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MNOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma yueOGHOro kypca «['eomerpus» 6a30BOro ypoBHS st
obyuaromuxcst 10 —11 kmaccoB paszpabotaHa Ha ocHoBe DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa cpeaHero odiiero oopa3oBaHusl,
C yd4€TOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHWA, TPEABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHMIO, M TPATUIUHA POCCHUIMCKOTO OOpa30BaHMUS.
Peanuzanus mporpammbl o0ecrieyMBaeT OBIAJCHUE KIIIOUEBBIMU KOMIIETEHIUSMU,
COCTABJISIIOIITAMU  OCHOBY JIJII CaMOPa3BHUTHS W HEMPEPHIBHOTO 00pa3oBaHUA,
IIEJIOCTHOCTh  OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W ITO3HABATEIILHOTO Pa3BUTHS
JUYHOCTU 00YyYaIOUUXCSl.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TEeOMETpUM Ha YpPOBHE CpPEIHEro oO0IIero
oOpa3zoBaHHsi OOYCJIOBJIICHA TPAKTUYECKOH 3HAYMMOCTBHIO METANpPEIMETHBIX |
MPEIMETHBIX PE3yJIbTATOB OOYy4YEHHsS TE€OMETPUU B HAIMPABJICHUU JIMYHOCTHOTO
pa3BuTHsl oOydaroruxcs, GOpMHpPOBaHUA (PYHKIMOHAIBHOW MaTeMaTHYECKOM
IPaMOTHOCTH, U3yYEHHUS APYTUX y4eOHbIX TUCHUIUIMH. Pa3zButre y oOydarommxcs
MPAaBUJIbHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOXKJICHUU T€OMETPUUECKUX
aOCTpaKIuii, COOTHOIIEHWH PEATLHOTO W WJACAIBHOTO, XapaKTepe OTPaXKCHUS
MAaTEMATUYECKOM HAYKOW SBIICHMM M TMPOLECCOB PEAIBHOIO MHpPA, MECTE
F€OMETPUM B CUCTEME HAYK U POJIM MAaTEMATUYECKOTO MOJEIIUPOBAHUs B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS
YVYAIIUXCS, a TakKe KauyeCTB MBINIICHUS, HEOOXOMUMBIX IS aJanTalid B
COBPEMEHHOM OOIIIECTRBE.

I'eomeTpust siBnsieTcs ogHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHMs, TaK Kak OOECIEUYMBAET BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH, TAK U TYMAHUTAPHOM.

Jlornyeckoe MpIUIeHHE, (OPMHpPYEMOE TPH H3YyYECHUH OOYJArOITUMUCS
MOHSITUAHBIX OCHOB T€OMETPUU U TTOCTPOCHUM LIETIOYKH JIOTUUYECKUX YTBEPKICHUN
B XOJI€ pEILICHUs T€OMETPUUYECKUX 3aJad, YMEHHUE BBIABUIATb U OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIIOJIB3YIOTCS MPU PELICHUU 3a1a4 €CTECTBEHHO-
HAy4HOT'O [IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpueHTHUPOBATHCS B MPOCTPAHCTBE WUIPAET CYHIECTBEHHYIO POJIb BO
BCEX OOJACTAX NEITEeNbHOCTH 4esioBeKa. OpHUEeHTalMs 4YeloBEeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIIOBUE €ro COLMAIBHOTO ObITHs, (opMa
OTPaXXEHHUsI OKPYKAIOLIETO MHUpPA, YCIOBUE YCIEIIHOIO IO3HAHUS U aKTUBHOIO



npeoOpa3oBaHus  JEHCTBUTENBHOCTH. OmepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSAET pa3Hble BUIBI YYEOHOM M TPYIAOBOW JCSATEIBLHOCTH,
ABJISIETCSI OJHUM U3 MPO(PECCHOHATBHO BaXXHBIX KauyeCTB, MOITOMY AaKTyallbHa
3alaya (OpPMHUPOBAHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJAHOCTH OOPa3HOTO MBIIUIEHUS! — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPaKTUIECKOW ACSTEIbHOCTH [0 MHOTHM HAaIIPABJICHUSM.

Ilenp ocBoeHust mporpammbl ydueOHOro kypca «['eomerpusi» Ha 0a30BOM
ypoBHE o0OydeHuss — oOIeoOpa3oBareibHOE U OOMICKYJIBTYPHOE pPa3BUTHE
oOyuaromuxcs yepe3 o0ecrnedeHre BO3MOKHOCTH TPUOOPETEHUS U UCTIOIb30BaHUS
CHUCTEMATHYCCKUX TEOMETPUICCKUX 3HAHUU U ACHUCTBUH, CTICIIU(UIHBIX TCOMETPHH,
BO3MOXXHOCTH YCIEIIHOTO TPOAODKEHUS 00pa30BaHUS MO CIEIUANTBHOCTSIM, HE
CBSI3aHHBIM C MPUKIIAHBIM UCTIOJIb30BAHUEM T'€OMETPUH.

[Iporpamma 10 reomeTpun Ha 0a30BOM YpOBHE IIpeIHAa3HA4YeHa ISt
0oOy4JaroIuxcsi CpeiHeN IIKOJIbI, HE HUCTBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 00mIero oopasoBanus. Takum oOpa3om, oOydaromiuecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIINE MaTeMaTHUYECKHE YMEHUS, CBSI3aHHBIE CO
CHELU(PHUKON TeOMETpUN U HEOOXOAUMBIE ISl )KM3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHu UMEIOT BO3MOXKHOCTh U3yUUTh T€OMETPUIO O0Jiee rIyOOKO, eCiu
B JIAJIbHEWIIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUYECKUX 3HAHUSIX B
MpoeCCHOHATEHOM JESITCIIBHOCTH.

JlocTHKeHHe 1eTM OCBOCHHUS MPOrpaMMbl 00ECTeUMBACTCS pEIICHHEM
COOTBETCTBYIOIIMX 3adad. [lpuopuTeTHBIMH 3aJlayaMd  OCBOEHHUS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax sBIsSIFOTCS:

o (dopMmupoBaHHE TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOM

KyJbTYPBI M OCO3HAHHUE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opMupoBaHUE IPENCTABICHUS O MHOTOTPAHHUKAX U TEJIaX BpalleHUs KaK
0 BaKHEHIIMX MaTeMAaTUYECKUX MOJENSIX, IMO3BOJSIONIUX OMHUCHIBATH U
M3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (dopmupoBaHHE YMEHHUS paclo3HaBaTh Ha YEPTEKax, MOJACIAX H B
peaTbHOM MHPE MHOTOIPAHHUKH U TeJIa BPaIllCHUS;

e OBJIAQJICHUE METOJAaMHU PEICHUS 3aJlady Ha MOCTPOCHUS Ha U300pAKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yYMEHHS OIEPUPOBATh OCHOBHBIMH TIOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBOHCTBAMH,

e OBJIAQJICHUE  QJITOPUTMAMH  pEHICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHUpOBaHHE YMEHHUS  TPOBOJUTH  HECJIOXHBIE  JOKa3aTeJIbHbIC
paccy X /J€HHUs B XOJ€ PELICHHs CTEPEeOMETPUUECKHUX 3aZad U 3a7ad C
MPAKTHYECKUM COJICPKAHUEM;



e pa3BUTHE UHTEIUICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yJaromuxcs,
ITI03HABATEJIbHONW AKTHUBHOCTH, MCCIIEIOBATEIbCKUX YMEHHUU, KPUTHYHOCTH
MBIIUICHUS;

o (opmupoBaHHE PYHKIIMOHATBHON IPaMOTHOCTH, PEJIEBAHTHON F€OMETPHHU:
YMEHHUE Paclo3HaBATh MPOSBIECHUS T€OMETPUUECKUX MOHATHIA, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX >KM3HEHHBIX CUTYyalUAX W MPU U3YYCHUHU
ApPYTUX  Y4eOHBIX  TMPEAMETOB,  MPOSBICHUS  3aBUCUMOCTEH |
3aKOHOMEPHOCTEH, (POPMYIUPOBATh UX HA S3BIKE TE€OMETPUU U CO3AABATh
Ir€OMETPUYECKHE MOJEIIA, NPHUMEHATh OCBOCHHBI TI€OMETPUYECKUI
arrapar TUTS peLIeHus MPaKTUKO-OPUEHTHPOBAHHBIX 3azad,
MHTEPIPETUPOBATH U OLICHUBAThH MOJYYEHHBIEC PE3YIIBTATHI.

OTnnYuTEeNbHONM OCOOEHHOCTBIO MPOTpamMMbl SIBJISIETCS BKIIOUEHUE B KypC
CTEPEOMETPHUU B HAYaJIe €r0 U3yYEHHUsI 3a/a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOTO
MO3HAHUs, U ONPENCIEHHBIM 00pa3oM OpraHM30BaHHAs paboTa HaJl HUMH, YTO
CHOCOOCTBYIOT ~Pa3BUTHIO JIOTUYECKOTO UM MPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIUPYET NPOTEKAHNE UHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K JAJIbHEUIIEMY
M3YYCHHUIO IIpEaMETA.

[Ipenmnourenue oTaa€Tcst HarJISIHO-KOHCTPYKTUBHOMY METOAY OOydYeHUs, TO
€CTh TCOPETUUECKUE 3HAHUSA UMEIOT B CBOEW OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM JIESITENBHOCTH. Pa3BUTHE TNPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4almxcsi B Kypce€ CTEpEOMETpHUH IPOBOAUTCA 3a CYET pEIICHUSA 3a4a4 Ha
CO3/IaHHE€  TPOCTPAHCTBEHHBIX  OOpa3oB M  3aJad Ha  ONEpUPOBaHUE
IPOCTPAHCTBEHHbIMU oOpa3amu. Coznanue oOpa3a MPOBOAUTCS C OMNOPOM Ha
HaTJISTHOCTh, a ONIEPUPOBAHUE 00Pa30M — B YCIIOBUSAX OTBJICUCHHUS OT HATJIATHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 HCXOAHOTO COAECP/KAHUS.

OcHoBHBIE coaepxkaTenbHble THHUU Kypca «['eomerpum» B 10—-11 kmaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BeKTopsl 1 KOOPAUHATHI B MIPOCTPAHCTBE». POPMHUPOBAHUE JTOTHUECKUX YMEHUN
pacrpenensercs HE TOJNBKO M0 COAEPKATENbHBIM JIMHUAM, HO W II0 TOJaM
oOyueHusl Ha YPOBHE CpeIHEro o0uiero oopa3oBaHusl.

Copepxanve 00pa30BaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yibTaTaM
OCBOEHHUSI pabouell mporpamMmbl, pacnpeleiéHHbBIM [0 ToAaM OOy4eHHs,
CTPYKTYpUPOBaHO TakuM 0O0Opa3oM, YTOObI OBJIAJEHHE TE€OMETPUUECKUMU
MOHATHUSIMU M HaBBIKAMHU OCYLIECTBIBUIOCH MOCIENOBATENBHO U MOCTYIATENBHO, C
cOOJIIOICHUEM IPUHIIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIHOYAIUCH B
OOIIYI0 CHUCTEMY I€OMETPHUYECKHX IpPEJCTaBICHUN OOyYaroIIMXCs, paclupsis U
yriay6ssist €€, oOpa3yst MpOYHbIE MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomeTpun oTBOAMTCS 2 Yaca B Heaento B 10 kiacce u 1 gac B
Heneno B 11 kmacce, Bcero 3a iBa roga o0ydenus - 102 yueOHBIX daca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  mOHATHA  cTepeoMeTpun. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMAaTUYECKOM IOCTPOCHUM CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOe pacronokeHue MpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECS,
napajulelbHble W CKpelMBaromuyecs npsMbsle. [lapamienbHOCT NPSIMBIX H
IUDIOCKOCTEH B  IPOCTPAHCTBE: IAapajUleibHbIE MPsIMbIE B  IIPOCTPAHCTBE;
[MapaJuIeIbBHOCTh TPEX MPAMBIX; MAPAIUIETBHOCTh NMPAMOU M INIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YIOJI MEXIy TMpsAMBIMU B IPOCTPAHCTBE.
ITapannenbHOCTD IIJIOCKOCTEH: I1apajuleyIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHbIX IlockocTeil. Ilpocteiiine mpocTpaHcTBeHHblE (UIYpHl Ha
IJIOCKOCTH: TETPadJip, KyO, napajjiesienumes; IoCTpOeHUE CEYEHUI.

[leprieHIMKYISAPHOCTh MPSAMOM U IJIOCKOCTU: NEPHEHAUKYIISPHBIE MIPSMbBIEC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIENbHBIE M NEPHEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK IIEPIECHIUKYJIAPHOCTH IIPSAMOM M IUIOCKOCTH, TEOpeMa O IpAMOMU
MIEPIICHIUKYJIIPHONW IIJIOCKOCTU. YTIIbI B IIPOCTPAHCTBE: YIOJ MEXAY HPSIMON U
IUIOCKOCTBIO;  IBYTPAHHBIA  YrOJ, JIMHEMHBIA Yroia JBYTPAHHOTO  yrIJa.
[leprieHIMKYISIp ¥ HAKIOHHBIE: PACCTOSTHUE OT TOYKHM IO IJIOCKOCTH, PACCTOSHHE
OT MIPSIMOM J0 TUIOCKOCTH, MIPOEKIHs PUTyphI HA MIIOCKOCTh. [leprneHaAnKyasspHOCTh
IJIOCKOCTEH: MPU3HAK IEPIEHIUKYJSIPHOCTH ABYX IUIOCKOCTEH. Teopema 0 TpEX
NEePIEHANKYIISIPAX.

MHOrorpaHHUKH

[loHATHE MHOTOTPaHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOI'PAHHUKA, BBITYKJIbIE
Y HEBBIIIYKJIBIE MHOTOTPAHHMKY; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
IpU3Ma; IPaHd U OCHOBAHUS MPHU3MBbI, IpsiMasi U HAKJIOHHAsE IPU3MbL; OOKOBas U
IIOJIHAas IIOBEPXHOCTh IIPU3MBI. [Tapamenenunen, IPSIMOYTOJIBHBIN
napajulesienunes; U ero coucrsa. Ilumpammpa: n-yrojibHas nupaMuaa, TPaHU H
OCHOBaHUE MUPAMHUJIBI, OOKOBas U MOJTHASI TOBEPXHOCTh MUPAMHU/IBI;, TIPAaBUIbHAS U
yCeu€HHAas NHUpaMHuaa. OJIEMEHTBl NOpu3Mbl M nupamuiabsl. lIpaBuibHbIe
MHOTOI'PAaHHMKU: TOHSATHE NPABWJIBHOIO MHOIOTPaHHUKA; MPaBWIbHAS IpHU3Ma U
IIpaBUJIbHAs TNHMPAMUJA; [PABWIbHAs TPEYrojbHas NHUPAMHAAa W IPABUIbHBINA
terpayap; KyO. IlpencraBieHrne O mNpaBWIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nonexa’ap u ukocadap. CeueHust Npu3Mbl U TAPAMHUJIBI.



CummMmeTpuss B IPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUDIOCKOCTHA.  DJIEMEHTBl CUMMETPHUM B  IHpaMHIAX, lapajulesienunenax,
IIPaBUJIbHBIX MHOTOI'PAHHHKAX.

Bbruncnenue 3J€MEHTOB MHOTOTPaHHUKOB: pé&Opa, AMArOHaNu, YIJIBIL.
[Inomans OOKOBOII NOBEPXHOCTH W TMOJHOW IOBEPXHOCTH MPSAMOW IPU3MBIL,
IIONIalb OCHOBAaHMU, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSIMOW MPHU3MBL.
[1nomans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIILHON MUPAMU/IbI, TEOpEMA
o miom@amu ycedéHHoit mnupamunbl. Ilonstue o0 o0bEme. OO0BEM mNHpaMuAbI,
IIPU3MBI.

[logoOHble Tema B mnpocTpaHcTBe. COOTHOWICHUS MEXAY IUIOAIAIMU
MOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TEL.

11 KITACC

Tesa Bpamuenust

[Hunmaapudeckast MTOBEPXHOCTb, oOpasytoiue UIUHAPUYECKON
MMOBEPXHOCTH, OCh MIJIWHIPUYECKOW TMMOBEPXHOCTH. LlMmuHAp: OCHOBaHUA U
OOKOBasi TIOBEPXHOCTh, OOpasylomias W OCh; IUIOMAAh OOKOBOW U TIOJHOU
MTOBEPXHOCTH.

Konunueckast moBepxHOCTb, 00pa3ylolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIITMHA KOHMYECKOW TTOBEpXHOCTH. KOHYC: OCHOBaHME W BEpIIMHA, 00Opa3yromas
U OCh; IUIONAAhr OOKOBOM H TIOJHOW TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolre U BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: UEHTp, paaudyc, AUAMETP; IUIOMAL MMOBEPXHOCTU ChEpHL.
B3auMHoe pacnonoxkenune cepbl U MIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
IJI0MIA L CHEpHI.

N3006paxkeHne Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHammm Ten BpalleHHs W MHOTOTPAaHHHKOB. MHOTOTpPaHHUK,
ONMMCaHHBIA OKOJO cdepbl; chepa, BOHcaHHAS B MHOTOTPAHHUK, WM TEJO
BpAaIICHHUS.

[Torsitne 06 06BEMe. OCHOBHBIC CBOMCTBA 00BEMOB Tell. Teopema 06 00bEME
OPsIMOYTOJIBHOTO Tapajiefenunena u cienctsus u3 He€. OO0bEM IMIMHIpA,
koHyca. O0BEM 1apa u miomajb chepsl.

[TogoGubie Tenma B mnpocTtpaHcTBe. COOTHONICHHS MEXIy IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJI.

Ceuenusi 1nuauHApa (MapaJieIbHO W MEPHEHIUKYJISIPHO OCH), CEUCHHS
KOHyca (mapaielbHOEe OCHOBAaHUIO M MPOXOJAINee Yepe3 BEPIIMHY), CEUCHHUS
mrapa.



BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mi10CKOCTH U B pOCTpaHCTBE. CIIOKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHME BEKTOpa Ha 4ucilo. Pa3nokeHue BeKTopa 1o TpEM HEKOMIUIAHAPHBIM
BekropaMm. [IpaBuno mnapawienenunena. Pemienue 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM TIpaBWJI JEUCTBHUM C BeKTopamu. lIpsMoyroneHass cucrema
KoopauHaT B TmpoctpaHcTBe. Koopamnatel BekrTopa. lIpocreimme 3amaun B
KOOpAMHATax. Yron Mexay BekropaMH. CKanspHOE TPOU3BEICHHUE BEKTOPOB.
Beluncienue yrioB Mexy HNPSMBIMU U IUIOCKOCTAMH. KOOpJIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3yJbTaThl OCBOCHHS MPOTPAaMMBI  Yy4eOHOTO TIpeaMeTa
«MareMaTHka» XapakTepU3yrTC:

I'pa:xxnanckoe BocnuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON TO3UIMN 00YJAFOIIETOCs KaK aKTHBHOTO
U OTBETCTBEHHOTO 4JIEHAa POCCHUUCKOro o0OIlecTBa, MPEJICTABICHUEM O
MaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUI,
MpoLeyp TPaXJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH U TP.), YMEHUEM
B3aMMO/JICHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMHM B COOTBETCTBUU C HX
GYHKIMSIMU ¥ HA3HAYCHUEM.

IlaTpuoTn4eckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUUCKON TPaXkIaHCKOW MACHTHYHOCTH, YBAKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKON MAaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSAM POCCUMCKUX MAaT€MaTUKOB U POCCHUMCKON MaTEMaTUYECKOM IIKOJIbI,
K MCIIOJIb30BAHUIO ATUX JOCTIKEHUN B JAPYrMX HayKax, TEXHOJOTUsX, cdepax
SKOHOMHKHU.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO HapOoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHHS, OTHYCCKOTO  ITOBEICHUA,
CBSI3aHHOT'O C TIPAKTUUYECKUM MPUMEHEHUEM JIOCTIKEHUN HAYKU U JICATEIIbHOCTHIO
y4€HOI0; 0CO3HAHHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOTO OYAyIIETO.

JcTeTHYeCcKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHWEM K MHPY, BKJIIOUYasi ICTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peLICHN, paccyXIeHUN;
BOCTIPUMMYHMBOCTBIO K MATEMaTHYECKUM aCIIeKTaM pa3JIMuHbIX BUJOB UCKYCCTBA.

DusuyecKoe BOCIUTAHME:

c(OPMUPOBAHHOCTHIO YMEHHUS TMPUMEHSATh MaTEeMaTU4YeCKUe 3HaHUS B
WHTEpecax 3I0pOBOr0 W 0€30macHOr0 00pas3a KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOC MHUTaHHWE, COATaHCUPOBAHHBIA PEXKUM 3aHATHA U
OTJIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTD); (PU3UUECKOTO COBEPILIEHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYIOJIO0HUS; MUHTEPECOM K
pazimuuHbiM  chepam  TpodeCCHOHATIBHOM  AESTEIBbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW U €€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP



Oynymeld mTpodecCud W pPeaTn30BBIBATh COOCTBEHHBIC JKM3HEHHBIC TUIAHEI;
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTEMaTHYECKOMY OOpa3oBaHUIO U
caM00Opa30BaHUIO Ha MPOTSHKEHUM BCEW JKU3HU; TOTOBHOCTBHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3aJ1ay MaTEMaTHYECKON HAapaBIEHHOCTH.

JKO0JIOTHYEeCKOe BOCIIUTAHHUE:

c(hOPMHPOBAHHOCTHIO 3KOJIOTHUECKOW KYJIbTYPhl, MOHUMAHUEM BIIASHHS
COIMATTbHO-DKOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJAHOU U COLMATLHOU
Cpelbl, OCO3HaHHEM TIJ00aJbHOTO  XapaKTepa HSKOJOTUYECKHX  IPOoOJeM;
OpUEHTallMeld Ha MPUMEHEHHE MAaTeMAaTUYeCKUX 3HAHWM I pelieHus 3aj1ad B
o0JacT  OKpYXaromel cpeapl, IUIAaHUPOBAHMS TIOCTYIMKOB W OIEHKH WX
BO3MOKHBIX MTOCJIEACTBUM JIJIsI OKPYKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOT'O TIO3HAHMS:

c(hOpMHUPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKW W  OOIIECTBEHHOW MPAKTUKH, TMOHUMaHUEM
MaTeMaTUYECKOM HaykKu Kak c(epbl 4YelIOBEUYECKOM AESTEIbHOCTH, 3TAloB €€
Pa3BUTHS W 3HAYMMOCTH JJII Pa3BUTHS IIUBWIM3AIMH; OBJIAJCHHEM S3BIKOM
MaTeMaTUKd W MaTeMaTH4YeCKOW KyJIbTYpOW KaK CpEJICTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIbCKYIO JACSTEIbHOCTD
WHJUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbie pe3yabTaThl OCBOCHUS MPOTPaMMbl YYEOHOTO TMpeaMera
«MaremaTuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
HO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHLIMU Pe2YIIMUBHIMU OeUCTN8UAMUL.

1)  Vuusepcanvnvie  noznasamenvmvlie  Oeticmgus,  obecnedusaom
Gopmuposanue 06a308blX KOSHUMUBHBIX NpPOYeccos obyyaowuxca (oceoeHue
Memo008  NO3HAHUAL — OKpYdCamweeo  Mupd,  NpuMeHeHue  J10SUYEeCKUX,
Ucce008amenbCKux onepayuti, ymeHut pabomams ¢ ungopmayueti).

Ba3oBble jioruyeckue aeiicTBUA:

e BBIABISITH M XapaKTEPU30BaTh CYIISCTBCHHBIC MPU3HAKH MaTEMaTHYECKHUX
OOBEKTOB, TMOHSTHI, OTHOIICHUN MEXIy MOHATUSAMU; (HOPMYIUPOBATH
ompenereHus]  TMOHATHM;  YCTaHABIMBATh  CYIIECTBEHHBIA  IMPHU3HAK
KJaccu(ukanyyu, OCHOBaHUS JJia OOOOIIEHUS W CpPaBHEHHUS, KPUTEPUU
MPOBOAMMOTIO aHAIIN3A,



BOCIIPUHUMATh, (OPMYIHpPOBaTH U  MPEOOpPa3OBBIBATh  CYKICHHS:
YTBEPAWTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YAaCTHBIE W OOITHE;
YCIIOBHBIE;

BBISIBIIATH ~ MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeunss B (dakTaxX, MAAHHBIX, HAOMIONCHHUSAX U YTBEPKICHUSX;
npeiaraTh KpUTEPUH 71 BBISBICHUS 3aKOHOMEPHOCTEH M TIPOTUBOPEUHIA;
JIenaTh BBIBOABI C HCIIOJb30BAaHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHHUM, YMO3aKIIFOUSHH 110 aHATIOTHH;
MIPOBOJIUTH CaMOCTOSTEIILHO JI0Ka3aTeIhCTBA MaTeMaTUYeCKUX
YTBEPKICHUH (TIPSIMbIE M OT MPOTHUBHOTO), BHICTPAaMBATh apryMEHTAITHUIO,
MPUBOANTh TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBECHHBIE
CY’KJICHUS U BBIBOJIBL;

BBIOMpPATh CHOCOO pemieHus ydeOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEILCHUS, BbHIOUpATh Haubosee MOAXOJAIUNA C Y4ETOM
CaMOCTOSATEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe JAeiiCTBUA:

HCIIOJB30BaTh BOMPOCHI KaK HMCCIIENOBATENIbCKUII MHCTPYMEHT IMO3HAHUS,
dbopMyIupOBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHUBOPEUHUE, MPOOIieMy,
yCTaHaBJIMBaTh HMCKOMOE€ MW  JaHHOe, (OpPMHpPOBaTH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MPOBOAUTH CaMOCTOSITEIILHO CILJITAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE 1O YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
o0ObeKTa, SBIEHUS, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXIy
00bEKTaMH, SIBJICHUSAMHU, MIPOLIECCaAMU;

CaMOCTOATEIEHO (OPMYIUPOBATh 00OOIIEHUS U BBIBOJBI IO PE3YJIbTaTaM
MPOBEAEHHOTO HAOMIOACHUS, MCCIEOBaHUS, OLIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUM;

MIPOTHO3UPOBATh BO3MOXHOE pPa3BUTUE IMPOIECCa, a TaKXKE BbIJBUTAThH
MIPEOJIOKEHUS O €70 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c nnpopmanmueii:

BBISIBIIATDH JIePUIIMTHI UHPOPMALIUU, TAHHBIX, HEOOXOAMUMBIX ISl OTBETa Ha
BOIIPOC U JJISI PEILLICHHS 3a]1a4u;

BBIOMpAaTh  MHPOPMANMIO W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH MH(POpPMALIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpUPOBaTh MH(GOPMAIINIO, MIPEACTABIATH €€ B Pa3IMUHbIX (OopMax,
WJUTIOCTPUPOBATH Tparueck;



e OIICHUBATH HaJIEKHOCTD nH(opMaIuu 110 CaMOCTOSTEIIHEHO
c(hOpMyYITUPOBAHHBIM KPUTCPHUSIM.

2)  Vuusepcanvnvie KOMMYHUKamueHwle Oelicmsus,  o0becnevyusaom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.

OO0menue:

e BOCIPUHUMATH U (POPMYIUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMU
U LeIIMUA OOIICHMs; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY
3pEHHUSI B YCTHBIX M IHCHMEHHBIX TEKCTaxX, JaBaTh IMMOSCHEHHUS IO XOMIY
pelieHus 3a1a4i, KOMMEHTHPOBATh MOTYUYEeHHBINA Pe3ysIbTaT;

e B XOJI¢ 0OCYXKJEHUS 3aaBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
MpoOJIeMBI, pelaeMoi 3aa9n, BRICKA3bIBATh WJICH, HAIICJICHHBIC HA TIOUCK
pelIeHns; COIOCTaBIATh CBOM CYXKJICHHS C CYXJICHUSIMH APYTUX
YYaCTHUKOB JWajiora, oOHApyXHBaTh Pa3IMUMe€ W CXOJCTBO TO3WIIUH; B
KOppEeKTHOM opme hOpMyIUPOBATH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

e TPENCTaBIATH  pe3yabTaThl  pEIICHHWs  3aJa4yd,  SKCIEpUMEHTa,
UCCIIEIOBaHMs,  MPOEKTa;  CaMOCTOSITENbHO  BbIOMpaTh  (popmar
BBICTYIUICHHS C YU4ETOM 3a/1a4 MPEe3eHTaluu U 0COOEHHOCTEN ayIUTOPUH.

CoTpyaHuiecTBo:

e IIOHMMATbh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAaHAHON U MHIUBUTyaJIbHOM
paboThl TpU pelieHUH Y4eOHBIX 3a7ad; NMPUHUMATH II€JIb COBMECTHOM
ACSTeNbHOCTH, IJIAHUPOBAaTh  OPraHU3allMI0  COBMECTHOW  paboThl,
pacnpenenartb BUAbl pabOT, JOroBapuBaThCs, OOCYXKIaTh Mpolecc |
pe3ynbTaT paboThl; 0000IIATh MHEHUS! HECKOJIBKUX JIFOJIEH;

e y4YacTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYKaeHHS, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» W HHBIC); BBIMOIHATH CBOI YacTb pabOThI H
KOOPJAUHUPOBaTh CBOM JCHCTBUS C JIPYTMMH 4JI€HAMH KOMaH/BL;
OLICHHMBATh KAa4eCTBO CBOEr0 BKJaJa B OOUIMM MPOAYKT MO KPUTEPHUSM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanonvie  pezynamueHvle Oeticmeus, obecneuusaiom
Gdopmuposanue cmMviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCMIU.
Camoopranusanus:

e COCTAaBJIATH IUIAH, AJITOPUTM PELICHUS 3a/1a4H, BBIOUPATh CIOCO0 peIIeHUs
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BApPUAHTHI PELICHUH ¢ yUETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

e BJIAJACTh HABbIKAMU IIO3HABATEJIbHOM pe(dieKkcuu Kak OCO3HaHMS
COBEpLIAEMbIX JIEUCTBUN M MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB;



BIIQZICTh  CIOCOOaMHM  CaMOMPOBEPKH, CAMOKOHTpPOJISI —Tpolmecca |
pe3yJibTaTa pelICeHUsI MAaTEMATUYECKOM 3a/1a4H;

e TMPEABUAECTH TPYJAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPU PEIICHUM 3aa4H,
BHOCHTh KOPPEKTHUBBI B JICITCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JTAHHBIX, HAUJEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IIEIM W YCIOBHSAM, OOBSICHATH
MPUYUHBI JOCTHMKEHUS WM HEAOCTHUKEHHS PE3yJIbTATOB JCATEIBbHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

OnepupoBaTh MOHATUAMU: TOUKA, IPSIMAas, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEJICTBUS W3 HUX NPU PEUICHUU
TeOMETPUUYECKUX 3a7a4.

OmnepupoBaTh MOHATHAMH: MAPAIUIETFHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEM.

KnaccupunupoBaTe B3aMMHOE pacHOJOKEHUE MPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPaHHBIA YTOJN, TPaHW JBYI'PAHHOTO YTIJa,
pebpo ABYTpaHHOTO yTia; JMHEWHBIM Yrojl ABYTpaHHOTO YTJIa; rpaaycHas Mmepa
JABYTPAHHOTI'O YIJIA.

OnepupoBarh MOHATHUSMHU: MHOTOTPAHHMK, BBINYKJIBIH U  HEBBITYKJIbINA
MHOTOTPaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, TPABIIIbHBII MHOTOTPaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (NUpaMHa; TpHU3MAa,
MPSAMOYTOJIbHBIN NapaJljIesienunesn, Kyo).

KnaccupunumpoBaT ~ MHOTOIpaHHUKM,  BbBIOMpass ~ OCHOBaHHUA  AJiA
KJacCU(pUKaUUU (BBIIYKJIBIE W HEBBITYKJIbIE MHOTOIPAHHUKH; TPaBUJIbHBIC
MHOTOTPaHHHUKH; TPSIMBIE ¥ HAKIIOHHBIC TPU3MBI, TAPAJIICICTIUIIC IBI).

OmnepupoBaTh MOHATHAMHE: CEKYIas TNIOCKOCTh, CEY€HHE MHOTOT PAHHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTI0NIb3YSl METO/I CIIE/IOB.

Crtpouth ce4eHHsI MHOTOI'PaHHUKOB METOJIOM CJIEZIOB, BBIIIOJIHATH (BBIHOCHBIE)
IJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (UIYp: BUJI CBEpPXY, COOKY,
CHU3Y.

Pematp 3amaun Ha HaXOXKACHUE TEOMETPUIECKUX BEIMYUH 1O 00pa3iaM WiH
QIrOpuTMaM, NPUMEHSS H3BECTHBIE AHATUTHUYECKUE METOAbl MpPU PEIIECHUU
CTaHJIaPTHBIX MAaTEeMAaTUYECKUX 3aJ]ady HAa BBIYUCIICHHWE PACCTOSHUN MEXAY JIBYMS



TOYKaMH, OT TOYKH JIO TPSIMOH, OT TOYKA JO IUIOCKOCTH, MEKIY
CKPENTUBAIOIIUMHUCS TIPSMBIMH.

Pemate 3aaun Ha HAXOXKACHUE FEOMETPUUYECKUX BEJIMYMUH IO 00pasiiam Uiu
aNropuT™MaM, TPUMEHSSI H3BECTHbIC AHAIMTUYECKUE METOJbl MPU PEUICHUU
CTaHAAPTHBIX MaTEMaTWYECKMX 3a7ad Ha  BBIUMCICHUE YIJIOB  MEXKIY
CKPENIUBAIOMUMHUCS ~ TIPAMBIMH, MEXIY TPSIMOM W  IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruucisats 00bEMBI U TIJIOMIATM TTOBEPXHOCTEH MHOTOIPAHHUKOB (MIpU3Ma,
nupamMujsia) ¢ HOpuUMEHeHHueM (OpMyJ; BBIYUCIATH COOTHOIICHHUS  MEXKITY
TJIOMIAIMU TTIOBEPXHOCTEH, 00BEMaMHU TTOTOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh TOHATHUSMU: CHMMETPHUS B TPOCTPAHCTBE; IIEHTP, OCh U
MJIOCKOCTh CUMMETPUH; IIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekats, mOpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HUHPOPMALIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpax, MPEJCTABICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumeHaTh reomeTprdeckue GakThl I pEIISHUS CTEPEOMETPUUISCKIX 3a/1ad,
MIPEANOJIararoMX HECKOJIBKO IIAroB PEIIeHUs, €CIU YCIOBUS MPUMEHEHHUS 3a]aHbl
B IBHOM (popme.

[IpumeHaTs mOpocTEHIIME MporpaMMHBIE  CpPeIcTBA W AJIEKTPOHHO-
KOMMYHUKAITMOHHBIC CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUSCKIX 3a/1a4.

[IpuBoaWTE TpPUMEpPHI MaTEeMAaTHYECKHUX 3aKOHOMEPHOCTEH B MPHUPOJE U
’KU3HU, PACO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TOJyYEHHbIE 3HAHUS Ha TMPAKTUKE: aHAIU3UPOBATH DPEaAIbHbBIC
CUTyallil W TPUMCHATh W3yYCHHBIC IOHATHS B TIPOIECCE ITOMCKA PEIICHUS
MaTeMaTU4ecKn CHOPMYJTUPOBAHHOW TPOOJIEMBI, MOJCIUPOBATh pPEATbHBIC
CUTyallUM Ha $S3bIKE TEOMETPUM, UCCIIENOBAaTh IMOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM I'€OMETPUUECKUX MOHIATUM U TEOpeM, arrapara aareOpsl; pemarh
MPaKTUYECKHE 3a/1a9, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUYECKIX BETUIHMH.

11 KITACC

OmnepupoBaTh TOHSATHUSAMH: WIMHAPUYECKAs TOBEPXHOCTh, 00Opa3yromme
WIMHAPUYECKON  MOBEPXHOCTH;,  UWIMHADP;  KOHMYECKass  MOBEPXHOCTH,
o0pasyronre KOHMYECKOM MOBEPXHOCTH, KOHYC; chepruecKasi IOBEPXHOCTb.

Pacno3naBats Tena BpaieHus (LWIMHID, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI TIOTYUYEHUS TEJl BpaIllCHUSI.

KnaccudummpoBats B3auMHOE pacrionokeHne chepbl U MITOCKOCTH.



OnepupoBaTh MOHITHAMU: IMAPOBONW CETMEHT, OCHOBAaHHWE CETMEHTA, BBHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBaHHUE IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CJIOS;
LIapOBOU CEKTOP.

Boluucnsate  00bEMBI M IUIONMIAJIM  TOBEPXHOCTEM  TEN  BpAICHUA,
TCOMETPUUYECKUX TEJI C TPUMEHEHUEM (HOpMYIL.

OnepupoBaTh TMOHATHSAMH: MHOTOTPAaHHUK, BHOHCaHHBIA B chepy u
OMHCAaHHBIA OKONO cdephl; cdepa, BHOUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpaIeHUsI.

BbIYUCIATS COOTHOIIEHUSI MEXY IUIOMIAJSIMUA TOBEPXHOCTEH U 00bEMamMu
MOJOOHEBIX TEII.

N3o00pakath wu3ydaembie (UTYpHl OT PYKH W C TPUMEHEHHEM TPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TUIOCKUE YEPTEkKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
¢buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BPAIllCHHUS.

W3BnekaTs, WHTEPIPETUPOBATH H MPeoOpa3oBBIBaTh HHPOPMAIIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUCCKUX (DUTYpax, MPEICTAaBICHHYIO Ha YepTekax H
PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BbINONHATE  IEUCTBUS  CIIOKEHUST BEKTOPOB, BBIUYMTAHUS BEKTOPOB U
YMHOXKCHHS BEKTOPa Ha YUCII0, OOBACHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJIaIOT.

[TpuMeHsTh TpaBUIIO NapasuielienUIea.

OnepupoBath MOHATUSMU: JEKAPTOBBI KOOPJIMHATHI B MMPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, Yrod MEXKIY
BEKTOPaMH, CKaJIsIpHOE MPOU3BE/ICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIaHAPHBIC
BEKTOPHI.

Haxonutb cymmy BEKTOPOB U IIPOU3BEJCHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOpaMHU, CKaJsipHOE MPOU3BEJCHUE, paACKIAJbIBaTh BEKTOpP IO JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumenaTs reomerpuueckue GakThl ISl peHIeHUsI CTEPEOMETPUUECKHX 3a/1ad,
MIPEANOJIararoIMX HECKOJIBKO IIAaroB PEIIeHNUs, €CIN YCIOBUS MPUMEHEHUS 3a1aHbl
B IBHOM (popme.

Pemate mpocTteimme reoMeTpuYecKue 3aladd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemates 3amaum Ha J0Ka3aTE€IbCTBO MATEMAaTUYECKUX OTHOLICHUW U
HaXOXK/JIEHUE TeOMETPUUECKUX BETUYHUH M0 00pa3laM WA alropuTMam, IpUMeHss
M3BECTHBIC METO/IbI IIPU PEIICHUN CTAaHAAPTHBIX MAaTEMaTHUYECKUX 3a/1a4.



[IpuMeHsATs DpOCTEMIIME TNPOTPAMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPH PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTh mHpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOAEC U
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.

[IprMeHATh NOJIyYEHHBIE 3HAHWS HA NPAKTHUKE: aHAIU3UPOBATH PEajbHbIE
CUTyalluH W TPUMEHATH H3YYEHHBIE IIOHATHS B IMPOLECCE IIOUCKA PEUICHUs
MaTeMaTH4eCKu CPOPMYIUPOBAHHON TPOOJIIEMBbI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUd Ha A3bIKE TIEOMETPUHU, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHNUEM T€OMETPUUECKUX MOHITUI U TEOPEM, allnapara aareOpsbl; pemarb
IIPAKTUYECKHE 3a7a4H, CBA3AHHBIE C HAX0KICHUEM T€OMETPUUECKUX BEJINYNH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC

KoauuecTBo 4acoB

Ne1 HawmmeHoBaHMe pa3/iesioB U TeM NMPOrpamM

Bcero

KonTpoabhbie |

IIpakTH4yeckue f

DJIeKTPOHHBIE (HH(POBHI
o0pa3oBaTe/IbHBIE pecyp(

1 BBeneHue B cTepeoMeTpuio 10
) [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSMBIX U IIOCKOCTEN
3 [lepneHuKyISAPHOCTD NPSAMBIX U INIOCKOCTE] 12
4 VYTruibl MeXay IPSAMBIMU U TUIOCKOCTAMHU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIbl 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAN 68 5 0




11 KVIACC

KoaunuecTBo yacoB

Ne n/f HaumeHoBaHUe pa3/ieiOB M TeM IPO

DJIeKTPOHHbBIe (LM(PPOBLI

Bceero Kontpoasnbie | IlpakTnueckue| 00pasoBaTe/ibHbIE pecypq
Tena BpameHus 12
OOBEMEBI TET 5 1
BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTH 10 1
[ToBTOpenue, 06001IeHUE, CUCTEMATH3 7 |
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'H 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBO 4acoB DJIeKTPOHHBIE I
N Tema ypoka Beero Kontposnbnl IIpaktuyeck| JlaTtam3y obpazoBaTe/bHL
padoThI padoThbI pecypchl

OCHOBHBIE TTOHSITHS CTEPEOMETPUU: TOUK
npsiMasi, TI0OCKOCTb, MPOCTpaHCTBO. [pal
n300paKeHMsI HAa pUCYHKAX: H300pakeH!
MJIOCKOCTEH, MapajuiebHBIX MPAMBIX (OT
CepeHbI OTpe3Ka

IlonsThs: MEpeCCKaromurecs MmiI0CKOCTH,

2 IIEPECEKAIOINECS IPsIMasi ¥ IJIOCKOCTh

3 [TonsaTus: epecexaronnecs IOCKOCTH,
NIEPECEKAIOINECS IPsIMasi ¥ IJIOCKOCTh
3HaKOMCTBO C MHOTOTpaHHUKaMH, H300D

4 MHOI'OIPAHHUKOB Ha PUCYHKaX, Ha IIPOCK
yeprekax

5 HauanbHble cBefieHus 0 KyOe U mupamu/y
pa3BEépTkU U Mojesnn. CedyeHs] MHOTOIpg

6 HauanbHble cBefieHus 0 KyOe U mupamu/y
pa3BEépTkU U Mojesn. CeyeHHs] MHOTOIpg
[ToHsATHE 00 AKCHOMATHUYECKOM ITOCTPOEH

7 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH
CJIEICTBUS U3 HUX

8 [ToHsATHE 006 AKCHOMATUYECKOM ITOCTPOEH




CTCPCOMCTPHUH: AKCUOMBI CTCPCOMCTPHUU
CJIICACTBHUA U3 HUX

IToHusiTHE 00 aKCHOMATHYECKOM IIOCTPOCH

9 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUU
CJIEICTBUS U3 HUX
[ToHsATHE 00 AKCHOMATUYECKOM ITOCTPOEH
10| crepeomeTpun: akCHOMBI CTEPEOMETPUU
CJIEJICTBUS U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B
11| mnpocTpaHCTBE: NEpeCceKarOIMECs, apa)
Y CKPELMBAIOLIUECS IPSIMbIE
[TapannenbHOCTb NPSAMBIX U MJIOCKOCTEN
12| mpocTpaHcTBE: NapajuIeIbHbIE IPSIMbIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX ]
[TapaninenbHOCTb NPSAMBIX U MJIOCKOCTEN
13| mpocrpanctse: [lapamienbHOCTb NPAMOH
IJIOCKOCTH
14| VYrusl ¢ coHanpaBiIeHHBIMU CTOPOHAMU
15| Vron Mexny npsMbIMU B IPOCTPAHCTBE
16| VYroa mexay npsMbIMU B IPOCTPAHCTBE
17 [TapayuienpHOCTD MIIOCKOCTEN: Mapaien
IUIOCKOCTH
18 | CBoilicTBa napaieabHbIX IJIOCKOCTEN
19 [Ipocreiimume npocTpaHCTBEHHbIE PUTYP]

IUIOCKOCTH: TETpadp, Ky0, napauiesent




20

IToctpoenue ceueHuit

21| Tloctpoenue ceueHuit
KonTponshas padora no teme "IIpsimbie

22| mockoctu B npocTtpanctse. [lapamiensy
HpSIMBIX U IIJI0CKOCTER"

73 [IepnieHIUKyYIAPHOCTD NPSMOM U TUIOCKO
NEPIEHANKYJISPHBIE IPSIMBIE B IPOCTPAH

24 [Tpsimble napasuieabHbIE U EPIEHIUKYJLS
IUIOCKOCTH

25 [Tpsimble napasulebHbIE U TEPIEHIUKYJLS
IUIOCKOCTH

26 [Ipu3Hak nepnesaAuKyJISIPHOCTH IPAMOM
IUIOCKOCTH

27 [Ipu3Hak nepnesaAuKyJISIPHOCTH IPAMOM
IIJIOCKOCTH

73 Teopema o0 IpsAMON NEPIIEHAUKYIIAPHON
IUIOCKOCTH

29 Teopema o IpsAMON NEPIIEHAUKYIIAPHON
IUIOCKOCTH

30 TeopeMa 0 psIMOM ITEPIIEHIUKYIIAPHOU
IIJIOCKOCTH
[IeprieHAUKyISp ¥ HAKIIOHHBIE: PACCTOSH

31| TOYKHM 10 IJIOCKOCTH, PACCTOSIHUE OT IIps]
IIJIOCKOCTH

32| IlepneHauKyJsp U HAKIOHHBIE: PACCTOSH




TOYKH OO IIJIOCKOCTHU, PACCTOSAHUEC OT IIPs
IIJIOCKOCTH

HepneHz[I/IKmep W HAKJIOHHBIC: PACCTOSN

33| TOYKHM IO IJIOCKOCTH, PACCTOSIHUE OT IIps]
IUIOCKOCTH
[TeprieHIUKYJIp U HAKJIIOHHBIE: PACCTOSH

34| TOYKHM 1O IJIOCKOCTH, PACCTOSIHUE OT IIps]
IUIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YTOJI MEXAY IS
IJIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, TUHEHHBIN Yol ABYT]|
yria

37 JIByrpaHHbIi yroJi, TMHEWHBIA YIOJI IBYI
yria

18 [TeprnieHIMKYJIAPHOCTD MJIOCKOCTEN: TIPHT
NEPIEHIUKYIIAPHOCTH ABYX IUIOCKOCTEN

19 [lepneHIMKyYISIPHOCTD MJIOCKOCTEM: TPHU3
NEPIEeHIUKYISIPHOCTH ABYX IIOCKOCTEH

40 [lepneHIMKyISIPHOCTD MJIOCKOCTEH: TPHU3
NEPIEeHIUKYISIPHOCTU ABYX IIOCKOCTEH

41| Teopema o TpEX NEpIEHAUKYIAPAX

42| Teopema o0 Tp€X nepneHANKYIIpax

43| Teopema o0 Tp€X nepneHANKYIIpax

44 KonrposnbHas padora no remam

"TleprieHAUKYIAPHOCTD MPSIMBIX U IJIOCK




"VTIel M@Ky IPSIMBIMU U INIOCKOCTAMU

45

[TonsiTrie MHOTOTPaHHHUKA, OCHOBHBIE 3JI€
MHOTOTPaHHHKA, BHITYKJIbIE M HEBBITYKII
MHOTOTPaHHHKH; pa3BEPTKA MHOTOTPaHH|

46

HpI/IBMaI Nn-yroJibHas 1pu3sma; rpaiu U O¢
IMPU3MBI; IIpAMasA U HAKJIOHHAA IIPU3MBbI;
IMOJIHaA IMOBEPXHOCTD ITPHU3MbI

47

[Tapamienenumnen, TpsIMOYIOJIbHBIN
napauiesIenuIe] 1 ero CBOMCTBa

48

[Inpamuia: n-yrosgpHas nMpaMua, rpaHl
OCHOBaHUE MUPaMU/Ibl; OOKOBAsI U MOJIHA
[IOBEPXHOCTb MMPAMUBI; IIPABUIIbHAS U
yCeu€HHas nupaMuIa

49

ITpaBuIIbHBIC MHOTOTPAHHUKH: TTOHSITHE
IPaBUIIBHOTO MHOTOTPaHHHUKA; TIPABHIIBH
npU3Ma ¥ IpaBUIIbHAS TUPAMUIA; TPABH
TpEyroJibHas MUPaMH/Ia U TIPABHIIBHBIH T
KyO

50

[IpencraBienue o npaBUIbLHBIX MHOTOIP
OKTa’p, JOJEKad AP U UKOCAIP.

51

CumMMeTpHs B MPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIbHO TOYKH, MPSMOM, MIOCKOCT
DJIeMEHTHl CAMMETPHUH B TUpaMHUax,
napajuiejenuneaax, NpaBUiIbHbIX
MHOTOI'PaHHHUKAX

52

Brrunciaenue 31eMeHTOB MHOT'OI'PpaHHHUK(




AuaroHaiu, yrijbl

[Tnomaas 6OKOBOM MOBEPXHOCTH M TTOJTH:
MOBEPXHOCTHU MPSAMOM MPU3MBI, IIJIOIIATH

>3 OCHOBaHHH, TeopeMa 0 OOKOBOI MOBEPXH
IIPSIMOM IPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U MOBE]

54| mnpaBWIBHON MUPaMU/IbI, TEOPEMA O TUIOI]
OOKOBOI MOBEPXHOCTH YCEUEHHOM MHpaN

55| KontpoasHas pabora no reme "MHuororp

56 | Ilonsgrue 00 00BEME

57| OOBéM nmupaMu bl

58| OObBEM nupamusl

59| OO0bBéM nmupaMu bl

60| OOBEM mupaMuIbI

61| OOBEM pU3MBI

62| OOBEM MPU3MBI

63| OOBEM PU3MBI

64 KonTponbhas padora no teme "O0bEMBI
MHOTOI'PAaHHUKOB"

65 [ToBTOpEHME, 0000IICHHUE CUCTEMATH3AII]
3Ha"ui. [locTpoeHne ceueHnit B MHOTOT||
[ToBTOpEeHUE, 00600IIEHNE CHCTEMAaTH3AIT]

66 3HaHUW. Beryucienue pacCTOSTHUN: MEX]]

TO4YKaMM, OT TOYKHU JO HpHMOﬁ, OT TOYKH

IIJIOCKOCTH, MEXKAY CKPCHINBAIOIUMUCH




67| HWroroBast KOHTpOJbHAS paboTa

[ToBTOpenue, o6o01IEHNE cCUCTEeMaTH3aLl]
3HaHUU. Beruncienue yriios: Mexay
68 | CKpEIMBAIOIIMMHUCA IPSIMBIMU, MEXKTY 11
IIJIOCKOCTBIO, AIBYTPaHHBIX YIJIOB, YIJIOB

ITIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPO




11 KVIACC

Z

KoauuyecTBo yacoB

Tema ypoka

KoHTpo/ibHK

Bcero
padoThbI

IIpakTH4ecky
padoThbI

dara u3y

DJIeKTPOHHBIE 11}
o0pa3oBaTe/ibHbI

pecypchl

Cdepa u map: ueHTp, paauyc, iuaMeTp
MIOBEPXHOCTH CcPepsbl

B3aumnoe pacnonoxenue chepsl U 110
KacaTelbHasl IJI0CKOCTh K cepe; MO0l

chepsr

N3o6paxenue chepsl, mapa Ha MI0CKO(
CeueHnus mapa

Hunuaapudeckast mOBEpXHOCTh, 00pasy|
LIHJ'II/IHI[I)I/I‘-IGCKO?I IMOBEPXHOCTHU, OCb
LIHJ'II/IHI[I)I/I‘-IGCKO?I IMOBCPXHOCTHU

Hunuaap: ocHoBaHUs 1 OOKOBasi IOBEP]
o0pa3yrolas 1 0Ch; IUIONa b OOKOBOH
MIOBEPXHOCTHU

N3obpaskenne NMIMHIPA HA TUIOCKOCTH
PazeépTka nnnunapa. CedeHus UIHH]
(TIOCKOCTHI0, MapauIeTIbHON UITH
NEePIEeHIUKYJISIPHON OCH LIMJIMHAPA)

Konuueckasi moBepXHOCTh, 00pa3yronu
KOHUYECKON MMOBEPXHOCTH, OCh U BEPILIK
KOHUYECKOW IMOBEPXHOCTH

KOHyCZ OCHOBAHHC W BCPIIMUHA, O6p&13y}1




0CB; IJIOMIAAb OOKOBOI U IOJIHOM MOBEY]

Y ceu€HHBIN KOHYC: 00pa3yIolre U BbIC

? OCHOBaHMS U OOKOBas TOBEPXHOCTh
N3obpaxenue koHyca Ha TIIOCKOCTHU. Pg

10 koHyca. CeueHus KOHyca (TTOCKOCTHIO,
napajuieIbHON OCHOBAHHIO, M TNIOCKOCT
MPOXOJISIICH Yepe3 BEPIINHY)

11 KoM6uHamus ten BpaeHuss 1 MHOIOrp
MHororpaHHuK, OITMCAaHHBIN OKOJIO ce]

12 ctepa, BIIMCaHHAs] B MHOTOTPAHHUK HUTY
BpaIcHus

13 IToustre 00 00bEMe. OCHOBHBIE CBOMCT
00BEMOB Tell

14 O0béM nuIMHIpa, KOHyCca

15 OO0BEM 1mIapa U TIoMAIL ChEephl
[TonoGHbIe Tena B mpoctpancTBe. COOTH

16 MEX]Ty TUIOIIAIIMU TIOBEPXHOCTEH, 00H
[MOAOOHBIX TEI

17 KoHTtponbhas padora o temam "Tena
BpanieHus" u "O0bembI Ten"

18 BekTop Ha MI0CKOCTH ¥ B IPOCTPAHCTB

19 CI10’)keHHE Y BBIYMTAHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YUCJIIO

21 Paznosxenue BexTopa 1o TpéM HEKOMILI

BekTopam. [IpaBuiio napannenenunena




22

Pemenne 3ana4, CBA3aHHBIX C IPUMEHEY
IIpaBUJI IEUCTBUM C BEKTOPaMHU

23

[IpsimoyronbHas cucTeMa KOOpAUHAT B
npoctpanctBe. KoopauHaTel BEKTOpA.
[Tpocreiimue 3agaun B KOOpAUHATAX

24

Yron mexay Bekropamu. CKansipHOe
MIPOU3BE/IEHUE BEKTOPOB

25

Brruncnenue yrioB Mexy IpsIMbIMU U
IIJIOCKOCTSIMU

26

KoopaunaTHO-BEKTOPHBIN METOZ, IIPH P
TCOMETPUYECKHX 3a7a4

27

KoHnTtponbhas padora mo teme "Bektopy
KOOPJIMHATHI B TpOCTpaHCTBE"

28

[ToBTOpeHue, 06001IeHNE U CUCTEMATH3
3HaHuii. OCHOBHBIE (PUTYPBHI, PAKTHI, TE
Kypca IJIaHUMETPUHU

29

IToBTOpenue, 0000IEHNE U CHCTEMATH3
3HaHuil. OCHOBHBIE QUTYPHI, (HAKTHI, TE
Kypca IJIaHUMETPUU

30

[ToBTOpEeHUE, 0600IICHNE M CHCTEMATH3
3HAHUH. 33124 TUITAHUMETPUH U METO/I]
penieHust

31

[ToBTOpEeHUE, 0600IIECHNE M CHCTEMATH3
3HAHUH. 33124 TUITAHUMETPUH U METO/I]
peLIeHus

32

[ToBTOpenue, 0000IIeHHE U CHCTEMATH3




3HaHuil. OCHOBHBIE QUTYPHI, (HAKTHI, TE
Kypca CTepeoMETPHH

33

HroroBast KOHTpoNbHAs paboTa

34

[ToBTOpEeHUE, 0600IICHNE M CHCTEMATH3
3HAHUHU

OBIIEE KOJIMYECTBO YACOB I10 ITPO




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

Maremartuka: anre6pa M HavaJla MaTCMATHYCCKOI'O aHaJIn3ad, rCOMCTPHA. JI.C.

ArtanacsH, B.®. byry3os, C.b. Kagomues ...

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://resh.edu.ru/
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