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MHNOACHUTEJIBHASA 3AIIUCKA

Opranuzanus mpernogaBaHus ydeOHoro mpeamera «MaremaTHKa» Ha YPOBHSX OCHOBHOTO
obmero obpazoBanus B 2024/2025 y4yeOHOM IOy OCYIIECTBIISIETCSI B COOTBETCTBUM CO CIEAYIOIIMMHU
HOPMAaTUBHO-TIPAaBOBBIMU aKTAMU:

— O@enepanbHblil 3ak0H 0T 29 nexadbps 2012 r. Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit
denepauuny;

— @enepanpHbiii 3ak0H OT 19 gexabps 2023 r. Ne 618-d3 «O BHECEHMM H3MEHEHUH B
®denepanbHblil 3akoH «O0 o6pa3zoBanuu B Poccuiickoit deneparumny;

— @epaepanbHbIi  TOCYJapCTBEHHBIH 00pa30BaTENbHBI CTaHAAPT OCHOBHOTO OOIIETro
obpaszoBanus (yTB. mpukazoM Munmnpocsenienus: Poccuu ot 31 mas 2021 r. Ne 287) (manee — ®I'OC
000);

— ®epgepanbHas oOpa3oBaTelibHasg MporpaMma OCHOBHOro obOmiero o6pasoBanust (yTB.
npuka3zoM Munnpocsemenus Poccun ot 18 mast 2023 r. Ne 370) (manmee — @OIT OO0);

— npuka3 Munnpocsemenust Poccun ot 21 cenrsadps 2022 r. Ne 858 «OO0 yrBepx)aeHuUu
®denepanbHOTO TNEPEeUHs Y4€OHUKOB, TOMYIIEHHBIX K HCIOJB30BAHUIO TMPHU PEATM3AIUU HUMEIOLIUX
rOCY/IapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTENIbHBIX IPOTrPaMM Ha4dallbHOTO OOIIEro, OCHOBHOIO
o011ero, cpeaHero ooIero oOpa3oBaHUs OPTraHU3ALUSIMH, OCYIIECTBISIIOIIMMH 00pa30oBaTENbHYIO
JESITEIbHOCTh U YCTaHOBJIEHUS IIPEIEIBHOTO CPOKa UCIIOIb30BAHMSI UCKIIIOUEHHBIX YUEOHUKOBY,

— npuka3 Munnpocsemenus Poccun ot 21 mas 2024 r. Ne 347 «O BHECEHMM U3MEHEHUH B
npuka3 Munnpocsemienusi Poccuu ot 21 centsadps 2022 r. Ne 858 «O6 yrBepxaeHuu ¢eaepanbHOro
nepeyHsi y4eOHUKOB, JOMYIIEHHBIX K MCIOJIB30BAHUIO MPH PeaM3alliid UMEIOIIUX TOCYAapCTBEHHYIO
aKKpeauTaluio o0pa3oBaTeNbHBIX MPOrpaMM HayaabHOrO OOIIEro, OCHOBHOIO OOLIETr0, CPEJHEro
obmero 00pa30BaHUsl OPraHU3ALUSAMH, OCYIIECTBISIIOIIMMHU 00pa30BaTeNbHYIO JESTEIbHOCTh |
YCTaHOBJICHUSI IPEACTHFHOTO CPOKA MCTIONb30BAHMS UCKIIIOUEHHBIX YYCOHUKOBY;

— npuka3z MunnpocBemenuss Poccuun ot 4 oktsOps 2023 r. Ne 738 «O6 yTBepkaeHUU
(benepanbHOrO MEPevHs IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAHHIO
npu Peanuzanum MMEOIUMX TOCYIAapCTBEHHYIO aKKpEIUTAIMI0 00pa3oBaTENbHBIX POrpaMMm
HayaJIbHOTO 0OIIEr0, OCHOBHOTO OOILEro, CPeIHEro 001Iero oopa3oBaHus»;

— KoHnuenmus pa3Butus marematrudeckoro oOpa3oBaHus B Poccuiickoit ®eneparnuu (yTB.
pacniopspxkennem [IpaButensctBa Poccuiickoit @eaepanun; mpotokoit oT 24 nexadbps 2013 1.Ne2506-p)

I'eomeTpus aBnseTcs 0HUM U3 6a30BBIX KYpCOB Ha YPOBHE CpPEeIHEro 00111ero o0pa3oBaHusi, Tak
Kak o0ecrneuynBaeT BO3MOKHOCTh M3Y4YEHHs TUCIUIUIMH €CTECTBEHHO-HAyYHOH HANpaBICHHOCTH H
MPeIMETOB TYMaHUTApHOTO IUKIa. [T0CKONbKY TOoTHYeckoe MBIILIEHUE, OPMUPYEMOE NTPU U3YUIESHUU
00yJaroIMMHUCS TIOHATUMHBIX OCHOB T€OMETPHH, IMPU JI0KA3aTEIBCTBE TEOPEM M TIOCTPOCHUH IETTOUKH
JIOTUYECKHUX YTBEPKJIECHUM TIPU PEIICHUH T€OMETPUUYECKUX 3aJ]]a4, YMEHUE BBIIBUTATh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCA NP PEIICHUM 3aJad €CTECTBEHHO-HAy4YHOI'O IUKIIA, B
YaCTHOCTH (PU3UYECKHX 3a]au.

lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomeTpus» Ha yriayOJ€HHOM YpOBHE —
pa3BUTHE WHIWBHIYAIBHBIX CIIOCOOHOCTEH OOYYalOImUXCs TPH H3YyUYEHUH TEOMETPHH, Kak
COCTaBJAIONICH MpeaMeTHOW ob6mactn «Marematnka W uH(DOpMaThka» uepe3 obecrneueHue
BO3MOXXHOCTH TPUOOPETEHHUS W WCIOIB30BaHUS Ooliee TIyOOKMX TE€OMETPUYECKHX 3HAaHUU W
NENUCTBUM, CHeNU(PUIHBIX TEOMETPUHM, W HEOOXOJAMMBIX JUIsI YCIEIIHOTO MpodhecCHOHaTBFHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAaHUEM MATEMaTUKH.

[IpropuTeTHEIMU 3a/ladaMH Kypca T€OMETpUU Ha YriayOJIEHHOM YpOBHE, PaCHIMPSIONIUMHU U
YCUITUBAIOIIUMU Kypc 6a30BOT0 YPOBHS, SIBISIIOTCS:

pacIIMpeHre MPEACTaBICHUs] 0 TEOMETPUU KaK YacTU MHUPOBOW KYJIbTYphl B (DOPMHUPOBAHHE
OCO3HAaHUS B3aMMOCBS3H T€OMETPHUH C OKPYKAIOIIIM MUPOM;



dbopMUpOBaHHE TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (UrypaXx Kak O BaKHEHIIHX
MaTeMaTUYECKUX MOJEISIX, MO3BOJSIONIMX OINUCHIBATh UM M3Yy4aTh pa3HbIC SIBICHUS OKPY>KAIOIIETO
MUpa, 3HaHHE MOHSITUWHOTO amnmapara 1o paszaeny «CtepeoMeTpus» yuieOHOTO Kypca TeOMEeTpUu;

(dbopMUpOBaHHUE YMEHHS BJIaJ€Th OCHOBHBIMH MOHSATUSIMU O NMPOCTPAHCTBEHHBIX (PUTypax U HX
OCHOBHBIMH CBOWCTBaMH, 3HAaHHE TeopeM, (OpMyNT M yMEHHE WX NPUMEHSATh, YMCHHS JIOKa3bIBATh
TEOpPEeMbI 1 HaXOAUTh HECTAHIaPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

dbopMUpOBaHME YMEHMsI pacro3HaBaTh Ha YepTeXkax, MOJENSIX M B pEabHOM MHpe
MHOTOTPaHHHUKH U TeJia BpalleHHsI, KOHCTPYHUPOBATh T€OMETPUUYECKUE MOJIEIIN;

(dbopMUpOBaHHE MMOHUMAaHHS BO3MOXKHOCTH aKCHOMAaTHYECKOIO MOCTPOCHUS MaTeMaTHYEeCKHX
TeopHii, GOpMUPOBaHKNE TOHUMAHUS POJIM AKCUOMATHKH TIPH MTPOBEACHUHU PACCYKICHHIA;

(dbopMHUpoBaHKE YMEHUS BIAJIETh METOIaMH JOKA3aTENIbCTB U aITOPUTMOB PELICHHS, YMEHUS UX
MIPUMEHSITh, IPOBOJAUTH TOKa3aTeIbHbIE PACCY)KIIEHUS B XOJI€ PELICHUS CTEPEOMETPUUECKUX 3a]ad U
3aJjad  C MPaKTHYECKUM coJep)kaHueMm, (GOpMUPOBAHHME TMPEACTABICHUS O HEO00XOIUMOCTH
J0Ka3aTeNbCcTB MpU OOOCHOBAHMM MAaTEMaTHUECKUX YTBEPXKICHHM W pPONM AKCHMOMAaTHKU B
MIPOBEACHUH JICTYKTUBHBIX PACCYXKICHUM;

pa3BUTHE W  COBEPUICHCTBOBAHME WHTEUIEKTYaJIbHBIX M  TBOPUYECKHX CHOCOOHOCTEH
oOyuaroluxcsi, M03HaBaTEIbHON aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHUN, KPUTUYHOCTH MBIIILICHUS,
MHTEpeca K U3Yy4EHUIO T€OMETPUH;

¢dopmupoBanre  (QYHKIMOHAIBHOW  TPAMOTHOCTH, PEJICBAaHTHOM TEOMETPUU:  YMEHHS
pacrno3HaBaTh MPOSBICHUS T€OMETPHUUECKUX IMOHATUI, 0OBEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX
KU3HEHHBIX CUTYAIUSIX U IPU U3YUYCHUU APYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pPEAIbHBIX CHUTYyallUi, HCCIEIOBaHUS IMOCTPOEHHBIX MOJENEH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMHU COJIEpKaTEIbHBIMU JHHUSAMH yueOHOro Kypca «['eomerpusi» B 10—11 kmaccax
aprsaoTcs: «l[IpsiMble M TIIOCKOCTH B NPOCTPaHCTBE», «MHOrorpaHHukn», «Tema BpaiieHus»,
«BeKTopbl U KOOPAMHATHI B IPOCTPAHCTBEY, «/|BM)KEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TtpeboBaHME «YMETh ONEPUPOBATH TMMOHATUSIMMI,
pENIeBaHTHBIMH T€OMETPHH Ha YriayOiaéHHOM ypoBHe oOyuenus B 10—11 kmaccax, OTHOCHTCS KO BCEM
COJIEP>KaTENbHBIM JIMHHUSAM y4eOHOTro Kypca, a (opMHpoBaHHE JOTHUYECKUX YMEHHH pacrpeaensercs
HE TOJBKO IO COAEpXaTeJbHbIM JHUHHUSAM, HO U 1o rojgam oOyuenus. Coaep:kaHue oOpa3oBaHUS,
COOTBETCTBYIOILIIEE TMPEIMETHBIM pe3yjibTaTaM oOcBoeHus @DenepanbHON paboyell mporpammsl,
pacnpeenéHHbBIM 10 ToJjaM 00yUeHHsl, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIUINAIBHBIM ~ BOIpocaM — oOydarolqyecs oOpallagiuch HEOAHOKPATHO. OTO  MO3BOJISET
OpraHM30BaTh OBJIAJIEHUE TEOMETPUUYECKMMM TMOHATHSIMM U HaBbIKAMHM IIOCJIEOBATEIBHO U
MOCTYNATENbHO, C COOJIIOICHNEM NPUHLIMIIA IPEEMCTBEHHOCTH, a HOBBbIE 3HAHHUS BKJIIOUATh B OOIIYIO
CUCTEMY TE€OMETPUYECKUX TMPEACTABICHUN OO0yJarommxcs, pacuupsas U yrayomss e€, oOpa3ys
MIPOYHBIE MHOKECTBEHHBIE CBSI3HU.

[lepexon k U3y4eHHIO T€OMETPUH HA YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math ycioBus st auddepeHumanuu  OOy4EeHHS, TOCTPOSHUS  HWHAWBUAYaTbHBIX
0o0pa3oBaTeNbHBIX MPOTpaMM, OOECIEeUUTh YIIyONEHHOE M3yYeHHE T€OMETPUH KaK COCTaBIISIOIICH
yueOHoro npeaMera «MaTeMaTHKay;

MOATOTOBUTh OOYYAIOUIMXCS K MPOJOJDKEHUIO H3YYEHHs MaTeMaTHKU ¢ Y4€ToM BbIOOpa
Oynymei mnpodeccun, oOecTieunBasi MPEEMCTBEHHOCTh MEXIYy OOMUM W MpodecCHOHATHHBIM
o0Opa3oBaHHEM.

Ha usydenue yueOHoro kypca «I'eomerpusi» Ha yriayonéHHOM ypoBHe oTBoauTcs 204 vaca: B 10
kiacce — 102 ygaca (3 gaca B Henenmo), B 11 kmacce — 102 gaca (3 gaca B HEIeIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHUSI CTEPEOMETpPHH. Touka, MpsMasi, IIOCKOCTh, MPOCTpaHCTBO. [loHsTHE 00
AKCHOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3aumHOe pacnonokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIMECs, Iapajule]bHbIE U
cKkpemuBamomuecss npsamsle. IIpusHakn ckpemmBaromuxcss npsmbiX. [lapainenbHOCTs NpPAMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE: MapajlIeIbHbIE IPSIMbIE B IPOCTPAHCTBE, NaPAIIEIBHOCTD TPEX MPSMBIX,
[IapaJUICIbHOCTh IPSIMOM M IUIOCKOCTH. IlapamienbHoe W LEHTpaJbHOE IPOCKTUPOBAHUE,
n3obpaxxenue ¢uryp. OCHOBHbIE CBOWCTBA MapauIeibHOIO NMpoekTupoBanus. M3o0paxenue ¢puryp B
[apAJUIEIBHOM IPOEKUMU. YTIJIBI C COHANPABICHHBIMU CTOPOHAMM, YIOJl MEXAY IpSAMBIMH B
npocTpaHcTBe. [lapauieIbHOCTh TIOCKOCTEH: MApaJUIENbHBIE IIJIOCKOCTH, CBOMCTBA IMAPAJIIEIbHBIX
rtockocteil. [IpocTeiimme mpocTpaHCTBEHHBIE (UTYPHI Ha IUIOCKOCTH: TETPadAp, Mapauleenumes,
MMOCTPOEHUE CEUCHHIA.

[lepneHIUKYIAPHOCTh NMPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISAPHBIE NPSMBIE B MPOCTPAHCTBE,
IIpsIMBbIE NIApaJUICIbHBIE U NEPIEHIUKYIIIPHBIE K IIJIOCKOCTH, IPU3HAK NIEPICHAUKYIISIPHOCTH IPSIMON U
IUIOCKOCTH, TEOpeMa O NIPSIMOM MEPHEHAUKYISIPHON IIOCKOCTH. OpTOroHaJlbHOE MPOEKTUPOBAHMUE.
[lepneHuKyIsIp M HAKJIOHHBIE: PAaCCTOSIHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHHME OT IPSIMOM 10
IUIOCKOCTH, TMpoeKuuss GUryppl Ha IUIOCKOCTb. [lepneHAuKyIspHOCTh IUIOCKOCTEH: MpHU3HAK
NEPIEHIUKYJIIPHOCTH ABYX IUIOCKOCTEH. Teopema o TpéxX nepneHauKyspax.

VYIIIBl B IPOCTPAHCTBE: YTOJ MEXAY IIPSAMOM U IJIOCKOCTBIO, IBYTPAHHBIN YrOJl, JUHEHHBIN yroJl
IABYrpaHHoro yria. TpéxrpaHHblii 1 MHOTOrpaHHble yribl. CBOMCTBA MJIOCKUX YIJIOB MHOTOTPaHHOI'O
yria. CBOMCTBA IUIOCKUX U JIBYTPAaHHBIX YIVIOB TPEXI'PAHHOIO yria. TeopeMbl KOCHHYCOB U CUHYCOB
JUI TPEXTPAHHOTO YIJla.

MHOrorpaHHUKHU

Bunabl MHOTOrpaHHMKOB, pa3BEPTKAa MHOTOrpaHHMKa. IIpu3ma: N-yrosnpHas npusMma, npsmas U
HaKJIOHHAsl MPHU3Mbl, OOKOBas M MOJHAs MOBEPXHOCTh NMpHu3Mbl. [lapamnenenunen, npsMOyTroJbHBINA
napajuleJienunes U ero cpoicrsa. Kparwaiimime myTM Ha MOBEPXHOCTH MHOTOrpaHHMKa. Teopema
Oiinepa. [IpoctpanctBennas teopema [ludaropa. [Mupamuga: n-yronpHas nupamuaa, MpaBUibHAsS U
yceuéHHas nupamuabl. CBoiicTBa pébep M OOKOBBIX IpaHell NpaBWiIbHOW mupamuzabl. [IpaBunbHbIE
MHOTOTPaHHUKU: MpaBUJIbHAS NIPU3Ma U IIpaBWIbHAs MUPaMUJa, IpaBUIbHAS TPEYroJibHas MUPaMHIa
U MIPaBUIIbHBIN TeTpa’ap, Ky0. IIpeacraBienne o NpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadJIp, 10JIEKadAp
Y UKOCAdP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHMKOB: péOpa, nuaroHanu, yribl. Ilnomans ©GokoBoit
MOBEPXHOCTU M IOJIHOW MOBEPXHOCTU MPSMON MPHU3MBI, IUIOIIAJAb OCHOBaHMH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomianes OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH IMPABUIBHOMN
MApaMU/IbI, TEOpPEMA O IJIOMAN YCEYEHHON TUPaMUBI.

CummeTpust B INPOCTPAHCTBE. OJIEMEHTHI CHUMMETPUM TMPABWIBHBIX MHOTOTPAHHUKOB.
CuMMeTpHs B TPaBUIIBHOM MHOTOTPAaHHUKE: CUMMETPHS MapalIesIeNuIea, CAMMETPUS TIPaBUIIbHBIX
IIPU3M, CHMMETPUS PABUIbHON MUPAMMIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOTO BEKTOpA, BEKTOPBI
KOJUIMHEApHbIE, COHAIIPABJIEHHBIE U IPOTUBOIOJIOXKHO HAIPaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB.
JIeWicTBUsI C BEKTOpaMH: CIIOKEHME M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB,
YMHOXKE€HUE BeKTopa Ha uucio. CBoilcTBa ciokeHusi BeKTopoB. CBOWCTBa YMHOXXEHMsI BEKTOpa Ha
yucno. llonsatue xommutanapuele BekTOpbl. lIpu3Hak komiuianapHocTH TpEX BekTOpoB. [IpaBmito



napajuienenunena. TeopeMa O pa3joKEHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpssmoyronbHast cucreMa KoopAuHar B mpoctpaHcTBe. KoopaumnaTel BekTopa. CBA3b MEXITY
KOOPJMHATAMM BEKTOpPA U KOOpAMHATAMU TOYEK. YTOJI MeXAy BeKTopaMu. CKalsipHOE NPOU3BEACHUE
BEKTOPOB.

11 KJIACC

Tena BpaleHnus

[lonsTus: uUMAMHApPUYECKass IOBEPXHOCTb, KOHHUYECKas IOBEPXHOCTb, cdepuyeckas
MOBEPXHOCTh, OOpasyrolue MnoBepxHocTel. Tena BpamieHus: UWIMHIP, KOHYC, YCEUYEHHBIN KOHYC,
chepa, map. BzaumHoe pacrnonoxkeHue cdepbl M IUIOCKOCTH, KacaTelbHasl IJIOCKOCTh K cdepe.
N300pakeHre Ten BpalmleHUs Ha IUIOCKocTH. Pa3zBépTka munmuHzapa U KoHyca. Cummerpus cdepbl u
mapa.

O6bEM. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00bEME MNPAMOYrOJIBHOTO
napajuiefienuneaa u cieacTBus u3 He€. O0bEM NpAMON U HAKIOHHOW MPU3MBI, HWIHHIIPA, THPaMUIbI
u koHyca. O0BEM mapa 1 IIapoBOTr0 CErMEHTa.

KomOunanmu ten BpamieHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BriMcaHHas B UWJIMHID, ONHACAHHAS
okono muuHapa. [lepecedenue cdepsl u mapa c miockocteio. Kacanue mapa u cdepsl IIOCKOCTBIO.
[ToHsiTHE MHOTOTPaHHHKA, OMIMCAHHOTO OKOJIO cephl, chepbl, BIUCAHHON B MHOTOTPAHHUK WJIU TEJIO
BpallleHUs.

[Inomans MOBEpXHOCTH WHMIMHIpA, KOHyca, miomans chepsl u e€ yacredd. [lomoOue B
npoctpancTBe. OTHoOLIEHUE 00BEMOB, IJIOLIaIeH MoBepXHOCTEH Moa0OHbIX (uryp. IIlpeobpazoBanue
nonobusi, romoretus. Pernenue 3agady Ha IJIOCKOCTH C HCIOJNB30BAHHEM CTEPEOMETPHYECKHX
METOJI0B.

[locTpoeHue ceyeHHi! MHOMOTPAHHUKOB M TEJ BpAlllEHUs: CEYeHMsI LIIMHApa (IapauieIbHo U
MEPHEeHIUKYIIPHO OCH), CEYCHMs] KOHyca (MapajjielibHbIe OCHOBAaHHIO U TPOXOASIIME Yepes
BEpIIMHY), CEUEHUs IIapa, METOAbl IMOCTPOCHMSI CEUYEHUW: METOJ CJIEOB, METOJ BHYTPEHHErO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

Bextopsl B mpocTtpaHcTBe. Onepanuy Haja BEKTOpamMH. BEKTOpHOE yMHOMKEHHE BEKTOPOB.
CpolicTBa BEKTOpHOro yMHOXeHHsS. IIpsamoyronpHas cuctemMa KOOpIMHAT B IIPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnokenue BekTopa mo Oasucy. KoopamHaTHO-BEKTOpHBIH METOA NpU
pEILIeHNN T€OMETPUYECKUX 3a/1ay.

JBHKEeHHS B IPOCTPAHCTBE

JBmwxeHust npoctpancTBa. OtoOpakeHus. J[BuxkeHus u paBeHcTBO ¢uryp. OOmme cBoiicTBa
JNBWO)KEHUW. Buapl [OBWKEHUN: NapaJUIeIbHbIA IEPEHOC, LEHTpAIbHAs CHUMMETPHUS, 3€pKajbHAas
CUMMETpHUSs, IOBOPOT BOKPYT npsiMoil. [IpeoOGpazoBanus noxpobus. [Ipsmas u cepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHET'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knanckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMH O00YUYAIOMIEToCs KaK aKTUBHOTO U OTBETCTBECHHOTO
YJieHa POCCHUUCKOrO OOIIEeCTBA, MPEACTABICHUE O MAaTEMaTHYECKHX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHHUM, MPOIEAYP TPaKJaHCKOro oOImiecTBa (BHIOOPHI, OIPOCH U JPYroe),
yMEHHE B3aWMOJICHCTBOBATh C COLMAIBHBIMH HMHCTUTYTAaMH B COOTBETCTBUU C HUX (DYHKIHUSAMU U
Ha3HAYCHHEM;

2) naTpuoTHYECKOE BOCIINTAHUE:

c(hOPMHUPOBAHHOCTh POCCUUCKOM TPAKIAHCKOW HMJICHTUYHOCTH, YBOXCHHUS K MPOILIOMY U
HACTOSIIEMY POCCHUUCKONW MaTEeMAaTHUKH, LEHHOCTHOE OTHOUIEHHE K JIOCTHXKEHHSIM POCCHUUCKHUX
MAaTEMaTUKOB U POCCUKMCKOM MAaTeMaTHYECKOW IIKOJIbI, HUCIOJb30BAHUE ATUX JOCTHKEHUW B JAPYTUX
HayKaX, TEXHOJIOTHSIX, chepax SIKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHE JYXOBHBIX ILIEHHOCTEH POCCHIICKOTO Hapoja, cOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUS, ITUYECKOTO MOBEJICHHUS, CBA3aHHOTO C MPAKTUUYECKUM NMPUMEHEHUEM JOCTHKCHUM HAYKU U
JEeSATENLHOCThIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIAJa B IIOCTPOSCHUE YCTOMYUBOTO OYIyIIETo;

4) acTeTHYECKOE BOCIIUTaHHE:

3CTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYAs ICTETHUKY MAaTE€MAaTHUYECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3aJa4, PEHICHWH, pPACCYKICHUH, BOCIPUUMYHBOCTD K MAaTEMaTHYCCKHUM acIeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznyeckoe BocIUTAHUE:

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSATH MaTeMaTHYeCKHe 3HAHUS B MHTEpecax 3J0pPOBOTO U
Oe3omacHoro oOpa3a KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JIOPOBBIO (3I0POBOE NHUTAHHE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUH M OTHAbIXA, peryisipHas (u3nueckas aKTHUBHOCTH), (pHU3HUECKOe
COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX CIOPTUBHO-03JOPOBUTEIBLHON JESTENBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYyAYy, OCO3HAaHWE IIEHHOCTH TPYHOJIOOMS, WMHTEpPEC K pPa3IudyHbIM cdepam
MpoeCCHOHAIBHON JIEATEIbHOCTH, CBSI3AHHBIM C MAaTEMAaTUKOM M €€ NPUIIOKCHHUSIMHU, YMEHHE
COBEpIIaTh OCO3HAHHBINM BBHIOOP Oymyiiell mpodeccuu U peann30BBIBATH COOCTBEHHBIE JKU3HEHHBIE
IJIaHbI, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTHMYeCKOMY OOpa30BaHHIO U caMOOOpa3oBaHHUIO Ha
MPOTSDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEHICHWU MPAKTHUYECKUX 3a7a4
MaTeMaTU4eCKOW HalpaBJIECHHOCTH;

7) 3K0JI0rMYecKOe BOCIIUTAHME:

chOPMUPOBAHHOCTh  DKOJOTUYECKOW  KYIbTYpPhl, TOHHMMAaHHWE BIUSHUS  COLMAIBHO-
SKOHOMHMYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOTHON U COLMATBHON CpeJibl, 0OCO3HAHUE TTI00aTHHOTO
XapakTepa SKOJOTUYECKUX MPOOJIeM, OpHUEHTalUs Ha MPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWHM I
perieHus 3aaa4d B 00J1aCTH OKPYKAIOIIeH cpeibl, INIAHUPOBAHNE IMMOCTYIIKOB M OIICHKH MX BO3MOYKHBIX
MOCJIE/ICTBHH J1JIs1 OKPY>KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKd U OOIIECTBEHHOW MPAKTUKH, MOHUMAaHUE MAaTEeMAaTHUYECKOW HAyKH Kak cepbl UeIOBEUYECKOM
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTHU JJIsl PA3BUTHUS LIMBUIM3ALMU, OBJIAJICHUE S3BIKOM
MareMaTUKd U MaTEeMaTHYECKOM KYJIbTYpOM Kak CpEICTBOM IIO3HAHUS MHpaA, TOTOBHOCTh
OCYIIECTBJISITh TPOCKTHYIO M UCCIIEIOBATEILCKYIO IEATEIbHOCTh WHANBUYyalIbHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATHI
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jlornueckue AeicTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMAaTHUECKUX OOBEKTOB, MOHSATHIH,
OTHONIICHUH MEXIYy TIOHATUSAMHU, (OPMYIUPOBATH ONPEICICHUS TMOHITHHA, YCTaHABIUBAThH
CYIIECCTBCHHBIH MpPH3HAK KIACCU(PUKALUN, OCHOBAHUS JUIsl OOOOIICHHS W CpPaBHEHUS, KPUTCPUU
MIPOBOAMMOI0 aHAJIN3a;

BOCIPUHUMATh, (OPMYIUPOBATH M MPEOOPa30BBIBATH CYXKACHUS: YTBEpAUTENbHbIE U
OTpHUIaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MATEMAaTHIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTUBOPEUHS B (aKTaxX, NaHHBIX,
HAONIIOJICHUSAX W YTBEPXKACHUSAX, TMpEaratb KPUTEPUU I BBISIBJICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JieNlaTh  BBIBOJBI C KCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JIOKA3aTeIhCTBA MAaTEMaTUYECKUX YTBEPXKICHHU (MpsSMbIE U OT
MIPOTUBHOTO0), BBICTpaNBaTh apryMEHTAlLIUIO0, TIPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpaTh Croco0 pemieHus y4eOHOUM 3aja4yu (CpaBHUBATh HECKOJIBKO BapHUAHTOB PEIICHHS,
BEIOMpaTh HarOO0JIee TOIXO AN C Y4ETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble uccienoBareibckue JelcTBUSA:

UCIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATENIbCKUM WHCTPYMEHT TIO3HaHUA, (OPMYyIUpOBaTh
BONIPOCHI, (UKCHUPYIOIIUE TPOTHBOpPEYHE, TPOOJIeMy, yCTaHABIMBATH WCKOMOE H JaHHOE,
(GhOopMHUPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHUE;

MIPOBOAMUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAHHUE IO YCTAHOBIICHUIO
O0COOCHHOCTEH MaTEeMaTHYeCKOro OOBEKTa, SBJICHHS, MPOLECCa, BBISIBICHUIO 3aBHCHUMOCTEH MeEXIy
00BEKTaMHU, SIBJICHUSIMH, TIPOIECCAMH,

CaMOCTOATENbHO (OpMYIUpOBaTh O0OOIIEHHUS W BBIBOABI 1O pe3yibTaTaM MPOBEIEHHOTO
HaOIIO/IEHNUsI, WCCIEIOBaHMs, OILIEHWBATh JIOCTOBEPHOCTh IONYYEHHBIX pE3ylbTaTOB, BHIBOJIOB U
0000I1IeHHI;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIABUTAThH MPEITNIOJIOKEHHUS O €0
Pa3BUTHUHU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

BBISBJIATH AePUIUTHI WHGOpPMAIMHU, JAAHHBIX, HEOOXOMUMBIX IS OTBETAa Ha BOMPOC M s
perieHus 3a1a4u;

BBIOMpaTh ~ WHGOPMAIMI0O U3  UCTOYHUKOB  PA3JMYHBIX  THUIOB,  AHAJIU3UPOBATH,
CHUCTEMAaTHU3HPOBATh U HHTEPIPETUPOBATH HHGOPMAIUIO PA3ITUYHBIX BUAOB U (GOPM MPEICTABICHUS;

CTPYKTYypUpPOBaTh HMH(OpPMAILINIO, TMPEACTABIATh €€ B PA3NMUYHBIX (opMax, HIUTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh MHPOPMAIIHH IO CAMOCTOSITEIbHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo0menue:

BOCIIPUHUMATDH B ()OPMYITHPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSAMH U IEISIMU OOIICHMUSI,
SICHO, TOYHO, TPaMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX W NHUCHMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHHUS 110 X0y PEUICHUs 3a/1a4yi, KOMMEHTHUPOBATh MOJIYY€HHBIN PE3YINIbTAT;

B XOJie¢ OOCYXJCHHs 3a/JaBaTb BOMPOCHI IO CYIIECTBY OOCYKIAE€MOW TEMBI, MPOOJIEMBI,
pemaeMoil 3aJadd, BBICKA3bIBATh WJCH, HAICIICHHBICE HA TIOMCK PEIICHHs, COMOCTABISATh CBOHU
CY)KIEHUS C CYXJICHHSIMHU JPYTrUX YYaCTHHKOB JWajora, OOHApYXWBAaTh PA3IHM4YM€ U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (OpMyIHUPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;



MPENCTaBIATh PE3YNbTAaThl pEHICHHUS 3a/Ja4yl, JSKCICPUMEHTa, WCCICIOBaHUS, IPOCKTa,
CaMOCTOSITENTLHO BHIOMpaTh (OpMAT BBICTYIUICHUS C y4€TOM 3aqad MpPe3eHTAllMd M OCOOCHHOCTEH
ayTUTOPHUH.

PeryasiTuBHbIe yHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3aunus:

COCTaBJATh IUIAH, AaJNTOPUTM pEIICHUS 3aJa4d, BBIOMpaTh Cmoco0 pemeHuss ¢ y4ETom
UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH
BapHaHThI PEUICHHUH ¢ y4€TOM HOBOM HH(DOPMALIHU.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BIIQJICTh HABBIKAMH ITO3HABATEIHHOW peIIeKCHMH KaK OCO3HAHMS COBEPIIACMBIX JEHCTBUU H
MBICITUTENIBHBIX TIPOIECCOB, MX PE3YJIbTAaTOB, BIAJETh CIIOCOOAMH CaMONPOBEPKH, CaMOKOHTPOIIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4ecKo 3a/1auu;

MpeIBUJIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh IIpU pPEIICHUWU 3a/ayd, BHOCUTH
KOPPEKTHBBI B JESATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYTHOCTCH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa IeNd U YCIOBHIM, OOBSICHATH MPUUMUHBI JOCTHKCHUS WIIN
HEJOCTHKECHHSI PE3ybTaTOB JEATEIbHOCTH, HAXOAUTh OIMIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJLHOCTD:

MOHUMATh W WHCIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHONW M WHAMBHAyaIbHOH paboOThl mpu
pelieHny y4eOHBIX 3a]a4, MPUHUMATh 1eJIb COBMECTHOM N1€ATENbHOCTH, TUIAHUPOBATh OPTaHHU3AIIIO0
COBMECTHOM pabOThl, paclipeiesiaTh BUIAbl padOT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YNIbTAT
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (0OCyxkaeHus, OOMEH MHEHUH, «MO3TOBBIC
HITYPMBbI» U WHBIE), BBIIOJIHATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOM ACUCTBUS C APYTHMU
qJIecHaMHd KOMaHIbl, OIICHMBATh Ka4eCTBO CBOErO BKJIAJa B OOIMIMHA TPOAYKT II0 KPUTEPHUSM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

NNPEJMETHBIE PE3YJIbTATHI

K xoniry 10 kiaacca o0ydaromuiicss HAyYUTCS:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMM IOHATUSAMH CTEPEOMETPUM IPH pPELICHUH 3aJad M
MPOBEICHUN MaTEMATHIECKUX PACCYKICHHIA;

® [PUMEHATHh aKCHOMBI CTEPEOMETPUHU M CIEACTBUS U3 HUX IPU PELICHUH TeOMETPUYECKUX
3a1ad;

® KJIACCU(HUIMPOBATH B3aUMHOE pACIIOJOKEHHE NPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OIEPHPOBATH TOHATHSIMH, CBSI3aHHBIMH C YIJaMH B TPOCTPAHCTBE: MEXKIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMOH | IIOCKOCTHIO;

e CBOOOIHO OTNIEPUPOBATH MOHITHUSMH, CBSI3aHHBIMHA C MHOTOTDAHHUKAMU;

e CBOOOJHO paclo3HaBaTh OCHOBHBIE BHJBI MHOTOIPAaHHMKOB (TpH3Ma, NHUpamuia,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

® KJIACCU(HUIMPOBATH MHOTOTPAHHUKH, BBIOMpAsi OCHOBAHUS JUIsl KilacCu(UKaLny;

e CBOOOJHO OINEPUPOBATH TMOHATHAMM, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
TUTOCKOCTBIO;

® BBINOJHATH MapajUlebHOE, IEHTPAJbHOE W OPTOrOHAIBHOE IPOEKTUpOBaHHE (Uryp Ha
TUTOCKOCTB, BBITIOJHSATH N300paKeHHs (GUTYp Ha IIIOCKOCTH;



® CTPOUTh CEUYEHHMs] MHOTOTPAHHUKOB PA3JIUYHBIMH METOAAMH, BBIIOJHATh (BBIHOCHBIE)
TJIOCKUE YePTEKHU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y;

® BBIYMCIIATH IUIOMIAN TOBEPXHOCTEH MHOTOIPaHHUKOB (MpU3Ma, MUPAMUA), TEOMETPUUYECKUX
TeJI C IPUMEHEHUEM (HopMy;

e CBOOOJHO ONEpPUPOBAaTh MOHATHSIMH: CUMMETpPUS B IPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTb
CUMMETpPHH, IIEHTP, OCh U MJIOCKOCTh CAMMETPHHU (UTYPHI;

e CBOOOJHO ONEPUPOBATH IOHATUSAMH, COOTBETCTBYIOIIMMM BEKTOpaM M KOOpAMHATaM B
POCTPAHCTBE;

® BBINOJHATH JCHCTBUS HaJl BEKTOPAMU;

e pemaTh 3a7ayd  Ha JIOKa3aTeJbCTBO MAaTEMaTHYECKUX OTHOUIEHHH M HaXOXKAECHUE
TeOMETPUYECKUX BEJIWYHH, NMPHUMEHSS M3BECTHBIE METOIbI NMPH PELUICHHMM MAaTEMaTHYeCKUX 3aaady
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOXKHOCTH;

® MPUMEHATH TPOCTEHIINE MPOrpaMMHBIE CpPEACTBA M AIIEKTPOHHO-KOMMYHUKAI[HOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUUCCKUX 3a]1a4;

® W3BJIEKATh, NPEOOPa30BBIBATE U HHTEPIPETHPOBATH HH(POPMALUIO O MPOCTPAHCTBEHHBIX
reoOMEeTpHUECKUX (PUTypax, MpeaCTaBICHHYIO Ha YepTEKaxX U pUCYHKAX;

® MPUMEHATH IOJydYCHHbIC 3HAHWS Ha TPAKTHUKE: CPaBHUBATh W AHAIU3UPOBATH pPEalbHbIC
CUTyallud, HIPUMEHSTh MW3Y4YEHHbIE IOHATUS B IIpOlecce IIOMCKAa PELIeHUs MaTeMaTU4eCKU
cOpMYIMPOBAHHOW MpPOOJIEMBI, MOJEIHUPOBAaTh pEalbHblE CHTyallUd Ha $3bIKE I'€OMETpHH,
UCCIIeIOBaTh IIOCTPOEHHBIE MOJEIU C HCHOJIb30BAHUEM T'€OMETPUYECKUX MOHATHUH U Teopem,
ammapara anreOphl, pemaTh MPAKTUYECKHE 33/1a4M, CBS3aHHbBIC C HAXOXKACHHUEM T'€OMETPHYECKUX
BEJINYNH;

® UMETh TPEACTABICHUS 00 OCHOBHBIX JTamax pPa3BHTHS T'€OMETPHUH KaK COCTaBHOW YacTh
byHaaMeHTa pa3BUTHsI TEXHOJIOTHUII.

K konny 11 kiacca oGyyaroniuiicss HAy4uTCs:

e CBOOOJHO OINEPUPOBATH MOHATUSAMH, CBSI3aHHBIMM C LWIMHIPUYECKOH, KOHHYECKOH U
cepruieckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTYUEHUS;

® OIEpUPOBaTh MOHATUSMH, CBA3aHHBIMU C TEJIaMU BpAILlEHUs: LWIMHIPOM, KOHYCOM, chepoit
U [IapOM;

® pacro3HaBaTh Tejla BpalleHHus (LUWIMHIpP, KOHYC, cepa M 1Iap) MU OOBSICHATH CHOCOOBI
TIOJTyYCHUS TeJl BPAIICHUS;

® KJIACCU(HUIMPOBATH B3AUMHOE PaCIONOKeHue chepsl U MIOCKOCTH;

® BBIYHUCIATH BEIMYMHBI 3J€MEHTOB MHOI'OI'PDAaHHHKOB M TN BpalleHHs, 00bEMBI U IJIOLIAIU
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BPALLEHUS, TEOMETPUUYECKHUX TeJl ¢ MPUMEHEHHEM (OpMYII;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH, CBA3aHHBIMH C KOMOMHAIUSIMH TeJl BpALICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAaHHBIM B cdepy W ONMHCAHHBIA OKoio cdepbl, cdepa,
BITMCAHHAsl B MHOTOTPAHHUK WJIN TEJIO BPAICHHUS,

® BBIYHCIIATH COOTHOIICHHUST MEXIY TUIOMIAISIMU TIOBEPXHOCTEH 1 00bEMaMH ITOT00HBIX TET;

e 1300paxarb M3y4yaemble (DUTYpBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYD: BHI CBEPXY, COOKY, CHH3Y, CTPOUTH CEYCHUS TEJl BpaIllCHUS;

® U3BJIEKAaTh, MHTEPIPETUPOBATH M IPeoOpa3oBbIBaTh HMH(OPMAIMI0 O MPOCTPAHCTBEHHBIX
TeOMEeTPUYECKUX (PUTYpax, MPEeICTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

e CBOOOHO OTNIEPUPOBATH IMMOHITHEM BEKTOP B MTPOCTPAHCTBE;

® BBINOJHATH ONEpaIMU HaJl BEKTOPAMU;

® 33/1aBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;



e pelmaTb reOMETPUYECKHE 3aJa4d Ha BBIYMCICHHUE YIJIOB MEXAY NPAMBIMU U IUIOCKOCTSIMH,
BBIUMCJIICHUE PACCTOSHUHM OT TOYKM JO IUIOCKOCTH, B IL€JIOM, HAa IPUMEHEHUE BEKTOPHO-
KOOPJHMHATHOI'O METO/A IIPYU PELICHUY;

e CBOOOJHO ONEPUPOBATH IMOHITHUSAMH, CBSI3aHHBIMH C JABM)KEHHEM B IPOCTPAHCTBE, 3HATb
CBOMCTBA JIBIKCHUIA;

® BBINOJHATh U300paKEHUsI MHOTOI'PAaHHUKOB U TeJl BPALCHUs MPH MapajuleIbHOM IepeHoce,
[EHTPaAIbHONW CUMMETPHH, 3€pPKAIbHOW CUMMETPHH, TIPU TIOBOPOTE BOKPYT MPSAMOiA, IpeoOpa3oBaHus
MO00HS;

® CTPOUTb CEUEHUS MHOTOTPAaHHUKOB M TEJl BPAIICHUS: CEUEHUS LWIMHIApA (IapajuleIbHO U
NEPIEHINKYJIIPHO OCH), CEYEHHUs KOHyca (IapajiesibHble OCHOBAaHMIO M IPOXOASIIME uepes
BEpLIMHY), CEUEHHsI 11apa;

® JCIOJB30BaTh METOABI IOCTPOCHMS CEYCHWMM: METOJ CIEAO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHHUS, METOJI IIEPEHOCA CEKYLIEH MIIOCKOCTH;

® JI0Ka3bIBATh FEOMETPUYECKUE YTBEPKICHNUS;

® IPUMEHATH TIeoMeTpudyeckue (PakThl s pEUIEHUs  CTEPEeOMETPUYECKUX  3ajad,
IIPEIIIOJIAratoIUX HECKOJIBKO IIAroB PEIICHHUs, €CJIM YCIOBHA INPUMEHEHMS 3aJaHbl B SIBHOM U
HEsIBHOU (opme;

e pemarh 3aJaud  Ha JI0KA3aTeJIbCTBO MAaTEMATHYECKUX OTHOLIEHWH W HAaxXOXKICHHE
r€OMETPUYECKHUX BEJINYUH;

® IPUMEHATH IPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU
pEeLIEHNN CTEPEOMETPUYECKUX 3a/1a4;

® NPUMEHATH IIOJYYCHHBIC 3HAHUS HAa IPAKTHKE: CPAaBHUBATh, aHAJIU3UPOBATh M OLICHUBATbH
peanbHble CUTYyallMM, NPUMEHITh W3Y4YCHHBIC IIOHATHS, TEOPEMBI, CBOWCTBA B IPOLIECCE IIOMCKA
peleHuss MaTeMaTHYecKu c(hopMyIupoBaHHON MpoOJIeMBbl, MOJIEIUPOBATh pealibHble CUTYalluu Ha
A3BIKE TEOMETPHH, UCCIIEI0BATh IOCTPOESHHBIE MOJIEIH C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX MTOHATUI
U TeopeM, ammapaTta aiareOpbl, pellaTh MPaKTUYECKHWE 3a7aud, CBSI3aHHBIE C HAaXOXICHHEM
F€OMETPUYECKHUX BEJINYUH;

® UMETh NpEJCTaBlIeHUs 00 OCHOBHBIX JdTamax pa3BUTUS I'€OMETPUU KAaK COCTaBHOM YacTH
¢dbyHIaMeHTa pa3BUTHSI TEXHOJIOTUH.
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TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

n/n

HaunmenoBaHmue pa3xeioB u
TEM NMPOrpaMMbl

KoaunuecTBO 4acoB

Bcero

Konrp.
padoThI

pakr.
padoThI

IL1anupyemsle
oOpa3oBaTe/ibHbIE Pe3yJbTAThHI
H3Yy4YeHHs pasjaesia
(IMYHOCTHBIE,
MeTamnpeaMeTHbIe,
npeaMeTHbIE)

JyekTpoHHbIE (U(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYPChI

BBenenue B crepeoMeTpuio

23

Ompenenarb  IUIOCKOCTh  Kak
¢burypy, B KOTOPOH BBITIOTHSACTCS
IUTAHUMETPHS. Jenatpb
MPOCTEUIINE JTOTUIECKUE BHIBOJIBI
U3  aKCUOMATHKH  IUIOCKOCTH.
[IpuBOIUTE TpPUMEPHI PEATBHBIX
00BEKTOB, ujeaan3anuei
KOTOPBIX  SIBJISIIOTCS ~ aKCHOMBI
reomerpun. M3ydarb, MpUMEHSTH
MIPUHITMIIBI TTIOCTPOCHUSI CEYCHUH.
Hcnonb3oBare 1711 MOCTPOCHHS
CEYECHUM METOJI CJEI0B, METO
BHYTPEHHEIO  MPOEKTUPOBAHMUS,
METO/T nepeHoca cekyuiei
TIIOCKOCTH. Pemate
CTEPEOMETPUYECKUE 3aJaud: Ha
OmpeJieJIeHue BHUJA CEUCHUS W
HaXOXJIEHWE  €ro  IUIOMIAJIH.
AkTyanu3upoBatb  (aKTel U
METObI TJIAaHUMETPHH,
pereBaHTHBIE TeMe, IPOBOJIUTH
aHanoruu. Hcnonb3oBaTh mpu
pelieHuu  3a7ad  Cieaylolue
IUIAHUMETpUYeckne  (pakTel U

https://resh.edu.ru/subject/lesson/4756/
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Bzaumuoe PAaCIIOJJIOKCHUC
MMPAMBIX B IPOCTPAHCTBEC

Meroasl: Teopemer daneca u o
MPONOPLUUOHANBHBIX  OTPE3KaXx.
ANTOpUTM JIeJeHusl OTpe3Ka Ha N
paBHBIX YacTeu. Teopema
Memnenas. PaBHOOEIpeHHBII
TPEyTroJbHUK. PaBHOCTOpOHHUI
TpeyroJbHUK. IIpsmMoyronsHbIN
TpeyroibHUK. CBOICTBO cpenHei
JUHUM TpeyrojbHuka. CBOMCTBO
OHMCCEKTPUCHI YIiia TPEYTOJIbHHKA.
CBOICTBO MeAMaH TPEYroJbHUKA.
[Ipuznaku noaoous
TPEYroJIbHUKOB. [Tonyuats
MpeACTaBICHUS 00 OCHOBHBIX
JTanax pa3BUTHUS T'€OMETPUU Kak
COCTaBHOM wyacTu (¢yHIaMeHTa
Pa3BUTHS TEXHOJIOTUI

Knaccudunuponatsb B3aUMHOE
pacIonoxkeHue MPSIMBIX B
IIPOCTPAHCTBE, WJUTFOCTPUPYS
PUCYHKAMHM M TPUBOJIS IPUMEPHI
W3 peajbHOM XKHU3HU. J{OKa3bIBATh
TEOPEMY O CYIIECTBOBAaHUU U
€IUHCTBEHHOCTH  IapaJlleIbHOU
psIMOM,  INpOXOAAIIEH  depe3
TOYKY IIPOCTPAaHCTBA U  HeE
JIeXale Ha JApyrod IpsIMOM;
JIEMMY O TEPECEYEHNN TUIOCKOCTH
JIBYMS NapajuIeIbHBIMU
NpsIMBIMH;  TEOpEMY O  TpEX
HapajuIeIbHBIX IPSIMBIX.

http://geometry2006.narod.ru/Lessons/10-

11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-

11/5b.pptx
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Jloka3bIBaTh IIPU3HAK
CKPELIMBAIOILUXCS HPSMBIX,
TEOPEMY O  CKpPELIMBAIOIIUXCS
npsMbIX. Jloka3plBaTh TEOpeMy O
paBeHCTBE yIJI0B c
COHAIIPABJIICHHBIMH  CTOPOHAMH.
OOBsCHATH, 4YTO  Ha3bIBACTCS
NapajuleIbHBIM U LIEHTPAJIbHBIM

MIPOCKTUPOBAHUEM u KaK
BBINOJIHSETCS ~ IPOCKTUPOBAHUE
¢buryp Ha IJIOCKOCTb.
Jloka3biBaTh CBOICTBA

HapaieIbHOTO MPOSKTHPOBAHMUSL.
N3o0paxxaTh B  mapauielbHON

MIPOEKIINU pa3Hble
r€OMETPUYECKHE ¢burypst.
Pemars CTEpEOMETPUUECKHE

3aJa4yd  Ha JOKa3aTelbCTBO U
HCCIEAOBaHUE,  CBSI3aHHBIE  C
pacmoyioKE€HUEeM  MpsAMBIX B
MPOCTPAHCTBE. [IpoBoauTH
JIOKa3aTelIbHbIE PACCYXACHUS MTPU
pPEIICHUU TCOMETPUUCCKUX 3aaa4,
CBA3aHHBIX CcO B3anMHbBIM
PaCIIOIOKCHHUEM IMPAMBIX B
MPOCTPAHCTBE. CpaBHHBAT®,
aHAIM3UpPOBaTh M OLIEHUBATH
YTBEPKJICHUS c LENBIO
BBISIBIICHUS JIOTUYECKHU
KOPPEKTHBIX W  HEKOPPEKTHBIX
paccyXIeHHil. MoaenupoBaThb

13



peaJIbHbIE CUTYyallM, CBSI3aHHBIC
CO B3aUMHBIM PaCMOJIOKEHUEM
NpsIMBIX B TPOCTPAHCTBE, Ha
sa3plke reoMeTpun. lccnempoBath
MIOCTPOCHHbIE MOJIEIH c
HCII0JIb30BaHUEM
FEOMETPUYECKUX  MNOHATHM U
TEopeM,  ammapara  anreopsl,
uudpoBeix pecypcos. Ilomyuars
MIPEJICTAaBJICHHE O IIEHTPAIbHOM
MIPOEKTUPOBAHUH U 00 HCTOPUU
paboT Mo TEOPUU MEPCIEKTUBBI

[TapamienbHOCTh NPSMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE

KnaccudumupoBars ~ B3auMHOE
pacIIOIOKEHUE IPsIMO u
IUDIOCKOCTH B IIPOCTPAHCTBE,
MIPUBOIA COOTBETCTBYIOILIHE
IIpUMEPBl U3 PEAIBHOU JKU3HU.
@opMynIMpoBaTh  OINpPEACIICHUE
MapajieabHbIX IPSAMOi 51
IJIOCKOCTH. Jl0Ka3bIBaTh MPU3HAK
0 TMApajuIeIbHOCTH NPSIMOM H
MJIOCKOCTH; CBOMCTBA
MapaJUIeIbHOCTH  IPSIMOM U
IJIOCKOCTH. Pewrats
CTEPEOMETPUYECKHE 3a1a4u
BBIYMCIICHUS U J0Ka3aTeIbCTBO,
CBA3aHHBIE C IAPaJUIEIBHOCTHIO
NpsAIMBIX U IIJIOCKOCTEM B

MPOCTPAHCTBE. Pemars
MPaKTUYECKUE 3a1a4u Ha
MOCTPOEHUE CE€UYEHUM Ha

http://geometry2006.narod.ru/Lessons/10-
11/7a.pptx
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yepTekax TeTpasapa u

napajienenunesa. Pewatp
CTEPEOMETPUYECKHE 3a/1a4u,
CBSA3aHHbIE c IIOCTPOECHHEM
CEYECHMI IIJIOCKOCTBIO.
[IpoBoauTH JIOTUYECKHU
KOpPPEKTHBIE JIOKa3aTeIbHbIE

paccyXJieHusi ~IpU  pEeLICHUU
F€OMETPUUYECKHUX 3aJa4
CBS3aHHBIX C MMapauICIbHOCTHIO
IUIOCKOCTEH. CpaBHuBaTh u
aHAJIM3UPOBATH peanbHbIC
CUTYyalluH, CBSI3aHHBIE c
MapaJUICIbHOCTBIO  NPSAMOH U
IJIOCKOCTH B NPOCTPAHCTBE;
MOJICJIUPOBATH peanbHbIe
CUTYaIIlWH, CBSI3aHHBIE c
MapaJUICIbHOCTBIO  NPSAMOA U
IJIOCKOCTH B MPOCTPAaHCTBE, Ha
SI3bIKE TEOMETPUU

[eprieHAUKYIAPHOCTH MPSIMBIX
Y TUIOCKOCTEW B ITPOCTPAHCTBE

25

AkrtyanusupoBaTb  (akThl U

METO/IbI IUIAaHUMETPHH,
pEJIEBaHTHBIE TEME, IPOBOAUTH
AQHAJIOTHUH. dopmynupoBaTh
OIIpEIEJICHUS:

NEPIEHANKYIIPHBIX TPSAMBIX B
IIPOCTPAHCTBE; OIIpEJIeIICHUE

NpsIMOM, TNEPNEHIUKYIIPHON K
IJIOCKOCTH. JI0Ka3bIBaTh: IEMMY O
HEPIECHIUKYJIAPHOCTH IBYX
MapaAJUICIIbHBIX MPSIMBIX K TPEThEH

http://geometry2006.narod.ru/Lessons/10-

11/8b.pptx
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MIPSIMOM; TEOPEMBI O CBSI3U MEXKAY
MapajuIeIbHOCTBIO MPSAMBIX U HX
MEePIEHIUKYISIPHOCTBIO K
IIJIOCKOCTH. Jloka3bIBaTh:
TEOPEMY, BBIPAXAIOUIYIO MTPU3HAK
NEPIEHIUKYJIAPHOCTH HpPSIMON U

IIJIOCKOCTH; TeOpeMy 0
CYLIECTBOBAHUH u
€UHCTBEHHOCTH IPsIMOiA,

MpPOXOIAIIe  uepe3  JaHHYIO
TOYKY M TEPHEHAUKYISIPHON K
JTaHHOHM T1uTocKocTH. M3o0paxkarh

B3aUMHO NEePHEHANKYJIIPHbIE
MPAMYIO " IUIOCKOCTb.
DopmyJIUPOBATH CBOICTBO

MEPIEHIUKYIIAPA 10 OTHOIIEHUIO
K TJIOCKOCTH. [Tomyuats
MpEe/CTaBIeHUE O  3HAUYEHUU
NEepHNeHIUKYIsIpa s JIPYTrux

obnacreit HayKHu (pusuka,
JHEPreTHKa, Ja3epHbIe
TEXHOJIOTUH), B pEaIbHOW >KU3HU
(TexHuka, OKpYXKaromas
00CTaHOBKA). Jloka3pIBaTh
YTBEPKACHUS,  CBSI3aHHBIE  C
MpOEKIMen MPAMOI Ha
IJIOCKOCTB,

HENEPNEHAUKYISIPHYIO K  OTOMU
npsMoi. Jloka3blBaTh TEOpeMy O
TPEX MEPICHINKYIISIpax u
TeopeMy OOpaTHYI0 TeopeMe O
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TPEX MEPIEHAUKYIApaXx.
Ilomyyats  mpencraBieHue 00

OpPTOTrOHAJILHOM
IIPOEKTUpPOBaHUM.  JlOKa3bIBaTh
TEOpEMY O IPOEKIMHM TOYKH Ha
NpAMYIO. Pewats
CTEPEOMETPUYECKHE 3a/1a4u,
CBSA3aHHBIC c

MEePIEHIUKYISIPHOCTHIO TIPSIMOM 1
IJIOCKOCTH. PelaTe mpukiaaHbie
3a/1a4u, CBSI3aHHBIE c
HaxO0XXJICHUEM TI'€OMETPUUYECKUX
BEJINYUH. u IJIOCKOCTb.
DopmyJIUPOBATH CBOICTBO
MEePIEHIUKYISIpAa 110 OTHOIICHUIO
K TJIOCKOCTH. [Tomyuats
NIPEACTABICHUE O  3HAYCHUU
MEePHEHIUKYIsIpa sl JIPYTUX

obnacreit HayKHu (pusuka,
SHEpreTHuka, Ja3epHble
TEXHOJIOTUH), B pEaIbHOW >KU3HU
(TexHHKa, OKpYy»KaroIas
00CTaHOBKA). Jloxa3pIBaTh
VTBEp)KIEHUS,  CBS3aHHBIE  C
MpOEKIMen MPAMO Ha
TIOCKOCTB,

HENEPNEHAUKYISIPHYIO K  OTOM
npsMoi. Jloka3biBaTh TEOpeMy O

TPEX MEPICHINKYIISIpax u
TeopeMy OOpaTHyI0 TeopeMe O
TpEX MEPIEHINKYISAPAX.

17



[Monyyats mpencraBieHue 00

OpPTOTrOHAJILHOM
MpoeKTUpoBaHUH.  J{OKa3bIBaTh
TEOpeMy O MPOEKIMH TOYKH Ha
MPAMYIO. Pemars
CTEpPEOMETPUUECKHE 3a/1a4u,
CBSI3aHHBIE c

NEPIEHIUKYISIPHOCTBIO IIPSIMOM U
IJIOCKOCTH. Pemare npukiaaHbe
3a/1a4H, CBSI3aHHbIE c
HaXOXJCHUEM TI'E€OMETPHUYECKHUX
BEJIMYHH.

VYrael 1 pacCTOsTHUS

16

Axrtyanu3upoBatb  (GakTel  H
METO/1bI IUIAaHUMETPUH,
pEJIEBAHTHBIE TEME, IPOBOAMUTH
AQHAJIOTUH. DopmyIMpoBaTh
OIIpEZICNICHUE JIBYTPAHHOIO YTJa.
Jloka3pIBaTh CBOMCTBO pPaBEHCTBA
BCEX JIMHEWHBIX YIJIOB
JBYTPaHHOTO yria.
KnaccuunupoBates JIByrpaHHble
yIabl B 3aBUCUMOCTH OT MX

rpagyCHOM MEpBHI.
@dopMyIupoBaTh  ONpEACIIEHUE
B3aMHO NEPIEHIUKYIIPHBIX
ILUIOCKOCTEM. Jloka3biBaTh
TEOpEMY 0 IIpU3HAKe
NEPIEHIANKYIIPHOCTH IBYX
IIJIOCKOCTEM. DopMyIMpOBATH

ciencreue (M3 TpU3HAKA) O
MEPIIEHAUKYISIPHOCTH TIOCKOCTH,

http://geometry2006.narod.ru/Lessons/10-
11/16a.pptx
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KOoTopast NEpIEHIUKYIISIpHA
MPSAMOW, o KOTOpOM
MepeceKkaroTcsl JBEe IUIOCKOCTH,
9TH  IUIOCKOCTSAM. JlOKa3bIBaTh
YTBEPXJACHUSI O €ro CBOWMCTBAaX;
TEOpEMY M CIIEICTBHE U3 HEE O

AuaroHaiiax MpsAMOYT'OJIbHOT'O
rapajuiesIenuneaa. Pemars
CTEPEOMETPUYECKHE 3a7a4H,
CBS3aHHBIE c

NEePIEHAUKYJIIPHOCTh HPAMBIX U
IJIOCKOCTEH, UCHONb3Ys
IUIAaHUMETpUYecKue  (QakThl U
Metonbl. [IpoBoauTh Jornyecku
KOPPEKTHbIE Jl0Ka3aTeNbHbIE
paccyXaeHuss TpH  pelIeHUU

reOMEeTPUYECKUX 3ajad,
CBSI3aHHBIX c
MIEPIEHIUKYJIIPHOCTBIO

IUIOCKOCTEN. AHaIu3upoBaTbh U
MOJIETTUPOBATh Ha A3BIKE

T€OMETPUU pEallbHbIE CUTYallUH,
CBA3AaHHBIC C
HepHeH)II/IKy.TISIpHOCTBIO HpSIMI)IX
n  miaockocter.  HccnemosaTh
HOCTpOGHHI)Ie MOICJIn, B TOM
YyUCI€ MW C  HCIIOJb30BaHUEM
anmapata  aireOpsl. PemraTe
MIPUKJIAHBIE 3a7a41, CBSI3aHHbIE C
HaxO0XXJICHUEM T'€OMETPUUYECKUX
BEIIUYUH
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MHororpaHHUKH

BexTopsl B mpocTpaHcTBE

12

PaGorars ¢ yueOHMKOM: 3a7aBaTh
BOINPOCHI, JIeJIaTh ~ 3aMEYaHMsl,
KOMMEHTAapuHl.  AHaJIU3UPOBATh
pewenre  3amadd.  PucoBath
BBIIMYKJIBIE ~ MHOTOIPAHHUKH  C
3aJaHHBIMHA CBOICTBaMH;
BOCCTAHABIMBATL OOLIMHA  BUJ
BBIITYKJIOTO MHOTOIPAaHHHUKA 10
JIBYM ero MIPOCKITUSM.
Jloka3bIBaTh CBOMCTBA BBITYKJIOTO
MHOTOI'paHHUKA. PucoBatb
BBIIIYKJIBIE ~ MHOTOTPAHHUKUA  C
pazHoi )7 R () 10): 10
XapaKTEePUCTUKON;  HCCIEA0BaTh
BO3MOXKHOCTH MOJTYYCHUS
pe3yibpTaTa TIpH BapbUPOBAHUU
JnaHHbIX. Jloka3piBaTh CBOMCTRBA
MPaBUIBHBIX ~ MHOTOTPAHHHUKOB.
[InanupoBath MIOCTPOEHUE
MPaBUJIbHBIX MHOTOTPAHHUKOB Ha
MOBEPXHOCTAX IPYTUX
MPaBUIIbHBIX MHOTOTPAaHHUKOB

AxrtyanusupoBaTb  (akTel U

METO/IbI TUTAHUMETPHH,
pEJIEBaHTHBIE TEME, IPOBOAUTH
AQHAJIOTHUH. OnepupoBatb
MOHATUSIMHU: BEKTOP Ha

IJIOCKOCTH U B TPOCTPAHCTBE;
KOMILTaHAPHBIC BCKTODPBGI.
[IpuBoauTh MPUMEPHI
(bU3MYECKHUX BEKTOPHBIX BEIUYHUH.

http://geometry2006.narod.ru/Lessons/10-
11/24.pptx

http://geometry2006.narod.ru/Lessons/10-
11/9a.pptx
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OcBauBarth IMpaBHJjia BBIIIOJHCHUSA

NEeUCTBUI CIIOKEHUA u
BBIYMTAHHUSA BEKTOPOB,
YMHOXKCHHSI BEKTOpa Ha YHCIIO.
Jloxa3pIBaTh MIPU3HAK

KOMIUIAHAPHOCTH TPEX BEKTOPOB.
Jloka3bIBaTh TEOpeMy 0
pasiioxKeHuu Jr00ro BEKTOpa I0
TpéM JaHHBIM HCKOMIIJIAHAPHBIM
BEKTOpam

[ToBTOpenue, o6o0IIeHNE U
crucTeMaTu3aluvs 3HaHU

Pemate CTEPEOMETPUUECKUE
3a/1a4u Ha  JI0Ka3aTeJbCTBO

MaTEMAaTHYCCKUX OTHOHIeHHﬁ,
HaXO0XICHUC reoOMCTPHUICCKUX
BEJIMYHH (mvH, yIJIOB,
TIJTOTIAICH, 00BEMOB).
Hcnonp3oBaTh MpU  PEHICHUU
CTEPEOMETPUICCKUX 3a1au

IUIaHUMETpUYecKre  (pakTel U
Metonbl. [IpoBoauTh JOrHUYecKu
KOPPEKTHbIE J0Ka3aTelIbHbIe
paccyXaeHusT TpH  pelIeHUU
CTEPEOMETPUUECKUX u
TUTAHUMETPUYECKUX 3a1a4.
CpaBHMBaTh ¥ aHAIU3UPOBATH
peanbHble CUTYAallMM M BBISBIATH
BO3MOXXHOCTb €€ MOJEIMPOBAHUS

Ha SI3BIKE reoMETpuH.
MoaenupoBathb peanbHYI0
CUTYaIMIO Ha S3bIKE T€OMETPUU U
HCCIIEIOBATh MOCTPOECHHBIE
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

MOJENM, B TOM YHCIE U C
HCIIOJIb30BAHUEM anmnapara
ayreOpsbl. Hcnonb3oBath
KOMIIBIOTEPHBIE IIPOIPaMMBI IIPU
pelleHnn  3a4ad. [Tosryuats
IIPEJICTABIEHUE O FEOMETPUM Kak
0 Ppa3BUBAIOILIECHUCS HayKe,
HCCIIEIYIOLIEHN OKpYKarOILHI
MHp, CBSI3aHHOM C peaJbHbIMHU
00beKTaMu, IIOMOTaroIen
PELINTh pEabHbIE KU3HEHHBIC
CUTYallMU O POJIM CTEPEOMETPHUH B
pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIbIOTEPHBIX
texHoioruil.  CpaBHUBaTh U
aHAJIM3UPOBATh YTBEPKACHUS C
LENbI0  BBIBIECHUS JIOTUYECKU
KOPPEKTHBIX M  HEKOPPEKTHBIX

paccyXIeHHM. Uccnenosars
IIOCTPOEHHBIE MOJENH.
Hcnonb3oBars 1 poBbIe
pecypcbl
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11 KUIACC

KosmuecTBo yacos IInanupyembie

HanMeHnoBanme oOpa3oBaTe/ibHbIE
Ne pe3yabTaThl U3yYEeHUS 3HeKTp0HHLIe (I[H(prBbIe) OﬁpaSOBaTeﬂbeIe

pa3aeiioB U TeM Kontp. IlIpakr.
n/n Bcero pasaesia (JIMYHOCTHBIE, pecypcsl

NPOrpamMMbl

porp padoTbl  paboThI MeTanpeaAMeTHbIe,
npeaMeTHbIE)

AKTyanusupoBaTh (akThl U

METO/IbI MJIAHUMETPUH,
peJieBaHTHBIC TEME,
MIPOBOJIUTH aHaJIOTUH.
CBOOUTH JEeHCTBUS C

BEKTOpaMU K aHAJIOTHYHBIM
NEUCTBUAM C ux
KoopauHatamMu. BcrnoMHUTH
omnpeaeieHue CKaJISIPHOTO
YMHOKEHHMSI U €r0 CBOWCTBA.
Beaucnars ¢ ITOMOMNIBIO

CKaJIIPHOTO YMHOXEHHSI  https://mathprofi.com/uploads/files/1230 f 41 yu.a.-
Ananutuyeckas ) . ]
1 15 1 JUIMHBI ~ BEKTOpPOB,  yribl  andrianov-analiticheskaya-geometriya.pdf?key=
reOMEeTpHs
MeXIy HUMHU, yCTaHaBIMBaTh  d46ec6f93d 13e70fdbe9c794555554ed/
NepHeHIUKYISIPHOCTD
BEKTOPOB. BriBoauTh

YpaBHEHUE  IUIOCKOCTU H
dbopMyny  paccTOSHUS  OT
TOYKH JI0 TUIOCKOCTH. Pematp

3aJ1a4H, coueTas
KOOPIWHATHBIA M BEKTOPHBII
METOJIbI. [TIpoBOaUTH
JIOTUYECKH KOpPPEKTHBIE

JI0Ka3aTeNbHbIE PACCYKICHUS

pu peuieHun
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[ToBTOpEHME,
00001IeHHE 1
CHCTEMAaTHU3allHs
3HAaHUH

15

FEOMETPUUYECKHUX 3a7ad Ha
IpUMEHEHHE
BEKTOPHOKOOPAMHATHOIO
MeToAa. AHamu3upoBaTh U
MOJEIUpPOBaTh Ha  SI3BIKE
rE€OMETPUH peasibHbIe
CUTYyalluH, CBSI3aHHbIE
BEKTOPAMU U KOOPAHMHATaMHU.
HccenenoBare  MOCTPOCHHBIE
MOJIeJIM, B TOM 4YHCIE U C
UCMOJIb30BaHUEM  ammapara
anreOpsl. Hcnonb3oBath
KOMIIbIOTEPHBIE TPOTrPAMMBI.
3HAKOMHUTbCS C HUCTOpHUEl
pa3BUTHS MaTEMaTUKU

Crpoutp cevenus. Pemath
CTEpEOMETPUYECKUE 3aJauu
Ha JTI0Ka3aTelIbCTBO
MaTEeMaTHYSCKHX

OTHOIIICHUH, HaxO0XICHUE
TCOMETPHUYSCKAX  BEJIMYUH
(nmuH, yIJOB, TUIOMIAJEH,
00BEMOB). Hcrnons3oBath
npu pelieHnun
CTEPEOMETPUYECKUX  3a/ad
IUTAaHUMETpUYeckue (HakTol U
METO/IBI. [IpoBoauTh
JIOTHYECKH KOPPEKTHBIC
JTIOKa3aTeIbHBIE PACCYKICHUS
npu petieHuun
CTEPEOMETPUYECKUX  3ajad.
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O0BéM
MHOTOTpaHHHKA

17

CpaBHUBaThH u
aHaJIU3UPOBAThH peanbHbIe
CUTyaluu u BBISIBJIATD
BO3MOHOCTb eé
MOJCIINPOBAHUS Ha  SI3bIKE
reoMeTpud. MoaenupoBarb
pealbHYI0  CUTYallHI0  Ha
SA3BIKE reoMeTpun u
HCCIIEN0BATh  IOCTPOCHHBIE
MOJENIM, B TOM 4YHUCIE U C
HCIIOJIb30BAaHUEM  ammapara
anreopsl. Hcnons3oBath
KOMITBIOTEPHBIE MPOrPaMMBbl
MIpY PEUICHUH 3a7a4

CBo06o1HO ONEepUpPOBATH
NOHATUSMH: O00BEM  Tena,
00BEM MPSIMOYTOJIBHOTO
napajuiejaenumnesa.

@opMyJIUPOBATH  OCHOBHBIE
CBOMCTBa 00BEMOB.
Joxa3piBaTh  Teopemy 00
00BEMeE MPSIMOYTOJIBHOTO
napajienenunesaa,

cnencteus U3 He€. Paspesars
MHOT'OTPAHHUKH,

MepeKIIaabIBaTh 4acTH.
Pemate cTepeomerpuueckue

3a/1a4H, CBSI3AHHBIE C
BBEIUHCIICHUEM 00BEMa
MPSIMOYTOJIBHOTO

napajuiesienumnena, MpU3MBIL.

https://interneturok.ru/lesson/geometry/9-

klass/effektivnye-

kursy/mnogogranniki-vidy-mnogogrannikov-ob-yom-chast-
5-

ob-em-prizmye-i-piramidy-teorema-eylera-dlya-
mnogogrannika?utm_source=yandex&utm_medium=
cpc&utm_campaign=72136850&utm_content=
14629084054&utm_term==&yclid=15796962723338911743
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https://interneturok.ru/lesson/geometry/9-klass/effektivnye-
https://interneturok.ru/lesson/geometry/9-klass/effektivnye-

CpaBHUBaThH u
aHAJIM3UPOBATh YTBEPKIACHUS
c LEJIBIO BBISIBJICHUS
JOTMYECKH KOPPEKTHBIX MU
HEKOPPEKTHBIX

pacCyXIEHHUI.

AHanu3upoBarthb u
MOJENUPOBaTh HA  SI3BIKE
r€OMETPHH peanbHbIe
CUTyallud,  CBSI3aHHBIE C
00BEMOM  NPSMOYTOJIBHOTO
napajiesienunena, HIpU3MbI,
UPaMUJIBI. Hccnenosatb
MOCTPOCHHBIE MOJIEH, B TOM
YHUCIE€ W C HCIOJIb30BAaHHEM
amnmnapara anreopsl.
BeiBOguTH OCHOBHYIO
UHTETPATBHYIO (HOPMYITY ISt
BbIUUCIIEHUSI OO0OBEMOB Tell.
Jloka3piBaTh  TeopemMy 00
00bEME HAKJIOHHOW TMPHU3MBbI
Ha TpUMepe TPeyrojbHOU
MIPU3MBI B [T TPOU3BOJIEHON
MIPU3MBI. Jlokxa3sIBaTh
TEopeMy: 00 00BEME
nupamMuibl, (HOpMyIHpPOBATH
CIIEACTBUS M3 Hee: O00bEM

YCEYEHHOU MAPAMUIBL.
BeBonute  Qopmyny s
BBIYMCIICHHS 00BEMOB

YCEUEHHOU MUPaMU/IbI
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Tena Bpaienus

24

Coboano OTIepUPOBATH

TIOHSATUSIMH:

IMHAPUYECKAs
MIOBEPXHOCTH, IWIAHP.
NzyuaTh CIIOCOOBI

MOJYYECHUS IHITUHAPHUECKON
MOBEPXHOCTH, LWIMHIpA.
N300paxaTh HWIMHIAP U €r0

ceUyeHus IJIOCKOCTBIO.
CBo06o1HO OTepupoBaTh
MOHSTUSIMH: KOHUYecKast
MOBEPXHOCTb, KOHYC,

yceu€HHbId KOHyc. M3ydarb
CIoco0ObI MOJIyYEHUs
KOHMYECKOW  IIOBEPXHOCTH,
KoHyca. M300paxkats KOHYC U
€r0 CEYEHHs IIIOCKOCTBIO,
MPOXOJIAIIEH Yepe3 OoCh, M
IIJIOCKOCTBIO,

NEPIEHIUKYIAPHOH K OCH.
BeiBoguts  popmynel s
BbIUUCIIEHUsI ~ OOKOBOM  u
MOJTHOM TIOBEPXHOCTEH TeEN
BpAIlCHUS. Pemars
CTEPEOMETPHUYECKHE 3aauH,
CBSI3aHHBIE c TeJaMu
BpallleHus, HaXO0XJACHUEM
iomaau OOKOBOW U TOJHON
IIOBEPXHOCTH, IIOCTPOECHUEM
ceyeHuil. Mcronb3oBars npu
pelIeHnn 3a1a4

https://resh.edu.ru/subject/lesson/6300/conspect/22489/
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IUIAaHUMETpUUECKue (PakThl U
meroabl.  CpaBHUBaTh U
aHAJIM3UPOBATh YTBEPKIACHUS
c LEJIBIO BBISIBJICHUS
JOTMYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX

pacCy X ICHHUI.

AHanu3upoBarthb u
MOJENUPOBaTh Ha  SI3BIKE
reoOMeTpUH peanbHbIe
CUTyallud,  CBSI3aHHBIE C
KOHYCOM ¥  LMJIMHIPOM.
HccnenoBaTb MOCTPOEHHBIE
MOJIENI, B TOM YHCJIE H C
UCTIOJIB30BAaHUEM  ammapara
anredpbl  AKTyaJlu3UpOBaTh
(bakTbl u METO/IbI
TUTAHUMETPHUH, PEJICBAaHTHBIC
TeMe, MPOBOJIUTH AHAJIOTUU.
CoboaHo OIIepUPOBATh
noHATUsAMH: cepa u 1map,
LHEHTp, paguyc, JHAMETP
chepsr u mapa. MccnenoBats

B3aUMHOE pacrosoxxeHue
chepnr " TJIOCKOCTH.
dopMyIHpOBaTH

Omnpe/ieJIeHue  KacaTellbHOU
TIOCKOCTH K cepe.
Jloka3piBaTh ~ TEOpPEMBI O
CBOMCTBE u MpU3HAKe
KacaTeJIbHON IIJIOCKOCTH.
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BeBomute  Qopmyny s
BBIYUCIICHHSI TUTOIIA M
chepnl yepes3 paauyc chepsl.
Pemate crTepeomeTpuveckue

3a7a4d,  CBA3aHHBIC  CO
cepoit u apom,
HAXO0XKJICHUEM TUTOLIA T

cheppl u e€  UacreW,

MMOCTPOECHUEM CEYCHMI
chepnl u mapa.
AHanu3npoBaTh u
MOJICJIMPOBaTh  Ha  SI3bIKE
reoMeTpuun peasibHbIe

CUTyallM¥, CBSI3aHHBIE C
mapoMm U cdepoid. Pemath
MPOCTHIE 3a/laud, B KOTOPBIX
GuUrypupyroT  KOMOWHAIIUU
Ten BpaIeHus u
MHOT'OTPaHHUKOB.

Hcnonb3oBath Mpu pelieHun
3aJa4, CBA3aHHBIX CO cepoit
u mapom,
MIaHUMETpUIecKue (akTol U
METOJIbI. Pemmate
CTEPEOMETPUUYECKHE 3aJayH,

CBSI3aHHBIC C TCJI1aMHU
BpalcHus, IMOCTPOCHUCM
CeYeHHMH Tell BpaliucHusd, C
KOM6I/IHaL[I/I}IMI/I TCII
BpalICHUA u
MHOTI'OIr'PpaHHUKOB.
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ITmomann
MMOBEPXHOCTHU U
00BEMBI KPYTIIBIX TET

[IpoBOaUTH JIOTUYECKHU
KOPPEKTHBIE JI0Ka3aTeJIbHbIC
pPacCyXJIeHUsI TpU PELICHUU

F€OMETPUYECKUX 3az1ad,
CBSI3aHHBIX c
NEPIEHAUKYIIIPHOCTBIO

IUIOCKOCTEH. AHaIU3UpPOBaTh
U MOACIUPOBATL Ha A3BIKC
reoMeTprun PCaJIbHBIC
CUTyallud,  CBSI3aHHBIE C
MHOTI'OI'paHHUKaMH.

HccnenoBaTb  MOCTPOEHHBIE
MOJEJIM, B TOM 4YHCIE U C
UCIOJNb30BaHUEM  alrapara

anreOpbl

CoboaHo OIIepUPOBATh
NOHATHAMHU: O0BEM  Tena,
TUTOIIA b MIOBEPXHOCTH.

@opMyJIUPOBATH  OCHOBHBIE
CBOICTBa 00BEMOB.
Jloka3piBaTh TEOpEeMBI: 00
00BEMeE LHMJINH]IPA; 00
o0béMe KoHyca. BrIBOAMTH
dopMynbl U BBIYMCICHUS
00bEMa yCeuEHHOIO KOHYCA.
HccnenoBaTh  MOCTPOCHHBIE
MOJIEJIM, B TOM YHCIE U C
UCIIOJIb30BaHUEM  armapara

anreopswl. 3HaTh
BO3MOYKHOCTH peleHwHs
3amad Ha MOCTPOCHHE

https://www.yaklass.ru/p/ege/matematika/ege-trenazher-
profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-
shar-zadanie-2-6657368/re-83cl1a73c-5¢39-4d8b-82b9-
ecb38c9de333
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LUAPKYJIEM M JMHEHKOU, O

KJIACCHYECKUX

HEpa3pelInMbIX 3a/1ayax.
CBob6oiHO OIepupoBaTh
MOHSITUSMH: 1apoBOH

CEerMEHT, IIapOBOM  CJIOW,
IIaPOBOI CEKTOp, OCHOBaHHE
u BBICOTA CerMeHTa,
OCHOBaHHE u BBICOTA
IapOBOTO CJIOSl. BBIBOAMTH
bopMynbl IS HAXOXKICHUS
00BEMOB IapOBOTO
CErMEHTa, [IIapOBOTO
CEKTOpa, IUIOMAIu CQephl.
Jloka3eiBaTh  TEOpeMy 00
o0péme  mapa.  Pemath
CTepeOMEeTpUYECKHe 3a1auH,
CBSI3aHHBIE C O0BEMOM IIIapa,

I1apOBOTO CerMeHTa,
I1apOBOTO CeKTOpa,
TUIOMIA/IBIO cepsl.
CpaBHuBath u

AQHAJIM3UPOBATh YTBEPKIACHUS
c LENbI0 BBISIBIICHUS
JIOTUYECKH KOPPEKTHBIX H

HEKOPPEKTHBIX
pacCyKJIeHUM.

AHanu3upoBarhb u
MOJIEJIMPOBaTh  Ha  SI3BIKE
TEOMETPUH peasibHbIe

CUTyalluu, CBs3aHHBIC C
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00BbEMOM IIapa, IIApOBOTO

CerMeHTa, 1apOBOTO
CErMeHTa, TJIOMAbI0 CHEpPHI.
CB000IHO OTIEpUPOBATH

ITOHATHEM: ITOJOOHBIE TEa B
MPOCTPAHCTBE.  BbIUKCIATH
00BEMBI  TEII C ITOMOIILIO
OIPENENEHHOIO  HMHTErpaa.
Pemarp crepeomerpudeckue
3a/1a4H, CBSI3aHHBIE c
COOTHOIIIEHUSIMH MEXTY
IUIOIIA/IIMH TIOBEPXHOCTCH U
o0béMaMyd  TOJOOHBIX TEIL.
[IpoBOaUTH JIOTUYECKHU
KOPPEKTHBIE J[OKa3aTeIbHbBIE
pacCyXJICHUS TIPH PEIICHUU
TEOMETPHYECKUX 3ajad4,
CBSI3aHHBIX C BBIYUCICHHEM
00BEMOB TEI C ITOMOIIBIO
omnpeAenéHHOr0  MHTErpana,
HaXO0XJACHUEM COOTHOIICHHUS

MEXIY MJI0IAIIMU
MOBEPXHOCTEH M OO0BEMaMuU
MOJOOHBIX TeJl.
AHann3upoBath "

MOJCIUPOBAaTh Ha  SI3bIKE
T€OMETPUU peanbHbIe
CUTyallu¥, CBSI3aHHBIE C
00BEéMaMU U TIOBEPXHOCTSIMU
TeJd, Ha JI0Ka3aTeJIbCTBO U Ha
HaXO0XKICHUE
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TCOMCTPHUYCCKUX BCININH

JIBmxeHus

[TpumeHaTh rpaBuja
BBITIOJIHEHUS JNEUCTBUN
CIIOKCHUS W BEIYUTAHUSA
BEKTOPOB, YMHOKEHHUS
BEKTOpa Ha 4YHUCJIO IIpHU
pemieHuu 3amad. Haxomuth
KOOpPJAMHATHl ~ BEKTOpa B
JaHHOM 0a3uce W CTPOUTH
BEKTOp I10 €r0 KOOPJIMHATAM.
Bcnomuuth OIIpEICIICHNE
CKQJIIPHOTO yMHOXEHUSA U
€ro CBOMCTBa. BBIYHCIATE C
ITOMOIIILIO CKaJIIPHOTO
YMHOXEHHS JUTHHBI
BEKTOPOB,  YIVIBI  MEXAY
HHUMH, yCcTaHaBJINBaTh
NepHEeHIUKYISIPHOCTh
BEKTOPOB. AHaIU3UpOBaTh U
MOJCIIUPOBAaTh Ha  SI3bIKE
TEOMETPUH peanbHbIe
CUTyalli¥, CBSI3aHHBIE C
(GU3UYECKUMU  BEKTOPHBIMH
BenMuMHaMHU. lcmonb3oBaTh
npu pelneHnn 3aja4,
CBSI3aHHBIX C BEKTOpaMHU B
MPOCTPAHCTBE,
MJIaHUMETpUIecKue (HakThl U
METOEL. CBo0OogHO
OTIEpUPOBATH TTOHATUSMU:
OTOOpakeHHE TPOCTPAHCTBA

https://resh.edu.ru/subject/lesson/6297/conspect/22282/
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Ha ce0s, JIBUOKCHHUE
IPOCTPAHCTBA; ICHTpalbHas,

OoceBas n 3€pKajibHasA
CUMMCECTPHUU, HapaJ'IJ'IGJ'IBHBIfI
IEPCHOC, PaBE€HCTBO u

nonobue duryp. [JokaspBaTh
VTBEPXKACHUSI O TOM, HYTO
[EHTpadbHasi, oOceBas U
3epKajbHas CUMMETPHH,
napauieIbHbIH MEePEeHoC
SBIISIOTCS JBUKCHHUSIMH.
Brmonusate npeoOpa3zoBaHus
noxoous. OnepupoBatb
MOHITHSMH: TIpsiMasi U cepa
Ditnepa. Pemats
reoMeTpUUYeCcKue 3ajadu ¢
WCIIOJIb30BAHUEM JBUKCHUH.
Hcrnons30BaTh Mpu pelieHun
3a1au JIBUKCHHUS
MPOCTPAHCTBA U X CBOICTBA

[ToBTOpEHME,
00001IeHHE 1
CHCTEMAaTHU3allHs
3HAHUH

17

Pemate crepeomerpuueckue
3alayd  Ha JI0KA3aTelbCTBO
MaTeMaTHYeCKUX

OTHOIIICHUH, HaxO0XICHUE
FEOMETPUUYECKUX  BEIUYHH
(nmvH, YIJIOB, IUIOMIAJICH,
00BEMOB). Hcrnons3oBath
npu peumesnu
CTEPEOMETPUUYECKUX  3a/ad
MJIaHUMETpUIecKue (akThl U
METOJIBI. [IpoBOIUTH
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JIOTUYECKH KOPPEKTHBIE
JIOKa3aTeNbHbIE PACCYKICHUS
npu pelieHun
CTEPEOMETPUUYECKUX u
IUIAHUMETPUYECKUX  3a/ad.
CpaBHUBaTh u
AHAIN3UPOBATH peanbHbIe
CUTyaluu " BEISIBIISITH
BO3MOKHOCTB eé
MOJICTIUPOBAHUSI Ha  SI3BIKE
reomeTpud. MoenupoBaTh
pealbHYyI0  CHUTyallUl0  Ha
A3BIKE reOMEeTPHUH u
UCCIIEI0BaTh  ITOCTPOCHHBIE
MOJIEJIM, B TOM YHCIE MU C
UCIIOJIb30BaHUEM  ammapara
anreopsol. Hcnons3oBath
KOMITBIOTEPHBIE MPOTPAMMBbI
npu peneHun 3azay.
[lonyyaTe npexncraBieHHE O
reOMETpUHn KaK 0
pa3BUBAIOILIEHCS HaykKe,
HCCIIEIYIONIEN OKPYKarOIIHil
MHp, CBSI3aHHOM c
peanbHBIMU o0BeKTamMH,
ITOMOTAOIIEN pelunTh
peanbHbIe KU3HEHHbIE
CUTyaluu 0 ponu
CTEPEOMETpUN B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX
u KOMITBIOTEPHBIX
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TEXHOJIOTUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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Cnoco0bl OLeHKH TOCTHKEHUS] YYAIIMMHUCS IUIAHUPYEMbIX pPe3yJbTaTOB

CnocoObl OIEHKM JOCTIKEHHS Yy4allUMUCA IUIAHUPYEMBIX pPe3yJIbTaTOB pa3padOTaHbl B
coorBercTBUM ¢ [lomojkeHHeM O cucTeMe OICHOK, (opMmax, MOpsIKe, NEPUOTUYHOCTH TEKYIIETO
KOHTPOJISI U MIPOMEXYTOUYHOM aTTeCcTallud U MepeBoje o0ydarouuxcs (MPUHATO HA MelarorudeckoM
cosete npoTokosa Nel ot 29.08.2023, npukaz No. ot «29»asrycra 2024 roga)

Jns  oleHMBaHMS TPEAMETHBIX pe3yldbTaToB 10 yueOHOMy mnpeamery «MaTemaTukay
OIpe/ieNIEHbl YPOBHU JIOCTH)KEHUHN yUaIIUXCsl, COOTBETCTBYIOLIMX OTMETKAM OT «5» 10 «2».

ba3oBbIil ypoBEeHb JOCTH)KEHUW — YPOBEHb, KOTOPBIH JIEMOHCTPUPYET OCBOCHHUE Y4YEOHBIX
JEUCTBUI C OMIOPHOM CUCTEMOI 3HAHUM B paMKax Jguana3zoHa (Kpyra) BblIEJIEHHBIX 3a1a4. OBiajgeHue
0a30BBIM YPOBHEM SBIIIETCS 0OCMAMOYHbIM ISl TIPOJIOJDKEHUSI O0y4YeHUSI Ha CIENYIOIIeH CTYyNeHU
o0pa3zoBaHMs, HO HE MO0 NPOPHILHOMY HarpasiieHUI0. JlOCTHKEHIIO 0a30BOTO YPOBHS COOTBETCTBYET
OLIEHKA «YyJOBJIETBOPUTEIHHOY (UM OTMETKA «3%», OTMETKA «3a4TCHO»).

[TpeBbimieHre 6a30BOT0 ypOBHS CBUAETEILCTBYET 00 YCBOSHHM OIOPHOW CHCTEMBbl 3HAHUW Ha
YpOBHE OCO3HAHHOTO MPOM3BOJILHOTO OBJIAJCHHUS Y4eOHBIMH JIEHCTBUSMHU, a TAaKKE O KpPYyrosope,
mupore (WM U30UpaTenbHOCTH) MHTEpecoB. LlenecooOpa3HO BBIEIHUTH CIEAYIOIIME J(BA YPOBHS,
MIpeBBILIAIOIINE OA30BBIA:

* [IOBBILLIEHHBIN YPOBEHb JOCTHXKEHUS IUIAHUPYEMBIX PE3YJIbTAaTOB, OLIEHKA «XOPOII0» (OTMETKa«4»);
* BHICOKUI YPOBEHb JOCTUKEHHUS INIAHUPYEMBIX PE3YIbTaTOB, OLIEHKA «OTIUYHO» (OTMETKA«S»).

IToBbIlIEHHBIT M BBICOKMA YPOBHU JOCTH)KEHHUSI OTJIMYAKOTCA IO TIOJHOTE OCBOCHHUS
IUTAHUPYEMBIX PEe3yNIbTaTOB, YPOBHIO OBIAJACHUS YYEOHBIMH JEHCTBUSMU U CHOPMUPOBAHHOCTHIO
WHTEPECOB K JTaHHOW PEAMETHON 00IacTH.

WuauBuayaibHbIe TPaeKTOPUH 00ydeHUsT 00ydaromuXcsl, IeMOHCTPUPYIOIIUX MOBBIIIEHHBIH U
BBICOKMH YpPOBHH JIOCTHKCHHH, 1eIecooOpasHo (GOpMHpPOBAaTH € YYETOM HMHTEPECOB ATHX
oOyuaromuxcsi U MX IUIaHOB Ha Oyaymiee. [Ipy HanuuMu YCTOWYUBBIX HHTEPECOB K yueOHOMY
MPeIMETy U OCHOBATEIbHOW MOATOTOBKH IO HEMY Takue OOydYaromuecss MOTyT OBITh BOBIICYECHBHI B
MPOEKTHYIO ACSITENbHOCTh MO MPEIMETY U COPUEHTUPOBAHBI HA MPOJIOJDKEHHE O0YYEHHS B CTapIIMX
KJIaccax 1o JIAHHOMY MPOQUITIO.

* HU3KUI YpOBEHb JIOCTIKEHUH, OIIEHKAa «ILI0X0» (OTMETKa «2»), HE NOCTHXKEHUE 0a30BOTrO
YpOBHSI PUKCUPYETCS] B 3aBUCUMOCTH OT 00bEMA M YPOBHSI OCBOEHHOTO U HEOCBOEHHOT'O COJIEP KAHUS
peaMera.

Kak nmnpaBuino, HHM3KUA ypOBEHb JIOCTH)KEHUH  CBHUJAETEILCTBYET OO0  OTCYTCTBUU
cucreMaTudeckoi 6a30BOM MOATOTOBKH, O TOM, YTO OOYYarOIIMMCS HE OCBOEHO JIa)Ke€ M MOJOBHHBI
IUTAHUPYEMBIX PEe3yJIbTaTOB, KOTOPbIE OCBAUBAET OOJBIIMHCTBO OOYYAIOLIUXCS, O TOM, YTO UMEIOTCS
3HaYMTENbHbIE MpoOeNbl B 3HAHUWAX, JajbHeWllee oOydeHue 3aTpynHeHo. /JlaHHas rTpymma
oOyuvaroruxcsi (B cpefHeM B XoJe 00yudeHus cocrapisiromias okono 10 %) tpebyer crneruanbHOM
JMAarHOCTHKH 3aTpyJHEHUN B 00yueHHH, TPOOESIOB B CUCTEME 3HAHUHN M OKa3aHUs IeJieHanpaBIeHHON
ITOMOLIH B IOCTHKEHUHU 0a30BOr0 YPOBHSI.

Hu3skuil ypoBeHb OCBOEHUS IIAHUPYEMBIX PE3YJIbTATOB CBUIETEIBCTBYET O HAJIUYUU TOJIBKO
OTHENbHBIX (parMEeHTapHbIX 3HAHUW 10 TpeaMeTy, JajbHeillee oO0ydyeHHe MPaKTUYECKU
HEBO3MOXKHO. OOyuaromumMmcs, KOTOpble JIEMOHCTPUPYIOT HU3KHI YpOBEHb JAOCTH)KEHUU, TpeOyercs
creluanbHas MOMOLIb HE TOJBKO MO y4yeOHOMY NpenMeTy, HO U MO (OPMUPOBAHMIO MOTHBALUHU K
o0yuYeHHUIO, pa3BUTHUIO HMHTEpeca K H3ydyaeMoll mnpeaMeTHOW o0sacTH, MOHMMAHUIO 3HAYMMOCTH
npeaMera i JKU3HM U p. TOonbKO HaJW4Me MOJOKUTEIBHONM MOTHBAIMM MOXET CTaTh OCHOBOM
JTUKBUJAIMY TIPOOEIOB B O0yUCHUH JIJISl JAHHOM TPYIITIBI 00 yJarOIIHXCS.

@opMbl KOHTPOJISI: YCTHBI OTBET, KOHTpOJIbHAs paboTa, camMocTosATeNbHas paboTa,
MaTeMaTHYeCKUI TUKTAHT, TeCT (POBOJUTCS B paMKax ypoka 5-10 MUHYT)

HopMbl oleHOK NHMCBMEHHBIX PadoT (KOHTpoJbHas paboTa, caMocTosTeldbHas pabdoTa,
TeKyIlasi MuCbMeHHasi paboTa)

Conepxxanne U 00BEM MaTepualsia, BKIIOYAEMOIO B KOHTPOJIbHBIE MHCbMEHHBIE paboThHI, a
TaK)Ke 3aJaHusl ISl TOBCEIHEBHBIX NHCbMEHHBIX VYIPAXHEHUH, ONpeAeNstoTcs TpeOOBaHUIMMU,
YCTaHOBJICHHBIMH 00pa30BaTeIbHON MPOTPaMMOiA.
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ITo xapakTepy 3amaHuii TUCEMEHHBIE PAOOTHI COCTOSIT: @) TOJIBKO M3 MPUMEPOB; 0) TOJIBKO U3
3a/1a4; B) U3 3a/1a4 U IPUMEPOB.

OneHka MNHCbMEHHOM paboOThl ompenensercs ¢ yd4€ToM Mpexae Bcero e€ o01ero
MaTEeMaTHYECKOT0 YPOBHS, OPUTHHAIBHOCTHU, TOCIIEAOBATEILHOCTH, JJOTHYHOCTH €€ BBIOJIHEHHS, a
Tak)Ke 4ncia omrOoK U He104E€TOB U KauecTBa 0OpMIICHUS PabOTHI.

Ommbka, nosmopswwascsi B OAHOW padOTe HECKOIBKO pa3, pacCMaTpHUBAcTCS KaK 0O0HA
owudbra. 3a opgoepaguueckue owiudKu, NOMYIUICHHBIC YYCHHUKAMH, OICHKA He CHudcaemcs, 00
opdorpadudecknx OmMMUOKaX TOBOJUTCS 10 CBEICHHS IPENoJaBaTeNisi PycCKoro s3bika. OmHako
OLIMOKW B HANHCAHUM MAmeMamuyecKux mepMUHOS, YK€ BCTPEUABIIMXCS IIKOJIBHHUKAM Kiacca,
JOJKHBI YYUTBIBATHCS KaK Hedouémul B paboTe.

IIpu oneHke NUCbMEHHBIX PadoT MO MaTeMaTHKe PAa3JMYAKOT 2pyobie OwUOKU, OWUOKU U
Hedouémol. I pybvimu CUYUTAIOTCS OLIMOKH, CBSI3aHHBIE C BOIIPOCAMU, BKIIFOUEHHBIMU B « Tpebosanus Kk
VPOBHIO NO020MOBKU OKAHYUBAIOWUX HAYUANLHYIO WKOLY» O00pa30BaTEeNbHBIX CTAHIAPTOB, a TaKXKe
MOKA3bIBAIOIINE, YTO YYCHHUK HE YCBOMJI BOIPOCHI U3yYEHHBIX HOBBIX T€M, OTHECEHHBIEC CTaHIapTaMU
OCHOBHOTO 001IET0 00pa30BaHUs K YUCITY 00s3aTEIbHBIX Ul YCBOCHUS BCEMH YUCHUKAMHU.

Tak, Hampumep, K TIpyObIM OTHOCSTCS OIIMOKA B BBIYHUCICHHSX, CBUACTEILCTBYIOIIHUE O
HE3HAHWM TaOJHIBI CIOKEHUS WM TaOJMIBl YMHOXXCHHS, CBSI3aHHBIC C HE3HAHHEM allTOpUTMa
MUCBMEHHOTO CJIOKEHHSI M BBIYMTAHUS, YMHOXKEHUS U JETECHUS HA OJHO- WU JIBY3HAYHOE YUCIIO U T.
1., OIIMOKH, CBHICTEIHCTBYIOIINE O HE3HAHWW OCHOBHBIX (DOPMyJ, MPaBHI U SIBHOM HEYMEHUHU HX
MIPUMEHSITh, O HE3HAHUU TPUEMOB PEILICHUS 3aa4, aHAJIOTUYHBIX paHEe U3YUCHHbBIM.

Ilpumeuanue. Ecnu Tpy0ast ommbOka BcTpedaercsi B pabOTe TOJIBKO B OJHOM Ciy4yae H3
HECKOJIbKUX aHAJIOTHYHBIX, TO IIPU OIIEHKE pa0dOThI 3Ta OIMOKAa MOXKET OBbITh MPUpPABHEHA K HETPYOOil.

[Tpumepamu HeepyObIX OwuOOK SIBIAIOTCS: OIIMOKH, CBSI3aHHBIE C HEAOCTATOYHO ITOJHBIM
YCBOGHHEM TEKYILEro y4eOHOro marepualia, He BIOJHE TOYHO C(HOPMYIUPOBAHHBIA BOMPOC MU
MOSICHEHHE MTPU PEUICHUH 331a4H, HETOYHOCTH NPU BBIITOJHEHHH T€OMETPHUECKUX OCTPOCHHUH U T. TI.

Heoouémamu cuuTaroTcsi HepalHOHAIbHBIE 3alMCH TPU BBIYUCICHUSX, HEpAllMOHAJbHBIC
npuéMbl BBIYHCIICHUN, NMPEOOpa3OBaHUN M PELICHUH 3a/1ad, HEOpeKHOE BBHINOJIHEHUE YEPTEkKEH U
CXeM, OTJIebHbIE MOTPEUIHOCTH B (DOPMYIMPOBKE MOSICHEHHs WM OTBeTa K 3amade. K Hemouéram
MOJKHO OTHECTH U JPYTH€ HEJAOCTATKU PaOOTHI, BEI3BAHHBIC HEAOCTATOUYHBIM BHUMAHHUEM YYaIlHXCH,
HarnpuMep: HEMOJIHOE COKpalleHne ApoOeli MK YICHOB OTHOLIEHUS; OOpallleHle CMEIIaHHbIX YUCEeT B
HETPaBWIBHYIO Apo0b TPH CIOXEHWW M BBIYUTAHWH; MPONMYCK HAWNMEHOBAHWH; IMPOIYCK YHCEN B
MIPOMEKYTOUHBIX 3aMUCSX; MEpecTaHOBKAa LU(pP MPH 3aMUCH YHUCEN; OLIMOKH, JOIMYLIEHHbIE NpHU
MEPENUCHIBAHUH U T. TI.

OreHka MUCbMEHHOW pabOThI MO BBHIMOJHEHUIO BBIYMCIUTEIbHBIX 33aHUN U alre0pandeckux
npeoOpa3oBaHU

Buicokuii yposens (0TMETKa «5») cTaBUTCA 3a 0€3yKOPU3HEHHOE BBINOJIHEHHE MHUChMEHHOM
paboThI, T. €. a) €ClIM pEIIeHHEe BCeX MPUMEPOB BEpHOE; 0) €Clu BCe NCUCTBUS M MPeoOpa3oBaHUs
BBINOJIHEHB! MPaBUWIbHO, 0€3 OoIMOO0K; BCe 3alMCU X0J1a PEIICHHs PACIOI0KEHbI MOCIeI0BaTeNbHO, a
TaKXe cJellaHa MPOBepKa PEeIISHHs B TEX CIIydasX, KOTJa 3TO TpeOyeTcs.

Tlosviwennsiii yposens (0TMETKa «4») cTaBUTCS 3a pabOTy, KOTOpas BBHIMOJIHEHA B OCHOBHOM
MIpaBWJIbHO, HO JIONyIIeHa ofHa (HerpyOas) omrrOka Uiy ABa-Tpu HEO0UETA.

bazoswiii yposens (0TMETKA «3%») CTaBUTCS B CIAEAYIOIUX CIydasx:

a) ecnu B paboTe uMeeTcs ogHa rpy0as ommuoka u He 6os1ee 0HOM HerpyOoit ommoOKy;

0) Mpu HAJTMYUU OAHOI rpy0oif OIMOKHN U OTHOTO-ABYX HET0UETOB;

B) MpPU OTCYTCTBHM TI'pYyOBIX OLIMOOK, HO IMPH HATUYMHM OT JBYX 10 YETBHIPEX (HETpyOBIX)
OIIIMOOK;

') IpU HAJIUYUU ABYX HETPyObIX OHIMOOK U He OoJiee TPEX HEOUETOB;

1) IpU OTCYTCTBUH OIINOOK, HO TIPY HAJIMUUU YETHIPEX U Oosiee Hel0uETOB;

€) €CITM BEPHO BBIMOJIHEHO 00JIee MOJIOBUHBI 00BhEMA BCell pabOTHI.

Huskuii yposens (0TMETKa «2») CTaBUTCS, KOT/Ia YHCIO OIIMOOK MPEBOCXOAUT HOPMY, MpH
KOTOPOH MOXKET OBITh BBHICTABIICHA TOJIOKUTEIbHAS OIIEHKA, WM €CITU MPABIILHO BBHIITOJIHEHO MEHEE
non06uUlbl BCEH padOTHI.
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Ilpumeuyanue: oTMeTka «5» MOXET OBITh MOCTaBIIEHA, HECMOTPS Ha HaJIW4YWE€ OJIHOTO- JBYX
HEI04ETOB, €CIIM YUEHUK Jall OpPUTHHAIBHOE PEeIIeHUe 33JaHNH, CBUIETEIBCTBYIOIIEE O €r0 XOPOIIeM
MaTEeMaTHYeCKOM Pa3BUTHH.

Ounenka nucbMeHHO# padoThI N0 pelIeHNI0 TEKCTOBBIX 33124

Buicokuii yposenv (oTMeTKa «5») CTaBUTCS B TOM cllydae, KOrJa 3ajiadya peuieHa MpaBUIIbHO:
XOJI peIIeHHs 3aJ]aui BEpEeH, BCE JCHCTBUS M MPeoOpa30oBaHUs BHIOJHEHB! BEPHO M PALlMOHAIBHO; B
3ajjaye, pelaeMoil ¢ BONpPOCAaMH WU TOSCHEHUSIMU K ACHCTBHSIM, JaHbl TOYHbIE U TMpPaBUIIbHBIC
(GbopMyIMpPOBKH; B 3ajaue, peliaeMoil ¢ MOMOINBIO YpaBHEHHS, JaHbl HEOOXOAWMBIC IMOSICHEHUS;
3aMKucy MPABHIbHBI, PACIONOXKEHBI MOCIEA0BATENbHO, J1aH BEPHBIH M HCUYEPIBIBAIOIIMA OTBET Ha
BOIIPOCHI 33]Ia4M; C/IeJIaHa IPOBEPKa peleHus (B TeX clydasx, Korjaa 3To Tpedyercs).

Togvluennviti ypogens (OTMETKA «4») CTaBUTCS B TOM CiIydae, €ClId MPH MPAaBUIHLHOM XOJe
pellIeHurs 3a/1a4uM JOIMYyIIeHa O/IHa HerpyOasi olnOKa Win JBa-TpU HEJA0UETa.

ba3zoswiii yposens (0TMETKA «3%») CTAaBUTCS B TOM CIIydae, €CIIU X0/ PEIICHUs MPAaBUIbHBIN, HO:

a) JIoNyIIeHa oJiHa rpyOas omubOka U He Oosiee OJHOM HerpyOoii; 0) momyiieHa ogHa Tpyoas
omuOKka 1 He Oosiee IByX HEJOUYETOB; B) JOMYIIEHBI TPHU-UYETHIPE HETPyOble OUIMOKH MPU OTCYTCTBUU
HEJ0YETOB; T') AOIMYIICHO HEe 0ojiee ABYX HErpyObIX OMIMOOK M TPEX HENOYETOB; /) MPU OTCYTCTBUH
omuOOK, HO MPU HATMIHH OoJiee TPEX HEJJOUETOB.

Huskuii yposens (OTMETKA «2») CTaBUTCS B TOM CiIy4ae, KOTJa YUCIO OMIMOOK MPEBOCXOAUT
HOPMY, TIPH KOTOPOI MOXET OBITh BHICTABIICHA MOJIOKUTEIbHAS OIICHKA.

Ipumeuanus

1. Ormerka «5 » MOXET OBITh MOCTABIICHA, HECMOTPSI HA HAJIM4YHE ONUCKU WU HEHI0YETa,
€CIIM yYEHUK Jall OPUTHHAILHOE PEIICHHE, CBUAETENbCTBYIONIEE O €r0 XOPOIIeM MaTeMaTH4YeCKOM
Pa3BUTHH.

2. TlonoxxurenbHast OTMETKA «3» MOXKET OBbITh BHICTABJICHA YUCHUKY, BBIIIOJIHUBILIEMY PabOTy
HE MOJIHOCTBIO, €CTIM OH 0€30IMO0YHO BBITIOIHMI 00JIee MOJIOBUHBI 00BEMa Beeil paboThI.

OneHka KOMOMHUPOBAHHBIX MMCbMEHHBIX Pa0OT [0 MaTeMaTHKe.

[TucemenHas pabora Mo MaTeMaTHKE, OJUIeKAIIAsl OLIEHUBAHUIO, MOXKET COCTOSITh U3 33/1a4 U
npuMepoB  (KomMOMHHMpoBaHHass pabora). B »ToM chnyuae nmpenojaBaTenb CHauyana  Jaér
MIPEIBAPUTENLHYIO OIIEHKY Ka)KJ0W 4acTH paboThl, a 3aTeM OOIIYI0, PYKOBOJCTBYSACH CIIETYIONIUM:

a) ecau o0e yacTu pabOThl OLIEHEHBI OJIMHAKOBO, TO 3TAa OTMETKA JIOJKHA OBITh OOmIeH ass
BCE pabOTHI B IIEJIOM;

0) eciu OLIEHKU YacTei pasHATCA Ha OAMH 0ajul, HapUMeEp, JaHbl OTMETKH «5 » U «4 » UM
«» «3 » u T. 1., TO 32 paboOTy B LIEJIOM, KaK MPaBUJIO, CTAaBUTCA HU3LIas U3 JABYX, HO IPU ITOM
YUUTHIBAETCS 3HaUCHUE KXIOU U3 YacTeil padoThl;

B) HU3IIAs W3 JBYX JAHHBIX OTMETOK CTaBHTCS M B TOM cCiy4ae, €ClId OJlHA YacTh pabOTHI
olLleHeHa OamoM «5 », a Ipyras — 6ayioM «3 », HO B 3TOM ciydae MpenojaBaTeib MOXKET OLIEHUTb
TaKyr padoTy B 1esIoM OaiioM «4 » TIpU YCIIOBHH, YTO OTMETKA «5)» IMOCTABIICHA 32 OCHOBHYIO 4acTh
paboThI;

') €clIi OJHa U3 YacTel paboThl OLleHEHa 0aiIoM «5 » WiH «4 », a ipyras — 0amioM «2 », To
3a BCIO pabOTy B LIEJOM CTaBUTCS 0al «2», HO MpenojaBareilb MOXKET OLEHUTh BCIO paboTy OayioM
«3» TIpHU YCIIOBUH, YTO BBICIIAS U3 JIBYX JAHHBIX OIEHOK ITOCTABJIECHA 32 OCHOBHYIO YacTh Pa0OTHI.

Ilpumeuanue. OcnoHoll CYUTAETCS TA YaCTh PaOOTHI, KOTOPAsk BKIIOYAET OONBIINHA MO0 00BbEMY
W HanOoJiee BXKHBIH 110 3HAUSHHIO MaTepUaIl IO U3y4aeMbIM TeMaM IPOTPaMMBI.

OneHka TeKylmux NUCbMEHHbIX padoT

[Ipu omeHke MOBCETHEBHBIX OOYYAOMMX pabOT 1O MATEMaTHKE YYHTENh PYKOBOJCTBYETCS
yKa3aHHBIMM HOPMaMHU OIICHOK, HO YYHTBIBAET CTENEHb CAaMOCTOSATEIBHOCTU BBIMOJIHEHUS DPaboOT
YUYAIIUMUCS, a TAKKE TO, HACKOJIBKO 3aKPETIEH BHOBh H3y4aeMbIi MaTepHall.

Obyuatowue THCbMEHHBIE pabombi, BBHINOJHEHHBIC YYaIIUMHCS BIIOJHE CAMOCTOSATENBHO C
NPUMEHEHHEM paHee HM3YYCHHBIX H XOPOuio 3aKpeniéHHulx 3HAHWW, OICHWBAIOTCS mak okce, KaK U
KOHmMpOabHble PAOOTHI.

Obyuatowue TTHCbMEHHBIE pa®ombl, BBHITIOTHEHHBIC BIIOJIHE CAMOCTOSITENFHO, Ha TOJBKO YTO
U3YYEHHBIE U He0OCMAamouyHo 3aKpeniéHHvle TPAaBUIIa, MOTYT OLEHUBATHLCS Ha OOuH Oaunl 6biuie, YEM
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KOHTpPOJIbHBIE PabOThI, HO OTMETKA «5 » U B ATOM CIIy4yae BBICTABIISETCS TOJIBKO 3a 6e3YKOPU3IHEHHO
BBITIOJTHEHHBIE Pa0OTEHI.

ITucomennvie pabomoi, BBHIIOTHEHHBIE B KJIACCE€ ¢ npedsapumenvHulM pazdopom WX TOJ
PYKOBOJCTBOM YYMTENs, OLEHUBAIOTCA Ha O0OuH 0Oail Hudce, 4YEM 3TO IPEAYCMOTPEHO HOpPMaMH
OLIEHKH KOHTPOJIbHBIX MUCbMEHHBIX paboT. Ho 6e3ykopusnenno BhIMoIHEHHAsI paboOTa U B 3TOM Cllydae
OLIeHUBAeTCs O6ammoM «5 ».

Homawnue nucvmennvle pabomsl OUEHUBAIOTCS TaK K€, KaK KiaccHas pabora o0ydaroliero
Xapakrepa.

Hopmbl olleHOK MaTeMaTH4eCKOro /JAUKTAHTA BBICTABISECTCA C YYETOM YHCIa BEPHO
PEIICHHBIX 3aJJaHui:

Buvicoxuii yposens (0OTMETKA «5»): 4UCIIO BEpHBIX 0TBETOB -100%.

Tosviwennsiii ypogens (OTMETKA «4»): YUCIIO BEpHBIX 0TBETOB -0T 70 10 99%.

basosviii yposenv (0TMETKA «3»): YUCIIO BEPHBIX OTBETOB- OT 50-69%.

Husxuii yposens (0OTMETKA «2»): UMCIIO BEPHBIX 0TBETOB MeHee 50%.

HopMbl onieHOK TecTa:

Buicokuii yposens (0TMeTKa «5»): unciIo BepHBIX 0TBETOB -0T 90 10 100%.

Tlosvluennsiii yposens (OTMETKA «4»): YUCIIO BEPHBIX 0TBETOB -0T 70 10 89%.

basosuviii yposenv (0TMeTKa «3»): UUCIO BEPHBIX OTBETOB - OT 50 10 69%.

Husxuti yposens (0OTMETKA «2»): UUCIIO0 BEPHBIX 0TBETOB MeHee 50%.

HopMmbl 011IeHOK YCTHOTO 0TBeTa:

Bovicoxuti yposens (0TMETKA «5») BBICTABIISACTCS, €CIIHA YIAIMNACS:

* TIOCTIEIOBATENbHO, YETKO, CBSI3HO, OOOCHOBAaHHO U 0e€30IIMO0YHO U3MaraeT Yy4eOHBIi
MaTepuai; [JaeT OTBET B JIOTMYECKOM IOCIEAO0BATENbHOCTH C MCIOJIb30BAaHUEM IPHUHSITON
TEPMHUHOJIOTUH;

* IOKa3bIBACT TOHUMAHUE  CYIIHOCTH  pPAacCMATPUBACMbIX  TOHSATHH,  SBICHUA U
3aKOHOMEPHOCTEH, TEOpUi, B3aUMOCBSI3€I; YMEET BBIJCNATh INIABHOE, CAMOCTOSTEIHLHO MOATBEPKAAThH
OTBET KOHKPETHBIMU IIPUMEpaMH, (DaKTaMu;

* CAMOCTOATENILHO aHANU3UpyeT U 0000IIaeT TEOpPeTUYECKUH Marepuana; CBOOOJTHO
YCTAHABJIMBAET MEXIPEIMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHWUN) U BHYTPUIIPEIMETHBIE
CBSI3H,

* YBEPEHHO U 0€30IIMO0YHO MPUMEHSET TMOJYYCHHBIC 3HAHUS B PEIICHWU HOBBIX, paHee He
BCTpEUaBIIUXCS 3a/1a4;

* PallMOHAJILHO HCTOJB3YET HArJsAHbIE TOCOOWs, CIPaBOYHBIE MaTepualbl, Yy4eOHUK,
JIOTIOTHUTENBHYIO JIUTEPATypPy, MEPBOUCTOUHUKH, MPUMEHSET YHNOPSJOUYEHHYIO CHUCTEMY YCIOBHBIX
0003HaUCHUI MPU BEJACHUH 3aMKICEH, COMPOBOXKIAIOIINX OTBET; UMEET HEOOXOIUMbIEC HaBBIKH PAOOTHI
¢ mpubopamu, yepTexamu, CXeMaMH U rpadukamu, COMYTCTBYIOIIUMU OTBETY;

* IONyCKAeT B OTBETE HEJOUYEThI, KOTOPBIE JIETKO HCIPABIISET 110 TPEOOBAHUIO YUUTEIIS.

Tlosviwennsiii ypogens (OTMETKA «4») BBICTABIISCTCS, €CITU yUaIIUNHCS:

* [IOKa3bIBa€T 3HAHUE BCEro U3y4YEeHHOro y4eOHOIro Marepuasna; JaeT B OCHOBHOM MPaBUIIbHBIN
OTBET; Yy4eOHBIH MaTepuand H3NaraeT B OOOCHOBAHHOW JIOTMYECKOW TMOCIENOBATENFHOCTH C
MIPUBEICHUEM KOHKPETHBIX IPUMEPOB, MPU 3TOM JIOITyCKAET OJIHY HErpyOyro omMOKy miu He Ooee

* IByX HEJOYETOB B HCIIOJIb30BAHUM TEPMUHOJIOTHHM Y4EOHOTO MpeIMeTa, KOTOPhIE MOXKET
UCIPABUTh CAMOCTOSTENBHO; aHAIU3UPYET U 00001IaeT TEOPETUUECKHI MaTepHalt;

* COOJIIO/IaeT OCHOBHBIE TIpaBHJa KYJIbTYPbl YCTHOH peud; MPHUMEHSET YHOPSIOYSCHHYIO
CHUCTEMY YCJIOBHBIX 0003HAUYCHU MMPHU BEJICHUH 3aMKCEH, COMTPOBOKIAIONINX OTBET;

bazoswiii yposens (0OTMETKA «3»), BBICTABIISACTCS, €CIIN yUaIUICS:

* IEMOHCTPUPYET YCBOEHUE OCHOBHOTO CO/IEp KaHMs yueOHOro MaTepHalia, UMeeT Mpooesbl, He
MPETSITCTBYIONINE JaTbHEHIIIEMY YCBOCHHIO YI€OHOTO MaTepHaa;

* IPUMEHSET TIOJYICHHBIC 3HAHMS MPU OTBETE HA BOMPOC, AHAIIM3E MPEJIOKEHHBIX CUTYaIui
o oo6pasiy;

* JIOMTYCKAET OMIMOKH B MCIIOIH30BAHUH TEPMUHOJIOTHH YIEOHOTO MPEeIMETa;

* TIOKA3bIBAE€T HEJOCTATOUYHYIO CHOPMUPOBAHHOCTH OTIENIBbHBIX 3HAHUM M YMEHHI; BBIBOJBI U
00001IeHHS apTyMEHTUPYET c1abo, TOMYyCKaeT B HUX OIIMOKHY;
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* 3aTPYyHACTCS MPU aHATU3€ U 0000IICHUN y4eOHOTO MaTepHaa;

* Ja€T HEMOJHBIC OTBETHl HA BONPOCHI YUUTENs WJIM BOCHPOU3BOIUT COJEP)KAHHE paHee
MPOYUTAHHOTO Y4EOHOI 0 TEKCTA, c1a00 CBA3aHHOTO C 33/IaHHBIM BOIIPOCOM;

* HCIIOJIb3YET HEYMOPSIOUYECHHYI0 CHCTEMY YCIOBHBIX O0O3HAUYEHHUI IpHU BEICHUM 3aIucei,
COIPOBOXAAIOIINX OTBET.

* Husxuil ypoBeHb (OTMETKA «2») BBICTABIIETCS, €CJIN yJYaIlIUHCS:

* HE pacKpbLl OCHOBHOE COJep)KaHuE Y4eOHOro Mmarepuana B Ipejaeiax IOCTaBICHHBIX
BOIIPOCOB;

* HE yMEeT NPUMEHATh MMEIOIIMECS 3HaHUS K PEHICHUI0 KOHKPETHBIX BOIPOCOB U 3ajad IO
obpasiy;

* IOIYCKaeT B OTBETE OoJiee ABYX TPyOBIX OMMOOK, KOTOPhIE HE MOXKET UCIPABUTH JaKe MPH
MTOMOIIY YYAIUXCSI U YUUTEISL.
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

Aranacsn JI.C., byryzoB B.®., Kamommes C.b. u np. «Marematuka: anrebpa W Hadajga
MaTeMaTHYeCKOro aHanusa, reometpus. ['eomerpus 10-11 kmacc: y4eb. ams oOrieo0pa3oBaTeIbHBIX
opraHu3anuii: 6a3oBblil U yriyOaeHHbIH ypoBeHb». — M.: IIpocBenienue, 2016.

METOAUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. 3uB Bb.I'., Meiinep B.M. Jlumaktuyeckue martepuaibl 1o reomerpuu st 10 kmacca. — M.:
[Ipocsemenue, 2004.

2. 3uB b.I., Meitep B.M. [Iupaktuueckwe Marepuanbl mo reomerpuu mias 11 kmacca. — M.:
[Ipoceemenue, 2004.

3. 3uB B.I'., Meiinep B.M., baxanckuii A.Il. 3agaun o reomerpum mius 7 — 11 xmaccoB. — M.:
IIpocsenienue, 2004.

4. Caaksn C.M., byryzoB B.®. M3syuenue reomerpuum B 10 — 11 kjaccax: Mertoauueckue
pexkoMeHanuu K yueouunky. Kuura aisa yuurens. — M.: [Ipocsemenue, 2003.

5. TI'mazkoB 10.A., FOguna U.U., bByry3zoB B.®. Pabouas terpaap. 10 kmacc. — M., [Ipocemienue,
2013.

6. I'maskoB 10.A., FOguna NU.U., byry3zoB B.®. Pabouas terpaap. 11 kmacc. — M., [IpocBemienue,
2013.

7. JlutBunenko B.H. T'otoBumcs k EI'3. 10 knacc. — M., [Ipocsemenne, 2011.

8. JlurBuuenko B.H. 'oroBumcs k EI'D. 11 kmacc. — M., [Ipocsemenwne, 2012.

9. ®enuenko JI.A., JlutBunenko I'.H. PasHoypoBHeBBIe 3amaHus UIi TEMATHYECKHX U HTOTOBBIX
KOHTPOJIbHBIX pa0oT mo reomerpun. 10-11 kmaccesr. — /1., 2008.

10. TToremkun B.JI., Iloremxuna JI.JI. 'eomerpus. 10 — 11 kmaccel. 3agauHuk — npakTukym. — J1.,
2017r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://resh.edu.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://videouroki.net/
https://onlinetestpad.com/
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
u/n Tema ypoka Beero KonrTpoabubie Ilpakruyeckue H3YeHHS | pecypes!
padoThI padoThI
OcHoBHbIE MpaBUiia U300paKeHUs https://resh.edu.ru/subject/lesson/4756/
1 Ha PUCYHKE INIOCKOCTH, 1
napajuieIbHbIX TPSIMBIX
(0Tpe3KoB), cepeuHbl OTpe3Ka
[TonsTusa crepeoMeTpun: TOUKa, https://resh.edu.ru/subject/lesson/4756/
npsiMasi, II0CKOCTb,
MPOCTPaHCTBO. OCHOBHBIE MIPABHIA http://m'etodistv..ru/.r'n/fiIes/view/prezentaciva dlya
2 M300pakeHHs Ha PUCYHKE 1 : sozdamya' e , :
izobrazhenie prostanstvennyh figur na ploskosti
MJIOCKOCTH, MapajlieTbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonsaTus: nepecekaromuecs https://resh.edu.ru/subject/lesson/4756/
3 IUIOCKOCTH, I€peceKaroIrecs 1
npsiMasi ¥ TII0OCKOCTh;
HOJIYTIPOCTPAHCTBO
[TonsTus: nepecexarommecs http://geometry2006.narod.ru/Lessons/10-
4 IUIOCKOCTH, I€peceKaroIrecs 1 11/3b.pptx
npsiMasi ¥ TIIOCKOCTh;
MOJIYTIPOCTPAHCTBO
http://geometry2006.narod.ru/Lessons/10-
MHororpaHHuKH, U300pakeHue 11/3a.pptx
5 MPOCTEUIINX TPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIeCTBYIOIINUX http://geometry2006.narod.ru/Lessons/10-
00BEKTOB 11/14d.pptx
6 MHOTOrPAHHHKH, H306PAKCHIE 1 http://geometry2006.narod.ru/Lessons/10-

11/3c.pptx
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https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx

IIPOCTEUIINX IIPOCTPAHCTBEHHBIX

buryp, HeCyIIECTBYIOIUX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE

http://geometry2006.narod.ru/Lessons/10-

! CIEACTBUS U3 HUX 11/1.pptx
g AKCHOMBI CTEpPEOMETPHHU 1 TIEpBbIe Plrcltpz://gfxometrv2006.narod.ru/Lessons/lO-
CJIEJICTBUS U3 HUX 11/2.pptx
AKCHOMBI CTEpEOMETPUH U TIEPBHIC http://geometry2006.narod.ru/Lessons/10-
cnenctBus u3 HUX. CrocoOsl 11/1.pptx
9 3a/laHus OPSIMBIX U IJIOCKOCTEH B
npoctpancTBe. O603HaUCHUS
IPSIMBIX U IJIOCKOCTEN
M3o0paxeHnue CeUeHUI MMpPaMHIbI, https://resh.edu.ru/subject/lesson/4912/
KyOa ¥ MpU3MBbl, KOTOpbIE
IPOXOJAT uepe3 ux peéopa. htt.p://metoq.istv.ru/m/files{view/zadachi na_postro
10 | Hsobpancenme nepecederus enie_sechenii_mnogogrannikov
MIOJIY4EHHBIX IIJIOCKOCTEH.
PackpamnBanue nocTpoeHHbIX
CEYEHUH pa3HbIMU LIBETAaMU
N306paxkenue ceueHni nupamMuibl, https://resh.edu.ru/subject/lesson/4912/
Ky0a 1 mpHU3MBbl, KOTOpBIE
MPOXOJAT uepe3 ux peéopa.
11 | HzobpaxeHue nepeceyeHus
MIOJIyYEHHBIX TUIOCKOCTEH.
PackpammnBanue nocTpOEHHbIX
CEUEHUI pa3HBIMHU LIBETAMU
N306paxkenue ceueHnii nupamMuibl, https://resh.edu.ru/subject/lesson/4912/
12 ky0a v IpU3MBI, KOTOPBIE \

MPOXOJAT uepe3 ux peéopa.
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http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
https://resh.edu.ru/subject/lesson/4912/
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/

N3o6pakenue nepecedeHus
HOJTy4YCHHBIX IIOCKOCTEH.
PackpaniBanue mocTpoOSHHBIX
CEYCHHI pa3HBIMHU LIBETAMH

N300pakeHue ceueHnii mupamMuibl,
KyOa ¥ MpU3MBbI, KOTOpPHIE
POXOJIAT uepe3 ux péopa.

https://resh.edu.ru/subject/lesson/4912/

13  H3oOpaxkeHue nepecedyeHus

IIOJIyYEHHBIX TUIOCKOCTEH.

PackpamuBanue oCTpOEHHbIX

CEYECHUH Pa3HbIMU LIBETAMU

MeTo1 CIEI0B TS IOCTPOCHHS http://geometry2006.narod.ru/Lessons/10-
14 . 11/14d.pptx

CeUeHUN

MeTto cneioB AJisi TOCTPOCHUS http://geometry2006.narod.ru/Lessons/10-
15  ceuenuii. CBolicTBa nepeceyeHuit 11/15b.pptx

HPSIMBIX U IJIOCKOCTEN

Merton cneoB 11 TOCTPOEHUS http://geometry2006.narod.ru/Lessons/10-
16  ceuenuii. CBolicTBa nepeceyeHuit 11/15c.pptx

IPSIMBIX U IIJIOCKOCTEN

[TocTpoeHue ceuenuii B mupaMu/e, http://geometry2006.narod.ru/Lessons/10-
17 KyOe 1o TpéM ToukaM Ha pEOpax. 11/15d.pptx

Coztanue BBIHOCHBIX YEPTEXKEN U

3aMnMch MAroB NOCTPOEHUS

[TocTpoenue ceuenunii B mupaMu/e, http://geometry2006.narod.ru/Lessons/10-
18 Ky0e 1o TpéM TouKaM Ha pEbpax. 11/15e.pptx

Coztanue BBIHOCHBIX YEPTEXKEN U

3aMMch AroB NOCTPOEHUS

[TocTpoeHue ceuenunii B mupaMu/e, http://geometry2006.narod.ru/Lessons/10-
19  kybe o Tpém TouKkaM Ha pEOpax. 11/15e.pptx

Co31aH1e BEBIHOCHBIX YEepPTEkKEN U
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https://resh.edu.ru/subject/lesson/4912/
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

3aI1Ch aroB MOCTPOCHU A

20

21

22

23

24

25

[TocTpoenue ceueHunii B mupamue,
KyOe o TpéM ToukaM Ha pEOpax.
CoztaHue BIHOCHBIX YepTEXel U
3aIMCh IIAroB MOCTPOCHUS

[ToBTOpEHME MIaHUMETPUU:
Teopema 0 TpONOPLIMOHAIBHBIX
orpeskax. [Tomobue
TPEYTOJILHUKOB

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. PacueTs! B
CEUYEHHUSIX Ha BBIHOCHBIX YEPTEkKaX.
Hcropust pa3BUTHUS INIAHUMETPUU U
CTEpPEOMETPUU

KourponbHaas pabora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3anMHOe pacnionoxeHue npsMbIX
B IIPOCTPAHCTBE.
CkpenuBaronuecs npsiMeie.
[Ipu3Haku ckpemuBaromxcs
npsimbIx. [lapansensHblie npsmMele B
IPOCTPAHCTBE

Teopema o CcynieCTBOBaHMH U
€AMHCTBEHHOCTH NPSMOMU
napajjleIbHON TaHHON IPSIMOH,
IIPOXOMSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIXKAIIeH Ha
JaHHOM npsimMoi. Jlemma o
[IEPECEUECHNH NapaJIeIIbHBIX
IPSIMBIX TIOCKOCTBIO

http://geometry2006.narod.ru/Lessons/10-
11/15e.pptx

https://shkolkovo.net/theory/19

https://foxford.ru/wiki/matematika/teorema-
menelaya

http://geometry2006.narod.ru/Lessons/10-

11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-

11/5b.pptx

https://resh.edu.ru/subject/lesson/6065/conspect/1
25650/
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http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx

[TapaniaenbHOCTb TPEX MPSIMBIX.
Teopema o TpEx napajienbHbIX

https://interneturok.ru/lesson/geometry/10-
klass/parallelnost-pryamyh-i-ploskostej/parallelnye-

26 npsameix. Teopema o pryamye-v-prostranstve-parallelnost-treh-pryamyh
CKPELIMBAIOIINXCS MPSAMBIX
[TapamienbHOE IPOEKTUPOBAHHKE. http://metodisty.ru/m/files/view/ugol mezhdu pry
OCHOBHEIE CBOWCTBa amoi_i_ploskostju
27 | mapajuIeNbHOTO MPOEKTHUPOBAHUS.
H3o6paxenue pa3Hbix GUryp B
napajuieIbHON MPOEKLIHUH
[lenTpanbHas mpoekuus. YToi ¢ http://metodisty.ru/m/files/view/ugol mezhdu skre
28 | coHanpaBIEeHHBIMU CTOPOHAMH. chivajuchimisya pryamymi 2013 01 20
VYron Mexay npsMbIMu
3amauu Ha JOKA3aTeIbCTBO U http://metodisty.ru/m/files/view/rasstoyanie _mezh
FICCIIC/IOBAHNE, CBSI3aHHBIE C du_skrechivajuchimisya pryamymi
29 pAacmoJIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE
[TonATHS: mapamIenbHOCTh NPSIMON http://geometry2006.narod.ru/Lessons/10-
¥ IUIOCKOCTH B IPOCTPAHCTBE. 11/7a.pptx
30 [Ipu3Hak nmapajuieIbHOCTH NPSIMOU
u riockoctu. CBolicTBa
napajuieIbHOCTH NPSIMOU U
IJIOCKOCTH
I'eomerpuueckue 3agaun Ha http://geometry2006.narod.ru/Lessons/10-
BBIUMCIIEHUE U JI0KA3aTeNbCTBO, 11/7b.pptx
31 | cBs3aHHBIC C MAPALICITBHOCTHIO
NPSIMBIX U MIJIOCKOCTEH B
MIPOCTPAHCTBE
IToctpoenue ceuenus, http://geometry2006.narod.ru/Lessons/10-
gp | TPOXOIIIIETO Hepe3 JAHHYIO 11/12.pptx

IPSIMYIO Ha YEPTEKE U
[apaJlJIeIbHOTO APYrof IPsIMOA.
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http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx

PacuéT oTHOILIEHU

[TapannensHas TpoeKUus,
MIPUMEHEHHUE JUIsl TOCTPOCHUS

http://geometry2006.narod.ru/Lessons/10-
11/13.pptx

33 | ceuenwii Ky0Oa U mapajuieienuIeaa.
CaoiicTBa napajuiesienumneaa u
PU3MBI
[TapannenpHbIE MIIOCKOCTH. http://geometry2006.narod.ru/Lessons/10-
34  llpu3Haku mapayyIenTbHOCTH JBYX 11/8a.pptx
IIJIOCKOCTEN
Teopema o0 napaieIbHOCTH U http://geometry2006.narod.ru/Lessons/10-
€AMHCTBEHHOCTH ILJIOCKOCTH, 11/8b.pptx
35  mpoxopsmiei uepes TOUKy, He
IIPUHAJICKALLYIO TAHHOU
IIJIOCKOCTH U CJIEICTBUSA U3 HEE
CBoiicTBa napayyieabHbIX https://resh.edu.ru/subject/lesson/6129/conspect/1
IIJIOCKOCTEN: O MapajuIeIbHOCTH 31671/
36  TpSAMBIX MEepecevdeHus pu
NepeceueHH IBYX MMapauIeIbHBIX
IJIOCKOCTEN TpEeTher
CBoiicTBa napayyieabHbIX http://geometry2006.narod.ru/Lessons/10-
IUIOCKOCTEH: 06 0Tpe3Kax 11/8b.pptx
MapauIeIbHBIX TPSIMBIX,
37  3aKITIOUYEHHBIX MEXKILY
napaielbHBIMU TUTOCKOCTSIMHE; O
MIEPECEUECHHUH NPSIMOU C ABYMS
napauieTbHBIMU TIOCKOCTSIMU
38 Mostopenue: Teopema Iugaropa https://www.youtube.com/watch?v=m-6jaQpcrdQ
Ha TJIOCKOCTH
39 [ToBTOpEHME: TPUTOHOMETPUS https://foxford.ru/wiki/matematika/trigonometriya-

IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

pryamougolnogo-treugolnika
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http://geometry2006.narod.ru/Lessons/10-11/13.pptx
http://geometry2006.narod.ru/Lessons/10-11/13.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

CBoiicTBa Ky0a 1 MPSMOYTOJILHOTO

https://interneturok.ru/lesson/geometry/10-

40 klass/perpendikulyarnost-pryamyh-i-
napajuienaenunena ) _
ploskostejb/pryamougolnyy-parallelepiped
Brluncnenue 1MH OTPE3KOB B .
https://resh.edu.ru/subject/lesson/7731/conspect/3
41  xyOe 1 MpPsIMOYTOJILHOM
25367/
napasuieJenunee
[leprieHAMKYASIPHOCTH NPAMOUN 1 http://metodisty.ru/m/files/view/geom 10
49 | TIOCKOCTH. [Ipuznax
NEePHEHANKYISIPHOCTH IPSIMOM 1
IJIOCKOCTH
[lepnieHaUKyYASIPHOCTH NPAMOU U http://geometry2006.narod.ru/Lessons/10-
43 riockoctu. [Tpuznak 11/17a.pptx
NEePHEHANKYISIPHOCTH IPSIMOM 1
IJIOCKOCTH
TeopeMa 0 CylecTBOBaHUU U http://geometry2006.narod.ru/Lessons/10-
€AMHCTBEHHOCTH MPSIMOH, 11/17b.pptx
44  mpoxondiiel yepe3 TOUKy
IIPOCTPAHCTBA U
NEPIEHIUKYIJIIPHON K INIOCKOCTH
45 [I;mockoCcTH M NepneHIUKYIIIpHBIE https://mathus.ru/math/sm.pdf
UM TIPSMBIE B MHOTOIPaHHUKAX
16 [ImockocTH U neprneHInKyIspHbIe https://mathus.ru/math/sm.pdf
UM TpsSMbIE B MHOTOIPaHHUKAX
[lepnienauKymnsip ¥ HaKJIOHHAS. http://geometry2006.narod.ru/Lessons/10-
47  TlocTpoeHue MEPNEHIMKYISPa U3 11/18.pptx
TOUYKH Ha MPSIMYIO
[lepnienauKymnsip ¥ HaKJIOHHAS. http://geometry2006.narod.ru/Lessons/10-
48  TlocTpoeHue MEPNEHIMKYISPA U3 11/18.pptx
TOYKH Ha IPSIMYIO
49  Teopema o TpEX mepreHIUKYIIpax https://wika.tutoronline.ru/geometriya/class/10/cht
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http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx

(mpsimast u oOpaTHast)

0-nuzhno-znat-o-teoreme-o-treh-perpendikulyarah

Teopema o Tpéx neprneHAUKYIIpax

https://wika.tutoronline.ru/geometriya/class/10/cht

50 (npsMas u obparHas) o-nuzhno-znat-o-teoreme-o-treh-perpendikulyarah
51 Yron Mmexay CKpenBaromuMucs https://resh.edu.ru/subject/lesson/6133/conspect/2
IPSAMBIMH 72667/
ITouck neprneH ANKYISIPHBIX https://ypok.pd/library/perpendikulyarnie_pryamie_
52 | HmpSAMBIX C MOMOIIBIO v_prostranstve_parallel_191829.html
NEePHEHANKYIISIPHBIX MIOCKOCTEN
http://geometry2006.narod.ru/Lessons/10-
53 | OpTtoroHanabHOE MPOEKTUPOBAHKE 11/22b.pptx
[TocTpoenue ceuennii kyoa, http://metodisty.ru/m/files/view/postroenie sechen
g4 | TPH3MEL IPABUIIHON TMPAMHKIBI C ii_mnogogrannikov
MIOMOILIbIO OPTOTOHATBHOM
MPOEKLUHU
[TocTpoenue ceuenuii kyoa, http://geometry2006.narod.ru/Lessons/10-
55 MPU3MBI, TPABUIIHLHOU MUPAMUIBI C 11/22b.pptx
MTOMOIIIbIO0 OPTOTOHATBHOM
MPOEKIUU
CumMmMeTpHs B IPOCTPAHCTBE https://school.infourok.ru/videouroki/e43419c3-
OTHOCHTENBHO TTOCKOCTH. 2b06-49a7-999f-bf9c9da18071
%6 [ImockocTn cummerpuil B
MHOTOTPaHHHUKAX
[Ipn3Hak nepneHauKyISIpHOCTH https://wika.tutoronline.ru/geometriya/class/10/kak
57 | TpsIMOM M MJIOCKOCTH KaK -vyyavit-priznaki-perpendikulyarnosti-pryamoj-i-
CJIEICTBHE CHMMETPHUH ploskosti
[IpaBuUIbHBIE MHOTOIPAaHHUKHU. http://geometry2006.narod.ru/Lessons/10-
58 | Pacuér pacctosiHUi OT TOYKH J0 11/20d.pptx
IJIOCKOCTH
59  TIpaBHJIBHEIC MHOTOTDAHHHKIL. http://geometry2006.narod.ru/Lessons/10-

11/20e.pptx
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http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20e.pptx
http://geometry2006.narod.ru/Lessons/10-11/20e.pptx

Pacuér paccTossHMI OT TOYKH 10
IUIOCKOCTH

CriocoObl OIyCTHTD
HEPHEHAUKYIISAPBL: CHMMETPHUS,

http://geometry2006.narod.ru/Lessons/10-
11/20h.pptx

00 CIBUT TOYKH I10 NIapaJIEIbHON
MPAMOM
61 CnBur 1o HenapayieIbHOU https://kpfu.ru/staff_files/F2020188451/Ganeeva_2
MPSMON, U3MEHEHUE PACCTOSHUMN 012_matematika_dlya_shkolnikov.pdf
KontponbHas padota "B3aumuoe
62 | pacrojaoXeHHE MPSMBIX U
IJIOCKOCTEH B IpoCTpaHCTBE"
[ToBTOpEeHuE: yrom Mexay http://geometry2006.narod.ru/Lessons/10-
NPSIMBIMH Ha IIOCKOCTH, 11/16a.pptx
63 | TpPUTrOHOMETPHUS B MPOU3BOJIHLHOM
TPEYroJIbHUKE, TEOpEMa
KOCHHYCOB
[ToBTOpEHME: yrom Mexay https://mathus.ru/math/Ila.pdf
64 | ckpemMBarOIIMMHUCS MPSMBIMU B
MIPOCTPAHCTBE
I'eomeTpuueckue MeToabl http://geometry2006.narod.ru/Lessons/10-
65  BBIYHCICHHSA yTIIa MEXIY 11/16d.pptx
MPSIMBIMU B MHOTOTPaHHUKAX
JByrpannsbiit yroyi. CBOMCTBO http://geometry2006.narod.ru/Lessons/10-
66  JMHEHHBIX YIIIOB IBYTPAHHOTO 11/21a.pptx
yria
[IepnieHquKyIsIpHBIE IIJIOCKOCTH. http://geometry2006.narod.ru/Lessons/10-
67 | CaoiicTBa B3aIMHO 11/22a.pptx
MePIEHINKYIISIPHBIX TUIOCKOCTEH
TIpH3HAK TIEPTEHINKYIIPHOCTH https://interneturok.ru/lesson/geometry/10-
68 klass/perpendikulyarnost-pryamyh-i-

IJIOCKOCTEM; TeopemMa o0 NpsiMOi

ploskostejb/priznak-perpendikulyarnosti-dvuh-
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http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

MEepPECEUCHHUS IBYX IIIOCKOCTEH
NEePIEeHIUKYISIPHBIX TPETheil
IUIOCKOCTH

ploskostey

[IpssMoyTOIBHBIM
napaJuieNienuneT; Kyo; u3MepeHus,

https://resh.edu.ru/subject/lesson/7731/conspect/3
25367/

69 CBOMCTBA MPSIMOYTOJIBHOTO
napa’suiesienuiena
Teopema 0 quaroHayu https://obrazovaka.ru/geometriya/diagonal-
NPAMOYTOJIBLHOTO pryamougolnogo-parallelepipeda-formula.html
70 napajuiejenunesa u cieacTBUe us3
HEE
CrepeomeTpuuecKkue u https://multiurok.ru/id64610336/
71 MIPUKJIAHBIC 3a/1a41, CBSI3aHHbIC
CO B3aUMHBIM PaCIOJIOKECHUEM
MPSIMBIX U TIJIOCKOCTH
[ToBTOpEHME: CKpEIIMBAIOIINECS https://infourok.ru/prezentaciya-po-geometrii-na-
79 TIpsIMBIE, TTapaJIeTbHbIE temu-skreschivayuschiesya-pryamie-1307397.html
MJIOCKOCTH B CTaHaPTHBIX
MHOTOT'PaHHHUKAX
[Tapa mapannenbHbIX IIOCKOCTEN https://urok.1sept.ru/articles/614270
Ha CKpPEUIMBAIOIINXCA MPSMBIX,
73 | paccTosTHUE MEXKITY
CKPEITUBAIOIINMHUCS TTPIMBIMH B
MPOCTHIX CUTYAIUAX
Paccrosinue oT ToukH 10 http://geometry2006.narod.ru/Lessons/10-
74 | MIOCKOCTH, PACCTOSIHUE OT MPSIMOU 11/20d.pptx
IO TIIIOCKOCTH
Brluncnenue paccTosHUN MEXKIY http://geometry2006.narod.ru/Lessons/10-
75 | CKpemMBaroIMMHUCA MPSMBIMU C 11/20f.pptx

IIOMOILBIO NIEPIECHAUKYIISIPHON
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http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20f.pptx
http://geometry2006.narod.ru/Lessons/10-11/20f.pptx

IIJIOCKOCTH

TpéxrpaHHblil yroJ, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX yIIoB. Teopema

https://resh.edu.ru/subject/lesson/6063/conspect/2
1119/

76
[Mudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa
DNIeMeHTHI ChepUIeCKOM https://ru.anyquestion.info/a/sfericheskaya-
77  TEOMETPHUH: TeO/Ie3HUECKUE THHAN geometriya-v-10-klasse-izuchaem-osnovnye-
Ha 3eMie ponyatiya-i-primenyaem-ih-v-zadachah
78 KonTponbnas pabota "Yrisl u
paccrossHus"
79 CucremaTu3zanus 3HaHUN
"MHOrorpaHHMK U €ro 3J1eMEHTHI"
80 TMupamua. Bust upamu, letltpz:i{ge;)xmetrvzooanarod.ru/Lessons/lO—
[IpaBunbHas nupamuna Hiza gt
[Ipu3ma. IIpsamas u HakIOHHAS https://resh.edu.ru/subject/lesson/5443/conspect/2
81 npusMsl. [IpaBuiibHas nmpusma 1269/
[IpssmMoit napannenenunen, https://shkolkovo.net/theory/96
82  mpsAMOYTONEHBIN HapaIeNeHIIe],
KyO
83 Brinykibeie MHOTOTpaHHUKH. https://studopedia.ru/3_206028_vipuklie-
Teopema Ditnepa mnogogranniki-teorema-eylera.html
http://geometry2006.narod.ru/Lessons/10-
Boinmykiible MHOTOTpaHHUKH. 11/27a.pptx
84 Teopema Siinepa. lpasnibHsie n http://geometry2006.narod.ru/Lessons/10-
MOJTyTIpaBUJIbHbIE MHOTOTPAaHHUKHU 11/28 pptx
85 KonTponbnas pabora
"MHororpaHHukm"
86 | IlonsTHe BekTOpa Ha MIOCKOCTU U http://geometry2006.narod.ru/Lessons/10-
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http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx

B IIPOCTPAHCTBE

11/9a.pptx

http://geometry2006.narod.ru/Lessons/10-

87 | CymMa BEeKTOpOB 11/9b.pptx
https://resh.edu.ru/subject/lesson/4758/conspect/2

88  Pa3HOCTbH BEKTOpOB
1647/
https://wika.tutoronline.ru/geometriya/class/10/osn

89 | IIpaBwmio mapamienenumneaa ovnye-svedeniya-o-slozhenii-vektorov-po-pravilu-
parallelepipeda
https://interneturok.ru/lesson/geometry/10-

90  YMHOXEHHE BEKTOpa Ha YHCIIO klass/vektory-v-prostranstve/slozhenie-i-vychitanie-
vektorov-umnozhenie-vektora-na-chislo

Paznosxenue BekTopa 1o 6a3ucy https://interneturok.ru/lesson/geometry/10-
91  Tpéx BEKTOPOB, HE JISKAITUX B klass/vektory-v-prostranstve/razlozhenie-vektora-
OJTHOM IIJIOCKOCTH po-tryom-nekomplanarnym-vektoram-zadachi
https://resh.edu.ru/subject/lesson/5723/conspect/1

92 | CkamsipHOE MPOM3BEIACHHE

49166/
Brruucnenue yrina mexuy https://zacchnik-
93 com.com/spravochnik/matematika/vektory/nahozhd
BEKTOpPaMH B MPOCTPAHCTBE . - .
enie-ugla-mezhdu-vektorami-primery-i-reshen/
https://school.kco27.ru/wp-

94  IIpocreiimme 3a1a4u ¢ BEKTOPaMH content/uploads/10_BeKTopbl-B-NPOCTPaHCTBE.-
MeToa-koopamnHaT-B-npocTpaHcTee. pdf
https://school.kco27.ru/wp-

95 | IIpocreiinme 3a1a4u ¢ BEKTOPAMH content/uploads/10_BeKTopbl-B-NPOCTPAHCTBE.-
MeToa-koopamnHaT-B-npocTpaHcTee. pdf
https://school.kco27.ru/wp-

96 | IIpocreiimme 3a1a4u ¢ BEKTOPaAMH content/uploads/10_BeKTopbl-B-NPOCTPaHCTBE.-
MeToa-KoopamnHaT-B-npocTpaHcTee. pdf

97  IIpocreiimme 3a1a4u ¢ BEKTOPaAMH https://school.kco27.ru/wp-
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http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx

O00011eHrEe U CUCTEMATU3ALIHS

content/uploads/10_BeKTopbl-B-NPOCTPaHCTBE.-
MeToa-KoopanHaT-B-npocTpaHcTee.pdf

http://56bits.ru/materials/geometriya/10/zaklyuchit

98 . 1
3HAHUU elnoe
99 O00011IcHNE U CHCTEMATH3aLIH 1 http://56bits.ru/materials/geometriya/10/zaklyuchit
3HAHUHI elnoe
100 Hroromas KOHTpOJIbHAS paboTa 1
101 HroroBas KOHTpOJIbHAS paboTa 1
http://56bits.ru/materials/geometriya/10/zaklyuchit
O06o001IeHre U CUCTEMAaTU3aLIHS i )
102 B 1 elnoe-povtorenie-kursa-geometr/reshenie-zadach-
3HAHUM .
po-teme-mnogogranniki/
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJTACC

KoanuyecTBO 4acos

Ne Tema ypoka K I Hata JeKTpo e uudposbie odOpa3oBare e pecypc
M HTD. aKT. JIEKTPOHHBIE 1IN BbI BaTeJIbHbI bl

n/n P ouTp P U3YyYeHUs P naep P pecyPp
IToBTOpenue Tembl "KoopauHaTel https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-

1 BEKTOPA Ha IIOCKOCTH H B sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-
npocTpancTae” ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
TTosTopere Temb! "CranspHoe https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-

2 " sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-
TIPOU3BCIICHUC BCKTOPOB mezhdu-vektorami-skaliarnoe-proizvedenie-9283
TToBTOpeHHe TeMbl "BhIMHCIEHNE YA https://www.yakIass.ru/p/geometrla/ll-klass/prlamougolnala—

3 MESKILY BEKTODAMI B IIDOCTDAHCTER" sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-

Ay p pocTp mezhdu-vektorami-skaliarnoe-proizvedenie-9283

IloBTOpeHue Temnl "YpaBHEHHE IIPSIMOI,

4 p 5 p " p https://studfile.net/preview/6162211/page:3/
MPOXOJIAIIEH Yepe3 ABE TOUKU

5 YpaBHEHHE INIOCKOCTH, HOpMaJlb, https://zaochnik-com.com/spravochnik/matematika/prjamaja-
YpaBHEHHE INIOCKOCTH B OTPE3Kax ploskost/uravnenie-ploskosti-v-otrezkah/

6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, https://zaochnik-com.com/spravochnik/matematika/prjamaja-
YpaBHEHHE INIOCKOCTHA B OTPE3KAX ploskost/uravnenie-ploskosti-v-otrezkah/

https://zaochnik-
7 BektopHoe npousBeneHue ps:// . . . .
com.com/spravochnik/matematika/vektory/vectornoe_proizvedenie/

JInHeWHBIe HEpAaBEeHCTBA, JIMHEHHOE

8 p https://studfile.net/preview/4441069/page:29/
MIPOTPAMMHUPOBAHHUE
JInHeliHbIe HEpaBEHCTBA, IUHEHHOE

9 p https://studfile.net/preview/4441069/page:29/
MIPOTPAMMHUPOBAHUE
AHanuTHYECKUE METObI pacuéra yria

10 ABLD yr https://studfile.net/preview/8828652/page:10/
MEXK1y IPSMBIMA B MHOIOTPaHHUKAaX
AHanuTHYeCKHE METObI pacuéra yria

11 AbLD yr https://studfile.net/preview/8828652/page:10/

MEXKAY IMIIOCKOCTAMU B MHOI'OI'paHHHUKax
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https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283

dopmya pacCTOSHUS OT TOYKH 10

https://zaochnik-com.com/spravochnik/matematika/prjamaja-

12
IUIOCKOCTH B KOOpJAUHATAX ploskost/rasstojanie-ot-tochki-do-ploskosti/
HaxoxaeHue paccTOsIHUM OT TOYKH J10
13 p A https://studfile.net/preview/5997341/
TUTOCKOCTH B KyOe
HaxosxaeHnne paccToSHUN OT TOYKHU J10
14 A p N g https://studfile.net/preview/5997341/
MJIOCKOCTH B TTPABWJIBHOM MUpaMuIe
15 KonTposabnas padora "AHanuruueckas
reomerpus”
CedeHuss MHOTOTPAaHHUKOB:
16 p https://resh.edu.ru/subject/lesson/4912/conspect/23572/
CTaHJapTHBIE MHOTOTPAaHHUKHU
17 CedeHuss MHOTOIPaHHUKOB: METO/T https://infourok.ru/prezentaciya-po-geometrii-na-temu-metod-
CJIEZIOB sledov-3550851.html
CeueHust MHOTOTPAHHUKOB:
18  craHmapTHBIC IUIOCKOCTH, TIEPECCUCHHUS https://urok.1sept.ru/articles/212754
NPSIMBIX U MJIOCKOCTEH
19 [TapamiensHbIe IPsSIMBIE U IITIOCKOCTH: https://resh.edu.ru/subject/lesson/6065/
napasulebHbIE CEYEHUS
20 [TapannenpHble MPSAMBIE U TUIOCKOCTH: https://foxford.ru/wiki/matematika/vzaimnoe-raspolozhenie-
Pacy€T OTHOLIEHUN ploskosti-i-pryamoy
[TapannenpHbIe PSAMBIE U TIIOCKOCTH: - _ _ )
https://foxford.ru/wiki/matematika/vzaimnoe-raspolozhenie-
21 | yrasl MeXAY CKPELIMBAIOIIUMUCS .
ploskosti-i-pryamoy
MPSIMBIMU
[IepnieHauKynsIpHBIE MIPSMBIE U https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-
IUIOCKOCTH: CTAaHJAPTHBIE ITAPBI prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-
22 ’ . y
MEePICHINKYJISIPHBIX IIOCKOCTEN 1 priamoi-i-ploskosti-12048
MPSIMBIX, CHMMETPUU MHOTOI'PAHHUKOB
[IepnieHauKyIsIpHBIE IPSAMBIE U https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-
23 IIOCKOCTH: TEOPEMA O TPex sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-

NEePIEeHIUKYIApax

mezhdu-vektorami-skaliarnoe-proizvedenie-9283
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https://resh.edu.ru/subject/lesson/6065/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283

[lepnienquKynsapHbIEC TPSIMbIE U

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

24 | TIJIOCKOCTH: BEIYUCJICHUS JIJIMH B
MHOTOI'PAaHHHUKAX
HosTopenue: miomau https://interneturok.ru/lesson/geometry/8-
25 MHoroyrouanHKOB’ (bopmysst 112 klass/ploschad/povtorenie-temy-ploschad
TJI0MIAJIEH, COOOpaKEHUS 1O 100U
26 EE:SS:KQESE Z)H;MYJIH inIt: https://interneturok.ru/lesson/geometry/8-
N klass/ploschad/povtorenie-temy-ploschad
TJI0MIAEH, COOOpaKEHUS IO 100U
27 fa[f(l):ssre:::ﬁ;gs;l e(11)1101/;1\@%1 IRIE: https://interneturok.ru/I?sson/geometry/s-
N klass/ploschad/povtorenie-temy-ploschad
TIoniael, cooopakeHus Mo00us
[Inomaau ceyeHUit MHOTOrPaHHUKOB: https://resh.edu.ru/subject/lesson/6018/
28 | miomuaay MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs MO 100Ust
[Tmomanu ce4eHU MHOTOIPaHHUKOB: https://resh.edu.ru/subject/lesson/5443/
29 | mIomaau MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus MoAo0us
KonTponsnas padora "[loBTopenue:
30  MHOTOTpaHHUKH, CEUCHUS
MHOTOTPaHHHUKOB"
31 O6béM Tena. O6beM MPSIMOYTOJIBHOTO http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
napauiejenuneaa
32 3anmaun 06 yaBOoeHUHU KyDa, 0 KBaJpaType https://nsportal.ru/ap/library/drugoe/2013/06/14/tri-znamenitye-
Ky0a; O TPUCEKIUH yIJIa zadachi-drevnosti
CrepeomeTpuuecKkue 3aJja4u, CBI3aHHbIE https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-
33 ¢ 00BEMOM MIPSIMOYTOJIBHOTO zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-

napauicjicnmicaa

reshenie-zadach/povtorenie-reshenie-prostyh-zadach-po-
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https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx

stereometrii

HpI/IKJ'IaI[HBIC 3aJa4u, CBJA3aHHBIC C

https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-
zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-povtorenie-

34 Beramcnennem 00hEMa IpIMOYTOILHOTO reshenie-zadach/povtorenie-reshenie-prostyh-zadach-po-
fapajieienuiea stereometrii

35 | O6nEM mpamoit mpHMEL http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbIC https://resh.edu.ru/subject/lesson/5629/

36 ¢ BbIUMCIEHUEM 0O0BEMOB IPSIMOI
MIPU3MBbI

37 [Ipuxnaguelie 3a1a4n, CBI3aHHBIE C https://infourok.ru/tipovie-zadachi-po-geometrii-na-temu-obyom-
00BEMOM MPSMON TPU3MBI prizmi-klass-1851865.html
Brruucienue 00bEMOB TENI ¢ IOMOILBIO https://resh.edu.ru/subject/lesson/4046/

38 | ompenenénnoro uHrerpana. O0bEM
HAKJIOHHOM MPU3MBI
Brruncienue 00EMOB T ¢ ITOMOIIBIO

39 | ompenenénnoro uHterpana. O0bBEM https://resh.edu.ru/subject/lesson/4046/conspect/23206/
NUpaMU/IbI
®opmyna 00bEMa MUPaMUIbIL.

40  OrHoureHWe 00BEMOB MUPAMHUJT C OOIITHM https://foxford.ru/wiki/matematika/volume-piramida
YIJI0M
®opmyna 00bEMa MUPaMUIbIL.

41 | OtHomeHWE 00BEMOB TUPAMHUJI C OOIIIMM https://foxford.ru/wiki/matematika/volume-piramida
YTJIOM

42 CrepeomeTpuuecKue 3a1a4u, CBI3aHHbIE https://infourok.ru/opornie-konspekti-po-geometrii-obem-
¢ 00bEMaMM HaKJIOHHOW TTPU3MBI naklonnoy-prizmi-klass-3029333.html

43 CrepeomeTpuuecKkue 3aJja4u, CBI3aHHbIE https://infourok.ru/praktikumzadachi-s-resheniyami-po-teme-
¢ 00bEMaMH TUPaMUIBI piramida-2839258.html

44 | Tlpuxnamgaeie 3aaa4u 1o Teme "OO0BEMBI https://davay5.com/z.php?theme=obyom-naklonnoy-prizmy-
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http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/4046/

Ten", CBA3aHHBIE C 00BEMOM HAKIOHHOMN
HIPU3MBI

piramidy-i-konusa-3&a=atanasyan_10_klass&g=obemy-tel

[Mpuknanueie 3apaun mo Teme "OOBEMBI

https://davay5.com/z.php?theme=o0byom-naklonnoy-prizmy-

4 Ten", CBs3aHHBIE ¢ 00BEMOM MUPAMHUIBI piramidy-i-konusa-3&a=atanasyan_10_klass&g=obemy-tel

46 [Ipumenenue 00bEMOB. Beruncienue https://multiurok.ru/index.php/files/nakhozhdieniie-rasstoianiia-ot-
PACCTOSIHUA 10 MIIIOCKOCTU tochki-do-ploskos-1.html

47 KonTpomnpHas padota "O0béM
MHOTOTpaHHUKA"
[MunnHaprdeckas NOBEPXHOCTD, http://geometry2006.narod.ru/Lessons/10-11/11/2 4 a.pptx

48  oOpasyronue MUITHHAPUICCKON
MOBEPXHOCTHU

49 Hunuuap. [psamoii KpyroBod HUIMHAP. https://wika.tutoronIine.ru/g.eometri.ya!/class/l‘1‘/osnovnye—svedeniya—
ITn01mab MOBEPXHOCTH LIMIMH/PA o-geometricheskoj-figure-czilindr

50 KOHquCKaf{ MOBEPXHOCTS, 0Opasyiomue https://resh.edu.ru/subject/lesson/4903/conspect/22645/
KOHHYECKOU nmoBepxHocTu. Konyc

51 CeueHue KOHYCa MIIOCKOCTBIO, https://multiurok.ru/index.php/files/konus-secheniia-konusa-
napasuieIbHOM IJIOCKOCTH OCHOBaHUSA ploskostiami-urok-po-geomet.html

52 ¥ ceueHHbIi KOH,_yC' Hsobpacene https://foxford.ru/wiki/matematika/usechyonnyj-konus
KOHYCOB M YC€YEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U https://interneturok.ru/lesson/geometry/11-klass/btela-vraweniya-
IIOJTHOM TOBEPXHOCTHU KOHYCa b/ploschad-bokovoy-i-polnoy-poverhnosti-konusa

54 [Tmomrane 60KOBOI TOBEPXHOCTH U https://interneturok.ru/lesson/geometry/11-klass/btela-vraweniya-
MTOJTHOM TOBEPXHOCTH KOHYCa b/ploschad-bokovoy-i-polnoy-poverhnosti-konusa
CrepeomeTpHuuecKkue 3aauu Ha

55 JI0Ka3aTeJIbCTBO M BRIUMCIICHHE, https://multiurok.ru/files/mietodichieskaia-razrabotka-
IIOCTPOEHUEM CEUEHUM LMIIMH]IPA, praktichieskogho-za-23.html
KOHYCa

56 CrepeomeTpuuecKkue 3a1a4u Ha https://multiurok.ru/files/mietodichieskaia-razrabotka-

JA0Ka3aTCJIbCTBO U BBIYUCIICHUC,

praktichieskogho-za-23.html
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http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx

IIOCTPOEHUEM CEYEHUHN LUIUHAPA,
KOHyCa

HpI/IKJIaI[HLIe 3aga4u, CBA3aHHBIC C

https://nsportal.ru/shkola/geometriya/library/2018/04/14/obyom-

57
LUIMHAPOM tsilindra-reshenie-prikladnyh-zadach
58 [IpuknagHeie 3a/1a4u, CBSI3aHHBIE C https://nsportal.ru/shkola/geometriya/library/2018/04/14/obyom-
LUUIUHAPOM tsilindra-reshenie-prikladnyh-zadach
59  Cdepa u map https://resh.edu.ru/subject/lesson/4034/
[Tepeceuyenue cdepsl u mapa ¢ . ) ) ) ]
https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-
60  mrockocTero. Kacanue mapa u chepsr
kasatelnaya-ploskost-k-sfere-5753043.html
IJIOCKOCTHIO. B 1 n300pakeHue mapa
IIepeceuenue ceprl 1 mapa ¢
p bep P https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-
61 mrockocTero. Kacanue mapa u chepsr
kasatelnaya-ploskost-k-sfere-5753043.html
IJIOCKOCTHIO. B 1 n300pakeHue mapa
VYpasuenue ceprl. [Inomans chepsl u
62 p . bep A, chep https://vseoworde.ru/vychisleniya/sfericheskij-segment
eé vacTei
https://intellect.icu/simmetriya-shara-i-simmetriya-sfery-
63  Cummerpus chepbl 1 mapa _ )
simmetrichnost-3502
CrepeomeTpruecKue 3a1a4n Ha
64 JI0Ka3aTeJIbCTBO M BEIUHCIICHHE, https://multiurok.ru/files/prakticheskaia-rabota-65-reshenie-zadach-
CBsI3aHHBIE CO CEpOH U 1IapoM, po-teme-s.html
MOCTPOEHUEM UX CEUCHHUH TIOCKOCTHIO
CrepeomeTpHuuecKkue 3aJauu Ha
65 JIOKa3aTeIIbCTBO U BEIYHCIICHHE, https://multiurok.ru/files/prakticheskaia-rabota-65-reshenie-zadach-
CBSI3aHHBIE CO CEPO U 1IapoM, po-teme-s.html
MOCTPOEHUEM UX CEUCHHUH TIOCKOCTHIO
66 [IpuxnagHelie 3a1a4n, CBI3aHHBIE CO https://infourok.ru/praktikumzadachi-s-resheniyami-po-teme-sfera-
cdepoii u mapom shar-2832306.html
67  ITloBTOpeHue: OKPY)KHOCTH Ha https://resh.edu.ru/subject/lesson/2036/main/
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https://resh.edu.ru/subject/lesson/4034/

MJIOCKOCTH, BBIYUCIICHUS! B OKPY>KHOCTH,
CTaHJapTHBIC MTOA00HS

68

69

Paznmuunnie KOM6I/IHaHI/II/I TCJI BpalllCHUSA
U MHOT'OI'paHHUKOB

3agaun no Teme "Tena U MOBEPXHOCTH
BpaieHus"

https://resh.edu.ru/subject/lesson/4911/start/23300/

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

70

3anauu 1o teme "Tena v MOBEPXHOCTH
BpaieHus"

https://resh.edu.ru/subject/lesson/4911/start/23300/

71

72

KonTtponpnas padora "Tena u
MOBEPXHOCTHU BpaleHus"

O0Beém muuHapa. Teopema 06 00bEME
PSMOTO IUIMHAPA

http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx

73

Brruucienrue 00bEMOB TEN ¢ IOMOIIBIO
onpenenéHHoro uuaTerpaiga. Oobém
KOHYca

http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx

74

75

76

ITmomamy OOKOBOI U ITOJIHOK
MOBEPXHOCTH KOHYCa
CrepeoMeTpHuueckue 3aauu, CBI3aHHbIE

C BBIYUCIIEHHEM 00BEMOB IIMITUHPA,
KOHYca

[Ipuknanueie 3anaun mo Teme "OOBEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"

http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx

https://infourok.ru/reshenie-zadach-na-vichislenie-obyomov-cilindra-
konusa-usechyonnogo-konusa-geometriya-klass-3512192.html

http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx

77

O0BEM 1Iapa u MapoBOTO CEKTOpA.
Teopema 06 06béMe miapa. [lnomans
cheprl. CTepeoMeTpudecKue 3a1auu,
CBSI3aHHBIE C BHIYMCIIEHUEM 00BEMOB
I1apa, IapoBOro CerMeHTa 1 IapoBOro
CEeKTOpa

http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx

78

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx
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https://resh.edu.ru/subject/lesson/4910/
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx

Ten", CBA3aHHBIE C 00BEMOM IIapa u
wionaapio cdepol. COOTHOIICHHUS
MEXTy IUIOINASIMHU TIOBEPXHOCTEH H
00BEMaMU ITOTOOHBIX TEN

[TomoOHbBIE TENa B IPOCTPAHCTRBE.
N3menenne 06bEMa mpu o 100uu.

https://infourok.ru/tema-uroka-podobie-tel-lekciya-po-geometrii-

79  CrepeoMeTpHYECKUE 3a/1a4H, CBI3aHHBIC
.. 5234553.html
C BBIYUCJICHHEM 00BEMOB TEI U
IJI0IIa/Ie TOBEPXHOCTEN
80 Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-
JBH>KeHUs MPOCTPaHCTBA. : . .
sistema-koordinat-v-prostranstve-metod-koordinat-
81 | OroOpaxeHus. J{BI>KEHUS U PaBEHCTBO . . ) N
06 . . 10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-
UTyp. 1€ CBOMCTBA ABMXKCHUI
(uryp. Obuwme cBoiicTsa ABM«E 12444/re-173fee54-d497-47c1-82e1-e1a0a0d883e2
Bupgsl aBmkeHuii: napaijienbHbIi
ARLA p https://interneturok.ru/lesson/geometry/11-klass/bmetod-
MepeHOC, IICHTpaIbHas CHMMETPHS, ) , o .
82 P HeHTp P koordinat-v-prostranstveb/dvizhenie-i-podobie-v-prostranstve-
3epKabHasi CHMMETPHSI, TOBOPOT BOKPYT :
N profilnyy-uroven
psIMOit
83 [IpeobpaszoBanus nogodus. [psamas u https://lc.rt.ru/classbook/matematika-11-klass/metod-koordinat-v-
cdepa Ditnepa prostranstve-profilnyi-uroven/5970
I'eomeTprueckue 3amaun Ha TPUMCHEHHUE
84 p A p https://resh.edu.ru/subject/lesson/2517/main/
JIBUKEHUS
85 KonTtponbHas padota "BekTops! B
npocTtpaHcTBe"
Ob6o6maromee nopropenue 11 nonsTuit
1 METOJIOB Kypca reomerpun 10-11
86 a yp p https://ege.sdamgia.ru/

KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"ITapanienbHOCTb NPSIMBIX U
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MJIOCKOCTEH B mpocTpaHcTBe"

87

88

89

90

91

92

93

O6o06matomee moropenue 11 monsTHI
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3aIlNs 3HAHUI:
"BekTopsl B IpocTpaHcTBe"

O6o06matomee moropenue 11 moHsTHit
¥ METOJIOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aIlisl 3HAHUM:
"BexTopsl B pocTpaHcTBe"

O6o06matomee moropenue 11 moHsTHI
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMATH3aI[1s 3HAHUMH:
"O6beM MHOTrOrpaHHuKa"

O6o6matomee moropenue 11 moHsTHI
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alMsI 3HAHUI:
"O6bemM MHOTOrpaHHuka"

Ob6o6maromee noropenue 11 nonstuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alMsI 3HAHUI:
"Tlnomaay NoBepXHOCTU U 00BEMBI
KpPYTJIBIX TeN"

Ob6o6maromiee nopropenue 11 nonsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATH3ALIHsI 3HAHUI:
"Tlnomaay moBepXHOCTU U 00BEMBI
KpYyTJBIX TEN"

Hroropas KOHTpPOJIbHAA pa60Ta

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

94

Hrorosast koHTpoIbHAs paboTa
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95

[ToBTOpeHue, 0600MICHNE 1
CHCTeMaTH3allUsl 3HAHUH

https://ege.sdamgia.

ru/

96

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

https://ege.sdamgia.

ru/

97

98

99

100

101

102

HcTopus pa3sBUTHS CTEPEOMETPHUH KaK
HAyKU U €€ pojlb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

Ucropus pa3BuTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus CTEPEOMETPUH KaK
HayKU 1 €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

Hcropus pa3BuTus CTEpEOMETPUH KaK
HayKU 1 €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

Hcropus pa3BuTHsA CTEPEOMETPUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

Wcropus pa3BuTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUN
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

https://ege.sdamgia.

https://ege.sdamgia.

https://ege.sdamgia.

https://ege.sdamgia.

https://ege.sdamgia.

https://ege.sdamgia.

ru/

ru/

ru/

ru/

ru/

ru/
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

8 0
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