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IHOACHUTEJIBHAS 3AIIMCKA

PaGouas mporpamma ydyeOHoro npeamera «l'eomeTpus» (yriryOJIEHHBI YPOBEHbD)
Ha YpPOBHE CpEIHEro o0Iiero oOpa3oBaHHS MOJTHOCTHIO COOTBETCTBYET (eaepanbHOM
paboueil mporpamme yueOHoro mnpeamera «l'eomerpusi» YriryOJIEHHOTO YpPOBHS MAJis
obyuaromuxcs 10 —11 xmaccoB. CocraBiieHa Ha OCHOBE TpeOOBaHHMHM K pe3yibTaTaM
ocsoenust ®OII COO, nmpeacrasiaenubix B PI'OC COO, a takxe penepanbHoi padboyeit
mporpaMMbl BocnuTaHus, ¢ Yyuyétom KoHuenmuum mnpenogaBaHuss MaTeMaTHKUA B
poccuiickoii penepannu (yrBepkAEHHOW pacmopsikeHrueM IIpaButenbcTBa Poccuiickoit
@eneparun ot 9 ampens 2016 1. Ne 637-p) M HOMIEKUT HENOCPEACTBEHHOMY
NPUMEHEHHIO NpU peanusanuu oos3arenbHoi yactu @OIT COO.

['eomeTpust sBiseTCS OAHUM K3 0A30BBIX KYpPCOB Ha YpOBHE CpPEIHEro OOIIETro
o0Opa3oBaHusl, TaK Kak 00ECIeYnBaeT BOZMOXHOCTh M3yYEHUS JUCIHILIAH €CTECTBEHHO-
HAy4YHOM HANpaBJICHHOCTH U MPEIMETOB I'yMaHUTAapHOro 1ukia. Ilockonbky oruyeckoe
MBIIJIEHHE, (GOPMUPYEMOE TMPU H3YyYEHUU OOY4YaAIOUUMUCS TMOHATUWHBIX OCHOB
r€OMETPUH, NPU JOKa3aTeIbCTBE TEOPEM U TIOCTPOCHUU IIEMOYKH JIOTHUYECKUX
YTBEPKIACHUH MPH PEIICHUH T€OMETPUUECKHX 3a7a4, YMEHUE BBIIBUTaTh U ONPOBEPTaTh
TUIOTE3bl HETIOCPEICTBEHHO HUCIIONB3YIOTCS MPHU PEIICHUH 33]]a4 €CTECTBEHHO-HAYYHOIO
[IUKJIA, B YaCTHOCTH (PU3UYECKUX 3a/1a4.

HEJIM U3YYEHUA YYEBHOT'O KYPCA

Ileab ocBoeHUs MporpamMmbl ydeOHOTO Kypca «l'eoMeTpus» Ha yriayOia€HHOM
YpPOBHE — pa3BUTHUE HWHIWBHUAYAJbHBIX CHOCOOHOCTEH OOyYarolmuXCs MPU H3YYEHUU
TEOMETPHH, KaK COCTABJISIONICH MpeAMEeTHON oOnacTu «Marematnka U MHGOpPMATUKA
yepe3 obOecreueHrne BO3MOXKHOCTH TPUOOpPETEHHsS W UCHOJB30BaHMs Ooliee TIIYyOOKHX
IrCOMETPUUYCCKUX 3HAHUN WM JACHCTBUM, CHEIU(DUIHBIX TCOMETPHH, U HEOOXOIUMBIX JIJIs
YCHEITHOTO MPO(ECCUOHATBFHOTO O00pa30BaHUs, CBS3aHHOTO C HCIOJb30BAaHUEM
MaTEeMaTHKHU.

[IpuoputeTHEIME 3aJa4aMM Kypca TE€OMETPUHM Ha YyriayOJa€HHOM YpOBHE,
pacCUIUPSIONIMMH M YCUITUBAOIITUMU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

- pacHIMpeHHE MPEACTABICHUS O TeOMETPUU KaK YacTH MHUPOBOW KYyJIbTYpPhl H
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U TEOMETPHUH C OKPYKAIOIIUM MUPOM;

- (opmupoBaHue peICTaBICHUs O MPOCTPAHCTBEHHBIX (PUTYpax Kak O BaKHEHIIINX
MaTeMaTHYECKUX MOJICTIAX, TMO3BOJSIONIMX OMUCHIBATH W HM3y4aTh pa3HbIC SBJICHUS
OKPY’)KaIOIIEro MHUpa, 3HAHHWE MOHATHIHOrO ammapara mo pazuaeny «CrepeoMerpus»
y4e0HOT0 Kypca TeOMETPHH;

- (hopMupoBaHre yMEHHUs BIAJETh OCHOBHBIMH MOHATHIMHU O MPOCTPAHCTBEHHBIX
¢urypax M HMX OCHOBHBIMU CBOWCTBaMH, 3HaHHE TeopeM, GOpMyl U yMEHUE UX
NPUMEHSITh, yYMEHHs JOKa3blBaTh TEOPEMbl W HAXOJWTh HECTAaHJAPTHBIE CIOCOOBI
pelieHus 3a1ay;

- popMupoOBaHKE YMEHHS PAcO3HABATH HA YEPTEkKaAX, MOJICTIAX U B PEATbHOM MHUPE
MHOTOTPaHHUKH U TeJla BpallleHUs, KOHCTPYUPOBATh TEOMETPUUECKUE MOJIEIIN;

- (opmupoBaHUE TOHMMAaHUSI BO3MOXHOCTH AKCHOMATHYECKOTO IOCTPOEHUS
MaTeMaTHYEeCKUX Teopuid, (GOpMHUpPOBAHHE TIOHHUMAHHUS POJM AaKCUOMATUKH TIPU
MIPOBEJICHUU PACCYXKICHUI;



- (QopmupoBaHHE YMEHHS BIAAETh METOAAMH JOKAa3aTeNbCTB U aJITOPUTMOB
pelieHus, yMEHUS MX TNPUMEHSATh, MPOBOJUTH JIOKa3aTelIbHBIE PACCYXICHHUS B XOJE
pELIEHHs CTEpPEOMETPUYECKMX 3a7ad M 337a4 C [PAKTUYECKUM COJEpKaHHEM,
(dopMHpOBaHHE NPEACTABIECHUS O HEOOXOJAMMOCTH JOKA3aTEIbCTB INPU OOOCHOBAHUU
MaTEeMaTHYEeCKUX YTBEPXKIEHUH W POJM aKCMOMATUKH B MPOBEIECHUU JETYKTUBHBIX
pacCcyXIeHUN;

- pa3BUTHE€ W COBEPLICHCTBOBAHUE WHTEJUIEKTyaJIbHBIX W  TBOPYECKUX
crocoOHocTel  O0y4aromuxcsi, MO3HABATEIbHOM aKTUBHOCTH, HCCIIEI0BATEIbCKUX
YMEHUI, KpUTUYHOCTU MBIILJICHUS, HHTEpeca K U3YUEHHUIO T€OMETPHH;

- (¢opMupoBaHue (YHKIHOHAIbHOW TIpPaMOTHOCTH, PEJIEBAHTHON TI'€OMETPHUH:
YMEHHUS  paclo3HaBaTh MPOSBIECHUS T'€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CHTYAlUsX W TPU U3YYCHUH JPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEITUPOBAHUS
pEaIbHbIX ~ CUTYyallUi, UCCIEIOBaHUS TOCTPOCHHBIX MOJENEH, HHTEepHpeTalun
MOJIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JTHHUSIMHU ydeOHoro Kypca «['eomerpusi» B 10-11
KJjaccax sBistoTcs: «lIpsiMble U MIIOCKOCTH B MPOCTPaHCTBE», «MHOTrorpaHHukn», «Tena
BpallleHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEN.

ChopmynupoBannoe Bo DPI'OC COO T1peboBaHHE «yMETh ONEPUPOBATH
MOHITHSIMIY, PEIIEBAHTHBIMU T€OMETPUHM Ha YIIIyOJI€HHOM ypoBHe oOyuenus B 10-11
KJlaccaXx, OTHOCHUTCS KO BCEM COJepKaTelbHbIM JIMHHUSAM ydyeOHOro Kypca, a
(dopMHUpoBaHHE JOTMUECKUX YMEHHH pacmpeaenseTcss He TOJbKO IO COAEPKATEIbHBIM
JUHUAM, HO M 1o roaaM oOyuyenus. CojaepxaHue oOpa3oBaHHS, COOTBETCTBYIOIIEE
OpelIMETHbIM  pe3ynbTaraMm  ocBoeHus — DenepanpHoil  pabodeil  mporpammsbl,
pacnpene’a€HHbIM 1O TofaM O0O0y4YeHHs, CTPYKTYPHUPOBAHO TaKMM 00pa3oM, 4TOObI KO
BCEM  OCHOBHBIM, TNPUHIMNHAIBHBIM  BOIpocamM  oOydaromuecss — oOpalmaiuch
HEOJIHOKPAaTHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMHU MTOHATUAMU
M HaBbIKAMHM IIOCJIEIOBAaTENIbHO M MOCTYNATENbHO, C COOJIOJEHUEM MpUHIUIA
NPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKIIOYAaTh B OOILIYI0 CHCTEMY T'€OMETPUYECKHX
Npe/CTaBIeHUN OOydJaImuxcsi, pacmupsiss W yrayomss e€, o0pasys TpoYHbIe
MHO>KE€CTBEHHBIE CBSI3H.

[lepexoa k U3y4EHUIO FTEOMETPUU Ha YTIIIYyOJIEHHOM YPOBHE MO3BOJISIET:

cO03/1aTh YCJIOBUS I AuddepeHanuu o0yueHusl, TOCTPOCHHUS WHANBHIYaTbHBIX
00pa30BaTeNbHBIX MPOrpaMM, OOECIEUUTHh YIIYyOIEHHOE H3yYeHHE TEeOMETPHH Kak
cocTaBIsoIIel yueOHOro npeamera «MaTeMaTukay;

HNOJATOTOBUTH OOYYAIOMIMXCS K MPOJOKCHHIO HM3YYEHUS MAaTeMaTUKUd C Y4ETOM
BbIOOpa Oyaymed mnpodeccun, obecreynBas MPEEMCTBEHHOCTh MEXKIYy OOLMM U
npodecCuoHaATBHBIM 00pa30BaHHUEM.

MECTO YYEBHOTI'O KYPCA B YYUEBHOM IIJIAHE
B yuyebHoM miaHe Ha u3ydeHue ydeOHOro kypca «l'eomeTpus» Ha yriayOaEéHHOM

ypoBHe otBoguTcs 204 vaca: B 10 kimacce — 102 vaca (3 yaca B Henento), B 11 knacce —
102 gaca (3 yaca B HEJENIO).



COJAEPKAHUE OBYYEHUA
10 KJTACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHA CcTepeoMeTpuH. Touka, NpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUU: AaKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX.

B3aumHOE  pacnosioKeHHME TpsAMBIX B INIPOCTPAHCTBE:  IEpECEKaroIIuecs,
IapaJuleIbHbIE W CKpEIMBAOIKecs npsMble. [Ipu3HaKkyM CKpEIMBAIOMMXCA MNPSMBIX.
[TapamienbHOCTh NPAMBIX KU IUIOCKOCTEW B IMPOCTPAHCTBE: IMAPAJUICIbHBIE NPSIMBIE B
IPOCTPAHCTBE, MAPAIIIEIBHOCTh TPEX NMPSAMBIX, NapaJIEIBHOCTh MPSIMON U IJIOCKOCTH.
[TapannenbHoe M LEHTpaJIbHOE MPOEKTUpOBaHUE, u300paxeHue ¢uryp. OcHOBHBIE
CBOMCTBa MapajlyIeIbHOTO TpoeKkTupoBaHus. M3oOpaxenue ¢duryp B mnapaliedbHON
OPOEKIMHU. YTJIBl C COHAIPaBICHHBIMU CTOPOHAMH, YroJI MEXAy HpsIMbIMH B
npocTpaHcTBe. llapansienbHOCTh IIOCKOCTEW: NapajulebHblE IUIOCKOCTH, CBOMCTBA
napajuleNibHbIX MmiIockocTeil. IlpocTeiiine npocTpaHcTBEHHbIE (UTYPBI HA IUIOCKOCTH:
TeTpa’aAp, NapajuIeIeIUIe ], TIOCTPOCHUE CEYCHHM.

[lepneHAMKYIAPHOCTh MNPSAMONM M IUIOCKOCTH: NEPIEHIUKYJISPHBIE IpPSMBIE B
IPOCTPAHCTBE, IMpPSMBIE MApaJUIEIbHbIE U NEPIEHIUKYISPHBIE K IUIOCKOCTH, MPU3HAK
NEPNEHIUKYIIPHOCTH NPSIMOM M IUIOCKOCTH, T€OpeMa O MPsSIMOW IEPIEeHINKYISIPHON
mwiockoctd. OpTOroHaJlbHOE MpOEKTUpOoBaHME. IlepneHauMKYyasip W  HaKJIOHHBIE:
paccTosiHUEe OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 IIJIOCKOCTH, ITPOCKLHUS
burypsl Ha IIJIOCKOCT. [lepneHAUKYISIPHOCTH IIJIOCKOCTEHN: MIPU3HAK
MEPIEHANKYISPHOCTH IBYX IUIOCKOCTEN. Teopema 0 TpEX NMeprneHauKysapax.

VYrael B NpOCTPAHCTBE: Yroj MEXAY HPSIMOW U IUIOCKOCTBIO, JIBYTPAaHHBIM yTroOJ,
JMHEWHBIA yrojl IBYrpaHHOro yria. Tpé€xrpaHHblii U MHOrorpaHsbie yribl. CBOMCTBa
IUIOCKMX YIVIOB MHOTOrpaHHOro yriia. CBOWCTBa IUIOCKMX M JIBYTPaHHBIX YTJIOB
TPEXTPAHHOTIO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO yIJa.

MHororpaHHuKH

Bunibl MHOTOrpaHHHMKOB, pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas npusMma,
npsiMasi W HaKJIOHHAs TMpU3Mbl, OOKOBasi M TOJIHAS TOBEPXHOCTh IPHU3MBI.
[Tapamtenenumnen, NpsAMOYTOJIbHBIN NTapajuICICIUIE] U €T0 cBoKcTBa. KpaTyanmme nytu
Ha TIOBEpXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBEeHHas Teopema
[Mugaropa. Ilupamuga: N-yronbpHas nUpaMuja, NMpaBuUjibHAs M yceUEHHAs MUPAMUJIBL.
CpoiictBa p&bep u OOKOBBIX TpaHell mNpaBWIbHONH nHUpaMuabl. llpaBuibHBIC
MHOTOTPAaHHUKU: TpaBWIbHas MpuU3Ma M [paBWIbHAs NUPAMMIA, IpaBUIbHAs
TpeyrojbHas MUpaMUJa U NMPaBWIbHBIN TeTpadnp, KyO. [IpencraBnenue o mpaBUIIBHBIX
MHOTOTpaHHUKAX: OKTA3JIp, TOAEKAIP U UKOCAIP.

Bbruncnenne 3meMEeHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHanw, yriasl. Ilmomansb
OOKOBOI MOBEPXHOCTH M MOJIHOW IMOBEPXHOCTU IPSIMOW MPU3MBI, IUIONIA/lb OCHOBaHUM,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Mbl. Ilnomans O0KOBOW MOBEPXHOCTH U
ITOBEPXHOCTH NPABWIBHOW MMMPAMUIBI, TEOPEMA O IUIOIIAIN YCEYEHHON MUPAMUIBI.

CumMmeTpuss B MPOCTPAHCTBE.  DJIEMEHTHl ~ CHUMMETPUM  IPABUIIBHBIX
MHOrorpaHHukoB. CuMMeTpuss B  INPaBUIBHOM  MHOTOIPDAaHHUKE:  CHMMETPHS
napajuiesienuIe a, CAMMETPUS IPABUIIBHBIX IPU3M, CHMMETPHS IPABUIIBHON TUPAMMJIBI.
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BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsITHS: BEKTOP B MPOCTPAHCTBE, HYJECBOM BEKTOp, JIJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAMPABIECHHBIE U IPOTHBOIMOJIOKHO HAITPABIICHHBIE BEKTOPBHI.
PaBeHCcTBO BEKTOPOB. J[€MCTBHS ¢ BEKTOpAMU: CIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXEHHUE BEKTOpa Ha 4ucyio. CBOMCTBA CIIOXKEHHUS BEKTOPOB.
CBoiicTBa YMHOXEHHSI BeKTOpa Ha uuciio. [loHsTHe koMruiaHapHble BeKTOphl. [Ipu3Hak
KOMIUTAaHAPHOCTU TPEX BEKTOPOB. [IpaBmwiio mapamienenunena. Teopema o pasnokeHUU
BEKTOpa MO TPEM HEKOMIUIAHApPHBIM BekTOpaM. [IpsiMoyrosibHas cuctemMa KOOpPAWHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXAY KOOpJAMHATaMH BEKTOpa U
KOOpJMHATaMH TOUEK. YTOJI MexXay BekTopamu. CKaJIipHOE MTPOU3BEICHIE BEKTOPOB.

11 KIIACC

TeJia BpaleHus

[ToHsITHS: TMIAMHAPUYECKAs TOBEPXHOCTh, KOHUYECKasl TIOBEPXHOCTD, chepudeckas
MOBEPXHOCTh, OOpasywiue TMnoBepxHocTedl. Tema BpamieHus:: UWIMHIP, KOHYC,
yCeu€HHBIM KOHYC, cdepa, mmap. BzaumHoe pacrmonoxkenue cepbl U IUIOCKOCTH,
KacaTelibHas TIOCKOCTh K cpepe. M300paxkeHue e BpaileHus Ha TiockocTH. Pa3BépTka
WIMHIIpa U KoHyca. CuMMeTpus cepsl U 1mapa.

O06béM. OcHOBHBIE CBOICTBa 00bEMOB Tel. Teopema 06 00bEME MPSIMOYTOIBHOTO
napajuienenunena M ciaeActBus U3 He€. OO0BEM NpsAMOM M HAKIOHHOW MPU3MBL,
WINHJIpA, TUpaMUbl U KoHyca. O0BEM 11apa v mapoBOTro CErMeHTa.

KoMOuHammu ten BpaiieHuss 1 MHOTOTpaHHUKOB. [Ipru3ma, BMcaHHasi B UITUHP,
omucaHHas OKojo mwiuHiapa. llepecedyenue cdepsl u mapa ¢ 1iockocthio. Kacanue
mapa u cdepbl MIOCKOCThIO. [loHSTHE MHOTOrpaHHHMKA, OMMCAHHOTO OKOJO c(epsl,
cdepsl, BIIMCAHHOW B MHOTOTPAHHUK WJIA TEJIO BPAIICHHUS.

[Tnomaapr MOBEpXHOCTH IMIIMHIPA, KOHYCa, TTomans chepsl u e€ yacreit. [lomodue
B mpocTpancTBe. OTHOIIEHHE O0BEMOB, IUIONIAJCH MOBEPXHOCTEH MOJAOOHBIX (UTYP.
[IpeoOpazoBanne momobus, romoreTus. PemeHue 3amad  Ha  TUIOCKOCTH €
HCII0JIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHne cedeHUil MHOTOTPAHHWKOB W TEJ BpAICHUS: CCUYCHHS IUIUHIpA
(mapanienbHO U MEePIEeHIUKYIIPHO OCH), CeUeHHUs KoHyca (MapaielibHble OCHOBAHHIO U
MPOXOJSIINE Yepe3 BEpIIMHY), CEUCHHUs Iapa, METOJIbl MOCTPOEHUSI CEUEHUMN: METO
CJI€I0B, METOJI BHYTPEHHET0 MPOEKTUPOBAHMUS, METO/I IIEPEHOCA CEKYLIEH MIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekropsl B mpoctpaHnctBe. Onepanuu Haja BeKTopaMu. BekTopHoe yMHOXKEHHE
BeKTOpOB. CBOMCTBa BEKTOPHOrOo YMHOXeHUs. [IpsiMmoyrosibHas cucrema KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. Pasnoxkenue BekTopa mo 6asucy. KoopauHatHo-
BEKTOPHBIN METOJ MPU PEIICHUU TEOMETPUUSCKHUX 3aad.

J{BMKeHHs B IPOCTPAHCTBE

JIBmxenus: npoctpanctBa. Orobpaxkenus. [[Bmwkenus u paBeHcTBo puryp. Obmue
CBOMCTBA JBWXKEHUM. Buabl JBMKEHUH: TMAPAJUIETbHBIM MEPEHOC, LEHTpalbHas
CUMMETpUs, 3€pKalibHasi CHUMMETpHUsl, MOBOPOT BOKpYyr mnpsimou. I[IpeoOGpazoBanus
nonobwust. [Ipsimast u cdepa Ditnepa.



Me:xnpeaMeTHbIe CBSI3M Y4eOHOI0 NpeaMeTa

MexnpeamMeTHble CBSI3M  SBISIOTCA IUJAKTUYECKUM YCIOBUEM U CpPEIACTBOM
ryOOKOrO0 M BCECTOPOHHETO YCBOGHHS OCHOB HayK B Imikose. Kpome Toro, oHu
CHOCOOCTBYIOT TOBBILIEHHIO HAy4YHOIO YpPOBHA 3HAaHUM  y4yaluxcsd, pa3BUTHIO
JIOTUYECKOT0 MBIIUIEHHS U UX TBOPUYECKUX CIIOCOOHOCTEM.

OO61iee B mpenojaBaHUM FEOMETPUU U YEPUCHUS OMUPAETCs Ha TPAIUIIHN, UCTOPUIECKU
CIIOXUBIIMECS B Ipoliecce OOydeHHs] STUM JBYM TnpenMeraM. llenpio wu3yueHus
FEOMETPUU  SIBIISIETCSl  O3HAKOMJIEHME  CO  CBoOiicTBamMu  (Quryp,  pa3BUTHE
IIPOCTPAHCTBEHHBIX MpEeACTaBICHUN u IIPOCTPAHCTBEHHOT O BOOOpaXeHUsI.
OIHOBPEMEHHO € 3TUM JOJKHBI IPUOOPETAThCS MPAKTUYECKUE HABBIKM M YMEHUS, Ky/a
OTHOCHUTCSI M1 yYMECHHUE BBIIOJHATH U3MEPEHUS W PEIIATh PA3IMYHBIC I'€OMETPUUECKUE
3a1a4M MPAKTUYECKOr0 XapaKTepa. JTU K€ 3aayu, HapsAay C APYTMMH, PEIIAlOTCs U B
Kypce 4epyeHHs; HEOOXOJAMMOCTh CBSI3M B TMPENOJIaBaHUM JAHHBIX MPEIMETOB
00yCJIOBIMBAETCS €IIE U TEM, YTO U B TECOMETPHUH, U B YEPUCHUU IITKOJIHHUKU 00YJarOTCs
BBIITOJIHEHUIO YEPTEKEU, UTO SABIACTCS 3a4a4ei MOATOTOBKH Y4aIlMXCsl K MPAKTUYECKON
nearenpbHocTH. Kpome Toro, reoMeTpusi 1aeT TEOPETUYECKUE OCHOBBI JJIS YEPUCHHUS, a
HABBIKM MTOCTPOCHHSI, MOJy4aeMbIe B MpoIlecce 00yYeHHUs M0 YEPUCHHIO, UCTIOIb3YIOTCS
Ha ypOKaxX reOMETPHH.

Onnpasce Ha MHeHHE @. [IlappirnHa, KOTOPBIM CUUTAET, YTO «T€OMETPUYECKUE 3HAHUS U
YMEHHS, TeOMETPUYECKast KyJIbTypa U pa3BUTHE SBISIOTCS CETOJHS MpodecCHOHATbHO
3HAYUMBIMM JUII MHOIMX COBPEMEHHBIX CIELUAIbHOCTEH, I [IHU3aHHEPOB U
KOHCTPYKTOPOB, AJi1 pabo4yuX M YYEHbIX, MMEHHO T€OMETPUS MOXKET OBbITh TJIaBHBIM
MOMOUTHUKOM 1 OyAYIINX XYI0KHUKOB. 113 BO3MOXKHBIX TEM Kypca T€OMETPUH pa3ies
«'eomeTrpuyeckue mnpeoOpa3oBaHus» HanbOJee TECHO CBSI3aH C H300pa3UTEIBbHBIM
HCKYCCTBOM. AHalM3 MpOrpaMM IO HU300pa3uTEIbHOMY HMCKYCCTBY, aHAU3 PHUCYHKOB
yYaIIUXCs CTapUIMX KJIACCOB IO3BOJWJI Ha CJelaTh BBIBOJ, YTO YMEHHUS W HAaBBIKH,
chopMUpOBaHHBIE MPU U3YUYEHUH TAaKUX TeM, Kak «LleHTpanbHas cummeTpus», «OceBas
cummeTpus», «I omotetus», «IlogoOuey» MOTyT OBITH MOJIE3HBI YYAIIUMCS [IPU U3YUCHUU
NPEeIMETOB XYy10)KECTBEHHOT0 Tpo(uJIsi, B 4acTHOCTH «I300pa3utenbHOe UCKYCCTBO», U
«Xy0KECTBEHHBIN TPYI».

C oceBoii cHMMETpHUEN MBI BCTPEYAEMCsI HE TOJIBKO B TEOMETPUH, HO U B IPUPOJIE.

B Ouonoruu mpuHATO U TMPaBUWIBHO TOBOPUTH HE 00 OCEBOM, a O JBYCTOPOHHEH,
OunaTepanbHON CUMMETPUU WJIU 3€pKajJIbHOM CUMMETpPUU MPOCTPAHCTBEHHOTO OOBEKTA.
JIByCTOPOHHSISI CUMMETPUS XapakTepHa Jjsi OOJBIIMHCTBA MHOTOKJIETOYHBIX KUBOTHBIX
U BO3HUKJIA B CBA3M C AKTUBHBIM IE€PEABMKCHUEM. JIBYCTOPOHHEHM CHMMETPUEHN
00J1a/1a10T HACEKOMbIE U HEKOTOPBIE PACTECHHUSI.

BoTranuku Ha3bIBAIOT TaKyl0 CUMMETPHIO OMiiaTepaibHON MM JIBAXK/IbI OOKOBOM.
Marematuueckuil  anmapaT, HCIONb3yeMbIi Ha ypokax (U3HKH HEOOXOAMMO
NpEBAPUTENIBHO ONpPENeIUTh B COOTBETCTBUM C (yHIAMEHTaJbHBIMU (paKkTaMu,
NOHATHSIMU U TEOPHUSMH, COAepKauMMHUcis B y4yeOHOM wuHpOpmManmuu Kypca
¢u3uku. He Bcerna Ha ypokax (HU3UKH HCHOJB3YIOTCS HEKOTOPBIE MaTEMAaTHYECKHUE
NOHATHUS, KOTOpblE TMPOYHO yTBEPAWINCh B Maremaruke. B ¢dusuke He
MOJIB3YIOTCS TIOHATHEM MPOTUBOIOIOXKHBIX BEKTOPOB M HYJEBOIO BEKTOpa, XOTS
OHM M3BECTHBI YUalIUMCs U3 Kypca reOMeTpuu § Kiacca.



KiroueBble TeMBI B HX B3aNMOCBA3HU, MNIPEECMCTBCEHHOCTD I10 IOIaM U3YICHUA

Mexny xmodeBelMu Temamu Kypca «l'eomerpum» B 10-11 knaccax: «IIpsmsle u
IUIOCKOCTH B TIPOCTpaHCTBe», «MHororpanHukm», «Tena BpameHus», «Bextopel u
KOOpJMHATBl B IPOCTPAHCTBE», «/IBM)KEHUS B IPOCTPAHCTBE)» pPEATNU30BAH MPUHLIHUII
IPEEMCTBEHHOCTH C TPAAULIUAMU pOccUiickoro oopazoBanus B obiaactu reomerpuu. [lpu
U3JI0KEHUU TEOPETUUYECKOTO MaTepuana coOiroaeTcs CUCTEMATUYHOCT,
IIOCJIEZIOBATENBHOCTD U3JI0KEHUS. POPMUPOBAHUE JIOTUYECKUX YMEHUN paclpenesnsercs
HE TOJIBKO IO COJepKaTeIbHbIM JIUHUAM, HO U 10 rojilaM 0Oy4eHHUs: Ha YPOBHE CpPEIHEro
oO1ero oopa3zoBaHusl.

ChopmynupoBannoe Bo @PI'OC COO T1peboBaHHE «YyMETh ONEPUPOBATH
HOHATUSAMUY, PEJIEBAaHTHBIMU T'€OMETPUHM Ha yriayOs€HHOM ypoBHe oOyuyenus B 10-11
KJaccax, OTHOCUTCS KO BCEM COJAEpKaTeIbHBIM JIMHUSAM Yy4yeOHOro Kypca, a
dbopMUpOBaHHE JIOTUYECKUX YMEHHMM pacmpenessieTcss He TOJbKO MO COAep KaTelbHbIM
JUHUAM, HO U 1o roaaM oOyuyenus. CopepxaHue oOpa3oBaHHs, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3yiabTataM  ocBoeHus  DenepanbHOit  paboueld  MporpaMmel,
pacnpelenéHHbIM 10 rojaM OOYy4eHHs, CTPYKTYpUpPOBAaHO TakuM o0Opa3oMm, 4YTOOBI KO
BCEM  OCHOBHBIM, [MPUHIUNHAIBHBIM  BOMpOcaM  oOydwarommuecss  oOpanjainch
HEOJTHOKPAaTHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUECKUMHU MOHATUAMU
U HaBbIKAaMHM TIOCJENOBATEbHO M IOCTYNaTelIbHO, C COOJIOACHHEM MPHUHIIHUIIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAaHHS BKJIOYaTh B OOIIYI0 CHCTEMY T€OMETPUYECKUX
npeicTaBIeHU  oOydJaromuxcsi, pacmupsiss U yrayomss e€, o0pa3ys NpOYHbIE
MHO’KECTBEHHBIE CBS3H.

ILTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPUSA» (YTJIYBJEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBLIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIIUTaHHE:

c(OpMHUPOBAHHOCTh TPAXKIAAHCKOM MO3ULMK OOydaromerocs Kak AaKTUBHOTO U
OTBETCTBEHHOI'0 YJI€Ha POCCUIICKOTO OOIIECTBa, MPEJICTaBICHHE O MaTeMaTHYeCKHX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SABICHHUH, MPOLEAYP IPaXTaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI M JIPYroe), YMEHHE B3aUMOJICWCTBOBATH C COIMAJILHBIMHU
MHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIIMSMU U HA3HAUCHHEM,;

2) maTpuoTHYecKoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTh POCCUHMCKON TpaKIAHCKOW MACHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMaTHKH, LIEHHOCTHOE OTHOILIEHHE K
JOCTH)KEHUSIM POCCUHCKUX MATEMATHKOB M POCCUUCKOM MaTeMaTH4YEeCKON IIKOJbI,
UCTIOJIB30BAHNE ITHX JTOCTIKEHHUH B JPYTUX HAYKaX, TEXHOJIOTHUAX, chepax IKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHME JYXOBHBIX LIEHHOCTEM pPOCCUHCKOro Hapoaa, CcHOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOrO IIOBEIEHMS, CBSA3AHHOTO C HPAKTUYECKUM
IIPUMEHEHUEM JIOCTMIKEHUH HAYKM M JEATEIBHOCTHIO YYEHOI'O, OCO3HAHME JIMYHOTO
BKJIaJ]a B IOCTPOCHUE YCTOWYUBOTO OYAYIIETO;



4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAsl HSCTETHUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHWH, paccyKIeHUH, BOCHPHUMUMYHUBOCTH K
MaTeMaTHYE€CKUM aCIeKTaM pa3IMYHbIX BUIOB UCKYCCTBA;

5) pusuyeckoe BocnUTAHHE:

c(OpMHUPOBAHHOCTh YMEHHs MPUMEHSATh MaTeMaTU4YeCKHWE 3HAHUS B HHTEpecax
3I0pOBOr0 M 0e€30macHOro olpasza KU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0pOBbIO  (3I0pOBOE MHUTaHUE, COAJTAaHCUPOBAHHBINM pEXUM 3aHATUH U OTHbIXA,
perymnsipHas ¢u3nueckas akKTUBHOCTB), (PU3MYECKOE COBEPIICHCTBOBAHUE MPH 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIBHOMN JACSATEIBLHOCTHIO;

6) TpyaoBoe BocnuTaHUE:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOIIOOMS, UHTEpEC K Pa3IUYHBIM
chepam mnpodeccHOHANIBHON JCSTENBHOCTH, CBS3aHHBIM C MaTeMaTUKOW u eé
MPWIOKEHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuu u
pealin30BbIBaTh COOCTBEHHBIE JKMU3HEHHBIE IUJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHHUIO M CamMOOOpPa30BaHHMIO HA TPOTSIKEHUU BCEH KU3HU,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEHICHUU MPAKTHUECKUX 3a7a4 MaTeMaTHUYECKOU
HaIpPaBJICHHOCTH;

7) 3K0J10THYeCKOe BOCIINTAHUE:

c(hOpMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIbTYPhI, TOHUMAHUE BIUSHUS COLMAIBHO-
HPKOHOMHUYECKHUX TIPOLIECCOB Ha COCTOSIHUE MPUPOJTHON U COLIMAIBHON CPe/ibl, OCOZHAHUE
r100ambHOTO  XapakTepa OJKOJIOTHMUECKHX MpoOJieM, OpHEeHTalus Ha MpPUMEHEHUE
MaTEeMaTHYEeCKUX 3HAHWM JJs peleHuss 3anad B OO0JacTH OKPYXKAWIIeH Cpebl,
MJIAaHUPOBAHUE TMOCTYNKOB M OIEHKH WX BO3MOXKHBIX TOCIEICTBUH JUIsl OKPYKArOIIEH
Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOUN MPAKTUKH, MOHUMAHUE MAaTEeMaTUYECKOW HAyKHU Kak
cdepsl 4eIOBEUECKON JESATEIHHOCTH, TANOB €€ Pa3BUTHUS U 3HAUUMOCTH JI Pa3BUTHS
LIMBWIN3ALMY, OBJAJCHUE SA3bIKOM MaTeMaTUKU M MaTEeMaTUYeCKOM KYyJIbTYypOM Kak
CPEJICTBOM  TIO3HAHWS  MHpA, TOTOBHOCTH  OCYIIECTBISATH  MPOCKTHYIO |
UCCIIEA0BATENBCKYIO IEITEIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eCTBUSA

ba3oBbIe Jlornuyeckue aeiicTBUA:

BBIBISITH M XapaKTEpHU30BATh CYIIECTBEHHbIC MPU3HAKA MaTEMATHYECKHUX
00BEKTOB, TOHITHH, OTHOIICHWNA MEXIY MOHATHUSAMHU, (DOPMYIUPOBATH OMPEACICHUS
MOHSITHI, YCTaHABJIMBATh CYIICCTBEHHBIM IMPU3HAK KIAaCCH(PUKAIIUUA, OCHOBAHUS IS
0000111eHUsT U CPaBHEHUS, KPUTEPUU TIPOBOJAMMOTO aHATN3a;

BOCIPUHUMATh, (DOPMYJIUPOBATH U MPEOOPa30BBIBATH CYKJICHUS: YTBEPAUTEIbHbIC
U OTpUIIATENIbHBIE, CIMHUYHBIC, YACTHBIE U OOIIHE, YCIIOBHBIC,

BBIABJISATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NIPOTHBOPEYHUS B
dakTax, TaHHBIX, HAOMIOACHUIX U YTBEPKICHUSX, PeIaraTh KpUTEPUH JIJIs1 BBISIBJICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEYUMIL;



JenaTh BBIBOJBI C KCHOJb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX U
UHAYKTUBHBIX YMO3AKIIOUEHHUH, YMO3aKIIOYSHH 110 aHAJIOTHH;

IPOBOJAUTH CAMOCTOSITENIBHO JIOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPXKIECHUMI
(mpsiMble ¥ OT TPOTHBHOTO), BBICTPAMBATh APryMEHTAIMIO, MPUBOJUTHL MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBO/IBI;

BBIOMpATh COco0 penieHust yueOHOM 3amaun (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHus, BpIOMpaTh Hambosee MOIXOIAUINI ¢ Yy4ETOM CaMOCTOSITENBHO BbIAEIEHHBIX
KPUTEPHEB).

Bba3zoBble nccienoBarenbckue 1eCTBUA:

UCIIOJIb30BATh BONPOCHI KAk MCCIEIOBATEIbCKUNA HMHCTPYMEHT  IO3HAHUSA,
dbopmynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOpPEUHE, MPOOJIEMY, YCTaHABIUBATh
HCKOMOE U JJaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHCHHE;

MPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HUCCIEAOBAHHUE TIO
YCTAaHOBJIEHUIO OCOOEHHOCTEHl MaTeMaTH4ecKoro oO0BbEeKTa, SBJIEHHUS, Mpoliecca,
BBISIBJICHUIO 3aBHCHUMOCTEN MKy 00BEKTaMU, IBICHUSMU, MPOIIECCaMU;

CaMOCTOSTEIbHO (OpMyIHUpPOBaTH O0OOOIIEHUS UM BBIBOABI [0 pe3ylibTaTaM
IPOBEIEHHOTO HAOJIOEHUS, HCCIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTH IMOJIYYEHHBIX
PE3yIBTATOB, BEIBOJAOB M O00OIICHHUIA;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakkKe BbIIBUTATh
MPEIITOJIOKEHHS O €r0 Pa3BUTHUU B HOBBIX YCIOBUSIX.

Pa6ora ¢ undopmanueii:

BBISIBIISTH JeUIIMTHI MHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX IS OTBETa Ha BOIIPOC
U JJIsl pelIeHus 3a/1a4u;

BBHIOMpAaTh MH(OPMALMIO M3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHUCTEMAaTH3UPOBaTh U HWHTEPHPETUPOBATH HH(POPMAIHMIO PA3TUYHBIX BHUJIOB U (HOpMm
MpEeACTaBICHUS;

CTPYKTYpUpOBaTh HMH(OPMAIUIO, TMPEACTaBIATH €€ B pasnu4HbIX (opmax,
WUTIOCTPUPOBATH FPpaPUUECKH;

OIICHMBATh HAJIEKHOCTh HMH(OpPMAIIMHU 1O CaAMOCTOSATEIHHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepcaabHbIe y4eOHbIe 1eHCTBHA

Oo0menue:

BOCIIPUHUMATh M (HOPMYIUPOBATh CYXICHHS B COOTBETCTBUU C YCJIOBHSAMH H
HEeJISIMU OOILEHUs], SICHO, TOYHO, IPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
IIMCBMEHHBIX TEKCTaxX, aBaTh MOSCHEHUS IO XOAY PELICHMs 3aJa4yd, KOMMEHTHUPOBATh
IIOJIYYEHHBIN pe3yJIbTarT;

B XoJle O0OCyXJIeHHs 3aJaBaThb BOMPOCHl IO CYIIECTBY OOCYXIaeMOH TEeMBbl,
npo0OsieMbl, pelraeMon 3ajaud, BBICKA3bIBAaTh WJIEW, HAllEJIEHHBbIE HAa TMOUCK pEIIeHUS,
COIIOCTABJIAITE CBOM CYXKIEHUA C CYXKICHHSAMHU JPYIMX YYaCTHUKOB JUajora,
OoOHaApy)XMBATh Pa3IMYMe W CXOJCTBO MO3HIHA, B KOPPEKTHOU (opme (HOopMyTupoBaTh
pa3HorIacus, CBOM BO3PAKEHUS;

IPEACTABIATh PE3YNbTAaThl PELICHUS 3aJadd, OKCIEPUMEHTA, MCCIEI0BAHMS,
NPOEKTa, CAMOCTOSATENIBHO BHIOMpaTh ¢opMaT BBICTYIUICHHS C Y4E€TOM 33434
IPE3eHTAlN U OCOOCHHOCTEN ayTUTOPHH.



PeryiasiTuBHBbIC YHHBeEpCAJIbHbIC YUeOHbIE 1eHCTBUSA

Camoopranusanus:

COCTaBJIATh IUJIaH, AJITOPUTM pEIIECHUs 3a/Jaud, BbIOMpATh CHOCOO pEIIEHUs ¢
Y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBaThb M
KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ Y4ETOM HOBOW MH(MOpMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBII HHTEJJIEKT:

BJIa/ICTh HAaBBIKAMHU I[103HABATEIBHOM pPEQIIEKCHMM KaK OCO3HAHMS COBEPIIAEMBIX
NEUCTBUN W  MBICIAUTENBHBIX TMPOIECCOB, HMX pe3yjibTaToOB, BIAJETh CIOCO0aMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca W pe3yibTaTa pPEHICHUS MaTeMaTH4eCKON
3a]1a4H;

NpeIBUJIETh TPYAHOCTHU, KOTOpPHIE MOT'YT BO3HHMKHYTh IpPH pEUICHUH 3aayH,
BHOCUTh KOPPEKTHBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yjbTaTa LEIU U YCJIOBHUSIM, OOBSICHATH NPUUYHHBI
JOCTHKEHUST UM HEJOCTHKEHUS PE3YNIbTaTOB JIEATEIHHOCTH, HAXOIUTh OMHUOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eITEJIbHOCTD:

NOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIYAJIbHON paOOTHI
Opy  peumieHuH YYeOHBIX 3a/Jady, NPUHUMATh IeJIb COBMECTHOM JeSTEIbHOCTH,
IUTAHUPOBATh OPraHM3AIMI0 COBMECTHOW paboThl, pacmpenensTb BHIbI padoT,
JIOTOBapuUBaThCs, OOCYXAAaTh IMpollecC U pe3yiabTaT paboThl, 00001aTh MHEHUS
HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TpymnmoBbIX (opmax paboTel (0OCYKIeHUs, OOMEH MHEHHIA,
«MO3TOBBIE LITYPMBI» U MUHBIE), BHIIOJHITH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH CBOU
NEHCTBUS C IPYTMMHU WIEHaMH KOMaH[Ibl, OLIEHUBATh KayeCTBO CBOETO BKJajJa B OOIIMI
HOPOAYKT IO KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUS.

INNPEAMETHBIE PE3YJIBTATBI

K konmy 10 kiaacca oOyyaronuiicss HAy4uTCs:

e CcBOOOJHO OMEPUPOBATH OCHOBHBIMH MOHATHUSMHU CTEPEOMETPUU TIPU PEIICHUU
3a/1a4 ¥ TIPOBEICHUY MaTeMaTHIYECKUX PACCYKICHUM;

® TpPUMEHATh AaKCHOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX IMPH PEIICHUU
TeOMETPUYECKHX 3a7ad;

e kiaccu(pUIMPOBaTH B3aWUMHOE pACIOJIOKEHHE NPSIMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B POCTPAHCTBE, MPSMBIX U INIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OINEPHUPOBATH MOHSATHSIMH, CBS3aHHBIMH C YIJIaMU B MPOCTPAHCTBE:
MEXy MPSIMBIMHU B IIPOCTPAHCTBE, MEXKY MPSIMOM U MJIOCKOCTHIO;

e CcBOOOJIHO ONEPUPOBATH MOHATHUSIMH, CBA3aHHBIMH C MHOTOTPaHHUKAMU;

e CcBOOOJHO pacro3HaBaTh OCHOBHBIC BUJIbl MHOTOTPAHHUKOB (TIPU3Ma, THpaMHIa,
pSMOYTOJIbHBIN Napaenenunesn, Kyo);

e KJjaccu(puIMpOBaTH MHOTOTPAHHUKH, BHIOMPAsi OCHOBAHMS [T KJIACCU(PUKAIIH;

e CcBOOOJHO ONEPHUPOBATH MOHATHIMH, CBSI3aHHBIMHU C CEYEHUEM MHOTOTPAHHUKOB
TUIOCKOCTHIO;

® BBINOJHATH Napajule]IbHOE, LEHTPAIbHOE U OPTOTOHAJIBHOE IPOEKTHPOBAHUE
(Guryp Ha MJI0CKOCTh, BHIIOJIHATH H300paxeHus! pUryp Ha IIOCKOCTH;
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CTPOUTh CEYEHHUS] MHOTOTPAHHHMKOB PAa3JIMYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI
cBepXxy, cOOKy, CHU3Y;

BBIYUCIISITh TUIOMIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma, MUPAMUIA),
TEOMETPUUECKHUX TeJl C IPUMEHEHHEM (HOPMYIT;

CBOOOIHO OTEpUPOBATH MOHATUSIMU: CHUMMETPUS B IPOCTPAHCTBE, IIEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (QUTYPHI;

CBOOOJIHO  OINEpUPOBATH TMOHSATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATaM B POCTPAHCTBE;

BBITIOJIHATH JICVCTBUSA HAJl BEKTOPAMU;

pemath 3aJadyd  Ha  JI0Ka3aTeIbCTBO MATEMATHYECKUX OTHOLIEHUW W
HaXOXJICHHUE TE€OMETPUYECKUX BEJIMYMUH, MPUMEHSAS WU3BECTHBIE METOABI IPH
pElICHNX MaTEMaTUYECKUX 3aJad MOBBIIICHHOTO MW BBICOKOTO YpPOBHS
CJI0’KHOCTH;

NPUMEHATh  NPOCTEUIINE  MPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPH PEIICHUU CTEPEOMETPUUECKHUX 3a]1a4;
U3BJICKaTh, MPeoOpa3oOBBIBAaTh U  HHTEPHPETUPOBATH  HMHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpax, MPEJACTABICHHYIO Ha YepTexax
U PUCYHKaX;

MPUMEHSTh MOJYYCHHBIE 3HAHMS HA IMPAKTUKE: CPAaBHUBATh M AHAIM3HPOBATH
peaJibHbIE CUTYallMM, MNPUMEHSATh W3YyUYCHHBIE MOHSTUS B MPOLECCE IOUCKA
pelleHus MaTeMaTU4ecku CcHOopMyTUpOBaHHONW MPOOIEMBbI, MOJEIUPOBATH
peanbHbIe CUTyallt Ha SI3bIKE T€OMETPUH, UCCIEN0BATH TOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAHMEM T'E€OMETPUYECKUX TMOHATUM W TEOpeM, ammapara aireopsl,
pelaTh NpPakTUYECKHE 3a/1aud, CBS3aHHBIE C HAXOXKJICHHEM TI€OMETPHUYECKHX
BEJINYMH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUM Kak
COCTaBHOM 4acTH ¢yHIaMEHTa Pa3BUTHUSI TEXHOJIOTH.

K xoniy 11 kiacca o0yyaromuiicss HAy4uTCs:

CBOOOJIHO ONEpUPOBaTH TMOHSATHUSMH, CBS3aHHBIMH C IMJIMHIPUYIECKOH,
KOHMUYECKOH U C(hepUIECKON MOBEPXHOCTSIMH, OOBSACHATH CIIOCOOBI MOTYYCHHS,;
OTIepHPOBATh MOHATHSIMH, CBSI3aHHBIMH C TEIAMH BpAIICHUS: ITHIMHIPOM,
KOHYCOM, c(epoit 1 mapom;

pacro3HaBaTh Tejla BpauleHHus (IWIMHAP, KOHYC, cepa u map) U OOBSICHATH
CHOCOOBI MOJTYyYEHUS TeJl BPALICHHUS,

KJIaccu(pUIMpPOBaTh B3aMMHOE PACTIONIOKEHUE CPEPhI U TUIOCKOCTH;

BBIUUCIIATH BETMYMHBI 3JIEMECHTOB MHOTOTPAHHUKOB U TEJl BpallleHus, 00bEMBI 1
TUTOIIAN TIOBEPXHOCTEH MHOTOTPaHHUKOB M TEJ BPAIICHUS, TE€OMETPUICCKUX
TEJ C MpUMEHEHHEM (HOopMYyI;

CBOOOHO OIEPHUPOBATH MOHATHSIMH, CBS3aHHBIMH C KOMOWHAIMSIMH Tell
BpallleHUs] W MHOTOTPaHHMKOB: MHOTIOI'DAaHHHUK, BIIMCaHHBIH B cdepy U
ONUCAaHHBIA OKOJIO cdeprl, chepa, BINHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAICHIS,

BBIUUCIIATh COOTHOILEHUS MEXAY IUIOIIAJIMU IOBEpXHOCTEH U oObéMamu
IMOTI00HBIX TEI;
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n300paXkaTh U3ydaemble (PUIYpbl, BBIIOIHATH (BBIHOCHBIE) IIOCKHE YEPTEXKH U3
PUCYHKOB HPOCTBIX OOBEMHBIX (UIYp: BUJA CBEpPXY, COOKY, CHU3Y, CTPOUTH
CEYEHHMs TEJI BPALLCHUS;

U3BJIEKaTh, MHTEPIPETHPOBATh U  NpeoOpa3oBbIBaTh  HHGMOpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABIECHHYIO Ha YepTekKax
Y PUCYHKaX;

cBOOOJIHO ONIEpUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEpallMi HaJl BEKTOPaMH;

3a/1aBaTh IVIOCKOCTh YPABHEHUEM B IEKapTOBOW CHCTEME KOOPMHAT;

pemarb reoOMEeTpUYECKUE 3aJaud Ha BBIUMCICHHE YIJIOB MEXIY INPSMBIMU U
IUIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSIHMM OT TOYKM JI0 IJIOCKOCTH, B LIEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/1a IIPY PELICHNH;

CBOOOJHO  ONEpUpOBaTh MOHATHUAMM, CBS3aHHBIMM C  JBUKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHHIA;

BBIMOJIHATh ~ W300paXKeHHs  MHOTOTPAaHHMKOB M T€l  BpALEHUs IpHU
NapajuieIbHOM IEPEHOCE, LEHTPAIBHON CUMMETPUH, 3€pKAIBHON CUMMETpPHH,
U IOBOPOTE BOKPYT MPSMOH, MpeoOpazoBaHus MOA00MS;

CTPOUTh CEYEHHUsS] MHOTOTPAHHMKOB M TENl BpAlllEHUS: CEUEHUs UWIMHApa
(mapajuleTbHO M NEPIEHAUKYISIPHO OCH), CEYeHHMs KOHyca (IapasuleibHbIe
OCHOBAHHUIO U MIPOXOJAILNE Yepe3 BEPLINHY), CEUECHHUS 11apa;

UCIIONIB30BAaTh ~ METOJBI IIOCTPOEHHS CEUYECHMI: METOJA  CIEN0B, METOA
BHYTPEHHETO MPOEKTUPOBAHMUSI, METOJI IIEPEHOCA CEKYIIEH TUIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHUS;

OPUMEHSTh TeOMeTpuUYecKue (PaKkThl AJIsl PEIICHUs] CTEPEOMETPUUYECKUX 3ajad,
IIPEANOJIAraloluX HECKOJBKO IIAaroB PEIICHUs, €CIU YCIOBHUS MPUMEHEHUS
3a/laHbl B SIBHOU U HesABHOU (hopme;

pemarb 3aJadyd  Ha  JIOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIIEHHH U
HaX0X/IEHHE FEOMETPUUECKUX BEJINYMH;

OPUMEHSTh MPOTrpaMMHBIE CpPEJICTBA M  3JEKTPOHHO-KOMMYHHUKALMOHHbBIE
CUCTEMBI TP PEUICHUHN CTEPEOMETPUUYECKUX 3a/ay;

IPUMEHSTh MOJYYEHHbIE 3HAHMS Ha IPAKTUKE: CPAaBHUBAThH, aHAJIM3UPOBATH U
OLICHMBATh pEajbHbIE CUTYyallMH, NPUMEHATH W3YUYEHHBIE NOHSITHS, TEOPEMBI,
CBOMCTBa B MPOLIECCE IMOKMCKA PEIICHUS MaTeMaTHYeCKd CPOpPMYIHUPOBAHHON
npoOsieMbl, MOJIEJIMPOBAaTh peallbHble CHUTYyallud Ha fA3bIKE TE€OMETpPHUH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJIEIM C HCIIOJNb30BAHUEM TI'€OMETPHUUECKHX
HNOHATHM M TeopeM, amnmapara aiareOpbl, pemarb I[paKTUYECKHUe 3a/Jaud,
CBSI3aHHbBIE C HAXOX/JICHUEM F€OMETPUUYECKUX BEJIUMYUH;

UMETh TMpEJCTaBICHUS OO0 OCHOBHBIX JdTamax pa3BUTUS TEOMETPUM Kak
COCTaBHOM YacTu pyHIAMEHTA Pa3BUTHS TEXHOJIOTHIA.

BOCIIUTATEJIbHBIF KOMIOHEHT

C yuérom nporpammbl Bocniutanusi MBOY «CII Nel4y peanuszanusi BOCIUTATEILHOTO
MOTEHI[MaJIa YPOKa OCYIIECTBISETCS M0 CIEAYIOIINM HaIPaBICHUSM:
-Opranu3anus padoThl ¢ IeThbMHU Kak B o(pyiaiiH, Tak ¥ OHJIaiH Gopmare;
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-YCTaHOBJICHUE JOBEPUTENIbHBIX OTHOLICHUW MEXAY Y4YUTEIeM U €ro y4eHUKaMH,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHUATHIO y4YalIUMHUCS TpeOOBaHUN M TMPOCKHO
YUHTEINs, MPUBJICUCHUI0O WX BHUMAaHUA K OOCYXJaeMoW Ha ypoke HH(pOpMaIlH,
aKTUBU3AIIMH UX [TO3HABATEIBHOMN S TEIHHOCTH;

-MO0YXJIeHNE IIKOJIHLHUKOB COOMIOAATh HA ypOKE OOMICTPUHSATHIE HOPMBI MOBEICHHUS,
npaBwia OOMICHHS CO CTapiUMU (YYUTENSIMH) M CBEPCTHUKAMU (IIKOJIbHUKAMHU),
OPUHIUIIBL y4eOHOM AMCIUIUIMHBL U CaMOOPTaHM3allUM, COIJIACHO YCTaBa IIKOJIBI,
[IpaBunaM BHYTPEHHETO paCOPsKA IIKOJIbI;

-HCTIOIb30BAaHUE BOCIHTATEIBHBIX BO3MOXKHOCTEH COJEpKaHUs y4eOHOro MpeameTa
yepe3 ACMOHCTPALMIO AETSIM MPUMEPOB OTBETCTBEHHOI'O, T'Pa)KJAHCKOTO MOBEACHMUS,
NPOSIBJICHUSI YETIOBEKOIIOOMS U 100pOCEPIEYHOCTH, Yepe3 MOoA00p COOTBETCTBYIOIINX
TEKCTOB JIJI YTEHUS, 3a/1a4 JIsl pEeIICHUs], KEHCOB U JUCKYCCHIA;

-IIpUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (OpM pabOThl yHAIIUXCs: MHTEIIEKTYaIbHbBIX
Urp «YMHUKH ¥ YMHUIBD), BUKTOPUHBI, TECTUPOBAHUE KEHCHI, CTUMYJIUPYIOIIUX
MO3HABATEJIbHYI0 MOTHBALIMIO IIKOJIBHUKOB; JHUCKYCCHI, KOTOpBIE AT Y4YaIIUMCS
BO3MOXXHOCTh TPHUOOPECTH OMBIT BEACHUS KOHCTPYKTHMBHOTO JUAJIOra; TPYIIOBOM
paboTel WM paboThl B Mapax, KOTOpPbIE ydaT HIKOJBHUKOB KOMAaHJIHON paboTe u
B3aUMOJICHCTBUIO C IPYTUMU JACTHMU;

-OJIUMIIUA/IbI, 3aHUMATEIbHbIE YPOKU U MSATUMUHYTKH, YPOK-I€JIOBas Wrpa, YpoK —
NyTeIIeCTBUE, ypPOK  MacTep-Kjiacc, ypOK-UCCleloBaHWEe U Jp. Y4eOHOo-
pa3BieKaTelbHbIe MeporpusiTus (KoHKypc-urpa «lIpenMeTHblli KpOCCBOPI», TYPHHUP
«CBos urpa», BUKTOPHUHBI, JIUTEpATypHas KOMIO3ULHUs, KOHKYpC Ta3eT U PUCYHKOB,
AKCKYpCHUs U 1Ip.);

-BKJIFOUCHHE B YPOK UTPOBBIX MPOIEAYP, KOTOPHIE TOMOTAIOT MOJAEPKaTh MOTUBAIUIO
JieTel K MOJIYYEHUIO 3HaHWH, HATAXKUBAHUIO TTO3UTUBHBIX MEKIMYHOCTHBIX OTHOIICHHUH
B KJIacCe, TIOMOTAIOT YCTAaHOBJICHUIO JOOPOXKeNIaTenbHON aTMochephl BO BpeMs YpOKa;
MHTEJUIEKTYaJIbHBIX UT'P, CTUMYJIUPYIOIIUX MTO3HABATEIbHYI0 MOTUBAIIUIO IIKOJbHUKOB.
[IpeameTHbie BeIMycku 3acemanus kinyda «Uro? I'me? Korma?», OpenuH-punra, urpa-
MPOBOKALIUS, UTPa-3KCIIEPUMEHT, Urpa-I1eMOHCTpaLus, Urpa-coCTS3aHUE,
JTUIAKTUYECKOTO TeaTpa, TIJie TMOJYYCHHbIE Ha YpOKE 3HAHUS OOBITPBHIBAIOTCS B
TeaTpaabHBIX MOCTAHOBKAX;

-opranuzanus medcTBa MOTHBHPOBAHHBIX M JPYIUPOBAHHBIX YYalIUXCS HaJa HX
HEYCIEBAIONIMMHU OJHOKJIACCHUKAMHU, JAIOUIEro IIKOJIbHUKAM COLUAIbHO 3HAYMMBII
OMBIT COTPYJHUYECTBA U B3aUMHOU MMOMOIIIH;

-UHUIUMPOBAHUE M TIOJAJICP)KKA HCCIEAOBATEIBCKON JIEITEIPHOCTH IIKOJIHHUKOB B
paMKax pealu3aludd HUMH HHIUBUAYAIbHBIX W TPYIIOBBIX HCCIEI0BATEIbCKUX
MPOEKTOB, MIOMOTAET MPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHHS] TEOPETUISCKOM
npoOaemMbl, opopmiieHUs] COOCTBEHHBIX WJICH, HABBIK YBAXUTEIHLHOTO OTHOIICHHUS K
qy>KUM UM, OPOPMIICHHBIM B paboTax APYTUX HUCCleaoBaTeseH, HaBbIK MyOJIUYHOTO
BBICTYIUICHUS TIepe]] ayAUTOpUEH, apryMEHTHUPOBAaHUS M OTCTAaUBAHMS CBOEU TOUYKH
3peHus;

-cO3/laHue TUOKOM M OTKpPBITOM cpelnbl 0Oy4eHUS M BOCHUTAHHS C HMCIOJIb30BAHUEM
rajpkKeToB, OTKPBITBIX OOpa30BaTENbHBIX PECYPCOB, CUCTEM YIPABICHUS IO3BOJSET
co31aTh ycnoBus A peannzanuu npoposriameHHbix KOHECKO Beaymiux npuHIMNOB
oOpazoBanusi XXI Beka: «oOpazoBaHue sl Bcex», «00pa3oBaHUE 4Yepe3 BCIO KU3HBY,
o0Opa3oBaHue «BCET/1a, BE3/IE U B JII000E BPEMSI».
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VY o0yuaromuxcsi pa3BUBaOTCS HABBIKUM COTPYAHUYECTBA, KOMMYHHUKAIMHU, COLIMAIBHON
OTBETCTBEHHOCTH, CIOCOOHOCTh KPUTHUYECKH MBICINUTh, ONEPATMBHO U KAaueCTBEHHO
pemath MpooIeMbl; BOCHIUTHIBAECTCS LIEHHOCTHOE OTHOUIEHUE K MUDY.

IIpoekTHasi AeATENBHOCTh B IIKOJE SIBISETCA aKTyaldbHBIM 00pa30oBaTeIbHBIM

METOJIOM, OH pEIIacT OUYCHb BaXXKHbIC yueOHbIC IeNH U 3a1auu. Opranu3anus IpoeKTHOM
JIESITEILHOCTH B IIIKOJIE IIOMOTAeT BOCITMTAHUIO CaMOCTOSITEIIFHOCTH, HHUITMATUBHOCTH,
OTBETCTBEHHOCTH, TIOBBIIICHUIO MOTHBAIIUU M 3()(PEKTUBHOCTH YIEOHOM JAEATEILHOCTH.
B pesynprare opraHuzanuu MPOSKTHOW JIEATEIBHOCTH OOYyYarolIuecs OBJIAJCIOT
YMEHHUEM MNPUHUMATh PEUICHUsS, B CUTYyalUSX HEOMpPeIeIEHHOCTU. YUYEHUKH TOJydyaT
BO3MOKHOCTb Pa3BUBATh CIIOCOOHOCTh K BBHIOOPY HECTAHJAPTHBIX PEIICHUMN, MMOUCKY U
OCYIIIECTBIICHUIO Han0oJIee MPUEeMIIEMOTO PEIICHHUS.
Yyamumcss MOXKHO PEKOMEHIOBaTh HamUcaTh pedeparhl; 3alUTUTHh MPOEKT (CIHCOK
TEM MOXXET OBITh COOOIICH 3a paHee, YTOObl YICHUKH MOTJIM BOCIIOJIB30BATHCS MIPABOM
BBIOOpA TEMBI WIIH JJaKEe CYMENH MPEIOKUTh CBOU COOCTBEHHBIE «CBOOOJIHBICY TEMBI).
PabGora Ham pedeparoM M MPOEKTOM MOXKET OBITH CyryoO WHIWBHIYyaJIbHOH, HO HE
HCKJIIOYAIOTCS TEMBI, TPEJAHA3HAYEHHBIC I BBINOJIHEHUS HEOOJBIION TPYIION
yueHukoB. [lo pesympraTam paboTel Haa pedepaTtoM UM MPOCKTOM YUaIIUMCS
MPEIaraloT BEICTYIUTH C JOKJIAJOM Ha YPOKE MW MPHUHATH Y4acTHE B TUCKYCCUHU HIIH
muctyTe. Bce 3TO TOMKHO OBITH COOTBETCTBYIOIIMM OOpa3oM OIEHEHO YYHUTEIICM.
[Ipuyem oreHka BBICTABISETCS OJHA 3a BCIO PabOTy, WJIM HECKOJBKO, 32 KaXIYIO
MPOJICTIAaHHYIO paboTYy.

IlepeyeHb TeM MHAMBHAYAJBHBIX IPOEKTOB MO npeamery «I'eomeTpus»

e Vmio3uu B onexe «I'eomeTpust Kak KOPPEKTOp (GUTYpPHI»
e ['comeTpust B )KU3HU U Tipodeccusix

e ['ecomeTpus TaHIa

e [IpakTueckoe npumenenue teopemsl [ludaropa

e MaremaTnka B apXUTEKTYypE.

e [[1aTOHOBHI TENA.

e CUMMeETpUS U TapMOHUS OKPYIKAIOIIEr0 MUpa

e ['coMeTpHs B MPaKTUUECKOW KU3HHU JIHOICH

e Hekpyrioe kosneco. Chepa npuMeHEeHHUS.

¢ PaBHOCOCTABJICHHBIE MHOTOYTOJIbHUKH.

e PazinuHbie crocoObl I0Ka3aTenbecTBa TeopeMbl [Iudaropa
e Tpeyrosnbauk [lackans

e TpeyronbHuk Junepa-bepHyuin.

e XapaKTepUCTUUECKHE CBOMCTBA OKPYKHOCTH.

e YeMm reometpust JlIobaueBCcKOro oTinyaercsa oT reomerpun EBkimaa.
e BrivcaHHbIE U ONMCAHHBIE OKPYKHOCTH.

e BHEBITMCAHHBIE OKPYKHOCTH.

e 3ameyaTelbHbIE TOUKU TPEYTOJIbHUKA. 30J10TOE CEYEHUE
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e llcrionb30oBaHue TPUTOHOMETPHUUECKUX (POPMYIT IIPU U3MEPHUTEIBHBIX padoTax
e JleTonuch OTKPHITHI B MUpE Yncen U puryp.
e MOKHO JIM CYUTATh MUP FT€OMETPUYECKU ITPABUIIBHBIM.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KUIACC

n/n

HaumeHoBaHue pa3/ie/ioB U TeM
NPOrpamMMbl

KoanuecTBO 4acoB

Bcero

Kontpoa
bHbIE
padoTbI

IIpakTu
yeckue
padoThbI

JuiekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
pecypchl

Bgenenue B crepeoMeTpuro

B3aumHOe pacrnosnoxeHue mpsiMbIX
B IIPOCTPAHCTBE

[lapaminenbHOCT  OPAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

23

YpokK 3. BBegeHue B ctepeomeTputo - Ffeometpusa - 10 Knacc
- Poccuiickas anekTpoHHasa wkoaa (resh.edu.ru)

YpoK 5. B3anmHoe pacnosioxKeHMe NpsiMbIX B NPOCTPAHCTBE
- FTeomeTpusa - 10 Knacc - Poccninckan aneKTpoHHasnA LWKo/a

(resh.edu.ru)

YpoK 4. napanneabHoCTb NPAMbIX, MPSMOW 1 MJIOCKOCTY -
FeomeTpua - 10 knacc - Poccninckas 3/IEKTPOHHAA LWKOAA
(resh.edu.ru)

YpoK 6. napannenbHocTb NJ0cKocTeln - Ffeometpua - 10
Knacc - Poccuninckan ai1eKkTpoHHan wkona (resh.edu.ru)

[lepneHIUKYISIPHOCTh TPAMBIX H
IIJIOCKOCTEN B IIPOCTPAHCTBE

25

YpoK 8. nepneHANKYASPHOCTb NPSMOM U NJIOCKOCTM -
FeomeTpus - 10 Knacc - Poccuiickas 3/1eKTPOHHas LWKoAa
(resh.edu.ru)

Ypok 11. nepneHANKYASPHOCTb NJ10CKoCcTen - F[eomeTpus -
10 Knacc - PoccmincKkas anekTpoHHana wKoaa (resh.edu.ru)

Vel u pacCTOAHUA

16

Ypok 10. nepneHAMKYAap N HaKAOHHbIe - TeomeTpua - 10
Knacc - Poccninckan a1eKTpoHHan wkona (resh.edu.ru)
YpokK 12. MHOrorpaHHsble yrabl - Ffeometpua - 10 knacc -
Poccuitckan 31eKTpoHHas wkona (resh.edu.ru)

Yron mexkay npsamMon 1M NJA0CKOCTbO — YTO 3TO Takoe? Kak
HanTn? (skysmart.ru)

MHororpaHHUKU

Ypok 13. MHororpaHHuK - FreomeTtpums - 10 KAaacc -
Poccuiickas anekTpoHHas wkoaa (resh.edu.ru)

BexkTtops! B mpocTpaHcTBE

12

YpoK 17. BekTop B npocTpaHcTBe - leomeTpus - 10 Knacc -
Poccuinckas anekTpoHHaa wkeona (resh.edu.ru)
YpoK 18. Komn/iaHapHble BEKTOPbl. BEKTOPHbIM MEeToA,
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https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://skysmart.ru/articles/mathematic/ugol-mezhdu-pryamoj-i-ploskostyu?ysclid=lol69fkwoi312842200
https://skysmart.ru/articles/mathematic/ugol-mezhdu-pryamoj-i-ploskostyu?ysclid=lol69fkwoi312842200
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/

pelueHuns 3a4a4 - FeomeTpua - 10 knacc - Poccuinckas
3/1eKTPOHHanA Wwkona (resh.edu.ru)

YPOK 2. cKa/iApHOE NpOon3BEAEHNE BEKTOPOB - F[eomeTpus -
11 knacc - Poccuiickas aneKkTpoHHas Wwkoa (resh.edu.ru)

8

[ToBTOpeHwue, o0o0mienue
cUCTeMaTH3alus 3HaHUH

n

YpokK 18. ceyeHnss MHOTrorpaHHMKoB - feomeTpusa - 11 Knacc
- Poccuiickas anekTpoHHasa wkona (resh.edu.ru)

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/

11 KJTIACC

KoanyecTBo 4yacoB

Ne ni/n HanmeHoBaHMe pa3/e/ioB U TeM Koutpo IIpakTu DJIeKTpOHHbIe (LM (POBbIe)
NnporpaMmmbl Bcero JIbHBbIE YyecKue Oﬁpa?.OBaTeJILHbIe PeCypcChl
padoThI padoTshI
1 AHATHTHIECKAT FEOMETPH 15 1 Buaeoypoku - Poccninckas 31eKTPoHHas
wkona (resh.edu.ru)
5 [ToBTOpEHHUE, 00001IEeHHE Hu 15 1 Buaeoypoku - Poccninckan 3N1eKTpoHHas
CUCTEMAaTH3aIus 3HAaHUHN wKona (resh.edu.ru)
Ypok 11. noHsaTne obbema - FTeomeTpus - 11
3 OO0BEM MHOrOrpaHHUKA 17 1 Knacc - Poccniickan 9N1eKTPOHHAA WKoa
(resh.edu.ru)
4 Tena Bpamenns 24 1 Buaeoypoku - Poccninckas 31eKTpPoHHas
wKkosa (resh.edu.ru)
Ypok 13. BbluMcaeHne 06beEMOB C MOMOLLbIO
5 [Inomaan  HOBEPXHOCTH U OOBEMBI 9 1 onpeaeneHHoro uHrerpana - Ffreomerpua - 11
KPYTJIBIX TEII Knacc - Poccuiickan 3/1eKTPOHHanA WKoa
(resh.edu.ru)
YpoK 4. ABUXKEHUA B NPOCTPAHCTBE -
6 JIBroKeHUs 5 1 FeomeTpus - 11 knacc - Poccuiickas
2NEeKTPOHHaA WKoAa (resh.edu.ru)
7 [ToBTOpeHwue, 00o0mIeHue u 17 5 Buaeoypoku - Poccuiickas 3n1eKTpoHHas
CHCTEMAaTH3aINsI 3HAaHUH wKoa (resh.edu.ru)
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0
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https://resh.edu.ru/tv-program/archive/379
https://resh.edu.ru/tv-program/archive/379
https://resh.edu.ru/tv-program/archive/379
https://resh.edu.ru/tv-program/archive/379
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/tv-program/archive/361
https://resh.edu.ru/tv-program/archive/361
https://resh.edu.ru/subject/lesson/4046/start/
https://resh.edu.ru/subject/lesson/4046/start/
https://resh.edu.ru/subject/lesson/4046/start/
https://resh.edu.ru/subject/lesson/4046/start/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/tv-program/archive/379
https://resh.edu.ru/tv-program/archive/379

IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHBIE TpaBUIIa N300pPAKEHHUS HA PUCYHKE
IUTOCKOCTH, napauIeIbHBIX HPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[lonsTust crepeoMeTpuu: TOUKa, HpAMasd,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE ITPAaBHIIA
n300pakeHUs] HA  PUCYHKE  IUIOCKOCTH,
MapajuieNbHBIX TPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TousiTHs:  mepecekaroluecss  IUIOCKOCTH,
NepeceKaronmecss TmpsMas M IJIOCKOCTb;
HOJYTIPOCTPAHCTBO

[MousiTHs:  mepecekaroluecss  IUIOCKOCTH,

NepeCceKarommecs npsamas n IIJIOCKOCTD,
MOJYIIPOCTPAHCTBO

Bcero

KoauuecTBO 4acoB

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JarTa usyyenus

MHOrorpaHHUKH, W300paKEHHE MPOCTEHIITNX
MIPOCTPAHCTBEHHBIX (UTYp, HECYIIECTBYIOLINX
00BEKTOB

MHOrorpaHHUKH, W300paKEHHE MPOCTEHIITNX
MIPOCTPAHCTBEHHBIX (UTYp, HECYIIECTBYIOLINX
00BEKTOB

AXCHOMBI CTCPCOMCTPHUU U TICPBLIC CICACTBUA
U3 HUX
AXCHOMEI CTCPCOMETPHHU U MEPBLIC CICACTBUA
U3 HUX

AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIIEACTBUS
n3 Hux. CrnocoObl 3agaHusi NOPSIMBIX U
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10

11

12

13

iockocteil B mpoctpaHcTBe. OO03HAUeHMS
IPSIMBIX U IJIOCKOCTEN

N300pakeHne cedyeHWd nupaMuisl, Kyba u
MPU3MBI, KOTOPbIE MPOXOAAT uepe3 ux pedpa.
N300paxkeHne  mepecedeHuss  MOJIy4eHHBIX
IUIOCKOCTEH. PackpariMBaHue MOCTPOCHHBIX
ceueHuu Pa3sHbIMHU [IBETAMU

N3o00pakeHne cedyeHUd mnupaMuisl, Kyba u
MPU3MBI, KOTOPbIE MPOXOAAT uepe3 ux pedpa.
N300paxkeHne  mepecedeHus  MOJIYyYCHHBIX
IUIOCKOCTEH. PackpalinBaHue MOCTPOCHHBIX
ceueHuu Pa3sHbIMHU [IBETAMHU

N300pakeHne cedyeHWd mnHUpaMuibl, Kyba wu
IPU3MBI, KOTOpBIE MPOXOAAT depe3 ux pedpa.
N3o00paxkeHne  mepecedeHuss  IMOJIYYCHHBIX
iockocteil. PackpamimBaHue IOCTPOEHHBIX
CEUCHUM Pa3sHbIMH IBETAMHU

N300paxenne ceueHuil nupamuabl, Kyda u
IIPU3MBI, KOTOpBIE MPOXOAAT depe3 ux pedpa.
N300pakeHne  mepeceueHust  MOJyYEHHBIX
IJIOCKOCTEN. PackpammBaHue IOCTPOEHHBIX
CEUEHUN Pa3HBIMHU IIBETAMU

14

Merton claeaoB oA IMOCTPOCHUMA CEe4YCHUI

15

16

Meron cnemoB IS TOCTPOCHUS CEUYEHHUM.
CaoiicTBa niepece4eHni NPsIMbIX U MIOCKOCTEN
Merton cnegoB AJIsI MOCTPOCHHS CEYEHUU.
CBoiicTBa nepeceuyeHuid MPsIMbIX U MIIOCKOCTEHN

17

[Toctpoenue ceueHuit B mupammuie, Kyde 1o
Tpé€M TOukaMm Ha pEOpax. Co3gaHne BHIHOCHBIX
YEPTEKEN U 3alUCh [IATOB IOCTPOEHHUS

18

[Toctpoenue ceueHuwit B mupammie, Kyoe 1o
Tpé€M TOukaMm Ha pébpax. Co3gaHue BHIHOCHBIX
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LIGpTC)KCﬁ 1 3aIIMCh IaroB IMOCTPOCHUA

19

[TocTpoenue cedeHmit B mupamuje, Kyoe Io
TpéM Toukam Ha pé€Opax. Co3aHne BEIHOCHBIX
YyepTeKel U 3aMuch [1aroB MOCTPOSHUS

20

[TocTpoenue cedeHmit B mupamuje, Kyoe Io
TpéM Toukam Ha pé€Opax. Co3aHne BEIHOCHBIX
YyepTeKel U 3alucCh MIaroB MOCTPOSHUS

21

[ToBTropenne mianumerpun: Teopema o0
IIPONOPLMOHANIBHBIX  oTpe3kax.  [lomobue
TPEYrOJIbHUKOB

22

23

24

[ToBTOpEeHUE TJIAaHUMETPHH Teopema
Menenas. PacueTsl B ceUeHUSIX Ha BBEIHOCHBIX
yeprexax. McTopus pa3BUTHS TUIAHUMETPUH U
CTEpPEOMETPUU

KonTponbhas pabora " AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOe  pacnosiokeHue — INpsAMBIX B
npoctpaHcTBe.  CKpelmMBarOUIUeCs: IpsIMBIE.
[Ipu3naku CKpELIUBAIOIIUXCA NIPSMBIX.
[TapamienpHble IPsIMbIE B TPOCTPAHCTBE

25

26

27

Teopema o cyliecTBOBaHUN U €AUHCTBEHHOCTH
NpsIMOM  MMApajuIeIbHOM  JTaHHOM  NPSMOMH,
IIPOXOJALIEH Yepe3 TOUKYy NMPOCTPaHCTBA U HE
Jexkalmen Ha JaHHOM mpsamoi. Jlemma o
[IepeCceYCHU napajuIeIbHbIX MPSIMBIX
IIJIOCKOCTBIO

[TapamnensHOoCTh Tpex mnpsMbIX. Teopema o
TpEX MapajuleNbHBIX NpsAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe mnpoekTupoBanue. (OCHOBHbBIE

CBOMCTBA MapaJlJIEIbBHOTO IPOEKTUPOBAHHUS.
N300paxenue pa3HbIX GUryp B mapauienbHON
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IIPOCKI KU

LenTpanbHas MPOEKIIUSI. Yron c
28 COHAIIPaBJIICHHBIMM CTOPOHAaMHU. YTOJ MEXAY
IPSIMBIMU
3amaun Ha [JOKa3aTeabCTBO M MCCIIEOBaHUE,
29 CBSI3aHHBIC C PACIOJIOKEHUEM TIPSAMBIX B
IIPOCTPAHCTBE
[loHATHsA:  mapauleNbHOCTH  NPSAMOH U
IUIOCKOCTH B mpocTtpaHcTBe.  [IpusHak
30 [apajyieIbHOCTH  MPSAMOM M IUIOCKOCTH.
CpoiicTBa  mapajuleIbHOCTH  NPSAMON U
IJIOCKOCTH
I'eomerpuueckue 3ajauyd Ha BBIYMCICHHE HU
31 JI0Ka3aTeNbCTBO, CBSI3aHHbIE o
[apajyIeIbHOCTBIO MPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE
[TocTpoeHue cedeHus, NPOXOIAIIETO yepes
30 TTAaHHYIO MPSIMYIO Ha yepTexe U
MapajuleIbHOrO  Apyrod mpsmoil.  Pacuér
OTHOILIEHUH
[lapannenpHass NOpoeKUus, NPUMEHEHHE JJIs
33 IIOCTPOEHHUS CeueHUN KyOa u
napajuieJenumnesa. CaoiicTBa
napajuleJIenuNea U IpU3Mbl
34 [TapannenbHble IUIOCKOCTH. [Ipusnakn
MapajuIeIbHOCTH JBYX IJIOCKOCTEH
Teopema 0 MapajuIeIbHOCTH u
35 €IMHCTBEHHOCTH  IUIOCKOCTH, HpOXO,Z[SIH.IeI:/I
yepe3 TOYKY, HE MpUHAIJIEKAIIYI0 JaHHOU
IJIOCKOCTH M CIIEICTBUS U3 HEE
36 CpolicTBa napajuIeIbHBIX IUIOCKOCTEH: O

MapaJUIETbHOCTH NPSIMBIX [EPECEeYEHUsl IpHU
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37

38

IIEPECEYCHUH JBYX NMapaJlICIIbHBIX IIOCKOCTEH
TpeThen

CBoiicTBa mapaieNbHBIX TUIOCKOCTEH: 00
OTpe3Kax napauIesIbHbIX HPSIMBIX,
3aKITIOYEHHBIX MCKOY napaJljICJIbHbBIMHA
IUIOCKOCTSIMH; O IIEPECeUeHUH MPsIMOI ¢ IBYMs
napajijiCJIbHbIMHA IIJIOCKOCTSAMUA

[ToBTopenne:  teopema  [ludaropa  Ha
TUIOCKOCTH

39

40

IToBTOpeHue: TPUTOHOMETPHUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

CsaoiicTBa KyOa u IIPSAIMOYTOJIBHOTO
napajiesenumnena

41

Boluucinenne MH  OTpPE3KOB B KyOe U
[IPSAMOYT0JIbHOM TIapajuleIeuIIe e

42

[lepneHIUKYISAPHOCTh NPSIMONM M IUIOCKOCTH.
[Ipu3Hak nNEpPHEHAMKYIAPHOCTH NPSIMOA U
IIJIOCKOCTH

43

IlepnieHIUKYIAPHOCTE MPSAMOM MU IIIOCKOCTH.
[Ipyu3Hak nNEpPHEeHAMKYIAPHOCTH TNPSIMOA U
IIJIOCKOCTH

44

45

TeopeMa 0 CyleCTBOBaHUH U €UHCTBEHHOCTH
MIPSIMOH, MIPOXOASIIEH yepes TOYKY
IIPOCTPAHCTBA W  MEPHEHIUKYISIPHOU K
IIJI0CKOCTH

[InockocTn M NEepNEeHAUKYIAPHBIE UM NIPSIMbIE
B MHOI'OTpaHHUKAaxX

46

[InockocTH M NMEepNEeHAUKYJIAPHBIE UM NIPSIMbIE
B MHOI'OTpaHHUKaxX

47
48

Ilepnennukynsap u HakioHHasd. IloctpoeHue
MEPIEeHIUKYIIApa U3 TOYKU Ha MPSAMYIO

[lepnengukynssp u HakiaoHHas. Iloctpoenue
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MEPIEeHIUKYIIApa U3 TOYKU Ha MPAMYIO

Teopema o Tpéx neprneHaukynapax (mpsmas u

49 1
oOparHas)

50 Teopema o Tpé€x neprneHaukyigpax (mpsmas u 1
oOpaTHas)
51 YToa MeXay CKpeUMBarOIIMMUCS TTPSIMbIMHU 1
59 [Tonck  mepneHAMKYISIPHBIX IpAMBIX  © 1
IIOMOUIBIO NEPIIEHIUKYIISPHBIX INIOCKOCTEN
53 OpTOroHajibHOE MPOEKTUPOBAHUE 1
[Toctpoenne  ceyenwit  Ky0a,  TPU3MBIL,

54 MPaBUJIbHON MHPAMUIBI c IIOMOIIBIO 1
OpPTOTOHAJILHOM MPOEKITNH
[Toctpoenne  ceyenwit  Ky0a,  TPU3MBIL,

55 MPaBUIbHON MHPAMUIBI c IIOMOIIBIO 1
OpPTOTOHAILHOM MPOEKITNH
CumMeTpusi B TPOCTPAHCTBE OTHOCHUTEIHHO

56 miockocty.  Ilmockoctm  cummerpuii B 1
MHOT'OTPaHHUKAX

57 IIpy3Hak NEPNEHIUKYIIPHOCTH TPAMOH H 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHI

58 HpaBI/IJILHL:Ie MHOTI'OTPaHHHUKH. Pacuér 1
paccTosHUM OT TOYKU JI0 IIIIOCKOCTH

59 [IpaBunpHbIE MHOTOI'PAHHUKHU. Pacuér 1
pPaccTOSHUM OT TOUKH JI0 IIIOCKOCTH
CrniocoOsl OITYyCTHUTH NIEPIECHIUKYJISAPBI:

60 CUMMETpHS, CABUI TOYKHM [0 NapaieIbHOU 1
IpsIMOI

61 CaBur o Hena;v)annenLHoﬁ MIPSAMOW, 1
M3MEHEHHE PACCTOSIHUM

62 KonTponbHas paboTta "B3aumHoe 1

PAaCIIOJIOKCHHUE TIPAMBIX U IUIOCKOCTEH B
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npoctpaHcTae"

63

[loBTOpEeHHe: yrom Mexay NpSIMbIMH Ha
IIJIOCKOCTH, TPUTOHOMETPHUS B MPOU3BOJIBEHOM
TpeyrojbHUKE, TEOpeMa KOCHHYCOB

64

65

[ToBTOpEHME: Yroy MEX1y CKPEIMBAOIIMMUCS
MPSIMBIMU B IIPOCTPAHCTBE

I'eomeTprueckue MeToAbl BBIYMCIEHUS YIUa
MEXy NPSMBIMU B MHOT'OTPaHHUKAX

66

67

68

JByrpansubii  yron. CBONCTBO  JIMHEMHBIX
yIJI0B ABYTPAaHHOI'O yria

Ilepnennukynspueie  miockoctu. CBolicTBa
B3alMHO NEPIEHIUKYIISPHBIX MIIOCKOCTEN

[Ipu3Hak nepneHIUKYISIPHOCTH IUIOCKOCTEH;
TeopeMa O I[psMOHM IEpeceuyeHus JBYX
IJIOCKOCTEM  NEPHEHAMKYISAPHBIX  TPEThEH
IIJIOCKOCTH

69

[IpsimoyronbHbIl  mapajienenunen;  Kyo;
n3MepeHus, CBOIiCTBa MPSIMOYTOJIBHOTO
napajuleJIenunena

70

71

72

TeopeMa O JuaroHalii MpAMOYT'OJIbHOTO
mapajjiejacnuicaa U CI€ACTBUC U3 Hee

CrepeomeTprueckue W TNPUKIAJHBIE 3a/auH,
CBSI3aHHBIE CO B3aMMHBIM PACIOJIOKEHUEM
MPSAMBIX U INTIOCKOCTH

HOBTOpeHI/ICI CKpCHIUBAKOIIHECS MpsAMBIC,
nmapajiyiCJIbHBIC IIJIOCKOCTH B CTaHJAPTHBIX
MHOT'OrpaHHUKax

73

74

Hapa napaJjisiCJIbHBIX ILIOCKOCTEH Ha
CKpCHIMBAIOIINXCA MpAMBIX, pacCcTodaHue
MCXKAY  CKPCHIMBAOIIUMMUCIA IpsAMBIMHA B
IMPOCTBIX CUTYAUAX

Paccrosmaue oT TOYKHU J0 IIJIOCKOCTH,
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pacCTosAHUEC OT pr[MOﬁ J0 IINIOCKOCTH

Brruucnenue paccTosiHui MEXY

75 CKPCIIMBAIOIMIMMHUCS NPSIMBIMA € TOMOILBIO 1
HEePIEHAUKYJIIPHOH IIIOCKOCTH
TpéxrpanHslii  yroj, HEpaBeHCTBa  JUIs

76 TpexrpaHHbix yrioB. Teopema Iludaropa, 1
TEOpeMbl ~ KOCHMHYCOB M  CHHYCOB  JUId
TPEXTPAHHOTIO yria

77 DneMeHTbI cepudeckoi FEOMETPUH: 1
reojie3nyecKre JUHUU Ha 3emiie

78 KonTponbnas pabota "Yrisl u paccrosiHus" 1

79 CI/ICTeMaTI/ISaIiI/Iﬂ 3HaHUU "MHOrOrpaHHUK U 1
€ro 3J1eMEHTbI

80 IImpamupga. Bunpst nupamupa. [IpaBunbHas 1
nupaMua

81 IIpusma. Ilpsimas W HaKJIOHHAsg MPU3MBL 1
[IpaBuibHas npu3Ma

82 IIpsMoli mapayenenunen, IpPAMOYTOJIbHBIN 1
napajuienenunesa, Kyo

83 Brinyxkiible MHOTOrpanHuku. Teopema Ditniepa 1
Beinyxkiibie MHOrorpaHHuku. Teopema Diinepa.

84 [IpaBunpHbIE " IIOJTYIIPaBUJIbHBIE 1
MHOTOTPaHHUKH

85 KonTtposnbHas pabora "MHororpaHHUKH" 1

86 [lonatne BekTOpa Ha IUIOCKOCTH M B 1
MIPOCTPAHCTBE

87 CymMMa BEKTOpPOB 1

88 PazHocTh BekTOPOB 1

89 [TpaBwiio mapamienenuea 1

90 YMHOK€EHNE BEKTOpa Ha YUCIIO0 1

91 Paznoxenue BekTopa 1o 0asucy  Tpéx 1
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BCKTOPOB, HE JIC)KAIIIUX B OI[HOﬁ IIJIOCKOCTH

92 CkansipHO€ MTPOM3BEICHUE 1
93 Beruuciienne yrima  MeXIy —BEKTOpaMH 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpAMHU 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1
98 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
99 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
100 Hroroast koHTpoIbHAs paboTa 1
101 Hroroast koHTposIbHAs paboTa 1
102 O0001IeHNEe U CHCTeMAaTH3alNs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJTIACC

KoaunuecTBO 4acoB

Ne i/l Tema YpoKa Beero KOHTpOJ’IbHLIe HpaKanecxne ,I[aTa H3YyYEeHMUsI
padoTbl padoTbI

1 [ToBTOpenue tembl "KoopauHatel BeKTOpa Ha 1
IJIOCKOCTH U B POCTpaHCTBE"

2 IToBTOpenue Temsl "CralisipHOE TPOU3BEACHUE 1
BEKTOPOB"

3 [ToBTOpenue temsl "Brruncienue yria MExy 1
BEKTOpaMH B IPOCTpaHCTBE"

4 [loBropenne Ttembl "YpaBHEHHE TPAMOH, 1
IPOXOJsIIel yepes JBe TOUKu"

5 VYpaBHEHHE TJIOCKOCTH, HOpMajb, YpPaBHEHUE 1
IJIOCKOCTH B OTPE3Kax

6 VYpaBHEHHE IUIOCKOCTH, HOpMaJlb, YpaBHEHUE 1
MJIOCKOCTH B OTpE3Kax

7 BekTopHoe nmpounsseneHne 1

8 JInnelinble HEpPaBEHCTBA, JIMHENHOE 1
MpOrpaMMHUpPOBaHUE

9 JInnelinbie HEPaBEHCTBA, JIMHEWHOE 1
IpOrpaMMHUpPOBaHUE

10 AHaMTUYECKHE METOAbI pacuéra yria Mexay 1
MPSIMBIMU B MHOTOT'PaHHUKAX

11 AHaMTHYECKHE METOAbI pacuéra yria Mexay 1
MJIOCKOCTSIMU B MHOTOTPaHHHKAX

12 dopmysa pacCTOSHUS OT TOYKH JI0 MJIOCKOCTH 1
B KOOpJAMHATAX

13 Haxoxnenne paccTosHMM OT TOYKH [0 1
IUIOCKOCTH B KyOe

14 Haxoxnenue paccTOSSHMMI OT TOYKH 10 1
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IIJIOCKOCTHU B HpaBHHBHOﬁ nmupamMuac

15 KOHTpOJILH"aH pabora "AHanuTuyeckas
TEOMETPHSI

16 CeueHUss MHOTOTPAaHHUKOB:  CTaHJIAPTHbHIC
MHOTOTPaHHUKHU

17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHusi MHOTOTPAaHHUKOB:  CTaHJAApPTHbHIC

18 IUIOCKOCTH,  TEpeceueHusi  MpsAMBIX U
MIJIOCKOCTEM

19 [TapamnenbHble  mpsMble ©W  IUIOCKOCTH:
napasuieJIbHbIe CEUCHUS

20 HapannenvaHe MpsIMbIE U TUIOCKOCTH: PAacyET
OTHOIICHUN

21 [TapanmnensHble TPSMBIE W TJIOCKOCTH: YIJIBI
MEXy CKPELIUBAIOIIUMUCS TPSIMBIMU
[lepieHquKynApHbIE MPsIMbIE U TJIOCKOCTH:

99 CTAHNAPTHBIC  Mapbl  MEPICHIMKYIAPHBIX
IUIOCKOCTE U TIPSAMBIX, CUMMETpHUHU
MHOTOTPaHHUKOB

23 [TepnieHIUKYISIpHBIC TPSMBIE H TUIOCKOCTH:
TeopeMa O TPeX MepIeHANKYIIpax

24 [TepnieHIUKYISIpHBIC TPSMBIE H TUIOCKOCTH:
BBIUMCJICHHSI ITTHH B MHOTOI'paHHUKAX
[ToBTOpEeHME: TUIOMIAIM MHOTOYTOJIBLHUKOB,

25 dbopMybl I TUIOMIANEH, COOOpasKeHUsI
noxoous
[ToBTOpEHUE: TIIOMIAAM MHOTOYTOJIBLHUKOB,

26 bopMysBl  JUIST  IUIOMAACH, COOOpaKEHHS
mog00ust

97 [ToBTOpEHUE: TUIIOMIAAM MHOTOYTOJIBLHUKOB,

dbopMyel I TUIOMIAAEH, COOOpaKeHUsI
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monoous

ITmomraan CeueHuN MHOTOI'PAHHUKOB:

28 IUIOINAAM TIOBEPXHOCTEH, pa3pe3aHus Ha
YacCTH, COOOPaKEHUS 1O 100MsI
IImomaan CeuyeHuN MHOTOI'PAHHUKOB:

29 IUIONIAIM  TIOBEPXHOCTEH, pa3pe3aHusi Ha
YacTH, COOOPaKECHUS 1101001

30 KonTponbHas pabora 'qIOBTOpCH?eZ
MHOTOTPaHHHKH, CCYCHHS] MHOTOT'PaHHUKOB

31 O6bém  Tema. OObeM  NIPSAMOYTOJILHOTO
napasuieNienumnena

30 3amaun 00 ynBoeHMHM Kyba, O KBajaparype
Ky0a; 0 TPUCEKIIUHU yIIia

33 CrepeoMeTpuueckue 3aqadd, CBSI3aHHBIE C
00BEMOM MIPSAMOYTOIBHOTO TIapaJUICIICTUIIC/Ia
[Ipuknamabie 3aJ1auH, CBSI3aHHBIC c

34 BBIUKCJICHHEM  00bEMa  IPSIMOYTOJIBHOTO
napasuresieumne/a

35 O0BEM psIMON TIPU3MEI

36 CrepeoMeTpHuecKre 3aJadd, CBS3aHHBIC C
BBIUHCIICHHEM 00bEMOB PSIMOM TIPU3MBI

37 ]IpHKH?HHHE 3a/1a4M, CBSI3aHHbIE C O0BEMOM
PSIMON TTPU3MBI
Borunicnenne 00BEMOB Tel C  MOMOIUIBIO

38 oTpeeIEHHOTO WHTETpaIa. O0BéM
HAKJIOHHOM MPU3MBI

39 Boruncnenue 00BEMOB Tel C  MOMOIUIBIO
onpenenéHHoro uaTerpaiga. OobEM mupaMu bl

40 Q®opmyna o0béma mnupamuasl. OTHOIIEHHE
00BEMOB MUpaMU ¢ OOLTUM YTIIOM

41 @opmyna o0béma nupamuabl. OTHOIIEHHE
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00bEMOB IMUPAMHU/T C OOLITUM yTIIOM

CTCpeOMeTpI/I‘ICCKI/IC 3aga4d, CBSA3aHHBIC C

42 e .
00bEMaMK HAKJIOHHOW MTPU3MBbI

43 CrepeoMeTpuueckue 3aJauyd, CBSI3aHHBIE C
0o0BEMamMu mUpaMuIbl

44 [Tpuknagueie 3agaun o teme "OOBEMBI Ten",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPHU3MBI

45 [Ipuknannsie 3agaun o teme "OObEMBI TEN",
CBsI3aHHBIE C 00BEMOM MUPAMUJIBI

46 [Ipumenenune 00BEMOB. Beruucnenue
PacCTOSIHUSA A0 MIIOCKOCTH

47 KoHTtponbHas pabota "O0béM
MHOTOrpaHHHKa"

48 Hunuaapuyeckasl MoBEpXHOCTh, 00pa3yrolne
HUJIUHAPUYECKON TOBEPXHOCTH

WIAHID. SIMOM  KPYTOBOM  IIVMJIMHIP.

49 11
[Imomaae MOBEpXHOCTH HUAIMHAPA

50 Konnueckass  moBepxHOCTb,  oOpasymolue
KOHM4ecKol nosepxHoctu. Konyc

51 CeueHne KOHyca IUIOCKOCTBIO, MApaJlIEIbHON
IJIOCKOCTH OCHOBAaHMSI

52 VYceuénnslit konyc. M300paxkeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53 [Tmomane OOKOBOW TMOBEPXHOCTH U TOJTHOU
MIOBEPXHOCTH KOHYCa

54 [Mnomans OOKOBOM TMOBEPXHOCTH W TOJTHOM
MOBEPXHOCTU KOHYCa
CrepeomeTpuyeckme 3aa4u Ha

55 JI0Ka3aTeNNbCTBO U BBIUMCIIEHHE, IOCTPOCHUEM
CEYeHUH WIMHAPA, KOHyCca

56 CrepeoMeTpHuecKre 3aJ1auH Ha

31



JI0KA3aTeJIbCTBO U BBIYUCICHHUE, TOCTPOCHUEM
CEYEHU LIUIMHApPA, KOHyCca

57 [Ipuknamnaeie 3aJ1a4H, CBSI3aHHBIE C
WIHHIPOM

58 [Tpuxnanueie 3aJauu, CBSI3aHHBIE c
[UTHHIPOM

59 Cdepa u map
[lepeceuenue cdeprl U mapa ¢ MIOCKOCTHIO.

60 Kacanune mapa u chepsl miockoctero. Bua u
n300paxKeHue mapa
[lepeceuenne cdepbl U 1apa C IIOCKOCTHIO.

61 Kacanne mrapa u cdepbl miockocteio. Bun u
n300paxkeHue mapa

62 YpaBI-ieHHe coepsl. Ilnomans chepbr u eé
qacten

63 Cummetpust cephl 1 mapa
CrepeomeTrpuueckue 3a1auun Ha

64 JI0KA3aTEeNbCTBO M BBIUMCIICHHE, CBSI3aHHBIE CO
chepoil U MApoM, MOCTPOCHUEM UX CEUCHUH
MJIOCKOCTBIO
CrepeomeTrpuueckue 3aaun Ha

65 JIOKA3aTeIbCTBO M BBIUYMCIICHHE, CBSI3aHHBIC CO
chepoit U mapoM, MOCTPOCHUEM UX CEUeHUU
TUTOCKOCTBIO

66 [Tpuknanueie 3a7auu, cBsI3aHHBIE cO cepoil u
1apom
[ToBTOpEHHME: OKPY)KHOCTh Ha TUIOCKOCTH,

67 BBIUMCJICHUSI B OKPYKHOCTH, CTaHIapTHbHIE
mogoous

68 Paznmunble KOMOWHAIIMU TeN BpalleHUS H

MHOT'OI'PpaHHUKOB
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69

70

3agaun mno Teme "Tela W TOBEPXHOCTH
BpaiueHus"
3amaun no Teme '"Tenma M IOBEPXHOCTH
BpaieHus"

71

72

Kontponbnast pabora "Tema u MOBEpXHOCTH
BpaiueHus"

O0bém mwmHapa. Teopema 00 00BEME
MPSIMOTO LIUJIMHJIpA

73

74

75

Bbrunciienue  00bEMOB  TeNl € MOMOIIBIO
onpenenéHHoro uuterpaiga. OobpéM KoHyca

[Tnomamu OOKOBOW M TOJHONH TOBEPXHOCTH
KOHyca

CrepeomeTpuueckue 3ajadyd, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMOB IMIIMHpPA, KOHYCa

76

77

78

[Ipuknagaeie 3amaun mo teme "OOBEMBI U
TJIOIA U TTOBEPXHOCTEH Tet"

OO0béM mapa u mapoBoro cekropa. Teopema
00 o0béme mapa. Ilmomaas  cdepsl
Crepeomerpuyeckie 3a7add, CBSI3aHHBIE C
BBIUUCIIEHMEM OO0BEMOB IIapa, IIAPOBOIO
CerMEHTa U MAapOBOT0 CEKTOPa

[Ipuknanneie 3agaun no teme "OObEMBI TEN",
CBsI3aHHBIE C OOBEMOM IIapa M IJIOLIA]IBIO
cheppl. COOTHOIIEHUST MEXKIY IUIOMIAASIMHU
NOBEpXHOCTEH U 00BEMaMU MOAOOHBIX Tel

79

[TogoGHbIe Tena B mpocTpaHcTBe. M3MeHeHne
o0béMa mpu mogobun. CrepeoMeTpuyeckue
3aa4u, CBA3aHHBIC C BBIYMCIICHUEM O6’I)éMOB
TeN U TUIOoNIa/iel TOBEPXHOCTEM

80
81

Konrtponbnas pabota "[Tnomagu
MOBEPXHOCTU U 00BbEMBI KPYTJIbIX Ten"

JBuxenust mpoctpaHcTBa.  OToOpakeHHUs.
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82

83

HBwkenus u paBeHcTBO (uryp. OOmue
CBOMCTBA IBMKCHUU

Buapl nBwxkeHuWii: napajuieNabHbIA IIEPEHOC,
LEHTpaIbHas CUMMETpUS, 3epKajbHas
CUMMETpHSs1, TOBOPOT BOKPYT MPSAMOit
[Ipeo6pazoBanust momodbus. [Ipsmas u cdepa
Oitnepa

84

85

['eomeTpuyeckue 3amauv Ha MpPUMEHEHUE
JIBIDKCHUS

KonTposbHas pabora "BekTopsl B
npocTpaHcTBe"

86

Oo6o6mraromee moBropeHne 11 moHATHE U
MeTo0B Kypca reomerpun 10-11 kiaccos,
cucremaruzauust 3HaHuii: "IlapannenbHOCTH
MPSAMBIX U IJIOCKOCTEH B IPOCTpaHCTBE"

87

88

O6oOmatomee mnoBTOpeHre 11 TmoOHATHH U
MeToJI0B Kypca reomerpun 10-11 kmnaccos,
cuctemarusanus  3HaHuWil:  "BekTopel B
npocTpaHcTae"”

O6oOmatomee mnoBTOpeHne 11 moHATHH U
MeTO0B Kypca reomerpun 10-11 kmnaccos,
cucremaruszanus  3HaHui:  "BekTopel B
npocTpaHcTae”

89

90

O6o6maromee moBropeHue 11 moHATHH U
MeToJI0B Kypca reomerpun 10-11 kmnaccos,
CHUCTeMaTU3aLUs 3HAHUM: "O6beM
MHOTOrpaHHHUKa"

O6oOmatomee moBTOpeHne 11 moOHATHN U
MeTO0B Kypca reomerpun 10-11 knaccos,
cHUCTeMaTU3aLUsL 3HAHMI: "O6bem
MHOTOTrpaHHHKaA"

91

O6oOmatomee mnoBTOpeHHe 11 moHATHH U
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MeToJI0B Kypca reomerpun 10-11 knaccos,
cHUCTeMaTU3alHus 3HAHUM: "[nomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

92

93
94

95

O6oOmatomee mnoBTOpeHre 11 TOHATHH U
MeTOJI0B Kypca reomerpun 10-11 kmnaccos,
CHUCTEMAaTU3aIU 3HAHWUU: "ITnomanu
MOBEPXHOCTH M 00BEMBI KPYTJIbIX T
Wroroas KOHTpOJIbHAS paboTa

Wrorosas koHTpoJibHas paboTa

[ToBTOpeHUe, 0000IICHNE M CHCTEMAaTH3aIUs
3HAHUU

96

97

98

99

100

101

Hcropus pa3BuUTHs CTEpPEOMETPUM KAaK HAyKH
U €€ poiabp B Pa3sBUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAyKH
U €€ poiab B Pa3sBUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAyKH
U €€ poiabp B Pa3sBUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEpPEOMETPUM KaK HAyKH
U €€ poiub B Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEpPEOMETPUM KaK HayKH
U €€ poiab B Pa3sBUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BuTHs CTEPEOMETPUM KaK HAyKU
n e€ polib B Pa3BUTHH COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

102

Hcropust pa3BuTus CTEPEOMETPUM KaK HAyKH
n e€ poilb B Pa3BUTHH COBPEMEHHBIX
VHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI
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‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJAUYECKOE OBECIEYEHUE OEPA30BATEJILHOI' O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

1. Aranacsu JI.C, byry3zoB B.®., Kagomner Cb., ITlozusax 2.I'., KOauna W.U.
I'eomerpusa. 10—11 xmaccel: YueOHUK A 001ieoOpa3oBaTebHBIX YUPEKICHUH. M:
[Ipocsemenue, 2023.

2. 3uB B.I'Y Meiinep B.M., baxanckuii B.®. 3amaun mo reomerpum mus 7—11
kiaccoB. M.: [IpocBenienue, 2019.

METOIUYECKHUE MATEPUAJIbBI I YYUTEJIA

1. Caakacsu C.M., Byty3oB B.®. N3yuenue reomerpun. Kuura qist yuurens M.
npocsemieHue 2016r.

2. 3uB b.I'., Meiinep B.M. Jlunaktuueckue maTepuainsl mo reomerpum mms 10-11
kiaccoB. M.: [Ipoceenienue, 2020.

3. Aranacsn JI.C, byry3oB B.®., I'mazkoB lO.A., HekpacoB B.b., lOmumna W.U.
Nzyuenne reomerpun B 10—11 kmaccax: Meroa. pekomeHa. k yueOHuky. Kaura mis
yuurend. M.: [Ipocsemenne, 2015.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChHI CETH
HUHTEPHET

1. Poccuiickas anektponHas mkoda https://resh.edu.ru/

2. Meroauka mpernoiaBaHus MaTEeMAaTUKU — [AJIEKTPOHHBIA pecypc], — PEKUM JIOCTyMa:
http://methmath.chat.ru.

3. IlyreBogutens «B mMupe Hayku» Ajs IIKOJBHUKOB [3JEKTPOHHBIN pecypc|, — peKuM
noctyna: http://www.uic.ssu.samara.ru

4. DneKTpoHHAas XpeCTOMAaTUs M0 METOJUKE MPENOo aBaHus MAaTEMATUKH [IJEKTPOHHBIN
pecypc], — pexxum pocrymna: http://fmi.asf.ru.

5. DOmnektpoHHas  OubinoTeka  y4eOHMKOB M METOIMYECKHMX  MaTepHalioB
http://window.edu.ru/

6. Marepuansl 1o marematuke B EamHON Koyuekiuu 1uU(poBBIX 00pa30BaTEIbHBIX
pecypcos http://www.math.ru

7. Marematuka. lllxoma. byaymee. Cait yuutens marematukun A.B. IlleBkuna
http://school.msu.ru

8. bubnuoreka I{OK https://m.edsoo.ru/7f415fdc

9. Caiit misg noaroroku k EI'D Pemry EI'D: https://ege.sdamgia.ru/

10. Caiit Auabsl Mankosoii http://ege-study.ru

11. Buzmeokypc ¢ Teopumeir u mnpaktukor https://4ege.ru/video-matematika/50912-
videouroki-po-matematike.html
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CucreMa oOlleHHBAHHS HA YPOKAX MaTeMAaTUKHU B yciaoBusix ®I'OC
HopMbl o11eHKH 0TBETOB 10 MaTeMaTHKe

«Hopmbl OIIEHKH...» TpU3BaHbl 00ECTIEUNTh OJIMHAKOBBIC TPEOOBAHUS K 3HAHUSM,
YMEHHUSM U HaBBIKaAM YyUalllUXCsl IO MaTeMaTUKe. YUYUTEIb OLICHUBACT 3HAHUS U YMEHUS
y4Yaluxcsl ¢ y4eTOM UX UHIUBUYAIbHBIX 0COOEHHOCTEM.

1. Copnepxanue u o00beM MaTepuana, MOAJEKAIIET0 TMPOBEPKE, OMNpeaeseTcs
nporpamMmmoii. Ilpu mpoBepke YCBOEGHHMs Marepuaia HYXHO BBISBIATH IOJHOTY,
MPOYHOCTh YCBOCHHMSI yYAIIUMHUCS TEOPUU U yMEHHUS MPUMEHSTh €€ Ha MpaKTHKE B
3HAKOMBIX U HE3HAKOMBIX CUTYaIIHsIX.
2.  OcHOBHBIMH (pOpMaMU MPOBEPKU 3HAHUM U YMEHUHN yUallIUXCs IO MaTeMaTUKe
ABJISIIOTCS THChbMEHHAss KOHTPOJIbHAas pabota u ycTHBIM ompoc. Ilpu orenke
MMCbMEHHBIX U YCTHBIX OTBETOB YUYUTENb B MEPBYIO OYEpPE/lb YUYUTHIBACT MOKA3aHHbBIC
ydaliuMHucsl 3HaHUsA W yMmeHus. OlleHKa 3aBHCUT TakKe OT HallMyusl U XapakTepa
MOTPELIHOCTEH, TOMYIIEHHBIX YYalllUMUCH.
3. Cpeau morpenrtHocTel BhIICISAIOTCS OMMUOKHA U HeIo4YeThl. [lorpenrHocTs cunTaeTcs
OImMOKOM, €ClIM OHA CBUACTEIHCTBYET O TOM, YTO YYCHHUK HE OBJAJE] OCHOBHBIMU
3HaHUSIMHA, YMEHUSAMH, YKa3aHHbIMA B mporpamme. K Hemoueram OTHOCATCS
MOTPEUTHOCTH, CBUIETEIBCTBYIOIIUE O HEJOCTATOYHO TIOJIHOM WM HEJOCTATOYHO
IPOYHOM YCBOCHMHM OCHOBHBIX 3HaHUM M yMEHMH WU 00 OTCYTCTBHM 3HAHHM, He
CUMTAIOLMXCS B MPOrpaMMe OCHOBHBbIMH. HemouetaMu Takke CUMTArOTCS: MOIPEIIHOCTH,
KOTOpbIE HE MPUBEIM K HMCKAXKEHUIO CMBICIA IMOJYYEHHOIO YYEHHUKOM 3aJlaHUsl WJIU
croco0a ero BBIMOJTHEHUS, HEAKKypaTHas 3aluch; HEOPE)KHOE BBINMOJIHEHUE YepTexKa.
['panuiia Mexay OmMOKaMHU U HEIOYETAMU SIBIIETCS B HEKOTOPOM CTEMEHU YCIOBHOM.
[Ipu omgHMX 0OCTOATENBCTBAX JIOMYIIEHHAS YYAlIUMHUCS TOTPEIIHOCTh MOKET
paccMaTpuBaThCsA yudMTENIEeM Kak OIIuMOKa, B Jpyroe BpeMs U TMpU JAPYTHX
00CTOSITENbCTBAX — KaK HEJIOYET.
4, 3agaHusi IS YCTHOTO MW THCBMEHHOTO OIpoca y4aluXcs COCTOSIT U3
TEOPETUYECKUX BOMPOCOB M 3anad. OTBET Ha TEOPETUYECKUW BOMPOC CUYUTAETCS
0e3ympeuHbIM, €CIIM 10 CBOEMY COJEPXKAHUIO TMOJTHOCTHIO COOTBETCTBYET BOMPOCY,
COJIEP)KUT BCce HEOOXOAMMBIE TeopeThueckue (akThl U OOOCHOBAHHBIE BBIBOJBI, a €T0
U3JI0KEHWE M TUChbMEHHas 3aluch MaTEMaTUYeCKH TPAMOTHBI M OTJIHWYAIOTCS
MOCJIEIOBATEIbHOCTBI0 M aKKYypaTHOCTHIO. PerieHne 3amaun cumtaeTcsi 0e3ympeyHbIM,
€CNM TPaBUJIBHO BBIOpAaH CMOCOO pelIeHUs, camMO pEIICHUE COMPOBOXKIACTCS
HEOOXOJUMBIMU  OOBSICHCHUSIMH, BEPHO BBIMOJTHEHBI HYXXHBIC BBIYHCICHUS U
npeoOpa3oBaHmsl, TOJYyYEH BEPHBIM OTBET, IMOCIEIOBATEIIBHO W aKKypaTHO 3alliCaHO
perieHue.
5. OrneHka OTBETa y4allerocss MpH YCTHOM U MHUCHbMEHHOM OMpPOCe MPOBOAMUTCS IO
NATHOAITBHOW CHUCTEME, T. €. 32 OTBET BBICTABIIACTCA OJHA U3 OTMETOK: | (Ti0xo), 2
(HEYIOBIETBOPUTENHHO), 3 (YIOBICTBOPHUTENIBHO), 4 (X0poIo), 5 (OTIMYHO). YUHUTENb
MOXET IOBBICUTh OTMETKY 3a OPUIMHAJIbHBIM OTBET HAa BOIPOC WM OPUTHMHAJIBHOE
pelieHue 3ajadu, KOTOpble CBUIETEILCTBYIOT O BBICOKOM MAaTEMaTHUYE€CKOM pa3BUTUU
yUaIerocs; 3a pemeHue 0oyiee CI0KHON 3ajadl WM OTBET Ha 0OJiee CIOXKHBIN BOIPOC,
MPEJIOKEHHBIE yJaIIEMYCsl JOTIOJHUTEIBHO MIOCIIE BBINOJHEHUS UM 3aJaHU.
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Oowaa knaccuguxkayua owudoK.

[Ipu omeHke 3HAHWN, YMEHHA W HABBIKOB OOYYAIOIIMXCS CIEIYET YYUTHIBATH BCE
omuOKu (TpyObie U HErpyObIe) U HETOUYETHI.
1. I'pyOBIMU cUMTAIOTCS OLITUOKU:

HC3HAHUC OIPCACIICHUA OCHOBHBIX HOHHTHﬁ, 3aKOHOB, IIpaBWJl, OCHOBHBIX

NOJIO)KEHUM TEOpHUH, He3HaHHe (QopMmys, OOUIENPUHATHIX CHMBOJOB OOO3HAUYECHMIA
BEJIMYUH, EJMHULl UX U3MEPEHMUS;

[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
2.

HE3HAHWE HAUMEHOBAHUH €IMHUI] H3MEPCHHUS,

HEYMCHHE BBIJICIIUTH B OTBETE TIIABHOC,

HEYMCHHE NTPUMEHSTH 3HAHUS, aJITOPUTMBI JIJISI PEIICHUS 3a,]1a4;
HEYMEHUE JIeJIaTh BBIBOJIBI U 0000IICHUS;

HEYMEHUE YUTATh U CTPOUTD I'paduKH;

HEYMEHUE I0JIb30BAThCS IEPBOUCTOYHUKAMH, YYCOHUKOM U CIIPAaBOYHUKAMU;
oTepst KOPHSI WJIK COXPAHCHHE IIOCTOPOHHETO KOPHS;
oTOpackiBaHue 0e3 00BICHEHHI OJTHOTO U3 HUX;

paBHO3HAYHBIC UM OITHOKHU;

BBIYUCIIUTEIIBHBIC OIMOKH, €CIT OHHU HE SBJISIOTCS OMUCKOI;
JIOTHYECKUE ONTHOKH.

K Herpy0ObIM ommbkam cieayeT OTHEeCTH:

HETOYHOCTh (POPMYITMPOBOK, ONpPEACICHUN, TOHATUH, TEOpUH, BBI3BAaHHAS
HETIOJIHOTOM O0XBaTa OCHOBHBIX MPHU3HAKOB OMPEACIISIEMOr0 MOHATHS WA 3aMEHOMN
OJHOTO - ABYX U3 3TUX MPHU3HAKOB BTOPOCTEICHHBIMH;

HETOYHOCTh rpaduka;

HEpPALMOHAIBHBIA METOJ PELICHUs 3aJa4d WM HEAOCTAaTOYHO NPOJYMAHHBIN
MJaH OTBeTa (HApyIIEHWE JOTHUKH, MOAMEHA OTJEIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTEIIEHHBIMU );

HEpaIMOHATBHBIE METO/IbI pa0OTHI CO CIIPABOYHOMN U IPYTOW JIUTEPATypOil;
HEYMEHHE PEIIaTh 3a/1a4H, BHIOIHITH 331aHKs B OOIIEM BHJIE.

3. Hegouetamu ABIAIOTCA:

e HepalMOHaJIbHbIE IPUEMBI BEIYMCIEHUHN U IPe0Opa30BAHNN;
e HeOpexKHOEe BHITIOJIHEHUE 3alHUCe, YepTexeil, cxeMm, rpaduKoB.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX padoT o0y4arommxcs no ajaredpe u
reoMeTpHH.

OTBeT OILICHUBACTCS OMMEMKOU «5», eCn:

paboTa BBIMOJIHEHA IMOJTHOCTHIO;

B JIOTHYECKUX PACCYXKICHUSIX U 00O0CHOBAHUH PEIICHUS HET MPOOETIOB M OIMINOOK;
B PCIICHUU HET MaTeMaTUYECKUX OMHMOOK (BO3MOXKHA OJIHA HETOYHOCTb, OTIHICKA,
KOTOpasi HE SBISETCS CICJICTBUEM HE3HAHUS WJIM HETOHUMAaHUS Yy4eOHOTO
Marepuaia).
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Ommemka «4» CTaBUTCS B CIEAYIOIINX CIIydasix:

e paboTa BBINOJIHEHA MOJHOCTHI0, HO 0OOCHOBAHUS I1ar0B PEIICHUs] HEIOCTATOUHBI
(ecmu ymeHHe 00OOCHOBBIBATh PACCYXKIACHHS HE SBISIIOCH CIIEIUAIbHBIM 00BEKTOM
MIPOBEPKH);

® JIONYIIEHBI OJIHA OIIMOKA MM €CTh JIBa — TPU HENOYETA B BBIKJIAJAKAX, PUCYHKAX,
yepTexkax win rpadukax (eciau 3TH BHUABI pabOT HE SBISUIUCH CIEHHAIbHBIM
00BEKTOM TIPOBEPKH ).

Ommemka «3» CTaBUTCS, €CIIN:

e JomymeHo OoJjiee OMHOW OmMOKM Wi 0Oojiee JBYX — TpeX HEIOUETOB B
BBIKJIAJIKAX, YEPTEKAX

e wim rpadukax, HO oOydaromuicsa o0namaeT o0s3aTENBHBIMH YMEHHUSMU 10
IIPOBEPSIEMOM TEME.

Ommemka «2» CTaBUTCS, €CIIN:

JOITYIHICHBI CYIICCTBCHHBIC OIHI/I6KI/I, IIOKa3aBIINEC, YTO 06y11a10n11/1171051 HC 06J1az[aeT
00s13aTeIbHBIMH YMCHHAMMU 110 JIAaHHOU T€M€ B IIOJIHOM MCpC.

VYuuTenp MOXKET MOBBICUTh OTMETKY 3a OpPUIMHAJIBHBI OTBET Ha BOIPOC WIIU
OpPUTMHAJIBHOE pEIICHUE 3aJayd, KOTOpPbIE CBHJETEIBCTBYIOT O  BBICOKOM
MaTeMaTH4YEeCKOM Pa3BUTUU OOYYaIOIIEToCs; 3a peuieHre 0oJiee CIOXKHOW 3a/1auul UITU
OTBET Ha 0oJiee CIOXKHBIA BONPOC, MPEIOKEHHBIE 00y4YaIOIIeMyCsl TOMOTHUTEIBHO
1OCJI€ BBIMOJIHEHHUS UM KaKUX-JTH0O0 IPYruX 3aaHUM.

OueHka yCTHBIX OTBETOB 00y4alOUIUXCS 10 ajredpe U reoMeTpUM.

OTBeT OLICHUBAETCS OMMEMKOU «5», €CIN YUEHUK:

® TIOJHO pacKpblI COJAEp)KaHWE Marepuaia B O0bEeMe, MPETyCMOTPEHHOM
pOrpaMMoOi U Y4eOHUKOM;

® W3JOKWJI MaTepual TI'PAMOTHBIM S3BIKOM, TOYHO HCIIOJIb3Ys MaTEMaTHYECKYIO
TEPMUHOJIOTUIO u CUMBOJIUKY, B ONPEEICHHON JIOTUYECKOMN
IIOCJIEI0BATEIILHOCTH;

® [IPaBUJIBHO BHIMIOJHUI PUCYHKH, YEPTEXKH, IPAPHUKHU, COMMYTCTBYIOIIHE OTBETY;

e [OKazall YMEHHE WUIIOCTPUPOBATh TEOPHUI0 KOHKPETHBIMM  IIPUMEpaMHu,
IIPUMEHATH €€ B HOBOM CUTYallMH MPH BBIIOJIHEHNUH TPAKTUYECKOTO 3a/1aHMS;

® IPOAECMOHCTPUPOBAJ 3HAHHE TCOPUU PAHEE H3YUYCHHBIX COIYTCTBYIOUIUX TEM,
c(OPMUPOBAHHOCT U YCTOWYMBOCTH HCIOJB3YEMBIX MpPHU OTBETE YMEHHHA H
HaBBIKOB;

® OTBEYAJI CAMOCTOSITEIHHO, 0€3 HABOASIINX BOIPOCOB YUUTEIIS;

e BO3MOXHBI OJIHA — JABE HETOYHOCTH IIPH OCBEIIEHHE BTOPOCTEIICHHBIX BOIIPOCOB
WM B BBIKJIAJIKAX, KOTOPBIE YUEHHK JIETKO UCIIPABUJI IIOCIIEC 3aMEUYaHUsl YUUTEIS.
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OTBeT OLICHUBACTCS OMMEMKOU «4», eCiu

YIOBJIETBOPSAET B OCHOBHOM TPEOOBAHUSIM Ha OLIEHKY «5», HO MPHU 3TOM HMEET
OJIMH U3 HEJOCTAaTKOB: B H3JIOKEHUM JOMYIICHbl HEOOJbIIME MpoOenbl, He
HCKa3MBIIIEe MATEMAaTUYECKOE COJIEp>KaHNEe OTBETA,

JOMYIIEHbl OJWH — JBa HEJOYEeTa MPU OCBEIICHUU OCHOBHOIO COJACpP>KaHUS
OTBETA, UCITPABJICHHBIEC TIOCIIC 3aMEYaHusl YUUTEIS;

JOTTYIICHBI OIIMOKa Wi OoJiee IBYX HEJOUYETOB MPU OCBEIIEHUH BTOPOCTENEHHBIX
BOIIPOCOB HMJIM B BBIKJIAKAX, JIETKO UCIIPaBICHHBIE MTOCIIE 3aMEUaHUS YUUTEIS.

Ommemka «3» CTaBUTCS B CIEAYIOINX CIy4dasIX:

HETOJTHO  PAacKpPBITO  COACpXKaHWe MaTepuana  (CoAep)KaHHe  HM3JI0KEHO
dbparmeHTapHO, HE BCerJa IMOCJIENOBATENbHO), HO TMOKa3aHO oO0Illee MOHMMaHUE
BOIIpOCAa U TMPOJEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC JUUIT YCBOCHHS
IPOTPaAaMMHOTO MaTepHaa;

UMEJTHNCh 3aTPYIHEHUS WIH JOMYIICHBI OMMMOKH B ONPEICICHUN MaTeMaTHYECKON
TEPMHUHOJIOTHH, YepTeXaX, BBIKJIAIKAX, HWCIPABJICHHBIE TIOCIE HECKOJIbKHX
HABOISIIMX BOIIPOCOB YUUTEIIS;

YUYCHUK HE CIpaBWICA C TNPUMEHCHHEM TCOPHH B HOBOW CHUTYaIllUH IIPH
BBITIOJTHEHUU TPAKTUYECKOTO 3a/JaHHsl, HO BBITIOJHWI 3aJaHusi 00s3aTENLHOTO
YPOBHS CJIOKHOCTH I10 JJAHHOU TEME;

NP TIOCTATOYHOM 3HAHHH TEOPETUYECKOTO MaTepuasa BhISBICHA HEIOCTATOYHAS
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHU U HABBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIOIIUX CIydasiX:

HE PacKpbITO OCHOBHOE COJIepKaHUe YUeOHOr0o MaTepuana;

OOHAapyXEHO HE3HAHWE YYEHHKOM OOoJbIIell WM HamboJiee BaXKHOM YacTH
y4eOHOro MaTepuana;

JOMYIIEHbl ~ OIIMOKM B  ONpEACNCHHUH TOHSATHH, TpPH  HMCIOJb30BaHUU
MaTEMaTHYEeCKOW TEPMUHOJIOTHH, B PHUCYHKaxX, UYepTekax wWih rpadukax, B
BBIKJIAJIKaX, KOTOPhIE HE HMCIIPABJICHBI TIOCIEC HECKOJIBKUX HABOMSIIUX BOIPOCOB
YUUTEIIS.

HopMBbI 011€HOK MAaTEeMAaTHYeCKOr0 JUKTAHTA BBICTABJISAETCSA C yYETOM YHCIIa BEPHO
pPELIEHHBIX 3a1aHUM:

Buicoxuii ypogensv (oyenka «5» ):. uncio BepHbIX oTBeTOB —0T 90 10 100%.

Llosvluennuwiii yposeHsv (oyeHka «4»). 9uciao BEPHBIX OTBETOB —OT 66 10 89%.

bas3oswiii yposenwv (ouenxa «3»). 9uCio BEpHBIX OTBETOB -0T 5010 65%..

Husxuii yposenw (oyenka «2»): ancio BepHbIX 0TBeTOB MeHee 50%.

HopmbI onieHOK TecTa:
Buicoxuii yposenw, oyenka «5»: ancno sepHbix otBeToB —0T 90 10 100%.
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Tlosvluennulii yposens (oyenka «4»): 9Uciio BEPHBIX OTBETOB —OT 66 10 89%.

ba3zosviii yposens (oyenxa «3»): 9UCIO BEPHBIX OTBETOB -0T 5010 65%.

Huskuii yposenw (oyenka «2»): ancio BepHbIX 0TBeTOB MeHee 50%.

HOprl OIICHOK IMUCBbMECHHBIX pa60T, B KOTOpOﬁ 3alaHUA OCHUBAKOTCH PasHbIM

KOJNYEeCTBOM 0AaJLJIOB:

Buicokuii yposenw, oyenxa «5»: noaydennoe konudectBo 6amioB — ot 90 mo 100% ot

MaKCHUMaJIbBHO BO3MOKHOI'O.

Llosviuennulii yposensv (oyenka «4»): TMOIY9EeHHOE KOJIMYECTBO OaioB — OT 66 10

89% oT MakCUMAaIbHO BO3MOKHOTO.

baszoswiii yposenwv (oyenka «3»): MONydeHHOE KOIUYECTBO OayioB — oT 5010 65% ot

MaKCHUMaJIbBHO BO3MOKHOI'O.

Huskuti yposenv (oyenxa «2»): monydeHHOe KonudecTBO OamioB Menee 50% ot

MaKCHMaJIBHO BO3MOKHOI'O.

I'padpux KOHTPOJIBHBIX padoT no reomerpum s 10-11 kiaacca

Tema KOHTPOJIbHOI PadoTHI ‘ Jara
10 kacc
KonTponbHas padora Nel "Akcuomsl crepeomerpun. CedeHus" 21.10.2023
KontponsHass pabGora No2 "Bzaumuoe pacnonoxenue mnpsmbix u | 10.02.2024
IJIOCKOCTEN B MPOCTPAHCTBE"
KonTponbHas padora Ne3 "VYruel u paccTostHus" 16.03.2024
KonTponwHas pabora Ne4 "MuororpanHuku" 13.04.2024
WtoroBast koHTposnbHas pabora Ne5 18.05.2024
Bcero 5
11 kacc
KontponbHas pabora Nel "Ananutuueckas reomeTpust” 05.10.2023
Konrponenas padora No2 "IloBTopenue: MHOrorpaHHuku, ceueHus | 16.11.2023
MHOT'OTPaHHUKOB"
KountponbHas padora Ne3 "OO6nEM MHOTOTpaHHUKA" 28.12.2023
KonrtponpHnas pabora Ne4 "Tena u moBepXHOCTH BpamieHus" 29.02.2024
KonTponsHas padorta Ne5 "Ilnomanu noBepxHocTu U 00bEMbI kpyribix | 21.03.2024
Ten"
KontponrsHnas pabora Ne6 "Bekrops! B nmpocTpancTse" 11.04.2024
HtoroBast koHTpoibHas padbota No7 02.05.2024
Bcero 7

OlIeHO‘IHbIe MaTepualJbl

10 kaacc

Konrtpoabnas padora Nel ""Akcuomsl crepeomerpun. Cevyenus'
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«Axcuomot cmepeoMempii, ux C1e0Cmeusn»

1) ChpopmymipoBaTh akcCHOMBI TpyIibl C.
2) ChopmympoBaTh TEOPEMBI:

a) 0 Tpex TOUKax;

0) o IpAMOIT U ITIOCKOCTH;

B) O IPSAMOIT U TOUKE.

JlokaxuTe TeopeMy O IIPAMOI U TOUKe.

3) [lana npsmas a U He JIeXkalias Ha Heil Touka B. Uepes Touky B
NIpOBe/IeHbI JBe NpAMBIe, lepeceKaronlie IpsaMyto a. Jlokaxure,

OTO BCE 3TH IIPpAMEIC JICKAT B O,I[H(}ﬁ IIITOCKOCTH.

4) Jlokaxure, 4TO B POCTPAHCTBE CYNIECTBYIOT JIBE TIPAMEIE, HE

JIeXKallHe B O,I[HOfI IIITOCKOCTH (IICXO;LH H3 aKkCHOM H TEOPEI‘H).

KonTpoabHas padora Ne2 "B3anMHoe pacnoJioxkeHue NPSIMbIX U IJIOCKOCTEH B
npocrpancrse'

). Konus!l oTpeska AB, He IepeceKaromnero IN0CKOCTh, YAAJIEHEI OT Hee Ha pacCTOSHUS
2,4 M u 7,6 M. Hailziute pacctosHe 0T cepeMHBI M oTpe3ka AB 10 3ToIl IITOCKOCTH.

2). IlepexnamiHa JUIMHOH 5 M CBOMMH KOHITAMH JIEZKHT Ha JABYX BEPTHKAJIbHBIX CTONIOAaX
BEICOTOH 3 M 1 6 M. KakoBO paccTosiHIe MeXly OCHOBaHHSMH CTOJI00B?

3). M3 ToYKH K IITOCKOCTH IIPOBEJIEHBI JIB€ HAKIIOHHEIE, paBHBIe 17 cM U 15 cM.
[Ipoeknus o/1HOI U3 HUX Ha 4 ¢cM OoJIbIIe IpoeKIHH JapyToil. Hafiure nmpoeKinm
HaKJIOHHBIX.

4). I3 BepIIUHEI paBHOCTOPOHHETO TpeyroiabHHKa ABC BoccTaBneH nepneHaukysp AK
K INIOCKOCTH TpeyroibHIKa. YeMy paBHO paccrosHue oT Touku K 10 mpsamoii BC, ecn
AK=1 oM, BC=8 1m?

KonTpoabnas padora Ne3 "Vribl u paccrosinus'
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KonTpoabsHas padoTa YIIbl H pacCTOAHHSA
Bapunanrt 1
1. OcHOBaHHEM NPAMOYIOJIBHOIO IIapajjelelHIie/la CIYKHT KBaJpar; JHaroHalb

napanienenunena paBHA 3"'rE CM, a ero H3MepeHHs OTHOCATCA Kak 3 : 3 : 6.
Haiianure:
a) H3MepeHHA NapajLTeellnIe a;

0) CHHYC VIlIa MEXKIY OHAalrOHAalIbK0 IIapallIeJIelIHIea H IIIOCKOCTEI0 €TI0
OCHOBaHHA.

2. IlnockocTu paBHOOEIpeHHBIX TpeyTroasHHKOB ABD 1 ABC ¢ o0miiM ocHOBaHHEM
nepneHAUKYLApHEL. Haliqure CD, ecin AD=10 cM, AB=16 cMm, LZCAB=45°,

3. CropoHa kBagpara MNKL paBHa c. Uepe3 cToporHy ML mnpoBelieHa INIOCKOCTh O
[

HAa pACCTOSAHHH 2 OT TOUKH N.
a) HaliguTe paccTosHHe OT TOYKH N 10 IUIOCKOCTH C.
0) ITokaxuTe HA PHCYHKe JHHEHBI yroin aByrpasHoro yrma NMLF, F €.
4. ITpamag CX mpoxXoJHuT uepes BepIIHHY npsaMoyroasHika XY ZK i neprneHInKyngapHa
_ero cropoHam XY u XK. JIokaxuTe nepleHIuKyIIpHOCTh mockocTeil: CXY u XYZ.

KonrtpoJubHas padora Ne4 "MuororpanHuku'
1). a) Onucath OCTpoeHHe IIPABUILHOIH TPEYTOIBHOM (UeThIPeXyTOAbHOI) THPAMHUIBI.

0) OmucaTh MOCTpPOeHHE YTJIa MeKIy OOKOBBIM pedpoM H MIOCKOCTHI0 OCHOBAHHSA
MHpPaAMHJIBL.

B) OmicaTh ITOCTPOCHHE YTJIa MeKAY INIOCKOCTEI0 OCHOBAHHSA MHPaMHIBI
IUIOCKOCTHE) e€ DOKOBOI IpaHH.

2). HaliTu BEICOTY (CTOpPOHY OCHOBaHHSA) MIPABHIBHON YeTHIPEeXyroJIbHOH MMHpPaMH/IH,
ecJIH CTOPOHA OCHOBAHHA (BBICOTA MHpaMIJIbl) paBHA 4cM, a annodemMa paBHa 3cMm (5 cM).

3) ,HHal"OHaJII: OpAMOYTOJIBHOT O TIapallIEICIIHIIea paBHAa 7cM. a qUaroHalb ero

0OKOBOII I'paHH paBHA ScM. Haﬁmrr € BBRICOTY IIapalllIelIeluIena, €CJIH B €TI0 OCHOBAHHH
JICKHIT KBagpart.

Hrorosasi kKOHTpoJIbHasi paboTa NeS
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HTororas KOHTPOJILHAS PadoTa
no reomeTpHH. 10 k1. (YMK JI.C. ATanacan)
BAPHAHT 3.

1. a Hano: ABCD -

M TIapajlIenor paMM,
al, (ABC),
MA-L AD.

Hoxazamy:

=
]

A D ABCD — nmpsaMoyTOTBHIK.

-2

B npsmoil mpi3Me OCHOBaHHIEM SBISETCS NapaUIeIorpaMM  CO
cTopoHaMmi 4 M o 5 M 1 yriaoMm mexny Humn 30°, Haittin mnomtamn
GOKORBOI H TIOTHOMH TTOBEPXHOCTEH MPIH3MEI, eCTH € BEICOTa paBHA
7 M.

3. B mnpaBmiepHOH deThipéxyroasHoil mupamine PABCD cropoHa
ocHopauist AB = 10 cm, Beicota PH = 546 cM. Haiitin yron HakmoHa

OokoBoro pebpa mHpaMHABI K IUIOCKOCTI €& OCHOBAaHHS; ILIOMANb
cedeHHNd, MPOXOAIero yepes BEICOTY H OOKOBOe pedpo.

4. OcHoBaHHEM TIPSAMOIT TIPH3MEBI ABCAB.C, SIBIIAETCS
paBHOOenpenHEtl TpeyroasHHK ABC ¢ ocHoBanmem AC, mpiraém
AB = 6 cm, yron B paeen 120°, dokoroe pedpo CC; = 8 cm. Haiitn
mromane cedeHns A;CB;

*0) TaHTeHC yra HakIoHa mrockocti (A1C1B) k mmockoetn (ACCH).

11 kaacce
KonTpoabHast padora Nel "Ananutudeckasi reomerpus’'

KonTpomnsHag padota Ne 1
AHaTHTHYECKAT TeOMETPHA

3amanue 1. JIaHel BEPIIHHEI TPEYTOABHHKA A(X1,V1). B(X2.y2). C(X3.¥3).

Haiitn

1) amuHY cTOpOHEI AB:

2) ypaBHeHHe Mequadbl CD, mpoBeIeHHOH U3 BepIHHEI C:

3) ypaBueHHe BEICOTHI CE, MpoBencHHOMH H3 BEpIIHHEL C;

4) ypaBHeHHe TpsAMoi L. npoxoaameii depe3 BepmuHy C, MapalIelsHO CTOPOHE AB:
5) nmuny BeIcOTH CE;

6) BEIHYHHY BHYTPEHHET0 yria A. CIenaTh YepTex.
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3agaHue 2. COCTaBHTH YPaBHEHHE H IIOCTPOHTH THHHUIO. U KAKI0H TOUKH KOTOPOH
BEIIIOTIHAETCA CIAEAVIOIIEE YCIOBHE:

OtHomeHHe paccTosHUI 0 ToukH F (2;0) 1 npsamoi x = % paBHoO 2

Konrtpoabnas padora Ne2 "IloBTopeHne: MHOTOrPAHHUKH, CeYEeHHUS

MHOTOTPAHHUKOB'
BapuanTt Nol
1. TMocTpouTb ceveHune npusmsl, Npoxodaulee 4epes To4ky M 1 opamyie,
a.

2. HaiauTe Nnowaab NOBEPXHOCTH NPAMON NPY3Mbl, B OCHOBaHUM
KOTOPOW nexut pomb ¢ auaroHanamu, passbimm 25 v 60, n Boroesim
pebpom, pasHbim 25.

3. CTopoHa OCHOBaHMWA NPaBUAbHOM YEeTbIPEXyroNbHON Npuamsl RIEHA a,
AWaroHanb npuambl 0BpasyeT ¢ NIOCKOCTbI OCcHOBaHMUA yron 45°, Hagure:

a) AMaroHan NpUambt; Ca .
.\\ D)
!
6) yron mesxay AMaroHanbi Nprambl 1 8 A _
)
NAOCKOCTbIO BOKOBOM TpaHu; ! . \ A
| \
8) nnowaas HOKOBOI NOBEPXHOCTH : X
npuaMbt. \
B ER---2-B-J)p
7 ~ 2\ v/ a
8 a A

KountpoabHnas pa6ora Ne3 "O0béM MHOrorpaHHuka'
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1). YeMy paBeH 00beM NpSIMOYTOIBHOTO Mapaielenneia, THaroHany rpaHei

koToporo pasHsI /5 cM, V10 cm 1 v 13cm?

2). Haiigure o0beM mapalulelenure/ia, eclii ero OCHOBaHHe HMeEeT CTOPOHBI 3M H 4M,
yron Mexay HuMH 30°, a 0JIHa 13 THArOHAJel mapaeenine/ia IMeeT JTHHY 6M H
00pazyeT ¢ INIOCKOCThIO OCHOBAaHHA yrou 30°,

3). Yemy paBeH 00beM IPaBIUIHHOMN MEeCTHYTONBHOI IPH3MBI CO CTOPOHOIH OCHOBAHHA
¢, ¥ JUTHHOI OONBINel JuaroHant (Impu3mel) b?

4). Haijpure o0beM MHpaMUJIB], B OCHOBAHHI KOTOPOH JIKHT MapajielorpaMM Co
cropoHaMn 2 i V 3 u yriaoM Mexay Humi 30°, ecii BEICOTa IHPAMIIIB paBHA

MeEHBIIeH AHaroHall OCHOBAaHHA.

5). Beraucnure 00beM MPaBUIBHOH YeTHIPEXYTOJIbHOH YCeUeHHOH MHPaMHIEI CO
CTOPOHAMH OCHOBaHHII 0.>> b, D0KOBOE pedpo KOTOPOH HAKIIOHEHO K ILIOCKOCTH

GOJBIIer0 OCHOBAHHS MOJ[ YIJIOM d.
Kountpoabnas padora Ne4 ""Tesna u noBepxHocTH BpameHus"

1} B NUIHHApE paanyca 5cm MMpOBEICHO IMapallIelIbHOe OCH CeYeHHEe, OTCTOAINeE OT HeE Ha

pacctogune 3cM. HalianTe BEICOTY IILTHHIPA, ECIH IUIOIIATL VKA3aHHOTO CeUeHN paBHa 64
7
cM2,

2). YToJ mpH BepIIHE OCEBOTO CEYeHHA KOHYCa C BRICOTOIT 1 M paBeH 60°. Uemy paBHa

IUTOIIAAE CeUeHHs KOHyCa, IPOBEIeHHOTO depe3 ABe 00pa3yIoNie, YTOTI MeXIY KOTOPBIMII
paBeH 45°?

3). B yceueHHOM KOHYycCe AUaroHanak 0CeBOr'o ceueHHs paBHa 10, paanyc MeHBIIEro
OCHOBaHIA 3, BeIcoTa 6. Haiinute panmyc O0NbIIero 0OCHOBAHHA.

4). CeueHne mapa INIOCKOCTERIO HMeeT IUIomazne 36m. Yemy paBeH paaiyc mapa, eciu
CeyeHHe y/alleHo OT eT0 IIeHTpa Ha paccTosHue 8?

5). Pagmyc mapa 7 cM. Ha ero noBepXHOCTH IAHEI Be paBHEIE OKPYKHOCTH, HMEIOIIHE

00mIyIo XopIy IIHHOII 2 cM. HallinTe pamiychl OKpYyKHOCTel, 3Has, 9TO HX IJIOCKOCTH
nepreHJUKYIAPHEL

KonTpouabHas padora NeS "Iliomaay noBepxHocTH U 00bEMBbI KPYIJIBIX Tea"

1 eapuanm.

1.1.Paguyc ocHOBaHMsI LMIMH/pa paBeH S5, BeicoTa paBHa §. Halinute muomaas 00KOBOM
MIOBEPXHOCTU LWJIMHJIPA, ACJICHHYIO Ha T.

1.2. JlninHa OKpYXKHOCTH OCHOBaHUS IMIIMHIpA paBHa 16. [Lnomans 60KOBOW MOBEPXHO-
cTu paBHa 8. HaiiauTe BbICOTY HUIUHIpA.
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1.3. [Tnomaas 60KOBOM MOBEpXHOCTH NUIMHApPA paBHa 801, a AameTp OCHOBaHUS — S.
Hanngure BeICcOTY IUuMHApA.

1.4. JlnnHa OKpY>KHOCTH OCHOBAaHMS LUJIMHJIpaA paBHA 9, BeicoTa paBHa 7. Haiiaure mo-
a1 0OKOBOM MOBEPXHOCTH MIJIMHAPA.

1.5. Ilnomaas oceBoro cedeHusl MWIMHIApa paBHa 36. Haiaute mimomans O0KOBOH mo-
BEPXHOCTH LIWJIMHIPA, ACICHHYIO Ha T.

3.1. [Tmomans G6oipIIOro Kpyra mapa pasHa 22. Haiinure mionaas MOBEpXHOCTH IIapa.
3.2. BO CKOJIBKO pa3 yBEJIMYMUTCS TUIONIaJAb MOBEPXHOCTH 1Iapa, €CJIU PaJANyC I1apa yBe-
anuuth B 50 paz?

3.3. Jansl gBa mapa. Jlmamerp mepBoro mapa B 12 pa3 Oosbine auamerpa BToporo. Bo
CKOJIbKO pa3 IUIOIIa/lb MOBEPXHOCTHU MEPBOTO IIapa OOJbIIE MJIOMIAA1 TOBEPXHOCTH BTO-
poro?

4.1. OkoJo0 1mapa onMcaH UINHIP, IO b TOBEPXHOCTH KOTOpPOro paBHa 78. Haliaure

IJIOIIAAb TOBEPXHOCTH IIAPA.
4.2. TlpaBunbpHas 4eTHIPEXYTroJbHAs MPU3Ma OMHCaHA OKOJIO IUJIMHIPA, PaIuyC OCHOBA-
HUs KOTOporo paBeH 4. [lnomaas 60KOBOM MOBEpXHOCTH MpU3Mbl paBHa 192. Halinure
BBICOTY LMJIMHJIPA.

KonTpoabHas padora Ne6 "BekTopsl B npocTpancrse'

1). Yopocture:

a)AB + MN + BC + CA + PQ + NM; 6) KM + DF + AC + FK + CD + FA + MF.

2). Jau mapannenenunen ABCDA;B:C1D; YKaxuTe BeKTOpP, HAUaIO0 U KOHEIl KOTOPOIo
ABIIAIOTCA BepIINHAMI [Tapalulelenine/1a, paBHbIIl:

— — — — —

a)A,B,+BC+DD,+CD; ©6)AB-CC(,.

3). Han tetpasap ABCD. Touka M- cepennna pedpa BC, Touka N- cepeliHa oTpe3ka
DM. Bripazute BeKTOp AN gepe3 BEKTOPHI @ = AB,b = AC,é = AD.

- 4). B napamnenenunene ABCDA;B:CD; menuans! TpeyronsHuka ABD niepecekarorcs

— . c—

B Touke P. Pa3noxnTe BEKTOp B P mo BekTopaMm d BiA, b= B.C, ¢=B,E.
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1.

HNTorosasi kOHTpPOJILHAsI padoTa Ne7

OOpa3yromas KoHyca paBHa 10 cMm, a paamyc
ocHOBaHHA — 6 cM. Halinte o0beM KOHYca.

OObeM mapa ? wcM’, Halianre pagnyc mapa.

CTopoHa OCHOBAHHSA IIPAaBHIBHOI YeTHIPEXYTOJIBHOM
IIPH3MEI ScM, a 0okoBoe pedpo 12cM. Beraucanre
00BEM IPH3MEL

OceBoe cedeHNEe MIUINHIpPAa — KBajapaT CO CTOPOHOII
6 cMm. Haiigure o0beM IILTHHIpA.

OceBoe ceuyeHHe KOHyca —  pPaBHOCTOPOHHHII
TPpeyrolpHHK €O cTopoHOH 6 cM. Haiigure o0veM
KOHYcCa.

Memmana, IpoBeIeHHAd K THIIOTEHY3€ IPAMOYTOJIBHOTO
TpEeYTroJbHIIKa paBHa 17 cM, a OJIH 13 KaTeToB — 16 CM.
Haiitn  pamiyc — OKPY/KHOCTH.,  BHOICAHHOH B
TPEYTOIBHIK.

JnaroHalk OCEBOIO CEUEHHS IIUTHHIpaA paBHa 12 cM
HaKJIOHeHa K ILTOCKOCTH €r0 OCHOBAHISA IO VIJIOM 60°.
Haiignre mnomans O0KOBOI MOBEPXHOCTH IILTHHIPA.
O0BeM KOHyca paBeH 167 cM’, a ero BBICOTa 3CM.
Haiigure mnomans O0KOBOI MOBEPXHOCTH KOHYCA.
OcHOBaHHE  NPIMOII  HIPH3MBEI  IIPIMOYTOJBHBII
TPeYTOIBHHK C THIOTeHY30il 10cM M OCTPBIM VIJIOM
30°, MuaroHamb OOKOBOII I'paHI, COIep:Kallell KaTeT
IIPOTHBOJEKAIIMII [JaHHOMY VIWIy, paBHa 13 cM.
Haiignre o0BbeM IPH3MBEL.

49



