IIpoucxonsinias B HaCTOSIIMI MOMEHT pedopMa o0111eTO
ob6pazoBanus Poccuiickoit Penepalinu cBsI3aHa ¢ BBEICHN-
eM B neiictBue MdemepallbHBIX TOCYZapCTBEHHBIX OOpa-
30BaTeAbHBIX craHmapTtoB (manee — PI'OC). ®I'OC Ha-
YaJIbHOTO 00111ero oO0pa3oBaHUsl ObLT YTBEPXKIEH MPUKA30M
MuHucTepcTBa oOpa3oBaHusi U Hayku Poccuiickoii ®De-
neparmi B 2009 r., @PI'OC ocHoBHOro obiero obpa3oBa-
Hust — B 2010 ., ®I'OC cpennero (morHOro0) 061Iero oopa-
3oBaHuss — B 2012 . PI'OC — 3T0 pamMOYHBIA HOPMATHUB-
HBIII JOKYMEHT, KOTOpPBI ompeaeiisieT TpU Buaa TpeboBa-
HUIl K OCHOBHOI 0oOpa3oBaTeJbHOI IIporpamMme 00pas3o-
BaTeJbHOM OpraHu3aluu, WMEIOLIEH TroCydapCTBEHHYIO
aKKpeauTaluio: TpeboBaHUsl K CTPYKTYpe TporpaMMbl, Tpe-
OoBaHUS K pe3yjbTaTaM OCBOEHHUSI MPOrpaMMbl — TIpel-
METHBIM, METaIpPeIMETHbIE U JUYHOCTHBIM, TPeOOBaHUS K
YCJIOBUSIM peanu3aluy nporpammbl. Kaxmas oOpa3oBa-
TeJibHas OpraHu3alus, UMeIasi ToCyIapCTBEHHYIO aKKpe-
IUTalMIo, pa3padaTbIBaeT OCHOBHYIO 0O0pa30BaTeIbHYIO
IIporpaMMy caMmocTosITelIbHO. DenepaabHbIe TOCYIapCTBEH-
Hble oOpa3oBaTe/ibHble CTaHAAPThl OO0ECIeuuBalOT Bapu-
aTUBHOCTb COAEPKaHUSI OCHOBHBIX 00pa30oBaTEIbHBIX MPO-
rpaMM, BO3MOXHOCTb (hOPMUPOBAHUSI OOpa30BaTEIbHbBIX
MporpaMM pPa3IMYHOTIO YPOBHS CIOXHOCTH M HaIlpaBJieH-
HOCTH C YYeTOM OOpa30BaTeJIbHBIX MOTPEOHOCTE M CIIO-
cobHocTelt obyuatoluxcs. Takum oOpa3om, pu pa3padoT-
K€ OCHOBHOIi 00pa3oBaTeibHON MPOrpaMMbl YUUTHIBAIOTCS
TUII ¥ BUI, 0oOpa3oBaTeJIbHOM opraHm3aliii, 00pa30BaTeb-
Hble MOTPEOHOCTU W 3aMpPOChl YYaCTHUKOB 0Opa3oBaTesib-
HOTO TIpoliecca.

OcHoBHasg obpa3oBaTebHasI MMporpaMMa o0pa3oBaTeIb-
HOI OpraHu3allMy CKJaAbIBaeTCs U3 MPOrpaMM HavyaJabHOTO
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00I11ero, OCHOBHOTI'O OOIIIETO U CpeaHero (II0JIHOIro) O0IIero
0o0pa3oBaHUs U BKIIIOYAET TPU pasfesia: LieJieBOi, comepxKa-
TEJIbHBIN 1 OpraHU3allMOHHBIN. YUNTeIb-TIPEAMETHUK IIPU-
HUMaeT YydyacThe TIIpexae Bcero B (OPMHUPOBAHUMU CO-
JiepKaTeJIbHOTO pa3fesia OCHOBHOI 00pa3oBaTebHOM IMpo-
rpaMMBbl, TaK KaK UMEHHO B 3TOT pas3aell BXOIIT paboudue
IpOrpaMMBbl OTAEAbHBIX YUEOHBIX IIPEAMETOB, KYpPCOB, OpU-
€HTUPOBAHHBIX Ha JOCTUXKEHME MPEeAMETHBIX, MeTarpem-
METHBIX M JUYHOCTHBIX PE3yJIbTATOB, ONMCAHHBIX B IIeJie-
BOM pa3jiejie OCHOBHOI 00pa30oBaTeIbHOM MPOrpaMMBbl.

Hacrosimee MeTomndeckoe mocoOue MO3BOJUT YUMTE-
JIIO-NIPEIMETHUKY HE TOJIbKO IPaMOTHO COCTaBUThH pabouyio
nporpaMMmy, HO U OpPraHU30BaTh JAESITEIbHOCTb Yy4allluXCs
Ha ypoOKe, KOHTPOJMPOBATh €€ pe3ybTaThl, MCII0JIb30BaTh
pa3nyHbIE CpeaCcTBa OOYYEHMsI, B TOM YMCJIE DJIEKTPOHHbIE
MPUJIOKEHUS K yUeOHUKaM JIMHUU U UHTePHET-pecypChl.

Bce pabouure mporpaMMbl OTAEIbHBIX YYEOHBIX MpeaMe-
TOB U KYypPCOB CTPOSITCS MO €IUHOI CXEME:

1) mosicHUTeNbHASl 3aMKCKa, B KOTOPOW KOHKPETU3U-
pYIOTCSI OOILMEe IIeJIMi OCHOBHOIO OOILEro oOpa3oBaHUSI C
Y4ETOM CIleM(UKU TaHHOTO Y4eOHOTro IipeaMeTa (Kypca),
JaeTcs obIasi XxapakTepucTrUKa IpeaMeTa (Kypca), ONMChI-
BaeTCs €0 MECTO B Y4eOHOM IIIaHE, YKa3bIBAIOTCS TUIHOCT-
HBbI€, METalpeIMETHbIC U IIPeAMETHBIC Pe3yJIbTaThbl OCBOE-
HUSI €r0 collep>KaHus;

2) CTpYKTypa U KpaTKoe coaepxkaHue Y4eOHOTO IIpeaMe-
Ta (Kypca);

3) TeMaTM4YeCKOe IUIaHMPOBAaHUE W3YYEHMUs Y4eOHOTO
npeaMeTta (Kypca) B BUje TaOJUIIbI ¢ XapaKTepUCTUKON oc-
HOBHBIX BUIOB €SI TeIbHOCTY yIallINXCSI;

4) yueOHO-METOANYECKOe U MaTepuaibHO-TEeXHUUYECKOe
oOecrieueHre 00pa30BaTEILHOIO Mpo1ecca.

HNcnonb3oBaHue AaHHOrO TOCOOUSI MO3BOJUT Y4UTE-
JISIM-TIpeAMETHUKAM, PaOOTaIOIIUM MO JUHUSIM «/Ipodbl»,
peanu3oBaTh TpeOoBaHus, IpenbssisieMbie @I'OC Kk pe-
3yJibTaTaM U YCJIOBUSIM OCBOEHUS TIpeMeTa, a aAMUHUCTpa-
oy oOpa30oBaTEIbHOKM OpraHM3allMi — TpeOOBaHMS K OC-
HOBHOI 00pa3oBaTejbHONM MporpaMMe B ee coaepzKaTelib-
HOM pasfere.
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@ [MoscHuTenbHas 3anucka

H3ydyeHne HarissmHOM reoMeTpuM B 5—6 Kiraccax ocy-
IIECTBJISIETCS 3a CYET BApUATUBHOM YacTH y4eOHOTro TUIaHa,
dopMuUpyeMolii 00pa3oBaTeIbHOM OpraHu3alyeid.

VY4eOHMK OCHOBAaH Ha aBTOPCKOI HATJISIAHO-3MIINPUYIEC-
CKOM KOHIIEIIIMM IIOCTPOEHMS IIKOJBHOTO Kypca I'€OMeT-
pun. Ilpu ee cozmaHUM aBTOPHI CTAaBWIM Meped cCO00M cie-
JIYIOILLIME OCHOBHBIE 1IEJIN:

P cucTeMaTH3aIusad MMEIOIITNXCS TeOMETPUIECKUX TIPEI-
CcTaBlieHU U (opMHUpPOBaHUE OCHOB I'€OMETPUYECKUX 3HA-
HUI, HEOOXONMMBIX B NaJbHEWIIEM MpU U3Yy4eHUU CUCTE-
MaTUYecKOoro Kypca B 7—9 kjaccax;

» (dopMupoBaHUE M300pa3UTEIIHLHO-TpaAPUISCKUX yMe-
HU# 1 MPUEeMOB KOHCTPYKTUBHOM AESITEIbHOCTH;

P pa3BUTHE OOPA3HOTO U JIOTMYECKOTO MBIIIJICHUS;

» bopMupoBaHUEe MPOCTPAHCTBEHHBIX MpeaCTaBIEeHUN,
MO3HAaBaTeJILHOTO MHTepeca, MHTEJUIEKTYabHbIX U TBOpYE-
CKUX CIIOCOOHOCTE! yualmxcs.

B cootBercTBUM ¢ DenepaabHBIM TOCYAapCTBEHHBIM 00-
pa3oBaTelIbHBIM CTaHIapPTOM OCHOBHOTO OOIIIETO 00pa3oBa-
HUS B OCHOBE YUYeOHMKA JIEKUT CUCTEMHO-AESTETHOCTHBIN
MOIXO0, KOTOPKI 0GeCIIeunBaET:

» popMHUpOBaHNE TOTOBHOCTM K CaMOpPa3BUTHUIO U HeE-
MIpepbIBHOMY 00pa30BaHUIO;

P oBlageHWE YHUBEPCAJIbHBIMU Y4eOHBIMU ICHCTBUSI-
MU,

P aKTUBHYIO Yy4eOHO-IIO3HABATEIbHYIO JIESATEIbHOCTD
0o0yYaloIInXCs;



P mocTpoeHHne 0Opa30BaATELHOIO IPOLIECCA C YYETOM
WHAMBUAYAJIbHBIX BO3PACTHBIX, IICUXOJIOTMYECKUX U (DU-
3MOJIOTMYECKNX OCOOEHHOCTEN 00yUJaroIInXCs.

DdyHaaMeHTOM, Ha KOTOPOM TTOCTPOEH yUeOHUK, SBJIsSIEeT-
Csl OCHOBHOE TIOJIOXKEHUE TIeIarornyeckoi MCUXoJOoruu, B
COOTBETCTBUM C KOTOPBbIM MBIIILUIEHUE ITOHUMAaeTCs KakK
IesITeJIbHOCTb, MpUUEeM MO3HaBaTeIbHASI ACSITSIbHOCTD y4a-
LIUXCS, KOTOpasi B Ipoliecce oOyueHUs TpeOyeT yrpaBieHUsI
co cTopoHbl yumutens. Crnenmuyecku TeoMeTpudecKue
METOAbI, OCHOBAaHHBLIC Ha HATJSIAHOCTA TeOMETPUUECKUX
00pa3oB, JOCTYIIHBI yYallMMCSI C pa3IMYHON MaTeMaThye-
cKoil monroroBkoii. CucreMaTusaiysi 1 00001IeHUE NMEI0-
IIUXCS Y yIalIuXCs reOMETPUUECKUX MPEACTaBICHUI, TIpU-
o0peTeHNe HOBBIX 3HAHUI OCYIIECTBJISIETCSI B XOAE CaMO-
CTOSITEJIbHOM MCCIIeIOBATEIbCKON AESITEIbHOCTH yUallluXCs,
M TIOTOMY OCHOBOM HATJIIAHOM TeOMETPUM SIBIISIETCSI CUCTE-
Ma MO3HaBaTeNbHBIX 3a1a4 M MPAKTUYSCKUX 3aJaHUil, Ha-
MpaBJieHHasl Ha OBJAaJeHUE YyYalllMMUCS TeOMETPUUYECKUX
METOAOB, MPUOOpPETEHNE VMU OITbITa T€OMETPUUECKOI He-
SITeJIbHOCTH.

Pabora ¢ yaeOHMKOM CIIOCOOCTBYET OBJIAICHUIO OCHOB-
HBIMU YHUBEPCAJIbHBIMU YYE€OHBIMU ACUCTBUSIMU: YMEHUIO
MOJb30BaThCSI YEPTEXKHBIMU M U3MEPUTCIILHBIMUA MHCTPY-
MEHTaMH, AejaTh PUCYHKM K 3agadam. [lpemiaraeMbie
OpakTHYeCcKue 3aJaHusl W 3aJa4d pa3HOOOpa3HbI U UHTE-
pPECHBI, BO MHOTUX CJIydasiX JJis UX pelleHUs] TpeOyIoTCsT He
TOJIBKO M HE€ CTOJIbKO reoMeTpuyecKue 3HaHUsI, CKOJIbKO
yMeHue ¢aHTa3upoBaTh, HAOJIOHATh, KOHCTPYUPOBATh U
JIeJIaTh BBIBO/IBI.

O0pa3HOCTh U HATJISIAHOCTD TEOPETUYECKOTO U 3aJaUYHO-
ro MaTepuala, mpeobaagaHue 3a1a4y Ha pa3BUTUE T€OMETPU -
YeCKOM B30pPKOCTU, NPOCTPAHCTBEHHBIX IIPEICTaBIICHUIA,
WHTYULIMU 1 BOOOpaXKEHUS yJallluxcsl — ellle OAHAa BaXKHasl
cocTtapisolias yueoHuka. [1pu 3ToM B yueOHUKE peann3o-
BaHO Ha TMEpPBbIM B3IJIs HEBBITIOJHUMOE TpeboBaHUE —
MPaKTUYECKU JII00asd 3amada mof CUJIy KaXIOMY YUEHHUKY,
€ClIM CYUTATh pellleHWE 3aJa4l MHOTOYPOBHEBBIM B COOT-
BETCTBUM C BEOyIIMM Ha JTaHHBI MOMEHT CITOCOOOM MBbIIII-
JICHUS yYeHUKaA.
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CogaepkaHWe JIMHUM COOTBETCTBYET IPUMEPHOI Mpo-
rpaMMe IT0 MaTeMaTuKe! 1 amanTrpoBaHHOM 0O6pa3oBaTelb-
Hoii miporpamMme «MatemaTuka. HarmamHass reomeTpus.
5—6 KJ1acco»2.

OpHoit n3 ocobeHHOCTel yuyeOHMKa SIBJISIETCSI OMHOBPE-
MEHHOE€ M3yYeHME BJIIEMEHTOB TJIAHUMETPUU U CTEPEOMET-
puu. Takoe mocTpoeHue Kypca, IIpy KOTOPOM IJIOCKOCTb U
MPOCTPAHCTBO, IJIOCKUE (UTYPHI U OObEMHBIE TeJIa He pa3-
JIeJISIIOTCSl BpEMEHHBIMU paMKaMU UX U3YyYeHUsI, a COCEACT-
BYIOT M OpTraHWYECKM IIepeIlieTaloTCs, CO3aaBasi COUHYIO
FeOMETPUUECKYIO KAPTUHY, MOJYYMIO Ha3BaHUE (Py3UOHU-
crckoro. Tak, B yuyeOHUKE IUIOCKME (DUTYpPBI paccMaTpu-
BAlOTCSI KaK 3JEMEHThI IPOCTPAHCTBEHHBIX TEI. OT pac-
CMOTpPEHUS Kyba 1 ero CBOMCTB YUYEHUKU UAYT K U3YUYESHUIO
KBaJpaTa, IMpaMua U TPEYyroabHUK M3y4aroTCsl B OJHOM
naparpade, NeprneHAUKYISIPHOCTb U MapajieJbHOCTb Tpsi-
MBIX U OTPE3KOB TaKXKe BBOASITCS M HAa IUIOCKOCTU, U B IIPO-
crpaHcTBe. DY3MOHU3M MBJIOXEHUS MO3BOJISIET MOKAa3aTh
MpeuMyIlIecTBa MPOCTPAHCTBA 1O CPAaBHEHMIO C IUIOCKO-
CTblO, HE TIPOTUBOINOCTABJISIS X, 4 TAKXKE MO3BOJISIET COXpa-
HUTb U Pa3BUTh MPOCTPAHCTBEHHYIO MHTYULIHIO.

Dy3MOHUCTCKUI TTOAXOMI, PaCIIUPsIsl 00JacTh MPUMEHE-
HUSI TEOMETPUM, IMO3BOJISIET OOJbIIe pa3HOOOPa3UTh pac-
CMaTpUBaeMble BOIIPOCHI, CBSI3BIBAS UX C JKU3HBIO, a TAKXKE
WUCIIOJIb30BaTh 3aHUMaTebHbIe, HEIIaOJIOHHbIE 3adavyu.
CB$I13b TEOMETPUU C KU3HBIO JIeJIaeT BO3BMOXKHBIM YCUJIECHNE
3CTETUYECKOT0 KOMIIOHEHTAa MaTeMaTUYeCcKOro o0Opa3oBa-
HUSI, IPUYEM 3TU BO3MOXKHOCTU BBIXOASIT JAJEKO 32 PAMKU
COOCTBEHHO MaTeMaTH4YeCKUX MpeaAMeToB. ['eoMeTpruueckue
dakThl WITIOCTPUPYIOTCS TIpUMEpPaAMU W3 apXUTEKTYPHI,
M300pa3UTEIbHOTO MCKYCCTBA, MPOMBIIUIEHHOTO AU3aliHa,
npupoabl. KpomMe scTeTMYecKoro BOCIMTAHUSI IIKOJbHU-
KOB, 9TO HeceT B cebe m1yookuit ¢punocodCKuit CMbICH, TO-
Ka3bIBas CBSI3b MaTeMaTUUECKUX Ui 1 (haKTOB C peaJbHOMK
KU3HBI0. M cIoib30BaHNUE LUTAT U3 XYAOXECTBEHHBIX MTPO-

I TIpuMepHBIe TporpaMMBI IO y4eOHBIM IpeaMeTaM. Martema-
TuKa. 5S—9 knaccel: mpoekr. — M.: [Ipocseuienue, 2010. — (Cran-
nmapThl Broporo nmokoieHust). — C. 14, 23, 47.

2 Meronnyeckoe mocobue. PekoMeHIamy mo coCTaBIEHUIO
pabounx mporpamm. Marematuka. 5—9 Kiacchl / aBT.-COCT.
O. B. Mypasuna. — M.: [Ipoga, 2014. — C. 95, 100—109.



M3BeIEHUI U BbICKA3bIBAaHUI BEJIUMKUX JIIOAEH, CIIOCOOCTBYSI
MOHUMaHWIO MaTepuaja, MOMOTaeT MpeBpalleHulo odyye-
HUS B BMOLIMOHAJIbHO MepeKruBaeMblii Tpoliecc.

[lIupokuii crieKTp BONPOCOB, 3aTparMiBaeMbIX B y4eOHU-
K€, UX 3aHMMAaTeJIbHOCTb, CIIOCOOCTBYIOT Pa3BUTHIO MTO3HA-
BaTeJIbHBIX CIIOCOOHOCTEM, MHTEpeca K U3YYEHUIO TeOMET-
pUU, HECTaHIAPTHOI'O MBIIUICHUS y4allluXcs U UX oOlle-
KYyJIbTYPHOTO Pa3BUTUSI.

B npoliecce n3ydyeHUsi reOMeTpUM YUSHUKU KJlaccupu-
LIUPYIOT TeoMeTpudeckue (bUTypbl, y4aTcsl yCTaHaBJIMBaTh
MPUUYUHHO-CJIEICTBEHHbIE CBSI3U WU CTPOUTH JIOTUYECKUE
YMO3aKJIIOUEHHS TIPU peNIEHU U 3a/1a4 Ha BBIYUCIIEHUE U MO~
CTpOEHMUE.

Takum o6pa3zoM, yUeOHUK HalleJeH Ha JOCTUKEHUE TN~
HOCTHBIX, MeTaIrpeIMETHBIX U TIPeIMETHBIX pe3yJibTaTOB
OCBOEHHUSI O0O0yyarllMMUCS OCHOBHOUW 00Opa3oBaTeIbHON
nporpaMmel 1o pasaeny «HarnsmHas reomeTpust».

VY4yeOHUK uMeeT 4eTKyto cTpykTypy. Kaxnpiit maparpad
HayMHaeTcsd C KpaTKoro BCTyIUiIeHUs. B TeopeTuueckom
U 33Ja4HOM Marepualie BbIIEJEHO C MOMOIIbIO Crelualb-
HBIX 3HAKOB BaXKHOE TIOJIOXKEHUE, KOTOpOe HaAo 3aIlloM-
HUTb, a TaKXe COollepKaHUE MPaKTUUECKOH pabOThl, KOTO-
poe 3aKaH4YMBAETCsl BOIPOCOM, CTUMYJUPYIOLIUM TTPOBEAE-
HHE CaMOOILIEHKU U CAMOKOHTPOJISI €€ BBhIMOJHEHUSI. DTOMY
Ke CIocoOCTByeT pasfen yuyeOHuka «Iloackasku, OTBETHI,
peleHus», coiepxXalluii o0pas3iibl 1JIsi CpPaBHEHUS Pe3yib-
TaTOB, MOJYYEHHBIX OOy4YalOIIUMUCS TTPU BBITIOJIHEHUY 3a-
OaHWUMN.

B 00bsicHUTENbHBIN MaTepral yYeOHUKA BKIIIOUEHBI MC-
TOpUYECKUE CBENIeHUSI, (DparMeHThl JJUTEPATYPHBIX MPOU3-
BEAEHU, WLTIOCTPALIMU KUBOTIUCH.

Yr1oObl TOaAEPXKaTh, YIJIyOUTh U PACILIMPUTH €CTECTBEH-
HbIII MHTEpeC 00yJalolnMxcs K reOMETPUM, aBTOPbl yUeOHU -
Ka BBICTPOWJIM U3JIOKEHUE MaTeprajia Ha OCHOBE pa3pado-
TaHHOW MMU CUCTEMBI YIIPAXKHEHUI, C KOTOPBIMU IIKOJIb-
HUKM CTaJKHUBAIOTCS KaK B y4eOHOM AeATEIbHOCTU, TaK U B
MOBCEeIHEeBHOM XXU3HU. BKITI0OUeHO 60JIbI10e YHUCIO MPaKTU -
YeCKHUX 3aay — 3TO ollpenejieHue (opM pealbHbIX Tpe-
METOB, HAXOXJEHUE HEIepeceKarolMXcs TOPOXEK OT TpeX
JIOMOB [0 BOPOT, UCIIOJIb30BaHUE OTPaXKeHUSI OT JIyXKU TP
U3YYEHUHU 3epKaJTbHOIO OTPAaXXKEHMUS U JIp.
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@ Obuan xapaKTep1cTMKa npeamera

B kxypce HamIsigHOW TeOMEeTpUU OCHOBHOE BHUMAaHUE
yIesseTcss TeoMeTpuYecKuM (urypaM Ha TUIOCKOCTH U B
MPOCTPAHCTBE, TEOMETPUIYECKUM BeJIMYMHAM, MTOHSITUIO pa-
BEHCTBa pUTyp U cUMMETpUU. Y ydaluuxcs (hopMUPYIOTCS
o0IIIe MPEICTaBICHUs O TeOMETPUUYECKUX (urypax, yme-
HUs WX pacro3HaBaTh, Ha3bIBaTb, M300paxaTb, U3MEPSITh.
DTO rOTOBUT UX K U3YYEHUIO CUCTEMATUYECKOTO Kypca reo-
METPUHM B 7 Kj1acce.

IIpy M3yyeHUM 3TOro Kypca YYeHMKHU HCIOJb3YIOT Ha-
OoeHue, KOHCTPYUpOBaHUEe, TeOMETPUUECKUI dKCIIepU-
MEHT.

@ Mecto npeamera B yuebHOM nnaHe

Ha m3yyeHMe HamIsITHOM reoMeTpuM B 5—6 Kjaccax OT-
BOIOUTCS 454, KOTOpHIE BBIACISIOTCS M3 YacTH y4eOHOTO
iaHa, GopMHUpPYeEMOil 0Gpa3oBaTeIbHOM opranusanueiil.

@ TpeboBaHuA K pe3y/ibTaTaM OCBOEHHUS
cofep>KaHus

M3ydyeHmne reoMeTpu B OCHOBHOM IITKOJIE TaeT BO3MOX-
HOCTb O0YYarOIITUMCS TOCTUYD CIAEAYIONINX PE3YIbTATOB:

AUYMHOCHIHbLE:

P OTBETCTBEHHOE OTHOIICHHE K YYE€HUIO, TOTOBHOCTb U
CMOCOOHOCTh 00YYAKOIIUXCS K CaMOPa3BUTUIO U caMoo0pa-
30BaHMIO HA OCHOBE MOTUBALIUU K OOYYEHUIO U TIO3HAHUIO,
K OCO3HAHHOMY IOCTPOCHUIO MHIWBUAYAJIBHOI 00pa3oBa-
TeJIbHON TPAeKTOPUU C YUYETOM YCTOMYMBBIX MO3HABATE/Ib-
HBIX UHTEPECOB;

I TIpuMepHBIe TporpaMMEI IO y4eOHBIM IpeaMeTaM. MaTtema-
TuKa. 5—9 ximaccel: npoekt. — M.: [Ipocsemienue, 2010. — (Cran-
napTtbl Broporo nokosieHus ). — C. 23, 47.



P LIeJIOCTHOE MUPOBO33PEHME, COOTBETCTBYIOIIEE COBpE-
MEHHOMY YPOBHIO Pa3BUTUS HAYKH 1 OOIIIECTBA;

P yMeHUe SICHO, TOYHO, TPaMOTHO M3JIaraThb CBOU MBICIU
B YCTHOM M MUCbMEHHOM pe4yu, IMTOHMMATh CMBICJ IOCTaB-
JICHHOI 3aJayu, BbICTpauMBaTh apryMeHTalluio, IPUBOAUTH
MpUMEPHI U KOHTPIIPUMEPHI;

P KPUTUYHOCTh MBILUIEHUSI, YMEHUE pacIio3HaBaTh JIO-
TMYeCKM HEKOPPEKTHBIE BHICKA3bIBAaHMS, OTJINYATh TUITOTE-
3y oT GaKTa;

P KpeaTUBHOCTh MBIIUICHUSI, WHUILIMATABA, HaXOd4U-
BOCTb, aKTUBHOCTb IIPU pEeIlIeHNN MaTeMaTUYeCKMX 3a1a4;

P CITOCOOHOCTh K 3MOLIMOHAJIBHOMY (3CTETUYECKOMY)
BOCIIPUSITUIO T€OMETPUUYECKUX OOBEKTOB, 3a1ay, pelIeHU,
pacCyXneHuA;

Memanpeamemn ble:

P yMEeHME CAaMOCTOSITEILHO CTaBUTD L)V, BEIOMPATh My~
T pelIeHUST YIYSOHBIX ITPO0JIeM;

P yMEHHE CAMOCTOSITEJbHO IJIAHUPOBATh AJIbTEPHATHB-
HbI€ IIyTU HOCTUKE€HMUS 1ieJiell, 0OCO3HAaHHO BBIOMpATh HAU-
O0ojiee 3¢ (EeKTUBHBIE CIIOCOOBI pelleHUs YYEOHBIX U I10-
3HABaTeIbHBIX 33144,

P yMeHHEe BUACTb T€OMETPUYECKYIO 3a4ayy B KOHTEKCTE
npoOJieMHOH CUTyalliy U B OKPY:KaIOLlei KU3HU;

P yMeHME HAXOOWUTh B Pa3INMYHBLIX MCTOYHMKAX WHGOP-
MallMlo, HEOOXOIMMYIO [JIsl PELIeHUsS TeOMeTPUYECKUX
npo0JieM, MPeICTaBIsATh e¢ B y1oOHOoU popMe (B Buie Tab-
JIULIBI, TpaduKa, cXeMbl, pUCyHKa, MOJIEJIU U Jp.); TIPUHU-
MaTh pElIeHUE B YCJIOBUSX HEMOJIHONW M MU30BITOYHON MH-
dopmanuu;

P yMeHME BBIIBHUTATh TUIOTE3bl IIPU PEIICHUN YIeOHBIX
3aja4 ¥ MOHUMAaTh HEOOXOAUMOCTb UX MMPOBEPKMU;

npeomemnmuoie:

P nmpencTaBieHUEe O FeOMETPUM KaK Hayke u3 cdhepbl ue-
JIOBEUECKOM NesATeIbHOCTH, O €€ 3HAUMMOCTH B XXU3HM 4e-
JIOBEKa;

P yMeHue paboTaTh ¢ MaTEMaTUYECKHUM TEKCTOM (CTPYK-
TypUpPOBaTh, U3BJIeKaTh HEOOXOAUMYIO MH(MOPMALINIO);

P BrameHne HEKOTOPBIMUA OCHOBHBIMU TTOHSITUSIMU T€0-
METPHUH, 3HAKOMCTBO C IIPOCTEHUIIIMMU TUIOCKUMH 1 00 BEM-
HBIMH TeOMETPUIECKUMU (DUTYpaMMU;
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P BlIafieHUE CIEAYIOLIUMU MPAKTUYECKUMU YMEHUSIMU:
HCITOJIb30BaTh FTeOMETPUUECKUIA SI3bIK IS OITMCAHUS TIpe-
METOB OKPY:KAIOIIEeTO0 MMpPA; BBHIMNOJIHSATH UYePTEXKU, NelIaTh
PUCYHKM, CXEMBI K YCIIOBUIO 3a0a4l; U3MEPSITh JJIUHBI OT-
PE3KOB, BEJIMYMHEI YIJIOB, UCIIOJIL30BaTh (DOPMYJIBI JIJIST BBI-
YMCJICHUS TIEPUMETPOB, TUIONIANEA 1 00beMOB HEKOTOPBIX
TeoOMEeTPUUYECKUX QUTyp.

JocTrKeHue IMYHOCTHBIX pe3yJIbTaTOB OLIEHUBAETCS Ha
Ka4eCTBEHHOM ypoBHe (0e3 otMeTKH). CHOpMUPOBAHHOCTh
MeTanpeAMETHBIX U IMPEIMETHBIX YMEHUIl OLIeHUBaeTCs B
bajiax mo pe3yabTaraM TeKyIero, TeMaTU4eCKOro U UTOro-
BOTO KOHTPOJIS.

CopeprkaHue, peanusyemoe
C NoMolLLblo yuebHUKa

Harnsanubele npeacraBieHusi o purypax Ha IJTOCKOCTU:
npsimasi, OTpe30K, Jiyd, yroj, JioMaHasi, MHOTOYTOJIbHUK,
OKPYXHOCTb, KpyT. YeTbIpeXyroJbHUK, IPSIMOYTOJIbHUK,
KBaIpar, napaiienoepamm, pom6'. TpeyroibHHK, BUIbI
TPeYroJibHUKOB. [locmpoerue mpey2oabHUK0E ¢ NOMOWbIO
mpancnopmupa, yupkyaa u auHeliku. IIpaBuibHbIe
MHOIOyrojibHuku. M3o0paxeHne reoMeTpudecKux (uryp.
B3aumHoe pacriojioxxeHue nByX MOpsiMbIX. [locmpoenue
NPAMOLU, NapailesbHOol UAU NepneHOUKYASAPHOU OaHHOU
NPAMOIL, C NOMOUWBIO YUPKYAS U NUHEUKU.

I'pag. ITocmpoerue epaghoe o0HUM pocHepKOM.

JlnuHa oTpe3ka, AauHa JomaHoii. Ilepumerp MHOro-
yrojibHUKa. ENMHUIIBI u3MepeHus minHbl. U3MepeHue miu-
HbI OTpe3Ka, MOCTPOEHUE OTpe3Ka 3aJaHHOW JJIMHBI.

Bunper yrimos. I'pamycHas mepa yria. M3mepenue m 1mo-
CTPOEHUE YTJIOB C MMOMOIIBIO TpaHCIOpTUpa. buccekmpuca
yena. Bepmukaavnsie u cmedcHble yenuol.

IMoHsTue momany GUrypbl; eIMHULIBI U3MEPEHUS TI0-
mwanu. [Tnomans npsimoyroiabHuKa, kBaapata. [TpubauxkeH-
Hble M3MEpeHUs IUIolaneid puryp Ha KiaeTtdyaToi Oymare.
PaBHOBenukue u pagrococmasaernnvle PUTyphI.

1 TeMbI, BBIICJICHHBIC KYPCUBOM, N3Yy4YalOTCAd B OBHAKOMMUTECIIb-
HOM IlJIaH€E.
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HarnsmgHple ipeacTaBaeHUs O IPOCTPAHCTBEHHBIX (DUTY-
pax: Ky0, mapajuiejenunes, mpu3Ma, nupaMuaa, map, che-
pa, kKoHyc, uuiauHap. WM3o0paxeHue MNPOCTPaHCTBEHHBIX
¢uryp Ha 1iockoct. Ilpumepsl cedeHuii. Jameuamens-
Hble Kpusvle. MHoOrorpaHHUKU. [Ipoekyuu mHocoepanHu-
koe6. TlpaBunbHble MHOTOrpaHHUKU. [IpumMepbl paszBepTok
MHOTOTPAaHHUKOB. B3aumHoe pacnonodxceHue 08yx Npsi-
MbIX 8 NDOCMPAHCMEe.

[Tonsartue ob6bema, eguHULIBI 00beMa. OObEM IIPSIMO-
YTOJILHOTO TapaJjuiesenumnena, Kyoa.

IMTonsiTue o paBeHcTBe huryp. Ilosopom, napainenvhulii
neperoc, lieHTpajibHasl, oceBasl U 3epKajibHasi CUMMETPUU.
MN306paxeHre CUMMETPUYIHBIX GUTYP.

KoopauHaThl TOUYKH Ha MPSIMOiA, Ha MIJIOCKOCTU U B MIPO-
CTPaHCTBE.

TemMaTuueckoe niaHMpoBaHUe
no Kjaccam v pasgenam yyebHuka

TeMaTnueckoe miaaHMpOBaHUE peaiu3yeT ONUH U3 BO3-
MOXHBIX TTOJIXOJIOB K pacIipeie]IeHUIO U3ydaeMOTro MaTepy-
ajla, He HOCUT 00$13aTeJIbHOTO XapaKTepa WM He MCKIIOYaeT
BO3MOXHOCTell MHOro pacrnpeneiaeHust coaepxkanusi. C mo-
MOIIBIO HACTOSIIIIETO MOCOOUSI yUUTEIb MOXET pa3padboTaThb
pabouyio mporpamMmy sl BKIIOYEHUSI €€ B OCHOBHYIO 00pa-
30BaTe/IbHYI0 MporpaMmy o0pa3oBaTeIbHONM OpraHu3aluu,
a TaKKe OpraHn30BaTh AeSITeILHOCTD YYaIIuXcsI 1 KOHTPOJIb
ee pe3yJIbTaToB.

B TemaTtuueckoM IUIaHUPOBAaHUM pPa3[e/ibi OCHOBHOTO
coliep>KaHUsI pa3dUThl HA TEMBI B MOPSAKE UX U3YUYECHUS B
yyeOHUKeE.

OCOOEHHOCTBIO TEMATUUECKOTO TIJIAHUPOBAHUS SIBJISIET-
¢S TO, UTO B HEM COMIEPXKUTCS OMUCAHUE BO3MOXHBIX BUIOB
JIeSITEeJIbHOCTU ydalluXcsl B MpPOLIECCe YCBOEHUSI COOT-
BETCTBYIOILIETO COAEPKAHMSI, HATIPABJIECHHBIX HA HOCTMXKE-
HHME TIOCTaBJICHHBIX IIeJeil OOydyeHUsI. DTO OpPMEHTUPYET
YUYUTeJIS HA yCUJIEHUE AeSITEIbHOCTHOIO TOAX0Ja B 00yye-
HUM, HA OPraHM3aIli0 Pa3HOOOpPa3HO YUeOHOIM AeATeIb-
HOCTH, OTBEYalOIIeil COBPEMEHHBIM IICUXOJIOTO-IIeIaroru-
YeCKMM B3IJIsIIaM, Ha UCITOJIb30BaHUE COBPEMEHHBIX TEXHO-
JIOTUH.
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IInanupoBanne B 5—6 Kjaccax COCTaBIECHO U3 pacuera
454, PaGouyio IporpamMmy COCTaBIsSeT OOpa3oBaTeIbHAS
OpraHu3anus 3a CYeT BApMaTUBHOTO KOMIIOHEHTA.

5 KJIIACC

CopeprkaHue matepuana
nyHKTa yuebHuKa

Konu-
4yecTBO
yacos

XapakrepMcTuKa
OCHOBHbIX BU10B
AeATENbHOCTH yYEHHUKA

1. IlepBble maru
B reoMeTpuu

HUcTtopus pa3BuTHs reo-
meTpuu. MHCTpyMEHThI
JUISI IOCTPOEHUM U U3-
MEpPEHUI B TeOMETPUU

1

M3MepsTh ¢ TTOMOIIBIO
WHCTPYMEHTOB 1 CPaBHU-
BaTh JUIMHBI OTPE3KOB 1
BEJIMYMHBI YIJIOB. CTPOUTH
OTPE3KU 3aJaHHOU AJIMHbI
C MOMOTIbIO JTUHEWKU U
LMPKYJIS U YIJIbI 33 JaHHOMU
BEJIMYUHBI C TOMOLIBIO
TpaHcnopTupa. Beipaxatb
OJTHU €IUHUIIBI U3MEPE-
HMS JUIMH Yyepe3 ApyTrue

2. IIpocTpaHCTBO U
pPa3MepHOCTH

OnHOMepHOe TTPOCTpaH-
CTBO (TOYKH, OTPE3KU,
JIy4d), AByMEPHOE IIPO-
CTPAHCTBO (TPEYroyb-
HUK, KBagpaT, OKpYX-
HOCTB), TpEXMEPHOE
MPOCTPAHCTBO (ITPSIMO-
YTOJIbHBIM NapaJiese-
numnen, Kyo).

ITmockue u TIpocTpaHCT-
BeHHBIe purypsl. Ilepc-
MEeKTUBa KaK CPENICTBO
U300pakeHUsI TpexMep-
HOTO TIPOCTPAHCTBA Ha
TUTOCKOCTH. YeThIpex-
YTOJILHUK, AMaroHaIu
YEeThIPEXyroJbHUKA.

Ky6 n mupamunma, ux
M300paKeHUs Ha TII0C-
KOCTH

H3ob6paxath reoMeTpuye-
cKue (pUTypsI TIIOCKUE U
MMPOCTPAaHCTBEHHBIE OT PY-
KU U C UCTIOJIb30BAHUEM
YepTEKHBIX MHCTPYMEH-
TOB. PasznmmuaTth purypel
TUIOCKHUE U 0OBbEMHbBIE
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IIpoodoarncenue maba.

Konu- XapakrepucTuka
CopeprxaHue matepuana
nyHkTa yl-le6|-|m(a 4yecTBO OCHOBHbIX BUAOB
yacoB AeATeNIbHOCTHU YYEeHHUKa
3. Ilpocreiinue reo- 1 Pacrmio3naBath, Ha3bIBaTh
MeTpudecKne purypsi U CTPOUTH FeOMEeTpHrYe-
['eomMeTpryecKie MOHSI- CKue GHUryphl (TOYKY, Mps-
TUSA: TOYKA, psIMasi, OT- MYIO, OTPE30K, JIy4, YTod),
PEe30K, JIyd, yros. Bumsl BUIbI YTJIOB (OCTPbIiA, TIpsi-
YIJIOB: OCTPHI, TIPSIMOA, MOMU, TYIOU, pasBEPHY-
TYNOi1, PA3BEPHYTHIIA. TBIi1), BEPTUKAJIbHBIC YT~
UsMepeHue yIoB ¢ JIBI U CMEKHBIE YTJIbI.
TTIOMOIIBIO TPAHCTIOPTH - CTpouTh OUCCEKTPUCY Ha
pa. BepTuKanbubie 1 IJ1a3 ¥ C IIOMOIIIbIO TpaHC-
CMEXHBIE YIIbL. Jluaro- IopTupa
HaJIb KBagpara. buc-
CEeKTpHca yria
4. KoHcTpyuposanue 1 MonenpoBaTh TeOMeTpU-
u3 «T» yecKue (pUTYphl, UCITOTb-
KoHcTpynpoBaHue Ha 3yst Oymary
IJIOCKOCTH M B IIPO-
CTPaHCTBE, a TAKXKE Ha
KJIeT4yaToii Oymare u3
yacTeil OykBol T
5. Ky0 u ero cBoiicTBa 2 Pacrnio3HaBath 1 Ha3bIBaTh
MHOTOrpaHHUKH. Ky0 U ero 3J1eMeHTHI (Bep-
BeplunHbl, pe6pa, rpa- LIMHBI, pedpa, rpaHu,
HY MHOTOTPaHHUKA. IMaroHaIm).
Ky6: BepImHbI, pedpa Pacno3naBaTh Ky0 o ero
. bl b
rpaHu, AUArOHab, IPO- pa3BepTKe. MI3rortaBnm-
TUBOIIOJIOXHbIE BEPLIM - BaTh Ky0 U3 pa3BEPTKHU.
Hbl. Pa3zBeprka Ky6a TpusoauTs npuMepsl
MIPEIMETOB U3 OKPY-
JKAIOILEro Myupa, MMeIo-
mux gopMy Kyda
6. 3amauu Ha pa3pe3a- 1 M3ob6paxaTh paBHbIE DU-

HHUE U CKJIAJbIBAHHE
¢buryp

PaBeHcTBO (huryp npu
HanoxeHun. Crnocoobl

TYpBI 1 0O0CHOBBIBATh UX
paBeHcTBO. KOHCTpyHpO-
BaTh 3aJaHHBIC (DUTYPHI U3
TUTOCKUX TEOMETPUUECKHX
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IIpodoaxncenue maba.

C KO)'I"' XapaKTepm:TMKa
oaep>kaHWe MaTepUana
nyHKTa yueGHuKa 4yecTBO OCHOBHbIX BUAOB
yacoB AEATENIbBHOCTH YUEHHUKA
pa3pe3aHusi KBaapaTa Ha ¢uryp. PacuneHsits, Bpa-
paBHbIe yacTh. Paspesa- 11aTh, COBMEIIaTh, HAKJIa-
HUE MHOTOYTOJILHUKOB JBIBATh (DUTYPbI
Ha paBHbIE yacTh. Urpa
«ITentamuHo». KoHcT-
PYMPOBAaHKE MHOTO-
YTOJILHUKOB
7. TpeyroabHuK 1 PacriosHaBartb Ha yepTe-
MHuoroyroiasHuK. Tpe- Kax, ”30§pa>‘(a“’ TpAMO-
YTONBbHUK: BEPLIMHEI, YTOJIHBIH, OCTPOYTOJIB-
CTOPOHBI, YIJIBL. Bumbl HBIW, TYTIOYTOIBHBIN,
TPEyrOJIbHUKOB (pa3HoO- paBH06eﬂpeHquM’ paB-
CTOPOHHMIA, PABHOGEI- HOCTOPOHHMIA, Pa3HOCTO-
DPEHHbIiA, PABHOCTOPOH- POHHMIA TPEYTOJILHUKMU.
HUIA, OCTPOYTOJIbHbII, PacniosnaBath 1 Ha3bIBaTh
MPSAMOYTOJILHBIIA, TYIIO- NMPpaMHULY U €TO 3JIEMEH-
yroyibHbII). [Tupamuga. ThI (BEPLIMHBI, pebpa, Tpa-
TIpaBHTbHAS TPEYTONb- Hu). Pacrioznasath nupa-
Has MMpaMuIa (TeTpa- MUY I10 €ETO Pa3BEPTKE.
51p). PaspepTka nupa- HsroraBnuBarth ee U3 pas-
Munbl. [ToctpoeHue Tpe- BEPTKU.
YTOJIBHUKOB (110 JBYM HpusoanTs npumepbl
CTOPOHAM U YIITy MEXIY [PCIMETOB 13 OKPY2KAI0-
HMMH, 110 CTOPOHE U IETo MUpa, HMEIONINX
JIBYM yTJIaM, TI0 TPEM dbopmy mupamubL.
CTOPOHAM) C MTOMOIIIBIO Cmpoums mpey2oabHuk
TPAHCIIOPTUPA, LIUPKY- (no deym cmoponam u ye-
19 M THHEHKI 1y mexncoy HuUMU, NO CMO-
POHe U 08yM yenam,
no mpem cmopoHam) ¢ no-
MOULbI0 MPAHCROpMUpA,
UUPKYAS U AUHEKU"
8. IIpaBusibHbIE 2 PaznuyaTh 1 Ha3bIBaThH

MHOI'OrpaHHMKH

Terpasnp, Ky0, okTasp,
JoieKasp, UKOCadp.

MpaBWIbHbIE MHOTOTPaH-
HUKU. BerYucisars mo
dopmyie Ditnepa. U3ro-

! HOHOJ’IHI/ITCHLHI)IC BHUIBI J€ATCJIbHOCTU BbIACJICHBI KYPCHUBOM.
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IIpoodoarncenue maba.

Konu- XapakrepucTuka
CopeprxaHue matepuana
4yecTBO OCHOBHbIX BUAOB
nNyHKTa yueb6HUKa

yacoB AeATeNIbHOCTHU YYEeHHUKa
Ddopmyina Ditnepa. Pas- TaBJIMBATh HEKOTOPHIE
BEPTKU IIPaBUIIbHBIX MpaBWIbHbIE MHOTOIPAH-
MHOTOTPAaHHUKOB HUKM U3 UX Pa3BEPTOK
9. 'eomeTpHuecKme 1 KoncTpympoBaTh 3amaH-
roJIOBOJIOMKH HbIe (DUTYPBI U3 TUIOCKUX
Urpa «Taurpam». Co- reoMeTpUYECKUX GUTYp
CTaBJIeHUE 3aJaHHBIX
MHOTOYTOJIbHUKOB U3
OrpaHUYEHHOTO YMClia
¢buryp
10. N3mepeHue nvHbI 1 W3MmepaTh minHy oTpe3Ka
EAMHMLIBI U3MEPEHUS JNMHelKkoi. Beipaxats o~
JuTnHbI. CTApUHHBIE HU eAUHULIBI U3MEPEHUS
eIMHULBI U3MEPECHMUSL. AUITHH 9€PE3 IPYTUE.
DTaNoH U3MepeHHs HaxomnTe TOYHOCTH
JUTMHBI — MeTp. Eaunu- U3MEpEeHUs IIPUOOPOB.
116l U3MEPEHUsT IPUOO- M3MepsTh IIMHBI KPUBBIX
poB. To4HOCTB M3Mepe- JINHAN
HUST
11. N3mepenue mio- 2 Haxonutb mpubamxeH-
IAaa4 ¥ 00bemMa HbIC 3HAUCHUS TJIOLIAIN,
EOMHULIBI U3BMEpEHUS M3MepsATh IIoIanm du-
mwowany. Msmeperue Typ C U3OBITKOM U HEl0C-
TIow@nu bULyphl ¢ U3- TaTKOM; UCITOJIb30BaTh
OBITKOM U C HEIOCTAT- PasHBIC CAMHUIIBL IUTOIIA~
KOM 1 1 00beMa
IMpubamxeHHOE HAXOX-
neHue tutomaau. IMamer-
Ka. EquHMIIBI u3Mepe-
HUSI TUIOLIAAU U 00beMa
12. BpruucJjenue 1Jm- 2 Brraucnsars naomanu

HBI, TLUIOIAAU ¥ 00b-
emMa

HaxoxneHnue mioiaau
¢urypsl ¢ TOMOIIIbIO Na-

MPSIMOYTOJIbHUKA U KBaJl -
pata, ucoab3ysa Gopmy-
JIbl. BEMMCIISITE 00BEeM Ky-
0a 1 IPSIMOYTOJILHOTO
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IIpodoaxncenue maba.

C Konu- XapakTepucTtuka
oAep)kaHHe MaTtepuana
nyHkTa yl-le6|-|m(a 4yecTBO OCHOBHbIX BUAOB
yacos AEATENbHOCTHU YHEeHHUKa

JIETKU, 00beMa Tejia ¢ napasuiesienuIiea 1o

TIOMOILIbIO € TMHUYHBIX ¢dopmynam. Beipaxats of-

KyoukoB. PaBHococTaB- HUY €AVHULIBI TJIOIAIUA U

JIEHHbIE U PAaBHOBEJIU - o0beMa uepes Ipyrue

kue ¢urypsl. [Inomans

MPSIMOYTOJIbHUKA.

OO0BEM IPSIMOYTOJIBHOTO

napasuiesienumnena

13. OKpyzKHOCTD 1 Pacrnio3naBarth Ha yepre-

OKpYXHOCTb U KPYT: axX 1 Ha3bIBaTb OKPYX-

LIEHTP, pagnuyc, Iua- HOCTb U1 €€ 2JIEMEHTbI

MeTp. ITpaBUIbLHBIA (ueHTp, pamuyc, nna-

MHOTOYTOJIbHUK, BITU- meTp). M306paxarh ok-

CAHHBIH B OKPYKHOCTb PYXHOCTb. PacriosHaBath
MpaBWIbLHBIA MHOTOYTOJIb-
HUK, BITUCAHHBIN B OK-
pyxHocTb. CTpOUTH Mpa-
BUJIbHbIE MHOTOYTOJIbHU -
KM C TIOMOIIBIO LIMPKYJISI U
TpaHCIIOPTUpPA

14. 'eomeTprueckmii 1 Pacno3HaBaTbh reoMeTpu-

TPEHUHT yecKue (purypol B CI10X-

3aHUMaTeIbHBIE 3a1a4N HBIX KOH(UTypauusx. Ber-

Ha MOJICYET FeOMETPH - YJICHSITh U3 YepTeXka OT-

yeckux UTYp B pasIny- NeJIbHBIC 3JIEMEHThI

HBIX TUIOCKUX KOH(U-

TypaLusx

15. TonojiornyecKue 1 CTpouTh reOMETPUIECKIE

ONbITHI

Jluct Mebuyca. OrbITh
¢ 1uctom Mebuyca. Boi-
YyepurmBaHUE TeOMETPU-
YeCcKUX (GUTyp OgTHUM
pocuepkom. I'pad, y3br
rpada. BoamoxHOCTh
noctpoeHus rpada
OTHUM POCUYEPKOM

durypsl ot pyku. Mccie-
JIOBaTh Y OMUCHIBATH
CcBOIicTBa (YUTYp, UCITOJIb-
3ysl OKCIIEPUMEHT, HaOJII0-
JIeHUE, U3MEpPEeHUe U MO-
nenaupoBaHue. PucoBaTtb
rpadbl, COOTBETCTBYIO-
1Iue 3amaye
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Okonuarnue maoa.

Konu- Xapakrepuctuka
CopepyxaHue matepuana
4yecTBO OCHOBHbIX BUAOB
nNyHKTa yuebHHKa
4yacosB AesATe/IbHOCTH Y4eHUKa
16. 3apaum 1 KoncTpynpoBaTh ¢purypsl
CO CIMYKaAMM u3 cninuek. MccnenoBathb
3aHMMAaTe/IbHbIE 3a0a9n U OITUCBIBATh CBOMCTBA
Ha COCTaBJICHUE TEOMET- duryp, ucrnonn3ys sxcre-
pUYecKUX DUTYD U3 pUMEHT, HabJIloIeHue,
crinuex. Tpancdopma- U3MepeHue U MOIeIUpo-
1y GUryp mpu rnepe- BaHMC
KJ1aIbIBAHUM CIIUYEK
17. 3ammdpoBanHasn 1 Pucosartb dpurypy, nomy-
nepenucka YeHHYIO IMPY MOBOPOTE Ha
Mosopor. Lludgposka 3aJIaHHBIN YroJ B 3a1aH-
C MOMOILIBIO 64-KJ1e- HOM HarpaBJieHuU
TOYHOTO KBaapara
18. 3agaun, rojo0Bo- 1 HccnenoBaTh 1 OIUCHI-
JIOMKH, UTPbI BaTh CBOICTBA DUTYD, UC-
Tlenenue GUTYpHI Ha MTOJIB3YST SKCIIEPUMEHT,
yactu. UUrpel co crnyka- HalmoIeH1e, U3MEpeHNe
MU, C MHOTOTpaHHUKa- 1 MOACTUPOBaHME
M. [Tpoekimm MHOTO-
IPaHHUKOB
3ayeTHBI YPOK 1
Bcero 23
6 KJIACC
Konu- XapaKkrepucThka
CopepyxaHue matepuana
nyHkTa yqe6Hm<a 4yecTBO OCHOBHbIX BUAOB
yacos AeATe/IbHOCTHU YYHEeHUKa
19. ®urypku u3s Kyom- 2 KoHctpyupoBats Tena us

KOB U UX YacTemn
Merton Tpex mpoeKIInii
IIPOCTPAHCTBEHHBIX TEII.
CocrapiieHue Kyoa u3
MHororpaHHukoB. Ce-
YyeHus Kyoa

Ky6ukoB. PaccMatpuBaTh
MPOCTEUIIINE CEUSHUS
MIPOCTPAHCTBEHHBIX (U~
Iyp, MoJlydaeMble yTeM
MPEeIMETHOTO MOJIEJIU -
pOBaHUsI, OTIPENEISATh UX
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IIpoodoaxncenue maba.

c Konu- Xapakrepuctuka
OAepXxaHue marephana 4yecTBO OCHOBHbIX BUAOB
nyHkTa yueGHuKa yacoB AesATe/IbHOCTH YY4eHUKa
Bua. COOTHOCUTD MTPO-
CTpaHCTBEHHBIE (PUTYPBI
C VX TIPOEKIIUSIMU Ha
TUTOCKOCTh
20. ITapanieabHOCTD 2 Pacrio3HaBaTh B3aMMHOE
W NepneHauKyJIsap- PaCITOJIOXKEHUE TIPSIMBIX
HOCTb (TIepecekarormxcs, mna-
Tapasie bHbie 1 nep- paJUIeNIbHBIX, TIEPIICHIM -
MEeHAUKYIAPHbIE TPsi- KYJISIDHBIX) B POCTPAHCT-
MbIe Ha IUIOCKOCTH U B Be. [IpUBOOUTE TPUMEPDI
nipoctpatctse. [ocTpo- PACTIONIOKEHMUST TIPSIMBIX
eHHUe TapauTe/bHbIX Ha Kyb6e. CTpouTsb Imapaj-
W MepTIeHIMKYTAPHBIX JieJIbHbIE U MepIeHANKY-
TIPSMBIX C TIOMOIIBIO JIAPHBIE MPAMbIE € 10—
JIMHEWKU U YEPTEKHOTO MOIIBIO HMPKYJIA 1 INHEH -
yronbHUKa. I[TocTpo- K1
eHue TIPSIMOi1, TTapaJ-
JIETBHOM M MIepTIEHINKY -
JISPHOM NAHHOM, C
TOMOIIIBIO IUPKYJIS U
nuHeiku. I[Napannens-
HbIE, IEPIIEHINKYJISP-
HbIE U CKpeIuBalole-
cs pedbpa kyb6a. Ckpe-
IIWBAIOIINECS MPSIMbIe
21. ITapanneaorpam- 1 MonenupoBaHue napai-

MbI

IMapannenorpamm,
poMO, MPSIMOYTOJIbHUK.
HexkoTtopsle cBoiicTBa
napasuieJIorpaMMOB.
[Nonyyenue napauienb-
HBIX U TIepHEHIAUKYJIISIP-
HBIX TIPSIMBIX C T1O-
MOIIbIO IeperndaHus
snucrta. CBoliCcTBa KBajI-

JIEIHBIX U MEePIeHANKY-
JISIPHBIX TIPSIMBIX C TIO-
MOIIIBIO JIUCTa OyMaru.
HccnenoBath 1 ONIMCHIBATh
cBolicTBa poMba, KBagpa-
Ta U IPSIMOYTOJIbHUKA, UC-
MOJIb3YST DKCIIEPUMEHT,
HaOJIoIeHNe, U3MepeHue
1 MOJEIMPOBaHUE
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IIpodoarncenue maba.

Konu- XapaktepucTuka
CopeprxaHue marepuana
4yecTBO OCHOBHbIX BUAOB
nNyHKTa yuebHHKa
yacos AesATe/IbHOCTHU YYHEeHUKa
parta u mpsIMOYTOJIbHU-
Ka, ToJy4YeHHbIEe Te-
perubaHueM JICTA.
30J10TOE ceueHue
22. KoopauHaTsl, KO- 1 Haxoauth KOOpaHATHI

OpauHaThbI, KOOp-
JUHATBHI...

OmnpeneneHne MeCTOHa-
XOXJEeHUSI 00bEKTOB Ha
reorpacu4ecKkoi Kapre.
OmnpeneeHue MOI0XKe-
HUSI KOpabJisi B UTpe
«Mopckoii 60i1». Koop-
NIMHATHAas TJI0OCKOCTb.
KoopauHaTbl TOUKM Ha
wiockocTu. IlonsipHbie
KOOPAWHATHI: yTOJI U
paccrosinue. JlekapToBa
cucTteMa KOOpAMHAT B
MMPOCTPAHCTBE

TOYKHN U CTPOUTH TOYKY ITO
€€ KooparHaTaM Ha IJIOC-
KOCTH

23. Opuramu

CknanpsiBaHue ¢puUryp us
OyMmaru 1mo cxeme

Koncrpynposats 3agaH-
HbI€ OOBEKTHI U3 OyMaru.
PaGoraTh mo npenmnuca-
HUIO, YUTATh YePTEKU U
CXEMBbI

24. 3ameuaTeibHbIE
KpHUBbIE

KoHuueckue ceueHUst
KOHYca: BJUTUTIC, OKPYXK-
HOCTb, TUnepooJa, rna-
pa6ona. Cripanb Apxu-
Mena. CuHycouaa.
Kapnuouna. Huknouna.
Tunonuxiionna

CTpoutb 3aMeuaresibHbIC
KPUBBIE (3JUTUTIC, OKPYXK-
HOCTb, Tunep0oJy, mapa-
0601y, Cripaib ApXrumena,
CUHYCOWY, KapIHOUy,
LIMKJIOUY U Ap.) OT PYKU
C TTOMOIIBIO BCTIOMOTa~
TEJIbHBIX CPENCTB
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IIpoodoaxncenue maba.

Konu- Xapakrepuctuka
Copep>kaHue matepuana
nyHkTa yue6HuKa 4yecTBO OCHOBHbIX BUAOB
yacos AeATe/IbHOCTH YYEeHUKa
25. Kpusbie 1 OcCylIeCTBISATh IIOBOPOT
JIpakoHa ¢urypsl Ha 3aITaHHbI I YTOJ
TpaBuia noayyeHus B 3alaHHOM HarmpasJe-
KpuBbIX JIpakoHa HUU, pUCOBAThb OT PYKH
U T10 TIpEANTUCAaHUSIM
26. JIaOMPUHTBI 1 Pemats 3amauu ¢ no-
Hcropun 1aGUPUHTOB. MOIIBIO METOZIOB: P0G 1
Croco6bl peleHuit 3a- OIIMOOK, 3a4€PKUBAHUS
1y ¢ TaGUPUHTAMU: Me- TYMWKOB U MpaBuJjia OTHOMI
TOM TIPO6 1 OIINGOK, pyku. [TpuMeHATh METOIBI
METOI 3auepKUBAHHUSI MPOXOXKAEHUS TAOUPUH-
TYIUKOB, TIPABUJIO TOB
OJTHOM pyKU
27. I'eomeTpus KieT- 1 IIpumeHsTh cBOMicTBa DU~
garoii Oymaru Typ MpU pellieHUU 3aa4 Ha
TTocTpOeHUs TIepHEH - Kyeryaroi Gymare. Crpo-
KyJSIpa K OTPE3KY C IO~ WUTh (UTYPBI Ha KJIETYaTON
MolLbIo JnHelKy. I1o- Oymare ¢ y4eToM ux
CTPOEHME OKPYKHOCTH cpoiicts. Mcronb3oBarh
Ha KJIeT4aToil Gymare. KJIeT4aTyio Oymary Kak na-
[MocTpoeHue mpsiMo- JeTKY
YTOJILHOTO TPEYroJibHU-
Ka M KBajpara 1o 3afaH-
HOW MIomanu
28. 3epkajbHOE OT- 1 Ha6monath 3a UBMEHEHU-
pakeHue eM 00beKTa MpU 3epKajib-
TosyueHue n306paxe- HOM otobpaxkeHnu. Ctpo-
HUIA TIPY 3epKATBHOM UTb OOBEKTBI IPU 3€PKalb-
OTPaXXE€HUHU OT OIHOTO HOM OTOOpaXeHUH
1 HECKOJIBKMX 3epKal
29. CummeTpus 2 HaxonuThk B oKpy>KarolieM

OceBasi CHMMETpUSI.
3epKaJibHasi CHMMETPUS
KaK YaCTHBIN ciyyan

MUpe TJIOCKUE U TIPO-
CTPaHCTBEHHBIC CUMMET-
puuHble ¢purypsl. Ctpo-
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IIpodoarncenue maba.

CopepyxaHue matepuana Koau- Xapaxrepucruka
nyHkTa yl-|e6|-|m<a 4yecTBO OCHOBHbIX BUAOB
yacos AeATe/IbHOCTHU YYHEHUKa
oceBoii. LleHTpanpHas UTh LIEHTPATBHO-CUM-
cumMeTpus. Mcronb3o- MeTpUYHbBIE (PUTYPHI C TTO-
BaHWE KaJIbKU IJIST T10- MOIIIBIO KaJibkU. OI1-
JIy4eHUSI LIEHTPaIbHO- penessiTh Ha I1a3 YUCIIo
CUMMETPUYHBIX QUTYD oceil cumMeTpuur pUrypsl
30. Bopmiopsl 1 KoncTpyuposats 60opaio-
BOpIOpbl — TUHEHbIE pBI, U3006paxast uX OT pyKH
opHaMeHTHL. [TonydeHne 1 C IIOMOIIbIO MHCTPYMEH-
CUMMETPUUYHBIX GUTYD: ToB. [IpUMeHSTh TeOMeT-
TpadapeThl, OpHAMEH- pudecKue mpeodbpazoBa-
Thl, 6opmiopbi. TTprme- HUS 1JTSI TTIOCTPOSHUS
HEHUE MapauIeIbHOTO Gopaiopos
nepeHoca, 3epKaJTbHOMN
CUMMETpPUH (C BEPTU-
KaJIbHOM U TOPU30H-
TaJILHOI OCSIMM), IO~
BOPOTa U LIEHTPAJIIbHOMI
CUMMETPUH
31. OpHamMeHTBI 2 Koncrpynposath opHa-

I1nockue opHaMeHThl —
napkeTol. BoineaeHue
styeiiku opHameHTa. [lo-
CTpOEHUE OPHAMEHTOB U
MapKeToB

MEHTBI, U300paxast ux oT
DPYKH U C TIOMOIIBIO UH-
CTpyMeHTOB. M cmonb30-
BaTh reOMeTpUYECKUE
npeoopa3oBaHUs IJIs1
COCTaBJICHUS TTapKeTa

32. CummeTpusi NIOMO-
raer pemiaTh 331244

IocTpoeHue ¢uryp npu
OCEBOU CUMMETPUU.
PaccrositHue ot Touku 1o
npsimoii. CBOMCTBO Ka-
caTeJIbHOM K OKPY>KHOC-
™

Ctpoutb (purypsl 1pu oce-
BOM CUMMETPUH, CTPOUTh
PUCYHOK K 3amade, BBITION -
HSTb TOTIOJTHUTEJIbHBIE
IMOCTPOESHMUS
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Okornuanue maoa.

Konu- XapakrepucTuka
CopeprkaHue mateprana
4yecTBO OCHOBHbIX BUAOB
nyHKTa yuebHUKa
yacos AEeATEe/IbHOCTHU YYeHHUKa
33. OxHo BaxkHOEe 2 PewmaTe 3anaun Ha Ha-
CBOWCTBO OKPY2KHOCTH XOXIOEHUE NJINHBI OT-

pes3ka, mepuMeTpa MHOIO-

BrimcaHHBI TIpsSIMO- 9
YTOJIbHUKA, TPayCHON Me-

YIOJIBHBIN TPEYTOJib-

HUK. BriicanHblii 1 PBI yIjia, INToman

LIEHTPaJIbHBIIA yroj MPSIMOYTOJIbHUKA U
o0bema Kyba

34. 3agaum, rojioBo- 1 BbloensaTs B yciaoBuu 3aaa-

JIOMKM, UTPBI YU TaHHbIE, HEOOXOIUMBIE

IUTSL pELIeH S 3a1a4u,
CTPOUTD JIOTUYECKYIO 11e-
MOYKY PacCyXIeHUM, CO-
MOCTaBJISITh MOTYYEeHHBIN
pe3yJIbTaT C YCIOBUEM
3a7a4u

3aueTHbIil YPOK 1

Bcero 22

@ TeMbl yuebHbIX NPOEKTOB
M UCcNenoBaHUM

5 knacce

1. Pa3BepTku 1 Moaenu Kyba (mepeBsIHHbIC, OyMaKHBbIE,
CTEeKJISIHHBIE, KapKaCHbIC U Jp.).

2. CoopHUK mocioBULL (ITOTOBOPOK, 3arajiok) o0 M3Me-
PEeHUU [UIMHBI, IUIOIIAAM, OObeMa.

3. A1p00M (puryp, KoTopble MOXHO HAapHUCOBaTh OOHUM
POCYEPKOM.

4. BricTaBKa IpaBUJILHBIX MHOTOTPaHHUKOB.

6 Ki1acc

1. BeicTaBKa (OUTYPOK OpUTaMMU.

2. BeicTaBka O0pa0poB 1 OPHAMEHTOB.

3. ®oTtoanbboM «CUMMETPUS B apXUTEKTYpe U UCKYCCT-
BE».
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MeToauueckne KOMMeEHTapPHH
K naparpadam yyebHuka

5 knacc

§ 1. MEPBbIE LLATU B TEOMETPUM (1 u)

OcHoBHble NOHSIMUS: NPEAMET FrEOMETPUH, UEPTEXKHbIE U U3-
MepUTe/IbHble MHCTPYMEHTDI.

[lpedmemmHele pe3ysemamer. CTPOWUTb MPSIMYIO, OTPE3OK
JaHHOW [JIMHbI, OKPY>XHOCTb; M3MepsATb [IJIMHY OTpe3kKa,
CpaBHWBaTb AJIMHbI OTPE3KOB.

Memanpedmemnoie pesysbmamer: pasBUTHE HWHTYMULMH,
NPOCTPaHCTBEHHbIX NpeAcTaBieHHH.

JluuHocmHele pesysnbmamer. (hopMHUpOBaHUE WHTepeca K
npeamerty.

Brympunpedmemreoie, mexcnpeomemmole cB53u: reomert-
pus, YepueHue.

KOMMEHTAPUU. Ha nmepBoM ypoke, KpoMe 3HAKOMCTBA C
HOBBIM MpPEAMETOM, YYEOHUKOM U YEPTEKHO-U3MEPUTEb-
HBbIMU UHCTPYMEHTaMMU, 11eJ1eCO00pa3HO BBISICHUTh YPOBEHb
MOJITOTOBJIEHHOCTU y4YallUXCs K BOCHPUSITUIO T€OMETPUU.
st aTOro mpemiaraeTcs MpoBECTU MPOBEPOYHYIO padoTy,
COCTOSIIIYIO M3 TpeX YacTell, COOTBETCTBYIOIIMX OCHOBHBIM
nprueMaM OOpPa3HOTO MBIIJIEHUS: KOMIO3UIIUU, PEKOHCT-
PYKLIMU U U3BMEHEHUIO TOUKU HAOJIIOAEHNS.

ITPOBEPOYHAA PABOTA

Tema: «Pa3BuTne mMpOCTPAHCTBEHHBIX NMpeacTaBJIe-
HMH y4ammxcsa»

1. Kommosuius.

a) JIuct 6ymaru ckjagblBacTCsl BUSTBEPO M BBIPE3acTCs
cepenyHKa. DTU OeWCTBUS TIPOM3BOIMUT yduTesb. Ilocie
pa3BopayMBaHMsI JIUCTAa YYUTENIb 3amaeT Bompoc: «Kakas
¢urypa orpe3aHa?»

6) JIuct Gymaru ckJianbIBaeTcs BABOE U OTpe3aeTcsl yro-
nok. Kakast ¢urypa mosydurcs 1mocie pa3BopauyrMBaHUsI OT-
pe3aHHoro Kycouka? (Bo3MoxxHBbI 2 citydast).
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2. PekoHCTpyKLIMS.

a) Ot kBagpaTa oTpe3aeTcsl MOJOBUHKA IO AMaroHalu,
M 3aKpallleHHasl 4acTb moBopauuBaeTcs Ha 270° mpoTuB
YacoBOI CTPEJIKN BOKPYT BepIIMHEI A. Kakas durypa nmomny-
YUTCS B pe3yJIbTaTe TAKOTro IIpeodpa3oBaHuUs?

0) CnenaTh OIMH pa3pe3 TaK, YTOOBI MOCJIE TTepeKJIaabl-
BaHUS YacTeil (pUrypbl HOJYyUYUJICS HapajieaorpaMmm (Mox-
HO TMOKa3aTh ydallumcs, Kakas ¢urypa OOKHA TOdy-
YUTHCS).

3. NsMeHeHUe TOUKU HAOIIOOEeHUS.

a) Ha cTone mocraBieHBI pAIOM IPYT C IPYTOM IBa Ky-
0a. Kakue u3 yeprexeit, m3006pakeHHbIX Ha JOCKE, MOTYT
CIIY>KUTb U300pakeHueM JaHHBIX KyOOoB?

0) Ha crosne paccraBiieHbl reomeTpudeckue teaa. Onu-
caTh CJIOBECHO WJIM PUCYHKOM, KaK BBITJISIIAT 3Ta TPyIIia
MIPEeIMETOB, €CIM Ha Hee CMOTPETh C IPOTUBOITOJIOXHOMN
TOYKY HAOJTFOMCHMUSI.

ITomoOHBIE «Cpe3bl» CleAyeT MPOBOAUTD MEPUOINIECKHU,
YTOOBI YBUIETb PE3YJbTaThl PAOOTHI MO Pa3BUTUIO IIPO-
CTPAHCTBEHHBIX TIPEICTABICHUI M OOPa3HOTO MBIIIICHUS
IIKOJBHUKOB. OlleHWBaHUE pe3yabTaTOB, HA HAIll B3TJIAI,
MOXET OBbITh TOJIbKO KauecTBeHHoe. [Ipennaraercsi coxpa-
HUTb pe3yJbTaThl IPOBEPOYHOI PabOTHl YYEHUKOB 10 KOH-
11a ToJa 1JIsl CpaBHEHUSI.

IIpu pemenun 3agay maparpacda yYeHUKU IIPUMEHSIOT
METOJI ITPO0 1 OIINOOK.

K naparpady oTHOCSITCSI BOoceMb 3a7a4, pa3HOOOpa3HbIX
KakK I0 coAepKaHMIO, TaK U Mo crocodam perneHus. [pen-
oJlaraeTcsi, YTO OHU CIIOCOOHBI MPOIEMOHCTPUPOBATh BCE
MHOroo0pasue TeoMeTpUHd U METOMOB PEIIeHUS] TeoMeT-
pUYeCcKUX MpodIeM.

YKA3AHUA K PELLEHUIO 3AJAY YHEBHUKA

1. Cnoxute 6 crmyek Tak, 4ToObl 00pa3oBaioch 4 Tpe-
yIroJIbHMKa (CTOpOHA TPeyroJibHUKA paBHA CIIMYKE). DTa 3a-
Jladya cpa3y CHMMAaeT BO3MOXHBIE OTpaHUYECHUSI, CBSI3aHHBIS
¢ paboTOM B INIOCKOCTH, OHA OOBEIUHSIET IJIOCKOCTh 1 IIPO-
CTPaHCTBO, AaBasl IIPOCTOp AeUcTBUSIM. PellleHueM 3agaun
ABJISIETCSL TPEYroJibHAasI THUpaMuaa, y KOTOPOM HdaHHBbIE
6 ciu4ex SIBJISTIIOTCST pebpamu.
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2, 4. PelieHue 3aga4y Ha pa3pe3aHue (UTYp Ha paBHbIE
YacTU OTIUPaAETCs Ha MUHTYUTUBHO SICHOE TTOHSITHE PABEHCT-
Ba ¢uryp.

B 3agaue Ne 2 TpeOyeTcsl pa3pe3aTh KBaapaT Ha 4 paBHbIE
yacTu (pa3HbIMU CIIocoO0aMM) U Ha 5 paBHBIX YacCTel.

B 3amaue No 4 Hy>XXHO TIpeaJIOXUTh CIIOCO0 pa3pe3aHusi
durypsl (puc. 6 B yaeOHMKe) Ha IBe paBHbIe yacTu. CnenyeT
MOAYEPKHYTb, 4YTO pPaBHOE KOJUYECTBO COCTABJISIIONINX
¢urypsl KIeTouek elle He O3HayaeT paBeHCTBa caMux (u-
ryp. OTo HE0OXOAMMO, HO HE TOCTAaTOYHO: (DUTYPhI JOJKHbI
OBITH e1lle ONMHAKOBBIMHU 110 (popme. Takum oOpa3om, yda-
1uecs TMOABOMATCS K BaXKHEUIIUM TMOHSTUSIM pa3Mepa U
(hopMBI. DT 3a1aY1 MOTYT OBITH PEIIeHBI YIAITUMHUCS B XO-
e TIPeOIMETHOW HesATEeIbHOCTU, T.€. HEINOCPeICTBEHHBIM
¢duznyeckum paspezaHuem Quryp.

3. 3agaya mokasbIBaeT, YTO 3a IIPOCTOi (hOPMYIMPOBKOIA
noayac CKpbIBaeTcsl Hepaspeliumasi nipobiema. Boruepun-
BaHUIO YHUKYPCAJIbHBIX KPUBBIX (T. €. 6€3 OTphIBa PYKU OT
OyMmaru u MOBTOPECHUSI MPONMAEHHBIX YY4AaCTKOB) IOCBSIIECH
naparpad 15 — Tomoaorudeckue OIbITH, IlIe OOBSICHSIETCS,
YTO He KaxKaas 3ajayda, mogoOHass JaHHOM, UMeeT pellieHue.

5. ApOy3 pa3pesanu Ha 4 yactu U cbenu. Iloaydumiioch
5 kopok. Kak Takoe moxet ObITh? [Ipeamnonaraercs pelie-
HUE BTON 3agaud «B yMe» (Ha MBICJIEHHOE MAaHWUITYJIU-
poBaHue 00pa3zoM maMiaTh). MOXKXHO TaKxKe paccykaaTh JO-
rudecku. Kak MoxeT mosiyduThest Ha 1 KOpKY OOJIbIle, YeEM
0bLI0 KycKoB? [ToJIBKO eciiu 0aHa 4acTh coaepKana 2 Kop-
KU, a 9TO MOXKET ObITh, €CJIU BbIpe3aTh CepleBUHY apOy3a
Mo BEpPTUKAIU, HE cpe3as cHayaja «BEpIINOK» U «IOHBIII-
KO».]

6, 7. 3amauu Jydile COMPOBOIUTH AEMOHCTpalueil Mo-
JeJieil UM OpraHu30BaTh padOTy YYEHUKOB C OyMaroii.

IIpu paGore Ham 3amauyeit Ne 6 yduTeab MOXKET, Kak
(OKYCHUK, MOKa3bIBaTh MOIMEPEMEHHO TO (Urypy, TO pac-
MIpaBJICHHBIM JIMCT OyMaru ¢ pa3pe3aMH, 4TOOBI YYEHUKH
CHayajla CMOIJIM clejlaTh HeoOXOonMMble pa3pe3bl Ha JIUCTE
OyMare, a 3aTeM yxXe MpoOOBaJIM M3 HETO CleslaTh HEBO3-
MOXXHYIO Ha TIEPBBIN B3TJISII DUTYDY.

B 3agaue Ne 7 pacrosoXuTh YeThIpe «CTPaHbI» TPEYTOJb-
HOM (POPMBI MOKHO TaKUM 00pa3oM, YTOOBI KaxKaasl U3 HUX
rMeJia O0lIYI0 IPaHUILy C TpeMsl ApyruMu. J1Jist aToro cieny-
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€T pa3aaTh MO YeThIpe TPEYTOIbHMKA OTIpeAeIEHHON (DOPMBI
KaxXJIoMy ydyeHuKy. IMesi TpeyroJibHMKM, YUYEHUKH TIyTeM
KOMOMHMPOBAHUS WX B3aMMHOIO DPACIIOJIOKEHUSI MOTYT
HaWTU pelleHue 3aladyu, €ClIM 3aJady He yAajJoch pelluTh
YMO3PUTEIBLHO. 3aMETUM, UTO C IIEJIbIO BOBJICYECHUS B IMIPO-
1IECC BOCIIPUSITUSI PA3IMYHBIX OPTaHOB YYBCTB HYXXHO Kak
MOXHO YaIlle UCITOIb30BaTh MOIEIN, OCOOCHHO Ha ITePBBIX
ypOKax.

§ 2. MPOCTPAHCTBO N PASMEPHOCTD (1 u)

OcHoBHblE NOHAMUS. NPOCTPAHCTBO, Pa3MEPHOCTb MpPo-
CTPaHCTBA, U3MEPEHUSA KaK XapaKTEPUCTUKU reOMETPHUUECKO-
ro o6beKTa; 0gHO-, ABYX-, TPEXMepHOe npocTpaHcTsa. MNepc-
NeKTUBa Kak cnocob nepepauyun NPOCTPAHCTBA Ha MJIOCKOCTH.
«Hesuaumbie» nuuun. Ky6, ksagpar, nupamuga, Tpeyronb-
HUK, YETbIPEXYrO/IbHUK, AUAroHas M, MHOrOYrolbHUK, MHOMO-
rpaHHUK.

lMpedmemmnele pe3ysbmamer. U3MepATb C NOMOLLBIO UHCTPY-
MEHTOB U CPABHWBATb AJIMHbI OTPE3KOB W BEJIMUMHDI YIJIOB;
CTPOWUTb OTPE3KU 3a[aHHOW [OJIMHbI C MOMOLLBIO JIMHENKH W
LUMPKY/S W Yribl 3aaHHOW BEJIMUMHDI C MOMOLLbIO TPAHCMOP-
TUpa; BbipaXkaTb OAHWU €4uHMLbI O/IMHbI Yepe3 apyrue; nepe-
JnaBaTb 06beMHOCTb TeNla NOCPeACTBOM M3ruba NUHMWIK; U30-
OpaxkaTb KyD W NMpaMKay Ha KieTtyatol bymare ¢ UCNONb3O-
BaHWEM NMYHKTUPHbIX JIMHWUIA; KOHCTPYMPOBATb MHOrOrPaHHKK
C 3a[1aHHbIMH XapaKTEPHUCTUKAMM.

Memanpedmemusie pesysbmameor. pa3BUTHe NPOCTPAHCT-
BEHHbIX MpPeACTaB/eHWH; 3HAKOMCTBO C WMeHaMW 3Ha-
MEHMWTbIX XYLOXHHKOB U UX paboTamu, BocnpusaThe raybuHbl
NpoCTpaHCcTBa, CNOCOBHOCTb BUAETb OWMOKY B M300pa-
>KEHUH.

JluyHocmubie pe3ynbmamer. 3CTETUUECKOE BOCMPUATHE reo-
MEeTPHUH, MHTEPEC K OKpy)KalowemMy MWUPYy W €ero u3o-
BpaxkeHuIo.

Buympunpedmemroie u mexcnpeomemHoie cB43u. nna-
HUMeTpHUs (MHOrOYrosibHUKHK), cTepeoMeTpus (MHOrorpas-
HUKH).

KOMMEHTAPUU. OcHOBHasI 1iejib 3TOro Iaparpada —
BBEIEHUE YyYalllUXCA M3 YYBCTBEHHO-CO3HABA€MOTO IIPO-
CTpaHCTBa B abcTpaKTHO-reoMmeTrpudeckoe. Ilpu msimoxe-
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HUM MaTepuajia yIuTelb IepPeXOqUT OT peabHBIX 00bEKTOB
OKpYyXalolllero Mupa K MX abCTpakKUusIM — TeOMEeTpU-
YyeCcKUM TenaM. Tak, OT OMuMcaHusI MHOTO3TaXXHOro JoMa
(KOJIMYECTBO MOABE3I0B — JIMHA, KOJUYECTBO OKOH B TOP-
1le — IIMPUHA, KOJUYECTBO 3Taxeil — BbICOTA) MEPEXOIST K
OpsSIMOMY TIPSIMOYTOJILHOMY Tapajijieienuneay, MoJTHOCTbIO
OIMMCBhIBAEMOMY TpeMSI NapaMeTpaMu — JJIMHOM, IIIMPUHOM,
BBICOTOM — WX (YYUTEJb BBOAUT TEPMUH) TpeMsl U3Mepe-
HusMmu. «Bo3Bpalasicb» B peajibHbIii MUP, YYEHUKHU HaXO-
IGT TIpeaMeThl, nMelomue ¢GopMy Iapajuienenumena. 3a-
TeM, TIpUBJIeKast (paHTA3UIO yIAIINXCS, YIUTENb IIpeaiaract
MPENCTAaBUTh, UTO MPOMU3OILIO Obl, €CIU OBl MCUe3Jia BhICO-
Ta. Mup ctan Obl IJIOCKUM, OCTAJIOCh TOJILKO ABa U3Mepe-
HUSI — IIMHA ¥ mmpuHa. Kakue reomerpudeckue GUTrypbl
MOTYT HaXOJIUThCS B INIOCKOCTU? A Kakue (pUrypbl HE IIOMe-
maloTcs B ABYMEPHBIX pamkax? IIpomomkass MBICIEHHOE
BKCIIEPUMEHTUPOBAHUE, TIPUXOAUM K OTHOMEPHOMY IpO-
CTpaHCTBY U (UTrypaM, KOTOpble HaXOAATCS Ha TPSIMON
(OTpe30K, JIy4, TOUKa). YYalluxcs MOABOISIT K TOHUMAaHUIO
TOYKM KakK aOCTpaKTHON TeoMeTpUYeCKOil (UTypbl, He
UMEIOLLEH U3MEPEHUA.

PaGoTy no BBeeHUIO MMOHSITUSI Pa3MEPHOCTHU MTPOCTPaH-
CTBa MOXHO COIPOBOJUTH A€MOHCTpallMeii Moiesiu, Haro-
MUHapIlIeil MnokKa3 MYJbTUIUIMKAIMOHHOTO KYKOJbHOIO
unbma.

B 5Ty Mozenb BXOOUT Ky0, N3TOTOBJIEHHBIN U3 IBYX Kap-
TOHHBIX KBaJpaTOB (3TO BepXHee UM HUXKHEE OCHOBAHMUS)
M TKaHM, oOpasyiolleil OOKOBBIe IpaHHM. TKaHb JOJDKHA
CKJIaIbIBAThCSI TAPMOIIIKOM, KaK B CTApUHHBIX (poToanIapa-
TaX, 4TO IO3BOJSIET COBMECTUThL OCHOBaHUSI Kyba Iapal-
JIEIbHBIM MEPEHOCOM U MOJYYUTh MOJENIb IByMEPHOU (u-
rypbl — KBajpaTa. DTOT (WU APYTroi paBHBIM eMy) KBaapat
VKJIAAbIBAETCS Ha KapTOHHBIN JUCT C IIPOpe3bl0, CTOPOHA
KBaJpaTa TIpUKJIaabIBaeTCsl K MPpOpe3u, U Tpu Iepexone K
OJHOMEPHOMY MPOCTPAHCTBY YYWTENb BTSTUBAaeT CHU3Y
KBajgpaT, MoKa He OCTaHEeTCsl y3Kasl IMOJIOCKAa, WJLIIOCTPU-
pylolas npsiMyto. 3aTeM 3Ta MoJ0CKa «CTSTUBAETCS» B TOY-
Ky (a Ha U3HAHKe KapTOHa ABUXETCSl BECh KBaapaT) — you-
paeTcs U IJIMHA.

Hanee nmpoBonuTCS uepa B «IjlocKaTukoB». [IpencraBus
cebsl MIOCKUMM, TSITUKIACCHUKM HOJIKHBI OIUCaTbh, 4YTO
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OHU BUISIT BOKPYT: KaK UM NPEACTaBISICTCS TPEYroJIbHUK,
KBaapaT, OKPY*KHOCTb, OTPE30K U IPYyrue IIOCKUe (PUTYpPHI,
YTO OHU BUISIT, €CJIM UX TUIOCKOCTh TlepeceKkaeT map (B Mo-
MEHT KacaHwusl 1l1apa ¢ MIOCKOCThIO — TOUYKY, a 3aTeM OTpe-
30K, YBEJIWUYMBAIOIIUICS 1O pa3Mepa AuUaMeTpa U OIISITh
YMEHBIIAIOLINICS JO TOYKM). DTa Urpa CIIOCOOCTBYET pas3-
BUTHUIO TIPOCTPAHCTBEHHOIO BOOOpaXKEHUS ydalllMXcsl Ha
OCHOBE MBICJIEHHOTO MaHUMYJUPOBaHUS oOpa3aMu, roTO-
BUT UX K M300paXeHUIO IIPOCTPAHCTBEHHELIX (GUTyp Ha
IUIOCKOCTU, a B JaJbHEWIIeM — K ITOCTPOEHHUIO CEUEHUIA
MHOTOTPAaHHUKOB U TeJI BpallleHUsI.

OT noHMMaHUSI TECHOTHI TNIOCKOCTHBIX paMOK JJIsl TIPO-
CTPAHCTBEHHBIX TeJl yJallluecsl MepexolsiT K U300paKeHUIO
duryp Ha MJIOCKOCTU. DTO OYEeHb BaxKHbIi MOMEHT JJIsI
pa3BUTUS IPOCTPAHCTBEHHBIX IIPEACTABICHUIN U 1300pa3n-
TeJIbHO-TpaMIEeCKUX YMEHMIA. DMOIUOHAILHOCTL BOC-
MIPUATHUSI U SIPKOCTh BIIEYATICHUI ydJallUXcsl TOCTUTAETCS
IyTeM WCIIONL30BaHUS PEMPONYKILINI MPOU3BEACHUI HC-
KyccTB, Hampumep, B. Bazapenu «M3ydeHue mnepcrieKTu-
Bbl», Y. Xorapra «HempaBunbHasg mepcrnekTtuBa», rpadu-
yeckux pabotr Bazapemu «Bera-11», «Manumyp» u mAp.,
a TaKxXe «HeBO3MOXKHBIX (uryp» O. PyrepcBapna. Yuutesib
MOXET TPEIJIOKUTh YYCHUKAaM, 110 aHAJOTMM C 3TUMU rpa-
duyeckumMu padbotamMm, NpuAyMaTh M HapuCcOBaThb Kap-
TUHKU C KaXYIIMMUCS BBIMYKJIOCTSIMUA M BMSITUHAMU (IJ1sT
yno0CcTBa Ha MUWJJIMMETPOBOM OyMmare). DTo 3amaHue AacT
dusznyeckoe OILIYLIEHUE MPOCTPAaHCTBA MpPU €ro u3obdpa-
>KEHUHU Ha TIJIOCKOCTH, UTO B IajibHElIIeM obJieryaet ooyye-
HUE M300pakeHWI0 MHOTOTPAaHHUKOB, IIPUHSITOMY B T€O-
MeTpuM (HEBUIMMEIC IMHUM N300paXKaloTCsl IyHKTUPOM).

3amauu maparpacda npu3BaHbl MOKa3aTh pa3IMYUS II0C-
KOCTH Y TIPOCTPAHCTBA U BOBMOXHOCTU, BOZHUKAIOIINE MTPU
yBeJIMYEHUU Pa3MepPHOCTH MPOCTPAaHCTRA.

Just Tex ydgammxcsl, y KOTOPbIX BEAYIIUM SIBJISIETCSI Ha-
JISIIHO-NIeICTBEHHOEe MBbIIUICHEe, paboTy Ham 3agadyaMu
Ne 2 1 5 1oyie3HO IIPOBECTHU C TUIACTUIIMHOM.

VopaxueHus, nogooHbie 3amadaM Ne 3 1 4, ITO3BOJISIOT
He TOJIBKO 3aKpeInTh YMEHUSI B N300pakeHUM MHOTOTPaH-
HUKOB, HO Y Pa3BUBAIOT BOOOPaKeHHE YUALIIUXCSI.

TpeboBaHue HapucoBaTb, a He HauepPTUTh MHOTOTpaH-
HUK BechbMa cyllecTBeHHO. Ha manHoM sTame m3o00pasu-
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TeJIbHO-TrpaduIeCcKue 3a1aHusl BBITIOJIHSIOTCS OT PyKH, YTO-
OBl HEe OTBJIEKATh YUEHUKOB OT CYTH 3aaHUs.

YKA3AHUA K PELLUEHUIO 3AJAY YYEBHUKA

1. /11 Toro 4toObl CJIOXUTH B JBa paza OOJbIIWK, yeM
NaHHBIN, KBaApaT, HY>KHO B35ITb 4 KBalupaTta, a IJisl COCTaB-
JICHUs B IBa pa3a 0oJIbIIEro Kyoa Hy>XKHO B3SITh 8 TaKUX Ky-
00B. IIpu pabore Ham 3agaHUeM MOJE3HO MpPeABapPUTEILHO
BBISICHUTB CMBICJI TEPMUHA «B JIBAa pa3a 00JIbIINI», KOTOPBIi
MOXHO MOHUMAaTh KaK OOJIBIIUIK MO Toaau (mo oobemy)
WY OOJIBLIMIA MO IJIMHE CTOPOHBI. B 3amaue nMeeTcs B BULY
0osbLIMi KBaapaT (Ky0) Mo JIMHe CTOpOHbl. OTMETHUM, UTO
HavaJibHasl cTanus paboThl Hall 3adayeil — MOHUMaHue yC-
JIOBUSI, a 3HAYUT, BBIICHEHHE CMbICIA BCEX BXOJSIIUX B yC-
JIOBHE€ TEPMMHOB. DTO OYEHb BaXKHbII 3Tal, U aKlIeHTUPO-
BaHME BHUMaHMS Ha HEM B MPONEAEBTUUECKOM pacCMOTpeE-
HUU TEeOMETPUM JAacCT TMOJOXUTENIbHbIE pe3yJbTaTbl MpU
M3YYEHUU CUCTEMATUYECKOTO Kypca.

2. B 3agaue TpeOyeTcs pa3neauTb TPEYyroabHUK Ha 4 paB-
HBIX TpeyrojibHUKa (i1 OOJeryeHuss MOXHO B3ATb paB-
HOCTOPOHHUI TpeyrojbHUK). PelneHue — oTpe3aHue
«yrojikoB». JlaHHas 3agaya Mo3BOJISIET, MPOBOAS aHAIOTUIO
TPEYTrOJIbHUKA C TPEYroJIbHOW NUpaMuaon (MpaBUJIbHBIM
TeTpa’apoM), TloKa3zaTb M UX pas3jiduus, BO3HUKAIOIINE
1U3-32 UBMEHEHUS pa3MEPHOCTU TPOCTPAHCTBA, & UMEHHO
HEBO3MOXHOCTb AeJeHUS TeTpasipa Ha 4 paBHBIX TeTpasapa
AHAJIOTUYHBIM OTCEYEHNEM «YTOJKOB».

3, 4. B 3agaHusix tpeOyeTcsi mpuaymMarb U M300pa3uTh
MHOTIOIPaHHUKU C paBHBIM KOJIWYECTBOM BEpIIUH (8 u ),
HO pa3HBIM KOJIMYECTBOM TpaHell (He 6 U 6 COOTBETCTBEH-
HO). OO0JeryuTh BBHIIOIHEHUE 3TUX 3aJaHUI ydallluMCS,
Y KOTOPBIX 00pa3bl MaMsITU TIpeBaJUPYIOT HaJl oOpa3zaMu BO-
oOpaxxeHusl, TIOMOXET Habop Moiejeil MHOTOrpaHHUKOB,
Cpely KOTOPBIX €CTh U «OTBEThI» K 3aJaHUSIM.

5. B 3agaue pa3zHuiia MeXAy IJIOCKUM OJIMHOM M 00BbeM-
HBIM KapaBaeM Tak>ke BO3HUKAeT U3-3a TOro, YTo OJIMH UMe-
eT Majylo TOJIIMHY IO CPaBHEHMIO C KapaBaeM: KapaBaii
MOXHO pa3pe3aTh Ha J1B€ YacTU TOPU3OHTAJIbHBIM pa3pe-
30M, @ TOHKUWI OJIMH HEJb3s1.
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§ 3. NPOCTEMLUME TEOMETPUYECKWE OUTYPbI
(14)

OcHOBHbIE NOHAMUS. TOYKa, NpsiMasl, OTPes3oK, Jiyd, yron,
BEPTHKaJ/IbHbIE YI/bl, CMEXKHbIE YT J/bl, TPSAMOM, TYNOM, OCTPbIN
yrnbl, Buccektpuca yrna.

lMpedmemneie pesysbmamer. W306paxkaTb TOUKY, NPAMYIO,
OTpEe30K, /yd, Yrofl 3alaHHOW Be/IMUMHbI, CTPOUTb BUCCEKT-
pUCy yrna, BepTUKasbHble U CMEXKHbIE Yr/ibl OT PYKH U C NO-
MOLLLbIO YEePTEXKHbIX MHCTPYMEHTOB; U3MePATb BeJIMUUHY yria
TPaHCNOPTHUPOM.

Memanpedmemusie peszysbsmamel. (HPOPMUPOBaHUE Ha-
BbIKOB WUCCJ/iIe[0BaTe/IbCKOM AeATeNbHOCTH, Pa3BUTHE rNaso-
Mepa.

JluyHocmuele pesynemamer. (POPMUPOBAHUE aKKYPaTHOCTH,
HabnoaaTeNbHOCTH, YCUAUUBOCTH.

Brympunpedmemnoie u mexcnpedmemusie cBg3u. nnaHu-
meTpus (yrnbl).

KOMMEHTAPUMU. PaccMoTpeHre MPOCTPaHCTBEHHBIX TeJ
Ha MepBbIX YPOKAX €CTECTBEHHO MOABOIUT YUEHUKOB K BbI-
YJIEHEHUIO UX DJIEMEHTOB — IpaHMUll, IpaHel, T. €. K Mpoc-
TEWIIMM TIJIOCKUM FeOMETpUYECKUM (Urypam, paccMarpu-
BaeMbIM B maparpade.

W3yyeHue nemecooOpa3HO HaYaThb C paCCMOTPEHUST MO-
JieJieli MHOTOTPAHHUKOB Y BbIWIEHEHUS] Ha HUX T€OMETpH-
yecKuX (pUryp, M3BECTHBIX yUeHMKaM U3 HavyaJlbHOM IIKO-
nbl. Chenayert cpa3dy oOpaTuTh BHUMaHME ydalluxcsl Ha yriibl
MHOTOrpaHHUKOB. IIIKOJbHUKM MOTYT MOAMEHSITb TEPMUH
«BEpIIMHA» TEPMUHOM «yroj». HeobxommMo mokazaTh
Pa3HUILY MEXIY BEPLIMHOM, T. €. TOUKOI, U MHOTOTPaHHBIM
YIJIOM.

OcHoBHasl Harpy3ka JaHHOTo Maparpada MmpuxoauTcs Ha
U3y4YeHUe YIioB, X BUAOB U usMmepeHue. C mpancnopmu-
pom ydalliiecsl BCTPEUaroTCsl BIEPBBIE, a MO3TOMY Heo0-
XOIUMO OTpabOTaTh YMEHUE T0JIb30BAThCId UM KaK U3MEpU-
TEeJIbHBIM M YEPTEXHBIM WHCTPYMEHTOM. DTOMY CJyXaT
MpakTUYECKU BCe 3aaHusl naparpada.

YKA3AHUA K PELLEHUIO 3AJAY YHEBHUKA

4. 3agaHue, B KOTOPOM HYXXHO M300pa3uTh ABE IIepece-
KafoIIecs TIpsIMBIC IO YIJIOM B 28° 1 U3MEPHUTH OCTATbHBIE
VIJIbl, TONBOAUT YYEHUKOB K TIOHSTUIO 8EPMUKAAbHBIX
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Y2106 1 O0HAPYKEHUIO UX PaBEHCTBA, YTO ITOTOM UCHOJIb3Y-
eTCSl B PACCYXICHUSIX O CYMME CMEXHBIX yIioB. XOTs 3TU
paccyxXneHwus ellle Heab3s Ha3BaTh T0Ka3aTelbCTBaMM, HO
HEKOTOopasl IpakTUKa MPOBeAeHUS IeIyKTUBHBIX paccyXie-
HUI1 y yJalluxcsl MosIBJsSIeTCSI.

5. B 3amaye Hy>KHO M300pa3UTh YETHIPEXYTOJIbHUK C TPE-
MsI TIPSIMBIMM YTJIAMHM U JOTaAaThCsl, YTO U YETBEPTHIN Yol
TOXE MPAMOW.

6. 3agaya o guaroHaJsix KBajpaTa Takxke IO3BOJISIeT UC-
MOJIb30BaTh B PEIICHUN MHTYULIMIO U XKUTECKIEe HaOIrone-
Hus. PaccyxneHusi, mpuBoguMbIe IIPU 3TOM YYEHHKAMM,
MOXHO CUMTaTh MEPBBIM OIBITOM AEAYKTUBHBIX PacCyxXKIe-
HUIA.

7. Ilpu oTBeTe Ha BONpPOC 3aJadyd O TOM, YEeMYy paBeH
YIroJl MeXIy 4acOBOW M MUHYTHOM CTpesKOW yacoB B 9 u,
104, 69, 54, 11 u 30 MUH, IpPeABAPUTEIIBHO MOJIE3HO pac-
CMOTPETh IBUXEHME CTPEIOK YaCOB M BBISICHUTh: KaKOM
YroJl ONMChIBa€T MMHYTHasl CTpejika 3a Iojyaca, KakKylo
YacTh I10JIy4aca COCTABIISIIOT 5 MUH, KAKOM YIoJl OIKCHIBAET
MUHYTHas cTpesika 3a 5 MmuH. [locne mpoBeaeHMsI TaKol pa-
0OOTBI OTBEThI HE BBI3BIBAIOT 3aTPYIHEHUIA.

8. 3amaua MHTEpecHa CBOMM HEOXMIAHHBIM OTBETOM.
Kazayoch Obl, yBEIMYUTEIBHOE CTEKJIO TOJIKHO BCE OOBEK-
Thl YBEJIMYMBATh B HEKOTOPOE YMCJIO pa3, U 3TO IEHCTBU-
TEJIbHO MPOUCXOAUT C JIMHEHHBIMU pa3MepaMu, HO HE C Be-
JU4YrHaMu yriaoB. JlaHHas1 3amaya «paboTaeT» Ha Iomooue
¢duryp — mpeobpazoBaHue, coxpaHsoulee GopMy, a 3Ha-
YyuT, U BeauuuHy yria. OOBSICHUTHL 3TOT OTBET MOXKHO
TakKuM o0pa3oM: IMpU HAOJIOASHUM yIJIa 4Yyepe3 YBEeJIUYM-
TeJIbHOE CTEKJIO BUIHO, YTO HallpaBJIeHUE €ro CTOPOH He
M3MEHSIETCSI, a 3HAaUYMT, HE M3MEHSETCS U BeIMYMHa yIJa.
Ecnu yyeHUK nojib30BajiCs MpU pelIeCHUM UHTYULIMEHA, TO OT
HEero MOXHO He TpeOOBaTh OObSICHEHUIA.

9. 3agaya MUCITONBL3YET ITOHATHE paBHBIX (PUTYP, KAK COB-
Majaoux Npu HajmoxeHuu. [1pu npoBeaeHUM OHMCCEKTPU-
CHI yIJla, BBIPE3aHHOro M3 OyMaru, ero Hago CJIOXKMThH I10-
nojiaM. DTO OefCTBUE BBIIIOJHSI HEOOZHOKPATHO KaxKIbIid
peOGeHOK, BBIPE3aBIIM K HOBOTOJTHEMY IPa3IHUKY OyMazk-
HbIE CHEXUHKMU.

10. Peutenne 3agayu mpearnosaraeT IMpoBeAeHUE IIpo-
CTeHNIINX IeAyKTUBHBIX PACCYXXI€HUI Ha OCHOBE OoMpeaeie-
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HUs OMCCEKTPHUCHI: TaK Kak AaH yroi 60°, a Guccekrpuca ae-
JIMT YTroJ IIOIIoJIaM, TO YacTu JaHHoro yria — 1o 30°. BTto
BEJIMYMHBI TEX YIJIOB, KOTOpBIE OMCCEKTpHca 00pasyeT co
CTOPOHAMU JAHHOTO yrJja.

12. 3agaya BaxxHa TeM, YTO ee (POPMYJIMPOBKA HE MO3BO-
JISIeT JaTh OMHO3HAUYHBINA OTBET Ha MOCTABJIEHHBII BOIIPOC,
OH 3aBUCHUT OT TOTr0, KaKOi M3 MPOBeAeHHBIX JIyueii — OA,
OB unu OC — nexuT MexXay IByMsl IpyTMMu. 3ajadya yuuT
pelanero ObITh BHUMATENbLHBIM K YCIOBUIO U 00s13aTe/b-
HO €ro aHaJIM3UPOBaTh Tepe TeM, KaK MPUHUMATBLCS 3a pe-
LIeHUE.

§ 4. KOHCTPYUPOBAHME U3 «T» (1u)

lpedmemmnbie pesysbmamer. MOQENMPOBaTb reoMeTpuue-
CKHe 0ObeKTbl U3 Bymar.

Memanpedmemneie pesynsmameor: POPMUPOBAHUE KOHCT-
PYKTUBHbBIX U KOMMYHWKATUBHbIX YMEHHI, pa3suTre Boobpa-
>KEHUS, HECTAHAAPTHOrO MbILNEHHUS, UHTYULUKU, reoMeTpUue-
CKOFO 3peHHs, 306pa3nUTeNbHbIX YMEHUH, NPOCTPaHCTBEH-
HbIX NPeACTaBAEHHH.

JluyHocmHsie pesysbmamer. BOBJIEYUEHWE B CAMOCTOSITE/b-
HYIO [EeATENbHOCTb; NPUBUTUE BKYCa K WCC/EA0BaTe/IbCKOM
DeATEeNbHOCTH.

Brympunpedmemmvie u mexcnpedmemrsie cBA3u. NnaHu-
MeTpHua (reomeTpuueckue npeobpasoBaHus, napannesbHbli
nepeHoc).

KOMMEHTAPUU. OcBOeHHE HOBBIX TEPMUHOB W MHCT-
PYMEHTOB naparpada CMEHSIETCSI HOBbIM BUIOM JESITEIb-
HOCTU — KOMOWHATOPHBIM.

3agaua Ne 1, pasBuBasg oOpa3sHOe M accouuaTUBHOE
MBILIJIEHUE yJalluXcs, CIOCOOCTBYET Pa3BUTUI0O KOMMYHMU -
KATUBHBIX YMEHUI, BKIIOYAIOIINX B ce0s1 YMEHHUE OOBsIC-
HSITh, OINMCBHIBATh aJE€KBATHO CUTYyallMIO U BOCIIPUHUMATh
nH@opmanuo. BelmoaHeHWe 3TOro 3agaHus Ipearoaaraet
paboTy yyalluxcs B Iapax, 1 OHa OlieHeHa JI0JI>KHA ObITh MO
pe3yJibTaTaM padOThl Mapbl — IO B3aMMOIIOHUMAHUIO U
ciiaxxeHHocTu. OcTajbHble 3adaHUsl — WHAWBUIYaJbHBIE,
B KOTOPBIX MOXET MPOSIBUTHCS CITIOCOOHOCTh yY€HMKa K
KOHCTPYKTOPCKOM NeSTETbHOCTH.
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B 3agaue No 4 HessBHO MCITOJIB3YETCS MIOHSITUE PAa3BEPT-
KM, TaK KaK TpeOyeTcs «3aBEepHYTb» KyO B OykBy «T». Heko-
TOPBIM yYE€HMKAM 3aJaya B TaKOM ITOCTAHOBKE MOXET
0Ka3aThCsl CJAOXKHOM, UM MOXHO TPEIJIOXKUTh pa3pe3aTh 0y-
MaxXKHbI KyO 1o pedpaM (IMHUSIM crubda OyMaru) Tak, 4Tro-
OBl IIpU pa3BOpaYMBAaHWM NOJy4YWJiach (purypa, MMeronas
dopmy OykBHI T, T. €. obpaTHyIO 3aga4y, 0oJsiee MMOHSITHYIO
JUIST yYalIuxcsl ¢ BeAyIIUM HaIISTHO-IeACTBEHHBIM MBI~
JICHUEM.

OcrayibHble 3a1a4u Iaparpada moa cCuily KaxkKaoMmy yde-
HUKY, U UX pELICHUS He TPUBOISATCS.

YKA3AHUA K PELLEHUIO 3AAAY YYEBHUKA

1. 3agaya Ha cocTaBJieHWe KOHCTPYKIIMM M3 3aJaHHBIX
aeMeHTOB (OykBbI T) M CIIO0BECHOE OIMCAaHUE 3TUX KOHCT-
PYKLUHA.

4. 3agaHne HECKOJIbKO MpeaBapsieT CJeIyIolIuii mapar-
pad, B KOTOpoM OyZIeT pacCMOTpPEH KyO0.

§ 5. KYB Y ETO CBOVMCTBA (2 u)

OcHOBHbIE NOHSMUS: MHOTOrPaHHUK, BepLUMHbI, pebpa, rpa-
HW MHOrOrpaHHWKa; Kyb W ero asemeHTbl, AUaroHasb Kyba,
pa3sepTka Kyba.

[Tpedmemmeoie pezysbmamer: pacno3HaBaTb U Ha3biBaTb KyO
W ero anemeHTbl (BeplUMHbI pebpa, rpaHu, guaroHanu), pac-
nosHaeatb Kyb no ero passepTke, M3roTaeiueatb Ky u3
pa3BepTKU, MPUBOAMTL MPWUMEPbI MPEAMETOB W3  OKpPY-
)atoLel cpefibl, UMeIOLMX (POPMY KyBa; MbICIEHHO MaHHNy-
NMpoBaTh OOBEKTOM, NEPEHOCUTb TOUKY HabnloaeHUs; HU30-
Opakatb Kyb W Apyrhe MHOrorpaHHUKH, YEPTUTb Pa3BEPTKY
Kyb6a.

Memanpedmemnoie pesyasmamer. (POPMUPOBaHWE NpHe-
MOB WCCNEe[0BaTENbCKON [EeATENbHOCTH, KOHCTPYKTOPCKHUX
YMEHWH, pa3BUTHE NPOCTPAHCTBEHHbIX NPEACTaBAEHHH, (op-
MHWPOBaHWE KOMMYHHUKATUBHbIX YMEHHH.

JluyHocmubie  pe3ysbmamel. 3CTETUYECKOE BOCNPUSATHE
reoMeTpuUeckoro uepTtexxka, (HOPMHUPOBaHWE WHTepeca K
npeamery.

Brympunpedomemreie u mexcnpedmemreole cBa3u: cTepeo-
MeTpust (MHOrorpaHHUKH, Ky6 1 ero cBoncTBa).
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KOMMEHTAPUM. Martepuan naparpaga MoXeT ObITh MO~
paszneiieH Ha Tpu yacTu. [lepBast yacTh BKJIIOYaeT B ceOsI MC-
cliemoBaHUe KyOa U oOHapyXXeHue ero cBoicTB. s Hee xa-
pakTepHa WcCclieaoBaTe/bcKasl OesITeJIbHOCTh ydyallluXcsl.
VYuutenb opraHu3yeT NpakTUIECKYIO padoTy.

ITPAKTUYECKAA PABOTA

B nepeoii wacmu nocne HeOONIBIION BBOOTHOM OECembl,
B XOJIe KOTOPOM BBOISTCS TEPMUHBLI «MHOTOIPaHHUK»,
«IpaHb», «pedpPO» U «BeplLIMHA MHOTOTpaHHUKA», YJallluM-
cs1 pa3garoTcsl KyObl, M3rOTOBJCHHbIE M3 OymMaru (IIMHa
peopa 4—5cm g ymoo6ctBa). C MOMOIIBIO JIMHEHKH,
YIOJIbHUKA W HOXHMIL YYCHUKU TOJDKHBI OOHAPYKUTh KakK
MOXKHO OOJIbIIIE CBOMCTB KyOa M 3amucaTh UX B TeTpanb. Pe-
3yJIbTaThl UCCJIENOBAaHUS OOCYXIAIOTCSI, U CIUCOK CBOMCTB
JIOTIOJTHSIETCSI.

Cpenu CBOWCTB AOJKHBI ObITh M TakKue, KakK: B OJHOM
(Kaxxaoii) BepIIIMHE CXOIUTCS OMHO U TO XK€ YKCIIO TpaHeit 1
pebep; Bce rpaHu — paBHbBIE KBaApaThl U T. I1.

Bmopas wacmws — pabora ¢ pa3Beprkoii Kyoa. Cpenu 06-
Hapy>KeHHBIX CBOMCTB YYCHUKHU BBIACIISIOT HAaJIMIUE IIECTUA
rpaHeii Ky0a, Kaxaash M3 KOTOPBIX SIBJISIETCS KBaapaToM,
a paspes3aB KyO Io pedpaM, BHUIST, 4TO €ro IOBEPXHOCTh
«pa3BopavyrBacTCsI» B IIOCKYIO (pUTYpYy, pasIelIeHHYIO0 Ha
6 paBHBIX KBaApaTOB. YUUTEb BBOOUT TEPMUH «pa3BepTKa»
U Cpelu pa3BepTOK, MOJYYUBIIUXCS Y YICHUKOB, HAXOAUT
HECKOJBbKO pa3HbIX. BrIBOA: KyO0 MMeeT HECKOJBKO pas3-
BEPTOK.

3amaHusa Ne 3—7 mipenmnosaraloT paboTy ¢ pa3BepTKOM.
Ilepen BBITIOJTHEHHWEM 3THUX 3alaHUI ITIOJIE3HO paccKas3aTb
yUYallUMCsI, KaKyl0 MBbICJICHHYIO LIETOYKY IEUCTBUUM OHU
BBICTpauBalOT. BBIMMONHSSA 5TH 3amaHus, ITOJIE3HO KOMMEH -
THUPOBATh NEHCTBUS TaKUM 00pa3oM: «BbI MBICIEHHO BBHI-
JeJisieTe Te KBaApaTbhl, KOTOPhIE SIBJISIIOTCSI OOKOBBIMU Tpa-
HsIMU Ky0Oa (oOopauyuBaeTe ero cOOKy), a 3aTeM Kak OBl I1e-
perubaeTe OCTaBIIMECS KBampaThl, Aejasl <«IOHBIIIKO» U
«KpBIIIEUYKY» Kyba — HIDKHEES U BEpXHEC OCHOBAHMSI».
MHOrMM ydyeHMKaMm paboTa B ymMe HEIOCTYyIlIHA, OHU MOTYT
BBIMOJHATh 3aJaHWE HEIMOCPEICTBEHHBIM CKJIaJblBAHUEM
Ky0a 13 JaHHOI pa3BepTKU, T. €. IPEIMETHO, a HE YMO3pHU-
TeJIbHO peliaTth 3anady. Ho B onpenesieHHbIII MOMEHT y HUX
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3apaboraeT BooOpaxkeHue. 3amanHusa Ne 6 u 7 B3aUMHO
oOpaTHBbIE.

Ko BTOpoit vactit oTHOCsTCA M 3aganus Ne 12 u 15.

Tpemsss vacme 3amaHuii HarIpaBJieHa Ha pa3BUTHE TIep-
HENTUBHBIX YMEHMI: BOCIIPUATHE TIIyOUHBI TIPOCTPAHCTBA,
YTeHHEe dYepTexXa, TepeHOoC TOYKM HabmomeHus. K HUM
otHocsTcs 3amaHusa Ne 8, 9, 10, 11, 13 u 14 u paccmaTpuBa-
HUe pucyHkKa 39 yueOHUKA C HEOTHO3HAYHBIMU (UTYpaMU

Yuaarumecst, 0OBbACHSSI, YTO OHU BUIOAT Ha pUCYHKax 36,
37 n 39 yyeOHUMKA, NOJIKHBI UCIIOJb30BaTh CJIOBA «OJIMKE»,
«JaJblIe», <«BBIITYKJIOCTb», «BOI'HYTOCTb», <«JIEBEC», «IIpa-
Bee». Ilpu atoM y yyammxcsd GOpMUPYIOTCSI KOMMYHMKa-
TuBHbIe yMeHuUs. Ha pucyHkax 37 u 39 yuebHMKa JaHbl Tak
Ha3bIBaeMble HEOTHO3HAYHBIE OOBEKTHI, KOTOPBHIE MOTYT
OBITH Ha3BaHBI M OXapaKTepHM30BaHBI MMO-pasHOMy. BaxxHo
BBICITYIIIATh BCE pa3IMIHBIC MHEHUS W 0OCymuTh nX. Yacto
PUCYHKY (Hampumep, pUucyHKy 39, ¢ yueOHUMKA) AAIOT TOJIb-
KO /1Ba OOBSICHEHUSI: CTOSIIIMI B YTy KyO M Mapajiesernnu-
nea (OpPycok), Yy KOTOPOTO BBIpE3aH <«YIOJIOK», a TPEThs
TpakKTOBKa — TapasulejieIuIe ] ¢ MPUCTaBJIeHHBIM K HEMY
CHapy:Xu KyOoM — mpuxoauT ¢ TpyaoM. He ciemxyeTr Topo-
MMUTh YYEHUKOB, BEIb HAOJIOMATEIbHOCTh pa3BUTa y BCEX
ITO-pa3HOMY.

IMpu pemenuu 3amad Ne 9 1 14 moTpeOyeTcs TPOSIBUTH
KOHCTPYKTHUBHBIE CTIOCOOHOCTH.

HammomMuHaaeM yduTenio, 9To HeJTb3sI TOPOIIUTh YIeHUKA C
pellleHreM M cpasy JaBaTh MOICKA3KM: y KaXXIOTO yIeHHKa
CBO¥ TEMII 1 CITOCO0 peIIeHUSsI, a TTOTOMY HeOOXOIMO CTpe-
MUThCS K MaKCUMaJIbHOW WHAWBUIyaIU3allMd PabOThl C
YYEeHUKaMM, yMEHbIlash AOJI0 (DpOHTAJbHOI paboThHl Ha
ypOKe.

YKA3AHUA K PELLEHUIO 3AAY YYEBHUKA

3. B 3amaHuu HY>XHO U3 NPEMIOKEHHBIX PUCYHKOB BbI-
OpaTh Te, KOTOpHIE SIBJISIIOTCSI pa3BepTKaMu Kyoa.

4. HeobOxonuMo paccTaBuUTh 0003HAUSHUSI IpaHeli Kyba B
COOTBETCTBUM C YK€ OTMEUEHHBIMU.

5. 3amaHue Ha COIIOCTaBJIEHME DPa3BEepPTKU Kybda U €ro
N300pakeHUs].

6. ITo pa3BepTke Kyba U HaHECEHHBIM Ha Hee 4YMciiaMm
TpebyeTcsl MocYUTaTh CYMMY UMCEeJl Ha MPOTUBOMOJIOXHBIX
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rpaHsix kyba, T. €. cHayajla ONpeAeuTb, KaKue TrpaHu
SIBJISIFOTCS TIPOTUBOTIOJNOKHBIMU.

7. B o101 3amadye He0OX0oaMMO, UMesT M300pakeHne Kyoa
U 3Has YKCJla Ha TPEX €ro rpaHsX, COOTHECTU 3TO U300paxke-
HME C OJAHHOW pa3BEepPTKOM M YCTAaHOBUTb COOTBETCTBUE
MEXYy UMC/IaMU Ha IpaHsx Kyba, yMcjiaMu Ha pa3BepTKe U
TpeboBaHMEM 3aJayM, YTOObI CyMMa YMCel Ha IPOTUBOIO-
JIOXKHBIX TPaHsIX PaBHSIJIACh CEMMU.

8. 3aganue, B KOTOPOM HYXHO M300pa3uTh KyO B pas-
JIMYHBIX paKypcax: cjieBa CHM3y, CIlipaBa CBEpXy, clpasa
CHM3Y, TIOMOTaeT He TOJbKO B YTEHUM YyepTexka, HO U B €ro
BBITIOJIHEHW M, KOTJa HYXXHO BbIOpaTh ymoOHOe sl pellle-
HUSI U300pakeHre MHOTOTpaHHUKA B COOTBETCTBUU C Tpe-
OoBaHueM 3amauu. B crapiieit mkoje Mpu U3y4eHUU CTe-
peoMeTpUU 3TO YMEeHUEe OyneT HeOoOXOOUMO ISl pelleHus
3a7a4 CO CJIOXKHBIMU KOHCTPYKIIMSMU. BBITIONHSS 3amaHue,
M0JIE3HO CHavasia BbISICHUTD, KaKasi BEPIIIMH Ky0a (ero «yro-
JIOK») OyaeT HaXOAUThCs OJIMKe K HaOmMomaTes 1o, 3aTeM 00-
BECTU CIUJIOIIHOM JMHUEH TpU BBIXOASIINX U3 Hee pedpa,
MOTOM BBISICHWUTb, KaKM€ TPaHU BUIHBI MOJTHOCTHIO — HX
00BeCTU CIUIOIIHOM JIMHUEH, W, HaKOHEll, JI0PUCOBaTh
NYHKTUPOM HEBUIMMBIE pedOpa Kyba.

9. B 3amaue TpeOyeTcsi M3MepuTh (MMEHHO U3MEPUTh,
a He BBIYMCJIMWTbH) AUAroHajab He MycToro Kyoa. YtoObl Ha-
MpaBUTh MBIC/Ib PeIIaIOIIEero B Hy>KHOE Pycjio, MOXHO 3a-
JlaThb HaBOJSIIIME BOIPOCHI, Hampumep: «HYTo MmeliaeT mpo-
U3BECTU HemocpeacTBeHHoe uaMmepeHue?» [Kyouk He myc-
Toli.] «Kak MOXHO pacmojiOXUTh KyOMKM, YTOOBI MEXIY
HUMU 00pa3zoBajioCh IyCTOE MPOCTPAHCTBO, UMEIOIEee He-
4TO 00I1ee ¢ KyOUKoM?» DTU U APYTUe BOMPOCH IOMOTaloT
YYEeHHMKaM [IOAyMaTbCs OO0 HEOOXOOAMMOCTH caBura (Iepe-
Hoca) Kyba.

12. B 3aganuu TpedyeTcs U3 IIOJIOCKK OyMaru pa3MepoM
1 x 7 cnoxuTh eAMHUYHBIA Ky0. Pelras 3amady, MIKOJIbHUK
JIOJKEH CO00pa3uTh, YTO IMOJOCKY HEOOXOIMMO MEPErHyTh
0 HEKOTOPbIM JIMHUSIM, YTOOBI MOJTYYUTh BEPXHEE U HUXK-
Hee ocHOBaHUs. K TakoMy pellieHUIo MpUBOAUT TaKXKe IO/ -
CcUeT KoJM4YecTBa KBaJApaToOB, HEOOXOAUMBIX 151 CKJ1aabIBa-
HUs KyOa. ITomocka comepXuT 7 KBaapaToB, HY>KHO BCETO
6 KBagpaToB, 3HAYUT, OOWH KBaApaT OKa3bIBaeTCs THe-TO
BHYTpHU IIOCjie CBOpauuBaHus Tojiocku. Ho BHyTpu oka-
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3bIBa€TCS HE LIEJbII KBaApaT, a MOJIOBUHBI IBYX KBaJIpaToB,
KOTOpbI€ HY>KHO COTHYTb T10 AWarOHaJIH.

13. IIpoBepky pelieHUsT 3aJauyv XOpOIIO Obl OCYIIECT-
BUTb 9KCHEPUMEHTAJIbHO, T. €. OCBETUTb MOAEIb KyOa Ha-
MpaBJIeHHbIM ITYYKOM CBeTa U, MoBopauyrBasi Ky, 100UThCS
TpeOyeMoro B 3ajaye pe3yJibrara.

14. B 3agaye He 006s3aTeIbHO MOJIYyYaTh MUHUMAJIbHBIN
oTBeT. Jlaxe ecim yyeHHUK «pacllMJIMBaeT» KyO ImocjenoBa-
TEJIbHO MO0 YacTIM — KaXJylo OTAEJIbHO — W IaeT BEPHBIU
IUTSE JaHHOTO croco0a OTBET, 3a/laya CUMTAeTCsl PEIIeHHOM.
KoneuHo, cineayet nNpemioxXuTb HAUTU MUHUMAaJIbHOE YucC-
JIO pacnwioB, MpU 3TOM TIPeayIpeauB, UYTO OTIUJIEHHbIE
YacTU MOXHO KaK yTOIHO MepeKJiaibiBaTh.

15. B 3amaue TpeOyeTcs HaliTH KpaTyaiilliee pacCTOSTHUE
MO TOBEPXHOCTU Kyba MeXIy ero MHpOTUBOMNOJOXHBIMU
BepiinHaMu. MakTUUECKU 3TO cTepeoMeTpudecKas 3aaayva,
pelliaemMasi METOIOM pa3BepTKU. OTBETOM YUEHUKOB Ha BOII-
poOcC 3a7a4uy Yallle BCETO SIBJISIETCSI HEBEPHOE pellieHue, Koraa
KpaTyailliuM TyTeM CUMTAIOT JIOMaHYylO, COCTOSIIYIO U3
pebpa Kyba u auaroHaau rpaHu. OIIMOOYHOCTb pelIeHUSs
JIEMOHCTPUPYETCS C TMOMOIIIbIO Pa3BEPTKU KyOa: Ha Hell oT-
MEYaI0TCs MeCTa pacIioioKeHUs MayKa U MyXu U TTPOBOIUT-
Csl OTPE30K MPSIMO, COeNUHSIONIEN 3TU TOUKU. YyJalluecs
BUIST, UTO BEPHBIM PELICHUEM SIBASIETCS IyTb, MPOXOMSi-
LU yepe3 cepeanHy pedpa Kydba. MoxXHO MPOAOIKUTh 3a-
Jlady U BBISICHUTb, CKOJBKO CYIIECTBYET pa3jMYHbIX KpaT-
YaNIIUX ITYTEW.

§ 6. SAJAYN HA PA3PE3AHUE
N CKNTAObIBAHUE ®UTYP (1 u)

OcHoBHOE noHIMue: PaBeHCTBO OUryp.

[Tpedmemmsbie pesynssmamor. n30b6parkaTb pasHble OUrypbl
M 0BOCHOBbIBaTb UX PaBEHCTBO; KOHCTPYMPOBaTb 3afaHHble
hUrypbl U3 MNOCKUX reoMeTpUdecKUX HUryp; cosgasatb M
MaHWMy/MpoBaTb O0OPa30M: pacusieHsiTb, BpaliaTb, COBMe-
Wwatb, HaKNaablBaTb.

Memanpedmemmeie pezyssmamer. passuthe 06Pa3HOroO
MbILEHWS, KOHCTPYKTOPCKKUX CNOCOBHOCTEN, YyMEHUA npea-
BOCXWTUTb pe3y/bTaT, (POPMUPOBaAHUE KOMMYHUKATUBHbIX
YMEHHUH.
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JluyHocmHele pe3ysasmamer. pa3BUTUE NO3HABATE/IbHOW aK-
TUBHOCTH; NPUBUTHE BKYCa K yMCTBEHHOM paboTe.
BrympunpedmemHroie u mexcnpeomemnsie cBg3u. nnaHu-
MeTpus (PaBeHCTBO Uryp, CUMMETPUS, NJoLLaAb, PaBHOBe-
JIMKOCTb U PABHOCOCTABJIEHHOCTb), FEOMETpUYECKash KOMbH-
HaTopHKa, YepyeHHe, TEXHOOTUS.

KOMMEHTAPWUWU. Martepuai nmaparpada OTHOCUTCS K pa3-
Jeny KoMonHaTopHOM reoMeTpun. OH JJOrMYecKy pa3acicH
Ha 1Be 4acCTH.

Ilepsas uacms — 3amauu Ha paspe3anue ¢uryp. Lean
pelampllero — paspe3arh yKa3daHHYO (Urypy Ha JBe WJIU
HECKOJIbKO paBHbIX yacTeil. YacTo mjig yINpolleHus 3Ty
burypy AeaaT Ha KieTkd. B aTux 3amayax HesIBHO BBOAUTCS
MOHSITUE paBeHCTBa (uryp (paBHbIMU Ha3bIBAlOTCSI (DUTY-
pBI, cCOBHAAIoONINe IIPY HAJIOXKEHNUM ). DTO OIpeAeieHUE UC-
MOJIb3YeTCsl U JJIs MPOBEPKU PaBEHCTBA IOJYYEHHBIX (hU-
Typ.

Yuyurtenb HaUMHaET ¢ HauboJiee TMIPOCTOl 3adaund — pas-
pe3aTb KBajpar 4 x 4 KJIETKM Ha JBe paBHbIC YAaCTU TaK, YTO-
OBl IMHUS pa3pe3sa 11JIa o CToOpoHaM KJieTok. ITpocteiiiiee
pa3pe3aHue MOXKET HAaWTU KaKIbli: MOIlojlaM Ha ABa Mps-
MOYTOJIbHUKA 4 x 2. 3aTeM y4UTeIb MOXET I1oKa3aTh IIpo-
LIECC MOKMCKa IPYTUX CIOCOOOB: MOJYUYEHHYIO JIMHUIO pa3pe-
3a Kak Obl pacTsiHyTh, U3JIaMblBasi BIIPABO-BJIEBO OTHOCU-
TeJIbHO 3TOW JIMHUU. WHCTUMHKTUBHO YYEHUKU IOJIKHBI
MOYYBCTBOBAaTh HEOOXOAUMOCTb CUMMETPUU OTHOCUTEJILHO
LIEHTpa KBajapaTa: B TaKOM cJiydyae paBHbI€ IMOJOBUHKH —
KBalIpaTel — OYIYT «BABUHYTHI» IPYT B Ipyra.

ITpu paspezanuu dpuryp B 3agadax Ne 2 u 3 (puc. 40, 6 n
41 yyeOHMKA) MOXKHO MCITOJIb30BaTh U TIpUEM IoacYeTa 1e-
JIBIX KJIETOYEK U UX MOJIOBUHOK. Ho cienyer npenocrepeyb
YYEHUKOB OT OIMOOYHOTO MHEHMS O TOM, YTO PaBHBIMU SIB-
JISIOTCS Te (PUTYpPhI, Y KOTOPBIX paBHBI IIolanu. Henb3s
3a0bIBaTh U 0 hopMe!

Bmopas wacme naparpaga otnana urpe «IleHtaMuHo».
ITonpoGHee o0 Hel y4UTeab MOXET y3HaTh U3 KHUT «Ilomu-
muHo» C. l'omomb6a (M.: Mup, 1975) u «MaremaTuueckue
roJ0BOJIOMKM U pasBiaedeHus» M. lapmnepa (M.: ACT,
2010).

3agauu ¢ urpoit «[1oIMMUHO» XOTS M TIPOCTHI 10 (POPME,
HO UX pellieHHe TpeOyeT HEKOTOPOTro HaBbIKa: OOIIMX MTpUe-
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MOB cocTaBjieHus1 ¢uryp u3 <«IloJuMuHO» TIpaKTUYeCKU
HeT. Y4YuTeab MOXET HadyaTh pabOTy C COCTaBACHUS (pUry-
pok urpnl «[leHTaMUHO» — (PUTYPOK, COCTOSIIMNX U3 TISITU
KBaJpaToB, pa3jiMYHbIM CHOCOOOM COCTaBJIEHHBIX APYT C
JIPYTOM T10 LIeJIbIM CTOpOHaM KjeToK. Takux duryp nosuy-
yuTcs poBHO 12 (puc. 42 yuyebHMKa). DTy paboOTy MOXKHO
OBUTO BBITTOJIHUTH Ha MpeabIayleM ypoke 1o teme «Kyo mn
ero CBOICTBa», a Ha dom JaTh 3aJlaHUE U3TOTOBUTH UTPY
«ITeHTaMUHO» U3 IJIOTHOI Oymaru, oIMHAKOBO OKpallleH-
HOM ¢ 00eux CTOPOH (IpU BBIMOJHEHUM 3adaHUN (PUTYPKU
MOXHO TIepeBOpauyuBaTh HAaM3HAHKY, W, UTOObl HE OTBJE-
KaTh YYEHUKOB, JIM1IEBast 1 UBHAHOUHAS! CTOPOHBI HE JOIXK-
HbI OTJIMYATHCS 110 LIBETY).

VYrpaxHeHus ¢ urpoit «[leHTaMrHO» MOXHO YIIPOCTUTh,
JaBasi TaKMe 3a 0 a H U 5.

a) CI0XUTb U3 IBYyX Iap ¢uryp «[leHTaMUHO» OIMHAKO-
Bble (PUTYPKU,

0) CJIOXUTB ABe (PUTYPKU, OHA U3 KOTOPBIX UMEET BIBOE
0oJIbllIMe JIMHEWHbIE pa3Mephl, YeM Ipyrast (MOXKHO ITPOCTO
cKazaTb «BIBOE 0OJIbIIIE»).

3aTeM IepexoauTh K 00jiee CIOXKHBIM 3adaHUSIM.

§ 7. TPEYTOJIbHUK (1 u)

OcHOBHbIE NOHAMUS. TPEYrOJIbBHUK, MHOFOYTrOJIbHHUK, CTOPO-
Ha, BEpLUUHA, Yrosl MHOFOYroJibHWKA; BUAbl TPEYroJIbHUKOB;
nupamMmupa, TeTpasap; NoOHATHUE >KECTKOCTU MHOFOrPaHHHUKOB.
llpedmemmneole pesynomamesr. BbldepUUBATL TPEYrONIbHUK 3a-
OAHHOro BUAA, CTPOUTb TPEYro/IbHWK MO ABYM CTOPOHAM U yr-
Ny MeXAy HUMH, N0 CTOPOHE U NPUIEXKALLUM K HEW yrnaMm, no
TPEM CTOPOHaM C UCMO/Ib30BAHWMEM UYEPTEXKHbIX MHCTPYMEH-
TOB; W3roTaB/IMBaTb Pa3BepPTKM MHOrorpaHHWKa; co3paBaTb
obpas 1 MaHWNyAMpPOBaTb UM.

Memanpedmemmnoie pesynbmamsr. POPMUPOBAHUE UCCE-
[OBaTe/IbCKMX YMEHUH, pa3BUTUE KOHCTPYKTUBHbIX CMOCOO-
HOCTeM, POPMUPOBAHUE JTOTMUECKUX YMEHWUM: BbICKa3blBaHWe
rMnoTe3bl HA OCHOBAHUU UHAYKTUBHbIX PACCY>XAEeHUH; BbINOJ-
HeHWe TBOPYECKOro 3afaHus — PUCOBaHWE HEBO3MOXKHOIO
obbeKTa, BOCNpHUATUE rNyOUHbI NPOCTPaHCTBA.

JluyHocmHele  pe3ysemamesl. BOCNWTAHWE aKKypaTHOCTH,
TPpy#oMobus, HaCTOMUUBOCTH.
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H BrympunpedmemHresie u mexcnpeomemusie cBsa3u. cucteMa-
TUYECKUM KYPC reoMeTpuM.

KOMMEHTAPUMU. Matepuan maparpada o0JiagaeT 00Jib-
1101 y4eOHOM eMKOCThI0. OH BKJIIOYAET 3HAHUS U YMEHMUSI,
OTHOCSIIMECSI K 0a30BbBIM B I€eOMETPUM, MOITOMY HEO0O0-
XOIUMO ITOOUTBHCS MaKCHMaJbHO BO3MOXHOTO YCBOCHUS
aToro yueo6Horo marepuana. ComepskaHue maparpada Iro-
ToOpaHO TaKMM 00pa3oM, YTO YUHUTENIbh MOKET, MCIIOIb3YS
ero, cosaaTh MOJOXUTEIbHbIE MOTUBBI U3YyUYEeHUSI, 3aUHTE-
pecoBaB yJallluXcsl, 1 OpTaHU30BaTh AESITEIbHOCTh C Y4ETOM
TMICUXOJOTMYECKUX HX OCOOEHHOCTEHM (CMeHa pa3IuuHbIX
BUIOB JIESITETLHOCTH ).

ConepxaHue mnaparpada AeJUTCS Ha TPU CMBICIOBEIC
yactu. B nepeoii uacmu BBISICHSAETCSI, YTO TaKOe MHOTIO-
VTOMBbHUK, TPEYTroJbHUK, pPacCMaTpUBAIOTCS BUIBI Tpe-
YTOJTBHUKOB M BOIIPOC O CYMMeE YIJIOB B TPEYTOJIbHUKAX; JIe-
MOHCTpHUpYeTcs dieKcaroH (M3rubaeMblii MHOTOTPAHHUK).
Bmopas uacmes — pabota ¢ teTpasgpoM. Tpembsi uacmo
BKJTIOYAET ITOCTPOCHUE TPEYTOJbHMKA IO TPEM 3aJaHHBIM
3JIEMEHTaM C TIOMOIIbIO YEPTEKHBIX UHCTPYMEHTOB.

Ypok MOXHO HayaTh C MoOKas3a yYeHUKaM ieKcaroHa,
OKpallleHHOTO B TpH 1iBeTa (TpurekcadJiekcaroH). [Ipoiiecc
€ro M3roTOBJICHUS TT0Ka3aH Ha PUCYHKeE 55 yuyeOHUMKa. DT1a
reomeTpuyeckast GpUrypka BbI3bIBAET YAWBICHUE W MOIJIUH-
HBII BOCTOPT Y YYAIIMXCS: HAa WX TJ1a3aX «IUIOCKUIi» IIeCTHU-
VYTOJIBHUK, UMEIOIINI KPacHYIO U CHHIOIO CTOPOHBI (JIMIIe-
Basg W W3HAHOYHAs CTOPOHBI), IIpeBpalllacTCsd B IIECTHU-
VTOTbHUK C CHHEW W 3eJeHOM CTOpOHaMM, a 3aTeM C
3eJIeHON M KpacHoM. DTo Hacrtosmuii ¢okyc! Kak camum
caearh TaKylo UTPYLIKY?

Yuurens pazBopaunBaeT (pjieKcaroH, 1 yd9eHUKU 3aMeya-
IOT, UTO pa3BepTKa (pUTYpKU TpeACTaBsieT coOOi necsiTh
TPeyroJIbHUKOB, YJIOXEHHBIX B mojiocky. Kakue ato Tpe-
yrojJbHUKKU? M 41O 3HAYUT «TpeyronbHuKu»? OTBeTaM Ha
3TU BOMNPOCHI HEOOXOAUMO BBIICIUTHh BpeMs. Takum obpa-
30M, MOXXHO CO31aTh MOJOXUTETbHBI MOTHUB YUSHUS.

TpeyronrbHUK OTHOCUTCS K CEMEMCTBY MHOTOYTOJIbHM-
KoB. PaccMarpuBasi ¢ yaeHUKaMU CJIOBO «MHOTOYTOJIbHUK,
VUUTENTb BBIIEISET ABE YaCTH, YKa3bIBaoOIe Ha OCHOBHBIE
MMpU3HaKu 3Toi purypsl. Ho ykazaHus Ha TO, 9TO y (PUTYPHI
MHOTO YTJIOB, €llleé He1I0OCTaTOYHO JIJIsl ONpeieieHUsI MHOTO-
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yronbHuKa. PucyHku 44, 45 n 46 yyeOHMKa ITOKA3bIBAIOT
OTJINYMEe MHOTOYIOJIbHUKOB OT (PUTYp, TAKOBBIMU HE SIB-
nsommxces. Haxong cxonctsa u pasauuus GUTyp, YICHUKU
o PYKOBOACTBOM YYUTENSI (DOPMYIMPYIOT, YTO MHOTO-
YIOJIbHUKOM SBJISIETCSI (DUTYypa, OrpaHUUEeHHAs 3aMKHYTOM
JIOMAHOW JINHUEN, 3BEHbsI KOTOPOIl He IMepeceKaloT ApyT
Ipyra. DTo ompeaesIeHNe TOKHO OBITh MOHITHO YIeHUKaM
HaCTOJIbKO, YTOOBl OHU MOTJIM Ha PUCYHKE y3HAaThb MHOIO-
YIOJIbHUK; TpeOOBaTh K€ BOCIPOU3BEACHUS OMpeAcacHUs
He cieayer.

AHAJIOTUYHO BBISICHEHHUE CXOACTBA W Pa3M4usl MHOIO-
YIOJbHUKOB Ha pUCYHKax 44, a, 6 n 45, a, 6 yaueOHUKA OOJI-
JKHO TOABECTU YYCHUKOB K MOHSITUIO BBIITYKJIOTO MHOTO-
YTOJIBHUKA U K CIIOCOOY BBISICHEHMSI BBIMYKJIIOCTU MHOTO-
yroJibHuKa. Eciy MHOTOYTrOJILHUK JIEKUT MO OOHY CTOPOHY
OT MIPSIMOIA, TIPOBEACHHON Uepe3 KaxKAyI ero CTOPOHY, TO
OH BBINYKJIBI (6TO MOXHO ITOCTaBUTh BEPTUKAJIBHO, UTOOBI
OH KacaJicsl TTOBEPXHOCTH CTOPOHOIT).

3aTeM TiepexodsaT K MpocTeiillieMy MHOTOYTOJAbHUKY —
TPEYTOJIbHUKY U KJlacCU(UKALIMM TPEYTOJIbHUKOB 10 HaJIM-
JUI0 PaBHBIX CTOPOH M MO BeIWYMHaAM ero yriaoB. Kiac-
cU(pUKALIMIO COTPOBOXIAIOT PACCMOTPEHUEM MOJEel Tpe-
YTOJIBHUKOB WJIM PUCYHKOB. BaxkHo, 4TOOBI yyaluecs: 1o-
HsUIWA, 9TO Kiaccudukauus (WiM pasfejieHue Ha TPYIIb)
OPOBOOMUTCI II0 KAaKOMY-TO 3apaHee OIpelesIeHHOMY
OPU3HAKY, U YTO KaXKABI TPEYrOJbHUK MOXET OBITh OTHE-
CeH K HECKOJBKUM TpyIMIlaM, Hampumep, ObITb paBHOOEI -
pPEHHBIM W TIPSIMOYTOJbHBIM, PAaBHOCTOPOHHUM M OCTPO-
YTOJIbHBIM M T. I1. B 3aBUCMMOCTH OT MpHU3HaKa, Mo KOTOPO-
MY OCYIIECTBIISIETCS pa3ae/ieHUe Ha KJ1acChl. 3aKperieHueM
ATOTO MaTepuaja SIBIsIeTCsl BBIMTOJHEHWE 3aJaHusl MO Ha-
XOXIIEHUIO TPEYTroJIbHUKOB 3alaHHOro Buaa (puc. 48 yueo-
HUKa). DTO 3alaHue MOXHO BBITIOJHSATh U Ha IJa3, U C
HCITOJIb30BAHUEM U3MEPUTENbHBIX UHCTPYMEeHTOB. DopMu-
poBaHMIO M300pa3sUTEIbHO-TPaPUISCKUX HaBBIKOB CIIO-
CcOOCTBYeT BBINIOJIHEHUE 3agaHust Ne 2 10 M300paskeHUIO
TPEYTrOJbHUKOB. YUUTEIb MOXET MOKAa3aTh YYeHUKAM ITpaK-
TUYECKUE TIPUEMBl U300pakeHUs pa3IMYHbIX BUIOB Tpe-
YIOJIbHUKOB Ha KJIeTUaToil Oymare, He OCTaHAaBJIMBAasICh Ha
OOBSICHEHUSX, TAK KaK CBOMCTB 3THX (DUTYp YUEHUKU elle
He 3HaIOT. YPOK 3aBeplllaeTcsl BHIMOJHEHUEM 3alaHUsl Ha
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COCTaBJICHME TMapKeTa M3 PaBHBIX TPeyroJbHUKOB. Ilom-
CKa3KOM K PEIICHUIO 3TOM 3a1a41i MOXET CIY>XKHATh PACCMOT-
peHHas B Havajie ypoka pa3BepTka ¢uekcaroHa. OCHOBHas
WIesi COCTOUT B TOM, UTO ABa PaBHBIX TPEYTrOJIbHUKA 00pa3y-
0T MapajuieJIorpaMM, a TapajuleIorpaMM YKJIaIbIBacTCs B
MTOJIOCKY. 3aTeM 3TH OMMHAKOBBIE TTOJIOCH MOKPBIBAIOT BCIO
IUTOCKOCTh. BO3MOXKHOCTB IMTOCTPpOCHUS MapKeTa U3 paBHBIX
TPEYTOJILHUKOB OOBSCHSIECTCS TEM, YTO CyMMa YIJIOB Tpe-
yrojbHMKa paBHa 180°, T. €. TpH yIyia TpEyrOJILHUKA COCTaB-
JISIIOT pa3BEpPHYTHIN yTojl — TakK mojydyaroTcs nojockl. Coc-
TaBJieHUE TMapKeTa MOo3BOJISICT YYeHUKaM cliejlaTb U oopaTt-
HBII BBIBOM O CyMMeE YIJIOB TpeyrojibHuKa. Eciu aTa padota
I YYEHUKa CJIOKHA, €€ MOXHO 3aMEHUTb BBITTOJTHEHUEM
3amaHust Ne 1 o M3MepeHUIO YIIOB U CYMMUPOBAHMIO pe-
3yJbTAaTOB. DTO 3aJaHNe MOXHO IaTh Ha IOM B BUIE MpaK-
muueckoil pabomst ¢ o(hopMIIeHUEM PE3yJILTATOB B Ta0JIM-
ne. O0cyxxneHre pe3yabTaToB IIPUBOIUT K TUIIOTE3€ O CyM-
M€ YIJIOB TPEYroJbHWKA. YUHMTeNIh OoOpalraeT BHUMaHHE
VUIEHUKOB Ha STOT BaXXHBIN BBIBOI, IIpemjiaraeT 3TOT (akT
WCIIOJIb30BaTh TIPU OTBETe Ha Bompochl 3agaHuit Ne 1 (6) o
CYIIECTBOBAaHUHY TPEYTOJBbHUKA C ABYMS TIPSIMBIMU YTJIAMU,
Ne 1 (B) o cyliecTBOBaHUMM TPEYrojibHUKa, BCe YIJIbl KOTO-
poro 6obie 70°, Ne 1 (T) o cyllleCTBOBaHUM TPEYTroJIbHUKA,
BCe YIJIbl KOTOporo MeHble 50°. OOOCHOBaHUSI OTBETOB,
npeajaraeMble YYeHUKAMU, SIBJISIIOTCSI TIPOCTEUIIIMMU Teo-
METPUYECKUMU NEeTYKTUBHBIMU PACCYXKIECHUSMU, K KOTO-
PBIM MOXKHO MOJIBOIUTH IIKOJBHUKOB YK€ B 5 KJ1acce.

3agagy Ne 3 MOKHO MPEIOKUTh YIAIIUMCSI PEIIUTb T0-
Ma, TIe OHM MOTYT 3KCIIEpUMEHTHUPOBATh U C PUCYHKAMMU,
U C TPEYrOJbHUKAMU, BEIpe3aHHBIMK 13 OyMmaru. Ha ypoke
BpeMEHU Ha 3Ty 3a1a9y MOXeT He XBAaTUTh.

Bmopast uacmbo TOJIHOCTBIO MOCBSIIIIEHA TPAKTUYECKOMY
U3y4eHUIO TeTpasapa. [lepeiiTi oT TpeyroJbHUKOB K IHpa-
MUJIaM MOXHO IOCJIe BBINOJHEeHM 3agaun Ne 4 Ha pa3oue-
HUE IIEeCTUYTOJbHUKA Ha TPEYTOJbHUKU M COCTABICHUS
Pa3IMYHBIX MHOTOYTOJILHUKOB U3 TPEYTOJbHUKOB Ha TIJIOC-
Kkocth. OT IUIOCKOCTH TIEPEeXOnsT K IMPOCTPAHCTBY: YUEeHU-
KaM TIpeqjiaraeTcs K CTOpOHaM IPaBUJIBHOTO TPEYTOJIbHU-
Ka, JIeXAIlero Ha CTojie, TPUCTaBUTh TPU TAKUX K€ Tpe-
VTOTbHUKA C OOINell BepIIMHOW. YUYEHWKH TOIyJaroT
TeTpasp.
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ITocne oObsICHEHUSI TepMUHA «IIUPaMUIa», YIUTEIb Op-
TaHU3YET UCCAeD08AMENbCKYH 0esmeabHOCHb YIallluXcsl,
aHAJIOTUYHYIO paboTe TI0 BBISICHEHUIO CBOIWMCTB Ky0a
(cMm. § 5).

NuTepecHbl 3amaun Ne 5 m 6 Ha TiepeKaTbIBaHUE IIpa-
BUJIBHOTO TeTpaspa.

B 3agaue Ne 5 jaH TeTpasap, rpaHU KOTOPOTO OKpallleHbI
B pa3HbIe 1IBETa, U €ro «CJed», OCTaBJIESHHbIN Moce MepeKa-
teiBaHUs. Cllel He 3aKpallleH, U3BECTHHI JIMIIb 1IBeTa Mep-
BOTO 1 BTOPOTO TPEYroJIbHUKOB cliena. HyXXHo omnpenenuTtb
LIBET MOCJIEAHETO TPEYTrOJIbHUKA.

B 3amaue Ne 6 Takoli 3ke TeTpasap, CoBepllask HEKOTOPBIiA
MyTh MepeKaTbIBAHUEM, BO3BPAIIACTCS B UICXOAHOE MOJI0XKE-
Hue. Hamo ompeneants, BEpHETCS JIU OH Ha TpaHb TOTO K€
1[BeTa, C KOTOPOW HauyuMHal [BUXEHHUE, W IlocTapaTbCs
OOBSICHUTD Pe3yJIbTaT.

JlaHHBIe HOMEpa SIBJISIIOTCS SIPKUMU 3aadaMM, MPeAro-
JIaralollMMU MHOTOYPOBHEBOE PEIlIEHIE B COOTBETCTBUU CO
CoCcoOOM MBIIIJICHUSI, XapaKTepHBIM IJIsI 3TOTO BO3pacTa.
OHu MOryT OBITH pellleHbl Ha YPOBHE MNpPEIMETHON Ie-
SATEJIbHOCTU, KOTJa YUEHUK HAaXOIUT OTBET B Pe3yabTaTe He-
MOCPEICTBEHHOTO MepeKaTbiBaHUs TeTpasapa. OHU MOTyT
OBbITh TaKXKe peIlIEHbl B YME, U TOT/1a BCe OIepalivu 1o Trepe-
KaTbIBAaHUIO TIPOU3BOJSITCS MBICJIEHHO. «Jlorukam» MOXHO
OPEeIIOXUTh CITIOCO0 pellleHNs, OCHOBAHHBIN Ha KOAUPOBAa-
HUM BEpIUMH TeTpasapa yuciaamMu 1, 2, 3, 4: eciau 3ako-
JUPOBaTh KaXAYyl0 BEPILIMHY, TO COOTBETCTBYIOIINUE KOIbI
MOXHO OyJIeT pacCTaBUTh Y BEPIIWH TPEYTOJbHUKOB Clefa.
PaccraBreHHble LM(PHI HA TPACKTOPUU OIBUKEHUST TETPASI -
pa MOKaXyT LBET MOCeIHEe rpaHu. DTOT CIIOCO0 pelIeHUs
MOJIE3HO TMTOKA3aTh U BCEM OCTAIbHBIM YyUeHUKAaM, TaK KaK B
JaJibHelIlIeM OH OyJIeT UCITOJIb30BaThCs MPU PEILIECHUHN KOM-
OMHATOPHBIX TEOMETPUUECKUX 3a/1a4.

3aTeM MpoBeCcTU paboTy Ha MOCTPOSHUE Pa3BePTKU TPU-
rekcadiekcarona. Jlydie pasgaTh yueHuKam TpadapeTr —
BBIpE3aHHBIM M3 KapTOHA IIPaBMJILHBIM TPEYroJdbHMK, TakK
KaK pa3BepTKa JOJKHA OBITH BHITIOJIHEHA OYE€Hb aKKYpPaTHO,
OT 3TOTO 3aBUCUT cKIanbiBaHue (paekcaroHa. Heooxogumo
00paTUTh BHUMaHHUE yYyalllMXCSd Ha BaXKHOCTb COOJIOJIECHUS
MOCJeA0BaTeILHOCTU PacKpacku TPeyroJbHUKOB Ha pas-
BepTKe (hjieKcaroHa, OoCOOEHHO Ha W3HAHOYHOU CTOpOHE.
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Y100kl IOCIEa0BaTeIbHOCTh HE ObLIa HapyllleHa, IepeBO-
payuBaTh HaM3HAHKY OKpAIEHHYIO C JIMLIEBOM CTOPOHBI
MOJIOCY HY>KHO CTPOTO B COOTBETCTBUM C PUCYHKOM, COOJIIO-
J1asi OPUEHTALIUIO TIOJIOCHL.

VYuyeHukaMm, 3aMHTEPECOBABIINMCSI U3TOTOBJICHUEM 3TUX
MHOT'OTPaHHUKOB, MOXHO IIOKa3aTh, KaK CTPOSITCS pa3-
BEpTKU TeKcadJieKcaroHa C IIECTbl0 «CTOPOHaMu», T. €.
pacKpallleHHOro B IIECTh Pa3jIUYHBIX LIBETOB, U IMOPEKO-
MeHaoBaTh KHUTY M. I'apaHepa «MaTteMaTuyecKue roJoBo-
JoMkH U paspiedeHusi» (M.: ACT, 2010), B KoTopoii moka-
3aHO IIOCTPOE€HHE pPa3BepTOK (JIEKCATOHOB U C APYTUM
KOJIMYECTBOM CTOPOH.

Tpembs uacme TIOCBSIIIIEHA pACCMOTPEHUIO 3a1a4 Ha I10-
CTpPOEHHE TPEYroJbHMKA IO IBYM CTOPOHAM U YIJIYy MEXIY
HUMM, 10 CTOPOHE U MIPUJIEXKAIINM K HEell yIJIaM U 10 TPEM
cropoHaMm. IloIyTHO M3 MPaKTUKM YYEeHUKHU MOJIydaloT He-
PaBEHCTBO TPEYrojbHMKA KaK YCIOBHE IIOCTPOCHUS Tpe-
YIOJIbHUKA [0 TPEM CTOPOHAM.

B aTom naparpade npoaoakaercsi pacCMOTPEHUE HEBO3-
MOXXHBIX (Guryp. 910 TpeyroibHuk IleHpoy3a. YueHukam
MOXHO JaTh Ha AOM 3alaHUe TIpUAYMaTh 1 HApUCOBaTh CBOM
HEBO3MOXHBIII 00beKT. Tak KaK 3TO TBOPYECKOE 3adaHUE,
OHO BBIMNOJHSETCS YYeHUMKaMM Io XejlaHuio. Ha cienyro-
IIEM YPOKE YYUTEIb MOXET MOKa3aTh KaKOW-HUOYIb U3 He-
BO3MOXHBIX OOBEKTOB, IPUAYMAHHBIX YYCHUKAMMU.

§ 8. MPABWJIbHbIE MHOTIOIrPAHHUKHA (2 v)

OcHoBHble noHsmus. TeTpasgp, Kyb, okTasap, AoAexkasap,
ukKocasap, opmysa Jnnepa.

lMpedmemmneie pesysbmameor. pasnuuatb W HasblBaTb npa-
BWJIbHble MHOFOrPaHHWKH; BbIMUCAATb NO cpopMmyne Jinepa;
M3roTaB/IMBaTb HEKOTOPble NPaBU/ibHble MHOMOFPAHHWUKHW M3
UX pasBepToK.

Memanpedmemmusie pesynbmamer. pa3BUTUE KOHCTPYKTHB-
HbIX CMOCOBHOCTEN, NPOCTPAHCTBEHHbIX NPeACTaBNEHUH, BO-
obpakeHus, hoOpMHUpPOBaHHE MPUEMOB WCC/IEA0BATE/IbCKOM
0eATeNbHOCTH U KOMMYHUKaTUBHbIX yMeHMl:i.

JluyHocmubie pe3ynbmamer. 3CTETUUECKOE BOCMPUATHE reo-
MeTPpHU, BOCMIUTAHHUE YBAXKEHMS K YYEHbIM, FOPAOCTH 3a OTe-
UECTBEHHYIO HayKy.
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Brympunpeomemreie u mexcnpeomemHrsie cBs3u. ctepeo-
MeTpusi (MHOrOrpaHHWKM, MpPaBW/IbHbIE MHOIOrPaHHKUKH),
uepyeHue.

KOMMEHTAPHUMU. IIpeanonaraercs, 4To 3Ta TEMa MOCJIE-
HsISI B TIEPBOM MOJIYTOIMM 5 Kjlacca, OHa pacCMaTpUBaeTCs
HakaHyHe HoBoro roma, u ypoky cieayeT NpuaaTh BOJIIEO-
HYyI0, TIpa3AHUYHYIO0 oOKpacky. HauaB c aeMoHcTpaluu
MoJieJieli AT NPaBUJIbHBIX MHOTOIPAHHUKOB M pacckasa o
MPUITUCHIBAEMBIX UM B IPEBHOCTU Marm4ecKuX CBOMCTBAX,
YUYUTEh MOXKET MEPEeNTH K UX CBOMCTBAM: TeopeMe Didjiepa
M IBOMCTBEHHOCTU MHOIOrpaHHUKOB. TeopeMa Diiyiepa no-
CTaTOYHO HArJISIAHA, HAAO0 JIMIIb 3aMOJHUTh TabauILy, TOI-
CUMUTAB YMCJIO BEpIIUH, TpaHell U pebep KaXaoro MHOIro-
rpaHHuka. Muttoctpauus Xe NBOMCTBEHHOCTM MEHEE Ha-
[JIsiIHA, a TMOTOMY TpeOyeT W3rOTOBJIEHUS CIeLMalbHbBIX
nocobuii. Tak, eciay Mozenu MIaTOHOBBIX TeJl U3TOTOBJIEHBI
U3 MPO3pavHOro Marepualia, IEHTPbI TpaHeit MOXKHO COEU-
HUTbh LIBETHBIMU HUTSIMU, KOTOpble OyAyT pedpamMu COOT-
BETCTBYIOIIETO ABOMCTBEHHOr0 MHOrorpaHnHuka. Q0bsicHe-
HHE MOXHO TPOBECTU, COMOCTABMUB YMCJIO BEPIIWH U rpa-
Heli Ky0a M oKTasapa, AoAeKasIpa U UKOocasapa U CPaBHUB
YUCJIO BEPIIMH U I'paHelt TeTpasapa.

OcHoOBHasl Harpy3ka ypoKa MNpPUXOAWTCSI Ha M3TOTOB-
JIEHUE pa3BEepPTOK MpPaBUJIbHBIX MHOTOTPAaHHUKOB. Jlyuiie
pa3gaTh yYeHMKAM 3arOTOBKY — IPaBUJIbHbIE TPEYTOJbHU-
KW, KBaJpaTbl U MpaBUJIbHbIE MATUYTroJdbHUKU. [lenb yua-
IIUXCSI — HapUCOBaTh (HAYePTUTh) C IIOMOIIBIO 3aTOTOBOK
pa3BepTKU MHOTOTPaHHUKOB, HAMETUTb KJIarlaHbl J1JISI CKJIe-
WBaHUS U CKJIEUTb CBOM €JIOUHble Urpyiiku. Pabora nocra-
TOYHO YTOMMUTEJIbHAsI, TpydoeMKasl, TpeOyiomiass 60abIIoro
HampsKeHUsI U aKKypaTHOCTH, a TIOTOMY He CJIeAyeT TOpO-
MUTh YYEHUKOB C BBLIMTOJHEHHWEM 3adaHuil (MX MOXHO 3a-
KOHYHUTb JIOMa C POJIUTEISIMMU).

§ 9. TEOMETPUYECKHME TOJIOBOJIOMKMU (1 u)

llpedmemmHele pe3yssmamel. KOHCTPYMPOBaTb 3aAaHHble
oUrypbl U3 NJIOCKUX reoMeTpUYEecKUX (pUryp; cosgaBatb U
MaHunyMpoBatb obpa3oM npu nepexone OT NPenMETHOM
LeATesIbHOCTH K paboTe B yme.
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MemanpedmemHroie pe3ysbmamer. pa3BUTHE NO3HABaTE/b-
HOM aKTUBHOCTH.

Brympunpedmemroie u mexcnpedmemusie cBg3u. nnaHu-
mMeTpua (MOHATHE nnolanM); reomeTpuyeckass KoMOuHaTo-
puKa.

KOMMEHTAPUWU. OnHoli U3 0oCOOEHHOCTE HaIISIIHONI
TEOMETPUM SIBIISIETCSI 3aHUMATEIbHOCTh. YBJICUEHHBIN WUT-
pOi1 yYeHUK pa3BUBaeT CBOM CITOCOOHOCTH, YBJIEUEHHBI re-
OMETPUUYECKUMHU TOJOBOJIOMKAMU Pa3BUBAET T'eOMETpUYE-
CKYI0O WHTYUIUIO, TEOMETPUUYECKOEe 3peHHE, TPOCTPAHCT-
BeHHOe MbinieHue. MopMupoBaHUE U pPa3BUTHE OTUX
CBOICTB MBIIIJIEHUSI — OCHOBHAs 3a1aya naparpada.

HaunHas ¢ yxXe 3HaKOMBIX IT0 TIOCTAHOBKE 3aJa4 Ha pa3-
pe3aHue, ydalprecs IOJ PYKOBOACTBOM YUYUTENST M3TOTaB-
JIMBAIOT HOBYIO UTPY-TOJIOBOJIOMKY «TaHrpaM» U MepexomsT
K CKJIaJbIBaHUIO (UTYpoK (puc. 66 yueOHUKa). Bo3MOXHO,
Y OTAEJbHBIX YYAILIMXCS 3TO 3aJJaHUE BbI3OBET 3aTPYAHECHMUSI.
B Takom ciydae y4yuTenb MOXET HauyaThb ¢ aHajlM3a CKJia-
neiBaeMoi purypku. M3 kakux yacteii oHa coctouT? Kakune
3JIEMEHTBI (PUTYPKU Cpa3y MOXKHO Y3HATh Cpedud CEMM 4Jac-
Teit urpsl «Tanrpam»? Kakue anemeHThl octaorcsa? Kak mx
MOXHO COCTaBUTh W3 OCTABIIMXCS YaCTEil TOJOBOJIOMKU?
Korga ¢urypka ciioxxeHa, IOJIie3HO ellle pa3 MPOBEPUTH
MIPaBUJIBHOCTh BBIMTOJHEHUS 3agaHusl. Tak M OpUEHTUPO-
BaHbl purypku? [TpornopuroHaIbHBI U 3JIEMEHTHI?

B xone mpenogaBaHus ObLIO 3aMEYEHO, UTO HEKOTOPBIM
ydaluMcsI Jierde ObUIo paboTaTh HE ¢ CAMUMHM (DUTypKaMU
urpbl «TaHTpaM», CKJIaAbIBast U3 HUX KapTUHKM, a ¢ KapaH-
JlalloM — paszelisisi TOTOBYI0 KApTUHKY Ha COCTaBHBIC BJie-
MeHTbl. Buaumo, B 3ToM mposiBisieTcsl OoJiblliasi CKJIOH-
HOCTb YUY€HMKA K aHAJU3y, HEXeIU K CUHTE3Y, U 3TOMY He
clieayeT NpensTCTBOBATD.

[Tociae BBIMOJHEHUSI OCHOBHBLIX 3agaHuii Taparpada
YYUTEIb MOXKET IPEAJIOXUTh 0oJiee TBOPUECKYIO paboTy —
MpUAYMaTh KAPTUHKHU, KOTOPBIE CKJIAAbIBAIOTCSI U3 BCEX Ce-
MU 4acTeil UTrpbl. DTy paboTy jierdye BbIMOJHUTh, €CIU UME-
eTcs OoJIblIIe yacTel, Kak, HaripruMep, B roioBojioMKe «CTo-
MaxuoH». M3rortoBieHUe ee U NMPUIYMbIBAHUE KAPTHUHOK
MOXHO JaTh yUeHUKAM Ha JOM. BO3MOXKXHO, UTPOI1 YBIIEKYT-
Cd U B3POCIIbIe, TOTJAa TEOMETPHSI CTAHET JIIOOUMBIM ceMeii-
HBbIM pa3BjieYeHUEM.
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Cpenn 3agaHuii maparpada ecTb OTHO, KaK Obl MepeKun-
JIBIBAIOIIEE MOCTUK K CJIEAYIOIIEH OUY€Hb BAa>KHOM M CJIOX-
Hoii Teme «M3mepeHue». Dto 3amaHue Ne 8. TpebGyercs
HalTH IUIOIIAAN BCeX YacTell urphl « TaHrpaM», eCiIi CTOpO-
Ha KJIeTKM paBHa 1 (puc. 66 yuebHUKa). PelreHne MoOXHO
OCYIIECTBUTb TIPOCTHIM TIOJACUETOM LIEJbIX KJIETOK U UX
YacTeil-IIOJIOBUHOK, YEeTBEPTEi, BOCHBMYIIEK. DTO 3aJaHue
MpPEeKpacHO WJLIIOCTPUPYET APOOM U CIOXEHUEe Opobeit —
OCHOBHOI1 MaTepuall Kypca MaTeMaTHKHM S Kjlacca, a IOTOMY
YYUTEIIO JIy4llle HE TOPOIMTHCS, BBIMOJHSISI €r0 BMECTe C
YYallUMUCS, CTPEMSICh K TOMY, YTOOBI OHO OBbLIO ITOHSITO U
BBIIIOJIHEHO BCEM KJ1aCCOM 0e3 MCKITIOUEHMUSI.

PaGoty ¢ urpoit «TaHrpaM» MOXHO TEPUOINYECKH BO-
300HOBJISTH, JaBask yYACHUKAM HOBBIC 3aJaHUS, WJIM Ha I0M,
VI B KAa4eCTBE pa3MUHKHU Ha YPOKe.

§ 10. USMEPEHME JJINHbI (1 u)

OcHOBHbIE NOHAMUST. BEIUYUHA, U3MEPEHUE BEIMUMHDI, eau-
HWLbI U3MEPEHHWS AJIMHbI; TOHHOCTb U3MEPEHHS; CNOCODbI U3-
MepeHHus.

llpedmemmnele pesysemamesr. U3MepPATb ANIMHY JIMHEWKOW,
U3MepATb AJIMHY KPUBOMW IMHWW, NEPEBOLAUTL OLHU €4UHHULbI
LNUWHbI B LpYrye; BblUMC/ATb 3HAYEHUS BbIPAKEHWHM, HaXO-
[MTb TOUHOCTb U3MepeHUs npubopa.

Memanpedmemuoie pesysbmamesr. YyCTaHOBNEHUE MPUUWH-
HO-CNleACTBEHHbIX CBA3EN.

JludHOCMHbIE pe3ynbmamer. yCTAHOBNIEHWE CBSA3U MaTeMaTH-
KH C >KW3HbIO; Pa3BUTHE NO3HaBAaTE/IbHOM aKTUBHOCTH.
Buympunpedmemmneie u mexcnpeomemnsie cB53u. NnaHu-
MeTpus (MU3MepeHUe reoOMeTPHUUECKUX BEIMYUH: 4JIUHbI), reo-
rpadousi, TEXHONOTUS.

KOMMEHTAPUWU. Borpockl u3MepeHUs] U BBIUMCICHUS
JUIHBI, BEJIMUUHBI yIJia, MJIoand U oobemMa TpaauLMOHHO
CUMTAIOTCS ILIEHTPaJbHLIMU B HMponedesmuueckom Kypce
reoMeTpun. Pe3yabraTtoM ux paccMOTpeHHUsI B 5—6 Kiiaccax
JIOJIZKHO CTaTh CBOOOJHOE BjaJeHUE U3MEPUTEIbHBIMU WH-
CTPYMEHTaMM, IIOHMMAaHME CMBICIIA ATUX ITOHSITUM, a TAaKXKe
TOTO, YTO PE3yJIbTaT MOXKET OBITh MOJYy4YeH C HEKOTOPOM
TOYHOCTBIO, 3aBUCSILEH OT UBMEPUTEILHBIX UHCTPYMEHTOB.
Vyammecst DOJDKHBI TakXKe OBIAIEeTh HEKOTOPBIMU IIpaK-
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TUYSCKUMU TIpUeMaMU U3MEpPEeHUsl, Halpumep, IIOLIaan
KPUBOJIMHENHOM (UTYPHI C TOMOIIBIO MAJIETKU, 00beMa Mo-
JIOTO TeJjla C TIOMOIIbI0 6AHKU U3BECTHON €MKOCTU U T. 1.

YpoK HauMHaeTCsI C BHISCHEHMS CMBIC/Ia U3MEPEHMS KaK
CpaBHEHUS C HEKOTOPBIM 3TaJIOHOM. J{OCTyIIeH U IpOK IpH-
Mep U3MepeHUs1 u3 MyabThuabMa D. YcneHckoro «Tpuma-
aTh BoceMb IomyraeB». Ha HeM MOXHO mokasaTh Mpo-
M3BOJILHOCTb BBIOOpA €NMHUIILI U3MEPECHUSI 1, OTBETUB Ha
Borpoc: «BepHo mm MHeHue Ypasa, uto B [lomyrasx oH
IJINHHEE, 4YeM B CJIOHax?» — TIOOOWTH K BaXXKHEWIIEMY
6b1600Y:. BeJINYMHA 00beKTa U3MEpeHUs (IIMHA, IJIOIIalb
W T.T1.) HE U3MEHSIETCS, B KaKUX Obl eMUHUIAX HU U3Me-
pSTIN.

BTopoii BaxXHBIl 6b6/600: OTHOILIEHUE IJIMH IBYX OTPE3-
KOB (paBHO KaK U IPYTUX BEJIMUYMH) €CTh YUCJI0, KOTOPOE HE
3aBUCUT OT €AWHULBI U3MEPEHUSI. YUEHUKU JOJDKHBI €ro
MOHSATh U 3alIOMHUTL. Ha 3TUX cBoOIiCTBaX OCHOBAHO Ipa-
BWJIO Mepexoja OT OAHUX E€IWHMI[ UBMEPEHUSI K IPYTUM,
KOTOpO€ HaIJISIAIHO WILTIOCTpupyeTcs 3amadyeit Ne 1, koto-
pasi TIoCBsIllieHA €IWHUILIC M3MEPEHUS! IJIWHbI, Ha3BaHHOM
<SUTAM>.

C 1enp0 OOIIEKYJILTYPHOTO Pa3BUTUS yJallIMXCS B I1a-
parpade JaHbl B 03HAKOMUTEJILHOM IUIaHE pa3jIMYHEBIC Me-
PBI IUIMHBI, YIOTPEOISBIIMECS B TIPOIIIOM U UCITOJIb3yEeMbIE
B HaIllM JHU B pa3HBIX cTpaHax. HaMm mpencTaBiisieTcsi, 4ToO
3TO BechMa MOJIE3HBII MaTepuall, BeAb YacTO B JIUTEpaType
U B TOBCEAHEBHOM XXNU3HU MbI CTAJIKUBAEMCSI C HUMMU U IO/ -
yac He MOXeM Aazke MPUOIU3UTEIIBHO CKa3aTh, CKOJIBKO 3TO
COCTaBIISIET METPOB, MHOTO 3TO WM MaJio. JIJIg cpaBHEHUS
STUX EOWHWI JJIMHBI TpeAjiaraeTcsl BBIMOJIHUTH 3adaHUe
Ne 2. ¥pok 3aBepiuiaetcs decenoii 06 U3MepeHUU IJIMH KPU-
BBIX IMHUH. PaccmaTpuBaroTcs 1Ba IMpakKTUIECKUX CITOC00a,
KOTOpbIE MOXKHO YCJIOBHO Ha3BaTh «CHPSIMJICHUEM» U «pa3-
OMeHMEM Ha OTPE3KMU». DTU CIIOCOOBI B AaJIbHEMIIIEM NpPU-
TOASITCS yYallMCs TIPU U3YYCHUU JUIMHBI OKPY>KHOCTH.

Ha dom MOXHO IaTh ydyeHUKaM 3agaHue Ne 3, Kkotopoe
TpedyeT paboThI C IUTEPATYPOI, M €ro BBIITOJHEHUE MOXET
3aHITh MHOTO BPEMEHU. YUMTENIb TaKXKe MOXET IIpeaio-
KUTh YACHUKAM HaIlMcaTh Ha aJlbOOMHBIX JINCTaX W IIPOMJII-
JIIOCTPUPOBATh KAPTUHKOM HaliIcCHHbIC MOCJIIOBMIILI, a 3a-
TeM OpTaHU30BaTh BHICTABKY.
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YKA3AHUA K PELLEHUIO 3AAAY YYEBHUKA
1. 3amauy MOXHO PELIUTh MPOTNOpLIeit:

10,8 xm — 8,1 stMa,
X KM — 3,6 sutnMma,

otkynax = (10,8 x3,6): 8,1 =4,8 (km). OTBeT: 4,8 KM.

Yuamuecs 5 kiacca, He3HAKOMEBIE C TIPOITOPILIUSMU, MO-
TYT pelraTh 3agavdy 1o BOIIPOCcaM:

1) CKOJIbLKO KMJIOMETPOB cOCTaBsieT 1 summm?

10,8: 8,1 = ‘5‘ (kM)

2) CKOJIbKO KMJIOMETPOB JI0 PeKM (CKOJIbKO KMJIOMETPOB
cocraBisier 3,6 stmnuma)?

‘5‘ x3,6=4,8(km).OTBeT: 4,8KM.

2. B 3agaue TpeOyeTcs 3ammcarh BCe U3BECTHHIC €IMHU-
Ibl IJIMHBI B HOpsaKe Bo3pacTaHus. HeT HeobxomumMocTu
MPOBOAUTh TOYHBIE BBIYMCICHUSI, JOCTATOYHO MPUKUIKU,
YTO TOXE BeChbMa MOJIE3HO A1 (POPMUPOBAHUSI BBHIYMCIIM-
TEJIbHOM KYJbTYDBbI.

§ 11. UBMEPEHME NJIOLAIN Y OB bEMA (2 u)

OcHOBHbIE NOHAMUS: €L UHWULbI U3MEPEHUS, U3MEPEeHHUe NJIo-
Wanu naneTkoMn; UaMepeHue YrnoB, eQuHULbl W3MepPeHHUs
yrnos.

[TpedmemmHeoie pe3ysbmamer. U3MEPSATb NANETKOW, MEPHbIM
CTakaHOM, TpPaHCNOPTUPOM; TMNPUMEHATb HeCTaHOapTHble
npUeMbl U3MEPEHHUSA NIOWAaU U 06beMa, NEPEBOLHTbL eHUHH-
ubl A/IMHbI, NAOWAANU U OObEMa U3 OAHUX B Apyrue.
Memanpedmemusie pesysbsmamesi: NPUAYMbIBaHWE HeCTaH-
LapTHbIX CNOCOBOB U3MEPEHHUS BEJTMUMH Ha NPaKTHUKE.
JluuHocmubie pesysnbmamer. (hOPMUPOBaHHE MNO3HaBATESb-
HOW aKTUBHOCTH, UHTEpPeca K FreOMeTpUH.
Buympunpeomemmnele u mexcnpeomemsesle cBg3u: nnaHu-
MeTpus (M3MepeHHe BENWUYMH, niowanb, obbem, Mepa yrna),
reorpadus.

KOMMEHTAPHUMU. 1o cTpyKType M comepKaHUIO JaHHbIA
naparpad sBisieTcs npogokeHueM § 10: B HeM Takke pac-
CMaTpUBAIOTCSl TIOKa JIMIIb BOMPOCHI U3MepeHus, HO He
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3aTpParuBaIOTCs @blMUCAeHU TJIVH, TIIomaaeil 1 o0bEMOB.
[maBHOE IJT yIUTEIsT — OJOOUTHCS TIOHUMAaHUS CMBICITA M3~
MEpeHMsI, BBIOOpa eNMHUIIBI MI3MEPEHMUS M aHAJIOTUM C W3-
MepeHHeM IJIMHEI. BeIXom Ha IBOiTHBIE HepaBEeHCTBA MMEET
BOIIPOC M3MEPEHMS TUIOIMIANN KPUBOH (PUTYPHI, B KOTOPO
He YKJIaAbIBaeTCs 1IeJIoe YMCIO KJIETOK, OHa 3aKjiyeHa
MEXIy IByMsI pe3ysIbTaTaMy U3MepeHus mromanu. OTcroma
sICHA HEOOXOIUMOCTb IPOOJIEHUST KBaApaTHON eIUHUIIbI Ha
boJsiee MeIKMe: KBaIpaTHbIE METPHl Ha KBaJpaTHBIE CAHTH-
METpbI, KBaJpaTHbIE CAHTUMETPbl Ha KBaIpaTHbIC MUJUIU-
METPBI U T. 1.

Yyurtenb npu OOBSICHEHWHU TIpaBWjIa TepeBOIa OMHUX
KBaJIpaTHBIX (KyOM4YEeCKNX) eIWHUIL] B APYTHe MOXET BCTpe-
TUTBCSA ¢ HETOHUMAaHWEM YJaIllIMUCS TOTO, YTO, HATIpUMED,
lem =10 MM, a 1 ecm?2 = 100 mm2 11 1 eM3 = 1000 mm3. Bos-
MOXHO, B TIPEOIOJICHUN 3TON TPYIHOCTU TTOMOXET HaIlo-
MUWHaHUE yJaIliMcs, YTO TIPU HAXOXISHUH TIOIIAIM KBal -
parta TiepeMHOXKAOT €To IIMHY W IINPUHY, a TIPY HaX0XKIIe-
HUM oO0beMa Kyb0a Hamo INMEPEeMHOXWUTh JIMHY, IIAPUHY U
BBICOTY, KOTOpbIe paBHbI MexXay coboil. 3amaHue No 1 Ha
TepeBO OMHUX SOIUHUIL U3MEPEHUSI B APYTHE TTO3BOJIUT y4e-
HUKaM ITOTPEHUPOBAThCS B TAKOM MepeBoae. OcCOOGeHHO XO-
pOIIM 3aMaHMs Ha TIepeBOI KBAaApaTHOM BepCThI B KBAIpaT-
HbIe apIlIHBI U T. M., TaK KaK UMEHHO TP WX BBIMOJTHEHUU
HEoOXOmMMO TTOHMMaHWe CMbIcia AeiicTBus. [loHMMaHUIO
MOET CITOCOOCTBOBATh paboTa ¢ TabJMLIaMU TIepeBoIa €M -
HUII U3MepeHUs IJTUHBI U TUTOIIAIN, T. €. 3alCh BEJTMYNH B
3TU Ta0JIULBI.

1) 3anucaTh cienyroliye BeTUIMHBI B TAOIUILY.

52 M = 5200 cMm (momuchIiBaeM HYJIM OO pas3psiia CaHTU-
METPOB);

52cm = 0,00052 kM (OpUIIMCHIBa€M HYJIU CIIEpEaU 10
pa3psima KWJIOMETPOB).

fane, Aesuar | Comnt
EanMHULbI CoOTHH Aecatku | EauHuubl | EAMHULBI EanHULbI
5 2 0 0
0, 0 0 0 5 2
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2) 3anucaTh cleayolire BeJIMYUMHBI B TAOIUILY.
5a= 50000 gmZ%; 36 cM2 = 0,00000036 ra.

Ksappar- | Keappar- | Keagpar-

Ksagpar-
Hble Hble Hble
lekTapbl Apbl Hble
Aeuu- CaHTH- MUK
MeTpbi
MeTpbi MeTpbi MeTpbi
ra a M2 m?2 cm? MM?

Dec. | En. | Oec. | Ep. | Oec. | En. | Oec. | En. | Aec. | En. | Oec. | Epn.

5 0 0 0 0

0, 0 O] O} O0]O0]O 3 6

PaccyxneHust o BbIOOpe €NUMHUIBI U3MEPEHUsI MPOI0JI-
xkarorcd. [Toyuemy BbIOpain «KBaJpaTHBIN CAHTUMETP», a He
«TpeyrojbHblii»? MOXHO JIM B NPUHLUIIE MOJb30BaTHCS
«TPEYroJbHBIM CaHTUMETpOM»? OTBET Ha 3TOT BOIPOC MO-
TYT IaTh CAMU y4dalllyecs, BCIOMHUB pellieHre 3aJa4y O MO0~
KPBITUM TIJIOCKOCTM PaBHBIMU TpEYTroJbHUKAMHU. 3amada
Ne 2, B KOTOpOI1 TpebOyeTcsl ONpPeaeanuTh KOITUIECTBO «Tpe-
YIOJIbHBIX» CAHTUMETPOB B TPEYroJbHUKE CO CTOPOHOM
7 cM, HCIIOJIb3YeT pe3yJibTaT 3TOro TOKpHITUs. Paszmenus
KaXIyl0 CTOPOHY TPeyrojbHUKa Ha 7 paBHBIX YacTeil 1 co-
eIUHUB COOTBETCTBYIOIIIME TOUKU, YICHUKHU TTOJCUUTHIBAIOT
KOJIMYECTBO MaJIeHbKUX PaBHBIX TPEYTOJbHUKOB, MOTYYUB-
muxcs npu 3toM. MIx okasbiBaeTcd 7 x 7 = 49. AHajlorny-
HBII pe3yJIbTaT ObLI OBl IOJYYeH IpU pa30dMeHnK KBadaparta
CO CTOPOHOM 7 CM Ha CAHTUMETPOBEIE KBaApPaTHI.

HMcnonb3ys pe3ynbTaT 3amadyu Ne 2, MOXHO COCTaBUTH
3a7ayy Ha pa3pe3aHue:

1) pa3pe3aTh TPEeyroJbHUK Ha # PaBHBIX TPEYTOJbHUKOB,
€CJIU 1 SIBJISIETCSl KBaapaTOM HaTypaJlbHOTO yuciia (Harpu-
Mep, Ha 16, 25 u T. 1.);

2) pa3pe3aTh IIPaBUJILHBIM TPEYroJbHMK Ha 12 paBHBIX
TpeyroJibHUKOB. Ee pelleHne npenocTepexeT yJaluxcs: OT
CO37aHUs CTePEeOTHUIa B PELLIEHUU MOAO0OHbBIX 3a1a4.

OT 3a1a4mM Ha pa3pe3aHue TPEYroJabHUKA JIETKO MepenTr
K pa3pe3aHuIo TPEYTroJIbHOM MMMPaMUIbl, TPOCTPAHCTBEHHO-
ro aHajiora TPeYroJibHUKAa, IPpU 3TOM YydYalluecsl HOJIKHBI
BUIETh, YTO HE BCEraa CBOMCTBA INIOCKOM (DPUTYPHI AAIOT OC-
HOBaHWUsI JIJIsI BBIMOJIHEHUS] aHAJOTUYHBIX CBOWCTB B MpPO-
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CTPAHCTBE: OTPE3aHUE «YTOJIKOB» OT IMPAMU/IbI TJIOCKOCTSI -
MU (pa3pe3aMu), IPOXOASIIMMU Yepe3 CEpeaInHEl pedep, He
MIPUBOIUT K BO3ZHMKHOBEHHUIO YETHIPEX PAaBHBIX MUPaAMUI.
B0O3MOXHO MO3TOMY <«TPEYroJIbHbIH CAaHTUMETP» ST U3-
MEpeHMS IUIOIAAe 1 00bEMOB HEIIPUMEHUM.

Kak v mpu u3MepeHuu IJIWH, 30eCh pacCMaTpUBAIOTCS
NpaKkTUYECKNe MpUeMbl U3MEPEHMS TUIOIIANEed 1 00beMOB,
a TakXke M3MEpeHMEe BEJIUYUH HE CBOWCTBEHHBIMU UM
eIMHULIAMU U3MEPEHUS. DTO IPUOIIMKAST HATJISITHYIO Te0-
METPUIO K MOBCEIHEBHON XXU3HU U €llie pa3 MOKa3bIBaeT ee
Heo0xoanuMocTh. OThICKaHME CITOCOO0B U3MEPEHUS TOIIIIN -
HbI OYMaxKHOTI'O JIMCTA, BMECTUMOCTHM YalHOM JIOXKKHW U JIp.
(3amaHue Ne 4) pa3BrBaeT KOHCTPYKTUBHBIE CITOCOOHOCTHU
y4Jalumxcsl, U300peTaTeIbHOCTh, YMEHHUE HaXOAUThb OCTPO-
YMHBI€, HETPAIULIMOHHBIE PELLICHUST TPOOIEMBbI.

§ 12. BbIMMCIEHUE AJIMHbI, MIOLLALN, OB bEMA
(24)

OcHOBHbIE noHAMUS. reomeTpuuyeckass urypa, CBOWCTBA
reoMeTpHUUYECKHUX IUryp; PaBeHCTBO, PaBHOBENIMKOCTb U paB-
HOCOCTaBJ/IEHHOCTb (OUryp; yBeNuueHue njowanu u obbvema
Uryp B 3aBUCHUMOCTH OT YBE/IMUEHUS JIMHEWHDbIX PA3MEPOB C
coxpaHeHHeM hopMbl.

[Tpedmemuelie pes3yssmamer. BbIMUCAATb NAOWALW NPSMO-
yrosnbHuKa (KkBagpara) no oopmyne; BbIUMCAATL 0BbeM nps-
MoyrosibHoro napannenenvnena (kyba) no dopmyne; Bbipa-
»KaTb OLHU eAuHULbI NIOWAAK M 0ObeMa Yepes ApYrue; Mbic-
NEHHO NEepPeHOCUTb TOUKY HabloAeHWsl, MaHWNy/MpoBaTh
obpasom.

MemanpedmemHreoie pe3ysbmameol. UHLYKTUBHOE NOyYeHUe
CBOMWCTB reOMeTPHUUECKHUX OUTYp, BbIABUXKEHHWE TMNOTE3; pas-
BUTME KOHCTPYKTHBHbIX CMOCOBHOCTEMN, NMPOCTPAHCTBEHHOrO
3peHnUAa U Nnor4yeCcKoro mbillsieHHa # KOMMYHUKaTUBHbIX yMe-
HUM.

JlusHocmHble pesysnbmamesr. pa3BUTUe NO3HaBaTE/IbHOW aK-
TUBHOCTH, >KENaHUS BbINOJIHATL FEOMETPUUECKHUE YNparKHe-
HUA U peLllaTb 3adayM.

Buympunpedmemroie u mexcnpeomemusie cBa3u. nnaHu-
meTpus (nogobue, U3MepeHWe BENWUWH: OJIMHA, MJIoLWanb,
obbem).
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KOMMEHTAPUMU. I1aparpad 3aBepiiiacT u3dydyeHue BOIpo-
coB usMepeHus. B Hem 00o0OI1Ial0TCA CBEAEHUST MpPEeAbIay-
IMUX YPOKOB IO 3TOH TeMe, IIOJy4YeHHBbIe WHIYKTUBHO,
1 (OPMYJUPYIOTCSI OCHOBHBIE CBOMCTBA Mephl. TakxKe BBO-
ISITCST TIOHSITHASI PAaBHOBEJIMKOCTH M PABHOCOCTABICHHOCTH.
YTBepxKIaeTcsl, YTO BCeTraa MOXHO MEPEKPOUTb OTUH MHO-
TOYTOJIBbHUK B APYTOil TaKOW K¢ TUIOMIAnN W 9YTO aHAJIOTHY-
HOE CBOWCTBO JIJIsi MHOTOTPAHHUKOB HE BBITIOJHSIETCS. DK-
BUBAJICHTHOCTb PaBHOBEIWKOCTH M PaBHOCOCTaBJIEHHOCTH
JIJIS1 MHOTOYTOJIbHUKOB OYeHb BaKHA B TEOMETPUU: HA 3TOM
CBOICTBE OCHOBaHBI BHIBOABLI (hOpMYJT TIIOIIAneifi MHOTO-
YTOJILHUKOB, TIPOUCXOAUT TepeKpanuBaHue (pUTypbl ONHY B
ApyTy1o.

K o0muMm cBoiicTBaM IUIOIIAAM MW OO0ObeMa ydalllrecs
MOAXOMST B pe3yyibTaTe pelieHus 3amad Ne 1—11. TepMuHbI,
KOTOPBIMHU OTIEPUPYIOT IIKOJbHUKMU MPU UX PEIIeHUH, 3TO,
B OCHOBHOM «(OpMa» U «pa3Mep».

3amaHus HA U3MEpeHUe IJIUHBI, MO U o0beMa 3a-
KaHumBalotcst 3agaueit Ne 12. [Tociie BBITTOJIHEHHST 3TOTO 3a-
JaHUsl YYUTEIb TIePeXOAUT K OOOOIICHUIO MOJTyYeHHBIX
CBOWCTB 1 GOPMYJIMPYET MX.

Cepuio MpakKTUYECKUX TIPUEMOB U3MEPEeHUST MPOa0JIKA-
eT 3amava Ne 13.

YKA3AHHUA K PELLEHUIO 3AAAY YYEBHUKA

1. 3agaHue Ha yBeJIWUeHUE JIMHUM B 2 pa3a ¢ COXpaHEHU -
eM (QOpMBI. Yyaluecs TOJKHBI YIBOUTH KaXKI0e 3BEHO JIH -
HUM, COXpaHsisl «HampaBieHue». Pabora Ha KieT4yaToii Oy-
Mare obsierdaeT BBIIIOJIHEHWE 3aIaHMsI. YIUTETb oOpalaeT
BHUMaHHE Ha HEOOXOAUMOCTD yuyeTa UMEHHO HaIpaBJICHUS
KaXXIOTo 3B€Ha, YTO B MaJIbBHEHUIIIEM TIPUTOIUTCS TIPU U3yde-
HUU oao6ust (CoxpaHeHUe HaIlpaBJeHUsI TI03BOJISIET COXpa-
HUTH yriibl). C yIBOEHUEM JIOMaHOW YUeHUKHN He UCITBITHI-
BalOT 3aTpyaHEHWI. BTOpas xe yacTb 3ajaHusl CJIOXKHEE, TaK
KaK JTUHUS UMeeT 3BeHbs, ABJISTIONINECS TyTaMy OKPYKHOC-
Teil. 3aech yuuTe b JOJDKEH IMoKa3aTh MPpUEM YIBOCHMS Iy~
ru. Hano ynBouts panuyc okpyHocTtu (/ = 2nr, a 3HAUYUT,
20 = 2n2r).

2, 3.3amaHus TIPaKTUUYECKOTO XapakTepa. YUYeHUKam
HY>XHO HapucoBaTh GUTypy Ha KJieTdyaToit Oymare M HauTu
ee 1owanb (odobem) myreM mnoacuyeta. CpaBHeHUE pe-
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3yJIBTATOB MOABOAUT K & bl 8 0 0 Y. yBeJIMYCHUE JIMHEMHBIX
pa3mepoB ¢GUTYpbl B # pa3 JaeT yBeJIWYeHUe TIJIOLIAaAu B
nxn = n?pas, aodbeMa — B n x n x n = n3 pas. [TonesHo
BCIIOMHUTD TAOJIMIY TepeBOAa e€IUHULL U3MEPECHUS U ellle
pa3 OOBSICHUTh YYEHWKaM TMOSIBJICHUE VIV yHoaJeHue HyJei
MIpU TepeBoie SANHUL] U3MEPEeHUS TJI0LIAaIU U oObeMa.

4. B 3aganuu TpeOyeTcsl HAWTHU IUIOLIAAb KBaapaTa, Ha-
PUCOBAaHHOTIO Ha KJIeTY4aToll OyMare Tak, 4TO €ro CTOPOHBI
PACIIOJIOKEHBI HE TI0 CTOPOHAM KJIETOK.

5. B 3amanum, KoTopoe aHaJIOTUYHO N2 4, TpebyeTcs Ha-
YepTUTh Ha KJeTJdaToli Oymare KBaJpaThl OIlpeaesieHHOM
TUIOIIAAU, TIPUYEM PEellIeHUEe BO MHOTUX CJIy4asiX BO3MOXHO
WMEHHO TIpU PaCMOJIOXXKEHUM CTOPOH KBaJapaTOB HE BIOJb
CTOPOH KJIeTOK. BrimmomHenue 3aganuii Ne 4 1 5 ocHOBBIBa-
€TCSI Ha TOM, UTO IMAaroHajb MPsIMOYTrOJIbHUKA IEJIUT €ro Ha
JIBE paBHBIE YaCTHU, T. €. €CJU U3BECTHO, YTO IJIOLIAIb IS~
MOYTOJIbHMKA paBHA 2 x 3 = 6 KJIETOK, TO IUIOIIAdb Tpe-
YTOJIbHUKA, MOJYYeHHOIo MPOBeIeHUEM TUaroHau, paBHa
6 : 2 = 3 kimerkaM. B KauecTBe MOATOTOBUTEIBHBIX YITPaXK-
HEHUI MOXHO IMMOPEKOMEHIOBATh BEIYCPUUBAHUE TPEYTOIb-
HUKOB Tutomaasio 0,5 kinetku, 1 Kierka, 1,5 KIeTku u T. 1.,
T. €. TeX TPEYroJbHUKOB, KOTOPbIC MOHAMOOSITCS MPU BbI-
yepuMBaHUM KBalpaTa 3alaHHOW Tutomaau. 3amaHue No 5
MOXHO TaKXe€ BBHITIOJIHATh U B CUCTEMAaTUYECKOM Kypce re-
OMETpUHU IIpU U3ydyeHuu TeopeMbl I1udaropa.

9, 10, 11. 3agauyu penraroTcss OOJHUM METOIOM — Me-
TOJOM pa3pe3aHus U JOCTpamBaHUS (IepeKIIaabIBAHUS OT-
pe3aHHbIX yacTeit). CyTh €ro B TOM, YTO (DUTypHI TIepeKpa-
WBAIOTCSl B paBHbIC, OTKylIa 3aKJo4yaeM, YTO MX IUIOIIAAU
paBHBI. BeimoHeHUe 3TUX 3aAaH1I MOXKHO CUMTATh MpOoTie-
JIeBTUKOI BbIBOAAa (hOpMyJl TjIolIaneii MHOTOYTrOJbHUKOB,
rIe NpUMEHsSIETCS TOT Xe mpueM. PellleHue Ha KJIeT4aTOM
OyMmare ouyeHb OOJjieryaeT paOOTy: Ha HEl XOpPOIIO BUIHBI
paBHbBIC OTPE3KU, MTapalJIeIbHbIE TIPSIMbIE, IO Y3JIaM MOXHO
MOCTPOUTH PaBHYIO (PUTYPY U T. 1.

12. B 3aganuu TpebyeTcsl IoacyuTaTh 00beMbl N300pa-
>KEHHBIX Ha PUCYHKE TeJl, COCTaBJICHHBIX U3 eAUHUYHBIX KY-
OMKOB.

13. 3agaua Ha U3MepeHUe BBICOTHI AepeBa C MOMOIIbIO
nyxu. Hemocratoliiee 3HaHUe IJIs1 y9alllMXCS TIPU pellieHun
9TON 3aJayv — PABEHCTBO YIJIOB MaJeHUsI U OTpakKeHUSs

35



JIy4ya CBeTa OT IUIOCKOI 3epKaJIbHOI ITOBEPXHOCTU. DTO MO-
XKET paccKas3aTh YYUTedb. TakuM oOpa3oM, JAaHHOE BBHIUMC-
JIEH€ OCHOBAaHO Ha ITOJOOMM TPEYroJbHUKOB, 00pa3yro-
IUXcs TIPY OTpaXkeHWHU nepeBa B IyxXe. KoHedHO, TTOJTHOTO
000CHOBaHMS 3TOTO MIpHeMa TToKa He HY>KHO IaBaTh YIeHU-
KaM, HO €CJIM OHM 3allOMHST MpUeM, 3TO 3HaHUe cpaboTaeT
py U3yYEeHUU MOJ00UsI B CUCTEMAaTUYECKOM Kypce TreoMeT-
pun.

14. 3aganue Ha HaXOXIeHME TuIoland GUTryphbl, pa3ou-
BaecMOIi Ha MPSIMOYTOJIbHUKHU, — CTaHAAPTHOE, 00s13aTe/b-
HO€ IJTSI BHIMIOJTHEHUSI BceMM ydyeHukKamu. Ilpuem ero BbI-
MTOJITHEHMST COCTOUT B CBEICHUM TUIOIIAIN UCKOMOM (pUTYPBI
K CyMMe TUIoIanei mpsiMoyroabHUKOB. [1s1 aToro ¢urypy
HaIoO pa3fejuTb Ha MPSIMOYTOJILHUKU W UX TOJIOBUHKMU,
YTO YIeHHKAMM BBHITIOJNHSIETCS 6e3 3aTpyIHEHUWI TOCHe pe-
IIeHus OoJiee CIOXHBIX 3amad Ne 9—11.

15. 3agauy MoXxHO chopMyJIMpoBaTh B OoJiee 0OI1IEM BU-
Ile, B3SIB BMECTO KOHKPETHBIX YKCeN 3 U 4 HEKOTOPhIe OyK-
BeHHble 0003HauYeHus m U n. Torma, mocjie COOTBETCTBYIO-
1LIeTO pa3pe3aHusl U MepeKIaablBaHUsI, OrpaHUYeHHast (pu-
rypa Oyder Io IUIoLaayv OOJbIIE MCXOOHOM Ha (m — n)?
KBalIpaTHBIX €IMHMUII.

§ 13. OKPY>XHOCTb (1 u)

OcHOBHbIE NOHAMUS. OKPYXXHOCTb, KPYr, pagvyc, AMameTp,
[yra, rpagycHas mepa Ayru, BiMcaHHble urypsi.
[lpedmemmsie pesysnbmamsr. CTPOUTb OKPY>KHOCTb C MO-
MOLLbIO LIMPKY/IA U OT PYKH, €/IMTb OKPY>KHOCTb Ha paBHble
yacTW, M30bpaXkaTb NpaBu/ibHble MHOFOYFO/IbHWUKM, BNUCAH-
Hble B OKPY)XXHOCTb, MO/Nb30BaTbCA TPaHCNOPTUPOM, CO-
3nasaTb obpas no NamsaTv U MaHWNyIMpoBaTb MM: Bpallath,
pacuneHaTb, JOCTPpausaTh.

Memanpedmemensie pesysemamesr. npuodbpeTeHue onbiTa
uccnenoBatenbckoi paboTbl, pa3BUTHE NOTUUECKHUX YMEHMUIA:
Bblle/IeHUE CYLLECTBEHHbIX NPWU3HAKOB MOHATHUSA, DOPMYH-
poBaHWe onpefeneHuWi, npuMeHeHWe npuemos abcTparu-
poBaHus, 0606LLeHHs.

JluyHocmubie pesysnemameor. pa3BuTUe HabNIOAATENBHOCTH,
YMEHHUS BUAETb FrEOMETPHIO OKPYXKAIOLLEro MUpa: passuTHe
no3HaBaTesIbHOW aKTMBHOCTH, OOLLEKYNbTypHOE pasBuTHe
yyallMXCs, 3CTeTUYECKOe BOCMUTaHue.
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Buympunpedmemnoie u mexcnpeomemusie cBg3u. nnaHu-
MeTpus (OKPY>XXHOCTb, Ayra OKPY>KHOCTH WU U3MepeHHUe Oy,
BMUCaHHbIE U ONUCAHHbIE (OUrypbl).

KOMMEHTAPHUU. OKpyKHOCTh M TPEYTOJbHUK COCTABIISI-
IOT OCHOBY IUIAHMMETPUM, IO3TOMY HAaHHEIM Itaparpad
MOXHO CYMUTATh OOHUM M3 OCHOBHEIX B IIPOIIEAEBTUICCKOM
Kypce reomerpur. OCHOBHASI LICJb M3YyYeHUS — IIOHSTh,
a He MPocTo (GopMaIbHO 3alIOMHUTh OMpeAceHe OKPYX-
HOCTHU, YBUIETh €€ OCHOBHOE CBOMCTBO U HAYYUTHCSI €TI0 UC-
MOJIb30BaTh, HAyUYMUTbCSl ACIWUTh OKPYKHOCTb Ha paBHBIC
YacTH C UCIOJIb30BAaHMEM TPaHCIIOPTHUpa 1 LUPKyJIsa. Kpome
TOTO, yJallliecs IIPUOOpETalOT YepTeKHbIE HABBIKKA PabOThI
C HUPKYJIEM, PUCYSI OPHAMEHTHI.

Hauatb MOXHO ¢ .10euueckoeo ynpascHerHus B KOHCTPY-
WPOBAaHUU PA3JIMYHBIX ompeaeneHuil. Onpenenssa pa3ind-
HbIe TIOHSITUSI, HE 00sI3aTe/IbHO MaTeMaTUUEeCKUE, YUSeHUKU
MO/ PyKOBOJACTBOM YUUTEJISI TIOAXOASIT K TOHUMAaHMIO OMpe-
JIeJICHUS KaK TPeIIOKEeHMsI, B KOTOPOM MEPEYUCISIIOTCS OC-
HOBHbIE CBOMCTBA JAaHHOTO ITOHSTUS, O3BOISIONINE OTIM-
YUTh €T0 OT OCTAJIbHBIX IMOHATUI. UTOOBI UX MEPEYNCIUTD,
9TU CBOICTBA IOJIKHBI OBITh CHavajla OOHAPY>KEHHI.

— YeMm oTimMUaeTcs TPEYroJbHUK OT Apyrux ¢uryp?
[TeM, UTO OH COCTOUT U3 TPEX TOUEK, HE JIexKallluX Ha OTHOMI
MPSIMOM, U TPEX OTPE3KOB, COCANHSIIOLINX 3TU TOUKMU. |

— YeM oTanyaeTcss OKpYy>KHOCTh?

— Kak onpenenurs 310 noHsITHE?

Yyurtenb MOXET HMCIOJb30BaTh IPOCTYIO MOIENb, CO-
CTOSIIIIYIO M3 Kpyra, 3aKpeIJIEHHOTO B LIEHTPE M Bpalllalo-
IIerocsl BOKPYT HEero Ha IiockocTu. Kpyr obGBeneH sipkoit
Kpackoii. Ha okpyXHOCTH OTMeYeHa KakKas-JIMOo TodKa.
Bpamas kpyr, BUIHO, YTO 3Ta TOYKA CKOJIB3UT IIO0 HapHU-
COBAaHHOI OKPYXHOCTH. 3HA4YWT, OKPYKHOCTb — 3TO JIM-
HUSI, KOTOpasl «CKOJIb3UT» caMa 1o cebe, Bpaliasch BOKPYT
LIeHTpa.

MoXHO TIpOBECTH paauyC Kpyra, COCAMHSIIOLIUNA BTy
TOYKY C LIECHTPOM, U BBISICHUTb C YYSeHUMKaMM, Ha KAKOM pac-
CTOSITHMM BbIOpaHHasi TOYKa HaXOOUTCS OT LIEHTpa Kpyra.
AHanorudHasi MoJeJIb AeJaeTCs U C IPaBUIbHBIM TPEYroab-
HUKOM, 3aKpEerIEHHbIM B LIEHTpe. YUEHUKU 3aMevyaloT pas-
HUIIY: B TPEYroJbHMKE BHIOpaHHAsI TOYKA CKOJIL3UT HE I10
KOHTYpY TpEyroJibHUKa, a II0 HEKOTOPOW OKPYXKHOCTH.
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CpaBHUB PacCTOSTHUSI OT PA3IMYHBIX TOYEK OKPYKHOCTHU JI0
LIEHTPA U PACCTOSIHUSI OT Pas3IMYHbIX TOUEK TPEYroJIbHUKA
JIO LIEHTPA, TIPUXOJIUM K OTPEICICHUIO OKPYHCHOCHIU.

OKpYXHOCTb — 3TO JIMHUS, BCE TOYKU KOTOPOI pacro-
JIOXKEHBI HA OJHOM PACCTOSIHUU OT OJHOI TOYKU IIOCKOC-
T, Ha3bIBaEMOI LIECHTPOM OKPY>KHOCTM.

HenocpencTtBeHHO 110cie POPMYIUPOBKHM OITpeaeIeHUS
MOXKHO 33JaTh YYEHUKAM 801POCHL.

— IMoueMy Koneca nenamT KpyrjibiMu?

— IToueMy 1151 BEIUEpPUMBAHUSI OKPY>KHOCTU IPUMEHSIIOT
LUAPKYJIb?

— Kak HapucoBaTh OKpPY>KHOCTb C TTOMOIIbIO BEPEBOYKU
WM LIHYypKa?

YacTo MIKOJIbHUKU MOIMEHSIOT TEPMUH «OKPYXKHOCTb»
TEPMUHOM «KpyI», He paznuuas ux. Ha stom cienyer
OCTAaHOBUTLCS OTHIEJbHO. Mbl peKOMEHAyeM U 3lIeCh HC-
MOJIb30BaTh MOJAEIb — BEPEBOUYKY, CBSI3aHHYIO B KOJBIIO.
BOTO KOJbIO, MOJOXEHHOE Ha IJIOCKOCTb, OIpaHUYMBAET
HEKOTOpPYIO TUIOIIAAb, IIPUUYEM, B 3aBUCUMOCTU OT (DOPMHI,
KOTOpYIO MbI MPHUIAEM KOJIbIY, 3Ta IUIOIIaAb OymeT pas-
JuyHoii. Eciiu KoJsiblio TpuHUMaeT opMy OKpY>KHOCTHU, TO
orpaHn4eHHasi UM ¢urypa OyneT UMeTh HaUuOOJIBIIYIO TIJI0-
anb, 9Ta urypa — Kpyr. Mtak, pa3zHHUlIa OKPY>KHOCTU U
KpyTa B TOM, YTO OKPYIHCHOCHIb — DMO AUHUSL, €€ BeJINUHA
XapaKTepusyeTcsl OAUHOU, A Kpye — NA0CKAs ¢ueypa, Xa-
pPaKTEPUIYETCS HAOULAODBIO.

Yualimecsi Ha 3TOM ypoKe TakxKe MAOJKHBI 3alIOMHUTh
TEPMUHBI «paNyC» U «IHUaAMETp». JlydiieMy 3allOMUHAHUIO
MOMOXET 3HAaHUE IIKOJbHUKAMHU MEepeBoAa 3TUX CJIOB Kak
«CIIMILIA B KOJIECE» U «IIOTICPEUHUK>.

N306pasutenbHo-rpadpuuyeckKkie YMEHHUSI IIKOJbHUKOB
MOIOJIHAIOTCS YMEHUEM OT PYKU M300paxkaThb OKPYKHOCTb
Ha KJeT4yaToil Oymare, 4yTo ObIBaeT 4acTO HYXXHO IPU BbI-
MOJTHEHUU HAOPOCKOB WJIM PUCYHKOB K IUIaHUMETpUYE-
CKUM 3agadyaM. DTO MPaBWIO OKPYKHOCTH MOXXHO YCIOBHO
Ha3BaTb «3—1, 1—1, 1—3» (Tpu BIpaBO, OAHA BHU3; OIHA
BITPaBO, OHA BHU3; OJHA BIPABO, TPY BHU3).

Hanee ocHOBHasI Harpy3Ka IPUXOIUTCS Ha JeJICHUE OK-
PY>XKHOCTHY Ha paBHbIC YaCTU. DTO OUEHb TPYIOEMKOE 3aHSI-
THE IJISI IMSITUKJIACCHUKOB, TpeOylollee YMEHUsT padboTaTh C
TPaHCIIOPTUPOM U LIUPKyJaeM. Kpome Toro, ydueHUKU J0JIK-
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HbI MOHSTh COOTBETCTBUE MEXIY TI'padlyCHON MEpOM LIEHT-
panbHOro yria (yroji, o0pa3oBaHHBII paguycaMu) U MEpoi
IyTH (3aKTI0YEHHOM MEXITy er0 CTOPOHAMM).

3areM mpeayiaraeTcsi pacCMOTPETh B yUeOHUKE PUCYHKU
91—94. Yyutenb MOXET TakKe IPUMEHSITb U Jpyrue Mate-
pUaJIBl, OTpakalolue MCITOJIb30BAaHME OKPYKHOCTH B ap-
XUTEKType M MCKYCCTBE. DTHU TIpUMEPHI JOJLDKHBI TTOIBECTH
YUYEHUKOB K IMpobyieMe AeIeHUS OKPY>KHOCTU Ha paBHbIE
YacTu.

Camas mpocTas ¥ HarjisimHas MOAeab OKPY>KHOCTH, pa3-
IeJIeHHOM Ha paBHBIE YacTW, — 3TO KPYIJBIA Itmdepoart
YacoB M CTPEIKU Kak pagnychl. CmesaB TMOJHBIA 000pOT,
CTpesKa OMMChIBacT yroa B 360° (3TOro BoIpoca YIYeHUKH
VK€ KacaJauch IpY PaCCMOTPEHUU TPAHCIIOPTHPA U I'paayc-
HOI Mephl yIJla, U Mbl HaleeMcsl, YTO UM He TPYIHO OyaeT
BCITOMHHTB 3TO). 3HAYMT, TPETh OKPYKHOCTHA COCTaBJISICT
120°. Hamo HauepTUTh TpU yIjia C BEPLUIMHON B LIEHTPE OK-
pyxHocTtu 1o 120° kaxapiit. CTOpOHBI 3THUX YIJIOB pa3aessiT
OKPYXKHOCTb Ha TP paBHbIE YacTU. TOUYKU JeJIeHUsI COeau-
HSEeM OTpe3KaMU M I10JlydaeM BIIHMCAHHBI B OKPYKHOCTh
TPEYTOJIBLHUK.

Haitee yuuTe b mpemiaraeT yaeHUKaM cIejiaTh Heo6Xo-
IUMBIE pacyeThl IJisi TOTo, YTOOBI pa3NelINTh OKPYKHOCTh
Ha 5, 6, 8 yacTeil M BIMCATb COOTBETCTBYIOIIMIA MHOTO-
YTOJTBHUK.

3areM y4uTes b MOXeT OOBSICHUTH YIeHUKaM CIIOCo0 mIe-
JICHUST OKPY>KHOCTH Ha 6 paBHBIX YacTell 6e3 TpaHCITOPTHPA.
OOBsICHEeHUE Jydllle MPOBECTM CaMOMY YUYUTENIO, TaK Kak
YPOBEHb JIOTUUECKOTO MBIIUICHUS YUaIIMXCs ellle HenocTa-
TOYHO BBICOK [IJISI TIPOBEACHUS MOKA3aTeIbCTB MOIOOHOTO
pona, 1a ¥ IpUeMOB PacCyXKICHUs yJallrecs elle He 3HAIOT.
KoHeuHo, TpeboBaTh MOBTOPEHUSI YYCHUKAMU 3TOTO pac-
CYKIEHUS HE HY>)KHO. DTO TOKa3aTeIbCTBO B JAHHOM ClIyJae
WUTpaeT pojib MprUMepa JOTMISCKUX PACCYKIEeHU, HO YCBO-
WUTh CITOCOO MeJIeHUsT OKPYKHOCTH Ha 6 JacTeil OHU JTOJIK-
HBI. 3aKPETUTD €0 OHW MOTYT TIPY BBITIOJITHEHUHW OpHAMEH-
Ta «IBETOK» (puc. 96 yaeOHMKA).

IIpemnaraercst BbIACAUTL BpeMs /ISl BBIYEPUMBAHUS Op-
HAMEHTOB OMHUM LIMPKYJIeM. YUSHUKHN TOJDKHBI OBITH ITIpe-
IYyTpeXIeHBl 3apaHee O TOM, YTO MM ITOHAZOOSTCS IIBET-
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HbIe KapaHJaIllM, ecJIM Habop LIBETHBIX KapaHIallleil He 1c-
TTOJIB3yeTCS Ha YPOKaX IMMOCTOSTHHO.

[To Teme «OKpYyXHOCTb» CJieayeT MOBTOPUTH BCE OCHOB-
HbIE MTOHSITHUS, TIPUEMbI BBIYEPUMBAHMS, PACCMOTPETH OpHa-
MEHTBI, HApMCOBAaHHBIC yYAIIMMUCS. YUUTENb HE HTOJIKEH
3a0bIBaTh O HEOOXOAMMOCTM HAIISIIHOTO Pa3laTOYHOro
MaTepuaia, o paboTe ¢ HOXXHULIAMU MPU pellieHU ! 3aaa4 Ha
paspe3aHue ¢puryp, oo urpax-mHCIeHMpPOBKax 3agad. MHc-
HneHupoBatb MOXHO 3amaum Ne 10—12. st 3Toro moHa-
JIOOUTCSI BepeBKa, €e YUYUTEIb MPUTOTOBUT 3apaHee. Takue
MpaKTUUECKUEe pelIeHUsT TpeOyIoT OOJIBIIOro IIpocTopa,
W WX JIy4Ille TIPOBOIWTH HE B KJIacce, a B peKpealuy WA
B IpyTOM MPOCTOPHOM MOMEIIEHUU.

3aBeplIUTh YPOK MOXKHO HECKOJIbKMMMU 3ajadyaMU Mapar-
pada, Hampumep Ne 3—5. 3amaum Ne 1 1 2 1OJIe3HO PEeIINTh
IoMa.

YKA3AHUA K PELLEHUIO 3AAY YYEBHUKA

1. IIpu pa3bope 3amadyy IMOJE3HO CPaBHUThH CBOICTBa
KBajgpata M OCHOBHOE CBOWCTBO OKPYXXHOCTM W HaWTU
NpUHIUNIUATIbHOE OTJIMYKE, WCIIOJNb3Ysl OIpeneieHue OK-
PYXHOCTH.

2. 3agaya TpeOyeT HEOPAUHAPHOCTU MBIIUICHUS, pelle-
HUE OYeHb HEOXUJIAaHHO — CcrubaHue Kpyra BMecTe C IoJio-
COM, €ro TPYJIHO HAWTHU C TIOMOILBIO JOTUYECKUX PACCYXKIEC-
Huit. Ho naxe eciiv ydeHUKMU HE NOJyMaroTCs caMu, pellle-
HUE Yy4uTesss JOKHO IMOpa3suTh HUX CBOEM MPOCTOTOM U
OPUTMHAJIBHOCTBIO, a TAKXKe 3alIOMHMUTCSI KaK BO3MOXKHBIN
METO/I PeIlIeHUS.

3. 3agava, aHajorM4yHasl 3aJgadyaM Ha CKJIagbIBaHHUE 4e-
ThIpEX TPEYTOJbHUKOB U3 IIECTU CIMYEK M IIeCTU KBaapa-
TOB U3 12 cruyek, pelieHue KOTOPHIX BO3MOXHO TOJIbKO
MPU BBIXOJIE U3 MJIOCKOCTU B IPOCTPAHCTRBO.

4. 3agaya IpoJoJDKAST CePUI0 «HEBO3MOXKHBIX (DUTYDP».

5. Pemienue 3amauv TpyIHO HAWTH, €CIIA B PACCYXKIECHU-
SIX UCIIO0JIb30BaTh KBaJApaT U NMbITAThCS pa3pe3aTh €ro Ha yac-
4. [lpoie B nipemyiaraeMbix urypax BbIIEISTh YaCTU, U3
KOTOpPBIX TIOCJIe pa3pe3aHUsi MOXHO CJIOXHWUTh KBajapaT CO
cTopoHoii 6 kieTok. Ilojie3HO Takke BHUMATEIbHO pac-
CMOTPETb KOHTYpPbI (DUTYP U BBISICHUTb, KaKHM€ YaCTU MOTYT
ObITh BIBUHYTHI APYT B Apyra nocje pa3pe3aHusl.
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12. [1pu peiieHUM 330241 B KPY>KOK CTAHOBSITCSI YUSHM -
KM (4eTHOE UJIM HEeYeTHOEe YMCJIO) M KaxKable ABOE cocedcii
HayMHAIOT BpalllaThCsl B pa3Hble CTOPOHBI MOCJE TOro, Kak
OyHeT BBISICHEH CMBICT PabOTHI IMIeCTEPEeHOK. YUYCHUKU 3a-
MEYaloT pa3HUILY M Taf0T OTBET Ha TTOCTaBJIICHHBIN BOIIPOC.

13. OnpeneneHHYIO TPYTHOCTh MOXET COCTABUTh pellie-
HUE 3a7a4M 0 OpeBHAX U jJexallei Ha Hux miiatgopme. Cpa-
3y HampalImBaeTcsl OTBET 5 M, KOTODBIM SBIISIETCS He-
BEPHBIM, TaK KaK He YUUTHIBAETCS, YTO ABUXKETCSI HE TOJIBKO
miatopMma, Ho U OpeBHa. Ilmardopma TepeaBuHETCS Ha
5 M OTHOCUTEIBHO OpeBeH, a OpeBHAa — Ha 5 M OTHOCHU-
TeIbHO 3eMyIM. TakuM 00pa3oM, mepemaHsIs YacThb IaTdop-
MBI IepeaBuHeTcs Ha 5 + 5 = 10 (M). OOieryurh pelieHue
3aJa4M MOXHO MOJEJMPOBAHWEM CUTYyallMd C TOMOIIbIO
LWJIMHIPUYECKUX KapaHallel U IJIOCKOTO TSXKEJIoro rme-
Haja, MoJoXXeHHoro Ha Hux. He 3a0yabTe Ha CTON MOJIO-
JKUTB JIMHENKY U cAeIaTh COOTBETCTBYIOIINE 3aMePhI!

14. ITpu perieHUY 3a1a41 MOXHO MCTIOJIb30BaTh PE3YJib-
TaT 3aga4yu Ne 10 o Ko3beM IacToullle, Korma KoJjblio Olleii-
HHMKa KO3bI OKa3bIBAETCsI OKOJIO KOJbIIKa. BpeMs B 3amade
WUTpaeT pojb BEPEBKH, OTpaHUUYMBAIONICH TepeaBIKCHUE
KO3BI.

§ 14. TEOMETPUYECKWIA TPEHMHT (1 u)

OcHoBHele noHsmus. TeopeMa, Teopema lMudparopa.
llpedmemmHele pesyabmamer. pacnos3HaBaTb reomeTpuye-
CKWe Urypbl B CNOXKHbIX KOH(DUIypaLmax; LesocTHO BOCn-
pPUHUMATb OOBEKT, BbIUJIEHATb M3 YepTeXka OTAesibHble 3d/e-
MEeHTbl; CO34aBaTb U MaHWMYIMPOBaTb MbIC/IEHHbIM 0Opa3oM,
060CHOBbIBaTb HAMAEHHYIO 3aKOHOMEPHOCTb.
Memanpedmemusie pezyssmamer. pa3BUTUE OMbITa MOUC-
KOBOM NpesMeTHOM AesATe/IbHOCTH, KOMMYHUKATUBHbIX yMe-
HUI.

JlusHocmHsle pesysnbmamesr. pa3BUTUEe NO3HaBaTE/IbHOW aK-
TUBHOCTH, MHTEpeca K 3aHATUAM reoMeTpUeH; BOCMUTaHWe
LlesiIeyCTPEM/IEHHOCTH, HacTOWYMBOCTH, CMENIOCTHU B MPHHS-
TUHW peLLeHUs.

Buympunpedmemroie u mexcnpeomemusie cBa3u. nnaHu-
MeTpus (Teopema lNudparopa).
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KOMMEHTAPMUMU. Bclienn 3a HacbIEHHBIM HOBBIMU TTOHS -
TUIMHU T1aparpagomMm «OKpyKHOCTb» MpejaraeTcsli mpoBec-
TU YPOK, CTaB4LIMHA CBOEl OCHOBHOW 1EJbI0 pa3BUTUE
reoMeTpuuyeckoro 3peHus. Cpeau yrnpaxHEHU TpeHUHTa:
3a7aHre Ha (opMUpPOBAHUE YMEHUS LIETOCTHO BOCHPUHMU-
MaTb OOBEKT, HA YMEHUE BbIWJICHSTh OTACAbHbBIE YACTU PU-
CYyHKa, BKJIIOYaThb OTIEJbHBIN 2JIEMEHT PUCYHKa B pa3jiny-
HbIE CBSI3U, 3aJaHUs, TPeOYyIOIie MAaHUITYJIMPOBaHMUS 0Opa-
30M IO TTaMsITH, CO3IaHUus obpa3a BooOpaxkeHUs. 3amaHus
Neo 10—12 TpeOyloT OT Y4EeHUKOB PabOThI JIOTUYECKOTO Xa-
pakTepa Ha 060CHOBaHME 3aMEYEeHHOTO CBOICTBA, Ha CpaB-
HeHue, Ha POPMYJIMPOBKY CBOKCTB.

Cpenu 3amaHuii TpeHUHra Bbiaessiiorcss Ne 8 1 9, koro-
pble, KpOME TOTO UTO Pa3BHUBAIOT FeOMETPUUYECKOE 3peHue,
a UMEHHO MpHeM BKIIIOYEHUS 0ObEKTa B pa3IMUHbIE CBI3U U
BOCIIPUSITUE TEOMETPUUECKON (DUTYpPhl KaK YacTU HEKOTO-
poro oobeKTa (Apyroii GUrypsl), TakKXKe SIBJISIFOTCS WJLTIOCT-
pauuei mnpuemMa, KOTOPbIA MOXHO YCJIOBHO Ha3BaTh
«KOIUpPOBaHUEM TouyeK». OH COCTOUT B TOM, UTO TOUYKMU II€-
pecedyeHrsl OTPE3KOB WM TIPSIMBIX HYMEPYIOTCS WU Ha3bl-
BaloTCsl OykBaMu (Hymepanusi objierdyaer pabory, Tak Kak
yucsa MpUBbIUHEe ISl AETEN, YyeM JJaTUHCK1E OYyKBbI, KPO-
Me TOT'0, YMCJIaMM MOXHO 0003HAYuTh JII000e, naxe 0OJIb-
11oe, KOJIMYecTBO To4yeK). O003HAUYMB TaKUM 00pa30M TOY-
KM, MOXHO HauMHAaTh MepevyrcieHrue GUryp ykazaHueMm ux
BepiminH (Harmpumep, permeHre Ne 1). MoOXHO TIpOBOIUTH
pacCyXIeHU U OIPYyroro pona, Kak, Hallpumep, py pelie-
Huu 3agauud Ne 5. TTocne u3ydeHus TUIoLIaAeii, Korma yye-
HUKU pa3doupaiv BOIIPOC O BLIOOPE €AMHULIbI U3MEPEHUS —
KBaJIpaTHOM MJIM TPEYTOJbHOM — U pEIIAIM 3aaa4yy O JeJie-
HUM TPEYrojibHUMKa Ha 4 paBHBIX TPEYrojibHUKa, UM BTOT
CITOCO0 MOXET OBITh TOHSITEH.

3amaun Ne 10 1 12 TpeOyIOT OT yUEeHUKOB HaOII0IaTeb-
HOCTHU, a TaKKe 3HaHUA TeMbl «Ilmomanu», B UX peleHuun
MOTYT TOMOYb 3a/ayu Ha pa3pe3aHue, MO3TOMY MOJE3HO
BCIIOMHUTH Ha 3TOM YpOKe KaKuhe-HMOYyIb 3alauyu Ha pas-
pe3aHue U CKJIaJblBaHUE, HampuMmep urpa «TaHrpam», Ko-
TOpble HE BBI3BIBAIOT 3aTPYNHEHUI U HPABSATCS IIKOJb-
HUKaM.
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YKA3AHUA K PELLEHUIO 3AJAY YHEBHUKA

1. Pemmenue 3amaun HaYHEM C TIepEeYMCIICHUS OTPE3KOB C
KOHILIOM B Touke A, 310 AK, AM, AB (Tpu oTpe3Ka); Tenepb
¢ koH1IOM B Touke K. AK yxe mocuuTtanu, 3HauuT, KM u
KB, nBa orpe3ka; Tenepb — B Touke M: AM nu KM yxe y4d-
M, octaercss M B; HUKaKMX HEYYTCHHBIX OTPE3KOB C KOH-
IIOM B TOYKe B HeT, 3HaYNUT, Ha PUCYHKE BCeTO 6 OTPE3KOB.
OTBeT: 6 0TPE3KOB.

4. [1pu BBITTOTHEHWU 3adaHUs 3aHyMEpyeM TOYKH TIepe-
CE€UeHUs OTPEe3KOB M HAYHEM BHITTMCHIBATh TPEYTOJHLHUKU,
HauyMHasl, HalpuMep, ¢ JIEBOro HUXXHero yroJjika. CHavaia
BCE TPEYTOJILHUKHU C BEPIIMHOM 1:

1—2—9, 1—-3—8, 1—4—7. 3aTrem Bce He 3allMCaHHBIC
ellle TPEYrOJbHUKMW ¢ BepmmHoit 2: 2—3—10, 2—4—6,
2—9—10wu T. .

TaxkuMm o6pa3zoM, moJiyduM 13 TpeyroabHUKOB.

5. CHavaja MbI TIOICYUTHIBAEM YHMCIIO SIMHUYIHBIX TPE-
VTOTBHUKOB — CaMBIX MaJleHbKUX. X 4 - 4 = 16. 3atem —
KOJIMYECTBO TPEYTOJIbHUKOB, KOTOpPbIE COCTOSIT U3 4 Ma-
JIEHbKUMX, MX IUIomagu Oojbiie B 2-2 = 4 paza. Takux
TPEYTOJILHUKOB 7 IITYK, OHU YaCTUIHO TIePEeKPBIBAIOT IPYT
Ipyra. 3atreM — 4YHCJIO TPEYroJbHUKOB CO CTOPOHAMHU,
BTpO€ OOJIBIIIMMU, YeM Y eAMHUYHBIX. OHU COCTaBJIEHbI U3
3. 3 = 9 ManeHbkux. Tpu TpeyrojbHMKa CO CTOPOHAMU
BTpOE OOJIBITMMM, YeM Y €IMHUIHBIX, 1 OHU TOXE YaCTUIHO
nepekpbiBalOT Apyr apyra. M, HakoHell, IMOCIEeIHUI Tpe-
YTOJbHUK — CaMBblIii OOJIBIIION.

Hrak, Bcero 16 + 7 + 3 + 1 = 27 TpeyronbHUKOB.

9. IIpoHyMepyeM TOYKHU YUCIAMHU OT 1 10 9 1 BEIIUILIEM
KOIBI BCEX TPEYTOJBHUKOB MO TOpSAKy: 1—2—3, 1—4—6,
2—4—5, 2—3—5, 2—6—7, 3—4—8, 3—5—6, 4—5—7,
4—6—9, 5—6—8, 5—7—8, 7—8—9. Bcero 12 paBHOCTOPOH-
HUX (MMEHHO PaBHOCTOPOHHUX, a HE MPOM3BOILHBIX) Tpe-
YTOJIbHUKOB.

11. 13 Bcex 3amad nmaparpadga sta 3amaya sIBJIgeTCs ca-
MOl CJIOKHOM. XOTS ee pellIeHNe TTOJTHOCThIO MIPUBEICHO B
OTBETax, YYCHUKH eIBa JIM CMOTYT pa300paThbCsl CaMOCTOSI-
TeJIbHO, TI0O3TOMY YUYUTENIO ClIeayeT MoKa3aTh U OObSICHUTD
pellleHre 3TOH 3a1auu. YYEeHUKHU JOJIKHBI MOHSTh, TOYeMY
BBEJIM COOTBETCTBYIOIIME O0O3HAYCHMSI, TIOUEMY JTOCTATOY-
HO PacCMOTPETh TOJbKO YETBEPTh BCEil (PUTYPHI U MOUYEMY
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mojay4daeTrcs ypaBHeHUe 2x + 2a = 2a + x + y, U3 KOTOporo
clieayeT paBeHCTBO X U y. Ecau mist yd4eHMKOB MOmOOHBIE
paccyXaeHusl €llle CIO0XHBI, MOXHO He TpeOOoBaTb OT HUX
MOBTOPEHUSI 3TUX PACCYXKACHUI. YUUTeIb MPU pEIIeHUN
3TO 3ama4y MPOCTO IEMOHCTPUPYET HOBBII IIpUEM, OCHO-
BaHHBIII Ha COCTaBJICHWU YypaBHEHUsS (ajareOpamdecKuii
IpHUEeM pElICHUS TeOMETPUUECKON 3a1aun).

§ 15. TOMOJIOMMYECKME OMbIThbI (1 u)

OcHOBHbIE NOHAMUS. TONONOIUA, NOBEPXHOCTb, NMCT Mebu-
yca, rpadobl, YHUKYpCasibHble KPUBbIE.

lMpedmemeneie pesyabmamesr. CTPOUTb reoMeTpudeckue u-
rypbl OT PYKW; UCCNefoBaTb M ONWUCbIBaTb CBOMCTBA (Hryp,
UCNonb3ya 3KCNepuMeHT, HabnlogeHue, M3MepeHue, Moge-
IMpoBaHHe; HUCNOSIb30BaTb MnpuemMmbl OeAYKTUBHOMO Mbill-
JNIEHUS NpU peLleHnH 3ajad C noMollbio rpadoB, pUcoBaTb
rpadbl, COOTBETCTBYIOLLME 3a[a4YHOM CUTyalMH; co3faBaTb
W MaHWNyIMPOBAaTb MbIC/IEHHbIM 0BpPa3oM.
Memanpedmemeusie pesynomamer. popMHUpOBaHWe npue-
MOB MCCNeaoBaTeNbCKON AesTeNbHOCTH NPU OBHapy>KeHWH
cBoMcTB nucta Mebuyca.

JluyHocmubie pesyabmamer. HOPMUPOBAHHE UHTEPECA K Ca-
MOCTOSATE/IbBHOMY MOMCKY 3HaHWM, chaHTasuu, WMHULMATHUBDI,
aKKypaTHOCTH, 3CTETUYECKOro BOCNIPUATUA reOMeTpHH.

KOMMEHTAPHM. Jlornuecku naHHbIN naparpad AeauTcs
Ha JIB€ YaCTU: OIbIThl C OymMaroi M BblY€pUMBAHUE KPUBBIX
0e3 oTpbiBa PYKU. YUUTENIb MOXET IOCTPOUTH 3aHSITUS
COOTBETCTBEHHO: CHayaja paccMOTpeTh JucT Mebuyca u
€ro oCoOOEHHOCTU M OPraHM30BaTh BBHIMIOJIHEHUE OITBITOB C
pa3IMYHBIMU KOJIbIITAaMU U JIEHTAaMM, a 3aTeM paccKa3aTh O
3aga4ye Didjiepa U YHUKYPCATbHBIX KPUBBIX.

M3ydyeHne TeMbl CTPOUTCS B COOTBETCTBUU C YUEOHUKOM.
OnHo JuIIb 3aMeYaHWEe MOXHO clIeaTh MO Hayaly ypoka.
JaHHBIM MaTepyal He TpaaullMOHEH MJISI COBPEMEHHOI
IIIKOJIbI, U YYEHUKM HaBEpHsIKa He BCTpevayiuch ¢ HUM. Ilo-
3TOMY YUMUTEIb MOXET MPUBJIEYb BHUMAaHUE YUYEHUKOB K
M3Yy4YEeHUIO (POKYCOM.

CHayana B35ITb B PYKM IPOCTOE, HE MEPEKpyuyeHHOE
KOJIBIIO U CIIPOCUTh YYalllUXCSl, YTO MOJYYUTCS, €CJIU €ro
pa3pes3arb mocepenuHe BOOJAb. YUEHUKM Oe3 Tpylda aamyT
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BEPHBLII OTBET: IOJyYyaTCs JBa OMMHAKOBBIX KOJbIIA, BABOE
TOHBIIIE UCXOAHOTO. 3aTeM YUUTENIb Ha BUAY Y IIKOJIHLHUKOB
CKJIEMBaeT HOBOE KOJIbLIO (JIUCT Mebuyca), nepekKpyTuB Mo-
JIocy OyMaru oiuH pas, 3aaeT TOT K€ BOIPOC U, BEPOSITHO,
MOJIYYUT aHAJIOTUYHBII OTBET: MOJYYATCS ABa OOUHAKOBBIX
NepeKpydeHHbIX Kojblla. Tak nm 310? Pa3pe3aB KOJBLIO
BIOJIb, YUMTEIb MTOKA3bIBACT PE3yJILTAT pa3pe3aHus — OTHO
MepeKpyyeHHOE KOJIbLIO BABOE JJIMHHEEe W BIBOE TOHbIIIE
ucxogHoro. He cxutpun nu yuutenb? A 4TO MOJIYYUTCS Y
IKOJILHUKOB? U majiee mpoOBOASITCS OMBITHI C TIEPEKPYUYESH-
HBIMM KoOJibLIaMU. B 3aBUCHMMOCTM OT COOpaHHOCTU KJjacca
YUUTE]b MOXET MO-pa3HOMY OpraHuszoBaTb paboTy. OH
MOXET KOHTPOJIMPOBATh KaXKAbI IIAr U IIOCJe KaxKIoro
onbITa MOABOIUTH UTOTI, BBISICHSISI OCOOeHHOCTU. B Gosee
OpPraHM30BaHHOM KJlacCe YYEHUKU MOTYT CAMOCTOSITEJIBHO,
JIMIIIb C TIOMOIIBIO Y4eOHUKA Y UHIANBUAYAJIBHOM ITOMOIIBIO
YUUTENIs, BBITIOJHUTD ONBITHI Y 3aTIOJIHUTh TaOIUILy, a 3aTeM
o0CyIuTh pe3yiabTaThl M CHeJIaTh BHIBOIBI. be3yciaoBHO,
HUKAKNX OOOCHOBAaHMI ITOJyYEeHHOTO pPe3yiabTaTa Y4UTellb
He MOXeT AaTh ydeHruKaM. O0111il 661600, K KOTOPOMY TIpU-
XOIISIT YUYEHUKU, COCTOUT B TOM, YTO B MUPE, U B TEOMETPUU
B YaCTHOCTH, €CTb MHOXECTBO YAWBUTEIbHBIX U UHTEpPEC-
HBIX Bellleil, KOTOpbIe €lle MPEACTOUT OTKPBITh ST CeOs
LIKOJIbHUKAM.

Jlanee MOXXHO BBIIIOJHUTh yIIpaXXHEHHE C an(aBUTOM.
CHavajia y4YuTeab HEMHOIO PacCKa3bIBaeT O TOMOJIOTUU —
paszaeiie TeOMeTpUM, B KOTOPOM M3Y4YarOTCs TaAKME CBOMCTBA
¢uryp, KoTopble He U3MEHSIOTCS TPU BCIYeCcKUX Aedopma-
LIUSIX, HE JTOMYCKAIOIINX Pa3pbiBOB M CKIIEMBaHU. Takum
nedopmanusiM  OynyT TMoaBepraTbcsi OYKBBI — ajichaBUTA.
[IpencraBuMm OykBBHI ajipaBUTa CHEIAHHBIMM M3 MSTKOK
MPOBOJIOKM, KOTOPYIO MOXHO Cru0aThb M pa3rudarb, HO
HeJb3sl pa3pblBaTh 1 CKJenBaTh. Kakue OyKBbl MOXHO cHe-
J1aTh U3 «A»? Hanmpumep, BHITSIHYB «HOXKW» OYKBBI B CTOPO-
HBbI U 3aTeM, 3aTHYB KOHILIbl KHU3Y, MOXHO TOJyYUTb OYKBY
«/I». C TOYKU 3peHUsI TOMOJOTUN 3TU OYKBBI OMMHAKOBHIE.
Jlajiee y4eHUKHU NpeoOpa3oBLIBAIOT Apyrue OyKBbI ajdaBu-
Ta, odopMJsis pe3yJibTaThl B TaOJMIE, WM, Hapumep,
C MOMOIIBIO CTPEI.

Y4YeHUKU NOJKHBI B YME BBHITIOJTHUTH OIePalluio peKOH-
CTPYKLIMU, BBIIATh TOTOBBIM pe3yabTaT U M300pasuTh €ro.
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Ecnu 3amaHue BbI3BIBACT 3aTPYIHEHUSI, OHO BBHITIOJIHSIECTCS
MpeAMETHO, C UCMOJIb30BaHUEM MOAEIH (Iaxe MPOCTOM pu-
CYHOK MOXET TOMOYb YYallleMyCsl, €CI PEKOHCTPYKIINIO
3aMEHMUTh PUCOBaHMEM KaK Obl B IBVKEHUN).

Hanee BBIMONMHSIOTCA 3amadyy § 1 Ha BbIYepUYMBaHUE 3a-
KPBITOTO Y OTKPBITOTO KOHBEPTOB 0€3 OTPhIBA PYKU. YUCHU-
KM BCIIOMUHAIOT, YTO OJTHA U3 HUX He uMeJa pelieHus. Yem
oTJaMYaloTcsa 3Ty 3amadu? OTBET Ha 3TOT BONpoc OyaeT maH
Ha 3TOM YpOKe.

3aTeM yuuTesb oOpalllaeTcs K 3HaMeHUTOM 3agade Diiie-
pa 0 ceMu KeHUrcoeprckux Moctax. O0bsiICHEHUE ee pelle-
HUSI, IIpUBEIeHHOEe B Itaparpade, o0s3aTeIbHO HYXHO
COIIPOBOXKJIATh IOKA30M PUCYHKOB. Jlydllie, ecii OHU OyayT
3apaHee yBeJIMYeHbl WJIM HAapMCOBaHbI Ha JOCKE. YUEHUKU
JOJDKHBI CJICIUTD 32 PACCKA30M YUYUTENS U HE TePSATh HUTh
paccyxxaeHuit. OT PUCYHKOB YYUTEIb MEPEXOIUT K CETU
KPUBBIX (MX MOXHO HapuCOBaTh IOJ PUCYHKOM K 3a1aye O
MOCTax), OOBSICHSISI, UTO MPU CXEMATUIECKOM U300pakeHUN
OCTpoBa M Oepera 3aMeHsieM TOYKaMU — y3jJaMu Trpada,
a MOCTbI — KPUBBIMU WJIM CTOpOHAMU Tpada. Y36l ObIBAIOT
JIBYX BUIOB — YeTHBIC M HeueTHhIC. YeTHBIM Ha30BeM y3ell,
B KOTOPOM CXOJMTCSI Y€THOE YMCJIO CTOPOH, a HEUETHBIM —
y3ejd, B KOTOPOM COEIMHSIETCS HEYETHOE 4YHCJIO CTOPOH.
IMoacunThIBaeTCS KOJMYECTBO YETHHIX M HEUETHBIX Y3JI0B
rpada (WM CETU KPMBBIX), U YUYUTEIb (DOPMYJIUPYET YCIO-
BUE, MPU KOTOPOM JIaHHYIO ceTh (rpacd) MOXKHO BbIUEPTUTh
6e3 OTphIBA PYKU: HEYETHHIX Y3JI0B JOJIKHO OBITh HE OOJIbIIIEe
IBYX (IBa WU HU OJHOTO).

YKA3AHUA K PELLUEHUIO 3AAY YYEBHUKA

1, 2. 3akperuieHre 3aJadyv O CEMM MOCTax IIPOBOIUTCS
NpHY pelieHU! 3aJay, aHaJIOTMYHBIX pa3oOpaHHo#. X pe-
IIIEHUEe CBOAUTCS K TTOCTPOEHUIO Tpacda U MoAcYeTy KoJInye-
CTBa HEUYETHBIX y3710B. He ciemyer 3a0bIBaTh, YTO MOCTBI
(U apyrue MyTu U JOPOXKKH) 3TO CTOPOHHBI rpacda, a ocT-
poBa, KOMHATBI U T. TI. — 3TO Y3JIbI, B KOTOPBIX ITyTH CXOISIT-
cs1. I'pacbl ynoOHO BeIYEpUYMBaTh, CHavYajla pacCTaBUB Y3JIbI,
a 3aTeM COEIUHSISI UX B COOTBETCTBUM C KOJMYECTBOM JOPO-
JKeK, ABepeit, MOCTOB U T. .

3, 5, 6. 3anaun pemarorcsa aHamorndHo Ne 1 u 2. Oco-
OeHHOCTb 3a7a4u N2 3 B TOM, YTO TTOCTPOEHHBIN Tpad OyneT
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MPOCTPAHCTBEHHBIM: 3TO OYyIeT KapKacHbIA KyO, MoOIesb
KOTOPOTO MOXET MTOMOYb YIeHNKAM HAWTH pellleHHe 3ama-
qu.

4. Ilepen BbIIIOJHEHMEM 3aJaHuUsI MOXHO CHadaja yoe-
JIIUTHCS, UTO TMpemiaraeMblie (PUTYypbl MOXKHO HA4YepTUTh Oe3
OTpBhIBA PYKH, a 3aTeM YK€ OpaThCs 3a BbIYCPUMBAHUE.
Y4eHuKM TOJKHBI 3aMEeTUTh, YTO HAUMHATh BCeraa Hy>KHO C
HEYEeTHOIO y3Jla, €CJIM OH €CThb, TOrna MyTh 3aKaHYMBAETCS
TOXe B HEUeTHOM y3iie. [1pennoxunre ydeHuNKaM OObSICHUTD,
MoYyeMy TaK IMPOUCXOINT.

3adanue na dom. 1) Ilomymarth, mouemy m000i rpad,
JIM0O COAEPXKUT YETHOE YMCJIO HEYETHBIX Y3JI0B, JIMOO BOOO-
me ux He umeeT. Ilpu 3TOM ydeHMKaM MOXHO IOKa3aTh
MpreM pacCyXIeHUI: TMPOCTaBUTh OKOJIO KaXJIOTo y3Jia
YHCJIO, COOTBETCTBYIOIIEE KOJTUUECTBY BBIXOASIINX U3 3TOTO
y3Jia MyTei, 3aTeM MOJACYUTATh UX CYMMY U CAeJ1aTh BbIBO/I.

2) IlpuaymaTh MHTEpeCHbIe (UTYPBI, KOTOPbIE MOXHO
WJIN HEJIb3sT HAa4epTUTh 6€3 OTPBIBA PYKM.

§ 16. 3AJAYN CO CIMUYKAMMU (1 v)

llpedmemmele pesysbmamer. KOHCTPYUPOBaTb OUrypbl W3
CMUYeK; UccienoBaTb M ONUCbIBaTb CBOMCTBA (OUTYpP, UCMOb-
3ysa aKCnepuMeHT, HablogeHue, MoAeNUpoBaH1e; Co31aBaTb
0b6pa3s, OCyLECTBAATb MbIC/EHHbIA NEPEHOC 3/IEMEHTOB 06-
pasa, peKoOHCTpyupoBaTb 06pas.

MemanpedmemHroie pe3ysbmamer. pa3BUTHE KOHCTPYKTUB-
HbIX CMOCOBHOCTEN, KOMBUHATOPHbIX CNocoBHOCTeH, cro-
COBHOCTU NpeBUaEeTb pe3ynbTar.

JluyHocmHele pe3ysnemamesr. pa3BUTUE UHTEpPECa K reoMet-
pUYecKon OesATenbHOCTH, (POPMHUPOBAHHE YCHAUYMBOCTH, Ha-
CTOMUYMBOCTH, TMOKOCTH MbILLNEHMS.

KOMMEHTAPUMW. 3anaun sToro naparpada He SIBISIOTCS
JUJISl YYEHUKOB He3HaKoMbIMU. OHU BecbMa paclpocTpaHe-
HBI CPEIN IITKOJIBHUKOB, IPUYEM HE BOCTIPUHUMAIOTCS MMU
KaK reoMeTpUYeCKUe, YTO TTO3BOJISIET CHSTh HaIpsLKeHUE,
BO3HUMKAIOIIIEe Y HEKOTOPHIX YUSHUKOB TIPU PELTICHUH MaTe-
MaThueckux 3amady. OHU OTHOCSTCSI K TaK Ha3blBAEMOMY
MaTeMaThu4ecKomMy (OJIbKIIOPY, TOMYJISIPHOMY BO BCe Bpe-
MeHa. HUKakux crienmmaabHBIX 3HAHWH I UX PeIlleHUs He
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TpedyeTcs. BaxkHa auiib cooOpa3uTeIbHOCTh, CIOCOOHOCTh
K MBICJIEHHOMY TPEIBOCXUILIEHUIO pe3ybTara.

H1s1 yauTtenst BaXXHO BbIOpaTh (popMy MPOBEAECHUS YpOKa.
MoxxHo, Ha4YaB ¢ (PPOHTAIBLHOM pabOTHI, MOKAa3bIBAIOIIEHA
BCEM yYE€HMKaM pellIeHHEe U MPOLIECC Ero MOUCKa, MePENTH K
WHIUBUAYaJIbHOW paboTe, Koraa YYeHUKH pabdoTaloT Kax-
JIBIi B CBOEM TeMIIE. YUUTEIO MPU 3TOM Ba’KHO MOOLIPUTH
KaXII0TO yYeHUKa, MOXBaJUTh €T0 32 CAMOCTOSITEIbHOCTb U
OPUTUHATBbHOCTb.

B koHIIe ypoka, pa3dupasi pelIeHusl CO BCEM KJIacCOM,
YYUTEJIb MOXET OCTAHOBUTBHCSI HA TOM, KaK YYEHUK JI0Taaall-
CS1 10 TAaKOTO PELICHUs], YTO €T0 Ha DTO HATOJIKHYJIO, KaKue
0COOEHHOCTH KOH(UTYpallUU ChIrpajiyi pellamllyo pojb B
BeIOOpe myTu peureHus. [lomoOHas paboTa ITO3BOJUT pe-
aJn30BaTh OOJIBIION JOTMYECKUI MOTeHUMAT IMOJI0OHBIX
3ajJa4, B KOTOPbIX JIOTMKA HA MEPBBIA B3IJIs «HE paboTaeT».
Takue Bompochl yyaT IIKOJBHUKOB aHaJIM3UPOBATh CUTY-
alyio, MPOBOIMTb CpaBHEHME M aHAJIOTUIO, YTO BeEChbMa
BaXXHO MPHU PELIEHUU FEOMETPUUYECKHUX 3a1ad. Takxke 371ech
cpabaTbhIBaeT MpUEM BKIIIOUEHUST O0BEKTA B pa3IMUHbIEC CBSI-
31, YTO SIBJISIETCSI HEOOXOAUMBIM TIPU PELIEHUU TeOMETpU-
YECKMX 3aJay.

Ypok pelieHus 3aa4 co CMMYKaMu BO MHOTOM HarioMu-
HaeT yYeHHKaM UTpy. 3aBepIlWTh BIleYaTJI€eHUE UTPbl U CO-
PEBHOBAaHUSI YYUTEIIO TOMOXET BpydyeHUE IPU30B OT-
JIMYUBILIMMCS Ha YpPOKE IIKOJbHUKAM. DTO MOTYT ObITb
MOJIeIM MHOTOTPaHHUKOB, KpPacoyHO O(OpMJIEHHBIE Kap-
TUHKW TE€OMETPUUYECKOTO COAepKaHUsI, U300paKeHUs He-
BO3MOXHBIX OOBEKTOB W T. ., MOATOTOBJIEHHBIC CTaplle-
KJIACCHUKaMM.

§ 17. SALLUOPOBAHHASA MEPEMUCKA (1 4)

OcHoBHble NOHAMUS,. NOBOPOT Ha 3afaHHblM Yron B 3ajaH-
HOM Hanpas/iEHUH.

[lpedmemmneie pesyabmameor. OCYLLECTBAATb NOBOPOT PUry-
pbl HA 3ajaHHbIM Yro/ B 3a4aHHOM HanpasfieHUH; MaHWUMyu-
poBaTb MbIC/IEHHbIM 0BpasoMm.

Memanpedmemmeie pesysemamesr. npuobpeteHue onbiTa
IKCMNEPUMEHTUPOBAHUSA C OOBEKTOM.
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JluuHocmubie pesysabmamer. pa3BUTUE CAMOCTOSATEIBHOCTH,
nojjep>kaHue no3HaBaTe/IbHOM aKTUBHOCTH, WHTepeca K
npegmMeTy, BOCnMTaHue yCUMOYUBOCTU U aKKYPATHOCTH.

KOMMEHTAPHUU. PaccMoTtpeHue 3toro maparpada Ipu-
XOIWUTCS Ha OMWH M3 TIOCIICTHUX YPOKOB HATJISITHOM TeOMeT-
pun 5 kiacca. KoHel roga, y4YeHMKHM YyCTaju, ITO3TOMY
TPYIHO HAJEAIThCSI HA YCBOEHUE CEPbE3HOTO TEOPETUUECKO-
ro marepuana. IlpenyaraeTcs IpoOBECTH YPOK IPOTIEACB-
TUKU TIOHSITUS «IIOBOpPOT». M3roraBiuBasi mmdpoBaabHYIO
peIIeTKy, pacTpencsis «OKOIIeYKW» IT0 OINpeneIeHHOMY
npaBuiy, choOpMyJIUPOBAHHOMY yuuTeseM, YYSHUKHU TOJIK-
HBI TPOSIBUTh U CAMOCTOSITEJIbHOCTb, U YMEHHUE MOJIb30BaTh-
¢Sl HEKOTOPBIM TpeAINMCaHueM, U CIIOCOOHOCTh K IMOHUMa-
HUIO AeNYKTUBHBIX paccyXneHuit yunures. [Tocie oobsicHe-
HUS TIpaBUJjIa BBIPE3aHUS «OKOIIIEYEK», YUUTEIh MOXKET eIl
pa3 cIpoCUTh YYEHHUKOB, TOYEMY HY>KHO BbIpe3aTh OKOIIIeY -
KM C pa3HbIMU HOMepaMu. Ecin ydeHUK cMor OoOBbSICHUTh
9TO, MOXHO HaJesThCsl, YTO MHTYUTUBHOE MOHSITUE MOBO-
poTa cchopMHUPOBAHO.

Iprem m MeTon paccyXAeHUU MPU OOBSICHEHUH TOTO,
YTO pa3HbIX PELIETOK MOXHO COCTaBUTb OOJIbIIE 4 MUJLIU-
apJoB, B AajbHEMIIIEeM BCTpedaeTcsl TIpU pelleHUU 3adadyu
Ne 10 u3z § 18 o0 kKommyecTBe COCOOOB MPOYTEHUS CIOBa
«Imajanr». YUYUTelIb MOXET TOJIBKO JIMIIb paccKa3aTb, Kak
TTOJICYUTHIBAETCS 3TO KOJMYECTBO U MPOBECTU TTOICYET, HE
TpeOysl MOBTOPEHMSI OT YYEHUKOB, TaK KaK YpOBEHb pa3Bu-
TUS IEAYKTUBHOT'O MBIIIUIEHUS yJalllUuXcsl ellle HeI0CTaTou-
HO BbICOK. Eciu y4eHUK BCIIOMHUJ MPUEM TIPU PELICHUU
9TOM 3amgavu, gaxke HE CyMeB ero MPUMEHUTh, YIUTEIb MO-
KET CYUTATh, YTO JOOWIICS HEMAJIBIX PE3YIbTaTOB B pa3BU-
TUU €70 MBIIIICHUSI.

[To opraHuzanuu ypoka MOXHO cliejiaTh Cleaylolre 3a-
MeudaHusl. Hauath ypok Jydiie ¢ rmokasa yyeHUKam <«IoJy-
YEeHHOI» y4uTeaeM IUMPOBKU U MTOMCKa crnocoda memmg-
poBku. Jlydie, ecim TeKCT OymeT KakKUM-JIMOO oOpa3zoM
KacaTbCsl yJalllMXcsl JaHHOTO KJlacca. 3areM y4yuTellb MoKa-
3bIBaeT AeLIM(pPOBAIbHYIO PEIIETKY M paccKa3blBaeT O €e
usroToieHuu. Ilocyie 3TOro MATUKIACCHUKU MPUCTYIIAIOT
K CaMOCTOSITEJIbHOMY M3TOTOBJICHUIO PEIIETOK, MpeaBapu-
TEJIbHO TTPOKOHCYJIBTUPOBABIINCH C YIUTEIEM, TTPaBUIBHO
JIV BBIOpaHBI KJIETKU JJIs1 «OKOIlIeK». [Ipn 3ToM yunTesab Mo-
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JKeT BBISICHUTDH CTEIIeHb MOHMMAaHMST YYeHUKAMU CYIITHOCTHU
noBopoTa. MOXHO MpeaIoXNUTh yJalluMcs padoTy B Iapax
WIM B MJIBIX TPyIIIaX, KOTOphIE MeJaloT ONMHAKOBEIE pe-
LIETKM, TAKUM 00pa30M, UTPa MOXKET ObITh IIPOIOJKEHA BHE
KJiacca, JISTOM Ha KaHUKYJIaX.

§ 18. 3AJAYNU, TOJIOBOJIOMKH, UT'PbI (1 )

llpedmemnsie pesyasmamesr. WCCNepfoBaTb W OMUCHIBATL
CBOMCTBA oUryp, UCNONb3Ys IKCNEPUMEHT, HabnoaeH e, U3-
MepeHHe, MOLENMPOBaHHE.,

Memanpedmemnoie pesyasmameor. npuobpeTeHue oOnbiTa
NOWCKOBOW AeATeNbHOCTH, (DOPMHUPOBAHHE NO3HABATEIbHOM
aKTUBHOCTH, Pa3BUTUE KOMMYHHUKATHUBHbIX YMEHHH.
JluyHocmubie pesyansmamer. NPUBUTHE BKYCA K YMCTBEHHOM
paborte.

KOMMEHTAPHM. B nocienHeM maparpade, mpeaioxkeH-
HOM JJIS1 pacCMOTpEeHUsI B 5 KJlacce, cOOpaHbl pa3IMYHbIE
3a7a4d U roJ0BOJIOMKU M3 pa3HbIX pa3aenoB. EcTb 3amaun,
aHaJIOTUYHbIE PACCMOTPEHHBIM B TEUEHUE Iro/ia, a TAaKXKe 3a-
Jlayd, BCTpevaniecs: yueHuKam Brepsble. OHU pa3IMIHbI
U TI0 YPOBHIO CJIOXHOCTU, HO Cpeld HUX €CTh TaKue, KOTO-
pble oA cuiy JroboMy IIKOJbHUKY. Ko Bcem 3amadyam B
y4eOHUKE TaHbl OTBETHI WU PEIICHUSI.

B 3amaye Ne 1 Ha paccTaHOBKY CTYJIbEB, €CJIM OTBET HE
TOJIyJaeTCsI METOIOM ITpO6 M OIMMOOK, ITOJIE3HO ITPOBECTH
HEKOTOpBIE pacCyXIeHus, Kak, Harpumep, B Ne 1 (a).

YKA3AHHUA K PELLEHUIO 3AAAY YYEBHUKA

1 (a). B 3agaye mocTaBUM BIOJIb OJHOM CTEHBI 6 CTYJILEB.
Ocraercs ele 6 CTyJIbeB, HO TpeOyeTcs MOJIYYUTh IBa psiaa
1o 4 cTyna, U KaxeTcsl, UTO ABYX CTYJbeB HE XBaTaeT. DTU
JBa CTyJa HYXHO <«I103aMMCTBOBaTb» U3 YK€ pacCTaBjeH-
HBIX, HO TaK, YTOOBI BCE OHUM OCTAaJIUCh B OAHOM psIAy. 3Ha-
YUT, OTU HEAOCTAIOIIWEe CTYJIbs JOJLKHBI MPUHAIIEXKATh U
TOMY DSy, B KOTOPOM OHM CTOSUIM, U TOMY, B KOTOPBII MBI
XOTUM UX MIOCTaBUTh, TO €CTh OHU TOJIKHBI OBITH YTJIOBBIMU.

1 (0). B 3amaue «HemocraeT» 4ETHIPEX CTYJIbEB, 3HAYWT,
ITOCTaBUM B KaXIOM YINIy KOMHATBI MO CTYJIY M JT0OaBUM
BIIOJTb KaXXIOM CTEHEHI 110 ITBA.
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1 (B). B 3agaue mocie pa3meleHus AByX CTYJIbeB MOce-
peanHe KoMHaThl octaeTcs 10 cTynbeB. MIX HYy>XKHO pa3mMec-
TUTb TIOPOBHY BIOJIb YeThipex cTeH. 10 Ha 4 Halleno He ae-
autcd, Ho nenutcsa 8. IloctaBuM Mo nBa CTyja OKOJIO
KaXKJIOM CTEeHBI, a IBa OCTABIIMXCS — B yIjlax TakK, YTOObI UX
MOXHO OBLJIO OTHECTH K ABYM IapaM MPOTUBOJIEXKAIIIUX CTO-
POH.

2. 3anmava sgBisieTCsa MHOM (hOopMYIUPOBKOIL 3amaun 1 (B).

3.3agauy MOXHO mnepechOopMyIUPOBaTh: COEIUHUTH
20 Touek JOMaHOI JUMHUEN TaK, YTOObI OHA IIpOIILIa Yepe3
BC€ TOUKHU M ObLIa UIMHON 19 cM (paccTosiHue MeXIy TOoY-
KaMu paBHO 1 cMm).

4. [1Ipu pelleHUM 3amgadu Jy4dille IMOJIb30BAThCS CXeMa-
TUYHBIM U300pakeHueM Ty(desb, BbIIEIUB JIUIIb HIHYPOB-
Ky. DTO 3alaHuMe Ha BOCCTaHOBJIEHWE HEBUAMMOW 4YacTU
yepTexa, aHaJJOTUYHOE TIpUEMY TTOCTPOEHMS UepTexa B CTe-
peoMeTpur. YUuTeslb MOXET BapbUpOBaTh 3alaHUs, Tpe-
Jlarasi ydYeHMKaM pa3JiIMuYHble BAPUAHTHI IIHYPOBKU.

5. Ilpu pemieHUM 3aga4n yUuTeIb MOXET HUCIOJIb30BaTh
MpeAMETHYIO MOJIEJIb, T. €. KBaApaThl, BbIPE3aHHBIE B COOT-
BETCTBMU C yCIOBUEM 3amauyu. Hayano oObsICHEHUST YYUTETb
B TAKOM CJiyyae COIPOBOXKAAET MOKA30M 3TUX KBaJApaTOB U
npoilecca HajJoXeHust ux aApyr Ha apyra. Ha BropoM-TpeTh-
eM 1lare yuyuTesb MNpekpaliaer AeMOHCTpaldio MOJENH,
U JajbHeNe npeodpa3oBaHus YUYEHUKU MPOBOIST B yMe,
3apUCOBBIBasl HAa Oymare JvIllb KOHEYHbIN pe3yabTaT. Kak u
dagauy Ne 4, 3Ty 3agayy MOXHO BapbUpOBaTb, U3MEHSIS
OpaBWJIO WIX IMOCJeN0BaTeaIbHOCTb AeiicTBuii. Hampumep,
MOXHO YKJIaJbIBaTh KBaapaThl, yepeaysl LIBET U COBMelllas
BEPXHUE JIEBBIE YIJIbI, UJIU COBMeEIIAs LIEHTPhI 1 T. . MoX-
HO TakXe TPeIJIOKUTh YYEHUKAaM COCTaBUTh C TMOMOIIIbIO
TaKWX KBaIpaTOB PUCYHKH, a 3aTeM CAEIaTh BLICTABKY.

6. 3amaya ABIAETCS OYEHb TPYTHOM JISI TISITUKIACCHU-
KOB: HYXXHO CYMEThb YBHUIETh IMPOOKY C pPa3HbIX CTOPOH.
[TpoOka moykHa OBITH TaKOM, YTOOBI pa3HBIMU €€ TPOEK-
LYSMU ObLIM KBaapaT, TPEYroJbHUK U Kpyr. YTOoOBI 1pobdKa
MOTJIa 3aKpbITh KPYT M KBaApaT, OHA JOJXKHA ObITh LIMIWH/I -
pudeckoil opMbl, TpUYEM AMAMETP OCHOBAHUS IOJIKEH
ObITh paBeH BbIcOTe. Ilpu 3ToM oaHa mpoeKuMsl (BUA
CBEpXy) — Kpyr, a Bropasi (Bua cOoKy) — KBaapar. Ho kak
OBbITh C TpeyroJbHUKOM? JIjisi TOrO UTOOBI OHA U3 MPOEK-
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LIMi1 ObLIa TPEYTOJIBLHUKOM, JOCTATOYHO y KBaapara «Cpe-
3aTh YTOJKW», T. €. OT UMIMHApPA HY>KHO OTpe3aTh ABE YaCTH,
MPOBEIs CEKYIIMe ITOCKOCTU Yepe3 LIEHTP BEPXHErO0 OCHO-
BaHUSI M JUAMETPaJIbHO IPOTUBOIIOJIOXHBIE TOYKUA OKPYXK-
HOCTU HUKHEro OCHOBaHMSsI. TakuM oOpa3zoM, MoJydyuiach
npobka, BHEITHUN BUO KOTOPOI M300pakeH B OTBETE K 3a-
Jade. 3aMETMM, YTO BHILIE IIPUBEIEHHBIC PACCYXKICHUS
BeChMa CJIOXHBI M OMMPAIOTCS HAa MOHATHSI, KOTOPhIE yue-
HUKaM ellle He U3BECTHBI (HapruMep, MOHSITUE «CEUSHUST»),
HO LeJIb YYUTESI COCTOUT HE B TOM, YTOOBI YYCHUKHU YCBO-
WK XOon pelieHusi. BoaMoxXHOo, OTBeT OydeT IOJIydeH yda-
IUMUCST UHTYUTUBHO, €CIIM TMPEMIOXUTh UM IIPEeIMETHOE
pellieHre, HaIlpuMep, C MCIOJb30BaHUEM IIACTUIIMHA.
B m060M citydae, 3agava 1oJie3Ha 1Sl pa3BUTHsSI IPOCTpaH-
CTBEHHOTO MBIIILJICHUS TTIOJPOCTKOB.

9. B 3amade TpebyeTCsT TOCTaBUTD 24 CTysna B 6 PSIOB I10
5 B kaxgoM. [1pu yMHOXeHUM 5 Ha 6 momydaem 30, mrecTu
CTYJIbEB HE XBaTaeT. 3HAYUT, 3TU ILIECTh CTYJIbEB — «yTIJIO-
Bble», TIpUHAMJIeXalllue ABYyM psizaM. TakuM obpa3om, Mmo-
JlydaeTcsl KakK Obl LIeCTUYTOJIbHASI KOMHATA, BIOJIb CTEH KO-
TOPOI PACCTABIISIIOTCSI CTYJIbsI, AaHAJIOTUYHO 3amade No 1.

10. B ycinoBum 3amaum He OrOBOPEHO, MOTYT JIM COBIIa-
JIaTh TIepBasi 1 IMOCJIeIHsIsI OYKBBI B CJIOBE «Inajialr». ITycThb
3TU OYKBBI MOTYT COBIagaTh, TOrAa X0A0B «Iuajg» — 12, 06-
paTHBIX «Iall» Toxe 12. 3HauuT, Bcero 12 - 12 = 144 xona.

Jobasisiss ycinoBust B 3amady, HalIpuMep, 4TO IMepBast U
rnmocjeaHsisl OyKBbl HE COBMAAAIOT, TTOJydyaeM APyrue OTBEThI.
B sToMm ciiydae obpaTHBIX X010B He 12, a 11, moaTomMy Bcero
12 - 11 = 132 crniocoba. Ecan ke morpedoBaTh, YTOOBI HUKA-
KHe OYKBBI B CJIOBE HE TTOBTOPSUIACH, TO KOJIMYECTBO Bapu-
aHTOB ellle YMEHBIINTCS, NX cTaHeT Bcero 100.

12. I1pu pelureHUU 33124y TMTOMOIIBIO YUYEHUKAM MOXKET
CTaTh CJIOBECHOE OOBSICHEHUE MECTA, TJIe HAXOISITCSI KOJIOM -
LIbI: «B YIrOJKax TPEYroJIbHUKA U MOCPEeIUuHE», U TOTIAa OHU
BCIIOMHST PUCYHKU O NEJIEHWM TPEyroibHUKA Ha paBHbIE
4yacTu, BCTpeUaBIlIMEeCs] UM paHee.

13. Eciu pelnieHue BbI30BET 3aTPYyIHEHMSI, MOXHO IO~
cKazaThb y4eHUKaM, 4TO JIMHUM COCAUHEHUS TOUYEK MOTYT
BBIXOIUTD 3a MpeAeibl KBagpaTa, 0003HAU€HHOTO JaHHBIMU
TOYKAMMU.
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15. B 3agaue Ne 15 (a) ciemyeT oOpaTUTh BHUMAaHUE yUe-
HUKOB Ha TO, YTO MUCKOMBII TPEYroJbHUK — TIPSIMOYTOJIb-
HbIl, 3TO TOBOPUT O TOM, UTO OJIUH U3 YIJIOB JAHHOTO TIpsi-
MOYTOJIbHMKAa MOXET CTaThb MpsiMbIM yryiom. IlombiTKa no-
pucoBaTh HEOOCTAIOIIYIO YacTh TPEyrojJbHMKA HATOJKHET
Ha pelleHUe 3a1a4u.

Pemrenue 3agaun Ne 15 (6) onupaercst Ha CBOMCTBO CUM-
METPUYHOCTH paBHOOEIPEHHOIO TpeyrojibHukKa. OH cocTo-
WUT U3 JIBYX PaBHBIX YacTeil, TMO3TOMY M MPSIMOYTOJbHUK
HY>KHO pa3leiMTh Ha IB€ paBHbIEC YaCTH.

3amaua Ne 15 (B) — mocioxHee. [Ipeaioxure yaeHUKaM
MOMCKAaTh MOJICKA3KY.

16. [Tone3Ho HayMHATL pElLIeHME 3ama4u C IoJcYeTa
TUIOIIAAU JAaHHOUW (DUTYPBI U BBISICHEHUS TOTO, KaKylo TJI0-
1aab AOJKHA WUMETh 4YeTBepTasl 4acTh (Urypbl. A Kakylo
dopmy?

19. [Ipy paccMOTpeHUM PUCYHKOB, H300pakalolnx
CBEPHYTYIO 13 OymMaru TpyoouKky, Hy>KHO OOpaTUTh BHUMa-
HUE Ha HaKJIOH (TIpaBblii WU JIEBBI1) 3aKpyYHMBaIOIIETOCS
Kpasi OyMaru 1 Ha TO, KaKoil 3TO Kpaii — POBHEIN WJIN HET.
OnMH U3 BapuaHTOB CBOpaYMBaHUSI TPYOOUKM MOXKHO IMPO-
JIeMOHCTPUPOBATh YYEeHUKaM, MHaUYe MHOTUM pebdsiTaM MO-
>KeT ObITh HEMIOHSITHO YCJIOBUE 3aaUM.

21, 22.1Ipu BBIIOJHEHUMM OTUX 3aJaHUN ITIOJIE3HO
BCITOMHMUTB, Kak pemranu 3agadn Ne 8 u 9 B § 14. criob3ys
MpreM KOAWPOBAHUS TOYEK, BBHIMMMCHIBAIM BCEBO3MOXHBIE
KBagapaTbl B Ne 8§ M mpaBujibHble TpeyrojbHUKU B No 9.
Tenepb yueHUKaM MPEACTOUT «OTOPOCUTH» HauboJee 4acTo
BCTpEYaOIIMECS B 3aIMCHU BEPIIMHBI TaK, YTOOBI OCTaJIbHbIE
He SIBJISUTUCH BepIIIMHAMM KBaapaTa (TpeyroJbHUKa).

Pemmmum 3amagy Ne 22. I[IpoHyMepyeM TOYKW W BBITTUIIIEM
BEpIIMHBI BCEX IIPAaBWIBHBIX TPEYroJbHUKOB: 1—2—3,
2—4—5, 3—5—6, 4—5—7, 5—6—8, 5—7—8, 7—8—9, 1—
4—6, 4—6—9, 2—6—7, 3—4—8. Tenepb ocTaeTCs BHIYEPK-
HYTh HauOoJiee YyacTo BCTpeuarolirecsi BeplIMHbI. Bbruep-
YMBAaHUE BEPIIUHBI 5 J€JaeT HEBO3MOXHBIM MOCTPOEHUE
IIECTU TPEYroJbHUKOB. Ternepbp BbIYEPKHEM, HamNpuUMeEp,
BEpLIMHY 4, OHa BCTpeyaeTcs TpU pa3a B OCTABIIUXCS Tpe-
YIOJIbHUKAX, OCTAaeTCs TPpW TPEyrojibHUKa. B HUX IBaXKabl
BCTpevaeTcsl BeplirHa 2. BeruepkHeM ee, OCTaHETCSl OIMH
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TpeyrojbHuK 7—8—9. OTOpocuM 100y U3 3TUX TPEX TO-
YyeK ¥ TaKMM 00pa3oM BBIMTOJHUM TpeOOBaHUE 3a1a4UU.

24, 25, 26, 36. 3agaud MOXHO CYMUTATh LIYTKAMU U3
mareMaTudeckoro ¢ojbkiaopa. IlomooHbIe 3amayn peliaoT
BCE J€TH, HauMHasl C JOIIKOJILHOIO BO3pacTa, MpPOSBIsLsS
MpU 3TOM HM300peTaTebHOCTh, IOMOpP, HAaXOMYMBOCTh. Ha-
BEpHsSIKA, YYEHUKU CMOTYT TPEIJIOXUTH IJis pelleHUs] B
KJlacce U CBOMU 3aJlauM, OT KOTOPBIX He CJIelyeT OTKa3biBaTh-
csl: TIOBECeJIMTEeCh Ha YPOKe, 3TO TaK I0JIe3HO, OCOOEHHO B
KOHIIEe Y4eOHOro roja.

28. K BepHOMY pellIeHUI0 [TOMOXET MPUNTU aHAIU3 pU-
cyHka K 3agade. Jomukm Ne 2 u 3 pacnojioXeHbI TakK, 4TO
COEIMHEHNE UX C COOTBETCTBYIOIIMMU KJIUTKAMU MO Tpsi-
MBIM HEM30EKHO JaeT IepecedeHre TOPOXKEK, 3HAUUT, IIPO-
Beds OMHY MOPOXKY HAIIPSIMyIO, HampuMep, OT JOMHKA
Ne 3, mopoxxky K moMuKy No 2 Hy)XHO TIPOBECTH «B O0XOm».
st 2Toro ecTb €IMHCTBEHHAsI BO3MOXHOCTb: HYXKHO
ob6oriitn goMuk Ne 3 czamu. Ilocie aToro 1mara cTaHOBUTCS
BUIHO, YTO JOPOXKa K JoMUKY No 1 gokHa BHadajie mpo-
XOIUTb MEXIY BTOPOI U TPEThel TOPOKKAMHU, T. €. TOXKE U~
™™ 3a JoMuK Ne 3. Tenepb 000OTHYTh TOMUK N2 2 He cocTa-
BUT TpyJa.

30. IIpouecc pelieHUs 3TOM CIOXHOM 3a1a4M CBOJIUTCS
K MOCJIeN0BAaTEIbHOMY BBISCHEHMWIO JJIMH CTOPOH KBajpa-
TOB, HAaYMHag ¢ 3akpaireHHoro. Ero cropona paBHa 1. Cie-
IYIOIIMI MO BeJWYMHE KBaapaT, Mpuierarmoluii K 3akpa-
IIEHHOMY, cOo cTopoHoii 2. Tenepp naeM NpOTUB YaCOBOM
CTPEJIKM: TPEeTUIl II0 BEJMYMHE KBaapaT MMEET CTOPOHY
2+ 1 = 3. KBagpar Hag HUM — cTopoHy 3 + 1 = 4. [lanee,
4+ 1 = 5. Mbl omouuiu K IepBOMy KBaapaTy CO 3HAKOM
Boripoca. Ero ctopoHa paBHa CTOpOHE IISITOro KBaapara 6e3
eIUHMIBI, T. €. 4. Tenepb sICHO, YTO JIEBBIII BEpXHUN KBal-
paT uMeeT CTOpoHYy 5 + 4 = 9, neBbld HUXKHUU 9 + 4 = 13,
U OOJIBIIMI KBagpaT CO 3HAKOM BOIIPOCa — CO CTOPOHOI
13+2=15.

32. Pa3psiCHUTL HEBO3MOXKHOCTb MepeIlieTeHUs] KapaH-
nanreit crmocodoM, MPeaToKeHHBIM B YYEOHUKE Ha PUCYHKE
159, MOXXHO € UCTOJb30BAaHMEM MOHSITUN «BbIIIE», <HUXE».
Tak, ecnu paccMoOTpeTh BEpTUKAJIbHBIN XKEJTbI U TOPU30H -
TaJIbHbII KOPUYHEBBIN U CEPBIA KapaHIallu, TO XEJIThINI Jie-
KUT HUMICE YKa3aHHBIX CEpOoro U KopuuHeBoro. B To xe Bpe-
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M$ HaKJIOHHBIN OeXXKeBBIM KapaHIAIll JIEXKUT MO KEIThIM U
HaJ CepbIM, T. €. HuUce KEATOTro, HO @bliuie KOPUUHEBOTO U
ceporo KapasHpgaliei, 4To HEeBO3MOXKHO: ITOJIyd4aeTcs, 4To
OexxeBblil KapaHaalll KaK Obl OrubaeT KeJThIii CHU3Y, KakK
MeTIsI. YYeHUKH MOTYT He TIPOBOIUTH IMTOTOOHBIX pacCyXie-
HUI, HOCTATOYHO, €CJIU OHU YBUAST «HEBO3MOXHOCTb» 3TOM
KapTUHKU.

33. OObsiIcHEeHHEe yYeHUKa MOXET ObIThb MOAOOHBIM CJie-
IYIOIIEMY: IBUTASICh BIOJb CTOPOHEI TPEYTOIbHIKA, CITTYKA
IMOBOpAYMBaeTCAd TaK, YTO, BO3BPAaTUBIIUCH B HCXOIHOE
TIOJTOKEHIE, €€ TOJI0OBKA OKa3bIBAaeTCs IOBEPHYTOM B TIPOTH -
BOITOJIOKHYIO CTOPOHY, T. €. CIIMYKa IoBepHyJach Ha 180°.
Ee MoBOpOT MpouCXoaus Ha YIJibl, paBHbIE YTJIaM TPEYrojb-
HUKa, 3HAYUT, CyMMa 3TUX yriaoB 180°.

Wrak, mocnegnuii naparpad B 5 Kiacce npoiaeH. Y4u-
TeJb MOXXET ITOABECTHM HEKOTOPBbIE WMTOTU, BBIICIUB IS
3TOro ypokK. Ha 3aueTHOM ypoKe MOXHO AaTh yUeHUKaM pa-
00Ty, aHAJIOTMYHYIO BHIITOJIHEHHOW UMY B CEHTSIOpE Ha IIep-
BOM YpOKE, U CpPaBHUTb pe3yJibTaThl. bojiblllero BocnuTa-
TEJIBHOTO BO3IEUCTBHUS MOXHO TOOUTHCS, €CIU COXPAaHUTH
CEeHTSI0pbcKkUe paboThl. MX cpaBHeHME HAIVISIIHO TNpOje-
MOHCTPHUPYET IMOJOXKUTETbHbBIE PE3YIbTaThl OOyUYEeHUSI.

6 knacc

IIpennonaraercsi, 4YTo OCHOBbI TE€OMETPUYECKOU nesi-
TEJIbHOCTU yJalluxcsl 3aJ0XeHbl B 5 KJjlacce, U TMO3TOMY
BTOPOM TOI WM3YYE€HUS HATJISIIHOM T€OMETPUM HACHIILIECH
MPakTUYECKUMU pPaboTaMu, IPU BBIMOJHEHUU KOTOPBIX
y4almMcst HEOOXOIMMO BIAAETh YePTEXKHO-U3MEPUTETbHbI -
MU MHCTPYMEHTaMU, YMETb MBICIEHHO TpPEICTaBUTbh KOH-
durypalivio 1 MbICJEHHO WU3MEHUTh €€, BUIETh IIyOUHY
MPOCTPAHCTBA B IJIOCKOCTHOM M300pakKe€HUU TMPOCTPAHCT-
BEHHBIX TeJl.

OCHOBHbIE TEOPETUYECKHE BOMPOCHl M3I0XeHHI B § 20
«ITapannenbHOCTh U MEPHEHAUKYJISIPHOCTD», § 21 «Ilapan-
JesorpamMmbl», § 22 «KoopauHatel» u § 28—31, Kacarolux-
Cs1 BOIIPOCOB CUMMETPUHU, MapaJlJIeJIbHOTO IepeHoca, IMoBo-
pota. HarmoMHmM, 9TO Kak B 5 Kiracce, Tak 1 B 6 Kjracce He
caeayeT TpeOoOBaTh OT Yy4yalllUuxXcsl 3aydyuBaHuUsI (opMy-
JIMPOBOK, TOCTATOYHO BJIaJicHUSI TEPMUHAMU, YMEHUSI y3Ha-
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BaTh OOBEKT, UCIOJB30BATh €r0 CBOMCTBA B MIPOCTHIX CUTY-
aIusx.

Boiblnyio Harpy3ky B pa3BUTHU OOPa3HOI'O MBIIUICHUS,
TeoMeTpUIeCcKOTO BUIeHUs HecyT § 19 «Purypkm n3 Kyom-
KOB 1 uX 4actei», § 23 «Opuramm», § 25 «Kpussie [Ipa-
KOHa», § 26 «JlabupuHTHI». [IpakTUecKrie HaBBIKA T'eOMET-
PUYECKOU AesATeIbHOCTU yJalllrecsl MpuoOpeTatoT Npu pac-
cmotpeHuu § 27 «[eometrpusi kietyatoit oymaru» u § 32
«CuMMeTpuUsl TOMOraeT peniaTh 3agayn». BeIxonsl 3a mpe-
JIeJIbl IIIKOJIbHOM MporpaMMbl OTKphIBaeT § 24 «3aMmedaTelib-
HbIe KPUBBIS».

§ 19. DUTYPKU U3 KYBUKOB U X YACTEM (2 u)

OcHOBHbIE NOHAMUSA: PaBeHCTBO NPOCTPAHCTBEHHbIX Ten,
npoeKkuus, MeTof Tpex NPOeKLWH, ceyeHWe Tesa MIOCKO-
CTblO.

lMpedmemersbie pesyabmamel: KOHCTPYHMPOBaTh Tena U3 Ky-
6HKOB; BblAesiIATb U Ha3blBaTb CeyeHUusd I'IpOCTpaHCTBeHHbIX
duryp, nosiydaemble nyTeMm npenmMeTHOro MoLesMpOBaHu S,
COOTHOCHTb NPOCTPAHCTBEHHbIE PUrYyPbl C UX MPOEKLUSIMU Ha
NNOCKOCTb; U306parkaTb 0ObEMHbIE reoMeTpUYecKue Tena Ha
NJIOCKOCTH, NPUMEHATb MeTo[, Tpex NPOeKLMii; onepupoBaTh
MbIC/IEHHbIM 0Opa3oM: BpallaTbh, COBMeLLATb, NEPEHOCHTb
TOUKY HabnloJeHUS; LLeNIOCTHO BOCNPUHUMATh OOBbEKT,
Memanpedmemrbie pesysbmamer: pa3BUTUE KOHCTPYKTHUB-
HbIX cnOcoBHOCTEN.

Brympunpedmemuvie u mexcnpedmemHoie cBs3u: cTepeo-
MeTpus (MHOrOrpaHHWUKM, CeYeHWe MHOrorpaHHWKa mnIoc-
KOCTbIO, NapannesibHas NpoeKLus).

KOMMEHTAPUMU. IlepBoe 3aHsATHE ITOC/HE JETHUX KaHU-
Kyl OOBIYHO OBIBACT CJIOXKHBLIM JJIsI YYEHUKOB: MHOTOE 3a-
OBITO, HET OBLIBIX N300pa3UTEIbHO-TpaUUECKIX HABBIKOB,
TPYOIHO BCIIOMUHAaeTCsl TepMUHOJOoTUs. IloaToMy y4uuTenb
JOJIKEH JaTh YYeHUMKaM BO3MOXKHOCTb BOCCTAHOBUTH yMe-
HUS U HaBBIKM, TIPUOOpPETEHHBIE B MPOILIOM Trony. MoxXHOo
HayaTh ¢ pa3MUHKU — PEIICHUS HECIOXHBIX 3a1a4 u3 § 18 u
34, a 3aTeM IIepexoanuTh K MaTepuany § 19.

C ogHOIi CTOPOHBI, [JIs1 BHIIIOJIHEHUS 3aJaHUM 3TOrO I1a-
parpacga He Hy>KHO HMKaKMX CIIeHU(UIECKMX 3HAaHUM, a C
JIPYroii CTOPOHBI, HEOOXOAMMBI XOPOIIO pPa3BUTHIE IPO-
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CTPAHCTBEHHbBIE TPENCTABICHUS U YMEHUE MBICIEHHO Ma-
HUNYJUPOBaTh 00pa3oM (B OCHOBHOM II€PEHOCUTb TOUKY
HabOmogeHus). Pabora Ha kileTyaTtoii Oymare ooOjerdaer
pucoBaHue QUryp, 1a U GUrypbl MogodpaHbl TaK, YTO OHU
SIBJISIIOTCS OO KBamgpaTaMu, Ju0O0 Kybamu, MO0 MX Jac-
TSIMU.

O0s3aTeIbHO Ha YpPOKE HOJKHBI OBITh MOAEIM Kyba —
KapKacHble, TIoJlyKapKacHble, Mpo3payHbie. XOpoIlo, eciu
JUTS WJUTIOCTpALlMM METOAA TpeX MPOeKIUN YyYUTeslb MoKa-
JKeT Ha YpOKe KaKy1o-1100 aeTajlb U ee U300pakeHue B Ipo-
eK1usx (Takoe rnmocodbue, HaBepHsKa, UMEeTcsl B KaOMHeTe
YyepueHUsl WU B IIIKOJIbHOI MacTepCKOIA).

OCHOBHOI MNpueM, MCIOJb3yeMbIil TP ITOCTPOCHUU
MPOEKIIMU, BTO MBICJEHHBIN MEPEeHOC TOYKW HaOII0ICHUS
WM BpallleHue oopa3a. BCMOMHUTE ero moMoXKeT 3agaHue
Ne 1.

3aganusg Ne 6—9 Ha cedyeHMe Kyba IIOCKOCThIO. [ToHSsI-
TUE CeUeHMs SIBJSIETCS IJIsi YYEHUKOB HOBBIM, a TMOTOMY
Jiyq1ie YYMTeJIlo HayaThb C MoKa3a MOAeIr Ky0a 1 Tpolecca
MpoOBeeHUsT ceueHus. Y100Hee BCero Mcrnojb30BaTh IIac-
TUJIMHOBBIN Ky0, B TAKOM CJIy4yae Jerko NpoBeCTH aHAJIOTHIO
C paszpe3aHueM xJjiecba HOXOM. Ydalumecss MOTYT MyTaTh
MOHSITUE «CEYeHHEe» C OTCeKaeMOM 4YacThlo Tena. Tak, Ha
BOIIPOC, KaKoe CeYeHHe MOJYYUTCs, eCIv OT Kyba oTpe3aTh
«yTOJI0K», YYCHUKHN HEPEIKO OTBEYAIOT, YTO MOIYIUTCS TTH-
pamuaa. C Lieablo MpeaoTBpallleHUs] TaKOW OIIUOKU y4u-
TeJib JOJDKEH TMOMYEPKHYTh, UYTO CEUYeHUE — ITO IUIOCKas
durypa, MOXHO cKa3aTb, «ITOBEPXHOCTh pa3pe3ar.

PemmB 3agauy Ne 9, MOXXHO MPOIOJIKUTH, CIIPOCUB, T10-
yeMmy B CEYEHUU Ky0a TIOCKOCTbIO HE MOXET MOJTYYUTHCS
CeMU-, BOCbMU- U T. [I. YTOJIbHUK. YUEHUKU TOKHBI 3aMe-
TUTb, UTO B CEYEHUMU T1OJIy4aeTCs MHOTOYTOJTbHUK, CTOPOHBI
KOTOPOTO SIBJSIIOTCS JIMHUSIMU TIepeceyeHUs] TMIOCKOCTU C
rpaHsgIMM Kyba. ¥ Kyba 6 rpaHeii, cliemoBaTelIbHO, MaKCH-
MaJbHOE€ YMCJIO CTOPOH MHOTOYrojbHHKA, MOJy4aeMOro B
CEUYEHUU, TOXKE LIECTD.

YKA3AHUA K PELLEHUIO 3AJAY YHEBHUKA

1. B 3amaHuy ydyeHMKaM HYXHO BBIOpaTh IMapbl OgWHA-
KOBBIX OOBbEKTOB Ha PUCYHKE. YUalllMMCs MOXET MOKa3aTh-
cs, 4TO JJisi OTBeTa Ha BOMPOC AOCTATOYHO IoJcYeTa KO-
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JIMYecTBa KyOMKOB, COCTABJISIOIIMX (pUTYpy. YUUTEIb O0JI-
>K€H HallOMHUTb, YTO B IPOCTPAHCTBE BaXKHa OpUEHTALMS
00BeKTAa.

2. B 3amanum TpedyeTcst o M300pakeHUI0 MPOCTPAHCT-
BEHHOI JIOMaHOM, HABUTOM Ha Ky0, HApUCOBATbh TPU MPOEK-
mun (Tpy BHMAA), YTO MpPOINE, TaK KaK IIEPEXOIUTh OT
MPOCTPAHCTBEHHOTO Teja K TIOCKOMY Jierde, 3TO JeiicTBUE
OpUBBIYHEE IJISI HAC: BOCHPUHMMASI OOBEMHOE TEJIO0, MBI
n3obpaxaeM ero Ha rjiockoctu. Kpome Toro, B a3ToM 3a1a-
HUU TIPOUCXOIUT BbIYJIEHEHUE 2JIEMEHTA U3 1IEJIOTO.

3. B sToMm 3amaHuu, odopatHoM No 2, Ha0O60pOoT, HEODXO-
JUMO OCYIIECTBUTb CUHTE3 JAeTayieii, BOCIIPOMU3BECTH 1LIEI0e
u3 vacreit. [Iys1 3TOTO0 HY:KHO YACpPXKMBATh B MaMSITU TpU
pa3INMYHBIX 0Opa3a, MpUUEeM PACHOI0XKEHHBIX B IPOCTPaH-
CTBe. DTO 3aJaHKe, Ha TEePBBIA B3IJIsAA KaxXylleecss HEBbI-
MOJTHUMBIM J1SI LIIECTUKJIACCHUKOB, OMHAKO, BBITTOJTHSIETCS
UMW TIpaKTUYECKM Oe3 OoIIMOOK, eclii OoTpaboTaHO YI-
paxHeHre No 2, KOTopoe, Tpu J0CTaTOYHO CEPbhEe3HBIX 3a-
TPYIHEHUSIX, MOXHO JeaTh ¢ UCITOJIb30BAaHUEM MOJIEIIN.

4. DT0 3aMaHue Mpollle NpeablAyIIuX, B HEM He TpeOyeT-
cs1 n300paxkaTh PUTYypy, a TOJIBKO y3HATh 4YaCTH OJHOTO 1ie-
Jioro. MBICJIEHHO TTOBOpaunBasi 00pa3 OJHOM M3 YacTeil u
coBMellasl ¢ ApyTroil, YdeHUKU BBIIIOJHAIOT 33JlaHUE B yMe.
Bo3M0OXHO, HEKOTOPBIM yUYeHMKaM Jierye MUCKaTh CXOJCTBA
U pa3inyusl yacTeil, aHaIu3upyst pucyHku. B Takom ciayuae
MOXHO CIIPOCUTDH, KaK OHM PacCyXHalOT IIPU BBEITIOJTHEHUN
yrpaxHeHus. OObSICHEHMS MNOZOOHOTO poja pa3BUBAIOT
peyb U YMEHHUE CTPOMHO U JIOTUYHO MBIC/IUTh.

10. 3aganue camoe cinoxHoe. B Hem TpebyeTcs n3odpa-
3UTh HE TOJIbLKO MPOEKIUMU TeJl, HO ¥ HapuCcOoBaTb CTEPEO-
METPUYECKNE PUCYHKHU, COOTBETCTBYIOIIME BUAY IaHHOTO
TeJla C pa3IMYHbIX ToUeK HabmoaeHus. He nymaeM, 4To Bce
YYEHUKHM CIIPaBITCS C 3aJaHueM, HO IIOIpO0OOBaTh BHIIOJI-
HUTb €ro CTOUT. DTO 3aJaHhe MOXET OTKPHITH YUUTEIIO
CIOCOOHBIX K YUePUEHUIO IIKOJILHUKOB, Y KOTOPHIX XOPOIIIO
Pa3BUTHI M300pa3uTESIbHBIE YMEHUSI U TIPOCTPAHCTBEHHBIE
npeacraiaeHust. O0JErYUTh BHIMTOJIHEHUE YITPAXKHEHUST MO-
JKeT pacKpacka JaHHOTO TeJjla B pa3Hble 1[BeTa Wiu padboTta ¢
TUIAaCTUJIMHOBOM (pUTypoit.

11. 3amaya sgBiIsIeTCS IIPOCTPAHCTBEHHBIM aHAJIOTOM YII-
paXXHeHMsI Ha M3rOoToBJIeHUE AcTaneil urpbl «[leHTaMuHO»:
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Ha IUIOCKOCTU paBHBIE KBaApaThbl NPUCOCAUHSIUCH APYT K
JIPpYTy LEeJbIMU CTOPOHAMU, B TIPOCTPAHCTBE XK€ MPUCOEA-
HSIIOTCS paBHBIE KyObl. Kak ¥ Ha MIOCKOCTH, 3adaHUE MOX-
HO BBIMIOJHSITh B OTIpeeICHHOM MOCe10BaTeIbHOCTU: CHAa-
yajia B IIEpBOM psiay 4 KyOuka, 3aTeM 3 1 pa3jIMYHbIe Ba-
pUaHTBl PACIIOJIOXEHUSI YETBEpPTOro KyoOukKa, MmoToM 2 H,
HakoHell, 1.

§ 20. MAPAJIJIEJIBHOCTb
N TEPNEHANKYNAPHOCTD (2 v)

OcHoBHble noHamMus. napansesibHble U nepneHaUKyspHble
npsiMble M OTPEe3KM W WX CBOWCTBA; CKpeLluBaloLLUecs
npsiMble.

lMpedmemmnelie pesysvsmamer. pacno3HaBaTb B3aMMHOe pac-
MONOXeHUe npsMbIX (NepeceKarowmuxcs, napaniesnbHbiX,
nepneHauKySPHbIX) B MPOCTPAHCTBE; NPUBOAUTL MPUMEPDI
pacnofioKeHus NPAMbIX Ha Mogesn Kyba; cTpouTb napan-
NefibHble W NepPreHAUKYSPHbIE MPAMbIE C MOMOLLbIO YEPTEXK-
HbIX MHCTPYMEHTOB W Ha rna3; Ha3blBaTb B3aMMHOE pacnosio-
>KeHWe NPAMbIX Ha MIOCKOCTU U B NPOCTPAHCTBE.
Memanpedmemusie peszysnomamer. HPOPMUPOBaHHUE MpUe-
MOB WUCC/Ie1OBATE/IbCKON AeSATENbHOCTH.

JluuHocmubie pe3ynbmamer. BOCIMTaHWE aKKYpPaTHOCTH, 06-
LLLeKY/IbTYpHOE pa3BUTUE yUaLLUXCS.

BrympunpedmemHroie u mexcnpeomemrsie cBs3u. ctepeo-
MeTpusa (napannienbHOCTb; NeEPNeHAUKYNSPHOCTb; B3aUMHOE
pacnosioykeHue NpsiMbiX B MPOCTPAHCTBE).

KOMMEHTAPHWUU. PaccmaTpuBaemble B Imaparpade IToHsI-
THUS SIBJSIOTCS OOMHUMU U3 LIEHTPAJIbHBIX B IPONEACBTUYEC-
CKOM Kypce reoMeTpuM, U Ha UX U3y4deHHUe ciedayeT obpa-
TUTH OOJIbILIOE BHMMAaHWE. Yyalluecsl B pe3yjbTaTe MU3yde-
HUSI MaTepuana mnaparpada HOOKHBI 3HAaTh TEPMUHBI
«IApaJUICJIBHOCTE» U <«IEPHEeHAUKYISIPHOCTh», Y3HaBaTh
B3aMMHOE PaCIIOJIOXKEHHE MPSIMbIX Ha IJIOCKOCTU U B IIPO-
CTpPaHCTBE, YMETh M300pakaTh NapajuiejbHbIe Y IepICHIM -
KYJISIpHBIE OTPE3KM C MOMOIIBIO Pa3JIMYHBIX YEPTEXKHBIX UH-
CTPYMEHTOB M Ha IJ1a3, y3HaBaTh UX IpooOpa3bl B peaIbHOM
xu3Hu. Eciiu yyaliuecs 3alIOMHSIT OCHOBHBIE€ CBOMCTBA Ma-
paJIeIbHBIX U MePHESHANKYJISIPHBIX TIPSIMBIX, UX 3a 3TO CJie-
JIyeT MOXBaJIUTh, HO TpeOOBaTh 00513aTEIbHOIO 3HAHUS 3TUX
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CBOMCTB HE HY>KHO, B CUCTEMAaTUYECKOM KypCe T€OMETPUU K
ATOMY YYEHUKU BEPHYTCS Ha 00Jiee BHICOKOM YPOBHE CTPO-
TOCTHU.

OcHoOBHasl Harpy3ka MNpu M3y4YeHUU JaHHOU TEeMbI JIO-
KUTCST Ha (hOopMUPOBaHUE M300pa3uTebHO-IrpahUIecKnX
YMEHUI MIKOJIbHUKOB. IIpeniaraemas Teopusi 1oKHaA BBO-
IUThCSI Yepe3d paboTy C YEePTEeKHBIMU WHCTPYMEHTaMM.
Y Kaxmoro yyeHukKa Ha ypoKe AOJKHBI ObITh JMHEKa u
YTOJIbHUK.

VYpoK HauuHaeTcsl ¢ MOCTPOSHUST TIPSIMOTO yrjia ¢ ITo-
MOILIbIO yrojibHuKa. [IpogoskaeM CTOPOHBI MpPSMOro yria
3a ero BEpIINHY, ITOJIyYaeM ABe MepeceKarolIrecs mpsMble.
Yron Mexny HumMu paBeH 90°. Takue npsimble Ha3bIBAIOT-
csl mepneHAuKyasipHbiMu. Bcrtaer Bompoc: «[ne B Xu3HU
BCTPEYAIOTCS MEPHEeHINKYISIPHBIE IIPSIMbIe?» YYESHUKU C
MOMOIIBIO YYUTENSI HAaXOASIT 3TU OOBEKThl B OKpYyXKaIOIIeH
obcraHoBKe. PaboTa mpoBoaUTCS B MIPOCTPaHCTBE, T. €. Io-
BOPUTCS O CBOMCTBAX IEPIECHANKYJISIPHBIX IPSIMBIX B IIPO-
CTPAHCTBE, U MOJEIU MOJIKHBI MPEeACTaBIsITh COOOM IIpo-
CTPaHCTBEHHbIE OOBEKThl — KapKaCHbIE MOACIN MPSIMbIX U
HAKJIOHHBIX TapaUleIeHIUIIeoB, CTePEOMETPUIESCKUN Ha-
Oop co cnUUaMMW W TJIaCTHUJIMHOM. JIsT mpoBeneHus Tiep-
MNEHAUKYJSIPHBIX TIPSIMBIX M IIPOBEPKU MNEPIEHIUKYISP-
HOCTHU ydYallldecsl MOJb3YIOTcs TpeyrojibHukoMm. C ero mo-
MOILIBIO YYEHMKM OOHAapyXMBalOT OCHOBHBIE CBOMCTBaA
NEPHEeHAUKYJISIPHBIX TPSIMBIX, YYUTEIb HanpaBJseT UX pa-
60Ty Bomnpocamu: «CKOJbKO MPSIMbIX, TEPHEHIUKYISIPHBIX
IAHHOM TIPSIMOM, MOXHO IPOBECTU YEPE3 TOUKY Ha ITOMU
npsIMOii? A ecay ToYKa He MPpUHALICXKNUT JaHHOW TIpsSIMoii?
[TepecekaloTcss JIM Ha TMJIOCKOCTH ABa MEpHEHIUKYJSIpa,
MpPOBEICHHbBIE K OMHOI M TOM XK€ IIPSIMOii?»

OT 3TOro MOCJEAHEro CBOMCTBA YYUTEIb MEPEXOIUT K
PacCCMOTPEHUIO MapalieJIbHbIX MPSMbIX, BBEASHUIO TEPMMU-
Ha ¥ 3Ha4YKa 111 0003HAYSHUSI.

OnpeneneHue napajieJbHbIX IPSIMbIX, B OTJIWYME OT OM-
peneneHus IepeHANKYISIPHBIX IIPSIMBIX, HE JaeT criocoba
MOCTPOEHUS TaKuX MPsAMbIX. OqHAKO BCe HEOOXOAUMOE s
OTBICKAHUSI 3TOTO CIOCO0a YUEHUKM YK€ 3HAIOT U UMEIOT.
DTO TpeThe CBOMCTBO MEPIICHANKYISIPHBIX IPSIMBIX, OT KO-
TOPOI0 YUYMTEJIb Mepellesl K M3YYeHUIO MHapauieIbHOCTH.
Bomnpoc: «Kak nmpu mnomoiuu JUHEWKW M YroJbHUKA, 3Hasl
TpeThbe CBOWCTBO MEPIEHAUKYISIPHBIX MPSIMbBIX, PACCMOT-
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pEHHOe Ha 3TOM YypOKe, MOCTPOUTH MHapallieJibHbIe IIpsi-
Mble?». HaBepHsika 4acTb yYeHUKOB HaiigeT crocod mo-
CTpOEHUSsI, U300paKEeHHBIN B ydeOHUKe Ha pUCyHKe 176.

JL1st 3akperieHUsl pacCCMOTPEHHBIX MMOHSITUIA MOXHO BBbI-
MOJHUTH 3amaHus Ne 1 u 3 Ha OThICKAHWE HapaJlIeJbHBIX U
MEePIEHANKYJISIPHBIX TIPSIMBIX B OKPYXKalollleli 00CTaHOBKE U
Ha PUCYHKE.

CrheayoliMii 3Tanm ypokKa — MOCTPOSHUE W3YYEHHBIX
OpPSIMBIX ¢ IpUMEeHEHUEM LUpKyasa. CiaeayeT ITIOMHUTD, 4TO
B 3TOM Y4e€OHOM TOJly YYEHMKH ellle He padoTaau C IUPKY-
JieM, TIO9TOMY HaBbIK TpeOyeT BOCCTAHOBJIEHUSI, HE HYXXHO
TOPOITUTH YYEHUKOB B paboTe.

B 3akitouyeHue, Korga OCHOBHBIE MOHSITUSI YYeHUKaMU
YCBOEHbBI, MOXHO MEPEUTU K B3aMMHOMY PACIIOJIOXEHUIO
NpsIMBIX B mpocTpaHcTBe. Jlydlllasi AeMOHCTpallMOHHAs
MOJIeJIb — KapKacCHBIN KyO ¢ 0003HAaYeHHBIMU BepIIMHAMU
(obo3HaueHMEe BEpIIMH IMOMOXET BOCIIPUSTUIO U BbIAEIE-
HUIO HallIeHHBIX OTpe3KoB). ITocsae paboThl MO OTHICKAHUIO
napajjieJIbHBIX Y MepIeHIUKYIISIPHBIX pedep Kyba yduuTellb
oOpailiaeT BHUMaHUEe YYeHUKOB Ha pebpa, KOTOphle He Te-
peceKarTcs, HO TeM He MeHee He SIBJISIIOTCS ITapaJUIeIbHbBI-
MU. DTO CKpelIUBaIIMEecs] OTPEe3KH, 4epe3 HUX HEIb3s
MPOBECTHU TJIOCKOCTb, B OTJIMYKE OT TMapajUIeIbHbIX OTpe3-
KoB. Jlajnee, BBINKCHIBAS Mapbl CKPEIIUBAIOIIMXCS pedep,
YUYEHUKHM 3aKPEIUISIIOT 3TO MOHsSATUE. besycnoBHO, Halmnuue
KapKacHOT0 Ky0a y KaXXJI0ro y4YeHUKa WU XOTs Obl Ha KaK-
oM TapTe 3HAYUTEJbHO O0JIEerYuiio Obl padOTy — YYEHUKHU
MOTJIM Obl HE TOJIbKO YBUIETh, HO U MOTPOraTh CKpellBao-
LIMeCsT OTPE3KHU, UTO TaeT OOJIblliee OIIYIIeHNE IIPOCTPAHCT-
Ba, HEXeJIM paccMaTpUBaHUE IEMOHCTPAIlMOHHOW MOJENIN;
KpOMe TOro, He cJeAyeT 3a0bIBaTh, UYTO HeMallasl 4acTh yde-
HUKOB UMeET IIOX0e 3peHUE.

3amanue No 4 MOXHO IaTh Ha doM, HATIOMHUB, YTO IIPU
€ro BBIMOJIHEHUU MOXHO MCITOJb30BaTh 3HAHUSI, MOJTYYeH-
HbIe B 5 KJ1acce B § 3.

Ha cnenyioieM ypoke nmpu MpoBepKe HOMAIITHETO 3a1a-
HUS YYuTedb (hOpMYyJIUPYeT 3aMEeUeHHYI 3aKOHOMEPHOCTh
0 BEJIMYMHAX YIJIOB, 00pa3yIOLIVXCs TIPU MepeceYeHUN IBYX
napasjejbHbIX MPSIMBIX TpeTheli. DTa paboTa He OyAeT BbI-
JISIAETh UHOPOMHOM Ha CIEAYIOIIEM YPOKeE, ITOCBIIIEHHOM
W3YYEHUIO YEThIPEXyTOJbHUKOB, UMEIOIINX Mapalljie/ibHbIe
U NepHEeHIUKYJISIPHbIE CTOPOHHBI.
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§ 21. NAPAJIJIENOTPAMMBI (1 u)

OcHoBHblE NOHAMUS. NapannenorpaMmm, MNpPsAMOYroJbHHUK,
pOMO, KBaApaT U UX CBOWNCTBA; 30/10TOE CEYEHHE.
[lpedmemmneie pezyasmamer. MOAeNUPOBaTb Napanniesb-
HOCTb W MepneHAUKYIAPHOCTb MPSAMbIX C MOMOLLbIO JUCTA
Bymaru; uccnenoBarb M ONKUCbIBaTb CBOMCTBA pomba, NpsMo-
yronbHWKa (KBagpara), UCMoJib3ysi dKCNepuMeHT, Habnoge-
HWe, U3MepeHHe, MOLENUPOBaHHUE; M300paXkaTb napasnieno-
rpaMM C MOMOLLbIO YEPTEXHbIX MHCTPYMEHTOB WU OT PYKH;
CTPOWTb 30/10TOM NPAMOYrONIbHUK, POPMYIMPOBATL Onpeae-
neHus.

Memanpedmemnoie peszyssmamer. HOpMUPOBaHHWE npUe-
MOB WCCNELOBATE/IbCKOW AeATeIbHOCTU: COCTaB/ieHWe niaHa
MCCNEelOBaHUA U Ero OCYLLECTBNIEHUE, OCPOPMIIEHUE Pe3YJib-
TaToB, yMeHWe feflaTb UHAYKTUBHbIE BbIBOAbI.

JluyHocmubie pesysabmamer. OBLLEKYNbTYPHOE W 3CTETHYE-
CKOEe pa3BuTHE, MPUBUTUE BKYCA K WCCNEAOBaTE/IbCKOM
LeaTeNbHOCTH.

Brympunpedmemrsie u mexcnpeomemHsie cB53u. NnaHu-
MeTpUs (YeTbIPEXYTrONIbHUK, Napasieniorpamm).

KOMMEHTAPHM. Jlornuecku JaHHbIM Taparpad siBisieTcst
nponokeHueM § 20. B HeM paccMaTpuBalOTCSl CIIOCOOBI
MOIy4YeHUS TapalIeIbHbIX U MEPIeHINKYISIPHBIX MPSIMbIX
IyTeM IIepernbaHus JJUCTa OyMaru M 4eThIPEXyTOJbHUKU C
napajyieJIbHbIMUA U TIePIeHAUKYIIPHBIMUA cTopoHaMu. [1o-
STOMY YUUTEIIO HE CIeAYyeT pa3fesisiTh paCCMOTPEHUE STUX
BOIIPOCOB BO BpeMeHU. HauaTh ypoK MOXHO C MoKa3a Iap-
HUPHOM MOJIeNu IapajiiejiorpaMma. MIMeHHO 1mapHupHas
MOJEJb OYeHb HATJISIIHO JEMOHCTPUPYET, YTO NPSIMOYTOJIb-
HUK TOXE SIBJISIETCS ITapajijieJIorpaMMOM, 4YTO poMO 1 KBaj-
paT Toxe mapaiejsorpaMmMmbl. YTo 0ObEIMHSIET 3TU YEThI-
pexyroabHUKU? [Y BceX pacCMOTPEeHHBIX (UTYpP IIPOTH-
BOIIOJIOKHBIE CTOPOHBI MAapalie]IbHbl, I1I03TOMY OHU
Ha3bIBAIOTCS TMapajuiejorpaMMaMu.| YUuTenb AEIUT CI0BO
Ha JIBe YaCTH, BTOpast YaCTh YKA3bIBAET HA TO, UTO 3TO (PUTY-
pa, a mepBasi JaeT OCHOBHOE OTJIMYUE 3TOil (PUTYPHI OT APY-
X — HajJu4re napajle/IbHbIX CTOPOH.

HMTak, 4eThIpexyrojibHUK, CTOPOHBI KOTOPOTO MOITApHO
napajujieJibHBl, €CTh MapajuiejorpaMMm. DTO ounpedeneHue
napajejaorpaMma. B omnpeneneHnn Mbl yKazaiau, K KaKOMY
poIly OTHOCUTCS TaHHas (purypa 1 Kakue y Hee OTINUMTEIb-
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HbIe OCOOEHHOCTHU, MO3BOJISIONINE Y3HATh MJIM M300pa3uTh
9Ty (Urypy. YUUTEIb OOBICHSIET YyYaIIUMCs, KaK CTPOSITCS
omnpeneneHus1, a 3aTeM IIPOBOAUTCS padoTa Mo GopMyIUpo-
BaHMIO OTIpeIeICHUI TIPSIMOYTOTbHIKA, poMOa, KBajapara.
MoxHoO ellle pa3 mokas3aTh CTPYKTYpPY onpeaeeHUsI:

mepmuH — 3TO pod, y KOTOPOTO €CTh 6U0080€e omAau4ue.

[ 5KOHOMUM BpPEMEHM MOXHO 3apaHee 3aroTOBUTh
«MOJIeJIb OIpelieJIeHUs» — IUIaKaT, Ha KOTOPOM ITpOope3aHbl
OKOIIIEYKW W HAMMCAHBl CBI3YIOIIME CJIOBa «3TO» WU
«y KOTOpOro». A Takxke HaOOp TaOJIM4YEK, BCTABIISTIOIIMXCS
B <«OKOIIIEYKW»: <«IIapajuleIoTpaMM», «pOMO», «KBaapar»,
«TIPSIMOYTOJIbHUK», «BCE CTOPOHBI PaBHBI», «BCE YIJIbI MpPsI-
Mble». Mcronb3oBaHUE 3TOM MOJEIU TTO3BOJUT BU3YaTU3U-
pOBaTh OMpeaeeHUsI, MOKa3aTh YETKYIO UX CTPYKTYDY.

Hanee noruueckue ynpaKHeHUsSI CMEHSIIOTCS 3aAaHUSIMU
MPAKTUYECKOTO XapakTepa Ha OThICKaHUE CBOMCTB KBaapa-
ta. [TouckoBas mpeaMeTHAsT MESITENbHOCTh YJallluXCcs Ha-
MPaBJISIeTCST YIUTEIEM, KOTOPBIN BHavasle IMMOKa3bIBaeT, Kak
C TIOMOIIBIO TOJBKO JIMCTKA OyMaru, 0e3 JIMHENKHU, YroJib-
HUKAa M KapaHOalla TOJIYIUTh TMepIeHIUKYISIpHbBIe W TIa-
pajlieJibHbIe TIpsiMble. 3aTeM YYeHUKaM MpeaiaraeTcsi Tob-
KO JIUIIb NeperudaHmuemM OymMarv noay4yuThb MPsSIMOYTOJIbHUK
U BbIpe3aTh ero. M3 mpsMoyrojibHMKa MOJYYUTh KBajapart.
KakuM cBOCTBOM KBajpaTa MOXHO BOCIIOJIb30BaThCS IJIsI
storo? [PaBeHcTBoM Bcex cropoH.] Ilpoiiecc mosryyeHUst
KBaIpaTta M3 MPSIMOYTOJIBHOTO JIUCTa OyMard H3BECTEH
KaxXIoMy YICHHKY, XOTSI OH He OTHaeT cebe oTdyera, Ha YeM
OCHOBAH 3TOT CITOCO0; TeTeph XKe ero IeWCTBUS CTAHOBSIITCS
00J1ee OCMBICIEHHBIMMU.

Kaxkue cBoiicTBa KBampaTa MOXHO OOHApyXWUTh W Ha-
MJISIAHO MPOAEMOHCTPUPOBATH MTPU MOMOIIY TIeperuooB Oy-
maru? C 3Toro Bonpoca yuyuTessi HaUMHaeTcs UcciieloBaHue
LIKOJILHUKAMM KBaJpaTa.

MOXHO OpeAIoXUTh YYeHUKaM 3alucaTb OOHapy>KeH-
HbIE CBOMCTBA, €CJIM OHU pabOTalOT CAMOCTOSITEJIbHO, a 3a-
TeM OOCYIMTb Pe3yJbTaThl McClenoBaHus. Takas opraHu-
3alMs1 BO3MOXHa B MOATOTOBJIEHHOM KJjacce, B KOTOPOM
VYEHUKHN OBICTPO IMHUIIYT W MOTYT C(OPMYIMPOBATH CBOM
MBICIH. B c1aboM Kiacce 3aIrmich CBOMCTB JIMIITH TOJIBKO OT-
BJIEUET YYEHUKOB OT CYTH 3aJaHUsI, OHU COCpea0oTOUaTCs Ha
3aMucsX, U YpoK He JacT OXXKUIaeMbIX pe3yJibTaToB. B TakoMm
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KJ1acCe MOKHO IMOPEKOMEHIOBAThH ITOIIATOBOE BBITIOJIHEHHUE
3aaHUsI MO KOHTPOJIEM YUUTEJIsl, KOTOPBII pyKOBOIUT pa-
0O0TOli ¢ MOMOIIBIO CUCTEMbI BOIIPOCOB U 3aJaHuil. Pe3ynb-
TaThl KaXXJI0Tro 3aJaHUsl JOJKHBI OBITh MPOBEPEHBI HEMO-
CPEICTBEHHO IO €0 BBHITTOJHEHUU.

Hamee MOXHO BCIIOMHUTb ONpPEeACACHUS M3YyYEHHBIX
MHOTOYTrOJIbHUKOB U X OCHOBHBIEC CBOMCTBA, PEIlIUTh 3a/1a-
yy yyeOHMKa O TPOBEpPKe YTBEPXKICHUS: BEIpE3aHHBIN yue-
HUKaMU YeThIPEXyTOJbHUK SIBJISIETCSI KBAAPATOM, UTO ITOMO-
>KeT BCIOMHUTD U 3aKpeTUTh CBOMCTBA KBajapaTa U IepeiTu
K U3YYEHUIO 30JI0TOTO CEUSHUSI.

IMopsimok paccMOTpeHMsI B Kjlacce BOIIPOCA O 3010MOM
ceueHUu i 3010MOM NPSIMOY20AbHUKE TOT XKe, UTO Mpeaio-
>KE€H B yYeOHUKE:

1) nmpakTuyeckast paboTa ¢ Oymaroii;

2) pacCMOTpeHMEe KapTUHOK y4eOHMKA;

3) u3aMepeHune OTpPe3KOB, Ha KOTOPKIE ASIUTCS Kaxkaasl 13
MOATU JTUHUM, COCTaBJISIIOIINX MPaBUJIbHYIO MSTUKOHEYHYIO
3BE31Y, HAXOXIECHUE UX OTHOIIICHHS;

4) mocTpoeHUe 30JI0TOTO MPSIMOYTOJbHUKA C IMTOMOIIBIO
LIMPKYJISI U IMHEHKU.

ITocnenHuii aTam 3Toi pabOThl PEKOMEHIYETCS OpraHu-
30BaTb KAK camMocmossmenAbHyw pabomy cC
KHUTOM, KOTra YYeHUKHU B paboTe pyKOBOJICTBYIOTCSI CXeMa-
MU U JIMIIb B CIy4yae 3aTpyAHEHUI MpuOerarT K MOMOIIU
y4yuTessl. DTO IMOATOTOBUT MX K M3TOTOBJICHMIO (DUTYPOK
OpUTaMH.

Jlajiee MOXHO IIOCBSITUTH BpeMsl OTpabOTKE ITOHSTUM
«TIePIEeHAUKYISIPHOCTb» U «IMapajiebHOCTh> U (hDOPMUPO-
BaHUIO M300pa3uTesIbHO-rpaMYeCKUX YMEHUM ydaliuxcs,
YTO HEOOXOAUMO OyAeT Ha MOCISAYIOLINX YPOKaX MPU U3y-
YeHUU KOOpAUHAT.

Ha dom npeanaraercs 3agaHue: UCCaeA0BaTh aHATOTUY-
HBIM 00pa30M TPSIMOYTONBbHUK, POMO U TTPOU3BOJILHbBIN Ma-
pajutesiorpamMM (MO BapyaHTaM) M, CPaBHUB IOJYYEHHbIE
pe3yJibTaThl CO CBOMCTBaAMM KBajapaTa, clieJlaTb BbIBOA. DTOT
BBIBOJI, IOJIKEH OTpaXkaThb TOT (baKT, YTO Y BCEX PACCMOTPEH-
HbIX (uryp ectb oOllue CBOCTBa (3TO CBOKCTBa IMapa-
JIeJlorpaMMa) U crenuuiyeckue, MPUCylIre TOJIbKO TaH-
HBIM OOBEKTaM.
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§ 22. KOOPJIMHATbI, KOOPAMHATbI,
KOOPOMHATHbI... (14)

OcHOBHbIE NOHAMUS: CUCTEMA KOOPAUHAT, AeKapToBa U Mno-
NSipHasi CUCTEMbl KOOPAMHAT, MeTOj KOOpAWHAT, MeToj,
pacKpackH.

lTpedmemmHelie pe3yssmamer. HAXOAUTb KOOPAUHATLI TOUYKU
M CTPOWTb TOYKY MO ee KoOopAauHaTaM Ha MpsMOW W
NJI0CKOCTH; NOJIb30BaTbCS METOLOM KOOPAWHAT Ha NPSMOWH,
Ha NJIOCKOCTHU U B MPOCTPAHCTBE; UCMOb30BaTb METOJ, pac-
KpacKu AN peLLUEHUs FeOMETPUUYECKUX 3a4au.
Memanpedmemusie pesysbmamesl: camoCTOsATENbHOe 3a-
NONHEHWEe KapTbl OObEKTAaMU U OMMUCaHWE MX PACMOOXNKEHHS
C NOMOLLBIO KOOPAUHAT, (POPMUPOBAHUE KOMMYHUKATHUBHbIX
YMeHHWH.

JlusHocmHbie pe3yssmamel: pa3BUTUE MHULMATHBbI U haH-
Tasuu.

Brympunpedmemuvie u mexcnpedmemnele cBs3u: anrebpa
(MeToq KOOpPAMHAT), reorpadus.

KOMMEHTAPHUHU. OCHOBHOI1 1LI€JIbI0 U3YYEHUSI KOOPAUHAT
Ha 9TOM 3Talle 00y4YeHUs SIBJISIETCS MepBOHAYaIbLHOE OBJia-
JIeHe METOJIOM KOOPIMHAT Ha TUIOCKOCTH, BKITIOYAlOIIIee:

— 3HaHUE TEPMUHOB (OCH KOOPAMHAT, Hayajao KOOpau-
HaT, KOOPAWHATHI TOUKM, KOOPAWHATHAS IIOCKOCTD);

— YMeHMe 3aJaBaTh KOOPAMHATHYIO IMJIOCKOCTb, U300pa-
>Kasi OCM KOOpAMHAT U BbIOMpas Ha OCSIX €IUHUYHBIE OT-
pE3KHU;

— YMEHHUE HaXOAUTb KOOPAUHATHI TOUKM U OTMedaTh Ha
TUIOCKOCTU TOUKY T10 3aJaHHBIM €€ KOOpAMHAaTaM.

JIOTIOTHUTEILHBIMU MOXHO CUYMUTAaTh 3HAHUSI O MOJSpP-
HO crucTeMe KOOpAMHAT U J1eKapTOBOU cucTeMe KOOpAuHaT
B IIPOCTPAHCTBE.

Ha nmocTtuzkeHue 3TUX 1ieJieil HarpaBjieHa BCs padoTa Haf,
naparpacdomM. AJITOPUTMUYHOCTh OCHOBHBIX 3alaHUil efia-
€T YPOKM ITOXOXKMMM Ha OOBIYHBIE YPOKH MaTeMaTHKH,
IMO3TOMY JIJISI TPUBJICYCHUSI BHUMAHUS IITKOJIbHUKOB YUUTe-
JIIO ClieAyeT MaKCUMAaJIbHO aKIIEeHTUPOBATh 3aHUMATEIbLHYIO
CTOPOHY M3YYEHMS MaTepuajia. DTOMY MOXKET CIT0COOCT-
BOBATh CBSI3b C KYPCOM reorpacduu, oropa Ha KOTOPBIi BBI-
OpaHa aBTOpamMu HocoOus B Hayajie maparpaca, urpa B
«Mopckoii 60ii» u urpa «OCcTpoB COKPOBUILL.
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VYuuresib HAUMHAET YPOK C paCCMOTPEHMsI JItoOO1 reorpa-
¢uyeckoil KapThl. YYEHUKU BCIIOMHMHAIOT M3BECTHHIE UM
TEPMUHBI «IIUPOTa» U «JIOJTOTa», CMBICJ, BKJIaJAbIBAEMbI B
9TU MOHSTUS, HAXOOIT Ha KapTe 3KBAaTOp WM I'PUHBUYCKMIA
MepuauaH, obpalasi BHUMaHUE Ha TO, YTO 3TU YCJIOBHBIC
JIMHUU SIBIISIIOTCS HA4AAaMu omcyema MUPOThl U OJATOThI
cooTBeTCTBeHHO. [Ipu 3TOM yuuTen b JOJKEH 00s13aTelIbHO
o0paTuUTh BHMMaHWE YYEHUKOB Ha TOT (paKT, 4YTO MECTO-
MOJIOKEHHUE JTI000ro reorpadruieckoro o0beKTa XapakTepu-
3yeTcsl deyms KOOpAWHATaAMH, TIpUYEM 3TU KOOPAUHATHI
JIOJDKHBI YKa3bIBaThbCSI B CHIPO20 ONpeodeseHHOM nopsdke.
YCBOEHUIO 3TUX BaxKHEHIINX (aKTOB MOMOXET oOpallleHue
K pomany XKiomsg BepHa «/letn kanutana I'paHTa», B KOTO-
POM MOMCKH MPOTIAaBIIEeTO KalnuTaHa ONMUpaJIuCh Ha 3HaHUE
IIAPOTHI TOIO MecTa, rae Haxoauscs KanutaH I'pant. He-
3HAHME JOJITOTHI 3TOI0 MeCTa MOTPeOOBaI0 OT YYaCTHUKOB
MOMCKOBOM BKCIEIULIMU OCYIIECTBICHUS KPYrOCBETHOIO
OYTEILIECTBUS IO COOTBETCTBYIOIIEH ITapaJlJIe/iu.

Ilepexonom oT reorpaguueckoil KOOpAMHATHON CETKH,
Ha KOTOpPOH HEeM30eXKHbl MCKaXXEHMs 3a CUeT KPUBU3HBI
3eMHOI1 ITOBEPXHOCTHU, K a0CTpaKTHOM MaTeMaTHU4eCKOIl Ae-
KapTOBOM cuUCTEME KOOpAWHAT CIYXXMT urpa <«Mopckoid
6oli». YuuTelb HAIIOMWHAET YyYalllMMCs TpaBUJIa UTPhI U
BHOCUT B HUX HEOOXOIUMbIE eMy U3MEHEeHUsI, a UMEHHO:
BMECTO MPUBBIYHBIX IIKOJIbHUKAM OYKB IjIsI 0003HAYEHMUS
CTOJIOLIOB OYIyT UCIOJb30BaThCS UMCTIa, KaK U 11 0003Ha-
YEeHUSI CTPOK, IIPUYEM II€PBBIM YMCJIOM B ITape KOOpAWHAT
OyzmeT HOMep CTOJI0La, a BTOPHIM — HOMEpP CTPOKHU. Jlydiire
cpa3y MPpUHSTh €IUHBIN CITOCO0 0(hOPMIIESHUSI UTPOBOTO MO-
JIsI: HOMepa CTOJIOLIOB OTMEYaTh 110 HMXKHEMY Kpaio MOJis
cJieBa HafpaBo, a HOMepa CTPOK — T10 JIEBOMY Kpar CBEPXY
BHU3. 3aTeM yYeHUKM, pa3OUBIIKCH Ha Iapbl, HAUMHAIOT
urpy. B teuenne 10—15 MUHYT y4eHUKU UTPAIOT, 3aIIMCHI-
Basi CBOM XOJbl IMapaMM YMCEa B KPYyIJbIX cKoOkax. Takum
00pa3oM, y4YuTelIb OpraHu3yeT IIepBOHAYaJIbHOE 3aKpeIlie-
HUe MaTepualia. 3almuch YYeHUKaAMU XOA0B-BBICTPEJIOB MO-
3BOJISIET YUMTENIO0 IPOKOHTPOJIUPOBATh YCBOCHHE U IIpU
HEOOXOAMMOCTH UCIpPaBUTh OolIMOKy. ITo ucreueHuu Bpe-
MEHM UTrpa MpepbiBacTCsl, BHIMTPABIINM B Mape CYUTAETCS
YYEeHUK, ITOpa3UBIINI HanOOoJIbllIee KOJIUISCTBO LIETICt.
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Crenyoluuii 3Tan ypoka — peleHue 3agad Ne 1—4. 3a-
mayn Ne 1—2 perrarorcst OOBIYHBIMM PAaCCY:KASHUSIMU yde-
HUKOB, OCHOBHBIM MOMEHTOM KOTOPBIX SIBJISIETCS TOT (PaKT,
YTO KaXIblii KOPaOJIb IO TpaBUIaM JOJLKEH ObITh OKPYXXEH
MYCThIMU KJIETOYKAMU, YTOOBI HE COMPUKACATLCS C COCE-
HUM KopabjieM. BwicaylmBasi oTBeTbl YYEHUKOB, YYUTEIb
JIOJDKeH ObITh MaKCMMaJbHO BHMMATEJIEH K KaXaIoMy, He
nepeduBaTh UX, 1aBaTh BO3MOXHOCTb BBICKa3aTh CBOE MHE-
HUE, MPOCUTb apTYMEHTUPOBATh OTBET, MO0 OKOHYAHUU OT-
BETa CTapaThCsl PEe3IOMUPOBATh, OQOPMJISISI OTBET yYeHUKA
OoJiee TOTMYHO U 4eTKO. ITogo0HbIe yripaskHEHUSI HE TOJIbKO
pPa3BUBAIOT YMEHUE MBICIUTh, HO U YMEHUE apryMeHTUPO-
BaHHO M3jiaraTh CBOIO TOUKY 3peHHUsI (OOHO M3 OCHOBHBIX
KOMMYHUKATUBHBIX YMEHUIA).

MeTon packpacKu, MPUMEHSIEMbI MIPU PEIIEHUH 3a1a4
Ne 3 u 4, gaBiasgeTcs OOHUM U3 CaMbIX KPaCUBBIX METOIOB
KOMOWHATOPHOM reOMETPUH, OH OUYCHb HATJISIICH U BIIOJIHE
JIOCTYIIEH LIECTUKIACCHUKAM. B mpeajaraeMbIx 3amadax 1mo-
JIe pacKpallnBaeTcs B 4 1IBeTa, TaK KaK JUHKOP COCTOUT U3
4 KJIEeTOK.

Hanee, B 3aBUCUMOCTH OT YCBOSHUSI MaTepualia U TeMIa
paboThI Ha ypoKe, TIpeajiaracMble 3a4a4d MOKHO pacnpee-
JINTh TAKUM 00pa3oM: B Kjiacce peluThb 3agadyu Ne 1 u 3, Ha
oM aaTh 3amaun Ne 2 u 4, pa3oOpaB WM HAMETUB ILIaH
pelIeHus B KJlacce.

[TponoykeHWe TeMbl BKJIIOYAaeT pacCMOTpPEHUE KOOpAr-
HaT B OJIHO-, IBYX- U TpeXMEpPHOM mpocTpaHcTBe. OT KOop-
JIMHATHOM OCH, Ha KOTOPOUl OTKJIaAbIBAIOTCS 4ucia, NaThl,
PaCCTOSIHUS U T. 1., IEPEXOIsIT K KOOPAUHATHOMN IMIOCKOCTU
Y MOBTOPSIFOT TEPMUHBI: KOOPAMHATHASI TIJIOCKOCTb, OCU KO-
OpIMHAT, Ha4aJI0 KOOPAMUHAT, KOOPAMHATEI TOYKH. YUUTEIIh
MOXET pacckazaTb yueHUKam HeMHoro o Pene [lekapre,
¢dpaHIly3cCKOM y4eHOM, Ube HMMsI HOCUT paccMaTpuBaeMasi
cucteMa KoopauHat. Jlajmee, He 3aKperJisiss ymMeHHe pado-
TaThb HA KOOPAMHATHOM MJIOCKOCTU, MOXHO «BBIATU B MPO-
CTPaHCTBO» U IIOCTPOUTh CUCTEMY KOOpAUHAT B IIPOCTPaH-
ctBe. Mcronb3oBaHMe aHAJIOTUM YIIPOCTUT OOBSICHEHHUE Ma-
Tepuajia, a MPUMEHEHWE HArJSIHBIX MOCOOUI TOMOXET
oOpa3HoMYy ero Bocrpusatuio. HarmsmHoe mocodue n3roras-
JmMBaeTcs odyeHb npocTto. Korga yunurenb pa3dupaeT ¢ yde-
HUKaAMU TIOHSTHE KOOPAMHATHOM OCHU, OH JEMOHCTPUPYET
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CIMILYy, HA KOTOPOI LIBETHOM KpacKoii OTMeueHbl Touku
n 1. Ilepexonst K cucTeMe KOOpAMHAT Ha TNIOCKOCTU, YYU-
TeJIb K UMEIOIIEHCS CITUIIE MO MPSMBIM YIJIOM IPUCOSIU-
HSIET ellle OJHY TaKylo Xe crhully, coBMmelnast 0 U 3aKpernisis
COULBI B 3TOM TOYKe, HalpuMep IacTuiauHoM. ITocTpo-
€HMe CHCTeMbl KOOPAMHAT B IIPOCTPAHCTBE TpeOyeT IIPUCO-
eIMHEHWS B HYJIEBO OTMETKE eIl OJHOI TaKO 3Ke CIIUIIbI
OM IIPSIMBIM YIJIOM K KaXXOOM M3 YK€ IMOCTpoeHHEIX. [Ipe-
KPacHOM WLIIOCTpALIMEN TPEXMEPHOM CUCTEMBI KOOPIMHAT
TaK:Ke SIBJISIETCSl KapKacHbI KyO0 ¢ HAaHECEHHBIMU Ha Tpex
ero pebpax, BHIXOISIIMX U3 OTHOM BEPIIMHBI, e TMHUYHBIMU
oTMeTKaMmu. Ha Takoit mogenu peiraercs 3amada Ne 9, Tpe-
Oyrolast paboThI C TPEXMEPHOM CUCTEeMOI KOOpAMHAT.

®dopMupoBaHUe yMeHMsT paboTaTh € KOOPAWHATHOM
IJIOCKOCTBIO OCYILIECTBISIETCSI C IMOMOIIBIO UTPhl «OCTpPOB
COKPOBMIII», OITMCAHHON B ydeOHUKeE, 1 3ama4d Ne 5 u 6.

3aTeM MOBTOPSIOTCS IMOJIyYeHHbIe 3HAHUS 1 paccMaTpU-
BaeTcs MOJISIpHAsl cucTeMa KoopauHaT. Takxke MOXKET OBITh
MpoBeAeHA MposepouHass paboma — Martepuaj SIBJsSIeTCS
OCHOBHBIM B IPONEAESBTUYECKOM KYypCe reOMeTpUM, U YIu-
TeJIb I0JKEeH ObITh YBEPEH B €TI0 YCBOGHUU BCEMM YUYCHMKA-
MU. MOXHO TakKe OpraHM30BaTh BBICTaBKY KapT WIPLI
«OCTpOB COKpPOBHIIl», COCTaBJICHHBIX YYEHUWKAaMM JJoMa.
Vyammecst npu 3TOM paccKa3bIBalOT 00 00BEKTaX U UX KO-
OpIMHATaX Ha KapTe, YTO TaKXKe ITO3BOJISIET YIUTEIIO0 CYIUTh
O CTEIIEH! YCBOSHUSI MaTepuaja.

YKA3AHHUA K PELLEHUIO 3AAAY YYEBHUKA

1. PaccMoTpuM BO3MOXHBIE BapuaHTbl pellleHUs 3aaa-
yu. B 310l 3amaye yueHUK JOJDKEH caeaTh CEpUIo O€3011I1-
OOYHBIX BBICTPEJIOB 1 MOPa3UTh OAUH aBUMAHOCEIl, COCTOSI-
LM U3 TpeX KJIETOK, ABa Kpeicepa Mo ABe KJIETKU U YEThIpe
Karepa IO OJHOW KJIeTKe, pa3MellleHHble Ha Tojie 5 X 5.
Bo3MOXHBI pa3nnyHble CITOCOOBI pelieHus 3agauyr. OmuH
U3 HauboJee MprueMIeMbIX IS LIECTUKIACCHUKOB — METOJ
npo0 1 omunboK. B TakoMm ciyyae ydeHUK AelaeT CEpUIO
MpakTUYECKU OeCNOpsSIAOYHBIX BBICTPEIOB, OIMUpPAsICh Ha
WHTYUILINIO, OIILIT 1M, BO3MOXHO, HEKOTOPBIE PacCyXKIeHUSI.
Pemienure HaxonuTcs ciyvyaiiHO WM He HaxoauTcs. Jdpyroit
BO3MOXHBI CHOCOO COCTOUT B MPOBEACHUM JOTMYECKUX
paccyXIeHUi ¢ pacCCMOTPEHUEM BCEX BO3MOXKHBIX BapuaH-
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TOB pacmojoXeHUsI KopabJieil Ha TIoJie U JOCTATOYHO TTOJI-
HbIM OOOCHOBaHMEM O3THX paCCyXICHUI. 3aMeTUM, 4TO
3TOT cOCO0 pelIeHUs 3aJa4u MOXKET ObITh MPUMEHEH JIUIIb
HEKOTOPBIMHU YYAIIIUMUCS, Y KOTOPBIX JIOTMYECKOE MbIIILIC-
HUE TpeBaJIMpyeT Had OOpasHbIM U B JIOCTATOYHOI Mepe
pa3Buto. Huke Mbl MpuBeAeM OAMH U3 BapUaHTOB pac-
CYXIEHUM.

Wrak, Ha mosie 5 X 5 AOJKHBI pacroyaratbesi 7 Kopao-
JIeii, TIpU4YeM OHU HEe JOJDKHBI CONpUKAcaThbCs APYT C ApY-
roM. B TakoMm ciydae 00s13aTeJIbHO HOJKHBI ObITh 3aHSITHI
YIJIOBBIE KJIETKU: UMEHHO YTJIOBbIE KJIETKU «3KOHOMSIT» 1O-
Jie HanOOJILIIMM 00pa30M, MX C IBYX CTOPOH HE HYKHO OK-
pyXaTbh yCTBIMU KJIeTKaMH. BrICTpenBaeM mo 3TUM KJIeT-
kaMm. O ToM, Kakoi KopaOJib IopaxkeH BBICTPEJIOM, OTHO-
3HAYHO MOHO CKa3aTh TOJBLKO O KaTepe. bynem onuparbcst
Ha 3T0 cyxneHue. Cpeny KopabJieil B YIJIOBBIX KJIETKAaX MO-
XKeT OBITh OIVH, IBa WJIM TPU KaTepa (J4eThIpe KaTtepa 3aHU-
MalOT CIIMIIKOM MHOTO KJIETOK, U HE OCTaeTCsl MecTa IJIst
aBMaHOCLIA U IBYX KpelicepoB).

[TycTh B yrjlax moJjs pacrojioXeHbl 3 Katepa. B Takom
cllyyae JOJDKHBI OBITh 3aHSIThI KJIETKM, PAcHOJIOXKEHHBIC B
cepeIrHax CTOPOH ITIOJIST: OHU HEe COMPUKACAIOTCS C YIJIOBBI-
MU U «39KOHOMSIT» KJIETKU, UX OKpyxXatomue. CTpensieM I10
9TUM KJeTkaM. Cpeau mMopaxkeHHBIX Kopabjel HdoKeH
OBbITh OJIMH KaTep, OH pacrojiaraeTcsl Mexay IByMs YIJIOBbI-
MU KaTepamu (B IIPOTUBHOM cCJIyd4ae HE OCTAaeTCsI MecTa JJIst
OCTaJIbHBIX KopabJeit). /[IBa paHeHbIX KOpabjasd Ha MpPOTH-
BOITOJIOKHBIX CTOPOHAX IOJISI — 3TO Kpelcepbl, BTOpbIE MO-
JIOBMHBI KOTOPHIX HAIIpaBJICHHBI K HeHTpy Itoisa. Ilopaxkaem
COOTBETCTBYIOLIME KIETKU. ABUAHOCEI TeIephb ONpeaesieT-
Csl OTHO3HAYHO.

IlycTh B yriax noJjist aBa Karepa. OHU MOTYT OBITb B CO-
CEeIHUX WJIM B MPOTUBOIIOJOXHBIX yriax. Eciu 3To npotu-
BOITOJIOKHBIE KJIETKU, TO OOWH U3 YIJIOBBIX — TpexXKie-
TOYHBII aBMAHOCEI WJIM ABYXKJIETOYHBIN Kpeiicep. 1 B ToM,
U B IPYrOM cliydae JJjisi OCTaBILIMXCS KOpaOJsel He XBaTaeT
MecTa. Ecinu aTo cocenHMe KJIETKU, TO B MTPOTUBOIIOJIOXKHBIX
yIJIaX pacloJIOKEHEI KaTepa, MOBEPHYThIE APYT K IPYyry. 3a-
HUMaeM 3TH KJIeTKr. OcTaeTcsl CHMMETPUYHOE TI0JIe, Ha KO-
TOPOM KJIETKM — CePEeIUHBI CTOPOH IOJIKHBI OBbITh 3aHSITHI.
CrpensieMm o 3TuUM KJetkaM. Kartepa HaxoasiTcst cpasy, oc-
TaBIIUICS KOPabJIb — aBUAHOCEII.
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IlycTh Temephb cpean yriaoBBIX KJIETOK TOJBKO OOWH Ka-
Tep. B aTOM citydae 06s13aTeIbHO TOJKHA OBITH 3aHSATA Cepe-
JUHHAs KJIeTKa MoJisl, MpUYeM 3TO Toxe Karep. CTpessieM B
KJIETKU — CepeIUHbI CTOPOH, MpUJiexXalllue K yrJIoBoMY Ka-
tepy. Cpenu rmopaxkeHHbIX KJIETOK OfHa 00s13aTeJIbHO — Ka-
Tep (He 00e, Tak Kak JBe 3aHsUId Obl MHOTO IT0JIsT). BTOpas
KJieTKa TIpuHamiexuT aBuaHocly. Ha octaBiiemcs rmole
HYXHO TIOMECTUTh OAWH KaTep M JBa Kpeiicepa, KOTOphIE
pacroiararotTcss OMHO3HAYHO: JIBE€ YIJIOBBIE KJIETKM ITpHUHA-
IJIexaT KpelicepaM, MOBEPHYTHIM APYT K Apyry. Ocrapiiasi-
Csl He3aHsITasl cepeiuHa — MOCJeIHUI KaTep.

BoT TakuM MOXET OBbITh JIOTUUECKOE pPEIICHUE 3adayu.
Bunno, 94TO paccykaeHus IIMHHBI M JOCTATOYHO 3aryTaH-
Hbl. BO3MOXHO, yuuTesb BO3bMET JIUIIb YaCTh 3TUX PACCYX-
JIeHUI B KauyecTBe oOpasiia, eCiu MO3BOJIUT YPOBEHb Pa3BuU-
TS KJaacca. Eciu HeT, B TOTMYeCKOM pellleHUM 3amayr Ha
5TOM 3Tare 00yJIeHHST HET HEOOXOIMMOCTH.

2. B peuieHuu 3amauyM Takxke MCHOAb3yeTcsl TOT (hakr,
YTO KaTep, CTOSIIIUN B YIIIOBOM KJIETKE, «9KOHOMUT» OOJIb-
1Ie KJIETOK I10JIsI, OH JOJDKEH OBITh OKPYXXEH TOJIBKO TPeMsI
kieTkamu. TakM o6pa3om, Bee TToJie pa3orBaeTCs Ha YaCTH
o 4 KJIETKU, B KaXI0# U3 KOTOPBIX pa3MeIlaeTcsi OMUH Ka-
tep. IToaTromy Ha mojie 10 x 10 MOXXHO pa3mMecTUThb 25 KaTe-
pos (100 : 4 = 25), HO He OobIIIE.

3. Packpacum nosie B 4 1iBeta. Kaxnplit TMHKOp conep-
>KUT KJIETKU BCEX YEThIPEX [IBETOB, IOATOMY IS IMOTadaHUs
B HETO JOCTaTOYHO IMOPa3UTh XOTSA Obl OMHY KJIETKY KaKo-
ro-au6o nBera. IlomcynTaeM KOIMYECTBO KJIETOK: 25 Iep-
BOTO IIBeTa, 26 BTOPOTO IBeTa, 25 TpeThero 1iBeTa U 24 JeT-
BepToro. Hanmuue «ImiiiHei» KJIETKHA BTOPOro IIBeTa yKa-
3bIBaeT Ha TO, YTO HAMMEHbIIIEe KOJIMYECTBO HEOOXOMUMBIX
IUIST TIOpakeHMsT IMHKOPa BBICTPENIOB — 26, MpUYeM OTOHb
HY>XHO BECTH MO KJIETKaM BTOPOTO 1[BeTa.

4. [Ipu pelieHUM 3amauyu, packpacuB Iojie B 4 11BeTa U
MONICYNTAB KOJUYECTBO KJIIETOK Pa3sHOTO IIBETa, 3aMedaeM,
YTO WX HEOTWHAKOBOE KOJIM4YeCcTBO. Eciam GBI TTojIe MOXHO
ObLI0 pa3pe3aTh Ha JIMHKOPHI, CoAepXKalllue KJIeTKU pa3HbIX
1IBETOB, TO OKPAIIIEHHBIX KJIETOK ITO-Pa3HOMY ObLIO ObI paB-
HOE KOJUYECTBO, YTO IIPOTMBOPEUYMT HAIllel pacKpacke.
CrenoBaTenbHO, pa3pe3aTh MoJie Ha JUHKOPbI HETb3s.
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§ 23. OPUFAMM (1 u)

[lpedmemmubie peszynsmamer. KOHCTPYWPOBaTb 3afaHHble
06beKTbl U3 Bymaru; paboTtatb MO NPEANUCAHHIO WK aNro-
PUTMY, UUTaTb YEPTEXKH U CXEMDI.

JluyHocmHsie pesysemamer. 3CTETUYECKOe BOCMWUTaHUe,
(POpMUPOBaHHUE KOMMYHUKATUBHbIX YMEHWW; BOCNUTaHWE
yCUg4ynMBoCTH, BHHUMATE/IbHOCTU U AKKYPATHOCTU, pa3BUTUE
TaKTU/IbHOW MNaMSATH U NPOCTPAaHCTBEHHDbIX I'Ipe,D,CTanIeHMI:l.
Brnympunpeomemreie u mexcnpedmemmslie cBA3U. TEXHO-
JIOTUS U UCKYCCTBO.

KOMMEHTAPUMU. CobOmtogasi TpeboBaHUE YepemoBaHUS
dopM HesATeIbHOCTU, Ha CMEHY aOCTpaKTHOM HPUXOAUT
npeaMeTHas AesaTeJbHOCTh — paboTta ¢ Oymaroii. Opuramu
(ckyagpiBaHUWe (DUTYPOK M3 OymMarv) pa3BMBaeT MPOCTpPaH-
CTBEHHOE MBbIIILIEHUE, YyBCTBO (HOpMbI, BbIpabaTbiBacT
CJIOXKHYI0 KOOPAWHALIMIO IBUXKEHUSI KUCTU U TTaJIbLEB, (hop-
MUPYET UHTYUTUBHOE MBIIIIEHUE U CIIOCOOHOCTDb K MHCAM -
Ty, T. €. 03aPEHUI0 — OCHOBE TBOPYECKOTO MbIIIJIEHHS.

B yyeOGHUKe mpemiaralorcsi CXeMbl U3TOTOBJIEHUS DuUry-
POK JISATYIIKM, Ky3HEUYMKa, COPOKM M 3aiuuKa, a TakxXe
SIMOHCKOTO (poHapuka. MHOrue y4eHMKU MOTYT AejaTh U3
Oymaru u npyrue ¢GpUrypku, ImycTb OHU U3TOTOBST UX U TIPU-
HECYT B KJIacC JJis1 BBICTaBKU.

CxeMbl U3TOTOBJIEHUS (PUTYPOK MOTYT He BCerjga ObITh
MOHSATHBI y4eHUKaM. [1oaToMy yuyuTenb NOJDKEH pa3o0paThb
cXeMy 3apaHee, a B Kjacce oOydaTh IO oOpasily, Korma
YUYEHUKHM MOBTOPSIIOT BCe ABMXKeHUs yuuTtessi. Ciaeayer rnom-
HUTb, YTO YUYUTEJIb CTOUT K YYEHUKAM JIMIIOM, U BCE AEUCT-
BUS YUUTENS ILIKOJbHUKU BUIST C MPOTUBOIOJIOXHON OT
YUUTEJISI CTOPOHBI. DTO HYXKHO YYUTHIBATh U JIUOO CTOSITh K
YYEeHHMKaM BIOJ000pOTa, JUOO0 BBHIMOJIHSTH CTMObI OymMaru B
MPOTHBOIIOJIOXKHOM HallpaBieHUU. BaxkHO HE TOPONUTHCS B
paboTe ¥ KOHTPOJIUPOBATH BBIMOJIHEHUE KaXAO0TO 11ara Bce-
MU YYeHMKaMU 0€3 MCKIIIOUYEHUS, IIOBTOPSISI MpU HEoOXo-
JIUMOCTHU JICHCTBHE HECKOJbKO pa3 M MoMorasi yYeHUKy Ha
MecCTe.

B HacTost11iee BpeMsi MICKYCCTBO OpUTaMHU TTOJIYyYUJIO 1M~
pOKOe pacnpocTpaHeHUE, TTOSIBUIIUCH KHUTU U aJIbOOMBI 110
OpUTraMM pPa3JIUYHOU CJIOXHOCTU. YUMUTENI0 MOXHO MO-
pexomeHaoBaTh kKHUry KoporeeBa M. A. «Opuramu. Ilon-
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Hasl WIIIOCTpUpoBaHHasl aHUuKIoneaus» (M.: DKCMO,
2011). B Heit MOXXHO HAlTU CBeAEHUSI IO UICTOPUU OpUTaMu
M CXeMBI CKJIaIbIBAHUSI Pa3HBIX (UTYPOK.

Kak moxa3zana mpakTuka, OpuraMu OYeHb 3aXBaThIBAET
IIKOJBbHUKOB. YBJIEKasCh 3TUM MCKYCCTBOM, OHM CaMoO-
CTOSITEJIbHO pa3OUparoT HOBbIE CXEMbI, IPUAYMBIBAIOT CBOU
¢urypku. B HEKOTOpPBIX IIKOJAX CO3HAIOTCS KPYXKM WU
KJ1yObl OPUTaMUCTOB IO, PYKOBOJICTBOM yUuUTeJeil U po-
IHATEJIe ITKOJIPHUKOB.

§ 24. SAMEYATEJIbHbIE KPUBbIE (1 u)

OcHoBHbie noHsmus. annunc, runepbona, napabona, KOHycC,
KOHWYeCKUe ceueHus, cnupanb Apxumena, cCUHycouaa, Kap-
avounaa, LMKIouabl, rMnounKIoUabl.

[lpedmemmeie pesysbmamer. PUCOBaTb 3amMedaresibHble
KPHUBbIE OT PYKHM W C MUCMOJSIb30BAaHWMEM BCMNOMOraTesbHbIX
CPeAcCTB, CO3LaBaTb M MaHWMyNMPOBaTb MbIC/EHHbIMU 06-
pasamu (BpalLaTb, COBMELLATD).

Memanpedmemmeie pesysemamer. popMUpOBaHHWE mnpue-
MOB NpeAMETHOW WCCNefOBaTe/IbCKOM AeATENbHOCTH, pas-
BUTHE KOHCTPYKTHMBHbIX CNOCOBHOCTEN, pa3BUTHE NPOCTPaH-
CTBEHHDbIX I'Ipe,D,CTaBﬂeHHl:’l.

JluyHocmusie pesynbmamer. POPMUPOBAHHE MHTEPECA K 3a-
HATUSIM FEOMETpWUM, ICTETUYECKOe W  OBLLEKY/IbTypHOE
pa3BuTHeE.

Brympunpedmemusie u mexcnpedmemnsie cBa3u; anrebpa,
BbIXOA4bl 3a npeaenbl LLUKOJIbHOM nporpamMmmbl.

KOMMEHTAPHUU. OcHOBHasl 3adaya Taparpada — 3Ha-
KOMCTBO YYEHUKOB C HEKOTOPBIMU BUIAMU KPUBBIX JIMHUMA,
paccMmaTpuBaeMbIX B reoMeTpun. OIHU KPUBbIE BCTPETATCS
yYEHHUKaM B Kypce anreopsl (3To rurepboJia, napadoia, cu-
Hycouaa), a TOTOMY MOXHO CUYMTaTh JaHHBIM MaTepuai
MIPOTIEIeBTUYECKUM MO OTHOIIIEHUIO K KypCy ajreOphl, Ipy-
rue (JUTUIIC, KOHYC) — B Kypce F€OMETpUHM, a TPeThU (Kap-
Iuouaa, crupaib ApxuMena, IMKIOWIa U TUTTOLIMKIIOUIbI)
BBIXOISAT 3a paMKU IIKOJBHOTO Kypca MaTeMaTUKM, 3Ha-
KOMCTBO C HUMM PacCIIMpsieT KPYro3op IIKOJIbHUKOB.

OpraHu3allMOHHON OCOOEHHOCThIO M3YYEeHUS MaTepu-
aja sIBJsieTcsl OoJibllasi oS TIPaKTUUEeCKOUW paboThl C UC-
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MOJIb30BAaHMEM YEPTEKHBIX MHCTPYMEHTOB M Pa3IMYHBIX
MOAPYYHBIX CPENICTB.

Crenymwoliee 000pyIoBaHNE JOIKHO ObITh MOATOTOBICHO
YYEeHMKAaMM 3apaHee:

— TUIOTHBIN, Jy4ille KApTOHHBIN JIUCT pa3MEPOM C TET-
paIHyl0 CTpaHMILy, Ha KOTOPOM 3aKpeIlIeHa B IBYX TOUKax
HUTB;

— abOOMHBIN JIMCT OymMaru M Jie3BMe, 3alllMIIeHHOE
C OOHOM CTOPOHBI HAKJICEHHOW IUIOTHOM Oymaroil mis
MpeIOTBPAICHUS TIOPE3OB;

— OJIMHAKOBBIX KAPTOHHBIX Kpyra [uaMmeTpom 3—4 cM;

— IUIOTHBIM JIUCT OyMaru u KJei.

AHaOrMYHbIe 3arOTOBKM OOJIBIIIETO pa3Mepa HOJLKHEI
OBITh U y yuuTess. ITpakTudeckas padoTta IMpOXOaUT IO, py-
KOBOJICTBOM YUMTEJISI M II0 00pa3ily, JAHHOMY YIUTEIEM.

XOopoIIo TakXke 3apaHee ITOATOTOBUTh IIaKaThl WM
KOMIBIOTEPHYIO IPE3eHTAlUI0 C M300pakeHHeM 3ameda-
TeNbHBIX JUHUWU. EciM ecTb BO3MOXHOCTB, MPOIIECC MO-
CTPOEHUSI KPHUBBIX MOXHO OCYIIECTBUTh M IPOAEMOHCT-
pupoBaTh yUeHUKaM C TTOMOIIbIO KOMIbloTepa ((PopMyIibl,
3aJalolIe paccMaTpruBaeMble KPUBBIE B ITOJISIPHBIX KOOP-
JMWHATaX, MOXXHO HAWTH B JIIOOOM CITPAaBOYHUKE MO BHICIIEH
MateMaTuke). I1pyu 3ToM 3KOHOMUTCS BpeMsl U TTOSIBIISIETCS
BO3MOXHOCTb PacCIIUPUTh KPYT pacCMaTPpUBAEMBIX JIMHUINA.
VY4yeHuKHN Bcerga WCHOBITHIBAIOT YAWBJICHUE, KOIraa BUIST
TEOMETPUUYECKYIO KPACUBYIO MHTEPIIPETAIINIO TPOMO3IKUX U
HEMOHSITHBIX UM MaTeMaTU4eCKuX (OpMyJ, YTO SIBJISIETCS
MOIITHBIM MOTHUBOM HM3y4eHUs IpeameTa. OqHAKO YyIUTETIO
He cJienyeT yBJeKaThCs IE€MOHCTPAllMOHHBIMM METOJaMMU.
HyxH0 TOMHMTB, 4TO M3ydyeHMEe Kypca HaTJISIAHOM reoMeT-
pUM BO MHOIOM OIIMPAETCsl Ha HaIJISITHO-IeCTBEHHOE
MBIIUIEHUE IIOAPOCTKOB, a CHEJIAaHHOE CBOMMHU pyKaMH
3allOMUHAETCS JIyUllle, YeM YBUICHHOE.

IMopsimok paccMoOTpeHMsI MaTepualia OoIIpeAcieH yUeOH -
koM. HarmoMHWM, 4TO y4ynTeh BOJIEH pacCMaTpUBaTh TOJIb-
KO 4acThb MaTepuajla Ha ypoKe, a OCTaBIIyIOCsS 4YacTh IIa-
parpada MpemIoXUTh YYeHUKaM CaMOCTOSITEIbHO TpPOYM-
TaTh JOMa M IIONBITaTbCS MOJYYUTh KPHUBBHIE, IIOJIb3YSICh
onuvcaHueM, JaHHBIM B yueOHUKe. Ha dom MOXHO Takxe
MNpPeIJIOXKUTh €llle pa3 HapucoBaThb JUHUM, PACCMOTPEHHbIE
B KJ1acce.

93



be3ycnoBHO, HUKAKUX OMpeneeHUi YUeHUKHU 3aTIOMU-
HaTb M 3ay4MBaTh HE TOJDKHBI. XOPOIIO, €CJIM OHU 3aroM-
HAT Ha3BaHUS KPUBBLIX U OYAYyT Y3HABaTh UX B JabHEHIIIEM.
OcHOBHas IIeIb YypoKa — pa3BUTHE M300pa3uTeIbHO-Tpa-
buueckmx ymeHMit, 0Opa3HOT0 MBIIIJICHUS, 3CTETHIECKOE
BOCMHUTAHUE.

§ 25. KPMBbIE JPAKOHA (1)

OcHoBHOEe noHsmMue: NoBOPOT.

[Tpedmemmeoie pesysemamsi: PUCOBaTb OT PYKH MO MPeanu-
CaHWsIM, COCTaB/ATb KOAbl.

Memanpedmemmoie pesysnsmamer. pasBUTHE PErynsTUB-
HbIX YMEHUH.

JluyHocmusie  pe3ysbmamel. 3CTETUYECKOE BOCNPUSTHE
reoMeTpuM.

Buympunpeomemeneie u mexcnpeomemssle cBg3u: nnaHu-
MeTpus (npeobpa3oBaHUs NNOCKOCTH, NOBOPOT).

KOMMEHTAPUU. Kpusrie JIpakoHa HAaCTOJIBKO HEOOBIU-
HBIN U1 HaIlleil ITKOJIFHOTO Kypca MaTeMaTUKHA MaTepHall,
YTO Ha MEPBBIA B3TJISIA MOXET MOKa3aThCsl HEHY>KHBIM JTaxKe
B TIOJATOTOBUTEIbHOM Kypce reomeTpuu. OmHakKo, BHUMa-
TeJIbHO pa300paBIIUCh B 3aJaHUSIX Naparpacda, yduTeab He
MOXET He YBUIETh OOJIbIION pa3BUBAIOIIi MOTEHIIMAT YII-
paxHeHMIi. Bo-nepBhIX, cocTaBlieHUE 1IeNOo4YeK KOIOB KpU-
BBIX IpaKOHa TpeOyeT COCpeTOTOYeHHOCTH, BHUMATEIbHOC-
THU U OOJIBIION JIOTUYHOCTU BBITIOJTHEHUS 3a1aHusI. YMEeHUe
pa3o6paThCs B MpaBUiIax ¥ IPUMEHUTh X — 9TO OCHOBA aJl-
TOPUTMHUYECKOTO MEBIIIJIEHUsI, TAK HEOOXOIMMOTO TIPHA U3Y-
YyeHUN anreOpsl. Bo-BTOpHIX, BEIYEpUMBaHNE KPUBBIX pa3-
BUBAET IMIPOCTPAHCTBEHHYIO OPUEHTAIINIO YICHUKOB, 00pa3-
HOE€ MBbIIJIEHWE, a MMEHHO: YMEHMUE TEePEeHOCUTb TOUKY
HaOJIIOIEHUS, MBICJICHHO ITOBOpAaYMBaTh OOBEKT, CIIOCOOCT-
ByeT (OPMUPOBAHUIO U300pa3uUTeNIbHbIX yMeHuil. [lpu
paboTe ¢ KaJIbKOW WJIM Aaxe IMPU HUCIOJIb30BaHUM KOIOB
YUEHUK HESIBHO 3HAKOMUTCS C OJHUM U3 T€OMETPUUYECKMX
npeodpa3oBaHMUI TNIOCKOCTU — MOBOPOTOM, M3Y4YeHUE KO-
TOPOTIO MpPEeANojaraeTcs B Kypce IUIaHUMeTpuun. Takum 00-
pa3oM, BBIXOIBI TEMBI Ha CHUCTEMATHYECKUIT KypC TeOMeT-
pUM He BBI3BIBAIOT COMHEHUI. YPOK, OTBEIECHHBIN Ha pac-
CMOTpeHue mnaparpada, JOruyeckKu IeJIMTCS Ha Be YacTu B
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COOTBETCTBMU C U3JIOKEHMEM MaTepuasia B mocoouu. Ilep-
eéas wacmb — pabota ¢ nojiocoii Oymaru. I[leperudas ee mo-
rnojiaM crpaBa HaJIeBO, 3aIlMChIBasi TOPSIAOK YepenoBaHUs
U3TUOOB U aHAIU3UPYS MOJyYeHHbIE KOAbI, YYCHUKU BMeEC-
T€ C YYUTEJIEM HAXOMIsAT 3aKOHOMEPHOCTHU, UCITOJIb3Ysl TaK1e
OPUEMBl MBICIIMTEILHON OEeSITEeIbHOCTH, KaK CpaBHEHHUE,
aHaJIoTus U 0000IIEHNE.

Kak ¥ npu u3roroBjeHUM (PUTYpOK OpUTaMU, YUYUTEb
JIOJDKEH CTOSITh BIIOJIOOOPOTA K YUEHUMKAM WJIM BBIIOJIHSITDH
BCE ACUMCTBUS 3epKajbHO, YTOOBI YUYEHMKH MOIJIU IOBTO-
puTh 3a HUM Bce aeicTBus. Korma nmojoca mociie cepuu ne-
perudoB pa3BepHYTa, YUYUTENIb IPUKPEIUISIET €€ Ha JOCKe
TaK, KaK YYEHMKM JIOJDKHBI ITOJIOXUTH ee Iepen co0oil Ha
cToJ (BaxkHO COOIIONATh YCIIOBUE HAXOXIECHUSI TOUKU CBEP-
Xy cjeBa). Paaom Ha mocke 3almuchbIBalOTCSI KOOI U3rMOOB,
JIyd4llie, eCJIM pa3Hble KOAbl OTMEUYAIOTCs MEJIKaMM Pa3HOro
1BeTA.

Bmopas uacms ypoKa 3HAUUTEJILHO CJIOXXKHEe. DTO CBSI-
3aHO C TeM, UTO HE BCE IIECTUKIACCHUKU CBOOOIHO OpUEH-
TUPYIOTCS B IIPOCTPAHCTBE, U I TOIO YTOOBI MOBEPHYTH
PYCYHOK HaJIeBO WJIX HAIIpaBO, OHU JOJDKHBI CHavyajia coo0-
pa3uTh, Kyaa rnoBopaunBaTh. Hepeako BcTpeyaroTcsl 1eTU U
C 3epKaJIbHOII OpHUEHTalMe, KOTOpPbIE ITOBTOPSIIOT NEHCT-
BUS WJIM KOMAaHIIbI YYUTEIISI B 3epKajJlbHOM oTpaxkeHuu. I1o-
3TOMY IJIsI TIPEAYNPEXACHUS OIIMOOK HEOOXOAMMO TIpeaBa-
pUTEJIbHO MPOBECTU CEPUI0 TPEHUPOBOUYHBIX YITPAXKHEHUI,
HarpuMep, CAEAYIONIUX: YUYEHUKN OOBOAAT BepPTUKAJIbHYIO
CTOPOHY KJIETOYKM (OHM KaK ObI I1araioT 110 CTOPOHAM KJIe-
TOK), a 3aTeM IO KOMaHC YYUTEs AeJIaloT «IIard» BJIEBO
uiau BrpaBo. Kaxaplil pa3 mocjiae o4epeaHOoro «iara» AeTh
MOBOPAYMBAIOT JIMCT OymMaru Tak, YTOObI MOCJEIHSST 4ep-
TOYKa ObLJIa HalpaBJieHa BEPTUKAJIbHO BBEPX, 9TO OYEHb 00-
JIeryaeT BBITIOJIHEHUE CIEAYIONIEro AeiiCTBUSI.

ITociae TpeHUPOBOYHBIX YIIPAKHEHUI MEPEITMChIBAIOTCS
KoIbl KpUBHIX [IpakoHa ¢ 3ameHoit 0ykB «H» Ha «JI» u «B»
Ha «[I» m BEIYEPUMBAIOTCA KPHUBBIE, COOTBETCTBYIOIIUE
TPEM, YETBIPEM U IISITU CIIOXKCHUSIM TTOJIOCHI.

PaboTy ¢ KaJabKoi yYUTEIb MOXET TOJIBKO ITOKa3aTh yue-
HUKaM, K COXaJIeH!IO, BpEMEHH Ha BBINIOJHEHHUE €€ YUYSHU -
KaMM B KJIacCe HE XBaTaeT.
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YKA3AHHUA K PELLUEHUIO 3AAY YYEBHUKA

3. 3agaHrie MOXHO BBITTOJIHUTH KaK B Kjacce Mpu HaJlu-
YUU BpEMEHU, TaK U Joma. TakKe 1oMa ¢ pOIUTENSIMU yue-
HUKU MOTYT HapucoBaTh KpuBble JlpakoHa OObIIei JIMHBI
C TIOMOIIBIO KaJbKM WU KOIOB, OOBECTHM WX KOHTYPOM
Hpakona. Takue paboThl TpeOYIOT OYeHb OOJIBIIMX 3aTpaT
SHEPTUU, U UX BBITIOJIHEHUE TOJIKHO OBITh MOolIpeHo. bes-
YCJIIOBHO, OHM TIOMEIIAIOTCST Ha BBICTABKY YUEHUUYECKUX pa-
00T, KOoTopasi 00s3aTebHO MOJDKHA OBITH OpraHM30BaHa
ellle B Havajie S Kjacca U TepUuOAUYECKU TIOMOJIHAThCS U
OOHOBJISITHCS.

§ 26. JIABUPUHTDI (1 u)

OcHOBHbIE NOHAMUS. NaBVUPHUHTbI U METOAbl UX NPOXOXKAe-
HHUA.

llpedmemensie pesyaemamsr. pelwatb 3ajayd C MNOMOLLbIO
MeToA0B NPob M OWKBOK, 3a4ePKUBAHUA TYMUKOB W NpaBuna
OOHOMN PYKH; OPUEHTUPOBATbCA B MPOCTPAHCTBE; BbIAENATb
cyuweCctBeHHble U HecylleCTBeHHble CBOFICTBa U OTHOLWEHUSA
0ObEKTOB.

JluyHocmusie pesyabmamer. hOPMUPOBaHWE WHTepeca K
reoMeTpuM, 3CTeTMYECKOe W OOLLEKy/bTypHOe pa3BuTHe
yyaluxcs.

KOMMEHTAPUU. OcHoBHas lieJdb JaHHOTO maparpada,
Kak Y Mpeablayliero, pa3BUTUe MPOCTPaHCTBEHHON OpUeH-
TallUd IIKOJBbHUKOB, OOpa3HOIo MbINUICHUS. Matepual
0oJbllle MMeeT NO3HaBaTeIbHO-3CTETUUECKUI XapaKTep,
yeM reoMeTpudeckuii. Ero MoXXHO cuMTarh pa3rpy304HBIM
B KOHIIE MEPBOTO MOJYroAusi, U K JaOMpUHTAM AO00ABUTh
Kakue-HUOyIb 3aHUMATeJIbHbIE 3a4aud, UTPbl, COPEBHOBA-
Hus1. Ho HecMOTpst Ha O4eBUIHYIO 3aHUMATENIbHOCTh, HEO0-
XOOVMO, YTOOBI YYSHUKH YCBOMJIM CITOCOOBI IPOXOXKIACHUS
JIJAOMPUHTOB U B AaJIbHEMIIIEM UCIIOJIb30BaIN HE TOJILKO Me-
TOJ P00 U OIINOOK.

Crenyer 3aMeTUTh, UTO €CJIM YYEHUKU HE UMEIOT KHU-
KeK TI0 HaIISIAHOW TeoOMEeTpUHU, TO YUYMUTET0 HEeOoOXOAMMO
Pa3MHOXUTh JJAOMPUHTHI U pa3naTh UX yUeHUKaM s UH-
IUBUAYAJIBHOI pabOThI, Belb KaXKIOMY U3 HUX XOUeTcs Jia-
OMPUHT IIPONATU CAMOCTOSITEIILHO.
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§ 27. TEOMETPUA KNETYATOMN BYMATU (1u)

OcHOBHblE NOHAMUS. TPEYrONbHWUK, BWAblI TPEYro/bHUKOB,
NPAMOYroJ/IbHUK, KBagpar, naowanpb, hopmyna lNuka.
lMpedmemmusie pesyabmamer. n306parkaTb reoMeTpHUecKHe
hurypbl Ha KaeTyaTor bymare ¢ y4eTOM CBOMCTB 3TUX CUTyp;
MCnoNb3oBaTh KaetyaTtylo Bymary Kak naneTtky; yepnarb WMH-
cdopMaLmio U3 yepTeKa; co3faBatb U MaHWMYMPOBaTb MbiC-
neHHbiM obpasoM (BpaliaTb, nepemellaTb, [OCTPauBaTh,
COBMeLLaTb, pacyNeHsTb).

MemanpedmemHoie pesysbmamer. Pa3BUTUE KOHCTPYKTUB-
HbIX cnocobHoCTel, POpMUpPOBaHHE MPUEMOB WCCNenoBa-
TeJIbCKOW AeATE/IbHOCTH.

JluyHocmuele pe3ynemamesr. pa3BUTHE aKKYPATHOCTH M Ha-
6no8aTelbHOCTH.

Buympunpedmemnoie u mexcnpeomemusie cBg3u. nnaHu-
MeTpua (MHOF0yFO}1bHMKM, napannenbHOCTb U nepneHauKy-
NAPHOCTb, NJowagb).

KOMMEHTAPHWW. M cniosib30BaHME KJIeTYaTOM OyMaru Kak
BCIIOMOTAaTEJIbHOTO CPEICTBA TeOMETPUUECKIX MOCTPOSHUIA
LIMPOKO OBLIO pacpoCTpaHEHO B 1IKoJax Poccuu B mepBoii
nojoBuHe XX cTojetus. BnocneactBuu B ¢BsI3u ¢ pedop-
MOM MaTeMaTUYeCKOTo o0pa3oBaHMS U ycuiieHueM ¢op-
MaJbHO-JIOTMYECKO CTOPOHBI HU3JIOKEHUsI MaTepuajia
KJIeTyaTast Oymara Kak MHCTpYMEHT ObllIa 3a0bITa. B HacTosI-
1Iee Xe BpeMsI, KOria KOHIEIILMS HATISIAHO-3MIIMPUIECKO-
ro IOCTPOEHUS IIKOJILHOIO Kypca IeOMETPUM HAaXOOUT BCe
0oJIbllle M OOJIBIIIE CTOPOHHUKOB, 3TOT MaTepral CTAHOBUT-
Cs1 aKTyaJIbHBIM BHOBb.

VYMmeHue BuaeTh Ha KjeT4yaToll Oymare CBOMCTBA T€OMET-
pudeckux (Uryp M HCIOJb30BaTh UX B MOCTPOCHMSIX Ha-
CTOJIBKO BaXKHO JISI JAJIbHEMIIIETO M3Yy4YeHUSI T€OMETPUM,
YTO YYMUTENIO CJieNyeT O4YeHb BHMMATEIbHO OTHECTUCh K
M3y4eHUIO MaTepHajia JaHHoro maparpada. Mbl peKoMeH-
JlyeM OTBECTM Ha pellleHue 3agad Maparpadga asa ypoxa.
B Hauvaje mepBoro ypoka HeoOXOAMMO MOBTOPUTh HEKOTO-
pBIE CBOIICTBa TPEYIrOJbHUKA, IIPSIMOYIOJbHMKA, KBaapaTa,
poM0ba M BCMOMHMTb, KaK Ha KJIETYaTOW OyMare jerdye us3o-
Opa3uTh 31U purypsl. Hanpumep:

— poM0 Jierdye pMcoBaTb, HauMHAas C OMArOHaJEN, I10-
MH4, 4TO OHU TEPNEHOUKYISAPHBI OPYT IPYTY WU HEIATCA
TOUKOI1 TiepeceyeHusI MoroJiam;
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— paBHOOEAPEHHBIN TPEYTOJIbHUK YIOOHO BHIYEPYMBATD
C OCHOBaHMS W BBICOTHI, TIPOBEIEHHON K OCHOBAHUIO, TaK
KaK BBICOTA SIBJISIETCS €TO OChI0 CUMMETPUH;

— MapajureJiorpaMM HadMHAIOT M300pakaTh, HalIpuMep,
C TOPUBOHTAJILHOI BEpPXHEN CTOPOHBI, 3aT€M PUCYIOT OTpe-
30K TaKoM ke IJIWHbI HUXE U TpaBee, a 3aTeM COEIUHSIOT
COOTBETCTBEHHbBIE KOHIIBI 3TUX OTPE3KOB.

BcnioMHUB OCHOBHBIE (DUTYPbl M UX CBOMCTBA, MOXHO
MEePeXoauTh K pellIeHUIO 3a1ay.

Ha npumepe 3agayu Ne 11 yyurenb MMeeT BO3MOXKHOCTD
paccka3arb yueHukam o popmyiie Iluka, paciupsisi, TaKuM
00pa3oM, Kpyro3op IKOJbHUKOB.

Ecnu 3amayHOro MaTepmanga MOcOOMs HEIOCTaTOYHO,
YUYUTEJIb MOXET TOMOIHUTh €ro JIOObIMU YIPaXKHEHUSIMU C
Oymaroii, HarmpuMep, Ha neperudaHue 6ymaru (BbIpaBHUBa-
HUe KpaeB Oymaru), moay4yeHue U3 MpsiMOyroJbHUKa KBa-
pata U pa3JIWYHbIX BUIOB TPEYIOJHLHUKOB, TOJydeHUE U3
MPaBUJIBHOTO TPEYTrOJbHUKA MPABUJIBHOTO IIECTUYTOIBLHU -
Ka, MpoBeJcHUE TTapaJlIeIbHBIX U NEPIIeHANKYJISIPHBIX MTPSI-
MBIX M T. TI.

YKA3AHUA K PELLEHUIO 3AAAY YYEBHUKA

1. PelieHue o0erdyuT IMOBOPOT BOKPYT OOHOI M3 BEp-
IIMH TpeyrojbHukKa. [1pn 3ToM TpeyroabHUKU He HaKJIaabl-
BaIOTCS APYT Ha Apyra, Jierye BbIIECJIUTH OOJIbIINE CTOPOHBI
U M3MEpUTh yron Mexny HuMu. OOBbSICHEHMS pe3ysibTaTa
MOTYT OBITH, HAIIpUMeEp, CICIYIOMINMHI: TTOBOpaYMBas Tpe-
yroabHUK Ha 90°, MBI TEM CaMBIM ITOBOpayMBaeM BCE €ro
9JIEMEHTBI, B TOM YHMCJIe U CTOPOHBI, Ha TOT e YIroJi, 3Ha-
YUT, YTOJI MEXIY OONBIIMMU CTOPOHAMU Takxke paBeH 90°.

2. PeuieHue 3agauyu cBoauTcs K pemeHuto Ne 1, eciau no-
CTPOUTDH OTPE30K A0 MPSIMOYTOJbHOIO TPEYTOJbHUKA, B KO-
TOPOM JaHHBIM OTPE30K SBJSIETCS TUIIOTEHY30i (OoablIeit
CTOPOHOI), a 3aTeM ITOBEPHYTh TPEYTOILHUK Ha 90° BOKpYT
MPOU3BOJBHON TOUKM B 3agaHuu Ne 2 (a) 1 OTHOCUTEIBLHO
KOHIIa JaHHOTO OTpe3Ka B 3amaHuu 2 (0).

3. 3agaua yxe peliajgach YYeHMKaMHM IIpU HU3Yy4ECHUU
TUIoIIaneit, MOSTOMY BO3MOXHEI IBa CIIOCO0a peIIeHUS:
OIWH Kak B § 12, mpyroit — IBYKpaTHBIM pellleHUEeM 3aIadn
Ne 2 (0), T. e. moBopoTOM oTpe3Ka Ha 90° BOKpyr TOUKM A,
a 3aTeM IIOBOpOTOM oTpe3ka AD Ha 90° rpamycoB BOKpYT
Touku D.
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4. B 3agaye 1OCTaTOYHO MOCTPOUTH IBA PABHBIX MPSIMO-
VYTOJBHBIX TPEYTOJIbHUKA, OMUH — ¢ runoTenysoi CD, npy-
roii — MOJyYEeHHBIN TepeHOCOM IepPBOro A0 COBMEIICHMS
Touek C U A ¢ coxpaHEeHWEeM HampaBjeHUsI KaTeTOB MO CTO-
pOHaM KJIETOK.

5. B 3amade ncnosb3yeTcs CBOMCTBO CUMMETPUN paBHO-
OenpeHHOTO TPEeYTOJbHNKA OTHOCUTEIBLHO BBICOTHI, IIPOBE-
JEHHOU K OCHOBAHUIO.

6. B 3amaue cuemyer chopMyanpoBaTh peKOMEHIAIINHU
10 BHIYEPUYMBAHUIO OKPYKHOCTU paguycoM 13 KjIeTok, aHa-
JIOTUYHbBIE MpaBWly, HJaHHOMY B § 13 mpu HM3ydyeHUM OK-
pyxHocTu. ITocie BeryepunBaHUsI OKPY>KHOCTU C TOMOIIBIO
LIUMPKYJISl YYEHUKHU JOJIKHBI 3aMETUTh, Uepe3 KaKue Y3JIbl
KJIETOK 3Ta OKPYKHOCTh MPOXOJUT, a 3aTeM yKas3aTh MYyTh
(BIIpaBO-BHMU3), TI0 KOTOPOMY MOXKHO B 3TH Y3JIbI ITOTACTh
IIPY BEIYEPUMBAHUM YETBEPTU OKPY>KHOCTH.

7. AHajlorn4yHbIe 3aJady yXe BCTpedyaJucCh YYSHMKaM B
§ 12 B npyroii popmyupoBke. PellieHrne COCTOUT B 10CTpa-
WBaHUM BOKPYT TPEYrojbHNWKa HEKOTOPOTO MPSIMOYTOJIbHU -
Ka ¢ BeplIMHAMU B y3J1aX U CTOPOHAMMU, TIPOXOASAIINMU Ye-
pe3 BepIUMHBI TPEYroJIbHUKA, HAXOXIEHUHU TUIOIIAAN 3TOTO
MIPSIMOYTOJTbHIUKA M OTOpAaChIBAHWUM TUIOIIAMEH <«TAIITHIX»
TPEYTOJTLHUKOB.

9. 3agaya Ha TIOHSATHE PABHOBEIWKOCTH ITOKAa3bIBaeT
yJ4eHUKaM, 4TO IUISI paBeHCTBa (pUTyp elle HeoOCTAaTOYHO
PaBEeHCTBA MJIOIIAACH.

10. I1pu peleHur 3agadyv MCKOMBI KBaapaT pa30ouBa-
eTCsl Ha YeThIpe PaBHBIX MPSIMOYTOJbHBIX TPEYTrOJbHUKA U
BHYTpEeHHUI MeHblIni KBagpaT. [Touck 3Tux yacteil MOX-
HO OCYILECTBUTb METOJIOM Mpo0 M OIIMOOK WJIM pa3duBast
YHUCIIO, BBIpaXalrollee IIIoIagb MCKOMOTO KBaapaTa, Ha
CYMMYy IOBYX YHCEJ, OMHO M3 KOTOPHIX KBaapaT HEKOTOPOTO
YuciIa, a BTOpoe, pasmelieHHoe Ha 4, TOKa3bIBaeT, KaKHe
TPEYTrOJILHUKY TIPHUCOESINHSIIOTCS K BHYTPEHHEMY KBampary.
Hanpumep, nipu pemrenun 3amaum Ne 10 (a) 10 = 4 + 6,
4 — TONHBINA KBaApat, 6 : 4 = 1,5, mosToMy IJi pelleHus
HY>KHO HapucoBaTh KBaapaT IUIOIIAAbI0 4 KJIETKU U K HEMY
MPUPUCOBATh TPEYTOJbHUKU TUIoIanbio 1,5 Kietku (a aTo
MOJIOBUHBI IIPSIMOYTOJIBHMKOB ¢ pa3Mepamu 3 x 1). Jns
KBaaparToB B 17 1 26 KJIETOK pacCyKAeHUs CIIEqyIOIIeE:

0) 17=9+ 8, 8 : 4 =2, mony4aeM KBaapart 3 x 3 ¥ UEThIpe
MIPSIMOYTOJIBHBIX TPEYToJIbHUKA TUIOMIANbIO 1O 2 KIIETKH
(TTOJIOBUHBI MPSIMOYTOJBHUKOB 4 X 1);
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B) 26 = 16 + 10, 10 : 4 = 2,5, monyyaem KBagpar 4 x 4 u
TPEYroJbHUKMN IUIOMIAAbi0 2,5, T.€. MOJOBUHKHU IIPSIMO-
YTOJBHUKOB 5 x 1.

§ 28. 3EPKAJIbHOE OTPAXKEHUE (1 u)

OcHOBHOE NOHSIMUE: CUMMETPHUS.

[Tpedmemmnoie pesyavmamer: HabMOAATb 38 U3MEHEHUAMM
06beKTa NpuU 3epKasibHOM OTOOPa>KEHWH; CTPOUTb HUrYpbI
npu 3epKasibHOM OTOOpaXKeHWH; BUAETb FEOMETPUIO OKPY-
»KaloLero Mupa.

MemanpedmemHsie pezyssmamel: POPMUPOBAHUE YMEHUS
NAaHUPOBaTb 3KCNEPUMEHT U OCYLLLECTBAATD €rO.
JluuHocmHbie pe3ynsmamel: pa3BUTHE CAMOCTOSTE/IBHOCTH,
TBOPYECKOM (haHTa3nH, UHULUATHBDI.

Brympunpedmemroie u mexcnpeomemrelie cBg3u: nnaHu-
MeTpHus (CUMMETpPHS), UCKYCCTBO.

KOMMEHTAPMUMW. [laHHbII naparpad oTKpbIBaeT LIMKJII Ca-
MBIX KPACUBBIX, HA HAIll B3LJISII, YPOKOB HATJISIAHOM TeoMeT-
pumn 6 Kiacca, MOCBSIIEHHBIX U3YYEHUIO T€OMETPUUYECKUX
npeo6pazoBaHuii. IMEHHO Ha 3TUX YpOKAaX YUUTEb MOXET
B ITOJIHOM Mepe PaCKpbITh 3CTETUUECKYIO CTOPOHY IeOMET-
puH, CBSI3aTh €€ C MPUPOION, UCKYCCTBOM, apXUTEKTYPOM,
IN3aiiHOM. YPOKM JOJIKHBI IIPOXOAUTH HA SMOLIMOHAIBHOM
rnoabeMe, pagocTh OT CASIAHHOTO W YBUJIEHHOIO JOJIKHA
COMPOBOXIATh pellieHUe 10001 3agaun, BbIMIOJHEHUE JIIO-
00ro yrpaxKHeHUsl. YUUTEIIO CeAyeT MOOLIPSATh YYCHUKOB,
MO3BOJISATh UM (DaHTA3UPOBATh, CAMOCTOSITEILHO CTaBUTh U
pelaTh 3a4a4yu, He TOPOIIS yJalllMXCsl U TTO3BOJISISI UM BbI-
CKa3bIBaThCS 1 BhIpaxkaTh CBOM aMoLu. OIHAKO, HECMOTPSI
Ha cBoOOmy HeWCTBMIA, YYEeHUKU NOJKHBLI BBIIOJIHUTH BCE
3alaHUS YYUTEIISI U BBICIIYIIATh BCE OOBSICHEHMSI, MHAUYe HE
BO3HUKHET 1IEJIOCTHAsI KAPTUHA BOCIIPUSITUS CUMMETPUUN U
JIPYTUX T€OMETPUIECKUX IIPeOOpa30BaAHMIA.

MN3noxeHue naparpada 1aet yduTeato IjiaH MpoBeAeHUS
ypoka. Eciiu mocienoBatesibHO BBITIOJNHSTH 3aaHUsl, TO HE
noTpedyeTcss BHECEeHMsI KOpPpeKTUBOB. be3ycioBHO, mpu
STOM TIpaKTUUECKUE 3aJaHUSI YUUTEb JOKEH pacuIeHUTh
Ha OoJjiee MeJIKME IIarvd IJjisg OOJbllIeid OpraHu3alMOHHOM
YETKOCTHU YpoKa. Ml KOHEUHO, He0OXOAUMO 06ECIIeUnTh BCEX
YYEHMKOB ITapaMM MaJIeHbKUX 3epKaJl.
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§ 29. CUMMETPUA (2 u)

OcHoBHele noHAMuUS. 3epKalbHasl, OceBas, LeHTpasibHas
CUMMETPUS; OCb CUMMETPUH; CUMMETPUUHblE (DUTYpbl; CUM-
METPHYHbIE TOYKHU U MX MOCTPOEHHE; CMOCOObLI NPOBEPKU CUM-
METPHUYHOCTH CpUrypbl.

lMpedmemmHeie pe3ynemamer. HAXOAWUTb B OKPY>KAIOLLLEM MH-
pe NJIOCKWe U NPOCTPAHCTBEHHbIE CUMMETPUUHbIE (DUTYpbI;
pUCOBaTb, YePTUTb, Bbipe3aTb CHMMETPUUHbIE pUrypbl; onpe-
LensTb Ha rna3 KoJIMyecTBO OCEW CUMMETPUH, LLEHTP CUMMET-
PHH; apryMeHTUPOBaTb CBOW YTBEPXKAEHMUS.
Memanpedmemnsie pe3ysemamer. POPMUPOBaAHUE YMEHUH
Mo opraHu3auuu W NPOBEEHWUIO 3KCMEePUMEHTa, npeaBuie-
HWIO pe3ysibTaTa W BblABUXXEHHIO TUNOTES.

JluuHocmuele pe3ysnsmamer. (HOPMUPOBaHWe NO3HaBaTe b-
HOW aKTUBHOCTH, UHTEpPECA K reOMEeTPHUYECKOMN U UCCNesoBa-
TENbCKOW [EeATeNbHOCTH, (POPMHUpPOBaHWE UyBCTBa MNpe-
KpacHOro, 3MOLMOHaIbHOrO BOCNPHUATUS MUpPa.
Mesxxcnpedmemmeie u obujexkyremypHele cBg3u. NNaHUMET-
pus (CUMMeTpUs), UCKYCCTBO, TEXHO/IOMUS; CHMMETPHS B ap-
XUTEKTYpe, fiM3arHe, UCKYCCTBE, IOBEJIMPHOM Jiefie U Ap.

KOMMEHTAPUMW. PaccmatpuBaeMblii Taparpad siBiasieTcs
OYeHb eMKHMM KakK B IIJIaHEe TEOPETUUECKOro MaTepuana, Tak
U B TIJIaHE TIPOBEASHUS MMPAKTUIECKUX PaboT.

ITaparpad jorudecku aeauTcsl Ha ABe 4yacTu. B nepeoii
yacmu BBOJIUTCS TEPMUH «CUMMETPHUST», K KOTOPOMY yda-
IIUXCS TTOABOAUT MPEIbIIYIINI YPOK. 3epKaIbHOE OTpaxKe-
HUE Ha3bIBAlOT HOBBLIM IS y4alllUXCSl TEPMUHOM «3€pKaJlb-
Hast cuMMeTpUs». YTOOBI oTIpeaenuThb, IBJseTcs JU purypa
3epKaJIbHO-CUMMETPUYHOM, HAIO MBICIEHHO ITOMBLITATHCS
MOCTaBUTh 3ePKaJIO TaK, YTOOBI OTpaKeHHasl ITOJIOBUHKA 10-
nosiHuaa (UTYpy IO LEJOoi, U eClan YAACTCS HalWTH TaKylo
JIMHUIO, TI0 KOTOPOI IPOXOIUT 3epKalio, TO (Gurypa 3ep-
KallbHO CUMMeETpUYHA. Takas JIUHHS Ha3bIBAETCS OCLIO
CUMMETpUH, a (PuUrypa, eciy OHa IUIOCKasl, CUMMETPUYHA
OTHOCUTENBHO ocu. Haisiee ydaiiuMecs AOJKHBI CaMOCTOS-
TeJIbHO YCTAHOBUTH MPAKTUUECKUI CIOCOO TIPOBEPKHU TIJI0-
CKOM (DUTYpHI HA CUMMETPUYHOCTD. JIJIs1 3TOTO yumnTeIb pa3-
JaeT BhIpe3aHHBIC U3 OymMaru Urypbl, CpeaIy KOTOPHIX €CTh
U CUMMETpPUYHBIe, U HeCUMMeTpUuHbIe. [Ipenmnonaraercs,
YTO 3aJaHue BBINTOJHSETCS Oe3 JIWHEeKM M KapaHpalla,
a YUEHUKU YK€ IPOYHO YCBOMJIM CIIOCOO ITPOBEACHUS MIPsI-
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MBbIX IMHUI Ha OyMmare 1myTeM ee neperudanus. Mrak, npak-
TUYECKUII CIIOCOO COCTOMUT B meperndaHuu urypbl momo-
JlaM: eCJIU TIOJIOBUHKM COBITIanyT, TO (purypa CMMMeTprUYHa
OTHOCUTEIbHO JIMHUM CTHOA.

3aTeM YYEHUKM HaXOAAT CHUMMETpPUUYHBbICe (UTYpPHI B
y4eOHUKe Ha pUCyHKe 244 M B OKpyxalolleli 00CTaHOBKE.
B xome oOcyxneHus1 yuymTelb KakK OBl HeB3Hauvail 3amaeT
BOIPOC O KOJMYECTBE OCEM CUMMETPHUM, T. €. BBISICHSET,
CKOJIbKO Pa3JIMYHbIX JUHUU cruda MOXHO IIPOBECTU, YTOOBI
MOJOBUHKY (UTYPKHU coBHaau. be3yclioBHO, cpeau Has3bl-
BaeMbIX ydeHUKaMU (puryp odsizaTeIbHO HalIyTCs (DUTYPHI,
Y KOTOPBIX OoJiee OgHOM ocu cuMMeTpuu. Yumciao ocei cum-
METPUM Y PA3JIMYHBIX TEOMETPUYECCKMX (PUTYp YISHUKU Ha-
XOIST M IO PUCYHKY 248 ydeOHMKA, BBISICHSS, UTO «CaMOM
CUMMETPUYHOI» (pUTYpOIi ABJSIETCSI KPYT — Y HEro 6ecko-
HEYHO MHOTO OCeli CUMMETPUU, KaK U OECKOHEYHO MHOTO
IaMeTpPOB.

OT co3eplaHUsI U MBICJIEHHOU pabOThl yUeHUKHU TEPEeX0-
JST K TIPaKTUUECKON AesTeNbHOCTU. MIM HYXXHO TOJYyYUTb
¢Gurypnl ¢ OOHOI OCBI0O CUMMETpHUU (KJISIKCA) M YETHIPHMS
ocamu (cHexuHKa). IlpeaBapuTenbHO y4UTEIb HOKEH B
xone (poOHTaJIbHOI Oeceabl HAMETUTh ILIAH BBHIIOJIHEHMUS
3agaHusl, 0OpaTUB 0CO00e BHMMAaHNE Ha YUCJIO CIOXECHMIA
Oymaru Jisl BeIpe3aHusl CHexXKMHKU. O0513aTeIbHO HY>XKHO B
KOHIIe pabOThI IIpoaHAJIM3UPOBATh PE3yabTaT, T. €. BBISC-
HUTb, NEHACTBUTEIbHO JIM CHEXWHKA HMEET 4YeThIpe OCU
CUMMETPUHU, HE TTOJIYYMUJIUCH JIM Y INKOJbHUKOB CHEXKMHKHU C
JIPYTUM YUCJIOM OCEH.

Crenyromuii 3Tan padoThl HOCUT JIOTUYECKUM XapaKTep.
PaccmarpuBas B yueOHuKe pucyHku 249 u 250, yyeHUKU
JOJDKHBI  MpOaHaJU3UpoOBaTh WX, CPaBHUTb, BbIACIUTD
CYLIECTBEHHbIE U HECYIIIECTBEHHbIE CBOMCTBA (DUTYP, HANTHU
obmiee n oTopocuTs aulltHue ¢urypsl. Ilpn sTOM yaeHUKNI
JIOJDKHBI OTBeYaTh apTyMEHTHUPOBAHHO, 1, €CJIM €CTh Pa3HbIE
TOYKM 3peHUsI, caeayeT pa3oopaTh ux. Tak, cpeau ¢uryp B
y4eOHMKe Ha pucyHKe 250 IUITHeil MOXET ObITh IpU3HaHa
TpeThsl (hurypa, Kak He MMelollas OCM CUMMETPpUU, WU
yeTBepTasi, Kak He MMelolasi TyrooOpa3HbiXx (3aKpyTieH-
HBIX) 2JIeMeHTOB. U 1epBoe, 1 BTOPOE pellleHUs ITpaBUIb-
HbI€ B 3aBUCMMOCTH OT BLIOpaHHOTO OOILLEro Ipu3HakKa. Dra
3ajaya MoKa3blBaeT yUeHMKaM, YTO HE Ha KaXIblil BOTIPOC
MOXHO OTBETUTb OJTHO3HAYHO.
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Eciu B KOHIIE YpOKa OCTajloCh HEMHOTO BPEMEHU, MOXK-
HO MPEemJIOXUTh YYeHUKaM BbIpe3aTh M3 Oymaru (Urypsl,
“MelollMe pa3Hoe KOJUYECTBO OCe CUMMETPUU, HallUcaTh
Ha urype 4mciao oceii u (paMuInio U3roTOBUTENS U CAATh
pab6oTty. Tak yyuTeab MOXET IMTPOKOHTPOJMPOBATh YCBOECHUE
maTtepuaa.

Bmopoii ypok HauMHaeTCd C MOBTOPEHUSI TEPMUHOJIO-
TUU U TIPAKTUYECKUX CIIOCOOOB M3TOTOBJIIEHUST U TIPOBEPKU
CUMMETPUYHBIX OTHOCUTEIbHO MpsiMOM (huryp. 3atemM npo-
BOIMTCS paboTa ¢ 3epKajaMu. JIBa MJIOCKUX 3epKajiblia cTa-
BSITCS TIOIT ONIPENEICHHBIM YIJIOM APYT K APYTY, MEXIY HU-
MU Ha Oymare pucyeTcsl Kakasi-HUOyab JIMHUS U paccMaTpu-
BaeTcs ¢urypa, nojaydyeHHas pu oTpaXeHWU 3TOU JIMHUU B
3epkasiax. CKOJIbKO OCeil CMMMEeTpUN uMeeT ¢urypa, eciu
yroa Mexmy 3epkaitamu 60°, 45°, 90° rpamycoB U T. 1.7

Crnenyouiass padboTta — MBICJIEHHOE MPUCTaBJIEHUE 3ep-
KaJi mon yrioM 90° u nzobpaxkeHue oTpaxkeHust Kpuboii. Pe-
3yJbTaT — CHUMMeETpUUHas ¢urypa. OTo 3agaHue y4uTelb
MOXET CHavaJia BbIMIOJHUTh CaM Ha JOCKEe, YTOObI MOKa3aTh
3Tarbl padoThl, IPOBECTH HEOOXOAUMBIE PACCYKIEHUS, T. €.
JlaTb oOpasell BbIMOJHEHUS 3anaHusi. [IpOKOHTpoIMpOBaTh
MPaBUJIbHOCTh PELIEHUS MOXHO C MOMOIIbIO PEabHbIX
3epKaJl, MPUCTABIEHHBIX K PUCYHKY.

OcHOBHas 4acTb ypoKa — ITOCTPOEHUE JIOMaHOM, CUM-
METPUYHOUN JaHHOW OTHOCUTEJILHO MPSIMON. AJITOPUTM IO~
CTpOEHUS JaH B yYeOHUKE, PUCYHOK 252 MoKa3bIBaeT KaxkK-
NI 3TaIn MOCTPOEHUS. AJITOPUTM JTOJIKEH ObITh MOHST yue-
HUKaMM M OTpabOTaH Ha AaHAJIOTUYHBIX YHpPaKHEHUSIX.
Tonbko yoenuBIIMCh B YCBOEHUW MaTepuaia, MOXHO Tepe-
XOJIUTH K CJEAYIOIIUM 3aaHUSIM C 3epKaJlaMU. DTU 3a1aHUS
YUYEHUKM BBITIOJHSIOT CAMOCTOSTEIbHO, IPUYEM CAMU MO-
TYT U3MEHSITh UX T10 CBOEMY XKEJIAaHUIO.

3akitounTeabHas 4acTh YpOKa MOCBSIIEHAa pacCcMOTpe-
HUIO LIEHTPaJIbHOW CUMMETPUU U LIEHTPAJIbHO-CUMMETPUY -
HbIX (UTyp. YUuTelsb JOJDKEH MOATOTOBUTH AEMOHCTpALIM-
OHHOE Moco0ue, NpecTaBIsgolIee COO0M TUCT NMJIOTHOM OY-
Marv ¢ HakKJE€EHHOM Ha HEero LIeHTPaJbHO-CUMMETPUYHOM
durypoii, TpoKOJOTOM MPOBOJOUYKOU B LIEHTPE CUMMETPUH,
M 3aKpEIUIEHHOM B 3TOM TOYKE BTOPOIl (pUTYypoOil, paBHOI
IepBOM M CBOOODHO BpalllaloNIeiicsl BOKPYT IIPOBOJIOYKHU.
BaxkHO He TOJIBKO 3aMETUTh OCOOEHHOCTU ILIEHTPATbHO-
CUMMETPUYHBIX (DUTYP, HO U OOCYIUTh UX C YYEHUKaMHU,
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MpPeIIOXUTh YYSHUKAM HalTU B OKpyXKalolleii 00CTaHOBKE
cuMMeTpuuHbie purypnl. Kpome Toro, o6patuth BHUMaHue
Ha CyIlleCTBOBaHUE (PUTYP, Y KOTOPBIX €CTh OCh CHMMETPHUH,
HO OTCYTCTBYET LIEHTP CUMMETPpUM; GUTYDP, Y KOTOPHIX, Ha-
000pOT, €CTb IEHTP CUMMETPHUU; & TaKXKe (DUTYP, Y KOTOPBIX
€CTb U LIEHTP, U OCb CUMMETPUU.

VYpok npuobpereT 0OJbIIYI0 3CTETUYECKYIO HalpaBJieH-
HOCTb, €CJIM YYUTEIb CMOXET IMTOKa3aTh MPUMEHEHUE CUM-
METPUM B apXUTEKType, AW3aliHE, UCKYCCTBE, IOBEJIMPHOM
nejie U T. 0. g 3TOro MOXHO MCNOJIb30BaTh BCEBO3MOX-
Hble abOOMBI, OTKPBITKU, pernpoayKuuu. Ilose3Ho mpu-
MJIAaCUTh HA YPOK YUYWUTEISI PUCOBAHUSI WM KYJIbTYpOJIOTA.
O cuMMeTpUH B My3bIKE MOXET paccKa3aTh yUUTe]b My3bl-
KU, O CAMMETPUM B MOR3UU — YUUTENb JUTEPATYypbl. MOX-
HO Tak>ke 1aTh yYeHUKaM 3aJaHue NOArOTOBUTDL HEOOJIbIIINE
COOOIIIEHUS Ha 3Ty TEMY U TPETUU ypOK (eciau yuuTesb OT-
BOJIMT Ha M3y4YeHHe naparpada Tpu ypoka) IpoBeCTH B BUJIE
ceMHrHapa, KOHMEPEeHIINN WU BbICTaBKU.

§ 30. BOPAIOPbLI (1 u)

OcHOBHbIE NOHAMUS. CUMMETPHUHbIE OpHaMEHTbl, Bopato-
pbl, TpadhapeT, napannenbHbli MNEPeHOC, MNOBOPOT, CHUM-
MeTpHms.

[lpedmemeHsie pesysnomamsr. pucoBaTb pasfiMuHble Gop-
LIOpbl C NOMOLLBIO FEOMETPHUUECKHX NpeobpasoBaHui; co-
3AaBaTb MbICNEHHbIM 06pa3 M MaHUNyAMpoBaTb MM (BpalLath,
nepemMellatb, COBMeLlaTb, OCYLLECTBASATb NapassiesbHblM
nepeHoc); BOCNPUHUMATb MPOCTPAHCTBEHHOE pPacno/oXe-
HWe 0BbEKTOB, BbISBNATL CBOMCTBA O6bEKTA U3 HarisgHOro
maTtepuana.

JluuHocmuele  pe3yssmamer. pa3BUTHE NO3HABaTE/IbHOM
aKTUBHOCTHU U UHTepeca K npeaMmeTy, BOCMMUTAHWE aKKypar-
HOCTH W TPYA0tobuUs, 3CTETUUECKOE U 0BLLEKYIbTYpHOE pas-
BUTHE.

Brympunpedmemrsie u mexcnpedmemrsie cB53u. NnaHu-
MeTpus (reomeTpuueckre npeobpasoBaHus, CUMMETPHUs, Na-
pannenbHbli NepeHoc, NOBOPOT), UCKYCCTBO, TEXHOJOIUS;
Gopalopbl B apxXUTEKTYpe, B OPOPMIEHHUU NOMELLEHWH, Ha-
POAHOM TBOPYECTBE M Ap.
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KOMMEHTAPUWU. N3yuyeHure CUMMETPUU MPOIOJKAETCS B
XoAe TPaKTUYECKOM IesITeIbHOCTU YyJyallluxcs B TedeHUe
clenymolux OBYyX ypokoB. Ha mnepeom ypoke, eme pas
paccMaTpuBasi ¥ BbIpe3asi CHeXWHKHU C Pa3InIHbIM YHUCIOM
oceli CUMMETPUH, YICHUKHN IIPOHUKAIOTCS MIOEE CUMMET-
puM, ydaTcsl YyBCTBOBAaTh €€, BBIMOJHSITH 3aJaHus B COOT-
BETCTBUM C HayaJlbHBIMU YCIIOBUSIMHU. DKCIECPUMEHTUPYS
CO CHEXWHKaMM, YYCHUKHU TIPUXOAST K BbIBOAY, UTO JJISI
WU3TOTOBJIEHUSI (DUTYPBI, ¥ KOTOPOM n oceli CUMMETpHUH,
KpyT-3aroTOBKY HEOOXOAMMO pa3feuTh Ha 2x dacteil. Ha
3TOM TTOBTOpPEHNE MPOHAEHHOIo MaTepraia MOXHO 3aKOH-
YUTh: YYEHUKHU BCOOMHWJIN TEPMUHBI, BOCCO3IaI 00pasbl,
nopadoTaau NpakKTUYEeCKU.

Crenyloluii 3Tall NepBOro ypoka — M3roTOBJICHUE CUM-
METPUYHBIX JIEHT. YUUTeJb II0Ka3bIBaeT, KAK M3roTaBIMBa-
IOTCSI TaKMe JICHTBI, oOpalllas BHMMaHWE HAa Haaudue He-
pa3pe3aHHbBIX YIYACTKOB Ha JIMHUSIX CTMOOB, a 3aTeM y4YeHH-
KM IIPUCTYIIAIOT K CAMOCTOSITeIbHOM paboTte. PucyHku jieHT
MOTYT OBITh CaMbIMU Pa3IMYHLIMM, HO [JaBHOE, YTOOBI
KaXIblii YYEHUK W3TOTOBUJI U JICHTY, MMEIOIIYI0 TOJBKO
BEpTHUKaJIbHbIE OCU CUMMETPUU MEXIAY MOTUBaAMU, U JIEHTY,
MMEIOIIYIO €Ille¢ ¥ TOPU30HTAJIbHYIO OCh CUMMETPUM (Ha-
MOMHHMM, 4YTO IJisI 3TOro II0JocKa OyMaru MOJKHAa OBbITh
npeaBapuTeIbHO CBEpHYTA I10I10JIaM BIoJib). JIEHTyY, aHalo-
TMYHYIO NPUBEJEHHOM B YYEOHMKE Ha pUCyHKe 259, iyuliie
cIenaTh YYUTEIIIO Ha I71a3aX y YYSHUKOB I10CjIe HeOOIbIIOro
00Cy:KIeHus IIpoliecca N3rOoTOBJISHMSI, TaK KaK B paboTe 1cC-
MOJIB3YETCS JIE3BUE OPUTBBI WM OCTPBHIM HOX — HMHCTPY-
MEHTBI, HeOe30macHbIe 11 aeTeii. JloMa aHaIoruaHbIe JIeH-
Thl YYEHUKH MOTYT CIEIAaTh BMECTE C POOUTEIISIMU.

[Tepexonom K padote ¢ TpadapeTaMyd MOXET ITOCTYXKUTh
paccMOTpeHre BCEBO3MOXKHBIX JIMHEHHBIX OPHAMEHTOB:
0OpAIOPOB B apXUTEKTYpe, B 0DOPMIIEHUU TTOMEIIICHU, Ha-
POIHOM TBOPYECTBE M T. M. XOPOIIO IIPU 3TOM UCIIOJIb30-
BaTh OTKPBITKU, CJIaiabl, TIaKaThl — JIIOOOWM HaIJISIAHBIN
MaTepua, KOTOPbIiA MOXKHO HAlTHU B KaOMHETE pMCOBAaHMS,
oubaMnoTeKe, foMa. AHAIU3UPYs paccMaTpUBaeMble OOPIIO-
pbl, YUUTEIb BMECTE C YYeHUKAaMU BBIAEISIET OCHOBHOM 2J1e-
MEHT — MOTHMB — U BBISICHSIET, KaK M3 3TOI0 MOTHBA II0JIy-
YaeTcs BeCh OOpaop. YYSHUKH, HE 3HAsE TEPMUHOB, JOJIK-
HBI I OOBSICHEHMS HCIIOJIb30BaTh OOBIYHBIE, OBITOBBIE
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CJI0Ba, KOTOPBIM B JaJbHEHIIIEM YIUTEb MPEICTAaBUT MaTe-
MaTU4YECKUE TEPMUHBI.

Ecnu B KOHIIe ypoKa OCTaHEeTCs BpeMsl, MOXXHO pa3faTh
yUYeHUKaM BBbIpe3aHHbIe 3apaHee TpadapeTbl U OpraHu30-
BaTh COpeBHOBaHME ¢ HUMU. KTo HapucyeT 0oJibliie pa3ind-
HBIX JIEHT C IIOMOIIBIO ogHOro Tpadapera? IIpogomrkuts He-
3aKOHYEHHYIO pabOTy MOXHO TOMa C TIOMOIIIBIO B3POCIIBIX.
I1pu 3TOM HamO MOMHUTH, YTO PUCYHOK Tpadapera He J0JI-
KeH OBITh CUMMETPUYHBIM. B ciTydae CHMMETpUYHOTO Tpa-
¢dapeTa pazHble reoMeTprUUecKUe MpeoOpa3oBaHUs TpUBeE-
JIyT K OAMHAKOBBIM pe3yJIbTaTaM.

Hanee paccMaTtpuBaeTcs 6ojiee hopMasibHbIN, aOCTPaKT-
HbIIi MaTepuall: TePMUHbBI «IapajieJIbHbIN TePEeHOC», «I10-
BOPOT», «IIeHTpajibHasi U OCceBasi CUMMETPUN» U Pa3IUYHbIC
TpadapeThl (puc. 265 yyeOHMKa). DTO JIOTMYeCKast AesITeTb-
HOCTb MO OOOCHOBAaHUIO PE3YJIbTATOB TE€X WJIM WHBIX Ipe-
oOpa3oBaHUll pa3IUYHBIX TpadapeToB: aHaJIM3, CUHTE3,
aHaJioTus, abcTparupoBaHue. DJeMEHT TBOPUECKOM Jesi-
TEJTbHOCTH MPUCYTCTBYET B CAMOCTOSITEIbHOM COCTaBJICHUM
TpadapeToB pa3IMIHBIX BUAOB U PUCOBAaHUU OOPIIOPOB U3
OYKB PYCCKOTO WJIM JIATHHCKOTO ajdaBHTa.

HammomMHuM, 94TO TBOpYECKUE PabOTHI YIAIIMXCSI TOJDKHBI
ObITh MMOMEIIEHbI HAa BbICTABKE.

B KoHIIe ypoKa yuuTesb ellle pa3 MoBTOpsieT HOBbIE Tep-
MUHBI, BBEICHHBIE Ha YPOKE, pacCMaTpuBas ¢ ydeHUKaMU B
y4eOHUKE PUCYHOK 268.

§ 31. OPHAMEHTbI (2 u)

OcHoBHble NOHAMUS. 3aMoLLEHUe NIOCKOCTH He3 NpoMesKyT-
KOB, MapKeT, 3/ieMeHTapHas suerka napkera.

[lpedmemmnele pesysbmameor. WUCNONb30BaTb reoMeTpUye-
CKWe nNpeobpa3oBaHUa A1 COCTaB/IeHUs NapKeTa; BOCIPUHU-
MaTb  NPOCTPAHCTBEHHOE  pacnosioXXeHue  O6bHEKTOB,
CO30aBaTb MbIC/IEHHbIM 06pas U MaHWNyIMpoBaH1e UM (ocy-
LWEeCTBAATb NapasfiefibHbii NepeHoc, NOBOPOT, CUMMETPHY-
HOe OTpakeHWe, COBMELLEHUE).

Memanpedmemneoie pesyabmamer. BbINOJIHEHHE
TBOPYECKMX 3a[aHWH MO COCTaB/IEHWIO NAPKETOB.
JluuHocmusle pesysasmamer. (OPMUPOBAHUE 3IMOLIMOHANb-
HOrO OTHOLUEHUS K FEOMETPHUECKUM 3aHATHUSAM, 3CTeTude-
CKOe W OBLLEeKYIbTYpHOE Pa3BHTHE.
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BHympunpedmemnoie u mexcnpeomemusie cBg3u. nnaHu-
MeTpus (reomMeTpUueckre npeobpasoBaHuUs: CUMMETPUS, NO-
BOPOT, NapasifiefibHbli NePEHOC), UCKYCCTBO, TEXHOONUS.

KOMMEHTAPUMU. TeoMeTpuueckue mnpeodOpa3oBaHus,
paccMOTpeHHBIE Ha TIPEABIIYIINX YPOKax, MCIOJIb3YIOTCS
IIJIST TIOCTPOEHMSI TUIOCKUX OPHAMEHTOB — ITapKeToB. Kak n
B Oopaiopax, B MapKeTaxX BBHIIESIETCS MOTHB — 3JIeMeHTap-
Hasl s4eiika. 3aTeM, MPUMEHSISI MapajlieJibHbI MepeHoc,
MOBOPOT, CUMMETPUIO WM KOMITO3ULIMIO 3TUX Mpeodpas3o-
BaHU1, JOOMBAIOTCS MJIOTHOM YIIAaKOBKHU siYeeK Ha IMJI0CKOC-
TU 6€3 MPOMEXYTKOB.

Ha ycBoeHue TeMbl peniaracTcs OTBECTH IBa ypoKa.

Ilepsoiii ypox HauMHAETCS ¢ HEOOJBINON pPa3sMUHKMU.
YdeHnKaM pa3marorcs KBaapaThl ¢ HApMCOBAaHHBIMU BHYTPH
auHusMu. KBaapat 1oJKeH ObITh pacuepyeH Ha MajleHbKue
KBaapaThl WU caejlaH U3 OObIKHOBEHHOI TETpaaHO KieT-
yaTtoii Oymaru, 4roObl yUeHUKaM Jierde ObLIO MEePeHOCUTH
COOTBETCTBYIOIIIME JIMHUU B TeTpallb. 3aJaHue: HApUCOBaTh
KBaIpaTHbIA OpHAMEHT M3 YeThIpeX OMMHAKOBBLIX KBaapa-
TOB, HUCIIOJIb3Ysl NaHHBIN (ero MOXXHO KaK YroJHO ITOBOpa-
YyuBaTh, CHMMETPUYHO OTOOpaxaThb M CABUraTh). PucyHku
MOJIy4aloTCsl pa3jiMyHbIe. 3aTeM pe3yJIbTaThl 00CYKIaloTCs,
¥ YIUTETb 3aBepIaeT 00CyKIeHNe TeM, YTO TOBOPUT O BO3-
MOXHOCTHU 3aroJHEHUs] TAKUMU OpHaAaMEHTaMM BCeli Mioc-
KOCTH 06€3 MPOMEXYTKOB.

Ternepb MOXHO MEPEUTH K MapKeTaM roJUIaHICKOIO Xy-
IoXXHUKa Mopuca Biepa, n300pakeHHBIM B yYeOHMKE Ha
pucyHkax 269, 271. Ilone3Ho OyaeT HAITOMHHUTh, YTO BECh
MEMOHCTPUPYEMBI MaTepuasl MOJKEH YIOBIETBOPSITH OC-
HOBHBIM TPeOOBaHMSIM K HATJISIIHBIM TTOCOOMSIM, T. €. PH-
CYHKHY TOJDKHBI OBITH YeTKUMHM, KPYITHBIMU, BUTHBIMU B JIe-
TaJIsIX U3najieKa WM pa3MHOXEHBI 10 KpaliHei Mepe 1o KO-
JIMYECTBY TapT B KJlacce. PaccmarpuBasi mapKeThbl, y4eHUKU
JIOJKHBI BBIACJIUTD 3JIEMEHTApHYIO SYefKy WU MOTUB U
JloragathbCsi, ¢ MOMOIIBIO KaKUX Mpeodpa3oBaHUIl MOJyUeH
BEChb OpHAMEHT. 3a1aya yqyuTesisi Ipyu 9TOM COCTOUT ellle U B
CO3IaHUU HEKOETO SMOIIMOHAIBHOTO MOAbEMA Y YUaIIUXCS,
TaK KaK CTPOHHOCTb U KpacoTa MapKeTOB BbI3bIBAIOT OObIU-
HO yIUBJIEHUE U BOCTOPT.

Crenyroluii 3Tar ypoka 0oJjiee Ipo3andeH, HO He00X0-
UM TSI OBJIaJICHUSI YMEHUEM CaMOCTOSITEJIbHO COCTaBJISITh
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nogoOHbIe opHaMeHThl. Ha 3ToM »Tame paccMaTpuBarOTCs
pEIIeTKHU, COCTaBJI€HHbIE W3 IIPOCTHIX T€OMETPUYCCKUX
¢uryp, — 310 pucyHku 272 1 273 B y4eOHUKE U PEIIAOTCS
3agayn Ne 1 i 4.

PemeHue 3agauu Ne 2 nyulire MpoBOAUTH C UCITOJb30Ba-
HHMEM TOTOBBIX S4YeeK. YUMTEIb pa3gacT ydeHUKaM pa3jind-
HBbI€ YEeThIPEeXYTroJbHUKY (110 OQHOMY Ha I1apTy) U IIpeajiara-
€T COCTaBUTh ITApPKET, CUMTAsI 3TOT YEThIPEXYTrOJbHUK DJIe-
MEHTApHOM s4YeliKoi. Y Kaxmoid mapbl YYCHUKOB
MoJy4yaeTcsl CBOU MapKeT, PUCYHKHU pa3OouparoTcs, nejiaeTcst
BbIBOJ, O BO3MOXHOCTU 3aMOIIEHUSI TJIOCKOCTU IPOU3-
BOJIbHBIMM YETHIPEXYTOJIbHUKAMU.

Bmopoii ypox mnipemnaraercs NOJHOCTbIO IIOCBSITUTH
TBOPUYECTBY IIECTHMKIACCHUKOB. [lokazaB B Hayaje ypoka
MpOLIECC M3MEHEHMs D3JeMEHTApHOM KBaapaTHOW WU
MNpPSIMOYTOJILHOM STYEMKM B OoJiee CJIOXHYIO U pa3o0paB IO
1aram, Kak ObUI HApMCOBAaH TapKeT B yueOHUKEe Ha PUCYH-
Ke 275, yaurtenb npeajaraeT ydeHuKaM caMOCTOSITeIbHO 3a-
HSITBCS TBOpYECTBOM. I'OTOBBIE MMApKETHI XOPOIIO OBLIIO OBI
pacKpacuTh U TYT Ke IIOMECTUTh Ha BEICTaBKYy. I1o xomy ypo-
Ka YYUTEIh MOMOTaeT yYCHUKAaM CIIPAaBUTHCS C 3aJaHUEM,
BO3MOXHO, caM MpemjiaraeT TeMbl WJIM HauMHaeT Mpeoodpa-
30BaHUe stueiiku. PaccMarpuBaeMble Ha MpeAbIAyIIeM Ypo-
K€ OpHaMeHThl M. Diiiepa BbIBellleHbI Ha nocke. K HuM
MOXHO IIOJONTH, BHMMATEJIbHO PAacCMOTPETh. 3aMETUM,
YTO Ha YpOKe, XOTS M MOJIKEH IONAepXKUBATHCSI MOPSIOK,
HO aTMocdepa JOoKHA ObITh CBOOOTHOM, YUIEHUKH JOJIKHBI
YyBCTBOBaTb ce0sl packpenolieHHo. Kaxmoro u3 Hux Hyx-
HO TMOXBAJIUTh 32 OPUTUHAJIBHOCTD WJIM aKKypaTHOCTb, TIO/I-
JepXaThb WJIX HallpaBUTh.

YKA3AHUA K PELLEHUIO 3AAAY YYEBHUKA

1. K pemienuto mmepBoif 3amadyd MOKET IOXBECTH PUCY-
HOK 273 B yuyeOHMKE, Ha KOTOPOM M300paKeHbI STYEHKU B
BUIe napajiesorpamMmMoB. He TpynHO 3aMeTUTh, YTO MapaJ-
JlelorpaMM pa30uBaeTCs Ha JBa PaBHBIX TPEYTrOJbHUKA.
3HauuT, UAS B PACCYXIEHUSIX B 0oOpaTHOM HaIllpaBJICHUM,
T. €. COCTABJISISI M3 IBYX PaBHBIX MPOU3BOJIBHBIX TPEYTOJb-
HUKOB TIapajuleiorpaMM, MOXHO 3aMOCTUTh TUIOCKOCTHb
MPOU3BOJBHBIMU TPEYTOJTbHUKAMMU.
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2. PelreHuio Xxe 3aga4yud ITOMOXET PUCYHOK 274 B yueO-
HUKE, BJIEMEHTApHOU SiUefiKoil Ha KOTOPOM SIBJISIETCS Mpa-
BUJIBHBII TPEYTrOJbHUK — OJIHA IIeCTasl YaCThb IMPaBUIBHOIO
LIECTUYTOJIbHUKA.

3. Haubonee tpymHasi, Ha Halll B3I/, 3agada. B Heit
HY>XHO TIpUAyMaTh TSTUYTOJIbHYIO siueliky. Iloackaskoit Kk
pelIeHUIO MOXET 0Ka3aThCs 3aJaua Ha JeJIeHUe KBaapara Ha
paBHbBIE TISITUYTOJILHUKY, KOTOPYIO MOXXHO 3apaHee Mpe/sio-
KUTh Y4eHUKAM Ha dom, a TIPOBEPUTH pellicHUEe TOMAaIlTHel
3a]a4Yu UMEHHO ceiyac, OyaTo Obl TOJIBKO BCIIOMHMB O HO-
MalllHeM 3aJIaHUU.

§ 32. CHAMMETPMSI MTOMOTAET PELLATb
3ALAYM (1 4)

OcHOBHbIE NOHAMUS. OCHOBHble CBOMCTBA CUMMETPUUHbIX
churyp, noHsTUe fJOKa3aTesbCTea.

[Tpedmemusie pesynomamer. CTPOUTb OUrypbl NPU OCEBOH
CUMMETPUH; BbIMOMHATD PUCYHOK, COOTBETCTBYIOLMUIA YCO-
BUIO 3ajayv, NpPoOBOAUTb J[AOMNOJIHUTE/IbHblE NOCTPOEHUA,
NPOBOAWTb NPOCTENLLIME AOKA3aTe IbCTRA.

JlusHocmusie pe3ynbmamer: pa3BUTHE HACTOMUYUBOCTH B A0-
CTHXKEHUH Lienn, Nto6o3HaTENIbHOCTH, aKKYPaTHOCTH, YOPMH-
pOBaHWe UHTEPECA K FEOMETPHH.

Buympunpeomemnoie u mexcnpeomemusie cBa3u. nnaHu-
MeTpus (cUMMeTpUs).

KOMMEHTAPHUU. DTOT U caenylomuii nmaparpadsl 001b-
IIIE COOTHOCSTCSI C CUCTEMAaTUYECKMM KYPCOM I€OMETPUM,
YyeM ¢ KypCcoM HarjsigHOM, MpaKTU4ecKoil reomerpun. Tem
He McHee B KOHIIE 6 Kilacca JIOTMYeCKoe, abCTpaKTHOeE
MBIIIIEHUE MHOTUX YYaIllUXCs Pa3BUTO B JOCTATOYHOI Me-
pe U1 YCBOSHMS 1OKA3aTeJIbCTB U PELLIEHWST HECJIOXKHBIX 3a-
1a4, IIO3TOMY PEKOMEHIYETCSI YUMTEIIIO BCE K€ PAaCCMOTPETh
3TU JBa maparpada. be3ycioBHO, OCHOBHasl Harpys3ka Ha
YPOKE JIOXKUTCS Ha YYUTEJIsI, IOJISI IPaKTUIECKOM padbOThI
yyJaluxcs Majua, yMeHMi paboTaTh C TeOMEeTPUIYECKUMU 3a-
ITayaMM Yy IIKOJBHMKOB HET. YUYUTEIb OOJDKEH ITOKa3aThb,
KaK aHaJIM3UPOBaTh YCIOBUE 3a0auM, KaK I10 YCJIOBHIO 3a/1a-
4M caeJiaTh pPUCYHOK, KaK MPOXOAUT ITPOIIecc MoKcKa IIaHa
pelIeHMs U KaK 3TOT IUIaH peain3yeTcs.
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Tema maparpada BeIOpaHa He ciaydaiiHo. CuMMeTpud,
paccMOTpeHHasl Ha MPEeAbIIYyIINX YpoKaX ¢ TOUKU 3pSHUSI ee
NpPaKTUYECKUX TIPUJIOXKEHUM, SIBISISTCS €Ille¢ W MOIIHBIM
METONOM pellieHus 3amad. JlocTaToyHO BCIIOMHUTH, YTO B
yue6HuKe A. H. KonmMmoroposa «I'eoMmeTpus. 6—8 Kiacchl»
CUMMETpPHUS BBICTYNaJIa OCHOBHBIM METOJOM J10Ka3aTeIbCT-
Ba TEOpeM U pelleHus 3adaay, KOTOpble CTAaHOBWJIMChH Ha-
DISIIHBIMM U JOCTynHbIMU. B maparpadge maHbl OCHOBHBIE
CBOICTBA CUMMETPUM, PACCMOTPEHO pelieHue 3agaur Ne |
H IIpemiaraoTces 3agadr Ne 2—5 1S COBMECTHOTO pelleHUs
B KJ1acce.

OCHOBHBIE CBOIICTBAa CUMMETPHUU MOXHO C(HOpPMYIMPO-
BaTh KakK pe3yJbTaT JIa0OpaTOPHO-TIPAaKTUUYECKON padOThI
Mo 1iaHy yuntenst. @opMyIMpoOBKU CBOMCTB 3ay4yWBaTh HE
HYKHO, Bedb Ha JAHHOM OJTalle OBJAACHUS T€OMETpUEH
IJ1aBHasl 3aJadya COCTOUT B (DOPMUPOBAHUU OTbITA TE€OMET-
pUYECKOIl OesTeIbHOCTA YYeHMNKOB, BKIIIOYAIOIIETO W 3Je-
MEHTBI JIOTUYECKUX PACCYKICHUMA.

Kacasich Borpoca peuienus 3agad Ne 2—5, 3amMeTuM, 4To
JIOTMYECKOMY OOOCHOBAHMIO MOXET MPEAIIeCTBOBATh IIPaK-
TUYECKUI 3Tall, KOTrJaa 3agadya peliaeTcsi, Hanpumep, nepe-
rubanuemM aucta 6ymaru (Ne 2 m 3) wim MeTomom Tpob u
o600k (Ne 4 u 5).

IMTouck pelieHUs 3ama4 MOXKET COIIPOBOXKIATHCS CUCTE-
MO HaBOJSIILIUX BOTIPOCOB YYUTESI.

IMogpo6HbIE aHanmn3 3agadurt Ne 2 faeT y4YeHUKaM He
TOJILKO pEIlleHHWe, HO U obpasell pacCyXIeHUU, KOTOPbIA
OHM MOTYT IPUMEHUTbH IIPU CAMOCTOSITEIbHOM PEIIeHNN 3a-
Jad Ne 2 m 3.

BaxxHo 1mokaszarb yueHHMKaM, KaK CBsSI3aHBI MEXIy COOOM
pelleHus pa3HbIX 3agad. Tak, B pemreHuu 3agad Ne 4 mc-
nosab3yeTcsl pakT, KOTOPhIA 0ObSICHEH MpHU pa3dope BTOPOit
3aJa4u, a MMEHHO: CUMMETPUYHOCTb KOHIIOB OTpe3Ka, Jie-
KalUX Ha OKPY>XXKHOCTHU (KOHIIOB 110001 XOpIbl OKPY>KHOC-
TH), OTHOCHUTEJILHO AHaMeTpa, NEePHeHINKYISIPHOTO XOpe
U TIPOXOISIIETo Yyepe3 ero cepeauHy. Borpoc o6 ocobeH-
HOCTHU PACIIOJIOXKEHUsI OTHOCUTEIBHO APYT Apyra Bcex aua-
METPOB OOHOM OKPYXXHOCTH (BCE OHM IIPOXOIST 4Yepe3
LIEHTP) HAaBOAUT HA HEOOXOAMMOCTh TTOCTPOCHUS AIBYX 1A~
METPOB U HAXOXIEHUS NX TOUKHU ItepecedeHms. [Tomoxenue
LIEHTPa OKPYKHOCTU U OJTHOM €€ TOUKM MOJIHOCTBIO OTIpeie-
JISIIOT caMy OKPY>KHOCTb.
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YKA3AHUA K PELLEHUIO 3AJAY YHEBHUKA

2. HaBopsiue BOIIPOCH B 3amade MOTYT OBITh CJIEAYIO-
IIMU:

— Kak pacnoioxeHbl OTHOCHUTEJILHO OPYTr Opyra Ipsi-
Mble, MepeceKallIne OKPY>KHOCTh?

— Kakwue nyru okazanuch paBHbIMU? Bbineaum ux.

— PaBHBIE myru — Oyru, coBHAfaloOnIde IIPU HaIoXKe-
Huur. Kak neperayTb OKpy>KHOCTb, YTOOBI BbIIICJICHHBIE TYTH
coBnanu?

— YeM 1151 OKpYKHOCTU SIBJISIETCS TUHUS cTUOa?

— Kakoe CBOWMCTBO AuaMeTpa OKPYXHOCTHM HaM W3-
BECTHO?

— JleicTBUTENILHO JI KOHIIBI IyT CUMMETPUIHBLI OTHO-
CUTEJIbHO nuaMeTpa?

— IlepneHOUKYJISIpHBI U TaHHbIE TIpSIMblEe AUaMeTpy U
JIeJISITCSL I OTPE3KU TMPSIMbIX, 3aKJIIOUEHHbIE BHYTPU OK-
PYXHOCTH, TMaMETPOM IToT0jIamM?

ITocie OTBETOB Ha 3TU BOMPOCHI pelieHrne 0oPOpMIISIETCST
OT TIOCJIEIHEerO BOMpoca K TpeOOBaHUIO 3a1auM.

VYuutenb MOXeT IMPEaI0XUTh yUeHUKaM (GopMy 3alucu
YCJIOBUS U pellieHus 3agayu B TeTpagu. Ho eciu oH courteT
9TO JIMIIIHMM, BIIOJJHE MOXHO OrpPaHMYUTHCS YCTHBIM
pa3bopoM, COMPOBOXIAIOLIMMCS HEKOTOPbIMU 3alUCSIMU
Ha JI0CKe.

5. 3apaua anHajgormyHa No 1, pa3oOpaHHOII B TEKCTe
yyeOHUKa, XOTSI U HEMHOTO cioxHee. Ee perreHue yuurenb
MOXET MOJHOCTBIO paccKasaTh caM (0e3yCI0BHO, OObsICHE-
HUSI YYUTEJIsl HE JOJKHBI ObIThb UYMCTO CUHTETUYECKUMU, B
HUX JOJKHBI TPUCYTCTBOBATh U BJIEMEHThI aHATUTUUYECKUX

paccyXIeHU).

§ 33. O[lHO BAXXHOE CBONCTBO
OKPY>XHOCTH (2 v)

OcHOBHbIE NOHAMUS. NOHATHE FeOMETPUUECKOM (OUTypbl U ee
CBOMCTBa.

lMpedmemmneie pesysbmamer. pelatb 3a0a4n Ha HaxoXAe-
HUe OJIMHbI OTPe3Ka, NepUMeTpa MHOIrOYroibHUKa, Be/IMUKHDI
yrna, nnowann durypbl 1 obbema Kyba; BbINOAHATb PUCYHOK
No YCNOBMUIO 3ajadyd, MCNOJIb30BaTb YepPTEXKHble WHCTPY-
MEHTbl; MPOBOAUTb MNPOCTEHIIME [OKa3aTeNbCTBa, BOC-

11



NPUHUMATb YepTeXKa Kak Lefoe 1 noJsiyyatb HHpopMaLHUIo U3
uepTexa.

JlusHocmusle pe3ysnemamesr: PasBUTUE KOMMYHWUKATHUBHbIX
YMEHUM U NO3HaBaTe/IbHOM aKTUBHOCTH, (POPMUPOBaAHHUE WH-
Tepeca K reoMeTpuM.

Buympunpedmemmnoie u mexcnpeomemrsie cB83u: NnaHu-
MeTpHUs (OKPY>KHOCTb).

KOMMEHTAPUMU. BaxxHble CBOWCTBA OKPYKHOCTU, KO-
TOPBIM TTOCBSIILIEH JaHHbINI Maparpad, kacaeTcs yrjioB, BITU-
CaHHBIX B OKPYXHOCTb. [lepeoe ceoiicmeo — BIUCAHHBIN
YIoJ1, OIMpAaIOIINIicS Ha nuaMeTp, paBeH 90° — MOXHO 00-
Hapy>XUTh OMBITHBIM ITyTEM B COOTBETCTBUU C TTOCTPOCHMUSI -
MU, BblnmosiHeHHbIMU B No 1. Heo0XoaMMoCTh JIOTMYECKOTro
000CHOBAHMS BBITEKAET M3 TOTO, YTO BLIBOJ O BETUYUHE MO-
CTPOEHHOTO yIJjla MOJY4YeH B pe3ybTaTe UHAYKLIMU U, BOOO-
1IIe TOBOPSI, IOKA SBIISIETCS JINIIb TUIIOTE30i1 (Bedb 8ce Cly-
Yyay paCCMOTPEHBI ObITh HE MOTYT, UX O€CKOHEYHO MHOTO).
JoxazaTeabCTBO TIPOBOAUT YYUTEIb, HE TOPOIISICh M CTapa-
SICh TOOUTBCSI OT YUYEHUKOB IIOHUMAHMS XOAa JIOTMYECKOTO
paccyXIeHusl.

[TonpoOHBIN aHanu3 3agadyu Ne 2 nocTaTodeH JJisl TOTO,
YTOOBl YYEHUKH CMOTJIM BBIMOJIHUTH MOCTPOCHHUE CAMO-
cTrogTeNibHO. B ciiydae 3aTpynHeHMI BCe TOCTPOESHUS MOXK-
HO TIPOBECTU Ha JOCKE.

HanpHeiimas pabora o6061IaeT pe3yabraT 3agaun No 1
Ha cJIy4ail JIo60ro BIMCAHHOIO yIJia M CBSI3BIBAET BIUCAH-
HBIII YTOJ C COOTBETCTBYIOIIUM LIEHTpaJIbHBIM. Bocmpusi-
TUIO 3TOTO (hakTa OYEHb ITOMOTaeT XOPOIIO BHIMOJHEHHBIM
PUCYHOK U IIpeABapuTesibHAasI paboTa ¢ HUM.

3amMeTnM, UTO TIpeaiaraeMble TSI pEIIeHUs 3aJa9l BeCh-
Ma HeTpOCThl, U €C/IM paboTa Haj HUMU He JIOCTYITHA y4de-
HUKaM, MOXHO OTPaHUYMUTHCS TOJILKO pa3b0OpOM YCIOBUS,
IMOCTPOSHUEM UepTexXa U eTO aHAJIU30M, T. €. BhIUJIECHEHUEM
OTAEIbHBIX BJIEMEHTOB PUCYHKA, BKIIOYEHUEM BTHUX dJie-
MEHTOB B pa3jJIMYHbIC CBSI3M U OTHOIIEHUSI. DTO OCOOEHHO
KacaeTcs 3amad Ne 7 1 8, KOTOpBIe HETIPOCTHI U IUIST AEBITH-
KJIACCHUKOB. PenieHust 3Tux 3ama4 JaHbl B y4YeOHUKE.

HanmoMHUM, 4TO OCHOBHBIM YMEHHEM, KOTOPBIM IIIKOJIb-
HUKU OOJKHBI OBJIAAETh, SIBISIETCS YMEHHME HM300paxkaTb
YTOJI, BHUCAHHLINA B OKPY>KHOCTh, HAXOJUTh €ro Ha YepTeke
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U HaXOIMThb BIIUCAHHBIE YIJIbI, OMMMpAIOIIecs Ha OTHY U Ty
Ke OyTy OKpy>XHOCTH. Ho 1 3T0 yMeHUe, ToBTOpsIeM, He SIB-
JIsieTcst 00si3aTeIbHBIM JJIs1 IIIECTUKIACCHUKOB.

YKA3AHUA K PELLEHUIO 3AAY YHEBHUKA

2. B peuieHuM 3a1a4m BaXkKeH aHAIU3.

— Yo 3HAYUT ITOCTPOUTH MPSIMYIO, IIPOXOISIIYIO Yepe3
TOUKY A NepHeHAUKYISIPHO TIpsiMoii [? [DTO o3HAYaeT, 4YTo
HY>KHO IOCTPOUTH ITPSIMOM YIoJI ¢ BEPIIMHOI B TOUKe A Tak,
YTOOBI OHA U3 CTOPOH JIeXKasla Ha TaHHOM MPSIMOIA. |

— Kakoii pakT OTHOCUTEJILHO MPSIMOTO yrja BbIBEAEH B
xopae pemieHus 3agadyr Ne 1? [IIpsimoir yroj, BnucaHHbBIA B
OKPYXKHOCTb, OITMpaeTcs Ha IHaMeTp 3TOM OKPYXKHOCTH.
OTOT (akT UCIob3yeM B pellieHuu. TpedyeTcss moCTpOUTh
OKPY>XXHOCTb, ITPOXOASIIYIO Uepe3 TOUKY A (4TOOBI yToJ1 ObLI
BIIMCAaHHBIM) U II€peCceKaloNnlyio mpsaMylo / B KaKoii-HUOYIb
TOUYKE, OTIIMYHOM OT TOUKM A.]

— BaxHo 51, rae OyaeT HaXOAUThCS LIEHTP 3TOM OKPYK-
HOCTM U KaKHUX pa3MepoB 3Ta OKPYKHOCTh JIOJKHA OBIThH?
[Het, 3TO He BaXXHO, TaK KaK CBOMCTBO yTIJjia, OMMPAOIIEro-
Csl Ha IMaMeTp, CIpaBelJIMBO JJIs TI0OOI OKPYKHOCTH. |

[Tocne Toro Kak OKpy>KHOCTb OyIeT ITOCTPOeHa, IJisl BbI-
SICHEHUSI TIOJIOKEHWSI BTOPO# CTOPOHBI BITMCAHHOTO TPSIMO-
ro yria HYXHO M300pa3uTth ee auameTp. Mmes IeHTp u
BTOPYIO TOYKY TiepecedeHUst TpsIMOii / ¢ OKPYKHOCThIO,
IMPOBOINM TUAMETP.

3. Pemienne 3amayn HaYMHAETCSI CO CBOMCTBA KBaapaTa.
Y kBanpata Bce ymibl TpsiMble. BnivcaHHoO# mpsiMoil yrona
OIMpaeTcs Ha JUaMeTp OKPYXKHOCTU, 3HAUYUT, OTpe3oK AC
SIBJIsIeTCS nuaMeTpoM (Ha Hero omnupaercs yroi ABC). Ho
Ha 3TOT Xe oTpe3oK onupaercs u yroi AMC. Bbioo: yron
AMC — nipsimoii. Jlanee MOXHO, cKa3aB O TOM, YTO BEepIIU-
HBI KBajipaTa pa30ouid BCIO OKPY>KHOCTb Ha YEThIpEe paBHBIE
4yacTu, cpaBHUTb yriibl AMD n CMD. OHu oka3bIBalOTCS
PaBHBIMU KaK BIMCAHHbIE M OMUpAIOIIecs Ha paBHbIE Ay-
T'H, CJIeJ0BaTebHO, KaXIblii 13 HUX PaBEeH IOJOBUHE yIjia
AMC, 1. e. 45°. Yron BMC coctout U3 TpeX paBHBIX YIJIOB
o 45° Kaxknplil, 3HA4UT, €ro BeJIMYMHa paBHa 45 x 3 = 135°.

4. PaccyxxaeHus mpu pellieHUH 3aa4d TTOXOXM Ha mpe-
IBIAYIIE, HAUMHATD MX HYXXKHO C BBISICHEHUS BEJIWYUH YT-
JIOB TIPaBUJILHOTO TPEYTOJbHUKA.
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5. Kak 1 B Ne 4 B 3agaue onpeaensiiorT BeJIMYUHY AyTy, Ha
KoTopyto onrpaercs yron ADC, a 3aTeM HaXOAAT BEIMINHY
COOTBETCTBYIOIIETO BIMCAHHOTO YIJia.

6. B 3agaue orpe3ok AB HEOOXOOIUMO CBS3aTh C paiu-
YCOM OKPYKHOCTH, TaK KaK HUKAKUX WHBIX TUHEWHBIX 2JIe-
MEHTOB 3aJaHHOM JUTMHBI HET, TO3TOMY CJIeyeT COeAUHUTh
TOYKN A M B ¢ IECHTPOM OKPY>KHOCTH ¥ COCPEIOTOUNTRLCS Ha
noJiydeHHOM TpeyrojibHuKe. Kakoro oH Buga? [OH paBHO-
OenpeHHbBIN, TaK KaK IBE €ro CTOPOHBI PaBHBI KaK paglyChl
OKpyXHOCTH.] YTO ellle MOXHO cKa3aTb 0 HeM? MoXHO Ju
OIpeNeIUTh BETMYMHY LieHTpajbHOro yria? [s aToro He-
00X0mMMO 3HaTh, CKOJBKO IpamycoB B myre AB.] Ectb 1n
BJIEMEHT, MO3BOJISIONINI 3TO onpeaeanTsh? YTo elle He uc-
noab3oBain B peumreHun? [Yron ACB.] YyeHuku c Io-
MOIIBIO YUUTENS T0OpaJIUCh 10 HAaYaJbHOTO MyHKTAa pelle-
HUsI, TeTIepb MOXHO 0(OPMJISITH PEIICHUE.

§ 34. 3AJA4YN, TOJIOBOJIOMKMH, UTPbI (1 u)

llpedmemmnele pesysbmamer. BbILENATb B YCNOBUMU 3afauu
[aHHble, HeobXxoauMble ONS PELIEeHUs; AenaTb PUCYHOK K 3a-
[aye; CTPOMUTb JIOTMUYECKYIO LIEMOYKY PacCy’>KAeHWH; conoc-
TaBNSATb NOJYUYEHHbIN pe3ybTaTt C YC/IOBUEM 3a[auM.
MemanpedmemHbie pe3yabmamer. pasBUTHe BOOBPaXKeHHs,
MHTYMLMK, HECTAHLAPTHOrO MbILLIEHUS, NpHobpeTeHHe onbl-
Ta NOMCKOBOM OeATENIbHOCTH.

JlusHocmusle pesyssmamer. (POPMUPOBAHUE MOOXKHUTENb-
HOrO OTHOLLUEHUS K 3aHSATUSIM reoMeTpHer, pa3BUTHE KOMMY-
HUKATUBHbIX YMEHWUI, 3CTETUYECKOE BOCNHUTAHHE.

KOMMEHTAPHU. PekxoMeHayeTCs1 paCCMOTPETh PellIeHUs
OTHEJIbHBIX 3a1a4, Haubosiee TPYIHBIX B METOAUYECKOM OT-
HOIIIEHWW. 3aMETHUM IIPU 3TOM, UYTO B YIeOHUKE MTaHBI OTBE-
ThI ¥ PEIIeHUsT MPAKTUIECKU KO BCEM 3a1ayaM.

XoTs 3agauM B yYeOHUKE 1 CHAOXEHBI pelIeHUSIMU, TEM
HEe MEHee CJielyeT Mpearatb ydYeHMKaMm padoTaTh Hal HU-
MU CaMOCTOSITEJILHO, HE TJISIS B OTBETHI.

IMocnemnuit ypok B 6 Kiacce XKelaTeJbHO OTBECTH Ha
MpOBENeHUE 3aYETHOTO YPOKa, IUIAHUPOBAHUE KOTOPOTO
OCYIIECTBJISIET YYUTENb C YIETOM YPOBHSI OCBOSHUS MaTe-
puaja Kypca B Kjacce.
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YKA3AHUA K PELLEHUIO 3AJAY YHEBHUKA

1. Y mecturpaHHoro KapaHjaiiia 8 TpaHeil, eciu OH He
orroueH. Ecim ke paccMaTpuBaTh MOATOUYEHHBIM KapaH-
Jlall, TO OTBET 3aBUCUT OT CIloco0a 3aTOUKM. 3aiadya noka-
3bIBaeT HEOOXOAMMOCTD AOTIOTHEHUS YCIOBUS IS TIOTyYe-
HUSI OMHO3HAYHOTO OTBETA.

2. 3amauyy MOXHO pellIdTb MPaKTUYECKH, pa3aaB yueHU-
KaM OyMaskHble LIETIOYKM U3 Tpex KoJjel. Bo3aMoxHo, 4To
MpeaMeTHOE pellieHue ISl HUX OyaeT Mpolle.

3. B penteHnM UCIONB3yeTCsT CBOMCTBO CUMMETPUH OK-
PYXXHOCTH OTHOCUTEIBHO JIDOOTO CBOETO IUaMeTpa.

5. Bo3aMOXHO, 4TO pelIeHUIO IIOMOXET CAeaylollee neii-
CTBHUE YIUTEIST: OH «CTUPAET» OMHY U3 «CTEH» M TAKUM oOpa-
30M youpaeT 4 6amHu. Tenepps HyXXHO HAaliTX HOBOE I10JIO-
>XKeHUE 3TOM CTeHBI, TaKoe, YTO GAIllHU 0Opa3yloTcs Ha TIe-
pecedeHN! C OCTaBIINMUCST CTEHAMM.

6. OOparuTe BHUMaHME Ha CXOACTBO OTBETA C PellICHUEM
Ne 5 u1 IipoBenMTE AaHAJIOTUH.

8. MoxxHO cHayalia BBISICHUTh, KaKOBa IUIOMIAlb TaHHO-
ro MpsIMOyToIbHUKA. Takas e Tiomaab oyneT U y MICKOMO-
ro kBagpata. Otrcioma TojyyaeMm, YTO CTOpPOHA KBajapara
IIOJDKHA OBITh paBHA 6 eOWHUIIAM, 3HAYUT, JIMHUS pa3pesa
ITOJDKHA OBITH CTYIIEHYATOM.

9. IMoackaszkoii MOXET CIYyXWUTh 3aMe4yaHue, 4TO OJHa
CTOPOHA MCKOMOTO TpEyrojibHMKA AOJDKHA OBITh BIBOE
MEHBIIIE BHICOTHI TPEYTOJILHUKA, & BTOPasl NOJIKHA PaBHSTh-
csl CTOPOHE TPEYTroJIbHUKA, K KOTOPOM 3Ta BHICOTA MPOBE-
TeHa.

11. 3ameTiM, YTO B 3Be3[le HY:KHO OCTaBUTh Hepaspe-
3aHHOM KaK MOXHO OOJBIIYIO YacTh, NIPUYEM TaK, YTOOBI
9Ta YacTh cTajla YacThlo KCKOMOTO TapajijieJiorpaMma.

12. [Ins ympollieHus pellieHUs] MOXHO pacyepTUTh (hu-
Typbl Ha OoJjiee MeJIKMe KBaapaThl U TPEYTOJIbHUKU COOTBET-
CTBEHHO.

15. [lenst TyHHBI cepIl HA YacTU, HY>)KHO 3aMETUTb, UYTO
TepecedeHre JTUHUI pa3pe3a BHYTPU cepria JaeT MOITOTHH-
TeJIbHbIE KYCOUKM.

16. lepen BHIMOMHEHUEM 3aJaHUSI MOXHO BCITOMHUTb,
BCeTIa JIM TTOHOOHBIe 3aaul UMEIOT pellleHus, W, TTOACIH-
TaB KOJIMIECTBO YETHBIX M HEYETHBIX Y3JIOB, HaUaTh pellle-
HUE C HEYETHOTO y3JI1a, €CJIU TAKOBOM UMEETCS.
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18. PelreHne MOXHO OCYIIECTBUTh MPEAMETHO, CIOeJiaB
W3 KJIETYATOM OyMard WJIMHIP W HaHeCs Ha HEro PUCYHOK
B COOTBETCTBUU C YCJIOBUEM 3aauyH.

20. MoXHO BCITOMHUTH pelneHue 3agaun Ne 7 u3 § 1, roe
YeThIpe CTpaHbl COCEACTBOBAIM IPYr C Apyrom. PereHue
JIAHHOM 3a/1a4¥ aHAJIOTUYHOE.

24. PemieHue 3aJauu MOXHO TIPOBOAUTH 0€3 MpeaBapu-
TeJIbHOTO aHaJIM3a, METOJI pellleHUus — Mepedop BapuaHTOB.

25. TpeyroabHUK HEOOXOAMMO pa3iejvuTh Ha 4YacTu, a
9T YaCTU JOMOJHUTH IO TPSIMOYTOJILHUKOB (paBHbBIC TpeE-
YTOJILHUKHU IIPOHYMEPOBAaHBI OMMHAKOBO).

26./In1g pelieHUS OOCTaTOYHO BCIIOMHUTb TeMY
«OKpyXHOCTb», B KOTOPOI C ITOMOIIbIO 3aMKHYTOI Bepe-
BOYKH TOJIyJaJIN (GPUTYPBI pa3HOM (hOPMBEIL.

27, 28. 3aga4 MOXHO PEUIUTb MPEAMETHO, €ClIU yye-
HUK WCITBITBIBACT 3aTPYIHEHUS C OIlepHpPOBaHUEM o0pa3a-
MU.

29. YOpocTUTh pellieHrue MOXHO, IPOHYMePOBaB TOUKH,
Kak B 3agayax Ne 21 u 22 u3 § 18.

31. 3agaua peuiaetrcs MyTeM packpacku IOCKM B JBa
1IBETa, TaK KaK KOCTSIIKA TOMUHO COCTOUT U3 ABYX KJIETOK
(cM. pellleHMe aHAJIOTMYHBIX 3a1a4 B § 22).

33, 34. Peulenus 3amad MOryT OBbITh HaileHBI B XOJE
MPaKTUIECKNX pabOT ¢ pa3HBIMU MHOTOYTOJTbHUKaMU. Bax-
HO, YTOOBI MHOTOYTOJIbHUKHY ObUIN pa3IndIHON (hOPMBI.

35. 3amaua pemaeTcss METOAOM I10a00pa KOHTpIpUMEpa.
Yauteab MOXeET ee chopMyTpOBaTh UMEHHO B TAKOM BUIIE,
YTOOBI YYEeHUKaM MOTPeOOBAJIOCh HAWTU JIBAa TPEYroabHUKA
C TpeMsl paBHBIMU YIJIaMU U ABYMSI pABHBIMU CTOPOHAMM.

40. PemeHue ocCHOBaHO Ha CBOMCTBE BIMMCAHHOIO B OK-
PYXKHOCTb yTJIa, ONMPAIOIETOCS Ha TUaMEeTP.

43 (a). [Tone3HO COENUHUTHL TOYKU TaKUM 0OOpa3oM,
YTOOBI TIOJYYMJICS TPEYTONBLHUK, W ONPEACIUTh BUI 3TOTO
TPEYTrOJIbHUKA.

46. 3agauy MOXHO PEIIUTb MPAKTUYECKU, €CIIU TIPUJIO-
JKUTB IBA PAaBHBIX TIPSIMOYTOIBLHBIX TPEYTOIBHUKA C OCTPHIM
yrjioMm B 30° Apyr K ApYry, COBMeCTUB Oobine KaTeThl. [1o-
JlyyaeM TpPaBWIbHBIM TPEYrojibHUK, y KOTOPOro OjHa
CTOpOHA pa3zesicHa MOIToJaM, YTO M «IOKa3bIBAeT» YTBEPXK-
IeHVe 3aIa9M.

47. Ilone3Ho BCIOMHUTD, UTO JJISI 3aMOIIIEHUS TNIOCKOC-
™™ B § 31 cHavasa ObUIM TOJIyYeHbI TOJIOCKH.
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48. 3anaua gBigeTcs OOpaTHOM K 3ajgade Ha JeJieHue
TpeyrojibHUKa Ha 4 paBHbIe 4YacTH, TAE€ HCIOJb30BaAJIOCH
CBOWCTBO cpenHeild TMHUU. Ternepb Mo «BHYTPEHHEMY» Tpe-
VIOJIbHUKY HaAo JOCTpouTh B 4 pa3za OojblIuii Tpe-
YTOJIbHUK.

55. Ha penieHuu 3Toi 3aga4yy yYUTEIIb IIOKA3bIBAET yUue-
HUKaM OJIMH 13 CIOCOOOB pellleHus 3a1a4 KOMOMHATOPHOM
reomeTpuu. PereHne NoaIHOCThIO IIPUBEASHO B YYEOHMKE.

@ PekomeHpaumu no pabore

C 3/1eKTPOHHbIMU NPUIO>KEHUAMMU
K y4UeBOHHKY U POPMUPOBAHMIO
NMKT-koMNEeTEHTHOCTH yyalLUXCS

OueBUIHO, YTO TIpU paboTe C BJIEKTPOHHBIMU MTPUIOXKE-
HUSIMHM K Y4eOHMKaM CJeayeT HPUACPXUBATBCS OOIINX
METOAMNYECKUX MNPUHIUIIOB B COYETAHUM C METOIMKAMU
HMCMOJIb30BaHUS WH(POPMALIMOHHBIX pPECypcOB. YueOHas
JIesITeJIbHOCTb CTPOUTCSI HA OCHOBE CUCTEMHO-AESITEIbHOCT-
HOTO TIoAXxoda M HOJKHA CIIOCOOCTBOBATh (POPMHUPOBAHUIO
YHUBEPCAJIbHBIX YYE€OHBbIX NEeHUCTBUIA, MPU 3TOM BUABI Ae-
SITEJTbHOCTU JOJKHBI COOTBETCTBOBATh CTyNeHU obOpa3oBa-
HUs. Y yJaluxcs cCTapliei ITKOJIBl OCHOBHOE BHUMAaHME
yaessieTCss IPMMEHEHUIO MOJyYeHHBIX 3HAHUI B IPOEKTHO-
y4eOHOM, WCCIeNOBaTeIbCKOM NesITeTbHOCTH Ha YpPOBHE
npeanpoduIbHON MOATOTOBKU.

IIpu pabote ¢ 371€KTPOHHBIMU IIPUIOXKEHUSIMU K yueO-
HUKaM MOSIBJISIIOTCS OTMOJHUTEJIbHbIE BO3MOXHOCTHU JJISI
Pa3BUTHUSI MBICIUTEIbHBIX U KOHTPOJUPYIOIINX NEHCTBUIA,
a Takke KOMMYHUKATUBHBIX KOMITeTeHIIN. Takast BO3MOXK-
HOCTb O0O€cIieurBaeTCsl MHTEPAKTUBHBIMUA MOIYJISIMM Kak
o0yyJaromiero, Tak M IPOBEPOYHOTO M KOHTPOJUPYIOIIETO
xapakTepa. PaGoTa ¢ pasnuyHbIMU MHOOPMALIMOHHBIMU
pecypcaMM NOJKHA TlepeMexXaThCs Oecemoil ¢ yJIuTesieM,
o0cyXIeHueM B Irpymrax v 3anucsiMu B TeTpaisax. OIHaKo
He cliedyeT yBIeKaTbCsl HalISITHOCTBIO, HalO TIOMHUTH O He-
00xoauMoCTH (pOpMUPOBAHUSI U Pa3BUTUSI APYTMX HaBbI-
KOB: UYT€HUSI, 00paOOTKM TEKCTa, B TOM UHMCJIE U C TTOMOIIIBIO
MHOOPMALIMOHHBIX MYJBTUMEINNHBIX PECYPCOB.
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MOXHO TIpeMIOXUTh CIAEAYIOIIUNA aJrOpuTM pabOThI:
BOCHpUSITUE MH(OPMALIMU, aHAJIU3 TTIOJy4eHHOU nH(hOopMa-
Uy, IIpoBepKa ITOHMMAaHMsI, caMoolleHKa (pediiekcust),
omnpejejeHUe JajbHEillero MaplipyTa MpPOIBIKEHUS B
yuyeOHOM MaTepuaie.

Yuurenb odbydaet padote ¢ nHGopMauuei, popMyaupy-
eT e O0ydYeHUsI, YIUT paboTaTh ¢ MH(POPMALMOHHBIMU
00bEeKTaMM, CTPOUTHb 0Opa3oBaTeIbHbIE MAapPIIPYThI s
JOCTUKEHUSI TOCTaBJIEHHbBIX LIEJIeiA.

CrieiajibHO OOpaTMM BHUMAaHME, YTO MOCJeI0OBaTe/Ib-
HOCTb, 3Tallbl pa0OTHI C yUeOHBIM MaTEepUAIOM YUUTEb OTl-
penensger, ONupasich Ha WHIWBHUAYaJbHBIE OCOOEHHOCTU
KaXKJI0T0 yJalllerocsl WJIU TPYIbl yYalluxcsl.

Hanee Mbl mpemjiaraeM HpUMEpP ITOCTPOCHUS y4eOHOro
3aHSITUSI, HA KOTOPOM OYIyT MCITOJIb30BaThCsI KaK TPAaUILIM -
OHHbIe NoaurpacduIecKre U3NAHUS, TAK U UHTEPAKTUBHBIE
HarJsigHbIe ITOCcoOusI.

B Havane 3aHATHS y4uTeNIb CO3MaeT MOTUBALIMIO M3y4e-
HUSI KOHKPETHOM TeMbI, 00O3HadaeT yd4yeOHBIC LU U
MapuUIpyThl, TT0 KOTOPBIM ydallliecs MOWIYT K UX JOCTUXKE-
HU1o0. Ecii ecTh XOpOII0 MOATOTOBIIEHHBIE yJalllkuecs, a Te-
Ma He O4YeHb CJIOXKHasl, MOXHO IPUMEHUTb TEXHOJIOTUIO
«OIepeKalolIero» o0ydeHusl, Koraa y4eHUK 110 3apaHee OM-
peleeHHOMY yUuTeJIeM MapIIpyTy CAaMOCTOSITEJIbHO 3HAKO-
MUTCSI C HOBO#1 TeMOil 1 Ha YpOKe KpaTKO OIMUChIBAeT U3Y-
yaeMBIil KpyT BonpocoB. i co3maHust MOTUBALIUU paboTy
WHOTAa lieJecoo0pa3HO HayMHATh CO 3PUTEJIBbHOIrO psija.
DTO MOTYT OBITh MJLTIOCTPALIMK, KOPOTKHME BUACO- U aHU-
MallMOHHBIe (bparMEeHTHI, ClIali-110y, 3adaHusl MHTEpaK-
TUBHBIX MonyJeit. Kpatkue cBeneHuUs IIpyu HEOOXOAUMOCTU
duKcHpyloTCS yuuTeseM Ha JOCKEe U YYalllMMUCS B TeTpa-
JsIX. DTO IMMOMOXET OCBOUTb HaBbIKM KOHCIIEKTUPOBAHUS U
AKTUBU3UPYET 3PUTENIbHYIO NaMSTh. TaKoil MeTOI O3BOJISI-
eT 3aJeliCTBOBAaTh MPAKTUYECKU BCE OPTaHbl BOCIIPUSATHUS U
3 dEKTUBHO 00y4YaThCs YYalllMMCS C Pa3HbIMM TUMaAMU
BOCHPUSITUS.

Pabora ¢ MaTepuanaMu UHTEPAKTUBHbBIX HAIJISIAHBIX MO-
coOMii MOMKHA COYETAaThCsl ¢ TPAOUIIMOHHON y4eOHOM e-
sTeJIbHOCThI0. HampuMep, ydaluecsi MOTYT 3allMChiBaTh B
TeTpausX KIIOUeBbIe TEPMUHBI, BBIITOJHSTH MUCHMEHHbBIE
3afaHusl, yCTHO OTBEYATh HAa BOIPOCHI yuuTeas U T. 1. Oye-
BUJHO, YTO ydyaliuecsl paboTaloT ¢ pa3HbIMU UCTOUHUKaAMU
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vH(OpMaLIMK: TEKCTOM YyYeOHUKA, WUITIOCTPALIUSIMU, MYJIb-
TUMEIUNHBIMU OOBbEKTaMU, 3TO JaeT BO3MOXHOCTh aKTHB-
HO KCIIOJIb30BaTh NOMCKOBBIE, MCCIEAOBATEILCKUE BUIIBI
Y4YeOHBIX ICMCTBUIA.

JlesaTeIbHOCTD yYallnXxcsl 00s13aTeJIbHO JOIKHA COOTBET-
CTBOBATb MOCTaBJICHHOW y4yeOHOI 1IeJ1, KOTOPYIO YYEHM-
KaM CHadaja cooOllaeT y4uTelb, a BIOCICACTBUUA OHU
CaMM UX CTaBST. DTO MOKET OBITh 3HAKOMCTBO ¢ MH(pOopMa-
e, oopaboTka MHGpOpPMAIIUM, 3alTOMUHAHUE, UCITOJIb30-
BaHME MH(OpMAIMU IIPU PEIIeHUU Pa3IUIHBIX YISOHBIX
3anay4 u T. 1. I[Ipu padote ¢ nHGOpMALIMOHHBIMU OOBEKTAMU
MOTYT BCTPETUTHCSI TEPMUHBI, KOTOPBIE CJIOKHBI B IOHUMa-
HUHU, B 3TOM ClIlyyae padoTy ¢ MH(POpMallMOHHBIMUA UCTOY-
HUKaMU cJeAyeT COBMeIlaTh C 3aluCsIMU B TeTpaau U ApY-
TMMM BUAAMU IEeITEIBHOCTH, CIIOCOOCTBYIOIIMMHU JIydIIeMy
OCBOCHUIO MaTepurana.

ITocne obcykneHus ¢ yUuTeJIeM MOJYIeHHBIX CBEIeHU
YYEHUKHU MPUCTYIIAIOT K BHIIOJIHEHUIO TPEHUPOBOYHbBIX 3a-
IaHUl, oIpedcieHHBIX yunTejaeM. Ecim ydammecst mocra-
TOYHO IIOATOTOBJIEHBI, OHU pabOTAIOT C 3aJaHUEM CaMoO-
CTOSITEJIbHO, 3aTeM CJieAyeT KOJUIEKTUBHOE OOCYKAeHUeE
pe3yabpTaToB. B TOM ciydae, eciiu BBIIOTHEHUE 3agaHUil
BbI3bIBAaC€T 3aTPyAHEHUS, CJIEAyeT pa3o0paTb COBMECTHO
CITOCOOBI pelIeHMsI, a 3aTeM MPEIIOXUTh YIaIIIMCSI CaMOo-
CTOSITEJIBHO IIOpaboTaTh C MHTEPAKTUBHBIM MoaysieMm. Ilpu
KOJIJIEKTUBHOM paboTe ¢ TPEHUPOBOYHBIMU 3aJaHUSIMU
YIUTEIh MOXKET OpraHM30BaTh COPEBHOBAHME MEXOY yda-
IIMMMCS WM LEJBbIMU IpyNIaMu, a TakKxkKe NPUMEHUTD IpY-
rve UrpoBblie mpueMbl. B ciayyae eciu yueHUK paboTaet ca-
MOCTOSITEJIBHO € Y4eOHBIM MaTepUaJioM, IIPU XOPOILIIEM BhI-
MOJTHEHUU TIPOBEPOYHBIX 3alaHU MOXHO BBIMOJHUTh
JIOTIOJIHUTEIbHBIE TPEHUPOBOYHbIE 3agaHus. B mpotuBHOM
clydyae cienyeT elle pa3 o0paTuThcss K MHPOPMALIMOHHBIM
o0beKTaM, CIpaBOUYHBIM MaTepuajaaM, oOpasliaM pelIeHU
UT. .

MopMmbl opraHu3aLmu yuebHoM AeATeNbHOCTH
obyuatoLmxca

YyeHuK BBEIOMpacT MHAUBUAYAILHYIO 00pa30BaTeIbHYIO
TPaeKTOPUIO, KOTOpasi BKJIIOYACT 3alaHUsl Pa3INYHBbIX BU-
IOB: MH(MOPMALIMOHHBIE, IIPAKTUYECKNE, KOHTPOJIbHEIE.
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®opmbl opraHM3alMy yYeOHOU MEeSITETLHOCTH OTpEemesis-
IOTCSI BUOAMM Y4eOHOI pabOoThl, CIeHU(PUKON y4eOHOM
TPYTIITBI, U3Y9aeMBIM MaTePUAIOM, YICOHBIMHU HEISIMU.

Bo3MOXXHEI cieaytonne opraHn3almoHHbIe DOPMBI 00Y-
YEHUSI:

P KJIacCCHO-ypOYHasl cucTeMa (M3ydeHHe HOBOTO, TpaK-
THKYM, KOHTPOJIb, TOTIOJTHUTEIbHAS paboTa, ypOKHU-3a4ETHI,
YPOKM — 3aIllUThl TBOPUYECKUX 3amaHmit). B maHHOM ciydae
MCMOJB3YIOTCSI BCE TUITbI OOBEKTOB, MEXIIPEIMETHbIE CBSI-
34, TIOUCK MHMOPMALIMU OCYIIECTBISIETCS yYalllMMUCS MO
PYKOBOJCTBOM YUUTEJISI;

P uHAVMBUIYadbHAsT Y1 UHIWMBUAyalIu3upoBaHHas. Takue
(bopMBbI pabOTHI MO3BOJISIIOT PETYJIMPOBATH TEMIT MPOJIBUXKE -
HHUS B OOYYeHMM KaXJOro IIKOJbHMKA COOOpa3sHO ero
criocobHocTaM. IIpu paboTe B KOMIBIOTEPHOM KJIacCe II0
3apaHee I10J00paHHBIM WHGOPMALIMOHHBIM, IIpaKTUYe-
CKMM M KOHTPOJILHBIM 3adaHUsSM, COOpaHHBIM U3 COOTBET-
CTBYIOIIMX OOBEKTOB, (OPMHUPYIOTCS WHAWBUAYATbHBIC
3aJlaHus IJ1s1 y9aluxcs;

P rpyninoBast pabora. [IpenBaputesbHO yUUTEIb (DOPMU-
pyeT OJIOKU 00BEKTOB UJIM OOLIUI OJI0K, HA OCHOBAaHUU A¢-
MOHCTpPAIIMU KOTOPOTO MPOUCXOAUT OOCYXXAEHUE B IPyINax
obuieit mpoOiaeMbl MO0, MPU HAJIUYUU KOMIIBIOTEPHOIO
Kjacca, 00CyXIeHNe MUHM-337a4, KOTOPhIE SIBJISTIOTCS CO-
CTaBHOI 4acThIO OO0l YUYeOHOM 3a0a4n;

P BHeKJlaccHast paboTa, WucclienoBaTe/ibckasi padoTa,
KpYXKOBasI paboTa;

P camocTosiTe/IbHAs paboTa yJaliuxcsi Mo U3y4eHUo HO-
BOro MaTepuaja, oTpabOTKe YUYeOHBIX HAaBHIKOB U HABBIKOB
MPaKTUYECKOTo MpUMEHEHUsT MPUOOPETEHHBIX 3HAHUIA; BbI-
MOJIHEHUE WHIUBUIAYaAJbHBIX 3aJaHUil TBOPYECKOIO Xa-
pakTepa.

,D,M,anTqucxme MOoJeJin npoeseneHna YpoKoB

KoHcTpyrpoBaHMe ypoka ¢ TprUMEHEHUEM 3JIEKTPOHHBIX
NPUJIOXKEHUH K YydeOHUKaM TpeOyeT COOIONeHUS psaa -
JakTudeckux mnpuHuumnoB. Cpeau HUX Hauboiee Cy-
IIECTBEHHBIMIA MOXKHO CYWTATh HPUHIIMIT CUCTEMHOCTH,
WHGOPMATUBHOCTH, WHAWBUIYATU3AIUN OOYICHMSI, TeHe-
pajiuzaluu uHbopmaluu (cucreMarusanusi MHGopMalnu,
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BbIWIEHEHUE TJIaBHBIX WH(OPMalIMOHHBIX OJIOKOB, 3aKO-
HOB, IIOHSITUI).

IToaroroBka yunTesst K ypoKy ¢ UCMIOJIb30BaHUEM WHTE-
PaKTHMBHBIX HATJISIAHBIX MOCOOUI HAaUMHAETCS C TIOCTAHOBKU
Hesiei ydebHoro 3aHsaTHs. Ha 3TOM 3Tame BaxXHO oOf-
peneuTh AUAAaKTUYeCKre eI U OXHIaeMble pe3yJibTaThl.
PesyabraramMmmu mMoryt ObITh (hOpMUpPOBaHUE, 3aKperieHue,
000011IeHNEe 3HAaHWI, YMEHUI, HABBIKOB, KOHTPOJIb 3HAHUI
u T. 1. Ha ciaenyromiem aTarie HeOOXOOAMMO BLIOpaTh (popMy
ypoKa: YpOK-HCCIelOBaHuEe, TPOOJEMHBIA YpOK, YpOK
KOHTpPOJIS, TIPAaKTUYECKOE 3aHATUE U T. . [Ipu 3TOM yum-
TeJIb JOJDKEH O3HAKOMMTBCS C MYJIbTUMEIUWHBIMUA OOBEK-
TaMM, BXOASIIMMMU B COCTAB MHTEPAKTUBHBIX HAIJISIAHBIX
nocoouit s MoA0OPKU MaTepualioB MO U3yyaeMoul TeMe
B COOTBETCTBMU C BBIOPpAHHBLIMM METOJaMU MPOBEICHUS
ypOKa, KOHTMHTEHTOM O0y4YaeMbIX, TUAAKTUIECKUMU TIpU-
eMaMu, UCTIOJIb3yeMbIMU Ha YpOKe.

BpIOMparoTcss 0OBEKTHI IS

P COTTPOBOXICHMS OOBSICHEHUS

» hopMuUpOBaHUS JIOTUYECKUX LIETIOUEK;

P cozmaHusi COOCTBEHHBIX MH(POPMALIMOHHBIX OOBEKTOB;

P TOA0OPKM MPaKTUIECKUX 3aTaHUl;

P 1TOJ0OPKU TECTOBBIX M KOHTPOJBHBIX 3a1aHUIA;

P IOATOTOBKM COOCTBEHHOTI'O 0JI0OKA KOHTPOJbHBIX;

P CTPYKTYpUPOBaHMS MONOOPAHHBIX MaTEPHAJIOB, CO3Ma-
HUS y4eOHOM NMpe3eHTaLuU TTPHU HEOOXOIUMOCTH.

3aK/IIOYUTETbHBIM 3TAllOM MOJATOTOBKY K YPOKY SIBJISIET-
Csl CTPYKTYpPUPOBAaHUE 3JIEMEHTOB YPOKa, 3/1eCh TPOUCXOIUT
JIeTajiu3alusl 3TaroB MNpUMeHeHUs] WHGOPMaLMOHHBIX
O00BEKTOB, OINpENeseTcsl IIUTEIbHOCTbh 3TamnoB, (OPMBI
KOHTPOJIbHBIX ¥ TPAKTUYECKUX 3aHSITUIA.

TakuM oOpa3oMm dopMmupyeTrcs IJIaH ypoKa, KOTOPbIHA
BKJIIOYAET CJCAYIOIIMEe ATAIbl: aKTyaIM3allus 3HaHUM, U3y-
YeHNe HOBOTO, 3aKpeljicHHe M3y4YeHHOTo, KOHTPOJIb 3Ha-
HU 1 (popMyTHPOBKA 3aTaHU IS CAMOCTOSITEIIBHOTO M3Y-
YeHUsI, TTOCTAaHOBKA TEPCIIEKTUBHEIX Ieell maabHEHIIero
obydeHwUs (onpeaeyieHUe «TOPU30HTa» OOYYEHMS ).
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