MVYHUIUITAJIBHOE BIO/DKETHOE OBIMEOBPA3OBATEJIbHOE YUYPEXJIEHHUE
«CPEJJHAA OBILIEOBPA3OBATEJIbBHA S IIKOJIA Ne2y
MYHULIMIIAJIBHOI'O OBPA3OBAHUS T'OPOJICKON OKPYTT CUM®EPOIIOJIb
PECITYBJIMKU KPbHIM

[MPUHATA COI'JTACOBAHA YTBEPXIEHA
Ha 3acefganuu MO 3am. aupekropa o YBP Hupexrtop
pykoBoautens MO Kyxnuna B.A.
JlsixoBa H.B. HeBnyOkas H.O.  Ilpuka3 Ne 407
[Iporokon or 28.08.2024 or «30» aBrycra 2024 r
Ne 4 «29» aBrycra 2024 r
PABOYAS ITPOT'PAMMA

yueOHoro npeamera «I'eomerpus. bazoBblii ypoBeHb)

it oOyvatomuxcs 10-11 kimaccos

OG6rmee konmm4yecTBO 4YacoB - 102 4acos:
B 10 xmacce - 68 yacoB (2 yaca B HEJIEIIO),
B 11 kiacce - 34 gacoB (1 4ac B Hezen).

Ha 2024-2025 y4eOHblii roj

Cumdepomnoinb, 2024 r
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MNOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma yueOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS s
oOyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DenepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CPEeAHEro ollero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHUPOBBIX  TPEOOBAHWH, TPEABABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, U TPaAUIUid POCCUIICKOr0 0O0pa3oBaHMs.
Peanuzarus nporpamMMbel oOecriednBaeT OBIAJACHHUE KIFOYCBBIMU KOMIICTCHITHSIMH,
COCTABJISIIOIIIAMU OCHOBY I CaMOPA3BHUTHsSI W HEMPEPBIBHOTO 00pa30BaHUS,
IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO W II03HABATEIILHOTO pPa3BUTHS
JUYHOCTHU OOYyHArOLIUXCH.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Baxxnoctp yueGHOro Kypca T€OMETpHUM Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA MNPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX H
OPEIMETHBIX pPE3yJIbTaTOB OOyYEHUs T€OMETPUU B HANPABICHHH JIMYHOCTHOIO
pa3BuTHs oOyuaromuxcsi, ¢GopMUpoBaHUS (DYHKIIMOHATIHLHON MaTeMaTHYeCKOU
TPaMOTHOCTH, U3YUYCHHS IPYTrUX y4eOHbIX AUCIUIUTHH. Pa3BuTne y oOy4aromuxcs
NPaBUJIbHBIX MPEACTABICHUN O CYIIHOCTH U IMPOUCXOXKICHUU T€OMETPUUECKUX
abcTpakiuii, COOTHOLIEHUH PEaJbHOTO M WACAJbHOI0, XapaKTepe OTpaKeHUs
MaTeMaTU4YEeCKOW HAyKOW SIBIICHUM M NPOLECCOB PEAIBbHOIO MHPA, MECTE
F€OMETPUM B CUCTEME HAYK U POJIM MATEMATUYECKOTO MOJEIUPOBAHUS B HAYYHOM
NO3HAaHUM U B MIPAKTUKE COCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaluxcsi, a TakKe KayeCTB MBIIUICHHUs, HEOOXOJMMBIX JUIS aJanTalud B
COBPEMEHHOM OO0I1IeCTBE.

'eomerpust sBisieTcs OMHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK Kak OOECMEeYMBAET BO3MOXKHOCTh HU3YYEHHUS Kak
JUCUUIUIAH €CTECTBEHHO-HAYYHOUW HAIPaBJIECHHOCTH, TAK U T'YMaHUTAPHOM.

Jlornyeckoe MblUieHUe, (GopMUpyeMoe NpPU HU3YYEHHH OOYYaroIIMMUCS
MNOHSATUWHBIX OCHOB T€OMETPHUH U IOCTPOCHUU LEMOYKH JIOTHUECKUX YTBEPKIACHUN
B XOJI€ PEUIEHUS TEOMETPUYECKHUX 3a/lady, YMEHUE BBIJBUTaTb U OIPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCHOJIB3YIOTCS NPHU PEIICHUM 3a4ad €CTECTBEHHO-
HAY4YHOTO I[MKJIA, B YaCTHOCTHU U3 Kypca QU3HUKU.

YMeHUe OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYILIECTBEHHYIO POJIb BO
BCEX 00JIacTAX AESITeNIbHOCTU 4enoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOrO ObITHSA, (opma
OTpaXXEHUsI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHEHIHOTO MO3HAHUS W aKTHUBHOTO
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npeoOpa3oBaHusi  JAEHCTBUTEIBHOCTH. OmnepupoBaHWE  MPOCTPAHCTBEHHBIMHU
oOpazamMu O0OBEIMHSAET pa3Hble BHUABl y4€OHOH U TPYIOBON JEATEITHLHOCTH,
SBJISIETCSI OJAHMM W3 TPO(ECCHOHATBHO BAXKHBIX KA4YE€CTB, MOITOMY aKTyallbHA
3amaya (opMUpOBaHHUS y OOYYArONIUXCS MPOCTPAHCTBEHHOTO MBINUICHHS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN JACSTEIIBHOCTH 10 MHOTUM HAIPABJICHUSIM.

lens ocBoenmsi mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00y4deHuss — oOmieoOpazoBaTeIbHOE U OOUIEKYJIBTYPHOE Pa3BUTHE
oOydaromuxcss  4epe3  oOecreueHHWEe  BO3MOXKHOCTH — TPUOOpPETCHHS] U
UCTIONb30BAaHUSl CUCTEMATHYCCKUX TI'E€OMETPHUYECKHX 3HAHWUH W JICHCTBUH,
CHEIM(PUIHBIX TEOMETPUH, BOBMOKHOCTH YCTICIIIHOTO MPOJIOHKCHHSI 00pa30oBaHMsI
TI0 CIIEIUATBHOCTSM, HE CBS3aHHBIM C MPUKJIIAJHBIM HCIIOJIb30BAHHEM T'€OMETPHH.

[IporpaMmma 1o reoMeTpur Ha 0a30BOM YpOBHE TNIpeaHA3HAYCHA IS
o0yJaromuxcs CPEAHEH MIKOJIbI, HE MCIIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyIHEHUH
Ha YpOBHE OCHOBHOTO 00Iero oopazoBanusi. Takum oOpa3om, oOydarongecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIME MaTeMaTHYEeCKHE YMEHHS, CBS3aHHBIC
co crmenupuKol TEOMETPUHU U HEOOXOIUMBIC Il KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3yYUTh T€OMETPHUIO Oojee
rIyOOKO, €CJIM B JajJbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUYECKHX
3HAHUAX B MPOPECCHOHATHHON ACSITETFHOCTH.

JlocT)KeHHe e OCBOCHHS MPOrpaMMbl OOECTIEUMBAETCS PpEHICHHEM
COOTBETCTBYIOIIMUX  3amad. [IpHOpUTETHBHIMU  3ama4aMH  OCBOCHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCS:

 hopMHUpOBaAHUE TIPEACTABICHHS O TEOMETPHH KaK 9YaCTH MUPOBOH KYJIbTYpPbI

¥ OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIUM MUPOM;
 hopMHUpOBAHUE TIPEACTABICHHUSI O MHOTOTPAaHHUKAX W TeJaX BPAIICHUS Kak
0 BaXHEWUIUX MaTEeMAaTHUYCCKUX MOJEISAX, MO3BOJISIONIMX OIKCHIBATH U
M3y4aTh pa3HbIC SBICHHS OKPY)KAIOIIET0 MUPA;

 hopMHUpOBaHUE YMEHUS PACIO3HABATH HA YEePTEKaxX, MOACIAX U B peaTbHOM
MUpE MHOTOTPAHHUKH U TeJIa BPAIICHHUS,

* OBJIQ/ICHWE METOJAaMH pEIICHUS 3a7ad Ha MOCTPOCHHUS Ha H300paKEHUSIX
MIPOCTPAHCTBEHHBIX QUTYD;

e bOpMHUpOBAaHWE YMEHHUS ONEPUPOBATH OCHOBHBIMH  TOHSATHUSMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PEIIECHUS OCHOBHBIX TUIIOB 3a/1a4; (hOPMHUPOBAHUE
YMEHUSI TPOBOJUTH HECJIOXKHBIE JIOKa3aTEIbHBIC PACCYKICHUS B XOJIE
pEeIICHUST CTEPEOMETPUYECKMX 3a7a4 W 3a7Ja4 C MPAKTHUYECKUM

COZIEpIKaHUEM;
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e Pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yuaromumxcs,
II03HABATEIIbHON aKTUBHOCTH, UCCIENOBATEIBCKUX YMEHUN, KPUTUYHOCTH
MBILLIJIEHUS;

 popMHUpOBaHUE (PYHKIMOHAIBHON T'PAaMOTHOCTH, PEJIEBAHTHOW I'€OMETpPHUU:
YMEHHE pacro3HaBaTh MPOSBIECHUS I'€OMETPUUYECKUX MOHATUN, 0OBEKTOB
Y 3aKOHOMEPHOCTEH B PEAJIbHBIX JKU3HEHHBIX CUTYalUAX U IIPU U3yYECHUU
ApyruX  y4eOHBIX  MPEIMETOB, MPOSIBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, (POPMYJIMPOBATh UX HA S3bIKE T€OMETPUU U CO3/1aBaTh
Ir€OMETPUYECKAE MOJENH, IPUMEHATh OCBOCHHBIM TI'€OMETPUUYECKH
anmapar  Jud  peuieHus [IPAKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH [10OJyYEHHBIE PE3YJIbTATHI.

OTnuYuTENbHON OCOOEHHOCTBHIO MPOTPaMMBbl SIBISETCS BKIIIOUEHHUE B KYpC
CTEPEOMETPUM B HAdyaJle €ro M3y4eHHs 3a/1ay, pPEIIAeMbIX Ha YPOBHE
MHTYUTHUBHOTO TIO3HAHMUS, U OIIPeNEIEHHBIM 00pa3oM opraHu3oBaHHasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO W IMPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTAMYJIMPYET MPOTEKAHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JNAJIbHEUIIEMY U3YUYCHUIO TIPEAMETA.

[Ipeanoutenue oTaaéTcsl HArJISHO-KOHCTPYKTUBHOMY METOJYy OOy4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHMSI MMEIOT B CBOEH OCHOBE YUYBCTBEHHOCTh NMPEIMETHO-
NIPAaKTUYECKON ACATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXcsd B Kypce€ CTEPEOMETPHUH MPOBOAUTCSA 3a CUET pEIIEHUs 3aJad Ha
CO3JaHME  NPOCTPAHCTBEHHbIX  O0pa3oB M  3aJay Ha  ONEpUpPOBAHUE
IpOCTpaHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpaza MNPOBOAMUTCS C OMNOPOM Ha
HarJIAIHOCTh, @ OIIepUpPOBaHUE O00pa3oM — B YCIOBUSAX OTBIEYEHHUS OT
HaIJISIAHOCTH, MBICIICHHOTO U3MEHEHUS €r0 UCXOIHOTO COJEPKAHUS.

OcHoBHBIE cozaepiKareNbHble TUHUK Kypca «I'eomerpunm» B 10-11 kiaccax:
«MmuororpanHukmn», «lIpsMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOopbI M KOOpIAMHATHI B IPOCTPaHCTBEY. DOPMUPOBAHHUE JTOTHUECKUX YMEHUI
pacrpenensercs HE TOJBKO MO COJIEPKATENbHBIM JHMHUAM, HO W II0 TOJaM
oOy4eHHs Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUsI.

Copnepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pE3yJbTaTam
OCBOGHMSI paboyell MporpaMMbl, pacnopeneiaeéHHbIM M0 TrojaaM OOy4eHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJEHHE TIE€OMETPUUYECCKHUMHU
NOHATHSAMHU M HABBIKAMM OCYLIECTBIISIOCH MOCIEA0BATEIBHO U IOCTYIIATENIBHO, C
cOOJIOICHUEM TIPUHIUIA TPEEeMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIOYAIIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUNA OOydYaroluXcs, pacIIupss u
yrinyouss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3U.
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MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reometpun orBoaures 2 yaca B Henenmo B 10 kinacce u 1 gac B
Henento B 11 kimacce, Bcero 3a iBa roja ooyuenus - 102 yueOHbIX yaca.
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COJEPKAHUE YYEBHOT O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  NOHATHS  cTepeomeTpud. Touka, TmpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHsATHE 00 akcMoMaTHMYEeCKOM IOCTPOEHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIENCTBUS U3 HUX.

B3anmHOe pacnosiokeHue MNpsAMbBIX B IPOCTPAHCTBE: IIE€PECEKArOLUecs,
napajulesibHble UM CKpeuuBaronmecs npsMsie. [lapamnenpsHOCTs MNpsAMBIX U
IUIOCKOCTEH B INPOCTPAHCTBE: IApaJUICIbHBIE IIPAMBIE B  IIPOCTPAHCTBE;
[1apaJuIeIbBHOCTh TPEX MPAMBIX; MapAJLIECIBHOCTh NPSAMOU U IUIOCKOCTH. YIUIBI C
COHAIIPABICHHBIMA CTOPOHAMH; YrOJI MEXIAYy MNPsAMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEN: rapajule/IbHbIC IIJIOCKOCTH; CBOMCTBA
napajulenbHbBIX IuIocKocTed. Ilpocteiimine mnpocTpaHCTBEHHBIE (UIYpHl Ha
IUIOCKOCTHU: TETpadip, Ky0, napaieiaenunes; IoCTPOCHHE CEUCHU.

[TepneH UKy PHOCTD NPSIMOM U IUIOCKOCTHU: MEPIEHIAUKYIISIPHBIC NIPSIMbIE B
[IPOCTPAHCTBE, NPSAMBIE MapajulesIbHble W NEPIEHAUKYISAPHbIE K IUIOCKOCTH,
[IPU3HAK IIEPHEHAMKYISAPHOCTA IPSAMOM M IUIOCKOCTH, TeOpeMa O MNpsIMOu
NIEPIIEHAUKYIIAPHOU IIJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJ MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroOJI, JIMHEHMHBIM yroJ JBYTPAHHOIO  yIJIa.
[IepnieHAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKHU 10 INIOCKOCTH, PACCTOSTHUE
OT  TOpsIMOM 1O  TUIOCKOCTH,  HOPOEKIUs  (QUIypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ IJIOCKOCTEW: TNPHU3HAK  IEPIECHIUKYJIAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MEPHEHIUKYIISIPaXx.

MHororpaHHuKH

[IoHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'PAHHHUKA, BBIITYKJIbIC
Y HEBBITYKJIblE MHOTOTPAHHUKH; pa3BEPTKAa MHOTrOrpaHHuka. [Ipusma: N-yronpHas
npu3Ma; TPAaHU U OCHOBAaHHUS MPHU3MBI; IpAMas M HAKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh [IPU3MBL. [Tapannenenunen, IIPSAMOYTOJIbHBIN
napajuleJienune]; U ero cpoucra. llupammpa: n-yronpHas nupamuga, TPaHU H
OCHOBAaHME MUPAMUJIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMHU/IBI; IPABUJIbHAS U
yCeu€HHas MNUpaMuja. OJEMEHTbl Npu3Mbl W nupamuiabl. [IpaBuibHbBIE
MHOTOI'PAHHUKU: MOHATHUE MPABUJIBHOIO MHOIOIPaHHUKA; NpPaBUJIbHAS IIpU3MaA U
IpaBUJIbHAS NMPAaMUJA; NPABUIbHAA TPEYroJibHasA IHpPAaMHUIA W TNPABUIBHBIN
TeTpasap; KyO. IlpencraBieHune o NpaBUIBHBIX MHOIOTPaHHUKAx: OKTa’p,
noJeKka’ip u ukocasap. CedeHust Npu3Mbl U IUPAMHUIBI.
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CummeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IJIOCKOCTU.  JJEMEHThl CUMMETPUM B NHUpaMUlax, MNapajljieenuIenax,
MPaBUIIbHBIX MHOTOTPAHHUKAX.

Boluucnenne 51€eMEHTOB MHOTOTPAHHHKOB: péOpa, WaroHaiv, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH U TIOJHOW MOBEPXHOCTH TMPSIMOM MPHU3MBI,
oAb OCHOBaHWM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOU MPHU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH TMPaBUIBLHON MHPaMUIBI,
TeopemMa O IMIomanau yceu€HHol nupamuasl. llonstue o6 o0bEme. OO0BEM
NUPaMU/JIbI, IPU3MBI.

[logo6ubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAASIMHU
MOBEPXHOCTEH, 00bEMaMK MOI0OHBIX TEII.

11 KIIACC

TeJia BpalueHus

Humuaapryeckast MTOBEPXHOCTb, oOpa3yromue IIWTHHAPUICCKON
MIOBEPXHOCTH, OCh IMWJIWHIPHYECCKOW TOBEpPXHOCTU. [lMauHp: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpasywlas M OCh;, IUIONAAhr OOKOBOM U TOJHOU
TTOBEPXHOCTH.

Konunyeckass ToBepXHOCTh, 00pa3yronue KOHMYECKOW TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MOBEpXHOCTH. KOHYC: OCHOBaHWE M BEpPIIMHA, 00pa3yroIasi
U OChb, IUIOMIaJb OOKOBOM W TIOJHON TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yronue 1 BbICOTa; OCHOBAHUS W OOKOBAsi TOBEPXHOCTD.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOLIAIb MOBEPXHOCTU CQEpHI.
B3anMHoe pacmonoxkenue chepsl U IMIIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
IJI01A/1b CEePHI.

N3o00pakenne Ten BpalieHus Ha IIOCKOCTH. Pa3BEpTka MuIMHIpa 1 KOHYCA.

KoMmOunanun Tem BpalmieHWss W MHOTOTPAaHHHKOB. MHOTOTPAaHHWK,
OMHCaHHBIA OKOJIO cdepnl; chepa, BNHCAaHHAST B MHOTOTPAHHUK, WIH TEJIO
BpAIICHMUSI.

[Tonsarue 06 00bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Te. Teopema 006 00BEME
IPSIMOYTOJILHOTO TMapajuienenurena u cienctsus w3 He€. OO0BEM mMIMHIpA,
KoHyca. O0BEM mapa u miomaab cepsol.

[TonoOuble Tena B mpocTpaHcTBE. (COOTHONIEHUS MEXKAY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMK MOTOOHBIX TETI.

Ceuenuss mwinHApa (MapajuielbHO M MEPIEHIUKYJISIPHO OCH), CEYEHUs
KOHyca (TapajijieIbHOC OCHOBAHHMIO U TIPOXOJAIIEe YEepe3 BEpIINHY), CCUCHHUS
mrapa.
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BekTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha mockocty U B mpocTpaHcTBe. ClI0kKEHUE U BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Kcio. PasiioxkeHnue BekTopa 1o TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwiio mapauienenunena. Pemienue 3amay, CBSI3aHHBIX €
IIPUMEHEHHEM IIpaBWJI JEUCTBUM C BekTopamu. lIpsmoyronpHas cucrema
KoopauHat B IpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaX. YTOJd MeXIy BekTopamu. CKaJasipHOE MPOU3BEACHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsAMbIMUA U INIOCKOCTAMU. KoopanHATHO-BEKTOPHBIN
METOJ MPU PELICHUH T'€OMETPUUYECKUX 3aa4.
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IIVIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHSA MPOrpaMMbl y4yeOHOro MpeaMeTa
«MareMaTuka XapaKTepU3yITCS:

I'paxknanckoe BocmuTanue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYAIOMIErocs Kak akKTUBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOrO OOINeCTBa, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHl W IIp.), YMEHHUEM
B3aUMOJCICTBOBATh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSMHA U Ha3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHHE:

c(hOpMHPOBAHHOCTHIO POCCUICKOM TPaXAAHCKON UIEHTUYHOCTH, YBaXKEHHUS K
MPOIUIOMY M HACTOSILIEMY POCCUNMCKONM MAaT€MATUKH, [IEHHOCTHBIM OTHOILIEHUEM K
JTOCTHUKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MaTEMaTUUYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO 3TUX JOCTHKEHUH B APYIMX HayKax, TEXHOJIOTHAX, cepax
SKOHOMUKH.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHEM JyXOBHBIX LEHHOCTEN POCCHUICKOTO HapoJa;
c(OpMHPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OTUYECKOrO MOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHHUN HAYKU U JEATEIbHOCTHIO
Y4€HOT0; 0CO3HAHUEM JIMYHOIO BKJIA/Ia B IOCTPOCHHUE YCTOMUMBOIO OyaylIero.

JcTeTHYECKOe BOCIIMTAHUE:

3CTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOYAs 3CTETHKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, peuIeHuu, paccyXAcHuM;
BOCIIPMMMYHMBOCTBIO K MATEMAaTUYECKHUM aCIIEKTaM Pa3JInYHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO yMEHHSI TPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 3JJ0pOBOro U 06e30macHoOro oopasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3A0POBOE MUTaHUE, COATaHCUPOBAHHBIA PEXKUM 3aHSATUU U

OTZbIXaA, peryispHas duznyeckas aAKTUBHOCTD); duznyecKoro
COBEPLICHCTBOBAHMS, pu 3aHATHUSIX CIIOPTUBHO-03I0POBUTENBHON
NEATEIBHOCTHIO.

TpyaoBoe BocnnuTanue:
TOTOBHOCTBIO K TPYydy, OCO3HAHWUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
pasMuHBIM  cepaM  TPOPECCHOHAIBHOM  JIEITCIBHOCTH, CBS3aHHBIM  C
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MaTeMaTHKOW M €€ NPHIOKESHHSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeit mnpodeccun W pealn30BbIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTreMaTHYeCKOMY OOpa30BaHHIO U
caM0oOOpa30BaHUIO0 HA MPOTSHKCHUH BCEM JKU3HHM,; TOTOBHOCTBIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTeMAaTHIYECKON HAIPaBICHHOCTH.

IK0JI0rHYecKoe BOCIIUTaHHE:

c(hOpMHUPOBAHHOCTBIO DKOJOTHUECKON KYJIBTYpbl, TMOHUMAHUEM BIIHSHUS
COITMAJIbHO-DKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIMAIbLHOU
Cpenbl, OCO3HAaHWEM TJI00AJBLHOTO  XapaKTepa HSKOJIOTHMUECKHX  IIpoOIIeM;
OpHCHTallMel Ha TPHMECHCHHE MAaTeMAaTHUYCCKUX 3HAHWH IS pelIeHUs 3ajad B
00JaCTH  OKpY)KarolIeH cpe/bl, IUIAaHUPOBAHUS IIOCTYIIKOB M  OICHKH HX
BO3MOXKHBIX TTOCJICJICTBUMN JUISI OKPYKaIOMIEH CPe/Ibl.

IleHHOCTH HAYYHOTO TIO3HAHMS

c(hOpPMHPOBAHHOCTBI0O MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  Pa3BUTHS HAayKH MW  OOIIECTBCHHOW TMPAKTUKH, ITOHUMaHUEM
MaTEMaTHYCCKOM HAayKd KaK CQepbl YeIOBEUECKOW NEATeIbHOCTH, JTAloOB €&
pPa3BUTHS M 3HAYUMOCTH JUISI PA3BUTHUS ITUBWIM3AIMW, OBJAJACHUEM S3BIKOM
MaTEMaTUKH M MaTEMaTHYCCKON KyNIbTypOodl KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIATh MPOCKTHYIO M HCCICAOBATEIbCKYIO NEATeILHOCTD
WHIVNBUAYAJTLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIE Pe3yJbTaThl OCBOSCHUS IMPOTPaMMBI YIEOHOTO TpeameTa
«Marematukay XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusiMuY, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OCUCTNEUMU.

1)  Vuusepcarvnvie  noznasamenvHuvle  Oeiicmsus,  0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECco8 00yuarowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJCalowezo  Mupa,  NpUMeHeHue  J02UYECKUX,
uccie008amenbeKux onepayull, ymeHul pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aAeiicTBU:

 BBISIBJISITh M XaPaKTEPU30BATh CYIIECTBECHHBIC MPU3HAKH MaTEMaTUYECKHUX

OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIY TMOHATUSIMH; (HOPMYITHPOBATH
OTIpENICICHUs]  TOHSATWH; YCTAHABIMBATH CYIIECTBEHHBIM  MPHU3HAK
Kiaccu(uKanyyu, OCHOBaHWS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHATHN3A;
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e BOCIPUHUMATh,  (OPMYIHPOBaTh W  NPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBIC, €IUHUYHBbIC, YaCTHbIE U OOIIHE;
YCIIOBHBIE;

e BBISIBJISITH MaT€MAaTHYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H WU
npotuBopeunss B (akTax, JAHHBIX, HAOMIOJACHUSIX U YTBEPXKICHUSX;
npenjaratb ~ KpUTEpUM N7 BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e ICTIATh BBIBOJIBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JIETyKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTUH;

e IPOBOJIUTH CaMOCTOSITENILHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
yTBEPKJEHUHN (MIPSIMbIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
NPUBOJIUTH TPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbL;

e BEIOMpATh CMOCOO pelIeHus Y4eOHOM 3agauyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHMs, BbIOMPATh HaumOoJiee MOIXOIAIUMNA C Yy4ETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue qeMcCTBUS:

¢ ICTIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHUS;
(GopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOUIME MPOTUBOPEYHE, MNpOoOIEeMY,
yCTaHABIMBaTh MCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

e IPOBOJANTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYECKOro OObEKTa, SIBICHUS,
MpOLIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXAYy OOBEKTaMH, SBIICHHUSIMH,
MPOLIECCAMY;

e CAMOCTOSITEBLHO (DOPMYIHPOBATH OOOOIIEHUSI U BBIBOJIBI MO PE3yjbTaTaM
MIPOBEIEHHOIO HAOIIOJEHUS, UCCIEAO0BAaHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHNUI;

e IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE INIPOLECCa, a TaKXKE BBIIBUTaTh
MPEANOIO0KEHNS O €r0 PA3BUTUN B HOBBIX YCJIOBHSIX.

Pabora ¢ nHpopmanmei:

e BBISIBJIATH JACUIIUTH HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA Ha
BOIIPOC U I PELICHUS 3a]1auH;

e BEIOUpaTh WH()OPMAITUIO U3 UCTOYHUKOB Pa3IMYHBIX THIIOB, AaHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBaTh M MHTEPIPETUPOBATH HHGOPMAIUIO Pa3THMUHBIX
BUJIOB ¥ ()OPM TIPEACTABIICHUS;

e CTPYKTYpHUPOBaTh HH(POPMAIIUIO, TIPEACTABISTh €€ B PAa3IHUHBIX (OpMax,

WJUTIOCTPUPOBATH TpadUuecKy;
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e OLICHUBATH HaJEKHOCTD uHbopmaIuu o CaMOCTOSITEIILHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvie  KOMMyHUKamu@Hble  Oelicmeus,  obecneuusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00VUAIOUUXCHL.

OO0menue:

e BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSIMHU
U IeIsIMU OOIICHUS; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCbMEHHBIX TEKCTaX, /aBaTh MOSCHEHHS IO XOIy
pelieHus 3aa4i, KOMMEHTUPOBATh MOJIYYSHHBIN pe3yibTarT;

e B X0JIe 00CYXICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY O0OCYXJIaeMOU TEMBI,
npoOJieMbl, perraeMoi 3aJjauu, BHICKA3bIBaTh UACH, HAIICJICHHbIC HAa TIOUCK
pEIIeHMs; COMOCTaBISATh CBOM CYXKIEHHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JMAaIora, OOHAPYKUBATh Pa3IMYME U CXOJCTBO MO3UIUH; B
KOppeKTHOU hopme hopMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAKEHHUS,;

e IPE/ICTABIIATH PE3YJIbTAThl PEIICHUS 33/1a4d, IKCIIEPUMEHTA, UCCIICIOBAHMUS,
IIPOEKTA; CaMOCTOATEIbHO BBIOMpaTh (OpMAT BBICTYIUICHUS C Y4YETOM
3a/lay Mpe3eHTalMu U 0COOEHHOCTE! ayAUTOPHUH.

CoTpyaHn4ecTBo:

e IOHUMATh M MCIOJB30BaTh MPEHMYIIICCTBA KOMAaHTHON ¥ WHANBUIYaTbHON
paboThl MpH pelIeHUH Y4eOHBIX 3ajad; MPUHUMATh 1E€JIb COBMECTHOM
NEeSATeTbHOCTH, IUIAHUPOBATh OPTraHMU3allMI0  COBMECTHOM  paboThI,
pacrpenensTh BUIbI paboT, JOroBapUBaThCS, OOCYXKJaTh MPOIECC HU
pe3yabTat paboThl; 0000111aTh MHEHUS] HECKOJIBKUX JIFOACH;

e y4AaCTBOBATh B IPYMIOBBIX opmax padoThl (0OCYyKJeHUs], 0OOMEH MHEHUH,
«MO3TOBBIE INTYPMbl» W WHBIC); BBINOIHATH CBOI YacTh pPalbOTHl W
KOOPJIIMHUPOBATh CBOM JICHCTBUA C JPYTUMH UIE€HAMHA KOMAaH/IbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJAJa B OOLIMU MPOIYKT MO KPUTEPUSIM,
c(hopMyJIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUSI.

3) Yuusepcanonvie  pezynamuenoie oeticmsus, obecneuusaiom
G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCHU.
Camoopranuszauus:

e COCTABJISITH IIJIaH, aJITOPUTM PELIEHUS 3a7a4ui, BEIOUPATh CIIOCO0 pEeIeHHs ¢
y4€TOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATHh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH C yYETOM HOBOU
UH(pOpPMALIHH.

CaMOKOHTPOJIb:

eBJIQJICTh HABBIKAMU  TO3HABAaTEIbHOM  pedieKCMH KakK  OCO3HAHUS

COBCPIIACMBIX )ICI/ICTBI/II/I N MBICIUTCIBHBIX IPOLECCOB, HMX J%CSYJIBT&TOB
OnepaTop 340 O
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BIAJCTh CIOCOOAMH  CaMOMNPOBEPKH, CAMOKOHTPOJS Tpolecca M
pe3yJibTaTa pelICHUsI MATEMATUYECKOM 3a1a4u;

e IIPEJIBUJIETH TPYJAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PELICHUHU 3a1a4H,
BHOCUTH KOPPEKTUBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHUE pe3yjbTaTa IEJIHM U YCIOBUSM, OOBSICHATH
IIPUYMHBI JTOCTHKEHUS WIM HENOCTHMIKECHUS PE3YyJIbTaTOB JEATEIBbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KIJIACC

OnepupoBath MOHSATUSIMHU: TOUKA, TPSIMas, TIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHH W CJICACTBHS W3 HUX NPHU PEIICHUH
T€OMETPUYCCKUX 3a]1aY.

OnepupoBaTh MOHATHSIMU: MMAPATUICTLHOCTh U MEPIIEHINKYISIPHOCTh MPSMBIX
Y IIJIOCKOCTEMN.

KnaccudummpoBate B3aMHOE pPACTONIOKEHHE MPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBarh MOHATUSAMH: JBYTPAHHBIA YTOJ, TPAaHU JBYTPAHHOTO YrJa,
pedpo ABYrpaHHOTO yria; JUHEHHBIM YroJl IBYTPAHHOTO YTIJIa; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATHUSMU: MHOTOTPAHHMK, BBIMYKIBIA M HEBBITYKJIBIH
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIILHBIN MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAHHHKOB (MHUpaMUa; MPU3MA,
PSIMOYTOJILHBIN Mapalijiesienumne, Kyo).

KnaccupummpoBath ~ MHOTOTpaHHHMKH,  BBIOMpasl ~ OCHOBaHHS IS
KJIacCU(PUKAIUU (BBITYKJIBIE W HEBBIMYKIbIC MHOTOTPAHHUKH, TPaBUIHHBIC
MHOTOTPAHHHUKH; TIPSIMbIC U HAKJIOHHBIE TIPU3MBI, TapaJIJICIICTIATIC B ).

OnepupoBath MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBSCHATH IPHUHIIUITBI TIOCTPOSHUS CEUCHUH, UCIIONIb3YsT METO/T CJICIOB.

CtpouTh ceueHHS MHOTOTPAHHUKOB METOJIOM  CJIEIOB, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXy, COOKY, CHU3Y.

Pemath 3amaun Ha HAXOXKIEHUE TEOMETPUICCKUX BEIMYUH IO 00pas3am Win
aNropuTMaM, IPUMCHSSI HW3BECTHBIC AHAJIUTUYCCKUE METOIbI TPU PEIICHUH
CTaHJAPTHBIX MAaTeMAaTHYECKUX 3a7a4 Ha BBIUYMCICHUE PACCTOSHHN MEXKITY JTBYMSI
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TOYKaMH, OT TOYKM JO IHPsAMOM, OT TOYKH [JO IUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS IIPSIMBIMU.

PemaTh 3a1aun Ha HAXOXKICHUE T€OMETPUUYECKUX BEJIMYMH MO 00pa3lam Win
alropuTMaM, NPUMEHSAS U3BECTHBIE AHAJIUTHUYECKUE METOABl IIPU PEIICHUU
CTaHJAPTHBIX MAaTEeMaTHYECKMX 3aJay Ha  BBIYUCIECHUE YIVIOB  MEXIY
CKPCILMBAIOIIMMUCS TNPAMBIMM, MEXIAY IMPsAMOA M  INIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI M IUIOMIAAM [TOBEPXHOCTEH MHOIOIPAHHUKOB (IpU3Ma,
nupaMpja) ¢ TNpUMEHEHHEM (OpMyN; BBIYMCIATH COOTHOIICHHS MEXIY
IUIOIIA/IIMU TIOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHUMMETpUS B IPOCTPAHCTBE;, LEHTP, OCb U
IUIOCKOCTh CUMMETPUHU; LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPHI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHGMOpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTypax, MPEJCTABICHHYIO HA yepTexax M
PUCYHKAaX.

[IpumensaTe reoMerpuueckue (axThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANOJIararoluX HECKOIbKO 1IaroB PEUICHUs], €CJIU YCIOBUS IIPUMEHEHUS
3a/laHbl B IBHOU (opMme.

[IpuMeHATh  NpoOCTENIIME NOPOrpaMMHBIE  CpPEACTBA U JIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1ay.

[IprBoauTE IIpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHW B MPUPOJE U
YKU3HU, pACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpumeHATh MOJyYEHHBIE 3HAHUSA Ha IPAKTUKE: AHAJIU3UPOBATH DPEaJIbHbBIC
CUTyallUM W IIPUMEHATh HU3YYEHHBIC IIOHATUSA B MPOLIECCE IIOUCKA PELICHUs
MaTeMaTU4YeCcKu C(HOpPMYJIMPOBAHHON MpOOIEMBbl, MOJAEIUPOBATh PpPEaJbHbIE
CATyallUM Ha s3bIKE TI'C€OMETPHUM, WCCIEH0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUUECKUX MMOHATHI M TEOPEM, alapara aareOpsl; pemarhb
IIPAKTUYECKUE 3aa4H, CBSI3aHHbBIEC C HAXOXKICHUEM I'€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TOHATHIMH: [HIWHIPUYECKAs TOBEPXHOCTh, OOpa3yrOIIHE
MWIMHAPUYECKON  TIOBEPXHOCTH,  IWJIWHIAP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yronue KOHUYECKOH TOBEPXHOCTH, KOHYC; c(heprueckasi TOBEpXHOCTD.

Pacno3naBats Tema Bpamienus (UIMHAP, KOHYC, cdepa u map).

OOBSICHATH CITOCOOBI MTOTYUYEHUS TE BPAIICHHUS.

KiaccudunupoBats B3auMHOE pacroiokeHue chepbl U IIOCKOCTH.

Onepatop 3710 000 "KomnaHus "TeH3op"
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OnepupoBath MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAaHHWE LIAPOBOIO CJIOS, BHICOTA LIAPOBOIO CIOS;
IaPOBOM CEKTOP.

Boruncnate  00BbEMBI M IJIOIIAAM  IOBEPXHOCTEH Tela  BpalleHWUs,
reOMETPUYECKUX TeJ C IPUMEHEHUEM (HOopMyI.

OnepupoBaTh MNOHATUSMHM: MHOTOTPaHHUK, BIOHUCAaHHBIK B cdepy H
OMHCaHHBIM OKOJI0 cdephl; cdepa, BOUCAHHAE B MHOTOIPAHHUK WM TeEJO
BpaILlCHHUS.

BbuMcasTh COOTHOLIEHUS MEXy IJIOLAASMH MOBEPXHOCTEN M 0ObEMaMu
MOI00HBIX TEIL.

N3o00paxarh u3yyaemble (UIypbl OT PYKM M C INPUMEHEHHMEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInosHATE (BBIHOCHBIE) JIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
(quryp: BU1 cBEpxy, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJ BPAILICHUS.

W3BnekaTh, HWHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexkax U
PHUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B TPOCTPAHCTBE.

BbInonHATS  IEHCTBUA  CIOXKEHUS BEKTOPOB, BBIYMTAHMUS BEKTOPOB H
YMHOKEHHUS BEKTOPa Ha YUCIO, OOBSACHATh, KAKUMU CBOMCTBAMH OHU 00JIaat0T.

[IprMeHATH TpaBWIIO MapajuIeNIeNUIIeA.

OnepupoBath NOHATUSIMU: J€KAPTOBBI KOOPJIMHATHI B POCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXIy
BEKTOpaMH, CKaJIIPHOE MPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOU3BEIACHUE, pAaCKIaJblBaTh BEKTOpP 1O JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBarh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[IpumenaTy reomeTpuueckue (aKTbl JUIS PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEeANoIaratoMX HECKOIbKO IIAroB PEIICHHs], ECIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

Pewate mpocreiiline reoMeTpuyecKrue 3alayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOIO METO/IA.

Pemwlate 3amaum Ha JOKa3aTeabCTBO MATEMATHYECKUX OTHOLIEHUH W
HaXO0XKJIEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WK aJropuTMaM, IpUMEHsI
U3BECTHBIE METO/IbI IPU PELIEHUH CTAHIAPTHBIX MATEMATUYECKHX 3a/1a4.

Onepatop 3710 000 "KomnaHus "TeH3op"
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[IpumenaTe mpocredmme NOpOrpaMMHBIE  CPEICTBA H  AJIEKTPOHHO-
KOMMYHUKAlMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBOAUTHE NpUMEPHI MATEMAaTUYECKHMX 3aKOHOMEPHOCTEW B MPUPOJAE H
YKU3HU, paClIO3HABATh IIPOSIBJIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpumeHATh MOJIydEeHHBIE 3HAHUSA Ha IMPAKTUKE: AHAJIU3UPOBATH PEAJIbHBIC
CATyallUM W IIPUMEHSATh HW3YYECHHbIC IIOHATUS B IIPOLECCE MOUCKA PELICHUS
MaTeMaTH4YeCKh CHOPMYTUPOBAHHOM MPOOJIEMbI, MOJEIUPOBATh peajbHbIC
CATyallUM Ha $3bIKE TI'€OMETPHUM, WCCIEI0BATh IIOCTPOCHHBIE MOJIEIA C
UCIOJIb30BAaHUEM T€OMETPUUECKUX MMOHATHIN U TEOpEeM, arrapara aareOpbl; pemarhb
IPaKTUYECKUE 3aa4H, CBI3aHHBIE C HAXOK/ICHHUEM T€OMETPUUECKUX BEIUYMUH.

Onepatop 3710 000 "KomnaHus "TeH3op"
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10 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne HaunMeHoBaHUe pa3/iesioB U TEM
Kontpoabnsle | Ilpaktuueckue | (UnppoBbie)
n/n NMPOrpamMmmbl Bceero
padoThI padoThI o0pa3oBaTte/bHbIE
pecypcsl
1 IToBropenue. ILnannmerpus 3
2 BBe/ieHME B CTEPEOMETPHIO 3 bu6mmorexa IIOK
https://m.edso0.ru/1c209e37
[IpsiMble M TIIOCKOCTH B IPOCTPAHCTBE. 14 1 BuGmuorexa [IOK
3 [TapamienbHOCT NPSMBIX U IJIOCKOCTEN https://m.eds00.ru/1c209e37
4 [leprieH IUKYIAPHOCTD MPSAMBIX U IIIOCKOCTEN 12 bubmmorexa IIOK
https://m.edso0.ru/1c209e37
5 Vel MeXAy NPSIMBIMU U INIOCKOCTSIMU 8 1 Bubimoreka LIOK
https://m.edso0.ru/1c209e37
6 MHororpanHuKu 13 1 bubmuorexa [IOK
https://m.edso0.ru/1c209e37
7 OO0BEMBI MHOTOTPAaHHUKOB 9 1 Bubimoreka [IOK
https://m.edso0.ru/1c209e37
8 IToBTOpEHME: CEUEHMSI, PACCTOSIHUS U YTJIbI 6 1 bubmmorexa [JOK
P ' P e https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 S) 0

KyxHuHa Bepa AnekcaHapoBHa
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11 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undpoBbie
Ne n/m P Konrpoasnsie | IlpakTuyeckue (1upp )
NPorpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTsbI
pecypcsl
bu6munoreka [JOK
L Tena ppateris 12 https://m.edso0.ru/1c209e37
N bubmuoteka [JOK
2 OOpEme1 Te ° ! https://m.edsoo.ru/1c209e37
bu6nunoreka [JOK
3 BekTopb!l 1 KOOpAMHATEI B IPOCTPAHCTBE 11 1 https://m.edsoo.ru/Lc209e37
4 [ToBTOpenue, 0600IICHHE, 6 1 bubamnoreka [IOK
CUCTEMaTU3aLMs 3HAHUU https://m.edso0.ru/1c209e37
OBHIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

Maremaruka: ['eomerpus 10-11 kmacce. ba3oBsiit ypoBenb: yueOnuk / Atanacsa JI.C.,
byry3oB B.®., Kanomues C.b. u apyrue— M.: AkinonepHoe o0miectBo «M3naTenscTBO

«IIpocBemenue»

METOANYECKHUE MATEPHAJIBI IJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://resh.edu.ru/ - OGpa3oBarenbHbINi TOPTAT «POCCHICKas 3JEKTPOHHAS IIIKOJIA

https://lesson.academy-content.myschool.edu.ru/

- bubnuoreka [IOK

http://www.edu.ru/ - Poccuiickoe obpa3oBanue- GeaepaabHbIi mopTa

http://www.ege.edu.ru/ - Odpurmansusrii cait EI'D

http://www.fipi.ru/ - Marepuanst EI'D u THA

http://www.math.ru - Kosutekius KHUT, BUACO-TICKIIH, TOA00pKa 3aHUMATETbHBIX

MareMaTHueckux ¢akros. MHpopmanus 06 onuMIIuaaax, HayqHbIX MIKOJIaxX M0 MaTeMaTHKe.

Mennareka

http://school-collection.edu.ru - Xpauuuiiie €IHHON KOUIEKIIUU [H(PPOBBIX

00pa3oBaTeIbHBIX PECYPCOB, TJI€ MPEACTABIIECH IIUPOKUI BBIOOP 3JIEKTPOHHBIX TOCOOMIA

http://fcior.edu.ru - XpaHuauBIE HHTEPAKTUBHBIX DJICKTPOHHBIX 00pa30BaTEIbHBIX

peCypcCoB.

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMMCHIO
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