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MNOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS IS
obyuaronmuxcst 10 —11 kiaccoB pazpaborana Ha ocHOBe DenepaibHOr0 rocy1apCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa CpeaHero odmero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX
MUPOBBIX TPeOOBaHMIA, MPEIBIBISIEMBIX K MAaTEMaTHYECKOMY OOpa30BaHUIO, U TPAAHUIINA
poccuiickoro  oOpazoBanus. Peamuzamusi nmporpaMMmbl  oOecrieuMBaeT — OBJAJICHUE
KJIIOUEBBIMA ~ KOMIIETCHIIMSIMH, COCTaBISIOIIMMH ~ OCHOBY JUJII  CaMOpa3BUTUS U
HEMPEPHIBHOTO  00pa3oBaHUs, IIEJIOCTHOCTh  OOIEKYJIbTYpPHOIO, JIMYHOCTHOIO U
MO3HABATEJILHOTO PAa3BUTHSI TUYHOCTH 00YUArOIINXCSI.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yyeOHOro Kypca reoMETpUH Ha YPOBHE CpPEIHEro oOuiero oOpa3oBaHMs
00yCIIOBJIEHA NMPAKTUYECKOW 3HAUMMOCTBIO METANPEAMETHBIX U MPEIMETHBIX PE3yJIbTaTOB
oOydeHUsT TEeOMETPUM B HANPABIECHUU JIMYHOCTHOTO  PA3BUTHS  OOyYaroIIMXCH,
dbopmupoBaHUs (PYHKIMOHAIBHOW MaTeMaTHYECKOM TIPaMOTHOCTH, W3Y4YEHHUS JIPYTUX
y4€OHBIX TUCUUIUINH. PazBuTre y o0ydyaronuxcsi NpaBHIIbHBIX MPEACTABICHUHN O CYIIHOCTH
U MIPOUCXOXKACHUN T'€OMETPUUECKUX a0CTPaKIINil, COOTHOIIEHUH PEaIbHOIO U UI€aJIbHOTO,
XapaKkTepe OTPAXKEHUS MATEMaTUYECKOM HAYKOW SIBJICHUN M IIPOLIECCOB PEAJIbHOTO MHPA,
MECTE€ FeOMETPUH B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJEIMPOBAHUS B HAYYHOM
NO3HAHUM W B TMPAKTHKE CHOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yUYaIlMXCsl, a TaKK€ KaueCTB MbBIIUICHHS, HEOOXOAUMBIX JJIA aJanTalud B COBPEMEHHOM
oO1uiecTae.

['eomeTpus sBigercs OAHUM M3 0A30BBIX NPEIMETOB Ha YPOBHE CPEAHETO OOIIEro
o0pa3oBaHMs, TaK KakK OO0ECrneYyrMBaeT BO3MOXHOCTb M3YyYEHHsS] KakK JUCUHUILIUH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MplluIeHUE, GOpPMUPYEMOE MPU U3YUEHUH O0YUYaAIOLIUMUCS MOHATHIHBIX
OCHOB T'€OMETPHUH U TMOCTPOCHHM LEMOYKH JIOTMYECKUX YTBEPXKJICHUW B XOJE pELICHUS
r€OMETPUYECKUX 33J1a4, YMEHHUE BBIIBUIATh M ONPOBEPraTh TMIIOTE3bI HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEILIEHUHU 3a/1a4 €CTECTBEHHO-HAYYHOIO IIMKJIA, B YaCTHOCTH U3 Kypca
(du3uKH.

YMeHHE OpPHUEHTHPOBATHCS B IMPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pPOJb BO BCEX
00JacTsIX NeATeNbHOCTH YesoBeka. OpueHTalMs YeJI0BeKa BO BpEMEHU U MPOCTPAHCTBE —
HEO00XO0IMMOE YCIIOBHE €T0 COLMAJIBLHOTO ObITHSA, (hOpMa OTpaKEHUs OKPYKAIOIIEr0 MUpa,
YCIIOBUE YCIEIIHOTO TIO3HAHMS W aKTHUBHOTO MpeoOpa3oBaHUs JACHCTBUTEIBHOCTH.
OnepupoBaHHU€ MPOCTPAHCTBEHHBIMU OOpazamMu OOBEIUHSET pa3Hble BUIbI Y4EOHOU H
TPYAOBOM JNEATEIBHOCTH, SBIAETCS OJHUM M3 MPOPECCHOHAIBHO BaXKHBIX KayecTB,
NO3TOMY aKTyajgbHa 3aJaya (OPMUPOBAHHUA Yy OOy4aIOUMXCAd MPOCTPAHCTBEHHOTO



MBIIUICHUS] KaK Pa3HOBUAHOCTH OOpPa3HOTO MBIIIJICHHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUUYECKON JAESITETFHOCTH IO MHOTUM HaIPaBICHUSM.

[leas ocBoeHHs mporpaMMmbl ydeOHOro kypca «l'eomeTrpusi» Ha 0a30BOM YpPOBHE
o0yueHusi — o61ieo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pPa3BUTHE OOyYalomMXCs uepes
obOecrieueHre BO3MOXXHOCTH TMPUOOPETEHHUS U  HUCHOJIb30BAHUA CUCTEMATHYECKUX
T€OMETPUUECKUX 3HAHUM U JIeHCTBUHM, CHEUU(UYHBIX TE€OMETPUHM, BO3MOXKHOCTU
YCHEIIHOTO0 NPOJOJDKEHHA OOpa3oBaHMsS M0 CHEHHAIBHOCTSAM, HE CBSI3aHHBIM C
MPUKIIAIHBIM UCIIOIH30BAHUEM F€OMETPUHU.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE NpeHAa3HA4YEHA JJIsi 00ydarouuxcs
CpPEeIHEH IIKOJIbl, HE MCIBITHIBABIIMX 3HAYUTEIbHBIX 3aTPY/IHEHUNA HA YPOBHE OCHOBHOTO
obmiero obOpa3zoBanusi. Takum oOpa3om, oOydaronuecss Ha 0a30BOM YPOBHE JOJIKHBI
OCBOUTH 0OIIME MaTeMaTHYECKUe YMEHHs, CBSI3aHHBIE CO CIEHU(PUKON TEOMETpHH U
HEOOXOJUMbIE JJIsi JKU3HM B COBpEMEHHOM ooOmectBe. Kpome 3TOoro, oHu uMEIOT
BO3MOXXHOCTh H3YYHMTh T€OMETpUI0 0Oojee TIiyOOKO, €ClIM B JalbHEWIIEM BO3HUKHET
HEO0OXOAMMOCTb B TEOMETPUUYECKUX 3HAHUSAX B NPO(ECCUOHATBHON IEATETbHOCTH.

JlocTkeHHe L€  OCBOCHHMSI  NpPOrpaMMbl  OOECIIEYMBAETCS  pEUICHUEM
COOTBETCTBYIOIIUX 3adad. [IpuopureTHpIMU 3amadamMu OCBOCHHS Kypca «['eomeTpum» Ha
6a3oBoM ypoBHe B 10—11 kaccax sBISIFOTCS:

e (opmMupoBaHuEe NpeNCTaBICHUS O TE€OMETPUM KaK 4YaCTU MHUPOBOM KYJIbTYpbl U

OCO3HaHME €€ B3aMMOCBSA3HU C OKPYKAIOLUM MUPOM;

e (dopMHpoBaHHE TPEACTABICHUS O MHOTOTPAHHUKAaX W TelaX BpalleHHs Kak o
BOKHEUIITUX MATEMAaTHYECKUX MOJIEISAX, TO3BOJISIIONIMX OINHUCHIBATH M HM3y4YaTh
pa3HbIe SIBIICHUSI OKPYKAIOIIETO MHUPA;

e (opmMupoBaHue yMeHHUS pacro3HaBaTh Ha YEPTEXKaxX, MOJIEISAX U B peaTbHOM MUPE
MHOTOTPAHHHUKH U TeJla BpaICHUS;

e OBJAJCHUE METOJAaMM pEUIEHUs 3aJad Ha I[OCTPOECHHUS Ha H300paXKEHUAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuEe yMEHHs ONEPUPOBATH OCHOBHBIMU MOHSTHSIMU O MHOTOTPaHHUKAX
Y TEJIaX BpAICHUSI U KX OCHOBHBIMH CBOWCTBAMU;

e OBJAJICHUE aAJITOPUTMaMHU pEIICHUS OCHOBHBIX THIIOB 3aaay; (GopmupoBaHUE
YMEHHsI TTPOBOAMTH HECIIOKHBIE OKA3aTEIbHBIE PACCYXACHHUS B XOJE PEUICHHUS
CTEPEOMETPUIECKHUX 3aa4 U 33J1a4 C MPAKTHYECKUM COJICPKAHUEM;

e pa3BUTHE WHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH O0O0yYaromuxcs,
MO3HABATEIILHON  aKTMBHOCTH, HCCJIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTH

MBIIIJICHHUS;
e (opmupoBanue HyHKIIMOHATHLHON TPAMOTHOCTH, PEICBAHTHON T€OMETPUU: YMEHUE
pacmo3HaBaTh  TPOSIBICHUS  TEOMETPUYECKUX  TOHSITHH, OOBEKTOB U

3aKOHOMepHOCTeﬁ B PCaJIbHBIX JKHU3HCHHBIX CHUTYAIUAX W IPHU U3YUCHHUU APYIUX
y‘{C6HBIX npeaAMECTOB, IIPOABJICHUSA 3aBUCUMOCTEU )41 SaKOHOMepHOCTCﬁ,



dbopMynupoBaTh UX Ha SI3bIKE TEOMETPUH U CO3/AaBaTh I'€OMETPUUYECKHUE MOJIEINH,
IPUMEHATH OCBOEHHBIM T€OMETPUYECKMI ammapar sl pPEHIeHHs IPaKTUKO-
OPUEHTUPOBAHHBIX 3aJady, HHTEPIPETUPOBATH U OLEHUBATH IOJYYEHHBIC
pe3ynbTaThl.

OTIMYUTENHFHON OCOOEHHOCTBIO MPOTPAMMbl  SIBJISIETCS  BKJIIOYEHHE B KypcC
CTEPEOMETPUM B Hauyaje €ro M3y4yeHHs 3aJay, pPElIacMbIX HAa YPOBHE HWHTYUTHBHOIO
MO3HAHM, W ONpPENeNEHHBIM 00pa3oM oOpraHu3oBaHHash paboTa HaJg HHUMH, 4YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIILICHUS, CTUMYJIHPYET
pOTEeKaHNE UHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JaTbHEHIIEMY U3YUEHUIO MPEAMETA.

[Ipeanourenue OTAAETCS HATJIAIHO-KOHCTPYKTUBHOMY METOJy OOYy4eHHSs, TO €CTh
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YUYBCTBEHHOCTH MPEAMETHO-NPAKTHYECKOU
NeATEeIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IMPEACTABICHUM Yy YyYalMxcs B Kypce
CTEPEOMETPUM NPOBOJUTCSA 3a CYET pElIEHUs 3aJad Ha CO3JAHHME IPOCTPAHCTBEHHBIX
o0pa30B M 3a7ay Ha OINEPUPOBAHUE MPOCTPAHCTBEHHbIMU oOpa3zamu. CozmaHue obOpasa
IPOBOJUTCS C ONOPOM Ha HAIJIAIHOCTb, a OIEPUPOBAHHME O0pPa3oM — B YCIOBUAX
OTBJICUEHHUS OT HATJISITHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOIHOTO COACPKAHUS.

OcHOBHBIE conepxarenbHble JIMHUM Kypca «l'eomerpum» B 10-11 xkmaccax:
«MHororpanHukn», «IIpsiMble M MJIOCKOCTM B MPOCTpaHCTBE», «Tena BpalEHUSY,
«BekTtopbl M KOOpAMHATHI B MPOCTpaHCTBEe». DOPMUPOBAHUE JIOTMUECKUX YMEHUU
pacnpenenserca He TOJIBKO MO COAEPXKATENbHBIM JIMHUSAM, HO M MO rojlaM OOy4YeHus Ha
YpOBHE CpeAHEro 00IIero 0opa3zoBaHusl.

Conepxanue oOpa3oBaHMsI, COOTBETCTBYIOIIEE MPEIMETHBIM pE3yjbTaTaM OCBOCHUS
pabodyeil mporpaMmsbl, pacnupeleiéHHbIM MO TrojaM OO0y4YeHHs, CTPYKTYPHUPOBAaHO TaKUM
o0pa3oMm, 4yTOOBI OBJIa/IEHUE TE€OMETPUYECKUMHU MOHITUSAMU U HABBIKAMHU OCYIIECTBIISIOCH
MOCJIEIOBATEIBHO U MOCTYMATENIbHO, C COOIOACHUEM MTPUHIUIIA IPEEMCTBEHHOCTH, YTOObI
HOBBIE€ 3HAHUA BKJIIOYAJIUCh B OOMIYI0 CHCTEMY TIE€OMETPHUUYECKUX MpPEeICTaBICHUN
00yJaronuxcsi, paciupsisi 1 yriryosss e€, 00pas3ys MpoYHbIe MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuyenue reomerpun oTBOAMTCA 2 yaca B Heaento B 10 knacce u 1 yac B Hezento B
11 kiacce, Bcero 3a gBa rojaa ooydenus - 102 yueOHBIX Haca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS CcTepeoMeTpuu. Touka, mpsmasi, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 006 aKCMOMAaTUYECKOM IOCTPOCHUM CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUHU U
CJIEACTBHUS U3 HUX.

B3anmHOe  pacnosiokeHue  NpsAMBIX B NIPOCTPAHCTBE:  II€pPECEKaroluecs,
IapajulesIbHbIE M CKpEIIMBAOIIMEC NpsMbIe. [lapamienbHOCTh IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: NapaJUICIbHbIC MPSIMBIE B IIPOCTPAHCTBE; NAPAJLICIBHOCTh TPEX MPIMBIX;
[1apaJuIeIbBHOCTh IPSIMOM U IUIOCKOCTH. YTJBI C COHAIIPABICHHBIMU CTOPOHAMH; YIOJI
MEXKIy IMpsAMBIMH B TMpPOCTpaHCTBE. llapajienbHOCTh IUIOCKOCTEN: MapaJIEIbHBIE
IJIOCKOCTH; CBOWCTBA MAapaJUIEIbHBIX IUTOCKOCTeW. IIpocTelimme npocTpaHCTBEHHBIE
(GuUryphl Ha MIIOCKOCTH: TETPA3Ap, KyO, MapajuiesieuIe]; MOCTPOEHUE CEUEHUI.

IleprieHIUKYJISIPHOCTh INPAMOM M IIOCKOCTH: IEPIECHAMKYJISIPHBIE IpsSMbIE B
IIPOCTPAHCTBE, NIPSMBbIEC MApPAJUICIBHBIC U NEPHEHIUKYISAPHBIE K IUIOCKOCTH, MPU3HAK
NEPIEHINKYJIPHOCTA MPSAMONW M IUIOCKOCTH, TEOPEMa O MPSIMOM NEPIEHANKYISIPHOU
IJIOCKOCTU. YTIIbI B IIPOCTPAHCTBE: YrOJ MEXKAY NPSIMOM U IUIOCKOCTBIO; JIBYIPaHHBIN
yIOJl, JIMHEVMHBIN YroJl ABYTPAHHOIrO yruia. [leplneHauKkynsap U HaKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IUJIOCKOCTH, PAacCTOSIHHME OT MPSMOM J0 IJIOCKOCTH, MPOEKLUUs (QUIypbl Ha
IJIOCKOCTh. IlepreHIuKyIApHOCTh IUIOCKOCTEM: NPU3HAK IEPIEHAUKYJISIPHOCTH IBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOIrOrpaHHMKAa, OCHOBHBIEC JJIEMEHTHl MHOIOTPAaHHUKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOT'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosbHas npusma,
TpaHM M OCHOBaHUS TMPU3MBL, MpsAMas M HAKIOHHAs NPU3MBbI; OOKOBask M TOJHas
IIOBEPXHOCTh TMpu3Mbl. llapamienenunen, npsMOYrodbHBIN MapajuIeIENUNE] W €ro
cBoicTBa. [Tupamupaa: N-yrospHas nupaMuia, rpaHd U OCHOBaHUE MHUpPaMHUJIbl; OOKOBas U
NOJIHAsE TIOBEPXHOCTh NUPaMHUAbL; IMPABWIbHAs M YCEUYEHHAs NUPAMHUAA. OJIEMEHTBI
npu3mMel M nupamuael.  [IpaBuibHBIE  MHOTOTPAHHMKH: IIOHSATHE  ITPABWIBHOIO
MHOT'OTPAaHHHKA; PaBUJIbHAS MPU3Ma U NPABUJIbHAS TUPAMU/IA; IPABUIIbHAS TPEYTrOJIbHAS
nupamMpza M OpaBWIbHBIM  TeTpadap; KyO. IlpencraBieHne o  NpaBUIIBHBIX
MHOTOIPaHHHUKAX: OKTa3Ip, T0AEKa3ap U ukoca’ap. CedeHus: Npu3Mbl U MIAPAMUBI.

CuMmMeTprs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, ITPSMOM, INIOCKOCTH.
DneMEeHThl CHMMETPUH B MIUPAMUJAX, Tapajuielenuneaax, IpaBuibHbIX MHOITOTPAHHHUKAX.

Bbluncienre 3J1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomans
OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU NPSIMOM MPHU3MBbI, IUIONIAb OCHOBaHUMH,
TeopeMa 0 OOKOBOM IMOBEPXHOCTH MpsMOM mpu3Mbl. [lmomaas 60KOBOM MOBEPXHOCTH U



MOBEPXHOCTH TMPABWILHONW NHPAMHIIBI, TEOpeMa O IUIOMAI YCEUYEHHOW MHUPaMUJIBL.
[Tonsitue 06 00BEMe. OOBEM MUPaAMUABI, TPU3MBI.

[TomoGubIe Tema B mpocTpancTBe. COOTHOIICHUSI MKy TUTOMIAASIMU TOBEPXHOCTEH,
00BéMaMu TTONO00HBIX TEI.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE  pe3yJbTaThl  OCBOEHHS  IPOTpaMMbl  y4eOHOro  MpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3UIIMU OOYYaroOUIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHUMCKOTO OOIIEeCTBa, MPEJCTABICHUEM O MAaTeMaTHYECKHX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUU, TPOLEAYpP TPaKIaHCKOTO
oOmrecTBa (BBIOOPBI, OMPOCHI M TMp.), YMEHHUEM B3aUMOJCHCTBOBATh C COIHMAIIbHBIMU
WHCTUTYTaMH B COOTBETCTBUH C UX PYHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTnyeckoe BOCIIUTAHME:

c(OPMHPOBAHHOCTBIO POCCUMCKON TIpakIaHCKOW HJIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY W HACTOSIIEMY POCCHUICKOW MaTEMAaTHKW, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSM POCCUMCKUX MATEMaTUKOB M POCCUUCKOM MaTE€MaTUYECKOW IIKOJbI, K
WCIIOJIB30BaHUIO TUX JOCTUKEHUN B IPYTUX HayKaX, TEXHOJOTHUSX, c(hepax SIKOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAaHMEM JIYXOBHBIX IIEHHOCTEH POCCHUIMCKOTO Hapojaa; CcHopMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O0 CO3HAHUS, JTUYECKOrO IIOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTIDKCHUN HAYKU M JEATEJIbHOCThIO YUYEHOr0; OCO3HAHUEM JIMYHOTO
BKJIa/ia B IOCTPOCHUE YCTOMUHUBOTO OYTIYIIETO.

JcTeTHYECKOEe BOCIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHUPY, BKJIKOYas JCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHUM, PacCyXKIEHUW; BOCIPUUMYHBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJO0B UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHI0O YMEHHSI TPUMEHSITh MAaTeMAaTHYECKHE 3HAHHS B HMHTEpEcax
3I0pOBOTO W 0€30MacHOT0 00pa3a JKWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
37I0pOBbIO  (37I0pOBOE TUTAaHHWE, COAJTAaHCUPOBAHHBIA PEXHUM 3aHITHH U OTAbIXA,
perynspHas ¢u3ndeckas akTUBHOCTD); (PU3MUYECKOTO COBEPIICHCTBOBAHUSI, IPU 3aHATHUIX
CIIOPTUBHO-03/I0POBUTEIHLHON ESITEILHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYIdy, OCO3HAaHHEM IIEHHOCTH TPYJOJIOOUs; HWHTEPECOM K
pazuuHbIM cepam nmpodeccroHaIbHON ASSTEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€



IPWIOKEHUSIMA, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymiei mpodeccuu u
peann30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI, TOTOBHOCTHIO U CIIOCOOHOCTHIO K
MaTEeMaTHYECKOMY OOpa30BaHUIO M CaMOOOpPA30BAHHWIO Ha TMPOTSHKECHUU BCEU KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PCIICHUM MPAKTHYCCKUX 3a/Jad MaTeMaTHYCCKOM
HaIPaBJICHHOCTH.

JKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTHIO SKOJIOTUYECKON KYJIbTYPhI, IOHUMAaHUEM BIIUSTHHS COIIMAIBHO-
HYKOHOMHYECKHUX IIPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COUATBLHOM CPeIbl, 0CO3HAHUEM
IJI00AJIBHOTO  XapakTepa SKOJOTHYECKHX IPOOJIeM; OpHEHTAllMeH Ha IPUMCHCHHUE
MaTeMaTHYeCKUX 3HAHWW IS PEIICHHWS 3aJad B O0JacTH OKPYXKAIOIICH Cpeibl,
TUTAHUPOBAHUS TIOCTYIIKOB M OIIEHKH WX BO3MOJKHBIX ITOCIEICTBHM JIJISI OKpPYXKaromeh
Cpenpbl.

IleHHOCTH HAYYHOIO TO3HAHUSI:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOICCTBEHHOW MPaKTHUKH, TOHUMAaHUEM MAaTEeMaTHYECKOW HAayKH Kak
chepnl 4eI0BEUECCKOW IEATEIBHOCTH, JTANOB €€ Pa3BUTHSA M 3HAYMMOCTH JJIS Pa3BUTHS
IIUBUJIN3AIMH; OBJIAJICHUEM S3BIKOM MaTEMaTHKH W MaTEMaTHYeCKOW KYJIbTYypOH Kak
CPeACTBOM  IIO3HAHWS  MHpA; TOTOBHOCTBIO  OCYIIECTBIIATH  IMPOSKTHYIO |
HCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble  pe3yJbTaTbl OCBOEHUSI TMPOrPaMMbl  Y4eOHOTro IpeaMera
«MaremaTuka» XapakTepU3YIOTCA OBJIAJICHUEM YHHUBEPCAIBHBIMU HO3ZHABAMENbHBIMU
oelicmeusamu, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OeUCMBUAMYU, VHUBEPCATbHbIMU
Dpe2yNIAAMUBHBIMU OetiCMBUIMU.

1) Vuusepcanvuvie nosmasamenwvhvie Oeciicmsus, obecneyusarom Gopmuposanue
0A308bIX KOCHUMUBHBIX NPOYECCO8 00yuarwuxcsa (0ceoeHue Memooo8 NO3ZHAHUS
OKPYHCAIOWe20 Mupa, NpuMeHeHue N02UHecKUx, UCCIe008ameNbCKux onepayuil, yYMeHull
pabomams ¢ uHpopmayueii).

ba3oBble jornueckue gecTBUs:

e BBUMBJIATH M XAPAKTEPU30BaTh CYLIECTBCHHBIE NPU3HAKM MATEMaTUUYECKUX
OOBEKTOB, TIOHATHM, OTHOLICHUM MEXAy MOHATUAMH; (HOPMYIHPOBATH
OTIpeJICIICHHS TIOHSITHI; yCTaHABIMBATh CYIIECTBECHHBIN MMPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIESHHS M CPAaBHESHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATD, dbopMyIMpOBaThH 51 peoOpa3oBbIBAThH CYXKICHHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIC,

e BBIBJISATH MAaTEMaTUUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IMPOTHUBOPEUHS B
dakTax, JAaHHBIX, HAONIOACHUSIX M YTBEPKICHUSX; MpeasiaraTh KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYN;



e J€JaThb BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IMPOBOJUTH CAMOCTOSATENIBHO JI0KA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKICHUN
(mpsiMbI€ U OT MPOTHUBHOTIO), BHICTPAUBATh APTyMEHTALINIO, IPUBOIUTh IIPUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBaTh COOCTBEHHBIE CY)K/ICHUS U BBIBOJBL;

e BBIOMpaTh CHOCOO penieHusl yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
peiieHusi, BBHIOMpaTh HauOoyiee MOAXOASAIMUNA C YYETOM CaMOCTOSITEIBHO
BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejLbcKue 1eCTBUA:

e HCIOJB30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUNA HMHCTPYMEHT IO3HAHUS;
(GopMyaMpoBaTh  BOMPOCHL,  (PUKCUPYIOIIME  MPOTHBOPEUYHE, MpoOIieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (POPMHPOBATH THMIIOTE3Y, apryMEHTHPOBATh
CBOIO ITO3ULIAI0, MHECHHE;

e IPOBOJUTH CAMOCTOSITEIBHO CIUIAHMPOBAHHBIN DKCIIEPUMEHT, MCCIEAOBAHMUE II0
YCTAaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro OOBEeKTa, SBJIEHHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMU, SIBICHUSMU, IPOLECCAMU;

e CaMOCTOSITEIBHO (QOopMyIUpPOBaTH OOOOIIEHUS U BBIBOABI MO pe3yjbTaTaMm
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEIOBAHUSA, OLEHUBAaTh JOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

e TMPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BBIJIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

e BBIABIATH JeUUUTHl MH(POpPMAIUMM, IJaHHBIX, HEOOXOAUMBIX [UIsI OTBETa Ha
BOIIPOC U ISl pELICHUS 33/1a4H;

e BbIOMpaTh MHGOOPMAIMIO M3 HCTOYHUKOB pA3JIMYHBIX THUIIOB, AHAIU3UPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh MHMOPMALMIO PA3IUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

e CTPYKTypUpOBaThb HWH(POpPMAIMIO, MPEACTaBIATh €€ B pa3jIUYHbIX QopMmax,
WJLTIOCTPUPOBATH TpadUuecKH;

e OLEHUBATHh HAAEKHOCTh MH(OPMAIMU MO CAMOCTOSTENbHO CPOPMYIHPOBAHHBIM

KPUTCPHUSIM.

2) Yuusepcanvhuie KOMMYHUKAMUGHbLE Oeticmaus, obecneuusaiom
CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCSL.

O0menue:

e BOCIOPHMHUMATbL H (bOpMYJ'II/IpOBaTB CYyXKACHUA B COOTBCTCTBUU C YCIOBHAMU U
OeIsIMu O6IH€HI/I}I; SACHO, TOYHO, TI'paMOTHO BbIpAXaTb CBOIO TOYKY 3PCHHA B
YCTHBIX W IIHCBMCHHBIX TCKCTaX, AaBaThb IMOACHCHUSA IO XOAY PCHICHHA 3a1a4i,
KOMMCHTHUPOBATDH HOHy‘{eHHBIﬁ pE3yJIbTaT;



B Xo0Je OOCYXJEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOMl TeMBbl,
npoOyieMbl, pelaeMoil 3ajaud, BBICKA3bIBaTh HJIEW, HAlleJIEHHbIE HA IOMCK
pElIeHUs; COMOCTABIATh CBOU CYXJACHUS C CYXICHUAMH JPYTUX YYACTHHKOB
nuainora, oOHapy»XUBaTh pa3iiMyve U CXOJICTBO MO3UIMN; B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YJNbTAThl PELIEHUS 3a7auyd, HKCIIEPUMEHTA, HCCIEHOBaHUS,
IPOEKTa; CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBICTYIUICHHMSI C Y4€TOM 3aaauy
MPE3EHTAllUU U OCOOEHHOCTEHN ayIUTOPHUH.

CoTpyaHu4ecTBoO:

NOHMMATh W HCIIOJIb30BATh IPEUMYIIECTBA KOMAaHJHOW W WHIUBUAYAIbHON
paboThl TpU pElIeHHMH Y4YeOHBIX 3aJa4y; NPUHUMATh LEIb COBMECTHOMN
NEeSATEIbHOCTH, MJIAHUPOBATh OPraHU3AlMI0 COBMECTHOM padOThI, pacnpeneisiTh
BUJbl pabOT, OOroBapuBaThcs, OOCYXIaTh NPOLECC M pe3ysbTaT paldOThI;
000011aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYyHNOBBIX (Gopmax padoTel (0OCykAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H HHBIC), BBIIOJHATH CBOIO 4YacTh pabOTBl W
KOOPAMHHUPOBATh CBOMU JCHCTBHUS C JPYTUMH YJCHAMH KOMAaH[BI, OICHUBAThH
KayecTBO CBOETO BKJaJa B OOMIMKA NPOAYKT MO KPUTEPUSIM, CHOPMYITMPOBAHHBIM
y4aCTHUKaMU B3aUMOJECHCTBHUSL.

3) Vuueepcanvuvie pezynsamuenwvle Oeticmsus, odOecneuusarom @Hopmuposarue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCHIU.
Camoopranusamnus:

COCTAaBJISITH IUIaH, AJITOPUTM PEIICHUS 3a]1a4M, BRIOUPATh CIIOCOO peIeHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAIIUH.

CaMOKOHTPOJIb:

BJIaJIeTh HaBBIKAMHU TO3HABATEIBHOM pedIeKCHH KaK OCO3HAHMS COBEPIIACMbBIX
JNEeWCTBUH W MBICIHTEIBHBIX IPOIIECCOB, UX PE3yJIbTaTOB; BIAJETh CIIOCOOAMH
CaMOITPOBEPKH, CaMOKOHTPOJIS nmpouecca W pe3yjbraTta  PEIICHUS
MaTEMaTHYECKOM 3a1auH;

NPEABUAETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPH PEIICHUU 3aJayu,
BHOCHTh KOPPEKTHUBHI B JCATCILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TAHHBIX,
HaWJICHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHME pe3yJibTaTa 1AW U YCJIOBHUSAM, OOBICHSATH MPUUYHUHBI
JIOCTUKEHUS UM HEJOCTUKEHUS PE3YIbTAaTOB JEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC



OnepupoBaTh MOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh akCUOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX TMPU PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHATHAMU: MAPaUIETIBHOCTh U NEPHEHAUKYJISAPHOCTh MPSAMBIX U
IIJIOCKOCTEH.

KnaccupumupoBaTe B3aMMHOE pPACIONOKEHHE MPSAMBIX U IUJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSAMM: JIBYTPAHHBIA yTroJl, TPaHU JBYI'PAHHOIO yrja, pedpo
JIBYIPAHHOTO YIUIa; JIMHEWHBIM yroj JIBYIPaHHOTO YIJa; TpadyCHas Mepa ABYI'PAHHOTO
yria.

OnepupoBaTb  NOHATUSAMU:  MHOTOIPAHHUK,  BBINIYKIBIM M HEBBIIYKJIBII
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh  OCHOBHBIE  BHJBl ~ MHOTOTPAHHUKOB  (MMpaMuaa;  MpU3Ma,
IPSIMOYTOJIBHBIN NapaJlIeNIeuIe]l, KyoO).

KnaccuduumpoBate MHOTOIpaHHHUKH, BBIOMpass OCHOBaHUS i KiacCU(UKAUU
(BBIMTYKJIbIE M HEBBIMYKJIbIE MHOTOTPAaHHHUKH; MPABUJIbHbIE MHOTOIPAHHUKHU; TPSMBIE U
HAKJIOHHBIE IPU3MBI, apaJlIeICTUIE/IbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/ CJIEOB.

CrpouTh cedeHHs MHOTIOTPAHHMKOB METOJIOM CIJIEJIOB, BBINOJHATH (BBIHOCHBIE)
IJIOCKUE YEePTEKHU U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHHU3Y.

Pemarp 3amaun Ha HaXO0XJAEHHE TEOMETPUYECKMX BEJIMYMH IO oOpasuaM WIu
IrOpUTMAaM, MMPUMEHSSI U3BECTHBIE aHATUTUYECKHE METOJbI MPU PEIICHUH CTaHJapPTHBIX
MaTEMaTUYECKHX 3a/1a4 Ha BBIYMCICHUE PACCTOSHHUIN MEXAY JBYMS TOYKAMH, OT TOUKH JO
IPSIMOi, OT TOYKH JI0 INIOCKOCTH, MEXY CKPELIUBAIOIINUMHUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaXOXJAEHHE TEOMETPUYECKMX BEJIMYMH IO oOpasuaM WIu
IrOpUTMAaM, MMPUMEHSSI U3BECTHBIE aHATUTUYECKHE METOJIbI NMPU PEIICHUH CTaHJAPTHBIX
MaTEMaTUYECKUX 3aJad Ha BBIYUCIEHHE YIJIOB MEXAY CKPEUIMBAIOMIMMUCS MNPSIMBIMH,
MEXIY MPSAMOM U MIIOCKOCTBIO, MEKY MIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M IUIOUIAJM TOBEPXHOCTEM MHOTOTPAHHUKOB (MpHU3Ma,
NUpaMuja) ¢ MPUMEHEHHEM (QOpPMYJ; BBIUKCIATH COOTHOIICHHMSI MEXIY IUIOLIAJsIMU
MOBEPXHOCTEH, 00BEMaMU MOO0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATUSAMHU: CUMMETPHUSI B MPOCTPAHCTBE; LEHTP, OCb U IJIOCKOCTb
CUMMETPUH; UEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb,  mpeoOpa3oBbIBaTH M HMHTEPOPETUPOBATH  MH(OOPMALKIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypaX, NpPEJICTaBICHHYIO Ha dYepTexax U
pPUCYHKaX.



[IpumensTy reomerpuueckue (akTbl IS PELICHHs CTEPEOMETPHUUECKHUX 3ajad,
MPEINOoJIaraloliuX HECKOJbKO IIaroB PEHICHHs, €CIM YCJIOBUSA MPUMEHEHHS 3a/aHbl B
SBHOU (hopMme.

[lpumensTr  mpocTeiilive  OpOTpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIIOHHBIE CUCTEMBI TIPU PEIICHUU CTEPEOMETPUIECKUX 3a/1a.

[TpuBoaUTH MpUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOAE U >KU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IprMeHsTH MONy4YeHHbIE 3HAHUS Ha MPAaKTHKE: aHAIN3UPOBATH pealibHbIe CUTYaINU
U TPUMEHSTh H3y4YCHHbIE TIOHATHS B MpoIlecce IOHMCKAa peIHICHUs MaTeMaTH4eCKU
cOpMYIHPOBAHHOM TPOOJIEMBI, MOJEIUPOBATh peajbHble CUTyallud Ha  SA3BIKE
Te€OMETPUH, HCCIIEJ0BAaTh IOCTPOCHHBIE MOJIENNM C MCIIOJB30BAaHUEM TI'€OMETPHYECKUX
MOHATUN W TEOpeM, ammapaTta anreOphl; pemiaTh MPAKTUYECKUE 3aJaud, CBA3aHHBIE C
HaX0XJIEHUEM T€OMETPUUYECKUX BETUUHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 [lepneHUKYISIPHOCTD MIPSMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHMUSI, pACCTOSHUS U YIJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4vecTBo 4acoB JJIeKTPOHHBbIE

Ne Hara undgpoBbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypenI

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n3o0paxxeHuss HaA PUCYHKAX: 1
n300pakeHusl II0CKOCTEH, apajuleIbHbIX

IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1mI0CKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

Ilonstus: MepeCCKaromuecs 1I0CKOCTH,
MNepeCeKaromuecsd 1nmpamMad U IJI10CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaX

HavanbHble cBeieHus 0 Kyoe U mupamu/ie,
ux pa3BépTku U mozenu. CedeHus 1
MHOTOTPaHHUKOB

HauanbHble cBeieHus 0 Ky0e u nupamue,
uXx pa3BeépTKu U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

[TousiTue 00 aKCHOMATHYECKOM

MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI 1
CTCPCOMCTPHU U CIICACTBUSA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U CIECTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsTHE 00 aKCHOMATHYECKOM

10 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumMHoe pacrionoxeHue npsiMbIX B

1 IPOCTPAHCTBE: IIepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

12 IPOCTPaHCTBE: MapajljiesbHbIe NPsMbIE B
IPOCTPAHCTBE; MApaJIEIbHOCT TPEX
HPSMBIX
[TapamienbHOCTb MPSAMBIX U IIJIOCKOCTEN B

13 npoctpascTse: [lapamiensHOCTh IpsMON 1
IJIOCKOCTH

14 VYruisl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTB MIIOCKOCTEM:
napasuieJIbHbIe MIIOCKOCTH

18 CBolicTBa napajuieIbHbIX INIOCKOCTEN

19 [Ipocreiimume npocTpaHCTBEHHbIE (PUTYPHI

Ha TJIOCKOCTH: TETpa’ap, Kyo,




napaJuieIIeHIIe/]

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "IIpsimbie

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPAMBIX U IIIOCKOCTEN"
[leprieHAMKYIASIPHOCTH NPAMOUN 1

23 IUIOCKOCTH: IEPIEHANKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasenbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Tpu3Hak neprneHuKyJIIpHOCTU IPSIMON U
IJIOCKOCTH

97 [Tpu3Hak neprneHuKyJIIpHOCTU IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM EPIIEHANKYIISIPHON
IJIOCKOCTH

29 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIAPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIAPHOU
IJIOCKOCTH
[lepnenukynsip ¥ HaKJIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TIJIOCKOCTH

39 [lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IJIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YIOI MEKAY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37 JIByrpaHHbI{ yroii, TMHEHHBIN yroi
JBYTPaHHOIO yrjia
[IepnieHAMKYIAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTEHN
[IeprieHAMKyYIAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIEHANKYISIPHOCTH JBYX
IJIOCKOCTEN
[IepnieHAMKyYISAPHOCTD INIOCKOCTEN:

40 MPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTEN

41 TeopeMa 0 TpEX nepHeHANKYIApax

42 Teopema o Tpéx nepneHANKyIIpax

43 TeopeMa 0 TpEX nmepneHAUKYIApax
KonTponbhas paboTa no remam

44 "TlepnieHIUKYJISPHOCTD MPSIMBIX U

Al

riockocTeil" 1 "YTibl MeXAy NPSIMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: nN-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAaKJIOHHAS
MPU3MBbI; OOKOBAsI U MOJIHASI TOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienue]1 U ero CBolcTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yce4y€HHas MUpaMuaa

49

[IpaBusbHBIE MHOTOIPAHHUKHU: ITOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
IpaBUJIbHAS TPEYrobHas MUpaMua u
NpPaBUJIBHBIN TETpa’ip; Kyo

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1
MUKOCa3Ip.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, MPSAMOH, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B TUpamMuax,
napajuiejenunenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brlunciaenue 31eMeHTOB MHOTI'OT'PaHHUKOB:

52 pEOpa, TuaroHaiu, yribl 1
[Tnomaae GOKOBOI MOBEPXHOCTH U IMOJTHON
53 MOBEPXHOCTH MPSMON PU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABIIILHOW MUPaAMUJIBI, 1
TEopeMa O TUIOIAI OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no teme 1
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1
S7 O0bEM upamMuIbl 1
58 O0BEM TUpaMu bl 1
59 O0BEM upamMu b1 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 O0BEM TTPU3MBI 1
64 Konrtponbnas pabora no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, 06o0IIEHHE CUCTEMaTH3aIUs
65 3HaHui. [TocTpoenne ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHWH. Berancienne paccTosTHAN: MEXITY 1

ABYMSA TOYKaMH, OT TOYKHU JO HpﬂMOfI, oT




TOYKH OO0 IMIIOCKOCTH, MCIKIY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Wrorosas KoHTpoJbHAS paboTa

[ToBTOpEHME, 0000IICHNE CUCTEMATU3AIIHS
3HaHUW. BeIuncClieHUE yIII0B: MEXIY

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEXKTY
MPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXKIY TIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




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

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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