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THUIINYHBIE OIIUBKH, AOIIYCKAEMBIE YYAIIIUMUCA IIPHU
BbBIIIOJIHEHWUH YEPTEZKEMU 110 AUCHUIIVIMHE NHXKEHEPHAA
I'PAPUKA.

CainidpysuiaeBa Aunadppys AxmagoBHal
PycTramoB IpkuH ToxupoBuy?
PaiiumoBa /IuibHaBo3 AMIMypoa0oBHa3
KamoJsioBa /Inibmoaa O auioBHa+
1ByxXapCKUM rocyAapCTBeHHbIN YHUBEPCUTET, JOLEHT
Kadeapbl TEXHOJIOTHYECKOI'0 00pa30BaHUsI
ZTalIKeHTCKAasA UppUTralMs U CeJIbCKOe X03SMUCTBO
AccucreHT Byxapckoro ¢pusivajia MHCTUTYTa MeXaHU3aL UM
SMarucTp TeXHOJIOTHYeCKOro o6pa3oBaHusa byxapckoro
rocyiapCTBEHHOI0 YHUBEPCHUTETA.
4byxapCKuMi rocyJapCcTBeHHbIN NeJaroru4yeCKui UHCTUTYT
Teopusa Teopuun 06pa3oBaHus (TEXHOJIOTUYECKOE

o6pa3oBaHue) mactep I-3Tana
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AHHoTauusa. B faHHOW cTaTbe MNpejCTaB/ieH aHaJu3 CJA0XHBIX MPOLLECCOB
BbINIOJIHEHUS] 4YepTe)kel, MeTOJ0B MOBbILIeHHUS TpadruyecKOr TPaMOTHOCTH
yJaluxcs Mo TMpeaMeTy HWHXeHepHasgd TIpadrvka U ONTHUMAJbHbIX MyTel
npeAoTBpallleHUs OLIUOO0K, JOMYCKAaeMbIX YYalllUMHUCS.

KnwueBble cioBa: rpaduyeckass KyJbTypa; VYCJAOBHble rpadudeckue
CUMBOJIbI; KHHEMAaTH4YEeCKHE U 3JIEKTPUUECKHE CXEMbI; U30METPHUS; JUMETPHS;
IPOEKIIMS; 3JIJIUIIC; BaJl; LIJIMLA; pa3pes.

TpynHo npejcTaBUTh pa3BUTHE TEXHUKH U TEXHUKHU 6€3 pa3BUTHS HAYKH.
OcHoBa pPa3sBUTHS HAYKU JIEXKUT B CUCTEME UIKOJbHOTO 006pa3oBaHMSI.
HeoTbeMJIMMOUN 4acTbl0 TEXHUYECKHUX 00J1aCTEN SABJSAIOTCSA dyepTexu. [loaTomy
HEOOXOJAMMO TMpPaBWJbHO M  TOYHO  BBINOJHATbYEPTEXKH, IMOBBIIIATH
rpadryecKy0 rpaMOTHOCTb, HaYWHAs CO IIKOJbl. EC/IM y4uTesNb C MepBbIX
3aHSTUH MO YepUEHHI0 He MOXET MPUBUTH y ydalllMXcs YYBCTBO MUHTepeca K
npeaMeTy U CTpPeMJIEHHWE K €ero yrjy0JIeHHOMY H3Yy4YeHUl0, TO y y4E€HHKOB
C/I0KHO TPOU3OUAET B JajbHellneM ¢GOpMUpPOBaHUE TJIYOOKUX 3HAHUU,

YyMEHUH U HaBbIKOB IO yepueHuto. B ob6paTHoOM ciaydae [
CBOEBPEMEHHOI'0 YCBOEHUS MOTOKA HOBOU MH(OpPMalMM, TEPMUHOB, NPaBUJI a
TakKKe TpebOBaHUW CTaHJApTa, KOTOpble M3JlaraeTCd Ha KaX/JOM ypoke
yepueHUs y y4alUXCsl CO3/1al0TCs HeMpPeo0/IuMble TPYAHOCTH.

Eciu yyeHUKHM 3TH UHPOpPMALUM OCO3HAHHO YCBAWMBAIOT, B JaJIbHEHWIIEM
OHM TIPpU OCBOEHMU Kypca 4YepyeHHUs, He BCTPEeYalT CYLECTBEHHbIX
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TpyAHocTel. [lpu ¢opMupoBaHurM rpadUvecKoll TIpPpaMOTHOCTH YYEHUKOB
BecbMa BEJIMKU 3HAYEeHUs y4eOHO-MeTOUYECKUX KOMILJIEKCOB,
NOATrOTOBJIEHHBIX, YYUTbIBAs UX BO3PACTHBIX OCOOEHHOCTEH U YBJIEUEHUE,
0COOEHHO Y4eOHUKOB U y4eOHbIX NOCOOUM.! B yueOHMKaX U yUeOHBIX T0COOUSX,
W3JJaHHHBIX B [MoOCJeJHHe TOoJbl AJs 00leo6pa3oBaTeJbHbIX IIKOJI,
npodeccCUOHaJbHBIX KOJUIE[)KEH a Takke BBICIIMX Y4eOHBbIX 3aBeJleHUU
BCTPEYalTCs OIIMOKHU M3-3a HEBHUMATEJbHOCTH aBTOPOB. ITO B CBOIO O4YeEpEib
NPUBOJAUT K TOMY, YTO IpeNnojiaBaTeJd YepueHUsl CTAHOBSITCS BUHOBHUKAMMU
NpenojHeceHWs y4yeHWKaM HeNpaBUJbHBbIX HUHPopMmauud. C  1esbio
NpefoTBpallleHUs] TaKUX sBJEHUN, KPAaTKO OCTAaHOBUMCSI Ha OCHOBHBIX
OLIMOKAX, JONYILeHHbIX B yYeOHUKAX:

- B OOJIBIIMHCTBE yYeOHUKOB U Y4YeOHBIX TOCOOMU M3/JaHHBIX []0 CUX IO He
cobJsroiaeTcss MOpPA0K 0003HAYeHUSl CeYeHUS U pa3pe30B MO0 HOBBIM
npaBuJioM (maparpad 2.7);

- pa3BEpHYTHIX U MOBEPHYTHIX HU300paKEHUSIX CEYEeHUHM U pas3pe3oB B
OOJIBIIMHCTBE CJy4YaeB He MPUMEHSIIOTCS 3HAKW, MPUHSATbIE N0 HOBBIM

I[IpaBHUJIOM O )51 O_) ;

- B CEYEHUSX, pa3pe3ax U BU/laxX B OOJIBIIMHCTBE CJIy4aeB Ha PAAY
C HOBbIMHM YCJOBHBIMU 0003HAYEHUSMH MaTepHa/iOB MPUMEHSIOTCSA CTapble
0603HayeHUsl. A 3TO B yCBOEHUH yYalllUMHUCSl MaTepyaJioB Bcerjaa NpUBOAAT K
NyTaHULAM.

[IpenosiaBaT/iii 4YepyeHHs HAYUHAasA C EPBBIX YPOKOB JOJKHBI IPU/IAaBATh
6oJibllloe 3HAYeHHWe MNpPaBUJIbHOMY (GOPMHUPOBAHMUIO Y Yy4YalUXCS 3JIEMEHTOB
KyJIbTypbl rpapuKu.*

[lon KyJabTypoW rpadukyd HMeeTCs B BHUJly YMeHUe JIIOJIEW YMECTHO
MCIO0JIb30BaTh B pa3/IMYHbIX O00JIACTAX, TAKMX HaNpaBJeHUW KaK Hayka,
TeXHUWKa, AU3alH rpaduyecKUx 3HAHUHW W CBeJeHWH a TaKXe yMeHUH,
NpaBUJIbHO MOHUMaThb MUX. Ha 3aHATHUAX dYepuyeHUA ydaluecs OCBAWMBAIOT
yMeHMe paboTaTb HWHCTPYMEHTAaMH YepyeHUs; y4aTcd NPOBOJAUTH JIMHUU
pPa3/IMYHbIX TOJIIIMH W JIMHAK 4YepTeXXeH, BbINOJHAKUIUX Pa3JUIHOTO
Ha3HA4YeHUs; MPOBECTHU NMapaJijieIbHbIX U MepHeHAUKYISIPHbIX MPSAMbIX JIUHUH;
JIEJINTh OTPE3KOB U OKPY>KHOCTEH Ha paBHbIE YAaCTH; BBINOJHATb YEPTEXKU U
KOHTypa IJIOCKUX (Uryp; HayyaTcsl C IOMOIbI0 YCJAOBHBIX TrpadryuecKux
3HAKOB YUTaTh U BBINOJIHATb MNPOCTbBIX KUHEMATHYECKUX U 3JIEKTPHUYECKUX
cxeM. JTH M NMOAOOHbIe 3HAHUS U YMEHUS CYUTAIOTCH COCTAaBHBIMU YaCTIMH
rpadpu4yecKoi KyJbTyphl.
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OT KaXJOro COBpPeMEeHHOI0 4YeJIoBeKa TpebOyeTCs YyCBOEHUE OCHOB
rpadu4YecKou KyJbTyphbl.

C nepBbIX 3aHATHU NpenoJaBaTesb 0Ka3blBasgd OCHOBHBIX HHCTPYMEHTOB
yepueHUs, JODKeH OOBbACHUTb UX Ha3BaHUA WU 00JIaCTb MPUMEHEHMSs, TaKXkKe
N0Ka3aTh CIOCOObI C HUMU paboTaTh.

B pe3sysbTaTe He3HaHUs Yy4YallMMUCA CTaHJAPTHBIX TpebOBaHUU
BbINIOJIHEHUS YepTexKel U UX J0BeJleHUs [0 KOHIa, HeJOCTaTOYHOI'0 Pa3BUTHUSA
B HUX NPOCTPAHCTBEHHBIX MpeJCTaBJeHUN, HEYCBOEHUS UMU OCHOBHBIX TeEM
Kypca 4epuyeHUs, IIpU NMOATOTOBKE 4YepTexKa, YacTO BCTpevyaeTcd Clefyloline
XapaKTepHble TUIIUYHbIE OLINOKHU:

1. Bugbl OJAMHAKOBBIX JIMHUM Ha YepTexaxX BBINOJHAKTCA pas3/JnYHOU
TOJIIIMHOM, Ha LWITPUXOBBIX M WITPUX-NYHKTUPHBIX JIMHUAX He
COOJIIOIAIOTCSA PACCTOSTHUSL MEX/AY LIITPUXaMU a TaKKe pa3Mepbl CaMbIX
IITPHUXOB.

2. llpy BbINOJIHEHUH WWIPUPTOB YepTexkel BOOOLle He COOJIIOANTCA
Tpe6oBaHUS CTaHAAPTOB.

3. [lepex TeM KakK 4YepTUTb OKPYKHOCTb IpeJBapUTE/IbHO OCEBble U
LIeHTPOBbIE JIMHUU He IPOBOJATCHL.

4. Ha nucTte yepTéxHOW OyMaru pasmellleHHMe KOMIIOHOBKM M300pakeHUU
He COOTBETCTBYIOT Jpyr-Apyry.

5. [lpy BbINOJHEHUMHU YepTexa C U3MEHEeHUeM Macltaba BMeCTO
JIEeUTBUTEJIbHBIX pa3MEPHBIX 4YHCEJN CTaBATCS YMeHbIIEHHblEe WJIH
yBeJINYeHHbIe pa3MepHbIe YUCJIa.

6. [lpy BBINOJIHEHUU CONPSHKEHUW JIMHUK NPOBOAATCA 0e3 omnpejeseHus
LIEHTPOB U TOYEK CONPSKEHUH.

7. B cnyvasx, korga ajs omnpepesieHUs GOpMBbI JeTald AOCTAaTOYHO OJHA
WJIU /B ee IPOEeKIMH, BbINOJHATCSA JIUIIHbIE TPOEKIIUU.

8. HapymaroTca npoeKIiMoOHHas CBA3b.

9. B u3oMeTpuyeckou (mMMeTpHYeCcKOM) TMpPOEeKUHUH OCH 3IJIJIMIICA
HelpaBUJIbHO PUCYETCH.

10. [Ipy BBINOJIHEHUHN CeYeHUS JeTa/d BMECTO IITPUXOBKHU MONABIIYIO
[0/, CEKYLIYI0 MJIOCKOCTb YaCTH JAeTaJy, IUTPUXYIOTCA U YacCTH JleTaly 3a
CeKYIleN MJIOCKOCTH.

11. [TosloBMHa BHJA W IOJIOBUHA CeYeHUs paszenseTcs JIMHUEeH
BU/JIUMOTO KOHTYpa.

12.  lesocTHBIY BaJ, LML, pE6pa »KeCTKOCTEN B MPOJOJbHOM CEYEHUU
HM300pakaeT IITPUXOBKOH.

13. Pe3b6a B 0TBepCTHSAX HENPABUJIBHO U300 pakaeTcsl U 0003Ha4YaeTCs.
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14. OHM UMewT HeTO4YHOe IMpeJcTaBJIeHWe O pPas3bOpHBIX U
Hepa3b0PHBIX COeTUHEHUSIX.

15. He ¢opMupoBaHO NOHATHE O BBINOJHEHHUU pPaAbOOYMX 4YepTexen
JleTajied COOpOYHOro 4yepTexa.

16. He  ycBoeHO  yMeHHMe  CaMOCTOATEJIBHOTO N10JIb30BaHUA

JIOTIOJIHUTEJIbHOU JINTEPATYPOU.

ITOT CIMCOK MOKHO OBLJIO JIONOJIHUTD €llle HECKOJbKMMU NMyHKTaMu. Ho
camMoe TJIaBHOe JJid IpenojiaBaTesii 4YepyeHUs B IEpPBYI oOvyepelb
CUMTAEeTCAd BaKHBbIM INpeAOTBpallleHue Bblllle NPUBeLEeHHbIX TUIWYHbIX
OIIMOOK.

[Ipu paboTe ¢ HeycneBaWIMMU YYalUMUCA CHayala HEOOXOAMMO
onpeje/UTb ee MPUYMHY, a NOTOM OPraHU30BaTh [ONOJHUTEJbHbIE
3aHSATHUSA WU KOHCYJIbTalldU. OOBIYHO, 0NOJTHUTEIbHbIE 3aHSATUS UMEIOT
XapaKTep WHAWMBUAYAJbHbIM Y MOCBALIAIOTCA TEM TeMaM, [0 YCBOEHUIO
KOTOPBIX yYalllUUCA 3aTPyAHAETCS.

TunuyHble OMKOKH, AONYylLIeHHbIe NPU INOJATOTOBKE 4YepTexa, CO
CTOPOHBI y4YallUXCs, NMpenojaBaTe/JieM MOTYT ObITb YCTPaHEHBI MyTeM
3aKpelJieHUs MaTeprUaJioB M0 CTaHAAPTaM YePTeXEN.

b)

a)

Hmxe mojpo6GHO OCTAaHOBUMMCS Ha TUIMYHBIX OIIMOKAX, AOMYCKAEMbIX MPHU
M300paXXEHUM CeYeHWH M pa3pe30B MHOIOMPAaHHUKOB a TaKXe pe3bb H
NpHBeJleEM HEKOTOPble METOIMUYECKHEe PEKOMEHAAliH 110 HUM.

Hwxe mnpuBejeHbl THUNHW4YHbIe OLIMOKM, [JONYyIleHHble Y4YallMMHCSA Ha
yepTeKaX MHOTOTPaHHHUKOB.

[Ipy 06ydyeHHUH crmocobaM MPOEKTHPOBAHUS U reOMeTPHUYECKUM aHaau3aM
bopMbl JieTasied B 00bSI3aHHOCTb MpenojaBaTesisi BXOJST CaMble CJIOXKHbIE
CUTyalldM o00pa3oBaHUs a TaKXXe OolpejesieHrde OIIMO0K, JIONMyIleHHbIX

y4aluMucs.’
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B pabouux TeTpajasax ydvalUXcs NpenojaBaTes]b yBUJET HeNpaBUJbHO
BbINIOJIHEHHBIX YepTexxaX reOMeTPUYECKUX TeJl OIIMOOK, [ONYLIeHHbIX HMHU.
Ho 3a 3TW omMOKM BO3JI0KUTH OTBETCTBEHHOCTb MOJHOCTBI Ha ydaluecs
Takke OyJeT HempaBWIbHO. Hampumep, y4vaumuecs 3aTpyAHSAIOTCA IpPHU
omnpefesieHUM HeOOXOJAWMOCTU MNPOBeJEeHUS OCEeBbIX JIMHUM Ha MNPOEKLUAX
reoMeTpUYeCKHUX TeJ U YaCTO BCTPEYAKTCA OLIWOKH, OJA00HbIE TPUBEAEHHBIM
Ha puc.l. B paMke, noka3aHHOHM Ha puc.1 H300pakeHa HeNpaBUJIbHASA TPEThs
npoeknysa nupaMmujbl. [lpodunbHasg mnpoekuus H300pakeHa MOJHOCTbIO
noo6Ha GpPOHTAJBLHOM NPOEKLMUU. B 4eM nmprUYMHA MPOUCXOXKAEHUSA OLIUOOK.
Y4yauuecsa 1o npu4yvHe, YTO OHU UMEIOT HEKOTOPbIe NTOHATUA O CHMMETPUHU U3
Kypca reoMeTpUH, IOHUMAKOT, YTO NIpaBUJIbHAA IUPaMU/a U NIpU3Ma ABJATCA
CUMMETPUYHBbIMU PuUrypaMu. 1 moTOMy OHM NPUXOAAT K BBIBOAY, YTO €CJH
BpaljaTh GUrypy BOKPYT OCH CHMMETPH, NIPOEKI U He MEHSIOTCS.

Bce fesio B TOM, YTO NpaBUJIbHble MHOTOTPAaHHUKHA UMEKT OLHOI0 BUJA
cuMMeTpuu. B ciydasx, korza ¢QpoHTasbHble W NPOQUJBbHbIE MPOEKIUH
YeTbIpeXyroJbHOW NUPaMU/bl OJUHAKOBbIE, 3 (QpPOHTa/IbHblE U NPOPUIbHBIE
NPOEKLUUU TPEYroJbHbIX W LIEeCTUYTOJbHbIX NHPaMHUJ, OBbIBAIOT pPa3HbIMU.
[IpaBU/IbHBIE NHUpPaMUABl U NPU3MBbI, UMEWIME OCHOBAHMHA, COCTOALIAA M3
4,8,16 1 T.A. (4MCJIO TpaHel KPAaTHO YeTbIpeM) 00pa3y0T OAMHAKOBbIE [TapHbIE
NpPOEeKI UK. ITO CBOMCTBO He NpPUCYLle NpPU3MaM U NUpPaAMUJaM, Y KOTOPBIX
YK CJIO CTOPOH OCHOBAHUSA He KpaTHbIE YeThIPeM.

Heob6xoqnM0 0CcO60 OCTAaHOBUTBCSI CBOMCTBAM TPEYTOJIbHBIX MNUPAMUJ
(Pucl, 6). HecmoTps Ha TO, 4YTO MNOHUpPaMUZa OTHOCUTCA K OJHOMY
omnpese/ieHHOMY BUJly CHMMETpPHUHU, ee NpoduibHas MpoeKyus OyaeT B BUJE
HEPABHOCTOPOHHEIrO TPeYyroJibHUKA. B 3TOM ciiyyae B MpodUJIbHON MPOEKUHU
He IPOBOJUTCA JIMHUA CUMMETPUH.

[Ipoekyuu nNpaBUJbHBIX MNPU3M OBbIBAIOT B BHJE PABHOCTOPOHHETO
TpeyroJjbHUKa MW eCJU O0cCeBasd JIMHUSA He COBIAZaeT C CpPaHbl, TO OHa
npoBoauTcsa. Ha yepTexax aerasnei B popme Tes BpalleHUS OCh BpallleHUS
IPOBOJUTCS B U300pakeHHUSIX NapasljieJIbHbIX MJIOCKOCTbhSX MPOEKI UK.

B n300pakeHUsIX NPOEKTHPYEMOTO TeJia B BHUJE Kpyra MpPOBOAATCA [Ba
B3auMMoOIllepeceKawllecss LeHTpa/ibHble JIMHUU. [IpM NOCTPOEHUH TpeThbero
BU/JA MO JABYM 3aJlaHHbIM, U3-3a HE3HAHUA ydalluecsd NOpALKA MPOBeJEeHUS
JIMHUU TPOEKIMOHHOW CBSI3M, M300paKeHUe TO0JIy4yaeTCsd HeNnpaBUJIbHO
(Puc.2,B). B aToM ciydae npemnojaBaTesib 0C060e BHUMaHUe JOJKEH YAesATh
nponeccy  MOSICHEHUs  yYyalluMCAd  JIMHUM  CBA3U  OPTOrOHAJIbHOTO
NPOEKTUPOBAHUS.
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TunuyHbie OMIMOKH, JONyCKaeMble YYalUIUMUCS PU OCTPOEHUU TPETHETO
BH/Ia 110 33/IaHHBIM JBYM pUC.2: a) IPU U300paKEHUU BUJUMbIX-HEBUIUMbBIX
yacTel; 6) HelpaBUJIbHOE IPOBeJileHUe TUHUN MPOKIIMOHHOM CBS3H.
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B o6oux ciydasax o6pa3zoBaHUE MOJIO)KHUM MPOEKIMU MOSCHUTH C MOMOIIbIO
MO/IeJIN MPOEKI[MOHHBIX MJIOCKOCTEH JJAaCTb XOpOIIHe pe3ybTaThl.
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