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[osicHuTeIbHAS 3anIMCKA

[Iporpamma paszpaboTaHa B COOTBETCTBHM ¢ TpeOoBaHusiMu DenepasbHOro0 rocynapCTBEHHOIO 00pa30BaTEIbHOrO CTaHIApTa HayalbHOIO OOIIETO
06pa303aHH51 (CTaHIIapTBI BTOpPOIo HOKOJICHI/ISI), npeaHadHaucHa Jis1 OpraHu3alniun BHGypO'—IHOfI ACATCIIbHOCTH MJIAAIINX IIKOJBbHUKOB M HallpaBJICHAa Ha
(dbopMHpOBaHHE TOTOBHOCTH M CHOCOOHOCTH OOYyYaroUIMXCS K CaMOpPAa3BUTHIO, MOBBIIICHHIO YPOBHS MOTHUBAlMM K OOYYEHHIO M TMO3HAHMIO, IIEHHOCTHOTO
OTHOLICHHUS K 3HAHUAM.

CrepxHeM J000T0 HAYallbHOTO Kypca MaTeMaTUKH SIBISETCS apu(METHKa HaTypalbHBIX 4YHMCEI W OCHOBHBIX BelIMYMH. B TecHoil cBs3u C
apu(PMETUYECKUM MaTePUATIOM PAaCCMATPUBAIOTCS BOIPOCHI aNreOpandecKoro M reOMETPHUYECKOTO COJCpKaHUs. 3aaada TeOMETPUYCCKOM MPOIEACBTUKH —
pa3BUTHE Y MIIAJIINX IIKOJIBHUKOB MPOCTPAHCTBEHHBIX MPECTABICHUHN, 03HAKOMIIEHHE C HEKOTOPBIMU CBOMCTBAMU Te€OMETpUYecKuX Guryp, GopMupoBaHue
MIPaKTUYECKUX YMEHUH, CBA3aHHBIX C IOCTPOEHUEM (PUTYp U U3MEPEHUEM I€OMETPUUECKUX BEIMUMH. BaxkHOM 3aauell n3y4eHHs FreOMEeTpUUECKOro Marepuaa
SBIICTCS PA3BUTUE y MJIQALIMX IIKOJBHUKOB Pa3jiMYHBbIX (DOPM MaTeMaTH4YEeCKOrOo MBIIIICHUs, (OpMHUpOBaHUE MPHEMOB YMCTBEHHBIX JIEHCTBUU dYepes
OopraHm3anuro MBICJIMTEIbHON ACATCIIBHOCTH YUalluXCs.

Kypc maTemarnueckoro KOHCTPYWPOBAHMS BKIIIOUAET 3HAKOMCTBO C OCHOBHBIMHU JIMHEHHBIMU M IJIOCKOCTHBIMH T'€OMETPUYECKUMHU (PUTYpaMU U UX
CBOfICTBaMH, a TaKXKC C HCKOTOPbIMHU MHOI'OIrpaHHUKaMH U TCJIaMU BpalliCHUS. PacmnpeHHe TrCOMCTPHUICCKUX HpeIICTaBJICHI/Iﬁ ¥ 3HAHUH HCIIOJIB3YCTCA B KYpCE
1 GOPMHUPOBAHUS MBICTUTEIBHON JESTEIbHOCTH YUAIIHXCA.

W3noxenne reOMCTPHUYCCKOIo MaT€purajia B KypCc IpoOBOAUTCA B HAIIAJHO-IIPAKTHYCCKOM IIJIAHE, KaK 6I)I CJICAYyd UCTOPHUYCCKOMY IIPOUCCCY PA3BUTHA
reoMeTpUYECKUX MOHATUN. PaboTas ¢ reoMeTpuueckuM MaTepHaioM, JI€TH 3HAKOMATCS U HCIHOJB3YIOT OCHOBHBIE CBOMCTBA M3y4aeMbIX T€OMETPHYECKHX
¢uryp. C 1enpi0 OCBOEHUS 3TUX T'€OMETPUUYECKUX (UTYp BBICTPAUBAETCS CHCTEMa CIEHUANbHBIX MPAKTHUUECKUX 3a/laHuM, Mpeirosarawoias U3roToBJIeHUE
MojieTiel U3y4aeMbIX TeOMEeTpHUUecKUX (UTYp Ha MpeaMeTax U 00beKTax, OKPYKAIOUIUX JEeTeH, a TakKe UX MCIOJb30BaHUE TSl BHIIOJHEHUS MOCIETYOIIHNX
KOHCTPYKTOPCKO-TIPAKTHICCKHUX SaﬂaHHﬁ, CTCIICHb CJIOXXHOCTU KOTOPBIX paCTCT IO MEPC MPOXOKACHUA U3YyUIa€MOT'0 Kypca. I[J'ISI BBITIOJTHECHUA SaI[aHHfI TaKoOIo
polla MCTIONB3YIOTCA TaKWe BHUABI JEATENILHOCTH, KaK HaOIOJeHHe, M3TOTOBIIEHHE (PHCOBAaHHE) NBYXMEPHBIX U TPEXMEPHBIX T€OMETPHUECKUX (Guryp us
6YMaFI/I, KapTOHA, CYCTHBIX MaJIOYCK, IJIaCTHUJIMHA, MATKOM IMPOBOJIOKH U ApP., HCCIOXKHBIC T'COMCTPHUICCKUC SKCIICPUMCHTBI AJId YCTAHOBJICHHA HpOCTGﬁHIHX
CBOMCTB (puryp (Hampumep, paBeHCTBA, PABHOCOCTABICHHOCTH, PABHOBEITUKOCTH, CHMMETPUYHOCTH ); H3MEPEHHE, MOJISTTUPOBAHHE.

Hcnons3oBanre MoOAENIUpOBaHUS B TIpoliecce OOYYEeHHsS CO3/aeT OJIarompusiTHbIE YCIOBUS IS (POPMUPOBAHUSA TaKUX MPUEMOB YMCTBEHHOMU
JesTeNbHOCTH Kak abcTparupoBaHue, KiaccU(UKAlMs, aHallu3, CUHTE3, 000O0IIeHHe, YTO, B CBOIO OYepe/b, CIOCOOCTBYET MOBBIIICHUIO YPOBHS 3HAHUU,
YMCHHﬁ 1 HABBIKOB MJIaIINX IIIKOJIBbHHUKOB.

OcHoBHasi neab kypca «MareMaTuueckoe KOHCTPYHPOBAHHUE» COCTOUT B TOM, YTOOBI 3aJIOKUTh HAYalbHBIE T€OMETPUUYECKHE TMPEACTaBICHUS,
pa3BHUBATh JOTMYECKOE MBIIICHUE W MPOCTPAHCTBEHHBIC MPECTABICHUS NeTel, chopMHUpOBaTh HAYATBHBIE AJIEMEHTHI KOHCTPYKTOPCKOTO MBIIUICHHUS, T.C.
HAay4YIUThb )IeTeﬁ AHAJIN3UPOBATH HpeHCTaBHeHHBIﬁ 00BEKT HEBBLICOKOHM CTEIEHU CJIOKHOCTHU, MBICIICHHO PACUJICHAA €ro Ha OCHOBHBIC COCTAaBHBIC YaCTH JIA
JETaLHOTO MCCIEA0BaHUs, COOpATh MPEIOKEHHBIH 00BEKT U3 YaCTel, BHIOpaB MX M3 OOIIETo YUCIIa MpeaaraeMbIX JIeTalel, yCOBEpIIEHCTBOBATh OOBEKT 10
3aIaHHBIM YCJIOBUAM, 11O OIMMCAHUIO €T'0 q)YHKHI/IOHaJ'IBHI)IX CBOI\/’ICTB, HAay4YUThb neTeﬁ OMPEACIIATh MOCICA0BATCIBHOCTE OIICpallvi IIPHU U3TOTOBJICHHUH TOTI'O UJIN
WHOTO W31,

OCHOBHBIMH 32Ja4aMU Kypca sIBJISIOTCH:

1. [IpuBneyenune nHTEpECa K U3YUEHUIO TEOMETPHUU.



2. W3yuenne OCHOBHBIX MOHATUH, (popMupyromux 0a3zy 3HaHUH TE€OMETPUUYECKOT0 MaTepHaa ¢ IeJblo 0000IINTh U CUCTEMAaTH3UPOBATh PaHee
[IOJIyYEHHbIE HAaBBIKU U O0JIErYUTh U3Y4YE€HHUE Kypca T€OMETPUHU B JaJbHEHUIIEM.

3. IIpu Benyiel u HaNPaBISAIOUIEH POJIM YUUTENSIM OpPraHU30BaTh CAMOCTOSATENbHYIO pabOTy yu-csl IO U3YyUEHHUIO MaTepuaa, pa3BuBas
TBOpPYECKHE CIIOCOOHOCTH U MOBBIIIAs TI03HABATENIbHBIA YPOBEHb YUALUXCS.

[IporpamMma mO3BOJIIET peaU30BaTh AKTyaJbHbIE B HACTOSILEE BPEMsS KOMIIETEHTHOCTHBIH, JIMYHOCTHO OPUEHTUPOBAHHBIM, JEATEIbHOCTHBIN
HOJIXO/IBI.

OCOOCHHOCTBIO JaHHOH TMPOrpaMMBbl SBISIETCS pealu3alus MeJAaroruueckol uaen (HopMUPOBaHHS Yy MIIQALIMX IIKOJIHHUKOB yYMEHUS YYUTHCA —
CaMOCTOSITENILHO J100bIBaTh M CUCTEMATU3MPOBATh HOBbIE 3HAHUS — Yepe3 BKIIIOUCHUE HPOEKMHOU 0esAmeabHOCHmU. AKTYaIbHOCTh IPOSKTHON NeSATEIbHOCTH
cerogHsi oco3naercs BceMu. @I'OC HOBOro MokosieHHUsI TpeOyeT MCIOIBb30BaHUs B 00pa30BaTEIBHOM MPOIECCEe TEXHOJIOTHN JEATEIbHOCTHOTO THIIA, METOJIBI
IIPOEKTHO-UCCIIEI0BATENbCKON AEATEIbHOCTU OINpEesIeHbl KaK OJHO M3 YCJIOBHUIl peain3alliid OCHOBHOM 00pa30BaTeNbHOM MporpaMMbl HAUYaJIbHOTO OOLIEro
obpasoBanusi. COBpeMEHHBIEC Pa3BUBAIOIINE IPOTPAMMbl HAYAJILHOTO 00pa30BaHUS BKIIIOYAIOT MPOCKTHYIO JIEATEIFHOCT B COJIEPKAHNUE PA3IIMYHBIX KYPCOB H
BHEYPOYHOH /1€ TeIbHOCTH.

AKTyambHOCTBh IIPOTPAMMBI TaK)Ke 0OYCIIOBIIEHA €€ METOAOIOTMYECKON 3HAYMMOCTBIO. 3HAHH M yMEHUS, HEOOXOIUMBIE I OpTraHU3aIMy MPOESKTHON
U UCCIIEeI0BATEIbCKONW JEeATeNbHOCTH, B OYyAyIIEM CTaHYT OCHOBOM JUIsl OpraHu3allid Hay4YHO-HCCIIEI0BATENbCKOM AESTENbHOCTH B BY3aX, KOJIEIXax,
TEXHUKyMax | T.J1. B 3TOM KauecTBe mporpaMma 00eCcIieYMBaeT PEATH3AHIO CICAYIOUINX NPUHIMIOB!

. HenpepbsIBHOCT AOMOIHUTENBHOTO 00pa30BaHMs KaK MEXaHU3Ma MOJTHOTHI U IIEJIOCTHOCTH 00pa30BaHUS B LIETIOM;

. PazButHs MHIUBUAYATFHOCTH KaXI0T0 peOCHKA B MPOIECCE COMATBHOTO CAMOOTIPE/ICIICHUSI B CHCTEME BHEYPOUHOU JESITEIHHOCTH;
. CucTreMHOCTh OpraHU3aui Y4eOHO-BOCIIUTATENBHOTO IPOIIECCa;

. PackpsiTre criocoOHOCTEH U TOAIeP)KKA OTAPEHHOCTH JIETEH.

OcHoBHBIE cOaep/KaTeJIbHbIC JIMHUU:

Dopmuposanue 2eomempuyeckux npeocmagnenuii. CpoiicTBa (Uryp BBISCHSAIOTCS TONBKO KCIEPUMEHTAIBHBIM ITyTeM. DUTyphbl - HOCUTENIN CBOUX
CBOMCTB M pAaCMO3HAIOTCS MO 3TUM cBoicTBaM. PaccmarpuBas pa3HOOOpa3Hble MaTepHallbHbIE MOJEIU T€OMETPUUYECKUX (UTYp, BBINOJHAS C HUMU
pa3HoOOpa3HbIE OMBITHI, YUEHUKH BBISBISIOT HanOosiee oOlIMe MPU3HAKU, HE 3aBUCSIINE OT MaTepuala, I[BeTa, [MOJIOXKEHHUs, Beca U T.N. YacTo ucnonab3yercs
IIPUEM COIOCTAaBJIEHUS U IPOTUBOIOCTABIEHUS TEOMETPUIECKUX (PUTYD.

Pazeumue mviunenusa. B mpouecce M3ydyeHUs Marepualia y IIKOJbHUKOB (OPMUPYIOTCS HABBIKM HHAYKTHBHOI'O MBIIUICHUS, YMEHUE JeaTh
MpocTeIINe HHAYKTUBHbIE YMO3akitoueHusl. OTHOBPEMEHHO Pa3BUBAIOTCS HABBIKU JIETYKTUBHOTO MbIIIeHUS. eT dopMupoBanrne NpueMOB YMCTBEHHBIX
JeWCTBUH, TaKuX, KaK aHalIM3 U CHUHTE3, CpaBHEHHUE, aOcTparupoBaHue, oOoOmeHnue. OqHa U3 3aa4 METOJUKH M3Yy4eHHUs T€OMETPUYECKOro Mmarepuana -
[IEpPBOHAYAIBHOE O3HAKOMJIEHHE YYEHHMKOB C Kilaccupukanuei Guryp, co CTpyKTypoil jorudeckoro cienoanud. (Hampumep, nporpamma npeaycmarpuBaer
u3yueHue Kiaccu(uKaluu TpeyrolbHUKOB B TeMe «Bubl TpeyroabHUKOBY. )

Dopmuposanue npocmpancmeeHHbIX NPeocmasienuil u 60oopaxcenusn. [IpocTpaHCTBEHHBIE NPECTaBIeHUs (00pa3bl) OTPakatOT COOTHOLIEHUS U
CBOWCTBa peasibHBIX MpeaMeToB. IIpocTpaHcTBEHHBIE NPEACTABICHUS MaMITH OTPAKAIOT MpPEAMET MOYTH B TOM BHUJE, KaK OH OBUI JaH A BOCHPHSTHSL
[IpencraBienus namMsTH B Ha4aIbHOM KypCce MaTeMaTUKH MOXHO paclpeeNuTh Ha TPYIIIbl B 3aBUCHMOCTH OT UX COAEp Xk aHUs: 00pa3bl peasbHbIX MPEIMETOB,
00pa3bl reOMETPUYECKUX Tell (MaTepHalbHBIX Mojenel) U (uryp, oOpasbl yepTexell U PUCYHKOB TeoMeTpHuecKuX ¢Guryp u T.1. JleTh BOCHPOM3BOAAT I10
naMsiTd BHJIEHHblE UMH paHee oOpasbl. IlpencraBiieHuss BoOOpa)k€HHsI OTJIMYAIOTCS OT MpeJAcTaBieHHH (00pa3oB) MaMsiTU TeM, YTO 3TO HOBbIE 00pa3bl,



BO3HUKAIOIINE TOCIIE MBICJICHHOH nepepaboTku (Bocco3aroliee BOOOpakeHne) 3aanHoro marepuaina. O0passl BOOOpaXKEHHs CO3/Ial0TCSl HA OCHOBE 00pazoB
namsaTy. [Ipu 3ToM yuyeHHKH ONMparoTCsl Ha YCBOCHHBIE 3HAHMsI, HA CBOI Mpouuiblid onbIT. OHAKO HE Bceraa o0pa3 BOOOpakeHuss 3To  o0pa3  IpeaMmera,
KOTOpPBI peOCHOK BeTpedan B ku3HU. OOpa3 BOOOpaKEHUS - 3TO YaCTO HOBBIM 00pa3 Ha OCHOBE MMEIOIIUXCSI MPEACTaBIeHUI. BaxkHBIN METOIUYECKUI TIpUEM,
o0ecreynBaroUil MPOYHbIE TEOMETPUYECKHE 3HaHUS -  (POpMUPOBaHME NMPOCTPAHCTBEHHBIX IPEACTABICHUN Yepe3 HENOCPEICTBEHHOE BOCHPUATHE E€ThbMU
KOHKPETHBIX BEIEeH, MaTepHaIbHBIX MOJIEJIeH TeOMETPUIECKIX 00pa3oB.

B 1-m kyacce mpoCTpaHCTBEHHBIE IPEACTABICHUs BbIpabaThIBAIOTCS B MPOLIECCE MPUOOPETEHUs E€TbMM IMPAKTUYECKOI'O OIbITA MPOCTPAHCTBEHHOM
OPHEHTUPOBKHU PEATbHBIX PEJAMETOB, MAaTEPHAIBHBIX MOJIEIEH T€OMETPUUYECKUX (PUTYP.

Bo 2-4-m kiaccax pabota 1no (popMHpOBaHUIO MPOCTPAHCTBEHHBIX NpPEACTaBICHUHN ycioxHsaeTcs. Cinenyer, Hanpumep, popMHUpPOBaTh MpeACTaBIECHUS
00 omHOW Qurype c Omopod Ha HEMOCPEICTBEHHOE BOCIpHUSATHE Apyrod ¢urypel. Hampumep, mpencraBieHus o KyOe ONMUpaeTcss Ha HEMOCPEICTBEHHOE
BOCIIPUATHE MOJIEIH KBaJpaTa, U3TOTOBJIEHHOIO U3 NaJO4YEeK U IUIACTWIIMHA. J[eTH M3roTOBWIM TaKyro Mojaenb. Ha HekoTopoe Bpemsi yueHHMKaM IOKa3bIBalOT
Mojieb Ky0a, U IIocjIe TOro Kak oHa yOpaHa, CTaBAT BOIIPOCHL: "MOKHO JIu U3 Majgo4YeK U KyCOYKOB IUIACTUIIMHA U3TOTOBUTH MO/ENb Ky0a? CKOJIBKO AJIsl ATOrO
HYKHO B34Th IAJIOUEK, CKOJIBKO KYCOUKOB IUTacTHIIMHA?». PebsTa pelmaroT 3Ty 3aa4y MbICICHHO, B BOOOPaXEHUU.

Dopmuposanue HagplKog. BaxxHoe METOINYECKOE YCIOBUE PEAIM3ALIUN ITOW CUCTEMBI: YUEHUK JIOJKEH HAYUUThCSI OCO3HAHHO BBIIIOJHATh AEUCTBUS U
JMIIB 3aTeM HUIM(OBaTh HaBBIKM, JTOBOJS UX 10 aBTOMaTu3Ma. Pe3ynbraT oOyueHHs] F€OMETPUH - HE TOJIBKO CO3[JaHME MPOYHBIX MPAKTUYECKUX HABBIKOB
M3MEPEHUH 1 MocTpoeHu GUryp, HO 1 HOpPMUPOBAHHE MTPEICTABICHUNA O TOYHOCTH.

CBs3b H3y4eHHUs] TeOMETPHYECKOr0 MaTepHuaJia ¢ IPYriM MAaTepHaJIoM HAa4aJIbHOI'0 Kypca MaTeMaTHKH.

B ocHoBe 3TOH CBSI3U JIEKUT BO3MOXKHOCTh YCTAaHOBJIEHHS OTHOIIEHHWH MEXIY YHUCIOM U (QUrypoil. DTO MO3BOJISET MCHOJIB30BaTh (UIYpHI MPHU
(GbopMHpPOBaHUN TMOHSATHS YMCIA, CBOWCTB YHCEN, ONepalMid HaJl HUMU M, HA000pOT, 4yMcia I M3Yy4YeHUs CBOMCTB I€OMETpUYECKHX 00pa3oB. Baknas
METOJIMYecKasi JTMHUS 3TOW CBSA3M - OMOpa Ha TEOPETUKO-MHOXKECTBEHHBIE M MPOCTEHININE JIOTHKO-MaTeMaTUYeCKue MPEACTaBIEHUS € U3yueHuu puryp, ux
OTHOILICHUH, CBOMCTB. YTpaKHEHHsI, B KOTOPBIX JI€TH OTMEUAIOT (BBIIENAIOT) TOYKM, NMPUHAUIEKAIINE WIM HE MPUHAANSKAIINE QUrype WIM HECKOJBKUM
¢urypam, 1ar0T BO3MOXXHOCTh B JAJIbHEWIIIEM TPAaKTOBaTh F€OMETPUUECKYIO0 (PUTYpY KaK MHOXECTBO TOYEK. A 3TO, B CBOIO OYEpPE/b, TO3BOJISIET ACTAM OoJee
OCO3HAHHO BBINOJHATh ONEpalMy JeleHuss GUrypsl Ha YacTU WM MOJIY4YeHUs: UTYpBl U3 APYrHX (CKJIaIbIBaHUE), T.€. IO CYIIECTBY ONEpalul 00beIUHEHNS,
nepeceyeHusi, TOMOIHEHHs HaJl TOUHBIMU MHOKECTBaMH.

Hcnonb3oBanue HATJISIAHOCTH.

Ponb 1 MecTo cpelcTB HArjsJHOCTH B M3yYEHUH T'€OMETPUUYECKOr0 MaTepuala Ha KakJoM 3Tare oOydeHus paznuuHbl. Ecau B camom Hauane 1 -ro
KJlacca OCHOBHOE€ CpPEJICTBO HAIJISIAHOCTH - KOHKpETHasl Belllb, TO YK€ B KOHIE 1-ro kjiacca M BO 2-M BaXXHBIM CpEACTBOM HArJsJHOCTH CTAaHOBUTCS
reoMeTpruecKasl MaTepuaibHas Mojedb (B TOM 4Huclie depTex). B 3-M kiacce 3aMeTHO MOBBIIIAETCS POJIb TEOMETPUUECKOro ueprexa. ['eomerpuueckuit
YepTeK MOCTENIEHHO CTAHOBUTCSI OCHOBHBIM CPEJICTBOM HATJISITHOCTH.

MecTo B y4eOHOM ILJ1aHe

Cpoxu peanuzanuu nporpammsl: 4 roga (1-4 kmacc).

Kypc paccuuran Ha 1 yac B Henento: mo 32 u B 1-2 knaccax, no 34 4 B 3-4 xnaccax. Beero 132 gaca. OTHOCHUTCS K BHEYPOUHOH JEATENBHOCTH 1O
Hay4YHO-TI03HABATEIbHOMY HAIIPABJICHUIO C BKJIIOUEHUEM MPOEKTHOM NeATeNIbHOCTH,  IpelHa3HadeHa Juis paboThl ¢ AeTbMHU 1-4 K1accos.

IIporpamma npexycmMarpuBaeT 10CTHKeHHe 3 yPOBHeil pe3y/ibTaToB:



Ilepeuii yposenv pezynvmamos (1 xnacc) mpeanonaraeT NpuoOpeTeHHe MEPBOKIACCHUKAMHM HOBBIX 3HAHH, OMbBITA PEIICHUS T€OMETPHUYECKUX H
MPOEKTHBIX 3a/a4. Pe3ynbTar BbIpakaeTcsl B IOHMMAHUU JICThbMH OCHOBHBIX T€OMETPUYECKHX TOHSATHH, CyTH MPOCKTHOH NEATEILHOCTH, YMEHUH ITO3TAITHO
pemaTth MOCTaBJIEHHBIE 3afaud. ['eomerpuyeckue (UTypbl BOCIIPHHUMAIOTCS KaK I€JIoe, YYCHUK pacno3HaeT ¢urypsl mo ux ¢opme. CpoiictBa ¢uryp
YCTaHABJIMBAKOTCS SKCIIEPUMEHTAIILHO, OHH TOJBKO OMUCHIBAIOTCS, HO HE ONPEICISIOTCS. YUalluecss HAYMHAIOT Pa3indarh 3JIEMEHTHl (PUTYp, YCTaHABIMBAIOT
OTHOIICHHS MEX]y TUMHU dJIEMEHTaMH. DTO MMPOUCXOIUT B Mpoliecce HaOII0ACHNH, N3MEPEHNUsI, BBIYEPUNBAHUS, MOACTUPOBAHHUS.

Bmopoii yposensv pezynemamos (2-3 kiacc) mpeanojaraeT MO3UTHBHOE OTHOIICHHWE AETe K 0a30BBIM I[IEHHOCTSM OOINECTBA, B YACTHOCTH K
o0pa3oBaHMIO U caM000pa3oBaHuI0. Pe3ynbTar mposBILeTCS B aKTHBHOM HCIIOJIB30BAaHUU MIKOJBHUKAMU METO/a MPOEKTOB, CAMOCTOSITEIBHOM BBIOOpE TEM
(moaTem) mpoeKTa, MPUOOPETEHHH OIbITa CAaMOCTOSTENLHOTO IOWCKA, CHCTeMaTu3aluu U O(QOpMIIGHMH UHTepecywoolned uHbopManuu.  Yyamuecs
YCTaHABJIMBAIOT CBSI3U MEXIy CBOWCTBAMH (UTYpHl U caMuMH (urypamu. Ha 3TOM ypoBHE MPOMCXOAUT JIOTHUECKOE YHOPSAOYMBAHUE CBOWCTB QHUTYp U
camux (Guryp. BbIsicHSETCS BO3MOXXHOCTH CJICIOBaHHS OJHOTO CBOKMCTBAa M3 JAPYroro, YSICHSETCS pojb ompeneineHus. Ha 3TOM ypoBHE COBMECTHO C
HKCHEPUMEHTOM BBICTYNAIOT M JCTyKTUBHBIE METOMBI, YTO IMO3BOJISIET M3 HECKOJBKHX CBOMCTB, HOOBITBIX AKCIEPHUMEHTAIBLHO, MOJYYHTH APYTHE CBOWCTBA
MyTEM PaCcCYKICHHSL.

Tpemuii yposens pezynromamoes (4 xiacc) npearnonaraeT moydeHue MKOIbHUKAMU CaMOCTOATEIBHOTO COLMANBHOTO ombiTa. [IposBisercs B yqactuu
IIKOJIbHUKOB B DPEaM3alliU COIHAIBHBIX IMPOEKTOB IO CaMOCTOSATEIBHO BBHIOPAHHOMY HampaBiieHHI0. Ha 3TOM ypOBHE JIOCTHUTAeTCsi OTBJIICYCHHUE OT
KOHKPETHOW TPUPOJBI 00BEKTa M KOHKPETHOTO CMBICTIA OTHOIICHWH, CBS3BIBAIOIINX 3TH OOBEKTHL. [eomerpus mpuoOperaer oOmmii Xapakrep U 0OoJiee
[IUPOKHE TPUMEHCHHSI.

[IpakTuka peanuzanuu npeasaraeMoro kypca B mnposuneiickom kiacce (2006-2010) moka3biBaeT, YTO yyallMecs HadajdbHBIX KJIACCOB YCHEIIHO
OBJIa/IEBAIOT N'€OMETPUUYECKIM MaTepHalloM JaHHOTO Kypca.

B xome pemeHHs CHCTEMBI T€OMETPUYECKHX, HCCIENOBATEIBCKMX M TPOCKTHBIX 3aJad Yy MIIAJIIMX MIKOJHHUKOB MOTYT OBITH C(POPMHUPOBAHBI
CJIe1yIOLUE CIIOCOOHOCTH:

. PednexcupoBats (BUIAETH MPOOIEMY; aHATU3UPOBATh CAETAHHOE — [I0YEMY MOJIYYHIIOCh, TOYEMY HE MOJYyYHIIOCh, BUAETh TPYAHOCTH, OLIMOKH);
IenenonaraTh (CTaBUTh U YAECP)KUBATH LIEIIH);

[TnanupoBaTh (COCTABIATH IUIAH CBOEH JIEATENTLHOCTH);
MogenupoBaTh (IIpeACTaBIATh CIOCO0 AEUCTBUS B BUJE MOJIEIN-CXEMBI, BBIJIEIISAS BCE CYILIECTBEHHOE U TJIaBHOE);
[TposBNATH MHULIMATUBY IPU TOUCKE CII0c00a (CIOCOO0B) pelIeHus 3a/1a4H;

o Berynath B KOMMYHHKAIMIO (B3aUMOJICHCTBOBATh NpU PEIIEHUH 3aJaud, OTCTauBaTh CBOIO MO3ULMIO, NMPUHUMATh WM apryMEHTHPOBAHO
OTKJIOHATBH TOUKH 3PEHHS JPYTUX).

Bxitouenne B 00pa30BaTeNbHBIA MPOIECC MPOEKTHBIX 3a/a4, ¢ OJHOW CTOPOHBI, CITOCOOCTBYET MOJNYYCHHIO KAaUYEeCTBEHHO HOBBIX PE3YNIbTATOB B
YCBOCHHMHM yYalllUMHCS ~COZEp)KaHUsl HayaJlbHOW IMIKOJIBI M JaeT BO3MOXHOCTH MPOBEACHUS Y(PPEKTUBHOIO MOHUTOPHHTA CTAHOBJICHUS ATUX PE3yJbTaToB, C
JPYroi CTOPOHBI, 3aKJIa(bIBAET OCHOBY JUISI dPPEKTHBHOTO BHEAPEHHS MPOCKTHOM JEATEIEHOCTH KaK BeAylleH (OpMBI TIOCTPOCHHUSI YUIEOHOTO Tpolecca B
MOJIPOCTKOBOM BO3pacTe.

@dopMupoBaHHe YHUBEPCAIbHBIX Y4eOHBIX el cTBHIA
K xonmy 1 kiaacca y yaammxcs OynyT copMmupoBaHnsl cienyrontue Y Y 1



PeryasiTUBHbBIE - yMEHUE OCYLIECTBIATH JSHCTBUE 11O 00pasily U 33JaHHOMY MPAaBHITy; YMEHHUE COXPAHAThH 3aJaHHYIO LEJb,

YMEHHE BUJIETh YKa3aHHYIO OMIMOKY M HCIIPABJIATH €€ M0 YKa3aHUIO B3POCIIOTO.

IMo3HaBaTe/bHbIE - Onepanus KiIacCu(UKAIMK U CEPHALMK Ha KOHKPETHO-YYBCTBEHHOM IPEIMETHOM MaTepuaie; ornepanus yCTaHOBICHUS B3aUMHO-
OJTHO3HAYHOT'O COOTBETCTBHUSI.

KoMMyHUKATHBHBIE - TOTPEOHOCTH peOEHKA B OOIIEHUH CO B3POCIBIMU M CBEPCTHUKAMHU; IPEOO0ICHUE TOCIIOICTBA STOLEHTPHUYECKON MO3HUIINU B
MEXJIMYHOCTHBIX U MPOCTPAHCTBEHHBIX OTHOILLIECHUSIX, OPUEHTAIMS HA MO3UIUIO APYTUX JIIOJeH, OTIIMYHYIO OT COOCTBEHHOM, HA YEM CTPOUTCS BOCIIUTAHUE
YBa)XXEHMsI K MHOM TOYKE 3PEHMS], YMEHHE CTPOUTH IIOHATHBIE JUIsl IAPTHEPA BbICKa3bIBaHUS, YUUTHIBAIOLINE, YTO OH 3HAET U BUIUT, & UTO HET; YMETh 3a/1aBaTh
BOIPOCHI, YTOOBI C UX TOMOIIIBIO MOJYYUTh HEOOXOIUMBIE CBEJICHUS OT MapTHEpPA IO AEITeIbHOCTH.

Yuenux nonyyum 6ozmoorcnocmos 011 ghopmuposanus:

JInyHOCTHBIE - yMEHHE COOTHOCUTH TOCTYIKHU M COOBITHS C MPUHATHIMUA STHUECKUMHU MTPUHIIUIIAMHU.

PeryasiTuBHbIe - yMEHUE KOHTPOJIUPOBATH CBOIO JAESITEIBHOCTD 110 PE3YNbTaTy,

YMEHHE aJIeKBaTHO MMOHUMATh OLEHKY B3POCJIOr0 U CBEPCTHHUKA.

Ilo3HaBaTe/bHbIE - YMEHHUE BBIICTATH MapaMeTpbl 00bEKTa, MOANAOLIUECS MU3MEPEHUI0; YMEHHE BBIACIATh CYIIECTBEHHbIC MPU3HAKU KOHKPETHO-
YyBCTBCHHBIX OOBEKTOB; ICHCTBHE MOJAEIHPOBAHUS — IpeoOpa3oBaHWE OOBEKTa W3 YYBCTBEHHOH (POpPMBI B MOJENb, TJ€ BBIACICHBI CYIIECTBEHHBIC
XapaKTepUCTHKU O0bEKTa, YMEHHE YCTaHABIUBATh aHAJIOTUU Ha MPEAMETHOM MaTepHae.

KoMmmyHukaTuBHBIe - IpremiieMoe (T.€. He HEraTUBHOE, a KeJaTeIbHO SMOIMOHAIIBHO MMO3UTUBHOE) OTHOIIEHHE K IPOLIECCY COTPYIHUYECTBA,

yYMEHUE cIaynaTh co0eceHUKa.

K xoniy 2 kaacca y yugamuxcs OynyT chopMupoBansl cienytonue Y'Y 1:

JIn4yHOCTHBIE - YMEHNE BBIIEIUTh HDABCTBEHHBIN aCIIEKT IIOBEICHUS.

PeryasiTuBHbIe - yMEHUE KOHTPOJIUPOBATH CBOIO ACSITEIBLHOCTD 110 PE3YNbTaTy, YMEHHE aJeKBATHO IOHUMATh OLIEHKY B3pOCIIOTO U CBEPCTHHKA.

IMo3naBaTebHBbIE - cepUalMs — YIOPsIOUeHHE 00BEKTOB MO BIJICJIEHHOMY OCHOBAHMIO; KJIACCH(HKAIIMS - OTHECEHHUE MPEeIMETA K IPYIINe Ha OCHOBE
3aJIaHHOTO MPU3HAKA; MOJIETUPOBAHUE.

KoMMyHuUKaTHBHBIE - yMEHUE CITyLIaTh cOOECeTHUKA.

Yuenuk nonyuum eosmoorcnocmo 015 hopmuposanusi:

JInyHOCTHBIE - YMEHUE COOTHOCUTH MOCTYIKH U COOBITHS C MPUHATHIMH STUYECKUMH MPUHIMIIAMU, YCTAHOBJIEHUE YYAIlUMUCS CBSA3H MEXAY 1IEJIbIO
y4eOHOM NesITeTbHOCTH U €€ MOTUBOM.

PeryasituBHble - 1elicTBUS LieJeNONaralusi, MJIaHUPOBAaHUS, KOHTPOJIS.

Ilo3HaBaTelbHbIe - CpaBHEHHE KOHKPETHO-UYBCTBEHHBIX M HHBIX JAHHBIX (C IENBIO0 BBIIEICHUS TOXKIECTB/pa3iuyMsi, ONpPEIeNeHHUs OOIuX
MIPU3HAKOB M COCTAaBJICHUS KJIAaCCU(PUKALINN);

aHanu3 (BBIAETICHHUE 3JIEMEHTOB U «MHHID» U3 IEJIOT0; pacuIeHEHHE LEJIOT0 Ha YaCTH); CHHTE3 (COCTaBJICHHUE 1IEJIOr0 U3 YacTei);

KOAMpOBaHUE/ 3aMellleHre (MCTI0Ib30BaHNE 3HAKOB U CHMBOJIOB KaK YCJIIOBHBIX 3aMECTUTENEN peabHbIX OOBEKTOB U MIPEIMETOB);

JIeKOIUpOBaHNE/ CUNThIBAaHUE WH(OPMALINH;



YMEHME HCIIOJIb30BaTh HAIISIAHBIE MOJENN (CXEMBbI, YEPTEKH, IUIaHbI), OTPaXKarolle POCTPAHCTBEHHOE PACIIONIOKEHUE MPEAMETOB WM OTHOILIEHUMN
MEXy NpeaMETaMU WU UX YaCTSAMH IS PELIECHUs 3a/1a4.

KoMMyHuKaTHBHBIE - OPUCHTAIUS HA MAPTHEPA 1O OOIICHHIO,

COTJIaCOBaHUE YCUJIHMH 1O JOCTHXKEHUIO 00IeH 11eNTi, OPraHu3alliy U OCYIIECTBICHUIO COBMECTHOM J1eATEIbHOCTH.

K kon1y 3 kiaacca y yqamuxcs Oynyt copmupoBansl cienyrommue Y Y /1:

JInyHOCTHBIE - yMEHHE COOTHOCUTD IOCTYNKHU M COOBITUS C MPUHATHIMUA STHYECKUMHU MTPUHIIUIIAMHU.

PeryasiTuBHbIe — yMEHUE 1€HiCTBOBATH 110 IUIAHY U IIJIAHUPOBATH CBOIO JEATEIBHOCT, KOHTPOJIb.

Ilo3HaBaTenbHbIE - CpaBHEHUE, aHAIW3 M CUHTE3, JACKOJIMPOBaHUE/ CUMTHIBaHWE WH(OpPMALMM;, YMEHHE HCIOJB30BaTh HATIIATHBIE MOACIU IS
peleHus 3a/1a4, yMEHHE OCO3HAHHO M ITPOU3BOJIEHO CTPOUTH PEYEBOE BHICKA3bIBAaHHE B YCTHOU (opMme.

KoMMyHuKaTHBHBIE - COTJIACOBAHUE YCUIUH MO JOCTHKEHUIO O0IIeH 11eJI, OPTaHU3alluy U OCYILECTBICHUIO COBMECTHOM J1eATEIbHOCTH.

Yuenux nonyyum 6ozmoorcnocms 011 ghopmuposanus:

JINYHOCTHBIE — IEHCTBUE HPABCTBEHHO-ITUYECKOTO OLIEHUBAHUSI YCBAUBAEMOTr'0 COJIEP KAHUS, UICXOS U3 COUUAIBHBIX U JIMYHOCTHBIX IEHHOCTEH,
o0ecrieunBaronee JMIHOCTHBIA MOPATbHBINA BBIOOD.

PeryasitTuBHbIe — CIIOCOOHOCTH MPUHUMATh, COXPAHATH LEIH U CIIE0BATh UM B yUeOHOMN AESITeTbHOCTH; IPOTHO3UPOBAHUE, KOPPEKIIHS, OLICHKA.

ITo3HnaBaTenbHBbIE - 000011IEHNE — T€HEpaAIN3allis U BbIBEICHUE OOLTHOCTH AJIs LEJIOr0 psijia WK Kilacca €IUHUYHBIX 0ObEKTOB HA OCHOBE BBIJICJICHUS
CYILLIHOCTHOM CBSI3H;

MOJIBEJICHUE IO/ IOHSATHE — PacliO3HAaBaHUE OOBEKTOB, BbIICJICHUE CYIIECTBEHHBIX TPU3HAKOB U UX CUHTE3;

YCTaHOBJICHHE aHATIOTHI; YMEHHE OCO3HAHHO M MPOU3BOJILHO CTPOUTH PEUEBOE BHICKA3bIBAHHE B MMCEMEHHOM (popme.

KoMmyHHnKaTuBHbBIE - 3apaHee MPEABUIETh Pa3HbIe BO3MOKHBIC MHEHHSI;

000CHOBBIBATh M JI0KA3bIBaTh COOCTBEHHOE MHEHHE.

K xoniy 4 kaacca y ygamuxcs OynyT chopMupoBansl ciienytonue Y'Y 1

JIMYHOCTHBIE - TUYHOCTHOE CaMOOIIpe/IeNIeHUe; IeHCTBUE CMBICIIO00pa30BaHMsl, JE€HCTBHE HPABCTBEHHO-ITUYECKOTO OLIEHUBAHHUS.

PeryasitTuBHble — CIIOCOOHOCTH IPUHUMATh, COXPAHATh LIEIH U CJIEA0BATh UM B yUEOHOH JEATEIbHOCTH;

yMEHUE ACHCTBOBATSH 110 TUIAHY U TUIAHUPOBATH CBOIO JIESITEIBHOCTD

YMEHHE KOHTPOJIUPOBATh MPOIIECC U PE3YIIbTAThl CBOEH NEATEILHOCTH, BKJIIOYAsl OCYLIECTBJIEHHUE IIPEIBOCXUIIAIONIET0 KOHTPOJIS B COTPYAHUUECTBE C
YUUTEJIEM U CBEPCTHUKAMU;

YMEHUE aJIeKBaTHO BOCIIPUHUMATDH OLIEHKH U OTMETKH;

YMEHHE pa3indaTh 0OBEKTUBHYIO TPYIHOCTD 3a/1a4l U CYOBEKTUBHYIO CIIOKHOCTB;

YMEHHUE B3aUMOEHUCTBOBATH CO B3POCIBIM M CO CBEPCTHUKAMH B YUEOHOI EATETbHOCTH.

ITo3HaBaTe/bHBIE - CAMOCTOSITENILHOE BBIJIEJIEHNE U (POPMYIUPOBAHNE TO3HABATENIbHOM 11ETH;

MIOWCK | BBIJICNIEHNE HEOOXOAMMOIN MH(POpMAITUH;

NPUMEHEHHE METOJJ0B MH(POPMAIIMOHHOTO ITOUCKA, B TOM YHCJIE C TOMOUIbI0 KOMIIBIOTEPHBIX CPE/ICTB;

3HAKOBO-CUMBOJIMYECKUE - MOJECIMPOBAHUE; YMEHUE CTPYKTYPUPOBATh 3HAHUSI; YMEHHUE OCO3HAHHO M MPOU3BOJIBHO CTPOUThH PEUYEBOE BHICKA3bIBAHHUE B
YCTHOW ¥ MUChbMEHHOU opme;



BbIOOp Hanbosee H3PPEKTUBHBIX CIOCOOOB PEIICHHS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

pediexcus cnoco60B U yCIOBUN AEHCTBUS, KOHTPOJIb U OLIEHKA IPOLiecca U Pe3ysIbTaToB JAESITEIbHOCTH;

oTpeieieHue OCHOBHOM U BTOPOCTETIEHHON MH(DOpMAInH;

CHHTE3, BBIOOP OCHOBAHWH U KPUTEPUEB JJIsl CPAaBHEHUS, CEPUALINU, KJIaCCU(UKALIUU OObEKTOB;

YCTaHOBJIEHHE IPUUYUHHO-CIIEACTBEHHBIX CBSI3€H; IOCTPOEHUE JIOTHYECKOM LIENIU PAaCCyKIEHUH; 10Ka3aTeIbCTBO.

KoMMyHuUKaTHBHBIE — YMEHUE JIOTOBAPUBATHCS, HAXOIUTh 00lIee pellieHne IPAaKTHYeCKOH 3a/1auu (IPUXOANUTh K KOMIIPOMUCCHOMY PEIIEHUI0) TaXe B
HEOJTHO3HAYHBIX U CIIOPHBIX 00CTOSTENHCTBAX (KOH(IUKT HHTEPECOB);

yYMEHHUE He IIPOCTO BBICKA3bIBaTh, HO M ApTyMEHTUPOBATh CBOE IIPEUIOKEHUE, YMEHUE U YOS K1aTh, U YCTYIaTh;

CIIOCOOHOCTH COXPAHATH T0OPOKeTaTeTFHOE OTHOLICHUE IPYT K IPYTY B CUTYAIMH CIIOpa U IPOTHBOPEUHSI HHTEPECOB, YMEHHE C TIOMOIIHIO BOITPOCOB
BBISICHATBH HEJIOCTAIOILY0 HH()OPMAILHIO;

CIIOCOOHOCTH OpaTh Ha ce0sl MHULIMATUBY B OPraHU3allid COBMECTHOI'O AEUCTBHUS, @ TAKXKE OCYLIECTBIISTh B3AUMHBIM KOHTPOJIb U B3aUMHYIO IOMOIIb
I10 XOZly BBIIIOJIHEHUS 3aJaHUsl.

Yuenuk nonyyum eosmoorcnocme 01 ghopmuposanus:

JInmuHocTHBIE - TpodecCHoHaNbHOE, )KU3HEHHOE CaMOOIIpEIeIIEHUE.

PeryasiTuBHble — 1€1€YCTPEMIICHHOCTH U HACTOMUMBOCTH B JIOCTHKEHUHU 11€JIel, TOTOBHOCTH K IIPEOJOJIEHUIO TPYAHOCTEHN U JKU3HEHHOTO
ONTHMHU3MA:

IPEOA0ICHUE UMITYJIbCUBHOCTH, HEITPOU3BOJIBHOCTH;

BOJIEBAsI CAMOPETYJIALMUS.

ITo3naBaTenbHBbIE - TOCTAaHOBKA U (hOpMynHpoOBaHUE MPOOJIEMBI, CAMOCTOATEIBHOE CO3JaHHE AJITOPUTMOB JIEATEIBHOCTH IMpPHU PEUICHUH MpodiIemM
TBOPUYECKOTO ¥ MIOUCKOBOI'O XapaKTepa;

aHaJIU3 OOBEKTOB C IIEJIBbIO BBIAEIECHUS IPU3HAKOB,;

BBIJIBUKEHUE TUIIOTE3 U UX 0OOCHOBAHMUE;

dbopmyIupOoBaHHUE MPOOIIEMBI;

CaMOCTOSITENIFHOE CO3JIaHHe CIIOCOOOB peleH s MPo0JIeM TBOPYECKOTO U IIOMCKOBOI'O XapaKTepa.

KoMMmyHukaTuBHBIE — paclipe/ielieHe HadyaJIbHbIX JEHCTBUI U onepalui, 3a1aHHOE PEAMETHBIM YCIOBUEM COBMECTHOM paboThI;

o0MeH criocobaMu JeMcTBYSI, 3alaHHbIN HEOOX0IMMOCTHIO BKIFOUEHHS PA3IUYHbIX JUIsl yYIaCTHUKOB MOJIENIEN JeHCTBUS B KaUeCTBE CPeCTBA AJIs
MOJTyYEeHHUs] IPOIYKTa COBMECTHOU PabOTHI;

B3aMMOINIOHMMAaHUE, OTIPEAEISIONIee ISl YYaCTHUKOB XapaKTep BKIIOUEHHS pa3IUYHbIX MOJIeNel 1ecTBUS B OOLIHi1 c11oco0 AeATelbHOCTH;

KOMMYHHKaIHs (001IeHue), oOecreunBaroas peajn3aluio MpoLeccoB pacipeaeseHus, oOMeHa 1 B3auMOIIOHUMaHUS;

IUTAHUPOBAaHKE 0OIUX CITIOCOOOB pabOThl, OCHOBAHHOE Ha MPEJIBUICHUH U ONPEEIEHNN YYaCTHUKAMH aJIeKBaTHBIX 3a/1aye YCIOBUN MPOTEKaHUs
IEATEILHOCTH ¥ MOCTPOCHUS COOTBETCTBYIOIIMX CXeM (TIJIAaHOB padOThI);

pednexcus, obecrnieuynBaroas Ipeo 0JIeHUe OTPpaHUUYEHUN COOCTBEHHOTO AEMCTBHSI OTHOCUTEIBHO OOIIEH CXeMbI AESITETbHOCTH.

IInanupyemsie pe3yjbTaThl
Osicudaempole umozoevie memamuyeckue pe3yibmamol 00y4enus



BBITyCKHUKH, HCTIONB3ysS MAaTEMaTHYECKHE TEPMHUHBI, OYIyT OMUCHIBATh HEKOTOPHIE CBOWCTBA MIPOCTPAHCTBEHHBIX TEIl U TIOCKUX (uryp,
KOTOpBIE MO>KHO BBISIBUTH IPU HAOIIOJCHUIX PeabHBIX 00BeKTOB. OHU OyAyT HAXOAUTD MPOSIBIIEHUSI CHAMMETPUHU B HEMOCPEICTBEHHOM OKPY>KEHUH,
CO3/1aBaTh 00pa3Ilbl CHMMETPUYHBIX 00beKTOB. OHHM HaydaTCs AaBaTh MPOCTHIC YKA3aHUS O HAPABICHUH U CJIEIOBATh UM, UCIIOJIb30BATh IS OTICAHUS
MECTOIOJIOKEHHUSI, MTOJIb3YSCh OHITUSIMU; PACCTOSIHUE, TYTh, IIOBOPOT, CTOPOHBI TOPU30HTA (Ha ceBep, FOro-3amaj v T.11.).
Ilpomesricymounvle memamuueckue pe3yibmamsl, XapaKmepusyroujue yposens 6430608 N0O20MOGKU YUAUUXCA
K KOHIIY BYKBAPHOI'O NEPHOJIA BCE JTETU HAYUYATCH:

- IpYNIHPOBaTh, OMUCHIBATH U CPABHUBATH IIPOCTPAHCTBEHHBIE reOMeTpHUecKue (GUrypsl o pazmepam u popme;

— UCCIIEIOBaTh U OIHKCHIBaTh pealibHble OOBEKThI, OTMEYAas MX CXOXKECTh/ pa3lnyue C MPOCTPAHCTBEHHBIMH T'€OMETPUYECKUMHU (GUTYpaMU —
MHOTOTPaHHUKAMU ¥ TEJIAMH BPAIICHHUS,

- YCTaHABIIMBATh, MOJCIMPOBATh W OIMCBHIBATH PACIONIOKCHHE OOBEKTOB M 3JIaHWUH, HAXOJMIIUXCS B HEMOCPEIACTBCHHOM OKPYKCHUU
OTHOCHUTEINILHO 33JJaHHOTO TeJla OTCYETa, UCIONb3ys OOIICYNOTPEOUTENBHYIO JICKCUKY (8HYmpU, 6He, 68epX)/6vlule, 6HU3)Y/ HUdICE, Cllesa/legee, cnpasa/npasee,
psidom ¢, neped/snepedu, 3a/c3aou/ no3aou, medxicoy u m.n.).

Konuy 1 200a odyuenus yuawjuecsa nojiyuam 603M0MCHOCHb HAYYUMbCA:

PAazIuuams niocKue ceomempuieckue Gueypol (mpey2orbHUK, Yemvlpexy2oabHUK, NAmuy20IbHUK)
8bINOIHAMb NPOCMeElULUEe YEPMENCU C NOMOWbIO TUHEKU,
CpasHUBamu ONUHbL OMPE3KO8 U NPeOMEeMOs,
Kaaccuguyuposames 00veKmol, CPABHUBAMD,
NIAHUPOBAMb CE0I0 OesmelbHOCMb,
PA38UAMb 2e0MEeMPUUECKYI0 HAONI00AMEeNbHOCMb U NPOCMPAHCMBEHHOE MblUlLTeHUe
K xoHny 2 Kki1acca y4YeHHKH Hay4aTcs:

— OLIEHMBATH "Ha IJ1a3" JJIMHBI IPEIMETOB, BPEMEHHBIE HHTEPBAJIbI € TOCIIEAYIOLIEH TPOBEPKON U3MEPEHHEM;

— IpYNIUPOBaTh, ONUCHIBATH U CPABHUBATH MPOCTPAHCTBEHHbBIE F€OMETPUYECKUE (GUTYpHI IO pa3Mepam U GpopMme;

— pacrno3HaBaTh, HAXOJUTh Ha YEPTEKAX, PUCYHKAX, CXEMaX MPSIMbIE U JIOMAHbIE JIMHUU, JTy4Yd U OTPE3KU;

— C MOMOIIBIO TMHEUKU U OT PYKH CTPOUTH U 0003HAYATh OTPE3KH 3a/laHHOM JUTMHBI, 0OTMEYasl KOHIIbI OTpe3Ka; U3MEepSTh JJIMHY OTpe3Ka Ha Ija3 u
C TTIOMOIILIO JTUHECHKH;

— C MOMOIIIBIO TMHEWKU U/WIIN KJIeT4aToi Oymaru (OT pyKH) HPOBOJUTH MPsIMbIE TMHUU U JTy4H, 0003HaUaTh UX, HCIOIb30BATh UX JJIS
M300paKe€HUs YNCIOBOM OCH, IMHUN CUMMETPUH, CETKU, TaOJIUIL;

— MIPOBOJIUTH C IOMOIIBIO KJIETYaTOM OyMaru W/miim yroibHUKA MpsSMbIe JTUHNAH, HAlIPAaBJICHHbIE B0 U MOJI YIJIOM (TIPSMBIM, TYIIBIM U OCTPBIM) K
YHCIOBOMY JIy4y;

— BBISBIIATDH YIUIBI B PEAJIBHBIX IIPEIMETAax; PaClO3HaBaTh HA YEPTEkKaX.
K koHny 3 Kkiacca yyeHUKH Hay4aTcs:



- YCTaHABJIMBATbL COOTHOMICHUA MCKIY 3HAUCHUAMU OAHOMMCHHBIX BCJIMYWH U BBIPAXKATH BCC BCJIMYHWHBI B OAHUX U TCX K€ CAMHULAX ITPU
BBIIIOJIHCHHUH BBI‘IHCJ'ICHHIZ;

— WCIOJIb30BaTh HABBIKK U3MEPEHUN 1 3aBUCUMOCTH MEXITY BEIMUMHAMU [IJISl PEIICHUS MPAKTUICCKUX 33]1aY,
— WCCIIEIOBATh U ONUCHIBATH PeaIbHbIC 00BEKTHI, OTMEYAst UX CXOXKECTh/ pa3Iuue ¢ IPOCTPAHCTBEHHBIMU I€OMETPUIECCKUMHU (BUTYpaAMH —
MHOTOTpaHHUKAMH (KyOOM, NPAMbIM RAPALIEIenUnedoM, NPUMOL, NUPAMuOoil) i TeIaMy BpateHus (uapom, YuiuHOPoM, KOHYCOM);

- KJ1accu(UIUpoBaTh, TPYNIUPOBATh, Ha3bIBaTh, 0003HAYATH U CTPOUTH C MIOMOIIBIO JTMHEHKH, YTOIBHUKA, IIUPKYJIS, “TIO KJIETOYKaM™ U OT PyKHU
BC€ THUIIbI TPEYIOJIbHUKOB:

o Pa3HOCTOPOHHUI/ PAaBHOCTOPOHHHUIA/ PaBHOOCIPEHHBIN;

o OCTPOYTOJIbHBII/ TYIOYTOJIbHBIN/ PSIMOYTOJIBHBIN;

- BBISIBJIATh, 0003HAYATh M HA3bIBATh DJIEMEHTHI TPEYTOJIbHUKA: CTOPOHBI, YTJIbl, BEPIIUHBL;

- W3MEPSTh C IIOMOIIBIO TMHEWKH U OICHUBATH ‘‘Ha TJ1a3” JUTMHY CTOPOH TPEYrOJbHHKA,

- BBIUUCIIATH TIEPUMETP TPEYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBAIPaTa;

- pacmo3HaBaTh KPYTH U OKPY>KHOCTH B PsIIy APYTHX GUTYp, HA3BIBATh UX U CTPOHUTH C TIOMOIIBIO IIUPKYIIsi, 0003HAYAs IICHT;
Yuenuku nonyuam éo3moscnocmo nayuumuca:

— oyenusamov "na enasz" maccwl, 06vemsl, ¢ nociedyrowell NPOBePKoLL UsMepeHUueM,

— UMepsAMs ¢ NOMOWbIO USMEPUMENbHBIX NPUOOPOS, PuKCUposams pe3yibmamol usmepeHul (6 m.u. 6 popme mabauy u ouazpamm), cpagHU8amy
8EUYUHBL C UCNOTIL30BAHUEM NPOUZBOTILHBIX U CMAHOAPMHBIX CHOCO008 U eOUHUY UBMEPEHUT,

— 8bI0UPAMb Mepbl, WIKATbL U USMEpUmMebHble NPUOOPLI, A0eK8AMHbIE USMEPAEMOl eIUdUHe U 3a0aye USMEPeHUs (KII0UAs HYHCHYIO MOYHOCTb),
NPABUILHO NONb308AMbCA USMEPUMENbHLIMU NPUOOPAMU ¢ NPOCMBIMU WKANAMU OJIs1 USMEPEHUS!

o OJIUH, PACCMOSHUN — TUHEUKU, PYIeMKU, OePeBIHHbII Memp,
L niowiaoeli — nanemky, MULIUMempogyio bymaey,

o Macc — 6anancosvle U NPYI’CUHHBLE BeCbl (8 M. Y. ObIMOoasbie),
L 00beM08 — MEH3YPKU U COCYObl U3BECTHOU eMKOCTU,

- HAaxoo0ums npumepvl CUMMEMPUU 8 HENOCPEOCMEEHHOM OKPYICEHUU U NOACHAMb UX; CO30A8aMb U NOACHAMb NPOCMble CUMMEMPUYHbLE
00pasysl, YCMAaHa8IUEaAmMy ¢ NOMOWBIO 3ePKAd, NPU NOMOWU NOBOPOMA UNU C2UOA u2ypbl TUHUU CUMMEMPUU U NPOBOOUMb UX,
- ¢ nomowvto UKT-mexnonozuii coz0asams u UCnoIb308ams npocmeliuiue 31eKmpoHHble mabauysl U 06as3bl OAHHBIX ¢ 08YMs — MpemMs NONAMU,

npu pabome ¢ madauyamu u 06aA30U OAHHBIX NOAL308AMBCS BO3IMONCHOCIIAMU COPMUPOBKU U SPYRNUPOBKU OAHHBIX, NOOCYEma NPOMENHCYMOYHBIX UMO208 U
NOCMPOeHUs OUASPAMM.

Coaeprxanue nporpaMmbl
1 Kknacc (32 u)
1. BBoaHBIi YPOK.



3HaKOMCTBO C LEJISIMHU 3aHATHH MO IPOTpaMMe «MaTeMaTHYeCKOe KOHCTpyHpoBaHue». CBA3b CO HIKOJBHBIMU MpeAMeTaMu. Pa3BuTre reoMeTpryecKoi
HaOJII0IaTEIbHOCTH: Pad0Ta C IETAISIMU KOHCTPYKTOpa «YTonkn» U «Tanrpamy.

2. I'eomeTpuyeckue GUIypsI: TPEYTOJIbHHUK, YeTHIPEXyroJbHHUK.

Pacmmputh npeacTaBieHus AeTeil 0 TeOMETPUYECKUX (PUrypax — TPEYrOJIbHUKAX U YETHIPEXYrOJIbHUKAX. Y YUTh CTPOUTH TPEYTOJIbHUKU U
YeTHIPEXYTOJbHUKH U3 IIACTHIINHA, MTAJ0YeK M KyCOYKOB ITPOBOJIOKU. YUUTh BUAETHh TPEYroNbHYI0 (hOpMY B IIpeaMeTax HOBCeTHEBHOM xu3HU. [Tonck
TPEYroJILHUKOB B (pUTypax CIOKHON KOH(UTYpaLUu.

3. OTpe3ok, TOYKA.
JlaTh TOHSITHE O TOYKE U OTPE3KE Kak reoMeTpuueckux ¢urypax. CoeJMHEHNE TOYEK C UCIIOIb30BAHUEM JIMHEHKH (BBIUCPUMBAHKIE OTPE3KA)
4. H3mepenne 1IMHBI 0Tpe3ka. CaHTHMeT.

YTouHeHue 3HaHUI 00 OTpe3Kax, UX MPUMEHEHHUH MIPH BhIYEPUNBAHUHU reoMeTpudeckux ¢uryp. [lo3HaKOMUTH ¢ eMHUIEH U3MEPEHUS JUTUHBI —
cantuMeTpoM. Mcronap30Banre u3MepeHus 1Jisi CPAaBHEHUS IJTMH TIPEAMETOB (OTPE3KOB)

5. BeruepunBanue oTpe3Kka 3aJaHHOM JJIMHbI
®opmMupoBaHuE YMEHUS CPABHUBATH OTPE3KU, CTPOUTH OTPE3KH OIPEIEICHHOMN JAJIMHBI Ha KJIETYaTON U HEJIMHOBAaHHOU Oymare.
6. EanHuna (iMHbI — AenuMeTp.

3HaKOMCTBO ¢ 0oJjiee KpYIHOM eAMHULEH n3MepeHus AIUHbI — AenumMeTpoM. COOTHOIIEHUE CAaHTUMETpPA U lenumeTpa. M3amepenue UIMH OTpe3KOB B
JEeIUMETpax.

7. IIpoexT «YUTO0 MEpHAIOT, YeM MEPHIOT»

[IpemtaraeMblit TOPAIOK AEHCTBUMN:

1. 3HaKOMCTBO Kjacca ¢ TEMOH.

2. Boibop noarem (oOnacteit 3HaHUA).

3. Coop undpopmaruu.

4. Bb160p pOEKTOB.

5. PaGota Ha/1 IpOEKTaMH.

6. IIpe3eHTanus MpoeKToB.

8. MHOroyroJabHHUK.

Paznuuenue MHOTOYTroJIbHUKOB (TPEYroJIbHHK, YEThIPEXYTOJbHUK, MSATUYTOIBHUK U IP.) 3aKpalluBaHue YII0B (PUTYPhI U MOJACUET YUCIIA YTIIOB.
Omnpenenenue (1o pUCYHKY) OCHOBaHMSI KJIacCU(UKAIIUN | MPOJAOHKEHUE KIAaCCU(DUKAIIUU TEOMETPUIECKUX (QUTYP.

9. ILi1ockne reomerpuyeckue purypst B urpe « Tanrpam»

[To pucyHkam cocTaBUTh (PUTYphI U3 YaCTeH KBaapaTa

10. DuaemenTnl rpaduUecKOro IMKTAHTA

YTo4YHEeHHe NPOCTPAHCTBEHHBIX MPeACTaBICHUH (BIIPaBO-BIE€BO, BBEPX, BHU3)

11. Teomerpuueckue Tesia: HUIMHAP, KOHYC, AP, THPAMHIA.



3HAKOMCTBO C F€OMETPUICCKUMH TeJIaMHU: IIap, HHIHHIP, KOHYC, Tupamuaa. [Touck B mpeaMeTax MmoBCeIHEBHON )XU3HU. MoieIupoBaHue
TEOMETPUUSCKUX TEJI U3 TUIACTHIINHA (11ap, KOHYC). MoaeIpoBaHue TeOMETPHYECKUX Tell u3 OyMaru (IHIHHIP). MoaenupoBaHue U3 MPOBOJIOKU
(mupamuaa).

12. TIpoekt «MakeTsl 31aHMii U3 NPOCTLIX FEOMETPHYECKHX TeJD»

13. Cummerpnus.

3epkanbHOE oTpaskeHue npeameToB. [loustue cummerpun. Cummerpust B ipupoie. Ourypbl, UMEIOIIHe 0Ch CAUMMETpUH. [locTpoeHne CHMMETPUYHBIX
TOYEK, OTPE3KOB (Ha KIIeTyaToi Oymare), mepernOaHueM U OTIIeYaThIBAHUEM Ha HEITMHOBAaHHOW Oymare.

14. TIpoekt «Mos roJIoBoJIOMKA»

2 knacc (32 u)

1. 3aMKHYTbIe H HE3aMKHYTble KPUBbI€ JIMHHM.

3HaKOMCTBO C IOHATHEM «KPHUBas JIMHUS», «3aMKHYyTas W HE3aMKHyTas JUHHs». M300pakeHue KpHUBOW JMHHM HA IUIOCKOCTH IPH ITOMOIIN
BbIUEPYMBAHHS, KOHCTPYHUPOBAHUS U3 HUTOK, IJIACTUJIMHA.

2. Jlomanas JuHus. JyimHa J1oMaHoi.

[onsTHe «IoMaHas JIMHUS», IPU3HAKU JJOMAHON. 3BEHbS U BEPIIMHBI JJoMaHOW. [TOMCK JIOMaHO# JIMHUU B OKPY)KAIOIIUX MPEIMETAaX, TEOMETPHUCCK MX
¢durypax. [loctpoeHne JIOMaHOM TUHUK U HAXOXK]ICHUE €€ UTHHBI.

3. IpoexTt «Co31aHue y30poB B rpaduueckoM peaaKrope».

[TpuMepbl moATEM: 3aKOHOMEPHOCTH B y30pax, UCCIEIOBaHHE «Y30pbl B KYJIBTYpE HAILIETO Kpas», Y30pbl B OJICKIIE, Y30Pbl B apXUTEKTYpE, Y30pbl Ha
OPYXXHH, Y30PbI Ha TIOCYI€, Y30PbI B 0OPMIICHUH KHUT, KOJUIEKIIHS Y30POB, CO3JJaHHBIX B ITpaguecKoM peaakTope.

4, JIy4 u ero o6o3nauenue.
[oustue «iyu». Iloctpoenne nyya Ha Gymare, U3 IUIACTHIIMHA, HUTOK.
5. Yuc0Boii Jayd.

[ToHATHS «UUCIIOBOM JIyu», «EAMHUYHBIM OTPE30K», «KOOpAMHATa TOukW». OmpejaereHue KOOpAMHATHI TOUYKH. HaXokleHune TOUKM C 3aJaHHBIMU
KOOpJIUHATaMH.

6. Mertp. CooTHOmIEHHE MEKAY eAMHUIIAMHU JAJTHHBI.
3HaAKOMCTBO C HOBOM €IMHUIICH TMHBI — MeTp. 3mMepenue mmuHbl B MeTpax. [Ipaktuueckas padota «Moit Kimacc
1. IIpoext «Enqununsl udmepenus B Ipesneit Pycu».

[Ipumeps! moaTeM: U3MepeHHe JJIMHBI (Macchl) Ha Pycu, HHCTpYMEHTHI JJIs1 U3MEPEHHMs], CIIOBaph YCTApEBIINX MEp JJIHHBI.

8. MHOroyroJibHUK M €ro 3J1eMeHThbl.

Bunsl MHOroyronbHukoB. BepmmHa, cropoHa, yron MHoroyroibHuka. (OO003HaueHHE MHOTOYrojibHUKOB OykBamu. Iloctpoenne Ha Oymare
(BBIYEpUYMBAHUE) U HA TJIOCKOCTH MPH ITOMOIIY MajloueK (PaBHBIX U HEPABHBIX 110 JJIUHE).

9. IlepuMeTp MHOTOYIOJILHUKA.

Haxoxnenue nepumerpa J000ro reoMeTpuyeckoro MHOrOyrojbHHKa.



10. OxpyxmnocTb 1 KpyT.

3HAKOMCTBO C HOBBIMHU IOHSITUSMMU: «OKPYKHOCTBY, «KpyI». [Ipu3Haku kpyra. MecTo nosokeHusi OKpY>KHOCTH 110 OTHOIIEHHUIO K KPYTY.

11. Oxpyxnocts, eé nenTp u paguyc. LIMPKyIbL-TIOMOIHHAK.

Hentp okpyxHoctu. Pagnyc. uamerp. PaGora ¢ nupkysnem. BreruepunBanue ¢Guryp u y30poB ¢ MOMOIIbI0 HHUPKYIsS. MonenupoBanue u3 Oymaru

(KpyroB) moJIBECHBIC IIaphl (OpUTamMu).

12. Bsaumnoe pacnosioskenue (pUIryp Ha MJIOCKOCTH.

YTO4YHEHHUE IOHATUI «BHYTPU», «BHEY», «HA IIEPECCUCHUU.

13. Ilnomaaw ¢purypsl. Equauns: naomann. Manerka.

[onsarue «mmomans ¢uryper». CriocoObl cpaBHEeHUs muiomaneii. KBagpaTHelii caHTUMETp — €IUHHIA u3MepeHus ruromann. [lanerka. Haxoxnenue

IJ1omaiaun (I)I/IprBI C IIOMOLIBIO ITAJICTKH.

14.  VYroa. Bepmmnua yria, ero cTOpoHbI.

[onsarue «yron». [loctpoenue yrinos Ha Oymare u crubanueM ymcta. CpaBHEHHE YIIIOB HAIOKEHUEM JpyT Ha apyra. Bepmmaa yrina. CTOpoHBI.

15. TIpsamoii yrou.

3HaKOMCTBO C MpsIMBIM yrioM. O6o3HaueHue yriia OykBamu. CBOOOJHOE MOAETHPOBAHNE BCEX THIIOB YTJIOB.

16. Yernipexyroanuuk. llpsimoyroasnuk. Keaapar.

YTo4YHEHHE KOJIMYECTBAa BEPIIUH, CTOPOH, YIJIOB YeThIpexyroiapHuKa. Kinaccudukanus yrioB BHyTpU deThipexyroibpHuKa. [Ipsmoyronsauk. KBagpar.

HOCTpOeHI/IC MMPpAMOYTOJIbHUKA U KBaJ[paTa Ha JIMTHOBAaHHON M HEJTMHOBAHHOM 6yMare, U3 IJIACTUJIINHA U ITPOBOJIOKH.

17. CsoiicTBa npsiMOYroILHHKA.
CBoiicTBa CTOPOH, YIJIOB U JUAroHajiel MpsSMOYroJibHUKA. [lepumeTp npsMoyroibHUKA U KBaapara.
18. Ilnomaan npsMoyroibHHKA.
[Tnomane npsMOyTrobHUKA U KBAJpATaA.
19. THpoekr «Ko/iekuus camoiebHbIX H3MEPUTEIbHBIX IIPHOOPOB)
3 knacc (34 v)
1. Pemienue Tonosiornyeckux 3aaay. JIabupuHThl.
CocraBiieHrue TONOJIOTMYECKOro MmiiaHa MecTHOCTH. OTinuure miaaHa ot pucyHka. Jlerenga o Munoraspe u Tecee. MoaennpoBanue pa3inyHbIX

J'Ia6I/IpI/IHTOB. Haxo>K)1eH1/1e BbIXO/J1a U3 J'Ia6I/IpI/IHTOB. Pemenne 3aaa4, CBA3aHHBIX C ITIOMCKOM Ha MCCTHOCTH IO IIJIaHY.

2. Kuiomerp.
HoBas equHMIa M3MEPEHUS JUIMHBI — KutoMeTp. Cepsl HCIONb30BaHUS.
3. MujuumeTp.

Hogas eaununa usmepenus JIMHbI — MIULTUMETp. PaboTa ¢ MusumnMeTpoBoit 6ymaroid. Mi3mepeHust ¢ TOYHOCTBIO 10 MUJITUMETPA.
4. IIpoexT «Jornyeckue urpbn»



[Ipumepsl moxaTeM: INAIIKH, MIAXMAThI, HAPJBI, YTOJIKH, KPECTUKU-HOIHUKH (B TOM YHUCIIe HA OECKOHEYHOM JJOCKE), MOPCKOM OOH, TIOTHUECKUE UTPHI B
JpEeBHEH UCTOPHH, JIOTUYECKHUE UTPbI B KHUIaX, JIOTHYECKHUE UTPbI B (PUIIbMAX, 3a0bIThIE UTPBI.

5. YeMnuoHAT KJIACCA MO IAXMATaM (WJIM APYToM JJOrHYEeCKOi urpe).
6. CumMmeTtpus Ha KJeT4yaToi Oymare.

[TocTpoeHre cuMMETpUYHBIX GUTYP U Y30pOB Ha Oymare.

1. IMpoexkT «CummeTpusi B mIpupoae»

[Ipumepsl moaTeM: CUMMETPHUS B MUPE PACTEHUM, CAMMETPHUS B MUPE KUBOTHBIX, CHMMETPHUS HEXUBOU MIPUPOABI, CAMMETPHS B )KU3HU YEJIOBEKA.

8. JleleHUe OKPY’KHOCTH HA paBHbIe YacTH. BoluepunBaHne «po3eToK»

Pabota ¢ nupkyneM, geeHne OKpyXKHOCTH Ha 4, 6, 3 paBHbBIE YaCTH. Y 30pbl U3 OKPY>KHOCTEH.

9. ITocTpoeHne BIMCAHHBIX MHOTOYT0JIbHHUKOB.

[ToHsiTHE «BIMCAaHHBIA MHOTOYrOJIbHUK». [locTpoeHue BIUCaHHBIX MPABUIBHBIX MHOI'OYT'OJIbHUKOB.

10. IMpsimas. lapaieabHble H Henapa/ulelbHbIe PSIMbIE.

[TonsiTHE O psAMON Kak 6ECKOHEUHOM MHOXKECTBE TOUEK. | OpHu30HTaIbHbBIE, BEPTUKAJIbHBIE U HAKIOHHBIE NpsiMble. [IpsiMble napasuienbHble U
HenapasuienbHele. [lapannensHbie npsiMblie B IPUPO/IE.

11. TIlepnenguky.asipHOCTH NPSMBIX.

[TonsTHS «IEpTIEHIUKYIISIPHBIE MIPSIMBIEY», «I1epHeHAuKYsp». [locTpoeHue npsaMoro yria Ha HEIMHOBAaHHOW OyMmare (C IOMOIIbIO LIUPKYJIS).

12. Tlocrpoenne cuMMeTPHYHBIX (PUIYP C IOMOMIBIO YTOJbLHAKA, JUHEIHKA U UPKY.JIs.

[TocTpoeHHss CUMMETPUYHBIX OTPE3KOB, PUTYP C TOMOILBIO YEPTEKHBIX HHCTPYMEHTOB Ha KJIETYAaTOW U HETMHOBAHHOM OyMmare.

13. MapannenbHOCTH NPAMBIX.

[TocTpoeHne napauIeabHbIX IPSMBIX IPH IIOMOILM YTOJbHUKA U JIMHEHKH.

14. Tlocrpoenmne mpsIMOYroOJBLHAKOB.

[ToBTOpEHNE OCHOBHBIX CBOWCTB MPOTUBOIIOJIOKHBIX CTOPOH IPSIMOYTIOJIbBHHKA U KBajgpaTa. [locTpoeHue uepTexel ¢ MOMOIIbIO JTUHENKH U YTOJIbHHUKA
Ha HEeJIMHOBaHHOI Oymare.

15. M3mepenne Bpemennu.

Enununp! Bpemenu. COOTHOILIEHNE MEXAY €AMHULAMH BpeMeHu. [IprOops! A1 u3MepeHusl BpEMEHH.

16. Ipoekt «Kak u3Mepsuiu Bpems B APEBHOCTH»

[Tpumeps! moaTeM: APEBHUM KalleHAAaph, COJHEYHBIE Yachl, BOJHBIE YaChl, YAChI-1IBEThI, U3MEPUTEIbHBIE TPUOOPHI B TPEBHOCTH.

17. Pewenne noruuecknx 3anay. lludposanue Tekcra.

Jlormueckue 3a1aum, CBsI3aHHBIE C MEPAMU JUIMHBI, IJI01AAH, BpeMeHU. [ paduyeckue Moaenu, cxembl, kKapTel. MojaenupoBanue U3 Oymaru ¢ onopoi Ha
rpaduUecKyro KapTy ¢ HHCTPYKIUEH.

18. Tpoekr «llludgposanue mecTonaxoxaenus» (nau «Ilepegada TaliHbIX COOGLIEHMII»)



[Tpumeps! moaTeM: crocoObl MU(BPOBaHHUS TEKCTOB, MIPUCIIOCOOICHHS T IH(PpOoBaHUs, MHU(PPOBAHNE MECTOHAX0XKICHUS, 3HAKHU B IIN(POBAHUH, UTPa

«ITouck cokpoBUIL», KOHKYPC AeN(PATOPOB, CO3AaHUE IPUCIIOCOOICHUS I U (DPOBAHUS.
4 knacc (34 u)

1. decaruunas cucreMa CUMCJIEHHS.

3HavyeHue HUQpbl B 3aBUCMOCTH OT MECTa B 3alIMCH YMcia. JlecaTHUHas cUCTeMa CUUCIICHUs: II0YeMY Tak Ha3bIBaeTcsi? (UCClleJ0BaHHE)

2. MpoekT «CucTeMbI CIMCIICHHSD

[Tpumepsl moaTeM: ecsITUYHASI CUCTEMA CUMCIIEHUS, IBOMYHAsL cUCTeMa cuuciieHusi, OBM u cucrema curcieHusl, CUCTEMbl CUHCIIEHUS B Pa3HBIX
npodeccusx.

3. KoopaunaTHbIii yroJ.

3HaKOMCTBO C KOOPAMHATHBIM YIJIOM, OCBIO OPAMHAT U OChIO abcuucc. BBecTu noHsTHE Nepeaun n300pakeHui, yMEHUE OpUEHTHPOBATHCS 110
KOOp/AMHATaM TOYEK Ha TIocKocTH. [locTpoeHne koopAnHAaTHOTO yria. YTeHue, 3aliuch Ha3BaHHBIX KOOPJMHATHBIX TOUEK, 0003HAYEHNE TOUYEK KOOPAUHATHOTO
Jy4a ¢ IOMOLIbIO MaPbl YHUCEIL.

4, T'paduxn. Jlnarpammel. Tabmuunl. [locrpoenus auarpamm, rpadgpukos, Tadaun ¢ nomousio MS Office.

Hcnonb3oBanue B cipaBoyHoit ntuteparype 1 CMU rpadukos, tabnun, auarpamm. Coop nHpopmanuu no tabiuuam, rpapukam, auarpaMmam. Buel
nuarpamm (crosibgarasi, kpyrosas). [loctpoenne muarpamm, rpadukos, Tabmui ¢ momombsio MS Office.

5. MpoexT «CTparerun».

[TprMepsl MoATEM: UTPhI ¢ BBIUTPHIIIHBIMU CTPATETHSIMU, CTPATETMH B UTPax, CTPATErMy B CIIOPTE, CTPATErHH B KOMITBIOTEPHBIX UTPax, CTPATeruu B
KHU3HH (CTpATETHH MOBENIEHHs ), 00EBBIE CTPATETUH, CTPATETHH B APEBHOCTH, CTPATETUS B pEKIIaMe, YEMITHOHAT 10 KOMIBIOTEPHOH Urpe B )kaHpe «CTpaTeruny,
KOJIJIEKIMSI UTP C BBIMTPBHIIIHBIMU CTPATETUSIMH, AJIbOOM CO CXeMaMH Cpa’KeHHH, BRIMTPAaHHBIX 0J1aroaaps NpaBUJIbHO BEIOPAHHBIM CTPATETHSIM, CHOPTUBHBIE
KOMAaH]THBIE UTPBI, PEKJIAMHBIE POJIMKU U TIJIAKATHI.

6. Muororpannuk.

[lonATHE «MHOTOTpAaHHHUKA» KaK (HUTYPHI, TIOBEPXHOCTH KOTOPOW COCTOUT M3 MHOTOYTOJILHUKOB. [ paHu, pedpa, BepIIMHB MHOTOTPaHHUKA.

7. TIpsAMOYTro/ILHBII MapaJjlIe/enumnen.

OmnpezneneHye KOJIMYECTBA BEPIINH, YIJIOB, TpaHe MHOTOrpaHHHMKA. 3HAKOMCTBO € IPSIMOYTOJIbHBIM Napasuienenunenom. Ilnomans nopepxHoctu
IPSIMOYTOJIBHOTO HapauIeIenuIeaa.

8. Ky6. PazBepTka Kyoda.

Ky0 — mpsiMOyTOIBHBIH Mapasuienenumnes, Bce rpaHu KOTOporo KBaapaThl. CTPOMM pa3BEpTKY F€OMETPUIECKOTO Tena (TrapayuieNienuiies] u Ky0) u3
Oymaru. [1011a16 MOBEPXHOCTH MPSIMOYTOJIBHOTO Mapajulesenumeaa u Kyoa.

9. Kapkacuast Mojeb napaJuiesienumnesna.

N3rotoBieHne KapKacHOI MO MPSIMOYTOJIBLHOTO Mapaieienuiena u Kyoa n3 mpoBoJIOKH. Pemienne npakTH4ecKux 3a/1a4 (pacyeT Marepuana).

10. Hrpaabubiii kyouk. Urpsbi ¢ KyouKom.

W3roToBneHrne UrparbHOro KyOuKa /ISl HACTOIBHBIX UTp. KoJeKmus urp ¢ KyOuKom.



11. O0Obem npsiMoyroLHOro napaJuieaenunena.

[MonsTHe «00BEM reomerpudeckoro tenay. Kyouueckuit cantumerp. M3rotoeneHue Mmoaenu Kyoudeckoro cantumerpa. Kyoudeckuii nerumerp.
Ky6uuecknii Mmetp. /IBa crioco0a Hax0kI€HUs TUIOIIAIN MPSIMOYTOJIBLHOTO MMapaljiesienumea.

12.  Cerku. Urpa «Mopckoii 60ii», « KpecTHKH-HOJIHKI» (B TOM 4HcJIe Ha 0eCKOHEIHOI 10CKe)

HoBblii BuJ HArIs,IHOrO COOTHOLICHUS MKy BelanunHaMu. [locTpoenue KkooparHaThI Ha Jiyde, Ha miiockocTd. Opranuzanus urp «Mopckoii 00ii»,
«KpecTuku-HOMMKN» Ha OECKOHEYHOH JOCKe.

13. [enenme orpeska Ha 2, 4, 8,... paBHBIX 9acTeii ¢ HOMOIIbIO NHPKYJISl M JHHEIHKH.

[TpakTHyeckoe 3a7aHue: KaK pa3faenuTh OTpe30K Ha 2 (4, 8, ...) paBHbIE YaCTH, OIB3YSCh TOIBKO LIUPKYJIEM U JIMHEHKOH (0e3 mIkassl)?

14.  ¥Yrox u ero Beanuuna. Tpancnoprup. CpaBHeHue yriios.

[ToBTOpenue u 00001IeHNE 3HAHUI 00 yriie Kak reoMeTpuueckoil purype. Bennunna yria (rpagycHas mepa). MI3smepenre BeTUYHHbI yIiia B Tpagycax
IIPU IOMOIIU TpaHCIIOpTHpa. Pa3zHbie criocoObl cpaBHEHMS YTiI0B. [locTpOoeHNE YITIOB 3aJaHHON BETUYHHBI.

15. Buasl yruos.

Knaccudukanus yrioB B 3aBUCUMOCTH OT BeIHUUHBI yriaa. OcTpbli, IpsAMOH, TyoH, pa3BepHyThIi yroi. [locTpoenue u usmepeHue.

16. Kaacenduxauus TpeyroibHUKOB.

Knaccudukanus TpeyroJibHHUKOB B 3aBUCUMOCTH OT BEJIMYUHBI YTTIOB U JUTMHBI CTOPOH. OCTPOYTOJbHBIN, MPSIMOYTOJIbHBIN, TYIIOYTOJIbHBIH
TpPEeYrojbHUK. PazHoCTOpOHHUI, paBHOOEPEHHBIN, pABHOCTOPOHHHUH TPEYTOJIbHUK.

17. Tlocrpoenme mpsiMOYroJIbHAKA C TIOMOIIBLIO JTMHEIHKA H TPAHCIIOPTHPA.

[TpakTryeckoe 3afaHue: Kak MOKHO IIOCTPOUTH NPSMOYTOJIBHUK C 33JaHHBIMU CTOPOHAMH C ITIOMOILBIO TPAHCIIOPTHpPA U TUHEWKH. [loBTOpEeHne
Croc000B HaX0X/IEHUS TUIOIIA/IU U IIEpUMETpa MPSIMOYTOJIbHUKA.

18. Ilnan m macmrra6.

[Inan. [lonstue «macmtady». Yrenue macuitada, onpeaeneHue COOTHOLIEHUS JUIMHBI Ha IJIaHEe U MECTHOCTH. 3anuch MaciuTada miaHa. YepTex miaHa
KJIAaCCHOM KOMHATBHI, OJTHON U3 KOMHAT cBOeil kBapTUpHI (110 BeIOOpY). CobitofieHne Macuirada.

19. Kapra. Urpa «Ilouck cOKpoOBHI».

Kapra. KoopaunatHas ceTka u3 napajuieneil 1 MmepuanadoB. Macmital kapThl: YTEHUE U 3alTUCh. BbIunciieHne peaqbHbIX pacCTOSIHUN C TOMOIIIBIO
kapthl. Urpa «Ilonck cokpoBuI»

20. TIpoekt «TONOHUMHKA MOEro Kpas».

Hcropust Ha3BaHMI TOPOAOB, CEl, IEPEBEHB, PEK, 03€p, yaull. IIpoekTHas M MOMCKOBas ACSATEIBLHOCTb YYalllUXCs: MPOEKT «YJIUIBl HALIETO TOpOAa»
(ycTaHoBNeHUE UCTOPUH Ha3BaHUsl); MpoeKT «[louemy HoBoTpouIlK HOCUT Takoe Ha3BaHUE?»

21. TlocTpoenue oTpe3Ka u yriia, paBHbIX IaHHBIM.

[TocTpoenue oTpe3ka U yriia, paBHBIX JaHHBIM (0€3 BBHITTOJTHEHHS U3MEPEHNH ), C TIOMOIIBIO TUHEHKH 0€3 IMIKAJIBI ¥ [UPKYJIS.

22. TlocTpoeHue TPeyroJbHHUKOB.

[TocTpoeHnne TpeyroabHUKOB MO ABYM CTOPOHAM U yIIIy MEX1Y HUMH, II0 CTOPOHE U JBYM IPHIIEKAIINUM yIJ1aM, IO TPEM CTOPOHAM.



23. TeomerpuyecKkue Tesa: napaJuienunel, HHJIMHAP, KOHYC, TUpaMuaa, map. O0o0menne H3y4eHHOro MaTepuaJa.
[ToBTOpEHNE M KOPPEKIMSI 3HAHUM ydaluXcs 0 FeOMETPUUECKUX Tenax. Pa3BepTku nuinuHapa, KoHyca, nupamuibl. CpaBHEHHE KOJIMYECTBA TPAHEH,
BEpILKH, pedep Mo pa3BepTKaM MHOTOTPaHHUKOB, 0(OpMIICHHE PE3YJIbTaTOB pabOThI B TaOJIHULIE.
24. Wrorosas padora. 3amura npoekra «MaTemaTnka BOKpyr Hac» (uin «IIpodeccun, Tpedyomue Xopoeii MaTeMaTHYeCKOi
MOJATOTOBKH)
Jluteparypa:
1. Anekcanaposa D. U. [IporpamMmma pasBuBaroniero o0y4eHus: MateMaTuka. 1-5 kimaccsl. — M., 1999,

2. Anydpuesa JI. I1., I'ycepa B. M. Meronuka o6yueHHs! IPOCTEHIIAM I€OMETPHUECKMM MOCTPOSHUSAM YYAIIUXCS HAdalbHOM IKOJbL. — Tam6oB,
19909.

3. Amnydpuesa JI. I1. OGyueHue yyaluxcs HaualibHOM MIKOJIBI 31eMEHTAaM reoMeTpu. — Tam00B, 1995.

4. Baiipamykosa I1. V. BHeknaccHas pa6oTa 110 MaTeMaTHKe B HA4allbHBIX Kiaccax. — M, 1997.

5. benommcras A. B., Ka6anosa H. B., Mozenuposanue B Kypce «MaremaTnka ¥ KOHCTpynpoBanue» // Hau. mxona. 1999, Ne 9, ¢. 38-44.

6. Benencon E. I1., Bonsuosa E. B., Utuna JI. C. 3uakombTech: reomerpus. Terpaau Ne 1, Ne 2. — M., 1995.

7. Tanenepun II. SI. Ilcuxonorus MBIILUIGHMS M y4€HHE O HOJTAIHOM (POPMMPOBAHMH YMCTBEHHBIX JeiicTBuil. // MccienoBaHue MBIILICHHS B

ncuxonorun. / [Tox pen. E. B. Illopoxooii — M., 1996.
8. T'un A. Ilpuemsl nenaroruyeckoil Texuuku. — M.: Bura-nipecc, 1999.
9. TI'puropses JI.B. BHeypouHast fesTeIbHOCTh NIKOJLHUKOB. MeTOMUeCcKHii KOHCTPYKTOD: TTocobue jutst yuutens. — M.: ITpoceemenwe, 2010.

10. Xunbnosa T.B., O6yxona JI.A. TToypounble pa3paboTKH 110 HArsaHo# reomMerpuu: 1-4 kmace. — M.: BAKO, 2004.

11.Kuromupckuii B. T, Illespun JI. H. leometpust mist manbimieii. — M.: IIpocsemmenue, 1975.

12.3anumarensHas reomMerpus: npomuch-packpacka. / Coct. O. H. Jlesun. — Kpacuonap, 1995. Terpaas Ne 1, Ne 2.

13.Msun A. A. VicKycCTBO MPaBMIIBHO MBICIUTE. — M., 1986.

14 Vicromuna H. B. AKTMBH3a1Ms y9amuxcs Ha ypoKax MaTeMaTuku. — M., 1990.

15.Hossle negarornueckue n nHGOPMAILMOHHBIE TEXHOJIOTHH B chcTeMe oOpasosanus. // Tlox. pex. a-pa nex. vayk, npod. E. C. ITonara — M., 2001.

16.Tanunmmuna B. A, I'ensman D. I'., KceneBa B. H, Jlo6anenko H. b. 'eometpust myist Mitaiux mKOJIHHUKOB: yueOHOE TTOCOOHE IO TE€OMETPUU. —
Tomck: n3a-so Tom. yH-Ta, 1994.

17.1epenbman 5. Y. 3anumarensHas reomMerpus. — M., 1994,

18.TIpenmernsie Henenu B mkone. Maremaruxka. / Coct. JI. B. Tonuaposa. — Bonrorpaz, 2001,

19.Pycanor B. M. MaremMaTH4ecKHe OIMMITHA/IB MJIAIIMX IKOJIBHUKOB. — M., 1990.

20.Cumanosckuii A. PazBuTre NpoCTpaHCTBEHHOTO MBINLIEHHUS pebenka. — M.: Poibd, 2000.

21.1lyxuna I'. U. [lenarorudgeckue npo6ieMsl pOPMHUPOBAHKS MO3HABATENLHBIX HHTEPECOB ydamuxcs. — M.: [lenaroruka, 1988.
22.11ykuna I'. . Pons pestensHOCTH B yaeOHOM mponecce. — M., 1986.



http://www.labirint.ru/books/230990/?p=11398
http://www.labirint.ru/books/44467/?p=11398
http://www.labirint.ru/books/197456/?p=11398

23. dxumanckas U. C. JINYHOCTHO-OPUEHTUPOBAHHOE 00YYEHHE B COBPEMEHHOI miKoJe. // O6pyu — M.: Centa6ps, 1996.
JlonoTHUTE/ILHBIE MATEPUATbI
NutepnHeT-pecypcbl
1. http://school-collection.edu.ru/catalog/rubr/09222600-20e7-11dd-bd0b-0800200c9a66/?interface=themcol&showRubrics=1
I'eomeTpuyeckoe KOHCTPYMPOBAHME HA IVIOCKOCTH U B MPOCTPAHCTBE
Jlannbie yueOHble MaTepHuaisl pa3padboTansl B pamkax KoHKypca HOIIK «Pa3paborka MHpopMannoOHHBIX HCTOYHUKOB cl0xHOM cTpyKTyphl (MMCC)
JUIS CUCTEMBI 0011ero oopasoBanus». Komiekus HHTepaKTUBHBIX 33aJJaHUIl HA KOHCTPYHUPOBAHUE PA3IMYHBIX T€OMETPHUUECKHUX MOJIENIeH Ha MJIOCKOCTH U B
npocTpaHcTBe. MoXkeT ObITh UCTIOIB30BaHA Ha YPOKAX MaTEMAaTUKH B 3-4 1 5-6 Kilaccax, a TaKkKe JJIsl CaMOCTOSITEIbHON paboThl yuammxcs. Bee 3ananus
BBITOJHSIOTCS C IIOMOIIBIO CIIEIUATBHO Pa3pad0TaHHBIX HHTEPAKTUBHBIX MOAYJIEH-KOHCTPYKTOPOB.

2. http://school-collection.edu.ru/catalog/rubr/1069ff8a-2ba2-412e-917b-1f9accd80b71/118912/?
«MarTreMaTHuKa u
KOHCTPYUPOBAHUEC»

DneKTpoHHOE yaeOHOoe mocobue «MaTemMaThKka H KOHCTPYUPOBaHUE) MTPEIHA3HAYCHO ISl HCIIOIB30BaHMSI BO 2-4 KJlaccax HadaabHOW IIKOJIBI Ha
ypOKax MaTeMaTHKH, a TAK)Ke Ha YPOKaxX HHTETPUPOBAHHOTO Kypca «MaremMaTtuka U KOHCTPYHPOBAHUE.

3. http://school-collection.edu.ru/catalog/rubr/42f1cl7e-05ad-4d83-8339-c26bf482dae0/?

«KoMIbIOTEpPHBIH NPAKTHKYM /ISl HAYAJIbHON HIKOJIbD)

Jannslit pecypc paspadoran B pamkax koHkypca HOIIK «Pa3pabotka MH(popMalimoHHBIX HCTOUHUKOB c105kHOM cTpykTypbl (MUCC) st cucrembl
ob1ero oopazoBanus». LludpoBbie pecypcsl OpUeHTHPOBaHbI Ha (hopMupoBaHHe yueOHOM NesITeIbHOCTH € UCTIOJIb30BAaHHMEM KOMITbIOTEPA MIPU U3y4 €HUU
OCHOBHBIX y4€OHBIX TUCIUIUINH B 1-4 kiaccax. Bxmtowaer nopsaaka 3000 3agaHuil 1 pa3BUBAIOIINUX UI'P, pa3OUTHIX 110 THIAM U M3y4aeMbIM TeMaM. imeeTcst
KoHCTpYKTOp YPOKOB, MO3BOJISIOLINI CAMOCTOSATENIBHO ONPEAETATh COJIEpKaHUe KOMITbIOTEPHOT'O 3aHTHS, KOHCTPYUPYS HYKHBII Ha0Op 3a/1aHUi B HY>KHOM
MOCJIEI0BATEIBHOCTH.

4, http://school-collection.edu.ru/catalog/rubr/b33a1431-1b0f-4794-b2a7-
83cd3b9d7bca/104711/?

IIporpamma "I'paguyeckue nukTanTol 1 Tanrpam"


http://school-collection.edu.ru/catalog/rubr/09222600-20e7-11dd-bd0b-0800200c9a66/?interface=themcol&showRubrics=1
http://school-collection.edu.ru/catalog/rubr/1069ff8a-2ba2-4f2e-917b-1f9accd80b71/118912/?
http://school-collection.edu.ru/catalog/res/1dd50702-5afe-4a8d-ac9d-beff84bf4922/view/
http://school-collection.edu.ru/catalog/res/1dd50702-5afe-4a8d-ac9d-beff84bf4922/view/
http://school-collection.edu.ru/catalog/rubr/42f1c17e-05ad-4d83-8339-c26bf482dae0/?
http://school-collection.edu.ru/catalog/rubr/b33a1431-1b0f-4794-b2a7-83cd3b9d7bca/104711/?
http://school-collection.edu.ru/catalog/rubr/b33a1431-1b0f-4794-b2a7-83cd3b9d7bca/104711/?

Cocrout u3 TpEX MOI[y.]I@ﬁ, BKJIIOHAOMUX 3aJaHWA Ha BBIIIOJIHCHUC PUCYHKOB Ha JIMCTC B
KJIETKY Ha OCHOBE Pa3JIMYHBIX CHEIHAIBHBIX TEKCTOB, COCTABICHHUE IIOCKUX (pUryp U3 yacrei
KBaJIpaTa U Apyrux GUryp, IOCTPOCHUE TEOMETPUUIECKUX PUTYp HA KOOPJAUHATHOM MJIOCKOCTH.

Iporpamma "I'eomeTpust u moaeaupoBanue'

[Ipennasnauena s GopMUpPOBaHUS U 000OIEHHS HAYaIbHBIX MIPEJCTABICHUN O TEOMETPHH U TeoMeTpudeckux ¢urypax. IIporpaMma cocTout u3 Tpex
MOJTyJIel, BKIIOYAIOLIUX B ce0s 3a/1aHUs HAa OTIO3HAHKE U ONEPUPOBAaHUE 3aJaHHBIMU MOJIEISIMU (UTYp, a TAKXKe OMMCAHUE U CO3/IJaHHE HOBBIX MOJETIeH ¢
ITIOMOILBI0 HUHCTPYMEHTAPHUS IPOTPAMMBI.

IIporpamma "OpnHameHTbl"
Cocrout u3 Tpex MoJyJeH, BKIYAOIIHUX 3HAKOMCTBO ¢ OPHAMEHTAIIBHOM POCIUCHIO NAMATHUKOB apXUTEKTYPBI, N3YYEHHUE PA3HBIX BUAOB JIBUIKECHUS
¢buryp Ha IIOCKOCTH, UCCIIEOBAHUE U TOCTPOCHHE JIMHEHHBIX U CETYATHIX OPHAMEHTOB U ITAPKETOB.

5. http://school-collection.edu.ru/catalog/rubr/000001a7-a000-4ddd-221a-2e0046b1dc68/103226/?
VYron. Bunsl yrinos. BeiGop Mepku, koTopoit usmepuiu yroi. Mzmepenue yria.

6. http://school-collection.edu.ru/catalog/rubr/000001a7-a000-4ddd-221a-2e0046b1dc68/103222/?
Jlnnna. CpaBHEHHME OTpe3KOB 1o AymHe. [lepumerp.

7. http://school-collection.edu.ru/catalog/rubr/000001a7-a000-4ddd-221a-2e0046b1dc68/103231/?
CpaBHeHue U U3MepeHHe Iuiouanu Guryp.

8. http://www.chat.ru/~msharko/pentamino.htm

Kny6 mo6ureneii urpst Ilenramuno. Urpsl ¢ ¢purypamu neitamMmudo B komnbtoTepHo# nporpamme IIEHTAMMWHO, nienbto koTopoit siBisieTcst
COCTaBJICHHE Pa3HOOOPA3HBIX QUTYp C MOMOIIBIO 12 371eMeHTOB eHTaMuHO. ABTOp nporpammsl — Muxaunn Ilapko, 1998.


http://school-collection.edu.ru/catalog/res/d529ec6e-d53a-45d2-9567-43c5933d172a/view/
http://school-collection.edu.ru/catalog/res/4646c0b5-017d-40da-9ddc-2aeb8c074121/view/
http://school-collection.edu.ru/catalog/rubr/000001a7-a000-4ddd-221a-2e0046b1dc68/103226/?
http://school-collection.edu.ru/catalog/rubr/000001a7-a000-4ddd-221a-2e0046b1dc68/103222/?
http://school-collection.edu.ru/catalog/rubr/000001a7-a000-4ddd-221a-2e0046b1dc68/103231/?
http://www.chat.ru/~msharko/pentamino.htm

