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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYMBaeT BO3MOKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonpky  JOorMYeckoe  MbIIUICHHE,  (QopMUpyeMOe  TpH  U3YYCHUU
OOy4YarOIIMMUCS TTOHSITHUIHBIX OCHOB T'€OMETPHUHU, NIPHU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PEIICHUH T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTh W ONpPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
buznyeckux 3aaay.

[ens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOiaEéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs Ipu
M3YYEHUH T€OMETPUM, KAK COCTABJISAIONICH mpeaMeTHON obnactu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

paclIMpeHne NpeICTaBICHUs O T€OMETPUU KaK YaCTH MUPOBOM KYJBTYphl U
(bopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEMIIIMX MATEMATUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aThb
pa3HbIE SBICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasfaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHHEe  yMEHHUS ~ BJIQJ€Th  OCHOBHBIMH  TOHSATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIIeHUS 3a/1a4;

dbopMHpoBaHE YMEHHS PACIIO3HABATh HA YEPTEkKaxX, MOJACISIX U B pealbHOM
MHUpPE MHOTOTPAaHHUWKM M Tela BpalleHUs, KOHCTPYUPOBaTh T€OMETPUUECKHUE
MOJENH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMHupoBaHUE yMEHUS BIAJETh METOJIAMU JOKA3aTEIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JIOKA3ATEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 33]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpPeCca K U3YYEHUIO TEOMETPUH;

¢dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMsIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OINEPUPOBATH
MOHSTUSMWY», PEIIEBAHTHBHIMH T€OMETPUM Ha YriayOJIEHHOM YpOBHE OOydYeHHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJEpKaTEIbHBIM JUHUSIM Y4eOHOrO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHol padoueit
MPOrpaMMbl, pacHpelleEHHBIM IO ToJaM OOYYeHHS, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUaroIIuecs
oOpamaguch HEOJHOKpPAaTHO. JTO TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TTOHATUSIMH M HABBIKAMU TTOCJICIOBATEIHLHO M MIOCTYNATENBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YYaIOUUXCs, PACIIUPSS U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ycnmoBus i auddepeHuranuu  O0ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMm, OOeCneyuTh yrayOneHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuiel mpodeccun, obOecrneurBas MPEEMCTBEHHOCTbh MEXKIY
o01muM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKEeHUE TMpsAMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
NapajuleNIbHble M CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamiebHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B mapajyiesibHON MPOEKUUU. YTIbI C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayeapHOCTh IUIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MAPAJUICIAbHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUIOCKOCTH,  HOpoeKuus  ¢GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJIAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHbI U MHOTOIPAHHBIE YTJIbL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleenune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas W yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJHOM IMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABWIBHON MUPAMHUIBL,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX IPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTvsi: IMIMHApPUYECKAss TOBEPXHOCTh, KOHHYECKas TOBEPXHOCTH,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosnoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munmHApa U KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO TMapaienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U KoHyca. OOBEM I1apa U 1mMapoBOro
CerMEHTa.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHWKOB. [Ipu3Mma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHapa. llepecedenne cdepsl W mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS LIUIINHIPA
(mapaymienbHO M TNEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS, METOJ IEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. IIpsimoyronbHas
cucTeMa KoopauHaT B npocTpaHcTBe. KoopanHaTel BekTopa. Pasnoxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUU TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBM)XEHUN: TapauiebHBIA TEPEHOC,
LEHTpaJIbHAsl CUMMETPHUS, 3€pPKAIbHAA CHUMMETPHS, MOBOPOT BOKPYT MPSAMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kpanckoe BOCIMTAHHE:

c(pOpMUPOBAHHOCTH IPAKIAHCKOM MO3ULUHU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOuiecTBa (BbIOOpPBI, ONPOCHI M JPYroe), yMEHHE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
IIPOIIIOMY M HACTOSLIEMY POCCUMCKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOILECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HAyKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapoaa, cpOopMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOI'O IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHHWE K MHPY, BKJIIOYAss JCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUI, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3710pOBOro U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIUTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peaau30BbIBATH COOCTBEHHBIE >KU3HEHHbBIC IIJIaHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeoBEUECKOM IesATEeNbHOCTH, 3TarnoB eé
pa3BUTUA M 3HAYMMOCTH [IJI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM Kak CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUEHN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

ITPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelleHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBath ~ BOMPOCH,,  (UKCHpYIOIIME  MOPOTHBOpEYHe,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBJICHMS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BBIABUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUIUTHI MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POpMYIHpPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeNsiMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, J1aBaTh IMOACHEHUS MO XOAYy PEUICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUA C CYXKIACHUAMHU APYIHX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opmar BBICTYIUIEHUS C YYETOM 3ajad
NpE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEHICHUI ¢ Y4ETOM HOBOW MH(OpMaIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yjbTaTa pelIeHUs
MaTeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLIEHUBATh COOTBETCTBUE PE3yIbTaTa LIETH U YCIOBUSAM, OOBICHSATH TPUUUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelIeHHH Y4YeOHbIX 3aJad, NPUHUMATh IeJb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenessTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC M pe3yiapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (popMax paboThl (00CykAeHUS, OOMEH MHEHHUH,
«MO3TOBbIE IUTYPMBl» W HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHUPOBaTb CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATHUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
nupamuia), FT€OMETPUYECKUX TEJ ¢ TPUMEHEHUuEM QopMyI;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CHMMETPUU
duryps;

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

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaxXO0XJICHUE TE€OMETPUUYECKUX BEIUYUH, MPUMEHSSI HU3BECTHBIE METOMbI
MIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJEKaTh, MPEOOPA3OBBHIBATH M HWHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpPaBHUBATh W
aHaJTM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSTh U3YYCHHBIC MOHSATUS B
npolecce IOMCKAa PEelIeHUs MaTeMaTH4eckdu  chopMyIrpoBaHHOU
mpoOIeMbl, MOJAEIUPOBATh peajbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEOpeM, ammapara ajreOpbl, pelarb MpakTUYECKUEe 3aJauH,
CBSI3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMYHH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHUYECKOH U CEepUyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATh B3aUMHOE PACIIOJIOKeHUE c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSMHU, CBS3aHHBIMH C KOMOWHAIMSMHU TeEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxaTb H3ydaeMble (UIYpbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
pelarb reOMETPUYECKHE 3a/1a4l Ha BBIYMCIIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB U TeN BpallCHUS MpH
MapajyIeIbHOM  TEPEHOCE, UEHTPAJIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAIlCHMS: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSALIME YEPE3 BEPILINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/1a4, TPEANOJIArarlliuX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSTh  IOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CpPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHYecKu  CcPOpMyIMpOBaHHOW  MpPOOJIEMBI,  MOJIEIHUPOBATH
peanbHble CUTyallUH Ha SI3bIKE T'€OMETPHH, HCCIIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX MOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEINYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

Kontpoabubie IIpakTnueckue

DJlIeKTpOoHHbIe (LM (ppoBbIE)

n/n NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
1 BBenenue B crepeoMeTpuio 23 1 https://resh.edu.ru/subject/17/10/
B3anMHOe pacnonokeHue npsmsIx B .
2 6 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
[TapanienbHOCTh MPSMBIX U IIIOCKOCTEN B
3 P p 8 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
[lepnieHIUKYISIPHOCTD MPSMBIX U
4 pricH uy p p 25 https://resh.edu.ru/subject/17/10/
IJIOCKOCTEH B MPOCTPAHCTBE
5 VYTIIIBl M pacCcTOSHUSA 16 1 https://resh.edu.ru/subject/17/10/
MHororpaHHuku 7 1 https://resh.edu.ru/subject/17/10/
7 Bexkrtops! B mpocTpaHcTBE 12 https://resh.edu.ru/subject/17/10/
IToBTOpenue, 0600IIIEHNE U
8 p B . 5 2 https://resh.edu.ru/subject/17/10/
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne /i Konrtpoabnbie Ilpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
1 AHaIMTHYECKasi TEOMETPUS 15 1 https://resh.edu.ru/subject/17/11/
IToBTOopenue, 0600
2 proper meHIfe 1 15 1 https://resh.edu.ru/subject/17/11/
CUCTEMaTHU3aIUsl 3HAHHUM
3 O6bEM MHOTOTpaHHHKA 17 1 https://resh.edu.ru/subject/17/11/
4 Tena BpameHus 24 1 https://resh.edu.ru/subject/17/11/
[Tnomany moBepXHOCTH U 0OBEMBI
5 ta P 9 1 https://resh.edu.ru/subject/17/11/
KPYTJbIX TEJ
6 JBrxeHus 5 1 https://resh.edu.ru/subject/17/11/
IToBTOpenue, 0000ImIEHE
7 Bropenn B HI:I " 17 2 https://resh.edu.ru/subject/17/11/
CUCTEMaTHU3aIUs 3HAHHUMA
OBUIEE KOJIMYECTBO YACOB I10 102 g 0

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHbIE TIpaBUIIa
1300pakeHMs Ha pUCYHKE
IUIOCKOCTH, MapajuleIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

[TonsaTus crepeomeTpun:
TOUKa, MpsiMasi, IIIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE
npaBujIa H300pakeHus Ha
PUCYHKE IJIOCKOCTH,
napajuIeNIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

DJleKTPOHHbBIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypchbl

https://resh.edu.ru/subject/lesson/4756/start/203542/

ITonsaTHA: nepecekaromuecs
IIJIOCKOCTH, TEPECEKAIONIUECS
psiMas U MJIOCKOCTh;
MOJIyIIPOCTPAHCTBO

ITonsaTHA: nepecekaromuecs
IIJIOCKOCTH, TIEPECEKAIONINECS
psiMas U MJIOCKOCTh;
MIOJIYIIPOCTPAHCTBO
MHoOrorpaHHukKH,
n300pakeHue MPOCTEUIINX




MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINUX O0HEKTOB

MHororpaHHukH,
M300pakeHre MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX 00BHEKTOB

AKCHOMBI CTEPEOMETPUHU U
IIePBbIE CIEICTBHS U3 HUX

10

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U
HIepBBIC CICICTBUS U3 HUX.
CriocoObl 3a1aHus TPSIMBIX U
IJIOCKOCTEN B MTPOCTPAHCTBE.
O0603HaUeHUS MPSMBIX U
IIJIOCKOCTEN

N3ob6paxenne cedeHuit
MUpaMH/JIbl, KyO0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 ux
pé6pa. Uzobpaxkenue
nepeceyeHus MoJyYeHHBIX
mIockocTeil. PackpamuBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

11

N3obpakenune ceueHnit
MUpaMH/JIbl, Ky0a U IPU3MBIL,
KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0pakenue
MIEPECCUCHUS MOTYUCHHBIX




12

IJI0cKocTeil. PackpammBanue
MMOCTPOEHHBIX CEUCHUM
pa3HBIMU LIBETAMHU

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa U MIPU3MBI,
KOTOPBIE MPOXOIST Yepe3 X
pebpa. N3o0pakenue
nepeceueHus MOoIyuYeHHBIX
IJI0CcKOCTeN. PackpammBanue
IMOCTPOEHHBIX CEUCHUI
pa3HBIMU IIBETaMHU

13

14

N3o0paxenue cedcHMiA
MUpPaMU/IbI, KyOa U IPU3MBI,
KOTOpBIE MTPOXOJAT Yepe3 UX
pEbpa. N3o0pakenue
[IepeceYeHUs MOTYyYEHHBIX
mIockocTeil. PackpammBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

Meton ciienoB Ui
IOCTPOEHUS CEUEHU N

15

Meton cienoB Ui
MOCTPOEHUS CEUCHUH.
CBolicTBa nepecevyeHnit
MPSAMBIX U IJIOCKOCTEMN

16

Meron cnenos ais
MOCTPOEHUS CEUCHUH.
CaoiicTBa nepeceyeHuit
MPSMBIX U IJIOCKOCTEN




17

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEkKEH U 3aIUCh
I1arOB MOCTPOCHUS

18

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIHCh
II1arOB MTOCTPOCHUS

19

[TocTpoeHwue ceuenuii B
nupamuze, Kyoe no Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIHCh
I1arOB MOCTPOCHUS

20

[TocTpoenue ceueHuii B
nupamuze, Kyoe no Tpém
TouykaM Ha pébpax. Co3manue
BBIHOCHBIX YepPTEKEH U 3aITHCh
1aroB TIOCTPOSHUS

21

22

[ToBTOpEHME MIIAHUMETPUU:
Teopema o
MIPOIOPLIUOHANIBHEIX OTPE3KaxX.
[TogoOue TpeyroJbHUKOB

IToBTOpEHME IUIAHUMETPUH:
Teopema Menenas. Pacuetsl B
CEYECHMSIX HAa BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJJAHUMETPUU U CTEPEOMETPUH




23

24

25

KontposnsHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

B3aumnoe pacnonoxenue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaroniyecs npsiMele.
[Ipu3Haku CKpenuBarOmuXCcs
npsaMsbIx. [TapamiensHbie
IIPsIMBIE B IPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH IPSIMOU
MapajyieIbHON JaHHOU
IIPSIMOM, IPOXOIAILEH Yepe3
TOYKY IIPOCTPAHCTBA U HE
JIeXKallew Ha TaHHOU IIPSMOiA.
Jlemma o nepeceueHun
MapaJUIEIIbHBIX IPSAMBIX
IJIOCKOCTBIO

https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6133/start/272668/

https://resh.edu.ru/subject/lesson/6065/start/125651/

26

[TapamrensHOCTB Tpex
npsMbIX. Teopema o TpEx
MapaJUIEIbHBIX IPSIMBbIX.
TeopeMa 0 CKpeIMBarOIUXCs
MIPSIMBIX

https://resh.edu.ru/subject/lesson/6065/start/125651/

27

[TapannensHoe
npoektupoBanue. OCHOBHBIE
CBOMCTBa MapajieIbHOTO
MIPOEKTUPOBAHUS.
N3o6paxkenune pazHbIx puryp
B MMapajieIbHON MTPOEKIINU

https://resh.edu.ru/subject/lesson/6065/start/125651/




28

29

30

LenTpanbHas npoekus. Yrou
C COHAIpPaBJICHHBIMU
CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

3agaun Ha JOKa3aTeabCTBO U
HCCIIeIOBaHKE, CBSI3aHHbIE C
Pacroj0KEHUEM NPSMBIX B
IIPOCTPAHCTBE

[TonsTHS: MapaIeNnbHOCTh
IPSIMON U TUIOCKOCTH B
npocrpanctse. [Ipusnak
[IapaJUIEIbHOCTH NPSIMOU U
miockoctu. CBoiicTBa
[IapaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

31

I'eomerpuueckue 3agauu Ha
BBIYMCIICHUEC U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U
IIJIOCKOCTEM B IPOCTPAHCTBE

32

[TocTtpoenue ceuenus,
MIPOXOAAIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YEpTEXKE U
MapaJJIEIBLHOIO IPYTOn
npsMoi. Pacdy€r oTHOImEHMI

33

[MapannensHas TpOEKIIHs,
HpI/IMeHeHI/Ie JJISL HOCTpOCHI/IH
cedeHuit kyda u
napautenenumnena. CBoncTa




34

napajijiCJICrIcaa U Mpru3mMbI

[TapannenpHbIE IIIIOCKOCTH.
[Ipu3Haky napaieIbHOCTH
JIBYX TIJIOCKOCTEH

https://resh.edu.ru/subject/lesson/6129/start/131672/

35

Teopema 0 napajuIeIbHOCTH U
€MHCTBEHHOCTH TIOCKOCTH,
MPOXOIAILIEH Yepe3 TOUKY, HE
MIPUHAUICKALLYIO TAHHOU
IIJIOCKOCTH U CIIEICTBUS U3 HEE

36

37

38

39

CaolicTBa napauienbHbIX
IIJIOCKOCTEM: O
MapajuieTbHOCTH TPSIMBIX
nepeceyeHus npu
MepeceyeHn  IByX
NapajuieNbHBIX TUIOCKOCTEN
TpeTbei

CaoiicTBa napamienbHbIX
IUIOCKOCTEHN: 00 0Tpe3Kax
NapajuIeIbHBIX IPSIMBIX,
3aKJIIOYEHHBIX MEXKIY
NapajuIeIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUEHUN
MIPSIMOM C IBYMs
MapajuIeIbHBIMU TUIOCKOCTSAMHU
IToBTOpEeHue: Teopema
[Tudaropa Ha mIockocT!
IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO
TpEYroJIbHUKA




40

41

42

CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napaiesienumnea

Brruncnenue 1uH OTPE3KOB B
KyOe U MpsIMOYTOJIbHOM
napajuieNienumnesie

[lepneHIUKyYIAPHOCTD NPAMOUN
u wiockoctu. [Ipusnak
IIEPIEHIUKYJIAPHOCTU IPSIMOM
U IUIOCKOCTH

https://resh.edu.ru/subject/lesson/5444/start/221486/

https://resh.edu.ru/subject/lesson/5444/start/221486/

https://resh.edu.ru/subject/lesson/4724/start/20411/

43

[lepneHMKyIAPHOCTD NPAMON
n mockoctu. [Ipn3nak
NIEPIEHIUKYJIIPHOCTU IPSIMON
U IUIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/start/20411/

44

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMO,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYIISPHON K
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/start/20566/

45

Ilnockoctu n
MepHEHUKYISIPHBIE UM
MPsIMbIE B MHOTOI'PAaHHHUKAX

https://resh.edu.ru/subject/lesson/5443/start/21270/

46

Ilnockoctu n
MEPIEHINKYIAPHBIE UM
prIMLIe B MHOFOFpaHHI/IKaX

47

[lepneHuKysip U HAKJIOHHAS.
[Toctpoenue nepneHauKyIspa
M3 TOYKHU HA IPSAMYIO

https://resh.edu.ru/subject/lesson/6127/start/221519/




48

49

50

[lepnienuKynsgp U HAKIOHHAS.
[TocTpoenue nepnenauKysapa
Y3 TOYKU Ha MPSMYIO

Teopema o Tpéx
MepHeHIuKyIapax (mpsmas u
oOpaTHas)

Teopema o Tpéx
NepHeHIuKyapax (mpsmas u
oOpaTHas)

https://resh.edu.ru/subject/lesson/6127/start/221519/

51

52

53

54

Yron mexny
CKPEIIUBAIOIIUMHUCS TPSIMBIMU

[Touck neprneHAuKyIIpHBIX
MPSIMBIX C IOMOIIBIO
MEPIEHIUKYISIPHBIX
IIJIOCKOCTEN
OproronansHoe
IIPOEKTUPOBAHKE

[Toctpoenue ceuennii kyoa,
IIPU3MBI, TPaBUIILHON
MUPaMHJIBI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

55

[Toctpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIBHOU
MUPaMHJIbI C TIOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
[InockocTn cummeTpuil B




57

MHOI'OI'paHHHUKax

IIpusnax
NEPIECHIUKYJIAPHOCTU IPSIMON
U IUIOCKOCTH KaK CJIECTBUE
CUMMETpUU

58

HpaBI/IJIBHBIe MHOTI'OrpaHHUKH.
Pacuér paccrosinuii OT TOUKH
710 TJIOCKOCTH

https://resh.edu.ru/subject/lesson/6018/start/221550/

59

60

61

62

63

64

HpaBI/IJIBHBIG MHOTI'OI'paHHUKH.
Pacuér paccTosinuii OT TOUKH
710 IIJIOCKOCTH

CriocoObl OMyCTUTh
NEPIEHANKYIISAPEI:
CUMMCETpPUA, CABUT TOYKHU I10
MapajuIeIbHON IPSIMOU

CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE
paccTosHu

KonTtponbHas pabora
"B3aumHoOe pacnonoxenue
MPSIMBIX U IIJIOCKOCTEN B
nmpocTpaHcrae”

[ToBTOpEeHue: yrom Mexay
MPSIMBIMU Ha INIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB

[ToBTOpEeHmeE: yrom Mexay

https://resh.edu.ru/subject/lesson/6018/start/221550/




65

CKPELIMBAIOILUMHUCS MPSIMBIMU
B IIPOCTPAHCTBE
I'eomerpuueckue MeTo bl

BBIYUCIICHUSA yIJia MEXIY
IpAMBIMHA B MHOT'OTPpaHHUKAX

66

JIByrpansbiil yroa. CBOMCTBO
JIMHENHBIX YTJIOB IBYTPAHHOTO

yria

https://resh.edu.ru/subject/lesson/6063/start/21120/

67

[lepnenukynsapHsie
miockoctu. CBolicTBa
B3aUMHO TEPIICHIUKYIISPHBIX
IUIOCKOCTEH

https://resh.edu.ru/subject/lesson/4748/start/20810/

68

[Ipu3nak
MEPIEeHIUKYJIIPHOCTU
IJIOCKOCTEM; Teopema o
IIPSIMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEN
NIEPIEHIUKYJIAPHBIX TPEThEN
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4748/start/20810/

69

[IpssMOyTONBHBIN
napajuieJienumnen; Kyo;
W3MEPEHMs], CBOICTBA
MPSIMOYTOJIBHOTO
napajienenumneaa

70

Teopema o nuaroHaiu
MPSIMOYTOJIBHOTO
napajiejenumnena u
CIIeJICTBUE U3 HeE

71

CrepeomeTpuueckue u




72

73

IIPUKIAAHBIC 3a/1a4U,
CBsA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U
IIJIOCKOCTH

[ToBTOpEHMeE:
CKpPEILMBAIOIIKECS IPSIMbIE,
napajulesbHbIE IIJIOCKOCTH B
CTaHAApPTHBIX
MHOTI'OrpaHHUKax

[Tapa nmapanienpbHBIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIINXCS MPSMBIX,
pacCTosTHUE MEXIY
CKPEIIUBAIOIIUMHUCS MPSIMBIMU
B IPOCTBIX CUTYaILIUSIX

74

75

76

PaccrosiHue OT TOUKH 110
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

Beruncnenue paccrosHun
MEXIY CKPEIIHUBAIOLUMUCS
MIPSMBIMU C TIOMOIIBIO
MEPIEHUKYISIPHON
IIJIOCKOCTH

Tpéxrpannsiii yrou,
HEpaBEHCTBA JUIA
TpexTpaHHbIX yriaoB. Teopema
[Tudaropa, Teopemsl
KOCHHYCOB ¥ CUHYCOB ISl
TPEXTPAaHHOIO yIJia




77

78

DneMeHTHI cheprIecKOM
T€OMETPHUHU: TE€0/IE3NUECKUE
JIMHUY Ha 3emiie
Kontposbnas padota "Yrib1 u
paccrosaHus"

79

Cucremaruzarnys 3HaHUH
"MHOrorpaHHuK 1 €ro
3J1eMEHTEI"

80

81

82

[Inpamupa. Buael nupamun.
[IpaBunbHas nupamuia
IIpusma. [Ipsimas u HaKJIOHHAA
npusMsl. [IpaBuibHas npusma
[IpssMo#t napayenenunes,
MPSMOYTOJIbHBIN
napajJiesnenunes, Kyo

https://resh.edu.ru/subject/lesson/5866/start/221576/

https://resh.edu.ru/subject/lesson/5443/start/21270/

https://resh.edu.ru/subject/lesson/5443/start/21270/

83

84

85

86

BelTykiible MHOTOTpaHHHKM.
Teopema Ditnepa

BplIykiible MHOTOIpaHHHKHU.
Teopema Oitnepa.
[IpaBunbHbIE U
ITOJTYIIPaBUJIbHBIE
MHOT'OTPaHHUKH

KonTtponsHas pabora
"MHororpasHuku"

Ilonstue BCKTOpA Ha
IIJIOCKOCTH U B ITPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4023/start/149352/

https://resh.edu.ru/subject/lesson/4758/start/21648/

87
88

CymMma BeKTOpOB

Pa3zHocTh BCKTOPOB




89 [IpaBuno napamnenenunena 1
90 YMHOK€EHHE BEKTOpa Ha YUCIIO0 1
Paznoxxenue BexkTopa o
91 0a3ucy Tpéx BEKTOPOB, HE 1
JIEXKAINX B OJHOH IIJIOCKOCTH
92 CkansipHoe pou3BeICHNE 1
93 Beruucnenue yria Mexay |
BEKTOPaMHU B MPOCTPAHCTBE
[Ipocreiimue 3ana4yu ¢ .
94 1 https://resh.edu.ru/subject/lesson/6404/start/132055/
BEKTOpaMHU
[Ipocreiimue 3ana4uu ¢ .
95 1 https://resh.edu.ru/subject/lesson/6404/start/132055/
BEKTOpaMHU
[Ipocreiimne 3amauu ¢ .
96 1 https://resh.edu.ru/subject/lesson/6404/start/132055/
BEKTOpaMHU
[Ipocreiimue 3ana4uu ¢ .
97 1 https://resh.edu.ru/subject/lesson/6404/start/132055/
BEKTOpaMHU
08 O0600111eHE U !
CHUCTEMATH3aIHs 3HaHUH
99 O06001IeHne 1 |
CHCTEMAaTH3aINsI 3HAaHUH
HUtorosas xoHTpoabHAS
100 P 1
paborta
HUtorosas xoHTpoabHAS
101 P 1
pabora
O0006111EHE
102 renne § 1
CHUCTEMATH3AINA SHAHUN
OBIIEE KOJIMYECTBO HACOB 102

[10 ITIPOT'PAMME




11 KJIACC

Ne
n/
n

Tema ypoka

[ToBTOpEHME TEMBI
"KoopauHatsl
BEKTOpa Ha
TUIOCKOCTH U B
npocTtpascTae”

[ToBTOpEHHE TEMBI
"CkansipHoe
MIPOU3BEICHUE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria

MECKAY BEKTOPAMU B

npocTpaHcTae”

KoaunuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTnyeckue
padoThI

Jara
H3Yy4YeHH S

DJleKTPOHHbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsl

https://resh.edu.ru/subject/lesson/4758/start/21648/

IToBTOpEHME TEMBI
"VpaBHeHHe
IPSAMOH,
MIPOXOAAIIEH uepes
JB€ TOUKH"

YpaBHeHue
MJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
MJIOCKOCTH B
OTpe3Kax

https://resh.edu.ru/subject/lesson/5724/start/21892/




VYpaBHenue
IUIOCKOCTH,
HOpPMaJlb,
ypaBHEHUE
MIJIOCKOCTH B
OTpe3Kax

https://resh.edu.ru/subject/lesson/5724/start/21892/

10

11

12

Bekropnoe
IIPOU3BEICHUE

JIuHeiiHbIe
HEpaBEHCTBA,
JIMHEHHOE
MporpaMMHUpPOBaHUE

JIuHeiiHbIe
HEpaBEHCTBA,
JIMHEHHOE
MIpOrpaMMHUPOBaHUE

AHanutuyeckue
METO/Ibl pacuéra
yriia Mexay
PSIMBIMU B
MHOTOIPAaHHHUKAX

AHanuTHyeckne
METO/Ibl pacuéra
yriia Mexay
IJIOCKOCTSIMU B
MHOTOIPAaHHHUKAX
®dopmyna
PacCTOSIHUS OT
TOYKH JI0 INIOCKOCTH

https://resh.edu.ru/subject/lesson/5723/start/149167/

https://resh.edu.ru/subject/lesson/6083/start/149229/

https://resh.edu.ru/subject/lesson/6083/start/149229/

https://resh.edu.ru/subject/lesson/6083/start/149229/




13

B KOOpAHWHATax

Haxoxnenne
pacCTOSAHUM OT
TOYKH J0 IJIOCKOCTH
B KyOe

https://resh.edu.ru/subject/lesson/6083/start/149229/

14

Haxoxnenne
paccTostHUM OT
TOYKH J0 IJIOCKOCTH
B MPaBUJILHOM
nupamue

https://resh.edu.ru/subject/lesson/6083/start/149229/

15

Kontponbnas

pabora

n
AHanuThuyeckas

reomerpus"

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHBIC
MHOTOTPaHHUKHU

17

Ceuenns
MHOTOTPaHHHUKOB:
METOJT CJIEOB

18

Ceuenuns
MHOFOFp AHHUKOB:
CTaHJapTHBIE
IIOCKOCTH,
MepeCeUCHHs
MPSIMBIX U
MJIOCKOCTEM

19

[TapamiensHbie




20

21

22

npsMBbIE U
IVIOCKOCTH:
napajuieJIbHbIe
CCUCHUA

[TapannenbHbie
psIMbIE U
IJIOCKOCTH: pacu€T
OTHOLIEHU

[TapannensHbie
psIMbIE U
MJIOCKOCTH: YTIJIbI
MEXKY
CKPEIIMBAOIIUMHUCS
MPSIMBIMU

[lepnenaukynspHbie
MpsIMbIC U
IUIOCKOCTH:
CTaHJAPTHBIE MaphI
HMEPIEHANKYIISIPHBIX
IJIOCKOCTEHN N
MPSIMBIX,
CHUMMETPHUU
MHOTOTPaHHUKOB

23

[lepnenaukynspHbie
IpsIMBIE U
IJIOCKOCTH: TEOpEMa
0 Tpex
NEPIEHANKYIIApax

24

[lepnenaukynspHble




25

IIPSIMBIC U
IIJIOCKOCTH:
BbIYUCJICHUA JJIUH B
MHOI'OIrpaHHHUKax

[ToBTOpEHME:
oI
MHOTOYTOJIbHUKOB,
bopmyIbI ISt
TIOIIAACH,
COOOpaKeHUS
nmonoous

26

[ToBTOpeHwue:
TUTOTIAH
MHOTOYTOJIbHUKOB,
bopmyIbI ISt
ILIOIIAJICH,
COO0pakeHUs
noao0us

27

28

IToBTOpEHwue:
ioau
MHOT'OYTI'OJIbHUKOB,
bopmyIbl IS
ILTOIIAICH,
COO0pakeHUs
mogoous

IInomanu ceueHuit
MHOT'OTPaHHUKOB:
u8) () 000105
ITOBEPXHOCTEM,




29

paspe3aHus Ha
4acTH,
COOOpaKeHU s
noooust

IImomaau ceuenunit
MHOTOTPAaHHUKOB:
TLTOIIA N
MTOBEPXHOCTEM,
pa3pe3aHusi Ha
YaCTH,
COOOpaKeHHS
nmonoous

30

Kontponbnas
pabora
"I[ToBTOpEHuUeE:
MHOT'OTPaHHUKH,
CEUeHUs
MHOTOTPaHHHUKOB"

31

O0BéM Tena. O0beEM
MPSIMOYTOJIBHOTO
napasuieNienumnena

https://resh.edu.ru/subject/lesson/4904/start/280336/

32

3agaun 00
yZIBOEHUU Ky0a, 0
KBaJparype Kyoa; o
TPHUCEKIIUH yTiia

33

Crepeomerpuueckue
3aJ1a4u, CBSI3aHHBIC
¢ 00bEMOM
IPSIMOYTOJIEHOTO




34

35

napauicicnuicaa

[Ipukiagueie
3a[]a4i, CBA3aHHbIE
C BBIYUCIICHUEM
00Béma
IIPSIMOYTOJIBHOTO
napajuiesaenunena

O0BEM npsiMOiA
TIPU3MBI

https://resh.edu.ru/subject/lesson/5629/start/23082/

36

Crepeomerpuueckue
3aJa4u, CBSI3aHHbIC
C BBIYHCIICHUEM
00BEMOB MPSMOK
TIPU3MBI

https://resh.edu.ru/subject/lesson/5629/start/23082/

37

IIpuxnanHeie
3a/1a4M, CBSI3aHHbIE
¢ 00bEMOM IpsIMON
IIPU3MBI

https://resh.edu.ru/subject/lesson/5629/start/23082/

38

Brruncinenue
00BEMOB TeJI C
TTOMOIIIBIO
ONPENEIEHHOTO
uHTerpana. O0bEM
HAKJIOHHOM MPU3MBI

https://resh.edu.ru/subject/lesson/4046/start/23207/

39

Brruncienune
00BEMOB TeJI C
MOMOILIbIO
ONPEAEIEHHOTO
uHTerpana. O0bEM

https://resh.edu.ru/subject/lesson/4046/start/23207/




40

41

42

IMUpaMUu bl

dopmyna o0bEMa
MAPaMUJIBI.
OTtHomeHune
00bEMOB IMUPAMU]T C
00IIKM yTIIOM

dopmyna 00bEéMa
MAPaMU/IBI.
OTHolIeHHE
00bEMOB IMUPAMHU]T C
00IIUM YTIIOM
Crepeomerpuueckue
3aJ1a4H, CBI3aHHEIE
¢ 00BéMaMu
HAKJIOHHOU MPU3MBI

43

Crepeomerpuueckue
3aJ1a4u, CBSI3aHHbIC
¢ o0béMamu
HpaMUIBI

44

IIpuxnagHeie
3a/1a4M 10 TEME
"OO0BEMBI TEN",
CBSI3aHHBIE C
00BEMOM
HAKJIOHHOM MPU3MBI

45

[TpuknagHeie
3a/1a4u 1o TeME
"OOBEMBI TEN",
CBSI3aHHBIE C




46

47

00BEMOM TTUPAMUJIBI

[IpumeHenue
00BEMOB.
Brrancnenue
pacCTOsIHUS 710
INIOCKOCTH

Konrtponbnas

pabota "O0bEM
MHOTOTpaHHUKA"

48

Hunusapuaeckas
MOBEPXHOCTb,
oOpa3zyromue
HUJIUHIPUYECKOU
MIOBEPXHOCTHU

https://resh.edu.ru/subject/lesson/6300/start/22490/

49

s ap. Hpsamoit
KpYTOBOM LIUJIUHP.
ITnomane
MIOBEPXHOCTHU
LHWIMHIpa

https://resh.edu.ru/subject/lesson/6300/start/22490/

50

Konunueckas
MTOBEPXHOCTb,
oOpa3yromue
KOHMYECKOM
MOBEPXHOCTH.
Konyc

https://resh.edu.ru/subject/lesson/4903/start/22646/

51

CeueHune KoHyca
IUIOCKOCTBIO,
napajuieIbHON
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4903/start/22646/




52

OCHOBAHMHA

Y ceu€HHBIN KOHYC.
N3o0pakeHune
KOHYCOB U
yCeuEHHBIX KOHYCOB

https://resh.edu.ru/subject/lesson/4903/start/22646/

53

IIinomans 60KOBOM
MOBEPXHOCTH U
ITOJTHOM
MTOBEPXHOCTH
KOHYycCa

54

ITiomaas 60KOBOM
MIOBEPXHOCTH U
ITOJTHOM
MTOBEPXHOCTH
KOHYycCa

55

56

Crepeomerpuueckue
3aJa4yd Ha
JI0Ka3aTelIbCTBO U
BBIYHCJICHHE,
MOCTPOEHUEM
CEYEHUW LIUINHADA,
KOHYCa

Crepeomerpuueckue
3a7a4M Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHUE,
MOCTPOEHUEM
CEYEHUW [UINHIpA,
KOHyca




57

58

59

[Ipuknagneie
3a/1a4u, CBSI3aHHbIC
C HWJIMHAPOM
[Ipuknagneie
3aJa41, CBA3aHHEIC
C IWIUHAPOM

Cdepa u map

https://resh.edu.ru/subject/lesson/4034/start/22791/

60

IIepeceuenue
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanue mapa n
cepbl TUIOCKOCTHIO.
Bun u nzobpaxenue
nrapa

https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/5525/start/22875/

61

62

[Iepeceuenue
cthepsl 1 mapa ¢
IJIOCKOCTBIO.
Kacanue mapa u
cdepbl TIOCKOCTHIO.
Bun u nzobpaxenue
nrapa

VYpaBHeHue chepsl.
[Tnomane chepsl u
e€ yacreu

https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/5525/start/22875/

63

Cummetpus cepbl
U 11apa

64

Crepeomerpuueckue
3a7a4M Ha
JI0Ka3aTeIbCTBO U

https://resh.edu.ru/subject/lesson/5525/start/22875/




BBIYUCIICHHE,
CBSI3aHHBIC CO
cdepoii u mapom,
MOCTPOCHHEM HX
CEYEHUI
IUIOCKOCTBIO

65

66

Crepeomerpuueckue
3a/1a4u Ha
JIOKa3aTeJIbCTBO U
BBIYHCIICHUE,
CBSI3aHHBIE CO
chepoii u mapom,
MOCTPOCHUEM UX
CEUYCHUI
MJIOCKOCTHIO
[Tpuknagneie

3aJ1auu, CBSI3aHHBIC
co cepoii u mapom

https://resh.edu.ru/subject/lesson/4906/start/84087/

67

68

IToBTOpEHwue:
OKPY>KHOCTb Ha
IIJIOCKOCTH,
BBIUNCJICHUSI B
OKPY>KHOCTH,
CTaHJapTHbIE
mogoous

Paznuunsie
KOMOMHAIINH TN
BpallleHUs U
MHOTOTPaHHUKOB

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




69

70

71

72

3amauu 1o TeMe
"Tenau
MOBEPXHOCTHU
BpanieHus"

3amauu 1o TeMe
"Tenan
MOBEPXHOCTHU
BparnieHus"
KonTponbhas
pabora "Tena u
MMOBEPXHOCTH
BparnieHus"

O0BEM ITUIMHApA.
Teopema 00 00bEME
PSIMOTO IWJIMHAPA

https://resh.edu.ru/subject/lesson/491 1/start/23300/

https://resh.edu.ru/subject/lesson/491 1/start/23300/

https://resh.edu.ru/subject/lesson/5629/start/23082/

73

74

Brruncienue
00BEMOB TeJI C
MOMOILBIO
ONPENEIEHHOIO
uHTerpana. O0bEM
KOHYyca

ITinomanu 60KoBOI
U TIOJTHOM
MOBEPXHOCTH
KOHYca

https://resh.edu.ru/subject/lesson/4046/start/23207/

75

Crepeomerpuueckue
3a/1a4H, CBSI3aHHEIE
C BEIYHCIICHUEM
00BEMOB IUITUH/PA,




76

77

KOHYca

IIpuxnanHeie
3aJ]a4d [0 TeMe
"O0BEMBI U
oI
MOBEpXHOCTEM Ten"
O06BéM mapa u
IIapOBOTO CEKTOPA.
Teopema 06 00bEME
mapa. [nomans
chepsl.
Crepeomerpuueckue
3a/1a4M, CBSA3aHHbIC
C BBIYHCIICHUEM
00BEMOB 11apa,
[IApOBOT'O CErMEHTa
Y IIapOBOT'0 CEKTOpa

https://resh.edu.ru/subject/lesson/4910/start/23238/

78

[Ipukitagubie
3aJ1a4M 110 TeMe
"O0BEMBI TEN",
CBSI3aHHBIE C
00BEMOM 11apa u
TUIOMIAIBIO c(hephl.
CooTHo1eHHs
MEXTy TUTOIIAISIMHU
MMOBEPXHOCTEN U
00bEMamMu
MMOJOOHBIX TEN

https://resh.edu.ru/subject/lesson/4910/start/23238/

79

ITonoGHbIE TENA B




MIPOCTPAHCTBE.
N3menenne o0bEMa
pU OJOOUH.
Crepeomerpuueckue
3a/1a4¥, CBSI3aHHBIC
C BBIYUCIICHUEM
00BEMOB TE U
IIomanaeu
MOBEPXHOCTEH

80

81

82

Kontponbnas
pabora "ILnomanu
HOBEPXHOCTH U
00BEMBI KPYTIIBIX

TCJI

JBrxeHus
MIPOCTPAHCTBA.
OTtob6paxeHusl.
JIBukeHus u
paBeHCTBO (HUTyD.
O6mue cBoiicTBa
JIBYOKEHUH

Buasl n1BmkeHui:
napajuieaIbHbII
IIEPEHOC,
LHEHTpAJIbHAs
CHUMMETpPHUS,
3epKajbHast
CHUMMETpPHUS,
IIOBOPOT BOKPYT




83

pAMO
[IpeobpazoBanus

nono6wus. [psmas u
cthepa Diinepa

84

I'eomerpuueckue
3a/1a4u Ha
MIPUMEHEHHUE
JBUKECHHUS

85

86

87

Kontponbnas
pabora "BekTops! B
npocTtpaHcTae”

Oo6o061aroiee
noBTopenue 11
MMOHATHIA U METOJIOB
Kypca reoMeTpuu
10-11 knaccos,
CHCTEMAaTU3allHs
3HAHUM:
"ITapannenbHOCTb
MPSIMBIX U
IUIOCKOCTEM B
npocTtpaHcTse"

Ob6o06maroree
noBTopenue 11
MOHSITUI U METOJIOB
Kypca TeOMeTpHH
10-11 knaccos,
CHUCTEMaTH3aITUs
3HaHUi: "BekTopsl B




88

&9

npocTtpaHcTse"

Ob6o6maromee
noBropenue 11
MOHSITUI U METOJIOB
Kypca reOMeTpHUH
10-11 knaccos,
CUCTEMAaTHU3aLMs
3HaHUi: "BekTopsl B
npocTtpaHcTae"

Oo6o061aroiee
noBtropenue 11
MMOHATHH U METOJIOB
Kypca reoMeTpuu
10-11 xnaccos,
CHCTEeMAaTHU3alHs
3HaHui: "O0beM
MHOTOTpaHHHKaA"

90

91

O06o0maroree
noBTopenue 11
MHOHATHH U METOJI0OB
Kypca reoMeTpuu
10-11 knaccos,
CHCTEMAaTHU3alHs
3HaHui: "O0bemM
MHOTOIpaHHHUKa"

Ob6o06maroree
noBTopenue 11
MOHSITUI U METOJIOB
Kypca TeOMeTpHH




10-11 knaccos,
CHUCTEMaTH3aIUs
3Hanuit: "[lnomanu
MOBEPXHOCTH U
00BEMBI KPYTJIIBIX

TCII

92

93

94

O6oOmaroree
noBTopenue 11
MMOHATHH U METOJIOB
Kypca reoMeTpuu
10-11 knaccos,
CHCTEMAaTHU3aIlH
sgagui: "[lnomanu
MMOBEPXHOCTH U
00BEMBI KPYTIIBIX

Tex"

Hrorosas
KOHTpPOJIbHAA
pabota

Hrorosas

KOHTPOJIbHASI
pabota

95

IToBTOpEHME,
000011IEHE U
CHCTEMAaTH3aIHs
3HAHUMN

96

Hcropus pa3Butns
CTEpEOMETPUN KaK
HayKU U €€ poJIb B




pa3BUTHUH
COBPEMEHHBIX
VHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

97

Hcropust pazBuTus
CTEPEOMETPHUU KaK
HayKU U €€ poib B
pa3BUTUHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThFOTEPHBIX
TEXHOJIOTHI

98

99

Hcropus pazsurus
CTEPEOMETPUH KAK
HayKU U €€ poJib B
pa3BUTUHU
COBPEMEHHBIX
WH)XXECHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3Butus
CTEPEOMETPUU KAK
HayKU U €€ poib B
pa3BUTUN
COBPEMEHHBIX
WHKEHEPHBIX U
KOMITBFOTEPHBIX
TEXHOJIOTUI




100

Hcropust pa3BuTUs
CTEPEOMETPHUU KaK
HayKU U €€ poib B
pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

101

102

Hcropus pazsurus
CTEPEOMETPUU KAK
HayKU U €€ poJib B
pa3BUTUN
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTU

Hcropus pa3Butus
CTEPEOMETPUU KAK
HayKU U €€ poib B
pa3BUTUHN
COBPEMEHHBIX
WHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB IIO
[TPO'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: ajiredpa ¥ Hayajla MaTeMaTHYECKOT0 aHalIM3a, TEOMETPHUSI.
['eometpust : 10—11-e kinaccsl : 6a30BbIN U yIITyOJEHHBIN YPOBHU : YUEOHUK 15
o0meo0. yupemk. - JI. C. Atanacsna, B. ®@. byry3osa, C. b. Kagomiiesa u ap. —

Mockasa : IIpocsemenne, 2023.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Marematuka: anredpa 1 HayaJla MaTeMaTUYECKOTO aHalu3a, TEOMETPHUS.
['eometpus : 10—11-e kinaccel : 0a30BbIN U YITyOJIEHHBINA YPOBHU :
METOJUYECKUE PEKOMEH IAlINY K YUEOHUKY

JI. C. AtanacsiHa, B. @. byry3osa, C. b. Kagomiesa u ap. — Mocksa :

[Ipocsemenue, 2023.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/11/
https://www.youtube.com/playlistlist=PLBnDGoKqP7bYBG{X8RZzbzD-

1IVczZUYQXm



https://www.youtube.com/playlistlist=PLBnDGoKqP7bZXBvMmIARLXDEpV0

9V2hFz
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