MHNPUJIOXEHHUE K OOII COO
MHWHHUCTEPCTBO IMPOCBEHIEHUA POCCUHMCKOM ®EJEPAIIUU
MunucrepcTBo o0pazoBanus TyabCKOM 00/1aCTH

Aavunucrpanus MO JlyOeHckuil paiioH

MKOY yoenckas COILI

PACCMOTPEHO [Ipunsito YTBEPXJIEHO
PykoBoaurens [HIMO Pemennem nencosera JIApEKTOPOM HIKOJIBI
Yuurenen HCTOPUU U
OOMICCTBOSHAHMA_____ IIpoTokomn Ne 52 ot 27.08. I'yaxosa H.B.

MypnaeBa E.A. 2024r. [Tpukas Ne 135 ot 27.08.
[Tporoxon Ne 1 ot 2024r. r.
26.08.2024r.

|'yp, KOBa MoanucaHo umdpoBo

noznucbio: N'yakosa

H a,El,e>K,£l,a Hapexpa

BaneHTnHOBHa
BaneHtuHoB |00 0

Ha 12:59:39 +03'00'
PABOYAS IPOTPAMMA
(ID 2510137)

yueOHoro npeamera «I'eomerpusi. ba3zoBblii ypoBeHb»

st ooyvaromuxcst 10-11 kinaccoB

Hy6Hna, 2024 r.



MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pazpabotaHa Ha ocHOBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPeOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30oBaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIONIIIMU OCHOBY JUII CaMOPA3BUTHSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPa3BUTHS
JUYHOCTU 00YyYarOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH IE€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W WACaTbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
IE€OMETPUU B CUCTEME HAYK M POJIM MAaTEMAaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OOHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEr0
oOmmiero oOpa3oBaHUs, TaK Kak OOECleYMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOE TMpPU HU3YYCHHH OOYYarOIIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIEHUS TeOMETPUYECKHX 3a7ady, YMEHHE BBIABUIATh M ONPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3aJad e€CTECTBEHHO-
HAyYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeTbHOCTH uenoBeka. OpHEeHTalus 4YellOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTEIBHOCTH. OmepuUpoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4E€OHOM M TPYIOBON J1€ATEIBLHOCTH,
SBIIIETCS. OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KAdeCTB, MOATOMY aKTyalbHa
3ajaya (POpMHUpPOBaHUS y OOYyYaIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak



Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH [0 MHOTUM HANPABICHUSM.

[lens ocBoeHusi mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — o00IIeoOpa3oBaTelibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
M0 CTEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE IIpelHAa3HAUYeHa JIsl
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YPOBHE OCHOBHOTO 00mIero obpazoBanms. Takum oOpazoM, oOydJaromuecs: Ha
0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIHE MATEeMAaTHYECKUE YMCHHUSI, CBSI3aHHBIC
COo crneuu@uKod TEeOMETpUHM U HEOOXOAUMBIE [JIsl S>KM3HM B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHu UMEIOT BO3MOXKHOCTh HM3Y4YUTh T'€OMETpHUIO Oolee
r1y0OKO, €ciii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHOU ESITEHLHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TeJaX BpalleHUs
KaK O BOXHEHIIMX MAaTEMATUYECKUX MOJIEISAX, MO3BOJSIONIUX OMUCHIBATH
Y M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

e (QopMupOBaHHME YyMEHHUSI paACIO3HABATh Ha YEPTEkKAX, MOJACISIX U B
pealbHOM MHPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlady Ha MOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (QopMHUpOBaHHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATUSIMU O
MHOT'OTPAHHHUKAX U TeJaX BPAIlleHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMU  PEIIEHUST  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpoBaHUEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccy X IeHus B XOJAE PEIICHHS CTEPEOMETPHUECKHX 3ajlady M 3aJay C
MPAKTUYECKUM COJIEPKAaHUEM;

e pa3BUTHE WHTEJJIEKTYaJbHBIX u TBOPYECKUX CIOCOOHOCTEM
OoOy4JarommMxcsi, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBaHue (GyHKIIMOHATBHOM rPaMOTHOCTH, peNeBaHTHOU
r€OMETPUHU: YMEHHME Ppaclo3HaBaTh TMPOSBICHUS T'€OMETPUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX JKU3HEHHBIX
CUTYyallMsIX M TIPU W3YYEHUU JIPYTUX YY4eOHBIX MPEIMETOB, MPOSBICHUS



3aBHCHUMOCTEl W 3aKOHOMEpHOCTeH, (OpMynHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3aBaTh F'€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKUN aIapar Juisl PELICHUs INPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSI BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B Hayalle €ro HW3y4YyeHWs 3aJ]ad, pEIIaeMbIX Ha YPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET IIPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JAIbHENIIEMY U3YUYEHHIO MPEJIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs, TO
€CTh TEOPETUYECKHE 3HAHWS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEACTABICHHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMUTCS 3a CYET pelIeHUs 3a1ad Ha
CO3JaHUE€  NPOCTPAHCTBEHHbIX O00pa3oB W  33Jad Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCA € ONOPOM Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJISTHOCTH, MBICIIEHHOTO U3MEHEHHMS €70 UCXOJHOTO COAEPKAHUS.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MuororpanHukn», «IIpsiMple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpBI 1 KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JJOTHUECKUX YMEHUI
pacmpenenssercs HE TOJIBKO II0 COJEp)KATENbHBIM JIMHUSAM, HO W IO TOJaM
oOyueHusl Ha YpOBHE CpeJIHEro o0Iiero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJibTaTaM
OCBOCHMSI paboyell MmporpaMMbl, pacnpeneN€éHHbIM M0 rojaaM OOy4eHHUs,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJAJICHUE TIE€OMETPUUYECKUMU
NOHATUSAMHU W HAaBBIKAMH OCYLIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYy4YaloIMXCs, paclIupsis U
yrayOnsis e€, o0pasyst MpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydyenue reomerpun otBoautes 2 yaca B Henenro B 10 kitacce u 2 yaca B
Heaemo B 11 kmacce, Bcero 3a Ba roga ooydenust — 136 ydeOHBIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelMBamoIMecs mnpsMble. llapamnenbHOCTh NPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaJJICITbHbIC TTIOCKOCTH; CBOKCTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpsAMBIEC MApaUIeIbHbIE W TEPIEHAUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKYIISIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKU JO INIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAaHHHKA, BBIMYKIIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBoircra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBAHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NMpaBWIbHAs MUpPAMHUIA; NpPaBUJIbHASI TPEYroJibHasi MHUpaMuAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
nonexasap u ukocasap. CeueHus Npu3Mbl U TUPAMHUIBIL.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMHUAax, NapajuieNenuneaax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMOWA IPHU3MBL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOunanun Tenm BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomasb chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUU € BekTopamu. [IpsMoyrosnbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUYECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHWCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIKCHUM B JPYrUX HaykKaX, TEXHOJOTUAX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEeMAaTHICCKOW HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NMPUMCEHCHHE MAaTeMAaTHUCCKUX 3HAHWK JJI pEIICHUs 3a1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKH ¥  OOIICCTBCHHOHW MPAaKTHUKH, MOHHUMAaHHUEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIISITH TPOCKTHYIO M HCCIEIOBATECIBCKYIO ACSITEIHHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIOUie20  Mupa;,  NpUMeHeHue  J02UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTh croco0 pemnieHUss yuyeOHOM 3ajadyu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCHI, (UKCHPYIOIIUME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIlECCa, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHWKOB  PA3JUYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYITUPOBAHHBIM KPUTCPHUSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M MHCbMEHHBIX TEKCTaX, /1aBaTh IOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYKIEHUA C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTAa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aLUI0 COBMECTHOM
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBI€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pPabOTHl U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPHU PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHMS WIM HENOCTHKEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: NMAPAIEIBHOCTh U TEPIICHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIJa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yroj ABYTPaHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIHBIN NapajijIesienumne, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUM, UCTIONIB3YSl METO/ CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemmars 3aaun Ha HaXOXKICHHE TEOMETPUIECKUX BEJIMYMH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKACHUE TEOMETPUICCKUX BEIMYUH MO 00pas3iaM Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TIJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJIaraloIuX HECKOIBKO IIAroB PEIICHHUs, €CIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP  MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOAEC WU
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYIUPOBAHHONM MPOOJIEMBbI, MOJEIUPOBATh pEAJbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATHUSMHU: LWIMHJpPHYECKass MOBEPXHOCTh, OOpa3yroliue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate 00bEMBI M TUIOHIAAM  TIOBEPXHOCTEH  Ted  BpalleHHS,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HHGOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHS BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMU OHM 00JIaJIal0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUW W
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IOWCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0KAECHUEM T€OMETPUUECKUX BEITUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acos

Ne HaumeHoBaHue pa3iesioB U TeM dieKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 B 10 http://school-collection.edu.ru/
BEACHHE B CTCPECOMETPUIO
A P p https://www.yaklass.ru/p/geometria
2 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 http://school-collection.edu.ru/ )
[TapanneabHOCTh MPSIMBIX U TNIOCKOCTEN https://www.yaklass.ru/p/geometria
5 TleprieR MKy APHOCTS MPIMBIX 1 > . http://school-collection.edu.ru/ .
IOCKOCTEI https://www.yaklass.ru/p/geometria
http://school-collection.edu.ru/
4 VYTrubl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://www.yaklass.ru/p/geometria
http://school-collection.edu.ru/
5 MHororpanHuku 11 1 https://www.yaklass.ru/p/geometria
http://school-collection.edu.ru/
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://www.yaklass.ru/p/geometria
7 HOBTOpeHI/IeZ CEYCHMS, PaCCTOSIHUS U 4 1 http://school-collection.edu.ru/ )
yTTBI https://www.yaklass.ru/p/geometria
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM pPOBbLIE)

Ne i/ Konrposbusie IIpakrnyeckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoTshI
http://school-collection.edu.ru/
1 Tena Bpamenus 20 1 https://www.yaklass.ru/p/geometria
http://school-collection.edu.ru/
2 OGBEMBI TE 15 1 https://www.yaklass.ru/p/geometria
; BeKTOPE! U KOODIHHATH B 5 . http://school-collection.edu.ru/ .
[IPOCTPAHCTBE https://www.yaklass.ru/p/geometria
. TosTopenHe, 0GoGIeHE e, 5 . http://school-collection.edu.ru/ .
CHCTeMATH3AIAS 3HAHMH https://www.yaklass.ru/p/geometria
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[TPO'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Koan4yecTBO 4acoB
Ne Hara JJIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoka Bcero Kontpoabneie  [paxrieckue u3ydyeHusi oOpa3oBaTeJIbHbIE PeCypcChl
padoThI padoThI

OCHOBHBIE ITOHATHA http://school-collection.edu.ru/
CTEPEOMETPHUM: TOUKA, IIPAMAs, https://www.yaklass.ru/p/geometria
IJIOCKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o06pakeHust Ha 1
PUCYHKAX: U300paxeHHs
IJIOCKOCTEH, mapaieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsTus: nepecexaronuecs http://school-collection.edu.ru/
IUIOCKOCTH, IEPECEKAIOLIUECS 1 https://www.yaklass.ru/p/geometria
npsiMas U MI0CKOCTh
[TonsTus: nepecexaronmecs http://school-collection.edu.ru/
IUIOCKOCTH, IEPECEKAOIINECS 1 https://www.yaklass.ru/p/geometria
npsiMas U MI0CKOCTh
3HaKOMCTBO C http://school-collection.edu.ru/
MHOTOTpAaHHUKAaMHU, https://www.yaklass.ru/p/geometria
n300pakeHre MHOTOIPaHHUKOB 1
Ha pUCYHKax, Ha
MPOEKIUOHHBIX YEPTEKAX
HauanpHabie cBenenns o kyoe u http://school-collection.edu.ru/
MUpaMUE, UX PA3BEPTKU U 1 https://www.yaklass.ru/p/geometria

monenu. CeyeHus




MHOT'OIrpaHHUKOB

10

11

12

HauanbHble cBefieHus o0 KyOe u
NApaMUJE, UX Pa3BEPTKU U
Mozenu. CeueHust
MHOI'OTPaHHUKOB

[TonsATHe 06 akCHOMaTHYECKOM
IIOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[Tonsatue 06 akCHOMATUYECKOM
IIOCTPOCHHUH CTCPCOMCTPHUM:
AKCHOMBI CTCPCOMETPUU U
CICACTBUA N3 HUX

[TonsaTHe 06 aKCHOMAaTHYECKOM
MOCTPOEHUH CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

[TonsaTHe 06 aKCHOMaTUYECKOM
MOCTPOEHUH CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

B3anmuoe pacnonoxkenue
MPSIMBIX B IPOCTPAHCTBE:
IepeceKaroImecs,
napajieJIbHbIE U
CKpELIUBAIOIINECS MPSAMbIE

[TapannenbHOCTb NPSMBIX U
IIJIOCKOCTEH B IPOCTPAHCTBE:
napajuieNibHbIC MIPSMBIC B

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria




IIPOCTPAHCTBE; MAPaUICIBHOCTh
TPEX MPSAMBIX

[TapamienbHOCTB IPSIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

13 .
[TapamienbHOCT IPSIMOU U
IUIOCKOCTH
y VB ¢ COHATIPABIEHHBIMH http://school-collection.edu.ru/
CTOpOHAMH https://www.yaklass.ru/p/geometria
5 VIO MeskTy pSMBIMH B http://school-collection.edu.ru/
MPOCTPaHCTRE https://www.yaklass.ru/p/geometria
6 VIO MeskTy pSMBIMH B http://school-collection.edu.ru/
HPOCTpAHCTBE https://www.yaklass.ru/p/geometria
. TTapaiebHOCTh MIOCKOCTEI: http://school-collection.edu.ru/
MApATIETBHBIE MIOCKOCTH https://www.yaklass.ru/p/geometria
8 CBOICTBA MAPAITETbHBIX http://school-collection.edu.ru/
IOCKOCTE https://www.yaklass.ru/p/geometria
[Ipocreimne http://school-collection.edu.ru/
19 MIPOCTPAHCTBEHHBIE (PUTYPHI HA https://www.yaklass.ru/p/geometria
TIJIOCKOCTH: TETPAdIP, KyO,
napajuieJIenume;|
http://school-collection.edu.ru/
20 [Moctpoenue cevueHn https://www.yaklass.ru/p/geometria
http://school-collection.edu.ru/
21 [TocTpoenue ceuenuit

https://www.yaklass.ru/p/geometria




Konrponsnas pabora o reme
"[IpsiMbIe ¥ TIJIOCKOCTH B

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

22 MIPOCTPAHCTBE.
[TapanneasHOCTh NPSIMBIX U
IJI0cKoCcTe"
[lepnieHUKyYIAPHOCTD NPAMOKN http://school-collection.edu.ru/
U TNIOCKOCTH: https://www.yaklass.ru/p/geometria
23 MEePIEHIUKYIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE
[IpsimMble napasienbHble U http://school-collection.edu.ru/
24 MEPIEHINKYIISPHBIE K https://www.yaklass.ru/p/geometria
IUIOCKOCTH
[IpsimMble napasienbHble U http://school-collection.edu.ru/
25 MEePIEHANKYISIPHBIE K https://www.yaklass.ru/p/geometria
IUIOCKOCTH
s T oo sl
MPSAMON U TIIOCKOCTH : ' '
I oedcleiosony
MPSAMOU U TUIOCKOCTHU : ' '
2 leopeaopaol e yakissrulofpeomet
MEPIEHAUKYISIPHOMN TIJIOCKOCTH : ' '
29 leopeao il e yakissrulofpeomet
MEePIEeHANKYISIPHOMN TIJIOCKOCTH : : :
20 Teopema o mpsMOit http://school-collection.edu.ru/

MEPIEeHIUKYISIPHOM MII0CKOCTH

https://www.yaklass.ru/p/geometria




[lepnieHquKymsp U HAKJIOHHBIE:

pacCcToOAHUE OT TOYKH 10

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

31 IJTIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 TIIOCKOCTH
[lepnieHquKymsp U HAKIOHHBIE: http://school-collection.edu.ru/
39 paccTOsIHUE OT TOYKHU 10 https://www.yaklass.ru/p/geometria
IJIOCKOCTH, PACCTOSIHUE OT
MPSMOM 10 TIIOCKOCTH
[lepneHquKymnsp ¥ HAKIOHHBIE: http://school-collection.edu.ru/
33 paccTOsIHUE OT TOYKHU 10 https://www.yaklass.ru/p/geometria
IJIOCKOCTH, PACCTOSIHUE OT
MPSMOM 10 TIIOCKOCTH
KoHTponbHasa paboTa no teme:» http://school-collection.edu.ru/
34 MepneHAMKYNAPHOCTb NPAMON U https://www.yaklass.ru/p/geometria
NNOCKOCTU»
g | Y nmpoctpacrsc: yror ooyl ralofseometi
MEXKY IIPSMOU U TUIOCKOCTBIO ‘ : '
R
YIoJI IBYTPaHHOTO yIJia : ' '
Ao i
YTOJI IBYTPaHHOTO yIJia ‘ ' '
[lepneH qUKYISAPHOCTD http://school-collection.edu.ru/
38 ILUIOCKOCTEM: ITPU3HAK https://www.yaklass.ru/p/geometria
MEePIEHANKYISIPHOCTH JBYX
IUIOCKOCTEM
39 [lepneHqUKYISIPHOCTD http://school-collection.edu.ru/

IJIOCKOCTEM: MTPU3HAK




MEePIEHIUKYIISIPHOCTH ABYX
IIJIOCKOCTEH

https://www.yaklass.ru/p/geometria

[lepneHquKyISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

40 MEePIEHIUKYIISIPHOCTH ABYX
IUIOCKOCTEM
a1 Teopema o Tpéx ::p:/'/school—collection.edu.ru/ ‘
HepIeHNKYIPaX ps://www.yaklass.ru/p/geometria
4 Teopema o Tpéx ::p:/'/school—collection.edu.ru/ ‘
TepIeHNKYIAPax ps://www.yaklass.ru/p/geometria
43 Teopema o Tpéx :::p:/./school—collection.edu.ru/ .
MepTeHMKYApax ps://www.yaklass.ru/p/geometria
Kontponbnas paboTa mo temam http://school-collection.edu.ru/
"[MeprieHIUKYISIPHOCTD https://www.yaklass.ru/p/geometria
44 IPSIMBIX U IJIOCKOCTEN" 1
"VYTiel MEXKAY IPSIMBIMU U
TJI0CKOCTSIMU"
[ToHsiTHE MHOTOTpAaHHUKA, http://school-collection.edu.ru/
OCHOBHBIE YJIEMEHTBI https://www.yaklass.ru/p/geometria
45 MHOT'OTPaHHUKA, BBIITYKJIBIE U
HEBBIMTYKJIbIE MHOTOTPAaHHUKH;
pa3BEPTKA MHOTOTPAHHUKA
[Ipu3ma: n-yronpHas npusma; http://school-collection.edu.ru/
TPaHU U OCHOBAHHUS TTPU3MBIL; https://www.yaklass.ru/p/geometria
46 IpsiMasi U HaKJIOHHAs! IPU3MBI;

OOKOBast ¥ OJTHAsI TOBEPXHOCTh
IIPU3MBI




47

[Tapamtenenunen,
MPSAMOYTOJIbHBIN
napajuiesienunes u ero
CBOMCTBa

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

48

49

50

51

52

IInpamupa: N-yroapHas
MUpaMU/Ia, TPAaHU U OCHOBaHHE
NUpaMu/ibl; O0OKOBas U MOJIHAS
MIOBEPXHOCTb ITMPAMHU/IBI;
IIpaBUJIbHAS U yCeUEHHAs
nupaMuia

[IpaBuIbHBIE MHOTOTPAHHUKH:
MOHATHUE NPABUIILHOTO
MHOTI'OI'paHHMKA; TpaBUJIbHAs
IpU3Ma U paBUIIbHAs
NUpaMU/Ia; IpaBUIbHAS
TpEyToJibHAs MUPaMHIA U
MpaBWIbHBIN TeTpa’ip; KyO

Hpe,[[CTaBJ'IeHI/IC O IMPpaBUJIBHBIX
MHOT'OIpaHHUKAX: OKTas31p,
AOACKadAp U UKOCAdP.

CummeTpust B IpOCTPAHCTBE:
CUMMETPUS OTHOCUTEIILHO
TOYKH, IIPSIMOM, INIOCKOCTH.
DneMEHTH CHMMETPUH B
Ipamuiax,
napajuleNIenune1ax,
MIPaBUJIbHBIX MHOTOTPaHHUKAX

BrrunciieHue 31eMeHTOB
MHOTOT'PaHHHUKOB: pEOpa,

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

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




AxaroHaiu, yribl

ITnomane OOKOBOI
MMOBEPXHOCTH U MOJTHON
MMOBEPXHOCTHU MPSIMOU TTPU3MBI,

https://www.yaklass.ru/p/geometria

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

53
IJI0UIaJb OCHOBAHUM, TEOpEMaA
0 OOKOBOI TOBEPXHOCTHU
IIPSIMOM IIPU3MBI
ITnowane OOKOBOI http://school-collection.edu.ru/
IMOBEPXHOCTH U MOBEPXHOCTH https://www.yaklass.ru/p/geometria
54 MPaBUIILHON TTUPAMHU/IBI,
TeopeMa O IIonaau OOKOBOU
ITIOBEPXHOCTU YCEUEHHOU
MUPAMUIBI
. KoHTposibHAas paboTa mo TeMe http://school-collection.edu.ru/
"MHOTOrpaHHUKH" https://www.yaklass.ru/p/geometria
http://school-collection.edu.ru/
o6 [Tonsrue 06 06bEME https://www.yaklass.ru/p/geometria
http://school-collection.edu.ru/
o7 O0BEM mUpaMu/IbI https://www.yaklass.ru/p/geometria
http://school-collection.edu.ru/
o8 O0BEM mUpaMu/IbI https://www.yaklass.ru/p/geometria
http://school-collection.edu.ru/
59 O06BEM npaMu bl https://www.yaklass.ru/p/geometria
60 O0BEM TUpaMUTBI http://school-collection.edu.ru/




https://www.yaklass.ru/p/geometria

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

61 O0bEM MpU3MBI https://www.yaklass.ru/p/geometria
http://school-collection.edu.ru/ ht
http://school-collection.edu.ru/
62 O0BEM MPHU3MBI https://www.yaklass.ru/p/geometria
tps://www.yaklass.ru/p/geometria
http://school-collection.edu.ru/
63 O0BEM MPHU3MBI https://www.yaklass.ru/p/geometria
y KoHTposibHas paGoTa mo Teme ::’ip:/'/school—collection.edu.ru/ ‘
"OBBEMBI MHOTOTPAHHUKOB" ps://www.yaklass.ru/p/geometria
[ToBTOpeHnue, 060061IeHNE http://school-collection.edu.ru/

65 CHCTeMaTHu3alus 3HaHUH. https://www.yaklass.ru/p/geometria
[TocTtpoenue ceueHuii B
MHOT'OTPaHHUKE
[ToBTOpenue, o6o0IIEHNE http://school-collection.edu.ru/
CHCTeMaTHu3alus 3HaHUH. https://www.yaklass.ru/p/geometria
Brrunciienue pacctosHuii:

66 MEXIy IBYMS TOUKaMH, OT
TOYKHU JI0 MPSMOM, OT TOYKH J0
TIJIOCKOCTH, MEXKTY
CKPEITUBAIOIIUMHUCS TPSIMBIMU

67 HToroBasi KOHTpOJIbHASA paboTa
Hosropenne, 0606meHI:Ie http://school-collection.edu.ru/

68 CUCTEMATH3AINI SHAHUN.

Beruucienue yrios: MExXay

https://www.yaklass.ru/p/geometria




CKPEUIUBAIOIINMHUCS TPSIMBIMH,
MEXy IPSIMOI U IIIOCKOCTHIO,
JBYTPaHHBIX YTJIOB, YTJIOB
MEX1Y TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

KoaunuecTBO 4acoB

Nen/m  Tema ypoka Kontposbusbie IIpakTnueckue Aara DICKIPOHHEIC HHPPOBLIE
Bceero H3yuyeHusi  oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

Cdepa u map: ueHrp, paauyc, http://school-collection.edu.ru/

1 JIMAaMETp; TUIOILA/Ib 1 https://www.yaklass.ru/p/geometria
MMOBEPXHOCTHU Chepsl
Cdepa u map: ueHTp, paauyc, http://school-collection.edu.ru/

2 TUaMeTp; TUTOIaab 1 https://www.yaklass.ru/p/geometria
MMOBEPXHOCTHU Chepbl
Bzaumnoe pacnionoxenue http://school-collection.edu.ru/

3 chepsl U MIIOCKOCTH; 1 https://www.yaklass.ru/p/geometria
KacaTelabHas IIOCKOCTh K
chepe; uiomaas chepsl
B3anmHoe pacnionoxxenue http://school-collection.edu.ru/

4 cdepbl U MIT0CKOCTH; 1 https://www.yaklass.ru/p/geometria
KacaTelabHas IIOCKOCTh K
cdepe; miomanb cheps

: W306pakenie cdepsl, mapa Ha . http://school-collection.edu.ru/
rtockocTr. Ceverus mapa https://www.yaklass.ru/p/geometria
Hwmmaapuyeckas http://school-collection.edu.ru/
MMOBEPXHOCTh, 00pa3yromme https://www.yaklass.ru/p/geometria

6 IITHHIPAYCCKON 1
MMOBEPXHOCTHU, OCh
HAJIUHIPUYECKON MTOBEPXHOCTH

7 HunuHap: oCHOBaHUS U 1 http://school-collection.edu.ru/

OOKOBast TOBEPXHOCT,




o0pa3yrolas U 0Ch; IJIOIAIb
OOKOBOH Y IIOJIHOM
MTOBEPXHOCTH

https://www.yaklass.ru/p/geometria

HuirHAp: OCHOBaHUA U
OOKOBast MIOBEPXHOCTb,
o0pa3yrolas U 0Ch; IJIOMIAIb
OOKOBOW M IOJTHOM
MIOBEPXHOCTHU

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

N300pakenne NmImMHIpa HA
mockocTu. Pa3zséprka

i apa. CedeHus HUIMHApa
(TITOCKOCTBIO, TapaUIeIEHON
WIIN TIEPIICHAUKYISIPHON OcH
UIHH]IPA)

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

10

11

N3o0paxkenue muimHapa Ha
mockocTH. Pa3zéprka
nunHapa. CeueHus IIMHIpa
(TITOCKOCTHI0, TTapalIebHOM
WJIH TIEPIEHAUKYISIPHON OCH
UIHH]IPA)

Konnueckas noBEpXHOCTB,
o0pa3yroIire KOHUIeCKOn
MOBEPXHOCTH, OCh U BEpIIUHA
KOHHUYECKOW MOBEPXHOCTH

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

12

Konyc: ocHOBaHuE U BepIINHA,
oOpasyromas U 0Ch; TJIOMA b
OOKOBOI1 U MOJHOM
IIOBEPXHOCTHU

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

13

Konyc: ocHOBaHuUE 1 BEpIIMHA,

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




o0pa3yrolas U 0Ch; IJIOIAIb
OOKOBOH Y IIOJIHOM
MTOBEPXHOCTH

https://www.yaklass.ru/p/geometria

VY ceu€HHBI KOHYC:
o0pa3yroline 1 BbICOTA;

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

14
OCHOBaHHS U OOKOBas
MOBEPXHOCTD
VY ceu€HHbIN KOHYC: http://school-collection.edu.ru/

15 00pa3yroIIre U BhICOTA; https://www.yaklass.ru/p/geometria
OCHOBaHHS U OOKOBast
MMOBEPXHOCTH
N3o06paxenne koHyca Ha http://school-collection.edu.ru/
IIOCKOCTH. Pa3BépTka KoHyca. https://www.yaklass.ru/p/geometria

16 Ceuenus koHyca (TUIOCKOCTBIO,
napajuieIbHOM OCHOBAHUIO, U
TJTOCKOCTBIO0, MTPOXOIAIIEH
4yepes BEePIIUHY)

. KoMGHHAIHS Tes BpameHns i :::p:/./school-collection.edu.ru/ |
MHOTOrPaHHUKOB ps://www.yaklass.ru/p/geometria
MHoOrorpasHHuk, OnMCcCaHHbIN http://school-collection.edu.ru/

18 okoJo chepsr; chepa, https://www.yaklass.ru/p/geometria
BMHCaHHAsi B MHOTOTPAaHHUK
WJTU B TEJIO BpaICHUS
MHoOrorpasnHuk, OnMCcCaHHbIN http://school-collection.edu.ru/

19 okono chepsr; chepa, https://www.yaklass.ru/p/geometria

BIIMCaHHAasd B MHOI'OI'PaHHUK
HJIX B TCJIO BPAIICHHUA




KonrponsHas pabora no

20
Teme:» Tena BpameHus»
IToustue 06 00BEME. http://school-collection.edu.ru/
21 OcHOBHBIE CBOMiCTBa 00BEMOB https://www.yaklass.ru/p/geometria
TE
ITousitue 06 00BEME. http://school-collection.edu.ru/
22 OCHOBHBIE CBOHCTBA 00BEMOB https://www.yaklass.ru/p/geometria
TEN
http://school-collection.edu.ru/
23 O0béM mUIMHIpa, KOHyca https://www.yaklass.ru/p/geometria
http://school-collection.edu.ru/
24 O0béM mUIMHIpa, KOHyca https://www.yaklass.ru/p/geometria
http://school-collection.edu.ru/
25 O0BéM nuIMHIpa, KOHYCA https://www.yaklass.ru/p/geometria
http://school-collection.edu.ru/
26 O0béM muIMH/Ipa, KOHyca https://www.yaklass.ru/p/geometria
http://school-collection.edu.ru/
217 O0béM miapa u romaab chepsl https://www.yaklass.ru/p/geometria
http://school-collection.edu.ru/
28 O0béM miapa u romaab chepol https://www.yaklass.ru/p/geometria
http://school-collection.edu.ru/
29 O06béM mapa u miomaib chepol https://www.yaklass.ru/p/geometria
http://school-collection.edu.ru/
30 O06bEM mapa u wiomaask cheps

https://www.yaklass.ru/p/geometria




ITogoOuele TeNa B
npoctpancTBe. COOTHOIICHUS

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

31 MEXY TUIOIIAISIMH

MMOBEPXHOCTEH, 00bEMaMH

IMOJOOHBIX T

ITomoOuble Tena B http://school-collection.edu.ru/

npoctpancTBe. COOTHOIICHUS https://www.yaklass.ru/p/geometria
32 MEXy IUIOIAIIMU

MMOBEPXHOCTEH, 00bEMaMH

MOIOOHBIX TeJl

IlonoOHrbIe Tena B http://school-collection.edu.ru/

npoctpanctBe. COOTHOIICHUS https://www.yaklass.ru/p/geometria
33 MEXy IUIOIAIMU

MOBEPXHOCTEH, 00bEMAMHU

MOAOOHBIX TE

ITomoOuEbIe Tena B http://school-collection.edu.ru/

npoctpancTBe. COOTHOIICHUS https://www.yaklass.ru/p/geometria
34 MEXy IUIOIAIIMU

MOBEPXHOCTEH, 00bEMaMHU

MOAOOHBIX TE

Kontponbras paboTa mo Temam http://school-collection.edu.ru/
35 "Tena Bpamenus" u "OO0beMbl https://www.yaklass.ru/p/geometria

Ten"

BeKTop Ha MIOCKOCTH H B http://school-collection.edu.ru/
36 MpOCTpaHCTBE https://www.yaklass.ru/p/geometria
27 O ———— http://school-collection.edu.ru/

BEKTOPOB

https://www.yaklass.ru/p/geometria




Ci10)KeHre U BEIYUTAHUE

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

38 BEKTOPOB https://www.yaklass.ru/p/geometria
http://school-collection.edu.ru/
39 YMHOM)EHHE BEKTOPA HA YHCTIO https://www.yaklass.ru/p/geometria
Paznoxenue Bektopa 1o Tpém http://school-collection.edu.ru/
40 HEKOMILIAHAPHBIM BEKTOPAM. https://www.yaklass.ru/p/geometria
[IpaBuio napamienenumnena
Paznoxenune BekTopa 1o Tpém http://school-collection.edu.ru/
41 HEKOMILUIAHAPHBIM BEKTOPAaM. https://www.yaklass.ru/p/geometria
[IpaBuio mapannenenunena
Pemenue 3amau, cBSI3aHHBIX C http://school-collection.edu.ru/
42 MIPUMEHEHHUEM TPaBUIT https://www.yaklass.ru/p/geometria
JENUCTBUN C BEKTOPAMHU
Pemenne 3ama4, CBSI3aHHBIX C http://school-collection.edu.ru/
43 MPUMEHEHHUEM TTPABUII https://www.yaklass.ru/p/geometria
JENUCTBUN C BEKTOPAMHU
[IpssMoyronbHas cucrema http://school-collection.edu.ru/
KOOPJMHAT B IPOCTPAHCTBE. https://www.yaklass.ru/p/geometria
44 Koopaunats! BekTopa.
[Ipocreiimue 3aga4uu B
KOOpJMHATAX
[IpssMoyronbHas cucrema http://school-collection.edu.ru/
KOOPJMHAT B IPOCTPAHCTRBE. https://www.yaklass.ru/p/geometria
45 Koopaunats! BekTopa.
[Ipocreiimue 3agauu B
KOOpJAMHATAX
46 VYroa Mexay BEeKTOpaMH. http://school-collection.edu.ru/




CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

https://www.yaklass.ru/p/geometria

VYrois Mexay BEKTOpaMH.

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

47 CkansipHoe Mpou3BeICHUE https://www.yaklass.ru/p/geometria
BEKTOPOB

18 BhIUICITCHHE YIITOB MEKITY ::p:/./school—collection.edu.ru/ |
TPAMBIMH ¥ TTOCKOCTSMH ps://www.yaklass.ru/p/geometria
KoopannatHo-BEeKTOpHBIN http://school-collection.edu.ru/

49 METO/I PU PEIICHUH https://www.yaklass.ru/p/geometria
TCOMETPUUYECKHX 3a/1a4
KonTponbhas padota no teme

50 "BekTopsl 1 KOOPAUHATHI B
npoctpancTae”
[ToBTOpenue, 0600IIEHNE U http://school-collection.edu.ru/

51 CHCTEeMaTH3allus 3HAHHI. https://www.yaklass.ru/p/geometria
OcHoBHbIE QUTYPBI, PAKTHL,
TEOpEMBbI Kypca IUIaHUMETPUHI
[ToBTOpenue, 0600IIEHNE U http://school-collection.edu.ru/

59 CHCTEMaTH3aINsI 3HAaHWH. https://www.yaklass.ru/p/geometria
OcHoBHbIE QUTYPBI, PAKTHL,
TEOPEMBI Kypca TUTAaHUMETPUHI
[ToBTOpeHue, 06001IeHNE 1 http://school-collection.edu.ru/

53 CHCTEeMAaTH3allus 3HAHHU. https://www.yaklass.ru/p/geometria
OcHoBHbIE QUTYPBI, PAKTHL,
TEOPEMBI Kypca TUTAaHUMETPHUH
[ToBTOpeHue, 06001IeHNE 1 http://school-collection.edu.ru/

54 CHCTeMaTHu3alus 3HaHUH. https://www.yaklass.ru/p/geometria

3aa4yu IIaHUMETPHUH U




MCTOAbI UX PCUICHUA

[ToBTOpEeHME, 0000IIEHNE U
cucTreMaTHu3alus 3HaHuH.

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

55
3asa4yu MIaHUMETPUU U
METOJIbI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U http://school-collection.edu.ru/
56 CHUCTEMAaTH3aIysI 3HAHUH. https://www.yaklass.ru/p/geometria
3ana4yu MIaHUMETPUU U
METOJIbI UX PEIICHUS
[ToBTOpEHME, 0000IIEHNE U http://school-collection.edu.ru/
57 CHCTEMAaTH3allKs 3HAaHMI. https://www.yaklass.ru/p/geometria
OcHoBHbIe GUTYPBI, PAKTHL,
TEOPEMBI Kypca CTepEOMETPUH
[ToBTOpeHue, 060061IeHNE U http://school-collection.edu.ru/
58 CHCTeMaTHu3alus 3HaHUH. https://www.yaklass.ru/p/geometria
OcHoBHbIE QUTYpPBI, aKTHI,
TEOPEMBI Kypca CTepEeOMETPUHI
[ToBTOpeHue, 060061IeHNE U http://school-collection.edu.ru/
59 CHCTeMaTHu3alus 3HaHUH. https://www.yaklass.ru/p/geometria
OcHoBHbIE QUTYpPBI, aAKTHI,
TEOPEMBI Kypca CTepeOMETPUHI
[ToBTOpeHue, 0600IEeHNE U http://school-collection.edu.ru/
60 CHCTeMaTHu3alus 3HaHUH. https://www.yaklass.ru/p/geometria
OcHoBHBIE QUTYpPBI, PaAKTHI,
TEOPEMBI Kypca CTepeOMETPUHI
[ToBTOpeHme, 0600IIEHNE U http://school-collection.edu.ru/
61 CHCTEeMAaTH3allus 3HAaHUH. https://www.yaklass.ru/p/geometria

OcHoBHBIE QUTYPBI, PAKTHI,
TEOpPEMBI Kypca CTepEOMETPUN




[ToBTOpEeHUE, 0600IICHNE 1
CHCTeMaTH3allnsl 3HAHU.

http://school-collection.edu.ru/
https://www.yaklass.ru/p/geometria

62 OcHoBHBbIE GUTYPBI, (DAKTHI, L
TEOpPEMBI Kypca CTEPEOMETPUU
[ToBTOpeHUE, 0600IIEHNE 1 http://school-collection.edu.ru/
63 CHCTEeMaTH3alus 3HAaHHUH. 1 https://www.yaklass.ru/p/geometria
OcHoBHbIe GUTYPBI, PAKTHL,
TEOPEMBI Kypca CTEPEOMETPUU
[ToBTOpeHME, 00600IIEHNE 1 http://school-collection.edu.ru/
64 CHCTEeMaTH3allus 3HAaHHU. 1 https://www.yaklass.ru/p/geometria
OcHoBHBIE QUTYPBI, (PAKTHI,
TEOPEMBI Kypca CTEPEOMETPUU
http://school-collection.edu.ru/
65 HWrorosas KOHTpOJIbHAs paboTa 1 https://www.yaklass.ru/p/geometria
6 TosTopee, 060GIEHHE 1 . ::’Ep:/'/school-collection.edu.ru/ .
CHCTEMATH3AIHA SHAHMI ps://www.yaklass.ru/p/geometria
- TosTopee, 060GIEHHE 1 . ::p:/./school-collection.edu.ru/ |
CHCTEMaTH3ALAS HAHM ps://www.yaklass.ru/p/geometria
. TloBTopeHe, 060BmeHk e I . ::p:/./school-collection.edu.ru/ |
T —— ps://www.yaklass.ru/p/geometria
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME







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

AranacsH JI.C, byry3oB B.®., Kagomues C.b. u ap.I'eomerpus 10-11 kimacc.AO

«IIpocemenue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/ https://www.yaklass.ru/p/geometria






		2024-08-30T12:59:39+0300
	Гудкова Надежда Валентиновна




