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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (opMUpyeMOe NpHU  HU3YyYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUH T€OMETPUM, KAK COCTABJISIONICH mpeaMeTHoN obmactu «MaTteMatuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

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

dbopMUpoOBaHHE YMEHHUsS paclioO3HAaBaTh HA YepTexkax, MOJACNAX U B peajJbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHHE TIPENCTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeJIbCTB  IMpHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS, UHTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W IMJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHusi DenepanbHOol paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUYCCKUMH IMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEIHLHO M TIOCTYIIATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE 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 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUIEIBHOCTD MIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, TUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
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.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennas TteopeMa Iludaropa. Ilupammpa: n-yrojgpHas nDUpaMua,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIIBHBIX MHOTOTPaHHUKAX: OKTA3Ip,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABHIBHON MHUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
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.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpPEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAs TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[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 CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3zmoxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxAaHCKOro oOuiecTBa (BbIOOPHI, ONPOCHI M APYroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOSLIEMY POCCUMCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOrO HapoJa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OJCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHS TNPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPHU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr ¥ Ppearr30BBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAaHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATUYECKUX 3HAHUN IS peleHus 3aJady B 0O0JacTH
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKHh Kak c(epbl 4YeIoBEUeCKOW MJesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO AESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (POopMyIUpOBaTh
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIMOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKJICHUS U BHIBOJIBI,

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, SIBJICHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUN;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uH(bopManuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUA C CYXICHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaNJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHas AeATEIBHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CyXaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMOU U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBIIOJIHSIThH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeJbCTBO MAaTEMaTHYECKUX OTHOILIECHUUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

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

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJM3UPOBATh peajbHbIE CUTYyalluU, MPUMEHSITh M3YUEHHBIC TOHATHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TeopeM, ammapara ajireOpbl, pelarb MPaKTUYECKHUE 3a/1ayd,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IHJIHHIPUICCKOM,
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 MOIYYEHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHITUSMH, CBA3AHHBIMU C KOMOWHAIMSMU TEIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeJACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUHUCIIEHHE PACCTOSIHUM OT TOYKU 10 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJ BpalleHUs MpHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJienbHO U NEPHEHIUKYISIPHO OCH), CEUEHHUs KOHYca (MapauielbHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl AJSl PELICHUS CTEPEOMETPUUCCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaThyecku  c(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

BBenenue B crepeoMeTpurio

23

https://pedsovet.org/
https://www.uchportal.ru/
https://www.zavuch.ru/
https://nsportal.ru/
https://infourok.ru/

BsaumHoe pacronoxeHue npsiMbix B
MIPOCTPAHCTBE

[TapamienpHOCTh IPSIMBIX U IUNIOCKOCTEH B
MIPOCTPAHCTBE

https://pedsovet.org/
https://www.uchportal.ru/
https://www.zavuch.ru/
https://nsportal.ru/
https://infourok.ru/

https://pedsovet.org/
https://www.uchportal.ru/
https://www.zavuch.ru/
https://nsportal.ru/
https://infourok.ru/

[lepneHuKyISIPHOCTD MPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

25

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

VYTiabl ¥ paccTosIHUA

MHororpanHuku

16 1

https://pedsovet.org/
https://www.uchportal.ru/
https://www.zavuch.ru/
https://nsportal.ru/
https://infourok.ru/

https://pedsovet.org/
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https://pedsovet.org/
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https://www.uchportal.ru/

https://www.zavuch.ru/

https://nsportal.ru/

https://infourok.ru/

https://pedsovet.org/

https://www.uchportal.ru/

7 BekTopsl B mpocTpaHcTBE 12 https://www.zavuch.ru/
https://nsportal.ru/
https://infourok.ru/
https://pedsovet.org/

[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMATH3AITUS https://www.uchportal.ru/

8 N ’ 5 https://www.zavuch.ru/

SHaHKA https://nsportal.ru/
https://infourok.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102



https://www.uchportal.ru/
https://www.zavuch.ru/
https://nsportal.ru/
https://infourok.ru/
https://pedsovet.org/
https://www.uchportal.ru/
https://www.zavuch.ru/
https://nsportal.ru/
https://infourok.ru/
https://pedsovet.org/
https://www.uchportal.ru/
https://www.zavuch.ru/
https://nsportal.ru/
https://infourok.ru/

11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnbie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHanuTuyeckas reOMEeTpHs 15 1 http://window.edu.ru/
[ToBTOpEeHUE, 0600IICHNE 1 .
2 15 1 1 https://uchi.ru/
cucTeMaTu3anys 3HaHu s
3 O6bEM MHOTOTpaHHHKA 17 https://uchi.ru/
4 Temna BpameHus 24 http://window.edu.ru/
https://pedsovet.org/
[Tnomanu moBepXHOCTU U 0OBEMBI https:/hwww.uchportal. ru/
5 P 9 1 1 https://www.zavuch.ru/
KpYHIRIX el https://nsportal.ru/
https://infourok.ru/
6 JIBroKeHUs 5 1 http://window.edu.ru/
IT 000 )
7 OBTOPEHIE, ODOLICHHE 1 17 2 https://uchi.ru/
CUCTeMAaTH3aIHsI 3HAHHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 2



http://window.edu.ru/
https://uchi.ru/
https://uchi.ru/
http://window.edu.ru/
https://pedsovet.org/
https://www.uchportal.ru/
https://www.zavuch.ru/
https://nsportal.ru/
https://infourok.ru/
http://window.edu.ru/
https://uchi.ru/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoxka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yYeHHs

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

OcHoBHbIE IIpaBUIIA
M300paXeHUs Ha PUCYHKE
TUTOCKOCTH, MapajuIeIbHbBIX
IPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsaTus crepeomerpun:
TOYKa, IpsiMasi, MII0CKOCTb,
npoctpancTBO. OCHOBHBIE
MpaBuJia U300paKeHHs Ha
PHUCYHKE IIJIOCKOCTH,
napauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTud: nepecekaromumecs
IIJIOCKOCTH, IEpeCceKarouecs
IpsiMasi ¥ III0CKOCTb;
MOJIYTIPOCTPAHCTBO

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

http://window.edu.ru/window/catalog

ITonsTud: nepecekaromumecs
IIJIOCKOCTH, IIEpECEKaroUecs
npsiMasi ¥ IIIOCKOCTb;
MOJTYIIPOCTPAHCTBO

MHoOrorpaHHukH,
n300paxKeHue MpoCTENIINX

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



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

POCTPaHCTBEHHBIX (QUTYD,
HECYILIECTBYIOLINX 00BEKTOB

MHoOrorpaHHukH,
n300pakeHre MPOCTEUIIINX
POCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIUX 00HEKTOB

http://window.edu.ru/window/catalog

AKCHOMBI CTEPEOMETPUH U
MIepPBBIC CJICJCTBUS U3 HUX

AKCHOMEI CTCPCOMECTPHU U
IEPBLIC CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U
IIEPBBIE CJIEJICTBUS U3 HUX.
CriocoOblI 3a1aHMs IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEN

10

11

N3obpaxenue ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pEbpa. U3o0paxkenue
NEpPECEYECHUS MOTYYEHHBIX
mockocrel. PackpammBanue
MMOCTPOEHHBIX CEUCHUH
Pa3HBIMH LIBETAMU

N3o6paxkenune ceueHuit
MUPaMUJIbI, KyOa U PU3MBI,
KOTOPBIE TPOXOMSAT Yepe3 Ux
pé6pa. U3obpaxenue
NEPECCUCHUS MOJTYIYCHHBIX

http://window.edu.ru/window/catalog



http://window.edu.ru/window/catalog
http://window.edu.ru/window/catalog

mockocrel. PackpaimyBanue
HOCTPOCHHBIX CEUEHHH
pa3sHBIMU LIBETaMH

12

13

N3o0paxenue ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBI,
KOTOPBIE MTPOXOJIAT Yepe3 UX
pe€o6pa. Nzo0pakeHune
nepeceueHHsl MOJTyYSHHBIX
iockoctei. PackpamBanue
MOCTPOCHHBIX CCUCHHH
Pa3HBIMH [IBETAMHU

H3o0paxeHne cedyeHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOPbIE IPOXOJST YEPE3 UX
pe&opa. Nzo0pakeHune
HepeceyeHUs! MOTYyYEHHbIX
mockocrel. PackpammvBanue
MOCTPOEHHBIX CEUCHUI
pa3HBIMH IIBETAMHU

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

14

15

16

Merton cnenoB 11 MOCTPOEHUS
CEYECHUU

Merton cieoB Uil MOCTPOEHUS
ceueHunii. CBolicTBa
[IEPECCUCHUM NPSMBIX U
IIJIOCKOCTEMN

Merop cieoB i MOCTPOEHUS
ceueHuii. CBoiicTBa
NIEPECCUCHUM NPSMBIX U
IIJIOCKOCTEMN

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



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

17

18

19

20

21

IToctpoenue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKeW U 3aMUCh
IaroB MOCTPOCHUS

IToctpoenue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKeH U 3aMUCh
1aroB MOCTPOCHUS

IToctpoenue ceueHuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKeH U 3aMUCh
IaroB MOCTPOCHUS

IToctpoenue ceueHuii B
nupamue, Kyoe rmo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEXkKEH U 3aIuCh
I1aroB MOCTPOCHMUS

[ToBTOpEHME TUIAHUMETPUN:
Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX.
[TooOue TpeyroibHUKOB

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

22

IToBTOpEHME IIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEUEHHUSAX Ha BBIHOCHBIX
yeprexax. Mcropust pazBuTus
IUTAHUMETPUU U CTEPEOMETPUN

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



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

23

KontponpHas padora
"AKCHUOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaroumecs npsmsole.
[Tpu3Haky CKpEIIUBAIOIINXCS
npsmbIx. [lapaniensHble
IpsIMbIE B IPOCTPAHCTBE

25

26

27

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOU
napasuieibHON JaHHOU
MIPSIMOM, MPOXOSIIICH Yepe3
TOYKY MPOCTPAHCTBA U HE
JIeXKalen Ha TaHHOUW IPSIMOM.
Jlemma o nmepeceyenun
napaieIbHBIX MPSMBIX
MJIOCKOCTHIO

[TapannenbHOCTh Tpex
npsiMbIx. Teopema o Tpéx
HapaJ'IJ'IeJ'II)HI)IX pr[MBIX.
Teopema 0 CKpeIUBaAKOIINXCS
MPSAMBIX

[TapamnensHoe
npoekTrpoBanue. OCHOBHBIE
CBOICTBA MAPaJIETBHOTO
MMPOCKTUPOBAHUA.
N3o06paxenue pa3Hbix GUryp B
NapaJyIeIbHON MPOEKIINH

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



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

28

IlenTpanbpHas mpoekuus. Yromu
C COHAIpaBJIEHHBIMU
CTOpPOHAMHU. YTOJ MEXKAY
IPSMbIMU

http://window.edu.ru/window/catalog

29

3amayu Ha JJOKa3aTelIbCTBO U
HCCIICIOBAHKE, CBSI3aHHbBIE C
PacIoI0KEHUEM MPSAMBIX B
IIPOCTPAHCTBE

30

31

32

33

[TonATHS: mapamIeNbHOCTh
IIPSIMOM U INIOCKOCTH B
npoctpaHctse. [Ipu3nak
[apaJUIEIbHOCTH MIPSIMOU U
miockoctu. CBOMCTBa
[apaJUIEIbHOCTH MIPSIMOU U
IJIOCKOCTH

I'eomerpuueckue 3agaun Ha
BBIYMCIICHUE U
JI0KA3aTeJIbCTBO, CBSA3aHHBIE C
MapaJuIeNIbHOCTBIO IPSMBIX U
IJIOCKOCTEN B IMIPOCTPAHCTBE

IToctpoenue ceuenus,
IIPOXOJSAILETO Yepe3 JaHHYIO
IPSIMYIO Ha YepTexkKe U
[apaJuIeIbHOTO APYTron
npsiMoil. Pacu€r oTHOLIEHMI

[TapannensHas npoekuus,
IpUMEHEHHE JJIS IOCTPOSHUS
ceueHui kyda u
napanenenunena. CBoicTaa



http://window.edu.ru/window/catalog

napauiC/icnmIcaa u nmpru3mMbl

34

35

36

37

[TapasuienpHble MIIOCKOCTH.
[Ipu3Haky napauieIbHOCTH
JIBYX IIJIOCKOCTEM

Teopema o0 napamuieIbHOCTH U
€JUHCTBEHHOCTHU IJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MIPUHAJICHKALLYIO TAHHOMN
IUIOCKOCTH U CICACTBUS U3 HEE

CBoiicTBa napayyIeIbHbIX
IJIOCKOCTEH: 0
NapauIeTbHOCTU MPSIMBIX
MePECEUCHHUS TIPU MTEPECCUCHU N
JIBYX TMMapajuieIbHbIX
IIJIOCKOCTEN TPEThen

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 0Tpe3Kax
NapajuIeyIbHbIX NPSIMBIX,
3aKJIFOYEHHBIX MEXIY
NapajuleIbHBIMU IIOCKOCTSIMU;
0 MEePECEeYEHUN IPSMOH C
JIBYMs IIapajuleIbHBIMU
IIJIOCKOCTSIMU

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

38

39

40

IToBTOpEHME: TEOpemMa
[Tugaropa Ha MIOCKOCTH
[loBTOpEHME: TPpUTOHOMETPUS
IPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA

CgoiicTBa ky0a u

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



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

IPSIMOYTOJIBHOT'O
napaJjenenunesa

41

42

43

44

45

46

Brprunciienue 1yiMH OTPE3KOB B
KyOe ¥ MpsIMOYTOJIbHOM
napajuleenunene

[leprieHAMKYIASIPHOCTDH MPAMOI
u tiockoctu. [Tpusnax
NEePHEHANKYJIIPHOCTH TIPSIMOM
Y TJIOCKOCTH

[leprnieHIUKYISIPHOCTD MPSMOIA
u tiockoctu. [Tpusnak
NEPIEeHIUKYIIPHOCTH PSIMON
Y TJIOCKOCTH

Teopema o Cyl1eCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOJSIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEPIEHANKYIIIPHOHN K
IIOCKOCTH

IInockoctu u
NEePHEHANKYIISIPHBIE UM
MpsIMbIE B MHOTOTPaHHHUKAX
IInockoctu u
NEepPHEHANKYIISIPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

http://window.edu.ru/window/catalog

47

[lepneHauKyIsip ¥ HaKJIOHHAS.
[TocTpoenune nepneHANKyIsIpa
U3 TOYKU Ha MPSIMYIO

http://window.edu.ru/window/catalog
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48

[lepnenauKynsip 1 HaKJIOHHAS.
[TocTpoenne nepneHauKyIIspa
13 TOYKU Ha IPSIMYIO

49

Teopema o Tpéx
NepIeHuKyIsApax (npsmas u
oOpatHast)

50

51

Teopema o Tpéx
neprneHanKyIspax (mpsmas u
oOpatHast)

Yron mexny
CKPELIMBAIOIIMMUCS TPSIMbIMU

52

[Touck neprieHIMKyIIPHBIX
MPSIMBIX C TIOMOIIIBIO
NEPIEeHIUKYISIPHBIX
IUIOCKOCTEH

53

OproroHanbHOe
IPOEKTHPOBAHUE

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

54

55

56

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOU
MUPAMUJIBI C TOMOUIBIO
OPTOTOHAJILHON IIPOEKIINU

[Toctpoenue ceuenuii kyoa,
HPU3MBI, TPABUILHON
nmupaMuJabl C IOMOIIBIO
OPTOTOHAJIBHON IIPOEKIINU
CuMMmeTpus B IPOCTPAHCTBE

OTHOCHUTEJIBHO INIOCKOCTH.
[Inockoctu cummerpuii B



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

MHOTI'OIrpaHHHUKax

S7

58

59

[Ipusnak
NEePHEHANKYIIPHOCTH TIPSIMOM
Y TUIOCKOCTH KaK CJIEJICTBHUE
CUMMETPUU

[TpaBuiIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTostHuii OT TOUKH
JI0 MIJIOCKOCTHU

HpaBI/IJ'ILHHe MHOI'OI'PaHHHUKHU.

Pacu€t paccTosiHuii OT TOUKU
JI0 TNIOCKOCTH

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

60

Crioco0bI OIyCTHTD
NEePIECHANKYIISPBL: CHMMETPHS,
CHIBUT TOYKH I10 TapauIeIbHON
PAMOM

61

CnBur no HenapamieabHON
IIPSIMOM, U3MEHEHHE
paccTosAHUMI

62

KonTponbnas pabora
"B3aumHoOe pacmosioxxeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTtpaHcTse"

63

IToBTOpEHME: YrOI MEXAY
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB

64

[loBTOpEHME: Yyroa Mexay

http://window.edu.ru/window/catalog
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CKPELIUBAIOIIMMUCS TPSIMBIMU
B IIPOCTPAHCTBE

65

66

67

68

69

70

71

I'eomerpuueckue MeToabl
BBIYHCIICHUS YTJIa MEXKY
MIPSIMBIMU B MHOTOT'PaHHHUKAX

JByrpanunbiii yroj. CBONCTBO
JUHEHWHBIX YTJIOB JBYTPAHHOTO
yria

[leprieHnuKynspHBIE
mIockocTH. CBOMCTBA B3aUMHO
NEPIEeHIUKYISIPHBIX
IUIOCKOCTEH

[Tpuznak
NEPHEHANKYJIIPHOCTH
IJIOCKOCTEM; TeopemMa o
psIMOI IIepeceueHus IByX
IJIOCKOCTEN
MEePHEHIUKYIISIPHBIX TPEThen
TJIOCKOCTH

IIpssMOyTONIBHBIN
napanjenenunes; Kyo;
WU3MEPEHMs], CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuienenunena

Teopema 0 AuaroHanu
IIPSIMOYTOJIBHOTO
napajuiejenunea u cleICTBAE
u3 Heé

CrepeomeTrpuueckue u

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



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

MMPUKJIAAHBIC 3a1a4H,
CBsI3aHHBIC CO B3aUMHbBIM
PacCIoIOKECHUEM IIPAMBIX U
IIJIOCKOCTHU

72

IToBTOpeHue:
CKPELIUBAIOIIKECS IPSIMBIE,
napaJuleJIbHbIE IIJIOCKOCTH B
CTaHJapTHBIX MHOIOIPaHHUKAX

73

[Tapa mapayenbHbIX
IJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPIMBIX,
paccTosSTHUE MEXITY
CKPEIIHUBAIOIIUMUCS TPSIMBIMU
B IIPOCTBIX CUTYAIIHSIX

74

Paccrostane oT TOUKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
IpsIMO 10 TIJIOCKOCTH

75

Brruncnenue pacctosHum
MEXIYy CKPEIINBAOIIUMUCS
MPSIMBIMH C TIOMOLIBIO
NEPNEHANKYJISIPHON IIIIOCKOCTH

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

76

TpéxrpanHslii yrom,
HEPAaBEHCTBA Il TPEXTPAHHBIX
yrioB. Teopema [ludaropa,
TEOpPEMBbI KOCHHYCOB U CUHYCOB
JUIA TPEXTPAHHOTO yria

77

DneMeHTbl chepuyecKoit
TEOMETPHUH: Te0JIe3NIECKIE
JUHUM Ha 3emie



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

KonTponpHas padota "Yrisl u

78 | 1
paccTosiHus
CucremaTu3zanus 3HaHUN
79 "MHOrorpaHHuK 1 €ro 1
3JIEMEHTHI"
80 [Tupamuga. Buasl nupamu. 1
[TpaBuibHasg nupamuaa
81 [Tpusma. [Ipsamast u HakIOHHAsA 1
npusMmsl. [IpaBunbHas npuzma
[Ipssmoit napainenenunen,
82 IPSIMOYTOJIbHBII 1
napajuienenunesn, Kyo
83 Berinykiible MHOTOTpaHHUKH. 1
Teopema Ditnepa
Berinykiible MHOTOTpaHHUKH.
84 Teopewa Sitniepa. Tlpapibirbie 1 http://school-collection.edu.ru/
U TOJTyTIpaBUIIbHBIE
MHOT'OI'paHHHUKH
85 KonTpoabnas pabora 1
"MHororpaHHuku"
86 ITonsiTue BexkTOpa Ha 1
IUIOCKOCTH U B IPOCTPAHCTBE
87 CymMma BEKTOpOB 1 http://window.edu.ru/window/catalog
88 Pa3zHOCTh BekTOpOB 1
89 [IpaBuno napamnenenunena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Pasnosierine pexropa ro 1 http://school-collection.edu.ru/

0a3ncy TpEéx BEKTOPOB, HE



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

JIXKAIMX B OJHOM IIJIOCKOCTH

92 CxkansipHO€ NMPOU3BEICHHE 1 http://window.edu.ru/window/catalog
93 Brpluucnenue yria mexny 1
BEKTOPAMHU B [IPOCTPAHCTBE
94 [Ipocreitmume 3anauu ¢ 1
BEKTOpaMU
95 [IpocTreiimue 3agaum ¢ 1
BEKTOpaMHU
H o
96 POCTEHILIHE Saltatit € 1 http://window.edu.ru/window/catalog
BEKTOpaMHU
97 IIpocreiimme 3amayu ¢ 1
BEKTOpaMU
08 O00011IeHNE U CUCTEMATH3AIMS 1
3HAHUM
99 O06001IeHNEe U CHCTeMAaTU3aS 1
3HAaHUU
100 Wrorosas koHTposibHasA paboTa http://window.edu.ru/window/catalog
101 HToroBast KOHTpOJIbHAsA paboTa
102 O6O6HUICHI/IG A CUCTEMAaTHU3ALIS 1
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



http://window.edu.ru/window/catalog
http://window.edu.ru/window/catalog
http://window.edu.ru/window/catalog

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIe pecypchl

IToBTOpEHME TEMBI
"KoopauHnaTsl BEKTOpa Ha
IJIOCKOCTH U B IpOCTpaHcTBe"

[ToBTOpEHUE TEMBI
"CkansipHoe pOU3BEACHUE
BEKTOPOB"

[ToBTOpEHUE TEMBI
"Brruncienue yria Mexuay
BEKTOpaMHU B IPOCTPaHCTBE"

IToBTOpEHME TEMBI
"YpaBHEeHHE MIPSIMONH,
IIPOXOJALIEH uepe3 1B€ TOUKH'

YpaBHEHHE IOCKOCTH,
HOpMaJib, ypaBHECHHE
IJIOCKOCTH B OTPE3Kax

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

YpaBHEHHE IIIIOCKOCTH,
HOpMaJlb, YpaBHEHHUE
IJIOCKOCTH B OTPE3KaX

BekropHoe nmpousseeHue

JIuneliHbIE HEPABEHCTBA,
JIMHEWHOE IPOrPAMMHUPOBAHUE

JInHeliHbIE HEPABEHCTBA,
JIMHEWHOE IPOrPAMMHUPOBAHUE



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

10

AHaIUTHYECKUE METOIBI

pacuéra yria Mexay IpsMbIMU

B MHOI'OI'paHHHKax

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
INIOCKOCTSIMH B
MHOT'OTPaHHUKAX

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

12

13

14

dopMyna pacCTOsIHUA OT
TOYKHU JO IINIOCKOCTH B
KOOpAUHAaTax

Haxoxxaenue pacctossHuil oT
TOYKH /10 TJIOCKOCTH B KyOe
Haxoxaenue pacctosHuil oT

TOYKH JI0 TUNIOCKOCTHU B
MIPaBIJIbHON MHUpaMuUje

15

KonTponbnas padora
"AHanutruyeckas reomeTpus”

http://window.edu.ru/window/catalog

16

17

Ceuenns MHOT'OI'PpaHHUKOB:

CTaHAAPTHBIC MHOTOT'PaHHHUKHU

Ceuenns MHOT'OI'PpaHHUKOB:
METOJ CIICA0B

18

CeueHust MHOTOIpaHHUKOB:
CTaH/IapTHbIE TJIOCKOCTH,
IepeceyeHus NpsAMbIX U
IIJIOCKOCTEN

19

[TapamensHbIe NpsIMBbIE U
IUIOCKOCTH: MapaJuleIbHbIE
CCUCHUA

http://window.edu.ru/window/catalog
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20

[TapamiensHble IpsMBbIE U
IUIOCKOCTH: pacuéT
OTHOLUEHUH

21

[TapamienpHble psIMBbIE U
IJIOCKOCTH: YIJIBI MEKITY
CKpCHIMBAOIHUMUCA ITPAMBIMU

22

IlepnieHIuKyIApHBIE IPSIMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE
Iapsl MEPIEHUKYIISIPHBIX
IIJIOCKOCTEMN U MPSAMBIX,
CUMMETPUU MHOTOI'PAHHUKOB

23

24

25

26

[lepnieHIuKyNIpHBIC IPSIMbIE U
IJIOCKOCTH: TEOPEMA O TPEX
MePIEHIUKYISIpax
[lepnieHIuKyNIpHBIE IPSIMbIE U
MJIOCKOCTH: BBIYUCIICHUS JTUH
B MHOT'OTpaHHUKaxX

[ToBTOpEHME: MIIOIAAM
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILA/IeH, COOOpakeHus
no00us

[ToBTOpenue: mionaau
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
IUIS TUTOILA/IeH, COOOpakeHus
Mog00HUs

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

http://window.edu.ru/window/catalog

27

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUIS TUTOILA/IeH, COOOpakeHus
no100us



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

28

Ilnomann ceuenunt
MHOTOTPaHHUKOB: TIOIIA TN

MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOA00Us

29

Ilnomanu ceuenunt
MHOT'OTPaHHUKOB: TUIOIIAIN

MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOA00US

http://window.edu.ru/window/catalog

30

KonTponbhas padora
"[ToBTOpeHwME:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

32

33

34

35

O05BéM Tenta. O0beM
PSIMOYTOJIBHOTO
napasuiesieure/a

3agaun 00 yABOEHUH Ky0a, O
KBajpatype kyba; o
TPUCEKITUH yTiia
CrepeoMeTpuuecKue 3aaauu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuiesienumneaa
[TpuknaaHbie 3a1a4u,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMA MPSAMOYTOTBLHOTO
napajuieNenunena

OO6BEM IpsIMON TPU3MBI

http://window.edu.ru/window/catalog

36

CrepeomeTprueckue 3a1auu,

http://school-collection.edu.ru/
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CBSI3aHHBIC C BHIYUCIICHUEM
00BEMOB MPSAMOI TPU3MBI

37

38

39

40

[Ipuxnagueie 3a1auu,
CBsI3aHHBIE C 00BEMOM MPSAMONA
IIPU3MBI

Beruncienne 006EMOB Tel ¢
MIOMOIUIBIO OTIPEENEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
MIPU3MBI

Brrancienne 006EMOB TeII C
MOMOIIBIO OIIPEACIEHHOTO
uHTerpasa. O0bEM TUpaMuabl

dopmyna 00bEMa MUPaMUIbL.
OTtHoleHne 00HEMOB
MUPaMH]I C OOIIHUM YTIIOM

http://window.edu.ru/window/catalog

41

®opmyrna 00bEMa MUpaMUIbL.
OTtHo1eHne 00beMOB
MUpPaMUJ ¢ OOIUM YTIIOM

42

43

44

CrepeomeTpuuecKkue 3a1auH,
CBsI3aHHBIE C 00bEMaMU
HAaKJIOHHOM IPU3MBbI

CrepeomeTpHuueckue 3a1auu,
CBSI3aHHBIE ¢ 00BEMaMU

T PAMH/TBI

[IpukanHble 3a1a4u MO TEME

"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

http://window.edu.ru/window/catalog

45

[IpuknagHelie 3a1a4u MO TEME



http://window.edu.ru/window/catalog
http://window.edu.ru/window/catalog

"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM MTUPAMUIBI

46

47

48

[Tpumenenne 00BHEMOB.
Beruncienue paccTosHus 10
IUIOCKOCTH

Kontponbhas padota "O0bEM
MHOTOrpaHHUKa"

Huwmmaapuyeckas
MOBEPXHOCTh, 00pa3yroIre
IAJTUHIPHYECKOM
MMOBEPXHOCTH

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

49

Hunuuap. [psamoi kpyrosou
nuHap. [Inomans
IIOBEPXHOCTU LIWJIMHIPA

http://window.edu.ru/window/catalog

50

Konnueckas noBEpXHOCTB,
oOpa3zyromire KOHMIeCKOU
nosepxHoctu. Konyc

51

52

53

Ceuenne KoHycCa MJIOCKOCTHIO,
MapajieIbHOMN MIIOCKOCTH
OCHOBaHUA

VY ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
yCEeYEHHBIX KOHYCOB
[Tnomans 6okoBOI
MOBEPXHOCTHU U MOJTHOU
MOBEPXHOCTU KOHYCa

http://window.edu.ru/window/catalog

54

ITmomane OOKOBOI
MMOBEPXHOCTH U MOJTHON
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IOBCPXHOCTU KOHYCA

55

56

57

CrepeoMeTpriecKue 3a1a4u
Ha J0Ka3aTeIbCTBO U
BBIYUCIICHUC, ITIOCTPOCHUCM
CEYEHU LWIMHAPA, KOHYCa
CrepeoMeTpriecKue 3a1a4u
Ha J0Ka3aTelbCTBO U
BBIYUCIICHUC, ITIOCTPOCHUCM
CEYEHU LIWIMHAPA, KOHYCa
[Ipuxnagneie 3a1auu,
CBSI3aHHBIE C [IUJIUHIPOM

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

58

[IpuknagHeie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

59

60

61

Cdepa u map

[Tepeceuenue cheps! u mapa c
mockocThio. Kacanue mapa u

cdepsl mIocKocThi0. Bua u
n300pakeHue mapa

[Mepecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u

cdepsl mIocKocThi0. Bua u
n300pakeHue napa

http://window.edu.ru/window/catalog

62

VYpasuenue chepsl. [Lnomanp
cdepsl u e€ yactei

63

64

CummeTtpust cepsl U mapa
CrepeomeTpuueckue 3a1auu
Ha JI0Ka3aTeabCTBO U
BBIYHCIICHHE, CBI3aHHBIE CO



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

cdepoit u mapom,
MOCTPOCHUEM HX CEUCHUI
IUIOCKOCTBIO

65

CrepeomeTpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYHCIICHHE, CBSI3aHHBIE CO
cdhepoii u mapom,
MOCTPOSHUEM UX CCUCHHM
IUIOCKOCTBIO

http://window.edu.ru/window/catalog

66

[IpuknagHeie 3a1a4u,
CBsI3aHHBIE cO chepoid u
IapoM

67

IToBTOpEHME: OKPYAKHOCTH HA
IIJIOCKOCTH, BBIYMCIICHUS B
OKPY’KHOCTH, CTAaHIAPTHBIE
noxoous

68

69

Paznuunsie KOM6I/IHaI_[I/II/I TCII
BpalCHusA 1 MHOTOT'PaHHUKOB

3amaun o Teme "Tena u
MMOBEPXHOCTHU BpauieHus"

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

70

3anaun no teme "Tena u
MOBEPXHOCTHU BpareHus"

71

72

KontponbHas padora "Tena u
ITOBEPXHOCTH BpanieHus"
O6wém nununapa. Teopema 06
00bEMeE IPSMOTo MINHAPA

http://window.edu.ru/window/catalog

73

Brraucienne 006EMOB TeI C
TIOMOIIBIO OMTPENEITIEHHOTO
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uHTerpaia. O6bsEM KoHyca

74

75

IImomaay OOKOBOU U OJIHOK
MMOBEPXHOCTU KOHYCA
CrepeomeTpHryuecKHe 3a1a4H,
CBSI3aHHBIE C BEIYHCIIEHUEM 1
00BEMOB IUIIMHPA, KOHYCA

76

[Ipukiiagueie 3aga4u 10 TEME
"O06BEMBI U ILTOMIAAN 1
MOBEpXHOCTEH TEen"

77

O0BEM mapa 1 I1apoBoOro

cektopa. Teopema 00 00bEME

mapa. [Lmomans cdepsr.
CrepeoMeTpHyecKHe 3a/1a4H, 1
CBSI3aHHBIC C BBIUMCIICHUEM

00BEMOB 11apa, MapoBOrO

CErMEHTa U IIapOBOT0 CEKTOpa

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

78

79

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM I11apa ¥ MIIOMIABI0
cdepbl. COOTHOILIEHUS MEXKIY
TUIOUIAIIMU TTOBEPXHOCTEN U
00bEMaMH MMOTOOHBIX TEIT

[Tono6HbIe TeNna B

npoctpancTBe. Mi3MeHeHue

00bEMa Ipu MOA00HH.
CrepeomeTpuueckue 3a1auH, 1
CBSI3aHHBIC C BEIYHCIICHHEM

00BEMOB TeJI U IUIOMAAEH
ITOBEPXHOCTEN

http://window.edu.ru/window/catalog
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80

KonrponsHas pabora
"I[Lnomaay MoBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

81

JIBH>KEHUS POCTPAHCTBA.
OtoOpakenusi. J|BmwkeHus: u
paBeHCcTBO (puryp. Obume
CBOICTBA IBMKEHUIN

82

Bunnl nBukenuit:
NapajuIeIbHbIN IIEPEHOC,
LEHTPAJIbHASI CHMMETPUS,
3epKaJibHasi CHMMETPHUS,
MIOBOPOT BOKPYT MPSIMOit

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

83

84

[IpeoOpazoBanus mMog00Hs.
[Ipsimast u chepa Diinepa
['eoMeTpuuecKre 3a1a4n Ha
NPUMEHEHHE JABHKCHUS

85

KonTponbnas padbora
"BexTopsl B mpocTpaHcTBe”

86

O6o061matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
cucTeMaTu3alus 3HaHuH:
"[lapanienbHOCTb NPSAMBIX U
MIJIOCKOCTEH B pocTpaHCcTBE"

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

87

O6o61matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—-11 kmaccos,
cucTeMaTH3alys 3HaHUH:
"BexTopsl B mpocTpaHcTBe"
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88

89

90

91

92

93

O6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMaTH3alusl 3HAaHHIA:
"BekTopsl B mpocTpaHcTae"

Ob6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
CUCTEeMaTH3alusl 3SHAHHIA:
"O6beM MHOTOrpaHHUKA"

Oo6o6mraromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 kmaccos,
CUCTEeMAaTH3alusI 3HAHHIA:
"O6beM MHOTOrpaHHUKA"

Oo6o6mraromee nmosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 knaccos,
CUCTEMAaTU3alMsl 3HAHUM:
"[1nomanm moBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

Oo6o06maromiee nosropenue 11
MOHATUI U METOOB Kypca
reomerpuun 10—11 kmaccos,
cucTeMaTHU3alys 3HaHUM:
"ILnomaay MoBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

HToroBast KOHTpOJIbHAs
pabora

http://window.edu.ru/window/catalog
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94

Hrtoroas KOHTpoOJIbHAS
paborta

95

96

97

98

99

100

[ToBTOpeHUE, 06001ICHNE 1
cucTeMaTu3auus 3HaHUI

Uctopus pa3Butus
CTepEOMETPHUU KaK HAyKH U e
pOJIb B pPa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

Uctopus pa3Butus
CTepEOMETPHUU KaK HAyKH U €&
pOJIb B Pa3BUTUHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

Hcropus pa3Butus
CTEpPEOMETPUH KaK HAyKH U €€
pOJIb B pa3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3Butus
CTEpPEOMETPUH KaK HAyKH U €€
pOJIb B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sutus
CTEpPEOMETPUH KaK HAYKH U €€
pOJIb B pPa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

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

http://window.edu.ru/window/catalog
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101

102

Hcropus passurus
CTEpEOMETPUU KaK HAyKHU U €€
pOJIb B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

Hcropus passurus
CTEpEOMETPUU KaK HAyKH U €€
pOJIb B Pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

http://school-collection.edu.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eomerpus, 10-11 kimaccer.Iloropenos A.B.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://window.edu.ru/

https:/fipi.ru/
http://window.edu.ru/window/catalog
http://www.school.edu.ru
http://catalog.iot.ru
https://resh.edu.ru/about
https://math-ege.sdamgia.ru/
https://alexlarin.net/
https://mathlesson.ru/node/890
https://urok.1sept.ru/

https://uchi.ru/

https://rsr-olymp.ru/

https://www.polymedia.ru/
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https://pedsovet.org/
https://www.uchportal.ru/
https://www.zavuch.ru/

https://nsportal.ru/

https://infourok.ru/

http://www.pm298.ru/
https://mirmatematiki.ru/
https://www.nehudlit.ru/books/subcat350.html
https://nashol.me/knigi/

https://mccme.ru/
https://utf8.1bz.ru/metodist/authors/matematika/7/
www.ziimag.narod.ru/index.html
https://problems.ru/

http://www.uroki.net/

http://zaba.ru/

https://metaschool.ru/

https://interneturok.ru/
https://may.alleng.org/edu/math.htm
https://rosuchebnik.ru/material/40-saytov-kotorye-oblegchat-rabotu-uchitelya/
https://foxford.ru/

http://www.yotx.ru/



http://zilberberg.ru/

http://arbuz.uz/t_e_pi.html

http://mathtest.ru/

https://www.canva.com/ru_ru/grafiki/

https://www.01math.com/
http://didaktor.ru/core-otechestvennyj-konstruktor-interaktivnyx-urokov/

https://math.edu.yar.ru/






