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MHNOACHUTEJIBHASA 3AIIUCKA

Opranuzanus mpernoaaBaHus ydeOHoro mpeamera «MaremaTHKa» Ha YPOBHSX OCHOBHOTO
obmero obpazoBanus B 2024/2025 y4yeOHOM IOy OCYIIECTBIISIETCSI B COOTBETCTBUH 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;,

— @epepanbHbIi TOCYJIapCTBEHHBIH 00pa30BaTENbHBI CTAaHAAPT OCHOBHOTO OOIIETro
obpaszoBanus (yTB. mpukazoM MunmpocsemnieHuss Poccuu ot 31 mas 2021 r. Ne 287) (manee — ®I'OC
000);

— @epgepanbHas oOpa3oBaTelibHasg MporpaMmMa OCHOBHOrO obOmiero o6pasoBanust (yTB.
npuka3zomM Munnpocsemenus Poccun ot 18 mas 2023 r. Ne 370) (manee — @OIT OO0);

— npuka3 Munnpocsemenust Poccun ot 21 centabps 2022 r. Ne 858 «OO0 yrBepx)aeHuu
denepallbHOTO TMEpeYHs y4eOHHMKOB, JOMYIIEHHBIX K HMCIIOJIB30BAHUIO MPH PEATH3ANNH HUMEIOIINX
rOCY/IapCTBEHHYIO aKKPEAUTAIMI0 00pa30BaTENbHBIX IMPOTPaMM Ha4yallbHOTO OOIIEero, OCHOBHOIO
o01iero, cpegHero ooImero oOpa3oBaHUs OPTraHU3ALMUSIMH, OCYIIECTBISIIOIIMME 00pa30oBaTEeNbHYIO
JESITENIbHOCTh U YCTaHOBJIEHMSI IPEAEIBHOTO CPOKa UCIIOIb30BaHMSI UCKIIIOUEHHBIX YUEOHUKOBY,

— npuka3 Munnpocsemenus Poccun ot 21 mas 2024 r. Ne 347 «O BHECEHMM U3MEHEHUH B
npuka3 Munnpocsemenusi Poccun ot 21 centsops 2022 r. Ne 858 «O6 yrBepxaenuu ¢eaepanbHOro
nepeyHsi y4eOHUKOB, JOMYIIEHHBIX K MCIOJb30BAHUIO NP PeaM3allud UMEIOIINX TOCYAapCTBEHHYIO
aKKpEeIUTAIMIO 00pa30oBaTEIbHBIX IMPOTPaMM HAYaIBHOTO OOIIEro, OCHOBHOTO OOIIETo, CPEeIHETO
obmiero 00pa30BaHUsl OPraHU3ALUSMH, OCYIIECTBISIIOIIMMU 00pa30BaTeNbHYIO JESTEIbHOCTh |
YCTaHOBJICHHUSI IPEACTHHOTO CPOKA MCTIOIb30BAHMS UCKITIOUEHHBIX YYCOHUKOBYY;

— npuka3z MunnpocBemenuss Poccuun ot 4 oktsOps 2023 r. Ne 738 «O6 yTBepkaeHUU
(benepanbHOTO MEPEYHs IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOIB30BAHHIO
npu Peanuzanum uMEOIUMX TOCYIAapCTBEHHYIO aKKpEIUTAIMI0 00pa3oBaTeNbHBIX IPOrpaMM
HayaJIbHOTO 0OIIEr0, OCHOBHOTO OOIIET0, CPeTHEro 001Iero oopa3oBaHus»;

— KoHnnenmus pa3Butus marematrudeckoro oOpa3oBaHusi B Poccuiickoit ®enepanuu (yTB.
pacniopspxkennem [IpaButensctBa Poccuiickoit @eaepannn; mpotokos oT 24 nexadbps 2013 1.Ne2506-p)

I'eomeTpus aBnseTcs oHUM U3 6a30BBIX KypCOB Ha YPOBHE CpPEIHEro 00111ero o0pa3zoBaHus, TaK
Kak o0ecreuynBaeT BO3MOKHOCTh M3Y4YEHHs IUCHUIUIMH €CTECTBEHHO-HAYyYHOH HAMpaBICHHOCTH H
MpeIMETOB TyMaHUTapHOTro IuKiIa. [TocKoNbKy Jorndyeckoe MbIIIeHHe, GOpMUpyeEMOe MPU U3YUEHUU
00yJaronMMHUCs MIOHATUMHBIX OCHOB T€OMETPHH, MPU JI0KA3aTEIHCTBE TEOPEM M TTOCTPOCHUH TIEMTOYKH
JIOTUYECKHUX YTBEPKJIECHUM MPU PEIICHUH TEOMETPUUYECKUX 3aJ]1a4, YMEHUE BBIIBUTATh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJb3YIOTCA MPH PEHICHUH 3aJad €CTECTBEHHO-HAy4YHOI'O IHUKIA, B
YaCTHOCTH (PU3UYECKHX 3a]ad.

lens ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomeTpus» Ha yriayOl€HHOM YpOBHE —
pa3BUTHE WHIUBHAYAIBHBIX CIIOCOOHOCTEH OOYyYalOIUXCA TPU M3YUYEHUH TEOMETPHH, Kak
COCTaBISIONICH TmpeaMeTHON obOmactn «Marematnka W wuHpOpMartukay uepe3 oOecrneueHue
BO3MOXXHOCTH TPUOOPETEHHUS W WCIOIB30BaHUS Ooyiee TIyOOKHX TE€OMETPUYECKHX 3HAaHUU W
NENUCTBUM, CHeMUPUIHBIX TEOMETPUHM, W HEOOXOJMMBIX JUIsl YCIEIIHOTO TMPOo(hecCHOHaTLHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCTOJIb30BaHUEM MaT€MaTUKH.

[IpropuTeTHEIMU 3a/ladaMH Kypca T€OMETpUU Ha YriayOJIEHHOM YPOBHE, PaCHIMPSIONIUMHU U
YCUIIUBAIOIUMU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacIIMpeHre MPEACTABICHUS] O TEOMETPUU KaK YacTU MHUPOBOU KYJIBTYpPHI M (HOpMUPOBAHHE
OCO3HAHUS B3aMMOCBS3H F€OMETPHUH C OKPYKAIOIIUM MUPOM;



¢dbopMHpOBaHHE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIIUX
MaTEMaTHYECKUX MOJEJIAX, MO3BOJISIOLUIMX ONUCHIBATh U HM3y4daThb PA3HbBIE SBJICHUS OKPYKAIOILErO
MHpa, 3HAaHHE MOHITUWHOTO amnmapaTta 1o paszaeiny «CtepeoMeTpus» yueOHOTO Kypca TeOMETpUH;

(dbopMUpOBaHHE YMEHHS BJIaJ€Th OCHOBHBIMH MOHSATUSIMU O NMPOCTPAHCTBEHHBIX (PUTypax M HX
OCHOBHBIMH CBOMCTBaMH, 3HAHHE TeopeM, (pOpMyll W yMEHUE MX MPUMEHSTh, YMEHHS TOKa3bIBATh
TEOpPEMBI U HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI pELIEHMS 3a/1a4;

dbopMUpOBaHME YMEHMsI pacro3HaBaTh Ha uYepTeXkax, MOJENSIX M B pEabHOM MHpe
MHOTOTPaHHUKH U TeJia BPalleHHsI, KOHCTPYHUPOBATh T€OMETPUUYECKUE MOJIEIIN;

(dbopMUpOBaHHE MMOHUMAaHHS BO3MOXKHOCTH aKCHOMAaTHYECKOrO MOCTPOCHUS MAaTeMaTHYEeCKHX
TeopHii, GOPMHUPOBAHNE TIOHUMAHUS POJIM AKCHOMATHUKH MTPU IPOBEICHUH PACCYKICHUM;

(dbopMHUpOBaHKE YMEHUS BIAJIETh METO/IaMH J0KA3aTEIbCTB U aJITOPUTMOB PEIICHHS, YMEHUS UX
MIPUMEHSITh, IPOBOJAUTH TOKA3aTeIbHbIE PACCYXKIEHUS B XOJI€ PEUICHHs] CTEPEOMETPUUECKUX 3aad U
3aJla4  C MPaKTHYECKHM cojep)kaHueMm, (GOpMUPOBAHHME TMPEACTAaBICHUS O HE00XOIUMOCTU
JI0Ka3aTeNnbCcTB MpU OOOCHOBAaHMM MATEMAaTHYECKUX YTBEP)KIEHHUH M pOJIM AKCHUOMATHUKU B
IIPOBEJICHUH JI€YKTUBHBIX PACCYXICHMI;

pa3BUTHE W  COBEPIUICHCTBOBAHME WHTEJUIEKTYaJIbHBIX M  TBOPUYECKHX CHOCOOHOCTEH
oOyuarouxcsi, Mo3HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUN, KPUTUYHOCTH MBIIIICHUS,
HHTEpeca K U3Yy4EHHUIO T€OMETPUH;

¢dopmupoBanre  (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJCBAaHTHOM TE€OMETPUHU:  YMEHHS
pacrno3HaBaTh MPOSBICHUS T€OMETPHUUYECKHUX IMOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX
KU3HEHHBIX CUTYaIUSIX U MPU U3YUYCHUU APYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJEIUPOBAHUS pPEAJIbHBIX CHUTYallMi, HCCIEIOBaHUS IMOCTPOEHHBIX MOJENEH,
UHTEPIPETALMH [TOJIyYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COJIEpKaTEIbHBIMU JHMHUSAMH yueOHOro Kypca «I['eomerpusi» B 10—11 kmaccax
aBisaroTcs: «[IpsiMble M TIIOCKOCTH B NPOCTpaHCTBe», «MHororpanHuku», «Tema BpaiieHus»,
«BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo DPI'OC COO TpeboBaHME «yMETh OIEPUPOBATH IMOHATUAMU»,
pelieBaHTHBIMU T€OMETPHUH Ha yriyOJa€HHOM ypoBHe o0ydeHus B 10—11 kimaccax, OTHOCHTCSI KO BCeM
COJIepKaTeNIbHBIM JIMHUSAM y4eOHOro Kypca, a (popMHpOBaHUE JIOTUYECKUX YMEHHUIl pacmperensercs
HE TOJBKO IO COAEpXaTeJbHbIM JMHHUSAM, HO U 1o rogam oOyuenus. Coaep:kaHue oOpa3oBaHUS,
COOTBETCTBYIOIlEE TNPEAMETHBIM pe3yibTaTaM ocBoeHUs DenepanbHOH pabouell MNpOTrpamMMmBbl,
pacripesielI€HHBIM [0 rojjlaM 00y4eHUs1, CTPYKTYPUPOBAHO TaKUM 00pa3oM, UTOOBI KO BCEM OCHOBHBIM,
IPUHLIUINAIBHBIM ~ BOIpocaM  oOydarolyecs oOpallagiuch HEOAHOKPATHO. ITO  MO3BOJISET
OpraHM30BaTh OBJIAJIEHUE TEOMETPUUYECKMMM MOHATHSIMM W HaBbIKAMM IIOCJIEJOBATEIbHO U
MOCTYATENbHO, ¢ COONII0ICHUEM IPUHIIMIIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPHYECKUX MpPEICTaBICHUN oOydaromuxcs, paciiupsiss U yrayomss e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBS3H.

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

co3math ycioBus s auddepeHumanuu  OOy4eHHS, TOCTPOEHUS  HHANBUIYaTbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECIEUUTh YIIyONEHHOE HM3ydYeHHE T€OMETPUH KaK COCTaBIISIOIIEH
yueOHoro npenmera «MaTemMaTukay;

MOATOTOBUTh OOYYAIOUIMXCS K MPOJOJDKEHUIO H3YYEHHs MaTeMaTHKU ¢ Yy4€ToM BbIOOpa
Oynymeir mpodeccun, obecrieunBasi MPEEMCTBEHHOCTh MEXIy OOmUM U MpodhecCHOHATHHBIM
o0Opa3oBaHHEM.

Ha usydenue yueOHoro kypca «I'eomerpusi» Ha yriayonéHHoM ypoBHe otBoauTcs 204 vaca: B 10
kiacce — 102 gaca (3 yaca B Henenmo), B 11 kmacce — 102 gaca (3 gaca B HEIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHUSI CTEPEOMETpHH. Touka, mpsMasi, IMIOCKOCTh, MPOCTpaHCTBO. [loHsATHE 00
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHOe pacnonokeHue MNpsSMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIMECs, IapajUIe]IbHbIE H
cKpemuBapomuecss npsamsle. IIpusHakn ckpemmBaromuxcss npsmbiX. [lapainenbHOCTs NPAMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE: MTApaJUICIIbHbIE IIPSIMBIE B IIPOCTPAHCTBE, NAaPAJLIEIBbHOCTD TPEX IPIMBIX,
[IapaJUICTIbHOCTh IPSIMOM M IUIOCKOCTH. llapamienbHoe M LEHTpalbHOE IPOEKTUPOBAHUE,
n3zobpaxxenue ¢uryp. OCHOBHBIE CBOMCTBA MapalIeNbHOTO NpoeKkTupoBanus. M3obpaxenue ¢puryp B
[apaJUICIbHOM IPOEKUHU. YTIUVIBI C COHANPABICHHBIMU CTOPOHAMH, YIOJl MEXAY MpSAMBIMH B
npocrpaHcTBe. IlapajuienbHOCTh IUIOCKOCTEH: INMapajulebHbIE INIOCKOCTH, CBOMCTBA MapajlICIIbHBIX
wiockocteil. [IpocTeiimye mpocTpaHCTBEHHBIE (UTYPHI Ha IUIOCKOCTH: TETPadAp, Mapauleenumes,
MOCTPOEHUE CEUCHHIA.

[lepneHIUKYNAPHOCTh NMPSAMOM M IUIOCKOCTH: NEPHEHAMKYISPHBIE NPSMbIE B NPOCTPAHCTBE,
IIpsIMBbIE NIApaJUIECIbHBIEC U NEPIEHIUKYJISPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHINKYIIIPHOCTH IIPSIMON U
IUIOCKOCTH, TeopeMa O IPSMOM MEPHEHAUKYISIPHON IIOCKOCTH. OpTOroHaJbHOE MPOEKTUPOBAHHUE.
[lepneHUKYISp M HAKJIOHHBIE: PAaCCTOSIHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHHME OT IPSIMOM 10
IUIOCKOCTH, MpoeKuuss GUryppl Ha IUIOCKOCTb. [lepneHauKyIsIpHOCTh IUIOCKOCTEH: IpH3HAK
NEPIEHIUKYJIAPHOCTH ABYX IUIOCKOCTEH. Teopema o TpéxX nepneHauKyspax.

VYIuIBl B IPOCTPAHCTBE: YIOJ MEXAY IIPSAMOM U IJIOCKOCTBIO, IBYTPAHHBIN YrOJl, TUHEHHBIN yroJl
IByrpaHHoro yria. TpéxrpaHHblii 1 MHOrOrpaHHble yribl. CBOMCTBA MJIOCKUX YIJIOB MHOTOTPaHHOI'O
yria. CBOMCTBA IVIOCKMX U JIBYTPAaHHBIX YIVIOB TPEXI'PAHHOIO yria. TeopeMbl KOCHHYCOB U CUHYCOB
JUI TPEXTPAHHOTO YIJIa.

MHOrorpaHHUKH

Bunbl MHOTOrpaHHMKOB, pa3BEPTKAa MHOTOrpaHHuKa. IIpu3ma: N-yrosnpHas npusMma, npsmas U
HaKJIOHHAasi MPU3MBbI, OOKOBasi U IMOJHAsl MOBEPXHOCTh Mpu3Mbl. [lapannenenunen, npsMoyroibHbIH
napajuleJienunes] U ero cpoiictBa. Kparwaiimime myTd Ha NMOBEPXHOCTH MHOIOTpaHHMKA. Teopema
Oiinepa. [IpoctpanctBennas Teopema Iludaropa. [Mupamuga: n-yronpHas nupamuaa, MpaBUibHAsS U
yceuéHHasi nupamuiabl. CBoiicTBa pébep u OOKOBBIX IpaHeill mpaBWIbHOW mupamuzbl. [IpaBunbHbIE
MHOTOTPaHHUKU: MpaBUJIbHAs NIPU3Ma U IIpaBWIbHAsA NUPAaMUJa, IpaBUIIbHAS TPEYroJIbHAs MUPaMHJIa
U MIPaBUIIBHBIN TeTpa’ip, Ky0. IIpeacraBienue o NpaBUIbHBIX MHOTOTPAHHUKAX: OKTadIp, 10JIEKadAp
Y UKOCA3P.

Bbruncnenue 31€MEHTOB MHOTOTPaHHMKOB: péOpa, auaroHanu, yribl. Ilnomans OokoBoit
MOBEPXHOCTU M IOJIHOW MOBEPXHOCTU NMPSAMON MPU3MBI, IUIOIAAb OCHOBaHMH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOMN
MIApaMU/Ibl, TEOpPEMA O IJIOMAAN YCEUEHHON TUPaMU/BI.

CummeTpust B INPOCTPAHCTBE. OJIEMEHTHI CHUMMETPUM TNPABWIBHBIX MHOIOTPAaHHUKOB.
CuMMeTpHs B TPaBWIIBHOM MHOTOIPAHHUKE: CUMMETPUS MapajlieNeNuIea, CAMMETPUS IPABUIIBHBIX
IIPU3M, CHMMETPHS IPABUIIBHON ITUPAMUJIBL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOpP B MHPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOTO BEKTOpA, BEKTOPBI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE U ITPOTUBOIIOIOKHO HAIIPABICHHBIE BEKTOPLI. PaBEHCTBO BEKTOPOB.
JIeHCTBUA C BEKTOpaMU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB,
YMHOKEHUE BeKTopa Ha uucio. CBoilcTBa ciokeHusi BeKTopoB. CBONCTBa yMHOXXEHMsI BEKTOpa Ha
yucno. llonsatue xommuianapHele BeKTOpbl. IIpu3Hak komiuiaHapHOCTH TpEX BeKTOpoB. IIpaBuiio



napajuienenunena. TeopeMa O pa3jgoKEHUHM BEKTOpa IO TPEM HEKOMIUIAaHAPHBIM BEKTOPAM.
[IpssmoyronbHast cucreMa KoopAuHar B IpocTpaHcTBe. Koopaunatel BekTopa. CBs3b MEXIY
KOOpJIMHATaMH BEKTOpa U KOOpJAMHATAMH TOYEK. YTOJ MEXAy BekTopaMu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena BpaleHnus

[lonsTus: UMAMHApPUYECKass IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, cdepuyeckas
MOBEPXHOCTh, OOpasyrolue noBepxHocTel. Tena BpamieHus: UWIMHIP, KOHYC, YCEUYEHHBIN KOHYC,
cdepa, map. BzaumHoe pacmonoxkenue cdepbl M IUIOCKOCTH, KacarelbHas IJIOCKOCTh K cdepe.
N300pakeHne Ten BpalleHus Ha IUIocKocTu. Pa3zBépTka munmuHapa u kKoHyca. Cummerpus cdepbl u
niapa.

O6bEM. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00bEME NPAMOYrOJIBHOTO
napajuiefienuneaa u cieactsus u3 He€. O0bEM NpAMON U HAKIOHHOW MPU3MBI, HWIHHIPA, THPAMUIbI
u KoHyca. OOBEM 11apa U apOBOr0 CErMEHTA.

KomOunanmu ten BpamieHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BimcanHas B UMJIMHJD, ONKCAHHAS
oxono muuHapa. [lepecedenue cdepsl u mapa c miockocteio. Kacanue mapa u cdepsl II0CKOCTBIO.
[ToHsiTHE MHOTOTPaHHHKA, OMIMCAHHOTO OKOJIO cephl, chepbl, BIUCAHHON B MHOTOTPAHHUK UJIU TEJIO
BpallleHUs.

[Inomans MOBEpXHOCTH NMIMHIpA, KOHyca, miomans chepsl u e€ yacredd. [lomoOue B
npoctpanctBe. OTHoOLIEHUE 00BEMOB, IJIOIAAeH MoBepXHOCTeH MoaooHbIX Quryp. IIpeobpazoBanue
nonobusi, romoretus. Pernenuwe 3agad Ha IJIOCKOCTH C HCIOJNB30BAHHEM CTEPEOMETPHUYECKHX
METO/JI0B.

[locTpoenue ceyeHHi! MHOMOTPAHHUKOB M TEJ BpallleHUs: CEYeHMsl LIIMHApa (IapauieIbHo U
MEPHeHIUKYIIPHO OCH), CEYCHMs] KOHyca (MapajjielIbHbIe OCHOBAaHHIO U TPOXOASIIME 4Yepes
BEPIIMHY), CEUEHHUs IIapa, METOAbl IMOCTPOCHHS CEUYECHUU: METOJ CJIEI0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH MITOCKOCTH.

BexkTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Bextopsl B mpoctpancTBe. Onepanny Haja BEKTOpaMH. BEKTOpHOE yMHOMKEHHE BEKTOPOB.
CpolicTBa BEKTOpHOro yMHOXeHHs. [IpsamoyronpHas cucTtemMa KOOpIMHAaT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnokenue BekTtopa mo 0Oasucy. KoopamHaTHO-BEKTOpHBIH METOA MpH
pEILIeHNN T€OMETPUYECKUX 3a/1ay.

JBHKEeHHS B IPOCTPAHCTBE

JBwxenust npoctpancTBa. OtoOpakeHus. J[BuxkeHus u paBeHcTBO ¢uryp. OOuiue cBoiicTBa
JNBWO>KEHUW. Buapl [BWKEHWN: MapaJUIeIbHbIA MEPEHOC, LEHTPAJIbHAs CHUMMETPHS, 3€pKajbHas
CUMMETpHUs, TOBOPOT BOKPYT npsiMoil. [IpeoO6pa3oBanust monpobus. [Ipsmas u cepa Diinepa.



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

JJUYHOCTHBIE PE3YJIbTATbBI

1) rpa:knanckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMK O0YUYAIOMIEToCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUUCKOTO OOIIEeCTBa, MPEACTABICHUE O MAaTEMaTHYECKHX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHHH, MPOIEAYP TPaXKIAHCKOTO OO0IiecTBa (BBIOOPHI, OMPOCHl U JIPYroe),
YMEHHUE B3aUMOJICHCTBOBATh C COIMAIbLHBIMH WHCTUTYTAMH B COOTBETCTBHUH C WX (YHKIHAMHU U
Ha3HAUYCHHCM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh POCCUUCKOM TPAKIAHCKOW HMICHTHUYHOCTH, YBAXCHHUS K MPOIUIOMY U
HACTOSIIEMY POCCHUUCKON MaTEeMAaTHUKH, LEHHOCTHOE OTHOLICHHE K JIOCTHXKEHHUSIM POCCUHUCKUX
MAaTEMaTUKOB U POCCUMCKOM MAaTeMaTUYECKOW IIKOJIbI, UCIOJb30BAHUE ATUX JAOCTHKEHUU B APYTUX
HayKaX, TEXHOJIOTHSIX, chepax SIKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHE JYXOBHBIX ILIEHHOCTEH POCCHIICKOTrO Hapoja, cOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUS, ITUYECKOTO MOBEJICHUS, CBA3aHHOTO C MPAKTUUYECKUM NMPUMEHEHUEM JOCTHKCHHN HAYKU U
JEeSATEILHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMUUBOTO OYAYIIIETO;

4) acTeTHYECKOE BOCIIUTaHHE:

3CTETUYECKOE OTHOILIEHHWE K MHPY, BKIIIOYAs ICTETUKY MAaT€MAaTHUYECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3a/a4, PEHICHWH, pPACCYKICHUH, BOCIPUUMYHBOCTh K MAaTEMaTHYCCKUM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznyeckoe BocIUTAHUE:

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTeMaTHYeCKHe 3HAHHUS B MHTEpEcax 3J0pOBOTO U
Oe3omacHoro obOpa3a *KH3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3JIOPOBBIO (30POBOE TNUTAHHE,
cOamaHCHUPOBAaHHBIA PEKUM 3aHATUH W OTABIXA, peryispHas (Gu3Mdeckas aKTHUBHOCTH), (hH3HYECKOe
COBEPILIEHCTBOBAHUE MPHU 3aHATUAX CIOPTUBHO-03JOPOBUTEIBLHOMN JESTEIBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAYy, OCO3HAaHWE IIEHHOCTH TPYHOJIOOMS, WMHTEpPEC K pPa3IudHbIM cdepam
MpoeCCUOHAIBHON JIEATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKOM M €€ NPUIOKCHHUSIMH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBHIOOp Oymyiiedt mpodeccuun U peann30BBIBATH COOCTBEHHBIE >KM3HEHHBIE
IJIaHBI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHMYeCKOMY OOpa30BaHHIO U CcaMOOOpa30BaHUIO Ha
MPOTSHDKEHUM BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY YYAacCTHIO B PENICHUW MPAKTHYECKUX 3374
MaTeMaTU4eCKOW HaNpaBIE€HHOCTH;

7) 3K0JI0rMYecKoe BOCTIUTAHME:

chOPMUPOBAHHOCTh ~ DKOJOTHYECKOW  KYJIbTYpPhl, TOHHMMAaHHWE BIUSHUS  COLMAIBHO-
SKOHOMMYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOTHON U COLMATBHON CpeJibl, 0OCO3HAHUE TTI00aTHHOTO
XapakTepa SKOJOTUYECKHX MpOoOJIeM, OpUEHTalMs Ha TPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWN s
perieHus 3a1a4 B 00J1aCTU OKPYKAIOMIEH Cpeibl, TNIAHUPOBAHNE IMMOCTYIIKOB M OIICHKH MX BO3MOYKHBIX
MOCJIEICTBHH JIs1 OKPYKAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHON MPAKTUKH, MOHMMAaHHE MATEeMAaTHUYECKOW HAyKH KakK c(ephbl UeI0BEUYECKOM
NEeSTEIbHOCTH, TANOB €€ Pa3BUTUS U 3HAYMMOCTHU JJIsl PA3BUTHUS LIMBUIM3ALMU, OBJIAJICHUE S3BIKOM
MareMaTUKd W MaTEeMaTUYECKOM KYJIbTYpOMl KakK CpeICTBOM TO3HAHUS MHpPaA, TOTOBHOCTh
OCYIIECTBJISITh TPOCKTHYIO ¥ UCCIIEIOBATEILCKYIO IEITEIbHOCTh WHINBUIyaJIbHO U B TPYIITIE.



METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBHUS

Ba3zoBble Joruyeckue AeiicTBus:

BBISIBJIATh M XapaKTE€PU30BaTh CYILECTBEHHbIE MIPU3HAKK MAaTEMATHYECKUX OOBEKTOB, OHITUH,
OTHOWICHUHA MEXAY TOHATHAMH, (OPMYJIMPOBATH ONpEICICHHUs MOHATHH, yCTaHAaBIMBAThH
CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKAIMK, OCHOBAaHMS Uil OOOOLICHWS M CPaBHEHUS, KPUTEPUHU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OpPMYyIHpOBaTh M PeoOpa3oBbIBaTh CYXKJIEHHUS: YTBEPAUTENbHBIE U
OTpULIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B (paKTax, TaHHBIX,
HAOMIOACHUSAX W YTBEPXKICHHSX, IpeliaraTb KPUTEPHM JJIs BBIBJICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JefaTh BBIBOABI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

IIPOBOAUTH CaMOCTOSITENBHO JOKA3aTEIbCTBA MAaTEMaTHUUECKUX YTBEP)KIECHUHN (TpsSMbIE U OT
IIPOTUBHOI'0), BBICTpAaUBaTh apryMEHTALMIO, IPUBOAUTE MIPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATh
COOCTBEHHBIE CYXJICHUS U BBIBObI;

BBIOMpPATh CIIOCO0 pemieHust ydeOHOW 3amaun (CpaBHHMBATh HECKOJIBKO BapUAHTOB pEIICHUS,
BBIOMpATh HanOoJIee MOIXOASIINI ¢ Y4ETOM CaMOCTOSITEIHHO BBIZCIICHHBIX KPUTEPHEB).

Ba3oBble ncciegoBarebcKue 1eHCTBUSA:

UCIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATENbCKUM WHCTPYMEHT MO3HAHUSA, (OPMYIUPOBAThH
BOMPOCHI, (UKCUPYIOIIUME MPOTHBOpeYre, NpolieMy, yCTaHaBIMBAaTh HCKOMOE U JIaHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOJIUTH CAMOCTOSITENIHO CIVIAHMPOBAHHBINA 3KCIIEPUMEHT, UCCIIEI0BaHHUE 110 YCTAHOBIJICHHIO
0CcOOEHHOCTEM MaTeMaTHYecKOro OObEKTa, SIBJICHMS, MPOLECCa, BBIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENTFHO (OPMYJIHPOBATh OOOOMICHUST M BBIBOABI IO pPE3ylIbTaTaM MpPOBEAEHHOTO
HaOIIOCHUs, HUCCIEIOBaHMs, OLICHHWBATh JOCTOBEPHOCTh IOJYYEHHBIX pPE3yJbTaTOB, BBIBOJOB U
0000I1IeHMI;

MIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE IPOLECCA, @ TAK)KE BBIIBUIaTh MPEANOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Padora ¢ undopmanmeii:

BBISBJIATh AeUUUTH MHPOPMALIMU, JAaHHBIX, HEOOXOAMMBIX JJIi OTBETAa Ha BONPOC M JUIS
pelIeHus 3a/1auu;

BbIOMpaTh ~ MHQOpPMAIMIO M3  HCTOYHMKOB  Pa3IMUHBIX  THUIOB,  aHAJIU3UPOBATH,
CHCTEMaTU3HPOBATh U UHTEPIIPETUPOBATH HH(OPMAIIMIO Pa3IMYHBIX BUIOB U (POPM MpECTaBICHHUS;

CTPYKTYpUpPOBaTh HH(OPMAIUIO, NMPEACTaBIATh €€ B pa3iuyHbIX (hopMax, WIITOCTPUPOBATH
rpaduyecku;

OLIEHHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIC yHUBepcaibHbIe y4eOHbIe 1eiiCTBUA

O0menue:

BOCIPUHUMATh U (POPMYIHPOBATH CYXkIECHUS B COOTBETCTBUH C YCIOBUSAMHU U LIETIAMU OOLICHMUS,
SICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M NUCbMEHHBIX TEKCTaxX, /1aBaTh
MOSICHEHMSI 110 XO/1y PELICHHMs 3a/1a4i, KOMMEHTHUPOBATh MOJyUYEHHBIA PE3YyJIbTaT,

B XO/€ OOCYXJEHHS 3a/laBaThb BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, HpOOIEeMBbI,
pemaeMoil 3ajauyu, BBICKA3bIBaTh WJAEH, HAIlEJIEHHbIE Ha IOUCK pELIEHUs, COIOCTaBISATh CBOU
CYXKJCHHUSI C CYXKICHHSIMH JApPYTUX Y4YaCTHUKOB Juaiiora, OOHapy»XuBaTh pa3iHuue U CXOJICTBO
MO3ULMH, B KOPPEKTHOU opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKEHHUS;



MPENCTaBIATh PE3YNbTAThl PEIICHHUsS 3a/Jayl, OSKCICPUMEHTa, WCCICIOBAaHUS, IPOCKTa,
CaMOCTOSITENTLHO BHIOMpaTh (PopMaT BBICTYIUICHHS C y4€TOM 3aqad MPE3eHTAMH UM OCOOEHHOCTEH
ayTUTOPHUH.

PeryasiTuBHbIe yHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3aunus:

COCTaBJATh IUIAH, AaJNTOPUTM pEIICHUS 3a/add, BBIOMpATh Cmoco0 pemeHus ¢ y4EToMm
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapHaHThI peUICHHUH ¢ yu€TOM HOBOM HH(DOpMaLIHU.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BIIQJICTh HABBIKAMU ITO3HABATEIHHOW peIeKCHMH KaK OCO3HAHMS COBEPIIACMBIX JEHCTBUU H
MBICITUTENIBHBIX TIPOIECCOB, MX PE3YJbTAaTOB, BIAJETh CIIOCO0AMU CaMOIPOBEPKH, CaMOKOHTPOJIS
rpolecca 1 pe3yJibTaTa pelieHusl MaTeMaTH4eCKON 3a/1auH;

MpeIBUJIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh MpPU pEIICHUH 3aJayd, BHOCHUTH
KOPPEKTHBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX, HAWJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE Pe3yjIbTaTa IeJU U YCIOBHIM, OOBSICHATH MPUUUHBI JOCTHIKCHUS WU
HEJOCTUKECHHSI PE3yIbTaTOB JEATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJLHOCTD:

MOHUMATh U HCIOJB30BATh MPEUMYIIECTBA KOMAaHAHONW M WHAMBHAyaIbHOH paboThl mpu
pelieHny y4eOHBIX 3a]a4, MPUHUMATh 11eJIb COBMECTHOM NIeATeNbHOCTH, TUIAHUPOBATh OPTaHHU3AIII0
COBMECTHOH PabOTHI, pacIpeeNisiTh BUABI padOT, JOTOBApUBATHCS, 00CYKIaTh MPOIECC U PE3YNIbTAT
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (0OCykAeHHs, OOMEH MHEHUH, «MO3TOBBIC
HITYPMBI» U WHBIE), BBIIOJIHATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOM ACUCTBUS C APYTUMU
YIeHaMH KOMAaHJIbI, OIICHMBAaTh KAauyeCTBO CBOETO BKJIaJa B OOMIMH MPOAYKT MO KPUTEPHSM,
chOpMyITMPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

NNPEJMETHBIE PE3YJIbTATHI

K xoniry 10 kiaacca o0ydarmuiicss HAyYUTCS:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMM IOHATHUSMH CTEPEOMETPHM IPH PELICHUM 3aaad |
MPOBEICHUN MaTEMAaTHIECKUX PACCYKICHHIA;

® [PUMEHATh aKCHOMBI CTEPEOMETPUHU M CIIEACTBUS W3 HHUX IPU PELICHUH T€OMETPUYECKUX
3a1ad;

® KJIAacCU(HUIMPOBATH B3aUMHOE DACIIOJOKEHHE NPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOZHO OIEPHPOBATH TOHATHSAMH, CBS3aHHBIMH C YIJIAaMH B TPOCTPAHCTBE: MEXIY
NPSMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMOH | IJIOCKOCTHIO;

e CBOOOHO ONEPUPOBATH MOHITHUIMH, CBSI3aHHBIMHA C MHOTOT DAaHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOIPAaHHMKOB (TpH3Ma, NHUpamMujia,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

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

e CBOOOJHO OINEPUPOBATH TMOHATHAMM, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB
TUTOCKOCTBIO;

® BBINOJHATH MapajUlebHOE, IEHTPAJbHOE W OPTOrOHAIBHOE IPOEKTUPOBaHHE (QUIyp Ha
TUTOCKOCTB, BBITIOJHSTH N300pakeHHs (GUTYp Ha MIIOCKOCTH;



® CTPOUTh CEUYEHHMs] MHOTOTPAHHUKOB PA3JIUYHBIMU METOAAMH, BBINOJHATh (BBIHOCHBIE)
TJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y;

® BBIYHCIIATH IUIOMIAN TOBEPXHOCTEH MHOIOIPaHHUKOB (MpU3Ma, MUPAMUA), TEOMETPUUIECKUX
TeJI C MPUMEHEHUEM (HopMy;

e CBOOOJHO ONEpPUPOBAaTh MOHATHSIMM: CUMMETPUS B IMPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHH (UTYPHI;

e CBOOOJHO ONEPUPOBATH IOHATUSAMH, COOTBETCTBYIOIIMMHM BEKTOpaM M KOOpAWHATaM B
POCTPAHCTBE;

® BBINOJHATH JCHCTBUS HaJl BEKTOPAMU;

e pemlaTh 3aJayd  Ha JI0OKa3aTeJbCTBO MAaTEMAaTHYECKUX OTHOUIEHMH U HaxXoXKICHUe
TeOMETPUYECKUX BEJIWYHH, NMPUMEHSS M3BECTHBIE METOJBI NMPH PELUICHHMM MAaTEMaTHYeCKUX 3aaady
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOXKHOCTH;

® MPUMEHATh TPOCTEHIINE MPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-KOMMYHUKAI[HOHHBIC
CHCTEMBI IPU PEUICHUU CTEPEOMETPHUYECKUX 3a/1a4;

® W3BJIEKATh, NPEOOPa30BBIBATE M HHTEPIPETHPOBATH HHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reoMeTpUYeCKuX (PUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

® MPUMEHATH IOJyYCHHBIC 3HAHWS Ha TPAKTHUKE: CPaBHUBATh M AHAIM3UPOBATH pPEalbHbIC
CUTyallud, HpPUMEHSTh M3Y4YEHHBbIE IOHATUS B IMIpOLEcCe IOUCKAa pELICHUs MaTeMaTHu4ecKU
c(OpMYIMPOBAHHOW MpPOOJIEMBI, MOJEIHUPOBAaTh pealbHble CHUTyallUd Ha $A3bIKE I'€OMETpHH,
UCCIIeIOBaTh IIOCTPOEHHBIE MOJEIU C MHCIOJb30BAHUEM T'€OMETPUYECKUX IOHATUH U Teopem,
ammapara anreOphl, pemaTh MPAKTUYECKHE 33/1a4M, CBS3aHHBIE C HAXOXKIACHHEM T'€OMETPHUYECKUX
BEJINYNH;

® UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax pPa3BHTHS T'€OMETPHUH KaK COCTaBHOM YacTu
byHaaMeHTa pa3BUTHS TEXHOJIOTUH.

K xonny 11 kiacca oGyyaroniuiicss HAy4uTCs:

e CBOOOJHO ONEPUPOBATH IOHATUSAMH, CBSI3aHHBIMM C LWIMHIPUYECKOM, KOHHYECKOH U
cdepruieckoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTYUEHUS;

® OIEpUPOBaTh MOHATUSMH, CBA3aHHBIMU C T€JIaMU BpAIlEHUs: LWIMHIPOM, KOHYCOM, chepoit
U [IapOM;

® pacro3HaBaTh Tella BpalleHWs (LUWIMHApP, KOHYC, cepa M 1Iap) M OOBICHATH CIOCOOBI
TIOJTyYCHUS TeJl BPAIICHUS;

® KJIAcCU(HUIMPOBATH B3AUMHOE PaCIONOKeHue chepsl U MIOCKOCTH;

® BBLIYHUCIATH BEIMYMHBI 3J€MEHTOB MHOTOI'PDAaHHHKOB M Te€J BpallleHHs, 00bEMBI U IJIOLIAU
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPALEHUS, TEOMETPUUYECKHUX TeJl ¢ IPUMEHEHHEM (OpMYII;

e CBOOOJHO ONEPUPOBATH IMOHATHUAMH, CBS3aHHBIMH C KOMOMHAIIMSIMM TeJl BpALICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHHUK, BIIMCAaHHBIM B cdepy W ONMHCAHHBIH OKolo cdepbl, cdepa,
BITMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAICHHUS,;

® BBIYHCIATH COOTHOIICHUSI MEXKAY TUIOMIAISIMU TIOBEPXHOCTEH 1 00bEMaMH 1TOTOOHBIX TET;

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

® U3BJIEKATh, MHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HH(POPMAILUIO O MPOCTPAHCTBEHHBIX
TeOMEeTPUYECKUX (PUTYpax, MPEeICTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

e CBOOOHO OTNIEPUPOBATH MOHITHEM BEKTOP B MTPOCTPAHCTBE;

® BBINOJHATH ONEpaIMU HaJl BEKTOPAMU;

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



e pelmaTh reOMETPUYECKHE 33aJa4d Ha BBIYMCICHHUE YITIOB MEXAY NPAMBIMU M IIOCKOCTSIMH,
BBIUMCJICHUE PACCTOSHUHM OT TOYKM JO INIOCKOCTH, B ILE€JIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPJMHATHOI'O METO/A IIPY PELICHUY;

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

® BBINOJHATh U300paKEHUSI MHOIOI'PAaHHMKOB U TeJl BPALCHUs MPH MapajuleIbHOM IIepeHoce,
HEHTPAIbHOW CUMMETPHH, 3€PKAIbHOW CUMMETPHH, TIPY IOBOPOTE BOKPYT MPSAMOiA, IpeoOpa3oBaHMs
MO00HS;

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

® JCIOJB30BaTh METOABI IOCTPOCHMS CEYEHMM: METOJ CIEAO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYLIEH MJIOCKOCTH;

® JI0Ka3bIBATH FEOMETPUYECKUE YTBEPKICHHUS;

® IPUMEHATH TIeoMeTpuyeckue (PakThl s PEUICHUs  CTEPeOMETPUUYECKHX  3ajad,
IIPEIIIOJIAratoIUX HECKOJIBKO IIAroB PEIICHHUs, €CJIM YCIOBHA INPUMEHEHMS 3aJaHbl B SIBHOM U
HEsIBHOU (opme;

e pemaTrh 3aJaud  Ha JI0KA3aTeJIbCTBO MAaTEMATHYECKUX OTHOIICHUH M HAXOXKICHHE
F€OMETPUYECKHUX BEJINYUH;

® NPUMEHATH IPOTPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU
pEeLIEHUN CTEPEOMETPUYECKUX 3a/1a4;

® NPUMEHATH IIOJYYCHHBIC 3HAHUS HAa IIPAKTHKE: CPAaBHUBATh, AHAJIU3UPOBATH U OLCHUBATbH
peanbHbIe CUTYyallMM, NPUMEHITh W3Y4YECHHBIC IOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE IIOMCKA
peleHuss MaTeMaTHYecKu c(hopMyIupoBaHHON NMpoOJeMbl, MOJIEIUPOBATh peaJIbHbIE CUTYalluu Ha
A3BIKE TEOMETPHH, UCCIIE0BATh IIOCTPOESHHBIE MOJIEIH C UCIIOJIB30BAHUEM F'€OMETPUUYECKUX MOHATUI
U TeopeM, ammapaTta aiareOpbl, peliaTh MPaKTUYECKHUE 3a7aud, CBSI3aHHBIE C HAaXOXICHUEM
F€OMETPUYECKHUX BEJINYUH;

® UMETh NpEICTaBlIeHUs 00 OCHOBHBIX J3Tamax pa3BUTUS I'€OMETPUM 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 (HU(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYPChI

BBenenue B crepeoMeTpuio

23

Ompenenarb  IUIOCKOCTh  Kak
¢burypy, B KOTOPOW BBITOTHIETCS
IUTAHUMETPUS. Henatp
MIPOCTEHIINE JIOTUYECKUE BBIBOJIbI
W3  aKCHUOMAaTUKM  IUIOCKOCTH.
[IpuBoauTE NpUMEpHI peaNbHBIX
00BEKTOB, ujeanu3anuen
KOTOpBIX  SIBIIIIOTCS  aKCHOMBI
reoMerpun. M3ydarb, npuMeHSITh
MIPUHLMIIBI TOCTPOEHUSI CEYEHMH.
Hcnons3oBare M1 MOCTPOCHUS
CEUYEHUN METOJ CIIEJIOB, METOJ
BHYTPEHHEIO0  IPOEKTUPOBAHUA,
METOJ{ nepeHoca cexyuiein
IJIOCKOCTH. Pewats
CTEpPEOMETPUYECKUE 3aJauu: Ha
ONpEec/ICHNE BHJA CEUYEHUs U
HaxOXJEHWEe  ero  IUIOUIaIH.
AxkrtyanusupoBaTh  (akTel U
METO/IbI IUIAaHUMETPHH,
pelleBaHTHbIE TeMe, IPOBOAUTH
aHanoruu. lHcnosb3oBate 1Ipu
pelleHnn  3ajad  CIEQyoIue
IUIAHUMETpUYeckne  (pakTel U

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

meronbl: Teopembr dasieca U o
MPONOPLUUOHANBHBIX  OTPE3KaXx.
ANTOpUTM JIeJeHusl OTpe3Ka Ha N
paBHBIX YacTeu. Teopema
Memnenas. PaBHOOEIpeHHBII
TPEYTrOJbHUK. PaBHOCTOpOHHUI
TpeyroJbHUK. lIpsiMoyroabHbIN
TpeyroibHUK. CBOICTBO cpenHeit
JUHUM TpeyrojbHuka. CBOMCTBO
OHMCCEKTPUCHI YIiia TPEYTOJIbHHKA.
CBOICTBO MeAMaH TPEYroJbHUKA.
[Ipuznaku noaoous
TPEYrOJIbHUKOB. [Tonyuats
MpeACTaBICHUST 00 OCHOBHBIX
JTamax pa3BUTHS TEOMETPUM KaK
COCTaBHOM wyacTu (¢yHIaMeHTa
Pa3BUTHS TEXHOJIOTUN

Knaccudunuponatsb B3aUMHOE
pacIonoxkeHue MPSIMBIX B
IIPOCTPAHCTBE, WJUTFOCTPUPYS
PUCYHKaMH M IIPUBOJAS IPUMEPHI
W3 peajbHOM XKHU3HU. J{OKa3bIBaTh
TEOPEMY O CYIIECTBOBAaHUU U
€IMHCTBEHHOCTU  IapaJuIeIbHOU
psIMOM,  INpOXOAAIIEH  depe3
TOYKY IIPOCTpPAaHCTBA U  HeE
JIeXale Ha JApyrod IpsIMOM;
JIEMMY O NEePECEYEHNN TUIOCKOCTH

JIBYMS napajuieIbHbBIMU
NpsIMBIMH;  TEOpEMY O  TpEX
rapajuieIbHbIX MPSIMBIX.

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

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

11/5b.pptx

12
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Jloka3bIBaTh [IpU3HAK
CKPEIIMBAIOIINXCS IIPSIMBIX,
TEOpEMY O  CKpEIIHMBAIOIIMXCS
npsmMbIX. Jloka3bIBaTh TEOpEMY O
paBEeHCTBE YTJIOB c
COHAIIPABJIICHHBIMA  CTOPOHAMH.
OOBsCHATH, 4YTO  Ha3bIBaeTCA
MapaJuIeIbHBIM U LEHTPAJIBHBIM

MIPOCKTUPOBAHUEM u KaK
BBINOJIHSETCS  ITPOCKTUPOBAHUE
¢buryp Ha IJIOCKOCTb.
Jloka3biBaTh CBOICTBA

HapaieIbHOrO MPOSKTHPOBAHMUSL.
N3o0paxkaTh B  mapauielbHON

MIPOEKIINU pasHble
r€OMETPUUYECKHE ¢Gurypst.
Pemars CTEepEOMETPUUECKHE

3aJla4d  Ha JIOKa3aTelIbCTBO U
HCCIEAOBaHUE,  CBSI3aHHBIE  C
pacmoyioKE€HUEeM  MpsAMBIX B
MPOCTPAHCTBE. [IpoBoauTH
JIOKa3aTelIbHbIE PACCYXACHUS MPU
PEIICHUU TCOMETPUUCCKUX 3aaa4,
CBA3aHHBIX CcO B3anMHbBIM
PaCIIOIOKCHHUEM IMPAMBIX B
MPOCTPAHCTBE. CpaBHUBATB,
aHAIM3UpPOBaTh M OLICHUBATH
YTBEPKICHUS c LENBIO
BBISIBJICHUA JJOI'M4YCCKHU
KOPPEKTHBIX U  HEKOPPEKTHBIX
paccyXIeHHil. MoaenupoBaTh

13



peaJIbHbIE CUTYyalluM, CBSI3aHHBIE
CO B3aUMHBIM PaCMOJIOKEHUEM
NpsIMBIX B TPOCTPAHCTBE, Ha
sa3plke reoMerpun. MccnempoBath
MIOCTPOCHHbIE MOJIeTH c
HCII0JIb30BaHUEM
FEOMETPUYECKUX  IOHATHU U
TEOpeM,  ammapara  aireOpsl,
udpoBeix pecypcos. llomydars
MPEJICTAaBICHHE O IEHTPAIbHOM
MPOEKTUPOBAHUM U 00 HCTOpUU
paboT Mo TEOPUU MEPCIEKTUBBI

[TapamiensHOCTE NPSAMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE

KnaccudunmpoBats ~ B3auMHOE
pacIIOIOKEHUE IPsIMO u
IJIOCKOCTM B IIPOCTPAHCTBE,
MIPUBOIA COOTBETCTBYIOILINE
IIpUMEPBl U3 PEAIBHOU JKU3HU.
@opMynIMpoBaTE  OINpPEACIICHUE
MapajieabHbIX IPSAMOi u
IJIOCKOCTH. Jl0Ka3bIBaTh MPU3HAK
0 TMApajuIeIbHOCTH NPSIMOM W
MJIOCKOCTH; CBOMCTBaA
MapaJuIeIbHOCTH  HpsAMOM U
IJIOCKOCTH. Pewats
CTEPEOMETPUYECKUE 3a1a4u
BBIYMCIICHUS U J0Ka3aTeIbCTBO,
CBA3aHHBIE C IApPaJUIEIBHOCTHIO
NpsIMBIX U IIJIOCKOCTEM B

MPOCTPAHCTBE. Pemars
MPaKTUYECKHE 3a/1a4uu Ha
MOCTPOEHUE CEYEHUM Ha

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

napajienenunesa. Pewate
CTEPEOMETPUYECKHE 3a/1a4u,
CBSA3aHHbIE c IIOCTPOCHHEM
CEYECHMI IIJIOCKOCTBIO.
[IpoBoauTh JIOTUYECKHU
KOPPEKTHBIE JIOKa3aTeIbHbIE

pacCyXJieHusi TpH  pEUIeHUU
F€OMETPUUYECKHUX 3a7a4
CBS3aHHBIX C MMapauICIbHOCTHIO
IUIOCKOCTEH. CpaBHuBaTh u
aHAJIM3UPOBATH peanbHbIC
CUTYyalluH, CBSI3aHHBIE c
MapaJUICIbHOCTBIO  NIPSIMOH U
IJIOCKOCTH B TMPOCTPAHCTBE;
MOJICJIUPOBATH peanbHbIe
CUTYaIIlWH, CBSI3aHHBIE c
MapaJUIEIbHOCTBIO  NPSIMOW U
IJIOCKOCTH B MPOCTPAHCTBE, Ha
SI3bIKE TEOMETPUU

[eprieHAUKYIAPHOCTD MPSMBIX
Y TUIOCKOCTEW B ITPOCTPAHCTBE

25

AkryanusupoBaTh  (akThl U

METOJIbI IUTAaHUMETPHH,
pENIEBaHTHBIE TEME, IPOBOAMTH
AQHAJIOTHUH. dopmynupoBaTh
OIIpEIEJICHUS:

NEPIEHANKYIIPHBIX TPSAMBIX B
IIPOCTPAHCTBE; OIIpeIeIICHUE

NpsIMOM, TNEPNEHIUKYIIPHON K
IJIOCKOCTH. /I0Ka3bIBaTh: IeMMy O
HEPIECHIUKYJIAPHOCTU IBYX
MapaJUICIbHBIX MPSIMBIX K TPEThEH

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

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

IIJIOCKOCTH; TEOpeEMY 0
CYLIECTBOBAHHUH u
€UHCTBEHHOCTH IPsIMOiA,

MpPOXOIAIIe  uepe3  JaHHYIO
TOYKY M TEPHEHAUKYISIPHON K
JTaHHOHM TuTocKOocTH. M300pakarh

B3aUMHO NEePHEHANKYJIIPHbIE
MPAMYIO " IUIOCKOCTb.
DopmyJIUpPOBATH CBOICTBO

MEPIEHIUKYIIAPA 10 OTHOIIEHUIO
K TJIOCKOCTH. [Tonmyuats
Mpe/CTaBlIeHue O  3HAUYCHUU
NEepHNeHIUKYIsIpa s JIPYTrux

obnacreit HayKu (pusuxka,
JHEPreTHKa, Ja3epHbIe
TEXHOJIOTUH), B pEAIbHON KU3HU
(TexHuka, OKpYXKaromas
00CTaHOBKA). JloxaspIiBaTh
YTBEPKACHUS,  CBSI3aHHBIE  C
MpOEKIMen MPAMOI Ha
IJIOCKOCTB,

HENEPIECHIUKYISIPHYIO K OTOH
npsmoi. Jloka3blBaTh TEOpeMy O
TPEX HNEPHEHANKYIISIpax u
TeopeMy OOpaTHyI0 TeopeMe O

16



TPEX [EPIECHAUKYIApaXx.
Ilomyyars  mpencraBieHue 00

OpPTOTrOHAJILHOM
IIPOEKTUpPOBaHUM.  JlOKa3bIBaTh
TEOpeMy O IPOEKIMH TOYKH Ha
NpAMYIO. Pewats
CTEPEOMETPUYECKUE 3a/1a4u,
CBS3aHHBIC c

MEePIEHIUKYISIPHOCTHIO TIPSIMOM 1
IJIOCKOCTH. Pemiate npuknanHbie
3a/1a4u, CBSI3aHHBIE c
HaxO0XXJICHUEM TI'€OMETPUUYECKUX
BEJINYUH. u IJI0CKOCTb.
DopmyJIUPOBATH CBOICTBO
MEePIEHIUKYISIpa 10 OTHOIICHUIO
K TJIOCKOCTH. [Tonmyuats
NIPEACTABICHUE O  3HAYCHUU
MEePHEHIUKYIsIpa sl JIPYTUX

obnacreit HayKu (pusuxka,
SHEpreTHka, Ja3epHbIe
TEXHOJIOTUH), B pEaIbHOW >KU3HU
(TexHHKa, OKpy>KaroIas
00CTaHOBKA). Jloxa3pIiBaTh
VTBEp)KIEHUS,  CBS3aHHBIE  C
MpOEKIMen MPAMO Ha
TIOCKOCTb,

HENEPIICHIUKYISIPHYIO K OTOH
npsmoi. Jloka3biBaTh TEOpEMy O
TPEX NEPHEHIANKYIISIpax u
TeopeMy OOpaTHyI0 TeopemMe O
TpEX MEPIEHINKYISAPAX.

17



[lonyyars mpencraBieHue 00

OpPTOTOHAJILHOM
MpoeKTUpoBaHUH.  J{OKa3bIBaTh
TEOpeMy O MPOEKIMH TOYKH Ha
MPAMYIO. Pemats
CTEPEOMETPUUECKHE 3a/1auu,
CBSI3aHHBIE c

MEPIEHIUKYISIPHOCTBIO IIPSIMOM U
IJIOCKOCTH. Pemats mnpuknanHse
3a/1a4H, CBSI3aHHbIE c
HaXOXJCHUEM TI'E€OMETPHUYECKHUX
BEJIMYHH.

VYrael 1 pacCTOsTHUS

16

Axrtyanu3upoBatb  (GakTel  H
METO/IbI IUIAHUMETPHH,
pEJIEBaHTHBIE TEME, IPOBOAMTH
AQHAJIOTUH. DopmMyIMpoBaTh
OIIpEZICNICHUE JIBYTPAHHOIO YTJa.
Jloka3pIBaTh CBOMCTBO pPaBEHCTBA
BCEX JIMHEWHBIX YIJIOB
JBYTPaHHOTO yria.
KnaccupunupoBate JIByrpaHHble
yIabl B 3aBUCUMOCTH OT HX

rpalyCHOM MEpBHI.
@opMynHpoBaTh  OMNpEAEIICHHE
B3aUMHO NepHEHANKYISPHBIX
ILUIOCKOCTEM. Jloka3biBaTh
TEOpEMY 0 MpU3HAKe
NEPIEHANKYIIPHOCTH IBYX
IJTIOCKOCTEM. DopmyIIHpPOBATH

ciencteue (M3 TpU3HAKA) O
MEPIIEHAUKYISIPHOCTH TIOCKOCTH,

http://geometry2006.narod.ru/Lessons/10-
11/16a.pptx
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KoTopas NEPIEHIUKYIISIpHA
MPSAMOW, o KOTOpOM
MepeceKkaroTcsl JBE IUIOCKOCTH,
9TH  IUIOCKOCTSAM. JlOKa3bIBaTh
YTBEPXJCHHUSI O €ro CBOMCTBAX;
TEOpPEMY M CIIEIICTBHE U3 HEE O

AuaroHaiiax MpsAMOYT'OJIbHOT'O
apajuieenumneaa. 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
MEPIEHIUKYJIIPHOCTBIO

IUIOCKOCTEN. AHaIu3upoBaTh U
MOJIETTUPOBATh Ha A3BIKE

T€OMETPUU pEalIbHbIE CUTYallUH,
CBA3AaHHBIC C
HepHeH)II/IKy.HSIpHOCTBIO HpSIMI)IX
n  miaockocterr.  HccnemosaTh
HOCTpOGHHBIe MOACIN, B TOM
YyUCI€ MW C  HCIIOJb30BaHUEM
anmapata  ajreOpsl. Pemrate
HpI/IKJIaI[HBIe 3aJda4yu, CBA3aHHBIC C
HaXO0XIACHHUCM FQOMeTpI/I‘-IeCKI/IX
BEIIUYUH
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MHororpaHHUKH

BexTops!l B mpocTpaHcTBE

12

PaGorars ¢ yueOHMKOM: 33a7aBaTh
BOINPOCHI, JIeJIaTh ~ 3aMEYaHMs,
KOMMEHTAapuHl.  AHaJIU3UPOBATh
pewenre  3amadd.  PucoBath
BBIIMYKJIBIE ~ MHOTOIPAHHUKH  C
3aJaHHBIMHA CBOICTBaMH;
BOCCTAHABIWBATL OOLIMHA  BUJ
BBIITYKJIOTO MHOTOTPAaHHHUKA 10
JIBYM ero MIPOCKITUSM.
Jloka3bIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOI'paHHUKA. PucoBatb
BBIIIYKJIBIE ~ MHOTOTPAHHUKUA  C
pazHoi )7 R () 10): 10
XapaKTEPUCTUKON;  HCCIEA0BaTh
BO3MOXKHOCTH MOJTyYCHUS
pe3yibpTaTa TIpU BapbUPOBAHUU
JnaHHbIXx. Jloka3piBaTh CBOMCTBA
MPaBUIBHBIX ~ MHOTOTPAHHHUKOB.
[InanupoBath MOCTPOEHUE
MPaBUJIbHBIX MHOTOTPAHHUKOB Ha
MOBEPXHOCTAX OPYTUX
MPaBUIIbHBIX MHOTOTPAaHHUKOB

AxrtyanusupoBaTb  (akTel U

METO/IbI TUTAHUMETPHH,
pENEBaHTHBIE TEME, IPOBOAMTH
AQHAJIOTHUH. Onepuposatb
MOHATUSIMHU: BEKTOP Ha

IJIOCKOCTA U B TPOCTPAHCTBE;
KOMIUTaHApHBIE BEKTOPBI.
[IpuBoauTh MPUMEPHI
(U3MYECKUX BEKTOPHBIX BEIUYUH.

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

http://geometry2006.narod.ru/Lessons/10-
11/9a.pptx
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OcBauBarhb IpaBuJjia BBIIIOJHCHUSA

NEeUCTBUH CIIOKEHUA u
BBIYMTAHHUSA BEKTOPOB,
YMHOKCHHSI BEKTOpa Ha YHCIIO.
Jloxa3bIBaTh MIPU3HAK

KOMILUIAHAPHOCTH TPEX BEKTOPOB.
Jloka3bIBaTh TEopeMy 0
pa3iioKEeHnu JH00ro BEKTOpa IO
TpéM JaHHBIM HCKOMIIJIAHAPHBIM
BEKTOpam

[ToBTOpenue, o6o0IIeHNE 1
crucTeMaTu3aluvs 3HaHUI

Pemate CTEPEOMETPUUYECKUE
3a/1a4u Ha  JI0Ka3aTeJbCTBO

MaTEMAaTHYCCKUX OTHOIHCHI/Iﬁ,
HaXO0XICHUC reoOMCTPHUICCKUX
BEJTUYMH (s, yTJIOB,
TIJTOTIAICH, 00BEMOB).
Hcnonp3oBaTh MpU  PEHICHUU
CTEPEOMETPUICCKUX 3aaq

IUIaHUMETpUYecKre  (pakTel U
Metonbl. [IpoBoauTh JOorHuyeckn
KOPPEKTHbIE JI0Ka3aTeJIbHbIe
paccyXaeHuss TpH  pelIeHUU
CTEPEOMETPUUECKUX u
TUTAHUMETPUYECKUX 3a1a4.
CpaBHMBaTh ¥ aHAIM3UPOBATH
peanbHble CUTYAallMM M BBISBIATH
BO3MOXXHOCTb €€ MOJEIMPOBAHUS

Ha SI3BIKE reoMETpUH.
MoaenupoBathb peabHYI0
CUTYaIMIO Ha S3bIKE T€OMETPUU U
HCCIIEIOBATh MOCTPOECHHBIE

21



OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

MOJIEIM, B TOM YHCIE U C
HCIIOJIb30BAHUEM anmapara
ayreOpsbl. Hcnonb3oBath
KOMIIBIOTEPHBIE IIPOIPAaMMBI IIPU
pelleHnn  3a4ad. [Tosryuats
IIPEJICTABIEHUE O FEOMETPUM Kak
0 Ppa3BUBAIOILIECHUCS HayKe,
HCCIIEIYIOIEH OKpYKarOIIHI
MHp, CBSI3aHHOM C peaJbHbIMHU
o0beKTaMu, IIOMOTaroILEen
PEIINTh pEalbHbIE JKU3HEHHBIE
CUTYallMU O POJIM CTEPEOMETPHUH B
pa3BUTHU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIbIOTEPHBIX
TtexHoioruil.  CpaBHUBaTh U
aQHAJIM3UPOBATh YTBEPKACHUS C
LENbI0  BBIBIECHUS JIOTUYECKU
KOPPEKTHBIX M  HEKOPPEKTHBIX

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

KosmuecTBo yacos IInanupyembie

HanMeHnoBanme oOpa3oBaTe/ibHbIE
Ne pe3yabTaThl U3yYEeHUS 3HeKTp0HHLIe (III/I(I)I)OBLIC) OﬁpaSOBaTeﬂbeIe

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

NPOrpamMMbl

porp padoTbl  paboThI MeTanpeaAMeTHbIe,
npeaMeTHbIE)

AKTyanusupoBaTh (aKkThl U

METO/IbI IJITAHUMETPUH,
peeBaHTHBIC TEME,
MIPOBOJIUTH aHaJIOTUH.
CBOOUTH JEeHCTBUS c

BEKTOpaMU K aHAJIOTUHYHBIM
NEUCTBUAM C ux
KoopauHatamMu. BcrnoMHUTH
onpeieNeHue CKJIIPHOTO
YMHOKEHHMSI U €r0 CBOWCTBA.
Beaucnars ¢ ITOMOMNIBIO

CKaJIIPHOTO YMHOXEHHSI  https://mathprofi.com/uploads/files/1230 f 41 yu.a.-
Ananutuyeckas ) . j
1 15 1 JUIMHBI ~ BEKTOpPOB,  yribl  andrianov-analiticheskaya-geometriya.pdf?key=
reOMEeTpHs
MEXIy HUMH, yCTaHaBnIuBaTh  d46ec6f93d13e70fd be9c794555554ed/
NepHeHIUKYISIPHOCTh
BEKTOPOB. BriBoauTh

YpaBHEHUE  IUIOCKOCTU H
dbopMyny  paccTOsSHUSL  OT
TOYKH JI0 TUIOCKOCTU. Pemath

3aJ1a4H, coueTas
KOOPJWHATHBIA M BEKTOPHBIN
METO/BI. IIpoBouTH
JIOTUYECKU KOpPPEKTHBIE

JI0Ka3aTeNbHbIE PACCYKICHUS

pu peuieHun
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[ToBTOpEHME,
00001IeHHE 1
CHCTEMAaTH3alHs
3HAaHUH

15

F€OMETPUUECKUX 3a7ady Ha
IpUMEHEHHE
BEKTOPHOKOOPAMHATHOI'O
MeToAa. AHamu3upoBaTh U
MOJEIUpPOBaTh Ha  SI3BIKE
rEOMETPUH peaibHbIe
CUTYyalluH, CBSI3aHHbIE
BEKTOpPAMU U KOOPAHWHATaMHU.
HccenenoBare  NMOCTPOCHHBIE
MOJIEJIM, B TOM 4YHCIE U C
UCMOJIb30BaHUEM  ammapara
anreOpsl. Hcnonb3oBath
KOMIIbIOTEPHBIE IPOTrPAMMBI.
3HAKOMHUTbCS C HUCTOpuUEl
pa3BUTHS MaTEMATUKU

Ctpoutp ceuenus. Pemarth
CTEpEOMETPUYECKUE 3a/Jauu
Ha JTI0Ka3aTelIbCTBO
MaTEeMaTHYECKHX

OTHOIIICHUH, HaxO0XICHUE
TCOMETPHUSCKUX  BEITHYUH
(muH, yIJIOB, TIIOMIAJEH,
00BEMOB). Hcrnons3oBath
npu pelieHnun
CTEPEOMETPUYECKUX  3a/a4
IUTAaHUMETpUYecKkre (HakTel U
METO/IBI. [IpoBoauTh
JIOTHYECKH KOPPEKTHBIC
JIOKa3aTeJIbHBIC PACCYKICHUS
npu petieHuun
CTEPEOMETPUUYECKUX  3ajad.
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O0BéM
MHOTOTpaHHHKA

17

CpaBHUBaThH u
aHaJIM3UPOBAThH peanbHbIe
CUTyaluu u BBISIBJIATD
BO3MOHOCTb eé
MOJCIINPOBAHUS Ha  SI3bIKE
reoMeTpud. MoaenupoBarb
pealbHYI0  CUTYallHI0  Ha
SA3bIKE reoMeTpun u
HCCIIEN0BATh  IOCTPOCHHBIE
MOJEJIU, B TOM 4YHUCIE U C
HCIIOJIb30BAaHUEM  ammapara
anreopsl. Hcnons3oBats
KOMITBIOTEPHBIE MPOrPaMMBbl
MIpY PEUICHUH 3a7a4

CoboaHo OIIepUpOBAThH
NOHATUSMH: O00BEM  Tena,
00BEM MPSIMOYTOJIBHOTO
napajuiejaenumnesa.

@opMyJIUPOBATH  OCHOBHBIE
CBOMCTBa 00BEMOB.
Joxa3piBaTh  TeOpemMy 00
00BEMe MPSIMOYTOJIBHOTO
napajienenunesaa,

cnencteus U3 He€. Paspesars
MHOT'OTPAHHUKH,

MepeKIIaabIBaTh 4acTH.
Pemats cTepeomerpuueckue

3a/1a4H, CBSI3AHHBIE C
BBIUHCIIEHUEM 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 YTBEPKICHUS
c LEJIBIO BBISIBJICHUS
JIOTMYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX
pacCyXIEHHUI.
AHanu3upoBarthb u
MOJIEJIMPOBaTh  Ha  SI3bIKE
reoMeTpun peasibHbIe
CUTyallud,  CBSI3aHHBIE C
00BEMOM  NPSMOYTOJIBHOTO
napajiesienunena, HIpU3MbI,
UPaMUJIBI. Hccnenosarthb
IIOCTPOECHHBIE MOJIENH, B TOM
YHUClIe U C HUCIHOJIb30BaHUEM
amnmnapara anreOpsl.
BeiBOoguTH OCHOBHYIO
UHTETpabHYIO (popMymy JUIst
BbIUUCIIEHUST OOBEMOB Tell.
Jloka3piBaTh ~ Teopemy 00
00bEME HAKJIOHHOW TMPHU3MBbI
Ha TpHUMEpE TPEyroJbHON
MPU3MBI U JJIsl TPOU3BOJILHOMN
MIPU3MBI. Jlokxa3sIBaTh
TEOpeMy: 00 00BEME
nupaMuibl, (GopMynHpoBaTh
CIIEACTBUS M3 Hee: O00bEM
YCEYEHHOU MAPAMUIBL.
BeBoguts  dopmyny s
BBIYMCIICHUS 00BEMOB
YCEUEHHOU MUPaMU/IbI
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Tena Bpaienus

24

Coboano OTIepPUPOBATH

TIOHSATUSIMH:

IMHAPUYECKAs
MIOBEPXHOCTH, IWIAHP.
NzyuaTh CIIOCOOBI

MMOJIYYCHHA HHJII/IH,IIpI/I‘{eCKOfI
MOBEPXHOCTH, LWIMHIpA.
N300paxaTh UWIMHIAP U €ro

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

yceu€HHbId KOHyc. M3ydarthb
CIoco0ObI MOJIyYEHUs
KOHMYECKOW  IIOBEPXHOCTH,
KoHyca. M300paxkath KOHYC U
€r0 CEYEHHs IIIOCKOCTBIO,
MPOXOJIAIIEH Yepe3 OoCh, M
IIJIOCKOCTBIO,

NEPIEHIUKYIAPHOH K OCH.
BeiBoguts  popmynsl s
BbIUUCIIEHUSI ~ OOKOBOH  H
MOJHOM TIOBEPXHOCTEH TeEN
BpAIlCHUS. Pemars
CTEPEOMETPHUYECKHE 3a7auH,
CBSI3aHHBIE c TeJaMu
BpallleHus, HaXO0XJACHUEM
iomaau OOKOBOW U TOJHON
IIOBEPXHOCTU, IIOCTPOCHUEM
ceyenuil. Mcrnonb3oBare npu
pelIeHnn 3a1a4

https://resh.edu.ru/subject/lesson/6300/conspect/22489/
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IUTAHUMETpUUECKue (PakThl U
meroabl.  CpaBHUBaThb U
aHAJIM3UPOBATh YTBEPKICHUS
c LEJIBIO BBISIBJICHUS
JIOTMYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX

pacCy X ICHHUI.

AHanu3upoBarthb u
MOJENUPOBaTh HA  SI3BIKE
reoMeTpUH peanbHbIe
CUTyallud,  CBSI3aHHBIE C
KOHYCOM ¥  LMJIMHIPOM.
HccnenoBaTb MOCTPOCHHBIE
MOJIENI, B TOM YHCJIE H C
UCTIOJIb30BAaHUEM  armrapara
anredpbl  AKTyaJlu3UpOBaTh
(bakTbl u METO/IbI
IUTAHUMETPHUH, PEJICBAaHTHBIC
TeMe, MPOBOJUTH AHAJIOTHUH.
CoboaHo OIIepUpOBAThH
noHATUsAMH: cepa u 1map,
LHEHTp, paguyc, IHAMETP
chepsr u mapa. MccnenoBats

B3alMHOE pacIoyioKeHue
chepnr " TJIOCKOCTH.
dopMyIpOBaTH

ONpEACIEHNE  KacaTeJIbHOMI
TIOCKOCTH K cepe.
Jloka3plBaTh ~ TEOPEMBI O
CBOMCTBE u [pU3HAKE
KacaTeJIbHON IIJIOCKOCTH.
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BeBoguts  dopmyny s
BBIYUCIICHHSI TUTOIIA M
chepnl yepes3 paauyc chepsl.
Pemrate crepeoMeTpuveckue

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

cheppr u e€  dacrtew,

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

CUTyallM¥, CBSI3aHHBIE C
mapoM u cdepoil. Pemats
MPOCTHIE 3a/1aud, B KOTOPBIX
GuUrypupyroT  KOMOWHAIIUU
Ten BpaIeHus u
MHOT'OTPaHHUKOB.

Hcnonb3oBarh Mpu pelieHuu
3aJa4, CBA3aHHBIX CO cepoit
u 1apom,
MJIaHUMETpUYecKue (akThl 1
METOHBI. Pemars
CTEPEOMETPUUECKHE 3aayH,

CBSI3aHHBIE c TeJIaMH
BpallleHus, MMOCTPOCHHUEM
CEUYCHUU TeN BpalleHUs, C
KOMOMHAIIHSIMU TEN
BpalleHus u
MHOTOTPaHHHUKOB.
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IImomamn
MMOBEPXHOCTHU U
00BEMBI KPYTIIBIX TET

[IpoBOaUTH JIOTUYECKHU
KOPPEKTHBIE JI0Ka3aTeJIbHbIC
pPacCyXJIeHUsI TpU PELICHUU

F€OMETPUYECKUX 3az1ad,
CBSI3aHHBIX c
NEPIEHAUKYIIIPHOCTBIO

IUIOCKOCTEH. AHaNIU3UpPOBaTh
U MOACIUPOBATL Ha A3BIKC
reoMecTpruun PCaJIbHBIC
CUTyallud,  CBSI3aHHBIE C
MHOTI'OI'paHHUKaMH.

HccnenoBaTb MOCTPOEHHBIE
MOJENIM, B TOM 4YHCIE U C
UCIOJb30BaHUEM  alrapara

anreopsl

CoboaHo OIIepUpOBAThH
NOHSATHAMHU: O0BEM  Tena,
TUTOIIA b MIOBEPXHOCTH.

@opMyJIUPOBATH  OCHOBHBIE
CBOMCTBa 00BEMOB.
Jloka3piBaTh TEOpEMBI: 00
00BéMe UATTUHPA; 00
00béMe KoHyca. BwIBOgUTH
dbopMynbl 171 BBIYUCICHUS
00bEMa yCeuEHHOIO KOHYCA.
HccnenoBath  MOCTPOCHHBIE
MOJENIU, B TOM 4YHUCIE U C
UCIIOJIb30BaHUEM  armapara

anreopswl. 3HaTh
BO3MOYKHOCTH pereHws
3amad Ha MOCTPOCHHE

https://www.yaklass.ru/p/ege/matematika/ege-trenazher-
profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-
shar-zadanie-2-6657368/re-83c1a73c-5¢39-4d8b-82b9-
ecb38c9de333
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LUPKYJIEM M JMHEHKOH, O

KJIACCHYECKUX

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

CEerMEHT, LIApOBOM  CIJIOW,
IaPOBOM CEKTOP, OCHOBaHHE
u BBICOTA CerMeHTa,
OCHOBaHHE " BBICOTA
IapOBOTO CJIOSl. BBIBOAMTH
bopMynbl IS HAXOXKICHUS
00BEMOB IapOBOTO
CETMEHTA, IIapOBOT'O
CEKTOpa, IUIOMATu CQephl.
Joka3piBaTh  TeOpemMy 00
o0béme  mapa.  Pemath
CTepEOMETpUYECKHe 3a1auH,
CBSI3aHHBIE C O0BEMOM IIIapa,

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

AHAJIM3UPOBATH YTBEPKICHUS
c LEJIBIO BBISIBJICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX

pacCyKJIeHUM.

AHanu3upoBarhb u
MOJIEJIMPOBaTh  Ha  SI3bIKE
TEOMETPUH peasibHbIe
CUTyallud,  CBsI3aHHBIE C
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00BbEMOM Iapa, IIapOBOTO

CerMeHTa, 1apOBOTO
CEerMeHTa, IJIOMAbI0 CHEpPHI.
CB000IHO OTIEpUPOBATH

ITOHATHEM: ITOJOOHBIE TEIa B
MPOCTPAHCTBE.  BbIUKCIATH
00BEMBI  TEII C IIOMOIILIO
OIIPEACIIEHHOIO  MHTErpasa.
Pemarp crepeomerpudeckue
3a/1a4H, CBSI3aHHBIE c
COOTHOIIIEHUSIMH MEXTY
IUIOIIA/IIMH TIOBEPXHOCTSH U
o0béMaMyd  TOJOOHBIX TEIL.
[IpoBOaUTH JIOTUYECKH
KOPPEKTHBIE JOKa3aTeTbHbBIC
pacCyXJICHUS TIPH PEIICHUU
TEOMETPHUSCKUX 3ajad4,
CBSI3aHHBIX C BBIYUCICHHEM
00BEMOB TEI C ITOMOIIBIO
onpeAenéHHOr0  MHTErpana,
HaXO0XJACHUEM COOTHOIICHHS

MEXIY MJI0ILAIIMU
MOBEPXHOCTEH M O0BEMaMuU
MOJOOHBIX TeJl.
AHann3upoBath u

MOJICTTMPOBaTh  Ha  SI3BIKE
reoMeTpuun peanbHbIe
CUTyallMl,  CBSI3aHHbIE  C
00BbEMaMU U TTOBEPXHOCTSAMHU
TEJl, Ha JI0Ka3aTeJIbCTBO U Ha
Hax0XKICHHE
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TCOMETPHUICCKUX BCINYNH

JIBmxeHus

[TpumeHaTh npaBujia
BBITIOJIHEHUS JNeUCTBUI
CIIOKCHUS W BEIYUTAHUSA
BEKTOPOB, YMHOKEHHUS
BEKTOpa Ha YHUCJIO TIpHU
pemieHuu 3amad. Haxomutb
KOOpPJMHATBl ~ BEKTOpa B
JaHHOM 0a3uce W CTPOUTH
BEKTOp I10 €r0 KOOPJIMHATAM.
BcnomuuTth OIIpEICIICHNE
CKQJIIPHOTO yMHOXEHUSA U
€ro CBOMCTBa. BBIYHCIATE C
ITOMOIIILIO CKaJIIPHOTO
YMHOKEHHS JUTAHBI
BEKTOPOB,  YIVIBI  MEXAY
HHUMH, yCTaHaBJINBaTh
NepHEeHIUKYISIPHOCTh
BEKTOPOB. AHaIU3UpOBaTh U
MOJCIIUPOBAaTh Ha  SI3bIKE
TEOMETPUH peanbHbIe
CUTyallMd, CBSI3aHHBIE C
(GU3HYECKUMU  BEKTOPHBIMH
BenuuMHaMHU. lcmonb3oBaTh
npu peleHuu 3aj1ad4,
CBS3aHHBIX C BEKTOpaMHU B
MIPOCTPAHCTBE,
MJIaHUMETpUYecKue (HakThl U
METOEL. CBo0OogHO
OTIEpUPOBATH TTOHATUSMU:
OTOOpakeHHE TPOCTPAHCTBA

https://resh.edu.ru/subject/lesson/6297/conspect/22282/
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Ha ceos, JIBUOKCHUE
IPOCTPAHCTBA; ICHTpalIbHas,

oceBas u 3epKajbHas
CUMMETpUH, TapaljiesIbHbII
MIEPEHOC; PaBEHCTBO u

nonobue duryp. [JokaspBaTh
VTBEPXKACHUSI O TOM, HYTO
[EHTpaabHasl, oOceBas |
3epKajbHas CUMMETPHH,
napasuieIbHbIH MEePEHOC
SBIISIOTCS JBUKCHHUSIMH.
Brmonusate nmpeoOpa3zoBaHus
noxoous. OnepupoBatb
MOHITHSMH: TIpsiMasi U cepa
Ditnepa. Pemats
reoMeTpUUYecKrue 3ajadud ¢
WCIIOJIb30BAHUEM JBUKCHUH.
Hcnons30BaTh Mpu pelieHUun
3a1au JIBUKCHHUS
MPOCTPAHCTBA U X CBOICTBA

[ToBTOpEHME,
00001IeHHE 1
CHCTEMAaTH3alHs
3HAHUH

17

Pemate crepeomerpuueckue
3alayd  Ha JI0Ka3aTelbCTBO
MaTeMaTUYeCKUX

OTHOIIICHUH, HaxO0XICHUE
FEOMETPUUECKUX  BEIMYHH
(nmvH, YIJIOB, IUIOMIAJICH,
00BEMOB). Hcrnons3oBath
npu peumesnu
CTEPEOMETPUUYECKUX  3a/ad
MJIaHUMETpUIecKue (akThl U
METOIBI. [IpoBOaUTH
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JIOTUYECKU KOPPEKTHBIE
JIOKa3aTeNbHbIE PACCYKICHUS
npu pelieHun
CTEPEOMETPUUYECKUX u
IUIAHUMETPUYECKUX  3ajad.
CpaBHUBaThH u
AHAIU3UPOBATH peajibHbIe
CUTyaluu " BEISIBIISTH
BO3MOXHOCTb eé
MOJICTIUPOBAHUSI Ha  SI3BIKE
reoMeTpun. MoenupoBaTh
pealbHYyI0  CHUTyallUl0  Ha
A3BIKE reOMEeTPHUH u
UCCIIEI0BaTh  ITOCTPOCHHBIE
MOJIEJIM, B TOM YHCIE H C
HCIIOJIb30BaHUEM  ammapara
anreopsol. Hcnons3oBath
KOMIIBIOTEPHBIE [TPOTPAMMBI
npu peleHnn 3a1a4.
ITosydaTs mpencTaBiIeHHE O
reoMeTpUn KaK 0
pa3BUBarOLIEHCS HayKe,
HCCIEAYIOIEH OKpPYXaroIun
MHp, CBSI3aHHOM c
peanbHBIMU o0BeKTamMH,
ITOMOTAOIIEN peluTh
peasibHbIe KU3HEHHbBIE
CUTyalluu 0 ponn
CTEPEOMETPUU B  PA3BUTUHU
COBPEMEHHBIX HMH)KEHEPHBIX
u KOMITBIOTEPHBIX
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TEXHOJIOTUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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Cnoco0bl OLeHKH TOCTHKEHUS] YYAIIMMHUCS IUIAHUPYEMbIX pPe3yJbTaTOB

CnocoObl OIEHKM JOCTIKEHHS Yy4alllUMUCA IUIAHUPYEMBIX pPe3yJIbTaTOB pa3padOTaHbl B
coorBeTcTBUM C [loyoskeHHMEM O cHcTeMe OIEHOK, (hopMmax, MOpsAKe, MEPUOJUYHOCTH TEKYIIETO
KOHTPOJISI U MIPOMEXKYTOUHOM aTTeCTallud U MepeBojie oO0ydaroumxcs (MPUHATO HA MelIarorudeckoM
cosete npoTokosa Nel ot 29.08.2023, npukaz No. ot «29»aBrycra 2024 roga)

Jns  oleHMBaHMS TPEAMETHBIX pe3ylIbTaToOB MO0 yueOHoMy mnpeamery «MaTemaTHKa
OIpezie/IEHbl YPOBHU JIOCTH)KEHUHN yUaIIUXCsl, COOTBETCTBYIOLIUX OTMETKAM OT «5» 110 «2».

ba3oBbIil ypoBEeHb JOCTH)KEHUNH — YPOBEHb, KOTOPBIH JIEMOHCTPUPYET OCBOCHHE Y4YEOHBIX
JENUCTBUI C OMIOPHOM CUCTEMOU 3HAHUM B paMKax Juana3zoHa (Kpyra) BbLIEJIEHHBIX 3a1a4. OBiajgeHue
0a30BbIM YPOBHEM SBIIICTCA 0OCMAMOYHbIM ISl TIPOJIOJDKEHUSI O0y4YeHUSI Ha CIENYIOIIeH CTYyNeHU
o0pa3oBaHus, HO HE MO0 NPOPHILHOMY HanpaBiieHUI0. JlOCTHKEHIIO 0a30BOTO YPOBHS COOTBETCTBYET
OLIEHKa «YyJIOBJIETBOPUTEIHHOY» (MM OTMETKA «3», OTMETKA «3aUTEHO).

[TpeBbimieHre 6a30BOT0 YPOBHS CBUAETEIBCTBYET 00 YCBOSHHH OIOPHOW CHCTEMBbl 3HAHUW Ha
YPOBHE OCO3HAHHOT'O IPOU3BOJILHOTO OBJAACHUS Y4eOHBIMU JEHCTBUSIMH, a TaKKe O KPYrosope,
mmpore (WM H30UpaTenbHOCTH) MHTEpecoB. llenecooOpa3Ho BBLICIHUTH CIEAYIOIIME J1Ba YPOBHS,
MpeBbILIAIOIINE 0A30BBIA:

* MOBBIIICHHBIN YPOBEHb JOCTHKEHUS INIAHUPYEMBIX PE3yJIbTATOB, OLICHKA «XOPOII0Y» (0OTMETKa«4»);
* BBICOKUI YPOBEHb JOCTHKEHHUS INIAHUPYEMBIX PE3Y/IbTaTOB, OLIEHKA «OTIMYHO» (OTMETKA«S»).

IToBbIlIEHHBI M BBICOKMA YPOBHU JOCTH)KEHHUSI OTJIMYAKOTCA IO TMOJHOTE OCBOCHHS
IUTAHUPYEMBIX PEe3yNIbTaTOB, YPOBHIO OBIAJCHHS Y4EOHBIMH JAEUCTBUAMU U CHOPMUPOBAHHOCTHIO
WHTEPECOB K JAHHOW MPEAMETHOH 001acTH.

NuauBuayaibHble TPaeKTOPUH 00ydeHUsT 00ydaromuXxcs, IeMOHCTPUPYIOIIUX MOBHIIIEHHBIH 1
BBICOKMH YPOBHH JIOCTHKCHHMH, LenecooOpa3Ho (GOpMHpPOBATH C YYETOM HMHTEPECOB ITHX
oOyuaromuxcsi 1 MX IUIaHOB Ha Oyxaymiee. [Ipy Hanuumu yYCTOWYUBBIX HHTEPECOB K yueOHOMY
MPEeIMETy W OCHOBATEIBHOM MOATOTOBKH MO HEMY Takue OOydYaromuecss MOTyT ObITh BOBIICYECHBHI B
MPOEKTHYIO JESITEeNbHOCTh MO MPEIMETy U COPUEHTUPOBAHBI HA MPOJIOJDKEHHE O0yUYEHHS B CTapLIMX
KJIaccax 1Mo JIaHHOMY MpOoduIIto.

* HU3KHUH YpOBEHb JIOCTHKEHUH, OIICHKA «IIOX0» (OTMETKa «2»), HE JIOCTHXKEHHE 0a30BOT0
YpOBHSI (PUKCUPYETCS B 3aBUCHMOCTH OT 00BEMa M YPOBHSI OCBOEHHOTO U HEOCBOCHHOTO COJICPKAHUS
IpeaMeTa.

Kak mpaBumo, HHM3KMI YpPOBEHb JOCTIKEHHM CBUICTEIBCTBYET 00 OTCYTCTBUU
cucreMaTnyeckoi 0a30BON MOATOTOBKH, O TOM, YTO OOyYaroIIMMCS HE OCBOEHO Ja)Ke U MOJOBMHBI
IUIAHUPYEMBIX PEe3yJIbTaTOB, KOTOPbIE OCBAUBAET OOJBIIMHCTBO OOYUYaIOLIUXCS, O TOM, YTO UMEIOTCS
3HAYUTENbHbIE TpoOensl B 3HAHUAX, JanbHelmee oOydeHue 3arpynHeHo. JlaHHas rpymma
oOyuvaroruxcst (B cpeHeM B Xojie 00yueHus cocrapisomias okono 10 %) tpebyer crneruanbHOM
JUArHOCTHKY 3aTPYAHEHUH B 00y4eHUH, MPOOETOB B CUCTEME 3HAHHI M OKa3aHHs IIeJIeHANPaBIeHHOM
MTOMOIIH B IOCTHKEHUHU 0a30BOr0 YPOBHSI.

Huskuii ypoBeHb OCBOEHUS IJIAHUPYEMBIX PE3YJIbTATOB CBUIETEIBCTBYET O HAJIMUYUU TOJIBKO
OTIENbHBIX (parMEeHTapHBIX 3HAHMW 10 MpeaMeTy, JAajbHeillee oOydyeHUe MPaKTUYECKU
HEBO3MOXKHO. OOyuaromumMmcs, KOTOpble JIEMOHCTPUPYIOT HU3KHI YpOBEHb JOCTHXKEHHH, TpeOyercs
cCrielfagbHas MOMOIIb HE TOJBKO MO Y4eOHOMY MpEeAMETY, HO U MO (OPMHUPOBAHHIO MOTHUBAIUU K
oOyuYeHHUIO, pa3BUTHUIO HMHTEpeca K H3ydyaeMoOM NpeaMeTHOW o00JIacTH, NMOHMMAaHUI0 3HAYMMOCTH
npeaMeTa Ui KM3HU U Ap. TONbKO Hagu4ue MOJIOKUTEIbHOM MOTHBALMM MOXET CTaTh OCHOBOM
JUKBUJAIIN TIPOOEITOB B O0YUCHHUH JIJIsl JAHHOM TPYIIBI 00 yJarOIIHXCS.

@opMbI KOHTPOJISI: YCTHBI OTBET, KOHTpOJbHas paboTa, camocCTosTeNbHas padorta,
MaTeMaTHYeCKUI TUKTAHT, TECT (MPOBOJUTCS B paMKax ypoka 5-10 MUHYT)

Hopmbl ouleHOK NHCBMEHHBIX PadoT (KOHTpONIbHAs paboTa, CaMOCTOsTENbHas padoTa,
TeKyIlas MucbMeHHast paboTa)

Copepxanrie 1 00BEM MarepHala, BKIOYAEMOTO B KOHTPOJIbHBIE MHUCHMEHHBIE PaboThI, a
TaKKe 3aJaHusl JUIsl TIOBCEIHEBHBIX IMMCHMEHHBIX YIPAXHEHUW, OMPEIENSIIOTCS TPEeOOBAHUSIMH,
YCTaHOBJICHHBIMU 00Pa30BaTEIbHOM MPOTrPaAMMON.
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[To xapakTepy 3amaHuii THCEMEHHBIE PAOOTHI COCTOSIT: @) TOJIBKO M3 MPUMEPOB; 0) TOJIBKO U3
3a/1a4; B) U3 3a/1a4 U IPUMEPOB.

OneHka MNHCbMEHHOM paloThl ompenensercs ¢ ydy€ToM TMpexzae Bcero e€ o0Imiero
MaTEeMaTHYECKOTO YPOBHS, OPUTHHAIBHOCTHU, TOCIIEAOBATEILHOCTH, JJOTHYHOCTH €€ BBIMOJIHEHHS, a
TaK)Ke 4yKcia ourOOK U He104E€TOB U KauecTBa 0(pOpMIICHUS PabOTHI.

Ommbka, nosmopswwasicsi B OAHOW padOTe HECKOIBKO pa3, pacCMaTpHUBACTCS KaK 0O0HA
owudka. 3a opgoepagpuueckue owubdOku, AONMYIICHHbIC YYCHHUKAMH, OIICHKA He CHudcaemcs, 00
opdorpadudecknx OImMMUOKaX TOBOJUTCS O CBEICHHS MPENoJaBaTessi pycckoro sizbika. OmHako
OIMOKW B HANHCAHUM MAmeMamuyecKux mepMUHOs, YK€ BCTPEYABIIMXCS IIKOJIBHHUKAM KJjacca,
JIOJKHBI YYUTBIBATHCS KaK Hedouémul B padoTe.

IIpu oneHke NUCbMEHHBIX PadoT MO MaTeMaTHKe PAa3JMYAKOT 2pyobie OwUOKU, OWUOKU U
Hedouémol. I pybvimu CIUTAIOTCS OLIMOKH, CBSI3aHHBIE C BOIIPOCAMU, BKIIIOUEHHBIMU B « Tpebosanus Kk
VPOBHIO NOO020MOBKU OKAHYUBAIOWUX HAYANLHYIO WKOLY» O00pa30BaTeNbHBIX CTAHIAPTOB, a TaKXKe
MTOKAa3bIBAIOIIUE, YTO YUCHHUK HE YCBOMJI BOMPOCHI H3YYEHHBIX HOBBIX T€M, OTHECEHHBIE CTaHIApTaMu
OCHOBHOTO 00111eT0 00pa30BaHUs K YHCITY 00s3aTEIbHBIX Ul YCBOCHUS BCEMH YUCHUKAMHU.

Tak, Hampumep, K TIpyObIM OTHOCSTCS OIIMOKM B BBIYUCICHHUSIX, CBUACTEIHCTBYIOIIHUE O
HE3HAHWH TAOJIHIBI CIOKEHUS WM TaOJMIBl YMHOXXEHHs, CBS3aHHBIE C HE3HAHHEM allTOPHTMAa
MMCBMEHHOTO CJIOKEHHSI M BBIYMTAHUS, YMHOXKEHUS U JCTECHUS Ha OJHO- WU JIBY3HAYHOE YUCIIO U T.
M., OIIMOKH, CBHICTEIBCTBYIOIINE O HE3HAHWU OCHOBHBIX (DOPMyJ, MpaBHI U SIBHOM HEYMEHUU HX
MIPUMEHSITh, 0 HE3HAHUU TPUEMOB PEILLICHUS 3a71a4, aHAIOTUYHBIX paHee H3yYCHHBIM.

Ilpumeuanue. Ecnu Tpy0as ommbOKa BcTpedaeTcss B pabOTe TOJIBKO B OJHOM Ciydyae u3
HECKOJIbKUX aHAJIOTHYHBIX, TO IIPU OIIEHKE pa0dOThI 3Ta OUINOKA MOXKET OBITh MPHpPAaBHEHA K HETPYOOil.

[Tpumepamu HeepyObIX OwuOOK SIBIAIOTCS: OIIMOKH, CBSI3aHHBIE C HEAOCTATOYHO ITOJHBIM
YCBOGHHEM TEKYIlero y4eOHOro marepualia, He BIOJHE TOYHO CHOPMYIMPOBAHHBIA BOMPOC WU
MOSICHEHHE TTPH PEUICHUH 33a4H, HETOYHOCTH MIPU BBIITOJHEHHH T€OMETPHUECKUX MOCTPOCHHUHN U T. TI.

Heoouémamu cuuTaroTcss HepalloHaJbHBbIE 3aliCH TpPU BBIYUCICHUSAX, HEpallMOHAJIbHBIC
npuéMbl BBIYMCIICHUN, NMPEOOpa30BaHUN M PEUICHUH 3a/1ad, HEOpEKHOE BBHIMOJIHEHUE YEPTEekKEH U
CXeM, OTJIebHbIE MOTPEIIHOCTH B (POPMYIMPOBKE MOSICHEHHsS WM OTBeTa K 3amade. K Hemouéram
MOJKHO OTHECTH U JPYIH€ HEAOCTATKH PabOThI, BEI3BAHHBIC HEAOCTATOUYHBIM BHUMAHHEM YyYalluXcs,
HampUMep: HEMOJIHOE COKpallleHne ApoOeil Uil YICHOB OTHOLIEHUS; OOpallleHue CMEIIaHHBIX YHCEl B
HETPaBWIBHYIO Jpo0b TPHU CIOKEHWW W BBIYUTAHWH; MPONMYCK HAWNMEHOBAHWH; IMPOIYCK YHCEN B
MIPOMEKYTOUHBIX 3allUCSX; MEpecTaHOBKAa LU(pP NPH 3aMUCH YHUCEN; OLIMOKH, JOIMYILIEHHbIE NpHU
MEPENUCHIBAHUH U T. TI.

OreHka NUCbMEHHOW pabOThI MO BBHIMOJHEHUIO BBIYMCIUTEIbHBIX 3aaHUN U alre0pandeckux
npeoOpazoBaHMit

Buicokuii yposens (0TMETKa «5») cTaBUTCS 3a 0€3yKOPHM3HEHHOE BBINOJIHEHHE MHUChMEHHOM
paboThI, T. €. a) €CIM pelIeHHEe BCEX MPUMEPOB BEpHOE; 0) €Clu BCe JCUCTBUS M MPeoOpa3oBaHUs
BBINOJIHEHBI MPaBUWIIbHO, 0€3 omIMO0K; BCe 3alMCU X0J1a PEIICHHs PACHOIO0KEHbI MOCIeI0BaTeNbHO, a
TaKXke cJellaHa MPOBepKa PEeIISHHs B TEX CIIydasX, KOTJa 3TO TpeOyeTcs.

Tlosviuennviti yposens (0TMETKA «4») CTaBUTCS 3a pabOTy, KOTOpask BBINOJIHEHA B OCHOBHOM
MpaBWIbHO, HO JIONyIIeHa ofHa (HerpyOasi) omroka Ui ABa-Tpu HEJ0UETA.

basoeuviii yposenv (0TMeTKa «3») CTABUTCSA B CIEIYIOMIMX CIyYasX:

a) ecnu B paboTe uMeeTcs oJHa rpy0as omuoka u He 6os1ee 0HOM HerpyOoi omuoOKy;

0) Mpu HAJTMYUU OAHOI rpy0oil OIMOKHN U OJTHOTO-ABYX HET0UETOB;

B) MpPU OTCYTCTBHM TIpYyOBIX OIIMOOK, HO MPU HAJIUYUHM OT JABYX JI0 UYETHIPpEX (HErpyObIX)
OIIIMOOK;

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

1) IpU OTCYTCTBUM OIIMOOK, HO IPY HAJIMUUU YETHIPEX U Oosiee Hel0UETOB;

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

Huskuii yposens (0TMETKa «2») CTaBUTCS, KOT/Ia YHCIO OIIMOOK MPEBOCXOAUT HOPMY, IMpH
KOTOPOH MOXKET OBITh BBICTABIICHA TTOJIOKUTEIbHAS OIIEHKA, WJIM €CITU MPABHIILHO BHITOJIHEHO MEHEe
nono6uHbl BCE padoTHI.
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Ilpumeuanue: oTMeTKa «5» MOXKET ObITh IOCTABJICHA, HECMOTPSl HA HAJIM4YME OJHOIO- JBYX
HET04ETOB, €CIIM YUCHUK Jall OpPUTHHAIBHOE PEIIeHUE 3aaHNH, CBUIETELCTBYIOIIEE O €r0 XOPOIIeM
MaTeMaTHYECKOM Pa3BUTHH.

Ounenka nucbMeHHO# padoThI N0 pelIeHNI0 TEKCTOBBIX 33124

Buicokuii ypoeenv (0TMETKa «5») CTaBUTCA B TOM ciydae, KOTJa 3a/adya pelieHa MpPaBUIIbHO:
XOJI peIIeHHs 33J]aui BEpEeH, BCE JCHCTBUS M MPeoOpa30oBaHus BHIIIOJHEHB! BEPHO M PAllMOHAIBHO; B
3ajjaye, pelaeMol ¢ BONPOCAMHU MJIM TOSICHEHUSIMHM K JEMCTBUSAM, JaHbl TOYHBbIE M IPaBHJIbHBIC
(GbopMyIMpOBKH; B 3ajaue, pelaeMoil ¢ MOMOINBIO YpaBHEHHS, JaHbl HEOOXOAWMBIC IMOSICHEHUS;
3allUCH IIPABUJIbHBI, PACIIOJIOKEHBI IOCIIEOBATENIbHO, JAaH BEPHBIH M HCUEPIBIBAIOIIMN OTBET Ha
BOIPOCHI 33]1auM; C/I€aHa IPOBEpPKa pelIeHus (B TeX CiIydasx, Korjaa 3To Tpedyercs).

Tosvluennviti ypogens (OTMETKA «4») CTaBUTCS B TOM CiIydae, €CJIM NP MPAaBHIHLHOM XO[e
peleHys 3a/1a4n AOIYIIeHa OJJHa HerpyOast omuoKa Uik 1Ba-TpU HEJ0UETA.

ba3zoswiii yposens (0TMETKA «3%») CTAaBUTCS B TOM ClIydae, €CIU X0/ PEIIeHUs MPaBUWIbHbBIN, HO:

a) JIoNyIIeHa oJiHa rpyOas omubOka U He Oosiee OJHOM HerpyOoii; 0) momyiieHa ogHa Tpyoas
omuOKa 1 He Oosiee IBYX HEJOUYETOB; B) JIOMYIIEHBI TPHU-UYETHIPE HETPyOble OMIMOKH MPU OTCYTCTBUU
HEJI0UETOB; T') JOIMYIIEHO HEe 0ojiee ABYX HErpyObIX OMMOOK M TPEX HENOYETOB; J) MPU OTCYTCTBUHU
OImUOO0K, HO MPU HATUYUK Oosiee TPEX HEAOUYETOB.

Huskuii yposenv (OTMETKA «2») CTaBUTCS B TOM Cllydae, KOTJa 4HMCIO OHMIMOOK MPEBOCXOIUT
HOPMY, TIPH KOTOPOI MOXET OBITh BHICTABIICHA MOJIOKUTEIHHAS OIICHKA.

Ipumeuanus

1. Otmerka «5 » MOXET OBITh IOCTABJICHA, HECMOTpPSI HAa HAIWYHE ONMCKU WM HEIo4uETa,
€ClIM YYEHUK Jaj OpPUIMHAJbHOE pEIleHHE, CBUAETENILCTBYIOLIEE O €ro XOpPOLIEM MaTeMaTHYeCKOM
Pa3BUTHH.

2. TlonoxxuTenbHas OTMETKA «3» MOXKET ObITh BBICTABIICHA YUYCHHUKY, BHIIIOJHHUBILIEMY PabOTy
HE MOJIHOCTBIO, €CTIM OH 0€30IMO0YHO BBITIOIHMI 00JIee MOJIOBUHBI 00BEMa Beell paboThI.

OneHka KOMOMHUPOBAHHBIX TMCbMEHHBIX paboT [0 MaTeMaTHKe.

[TucemenHas pabora Mo MaTeMaTHKe, OJUIeKAIIAsl OLICHUBAHUIO, MOXKET COCTOSITh U3 33/1a4 U
npuMepoB  (komMOuHHMpoBaHHas pabora). B »3ToM cinyyae mnpenojaBarenb CHadana  JaéT
MIPEIBAPUTENILHYIO OIIEHKY Ka)KJOW 4acTH paboThI, a 3aTeM OOIIYI0, PYKOBOJICTBYSCH CIIETYIONIUM:

a) ecau o0e yacTu pabOThl OLIEHEHbI OJMHAKOBO, TO 3Ta OTMETKA JIOJDKHA OBbITh OOLIeH s
BCEU pabOTHI B IEJIOM;

0) eciu OLIEHKU YacTei pasHATCA Ha OAMH 0ajul, HapUMep, JaHbl OTMETKH «5 » U «4 » UM
«» «3 » u T. 1., TO 32 paboOTy B LIEJIOM, KaK IPaBUJIO, CTABUTCA HU3LIAs U3 JABYX, HO IPU ITOM
YUUTBIBAETCS 3HaUCHUE KaXI0U U3 YacTeil padoThl;

B) HU3IIAs W3 JBYX JAaHHBIX OTMETOK CTaBHTCS M B TOM cCllydae, €CJIM OJIHA YacTh pabOTHI
olLleHeHa 6amtoM «5 », a Ipyras — 6ayioM «3 », HO B 3TOM ciydae MpenojaBaTeib MOXKET OLIEHUTh
TaKyr padoTy B 1esoM OaimioM «4 » TpU YCIIOBHH, YTO OTMETKA «5» IMOCTABIIEHA 32 OCHOBHYIO 9acTh
paboThI;

') €clIi OJHa U3 YacTel paboThl OLleHEeHa 0aiIoM «5 » WK «4 », a ipyrast — 0amioM «2 », To
3a BCIO pa0boTy B LIEJOM CTaBUTCS 0aul «2», HO MpenojaBareib MOXKET OLEHUTh BCIO paboTy OaioM
«3» TIpH YCIIOBUH, YTO BBICIIAS U3 JIBYX JAHHBIX OLEHOK ITOCTABJICHA 32 OCHOBHYIO YacTh Pa0OTHI.

Ilpumeuanue. Ocrnonoii CYUTAETCS TA YaCTh PabOTHI, KOTOpask BKIIOYACT OOIbIINI M0 00BEMY
WK HanOoJiee BXKHBIH 110 3HAUSHUIO MaTEpUaIl IO U3y4aeMbIM TeMaM IPOTPaMMBI.

OneHka TeKylmux NUCbMEHHbIX padoT

[Ipu oneHKe MOBCEMHEBHBIX O0YYarOmUX pabOT 1O MaTeMaTHKE YYHTEIh PYKOBOJCTBYETCS
yKa3aHHBIMM HOPMaMHU OIICHOK, HO YYHTBIBAET CTENEHb CAaMOCTOSATEIBHOCTU BBIMOJIHEHUS DPaldoT
YUAIIIMHUCS, a TAKKE TO, HACKOJIBKO 3aKPETIEH BHOBh H3y4aeMbIid MaTepHall.

Obyuatowue THCbMEHHBIE pabombi, BHINOJIHEHHBIC YYaIlUMHUCS BIIOJIHE CAMOCTOSATENBHO C
MPUMEHEHHEM paHee HM3YYCHHBIX H XOPOuilo 3aKpeniéHHulx 3HAHWW, OICHUBAIOTCS mak okce, KaK U
KOHmMpPOIbHble PA0OTHI.

Obyuatowue TTHCbMEHHBIE pa®ombl, BBHITIOTHEHHBIC BIIOJIHE CAMOCTOSTENFHO, Ha TOJBKO YTO
U3YYEHHBIE U He0OCMAamouyHo 3aKpeniéHHvle TIPAaBUIIa, MOTYT OLEHUBATHCS Ha OOuH Oaunl biuie, YEM
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KOHTpPOJIbHBIE PabOThI, HO OTMETKA «5 » U B ATOM CIIy4ae BBICTABISETCS TOJIBKO 32 6e3YKOPUIHEHHO
BBHITIOJTHEHHBIE PA0OTHI.

ITucomennvie pabomoi, BBHIIOTHEHHBIE B KJIACCE€ ¢ npedsapumenvHulM pazdopom WX TOA
PYKOBOJCTBOM YYMTENsl, OLEHUBAIOTCA Ha O0OuH 0Oail Hudce, 4YEM 3TO IPEAYCMOTPEHO HOpPMaMH
OLICHKH KOHTPOJIBHBIX MUCbMEHHBIX paboT. Ho 6e3ykopusnenno BhIMOIHEHHAsI paboOTa U B 3TOM Cllyyae
OLIEHUBAeETCs 6amIoM «5 ».

Homawnue nucvmennvle pabomwsl OICHUBAIOTCS TaK jKe, Kak KiaccHas pabora oOydaroiiero
Xapakrepa.

Hopmbl o0OLleHOK MaTeMaTH4eCKOro /JAMKTAHTA BBICTABIAECTCA C YYETOM YHCIA BEPHO
PEIICHHBIX 3a/laHuM:

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

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

basosvlii yposenv (0TMETKa «3»): UUCIO BEPHBIX OTBETOB- OT 50-69%.

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

Hopwmbl oneHok Tecra:

Buicokuii yposens (0TMETKa «5»): 4ncI0 BepHBIX 0TBETOB -0T 90 10 100%.

Tlosvluennsiii yposens (OTMETKA «4»): 4UCII0 BEPHBIX 0TBETOB -0T 70 10 89%.

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

Husxuti yposens (0TMETKA «2»): UUCII0 BEpHBIX 0TBETOB MeHee 50%.

HopMmbl 011IeHOK YCTHOTO 0TBeTa:

Bovicoxuti yposens (0TMETKA «5») BBICTABIISACTCS, €CIIH YIAIHNACS:

* TIOCTIEIOBATENbHO, YETKO, CBSI3HO, OOOCHOBAaHHO U 0e301IMO0YHO U3MaraeT Yy4eOHBIi
MaTepuan; [JaeT OTBET B JIOTMYECKOM IOCIEAOBATENbHOCTH C MCHOJIb30BAHUEM IPHUHITON
TEPMHUHOJIOTUH;

* [IOKa3blBa€T IOHUMAHWE  CYIIHOCTH  pPACCMaTpUBAeMbIX  IOHSITHH,  SABJIECHUH U
3aKOHOMEPHOCTEH, TeOpUi, B3aUMOCBSI3€H; YMEET BBIJCIATD [NIABHOE, CAMOCTOSTEIILHO MOATBEPKAAThH
OTBET KOHKPETHBIMU IIPUMEpaMH, (DaKTamu;

* CAMOCTOATEJILHO aHANU3UpyeT U 0000IIaeT TEOPeTUYECKUH Marepuai; CBOOOTHO
YCTAHABJIMBAET MEXIPEIMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHWN) U BHYTPUIIPEIMETHBIE
CBSI3H,

* YBEPEHHO U 0€30IIMO0YHO MPUMEHSET MOJTY4YCHHbIE 3HAHUS B PELIEHUH HOBBIX, PaHEE He
BCTpEUaBIIUXCS 3a/1a4;

* pallMOHAJILHO HCIOJB3YEeT HArjsAHbIe IOCOOHUS, CIpaBOYHBbIE MaTepHallbl, Y4YEOHUK,
JIOTIOTHUTEJIBHYIO JIUTEPATypy, MEPBOUCTOUHUKH, MPUMEHSET YMOPSJOUYEHHYIO CHUCTEMY YCIOBHBIX
0003HaYeHU NIPU BEACHUM 3aIUCEH, COPOBOXKIAIOLINX OTBET; UMEET HEOOXOANMbIE HABBIKU PaOOThI
¢ mpubopamu, yepTexamu, CXeMaMH U rpapukamu, COMyTCTBYIOIIUMU OTBETY;

* IONIyCKA€eT B OTBETE HEJOUYEThI, KOTOPbIE JIETKO HCIPABIISET 110 TPEOOBAHUIO YUUTETIS.

Tlosviwennsiii ypogens (OTMETKA «4») BBICTABISICTCS, €CITU yUaAIIUNACS:

* [IOKa3bIBA€T 3HAHUE BCEro M3y4YEeHHOro y4eOHOro Marepuasa; JaeT B OCHOBHOM HPaBUJIbHBIN
OTBET; Yy4eOHBIH MaTepuand H3IaraeT B OOOCHOBAHHOW JIOTMYECKOH TMOCIENOBATENFHOCTH C
MIPUBEIECHUEM KOHKPETHBIX IPUMEPOB, MPU ITOM JI0ITYCKAET OJIHY HErpyOyto OImMOKY WiIu He Ooee

* IByX HEJIOYETOB B MCIIOJIB30BAaHMM TEPMHHOJIOTUM Y4E€OHOTrO IMpeaMeTa, KOTOPhIE MOKET
HCIPABUTh CAMOCTOSITENBHO; aHAIU3UPYET U 0000IIaeT TEOPETUUECKUI MaTepHall;

* COOJIIO/Ia€T OCHOBHBIE TIpaBHUJia KYIbTYpbl YCTHON peuYd; MPHUMEHSET YIOPSA0YCHHYIO
CUCTEMY YCJIOBHBIX 0003HAYEHUI MpU BEACHUHU 3aMKCEN, COMTPOBOXKIAIONINX OTBET;

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

* IEMOHCTPUPYET YCBOEHUE OCHOBHOTO CO/IEpKaHMsI yUeOHOro MaTepHralia, UMeeT Mpooesbl, He
MPEIATCTBYIOIINE AaJbHEUIIIEMY YCBOCHHUIO y4eOHOro MaTepHuana;

* IPUMEHSET MOJy4YeHHbIE 3HAHUS MPU OTBETE Ha BOIPOC, aHAJIN3€ MPEUIOKEHHBIX CUTyalun
o oo6pasiy;

* I0IyCKaeT OMMOKY B MCIOJIb30BAaHUU TEPMUHOJIOTUN Y4EOHOTO IIPEIMETA;

* MIOKA3bIBAE€T HEJOCTATOUYHYIO CHOPMUPOBAHHOCTH OT/ENIBbHBIX 3HAHUM M YMEHUI; BBIBOJBI U
00001IeHHS apTyMEHTHPYET c1abo0, TOMyCKaeT B HUX OIIMOKH;
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* 3aTPYIHACTCS MPU aHATU3€ U 0000IICHUN y4eOHOTO MaTepHaa;

* Ja€T HEMOJHBIE OTBETHl HA BOMPOCH YUWUTEN WJIM BOCIHPOU3BOIUT COJEp)KAHHE paHee
MPOYUTAHHOTO y4EOHOI 0 TEKCTA, c1a00 CBA3aHHOTO C 33/IaHHBIM BOIIPOCOM;

* HCIIOJIb3YET HEYMOPSIOUYEHHYI0 CHCTEMY YCIOBHBIX O0O3HAUEHHUH IpHU BEICHUM 3alucei,
COIPOBOXKAAIOIINX OTBET.

* Husxuil ypoBeHb (OTMETKa «2») BBICTABIISETCS, €CJIN yJYaIlIUHCA:

* HE pacKpbLI OCHOBHOE COJep)KaHuE Y4eOHOro Mmarepuana B Ipejaeiax MOCTaBICHHBIX
BOIIPOCOB;

* HE yMEeT NPUMEHATh MMEIOIIMECs 3HaHUs K PEHICHHI0 KOHKPETHBIX BOIPOCOB U 3ajad IO
obpasiy;

* IOIYCKaeT B OTBETE OoJiee ABYX IPyOBIX OMMOOK, KOTOPhIE HE MOXKET UCIPABUTH JaKe MPH
MTOMOUIY YYaIIuXCsl U YUUTEJIS.
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

Aranacsn JI.C., BbyryzoB B.®., Kamommes C.b. u np. «Marematuka: anrebpa W Havajga
MaTeMaTHYeCKOro aHanusa, reometpus. ['eomerpus 10-11 kmacc: y4eb. ans oOrieo0pa3oBaTeIbHBIX
opraHu3anuii: 6a3oBblil U yriyOiaeHHbIH ypoBeHb». — M.: IIpocsemienune, 2016.

METOAUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA

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

2. 3uB b.I., Meitep B.M. [lupaktuueckwe Mmarepuanbl mo reomerpuu mias 11 kmacca. — M.:
[Ipocsemenue, 2004.

3. 3uB B.I'., Meiinep B.M., baxanckuii A.Il. 3agaun o reomerpuu mns 7 — 11 xmaccoB. — M.:
IIpoceenienue, 2004.

4. Caaksn C.M., byryzoB B.®. U3zyuenue reomerpuu B 10 — 11 xkmaccax: Meroguueckue
pexomeHnauuu K yueOHuky. Kuura s yuurensa. — M.: IIpocsemenue, 2003.

5. TI'mazkoB 10.A., FOguna U.U., byry3zoB B.®. Pabouas terpaap. 10 kmacc. — M., IIpocBemienue,
2013.

6. ImaskoB 10.A., FOguna U.U., bByry3zoB 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. PasHoypoBHEBBIC 3amaHus JUIi TEMATHYECKHMX W HTOTOBBIX
KOHTpPOJIbHBIX padoT no reomerpuu. 10-11 xnacesr. — /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
KosaunuyectBo 4yacos
Ne Hara JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
u/n Tema ypoka Beero KonrTpoabubie Ilpakruyeckue H3YYeHHS | pecypesl
padoThI padoThI
OcHoBHbIE MpaBUiia U300paKeHUs https://resh.edu.ru/subject/lesson/4756/
1 Ha PUCYHKE INIOCKOCTH, 1
HapaJuIeIbHBIX MPSIMbIX
(0Tpe3KoB), cepeuHbl OTpe3Ka
[TonsTusa crepeoMeTpun: TOUKa, https://resh.edu.ru/subject/lesson/4756/
npsiMasi, II0CKOCTb,
HMPOCTPaHCTBO. OCHOBHBIE MIPABHIA http://m'etodistv..ru/.r'n/fiIes/view/prezentaciva dlya
5 H30BPAKEHI Ha PHCYHKE 1 : sozdanlva' motivacii k teme - ' .
izobrazhenie prostanstvennyh figur na ploskosti
IUIOCKOCTH, MapajlieIbHbIX
HPSIMBIX (OTPE3KOB), CEPEINHBI
oTpe3Ka
[TonsaTus: nepecekaromuecs https://resh.edu.ru/subject/lesson/4756/
3 IIJIOCKOCTH, ITEPECEKArOIIUECS 1
npsiMasi ¥ MI0CKOCTb;
MIOJIyIIPOCTPAHCTBO
[TonsTus: nepecekarommecs http://geometry2006.narod.ru/Lessons/10-
4 IIJIOCKOCTH, IEPECEKArOIIUECS 1 11/3b.pptx
npsiMasi ¥ MI0CKOCTh;
MOJIyIIPOCTPAHCTBO
http://geometry2006.narod.ru/Lessons/10-
MHororpaHHuKH, U300pakeHue 11/3a.pptx
5 IIPOCTEHIINX MPOCTPAHCTBEHHBIX 1
¢buryp, HeCyiecTBYIOIIUX 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-

! CJIEJICTBUS U3 HUX 11/1.pptx
g AKCHOMBI CTEpPEOMETPHHU 1 TIEPBbIe Plrcltpz://gfxometrv2006.narod.ru/Lessons/lO-
CJIEJICTBUS U3 HUX 11/2.pptx
AKCHOMBI CTEpEOMETPUM U TIEPBHIC http://geometry2006.narod.ru/Lessons/10-
cnenctBus u3 HuX. CrocoOsl 11/1.pptx
9 3a/laHus OPSIMBIX U IIJIOCKOCTEHN B
npoctpancTe. O003HAYCHUS
IPSIMBIX U IJIOCKOCTEN
N300paxkenue ceueHnit mupamMubl, 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.
PackpamvBanue nocTpoeHHbIX
CEYEHUH pa3HbIMU LIBETaMU
N306paxkenue ceueHni mupaMuibl, https://resh.edu.ru/subject/lesson/4912/
Ky0a 1 mpHU3MBbl, KOTOpBIE
MPOXOJAT uepe3 ux peéopa.
11 | HzobpaxeHue nepeceyeHus
MOJIyYEHHBIX TUIOCKOCTEH.
PackpamnBanue nocTpoeHHBIX
CEUEHUI pa3HBIMHU LIBETAMU
N300paxeHne cedeHni MupaMmuIibl, https://resh.edu.ru/subject/lesson/4912/
12 ky0a u mpu3Mbl, KOTOpPHIE \

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/

N3obpakenue nepecedeHus
HOJIy4YCHHBIX IIOCKOCTEH.
PackpaniiBanue mocTpoSHHBIX
CEeYCHHI pa3HBIMU LIBETAMH

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

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

13 H3oOpaxkeHue nepeceucHus

HOJYYEHHBIX TJIOCKOCTEH.

PackpammBanue nocTpoOeHHbIX

CEYECHMH pPa3HbIMU LIBETaMU

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

CeueHH

Merton cnenoB 1y TOCTPOEHUS http://geometry2006.narod.ru/Lessons/10-
15 | ceuenuii. CBolicTBa nepeceyeHuit 11/15b.pptx

HPSIMBIX U IJIOCKOCTEN

Merton cnenoB 1y TOCTPOEHUS http://geometry2006.narod.ru/Lessons/10-
16  ceuenuii. CBolicTBa nepeceyeHuit 11/15c.pptx

OPSMBIX U IJIOCKOCTEH

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

Co3aHue BBIHOCHBIX YepTexel u

3aIUCh IIAr0B MOCTPOCHUS

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

Co3aHue BBIHOCHBIX YepTexel u

3aIMCh IIAr0B MOCTPOCHUS

[TocTpoeHue ceueHnii B mUpamue, 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

3aIIMCh AaroB MOCTPOCHUA

20

21

22

23

24

25

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

[ToBTOpEHME MIAHUMETPUU:
Teopema 0 TpONOPLIMOHAIBHBIX
orpeskax. [Tomobdue
TPEYrOJIbHUKOB

[ToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. PacueTs! B
CEUYEHHUSIX Ha BBIHOCHBIX YEPTEkKaX.
Hcropust pa3BUTHS INTAHUMETPUU U
CTEpPEOMETpUHN

KonTponbHas padota "AKcHOMBI
crepeomerpun. Ceuenus"

B3anMHOe pacnionoxeHue npsMbIX
B IIPOCTPAHCTBE.
CkpenuBaronuecs npsiMeie.
[Ipu3Haku ckpemuBaromxcs
npsimbIx. [lapanenbHble npsMele B
IPOCTPAHCTBE

Teopema o CcynieCTBOBaHUH U
€AMHCTBEHHOCTH NPSAMOM
napajujleIbHOM TaHHOMU IPSIMOM,
IPOXOJAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAaIIel Ha
JlaHHOU mpsimoit. JlemMma o
[IEPECEUECHNH NapaJIeIbHBIX
HPSIMBIX [IJIOCKOCTBIO

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

[TapamienbHOCTB TPEX MPSAMBIX.
Teopema o Tpéx nmapaniebHbIX

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
OCHOBHBIE CBOWCTBa amoi i ploskostju
27 | mapajuIeNbHOTO MPOSKTUPOBAHUS.
N3o6paxkenue pazHbix puryp B
napajuieIbHON MPOEKIUH
[lenTpanbpHas mpoekuus. YToi ¢ http://metodisty.ru/m/files/view/ugol mezhdu skre
28 | coHanpaBIeHHBIMU CTOPOHAMH. chivajuchimisya pryamymi 2013 01 20
VYron Mexay npsMbIMu
3amaun Ha JOKA3aTeIbCTBO U http://metodisty.ru/m/files/view/rasstoyanie mezh
FICCIIC/IOBAHNE, CBSI3aHHBIE C du_skrechivajuchimisya pryamymi
29 PAacCIIOJIOKEHUEM MIPSIMBIX B
IIPOCTPAHCTBE
[TonATHS: mapamienbHOCTh NPSMON http://geometry2006.narod.ru/Lessons/10-
¥ TUIOCKOCTH B IPOCTPAHCTBE. 11/7a.pptx
30 [Ipu3Hak nmapajuieIbHOCTH NPSAMOU
u riockoctu. CBolicTBa
NapaJuIeIbHOCTH MIPSIMOU U
IIJIOCKOCTH
I'eomerpuueckue 3agaun Ha http://geometry2006.narod.ru/Lessons/10-
BBIUMCIIEHUE U JI0KA3aTeNbCTBO, 11/7b.pptx
31  cBs3aHHBIE C TAPALIEIEHOCTHIO
IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE
IToctpoenue ceuenus, http://geometry2006.narod.ru/Lessons/10-
gp  TIPOXOIIIIETO Uepe3 JIAHHYIO 11/12.pptx

IPSIMYIO Ha YEPTEKE U
[apaJlJIeIbHOTO APYroM 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 IpoeKLUs,
MIPUMEHEHHUE JUIsl TOCTPOCHUS

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

33 | ceuenwii Ky0Oa U mapajuieienuIeaa.
CaoiicTBa napajuiesienumneaa u
PU3MBI
[TapannenpHbIE ITOCKOCTH. http://geometry2006.narod.ru/Lessons/10-
34  llpu3Haky mapayIeNTbHOCTH 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
MIPUHAJICIKALLYIO TAHHOMN
IIJIOCKOCTH U CJIECTBUSA U3 HEE
CBoiicTBa napayyieNnbHbIX https://resh.edu.ru/subject/lesson/6129/conspect/1
IIJIOCKOCTEH: O MapajlIeIbHOCTH 31671/
36  TpSAMBIX MEepecevdeHus pu
NepeceueHH IBYX MapauIeIbHBIX
IJIOCKOCTEN TpEeTher
CBoiicTBa napayyieNabHBIX http://geometry2006.narod.ru/Lessons/10-
IJIOCKOCTEMN: 06 0Tpe3Kax 11/8b.pptx
MapauIeITbHBIX TPSIMBIX,
37  3aKITIOUYEHHBIX MEXKILY
napauIeIbHBIMA TTIOCKOCTSMU; O
MIEPECEUECHHUH NPSIMOU C ABYMS
napauieTbHBIMU TIOCKOCTSIMU
38 Mostopenne: Teopema Iugaropa https://www.youtube.com/watch?v=m-6jaQpcrdQ
HAa TIOCKOCTH
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 B MPSMOYTOJIBHOTO

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

40 klass/perpendikulyarnost-pryamyh-i-
napajuienaenunena ) _
ploskostejb/pryamougolnyy-parallelepiped
Brluucnenue 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
4o | TUIOCKOCTH. [Ipuznax
NEePHEHANKYISIPHOCTH IPSIMOM U
IJIOCKOCTH
[lepnieHaUKyYASIPHOCTD MPAMOU U http://geometry2006.narod.ru/Lessons/10-
43 riockoctu. [Tpuznak 11/17a.pptx
NEePHEHANKYISIPHOCTH IPSIMOM U
IJIOCKOCTH
TeopeMa 0 CymecTBOBaHUH U http://geometry2006.narod.ru/Lessons/10-
€AMHCTBEHHOCTH NPSIMOH, 11/17b.pptx
44  mpoxondiiel yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYIIPHON K IITIOCKOCTH
45 [ImockocTH U nepneHIuKyIsIpHbIe https://mathus.ru/math/sm.pdf
UM TIpSMbIE B MHOTOIPaHHUKAX
16 [ImockocTH u nepneHIuKyIsIpHbIe https://mathus.ru/math/sm.pdf
UM TpsSMbIE B MHOTOIPaHHUKAX
[lepnienauKymnsip ¥ HaKJIOHHAS. http://geometry2006.narod.ru/Lessons/10-
47  TlocTpoeHue NEPNEHIUKYISAPA U3 11/18.pptx
TOUYKH Ha MPSIMYIO
[lepnienauKymnsip ¥ HaKJIOHHAS. http://geometry2006.narod.ru/Lessons/10-
48  TlocTpoeHHue MEPNEHIUKYISPa U3 11/18.pptx
TOYKH Ha IPSIMYIO
49  Teopema o TpEX NmeprEHIUKYIApax 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 1 oOpaTHast)

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

Teopema o Tpéx nepneHAUKYIIpax

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 ceuenuii kyoa, http://metodisty.ru/m/files/view/postroenie sechen
g4 | TPH3MEL IPABUIIHON TMPAMHKIBI C ii_mnogogrannikov
MIOMOILIbIO OPTOTOHATBHOM
MPOEKIUU
[TocTpoenue ceuenuii kyoa, http://geometry2006.narod.ru/Lessons/10-
55 MPU3MBI, TPABUIIHLHOU MUPAMUIBI C 11/22b.pptx
MOMOIIbIO OPTOTOHAIBHON
MPOEKIUU
CumMMeTpus B IPOCTPAHCTBE https://school.infourok.ru/videouroki/e43419c3-
OTHOCHTENBHO TIOCKOCTH. 2b06-49a7-999f-bf9c9da18071
%6 [ImockocTn cummerpuil B
MHOTOTPaHHHUKAX
[Ipn3Hak nepneHauKyISIpHOCTH https://wika.tutoronline.ru/geometriya/class/10/kak
57 | TpsIMOM M IJIOCKOCTH KaK -vyyavit-priznaki-perpendikulyarnosti-pryamoj-i-
CJIEICTBUE CUMMETPUU ploskosti
[IpaBuUIbHBIE MHOTOIPAaHHUKHU. http://geometry2006.narod.ru/Lessons/10-
58  Pacuér paccTOSHHIA OT TOYKH JIO 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 paccTossHUHM OT TOYKH 10
IUIOCKOCTH

CriocoObl OIyCTHTD
MEPHEHAUKYIISAPBL: CHMMETPHUS,

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

00 CIBUT TOYKH I10 NIapaJLIEIbHON
MPAMOM
61 CnBur 1o HenapayieIbHOM https://kpfu.ru/staff_files/F2020188451/Ganeeva_2
MPSAMON, U3MEHEHUE PACCTOSHUMN 012_matematika_dlya_shkolnikov.pdf
KontponbHas padota "B3anmuoe
62 | pacmnosio)eHHUe MPSMBIX U
IJIOCKOCTEN B MpocTpaHcTBe"
[ToBTOpEHME: yroyi Mexay http://geometry2006.narod.ru/Lessons/10-
NPSIMBIMH Ha IIOCKOCTH, 11/16a.pptx
63 | TPUTOHOMETpPHS B MPOU3BOILHOM
TPEYroJIbHUKE, TEOpEeMa
KOCHHYCOB
[ToBTOpEHME: yroi Mexay https://mathus.ru/math/Ila.pdf
64 | ckpemMBarOIIMMHUCS MPSMBIMU B
MPOCTPAHCTBE
I'eomeTpuueckue MeToabl http://geometry2006.narod.ru/Lessons/10-
65  BBIYHCIICHHS yTIIa MEXKIY 11/16d.pptx
MPSIMBIMU B MHOTOTPaHHUKAX
JByrpannsiit yroyi. CBOMCTBO http://geometry2006.narod.ru/Lessons/10-
66  JMHEHHBIX YIIIOB IBYTPAHHOTO 11/21a.pptx
yria
[lepnenauKyIsIpHBIE TIIIOCKOCTH. http://geometry2006.narod.ru/Lessons/10-
67 | CaoiicTBa B3aIMHO 11/22a.pptx
NEePHEHANKYIISIPHBIX MIOCKOCTEN
TIpH3HAK TIEPTEHINKYTAPHOCTH https://interneturok.ru/lesson/geometry/10-
68 klass/perpendikulyarnost-pryamyh-i-

IJIOCKOCTEM; TeopemMa o0 mpsiMOi

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

IepEeCceYeHMs IBYX IJIOCKOCTEN
HEePIEeHIUKYISIPHBIX TPETheil
IUIOCKOCTH

ploskostey

[IpssMoyTOIBHBIM
napaJuieNienuneT; Kyo; u3MepeHus,

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

69 CBOMCTBA MIPSIMOYTOJIBHOT'O
napa’suiesienuiena
Teopema o quaroHau https://obrazovaka.ru/geometriya/diagonal-
NPAMOYTOJIBLHOTO pryamougolnogo-parallelepipeda-formula.html
70 napasuliesIenuIle/la v CICICTBUE U3
HEE
CrepeomeTpuyuecKue 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 NpsAMBIE, MapasienbHble temu-skreschivayuschiesya-pryamie-1307397.html
MJIOCKOCTH B CTaHaPTHBIX
MHOTOT'PaHHHUKAX
[Tapa mapannenbHbIX IIIOCKOCTEN https://urok.1sept.ru/articles/614270
Ha CKPEUIMBAIOIINXCA MPSMBIX,
73 | paccTosHHE MEXIy
CKPEITUBAIOIINMHUCS TTPIMBIMH B
MPOCTHIX CUTYAIUAX
Paccrostnue oT ToukH 10 http://geometry2006.narod.ru/Lessons/10-
74 | MIOCKOCTH, PACCTOSIHUE OT MPSIMOU 11/20d.pptx
JI0 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 yroJi, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX yIIoB. Teopema

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

76
[Mudaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa
DNIeMeHTHI ChepHUIECKOI https://ru.anyquestion.info/a/sfericheskaya-
77  TEOMETpHUH: TeO/Ie3HUECKUe JTHHAN geometriya-v-10-klasse-izuchaem-osnovnye-
Ha 3eMe ponyatiya-i-primenyaem-ih-v-zadachah
78 KonTponbnas padota "Yrisl u
paccrossHus"
79 CucremaTtu3zanus 3HaHUN
"MHOrorpaHHMK U €ro 3J1eMEHTHI"
TMupamua. Bust upamu, http://geometry2006.narod.ru/Lessons/10-
80 11/24.pptx
[IpaBunbHas nupamua
81 [Ipu3ma. IIpsamas u HakIOHHAS https://resh.edu.ru/subject/lesson/5443/conspect/2
npusMel. [lpaBuibHas npusMa 1269/
[Ipsimoit maparienenumnen, https://shkolkovo.net/theory/96
82  mpsAMOYTONEHBIN HapaIeNeHIIe],
KyO
83 Brinykibie MHOTOTpaHHUKH. https://studopedia.ru/3_206028_vipuklie-
Teopema Diinepa mnogogranniki-teorema-eylera.html
http://geometry2006.narod.ru/Lessons/10-
Brimmykiibie MHOTOTpaHHHKH. 11/27a.pptx
84 | Teopema Diinepa. [IpaBuibHbIC U
P pa. 1p http://geometry2006.narod.ru/Lessons/10-
MOJTYITPaBUIILHBIE MHOTOTPAHHUKHT 11/28 pptx
KoHnTtponbHas pabota
85 " n
MHororpaHHuku
86 | IlonsTHe BekTOpa Ha MJIOCKOCTU 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  Pa3HOCTb 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

Paznosxxenue BekTopa 1o 6asucy 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 . A .
enie-ugla-mezhdu-vektorami-primery-i-reshen/
https://school.kco27.ru/wp-

94 | IIpocreiiime 3a1a4u ¢ BEKTOPaAMH content/uploads/10_BeKTopbl-B-NPOCTPaHCTBE.-
MeToa-koopanHaT-B-npocTpaHcTee. pdf
https://school.kco27.ru/wp-

95 | IIpocreiinme 3a1a49u ¢ BEKTOPAMH content/uploads/10_BekTopbl-B-npocTpaHcTBe.-
MeToa-koopanHaT-B-npocTpaHcTee. pdf
https://school.kco27.ru/wp-

96 | IIpocreiimme 3a1a4u ¢ BEKTOPaAMH content/uploads/10_BekTopbl-B-npocTpaHcTBe.-
MeToAa-koopanHaT-B-npocTpaHcTee. pdf

97  IIpocreiimme 3a1a4u ¢ BEKTOPAMH 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 cCUCTEMAaTU3ALIIS

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

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

98 . 1
3HAHUU elnoe
99 O00011IeHNE U CHCTEMATHU3ALINS 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 CUCTEMAaTH3 AL 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

KoaunuecTBO 4acoB

Ne Tema ypoka K I Hata JeKTpo e uudposnbie odpa3oBare e pecypc
M HTD. aKT. JIEKTPOHHBbIE LA BbI BaTeJIbHBI bl
n/n yp Bcero ouTp P H3yYeHUS P P P pecyp
padorbsl  Pab.
[ToBTOpenue Tembl "KoopauHaTsl https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-
1 BEKTOpA Ha IIOCKOCTH H B 1 sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-
npoctpancTae” ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
TTosTopere TeMmb! "CranspHoe https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-
2 " 1 sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-
TIPOU3BCIICHUC BEKTOPOB mezhdu-vektorami-skaliarnoe-proizvedenie-9283
TToBTOpeHHe TeMbl "BhIMHCIEHNE YA https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-
3 MEKILY BEKTOPAMI B IIDOCThAHCTER" 1 sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-
Ay p pocTp mezhdu-vektorami-skaliarnoe-proizvedenie-9283
IloBTOpeHune Temnl "YpaBHEHHE IPSIMOI,
4 p . p " p 1 https://studfile.net/preview/6162211/page:3/
MPOXOJIAILIEH Yepe3 ABE TOUKU
5 YpaBHEHHE INIOCKOCTH, HOpMaJlb, 1 https://zaochnik-com.com/spravochnik/matematika/prjamaja-
YpaBHEHHE INIOCKOCTH B OTPE3Kax ploskost/uravnenie-ploskosti-v-otrezkah/
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1 https://zaochnik-com.com/spravochnik/matematika/prjamaja-
YpaBHEHHE IUIOCKOCTH B OTPE3KAX ploskost/uravnenie-ploskosti-v-otrezkah/
https://zaochnik-
7  BekTopHOE IPOU3BE/ICHHE 1 ps:// ‘ _ . .
com.com/spravochnik/matematika/vektory/vectornoe_proizvedenie/
JInHelWHBIe HEpAaBEeHCTBA, JIMHEHHOE
8 p 1 https://studfile.net/preview/4441069/page:29/
MIPOTPAMMHUPOBAHHUE
JInHeliHbIe HEpaBEHCTBA, JUHEHMHOE
9 p 1 https://studfile.net/preview/4441069/page:29/
MIPOTPAMMHUPOBAHUE
AHanuTHYeCKHe METObI pacuéra yria
10 AbLD yr 1 https://studfile.net/preview/8828652/page:10/
MEXK1y IPSMBIMH B MHOIOTPaHHUKaX
AnHanuTuyecKkre MeTObl pacuéra yria
11 AbLP yr 1 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 pacCTOSHUSL OT TOYKH J10

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

12
IUIOCKOCTH B KOOpJIUHATAX ploskost/rasstojanie-ot-tochki-do-ploskosti/
HaxoxaeHue paccTOsIHUM OT TOYKH J10
13 p A https://studfile.net/preview/5997341/
TUTOCKOCTH B KyOe
HaxosxaeHne paccTOSHUN OT TOYKHU J10
14 A p N A https://studfile.net/preview/5997341/
MJIOCKOCTH B TTPABWJILHOW MUpaMuUIe
15 KonTtponpHast pabora "AHanutudeckas
reomerpus”
CedeHuss MHOTOTPAaHHUKOB:
16 p https://resh.edu.ru/subject/lesson/4912/conspect/23572/
CTaHIapTHbIE MHOTOTPAHHUKH
17 CedeHuss MHOTOIPaHHUKOB: METO/T https://infourok.ru/prezentaciya-po-geometrii-na-temu-metod-
CJIEZIOB sledov-3550851.html
CeueHust MHOTOTPAaHHUKOB:
18  craHmapTHBIEC IIOCKOCTH, TIEPECCUCHHUS https://urok.1sept.ru/articles/212754
MPSMBIX U IIOCKOCTEN
19 [TapamienbHbIE IPSIMBIE U IITTIOCKOCTH: https://resh.edu.ru/subject/lesson/6065/
napasulebHbIE CEYEHUS
20 [TapannensHble NPAMBIE U TUIOCKOCTH: https://foxford.ru/wiki/matematika/vzaimnoe-raspolozhenie-
Pacy€T OTHOLIEHUN ploskosti-i-pryamoy
[TapannenpHble TPAMBIE 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: CTaHJAPTHBIE ITaPhI prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-
22 ) . y
MEePIECHINKYJISIPHBIX IIOCKOCTEN 1 priamoi-i-ploskosti-12048
NPSIMBIX, CHMMETPUU MHOTOI'PAHHUKOB
[leprieHAMKYASIpHBIE TPSIMBIE 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: BEIYMCJICHUS JIJIMH B
MHOTOI'PAaHHHUKAX
TosToperue: niomau https://interneturok.ru/lesson/geometry/8-
25 MHOFOWOVHBHHKOB’ (bopmysst 112 klass/ploschad/povtorenie-temy-ploschad
TJIOMIAIEH, COOOpaKEHUS 11O 100U
26 Ezszzsfgf;{;gs;l ?;;Mynm inIt: https://interneturok.ru/lesson/geometry/8-
N klass/ploschad/povtorenie-temy-ploschad
TJI0MIAEH, COOOpaKEHUS IO 100U
27 fa[f(l):ssre:::ﬁ;gg? ?;IOI/;MYJILI IRIE: https://interneturok.ru/I?sson/geometry/s-
N klass/ploschad/povtorenie-temy-ploschad
TIoniael, cooopakeHus Mo00us
[Tmomanu ce4eHU MHOTOIPaHHUKOB: https://resh.edu.ru/subject/lesson/6018/
28 | miomuaau MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUs MO 100Ust
[Tmomanu ce4eHU MHOTOIPaHHUKOB: https://resh.edu.ru/subject/lesson/5443/
29 | muIomaau MOBEPXHOCTEH, pa3pe3anHus Ha
4acTH, COOOpaxKeHusl Mogo0us
KonTponbnas pabora "[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
CrepeomeTpuyuecKkue 3aa4u, 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
CrepeomeTpHuyuecKue 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 | ompenenénHoro 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  OrHoureHne 00BEMOB MUPAMHUJT C OOIIHM https://foxford.ru/wiki/matematika/volume-piramida
YIII0M
®opmyna 00bEMa MUPaMUIbIL.

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

42 CrepeomeTpuyuecKkue 3aa4u, CBI3aHHbIE https://infourok.ru/opornie-konspekti-po-geometrii-obem-
¢ 00bEMaMM HaKJIOHHOW TTPU3MBI naklonnoy-prizmi-klass-3029333.html

43 CrepeomeTpuyuecKkue 3aa4u, CBI3aHHbIE https://infourok.ru/praktikumzadachi-s-resheniyami-po-teme-
¢ 00bEMaMH TUPaMUIBI piramida-2839258.html

44 | Tlpuxnagaeie 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 ¢ 00BEMOM HAKIOHHON
HIPU3MBI

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

[Mpuknanueie 3apaun mo Teme "OOBbEMBI

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
MMOBEPXHOCTHU

49 Hunuuap. [psamoii KpyroBod HUIMHAP. https://wika.tutoronIine.ru/g.eometri.ya!/class/l‘1‘/osnovnye—svedeniya—
[Tnomaab TOBEPXHOCTH UIMHAPA 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 OCHOBAHUS ploskostiami-urok-po-geomet.html

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

53 [Tmomranke 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 TOBEPXHOCTHU KOHYCa b/ploschad-bokovoy-i-polnoy-poverhnosti-konusa
CrepeomeTpruecKue 3a1a4u Ha

55 JI0Ka3aTeJIbCTBO U BRIUMCIICHHE, https://multiurok.ru/files/mietodichieskaia-razrabotka-
MIOCTPOEHUEM CEUEHUM LMIIMH]IPA, praktichieskogho-za-23.html
KOHYcCa

56 CrepeomeTpHruecKkue 3a1auu 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 CEYEHUN 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 n300paskeHue mapa
Ilepeceuenue chepsl U mapa c
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. Buj 1 n3o0paxeHue mapa
VYpasuenue cdepsnl. [Lnomanas chepsl u
62 p . bep A, chep https://vseoworde.ru/vychisleniya/sfericheskij-segment
e€ gacreit
https://intellect.icu/simmetriya-shara-i-simmetriya-sfery-
63  Cummerpus chepbl 1 mapa _ )
simmetrichnost-3502
CrepeomeTpuyuecKue 3aa4u Ha
64 JIOKa3aTeIILCTBO 1 BEIYHCIICHHE, https://multiurok.ru/files/prakticheskaia-rabota-65-reshenie-zadach-
CBSI3aHHBIE CO CEPOH U 1IapoM, po-teme-s.html
MOCTPOEHUEM MX CEYCHHUH TIJIOCKOCTHIO
CrepeomeTpruecKue 3a1a4u Ha
65 JIOKa3aTeIILCTBO 1 BEIYHCIICHHE, https://multiurok.ru/files/prakticheskaia-rabota-65-reshenie-zadach-
CBSI3aHHBIE CO CEPO U 1IapoM, po-teme-s.html
MOCTPOEHUEM MX CEYCHHUH TIJIOCKOCTHIO
66 [IpuxknagHele 3a1a4n, CBI3aHHBIE CO https://infourok.ru/praktikumzadachi-s-resheniyami-po-teme-sfera-
cdepoii u mapom shar-2832306.html
67  ITloBTOpeHHue: 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

KonTtponpsnas padora "Tena u
MOBEPXHOCTHU BpaleHus"

O0Beém muuHapa. Teopema 06 00bEME
PSMOTO IUIMHAPA

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

73

Brruncienne 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 3a/1a4u,
CBSI3aHHBIE C BHIYMCIIEHUEM 00BEMOB
1Iapa, IapoBOro CerMeHTa 1 MapoBOro
CeKTOopa

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 IUIOINAIMHU TIOBEPXHOCTEH H
00BEMaMU ITOTOOHBIX TEN

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

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

79  CrepeoMeTpUYECKUE 3a/1auH, CBSI3aHHBIC
.. 5234553.html
C BBIYUCJICHHEM 00BEMOB TEI U
IJI01aIe TOBEPXHOCTEN
80 Kontponbnas padota "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-
JIBM>KEHUs MPOCTPAaHCTBA. : . .
sistema-koordinat-v-prostranstve-metod-koordinat-
81 | Orobpaxenus. [IBI>KEHUS U PABEHCTBO . o . "
06 . . 10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-
UTyp. 1€ CBOMCTBA ABMXKCHUI
Puryp. OOuwme cBoiicTsa ABME 12444/re-173fee54-d497-47c1-82e1-e1a0a0d883e2
Bugsl aBmkeHuil: napaijienbHbIi
ARLA p https://interneturok.ru/lesson/geometry/11-klass/bmetod-
MepEHOC, IIEHTpaJibHasi CHMMETPHUS, ) , L .
82 P HEHTP P koordinat-v-prostranstveb/dvizhenie-i-podobie-v-prostranstve-
3epKabHas 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 padora "BekTops! B
npocTtpaHcTee"
Ob6o6maromee nopropenue 11 nonsTuit
1 METOJI0B Kypca reomerpun 10-11
86 HOB XYP p https://ege.sdamgia.ru/

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

87

88

89

90

91

92

O6o06matomee moropenue 11 monsTHI
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BekTopsl B IpocTpaHcTBe"

O6o06matomee moropenue 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aIls 3HAHUM:
"BexTopsl B pocTpaHcTBe"

O6o06matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMATH3aI1s 3HAHUN:
"O6beM MHOTrOrpaHHuKa"

Ob6o6maroiee noropenue 11 nonsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsI 3HAHUI:
"O6bemM MHOTOrpaHHuka"

Ob6o6maromee noropenue 11 nonstuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUI:
"Tlnomaay moBepXHOCTU U 0OBEMBI
KpPYTJIBIX TeN"

Ob6o6maromiee nopropenue 11 nonsTuit
U METOJIOB Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alHsI 3HAHUI:
"Tlnomaay moBepXHOCTU U 0OBEMBI
KpyIJibIX Ten"

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

93

Hrorosast KoHTpoOJIbHAS paboTa

94

HroroBast koHTpoIbHAs paboTa
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95

[ToBTOpeHue, 0600IIEeHNE 1
CHCTeMaTH3allUsl 3HAHUH

https://ege.sdamgia.

ru/

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poiib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

https://ege.sdamgia.

ru/

97

98

99

100

101

102

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ pojlb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Uctopus 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 TEXHOJIOTHI

Hcropus pa3BuTHs CTEpEOMETPUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

Hcropus pa3BuTHSA CTEPEOMETPUU KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3sBUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

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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