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INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueOHOro kypca «l'eomerpus» 0a30BOro ypoBHS s
oOyvarormuxest 10 —11 «kmaccoB pa3paboraHa Ha ocHOBe DenepanbHOTO
roCy/IapCTBEHHOI'0 00pa30BaTeNbHOIO CTaHAAapTa CPEAHEro oo1ero oopa3oBaHus,
C yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TPEOBIBISIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHMIO, M TPAIUIUN POCCUHUCKOTO 0Opa30BaHUS.
Peanuzamnus nporpammbl 00ecriedrBaeT OBJIaIeHNE KIIOYEBBIMUA KOMIETCHIMSIMH,
COCTaBJISIIOUIMMH OCHOBY JJIi CaMOpa3BUTHS U HENPEPHIBHOTO 00pa3oBaHus,
LEJIOCTHOCTh OOLIEKYJbTYpPHOTO, JUYHOCTHOTO M I103HABATEIBHOI'O pa3BUTHUS
JUYHOCTU O0YYaArOITUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTs y4eOHOTO Kypca TE€OMETPUHM Ha YpPOBHE CPEIHErOo OOIIEero
oOpa3zoBanusi OOYyCJIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTBHIO METANpEeAMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHsS] TE€OMETPUU B HAIPaBICHUU JUYHOCTHOTO
pa3BuTus oOydarouuxcs, (GOpMUpPOBaHUS (PYHKIIMOHAIBHOM MaTeMaTUYeCKOM
IPaMOTHOCTH, U3YUYCHUS NPYTUX YICOHBIX TUCIUIUINH. Pa3BuTne y oOydarommxcs
MPABUWIBHBIX TPEACTABICHUNA O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPUUYECKHUX
a0CTpakInii, COOTHOIICHUH PEATbHOTO W HJICATHHOTO, XapaKTepe OTPaKEHUs
MaTEMaTUYECKOM HAyKOW SIBIEHHM M TMPOIECCOB peaJbHOT0 MHUpPA, MeCTe
T€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMaTHYECKOTO MOJACIIUPOBAHUS B HAYTHOM
MO3HAHWUU U B MPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yYaluxcsi, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOJAMMBIX JUIsl afanTalliyd B
COBPEMEHHOM OO0I1IeCTBE.

I'eomeTtpust siBASETCS OAHUM M3 0a30BBIX NPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECIEeUYMBAET BO3MOXKHOCTh M3YYEHUS Kak
JTUCITUTUTNH €CTECTBEHHO-HAYYHOW HAIMPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbIUieHHe, (GopMUpyeMoe MpH HU3YYECHUH OO0ydaronuMucs
MOHSATUHHBIX OCHOB T€OMETPHUH U MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pCIICHUsS TEOMETPUUYCCKHX 3aj7ad, YMEHHE BBIJIBUTAaTh W OIPOBEPraTh
TUTIOTE3hI HETIOCPEACTBEHHO WCTOIB3YIOTCS TPH PENICHUU 3a7ad eCTECTBEHHO-
HAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (hU3HUKH.

YMeHue OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00MacTsIX AesTeNbHOCTH dYesnoBeka. OpHeHTalus YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCICITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUIbI y4eOHONH U TPYAOBOH JAESATEIBHOCTH,



ABIIIETCS OAHUM U3 NPOPECCHOHAIBHO BAXKHBIX KAdyeCTB, MOITOMY aKTyallbHa
3amaya (opMUpOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOI'O MBIIIJIEHUS Kak
Pa3HOBUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
[OJTOTOBKE K MPAKTUYECKON AESATEIBHOCTH [0 MHOTUM HaIlPaBJICHUSIM.

Llens ocBoenust mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 6azoBOM
ypoBHE 00yueHus — oOIeoOpa3oBareibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyvaronuxcst  yepe3  oOecriedeHMEe  BO3MOXKHOCTHM  NPUOOpETeHHs U
WCIIOJIb30BAHUSA CHUCTEMATHUYECKUX TIEOMETPUYECKUX 3HAHMM W JEUCTBHU,
CHeU(PUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOJOJKEHUSI 00pa3oBaHus
10 CIIELMAIBHOCTSM, HE CBSI3aHHBIM C ITPUKJIAIHBIM UCIIOIb30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpuu Ha 0a30BOM YPOBHE TMpeJHA3HAYEHA IS
oOyyJaronmxcsi CpeiHel IKOJbl, HE MUCIBITHIBABIIMX 3HAYUTENIbHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3zoMm, oOydaroiuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKHE YMEHHs, CBA3aHHbIC
co cnenupuKoil TreoMEeTpud M HEOoOXOJUMBbIE Uil KU3HU B COBPEMEHHOM
oOmectBe. Kpome 3TOr0, OHM MMEIOT BO3MOXHOCTh M3YUYHTh T'€OMETpHUIO Ooliee
rIIyOOKO, €CIM B JalbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHYECKHX
3HAHUAX B MPOPECCHOHATBHON ACSITENFHOCTH.

JlocTmkeHHe 1eNM OCBOCHHS MPOrpaMMbl OOECHEeUMBAETCS pPELICHHEM
COOTBETCTBYIOIIMX  3anad. [IpuopuTeTHBIMU  3aJadyaMd  OCBOCHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBIsSIOTCS:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK 4YacTH MHPOBOM

KyJbTYPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMUpOBaHME MPEACTaBICHUS O MHOTOTPaHHMKAaX W TejlaX BpalleHHs
KaK 0 BRXHEHIIMX MATEeMAaTHUYECKUX MOJENIX, MO3BOJISIONINX OMUCKHIBAThH
Y U3y4aTh pa3HbI€ SBJICHUS OKPY>KAIOIIEro MUPA;

e (opmMupoBaHMe yMEHHsS paclno3HaBaThb Ha YepTEkax, MOJEISIX U B
peaJIbHOM MUPE MHOTOI'PaHHUKH U TeJla BPAIICHMS,

e OBJIaJICHUE METOJAaMH PEILEHUs 33/1a4 Ha MOCTPOCHUS HA U300paKEHUSX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSMHU O
MHOTOI'PaHHHUKAaX MU TeJaX BPAILlEHUsI U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJACHUE  AITOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3aj]ady,
dbopMHupoBaHWEe yMEHHUS MPOBOJUTH  HECIOXKHbBIE JOKa3aTeJbHbIC
pPacCyKJIeHHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3aJady U 3a7ad C
PAKTUYECKUM COACPIKAHUEM;

e pa3BUTHE UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH
oOydarolmuxcsi, I03HAaBaTEIbHOW  AKTUBHOCTH,  MCCIIEA0BATEIbCKUX
yMEHUM, KpUTUIHOCTH MBIIILICHUS;



e (opmupoBanue GyHKIMOHATBHOM IPAMOTHOCTH, pEIEBaHTHOM
F€OMETPUM. YMEHHE pPACHO3HABaTh IMPOSBICHUS TIE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peaJbHBIX KU3HEHHbBIX
CUTyallUsIX U NPU U3YYEHHH APYIHX Y4YEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMyIupoBaTh HX Ha SA3BIKE
T€OMETPHUM U CO3JaBATh TEOMETPUUYECKUE MOJEIIH, TPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN anmapaTr Uil pEeleHHs NPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLIEHUBATH MTOJTYYECHHBIEC PE3YJIbTATHI.

OTnUYUTEeNbHOM OCOOEHHOCTHIO MPOTPAMMBI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B Hayajle €ro M3y4YeHHs 3ajJad, peulaeMblx Ha YpOBHE
UHTYUTHUBHOTO MO3HAHMUS, U ONpeIeIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa Hajl
HUMH, 4YTO CHOCOOCTBYIOT pPAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHUPYET K
JAIbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipenmnourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEACTABICHUN Y
ydalmxcsi B Kypce€ CTEPEOMETPHM IPOBOAUTCA 3a CUET peuieHus 3aaad Ha
CO3/1aHH€  MPOCTPAHCTBEHHBIX 00pa30oB W  3agady Ha  ONEpUPOBAHUE
POCTpaHCTBEHHbIMU oOpazamu. Coznanue obOpa3a TPOBOJUTCS C OMOPOM Ha
HarJIAIHOCTh, @ OIepUpOBaHME O0Opa3oM — B YCIOBUAX OTBICYEHUS OT
HaIrJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COJEPKAHUS.

OcHoBHbIE copep:xkaTenbHble JUHUU Kypca «['eometpun» B 10-11 kmaccax:
«MHororpanHukn», «lIpsMbIe U TIJIOCKOCTH B IPOCTPAHCTBE», «Tena BpalieHus»,
«BeKTopbl 1 KOOPJMHATHI B TIPOCTpaHCTBE». DOpMUpOBaHHE JTIOTHYECKUX YMEHUN
pacrpenensercas HE TOJbKO MO COAEPKAaTENbHBIM JIMHUSM, HO W IO TOJaM
00yueHHUs Ha YPOBHE CpeTHEro 001Iero oopa3oBaHusl.

Copepxanne 00pa3oBaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yjbTaTaM
OCBOEHHUSI pabodeil mporpaMmbl, pacnpelnenéHHbIM 10 TrojaM oOydeHus,
CTPYKTYPUPOBAHO TaKuUM 00pa3oM, 4YTOObI OBJAJCHHE T'€OMETPUUYECKUMU
NOHATHUSMHU Y HABBIKAMM OCYILECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIIATENIBHO, C
COOJII0/IEHNEM IPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T'€OMETPUYECKUX MpEeICTaBICHUM OOydaromuXcs, paciupss U
yrayonsia e€, o0pasyst MpoYHble MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomerpuu orBojautcs 2 yaca B Heaento B 10 kiacce u 1 yac B
Heaemio B 11 kmacce, Bcero 3a fBa roga ooyuenus - 102 yue6HbIX yaca.



COJEPXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npocTpancTBO. IloHATHe 00 aKcMOMaTHYECKOM IOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3auMHOEe pacnosnokeHue MpsMBIX B IPOCTPAHCTBE. IEpeceKaroluecs,
napajuleJibHble M CKpeuuBaronmecs npsmble. [lapamnenpsHOCTs NpAMBIX U
IUIOCKOCTE B  NPOCTPAHCTBE. MAPAJUIEIBHBIE TMPAMBIE B  IIPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX NMPAMBIX; MApAJIEIBHOCTh NPAMOU M IUIOCKOCTH. YTIUIBI C
COHAIPABJICHHBIMU CTOPOHAMH; yIOJd MEXIy HpsIMBIMM B IIPOCTPAHCTBE.
[TapajylenbHOCT  IUIOCKOCTEH: napajuielibHble  IUIOCKOCTH, CBOMCTBa
napajyieNbHbIX IUlockocTed. I[lpocreifiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTHU: TE€Tpa’p, KyO, napajuieienunes; NIoOCTPOCHUE CEYEHUM.

[leprieHIMKYISAPHOCTh NPSIMON M IJIOCKOCTH: NEPIEHIUKYIISIPHBIC NIPSAMBIC B
IPOCTPAHCTBE, IpPsIMbIE IIAPAJUICIBHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYISAPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPNEHINKYJIAPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE. YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYTPAHHBIA  yroJl, JIMHEMHBIM YroJ  JBYTPAaHHOIO  yIJIa.
IleprieHAMKYISp U HAKJIIOHHBIE. PACCTOSHUE OT TOYKM JI0 IJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM A0  IJIOCKOCTH,  MpoeKuus  ¢GuUrypsl Ha  IJIOCKOCTb.
[lepnieHIUKYJISIPHOCTh  TUIOCKOCTEM:  TNPU3HAK  NEPHEHIUMKYJSAPHOCTH  JIBYX
10cKocTer. Teopema o0 TpEX NePNEeHAUKYIIAPaAX.

MHoOrorpaHHuKHU

[ToHsiTHE MHOTOIPAaHHMKA, OCHOBHBIE AJIEMEHTHI MHOI'OTPAHHUKA, BBITYKJIBIC
Y HEBBIYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOrorpaHHuka. [lpusma: n-yronsHas
Ipu3Ma; TpaHu U OCHOBAHUS MPU3MBI; TpsiMasi U HAKJIOHHAs MpHU3MbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuiesienunes; U ero csorcrsa. llupammpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMUIbl; OOKOBas U MOJIHASI IOBEPXHOCTh MUPAMU/bI; IpaBUIIbHAS U
yced€éHHasg nHpaMuaa. OIJIEMEHTBl Npu3Mbl H nHUpaMmuabl. [IpaBuiibHBIE
MHOT'OTPAaHHUKH: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPABUIIbHASA NPU3MA U
npaBWibHAs NUPaMUAQ; NPAaBWIbHAS TPEYrojbHas MNUpaMuia M MPABUIbHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadJp,
nojeKa’ip ¥ ukocadap. CedeHuss npu3Mbl U IUPAMUJIBI.

CummMmeTrpuss B IIPOCTPAHCTBE. CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B [HpaMHAAX, Napajuleseuneaax,
IPaBUJIBHBIX MHOTOI'PAaHHHKAX.



Bbruncnenue 31€MEHTOB MHOTIOIPAaHHUKOB: pé&Opa, [MaroHaidu, YIJIbL.
[Tnomany OGOKOBOM NOBEPXHOCTH M IIOJHOM IMOBEPXHOCTH MPSIMOM IPHU3MBI,
IIOWAJAb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTU NPSIMOM MPHU3MBI.
[Inomans OOKOBONM MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHON MHUpPAMUIBI,
TeopeMa O IUlomand yceu€éHHoM mmpamuapl. [lonstne 06 o00béMe. OOBEM
IIUPaMHUJIBI, IIPU3MBL.

[TogoOubie Tena B mnpocTpaHcTBe. COOTHOIICHHUS MEXKIY IUIIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU OJIOOHBIX TEJ.



IIVIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TpeaMeTa
«MaremaTuka» XxapakTepu3yrTCs:

I'paknanckoe BocmuTaHme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHa POCCHUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYeCKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpOIeAyp TpakIaHCKOTO oOmiecTBa (BBIOOPBI, OMPOCHI W TIP.), YMEHHEM
B3aHMOJICMCTBOBAaTh C COLUUAJIBHBIMA HMHCTUTYTAMU B COOTBETCTBUH C MX
GYyHKUIMUSAMHA 1 Ha3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHUE!

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaXAaHCKOU UJICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAILIEMY POCCHMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JIOCTUAKECHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUIMCKOM MAaTE€MAaTUYECKOW IIKOJIbI,
K HCIOJNBb30BAHUIO 3THUX JOCTHIXKEHUW B JPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa,;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN HAYKU U 1€ TEIbHOCTBIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIJIa B OCTPOECHUE YCTONYMBOTO OYYyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE!

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOUYAS ICTETHKY MATEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3az1ad4, peLICHUH, pacCykJIeHUH;
BOCIPUMMYHUBOCTHIO K MATEMaTUYECKHUM acCIleKTaM pa3MyHbIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE!

c(hOPMHUPOBAHHOCTHIO YMEHHS MPUMEHATH MaTEeMaTHYECKHUE 3HAHUS B
MHTEpecax 370pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 37I0pOBBIO (3710pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEIKUM 3aHATUN U

OT/bIXA, peryJisipHas busnueckas AKTHUBHOCTb); bu3nyecKoro
COBEPLIEHCTBOBAHUS, npu 3AHATHUAX CIIOPTUBHO-0310POBUTEIBHOMN
NEATEIBHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHUEM IICHHOCTH TPYIOJIOOHS; MHTEPECOM K
pa3auuHbiM  chepaM  MPOPECCHOHAIBHON  JEATCIBHOCTH, CBS3aHHBIM  C
MaTeMAaTHKOW M €€ NPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oymymeit mpodeccun W pealn30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBHI,



TOTOBHOCTBIO M CHOCOOHOCTHIO K  MareMaTUYecKOMy OO0pa3oBaHUI0 U
caM000pa30BaHUI0 Ha TMPOTSIKEHUU BCEHW >KU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

JKOJIOTrHYeCKOe BOCIIUTAHME!

c(OpPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphl, TOHMUMAHHEM BIIHSHUS
COIMAJIbHO-D)KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBbHON
Cpenbl, OCO3HAaHHMEM TJIOOATBHOIO XapakTepa HJKOJOIMYECKUX MpoOlJeMm;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMaTUUYECKHMX 3HAHUM ISl pEIIeHUs 3a/1ad B
00JIacTH  OKpYXarolleil cpelapl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUUN JIJI1 OKPYKAIOLIEH CPEBI.

LleHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKH M  OOIIECTBEHHOM  MPAKTUKH, TMOHHUMaHUEM
MaTEMaTUYECKONH HayKh Kak cdepbl UYeTOBEYECKOW ACSITEIBHOCTH, JTaroB €
pPa3sBUTUS M 3HAYMMOCTH JUIl PAa3BUTUS LUBWIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEIACTBOM MO3HAaHUS MHUPA,;
TOTOBHOCTBIO OCYUIECTBIIATh NPOEKTHYK) U HCCIEIOBATEIBCKYIO0 JEATEIBHOCTD
VH/INBUTyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOrpaMMbl y4eOHOro IpeameTa
«MaremaTuka» XapaKTepU3yHTCS OBJIaZICHUEM YHUBEPCATIbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelcmsusiMu, YHUBEPCANIbHbIMU PeCYNAMUBHBIMU OCUCTBUIMU.

1)  Vuusepcanvuvie  noznasamenvhvie  Oelicmsus,  obecneuusaom
Gopmuposanue 6a306vix KOSHUMUBHLIX Npoyeccos ooyuarowmuxcs (oceoenue
Memo008  NO3HAHUS — OKpydcarwe2o  Mupa,  NpuUMeHeHUue  J02UYEeCKUX,
UCCNIe0068aMeNbCKUX ONepayull, yMeHull pabomams ¢ ungpopmayueil).

ba3oBble jornyeckue aeiicTBUSA:

e BBIABJISITH U XapAaKTEPU30BATh CYIIECTBEHHbBIC MPU3HAKU MaTEMaTHYECKUX
O0OBEKTOB, TOHATHI, OTHOIICHHH MEXIy MOHATUIMH, (POpMyIUpOBaTh
ONpEe/CNICHUs]  TOHSATUM; yCTaHABIMBATh CYIICCTBEHHBIA  IPHU3HAK
KJlaccu(UKaMM, OCHOBaHUA JUIsl O0O0OOUIEHUS M CpPAaBHEHHs, KPUTEPUU
MPOBOJIMMOTO aHAJIN3A;

e BOCHPUHUMATH, (OPMYJIHPOBATH U  NPEOOPa3OBBIBATh  CYXKJICHHS:
YTBEPJAUTEIbHBIE W OTpHULIATENIbHBIC, €JUHUYHBIC, YaCTHBIC W OOIIHUE;
YCJIOBHBIE;

e BBISABIATH  MAaTEMATHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpoTHBOpeUrs B (aKkTaxX, MJaHHBIX, HAOIIONCHHUSAX M YTBEPKICHUSAX;



npeajiaraTb ~ KPUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JIeNaTh BBIBOABI C HCIIOJIb30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKIIOUCHUHN 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATETLHO JI0KA3aTehCTBA MaTEMaTHIECKUX
yTBEep)KIeHHI (IIPSIMbIE M OT MPOTUBHOTO), BHICTPAMBATh apryMEHTAIIMIO,
NPUBOJNUTH TPUMEPBI M KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBECHHBIC
CYXXJICHUS Y BBIBOJIBI,

e BBIOMpaTh CrOCO0 pemeHus y4eOHOH 3amaun (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOMpaATh Haubonee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSITEIILHO BBIICJICHHBIX KPUTECPHEB).

Bba3oBble uccienoBarenbckme 1eiicCTBUS:

e HCIOJIb30BaTh BOMPOCHI KaK MCCJIEAOBATEIbCKUI MHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  TUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIILHO CTUTAaHHPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro
o0beKTa, SIBICHHS, TIPOIECCa, BBISBICHUIO 3aBHCHUMOCTEH MEXIy
00BbeKTaMH, SIBJICHUSIMU, POIECCAMU;

e CaMOCTOSITENIbHO (OPMYIUPOBATH OOOOIIEHHUS U BBIBOJBI MO pe3yjIbTaTaM
IPOBENEHHOTO HAOIOJEHUS, UCCIEAOBaHUs, OLICHUBATh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TPOTHO3UPOBATH BO3MOKHOE pPa3BUTHUE TMPOIIeCcCca, a TAaKKe BBIIBUTATh
MPEANOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pabora ¢ nnpopmanueii:

e BBIABIATH NeunuThl HHGOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJISI OTBETA Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BbIOMpaTh UWH(DOpPMAIMIO U3  UCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OpMAIUIO
Pa3TUYHBIX BUIOB M (OPM MIPEACTABICHHUS,

e CTPYKTYypUPOBaTh MH(GOPMAIHIO, TIPEICTABIATh €€ B Pa3TUIHBIX (HOpMaXx,
WUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIH 1o CaMOCTOATEIBHO
c(hOpMyYTUPOBAHHBIM KPUTEPHSIM.

2) VHnusepcanvhvle KOMMYHUKAGMUGHbBlE  Oelicmeus, 00ecnedusarm

cPOpMUPOBAHHOCNL COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.

OO0menue:



BOCIpUHUMATh U  (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3pPEHHsI B YCTHBIX M NUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHHS IO
XOJly pelIeHus 3a1a4i, KOMMEHTHPOBATh MOJyYEHHBIN pPE3yIbTarT;

B X0/ OOCYKJEHHs 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOIeMbl, perraeMoi 3aJjauu, BEICKA3bIBaTh UJCH, HAIICJICHHBIEC HA TIOUCK
pELIEHUs]; COMOCTABJIATH CBOM CYXKIECHHS C CYXICHUSMH JpPYyrUX
YYaCTHUKOB JHayora, OOHapy>KMBaTh pa3IiMuM€ U CXOJCTBO IMO3HIIMM; B
KOppEKTHOU popme popMyIrpoBaTh pa3HOTIACHUS, CBOU BO3PAKEHUS;
IPEACTABIATh  PE3yJbTaTbl  pELICHMs  3a7a4yd,  OKCIEPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOSATENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPEe3eHTAIMN 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBo:

3)

NMOHMUMAaTh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHIMBUyaIbHON pabOThI MpU PEIICHUH YUYeOHBIX 3a/1ay; IPUHUMATH 11ETh
COBMECTHOH JESATENbHOCTH, IUIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboTHI, pacTpeAeNaTh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJbTatr paboThl; 0000IaTh MHEHUS HECKOJIBKHX JTFOJIEH;
y4acTBOBAaTh B ITPYMITOBEIX (popmax paboThl (00CYk)aeHHS, 0OMEH MHEHUH,
«MO3rOBBIC IITYPMBI» K HHBIC); BBIMOJHATH CBOIO YacTh pabOThI U
KOOPJIMHUPOBaTh CBOM JICUCTBHSI C JPYTUMH 4iIE€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIWI MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YYACTHHKAMU B3aUMOICHUCTBUSI.

YHueepcanvhvie  pecynamueHbvle Oeticmauis, obecneuusaiom

Gdopmuposarue cCMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITH TUIAH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 perieHus
C YU4ETOM MMEIONTUXCSI PeCYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ yIETOM HOBOM
uHpopManmu.

CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMM II03HABATEJIbHOM peduiekcuu Kak OCO3HaHUs
COBEPIIAEMBIX JCHCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB,
BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJII TMpolecca |
pe3yabTaTa peleHns MaTeMaTUYECKOM 3aJ1a4uH;

NpPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MPHU PEIICHUU
3a7a4d, BHOCUTHh KOPPEKTHBBI B JI€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JaHHBIX, HAMJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa I€JIM U YCIOBUSIM, OOBICHSITH
IIPUYUHBI JTOCTIKEHUS WIM HENOCTWKECHHUSA DPE3YIbTAaTOB IEATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh NOHATHUSIMHU: TOUKA, IPAMAas, INIOCKOCTb.

[IprMeHATP aKCMOMBI CTEPEOMETPUU U CIECACTBHS W3 HUX INPH PEUICHUU
F€OMETPUYECKUX 3a7aY.

OnepupoBaTh MOHATUSAMU: HNaPaICIBHOCTh U NEPIECHANKYISIPHOCTD MPSIMBIX
U TIOCKOCTEH.

KnaccudpunmpoBats B3aMMHOE PACHOJIOKEHUE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH. JBYTPAHHBIM yToJl, TPaHW JBYIPaHHOrO YIJia,
pebpo ABYTrpaHHOTO yrja, JUHEWHBIM yroa ABYIPAHHOTO yTJa; TpajaycHas mepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh MNOHATHSMH. MHOTOTPAHHUK, BBIMYKJIbIA W HEBBITYKJIbINA
MHOTOTPAHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacmo3naBaTh OCHOBHBIC BHABI MHOTIOIPaHHUKOB (MHMpamMuaa; IpHU3Ma,
IPSIMOYTOJIBHBIN MapaJuiesenures, Ky0).

Knaccudunnuponars MHOTOTPaHHUKH, BBIOUpast OCHOBaHUS TUIISE
Kkiaaccuukanuy  (BBITYKIbIE W HEBBINYKIIBIC MHOTOIPAHHUKH; TIPaBHJIbHBIC
MHOTOI'PaHHHMKH; IIPSIMbIE M HAKJIIOHHBIC IIPU3MbI, TTapaJlICICITUIICIbI).

OnepupoBaTh NOHATUIMHU: CEKYIAS MJIOCKOCTh, CECYUEHHUE MHOTOTPAHHUKOB.

OOBSACHITH TPUHIIUIIBI TOCTPOCHUS CEYEHUMN, UCTIOIB3YSI METOJI CIIECIOB.

CTtpouTh Ce€UYe€HUST MHOTOTPAHHUKOB METOJOM  CJEJIOB, BBINOJHSATH
(BBIHOCHBIC) IIJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BHUJ
CBEpXY, COOKY, CHU3Y.

Pemrars 3a1aun Ha HAXOXKJEHWE TEOMETPUUCCKUX BEJIIMUMH IO 00pas3liaM UiIu
aIropuTMaM, IPUMEHSSI H3BECTHBIC AaHAJUTHUYECKHE METOAbl IIPU PEIICHUU
CTaHJIAPTHBIX MAaTE€MAaTUYECKUX 3aJ]1a4 HA BBIUYHUCIICHUE PACCTOSSHUM MEXIY NBYMS
TOYKaMH, OT TOYKM JO NOpPSIMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEIINBAKOIIUMHUCS MPSIMBIMU.

Pemrats 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMUUH MO 00pas3liaM UiIu
aNropuTMaM, TPUMEHSSI H3BECTHBIC AaHAJUTHUYECKHE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3aJad Ha BBIYHCICHUE YTIIOB  MEXIY
CKPEIIMBAKOIINUMHUCSA MPSIMBIMU, MEXAYy NOPSMOM UM  INIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.



Borunciate 00bEMBI M ILIOMIAAM [TOBEPXHOCTEH MHOTOTPAHHHMKOB (IIpH3Ma,
nUpaMuaa) ¢ TpAMEHEHHEM  (GOpPMYJ, BBIYMCIATH COOTHOIICHHS — MEXIY
IJIOIIAISIMU TTOBEPXHOCTEH, 00BbEMaMU TTOJJOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh MOHSATUSMHU. CUMMETpPUS B NPOCTPAHCTBE, IIEHTP, OCh H
IJIOCKOCTh CHMMETPHH, IISHTP, OCh U IIOCKOCTh CHUMMETPHH (DUTYPHI.

N3BnekaTh, mnpeoOpa3oBBIBaTh M HHTEPIPETUPOBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypax, MPEeJCTABICHHYIO Ha 4epTexkax U
pUCYHKaX.

[IpumensTe reoMmeTpuueckue (HAKThI Il PEIICHUS. CTEPEOMETPUUECKUX
3aj7a4, MPEANoJIararoliuX HECKOIbKO IIaroB PeIIeHUs, €CJIM YCIOBUS TPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

[IpumeHAT, mpocTedlive IPOrpaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBoaUTH NpHUMEpPHl MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEM B MpPUPOAEC U
YKU3HU, pACO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IprMeHSTh TOJIydYEHHBIE 3HAHWS Ha MPAKTHKE. aHAJIM3UPOBATH pEAIbHBIE
CUTyalldd W TIPUMEHITh HU3YUYEHHbIC TOHSATUS B MPOLIECCE TMOUCKA PEIICHUs
MaTeMaTU4eCcKu CcHOpMyIHpOBAaHHON TPOOIEMBI, MOJCIUPOBATH PEATbHBIC
CUTyallMd Ha fA3bIKE TE€OMETPHUH, HCCIENIOBaTh IIOCTPOCHHBIE MOJCIH C
WCII0JIb30BaHUEM IeOMETPHUUECKHUX MOHITHH U TeOpeM, arrapara ajareOpsl; peniaTh
MPaKTUYECKUE 3a1a4M, CBS3aHHBIE C HAXOXK/ICHUEM T€OMETPUUECKUX BEJTUYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

No KoaunyecTBo yacon JIeKTPOHHbIE
11/- HaumeHoBaHue pa3aeioB u (mudpoBbie)
TeM MPOrpamMMbl Bceero Konrpoaen IpaxTiiecK o0pa3oBaTe/ibHbIE
I ble padoThI ue padboThbl pecypeb
bu6mmoreka [JOK
1 BBejieHue B cTepeoMeTpuio 10 https://m.edsoo.ru/1c209e
37
[IpsiMbIe M TUIOCKOCTH B Eub 1IOK
nOIMOTEeKA
MPOCTPAHCTBE.
2 poctp 12 1 https://m.edsoo.r/1c209
[TapamiensHOCTh IPSIMBIX U 37
TTOCKOCTEM T
[lepnieHIUKYISIPHOCTD bubmorexa HOK
3 P YIp . 12 https.//m.edsoo.ru/1c209e
MPSIMBIX | IJIOCKOCTEH 37
YTbl MEXAy MPSAMBIMU U bubmorexa HOK
4 Y 1P 10 1 https.//m.edsoo.ru/1c209e
TUIOCKOCTSIMH 37
bu6nuoreka [JOK
5 MHororpaHHuKH 11 1 https://m.edsoo.ru/1c209e
37
bubmuoreka [JOK
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 https.//m.edsoo.ru/1c209e
37
IToBTOpEHME: ceueHUst bubmorexa HOK
7 P ' ’ 4 1 https://m.edsoo.ru/1c209e
PaCCTOSIHUS U YTJIBI 37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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INIOYPOYHOE IINTAHUPOBAHMUE

NIUPAMUIE, UX PA3BEPTKHU U

10 KJIACC
No KosauuyecTBo 4yacos Jlata DJIeKTPOHHBIE
n/ | Tema ypoka Koutposibn IpakTHyeck H3y1cH midpossie
- Bcero st o0pa3oBaTebHbIE
ble padoThI ue padoThbl pecypeb
OcHOBHbIE TOHATHUS
CTEpEeOMETPHUU: TOUKA, MpsMas,
IUIOCKOCTB, POCTPAHCTRO.
[IpaBuna n3obpaxxeHus Ha bubmorexa HOK
1 1 https.//m.edsoo.ru/aecc77c
PUCYHKaX: U300paxeHUs q
IUTOCKOCTEH, TapaieIbHbIX
npsMbIX (OTPE3KOB), CEPEAMHBI
oTpe3Ka
[TonsTus: nepecekarouuecs bubnnorexa [JOK
2 TUIOCKOCTH, IIEPECEKAIOIINECS 1 https://m.edsoo.ru/2d8a9¢9
npsiMasi U IIOCKOCTh 9
ITonsaTuA: nepecekaromuecs bubnnorexa [HOK
3 IIJIOCKOCTH, TEPECEKarOIIUECs 1 https://m.edsoo.ru/db685e
npsiMasi U IIOCKOCTh 73
3HaKOMCTBO C
MHOT'OI'PAaHHUKAMH, bubnnorexa [JOK
4 n300pa’keHrne MHOTOTPaHHUKOB 1 https.//m.edsoo.ru/a63959%
Ha PUCYHKaX, Ha d
HPOEKIIMOHHBIX YepTeKax
HavanbHbie cBeieHus o kyoe u bubmorexa HOK
5 1 https://m.edsoo.ru/b30dff3

8



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38

monein. CeueHus
MHOTOT'PaHHUKOB

Hauanbsubie cBeienus o kyoe u
[IApaMUJIE, UX PA3BEPTKU U

bu6nmmoreka [JOK

6 https://m.edsoo.ru/3dsffd3
monenu. Ceuenns 5
MHOTOTPAHHHUKOB B
ITousTre 00 aKCHOMATUYECKOM
. bu6nmmoreka [IOK
MIOCTPOCHUU CTEPEOMETPHH:
7 https://m.edsoo.ru/Occ5c4f
AKCHOMBI CTEPEOMETPUHU U .
CJIEZICTBUS U3 HUX =
ITousTre 00 aKCHOMATUYECKOM
. bu6mmoreka [JOK
MMOCTPOCHHUH CTEPEOMETPHUU:
8 https://m.edsoo.ru/239c8ch
AKCHOMBI CTEPEOMETPUU U p
CJIEZICTBUS U3 HUX -
ITousiTre 00 aKCHOMATUYECKOM
. bu6mmoreka [{OK
MMOCTPOCHHUU CTEPEOMETPHUU:
9 https://m.edsoo.ru/65c6b1
AKCHOMBI CTEPEOMETPUHU U 06
CJIEZICTBUS U3 HUX -
ITousiTre 00 aKCHOMATUYECKOM
MMOCTPOCHHUU CTEPEOMETPHUU: Bubmuotera HOK
10 ) https://m.edsoo.ru/258fc24
AKCHOMBI CTEPEOMETPUU U 5
CJIEZICTBUS U3 HUX =
B3aumHoe pacnonoxeHue
MIPSIMBIX B IIPOCTPAHCTBE! bubanorexa [JOK
11 IIepeCEeKaAroOIIMecs, https.//m.edsoo.ru/1a2520f
MapaJuIeNIbHBIE U 6

CKpCIIUBAIOIIHUECS IPAMBIC



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6

[TapamienbHOCTH IPSIMBIX U

IJIOCKOCTEH B TIPOCTPAHCTRBE:! bubmuoreka [JOK
12 napajiyieIbHbIC MPSMBIE B https://m.edso0.ru/93ad36
POCTPAHCTBE; MapauIeTbHOCTh b3
TPEX NPSAMBIX
[TapamienbHOCTh IPSIMBIX U
. ) bubmmorexa [IOK
IJIOCKOCTEH B MPOCTPAHCTRE:!
13 . https://m.edsoo.ru/ee1d19b
[TapamiensHOCTh IPSIMOM U 9
MJIOCKOCTH -
VYT ¢ COHAMIPABIEHHBIMA Bubmiorexa IIOK
14 p https://m.edsoo.ru/9f4071b
CTOpOHAMU 9
Yron Mexay npsIMbIMU B Buomiorexa [TOK
15 Y 1P https.//m.edsoo.ru/fe73386
MIPOCTPAHCTBE >
bu6nuoreka [JOK
VYron Mexay npsMbIMU B
16 https://m.edsoo.ru/2935a9a
MIPOCTPAHCTBE 0
.. bubmuoreka [JOK
[TapannenbHOCTh MIIOCKOCTEN:
17 https://m.edsoo.ru/2e18f25
napajuieIbHbIE TUIOCKOCTH 5
. bu6mmoreka [IOK
CBoiicTBa napajieIbHBIX
18 N https://m.edsoo.ru/e504d6
IUIOCKOCTEH
56
[Ipocreitmme
bu6nuoreka [JOK
MPOCTPAHCTBEHHBIC (DUTYPHI HA
19 ] https.//m.edsoo.ru/4a28dcO
IJIOCKOCTH: TETpa’ap, KyoO, 5

MnapaJuiCICIInIICa



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02

bu6mmorexa [IOK

20 | TIloctpoenue ceueHH https://m.edsoo.ru/1d434d
of
bu6mmorexa [{OK
21 | IloctpoeHue ceueHUH https://m.edsoo.ru/ec26fe5
d
KonrponbHas pabora no Teme
"IIpsiMble U MJIOCKOCTH B bubmorexa [JOK
22 P https.//m.edsoo.ru/9a0a9e5
npoctpanctse. [lapamiensHoCTh 5
MPSIMBIX U MJIOCKOCTEHN" B
[lepnenAUKYIAPHOCTD NPSIMOM
u HIJ)IOCKOCTIZ_ P P bu6mmoreka [IOK
23 ' https.//m.edsoo.ru/b19f6a5
NIEPIICHIUKYJIIPHBIC TIPSIMBIE B q
HPOCTPAHCTBE -
[IpsimMble napaienbHble U bubnnorexa [JOK
24 | nepneHIuKYJSpHbIE K https.//m.edsoo.ru/0ac11c9
IUIOCKOCTH S
[Ipsimbie mapanienbHbIE U bubmuorexa [JOK
25 NEPIIEHIUKYJIIPHBIE K https.//m.edsoo.ru/ba5459
IIOCKOCTH 66
[Ipu3Hak nepneHIuKyJISIPHOCTH bubmorexa [JOK
26 | PrIHAKHCPHEHMEYLD https://m. edsoo.ru/f85bfca
IPSIMOU M TUTOCKOCTH 6
[Ipu3Hak nepneHIuKyIsIpHOCTH bubmorexa HOK
27 p . p yp https://m.edsoo.ru/79165d
MPSIMOM U TUIOCKOCTH 15
Teopema o nipsimoit bubmmorexa HOK
28 P P https.//m.edso0.ru/635c50

HEepHEeHIUKYIISPHOH MI0CKOCTH

87



https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087

Teopema o npsamon

bu6mmorexa [IOK

29 . https://m.edsoo.ru/bd3745f
HepHeHHI/IKYHSIpHOI/I IIJIOCKOCTHU 8
. bu6mmorexa [{OK
Teopema o npsiMoit
30 N https://m.edsoo.ru/7d1883
MEePIEeHIUKYIISIPHOM IIIOCKOCTH b
He NCHAUKYJISAP U HAKJIOHHBIC.
P P bu6mmoreka [JOK
paccTosiHUAE OT TOYKH JI0
31 https://m.edsoo.ru/33c477
TUTOCKOCTH, PACCTOSTHUE OT 43
MPSAMOMN 10 TIIOCKOCTH T
ITeprieHAUKYIISAD U HAKIOHHBIE!
P P bu6mmoreka [IOK
paccTosiHUE OT TOYKH JI0
32 https://m.edsoo.ru/66fefad
TUTOCKOCTH, PACCTOSTHUE OT q
NPSAMOM 10 TIIOCKOCTH -
IleprieHAUKYIISAD U HAKIOHHBIE!
P P Bu6mmorexa IJOK
paccTosiHUE OT TOYKH JI0
33 https://m.edsoo.ru/a5b7b8e
IJIOCKOCTH, PACCTOSIHUE OT 3
PSIMOU JI0 TIIOCKOCTH -
IleprieHAUKYIISD U HAKIOHHBIE !
acpcmﬂHHeYOT quxn 1o Bubmaotexa HOK
34 p https://m.edsoo.ru/dbee22b
IJIOCKOCTH, PACCTOSIHUE OT c
MPSMOM 10 TVIOCKOCTH B
. bu6nmoreka [JOK
VYTIBl B IPOCTPAHCTBE: YroJl
35 N https://m.edsoo.ru/6b61b2
MEXIY IIPSAMOM U INIOCKOCTBIO b4
JIByrpaHHBIN yroJ, TUHEHHBII bubmorexa [JOK
36 Y yrod, https://m.edsoo.ru/5fa0b3c

yToJI JBYTPaHHOI'O yria

e



https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce

JIByrpaHHBIN yroJi, TUHEHHBII

bu6mmorexa [IOK

37 https://m.edsoo.ru/c7c777e
yroJI ABYTPaHHOIO yIJjia d
TleprieHIUKYIIPHOCTD
HH(I))CKOCTeﬁ}', o pI/I3HaK Bubmnorexa LHOK

38 1P https://m.edsoo.ru/ec3e2da
MEPIEHINKYIIAPHOCTH IBYX 3
IJIOCKOCTEHN -
TleprieHIUKYIIPHOCTD
HJ‘I(IT))CKOCTGI\/'I}'/ o pI/ISHaK Bubmorexa HOK

39 1P https://m.edsoo.ru/ed9e2a8
NEPIEHINKYIIIPHOCTH IBYX e
IJIOCKOCTEN -
IleprieHIUKYIIPHOCTD
anI))CKOCTeI?I}'] o pI/I3HaK Bubmorexa LHOK

40 1P https://m.edsoo.ru/ba75dc5
MEPIEHINKYIIAPHOCTH IBYX -
IJIOCKOCTEN -
Teopema o Tpéx bubmuoreka [JOK

41 https://m.edsoo.ru/e4972cd
MEPICHINKYIIIpax .
Teobera o Thix bubmuoreka [JOK

42 p p https://m.edsoo.ru/52188a
MepIEHINKYIIIpax 7d
TeopeMa 6 Thix bu6mmoreka [JOK

43 p P https://m.edso0.ru/9f24673
NEPIEHINKYIIIpax 6
KontponbHas padoTa mo reMam
" bubmuoreka [JOK

[TepneHaAUKYISIPHOCTD MIPSMBIX _

44 o https://m.edsoo.ru/5b971ef

U TUIOCKOCTeH" M " YTIIBI MEXITY 3

NPSAMBIMH M TUIOCKOCTSMH"



https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3

[TonsiTHE MHOTOTpAaHHUKA,

OCHOBHBIE DJIEMEHTHI bu6nmuoreka [JOK
45 MHOTOTPaHHUKA, BBIMYKJIbIE https://m.edsoo.ru/2d24e3
HEBBIMYKIIbIE MHOTOTPaHHUKH, 73
pa3BEpTKa MHOTOTpaHHUKA
[Ipu3ma: N-yrosipHas npu3ma,
I'paHU U OCHOBAHUS IPU3MBI, Buomuoreka ]_[OK
46 npsMasi 1 HaKJIOHHas! TTPU3MBI, https://m.edsoo.ru/b4ad63a
OO0KOBas U MOJTHAS TOBEPXHOCTh d
TIPU3MBI
[Tapannenenunen,
. bu6mmoreka [{OK
IPSIMOYTOJIbHBII
47 https.//m.edsoo.ru/8a7be68
napasuieJienune ]l ¥ ero 3
CBOMCTBa =
[Iupamupa: N-yrompHas
NUpaMUJa, FPaHU U OCHOBAHUE
) bubmumoreka [IOK
MUpPaMUJIbI; OOKOBAs U MOJIHAS
48 ] https://m.edsoo.ru/fblcdOa
MOBEPXHOCTh MUPAMU/IBI; 5
MIpaBWJIbHAS U yceuEHHAs -
nupamuaa
[IpaBunbHbIE MHOTOTPaHHUKH:
MOHSATHE TIPABUILHOTO
MHOI'OIPaHHUKA; IPaBUJIbHAS bubnnorexa [HOK
49 IIpU3Ma 1 NpaBuiIbHas https.//m.edso0.ru/074c88
65

MUpaMU/Ia; IpaBUIbHAS
TpeyroJjibHas MMpaMuaa u
MIpaBWIbHBIN TeTpa3ap; KyO



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865

[IpencraBienue o npaBUIbHBIX bu6mmorexa [IOK
50 MHOTOTPaHHUKAX: OKTadIp, https://m.edsoo.ru/a0fdd5b
TOJIEKa’Ap U UKOCASP. f
CumMeTpust B IPOCTPAHCTBE!
CUMMETPHS OTHOCUTEIIHLHO
TOYKH, IPSIMOM, IIJIOCKOCTH. bubnmnoreka [JOK
51 DJIeMEHThI CAMMETPHH B https://m.edsoo.ru/b9e777
nUpaMuIax, d9
napasuieNienumnenax,
MPaBIJIbHBIX MHOTOTPaHHUKAX
Brruncnenue seMeHTOB bubnuoreka [JOK
52 MHOTOT'PaHHHKOB. pEOpa, https://m.edsoo.ru/6cdbece
JMaroHalu, yrJibl f
[Tnomans 60okoBOM
MOBEPXHOCTH U MOJTHON
. bubnuoreka [JOK
MOBEPXHOCTHU MPSMOIl PU3MBI,
53 . https.//m.edsoo.ru/37d841
IUIOIIA/Ib OCHOBaHUH, TeopeMa 57
0 OOKOBOI OBEPXHOCTHU T
IIPSAMOY IIPU3MBI
ITmomane OOKOBOI
MOBEPXHOCTHU U MIOBEPXHOCTH
. bu6mmorexa [{OK
MPaBUJILHOM MUPaMHUIBI,
54 . https://m.edsoo.ru/5603e3
TeopeMa o IUI0IIa 1 GOKOBOM ob
IIOBEPXHOCTU yCECUEHHOU _
MU PAMH/TBI
bu6nmoreka [JOK
KonTponbhas padbota no teme
55 https://m.edsoo.ru/a95f5c0

"MHororpaHHuKn"

4



https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04

56

[TonsaTre 00 00BEME

bu6mmorexa [IOK
https://m.edsoo.ru/7ad002
Ob

57

O0BEM TUpaMuIbI

bu6mmorexa [{OK
https://m.edsoo.ru/235171
b3

58

O06BEM TUpaMuIBI

bubnuoreka [JOK
https://m.edsoo.ru/f47dfef
d

59

O6bEM upamMuIsl

bu6nuoreka [JOK
https.//m.edsoo.ru/79c103
12

60

O06bEM nupamMuIsl

bu6mmoreka [JOK
https://m.edsoo.ru/2faadc3
f

61

O06BEM npu3MbI

bubmmorexa [IOK
https://m.edsoo.ru/798536
08

62

O0BEM npu3MbI

bubmmorexa [IOK
https://m.edsoo.ru/1e0538
90

63

O06BEM IPU3MBI

bubnuoreka [JOK
https.//m.edsoo.ru/482d3f5
1

KonTponbhas pabota no teme
"OO0BEMBI MHOTOTPaHHUKOB"

bubmmoreka [JOK
https.//m.edsoo.ru/28a657
3c

65

[ToBTOpeHue, 06001mEeHE
cucTeMaTu3alus 3HaHuH.

bub6nmoreka [IOK
https://m.edsoo.ru/098beda
d



https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad

IToctpoenune ceuenuii B
MHOTOTpaHHHUKE

[ToBTOpeHnue, 0600mEeHe
cucTeMaTu3alus 3HaHuH.

Brruncienue paccTosHHIA: bubimoreka IIOK
66 MEX/1y JABYMs TOUYKaMH, OT 1 https://m.edsoo.ru/f7792ba
TOUYKH JI0 MIPSIMOM, OT TOYKHU IO 9
IUIOCKOCTH, MEXIY
CKpELIMBAIOIIUMHUCS TPSIMbIMU
bu6mmorexa [IOK
67 Hroroas KOHTpoJbHAsA paboTa 1 https.//m.edsoo.ru/b9146b
c0
[ToBTOpenue, 06001mEeHNE
cHUcTeMaTU3alus 3HaHUM.
Briaucnenne YTJIOB. MEXKIY Bbuobanoreka LHOK
68 CKPENTUBAIOIIMMHUCS TTPSIMBIMH, 1 https://m.edso0.ru/56765e
MEX]Ty TPSMOI U TIIOCKOCTBIO, 8b
JIBYTPaHHBIX YTJIOB, YIJIOB
MEXKIY IIOCKOCTSMHU
OBILEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME
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https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
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https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VI YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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