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1. OBIIUE ITOJIOKEHMA

1.1. TIpu co3maHMM KapT Pa3IMYHOrO Ha3Ha4YeHHs M
COAEPXaHHs HEKOTODbIE 3JIEMEHTHI CONEPXKaHUA WiIH OOBek-
Tl MOTYT OBbITH BOCNPOM3BEEHEI OOBHEMHO B TPEXMEPHOM
nsobpaxenun. TpexmepHo MoryT ObiTe OTOOpaXKeHbl Kak
peambro HabmogaeMble MPOCTPaHCTBEHHbIE OOBEKTHI, TAK H
ycloBHblE O6BEKTHI, COEPKALHE KONUIECTBEHHBIE XapaKTe-
PHCTHKH NPOLECCOB M SBIEHHIl, HArDHMED, NMOKa3LBAOLNHE
HHTEHCHMBHOCTb NPOLIECCOB, KONMYECTBEHHYIO M KauyeCTBEH-
HYIO HEpaBHOMEPHOCTbL pacnpelieleHus spiaeHuid. HaubGomn-
lLIee PacmpoCTPaHEeHHEe MONYYWIo oO0beMHOe n30OpaXkeHHe
penveda MectHocTH. Takue KapTel, NpelCTaBAsIoOMHUe co60i
YMEHBILIEHHYIO MaTeMaTHYECKH ONpENEeNCHHYIO H 0GO6LIeH-
HYIO TpeXMepHYI0O (u3HUYecKyl0 MOAeNb 3eMHO#l NOBepX-
HOCTH, Ha3bIBAaIOTCS PEIbePHBIMH.

1.2. TpexmepHoe oTobGpaxkceHue penbeda ABnsgercs on-
HHM H3 KapTOrpadM4ecKHMX METOAOB, KOTOPHIH KO3BOIAET
YMEHBUINTL aGCTPAKTHOCTh JABYXMEPHOIO IUIOCKOTO M3006-
paxeHus M obecneYyHMBaeT HEMOCPEACTBEHHOEe OOBEMHOE
usobpaxeHue M BocnpusaTHe penbedHbix dopm. Pembvedras
MoIenb MECTHOCTH Ha peibepHBIX KapTax coderaerca ¢
OObIYHBIM KapTorpadHyeckuM H300paKEHHEM OCTAJILHBIX
06BbexToB MecTHOCTH. TpagMuMOHHBIE METOABI H300paKeHUs
penbeda (TOPH3OHTANM, THIICOMETPHYECKas OKpacka, OT-
MBIBKA) Ha penbedHBIX KAPTAX MOTYT OLITh COXPAaHEHbI s
HaTAAJHOCTH, MO0 HCKIOYEHBI H 3aMEHEHbI H300paskeHHeM
JPYTHX 3JIEMEHTOB COAEPXaHUA ( MPUPOIHBIE 30HBI, NOACa
PACTHTENLHOCTH M T.H.), YTO 3HAYHUTEIbHO MOBLILIAET MH-
¢bopMaTHBHOCTb KapTHI.

1.3. PenbedHble KapThl BCIEACTBHE CBOUX CBOKCTB MC-
MOJB3YIOTCA B KaY€CTBE CNPAaBOYHOrO MOCOOHA A WHPOKO-
To Kpyra moTpeOHTeneil, a TakkKe B KayeCcTBE€ HaIIIIHOTLO
nocoGus B CPEAHHX M BBICIIMX Y4eOHLIX 3aBeJeHHAX. Pe-
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nbedHbIE KapThl MPEOHAa3HA4EHbl IUI1 BU3YalbHOIO M3YYEHUsS
peiabeda M ero csA3M ¢ APYTUMH 3TEMEHTAMH MeCTHOCTH 663
NPOBENECHUS U3MEPEHUiA.

1.4. Pennedrbie KapThl OTINYAIOTCA OT AHAJIOTUYHBIX
FIO COTEPXAHMIO TUIOCKMX KapT ToJlbkO (opmoil mepemaun
penbeda, NO3TOMY MX comepxaTelbHas KiaccHPUKauusd uc-
yepnbiBaercs OOBIYHBIMM KiaccupukauuaMu kaprT. Takum
obpasoM, penbedHbie KapThl MOXHO IPYMIUPOBATH MO Cie-
OYIOIUMM OCHOBHBIM NPHU3HAKaM: TOPH3OHTAILHOMY Mac-
mrtaby, NPOCTPAHCTBEHHOMY OXBaTy, TEMZTMKE H Ha3Haue-
Huio. Ilo ropusontanbHoMy Macwitaly penbedHbie KapThi
MOXHO PpasHeauTb Ha kpynHomacwitabueie (1:200 000 u
KpynHee), cpenHemaciutabHble ( Meabye 1:200 000 nmo
1:1 000 000 Bx/MOYMTENLHO), MedKOMacliTabHble ( Menbue
1:1 000 000).

C TOYKHM 3peHHs NMPOCTPAHCTBEHHOro OXBaTa CIEAYys
MPHHLMIY nepexona ot 6ojee o6MUX TEPPHTOPHI K yacT-
HbIM, MOXKHO BBbLIEIUTH penbedHbie KapThl 3€MHOIO l1apa B
LeTOM, MHPOBOTO OK€aHa, MaTEPHKOB, OKEaHOB. BHYTpH Ma-
TEPUKOB penbedHble KapThl MOXKHO TPYNNHPOBaTh 60 NO
MOJMTHYECKOMY (TPYNNbl TOCYAApCTB MM OTAENbHBIE rocy-
JapcTBa), a 3aTeM aJAMHMHHCTPATUBHO-TEPPHTOPHAILHOMY
Jesenuio (kpas, obnacTu, WITaTHl ¥ T.1.), TH60 PYKOBOACTBY-
Acb pusukxo-reorpaduyeckum paiioOHNpPOBaAHHEM.

ITpn xnmaccuduxaumu penvedHbIX KapT MO TeMaTHKE
pasnmu4aloT obuereorpaduyeckue U TEMaTHYECKHe penbed-
Hbi€ KapThl.

ITo HasHayeHHIO penbedHble KapThl NOAPa3HeNsIOTCs
Ha yyeOHbI€, CTPaBOYHbIE, TYPHCTCKHE, CYBEHUPHBIE U T.1.

1.5. Bun o6beMioro orobpaxenns peaseda u cnocod
THPAXMPOBAHHs pebedHBIX KAPT MOTYT CIYXXHTh CAMOCTOA-
TeIbHBIMU NPU3HAKAMM VA MX KIIaCCH(HKALIUH.

ITo Bumy o6bemnHoro oroGpakeHHs penbeda KapThbl
NOAPA3AEIIOTCA HA KapThl CO CTYNEHYAaTOH MOJEIBIO pellbe-
¢a u KapTHl €O CriIaXeHHOM Moxenbio penbeda. it 6omab-
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UIMHCTBAa penbedHBIX KapT HCNOIb3yeTcs BTOPOM BHA pe-
JnbedHOH MozenH.

ITo cniocoby TupaxupoBaHus penbedHbie KapThl Kiiac-
cHPHUMPYIOTCA Ha KapThl, OTPOPMOBaHHBIE :

- B HETATHBHYIO MaTpHLy,

- B NO3UTUBHYIO MaTpuly (maTpuiy),

- C OJHOBPEMEHHBIM UCMONL30BAHHEM MATPHIIbI H
naTpUuLL.

dopMoBaHHE MOXET BBLINONHATECA BaKyyMHPOBaHHU-
eM, Mox AeiicTBHeM HM3OBLITOYHOrO MaBJIEHHA, KOMOWHaLHMei
3THX Crnoco60B 60 MTAMIIOBAHHEM.

Ha kaprax, M3rOTOBIECHHBIX HEraTUBHBIM (OpMOBa-
HueM, Gojiee 4eTKkO OTOGpaXaTCAd OTPHLATENbHbIE (POPMBI
penbeda (HomMHbI, JOMMHB K.T.1.). IIpn nosuruBHOM ¢op-
MOBaHUHM Oonee 4eTko mnpopabaThiBalOTCA BepLIMHBL IIpu
¢opMOBaHUM C OJHOBPEMEHHBIM HCIONL30BAHHEM MATPHIIBI
¥ NaTpuubl JOCTUTAETCA 4eTkas NpopaboTka KaK MOJIOXKH-
TENbHBLIX, TAK ¥ OTPULATENLHBIX GOPM penbeda.

1.6. IlepBbie pusnueckue Moaenu peabeda U3roTaBIM-
Banuch yxe B Hauane XVI Beka. ITo Mepe pasButus Hayk o
3eMJIe 3TH MOJENH CTaHOBWJIMCh Bce Ooljiee COBEPIIEHHBIMHU.
Mogzemu penbeda, XOTOpble MOXKHO Ha3BaTh Y)XK€ He MaKeTa-
MH, a penbeHbIMU KapTamu, nossuiuck B XIX Bexe. Ha py-
6e)xe BEKOB W3rOTOBIIEHHE- PeTbeHBIX KapT XOCTUINNO 6ONb-
moro copepuieHcTBa. OHAKO UX MPOM3BOACTBO OCTAaBAJIOCH
PYYHBIM, KaXKAas KapTa W3TOTOBIANACH HHIWBMIYAIBHO,
YacTo B €AMHCTBEHHOM YK3EMIUIApE HIM B HECKOJIBLKUX KOMH-
ax.

C 50-x romos Hailero Beka Hauyajics HOBBIH 3Tan B
pa3sBuTHH penbedHbIX KapT. IIpuunHOll ¥ ycnoBUeM Juid 3TO-
ro nocayxuia paspaborka ag¢dexTuBHOro cnocoba THpaKu-
POBaHus penbeHBIX KapT (OPMOBAaHHEM TEPMOIUIACTMYHOMN
NAEHKH ¢ KapTorpaguyeckuM H3oOpaxeHueM. ITO MOCTYXKH-
JIO OCHOBOM UIS YBEJIMYEHHUSA KOJHMYECTBA Pa3IM4YHBIX NpHe-
MOB TE€XHOJIOTHH M COCOBOB H3rOTOBJIECHHS PelbedHBIX KapT
BO MHOI'HX CTpaHax.
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1.7. CymiHOCTh COBpEMEHHBIX TEXHOJIOTHI M3roTOBIIe-
HHUA penbedHBbIX KapT cOCTOUT B cnexytomeM. Ha tepmonnac-
THYHOH MiIeHKe NMoJMrpadguyeckuM nyTeM HaAHOCHTCA KapTo-
rpaguueckoe u3obpaxenue. HsroraBmuBaercs oObeMHas
Mozaens penbeda 3Toll KapThl. PazMaruenHblil HarpeBaHneM
OTTHCK (hopMyeTcs O U3rOTOBIEHHOM MOJENH.

IMpouecc M3roToBieHus penbedHBIX KapT CKIIaIbl-
BA€ETCA U3 CIEOYIOLUX OCHOBHBIX TEXHOTOTHYECKHX 3TaNOB!

- NPOEKTUPOBaHNE pelibeHOI KapThi;

-~ PedaKLUMOHHas MOATOTOBKaA;

- COCTaBJIeHHEe H opopMiteHHe;

- MOATOTOBKA K U3JaHMIO;

- MMe9aTh OTTUCKOB Ha IIaCTHKE;

- U3rOTOBJIEHHE OOBbEMHON MOJENH penbeda;

- ¢oopMoBaHue penbedHOl xapThI.

IlepeuncneHHbie 3TaNbl MOXKHO YCIIOBHO Pa3sNeiUTb Ha
TPH IPYNMNbL.

K nepBoii rpynne oTHOCATCA peIakLHOHHO- NOATOTO-
BHTENbHBIE, COCTaBUTENbCKME U OopMHUTEIbCKHE PaboTh: M
NOATOTOBKA KapThl K M3JaHUIO. OTH paloThl BBINOIHAIOTCA
MO TEXHOJIOTHH, HCNOJIL3YEMOM AJIA OOBIYHEIX KapT.

Bo BTOpyio rpynny MOXHO O6BE€IMHHTH MPOEKTHPOBA-
HHe penbedHOl KapThl M MeYaTh €e OTTHCKOB Ha IUIACTHKE.
IIpn BLIMONHEHHH 3THX 3TaNMOB HEOOXOAMMO B TPaAULMOH-
HYIO TEXHOJIOTMIO BHECTH 4YacTHYHBIE HU3MEHEHHA, YYHTHI-
BaoLue cnenrduyeckne 0CoO6eHHOCTH COlEp)KaHus penbed-
HBIX KapT H MPONECCOB HX U3TOTOBJIECHNA.

K Tperneit rpynne otHocaTca paboThl MO H3rOTOBIE-
HHIO 06BeMHON Moaenu penbveda U popMoBanuio penbedrol
KapThl. OTH NPOLECCH HMEIOT MECTO TOJILKO NPH M3rOTOBJE-
HuM penbedHbix kapT. Hx BeinoaHeHne TpedyeT NpUMeEHeHHs
CNEUHANbHbIX TEXHOJNOTMH M TEXHHYECKHUX CPEICTB, HE HC-
NoNb3yeMbIX MPH BbIMYCKe ApYroil xaprorpaduyeckoit mpo-
JYKLHMH.

1.8. B HacTrOosImEeM PYKOBOJACTBE NMPUBEACHBI pa3iany-
Hble TEXHOJIOTHH M3rOTOBJIIEHUA OOBEMHEIX Moaeneil penbeda
H GOPMOBAHHNA 1O HHM MEJIKOMACIITAOHBIX PEbEPHBIX KApT.
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Kpowme Toro. uznoxeHst 0CO6€HHOCTH NPOEKTHPOBAHHUSA MeEIN-
KoMacTabHbIX penbedHbIX KapT, a TakXe OCOOEHHOCTH
MOHTaXa M CKIeHKH MHOTOJHMCTHLIX penbedHbIX KapT.

B pyxoBoAcTBE COOEPKUTCA ONUCAHUE CIIELMATM3UPO-
BaHHBIX TEXHHYECKHX CPEACTB JJIA M3TOTOBJIEHHS pelbedHBIX
KapT.

B pyxoBoAaCTBE HaHBI PEKOMEHIALMU MO BHIGSPY H
NPUMEHEHHIO MaTEPHANIOB, PACTBOPOB H KOMIMO3HULIMIA.

B nmpuioxeHMu nNpuBeAcH nepedyeHb penbedHBIX KapT,
PEKOMeHIyeMBIX K BhIycKy B Poccuiickoit @enepauuu.

1.9. PykoBoacTBo mpemHasHadaercs IUis pabOTHHKOB
KapTorpadMyeckoro npou3BOACTBA, Y4aCTBYIOUIMX B pas3pa-
60TKe M BuIMycKe MeIKoMacliTabHbIX penbedHbIx kapT. OHO
TaKXK€e MOXET UCMONb30BAaTLCA B Ka4ecTBe y4e6HOro nocobus
NPy NOATOTOBKE CNELHATHCTOB KapTOorpaguueckoro nmpogmu-
.

ITo mMepe pa3spaGoTKM M M3FOTORNEHHS HOBBIX TEXHH-
YeCKHX CPEACTB H CMOCOOOB CEpUITHOro BHIMTYCKAa PEMbePHBIX
KapT , a TAKXe ONbITa OPraHu3aluu paboT HacTosllee PyKo-
BOACTBO 6yA€T NOMOMHATLCA H COBEPLIEHCTBOBATLCA.

2. OCOEEHHOCTH MPOEKTHPOBAHUA
MEJIKOMACIUTABHBIX PEJIBE®HBIX KAPT

2.1. K memxkoMmaciiTaGHbIMM peibedHBIMH KapTaMH
NPHHATO OTHOCHTH KapThl, MAaciiTab KOTOPGLIX Melbye
1:1 000 000. Kak nmpaBuio, MeIkoMacliTaCHble KapThl CO3-
JAIOTCA KaMEPaJIbHBIM CIIOCOO0M MO pa3IM4HBIM KapTorpa-
¢uueckuM MaTepHaIaM M JINTEPATYPHLIM HCTOYHHKAM.

2.2. Lenbro NpoeKTHpOBaHUA ABJieTCs paspaboTka
JOKYMEHTOB M NPHIOXKEHHH K HHM, HEOGXOOIUMBIX 1A opra-
HHU3ALMH U BHIMIOJIHEHHS BCEX BUAOB paboT MO CO3JaHMIO pe-
JbepHOH KapThI.

Hauyanom npoexkTHpoBaHus sBideTcs pa3paboTka mc-
XOHHBIX TeXHHYEeCKHX TpeboBanmii. HMcxomHele TpeGoBarus
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NOATOTABIMUBAIOTCA 3aKa3YMKOM WJIM MO €ro NOPYYEHMIO ro-
JIOBHBIM MCNIOJIHUTENEM PaboT O U3TOTOBNEHUIO KapThHI.

Ha ocHOBaHMH MCXOZHBIX TEXHUYECKUX TpeOoBaHUi
pa3paboTyuk penvedHOM KapThl TOTOBUT TEXHUYECKOE 3a1a-
HHe, OnpeAeNioLee €€ OCHOBHbIE XapaKTEPUCTHKH, O0cOOEH-
HOCTH U MpexbsABIsAEMbIe K Hell TpeOOBaHuUS.

2.3. Hcxonnbie TexHHYeckue TpeOGOBaHMA B oOlieM
cirydae IO/DKHBI COEpKaTh CIEAYIOLIMEe OCHOBHBIE Pa3/IeNbl:

- HazBaHHe u obiee coaepxanue paspabaTbiBaeMoil
penbedHOl KapThl, 3a71a4H, KOTOPbIE JOJDKHBI PELIATBLCA C €€
MOMOUIBIO, H BO3MOXHBIE €€ NOTPEOHTENM;

- OpraHM3anus, 3aKmoyamlnas A0ropop, # HCTOYHUKH
tpuHaHCHpOBaHMSA;

- o6mue cBeneHus 06 OCHOBHBIX KapTOrpauuecKux u
HHBIX MaTepHaNax, KOTOpPbi€ AOKHBI OBITL HCNONB30BaHBI
NpHU CO3XaHUM penbedHOU KapThi;

- OpraHM3alliH, BHINOJHAIOWME (PYHKUMH 3aKa34yHKa,
pa3paboTunka, M3roTOBUTENA U NOTPeOUTENA, OTAEILHO YKa-
3BIBAIOTCA NPU HEOGXOAMMOCTH COMCIONHUTENHN paboT;

- mepeyeHs paboT, MPOBOAMMBIX 3TUMH OPraHU3aLUs-
MH;

- CPOKM W 3Tanbl BLLIIOJHEHHA paboT MO M3roTOBIE-
HUIO penbedHOl KapThl;

- MOPAIOK MPECTABICHUA U PACCMOTPEHUs paborT.

Hcxonnbie TpeOOBaHMA YTBEPXKHAIOTCA 3aKa3YHKOM
NoCJIe COINAcCOBaHUA € Pa3spaboOTYMKOM, M3rOTOBHTENEM H
COMCTIONMHHUTENAMU. 3MeHeHus B HCXOaHbIE TpeOOBaHua MO-
ryt ObITh BHeceHbl f0 pa3paborku T3 u momrexar cormnaco-
BaHMIO B TOM e MOpPAIKe, Kak U CaMH MCXOOHble TpeboBa-
Hu.

2.4. B TEeXHMYECKOM 3aJaHHM JOJDKHBI OBITb ompexe-
JIEHBI ¥ U3JIOXKEHBI:

- TOPM3OHTANBHBIA MacwiTa® penbedHOll KapThl, OX-
BaT TEPPUTOPHH, PopMaT;

- Ha3HaYeHHue U THN penbeHOM KapThl;

- MaTeMaTH4ecKas OCHOBA;
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- TpeGOBaHUA K TOYHOCTH, reorpaduyeckoil OCHOBE,
cniocoGaM M306pakeHHA TEMEHTOB COIEPXKaHuA, N306pas3u-
TeJIbHBIM CPEACTBAM M HOPYCHM TMNOKa3arensM, XapaKTepH-
3yI0LIMM pa3pabaThiBaeMyIo pelibedHYyIO KapTy;

- HaJIHYHe U XapaKTep KapTorpadguueckux M UHBIX Ma-
TEPHANIOB, HOCTATOYHBLIX JUIS NPOEKTHPOBAHHMA M COCTaBlle-
HUA pesbedHONi KapThl;

- obuue coobpaxeHns O TEXHONOTHH PEAAKLUOHHBIX,
COCTaBUTENLCKHX, OQOPMHUTENBCKMX U M3AATENLCKUX PaboT;

- LIKaJIa BEpTHKAJIBLHOro Macwraba;

- TEXHOJIOTHA W3rOTOBJIEHUs pelbepHOM MoIenu H pe-
KOMEHIALMHU [0 BEIGOPY cnocoba popmoBaHus;

- OPHEHTHPOBOYHAs CTOMMOCTb Pa3pabOTKM M M3ro-
TOBJIEHHA penbedHO KapThi;

- rpaMK BHINOJHEHHs paboT Mo npoueccam.

K TexHHMueckoMy 3aaHMIO MAODKHBI NPHAraThes
YTBEPKICHHBIE KCXOAHbIE TeXHUYECKHe TpeOoBaHHUsA, MaKeT
KOMIOHOBKM, NPH HEOOXOAMMOCTH CXeMa Hape3KH MHOro-
JHCTHOHR penbedHOl KapThl, cXxeMa O6pe3Kyu Moneil OTTHCKOB
pearedHOM KapThl A5 GopMOBaHus.

lipu paspabotke T3 MOryr yTOUHATHCA MCXOZHBIE
Texru4eckHe TpebopaHua. TexHHWYeckce 3amaHHE YTBEPXK-
JaeTcs 3aKa34MKOM NOCJe COINIacoBaHUA ¢ pa3paboTYMKOM H
H3TOTOBHUTENEM.

2.5. TIpn mpoeKkTHpoBaHHU HEOOXOMHMO YHMTBIBATH,
4YTO KOHCTPYKTHBHO pefbedHas KapTa COCTOWT H3 OCHOBHBIX
yacreii, yka3aHHBIX Ka puc. 2.1.

O6seMHas penbedHas MOIenb Ha Kpasx kaptorpadn-
YECKOro M306paXkeHHs MOJDKHA COEAMHATLCA C MEXpaMoy-
HbIMHM TOJIAMM FIONOCOH CroHa penbeda B BHIE CKIOHA MON
yritom oT 45 10 60 rpaxycoB OTHOCHTENBHO TOPH3OHTANBLHOM
nopepxHocT. Ha MexpaMOUHBIX MONEX PacnonaralTes mno-
joca croHa penkseda u 3apaModHOoe OQoOpMIIEHHE KapThl.
O6beMHas popMOBaHHas paMKa apMHUpPYeT Kpas KapThl M
HMeEeT JeKopatHBHYIO ¢yuxuuio. POpMOBaHHas penbedHas
paMka MOXeT ORITb 3aMeHeHa Ha JEPEBAHHYIO paMy C NoOA-
PaMHHKOM.
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3apaMouHbIe MO ABISIOTCA OCHOBOH JUIA KpeluIeHHs
KapTbl HA BEPTHKAIBLHOHN MM TOPH3OHTATLHOR MOBEPXHOCTH.
TexHOMOru4eckne Moy HUCMONb3YIOTCA WA PUKCHPO-
BaHMs penbedHoil KapThl NP (GOPMOBAHHUHU M MOCIE BHIMOI-
HEHHUs CBOUX (PYHKIUHI yoansoTces.

—

[
I

Puc. 2.1. CocTaBHbIe YacTu penbedHOM KapThl
a - xapmozpaguueckoe usobpasicenue,om@popmosantoe Ha
obvemnoii modenu; 0 - nonoca czona pervedpa; 6 - mMexcpamoy-
uele nona; 2 - obOvemnas  (opMmoeanHas  pamxa;
0 - 3aPAMOYHbIE NOJIA; € - MEXHONO2UYECKUE NONA

2.6. Ilpn npoeKkTHPOBaHHN penbedHONW KapThl OCHOB-
HBIE€ YCHWJIMA JOJDKHBI ObITH HanpaBleHbl MPEXIEe BCEro Ha
obecneueHHe NOOPOOHOrO M HArNAZHOIO OOBEMHOTO OTOG-
naxeHus peabeda K €ro COrIacOBaHHOCTH C OCTaJIbHBLIMH
3MEeMEHTaMH copepxanus. [IByxMepHoe kapTorpadmuueckoe
u3o6pakenue peiabedHoit KapThl JOJDKHO GBITH CIPOEKTUPO-
BaHO C YY€TOM MOCHenyIomero ¢GopMoBaHUs B TPEXMEPHYIO
NMOBEPXHOCTb.

2.7. Ilpn npoeKTMpOBaHUU pelbedHOH KapThl B Ka-
4eCTBE OCHOBHOI'O UCXOJHOI'O MaTepHala BeIGHpaeTcs Kapra,
opurusan penbeda KOTOpOi MOXET ObITh B3AT 3a OCHOBY
MPH M> TOTOBJIEHNH penbedHoi Moaenn. OCHOBHBIM KPUTEPH-
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eM BbIGOpa HCXOIHOrO KapTorpaguyeckoro Matepuaia sB-
nsgeTca kauecTBO M306paxeHus peabeda. Tak kak npu U3ro-
TOBJIEHUH peiibepHOM MOAENN Hcnob3yeTcs 60JbIIoe KOMHU-
YeCTBO TOPHM3OHTAJell, MCXOAHBIA KapTMaTepuald HOJKEH
HMMEThb MOApPOOHYIO LIKaly ceueHus penbeda. DTO 3HAYMT,
YyTOo MacwTad MCXOOHOW KapThl JOJDKEH ObITh B HECKOJBKO
Pa3 KpynHee MacliTaba NpOeKTUPYeMOi KapThl.

Kax npaBuiio, rOpM30HTaIM METKOMACITAOHBIX KapT
HE NEPEAAIOT reoMopgoNoruyeckux ocoOeHHOCTeH KapTo-
rpagupyeMoii TEpPUTOPHH, NIO3TOMY, KPOME OCHOBHOTO HC-
XOAHOTO MaTepHanaa, HeoOXOOUMO HCHMONb30BAThH JOMNOJIHH-
TeJIbHEIE MaTePHAbl. K TakuM MaTepHaiaM MOXKHO OTHECTH :

- KapTel C MOCIOHHON T'HACOMETPHYECKOH OKpacKoil H
IUIACTHYECKUM OTOGpakeHHeM penbeda € BHICOTHHIMH OT-
MeTKaMHu;

- NMUTEPaTYPHbIE M CIOPAaBOYHbIE MaTEpHalbl, COMAEP-
Xallke OMUCaHHe THUNOB W GOpM penbeda, PacoNOKEHHBIX
Ha KapTorpadMpyeMoil TeppuTOpHH;

- oporpaduyeckHe cxembl M OuepkH u300pa)kaeMoro
penbeda;

- KOCMHYECKHE U a3POCHUMKH TEPPUTOPUH KapThi;

- ¢poTorpaduu;

- MEPCHEKTUBHbIC KapThl OTACTBHBLIX PelbeHbIX 06-
pasoBaHHii.

Ilpu cokpallleHHOM NPOEKTHPOBAHMKH penbedHOM
KapThl, KOTZIa B Ka4€CTBE OCHOBBI i1 (JOPMOBaHHs MCIOJb-
3yeTcs OPHrHHan (M3MKO-reorpaduueckoil KapThl TOTO Xe
MmacmiTaba, U3roTOBJIEHHE OPUIMHAa FOPM3OHTaNel A pe-
IbedHOU MOJENN UMEET HEKOTOPbIE OCOGEHHOCTH.

ITockonbky ZeTanmpHOCTL M300paxceHUs penbeda ro-
PU3OHTAIAMH B 3THX CIy4asdx, KaK NpaBUIIO, HEAOCTAaTOYHA
JJsl U3TOTOBJIEHHUS CTYNEHYaTol penbeHOM MOAENM, TO BO3-
HHKaeT HeoOXOAMMOCTbL COCTaBJEHMA CMNEUMATbHOTO OPHIH-
Haya ropusoHTaneii. Ha 3ToM opuruHaie ¢ MCNOIb30BaHUEM
JOMOJIHMTENbHBIX KapTorpaduyeckMx MCTOYHHKOB OGonee
KPYIHOro MacluTaba JeTalu3UpyIOT PUCYHOK I'OPH3OHTaIe
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HUCXOTHOH KapThl U HAHOCAT JOMONHUTENLHLIE TOPH3OKTAIH.
yMeHbLIAs TEM CaMbIM CeYCHHE pelbeda.

3aTpaThl Ha M3TOTOBJIEHHE CNELUHATM3HPOBAHHOTO
opurvHana penseda KOMMEHCHPYIOTCA CYIIECTECHHBIM CO-
KpallleHHeM 3aTPaT Ha HTane OTAEIKU ¢opM Ha MOMEIH.

2.8. Ilpu paspaboTke MaTeMaTH4YeCKOl OCHOBBI pe-
npeHON KapThl HEOOXOUMMO YYHMTHIBATH CIAEHYIOIIME OCO-
6ennocTH:

~ BEIOOp ropm3oHTaNLHOrO MacuiTaGa W oXBaTa Tep-
PHMTOPHM B 3HAYMTENBLHOHR CTeNeHH 3aBUCUT OT ¢opmara pe-
nbedHOM KapThl, KOTOPEIH AOMKEH GBITH COTNACOBAH C Ma-
paMerpaMi BakyyM-(pOpMOBO3HON MalUNHEL;

- kaprorpaduueckas ceTka /IOMKHa ObiThb paspe-
JKEHHOU MM OHA MOJXKET He NGCKa3biBaThCs Ha penbedHoi no-
BEPXHOCTH;

- BHYTPEHHAR paMKa, OrpaHHuMBaicias Kaprorpadu-
geckoe M306paXxkeHHe, JODKHA NPEeICTaBIATh CO50d NTHHUIO
6e3 MOMONHHUTENbHBIX HeNeHHH Ha OTPe3sKH, COOTBETCTBYIO-
1IHe BEIMYHHAM IPayCcoB, MUHYT K UX Hoxneii;

- BHELUHAS PaMKa, KaK PaBMNIO, HCKIIOYaeTcs;

- ounpoBKy MEPHIMAHOB M napanieincd peKOMeHAY-
€rcs pacnoJyaraTh 3a BHyTPEHHEH paMKOHR Ha IJIOCKHX Mallo-
DeOPMHUDPYIOIIHXCA MEXPAMOYHbIX MOJAX U MO BO3MOK-
HOCTH HCKLOYAaTb OUM(POBKY Ha KPYThIX MM BBHICCKMX IMO-
nocax croHa peaseda;

2.9. Komnouopka penbedHbix KapT NpenycMaTpUBaeT
PACNONOXKEHHE 3aPAMOYHOTO OPOPMIIEHHA KA MEXXPAMOYHBIX
MOJIAX C YYETOM LIMPHHBI NOJIOCH! CIOHA penbeda.

YcnoBHbie 3HAKH penbedhoil kapThl, TereHAa Wiy no-
SACHATENbHbIE TEKCT HOMKHBI OBITH NMOMEIIEHLI HAa MECTax,
KOTOPbIE€ MHHHMANTLHO AeOPMUPYIOTCA NPH GOPMOBaHHH.

BaHoe 3HauYeHHe Npu MPOEKTHPOBAHKHH KOMIIOHOBKH
MHOTOJIMCTHO# penwedHO# KapTel npuobperaer Bompoc ee
pasrpadxyu, TO ecTb pasieleHHs Ha OTHEIbHbi€ JMCTBI MO
onpeneneHHo#i cucreMe. MenkoMmaciuTabHble penbedHble
KapThl, KaK MPaBUIO, ACIATCA HA JIMCThb! N0 BCAOMOIaTelNb-
HBIM JIMHHAM, NTapajUIenbHbIM H NEPREeHANKYIIPHBIM CpeaHe-
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My MepHiuary. PazMepbl JICTOB COTNIacOBHLIBAIOTCA C Mapa-
MeTpaMH BakyyMdopmoBoudHoro o6opynoBanusa. CTbIKH
JHUCTOB PEKOMEHMAYETCs PAcHojiarate MO BO3MOXHOCTH Ha
PaBHMEHbLIX yYacTKax penbepHOil KapThl, a B TOPHbIX pa#io-
HaXx - MO{lepeK BbLITAHYTbIX GOPM penbeda.

Kaprorpaguyeckoe nsobpaxeHHe MHOTONMCTHOM pe-
nbedHON KapThl HOJDKHO Me9aTaThCsd MONMCTHO C MePeKphI-
THeM A0 10 MM €O BCEX CTOPOH K#XIOTO JIMCTA, HE NMPHMbI-
KaolKX K BHyTpeHHeil pamke. Kpome Toro, Ha kxaxmaom
JIMcTe pUCKaMH 4yepes 20-30 cM M KpecTaMH M0 yrjilaM HOJDKHA
OBITH OTMEYEHA NPEANOIaraeMas JIHHUA CThIKA.

Ha Maxerax KOMNOHOBKHM OINHONMCTHBIX penbedHbIX
KapT M MakeTe pa3rpadpky MHOTONMCTHBIX pelbedHBIX KapT
JOMKHBI ObITh ONpeaeNeHbl ¥ YKa3aHbl pPa3Mepbl KapTorpa-
¢uyeckoro nsobpaxkeHus, WHPHHA CrOHA penkeda, pa3sMepkl
M PacnooXKeHHe BPe30K, NapaMeTphl MIIOMagH, 3aHNMaeMOi
Ha3BaHMEM KapThbl, BbIXOOHLIMM AAHHBIMH M OPYTUMH 3Je-
MEHTaMH 3apaMOYHOro o(OpMIEHHUsA, LUMPUHA MEXpPaMou-
HBIX 10JIeH, WHKPHHA U npoduibs obbemHoll gopmoBaHHON
PaMKH, WIMPHHA 3apAMOYHBIX NOJeil, IHPUHA TEXHOJOTNYe-
CKHX Nnojel. A Takxe JOJDKHA ObiTh YKa3aHa JTMHHS 0Gpeskd
TEXHOJIOTUYECKMX moneil H obluue pasMepbl 3arOTOBKH Tep-
MONJACTUYHOM IUIEHKM 1A MNedyaTH Kaprorpaduyeckoro
u306paxkeHMs M nocaexyowero ¢opMmoBadus penbedHOH
KapThl.

2.10. IIpoexTHpoBaHue cofepxaHus penbedHOH Kap-
Tbl CBOJUTCA K ONPEAENEHHIO JIEMEHTOB U OOBbEKTOB conep-
KaHUA M HOPM KX 0TOOpa C y4eTOM Ha3HA4YEHUS KapThl, Tep-
PHTOPUH U MCXOXHBIX KAPTOrpPadHuecKUX MaTEPHAIIOB.

OnHUM U3 OCHOBHBIX 3IEMEHTOB COIEPXKAHHUA penbed-
HOM KapThl ABJIAeTCA rMaporpaduueckas ceTb, Tak Kak OHa
NMOMYEPKMBAET paculieHEHHOCTr penbeda. Ilpu mpoekTrpo-
BaHHH Ba)HO IXOOUTLCA UX MPaBHIBHOIO COOTHOLHEHHS. UeM
ACTajIbHEE MOKAa3bIBAETCS PEUHAas CeTh, TEM JAETalbHee NOI-
XeH ObITh mepenaH peiaved, U , KpoOMe TOro, . Mexmy coboit
OHM JOJDKHBI ObITh COIMTaCOBaHLI B OYEPTAHHAX.
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Kpome o6bemuoro otobGpaxenus, pensed Ha penped-
HEIX KapTax MOXeT ObiTb NOKa3aH THINCOMETPHYECKOHR
oKkpackoii cryneHeid. Takas OKpacka BHINONHAETCA KaK B Tpa-
JHMUIHMOHHOM 1IKaJIe, TaK U B OCBETIAIOLIEiHCA K BEPIIMHAM MM
KHBONHCHOM HBeTOBOH wwiKane. 9 (eKTHO BBIIIAAAT KapThl €
PAacKpackoii, COOTBETCTBYIOLIEH PacpeAeIeHHIO BEPTHKAIb-
HO#M NMOACHOCTH B TOpax.

B xomOuHauun ¢ GoHOBOI TeMaTHuecKOW HarpysKoi
(MpupoAHbIE 30HBL, K T.A.) A1 nogdepkusanus Gopm pelnbe-
¢a MoXeT ObiTh MPHUMEHEHAa OTMBIBKA MPH YCIOBHH BEPTH-
KaJIbHOro ocBelneHus. IIpuMeyeHne OTMBIBKM penbeda npu
yCIOBHH GOKOBOro OCBElLNEHHS He NONYCKAETCA K3-332 B3aUM-
HOT'O HCKIIIOYEHUA MCKYCCTBEHHBIX H €CTECTBEHHBIX TEHEl npu
NOBOPOTE pelibepHON KapThl.

ITpuMeHeHne TPAOMUMOHHBIX IITPHUXOBBEIX BHEMac-
mMTaOHbIX YCHOBHBIX 3HaKOB (popM penbeda npu NPOeKTUPO-
BaHUH permbedHON KapThl orpanxuuBaerca. Kak npaeuio, He
NMOKAa3bIBAIOTCA TQPU3OHTANH, OOPLIBEL, YCTYNBI, CKalbI, Kyp-
raHbl, OCTAHUBI BHIBETpUBaHHA. DTH ¢opMbl perreda peko-
MEHIYETCA MO BO3MOXHOCTH OoToOpakaTe Q6beMHO. Heob-
XOOHMO CTPEMHTBLCA K YMEHBIUIEHHIO KOJHYECTBA BBLICOTHBIX
OTMETOK.

VYcaoBHBIMA 3HAKAMH MOTYT ObITh MOKa3aHbI 3JIEMEH-
Thl MOYBEHHO-PACTHTENLHOTO NOKPOBAa, MMEIOIIHE OnNpene-
JeHHble apeanbl pacnpocTpaHenus. K taxum ¢opmam otHo-
cATCA MEeCKH, KYPYMHUKH, 60JI0Ta, COTOHYAKH, JETHHKH, Ma-
TEPUKOBbIE NbIbI H T.A.

HaceneHHble MyHKTEI, MyTH coobleHNs U OpYyTHe dJie-
MEHTEI COZEPXKAaHHA, CBA3AHHBbIE C AEATEILHOCTHIO YeIOBeKa,
Ha pembedHOH KapTe XOKHBI ObiTh 6oNee TIIATENbHO OTO-
6paHbl 4 06061meHbI 32 cueT yMeHbIIEHUs TPafaluil, 4eM Ha
aHAJIOTHYHOMH MO Ha3HAYEHHUIO U MacmITaby ABYXMEPHOI Kap-
Te.

Ha penbedHbix xapTax Ha3BaHHA M LUMpPBI Heobxo-
JUMO pasMmellaTh ¢ y4eroM obbemHocTH penseda M nedop-
MaliMM TUIaCTHKAa C KapTorpaguyeckum H3oOpaxkeHHeM B pe-
3ynbTaTe GopMoBaHHA. JLnA myyiueld YMTaeMOCTH HaINMCH
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PEKOMEHAYETCA PaciojiaraTb B MeCTaX HaMMEHbLIEro pacTi-
JKEHHA TUIEHKKH, Ha3BaHUA XpeOTOB ¥ BEPUIMH NPeANOYTH-
TEIbHO Pa3MeLaTh HA HX IOXKHBIX CKIIOHAX, a HA3BaHUA PeK -
Ha CeBepHHIX ckiOHax. Iloamucn 06bEXTOB MHOrONHCTHOM
penbedHOf KapThl He JOMKHBI IPOXOLUTL Y€PE3 CTHIKM JIHC-
TOoB. Mckmodenne COCTaBIAIOT MOANHUCH B Pa3piamky B ciy-
gae, eCJIM CThIK PAacNoONOXKeH Mexay CykBamu.

2.11. TlpuHuMNHanErHOE 3HaYeHHE NPH NMPOEKTHPOBA-
HHH pemiedHBIX KapT HMeeT BHIGOP COOTHOLHEHMS MeXIy
TOPH3OHTANbLHBIM U BEPTUKANLHBLIM MaclITabaMH.

ITon BepTHKaNLHBIM MacuITabOM MOHHMAIOT OTHOLIE-
HHE, NOKa3biBaloLee BO CKOMBKO Pa3 MPeEBbIIIEHHE TOYKH Haj
YPOBHEM MOpPsl Ha MECTHOCTH YMEHBILIEHO NpH ee oToOpaxe-
HUH Ha penbedHoil kapre. BepTukanbHbiii MaciuTab ykasei-
Baerca B TOH ke popMe, 4TO H TOPU3OHTANBHBIHA.

ITpaBunbHOE B reOMETPHYECKOM OTHOUIEHHH H306pa-
XeHue penbeda MECTHOCTH MOXET ObITh MONYYEHO TONBLKO
Npy OJWHAKOBBLIX TOPH3OHTAJILHOM M BEPTHKAJBLHOM Mac-
mrabax kapThl. OAHAKO MPaKTHYECKH Ha MEIKOMAaCIUTaOHBIX
penbedHBIX KapTax Takoe H300paXkeHHe MOoJydaercsi Maio-
BBIPA3UTENbHBIM, 8 WHOrAa penabed BooOLIEe He wUMTaercs.
ITosToMy Heo6x0AMMO yBeMMYeHHE BEPTHKATBHOTO MaclIiTa-
6a NMO OTHOWIEHHIO K FOPU3OHTaIbHOMY. UeM Menbue Mac-
wmrtab pembedHoit KapTel, TeM GoJbluee NpeyBeINYeHHE MPU-
XOIXUTCS BBOAUTD.

BpibOp BepTHUKAILHOro MaciiTaba 3aBHCHT OT TOPH-
30HTANBHOIO MacmiTaba, Ha3HaYeHUA KapThi, BEIMYHHBI Kap-
TorpagupyeMoii TEppUTOpMH, XapakTepa H306pa)xaemMoro
penbeda, cnocoba U3rOTOBJIEHHA CTYNIEHYATOR MOJENH.

IIpn BriGope BepTHKanbHOro MacwiTaba Helb3s HO-
NyCcKaTh 3HAYMTEIbHBIX UCKaXeHUH peibveda c HeecTeCTBEH-
HBIMH QOpMaMM M KPYThIMM CKIOHamu. KpyTH3Ha CKIOHOB
Ha MOJENY, 3a MCKIIOYEHMeM HeOOJbIIMX YYacTKOB, He
JOJDKHA NpeBbiaTh 60 rpaxycos.

Jasa MenxoMmaciTaGHbIX pebedHbIX KapT, KOraa kap-
TOrpaUPOBAHMIO MOIEKUT CHOXHBIA M pasHOOOPpasHbIil Mo
CBOEMY XapaxTepy penbed, NnpuMeHsiot nepeMeHHbI# BepTH-
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KalbHbIH MacwTab. DTO BBISBAHO TEM, YTO ¢IMHOE BEPTH-
KaJbHOE NMpEeYBEIUYEHHE HE NMO3BOIAET OJHOBPEMSHHO OTpa-
3UTh XapaxTepHbie 0COOEHHOCTH penbeda PABHMHHBIX H IOp-
HbIX pailOHOB. B 3THX clIydadXx B BRICOKOTOPHBIX 30HaX pe-
KOMeHLyercsi 6ostee MeNKMii BepTUKAIbHbIA MacuTab, KoTO-
Phlii RO3pacTaeT NPHU Nepexoe K PaBHUHHLIM 30HAM.

Mertoauka BeiOOpa BepTHKaNbLHOro Maciitaba cocro-
HT B OCTpOeHuy npoduneil penveda no HeCKOALKKUM Hanbo-
Jiee XapaKTePHbIM HAMPABICHUAM B PAa3IMYHBbIX BEPTHKAIL-
HbIX MacwiTabax. Ha ocHoBanmM aHamuza 3THX npoduueit
BoiOupaerca HauCoiee HenecooOpasHbIl  BEPTHKAJILHbIN
MacuiTab, B KOTOPOM M M3TOTORJNAETCS MOJeNb penbeda.
ITpumep noctpoerus npodHIs B PasTUUHBIX BEPTUKAIbHBIX
MacwTabax HpuBEOEH Ha pUCYHKe 2.2,

Puc. 2.2. ITpoduae penveda Bosabioro u
Manoro Kaskasa xaptel Poccun macwitaba 1: 16 000 000
1 - npogpunv 6 eepmuxansrom macumabe, pexomenoyemom 01s
nocmpoenus penvegnoii mooenu
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B T3 Ha penbedHyro KapTy BbiOpaHHas LIKana BEPTH-
KaJdbHOro Maciuraba HOKHa ObITb NPEACTaBICHa B BHIE
Tabauubl, A€ AOKHBI ObITh YKasaHbl BLICOTHbIE CTYNEHH B
COOTBETCTBUM C CEYEHHMEM penbeda B METpax, TOMIMHA KaX-
IOW BBLICOTHOM CTYNMEHM B MM, BBICOTa KaXXHOW BHICOTHOM
CTYMEHH HaJ ypOBEHHOH MOBEPXHOCTBIO B MM, OTHOLUEHHE
BEPTHKAJILHOIO MaciiTaba Kk FOpPU3OHTAaJIbHOMY Ha YPOBHE
KaXIOoH BbICOTHOM cTynenu. B Tabmuue 2.1 npuBeneHa 1wka-
J1a BepTHKaNbHOro Mmacumitaba mis npoduns 1, nokasaHHOro
Ha puc. 2.2.

B CIOXHBIX CTy4asX MPH U3TOTOBJIEHHM MHOTOJMCT-
HBIX penbedHbIX KapT PEKOMEHAYETCA NMPOBEPATHL NMPaBUIIb-
HOCTh BLIGOpa BEPTHKAILHOrO MaciiTaba W3rOTOBIEHHEM
¢parmeHTOB MOJENH.



Tabnuua 2.1

BucoTHHE TommHa Bucora MB
CTyIEeHH, cios, cJod, —
M MM MM Mr
0 0
0,6 I1:96
100 0,6
0,6 1:96
200 1,2
1,0 I:80
400 2,2
1,0 I:80
600 3,2
1,4 J:56
1000 4,6
1,4 I:22
2000 6,0
1,4 I:22
300C 7,4 -
1,0 1:16
4000 8,4
I,0 I:16
5000 9,4
1,0 I:8
7000 - 10,4
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3. UI3rOTOBJIEHUE PEJILE®HBIX MO/IEJIEN

3.1. UsroroBnenune o6beMHBIX MoeNell penbeda npo-
BOZMTCA B JBa 3Tana. CHayana CTPOUTCA M M3TOTAaBIMBAETCs
CTyneHuaTas MOJENIb, a 3aT€EM OHa MOJEIMPYETCs, TO €cTh
CTYNEHHU CIIIaKHBAIOTCA.

3.2. HsroToBiense CTYNEeHYaTbIX MoJeneil penbeda
VIS MENKOMACIITaOHBIX KapT BBINOJIHAETCA MyTeM Hapalnu-
BaHHsI TOPH3OHTANBHBIX BLICOTHBIX cioeB. JIg 3TOro Kax-
ZIYI0 TOPM3OHTAb MOJHUMAIOT Hal{ HUXKENEeKaleid Ha BBICOTY
ceyeHus penbeda B NPUHATOM JUId JAHHON MOXENU BEPTH-
KaJlbHOM MacuiTabe. IIpy M3rOTOBIEHMM TaKHX MOJeENeH Hc-
MOJIL3YIOTCA Pa3sIUYHbIE JMCTOBLIE MaTepHans! (danepa, Kap-
TOH, IIACTHK, TUCTHI U3 MIIACTUIMHA MM BOCKA U T.A.).

Haubonee moctynHoli sABnsercs TEXHONOIHA, OCHO-
BaHHasg Ha MOCIEIOBATEIPHOM HAPalUlMBaHWM KapTOHHBIX
cnoes. OHa npenycMaTpMBaeT BBINOHEHHE CIEAYIOIIUX Ome-
paumii:

- 3arOTOBKA MaTePHANOB;

- H3rOTOBJIEHHE OCHOBBI I COOPKH MOJIENH;

- MOATOTOBKA KAPTOHA K BBIPE3LIBAHHIO;

- BLIPE3bIBAHUE CJIOEB U3 KAPTOHa;

- cbopka Mogenu penbeda;

- KOPPEKTYpa MOJEIH.

3.3.1. [Ins U3roToBlEeHMUs CTYNEHYaTC MOJENM CHOCO-
60M HapalMBaHUA KAPTOHHBIX CIIOEB TPeOYIOTCS CHEAYIOLIUE
MaTepHanbl: KapTOH, jaHepa, JepeBsiHHbIE PEHKH, KiIel, M-
KHe XXeJle3Hble M JepeBsAHHbIe rBO3OU (LUNUIbKKM). DTH MaTe-
PHabl JOJDKHbI OTBEYATh CIEAYIOUHMM TpeOOBaHUAM.

KapToH momkeH UMETb MEIKOBONOKHUCTYIO CTPYKTY-
PY, Jlerko pe3aTbCs HOXOM, HE PasMOYAIIMBATHCA Ha Cpe3e.
TomunuHa kapToHa NoAOUPAETCAs B COOTBETCTBHM C CEUECHUEM
penbeda B BLIGpaHHOM BepTHKanbHOM MaciuTabe. Ecau xap-
TOH TOHblIIE, YeM HYXKHO, Ha HErO HaKIenBapT Gymary.
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darepa U pellkM HEOOXODUMBI VI H3TOTOBJIEHUs
OCHOBBI JUIs COOPKH MOJENM WIM MOHTaXXa HECKOJIbKHUX MO-
JIerneil MHOTOJIMCTHOM penbedHOM KapThl.

daHepa AOIDKHA OGbITh ONMHAKOBOMN TONLIUHBI HE Me-
Hee 3 MM, XOPOHIO NMPOKJIEEHHOH, HENOKOPOOIIEHHOI.

Peiikn nOOKHBI 6BITE POBHBIMH, M3TOTOBJIEHBI U3 CY-
Xoro jxepeBa, 6e3 Cy4KoB.

Jina ckneuBaHua Oymaru, KapToHa, IEpeBa MOXHO
NPUMEHATh CTOJAPHBbIHA, Ka3eUHOBLIN M Apyrue copra Kiesd,
KpOME CHIMKaTHOIO M HEKCTPHHOBOIO, TaK KaK MOCIEIHHE
TIOXO CKJIEMBAIOT KAPTOH.

3.3.2. OcHoBa npencrasiser co6oii GaHepHbI# WKUTOK,
yKpeneHHbI MO KpasM M IOMaroHajsiM [OEpeBSHHBLIM MOJ-
pamuukoM. IInaHkm noapaMHMKa HOJXKHBI OBLITH COEOUHEHBI
" yrinom B nojaepepa"” Ha xirero. Ha nogpaMHUMK HakieMBaeT-
csa ¢aHepa U nmpubupaercs reo3aaMH. IToBePXHOCTH OCHOBBI
HOJDKHA OBITh IUIOCKOH, HM)KHUE CTOPOHBI BCEX MIAHOK MOK-
PaMHMKa AOIKHBI HaXOIUTHLCA B ONHOH NIIOCKOCTH, mapai-
JIENbHOW BepXHed IIOCKOCTH OCHOBBL. Pa3Mepbl OCHOBBI
AOIDKHBI GbITh GOJNbIIE Pa3MEPOB 3aPaMOYHBIX MOJNEH MPOeK-
TUpYeMOi#t penbedHOH KapThl Ha MIOIKAAb, 3aHUMAEMYIO
onanybOxo#i npu oTiaHBKe paboyux KOMHMId.

3.3.3. Ilpu noAroTroBke KapTOHa K BLIPE3LIBAHUIO Bbl-
COTHBIX CTYNeHel HeOOXOAUMO Ha ero MOBEPXHOCTH HAHECTH
TOPU3OHTAIM, MO KOTOPBIM OYyAeT NMpOW3BOAMTHCS BhIpe3a-
HHe. DTO MOXHO CHENaTh ABYMS criocob6aMu.

IlepBblit cnoco6 cOCTOMT B TOM, UYTO Ha MOBEPXHOCTh
KapTOHa HaKJIeUBAalOT OyMa)Hbleé OTTUCKH OpPHTHHAaNa pe-
abeda, Ha KOTOPBIX MOC/IE BBICHIXaHHUA NMOTHMMAIOT APKUM
I[BETOM Mo ogHo# ropusontamu. Kieii pekomengyercs HaHo-
CHTb He Ha OTTHCKHM KapThl, a Ha kapToH. Eciu 1a yBenude-
HHA TOMINMHLI Ha OJHOH CTOPOHe KapTOHa Oblma HakiIeeHa
6yMara, TO OTTHCKM CIEAYeT HakjeMBaTb Ha o6paTHO# cTO-
POHe KapTOHa.
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ITo BTOpOMY cnOCOGY rOpH3OHTANM HAHOCATCA KOIMH-
POBaHHEM HEMOCPENCTBEHHO Ha KapTOH ¢ MOMOUILIO MaHTO-
rpacda uam Yepes KonupopaiabHyo O6yMary. C opurHHama pe-
Jbeda Ha KaXKIbIH IMCT KAPTOHA JNOJDKHBI OBITE CKOMMPOBa-
HBI MO JBe cocemHue ropusontanu. OgHa TOPHU3OHTaNb KO-
MHpPYeTCs AJA BBIPE3aHHA BBLICOTHOIO CIIOA, a CledyoLlas
TOPH30HTAalb NMOTPEeOYyETCA NP OPUEHTHPOBAHMH U MOHTAaXe
CHIEeyIOLIeil BBICOTHOM CTyNeHM.

3.3.4. lna BeIpe3bIBaHMs MO HAHECEHHBIM Ha KapTOHE
KOHTYPaM MOJXHO HCIIONb30BaThb HOX MJIM JIAHLET, 3JIEKTPO-
MPOXKUTAOLHA  JIOO3UK, 3IeKTpOMEXaHHueckud J003HK,
3NEKTPONPOLINBOYHbIN CTAHOK.

BripesbiBaHMe ¢ NOMOLIBIO HOXKA MM JIAHLIETa ABIAET-
c OYEeHb TPYAOGMKHM NPOLIECCOM M PEKOMEHIYeTCs K MpH-
MEeHeHHMIO NpH HeGONbINOH pacwIeHEHHOCTH penbeda MIH
OTCYTCTBMHM APYTHX TEXHHYeCKUX cpeacts. Pabota cyune-
CTBEHHO obieryaercs MPH NPHMEHEHUM 3JIEKTPONMPOXKHU-
rajoLIero MM 3JIEeKTPOMEXaHUYECKOTO N063MKa. DIeKTpo-
MPOXHUralolMid JTIO63UK COCTOUT M3 METAJUIMYECKOH Iyrw,
KOHHBI KOTOpOH CTAHYTBI HHXPOMOBOH  MPOBONOKO#

(puc.3.1).

Puc. 3.1. DnexTponpoxuramowuii 1o63ux
1- dy2a, 2 - pyxosmka, 3 - HUXpomoeas npoeonoka, 4 - 3neK-

mpowHyp
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IIpuHUHUN JecTBUS 3IEKTPONPOXKUrarolero nob3uka
3aKIOYaeTcsd B TOM, YTO NPH MPONYCK2HUMN Yepe3 MPOBOIOKY
(3) MOCTOAHHOTO TOKA OHA pacKkaNsieTcs U MPOXUTAeT Kap-
TOH.

Ilpu pabore noG3MK HepxkaT 3a PYKOATKY (2) Tak,
9TO6GBI HUXPOMOBas MPOBOJOKA ObUIA PACMONIOKEHA BEPTH-
KanbHO. BKIIOYMB 31eKTpPOperymmpymwlnee yCcTpPOHCTBO H
ycTaHOBHB HeobxomuMoe pabouee HampsKeHHe BEyT packa-
JIEHHYIO MPOBOJIOKY MO HaMEYEHHOH JIMHMM, MPOXKHUras YJo-
JKEHHBIH Ha NOCKY JMCT kapToHa. IIpu 3ToM 1063uK TpeGyer-
ci mepemelnaTh BBEPX U BHM3, YTOOBl Ha NMPOBOJIOKE HE Ha-
KamuBancs Harap. IToMelleHwe, B KOTOPOM NPOBOIMTCA
BLIPE3bIBAHUE 3NEKTPONPOXUTAIOIMM JTOO3MKOM, HOJDKHO
HUMETb BBITSKHYIO BEHTHIIALMIO, TaK Kak npu pabote obpasy-
€TCA ObIM.

OnexTpoMexaHuyeckuit 1063uK ( puc. 3.2 ) npeacras-
sset coboit kopnyc (1), B BepXHel 4acTH KOTOPOro yKperuie-
Ha NpYXHHALAA AyTa (2), 2 BHYTPH Pa3sMelleH 3IeKTPONpH-
Boz co crepxHeM (3). CrepikeHb BbIBEAEH YEPE3 OTBEPCTHE B
Kpeilixe (4), cryxaueil pabouum croaukoM. Mexay ayroit u
CTEpXKHEM 3JIeKTponpuBoAa 3akpemuserca nuiaka (5). Ilpu
BKJIOYEHMH JI003MKa CTEPXKEHb HAaYHUHAET BH6PHPOBaTb, "
MUK MepeMelnaeTcs BBepX u BHU3. IIpu nmpopeske Heo6xo-
JMMC YJIOXEHHbIH Ha CTOJMK JMCT KAPTOHA NepeMelaTh Ha-
BCTpedy 3yOLlaM NWIKH, NOBOpPayHMBasg €ro B HYXXHOM Ha-
NPaBRXEHHH.

OnekTpoMexaHU4YeCKUl JI003MK B OTIMYHE OT 3JeK-
Tponpoxuramomero Jo63uka Bo BpemMs paboThl He paer
AbIM&, HO MO NMPOMU3IBOAUTEALHOCTH YCTYNAET MOCIACXHEMY
HexoToporo noBblilieHHs MPOM3BOJUTENLHOCTH TPYAA MOX-
HO JOCTHYb, MPHUMEHAS CNENHAILHYIO BUTYIO MUWIKY € 3yObs-
MM BO BCE CTOPOHbBI, OJHAKO MPH BLINMMIMBAaHMM OOpasyercs
TOHKas JeTy4as Nbllb.

Bonee NpoH3BOAUTENBHBIM H 3PTOHOMHYHBIM MPUCIIO-
coOyeHneM Ui BbIPE3bIBAHMS KapPTOHHBIX CIOEB SABISAETCS
MPOLIMBOYHBIN CTaHOK (puc.3.3), KOTOPbIl MOXET ObITh U3-
rOTOBJIEH Ha 6a3e HMeKTPOMEXaHHYECKOr O T0O3MKa.
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Puc. 3.2 DnexTpomMexaHuueckuii 1063mk
1 - kopnyc; 2 - 0yza; 3 - cmepoicens. 4 - Kpbluka, 5 - nuika
2

y

Puc. 3.3. [lpominBouYHBII cTaHOK
1 - kpovruuka cmonuka; 2 - oyaa; 3 - cinepiycerb 1eKMPONPuUBo-
oa; 4 - kopnyc: 5 - ukcamop kapmowna; 6 - INEKMPOWHYD;
7- uzna.

BripesbiBaHuE BBICOTHOIO CNIOS M3 KAPTOHA Ha CTaHKe
OCYIIECTBIIACTCA MPOKAJIbIBAHHEM  WIJIOH, BHOpHpYOLIEH
BIOJb CBOEH PEPTHKANBbHOU OCH . it npopeskn Heo6XoauMo
yHOXHTh CIOH KapToHa Ha KphilIKy pabodero CTOJMKa,
OMYCTHTL (PMKCATOP C MPO3PAYHBLIM MPHKMMHBIM OCHOBaHH-
€M, BKJIOYHTL CTAHOK B CE€Th M BECTH KapTOH BAOJIb JTHHHM



24
ropu3onTamu. Yacrora BHOpMPOBaHMA MIJbI BENHKA W He
OrpPaHHYMBAET CKOPOCTU MepeMelleHUs KapToHa. bricTpora
nepeMeuieHnss KapTOHa 3aBHCHT OT CKOPOCTH, ¢ KOTOPOM
OnepaTop MOXET CIEAUTH 3a TOYHOCTBIO BEACHHUS MIJILI IO
JMHUHK TOPH3OHTAIH.

3.3.5. Ilpu cbopke cTyneH4aTol MOJEIH peibeda cHa-
yajJa Ha OCHOBY HAaKIEeMBAETCA JUCT KapTOHA € OTTHCKOM
KapThl, HA KOTOPOM MNpope3Ka I'OPU3OHTaNeld He MPOBOOU-
nacek. 3aTeM NOCIENOBaTEeNbHO HAKJIEUBAIOTCd U MPUOUBAIOT-
€A MEJKHMH I'BO3JAMH U JEPEBAHHLIMH IINMUILKAMU BCE BbI-
pesanHble cinod. IlociaeaHue CIOH 3aKPENIAIOTCS TONLKO Jxe-
PEBAHHBIMM IXMHIbKaMHU. BuicTynuBiiuii us-noa cnoes xieid
Heo6xonuMo yOpaTe O ero BeichiXxanui. OTAEIbHBIE MEIIKHE
BEPUIHHLI, KOTOpPbi€ TPYAHO BbIpe3aTb W3 KapTOHA, MOXHO
JAenaTh U3 NnakieBoYHol koMno3nuun. HakneuBaemele ciion
He NOJDKHBI MMETh 3aMETHBIX Ha IJ1a3 HECOBMEUIEHUH KOHTY-
POB H CETKH KOOpAWHAT.

3.3.6. KoppekTypa cryneH4aTo# MOJENN MPOBOAMUTCA
C UEJILIO NPOBEPKH MPABUILHOCTH MOJOXEHUA (POpM penbe-
¢a, a TakKe BBHINOJIHEHUA TEXHHYECKUX TPeOOBaHMM, NMpexs-
ABJIAEMBIX K MOJEIH.

ITpaBHIBHOCTL NIIAHOBOTO NONIOXKEHUs GopM penbeda
NpoBepsAeTca MyTeM CIMYEHUs MOJENH C KapTol U M3MEepeHHU-
€M PacCTOSHMH OT XapaKTEepHbIX TO4YeK penbeda AO Kpaes
Mopend. CMeLeHHe XapaKTEPHbIX 3JEMEHTOB penbveda B
IUIAHOBOM TMOJOXEHWH He JOJDKHO mpeBbiiate 2 MM. Ha
CTynmeH4aToif penbedHOW MOHENH He NOIKHO OBITh Npo-
MYCKOB CIOEB H OTHENbHbLIX BEPLUMH. Bee cimon AoMKHbI ObITh
NPOYHO MPHKIEEHb], HE NOIDKHO ObIThb HAaBHUCAaHUH BbILLENE-
XalIMX CIOEB HaJ Hal HHXKeNexalluMH.

3.4. T1o cpaBHEHHUIO C MEXAaHUYECKUM Pa3pE3aHHUEM HIM
MPOXMWUraHHeM KapTOHA ropasio MEHbLIMX YCHIMH OT onepa-
TOopa TpeOyeT TeMnepaTypHOe paccekaHHe BLICOTHBIX CIOEB
N3 TEPMOIUIACTHYHOTO INIEHOYHOro MaTtepuana. Kpome Toro,
3THM CcMoco6OM MOXHO MONY4YaTb BBICOTHBIE CTYMEHHM IUIA
MoJeleil ¢ CHITbHO pac4JIEeHEHHBIM penbedoM.



25

B kauecrBe MaTepuana Nis M3rOTOBJIEHMS CIOEB pe-
KOMEHAYETCA MPUMEHATh MJIACTHKH MOJMBUHUIXJIOPUIAHON U
NOMUCTUPONLHOM TPYNIBI, BbIMYCKAOWMECH TONIMUHONA OT
0,2 MM 10 2 MM M 6onee. [1nd nonmyueHUs BHICOTHBIX CTyneHel
W3 nmactuka npumensercs npubop TIBP "Kourtyp"
(puc. 3.4.). OH COCTOUT M3 TEPMOMEXaHH4YECKOro Hoxa, 6110-
Ka MUTAHHA ¥ CTEKIIHHOM OCHOBBI.

ITpunuun pabotbl npubopa [1BP "KoHTyp" ocHOBaH
Ha TOM, W4TO Bbipe3biBaHHE BLICOTHON CTYNMEHH OCy-
LIECTBIACTCS NMYTEM NMPOIUIABJIEHHU TEPMOIUIACTUMHOIO JIMC-
TOBOI'O MAaTepHasa, YJIOXEHHOTO Ha CTEKISHHYIO MOMIOXKY,
B MeCTe KOHTAKTa C HarpeTbiM Pe3LOM HOXa mpu o6BoAe UM
HaHeceHHoU ropusoHTanu. Ilomnoxka, obnanas HU3KOH Temn-
JIONPOBOJHOCTBIO, MPEMATCTBYET PACHPOCTPAHEHHIO TeIia
MO JIMCTY MIEHKU U yrpyOJIeHHIO NOJ ero BO3AeHCTBUEM JIU-
HMM paspesa.

Puc. 3.4. [Tpu6op IT1BP "Koutyp"

TepMoMexaHUueckuit HOX COCTOMT U3 PYKOATKU (1),
COEIMHEHHO# ¢ HarpeBaTeneM (2). Ha KOTOPOM € MOMOLILIO
BUHTa (3) kpenutca pesen (4). Pesen MoXeT MeHATBCE MO
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YCMOTpeHHIO onepatopa. TepMOMexaHMYeCKMH HOX C MoO-
Mowpo nposoxa(5) ¢ Bmikoi (8) momkmouaerca K 610Ky
nutanus (7). TepmoMexannueckuil HOXX B HepaboueM MoJo-
KEeHUH yKJIaJbIBaeTcs Ha NOJACTABKY (6).

BennuuHa TOKa, MONAaBaeMOro Ha TEPMOMeEXaHHWue-
CKHil HOX, perymupyerca ¢ nomoupro 6noxa nutanus. Ha
nepenHeii nadHenu Gnokxa pacnosoxeHsl Tymbaep "Cern" ¢
MHAMKATOPHON JIaMNOYKOM, Py4KH MIABHOTO U JUCKPETHOTO
peryIMpoBaHUA NMONABAEMOrO Ha HarpeBaTellb HOXa Hanps-
JKEHHUs, NPENOXPAHUTENb, pa3beM IUI1 NMPUCOEAMHEHUs Tep-
MoMexaHuyeckoro Hoxa. OT 3ajHeit nanemn 610Ka OTXOAMT
3NEXTPONPOBOJ C BWIKOH Ul NOJKIIOUEHHS NpHOOpa B CETh.

HanpsxeHue, NogaBaeMoe OT CeTH, THCKPETHO MOHU-
)kaerca 6ioxoMm mo 12, 14, 22, 24, 36 unu 42 BonbT. Hanps-
XeHHe noAOUpaeTcs ONMbITHBIM NMYTEM € YY€TOM BHIA Harpe-
BaTeNA HOXA M TOJIIMHBI MPOIUIABIAEMOro NIacTHKa.

Ilpu paboTte pekoMeHayeTcs pe3eli HOXa HaKJIOHATH
nox yriom 80-85 rpanycoB B CTOPOHY MOBbILICHUSA penbeda.
B atom cayuae obpasylomuiics npH MPOIUIABIEHHH TJIEHKH
obinoit 6yaer ocraBaThbCcd Ha yHansieMOW 4acTH BBLICOTHOIO
cios.

C noMowpio "KoHTypa" MOXHO 32 OOMH NpUEM NoIy-
YaTh CTyneHu tomwuHo o 1,0 mMM. Eciu Heob6xomuma
6olibinas TOMUKMHA BLICOTHOIO NMOACA, TO BbIPE3aHHBIH CIOM
HaK/leMBaeTca Ha TUIeHKY Oe3 u3o0pakeHHs U NOBTOPHO BbI-
pesaerca. Cxueilky BBICOTHBIX MOSCOB PEKOMEHIYeTCs BbI-
MONHATH MPOMBILIIEHHO BHIMYCKAEMbIMM IKJIEAMH  THNA
"MoMeHT", TH60 KiesMM Ha OPraHWYecCKHX PacTBOPHTENAX,
MPHTOTOBIAEMBIMH MO MPHBENEHHBIM HUXE peLenTaM.

Peuent N1. Kneii nua ckneusanus
"ITnacrkapra" (YP-2)

" Decmokon-400 " wim nomumep YK-1 20%
ALIETOH WM 3THIALETAT 80%
100%
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Cnocob npuzomoenenus. O6a KOMNOHEHTa CMELIMBAIOT
B yKa3aHHO# MPONOPILMM U BHIAEPXKUBAIOT B TEPMETHYHO 33-
KPHITO# CTEKISHHOW Tape B TeueHHWe He MeHee 24 yacoB JI0
MOJIyYeHHst OTHOPOIHON MacCChl.

Koeii cnenyer xpaHuTh Ha pabodyeM MecTe B IUIOTHO
3aKkpbiBatomeiics Tape. Kucru Ui HaMasbIBaHUA IOJDKHBI
HMMETb OFPAHHYMTENH, ORHOBPEMEHHO CIYXKALMe KPbILIKaMHU.
B cmyuae 3arycTeBaHHMs Kied B pe3yiabTaTe UCNapeHUs pac-
TBOPHTENA Kileil cieqyeT pa3baBUTh aLETOHOM WM 3THIaLe-
TaToM.

Peuent N2. Kieit nns ckireuBanus,"Ilnacrkapra”

ITnenxa "Ilmactxapt” 20%
Iuxorekcanosn 80%
100%

Cnocob6 npuzomoanenus. Ilnenky " IlnacrkapT" Hape-
33I0T MAJIEHbKHMH MOJIOCKAMH, 3aJIMBAIOT LHUKJIOTEKCAaHOJIOM
H BBIIEPKMBAIOT B FEPMETHYHO 3aKPbITOH CTEKIAHHOH Tape B
TE€YEHUH He MeHee 24 4acoB JO MOJY4YeHHs OJHOPOIHOM Oe-
Joif Maccel ryctoThl "cMeraHbl". COOTHOLUGHHE IUIEHKH H
LHKJIOreKCaHOoa NOAOUPAIOT ONMBITHBIM MYTEM.

Kneit cnegyer xpanute Ha pabouem MecTe B MIOTHO
3akpeiBafolleiics Tape. KHCTH miNs HaMa3blBaHHA HOJDKHBI
HUMETh OrPAHUYNTEIH, OHOBPEMEHHO CITY)KalllHe KPbILIKaMH.
B cnyuae 3arycreBaHus kies B pe3ynbTaTe MCIAapeHUs pac-
TBOPHMTENA K€l cnemyer pa36aBUTh UUKIOreKCaAHONIOM.

Peuent N3. Kneii nns cknenBanus nomictupona (I1IC)
ITomicTupon 20%
ANETOH HIIM 3TUJIALETaT 80%

100%

Cnocob npuzomoenenus. ITonucTHpoNn B CTIpyXke mo-
MELNAIOT B TEPMETHYHO 3aKPLIBAIOLIYIOCA Tapy, CMELUMBAIOT
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B YKa3aHHO# NMPONOPLMH C aLETOHOM WM 3THIALETaTOM H
BBIIEP)KMBAIOT B TeueHHe 72 4acoB O NOJIyYeHHs OXHOPOA-
Hoii 6Geno#i Macchl.

Kneit cnemyer xpaHuts Ha paboueM MecTe B IJIOTHO
3akpbiBatolneiicas Tape. Kucrtu nna HamasbiBaHMA JOJDKHBI
HMETb OTPaHHUYIUTENH, OMHOBPEMEHHO CITy>KaluMe KPBbILIKaMH.
B cmyuae 3arycTeHus kies B pe3yibTaTe UCApPEHUs PacTBO-
puTens kieil ciexyer pasGaBuTb alETOHOM MIIM 3THJIALETa-
TOM.

IIpocToTa TEXHMUECKOrO OCHALIEHMA B COYETaHMH C
BO3MO>KHOCTBIO NMOJYYEHHS CINOXHBIX popM penbeda nenaroT
OMUCaHHBIH CNocob U3roTOBJIEHUs CTYNMEHYaThIX MOOENeH M3
TUIACTHKA JOCTYMHBIM KaK JJIs NPOM3BOACTBEHHBIX, TAK U LA
MPOEKTHbIX U MCCINeROBATENLCKUX KOJUIEKTUBOB. HMcnomHu-
TeNb, MMEIOLIMKA HABbIKU PabOThl € YEPTEXXHLIMH WM IPaBU-
POBAJLHBIMM HWHCTPYMEHTaMH, JIErkO M OLICTPO oOcBauBaeT
npu6op IIBP "KonTyp".

3.5. OmHuM M3 HanpaBlIeHU# COBEPLIEHCTBOBAHMA Ka-
YecTBa CTYNEHYATBIX peNbeHbIX MOJeNel ABIAETCS MCMOb-
30BaHHE CNIOCOGOB, MCKMIOYAIOUMINX PYUYHOM MOHTaX BHICOT-
HBIX CTyneHed. DTH Cnoco6bl OCHOBaHbl Ha HCMOJIb3OBaHMU
TEXHHUYECKMX CPEACTB, UEHCTBYIOIMX MO MPUHLUMMY MaHTO-

rpada.

3.5.1. CaMbIM M3BeCTHbIM cnOCOOOM 3TOM rpynnsl siB-
nserca cnocob ¢pesepoBaHMs CTynmeHuUaThIX MoAened w3
HeNbHOro runcoporo 6moka. {na (ppesepoBaHus NMPUMeEHS-
I0TCA KOMUpOBaNbHO-(pe3epHble cTaHku. [Ipu oOBenennn Ha
opuruHane penbeda ropusontamu wmrtHgTOM mMaHTOrpada,
TOopLOBas (¢pe3a, yKpelUIeHHas Ha MNPOTHBOMOJOXHOM €ro
KOHUE, NOBTOPsAA KOH(HrYpauUHIO TOPH3OHTAIH, NMPOpe3aeT
Ha NMOBEPXHOCTHU IMJIMTHI KaHABKY, MO [JIyOMHE PaBHYIO BbICO-
Te CTyNeHHW B 3aJaHHOM BepTMKalbHOM MacwTtabe. 3aTtem
IHpoKoii (hpe3oil cpe3aloT ciol runca ¢ BHEIIHEH CTOPOHBI
KaHaBKM Ha ypoBHe ee fHa. Tak noovyepenHo nojy4yaioT OOHY
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3a Apyro# Bce cryrieRu peabeda. IIpu nepexone k ¢pesepo-
BaHUIO CHeayoUled BLICOTHOH CTYNEHW THICOBYIO IUINTY
NOAHUMAIOT Ha BBICOTY 7TCH# CTYNEHM B 3aJaHHOM BEPTH-
KaIbHOM MacwiTabe.

CyllecTBeHHBIM HEOOCTATKOM 3TOro crmocoba ssiifer-
cs1 HeOOXOZUMOCTL CHHMATD COM THIICE U KAXKIOU CTYNeHH
peinbedHO MOZlenH, Ha YTO YXOAUT BpeMeHH Gonblue, IeM Ha
o6BeneHUE TOPU3OHTANIM.

3.5.2. YBein4uTh NPCH3BOAUMTENLHOCTE U3TOTOBJIEHUA
MOJENH MOJXKHO, €CIH BMECTO THICOBOH IIMTHI NPHMMEHHTH
610k, coOpaHHbIit M3 NMavky JIMCTOB BOCKA, NIACTUIYHA MM
IUIACTHKA TaK, YTO JIMCThI MMEIOT BO3MOXHOCTb Pa3seNaTbCs
BPYYHYIO.

Jns coexuHeHus JTUCTOB NJacTHKa B GJIOK HUCMONB3Y-
10T KaHU(ONBLHO-KaydyKOBbIE KII€H, HanpUMep, KJIEH NMpHUMe-
HAeMble B KapTorpaduueckoM NpPOU3BOACTBE IJIS MOHTAaX-
HBIX paboT.

Peuent 4 . Kieit zna MoHTaxHbIX paboT

Kanudoms 65r
Kayuyk HaTypanbHbslii 20
BeH3uH aBHalHOHHBII 700 mix
Xnopbenson 28 mn

Cnocob npuzomoenerus. Kayuyk, nape3aHHbI MeIKH-
MH Kycoukamu, HaGyxaer B 350 mm GeH3uHa B TedeHHE
1-3 cyrox. Kanudons pacreopsercs oraenbHo B 350 M GeH-
3uHa. i1 NONHOTO PAacTBOPEHHA Kayyyka W KaHH(PoIU B
OGeH3HHE KaKAbId pacTBOP HArpeBaloOT Ha BONAHON OaHe mpu
Temnepatype 30-40°C B reyenne 15-20 MUH MpH HenpepbiB-
HOM noMeluBaHuu. 3aTem 06a pacTBOpa CMELUMBAIOT, B €1UE
Temiblii pacTBOp J06aBIAIOT XIIOPOEH3OM.

IIpopesas nanTorpad)OM KaHaBKy HAa TONLIMHY JMCTa
BJIOJIb FOPH3OHTANM OTAENAIOT OT 6GIOKAa HEHYXXHLIE YacTH
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NPOPE3aHHOTO CNIOA, B pe3yiabTaTe uero obpasyerca oyepen-
Has CTyneHb penbeda.

B 3aBMCHMOCTH OT MaTepHalla BLIOMPAETCS TUMN Pe3la,
B Ka4yecTBe KOTOPOTO MCMOJB3YIOTCS TOpuHOBas ¢pe3a WM
Uria.

C y4eTOM CJIOXKHOCTH penbeda Ha oOBogHOM mTHdTE
naHrorpada yKkpenisaoT rpudens TBEPIOrO KapaHaalia Wid
CTepXKeHb LIApUKOBOM Pyuku. ECIM 3TH HaKOHEMHHKH He
ofecneynBaroT HEOOXOAMMOH TOYHOCTHM, TO OOBOAKY ropH-
30HTAJMU NPOBOIAT IPaBUPOBANbHBIM PE3LOM. B HEKOTOPBIX
CITy44sX € LENbIO MOBBILIEHUA TOYHOCTH M CKOPOCTH OOBOIKH
B KayecTBe OPHIMHajia MCHONBL3YIOT HMHKOBYIO MIACTHHY, C
rIy60XO BHITPABIEHHbIMHU JIMHUAMHU TOPU3OHTANEH.

3.6. Jlng M3roTOBJIEHHUS pelbedHbIX KapT Hapsay ¢ Ho-
3UTUBHBEIMHM (NPAMBIMH) NPUMEHAIOTCS W HeraTuBHble ( 06-
PaTHBIE) CTymeHYaTble MOJEIH. Takue MOAENM TaKXKe U3ro-
TaBIMBAIOTCA W3 KAPTOHA, VIACTHIMHA, BOCKA WM IUIACTHKA.
IIpuHUMNHanLHOE OTIMYME CHOCOOOB HM3rOTOBIEGHMS Hera-
THUBHBIX MOZEJEd COCTOMT B TOM, YTO MOCIIE BBIPE3aHMS BBI-
COTHOM CTYNMEHH YAANAETCS 49acTb JINCTA, OrPaHMYEHHas ro-
PHU3OHTANBIO M NPH COOPKE JIMCTOB B CIOUCTHIH 6JI0K MoTyya-
ercs obpaTHoe 06eMHOE OTOOpaxkeHue penbeda.

3.6.t. IIpy M3rOTOBIEHHM HETaTHBHOHW CTYMEHYaTOR
MOJENU U3 KAPTOHA BBIMOJIHAIOT CIIEAYIOLIME ONEPALMH.

Ha xaxap1it IMCT KapTOHA KONUPYIOT 110 OJHON ropH-
30HTaNU. [JI1 3TOro JWET HACaKMBAIOT Ha JBa HEBBICOKMX
wTH(TA, BCTABJICHHBIX B FHE3/1a HA NPOTUBOIMOMOKHBIX CTO-
POHax OCHOBBI. 3aTeM Ha 3TH WITU(THI HACAXKUBAIOT JIMLEBOM
CTOPOHOI BHM3 MPO3pauHblii OPMTHHANI TOPU3OHTalIEl BMeC-
Te ¢ NOJKJIECHHOH KONMUPOBaIbHOH 6ymaroii, uepe3 KOTopyio
KapaHAAlIOM KOMWPYETCA Ha KaPTOH HYXXHasi TOPM3OHTAIb.
ITo okOHYaHMH KONMHPOBaHMA TOPU3OHTANM JMCT KapTOHa
MEHSAIOT H KONMUPYIOT CAECAYIOLIYIO TOPH3OHTAlIb.

JlucTel KapTOHa pa3pe3aloT NO TOPU3OHTAIAM Ha
NMPOIIMBOYHOM CTaHKE, NMOKPBIBAIOT HX ¢ 06EHX CTOPOH pe-
3MHOBLIM KJI€E€M, HJAIOT NMPOCOXHYTb, HE BbIHHMas BHIPE3aH-
HBIX YacTeld, U YKIaAbIBAIOT B CTONKY, MPOJIOXKUB YHCTHIMHU
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mucraMu 6yMard. 3aTeM Ha OCHOBE KOPOTKHME LITU(TEI 3aMe-
HAIOT Ha GoJiee ATIMHHBIE U NI0 HUM NPOBOJAT MOHTAX CIOEB
mozenu B 610k (puc. 3.5).
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Puc. 3.5 HeratuBHas cTynenuyartas penbedHas MogeL
1 - ocnoea; 2 - wmugmel; 3,4 - Kapmouusle crou

MoHTax NIUCTOB NMPOBOAAT B NOpPAAKe yOLIBAHUA BbI-
cor. Ilepen HamoXxeHHeM MOCIAEAYIOLIEro JIMCTA C
NMPEeabIAYILETO YAANAIOT BHYTPEHHIOIO BBIPE3AHHYIO YacTh.
CMoHnTHpOBaHHasA TakuM o6pa3oM penbedHas MOOENb TOIDK-
Ha ObITH HEKOTOPOE BPEMs BhIIEPKAHA MO NMPECCOM.

3.6.2. M3roToBjeHME HEraTUBHOW CTyNMeH4aTOW pe-
TbeHON MOLENM M3 BOCKA WIM IUIACTUIMHA OCYLUECTBIAETCA
Ha naHrorpade B cieay:olel nocaegoBaTeNbHOCTH.

OpuruHan ropusOHTallell YKJIAAbIBAETCH Ha CTEKIe
cToa O6BOAHOI YacTH naHTorpadya M 3aKpenisiercs Npy no-
MOMIM NPHXXKUMHBIX pamok. Ha cron npope3Hoil yacTu naH-
Torpada no wWTUdTAM YCTAaHABIMBAETCA IUINTa-OCHOBaHUE,
HMemollas pasMeps! penbedHol Mopenu. JlucThl BOcka MIIM
IIacTWAMHa Hape3aloTcs Ha 10-20 MM Gonbiie cropoH. C
MOMOLIBIO BANMKOB HaKaThiBaeTcs Tpu cios mucroB. Kpas
JUCTOB, BLICTYNAIOLUME 33 MpeJiebl IUIMTEL, CPE3aIOTCA.

ITocne ob6Boaxu Bcex TOpPM3OHTaNeld OXHON BHICOTHI
MPOBOJMTCA BhIEMKa MPOpe3aHHbIX Ha aucTe ¢uryp. Ha ob6-
paboTaHHBIH JMCT ¢ MOMOLIBIO BAJIMKOB HAKaTHIBAETCA Clie-



32
AYIOIIMU JIUCT BOCK3 M MPOBOAMTCA BhIPE3aHHE CIEHYIOLIEH
TOPHU3OHTAIIH.

Ilpu ob6Boake GUryp, HMEIOUIMX 3HAYUTENbHBIE ILIO-
L{3A¥ Ha HECKOJIBKHX MOCIEIHHX CIIOAX MOJENIH, BbIEMKA MX
IMPOBOAMTCSA TIOCHE MPOPE3aHUA BCEX MOCHENYIOLIHX CIIOEB
BOCKa.

3.6.3. IlpuMeHeHune HeraTUBHON cTyneH4aTodl MoOHeNH
HMEET HEKOTOPBbI€ MPEHMYIIECTBA K HEAOCTATKH MO CpaBHE-
HHIO € MO3UTHBHOM Mopenbio. HeraTtusHeie momemu 6oisee
TOYHBI M JIETKH B H3TOTOBJIEHMH H3-32 LITUJTOBOIO COBME-
LIEHUA CJIOEB, a TAKXKE UMEIO1 BLICOKYIO MPOYHOCTB, obecne-
YHBAEMYIO CIOMCTHIM OioxoMm. OnHako, NpHUMeHEHHe 3THX
Mozenell HECKOJIbKO OTPAaHUTHBAETCA H3-3a CJIIOXKHOCTU Hera-
THBHOrO MoJenupoBaHusa penveda. Ilpu peakoMm ceueHumu
penbeda u OTHOCHTENBHO MAJOM KOJMHYECTBE CTYNMEHZH Mmen-
KOMacuITaGHbIX pelbeHBIX KapT MOJEIUPOBAHME penbeda
PEKOMEHAYETC NMPOBOAMTL HAa NPAMBIX CHICOBBIX KOIHSAX,
H3FOTOBJIEHHBIX C HETATMBHLIX MOJeNei.

3.7. OgHuM U3 HanmpasJIeHUH, NO3BOJAIOLIUM JOCTUYb
BBICOKOI'O Ka4ecTBa CTYMNEHYaTol pennedHOll Monenu, AB-
JIAETCA MCMONb3OBAHHE B KAYECTBE MaTEpUaia Il BHICOTHBIX
cTyneHel oTONOIMMEpH3YIOLIEics KOMAO3ULIUH.

®doTtononuMepst 06MamalOT CBOMCTBOM MOJ BO3JEH-
CTBHEM YIbTPa(UOIETOBOrO H3NYy4EHUA NEPEXOAUTH U3 XKUI-
KOro cocTosiHuA B TBepHoe. Takum obGpa3oMm, myTeM mocie-
JOBaTeILHOTO 3KCIIORHPOBaHUA XUAKOro ¢oronoaumepa
yepe3 HAGOp MO3ZUTHBHLIX MM HEraTUBHBIX MacOK TOPU3OH-
Tajeil MOXHO cOpMHpPOBaTL TBEPAYIO (HOTONMONUMEPHYIO
Mozelnb penbeda ¢ HEOOXOAUMBIM KOJNMYECTBOM CTYMeEHeEi
mo60# 3afaHHOMN TOMIIHHBL.

Jlna M3roTroBNEHUs CTYNEHYATBIX MOJENeH MOXeT
ObITE MPHMEHEHa XUAKad (OTONOIMMEPHAs KOMIO3ULMA
mapku OYA-TM, cocrosiias M3 OJMIOypeTanakpuiara u
MeTwioBoro 3¢upa Oen3ouHa, sBaAOLIErocs ¢oroceHcubu-
JIU3aTOPOM.
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Hsrorosnerne GOTONOIMMEPHOI CTyneH4aTOH MOIEIH Npo-
BOJMTCA C MCIMONb3OBAHUEM CHELHMANbHOH KONMPOBAILHOIM
ycTaHOBKH (pHc. 3.6).

Puc.3.6. [IpuHuHnManbHas cxeMa KONUPOBANbHOIM
yCTaHOBKH

1- Hanpaenawowas cmoiika; 2- dcuokuii gomononumep;
3- noOveMHubIl MEXAHUIM NAGCHIUNL 4- WKANG NOOLEMHO20 Me-
XaHu3Ma,;5- Kpbluika Kiosembsl;6- KONupoeanbHas naacmuka;7-
xroeema: 8- meepostii pomononumep, 9- ono xroeemst,; 10- mac-
xa zopusonmanu; 11 - npoceemntlii cmon; 12- wumugmeor mac-
Ku; 13- ynompaguonemossie obnywamenu;14 - ycmpoiicmeo
nooauu 6030yxa

KonupoBanbHas ycraHoBka npeacrasaser coboii npo-
cBeTHblil crom (11) ¢ ynbrpaduoneToBbiMM 06NyuaTENAMH
(13), Hap XOTOPBLIM MO Hanpapnsloleii CToWKe NBHraercs
repMeTHyHad Kiosera (7) ¢ MpO3payHLIM JHOM M3 NOMUITH-
neHTepedTanaTHOR nueHky TomumHol 40-200 mxm (9).
OCHOBHOM HETanbIo KIOBETHI sBJiseTCs u1acTuHa (6), Ha Ko-
TOpPOH MPOBOAMTCA HapallMBaHHUE (POTONMOIMMEPHBIX CIIOEB.
IInactTuHa MMeeT BO3MOXHOCTb IUIABHO INEpPEMEMIAaTbCA B
BEPTHKANLHOM HANpaBiCHMH C NMOMOIIBIO WITYpRAJIA MOMb-
€MHOro MexaHusma (3). YpoBeHb MIacTHHBI OTHOCHUTENBLHO
NMPO3PavyHOro JHa KIOBETbl Onpenensercs no wkane (4), no
KOTOPOH TaK>Ke YCTAHABIMBAETCA TOINWHA BLICOTHOTO CIIOA.
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Hsrotopnenne GoTononuMepHol cTyneH4aToli Moze-
JM Ha KONUPOBAILHON yCTaHOBKE MPOBOJUTCA B CIEAYIOIICH
NOCIEeNOBATENbHOCTH.

IIpenpapuTenbHO NHO TPAAMLMOHHOM TEXHOJOTHHU
JOIDKEH ObITh NMOATOTOBIEH KOMIUIEKT PACHWIEHHEHHBIX MO
BLICOTHBIM CIIOAM CMEHHBIX Macok. B 3aBucuMocTM OT BMOa
MOJENN MAacKH JOJDKHBI OBbITb NO3UTUBHBIMH MIM. Hera-
THBHBIMH. KOMIUIEKT Macox noimkeH ObiTh NpoIITH(TOBAH.

Pa6oTra Ha KONMHPOBaJNLHOM YCTAaHOBKE NOJDKHA Bbl-
MOJIHATLCSA B CJIEAYIOLIEM MOPsIKe:

- OTKpbLITb KPBIUKY KIOBETHl, HaIMTb Heob6xoaumoe
KOINMYECTBO XUAKON hoTOnoMMMepHOH KOMMO3KIMH, repMme-
THYHO 3aKPbITh KPbILUIKY H NEPEBECTH KIOBETY B BEPXHEE MO-
JIOXKEHHE.

- Ha npocBetHblif CTOJI YIOXHTL B COPHEHTHPOBATH
no wWTHGTAM MACKy NMEPBOH rOPH3OHTAIHU.

- OnycTuTb KIOBETY JO CONMPHMKOCHOBEHHMs €e NHA C
Macko#H.

- lltypBamoM noOABEMHOro MeXaHHW3Ma MO IIKaje
YCTaHOBUTL 3a30p MEXIY INIACTHHON M JTHOM KIOBETHI, PaB-
HblHl BLIOpaHHO TOMIIMHE BHICOTHOM! CTyNEHH.

- BiomouuB ynabTpaduoneroBbie o6ayyaTenu mpoBecTH
3KCIIOHUPOBaHHe.

BpeMs 3KCOHMPOBaHHA OMpenensercs ONbITHBIM My-
TEM M 3aBMCHT OT MHTEHCHMBHOCTH 0o6iydeHus, Mapku ¢oTO-
noJMMepa, TOJIIMHBI Cl10A. B npobenbHbIXx MecTax Macku
XKHUAKUA POTONONUMED NEPEXOMUT B TBEPAOE COCTOSTHHE.

- ITocne 3xCNOHMPOBAHUA CHEAyeT MOOHATH KIOBETY B
BEPXHEE NOJIOXKEHHE W NMOJaTh BHYTPL ee M3OBLITOYHBbINH BO3-
AyX, MOJ AABJICHHEM KOTOPOrO JHO KIOBETHI OTHENSETCS OT
OTBEPIEBLIEro GOTONMOIUMEPHOTO BLICOTHOTO CIIOA.

- Jlanee npoOBOAMTCA CMEHa MAaCKH H OMYCKaHHE KIOBeE-
Thbl, YCTAHOBJIEHHE HOBOI'O 3a30pa MNACTHHbI, IKCMOHHPOBA-
HHEe U OTAENeHHe JHA OT 06pa3oBaBLIErocs BHICOTHOIO CIOH.
OTH onepauuu NOBTOPAIOTCA MO YHCIy Macok. IIpH 3TOoM
KaXIBIA ROCHERYIOLHi CI0H (POPMHUPYETCA Ha MPEABbIAYLIEM.
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- ITo 3aBepLIEHNH 3KCIIOHUPOBAHMNA BBHICOTHBLIX CTYyIe-
Heil HeoOGXOAMMO Ppa3repMEeTH3MpPOBaTh KIOBETY, OTKPEHIThH
KPBILIKY, OTAETMTh FOTOBYIO MOJENb OT IUIACTHHBI, YAATHTh
al[eTOHOM C MOJIEIIN HENOIMMEPH3OBaHHBIRK GOTONOIMUMED.

IIpeuMyiecTBa ONMCAHHOH TEXHOJOTHH H3IOTOBIE-
HUsA (OTONMONMMEPHBIX Mozenell peibeda 3aKIIOYAIOTCI B
CIIEIYIOLEM:

- 3aMeHa BbIPE3aHUs CTYNeHel Ha H3ATOTOBJIEHHE MACOK
MO3BOJIAET CYHIECTBEHHO MOBBICHTh Ka4€CTBO MOJEIH M OT-
Ppa3suTh Menbuaiiline AeTanu penseda;

- MPH KONMMPOBAHUH MOXKHO YCTaHOBMTH JIOOYIO TOJN-
LOIUHY BBICOTHOTO cios o 1,5 MM ¢ Tounoctsio o 0,1 Mm;

- BBICOTHBIE CIIOM HAapalMBAaIOTCA APYr Haja JpPYIOM B
pesynabTaTe 4ero penbedHas MOAENb MpeAcTaBiseT coboit
3.6.3MOHOMHUT:

- ¢oTtonomumepHrle peiabedHbie MoAenH ob6manaloT
TBepAocThio 90-100° no Ilopy M TepmocToiikocThio Gomee
200° C, 4TO MO3BONAET UCNOIL30BATh UX B KayecTBe JOpMO-
BOYHBIX MoJeneil.

K HemocTaTkaM NaHHOM TEXHOJOTMH MOXHQ OTHECTH
HEOOXOAMMOCTL HCNONb30BAHUSA PacTBOpHUTENEH, MO3TOMY
MNOMEUIEHHE, B KOTOPOM JKCIIyaTUPYeTcs KOMMPOBAaJIbHas
YCTaHOBKA, JOJDKHO ObITh OOOPYHOBAHO BBITAXKHOH BEHTH-
JsiMei.

3.8. ITocne M3roTOBNEHUA CTYNIEHYATON MOJENH CHEXy-
€T 3Tamn ee MOJEeIMPOBaHHUsA, TO ECTb NPUAAHUA peibedy ecre-
CTBEHHBIX MiIaBHbIX ¢opM. CyuiecTByer nBa cnocoba cria-
JKMBaHUs CTYNEHeH: cpe3aHue U 3anennuBaHue. IIpu koppek-
THPOBKE CITIAXKEHHOH MOJEIM MOXET NMPUMEHATbCA KOMOHU-
HaLHUA 3THX CNOCO6OB.

3.8.1. Cpesanue cTynekeil asinsercs Haubonee pacnpo-
CTPaHEHHBIM CIOCOOOM OTHENKH KPYIHO- M cpexHemMaciuTat-
HBIX peabedHbix Mogneneit. [Ipu manom ceueHum penveda u
GONBLIOM KOJNMYECTBE CTyNeHed MOXET NMPHMEHATbCS M B
MenkoMaciuTabHbiX penbedHbIX KapTax.KapToHHbIE CTyneHu



36
cpe3aloT 06bIYHO HOXOM MM NaHueroM. Kpome Toro, Moryr
ObITH NPUMEHEHBI CTAMECKH.

TexHuxa cpesaHMs CTyneHeil Ha xapYOHHO#H Mozenu
cienyiomas. Jepxa HOX BEPpTHUKAILHO, AENAIOT MOApe3 IO
BogocGopHoili nuuuu (TanbBery). CHayana cpe3aloT CKaT ¢
OIHOH CTOPOHBI BOZOCOOPHOH JMHMH, 3aTEM NMOBTOPSAIOT TO
e ¢ gpyroii ee cTopoHml. llemecoobpa3Ho cpe3aTb cpasy
HECKOJIbKO CTYNeHell Mo CKaTy M TOJLKO B MOJIOFHX MECTax
oTpabaThiBaTh KaXAYIO CTYNEeHb B OTAENbHOCTH. UTOOBI M3-
6exaTb u3nUIIHero ob6oOLueHMs, HaZXO B MEPBYIO oudepeAb
oTpabaThiBaTh CKaThl ¥ TAJILBETH H TOJLKO MOCIE 3TOrO Cpe-
3aTb CTyNEHH Ha rpebHax xpe6ToB. IIo OKOHYaHHM cpe3aHus
cryneHeit ¥ oTpaboTkn GopM penbeda NOBEPXHOCTL KAPTOH-
Holi Mogenu o6pabaThiBaeTcs HaXKAAYHOH LIKYPKOMA.

I'uncoBbie cTyneH4YaThie MOJEIH MOryT ob6pabaThi-
BaThCd B CHIPOM M CyXoM cocTosHHH. Ceipo#i rumnc obpaba-
THIBaeTCA 3HAYMTENbHO JIerye, YeM KapTOH: CTYNEHU COCKal-
JIMBAIOT TYNbIM cKpebkoM. OCTpo OTTOYEHHBIH HOX HeoOXOo-
UM IIaBHHIM 06pa3oM I NpOpPeE3KM JieTaneil, yTOYHeHHs U
yTpupoBaHui ¢opm pemveda. I'mmcomyio crpyxky, obpa-
3YIOMIyIOCA MpPHM OTHAENKE MOJIENM, CMaxWBAIOT TOJCTOM
xuctoio. ITo okoH9aHuH paboTHI CiieAbl HOXAa 3aTHPAIOTCA
BaTHLIM TAMIIOHOM, CMOYIEHHBIM B BOJIE.

AHaNOTHYHBIM 0Opa3OM CpPE3aIOT CTYNEHH Ha IUIACTH-
JIMHOBBIX CTYMEHYATHIX MOJEIAX.

Ha cyxoii runcoBoii Mojenu cTynmeHd cpe3aloT Gop-
MalunHo# ¢ HafopoM TopuoBhIX ¢pes. Obpasyomasncsa NbUIb
yOaJseTcs ¢ MOBEPXHOCTH MOJENH KHCTBIO.

3.8.2. 3amennmuBaHue cCTyneHed sBiseTca Hauboiee
PAacnpoCTpaHeHHBIM CMOCOGOM OTHAENKHM MEIKOMAacIITabHbIX
penbedHbIX Moaenei. B xauecTBe MaTepuana /Uit 3anenjauBa-
HMsA MOTYT ObITb MCNONBL3OBaHbI TAKME MaTepHalbl KaK Na-
paduH, nNIacTHIMH, pasNMyHbIe BUABI LmakaeBok. Criaaxu-
BaHHe CTyneHeli napa@MHOM OCYLIECTBIAETCA CHEAYIOLIUM
obpazom. Kpaii kycka napaduHa pasMar4aercs nasabHUKOM
JIO 3JaCTUYHOTO COCTOAHMA HaX CTYNEHYaTbIM CKJIOHOM, CTe-
KaeT Ha 3TOT CKJIOH ¥ pa3paBHUBAeTCAd BAOJbL CTyneHed na-
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ANLHUKOM CO CIIeUMaNbHBIM cTepxHeM. Ilocne okoHuaHus
KOHTAKTa cO crepxHeM napaduH ObICTPO OCTHIBaeT M TBEP-
neer. TakuM o6pa3oM 3a OJMH MIH HECKOJNbLKO IMPHEMOB
MOXHO OTMOIEeNUpoBaTh hopMy penreda.
IIpu 3aneruiMBaHMM CTyNeHedl MIIACTWIMHOM WM
LImakieBkamu Heo6xoauM HaGop wmnarteneil, KOTOpble MOryT

O6bITh  3rOTOBJIEHBI U3 3yGoBpaueOHBIX HWHCTPYMEHTOB
(puc. 3.7).

— [/ [/

[~ [ [

Puc. 3.7. ®opMbl HAKOHEYHHKOB LUNAaTENEH

ITnacTavu sABnsercd ynoOHBIM MaTepHanoM IUId 3a-
JenauBaHMs cTyneHed. PexoMeHIayercs MOIEIHpOBaTh pe-
nved ¢opmoBouHbIM maacTuIMHOM. HemoctaTkoM miactu-
JIMHA ABIAETCA TO, YTO rOTOBas penbedHas MOIENbL MOXET
ObITh MOBpEXAEHAa MOJ HAEHCTBMEM TeMNEpaTypbl MIM CIy-
4YaliHOro MexaHuuecKkoro Bosgeiicreus. Kpome Toro, mocne
M3rOTOBJIEHUS OOPATHOM KOMUHM BEPXHUH CIOH MOIENU Mo-
XeT ObITh e)OpMUPOBAH MITH NOBPEXKIEH.

IMepeuncneHHble HEAOCTATKM YCTPAHAIOTCS MNpPH 3a-
JENIMBAHUM CTYNeEHEl PasIMYHbIMYM LUNAKJIEBKaAMH, KOTOpbIE
NOCi€ NPUIOTOBIEHUA MPEACTABAAIOT cOOOH MIACTHYECKYIO
Maccy, CXOOHYIO MO CBOWCTBaAM C IUIACTHIIMHOM, a 4epes
ONpeneIeHHOe BPeMs NEPEXOAAT B TBEPAOE COCTOAHHE.

B xauecTBe WMNAaxKIEBKH MOXHO MCMOJB30BATHL Clle-
AYIOIIME COCTABBI:

- FyCTOTEpTas HUTPOKPACKa;
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- MeJI, 3aMellaHHbI# Ha >KMIKOM CTOJIAPHOM Kilee O
TpeGyeMOlf  BA3KOCTH, ¢ Oo6aBleHHEM aHTHCENTHKOB
(dopmanuna,peHosna) okono 25 r Ha | kr Tecra;

- MeJI, 3aMellaHHbId Ha omude U CKMIMMaape, CMeLlaH-
HBIX B PaBHbIX KOJIHYECTBaX ¢ fobaBlleHUEM CMKKAaTHBAa OKO-
10 3% oT Beca cMecu;

- bymakHas TectroobpasHas Macca. MPUCOTOBIsAEMast
cnenyomuM obpasom:

MaKyJnaTypy PBYT Ha MelKHe KyCKH, pa3MauMBalOT H
BApAT B KUINiilleil BOAE B Te4€HHE OQHOIO-ABYX YaCOB, 3aTEM
OXJIAXHAIOT U OTXKMMAIOT. B nonydyeHHyio Maccy 106aBiasgioT
MeJI, TOPAYMiA XKUOKUH CTONAPHBIA K€l M TIIATENLHO Nepe-
MELIMBAIOT A0 MOJYyYe€HHs OOHOPOAHO#N Macchl TpeGyeMoi
Baskoctd. Ha 1 xr cyxoit 6ymaru tpebyercs 0,5 - 1 kr Mmena,
0,75 xr xuaokoro kies u | 1 Boabl.

CyluecTBeHHOE BIMAHME Ha KayecTBa MOJETH OKa3bl-
BaeT noabop ONTUMANbHOW BA3KOCTM wmakieBku. OHa
JOJDKHA ObITh AOCTATOYHO MUIACTHYHOMN, HO OBLITH MPH 3TOM
abcomoTHO Herekydeil. VlHaue ocTpeie popmbl penbeda ge-
Pe€3 HEKOTOpOE BpeMsi MOTYT cIe(OPMHUPOBATLCA U OIUIBITH.
B xayecTBe HaNOJHUTENA KPpOME Mela MOTYT ObITh HCMOJB30-
BaHbl OPyTrUe MOpolKooOpa3Hbie BEUIECTBA: THNC, NECOK U
np., HO UX NPUMEHEHNE YMEHbIIaeT TUIACTHYHOCTD LINMAKIeB-
KM BcireacTeue Gonee rpy6oro riomona.

YKa3aHHbie BbILIE BUAbI LINMAKIEBOK 3aTBEPACBAIOT
MOCIIE MCNAPEHUs BOIbI WIM yJIETYYMBaHUs PacTBOpMTENei,
MO3TOMY HAHOCHTb MX HaJlO TOHKHMH CJIOAMH, B MPOTHBHOM
ClIyyae B BEPXHEM CIO€ MOJAENM MOTYT 06pa3oBaThCA TPELIH-
HbI WIH Pa3phIBBHI.

ITpu MomenupoBaHMM MOXET ObITh MPUMEHEHA LIMAaK-
JeBKa, OTBEPXKHAIOLIA’ACS B pe3yabTaTe XMMHYECKOH peak-
uuH. Takas wnakjieBka npexacrasiser co6ol Meln, 3aMellaH-
HBI Ha snoxcuaHoit cMone DJ1-16 wim D-20 ¢ oTBepauTe-
neM. B kauecTBe oTBEpAMTEN MOXHO MCMOJIL30BATh MOJHA-
MUH T B coOOTHOUMIEHUH 1:3 UM MOJIUITHIEHMOAMAMHUH B CO-
oTHoweHuu 1:15. TToBellIeHHEe KOAM'iECTBA HAMOIHUTENA 3a-
MEIUIsET BpeMs OTBEPIKACHUS KOMITO3HLIMH.
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3.8.3. MsroropieHue CTyneH4aTOd MOIENH HOCHT
YHCTO TEXHHYECKHi XapakTep. MoaenupoBanue npeacTasis-
eT coboil TBOpYecKkHii npouecc U TpedyeT cneuUanbHbIX MPo-
(heccHOHATBHBIX HABBIKOB. XOpOWIO BhIpa)XXeHHas 4epe3 CTy-
NEHYaTyI0 MOJENb MECTHOCTL MOXET ObIThb 3HAYMTENBLHO HC-
KaXkeHa, €CJIM He u3yuyeHol ocoOeHHOCTH penbeda M THAPO-
rpa¢umn usobpaxaemoit Teppuropun. ITosToMy Henb3a nMoA-
XOOUTL K MNPOLECCY MOJEAUPOBAHMS MEXAHMYECKH, HHAYe
MOTyT GBITh HapyilleHbl XapaKTepHble OCOOEHHOCTH OTHeNb-
HBIX THUNOB penbeda, ¢opMbl KoaMH u T.n. IIpenBapurens-
HBI# aHaMH3 0COGEHHOCTH TEPPUTOPUH OCOOEHHO BaXKEH MPH
MOZIENHPOBAHUH pensedHbIX KapT Mmacutaba
1:5 000 000 u Menbye, KOrAa 3ajenMBaHMe cTyneHe#i npe-
BPaLIaeTcs B CKYJILATYPHYIO JIENKy peiabedHOoi MOBEPXHOCTH.
B aTom ciyyae KauecTBO MOAEIMPOBaHMs 3aBUCHT OT CHO-
cOGHOCTEH M onmbiTa KOHKPETHOro McnojHutend. Ilosromy,
xorga penbedHas MOAENb CIIaXHBAETCs HECKOIbKUMH HC-
MOJIHUTE/MAMH, TO oflas miuowagbp MeXAY HUMH pacnpene-
JNAETCs Ha YYaCTKH He FeOMEeTpUYECKH a Mo TuMnam penbeda.
OOHOMY HCMONHUTENIO NOPYYaeTCs MOAETMPOBAHHE BHICOKO-
TOPHBLIX Y4aCTKOB, APYrOMY - CPEIHErophbs, TPETbEMY - PaB-
HUHHBIX Y4aCTKOB.

Mogemposanue gopmbl penbeda 06bIYHO HAYHHAIOT
C BBUICIUIMBAHHUA CKIOHOB, a 3aTeM OQOpMIAIOT BOAOpa3fe-
76l U TanbBerd. IIpu MOIEnUPOBaHUN PEKOMEHIYETCA BhIIE-
JATh XPeOTH MCKYCCTBEHHbIM 3aBbILLIEHUEM NIEPEBATIOB MEXKIY
BEPLUMHAMHM FOPHOI LeliH.

IIpu BbITENIMBaHUM JONMMH CHENYET CIEOUTH 3a MO-
CTEeMeHHbIM NMOHM)XEHHEM UX JTHAa OT MCTOKa K ycThio. Kpome
reoMop}onornyeckoil NPUYMHBI 3TO BaXKHO Ut obecreueHus
CBOEBPEMEHHOIO U OBICTPOro OTTOKA BO3AyXa Npu opmo-
paHuu. B ciydae, ecin ropHas JOJMMHa MMEET CIULIKOM KpYy-
Thle CIJIOHBI, HOMYCKaeTca NMOAHUMATbL €e JHO He Hapyuias
obwero nNOHWXeHus. ITO MO3BOJIMUT cleNaTh CKIOHbI Oonee
nonoruMu. [ToBepxHOCTL penbeHON MOAEIM MOCE BbUIEN-
JIMBaHUA HOMKHA OBITH Iaakoi, 63 crnenos WnaTeneH.
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3.9. PenbedHas MoAEnb Kak Ha CTAAMH U3rOTOBJIEHHSA
CTyMeH4aTo! MOJEIM, TaK U MOCIe OKOHYATENLHOrO MOENH-
pPOBaHHMs OOMKHA NPOWTH KOppekTypy. OCHOBHOM wLENbIO
KOPPEKTYpHl SBIAETCS NPOBEPKa TOYHOCTH MOJIOXKEHHMs MO-
NMy4YeHHbIX HOPM penbeda OTHOCUTEILHO X H300paXKeHHs Ha
MPOEKTHPYyeMoii penbedHOl KapTe.

Koppexrypa u ucnpasieHHe 3aMe4aHuii O € pe3yiib-
TaTaM MpPOBOMAATCS C TMOMOINBIO TEHEBOTO MPOEKTOpa
(puc. 3.8).

ITpuHUMN nelicTBMs TEHEBOIrO MPOEKTOpa 3aKIYaeT-
¢4 B TOM, YTO NapajuleNbHLIi MyYOK CBETA, CO3/1aBaeMblii ON-
THYECKOH CHCTEMOI NpoekTopa, MPOXOas Yepe3 MPO3pavHbIi
OPMIHHAJ, CO3JaeT Ha penbedHOR MOIEeNM TEHEBOE KapTo-
rpaduueckoe u3obpaxkenue . CpaBHHBas KOHQUrypauuio u
MOJIO’KEHHE TEeHEell OT JMHMIT TOpU3OHTalell U COOTBETCTBYIO-
LIMX OTMOAEIMPOBAHHLIX (OpM penbeda, MOXKHO OLIEHHUTH
TOYHOCTB U NPaBUILHOCTb U3TOTOBJIEHHUS MoJenu. BrisBnen-
Hbl€ OIMGKH YCTPAHAIOTCS HEMOCPEACTBEHHO HA MOJENH.

Tenesoli nmpoekTop npeacraBnser coGoil OCHOBaHME
(4), Ha KOTOPOM pacrooXeHbl OBYXYpOBHeBBI cTon (3) u
Tpasepca (2) ¢ ontHyeckoii romoskoii (1). Penvedras monens
YCTaHaBIMBAETCA Ha HUXHEM YPOBHE CTOJA M 3aKpenisercs
npuwxumamu (7). IIpospaunslit opurnnan penseda (5) ykna-
JAbIBAETCA HA BEPXHEM CTEKIAHHOM YPOBHE CTONA U (PUKCHDY-
eTcs NpuXuMami (6).

IMapannenpHelil my4ox cBeTa MONy4aercs CACAYIOLIMM
o6pa3oMm : IyroBas jamna ¢ NOMOLIbIO KOHIEHCOpa, COCTOs-
ero n3 ABYX NIIOCKOBLIMYKIBIX JIMH3, OCBEIACT OTBEPCTUE
To4yeyHOW aMadparmel, Jajee NMy4YOK CBETa OT TOYEYHOM
aMadparmbl 3epKajlaMyd Hanpaeisierci Ha OObeKTHB, COCTOs-
LMl U3 ABYX JIMH3 ¢ POKYCHBIM paccTosHueM 1 M.

ToueuHas nuadparma HaxoguTcs B pokanbHOM MIOC-
KOCTH O6beKTHBA, NO3TOMY M2 OOBEKTMBA BLIXOZUT mapai-
neabHbId My4ok cBera. J{Mamerp 3TOro myyka COCTaBIAET
150 MM. [ToaToOMy KOPPEKTYPY MOZENH MPOBOJAT MO YacTAM,
nepeMelyas rOJIOBKY CO BCEMH 3JIEMEHTaMH ONMTHYECKOH CH-
CTEMBI.
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lonoBka kpenuTca Ha xapeTke TpaBepchl (9) U umeer
BO3MOXHOCTb MEPEeABUraThci NO JIBYM KoopauHaTtam. Ka-
perka cHabxeHa (UKCATOPOM MO KaXHOH M3 KOOPAMHAT
IBHKEHUA.

JAnsa yno6cTsa BHIMOMHEHMS KOPPEKTYPH M HCMpaBiie-
HUA 3aMEYaHUH CTOJ C OPMIMHAIOM peilbeda MU MOZENDbIO
HMEEeT BO3MOXHOCTb BPAlaThCA BOKPYI BEPTHKAJIBHOH OCH
(8) u PUKCHPOBATHLCA B BEIGPAHHOM NMONOXKEh AH.

Puc. 3.8. Terepoii mpoexkTop
1 - 20n06ka; 2 - mpasepca; 3 - cmon; 4 - ochoéanue; 5 - opuzu-
Han penvea; 6 - 3a2CUMBL NPO3PAYHO20 OpUaNHANG penbeda : 7-
3adxicumsl penvednoii modenu;8 - nogopomnetii y3en;9 - kapemxa

3.10. OTKOpPPEKTHPOBAHHAsS OPUTHHAIbHAA penbedHas
Monenb SBIAETCA OCHOBOiM, C KOTOPOH M3rOT4BIMBAIOTCA
NpOMeXyTo4Hble M paboune xonuu. OpUrHHANIEHAA MOJEND,
110CJIe CHATHA € Hee KOMMM, NOJDKHA NepesaBaThCs Ha YOCTO-
SHHOE XPaHEeHue.

3.10.1. Paboyas konMa SBIAETCA MOJENbIO penbed
s popMoBaHUA penbedHOl KapThl M OTIMBAETCA C MPOMe-
JKYTOYHOH MOJENH, KOTOpas BbINOJHAETCA ¢ OPMTHHAILHOM
pesbedHOl MonenH.
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B TEXHONOrMM M3rOTOBIEHHA MENKOMaclITaOHBLIX pe-
JbeHBIX KapT OOBITHO HCMOJb3YIOTCA MPAMBbIE OPUTHHAIIbL-
Hble penbedHble MOJEITH.

IIpu BeIOOpe mo3uTUBHOrO crnocoba ¢opmoBaHHMa ¢
OpAMOM OPUTHHANBLHON MOJENH OTIMBAIOT OOpPaTHYIO KO-
MIHIO, a C Hee U3rOTaBIMBaIOT HeoOxoauMoe a1 popMOBaHUA
THPaXa KOJIMYECTBO NPAMBIX pabouyux KONKUM.

IIpu BbIOOpE HeraTUBHOrOo cnocoba (OpMOBaHHA C
NpAMO# OPUTHMHANbLHOH MOIENM OTIMBAIOT CHayaja obpar-
HYIO TIPOMEXYTOYHYIO MOIENb, a8 C Hee - MPAMYIO MPOMEXY-
TOYHYI0 Mozenb. C 3Toll npAMol NPOMEXYTOUYHON MOIENH
U3rOTaBIMBAaeTCA HEOOXOAMMOE KONMUYECTBO OOpaTHBIX pa-
Gounx penbedHbIXx MoAeneil. B HEKOTOPHIX ciyyasx npu Ma-
JBIX THpPaXax (OPMOBAHHE MOXET OBbITh BBINONHEHO MO
NPOMEXYTOYHON MOZENH.

3.10.2. IIpouecc usrorosnenus xonuii peapedHoi Mo-
Jenu 6a3MpyeTcs Ha CBOMCTBe CrieHMaJbHO MPHIOTOBIEHHOMR
JKMIKOM KOMIO3ULHM OTBEPXKIATbCA MOCIE 3aJIMBKH Ha pe-
IbedHYIO MOAEHD.

Be160p MaTepHANIOB I U3rOTOBJIEHW KOMMI JOJDKEH
NPOBOAMTLCA C YHETOM CIEAYIOUIUX TpeOoBanwmii:

- CTEMeHb XMIAKOCTHOCTH KOMMO3WLMHM NpU 3aJMBKE
JOJIXHA NO3BOJIATH €l 3aNOJIHUTL BCe Menbyaiiinue yriybne-
HUA MOHENY, HE NMPENATCTBOBATh My3bIPbKaM BO3JYXa OTPHI-
BaTbCA OT €€ MOBEPXHOCTH M BCIUILIBAaTL BBEPX K OOpaTHOM
CTOPOHE KOMNHH;

- KOMIO3HLMA He JOIDKHA XMMHYECKH B3aHMOJIECTBO-
BaTh C MaTEpHaloM pelbeHOR MOJENH U Pa3HeIUTENbHbIM
clIoeMm;

- OTBEPXIEHHE KOMMO3MUMH IOJDKHO NPOMCXOAUTH
NPH HOPMAJIbHBIX YCHOBMAX 6€3 MDUMEHEHUS CHEeHUATbHBIX
(akTOpPOB, U3-33a KOTOPBHIX MOJMKET Je(OPMHUPOBATbCA UCXOJ-
Hast MOZENb;

- ycaaka KOMMO3HUHH MPH OTBEP>KAECHMHU He JOJDKHA
npesbiath 0,5%;

- TEPMOCTOMKOCTh OTBEPAEB)ieii KOMNO3HLUH AODKHA
6bIThL He MeHee 90° C.
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IlepeuncneHHBEIM TpeOOBaHMSM YIOBIETBOPSAIOT UIH-
POKO HCHOJb3yeMble B Pa3slMYHbIX OTPACIAX NPOMBILIIEH-
HOCTH THMIIC U SMOKCHAHbIE CMOJIBI.

3.10.3. I'unc cuuTaercs Jy4iiMM MaTepHanoOM VIS U3-
TOTOBJIEHHUS MPOMEXYTOYHBIX U paboyHux KOMuil penbedHbIX
Mogeinei. I{eHHbIM €ro KayecTBOM sBIA€1Cs TO, YTO PACTBOP
IIPH OTBEPXIEHUM paciuupsercd Ha 1% obbemMHOro paciuum-
PEHUA ¥ 3aMONHsAET Bce yrimydmeHus Mopaenu. Ilpu BbIchIXa-
HHUU TUIC He JAeT yCaaKH.

I'unc npexacraBaser cob6oil NMOpPOIIOK, NONYYEHHBIH
Pa3MOJIOM NPUPOAHOro IMIICOBOro kaMHA. IIpu cMelnuBaHUI
C BOJAOM THIC CXBaTHIBAETCAd U KPUCTALIM3YETCS B KaMeHb.
Kpucrammmsauus runca conpoBoXIaeTcs BbIACICHUEM TeIuia:
CTUTICOBAass OTIMBKA MNPH 3aTBEPAEHHMM HarpeBaercs MO
6-40° C. M3 cywiecTBYIOLIMX COPTOB THIICA PEKOMEHIyeTcs
NPUMEHATE (GOPMOBOYHBIK MM MEOULMHCKHI THIC, UMEIO-
HMe Menkuid nomoin. YeM Mmembue nomod, TeM Boiliie hopMo-
BOYHbIE Ka4eCTBa FMIICa U MPOYHOCTb F'HHCOBBIX OTIMBOK.

Ilepen mpUroToBneHHEM THICOBOrO PacTBopa Heob-
XOJMMO PaccuUTaTh KOJHYECTBO cyxoro rumnca. Komiuecrso
CyXOro runca B KMJIOrpaMMax, HeoOXOAUMMO€E IJi1 M3TOTOBJIE-
HHUS OJIHOTO THUIICOBOrO CJENKa, JOJDKHO ObITh PaBHO €M-
KOCTH KONUHU B KyOuueckux xeuumerpax. O6bem onpenensior
MPOU3BENEHHEM [UIMHBI, LUMPHHBI U MAaKCUMAJILHOTO MpPEBbI-
LIEHUs 3aIMBaeMoi GOPMBI.

BecoBoe cooTHowIeHMe runca U BOOBI SABIAETCA pas-
HBIM JUI KaXXHo#l nmapTuu rumnca. Boga Moxer cocTaBiaTh OT
60% mo 100% oT Beca runca.

I'mncoBblil PacTBOpP MNPUTOTaBIMBAIOT CIEOYIOLUIMM
obpasom. 3aroToBuB HeOOXOAMMOE KOIMYECTBO THUIICA U XO-
JIOAHOM BOJBI, CHayala BBUIMBAIOT B MOCYAY BOAY, 3aTeM
OCTOPOJKHO BCBHINAIOT TMMC, a KOIAA OH OCAHET, MEPEMeELIH-
BAaIOT JO NOJYy4Y€HHs OAHOPOAHOW Macchl 6e3 KOMKOB, cTa-
pasce He BCEHHBaATh pacTBOp. IIpuroroBneHue pacTBopa He
JOJDKHO 3aHMMaTh Gonee IBYX MMHYT, TaK KaK HPU BbUIMBA-
HUU B YOPMY PACTBOP AOMKEH ObITh el XKUAKUM.
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JI1s1 MOBLIMIEHUA MEXaHUYECKON APOYHOCTH THIICOBOM
OTIIMBKM, B BOJIE PacTBOPAIOTCA pasnuuHbie nobasku. [lms
CMELIUBAHMA ¢ THIICOM MOIYT OBbITh MCIIONb30BaHbl PACTBOPLI
HEKCTPHHA WM MOJMBUHMIOBOro cnupra, xied [IBA wiu
6ycTumar.

ITpumMepHO 3a CyTKM nepex OTIMBKOH KOMMH HPUro-
TOBJAIOT KOHUEHTPUPOBAHHBIH IEeKCTPHHOBBI pacTBOp: 1 KT
KapTOQeNnLHOrO NEKCTPHHA PAaCTBOPAETCA B 3 JI TEMUIOH BOIBI
TemnepaTypoii 35-40° C. HernocpencTBeHHO nepen OTIHBKOM
NPUIOTOBILIIOT paGoumii pacTBOp NEKCTPUHA, I Y€ro KOH-
LEHTPHPOBAHHBIH pacrsop pa3baBIAOT  XOJOOHOMR
( 18-20° C) popoit B cooTHOLIeHuH 1:2.

PacTBOp NMONMEPMHHMJIOBCTO CNMPTAa MPUTOTOBISIOT W3
pacdera 20-30 r cyxoro noJMBMHWIOBOIO CNMpTa Ha 1 JI BO-
Ibl. ITOMMBUHUNOBRIE CIUPT NPSABApUTENbHO 3aMaYUBAICT B
TEYEHHE NOJYTOPa YacOB B BOJE U PACMYCKAIOT HA BOIAHOM
Gane, nocne 4ero go6aBIAIOT BOAY OO YKa3aHHOIO BbILIE CO-
OTHOLUEHMUA.

ITpo4HOCTL TMNCOBLIX M3JAEIMIA C BHILIEYKAa3aHHBIMH
nob6aBkaMu BO3PACTaeT BIBOE.

Heo6xonuMo yuecTs, 4TO NOBLIIEHHE TEMNEPATYPHI
pacTBOpa, B KOTOPBIf 3aCbIMaeTCs CUIIC, YMEHbHIAET BpeMsi
CXBaTbIBAHMA THIICOBOro pacTBopa. CoXxpaHEHMS TEKyYecTH
pacTBOpa runca B TeucHue Oonee IIUTEILHOTO BPEMEHH
MOXHO AOCTHYb BBEJEHHEM B BOAY OENKOBBIX BELIECTB, Ta-
KHX KaK CTOJAPHBIN Kiell, )KMBOTHLIH anbOyMUH WM pacTu-
TenbHelil kneil. Tak, mpucyTcTBHS B BOJE CTONAPHOrO Kies,
M3 pacyera 5T cyXOro BeliecTBa Ha 1JI BOADI, 3aMeIsieT CPOK
CXBaTbIBaHHA 3aTBOPEHHOIO Ha Heil runca 1o 1 gaca.

3.10.4. JIna usroropneHus paboyux KOUWH, MMEOINUX
6omee BBICOKYIO THPAXeCTOMKOCTh, WeM FHINCOBbIE (OPMBI,
[PUMEHAIOTCS KOMIMO3UILNH, COAEPXKALUUE B KAYeCTBE OCHOB-
HOI'O KOMIIOHEHTa 3MOKCUIHBIE CMOJBI.

OIoKCHAHBIE CMONBI Yalle BCEro ABIAIOTCA CPaBHM-
TEbHO HU3KOMOJIEKYJIAPHBIMU NOJMMEPaMH (OJIMTOMEPAMH),
KOTOPHIE NPEBPALIAIOTCA B HEIIABKOE M HEPACTBOPHUMOE CO-
CTOSHHE NOJ BIYMSHHEM BEUIECTB, XMMHYECKH C HHMK B3a-
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HMOJEHCTBYIOIMX (MONHAMUHOB, NMOJHUKAPOOHOBLIX KHCIIOT
M MX aHTHAPHAOB, Pa3JIMYHbIX MOJIMMEPOB), H KaTAIU3aTOPOB
(TPETHUHBIX AMHHOB, METAJUIOOPTaHHYECKHX COCAMHEHHH W
Ap.)

M3 Bcex BUAOB IMOKCHIHBIX CMOJ JIA H3FOTOBJIEHUS
penbeHBIX KOMWH NPUrOAHBI CMOJNbI, HMEIOLUME >KHAKYIO
KOHCHCTEHUMIO, M OTBEPAMTENH, CMOCOOHBIE OTBEPXKIAATH
CMOJbI MPH HOPMAJbHLIX YCIOBHUAX ©€3 MPHHYAUTEIBLHOrO
HarpeBaHusa. JMOKCHIHbIE CMOJIbI OTBepXXHaloTca 6e3 Harpe-
BaHUA Npu BeeAeHUH Ha 100 B. 4. cMosbl 7-25 B. 4. nEpBHY-
HBIX anumMgaTHuyeckux nonvamuHoB. [locne cMmewenns kom-
MOHEHTOB HauyKHHaeTcs OLICTPOE 3arycreBaHHe KOMIO3MLMM.
Bpemsa ku3uu cMmoibl cocrapnser 25-60 MHH npH
20-25" C. Yepes 2-4 yaca OHa CTAaHOBUTCH TBEPOM, OTBEPXK-
JIeHME 3aKaHuuBaeTca ‘lepe3 24 4aca, HO ONTMMalbHbie
CBOWCTBA JOCTUraloTes uepes 5-7 CyToK.

B cmony nepex oTBepauTenem Mis MOBBILIEHUs 3Jiac-
THYHOCTH MOXeT ObiTh AoGaBneH maactudukaTop ( amoby-
TadTanar, Tpukpesmndocdar M Ap.), OAHAKO OPH ITOM
HECKOJIbKO CHUXAETCA TEMJIOCTOMKOCTD.

B KOMNO3MUMIO CMOJBLI U OTBEPAMTEN MOXET GbIThb
BBEJIEH HAMNOMHMTENDb (IBYOKHCb KPEMHHUA, OKUCH aNIOMHHMHA,
LMHKa U CYypbMBI, ABYOKHCh THTaHa, acOecT, CTEKNOBOJIOKHO,
UMHKOBAass W alIOMHHHEBAs MNbUIb, JEJNE3HblA MOPOLIOK H
T.0.). Hanonuutens noBe:miaeT Tena0CTORKOCTL KOMNO3ULIMH
M CHHMXAET €€ TEPMUUECKYIO YCaaKy, OAHAKO YMEHbLUAeT
SKHAKOCTHYIO KOHCHCTEHLMIO, YTO 3aTPYAHSET OTIMBKY Kaue-
CTBEHHOM MOJeNH.

HauGonee npocTbiM B H3rOTOBNIEHLH COCTaBOM IS
OTJIMBKM IMOKCHMAHOH KOMUMU ABIseTcs ciaepyowmuid. B 100
B.4. 3nokcuaHor cmonbl DJ1-20 BauTh 10 B.u. oTBepaMTENs
IIOI1A u nepemelnatb 40 nonyyeHus OAHOPOAHOMN Macchl. B
Ka4yecTBe HanoJHUTENS MOXHO J0OABMUTL aNlOMHUHEBYIO MyA-
PY WM CTEKIONOPOLIOK 6€3 3HAYNUTENILHOrO YBETHUEHHUS BA3-
KOCTH MNOJy4YeHHOH komno3uuuu. PaGouas monenb. wsro-
TOBJISHHAA M3 3TOil KOMMNO3MUWH BbIAECPXHBAET caofwe 1000
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¢opmoBok. bonee TepMocToiikas U TUpaxxeycToiiuuBas KOM-
MO3MLUA UMEET CIeayIOLUI cCOCTaB :

Cwmona JAurmumuounoselii 3¢up napa- | 100 B.u.
amuHo(enona ( YII_610)

Oteepaurens | benzam AGA (n-ABA) 34,2 B.u.
IMonuamun T 6,2 B.4.
AmuMdatnueckne nomuamunsl | 2,0 B.4.
(JI3I1A)

Hanosnurens | Crexnonopoumoxk ( CITA) o 50 B.u.

PaGowas Mozenb, UBrOTOBIIEHHAA MO 3TOMY PeLENnTy,
BbIIEpxuBaeT no 2000 popmoBoOK.

3.10.5. Otnmeka NpoMexXyTOYHOI nau paboyeit Konmuu
COCTOUT U3 CIEAYIOLUIMX OCHOBHbBIX OIepaluii:

- NIOATOTOBKA NMpUcnocobIeHU O OTIUBKH;

- MOATOTOBKA UCXOAHOH MOJENM I OT/IUBKH;

- 33JIMBKa MOZJENM XUIAKOH KOMIO3HLMEH;

- OTAeNeH’e KoUK OT MCXOAHOU MOJENH.

OTiMBKa KONMHU JOJDKHA NPOBOAMTLCA Ha GOPMOBOU-
HOM CTOJIE, HMEIOLIEM HOXKH C PeryJHpyeMOl BLICOTOM IIst
MPHBENCHHUA €r0 B TOPU3OHTAIBLHOE MOJIOXKEHHUE.

Hexonnas Mozenb ycraHaBIMBaeTcs Ha CTOJ, MPHUBO-
JUTCS B TOPU3OHTAIbLHOE MONOXKEHUE M 3aKINOYaeTcs B oMna-
ay6xy ( puc.3.9 ). Onamybka COCTOMT M3 IUIACTHH, CKpeIl-
JAIOLIUXCS MeXAY cob0oil no yriaM ¢ MOMOLIbIO CTPYOLHH.

CTeHKH MMEIOT BO3MOXKHOCTb KPENUTLCSA OPYT K APYTY
B PasIMYHBIX MeCTax € YYeTOoM pasMepa Moaem. B pemax
MOBBILIEHHSA )KECTKOCTH CTEHKH OnagyOxu HOJDKHBI ObITH W3-
TOTOBIEHbI M3 METAJUIHYECKMX YTONOKOB MIHM IEPEBAHHBIX
6pyckoB.

Ilocne 3axpenuenns omnanyOkv cienyeT TIIATENbHO
nmpoMa3aTh INIACTUIMHOM INETH MEXAY KpasMH MOMAEIH H
CTeHKaMH omaxyOkH, ApM 3TOM HeOOXOAMMO CTPEMHUTBCH K
TOMY, 9TO6B! MIACTHIMHOBLIM CIOH HEe BO3BBLINAJCA Hal
ypoBHeM HMcxomHo#l moaenu. Toraa o6parHas konusa Oymer
HMeTh NPAMOYTOJbHbIE Kpas.
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Puc.3.9. Hcxognas Mozens, 3aKioYeHHas B onaiyoky
Ha GOPMOBOYHOM CTOJIE
l-ucxoonas  moodenv;  2-cmenku  onanybku;  3-
cmpybyunst; 4-opmogounslii cmon

ITocne 3amasbiBaHUA TPELUH NMOBEPXHOCTb UCXOAHOM
MOJENM U BHYTPEHHUX CTOPOH onaiybKH cleAyeT NMGKPLITH
Pa3senUTENbHbIM CIOEM, MPENSTCTBYIOIIUM aire3ud HCXOH-
HOM MOJenH U OTIUBaeMOil konuH. B xauecTBe pa3aenuTeNnb-
HOTO /O MOTYT HMCHONb3OBAaTbCA TEXHHYECKHH BaseluH,
CONMAOA M CTeapuHO-KepOCcHHOBas cMecb. Haubomee mo-
CTYNHOR CMa3KoM ABJIAETCA TEXHMYECKHil Ba3elHH, TaK Kak
€ro JIETKO MpuoGpecTu M ynoTpedisercs OH B TOTOBOM BHIE.

JIns mpUroTOBNIEHMS CTEAPUHO-KEPOCHMHOBOHW CMasKH
HEeOOXOAMMO Ppa3sorperb CTeapuH O TEMNEPATypbl OKOIO
55° C ¥ BIMTB B HEro, HempepbIBHO MOMEMIMBAs, KEPOCHH B
KOJIMYECTBE, PABHOM TpeM oObeMaM pacniaBJI€HHOTO CTea-
puHa.

Pazpenstomuil cnoit HAHOCUTCA JKECTKOM KHUCTBIO TOH-
KHM POBHBIM cloeM. B yrmyGneHusX MOIEIM He OOMKHO
6bITH CKOMJIEHUsA CMA3KH.

Crnenymomum 3Tanom paboT ABIMETCA OTIMBKA KOMHUH.
IIpuroToBneHHy0 i1 OTIMBKM KOMNO3MLHMIO HEOOXOIMMO
HaJIMBATb HAa OJXHO MecTO penbedHO MOAENH TaK, YTOOBI OHa
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pacTekanacs no Bceil ee MOBEPXHOCTH. DTC MECTO, MO BO3-
MOXHOCTH, AOKHO OBITL CBOGOJHO OT penneda.

[Tpu u3roroBneHnn pabounux rMNCOBLIX KOMHiA B LiEMAX
MOBBILIEHHA NPOYHOCTH OTIMBKA MOXET BBHIMOJHATLCA B ABa
3Tana. BHauane ucxoanas Moaens 3aaMBaeTcs rUNCoM Ha 2/3
TyOMHBI OTAMBaeMOW Konuu. 3aTeM Ha MOBEPXHOCTH CMMCa
YKJIaJbIBA€TCs MIOTHAA TEXHHUECKAs Mapid, a Ha Hee MeTal-
JIMYeCKas CEeTKa, pa3Mepbl CTOPOH KOTopo# Ha 1,5 - 2 cm
MeHbLIe ucxonHoi monenu. Ilocne yknaabiBaHNs apMmaTyphl
3aJIMBAETCA BEPXHAA YacTb KOMMUM.

ITpu oTanske xonuii AOMKHBI ObITE yAaNeHbl NY3bIPhb-
KH BO3JyXa, B MPOTMBHOM Cily4ae Ha paboueii MOBEPXHOCTH
KOIIHM OCTaHYTCA PaKOBHHLI M OHa OyHeT HeMmpUroaHa K Hc-
nonb3oBanuIo. g yaaneHus nmy3bipbKOB BO3JyXa OTIMBKY
clenyer BHIMOJMHATL Ha BubGpocrone. [Ipu oTcyrcTBMM BUMOG-
pocTona GopMOBOUHBIA CTONIMK C MOAENBIO HEOGXOAUMO MO-
KauuBaTh NOCJE 3aJIMBKH KOMIO3ULUHU O €€ 3aryCTEeHHs.

ITocne oTBep>XAEHHA KOMMO3MLUM NPOBOAMTCA Pasb-
€M UCXOOHOH Moaenu W konuu. JIng 3toro ciegyer ocBobo-
JUTb MOJeENb OT onanybku U NepeBepHYTb €€ NOBEPXHOCTHIO
OTIMBKH Ha CTON. 3aTeM HEOOXOOMMO C YyCHJIMEM HAXAaBUTh
Ha OJIMH M3 YIJIOB WIKH OOKOBYIO rPaHb MOJENH CHH3Y BBEPX.
Yepes HEKOTOPOE BpeMs MEXIY CIEMKOM M MOJENbIO JOJDKHA
NOABUTHLCA BCE YBEIHYMBAIOIIAACS 1IENb, B KOTOPYIO MOXHO
BCTaBUTb HErNIyOOKO HECKOJILKO NEPEBAHHBIX KIMHbEB, MOCHE
4ero MpoAOKATbL HAXKMM O MOJIHOIO OTHAENEHHUS.
ITonyueHHas KONUA JOJIXKHA BbIAEPKUBATHCA IO OKOHYAHHUA
OTBepKAeHMA. XMMHUECKas PeaKLis OCTATOYHOrO OTBEPXK-
JIEHHA ANOKCHIHOI MOJENH 3aKaHIMBAETCA uepe3 5-7 nqHer
nocne OTIMBKH. ['MNcoBas xonus AOCTUraeT ONTHMAIbHBIX
(OpPMOBOYHBIX CBOMCTB NOC/E BLICYLIMBAHHUSA B ECTECTBEHHbIX
ycnoBusx B Tedenuu 10-20 gHeii. Bpems oTBepKaeHUs MOXKHO
COKpaTHTb NyTeM TemioBo# o6paboTku. [Ina 3Toro anok-
CHAHAs KONHA NO/KHA ObITh BbIAEpXKAHA NPH TeMnepaType
65-95° C B TeueHHE HECKONBKUX YaCOB, a TUNICOBad KOMUA
MOXeT GbITh BbICYLIEHA B CNIEUMAJILHOM LWIKady npyu Temmne-
patype 55° C B Teuenue 60-70 yacos.
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3.10.6. OTBepxIeHHEIE MPOMEXYTOYHBIE KOMIUM Nepe-
JaloTCA Ha M3roToBleHne pabouux Konui, KOTOpHIE 3aTeM
JOJDKHBI OBITh NepeJaHkbl Ha y4acTok GOPMOBKHU.

ITpn oTmueke runcoBoit pabodell KOMHH € THNCOBOMH
MPOMEXYTOYHOR KONMHM HEOOXOMMMO y4YecTb, YTO THICOBas
TIOBEPXHOCTb MOXeET BIHTAaTh Pa3sAeNIHTENbHbIHA CIOH, MO3TO-
MY NOBEPXHOCTE MPOMEXKYTOHYHOH KONMHH HEOOXOAUMO Npen-
BAapHTENBHO HECKOJIbLKO pa3 MOKPHITh OaMdoM, LIemwTakoM
WM HUTPOKPACKOM, MOCNE Yero MOXHO HAHOCHTb Pa3enu-
TENbHBIR CIOH.
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4. POPMOBAHHE MEJIKOMACIHTABHbBIX
PEJIBE®HEBIX KAPT

4.1. Haubonee pacnmpoCTpaHEHHBIM METOAOM pas-
MHOXEHHS pelbedHBIX KapT ABAseTC TEPMOBaKyyMHBI# cno-
co6. CyuiHoCTb 3TOro cnocoba COCTOMT B ciaemyoueM. Jluct
TEPMONIACTHYHOrO MaTepHalla C 3apaHee OTNEYaTaHHbIM Ha
HeM KapTorpaduuyeckuM H30OpaXK€eHHEM OPTOrOHajbHO CO-
BMELAIOT C MOJENbIO penbeda M PasMArdaloT HarpeBaHHEM,
3aTeM OTKa4YHBalOT BO3AYX M3 MPOCTPAHCTBA MEXHY MOAe-
abio ¥ niaactukoM. Ilox nelictBuem aTMocdepHOro naBiaeHHs
TMIIaCTHK, PACTACHBAsACH, IPHXKUMAETCA K MOJEIH, MPUHHUMAET
¢$opMy 3Toii MOJENH M NOCIIe OCTLIBAHHS COXPAHSET ee.

4.2. [IpuMeHeHHe TepMOBaKyyMHe¢ro cmnocoba Tupa-
XHPOBAHUA pelbedHbIX KapT MO3BONAET MOMYYaTh XKECTKHM
peabedHbIii OTTHCK € HEOOXOAUMMON TOYHOCTbIO COBMELIEHHA
xaprorpadguyeckoro us3ob6paxeHHs C COOTBETCBYIOLIMMH
dopmamMu MOAENH, HCMONBL3YAd OTHOCHTEILHO MPOCTHIE TEX-
HHYECKHE CPeACTBA. DTO NOCTHUIAETCs NMPH YCIOBHM BBIMOJN-
HEHHMA CIedyoLKX TpeGoBaHui.

4.2.1. B xauectBe HOcMTeNs Kaprorpadugeckoro
H300paxKeHHs, U COOTBETCTBEHHO 3arOTOBKM npH ¢opmoBa-
HHH, HEOOXOAMMO MPHMEHATh Oelble TEPMOINIACTHYHBbIE He-
MIacTHGUUMPOBAaHHbIE MaTepHaibl MIEHOYHOTO THUMA TONI-
muHo# ot 0,25 no 0,45 mMm. bonee TOHKHE MIEHKH APYroH
TOMNMHB! OYyAYT pa3phIBaThbCA NPU PACTATHBAHUH, a HCIIOIb-
30BaHue 6GoJiee TONCThIX MIACTHKOB NMPHBOAMT K M3IMLIHEMY
CIJIaXKMBAHHIO GOPM penbedHOH MOJENH.

Hau6oiee npUrogHeIMM UL THPaXXMPOBaHUs penbed-
HBIX KapT ABJMIIOTCA KaJlaHAPWPOBaHHbIE MM NMPECCOBaHHLIE
IUIACTHYECKHE TUIEHKH M3 MOJMMEPOB Ha OCHOBE BHHMIIXJIO-
pMAa M €ro COMOJMMEPOB C BHHMIAUETaTOM. Takxe MOryT
6biITh MCMONBL3OBAHBI MOJHBHHWIXJIOPHIHBIE WIM MOJUCTH-
POILHbIE MIACTHKH.

4.2.2. OpToroHajJbHOe COBMeELIEHHE 3arOTOBKH pe-
JbedHOM KapThl U MOAEAM JOJKHO MPOBOAMTHLCA MO IWITH(-
TaM, 110 KpecTaM WM Nno ynopaM. B nepsom cmyyae 3aroros-
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Ka JOKHa ObiTh NpEABApUTENbHO OTIITHPTOBAHA, 3aTeM
HacakeHa Ha aBa wWwTu¢Ta Mopenu. Ilpu coBMemeHud no
KpecTaM MOXeT ObITh HCMOJNBb30BAHO HACa)KMBAHHME 3arOTOB-
KH Ha JIB€ UIJIbI MOJENM YEPE3 LIEHTP KPECTOB, OTIIEYaTaHHBIX
BMecTe ¢ u3obpaxkenmeM. OpHEHTHPOBaHHE 3arOTOBKHM MO
ynopaM BO3MOXHO NpH (OpPMOBaHHMH 3aroTOBOK, OTNeEYa-
TAHHBIX Ha O(CETHOH MallMHe, 4To obecneynBaeT OOUHAKO-
BbI€ Pa3MephI NMONEH.

TouHOe OPTOroHalbHOE COBMEIIECHME 3aFOTOBKU M
dopmMbl  oGecneuuBaeT TOYHOCTH (OPMOBAHHUA OCHOBHBIX
3JIEMEHTOB pelibeHOM KapThI.

4.2.3. PasMmaryeHue IIeHKH HarpeBaHHeM JOJDKHO
NMPOBOAUTLCSA IJIABHO M PaBHOMEPHO Mo Beel muoumagu ¢op-
MOsaHus. Bpems nepeBoia 3aroTOBKH B BBICOKOILIACTHYHOE
COCTOsIHME JOJDKHO ObITh He MeHee 6-7 cekynn. Ilmenka He
JONXKHA MEPErpeBaThCs 10 BAZKO-TEKYYEro COCTOSHMUSA.

4.2.4. BakyyM B NpOCTPaHCTBE MEXAY IUIACTUKOM H
MOJENBIO JOKEH AOCTHIathCsd PEe3KMM OTKaYMBaHUEM BO3-
XyXa Ajid TOro, 4ToObl MJIEHKAa 3arOTOBKHM HE ycrena OCTHITh
JIO CONPHKOCHOBEHHsA ¢ YriiybneHusMu ¢gopmbl. Uem ray6xe
U pe3ue BakyyM, TeM Oonbluve nmogpoOHOCTH Moaenu ¢op-
MYIOTCA Ha penbedHol kapTe. {14 nmomydeHus KayeCTBEHHOM
GopMOBKM ceAyeT CTPEMUTHCA K MaKCHMAaJIbHO BO3MOXKHO-
MY yMEHbllieHHIO 06beMa MPOCTPAHCTBA MEXIY MIACTHKOM U
MOJENbIO, a TAK)KE MEXIY MOAENbIO H HCTOYHHKOM BaKyyMH-
poBaHus. Bricoko pacnonoxeHHas HaJ MOAENbIO IUIEHKA Ha-
YHHAET PACTATHBATHCA €Lle JO CONPUKOCHOBEHHUs C MOJENBIO.
Jlyumuum ycmopuem mis GopMOBaHUA ABIAETCA MOJIOXKEHUE
KOrJa Kpas pa3sMAr4eHHOro JIMCTa 3arOTOBKM OMYIUEHBI Ha
YPOBEHb OCHOBaHHs MOJAEIH.

4.2.5. OcHoBHrle OuIMOKH nNpu (POPMOBAHMHU KapThl
06YCIIOBIEHB! HEYNPABAAEMOCTbIO PACTAXKEHUA JIMCTOB TUICH-
KM B npocTtpaHcTBe. CHavyana B npouecce pasMaryeHus npo-
HCXOIUT NepepacnpeneeHie BAYTPEHHHX HaNPs>KeHUi miac-
THKA, YTO HECKOJBbKO MCKaxkaeT kapTorpaduueckoe u3obpa-
JKeHHue. 3aTeM B Hayajle PacTAKEHUS O] AeiCTBUEM BaKyyMa
IUIEHKAa MNPHUXOJMT B COMPUKOCHOBEHHE C BHICTYMAIOUIMMHU
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4acTAMH MOAeH. PacTsXxeHue B 3TOT MOMEHT HeGONbLIOE, H
H300paxeHHe COBNAZaeT C MOAENBIO YIAOBIETBOPHUTEIHHO.
[Tpu nanpHeiileM BTATMBAHUM IUIEHKU B YTIy6JIeHHs MOJEIH
TOYHOCTb COBMelUeHUst cHuxaercs. Oco6eHHO 3TO 3aMETHO
Ha y4acTKe ¢ HeCUMMETPHUHbIMU opMaMu perbeda, MNo3TO-
My uzobpaxeHus pek U Geperop Mopeil 4acTo Oka3bIBaIOTCA
Ha ckate. O6BIYHO 3aMETHbIE HECOBMELIEHUA H306paxeHus ¢
penbeoM UMEIOT MECTO NMPH OTHOCHTENbHBIX BBLICOTAX Ha
Mmonenu 6onee 10-15 MM M KpyTH3He ckaToB Gonee 60°.

YT1o6Bl yMEHBIIMTb HCKaXEHHE H300pakeHHs INpHU
pacnpenenedMM BHYTPEHHHX HampsOKeHHH JMCTa MIEHKH, 3a-
TrOTOBKY nepeJ pa3sMArdyeHueM HeoOXOQMMO NMOCaAUThL Ha BbI-
CTYNaoLIKHe YaCTH MOJEIM C MOMOLNBIO Pa3PEXEHHOro BaKy-
yma.

Co3nmaTh ycmoBHA IUIs YMEHbLUEHHS HEeCOBMELUEHHA
H306paxkeHus: 1 opMbI MOXKHO HA CTaAUU NMPOEKTHPOBaHUS
KapT COOTBETCTBYIOLUMM NOoAOOPOM BEPTHKAJBLHOLO Mac-
wraba .

BrigBreHHble B npouecce NpoOHOro GopMOBaHUA He-
COBMELLEHH U306paxkeHus u dopm penbeda MOTYT ,Snm Hc-
MpaBJIEHBI ABYMs criocobaMu.

Bo-nepBhiX, BHOCATCA MOMPaBKM B MOAENb C LETBIO
CO3JaHUs JNYYILUMX YCIOBHH MOCAIKH IUIEHKH - CpPe3aloTCs
KPYTbI€ CKaThbl, CHUMAIOTCA OTHENbHbIE YACTH FOP M AOJHH.
ITony4yeHHbIMM NPH 3TOM HCKAXXEHHUAMH MOJeNH mpeHebpe-
raloT, NOCKOJIbKY penbedHas KapTa He CHY)XXUT U3MEPHTEINb-
HBIM LeTIM.

BO-BTOpEIX, HETOYHOCTH COBMELIEHHS H306pakeHus
MOJXHO MCTPaBHTb BpPy4HyIo. Jlns 3TOro Ha ()OpMOBOYHOI
MalliHe OTKIOYAIOT BAKYYM, Pa3sMArYaloT IUIEHKY Y3KOW
CTpyeil ropsA4ero Bo3ZyXa TOJLKO Ha Y4acTKe HCHPAaBIEHHMA.
3aTem BpY4YHYIO CABHTAIOT 3TOT YYACTOK IUIEHKH B HY)KHOM
HanpaBJIeHUH M CHOBa OTKAYMBAIOT BO3AYX, PyKaMM pac-
npaeiisis MIEHKY NO penbedy.

4.3. B 3aBUCHMOCTH OT THNA KapTorpadupyeMoii Tep-
PUTOPUH, BLIOPAHHON TEXHOJIOTHM U3TOTOBJIEHHA PelbedHbIX
Mojeneii, a TakXe B LeIiX NOBLILICHUA TOYHOCTH POopMOBa-
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HMS XapaKTepHbIX 3JIEMEHTOB penbeda, TepMOBAKYyMHOE
¢dopMoBaHHEe MOXET NMPOBOAMTLCA ABYMs cmocobamu: Hera-
TUBHBIM M NO3UTHBHBIM.

Ilpu MCNONB30BAHMH HETaTUBHOIO Cnocoba BHITAXKY
IUIEHKH MPOBOMAT B oOpaTHyI0 Mozenb penbeda, ykiaabiBas
Ha Hee 3aroToBXy M306paxkeHneM BHU3. B 3TOM ciy4yae nep-
BbIMHM NPUXOJAT B CONPUKOCHOBEHHE C MOJEJIBIO IMHUM PEK U
JOJINH, a HETOYHOCTH (JOPMOBaHUA MAJAIOT Ha BEPLIMHBI H
xpe6Th. HeraTtuBHBIH cnoco6 ¢opmMoBaHus peKOMEHAyeTcs
MPHUMEHATh NPH U3FOTOBJIEHUH penbedHBIX KapT Ha TEPPHTO-
PHH C XOJIMHCTEIM, HU3KO- U CPEIHErOPHBIM penbedom ¢ pas-
paboOTaHHBLIMH PEUHBIMU JONHHAMM.

ITpu ncnonb30BaHUM MO3UTHBHOrO crnocoba dopmo-
BaHME 3arOTOBKM OCYLUECTBJIAETCA Ha NPSAMOl MOAENM pe-
needa. B aToM cinyyae BogopasnenbHbie 3JEMEHTH penbeda
NOJYYaloTCs TOUHEE H YeTye, a OTpULATENbHbIE GOPMBI 371e-
MEHTOB penbeda BhIMIAAAT HEMHOIO CIIaXKEHHBIMU B Pe3yiib-
TaTe HeNO(OPMOBKH M3-3a OCTHIBaHUA IIIACTHKA B Mpolecce
pacTsxenus. [To3uTHBHLIA cnoco® GpopMOBaHHS PEKOMEHIY-
€TCAd MPH M3FOTOBJEHUH penbe(HbIX KapT BBHICOKOTOPHBIX
obnacrel, a Taxke OOGLIMPHBIX TEPPUTOPHUI CO BCEMM BCTpe-
qaolmuMucs gopmamu penabeda (MaTepUKOB, 4YacTeil cBeTa U
T.I.).

4.4. TepMOBakyyMHOE THPaXMPOBaHHE pebe(HbIX
KapT MOXET OCYLIECTBIATHCA HA PasAM4YHbLIX BaKyyM-
dopmoBoUHbIX MawuHax ( puc.4.1).

Baxyym-¢opMOBOUYHasible MallliHAa NPEACTABIAET CO-
60it BakyyMHYyI0 kaMepy(6), Ha qHO koTOpOii(7) nomelnaeTcs
penvedHas Monens (4). Ha BepxHeil NOBEpXHOCTH BaKyyMHOM
KaMephl € MOMOLUBIO NPUKUMHOI paMbl (2) repMETHYHO (PUK-
cupyerca 3arotoBka (3). Hapg 3aroTtoBkoii pacnoiaraercs
anekTpoHarpesatenb (1). BakyymHas xamepa uepes wiTyuep
(8) cBA3aHa C BAKYYMHBIM HaCOCOM, C TOMOLIBIO KOTOPOTO M3
Hee OTKaYMBaeTCa BO3AYX.
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Puc. 4.1. [IpuHuunuagbHas cxeMa yCTpoicTBa
BaKkyyM- GopMOBOYHO# MalIMHBI
A-pasmsrdenue 3aroToBkH; b- popMoBaHue 3aroTOBKH
I- mazpesamenv; 2 - npusicumnas pama; 3 - 3a20moexa;
4 -penvepnas modens, 5 - pe3uHosoe ynnomuerue: 6 - 6aKyym-
Has Kamepa;7 - OHO 6aKyyMHOU Kamepsl; 8 - wumyyep ona om-
60da 6v3dyxa.

B 3aBMCMMOCTH OT THMIIa M Ha3HAaY€HUsA BaKyyM-
¢opMOBOYHON MALIKHBI €€ COCTaBHBIE 9aCTH MOTYT HUMETh
CIIeyIOLIe KOHCTPYKTHBHbIE OCOOEHHOCTH.

BakyymHas kaMepa npencrabiser coboii repmerny-
HYIO €MKOCTb, CROCOOHYI0 6e3 nedopmauun OHA BBIAEPIKH-
BaTbh BO3HHKAMOLIee NPU (OPMOBAHUH JABJIEHHE.

Ha BepxHell MOBEpXHOCTH BaKyyMHOH KaMepbl mome-
IEH KOHTYP FePMOYNAOTHEHUA M3 (PUKCHPOBAaHHUSA 3arOTOB-
xH. Ecu 1HO BakyyMHOI kaMepbl MMeeT BO3MOXKHOCTb JBH-
raTbCsi B BEPTHKAJILHOM HAaNpaBIeHHH, TO OHO MPEBpPaLIaeTCs
B NOXBEMHBIH CTOJI, a HA HHXKHEH NMOBEPXHOCTH KaMephl 1O-
6aBisercs elle OJMH KOHTYP repMOYIIOTHEHUA.

IIpuknMHas pama, ¢ukcupyowas 3aroTOBKy Ha Ba-
KYYMHOM KaMepe, IOJDKHAa OTBOAMTHLCA B Hepabouee monoxe-
HHe. DTa OMESpaUus MOXET NPOBOAUTHLCS BPYYHYIO OTKHMIIbI-
BaHHUEM Yepe3 Memlo O ynopa WM 4epe3 MPOTHBOBECHI, a
TaKXe C IOMOUILIO THEBMO- WM FHAPOLUINHIPOB.
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DuxcHpoBaHHe 3arOTOBKH NPOBOIAMUTCA JHOO PYyYHBI-
MM 32XKHMaMH, TM00 NMHEEMOJaBIEHHUEM.

BakyymHas xaMepa ¥ NpUXHMHas paMa MOTYT ObITb
cHaO>KeHbl CONpAralolUMUcA APYr ¢ IPYTOM BCTaBKaMH A
¢$hopMOBaHUs JIMCTOB [UIACTHKA Pa3JIMYHOIO pasMepa.

OneKkTpoHarpeBaTelle COCTOMT M3 HAarpeBaTeNbHBbIX
9JIEMEHTOB, 3aKPHITHIX CBEPXY KOXyxoMm. B kauectBe Harpe-
BaTENbHOTO 3JIEMEHTa MOLYT OBbITb MCIOJIB30BaHbI HUXPOMO-
Bag NPOBOJIOKA, JIaMIbl HakanuBaHusa 60 TOHEL.

HarpepaTent MOXET BKJIIOYaTbCA KaK MO Bcel CBOEid
MICINAAM, TAK ¥ Ha OTAENbHLIX cexTopax. [Ipu dopmoBanuu
HarpeBaTelb JO/DKEH HaXOAUThCS Hal 3arOTOBKOM TONBKO Ha
BpeMs pasMmaryeHus IeHku. Ilepemelnenue HarpeBaTels
MOKET MPOBOJUTLCA KaK BPYHHYIO N0 HAMPABJISIOLIUM, TaK U
C MOMOLUBIO MEXaHMYECKHX WIM NMHEBMATHYECKHX MPHCHO-
cobnennii. HekoTopeie HarpeBatenu cHaGXeHb! ycTpolcTBa-
MH, MO3BOJIAIOIIMMH IIPH NEPEBOJie HarpeBaTels B Hepabouee
MOIOXEHHE AaBTOMAaTHYeCKkH cOpachiBaTb HWHTEHCUBHOCTb
TEMIOH3TyueHus 00 1/4 HOMHUHANBHOW MOLUHOCTH. B wpemax
obecnedeHus pa3sMAr4eHus MJIEHOK Pa3siN4yHOM TOJILUMHBI Ha-
TpeBaTeNM, KaKk MPaBMWIO, MMEIOT BO3MOXHOCTb M3MEHATb
HHTEHCHMBHOCTb M3JIy4eHHA JMOO BLICOTY HaJ yPOBHEM 3aro-
TOBKH.

BakyymHBIA HacoC MOAKMIOUAETCs K (POPMOBOUHOMN
KaMmepe HanpsaMyio, TM60 depe3 pecCHBEpHYIO eMKOCThb C BaKy-
yMMETpPOM. B niepBoM citydae Hacoc BKIIIOYAEeTCs NpH Kaxaoi
¢$opMOBKe, BO BTOPOM CiTyyae OH BKJIIOYAeTCs aBTOMaTHYe-
CKH, 4TOOBI MOAHEPXkATb BAKYyM B PECUBEPHOH €MKOCTH.
YpoBeHb BakyyMa perynupyercs BakyyMMeTpoM. IIpumeHe-
HHe PECUBEPHOH €MKOCTH MOBBILIAET Pe3KOCTh OTKAYKU BO3-
JAyXa M YBEIMYMBAET HONTOBEYHOCTb BAKYYMHOIO Hacoca.

4.5. YuuTsiBas CIOXHOCTL U crneurduxky popmoBaHus
MeNKOMAacIITaOHbIX penbedHbiX KApT, a TaKkxe Heobxomu-
MOCTB KOHTPOJIA ONEpaToOpOM KaXZIO# enepauuu, peKOMEH-
XyeTcs TUPaXKMpOBaHWE NPOBOJMThL Ha CNIELMATU3UPOBaHHbBIX
OMHONO3MUMOHHBIX BaKyyM-(pOPMOBOYHBIX MalUMHAX C pyd-
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HBIM ymnpaBjieHHeM. OTOMY Tuiy 06OpYyAOBaHHMA COOTBET-
crByer MaminHa BOM-PK.

Mamuna BOM-PK npencraenser coboit cBapHOit He-
Cyliuii Kapkac, Ha KOTOPOM PacloJIOKeHbl HarpepaTelb,
NpUXMMHas paMa, BaKyyMHas KaMmepa, NOXBEMHbl CTOI,
NyAbT yNpaBlIeHUA, SIEMEHTbI THEBMONMPHBOAA U BaKyyMHOMH
CHCTEMBI. DiekTponuTaHue coctaBiaier 380 B ¢ wacroroit
Toka 50I'n. MowmHocTh Harpepatens pasHa 5,8 xBt. Ilepe-
MeLIEHUE HarpeBaTelA OCYLUECTBIIETCA BPYYHYIO 1O HaNmpaB-
JHIOHM. JIBU)KEHHE NPHIKUMHOR paMbl H NOOBEMHONO CTONA
obecneunBaeTci MHEBMONPHBOAOM. MaiuuHa cHabGeHa aB-
TOHOMHOH CHCTeMOH MHEBMOINUTAHHA C PECHBEPHbIM GakoM
€MKOCTBbIO OKoJio 200 1. BakyymHas cMcTeMa COCTOMT M3 Ba-
KYYMHOrO Hacoca U pecMBepa eMKOCTbIO okoio 60x. Ha ma-
IHHE
BOM-PK umeercs BO3MOXHOCTb (OPMOBaTh pelbedHbIE
KapThl CIeQyOWUX pazmepoB: 720 x 600 MM, 450 x 600 MM,
320 x 600 mm, 320 x 280 Mm. OpUeHTHPOBaHHE 3aTOTOBKH
OCYLUECTBJIAETCS MO WTH(TAM.

4.6. @®opMmoBaHMe penbedHOH KapThl Ha MalUIHHE
B®M-PK nomkHO colepxaTh CleaylolLHe OCHOBHbIE Olepa-
LUM:

- MOATOTOBKA MOJEIHN K (OPMOBAHHUIO;

- NOATOTOBKA MaLIMHBI K OPMOBAHHUIO;

- MOArOTOBKAa OTTHCKA KapThl ¢ H300pakeHHEM K
($OpMOBaHHIO;

- popMOBaHHE OTTHCKOB pelbedHON KapThi.

4.6.1. B paboueii Monenyu penveda BO BCEX 3HAUNTEND-
HBIX YITYONEHMAX OOJKHBI ObIThb MPOCBEPIEHBl CKBO3HBIE
orTBepcTus auaMerpoM ot 0,5 no 1.0 MM Ha pacCTOAHHH
2-4 cM omHo ot apyroro. Kpome Toro, oTBepCTHs HOJKHBI
6bITh PacnoyIoXkeHbl BAOAb OeperoBoii JIMHUH, MOJOCH! CrOHA
penveda, o6beMHOit pamMku. Mozenb yepes NpOKIagKH Kpe-
NMATCH K NOJMONENbHOM NIIMTE, a Yepe3 Hee ¢ MOMOIIBIO BHH-
TOB K NOObEMHOMY CTOMY MauMHbl. [logMoaenbHas niauTa
3amoNHAeT 0ObeM BaKyyMHOH KaMepbl M JOJDKHA MMETb Bbl-
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Pe3 B MeCTe IITyllepa NOABEMHOrO cToNa. TOomunHa nogbLeM-
ROt MIMTH! 3aBUCUT OT BHIOpaWHOro yposHs (GOPMOBOYHOM
MOZEeNH OTHOCUTENBHO 3arOTOEKH.

4.6.2. IToagroToBKka MauuHbBI K (POPMOBAHMIO 3AKIIO-
gaeTcs B CIAEIYIOUIEM:

- BKIIIOUUTh MALIMHY aBTOMaTH4YeCKHM BBIKIIOYaTEIEM
1 TymGiiepoM "cers";

- YCTaHOBMTb Ha BaKyyMMeTpe IPaHMUbl IUaNa3OHa
aBTOMAaTHYECKOro pexuMa paboThl BaKyyMHOIoO Hacoca H
BKIIIOYHTHL BaKyyMHBbIi Hacoc TymbGiaepoM "Hacoc", Mo KocTH-
XKEHUH B PECHBEPE BaKyyMma 3aJaHHOW IIIyOHHBI BaKYyMMETp
OTKJIIOYUT BaKyyMHBIH HACOC;

- BKIIOYHMTb HarpeBaTelbHble 3JEMEHTHl TyMOIepoM
"Harpes", NPH 3TOM 3aI'OPUTCA KHOUKATOPHAA JIAMIIa;

- YCTAaHOBUTEL HA MaHOMETpE TPaHUIbI AUANa30HA dB-
TOMATHYECKOro pexuma paboThl KCMNpECCOpa M BKIIIOYUTb
ero Tym6iepoM Ha oTAenbHOM wMTKe. Ilo mocTHxkKeHuH B
pecHBepe 3aJaHHOTO YPOBHA AaBJIEHUSA KOMITPECCOpP aBTOMa-
THYECKH OTKIIOYHTCA.

4.6.3. TloaroroBka OTTHCKa KapThl K (popMoBaHMIO
3aKMOYAeTCs B NPOOHBKE YCT2HOBOYHbIX OTBEPCTHH, MO KO-
TOPBIM OTTHCK HaCaXMBaeTcA Ha WITU(TH BaKyyMHOH KaMe-
pbl. OpUeHTHPOBaHHME 3arOTOBKH NPOBOIMTCA 1O ABYM YCTa-
HOBOYHBIM OTBEPCTHSAM, KOTOPbIE MOTYT ObITh MPOOHTHI Ha
nepdopauuoHHom ycrpoiictee YIIIIY, npumenaemom B
xaprorpadguueckoM mnpoussoxcree. OTBepCTUA  JOJDKHBI
6bITb MPOGUTHI Ha MOJAX 3aTOTOBKM 3a MpeAeaMH EpMO-
KOHTYpPa BaKyyMHO# KaMepbl.

ITpo6uBka ycTaHOBOYHBIX OTBEPCTHIi Ha ycTpolcTBe
YIIIIY npoBoauTcs MOCHE COBMELIEHHs YTJIOB KapTorpadu-
YeCKOro H300pakeHUs 3arOoTOBKH C COOTBETCTBYIOLIMMU
KpecTaMH, HaHECEHHBIMU HAa OTKMABIBAIOLLYIOCA NPO3PadyHYIO
HaKJIanKy.

4.6.4. ®opmoBaHHe OTTHCKOB penbedHOR KapThl Mpo-
BOAMTCA MYTEM TNOCIENOBATENbHOIO BBIMOTHEHHS CIEXyIO-
LIMX OMNepauuii:
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- MOAHATH PaMy B BEPXHee NOJIOKEHHE;

- YNOXHUTL 3arOTOBKY Ha BaKyyMHYIO KaMmepy iio
wTHdTaM;

- ONYCTUTE NPUXHMHYIO paMy # 3a(UKCHPOBATL €r
3arOTOBKY:

~ IOOHATH CTOJI C MOAENBIO B BEPXHEE MOJIOKEHUE;

- MPOBECTH KPAHOM NpeNBapHTEbHYI0O OTKayKy RO3-
AyXxa U3 NPOCTPAHCTBA "MOACHL-IUIACTHK", MPU ITOM INEHKa
3aTOTOBKH CSIET Ha BLICTYNAIOUHE YaCTU MOJENH;

- MepeBeCTH HarpeBaTeldb B MOJNOXEHHE HAaX 3aro10B-
KO#;

- mocne pasMsr4eHHs NIeHKH NMPOBECTH OKOHYaTelb-
HYIO OTKA4Ky BO3IyXa Ha)kaTHeM KHOLkH "dopMoBanue 2";

- MIEPEMECTHTL HarpepaTenb B Hepabouee NOJOKEHHUE;

- OXJaauTb OTGOPMOBAaHHYIO KapTy CXaThiM BO3JY-
XOM H3 ITHEBMOINMKCTONETA;

= CHATb KapTy ¢ MOJEIH C MOMOLIBIO CKATOro BO3AYyXa
HaxxaTheM KHonks "Ilomaye";

- MOAHATH PaMy B BEPXHeE MOJIOXKEHNE;

~ CHATb OTGOPMOBAHHYIO KapTy C LUTH(PTOB BaKyyM-
HOM KaMepbl MalIMHEI.

Ecin BricTynamomue 4acTi peiibepHOH MoaeIM npH
BEPXHEM TIOJIOKEHHH NMOXbEMHOTO CTONA BO3BBIMIAIOTCA HaJ
YPOBHEM 3aroToBkH Gonbiue, yeM Ha 3-4 MM, TO npH popmo-
BaHUH MOXBEM CTONA C MOZENLIO B BEpXHee NMONOXKEHUE He-
06X0MMO NMPOBOAUTL NMOCJE Pa3MATIEHHS MJIEHKH Harpepa-
TeneM.

4.7. ®opMmoBaHHe penbedHBIX KapT NPOBOAMTCA B ABA
srana. CHayana BBINONHAETCA JOPMOBaHUE MPOGHBIX JIMCTOB
KapThl, 3aTeM - (JOPMOBAHHE THPAXKHLIX OTTHCKOB peibed-
HOM KapTHl.

B mpouecce npo6:oro GopMOBaHHA YTOUHAIOTCH MeC-
Ta npOGHBKM OTBEPCTHIl B 3aTOTOBKE U ONPEAENIAIOTCS ONTH-
MaJIbHbIE peXUMbI QOPMOBAHHA.

Ilocne ucnpaBieHMs MOJEIH MO pesyiabTaTaM Npo6-
HOoro ¢opMoBaHus npoBomuTcs opMoBaHue THpaxa. Ilpu
(opMOBaHHM THPAXKHBIX OTTHCKOB BO H3bexaHue ux nedop-
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MaluHH HeoOXOAUMO CIEXUTH, YTOObI MOZENb He HArPEBaNach
O TeMlicpaTypsl Britne 70° C.

5. CBOPKA Y CKIENKA MHOT'OJIMCTHBIX
PEJIBE®HBIX KAPT

5.1. Ecnmu murowmags peabepHOH KapThl DPEBBIIIACT
MakcuManbHble pazMephl HOpMOBaHUA MMEIOLUEACA BaKyyM-
¢$opMOBOYHOIH MAIUMHEL, TO TAKYIO KapTy A3rOTaBIMBAIOT (10
OTHAENbHBIM JIKCTaM, KOTOPhiEe 3aTeM CKIEHBAIOTCA BMECTE M
YKPEIUIAIOTCA HA Kapkace. YKpenieHHas Ha Kapkace peinbed-
Has KapTa BCTAaBJAETCA B PaMy.

5.2. JIACTEI MHOTOJMCTHOH pe&nbeGHON KapThl NPH
CKIEMBAHMM MOTYT COEAMHATBCH BCTHIK MO OOKOBBIM CTEH-
KaM, HaJIOXEHHeM, U HaANOXEHHEM C IOXHYTPEeHHeM

(puc. 5.1.).

4. /\M 2./W 3%

Puc. 5.1. BapuaHTbl COEAMHEHHA TUCTOB
MHOTOJHCTHOI peibedHON KapThl
1 - coedunenue ecmoix no 6okogvlm cmerkam, 2 - coeOuHeHue
Hanoowceruem; 3 - coeOuneHue HANOdCEHUeM C NOOHYyMpeHuem
00HOU cCMOpOoHb!
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5.2.1. ITpu MOHTaXe M CKIEMBAHUHN JNUCTOB PelbePHOMN
KapThbl BCTBIK HCTONB3YIOTCA CNEUHAbHbIE 3a)XUMBbI. 3a/KHMBI
HU3rOTOBIAIOTCA M3 JACPEBAHHBLIX NPHMIIENOK IyTEM 3a0CTpe-
HUA (PUKCHPYIOIMX KOHLIOB.

Ilopsgok cknenBanus Jucros caexyroumuii. Cxnen-
BaeMble CTOPOHBI KaXIbIX ABYX JMCTOB NPSOBAPHTEILHO MO
KpasgM M B CEPEAMHE CKPEIUILIOT TpeMs 3aXXKMMaMH, a Iocie
COBMEILUEHUA H300pa’keHus JIMCTOB CTaBAT 32KMMblI TECHO
OJIMH K APYTOMY MO BCeH UIMHE LIBA M BIULIOTHYIO K Neperudy
qucta. Ilocite mMpoBepKU KadecTBa COeAMHEHHA JMCTa BCe 3a-
XHUMBl OTOOBHIZIOT K KPasM OTBECHLIX GOPTOB M CKpemnJieH-
HbI€ JINCTBI NIEPEBOPAYNBAICT JIHMLEBOH CTOPDOHOM BBEPX, pac-
TACMBAKOT HX B CTOPOHBI W, CMa3aB LUOB KJIGEM, CTABAT Ha
npexHee MecTo Ha 8-10 muHyT. IlpH ckleHBaHMKH BCTHIK JIKC-
TOB MEIKOMACHITAOHBIX KapT HIOB MOXET ObITb HECKOJBLKO
YTOIUIEH M OKOJIO HEro MOTYT HaOMIomaThCs HCKaXEHHS
u3obpaxenusa, ocoBGeHHO ecnM penbedHas MOBEPXHOCTbL Ie-
PEXOIMT B BEPTUKAILHYIO CTEHKY MO OCTPHIM YIIOM.

5.2.2. CaMBIM pacnpOCTPaHEHHBIM CHOCOGOM COemM-
HEHHMsA JIMCTOB MHOTOJHMCTHON penbeHOW KapThl sSBIAETCA
crioco6 HanoxxeHusa. [l MOHTaXka KapThl OTOMparoTCa nMc-
Thl OMHAKOBOW TOH&NbLHOCTU KapTorpaduyeckoro usobpa-
XeHus. JIMCTBI NOMKHBI MMETh OTHeYaTaHsoe M oTdopmo-
BaHHOE M300pa)KeHHe C MepeKpuITHEM B | CM O BCEM CTOPO-
HaM, KpOMe CTOPOHbI, MPUIIEraroLleii K BHyTpeHHel pamke.

CxeMa KperuieHus Ha KapKace MHOTOMUMCTHOU pennved-
HOUM KapThl NPUBEACHa Ha puc.5.2.

_A-—L_L:—u—‘/

Puc.5.2. MHoronucrHas pensedHas Kapra,
yKperjeHHas Ha kapkace (Bua ¢ o6opoTa)
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Jns ymydieHMs CUEMIEeHHs JUCTOB C NMOAPaMHHKOM
Ha u3 obpaTHyI0 cTOpoHy HakieuBaercs Oymara. Ilna mon-
Kneiiku 6yMary Ha JMCThl HCIOb3YETCA BOIOIMYIbCHOHHBIN
Kieid. IIpuMeHeHue kIes Ha OpraHUdecKNX PacTBOPUTENAX HE
PEKOMEHAYeTCs M3-32 BO3MOXXHOCTH pa3sMArHeHus W pedop-
Mauuu suctoB. Ilocne BeichixaHuA Kkies 6ymara, He NMpHKie-
MBLIAACA K IUTACTHKY B MECTax BBIIABIEHHOro peinbeda, o06-
priBaerca. [Tonoca wupudoit okono | cM OT kpas u3obpaxe-
HHUA ¢ o6paTHOM CTOPOHBI JHCTa XiIeeM ¥ GyMarodi He NOKpbI-
Baercs.

Jlanee cnexyer moape3ka JMCTOB KapThi, KOTOpas
OCYLIECTBAETCA C y4eTcM penbedHOro u3obpaxeHus H no-
neii. Mmerorinecsa no yrmam jmcra "kpecrTu” ciayxaT Aius npa-
BUJILHOTO COBMEUIeHYs W300pakeHus npu MoHTaxe. [Tox-
Pe3Ka IUCTOB OCYUIECTBJIAETCA C YYETOM HAJIOXEHUS OMHOrO
JINCTA Ha JPYroi cnepa Hanpapo. IIpu 3TOM JIKCTBI, KO10pbIe
HaKIaABIBAIOTCA HA COCENHMI AMCT, 06pe3aloTcs CTPOro no
"kpectam". CTOPOHBI JINCTCB, KOTOPHIE IPH MOHTAXE JOJIK-
Hbl YKJIabIBaThCA NMOJA COCENHHM JIMCT, NOAPE3aI0OTCA C MO~
MM WHpHHOo# 1 cM ot "kpecros".

IToppesanHble NHCTH ¢ MOAKIEEHHOW Oymaroi ykia-
ALIBAIOTCA HA NMOJAPAaMHMK B HEOOXOMHMMOWK MOCIeAOBaTeNb-
HOCTH, 3aKPENNAIOTCA Ha NOAPaMHHUKE FBO3/IMH ¥ OOBOAATCA
Ha HeMm KapanzawoM. [Ipokonbl reo3gaMu AenaloTcsa Ha Mo-
JIAX, KOTOPbIE IPH MOHTaXe OyAyT 3aKpbIThbl COCEAHHMM JIHNC-
TaMu. 3aTeM JIMCThl CHUMAIOTCA C TNOAPaMHKKA, TIBO3IH
OCTaIOTCA B NMHCTAaX, 3 MECTa NMPOKOJIOB Ha NOApPaMHHKe 06-
BOJSATCH.

INocne packmaaku TMCTOB NOJ YYaCTKH C BHICOKHM pe-
nbe)OM NOOKNANBLIBAIOTCA H 32KPENUIAIOTCS KJIEEM MJIU TBO3-
ISIMM KapTOHHBIH MM MOPONIOHOBBINA Kapkac s NPUAAHKA
penbedy XKecTKoCTH.

Hakneiika JMCTOB KapThl OCYLIECTBASETCH KOCTHBIM
WM BOJO3MYNLCHMOHHbIM kieeM. Kineem o6pabateiBaercsa
y4acTOK MOJAPAMHHMKZ, Ha KOTOPOM OOBENEHO MOTMOXEHHE
aucta. JIKCT xapTel yKiaiblBaeTcd Ha 3TOT Y4aCTOK Tak,
4TO6BI IBU3AM, HAXO/AIIMECH B MNACTHHE, TOYHO BXOIHIMA B
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OTBEPCTUA HA MOAPAMHHUKE, CAENaHHbIE NMPH PacKIaIKe JIMC-
ToB. I'BO3[id BrOHAIOTCS Ha BCIO [UIMHY, @ Ha MOBEPXHOCTb
penbedHoro uzobpakeHus Mo Beel MIOWAMY YKIIaIbIBAOTCS
3JIaCTHUHbIE TPY3HKH, MPEeACTaBIAOLIMEe COOOH CBHMHIIOBYIO
IpoOb MM NECOK, 3alIMThIE B TKAHEBbIE MELIOYKH.

HaxneeHHblld JTUCT KapThl 3aKpemisdercs HOMOJIHH-
TEeTbHO TBO3ISIMM MO KpasM, KOTOpble OYAyT 3aKpbIThl CO-
CEOTHUMH JIMCTAMH.

TIpu Haknagxe CBEpXy COCEOHErO JIMCTA Kpail HH)KHEro
JHMCTa Ha LUMPUHY i CM MPOMAa3bIBAa€TCs KJIEEM Ha OpraHuye-
ckux pactsopuTenax. Clexyroumii TUCT yKJIagpIBaeTCs aHa-
JOTMYHO MEPBOMY C YYETOM COBMELIEHUS penbedHoro n3ob-
paxkeHus v reorpaguueckoil CUTyauuu.

Jns TOYHOIO COBMELIEHHA PelbePHOro N300parkeHus
MeXOY JUCTAMH BEPXHAA KPOMKa HaKJIaAblBaeMOro JIMCTa
nporpepaerca peHOM, NOCe Yero copMelaercs reorpaduue-
ckas CUTyauus Ha cBojake. 3aTeM Ha LIOB TaKXe YKIagbl-
BAIOTCA 3JIACTHYHbIE IPY3HUKH.

VYnoeHHbIE Ha KJIell U 3aKpeMIEHHbIE 10 IBaM JHUCTHI
KapTbl HaxXOAATC MO IPy3aMU OO HOJIHOIO BLICHLIXAHHA
knes. Jlna NpuAaHus KapTe 3aKOHYEHHOrO BHAA LIBBI MEXIY
JIMCTAMH KapThl MOTYT ObITb OMJIABIEHBl NAafsIbLHUKOM C OCT-
PBIM >KaJloM, KOTOpPO€ HEOOXOAMMO BECTH TOYHO MO CTHIKY
wBa. IIpu paboTe NasiIbHUKOM Henb3s HOMYCKAaTh Meperpepa
TUTACTHKA BO M36eXXaHHe NpOXMraHusa nucTa. JIMHUs oniIaBku
JOJDKHA ObITh POBHOM M HE3AMETHOIA.

B 3aiIoueHHe CMOHTHPOBaHHOE U300paXkeHHe KapThl
obupaercs pelikamu. [{ng coxpaHeHMs JaKMpOBaHHOH mo-
BEPXHOCTH CIEAYET KPENUTh PeiKu IBO3aAMH 6e3 LUTNOK.
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[Ipunoxenue

PEJIBE®HBIX KAPT, PEKOMEHAYEMBIX K

BERIITYCKY B POCCUH
PexomenyeMble XapaKTepHCTHKH KapThbl
Ne Ne s Hassa- | Topu- Popmar
n/u | pasgene Hue 30HTa- KapT.
penbed- | ybHbli | M300pa- | Koa-Bo Bun Hasnavenue
HOH Macu- ReHunsd, JIHCTOB
KapThi 120 MM
1. Peanednnie kaptsl Mupa
I 1.1. Kapra 1:50mmH 650x420 1  Pwus.- Yyebnas
Mupa Teorp.
2 1.2. Kapra 1:20mmH 1660x 6  Dus.- Cnpasou-
Mupa 980 reorp. Has
3 13 Kapra 1:40MmH 640x570 2 Pus.- Yyebuas
noiyua- reorp.
puit
4 1.4 Kapra gua 1:30maua 1070x 2  O®us.- Yuebnas
MHp. 690 reorp.
oKeaHa
2. Pennednble KapThl MATEPUKOB H OKEAHOB
5 2.1. Espona 1:8MmH. 690x525 1  OG6ue- VYyebHo-
reorp. cripaBoOYHas
6 22. Asus 1:20MmH  682x525 1 O6me-  YyeGHas
reorp.
7 23. Adpuxa  1:15mmu 595x554 I OOGwe VYuebuas
reorp.
8 2.4. CepepHas 1:I5man 595x554 1 O6me-  Vuebuas
AmMepuka reorp.
9 2.5, KOxnuas I:15mmu 595x370 1 O6me-  VYyeGuas
AMepuka reorp.
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PexomeniyeMble XapaKTePUCTHKH KapThi
Ne Ne s Hasga- | Topu- | ®opmar,
nin | pasgene Hie 30HTa~ KapT.
pesbed- | AbHbIE | uz0bpa- | Koa-Bo Brp Hasuauenne
HoM Macul- | meHmsl, | JIHCTOB
RAP Tbi 120 MM
10 2.6. Ascrpa- ! 1:iSmmn 270x208 1 OO6we-  Vuebhas
s reorp.
11 2.7. Aurapk- 1:15man 475x422 | O6we-  YueGHas
T™MIA reorp.
12 2.8. Espasus  1:30mau [na- I Cde- Yyebuas
MeTp puyeckas
400 KOHTYp-
Hasl
13 2.9. Tuxni 1:40mnu 450x450 1 Kapra Y4yebuas
OoKeaH BYJIKaHH3
Ma
3. Penbegnble kapTel Pocchiickoii ®denepaunu
14 3.1. Poccuii- 1:40mmn 200x120 1 Dwus.- Cysenup-
ckaa  Qe- reorp. Hasg
Jepauus
15 3.2. Poccns wu l:16mmH 510x355 1 dus.- - YueGuax
compe- reorp.
IeNbHbie
rocynap-
CTBa
16 3.3 Poccus wu l:16mMmn 510x355 1 TIlonesn. VYueGuas
conpene- uckona-
JIbHBIE TO- eMble
cyaaprIcBa
17 3.4. Poccus wu I:i6maH 510x355 1  KourypH VYueGuas
conpene- s
JIbHBIE TO- packpa-
cyzapcrBa LIMBAHUA
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Pexomenayemble XapaKTepPUCTHKH KapThl

Ne Nes Haspa- | Topu- | ®opmart
n/m | pasnene HHe 30HTa~ KapT.
penved- | sbHbli | n306pa- | Kon-Bo Bun Ha3zuayenne
Hoi Macii- | 7eHusi, | JIHCTOB
KapThl 126 MM
18 3.5. Poccuii- 1:8mmn. 1050x 2 OO6uue- CnpaBou-
ckas De- 590 reorp. Has
Aepauus
19 3.6. Poccuiic- 1:8mmH. 1050x 2 Teomo-  VYuyebGnan
kas Dene- 590 THY .
pauus
20 3.7. Poccuii- 1:5man.  1680x 6 Obuue- Cnpasoy-
ckags Pe- 940 reorp. Has
mepaums
4. Peabednble KapTbl KPYNHBIX NPHPOUHBIX
TeppuTopuii Poccuiickoii ®enepauvn
21 4.1. Kaekaz- 1:2,5 530x580 1 O6me-  Cnpapou-
CKHH  pe- MJH. reorp. Has
THOH
22 4.2. VYpamb- I:4mmH. 280x560 1 O6me-  Cnpasou-
ckuii  pe- reorp. Has
THOH
23 4.3. Bocrtou- 1:8mMmH. 580x380 1  OOwe- Cnpagoy-
Has  Cu- reorp. Has
6upsb
24 4.4. [anbuuit  1:8mnH. 480x480 1 O6wme-  Cnpasou-
Boctok reorp. Has
5. PesibedHble kapThl Ha peruonsi Poccuiickoii Penepauuu no
MOJIMTHKO-2IMUHHCTPATUBHOMY JA€JIEHUIO
25 5.1. Pecnybnu- 1:500000 363x240 1 O6we-  Cnpasou-
Ka Agnpires reorp. Has
26 5.2. Pecny6- I:lmnu. 484x576 1 O6we-  CnpaBou-
auka bauw- reorp.- Has

KOPTOCTaH
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PekxoMenTyembie XapaKTepHCTHKN KApPThI

Ne Ne s Haspa- | T'opu- | ®opmar
n/n | pazpene HHe 30HTa- KapT.
peabed- | AbHbI | u300pa- | Koa-Bo Bun Hasnavenue
Ho#i Maclll- | KeHHsl, | JIHCTOB
KapThl 120 MM
27 5.3. Pecniybmu-!1:2wim. 600x440 1 O6wme-  Cnpasou-
ka bBypsa- reorp. Has
THA
28 5.4. Pecny6mu- 1:ImmH. 440x400 1 OG6we-  Cnpapou-
xa  Top- reorp. Hast
Hell  An-
Tai
29 5.5. Pecnybmu- l:lmmH. 455x305 1 O6ue- Cnpasou-
xa [are- reorp. Has
cTaH
30 5.6. Wmryme- l:lmmn. 200x240 1 O6we-  Cnpasou-
xas  pec- reorp. Hast
nybnuxa
31 5.7. Kabapau- 1:lmun. 200x160 1  O6we- CnpaBou-
Ho  bBax- reorp. Has
Kapckas
pec-
nybiamka -
32 5.8. Kapauae- l:lmmn. 200x200 I OGwme- Cnpasou-
BO-Uep- reorp. Has
Kecckasi
pecny6a.
33 5.9. Pecny6- 1:4,5Mn 570x525 1 O6me-  Cnpasou-
smka Caxa H. reorp. Has
34 5.10 Cesepo- l:lman 160x200 1 O6we-  Cnpapou-
OceTtuHc- reorp. Has
xas CCP
35 5.11 Pecny6mmu- 1:15mmu 480x320 1 O6we- Cnpasou-
ka Tysa reorp, Has
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Pexomennyembie XapaKTepHCTHKH KapThbl
Ne Nes Hassa- | Fopu- | ®opmar
n/n | pasnene Hue 30HTa- KapT.
pesibed- | JbHBIE | #300pa- | Koa-Bo Bux HasHavenue
Hoit Maclul- | KeHHsl, | JIMCTOB
KapTbl 126 MM
36 5.12 PecnyGmu-! 1:Immn. 320x480 1 OG6we-  Cnpasou-
xa Xaxac- reorp. Has
cust
37 5.13 Yeyenckaa l:lmmn. 200x240 1 O6me-  Cnpasou-
pecny6mau- reorp. Had
Ka
38 5.14 Anraii- L:1,5Mn 455x320 1 OG6we- Cnpasoy-
ckuif kpa H. reorp. Has
39 5.15 Kpacho- l:1maH. 40x400 1  O6we- Cnpagou-
JapCKHii reorp. Has
Kpait
40 5.16 Kpachoap 1:5mmn. 670x260 1 OObwe- Cnpasou-
ckuit kpail reorp. Has
41 5.17 Tlpumop- 1:1,5mn 480x480 1 O6we-  Cnpasou-
CKHil kpaii H. reorp. Has
42 5.18 Craspo-  l:lman. 440x320 | O6we- Cnpasou-
NOJILCKHiA reorp. Has
Kpait -
43 5.19 XaGapos- 1:3man. 350x600 1 O6me-  Cnpasou-
ckuil kpaii reorp. Has
44 5.20 Awmypckasa 1:1,5mm 630x630 1 OG6me-  Cnpasou-
obimactb  H. reorp. Has
45 5.21 Upkyr- 1:33mmu. 500x500 1 OO6we- Cnpagou-
ckags 00- reorn. Has
JacThb
46 5.22 Kamuar- 1:2,5Mn 640x390 1 O6wme- Cnpasou-
ckas  00- H. reorp. Has
JacThb
47 5.23 Maragan- 1:22man. 500x440 1 O6we-  Cnpasou-
ckas 06- reorp. Has

JJacThb
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Pexomenayembie XapaKTepHCTHKH KapTl
Ne Nep Haspa- | T'opu- | Popmar
n/n | pasgene HHe 30HTa- KapT.
peaved- | sabHbIA | H306pa- | Koa-Bo Bun HasHavenne
HOH Maclll- | KeHusl, | JIMCTOB
KapThl T20 MM

48 5.24 Mypman- | I:1mnH. 560x440 1 OOwe-  Cnpasou-
ckas  06- reorp. Has
JIacTh

49 5.25 Ilepmckas 1:1,5Mn 320x455 1 O6we-  Cnpasou-
obmacte  H. reorp. Hasd

50 5.26 Caxammu- 1:2mmH. 160x500° 1 O6we-  Cnpasou-
ckags  06- reorp. Has
JIaCThb

51 5.27 Csepa- I:1MnH. 500x670 1 OOGwe-  Cnpasou-
JIOBCKas reorp. Hast
obnacrtb

52 5.28 Yemabuu- l:Immn. 480x560 1 OO6we- Cnpasou-
ckaa  0O- reorp. Has
JIacTe

53 5.29 Yurtusn- 1:2mmH. 520x520 1 O6Gwe-  Cnpasou-
ckas  00- reorp. Has
JaCTb

54 5.30 Yykor- 1:2,5Mn 580x465 1 O6me-  Cnpasou-
CKHMi  aB- H. reorp. Has
TOHOMHBIH
OKpyT

6. PesibeHble KapThl KPYNHLIX FOPHbIX MACCHBOB U

00bexTOB NpHpoab! Poccuiickoii Peaepaumn

55 6.1. Anraii- I:iman. 560x320 1  Pusuxo - YueGuas
CKHE FOphl reorp.

56 6.2. Os.baiikan 1l:lman. 560x600 1 O6we-  Typucrckas

reorp.

57 6.3. Kabka3s- I:1,5Mn 320x550 1 Pwus.- Yyebuas

CKMH Xpe- H. reorp.

ber
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Pexomernyemble XapaKTEpUCTHKH RapThI
Ne Ne B Haspa- | Iopu- | ®opmar
n/n | paigene HMe 30HTa~ KapT.
pem.stb- JAbHbIH | u306pa- | Koa-Bu Bun HasnavueHne
HOH Macu~ AKeHus, JIUCTOB
KapThk T2 MM
58 6.4. Il-oB 1:2mmn. 320x600 1 Pus.- Yyebnasn
KamuaTka reorp.
59 6.5. Casubl 1:2mmH. 40x360 1 us.- VYuebuas
reorp.
60 6.6. Cuxoro- 1:2mnH. 360x520 1 Owus.- VYyebnas
AnuHb Teorp.
61 6.7. Temeuxoe 1:300000 270x135 1 O6we- CypennpHas
03€epo reorp.
62 6.8. Ypanb- I:i4mnn. 160x560 1 ®wns.- Yyebnas
CKHE TO- reorp.
po!
63 6.9. llosc rop l:6maH. 610x265 1 us.- YueGuas
10xHoii reorp.
Cubupu
64 6.10 Yepnomop Il:lman. 300x240 1 O6we-  Typucrckas
cKoe nmo- reorp.
Gepexse
Kaskasa
7. Pesmednbie kapTol Ha Teppuropun crpad CHI
65 7.1. Kpbim- 1:600000 600x400 1  Dwus.- YuebHas
cKuit  mno- reorp.
JIyOCTPOB
66 7.2. MOxubiii  l:Iman. 200x100 1  OOGuwe- Cysenupnas
6eper reorp.

Kprima



70

Pexosennyemble XapaKTepHCTHKH KapThi
Ne Nes Hazsa- | TI'opu- | ®opmar
n/n | pasnene HHe 30HTa- KapT.
penabed- | sbHbIA | M300pa- | Kon-Bo Bun Hasnavenune
HOH Macm- RCHHSA, JIHCTOB
KapThl Tab6 MM
8. Metomuyeckue penbedHbie MOSEIH U KAPThI
67 8.1. Tunbt pe- 1:500000 640x520 1 Dus.- VYuebuas
aveda reorp.
68 8.2. VueGuaa 1:25000 600x530 1  OGue-
Tomnorpa- reorp.
puueckas

KapTa
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COOEPXKAHUE
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