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BBEAEHWE

Mpy BbLINOMHEHUM TEOAE3NYECKMX PaGOT MPUXOAMTCS BbluepunBaTh GOMbLLIOE
KO/IMYECTBO Pas3/INuHbIX MAaHOB, NPOQUNed W [pyrux udepTexkeid, KoTopble
UCMOMb3YIOTCA B UHXEHEPHbIX LENsaX. B CBA3N C 9TUM K KA4yecTBY BbIMONHEHUS
rpamyecknx paboT NpeabaBAAOTCS BbICOKME Tpe6oBaHus.

HecmoTps Ha Bce 6Gorbllee BHeApeHWe MeXaHUYeCKMX M aBTOMATMYeCKUX
CrMoco60B CO3AaHWsi OPUFMHANIOB KapT, Pofib TOMOrpatnyeckoro uyepueHus (Kak
PyYyHOro Tpyda) AOBOMbHO BENMKA, TaK KakK OBMajeHMe Npuemamm YepyeHus |
0(hOpM/IEHUs TECHO CBSI3aHO C  pa3BUTMEM [fasomepa, TBEPAOCTM  PYKM,
aKKypaTHOCTU U YCUUMBOCTM, Pa3BUTUEM XYJ0XKECTBEHHOIO BKYca.

B npotecce TOMorpagmMuyeckoro YepueHWs CO3AaeTcs MepBUYHbLIA OpUTrMHAN
MOMEBOI, COCTaBUTENbCKUIA. OT TOUHOCTM, W3SLLECTBA WM aKKYpaTHOCTM paboTbl
3aBUCMT KauecCTBO BblYEpUMBAEMOro OpUTiHana, K KOTOpOMY MpeabsBASOTCS 0YeHb
BbICOKMe TpebGoBaHWs, Tak Kak Tornorpaduyeckas KapTa Kak OAWH W3 BUAOB
rpanyecknx  KapT  OT/IMYaeTCs  TMOMHOTOW  COAepPXKaHWs,  reorpaguyeckum
COOTBETCTBMEM M TOUHOCTHIO.

3agaveil  Kypca «Tonorpauyeckoe uepueHue»  SBASETCH  M3Y4eHWe
UEPTEXHLIX MaTepuanoB W  WHCTPYMEHTOB, Tpe6oBaHWii K rpaguueckomy
MCMOMHEHMIO U O(hOPM/IEHMIO TOMOrpadMYecKmX NNaHoOB 1 KapT, NpaBMn 1 NpUemMoB
rpagmueckux pagor.

1. UHEPTEXXHbIE MATEPUVA/bI, MPUHALNEXHOCTU U
NMHCTPYMEHTbDI

KayecTBO €O3/aBaeMbIX TOMOrPagMuecKmx 4OKYMEHTOB 3aBUCUT OT YMENOro 1
MPaBUNbHOTO  UCMOMb30BaHNUS UYEPTEXHbIX WHCTPYMEHTOB U MaTepuanos, WX
KauecTBa.

Bymara Onsi uepyeHMst uMeeT Genyild WAKM ToNy6GOBaTylo MOBEPXHOCTb,
o6nafaeT AOCTATOYHOW MAOTHOCTbIO M MPOYHOCTBIO Ha paspbiB. [MNOTHOCTbL
uepTeXXHoli Gymary [OMKHA BbidepXuBaTh 1-3 WCMpPaBNeHWs YepTexa NyTem

noavyncToK W Bbl4EpUMBaHUA 1O BbICKO6J'IEHHOMy MecTy. bymara He [o/mKHa



MPONyCKaTh TYLUb U KPAaCKW U BCTYNaTb C HUMU B XMMUYECKYIO peakLuto (Ha naoxoi
O6ymare Ma3oK Kpacku unu WTpUX TyLWbi0 ObICTPO BMUTbIBaeTCA U 06pasyer
pacnnbiBYaTble Kpas). XpaHuTb Bymary cnefyeT B MecTax,-3aKpblTbIX OT CBETa,
Bnarv v Nbiu.

UepTeXHble KapaHfaliy no CBOWM CBOWCTBaM [AenaTcs Ha TBephble U
markve. TBepable KapaHgawy o6o3HavatoTcs 6ykeoil T (H), msarkue - M (B).
KauecTBO uepyeHus B OMpefefieHHON CTemeHW 3aBUCUT OT MPaBWILHOIO Bblbopa
KapaHjawla. CAMLLIKOM XEeCTKUA rpaduT ocTaBnseT NOXOUHKY Ha 6ymare, CIULLKOM
MATKUA - navkaeT Oymary. [ns Tonorpauyeckoro 4epyeHUs pPeKOMeHAyeTcs
NCNo/b30BaThb KapaHjawu T n TM.

BbiNONHEHHble B KapaHfalle TonorpauMyeckMe nMaaHbl W YepTexu
BblYEPUMBAIOT TYLUbIO. TyLIb - MPOYHAsA KPacka, B KOTOPON KPacALWMM BeLLeCTBOM
ABNAOTCH CaXKa UM pas/inyHble KAMeHHOYTO0/bHble Kpacutenu. B Tonorpaduyeckom
YepueHMN WUCMOMb3YIOT TYLb YEpHOro, CUHEro, 3e/1eHOr0 W KOPUYHEBOrO LIBETOB.
XKugkyro Tylb Haf0 BCerfa fepxatb B 3aKpbITOM (D1aKoHe.

[ns  BbluepumBaHus TOMOrpaMUeckMx MAaHOB MPUMEHSAKOT MepbsA  ANA
yepueHus No 41, 44, 290, 29), BbINONAHEHHble W3 CTanW BbiCWKMX CcOPTOB. [0
CPaBHEHWIO C KaHLUENAPCKMMMW MNepbaMM  YepTeXHble MNepbs UMEKT MeHbLuune
pasmepbl W TOHKWIA pabounii Kpaih. [Ns 4epTeXHOro nepa npeAHasHauyeH
cnewLmanbHbIi fepxXaTenb - YepTexHas pyudka.

[ns yganeHns owmn60YHO HAHECEHHBIX JIMHWIA MCMOMb3YT CTUpaTe/bHbIe
pesuHKM (NacTUKK) - MArkuMe N8 yAaleHUs KapaHAallHOro cnefa U )KecTkue
Me/fIKO3epHUCTbIE AN8 YAANEHUA TyLUW,

[na  nydwero  3puTeNbHOr0  BOCMPUATAA  TOomorpauyeckme  MiaHbl
OKpalwwmBaroT. Mpu oKpaluMBaHUM UCNOMb3YIOT akBapesibHble KpacKuy, cocTosLme
M3 TOHKOr0O KpacAwero rnopowka W CBA3YIOWMX BeLecTB. AKBapesbHble KPacku
pas3BoAAT BOAOW, OHWM MPO3payHbl, Yepe3 HAHeCeHHbI Ha Oymary Cnoil Kpacku

npocBeynBaeT 6y|\/|ara C HaHECEHHbIMWN Ha Hee paHee KpackaMu Uan nMHNAMHN.



B TOnorpagmyeckoM YepueHWU [N OKPACKM U OTMbIBKU YepTEXEN 06bIYHO
NPUMEHAIOT KUcTu Nel-3 Ana OTMbIBKM Hebonblwivx nnowageid, Ne 5-12 ans
nnowagaeii 60nbWLINX pasMepoB. JTyULLIMMK CHMTAIOTCA KUCTM M3 KOIOHKOBOMO BOJIOCA
(ynpyruve) n XopbKoBble Uan 6ennusn (Markue).

[na  Tonorpauueckoro uepyeHus Havwbonee YAOOGHbI MeTannMyeckue,
[lepPEBSAHHbIE, NNAaCTMKOBbIE JIMHEWKM CO CKOLUEHHbIM KpaeM C HaHeCeHbIMU
MUANUMETPOBbLIMU AeneHuaMun. Kpaii MMHelikn fomkeH 6biTb POBHbIM, 6e3 3a3y6puH,
NPAMOSIMHENHBIM. TPAMOANHEAHOCTL NPOBEPSAIOT CAeAyHLW MM 06pa3oM: NpPoBOAAT
NMHWIO, NIMHelKy noBopaynBaloT Ha 180°, MpMKNaablBalOT K Kpasm NpoyepyeHHOoM
NIVHUK 1 NPOBOAAT BTOPYHO MMHUIO. ECnn Kpali TMHENKN HENPSIMO/IMHEEH, TO MEXay
NMHUAMW NOYYUTCA 3a30p.

TpeyronbHUKK CcAyXaT [AN1s NpoBefeHUS BEPTUKANbHBIX, HAK/IOHHbLIX WU
napannefbHblX AMHWA. OBbIYHO NPAMOYTO/ibHbIE TPEYroAbHUKN MMetT yriabl 30°,
45°, 60°.

PeficlunHa mcnonb3yetca 18 NPOBEAEHUS TOPU3OHTaIbHbIX MapanienbHbIX
NMHWA U KaK OCHOBaHWe A1 NepeaBMKEHNS YTrOMbHWKOB MpU  YepyeHun
BEPTUKANbHBIX U HAKNOHHbIX SIMHWIA.

TpaHcnopTupbl - Npubopsbl AN U3MEPEHUS U NOCTPOEHWS YIN0B Ha Bymare.
B MHXXeHepHO-TOMOrpanyeckoM YepueHUn NPUMEHAIOT ABa TUNa TPaHCMOPTUPOB:
NONYKPYTrble U Kpyrible.

Habop 4epTeXHbIX UHCTPYMEHTOB, XpaHALWMXCA B CheluansHOM (yTaspe,
Ha3blBaeTCA roToBasibHel (cM. puc. 1). FoToBafbHA yAo6HAa He TONMbKO AN1s
XpaHeHUs, HO W A1 TPaHCMOPTUPOBKM WHCTPYMEHTOB. B rotoBasbHe cregyet
XpaHWUTb TOMbKO YMUCTbIE, CYXWE WHCTPYMeHTbl. [locnie paboTbl MX HeobXoAMmo
OYUCTWTb OT TyLUM BNAXHOI TPANOYKONA U HACYXO BbITEPETD.

B rotoBalbHe MMEKTCA: KPYroBOW UMPKY/Ib 418  BbluepyMBaHus
KapaHZaloM U TylWbl OYT W OKPY>XHOCTEA AuameTpom 6onee 5 MM; LUPKy/b-
nMepuTenb 419 W3MEpPEeHUs W OTKNaAblBaHUs OTPE3KOB MNPAMbIX  JIMHWIA;

KPOHUMPKY/b ANs NPOBEAEHUS OYr W OKPY)XHOCTel HeGOMbLUMX [AUaMETPOB;



peiichesep CAYXWUT A0S NPOBefeHWUs TYLWbK MPAMbIX W KPUBbIX  JIMHWIA:
KPUBOHOXKa, BpallatoLuiica peiicenep, CAY>XWUT AN NPOBEAEHUS KPUBBLIX JIMHWIA,

B OCHOBHOM FOpI/I3OHTa}'IeI71 Ha TOI'IOFpad)I/IHeCKVIX nnaHax.

2. OBOPYJOBAHWVE PABOYEIO MECTA

[ns BbINOMHEHMA YepTEXHO-rpamuecknx paboT Xopowo 060pyfOBaHHOE
paboyee MecTO MMeeT 6O/bLIOE 3HAYeHMe KaK Ans KauyecTBa MCMOHAEMOro, TakK U
AN NPOV3BOAMTENbHOCTY TPYAa.

Mebenb Ao/mkHa ObiTb YAOOHONW, a CTynbs o6ecneynBaTb paboTaroLiEMy
npaBuIbHYO nocagky. LLlym, Kak ogHa U3 NpUYrH, NOpoXAaroLLMX OWKOKK, BOOOLLE
[O/MKEH BbITb UCK/THOYEH.

HemanoBaxxHoe 3HauyeHMe MMeeT OCBeLLeHNe paboyero mMecta. ECTeCTBEHHbIN
(oHeBHOR) cBeT [O/MKeH nafjaTb C JIEBON CTOPOHbI WAM nepes paboTaloWwmm U He
[aBaTb TEHW, UCKYCCTBEHHbIN CBET - CBEpXy cnesa. Mpu paccesHHOM cBeTe paboTaTh
NydLle, TaK KaK SPKUA CONHEYHbI CBET YTOMAET 3peHne. He cneflyeT nonb3oBaThCs
0 HOBPEMEHHO ECTECTBEHHbIM U UCKYCCTBEHHbIM OCBELLLEHNEM.

Bymary pacnonaratoT npsamo nepes co60ii, 3aKpensss ee Ha CTO/e rpysnKamm
NN NNMKOW NEHTOM.

VIHCTPYMEHTbI M MNPUHAANEXHOCTM HYXHO pacrnofnaraTb Ha CTone B
onpegeneHHOM nopsgke. CnpaBa AO/MKHO 6blTb TO, YTO GepeTcs NpaBoli PYKOIA:
KapaHgall, pe3nMHKa, py4ka C Mepom, peictepepbl, KucTtouka M np. Cnesa
pacrnonaraeTtcs TO, 4YTO OepeTcs NEBOW PYKOWA: NMHeliKa, TPeyronbHUK, BnakHas

TpANoOYKa AN YNCTKM nepa M peiictheqepa M T.M. TyWHWUA, pasBedeHHas Kpacka,



6aHOYKa C BOJOI CTaBATCS CrepeAn WM cnpaBa OT 4yepTexka Tak, YTOoObl OHW He
ObINW CMyyYaliHo 3afeTbl Y NPOUTLI.

Ba)kHO npaBUNbHO CUAETb 3a Pabouymm CTo/oM. M0CKOCTb FpyAa AO/MKHA
ObITb MapannenbHas Kpak CTona, a CTYMHWM HOT OonupaTbCcsl Ha non. PaccTosiHue OT
rnas Ao 4eprexa [JO/MKHO 6bITb B npeaenax 20-30 cM, NOKTU 06eUX PYK AO/MKHbI
nexatb Ha cTone. CuaeTb Hado npsMo, 6e3 HanpsKeHusi. PyKu [JOMKHbI ObiTb
YUCTbIMK, @ Hepaboyas YacTb YepTexKa 3aKpbiTa YNCTOW Bymaroii.

Mocne paboTbl KaXAblii MHCTPYMEHT TLLATE/bHO BbIYMLLAOT M yOGMpatoT B
roToBa/lbHI0. UepTeX 3aKpbiBalOT /IUCTOM GymMarn M CTaBAT /IMLEBOA CTOPOHON K

CTeHe.

3. TIPABUJTIA NTIPMEMbI TOMNOIM°PA®PNYECKOIO HEPUEHWA

3.1. TexHuKa paboTbl KapaHiallom

3aTouky kapaHfawa cnegyeT BbIMOMHATL C KOHLU@, MPOTUBOMOMIOXHOMO
MapkupoBke. [nf 3TOro0 WCNOMb3YKT PasNYHble TOUWSKW, CKasbNenu, HOXw,
6bITOBbIE N1e3BUA. CHavana cpes3atoT fepeBo Ha 30 MM, ob6Haxas rpadut Ha 8-10 mm,
3aTeM Ha MeNKO3epHUCTON HaaauyHoM 6ymare uam 6pycke 3aTaymBatoT rpanTHbLINA
CTepXXeHb (CM. puc. 2). OKOHYaTeNbHYH LUANQOBKY MPON3BOAAT HA YEpPTEeXHOMN

bymare.
Mpegbasnsaemble K
KapaHjaLlHoMy PUCYHKY
Tpe6oBaHMs  MOryT  6bITb
. BbIMOSIHEHbI, ecnn cobngaTb

Puc. 2. 3aTouka KapaHaaLLen:

a- KOHycOM; 6 - /IOMaTOYKOM; B- Ha LLKypKe ornpeseneHHble npaswna
paboTbl  kapaHgawom. Bo-
nepBbIX, paboTaTb HYXXHO OCTPO 3aTOYEHHbIM KapaHAalloM, C OfMHaKOBbIM
HaXMMOM Ha Bymary. Bo-BTOpbIX, He cnefyeT CUNbHO HaXMMaTb Ha KapaHjall, Tak
Kak obpas3oBaBLuMecs B 3TOM cnyyae 6opo3gkum Ha Oymare 6yayT Mellatb

nocreaytolwemMy BblYEPUMBAHUIO TylUblO. B-TpeTbMX, HEO06XO0AMMO CcO6/IofaTh



MOCTOSHCTBO B MNPMEMax BblYEPUMBAHWS: MPOBOAWUTL NMHWM MO NUHENKe crneBa
HanpaBso, AepXa KapaHAall napannenbHo rpyau ¢ HeboMblMM HaknoHOM B CTOPOHY
LBWXEHUS M He MNOBOpayuMBasi ero BOKPYr CBOeil ocu. [Mpu yepueHUM KapaHzall
cnefyeT gepxatb B 3-4 CM OT 3aTOYEHHOTO Kpasi.

[ns npoBefeHUs NIMHWA C MOMOLWLLIO JIMHENKM HEOOXOAMMO 3aTOYMUThb
KapaHfaLl nonatkoi (puc. 2, 6). KapaHaalw Bo Bpemst paboTbl 4O/MKEH HAXO4MTLCA B
NAI0CKOCTKW, MPOXOAsLLel Yepe3 Kpaii MHeKy 1 NepreHAnKYNSPHONR K YepTexy.

[ns npoBefeHus OT PyKW NPSMOMMHENHBIX W KPUBOJMHEWHBIX OTPE3KOB
KapaHAall 3aTauuMBalOT Ha KOHyC (puc. 2, a). JIMHUM BblYepuUMBalOT KOPOTKUMM
WTpUXamu AAMHOR 1-2 mM. LLITpUXy HapawuBaoT MeANEHHO, ABUKEHNEM KUCTU Ha
cebs, Kaxabl pa3 nepekpbiBas NpeabigyLNiA LWITPUX MPUMEPHO HAMoM0BUHY (CM.
puc. 3). MeToArKa BbIYEPUMBAHNS YTOMLLEHHbIX IMHWIA Ta Xe, 4To M TOHKuX. Mocne

MpoBeAeHNsl TOHKOrO LUTPMXa ero YTO/LAlT C MPaBOil CTOPOHbI, TOXE METOAOM

HapalLBaHms.
HegonycTumo npocToe NpoBefgHve

JIMHUM KapaHAalloM, Tak Kak 970 BedeT K

Puc. 3. CXGMaHapaLIJ'VIBaHVIFII'IVIHI/IVI OTKJ/IOHEHWUKO €e OT TOYHOro noNoXXeHnA

KOHTYpa 1 NoMYyUYEHWNI0 NNHWIA pa3HOW TOMLLMHBI.

Lns cTMpaHus KapaHAalHbIX JIMHWIA W YUMCTKM 3arpsisHEHHbIX MECT yepTexa
MCMONMb3YIOT MATKUE CTapaTe/ibHble Pe3nHKM (nacTuku). CTupatb pesuHKoii cregyet
aKKypaTHO M B OfHOM HampaBfeHUW, TaK KaK CWIbHbIA  HaXUM U
pasHOHanpaBneHHble ABMXXEHWS MOBPEXAAOT MOBEPXHOCTb Gymarn. Ans yaaneHus
Ha uepTeXxxe MeNKUX feTaneil NPUMEHSIOT Pe3nHKY C OCTPbIM Kpaem, ANs Yero
MPSMOYTO/bHbIA GPYCOK PE3UHKU pa3pesatoT Mo AuaroHanun. 3arps3HeHHY PesnHKY
UMM MOAPe3atoT, WM OYWLLAIOT TPEHWEM Ha umcToii 6enoit Gymare. Co BpeMeHeM
pe3vHKa NMoKpbIBaeTCs TBEpPAOW KOPKOM, KOTOPYIo Takxke 06pe3aloT. PekomeHayeTcs

XPaHUTb PE3NHKY B yTAspe.



3.2. PaboTa 4epTeXHbIM Mepom

K YepTexXHbIM Nepbsm NPeabsBAstoT crefytowmne Tpe6oBaHus. CTBOPKM nepa
He AO/MKHbI UMETb MPOCBETA, B MPOTMBHOM Cly4yae TOHKME SIMHUM He MOMyyatcs.
CTBOPKU [LO/MKHbI MUMETb OfVHAKOBYIO [/IMHY, T.e. CXOAWUTbCS B OAHOW TOYKe U
HaxOAMTbCS OAHOM naockocTu. LLIMpUHa X TaKkxe JOMKHA 6bITb 04MHAKOBOW. Mpu
pasHoli LWMPWHE CTBOPOK SIMHMA GYAET TONCTOIA, NpU pasHOM AUHE U NONOXEHUN B
pa3HbIX NMOCKOCTAX - PBaHOW, He CMMOLWHONA. [MoaTomy nepen paboToii nepbsi
TLLATEIbHO NMPOBEPSIOT.

6 # «

A l Puc. 4. OetheKTbl nepa:
a - pasHasl [/IMHa CTBOPOK; 6 - pasHast LUMpMHA CTBOPOK,;
B - pa3fBOeHwe MNepa; I - pacLLernsieHre nepa

Pa3gBoeHMe Mepa YCTPaHAT HajaB/MBaHWEM Ha BHYTPEHHIOK CTOPOHY
CTBOPOK kKapaHjawom (puc.5, a). Tlpu 3TOM UYepTeXHYK pyyKy crerka
MpUMNogHMMAOT, a KapaHJalll CBUratoT K KOHLUY nepa. [lanee npucTynatoT K 3aTO4Ke
nepa. PasHylo A/IMHY CTBOPOK YCTPaHSAOT, CTauMBas Ha GpYCKe A/IMHHYH CTBOPKY [0
YPOBHSA KOPOTKOW. [enatoT 3To
C NErKMM HaXUMOM, Aepxa
PYYKY NeprneHauKynspHo K
noBepxHocTU 6pycka (pwuc. 5,
6). Mocne Toro Kak CTBOPKM Pyc. 5. YcTpaHeHue AeheKToB nepa
rnepa CTaHyT OVHAKOBbIMU MO
[0NMHe, MpUCTYNalT K 3aTOYke OOKOBbIX rpaHeil. [ns 3Ttoro B paspe3 nepa
BCTaBMAT TOHKWA M/OTHbIA KycOYeK Gymarm u JerkuM HaXWMOM 3aTaumBaloT
LUMPOKYIO CTBOPKY (Ha 6pycke), cm. puc. 5, B. LLUnpuHa Kaxaoil CTBOPKM nepa
[O/MKHa 6bITb He Gonee 0.15 mMm. O6pa3oBaBLUMecs MOCMEe 3aTOYKU Ha CTBOPKax

OCTpble FpaHu 3aKpyrNsoT Ha Gpycke.
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Mpwn paboTe pyyKy C NEepoM AepXaT Tak Xe, Kak 1 npu 06bIYHOM NuUcbMe, 6e3
HanpsH>KeHWs, CNerka NOBEPHYB APYroi KoHel, ee K nuuy pa6oTtarowero (puc, 6).
Tywb HabupaloT Ha BHELWHIOK (BbIMYKAYH) CTOPOHY Mepa B HE60/bLIOM

KONM4ecTBe, He AOTparvMBascb Nepom o
4Ha TyWHMUbl. Ha HOBOe uepTexHoe
Nepo TyWb MOXET MA0X0 NIOXKUTHCS.
[Mo3ToMy ero HyXHO 2-3 pas3a NpoHecTu
yepe3s nnamsi. lMepes HavanoMm paboTbl
nMepo u Tywb OMPO6bLIBAKOT Ha fuUCTe
Bymarn Toro e kavectsa. Henb3sa fonro
Puc. 6. MonoxeHwne nepa oTHOCUTENBHO OCTaBNATb nepo C Tyuwsbto, nneHkKa
bymara .
3acoxLueid TyLy He MO3BOJISIET MPOBOAUTb
TOHKUE NWHMKU. TIpK BbICbIXaHWW TYLWW MNepo akKypaTHO MNpOTMPAIOT BAKHON
TPANOYKOWA. YNCTUTL MEPO YepTEXHOIN ByMaroin HefoMyCcTUMO.

B TonorpaMyeckom uepyeHuu npu paboTe MepoM MPUMEHAETCS TaKXxe
MeTO4 HapalwuBaHus WITpuxa. [IBMXKEHMEM nepa CBepxy BHM3 (Ha ceb6s)
NpoYepUnBaloT LWITPUX AaiiHON [0 2 MM, ero ¢opma Moxoxa Ha KAuH - 6onee
TO/CTBIA CBEPXY WM TOHKWMA, CXOAAWMIACA HA HEeT —BHU3Y. [ocnefyowmii WTpux
[O/MKEH MOKpbIBaTb OAHY BTOPYK - OAHY TpeTb Npefbiayuiero. HapalyuBaHue
cnefyeT BbINOMHATL 6e3 Haxuma Ha nepo. lMepo KacaeTcs Bymary OJHOBPEMEHHO
[BYMSI CTBOpKaMU. TONbKO MpW 3TOM YCMOBUW NIMHUA MOAYYMTCS NPSMOWA, COYHON,
HanuTol. TakuMm 06pa3oM, Kaxpgas AMHUA OyAeT BbluepyeHa HECKObKUMM
LUITPUXaMU.

YToNWarwT NNHUK0 C NPaBoil CTOPOHbI. CHayana NpoBOAAT TOHKYH JIMHWIO,
3aTeM Ha HY)XHOM PacCTOSIHAM OT Hee - BTOPYHO W 3a1MBAKOT TYLUbH MPOMEXYTOK
MEeXZAy HUMU.

[yroo6pasHble OTpe3KM BbIUEPUMBAKOT TaK Xe, Kak W npsambie. [pu
BbIYEPUMBAHNM CNOXHbIX [IMHU/A PasfIMUHbIX HaMpaBfeHW YepTeX MOCTOSIHHO

noBoOpavYmBaloT Tak, YTO6bI HapauinBaHue WTpmnxa BENOCb Ha ceos.
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HeBepHO HaHeceHHOe M306paXKeHNe MOXHO Cpe3aTb BMECTe C BEPXHUM C/I0eM
oymaru ckanbnenem unu nes3suem 6putebl. Cpes fenaeTca OT KpaeB M306paXkeHMs K
ero cpeguHe. Jlerkuih n3rmb nes3sus NO3BONSAET CHATb TOHKWIA CaMblil BEPXHWIA CroiA
bymarn. JlesBuMe fAepXaT Cferka W30rHYTO W MapannenbHo  Cpe3aeMoMmy
N306paKEHNIO.

BbICKabnnBaHWe BbINOMHAT M30rHYTOW YacTbio Ne3BUS CKaNbMens OYeHb
NErkKUM HaXKMMOM, AepXKa CKaslbnenb CHayana BepTUKa/bHO, a 3aTem nog yraom 30-
40° K noBepxHocTK Bymarun. Ob6pasytoLmecs BOPCUHKIA Gymaryu 3arnaxusaroT vepes
KanbKy TBepAbIM FNagkuM npeameToMm.

Moapes BbINOMHAKT B CAyvasXx, Korga Heo6XxoaumMo YMeHbLUMTb TOMLWMHY
NIMHAW Ha 3HAYUTENIbHOM MPOTSHXKEHUM. MpoYepUEHHYIO NMHMIO pa3pesaroT, caBuras
B CTOPOHY HEHY>KHYHO YacTb, KOTOPYHO NOTOM CPe3atoT UK BbICKabNMBAIOT.

MomknuM MNpoM3BOAAT OCTPOI MMOCKOCTbIO CKasbnens, CABWras pas/nyHble
YTOMLWEHNS IMHUU B CTOPOHY MPOYEPUEHHON NMHMK. TOSKMM Nydlle genatb cpasy
noc/ne BblYepUMBAHWSA, KOrAa Tyllb MOACOX/IA CHapyXu, HO elle COXpaHseT Bnary

BHYTPW.
3.3. UepueHue peiicthesepom

Peicthenep cnyxut Ana npoBefeHns TYLLbIO CMAOLIHBIX Y MYHKTUPHBIX TUHWIA
pasHoil TonwmHbl. epo pelictenepa COCTOUT M3 ABYX METaIIMYECKUX CTBOPOK,
3aKpen/ieHHbIX Ha pyyke W pas3fBuraloliMxcs Mnpy NOMOLM BUMHTE, KOTOPbLIM
yCTaHaBNMBAeTCA TONLMHA NPOBOANMbIX IMHUIA.

Peiictheaep MoXKeT Bbl4epumMBaTh POBHbIE IMHUM TOAWMHOA oT 0,1 o 1.2 Mm.

[ns  KauyecTBEHHOro BbluepuMBaHUA peiictesep LOMKEH YAOBMETBOPSATb
cnegylowuMm  TpeboBaHMAM:  KOHLbl CTBOPOK  peiictheaepa LO/MKHbI  UMETh
O[VHAKOBYI0 AAMHY W TOMWMHY W HaxOAWTbCA B OLHOM M/IOCKOCTW; pelicesep
[OMKEH BbITb XOPOLLO 3aTOYEH, HO He pe3aTb Gymary, M MPOYHO 3aKPennAThCs Ha
pyyke. Ecnu peiicthesiep umeeT fAedeKTbl, NokasaHHble Ha puc.7, ero cnegyet
3aTOUNTL. 3aTOUKY MPOM3BOAAT HA MENKO3EPHUCTOM TOUMSILHOM GpYCKe cpefHei u

BbICOKOI1 TBepaocTU. MpeABapuTebHO 6PYCOK CMasbiBalOT MALLMHHBLIM Mac/oMm.
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Ons [0CTUXeHWs OAMHAKOBON ANWHbI

CTBOPKM peiicthefepa COEAMHAIOT BUHTOM U

CTaymBaloT nx, aepxa peiicthegep

Puc. 7. fletekTel pevicenepa nepneHANKYNSPHO W HaK/IOHSS ero BMIEBO U
BNPaBO Mpu ABMXeHUK (puc. 8, a). 3aTem 3a0CTPST CTOUEHHbIA KOHeL, CTBOPKM
peiictheepa. [ns aTOro Mexay CTBOPOK 3aKnaAblBaloT KYyCOUeK NacTuKa Ui fepesa

M CTAYMBAIOT BHELLHIOI CTOPOHY YKa3aHHO CTBOPKU (puc. 8, 6).

Puc. 8. 3aTouka peiicthenepa: a- lnpuem; 6- Il npvem

Mpw paboTe peichegepom Hago cobaogaTh CreaytoLine npaBua:

1) pelicthepep Hago Aep>aTb BUHTOM OT Cebsl B BEPTMKaNbHOM MIOCKOCTM C
He60/bLwKM (5-10°) HaKNOHOM BMPaBO MO HaMNpaBfIEHNIO ABUXEHUS;

2) NMHWIO Hago NPOBOAMTL MEANEHHO M PaBHOMEPHO, OYeHb CNabo Haxumas
pelictheiepom Ha bymary;

3) npu HegocTaTke TylW B peiicdesepe HEO6X0ANMO, He OTHUMas NINHERKK OT
NpoBeAEHHOW MPAMOIA, HaNoMHWTL pelicedep M NPOAOMKUTL PaboTy, OTCTynas OT
KOHUA nMnMHUKM Ha 0.5 - 1.0 MM. DTOT MPOCBET 3aTeM 3aMOJIHAKT MepoM. 3aKOHUYUTb
NIMHNIO MOXKHO Y Tak: € «pa3bera» Ha 2 - 3 MM 3axBaTUTb Y)XXe NPOBeAeHHYIO IVHUIO
1 4OBECTM peiictheepom ee [0 KOHLa.

Tyuwsb B peitchegep HabupatoT nepom. INMpwn aTom peiicthegep Aep>xaT B NpaBoii
pyKe B HaKNOHHOM MOMOXEHUM U CTapatoTCsl, YTOOb! Tyllb He Monana Ha BHeLlHWe
CTOPOHbI CTBOPOK. BbicoTa CTONGMKa TylUM MeXAy CTBOPKaMMU [0/MKHA ObiTb He

6onee 8 Mm.
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Bo Bpems paboTbl HEMb3S HAKMOHATL peiicenep Ha cebs n ot cebs, cm puc. 9.
B nepsom cnyyae MHWA NOy4vaeTca pBaHOW, a BO BTOPOM - Tyllub W3 pelictesepa
OyneT 3aTekaTb nof NunHeliky. CTBOPKU nepa peictenepa A0MKHbI OAHOBPEMEHHO U
C OAMHaKOBbIM HAXMMOM COMpMKacaTbCs C MOBEPXHOCTbIO Oymarn. Kuctb pyku
[OMKHa, OMUpasCh Ha NMHelKY, CKOMb3WUTb MO Held. Mpu 3TOM He cnegyeT CU/bHO
NpYXMMaTb CTBOPKM K JIMHENKe 1 NoBopaumBath pelicefiep BOKpYr ero ocu. Mepen
YMNCTOBbLIM MPOBEAEHNEM NNHWU CNefyeT NpoBepUTh pelictenep Ha NpobHoi bymare.
Ecnm Tylwb He c€XoAUT CO CTBOPOK, TO C/ledyeT pas3BecTV ee WM MPOYUCTUTH
peiicthefiep BnakHOM TpAMOYKOi. YMCTKy peichegepa” Hago MPOU3BOAUTH
MepuoanNYecKn, Tak KakK Tyllb [0BOSIbHO G6bICTPO COXHET. BbluepyeHHble [MHUM

[O/MKHBI BbITb HAMTBIMU U 33aHHOMN TOMLLMHBI,

Pvic. 9 MNonoxkeHne
peficthepepa Npu YepyeHUA

HenpaBunbHo

TONLWMHY BbluepUMBaEMbIX IMHUIA YCTaHABAMBAIOT PEryIMPOBOYHbLIM BUHTOM.

BbluepumBaHMe TOACTbIX JIMHWIA MNPOU3BOAMTCA B HECKO/bKO MPUEMOB.
BHauane BblYepuMBAIOT LLUMPOKUM PacTBOPOM pelicthefiepa BEPXHIOK YacTb JIMHUN.
Mpy 3TOM BepxHAA CTBOpKa peiictesepa [O/MKHA COBMafaTh C BEPXHeW rpaHuuei
NMHWKU. 3aTeM MPOBOAAT HWKHIOK YacCTb JIMHWM, COBMELLAS HVDKHIOK CTBOPKY
peiicthesiepa C HKHEW rpaHuLei nnHun. Ecnu B cepeyHe MMHUM OCTaCcs NPOCBET,
€ro 3a1/BatoT TYLLUbLO C MOMOLLbLIO pefictenepa unm KACTy,

Mpu paboTe LMPKYNeM WAU KPOHLUMPKY/JEM Heo6X0AMMO Y4WTbIBaTb BCE
OCHOBHble MNpueMbl paboTbl pelicdegepom. py NPoOBeLEHVMM OKPY>XHOCTER 06e

HOXKW  UWPKYyNna aepXXat B MJIOCKOCTU, HECKO/IbKO HaKNOHEeHHOW no xony
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BblUepUMBaHMA K NIOCKOCTM YepTexa (Ha 10 - 20°). OKpy>XHOCTW NPOBOASAT B O4HOM
Hanpas/fieHWW MO 4acOBOW CTpenke, MMAaBHbIM W CMOKOWHbLIM [BUMXXEHUEM U Kak
MOXHO flerdye HafasBnuBas Ha uyepTeXX. OKOHYMB BblYepUMBAHWE OKPYXKHOCTH,
CHavas1a MOAHMMAIOT PUCYIOLLYIO HOXKY, @ 3aTeM HOXKY C WUT/10i, HO He Hao60opoT.
OKpY>XHOCTM [MaMeTpoM MeHblie 10 MM BblY4epyMBaKOT MpPWU  MOMOLLM
KpoHUupKyns. Mpu paboTe KPOHLMPKYMb CTaBAT OTBECHO. YKasaTe/lbHbIM MNafbLEem
HaXXMMaIOT Ha BEPXHIOKO LUNAMKY, a 6e3bIMAHHbIM BpawatoT Tpy6Ky, cMm. puc. 10-11.
Mepo peiicthepepa HaMOMHAKT TYLWbIO, 3KUMHLIM W Peryanpyrowum BUHTaMU
YCTaHaBNMNBAKOT HYXXHYHO TOJMWMHY SIMHAW W OUaMeTP OKPYXHOCTWU. KoHew, urnbl
CTaBAT B HY)XXHYIO TOYKY W NAaBHO BpallalT KPOHUUPKYNb MO XO4Y YacoBoW
cTpenku. T[locne BblYEPUYMBAHUSA  OKPY)XXHOCTWM  peiichesep MogHMMaOT, a

KPOHLMPKY/b YCTaHAB/MBAIOT B APYroli TOUKe.

Puc. 10. MpaBubHOE NONoXeHWe Puc. 11. Pa6oTa ¢ «nafatoLLym»
UI/Tbl KPOHLWIPKY/A MO OTHOLLIEHWIO KPOHLWIPKY/ieM
K repy

3.4. PaboTa akBapesibHbIM/ KpackKamu

Pa3BefeHMe KpacoK M OKpaluMBaHWe NJIOWageli NMpPOM3BOAMTCA MPU MOMOLLY

KNCTOYEK, Ka4yeCTBO KOTOPLIX 3aBUCUT B MNMeEpByH o4epeab OT BuAaa BOJIOCKOB, U3
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KOTOPbIX OHW W3rOTOB/MIEHbl. JIyuyllne - KOMOHKOBbIE, HEMoXue - 6Genuubu K
XOpbKOBBIE.

KayecTBO KWUCTOUKM OMpefensetcs Takke (OPMOiA, KOTOpPYH NPpUHUMAIOT
BOJIOCKM MPU CMauMBaHWU, OHU [O/MKHbI AaBaTb OCTPbIA KOHel. OTKNOHMBLUMECS OT
My4yKa BOMOCKW MOApPe3aTb He CredyeT, UX OCTOPOXHO 0BXUraloT, npesBapuTensHO
onycTuB KuCTb B Bofy. O6s3aTe/lbHa NPOMbIBKA KUCTel nocne paboTbl B YWCTON
BOJE WM CNnaboM pacTBOpe MUTLEBOW COAbl. XPaHUTb KUCTOUKM ChedyeT CyXuMu B
KOpobKe, YTO6bI He 3aMUHAIUCh BOIOCKM.

Pa3BoOfAT KpacKy B CTakaHe, HaMofOBWHY Haro/IHEHHOM BOZOW, [0 CPeAHero
ToHa. lMpy pa3BefeHUW KpacKy HaTMpatoT MOKPO KUCTbK WM BblAaBJMBAOT U3
TiobMKa Ha KWCTb M pacTUpaloT O CTeHKM CTakaHa. [locne pasBefeHUs Kpacke
Heo6X0AMMO faTb OTCTOATbCA 5-10 MUH., UYTO6bI KPYMHbIE YacTULbl OCENN Ha AHO.
[Ns oKpalwmBaHWs WCMOMb3YOT BEPXHWIA CMOW, KOTOPbIA OCTOPOXHO CAMBAlOT B
Lpyryto mocyay W npucTynarT K OKpalumeaHuio. Mepepn paboToll Bcerpa fenatot
npo6HOe OKpalMBaHue. [ MonyyeHWs 60nee UHTEHCMBHOFO TOHA MOBEPXHOCTb
MOKPbIBAKT KPacKOI HECKO/BKO pas.

Lins oKpackn YepTeXHbIX MaTepPManoB MOXHO WMCMOMb30BaTh TyLlb: 2-3 Kanau
TYLUM Ha OfiHY CTO/IOBYIO JIOXKKY BOAbI.

CTupaTb Ha 6ymare, Noanexalleil OKpalLMBaHNIO, KaTeropuyecku 3anpeLLeHo,
TaK KakK Npy OKpawueaHUM 6yayT 06pasoBbiBaThbCA MNATHA, KOTOPble HEnb3s
ucnpaeutb. lMepes OKpalMBaHWeM Oymary CMayvBatOT C MOMOLLBH KWACTW WK

BaTHOr0 TaMMoHa Y1CTOI BOAON.

%ﬂﬁbﬁ“ﬁﬁw K okpacke NpucTynaroT TO/IbKO nocre

TOro, Kak 6ymara BbICOXHET. UepTex gepxar

C HeGOMbLUIMM HAKIOHOM, 4TOGbI Kpacka

obpa3soBbiBasa Ba/INK n cB060OAHO

é”rc, nepefguranacb BHW3 Npy MOMOWM KUCTU
Han

(pnc. 12). OkpalimBaHMe Ha4vyMHalOT C

BEPXHEro NeBOro yrna KoHTypa. Ecnm KucTb

Puc. 12. OkpalLmBaHVie MOBEPXHOCTEN
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XOPOLLO HacbIleHa Kpackoi, TO Npu COMPUKOCHOBEHWUM ee C Gymaroli obpasyetcs
Ba/IMK KPacKMW, KOTOPbI/ NepefBUratoT ABMXXEHMEM KUCTW C/eBa HamnpaBo M 06paTHo,
MOCTENeHHO OMyckas ero BHW3. Banuk Heo6X0AMMO NepuoaMYecKy HacbILaTh
Kpackoi. Ha KUCTb 6epyT CTO/IbKO Kpacku, YToObI ee 6bIfo B U3BbLITKE, HO YTOObI OHA
B TO XKe BPeMsi He Kanana ¢ KUCTK. [ocne OKpacky BanvK youUparoT crnerka BAaXHbIM
KOHLOM 4uCTOM KMCTM. OKpacka 6e3 BanukKa KpacKu [aeT HEpOBHbIA KPacOYHbIi
cnoii (nonocekl, passofbl). OKpalleHHON NoWwaau AalT NPOCOXHYTh W MOBTOPSAOT
OKpackKy, nepeBepHyB yepTexx Ha 180°.

Bymary mnoBopauMBalOT TakK, u4TOObl Yy3Kasg CTOPOHA OKpalUMBaeMOW
MOBEPXHOCTN 6blfa BBEpXY. [BUKEHUS KUCTU JO/MKHbI ObITb MaBHbIMW, HE O4YeHb
ObICTPbIMK, YTOObLI HE UCKA3UTb FpaHULLy OKpallMBaeMol naowaan. B 1o xe Bpewms
paboTaTb MeA/IeHHO HeMb3s, TakK Kak NoAcbiXatollas Kpacka MoXeT AaTb No/ochl.

Ecnu Ha okpalleHHOI naowaan o6pasoBanmch NaTHa 601ee TEMHOMO OTTEHKa,
MX 0CnabnAlT MArkolW pesuHkoi. Ecnu nATHO 60nblWIOro pasmepa, TO €ro
MPOMbIBAOT BaTHbIM TaMMOHOM WM KUCTbK) YMCTOW BOAOW, a CMbITYHO Kpacky
npomokatoT 6ymaroii. CBeT/ible MATHA 3aKpaLUMBaKOT MOAYCYXOM KWCTbH, CTapasch
He 3aX0fMTb 3a Npejenbl NATHa.

OkpalvBaHue naowageli BbINOMHAKT CNOCO60M OTMbIBKM (NOCNONHAsA
OKpacka). JTOT MeToj 3aKIlo4yaeTcsd B TOM, YTO BCH M/oWadb, NOAIEXallyHo
OKpaLlMBaHWIO, JeNAT Ha NOAOoChl (C/I0M UK CTyneHun). BHavane okpalunBatoT OAuH
pa3 BClO njowafb cnabbiM pacTBOPOM KpacKu, MpWM BTOPOM OKpalUMBaHWM U3
NIOWaAnN UCKNYaT NepBbli HAMEYEHHbIV CMON, NPy TPETbeM - NEPBbIA 1 BTOPOW
cnow, Mpn YeTBEPTOM - MepBbIiA, BTOPOI U TPeTUiA 1 T.4. Takum 06pa3om, UCKIoYas
KaXXAbIA pa3 no OAHOMY C/0K0, MOAYYUMM CTYMEHU, KOTOpble ApYr OT Apyra 6yayT
OT/IMYaThCA CBETNOTO. MocnefHWUiA cNoit 6yaeT caMbiM TEMHbIM.

HyXHbIA LBET AN OKpacKM MOXHO MOAyYMTb [ABYMS  CNOCOGaMu:
MeXaHWYeCKMUM W NeCCUPOBKOW. Mpu MexaHMYeCcKOM CMOoCO6e HY>XKHbI LBETOBOWA
TOH NOAYYaloT CMELLIEHNEM Pa3NNYHbIX KPacoK (3eNeHblli - CMeCb XXeNTOoi 1 rony6oi

Kpackum).
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Cnocob 1eccMpoBKM - NOCNEA0BATENIbHOE HATIOXKEHWE [BYX WM HECKONbKMX
pasnMYHbIX LBETOB MPUBOASLLEE K MOMYYEHUIO HOBOrO LBeTa. [epekpbiTue CUHel 1
KpacHOM Kpacok faeT (PUONETOBbINA LIBET, KPACHOW M XENTOl - OpaHXeBblid, CUHel U
XKENToW - 3eneHblil. MepeKkpbITUe TPEX KPacOK - CUHEN, KPacHOM W XXenTon - paeT

cepblii LBeT.
4. KAPTOTPA®UNYECKUME WUPN®THI

Hagnucn Ha kapTax W naaHax BbIMOMHAKT  PasIMyHbIMU - LLUPUGTaMU,
Ha3blBaeMbIMY KapTorpauyecknumMm.

LW pndThl gendrca Ha NpsMble Y HAKNOHHble. B 3aBUCUMOCTU OT LWIMPUHbLI 6YKB
OHW MOTYT 6bITb Y3KUMW, HOPMaSIbHBIMU Y LUIMPOKMMU. 10 TOMLLMHE HavyepTaHWi -
BO/IOCHbIMM (OCTOBHBLIMU), MONYXUPHBIMU U XUPHBIMU. [0 XapakTepy pucyHka 6yks
- OKPYI/AbIMW UAW NPAMOANHERHbIMU.

Bce 6ykBbl Mogpa3fenstoT Ha NponucHble (3arfaBHble) U CTPOYHbIe. BbicoTa
nponucHbIX 6yks B 1,5 pasa 60/bLe CTPOUHbIX. LLnprHa 6yKB 3aBUCUT OT BbICOTbI U
0T BMAa WpndTa. BONLLWNHCTBO 6YKB UMEET HOPMa/ibHYHO WKUpKHY (6, B, T, €, 3, I,
K, N1, H, 0, M P, C T, 4,3, g, 1). byksbl g, X, W, W, t0, bl, ®, M BblyepunsatoT 1,5
pasa wwupe. LLnpnHa 6ykBbl a Ha % 60/bLUe LWMPUHBI HOPMabHOW GYKBbI. Y GYKB L,
W L BbICTYN FOPU30HTa/ILHOrO 3/IEMEHTa He BXOAMT B LUMPUHY, ANUHA ero paBHa Il
LUMPUHBI GYKBbI C HOPMabHOI LLMPUHOWA,

B nponucHbix 6yksax b, B, E, H, 3, bl, K, X, b, 3, HO, A n yuppax 3,5,6, 8
CPefHUA  COEAVHUTENbHBIA  3MEMEHT  BbIYEPUMBAKOT  HECKOMbKO  BbILlE
reomeTpuyeckoi cepeamtbl (1/10 - 1/20 BbICOTbI 6YKBbI). Y NponucHbIX 6yks P, Y,
Y 1 ungp 4 1 9 ropusoHTanbHble 3NEMEHTbI BbIUEPUMBAIOT HIKE CepeauHbl (Ha 1/10
BbICOTbI BYKBbI, Y NPOMNUCHOM A - 2/3 HU3Ke Bepxa CTPOKM). Y MPONUCHbLIX BYKB B,
B, X, K, X, 3 BEpXHIOI0 YaCTb BblYepUMBAIOT YIKe, YEM HUKHIOHO.

3akpyrfieHus OBaibHbIX OYKB BbIBOAAT 3@ BEPXHIO U HWDKHIOW JIMHWM
CTPOKW. o 3TOM >Ke MNpuyMHe Cnerka BbIBOAAT 3a BEPXHIOW JIMHWIKO CTPOKU

3M1EMEHTbI MPOMNUCHBIX 6YKB (A, M).
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4.1. OCTOBHbI KYPCMBHbIA WPUHT

Mo HayepTaHMIO CTPOUHbLIX OYKB 3TOT LIPUMT OYEHb NMPOCT U NpMBANXKaeTes K
00bIKHOBEHHOMY  pykKonucHoMmy (puc. 13). OCTOBbI/i B KypCUBHbIA  LIPUGT
NpUMeHsieTC ANS MOACHUTENbHbLIX HaAMUCEN Ha NNaHax TONorpauyecKNX CbeMOK 1

APYTUX BUAAX YepTexeid.

Aab6 BT [0 EEXOK3E3
inKk JTn Mm HH Qo JTn
PpCcTTYYyddXxLn, LH
LI bublbl Bb 33HO0AA
1234567890

Puc. 13. OCTOBHbIN KypcviB

B 0CTOBHOM KYpCUBHOM LUPU(TE HaKNOH OYKB K OCHOBaHWIO CTPOKU
cocTaBnseT okono 75°. TonwmHa nuvHMiA B 6ykBax M umppax 0,1 - 0,2 mm.
OTHOLUEHME LIMPUHBI K BbiCOTe Yy 60MbLIMHCTBA OYKB 4:7, OTHOLUEHWE BbICOTHI
CTPOYHbIX 6YKB K MPOMMUCHbIM 2:3.

HaknoH 6ykB onpegensercsa BCNOMOraTe/ibHbIM NOCTPOeHWeM. Ecnu nposecTu
psi4 napannenbHbIX FOPU3OHTA/IbHBIX JIMHWA, 06Pa3yoLLMX CTPOKU U MPOMEXYTKM
MEXLY HWMMW, TO [A1A TMOJlYYEHUS JIMHUM HaK/0Ha MO0 rOPU3OHTa/IbHOMY
HanpaB/feHUO OT HEKOTOPOW HavyanbHOW TOYKM OTKNafblBalOT OTPE30K ASMHOM,
Hanpumep, 10 MM, a N0 BEPTUKA/IbHOMY HanpaBneHuto - 5 Takux ke otpeskos (50
MM). COefMHMB KOHLbl FOPU3OHTaNbHOrO M BEPTUKANbHOr0 OTPe3KOB, NO/yyaloT
JINHUIO HakoHa 1:5.

COOTHOLLEHME LWNPUHBI 1 BbICOTbI OYKBbI 3TOr0 LWpUdTa coctasaseT 3/5, 4To
COOTBETCTBYET rpynne HopMmaibHbIX BYKB, Takux, kak H, I, . byksbl X0k, Mm, T,
o, u, W, Ww, blel, KO B 1,5- 2,0 pasa wupe, 4em HOPMa/IbHbIE.

MouTun BCce 3arnaBHble GYKBbI N0 CBOEMY PUCYHKY OT/IMYAKOTCA OT CTPOUHBIX.
MpAMONUHENHbIE 3NEMEHTbl 3arfaBHbIX OYKB 3aKaHUMBAKOTCA [BYCTOPOHHUMM

nogaceukamu. CTpOUHble GYKBbI MMEIOT NIEBOCTOPOHHME MOACEYKU TOMLKO BBEPXY Y
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KQXAO0ro /eBOro MpsIMOMMHEHOro anemeHTa. Kak WCK/UeHWe, HUXKHUIA 3aneMeHT
OyKBbl P 3aKaHUMBaeTCs [ABYCTOPOHHEW TMOoACeUKoi. [MpaBble MPSMONMHEHbIE
9NEeMEHTbI CTPOUHbIX GYKB 3aKaHUMBaeTCs BHU3Y MIaBHbIM 3aKpyrieHnem. B GykBax
W, U, W, W, N, T, 4, y COBANHNTENbHbIE 31EMEHTbI UMEIOT NJIaBHbIE OUYepTaHu.

Bce OKpyr/ible 6YyKBbl UMEIOT B OCHOBE CBOEI0 PUCYHKa OBan - 6YKBY O

(puc. 14).

Puc. 14. MocTtpoeHune 6yKB ¢
OKPYT/IbIMY 37IEMEHTAMM

CTpoyHble 6ykBbl A4 W 6 WMET HAACTPOYHblE 3NEMEHTbl, P U Yy -
NOACTPOYHbIE, ¢ - W Te, U Apyrve. BennmunMHa 3TUX 3M1EMEHTOB paBHa MOMIOBUHE
BbICOTbI GYKBbI.

B 3arnaBHbIX 6ykBax b, B, E, XX, 3, H, 3, O, A, K 1 B CTPOUHbIX H, I, K, X
CPeAHWNIA rOPU3OHTA/IbHBIMA 3NEMEHT BblYEPUMBAETCS HE TOYHO MO FEOMETPUYECKON
cepefmHe BYKBbI, a HECKO/IbKO BbILLE, a B OykBax A, P, Y - Hmxe cepeayHbl.

Kpyrnble 6yksbl O, C 1 apyrvie no cpasHeHuo ¢ 6yksamu H, I KaxyTcs
MEHbLLE MO BbICOTE, MO3TOMY WX BbIYEPUMBAKOT Ha TOLWMHY SIMHWMN BbILIE U HUXE

CTPOKM.
4.2. OCTOBHbII NpAMO WpnUgpT

3a 0CHOBY pUCyHKa BYKB 3TOr0 LIpU(Ta B3AT LWPUPT pyOeHbIin WUPOKKil ¢
OCTOBHbIM (BO/IOCHbIM) HauepTaHueM. Py6neHble WPUQTbI HE UMEHT NOACeYeK U
KOHLbI BYKB MX Kak 6bl 0Tpy6eHbl (puc. 15).

OTHOLUEHME LWIMPUHBI K BbICOTE HOpManbHbIX 6ykB - 3/5. byksbl XK, LU, L,
KO B 1,5-2 pasa Lmpe, YeM HOpMasbHble. 3arnaBHble W CTPOYHble OYKBbI, 3a
UCKNIOYEHUEM a, 6, €, p, Y, , MMEIOT OUHAKOBbIA PUCYHOK. Bce oKpyrble 6YKBbI
WpudTa BblYEPUMBAOT Ha OCHOBE BYKBbI 0: a, 6, €, 33, p, Cc, 33, MO,

CTpouHas 6ykBa 6 MMeeT HaACTPOUHbIV 3NEMEHT, Y, P - MOACTPOUHbINA, ¢ -

TOT N ,u,pyr0|7| 3M1eMeHTbl. [JnnHa nx paBHa NnonoBUHE BbICOTbI 6yKBbI.



20

Aa B6 BB T 4 E6 XK % 33

NKkNAMMHH Oo Mn
Pp Cc TTYydpgpXxLuYuy
LW bb bleibb33t00 A9

1234567890

Puc. 15. OCTOBHbIIA MPsAMOiA LLpUGT

[TOpu30HTaNbHbIE 3/IEMEHTbI 3arfaBHbIX U CTPOYHbIX 6YKB B, BB, Ee, 33, XXX,
KK, HH, bb, bb, 33, KO0, 9 BblYepunBaOTCA HECKO/IbKO BbILLE CEPefMUHbl, a B
6ykBax A, P, U4 - Hmxe. B py6neHbIX WwpndTax ropusoHTanbHble 31EMEHTbI HY>XHO

BbluepyMBaTb HECKO/IbKO TOHbLLE.
5. METOAMNKA BbIHEPYMBAHUNA C/10B

Ha Tonorpaguyecknx nnaHax MOAMNMCU OCTOBHBIMMW LIPU(TaMK BbIMOAHSIOT
BHayasie 0CTPO 3aTOYEHHbIM KapaHAalloMm 6e3 CULHOro HaxkrMma Ha bymary, uToobbl
He 6blN0 BAABNEHHBIX MHNIA. ByKBbI B CNI0BaX He MULLYT, a BbIYEPUMBAKOT METOAOM
HapalluBaHMsA WTpuXa. BbINONHEHHbIE KapaHAALLIOM HaAmucu 3aKpennsioT TYLb
TEM XKe METOZOM.

BbicoTa 3arnaBHbIX 6YKB AO/MKHA 6bITb B 1,5 pasa 60/blUe BbICOTbI CTPOYHbIX.
Mpy MenkoM LWpKUpTe WHUPUHY CTPOUHbIX OYKB HECKO/IbKO YBEUUYMUBAKOT, UTOObI
MOBbICUTb YNTAEMOCTb. ECAIM Hagmucy BbINOMHAKTCA OAHUMM 3arnaBHbIMK GYKBaMy,
TO BCe 6YKBbI BbIYEPUMBAKOTCS OHON BbICOTbI.

OuyeHb BaXHbIM fBNSETCA TNpaBU/bHAsA paccTaHOBKa OyKB B  ClOBax.
PaccTosiHUs Mexay OyKBamu [OMKHbI KasaTbCs OAMHAKOBbIMW. BBUAY TOro, 4o
OYKBbl MMEKT pPas3fIMYHbIA  PUCYHOK, MPOMEXYTKM MEXAY HUMM B C/OBax
(MeXX6YKBEHHbIE MPOCBETbI) ONPEAENAOT He NIMHEHOW BEIMYMHON, a NioLlaabto
npoceBeToB. UToGbl 6GYKBbl B C/IOBE 3PUTENbHO BOCMPUHUMANUCL PaBHOMEPHO

PacnosioXXKeHHbIMU, NPOCBEThI MEXAY HUMW AO0/KHbI 6bITb paBHbIMUM NO NoLWaan.
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Mpn HanucaHun cnoB co6MOAAOT CReaytoliMe NpaBuna pacCTaHOBKM OYKB.
Ecnn cocegHne 3neMeHTbl PSAOM  CTOAWMX OYKB - MNpsMble, TO JIMHEHBI
NPOMEXYTOK MeXAy HUMK GepeTcs paBHbIM 1/3 LUIMPWHbI HOPManbHOW GYKBbI. Mpu
COOTHOLUEHUW LUMPUHBI U BbICOTbI HOPMaNbHOW GYyKBbl, paBHOM 3/5, MpoCBeT
cocTaBuT 1/3 nnowaan HopmasbHOW BYKBbI.

Korga cocefHue 3neMeHTbl OYKB pasfnuyatoTcs Mo gopme (npsmoii u
0Ba/lbHbIl, NPSAMOW M HAKNOHHbIW, HAKNOHHBIA U 0Ba/bHbIA, 06a HaKNOHHbIE UK 06a
OBa/IbHbIE), TO NOLAAN NPOCBETOB MEXAY OYKBaMU YBENNUMBAKOTCA. Y paBHMBaHMWE
NMPOCBETOB Mexay OyKBaMW A0 HOPMa/lbHOFO BbIMOMHAKT Ha rnas, cbavmkasa uam
pasfBuras cocegHue 6yKBbl.

MpoMeXyTKn MexXay cnoBamy 6epyTcs paBHbIMU  [BOMHON  LUMPUHE
HOpManbHOW OYyKBbl. TMpU HanWcaHWW COB BpaspsaKy OyKBbl pasMeLLaloT Tak,
yTOObI NepBas U NocnefHAs 6YKBbI CI0Ba NPUXOANINCH Ha HAa4yano MU KOHEL, CTPOKW.
Mpn 3TOM A0MKHA ObITb BblAepXXaHa PaBHOBENMKOCTb MPOCBETOB MeXAy OyKBamu.
Ecnn Bpa3pagKy Ha OAHOW CTPOKe AOMKHbI ObiTb HamMCaHbl HECKOMbKO CMOB, TO

paccTosHUS MeXay HUMK fenatoT B 1,5-2 pasa Gosblue, Yem Mexay 6yKsamu.
5.1. TMpaBuna pasmeLLeHUs nognucein HasBaHWit 06HEKTOB Ha KapTax

Ha KapTax pasfMyHOro coAepXaHusi, Ha3HaYeHWs U MacluTaboB M306paxeHNne
YC/OBHbIMU 3HaKamu JOMONHAETCA HaMMUCAMM.

HasBaHune HaceneHHbIX MYyHKTOB pa3MeLLaloT, Kak npasw/io, cnpasa W npoTms
CepeauHbl UX M300paXEeHWIA Ha paccTosHWM 2 - 3 MM MapaifieNlsHO CEeBEpPHONA
CTOPOHE paMKy.

Ha3BaHua pek pacronaratoT napanfieflbHo ee KOHTYpYy MO MAaBHOW KpuBOW
NnHUK, ornbaroLLeli Hanbonee KpynHble U3rnbel pycna. B 3aBUCMMOCTM OT LUMPUHbI
PEKU HaAnmucb MOMELLAOT BHYTPU WM BHE KOHTypa. Mopsi u 6onbluve o3epa
MOAMMCLIBAIOT NOCepefyHe MO MaBHOW KPKBOMA, NOBTOPSOLLE/ 06LMe oYepTaHUs
nx 6eperos.

MosAcHUTe/bHbIE HaAMWUCKU MPUHATO pacrnofiaratb NapanfieflbHO CEBEPHOW Mau

FOXKHOW CTOpPOHe pamKu KapTbl WMAW nfaaHa. Ecnav Hagnucb pacronaraeTtcd He
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napannenbHo CeBepHoOli CTOPOHE paMKuM, TO HYXKHO MpW ee BblUepuMBaHUK Creayet
MPUAEPXXMBATLCS CNeAYHOLWMX NpaBU:
- ©C/M BbITAHYTBIA KOHTYp NMPOCTMpPaeTCs C CeBepo-3amnafa Ha kro-BoCTOK, TO
HafNMCb PacnonaraeTcs CBepPXy BHUS;
- eCfM KOHTYp TsHeTCs C CeBepo-BOCTOKA Ha tOro-3amaf, TO Haanuch

pacnoiaraeTcs CHU3Yy BBEpX.
6. TOMOMPA®UNYECKUWE YC/TOBHbLIE 3HAKWN

Tonorpagmyeckue YCNOBHble 3HaKM - 3TO rpaduyeckne 0603HaYEHUS
onpefeneHHON BennUMHbI, (POPMbI M LBETa, C MOMOLLbIO KOTOPbIX Ha naHax
n306paxalroTca pasnnyHble reorpaguyeckne 06bLEKTbI U NpeAMEeTbl MeCTHOCTM
(HaceneHHble NyHKTbl, peKW, 03epa, penbed, pPacTUTENbHOCTb, >KENe3Hble W
aBTOMOOW/bHBIE foporn W T.4.). OTHOCUTENbHO JNIMHWA W TOYeK, KOTopble
COOTBETCTBYHOT [eACTBUTENIbHOMY MOMOXEHWNIO MPeAMETOB Ha MECTHOCTM, CTPOAT
YCNOBHblE 3HAKW, a BHYTPU KOHTYpPOB JaloT 3anofiHAwowWwme (MOACHUTENbHbIE)
YC/IOBHble 3HAKW, KakK MnpaBuno, no ¢opmMe W BHELUHEMY BWAY HanomuHatoLiue
n306paxaemblil  NpegMeT. YCMOBHble 3HaKM OTAMYAOT BbIPasUTE/IbHOCTL U
HarnsgHoOCTb; COAepPXaTeNlbHOCTb; CTaHAAPTHOCTb; MPOCTOTA UCNOHEHUS, NErKoCTb
3anoMuHaHuA.

UT06bl YNYULWNTb YATAEMOCTb KapTbl WU pasnynTb O0TOBpaxaeMble 06BLEKTbI
MeCTHOCTW, [ANS YCNOBHbIX 3HAKOB BBEAEHbl CHeAyllMe LBeTa: CUHWA - npu
M306paXXeHUN ruaporpapui, KOPUYHEBLIA - penbed), YEepHbIA - HaCeNeHHbIX
MYHKTOB, [JOPOXHOW CeTU 1 ap.

Bce kaTeropum 3HakoB A1 TonorpadMueckux naaHoB yKasaHbl B Tabnuuax, B
KOTOpPbIX [aeTcAd MNOPSAKOBbIA HOMEP W Ha3BaHME YCNOBHOFO 3HaKa, €ro
n306paXKeHMe C yKaszaHWeM pasMepoB B MUAAMMeETpax A1 AaHHOro Maclitaba v
MOSCHUTENTbHON HagMuChHO.

Tonorpagumyeckne ycnoBHble 3HaKM MO Ha3Ha4YeHMI0, CBOMCTBaM W (opmam

pasfenstoTcs Ha creaytoLue Buabl.
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MacwTabHble (N0WaaHbIE) YCIOBHbIE 3HAKWN NPUMEHSAKOTCSA KOrAa pasmepbl
06bEKTOB MECTHOCTY BbIpaXaroTcs B MacluTabe KapTbl. O6beKTbI, NPOEKTUPYEMbIE
Ha KapTy' B BWUAE OrpaHMYeHHOW KOHTYpOM M/IOWAAM W 3arnofiHseMble BHYTPU
YCNIOBHBIMM 3HaKaMy WA MOANWCHIO, Ha3bIBAKOTCA MIOWAAHBIMW AWM KOHTYPHBIMU.
BHyTpM nnowagn ycnoBHble 3HaKWM pa3MeLLaloT paBHOMEPHO B MPOW3BOLHOW MK
CTPOro onpefeNeHHON pacCTaHOBKe. Y CNOBHbIE 3HAKM, 3aN0HALLME BCHO NoLiajb,
HE YKa3blBalOT HU MECTOMOMOXKEHNE CaMUX NMPEAMETOB B NpeAenax KOHTYpa, HU UX
KO/IMYECTBO WUNK pasmep.

K NWHeiHbIM YCNOBHbIM 3HaKaM OTHOCATCS YCMOBHble 3HAKW, WMeroLue
NIVHEHOe NPOTSKEHWUE, - AOPOrY, TPaHULbl, U3ropoan U T.4. JIMHeAHble YCNOBHbIE
3HAKW COXPaHSAT B MacliTabe KapTbl MPOTSXKEHHOCTb TOFO UM MHOFO 06beKTa, a
LWMPUHY 06bEKTA MOTYT MPeYBeNNYMBaThb. Y CMOBHbI 3HAK CTPOUTCS OTHOCUTE/NBHO
OCU NINHEHOro 06beKTa.

K BHemacwrabHbIM YC/MOBHbIM 3HaKaM OTHOCATCS YC/IOBHbIE  3HaKW
OTAENbHbIX 0ObEKTOB MECTHOCTW, M/oLWadb KOTOPbIX He BblpaXaeTcs B MacluTabe
KapTbl. VIX NpoeKuuei Ha KapTy SIBASETCS TOYKa, OTHOCMTENIbHO KOTOPOI cTpomTes
TOT WM WHOW BHeMaCWTabHbIA 3HaK (MYHKTbl rocyfapCTBEHHOM reofe3nyecKo
CeTW, OTAENbHO CTOsLME [EepeBbsl, YKasaTenu [OpPOr, MefbHUUbl W T.4.). B
3aBUCUMOCTM OT (DOPMbI U PUCYHKA YCNOBHbIA 3HAK LEHTPUPYETCS Ha TOuKy
CNegytowwym 06pasom:

- EeCM  YCNOBHbIA 3HaK WMeeT BWL TEOMETPUYECKOW  (urypbl, TO
[EACTBUTENbHOMY — MOMIOXKEHUIO  Ha  MECTHOCTM  Takoro  npegmeTa
COOTBETCTBYET €ro reoOMeTPUYECKUiA LiEHTP;

- €CNM B PUCYHKE YC/OBHOIO 3HaKa UMeeTCs NPsSIMOVA Yros, TO 3a LeHTP 3Haka
MPUHUMAIOT BEPLUMHY YT/a WX OCHOBAHWE NOAOLLBbI 3HAKA;

- eC/i YCNOBHbI/ 3HaK M306pakaeTcsi YUrypoil ¢ LUMPOKUM OCHOBAHMEM, TO
TaKoli 3HaK LeHTPUPYETCS Ha TOUKY CepefMHO OCHOBaHMS;

- €C/M YCNOBHbIA 3HaK NpeacTaBnsieT coboii coyeTaHne HECKONMbKUX (uUryp, To

TaKoli 3HaK LEHTPMPYeTCS Ha TOUKY LEHTPOM HUXKHENR (urypbl.
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BHeMaclUTa6Hble YCMOBHbIE 3HAKU OPUEHTWPYIOT OTHOCUTENIbHO CEBEPHOI U
IOXKHO pamoK KapTbl MAWM CPefHero MepujavaHa, a He OTHOCUTENBLHO KOHTypa, B
KOTOPOM OH MOMeLLEH.

MOSICHUTENbHbIE YCMOBHbIE 3HAKM W MOAMNUCU, a TaKKe YMUC/IOBble
XapaKTePUCTUKM TMPUMEHSIOTCS B COYETaHWM C MacCLITaGHbIMU, JIMHENHLIMU U
BHEMacnrrabHbIMU YCNOBHBIMU 3HaKamu (Mopoja feca WAU KycTapHWKa, CPeaHss
BbICOTA [AepeBbeB, ryctota feca M T.4.). O6bIYHO MX pacnofnaraloT crnpasa oOT
YCNIOBHOTO 3HaKa UM Ha CBOGOAHOM MecTe Tam, Tfle OHa XOpOLUO BUAHA, Ha TakoM
PacCTOSHUU OT YCMIOBHOTO 3HaKa, YTo6bl GbiNI0 ICHO, K KAKOMY YC/OBHOMY 3HaKy
OTHOCUTCS MOANWCL. [MOACHMTENBHYIO MOAMMUCH, KaK W YWC/IOBbIE XapaKrepucTuku,

pacnonarakoT napanneabHo CEBBpHOVI N HOXKHOW pPaMKaM KapTbl.
6.1. MeToaMKa NOCTPOEHNSA YCNOBHbIX 3HAKOB

YCNoBHble 3HaKW, KakK MpaBWio, CTPOSATCA CHayana B KapaHgalle, a 3aTem
BbIUEPUMBAIOTCA  Pa3NMUHOM MO  LBETY TyWbld. TYLWbI0 YCNOBHbIE 3HAKU
BblYEPUMBAIOT YepTeXHbIM MNepoM, peichesepom (MO NMHENKe), OAMHAPHON UK
[BOVIHOW KPMBOHOXKOW, KPOHLMPKYNEM.

eofe3nyeckne NyHKTbl HAHOCATCA Ha KapTy MO KOOpAMHATaM, NO3TOMY OHW
JOMKHbI BblYEpYMBATBLCA C OCOOO0V TLATENbHOCTLIO. N5 MOCTPOEHMS YCNIOBHOMO
3HaKa MyHKTa TPUaHrynauMu npeaBapuTeNlbHO CTPOSIT B KapaHjalle KBafpaT co
cTopoHamy B 2.0 MM, NpefBapuTe/lbHO NPOBEAS B KapaHAalle FOpWU30HTa/bHYH U
BEPTUKA/bHYKO  JIMHWIO  4Yepe3 TOYKY, HaHeCeHHyl MO KoopAuHaTam U
COOTBETCTBYIOLLYIO [e/CTBUTENbHOMY TOJIOKEHWUIO NYHKTA TPUAHTyAaLuM  Ha
MecTHoCTW. CpABuras /IMHelKy OT TOPU30OHTa/IbHOW NMHUM Ha 0,7 MM BHM3 U Ha
1,3MM BBEpX, MPOBOAAT BCMOMOraTefbHble NMHWU. Takue Xe NUHWU CTPOST Ha
paccTosiHuK 1,0 MM BNEBO M BMPaBO OT TOYKW. [M0NyUYeHHbIE BEPLUMHbI TPEYTOMbHUKA
COeAUHSAIOT.

BbluepuMBaHmne HACENEHHOTO TMYHKTA HA4YMHAOT C OGBEKTOB, WMEHOLMX
3HaYeHWE OPUEHTMPOB (NPOMBILLSIEHHbIE MPEANPUATUS, COOPYXKEHUS 6GalLeHHOro

TMNA, UEePKBM W T.4.). 3aTeM BblYepUMBAOT /laBHbIE YKLl U NPOE3abl, a Takxe
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BblAAOLLMECS 34aHNA W 34aHWS, OTAENbHO PacrnofioXKeHHbIe BHe KBapTaioB, Npoyve
npoesabl U NOCTPOVKW BHYTPY KBapTasioB.

[opoxHaa ceTb M [JOPOXHble  COOPYXEHMsi  BblYepyMBatoTCs, Ha
Tonorpauyecknux KapTax OAWHAPHON, ABOMHOW WAW TPOMHOW nuHWeR. Tpsmble
yyacTKn A0por BblYepuUMBalOT pelicheepoM MO NMHeNKe, a KPUBOUHeWHbIE - M0
Nnekanam, OAWHAPHbLIMU WAN  [BOMHLIMW  KPUBOHOXKamW. [1pu  BbluepyYnBaHUK
[OPOXHOWM ceTM Heob6X0AMMO CMefuTh 3a TeM, YTOObl PUCYHOK YC/IOBHOFO 3HaKa
pacronarancs CUMMETPUUYHO OTHOCUTEIbHO OCEBOI KapaHAaLLIHON NNMHUN.

Penbedp Ha TONOrpauyeckmx nnaHax wu3o06paxKaeTcsd ropusoHTaNAMU W”
YCNOBHbLIMMW 3HaKamu Tex )opM pefbedha, KOTOpbIe He BbIPaXarTCH FOPU3OHTaNAMM:
oBparu, 06pbIBbl, ONOM3HK, OCbINK, CKaslbl U Ap. [Ans yao6cTBa onpefeneHns BbICOT
BbICOTbl penbea Ha KapTe Kaxayl nAaTyl0 WM [ecAaTyl0 ropusoHTalb B
3aBMCMMOCTM OT CeYeHWUs penbeda BblYEPUMBAKOT YTOALWEHHOW nuHUWel. Ecnn
OCHOBHasi ropu30HTaNb BbluepuMBaeTCs ToMWMHOM 0,1 MM, TO yTonweHHasa - 0,2-
0,25 Mm.

[na BblgeneHns xapakTepHbIX (HOpM pefibedpa NPOBOAAT LOMONHUTENbHbIE U
BCMOMOraTe/lbHble FOPU30OHTaNM, KOTOpble M306paxaloT MYHKTUPOM. Bce 3BeHbs
[ONOMHUTENbHBLIX M BCNOMOraTe/lbHbIX FOpU30HTanell A0MKHbI ObiTb COrnacoBaHbl
Mo Hanpas/eHuto, T.e. NPOAO/MKATL ApYr Apyra. [Ana obnervyeHns yTeHus KapTbl Ha
ropu3oHTaNAX AalTcs Hagmucu v 6epnnTpuxu. Hagnucu nomewlaroT B paspblse
NINHWIA TOPU30OHTANEN Tak, YTO6bI OHW pacronarainucb NocpesuHe paspbiBa U CBOUM
OCHOBaHMeM OblM 06palleHbl B CTOPOHY MOHWXEHUS penbeda. Beprwutpuxm
BblUEpUMBAIOT CTPOro MepneHAMKYNApHO K FOPWU30OHTaNW W pacnonaralnT ux no
NNHUAM Bogocbopa 1 Bogopasaena.

KOHTYp pacTWTeNbHOCTW WM TPYHTOB MOXET repefaBaTbCsi 3aMKHYTOWA
NVHWERA WAW  TOYEYHbIM MNYHKTUMPOM. [lpyv  M306paXKeHUM KOHTYPOB  AOKHbI
(hMKCUPOBATbCA BCE WX YI/bl, MOBOPOTbI M pe3kue U3rmbbl. ToueuHbliA MYHKTUP
BblUEPUMBAIOT YEPTEXHbLIM MEPOM YepHOW TYLIbIO KPYT/IbIMU TOYKaMWU LMaMETPOM

0,3 nam 0,2 MM 1 Ha pacctosHum 1,0 uam 0,8 MM B 3aBUCMMOCTM OT MacluTaba.
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YT00bl nonyunTs KPYr/ble TOYKU, AENat0T KPYroBble ABUXXEHUS MEPOM, He OTpblBas
06eunx cTBOPOK OT Bymaru.

Bonblas 4acTb [peBeCHOW pacTUTENIbHOCTM MOKa3biBaeTCA  KPYXKamu
pasnuMYHOro AmvameTpa, LBeTa M PUCYHKa, pasMellaemble MO BCeil nnowaan 6e3
pasrpatku. BHYTpyM KOHTypa MoMeLLaloT XapakTepucTuKy fepeBocTos. BHauane B
Hell MoKasbiBaeTCs npeobnagatolias Mnopoja [AepeBbeB MOAMUCHIO W PUCYHKOM
fepeBa (MCTBEHHAs MM XBOWMHas). 3aTeM KPOHLUPKY/IEM BbIYEPUMBAKOT KPYXXKU.
MpuueM no oONyLIKe feca KPYXXKW pacrnonaraloTca naoTHee. [lopocib feca
BblYEPUMBAIOT KPY>XXKamu AnaMeTpa MEHbLLEr0, YeM B3POC/bIiA nec.

3HaK KyCTapHMKa COCTOMT U3 KPY>KKOB [IBYX pasmMepoB. LieHTpanbHbIl KPY>KOK
KYCTapHUKOB BblYEPUYMBAETCA KPOHUMPKYNEM, a TpW 3a/UTbIX KPYXKa MOXHO
BblYepUMBaTh YEPTEXHbIM NEPOM.

3anofiHAoLWMe YCNO0BHbIE 3HAKN TPaBAHWUCTON PacTUTENIbHOCTU, KaMbILLOBbIX U
TPOCTHMKOBbIX 3apOC/ei, MOXOBOW PacTUTENbHOCTU U psiga APYrux BHYTPU KOHTYpa
paccTaBnstOTca B IaxmMaTHOM nopsgke. [loaTomy fAns  HuMX  TpebyeTcs
npeABapuTenbHas KapaHgallHas pasrpagka. BbluepumBaHMe YepTEXHbIM MNEPOM
YC/TIOBHOTO 3HaKa /lyra BbIMOMHAIOT NOCTPOYHO, Yepe3 OfHY KNETKY, Takol nopsaok
He NO3BOMUT COMTLCA C MPUHATON LAXMaTHOM PacCTaHOBKM.

CpegHsas  4YaCTb  Y/MIOBHOrO  3HakKa  KambllWOBOM M TPOCTHMKOBOWA
pacTUTEeNbHOCTU BbIMOHAETCA B BUAE BOCKIMLATENIbHOIO 3Haka. A [Be OGOKOBble
4acTy —HEMHOr0 U30rHYTble IMHUK C HEBOMbLUMM YTO/LLEHWEM B BEPXHeli yacTu. B
HVWXXHel 4yacTM BCe TPWM [AeTaiM PUCYHKA [AO/MKHbI 6biTb HAa OAHOW NMHUK, Ha
paccTosHun 0,3 MM Apyr OT Apyra.

MeCcKn BbIYEPUMBAKOTCA KOPMYHEBOW TYLLUbIO. YCNOBHbIA 3HAK WMMEeT BWA
MeNKMx Toyek AmameTpom 0,1 MM, pacnonoXeHHbIX 67M3KO ApYyr OT gpyra u
paBHOMEPHO MO BCeli NoLaan.

BblyepurBaHuMe YCNOBHOMO 3HaKa 60M10T HAYMHAKT C BblYepUMBaAHUS 3HAKOB
pacTUTENbHOCTW, KOTOpble pasMellaroTcs 6e3 pasrpad)kM, PaBHOMEPHO MO BCel

nnowaan. Ecnu 601070 HENPOXOAMMOe WAM TPYAHO MPOXOAMMOE, TO C MOMOLLbHO
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peiicegepa BbINOMHAKT LUTPUXOBKY 3€M1€HON Tyl bto Yepe3 1,0 mm, npepbiBas ee
Ha 3HaKax pacTUTeNbHOCTU. [1pK BbIMNOJHEHWN YCNOBHOMO 3HaKa MPOXOAMMbIX 6010T
Nnocne BblYEPUMBAHWA 3HAKOB PAacTUTE/IbHOCTU HameyardT KOHTYpPbl LUTPMXOBOK B
KapaHgawe. LLUTpMXOBKY BbluepuMBalOT B MNpefenax KapaH4alHOro KOHTypa.
Mnowaan, cBo60AHblE M 3aHATblE LUTPUXOBKONA, AOMKHbI ObITb NPUOBAUINTENBHO
OAMHAKOBbIMMU,
7. BbluepuymBaHue n oopmaeHne Tonorpauyeckmx nnaHoB

MopAfoK BbluepuMBaHMS  KapTbl TYLWbH W KpackamMy MOXET OblTb
PEKOMEHA0BaH CreayroLwnii:

1) BblYepPUMBAIOT YC/OBHbIE 3HaKM BCEX OPUEHTUPOBOYHBLIX NPeaMETOB
MECTHOCTM M OMOPHbIX MYHKTOB;

2) BbINOMHAOT BCE HAAMMWCK 3a WUCK/OUYEHMEM PacnofioKEHHbIX Ha BOAHbIX
nnowagsax;

3) HaHOCAT HaceneHHble MYHKTbI;

4) BbluepuMBalOT MyTU COOOLUEHMS, HA HWX - CHayana MOCTbl, Nepenpasbl,
6poabl, 3aTeEM COOPYXXEHMS MpW Aoporax, fanee - AOPOru W Noj KOHel, - Hacbinu u
BbleMKM; 0603Ha4YeHNs JOPOT He AOBOAAT A0 Hayana M306paxXeHns yauL, U MOCTOB Ha
0,3 Mm;

5) BblYepUMBAIOT 3MIEMEHTbI rMAporpatinm - KOMoAubl, POAHUKN U KNKOYW, 3aTEM
6eperapek v 03ep, a TakXXe rpaHuLbl BCEX Yroguii;

6) BblUepUMBAOT 3IEMEHTLI penbeda - CHavana 06pbIBbl, CKabl, MECKMW, 3aTeM
rOpM3oHTaM W GeprwTpuxu; TrOPU3OHTaIM HEe [O/DKHbI  MEpecekaTb  pek,
N306paXKaeMbIX ABYMS IMHWUAMM, YNIUL, B HACENEHHbIX MyHKTaX, NPOQUANPOBaHHbIX
[IOpOr 1 MEeCT MOBEPXHOCTHbIX Pa3paboToK 3eMn; Yepe3 Haamnucu ropu3oHTann He
NPOBOJAT;

7) OKpaluMBalOT BOAHblE MNPOCTPAHCTBA, 3anofHAIT YCAOBHbIMW  3HaKaMu
NNoLWaamn Bcex Yroauii u Npov3BOAAT 3aNMBKY CTPOEHWIA 1 KBapTanoB; 03epa U Pekn,
n3obpaaeMble Ha KapTe B ABe /IMHUW, ChefyeT OKpalmBaTb O BblYepuMBaHUA

6eperoBbIX NMMHWIA cNabo pa3BefieHHON CUHEN KPacKOi;
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8) BLINONHAOT HALMUCU W YCNOBHbIE 3HAKW, PacrofioXeHHble Ha BOAHbIX
niowassx;
9) BbluepUMBAIOT PaMKM MNMIAHLLETA W BbIMOMHAKOT 3apaMoyYHOe 0POPMIIEHNE.
YnpaxHeHue 1. YepyeHue KapaHgawom. LWLTpuxu
MpeaBapuTeNnbHO Ha JIUCTE 4YepTeXHOW 6ymarn Heo6X0AUMO MOCTPOUTb
NPAMOYronbHY0 pamKy. [ns 3TOro TOHKUMW KapaHAalHbIMW MHUAMU NPOBOAAT
[Be [AuaroHanu, KoTtopble nepecekyTca B Touke O (puc. 16). OT 3TOW TOUKM
LMPKYNEM-U3MepUTENEM OTKNaAbIBAHOT OTPE3KU AIMHONK 14 cM. MonyyeHHble TOUKU

aj, a2 a3 1 a4coeuHSAIOT TaKUM 06pa3oM, YTOGLI MOMYYUTb NPSAMOYTONbHYHO PaMKYy.

Puc. 16. MocTpoeHne NpsIMOYTO/bHOW paMKu

PaboTy cnefyeT BbIMOMHATL B CNeLYOLLEM MOPSAKE:

1. BblYepUYeHHYH) NPSMOYrOMbHYK pamKy pa3fenutb Monofam  TOHKOM
rOPU30HTaNIbHON NNHWENA.

2. B BepxHeil yacTu paboTbl C MOMOLLbLI JIMHEAKU W YTrOMbHWKA HEOO6XO0LUMO
BbIYEPTUTL MPAMbIE TOPWU30HTANIbHbIE NapasiesibHble NMHUKW. PaccTosHue
MEXAY MMHUAMN -XKMM. BbluepumnBaloT IMHWUY B CNefyOLWweM Nnopsake:

a) NPOBECTN 4 CNOLIHbIE MNHWW, Yepeays NMHUK TonwwmHon 0,15 mm un 0,25 Mm;
6) NpoBecTN 4 LITPUXOBBIX MHWK, Yepedys TOAWMHY AUHWIA 0,15 MM 1 0,25 mMm.

[NnHa BblYepUMBaAEMbIX LITPUXOB - 5 MM, MPOCBET MeXAY WTpuxamu - 1.5+2mm.
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B) NPOBECTU 4 WUTPUXMYHKTUPHbIE IMHWK, Yepeays MHUK TonwmHoi 0,15 mm un 0,25
MM. [nHa BblYepymBaeMbIX WTPUXOB - 10--12 MM, NPOCBET MeXAy LUTPpUXamu -
3u4-Mm. TOUKM CTaBATCA B CEPeAUHE NPOMEXYTKa Ha r/1as3.

) NPOBECTU 2 TOUEYHbIX JIMHWM, BbIAEPXXUBAsA PaBHbIe PACCTOAHUA MEXAY TOUYKaMM

1,2-1,5 mm.

3. B HWmKHeN 4acTu paboTbl TOHKUMMW KapaHAALIHbIMWA JVHUAMU [JefaloT
pasrpatky Ans NonyyveHuUs NpsaMoyrofibHUKOB pasmMepomM 3X2 cM. [onyyeHHble
MPSMOYrONbHUKM B LIAXMAaTHOM MOPSAKE 3anofiHUTb LUTPUXaMU TOMLLMHON
0,1 10,2 Mm. LUTpUXM BblYepPUMBAIOT OT PYKM METOAOM HapaliMBaHua WTpuxa
6e3 MPUMEHEHNS IMHEKW Ha PacCTOsIHUK 2 MM ApYT OT gpyra (cMm. mpun. 1).

4. LlTpuxoBKa nowWafen BbINOMHAETCA MOA JIMHEAKY. JIMHWM  TOMLMHOW
0.1.132vm nposecTn 4yepe3 1,0 mm, gobuBascb, 4TOObI BO BCEX KBafgpartax
NWHUW  6bIIN  OAMHAKOBOW TO/WMHBLI M pacnofaraiucb Ha Of4UHAaKOBOM

paccTosHum.
YnpaxxHeHune Ne 2. YepueHune Tywbio. LLTpuxm

MpeaBapuTeNbHO NOCTPOUTL MPSMOYTOMbHYIO PaMKy 3afjaHHOro pas3mepa (CM.
ynp.1). Pa3genus pamKy BepTMKasbHOM NMHWel nononam, B NeBOI YacTyi TOHKUMMU
CM/OLLHBIMY KapaHAALUHbIMU MMHUSMW NOCTPOUTL CETKY 5X10 MM.

MopsiAoK BbINOMHEHUS PaboThl.

1 B n1eBOI YacTW paMKW BbIYEPTMTb MEPOM LITPUXM KaK MOKas3aHo B Mpus. 2.
MpsMble WTPUXKU [AOMKHBI 6bITb MEPrEHAVKYNSPHbI K NUHWKM  pasrpadku, 6e3
Y3e/IKOB W YTOJILEHWI, MX Kpasi [OMKHbI TOYHO pacronaratbCsl Ha BepxXHel W
HWKHEA NMHUsSX pasrpadku. OTKNOHEHME AYrW KPWUBOMMHENHbIX LWTPUXOB OT
BEpPTUKa/IM B NPaBo WK BNEBO He 6osee 1 MM.

2. MpaByto YacTb NMCTa FOPU3OHTaNIbHOW NIMHMEA pasgennTb nomonam. B
BEpPXHEl 4YacTU TOHKMMM KapaHAAaWHbLIMW JIMHUAMW BbIYEPTUTL MNJIaBHbIE KPUBbIE
JIMHUMW, KOTOPble 3aTeM BbIYEPTUTb TYLLILIO NEPOM ToNLWMHOM 0,1-0,15 mMm.

3. HwxHIO YacTb pasfenuTb nononam. CreBa BblUepTUTb TYLIbIO TOUKM

Aavametpom 0,1-0,2 MM, pacriofiaras WX B NPOW3BOSLHOM MOPAAKE, BblAEPXKUBas
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MPVYMEPHO paBHOE PacCTOsIHUE MeXay TOYKaMu Ha rna3. CripaBa BblYEpPTUTbL BAOMb

MNaBHON KPUBOW TOUKM C MOCTENEHHbLIM YBeMYeHneM ux gnamerpa ot 0,1 go 0,4mm.
YnpaxHeHue Ne 3,4» YepyeHne ropnsoHTanel

[ns BbINOMHEHUS YNpaXHEHW pacyepumBalOT MPAMOYIO/bHYI0 pamKy (CM.
ynp. 1), B KoTopyl Heobxoanmo CKonupoBaTb ropusoHTanu (cM. npun.3) u

BbIUEPTUTbL UX KapaHgawiom (ynp. 3) n Tywbto nepom (ynp.4).
YnpaxHeHue Ne 5. YepueHue pelicthesepom

MMocTponTb NPAMOYroAbHYH pamKy 3ajaHHOro pasmepa (cm. ynp. 1).
Mony4YeHHbI NPAMOYTONbHUK FOPU30HTaNbHON NMHMER pa3fenuTb Nononam.

1. B BepxHeii 4acTu BbIUEPTUTb MO NMHElKY pelicdhefepom napannensHble
npsmble AMHUKM Yepe3 10 MM, Kak nokasaHo B npun. 4. Tpu BblYepumBaHUU
LUTPUXOBOM IMHUW NPOBOAAT LUTPUXU ASIMHON 4 MM C UHTEPBAIOM 2 MM.

2. HWXKHIOK YacTb pas3fennTb BEPTUKALHON NMHMER nononam. B neBoii yactu
BbIYEPTUTb C MOMOLLLIO LMPKYNS U3 OLHOIO LLeHTpa OKPY>XHOCTU pasHbIX AUameTpoB
(cm. npin. 4). Tpy BblYEPYMBAHUU OKPYXXHOCTEN LUTPUXaMU [AJWH)' LITpUXa
MNPUHATL: 3 MM C MHTepBanOM 2 MM Mpwu TonwuHe AnHuiA 0,1 n 0,3 Mm; 5 Mm ¢
WHTEPBa/IOM 2 MM NpuW ToNWMHE NnHUK 0,5 MMm.

3. B nmpaBoii 4acTM BbIYEPTUTL C TOMOLULIO peiicheaepa, JMHElKM U

KPOHUMPKYNA reomMeTpuyeckme purypbl 1 OKPYXXHOCTU, KaK NoKasaHo B npun. 4.
YnpaxHeHune Ne 6. PaboTa akBapesibHbIMU KpacKamu

[ns BbINOMHEHNs paboTbl MOCTPOMTL KapaHAalloM, Kak MokasaHo B npun. 5,
NPSAMOYronbHNK pasMepom 60x160 MM, KOTOpblA pa3fgennTb Ha 8 uyacTeid, U 3
nepekpbIBalOLLMXCA NPAMOYTofibHUKa pa3mepom 70x50 MM. BbluepueHHble qurypsl
CMOYUTbL BOAOW.

MepBbIli NPSMOYTrONbHWK OKpaLUMBAeTCH MeTOAOM OTMbIBKM (MOC/ONHON
OKpacku). ocne BbICbIXaHWS HAa KOHTYpP, NOArOTOBMIEHHbIA K OTMbIBKE, HaHeCTu
akBapesibHyt0 Kpacky. [locne TOro, Kak OKpalleHHas MOBEPXHOCTb MOACOXHET,

NOBTOPATb OKpPacKy, WUCKnw4ada nocneaoBartesibHO OAHY YaCTb MPAMOYroJibHUKa.
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LOMKHO MoNMyyYnTbCA NNaBHOE YBENUYEHWE HAaCbILLEHHOCTU BblIOPAHHOro AN
OTMbIBKM OTTeHKa. [locne 3aBeplUeHUst OTMbIBKM MO KOHTYpPY MNpPSMOYrofibHUKa
BblYEPUMBAETCA TYLUbIO paMKa TOAWMHOA 1 MM, a BHYTPU - AUHWAMW TOMLLMHON
0,2mMm.

Bo BTOpOI/i 4acTU yMNpaXHeHWs KaXAabli MpAMOYrofbHWK OKpallMBaeTcs
TONbKO OAHUM LBETOM (CNOCO6 neccupoBKm). Kpackm CUHEro, KpacHOro W XXenToro
LIBETOB Pa3BecTW B CPeAHMX TOHaX B CTEKNSAHHONM NocyAe OAHOBPEMEHHO, AaTb UM
oTcTosTbCA. CHavana ¢urypbl CMauuMBalOT BOAOM, a KOrfa 4epTeX HeCcKo/bKo
MOACOXHET, HAuMHalOT OKpacKy C TEMHbIX LBETOB: MepBYH (Urypy - CUHei
KpacKoW, BTOPYH - KPacHOI, TPeTbio - XenToil. Kaxkayto urypy okpawmnsaTb ABa
pasa. B nepeKkpbIBalOLLMXCA YacTAX NPSAMOYTONbHNKOB JO/MKHbI NOAYYUTHCA HOBbIE
uBeTa - (HMONETOBLIA, OpaHXXEBbI, 3eMeHblil U cepblii. 0 OKOHYaHWKM pPabdoThl

KOHTYP KaXJO0ro npsiMOYro/ibHIKa BbIYEPTUTb TYLLLIO IMHUAMU TONLLMHOA 0,2 MM.
YnpaxHeHue Ne 7,8. OCTOBHble LIPUYTbI

[MocTponTb NPAMOYronbHYO paMKy 3afaHHOro pasmMepa, KOTOpYyH pasfennTb
Ha [jBe 4YaCTV BepTUKabHON NuMHMeld. B neBoil YacTu BbINOAHUTL pasrpagky Ans
3aflaHNsl HaK/oHa, B MpaBoil - CeTKy pa3Mepom 3x5 MM (cMm. mpun. 6). CornacHo
npun. 6, BbIYEPTUTL MOCNELOBaTeNbHO CTPOYHbIE U MPOMNUCHblE OYKBbI M LUQPBLI
KYPCUBHOIO 1 MPAMOro OCTOBHOIO WpUTa CHayana KapaHgawom (ynp. 7), a 3atem
Tywbto (ynp. 8).

YnpaxxHeHune Ne 9. OcToBHble WPUGTbI. TeKcT

MocTponTb NPAMOYTO/bHYKO PamKy 3a4aHHOro pasmMepa, KOTOpPYH pasfenivTb

Ha [Be 4YacTV BEPTUKA/IbHON NWHWEN. B neBoil YacTu BLINOAHUTL pasrpadky ANns

3a/laHna HakIoHa, B NpaBoii - ceTKy pasMepom 3x5 MM (CM. npwun. 7). BbluepTuTb

TYWbHO CNoBa KYPCUBHBIM U NPAMbIM OCTOBHbIM IJJpVI(bTOM, Kak rnokasaHo B npwun. 7.
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YnpaxHeHue Ne [0 YcnoBHbIe 3HaKU 4715 TONOrpauyeckKmx niaHoB

MacwTaba 1:500-1:1000

BbluepTuUTh TYLLbLIO YCNOBHbIE 3HAKW ANS TOI'IOI'pa(*)VI‘—IECKVIX nnaHoB MacliTaba

1:500 - 1:1000 npuBefeHHbIe B npus. 8

PekoMeHAyemas nutepaTtypa

1 Tonorpaguyeckoe YepueHue: y4ebHUK ans Bysos / H.H. Jlocsakos [u gp.]. -
M.: Hegpa, 1986.

2. lebeges K.M. Tonorpaguyeckoe yepueHue.-M.: Hegpa, 1981.

3. YcnoBHble 3HakuM [Aad Tonorpapuyeckux nnaHoB Macwtab6os 1:5000,
1:2000,1: 1000,1:500. - M.: KapTtreoueHTp-I"eonsgar, 2000.

4. CumoHnH C.N. WHXeHepHO-TOMOrpagmyeckoe 4YepyeHne W HarnsgHble

n3obpaxeHus. - M.: Hegpa, 1979. - 192 c.
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MPNTOXEHWE 3
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MPUNOXEHWE 5
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MPUNOXEHWE 8
YcnoBHble 3HaKy ANS ToNorpauyecknx nnaHoB Macwtaba 1:500

HasBaHwe 1 xapakTepucTvka YCNoBHble 3HaKK Ne HasBaHve 1 xapakTepucTuka YCN0oBHbIE 3HaKM
Tonorpapnyecknx 06bEKTOB Tonorpapuyecknx 06LeKToB
TTyHKTbI rocyfapcTBeHHOM 115 JlvHWm aneKTponepeaayn Ha
reofiesanyeckoit cetu (B uncnmTene Apobu oR 0 3aCTPOEHHOM TEPPUTOPUN: . —g g QT
~ OTMETKA LIEHTPa, B SHAMEHaTeNe - HapkcNe$%- 3) /13T BLICOKOT0 HANpPsXXeHWs Ha CToN6ax -k*).c
OTMETKa 3eM/I1; CieBa OT 3HaKa - 30
Ha3BaHwe MyHKTa)
TMyHKTbI reofe3nyeckux ceTeil cryleHus 193 [Jopora rpyHToBbI€:

1 UX HoMepa I ! “ I I 1) MpOCEsouYHbIE; w

2) nonesble U NeCHble

TOUKW NNAHOBbIX CbEMOYHbIX CeTeil ra 211 JInHUM Geperosble onpeaeneHHble 1
|-U|—|, MOCTOAHHbIEe

3HaKy HUBEINPHbIE: 329 [opu3oHTaNu:

2) penepbl rpyHTOBbIE zIHSLII:Ing) 1) ropu3oHTaNu yTosLLEHHbIE;

2) rOopu30HTaNM OCHOBHbIE

CTPOEHUS XW/ble OTHECTOMKME 349 Ospara 1 NPOMOUHbI
(KMpnnyHble, KaMeHHble, 6ETOHHbIe,
LUNaKoGIOYHbIE U Ap.): q) 1

1) OpHo3TaxHble " 1

2) BblLlLUE OHOrO0 3TaXa



OKOHYAHWE NPUN. 8



