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«Heo6xonuMo pa3BHBaTh 06pa3HOe MBIL-
JieHHe, OHO CBSI32HO C CHJIOH 3DHTEeJbHOro
BOCHPHSITHSI, ¢ yMeHHeM Habawonarth, ¢ pas-
BHUTHEM 3DHTeNbHGH NMaMATH H 06Pa3HOro BO-
o6paxenusi. [as kBamuduuupoBaHHoro pa6o-
yero, OJs TeXHHKa, MHHKeHepa o6JajaHHe
BCEMH 3THMH CBOHCTBAaMH upe3BHIYafiHO BaX-
Ho. OHo BJMsieT Ha TOYHOCTb, YeTKOCTb paGo-
TB, Ha pa3BHTHe MH300peTaTesbCTBa, Ha Ka-
4eCTBO €ros.

H. K. Kpynckas






NMPEOHMCJIOBUE

[ToBrIlIEHNE YPOBHS NOJUTEXHUUECKOTO 06Gpa30BaHUs BhI/-
BHraeTcsi B YHCJIO TVIABHEIX 3aJaU COBETCKOH LIKOJIBL.

Cpenusis o6imeo6pa3oBarejbHass TPyJAOBas IIKoJa Ha
6ase BOCbMH KJIaCCOB JOJXKHA [aTb B «TeUeHHE Tpex JIeT
cpenHee o6pa3oBaHue H NPO(ECCHOHANBHYIO OJTOTOBKY MIJIsI
paGoThl B ONHOH M3 OTpacjelli HApOAHOTO XO035HCTBA HJH
KynbTypel» I. OrpoMHOe pa3BuTHe NosyuyaeT oGpa3oBaHHe
6e3 OTpPEIBA OT IPOM3BOACTBA; IIpPH 3TOM Ilepef LIKOJaMH
pabouell U ceNbCKO MOJIOAEXH CTaBHUTCS HOBas 3ajaya —
TNOBBICHTb NPO(ECCHOHANBHYI0O KBaIM(DUKALMIO YyYaIIUXCH.
B cB43M ¢ 3THM B HOBOH IIKOJIe 3HAUUTEJbHO BO3PACTYT Tpe-
6oBaHusl K rpauyecKoil MOATOTOBKE YYallUXCH.

Ypoku Tpyzna, pabora B LIKOJBHBIX MACTEPCKUX MJIH B 3a-
BOJCKHX liexax NOTPe6GyIoT OT yyalllUXCs B IepBYIO0 ouepelb
yMeHHs1 yuTaTh uyepTexkM. OCHOBHOe 3aTpyJHeHHe, BO3HH-
Kalolllee TIPY YTeHUH MPOEKLHOHHBIX yepTexeil, 3aK/aoyaeTcs
B He[IOHMMaHMH yyalmuMHucs GOpMbl H300paxKeHHHIX NpeaMe-
ToB. ITosTOMy pa3BuTHE Yy ydalluxcsl IIPOCTPaHCTBEHHBIX
npeaCTaBJeHUH, YMeHUs BOCCTaHABJIMBAaTL B BOOGpaxeHHH
¢opMy npenmera mo 3aJaHHOMY 4YepTexYy, SBJseTCS TPYA-
Hefilie#i u3 3amady, CTOSALIMX Nepej IpenojaBaTeseM yepye-
HUA Ha NPOTSAKEHUH BCEero Kypca.

Ilpu oGyueHUH uTeHHIO yepTeKell OOBIUHO NPUMEHSIOTCSA
yIpaKHeHHs CJedyIOIUX THIOB: IOCTPOEHUE NO IBYM IIpOeK-
OUAM TpeTbell, NONOJHeHHe TMPOMYIIEHHEIX Ha IPOEKLHUAX

! 3akoH 06 YKpENJieHHM CBSI3H LIKOJHI C JKH3HBIO M O HajibHeiileM
Da3BHTHH CHCTeMBl HaponHoro o6pasoBanus B CCCP, pasgen I, craTes 4.
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JUHUH, onlpefieieHHe NPOeKUUH TOUYKH, NpHHa[Iexalleld mo-
BEPXHOCTH NpefiMeTa !, mocTpoeHue pa3pe3os u ceueHHil (B
TOM UYHCJIEe — KOCHEIX CeyeHMH), M300paxKeHHe B aKCOHOMET-
puM IpeaMeTa MO 3aJaHHBIM €ro OPTOTOHAJIbHEIM NPOeKLH-
AM, MOJEJHDOBAHHe N0 4YepTeXy U T. A.

B sTofl KHHre BHEMAHHIO YYHTeNs NPENJIaraloTcs 3afadyu
Ha TMOCTPOEHHE JONOJHHTENbHEIX BUAOB K 3aJaHHBIM B OpPTO-
rOHAJIbHBIX MPOEKUHSX HENIOJHEIM H300parKeHUsIM IpeaMeTa.

IMoHsiTHEe 0 MOJHBIX M HEMOJHbIX H300PaKEHUAX

UToG6H! BHISACHUTD, KaKHe H300paXKeHHUsT ME Ha3BIBaeM He-
NOJNHBIMH, PaCCMOTPHM CHauasa TpeGOBaHHUS K YHC/IY NpOeK-
LM Ha TeX YepTexax, C KOTOPEIMH KaXXIblil IpenofaBareb
NOCTOSTHHO BCTpeyaeTcss B yyeGHMKAax U Ha IPOH3BOJCTBE.
Cornacio I'OCTy?2, xomu4eCTBO BHAOB [Jsi H300paxeHHs
N aHHOTO NpeiMeTa «IOJKHO ObITb HAHMEHBUIMM H B TO Xe
BpeMs JIOCTATOUHBEIM [JIsl NOJYYeHHsS HeoGXOAUMOro Npej-
cTaBjaeHuss 0 HeM». [IOCKOJIBKY B 3TOfl KHHre pacCMaTrpu-
BAIOTCS TOJILKO NPOEKIUOHHBIE YePTEXKH, a He MalIHHOCTPOH-
TeJIbHBIE ¢ NPUCYIIMMHU NOC/AEeIHHM YCJOBHOCTSMH, TO «HEOO-
XOJIMMOe TNpeJCTaB/JeHHe» O NpeIMeTe OrpaHHYUBAETCS ero
reoMeTpuueckod ¢opMOll U He 3aTparuBaer ero pasMepos,
MarepHaJsa, YHCTOTH NOBEPXHOCTH H T. A.

Bynem HasbiBaTh H3006pa)KeHHe NOJHBIM °, €C/H YepTex
IDH HaHMeHbIIEeM BO3MOXKHOM YHCJe NPOeKLUHH HCUepns-
Balollle, OJHO3HAYHO omlpenessier GopMmMy HpeimMeTa, MO3BO-
JsieT pemaTth JOGYI0 TeOMeTPHYeCKylo 3amady, CBI3aHHYIO
¢ ¢opMofi, T. e. SIBJsIETCS] TeOMETPHYECKH ONpeje/eHHEIM.

H3o6paxenne npenmera OyleM HasbiBaTb HENOJHBIM,
ecJu:

1) KosnnuecTBO MpoeKuMil Ha YepTeXe HEJOCTATOUHO MJIS
OJHO3HAYHOTO NpEeACTaBJeHHusl 0 ¢opMe NpeaMeTa;

2) HeygmauHbI#l BEIGOD NpOEKUHH (HaxKe NPH LOCTATOYHOM

! YroBopuMcsi MOHMMATh HOJ CJOBOM <«IIpeAMET» OOBEKT IJfA BhI-
yepyyBaHHs, HaNPHMED TeXHHUECKYIO IeTajb, NpeiMeT o6HXoxa H T. I.

2 TOCT 3453-52, «PacnosioxeHue BHIOB (NPOEKIH) Ha yepTexes.

3 TepMHHBI <IOJIHOE» H <«HENOJHOe» H300Da)KeHHe NpHHAAJexKaT
npoteccopy H. &. UerBepyxuny, paspaboTaBlleMy TeOPHIO NOJHOTHI
IJs TAK HasblBaeMBIX «YCJHOBHHIX u306paxkenuit» (H. ®. HerBepy-
xnx—x,l g'iqu*exn NPOCTPAHCTBEHHHX (HIYp B Kypce reoMeTpuH, Yulen-
TH3, .
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HX KOJIMYECTBE) He MO3BOJIeT OJHO3HaYHO NpPeACTaBUTh (Op-
My InpejmMmeTa.

PaccmoTpuM mpocTefiuuil npuMep HeNoJIHOTO H300paxe-
HUs, HIIIOCTPHPYOLIMI nepBriil cayuali. Mi3BecTHo, 4To AMA
MOJIHOTO H306paxKeHHs Kyba B ciayuae, KOrga Kaxpias ero
rpaHp NPOEKTHPYETCss B BHAe KBajpaTa, HeOOXOAUMBI TPH
npoexuuy, JIBe npoekuuu (uept. 1, a) ABJAAIOTCS HENOJHBIM

R A

Yepr. 1.

nzo6paxenueM. OueBHIHO, ABYX NPOEKUUH HELOCTATOUHO
JJIS. yTBEPKIEHHs], UTO Ha 3TOM uepTexke U306paKeH HMEHHO
Ky0; uepTexx 1, 6 mokasbiBaer H306pa)ceHHe ILeJOro psiaa
npeAMeTOB, HMEIOIIUX Te e CaMble NPOEKLHH, KaKhe NaHHI
Ha yepTexe 1, a.

PaccMoTpuM mpHMep HeNOJHOTO H306pa)KeHus, HJIIO-
CTpPUpYIOLIUi BTOpPO# cayuail. Mi3BecTHO, 4YTO OJ1s1 MOJIHOTO
H306paxKeHHsl TPeyroJbHOH NPHU3MBI JOCTATOYHO IBYX IpO-
eKLHH, ec/H Ha OJHOHM M3 HHX BUAHO OCHOBAHHWE IIPHU3MBL
TakuM o6pasoM, H306paxeHHe Ha yeprexe 2, a Gyner HoJ-
HeIM. Ha ueprexxe 2, 6 maHbl TOXe JBe, HO yXe JpyTHe
NpOeKUHH TOH e caMoi npu3Mel. HeynauHelil BEIGOp npoek-
nuil nenaer ueprex 2, 6 HENOJHBIM H300paxKeHHeM: MH C
OIMHAKOBBIM OCHOBaHHeM MOXeM YTBepKJaTb, UTO OH H30-
6paxaer J1060H M3 NpelMeTOB, NMOKa3aHHBIX B aKCOHOMET-
pHH Ha uepTexe 2, 8.

Hrak, nonHoe Hu3oOpaKeHHe II03BOJISIET IIPEACTABHTH
OJMH eUHCTBEHHBIH NpeAMeT; HeMOJHOe H300pa)KeHue NaeT
BO3MOXKHOCTb IPeJCTaBUTh (POPMY IIOKa3aHHOTO Ha uepTexke
npeaMeTa IO-pa3HOMY, OCTaBJseT MeCTO [Jis JIOTafoK H
NpeANoJOXKeHUH 0 BO3MOXKHOHA (opMe nmpenMera.

OueBUIHO, YTO HENOJHBIE U300paXKeHUsT He rogaTcs s
NPOM3BOJCTBEHHHEIX yepTeXkel; OHH BCerlla HeBePHH C TOYKH
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3pennss [OCTa, Tak Kak Ha HHX JaHO MJH MeHble IpOeK-
¥, UeM HYXKHO JIJIfl OIpeJe/eHHOCTH YepTexa, UJau BeOpa-
HEI He Te NPOeKLHUH, KOTOpble onpefe/uan Obl NpefAMeT 0JHO-
3HayHo. OIHAKO YIpaKHEHHUS C HEMOJHBIMH H306paKeHUAMH
MOTYT MpHUHEeCTH GOJIBbIIYIO I0Jb3Y B NELATOTHUECKOM IIPO-
mecce.

Inis pelieHUst NPHUBeJeHHBIX HHXKe 3ajad Heo6XOLMMO
3JIeMEHTapHOe 3HAKOMCTBO Y4YaIUXCA C OPTOTOHAJbHBIMU
NPOEKUHMSMH FeOMETPUUECKUX Tes (NPH3M, UHJIMHADOB, IH-

i‘ ) P 4

a é u m.é.

Yepr. 2.

paMuz, KOHycoB H mapa). [Ipu H3J0KeHHH 3TOro MaTepHa-
Jia TI0JIe3HO 3a0CTPHUTh BHUMAaHUE yUalUXC Ha TOM, KaKHe
NPOEKLHH U CKOJIbKO ONpefessioT KaxKJoe IeoMeTpHUYecKoe
tesio. PexoMeHyeTcs TakKe NPOBECTH YIpaXKHEeHUsI Ha OIpe-
JleJIeHHe KOJIMUeCTBa NPOEKUUH, He0GXOAUMOTO MJIs MOJHOTO
n306paxeHus NPeJMeTOB; [JIs 5TOTO CJIELYET MBICIEHHO pac-
YJIEHUTb NpeJMeT Ha OTHesbHble TeOMeTpHYecKHe Tesla H
B3ATb KOJIHYECTBO IPOEKUMH, JOCTATOUHOE JJIs1 MIOJTHOTO H30-

GpakeHHs] Ka)AOT0 COCTABJSIONIEro NMPEeAMET TreOMeTpHue-
ckoro teJjal.

[IpuMeHeHHe HemoJHBIX M300paxeHHii B pabdore yuuTens

«[To gByM 3aJaHHBIM IPOEKIHUAM IIpeJMeTa HauepTHUTb
TPEThIO M HapHCOBaThb OOWHi BHA IIpefMeTa» — TaKoB 00-
MUK TEKCT YCJOBHH GOJBIIMHCTBA 3afay, [OMeIeHHBIX B
3TOH KHHTe. DTOT 1aGJIOHHbIH, XOTH B HEOGXOAUMBIH B MpaK-
THKe yYHuTeJi, THI YNpa)KHeHUH Ha UTeHHe uepTexed OT/IH-

! Mp cuxTaem NOJME3HEIM pacCMaTpHBaTb 3TOT BOMPOC TakK, Kak
oH u3naraercs E. B. 3enenununM («UepueHue B cpenueil wmwxkosae», Yumen-
rus, 1957; «Uepuenune», I'ocrexusnar, 1957).
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yaeTCcsl OT OOLIYHOrO TeM, uTo rpacdHyecKHe YCNOBHSI Npef-
CTaBJeHEl HeNoJHBIMH M306paKeHHSIMH H, CJeJOBaTeJbHO,
Kaxkfag 3ajfaua JOnycKaeT He OJHO, a HECKOJbKO pelleHHH.

3anaud, TpelOylolllMe OT YyyallUXCS ONpeleJeHHOTO
KOMIJIeKCa 3HaHHUH, crpynmupoBaHnl BMecTe. Tak, 3agauu
1—16 Tpe6yIOT TOJBKO YMEHHS UeDTHUTh NpEAMETHl NIPH3Ma-
THYECKOH W LUJIHHIpHUYecKoi (opmbl; 3amauu 17—37 npen-
[0JIaraloT 3HAKOMCTBO C IPOEKIHSIMH KOHyCa W NHUPaMHJH;
3amaud 38—55, KpoMmMe YKa3aHHBIX TeJ, MOTYT COJep-
JKaTh 1Iap.

BryTpu Kax[10#i U3 3THUX TpPyNN 3a4a4u NOAOOpPaHH B IO-
psliKe BO3pacralomiell TpyIHOCTH.

Bnaronaps noBrilIeHHOMY HHTEpecy K TexHHKe, Moje-
JUPOBAHUIO B Pa3/IHUHBIX KPyXKKax, paboTe B MacTepCKux U
Ha NPOU3BOJCTBE, MHOTHe yualiuecsi, 0cO0eHHO B IIKOJIaxX pa-
foueit MoJodexH, o6jganaloT GOJNBIIHM 3amacoM MpocTpaH-
CTBEHHHIX NpeJCTaBJeHHI He3aBUCUMO OT KJjiacca, B KOTO-
poM oHM yyarcs. ITosToMy cucTemMaTH3anus 3ajau sSBJSETCS
yCJIOBHOH ¥ BHIGOp 3ajauy IpenojaBaTeseM 3aBHCHUT OT
(haKkTopoB, KOTOpPHIe MOXKHO YUeCTb TOJIBKO NpPU 3HAKOMCTBE
C KJIacCOM.

Wcnosb3oBaHue HACTOSIIUX 3ajau NpeAnosaraercs B
VIII u IX xnaccax.

BosMmoxHo ucnoab3oBanue 3agau ¥ B VII kiacce, ecau
rpauueckue ycJOBHSl JaBaTh OJHOH NpOeKIHeH, a TeKCT yc-
JgoBui#i 3agau 1—50 cdopmynupoBate Tak: «[laH uUeprex
o6wemHoro Ttesna. Hapucyifite o6bpeMHble (DUTYPEl, KOTOpHE
MOXKeT H300pakaTb 3TOT ueprexk. Hapucyiite, xak OynyT
BRITJIALETh 3TH (PUTYDHl, eCJH CMOTPeTb Ha HHX CBepXy
(unu cOoKy) ».

OpnHa npoexknusi npeiMeTa IPH OTCYTCTBHH KaKHX OBl TO
HH OBLIO 0GO3HAueHHUH Bcerja sIBJISeTCS HENOJHBIM H306pa-
keHueM. Takue 3amauy AONYCKAalOT OTPOMHOe UHMCJOQ pelle-
HUH U BIIOJIHE COOTBETCTBYIOT BO3PAaCTHBEIM BO3MOXKHOCTSIM
yYaIIUXCS CeIbMBIX KJIaccoB !,

HexoToprle 3amauu MOTyT NPUMEHSTbCS IIPH Pa3HBIX CTY-
NeHdIX Pa3BUTHUSI NPOCTPAHCTBEHHBIX NpeJCTaBJeHMH y yua-
muxcs: HanpuMep, 3anauu 32, 40 u gp. HapsALy ¢ pelleHus-
MH, COIEpKAaIUMH NPU3MEl U UMJAUHADHI, AOMYCKAawOT pelle-
HUsl, BKJIOYAIOIMe KOHHYEeCKHe W IIapOBHE NOBEPXHOCTH.
[Tostomy mocsie Toro, Kak GyAyT H3yuYeHB NPOEKIHH BCeX

! PellleHus TakHX YAPOILIEHHDLIX 3a7auy B KHHTe He NMPHUBOAATCSH.



TeOMeTpPHUYECKHUX TeJI, T0JIe3HO BEPHYTHCS K paHee PaccMOT-
PEHHBIM 3a[auaM M IONKITATbC HAUTH HOBHIE peLIeHHs Ha
ocHOBe GoJiee LIMPOKHX NPOCTPAHCTBEHHBIX IPeACTaBJEHHH.

IIpumepsl pelieHu#t 3amauy maHbl Ha cTpaHuunax 31—64.
OHu O6BHIYHO Ha/leKo He HCUEpILIBAIOT BCEX BO3MOXKHBIX
OTBETOB U OCTABJSIOT OGLIMDHOE TI0Je NeATeJbHOCTH [JIs5
TBOPUECKOH paboThl BOOOpaxKeHHs ydaliuxcs.

Hrorpa pas mosHoro u306paKeHHsT OYeHb IMPOCTHIX MO
¢dbopMe mpeaMeTOB HEJOCTATOUHO NOCTPOMTH TPEThIO MpPOEK-
IIM10: YepTeXK MOYKET OCTaBaThCAd HeOolpefieleHHBIM JaxKe IpH
6oJibllleM KOJIMYecTBe NMpoeKUHH. B sToM cayuae, uToOml JO-
6UTbCA OJHO3HAUHOCTH UepTexka, clelyeTr JHOO NMPHMEHUTDL
paspesbl M CceueHMs, JHOO 3aMeHHTb ILJIOCKOCTb IIpPO-
eKLHH,

Tax, HanpuMep, B 3apmaue 31 gaxe Bce 6 MpoekuUil mpen-
MeTa He HAIOT O HeM IOJIHOTO IIpefcTaBJeHHsl; B peLleHHH
(cTp. 49) mokasaHbl ABa COBEPIIEHHO Pa3/HYHBIX MpeAMera,
HO YepTeXXH 3TUX NPeIMETOB B OPTOrOHANbHBIX IPOCKLUAX HHU-
yeM He OTJIHYalOTCs APYr oT apyra. CeueHHs TOPH30HTAJb-
HBIMH IJIOCKOCTSIMH B TIpefenax BepXHeH M HHXKHell TpeTell
NpHU HaJHYUK ABYX 3aJaHHBIX NPOEKLHUI BIOJHE ONpefe/nu
65l bopMy KaxKAOro npeimera.

Jnsi onHo3HauHOro M3o6parkeHHsI TpeaMeTa B 3ajaue
33 Heo6X0UMO YeThIPe NMPOEKLHUH.

Wnorna ¢opmy npeamera, naxe 3afaHHOTO YETHIPbMS
NpoeKUUAMHU (3ajmaua 52), MOXKHO NpeNCTaBUTL COBCEM IIO-
pasHoMy (ctp. 62). IIpenmer, mokasaHHBI# B mepBOM pelie-
HMH, ONpelNe/UTCS OJHO3HAYHO, ec/ii BHJ CBEPXy HauepTUTh
B COeJMHEHHH C pa3pe3oM IO MJIOCKOCTH CHMMETPHH; H06aB-
JIeHHe ceueHHs NPOo(UIbHOH IJIOCKOCTbIO BHeCo GBI ompefe-
JIEHHOCTb B pellleHHe BTOpOe; pa3o0paThCs B TpeTbeM pellle-
HHUM NoMOT GBI BHJ CHH3y (BMeCTO IaHa), CHaGXKEeHHBIH
3HAaYKOM () Ha OJHOI U3 GOKOBBIX CTOPOH IPOEKLHH.

Bo MHOrHX ycJ0BHSX 3324 MBE YMBILJIEHHO He IPOBOJH-
JIM Ha NPOeKUMSIX LIeHTPOBBIE OCH, TaK KaK HaJUuYUe OCH MO-
XeT NOoACKa3aTh GOpPMY IpeaMera.

Ha yeprexxax ycJOBHil HaHBI BCe JMHHH BHIHMBIX M He-
BHAMMBIX KOHTYpOB. OTCYyTCTBHe Ha KaKOH-THO60 NpPOEKIUH
HMITPHXOBLIX JIUHUH MOXKHO [TOHHMATh ABOSIKO: MJIH HEBUAMMO-
ro KOHTYpa BOOGllle He CYIIECTBYeT, HJIH JHUHHM HEBHIHUMO-
ro KOHTypa CJAMBAlOTCI C BUAMMBIMH JHHHAMH. Ha 310
caefyeT o6paTHTh BHUMaHMe Y4allMXCcsi NpPH BhLadYe 3a-
JlaHus.
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Yro6rl cOCPelOTOYHTL Bce BHHUMAaHHe Ha ONpefeleHH:
¢dopMBl mpeiMeTOB, 3afayH [LawTcid Ge3 pa3mepoB U Ges
CBOHCTBEHHHIX NPOHU3BOACTBEHHBIM UEepTeXKaM YCJIOBHOCTEH
H 0603HaueHHUH.

Becena yuurens ¢ kjaccom npu BelAaue B NeEpBBIH pas
rpaguyecKoro ycJoBHs 3aJauy C HENOJHHIM M306paKeHHEM
MOXKeT OBITb IPHMepPHO TaKOH:

«Ha pocke u3oGpakeHnsl [gBe NPOEKLHM NpeIMeTa; Tpe-
Oyercs NOCTPOMTL TPEThIO €ro NpPOeKUHI0. 3aJaHHble NPOeK-
UMK BEIODaHBl Hey[auyHO: OHM He NepefaloT ¢ LOCTATOUHOH
SICHOCTBIO (POPMY NPeMeTa H OCTABJISIIOT MECTO IS MPeATIo-
JIOXKEHHH — KaKHe IIOBEDXHOCTH OTPAHHUYUBAIOT OTAEJbHBIE
ero yactu? B 3aBHCHMOCTH OT TOTO, KakK KaXJAblfl U3 Bac
npenctaBHT ceGe BUJ OTHEIbHHIX UacTel NpeaMeTa, H cam
H306paxkeHHBI Ha depTexXe NpeaMmer GyfeT HUMeTh pasHHe
¢dopMel. 3HAUHT, 3aflaya UMeeT He OJMH OTBET, a MHOTO pas-
HBIX OTBeTOB. UeM GoJblie pelleHHil Bbl HaleTe, TeM Jyylle.
[TpoBepbTe KakAoe pelleHHe: HapHcy#iTe H306paxeHHBIH
BaMHU B TpeX NPOEKLHMAX NPeIMeT H, NOJb3yICh PHCYHKOM,
y6eaurech, UTO MPOEKUHH Ha 3aJlaHHH U B OTBETE COAEpPXKAaT
OJHH U Te XKe JHHHUU».

Janblie mose3Ho paccMOTpPeTb NpHMep pelleHHs MOR00-
HOM 3ajauu H, Haliil HECKOJIbKO OTBETOB, 3aKOHUUTH OGBSC-
HeHHe aHaJH30M — KakKoe HaHUMeHbIllee UYHCJIO MpPOeKIUH U
KaKHe MMeHHO IPOeKUHH 06ecrneylBaiOT MOJHYIO ONpefelieH-
HOCTb H306paKeHHUs.

[Ipu pemenuu 3amau He BCerfa MOXKHO OJUHAKOBO JIETKO
pacuJeHUTh NpefMeT Ha OTHAeJbHEE FeOMETpPUUEeCKHe Tesa
U ONpeflesUTh NPOEKUMH Ka)KIO# M3 yacTeli: TaKoH mpHeM
ynoGeH ana 3apau 4, 14, 24 u Ap.; Ho, HaNpuMep, B 3ajaue
28 TpyAHO NMOHATb, KaKOH JHUHHMH OLHOH NPOEKIHH COOTBeET-
CTBYeT Ta WM HHAas JUHHUS Ha APYrod. B Taxkux caydasax
1esecoo6pasHo NPOCTO NPEeAJIOKHUTh yUalUlUMCcsl PeJCTaBUTh
(B mesoM) mpengMeT, KOTOPHIfl BHIIVIAAE] GBI C JBYX CTOPOH
TakK, KaK 3TO NOKa3aHo B YCJOBHHU 3alauH.

DJleMeHTapHOCTb U MPOCTOTa QUTYp B YCJIOBHHU 3aLauu He
Bcerja ToBOPAT O JEeTKOCTH pellleHusi. [IpumepamMu MOTYT
cnyxuTh 3agaun 25 u 38. IlepBhle pemeHus K 3TUM 3afayaM
(mMpamMuza B mHepBOM cJyyYae M IIap BO BTOPOM) Bce
yualiyecsl HaxonsT 6e3 BCAKOro pasfayMbsi, HO 3aTPYAHSIOT-
csl pefCTAaBUTh Apyrue peweHus. OueBUJHO, MHOTOKDaTHOE
BCCIIPHSITHE NPOCTeLIMX yepTexell B mpouecce OO6yueHHS
TeOMeTPUH B LIKOJIe OTPHIATENbHO BJHSET Ha NMOABHKHOCTD
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fIpocTpaHCTBEHHOrO BoOOGpaxeHus yuaiuxcs. OfHako Aaxe
Te yyallliecsl, KOTOPEle He CYMEIOT Ha#fTH [ONOJIHUTEJbHbIE
OTBETH], NOJy4aT HEMaJyl0 MOJAb3Yy OT HNONBITOK pelleHHs 3a-
Jlad, TaK Kak Ipolecc pelleHHs 3aCTaBUT HX OXKHBHThb B Ila-
MSITH HaKOIJIeHHble pDaHee NPOCTPAHCTBEHHble 0Gpa3kl Npef-
MEeTOB.

3agauH, nNpeAcTaBJeHHBIE 3[1eCh, NO/MKHEI OBITh Heo6s13a-
TeJbHBIMH. PekoMmeHAyeTCsl MX HCNOJb30BaTh B OCHOBHOM
[JIsl pelleHHs aoMa.

XoTsl 3afauyn CUHUTAlOTCs HeoOs3aTeJNbHBIMHU, OMBIT IOKa-
3bIBaeT, 410 OHH OXOTHO pellaloTcsi GOJIBIUMHCTBOM KJiacca.
Ha ux peleHusix yuamuecs npuo6perarot BKyC K NpOCTpaH-
CTBEHHOMY MBllLIeHHI0. [ledo mpenofaeartelsi pasBUTb H
BOBpeMs MOJJepxkaTb HHTepec ydauluxcs K 3TOMY THMY 3a-
pauy. Cuesnatbh 370 mpemnojaBarenio obseryaetr GOJbLIOe KO-
JIHYeCTBO BC3MOXKHBIX OTBETOB Ha Kaxaylo 3ajgauy. «Kro
Jnact 6cJbllie BepHBIX pellleHHi?» Belb Takas MBIC/AbL cpasy
BO3HHKAaeT y ydyallHXCd, a 3TO BHI3BIBAET COPEBHOBAaHHE,
CTpeMJeHHe HaliTH KaK MOXKHO 00Jiblile MHTEPECHBIX U pPa3Ho-
o6pasHbix oTBeTOB. COpeBHOBaHHe, KaK BCerla, BBHI3bIBAET
OXKHBJIEHHe B paboTe, MOBHLIIAeT HHTEPEC K pellieHHI0 3axad.

Bo3moxHO, yTO mpenonaBartes couTeT GoJsiee yAOOHLIM
NPUMEHUTb 3TH 3aJlaud He B KJacce, a OXHBHUTb C HX
MOMOLIBI0 PaGOTy UepTeXKHOTO KpPYKKa, WM NOMECTHTh He-
KOTOpHIe U3 HHUX (TOJIbKO IO OJHOH) B KJIacCHOH uju oblle-
HIKOJIbHOH CTEHHOH rasere; /K (IPH OTCYTCTBHH UePTeXHO-
ro Kpy»KKa B LIKOJIe) NO3HAKOMHTb C NMOJOOHBIMH 3afadaMu
YJIeHOB KDYKKa <«IOHBIX TEXHHKOB», TNDPeNJOXKHB pe6sTaM
COpEBHOBATLCS Ha JIyylllee UyTeHHe YepTeKef.

Kakas 6bl opMa HCIONb30BaHUA 3afay HU Gblia MPHHS-
Ta, 0643aTeJbHO CleflyeT YYUTHIBATh Pe3YyJbTaThl pelLIeHHs
3ajiay, OTMeuaTh JYYIIHX, AAaBIIKX HanOoJbllee YUCIO pelle-
uuil. Be3 yuera pe3ysbTaToB He MOXKeT ObITh, KaK H3BECTHO,
U COPeBHOBAHHS; €C/IM IYCTUTb COPEBHOBaHHe Ha CaMOTeK,
npobyAuBIIascsd HCKpa HHTepeca K IpeAMeTy MOXKeT He
pasroperbcsi. Kakumu JOJKHEI OBITH (DOPMBL yyeTa M CHOCO-
6bl MOOLIPeHHs JYYIUHX, pellaeT caM IIpeNofaBaTesb.
B yueOHbIX 3aBefeHusix MarHuToropcka 3ajaud BhIBELUHBa-
1oTcs Ha BuTpuHe. CpelHsss yacTb BHUTPHHBI ChbeMHasi U 3a-
MeHsieTcsl pa3 B HeJesio. Ha JieBoit cTropoHe M300parkaercs
yCJIOBHE OyepeqHOH 3anaud; mocepefivHe JaeTcs «OTBET» —
ONHO HJM HECKOJbKO BO3MOXKHBIX pelleHHH 3ajaul, mome-
IIeHHOH Ha BHTPHHE Ha MPOLLIOH HejeJse; CIpaBa NepeyHc-
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Jsg10Tca (aMUIHH y4YaumUxcs, MOAAaBUIMX BepHBIE pELUeHHS,
M KOJIMYeCTBO NpaBUJbHHIX peuteHuit. Pamunus «mnobenu-
TeJIsT KOHKypCcay, AaBllero HauGoJsbllee YHCJIO MPAaBUILHBIX
pelleHUi 3ajfauM, BHIOeJseTcs KpacHOM Tywnbio. [logo6Has
BUTPHHA (pasMmep ee — YeTBepPTh JIMCTA) coueTaer B cebe
npocToit crnoco6 foBefeHUs HOBHIX 3ajau 00 yuauuxcs (6e3
3aTpaTel BPeMeHH B KJacce) u ¢opMmy yueTa paGoTHI.

ITocse Toro Kak yuamuecsi HalllJIi HECKOJBKO peLUeHHit,
MoJIe3HO BEePHYThCA K 3afiade W pas3o6paTh, BCe JH TpPH
UMeIolIYecs Telnepb HAa YepTeXKe MNPOeKIHH JeHCTBUTeJLHO
HeoOXOMUMBl [JI51 OJHO3HAUHOI'O NMPEACTABJIEHHS MO YePTEKY
o opme npeamera. Bo3aMOXHO, UTO OfHA U3 3aJaHHBLIX IpPO-
eKuMit 6yner yxke JHILHeH, T, e. HEMOJHOe H306paXKeHHe cpa-
3y cTaHer cBepxnoJHeM. Tak, HanpuMmep, B 3agauax 1 u 24
3afiaHHas NpodHUIbHAS IPOEKLUUS CTAHOBHUTCS H3JHILHEH
nocJle TOro, Kak HaliieH IJIaH; MeXay TeM, Kak B 3agade 50,
HalfleHHBI BHIA CBePXY TOJIbKO IOMNOJHSET H306parkeHHe.

INono6HBlll aHAMM3 MpUyYaeT yYallUuXCsl CO3HaTeJbHeH
BEIGHUpaTh He0OXOAUMOe UHUCJI0 BUIOB. DTOT aHaJU3 HeGOJIb-
Ioft, Ho, HECOMHEHHO, TOJIe3HbIH B yueOHOM Ipolecce, He-
BO3MOJKEH, KOTIa 3aJaHUsIMU Ha NMOCTPOEHHE TPeThel MpOoeK-
UMM CayKaT NoJHBle n306pakeHusl. Benb, Moab3ysich AJst
TaKHX YIpa)KHeHUH NOJHBIMH H300paKeHHSIMH, MBI CaMH
CO3aeM Yy yYallUXCs NPHBEIUKY CTPOUTH GOJIbIlle NMPOEKLHH,
yeM TpeOyeTcsl, IPUBLIUKY K JIUIIHeH, HeHyKHOH paboTe, Tak
Kak B pe3yJbTaTe pellleHusl 3ajaud BCerga IoJydaercs
CBEPXMOJIHOe H300pakeHHe. 3aTpaudBasi MHOro TpyZHa Ha
pa3sBUTHe y yUYallMXCS HABHIKOB B UTEHHH UepTexKeH, Mperno-
naBaTesib B CBOe# IoJIe3HOH W Heo6xXoxMMOil paboTe caMm, He
CO3HaBas 3TOro, NpHydYaeT oTGTynath oT TpeboBanuii [OCTa
Ha ueprexu. [IpencrasiieHue 0 HeO6XOMUMOCTH BHIIOTHEHHUSA
J060oro yeprexa B Tpex NPOEKIHUsIX B HEKOTOPHIX IIKOJaX
{H UMeHHO B Tex, Iie Ha UTeHHe 4YepTexell o6pamanoch
GoJIbIIOe BHHMAaHHE) TaK YKOPEHHJIOCh, UTO B CIelHasbHBIX
yueGHBEIX 3aBeIeHHUSIX C HUM NPHXOXHUTCS BECTH CEpbe3HYIO
60pn0y.

UTo6H yuamuecs caMu 3afyMBIBAJUCh Hajl HeoOXOmM-
MBIM B KaXXIOM CJyuae KOJHUYECTBOM IIPOEKIHil, I0Je3HO
HATOJKHYTbh MX Ha 3TO CJENVIOUMM NyTeM: II0CJe TOro Kak
yuamuecss «BORAYT BO BKYyC» BOOGpax<eHHsI (HOPMHI LeTaJH,
NPUBEIKHYT NPULYMBIBATh IT0O HECKOJIBKY OTBETOB Ha KaXKAY10
3ajauy, 3aaTh HEOXUOAHHO Ge3 BCAKHUX JAOINOJHUTEJNbHBIX
yKa3aHHUil MoJHOoe H306paXkeHHe ABYMs IPOEKIUSIMH, [OCTa-
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BUB OObIYHOE YC/IOBHe — HafTH BO3MOXKHO 6OJibllle OTBETOB.
KoHeuHo, KaxIbi yueHHK HalJeT JHIIb OLHO pelleHHe, HO
HEBOJILHO 3a/lyMaeTcs, HeJIb3sl JIM OBIO MPEIBHAETh BO3MOXK-
HOCTb eJIHHCTBEHHOIO pelleHHs 3apaHee. DTOT MOMEHT IIpe-
nojiaBaTe/ib MOXET HCNOJb30BaTh AJS TOTO, YTOOBI MpoaHa-
JIM3MPOBATh C yYalMMUCS NaHHBIH NMPHMep W ellle pa3 OCTa-
HOBHTBCS Ha YCJIOBHUSIX MOJHOTH H300pa¥eHHus (3TOT TEPMHH
BOBCe HeT HalloGHOCTH AaBaTh yYaUIUMCS: MOXHO FOBODHTH
fIPOCTO O «HAOCTATOYHOM YHCJIe 32 aHHBIX MPOEKUH»).

Yyamuxcs Hago NPHyYaTh BCErga MHOCTHraTh IIOJHYIO
olpefeJleHHOCTb, ONHO3HAYHOCTh U300 paxKeHHs, CO3HATENbHO
yCTaHaBJIMBaTh HEOOXOAMMBIE MHHHMYM INpoeKnu#. DTo mo-
MOXKeT UM MPaBHJIBHO BHIOMDAThb HYXKHEE IPOEKIHH IPH
cbeMKe 3CKH30B JieTajiefl MalluH.

ITockonbKy 3aiaus ¢ HEMOJHBIM H306paXKeHHeM BHILAIOT-
csl KaK Heo0si3aTeJbHEE, MOXKHO CHU3UTH JJIsI HUX OGBIYHEIE
TpeGoBaHus K odopmieruto. {omycTumMo, HanmpuMep, Tpex-
CTaBJIATh PellleHHs, BHINOJHEHHEIE OT PYKH Ha KjeTdaToH
O6ymare M3 TeTpaid. B aKCOHOMeTpPHUECKOM U306paxeHHH
NoJIe3HO DPeKOMEHI0BaThL TakKoil BLIGOp HampaBJieHHs ocef,
4TOGH TPaHU NPeJMETOB He CJAHBAJNHCh HA PHCYHKE B MpPSIMEIE
JUHHH: 3TO NO3BOJHT HECKOJIbKO paCIIMPHTL IpefAcTaBJle-
HHS yyamuxcs o6 aKCOHOMeTPHYECKHX MPOeKIHsX.

YciaoBus 3amay rpaduuecKd Tak IMPOCTH, YTO Ilepeuep-
YuBaHHe HUX 3aHHMaeT OueHb MaJio BpeMeHH. OHHM HCKJIOUH-
TeJIbHO JIErKO 3allOMHHAIOTCS, TaK KaK 06e MPOEKUUH B GOJb-
HIMHCTBE C/lyYyaeB WJIH OJUHAKOBEl, HJH CHMMETPHYHBHI, IIO-
9TOMY AaxKe IIPH BecbMa C1a60 pPa3BUTOH 3pUTENbHON NaMATH
yueHHK 6e3 Tpylda 3anoOMHHaeT 3aIaHHBE IPOEKLHH.
MHorue pemenus poxpawnTcs «B yMe». Boo6pasus cHauasa
¢dopmMy npenMera, MpeCTAaBUB BUJ PeIMETA CO BCEX CTOPOH,
yUYeHHK 3aTeM OepeTcs 3a KapaHall.

Mexay Tem 3afaud C HeNOJHBIMH H306paKeHHSMH
TpeOyoT 6oJlee HaNpPSI2KEHHOH PaGOTH MBICJIH, UeM aHaJo-
THYHBEe 33laud C NOJHBIMH H300pakeHHsMH. Benp mocien-
HUe IJIS NMOHHMaHus ¢GOPMEl CYLIECTBYIOLIEro IpegMeTa
TpeOyIOT OT yyamierocsi TOJbKO IPOCTPAHCTBEHHOTO INpef-
CTaBJIEHHS; a IepBble 3aCTaBJSIOT NPeICTABHTb (GOPMEl MHO-
FHX NpeJMeTOB, KOTOphle MOIVIH OBl CYIIeCTBOBAaTb IIPH
OnpefleIeHHBIX YCJIOBHSAX: 3JeCh yxke HeoO6xoauMa paboTa
IPOCTPaHCTBEHHOTO BQOGPaXKeHHUs.

DKCNepHMeHTaNbHOe HCC/IeJOBAHME PAa3BUTHUSI MPOCTPaH-
CTBEHHOTO BOOOpaXKeHHs yYalllUXCsl, OKOHUMBIIMX CDPEIHIOI0
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ILIKOJ 4, TI03BOJIFeT YTBEDPKAATh, UTO Yyualidecs oG6JaagaioT
J0C TaTOYHBEIM 3al1aCOM NPOCTPAHCTBEHHBIX IPeNCTaBJEHHUH.

GOJIbIIMHCTBE 3TO NPOCTPAHCTBEHHEle 06pa3bl NpeAMeToB,
C KOTOPHIMHU ydaliuecs CTaJKHBaJHCh B IIOBCEIHEBHOH XKH3-
HM ¥ B IKoJe. [Tpocrefimmne npexMeTs — reomeTpHueckie
tesia. CyllecTBeHHBlE HX NPH3HAKM H3y4yalOTCs B IIKOJe H
103TOMY BpeMeHHble CBSI3H, Jiexall[de B OCHOBE IPOCTpPaH-
CTBEHHHIX NIPeACTaBJeHUH 0 reOMeTPHUECKHX TeJaxX, SBJISIOT-
¢t Haubosee npoyHbIMH. OXHAKO pa3BUTHE NMPOCTPAHCTBEH-
HOTO BOOOpaXKeHus, T. €. CIIOCOGHOCTH NepepabaTLiBaTh UMe-
IoIuicsa 3anac npeacraBJeHHH U co3faHue Ha 3Toit Gase Ho-
BHIX 06pa30B IpelMeTOB, He BO3IeHCTBOBABIIUX paHee Ha
OpraHel YyBCTB Y4YalllUXCS, OCTAETCS, KAK MOKA3bIBAET OIKIT,
HeynoBJeTBOpUTeNbHEIM !, Tlocsencrsusa 371ofi HenopaGoTKu
cCpellHeHl WIKOJEI OCOOEHHO Cephe3HHl B HacCTOsllee BpPEMS,
KOT[a IIKOJia NpH3BaHa JaBaTh NpodecCHOHaNbHYIO NOATO-
TOBKY: [JIf TBOPUECKOH AeATeJbHOCTH BO MHOTHX 06JacTax
NPOHU3BOJACTBA PA3BHTOE NPOCTPAHCTBEHHOE BOOGpaKeHHe Co-
BepIIeHHO HeOGXO0AUMO.

B03MOXKHOCTh «MEXaHHYECKOTO» IOCTPOEHHS TPeTbHX
NpOeKIHui TOyeK MO ABYM 3aJaHHBHIM IIyTeM NpOBefeHHs CO-
OTBETCTBYIOLIUX JIMHHI CBSI3H NPH 3afaHUH HEMOJHBIX H300-
paKeHWH COBepIIEHHO HCKJoueHa. Kax H3BecTHO, 3TOT
«UCIBITAHHEINY NYTh JOBOJIBHO YacTo H30HpaeTcs y4alluMH-
ca s peweHus 3anauu. [Ipu sTom o ¢popme mpeamera yde-
HHUK JIyMaeT B NOCJIeJHIOI OYyepenb, U NPaBHJIBHOE MOCTPOe-
HHe UM HCKOMOH NPOEKIHH He TapaHTHPyeT NpaBHJIBLHOTO
nmoHUMaHusa GopMbl npeamera. I1pu 3afaHUH HeNOJHBIX H30-
OpaxeHull yuamuiics BHIHYXKJIeH cHagajJa 3aAyMaTbcsl O
dopmMe mpexMeTa M, TOJBKO SICHO NPeJCTAaBHB ee, HAYEePTUThb
HEJOCTAIOLIYI0 NMpOeKuHio. Takum o06pasoMm, MBICJHEHHbIH
aHaau3 (OpMpl HeTasM, UCKJIOYAlomUH BCAKYIO MeXxaHHye-
CKy10 paboTy, sIBJsIeTCS HeNpeMeHHOH CKPHITOl YacThio NPO-
Ilecca peLIeHHs 3aqay Ha HemoJHble H306paKeHHsl: 3TOT,
TaK CKasaTh, «NPHHYAUTEJNbHHIH aHaau3 (QOpMBI» MpHAAET
0co6yi0 [EHHOCTb TaKMM 3ajadaM ¢ Iefaroruyeckol
CTOPOHHL.

! MuTepecHHIfI SKCIEDHMEHT C LeJbI0 HCCJENOBAHHA 3amaca Mpo-
CTPaHCTBEHHLIX OGDA30B NAaMATH H DA3BHTHs CHOCOGHOCTH NPOCTPAHCT-
BEHHOro BOOGDAaXeHHS YYalUMXCS, OKOHUMBLIHX CpefHHe WIKOJH, GbLJI
moctaBjeH B 1958 r. B MockoBckoM 3HepretuueckoM uHcTHTyTe. (Pe-
3yJbTaT 3KcnepHMenra omnucaH B crathe M. C. Bumnosa «Cnoco6HocTh
NPOCTPaHCTBEHHOTO BooGpaxeHnus». C60pHUK «}I3 ombiTa npemogaBaHus
YepuyeHHs B CpelHeil IIKose», Yumenarus, 1958).
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Hrak, peuieHde 3a1ay Ha NOCTPOEHHe NPOEKLHl NpeaMe-
Ta 10 3aJaHHBIM HENOJIHBIM H300paKeHHSIM pa3BHBaeT He
TOJIKO IIPOCTPAHCTBEHHEle NpeACTaBJ/JeHUsA, HO U AaeT MUY
NPOCTPAHCTBEHHOMY BOOODAaX<€HHIO yUalllHXCs.

Pemenne nono6HBIX 3amay, He Tpe6ys OT y4YallMXCs HH-
KaKHX OOTMOJHHTENbHBEIX 3HAHHUH, KpOMe IpPefyCMOTDEHHBIX
IporpaMMoOif, MIOTHUMAaeT 3TH 3HAHHA Ha GoJjiee BBICOKYIO
CTyNeHb, 06Jleryaloulyio caefylolluil mar Boepes — K TBOP-
uyeCKOH KOHCTPYKTODPCKOH paborTe,
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