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|. ITossicHUTeJIbHAA 3aIIUCKA

[IporpaMMma o reoMeTpur Ha ypOBHE CpeaHEero odiiero oOpa3zoBaHUs MOJTOTOBICHA Ha
ocaoBe ®I'OC COO, ®OIT COO, Konnenuuu mpenogaBaHus MaremMaTuku B Poccuiickoit
Oenepannn  (yrBepkaeHaPacnopsokenuem  [IpaBurtensctBa Poccuiickoit  deneparuu ot 24
nexadpst 2013 r. N 2506-p), ¢ yu€rom pacrpenenéHHbIX M0 KilaccaM MPOBEPSAEMbIX TPEOOBaHHI
K pe3yJibTaTaM OCBOCHHs 00pa30BaTeIbHON MPOrpaMMBbl CPEAHETO 001ero oopa3oBaHusl.

[TosicauTenpbHAS 3aMMCKa OTpaXKaeT OOIIUE e U 3a7a4d U3y4yeHUs TeOMETPUH, MECTO B
CTPYKType Y4eOHOro IiaHa, a TakKe MOAXOIbl K OTOOPY COJEp)KaHUS M OINpeAeNCHUIO
MJIAHUPYEMBIX PE3yJIbTaTOB.

Copepxanue 00y4eHHsI PacKpbIBaeT coepraTelibHble JUHUH, KOTOpBIE IpeiararTcs
JUTSE 005I3aTEIBHOTO U3YUEHUS B KXKIOM KIIacCe Ha YPOBHE CPEIHETo 001ero oopa3oBaHusl.

[Tnanupyemsble pe3yabTaThl OCBOECHUS MIPOrPAMMBI IO T€OMETPUH BKIIOYAIOT JIMYHOCTHBIE,
METanpeMETHbIE PE3yJabTaThl 32 BECh NEpUOA OOydYeHHS Ha YypPOBHE CpPEIHEro OOMIeTo
o0pa3oBaHus, a TAKXKe MPEIMETHbBIE TOCTHKEHUS 00y4aroIIerocs 3a KaKIblid roJ] 00y4eHHsl.

1.1. CBs3b padoueii nporpaMmmbl yue0HOro Kypca «I'eomerpus» ¢
NporpaMmoii Bocnuranus Ha yposue COO

PaGouast mporpamMma y4eOHOTO Kypca «I'€OMETpUS»OpPUEHTHPOBaHA Ha IEJICBbIC TPUOPHUTETHI,
chopmynupoBaHHbie B paboueii nporpamme Bocriutanuss MBOY COUI um. A.M.Cenumiena
c.BonoBo. T'eomerpusi crmocoOCTBYeT CO3JaHHMIO OJArONPHUSATHBIXYCIOBHHA IS Pa3BUTHS
COIMAJILHO 3HAYMMBIX OTHOIIICHUH MIKOJHLHUKOB U MPEXKJIC BCETO IICHHOCTHBIX OTHOIICHUH:

- K 3HaHWSIM KaK WHTEJUICKTYaJbHOMY pecypcy, oOecleunBaronieMy Oyiayliee 4eloBeKa, Kak
pe3yabTaTy KPOIOTIMBOTO, HO YBIEKATEIFHOTO y4eOHOTO Tpy/aa.

1.2. O0mas xapakrepucTuka yueOHoro kypca «I'eomerpusp»

['eomerpust sBisSeTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpeIHEro oOIero
o0pa3oBaHus, TaK Kak 00ecreunBaeT BOZMOKHOCTh U3YUEHUs JUCLMIUIUH €CTECTBEHHO-HAYYHON
HaMpaBJIEHHOCTH U MPEIMETOB T'yMaHUTapHOro IUKiIa. Jlornueckoe MblluieHue, GopMupyemMoe
IPU U3YYEHUH OOy4YaroIMMUCS MOHATUHHBIX OCHOB I'€OMETPHUH, NP JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOECHUH LIEMIOYKH JIOTHYECKUX YTBEPKIACHUI NIPU PELICHUH T€OMETPUUECKHX 3a/1ad, YMEHUE
BBIIBUTAaTh M OMNPOBEpraTh TMIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPHU PELIEHUH 3a/1a4y
€CTECTBEHHO-HAYYHOT0 [IUKJIA, B YACTHOCTH (PU3UYECKUX 3a/1a4.

OCHOBHBIMHU COZIEpKATEIBPHBIMU JIMHUSIMU ydeOHoro kypca «l'eomerpusi» B 10-11
Kjaccax ABisAOTCs: «IIpsMBle M INIOCKOCTH B NPOCTPaHCTBE», «MHororpanHukmu», «Tena
BpallleHus», «BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JIBUKEHMSI B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeOoBaHME «yMETh ONEPUPOBATH HMOHATHAMM,
peeBaHTHBIMU T€OMETPUHU Ha yrayOonéHHoMm ypoBHe oOyuenust B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepXKATelIbHbIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHpPOBAHHE JIOTMUECKHX YMEHHM
pacnpenensercs HE TOJbKO I0 COJAEPXKATEIbHBIM JIMHUSAM, HO W IO TrojaM OOYyYeHHS.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOEHUS
®denepanbHON paboueill MporpaMMBbl, paclpeeIEHHBIM 0 ToJaM 00y4YeHHUsI, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIMIIMAIBHBIM BOIpPOCaM OOydarouiuecs
oOpalainuch HEOJHOKpaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHUE TE€OMETPUUYECKUMU
NOHATUSAMHM W HaBBIKAMH I1OCJIEAOBATEIbHO M IOCTYNATENbHO, C COOJIOJCHHWEM NPUHIIMIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHMUS BKIIOYaTh B OOILIYyI0 CHUCTEMY TI'€OMETPUYECKHX
npeCcTaBiIeHUi 00yUaroMXCsl, paciupss U yrayounsas e€, oOpa3ys MpOYHbIE MHOXKECTBEHHbBIE
CBSI3H.

1.3. llesiu n3yvenusi yueOHoro kypca «I'eomerpusp»



Llenb ocBOeHMs pOrpaMMbl yueOHOTro Kypea «I'eoMmeTpusi» Ha 6a30BOM ypOBHE O0YUEHUs
— 00meo0pa3oBaTeIbHOE U OOMIEKYJbTYPHOE pa3BUTHE OOYYAIOMIMXCS Yepe3 O00ecIeueHHe
BO3MOXXHOCTH MPHOOPETEHUSI U UCIIOIB30BAHUS CUCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHUHA U
NEHCTBUH, CIEU(PUIHBIX TEOMETPHU, BO3SMOXXHOCTH YCIICITHOTO TIPOIO0JDKSHUsST 00pa30BaHus 1O
CHELHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIATHBIM HCIIOJIb30BAaHHEM T€OMETPHH.

[lporpamma 1o reoMeTpuM Ha 0a30BOM YypPOBHE IpeIHA3HA4YeHA IS OOYYarOIIUXCs
Cpe/HEeH IIKOJbI, HE HCIMBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYJAHCHHA HA YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH
o0IIIMe MaTeMaTHYECKUE YMCHUs, CBSI3aHHBIC CO CHEHU(DUKON T€OMETPUU U HEOOXOAMMBIC JIJIsI
JKU3HHU B COBPCMCHHOM O6H_[eCTBe. KpOMe 9TOro, OHM UMCIOT BO3MOXKHOCTb U3YUYUTb TCOMETPHUIO
6osiee TIIyOOKO, €CiIM B JAbHEUIIIEM BO3HHKHET HEOOXOIUMOCTh B T€OMETPHUYECKUX 3HAHUSX B
npodeCcCHOHATBLHOMN 1eATEFHOCTH.

JlocTrxenue e OCBOECHUSA HpOrpaMMBI o0ecrnieunBaeTcs pelenuemM
COOTBETCTBYIOIIMX 3ajad. [IpHOpUTETHBIMU 3ajladaMu OCBOeHHs Kypca «['eomeTpum» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax siBIsItOTCS:

e (QopmMHupOBaHME NPEJCTABICHHUS O TEOMETPUM KaK YacTU MHUPOBOW KYJIBTYpPHl U
OCO3HaHUE €€ B3aMMOCBS3H C OKPYKAIOLIUM MUPOM;

e (opMupoBaHHE NPEACTABICHUS O MHOIOIpaHHMKax M TeJlaX BpalleHUs Kak o
BAKHEUIINX MATEMaTUYECKUX MOJEIISIX, MO3BOJIIOIIMX ONMUCBHIBATH M M3y4yaThb Pa3HbIE
ABJICHUS OKPY>KAIOILEro MUPa,

e (QopmupoBaHME yMEHMs pPACIIO3HABATh HA YEPTEXKaX, MOJEISIX U B pEalbHOM MHpE
MHOTOTPaHHMKU U Tejla BPalICHMUS,

e OBJIQJICHWE METOJaMM pEIICHUS 3aJa4 Ha TOCTPOCHHS Ha  HM300paKEHUSIX
IPOCTPaHCTBEHHBIX (DUTYD;

e (QopmMHpOBaHME YMEHHS ONEPUPOBATb OCHOBHBIMU IOHSATHUSIMH O MHOTIOIpaHHUKAaX U
TeJax BpallleHUs U UX OCHOBHBIMM CBOMCTBaMU;

e OBJIQJICHWE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 33/1a4; ()OPMHPOBAHUE YMEHHS
IIPOBOJUTHL  HECJOXKHBIE  JIOKA3aTEIbHBIE  PACCy)KIE€HHS B  XOAE€  pelICHUs
CTEPEOMETPUYECKHX 33]1a4 U 3a7a4 C IPAKTUYECKUM COJEPIKAHUEM;

e Dpa3BUTHE MWHTEIUIEKTYQJIbHBIX W  TBOPYECKHUX  CIIOCOOHOCTEH  oOydaromiuxcs,
IIO3HABATEJIBHON aKTUBHOCTH, HCCIIEA0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBIILUICHUS;

e (dopMupoBaHue (PYHKIMOHAIBHOM TI'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: yMEHHE
pacrno3HaBaTh IPOSBIEHHUS T€OMETPUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEHN B
peaJbHBIX JKU3HEHHBIX CUTYallUsIX M TNPH HM3YyYEHHUH JPYTUX Y4EeOHBIX MpPEJAMETOB,
NpPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMyIupOBaTh HMX Ha A3bIKE
FEOMETPUM W CO3[1aBaTb TEOMETPUYECKHE  MOJEIU, IPUMEHATb OCBOCHHBIN
FEOMETPUYECKUIM  ammapar s pelIeHus  PaKTHKO-OPUEHTHMPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLICHUBATH ITOJIYYCHHBIE PE3YIIbTATHI.

1.4. Mecto yueOoHOro Kypca «I'eomeTpusi» B y4eOHOM ILIaHe

Ha u3yuenue reomerpun otBoautcs 2 yaca B Heaento B 10 kiacce u 1 yac B Hegento B 11
KJ1acce, BCero 3a JiBa roga oOydenwus - 102 yueOHbIX yaca.
Jdns peanmuzanuu  nporpamMmbl  ucnonb3yetcs YMK  (Ieomerpus, 10-11: yweOHmk — ans
o0mieo0pa3oBaTeIbHbIX yupekaeHuil: 6a30Bbiii U npoduiabHbii ypoBHU/[JI.C.ATanacsu, B.®.
Byry3oB,C.b. Kamomuer wu ap.] - M.: IIpocemenue, 2016), 1omymeHHbIH K UCIIOIb30BaHUIO
npukazom Munnpocsemenns ot 21.09.2022.Ne858



https://1zavuch.ru/#/document/99/352000942/undefined/

II. Conep:xkanue yuedHoro kypca «I'eomerpusp»
10 KJIACC

IIpsiMmble ¥ MJII0CKOCTH B IPOCTPAHCTBE



OCHOBHBIE TIOHATHS CTepeoMeTpuu. Touka, mpsimMas, MIOCKOCTh, TpocTpaHcTBO. [ToHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anmHOe pacrnosokeHue MpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, NTapaUIeIbHbIE U
cKpemuBamomuecss npsmsle. llapaynensHOCTs NpAMBIX M INIOCKOCTEHM B IPOCTPAHCTBE:
napajuleJbHble IIPSAMBbIE B IIPOCTPAHCTBE; IMApaJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAaMH; YroJl MEXKIy IpPSIMBIMU B
npoctpaHcTBe.  IlapamienpHOCTH  IUIOCKOCTEH:  mapajulelbHble  IUIOCKOCTH;  CBOWMCTBA
napajieNbHBIX IocKocTel. [Ipocreiimue nmpocTpancTBEHHBIE (PUTYPBI Ha MJIOCKOCTH: TETPAdIp,
KyO, napajuienenumes; NoCTpOeHNe CeUeHU.

[lepnieHIUKYJIAPHOCTE OPSIMOM M IUIOCKOCTH:  IEPHEHAMKYJSAPHBIE IPAMBIE B
[POCTPAHCTBE, MPSAMBIC NaApaUICIbHBIE W MEPHEHAUKYJAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPIECHIUKYIIPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TMPAMON IEPHEHAUKYISIPHON
IJIOCKOCTHU. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPAMOW M IUIOCKOCTBIO; JIBYIPAaHHBINA YIOI,
JUHEMHBIA Yroi ABYTrpaHHOro yria. [lepneHauKysasp M HAaKJIOHHBIE: PACCTOSHUE OT TOYKH IO
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O TUIOCKOCTH, TPOEKIHs (GUTyphl Ha IUIOCKOCTb.
[TepieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOIpaHHMKA, OCHOBHBIE DJJIEMEHTbl MHOTOIDAHHUKA, BBIIYKIBIE H
HEBBIIYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yronbHasi npusma; rpaHu
U OCHOBAHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAst ¥ MOJIHAsl TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIbHBIN MapajulesenuIen U ero ceoicrsa. Ilupamuaa: n-yronpHas
nupamp/ia, TpaHM W OCHOBAaHHME NHMpaMHbl, OOKOBas W IOJHAs IOBEPXHOCTb IMUPAMUJBbI;
IpaBWIbHAasg M Yyceu€HHas MNHupamMuaa. OJIEMEHTbl MNpuU3Mbl W nupamuabl. [IpaBunbHbIE
MHOIOTPaHHMKU: MOHATHE MPABUIBHOIO MHOIOIDAaHHUKA; IPAaBUJIbHAS IIPU3Ma W IIPABWJIbHAS
NUpaMKJIa; MpaBUiIbHAsE TPEYTroibHAsl MUpaMKia U IPaBUIbHBIN TeTpalap; kyO0. [IpencraBienue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M ukocadap. CedeHus NpuU3MBI U
NUPAMHU/IBI.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOMH, IUIOCKOCTH.
DneMEeHTbl CUMMETPUH B IUpaMuax, Napaieienuneax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans 60koBoi
MOBEPXHOCTU M TOJHOM IOBEPXHOCTH MPSMOM TNpHU3MBI, IJIOLIAJAb OCHOBAHUW, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIBHON NMHUpamMuAbl, TeOpeMa O IUlouaau yceu€éHHol mnupamuibl. [loHsTHE 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHONIEHHS MEXAY IUIOMIAASIMU IMOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tesa BpaleHus

[MunuHapuyueckas MOBEPXHOCTb, OOpa3yloollue IMIMHIPUYECKON TOBEPXHOCTH, OCh
WIMHIPUYECKON moBepxHOCTU. L{UmuHAp: ocHOBaHMS M OOKOBasi TOBEPXHOCTh, 00Opa3yromias u
0Cb; IJIOIab OOKOBOW M MOJTHOW MOBEPXHOCTH.

Konudeckass MOBEpXHOCTh, OOpa3yrolMe KOHUYECKOW IMOBEPXHOCTH, OCh M BEpUIMHA
KOHUYecKol moBepxHOCTH. KoHyc: ocHOBaHume M BepIlIMHA, OOpasymolias M OCh; IJIOLIA/Ib



OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylolue M BBICOTA; OCHOBAHUS U
OOKOBast TOBEPXHOCTH.

Cdepa m map: meHtp, paguyc, OUaMeTp; IUIOMIAAb IMOBEPXHOCTH cdepbl. BizanmHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIoImaas chepol.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpA U KOHYCA.

KomOunanuu Ten BpaleHHss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN OKOJIO
cdepsl; chepa, BMcaHHAsT B MHOTOTPAHHUK, UJTH TEJIO BPAIlCHUS.

[Tonsitue 006 o00béMe. OcHOBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIBHOTO Tapauienenumneaa u cieactsus w3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOMICHUS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

Ceuenust 1mwmMHApa (MAapajUIeIbHO M NEPIEHAUKYISPHO OCH), CEUYEHUs KOHyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BeKkTopbl M KOOPAHUHATHI B MPOCTPAHCTBE

BekTop Ha 1I0CKOCTH U B IpocTpaHCTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha 4Mcio. PasnoxkeHune BekTOopa 1O TpEM HEKOMIUIAHAPHBIM BekTopam. I[IpaBuiio
napajuienenunena. Penenue 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBUI C BEKTOpaMHU.
IIpsmoyronbHas cucremMa KOOpAMHAT B ImpocTtpaHcTBe. KoopauHarsl Bekropa. IIpocreimue
3aJaud B KOOpIMHATax. Yroia Mexay BekTopamu. CKalsipHOE INPOU3BEINCHHE BEKTOPOB.
Bpluucnenue yrioB MexIy NPSMBIMM U IIIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBI METOJ IIPU
PEILIEHNN T€OMETPUYECKUX 3a/1ay.

III. IlnaHupyembie Ppe3yJabTaThbl OCBOCHHUS Y4YeOHOro Kypca
«I'eomeTpus»

JIMYHOCTHBIE PE3YJIBTATHI



1) rpazknanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MMO3UIMU OO0yYaromerocss Kak akKTUBHOTO H
OTBETCTBEHHOT0 WJIEHA POCCHUHCKOro O0OIIecTBa, MPEACTaBICHHE O MaTEeMaTHYECKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SABJICHUH, MPOIEAYp I'PaxaaHCKOTO
oOmrectBa (BBIOOPHI, OMPOCHL U APYroe), yMEHUE B3aUMOJIEUCTBOBATh C COLIMAIBHBIMU
MHCTUTYTaMH B COOTBETCTBHUHU C UX (PYHKUHAMU U HA3HAUECHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OpMUPOBAHHOCTh POCCUICKOIN TIpa)kIaHCKON MIACHTUYHOCTH, YBXKEHHUS K MPOLLIOMY
U HacTOSLIEMY POCCHIICKOM MaTeMaTHK{, LIEHHOCTHOE OTHOUIEHHWE K JOCTHIKEHHSIM
POCCUHCKUX MaTEeMAaTUKOB U POCCUNCKON MaTeMaTUYECKO MIKOJIbI, UCIIOJIb30BAHUE ITUX
JOCTIKEHUH B IPYTrUX HAyKax, TEXHOJIOTUSAX, Chepax IKOHOMHKH;

3) 1IyXOBHO-HPaBCTBEHHOE BOCTIMTAHME:

OCO3HAaHME JyXOBHBIX LEHHOCTEH pOCCHUIICKOrO  Hapoaa, Cc(HOPMHUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMS, JTUYECKOTO IIOBEICHMS, CBS3aHHOTO C MPAKTHUYECKUM
IPUMEHEHUEM JOCTM)KEHUH HAyKM U JEATEIbHOCTBIO YUEHOr0, OCO3HAHUE JIMYHOI'O
BKJIaJ[a B IOCTPOEHHE YCTOWYMBOTO OyIYILEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETHYECKOE  OTHOIIEHHWE K  MHpPY, BKIIOYas  OCTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/4ay, PELICHUH, pacCyKIeHUI, BOCIPUUMYHMBOCTH K
MaTeMaTHYECKUM acCIeKTaM pa3InYHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(OpPMUPOBAHHOCTh YMEHHS TMPUMEHSATh MaTeMaTHYeCKHe 3HAHMS B HHTepecax
310pOBOTO U 0e30macHOro o0Opasza JKHW3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY
3I0pPOBBIO  (3A0POBOE MHUTaHWE, COAJAHCUPOBAHHBIM pPEXUM 3aHATUH U OTIbIXA,
perynsipHasi (pu3nuecKasi akTUBHOCTH), (PU3MUYECKOE COBEPIICHCTBOBAHUE MPH 3AHITHUAX
CHIOPTUBHO-03/I0POBUTENLHON IS TEIbHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTb K TPYIy, OCO3HAHUE [IEHHOCTU TPYIOJI00Us, HHTEPEC K Pa3InuHbIM chepam
npo(hecCUOHANIBHOM AEATEIbHOCTH, CBA3AHHBIM C MAaTEMAaTUKOW U €€ MIPUIIOKEHUSIMHU,
YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymiedt mnpodeccu U PeaTu30BLIBATH
COOCTBEHHBIE KU3HEHHBIE IUIaHbI, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTHYECKOMY
00pa30BaHUI0 U €aMOOOpa30BAHUIO HA TMPOTSHKEHUH BCEH KHU3HH, TOTOBHOCTh K
AaKTUBHOMY  y4YaCTHUIO B  pEIIEHUU  TMPAKTMUECKUX  33Jad  MaTeMaTU4YecKOu
HaIpaBJIECHHOCTH;

7) IKOJI0rM4YecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYpbl, TMOHHUMAaHHE BIUSHHUS COIUAIBHO-
HKOHOMUYECKUX MPOLECCOB Ha COCTOSHUE NMPUPOAHON U COLMATIBHON Cpefibl, OCO3HAHHE
I00ANFHOTO  XapakTepa OJKOJOTMYECKUX TMpoOJIeM, OpHeHTallds Ha TpPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUM I pemieHusl 3a7ad B O0JIacTH OKpY)KaroIleW cpelbl,
MJIAHUPOBAHUE MOCTYIKOB M OLEHKM MX BO3MOXKHBIX MOCIEICTBHM I OKpYKarouiei
Cpelibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOM MPaKTUKU, MOHUMAaHUE MaTeMaTHYeCKOW HAyKH Kak
cdepbl 4enoBeUEeCKON NIEATENIbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAYMMOCTH IS Pa3BUTHUSA
LIMBWIN3AI[UU, OBJIAJICHUE S3bIKOM MATEMaTUKH W MaTE€MaTUYeCKOW KYJIbTYpOl Kak
CPEICTBOM  I[O3HAHUS  MHpa, TOTOBHOCTb  OCYHIECTBJIATH  HPOEKTHYI0  H
MCCJIEI0BATENbCKYIO IESITENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.
METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS



ba3oBble JJornvyeckue aJeCTBUSA:

BBISIBIIAIT M XapaKTEPU30BaTh CYIIECTBCHHBIC MPH3HAKM MaTEMaTHUYECKHX OOBEKTOB,
MOHSITHI, OTHOUICHUH MEXIy TOHATUSAMH, (POPMYITHpPOBATH ONPEACICHUS TOHSATHH,
yCTaHaBJIWBATh CYIIECTBCHHBIM MPU3HAK KJIaCCH(PUKAIIMKM, OCHOBAHUS JIJIs1 0000IIECHUS 1
CpaBHEHHUSI, KpUTEPUU TTPOBOJIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYITMPOBATh W TMPEOOPa3OBBIBATh CYXKIACHHS: YTBEPAUTEIbHBIC W
OTpUIIATENIbHBIC, AMHIYHBIC, YACTHBIC U OOIITNE, YCIIOBHBIC,

BBISIBJIAT MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTUBOpPEYHS B (haKTax,
JTAHHBIX, HAONIOJIEHUSX W YTBEPKACHUIX, MNpeAsiaraTb KPUTCPUU IS BBISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUHIA;

JIeNIaTh BBIBOJIBI C HWCIOJIB30BaHHWEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MPOBOJMTH CAMOCTOSATEIBHO JI0KA3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUM (IIPSMBIC U
OT TMPOTUBHOI0), BEICTPAUBATh apryMEHTAIIHIO, MPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BBIOMpATh CIOCOO pemieHnus y4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelIeHus, BHIOMpPATh HanOoJee MOIXOAIMIHMA ¢ YIETOM CAMOCTOSITEIIBHO BBIACICHHBIX
KPUTEPHUEB).

Ba3oBble HcciieoBaTeIbLCKHE AeHCTBUS:

UCIIONIb30BAaTh  BOMPOCHI  KaK  HUCCIICJIOBATCILCKUA  WHCTPYMEHT  IO3HAHWUS,
(GopMyIIHpPOBaTh BOIMPOCHI, (UKCUPYIOIIUE MPOTUBOpPEYHE, MPOOIEMy, yCTaHABIMBATH
HCKOMOE U JJaHHOE, POPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO TIO3UIUI0, MHCHHCE;
IPOBOJAMTH CAaMOCTOSITEJILHO CIUIAHHPOBAHHBIA AKCIEPHUMEHT, HCCJCIOBAHUE 110
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTW4ecKoro OO0BEeKTa, SBJICHHSA, Ipoliecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBICHUSIMH, IIPOLIECCAMU;
CaMOCTOSITEIILHO (POPMYJIUPOBATH OOOOIICHHS M BBIBOIBI IO PE3YJIbTaTaM MPOBEIAEHHOTO
HaOJIFO/ICHUS, WCCIICIOBAHMS, OIICHUBATh JOCTOBEPHOCTh IIOJYYCHHBIX PE3YJIbTATOB,
BBIBOJOB 1 0000IIEHNI;

IIPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPEIAIOI0KEHHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Padora ¢ undpopmanmeii:

BBISBJIATH AepUIUTH HHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA BOTIPOC M JIJIS
pelieHus 3anayu;

BbIOMpaTh WHGOPMALMIO W3 HCTOYHUKOB DPA3IUYHBIX THUIOB, aHAJM3HPOBATh,
CUCTEMATHU3UPOBaTh U HUHTEPIPETUPOBATh WH(GOPMALMIO PA3NIUYHBIX BHJIOB U (HopM
MPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  WH(MOpMAIUIO, TMPEACTaBIATh €€ B  pasIuuyHbIX  (opmax,
WLTIOCTPUPOBATH TpaduuecKH;

OLICHMBAaTh HAJA&KHOCTh HMHQPOPMAIMM IO CaMOCTOSITENIbHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKJEHHS B COOTBETCTBUHU C YCIOBHSIMH U LEISAMH
oOlIeHus, SICHO, TOYHO, TPaMOTHO BBbIpaXaTb CBOIO TOYKY 3pEHUS B YCTHBIX H
IIICBMEHHBIX TEKCTaX, AABaTh IOSACHEHMS 10 XOAY PELICHHs 3aladd, KOMMEHTUPOBATh
MTOJIyYEHHBIA pE3yibTaT;

B X0JIe 00CYXJIeHHs 3a7laBaTh BOIPOCHI MO CYIECTBY 0OCYXIaeMoil TeMbl, IpoOIeMBbl,
penraeMou 3a7a4M, BbICKA3bIBATh MJICH, HALIEJICHHBIE HA TIOMCK PEIICHMS, COIOCTABIATh



CBOU CYXJICHUS C CY>KICHHUSIMU JIPYTUX YYACTHUKOB JMAIOra, OOHApYKUBATh pa3inyue u
CXOJCTBO MO3UIMH, B KOPPEeKTHOH ¢opme (HOopMyIupoBaTh pPa3HOIJIACHS, CBOU
BO3PayKEHU,

IIPEICTaBIIATh PE3YJbTAaThl PEIICHUS 3aladd, JKCIEPUMEHTAa, MCCICNOBaHUA, NPOCKTa,
CaMOCTOSITENIFHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YYETOM 3a4ad MPE3CHTAUUN U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE JeHCTBUS

Camoopranu3amnus:

COCTABJIATH IUJIaH, QITOPUTM PEIICHUS 3aJaud, BBIOMpPATh CIOCOO0 PELICHHS C Y4ETOM
UMEIOIUXCA PECYypCcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUpPOBaTb U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

BJIQJIETh HaBBIKAMM IIO3HABATENIbHON peduieKCMM KaK OCO3HAHHS COBEpLIAEMbIX
JEHUCTBUI M MBICIUTENBHBIX IPOLIECCOB, HUX pE3YJIbTAaTOB, BJIAJETh CIOCO0AMU
CaMOIIPOBEPKH, CAMOKOHTPOJI IIpolecca M pe3ysibTaTa pEeLICHUs MaTeMaTU4ecKOu
3a]a4u;

IpEIBUIETh TPYAHOCTH, KOTOpPHIE MOIYT BO3HHMKHYTH IPU PEIICHUU 3a/1a4l, BHOCHUTH
KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBHCTB, AAHHBIX, HAWIECHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa 1M M YCIOBUSM, OOBSICHATH MPHUUHBI
JOCTHUKEHUS WM HEJJOCTUKEHUS PE3YIbTaTOB JI€ATEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

[OHMMATh U HUCIIOJIb30BATh IPEUMYILECTBA KOMaHIHON U MHAMBUIYAJIbHON paboThl npu
pelIeHUH y4eOHbIX 3ajad, IPUHUMATh Lelb COBMECTHOW NEsITEIbHOCTH, IIAHUPOBAThH
OpraHu3allMi0 COBMECTHOM paboThI, pacmpenensiT BHIBI pPadOT, JIOTOBapUBATHCA,
00CyX/1aTh MPOLIECC U PE3yNbTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JHO/IEH;
y4acTBOBaTh B IPYNIOBBIX (opMax paboThl (00CYXaeHusl, 0OOMEH MHEHHM, «MO3rOBbIE
HITYPMBI» U UHBIE), BBHITIOIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATh CBOM JIHCTBHUS C
JpYTMMHU 4JIEHaMU KOMaH/Ibl, OIICHUBAaTh KayeCTBO CBOETO BKJIaJia B OOLIUI MPOIYKT 1O
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

INMPEIMETHBIE PE3YJIBTATHBI

10 KJIACC

K konny 10 ky1acca o0yyaromuiicss HAy4YUTCS:

OnepupoBaTh NOHATUAMH: TOUKA, MPsMasi, INIOCKOCTb.
IIpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX IPU PEILICHUH M€OMETPUUYECKUX

3a1ad.

OnepupoBaTh MOHATHSAMHU: TApPAJJIENbHOCTh W MEPHEHAUKYISPHOCTh MPSAMBIX U
TIIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacoOI0KEHUE MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MNOHATUSIMM: JABYTPAHHBIM yToJi, TpaHU JBYTPaHHOIO yria, pedpo
JIBYTPaHHOTO YTJIa; TMHEHHBIN Yrojl ABYTPaHHOTO yIiia; IpagyCcHasl Mepa JBYTPaHHOIO yrIJa.

OHepI/IPOBaTI) IIOHATUSMUAU . MHOFOFpaHHI/IK, BBIHYKHBIﬁ 58 HeBBIHYKHBIﬁ MHOI‘OI’”paHHI/IK,
3JIEMEHTBhl MHOTOTPaHHUKA, TPaBUIIbHBII MHOTOTPAHHUK.



Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (TIHpaMuia; MpHU3Ma, MPSIMOYTOJBHBIN
napajuiejenumnes, Kyo).

KnaccudpunupoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBaHUsS ISl Kiaccu(uKaIuu
(BBIMTYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOIPAHHUKH;, MpPSIMblE H
HAKJIOHHBIE IPU3MBI, TAPAJUICIICTIUTIC/bI).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYeHHE MHOTOTPaHHUKOB.

OOBSICHATH IPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0Nb3Yys METO/L CIIE/I0B.

Ctpouth cedeHHs MHOTOTPAHHHKOB METOJOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE
YEePTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BU CBEPXY, COOKY, CHHU3Y.

Pemarsb 3a1aun Ha HAXOXKJIEHUE T€OMETPUUECKIX BETMYMH 110 00pa3liaM WK alropuTMam,
IOpUMEHSST U3BECTHBIC AHAJTUTUYECKHE METOJbI MPH PEIICHUH CTaHIAPTHBIX MaTEMAaTUYECKHUX
3aJa4 Ha BBIUMCIICHUE PACCTOSHUI MEXIy ABYMs TOUKaMH, OT TOUKH /0 MPSMOI, OT TOYKU IO
TUIOCKOCTH, MEX]Ty CKPEIIUBAIOIIUMUCS MPSMBIMH.

Pemmarp 3a1aun Ha HAXOXKJIEHNE T€OMETPUUECKIX BETMYMH 110 00pa3laM WK alropuTMam,
IOpUMEHSST U3BECTHBIC AHAJTUTUYECKHE METOIblI MPH PEIICHUH CTaHIAPTHBIX MaTEMAaTUYECKHUX
3aJa4 Ha BBIYMCICHUE YIJIOB MEXIY CKPEUIMBAIOUIMMUCS MPSIMBIMU, MEXAYy HpSIMONH U
TUIOCKOCTBIO, MEXK1Y IJIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U IUTOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MUPAMUJIA) C
npuMeHeHHeM (OpMyJ; BBIYHCIATH COOTHOIICHHS MEXIy IUIOMAASMUA TTOBEPXHOCTEH,
00BEMamMU TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETPUS B MPOCTPAHCTBE; ILEHTP, OCh W IIJIOCKOCTB
CUMMETPUU; HEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarh, MpeoOpa3oBbIBATh U MHTEPIPETUPOBATH WHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYecKUux PUrypax, mpeAcTaBICHHYIO Ha YepTEkKaxX U PUCYHKAX.

[lpumensTp reomeTpudeckue (akThl Ui PEHICHUS CTEPEOMETPUYECKUX — 3aad,
MPEONIaralolIuX HECKOJbKO IIIaroB PEUICHHs, €CIU YCIOBUS MPUMEHEHHS 3aJaHbl B SIBHOUN
dbopwme.

[IpumeHsTh mpocTEIIMe MPOrpaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIC
CHCTEMBI IPU PEUICHUN CTEPEOMETPHUUECKUX 3a]1ad.

[IpuBoauTH, TpHUMEpPHl MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B TMpUPOAE U KHU3HHU,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPHHU B ICKYCCTBE.

[TpuMeHsTh TONydYeHHBbIE 3HAHWS Ha TMPAKTHUKE: aHAIU3UPOBATh pealilbHbIE CUTYAIlUUu U
OPUMEHSATh  HM3YYCHHBIE TOHATHS B  TPOIECCe TIOMCKAa PEHICHHsS  MaTeMaTHYeCKd
chopMyIMpPOBaHHOW NPOOIEMbl, MOAETUPOBATh pPEalbHblE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJIENM C HCIIOJIb30BAaHHEM T'€OMETPHUYECKUX TOHSATHH U TEOpEM,
anmapara anreOpbl; penaTb IpakTHYeCKUe 3aJjauu, CBSI3aHHbIE C HAXOXKICHHEM I'e€OMEeTPHUECKUX
BEJIMYMH.

K xoniy 11 kiacca o0ydaromuiicss HayquTCs:

OnepupoBatb MOHSITUSIMHU: LUIHHIPUYeCcKast MOBEPXHOCTb, o0pazyromue
LWIMHPUYECKON OBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIolie KOHMUECKON
MOBEPXHOCTH, KOHYC; CepuyecKasi HOBEpPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHHUs.

KnaccudumupoBars B3auMHOE pacmofiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh TMOHSITHUSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA CErMEHTa;
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CII0S, BBICOTA MIAPOBOTO CIIOS; IAPOBOM CEKTOP.

Boruncnsate 00bEMBI U TUIOMIAAN TIOBEPXHOCTEH TEN BpAaIlleHUs, TEOMETPUUYECKUX TEN C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BIHUCAHHBIM B chepy U OMHCAHHBIA OKOIO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WM TEJIO BPAIICHUSI.

BoI4ncnsaTe COOTHOLIEHUS] MKy TUIOMIAISIMU MTOBEPXHOCTEH U 00hEMaMHK MOAO0HBIX TETI.



N300paxkaTh u3ydyaeMble (UTYpbl OT PYKH U C TPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJl BPAIICHUSI.

W3BnexaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBATh WHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEIKAX U PUCYHKAX.

OnepupoBaTh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE AEHCTBUS CJIOXKECHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXKEHHS BEKTOPA
Ha YUCJI0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH O0JIAIAfOT.

[TpuMeHSTH TPaBUIIO apaJIICIICITHITC .

OnepupoBaTh NOHSTUSIMU: JAEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOAYIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOpA, yrojd MEXIy BEKTOPaMH, CKaIIPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMILIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB U MPOM3BEICHUE BEKTOpPA HA YUCIIO, YTOJ MEXIy BEKTOPAMH,
CKaJISIpHOE TIPOM3BEICHUE, PACKIIAILIBATH BEKTOP 10 JBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBarh IUIOCKOCTh YPABHEHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT.

[lpumensTp reomerpudeckue (akThl Ui PEHICHUS CTEPEOMETPUYECKUX — 3aad,
IPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHCHHS 3a/laHbl B SIBHOM
dbopwme.

Pemrate mpocreiiiue reoMeTpuveckue 3a1a4l Ha IPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO
MeTo/a.

Pemrate 3amaum Ha JI0KA3aTENBLCTBO MATEMATUYECKUX OTHOUICHMH W HAXOXKICHHE
TCOMECTPUICCKUX BCIWYHH I10 06pa311aM WKW aJIrOpuT™MaM, MpUMCEHAA U3BCCTHBIC MCTOAbLI IIPU
PCLICHUH CTAaHJAPTHBIX MATEMAaTHYECKUX 3a]1a4.

IIpuMeHATh NpOCTEMIINE MPOTPAMMHBIE CPEICTBA MU 3JIEKTPOHHO-KOMMYHMKALMOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

IIpuBoauTh mHpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

IIpuMeHATh MONy4YEHHBIE 3HAHUS HA NPAKTUKE: AHAJIU3UPOBATh PEAIBHBIC CUTYallUH U
OPUMEHATh  HM3YYCHHBIC TMOHATHS B  MPOLECCE IMOWCKA  PEIICHUS  MaTeMaTHYeCKH
chopMyTUpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallMUd Ha SI3bIKE TC€OMETPHH,
MCCIIEIOBATh TMOCTPOEHHBIE MOJENTH C HCIOJIB30BaHMEM TE€OMETPHUECKHUX MOHITHH U TEOpeM,
armapara anre6p1;1; peiaThb MPAKTHYCCKUEC 3aa4u, CBA3AHHBIC C HAXOXICHUECM I'COMETPUUCCKHUX
BEJIMYKH.

IV. TemaTnueckoenjaHupoBaHue

Ne HaumenoBanuepa3 | Kos- | OcHOBHBIC BHIBIIESATEIbHOCTH DJIEKTPOHHBIE
n/m | nejia/TemMbl Bovac (uudgposbie)
0B o0pa3oBaTe/ibH

blepecypchl




10 kaace

1

Bsenenue
CTEPEOMETPHUIO

10

AKTyaJIu3upoBaTh (bakThI u
METO/Ibl TUTAHUMETPHH, PeJIeBaHTHbBIC
TEME.

MoayuaTs pEeJICTaBICHUS 0
MPOCTPAHCTBEHHBIX ¢burypax,
pa3buparh mpocTeiiue —IpaBuiia
n300pakeHust 3THUX PUryp.
HN300paxars NpsAMyI0 U IUIOCKOCTh
Ha pUCYHKE.
Pacno3naBarb
nupamunay, — Kyo,
JJIEMEHTHI.
Jenatb pUCYHOK Ky0a, MUpPaMUBbI,
HaXOJUTh OIIMOKM B HEBEPHBIX
M300paKEHUSX.

3HAKOMHUTBCSI C CEUCHMSIMH, C
METOZIOM CJIEJIOB; MCIIOJIb30BaTh IS
MIOCTPOCHUSI CEUYCHHUS METOJ| CIEOB,
KpaTKo 3aIMCHIBATh mara
MIOCTPOCHHUSI CEUCHHS.
Pacno3HaBathb BUJI ce4eHUs

YU OTHONIICHWUH, B KOTOPBIX CEUEHUE
nenmur  pebpa  kyba,  HAXOAUTh
IJIOIA/Ib CEYCHHUS.

Hcnoab3oBarb nosnodue pu
pelleHnyd 3aJad  Ha [OCTPOCHHE
CEYCHUM.

3HAKOMHUTBLCSI € AKCHMOMATUYECKUM
MOCTPOEHHEM  CTEPEOMETpUH, C
aKCMOMaMHU CTepeOMeTpUH U
CIICZICTBUSIMHU u3 HUX.
HNnnocrpupoBarh aKCHOMBI
pUCYHKAaMH W  TIpUMEpamMH U3
OKpYyXaroliel 00CTaHOBKU

MHOT'OI'paHHHKH,
Ha3bIBATh ux

Bubanoreka
LHOK

https://lesson.aca

demy-
content.myschool

.edu.ru/02.3/07

IIpsimMble 1
IIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannenpHOCTH
MPSIMBIX U
IIJIOCKOCTEN

12

AKTYyaJIu3MpoBaTh (bakThI u
METO/]Ibl TUTAHUMETPHH, PEJICBAaHTHBIE
TEME, IPOBOJUTH AHAJIOTUH.
Ilepeuncasitb BO3MOXHbBIE CIIOCOOBI
pacroyio’)keHust  JIByX HpsSIMBIX B
MIPOCTPAHCTBE, WJUIFOCTPUPOBATH HX
Ha npumMepax.

JaBathb onpeaegeHue
CKPEUIUBAIOIINXCSA MPSIMBIX,
dhopmynupoBaTh MPU3HAK
CKPEUIUBAIOIINXCSA IPSIMBIX u

MPUMEHSTH €T0 TIPU PEIICHUH
3aj1ad.

Pacno3HaBaTh npu3My, Ha3bIBaTh €€
JJIEMEHTHI.
Crpourthb

CCUCHUA MMPU3MBEI Ha

Bubianoreka
HOK

https://lesson.aca
demy-
content.myschool
.edu.ru/02.3/07




TOTOBBIX YepTexkax.
IlepeuncassTb BO3MOXKHBIE CIIOCOOBI
B3aUMHOT0 PACIOJIOXKEHUs NPSMON U

IIJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOJIUTH COOTBETCTBYIOIIIME
IIPUMEPBI U3 PEAIILHOM KU3HU.
JlaBaThb onpeaejieHue
[1apajlIeIbHOCTH IpsIMOI u
IIJIOCKOCTH.

®opMyJIMpPOBaTH NPU3HAK
apaJuIeIbHOCTH IPSIMOU u

IIJIOCKOCTH, YTBEPXKACHUE O NPAMOU
IepecevyeHusi JBYX  IUIOCKOCTEW,
MPOXOAAIIMX 4Yepe3 IapajljieiIbHbIC
MpsIMBIE.

Pemiare npakTuyeckue 3amadd Ha
[IOCTPOEHHUE CEUYEeHUI
MHOI'OTPaHHUKA.

OO0bsicHATL  Cilyyau  B3aUMHOTO
PacCIOIOXKEHUS IIIOCKOCTEM.

JaBatb omnpenejeHue
napajuieIbHbIX IIJIOCKOCTEI;
MIPUBOJUTH IIPUMEPHI

W3 peaIbHOM KU3HHU U OKpYXKarolen

00CTaHOBKH, WLIIOCTPUPYIOILNE
napajieNIbHOCTh TIOCKOCTEH.
Hcnoab3oBarb IIPU3HAK

NapaJUIEIbHOCTH JIBYX IUIOCKOCTEH,
CBOMCTBA MapaJlIEIbHbIX IUNIOCKOCTEN
IIPY PELICHNN 3aa4 Ha IIOCTPOEHUE.
OO0BbSICHATD, YTO Ha3bIBAETCS
NapajuIeIbHBIM TPOEKTUPOBAHUEM U
KaK BBINIOJIHAETCS MPOEKTUPOBAHUE
¢buryp Ha mI0CKOCTb.

HN3o0paxars B  mapamienbHOU
MIPOEKIINH pa3ianyYHbIe
reoMeTpuyeckre (GUrypsl.
MopenupoBaTh peabHble CUTyallun
Ha S3bIKE T€OMETpPUHU, HCCIIEN0BATh
IIOCTPOCHHBIE MOJIEH c
HCIOJIb30BAHUEM  T€OMETPHUYECKHX
MIOHATUH.

Hcnoab3oBath npu penieHUH 3ajad
Ha IIOCTPOCHUE CEUYEHUN IIOHATHE
napajiesIbHOCTH, MIPU3HAKU u
CBOMCTBA MapaJlJIENIbHBIX MPSAMBIX Ha
IJIOCKOCTH

[lepnenagukynsipHOCT
b HpﬂMI)IX %1
IJIOCKOCTEN

12

AKTYyaJM3upoBaTh (bakThI 51
METO/BI TUIAHUMETPHH, PEJIEBAHTHBIC
TeMe, IPOBOJUTH aHAJIOTUU.

OO0BbACHATH, KAKO! yroJI Ha3bIBAaETCS
YIIOM  MEXAY IepeceKaroluMUcs

Bubianoreka
HOK

https://lesson.aca
demy-




MPSIMBIMU, CKPEITUBAIOIINMUCS
MIPSIMBIMU B IIPOCTPAHCTBE.
JlaBaThb omnpeaeieHue

NEePIEHIUKYISIPHBIX ~ MPAMBIX U
NpAMOM,  TMEPHEeHAMKYJISIPHOM K
IIJIOCKOCTH.

Haxonutb YIJIBI MEXIY
CKPEIMBAIOIIMMHUCA  IPSIMBIMU B
KyOe u mupamue.

IIpuBoAMTL NpUMeEPBI U3 PEAIBHOU
KHU3HU U OKpY’Karoleil 00CTaHOBKH,

WUTIOCTPUPYIOLIHE
MEPHEeHIUKYIAPHOCTh  MPSMBIX B
IIPOCTPAHCTBE u

NEPIEHIUKYISIPHOCTh  HPSAMOM K
IIJIOCKOCTH.

®opmMyIMpPOBATH MIPU3HAK
MEePIEHIUKYSIPHOCTA ~ MPAMOUA |
IJIOCKOCTH, TPUMEHATh €ro Ha
MPaKTHKE: OOBSICHATH
MEpIEeHIUKYJIAPHOCTh pedpa Kyba u
JMAroHalii €ro rpaHu, KoTopas ero
HE COJEPKHUT, HaXOAUTh JJIHUHY
IuaroHany Kyoa. Belauciars BeICOTY
MIPaBUJILHON TPEYroJIbHOU u
MPaBUIIBHON YEeTBIPEXYTOJIbHON
UpaMu/I 1o JUTMHaAM pEdep.

Pemate 3aaun Ha BBIUMCIICHUS,
CBSI3aHHBIE C MEPHEHANUKYISIPHOCTHIO
npsAMOi u IIJIOCKOCTH, c
WCIIONB30BAaHUEM TIPU  PEUICHUHU
MJIAHUMETPUUYECKUX (akToB u
METO/JIOB.

OO0BLACHATD, 4To Ha3bIBAIOT
MEPIEHIUKYISIPOM U HAKJIOHHOW W3
TOYKM K IUIOCKOCTH; MPOEKLUUEH

HAKJIOHHON Ha IUIOCKOCTE.
OOBACHATD, qTO Ha3bBIBaeTCs
pacCcTOSTHUEM: oT TOYKHU 0

IIJIOCKOCTH; MEXIY MapajieIbHbIMU
IJIOCKOCTSIMU; MEXKIy MNpSIMOA H
MapajuleIbHOM €M IJIOCKOCTBIO;
MEXKIY CKPELIMBAOIIMMUCS
MPSIMBIMU.

Haxomute 3TH  paccTosHHUs B
MPOCTHIX CIy4asx B KyOe, mupaMuse,
MIpU3ME.

MoaempoBaTh peaabHbIC CUTYallUH
Ha SA3BIKE TE€OMETPHUH, HCCIIEIOBATh
IIOCTPOEHHBIE MOZEIIN c
HCIIOJIb30BAHUEM I€OMETPUUECKUX
TIOHSITUH.

content.myschool

.edu.ru/02.3/07




Hcnonb3oBath npu penieHUH 3agad
Ha T[IOCTPOCHUE CEUYEHUU TeopeMy
[Tudaropa, CBOICTBA
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

Vel Mexay
MPSMBIMA U
IUTIOCKOCTSIMH

10

AKTyaJIu3upoBaTh (akTbI u
METO/Ibl IUTAHUMETPHUH, PEJICBAHTHBIC
TeMe, MPOBOIUTH AaHAJIOTHH.

JaBaTp omnpenejieHHe yria MeEXIy
npsiMOi u IUIOCKOCTBIO,
¢dbopmMynHpoBaTh TEOpeMy O TpEX
MEpHeHIuKyIApax U O0OpaTHyl K
HEM.

Haxoauth yron Mexay nOpsaMoul u
IUIOCKOCTBIO B~ MHOI'OI'DaHHUKE,
paccTosiHue OT TOYKH A0 MPsIMOW Ha
IUIOCKOCTH, MCHOJIb3ysl TEOPEMY O
Tpéx mnepneHaukymnspax. [IpoBoauts
Ha 4YepTexe MEepHeHAUKYISAp: U3
TOYKH Ha MPAMYIO; W3 TOYKH Ha
IJIOCKOCTb.

JaBaTp ompejeneHue IBYTPaHHOTO
yria U ero 3iemMeHTOB. OOBSCHATH
PaBEHCTBO BCEX JIMHEWHBIX YIJIOB
JIBYTPaHHOI'O yIJIa.

Haxoauth Ha uepTexke IBYrpaHHBIN
yroJl Ipu pedpe MUPaMUIbl, TPU3MBL,
napasuieNenunea.

JlaBaTp omnpenejieHne yria MeEXIy
TJIOCKOCTSIMHU.

JaBaTtb onpeesieHue U
(¢opmy.1MpoOBaTH NPU3HAK B3aUMHO
MEPIEeHIUKYISPHBIX TIOCKOCTEH.
Haxoautnb YTIIBI MEXTY
IJIOCKOCTSIMU B KyOe U mupaMue.
Hcnoan3oBaTh Npu pelieHun 3aaad
OCHOBHBIE TEOPEMBI M  METOJbI
IJIaHUMETPUH.

MopeaupoBaTh peajibHble CUTyalluu
Ha SI3bIKE TE€OMETPHUH, HCC/IeA0BATH
IIOCTPOCHHBIE MOJIEH c
WCIIOJIb30BAHUEM  T€OMETPUYECKHUX
TOHSTHH.

Hcnonb3oBath npu penieHUH 3ajad
Ha IIOCTPOCHHE CeUeHUN
COOTHOLIEHUSI B  MIPSIMOYTOJbHOM
TPEYroJbHUKE

Bbubnuoreka
1HOK

https://lesson.aca

demy-
content.myschool

.edu.ru/02.3/07

MHororpanHuku

11

AKTYyaJM3upoBaTh (bakThI 51
METO/BI TUIAHUMETPHH, PEJIEBAHTHBIC
TeMe, IPOBOAUTH AHAJIOTHH.
JaBatb omnpeneeHue
napajulejienuIesa,  pacno3HaBaTh
€ro BHJIbI M M3y4aTh CBOKCTBA.

Bubianoreka
HOK

https://lesson.aca

demy-
content.myschool




JaBarh omnpeneneHue MNUPAMUIBI,
pacno3HaBaTh  BUIbl  IUPaMUJ,
(¢opmyaupoBaTs cBoiicTBa pEdEp,
IPaHE U  BBICOTHI  IPABWIBHOU
MAPAMUJIBI.

Haxoauty mjomagb IIOJHOA U
OOKOBOI MOBEPXHOCTH MUPAMUIBI.
JaBatbp omnpeaejseHre yCEeUEHHOMN
MAPaMU/Ibl, Ha3bIBaTh €€ JIEMEHTHI.
DopMyIMPOBATH TEOpEMY 0
wiom@aad OOKOBOM  MOBEPXHOCTHU
IIPAaBUJILHON YCEYEHHON ITUPAMUIBI.
Pemiate 3agaun Ha BBIYMCIICHHUE,
CBA3aHHBIC C IUpaMUIaMH, a TaKkKe
3a/laud  Ha IOCTPOEHUE CEUYEHUU.
JdaBaTh  ompeaejieHHe  TPU3MBI,
pacno3HaBaTh BU/IbI MIpU3M,
1U300paxkaTh NIPU3MbI Ha YEPTEXKE.
HaxoauTh 1omans MOJIHOW WU
OOKOBOI MOBEPXHOCTH MPU3MBI.
H3yuarb cooTHoleHus Dilnepa ans
yucna pébep, rpaHed H BepIIUH
MHOI'OTPaHHUKA.

HU3yuatb BU/IbI MPaBUJIbHBIX
MHOTOTPaHHUKOB, HMX Ha3BaHUS W
KOJIMYECTBO I'PaHEH.

HN3yuyars CUMMETPHIO
MHOTOI'PAHHUKOB.

OO0LACHATD, Kakue TOYKH
Ha3BIBAIOTCS CHUMMETPUYHBIMU

OTHOCHUTEIBHO JTaHHOM TOYKH,
NpsAMOM  WJIM  IUIOCKOCTH,  YTO
Ha3bIBAIOT LIEHTPOM, OCBbIO WM
MJIOCKOCTBI0 CUMMETPUHU (DUTYPBHI.

IIpuBoauTh npuMepbI
CUMMETPUYHBIX buryp B
ApXUTEKTYypE, TEXHUKE, TPUPOJIE.

MopaeaupoBaTh peanabHbIE CUTYaluu
Ha SI3bIKE TEOMETPHUH, HUCCIEN0BATH
IIOCTPOEHHBIE MOOEIH c
HCMOJIb30BAHUEM  T'€OMETPUUYECKUX
MOHATUH, HWCIOJIB30BaTh IOJ00ME

.edu.ru/02.3/07

MHOTOTPaHHUKOB
O0BEMBI AKTYyaJu3upoBaTh (bakThI u | bubnmoreka
MHOTOTPAHHHUKOB METO/Ibl IUIaHUMETpuH, pesneBanTHbie | [JOK

TEMCE.

OO0bsACHATD, Kak  H3MepAITCA
00BEMBI TeJ, MPOBOJS AHAJIOTHIO C
U3MEpPEHUEM TJIomaae
MHOI'OYT'OJIbHUKOB.

DopMyIMPOBATH OCHOBHBIE

CBOMCTBAa 00BEMOB.

https://lesson.aca

demy-
content.myschool

.edu.ru/02.3/07




HN3y4aTh, BIBOAUTH (POPMYJIbI

o0béMa IPSIMOYTOJIBHOT'O
napaJuiesenuena, PU3MBI u
MUPaMUIBIL.

Bbruncasite  00bEM  TpPU3MBI U

MAPAMHUJIBI T10 MX DJIEMEHTaM.
IIpumensitb 00BEM AN peleHus
CTEPEOMETPUUYECKUX 3aJad H s
HaXO0XKJACHUS reOMETPUUYECKUX
BEJTUYHH.

MoaenupoBaTh peanbHble CUTYallUn
Ha SI3BIKE TCOMETPHH, UCCJIeA0BATH

IIOCTPOCHHBIE MOJENN c

HCIIOJIb30BAHUEM  I€OMETPUYECKHUX
TTOHSATUI

[ToBTOpEHMUE: 4 CTpouth ceueHue MHOrorpaHHuka | bubmmoreka

CEUCHHS, METOJOM CIEIOB. LHOK

PacCTOSIHUS U YIJIbI JaBaTp ompeeeHHe PpPacCTOSHUS
MeKIy purypamu. https://lesson.aca
Haxomuts  paccrosHre — Mexnay | demy-
napasieIbHBIMU IIocKocTsAMHE, | content.myschool
MEXKIY TUIOCKOCTBIO U napajuienbHoi | .edu.ru/02.3/07
el MPSMOH, MEXAY
CKPEUIMBAOIIUMHUCS MTPSIMBIMH.
Crpoursb JMHEUHBIN yroma
JIBYTPAHHOI'O yIJIa HA YEPTEXKE
MHOTOIpaHHMKa M HaXOAUTh €ro
BEIIMYHHY.
Haxoautb YIJIBI MEXTY
TUTIOCKOCTSIMH B MHOTOTPaHHUKAX

OBULIEE 68

KOJIMYECTBO

YACOB 110

ITPOIT'PAMME

11kaacc

Tena BpameHns 12 AKTYyaJau3upoBaTh (HakThl U bubnuoreka
METObI INIaHUMETpUH, peneBanTHble | [JOK

TeMe, MPOBOAUTH aHAJIOTHH.
JaBaTth onpenesienus chepol U
mapa, ux IeHTpa, paanyca,
nuametpa. Onpenessitb chepy Kak
(burypy BpalieHusi OKpY>KHOCTH.
HccaenoBaTh B3aUMHOE
pacmosioxenue chepsl U MITOCKOCTH,
IBYX cdep, KILTICTPUPOBATH ITO
Ha 4epTekax ¥ pUCYHKaX.
DopmMyaMpoOBaTh ONpEICICHUE
KacaTeJIbHOU MJIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KacaTEJIbHOU
IIOCKOCTH.

3HAKOMHUTBLCS € Ie0C3NUCCKUMU
JIWHUSMH Ha cepe

https://lesson.aca
demy-
content.myschool
.edu.ru/02.3/07




OO0BSACHATH, UTO Ha3BIBAIOT
LUUIUHIPOM, HA3bIBATh €TO
9JIEMEHTBHI.

HN3yuath, 00BSACHATD, KaK MOJTYYUTh
HWIMHAP MYTEM BpaILlCHUS
MPAMOYTOJIbHUKA.

BbIBOANTD, HCIOJIB30BATH
(hOpMyIIBI 1Sl BBIYUCIICHUS TUTOMIAIN
OOKOBOW MOBEPXHOCTH IHJIUHIPA.
HN3yuyarsp, pacno3HaBaThb pa3BeEPTKY
HWIMHAPA.

HN300paxkaTh HUIUHAD U €r0
CEYEHUSI TIIOCKOCTBIO, TPOXOSAIIECH
4yepes ero 0Ch, NapauieIbHON WU
MEePIEeHANKYISIPHON OCH.

HaxoauTs IIomaay 3TUX CCUCHU.

MoaenupoBaTh peajibHbIe
CUTYallUH Ha SI3bIKE TEOMETPUH,
HCCJIeA0BATh TOCTPOCHHBIE MOJIEIIN
C UCIIOJb30BAHUEM T€OMETPUYECKHUX
MOHSITHH
OO0BSICHATD, KAKOE TEJIO HA3BIBAIOT
KPYTrOBBIM KOHYCOM, Ha3bIBATh €TI0
9JICMECHTBI.

N3yuaTh, 00BACHATH, KaK
MOJIYYUTh KOHYC ITYTEM BpalleHUs
MPAMOYTOJIBHOTO TPEYTOJIbHUKA.
HN300paxkaTh KOHYC U €r0 CEUECHUS
IUIOCKOCTBIO0, MPOXOSIICH Yepe3
0Ch, U TIJIOCKOCTBIO,
NEPIEHIUKYISIPHON K OCH.

H3syuarts, pacno3HaBaTh pa3sBEPTKY
KOHYCA.

BbIBOAMTE, HCIIOJIH30BATH
(hopMyIBI 17151 BBIYMCIICHUS TUIOIIAIN
OOKOBOI TOBEPXHOCTH KOHYCA.
HaxoauTs IIomaad CeUCHUM,
MPOXOISIIMX Yepe3 BEPLIMHY KOHYCa
WY NMEPIIEHANKYISIPHBIX €r0 OCH.
O0BSICHATD, KAKOE TEJIO Ha3hIBACTCS
YCE€UEHHBIM KOHYCOM.

HN3yuath, 00BSACHATH, KaK €r0
MOJYYUTh YTEM BpaIICHUS
MIPSAMOYTOJIBHOM Tpamneuuu.

BoiBoauTh, NpuMeHATH GOpMYITy
JUISL BBIYUCICHHS TUIOIAaH OOKOBOI
MOBEPXHOCTH YCEYEHHOTO KOHYCa
AKTYyaJau3upoBaTh HakThl U
METO/IbI TJITAHUMETPHH, PEJIEBAaHTHBIE
TE€M€, IPOBOJIUTH aHAJIOTHUH.

Pemate crepeomerpuueckue
3aJla4yM, CBSI3aHHbBIC C TEIaMU




BpaIleHUsI, TOCTPOSHUEM CEUCHUI
TEJ BpallleHHUs,

C KOMOMHAITUSAMH TEJ BPAIICHHUS 1
MHOTOTPaHHUKOB Ha HAXOX/ICHUE
T€OMETPUUYECKHUX BEITUYHUH.
Hcnoab30BaTh 1pH pelicHUU
CTEPEOMETPHUUYECKUX 3a]1a4
TUTAHUMETPUIECKHE (PAKTHI U METOBI
3aJa4X Ha BBIYKCIIEHHE H
JIOKA3aTeIIbCTBO.

MoaeanpoBaTh peaibHbIC
CUTYAIIH Ha SI3bIKE TE€OMETPUH,
HCCJIeI0BATH TIOCTPOCHHBIC MOCITH
C UCIOJIb30BAHUEM T'€OMETPUUYECKHUX
TOHSITHMN

O0BEMBI TEN

AKTYyaJM3upPOBaTh (akTbI u
METO/bl TUIAHUMETPHH, PEJICBAHTHBIC
TeMe, TPOBOUThH aHAJIOTHUH.
BriBoauTH, HCIO0JIb30BATH
(hopMyITBI 00BEMOB: IPHU3MBI,
UAJMHApA,  [HPAMUIbI,  KOHYCA;
YCEYEHHOW MUPAMUIBI U YCEYEHHOTO
KOHYca.

Pematnb CTEPEOMETPUUYECKUE
3a/1au, CBSI3aHHBIE C BBIYUCICHUEM
00BEMOB.

dopmyIMpPOBATH onpeeaeHue
IapoBOr0  CErMeHTa,  IIapOBOTO
CJ1051, LIAPOBOIO CEKTOpa.
IIpuMeHaTs (bopMyIibL JUIS
HaXxOXJAeHUS OOBEMOB IIAPOBOTO
CErMEHTa, IIapOBOI'0 CEKTOpa
Pematn CTEPEOMETPUUYECKUE
3a/1auu, CBs3aHHBIE ¢ 0OBEMOM Imapa
Y TUIOMIAIBIO c(hephl.
MogaeanpoBaTh peajabHble CUTYalluH
Ha s3BIKE TEOMETPHUH, HCCIIEIOBATH
MIOCTPOEHHBIE MOJENn c
WCIIONB30BAHUEM  T'€OMETPUUECKHUX
TOHSTHH.

AKTYyaJM3upPOBaTh (hakThI u
METO/bl TUIAHUMETPHH, PEIICBAHTHBIE
TeMe, TPOBOIUThH aHAJIOTHUH.

Pematn CTEPEOMETPUUYECKUE
3a/1a4u, CBSI3aHHBIE C COOTHOIIICHUEM
00BEMOB U MTOBEPXHOCTEN MOJOOHBIX
TeJ B IPOCTPAHCTRBE.
MoaeanpoBaTh peaabHble CUTYallUH
Ha S3BIKE TEOMETPHUH, HCCIIECIOBATH
MIOCTPOEHHBIE MOJeNn c
WCTIONB30BAHUEM  T'€OMETPHUECKHUX
TIOHSTUHI

Bubanoreka
LHOK

https://lesson.aca

demy-
content.myschool

.edu.ru/02.3/07




Bexkrops!
KOOpJUHATBI
IIPOCTPAHCTBE

10

AKTyaIu3upoBaTh (PakTbl 1
METO/Ibl INIAHUMETPUH, PEIICBAHTHBIE
TEME, IPOBOJUTH AHAJIOTUH.
OnepupoBaThb NOHATHEM BEKTOD B
IIPOCTPAHCTBE.

®opMyJIHPOBATH NIPABUIIO
rapajuieJenuIea Ipyu CII0KECHUU
BEKTOPOB.

CxJ1aapIBaTh, BBIYUTATH BEKTOPBI,
YMHOKAaTh BEKTOP Ha YUCJIO.
HM3y4yaTh OCHOBHBIE CBOMCTBA 3TUX
onepanui.

JaBarhb onpenencHue
IPSIMOYTOJIBHON CUCTEMBI KOOPAMHAT
B IIPOCTPAHCTBE.

Beipa3uTh KOOpAMHATHI BEKTOpa
yepe3 KOOPIANHATHI €r0 KOHIOB.
BeiBOANTS, HCIIOJIBL30BATH
¢opmyay WIMHBI BEKTOpA U
PacCTOSHUSA MEXY TOUKaAMHU.
BrIpaxkaTthb ckansipHOe
IIPOU3BE/ICHNE BEKTOPOB YE€PE3 UX
KOOpPJUHATBI, BBIYUCIIATD YroJl
MEXy IBYMsI BEKTOPAMH, JBYMsI
MPSIMBIMU.

Haxoauthb yroia Mexay npsMou u
IJIOCKOCTBIO, YTOJl MEXY IBYMS
IJIOCKOCTSIMU aHAJIMTUYECKUMHU
METOJIaMHU.

BeiBOAMTS, HCIIOJIB30BATH
(opmyJry paccTossHHS OT TOYKH 10
IJIOCKOCTH

Bubanoreka
LHOK

https://lesson.aca

demy-
content.myschool

.edu.ru/02.3/07

[ToBTOpEHME,
00o01enue,
cucTeMaTu3anus
3HAHUU

Pemars 1mpocreiimne 3agaud  Ha
HaxOXXJIGHWEe JUIMH W YIJOB B
F€OMETPUUYECKHUX durypax,
npuUMeHsITh  TeopeMy  Iludaropa,
TEOPEMBbI CUHYCOB 1 KOCUHYCOB.
Haxoautn MJ0Maab
MHOI'OYTOJIbHUKA, KpyTa.
Pacno3naBatrp 1nojo0HbIE (UTYPBHI,
HaXOJWTh OTHONIICHHS JJIWH U
IJIoIaaei.

HUcnoab3oBaTh npu pereHnu
CTEPEOMETPUYECKUX 3adad (PakThl U
METO/bI TTITAHUMETPUHI

Bubanoreka
LHOK

https://lesson.aca

demy-
content.myschool

.edu.ru/02.3/07

OBLLEE
KOJIMYECTBO
YACOB
TIPOTPAMME

1o

34







IIpunoxenue

Cnucoxk KTII no kiaaccam Ha 2023-2024 yuyeOHbIi 1o/

1. KTIT ms 10 xacca (yuurens [lanobaesa E.H.)



		2023-10-01T16:08:52+0300
	Подоприхина Татьяна Алексеевна




