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1. OBIIUE ITOJIOXKXEHHNA

1.1. Ilpu co3paHuu KapT PasIUYHOIO Ha3HAYEHHA H
COZIEP)XaHHUA HEKOTOPHIE 3JIEMEHTHI CONEPXKAHUA HIM OOBeK-
Tl MOTryT ObITb BOCHPOM3BEAEHB! OOBEMHO B TPEXMEPHOM
n3obpaxeHuu. TpexmepHO MOryr ObiTe OTOOpakeHBl Kak
peaibHO HabimogaeMble MPOCTPAaHCTBEHHbIE OOBEKTHI, TaK K
YCIOBHBIE OOBEKTHI, COAEpKaLue KOJIUYECTBEHHbIE XapaKTe-
PUCTHKH NPOLIECCOB U SABJIEHMU, HArDHUMEP, NMOKAa3bIBAKOINHE
MHTEHCUBHOCTb NPOLIECCOB, KONUYECTBEHHYIO M KayeCTBEH-
HYIO HEpAaBHOMEPHOCTb pacripenencHus sgiacHUH. Hauboisb-
i€ PacCMpPOCTPaHEHHE TMOJIYYWIO OOBEMHOE H300paXeHHUe
penbeda MecTHOCTH. Takue KapThbl, NMpeacraBpiasgomue codbou
YMEHBLIEHHYI0O MAaTEMAaTHYECKH OMNPEAEICHHYIO M 00001ueH-
HYIO TPEXMEPHYIO (HU3MYECKYIO MOJENb 3E€EMHOHM TMOBEPX-
HOCTH, Ha3bIBAIOTCA pelibe(dHbIMH.

1.2. TpexmepHoe oToOpaxeHue penveda ABIAETCA OH-
HUM H3 KapTorpa)m4ecKkux MeTOAO0B, KOTOPBLIK HO3BOJAET
YMEHbUWIUTb A0OCTPAKTHOCTL ABYXMEPHOIO IUIOCKOTO H306-
paxKeHusa M OO0ecneyuBaeT HENOCPEACTBEHHOE OOBLEMHOE
n3o0paxeHue U BocnpusaTue peabedHbix ¢dopMm. PenvedHas
MOJENbL MECTHOCTH Ha pelbePHBIX KapTax COYETaeTcs C
OOBbIYHBIM KapTOorpadHYeckum H300paKEHUEM OCTAIbHBIX
OOBEKTOB MECTHOCTH. I'pagULIHOHHbIE METOABI H300paXKeHUus
penbeda (FOPH3OHTANM, IHIICOMETPHYECKas OKpacka, OT-
MBIBKa) Ha pelbePHBIX KapTax MOTyT ObITb COXpPaHEHbl A
HaLJIAOHOCTH, MO0 HCKIIOYEHBI U 3aMEHEHbl H300paKeHHeM
OPYTHX 3JIEMEHTOB coAcpXaHua ( MpUPOAHBIE 30HLI, NOgca
PACTHTEIBHOCTM M T.H.), YTO 3HAYHUTEJIbHO MOBHLIINAET HH-
¢GOPMAaTHBHOCTb KAapPTHhI.

1.3. PenbedHbie KapThl BCIEACTBHME CBOMX CBOKMCTB MC-
NMOJL3YIOTCA B KAYE€CTBE CIPABOYHOIO MOCOOHA 1A LIHPOKO-
o Kpyra noTpeOHTeNned, a TakXe B KayeCTB€ HAICJAQHOTO
nocobus B CpEOHHX MU BBICUIUX Y4eOHbIX 3aBeJCHUAX. Pe-
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AbedHbIEe KapThl MpeAHa3HA4Y€Hbl I BU3YAJIbHOIO M3Y4YECHMS
penbeda ¥ ero csA3H < APYTHUMH 3JIEMEHTAMU MECTHOCTH O€3
IPOBEACHUS U3MEPEHUH.

1.4. PenbedHbie KapThl OTAMYAIOTCA OT AaHAJOTUYHBIX
10 COLEPXXKAHMIO IUIOCKHMX KapT TOJLKO (GopMOU nepenayu
penbeda, MO3TOMY HX COAEpXKaTelbHas KiraccHUKaLMUSI HC-
yepnbiBaercs OOBLIYHBIMU KiIacCU(PUKALMAMHM KapT. Takum
obpa3oM, penbedHbie KapThl MOXHO IPYNIIUPOBATHL IO ClIe-
AYIOUIMM OCHOBHBIM HNPU3HAKaM: TOPU3OHTAILHOMY Mac-
mrTady, NPOCTPAHCTBEHHOMY OXBaTy, TEMZTUKE H Ha3HaYeE-
HUuo. Ilo ropusonTanbHOMy MacluTady penbedHbie KapThb
MOXHOC pa3neauTb Ha kpynHomacwitadOHeie (1:200 000 nu
KpynHee), cpeaHemacinTabuole ( Meabue 1:200 000 no
1:1 000 000 BxmouyHTENBLHO), MEJIKOMACLUTAOHbIE ( MEIbYE
1:1 000 000).

C TOYKH 3peHHSs NMPOCTPAHCTBEHHOI'O OXBaTa Clenys
NPpUHLMIY nepexoxa ot Oosiee OOLUX TEPPUTOPHUH K 4acT-
HbIM, MOXHO BbIJIEIUTL pelbedHbie KapThl 3€MHOI0O lLlIapa B
11€JIOM, MUPOBOIrO OK€aHa, MaTEPHKOB, OKeaHOB. BHyTpu ma-
TEPUKOB penbedHble KAPThl MOXXHO TPyNNHpoOBaTh NUOO Mo
NMOJMIMTUYECKOMY (Ipynnbl roCyJapCTB MM OTAEIbLHbLIE T'OCY-
Aapcrea), a 3aTeM AaAMUHHMCTPATUBHO-TEPPUTOPHAIBLHOMY
neneHuIo (kpas, obnactu, WiTaTel ¥ T.4.), THOO PYKOBOACTBY-
AChb PH3UKO-reorpapuyeckum panOHUPOBAHHEM.

ITp xnaccudukauum penvedHbIX KapT MO TEMAaTHKE
pasjau4aroT odOulereorpaduyeckMe U TEMaTUYECKHE peabed-
Hbl€ KapTHhl.

[1o Ha3zHayeHHIO penbedHbIE KAPTHI NOAPA3AEILIOTCA
Ha y4yeOHbI€, CIpaBOYHbIE, TYPUCTCKHUE, CYBEHHUPHBIE U T.J.

1.5. Bua o6bemioro orobpaxenus penseda u cnocod
THPAXUPOBAHHUA pejibeHBIX KaPT MOTYT CIYXHTh CaMOCTOA-
TeJIbHBIMH NPU3HAKAMM IJIA MX KIIaCCH(PUKALIUK.

[To Buay o6bveMHOro oroOpakxeHus penbeda KapThbl
NOAPA3NENAIOTCA HA KAPThl CO CTYNEHYAaTOH MOJELIILIO peiibe-
¢a u xapThl CO CIJIAXKEHHOH MOJEbIo penbeda. lna 60b-
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INIHHCTBA penbePHLIX KapT MCHNOJIb3yeTCs BTOPOH BHJ pe-
Nbe(PHOU MOJENH.

[To cnocoby TMpaxxupoBaHus penbedHbie KapThl Kiac-
cUPHLHUPYIOTCA HA KapThl, OTPOPMOBAHHLIE :

- B HETATUBHYIO MaTpHULy,

- B IO3MTHBHYIO MaTpuuy (maTpuny),

- ¢ OAHOBPEMEHHBIM UCIOJIbL3CBAHUEM MATPHUILIBI H
naTpULbLI.

OopMOBaHHE MOXET BbBINOMHATLCA BaKYYMHPOBaHU-
€M, IOJ OelcTBHEM H30OBITOYHOrO HaBjIeHMs, KOMOUHanuen
3THX CriocoboB MO0 IWTAMIOBAHHEM.

Ha kaprax, H3rOTOBJICHHBLIX HEraTUBHLIM (OPMOBa-
HUEeM, Oojiee 4eTKO OTOOpaxarTcia OTpHUATEIbHBIE (POPMBL
penbeda (JOAUHBI, JOLIMHBI K.T.A.). [Ipy nosuruBHOM ¢op-
MOBaAHUMU Oonee 4YeTko mnpopadarTbiBalOTCs BEpLIMHBI. Ilpwu
(GOpMOBAHUNU ¢ OJHOBPEMEHHBLIM HCIMOJBL30BAHUEM MATPHUILIBI
M naTtpuubl JOCTUrAETCA 4YeTKas npopadborTka Kak IMOJIOXKH-
TENbHBIX, TAK U OTPULATENLHBLIX QOPM penbeda.

1.6. IlepBrie dusnueckue Moaenu penbeda U3roTaBim-
Banuch yXXe B Havaite XVI Beka. [Io Mepe passurusa Hayk O
3€MJIE 3TH MOJENU CTAHOBUIIMCH BCe OOJiee COBEPILIECHHBIMH.
Mogpenu penveda, KOTOpPbIE MOXXHO Ha3BaTh Y)X€ HE MaKeTa-
MH, a penbedHBIMH KapTaMu, noasuwincy B XIX Bexe. Ha py-
6exxe BEKOB U3IrOTOBJIEHHE- PeNbedHBIX KapT AOCTUINIO O0Mb-
IOro copepuieHcrsa. OOHAKO UX MPOM3BOACTBO OCTABAJIOCH
PY4YHbIM, KaXdasd KXapTa HU3rOTOBIANACh HWHIOMBHAYAJIBHO,
Y4aCTO B €IUHCTBEHHOM 3K3EMIUIAPE WIM B HECKOJIBKHUX KONM-
AX.

C 50-x romoB Hawlero BeKa HavYajicd HOBBIA 3Tall B
pasBUTUHU peabedHbIX KapT. [IpMUMHOU U yCOBUEM I ITO-
ro nocayxuia paspaborka 3¢gp¢peKkTUBHOro cnocobda THP AXKHU-
POBaHUA peIbe(HBIX KapT GOPMOBAHUEM TEPMOIUIACTUYHOH
[MAEHKK ¢ KapTOorpaguIecKUM HU30DpaxKeHueM. ITO NOCHYKH-
JIO OCHOBOH LI YBEJIHYEHHUA KOJUYECTBA PA3IHUYHBIX NpHUe-
MOB TE€XHOJIOIMHM U COCOOOB U3rOTOBJIEHUS PeIbedHBIX KapT
BO MHOI'MX CTpaHax.
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1.7. CymIHOCTb COBPEMEHHBIX TEXHOJIOTHH M3roTOBIE-
HHUA penbedHbIX KapT COCTOMT B ciaenyromeM. Ha repmonnac-
THYHOHU NMNEHKE NMOJUIrpaduyeckMM NyTeM HAHOCUTCA KapTO-
Irpaduuyeckoe H3oOpaxeHue. HMsroraBauBaercs oOOBEMHas
MOZENL penbeda 3TOU KapThl. Pa3zMArueHHLIM HarpeBaHUEM
OTTUCK JOpMYETCA MO U3TOTOBJIIEHHON MOEIIM.

[Ipouecc M3rotoBieHMs peabedHBIX KapT CKIaabi-
BaeTcA U3 CIEOYIOLIHX OCHOBHBIX TEXHOJOTHYECKUX 3TAOB:

- NPOEKTUPOBaHUE penbedHON KapThI;

- peJaKLMOHHAas NOATrOTOBKa;

- COCTaBJIEHUE H OPOPMIIEHHE;

- MOATOTOBKA K U3JIaHMIO;

- MeYaTb OTTUCKOB Ha MJIAaCTHKE;

- H3rOTOBJIEHHE OOBLEMHOM MOIENM peibeda;

- hopMoBaHue penbedHOMN KapThl.

IlepeurcneHnbie 3Tanbl MOXXHO YCIOBHO Pa3NeIUTh HA
TPH I'PYNIIEL.

K nepBoit rpynne OTHOCATCA PEAAKLIMOHHO- NOATOTO-
BUTENIbHbIE, COCTABUTEILCKHE U OPOPMHUTEINLCKHE PAbOTH: H
NOATrOTOBKAa KAapThl K U3NAHUIO. ITH pabOThl BBINMOJIHAKOTCS
1O TEXHOJIOTHH, UCMOJIb3YEMOU AJIA OObIYHBIX KaPT.

Bo BTOpY1O rpynny MOXHO OOBbE€OIWHUTL MMPOECKTHPOBA-
HHE penbe(PHON KAapPThl U NME4aTh €€ OTTHCKOB Ha IJIACTHUKE.
IIpy BBLIMONMHEHHUH 3THX 3TANOB HEOOXOAUMO B TpagULIMOH-
HYIO TEXHOJIOrHIO BHECTH YacTHUYHLIE HU3MEHEHUA, YUMTHI-
BaoLIUe cneuHPUuYeckue OCOOEHHOCTU COACPXKAaHHUA peibed-
HbIX KapT H NPOLECCOB HX U3rOTOBJIEHYA.

K TperneH rpynne OTHOCATCA paboThl MO H3rOTOBIE-
HUIO 0OBEMHOH McelH peaveda u GOpMOBAHHUIO penbePHOU
KapTbl. DTH NMPOLECCH HMEKT MECTO TOJIbKO NMPH HU3rOTOBJIE-
HUHU penbedHbIX KapT. X BhinoNHeHUHEe TpeOyeT NpUMEHEHUS
CNEMANbHBIX TEXHOJNOrHM U TEXHHYECKHUX CPEICTB, HE HC-
NOJb3YEMBIX NMPH BBINMYCKE ApYroil xaprorpaduueckon mpo-
HYKLMH.

1.8. B HacTOdIIEM PYKOBOACTBE MPUBEOEHBI PaA3IINY-
Hble TEXHOJIOTMH M3IrOTOBJIIEHHA OOBLEMHBIX MOJENEN peibeda
H GOPMOBaHMA NO HUM MENKOMACLUTAOHLIX PEIbEPHBIX KAPT.
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KpomMe Toro, U3noxXeHst 0OCOOEHHOCTH NMPOEKTUPOBAHUA MeEIl-
KoMacuiTabHBIX penbedHBIX KapT, a TakXe OCOOEHHOCTH
MOHTAaXa U CKJICHKH MHOTOJIMCTHBIX peNbePHBIX KapT.

B pykoBOACTBE COAEPKHUTCA ONMCAHUE CIELIUATIM3HPO-
BAHHBIX TEXHUYECKHX CPEACTB JJI1 M3TOTOBJIEHMS PelhePHBIX
KapT.

B pykoBOACTBE HaHBl PEKOMEHIALMU MO BHIOOpPY M
NPUMEHEHHUIO MaTEPHAJIOB, PACTBOPOB K KOMMO3HLIUH.

B npuiiokeHuu NpUBEAEH NepedyeHb penbePHbIX KapT,
PEKOMEHAYEMBIX K BLINYCKY B Poccuuckon denepanuu.

1.9. PykoBoacTBO npeaHa3sHayaercs IJIA PabOTHHKOB
KapTorpaduyeckoro nNpou3BOACTBA, Y4aCTBYIOLUHX B paspa-
60TKE U BuINMYCKE MEIKOMAacWITAOHbIX penbeHbIX KapT. OHO
TAKXXE MOXET MCMOJIb30BAaTLCA B Ka4eCcTBE YusOHOro nocodus
NPpH NOArOTOBKE CHNELHAIIMCTOB KapTOorpaduueckoro npogdu-
JIA.

[Io Mepe pa3paboOTKHM M U3rLOTORJIEHHS HOBBIX TE€XHH-
YEeCKUX CPEACTB H CrOCOOOB CEPHHUHOIO BHIMYCKA PEILEPHBIX
KapT , @ TAKXXe ONbITa OpraHu3anuu paboT HacTosllee PyKo-
BOJACTBO OyaeT HOMOMHATLCA U COBEPLIEHCTBOBATHLCHA.

2. OCOBEHHOCTH ITPOEKTHPOBAHNA
MEJIKOMACIUTABHDLIX PEJIBE®HBIX KAPT

2.1. K MmenxkoMacwiTabHBIMH penbepHLIMH KapTaMH
NPHHATO OTHOCUTR KapThl, MaclUTad KOTOPLIX MeIbyYe
1:1 000 000. Kak mpaBuio, MeaxkomacuiTaCHble KapThl CO3-
TAITCd KaMepaJbHbIM CIOCOOOM MO pa3slIUYHBIM KapTorpa-
(pUUYECKMM MATEPHANIAM H JIMTEPATYPHBIM HCTOYHHKAM.

2.2. Llenbro npoekTHpOBaHUA ABIAETCA paspaborTka
JOKYMEHTOB U NMPHIOXEHHHU K HUM, HEOOXOIMMBIX i Opra-
HU3ALUMUH U BBIIIONHEHUA BCEX BUAOB paboT NO CO3OAaHHUIO pe-
NIbePHOH KapThl.

HayanoMm npoexTupoBaHuA sABideTca pa3spadoTka Hc-
XOMHBIX TeXHM4YeCKHX TpeOboBanuil. McxonHrie TpeboBanns
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NOATOTABIUBAIOTCA 33aKa3YUKOM MJIM MO €ro MOpy4YeHHIO Io-

JIOBHbIM KCITOJIHUTENIEM padOT MO U3rOTOBJIEHHUIO KapPTHI.

Ha oOCHOBaHHM MCXOOHBIX TEXHU4YECKHMX TpeOOoBaHUH
pa3paboTyuk penvedHOU KapThl TOTOBUT TEXHUYECKOE 3ajia-
HHE, ONPENCIAIOLIEe €€ OCHOBHbIE XapaKTEPUCTUKH, OCOOEH-
HOCTH U NMpeabiABIIAEMbIe K Hell TpeOOBaHuUA.

2.3. Hcxonnbie TexHHM4Yeckue TpeOboBaHUA B OOLIEM
ClIy4ae JOJDKHBI COAEPKaTh CICAYIOLIHE OCHOBHbBIE pPa3aelbl:

- Ha3BaHUe U obinee copepxkanue paszpabaTbiBaeMOM
penbeHOH KapThl, 3a4auH, KOTOPbIE JOJOKHbI PELIATLCA C €€
[IOMOLIBLIO, U BO3MOXHbIE €€ NOTPEOUTENM;

- Opra’HmM3aliusa, 3aKgoyampugas JOroBop, ¥ HCTOYHUKH
(GpUHAHCUPOBAHHA;

- obLIMe cBeieHUus 00 OCHOBHBIX KapTOorpapuyeckux M
MHBIX MAaTEpHaJIax, KOTOpbie AOKHBI ObITb HCMNOJb3CBAHLI
MpPU CO3JaHUU pelbedHOU KapThl;

- OPraHMU3alldH, BBLINOJHAKOLINE (PYHKUUM 3aKa34YHKA,
pa3paboTuMKa, M3roTOBUTENA ¥ NoTpedbuTeNd, OTAEILHO yKa-
3bIBAIOTCA NMPU HEOOXOAUMOCTH COUCIIOIHUTENH PaboT;

- nepeyeHp padoT, NPOBOAUMBIX 3 TUMHU OpPraHU3aL M-
MH;

- CPOKM M 3Tansl BLLIOJHEHHS paboT nmo U3roTomie-
HMIO peIbe(PHOU KapThl;

- MIOPAOOK NMPENCTABICHUA U PACCMOTPEHHUA paboT.

HcxonHbie TpeOOBaHUA YTBEPXKOAIOTCA 3aKa3YMKOM
[OCJAE COrjlacoBaHUsA C Ppa3pabOTYUKOM, HU3TOTOBHUTEINEM H
COMCHOJHUTENAMU. MI3MeHeHns B HCXOHbIE TPpeOOBaHUA MO~
ryT ObITE BHECEHBI OO pa3paborku T3 M nmomnexar corsnaco-
BAaHHIO B TOM XK€ MOPpAIKE, KaK H caMM HCXOAHbIe TpeboBa-
HHA.

2.4. B TexHMUYECKOM 3aJaHHH JOJDKHBI ObITH onpene-
JIEHBbI ¥ H3JIOXEHDI:

- TOPH3OHTAJBbHbIM MacuiTad penbedHOH KapTbl, OX-
BAT TEPPUTOPHUH, POpMaT;

- Ha3HaYeHUe U TUM penbePHOU KapThI;

- MaTEeMaTH4€eCKasg OCHOBA,;



9

- TpeOOBaHUA K TOYHOCTH, reorpadryeckod OCHOBE,
cnoco6aM M3006pakeHus 3JIEMEHTOB COIEpXKaHMs, H300pasu-
TeJIbHBIM CpeACTBAaM M JAPYrHM MOKa3arejisaM, XapaKTepH-
3YIOLMM pa3pabaTbiBaeMylo pelibepHYIO KapTy;

- HaJIM4YHe U XapakTep KapTorpapuyeckinx 1 MHBIX Ma-
TEPHAJIOB, JOCTATOYHBLIX 1% NPOEKTHPOBAHHUA H COCTaBJIE-
HUA pebePHOH KapThl;

- obuHe coobpaxeHUsA O TEXHOJOTUM PEeAaKLHOHHBIX,
COCTABHTENLCKHX, OPOPMHUTENLCKMX H U3AATENbCKUX PadOT;

- IIKAaJIa BEPTUKAJIbLHOrO MacluTaba,

- TEXHOJIOTHA U3rOTOBJICHUA pelbe@HON MOOEIH H pe-
KOMEHIALMH o BbIOOPY crnocoba dopMOBaHuUA;

- OPHMEHTHPOBOYHAasA CTOMMOCTb Pa3pabOTKH M H3IO-
TOBJICHHA peabePHON KapThl,

- rpadUK BhINOJHEHUA paboOT NO npoueccam.

K TexHHYecKOMYy 3aJaHMK> [OJDKHbI NpUNaraTbCs
YTBEP)KOEHHBIE KCXOIHbIE TEXHHUYECKHE TpeOOoBaHHWsA, MaKET
KOMIIOHOBKH, NPH HEOOXOMKMMOCTHK CX€Ma Hape3KH MHOrOo-
JIACTHOM PenbePHON KapThl, CXeMa OOpe3Ku NoMed OTTHCKOB
penke@HON KapThl Jjis GOPMOBAHMA.

[ipu paszpadorke T3 MOryr yrOUYHATHCA MCXOJHBIE
TEXHKHYECKHE TpeboBaHuA. TexHUYecKce 3aHdaHHe YTBEPXK-
JaeTcd 3aKa34KKCOM J10Ce COrJIaCcOBaHUA C pa3paboOTYHKOM M
M3rOTOBUTENIEM.

2.5. Ilpu npoekTMpOBaHHU HEOOXOOHMO YYHUTLIBATD,
YTO KOHCTPYKTHBHO penbedHas KapTa COCTOMT U3 OCHOBHBIX
JacTeH, yKasaHHbIX Ha puc. 2.1.

ObveMHas penbedHas MOOen: Ha Kpasx xaprorpadu-
YEeCKOro HM300pakeHds HOOJKHA COEHUHATLCA C MEXpamMoy-
HBIMM NOJISIMH MOJIOCOM CroHa penbeda B BHOE CKIIOHA NOJ
yriioM oT 45 1o 60 rpaxycoB OTHOCUTEILHO TOPH3OHTAILHOU
MOBEPXHOCTH. Ha MexpaMOUHBIX NONLX pacnojaralTcsa rno-
Joca CroHa penweda U 3apaMoO4YHOe OGODMIIEHHE KaAPThHI.
O0beMHass ¢opMOBaHHAas paMkKa apMHpYeT Kpas KapThi M
MMEET OEKOPAaTHBHYIO ¢yukuuio. DopMoBaHHas penbedHas
paMxa MOXeT OBIThb 3aMEHEHa Ha JEPEBAHHYIO paMy C NoOl-
PaMHHKOM.
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3apaMO4HbI€ NOJA ABIAIOTCA OCHOBOM IS KpeIJIeHUs
KapThl Ha BEPTUKAIbHON HJIH TOPU3OHTAIILHOM NOBEPXHOCTH.
TexHONMOryuecKrue nojas HCNOJb3YIOTCA IId PUKCHPO-

BaHUA penabeHOM KapThl Npu GOPMOBAHUU U MOCHE BBLINOJI-
HEHUSA CBOUX PYHKLUNA yOATAIOTCA.
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Puc. 2.1. CocraBHbl€e YacTH penbedHON KapThl
a - Kapmoezpaguueckoe wu3obpasicenue,om@popmosantoe Ha
o6vemHoi mooenu; 6 - nonoca czona penveda, 8 - MENCPAMOY-

Hble noaa; 2 - obvemHas  (QOpMOBGHHAR  paAMKaQ,
0 - 3APAMOYHbIC NONA, € - MEXHON02UYECKUE NOSIA

2.6. Ilpun npoexkTupoBaHui penbe(PHOU KapThl OCHOB-
HbI€ YCHJIIMA JOJDKHBI ObITh HamnpasieHbl MPEXIE BCEro Ha
obecrieueHUe NOAPOOHOrO M HAAAHOIO OOBEMHOro OTOO-
NaXeHnsa penbeda W €ero COorIacoOBaHHOCTH € OCTAJIbHBLIMH
3JIEMEHTAMH coaep KaHud. [IByxMepHoe kapTorpaduueckoe
H300paxeHHe penbedHOH KapThl JOJIKHO ObITh CHPOEKTUPO-

BAHO C Y4YeTOM mnociaenymuero ¢opMoBaHUs B TPEXMEPHYIO
MOBEPXHOCTD.

2.7. Ilpn npoexTMpOBaHUM PpenbePHOH KapThl B Ka-
4Y€CTBE OCHOBHOI'O UCXOJHOIO MaTepuasna BbIOUpaercs Kapra,
OpUrHHaNX penbeda KOTOPOM MOXeET ObIThb B3AT 3a OCHOBY
NMPH U7 COTOBJIECHUHU penbedHoi Moaenu. OCHOBHBIM KPUTEPH-
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€M BbIOOpa HCXOOHOrO KapTorpaduyeckoro Martepuajia sfB-
NA€Tcs KayeCcTBO U300paxeHus penbeda. Tak Kak npu u3ro-
TOBJICHUH pelbe(PHON MOLENU UCHOIb3YyeTCHd OONBIIOE KOIHU-
YECTBO TOPHM3OHTANEH, HCXOIHbIM KapTMaTepuajl HOJDKEH
UMETh NMOoapoOHyIO wiKaly ceueHus penbeda. STO 3HAUYMUT,
4yTO MAacwITad MCXOHHOM KapThl OOJKEH ObITh B HECKOJNBLKO
pa3 KpynHee Macuitaba NpoOeKTUPyeMOM KapThli.

Kax npaBuiIO, FOPU3OHTANM MENKOMACIUTAOHBLIX KapT
HE nepegarT reoMOPPONOrHYECKUX OCOOEHHOCTEH KapTo-
rpapupyeMon TEPPUTOPHH, NOITOMY, KPOME OCHOBHOIO HC-
XOOHOro marepuana, HeOOXOOMMO MCHOJIb30BAaTH NONOJIHH-
TeNbHbIE MaTeEpHalbl. K TakuM MaTepvasaM MOXHO OTHECTH :

- KapThl C MOCIONHOU THIICOMETPHUYECKON OKPACKOH H
NJIACTUUYECKHM OTOOpa)keHueM penbeda € BLICOTHBIMH OT-
METKaMHM;

- JIMTEPATYPHBIE U CIIPAaBOYHBLIE MAaTEpHaJIbl, COMEP-
Kaluue onucaHue THNOB U popM penbeda, pacnodOKEHHBIX
Ha KapTorpaupyeMoOHn TEPPUTOPHM;

- oporpadMyeckue CXeMbl U OYepKH H300pakaemMoro
penbeda;

- KOCMMYECKHE U a9POCHUMKH TEPPUTOPHUM KAPThI;

- poTorpaduu;

- MEPCMEKTUBHBLIC KAapThl OTAENBHBLIX peabeHBIX 00-
pa3OBaHHUMU.

Ilpu cokpalieHHOM TNpPOEKTUPOBAHHH PpeabedHOM
KapTh!, KOraa B Ka4€CTBE OCHOBbI IJiA (pOPMOBAHMS KCIOJIb-
3yeTcsi OpUruHaa (PU3UKO-reorpad)Myeckor KapTbl TOrO Xe
macuiTaba, H3roTOBJIEHHE OPUIrHHAJIa FTOPU3OHTANEH I pe-
NbePHON MOJENH UMEET HEKOTOPbIe 0COOEHHOCTH.

[Iockonbky meTanbHOCTL U306paxeHus penbeda ro-
PU3OHTANAMHM B 3THX CIYy4asx, KaK NMpPaBUIIO, HEAJOCTAaTOYHA
DJIA U3rOTOBJIEHUA CTYNEHYATOM pelbeHOM MOIEIMU, TO BO3-
HUKAET HEOOXOAUMOCTL COCTABJIEHHA CNEUMANLHOTO OPHUIH-
Hajla ropusoHTaner. Ha 3TOM opuruHale ¢ MCnojb30BaHUEM
OOMOJIHUTENbHBLIX KapTorpadpuyeckux MCTOYHHUKOB Oolee
KPYINHOro Maciuradba aerTaJusupyroT PUMCYHOK TOPHU3OHTANEH
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HCXOOHOH KapThl U HAHOCAT AONMOJHUTENbHbLIE TOPH3OKTAIH.
yMeHbLIasA TEM CaMbIM CEUYCHHE pelbeda.

3aTpaTbl H3 MU3TOTOBJIEHHE CNEUHAIM3UPOBAHHOIO
OpUrdHajia penseda KOMIEHCHPYIOTCA CYLUECTECHHBIM CO-
KPaUIEHHEM 3aTPaT Ha 3Tane OTAelIKU ¢OopM Ha MOIEIH.

2.8. llpu pa3paboTke MaTeMaTH4YE€CKOW OCHOBBI Ppe-
NbEePHON KapThl HEOOXOUUMO YUYHMTHIBATH CHEKYIOINHE OCO-
OEHHOCTH:

~ BLIOOP ropun3OHTANBLHOIO MacuiTaba U oxBaTa TeEp-
PUTOPHH B 3HAYUTEIBLHOHU CTENEHM 3aBHCUT OT opMarTa pe-
NnbeHOU KapThl, KOTOPLIM HOJDKEH OBITH COracoBdH C Ia-
paMerpaMu BakyyM-QOpMOBOYHOU MalUIHHELI;

- Kaprorpaduueckas cerka /JONKHA ObiTL paspe-
XKEHHOH MIIM OH4 MOXET He NCKa3biBaThCd Ha pelbedHON no-
BEPXHOCTH;

- BHYTPEHHAS paMKa, OrpaHUYMBACLIAas KapTorpadu-
Y&CKOe H300paxeHHe, JAOJIKHA NPEACTaBJATbL cOD0M JTHHUIO
6e3 HOMONMHUTENbHLIX HENECHHA HAa OTPE3KH, CONTBETCTBYIO-
I{HE BEJIMYHUHAM IPagyCcoB, MUHYT K UX OONEK;

- BHELUHAS paMKa, Kak NMPaBHNIO, HCKIIOYAETCH;

- OUHPPOBKY MEPHAMAHOB Y4 naparieincd peKOMeHay-
eTCA PacnoyaraTh 3a BHyTPEHHCH PaMKOK Ha IJIOCKHX Majo-
NeHOPMHUPYIOUIHXCA MEXPAMOYHBIX MOJAX H MO BO3MOXK-
HOCTH HCKNIOYATb OLU(PPOBKY HA KPYThIX K.IH BBICOKHX I10-
nocax Croua peaneda;

2.9. KoMnouoeka penvedHbix KapT NPeOycCMaTpUBaeT
PACHONIOXKEHHE 3aPAMOYHOI0 OPOPMIICHUA HA MEXPAMOUYHBIX
MOJIAX C VYETOM LUHPHHEI ITOJIOCHI CrOHBA penbeda.

YCnoBHbIE 3HAKH penbeHOM KapThl, JEr€HAa UIH 110-
SACHUTENbHBIE TEKCT HOJLKHBLI ObITH NOMELIEHBI HA MeEcCTax,
KOTOpbIe MUHHMAILHO AePOPMUPYIOTC NTpu GOPMOBAHHH.

BaxxHoe 3HaYeHHe npu NPOEeKTHPOBAHKHH KOMIIOHOBKH
MHOTOJIMCTHOH penbe(pHOd KapThl npuoOperaer BOMpoOC ee
pasrpadxu, TO €CTb pa3leICHUA Ha OTHECJbHbIC JMCTBI IO
onpeaesIieHHOH cucreMme. MenkomaciutabHele penbedHble
KapThl, KaKk ONPABMNO, ACHATCA HaA JIMCTb! 110 BCAOMOIaTElb-
HbIM JIMHHMAM, NTapajUIenbHbiM M NCPNEHIAMKYIAPHLIM CpeaHe-



13
MYy MepHAHaHy. PazMephbl JTACTOB COrjacoBLIBAIOTCA € MNapa-
MeTpaMH Bakyym@opMoBO4YHOro ob6opynoeaHus. CTbIKH
JHCTOB PEKOMEHIYETCs pacnojiaraTb MO BO3MOXHOCTH Ha
PAaBHUHHLIX Y4acTKax penbepHOM KapTol, a B FOPHBLIX Pauo-

HaXxX - HO{IepeK BLITAHYTLIX QGOPM penbeda.
Kaprorpadpunueckoe us3obpaxeHue MHOTONNCTHOH pe-

nbepHON KapThl HOJIKHO IM€YaTaTbCA MOJHUCTHO C MEPEKPHI-
THeM A0 10 MM CO BCEX CTOPOH K4XIOIrO JIMCTA, HE NMPHUMbI-
KaloMUX K BHYTpPeHHed pamire. Kpome TOro, Ha Kaxzom
aucTe puckamMu yepes 20-30 cM U KpecTaMH 110 yriiaM JOJXHa
ObITb OTMEYEHa NpeaArnoiaraemMas JUHUA CThIKA.

Ha MakxeTax KOMIOHOBKH ONHONUCTHEIX penbedHBIX
KapT M Makere pasrpad)kd MHOTONUCTHBIX pelibedHBIX KapT
HOJIXKHB! GBITh OnpeneNncHbl ¥ YKa3aHbl pa3Mepbl KapTorpa-
dbuyeckoro M3oOpaxKeHus, IIMPHUHA CIrOHA penreda, pa3sMepH
H pacnoIOXKeHUE BPE3OK, NapaMeTpsl miaoniagm, 3aHuMaeMon
Ha3BaHMEM KapThbi, BHIXOOZHLIMM JAaHHbIMU U APYTUMH 7IJI€-
MEHTAaMH 3apaMOYHOIro O(OpPMIEHMA, LIMPHHA MEXPAMOY-
HbIX I10JIEH, LIKPUHA U NPOoPUIIL 0OBEMHON (GOPMOBAHHOH
paMKH, LIMPHHA 3apaMOYHbLIX NOJIEH, LIMPUHA TEXHOJOTrvYe-
CKHX MOJEH. A TakXe JO/DKHA ObiTh yKa3zaHa JTMHuA O00Opesky
TEXHOJIOTMYECKHX MONIeH U oO0LMe pa3sMepbl 3arOTOBKH TeEp-
MOIMUIACTUYHOM IUIEHKM [UIA [ieYaTh Kaprorpaduuyeckoro
u3o0paxkeHus U nocuaepyouerce d¢opmoBadus penbedHON
KapThl.

2.10. IIpoexTupoBaHue comepx aHus penbedHON Kap-
Tbl CBOJNUTCA K ONPEHECICHHUIO 3TIEMEHTOB U OOBEKTOB CONEP-
XKAHUS U HOPM KX oTOOpa C Y4EeTOM Ha3HA4YCHUS KapThl., Tep-
PHATOPUH U UCXOIHLIX KAPTOIrPA(PHUUECKUX MATEPHATIOB.

OOHUM M3 OCHOBHBIX 3IEMEHTOB COAEPKAHUA penbed-
HOH KapThl ABJIAeTcs ruaporpaguueckas ceTb, TaK KaK OHa
NOQUYEPKUBAET pacuJIeHEeHHOCTh penbeda. Ilpu npoexkrrpo-
BaHHH BaXXHO JOOUTLCA UX MPaABUIBHOIO COOTHOLHEHHUA. Yem
IeTalbHEe NMOKA3bIBAETCA peyHas CEeThb, TEM MAeTajJbHee OOJ-
XKeH OblTb nepenaH penbed, U , KpOME TOro, Mexay coboi
OHH JOJI)KHbI ObITh COITaCOBAaHEI B OYEPTAHHUAX.
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Kpome o6bemMHOro orobpaenus, penbed Ha penbed-
HBIX KapTax MOXeET ObITh MNOKa3aH TCHUINCOMETPHYECKOH
OKpackoM crymneHeil. Takas okpacka BBINIONHAETCA KAK B Tpa-
NULIMOHHOM LIKaJIe, TAK U B OCBETIIAIOLIEHCA K BEPLIMHAM HIIH
XMBONYCHOH LBETOBOH 1IKANE. DPPEKTHO BHINIAAAT KAPThI C
PacKpackoM, COCTBETCTBYIOLIEH pacnpeaeieHHIO BEPTHKAJIb-
HOM NMOACHOCTH B ropax.

B xomMOnHauuu ¢ GOHOBOM TEMATUUYECKOH HArpy3KoH
(MpUPOAHBIE 30HLl, K T.A.) Ui nogdepkusaHua Gopm pelibe-
¢a Moxer ObITh MPUMEHEHA OTMBLIBKA NMPM YCIOBHUHU BEPTHU-
KaIbLHOro ocBelleHud. [IpuMedenne OTMBIBKH penbeda npu
YCIOBUH OOKOBOIrO OCBEIIEHHS HE IONYCKAECTCA K3-332 B3aUM-
HOI'O HCKIIIOYMEHUA UCKYCCTBEHHBIX U €CTECTBEHHDLIX TEHEU NPU
NOBOPOTE pelibePHON KapThI.

[IpuMeHeHHe TPAOUUMUOHHBIX IITPUXOBBIX BHEMAcC-
MTAaOHBIX YCAOBHBIX 3HAKOB (POPM penbeda npu NpOeKTUPO-
BaHUH penbe(pHOU KapThl orpaHduuBaercia. Kak rnpasuno, He
MMOKAa3bIBAOTCA CQPU3OHTANH, OOpPBIBLI, YCTYNBI, CKalbl, Kyp-
raHbl, OCTaHLbl BLIBETPHBAHUA. ITH QOopMbl penteda peko-
MEHIYETCs MO BO3MOXHOCTH OTOOpaxarb QObeMHO. Heob-

XOOHMO CTPpEMHUTBCA K YMECHBUICHHIO KOJIMMECTBA BBICOTHHBIX
OTMCETOK.

YCIOBHBIM#A 3HAKAMHU MOryT ObITh MOKa3aHbI 3JIeMEH-
Tbl NOYBEHHO-PACTUTEILHOI'O MOKPOBA, UMEOLUE onpeje-
JIEHHBbIE apeasbl pacnpocTtpaHeHusa. K takum ¢gopMaM OTHO-
CATCA MECKH, KYPYMHUKH, 00JI0Ta, COIOHYAKM, JEAHHUKH, Ma-
TEPHUKOBLIE JIbIIbI H T..

HaceneHHble nMyHKTHI, NyTH cCOOOLUEHUR] H APYrue dJie-
MEHTBI COIEP>KAHHA, CBA3aHHbIE ¢ AEATENILHOCTHIO YEJIOBEKA,
Ha peabedHOU kapTe OO/DKHBI ObiTk 60j€e TIATEeHbHO OTO-
6paHbl U 0600LIEHBI 33 CYET YMEHbLUCHUs Tpajalui, 4eM Ha
aHAJIOTMYHOM MO HAa3HAYECHUIO U MacluTady JBYXMEPHOM Kap-
TE€.

Ha penbedHbiXx Kaprax Ha3sBaHUA U UUPPBI HEOHXO-
OMMO paszMellaTb ¢ yueroM obnemMHOCTH penbeda u aedop-
MalidHM TUIACTHKA C KapTorpaduyeckum H300paXeHHeM B pe-
3yabTaTe GopMoBaHuA. A nyuined YMraeMOCTH HAaONMUCH
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PEKOMEHAYETCS paciiojlaraTb B MeCTaxX HaWMEHbLIEero pacTs-
KEeHHA JUIEHKHM, Ha3BaHUA XpeOTOB M BEPUIMH NPEANOCYTU-
TEJIbHO pa3MeLlaTh HA UX I0KHBIX CKJIOHAX, 3 Ha3BAHUA Pex -
Ha ceBEpHhIX CKJIOHax. Iloanmucu 0O0BLEXTOB MHOIOJHCTHOM
penbeHOR KAapThl HE HOJDKHB! MPOXOLUTL YEPE3 CTBIKM JIKC-
TOB. HMcxnrouedue COCTaBIAIOT NOANMUACH B PaspsaiKy B Ciy-
gae, €CJIU CThIK PacCONOXEH MeXay CykBaMHu.

2.11. IlpuHuMnUaarHOE 3HaYEeHHE NPHU NPOEKTHPOBA-
HHH peliePHbIX KapT HMeeT BbIOOP COOTHOLHEHHsS MEXOY
TOPH3OHTANILHLIM M BEPTUKANLHLIM MacLUTabaMHu.

[Ion BepTHEKaJIBLHBLIM MacuITaOOM NOHHUMAIOT OTHOLIE-
HHE, NOKAa3biBAIOLIEe BO CKOJILKO pa3 NPEBLILICHUE TOYKHY Haf
YPOBHEM MOPs Ha MECTHOCTH YMEHLIUEHO NPH ee OoTOOpaxe-
HiW Ha penbelpHOU Kapre. BepTukanbHbii MacluTtad ykasbi-
Baercsa B TOH e GopMe, YTO H TOPHU3OHTAIbHBIU.

[IpaBubHOE B T€OMETPUYECKOM OTHOLIEHHH H300pa-
XeHue penbeda MECTHOCTH MOXET ObiTh MONYYEHO TOJBKO
1P OOUHAKOBLIX TOPU3OHTAJILHOM M BEPTUKAJIBLHOM Mac-
iiTabax kapTel. OQHAKO MPAKTHYECKHA HAa MENKOMAacIITaOHBIX
penbedHbIX KapTax Takoe H300pa>keHHe Mmojydaercs Mao-
BEIPDA3UTENbHBIM, @ UHOrga peabed BoOOLIE HE YHUTaAETCH.
[IoaToMy HEOOXOAUMO yBEMMUYEHHE BEPTUKAJILHOIO MaclLITa-
0a NO OTHOWIEHHIO K FOPU3OHTAJILHOMY. UeM Meabue Mac-
mrTad penvedHOR KapThl, TeEM OoablLIee NMpeyBeIHUYEHHE MPHU-
XOQUTCA BBOOAUTD.

BoIOOp BEpTHKAILHOrO Macuitada 3aBHCHT OT IOPH-
30HTAJBLHOro MaciiTaba, Ha3Ha4YeHUS KapThl, BEIMYHHBI Kap-
TOrpadupyeMoOr TEPPUTOPHHM, XapakTepa H3006pa)kaemMoro
penbeda, cnocoba U3roTOBJIECHHA CTYNIEHYATON MOJIEIIH.

iIpu BBIOOpE BEPpTUKAIBLHOro Maciitaba Henb3d AO-
NyCKaTh 3HAYUTENbHBIX HCKAXEHUH penbeda C HEECTECTBEH-
HbIMH dOpMaMHU U KPYTHIMU CKIOHaMH. KpyTH3HA CKIIOHOB
Ha MOJenH, 3a MCKIIOYEHUEM HeOCHbUHIMX Y4YacTKOB, He
NOJDKHA npeBbiliaTh 60 rpagycos.

A MenkoMaciuTabHBIX penbedHbiX KapT, KOraa kap-
TOrpaPUPOBAHUIO NMOJIEKUT CIAOXKHBLIU H pa3HOOOPA3HBIN MO
CBOEMY XapakTepy peiabed, NpUMeHs0T nepeMeHHbid BEPTH-
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KanbHbIM MacuiTad. OTO BBI3BAHO TEM, YTO €¢IMAHOE BEPTHU-
KaJbHOE NPEyBEIUYECHHE HE MO3BOIMET OJHOBPEMEHHO OTpa-
3UTh XapaxTEpHbie OCOOEHHOCTI penbeda paBHUHHBIX U IOP-
HbIX PAUOHOB. B 3THX ciydasgX B BEICOKOIOPHBIX 30HAX pe-
KOMEHLYyeTca Oostee MEIKMEA BEPTUKAILHLIU Maclutad, KOTO-
DI RO3PACTACT NPHU NEPEXOJE K PAaBHUHHLIM 30HAM.

Meroauka BeIOOpa BEpTUKANBLHOroc Maciurada cocro-
MUT B [IOCTPOEHUU fipodunen penbeda no HECKOALKUM Hanbo-
jiee XapakTEPHBLIM HaAMpaBJICHUSIM B Pa3IMYHbLIX BEPTUKAIL-
HbIX Macuitabax. Ha ocHOBaHMM aHwIH3a 3THX NPOPHIIEH
BbIOMpaercas Haubonee uyenecoodOpasHBIlH BePTUKAILHBIN
MaclmTad, B KOTOPOM H M3TOTORIAETCS MOJedb penbeda.
[Ipumep nccTpoerus NpoduUns B PasMUYHbLIX BEPTHKAILHbIX
MaclrTabax (HpUBEOEH Ha pUcCyHkKe 2.2,

Puc. 2.2. Ilpoduns penveda bosbuioro u
Majioro Kaska3za kaptel Poccun macmitaba 1: 16 000 000
1 - npogpunv 6 eepmuKanbrom macumabe, peKoMeHoOyemom 0as
ROCMPOEHUA penbePHOU MoOe I
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B T3 Ha penbedHYyO KapTy BoiOpaHHas LIKajda BEPTHU-
KajJbHOro Macuraba noikHa ObITb NPEOCTaBiI€HA B BHIOE
TaOIuLbI, TOe AOJDKHBI OBITh YKa3aHbl BLICOTHBHIE CTYNEHH B
COOTBETCTBHU C CEUCHHUEM pelbeda B MEeTpax, TOJLIMHA KaX-
NOW BBICOTHOM CTYINEHM B MM, BbICOTA KaXXIOHU BbLICOTHOM
CTYNEHHU HaJd YPOBEHHOM MMOBEPXHOCTBIO B MM, OTHOLIEHHE
BEPTUKAJIBHOro Macumradba K rOpU3OHTAILHOMY Ha YpPOBHE
Ka>XXIOU BBICOTHOHU CTyneHu. B Ttabmuue 2.1 nmpuBeaeHa LIKa-
Ja BEPTUKANBLHOro Macuwitaba maias npoduias 1, nokasaHHOrO
Ha puc. 2.2.

B cnoxHpIX cay4yasX npu U3rOTOBJIEHUU MHOIOJIUCT-
HbIX PeabePHBIX KapT PEKOMEHAYETCAd INMPOBEPATL NMpPaBUNIb-
HOCTb BbIOOpa BEPTHKAJNBHOIO Macuwitaba H3rOTOBIIEHUEM
bparMeHTOB MOJENN.



- 1000

2000
[ 3000
| 4000
[ 5000
7000

138

Tabauna 2.1

BHCOTA
0,6 1 96

lllm
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3. I3rOTOBJEHME PEJILE®HBIX MOJEJIEN

3.1. U3roroBneHue 06bEMHBIX MOJIENEH penbeda npo-
BOMMTCA B aBa 3Tana. CHauana CTPOUTCA U U3rOTaBIMBACTCS
CTyneHyaras MOJENb, 4 3aTEM OHa MOIEIUPYETCs, TO €CTh
CTYIEHU CrIa>KUBaAIOTCA.

3.2. HsroroBiieHHe CTYIEHYaTbIX MOIENeH penbeda
I MEJIKOMACIITAaOHBLIX KapT BBIMOJHAETCA MYyTEM Hapallu-
BaHUS TOPHU3OHTAJbLHLIX BBICOTHBLIX CiI0€B. g 3TOro kax-
AYI0O TOPU3OHTAJIL MOAHUMAIOT HA({ HUXKEJIEXKALEH HA BbICOTY
CeUeHUsn penbeda B NPUHATOM JIA OJAHHOW MOJENIU BEPTHU-
KalbHOM MacuiTabe. [Ipu U3roTOBIEHUM TAaKUX MOJEIEH MC-
NOJB3YTCA Pa3sMUHbIe JUCTOBLIE MaTepuansl (paHepa, Kap-
TOH, IJIACTHK, JTUCTHI U3 MJIACTHIIMHA MUJIA BOCKA M T./.).

Haubonee mOCTYNHOHW ABNAETCA TEXHOJOIHS, OCHO-
BaHHasd Ha MOCIEOOBAaTEIbHOM HapallMBaAaHUU KapTOHHBLIX
cioes. OHa npegycMaTpuBaeT BBLINOHEHHUE CIEAYIOLIUX OmNe-
pauuu:

- 3arOTOBKa MaTEPUAJIOB;

- U3TOTOBJIEHUE OCHOBBI I COOPKH MOJENH;

- MOArOTOBKA KaAPTOHA K BBIPE3LIBAHUIO;

- BbIpE3bIBAHHE CIIOEB U3 KAPTOHA;

- cbopka Moxenu penseda;

- KOPPEKTYpPa MOJEIH.

3.3.1. {ns U3roToBleHUsA CTYNIEHYAaTGH MOJEIH CHOCO-
OOM HapaUIMBAHUS KAPTOHHBIX CIOEB TPEOYIOTCA CIEAyIOLIKE
MaTepuaibl: KAPTOH, paHepa, JEPEBAHHBIE PEUKH, K€U, ME-
KHE JKeJe3Hble U JAepeBAHHbIC I'BO3AU (INMUALKH). DTH MaTe-
pHaNbl JOJDKHBI OTBEYaTh CIECAYIOUMM TPEOOBaHUAM.

KapToH D0mXeH MMETb MEJIKOBOJIOKHHUCTYIO CTPYKTY-
Py, JErKo pe3aTkCs HOXXOM, HE PasMOUYAIMBATBLCA Ha Cpese.
TommuHa xkapToHa NoabUpaeTcs B COOTBETCTBUU C CEUEHUEM
penbeda B BLIOpAaHHOM BepPTUKaIbLHOM MacuiTtadbe. Ecnu kap-
TOH TOHbIIIE, YEM HYXKHO, Ha HEr'O HAaKJIenBarT OyMary.
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darepa U pPEeUKM HEOOXOOMMBI IJIA M3TOTOBJIEHUSA
OCHOBbI I COOPKM MOJEIM WJIM MOHTAXa HECKOJBbKUX MO-
Oened MHOIONIMCTHOM penbedHON KapThl.

daHepa AomxHa ObITh ONMHAKOBOMW TOJIUHKHBLI HE Me-
Hee 3 MM, XOPOLIO NPOKIEEHHOU, HEMOKOPOOIEHHOM.

Pellkn noMmxHbl ObITh POBHBIMH, U3TOTOBJIEHBI U3 CY-
Xoro apepesa, 6e3 Cy4ykoB.

Jlna cxkiaedBaHus Oymard, KapToHa, JepeBa MOXHO
[IPMMEHATL CTOJIAPHbIA, Ka3€MHOBBIM UM APYIrHe copTa Kied,
KpOM€ CHMJIMKATHOTO U HEKCTPUHOBOIO, TaK KaK IOCIEOHHE
IUIOXO CKJIEMBAIOT KApPTOH.

3.3.2. OcHoBa npencrasaseTr coOoi ¢paHEpHbIH IIHUTOK,
YKPEMIEHHbIX MO KpasM M OMAaroHajdsaM OEPEBAHHBIM MOJ-
paMHuKOM. IlnaHku noapamMHMKa HOJDKHbI OBITH COE€OUHEHBI
" yrinoMm B nosiaepeBa” Ha kiero. Ha nogpaMHUMK HakKJIEeUBaeT-
ci daHepa M npudbusaercd reo3aaMU. [IOBEPXHOCTE OCHOBBI
JNOJDKHA ObITh IUIOCKOU, HU)KHHUE CTOPOHBI BCEX IUIAHOK MOJI-
pPaMHUKa JOJKHBI HAXOJAUTBLCA B OOHOHM IJIOCKOCTH, rapan-
JETbHON BEPXHEH TUIOCKOCTH OCHOBBLI. Pa3Mepbl OCHOBEI
JIOJDKHBE OBITH OOJIbLIE Pa3MepOB 3aPaMOYHBIX MOJIEH MPOeK-

THUPYEMOH penbepHOU KapTbl Ha IMIOIKaAb, 3aHMMAEMYIO
onajyOKkou npu OTIUBKE paboynx KOMUH.

3.3.3. IIpu noaroTroske xapTOHa K BbIPE3LIBAHUIO Bbl-
COTHbIX CTYNEHEH HEOOXOAUMO Ha €ro NMOBEPXHOCTU HAHECTH
FOPU3OHTAIH, MO KOTOPBIM OyaeT NMpOU3IBOIUTLCA BbIpe3a-
HUE. DTO MOXHO CAENAaTh ABYMS criocobamu.

IIepBbin cnocob cOCTOUT B TOM, YTO Ha MOBEPXHOCTH
KapTOHa HaKJIeUuBalOT OyMa)kHble OTTUCKM OPHUTHUHAJIA Pe-
nbega, Ha KOTOPLIX IOC/IE€ BbICHIXaHMA TMOAHUMAIOT SAPKUM
LIBETOM IO OJHOU ropu3oHTanu. Kier pekoMeHayeTcs HaHO-
CATHL HE HAa OTTHCKHM KapThl, a Ha KapTOH. Eciiy 14 yBenuye-
HUA TOMILMHBI HA OAHOM CTOPOHE KapTOoHa Oblia HakKIeeHa
Oymara, TO OTTUCKH CIEAYyeT HAaKJIeUuBaTb HAa OOpaTHOH CTO-
POHE KapTOHa.
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[To BTOpOMY criocoOy ropu3OHTaIu HaAHOCATCI KOIH-
POBAaHHEM HENOCPENCTBEHHO HAa KApPTOH C NMOMOUILIO MAHTO-
rpada WM yepes KONUPOBaibHYyIO Oymary. C opuruHaia pe-
nbeda Ha KaXKIBIN JIUCT KapTOHa HOJDKHBI ObITH CKOMHPOBA-
Hbl MO OBE€ cocegHUE ropusoHTanu. OgHa rOpU3OHTAIL KO-
nupyercd AJIA BbIPE3aHUs BBICOTHOrO CJOsA, a cCleayrouas
FOPHM3OHTAaNIb NOTPEOYETCA NPpU OPUEHTHPOBAHUU U MOHTAXE
CIEOYIOLUIEN BLICOTHOM CTYIIEHHU.

3.3.4. /Insa BbIpe3bIBaHUA MO HAHECEHHBIM HA KapTOHE
KOHTYPaM MOXHO MCIIOJb30BaTh HOX HWIHU JIAHUET, JJIEKTPO-
HPOXXKUTALIMHU JIOO3MK, 3JIEKTPOMEXAHHYECKUH JIOO3HMK,
3MEKTPONPOLIUBOYHBIN CTAHOK.

BripesbiBaHHE ¢ TOMOUIBIO HOXKA WM JIAHLIETA SBIAECT-
csi OYE€Hb TPYAOEMKHUM NPOLUECCOM U PEKOMEHAYETCA K MHPH-
MEHEHUIO NMpU HEOOJbLIOH PaCUIEHEHHOCTH penbeda uiau
OTCYTCTBUU HOPYIHX TEXHHYECKUMX cpencrB. Pabota cyiue-
CTBEHHO OOJiler4yaercs Mnpd MNPHUMEHEHUU 3JIEKTPONMPOKH-
CaloLIEroc WK 3JIEKTPOMEXAHUYECKOTO HO003UKa. IJIEKTPO-
MPOXXUTAIOLMHU JTOO3HMK COCTOUT M3 METANNIMYECKOH MOYIH,
KOHUBI KOTOPOM CTAHYTBI HHXPOMOBOH MMPOBONOKO

( puc.3.1). 1
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Puc. 3.1. OnexTponpoxuraommii 10031k
I- oyaa, 2 - pykosmka, 3 - HUXpOMOBAs NPOBONOKA, & - 31eK-

MpOowHyp
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[IpuHUMN ACHCTBHMA 3JEKTPONPOXKUTAIOLIEro aob3uka
3aKIIIOYAETCd B TOM, YTO NPH NPONYCKZHUU YeEpe3 NMPOBOJIOKY
(3) NOCTOAHHOTO TOKA OHA PacKaJsAeTCA M MPOXUTaeT Kap-
TOH.

ITpu pabore no63UK AepxaT 3a PYKOATKY (2) Tax,
yTOOBI HUXPOMOBAA NMPOBOJOKA ObuLIAa PACHOJIOXKEHA BEPTH-
KalbHO. BKIIOYUB 3JIEKTPOPEryIUPYIOLIIEE YCTPOUCTBO H
YCTAaHOBMB HeoOXomumoe pabouee HanpsKeHUe BEAyT pacKa-
JIEHHYIO ITPOBOJIOKY IO HaMEYE€HHOU JIMHHUM, MPOXKHUras YyJo-
JKEHHBIM Ha JOCKY JUCT KapToHa. IIpu 3ToM 1063uk Tpedyer-
cA MnepeMellaTs BBEPX U BHU3, 4TOOBI HAa NMPOBOJIOKE HE Ha-
KamauBanca Harap. llomeuieHwe, B KOTOpPOM NPOBOAUTCA
BbIpE3bIBAHUE SJEKTPONMPOXKUTAIOUM JTOO3UKOM, HOJIKHO
HMETHb BbITAXKHYIO BEHTWIALMIO, TaK Kak npu pabore obpa3sy-
€TCH AbIM.

INEeKTpOMeEXaHUYECKHH JTOO3HUK ( pHC. 3.2 ) npencras-
nsgeT cobou kopnyc (1), B BEpXHEH 4acCTH KOTOPOIO yKperie-
Ha NPYXUHALAA Ayra (2), @ BHYTPH Pa3sMELIEH JIEKTPOIPH-
BOA cO ctrepxkHeM (3). CrepiKeHb BbIBEAEH YE€pPE3 OTBEPCTUE B
Kpoilike (4), cnyxauied paboduM cTOJIUKOM. Mexay ayrov u
CTEP>KHEM 3JIEKTpONpHuBoAa 3akperuiserca nuiaka (5). Ilpwu
BKIIOYEHUH JIOO3MKa CcTEepXeHb HayuHaeT BUOpUpOBaTh, M
NUIKA nepeMelaercs BBepxX U BHU3. [Ipu npopeske Heobxo-
OUMC YIOXEHHBbIM Ha CTOJIMK JIMCT KAPTOHA [EepEMELIaTh Ha-
BCTpeudy 3yOLaM MNUIKH, NOBOpAYuBasg €ro B HY)XHOM Ha-
NMPaBJICHHUH.

DNEKTPOMEXAHUYECKUH JIOO3MK B OTIUYHME OT 3JICK-
TPONpOXUramwero Jygodsuka BO BpeMs padOTHl He gaer
ObIMa, HO MO NMPOM3IBOAUTEIBLHOCTH YCTYNAET MOCIEAHEMY
HexoToporo noBublIIEHUsA MPOU3BONUTEINLHOCTH TPYAa MOXK-
HO JOCTUYb, NMPHUMEHAA CNEHAJIbHYIO BUTYIO MUIKY C 3yObs-
MM BO BC€ CTOPOHBI, OJHAKO MPH BLINMWJIMBAHUU OOpasyercs
TOHKasA jieTy4as Nblib.

boJsiee NPOU3IBOOUTEILHBIM U 3PTOHOMUYHBIM NMPHUCIIO-
coOOJICHUEM 11 BBLIPE3LIBAHUA KAPTOHHBLIX CIOEB ABJIAECTCA
NMPOLIKXBOYHBIM CTAaHOK (pHc.3.3), KOTOPbIK MOXET OBITH HU3-
rOTOBJIEH Ha 0a3e 3JIeKTPOMEXaHUUYECKOTr O JIOO3UKa.
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Puc. 3.2 Di1eKkTpOMEeXaHUUYECKHUH JTIOO3UK
1 - Kopnyc, 2 - 0yza; 3 - cmepoicens, 4 - KpblwiKa, 5 - NIKQ
2

Puc. 3.3. IlpomunBOYHBIM CTAHOK
1 - Kkpvruuka cmoauka,; 2 - oy2a; 3 - CINEPIHCEeHb 3/IEKMPONPUBO-
oa, 4 - xopnyc. 5 - gpuxcamop Kapmora, 6 - INEKMPOWHYD,
7- uz2na.

Beipe3biB&HHE BLICOTHOTO CJIOS M3 KAPTOHA Ha CTaHKeE
OCYLUECTBIAETCA TMPOKAJIBLIBAHUEM  WUITIOH, BHOpHpYIOLUEH
BOOJbL CBOCH EEPTHKANLHOM OCH . /119 mpope3kn HeoOXoauMo
YJIOXKHTbL CIOH KapTOHa Ha KpbILIKY paboyero CTOJHUKA,
OMYCTHTb UKCATOP ¢ NPO3PauYHbIM NPHUKUMHbLIM OCHOBAHU-
€M, BKIIIOYHTbL CTAHOK B C€Tb H BECTH KApPTOH BAOJb JIHHHHM
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FrOpU3OHTaNU. Yacrora BHOPUPOBAHHA MIVIbI BEIMKAa M He
OrpaHM4YMBaET CKOPOCTH NMEpPEMEUIEHUs KapTOHa. bbicTpoTa
nepeMelieHuss KapTOHAa 3aBUCHT OT CKOPOCTH, C KOTOPOM
ONepaTop MOXKET CIEOUTh 32 TOYHOCTBHIO BEAEHHUSA HUIJIbI IO
JIMHUHU TOPHU3OHTAIIN.

3.3.5. IIpu cH6opke cTynneH4aTOu MOJENHN pelibega CHA-
yajja Ha OCHOBY HAaKJEUBAETCd JUCT KapTOHA C OTTUCKOM
KapThl, HA KOTOPOM NpOpe3Ka FOPU3OHTAJIEH HE IPOBOIM-
nach. 3aTEM NOCIENOBATENLHO HAKJIEUBAKOTCA U MPpUOUBAIOT-
CA MEJIKUMH IBO3AAMU M JEPEBAHHLIMU LUNUILKAMU BCE BbI-
pesaHHble coM. IlocineaqHue CIOU 3aKkpemIsaoTCd TOJbLKO JX€-
PEBAHHBLIMH INMHIbKaMH. BLICTYNMBIIMHA M3-MOMA CIOEB KJEH
HeobxoauMo yOopaTb [0 ero BbicbiXanus. OTAeabHbIE MENIKUE
BEPILUMHLI, KOTOPbIE TPYAHO BbLIPE3aThb U3 KApTOHA, MOXHO
IenaTh U3 UINaKJIeBOYHOW KoMNo3uuuu. HakneuBaeMele ciiou
HEe NOJIKHbI UMETh 3aMETHLIX Ha IJIa3 HECOBMEUIEHUH KOHTY-
POB U CETKH KOOPAUHAT.

3.3.6. Koppektypa cCryneH4aTod MOJEIH NMPOBOAUTCA
C LEJIbI0O NPOBEPKH NPABWILHOCTH MOJOXEHUS (POpPM penbe-
¢a, a TakXXe BBHINOJNHEHUA TEXHUYECKUX TPEOOBAHUU, NpPEeab-
ABJIAEMBIX K MOJEIIH.

[IpaBHILHOCTD JUIAHOBOIO NOJOXEHUSA POPM penbeda
NPOBEPAETCA NYTEM CIMUYECHHUA MOIEIU C KAPTOU H U3MEPEHHU-
€M PACCTOSAHMH OT XapaKTEPHLIX TOYEK penbeda N0 Kpaen
moaenu. (CMeElIeHUEe XapaKTEpPHbIX 3JIEMEHTOB penbeda B
NIAHOBOM MNOJIOXXEHHWHU HE NOJDKHO npesbiiaTh 2 MM. Ha
CTYNEeHYaTOU penbePHONW MOAENM HEe NOMKHO OBITHL Mpo-
[IYCKOB CIIOEB U OTHEIbHbIX BEPLINH. Bce 10N JOJKHEI ObITh
NMPOYHO NPHUKIEEHBbI, HE OOJDKHO ObITb HABMCAHHUM BHILIENE-
XKALIMX CJIOEB HaJ HAJ HUXKEJIeXXallMMMU.

3.4. Ilo cpaBHEHMIO C MEXAHUYECKUM Pa3pe3aHUEM UIU
MPOXXHUIaHUEM KapTOHA ropa3io MEHLUIUX YCHIIMH OT omnepa-
TOpa TpebyeT TeMnepaTypHOe pacceKaHWe BbLICOTHBIX CIIOEB
M3 TEPMOIUIACTHYHOTO IUIEHOYHOro Marepuana. Kpome roro,
3TUM CNOCOOOM MOXHO TMNOJNYy4YaTb BBICOTHBIE CTYNEHU [IJIA
MOIeJIEl ¢ CHIIbHO PacCUYJIEHEHHBIM peibedoM.
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B kauecrBe mMarepuana Uit U3LOTOBJIEHHMS CIOEB pe-
KOMEHAYyEeTCA MPUMEHATDL MUIACTUKHU MOJUBHHUIXJIOPHIHOU M
NOJMMCTUPONLHON TPYNIMbl, BbINYCKAKOLWMKECA TOJLIMHOU OT
0,2 MM 10 2 MM M Bosiee. [{nd nosnyueHUs BbICOTHBIX CTyNEHEH
U3 Iuractuka npumensercs npubop IIBP  "Kontyp”
(puc. 3.4.). OH COCTOUT M3 TEPMOMEXAHUUECKOIO HOXKaA, OJ10-
Ka NMUTAHUA 4 CTEKJIAHHOU OCHOBBI.

[Ipunuun padorut npudopa [IBP "KoHTyp" ocHOBaH
Ha TOM, YTO BbIpE3bIBAHUE BbLICOTHOU CTYNEHHU OCY-
LIECTBJAETCA IMYTEM MNPOIUIABJIEHUA TEPMOIUIACTUYHOIO JIHC-
TOBOI'O MAaTEPHUaa, YJIOXKEHHOIO0 Ha CTEKJIAHHYIO MOIOXKY,
B MECT& KOHTAKTa C HarpeTbiM pe3uoM HOXa nNpU obBOAE UM
HaHeceHHOHW ropu3oHTanu. Iloanoxka, obnanas HU3KOH Ten-
JONPOBOAHOCTLIO, MPENATCTBYET PACIPOCTPAHEHHUIO Teruia
[0 JINCTY IJIEHKU W yrpyOJIEHUIO noJ €ro BO3JAEUCTBUEM JIH-
HUU paspesa.
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Puc. 3.4. [Tpubop I1BP "Kountyp"

TepMOMeEXaHHUUECKHUH HOX COCTOUT U3 PYKOATKH (1).
COCOMHEHHOHU ¢ HarpeBaTeseM (2). Ha KOTOPOM C MOMOLUBIO
BUHTA (3) kpenutTca peseun (4). Pesen MOXET MEHATHCA MO
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YCMOTPEHHUIO ornepatopa. TepMOMexXaHUYEeCKMH HOX C [O-
Mollblo npoBoga(d) ¢ Buiako# (8) noakmouaercs K OJOKY
nutaHua (7). TepmoMexanndeckuil HOX B HepadboueMm MnoJo-
XeHHUH YKJIaabIBaeTcs Ha NOACTAaBKY (6).

BenuyuHa TOKa, NMOAABAEMOro Ha TEpMOMeExaHHYe-
CKHH HOX, peryaupyerci ¢ nomouwbro 6ioxa nutanus. Ha
nepeaHed navenu Onoka pacnonoxeHol TymOiep "Certb" c
MHIUKATOPHOM JIaMIIOYKOW, PYUYKHU IJIABHOIO U JUCKPETHOTO
PEryJIMpOBaHUA MOJABAEMOIr'0 Ha HarpeBaTelb HOXAa Hampsi-
KEHMUSI, NTPENOXPAHUTENL, pa3beM IJId NMPUCOEHAUHEHUS TeEp-
MOMEXaHUYECKOTro HOXa. OT 3agHed naneau OJMoka OTXOAMT
3JIEKTPONPOBOJ ¢ BUWIKOH IS NOAKIIOUYEHUS NPpUOOopa B CeTh.

HanpsxeHue, nogaBaeMoe OT CETH, TUCKPETHO IOHU-
xaerca 6nokom mo 12, 14, 22, 24, 36 unu 42 BoabT. Hanps-
XKeHUe noadupaercs OMNbITHLIM NMYTEM C YYETOM BHMIA Harpe-
BaTeNA HOXA U TOJLUUHBI MPOIUIABIAEMOroO MJIacTHKa.

IIpu pabore pekoMeHAyeTCA pe3ell HOXa HaKJIOHATH
nox yrioMm 80-85 rpaaycoB B CTOPOHY MNOBLILIEHUA penbeda.
B 3ToMm cinyyae oOpasyromuucs npv NpoOIJIaBAEHHHM IUICHKH
obion Oymer ocraBaTbCd Ha yHaldeMOH YaCTH BBICOTHOIO
CJIO4.

C noMowsio "KoHTypa" MOXHO 32 OOMH NPUEM NOJY-
yaTth CcTyneHu tomuuHod pmo 1,0 mMm. Ecium Heobxomuma
Oojibillasg TOMIIHHA BLICOTHOrO Mosca, TO BbIpE€3aHHBbIN CIOMH
HaKJIeUBAaeTCA Ha TUIeHKY 0e3 HU300pakeHus u NOBTOPHO BbI-
pesaercid. CxieiKy BBICOTHBIX MOSCOB PEKOMEHAYETCS BbI-
MOJHATL TMPOMBILIIEHHO BBLINYCKAEMbIMM KJI€AMH THNA
"MomeHT", 1Mo KijIesMH Ha OPraHMYecKHX PacTBOPHUTEIAX,
NMPUTOTOBIAEMBIMH NO NPHBEAEHHBIM HHXKE PeLIENTaM.

PeuenTt N 1. Kneit nns ckieuBaHus
"ITnactkapra" (YP-2)

" Hecmokon-400 " unu nomumep YK-1 20%
ALETOH UIIH 3TUIALETAT 80%

100%
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Cnocob npuzomoenenus. O6a KOMINOHEHTa CMELIUBAIOT
B YKa3aHHOM NMPONOPUHHU U BbIAEPXKUBAOT B TEPMETHYHO 3a-
KPBITON CTEKJIAHHOHW Tape B T€YE€HHUE He MeHee 24 4acoB 10
IOJIyYEHUss OJHOPOAHOU MACCHI.

Kneid cnenyer XpaHUTL Ha padouyeM MeCTe B IUIOTHO
3akpbiBapiencs Tape. KHCTH [JIs HaMa3bIBaHMA IOJDKHBI
UMETh OrPAHUYUTEIH, ONHOBPEMEHHO CIYXalUKe KPbILIKAMH.
B cnydae 3arycreBaHHMs Kies B pe3yabTare UCMApPEHUs pac-
TBOPHUTENA KJIEH cieayetr pazdaBuTh aUeTOHOM WM 3THIale-
TaTOM.

Peuent N2. Kneit nna ckineuBanud,"[Tnacrkapra”

[Inenka "[Inacrkapr" 20%
[{uxnorexcaHomn 80%
100%

Cnocob npuzomosnenus. Ilneaxy " Ilnacrkapr" Hape-
3aI0T MAJIGHBKMMH MOJIOCKAMH, 3aJIMBAIOT UUKIOTEKCAHOJIOM
H BBIIEPKUBAIOT B FEPMETHYHO 3aKPbITON CTEKIAHHOW Tape B
TEYEHUU HE MeHee 24 yacoB O MOJIY4YEeHUss OOHOPOOHOH Oe-
JIOKU Macchbl ryctoThbl "cMeTaHbl'. COOTHOILIEHHE IUIEHKH H
IIMKJIOr€KCaHOJIa MOAOUPAIOT ONBITHBIM MyTEM.

Kneil cnegyer xpauuthe Ha paboyeM MecTe B MJIOTHO
3aKpbIBaouiercs Tape. KUCTH A HaMa3biBaHUA JOJIKHBI
UMETh OrPAHUYUTEIH, OTJHOBPEMEHHO CIYXXAaLUE KPBILIKAaMH.
B cny4yae 3arycreBaHuMsa KJied B pe3yJbTaTe HMCIApPEHUA pac-
TBOPHUTENA KIIeH cneayer pa3baBUTh UMKIOrEeKCAaHOIOM.

Peuent N3. Kneil ans ckineuBanusa nonuctuponaa (I1C)
ITonucrupon 20%
AUETOH WJIM 3TUJIaLeTaT 80%

100%

Cnoco6 npuzomosgnenus. ITOIACTHPON B CTPYyXKKe MO-
MELIAIOT B FEPMETUYHO 3aKPLIBAIOLLYIOCA Tapy, CMELIUBAIOT
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B YKa3aHHOW NPONOPLHUH € ALETOHOM WM 3THUJIAUETATOM M
BBIAECPXXUBAIOT B Te€UeHHUE 72 4acoB A0 NOJYYEHHUS OXHOPOX-
HOHU 6e10M Maccekhl.

Knen cnenyer xpaHuTh, Ha pabouyemM MecTe B IUIOTHO
3aKkpbiBaolerdca Ttape. Kucrn pias HamasbiBaHHUA JOJIDKHBI
MMETb OTPAHUYUTEIIH, OJHOBPEMEHHO ClIy>KalllHe KPbILLIKaMH.
B cnyuae 3arycreHus kies B pe3yabTaTe UCHAPEHUA PacTBO-

PUTENA KIed cienyer pa3®aBuTh alEeTOHOM WM 3THUJALIETa-
TOM.

[IpocTOoTa TEXHHYECKOrO OCHALIEHMS B COYETAHUU C
BO3MOXHOCTBIO NMONYUYEHUA CNOXKHBIX JOpM penbeda aenarwT
ONMUCAHHbIA CNOCODO U3rOTOBJEHUS CTYNEHYATBLIX MOJENEH M3
MJIACTUKA AOCTYMHLIM KaK Ui NPOU3BOACTBEHHBIX, TaK U UIA
NMPOEKTHBIX U UCCIEROBATENLCKUX KOJJIEKTUBOB. KcrnomHu-
Tejlb, UMEIOLIUA HABLIKH paboThl ¢ YEPTEIKHBIMU UIIM IPaBU-
POBAJIbHBIMH HHCTPYMEHTaMH, JIETKO U ObICTPO OCBaMBaer
npubop IIBP "KonTyp".

3.5. OgHUM M3 HaNpaBjJIeHUH COBEPLUEHCTBOBAHUA Ka-
YeCcTBa CTYNEHYATBHIX penbePHBIX MOAEIEHU ABIIAETCA UCMOIb-
30BaHHE CIOCOOOB, MCKIMIOYAIOUWIUX PYYHOU MOHTAX BBICOT-
HbIX CTYNMEHEH. JTU CIOCOObl OCHOBAaHbI Ha HUCMNOJb30OBAHMM
TEXHUYECKUX CPEACTB, UEUCTBYIOUIMX MO MNPUHUMNY IAHTO-

rpada.

3.5.1. CaMbIM M3BECTHLIM CNOCOOOM HTOM I'PyMNbl SIB-
asgercs crnocod dpesepoBaHUA CTYNMEHUATHIX MOIENEU U3
HEILHOro runcoporo Onoka. Ina (pesepoBaHus NpUMeHs-
IOTCA KOMUPOBANbHO-Ppe3epHblie cTaHKU. [Ipu obBeneHun Ha
OpurvHane penveda ropusontanu WTUHEGTOM MaHTOrpada,
TOpUOBas (pe3a, YKperieHHas Ha MPOTHBOIMNOJIOXHOM ero
KOHLE, NOBTOPAA KOH(PHIYpaUUIO IFOPU3OHTAAU, MpOpe3aeT
HAa NOBEPXHOCTH IUJIMTHI KAHABKY, MO rJ1yOHHE PaBHYIO BhICO-
T€ CTyNeHH B 3aJaHHOM BepTUKAJIbHOM Macwitabe. 3aTem
IIMPOKOH (Ppe30or CPE3aroT CIOU TUICa ¢ BHELWIHEH CTOPOHBI
KaHaBKHM Ha YPOBHE ee JHa. Tax noovepeaHO Noay4aloT OOHY
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3a Apyroy Bce cryrieHd penbeda. Ilpu nepexone K ¢pesepo-
BAHUIO CNEAYKOIIEH BBICOTHOM CTYNEHU TCHMICOBYIO IUINTY
NMOJHHUMAIOT Ha BBLICOTY 7TCH CTYNEHU B 3aJaHHOM BEPTH-
KaJbHOM Maclirabde.

CyluecTBEHHBIM HEOOCTATKOM 3TOro crocoda sasiser-
cs1 HeoOXOAUMOCTL CHHMATE CIOM THIICE IId KAXKIAOU CTYNEHU
penbedHOHR MOJENH, HA YTO YXOAUT BPpEeMEHH Oonblue, yeM Ha
oOBeEHUE TOPU3OKHTANIMN.

3.5.2. YBeU4UTh MPCH3BOAUTENBHOCTL U3TOTOBJICHMS
MOJENU MOXHO, €CIIH BMECTO THUIICOBOM MNIMTHI NPHMMEHUTDH
610k, cOOpaHHbIA M3 NMavyky JUCTOB BOCKA, IUIACTHIYHA UM
NJIACTUKA TaK, YTO JHUCTHI HMEIOT BO3MOXXHOCTb Pa3saeaaTbCs
BPY4YHYIO.

Hns coequHEHHs JUCTOB IJIAaCTUKa B OJIOK UCHONB3Y-
IOT KAaHU(POJBHO-KAay4YyKOBbLIE KJIEH, HANIPUMED, KJIEH NMpUMeE-

HieMble B KapTorpauyeckoM HPOM3BOACTBE IJIA MOHTAX-
HbIX paboT.

Peunenrt 4 . Kneu iaa MOHTaXHbIX padoT

Kanugonb 65r
Kayuyk HaTypanbHbLIH 20
beH3H aBUaLlMOHHEBIN 700 M
XJI0pOEeH3 01 28 MJI

Cnocob npucomoenenus. Kayuyk, Hape3aHHbIA MeEIIKH-
MM KycoukamMM, HaOyxaer B 350 M OCeH3HHa B TEUYECHHUE
-3 cyrok. Kanudonp pacreopsaercs oTaeRbHO B 350 M OeH-
3uHa. 714 NOJMHOTO PpacTBOPEHHA KayyykKa M KaHH(POJIH B
OEH3MHE KaXKIBIM pacTBOP HArpeBaloT HA BOAAHOMW OaHe npH

Temneparype 30-40°C B reyenue 15-20 MUH NpH HenpepobiB-
HOM IOMELIUBAHUU. 3aTeM 00a pacTBOpa CMEWUUBAIOT, B €l
TeMJbIK PAcTBOP A00aBJIAIOT XJIOPOEH301.

[Ipopesas naHTOrpa)OM KaHABKY HA TOJLUMHY JIMCTA
BIOJb TOPU3OHTAJIM OTACHAOT OT OJIOKA HEHYXXHEIE 4acTH
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MPOPE3aHHOrO CJIOd, B pe3yiabTaTe uero odpasyercs odepen-
Has CTYNEeHb penabeda.

B 3aBMCUMOCTH OT MaTepuaina BelOupaercd TUN pesla,
B KayeCcTBE KOTOPOrO HUCMNOJIB3YIOTCA TOpuoBas (pe3a HiIM
UIJIA.

C y4eToM CIIOXKHOCTH penbeda Ha 0OBOJHOM LUTH(TE
naHrorpada yKperoT rpudens TBEPIOTO KapaHAalla WM
CTEPXKEHb INAapUKOBOM PYUYKU. ECIM 5TH HAKOHEYHUKH HE
obecnneyuBarOT HEOOXOAUMOM TOYHOCTH, TO OOBOJAKY rOpHU-
30HTaJIM NPOBOAAT FPAaBUPOBAJbLHBIM PE3UOM. B HEKOTOPHBIX
CAy4asAX € UENbIO NOBBILIEHKUA TOYHOCTH M CKOPOCTH OOBOIKH
B Ka4eCTBE OPUIMHAJIa MUCHNOJB3YIOT LMHKOBYIO MIACTUHY, C
r71yOOKO BBHITPABINEHHBIMUA JIMHUAMM FOPU3OHTAJIEM.

3.6. /11 n3roTroBieHus penbedHBIX KapT Hapsay € no-
3SUTUBHLIMU (NIPAMBIMHM) NMPUMEHSIOTCA U HeraTuBHble ( 00-
PaTHBIE) CTyNEH4YaTbie MOACIM. Takue MOIENM TAaKXKe H3Iro-
TaBJIMBAIOTCA M3 KapTOHA, IUIACTUJIMHA, BOCKA WJIH TLUIACTHKA.
IIlpyHuunuanbHOE OTINYUE CIMOCODOB M3rOTOBIEHUSA HeEra-
TUBHBIX MOJENEA COCTOUT B TOM, YTO NOCJE BbIPE3aHHUS BbI-
COTHOU CTYNEHHU YOAIIETCA 4acTb JUCTA, OTPAHHYEHHAs ro-
PHU3OHTAJIBIO M NPU COOPKE JIUCTOB B CIIOUCTHIN OJIOK MmoJjIyya-
eTcsa obpaTHoe 0O0BEMHOE OTOOpaKeHUe peibeda.

3.6.1. IIpn M3roTOBJIEHHM HETaTUBHOW CTYNEHYATOU
MOJENIM U3 KAPTOHA BLINOJHAIOT CNEAYIOLIUE ONepaLluu.

Ha xa>xabiy JMCT KapTOHA KONMUPYIOT 110 OAHOM FOPU-
30HTAIM. I 3TOro JMET HAaCaXXMBAKOT Ha JIBAa HEBbLICOKMX
IITU(GTA, BCTABJICHHBIX B IHE31a Ha NMPOTUBONOJOXKHBIX CTO-
POHaxX OCHOBbI. 3aTEM HA 3TH WITUPTHI HACAXKHUBAIOT JIMLEBOH
CTOPOHOM BHHU3 MpPO3PadHbIi OPUTUHANI TOPU3OHTAJIEN BMEC-
T€ C MOAKJIEECHHOH KONMUPOBAJILHOM OymMarou, yepes KOTOPYIO
KapaHOallOM KOMNMWPYETCSA Ha KAPTOH HYXXHasg TOPU3OHTAJID.
II0 OKOHYaHUM KONMMPOBAHUA TOPH3OHTAIM JMCT KapTOHA
MEHSAIOT U KONMUPYIOT CAEAYIOUIYIO TOPU3OHTAJIb.

JIucTbl KapTOHa pa3pe3ardT NO TOPU3OHTANAM Ha
NPOIUMBOYHOM CTaHKE, INOKPLIBAIOT UX C OOEUX CTOPOH pe-
3UHOBBIM KJI€EM, JAIOT MPOCOXHYTb, HE BbIHHUMAas BbIPE3aH-
HbIX 4aCTE€d, U YKJIAALIBAIOT B CTOIMNKY, MPOJIOXKHUB YHUCTHLIMHU
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micTtamMu 6ymard. 3aTeM Ha OCHOBE KOPOTKHE IITHQTRI 3ame-
HAIOT Ha OoJiee IIMHHBIE U 110 HUM INPOBOIOAT MOHTAX CJIOEB
Mozenu B 6ok (puc. 3.5).

Puc. 3.5 HeratuBHas ctynenyaras penbedHas MOJEIIL
I - ocnosa; 2 - wmugmel; 3,4 - Kapmomusle CA0U

MoOHTaX IUCTOB NPOBOAAT B NOPAAKEe YOLIBAHUA BbI-
cor. llepen HamoxenuemM nociaegymoLiero JjJucra ¢
NpeablayIuero yaajasioT BHYTPEHHIOIO BBIPE3aHHYIO YacThb.
CMOHTHpOBaHHAasA TakuM 00pa3oM penbedHad Momeab HOJIK-
Ha OBITh HEKOTOPOE BPEMs BbIAECP)KaHa NOMA NMPECCOM.

3.6.2. HM3roroBjieHME HEraTMBHOM CTYNE€HYaTOH pe-
NIbe()HON MOLENM U3 BOCKA WIM IUIACTUIIMHA OCYLIECTBJIAETCS
Ha nMaHTorpage B CIEAY:OLEN NOCIEeOBATENLHOCTH.

OpuyruHan ropu3OHTAajlell YKIaAbIBAeTCs Ha CTEKJIe
CTOJIa OOBOOHOM YaCTH NMaHTOrpadia ¥ 3aKperuiseTcs Npu Mno-
MO(IM NMPHXXUMHBIX paMoOK. Ha cTton npope3sHor yacTtv naH-
Torpada mo WTUPTAM YCTAaHABJIMBAETCA IJIMTA-OCHOBAHHUE,
MMelolllas pa3sMmepnl penbedHoud Moaenu. JIucTel BOCka MIM
IIacTHINHA HapesaoTcs Ha 10-20 mMm Oonbme cropoH. C
[IOMOLIBLIO BAJIMKOB HAKAaTHLIBAETCA TPHM CloA JUCTOB. Kpas
JIUCTOB, BBICTYNAOLIUE 33 NPEAEIbl IVIMTEE, CPE3aAKOTCA.

Ilocne o6BoakH BCeX TOpPHM3OHTalEel OAHOM BBLICOTHI
NMPOBOJUTCA BbIEMKa NMPOpPeE3aHHBIX Ha Jiucte puryp. Ha obO-
pabOTaHHbIK JUCT ¢ NMOMOLILIO BAJIMKOB HAaKaTHLIBAETCA Cle-
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AYIOUIHA JTUCT BOCKE H MPOBCAMTCA BLIPE3aHHUE CIIENYVIOLIEH
rOPU3OHTANH.

Ilpu obBoake dburyp, UMeromUX 3HAYHUTEIbHbIE IJIO-
L}aJH HAa HECKOJIBKHX MOCIEOHHX CIOAX MOJENHU, BbIEMKA MX
NMPOBOAMTCA MNMOCHE MPOpe3aHHUs BCEX MOCHEOYIOLIHX CIOEB
BOCKa.

3.6.3. IlpuMeHeHne HEraTUBHOM CTYNEHYaTOW MOJEIH
MMEET HEKOTOPbIE NMPEUMYLIECTBA K HEAOCTATKHU IO CpaBHe-
HUIO ¢ MO3MTUBHOM Mojenbvio. HeratuBHbie monenu Ooliee
TOYHbI M JIEFKH B M3IOTOBJEHMH HM3-3a LITH(PTOBOIO COBME-
IEHUSA CIIOEB, a TAK)KE UMEIO1 BLICOKYIO NPOYHOCTb, 0becre-
JUBAEMYIO CJIOUCTHIM OmoxoM. OpHako, NPHMEHEHHE 3THUX
MOJEJIEH HECKOJILKO OrPAaHHIMBAETCA H3-3a CJIOXKHOCTU HEra-
TUBHOIO MOACIHpOBaHUA penveda. llpu peaxkom cedeHum
penbeda H OTHOCHTEIBHO MAJIOM KOJMYECTBE CTYNEHZH MeJl-
KOMaclITaOHbIX penbedHbiX KapT MOAEJIUpPOBaAHHE penveda
PEKOMEHAYETCA MPOBOMMTL HAa NPAMbBIX THMIICOBBIX KOIMSAX,
M3rOTOBJIEHHBIX C HETATUBHBIX MOJENIEH.

3.7. OnHUM M3 HanpaBJIEHUH, NNO3IBOJAKOLIUM JOCTUYD
BBICOKOI'O KAa4yeCcTBa CTYNEHYATOH peIbePHOU MOIACIH, SB-
JIAETCA HCMOJb30BAHHE B Ka4eCTBE MaTepuasa IJjist BbICOTHbIX
CTyneHed GOTONMOMMMEPHU3YIOLUEHCS KOMAO3ULIUM.

@oTonoaumepsl 06JIa1al0T CBOMCTBOM MO BO3JIEM-
CTBHEM YIbTPa(dHOJETOBOIO H3NYUEHHS NEPEXOTUTL U3 KUI-
KOro COCTOAHHMA B TBEpaoe. lakum obOpasoM, NyTeM nocie-
HOBATEIILHOIO JKCNOHHPOBAHUA >KUIAKOro @QoTonojaumepa
yepe3s HabOp NO3UTHUBHEIX WM HEraTUBHBIX MACOK TOPU3OH-
TaJleM MOXXHO CPOPMHPOBATHL TBEPAYIO (POTOMOIAMMEPHYIO
MOJaelbh peabeda ¢ HEeOOXOAUMBIM KOJMYECTBOM CTYNEHEU
000U 3alaHHOH TOMUIHHBEI.

JInd M3roTOBIEHUA CTYMEHYATBbIX MOJENEeHd MOXKET
ObITb MpPHMEHEHa Xuakasd (OoTONONUMEPHAsA KOMIO3ULMS
mMapku OYA-TM, cocrosiinas W3 OJMroyperanakpuiara |
METWJIOBOro 3dupa OeH3OUHA, ABAAOLUETOCHs (POTOCEHCUOU-
NIM3aTOPOM.
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Nsrorosnerue GOTONOJIMMEPHON CTYNEHYATOM MOJENIU NPO-
BOJUTCA € HCIOJIL30BAHUEM CHELHANbHOU KONMUPOBAJIBLHOM

yCTaHOBKH (pHc. 3.6).

Puc.3.6. lIpuHuHnManbRas cxeMa KONUPOBaXbHOM
YCTaHOBKH

I- Hanpaenarowas cmoitika; 2- oicuokuii gomononumep,
3- NOOBEeMHbI MEXAHUIM NIACHIUKLL 4- WKANA NOOYEMHO20 Me-
XAHU3IMQA,5- KpblUiKa Kloeemsl;6- KONUpoBANbHaAs NAacmuna, 7-
Krogema. 8- meeposli gomononumep, 9- ono Krogemst, 10- mac-
Ka 2opuzonmanu; 11 - npocgemmetii cmon, 12- wmugpmor mac-
Ku;, 13- ynempaguonemossie obayyamenu:l4 - ycmpoiicmeo
nooayu 6030yxa

KonupoBanbHas ycTaHOBKA NpPeaCTaBIsAET cOOOH MPO-
cBeTHbIM cTtoa (11) ¢ yabrpaduoneroBbiMu OOJdyuaTeasMHU
(13), Hag XOTOPBLIM MO HaNpaplAlOLUEd CTOMKE NBHIraeTcs
repMmeTiyHad Xwosera (7) ¢ npo3payHbiM JHOM M3 NOMUITHU-
aeHrepedTamaTHod nmneHku TomwmHou 40-200 mxm  (9).
OCHOBHOM JETalbI0 KIOBETHhI ABJiAeTCA IacTtuHa (6), Ha KO-
TOPOU MPOBOLAUTCA HapaluyMBaHUE (POTONOIUMEPHBIX CIIOEB.
[InactTuHa KMeeT BO3MOXHOCTb IUVIABHO II€pEMENATLCA B
BEPTUKANLHOM HanpasBJicHUH ¢ MOMCLUBIO LUTYPRAJA NOOb-
EMHOro MexaHusMa (3). YpOBEHb MJIACTUHBI OTHOCHUTEJIBHO
NpoO3PayYHOro AHa KIOBETHI onpenensercd no wkane (4), no
KOTOPOM TAaK)Ke yCTAaHABJIUBAETCA TOJILIMHA BLICOTHOIO CIOA.
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H3rorosiaenne GpoTonoOMMMEPHOU CTYNMEHYATOM MOJe-
JIM HA KONMUPOBAJILHOW YCTAaHOBKE MPOBOJAUTCA B CIEAYIOLLICH
NoCIeAOBATENbLHOCTH.

[IpenpapuTentHO NO TPAAUMUMOHHOM TEXHOJOTHUU
NOJKEH OBbITH NMOATOTOBJEH KOMIUIEKT PAaCWICHHEHHBIXK MO
BBICOTHBIM CJIOAM CMEHHBIX MAacok. B 3aBUcMMOCTH OT BHJA
MONENM MACKHU HOJMXHBLI ObITb MO3MTUBHBLIMHU HIIM. HeEra-
TUBHBIMH. KOMIUIEKT Macok JOJDKEH ObITh NPOLITH(TOBAH.

PaboTta Ha KONMMPOBAJLHOM YCTAHOBKE JOJI’)KHA BBbI-
MOJIHATLCA B CIEAYIOLIEM MOPAIKE:

- OTKpbLITb KPBIWUKY KIOBE€THI, HAIUTL HeoOXxoaumoe
KOJIMYECTBO XUIAKOU POTONOIUMEPHOU KOMITO3ZULIUU, rEpMe-
TUYHO 3aKPbITh KPbILIKY H IEPEBECTH KIOBETY B BEPXHEE MO-
JIOXKEHMHE.

- Ha npocBeTHBIN CTOJI YJIOXHTb U COPUEHTUPOBATD
no mTH¢TAM MACKy NMEPBOU TOPU3OHTAIH.

- OnycTUTh KIOBETY OO COIMNPUKOCHOBEHMA €€ OHa C
MacCKOH.

- llTypBasioM nOABEMHOr0 MEXaHM3Ma 1O LUKaJe
YCTAHOBUTL 3a30p MEXAY IVIACTUHOM MU JHOM KIOBETHI, PaB-
HbIA BbIOPpAHHOM TOMIIMUHE BLICOTHOM CTYIEHH.

- BkmouuB yabTpaduoeTOBLIE O0IyYaTend NPOBECTH
3KCMIOHUPOBAHHUE.

Bpems 3KCMOHMPOBAHUA ONpeEAensercs ONbITHBIM MY-
TEM M 3aBUCHUT OT UHTEHCUBHOCTH OOMydYeHus, Mapku ¢oToO-
NOJIMMeEpa, TOJIUMHBI Clnod. B npoOeabHbIX MecTax MAacKH
XKUOKANR GOTONOIMMEP NEPEXOANT B TBEPAOE COCTOSAHHE.

- [locne 3KCnOHUPOBAHHUA CleayeT NMOAHATL KIOBETY B
BEPXHEE MOJIOXKEHHE U NMOJATh BHYTPL €€ HM3ObLITOUHBIU BO3-
AYX, NOJ HAaBJICHUEM KOTOPOIro AHO KIOBETbI OTHENAETCSA OT
OTBEpAEBLIEro POTONOIUMEPHOTrO BLICOTHOIO CJIOA.

- Jlasee npOBOAMUTCA CME€HA MACKH H OINYCKAaHUE KIOBE-
Thbl, YCTAHOBJIEHKE HOBOI'O 3a30pa NJIACTHHbLI, IKCMIOHUPOBA-
HHUE U OTAENeHHUE JHA OT 06pa3zoBaBLIErocs BbICOTHOI'O CJIOA.
OTH OnepalMd MNOBTOPAIOTCA MO 4UHcay Macok. IIpH 3Tom

KaXAbIH NOCHEAYIOLMH CIToH GOPMHUPYETCS HA NMPEABIAYLIEM.
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- [To 3aBeplLIEHUH 3KCMIOHUPOBAHUS BBLICOTHBIX CTYyIle-
Heil HeoOXOAMMO PasrepMETH3UPOBATE KIOBETY, OTKPHITh
KPBILIKY, OTAEIUTH FOTOBYIO MOLENDL OT IUIACTUHBI, YIAIHTD
ALIETOHOM C MOJEIM HENOJIMMEPU3OBaHHBIK (POTONMOIIMMEDP.

[IpeumyLuecTsa ONMMCAaHHOH TEXHOJIOTHH H3TOTOBJIE-
HUsA (OTONOIMMEPHBIX MoJenen penbeda 3aKIIOYAIOTCI B
CIIEAYIOLIEM:

- 3aM€Ha BbIpE€3aHus CTYIIEHEHW HA U3TOTOBJIEHHE MACOK
MO3BOJNSAET CYLIECTBEHHO MOBLICHTH Ka4eCTBO MOJEIHU U OT-
pa3uTh MejJdb4YaHLIue JETANIU penbeda;

- MPH KOMUPOBAHUH MOXKHO YCTaHOBMTH JIIOOYIO TOJI-
IMUHY BBICOTHOI'O ¢i1ost 40 1,5 MM ¢ ToOuHOCTBIO HO 0,1 MM;

- BBICOTHBIE CJIOM HapaliMBaITCA APYr Hag APYrOM B
pe3ynbTaTe 4ero penbedHas Moaenb NpenacTaBiaseT cOOOHU
3.6.3MOHOJIUT:

- ¢doronomMmMmepHbie penbedHble MOAENM O0O0nanaroT

TBepaocThiO 90-100° mo Iopy u TepMocToikocThIO OOnee
200° C, 94TO NO3BONAET UCNOJB30BATHL UX B Ka4eCTBE POPMO-
BOYHbBIX MOJJEJIEH.

K HemoctaTkaM OaHHOM TEXHOJIOTMH MOXXHQ OTHECTH
HEOOXOOUMOCTE HUCIMOJbL30OBAHUA PAaCTBOPUTENECH, MO3TOMY
[IOMEUIEHHE, B KOTOPOM 3IKCIIYaTUPYETCI KOMUPOBAJIbLHAasA
YCTAHOBKA, OOJDKHO OBITH OOOPYAOBAHO BBITAXKHOH BEHTH-
JIALUEH.

3.8. Ilocne U3roToBneHUs CTyNEeHYaToOM MOJENIH CIeNy-
€T 3Tall €€ MOAEIUPOBAHUA, TO ECTh NPUAAHUA pelibedy ecTe-
CTBEHHBIX MIaBHbIX ¢opM. CyuiectByer aBa crnocoba cria-
)KUBAHUsA CTYIMEHEH: cpe3aHue M 3anennuBaHue. IIpu xoppek-
TUPOBKE CIIIAXXKEHHOW MOJENM MOXET NMPUMEHATHCI KOMDHU-
HalMs 3TUX cnoco0OB.

3.8.1. Cpesanue cTynereu asnsercs Haubonee pacnpo-
CTPaHEHHBIM CNOCOOOM OTIENKHA KPYINHO- U cpeaHeMacinTal-
HBIX penbedHbIX Mozened. [Ipu Manom cedeHuum penveda u
OONBLIOM KOJIMYECTBE CTYINMEHEH MOXET NPUMEHATHCA U B
MeJIKOMacTaOHbIX penbedHbIX KapTax. KapTOHHBIE CTYNEHU
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cpe2aroT OObIYHO HOXOM MJIM JIaHLEeTOM. KpoMe TOro, MOryT
ObITL MPUMEHEHBI CTAMECKHU.

TexHuka cpe3aHMs CTyneHed Ha KapTOHHOHM MOJEIH
caenyomas. Jlepxa HOX BEPTHUKAJILHO, AE€NAIOT MOApPE3 IO
BogocOOpHOU JuHMM (TanbBery). CHavaia cpe3aloT CKaT C
OHHOU CTOPOHBI BOAOCOOPHOM JIMHHUH, 33aTEM NOBTOPAIOT TO
K€ ¢ Opyrom ee croponnl. llenecooOpa3Ho cpe3aTh cpasy
HECKOJILKO CTYNeHed MO CKaTy U TOJbKO B MOJIOTMX MeCTax
oTpabaThiBaTh KaXAYIO CTYyNE€Hb B OTAEILHOCTH. UTOOBI MU3-
OexaTb HM3IULIHEro O0O0OLNEHHMA, HANO B MNMEPBYIO ouUepenb
oTpabaTeIBaTh CKaThl ¥ TAJIbLBEIM U TOJLKO NCCIE 3TOrO Cpe-
3aTb CTYNEHH Ha rpedHax xpebdbrToB. I10 OKOHYAHHU cpe3aHudd
CTyneHer U oTpaboTku ¢popm penbeda NOBEPXHOCTb KAPTOH-
HOUl Mozenu o6pabaThiBaeTCs HAXKAaYHOM LUKYPKOH.

['uncoBbie cryneHuaTbie MoaeauM MOryt obpabarthi-
BaThbCAd B ChIPOM M CYXOM cocTOAHUH. CeipoH runc obpaba-
THIBAETCA 3HAYMTENbHO JIETYe, Y€M KapTOH: CTYNEHU COCKab-
JIMBAIOT TYNbIM CKpeOKkoM. OCTpO OTTOUYEHHBIH HOX HEODXO-
OMM IJIABHBIM OO6pa3oM JIId NpOPE3KH AeTaner, YTOYHEHHA U
yTpupoBaHus ¢opm penveda. ['uncoryo crpyxky, obpa-
3YIOLIYIOCAd INpPH OTOeldKe MOJEeNnd, CMaxUBaAlT TOJCTOH
KUCTBIO. [l0o OkOHwaHumM paboThl ciaeabl HOXA 3aTHPAKOTCH
BaTHBLIM TaMIIOHOM, CMOY€HHbIM B BOJIE.

AHAJIOTHYHBIM 00pa30M Cpe3aloT CTYNEHU Ha ILUIaCTH-
JTIMHOBBIX CTYMEHYATLIX MOOENAX.

Ha cyxoll runcoBol MOAEIM CTYNEHHU cpe3aroT O0p-
MallHHOU ¢ HaGopoM TOPUOBLIX Ppe3. ObOpasyrolascs Nnblib
yOAJNAETCA C MOBEPXHOCTH MOZEIN KUCTBIO.

3.8.2. 3anenauMBaHUE CTYNEHEW ABIAETCA HauOoliee
PacnpoOCTPaHEHHBIM CMOCOOOM OTHAEIKM MEJIKOMAacCLUTaOHBIX
peabedHbIX MOoaener. B kauecTtse MaTepuana yig 3ajJenjauBa-
HUA MOTYT OBITb MCNOJNB30OBAaHbLI TaKHE€ MAaTEpHaIbl Kak Mna-
paduH, NIACTUIWH, Pa3jIMUHbIE BUAbI LIMaKIeBOK. Criaxu-
BaHHE CTyneHeu napauHOM OCYLIECTBIAETCH CleAYIOLUKM
obpa3oM. Kpan kycka napaduHa pasMaryaercd nasjibHUKOM
IO 3JIaCTUYHOIO COCTOAHHUA HAX CTYINEHYATBIM CKIOHOM, CTe-
KaeT Ha 3TOT CKJOH U pa3paBHMBAETCd BAOJL CTYNEHEH Na-
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SIIBHUKOM CO CIIeLMaNIbHBIM CTepkHeM. [locne OkOoH4yaHus
KOHTAKTa CcO CTepXXHeM napaduH ObICTPO OCTHIBAET M TBEP-
neer. TakuM o6pa3soM 3a OJAUH MU HECKOJLKO MPUEMOB
MO>KHO OTMOAENUpPOBaTh GopMy penreda.
Ilpy 3anennMBaHUM CTyneHedd MIACTUIMHOM WM
LInakIeBkaMu Heob6xoauM Habop wmnarened, KOToOpblie MOLYT

ObITh '*3rOTOBJIEHBI U3 3yOOBpaueOHBIX HHCTPYMEHTOBR
(puc. 3.7).

L~ [ D L >

[ [ = L]

Puc. 3.7. @opMbl HaKOHEYHHKOB LINAaTENeH

[ImacTuaMH sasiaserca ynobHbIM MaTepHaJoOM Il 3a-
JIENJIMBAHUA CTYNeHedu. PexoMmeHayercs MOIenupoBaTh pe-
nbe¢d ¢GOopMOBOYHBLIM IUIACTWIHHOM. HemocTtaTkoM mniactu-
JIMHA fABAAETCA TO, YTO roToBas peibedHas MOAEIL MOXET
ObITE MOBpEXAEHA NOA ACHCTBUEM TEMIIEPAaTyphl MM CIy-
4YalHOr0 MexaHWueckero posgeicTeus. Kpome Toro, nmociue
M3rOTOBJIEHUS OOPATHOM KOMMHU BEPXHUM CIOH MOJENU MO-
XET ObITh JepOPMUPOBAH UIIH NOBPEXKIEH.

IlepeyunciieHHble HEAOCTATKU YCTPaHAKOTCS INpU 3a-
NENJIMBAHUU CTYNEHEW PASIMYHBIMU LUNAKIEBKAMU, KOTOPbIE
MOCJ€ NPUrOTOBICHUA MPEACTABIAAIOT COOOH MIACTHYECKYIO
Maccy, CXOAHYIO MO CBOMCTBaM ¢ IUIACTUIIMHOM, a u4epes
ONpeneneHHOe BpeMs MEePEXOIAT B TBEPAOE COCTOAHHE.

B kauyecrBe WINAKIEBKU MOXXHO MCNONL30BAaTHL Clle-
OYIOLME COCTABBI:

- FYCTOTEPTAas HUTPOKpACKa;
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- MeJI, 3aMELUAHHbIH HAa XXHUJAKOM CTOJSAPHOM KJIee IO
TpeOyeMOd  BA3SKOCTH, C OOOAaBJIE€HUEM AHTHCEMTHUKORB
(bopMmanunHa,peHona) okono 25 r Ha | Kr Tecra;

- MeJl, 3aMeLlaHHbIN Ha onude M CKunuaape, cMellaH-
HbIX B PaBHBIX KOJIMYECTBAX ¢ JoOaBlIeHUEM CHUKKATHBA OKO-
1o 3% oT Beca cMeci;

- OymMa)xHas TecToOOpasHas Macca. MPUrOTOBIsAEMAas
CIeayIOHM obpa3om:

MaKyJdaTypy PBYT Ha MeEJIKHE KYCKH, pa3MadyHBalOT H
BapAT B KHUIldilled BOJE B T€UEHHE OOHOrO-ABYX 4acCOB, 3aTEM
OXJIAXIAOT U OTXKUMAIOT. B nosydeHHyo Maccy JoOaBnAOT
MEJI, TOPAYMH XUAKUU CTOJIAPHLIA KJIEd U TIIATEIbHO NeEpe-
MELIMBAIOT OO MNOJNYYE€HHA OHHOPOAHOM Macchl TpeQyeMoH
BI3KOCTH. Ha 1 kr cyxou Oymaru tpedyercs 0,5 - 1 kr Mmena,
0,75 xr )xuakoro kjiesa 1 1 1 Boael.

CyliecTBEHHOE BAWAHHE Ha KayecTBa MOJEIHM OKa3bl-
BaeT noabop ONTUMANLHOM BA3KOCTH wNakieBku. OHa
OOJKHA ObITh AOCTATOYHO MIIACTHYHOM, HO OBITHL IMPH 3TOM
abcomoTHO Herekydyer. MHaye ocTprie popMmbl peabeda 4ge-
pe3 HEKOTOPOE BpeMs MOTryT caepOpMUPOBATLCA M OMJIBITD.
B xayecTBe HaNMOJHUTENA KPOME MeJla MOTYT ObITh UCNOJIB30-
BaHbl OPYrue NOpoLIKOOOpa3Hbi€ BELIECTBA: THIC, MECOK M
Mnp., HO UX NPUMEHEHUE YMEHBIIIAET IUIACTUYHOCTDL LUMAKIIEB-
KH BelieacTeue 6onee rpyboro nomMoa.

YKa3aHHbi€ BbILIE€ BHABI IIMAKJIEBOK 3aTBEPACBAIOT
MOCJE KUCNAapeHUss BOAbLI WIHU YIETYYMBAHUA PACTBOpPMUTENEH,
MO3TOMY HAHOCHUTb UX HANO TOHKHUMHU CJIOAMH, B MPOTHBHOM
cliydyae B BEPXHEM CJIO€ MOAENU MOryT oOpa3oBaThCs TPELUU-
Hbl UWJIM Pa3phbIBhI.

[Ipu MomenMpoOBaHUU MOXKET ObITh NPUMEHEHA LINAK-
JIeBKa, OTBEPKIAKOWIAsACA B pPe3ylbTaTeé XMMUYECKOU Peak-
nuu. Taxas minakiaeBka npeacrasiseT ccOOU Men, 3aMelIal-
Hblil Ha noxcuaHoi cMmone DJ1-16 unu ID/1-20 ¢ oTBepauTeE-
neM. B xauecTtse OTBEpAUTENS] MOXHO HCIMOJL30BaTh MOJHa-
MUH T B COOTHOLIEHUH 1:3 MIU NMOJUITUIEHNONHAMHH B CO-
oTHowmeHuy 1:15. IloBuillIeHHe KoAMiEeCTBA HAMTOJHUTENA 3a-

MEIJIACT BpEMA OTBECPIKACHHUA KOMITO3ULHUA.
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3.8.3. H3roroBneHue CTyneH4aTOM MOIENU HOCHUT
YUCTO TEXHHYECKHHU XapakTep. MoaenupoBaHue NpeacTaBiIi-
eT cOO0H TBOpPUYECKUH npouece U TpedyeT cneuraibHbIX NMPOo-
(pecCHOHANBHBIX HABLIKOB. XOPOLIO BhIpaXX€HHas 4Yepe3 CTy-
NEHYATYI0 MOAENb MECTHOCTb MOXET ObITb 3HAYHUTEILHO HC-
Ka)X€Ha, €CJIM He H3y4eHbl OCODEHHOCTH peiabeda M ITMIapo-
rpagpum n3obpaxxacMou tepputopuu. 11o3TOMY HeEnb3s non-
XOAUTE K MPOLECCY MOJAECIAMPOBAHUA MEXAaHUYECKH, HHaue
MOTYT OblTb HapylleHbl XapaKTepHble OCOOEHHOCTH OTAENb-
HbIX TUNOB penbeda, dopmel LoaMH U T.n. Ilpeasapurens-
HBIA aHAJIH3 OCOOEHHOCTH TEPPUTOPHU OCOOEHHO BaXKEH MPH
MOJEIUPOBAHUH penkedHDBIX KapT macwuTaba
1:5 000 000 u mecnpye, KOraa 3ajlefMIMBaHUE CTYNEHEH npe-
BpallaeTcs B CKYJbNTYPHYIO JIENIKY peibePHOU MOBEPXHOCTH.
B aToM ciyyae KauecTBO MOACAUPOBAHUA 3aBUCHT OT CIIO-
COOHOCTEH M ONbITa KOHKPETHOro ucnoiaHutend. Ilostomy,
Korjga penbedHas MOAECIb CrIa)XUBAETCd HECKOJIbKUMHU HC-
MOJHUTEAAMH, TO obuiad naouiagb MeXAy HUMHM pacnpene-
NAEeTCs HAa YYAaCTKH HE F€OMETPUYECKH a MO TUIaM penbeda.
ODHOMY MCNOJHUTETIO NOPYYaeTCs MOACIIUPOBAHHE BBICOKO-
FOPHLIX Y4YaCTKOB, OPYrOMY - CpEOHEropbs, TPETbEMY - pPaB-
HUHHBIX Y4aCTKOB.

MopaenupoBanue Gopmbl penbeda OObIYHO HAUYHMHAIOT
C BbUICTUIUBAHUA CKJIOHOB, a 3aTeM O OpMIIAIOT BOoAopase-
bl U TanbBeru. Ilpu MoaenupoBaHUKM PEKOMEHIAYETCHA BbIOE-
JATb XPE€OTbl HCKYCCTBEHHDBIM 3aBbILLIEHUEM TEPEBATIOB MEXKIY
BEPLUMHAMH FOPHOH LIEIIH.

[Ipu BbIENIMBAHUM JONUH CIAEAYET CIEOMTL 3a MNO-
CTENEHHbIM NMOHMXXEHHUEM UX IHA OT UCTOKA K YCTbIO. Kpome
reoMOopdOIOrHYecKO NPUUMHBI 3TO BaXXHO And obecreueHmus
CBOEBPEMEHHOIO U OBICTPOro OTTOKaA BO3AyXa Nnpu dopmo-
BaHUHU. B ciydae, ecan ropHas J0JMHA UMEET CIULUKOM KPY-
Thle CKJIOHBbI, OOMYCKAaeTca MOAHUMATL €€ JHO HE Hapyulas
OOLIEro NOHUXEeHUsA. ITO NMO3BOJIUT CAENAaTh CKIOHBI Ooiee
nojoruMu. IlosepxHOCTL penbepHOU MOJEIM MOCje BhUIEI-
JIMBAHUA JOJIXXHA ObITh IIIaAKOH, 0€e3 cnefoB LnaTeicu.



40

3.9. PenbedHas MOAeNb KaKk HA CTAAUH M3rOTOBJIICHUA
CTYNEeHYaTON MOJENM, TaK U MOCIe OKOHYATENbHOIO MOAEIH-
pOBaHHMA HOJDKHA NPOHUTH KOPPeKTypy. OCHOBHOM LEIBIO
KOPPEKTYPbI ABIAETCS NMPOBEPKA TOYHOCTH MOJIOXKEHHUs TIO-
NydYeHHbIX GOpM penbeda OTHOCUTENILHO UX H300paXKeHns Ha
NPOEKTUPYEMOH penbedHOHN KapTe.

KoppexTypa ¥ UCripaBieHHE 3aMEYaHUH MO €€ pe3yiib-
TaTaM MPOBOJATCA C IMOMOLIBIO TEHEBOIO IPOEKTOpa
(puc. 3.8).

[TpuHUMN AEHCTBHS TEHEBOIrO MPOEKTOpa 3aKIIYaeT-
CA B TOM, YTO NapajuICAbHLIM NMYYOK CBETA, CO3aBaEMbIH OIl-
THYECKOH CUCTEMOH NMPOEKTOpa, NPOXOAd Uepe3 NpO3paUyHbIN
OpPUIrdHaJ, CO3JaeT Ha pelbePHOM MOIENH TEHEBOE KapTO-
rpaduueckoe usoOpaxenue . CpaBHUMBasgs KOHPUTYpauUIO H
MOJIOXKEHUE TEHEH OT JIMHUM TOPU3OHTANIEU U COOTBETCTBYIO-
LIHX OTMOAENUPOBAHHLIX (GOpM penbeda, MOXKHO OLIEHHUTH
TOYHOCTE U NPaBUILHOCTb M3TOTOBJIEHUS MOAENH. BhisgBieH-
Hbl€ OLUUOKH YCTPAHAIOTCA HEMOCPEACTBEHHO Ha MOJIEIIM.

TeneBou npoexTop npenacrapnser cob6Oll OCHOBAHHE
(4), Ha KOTOPOM PacCrnoyioXKeHbl IBYXYpPOBHEBHIA cTON (3) M
Tpasepca (2) ¢ ontuueckou ronoskoii (1). Penvedras monens
YCTAHABJIMBAETC Ha HH)XXHEM YPOBHE CTOJIa M 3aKpensercs
npvxumaMu (7). Ilpozpaunsiii opurunan penseda (5) ykia-
IbLIBA€TCsA HA BEPXHEM CTEKISHHOM YpPOBHE CTONIA U PUKCHUPY-
eTCs NPUXUMaAMH (6).

[lapannenbHbiM Ny4yok cBe€Ta MOJYYaeTcsa CACHYIOLIMM
obpa3oM : AyroBsas jaMria ¢ NOMOLIbIO KOHAEHCOpPa, COCTOS-
Lero U3 ABYX MJIOCKOBLINYKIBIX JIMH3, OCBELIAET OTBEPCTHE
TOYE€YHOM auadparmel, gajgee nNyyoKk CBeTa OT TOYECYHOM
avadgparMbl 3epkajaMy HanpapisieTca Ha OOBbEKTHB, COCTOS-
UMM U3 OBYX JIMH3 ¢ POKYCHBIM paccTossHUEM 1 M.

TouyeuHas nuadparma HaxoauTCa B (POKAJIBLHOM IIIOC-
KOCTH OOBEKTHBA, NMO3TOMY U2 OOBEKTUBA BbLiXOIUT Mapall-
NEJIbHbIM Ny4YoK cBera. [JJuaMerp 3TOro nydyka cCOCTaBideT
150 mm. IToaTOMYy KOppekTYpY MOAEAM MPOBOAAT MO YaCTAM,
nepeMenas rojoBKY CO BCEMU 3JIEMEHTAMHU ONTHYECKOH CHU-
CTEMBI.
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['onoBka kpenurca Ha xapetke TpaBepcehl (9) U umeer
BO3MOXHOCTb MEpeABUraThCcs NO ABYM koopauHataMm. Ka-
perka cHabxeHa ¢UKCAaTOPOM MO KaXAoHd K3 KOOPAUHAT

IBHXKEHUS.

JUis yno0cTBa BHINOMHEHHSs KOPPEKTYPH U HCIpaBlie-
HUS 3aMEYaHMU CTOJI ¢ OPUIMHAIOM penabeda U MOZEINLIO
WMeeT BO3MOXHOCTb BPAaIaTbCAd BOKPYr BEPTUKAJIBLHOH CCH
(8) U PUMKCHPOBATLCA B BEIOPAHHOM IOJIOXKEh AM.

L1

Puc. 3.8. TeneBou npoexTop
1 - 2onoeka; 2 - mpasepca; 3 - cmon; 4 - OCHO8aHuUE, 3 - OpUU-
Han penvepa; 6 - 3adCUMblL NPO3PAYHO20 opuauHana peaveda ; 7-
3AHCUMbL penbepHOl MOOeau,; 8 - nogopomHeslii y3en.9 - kapemxa

3.10. OTKOppeEKTHPOBAHHAas OPUTMHANIbHAA penbedHasn
MOAENb ABIACTCA OCHOBOU, C KOTOPOM M3TOTABJIMBAIOTCA
MPOMEXYTOYHbIE U pabouue konun. OpUrMHaIbLHAsg MOIEND,
IIOCNIEe CHATHA C Hee KOIMMK, NOJKHA NEPEenaBaTbCd HAa NOCTO-
SAHHOE XpaHECHUE.

3.10.1. Paboyas konua sBasgeTca Moaenbio penveds
i popMoBaHUA pelbePHOU KapThl U OTIIMBAETCA C MPOMeE-
XKYTOYHOH MOJENH, KOTOPas BbLINOJHAECTCA ¢ OPUTMHAILHOM

penLepHOU MOIENHU.
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B TEXHOJOIrMM M3rOTOBIEHUA MEIKOMACLUTAOHBIX pe-

nbepHBIX KapT OOBIYHO HCNOJBL3YIOTCS NpPAMbIE OPUTHHAJb-
HbI€ pebePHBIE MOJEIH.

[Ipu BBIOOpE MO3ZUTHBHOrO cnocoba PopMOBaHHUA C
MPAMOH OPUTHHAIBLHOM MOJENM OTIUBAIOT OOpPaTHYKO KO-
MUIO, a C HEe U3TOTABIMUBAIOT HEOOXOAUMOE Iy GOPMOBAHUA
THPpaxa KOJMYECTBO NPAMBIX pabo4yuX KONKM.

[Ipu BbLIOOpE HeratuBHOro cnocoba ¢GopmMoOBaHHUA C
NPpAMON OPUrHHANBLHOM MOLENU OTIMUBAKOT CHayajga obpar-
HYIO TIPOMEXYTOYHYIO MOIEib, @ C HEE - MPAMYIO MPOMEXKY-
TOYHYIO Mozenb. C 3TOU NpAMOH NMPOMEXYTOUYHOM MOIEIH
M3rOTAaBIUBAETCA HEOOXOAUMOE KOMUYECTBO OOpATHBLIX Ppa-
6ouux penbedHbIX Momeneil. B HEKOTOPBIX ciaydasx NpH Ma-
JbIX THpa)Xax (OopMOBaHHE MOXET ObITh BBINOJHEHO MO
NPOMEXYTOUYHON MOJEIM.

3.10.2. IIpouecc U3roToBaeHUA KONUM peasedHOn Mo-
nenyd OasupyeTcd Ha CBOUCTBE CNEUMANBHO MPHUIOTOBJIECHHOH
XUOKOHU KOMIMO3MUUM OTBEPXKIATLCA MOCIE 3aJMBKH Ha pe-
NbePHYIO MOIEb.

Bp1iOOp MaTepHanioB I U3rOTOBJIEHUWA KOMUH JOJKEH
NPOBOANTLCA C YYETOM CIIEAYOHINX TpeOOBaHUM:

- CTEeMEeHb >XMIAKOCTHOCTH KOMIIO3ULUMH NpHU 3AIMBKE
HOJDKHA NMO3BOJIAThL €M 3alOJIHUTh BCE Melb4auliue yrayone-
HUA MOIENK, HE NPENATCTBOBATb NYy3bIPbKaM BO3AYX2 OTPHI-
BaTbCA OT €€ MOBEPXHOCTHU M BCIUILIBATH BBEPX K OOpaTHOH
CTOPOHE KOIMH;

- KOMIMO3HULUUA HE JOJKHA XUMUYECKH B3aUMOINEUCTBO-
BaTb C MaTepUaJOM pelbe(pHOH MOIEIU U pa3aeIUTENbHbIM
CIIOEM;

- OTBEPXKIACHHE KOMIMO3MUUM JOJKHO NPOUCXOOMUTH
NMPU HOPMAJIbLHBIX YCIOBUsAX 0€3 NMDUMEHEHMS CleHHATbHBIX
(pakTOpPOB, H3-3a KOTOPBIX MOXET AePOPMHPOBATHLCA UCXOI-
Hass MOJIeJIb;

- ycaakKa KOMIIO3ULUHMHM NPH OTBEPXKIAEHHU HE JOJDKHA
npesbiliaTh 0,5%;

- TEPMOCTOMKOCTH OTBEPAEBIEH KOMNO3ZULIMM JAOJDKHA
ObITh He MeHee 90° C.



43

IlepeuncneHHbIM TPpeGOBAaHUAM YIOBJIETBOPHAIOT UIHU-
POKO MCMOJb3yeMble B Pa3jIMYHBbIX OTPAacCisiX NPOMBbILLIEH-
HOCTHU TUIIC U 3NNOKCUAHBIE CMOJILI.

3.10.3. I'unc cyuTaeTca Jy4ywiuM MaTEPHAJIOM I H3-
TOTOBJIEHHUA MPOMEXYTOUYHBIX U PadOUHX KONMHUUA peIbEePHBIX
moneneHd. L{eHHbIM ero Ka4ecTBOM sABIA€ICA TO, YTO PACTBOP
NPpU OTBEPXIEHUM paciuupsercd Ha 1% ob6beMHOro paciiu-
pPEHUA U 3aMOJHAET BCe yriuyoneHusa moaenu. IIpu BeichIxa-
HUM THIIC HE JAaeT yCaaKH.

I'unc npencraeaser coboidl MNMOPOILIOK, NOMYYEHHBIU
pPa3MOJIOM NPUPOAHOIO IMIICOBOro kaMH4. IIpu cMelunBaHuu
C BOOAOMW TUIC CXBATbIBAETCA M KPUCTAJUIM3YETCA B KaMEHb.
Kpucrausauus runca conpoBOXIAEeTCH BHIACICHUEM TeIia:
CUIICOBAass OTJIMBKAa MNPH 3aTBEPACHUM HarpeBaerca Mo
6-40° C. M3 cywecTBylolIHX COPTOB TrUIica PEKOMEHIYETCH
NPUMEHATL (GOPMOBOYHBIK MM MEAUUUHCKUH THIC, UMEIO-
IME MENKHW NoMoJ. YeM Mmelvue oMo, TeM Boillie GOPMO-
BOYHbIE KA4Y€CTBA I'UICa U NMPOYHOCTh FMICOBBIX OTJIMBOK.

[lepen npuroToBiaeHUEM THIICOBOrO PacTBOpa Heob-
XOOUMO paccUMTaTh KOJUYECTBO CcyXoro runca. KonuuyecTtso
CyXOro rurica B KujaorpamMmax, Heo6xoaumMoe i1 U3roToBlie-
HUS OJHOTO THUIICOBOrO CJENnKa, AOMXKHO OblTh PaBHO €M-
KOCTHU KOIUH B KyOHueckux aeuumerpax. O06beM onpenensior
MPOU3BEACHHUEM IJIMHBI, LIWPUHBI K MAKCUMAJILHOI'O IPEBLI-
IIEHUA 3aJIMBAEMOH POPMEL.

BecoBoe cOOTHOLUEHHE runca U BOABI SABJSIETCA pas-
HbIM [T Ka>XIOM NapTuM rumca. Boga Moxer coCTaBIATh OT
60% mo 100% oT Beca runca.

['uncoBpli DPAaCTBOpP MNPUrOTABIUBAIOT CIEAYIOLIMM
oOpa3oM. 3aroToBMB HEOOXOOMMOE KOJIHUYECTBO I'MIICa U XO-
JIOMHOM BOJbI, CHaYajia BbLUIMBAIOT B MOCYAY BOAY, 3aTEM
OCTOPOXHO BCBLINAKOT I'MMNC, @ KOIAa OH OCAHET, NepeMelliu-
BalOT [0 INOJYy4YE€HUS OJHOPOAHOHM Macchl ©e3 KOMKOB, CTa-
pasch He BCNEHUBATh pacTBOp. IIpUroToBieHre pacTBoOpa He
OOJDKHO 3aHUMaTh OoJiee IBYX MUHYT, TaK KaK HPU BblIMBa-
HUHU B hopMy pacTBOP AOKEH ObITh €L1E XXUIKHAM.
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JIns MOBBILIEHHA MEXAaHUYECKOM APOYHOCTH TMIICOBOM
OTJIHMBKH, B BOJE€ PacTBOPAIOTCA pasjinuHbie nod0asku. [l
CMEIIMBAHUA C THUICOM MOIYT ObITh MCIIOJb30BaAHbI PACTBOPLI
OCKCTPHHA HWIA NOJIMBUHUIIOBOro cnupra, xied [IBA win
bycTunar.

[IpuMepHO 3a CYTKHM Nepen OTIMBKOM KONMUHM MPUrO-
TOBJIAIOT KOHUEHTPUPOBAHHBIK AEKCTPHHOBLIA pacTBOp: 1 KT
KapTO(denbHOro AEKCTPHHA PACTBOPAETCS B 3 11 TEMIOU BOBI
temnepatypou 35-40° C. HenocpeacrseHHO nepen OTIUBKOM
MPUCOTOBAAIOT PabOUYUil PacCTBOP AEKCTPHHA, IS Y€ro KOH-
LEHTPUPOBAHHbLIA  pacTsOop  pa3baBiadiOT  XOJOOHOM
( 18-20° C) BOJOM B COOTHOLICHUMU |:2.

PacTBOp NMOJAMBMHUIOBCIO CHNUPTA MPUTOTOBIAIOT U3
pacuera 20-30 r cyxoro noJMBUHWIOBOIO cnupTa Ha 1 1 BO-
abl. ITONUBUHUIOBLIK CIIUPT NPSABAPUTEIBHO 3aMAYMBAKCT B
TEUEHUE NOJAYTOPAa 4acoB B BOAE U PACMYCKAIOT Ha BOIASHOMU
OaHe, nocne yero Jo06aBIAl0OT BOAY OO YKa3aHHOI'O BhILIE CO-
OTHOLUEHUA.

[IpOYHOCTL THNCOBBLIX M3AEAUU C BblLIEYKa3aHHbLIMH
nobaBKaMH BO3PacTaEeT 8ABOE.

HeoOXoouMMO y4yecTb, YTO NOBLILIEHUE TEMIIEPATYPHI
pacTBOpa, B KOTOPBIX 3ACHINAETCHA [UIIC, YMEHbIIAET BpPEMs
CXBATBIBAHHUA THIICOBOro pacreopa. COXpaHEHUs TEeKyYeCTH
pacTBOpa rurnca B TeucHUe Oojee IAUTEILHOTO BPEMEHH
MOXHO IOCTHYb BBEIEHHEM B BOAY OEIKOBBLIX BELUIECTB, Ta-
KHUX KaK CTOJAPHBIH K€, )XMBOTHbId anbOyYMHH WIH pacTH-
TENbHBIH Kiaed. Tak, NpUCyTCTBHS B BOAE CTOJAPHOrO Kies,
M3 pacyera ST CyXOro BeuecTBa Ha iJI BOJbI, 3aMeISIET CPOK
CXBAaTbIBAHUA 3aTBOPEHHOI'O Ha HeH runca no 1 gaca.

3.10.4. [lma u3rorosneHus pabo4ux KONUH, HMEOLUUX
Oonee BBICOKYIO THPaXECTOMKOCTb, 4e€M FHIICOBbIE (HOPMBI,
IIPUMEHAKOTCA KOMNO3UUUAK, COLEPXKALUUE B KaYeCTBE OCHOB-
HOT'O KOMIMOHEHTAa 3MOKCHIHbIE CMOJIbI.

OMOKCUAHbIE CMOJbI 4Yalle BCEro ABIAIOTCA CPaBHM-
TENbHO HU3KOMOJIEKYJIPHBLIMU MOJIMMEPaAMH (OTUTOMEPAMH),
KOTOPBI€ NPEBPALAIOTCA B HEIUIABKOE U HEPACTBOPUMOE CO-
CTOSHHE MNOJ BIUAHUEM BEUIECTB, XUMHYECKH C HHUMHU B3a-
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MMOOEUCTBYIOWUX (MOJNTHAMMHOB, NMOJUKApPOOHOBBLIX KHUCIOT
U UX aHCHAPHUAOB, PA3IMYHbIX NOMMEPOB), # KATAIH3ATOPOB
(TpeTUUHBIX aMMHOB, METAJUIOOPraHHYECKHX COCAHHEHHUH H
zp.)

M3 Bcex BUAOB MOKCHUIHBLIX CMOJ )11 H3rOTOBJIEHUSA
penbePHbIX KOMUHU NPUrOAHBLI CMOJbI, UMEKOLUHUE XUIAKYIO
KOHCHCTECHUUIO, U OTBEPAUTENH, CIMOCOOHLIE OTBEPXAATDH
CMOJIbI MPH HOPMAJIBHBLIX YCAOBHMAX ©€3 NPUHYAUTEIBLHOIO
HarpeBaHus. DNOKCHAHbIE CMOJIbI OTBepKAatoTCca 6€e3 Harpe-
BaHUA npu BBeaeHUH Ha 100 B. 4. cMoibl 7-25 B. 4. NEpBUY-
HbIX anuM@aTHUYEeCKUX noauamMuHOB. [locie cMelweHusa KOM-
MOHEHTOB HayMHaeTca ObICTpOe 3arycreBaHMe KOMIMO3ULIMM.
Bpemsa Ku3HM cMONbl cocraBiaser 25-60 MHH npH
20-25" C. Yepes 2-4 yaca OHa CTAaHOBMTCS TBEPAOH, OTBEPK-
JICHHE 3aKaHuuBaeTrca rliepe3 24 yaca, HO ONTUMAJbHbLIE
CBOMCTBA JOCTUraloTca uepes S5-7 CyTOK.

B cmony nepen orpepauTeneM A NMOBLILUIEHUS 3Jac-
TUYHOCTH MOXKeET ObiTb AobOaBneH naactudukaTop ( andy-
TaadrTanar, Tpukpesundocdhar M aAp.), OJHAKO NPH IFITOM
HECKOJILKO CHUXAeTCs TeIIOCTOUKOCTb.

B KOMNO3uUUIO CMOJIbI U OTBEPAMTCNIA MOXET ObITb
BBECIAEH HAMONHUTENDb (ABYOKHMCb KPEMHHUA, OKUCH AIIOMUHHA,
HMHKA U CYPbMBI, ABYOKHCbh TUTaHa, acbecT, CTEKNCBOJIOKHO,
UMHKOBAasgs M aJIOMHHHUEBAA NblJb, XEJE3HbIK NOPOLIOK H
T.0.). HanoJaHUTENb NOBLILIAET TEMIOCTOUKOCTb KOMIIO3HLIMHY
U CHUXKAET €€ TEePMHUUECKYIO YyCaaKy, OOHAKO YMEHbLUaeT
XKUAKOCTHYIO KOHCHCTEHUMIO, YTO 3aTPYyAHAET OTIIMBKY Kaue-
CTBEHHOHW MOJEJNH.

Haunbonee npocTbiM B HM3rOTOB/IEHKH COCTAaBOM IUIA
OTJIMBKH ?MOKCHUAHOH KOMNMUHU aBasercsa ciaeaywoouwuus. B 100
B.Y. INOKCUAHOU cMmonbl D/1-20 Bauth 10 B.4. oTBEpANTENS
[ID9ITA m nepemewaTy 40 noayuyeHus OQHOPOAHON Macchl. B
KayecTBe HANMOJIHUTENA MOXHO AODABUTL alllOMUHEBYIO MY/-
Py MJIM CTEKJIONOPOLUIOK 0€3 3HAUYUTENBHOrO YBEIUUEHHUS BA3-
KOCTU MOJYUYEHHOHM KOMMO3uuuu. Pabouyas moaenb. U3ro-
TOBJIEHHAA W3 3TOH KOMNO3UUMU Bbiaepkupaet cpoiwie 1000
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¢opmoBOK. bonee TepmocToiikas U TUPaXeyCTOHYHBas KOM-
MO3MLIHSA UMEET CIEeAYIOLUM COCTAB :

CmMmona JInrmuuuauinoBeld 3¢up napa-| 100 B.4.
amuHO(peHona ( YII_610)

OtBepaurens | benzam AOA (n-AbA) 34,2 B.4.
[Toamuamun T 6,2 B.4.
AnumdaTuyeckue noadaMuHbl | 2,0 B.Y.
(IIDI1A )

Hanoauurens | Crexnonopowmok ( CITA ) 1o 50 B.u.

Pabouas momenb, U3TOTOBJIIEHHAs MO 3TOMY pPeLENnTy,
BeiaepkuBaet 10 2000 ¢opMOBOK.

3.10.5. OnrBKa NpOMEXYTOYHOU WiIH paboyell KONUHK
COCTOUT M3 CICAYIOLIMX OCHOBHBIX ONEpaluu:

- NIOATrOTOBKA NPUCNOCOOIECHHH I OTIUBKM;

- MOATOTOBKAa UCXOAHOM MOIEIH IJIA OTIMBKH;

- 3aJIMBKA MOJIEIH XUOKOH KOMITO3HLIHEH;

- OTAEJICHUE KONMUU OT UCXOTHOU MOJEIIH.

OTauBKa KONMUH JOJDKHA NPOBOAUTLCA HA GOPMOBOY-
HOM CTOJIE€, HMEIOLIEM HOXKH C PEryIMPYEMOH BLICOTOM JIA
NPUBEIEHHUA €r0 B TOPU3OHTAILHOE MMOJOKEHHE.

HcxonHas Moaenb, ycraHaBJIMBAaeTCa Ha CTOJ, IMPHBO-
AUTCA B TOPHU3OHTANBLHOE IMOJIOXEHHUE M 3aKII0YAETCA B Ola-
nyoky ( puc.3.9 ). Onanybka cOCTOUT U3 IUIACTUH, CKPEIl-
NAIOLUXCS MEXIY cOOOH NO yriaaM ¢ NOMOILIBLIO CTPYOLHH.

CTEHKH UMEIOT BO3MOKHOCTb KPENUTLCA OPYT K APYLY
B pPa3sIM4YHBLIX MECTax C y4€TOM pasMepa moaenu. B nemsax
MOBLILICHUA XKECTKOCTH CTEHKH ONalyOKH HOJDKHBI ObITL H3-
FOTOBJIEHbl U3 METAUIHYECKHUX YrOJOKOB WM OEPEBAHHBIX
O6pycKOB.

[Iocne s3axkpenuieHna onanyOku CIEOyeT TLIATEIbLHO
NpoMa3aTh IUIACTUIMHOM LUEIM MEXAy KpasMHA MOJEIU W
CTEHKaMH onanyOku, mMpH 3TOM HEOOXOOMMO CTPEMMTBLCH K
TOMY, 9YTOOBI FUIACTHIIMHOBBLIM CJIOM HE BO3BBLIIIAJICA HaJ
YPOBHEM HCXOOHOH Mojenu. Toraa oOparHasg xonus Oyner
HMETh NPAMOYTONbHbBIE Kpas.
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Puc.3.9. McxogHasa moaens, 3akKioYeHHas B onaiayoky
Ha (POPMOBOYHOM CTOJIE
I-ucxoonas  modenb;  2-cmenku  onanybku, - 3-
cmpyoyunsl,; 4-QPopmoBoOYHbLIL CION

Ilocne 3ama3bIBaHUA TPELIMH NOBEPXHOCTb MCXOJHOH
MOJENU U BHYTPEHHHUX CTOPOH onanybku ciaegyeT NGKPbITH
pa3saenUTENbHBIM CIOEM, NPENATCTBYIOIUHUM aAre3ud HUCXO[-
HOU MOJENU U OTIIMBAa€MOH KONUHU. B KauecTsBe pasaenuTeNlb-
HOrO CJOA MOTIYT HCIOJb30BATHCA TEXHUYECKUH Ba3€lUH,
COIMAON M CTeapHHO-KEpOCHHOBass cmecb. Haubonee pmo-
CTYIIHOM CMa3KOM ABIAECTCA TEXHUUYECKUH Ba3e€NHUH, TaK Kak
€ro JIerko npuodpecTu u ynorpebnsercs OH B TOTOBOM BUJIE.

JIns NPUroOTOBJEHHUSA CTEAPUHO-KEPOCMHOBOU CMAa3KH
HEOOXOOMMO pPpa3orperb CTCapHH O TEMIMEPATYPH! OKOJIO
55° C ¥ BJIUTHL B HEro, HEMPEPLIBHO MOMEUIUBAA, KEPOCUH B
KOJIUYECTBE, PABHOM TpPeM oOBEMaM pacljiaBJIEHHOIO cCTea-
pHHa.

Paspensoumnii ¢1o HAHOCUTCS XKECTKON KHUCTbIO TOH-
KUM POBHBIM ciloeM. B yrayOneHusaXx MOIENH He OIDKHO
ObITh CKOIUJIEHUS CMAa3KH.

Cnegyoumum 3Tanom paboT ABsieTCs OTIIMBKA KOMHUM.
[IpUroTOBIEHHYIO IJI1 OTJIMBKM KOMIO3HMLMIO HEOOXOAMMO
HaJMBaTb HA OXHO MECTO pelibedHON MOLEIU TaK, YTOOBI OHA
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pacTeKanach Mo BCEH €€ MOBEPXHOCTH. ITC MECTO, NO BO3-
MOX>XHOCTH, AOJIKHO OBITb CBOOOOHO OT penbeda.

[Ipun n3rororneHnu padboUUX rUnCOBLIX KONMUM B LIEAAX
MOBBILLIEHWA NMPOYHOCTU OTIMBKA MOXET BBINOJIHATLCA B [Ba
3Tana. BHauane UCXOAHAA MOJAENb 3aNMBAETCA TUNCOM Ha 2/3
rIyOuHBI OTIMBAEMOU KOMUM. 3aTEM HA MOBEPXHOCTbL CUMNCaA
YKIaablBAa€TCA MIOTHAsA TEXHUUECKAA MapJisA, a HA Hee MeTall-
JIMYECKas CeTKa, pa3sMepbl CTOPOH KOTOpOM HaA 1,5 - 2 cM
MeHblIe UucXxoaHou Monenu. Ilocne ykinaabiBaHns apMaTyphl
3aJIMBAETCA BEPXHAS YaCTh KOMMUH.

[Ipu oTaMBKE KONUM HOJOKHbI ObITh YAalleHbl NY3bIPb-
KH BO3JyXa, B MPOTUBHOM ciy4yae Ha pabouel nNOBEPXHOCTH
KONUU OCTAHYTCS PaKOBHHBbI U OHa OyneT HeNpUrogHa K McC-
NnoAb30BaHUIO. [N ylaneHus My3bIpbKOB BO3OyXa OTJIMBKY
CI€AyeT BLIMOJHATL Ha BUOpocTone. Ilpn oTcyrcTBHM BMO-
poctonia GOPMOBOYHBIM CTOJIMK C MOAEIbLIO HEOOXOOUMO MNO-
KAauUBaTh NOCJE 3aJIMBKKH KOMITO3ULIMU 1O €€ 3arYCTEHHUA.

[locne oTBep>KAEHUA KOMIO3ULHUHU NPOBOAUTCA pPa3b-
€M UCXOOHOM MOJenu U Konuu. lnga 3Toro cieayer ocBobo-
OUTb MOJeNb OT ONajayOKH U NEPEBEPHYTb €€ NOBEPXHOCTHIO
OTJIUBKH Ha CTOJI. 3aTeM HEOOXOAMMO C YCHJIMEM HAXaBUTh
Ha OJMH U3 YIJIOB UJIH OOKOBYIO I'PaHb MOJIEJIM CHH3Y BBEPX.
Yepes HEKOTOPOE BpeMsa MEXAY CIENKOM U MOAENbIO JOJKHA
NOSABUTHLCS BCE YBEIUUHMBAIOLWAACA LUEIb, B KOTOPYIO MOXHO
BCTaABHTb HEMNTYOOKO HECKONMbKO HEPEBAHHDLIX KJIMHbEB, MOCIE
4yero NpoaokKaTb HAXKKUM JO NOJHOrO OTAEJIEHHUS.
[TonyueHHasa KONUA AOJIXKHA BbIAEPKUBATLCA 1O OKOHYAHUA
OTBEP KACHHA. XUMHUECKAs PEAKLIMA OCTATOYHOIO OTBEPXK-
HEHUA 3MOKCHAHON MOJENH 3aKaHUUBAEeTCA Uepes 5-7 gHeH
Nnocle OTJIMBKHU. [ UNICOBas KONUA AOCTUIAET ONTUMAJIbHbIX
¢OpMOBOYHBIX CBOMCTB NOCIIE BRICYLIHBAHUA B €CTECTBEHHbIX
ycnoBusx B TeueHMU 10-20 aHeit. Bpemsa OTBEpXXIOeHUS MOXKHO
COKPaTHUTb NyTeM TemoBo#r obpaborku. s 3TOr0 3nok-
CHRHas KONHA NOJKHA ObITh BbIAEPXKAHA NPH TeEMNeEpaType
65-95° C B T€UEHHE HECKOJILKUX YaCOB, @ TUIICOBas KOMUs
MOJET ObITh BbICYLLIEHA B CMIEUMATILHOM WIKa(y Npyu TEMMe-
patype 55¢ C B Teuenue 60-70 yacos.
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3.10.6. OTBEepKOEHHBIE MPOMEXYTOUYHBbIE KOMHH TeEpe-
HAIOTCA Ha HM3rOTOBJAEHUE pabodyux KOMUH, KOTOPLIE 3aTEM
OOJIKHBbI OBITH NMEpeaHbl HA Y4acTOK GOPMOBKHM.

[Ipu otTnuBke ruricobod padboyen KOMUH € CHNCOBOH
MPOMEXYTOYHOH KOMHUU HEOOXOAUMO y4YeCTb, YTO CUIICOBasd
IIOBEPXHOCTb MOXET BIIMUTATh Pa3sAeIMTENbHBIA CIOH, MOITO-
MY NOBEPXHOCTh NPOMEXYTOUYHOU KOMHUH HEOOXOOMMO mnpen-
BapHTENbHO HECKOJILKO pa3 MNOKPLITH ONM(POHU, UIETITAKOM

MJIH HUTPOKPACKOH, MOCHE Yero MOXHO HAHOCHTH Pa3Ienau-
TEJILHBIKA CIIOH.
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4. POPMOBAHNE MEJKOMACIUTABHBIX
PEJNBE®ELBIX KAPT

4.1. Haunbonee pacnpocCTpaHEeHHBIM METOIOM Pas-
MHOJKEHUA pelbe(PHBIX KaPT ABAAETCA TEPMOBAKYYMHbIM CHO-
c06. CymiHOCTB 3TOro cnocofa COCTOUT B caeaywouiem. JIncer
TEPMOIUIACTUYHOIO MaTepHalia ¢ 3apaHee OTNeYaTaHHbIM Ha
HEeM KapTorpauyeckuM H300paKeHUEM OPTOrOHajJbHO CO-
BMELLAIOT ¢ MOJAENLIO penbeda U pasMIrdaroT HarpeBaHHEM,
3aTEM OTKAUYMBAKOT BO3AYX M3 MPOCTPAHCTBA MEXIY MOIe-
NbIO U rutacTukoM. Ilox pelictBueM aTMOCHEPHOro NaBACHHA
MJIACTHK, PAaCTATUBAACh, IPUXKUMAETCA K MOAEIH, MPUHUMAET
¢opMy 3TOH MOJIENIH U NOCHE OCTHIBAHUA COXPAHSET ee.

4.2. IlpuMeHeHUe TepMOBAKyyMHero cnocoba Tupa-
XUPOBAHUA peNbedHbIX KapT NO3BOJAET NOJYYaTh XECTKHM
peabePHbIM OTTUCK ¢ HEOOXOOUMOM TOYHOCTBIO COBMELIECHMS
KapTorpapuueckoro H300paxXeHus ¢ COOTBETCBYIOUIUMH
¢dopMaMH MOIEIHU, UCNOJb3YyA OTHOCUTEIBHO IPOCTHIE TEX-
HUYECKME CPEACTBA. JTO NOCTUraeTcs NPH YCIOBHH BLINOJI-
HEHHUA CIEeAYIOLIMX TPEOOBaHUH.

4.2.1. B xauecrBe HOcUTENd Kaprorpadu4eckoro
H300paXeHus, U COOTBETCTBEHHO 3aroTOBKH Nnpu ¢opMoBa-
HUHM, HEOOXOOMMO npuMenAThL Oellble TEpMOIUIACTHYHBIE He-
IUIACTUPULUHMPOBAHHBIE MaTepUadbl IUIEHOYHOrO THMA TOJ-
iinHot or 0,25 go 0,45 mMm. bosnee TOHKME MIEHKH APYroM
TOJINUHBI OYAYT pPa3pbIBaThCA NPH PACTATUBAHUH, @ UCIIOJIb-
30BaHHe 0OJiee TOJNCTHIX MUIACTHKOB NMPUBOOUT K U3JIMLUHEMY
CIJIaXXKMBAHHUIO POPM penbePHON MOJIENH.

Haunbonee npurogHbiMy U1 TUPaXUPOBaHUA pelbed-
HbIX KapT ABIAIOTCA KaJJaHAPWPOBAHHBIE WK TIPECCOBAHHbIE
NIACTHYECKHE TIJIEHKH M3 NMOJUMEPOB HA OCHOBE BUHHMIXIIO-
pua U €ro COMoOJMMMEPOB ¢ BUHWIALUETATOM. [akKe MOryT
ObITE MCMONL3OBAHBI NOJHBHHUIXJIOPHIHBLIE WJIA NOJMCTHU-
POJIbHbIE MIACTHKH.

4.2.2. OpTOroHajmbHOE COBMELUEHHE 3arOTOBKH Pe-
npeHOH KapThl ¥ MOJEAM HOJKHO MPOBOAMTLCA MO LITHR-
Tam, IO KpecTaM WM no ynopam. B nepsom ciyyae 3aroToB-
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Ka JoJokHa ObiTh npegBapuTenbHO OTIITH(TOBAHA, 3aTEM
HacaxeHa Ha gBa wTudTa Mopenu. I[Ipu coBMelmieHHH NO
KpecTaM MOXET ObITb HCMOJIb30BAHO Haca)XMBaHHE 3aroTOB-
KH Ha JAB€ UIJIbl MOIENH UEPeE3 HEHTP KPECTOB, OTIICYAaTAHHBIX
BMeCTE C M300paxeHHeM. OpHEHTMPOBAHHE 3aroTOBKH MO
ynopam BO3MOXHO MNpu ¢JOpMOBaHMU 3aroTOBOK, OTIEYa-
TaHHBIX HA OCETHOH MallMHe, YyTO oDecrneyruBaeT OQUHAKO-
Bbi€ pa3MeEPHI MOJIEH.

ToyHOE OPTOrOHaJIbHOE COBMELIEHUE 3arOTOBKH H
¢dopmbl obecrieunBaeT TOYHOCTL (OPMOBAHHUSI OCHOBHBIX
3JIEMEHTOB PeIbePHOU KapThl.

4.2.3. PasMiardyedHue IUIEHKH HarpeBaHHEeM IOJDKHO
NPOBOAUTHLCA IUIABHO M PABHOMEPHO MO BCEH IIomanu gop-
MOsBaHuA. BpeMms rniepeBozia 3aroTOBKH B BBLICOKOIJIACTHYHOE
COCTOsIHME OOJIKHO ObITh He MmeHee 6-7 cekynna. IlneHka He
HOJIDKHA IMeperpeBaThes A0 BAZKO-TEKYUYErO COCTOSAHUA.

4.2.4. BakxyyM B MNpoOCTpaHCTBE MEXAY IUIACTUKOM H
MOZENLIO HOJDKEH HOCTHratThCsid PE3KHUM OTKAUYMBAHUEM BO3-
AyXa A TOro, 4ToObl MJIEHKAa 3arOTOBKHM He yCrela OCTHITh
IO CONMPHKOCHOBEHHUsA C yrinyoneHusMH popmbl. Uem riybxe
U pe3ye BaKyyM, TeM OoJibluve nogpOoOHOCTH Momenau ¢op-
MYIOTCA Ha pelnbedHou KapTte. 4 nosy4yeHus Ka4yeCTBEHHOM
(OpPMOBKM cCireJyeT CTPEMUTBLCA K MAaKCHUMaJIbHO BO3MOXHO-
MY YMEHbUICHHIO 0OBbEMA NMPOCTPAHCTBA MEXAY IUIACTHKOM M
MOZENbI), a TAK)XE MEXAY MOAENbIO H HCTOYHUKOM BaKyYMH-
poBaHMiA. BbICOKO pacnonoxeHHas Haa MOJENbIO TUIEHKa Ha-
YHHAET PACTArMBATLCA €LIE A0 CONPUKOCHOBEHHUSA C MOJENBIO.
JlyymiuMm ycrnosuem it GopMOBaHHUA ABISETCA MOJIOXKEHHE
KOTrJa Kpas pasMArY€HHOro JIMCTa 3arOTOBKH OMNYLUEHbLI Ha
YPOBE€Hb OCHOBaHUA MOIEIU.

4.2.5. OcHoBHBIE OWIMOKM npu (POPMOBAHMUM KapThI
OOYCIIOBIEHBI HEYNMPABASEMOCTLIO PACTAXKEHUSA JIMCTOB IJICH-
K4 B npoctpadcTBe. CHayajga B npouecce pasMardeHus npo-
HCXOOUT NeEpepacrpeneIcHie BHYTPEHHUX HaNPSXKEHUH TIAC-
THKa, YTO HECKOJBbKO HCKa)xXaeT kaptorpaduueckoe uzobpa-
)KEHUe. 3aTeM B Hayale pacTaXeHHus MNoJ NeMCTBHEM BaKyyMa
VIEHKA MPUXOOUT B COMNPUKOCHOBEHHUE C BLICTYNAKLIMMH
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yacTiMH Moaeiau. PacTixxeHue B 3TOT MOMEHT HeOOJIbLIOE, H
H300paKeHHe COBMANAeT C MOJENBIO YIOBJIETBOPHUTEILHO.
[Ipu nanpHe1eM BTATMBAHUM MJIEHKU B YIIyOJIeHHsA MONEIH
TOYHOCTb COBMeELUeHUs cHUuxaeTcsi. OCOOEHHO 3TO 3aMETHO
Ha y4acTKe C HECUMMETPHUUYHBIMU opmaMu peaseda, Mo3To-
MYy U300paxxeHus pek U Oeperop Moperd 4acTo OKasbIBAKOTCA
Ha ckate. OObIYHO 3aMETHbIE HECOBMELIEHUS U300paXKeHHus C
penbepOM MMEIOT MECTO NPU OTHOCHUTENbHBIX BBICOTAX Ha
monenu 6onee 10-15 MM U kpyTH3HEe ckaToB Oonee 60°.

YToObl YMEHBLLIUTHL HCKAXXEHWE HU300paKeHUdA npH
pacnpeneieHMy BHYTPEHHUX HanpsAXXEHUH JIUCTa MIIEHKH, 3a-
rOTOBKY Nepea pa3MAardeHuem HeoOXoaAUMO NocaauTh Ha BbI-
CTYNamwllHe YaCTH MOJEIU C MOMOLIBIO PaspeXEeHHOro Baky-
yMa.

Co3naTh YCHOBMA [OJIS YMEHbLUEHHUS HECOBMELLUEHUS
H300paxxeHus U GopMbl MOXKHO Ha CTAAUU MPOEKTUPOBAHUA
KapT COOTBETCTBYIOUIMM MNoadOpPOM BEPTHKAJILHOIO Mac-
irada .

BrisiBiaeHHbIE B npouecce NpoOHOro (GopMoOBaHUA He-
COBMELIEHHA HU300paxeHus u Gopm penbeda MOTYyT ,SNM HUC-
NpaBJIeHbl ABYMA Cnocodbamu.

Bo-nepBuiX, BHOCATCA NONMPAaBKU B MOEIbL C LEIBIO
CO3JaHUd JNIYYLIMX YCIOBHM MOCAAKU IUIEHKH - CPeE3aloTcH
KPyThbi€ CKaThbl, CHUMAIOTCA OTHAEIbHbIE YaCTH TOp H OOJIHH.
ITonyyeHHbIMM NMPH 3TOM HMCKAXEHHUAMHU MOJENH MpeHedpe-
raloT, NOCKOJIbLKY peiibe(pHass KapTa He CHYXUT U3MEPHTENb-~
HbIM LICJIAM.

BO-BTOpBIX, HETOYHOCTH COBMELLEHHUS H300pa>KeHus
MOXXHO MCTNIPaBHTb BPY4YHYIO. /[N 3TOr0 Ha (JOPMOBOYHOM
MallKHHE OTKIIOYAKT BAKYYM, PasMAr4yaroT IUIEHKY Y3KOH
CTPYEH ropsivero BO3yXa TOJBLKO Ha y4YacCTKE MCIPABJICHHUA.
3aTeM BPYYHYIO COABHUIalOT 3TOT YYaCTOK IJIEHKM B HYXXHOM
HanpaBJIEHUK U CHOBA OTKAYUBAIOT BO3AYX, PYKaMH pac-
npaBiss NJIEHKY No penbeqgy.

4.3. B 3aBUCMMOCTH OT THNAa KapTorpadgupyemMou Tep-
PMTOPHHM, BLIOPAHHON TEXHOJIOTHH U3TOTOBIEHMs Pelbe(PHbIX
MojeNeii, @ TakXe B LieJISX MOBbIIEHHI TOYHOCTH POPMOBa-
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HUS XapaKTEPHbIX 3JIEMEHTOB penbveda, TEPMOBAKYYMHOE
GOopMOBAaHHUE MOXET NMPOBOAUTLCA ABYMA cnocobaMu: Hera-
TUBHBIM M NTO3UTHBHbBIM.

[Ipy MCcnoONbL30BAHUU HETAaTUBHOIO CIOCO0a BLITAXKKY
JIEHKU NPOBOAAT B OOpaTHYIO MOAENb penbeda, ykiaabiBas
Ha Hee 3aroroBXy M3o0paxeHneM BHU3. B 3TOM ciiyyae nep-
BBIMHU MPUXOOAT B CONPUKOCHOBEHHE ¢ MOJENBIO IUHUH PEK H
OOJNIKH, 3 HETOYHOCTH (JOPMOBAHUA NMaJalOT Ha BEPLIUHBI H
xpeO6Thl. HeraTuBHbIN crnnoco6 ¢GopMOBaHHA PEKOMEHAYETCA
NIPUMEHATh NPHU U3TOTOBJIECHUU peNbedPHBIX KAPT HA TEPPHUTO-
PHHU C XOJIMHUCTBLIM, HU3KO- U CPEOHErOPHBIM penbedoM ¢ pas-
pabOTAaHHBIMM PEYHBIMH JOJIHHAMMU.

IIpy Hcnoap30BaHMKU MO3UTUBHOIO cnocodba ¢opmo-
BaHUE 3arOTOBKM OCYLUECTBISETCA Ha NPAMOU MOIECIH Ppe-
abeda. B 3TOM cnyuae BomopasaenbHbie JIEMEHTH penbeda
NONYy4YalTCsd TOUHEE U YeTye, a OTpUUaTelbHbIe (POPMBI dJIe-
MEHTOB penbeda BbIMNAAAT HEMHOIO CriIa)KE€HHLIMM B PE3ylib-
TaTe HEAO(OPMOBKH H3-3a OCThIBAHMA IJIACTHKA B MpolLEcce
pactsixkeHua. [1o3uTHBHBIN cnoco® popMOBaHUS PEKOMEHIY-
€TCA NMPH H3ITOTOBJIEHUM PpeabePHbIX KapT BbICOKOTOPHBIX
obnacre, a TakXXe OOLUMPHBLIX TEPPUTOPUHA CO BCEMH BCTpE-
JapluMuca popmMamMu peibeda (MaTEpUKOB, 4aCTEd CBETA U
T.H.).

4.4. TepMOBaKyyMHO€ THUPa>XXUPOBAHUE PeIbePHBLIX
KapT MOXET OCYWECTBIATLCA Ha Pa3saU4YHbIX BaKyyM-
¢opMOBOUHBIX MallHHaxX ( puc.4.1).

Bakyym-gopMOBOUYHasAbIE MallkiHA NPEICTABISAET CO-
0ol BakyyMHYIO kaMepy(6), Ha JHO kKOTOpOu(7) nomMelyaeTcs
penvedHas Mmoaens (4). Ha BepxHer nOBEpXHOCTH BAKYYMHOH
KaMephbl € MOMOUBIO NPUXKUMHONK paMbl (2) repMETHYHO (PUK-
cupyerca 3arotoBka (3). Hax 3arotoBkoi pacrnosaraercs
nekTpoHarpesatens (1). BakyymHas xamepa uepe3 wmiTyuep
(8) cBsA3aHa ¢ BAKYYMHBIM HaCOCOM, C ITOMOUIBIO KOTOPOTO M3
Hee OTKAa4YUBaeTCs BO3OYX.
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Puc. 4.1. IIlpyHuunuansHas cxema ycTpoiicTsa
BaKyyM- (POPMOBOYHOM MallIMHEI
A-pasMsardyeHue 3arotoBku; b- ¢gopmoBaHHe 3aroTOBKH
I- nacpesamensy; 2 - Npud@CUMHAA pama; 3 - 3020MO06Ka;
4 -penveraa mMooens, 5 - pe3aurHoe8oe yniomHuenue; 6 - 6aKyym-
Has Kamepa;/ - OHO 8aKYYMHOIU Kamepsl, 8 - wmyyep 0na om-
goo0a 6v3odyxa.

B 3aBuMcuMOCTH OT THIIAa M Ha3HAYEHUs BaKYyM-
(GOpMOBOYHOM MAUIKWHBI €€ COCTaBHBbIC YaCTH MOI'YT HUMETh
CIEAYIOLIME KOHCTPYKTUBHBIE OCOOEHHOCTH.

BakyymHas kaMepa npencrapiaser coOOU IepMeETHY-
HYI0O €MKOCTb, CrOCOOHYIO 6e3 nedopMalM JHA BBIACPXKH-
BaTh BO3HUKAWLIEE NpU POPMOBAHUHN JaBJICHHE.

Ha BepXHel MOBEPXHOCTH BAKYYMHOK KaMEpPLI MoMe-
INEH KOHTYP FepPMOYIIIOTHEHUA Id (PUKCHPOBAHUA 3arOTOB-
KM. ECii¥ JHO BaAKYYMHOHU KaMepPbl UMEET BO3MOXHOCTL JIBM-
raTbCA B BEPTUKAILHOM HanpaBlIEHUH, TO OHO MpeBpaLaeTcs
B NOABEMHBIA CTOJI, @ HA HUXKHEH MOBEPXHOCTU KaMeEPhl 10-
GaBisgercs eule OOMH KOHTYP repMOYIIIOTHEHMA.

IIpvxnmMHaa pama, QUKcHpymollasd 3aroTOBKY Ha Ba-
KYYMHOM KaMepe, JOJDKHA OTBOAUTLCA B HEpabouee nmomoxe-
HUe. JTa Onepauus MOXKET NPOBOAUTLCA BPYYHYIO OTKHUIBI-
BaHMEM Uepe3 METIo OO0 ynopa MIM 4Yepe3 MpPOTHBOBECHI, a
TaKXX€ C MOMOLUBLIO MHEBMO- WX TUIAPOLUIMHIAPOB.
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dukcupoBaHue 3aroTOBKM NMPOBOJMTCA JIMOO PYYHBI-
MU 3aKUMaMH, TMOO NHEEMOJAaBJIECHUEM.

BakyyMHas xamepa ¥ NPUXXHUMHasg paMa MOTYT ObITb
cHaO>KeHbI COMpAraruMucs JPYyr ¢ ApyroM BCTaBKaMH JUJIA
¢opMOBaHUs JIMCTOB NJIAaCTUKA Pa3IMYHOIO pa3Mepa.

ODNeKTpOHArpeBaTellb COCTOUT W3 HarpeBaTelIbHBIX
3JIEMEHTOB, 3aKPbITBIX CBEPXV KOXYXOM. B kayecTtBe Harpe-
BAaTE€IbHOTO 3JIEMEHTA MOI'YT OBLITH MCIOJL30BaAHBI HUXPOMO-
Bas NPOBOJIOKA, JJaMIbl HakanuBanusa 1n6o TOHHELI.

HarpesaTent MOXET BKJIIOUYATbLCA KAaK MO BCEH CBOEU
Naoanad, TaK ¥ Ha OTAEHLHLIX cektopax. [Ipu dopmoBanuu
HarpeBaTellb JOJDKEH HAXOAUTHCA HaJ 3arOTOBKOU TOJILKO Ha
BpeMs pa3sMAryeHus IUieHkd. llepemenienue Harpesartend
MOZKET MPOBOAUTLCA KAK BPYHYHYIO 10 HANPaBIAOLIUM, TaK U
C MOMOLULIO MEXAHUYECKUX HIU NHEBMATHYECKUX MMPHUCIIO-
coOnenuul. Hekoropeie HarpeBaTenu cHaOXeHbl yCTPOUCTBA-
MU, MO3BOJAIOLMMM IIPU NEPEBOJIE HarpeBaTens B Hepabouee
MOJIOXKEHHE aBTOMATHYECKU cOpacbiBaTb UHTEHCUBHOCTE
TEIUTOU3JIyyeHus 40 1/4 HOMUHanbHOH MOLHOCTH. B uensax
obecrnieueHuss pa3MAr4YeHMs MJCHOK PasJIUYHOMW TOJILIMHbI Ha-
rpeBaTel, Kar. MPaBUiO, UMEIOT BO3MOXKHOCTb H3IMEHATH
MHTEHCUBHOCTb U3JIy4eHUA MO0 BLICOTY HaJ YPOBHEM 3aro-
TOBKM.

BakyymMHbId Hacoc noakimouaerca K (GOPMOBOYHOM
KaMepe HanpaMylo, JU00 yepe3 peCUMBEPHYIO EMKOCThL C BaKy-
YMMETPOM. B repBOM ciiyyae HacOC BKJIKOYAETCS NPU KaXXKA0u
¢opMOBKE, BO BTOPOM Cilyyae OH BKIIOYAeTcs aBTOMaTHYe-
CKH, 4TOOBI MONAEpPXKaTb BAKYyM B PECUBEPHOH €MKOCTH.
YPpOBEHb BaKyyMmMa peryJIupyercs BakyymMmeTpoM. IIpumMeHe-
HUEe PECUBEPHOM €MKOCTH MOBBILLIAET PE3KOCTb OTKAYKH BO3-
OyXa H yBEJIUYMBAET HOJIIrOBEYHOCTbL BAKYYMHOI'O Hacoca.

4.5. Y4UThIBasA CIOXKHOCTL M crienuduxky popMoOBaHUA
MeJIKOMaclITabHbIX penbedHbiX KAPT, a TakXe HeoOXoIu-
MOCTE KOHTPOJIS ONEPATOPOM Ka>KAOH ernepauudu, pEKOMEH-
AYETCA TUPpaXKUpPOBaHUE NPOBOAMTDL HA CrIEUHATIM3UPOBAHHBIX
ONHOMO3UUMOHHLIX BAKYYyM-QPOPMOBOYHBIX MalUMHAX C PYyU-
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HbIM YyINpaBJIEHHEM. ODTOMY THIY OOOpyAOBaHHUA COOTBET-
cteyeT maminHa BOM-PK.

Maimmnaa BOM-PK npencraesnser coOod cBapHOH He-
CyLUMA KapKac, Ha KOTOPOM PacrnoJiOXXKeHbl HarpesBaTelb,
Npu>XKMMHasg paMa, BakyyMHas Kamepa, NOXBbEMHLIH CTOII,
NyabT YNpPaBlCHUA, 3JIEMEHTBI MTHEBMOIMPUBOAA H BaAKYYMHOH
CHCTeMBbl. JJieKTponutaHue coctaBiaser 380 B ¢ yacrorom
Toka 50I'n. MowmnHocTe HarpeBarens paBHa 35,8 kBt. Ilepe-
MELIEHUE HarpeBaTels OCYLIECTBIIAETCS BPYYHYIO MO Hanpae-
NAIOLKM. JIBUKEHHE NPUIKUMHOMU paMbl M NOABEMHOrO CTOJNA
obecrieyuBaeTCA NMHEBMONMPUBOAOM. MaluuHa cHab)xeHa aB-
TOHOMHOH CUCTEMOM MHEBMOIMUTAHUA C PECUBEPHLIM OakoOM
eMKOCTbIO OKOJo 200 j. BakyyMHass cucteMa COCTOMT M3 Ba-
KYYMHOrO Hacoca U pecuBepa eMKOCTbIO okoJio 60x. Ha ma-
HIMHE
BOM-PK umeercs BO3MOXHOCTL (OpMOBaTh peibedHBIC

KapThl caenywlux pasmepon: 720 x 600 mm, 450 x 600 mm,

320 x 600 MM, 320 x 280 mMMm. OpUeHTHPOBAHHE 3arOTOBKH
OCYLUECTBJIAETCA N0 WTHJTaAM.

4.6. dopMoBaHUe penbeHOH KapTbl Ha MALIHHE
BOM-PK pomxHo comepxarth CllegyloLiie OCHOBHBIE Olepa-
LHHU:

- MOArOTOBKa MOAEIH K GOPMOBAHUIO;

- NOArOTOBKA MAIUMHBI K (OPMOBAHMIO;

- MOArOTOBKAa OTTHUCKA KapTbl € H300paKeHHeM K
$GOpPMOBAHMIO;

- GOpMOBaHHE OTTHCKOB peNbePHOU KaPThl.

4.6.1. B pabouet Moaenu penbeda BO BCEX 3HAYHTENDb-
HbIX YINyOJ€HUAX HOOJXKHbl ObITb NPOCBEPJIEHbI CKBO3HBbIE
orBepcTus auamerpom oT 0,5 no 1.0 MM Ha paccTosiHUH
2-4 cM oxHO oT gpyroro. KpoMme Toro, oTBepCcTus HOJIKHbBI
ObITH PacnoJIOXKeHbl BAOJAb OE€peroBoH JUHHH, NOJOCHI CrOHA
penbeda, obbemMHOl paMku. Moaens yepe3 NPOKIaAAKH Kpe-
NUTCA K NOAMONEIbHOM NJIKTE, a Yepe3 Hee ¢ NOMOLIBLIO BHH-
TOB K NMOABEMHOMY CTOJY MauuHbl. [logMoaenbHas miura
3aNnoJIHgeT 00beM BAaKYYMHOM KaMEPhl U JOJDKHA HMETbL BbI-
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pe3 B MeCTe LITyuepa nogLEMHOro ¢rojia. TomunHa noabeM-
HOM IUTUTHLI 3aBMCUT OT BHIOPAHHOrO ypoBHs (POPMOBOYHOH
MOZEIN OTHCCUTEIBHO 3arOTOBKH.

4.6.2. Ilongroroska MalMHBI K (POPMOBAHUIC 3AKIIO-
JaeTca B CCAYIOLIEM:

- BKJIIOMHTH MAIIMHY aBTOMAaTHYE€CKHM BBIKITIOYATEIIEM
v TyMOiepoM "cerTp’;

- YCTAaHOBHTb Ha BAaKyyMMeTpe rpaHHibl JUANa3oHa
ABTOMATUYECKOIO pexuma paboThl BaKYYMHOIrO Hacoca M
BKJIOYUTb BAKYYMHBIH Hacoc TymMOnepoM "Hacoc', o JOCTH-
)KEHUU B pPECHUBEPE BaKyyMma 3aJaHHON rnyOWHbI BAKYYMMETD
OTKJIIOYUT BAKYYMHBIH HACOC;

- BKJIIOYMTb HArpeBaTelibHbIE 3JEMEHTHl TymMOmepom
"Harpes", IpU 3TOM 3arOpUTCA KHOMKATOPHAA JIAMIa;

- YCTAHOBUTb HAa MAHOMETPE IPaHHMIlbl AUANMA30HA 4B-
TOMAaTHYECKOro pexuma paboThl KCMOpeccopa H BKIIOYHTD
ero Tymonepom Ha otaenbHOM mUTKe. Ilo AOCTHKEHHMH B
pecHBepe 3aJaHHOIO YPOBHA NaBJIEHUA KOMIIPECCOpP aBTOMa-
THYECKHU OTKJIIOYUTCA.

4.6.3. IlogroroBka OTTHCKa KapThl K (POPMOBAHMIO
3aKIIOYaeTcs B NPOOUBKE YCT2HOBOUYHbIX OTBEPCTHUH, MO KO-
TOPBIM OTTUCK HAaCa>XUBAeTCd Ha LUTUPTHI BAKYYMHOH KaMe-
pbl. OpHMEeHTUPOBAaHME 3arOTOBKH NPOBOJAUTCA IO JIBYM YCTa-
HOBOYHBLIM OTBEPCTUSAM, KOTOpPbIE MOTYT ObITh NMPOOHUTHI HA
neppopauMoHHoM ycrpoucree VYIIIIY, npumenaemom B
KapTorpadpuuyeckoM npousBoacrBe. OTBEPCTUS HTOJDKHBI
ObITE NMPOOUTHLI HAa MOJIAX 3arOTOBKM 3a MpeaejIaMu repMo-
KOHTYPa BAKYYMHOM KaMephl.

[IpobuBka yCTAaHOBOYHBIX OTBEPCTUH Ha yCTPOMCTBE
YIIILY npoBoauTcs nocie COBMeUWEHUs YIiIOB KapTorpadu-
YECKOIro H300pa>KeHUs 3aroTOBKHM C COOTBETCTBYIOLIMMU
KpecTaMu, HAaHECEHHbIMU HAa OTKUIBIBAIOLIYIOCSI NPO3PAYHYIO
HaKJIanky.

4.6.4. ®opMOBaHHE OTTUCKOB penbePHOM KapThl MPO-
BOAUTCA NYTEM TOCAENOBATENBHOIO BBIMOJIHEHUS CIIEIYIO-
LIMX ONEPaALUM:
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~ TOAHATL PaMy B BEPXHEE NOJIOXKEHHE;

- YJOXKHTL 3arOTOBKY Ha BAKYYMHYIO KaMmepy iio
laTudTaM;

- ONYCTMTE NPHXKXHMHYIO paMy ¥l 3adUKCHpPOBATHL €K
3aroTOBKY.

- MOJHATH CTOJI C MOJAENLIO B BEPXHEE MOJOXKEHUE;

- MPOBECTH KPAHOM NpeaBapMTElIbHYI0 OTKa4yKy RO3-
AyXa H3 NPOCTPAHCTBA "'MOACHL-TUIACTHK", MPU ITOM INEHKA
3arOTOBKH CAJET Ha BLICTYNAOUIKE YaCTH MOIENH;

- MEPEBECTH HArpeBarTelik B NOJIOXKEHUE HAJM 3aro10B-
KOH;

- NOCAe pPa3sMAr4eHHs IUIEHKHM NMPOBECTH OKOHYATElb-
HYIO OTKA4KYy BO3JyXa Ha)kaTHeM KHOLKH "dopmoBanue 2";

- IEPEMECTHTb HarpeBaTeb B liepaboyee NoNoXKeHHe;

- OXJIaAUTb OT(GOPMOBAHHYIO KapTy CXAThIM BO31Y-
XOM H3 NMHEBMOIKUCTONETA;

- CHATBb KapTy C MOJEAH ¢ MOMOLIbIO CXKATOrO BO3AyXa
Ha)XaTHeM KHONkH ' Tlomaye";

- MOAHATDL PaMy B BEPXHEE MOJIOXKEHUE;

- CHATh OTPOPMOBAHHYIO KapTy C LUTUPTOB BAKYYM-
HOH KaMepbl MaLIIMHEL.

Ecny sbicTynaoliye Yactd penbedHOH MOJCIM NPH
BEPXHEM TOJOXEHHH NOABEMHOTO CTOJa BO3BBLILIAKOTCA HaJ
YPOBHEM 3aroTOBKH Oonblue, 4eM Ha 3-4 MM, TO npH Gopmo-
BaHUHM MOABEM CTOJIA C MOZENbIO B BEPXHEE NOJIO)KEHUE He-
06Xx0MMMO NMPOBOAUTL NOCHE pa3MATYCHUA MJIEHKHM Harpepa-
TEJEM.

4.7. DopmoBanue penvedHbIX KapT NPOBOAMTCA B BA
stana. CHayajia BbINOXHAETCA PopMOBaHue NPOOHBIX JIMCTOR
KapThl, 3aTeEM - (POpPMOBAHHE TUPAXKHLIX OTTHCKOB peibed-
HOH KapThl.

B nmpouecce npodbHoro popMoBaHHA YTOUHAIOTCH MeEC-
Ta MPOOUBKH OTBEPCTHH B 3arOTOBKE M ONPEACIAIOTCHE OIITH-
MaJIbHbIE peXXUMbI (OPMOBAHHA.

[locne ucnpapieHUs MOOENM MO pe3yiabTraTraM npoob-
Horo ¢opMoBaHus npoBoautcs ¢popMmoBaHue THpaxa. Ilpu
(GOpMOBAHHH THPAXHBIX OTTUCKOB BO M30exaHue UX aedop-
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MalUUU HEOOXOOMMO CEIUTh, YTOOBI MOZIENbL HE HAarveBaaach
IO TeMlicpaTypsl Beilue 709 C.

3. CBOPKA U CKIENKA MHOT'OJIMCTHBIX
PEJBE®HBLIX KAPT

5.1. Ecnu rurowmags peabedHOH KapThi DPEBHIIIAET
M2KCUManbHble paiMepbl (GOpMOBAHUA MMEIOLIEACA BaKyyM-
GOpPMOBOYHOH MAalliKHbL, TO TAKYKO KapTY A3rOTABIMBAIOT (10
OTACIAbHLIM JIMCTAM, KOTOPhIE 3aTEM CKJIEUWBAIOTCA BMECTE M
YKPEIUIAIOTCA HAa Kapkace. YKpenjeHHas Ha Kapkace peawed-
Has KapTa BCTaBJIAECTCA B pamy.

5.2. JIACT6l MHOIOJUCTHOM PIbeGHOM KapTbl NpH
CKJIEMBAHUM MOTYT COEAMHATBHLCS BCTBIK MO OOKOBBIM CTEH-
KaM, HaJIOXKEHHEM, U HAJNOXEHHEM C INOXHYTPEHHEM

(puc. 35.1.).

4, /\H 2.""/%’5\:/ j/\/

Puc. 5.1. BapuaHTbl cOeAMHEHUS TUCTOB
MHOTOJIMCTHOU pelbePpHOU KapThl
I - coedunerue 8cmoik no 60K08bIM CIMEKKaAM, 2 - coeOuHeHue
HANoXMCeHUueM, 3 - COeOUHEeHUEe HANOXCEHUEeM C NOOHYMpeHuUeM

OOHOU CIMOPOHDBI
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5.2.1. TIpu MOHTaXe M CKIEMBAHUU JAUCTOB pelbePHONK
KapThl BCTBIK HCMONB3YIOTCA CELHaANIbHbIE 3aXUMbI. 33/KUMBEI
M3rOTOBIIIOTCA M3 JEPEBAHHBIX NMPMLUIENOK IyTEM 3a0CTpe-
HUA (PHKCUPYIOLIUX KOHIIOB.

ITopagok cxnaedBaHus JaucTos ciaemyromun. Ckieu-
BAEMbI€ CTOPOHBI KaXIbIX ABYX JIUCTOB IPSABAPHUTEILHO MO
KpasM M B CEpPEOMHE CKPEIUISIOT TpeMs 3aXKMMaMHu, a Iociae
COBMECLIIEHUA HM300paXeHUs JIUCTOB CTABAT 3a)KUMBbI TECHO
ONMH K IPYTrOMY IO BCEH IJIMHE LIBA W BIUVIOTHYIO K rneperudy
aucra. 1locie npoBepkU kauecTBa COeaUHEHHA JIMCTA BCE 3a-
XUMBl OTOABUIRIOT K KpasM OTBECHbLIX OOpPTOB U CKpernieH-
HbI€ JINCTHI MEPEBOPAUUBAIOT JIMUEBOM CTOPOHOH BBEPX, pac-
TATUBAOT HX B CTOPOHbLI W, CMa3aB LUIOB KJICEM, CTaBAT Ha
npe>xHee Mecto Ha 8-10 MuHyT. IlpM ckaeHBaHMHU BCTBIK JIKC-
TOB MEJIKOMACWITAOHBIX KapT LIOB MOXET ObITb HECKOJBLKO
YTOIIIEH H OKOJIO HEro MOryT HaOmoaaThCl MCKaXXECHHA
H300paxeHus, ocobeHHO ecnM penbedHas MOBEPXHOCThL Ie-
PEXOOMT B BEPTUKAILHYIO CTEHKY NOJ OCTPBIM YIJIOM.

5.2.2. CaMbIM pacnpoCTpaHEHHBIM CIIOCOOOM COem-
HEHHA JIMCTOB MHOTOJIMCTHOM penbedHON KapThl SBJIAETCA
crioco0 HanoxXeHus. s MOHTaKa kapTbl OTOMPAIOTCA JIMC-
Thl OAMHAKOBOM TOHANBHOCTHU KapTorpaduueckoro uzobpa-
KeHusd. JIMCThl MOMXKHBI MMETH OTNedyaTaHHoe M OT¢hOpMO-
BaHHOE M300pakeHue ¢ nepekpouiTUEM B 1 CM 11O BCEM CTOPO-
HaM, KpOMe CTOPOHBI, IPUIIELrAIOLIEN K BHYTPEHHEN PaMKe.

CxeMma KperieH1s Ha KapkKace MHOTOJMCTRON penbed-
HOU KapThl NPUBEAEHA Ha PUC.S.2.

Paky. VAR

AR

Puc.5.2. MHoronucTHas peabedHas Kapra,
yKperjieHHas Ha Kapkace (Buj ¢ obopora)
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s yay4yuieHus cueniaeHus JIUCTOB € MOAPaMHUKOM
Ha U3 OOpaTHYK CTOpPOHY HakieuBaercs Oymara. [[jnd nmon-
KNenKku OyMaru Ha JMCTbl UCNOJIb3YETCA BOIOIMYJIECHOHHBIN
Kieu. I I pvMeHeHure kiies Ha OPraHUYECKMX PaCTBOPUTENAX HE
PEKOMEHAYETCS M3-3a BO3MOXXHOCTH pasMArdeHus v uedop-
Malnuu JMcToB. Ilocne BhiChIXaHUA Kies Oymara, He NpHKiIe-
MBLIAACA K ILUIACTHKY B MECTax BbIZABIEHHOro peiaseda, o0-
peiBaerca. [lomoca ILUPUHOU OKOJIO i CM OT Kpas u3obpaxe-
HUA ¢ OOpaTHOU CTOPOHBI JIUCTA KJIeeM U OyMaron He NOKpPhI-
BaeTcs.

Jlanee cnenver noapeska JIUMCTOB KapThi, KOTOpas
OCYUIECTBJIAETCA C y4YeTCM peibePHOro H3o0paxeHus K Nno-
ned. Umerorauecs no yrjyam Jucta "KpecTul' CiIyXaT Ojs npa-
BHJIILHOTO COBMELIEHYsS H300pakeHUus npu MoHTaxe. [Ton-
pPe3Ka NUCTOB OCYUIECTBIIIETCA C YUETOM HAJIOXKEHUS OJHOrO
JINCTA Ha APYrou cnesa Hanpaso. Llpu 3roM JIKCTEI, KO OpbIe
HaKIaAbIBAIOTCA HA COCeaAHHUU JAUCT, 0Ope3aroTcs CTPOro no
"kpectam". CTOPOHBI JIHCTCB, KOTOPbIE ITPH MOHTAXE JIOJIK-
Hbl YKJIaZbIBATLCSA NOA COCEAHKH JIUCT, NOAPE3AOTCA C NOJIs-
MY IWMpUHOU 1 cM OT "xpecToB'.

[loapesanHble NMHCTHE ¢ NOAKICEHHOW OyMaroM ykia-
ALIBAIOTCA Ha NOJAPaMHUK B HEOOXOAHMOK MNOCIEOOBATENb-
HOCTH, 3aKPENNAIOTCA HA NOAPAMHUKE FBO3IAMH U OOBOAATCA
Ha HeM Kapanaamowm. [1nokons! reo3gaMu JenarnTcs Ha Nno-
14X, KOTOpbI€ NPH MOHTaXe OyAyT 3aKPbITbl COCEAHHMHU JIHC-
TaMU. 3aTeM JIMCTbl CHUMAKOTCA C TNOAPaMHHKA, TIBO3H
OCTAalOTCA B NHCTAX, @ MeCTa NPOKOJIOB Ha NOJApaMHUKeE O0-
BOOATCH.

[locne packnaaku MTUCTOB NOA YYACTKU C BHICOKHM pe-
NbePOM NOAKIANBIBAIOTCA U 32KPEIUIAIOTCS KJIEEM HIIU I'BO3-
IAMH KapTOHHBIA WJIKM NMOPOJOHOBBIM KapxKac IJA NPUIAHHA
penbedy XKEeCTKOCTH.

Haxnenka JMCTOB KapThl OCYWIECTBJAETCA KOCTHBIM
WI¥M BOIO3MYINIbCHOHHBIM KieeM. KineeM o00pabartwiBaercs
y4acTOK MNOAPAMHHUKR, HA KOTOPOM OOBEAEHO TMNOTOXKEHUE
aucra. JIMCT XapTbl yKIAaLbIBAETCd Ha TOT YUYAaCTOK Tak,
y100OBbl I'BU3AU, HAXOJALIMECSd B MNACTUHE, TOYHC BXOOHJIA B
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OTBEPCTHS HA NMOAPAMHUKE, CAETaHHbIE NMPU PacKIaIKe JIUC-
TOB. ' BO3AY BrOHAIOTCS HAa BCIO IJIMHY, @ Ha INOBEPXHOCTH
penbepHOro U300paKeHus No BCed IMJIOLAdY YKIAAbIBAXOTCA
3JIACTHYHBbIE TPY3UKU, NPEACTABAAIOLIME COOOU CBHHUOBYIO
OpoOb WM NECOK, 3alUThIE B TKAHEBbIE MELHOYKH.

HakneeHHbIH JMCT KapTbhl 3aKpenjsiercsi OOMNOJIHH-
TENbHO TBO3AAMM IO KpasM, KOTOpPble OYAYT 3aKpPBLITHI CO-
CEOHMMHU JIMCTAMU.

[1pu Hakagxe CBEpPXy COCEAHEro JIUCTa Kpal HUXKHETO
JUCTA Ha LUMPUHY 1 CM NPOMA3LIBAETCA KJIEEM H4a OpraHuye-
CKUX pacteopuTenax. Cleayroilmi TUCT YKIaAbIBaeTCa aHa-
JTOTMYHO MEPBOMY C YYETOM COBMELIEHHUS pelibepHOro n3ob-
paXXxeHus U reorpauyeckoil CUTyaLHHu.

s TOYHOro COBMeELIEHUs pelbedHOro u300pakeHus
MEXOY JIMCTAaMH BEPXHAS KPOMKA HAKIaAbIBAEMOIO JIMCTA
mporpeBaercd PeHoM, Mocie Yero COBMeELAeTcs reorpaduue-
CKasg CUTyauMs Ha CBOAKE. 3aTeM Ha 1UOB TaKXe YKJIadbl-
BaIOTCA 3JIACTUYHBIC IPY3HUKH.

YJI0)KE€HHbIE Ha KJIEW M 3aKPENJEHHbIE 110 LIBAM JUCTHI
KapThl HaXOOATCS NOL4 IpPy3aMM OO NIOJHOIC BBLICBLIXaHMSA
kned. [as npuaaHus kapTe 3aKOHYEHHOrO BUJa LUBbLI MEXIAY
JIMCTAMHM KapThl MOT'YT ObITh OIUIABJIEHBI NAafAJILHUKOM C OCT-
PBIM XaJioM, KOTOpOe HEOOXOAMMO BECTH TOYHO IO CTBIKY
mpa. IIpu paboTe nasnIbHUKOM Heab3s AONYCKAaTh Neperpepa
MJIacTHKa BO U30eXaHHE NPOXYraHuA JMcTa. JIMHUSA OIIaBKM
IOJDKHA ObITH POBHOM B HE3AMETHOM.

B 3axiioyeHue CMOHTHPOBAHHOE U300PaXKEHUE KaPThI
obuBaerca pewkamu. [lns coxpaHeHUs JaKMPOBAHHOH IO-
BEPXHOCTH CJIEAYET KPEMUTh PEKH TBO3OAMH O€3 LILUTAMOK.
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[Ipunoxenue

INEPEYEHDb MEJIKOMACIUTABHbIX
PEJBE®HbLIX KAPT, PEKOMEHAYEMbIX K
BRUIIYCKY B POCCHUUH

PexomMenayemMble XapaKTepUCTHKH KaPThE
I'opu- | ®opmar

n/n | pasaeie 30HTA- KapT. |
| JbHbLIA | u300pa- | Koa-Bo | Bun Haszuauehle
{ Macm- | XKeHwsl, | JIMCTOB
Thi | Tab MM | L |
1. Pesbednnbie kapTbl Mupa
1.1. Kapra 1:50mmH 650x420 1 Pwus.- YuyebHas
Mupa Teorp.
1.2. Kapra 1:20MmH  1660x 6 ODus.- CnpaBou-
Mupa 980 reorp. Has
1.3 Kapra 1:40MmH 640x570 2 Pus.- YuyeOHas
noJyua- reorp.
puu
1.4 Kapta nua 1:30man 1070x 2  @Pus.- YyeOHas
MHUP. 690 reorp.
OKeaHa

2. Penbednblie KapThl MATEPUKOB U OKEAHOB

reorp. cripaBOYHas
2.2. A3us 1:20mMma 682x525 1 (OOwe- YyeOHag
reorp.
2.3. Adpuxa  l:15MaH 595x554 1  OOwe YuyebHas
reorp.
2.4. CesepHas l:I5man 595x554 1 OO6we- YuebHasd
AMepHka reorp.

2.5. KOxnHas 1:15mMaH 595x370 1  OO0ie- YyeOHad
AMepuKa reorp.
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10

11

12

13

3.1.

14

15

16

17

Na B
/i1 | pa3pene

2.6.
2.7.

2.8.

2.9.

3.2.

3.3

3.4.

TUAA
Espazus

Tuxun
OKeaH

3. Peabegubie kapTel Poccuiickoit Penepanyu

Poccuu-
ckag Qe-
aepauus
Poeccus w
conpe-
nelbHbIE
rocyunap-
CTBA
Poccvis n
conpene-
NIbHLIE TO-
CyLapTCBa
Poccust wu
conpene-
JIbHbIE TO-
cygapciBa
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PexoMeHyemMble XapaKTEPUCTHRH KapThi

[opu- | Dopmar,
30HTa~ KapT.
JbHBIA | H300pa-
Macui- | KeHus,
Tab MM

:iomaou 270x208

L:15Man 475x422

1:30MnnH [Ina-

METP
400

1:40mMnu 450x450

1:40maua 200x120

[:16Mmr 510x355

I:16maH S510x355

j:i6Man 510x355

KoJ-Bo Buin HazuaueHue

JHCTOB

1
I

1

!

i

1

1

1

O0bu11e- Yyebrasn

reorp.
Obwe-  YyebHas

reorp.
Coe- Yyebnas
puyecKas

KOHTYP-

Has

Kapra YuebHas
BYJIKAaHH3

Ma

Pus.- CyBeHHP-
reorp. Had

Puz.- - YyebOHax
reorp.

[Tonesn. YdebOHasn
HCKOIa-
eMble

KoHtypH Yuebuas
1)1

packpa-
INMBAHUA
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Ne I opu-
n/n | pa3aene 3OHT4~-
JIbHBIH
Macili-
TAb
18 3.5. Poccuu- I :8MIIH.
ckaa Pe-
Aepauus
19 3.6. Poccuuic- 1:8MiH.
kas Dene-
pauus
20 3.7. Poccuu- l:5MnH.
ckaa Pe-

|

Popmar
KapT.
H300pa-

K CHuUsI,

MM

1050x
590

1050x
590

1680x
940

PexoMenayeMble XapaKTEPHCTHKH KapThl

KoJi-Bo Bun
JJUCTOB

2  OOuue-
reorp.

2 Teono-
ruy .

6 (OOuie-
reorp.

Hazuayenue

CnpaBou-
Has

YyeOHas

CnpaBou-
Has

Aepauus L

4. Peabeduble KAapTbhl KPYHNHbIX NPHPOUHDBIX

TeppuTopr Poccuiickon ®Peaepauum

21 4.1. Kasxa3s- 1:2,5 530x580 1 OO1we- Cnpapou-
CKMH  Ppe€- MIH. reorp. Has
I'HOH

22 4.2, Ypanb- 1:4mmH. 280x560 1  OOuie- CnpaBou-
CKMH  pe- reorp. Has
rHOH

23 4.3. Boctou- 1:.8mmH. 580x380 1 OOwme-  ChpaBou-
Has  Cu- reorp. Has
OUphb

24 4.4, Hanpuuit  1:8minH. 480x480 1 O6me-  CnpaBou-
BocTok reorp. Hasl

S. PeaibedHsbie kapThi HA peruonbl Poccuiickoit Peaepauum 1o
MOJIMTHKO-2IMUHHCTPATUBHOMY J€JICHUIO

25 5.1. Pecny6bmm- 1:500000 363x240 1  OOGiue-

Ka Aavires

26 5.2. Pecny6- l: 1 muH.
JIMKa baui-
KOPTOCTaH

484x576

reorp.
1  OO1e-

reorp.

CnpaBoy-
Has
CnipaBou-
Hasl



Neo

27

28

29

30

31

32

33

34
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Nep | Haspa- | lopu-
n/m | pasgesie HHe | 30HTa-
peabed- | JbHbIM
HOH | Macll-
kapthl | Tab
5.3. Pecnybmu-! 1:2MiH.
ka bypd-
TUS
5.4. Pecnybmn- 1:1MiH.
ka lop-
HbIK  All-
Tau
5.5. PecnyOmm- 1:IminH.
ka [lare-
CTaH
5.6. HMurymic- l:1MiaH.
Kas  pec-
nyonuka
5.7. Kabapan- 1:1min.
HO  ban-
Kapckas
pec-
nybiuka -
5.8. Kapauae- 1:1mnH.
BO-Yep-
KeccKas
pecny6a.
5.9. Pecnyb- 1:4,5mn
nuka Caxa H.
5.10 CeBepo-  l:lmuH
OceTHHC-
Kag CCP
5.11 Pecnybmu- 1:L5MaH

35

Ka TyBa

Popmart
KapT.
Hn300pa-
AKeHHA,
MM

600x440

440x400

455x305

200x240)

200x160

200x200

570x525

160x200

480x320

KoJg-Bo

JUCTOB

l

el — - -

PexoMeHIyeMble XapakTePHCTHKN KAPThI

Bun

OOb1ue-
reorp.

O0b1e-
reorp.

Obuie-
reorp.

Ob1e-
reorp.

O011e-
reorp.

Ob1e-
reorp.

O0ue-

reorp.
Ob11e-

reorp.

OO0we-
reorp.

Ha3zHadenne

CnpaBoy-

Has

CnpaBou-
Has

Cnpasou-
Has

CnpaBou-
Hasl

CnpaBoy-
Has

CnpaBou-
Has

Cnpasou-
Has
CnpaBouy-
Hasl

CnpaBou-
Has



Ne

n/n | pasnene

36

37

38

39

40
41

42

43
44
45

46

47

5.12

5.13

5.14

5.15

5.17

5.18

5.19
.20

5.21

5.22

5.23

PecnyOnu-

Ka Xakac-

CHs
YeueHckas
pecnyoiu-
Ka

Anrau-
CKHUH Kpaun
KpacHo-
JapCKUHU
Kpai
KpacHosap
CKUH KpAau
[Ipumop-
CKUU Kpau
Craspo-
MOJIbCKUM
KpaM -
Xabapos-
CKUHU Kpaw
AMypckas
obnacTo
HpkyT-
cKas
JacThb
Kamyar-
ckas  00-
J1acCThb
MaraaaH-
ckag  00-
acThb

00-

H

67

fopn-

| 30HTa-
| JIbHBIN
t  Macul-

TA0
1:1MIH.

l:1MnH.

1:1,5Mn

I1.

l:1MaH.

1:5MIIH.

1:1,5Mn

H.

1:1MJIH.

| :3MJIH.
1:1.5Mn

1 :3MJIH.

1:2.5Mn

H.

| :2MJIH.

Dopmar
KRapT.
A300pa-
KeHMS,
MM

320x480

200x240

455x320

40x400

670x260

430x480

440x320

350x600

630x630

500x500

640x390

500x440

KoJ-Bo
JHUCTOB

1

1

1

1

l

l

l

O01ie-
reorp.

Ob111e-
reorp.

O061e-

reorp.
O01e-

reorp.

Oo1e-
reorp.
Obule-

reorp.
Ob11e-

reorp.

Oo01e-

reorp.
Ob6ue-

reorp.
Obe-

reorn.

O0e-
reorp.

Ob1i1e-
reorp.

Bux

PexoMenayeMbie XapaKTePHCTHKH KapThl

Ha3zHnadyeHue

CnpaBou-
Has

Cinpagou-
Has

CnpaBou-
Had
CnpaBou-
Has

CnpaBou-
Had
CnpaBou-
Has
Cnpasov. -
Has

CnpaBoy-
Has
CnpaBoy-
Hasd
CnopaBou-
Has

CnpaBou-
Has

CrnpaBou-
Has



No

n/n | pasnene

48

49

50

51

53

54

35
56

37

NoB

5.24

3.25

5.26

5.27

5.28

5.29

3.30

6. PesbedHubie KapTbl KPYNHLIX FOPHLIX MACCHBOB H

Ha3Ba-
Hie

pelibedr-
HOH
RaDTbI

MypMmaH-
ckaa OD-
JIACThb
[lepMmckas
odacThb
CaxaauH-
ckasa  o0-
JIACTh
Csepa-
JIOBCKas
obnacThb
Yenabuu-
ckags 00-
JIacThb
YUTUH-
cKas
J1acCThb
YJykor-
CKUK  aB-
TOHOMHbBIH
OKT

00-

68

Pexomenayembie XapaKTepuCTHKH Kapml

[opu-
30HTaA-
JIbHBIN
Macl-

TA0
l:1MIIH.

1:1,5M0
H.
| :2MIIH.

1:1MIIH.

1:1MIH.

l:2MJH.

1:2.5m1
H.

dopmar
KapT.
H300pa-
AKEHMS],
MM

560x440

320x455

160x500 °

500x670

480x560

520x520

580x465

KoJi-Bo
JIUCTOB

1

1

Bun

O011e-
reorp.

O0b1e-

reorp.
OO011e-

reorp.

OO011e-
reorp.

O6uie-
reorp.

Obue-
reorp.

OO011e-
reorp.

00beKTOB npupoas! Poccuiickoit Penepaumn

6.1.

6.2.

6.3.

AJTau-
CKHUE FOPHhl

Os.baiikan 1:1MJIH.

Kagpkas-

1:1MiIH.

F:1,5Ma

CKUU Xpe- H.

oet

560x320

1

560x600 1

320x550

Duszuko -

reorp.
OO6ue-

reorp.
Dus.-
reorp.

HaszHayeHnue

CnpaBou-
Has

CnpaBou-
Has
CnpaBou-
Has

CnpaBou-
Has

CnpaBou-
Has

Cnpasou-
Has

CrpaBoy-
Has

YueOHas
Typucrckas

YyebHas



No

58

39

60

61

62

63

64

65

66

69

Ne B lNopu-
n/n | pajgene 30HTA~
JbHbIN KoJj-Bv
Maciu- JIUCTOB |
- Ta6_ .
6.4. II-oB 1:2MaH. 320x600 1 Pus.-
KamuaTtka reorp.
6.5. CasHbl 1:2MaH. 40x360 1 ODps.-
reorp.
6.6. Cuxors- 1:2MaH. 360x520 1 ®Pwus.-
AJIUHb reorp.
6.7. Teneuxoe 1:300000 270x135 1 OO6we-
03€pOo reorp.
6.8. Ypanb- idman. 160x560 1 Dus.-
CKHUe TIoO- reorp.
pbI
6.9. llosc rop l.6mnan. 610x265 1 @us.-
YOxHOM reorp.
Cubupw
6.10 Yepnomop Il:lmau. 300x240 1 OOwme-
CKO€ [MNo- reorp.
Oepexse
KaBka3a .
7. Pesnnedubie kKapTol HA TeppuTopun crpan CHI
7.1. KpbiMm- 1:600000 600x400 1 Dus.-
CKUHU 1O- reorp.
NYOCTPOB
7.2. KOxHbIU I:imau. 200x100 1 OO6uie-

Oeper reorp.
Kprima

PexoMenayemblie XxapaKTepUCTHKA RAPThI

HazHaveHKe

Yuebnasn
YuebHas
YuyebHas
CyBeHupHas

VyeOHasn

YyeOHasn

Typucrckas

YueOHag

CyBeHupHasd
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PeKkosienayemMble XapaKTEePHCTHKH KapThl

I'opu- | Popmar
30HTa- KapT.
JbHLIA | H300pa-
MacHl- | JReHMS,
Tab MM

8. MeToan4yeckne pesibedHbIe MOLEJIH H KAPThI

Koja-Bo Buj HaznaveHne

JHCTOB

67 8.1. Tunwr pe- 1:500000 640x520 1  Pus.- YueOHas
nseda Teorp.

68 8.2. VYuebunaa 1:25000 600x530 1 OOwe-
TOMNorpa- reorp.
puyeckas

KapTa
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