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INOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma ydeOHOTO Kypca «l'eomerpus» 06a30BOTO YpPOBHS IS
obOyuatomuxcs 10 kmaccoB  paszpabotana Ha  ocHoBe  DenepanbHOTrO
rocyAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAapTa CPEHEro 00I1Iero o0pa3oBaHusl, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEIBABIIEMbIX K MATEMATHYECKOMY
o0pa30BaHUIO, W TPAIUIANA POCCUMCKOTO 00pa3oBaHus. Peanm3aius mporpamMMbl
o0ecrieuynBaeT OBJIAJICHUE KITIOYEBBIMU KOMIETEHITUSIMHU, COCTABIISIONMIMMHI OCHOBY
JUTSL CAMOPA3BUTHSI M HEMTPEPHIBHOTO 00pa30BaHUs, LIEIOCTHOCTH OOIIEKYIBTYPHOTO,
JMYHOCTHOTO ¥ TIO3HABATEIBHOTO PAa3BUTHUS TUYHOCTH O0YHAIOITUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpUHM Ha YpPOBHE CpEAHEro O0OIIero
oOpa3oBaHMsl OOYCIOBJIEHA MPAKTUYECKOW 3HAUYMMOCTBIO METANpPEAMETHBIX H
IPEIMETHBIX PE3yJIbTaTOB OOYYEHHUS T'€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BuTHs oOydarommxcs, QopMuUpoBaHUS (DYHKIMOHAIBHON MaTeMaTUYECKON
TPaMOTHOCTH, U3YYEHHUS PYTUX YYeOHBIX TUCHUIUIMH. PazButue y oOydarommxcs
NPABWIbHBIX MNPEICTABICHUNA O CYIIHOCTH U IPOUCXOXKIECHUU T'€OMETPUUYECKUX
abcTpakuuii, COOTHOUIEHMM pEaJbHOIO U MHJEAIbHOIO, XapaKTepe OTPaKeHUs
MaTeMaTHYECKOW HAYKOM SBJICHUM U ITPOLIECCOB PEAJIBHOIO MUPA, MECTE T€OMETPUN
B CHCTEME HayK U POJIM MAaTeMaTHYECKOTO MOJCIMPOBAHNS B HAYYHOM TIO3HAHUHU U B
IPaKTUKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS ydalluXcs, a
TAaK)K€ KayeCTB MBbIIUICHUS, HEOOXOAMMBIX [UIsl aJanTallid B COBPEMEHHOM
o011ecTBe.

['eomeTpus sBiIseTCS OMHUM U3 0A30BBIX NPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHusA, TaKk Kak oOOECIeYMBAET BO3MOXKHOCTh H3YYEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbllieHHE, (GopMHpyeMOe MpH HM3yYEeHUH OOy4YarolIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPUH U IOCTPOCHUH LIETIOUKH JIOTUYECKUX YTBEPIKICHUH B
XO/JI€ PEIICHUS TeOMETPUIECKUX 3a]1a4, YMEHHUE BBIBUTATH M OTIPOBEPraTh TUIOTE3HI
HEIMOCPEJICTBEHHO HCIOJIb3YIOTCA MPH PEIIEHUWH 3a7ad €CTECTBEHHO-HAYYHOTO
LIUKJIa, B YAaCTHOCTH U3 Kypca (QPU3UKH.

YMeHue OpueHTHpPOBATHCS B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO POJIb BO
BCEX O00JIACTSAX NEATEeNbHOCTH 4YenoBeka. OpueHTanus 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJIMMOE YCJIOBUE €ro CcoIuagbHOro ObITHS, ¢dopma
OTPaKEHHUsI OKPYKAIOIIETO MHpPA, YCIOBHE YCIEIIHOTO TO3HAHUS M aKTHBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH.  OmnepupoBaHME  MPOCTPAHCTBEHHBIMU
oOpazamu 00ObEIUHSAET pa3Hble BUABI yUeOHON U TPYJOBOU JIEATEIbHOCTH, SIBISIETCS
OIHUM U3 MNpodecCHOHANTBHO BaXKHBIX KayecTB, IMOATOMY akTyalbHa 3ajaya
dbopMupoBaHus y  OOyYarOmMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHUS  Kak



Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUS — CYLIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

I{enb ocBOEHUs MporpamMmbl yaeOHOTo Kypca «l'eomeTpusi» Ha 0a30BOM ypOBHE
oOydeHnsi — 001eo0pa3oBaTeIbHOEC W OOMIEKYIBTYPHOE Pa3BUTHE OOYJArOITUXCS
yepe3  oOecriedyeHHe  BO3MOXKHOCTH  NPHOOpETEHUS U HMCHOJIb30BaHUS
CUCTEMAaTUYECKUX T€OMETPUUECKHUX 3HAHUN U AEUCTBUN, CHEU(PUYHBIX TEOMETPUH,
BO3MOXKHOCTH YCIIEITHOTO HPOAODKEHHUS OOpa3oBaHMsI MO CHEHUAIBHOCTSM, HE
CBSI3aHHBIM C MPHUKJIAIHBIM HCIIOJIb30BAHUEM T€OMETPUH.

[IporpaMmMa 1o reoMeTpun Ha 0a30BOM YpOBHE TpeaHA3HAUYCHA IS
0OyJaroluxcs CpeiHeH MIKOJIbI, HE UCIIBITHIBABIINX 3HAUUTEIbHBIX 3aTPyAHEHUN Ha
YpPOBHE OCHOBHOIO 001ero ooOpaszoBanus. Takum oOpa3om, oOydwaromuecss Ha
0a30BOM YPOBHE JIOJKHBI OCBOMTH OOIIME MaTeMaTUYECKHE YMEHHUS, CBSI3aHHBIE CO
cenn(PUKON TeOMETPUH U HEOOXOIUMBIC IS )KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, OHM IMEIOT BO3MOKHOCTh U3YYHTh T€OMETPHIO 0oJiee TITyOOKO, €CITU B
JaJbHENUIIEM BO3HUKHET HEOOXOJMMOCTb B TI'E€OMETPUYECKHX 3HAHUSIX B
npo(hecCUOHATBHOM NesATENbHOCTH.

JlocTmkeHre LeAM OCBOCHHMS MporpaMmbl 0OECHEUYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [IpHOpPUTETHBIMH  3aJadyaMU  OCBOCHHSI  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHE B 10 Kilaccax sBISIOTCS:

e (opMHpOBaHME MTPEICTABICHHS O TEOMETPUH KaK 4YaCTU MUPOBOU KyJIbTYpPbl

U OCO3HaHUE €€ B3aUMOCBSI3U C OKPY’KAIOIIUM MUPOM;

e (opMHpoOBaHHE TMPEACTABICHUS O MHOTOTPAaHHUKAX M TeJaX BpPAIlICHHS Kak
0 BOXHEWIINX MaTEMaTHUYECKHX MOJEINAX, IMO3BOJISIONIMX OMUCHIBATH U
U3y4daTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHHE YMEHHMSI PAaCIO3HABATh HA YEPTEkKAX, MOJIEISIX U B PEAIbHOM
MHUpPE MHOTOTPAaHHUKH U TeJa BPaLCHHUS;

e OBJIAJICHUE METOJaMH PEIICHUs 3aJa4 Ha MOCTPOCHHS Ha M300pakeHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHupOBaHHE YMEHHS ONEPUPOBaTH OCHOBHBIMH TIOHATHUSMU O
MHOTOTpaHHHMKaX U TeJlaX BPALICHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIaJICHUE AITOPUTMAMHU PEILICHUsI OCHOBHBIX THIIOB 3a/1a4; (pOPMUPOBAHUE
YMEHHsI TPOBOIUTH HECIOXHBIE JO0Ka3aTeIbHBbIE PACCYXKICHUS B XOJIE
pEelIeHUsT CTEPEOMETPHUECKHX 3aJad M 33aJa4y C TPaKTHUYECKUM
COJZIEpKaHUEM;

e DPAa3BUTHUE UHTEIUIEKTyaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00ydarommxcs,
MO03HABATEILHON aKTUBHOCTH, HMCCIIEIOBATENBCKUX YMEHHUH, KPUTUYHOCTH
MBIIIICHHS,

e (dopmupoBaHue QYHKIIMOHATHHONH TPAMOTHOCTH, PEJICBAHTHON T€OMETPHUU:
YMEHHE PaclO3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATUN, OOBEKTOB U



3aKOHOMEPHOCTEN B pealbHBIX >KU3HEHHBIX CUTYyalUAX U TMPU HU3yYECHUU
JIpYrUX  Y4eOHBIX  TPEIAMETOB,  MPOSIBJICHUS  3aBUCUMOCTEH |
3aKOHOMEpPHOCTEH, (POpMYyIUpPOBaTh MX HA SI3bIKE T€OMETPUU U CO3/1aBaATh
TeOMETPUUECKHUE MOJIENIN, TPUMEHSATH OCBOCHHBIN T€OMETPUIECKHI anmapar
JUIS pelIeHHs] MPaKTUKO-OPUEHTHUPOBAHHBIX 3a]a4, MHTEPIPETUPOBATH U
OLICHUBATh MOJyYCHHbIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOYEHUE B KYypC
CTEpEOMETPHUH B HaYaJle ero M3y4eHHUs 3aad, pellaeMbIX Ha YPOBHE HHTYUTHBHOTO
MO3HAHUS, M ONpeAeNEHHBIM 00pa30M OpraHu3oBaHHas paboTa HaJA HUMH, UYTO
CIOCOOCTBYIOT ~Ppa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO  MBIIIICHUS,
CTUMYJIMUPYET MPOTEKAaHWE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JalbHEHIIEMY
U3YYEHHUIO NPEIMETA.

[Ipenmourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOIY OOydYeHHs, TO
€CTh TEOPETUYECKUE 3HAHMS MMEIOT B CBOEW OCHOBE UYBCTBEHHOCTHb MPEIMETHO-
IPAKTUYECKON JAeSITeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEICTABICHUN Yy
yuyalxcs B Kypce CTEpeOMETPUN TPOBOAUTCSA 3a CUET PEILICHUs 3a]1a4 Ha CO3/JaHUE
IPOCTPAHCTBEHHBIX 00pa3oB W 3ajad Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue o0Opaza TPOBOAUTCS C OMNOPOM HA HAMISAHOCTH, a
OlepupoBaHUE 00pPa30M — B YCIOBUSAX OTBJICYECHHS OT HAIVISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHOBHBIE cofepxaTenbHble JUHUU Kypca «l'eomerpum» B 10 kiaccax:
«MHuororpanHukn», «IIpsiMple U TIIOCKOCTH B MPOCTPAaHCTBE», «Tema BpameHus»,
«BexTopsl 1 KOOpAMHATHI B MPOCTpaHCTBe». DopMHUpOBaHUE JTOTHUECKUX YMEHHM
pacnpenenseTcs He TOIbKO MO COJAEPKATEeNbHBIM JUHUSAM, HO U TIO ToAaM oOy4eHUs
Ha YpPOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

ConepxaHue o00pa3oBaHHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTam
OCBOCHMsSI paboyell MporpaMMbl, pacOpelneleéHHbIM MO0 TojaM OOy4YeHHs,
CTPYKTYPUPOBAHO TaKUM 00pa30M, YTOOBI OBIIAJICHHE TEOMETPUICCKUMU MOHITHIMH
Y HaBBIKaMH OCYIIECTBIISIOCH MOCIEI0BATENbHO U ITOCTYNATENIbHO, C COOII0ICHUEM
NPUHLINIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIMChH B OOLIYIO CUCTEMY
Tr€OMETPUYECKUX MPEICTABIICHUIN 00yJaIOIINXCS, PaCIIUPssA U YIIIyostsis e€, 00pas3ys
IPOYHBIE MHOYKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpun oTBOAMTCA 2 yaca B Heaemo B 10 kiacce Bcero 68
4acoB 3a y4€OHBIH ro/I.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IMPOCTPAHCTBE: IE€pECEKarolIuecs,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[apaJuIeIBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAaMM; Yrojd MEXAy NpPsIMBIMA B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: NapaJljIe/IbHBIE IINIOCKOCTH; CBOMCTBA MTapajlIesIbHBIX
wiockocTel. IIpocrelimme npocTpaHCTBEHHBIE (GUTYpPHI Ha IJIOCKOCTH: TETPasAap,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPIIEHANKYJIAPHBIC MPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yTOJI, JIMHEWMHBIA yroJl  JIBYTPAHHOTO  yIJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYJISPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MTOJTHAs NIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: TOHSITHE NPAaBUIBHOIO MHOTOIPAHHUKA; NMPAaBUJIbHAS MpPU3MaA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozexasip u ukocasap. CeueHus Mpu3Mbl M TUPAMHUJIBI.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, IMPSMOIA,
IJIOCKOCTU. DJIEMEHTBI CAMMETPUU B MUPAMHUIAX, TAPAIIIEIENUIIEIAaX, IPABUIIbHBIX
MHOT'OTPaHHHKAX.



Bbluncinenue »IeMEHTOB MHOTOTPAHHUKOB: pPEOpa, JMAaroHa M, YIJIbl.
[lnomanas OOKOBOM MOBEPXHOCTH M TMOJHOW TOBEPXHOCTH MPSIMON IPHU3MBI,
IUIOINAb OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM ipu3Mel. [lmomans
OOKOBOIl TMOBEPXHOCTH M TOBEPXHOCTH TMPABUJIBHOW MUPAMHIIbI, TEOpeMa O
wionaau yceu€Huoi nupamusl. [loustue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[Tonobupie Tena B mnpocTtpaHcTBE. (COOTHOLIEHUS MEXIy IUIOMIAIIMU
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEIL.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKITAHCKON TIO3UITUU 00YUAIOMIEToCs KaK aKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoLEeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMOJICHCTBOBAaTh C COI[MAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHH, pacCyKICHUH; BOCIPUUMUYHNBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HMHTEpecax 3J0poBOro u 06e3omacHoro odpasa *u3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC TNMHUTAaHHE, COATAHCUPOBAHHBIMA PEXUM 3aHATHH U
OTJIbIXa, peryJisipHas Pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM ILIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTUYeCKOMY OO0pa30BaHHUIO U



caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYypbl, MMOHWUMAHHEM BIIWSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMTOCTYIKOB U OIICHKH X BO3MOKHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

ILleHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMBbl y4eOHOro IpeaMera
«MareMaTuKa XapaKTePU3YIOTCS OBJIaJICHHEM YHHBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanrvnvie  nosmasamenvhvle  Oelicmsus, — 00eCnevuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUE
Memoo08  NO3HAHUSL — OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEeMAaTHYCCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpEICIICHUS  IOHATUMH; YCTAaHABIMBATh CYIIECTBCHHBIA  IPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPAUTCIIbHBIC W OTPULIATCIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aHMOCBS3U U
NPOTUBOpeYMs B (pakTaxX, JAaHHBIX, HAOJIOJCHUSAX U YTBEPIKICHHSIX;
npe/yiaraTh KpUTEPHUH JJIs BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;



e JeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTyKTHBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPKICHUH (MPSMBIE U OT MPOTHBHOTO), BHICTPAWBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTH croco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

e HCIOJIE30BaTh BOIMPOCHI KaK HCCIEAOBATEIHCKUN MHCTPYMEHT IO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUE MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITHIO, MHECHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYTUPOBATH OOOOIIECHUSI U BBIBOJBI MO PE3yJbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE PAa3BHTHE IIPOIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABISTH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJI OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3INYHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD nHopMaIuu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vhuusepcanohvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

copMUpoOBaAHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUJUXCSL.

Oo0uenue:

e BOCIPUHUMATH U (OPMYITHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U [EJIIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHS



B YCTHBIX M IMCBMEHHBIX TEKCTaX, 1aBaTh HOSICHEHUS II0 XOJy PELICHHUS
3a/1a4i, KOMMEHTHPOBATh NOJyYCHHBIN PE3yJIbTAT;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pEelIeHns; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHMs  3a7adyd,  JKCIEPUMEHTA,
UCCJIETOBaHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BHICTYTICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:

MIOHMMATh U UCIIOJIB30BaTh IPEUMYIIECTBA KOMaHAHOW U MHIMBHUIYaJIbHOU
paboThl TpU pelIeHUM Y4eOHBIX 3a]ay; NPUHUMATH I€Jb COBMECTHOMU
JEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpOIecC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBI€ IITYPMB» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KauecTBO CBOEro BKJaJa B OOMMM TPOAYKT IO KPUTEPHSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 0becneuusarom Gopmuposanue
CMBLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUS 3a]1aui, BHIOUPATh CIIOCOO PEIICHUS
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABaTEIbHOM pedaekcud KaKk OCO3HAHMS
COBEPLIAEMBIX JEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIA MPOIIecca U pe3ysbTara
peleHns MaTeEMaTUIECKOM 3a/1auu;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh ITPY PELLICHUH 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yJibTaTa LEId U YCIOBUSM, OOBACHATH
MIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3YJIbTAaTOB AEATEIBbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEACTBHUS U3 HUX MPU PEHICHUH
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTD U MEPIEHANKYISIPHOCTD MPSMBbIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTs B3aUMHOE pAaCIOJIOKEHUE MPAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM YTroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHWK, BBIMYKJIBIH ¥ HEBBITYKJIBIHA
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABWJIbHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (MMHUpaMuIa; MpU3MAa,
NPSIMOYTOJIBHBIN MapaJijiesienuIe]l, Kyo).

KnaccudummpoBarb ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIs
Kiaccuukanuy  (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKHW; TPAaBUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBI, NTapajUIeICTUIICbI).

OnepupoBath MOHATUSMHU: CEKYIAs MIIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METOJ, CJIEIOB.

CTpouTh ceyeHHs] MHOTOTPAHHHMKOB METOJOM  CJIEOB,  BBINIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Perats 3aaun Ha HaxXOXKICHHE TEOMETPUIECCKUX BEJIMYUH MO 00pas3iam Win
QITOpPUTMaM, TIPUMEHSS HW3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHYCCKUX 3a7a4 Ha BBIYMCICHUE PACCTOSHUNU MEXKIY IBYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
QITOPUTMaM, TIPUMEHSS W3BECTHBIC AHAIMTUYCCKUEC METOIbI TIPHU pEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3a7ad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPENIMBAIOIMIUMHUCS ~TPSIMBIMH, MEXIy TNPSIMOA M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMua) ¢ IpEMEHEHUEM (POPMYJT; BBIYHUCIIATH COOTHOIICHUS MEXTY TIIOIA SIMA
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTrh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (pakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEATIOIATraoIIMX HECKOJIBKO IIar0B PEIIEHUs, €CIIM YCIOBHsI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opme.

[IppuMeHATP MpPOCTEWIINE NPOrpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBoANTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeEHATh MOJMYYEHHBIE 3HAHWUSI HA IPAKTUKE: AHAJIU3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, amnmapara ajireopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
KonTpoabHbie
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 BBenenue B ctepeoMeTputo 5 0
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 20 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [TeprieHIUKYISIPHOCTD MPSIMBIX U 9 0
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 9 1
) MHororpaHHuKu 10 1
6 OOBEMBI MHOTOTPaHHUKOB 11 0
7 [ToBTOpEHME: CEUEeHUS], pACCTOSIHUS U YTJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4




HOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
uudgpoBbie
Nen/m  Tema ypoka KonTposbHbie p
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcbl

OCHOBHBIE NOHATHS CTEPEOMETPUU: TOUKA, IIPsAMAas,
IJIOCKOCTh, MpocTpaHCcTBO. [IpaBuna nzoOpaxkeHus Ha
PUCYHKAX: U300paKeHHsI MIIOCKOCTEH, MapaieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsTre 06 akCMOMaTUYECKOM IIOCTPOESHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS
13 HUX

[TonsTre 06 akCMOMaTUYECKOM IOCTPOESHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIIEICTBUS
13 HUX

[TonsiTre 06 akCMOMaTHYECKOM OCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIIEICTBUS
13 HUX

[TousiTHE 00 aKCHOMATHYECKOM IOCTPOCHUU
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUHU U CIICACTBUA
U3 HUX

BzaumHuoe PacCIOJIOKCHHUEC IPAMBIX B ITIPOCTPAHCTBE!
MEPCCCKArOIMNECH, MAapalJICJIbHBIC U CKPCIIUBAOIIINCCH
MpsAMBIC

[TapanneasHOCTh NPSIMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE: MapaljieNibHbIE MPSIMBIE B
IIPOCTPAHCTBE; MaPAIUICIIBHOCTD TPEX MPSAMBIX




[TapamenpHOCTB IPSIMBIX U IVIOCKOCTEH B

8 npoctpancTse: [lapaniensHoCTh NPSMON U MIIOCKOCTH 1
9 [TapanienbHOCTh NPSAMBIX U MJIOCKOCTEH B 1
npoctpanctse: [lapanienbHOCTh NPSAMO U IIIOCKOCTH.
10 CkpemuBaronyecs npsimMbie 1
11 VYTIIBI ¢ COHANpPaBICHHBIMU CTOPOHAMU 1
12 Yrois Mexay IpsMbIMU B IIPOCTPAHCTBE 1
13 VYron Mexay nNpsMbIMU B TPOCTPAHCTBE 1
14 CxkpenuBaroiyecs npsiMbie 1
15 [TapamenpHOCTB IUVIOCKOCTEN: MTapajlIeIbHbIE 1
TUIOCKOCTH

16 CBoiicTBa napajiebHbIX IIOCKOCTEN

17 CBoiicTBa mapajyIeIbHBIX TUIOCKOCTEH 1

18 [Ipocreiime npocTpaHCTBEHHBIE GUTYPHI HA 1
IUIOCKOCTH: TETPadp, KyO, mapasiesnenumnes

19 HauanbHble cBeneHus 0 KyOe U mupaMuze, ux 1
pa3BépTku U MozaenH. CedeHnss MHOTOIpaHHUKOB

20 HauanbHble cBeneHus 0 KyOe U mupaMuze, ux 1
pa3BépTku u Mozaenu. CedeHnss MHOTOIpaHHHKOB

21 IToctpoenue ceuennii 1

22 [Toctpoenue ceuennii 1

23 ITocTpoenue ceuennii 1

24 [Toctpoenue ceuennii 1
Konrtponbnas padora no reme "[IpsiMble 1 TIIOCKOCTH B

25 npoctpaHcTBe. [lapamieTbHOCTh MPSIMBIX U 1

mwIockocten"”




IlepneHUKYISAPHOCTD NPSMOM U IVIOCKOCTH:

26 NEPIICHANKYIISIPHBIE TIPSIMBIE B IIPOCTPAHCTBE 1

97 [TpsimMble mapanienbHble U ePIeHINKYISIPHBIC K 1
TUIOCKOCTH

28 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMON U TUIOCKOCTH 1

29 [Ipu3HaK nepneHANKYISIPHOCTH MPSIMOU M TNIOCKOCTH 1

30 Teopema o psMO EPTIICHAUKYISIPHON TUIOCKOCTH 1

31 Teopema o npsAMoOil mepreHANKYAIPHON TIOCKOCTH 1

39 [TeprieHaMKYIISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKU 1
10 TTIOCKOCTH

33 Teopema o Tpex nepreHANKYIsApax.

34 Teopema o Tpex nmeprneHAuKyIspax.

35 VYTIBI B MPOCTPAHCTBE: YTOJI MEXTY IPSIMOM 1 1
TUTOCKOCTBIO

36 VYTIBl B IPOCTPAHCTBE: YIOJI MEXIY IPSIMOM 1 1
TUIOCKOCTBIO

37 JIByrpaHHBIN yroJj, TUHENMHBIN yroj IBYITPaHHOIO yria 1

38 JIByrpaHHBIN yroJj, TUHEHHBIN yrojl IBYIpaHHOrO yria

39 [leprieHANKYIAPHOCTH MIOCKOCTEN: PU3HAK 1
NEPIEeHAUKYIIIPHOCTH JIBYX MJIOCKOCTEN

40 [lepneHMKyISAPHOCTD MJIOCKOCTEMN: TPU3HAK 1
MEPIIEHIUKYISIPHOCTH JIBYX IJIOCKOCTEH

41 [Mapannenenunen, NpsMOYToJIbHBIN MapajuIeIenuIes 1 1
€ro CBOMCTBA

42 [IpssmoyronbHbIN Napasuieienune 1




KonrtponsHast padora o temam "[leprnieHANKYIIPHOCT

43 IPSMBIX U 110ckocTel" 1 "YTbl MEXy NPSMBIMU U 1
miockocTsamMu"”
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE JIEMEHTBI

44 MHOT'OTPaHHUKA, BBITTYKJIbIC U HEBBITYKJIbIC 1
MHOTOTPaHHHUKH; pa3BEPTKA MHOTOIpaHHHUKA
[Ipu3ma: N-yronpHas npu3Ma; TpaHd ¥ OCHOBAHHUS

45 MIPU3MBI; TIpsIMasi U HaKJIOHHAs PU3MbI; OOKOBas 1 1
TOJIHASI TOBEPXHOCTh MPU3MBI
[Mupamupga: N-yroiapHast mMpaMua, TPAaHA U OCHOBAaHHUE

46 MUpaMU/Ibl; OOKOBAsS U TOJIHAS TIOBEPXHOCTD 1
MMPaMHJIbl; TPAaBUJIbHAS U yeceu€HHAs MUpaMua

47 [IpaBunpHas nupamMuaa. 1

48 [IpaBuibHas nupamuaa. 1

49 YcedeHHas TUpaMua. 1

50 VYceuennas nupamuja. 1
CumMmeTpus B IPOCTPAHCTBE: CHMMETPHS

51 OTHOCHUTEIIEHO TOYKH, MPSIMOH, IMIIOCKOCTH. DIEMEHTHI 1
CUMMETpHUU B TUpaMUIaX, Napasuieienunenax,
MPaBIJIBHBIX MHOTOTPAaHHUKAX

59 [IpencraBnenne o MpaBUIBHBIX MHOTOTPAaHHHUKAX: 1
OKTasIp, TOJIEKAdIP U MKOCAIP.

53 Konrtponsnas padora no reme "[Ipusma. [Tupamuna" 1

54 Brruucnenue 1eMeHTOB MHOTOTPaHHUKOB: pEOpa, 1
JaroHald, YTkl
[Tnomaae 60KOBOI MOBEPXHOCTH M MOJTHOM

55 MMOBEPXHOCTHU MPSIMOM TIPU3MBI, TUIOIIAIb OCHOBAHUH, 1

TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBI




[Tnomjanp 60KOBOM NOBEPXHOCTH U IOJIHOM

56 IIOBEPXHOCTHU MPSIMOM IIPU3MBI, ILIOIIAb OCHOBAHUN, 1
TeopemMa 0 OOKOBO MOBEPXHOCTH MPSIMOM MTPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTU U MOBEPXHOCTH

57 MPaBUIILHON TUPAMHUJIBI, TEOPEMA O TUIONIA I OOKOBOM 1
IIOBEPXHOCTU YCEUEHHOW ITUPaAMUIBI

58 [Tonsitue 06 06bEMe 1

59 O0BEM nupamMuIbI 1

60 O0BEM TUpaMuIBI 1

61 O0BEM nupamMuIbI 1

62 O06BEM TPU3MBI 1

63 OO0BEM TTPU3MBI 1

64 O0BEM npu3MBbI 1

65 [ToBTOpeHue, 0600IIEHNE CUCTEMATU3AIIMS 3HAHUMN. 1
[TocTpoeHne ceueHnii B MHOTOTpaHHUKE
[ToBTOpeHue, 0600IIEHNE CUCTEMATU3AIIMS 3HAHUMN.

66 Beruncnenue paccTossHAN: MEXY IByMsI TOYKAMH, OT 1
TOYKH J0 TPSMOU, OT TOUKH 0 TUIOCKOCTH, MEXTY
CKPEUTBAOIIUMHUCS TTPSIMBIMH

67 HToroBasi KOHTpOJIbHASA paboTa 1
[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AIIHS 3HAHNMN.

68 Bbruucrienue yrioB: Mexy CKpeIMBaIOIIUMUCS 1
NPSIMBIMH, MEKIY MPSAMON U TIIOCKOCTHIO, IBYTPAaHHBIX
YTJIOB, YTJIOB MEX]Yy IIOCKOCTAMHU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. JLC. Aranacsu, B.®. byry3os, C.b. Kagomues u np. I'eomerpus: yuebnuk mis 10-11
KJI1.0O1Ie00pa3oBaTeNbHBIX yupexaenuii. — M.: [Ipocsemenne, 2006.

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. JILC. Aranacss, B.®. byry3os, C.b. Kagomues u np. 'eomerpus: yue6nuk mst 10-11
KJ1.0O1Ieo0pa3oBarenbHbIX yupexaenuid. — M.: [Ipocsemenue, 2006.
2. JlumakTudeckue Marepuaisl 1o reomerpuu 10 kimace

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «kEquHOE OKHO JI0CTYIa K 00pa3oBaTelibHbIM pecypcam»- http://windows.edu.ru/
2. «Enunas xoyuteknus udpoBbIX 00pa3oBaTelbHBIX pecypcoBy - http://school-
collection.edu.ru/

3. «DenepasnbHbIii IEHTP HHOOPMAIIMOHHBIX 00pa30BaTEIILHBIX PECYPCOBY -
http://fcior.edu.ru/

http://eor.edu.ru

Oo6pazoBarenbHble IHTEpHET-TIOPTAIIBI

1. Caiit MunucrepcTBa obpa3oBanusi u Hayku PO http://www.mon.gov.ru

2. Caiit Pocob6paszoBanwus http://www.ed.gov.ru

3. ®enepanbHbiii mopran «Poccuiickoe oopasoBanuex» http://www.edu.ru

4. Poccuiickuii oopa3oBarenbHbIi mopran http://www.school.edu.ru

5. Karanor yueOHbIX U3aHUH, 371EKTPOHHOIO 000PYA0BaHHUS U 3JIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB I 001Iero oopasosanus http://www.ndce.edu.ru

6. IlIxonpHbIi mopTan http://www.portalschool.ru

7. ®enepanbHblii mopran «HPOPMaHOHHO-KOMMYHHKAIIMOHHBIC TEXHOJIOTHHU B
obpazoBanum»http://www.ict.edu.ru

8. Poccuiickuii moptan oTkpsiTOoro obpasosaunus http://www.opennet.edu.ru

9. ITopran Math.ru: 6ubimoreka, MeuaTeka, OJTUMITHAIBI, 381441, HAYYHBIC IITKOJIbI,
ucropusi matemaruku http://www.math.ru

10. T'azera «Martematuka» M3narensckuit Jlom «IlepBoe ceHTAOps»
http://www.math.1september.ru

11. MaTteMaTHKa B IIKOJIe — KOHCYJIbTAIIMOHHBIH 1ieHTp http://www.school.msu.ru
12. Yaurenbckas rasera http://www.ug.ru

13. T'azeta «1 ceHtsops» www.1september.ru

14. Untepl'Y.ru — UnaTepHeT-rocymapcetso yuuteneit http://www.intergu.ru

15. Cerpb TBOpUeckux yuuteneit http://www.it-n.ru

16. Xypnan «Hayka u o6pazoBanue» http://www.edu.rin.ru

17. Mexnaynaponnas acconuanus «Pa3Buaroriee ooOyaenne» - MAPO
www.maro.newmail.ru

18. Caiit LlenTpa cucteMHo-aearenbHocTHON negaroruku «lkoma 2000...»
www.sch2000.ru



