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MNOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma y4e6HOro Kypca «I'eomerpus» 6a30BOro ypoBHs sl O0yYArOLIUXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyaapcTBEHHOro 00pa3oBaTeIbHOTO
CTaHJapTa CpenHero odmero odpa3oBaHus, C y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
NPEABSIBISIEMBIX K MAaTeMaTHUECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHICKOTO 00pa30BaHUSL.
Peanuzanmss  nporpaMmbl  o0eclieyMBaeT — OBJIQJICHHE  KIIIOYEBBIMH  KOMIICTCHIHSMH,
COCTaBIISIIOIMMH OCHOBY JUIsl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
O6H_[€Ky.]IBTypHOFO, JIMYHOCTHOT'O U MMO3HABATCJIIbHOT'O Pa3BUTUSA JIMYHOCTU 06yqalomnxcs1.

HEJIN U3YYEHHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX W IPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTHS OOydaromuxcs, GOPMHPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTU4ecKOH TI'PaMOTHOCTH, U3yU€HHs IPYTUX Y4eOHbBIX IMCLUIUIMH.
Pa3zButne y oOydaroumuxcsi HpaBUJIbHBIX IPEICTABICHUH O CYIIHOCTH U IPOUCXOKIACHUU
TeOMETPUYECKUX aOCTpaKUWii, COOTHOIIECHUN PEabHOTO U UICATBHOI0, XapaKTepe OTPaKECHUs
MaTE€MaTU4YeCKOW HAayKOM SIBIICHUN U IIPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOr0 MOJEIMPOBAaHMS B HAyYHOM I[IO3HAHWUM U B IpPaKTHKE
CHocoOCTBYeT (OPMHUPOBAHMIO HAyYHOIO MHPOBO33PEHUS YYAIIMXCsS, a TakXke KadyecTB
MBIILUIEHHSI, HEOOXOUMBIX JIJISl /1allTallii B COBPEMEHHOM OOLIECTBE.

['eomeTpus sBisiercs OJHUM U3 0a30BBIX IPEIMETOB HAa YPOBHE CPEIHEro OOILEero
o0pa3oBaHus, TaKk Kak oOecledrBaeT BO3MOXKHOCTb M3Y4YEHHs KaK JUCLHUIUIMH €CTECTBEHHO-
Hay4YHOH HaIlpaBIE€HHOCTH, TaK U T'yMaHUTAPHOI.

Jlormueckoe MbllIeHUE, (GopMHUpyeMOe MNpU H3YyUYEHUU OOYYarOUIMMMCS MOHSITHHHBIX
OCHOB T€OMETPUM M TIOCTPOCHUM IETOYKU JIOTMUECKUX YTBEPKJIEHUH B XOJ€ PpELICHUS
reOMETPUYECKUX 3a/lady, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJB3YIOTCSL MPHU pEIIeHUH 337ay eCTECTBEHHO-HAy4YHOIro IHMKJIa, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHue OpHUEeHTUPOBAThCA B MPOCTPAHCTBE MIPAeT CYILIECTBEHHYIO pOJIb BO BCEX
o0nacTsaX AesTenbHOCTH 4denoBeka. OpHEeHTalus 4YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0XO/IMMOE YCJIOBHE €ro COIMAIbHOrO OBITHS, (hopMa OTpaKEHUS OKPYXKAIOIEro Mupa,
yCIIOBUME  YCIEHIHOTO TMO3HAaHUS M  aKTHMBHOIO MpeoOpa3oBaHUs  JEHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3zaMu 00bEAMHSIET pa3Hble BUAbI YUeOHON U TPYAOBOMH
NeSITeIbHOCTH, SBJSIETCS OJHUM M3 NMPO(EeCcCHOHANIBHO Ba)KHBIX KauecTB, MMO3TOMY aKTyalbHa
3agada (OpMHUPOBAHUS y OOYUAIOMIMXCS NMPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3sHOBUIAHOCTU
00pa3HOr0 MBIIIJICHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B TIOJTOTOBKE K MpPaKTHYECKON
JESITeIbHOCTH 110 MHOTUM HaIIPaBJICHUSM.

Llenb ocBOEHHSI MporpaMMBbl yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUeHUs
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPAa3BUTHE OOyYaromMXxcs depe3 obOecredeHue
BO3MOXHOCTH IPUOOPETEHUSI U UCIOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPHUECKUX 3HAHUM U
JefcTBUH, crienu(UUHBIX T€OMETPUHU, BO3SMOXKHOCTH YCIELIHOIO IPOA0JDKEHHs 00pa30BaHus MO
CHELHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.



[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpeAHa3Hau€Ha UIg OO0yYaroluxcs
CpeIHEH WIKOJIbI, HE WCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYJHCHUH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH
o0ure MaTeMaTHYecKue YMEHHUs, CBA3aHHbIE CO Crelu(UKON reOMEeTpUH U HEOOXOAUMBIE IS
JKU3HU B COBpeMEHHOM oO1iecTBe. Kpome 3TOro, oH1u UMEIOT BO3MOXKHOCTh U3YYUTh T'€OMETPHUIO
Oosee ri1yO0OKO, €Clii B JalbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B TEOMETPUUECKUX 3HAHUSIX B
npodecCHOHATBLHOMN 1eATeTbHOCTH.

JlocTrxeHue 1enu 0CBOGHUS POrpaMMbl 00eCIIeUrBAETC PEIICHUEM COOTBETCTBYIOLIUX
3anad. [IpuopureTHbIMU 3a1auaMu 0cBoeHHUs Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (QopmupoBaHUE TPEJCTABICHUS O TCOMETPHUH KaK YacTH MHPOBOH KYJBTYPHl H

OCO3HAHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPaHHMKAX M TeJaxX BpalleHUs Kak o
BOXHEHIINX MaTEMaTHYCCKHX MOJIENSIX, MIO3BOJISIONINX OMUCHIBATh U U3y4aTh Pa3HbBIC
SIBIICHUSI OKPYKAIOIIETO MUPA;

e (QopmupoBaHuE yMEHHs PACllO3HABAaTh HA UYEPTEkKaxX, MOJCNAX U B PEATbHOM MUDE
MHOTOTPaHHUKH U TeJla BPaIlCHHUS,

® OBJAJICHHE METOJaMH pelIeHHUs 3a7ad Ha T[OCTPOCHUS Ha H300paKEeHUSIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHHE YMEHHUS OIEPUPOBATH OCHOBHBIMH IMOHSITHSIMH O MHOTOIPDAaHHUKAX H
TeNax BpallleHUsI U KX OCHOBHBIMH CBOHCTBAMU;

e OBJIQJICHWE aJTOPUTMAMHU PEIHICHUS OCHOBHBIX THUIIOB 3aad; (pOpPMHUpPOBAHUE YMEHUS
MPOBOAWTHL  HECIOXHBbIE JOKa3aTelbHbIE  pAcCyk JCHHUS B  XOJ€  pElIeHUsS
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C MPAKTUIECKUM COJICPKAHUEM;

® Da3BUTHE HHTEIUICKTYAIBHBIX W  TBOPYECKHX CHOCOOHOCTEH  00ydarommxcs,
MO3HABATEIIEHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIICHUS;

e (opmupoBaHue (PYHKIMOHATBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHUHU: YMEHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPHUECKUX TOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEeabHBIX JKU3HEHHBIX CUTYallUSX W TMPH H3YyUYEHUU IPYTUX YUEOHBIX MPEIMETOB,
MPOSIBIICHUST 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (QopMynupoBaTh WX Ha S3bIKE
TEOMETPUM ¥  CO3/1aBaTh T€OMETPHUYECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
TCOMETPHUSCKHAN  ammapar JUIs peIIeHUs TPaKTHKO-OPHEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBAThH MMOJYYCHHBIE PE3YJIbTATHI.

OTnMYuTENbHON 0COOCHHOCTHIO MPOTPAMMBI SIBISIETCS] BKIIOYEHHUE B KypC CTEPEOMETPUU

B Havaje ero M3ydYeHWs 3ajad, peliacMblX Ha ypPOBHE WHTYUTHUBHOTO IIO3HAHUS, U
OTpeneIéHHBIM 00pa3oM OpraHW30BaHHAs padoOTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TIPOCTPAHCTBEHHOTO MBIIIIEHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTUBHBIX
MPOIIECCOB, MOTUBUPYET K JaJbHEHIIeMy U3yUeHHUIO TIPEeIMETA.

OcHOBHBIE conepxkaTenbHble JuHUM Kypca «leomerpum» B 10-11 xiaccax:
«MHororpanHukn», «IIpsiMble U TIJIOCKOCTH B MPOCTPAHCTBEY», «Tena BpameHus», «BeKkTopsl u
KOOpJMHATHI B IPOCTpaHCTBE». PDOPMUPOBAHUE JOTHUECKUX YMEHHUH pacipeiesiieTcs: He TOJIbKO
M0 COJIEPKATENbHBIM JUHUSM, HO W IO TrojJaM OOy4YeHHs] Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM OCBOEHUS
paboueit mporpaMMsl, paciipeIeIEHHBIM 110 TO1aM 00yUYeHHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBl  OBJAJEHWE T'COMETPHUYECKMMH TOHSATUSMHA W  HAaBBIKAMH  OCYIIECTBISUIOCH



MOCIE0BATENbHO M IMOCTYyNAaTeNIbHO, C COOJIIOJIGHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATINCH B OOIIYI0 CHCTEMY I'€OMETPUYECKHX MPEICTABICHUA 00yJaromxcs,
pacmupsis u yriyomsist e€, 00pa3yst IpOYHbIE MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpuun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 y4eOHBIX yaca.
COJAEP) KAHHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMBbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IpocTpaHCcTBO. IlonATHe
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOE pacrionoxeHue NnpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
CKpeluBamomuecs npsaMble. [lapamienbHOCTh HPSAMBIX U IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble IPSAMBbIE B IIPOCTPAHCTBE; IMApaJJICIBHOCTh TPEX NPAMBIX; MapaUIENbHOCTh
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJIEHHBIMH CTOPOHAMH; YIoJl MEXIy NpPAMBIMH B
npoctpancTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX TlockocTel. [IpocTeiime mpocTpaHCcTBEHHbIE PUTYpPBI Ha MIIOCKOCTU: TETPAdAP,
KyO, mapajijienenures;; IoCTPOeHUe CeYeHu .

[lepieHAUKYISIPHOCTh  TPSIMOM M IUIOCKOCTH:  NEPIEHIUKYJAPHBIE IpsSMBIE B
IPOCTPAHCTBE, TMpsAMbIE NapaulebHble M MNEPHNEHIUKYJSIPHbIE K IUIOCKOCTH, HpPU3HAK
NEPNEHAUKYSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MNpsAMOW NEpPHEeHAUKYISPHON
IUIOCKOCTH. YTJBl B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTBIO; ABYTPAHHBIM YTod,
JUHENHBINA yroja ABYyTrpaHHOro yria. lleprneHaukyisp U HakJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, pPAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NpPOeKUus (GUrypbl Ha IJIOCKOCTb.
[leprieHAUKYISIPHOCTD TUIOCKOCTEW: MPU3HAK NMEPHEHANKYISIPHOCTH ABYX IIockocTel. Teopema
0 TPEX NEPIEHIUKYIIApPaX.

MHororpaHHuKu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIpDAaHHUKA, BBINYKJIbIE U
HEBBIMMYKJIbIe MHOTOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yronbHasi mpusma; rpaHu
U OCHOBAHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAs M TIOJIHAsI TOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NpsAMOYTOJIBHBIN Mapajulelenunen U ero cpoicrsa. [Iupamuaa: N-yrompHas
nupaMujia, TpaHU M OCHOBAaHUE NHUPaMUJIbl; OOKOBash M IOJIHAS IMOBEPXHOCTh IMHPaMHJIBbI;
IpaBWIbHAsg M yceu€HHas MNHpaMuga. OJEMEHTbl MNpU3Mbl W nupamuabl. [IpaBuibHbIE
MHOTOTPaHHHUKH: MOHSITHE MPAaBUIBHOIO MHOTIOIPDAaHHUKA; MpaBUiIbHAs MpU3Ma W NPaBUIbHAs
nUpamMu/Ia; MpaBUIbHAs TPEYroJibHasi MUpaMUIa U MPaBWIbHBINA TeTpasap; kyO. IlpeacraBnenue
O MpaBWIBHBIX MHOIOTPAaHHMKAX: OKTa’Ap, HOoJeKa’Ap U ukocadap. CedeHus NpU3MBI U
MIUPAMHUJIBI.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOM, MIIOCKOCTH.
DneMEHTH CUMMETPUH B IMpaMuax, Napauieenune1ax, IpaBuIbHbBIX MHOTOTPaHHUKAX.

Brruucienue 351eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 60xoBOM
MOBEPXHOCTH M TOJIHOW MOBEPXHOCTH NPSIMOM MPU3MBI, IUJIONIAJb OCHOBAaHHM, Teopema o
OOKOBOW TMOBEPXHOCTH NpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH



MPaBUILHON THPAMHIBI, T€OpeMa O IUIOMIaau yceuéHHOW mupamunbl. [loHsarne o6 oOBnEMe.
O0bEM nupamMuibl, IPU3MBIL.

[Tono6upie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOIMIAISIMU TOBEPXHOCTEH,
00BéMaMHu ITONOOHBIX TEI.

11 KJIACC

Tesa BpanieHus

[Munuaapuyeckas MOBEPXHOCTh, 00pa3ylolue UWIMHIPUYECKONH IOBEPXHOCTH, OCh
LWIMHpUUYECKOl noBepxHocTu. Llunmuap: ocHOBaHMS M OOKOBasi IOBEPXHOCTh, 0Opa3yronias u
0Cb; IJIOLIab OOKOBOW U MOJHOW MMOBEPXHOCTH.

Konuueckass moBepXHOCTb, 00pa3ylollie KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: OCHOBaHME M BepIIMHA, OOpasyrolas W OCh; IJIOLAAb
OOKOBOM M TOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opa3yloLIMe M BBICOTA; OCHOBAHUS M
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IUaMeTp; IUIOMIaIb MOBEpXHOCTH cheprl. Bzammuoe
pacnosioxeHue cepsl U INIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe; IIomaas chepol.

N300paxeHue Ten BpallleHus Ha INIOCKOCTH. Pa3BépTka nunuHApa U KOHyca.

KomOunanmu Ten BpalieHduss U MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIA OKOJIO
cdepsl; cdhepa, BliMcaHHAS B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[TonsitTue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe
MPSIMOYTOJIBHOTO Tapajiienenuneaa u ciaeActBusi u3 He€. OO0béM 1mumHapa, KoHyca. O0BEM
mapa v miomass chepsl.

[TonoGHuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOMAIsIMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.

Ceuenust mwiMHIApa (MapauiebHO MW TEPICHAUKYJSIPHO OCH), CEYCHHS KOHYyca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY ), CEUEHUS I1apa.

BeKkTopbl M KOOPIAMHATHI B MPOCTPAHCTBE

Bekrop Ha miockocTu U B ipocTpaHcTBe. CllojkeHUE U BBIUUTAaHUE BEKTOPOB. Y MHOKEHUE
BEeKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaMm. IlpaBuio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM MTPaBWII JEHCTBHUI C BEKTOpaMHU.
IIpssmMoyronbHas cucrema KOOpAHMHAT B mpocTtpaHcTBe. KoopaumnHatel Bektopa. Ilpocreimme
3aJaud B KOOpJAMHATaX. YTol Mexay Bekropamu. CKalsgpHOE MpPOU3BEACHUE BEKTOPOB.
Boruncnenue yriioB Mexay HOpSMbIMH U IUIOCKOCTSIMH. KoOpAMHaTHO-BEKTOPHBIH METOA IpH

pEeIIeHNU T€OMETPUYECKUX 3a/1ay.
MJIAHUPYEMBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JlngHOCTHBIE PE3yNbTaThl OCBOCHHS MIPOrpaMMbl ydeOHOro mpeamera «MaTtemaTuka»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOr0 OOIECTBa, MPEICTABICHUEM O MAaTEMaTHUYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJICHHH, NPOLEAYyp TPaXTaHCKOTO OOIIecTBa



(BBIOOpHBI, OMPOCHI M Tp.), YMEHHEM B3aMMOJEICTBOBATh C COLMAIbHBIMU MHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKIMSIMHU M Ha3HAYCHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(hOpMUPOBAHHOCTBHIO POCCUICKON Ipa)KAAHCKOW MACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HACTOSLIEMY POCCUKMCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHUSIM
POCCUICKHMX MAaT€éMaTUKOB M POCCHMCKOW MaTEMaTHUYECKOM IIKOJbI, K HCIIOJIb30BAaHUIO 3THX
JOCTIKEHUH B IPYTUX HAYKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH pPOCCHIICKOr0 Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUYECKOr0 MOBEICHMUs, CBI3aHHOIO C NMPAKTUYECKUM IIPUMEHEHUEM
JOCTH>KEHUN HAyKH MU JIEATEIBHOCTBIO YYEHOIO; OCO3HAHHWEM JIMYHOTO BKJIAaJa B IIOCTPOEHUE
YCTOWYHBOTO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas 3CTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, PpacCyk ACHUH; BOCIPUUMYHUBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM pPa3jIndyHbIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHKE:

c(OpMUPOBAHHOCTBIO YMEHHMSI NIPUMEHATh MAaTeMaTHYECKHE 3HAaHUS B MHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryjspHas (usmdeckas
aKTUBHOCTh); (PM3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JIEATEITBbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOIIOOUS; MHTEPECOM K pa3IMyHbIM
cdepam MpohecCHOHATBHON J1eATENIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayleil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeéMaTH4ecKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSIKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
pELIEHUN IPAKTUYECKUX 3a/1a4 MAaTEMAaTUYECKOW HAITPaBJICHHOCTH.

IK0JIOTHYECKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO 3KOJIOTUYECKOW KyJIbTYpbl, IMOHUMAHHUEM BIHUSHUS COLHUAIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHME IMPUPOJHOM U COLMAIBHOW Cpeabl, OCO3HAaHUEM
r100aNbHOTO  XapakTepa OKOJOTMYECKHMX  IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUU JUIsl pelleHHs 3ajjad B 00JIacTU OKPY’KaloLIel Cpe/bl, MIaHUpOBAHUS
ITOCTYTIKOB M OLICHKH X BO3MOKHBIX MOCIIEACTBUMN JUISI OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOHN MPAaKTUKH, TOHUMaHUEM MaTeMaTUYeCKOW HayKu Kak cgepbl
YEJI0BEYECKON JIEATENIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsSl Pa3BUTHUS LIUBWIM3ALUN;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHMKU M MaTeMaTU4YeCKOM KyJIbTYpOW KaK CpPEACTBOM IO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYIO M  HCCIIEJOBATEIbCKYIO JI€ATEIbHOCTh
WHJUBUIyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI



MetanpeameTHble pe3yabTaThl OCBOSHUS TPOrpaMMbl yueOHOTro npeamera «MaTemaruka
XapaKTepU3yIOTCSl  OBNQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — VHUBEPCATbHLIMU — Pe2yNAMUGHbIMU
oelicmseusmu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068blx
KOZHUMUBHBIX NPOYECCO8 00YHarowWuxcsa (0c8oeHue Memooo8 NO3HAHUSA OKPYHCAIowe20 Mupa,
npuUMeHeHUe 102ULEeCKUX, UCCIe008aAmMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

Ba3zoBble Jjornuyeckue aeiicTBuA:

® BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEXIY HOHATUAMH; (HOPMYJIUPOBATH OMPEIENICHUS TOHATUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIMN, OCHOBAHUS JIJIsl 0000IIeHUs
Y CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHAIN3A;

® BOCIPHHHMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, AMHIYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPKACHHSX; IPEIaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

® JleNaTh BBIBOJIbI C HMCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKIIOYeHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTEILHO JOKA3aTeIbCTBA MATEMATHYCCKUX YTBEPIKIACHHUM (TIPSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh APryYMEHTAIMIO, NPUBOIAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY KJICHHUS U BBIBOJIBL;

e BbIOMpaTh cnoco® pemieHus y4eOHOHM 3adaun (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelIeHus, BEIONpaTh HaHOOJIee TOIXOISAIIHNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBble ucciienoBaTe1bCKUE 1eHCTBUA:

® CMONB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKUM  MHCTPYMEHT  IIO3HAHUS,
dbopMynHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOpPEUHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHIO,
MHEHHUE;

® T[POBOJUTH CAMOCTOSITEIIPHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HWCCIICIOBAaHUE I10
YCTQHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO OOBEKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CaMOCTOSATENbHO (HOpMyIHpOBaTh OOOOIIEHHS W BBIBOJIBI 1O  pe3yjbTaTaMm
MPOBEEHHOTO HAOTIOCHMS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh MOTyUYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHHMIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTAThH TIPEITOJIOKCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

® BBIBIATH AePUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX Uil OTBETa Ha BONPOC U
JUTSL pEeIlIeHUs 3a1a4H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIMYHBIX THIIOB, AaHAJIW3UPOBATH,
CUCTEMATHU3UPOBATh U HWHTEPIPETHUPOBATh MH(GOPMAIUIO PA3IUYHBIX BUAOB U (OpM
MPE/ICTaBJICHHUS,



2)

CTPYKTypUpOBaThb HMH(OpPMALMIO, TNPEACTaBIATh €€ B  pa3du4HbIX (Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

Yuueepcanvuvie kKommynuxamuenovie oelicmsus, obecnedugarom cQopmMupo8aHHOCb

COYUANBHBIX HABLIKO8 00YYAIOUWUXCAL.
Oo0menue:

BOCHPUHHUMATh U (pOPMYIHPOBATH CYXKJICHHS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
OOIEHHS; SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
NMCBMEHHBIX TEKCTaX, 1aBaTh MMOSICHEHUS 10 XOY PEIICHUs 3a/1a4i, KOMMEHTUPOBATh
IIOJIyYEHHBIN pe3yJsIbTarT;

B X0/1¢ 00CYKJICHHUS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJaeMON TeMbI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCICHHLBIC Ha IIOMCK PCIICHUA,
CONOCTABIIATH CBOM CYXACHHUS C CYXKICHUSAMU JPYTMX YYacTHHKOB JIHaJIora,
0OHapyXMBaTh pa3ln4re U CXOJCTBO MO3UINI; B KOPPEKTHOH Gopme hopMyITUpOBaTh
pasHOTIIacusi, CBOU BO3PAKCHHUS;

MNPpEACTAaBIATL PE3YJIbTAThI PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICIOBAHNA, IIPOCKTA,
CaMOCTOATCIIBHO BI)I6I/IpaTI) Q)opMaT BBICTYIINICHHA C y‘IéTOM 3aaa4 Mpe3CHTauru U
0COOEHHOCTEHN ayJUTOPHH.

Cotpyannuecrso:

NOHUMAaTh M MCIIOJb30BaTh NMPEUMYIIECTBA KOMAaHIHON M WHAMBUAYAJIbHOW pabOTHI
OpU pelIeHuH Y4YeOHbIX 3a/ay; HpPHUHUMATh Ieb COBMECTHOM JEATeNbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbI PadoT,
JIOTOBApUBATHCSI, OOCYKJaTh TpoOILeCC M pe3yibTaT padoThl; 0000IaTh MHEHHS
HECKOJILKHX JTIOJIEH;

y4acTBOBAaTh B IPYMNNOBBIX (popMax paboThl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
IITYpMBI» W MHBIE); BBHINOJHATH CBOI YacTh pPaOOTHI W KOOPAWHHPOBATH CBOHU
JeMCTBUS C IPYTHMH YIEHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIMIA
HPOAYKT 110 KPUTEPUSM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHS.

3) Vuueepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlClo8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33J]auH, BBIOUPATh CIIOCO0 PEeIIeHUs ¢ yUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pE3yJbTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yJsibTaTa pelIeHUs MaTeMaTH4ecKOH
3a/1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEILIEHUU 33]a4M, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HAWJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJU U YCIOBUSIM, OOBACHATH MPUUMUHBI JOCTHKEHUS WIN
HEJOCTH)KEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTh OLINOKY, AaBaTh OLIEHKY MPUOOPETE



INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBarh MOHATHUAMH: TOYKA, MPsAMasi, TNIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX IMPHU PELICHUU T'€OMETPHUUECKUX
3azad.

OnepupoBaThb MNOHATHUSMU: NAPaUIEIBHOCTh M MNEPHIEHIAUKYJIAPHOCTh TMPSAMBIX U
IIJIOCKOCTEH.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TOHATHUSMHU: JIBYTPaHHBIM Yroj, TpaHU MABYTPAHHOTO yria, pedpo
JIBYTPAHHOTO yTIJIa; TUHEHHBIN YroJl IBYTPAHHOTO yTIiia; TpaaycHas Mepa JIByTpaHHOTO yIJia.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIbIA W HEBBIMYKIbI MHOTOTPaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, TPABUIIBLHBIM MHOTOTPaHHUK.

Pacnio3naBate OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (MTMpamMua; Mpu3Ma, NPSIMOYTOJIbHBIN
napajuiejenumnes, Kyo).

KnaccuduiupoBat MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUSA s KiacCU(UKALUU
(BBIMTyKJIbIE M HEBBIMYKIbIE MHOTOTPAHHHKHU; TPABUIbHbIE MHOTOTPAHHUKH, WpPSIMbIE H
HAKJIOHHBIC MPU3MBI, TApAJUICICTUTICIIBI).

OrniepupoBaTh NOHATHAMU: CEKYIas TIIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBSICHITH IPUHIIMUITBI TOCTPOSHUS CEUEHUH, UCTIONIB3YsI METOJI CIIEIOB.

Ctpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIIIONHATH (BBIHOCHBIE) TLIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJl CBEPXY, COOKY, CHUZY.

Pemate 3amaum Ha HaXOXKIEHHE TEOMETPUUYECKMX BEJIMYMH 10 o0paslaM Wiu
aIropuT™MaM, NPUMEHSS HW3BECTHBIE AHAIMTHYECKHME METOJbl MpPH PELIEHWHU CTaHJIAPTHBIX
MaTE€MaTUYeCKUX 3aJad Ha BBIYMCICHUE DPACCTOSIHUN MEXAY JIBYMs TOYKAaMH, OT TOUKH MO
MPSIMOH, OT TOYKH JI0 TIIOCKOCTH, MEXKIY CKPEIIUBAIOITUMUCS MIPSIMBIMHU.

Pemate 3amaum Ha HaXOXKIEHHE TEOMETPUUYECKMX BEJIMYMH 10 o0paslaM Wiu
aIropuT™MaM, NPUMEHSS HW3BECTHBIE AHAIMTHYECKHME METOJbl MpPH PELIEHWHU CTaHJIAPTHBIX
MaTE€MaTUYECKUX 3a/lay Ha BBIUMCICHUE YTJIIOB MEXKIY CKPEIIMBAIOUIUMUCA MPSMBIMHU, MEXIY
MPSIMOM M TNIOCKOCTBIO, MEXK/TY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Brraucisate 00bEMBI U TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3Ma, MUPAMU/IA) C
npuMeHeHHeM (OpMYJ; BBIUUCISITH COOTHOIICHUS MEXIy IUIOMAASMH IOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATUSIMH: CHUMMETPUsT B TPOCTPAHCTBE;, IIEHTP, OCh M IIJIOCKOCTh
CUMMETPHUH; IEHTP, OCh U TJIOCKOCTH CUMMETPHUH (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIIMIO O TMPOCTPAHCTBEHHBIX
reoMeTpHUECKUX PUTYpax, MPeACTaBICHHYIO Ha YepTekaX U PUCYHKaX.

[Ipumensatp reomeTpudeckue (aKThl I PEIICHHS CTEPEOMETPUYECKUX — 3aj1ad,
MPEIOJIaraloliuX HECKOJIbKO IIaroB PEUICHHs, €CIU YCIOBUS NMPUMEHEHHS 3aJaHbl B SBHOMN
dopme.

[IpuMeHsATh TpocTelline MPOrpaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3aa4.

[TpuBoauTh, TpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U JKU3HH,
pacno3HaBaTh MNPOSIBJIICHUE 3aKOHOB T'€OMETPHUH B UCKYCCTBE.



[IpuMeHATh MOJIy4eHHBIE 3HAHMS HAa NPAKTUKE: aHAIU3UPOBATh PEATBHBIE CUTyalUd M
NPUMEHATh HW3Y4YEHHbIE TMOHATHUS B  IIPOLIECCE TOMCKA  PEIICHUS  MaTeMaTH4YeCKU
c(hOopMyJIUPOBAHHON MPOOIEMBI, MOACIUPOBATH PEATbHBIC CHUTYyallMd HA S3BIKE TEOMETPHH,
UCCJIEI0BATh NTOCTPOEHHBIE MOJIEIU C MCIOJIb30BAHUEM TI'€OMETPUUYECKHX IOHATHUM U TEOpPEM,
anmapara ajireOpsbl; peniath NpakTUYeCKUe 3a1a4uu, CBI3aHHbIE C HAX0XKACHUEM FeOMETPHUECKHUX
BEJTUYMH.

11 KUIIACC

OmnepupoBathb HOHSATUSAMH: LMJTHHPUYCCKAsT HIOBEPXHOCTb, o0pasyrorue
WIHHAPHYCCKON MOBEPXHOCTH; IIMIIMH/IP; KOHUYECKask TOBEPXHOCTh, 00pa3yroIine KOHUIECKOH
MOBEPXHOCTH, KOHYC; ChepruiecKas IOBEPXHOCTb.

Pacro3HaBath Telsa BpalieHus (MUIMHIP, KOHYC, cdepa u 1map).

OOBSACHATH CITOCOOBI MOJTyYCHHS TEJI BPALICHHUSI.

KiaccuduimpoBars B3auMHOE pacioiiokeHUue chepbl U IIIOCKOCTH.

OnepupoBaTh MOHSATHSIMH: IIAPOBOI CErMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA CETMEHTA,
IIAPOBOM CJIOH, OCHOBAaHKE IIAPOBOIO CJI0s, BLICOTA IIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbruncisite 00bEMBI M TUIONIAM MOBEPXHOCTEH TN BpAIICHHS, TEOMETPHUCCKUX TEN C
pUMEHEHHEM (DOPMYIL.

OnepupoBaTh MOHITUSAMH: MHOTOIPAHHHK, BIUCAHHBIM B cepy M OMMCAHHBIA OKOJIO
cdepsr; chepa, BIMcaHHAs B MHOTOTPaHHUK HITH TEJIO BPAIICHUS.

BBIUKCIIATE COOTHONICHHUS MEXIY IUIOIAASMU TIOBEPXHOCTEH M 00BbEMaMM MOIOOHBIX
TeJl.

N300pakaTh u3ydaeMbie (GUIYpbl OT PYKH M C IPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUI
CBepXy, COOKY, CHU3Y; CTPOUTH CCUCHHS TEJI BPAIICHUSI.

W3BnekaTh, HHTEPIIPETUPOBATh M MPEOOPa30BBIBATE HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
TFeOMETPUUCCKUX (DUTYpPax, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE IEHCTBHS CIIOKEHUSI BEKTOPOB, BHIUNTAHHS BEKTOPOB W YMHOXCHHS BEKTOPA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHH 00J1a/1a10T.

[TpuMeHSTH IPaBUIIO TApaJLICIICHIe .

OnepupoBaTh MOHATHSIMHU: JCKApTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojd MEXIy BEKTOPaMH, CKaIIpHOE
NPOHM3BEICHNE BEKTOPOB, KOJUTHHEAPHBIC  KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTte cymMMy BEKTOPOB U MPOU3BEICHHE BEKTOPA HA YHCIIO, YTOJI MEXIy BEKTOPAMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJUTHHEAPHBIM BEKTOPaM.

3agaBarh MIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.

[lpuMeHATh TeoMeTpUYecKHe (aKkThl JJIsl PEUICHUS CTEPEOMETPUYECKUX  3ajad,
IPEIOIaraoliX HECKOJIBKO IIIaroB PEIICHUs, €CM YCJIOBUS NPUMEHCHHS 3a/laHbl B SIBHOM
dopme.

Pemate mpocTeiiiime reoMeTpuYecKue 3a1aql Ha MPHUMEHCHHUE BEKTOPHO-KOOPANHATHOTO
MeTo/a.



Pemate 3amaun Ha JOKAa3aTe€NbCTBO MATEMAaTMYECKUMX OTHOIUEHWH M HaXOXIACHUE
TeOMETPUYECKUX BEJIIMYMH MO 00pa3laM MM aJIrOPUTMaM, IMPUMEHsSI U3BECTHBIE METOABI IpU
PELICHUH CTaHAAPTHBIX MAaTEMATHYECKUX 3a1a4.

[IpuMeHATh mpocTellIne NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHbBIE
CHCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1ay.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPONE U IKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUM B UCKYCCTBE.

[IpuMeHATh NOJyYEeHHBIE 3HAHMS HA NPAKTUKE: aHAJIU3UPOBATh PEAJbHBIE CUTyalud M
IIPUMEHATH  HU3YyYEHHBIE TOHATHS B  IIPOLECCE IIOMCKA  PELICHUs  MaTeMaTHU4ECKU
chopMyIHpPOBaHHOW NPOOIEMbI, MOACTUPOBATh pPEATbHbIE CHTyallUd HA S3bIKE T'€OMETPHH,
HCCJIEN0BATh IIOCTPOEHHBIE MOJEIN C MCIOJIb30BAHMEM TI'€OMETPUUYECKHMX IOHATHU U TEOpEM,
anmapara anreOpsl; peniath NpakTHYeCKUe 3a1a4u, CBI3aHHbIE C HAX0XKICHUEM FeOMETPHUECKHUX
BEJINYMH.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Jj‘g W3yuaemblii MaTepHa Koa-Bo | o150 | Koa-so K‘;‘](II;BO
II/1I qyacoB q)/M M/M
10 k1ace
1 | Bsexenue B crepeoMeTpHIO 10 5 15 -
[IpsiMbIe ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 6 1
[TapannenbHOCTh NPSMBIX U IIIOCKOCTEH 18
3 | IlepnenauKyIsIpHOCTH NPSAMBIX U 12 18 1
IIJIOCKOCTEMN
4 | VYrael Mexay OpSIMbIMHU U IJIOCKOCTSAMU 10 5 15 1
5 | MHororpanHuku 11 5 15 1
6 | OOBEMBI MHOTOTPAaHHUKOB 9 5 15 1
7 | TloBTOpeHue: ceueHMsl, PaCCTOSHUS U yTJIbl 4 2 6 1
OBHIEE KOJIMYECTBO YACOB 11O 68 34 102 6
MMPOI'PAMME
11 KJIACC
Jj‘g H3y4aemblii MaTepua Koa-Bo 5580 | Kon-o K(;?I—,BO
n/n HaCOB | gy M/M
11 knace
1 | Tena Bparmienust 12 6 18 -
2 | OOBémbI TeN 3) 3 9 1
3 | BexTOopbl 1 KOOPAWHATHI B IPOCTPAHCTBE 10 3) 15 1
4 | TloBTrOopeHue, 0000IIEHNE, CUCTEMATH3AIHS 7 3 9 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I1O0 34 17 51 3
ITPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC

Aranacsa JI.C., byry3oB B.®., Kagomner C.b. u ap. «MaremaTtuka: anrebpa u Hadaja
MaTeMaTHYeCKoro  aHanm3a, reomerpus. leomerpus 10-11  xmace:  yueb. s

0011eo0pa3oBaTesIbHbIX OpraHu3alui: 0a3oBbIi W yriyOJIeHHBIH ypoBeHb». — M.:
[Ipocgemnienue, 2022r
Ne Ne Conep:kaHue y4eOHOT0 MOXYJIst Hdara Kp
¢popma | Munu MOAYJIfA
MOy -
| Moy
Jast
Tema 1. BBenenne B crepeomerpuio (15 m/m)

DJIeKTPOHHBIE pecypchl:

https://www.youtube.com/watch?v=F1tawqG6xyw

o https://www.youtube.com/watch?v=0pplfbrFsYM
o  https://www.youtube.com/watch?v=daKfRJDpX0k
e https://www.youtube.com/watch?v=hWhhjnrGMnc
e https://www.youtube.com/watch?v=te3yBvnP2pE
1 1 OCHOBHbBIE TIOHATHS CTEPEOMETPUHU: TOUKA, MpsMast, IIIOCKOCTb,
IPOCTPAHCTBO
2 [IpaBuna  u300pakeHUsT Ha  PUCYHKax:  M300pa)KeHUs
IUIOCKOCTEH, MapajyieNbHbIX MNPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
3 [IpaBuna  u300pakeHUsT Ha  PUCYHKax:  M300pa)KeHUs
IUIOCKOCTEH, MapajyieNbHbIX MNPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
2 4 [TonsTHs: mepecekarouecs MIOCKOCTH, IEpeceKaroIuecs
npsiMasi ¥ IIIOCKOCTb
5 [TonsTHs: mepecekarouecs MIOCKOCTH, IEPeceKaroIuecs
npsiMasi ¥ IIIOCKOCTh
6 [TonsTus: mepecekaronyecs MIOCKOCTH, IepeceKaromuecs
npsiMasi ¥ IIIOCKOCTh
3 7 3HaKOMCTBO C MHOTOI'paHHUKaMH, U300paxeHue
MHOT'OIPaHHUKOB HA PUCYHKAX, Ha MPOEKLMOHHBIX YepTEkax
8 3HaKOMCTBO C MHOTOI'PaHHUKAaMH, U300paKeHHe
MHOT'OI'PaHHUKOB HA PUCYHKAaX, Ha MPOEKLMOHHBIX YepTekax
9 3HaKOMCTBO C MHOTOI'PaHHUKAaMH, U300paKeHHe
MHOT'OI'PaHHUKOB HA PUCYHKAaX, Ha MPOEKLMOHHBIX YepTekax
4 10 | HauanbHble cBefleHUs O KyOe U MUpaMuJIe, UX Pa3BEPTKU U
Mojienu. CeueHuss MHOTOIPaHHUKOB
11 | HavanbHble cBeJieHUS O KyOe U MUpaMHJIe, UX Pa3BEPTKU U
Mojiesii. CeueHus MHOTOTPaHHUKOB
12 | HauanbHble cBeJieHUS O KyOe U MUpaMHJIe, UX Pa3BEPTKU U
Mojiesii. CeueHns MHOTOTPaHHUKOB
5 13 | [lonsTre 06 aKCMOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUH U CIEJCTBHSI U3 HUX
14 | Ilonsitue 06 aKCHOMATHYECKOM IMOCTPOSHUU CTEPEOMETPHH:



https://www.youtube.com/watch?v=F1tawqG6xyw
https://www.youtube.com/watch?v=OpplfbrFsYM
https://www.youtube.com/watch?v=daKfRJDpX0k
https://www.youtube.com/watch?v=hWhhjnrGMnc
https://www.youtube.com/watch?v=te3yBvnP2pE

AKCHOMBI CTEPEOMETPHUU U CJIEJICTBUS U3 HUX
15 | Ilonstue 06 akcHOMATHYECKOM MOCTPOSHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUH U CJICJICTBUS U3 HUX

Tema 2. IIpsimble U IVI0CKOCTH B IpocTpaHcTBe. [lapajuiebHOCTD NPAMBIX U IJI0CKOCTel (18 M/m)
DNEKTPOHHBIE PECYPCHI:
e https://www.youtube.com/watch?v=GPgOAYQUIos
e https://www.youtube.com/watch?v=X8ANTOf mks
e https://resh.edu.ru/subject/lesson/6129/start/131672/
https://www.infouroki.net/kontrolnyy-test-po-geometrii-na-temu-pryamye-i-ploskosti-v-prostranstve.html

6 16 | B3anmHOe pacnoyioXeHHe IPSIMBIX B TPOCTPAHCTBE
17 | Ilepecekaromuecsi, mapajulelibHble UM CKPEIIUBAIOLIUECS
psIMbIC

18 [TapajienpHOCT IPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE
[TapamienpHOCTh NPSIMON U INIOCKOCTH

7 19 | Yrusl ¢ coHanpaBiieHHBIMH CTOPOHAMHU
20 | Yroa Mex/y NpsiMbIMHU B IIPOCTPAHCTBE
21 | Yroa Mex/y NpsiMbIMHU B IPOCTPAHCTBE

8 22 | IlapamienbHOCTh IIOCKOCTEH: apalieIbHbIC TUIOCKOCTH
23 | CroiicTBa mapajuieabHbIX INIOCKOCTEH
24 | CpoiicTBa MapayuIeIbHbBIX INIOCKOCTEH

9 25 | [Ipocreiimue mpocTpaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH:
TeTpaxap, Ky0, mapasuiesieIuIe
26 | [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH:
TeTpaxap, KyO, mapasuiesieuIe
27 | IIpocreiimume mpoCcTpaHCTBEHHBIE (PUTYPHI HA TIIOCKOCTH:
TeTpaxap, KyO, mapajuiesenuIe

10 28 | IloctpoeHue ceueHui
29 | Iloctpoenue ceueHui
30 | [ToctpoeHue cevueHU

11 31 O60011eHre U cucTeMaTH3allvs 3HaHU|, YMEHUH 1 HaBBIKOB 1
32 | Koumponvnas paooma Nel no meme "Ilpsamoie u niockocmu
6 npocmpancmee. llapannenvnocms npamvlx u naockocmei'
33 | Koumponavnas paooma Nel no meme "Illpsamvie u naockocmu
6 npocmpancmee. Ilapannensnocms npamvix u naockocmein"

Tema 3. [leprnieHAUKYJISAPHOCTH NPAMBIX U MJI0cKOCcTel (18 M/m)

DJIEKTPOHHBIE PECYPCHI:
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://www.youtube.com/watch?v=KvUep7ZknFY
https://www.youtube.com/watch?v=5176 AhTYmn0
https://uchitelya.com/geometriya/115652-test-perpendikulyarnost-pryamyh-i-ploskostey-10-
klass.html

e https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/6063/start/21120/

12 34 | IlepneHOUKYISPHOCTD NPSIMON U TNIOCKOCTH:
NepHeHUKYISIPHbIC IPsMbIE B IPOCTPAHCTBE
35 | IIpsiMble mapajuienbHble U NEPIIEHAUKYISPHBIE K MIIOCKOCTH
36 | IIpsimMble mapajuiebHbIE U NEPIICHAUKYISPHBIE K MJIOCKOCTH

13 37 | Ilpu3Hak nmeprneHIuKyJIIpHOCTH NMPSMON U TUIOCKOCTH
38 | Ilpu3Hak nepreHMKyJIIPHOCTH IPSIMON U INIOCKOCTH



https://www.youtube.com/watch?v=GPgOAYQUIos
https://www.youtube.com/watch?v=X8ANTOf_mks
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://www.infouroki.net/kontrolnyy-test-po-geometrii-na-temu-pryamye-i-ploskosti-v-prostranstve.html
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://www.youtube.com/watch?v=KvUep7ZknFY
https://www.youtube.com/watch?v=5176AhTYmn0
https://uchitelya.com/geometriya/115652-test-perpendikulyarnost-pryamyh-i-ploskostey-10-klass.html
https://uchitelya.com/geometriya/115652-test-perpendikulyarnost-pryamyh-i-ploskostey-10-klass.html
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/6063/start/21120/

39

[Ipu3HaK NeprneHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH

14 40 | [Ipu3HaK NepHeHAUKYIIPHOCTH NPSIMON U TJIOCKOCTH
41 | Ilpu3HaK NepneHAuKYISIPHOCTH NPSIMOM U IJIOCKOCTH
42 | llpu3HaK nepneHAuKYJISIPHOCTH NMPSMOM U TIIOCKOCTH
15 43 | Teopema o npsiMOi EPIICHIMKYJISIPHOHN MIIOCKOCTH
44 Teopema 0 mpsiIMOM NEPIEHANKYJISIPHON MIJIOCKOCTH
45 Teopema 0 IpsiIMOM NEPIEHANKYJISIPHON MIJIOCKOCTH
16 46 | [lepneHauKymsp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKHU JI0
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM J0 TNIOCKOCTH
47 | IlepneHauKymsp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM J0 TNIOCKOCTH
48 | IlepneHIuKyIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 TNIOCKOCTH
17 49 O06001IeHre U cucTeMaTU3aIlMs 3HaHU, YMEHUN U HABBIKOB
50 | Koumponvnas paooma Ne2 no meme "Ilepnenouxynapuocmeo
npAMbIX U naockocmen"
51 | Konmponvnas paboma Ne2 no meme "Ilepnenouxynapnocmep

npAMbIX U naockocmen"

Tema 4. Yribl Mexay NpsiIMbIMHU H IJI0CKOCTAME (15 M/M)

18 52 | Yrusl B IPOCTPAHCTBE: YIOJI MEKIY MPSIMON U TNIOCKOCTHIO
53 JIByTpaHHBIN yroJl, JMHEHHBIN YIoJl ABYTPAHHOTO yria
54 | AByrpaHHbI yroJ, JUHEHHBIN yroJl ABYTPAHHOTO yIJia
19 55 | IlepneHaUKyYISPHOCTD IUIOCKOCTEH: MPU3HAK
MEPIIEHIUKYISIPHOCTH IBYX TIOCKOCTEH
56 | IlepneHaUKYISIPHOCTD IUIOCKOCTEH: MPU3HAK
MEPIIECHIUKYISIPHOCTH IBYX TIOCKOCTEH
57 | IlepneHUKYyISIPHOCTD TUIOCKOCTEH: MPU3HAK
MEPIIEHIUKYISIPHOCTH IBYX TIOCKOCTEH
20 58 | Teopema o TpEX MepHEeHIUKYIAPAX
59 | Teopema o TpEX MEPHEHIUKYISPAX
60 | Teopema o TpEX MEPIECHIUKYIIAPAX
21 61 | Teopema o TpEX MepHEeHIUKYISPAX
62 | Teopema o TpEX MEPICHIUKYIAPAX
63 TeopeMa 0 TpEX NEPHEHAUKYIISPAX
22 64 | OGoOIIeHue 1 cucTeMaTH3alMs 3HaHUI, YMEHUH W HAaBBIKOB
65 | Konmponvnaa paboma Ne3 no memam
"Ilepnenouxynapnocmo npamulx u naockocmen’ u "yt
Mexcoy npamvimu u naockocmamu'’
66 | Koumponvnas paboma Ne3 no memam

"Ilepnenoukynapuocms npamvix u naockocmeir” u "Yeno
MexHcoy npamvimu u naockocmamnu'

Tema 5. Muororpansnuku (15 m/m)

DNEKTPOHHBIE PECYPCHI:

https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://multiurok.ru/tests/itogovyi-test-po-teme-mnogogranniki-dlia-10-klassa.html

23

67

IIoHsiTHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTBI
MHOT'OTPaHHMKA, BBIITYKJIbIE M HEBBITYKJIbIE MHOIOTPAaHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA



https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://multiurok.ru/tests/itogovyi-test-po-teme-mnogogranniki-dlia-10-klassa.html

68

[Ipu3ma: n-yronpHas Ipu3Ma; rpaHd U OCHOBAHMUS IPU3MBI,
npsiMasi ¥ HaKJIOHHAs IPU3Mbl; OOKOBasi U IIOJIHAsL TIOBEPXHOCTh
IIPU3MBI

69

[Tapannenenunen, TpsiMOYTOJIbHBIN TapaAJIJICIICIUIICA U €T0
CBOMCTBA

24

70

HI/IpaMI/II[aZ Nn-yroJjibHasd nmupaMuja, rpaid 1 OCHOBAaHUEC
InmupaMuabl; OOKOBast W MOJIHAS MMOBCPXHOCTH IMUPAMUIBI;
IIpaBUJIbHAA U yceqéHHaﬂ IupaMuaa

71

[TpaBuiIbHBIE MHOTOTPAHHUKH: TIOHSATHE MPABUIHLHOTO
MHOTOIpaHHHKA; IPaBHIIbHAS IPU3Ma U TPAaBUIIbHAS
MUpaMHJIa; TPABUIIbHAS TPEYTOJIbHAS MUPAMUJIA U TIPABUIbHBIN
TeTpa’ap; Kyo

72

HpeI[CTaBJIGHI/Ie O IMIPpaBUJIbHBIX MHOI'OI'paHHUKAX: OKTas’ap,
AO0ACKa’Ap U UKOCARP. CI/IMMCTpI/IH B IIPOCTPAHCTBC!
CUMMCETpPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ, TIJIOCKOCTH.
OeMEHTHI CUMMCTPHHU B IIMpaMuIax, IIapalICICIIHUIICAaX,
IMIPpaBHUJIbHBIX MHOTOT'PaHHHUKAaX

25

73

Brruucnenue 31eMeHTOB MHOIOIpaHHUKOB: pEOpa, TuaroHasi,
YIJIBIL

74

Brruucnenue 31eMeHTOB MHOIOIPaHHUKOB: pEOpa, 1uaroHa,
YIJIBIL

75

[Inomjanp 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH
IPSIMOI TPHU3MBI, IJIOLIAIb OCHOBAHUH, TeOpeMa 0 GOKOBOI
MTOBEPXHOCTHU NPSIMON IPU3MBI

26

76

[Tnomanb 60K0BOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH
MPSIMO¥ TIPU3MBI, TUIOIIA/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM
MMOBEPXHOCTHU MPSIMOM IIPU3MBI

7

[Tnomjanp 60K0BOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHOM
MUPaMU/Ibl, TEOPEMa O IUIOIAAN OOKOBOM MOBEPXHOCTH
yCEe4EHHOM MMPAMHU/IBI

78

[Tnomaaps 60KO0BOM MOBEPXHOCTH M MMOBEPXHOCTH MPABUIBHOMN
MUPaMU/IBI, TEOpPEMa O TIIOMATH OOKOBOM MOBEPXHOCTH
YCE€YEHHOW MUPAMUBI

27

79

O600111eHre U cucTeMaTH3allusl 3HaHUH, YMEHUHN 1 HaBBIKOB

80

Koumponvnaa paboma Ned no meme ""Mnozozpannuku"’

81

Konumponvnas paboma Nod no meme ""Mnozozpannuxku'

Tema 6. O6béMbI MHOTOTpaHHUKOB (15 M/M)

28 82 | Ilonstue 00 00béMe
83 | O0bEM mupaMuIbl
84 O06BEM TUpaMUIBI
29 85 O0BEM TUPAMHU/TBI
86 O0BEM TUpaMUIBI
87 O0BEM TUpaMHUIBI
30 88 | OO6BEM npU3MBI
89 | O0bEM mpU3MBbI
90 | O6BEM pU3MBI
31 91 | O0bEM pU3MBI
92 | O6BEM PU3MBI
93 | O6BEM pU3MBI
32 94 | OGo01IeHue U cucTeMaTH3alMs 3HaHUH, YMEHUH U HaBBIKOB




95 | Konmponsnasa paboma Ne5 no meme "O6vémul
MHO0202pAHHUKO08"'

96 | Konmponsnasa paboma Ne5 no meme "O6vémul
MHO0202pAHHUKO08"'

IloBTOpEHUE: ceueHUsi, PACCTOSIHUA U YIIbl (6 M/M)
DNEKTPOHHBIE PECYPCHI:
e https://www.youtube.com/watch?v=JpMfPE2fabY
e https://www.youtube.com/watch?v=dyyALAdF3PU
https://www.youtube.com/watch?v=DIDIAw98dmg

33 97 IToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITNS 3HAHUH

98 BrrurcieHue yriioB: MeX,1y CKpEIUBAIOITUMUCS PSIMBIMH,
MEXTy TIPSIMOH ¥ TTIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTJIOB
MEXJTy TUIOCKOCTSIMH

99 Brrurcnenue pacCTOSHUN: MEXKIY ABYMS TOUKAMH, OT TOUKH
710 TIPSIMO#A, OT TOYKH 10 TUIOCKOCTH, MEXTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU

34 100 | [ToBTOpeHHE, 00OOIIEHNE CUCTEMATH3AITNS 3HAHHUIA 1

101 | Hmozoean konmpoavnas paboma
102 | IlocTpoeHne ceueHuii B MHOTOTPaHHHKE

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIEI 17151 VUEHUKA

ArtanacsH JI.C., byty3oB B.®., Kagomues C.b. u ap. «MaremaTuka: anredpa u Hadana
MaTeMaTHYecKoro aHaiunsa, reomerpus. 'eomerpus 10-11 kiacc: yue6. nis
00111€00pa30BaTENbHBIX OpraHU3aINii: 0a30BBIM U YTITyOJIICHHBIH YPOBEHBY. — M.:
[Ipocsemenne, 2022r

METOANUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

AranacsH JI.C., byty3oB B.®., Kagomues C.b. u ap. «MaremaTuka: anredpa u Hadana
MaTeMaTHYecKoro aHaimsa, reomerpus. 'eomerpus 10-11 kiacc: yue6. nis
00111€00pa30BaTEeIbHBIX OPraHU3aINi: 0a30BBIM U YTITyOJICHHBIH YPOBEHBY. — M.:
[Ipocsemenne, 2022r

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubnunoreka 11O



https://www.youtube.com/watch?v=JpMfPE2fabY
https://www.youtube.com/watch?v=dyyALAdF3PU
https://www.youtube.com/watch?v=DlDlAw98dmg







