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BBEAEHUE

Y4ebHo-MeToAMUYECKOE TTOCOOue 1o AucHuILInHe «MHkeHepHas rpadu-
Ka U aBTOMATH3UPOBaHHBIE CHCTEMbI IPOCKTUPOBAHUS» Pa3pabOTaHO A
CTYZICHTOB, OOyuaromuxcs o cneuuanbHocTsiM 1-56 01 01 3emneycTpoii-
ctBo u 1-56 01 02 3emenbHBII KamacTp, B COOTBETCTBUH C THIIOBBIMHU
y4eOHBIMU TUTAaHAMH TI0 CIELUAIBHOCTSIM M y4eOHO# mporpaMmoil n3yde-
HUSI AUCLMIUINHBL.

OcHOBHas 1IeJIb U3YUCHHUs AUCIMIUIMHBI — TIOJIyYUTh HEOOXOAUMBIE TEO-
peTHYecKie 3HaHUSA M NPAKTUYECKHe HABBIKM O NMPaBWJIaX M IpHEMax Ipa-
¢udecknx padoT, BEHINOJHSACMBIX B 3EMJICYCTPOHMTEILHOM H 3EMENbHO-
Ka/IaCTPOBOM IIPOM3BOJICTBE MPU O(POPMIICHHH CIICHUATIbHBIX MaTePHAIIOB H
JOKYMEHTOB, a TAaK)Xe 03HAKOMHUTBCS C OCHOBHBIMH aBTOMATH3HPOBaHHBIMH
CHCTEMaMH NPOSKTUPOBAHMS, MCIONB3yeMbIMU Ha HPENPHATHAX, MOJABE-
JOMCTBEHHBIX ['0CyIapCTBEHHOMY KOMHTETY IO UMYIIECTBY PecmyOmuku
benapycs.

OCOOEHHOCTBIO YEPTEKHBIX U O(OPMHUTENBCKUX PAabOT MPH U3rOTOB-
JICHUH PAa3JIMYHBIX KaJacTPOBBIX, 3E€MJIEYCTPOUTENbHBIX, Tomnorpado-
reoIe3NYeCKUX M KapTorpa)Mueckux MaTepHaloB SBISIETCS COYETaHHE
9JIEMEHTOB PYYHOTO TPYAa M aBTOMaTH3MPOBAHHBIX TexHOsOTHH. [ToaTomMy
HEOOXOIMMO OCBOUTD BBITIOJHEHHE ONPE/ICIICHHOTO BU/Ia YEPTEIKHBIX paboT
OT PYKH ¢ MPUMEHEHHEM MPOCTEHIINX NPHCHIOCOONCHUI U HHCTPYMEHTOB,
a TaKkXKe HOBEHIIMe TEXHOIOTHH 0(GOopMIICHHS TONOTrpadHISCKIX U KaJacT-
POBBIX IJIAHOB, 3EMJICYCTPOUTEIBHBIX YEPTEIKEH, ClICLUAIbHBIX CTAaHIAPT-
HBIX PUCYHKOB (MakeToB, Tpa)ukoB U Jp.), IIMPOKO NPUMEHSIEMBIX B IPO-
Liecce M3rOTOBJIEHUS MPOMEKYTOYHOH W KOHEYHOH NMPOAYKIMH COBPEMEH-
HOTO IIPOM3BOJICTBA B cucTeMe ['ocynapCTBEHHOTO KOMHTETa IO MMYIIe-
ctBy PecryOnmku benapyces.
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1. YEPYEHUME KAPAHJJAIIOM U TYIWIBIO
1.1. TpeGoBaHus K YPOBHIO NOATOTOBKH IO TeMe

B pesynbrare u3yueHus: TeMbl CTYJEHT JTOJKEH:

3HATH:

- mpuOOPBl M MaTepHaibl, UCIONB3YeMbIE B 3EMIICYCTPOUTCIHHOM H
CTPOUTEIILHOM YepUeHUH, X Ha3HAUCHHE, YCTPOHCTBO M TEXHOJOTHICCKHE
CBOWMCTBA;

- TEXHUKY PabOTHI ¢ YePTEKHBIMI HHCTPYMEHTAMU;

- OCHOBHBIC TIPaBWJIA ¥ TPHUEMBI BBHIIIOJHEHUS YEPTEKHBIX U 0()OpMU-
TCIIbCKUX pa60T Ha OCHOBC BBIYCPUMBAHUA CTaHAAPTHBIX JJIECMEHTOB Ka-
paHmaiom, percheaepoM 1 IPyTUMH IPOCTHIMA HHCTPYMEHTAMHU;

yMeTb:

- OCYILIECTBIISITh MPOBEPKY KauecTBa, HAJIAJKY U YXOJ 3a UYepPTEeKHBIMH
HHCTPYMEHTAMH,

- ICTOJIB30BaTh HEOOXOMUMEBIC TPUOOPHI M MaTepUalbl MPH BHIMOJIHE-
HUU 3€MJIEYCTPOUTENBHBIX U CTPOUTEIbHBIX YEPTEXKEH;

- HUCIIPABJISITh MOTPEIIHOCTH Ha YepTexax.
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1.2. I3yyenne TeMbl
1.2.1. YepueHnune kapaHaamom u peiicpenepom

K uepTexHpIM MaTepuanaM OTHOCIT Oymary, KapaHAallld, PE3UHKH,
Tyws [6]. B npakTuke Tonorpaguyeckoro, 3eMJICyCTPOUTENBHOTO U CTPOU-
TEJILHOTO YEPUYCHUS] MHOTHE YEPTE)KHBIE PAOOTHI BBIONHSIOT TPEIBapH-
TEJIbHO KapaHJalloM.

UepTrexHble KapaHAAIIN Pa3IHYaiOT [0 CTETIEHH TBEPIOCTH: B COOTBET-
ctBuu ¢ MapkupoBkoit oT 7T 10 2T umu ot 9H no 2H — tBepawie; T, TM, M
wm H, BH, B — npomexxyrouansie; ot 2M mo 6M mwmm ot 2B 1o 6B — msr-
kue. VX Ncronb30BaHue 3aBUCHUT OT XapaKTepa, Ha3HAYECHUS BBITIOIHAEMBIX
YepTEXHBIX PaboT U copra Oymaru. boiee MATKMMHU KapaHAAIIaMH HPOU3-
BOJST TpE/BApUTENbHYI0 pa3rpadky W BBIUEPUYMBAIOT JIMHHH, KOTOpBIE
MMEIOT BPEMEHHOE 3HAa4€HHE M BIIOCIEICTBUH OYAYT CTEpThI; Ooiee TBep-
JIble TIPUMEHSIOT JJIsl ©300pa)KeHUs! MPEMETOB U 3HAKOB, TPEOYIOIMINX JTH-
TEJILHOM COXPAaHHOCTH, U AJISI OKOHYATEIHLHOTO O(OPMIICHHS YEePTEXa, €CITH
HE MPEAIoJaraeTcs ero BhlYepunBaHUe B TYILH.

O4nHKY KapaHJama BBITOJHIIOT ¢ KOHIIA, TPOTHBOIOIOKHOTO MapKH-
poBKe. Y TBepIpIX KapaHjalleil cCHadaia Cpe3aroT JICPEeBSHHYI0 00O0JOYKY
Ha 25-30 mm. ['padur obnaxarotr Ha 8-10 MM (puc. 1.1, a) u 3aTaunBaroT
CHaJaja CKaJIbIeJIeM WM NEePOYMHHBIM HOXKOM, a OKOHYATEIbHYIO IIJIH-
¢doBKy TpaduTa MPOM3BOAAT HA MEJKO3EPHHCTOH HaXJauHOW Oymare.
O4MHKY MATKOTO KapaHJalla BBIIOJHSIOT Tak ke, KaKk M TBEpPAOro, HO Jie-
PEBSIHHYIO 000JIOUKY JIy4llle cpe3aTh IpUMepHO Ha 15 MM, a rpadur Jonart-
K1 — Ha 5 MM (Tabm. 1.1, puc. 1.1, 6, 6). [IpaBuinbHO OYMHEHHBIN KapaHIaIl
CHOCOOCTBYET TOUHOMY ITOCTPOSHHIO YePTerKa.

oupana

AONATKA TpathHTOBLIH
CTeDRCHE
a 6 6
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Ta6numa 1.1. [TapaMeTpsl 3aTOUKH Kapanjameii

[TapameTpsl
Crioco6 3aTouku m R B. v Tt ATy
Jlomarkoii 75° 15-30 5 8-10 4
Konycom 45° 25-30 - 8-10 -

Kapannameele pa®oThl OENST Ha OCHOBHBIE M BCIOMOTaTEIbHBIC.
K ocrosHbim OTHOCATCS cOCTaBIEHUE KapT U IUIAHOB, P TOYHBIX IOCTPO-
eHu#t (paMok, reorpaguueckoil CeTH, MacIITabOB) U MOCTPOEHUE YCIOBHBIX
3HAKOB; K 8CNOMO2AmMeNbHbIM — PA3TIMYHBIE TIPE/IBApUTEIbHBIC pasrpadKu U
Pa3MeTKH, KOTOpBIE CIyXKaT JUI pa3MEIleHUs yCIOBHBIX 3HAKOB, HaMUCEH
UT. I

ITo TexHMKe BBINOJIHEHMS! KapaHJAlIHbIE PaOOTHI MOJPA3AEISIIOTCS Ha
paboThI, BEIMOJIHAEMBIE TIPH ITOMOINHN JINHEHKH, TPEYTOJIbHUKA U JIeKana, u
Ha paboTHI, BEINOIHsIEMbIC 0€3 IPUMEHEHUS Ha3BaHHBIX NTPHHAJUIC)KHOCTEH,
T. €. OT PYKH.

Jlune#ku OemnsT Ha TpU BUJA: U IPOBEICHUS MPSIMBIX JIMHUH, U3MEpH-
TeNbHbIC (MacIITaOHbIC) IS U3MEPEHUS U OTKJIAIBIBAHUSA OTPE3KOB H CIie-
LMAJBHOTO Ha3HAUCHHSI.

JIuneiiku s poBeNeHUs MPSAMBIX JIMHUN U3TOTaBIMBAKOT U3 JEPEBa,
MeTajla M IutactMacchl pasHoil aiuHbel — oT 30 mo 100 cm, TomLMHOM
710 5 MM. OHHM JOJDKHBI MMETh HPsSMBIE POBHBIC Kpas, OJUH M3 KOTOPBIX
JIOJDKEH OBITh CKOIICH.

Jis mpoBepku IPSAMOIMHEHHOCTH pebpa JTUHEWKH WM TPeyrojbHHUKa
BJIOJIb HETO Ha Oymare ocTpO OYWHEHHBIM KapaHAalloM HPOBOIST JHUHUIO
MEX]y BYMsI TIPOU3BOJIBHO B3SITBIMU TOUKaMHU, IOCJIE Yero OBOPAYUBAIOT
THEHKy gepe3 pedpo Ha 180° u mo mpoBepsieMoMy pedpy MEXAY TEMH ke
TOYKaMH TPOBOJIAT BTOPYIO JUHUIO. Eciy 00e npsimMble COBIamyT WK OyayT
TIapajuIeIbHBI APYT APYTY, TWHEHKa BEpHA, €CIIH )K€ HE COBIAIYT — HETO/IHA.

Texnnka paboThl KapaHAAIIOM IO JIMHEHWKE HECJIO0XKHA, HO JIMIaM,
HE NMCIOIINM HaBbIKa B rpaMueckux paboTax, BHadasle 3aTPyIHUTEIHHO
obecrieunTh HEOOX0AMMYIO rpaHuECKyI0 TOYHOCTb.

I'pagpuueckas mounocms — 3T0 TOYHOCTD MIOCTPOCHUS M BBIYEPUHBAHUS
reoMeTpuueckux (GUryp u JMHMH Ha Oymare. UeM MeHbIIE OTKJIOHEHHE
MPaKTHYECKUX Pa3MEPOB MTOCTPOCHHBIX U BBIUEPUEHHBIX (GUTYp WIIH JIMHUN
OT UX TEOPETHYECKHX pa3MepoB, TEM BBHIIIE rpaduyeckass TOYHOCTb. T0d-
HOCTh TIOCTPOCHUS M BBIUEPUMBAHMS 3aBUCHT OT MHCTPYMEHTOB U NpHOO-
POB, HMCIOJIB3YEMBIX TP BBIIOJHEHUH PabOTHI, OT METOAOB pabOThl U aK-
KYpaTHOCTH HCIIOJTHHTEIIS.

Kaxnmas rpaduueckas paborta TpeOyeT ompeAeleHHOW rpadudeckoit
TouHocTH. CriefioBaTenbHO, YMEHHE paboTaTh KapaHJAIIOM IO JIMHEHKe
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3aKJII0YaeTCsl He TOJBKO B IOJYYCHHWH XOpPOIIESH NMpsMOW JIMHMU, HO U B
YMEHUHU o0OecreynBaTh HEOOXOIMMYI0 TOYHOCTH BO BCeM TIpaduueckom
MOCTPOCHUH.

[To nmuHelike OOBIYHO NPOBOJAT JIMHWM MEXAY HAKOJIOTHIMH TOYKaMHU.
K HEM THmIaTensHO MPHUKIAABIBAIOT JMHEHKY M, TPEXIE YeM NPOBECTH JIH-
HUIO, KapaHJallloM, JIETKO Kacasch OyMaru, IepecekaloT BHayajle JIEBYIO
TOYKY, 3aTEM MPaBYIO0, YTOOBI yOSIUTHCS B TOM, YTO JIHHHS MPONAET dYepes3
ueHtp tovek. IIpu npoBeneHun JIMHUN KapaHgam «ObeT» Mo Todkam. JIu-
HUM TPOBOAAT, KaK NPAaBWJIO, CIIE€BA HANPABO, a JUI1 MPOBEICHUS BEPTH-
KaJIbHBIX JINHUH 4epTex noBopaunBatoT Ha 90°. Kapanpam nepxat B 5—-6 cm
OT OYMHEHHOTO KOHIA, CTaBST €ro B IIEHTP JIEBOH TOYKH C HEOOIBIINM
HaKJIOHOM BIIPAaBO M, COXPaHss HEM3MEHHBIM yrojl HAKJIOHA OCH KapaHjala
K mIockoctu ueprexa (60-70°), ¢ merkuM paBHOMEPHBIM HA)KUMOM BEIYT
J10 LeHTpa npaBoil Touku. IloBopaunBaTh B najibliax KapaHJall BO BpeMs
MIPOBECHUS JINHUU HEJb3s, IOTOMY YTO B 3TOM CIIydae MOXKET U3MEHUTHCS
KaK TOJIIIMHA, TaK M PAcCTOSIHUE JIMHUM OT pebpa nuneiiku. Kapannaminas
JVHUS Ha IUIaHE JOJDKHA OBITh TOHKOW, POBHOM, YETKO BHIMMOMH, HE Bpe-
3aHHOU B OyMary M JIETKO CTHpaThcs pe3uHKOH. UTOOBI TUHUM HE Modyda-
JIMCh PBaHBIMH, TPOBOANTH HX CJIEAYET MEIICHHO. [y oTydeHns TOJICTOH
JIMHUU €€ I'paHUIlbl BBIYCPUYMBAIOT ABYMSA TOHKUMH JIMHUAMH, a TPOMEKY-
TOK 3aTYIIEBBIBAIOT KapaH/IAIIOM.

ITpn BbImosHEHUM MWPHUQTOBBIX HaANKCEH, BBIYEPUMBAHUM YCIOBHBIX
3HAKOB, PAMOK M HEKOTOPBIX IPYTHX paboTax HCIOJB3YIOT panudozpaghv
(puc. 1.2), npencrasinsiomune cod0oi yepTexHble TpyOUaThie pyYKH, B KOTO-
PBIX TyIIb Ha MOBEPXHOCTh OyMaru MOCTYHAET IO IOJIOH TpyOKe CTpOro
ONpPENEIEHHOr0 AUaMETpa.
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Puc. 1.2. Panuporpad:
a — KOHCTpyKTHBHas cxeMa (1 — BO3ayXONpOHHIaeMblif KOJINAY0K; 2 — KIIF0Y JUIs BBUHYNBAHUS;
3 — KOpITyC MHUIIYIIEro HAKOHEYHHUKA; 4 — Mpo3pavHast Karcysna JUis TYLIH; 5 — KopIyc-py4Ka,;
6 — cryneHyaras KphllKa); 6 — CXeMaTHYECKHI pa3pe3 1 HAIPABJICHHUE IBIKCHHUS TN



Pamunorpadbl MOXKHO HCIOJB30BATh U KaK YEPTEKHBIC PYYKU, M KaK
peiichenepsl. JInsg ux 3anpaBKu MPUMEHSETCS CHeNHaibHas Tylb. [Ipu uc-
MOJIb30BAHUU JIJISL 3aIPABKU KHIKOW TyImIM pamuaorpad cpasy ke IHocie
paboTHI cieqyeT TIAaTeIbHO MPOMBITH BO N30eKaHIe OPYX MHCTPYMEHTA.

BoruepuuBanue ToHKOro (0,1 MM) oTpe3ka MPOU3BOAMUTCS HE OJHUM
MpUEeMOM, KaK B KaHTpaduu, a IMOCTENEHHBIM HapalldBaHHEM, KOTOpOe
BBIMOJIHSACTCSI CJIICAYIOIIMM O0pa3oM: JISTKHM JABIDKCHHEM KapaHIalia, pa-
nunorpada cBepxy BHHU3 (Ha ce0s1) MPOBOIST MITPHUX JUIMHOHM okojo 0,5 MM;
KQX/IbI TOCIEIYIOUINIA IITPUX MEPEKPHIBACT MPEIBIAYIIANA MPUMEPHO Ha
Y- nnvHel. YeM Kopode MTPUXH, TEM POBHEE, 0€3 «eII0UeK», MOTYyIUTCS
JMUHASA. DTO YIPaKHCHHE «HApalIMBaHUC IITPHUXa Ha ceOs» TpedyeT aiu-
TEJIbHOW TPEHUPOBKU JUIsl TIOJYYEHHS XOpPOIIEW, POBHOM M OJUHAKOBO
HAIUTON JuHUU. [Ipu 3TOM ANMHA MITPUXOB MOXKET OBITH IOBEICHA [0
2-4 Mm. Bee aBmKeHUst JOIDKHBI ObITh MEUICHHBIMU M TUIABHBIMH, HAKAM —
oueHb JerkuM. OCOOCHHO Ba)KHO HAYYUTHCS TOYHO MEPEKPHIBATH IPEIbI-
IyIOIUA IOTPUX TOCIENYIONMM M HE OTKJIOHSATHCS OT BEPTHKAIBHON OCH
mTpuxa, 6e3 3TOro HEeBO3MOXHO XOPOIIee KaueCTBO U300parKeHHSI.

3aKOHYMB BEIUCPUMBAHKUE OTPE3KA, HUCIPABIISIOT CKAIbIIETEM (JIE3BHEM)
BCE y3€JKH M HEPOBHOCTH U TOJIBKO IOCJIE 9TOTO NEPEXOAAT K BhIUEpPUHBa-
HUIO CIIEIYIOIIETO OTPEe3Ka.

Takum ke cmoco0oM, HO ¢ OJTHOBPEMCHHBIM YTOJIIICHUEM BBIYCPUYHBA-
10T otpe3ku ToymuHon 0,2 Mm. OTpesku Tommuuon 0,3 u 0,4 MM momy4a-
10T, BBIYEPYMBAs CHayasla BOJOCHOW INTPUX (OTPE30K), a 3aTeM YTOJINas
€ro CBepXy BHHU3 ¢ oHOU u3 cTopoH. Otpesku Tommmuoi ot 0,5 10 0,9 MM
HAYMHAIOT C BBIUCPUYHMBAHUSA BOJOCHOIO OTpe3Ka. Ero BEpXHIOK YacTh
YTOJIIAIOT JIO 33JlaHHOT0 pa3Mepa B MMPaBYIO WK JIEBYIO CTOPOHY U MPOBO-
IISIT BTOPOH BOJIOCHOW OTPE30K MapallieNbHO IepBoMy. [IpoMekyTOK Mex-
JIy STUMH OTpe3KaMH 3aJIMBAIOT TyLIbl0. Bo Bcex cilydasix TONIIKMHY OTpe3-
Ka HAMEYaroT U KOHTPOJHPYIOT 10 IIKAJIE TOIIIIH.

1.2.2. Yepuenue peiicenepom

Peiicdenep u Apyrue BHABI YCTPOMCTB (KPOHIUPKYJb, KPHBOHOXKA)
NPUMEHSIOTCS B 3€MJICYCTPOUTENILHOM YEPYEHHM U1 BbIYEPUYMBAHUS
BHEIIHUX ¥ BHYTPEHHUX PaMOK IUIAHOB M KapT, TOBOPOTHBIX ITYHKTOB Tpa-
HHII 3€MENBHBIX YYacTKOB, TAOIHUIl M KapTOTPaMM, MaCIITa0OB C JIMHEIHHBI-
MU JIEMEHTaMU rpaduku U T. 1. [1o3TOMy HEOOXOIUMO YMETh UMM MOJb-
30BaThCA.

Peiichenepbl ObIBArOT JHMHEIHBIE OJMHAPHBIE (C HATIIYXO CKPEIUICHHBI-
MH CTBOPKaMH, C OTKHJHON WJIM BpamIarolleiicss CTBOPKOH) W JMHEWHBIC
nBoiHble. OUMHAPHBIN peiicdenep COCTOUT U3 JBYX METAIIMYECKUX CTBO-
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POK, 3aKpeIUICHHBIX Ha pyuke (puc. 1.3, a). Pyuku peiicdenepa ckperuisior-
s C TIEPOM HATIyXO, BBUHYMBAIOTCS, MIH NIEPO MPOCTO BCTABIISETCS B Pyd-
Ky. HeoOxonuMyto TOJNIUHY JIWHUM YCTaHABIMBAIOT IPH MOMOIIN 3a5KHM-
HOTO PEryJIHpPOBOYHOTO BUHTA. KOHCTPYKTMBHO pa3iaMYaloT CIEIyOIINe
BUABl peiicenepos: momyropHslit (puc. 1.3, 6) ans npoBeneHUs JMHHUN
Goxpmoit TommuHs (cBeime 1,0 Mm); mosryaBromatndeckuit (puc. 1.3, 6), B
KOTOPOM TyIIb Ha IEpo pelcdenepa MOCTyNaeT 1Mo KanUIPHOH TpyOke
NPU HAXaTHU Ha MPYKHHHYIO TOJIOBKY; KanuOpoBbiit (puc. 1.3, 2), cHab-
JKEHHBIH pETyJIMPOBOYHBIM BUHTOM C HAHECEHHBIMH Ha HETO JEJCHUSMH
JUJIsl YCTAHOBIIEHUST HEOOXOMMOM TOJIIIMHBI JIMHUH.

JBoiinoii peiichenep (puc. 1.3, 0) COCTOUT U3 ABYX CKPEIJICHHBIX MEX-
Iy coboli peiicdenepoB, UMEONMX OIHY pPy4Ky. Kpome BHHTOB, perynu-
PYIOLINX TONIIMHY JTHHUN, UMEeTCS BUHT, U3MECHSIONUINI PacCTOSHUE MEX-
ny pelichenepamu. J[BoiiHOH pelicdenep CiykUT A NPOBEAEHUS IO JIH-
HellKke napaulenbHbIX JINHUIM.

Puc. 1.3. Peiicdenepsr:
a — IPOCTOif; 6 — MOIYTOPHEIN; 6 — IOIyaBTOMAaTUUCCKUIA; 2 — KaTnOPOBBIIL;
0 — IBOMHOI; e — ycTpoicTBO peiichenepa (1 — nepo; 2 — pyuka; 3 — raiika;
4 — perynpoBOYHbIN BUHT; 5 — CTBOPKH Iiepa)

JIst gepUeHus MCIONb3YyeTCsl UCTIPaBHBIN pelichenep, yIOBIETBOPSIO-
AN CIIEAYIOMINM TPEOOBAHUAM:

- CTBOpPKHM Tiepa peiicdenepa DODKHBI OBITH OAWHAKOBOW JJIMHEI, TOJI-
IIMHBL, 2 KpaeBble OKOHYAHUS WX JTOJDKHBI COBIIAATE;

- Ipu paboTe KOHIIBI CTBOPOK Iepa He MOJDKHBI pe3aTh W Iapanars Oy-
Mary, OHH JIOJDKHBI OBITH XOPOIIIO 3aTOYCHBI, IJIABHO 0€3 PHIBKOB JIBUTATHCS
mo Oymare u aBaTh POBHYIO U COYHYIO JINHHIO;
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- Taifka peryJIMpoBOYHOrO BUHTA JOJDKHA UMETh IUIaBHOE 0€3 CKaYKOB U
«MEpTBOT0» X0JIa IBIKCHHE;

- pyuka peiicdenepa N0KHA ObITH HaJEXKHO CKPEIUICHA C NepoM peiic-
denepa.

Xopolo 3aToueHHBIH pelicdenep N0KeH JaBaTh POBHYIO, PABHOMEPHO
3al0JIHEHHYI0 JIMHHUI0 TommuHOM 0,1 MM. Beicokoe kauecTBO depueHHMs
peiicdenepoM 0CTHraeTcs IMyTeM YCTPaHEHHSI MEJIKUX Ae(EKTOB U3rOTOB-
JICHUs WHCTPYMEHTa, KOTOpPBIE BBIABISIOTCS IPH €r0 OCMOTPE M YCTpaHs-
I0TCSl IPH TTOATOTOBKE MHCTpYMeHTa K padote. Ha puc. 1.4 nmpuseneHs! ae-
(bexTHI peficdenepa.

Puc. 1.4. [ledexTs! peiicdenepa

Ecnm ipu ocMoTpe pefichenepa OyayT oOHapyKEeHBI YKa3aHHbIE Ae(ek-
ThI, €r0 CJIEAYET 3aTOYUTh. 3aTOYKY MPOU3BOJAT HA MEIKO3EPHUCTOM TO-
YUJIBHOM OpYCKE U OKOHYATENHHO «IOBOMSAT» Ha HaXIauHO# Oymare. Ecnun
CTBOPKU HMEIOT pa3Hble UIMHBI, TO BBICTYIAIOUIYI0 YacTh CTBOPKH Iepa
pelichenepa craunBator. CTauMBaHHWE BBHIMOJIHSIIOT MPHU BEPTUKAILHOM U
HAKJIOHHOM MOJIOKEHUH TIePeIBUraeMoro 1o IIOCKocTu Opycka peicderne-
pa (puc. 1.5, a). 3aTeM HEOOXOUMO 3a0CTPUTH CTOUCHHBIN KOHEIl CTBOPKH
TakK, KaKk Moka3aHo Ha puc. 1.5, 6. JIist 9Toro Mexay cTBOPOK 3aKJIabIBAIOT
KYCOYEK JIACTHKA U CTAYMBAIOT BHEUTHIOIO CTOPOHY YKOPOUYCHHOM CTBOPKH.

Vo’ v

Jlo 3aToukn Jo 3aToukH

UV oco W
TToce 3aTOUKH Ilocae

3aTOYKH

Puc. 1.5. [Ipuemsl 3aTouku peiichenepa
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Tyms B petichenep HaOuparoT He Oojiee YeM Ha TIOJIOBHHY PaCCTOSHHS
OT KOHIIOB CTBOPOK JI0 BUHTA C TIOMOIIBIO CTICIHATGHON TUIACTHHKA U3 Me-
TaJUla WM IutactMacchl. He pekoMenayeTcs 3anoiHsaTh peicdenep Tymbio
IIPY TIOMOIIY MOJOCKH OyMaru, IOTOMY YTO B TYIIb MOTYT IONACTh BOJIOK-
Ha W 3acoputh ee. KOoHIBI CTBOpOK cBOoAAT Ha paccrosame 0,2-0,3 mwm,
peiicdenep nepxaT IpaBoil pyKOH B MOJIOKEHUH, OJIM3KOM K TOPHU30HTAIIb-
HOMY, OITyCKas Clierka BHU3 ero nepo. IIpu 3anonHeHnu HEOOXOAUMO cie-
IIUTH 33 T€M, YTOOBl HA BHEIIHIOI0 CTOPOHY CTBOPOK TYIIh HE IMOIAfaja.
3aJaHHYIO TOJIIUHY JHHUI NOAOHPAIOT ONBITHBIM IyTEM, IIPOBOAS JIMHUU
Ha OTJIEJIbHOM JINCTKE YepTe:kHOW Oymaru. Jlo BBIpaOOTKHM XOPOILIETro IJ1a30-
Mepa JIMHUY CPABHUBAIOT 10 IIKAaJIe TOJIINWH JIMHUH.

[psiMple NMUHUE BRYEPUHMBAIOT pedichenepoM mo JmHEiKe, coOmomas
HEM3MEHHBIM TOJIOKEHHE OCH percdenepa OTHOCUTEIBHO TUIOCKOCTH IjIa-
Ha, TaK JXe, KaK 3TO JeNaloT KapaHgamoM. Peficenep mepkaT BUHTOM OT
ce0s, KOHIIBI CTBOPOK JOJDKHBI PABHOMEPHO KacaThcs Oymarw, nHade Oyaer
MOJTy9aThCsl pBaHast, HepoBHast TuHus (puc. 1.6).

[MpuknanpiBast TUHEWKY K TOYKaM ISl TPOBEICHHS JMHHH, CIEAYET
YYUTBIBaTh, YTO PACCTOSHUE OT pedpa NTMHEWKH IO CTBOPA IEHTPOB TOUEK
3aBUCHUT OT BBICOTHI peOpa JIMHEHKH, TOJIIMHBI BHIUEPYMBAEMON JIMHUU U
BBINMYKJIOCTH CTBOPOK peiicenaepa.

Puc. 1.6. O6pa3us! THHHIA,
[IPOBEICHHBIX peficdenepom:
[ 1 — HopMaJIbHBIC JIMHUM;

2 — u30BITOK TyIIH B pelicdenepe;

3 — HeoCTaTOK TyIH B pericdenepe;
4,5 — peiicdenep kacaercs Oymaru
TOJIbKO BHYTpPEHHEH I'yOKOi;

6, 7 — pelicenep kacaercs Oymaru
———— TOJIbKO BHELTHEW I'yOKO;

8, 9 — TymlIb cMa3aHa CABUTOM JIMHEWKH

O Co N Dyt s Lo b e

[Ipu pabote peiichenepom HEOOXOAUMO CIIETKa HAKIOHATH HHCTPYMEHT
B CTOPOHY JBH)KCHUS U HE U3MEHsTh HakioHa. Ha puc. 1.7 noka3zassl mo-
JIOXKEHHUS pericdenepa mpy YepUCHHH.
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TIpaBuiBHOE HenpasumnsHoe

Puc. 1.7. [Tonoxenue pelicdenepa npu yepueHuu

Jlunuto peficenepom NpoBoIAT NpH BecbMa ciiaboM Haxume, 6e3 ycu-
JIMH, ¢ paBHOMEpHOU HeboubInol ckopocThio (50 cm 3a 10-15 c); ToncTeie
JMHUM — MeJUieHHee, yeM ToHkue. [Ipu ObicTpoMm nBmkeHuu peiichenepa
TyIIb HEPABHOMEPHO M B HEJJOCTATOYHOM KOJMYECTBE IOCTYyNaeT Ha Oyma-
Ty, O3TOMY JIMHUS MOJy4aeTcs ciiabo HaJUTOW U Ja)e IMPEPHIBUCTON.

HaunHaTh BeCTH JMHHIO HYXXHO OJZHOBPEMEHHO C MOMEHTA CONIPHKOC-
HOBEHUS peiicdenepa ¢ Oymaroi, a Ha KOHIIE JIMHUHM OTPBIBaTh peiichenep
oT Oymaru, He OCTaHABJIMBAs €TI0 MOCTYMATEIbHOTO IBIDKCHHUS, T. €. HE0O-
XOMMO Hay4IHThCS PaBHOMEPHO Ha)KMMaTh Ha peiicdenep u yMeTb CTPOro
BBEPX OTpPBIBAaTh €ro or Oymaru. HemoaBM)XHO OCTaBIEHHBIM Ha JIMHUN
peiicdenep naet ee yToMIICHHUE.

JInaMn OOJIBIION TOJIIUHBI BEIYEPUMBAIOT B HECKOJIBKO NMpueMoB. CHa-
yajia BEIUCPUYUBAIOT BEPXHIOI0 YacTh JIMHUM (BEPXHsSA CTBOpPKA peiicdenepa
COBIIAJIaeT C BEpPXHEH rpaHUIlel JMHHUU), BTOPHIM NPHEMOM BBIYEPUHUBAIOT
HIKHIOIO 4acTh JIMHUU (HWKHSAS CTBOpKa mepa peiicenepa coBmamact ¢
HIDKHEH rpaHuuell nuaun). Ecnu B cepeanHe IMHUU OCTaeTcs MPOCBET, €ro
3allOJIHAIOT TCMHU KC HNpUeMaMH IOCJIE€ TOTr0o, KaK Tyllb Ha JIMHUK O~
COXHET.

Ecnu nunust He 1oBeieHa 0 KOHIIA W3-3a HEXBATKM TYIIN B peicdenepe
WIN W3-3a HEJJOCTATOYHOW JUIMHBI JIMHEWKH, TO, IPOJOIDKAsT BEIUCPUNBAHNE
JIMHUY, B MECTE CThIKAa OCTABJIAIOT MUHHUMAJIBHBIN ITPOCBET (BO M30ekKaHME
YTOJIIEHUST), KOTOPBIH MTOTOM 3AJIMBAIOT TYIIBIO IIPH IOMOIIH parnuaorpada.

1.2.3. PadoTa KPpOHIUPKYJIEM
KpoHtupkyis — KpyroBoii peiichenep (puc. 1.8), ciyxur asst Beraepau-
BaHMs OKpYXHOCTel Manbix auameTpoB (ot 0,5 mo 12,0 MM) ¢ TonmmHON

smauii ot 0,1 70 1,0 Mm.
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Puc. 1.8. Kponuupkyb:
1 — meTamnueckas TpyOKa;
2 — CTepIKeHb;
3 — mydra;
4 — py>XuHa;
5 — perynupoBOYHEIil BHHT;
6 — 32XKUMHOII BHHT

Uto0BI HHCTPYMEHT XOPOIIO PaboTal, OH JOJDKCH yIOBICTBOPSTH Cle-
ITYIOITIM TPEeOOBaHUSIM:

- HWIMHAP KPOHIMPKYJISL JOJDKEH UMETh CBOOOIHOE M IUIaBHOE Bpallle-
HHE;

- UIJIa B HWIMHAPE HE JOJDKHA UMETh Kadanus (JrodTa);

- OCTpHE UTJIbI JOJDKHO COBIAAATH C €€ OChIO;

- IOJIO’KEHHE OCEH IIeYeK Iepa U UTJIbI JOJDKHO OBITh B OJHOMU ILIOCKO-
CTH;

- PEryIHMpPOBOYHBIC BUHTHI IOJDKHEI HIMETh IIJIABHOE BpAIllCHHUE.

PaboTta KpoHIMpKYyJIEeM MPOM3BOIUTCA CIEAYIOIIUM 00Opa3oM: ykasza-
TEJNBHBIA TANIel] HAKIAABIBAIOT HA IUISAIKY CTEPKHSA, OONBIINM U CPEIHUM
TaIIAMH JIepKaT TOJIOBKY TPyOKH, a BMECTe ¢ Hel u peiicdenep B IOIH-
TOM TMIOJIOKCHHUH, 3aTEM OCTPHE CTEPXKHS CTaBAT Ha OyMary, CIOKOHWHO
OIIyCKaIOT pericenep M BpamaroT (II0 XOIy 9aCOBOM CTpPENKH) OOJBITNUM U
CpemHMM TanbllaMu TPYOKy ¢ peiichenepom. s oOserueHus yCTaHOBKH
UTJIbl CTEP)KHS B HY)KHYIO TOYKY Ha Oymare Wriy NpUACpKHBAIOT yKas3a-
TEJILHBIM TaJblLEeM JIeBoil pyku. HakuM Ha IUIANKY CTEpIKHS JOJDKEH ObITh
HACTOJBKO JIETKUM, 4TOOBI Ha OyMare clie/ibl HAaKOJIOB ObLIIM HE3aMETHBI.

He cnenyer Bpamath MHCTPYMEHT OYeHb ObICTpO. BpalueHue NOIDKHO
OBITh TIABHBIM M MEUICHHBIM. JIJIsi MOJy4eHHs OKPY)XKHOCTH XOPOLIEro
Ka4yecTBa JOCTaTOYHO OJHOTO MOBOPOTA, TIOBTOPHEIN 000pOT HepaBHOMEp-
HO YTOJIIACT JIMHUIO, 000pOT Xe peiicdenepa B 0OpaTHOM HaIlpaBIICHUH,
KaK MPaBHIIO, TOPTUT paboTy. CTep:KeHh KPOHIUPKYIIS CTABAT OTBECHO.

BrrdepTuB OKpyKHOCTB, CHaYaa IIOAHAMAIOT BBEpX pelicdenep, He U3-
MEHSISI €T0 HAaKIJIOHA, a 3aTEM YOUPAIOT CTEPIKCHb.
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1.2.4. UcnipaBiieHHe OIIHOOK HA YePTesKax

BceneacrBre BO3MOXKHBIX OIIMOOK MM HEOOXOAMMOCTH IIEPEACNKH Ya-
cTH paboThl, a TaKXKE BCIEIACTBHE IPYTHUX NPUYMH NPUXOJUTCS YHAIITh
TIOJJIEKAIMH MCIIPABICHUIO PUCYHOK. J[iIsl 4MCTKM uepTeskeil u ucnpasie-
HUSI OIIMOOK, AOMYIICHHBIX NPH BBIYEPUMBAHUY, MPUMCEHSIOT KapaHIall-
HbIE ¥ YEPHWIbHBIC PE3UHKH, CKaJIbIIEINN, JIe3BHA U Jp. Pe3unka nepen ymo-
TpebneHneM 10KHA OBITh BBIYMINEHA, CKAJIBIIEIb MM HOXK HATOYECHBI 110
OCTPOTHI OPHUTBBI.

BcnomorarenbHble IMHUM M HEBEPHO BBIIIOJIHEHHBIE 3JIEMEHTHI KapaH-
JIAIIHBIX paboT CTUPAIOT MSTKOM KapaHJaIlHOM pe3nHKOH. B Hamboiee
3arpsA3HEHHBIX MECTaxX uepTexka MOAUUCTKA AETAaeTCsl PE3UHKOM, Cpe3aHHOI
moJ, ocTpbiM yryioM. CTHpaTh PE3WMHKOH CIEAyeT JIEerko, He HaXuMasl Ha
OyMmary, a JIUIIb ClIeTKa Kacasich ee. [Ipu CHIbHOM Ha)kKuMe U OBICTPOM CTH-
pPaHUM PEe3nHKA Pa3oTpeBacTCsi, pa3MasblBaeT U BTUPAET B Oymary rpadur,
KOTOPBIA 3aTeM TPyAHO ynaanuTh. Ha Takux nucrax B JajpHEHIIEM ILTIOXO
JIOXKATCSI TYIIb ¥ KPACKH.

KapanpamHyo pe3nHKy ymnoTpeONIIIOT Takke Ui OKOHYaTeIbHOU
YHUCTKH YEPTEXKeHl, BBHIIIOJIHEHHBIX B TymH. Haubosee 3arps3HeHHbIE MecTa
YHUCTST YEPHUIBHOW pe3nHKoW. Ero jke MOXHO ynansTe, nMpaBia co 3Ha4yM-
TEJIbHBIMH 3aTpaTaMM BPEMEHH, JIMHWH, ITOANUCH WU 3HAKH, BBIYEPUCHHBIC
TYLIBIO WJIM aKBapeJIbHBIMKM Kpackamu. [l ucnpasiieHus: OMIMOOK Ha 4ep-
TEXaX, BBIMOJHEHHBIX TYIIBIO MJIM KPAacKaMH, Yallle BCEro MPHUMEHSIOTCS
CKaJIbIIeNb Wi Jie3Bue (puc. 1.9).

Puc. 1.9. Vcnpasienue omiboOK Ha YepTEKax HPH TIOMOILLH JIC3BUS
Mernkre HEpOBHOCTH CABHTAIOT CKasbIeNieM (HE Bpesast ero B Oymary) B
ITPUX Cpa3y IMOCIE €ro BhIUEPUYMBAHUSA, KOTJA TYIIb IOACOXJIA CHAPYXKH,

HO COXpaHACT €IIE BJIary BHYTPHU W NOTOMY HE yTpaTwuiia ITIACTUIHOCTH.
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Eciim MOMEHT ymymeH W Tymb 3aTBEpIENa, Y3€JIOK HE INPHKUMAIOT K
LITPUXY, @ OTPE3aI0T CKAJIbIICIEM WIIU JIE3BUEM.

B Tom cmydae, Korgja HEOOXOOMMO YMEHBIINTH AJIWHY WIN TOJIIHMHY
LITPUXa, TYIIb OCTOPOYKHO MPOPE3ar0T JI0 TIOBEPXHOCTH Oymaru, OTOIBH-
raloT HapyXKy M BBICKaONMBAaIOT HEHYXHYyI0 4acTb. CockaOnuBaTh TYyIIb
CJIElyeT OYCHb JIETKUM HaXMMOM. OUYHCTKH yHNASIOT PE3UHKOM, BBICKOO-
JICHHOE MECTO 3aryIaXkuBaroT. HeBepHBIH PHCYHOK MOXKET OBITh HE BBICKOO-
JIeH, a Cpe3aH BMECTE C TOHKUM cJIoeM OyMaru ¢ IOMOILBIO CKaJIbIIENs HIIH
COTHYTOIO JYrOW J€3BUS.

2. IIPU®THI B 3BEEMJIEYCTPOUTEJIBHOM YEPYEHHUHA
2.1. TpeOoBaHMsl K YPOBHIO NOATOTOBKHM 10 TeMe

B pesynbTaTe H3ydeHUs TEMBI CTYACHT JIOJDKEH:

3HATh:

- IpaBWJa MOCTPOCHHs M IIPUEMbl BbIYEpPUMBAHUS HauboJiee pacrpo-
CTpaHEHHBIX MIPUPTOB;

- 0COOCHHOCTH NPUMEHEHHUs! WPUPTOB B 3eMJICYCTPOUTEIBEHOM Yepue-
HUH,

yMeThb:

- BBIYCPYMBATH OCHOBHBIC 3JIEMEHTHI IIPU(TOB Ha 3€MIICYCTPOUTEIBHBIX
4epTenax.

2.2. N3yyenne TeMbl

2.2.1. Buabl mipugToB, NpUMeHsieMbIX PH 0OpMIIEHHH
rpapuyeckux MaTepuajaIoB

B mporecce U3roTOBICHUS ILIAHOBO-KapTOrpaduyeckoro Marepuana
mpU(TH BBIMOJIHSAIOT pa3iudHble QyHKIUH. B mepBylo ouepenb OHHU CIy-
JKaT IS TIOJIUCEH OOMIMPHOM TpyIITel TeorpaduIecKuX Ha3BaHWKH O0ObBEK-
TOB, JJISl PA3JIUYHOTO POJA MOSICHEHUI COJACPIKaHUS YEePTEIKEH, BHEIIHErO
odopmIlcHHs, TOSICHEHUI auarpamm, rpaduKoB, yCIOBHBIX 0003HAYCHHIA
u 1. 1. Kpome Toro, mpu¢Thl camu BBICTYNAIOT B POJIA YCIOBHBIX 3HAKOB,
HETOCPEJICTBEHHO MepeiaBas KauyeCTBEHHBIC M KOJIMYCCTBEHHBIC XapaKTe-
puctrkH 00beKTOB [31].

B cBs3u ¢ 3TuM Kk mpupTaM MpeabSBISCTCS UEIbIA psf TpeOOBaHUIL:
JIOJDKHA 00eCHeYMBAThCS BBICOKAS YUTAEMOCTh, T. €. OBICTPOTA U JIETKOCTh
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MPOYTEHHsI HAIHUCEH B MPOIECCEe HUCTIONb30BAHMS UEPTekKa; YETKask Pas3in-
YUMOCTh OYKB OJHOro IIpH(Ta; Xopoulas pa3IudMMOCTb MEXAY coO0OH
mpu(TOB Pa3HBIX BUIOB; KOMIIAKTHOCTh HIpUPTA.

pudTl onpeaensioTcs: pUCYHKOM, TONIIMHOW, IIUPUHON U BBICOTOH
oTaenbHbIX OykB U mudp. Kaxneii 3HaK mpudra oTnnyaeTcs WHIAUBHIY-
aNbHOM cXeMoil moctpoeHus (rpadeMoil) U UMEEeT TOJBKO €My NPHUCYIIHE
9JIEMEHTHI, U3MEHEHHE KOTOPBIX JJaKe B HE3HAYMTENIBHBIX Mpe/eNnax MpUBo-
IIUT K N3MEHEHHIO MPHUPTA.

3Haku mWPUPTOB (OYKBBI) MMEIOT CIEAYIOIIHE OCHOBHBIC JIIEMEHTHI
(puc. 2.1): ocHOBHBIE INITPUXH (BEPTHUKAJIbHBIC M HAKIOHHEIC), AOTOIHH-
TeJIbHBIE MITPUXU (BCIOMOTATENbHBIE M COEAWHHUTENBHBIE), 3aCEUKH WIIH
MOJICEYKH, OKPYTJIBIE 3JIEMCHTHI, BHIHOCHBIC JIEMEHTHI (BEpXHHME M HUXK-
HHE), KOHIIEBBIE 3JIEMEHTHI (KaleJbHbIe, JIACTOBHIIBI U JIP.), MEXKOYKBEHHBIE

po0eJbl, BHYTPUOYKBEHHBIC POCBETHI.
jIhxz

" h
-

I
t—

e

Puc. 2.1. DnemeHTbI OYKB:
1 — OCHOBHOIT LITPHX; 2 — COCANHUTEIBHBII IITPHX; 3 — MOACCUKH;

4 — KanenbHbIH JIEMeHT; 5 — 3aKpyriieHHe; 6 — HIKHHI BBIHOCHOM
9NIeMeHT; 7 — MeXOYKBEHHBII 1po0er; 8 — BHYTpHOYKBEHHBIH IPOCBET;
H — BricoTa nponucHol OYKBbI; B — miupuHa OyKBbL; 7' — TOJIINHA OYKBBL;
h — BbICOTA CTpOYHOI OYKBBI

pudThl XapakTepu3yrOTCs CISAYIOIUMHA OCHOBHBIMU TIPH3HAKAMH.

Koumpacmnocmo wpugma — OTHOLIEHHE TONIUUHBI OCHOBHOIO 3Ile-
MmeHTa 3Haka (7o) k gononnutensHoMy (7). Uem Oonbliue BelIUYUHA OTHO-
LIEHHs, TeM KOHTpacTHed Ipu(T. PaznnyaloT KOHTpAcTHBIE, CPEeIHEKOH-
TPacTHbIE W MaJIOKOHTPACTHbIE MIPU(THI. BBIAENAIOT Takke Npo3payHble
mpHUQTH ¥ IPO3pavHbIE C OTTEHKOM.

Tonwuna ocnoenozo snemenma OyKBBI U3MEHSCTCS B 3aBHCHMOCTH OT
€€ BBICOTHL. Pa3nnuaroT mpHQTE OCTOBHBIE, CBETIIBIE, TOIYKHUPHBIC U JKUP-
HBIE.

Inomnocme wipughpma — OTHOIICHUE MINPUHEI (B) mpornmcHON (3ariaB-
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HO#) OykBeI K ee BbicoTe (H). [lo 3TOMYy mpu3HaKy pa3inu4yaroT MPUQTHI
y3kue (B < %H), nopmansnsle (%3H < B < H) u mmpokue (B > H). Brigens-
0T TaK)Xe MPUQTHI Cy)KEHHBIE U paCIIMPEHHBIE.

[To naknony Oyke WpUPTH MOTYT OBITH IPSIMBIMHU, KOT'/Ia OCH OYKB TIep-
NEHUKYJISIPHBI K CTPOKE, a TaK)Ke ¢ HAKJIOHOM BIIPABO WJIU BIIEBO.

B ocHOBy xiaccugukanuy mpuQToB IMOJOXKEH OJUH U3 TIaBHBIX IPH-
3HAaKOB — KOHTPACTHOCTh LIpH(]Ta, a TakKe Hajauyue u (GopmMa IoJcedexK,
XapakTep COCIMHUTENBHBIX JJIEMCHTOB H Tpaduyeckue O0COOCHHOCTH
HayepraHus. Bce xaprorpaduueckne mpudThl MoapasaeieHsl Ha MSTh OC-
HOBHBIX IpyIII (pUC. 2.2) ¥ OJJHY AOTOJIHUTEIBHYIO.

1 2 3 4 5
3:1 5:1 2:1 1:0.8 1:0.9

Puc. 2.2. I'pynmsl wpudTos:
1 - nmurepaTypHast; 2 — OOBIKHOBEHHAS;, 3 — akajeMHudeckas; 4 — OpyckoBas; 5 — pybnenas

B nepsyio epynny BXOOAT CpeqHEKOHTPACTHBIC MIPH(THI ¢ KOPOTKHMMHU
MOJICEYKaMH, MMEIONIMMHU (OPMY paBHOOEAPEHHOTO TPEYTOJILHHKA C BO-
THYTBIMH CTOPOHAMHM, IUIAaBHO COEAMHEHHBIMH C 3JEMEHTaMH OYKB; BO
6MOpyl0 epynny — KOHTPACTHBIE C TOHKMMH W JUIMHHBIMH IIOJICEYKaMH,
HE MMEIONIMMH IIJIABHOTO COEJUHEHUs C DIEMEHTaMH OYKB; B /mpembvlo —
CPEIHEKOHTPACTHBIE C NPSIMOYTOJLHBIMU MOJCEYKAMH, IIJIABHO COEIMHEH-
HBIMHU C DJIEMEHTaMHu OyKB; B uemeepmyio — MAJIOKOHTPACTHBIE C IPSMO-
YTOJIbHBIMHU MOJICEYKAMH, HE UMEIOIMMH TUIABHOTO COSIMHEHUsSI C 3JIeMEH-
TaMHu OYKB; B namylo — MaJIOKOHTpacTHbeIe 6e3 moxacedek. K dononnumens-
HOU 2pynne OTHOCSTCS MPH(TH, KOTOpHIE 1O rpapHUIecKUM IpU3HAKAM
HE BXOJAT HU B OAHY U3 IIATH Ha3BAHHBIX I'PYIIIL.

I'pynmsl moapasnenstoTcss Ha eapHumypul, OOBEIUHSIOMINE MIPHGTHI
OJIMHAKOBOTO PHCYHKa. B kaxmol rapHUType mpUQTHI JeNsITCs Ha medar-
HBIE U KypCHBHBIE. B CBOIO 04epe/b, OHM MOTYT OBITH BBIIIOJIHEHBI. B BUJIE
MPpAMBIX U C HAKJIOHOM BIIPpaBO W BJICBO; Y3KHX, HOPMAJbHBIX, IHWPOKUX;
OCTOBHBIX, CBETIbIX, HOIYKHPHBIX, )KUPHBIX, MPO3payHbIX. ['apHUTYpa C
TaKUM JICJICHHEM MOXET UMETh Pa3IMyHOe KOJMYECTBO MIPU(TOB, KaXKAbIH
13 KOTOPBIX IMEET Ha3BaHNE U Ha3HAUCHUE.

pudTel NepBoit U TpeThel rpymnm (B TOM YHCIE aKaJeMUYECKHH, 30-
Yero, pOMaHCKUH, apXUTEKTYPHBIH) KPacHBBI, BBIPA3UTEIbHBI, HO HMEIOT
JIOBOJILHO CJIO)KHOE CTPOEHHE DJIEMEHTOB OyKB M TPYAOEMKHU IPH PYYHOM
UCTIOTHEHUH HaJIHCEH, 0COOEHHO MEJIKOTo pa3Mepa.
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I'padnaeckre qOKyMeHTHI, HE TPEOYIOIINE BHICOKOTO XYyI0KECTBEHHOTO
odopMIIeHHSsT WM UMEIOIINE NPHUKIIAJHON MO0 BCIIOMOTATEIbHBIH Xapak-
Tep, 0QOPMIIFOTCS PYKONMCHBIMU IIPU(TaMU — CTaHAAPTHBIM, apXHUTEK-
TypHO-CTPOUTEJIBHBIM U JIp.

B Ttomorpado-reone3nyeckoM M 3eMIICYyCTPOUTEIHHOM IIPOU3BOJICTBE
HIMPOKOE NMPUMEHEHHE HalUTU IpUQTHl ISATOH rpynmnsl (pyOsieHble, Tomo-
rpaduyeckue), 4eTBepToil (OpycKOBBIE) W BTOPOIl (KypCHUBHBIE, OOBIKHO-
BEHHBIC).

Jluist BBIZIETIEHUS B 3ar0JIOBKE Ha3BaHUS Tpa)UuecKoro JOKyMeHTa (Ipo-
€KT, TUIaH, KapTa  T. I1.) HEPEJKO MPUMEHSIOT XyI0KECTBEHHbIE MIPH(THI.

2.2.2. lllpudT 0cTOBHBIH pYyOiaeHbI

PyGuieHblif OCTOBHBIN NPSAMOM MIPU(T OTHOCIT K MEYaTHBIM HIpH(pTaM.
OH siBisIeTCS pPa3HOBUIHOCTBIO pyOneHbIX mpudToB. Lpudter pydieHoi
TapHUTYPHl HE UMEIOT IOJCEYEK, U KOHIBI OYKB MX Kak Obl O0OpYOJICHBI
OctoBHBIN pyOsIeHbIH MIPU(T KOMOMHHUPYETCST U3 MPSAMBIX OTPE3KOB M JIyT
pa3HBIX paguycos (puc. 2.3).

-

a o
Puc. 2.3. DneMeHTHI OyKB:
@ — OCHOBHOM IITPUX (IPSIMOi ¥ HAKJIOHHBII);

0 — COCTMHUTEINbHBIH (PSIMOM U OBAJIBHBIN);
6 — JIOTIOJIHUTENBHBIH (BBIHOCHO )

[Iupuna OykB 3aBUCHUT OT ee BbICOTHI. bonbmmnacTBo OykB (b, B, I, E,
3,,K,J,H,O,IL,P,C, T, V, X, 11, Y, b, 3, 5I) MeroT HOpMAITBHYO IIUPU-
HY, paBHYI0 ¥2 BicoThI OykBBI. lupokue Oykssl (K, @, M, 111, b, 111, 1O, [T)
NPUHATO n300paxkath B 1,5 pasza mmpe ocralbHBIX OykB, a OykBy A — Ha
Y4 mmpe OykBbl HOpMasIbHOW MpHHBL. [IponncHbie OykBHI B 1,5 pasa Beiiie
cTpoyHbIX. TonmuyHa 3eMeHToB Becex OyKB oanHakoBa v paHa 0,1-0,2 mMm.

19



CrieyeT OTMETHTB, YTO B OCTOBHOM PYyOJIEHOM MIpu(Te MIECTh CTPOU-
HBIX OYKB — a, 0, €, p, Y, () — BEIYEPUNBAIOTCS OTIMYHO OT HPOINUCHBIX.

s mproOpeTeHnst HaBBIKOB B BRIYEPUMBAHIH OYKB OCTOBHOTO pyOIre-
Horo mpu¢Ta pa3duBaroT andaBUT Ha TPYMIBI 110 XapakTepy GpopM OYKB,
TEXHHKE KOHCTPYUPOBAHUS U TPYAHOCTH BBIIOTHEHHS.

K mepBoii rpymnme oTHOCAT OYKBBI, COCTOSIIHE U3 BEPTHKAIBHBIX U IO-
PH30HTANBHBIX OTPE3KOB: H, T, €, I, T, I, II, 1, 1 mudpy 1. lupuna 6yks
9TOH TpyNIBl paBHa ¥2 BBHICOTHI OYKBEI, a OyKB 11, 11 — B 1,5 pa3a Oombe.
Cpennuii TOpU30HTAIBHEIN 3JIeMeHT y mporucHbIX OykB H n E Beruepun-
BAaIOT BBIIIE T€OMETPUUECKOIN CEpEeIMHbI Ha BEJIWYMHY '/ BBICOTHI OYKBBI.
VY OykBbl E BepXHUil TOPH30HTAIBHBIA JJIEMEHT Ha /o IIUPHHBI KOPOUYE
HIDKHETO, a JUIMHA CPEHEro TOPH30HTAIBHOIO dJIeMEHTa — Ha ¥4 MeHbIe
HOPMaJIbHOHN ITMPHHBI OYKBHI.

Ko BTopoii rpymme oTHOCSTCSt OYKBBI, COCTOSIIINE M3 TOPU30HTAIIBHBIX,
BEPTHKAJIbHBIX ¥ HAKIOHHBIX OTPE3KOB: a, U, M, X, K, X, # nudpst 4, 7. ['o-
PHU30HTANBHBIN 3JIEMEHT y NMPONHMCHON OYKBBI A pacrojio)KeH Ha paccTos-
HHUH %5 OT BEpXHEH JTUHNHU CTPOYKH. bykBbl A M1 M BBIUEPUHBAIOT YyTh BBI-
1II€ CTPOUKH, a Y OYKBBI X BEPXHIOIO YaCTh — UyTh y)Ke HIDKHEH.

K Tperseil rpynme oTHOCAT OyKBBI, COCTOSIIINE M3 OTPE3KOB M MYT.
ITpn moctpoenun OYKB 3TOM TPYHIIBI CIEAYEST TOMHUTh O BIUSTHAU ONTHYE-
cKoif mutro3nn. BepxHIor0 dacTh npormcHbIX OykB b, B cTposr 4yTh MeHB-
e HkHel, y OykB U u P cpeaHunit TOpU30HTAIBHEIN 3JIEMEHT BhIUEpUYHBa-
10T YyTh HIDKE CepeuHBbI, Y OyKBBl Y — Ha PacCTOSIHUU %3 OT BepXHel IH-
HHUH CTPOYKH.

K 4eTBepToii rpymie OTHOCAT caMble CIIOXKHBIE 1JIsl BBIYEpUHBaHHS OYK-
BbI, COCTOSIIINE U3 OBAJIbHBIX 3JICMEHTOB: 3, 0, C, ¢, 3, 10, U UPpPHI 2, 3, 5,
6, 8, 9, 0. OBant OykB mpejacTaBiIsgeT co00i (HopMy MPSIMOYrOJbHHKA CO
CKPYIVIEHHBIMHU YTJIAMH, YTO XapaKTEPHO JJIsi OCTOBHOTO pyOiieHoro mpud-
Ta. Pagnyc 3akpyriennii paBeH Y% BbICOTHI OykBbl. CpesHUE TOPHU30HTAIb-
HBIE 3JIEMEHTHI Y NpONHCHBIX OykB 3, O, IO pasMemaior 4yTh BBIIIE Te0-
METPHYECKOH CepeHHBI.

VY cTpouHOii OyKBBI O BEpPXHHUI 3JIEMEHT BBIXOAUT 32 CTPOUKY Ha IT0JIO-
BUHY BBICOTHI OyKBBI. Ha Takylo ’ke BEJIMYMHY BEepTHKAIbHBIC SJIEMEHTHI Y
CTPOYHBIX OYKB P, ¥, () OIyCKArOT HI)KE CTPOUKH.

IIpu mocTpoennn OykB ocoboe BHMMaHHE CIEAyeT oOpaiiate Ha mHep-
NEeHUKYJISIPHOCTh BEPTUKAIBHBIX 3JIEMEHTOB M CONPSDKEHHE AYT B OBaJb-
HBIX W TIOJIyOBAIBHBIX (popMax TpeThed W ueTBepToi rpymm. Heobxomumo
CJIEINTH, YTOOBI CTPOUYKHM Ha YEpPTEXEe PacIoslaraiiCh CUMMETPHUYHO OTHO-
CHUTENIBHO CEpEeNMHbI JINCTA OyMaru U pacCTOsIHUE MEXIy HUMH OBLIO ycTa-
HOBJIEHO C YYETOM BBICOTHI OYKB.
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2.2.3. llIpudT 0CTOBHBIN KypCHB

[IpudT OCTOBHBIN KypCHUB SABJISETCS HAKIOHHBIM. Ero ajieMeHThI cOCTO-
ST U3 OTPE3KOB, OJTHU M3 KOTOPBIX 3aKaHYMBAIOTCA IITPUX-IIOJICEYKAMH,
npyrue — ayroii (puc. 2.4). Haxsion ero 6ykB Bupaso pasen /sh. Hopmais-
Hasl IMUPUHA OYKB COCTABISIET /7 BHICOTHI, MPH 3TOM IPOIUCHBIE OYKBBI A,
J, M, b, bl BeruepunBarot Ha Y, MUpe HOPMaJIbHBIX OYKB.

B+2T

Puc. 2.4. O6pa3ser; nocTpoeHus! IPU(Ta OCTOBHBIN KypCHB:
a — HOPMaTHUBEI ¥ IIPABHJIA IIOCTPOCHHUS OYKB; O — DIIEMEHTHI OYKB M IIPUMEPHI X COYCTaHHS

B cooTBeTCTBHH ¢ OCOOCHHOCTSIMH MMOCTPOCHHUSI BBIICISIOT IIATh TPYIIT
OykB. B mepayto rpymmy Bonuto Bocems Oyks: I', E, H, I1, T, 11, I, I, xo-
TOpBIC 00Pa3yIOTCS U3 COYCTAHUS HAKIIOHHBIX (75° K OCHOBAHHUIO CTPOKH) H
TOPH30HTAIBHBIX OTpPe3KoB. Bropas rpymnma chopmupoBaHa U3 ceMu OYKB:
A, XK, U, 171, K, M, X, oOpa3yromuxcs U3 COYeTaHUs MPSIMOJIMHEHHBIX OT-
PE3KOB pazIHMYHOro HakiIoHa. CleIyeT OTMETHTh, 9TO B MECTE TICPECCUCHHUS
OCHOBHOTO 3JICMCHTA C HAKJIOHHBIM y OYKBBI M BBIUCPUYUBAIOT OJHOCTO-
POHHIOIO TIOACEUKY, a OykBa JK CTpOWTCS 1O IIWPHWHE, PaBHOH BEICOTE.
B cocraB Tpetbeii rpynmnsl Bouuio yetsipe Oyksel: [, JI, V, U, xoTtopsie 00-
pa3yroTcs U3 COYeTaHUS MPSMOYTOJBHBIX OTPE3KOB C JyraMu. BykBbI ueT-
BEPTOil TPYIIBI CTPOSATCS Ha OCHOBE OYKBBI b M BKIIIOYAIOT CEMb MPOIHUC-
ueIX OykB: b, B, P, b, b, b, S, cocrosmux n3 KpUBOIMHEWHBIX 3JICMEHTOB,
HaKJIOHHBIX U TOPU3OHTAIBHBIX OTPE3KOB. B cocTaB msATON Ipymnmbl BOILIO
miecTs mpomucHeIX OykB: 3, O, C, @, 3, IO, 00pa3oBaHHEIX cOYeTaHHEM
MIPSIMBIX ¥ KPUBOJIMHEWHBIX DJIEMEHTOB (IIyT, JJUTUIICOB).

HeobxonmuMo mOMHHTE 00 OCOOSHHOCTSIX PACHOJOKEHUS OTICIBHBIX
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2J7eMeHTOB OYKB. Tak, OCHOBHBIC 3JIEMEHTHI OYKB UMEIOT IITPUX-TIOJACCUKH:
y 3arjaBHBIX — B 00€ CTOPOHBI, CTPOYHBIX — B OJIHY JIEBYIO BBepXYy. [Ipome-
KYTOK MKy OyKBaMH PaBEH IOJIOBUHE UX IIUPUHBI, 3 MEKIY CIOBAMU —
BEJIMYMHE JBYX OyKB 0e3 mpomexyTkoB. [IpomucHbie OyKBBI Ha Y/, BbImIE
ctpounsix. B 6ykBax b, B, E, X, K, H, b, bl, b, 3, IO, 5 ropusonransHsie
OTPE3KU PACIIONIOKEHBI HA %/, BBICOTSI mapajuieiorpaMMa, B KOTOPBIN BITH-
chIBaeTCs OyKBa.

CrnemyeTr OTMETHTH, YTO B OCTOBHOM KYPCHBE CTPOYHBIE OYKBHI (3a HC-
KITFOYeHHEM OYKBBI 0) BEIUEPUHUBAIOTCS OTIIMYHO OT MPOMHUCHBIX. CTpOYHBIE
OYKBBI MOKHO pa3[eNuTh Ha 1Be rpynmbl. K mepBoi oTHECEHBI OYKBEI, CO-
CTOAIINE W3 MPSIMBIX OTPE3KOB (U, i, K, I, M, H, I, T, y, 11, m1). Jns1 Oyks
BTOpOI Tpyms (a, 0, B, T, 1, €, X, 3, 0, p, C, §, X, b, BI, b, 3, I, ) XapaKTep-
HO HanW4ue 3akpyrieHuil. [IpuuemM OYKBBI T, III, I, bI, 0 BBIYCPUHUBAIOT B
1,5 pa3a mupe HopMmasbHOU OYKBBI; X, ¢ — B 2 pa3a;  — B 3 pasa.

Pumckue nudpsl MMEIOT MITPUX-TIOACEYKH U 00pa3yloTcsl U3 COYETaHUS
MPSIMOJIMHEHHBIX 0Tpe3koB. [llupuna apabckux nudp paBHa *I;h. Tomuuua
OCHOBHOTO 3j1eMeHTa nudps! 1 cocrasisier 0,1 cM, a HAKJIIOHHBIH MITPUX B
€¢ BepXHEH YaCTH MPOBOJIAT HA PACCTOSHUM ’l; ot BEPXHCH JIMHUU CTPOKH U
Ha */7;h B JEBYIO CTOPOHY OT OCHOBHOTO DJIEMEHTA. B 3aBHCHMOCTH OT T10-
cTpoeHust apadckue mUGPBl MOXKHO Pa3JeNIUTh Ha CIEAYIOIIHE TPYIIIIBL:
a)0,2, 3, 5, 6,9, coueraromue KPUBOJINHECHHBIC 3JIEMEHTBI U MPSIMbIE OT-
pe3ku; 0) 1, 4, 7, BKIIIOYAOMNE OTPE3KH NPSAMBIX M H30THYTHIX JIMHHML;
B) 8, cocTosmas u3 TyrooOpa3HbIX AIEMEHTOB.

2.2.4. llIpudTel pydaeHbIH MOy KMPHBIii, 00bIKHOBEHHBII,
KapTrorpaduyeckuii Kypcus

Kak yxe oTrmeyanoch paHee, Ipy M3y4eHHH J1000ro mwpudTa HE0OX0-
JIMIMO, TPEXJE BCEro, ySACHUTh €ro KOHCTPYKTHBHBIE OCOOEHHOCTH (IpO-
MOPLUIO, TOJNIIMHY OCHOBHOTO JJIEMEHTa, I0JI0)KEHHE CPEJIHEro OpPHU30H-
TAJILHOTO JIEMEHTa U T. 11.). Kaskaplid mokaszarens mpudTa umMeeT nudpoBoe
3HaYEHHE, IPOTOPIIHOHATIBHOE TONIINHE OCHOBHOTO 3iieMeHTa. [lokasarenn
CBSI3aHBI MEXAy CcO0O0il OIpeAeNIeHHBIMH 3aBHCHUMOCTSIMH, WHANBHUIyalb-
HBIMH Uil Kakporo mpudra. Kak BHAHO W3 HaHHBIX, NPHUBEACHHBIX B
Tabm. 2.1, mpudTer pyOieHBIH U OOBIKHOBCHHBIN SBIISIOTCS MPSIMBIMH, a K
rpyIie HaKkJIOHHBIX OTHOCUTCS Kaprorpaduueckuid mpudr. pudTer nme-
0T TIEPEMEHHYIO TONIWHY OCHOBHOTO siemeHta ot 0,2 mo 1,0 mwm.
B Tabun. 2.1 naHbl MakCUMaJIbHbIE PaAMYyChl 3aKPYyrIIeHUH MIPU(TOB, yBEIH-
YEeHHE UX HE JIOMYCKaeTCsl.
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Ta6nuuma 2.1. OcHOBHbBIE MOKA3aTeJIM HEKOTOPLIX IPH(PTOB

Tommuna Bricora Iupuna Pamuyc Haxion
Hlpudr OCHOBHOT'O OYKBBI OYKBBI saxpyrneHms GyxBEl
3JIEMEHTA (H, h), (B, b), (R 1), nv ()
(T, t), Mm MM MM o
PyGnensrii 1,00 8 4 1,25-0,25 0
OOGBIKHOBEHHBIN 1,00-0,25 6 4 4,00-2,00 0
Kaprorpadpuyecknii 1,00-0,20 7 4 3,50 1:3

O4YeHb BaXKHO BBIJIEPKATH MOCTOSHCTBO POMEKYTKOB MEKIY OYKBaMH,
CIOBaMH W CTPOKaMH. MOXHO TPUAEPKUBATHCS CIEAYIONINX HOPM: IPO-
MEXYTOK (p) Mexay OyKBaMU B CIOBax PAaBHSCTCS MOJOBHUHE IIUPUHBI
HOpMasbHOH OYKBEI (p = %2B); npomexyTtok (IT) Mexny ciioBamu paBHsieTCS
OIMpUHE HOPMAaJIbHOW OYKBBI IUTIOC TPOMEXKYTOK MEXIy OyKBaMu
(IT = B + p = Q); npoMexxyTok (M) Mexy CTPOKaMH MPH MUCbME TPOIIKC-
HBIMH OyKBaMH NPWHHMAIOT PaBHBIM BBICOTE OYKBBI HJIM €€ ITOJIOBHHE, a
NP IHChbME CTPOYHBIME OykBamu — oT h 10 3h.

Hapamumcy, kak mpaBWIito, BBEITOJNHSIOTCS MO KJIETKaM IIpeIBapUTEIBHOM
pasrpadku ctpok. Kaxnmas OykBa HOpPMAajbHOM IIMPHHBI pa3MelIaeTcs B
KJIETKe, Ha3plBaeMOW HOpMaTWBHOW. Takas KiIeTka BMecCTe ¢ MEXOYKBEH-
HBIM PacCTOSIHHEM OJIHOBPEMEHHO SBJISIETCSI HOPMATUBHOW KJIETKOM IS
IIIPOKHUX OYKB M PACCTOSHUEM MEXIY CIIOBaMH.

IIpu BEIOOpE BHICOTHI 3arJIABHOW HAIKMCH YUMTBHIBAIOT pa3Mep depTerka
W €ro Harpy3Ky. 3aroJIOBOK pa3MemaroT CHMMETPHIHO OCEBOU JIMHHUU Yep-
TeXa WM MECTa, BBIOPAHHOIO Ui 3arojioBka. BeICOTY OyKB 3ariiaBHOM
HaJIUCH Ha yeprexax npuHuMaroT oT 1:20 mo 1:50 pnuHbl BEpTUKAIBHOM
CTOPOHBI JIUCTA. Yalle BCero NpHHUMAETCS CPEIHSI BEIHMYUHA, T. €. OIH3-
kad K 1:35. DT pa3mMepsl yCTaHOBIEHBI IPAKTHYECKH.

B 3aBHCHMOCTH OT TOJIIIMHBI AJIEMEHTOB OYKB MIpU(GT pyOIeHBIN MO~
pa3zenseTcs Ha OCTOBHEIH (TonmuHa dyeMenToB OykB — 0,1-0,2 MM), cBeT-
et (0,3-0,5 M), monyxupsrii (Yg) i xupasiit (1g="/4h).

OH mpuMeHseTCs B 3arojOBKax IUIAHOB M KapT KPYIHBIM pa3MepoM C
YKUPHOU TOJIIMHON 3JEMEHTa; JUI BTOPOCTEIICHHBIX HAIIMHUCEH — CO Cpej-
HEH TONMIHMHOW; Mpu OQOPMIICHHH MENIKHX W CPEIHHX II0 pa3Mepy HaIIH-
cell Ha TUIaHaX, MPOEKTaX 3eMJICYCTPOMCTBA U IUIAHUPOBKU CEIBCKHX HACe-
JICHHBIX ITYHKTOB, B TIOSICHUTEIBHBIX TEKCTaX, CIIPAaBKaX, BTOPBIX HA3BaHUIX
HACEJICHHBIX MYHKTOB, MPUMEUYAHUAX U JIP. — B CBETJIIOM M OCTOBHOM Hauep-
TaHWSIX.

B pybrenom nonyscupnom wpugpme ctpounsie OYKBH a, 0, €, p, ¥, §
UMEIOT HHOE HadepTaHHe MO CPaBHEHHIO C OJHOMMEHHBIMH MPOTIHCHBIMHU.

23



HmeroTcst HEKOTOpBIE OTIAMYUS B KOHCTPYKIHMH OTAENBHBIX OYKB OT
BBILIIEONMCAHHOTO cTaHaapTHOro mpudra. Tak, cpeaHui TOPU3OHTAIBHBINA
COCIMHUTENBHBIN 3NIeMeHT y npomucHbiXx 0ykB E, B, B, 2K, 3, K, H, 3, IO,
A, b, b, bl u y uudp 3, 5, 6, 8§ pa3MeIarOT Ha TOJIUHY JICMEHTA BBIIIC
cepenuHbl OYKBEL, a 'y OykB Y, P u indpsr 9 — Ha cronbko xe Hike. Llupo-
kue Oykeel XK, @, III, 111, bl, FO uzoOpaxkaroT Ha %2 mMpe HOPMAaJIbHBIX.
VY 6ykB b, B, E, K u undpsr 5 BepxHsist yacTh cripaBa y»e UX OCHOBaHUsI Ha
MIOJIOBHHY TOJNMIIMHBI OCHOBHOTO 3reMeHTa, a y K, 3, X u mudp 8, 3 -
¢ 00eHx CTOpOH.

BykBa VY BBepxy, a OykBel A U X BHH3Y IIHpPE HOPMAIbHOW OYKBHI Ha
¥h. Ocb TOpH30HTAaNBHOTO 2JIeMeHTa OYKBBI A pacloyioKeHa Ha JBE TOJI-
IIMHBI 3JIEMEHTA BBIIIE OCHOBAaHMS OYKBBI. Hak/IOHHBIE 371eMEHTHI OYKBBI Y
MIPOXOAAT CBOMMH BHEUIHMMM CTOPOHAMH TOJIIMHBEI B HalpaBIEHUH cepe-
JIUHBl HOpMaJIbHOW KJIETKU. JIeBbIil HAKIIOHHBIN 3JIEMEHT OKaHYMBAETCA Ha
%/gh crm3y cTpokm, IpHKacasch K IPaBoMYy.

Byksa A cauzy, a K, JK cHU3Y U cBepXy UMEIOT 3I€MEHT «JIAMovKa».

UroOBb! pacroyioRKHUTh HAAIIUCH B ONPEEIICHHOM MECTE Ha IIJIaHe, CIIe/y-
€T paccUnTaTh €€ JUIMHY U ONPENeNUTh YHCIIO CTPOK. /st aToro Heobxoau-
MO COCUHUTaTh KOJMYECTBO OyKB B HAANUCH, CUUTAst MPOMEXYTKH MEXIY
cioBaMH 3a OYKBY, IIO BBICOTE OYKBBI OIPEICIHTE €€ UPHUHY, TPUOaBUTh K
HEel BBIOpAaHHBIE PACCTOSIHHUSA MEXAY OyKBAMH M IIOJNyYEHHYIO CyMMY
YMHOKHUTB Ha KOJTMYECTBO OyKB. Bapbupyst mpoMexxyTKoM MeXay OyKBamH,
MOJKHO B HEKOTOPBIX MpeAenax N3MEHATh JUIMHY Hagmucu. Haxnucs sryqime
MOATOTAaBINBATE B KapaHAAIIIE.

OdeHp ynoOHO i1 pacdera IJIMHBI CTPOKH M pPa3MEIICHUS TEKCTa B
npezenax BbIOPaHHOTO MecTa ¢ COONIOZEHUEM YCIOBHS CUMMETPUH IOJIb-
3oBatkcest hopmynamu. [iimna crpoku L paccumnrtsiBaercs no gopmyre

L=NG, (2.1)

rae N — aucio kiretok G B cTpoke;

G — enununa pasrpadku, KISTKa, MM.

Ennauna pasrpadxu (G) paBHa mmpuHE HOpMaIbHOHM OYKBHI (B) IIroc
IPOMEXYTOK (p), T. €. G = B + p. Takas kinerka G 0JJHOBPEMEHHO SIBJISIETCS
HOPMaTHBHOW KJIETKOH Uil mMHMpoKuX OykB (1, I, b, X, 10, () U paBHA
MPOMEXYTKY MEXIY CIOBaMH.

Yucio KIETOK MOICUUTHIBAETCS O hopMyJie

N=B+II+d (- Y)-P(C-3)-VK, 2.2)
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rae b — yncno OykB B cTpoke;
IT — yrcI0 NPOMEKYTKOB MEXKy CIIOBAMH;
d — mompaska 3a mmmpokwue u y3kue 6yksel (d = P = %2B = 10G);
LI — yrcno mompaBokK 3a IHPOKHE OYKBBI;
Y — guciio monpaBok 3a y3kue OyKBbI ¥ upeI (Hanmpumep, 1);
P — momnpagka 3a uucno cios B crpoke (P * 15G);
C — 9HCII0 CII0B B CTPOKE;
3 — 4HCII0 3HAKOB MpENUHaHHs (3HAK 3aHUMACT OCTABILHICS B KOHLE
CJIOBA IPOMEKYTOK, paBHbIH ¥2G);

V — nompaBka 3a cOMmMKEeHNnEe MEXAy OykBamH (YUHUTHIBAETCSI B COYETa-
musx I'A, PA, TA u np.), paBHas TOJIIMHE OCHOBHOTO MITpUXa OYK-
BbI U 3aBUCSIIIAst OT MPONOPLHUii mpudra;

K — guciio cOmmkeHnii B CTpOKe.

HlIpugpm obvikHoBeHHbI TIPUMEHSETCS B HAIIMUCSIX NIPH OOPMIICHUH 3a-
TOJIOBKOB M IMOJ3aroJIOBKOB IUIAHOB 3€MIICYCTPOICTBA M KaJacTPOBBIX
KapT B KPYITHOM U cpeJHeM pa3Mmepax. B mpospaunHom HauepTaHum Oe3 3a-
JIMBKU TOJILL[MHBI 3JIEMEHTOB OH NPUMEHSETCS YISl MOJINUCH MOPEH MM Kak
KOHTYpHasi OCHOBA JU1s pa3pabOTKH XyI0XKECTBEHHBIX IPUPTOB.

IpudT HEe MMeeT HAKIOHA, KOHTPACTHBIH. EMy mpucyiy, B OTaM4re OT
BBILICOIMCAHHBIX MIPU(PTOB, 3yOLBL, KalelbHbIE SJIEMEHTBI, JIACTOBHIIBI,
HarubIBbI U Jp. OH MMEET M0/ICEUKH, BHICTYNAIOIUE HA Y2 TOJIIMHBI dJIEMEH-
Ta B 00€ CTOpOHHI (puc. 2.5).

%‘T T T 1T L
1
1
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1

F

1 1
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Puc. 2.5. Obpaser noctpoeHust WpUQTa 0OBIKHOBEHHOTO:
a — sneMeHThI OyKB (TPsIMbIE, HAKJIOHHBIE, OCHOBHBIC,
COEIMHUTENbHbIE, IOMOTHUTENbHbIC); 6 — HOPMATUBBI ¥ KOA()HHIIHEHTHI
KOHTPACTHOCTH; 8 — HAJMBHOW U HPO3PayuHBIil IPHUQTHI

BykBbl 1 1iu¢hpbl 0OBIKHOBEHHOTO MIPU(TA COCTOST U3 COUETAHHS MPSIMO-
JIMHEHHBIX U 3aKPYTJICHHBIX 3JIEMEHTOB, OCHOBHBIX (TOJICTBHIX) M BTOPOCTE-
MEHHBIX (TOHKHUX, WJIM BOJIOCHBIX). TONIIMHA OCHOBHOTO 3J€MEHTa OYKBBHI
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(tmpbi) paBHa /g BEICOTHI GYKBBI, TOJIIMHA BTOPOCTEIICHHOTO YJIEMEHTA —
0,15 mm. Illupuna HOpManbHO! (Y3KOii) GyKBBI paBHA ‘g e¢ BHICOTHI HIIH
YeTBIPEM TOJIIMHAM OCHOBHOTO JJIEMEHTAa. B OOBIKHOBEHHOM mIpU(TE
CTpOYHBbIE OYKBBI HMEIOT TAKOE )K€ HauepTaHUEe, KaK U OJHOUMEHHbIE MpO-
MMCHBIE, 32 UCKITIOYCHHEM ceMHU OYKB: a, 0, €, p, C, ¥, ¢.

BykBbI kKapmoepaguuecko2o Kypcusa COCTOAT U3 TOJCTHIX OCHOBHBIX H
TOHKUX COCAWHUTCIIBHBIX 3JICMCHTOB. YTOJ'IH_ICHHBIC JJICMCHTHI 3aKaH4YUBa-
FOTCS TTOJICEYKAMH, & TOHKHE — JJACTOBHIIAMH U TOYKamH (puc. 2.6).

Puc. 2.6. DnemeHTbI OYKB, 10CIIEA0BATENBHOCTD BEIYEPUMBAHUS JIEMEHTOB OyKB

OTHOIICHHE IHPHHBI GYKBBI K BBICOTE COCTABISET */7, TOIIMHA OCHOB-
HBIX 3JIEMCHTOB paBHA ¥4 IIMPUHBI OYKBBI. ByKBBI X, NI, 11, BI, b, 10, () BBI-
yepuuBaioT B 1,5 pasza mmpe HopMalibHOM MHMpUHBI. He BXOJAT B yCTaHOB-
JIEHHYIO IIUPUHY POCUEPK OYKBBI 5K U OOKOBOM 3JIEMEHT Y OYKBBI III, @ TIPO-
mucHble OykBbl A, M, /| BeIUepUYMBAIOT MIMpe HOPMaTbHONH OYKBBI Ha Ya.
udps! BEIYepUUBAIOT HA BEICOTE MPOITUCHBIX OYKB.

YTonmenne 31eMeHTOB mpudTa IPOU3BOIAAT BHYTPh OykBHI. IIpn BEHI-
MOJIHEHUH pabOThI MO0 PUCOBKE MPOMHUCHBIX OYKB KapTorpaduieckoro Kyp-
CHBa HY)XHO 00paTUTh BHUMaHHE HA HCIOJIHEHNE OBAJBHBIX U MOJYOBAJb-
HBIX (opM OykB H moxcedyek. JIMHMS yYTONIIEHWS TIPH CONPSDKCHUH C
OBaJILHOH (OPMOH HE TOJDKHA KacaThCs CTPOKH.

CrenyeT OTMETUTD, YTO B mpuQTE KapTorpaduieckoro Kypcusa 001b-
IIMHCTBO CTPOYHBIX OYKB BBHIYEPUYMBACTCS OTIMYHO OT MPONMUCHBIX. CTpou-
Hble OYKBBI JIJAT Ha JIBE TPYMIIBL: K IEPBOIl OTHOCAT OyKBHI H, H, II, T, III,
L, K, JI, M, y, 4, KO BTOpoii — a, 0, B, T, 1, €, X, 3, 0, p, C, ®, X, 10, b, b, bl
DjeMeHThl OYKB TEPBOM TPYIMIBl yTOJIIAIOT B MPaBYIO CTOPOHY. JIeBbIi
3JIEMEHT 3aKaHYUBACTCS OJAHOCTOPOHHEH IOACEUYKOM, a NpaBblil — BHU3Y
nyroit. Bropas rpynmna OykB uMeeT oBanbHYI0 (GOpMy, HO y OYKB D, ¢, X, 10
OBaJIBI JOIOJTHAIOTCS OTPE3KaMH.

Ocoboe BHMMaHHE HEOOXOIMMO OOpaTUTh Ha HM3y4YEHHE MPABUILHOTO
MOCTPOEHHS ¥ BBIYEPUUBAHUS MPAMBIX C 3aKPYIIICHUSIMH 3JIEMEHTOB OYKB,
a TaKKe OBAJIOB KaK OCHOBHBIX 3JIEMEHTOB, COCTABISIOIINX CTPOUYHbIE OYK-
BBI. BrruepunBas oBalmbHBIEC 3JIEMEHTHI, CIEAYeT UMETh B BHIY, UTO HE3HA-
YUTENIbHBIC M3MEHEHUS OYEPTAHMH OBAJOB HCKa)XKalOT CTWIb MIpUPTa, a
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HEpaBHOMEpHBIE M W3JIMIIHUE YTOJILEHUS OBaja CO3Jal0T BIEYATICHUE
N3MCHEHHS yIJla HaKJIOHA OyKB.

Jist odopMIICHUSI CTPOWUTENBHBIX UYEPTEKEH HCIONB3YIOTCS apXHTEK-
TYPHO-CTPOUTENBHBINA 1 apXUTEKTYpHBIH mpuThI [25].

3aroloBKH CXEM, NPOEKTOB, IUIAHOB U KapT Pa3IMIHON TEMaTHUKU W3-
JlaBHA YKpAalllaJIKUCh, U Takas TPaAULUS COXPAaHUIACh A0 HACTOSILEro Bpe-
MeHH. OQOpMIICHHBIN C UCIIOIB30BAaHUEM XYyJIO0’KECTBEHHBIX MIPU(TOB 3a-
TOJIOBOK IPHUAAET BBIPA3UTEIBHOCTh U 3aKOHYEHHOCTH TpaduueckomMy Jo-
KyMEHTY.

Hecmotps Ha Oosbiioe pasHooOpasve NMPUMEHSEMBIX JJIEMEHTOB IS
YKpamieHus 0yKB, XyI0’KECTBEHHBIE IIPUGTHI MOTIUHAIOTCS CTPOTUM 3aKO-
HaM noctpoeHusi. OHH, Tak ke Kak U Kaprorpadpuueckue mpudTtel, Tpedy-
10T TOYHOTO COOJIIO/ICHHS TPONIOPLMH NPH HAauYepTaHWU OYKB M MPaBUILHO
YCTaHABIMBACMBIX MEKOYKBEHHBIX mpoOesios [31].

OcHOBOI1 17151 OyKB Xy/I0’KECTBEHHBIX IIPUPTOB, KaK MTPABUIIO, SBISIFOT-
csi wpudThl pyONeHo#, Tomorpaduyeckoil, OOBIKHOBEHHOH TrapHHUTYp, a
TaKKe POMAHCKUI M aKaJleMUYEeCKUi MPHUTHI, BBITOIHAEMBIC B ITOJIYXHP-
HOM, JXHPHOM U TPO3payHOM HauepTaHusX. B BbIOpaHHBINH mpU(T BBOASAT
YKpAIICHHs Pa3INIHBIMH CIIOCOOAMHU:

- BBEJICHME IIBEeTa, TOHA, IIOJTYTOHA,;

- BBE/ICHHE OPHAMEHTA WM PUCYHKA B KOHTYpP OYKBBI;

- LITPUXOBKA KOHTYPa OYKBBI,

- BBEJICHHE TCHHU, KOTOpas MpuaaetT OyksaM o0beMHYI0 hopMmy;

- U3MEHEeHHe (OPMBI, JUTMHBI U TONIIMHBI MOJACEYEK, APYTUX JOMOJIHH-
TENBHBIX 3JIEMEHTOB OYKB H T. 1.

3. YCJIOBHBIE 3HAKH (KOAbI) 3BEMJIEYCTPOUTEJIBHOI'O
YEPUYEHUSA

3.1. TpeboBanusi K ypOBHIO MOATOTOBKH IO TEMe

B pesynbraTe u3ydeHus TeMBbI CTYACHT JIOJDKCH:

3HATh:

- 0COOCHHOCTH TOCTPOCHUS M BHIYEPUMBAHUS YCIOBHBIX 3HAKOB Ha TO-
norpaduvecKux, 3eMJICYCTPOUTENIbHBIX, KAaJacTPOBBIX I[UIaHax (Kaprax,
yepTexax);

- croco0bl M TIPUEMBI I[BETOBOTO OTOOPAKEHUS TpadUUecKUX dIIEMEH-
TOB C ITOMOIIBIO KUCTH M KPACOK;

YMeThb:

- BEIYCPYMBATh OCHOBHBIC DJIEMCHTHI YCIIOBHBIX 3HAKOB Ha TOMOTrpagu-
YECKHUX, 3eMJICYCTPOUTENBHBIX, KaJJACTPOBBIX IJIaHaX (KapTaX, YepTexnax);
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- OKpaIINBaTh B YCTAHOBJICHHOM HOPSIKE KOHTYPHI 3eMeJIb, HCIIPABIIATH
JieeKThl IPH OKpacKe.

3.2. M3yuyeHne TeMbl
3.2.1. O0uue mo0KeHus

ITpn odopmireHHn 3eMIEyCTPOUTENBHBIX M KaJacTPOBBIX UYEPTEKEH,
KpOME CIHELHUATBHBIX, MHUPOKO MPUMEHSIOTCS TOorpaduIecKue yCIOBHbIE
3Hakd. B pecryOmimke pa3paboTaHBI crienaibHbIC TaOMHIIBI YCIOBHBIX 3HA-
KOB Ul TOHOTrpaduiecKux IUIaHOB M KapT BCEX MACIITabOB, KOTOPHIC SIB-
JSIFOTCST 00SI3aTENBbHBIMY JUTSA BCEX MPEANPHUATHH, OPTaHU3ALMHA U yIpex/ie-
Huii PecnyOnuku Benapyck. YcinoBHBIE 3HAaKM NEPHOANYECKH NIEpecMaTpH-
BalOT U COBEPLICHCTBYIOT.

B tabnunax Bce yclOBHbIE 3HAKH MTPUBEAEHBI IO TPYIIIaM OJJHOPOJHBIX
MECTHBIX MIPEAMETOB. boibIIMHCTBO TabmuIl cocTouT U3 Tpex rpad. B mep-
BOI rpade momenieHbl HOMEpa YCIOBHBIX 3HAKOB, BO BTOPOIl — MX Ha3Ba-
HUS, a B TpeTheil JaHO M300paXKeHHe YCIOBHBIX 3HAKOB C YKa3aHHEM Heo0-
XOJUMEBIX pa3mepoB (puc. 3.1).

Ha3BaHI/IC yCHOBHBIe 3HAKU TOHOI’pa(i]H‘ICCKHX 06’beKTOB JJIA IIJIAaHOB
No | M XapaKTepHCTHKa macmrabos
Tonorpaguueckix 1:5000, 1:2000 1:1000, 1:500
00BEKTOB

253 | Kanaibl, KaHaIM30-
BaHHBIC YUACTKH
PEK U KaHaBBI C

nam0aMu — BaJlaMu

(um(pbl — BEICOTHI
nam6 B M) [357]

256 | Kanaibl u KaHaBBI
10 BaJaM
(uudpbl — BBICOTHI
BaJIOB B M) [360]

Puc. 3.1. ®parMeHT TaOIUIIBI YCIOBHBIX 3HAKOB IS TONOrPahHICCKUX IIIAHOB

Pa3mepsl pa3menaoT, Kak IpaBHIIo, cjeBa OT YCJIOBHOIO 3HAKa, TPUYEM
€CIIH CTOSAT JBa YKCJA, TO MEPBOE MOKAa3bIBAET BBHICOTY 3HAKA, & BTOPOE —
mmpuny. Ecin aHa Toibko oaHa nudpa, TO 3TO 03HAYAET, YTO BBHICOTA U
[IMPUHA 3HAKA OJIMHAKOBBI. KpoMe OTJeNbHBIX YCIOBHBIX 3HAKOB B TA0JIH-
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nax MOMEMICHBI ITPUMEPBI UX COUCTAHUA, @ B KOHIIC JaHbI ITOACHCHUA K HUM
[28-30].

3.2.2. TIpyHIMNBI KOHCTPYMPOBAHUS YCJIOBHBIX 3HAKOB

[Ipu KOHCTPYUPOBAHHUU TOMOTPA(YUIESCKUX YCIOBHBIX 3HAKOB 00paIaroT
BHHMaHHE Ha WX HATJSAHOCTB, JIOTHYHOCTH, yI0OOYHUTaEMOCTh W IKOHO-
MHYHOCTb.

Haensonocmey 3HaKa JOCTHTACTCS CXOJCTBOM €ro ¢ H300pa)kaeMbIM
00BeKTOM (BHI COOKY WJIM CBEpXY), a TaKXKe OTPaKCHHEM XapaKTEPHBIX
ocoOeHHOCTeH 00BEKTa.

Jlocuunocms obecTieunBaeTCs 3a CUYET JOTONHCHUI K 3HAKaM, KOTOPHIC
JTAIOT BO3MOYKHOCTh YCTAHOBUTH OIPEICICHHOS KAUYEeCTBCHHOE COCTOSHHE
00BeKTa, 3eMens. HampuMmep, yJ9acTKH Jieca W PEIKOro Jieca 0003HAYaroT
OKPY)KHOCTSIMH YCTaHOBJICHHOT'O JMaMeTpa, HO Ha y4acTKax PEIKOro jeca
OHU UMCIOT T'OPU3OHTAJILHBIC YEPTOUYKU B IPABYIO CTOPOHY, KOTOPLIC MOK-
HO paccMaTpUBaTh KaK TeHb OT PEIIKO CTOSAIINX JIEPEBHEB.

Yoobouumaemocms nocturaercs 3a cyeT NPOCTOTHI pUCyHKa. Ecte-
CTBCHHO, OPOCKHE 3HAKU XOPOIIIO YUTAIOTCS Ha IUIAHE, HO OHHM HE JIOJDKHBI
CHITBHO 3arpyKaTh €ro.

DKoHOMUYUHOCMb — YCTIOBHE, TIPH KOTOPOM YCIIOBHBIE 3HAKH HE JTOJDKHBI
3aHUMATh MHOTO MECTa.

ITo reomeTprUecCKUM CBOICTBaM M Ha3HAUCHHIO YCIIOBHBIC 3HAKH MOXK-
HO pa3leiuTh. Ha MacIuTaOHBIE (aHAJOTOBOTO OTOOpPa)XXCHMWsI), KOTOPBIMHU
M300pakarOT BHIBI 3€MENlb, a TAKKE MECTHBIC MPEAMETHI, 3aHUMAIOIINE
OOJBIITYFO TTOMANb WM MMEIomIre OONbIre pa3Mepsl (3IaHHUS >KABOTHO-
BOJYECKHX TIOCTPOEK, KITyOOB M Ip.), BEIpaKaloIIHecss B MacmITade IJIaHa;
BHeMacITaOHbie (COOCTBEHHO KOJOBBIE), KOTOPHIMH M300paXKaloT Mpeame-
Thl MECTHOCTH, HE BBIpaXKaOIUecs B Maciitabe miaHa. MHOTIa BBIACISIOT
TPYIITy JTHHEHHBIX YCIOBHBIX 3HAKOB, a TAKXKE MOSCHUTEIBHBIX, KOTOPHIC
MPUMEHAIOTCA B COUCTAHNUU C MaCHITa6HI)IMI/I n BHeMaCIHTa6HI)IMI/I.

MacitabHble YCIOBHBIC 3HAKU COCTOSAT U3 KOHTYpA, T. €. TPAHHMIIbI, 110-
Ka3bpIBacMOH, Kak TMPaBHJIO, TOYCYHBIM IYHKTHPOM, H 3aIOJHSIOLINX
3HAYKOB-CHUMBOJIOB, KOTOPBLIC pacnojiaratoT BHYTPU KOHTYPOB B CTPOIo
OTIPE/ICIICHHOM WJIU TIPOU3BOJIBHOM TopsiAke (puc. 3.2).

MecTomON0XKEHII0 BHEMACIITAOHBIX YCIOBHBIX 3HAKOB HA IUIAHE COOT-
BETCTBYET HAKOJI HUTIIBI, TO3TOMY IIOCTPOCHUE UX TPOU3BOJUTCS TaK, YTOOBI
MOJIOXKCHHE IIEHTPa 00bEKTa Ha MECTHOCTH COOTBETCTBOBAJIO TOYKE, HA3bI-
BaeMOMH IJIaBHOW TOYKOM YCIOBHOI'O 3HAaKA.
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Puc. 3.2. IIpumep MacmITabHBIX YCIOBHBIX 3HAKOB: MOXOBBIC
u obsieceHHble 60J10Ta MPOXOIUMbIE H HENPOXOAUMBIE, 3200J104€HHbIE 3EMIIH

B cBs13u ¢ pasnuuHoii hopMOil HauepTaHUsi BHEMACIUTAOHBIX YCIOBHBIX
3HAKOB TJIABHBIMH TOYKaMU NPHHSATO CYUTATh WM F€OMETPUYECKUH ILIEHTP
3HaKa, WIN CepeIMHY OCHOBAHUS 3HAaKa, WM BEPUIMHY HPSIMOTO yIia, Win
reOMEeTPUYECKUI LIEHTpP HWKHEH (urypsl, wium ock 3Haka. Ha puc. 3.3 npu-
BEZICH NIPUMEP BHEMACIITAOHBIX YCIIOBHBIX 3HAKOB.

30 12 8 8090.

» ® ‘epa@.

Puc. 3.3. KanuranbsHble coopyeHust OallieHHOro Tuma
(BOJIOHATIOPHBIC M CHIIOCHBIC OAIlIHU, KUPIIUYHBIC TOKapPHbBIE KAJIAHIN )

K MOsICHUTENBHBIM YCIIOBHBIM 3HAKAM OTHOCST 3HAYKH, CTPENKH, KPYK-
KM, TITPUXH, HAAMUCH W HPPOBbIE 0003HAUEHNUS, TAIOIIHE JTOTOTHUTEIh-
HYI0 KaueCTBEHHYIO M KOJIMYECTBEHHYIO XapaKTepPHUCTHKH TpPEAMETa FHIIH
00BekTa (puc. 3.4).
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Puc. 3.4. Bun npeBecHOi pacTUTENBLHOCTH (JIeca: IMCTBEHHBIE;
CMeIIaHHbIE), XapaKTePUCTHKH IPEBOCTOCB B METPaX (YHCIUTENb —
CpeIHsis BBICOTA, 3HAMEHATEINb — CPEIHSS TOJIIUHA CTBOJIA,
CcIIpaBa OT APOOU — CPEJIHEE PACCTOSTHHE MEXLY JIEPEBbSIMH)

[Ipesxne 4yeM BBIYCPTHUTH YCIOBHBII 3HAK TYLIBIO, €r0 CTPOST B KapaH-
Janre 1o IOArOTOBJICHHOU pasrpadke W pasMepam, KOTOPBIE YKa3bIBaIOTCS
B Ta0JIMIIaX YCIOBHBIX 3HAKOB.

[Tpn BBIYEPYMBAHMM YCIIOBHBIX 3HAKOB HEOOXOAMMO TPHUIEPKHUBATHCS
CJIEAYIOLIMX TTPABUIL

- BBIYEPUUBAHUE BCEX YCIOBHBIX 3HAKOB IPOU3BOJHUTH C TOYHBIM CO-
OJIFOJICHHEM X HaYepPTaHHsI U pa3MepOB;

- BHEMacCIITa0HbIe YCJIIOBHBIE 3HAKM OPHEHTHUPOBATH BEPUIMHOW Ha ce-
Bep, KpoMe OOBEKTOB, KOTOPBIE TOJDKHBI COXPaHATh ICHCTBUTEIBHYIO OpHU-
EHTHPOBKY Ha MECTHOCTH (3HaKH MOCTPOEK, MOCTOB, JOpOT W 1p.). Pa3-
rpadky Ui THOCTPOCHHS BHEMAacIITaOHBIX YCJIOBHBIX 3HAKOB ClEIyeT
HaYMHATh OT TIJIABHOM TOYKH, COOTBETCTBYIOLICH MECTOIOJIOKCHUIO Ha
MECTHOCTH;

- 'paHUIbL MacCIITaOHBIX YCJIOBHBIX 3HAKOB CJICAYCT BbIYCPUMUBATHL B CO-
OTBETCTBUU C UX HeﬁCTBHTeHBHBIMH O4YepTaHuAMU, OpHCHTHpOBKOﬁ " pas-
MEpaMH, a 3alOJHAIOIINUE YCJIIOBHBIC 3HAKW BHYTPU HX BbIYCPUYHBATH, KaK
yKa3aHO B Ta0JMLAX YCJIOBHBIX 3HAKOB. PacCTOSHMS MEXy 3aIOJIHSIOIIN-
MH 3HaAKaMH HeO6XOI[I/IMO CTpPOTO BBIACPIKUBATL, €CJIM YKa3aH IMOPAAOK UX
paCcCTaHOBKH. Ecnu xe onn BbIYCPUYMBAIOTCA B IIPOU3BOJILHOM HOPAAKE, TO
UX KOJIMYECTBO M MECTOIMOJIOKEHHE HE JIOJDKHBI 3aTPYIHATH YTCHHUE JPYTHX
YCJIOBHBIX 3HAKOB U B TO K€ BPEMsl IOJDKHBI CAMH XOPOLIO YHTATHCS;

- TIOJIO)KEHHE YCIOBHBIX 3HAKOB OMOPHBIX MYHKTOB (IIyHKTOB TPHAHTY-
JSIIUH, TPUJIATEPaLiH, OTUTOHOMETPUH M TOYCK ChEMOYHOH CEeTH) IOJIK-
HO CTPOTO COOTBETCTBOBATh MX KOOPAMHATAM, IOITOMY BBHIUYCPUHUBAHHE HX
MPOU3BOAUTE C 0COOOM TIIATENEHOCTHIO;

- Ip1 BbIYCPUYMBAHUUN BHEMACIITAOHBIX YCJIOBHBIX 3HAKOB CHa4dalia
HCO6XO)II/IMO BbIYCPUYMBATHL B KapaHJalI€ WX OCHOBHBIC 4YaCTH, a4 3aTEM —
BTOPOCTEIEHHbIE JeTallH.
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3.2.3. BuemacmTa0Hble, MACIITA0OHDBIE U JIHHEIHbIE YCJIOBHbIE 3HAKH

Ilocmpoenue u evbluepuuanue 6HeMACUIMAOHBIX YCIO6HBIX 3HAKOE KO-
008020 omobpadicenus. IlocTpoeHHe BHEMACIITaOHBIX YCJIOBHBIX 3HAKOB
(OIIOPHBIX TIYHKTOB U OPHEHTHPOB) HY)KHO HayMHATh OT HaKOJa, KOTOPBIH,
KaK y»e 0TMEYaJloCh, SIBJISICTCS TIIaBHON TOYKOW (UI'YphI YCIOBHOTO 3HaKa.

Ilocmpoenue u svluepuusanue MacuimabHvlX YCIO0GHbIX 3HAKOE AHANO-
208020 omobpadicenus. Y CIOBHbIC 3HAKH BBIUEPUMBAIOT panujorpadom ot
PYKM TOHKMMH JHHUSMHA. Eciii TonmuHa TMHAN 3HaKa yKa3aHa B TAOJIUIAX,
IIPU BBIYEPYHMBAHUK OHA CTPOTO COOIIOIAETCS, TAK )K€ KaK M pa3Mephl 3HAKA.

I'paHUIIBI KOHTYPOB BEIYEPUNBAIOT TOYCUHBIM ITyHKTHPOM YEPHOTO IIBE-
Ta, Y9aCTKH MECKOB U TaJICYHUKOB — KOPUYHEBOTO I1BeTa. [lamerp Touek —
0,3 MM, paccrosinue Mexay HUMU — 1,0 MMm. TodeuHbI IyHKTHP HE CTaBST
B TOM cClTy4ae, €CJIM I'paHHIla yroabsd (KOHTypa) COBIAAAeT C APYIHUMHU ecTe-
CTBEHHBIMH TpaHHLAMH (JIOPOTH, OrpaxkaeHus, Oepera pek, o3ep, KaHaB
u p.). ToueuHslll MyHKTUP CTaBUTICSA IO MpPEIBApUTEIBHO BBIYEPUECHHOU
KapaHJalloM rpaHuiie. TOYKU MyHKTHpPA BBIYEPUMBAIOT KPYTOBBIM JIBHXKE-
HHUeM panunorpada. ToYkH TOKHBI TOBTOPSATh XapaKTepHbIE H3THOBI KOH-
Typa, He UCKaxasi ero KOH(PUrypawuro.

KoHTypbl MacmTaOHBIX 3HAKOB 3aMOJNHAIOT MOSCHUTEIBHBIMU YCIIOB-
HBIMH 3HaKaMH, KOTOPbIE XapaKTePU3yIOT JaHHBIH BU 3€MEb.

Ha kaprax macmTaba 1:10000 m Menpue yJacTKH MaXOTHBIX 3eMeb
JIMIIb OKOHTYPHBAIOT TOYEYHBIM ITYHKTHPOM O€3 3aIOIHSAIOIEro 3HaKa.

3amnoJHSAOMNE YCIOBHBIE 3HAKM IUIAHTAIMH TEXHHYECKUX KYJIBTYP,
IJIOUIA/IEH, 3aHATBHIX NOJYKYCTapHUKOBOM, TPAaBSIHOW, MOXOBOW W JIMINAH-
HUKOBOH PacCTUTENIBHOCTBIO, BBIYEPUMBAIOT B IIaXMAaTHOM IOpPSIKE BHYTPH
KOHTYpa. YUYacTKU SITOMHBIX U (PYKTOBBIX Ca/IOB 3AIOJHIIOT KPYKKaMHU
WIH TOYKAMHM, PAAAMHU, NapajuleIbHBIMM JJIMHHOM CTOpPOHE YydacTKa, a
OCTaJbHBIE — B IIPOM3BOJILHOM HOPSIIKE, HO C TAKUM PacyeToM, 4TOOBI YeT-
KO YHTAJIOCh, YeM 3aHsATa JaHHAS [UIOIAIb.

Jlyst paccTaHOBKM YCIIOBHBIX 3HAKOB B MIAXMATHOM IOPSIZIKE TIPHMEHSI-
10T TOPU30HTAJIbHO-BEPTHKAIBHYIO WIHM JHATOHAJIbHYIO BCIIOMOTATENIBLHYIO
pasrpagky (puc. 3.5) mubo crnenuanbHble TpadapeTsl. Ecian KoHTYpBI Men-
KHE WIM HMMEIOT HENpPaBWIbHYIO, BBITSHYTYIO ()OpMY, TO 3allOJHSIONIMN
3HAK CTaBST MIPOU3BOJBHO.

Buiuepuusanue nunetinvix ycnosuwix 3Haxos. JIMHEWHBIMU yCIOBHBIMU
3HaKaMH 0003HAUYAIOT JKEJIE3HBIE M IIOCCEHHBIE TOPOTH, JIMHUH CBS3U U
aNeKTponepeaad, ruaporpaduio u pemabed, KOTOpbIii 0003HAYAIOT TOPU3OH-
TaJISIMH.
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Puc. 3.5. IIpumepsl BcioMorarteabHOH pasrpadku

JIOpOXXHYIO CETh HAaYMHAIOT BBIYEPUYMBATH C NPOBEICHUS OCH JOPOTH
KapaH/aIIoM, OT KOTOpOH B 00€ CTOPOHBI OTKJIA/(BIBAIOT IIHPHHY YCIOBHO-
TO 3HaKa, B3ATYI0 M3 TaONWI], HAMEYAIOT MECTa JOPOXKHBIX COOPYKECHHH
(MOCTOB, HachIlM, BBIEMOK W T. 1.). BeluepunBaHue IOpor HE0OXOIMMO
HAYMHATH C BHIYEPYMBAHUS JIOPOXKHBIX COOPYXeHHH. JInHUM Jopor co 3Ha-
KaMU COOpPYXEHHUI He COeUHSIOT, OCTaBIAIOT npocseT 0,2—0,3 mm.

MocThl BceX BHJOB H300paXKalOT CIEIMANBHBIM YCIOBHBIM 3HAKOM.
[ITpuxu KOHI[A MOCTA JUIMHON | MM BBIYEPUHMBAOT MO YIJIOM 45° K JIMHUA
3HaKa Mocra. IIpy BBIYEpUYMBAHMM MOCTOB, KOTOpBIE OTOOpaXkaroTcs IO
JUIMHE B MacmTade IUTaHa, 3TH INTPUXU B JUIMHY MOCTa HE BKIIOYAIOTCS.
[uprHa ycIoBHOTO 3HaKa MocTa He MOXeT ObTh MeHbme 0,8 MM U Tpu
n300pakKeHU MOCTOB Ha JKEJIE3HBIX JOPOTaX, aBTOCTPaAaxX, YCOBEPILUCH-
CTBOBAHHBIX U OOBIYHBIX IIOCCE, YIAYYIICHHBIX TPYHTOBBIX IOPOTaX JOJKHA
OBITh HE MEHBIIIC IIMPHUHBI YCIIOBHOTO 3HAKA JOPOTH.

Tunporpaduio (pekw, KaHAIbI, KaHABBL, O3€pa M T. 1.) HOKa3bIBAIOT
CIUIOIIHBIMHU JIMHUSMHU CHHHUM WJIM 3€JE€HBIM LIBETOM B 3aBUCHMOCTH OT
Macuiraba 1jaHa.

ITpu HeoOxoaumMocTH (oTorpadupoBaHus TUIAHA MM HPOEKTa T'MIpO-
rpadust Ha HeM JI0JDKHA OBITh BbIUEPYEHA 3€JICHBIM LIBETOM, TaK KaK CHHHUN
LIBET HE BOCIPOU3BOAUTCS. Y CIOBHBIE 3HAKH PEK, PyUbEeB IIUPUHON 10 3 M,
BBIYEPUYMBAEMBIX B OJIHY JIMHUIO, NOCTENeHHO yroamatoT ot 0,1 mo 0,5 mm
OT WCTOYHHMKA K ycThlo. [lepenpaBpl Ha pekax M KaHajJaX BBIYEPUUBAIOT
MEPIEHANKYIISPHO K OCH HCTOYHHKA.

Penbed Ha TOmOrpadMuecKMX KapTax W IUIaHAaX ITOKa3bIBAlOT FOPHU30H-
TalIIMHA KOPUYHEBOTO IBeTa. / opu30Hmans — 3TO IUIaBHAs KPHBAs, COEIH-
HSIONIasi TOYKH C OAMHAKOBBIMHU BBICOTaMH. CIIJIOIIHBIE TOPH30HTAIN BBI-
yepuuBatoT TosmuHou 0,11-0,12 MM, ropuzonTanu, kpatasie 10 M, Ha ma-
Hax MacmTaba 1:10000 — B 2 pasa tomme, HO He Oonee geM 0,25 mm. T'opu-
30HTAJIM MPOBOJAT Yepe3 M300pakeHHe BCEeX TOMOTrpaduuecKux 0OBEKTOB,
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KpOME BOJIOEMOB H MOKa3bIBAE€MbIX ABYMs JIMHUSAMH PEK M KaHAJIOB, OBpa-
TOB M CyXUX pycel, a Takxke (popM penbeda U 0OBEKTOB HMCKYCCTBEHHOTI'O
npoucxoxaeHusa. Haanucu ropu3oHTanei OpueHTHPYIOT OCHOBaHHEM LU(pP
[0 CKaTy. YKasaTelnu HanpaBlIeHHs CKaToB (OepruITpuxu) BBIYEPUUBAIOT
MIEPIICHANKYIISIPHO TOPH30HTANN IUIMHONW He Oonee 1 MM M TONIIUHON
0,1 mMm.

3.2.4. ®oHOBBIE YCJIOBHBIE 3HAKH

Packpacka 3emiieycTpOUTENbHBIX YepTeXel MpUMEHAeTC AN JTy4dIIero
UX YTEHHs], & 3HAYUT, U 00JIee MOJTHOTO MCIOJIb30BAHUS B CEILCKOM XO3SIH-
ctBe. PoHOBas OKpacka 3eMelb Ha IIaHaX MPUHSTA OJIM3KOW K I[BETOBOMY
TOHY UX MPUPOIHOTO JaH{ma(Ta.

Ha mpaxtuke A OKpacKM dalle BCEro HCIOJIB3YIOTCS aKBapebHbIE
Kpacku. AkeapenbHvie Kpacku — 3TO KPackd, pa3BOAMMBIE BOJOI (OT nar.
agua — Boga). OHU COCTOST U3 KPACUTEJs, CBA3YIOIIETO BellecTBa U 100aB-
ku. Kaxngas cocTaBHas 4acTh UIpaeT CBOIO OMNPEAENEHHYIO poib. Moryt
HCTIONB30BaThCSI AaHWJINHOBBIE KPACUTENN U IBETHAS TYIIb.

AKBapenbHbIe KPacKd JOJDKHBI OBITH XOPOIIO PACTBOPHUMBI, TPO3PAYHEI
U CBETOYCTOMYMBBI.

Pacmeopumocms kpacku — ee criocoOHOCTh HE AaBaTh 3HAYMTEIILHOTO
ocagka B TEYCHHE OJHOTO-IBYX YAaCOB IIOCNE Pa3BelCHHs BOAOH, T. €. TOH
KpacKu HE JI0JDKEH OBICTPO M3MEHSTHCS.

IIpospaunocms — CBOWCTBO, MO3BOJIAIOLIEE NOJNYyYaTh TPETHH LIBET I1O-
cle MOCIOMHON HaKJIaJAKK OJHOTO LBeTa Ha Apyroi. I'ycTele kpacku modtu
HETPO3pPavHBbI, a TYalll OTHOCITCSA K HETPO3PAYHBIM KPAcKaM.

Csemoycmotiuuéocms — CIIOCOOHOCTh KPackKH COXPaHSTh CBOH IIBET H
TOH MPOIOJDKUTEIHHOE BPEMSL.

AKkBapenbHbIe Kpacku OBIBaIOT TBEpJble, B BHJE IUIMTOK Pa3IMIHOM
(opMBl, MATKHE, B (DasTHCOBBIX WJIM IUIACTHKOBBIX YaIlIE€4KaxX, U IOJIYKH[I-
KHe, B OJIOBSIHHBIX TIOOMKaX.

HasBanus kpacok B Habopax maroTcs Mo uX mBeTy. Bee mBera pemsites
Ha axpoMaTHieckue — OeclBETHbIE WM cepble (0T OEJoro /0 YepHOro) u
XpOMAaTHYECKHE — IBETA CIIEKTpa C MX MEPEXOAAMU M BCEMH OTTEHKAMH.
XpomaTH4YeCKHE LBETA, B CBOIO OYEpenb, MOAPA3ACIAIOTCA HA TEIUIbIE
(OpaHKeBbIe, JKEJITHIE U JKEJITO-3eJICHbIE) U XOJIOAHbIE ((hHOJIeTOBbIE, CHHHE,
roXyOble U CHHE-3eJICHBIE).

OCHOBHBIMU IIBETaMU SIBJISIIOTCSI KPACHBIN, CHHUN U JKENTHIN, IPH CMe-
IIMBaHUU KOTOPBIX 00pa3yloTCsl MPOMEXyTOUHbIe IBeTa. LlBera romyOoH,
KOpPUYHEBBIN U 3€JIEHbIN, OPaHKEBBIM U CUHE-3€JIEHbIN Ha3bIBAIOT JOMOJIHU-
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TenbHBIMU. [[BeT MOXeT uMeTh pa3Hblii TOH. B cBOro ouepenp, LIBETOBOM
TOH MOXET 00J1a1aTh Pa3IMYHOIN MPO3PavyHOCTHIO, T. €. CTEIIEHbIO BHICBET-
JICHWS IIBETA, U Pa3IMYHON HACBIIICHHOCTHIO, KOTOPAst 3aBUCHT OT TIPHCYT-
CTBHSI aXPOMAaTHYECKOTO I[BETA, OCIA0JISIONIETO IPKOCTb.

[Tpu moxdope BETOBOI raMMEI IIaHA, KAPTHI BCETa CIEIyeT UCXOIUTh
U3 TOTO, YTOOBI OHH XOPOIIO YUTAJIHCh, T. €. MPH B3IJIS/IE HA IUIaH, KapTy
OKpaIIeHHBIE OTICIBHBIC ETAIN COACP KaHUs HE 3a0MBaii OBl OCTAJbHBIC
00bekThl. HaxoskieHne nMpUATHOTO JUIS TJ1a3 COYETaHHsI KPACOK OTHOCHUTCS
K HCKYCCTBY, KOTOPBIM NIOJDKEH oONajmath W Kaprorpad, m 3emMieycTpou-
TeNb.

TpeOyemble mBeTa MOXKHO TONYYHTH MPOCTPAHCTBEHHBIM, MEXaHHUeE-
CKHM CIIOCOOOM U JIECCUPOBKOIA.

CaMBIM TPYZOEMKHM CIIOCOOOM SIBISIETCS HPOCMPAHCMBEHHbIU, KOTO-
pblﬁ 3aKJIIO4Ya€TCd B TOM, YTO OAHY M TY XKC IJIOMIab CHaydajla MTPUXYIOT
JUHASAMHA OITHOHM KPACKH, a B IPOMEKYTKAX MEXKIy HUMH — APYTOM.

Mexanuyeckuii coco0 3aKIIOYaeTCsl B packpacke IIIOIMIAau CMeEIIaH-
HBIMH KpacKaMH Pa3IMYHbIX I[IBETOB B PA3JIMYHON MPOTOPIUU H Pa3BeICH-
HBIMU B OTHOM COCYJEC.

Criocob seccupogku TPEACTaBISIET cO00I MpoIece MOCIeI0BaTEIEHOTO
OKpalllUBaHUsl OJHOM M TOM K€ MOBEPXHOCTH CHadaja OJHOM KpackoH, a
MOCJIC BBICEIXaHUSI — APYTOM.

Jns packpacku miomaaed KpackamMu MCIOJB3YIOT XYA0>KECTBEHHBIC
KHCTH, KaK MPaBUIO, KPYTJble, U3TOTOBJICHHBIC M3 BOJIOCKOB IIKYPKH KO-
JIOHKa, XOpbKa, cobosst miun Oenku. Hambosee mpuromHsIMu U yIOOHBIMHU
SIBIISTIOTCSL KOJIOHKOBBIC JIBYXKOHEYHBIC KUCTH. KHCTH MMEIOT HOMepa OT
0 mo 24, u yem OoJbIlle HOMEP, TEM KUCTh KpyrnHee. KucTh npu cMaduBa-
HUH JIOJDKHA JTaBaTh OCTPOE OKOHYAHHE.

Jlnsg monmydeHns: pOBHOTO TOHA HEOOXOANMO YMETh OATOTOBUTH Oymary
U KpacKH Ui pabOThI, a TAK)KE 3HATHh MPaBUIA M METOIUKY PabOTHI aKBa-
PEIBHBIMHU KpacKaMH.

Ioozomoexa Oymazu. bymary nmonouparoT IIOTHY0, Oenyro, 6e3 OTTeH-
KOB M TIOCTOPOHHHX BKparuleHui. Ee 3axperuisaror mim HakjIenBaroT Ha da-
HEepy WU KapTOH, KOTOPBIM MpUAaroT HakJIoH B 30-40° mis cTexaHus kpac-
ku. [ToBEpXHOCTD, MOAIEKALLYIO OKPAILIMBAHUIO, CMAYUBAIOT YHUCTON BOIOM
U TONBKO IIOCITIE WCYE3HOBCHHS TJITHIA BOJBI (YMEPEHHOTO BBICHIXAHHS)
HAHOCAT KpacKy poBHBIM ciioeM. CTHpaTh pe3uHKoW Ha Oymare HeJb3sl, Tak
KaK B IPOTHBHOM cCiydae 0Opa3ylOTCs IISATHA W IIOJIOCHI, KOTOPHIE HEBO3-
MOXHO UCIIPAaBUTh.

IHoozomoexa kpacku. Kpacky pa3BomsT 3a0JaroBpeMeHHO. 3a JOCTHXKE-
HUEM HYKHOT'O TOHA CJICIAT IMPU €€ Pa3BCIACHUU. .Hy‘lllle Pa3BOAUTH KpaCKu
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B 6enoM dapdopoBoM cocyne, B HEM XOpOIIIO BUIHBI IIBET U TOH. [Ipu paz-
BEJICHHH KPAacoK B JIPYTMX cocylax HYXKHO JeJaTh NpoOHOE OKpalIBaHUe.
PacTBOp Kpacku cnemyer menath OnemHBIM. ['ycTo pa3BegeHHON aKBapeib-
HOW Kpackod padoTaTh OYEHb TPYIHO, TaK KaK Bcerjga OyxyT MOIydaTbes
IIATHA ¥ ToJIocHL. PacTtBopy ciexyet natb orctosThest 30—40 munyT. OcTo-
POXHO CIUTHh BEPXHHMH CJIOH B APYrod COCYyA M HMCHOJNB30BaTh IOJY4YUB-
IIAHCS HET'YCTON pacTBOp A paboThl. [Ipu OTCYTCTBHH BpEeMEHH pPacTBOP
Kpacku cieayeT npouIbTpoBaTh Yepe3 BaTy WM IPOMOKATEIbHYIO Oyma-
T'Y B TOJILKO TIOCJIE 3TOTO MPUCTYIHTH K PacKpacke.

ITpu pabote akBapeIbHBIMU KpacKaMHU HOJIB3YIOTCS MATKUMHU KPYTIJIBIMU
Kucmsamu (KOJIOHKOBBIMH, O€TMYBUMH U 1Ip.) pa3HbIX HoMepoB. Homep ku-
CTH BBIOMPAIOT B 3aBUCHMOCTH OT pa3Mepa M CIOXHOCTH padboTsl. Heobxo-
JIMMO UMETh JIBE KHUCTHU: JUIA 3JIMBKH U OTMBIBKH OOJBIINX YYacTKOB dep-
TeXa W JUIA HPOpabOTKH AeTayiedl. Y KHUCTH XOpPOIIEero KadecTBa IOCHe
OIlyCKaHWs €¢ B BOAY M TOCIEIYIOIIETr0 CTPSIXMBAaHHUS BOABI 0Opasyercs
ocTphIit KOHUYHK (puc. 3.6, a). Eciu y KUCTH moirydaeTcss HECKOIBKO KOHYH-
KOB WJIM KOHEIl ee cOOMpAETCs JIONATOUKOM, Takas KHCTh Ul paboOThI He-
npurogHa (puc. 3.6, 6). Kucte Henb3st OCTaBIATh B CTAKaHE BOJIOCOM BHM3,
TaK KaK OHa OT 3TOT0 MOPTUTCS (pHC. 3.6, 6).

=
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Puc. 3.6. Kuctu

Ilpasuna pabomvl axeapenvHviMu Kpackamu. Xopollas paBHOMEpHas
OKpackKa 3aBHCHUT HE TOJIBKO OT KauecTBa Oymaru M pacTBopa, HO M OT yMe-
HUSI paboTaTh KUCTHIO, & TAKXKE OT METOJWKH paboTel. Pexomenmyercs co-
OIFOaTh CIEAYIOIIUE MPAaBMIA: a) HE CIEAYET MOJIb30BaThCS KPACKOU Iy-
CTOTO TOHA, TaK KaK CIa0bIil TOH BCET/Ia MOKHO YCHIIUTh IOBTOPHON OKpac-
KOM TeM K€ PacTBOPOM, IPEIBApUTEIHEHO TIOBEpHYB JHCT Ha 180°, uTo maer
Ooiee pOBHBIN TOH; 0) M3MEHATH IMOJOXKEHHE OyMaru B mporecce padboThI
HEIb3s1, 9TO MPUBOAUT K 00Pa30BaHUIO MATEH; B) HENb3s KACATHCSI KHCTHIO C
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KpacKoH y)ke 3aKpalleHHBIX IUIOIaAei Bo u3bexanne oOpa3oBaHus Jpyro-
IO TOHA; I') OOJBIIME KOHTYPHI M KOHTYPBI CO CJOXXHOW KOH(Uryparuen
cllelyeT OKpallMBaTh MO 4YacTsM, NMPUHMMAsi B KayeCTBE I'PaHUI] ydyacTkKa
pas3yiMyuHble JIMHEHHbBIC 3JIEMEHTHl (JIOPOTH, KaHaBbl U T. I.); B CIOXHBIX
KOHTYpax IpH HaJM4YMM Y3KUX BBICTYIIOB OKpallIWBaTh CJEAyeT CHaudana
OOoJIbIIE ITPOCTPAHCTBA, OCTABIISS MEXy HUMH y3KHE TMOJIOCKH, KOTOPBIE
3aTeM OKpAalIMBAIOT MOJYCYXO# KHUCTBIO, T0OOMBAsCh OJMHAKOBOIO TOHA Ha
COCIMHEHUSX; 1) NCKYCCTBEHHAs MPOCYIIKa OKPALMICHHOTO YepTerka 3arpe-
IIaeTCsl, TaK KaK B 3THUX CIIyYasxX MMOy4aroTcs MATHA U HEPOBHBIA TOH.

Memoouka okpawusanus niowadeu koHmypos. Ilpu okpacke Oymare
cleqyeT MpUaTh HAKIIOH, IPEIBAPUTEIHFHO TIOBEPHYB €€ TaK, YTOOHBI y3Kas
CTOpOHA OKpAIINBaeMOH MOBEPXHOCTH ObliIa BBEpXY. B 3TOM ciryuae kpacka
OyneT cTeKkaTh BHU3 MapajUieJbHO [UIMHHOW cTOopoHe KoHTypa. Co4HO
HaNUTaTh KHCTh KPAacKOi, HO Tak, YTOOBI OHA HE Kamaja ¢ Hee, U, Kacasch
KOHILIOM KHCTH JIEBOH BEPXHEH 4aCTH KOHTYpa, aKKypaTHO CIeJaTh ABHXKE-
HHE BIPABO MO ero kKpat. M3mumek kpacku oOpaszyeT Ha Oymare BaJluK
(puc. 3.7). Koporkumu (1,0-1,6 cM) naaBHEIMH IBM)KEHUSIMH KOHIIOM KH-
CTH BaJIUK COTHATh BHU3. JlOW14 10 MpaBoOi rpaHUIbl KOHTYpPa, KUCTh Iepe-
HECTH HaJIeBO U CHOBA IMPOAOJDKATH CTOHATH BaNWK BHU3. [Ipy HemocTaTke
KpacKu e¢ BHOBb HAOpaTh KUCTHIO, a 3aTe€M IPOBECTU CJIEBa HAIIPABO IJIS
00pa30BaHUsd BaJIMKa W MPOJOIDKHTH PAa0OTy IO OKPAIIUBAHHUIO HIDKHETO
Kpas KOHTypa. V3Nmuillek Kpacku yOaluTh MOIYCYXOH (OTXKATO#) KUCTBHIO.
OTXHUMaTh KUCTh CJIEAYET YHCTON TPSAMNOYKOM MM NPOMOKATEeNbHOM OyMa-
TOM.

OxpaluuBaHue OOJIBIIUX KOHTYPOB PEKOMEHAYETCS] MPOU3BOAUTD KPYII-
HO# kucThIO (Ne 6—12) 1 BaTMK KPacKu CTOHSATH BHU3 MOCIIEI0BATEILHBIMHI
TOPU30HTAIILHBIMH MOJIOCAMH, TPOBOJISL UX CJIEBa HAIPABO.

Baiuk KpackH, 00pa30BaHHbIH
HPH HAKJIOHE UepTeka

Banuk kpacku
' COTHATH BHH3

KHCTE epeHecTH
CIIpaBa HAIeBO

Puc. 3.7. Texauka oxpamuBaHus
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Bo Bcex ciydasix IBM)KEHHS KHCTBIO JOJDKHBI OBITH HETOPOIUTHBBIMH,
4yT0OBl HE 3aKpacuTh HEHY)XHbIE KOHTYpBI, HO ¥ HE3aME/JICHHBIMH, C TEM,
4yTOOBI BaJIMK KPacKH HE YCIIEBAJI IOJICHIXaTh, TAK KAaK Kpacka MOXET Jieub
Ha Oymary msTHaMH.

Bce 11BeTOBBIE TOHA YCIOBHBIX 3HAKOB MOXKHO COCTaBHThb U3 UETHIPEX
OCHOBHBIX I[BETOB — CHHEr0, KPacHOTro, *EITOr0 M 4epHOro — IyTeM HX
MEXaHW4YeCKOT0 CMEIIMBAaHUs, HO Ha 3TO TpeOyeTcss MHOTO BPEeMEHH, U I0-
3TOMY JIydIIe UMETh MOJHbIE HAOOPBI KPACOK, BBITYCKAEMbIX OTEUECTBCH-
HBIMH ¥ POCCHHCKHMH TIPOU3BOJUTEIISIMH.

B Tabn. 3.1 npuBeneHsl IBETAa KPacoK, PEKOMEHAYEMBbIE Ul OKPACKU

3€MCJIb.

Taonuma 3.1. Pekomenayemble HBeTa KPACOK /JIsi OKPACKHU 3eMellb

DieMeHTHI TIaHa

Kpacka u 11BeT okpaniBaHus

OBOIIHON CeBOOOOPOT U BHECEBOOOOPOT-
HbIE OBOIHBIC yYaCTKH

KopmoBoii ceBoobopor u mpudepmckue
Y4aCTKA

TlouyBo3amuTHBIIT CEBOOOOPOT

MaccuBbl  3eMJSIHHYHOTO  CeBOOGOPOTa,
Y4aCTKM Caja, SrOAHHWKOB, BHHOTPAJHMKA,
IUIO/IOBOTO MUTOMHHKA, TTapKa

Hacenennslii myHKT:
a) 3aCTPOCHHBIC KBAapTAaJIbl

0) 3eMJIN CENBCKOM 3aCTPONKH

B) YJIMLbI, IUIOMIA/H, [EPEYIKH, yYaCTKH
1MoJl OOIIECTBEHHBIME MOCTPOHKAMH, CKO-
TONPOTOHbI, CKOTOMOTHJIBHUKH, KJIaA0HILa,
TOJIOTHO CEJCKHX JIOPOT, YCIOBHBIN 3HAK
TophopaspaboTok

JlyroBsie 3eMiM JUIS CEHOKOIICHHS H 3€M-
7, TpaHcGOpMHpyeMble B JIYrOBbIC JUIS
CEHOKOLICHHUSI

1 2
ToneBoii ceBo0OOPOT 1 BHeceBooOOpoTHBIe | CHeHa xokeHas. KopuaHeBblil BeT craboi
Y4acTKHM, HE HWMEIOIME CIIEHAIbHOIO | HACHILEHHOCTH (LBET CIENOro Koyoca
Ha3HAYCHUS TIIICHUIIBI)

Cuena xokeHas. To ke, 9TO U TIOJNEBOM
CeBOOOOPOT, HO YABOCHHOH TOHAIBHOCTH
Cuena soKeHasi ¢ 100aBICHUEM HEOOIBIIO-
ro KOJMYECTBA U3YMPYIHO-3EIEHOH (OJIMB-
KOBBIH 1[BET)

Cuena xoKkeHas ¢ J00aBICHHEM HEOOIBIIIO-
T0 KOJINYeCTBA KOOAIbTa CHHETO

Kanmuit mumonHslit. Kpacka xenroro 1se-
Ta CpefHed HACHIIEHHOCTH. JIOpoXKu
rMapka OKpallMBalOT CYPUKOM (KpOBaBO-
KPACHBIH IIBET)

ITocTpoiiku B KBapTanax 3aauBaioT YepHOI
TYIIBIO (3aMBKY PEKOMEHIYETCS IPOH3BO-
IIUTH 110CJIEe OKPACKH ILIaHA)
Usympynuo-zenenas ¢ nobGaBlIeHHEM He-
OonbIIOro KoNMYecTBa KOOAaabTa CHHETO
(LIBET 3€JIEHOro KaIyCTHOI'O JINCTA)

Mapc KOpu4HEBBIH ¢ J00aBICHUEM He-
GONBIIOr0 KOJNHMYECTBA HEHTpalbHOH dep-
HOW (IpsA3HO-KOPUYHEBBIN TOH)

M3ympynHo-3e1eHast ¢ J00aBICHHEM He-
GOJBIIOr0 KOMMYIECTBA KAJMHUS JINMOHHOTO
(uBeT MOJIOJIOH TPaBBI)
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OkxoHuaHue Tabm 3.1

1

2

J'IymeIe 3eMJIM JIJIs BBITIAca CEIIbCKOXO0351H-
CTBCHHBIX XXHWBOTHBIX W 3€MJIH, Tpchti)op—
MHUPYEMBIC B JIYTOBBIC IJIS1 BbIaca CEIIbCKO-
XO3SICTBEHHBIX )KUBOTHBIX

.HCC, JIECHBIC NMUTOMHHUKHU, JICCHBIC KYJIbTY-
PBI U 3alIUTHBIC JICCHBIC HACAXKICHUA

Kycrapuuku

HeiitpanbHas uepHas ¢ 100aBlIeHHEM He-
6OJBLIOr0 KONMYECTBA KOOAIbTa CHHETO U
KaJMHs JIUMOHHOTO (CTalbHON IBET ¢
3€JICHOBATHIM OTTEHKOM)

IlepmaHeHT 3eneHblii ¢ JOOaBIEHHEM He-
GONBIIOr0 KOJNHYECTBA KOOATbTa CHHETO
(uBer nmcTa Gepessl)

K xpacke mis neca mpubaBisieTcs Kenras

Kpacka H HECKONBKO YMEHBIIACTCS ee
HACBIIEHHOCTD ITyTeM pa30aBlIeHHs BOJOMH
KobanbT cunumii ¢ qo6aBIeHHEM HEOOIIBIIO-
T'0 KOJIMYECTBA KaMHUs IAMOHHOTO
KobGaibT cruHwmii ¢11ab0ro Tona

Kpannak ¢puonerosrit

Kanmuit opanxeBbIit

CueHa KeHas CHIIBHOTO TOHA

Bonuble mpoctpaHcTBa (peku, o3epa, mpy-
TbI)

Bonora

Y4acTky, HaMe4aeMble JUls MEIHOPALH
Ilecku u raneyHuku

SIMBI, JEHCTBYIOIIME OBparu, He3aiepHO-
BaHHbIE OIOJ3HU, OTTEHKH CTPyHYaThIX
pa3MbIBOB

KaMeHucrele MOBEPXHOCTH M POCCHIINH,
CKaJIbl, N300paXEHHS POSKTUPYEMBIX MOC-
TOB U BOJOCOOPHBIX COOPYXKEHHUI U IOCTO-
POHHHME 3eMJIENIOJIb30BATENN

Kapmun (kpacHslii 1BeT)

Jlist moJTydeHust CBETJIO-KOPUYHEBOTO 1BeTa (I[BET MACCHBOB ITOJICBBIX
CeBOOOOPOTOB) JOCTATOYHO CMEILIATh B PABHBIX INPOMOPIHAX KPACHYIO U
KENTYI0 KpacKu; AJs MOJTYy4eHUsS CBETJIO-3€JEHOro IBeTa (1IBeTa CEHOKOC-
HBIX YTOJUWH) CMEMIMBAIOT JKENTYI0 W CHHIOIO KpPAacKd ¢ IpeoOsiafaHueM
KENTON; TEMHO-KOPUYHEBBIM I[BET MOJy4yaeTcs OT CMELIMBAHUSA KPACHOM,
JKEJITOM M 4EepHOM KpacoK; U3yMPYAHO-3EJIEHBIN LBET — OT CMEIIMBAHMS
CHHEH U KeNTOW Kpacok ¢ nmpeoblialaHueM CHHEH; OpaH)KeBbIH LBET IOJTy-
JaeTcs OT CMEIINBAHMUS XKEITOH M KPACHOW KPacoK ¢ MpeodalaHueM JKell-
TOH U T. 1.

Hcnpasnenue oepexmos npu oxpacke. Ecnm KOHTYp ommOOYHO OKpa-
ICH, €ro MnocCJiC IMOJIHOTO BBICBIXaHUSA YUCTAT qepHHHLHOﬁ pe31/1H1<0171, TIga-
TEJILHO TIPUKPBIBAs OCTAIBHYIO 3aKpalIeHHYIO YacTh IIOTHOH Oymaroi uin
m1acTUKOM. OUHIEHHBIE MECTa YepTeka PEKOMEHAYETCSI CMOYHUTh YHCTON
BOJIOH.

YepHWIBHOM pPE3NHKOI TaKXKe MOXKHO OCIa0UTh HEOOJIBIINE 10 IIIONIa-
JIU TIATHA, IPOTHpasi MOBEPXHOCTh OyMaru JISTKUMH U OCTOPOXHBIMH JBH-
JKEeHUSIMA. MOXHO OCIaOHTh 10 HEKOTOPOH CTENEHHU CHIIBHBIN TOH KpacKH
Ha OOJIBIIIOM KOHTYP€. Kuctpio oy BaTHBIM TaMIIOHOM Ha 3TOT KOHTYp
HAHOCAT CJIOM YHCTOH BOABI W 4Yepe3 HEOOJBIIONW MPOMEXYTOK BPEMEHH,
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JIOCTATOYHBIN JJI PACTBOPEHUS KJIEEBOM OCHOBBI KPACKH, MOIYCYXOM KH-
CThIO 0€3 HaKUMa yOUPAIOT BJIAry C YaCTHUYKAMH KPACKHU, JOOMBASCH OJHO-
TOHHOCTH WCIIPABIIEMOT0 KOHTYpPa C OCTAIBHOW OKPAIICHHOW IDIOMIAIBIO.
OOBIYHO HEOJUHAKOBBIM TOH HUCIIPABUTH BECbMa 3aTPYIHUTEIBHO.

4. TPAOUHYECKOE O®OPMJIEHUE
IIIAHOBO-KAPTOI'PA®OUYECKHUX MATEPUAJIOB

4.1. TpeOoBaHUs K YPOBHIO NOJATOTOBKH II0 TeMe

B pe3ynbraTe U3y4eHus TeMbl CTYACHT JA0JIKEH:

3HATH:

- HOPSJIOK BBIYEPUYMBAHUSI TONOTPAaQHUIECKUX IIAHOB;

- oco0eHHOCTH O(OPMIIEHHUS ITPOEKTOB BHYTPUXO3SIMCTBEHHOTO 3eMile-
YCTPOWCTBA, TPEOOBAHMS, TPEABIBISIEMbIE K UX KOMIIOHOBKE;

- ocobeHHOCTH 0(OPMIICHUS MPOEKTOB TIAHUPOBKH HACEJICHHBIX MYHK-
TOB, TIPaBMJIa X KOMIIOHOBKHU;

yMeThb:

- BBIYEPUUBATH TONOTPapHUECKHE TIIaHBI;

- opopMIIATH MTPOEKTHI BHYTPHUXO3SHCTBEHHOTO 3€MJICYCTPOHCTBA, MPO-
€KTHI MJIAHUPOBKH HACEJICHHBIX ITyHKTOB.

4.2. N3y4enue TeMbl

4.2.1. Odopmiienne rpadyu4ecKNX MATEPHUATOB IIPOEKTOB
BHYTPHUXO0351/iCTBEHHOI0 3eMJIEYCTPOICTBA CeJIbCKOX0351iiCTBEHHBIX
OpraHu3anuii

I'paduueckoe opopmiicHHE MPOEKTA TPEAIOIATACT KOMIIOHOBKY MPOCK-
Ta, BHIYCPUMBAHKEC IUIaHA, CICIHAIFHO W3rOTABIMBACMOIO JJIS COCTaBIIC-
HUSI TPOEKTa BHYTPUXO3SIMCTBEHHOTO 3€MIICYCTPOICTBA, BbIUEPUMBAHHE
MPOCKTHBIX 3JEMEHTOB IMAaXOTHBIX W JYIOBBIX 3€Mellb, MHOTOJETHUX
HAaCaX/CHHUIl, MAarMCTPAIbHBIX JOPOT, 3eMeJb TOCTOPOHHErO I0Jb30BaHMUS
uT. 1. B odopmieHre BKIIOYAIOTCS OKpamuBaHue W mpudToBas rpaduxa
MPOEKTA.

IMepen M3roTOBICHUEM IUIAHA 3€MEJIBHOIO YYacTKa, MPEeI0CTABICHHOTO
CeJIbCKOXO3SUCTBEHHOW OpTraHU3aliy, M3y4arT KapTorpapuuecKuil Mate-
pual, ONPENeNIoT ero Ka4ecTBO U MOJHOTY cojepikaHus. B 3emueycTpoii-
CTBE B KayeCTBE TOMOTrPa(pUUCCKOW OCHOBHI U COCTABIICHHS IMPOCKTOB
UCTOJB3YIOT ToTorpaduueckue miansl. [Ipy 3TOM Ha MPAaKTUKE B KAYECTBE
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TornorpauIecKoil OCHOBBI B OOJBIIMHCTBE CIIy4aeB NMPHUMEHSAETCA KapTa
macmraba 1:10000. IIpy M3roTOBNIEHHH IUIAHOB MIMPOKO HCIOIB3YIOT Ma-
Tepuasl a’3podoTockeMKU. B aTOM citydae yepTexHble pabOThlI JIENsAT Ha
10JIeBOE YepyeHHE (KOTOpOE BBINOJHSAETCS BPYUYHYIO IpH AemnppupoBa-
HHUH a3pO(OTOCHUMKOB) M KaMepalibHOE (BBIIIOJIHSAEMOE B HACTOSILEE Bpe-
Msl C UCHOJb30BAHUEM MAKETOB MPUKIIAJAHBIX IPOrPaMM).

KomnoHOBKa NaHa U MNPOEKTa HAUMHAETCS C Pa3MEIICHUS HJIEMEHTOB:
TEPPUTOPHH, ONPEACICHHON TPaHULIAMH, aJpeca MPOCKTUPYEMOTO OOBEKTa
(3arosioBKa), SKCIJIMKALMH 3€MENb, OMHCAHUS TPAHHUIl CMEXHBIX 3EMEb,
MacmTaba u mramna (puc. 4.1).

€ e

Puc. 4.1. KommnonoBKa I1aHa (IpOeKTa):
1 — mpenocTaBICHHBII 3eMENbHBIA YIaCTOK; 2 — 3aT0JI0BOK; 3 — TOJ ChEMKH TOHOTpaduIecKkoi
OCHOBBI; 4 — 3KCIUTMKAIMA 3eMEeNb OPraHU3aLNH; 5 — SKCIUIUKALUS 3eMellb 110 OpHraiam;
6 — IOCTOPOHHIE 3eMIICIOIb30BATENH; 7 — OIUCAHUE CMEXHBIX 3eMJICIIONb30BaTeNel;
8 — mrram; 9 — macmrab

BeluepurBaHde TEPPUTOPHU 3EMIIEMONB30BAHNSA HAYMHAIOT C TOCTPOE-
HUS KOOPJMHATHOM CETKH, 3aTeM 0 KOOPIAMHATAM HAHOCAT TPAHHUIIBI 3eMJIe-
MOJIL30BAHUS, HACEJECHHBIE MYyHKTHI ¥ OCHOBHBIE JOPOTH, MEPEHOCAT dJie-
MEHTHI CHTyanuu. J[OmycKaeTcss Ha OOJBIINX TEPPUTOPHAX PACCTABIATH
YCIIOBHBIE 3HAKM BHJIOB 3€Melb B 2—3 pasa pexe, YeM B TaOIHMLAX YCIOB-
HBIX 3HaKoB [10].

TTopsaOK BbIYEPYUBAHMSA IUIAHA TYLILIO MOXKET OBITh NPHHSAT CIIELYIO-
[IMM: BHAYaJle BEIYEPUMBAIOT OOBEKTHI, KOTOPbIE M300PAKAIOTCS Ha IJIaHe
JIMHEMHBIMU yCJIOBHBIMM 3HAKaMH (TPaHMIIbI 3€MIIENIOB30BAHMS, HACEIEH-
HBIX TYHKTOB, YY4aCTKOB MOCTOPOHHETO MOJIb30BAHUS, JOPOKHYIO CETh,
ruaporpaguio u Ip.); 3aTeM NPOM3BOAAT HAAIUCU BHYTPH 3€MIIENONb30Ba-
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HUS, 0O(pOPMIISIIOT KOHTYPHBIM YCIIOBHBIM 3HAKOM TPAaHHUIIBI CETECKOXO35H-
CTBEHHBIX M MHBIX 3€MEJIb; Pa3MEIIAOT IPEAMEThl 3€MHOM IOBEPXHOCTH,
n3o0pakaeMple BHEMACIITAOHBIMH YCJIOBHBIMH 3HAKaMH; BBIYCPUHUBAIOT
BU/IbI 3€MEJIb TUIONIAIHBIMH YCIIOBHBIMHU 3HAKaAMH.

HanpasneHnne TpaHWIl CMEXHBIX 3€MeNb NMOKa3bIBAIOT HA IUTAHAX WITH
NPOEKTaX CTPeJIKaMH M 0003HAYarOT MPONHUCHBIMHA OyKBaMH B an()aBUTHOM
MOpSIAKE ClIeBa HAIIPAaBO IO XOIY YacCOBOHM CTpenku. I'paHMIBI KakIoro
3eMJICTIONIb30BAHUS OKPAIIUBAIOT PAa3HBIMH IIBETAMH, MTOJIOCOH B 2—3 MM.

MacmTab Ha IpOEKTax W IUIaHAaX MPeICcTaBIsIeTcs YiciIoBEIM. Ero Bee-
I7la pa3MeIlaoT BHU3Y ITOCEPEIUHE YePTexXa, IIPH 3TOM cI0BO «Macuiradby»
He mumryT. ltamm Bcerma pa3MemaioT B MPaBOM HIDKHEM YTITy depTexa.
3arnosHseTcss OH JI0OBIM MPUPTOM, HO XKEJIATENIBHO Ul BCEX CTPOYEK HC-
MIOJIb30BATh OJMH BU].

I'paduueckoe opopmieHre MaTepuaioB 3apOSKTHPOBAHHBIX 3€MENb U
CeBOOOOPOTOB 3aKIIOYACTCS B M300pakKeHUH HA IUIAHE JTMHHUN, YCTaHABIIH-
BAIOIIMX COCTaB ILIOLIA/ICH U MECTOIOJIOKEHHE OT/IECJILHBIX BUJOB 3EMElb,
KOJINYECTBA CEBOOOOPOTOB € ITOKA30M WX THIIOB M BUIOB M TpaHC(HOpMAIUN
3eMellb.

[IpoekTHBIE TpPaHUIBI BCEX BUIOB 3€MENIb U CEBOOOOPOTOB OTTEHSIOT
KpacHbIM LBETOM juHUEHl TommuHOW 1,0 MM C BHYTpEeHHEH CTOPOHBI
ydacTka. ['paHumy Mexmy AByMS BHAAMHU 3€Mellb, CEBOOOOPOTaMH, TYpTO-
BBIMM YYacTKaMH W T. II. OTTEHSIOT TOJBKO C OJHOIM CTOPOHBI BHYTpHU
Kakoro-mubo ydactka. OTTEHEHHE TpaHUI] IPOU3BOAWTCS MapalIeIHHO
JIMHUM KOHTYpa 3emenb Ha paccrostHuu 0,5 mm. Ecim nopora, nzo0paxeH-
Has ABYMS CIUIONIHBIMH JIMHHSMH, SIBIIACTCS TPAHUICH MEXTYy OTHOPOI-
HBIMM HWJIM HEOJHOPOAHBIMHM y4YacTKaMH, TO OTTEHEHUE IPOU3BOJUTCS C
00eHx CTOPOH JIOPOTH.

ITpu rpaduueckom odopmieHun TpaHcHOpMALH 3eMeITb TEPEBOIHMBbIC
3eMJIH M300pa)karoT YCIOBHBIMH 3HAKaMHU YEPHOTO I[BETA, a 3¢MJIH, B KOTO-
pBIe MEpeBOT, — KpacHOro nsera. [Ipu packpacke mpoekra TpaHcdopma-
UsT ©300pakaeTcsl IBETHBIMH YCIOBHBIMU 0003HaueHusIMU. Tonorpaduue-
CKHE YCIIOBHBIC 3HAKH TPaHC(OPMHUPYEMBIX 3€MeEJIb BHIYEPUUBAIOT YEPHOU
TYIIBIO, @ IIBETHBIM (DOHOM TTOKA3bIBAIOT, B KAKOH BUJ 3eMeJb IPON3BECHA
TpaHchopmanus.

[Tpu rpaduueckoM oQOpMIIEHHH YCTPOHCTBA TEPPUTOPHU CEBOOOOPO-
TOB BBIYCPUMBAIOT CIPOCKTHPOBAHHBIC OIS CEBOOOOPOTOB M pabOYMX
y4YacTKOB, I0JICBbIE CTAHbI, HCTOYHUKH BOJOCHA0KEHNS, JIECHBIE TTOJIOCH! U
IOJIEBBIE TOPOTH.

OmuH ceBOOOOPOT OT JPYroro OTACISIOT TOHKOW YEepHOH JIMHUEH C
KpacHbIM oTTeHeHneM B 1,0 MM. 3anpoeKTHpOBaHHBIE TOJIS B 3THX CEBOOO-
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OpOTax BbIUEPUYHMBAIOT YEpHOH Tymbto nauHMell TommuHoi 0,1-0,15 MM n
OTTEHAIOT KpacHOW mosiocoi Ttommuaor 0,5 mm. ['panuiy moss, xotopas
COBNAJaeT C IpaHULEH 3eMIENOoNb30BaHMs, HE OTTEHSI0T. Bece mons ceo-
06opoToB HyMepyroT. Homepa ¥ BeTWUMHY IUIOMIAH IIOJISA 1T0 BO3MOYKHO-
CTH pa3MEINAOT B LIEHTPE ydyacTKa M IOJIMCBHIBAIOT KPAcHBIM I[BETOM B
BHAE NpoOW: B YHCITUTEIEC — HOMEpP IIOJIS, TOIIHUCHIBAEMBIH PHUMCKHMHU
mudpaMu, B 3HaAMEHaTe]e — €ro IUIOIaab, MOJNHMCHIBAEMas apabCKUMHU
nudpamu.

ITpu rpadmueckom oopmiIeHNH YCTpOICTBA TEPPUTOPUN MHOTOJIETHIX
HAaCaKACHUIH BBIUCPUYMBAIOT TPAHUIBI OpPUTATHBIX MAacCHBOB, KBapTaJOB,
IIPOM3BOJICTBEHHOE HAIpaBJICHUE MHOTOJETHHX HAaCAXKICHWH, HAHOCST 3a-
MIPOEKTHPOBAHHYIO TOPOXHYIO CETh, 3aIIUTHBIE IPOTHBO3IPO3HOHHBIE W
BETPOJIOMHBIE MOJIOCHI, YYacTKH OpHIaJHBIX CTaHOB, BOAHO-MEIHOPATHB-
HBIE COOPYKECHHSI.

CyniecTByIOIINE cajibl H300paKaroT KpyKKaMu nuaMerpom 1,5-2,0 Mm
yepHOU Tymbio. [IpOEKTHBIE caibl BBIUEPUMBAIOT KPACHBIMH KPYXKKaMH.
B ciryyae HenpaBuibHON (GOpMBI yuacTKa caja psisibl KPY>KKOB pa3MenaioT
rapasuiesibHO I0’)KHOW paMKe IJIaHa.

ITpu odopmieHnn 1aHa MPOSKTUPOBAHUS JYTOBBIX 3€MEJIb JUIsl BhIIaca
CeNBbCKOXO3SHCTBEHHBIX JKUBOTHBIX BBIYCPUMBAIOT BCE 3JIEMEHTH CHTYya-
LM, TPAHHUIBI T'YPTOBBIX YYacTKOB, 3arOHbI OYEPEJHOIO CTPABJIMBAHM,
JIETHHE JIarepsi, COOPYKECHHUS IUIS BOJOCHAOKEHHSI, CKOTOIIPOTOHEI M OPOCH-
TEJIbHBIE CETH.

3amoyHAOMKE TUIONIaAb JaHHOTO BHJA 3eMEJb YCIOBHBIE 3HAKH MOTYT
OBbITh pa3pekeHbl B 2—3 pas3a 110 CPaBHEHHIO C NPHUBEACHHBIMH B TaOJIHLaX.
I'paHUIIBI JTIYTOBBIX 3€MEINb LIS BBIMIACa CETbCKOXO3SMCTBEHHBIX )KUBOTHBIX
n300paXal0T TOUSUHBIM ITYHKTHPOM. ['paHuIIbl TypTOBBIX YYaCTKOB BbIYEp-
YUBAIOT YepHON JMHUEH TommuHoi 0,15—0,2 MM ¥ OTTEHSIOT CHUHEH IOJIO0-
coit mmpuHoit 1,0 Mm. I'ypToBBEIE yuacTKM HyMepyIOT B LEHTPE ydacTKa
apaOckuMu IMPpaMHU CHHETO I[BETa B BHIE OPOOH: B YUCIIHTEIEC — HOMED
ydJacTka, B 3HaMEHaTeJe — ero Iuomaib. Ecim nmpoektupyror macrouiie-
000pOTHBIE YYAaCTKH, TO UX T'PAHULBI M300paXaIOT JIMHEHHBIM ITyHKTHPOM
tommuHOM 0,1 MM W OTTEHSIOT CHHEH mojocoit mmupuHon 0,5 mM. VX HO-
Mepa MONUCHIBAIOT CHHEH TYIIBIO PUMCKUMHM LU(GpaMH B YHCIUTEINE,
IJIOMIAAb MAacTOMIIEOO0POTHOTO yJ9acTKa — apaOCKUMU IUdpamMu B 3HaMe-
Haree.

I'padmueckoe odopmieHHE JIEMEHTOB yCTPOHCTBA TEPPUTOPUH TYyTO-
BBIX 3€MeJIb JJIsl CECHOKOILICHUS BKJIIOYAET HAHECEHWE OPUTaHbIX U CEHOKO-
COOOOPOTHBIX YIACTKOB, JOPOKHOM CETH, NCTOYHUKOB BOJOCHAOKEHUSI.

I'paHuUIIbI IPOEKTHBIX YYaCTKOB JIyTOBBIX 3€MEJb JUIsi CECHOKOILCHHUS BbI-
YEpUYUBAIOT CIUIOIIHBIMHU JIMHUSAMH YepHOW Tymibto ToimuHod 0,1 MM ¢
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KOPUYHEBBIM OTTeHeHHeM TOMUHON 0,5 MM. OTTeHEeHHE MPOU3BOISAT C
BHYTPCHHEH CTOPOHBI y4YacTKa. YYacTKH CEHOKOCOOOOpOTa HYMEpYIOT
PUMCKHMH IHppamMu KOPUIHEBOTO [BETA U MPUBOJAT B YHCIHTENE APOOH,
a IJIOIA/b YYaCTKOB — apabckuMu 1udpamu B 3HamenaTene [10].

K npoekty BHYTpUXO3SHCTBEHHOTO 3€MJICYCTPOMCTBA MOTYT IPHUKJIA-
IIBIBATHCSl JTOTIONTHUTENBHBIC Tpadudeckne MaTepHaisl — KapTOTPaMMEI,
OTpaXKAIOIIME PE3yJIbTATHl TTOYBCHHOTO, I€000TaHHMYECKOTO, arpOXUMHYC-
CKOTO M JIPYT'UX BUJIOB 00CIICIOBAHHUS.

4.2.2. OpopMmiieHNe TPOEKTOB MIAHHPOBKH HACETCHHBIX IYHKTOB

[IpoexT mmanupoBKH cocTaBisAoT B MacmTade 1:5000 wm 1:2000. Yep-
TEX CONEPIKUT CIISIYIOLINE IEMEHThI: [UIaH HACEICHHOTO MTyHKTA, 3arojio-
BOK MPOCKTUPYEMOTr0 OOBEKTa, IKCILIMKALMIO, ONepedHbie MPOQUIN Oc-
HOBHbBIX YJIHII, BAPUAHTHI [UIAHUPOBKHU yCaZeOHBIX YU4aCTKOB, PO3y BETPOB,
MaciuITad, mTaMI MIPOSKTHON OpraHU3alny.

®dopmar Oymaru JOKEH OBITh TaKWM, YTOOBI JaTh BO3MOXKHOCTH pa3-
MECTHTh BCE 3JICMEHTHI ¢ HAWIYYIIUMH WHTCPBAJIAMH, CO3AFOIIUMH BIIC-
YaTJICHUE [EJIOCTHOCTH. [IOMHUMO MPaBHIBHOTO Pa3MEIICHUS OTACIBHBIX
9JIEMEHTOB, HEOOXOJUMO YUYUTHIBATh TAKIKE MX MACIITA0OHOCTH WM TIPO-
MOPIHOHATBEHOCTh. OCHOBHOM 3aKOH KOMITO3UIIMK — BBIJCJICHHUE TIIABHOTO
9JIEMEHTa W MOJAYMHECHUE €My OCTAJbHBIX. [ JTABHBIM 3JIEMCHTOM SIBJISICTCS
MPOEKT TUIAHMPOBKH, MO3TOMY OH JIOJDKEH BBIICIATHCS HA YSPTEIKE CBOMMU
pasMepamu | pacronoxenueM (puc. 4.2).

&

Puc. 4.2. KoMmnoHOBKa 4epTexa

Ha moaroroBnennyro Oymary HaHOCAT YepTeX INPOEKTa IUIAHUPOBKH.
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OH nmomkeH OBITh YeTKWH, HATJISAHBIA M XyIOKECTBEHHO O(OPMIICHHBIMH.
Yeprex MOKET 0OPMIISTHCS TYLIBIO, OHON KPAaCKOH pa3HON HaCBIIIEHHO-
CTH WM HECKOJNbKUMH Kpackamu. OQopMmilcHHE NpPOeKTa IUITAHUPOBKU
HAYMHACTCS C KBApTAJIOB JKWJIOH M MPOWM3BOJCTBEHHOW 30H, 3aTEM BBIYCP-
YUBAIOT TPAHUIBI TMPUYCANCOHBIX YYaCTKOB M YYaCTKOB KYJIBTYPHO-
OBITOBBIX yupexaeHuil. Ha ygacTkax oOLIECTBEHHBIX YUPESKICHUN U B CEK-
TOpax MPOU3BOJACTBEHHOW 30HBI BHIUEPUUBAIOT KaXJ0€ 3[JaHUE B COOTBET-
cTBUH ¢ ero rabapuramu. Ha ygacTkax Ajisi CTPOWTENECTBA M OOCITyKHBa-
HUS KWJIOTO JOMa BBEIUEPUYUBAIOT XKHJIBIC IOMa; €CITH KE YJaCTKH OCTaBIISI-
IOT CBOOOJHBIMH, TO BHIYEPUMBAIOT JOTOJHUTEIHLHO JTUHUHU 3aCTPOUKH. 3a-
BepIIarOIIel CTaJuel SBIIIOTCS OTACIOYHbIE paOOThI: M300pakeHne 3ee-
HHU Ha yJacTKax OOIIero MOJbh30BaHUs, Ha IUIOIMAAAX, YIIHIIAX, CKBEpax U B
CEKTOpax MPOU3BOJCTBEHHOW 30HBI. UTOOBI JIydIlie BBIICIHUTh CETh YIHIl U
Pa3MYHBIC CEKTOPHI HACEJICHHOTO IYHKTA, TPAHUIBI KBAPTAIOB HPOBOIST
JuHusMHU ToamuHou 0,5—1,0 MM. Y4yacTku, HaXOAsIIKMECs BHYTPU KBapTa-
JIOB, BBIYCPUYHBAIOT JIUHUSAMHE ToiuHON 0,2—0,25 MM (puc. 4.3).

Puc. 4.3. ®parMeHT npoekTa IIaHUPOBKU HACEIEHHOTO ITyHKTa

OdopmiieHre MpoeKTa IIaHUPOBKU OJHOW KPacKoW pa3HOH HaChIIEH-
HOCTH 3aKJIFOYAeTCS B TOM, YTO TPAHUIIBI KBapTaJlOB, Y4acTKOB M 3IaHUN
BBIUEPUMBAIOT YCPHOH TYIIBIO, a OCTAJIBbHBIC JJIIEMEHTBI BHINOJIHIIOT OJHON
KpacKOil pa3HOM HACHIIIEHHOCTH. Bech MNPOEKT OKpalIuBalOT KpacKou
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CpemHel HaCBIIICHHOCTH, a 3aTeM 0o0Jiee HACHIIIEHHON KPACKOH BBITOJHSIOT
neTanu. J{Jis BRIOTHEHUST OTMBIBKH MPUTO/IHBI BCE KPACKH, KPOME SIPKHUX.

Ha mpaktuke BcTpedaroTcst ¢ ABYMsl BapuaHTamMu O(OPMIICHHUS MPOCK-
TOB IUTAHUPOBKU. B mepBOM BapHaHTE MPOEKT IUNIAHUPOBKH COCTABJISIOT HA
He3aceJeHHOe MECTO, IIe KpOME CUTYallud MECTHOCTH HU4ero Het. Bo BTo-
POM BapHaHTE MPOEKT COCTABIIAIOT HAa HACCIICHHBIN IYHKT, KOTOPBIA B pe-
3yJIbTATe HOBOW TIAHUPOBKU YaCTHYHO HJIH TIOJTHOCTBEO PEKOHCTPYHUPYETCSL.

Bo BTOpOM citydae Ha JMcTe OyMard JTOJKHBI OBITH U300pa)KeHHE Cy-
IIECTBYIOIIETO HACEICHHOTO ITyHKTa M MPoeKT HoBoro. Odopmienne mpo-
€KTa PeKOHCTPYKIIMH HACEIIEHHOTO ITyHKTa 3aKIII0YaeTCs B TOM, YTO CHTYya-
IUI0 W CYIICCTBYIOIIUI IUIaH BBIYEPUHUBAIOT TYIIBIO JIMHUSMH TOJIIWHON
0,1 MM, IPOEKTHBIC JIMHUU — TOJIIHHON 0,5 MM, a TIPOEKTUPYEMbIC 3IaHHS
U COOPYXEHHsI — JIMHUSAMU TOMIKUHOM 1,0 MM.

Ecim mpoekT packpalinBarOT KpPackKod, TO PacTBOPOM claboil HachI-
IICHHOCTH IOKPHIBAIOT BCKO IUIONIA[h TPOCKTA, 3aTEM TOW KE KpacKou
OKpAIIMBAIOT IUIOMIAJN B CTaphiX I'PAaHMIAX, a TPETUH pa3 OKPAIIUBAIOT
IUTOINAZM B HOBBIX TPAHHUIIAX HACEIICHHOTO MyHKTa. [lonyunB ¢oH ans npo-
€KTHOT'0 HACEJICHHOTO IMYyHKTA, NaNbHelee oQpOopMICHHE MPOU3BOAAT CIIO-
cobom nBeToBoi oTMbiBkH [10].

5. YCJIOBHBIE OBO3HAYEHUSI KOHCTPYKTUBHbIX
3JIEMEHTOB 3JAHUN U CAHUTAPHO-TEXHUYECKHNX
YCTPOHMCTB

5.1. TpeboBaHusI K YPOBHIO NOATOTOBKH IO TeMe

B pesynbraTte n3ydeHus TeMbl CTYACHT JOJDKEH:

3HATh:

- JMHUU 4YepTexa (HANMCHOBAHWE, HAYCPTaHUE, TOJIIIMHA, OCHOBHBIC
Ha3HA4YEHUs);

- rpaduueckne 000O3HAYEHUSI MAaTEPUAJIOB B CEUCHMX, HA BHIAX U (¢a-
cajiax;

- 0COOCHHOCTH TIOCTPOSHUSI W BBIUEPUMBAHUS YCIOBHBIX 0003HAYCHHIA
KOHCTPYKTUBHBIX  JJIEMEHTOB 3JaHWUH W  CaHUTAPHO-TEXHHYECCKHX
YCTPOUCTB;

yMeTh:

- BEIUCPYUBATh B COOTBETCTBUU C YCTAHOBJICHHBIMH TPEOOBAHUSIMHU
YCIIOBHBIC 0003HAUCHHSI KOHCTPYKTHBHBIX 3JICMCHTOB 3/IaHUI U CAHUTAPHO-
TEXHUYECKHUX YCTPOWUCTB.
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5.2. M3yyenne TeMbl
5.2.1. JIunuu yepTreka

BrIpa3uTenbHOCTh 4epTeka, €ro YTEHUE 3aBUCSIT OT €ro MpPaBHIBHOM
00BOJIKM JIMHUSIMU Pa3IMIHON TOJIIMHBI U HauepTaHus. [ Bcex oTpacieit
CTPOUTENBCTBA TOCYJAPCTBEHHBIM CTaHIAPTOM YCTaHOBJIEHBI HaHMEHOBa-
HUE, HaYepTaHWue, TOIIUHA U OCHOBHBIC HA3HAYCHWSI IMHUH.

Bumumble KOHTYpBI U TPaHH MIPEIMETOB N300PaXKAIOT CIIIONTHON JTUHHUEH.
OcHOBHasl TIMHUS YepTeka — ITO JIMHUSA BUIUMOTO KOHTypa. HeBumumsbie
KOHTYPBI M TPaHU MOKA3bIBAIOT TOJHKO TOT/IA, KOT/Ia 3TO HEOOXOIUMO ISt
MOSICHEHMsI M300pa)kaeMoro MpeaMeTa U JUId OrpaHudCHHs Yucia HeoOXo-
JIUMBIX U300paKCHHIA.

B 3aBucuMoOCTH OT TOJIIMHBI JIMHUU BUJUMOTO KOHTYpa JIMHUU YepTexKa
U MX Ha3HA4YCHHUE Kiaccu(PUIUPOBaHbI. TOJNIUHY JTUHUMA BUIAMOTO KOHTY-
pa S (crutourHas, ocHOBHas) BbIOupatot ot 0,5 10 1,4 MM B 3aBUCHMOCTH OT
BEJIMYUHBI M CJIOXHOCTH H300paKEHHS, a TaKKe Ha3HAYeHHS U (opmara
yeprexa. TONIUHY BCEX OCTANbHBIX JTUHUI OMpPENessitioT COOTHOUICHUSIMHU
B 3aBHCUMOCTH OT S (Tadi. 5.1).

Taonuna 5.1. JIuaun yeprexa

HanmenoBanue Hauepranue Tommuna HasBanue
1 2 3 4
Sor0,8 10 1,5 MM | JIMHUU BUIUMOIO KOH-
3aBUCHT Typa; JIUHUH KOHTYpa

CruoniHas ToicTast ( ypa; yp

oT MaciTaba ceveHus (BBIHOCHMOTO
OCHOBHas
M HarJISTHOCTH M BXOJSIIETO B COCTaB
gepTexnKa) paspesa)

JInuuu pazmepHbIe

U BBIHOCHBIC;

JIMHAY IITPUXOBKH;
CrutolHas TOHKast I JIMHUH-BBIHOCKH;

TOJIKM JINHUH-BBIHOCKH;
JIMHAY KOHTYpa HaJo-
Or S/3 no SI2 JKEHHOI'O CEUEHHsI U JIp.
Koporkue nuHuu 00pbI-
Ba; JINHUK pa3rpaHude-
HHS BHJIA U pa3pesa
JInHUM HEBHANMOTO

|

CruionrHas BOJTHHCTAst

i
Bl IS
o

HlItpuxoBas pre— KOHTYpa; JINHHHU [IEPEX0-

J1a HEBUJIMMBbIE
HITpuxmyHKTHPHAS _.!_Eﬂ" 0152 105/3 JIuauu oceBbIe U IEH-
TOHKasi 3.5 TPOBEIE
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Oxonuaunue Tabua 51

1 2 3 4
JIvauu as m300pakeHus
3.a
3JIEMEHTOB, PACIIOJIOKEH-
HITpuxmyHKTUpHAS = 2 P o
TR T Or S/2 o %S HBIX MepeJ] CeKyILeH mioc-
YTOJIICHHAS 2.4
KOCTBIO (HAJIOXKEHHAs IIpo-
CKIIUs)
JE— o
PazomknyTas El 8.20 Ot S 10 1,58 Jlvnuu ceuenmit
CrutonHast TOHKast
—A— JIMHHbIE TUHUHE 00pbIBa
C H3JIOMOM
JInnuum cruba Ha pa3Bept-
HITpuxmmyHKTHPHAS lf Ot S/3 o S/2 Kax; JIMHAU JJIT H300paKe-
C JBYMSI TOUKaMHI :IE 5 30 HUSA YacTel u3aenui
TOHKast B KpaifHUX MJIM IPOMEXY-
TOYHBIX MTOJOXKEHUAX

ITpn BBIMOJIHEHNN IITPUXOBBIX JWHUH IJIMHA IITPUXOB JOJDKHA OBITH
onuHaKoBoil. [Ipu 3TOM paccTosiHne MeXAy IITPUXaMH JiesaloT B 2—4 pasa
MEHBIIE JUIMHBI IITPHXa.

I TpUXIyHKTHPHBIE JIMHUM JOJDKHBI TIEPECeKaThCsl M 3aKaHUYMBATHCS
HITPUXaMH, a He TOUYKaMU. L[eHTp OKpYKHOCTH OTMEYAIOT IepeceueHUeM
WITPUXOB. B OKpyXKHOCTSIX nuamMeTpoM MeHee 12 MM INTPUXITYHKTHPHBIE
JIMHUM, TPUMEHSEMBbIE B KauyeCTBE LIEHTPOBBIX, 3aMEHSIOT CILIOIIHBIMH
TOHKUMH JHHUSMH. CIUIOIIHBIE BOJHHUCTBIE JIMHUY, a TAKOKE JINHUN HU3JI0Ma
y CIUIOIIHBIX JIMHUH C M3JIOMaMH MPOBOASAT OT PyKH. Pa3mepHsle uncna u
HAJNACH HE JOJDKHBI NEPeceKaThCs THUHMSAMH depTexka. PamKy udepTexet,
TaONHIBl, OCHOBHBIE HAINNCH M CHEUM(HUKANNN BBIIONHSIIOT CILIOIIHBIMU
JIMHUSIMA TOJIIMHOM S.

B crpouTenpHBIX YepTekax Ha pa3pe3ax BHAMMBIC JHHUH KOHTYPOB,
HE MOMNaJAa0IIUX B IJIOCKOCTh CEUEHMs, AOIYCKACTCS BBIMOIHAThH CILIOMI-
HO¥ TOHKO# uHuel (puc. 5.1).

CyniecTBYIOT HEKOTOpbIe 0COOCHHOCTH B NPUMEHEHHH OTIEIbHBIX TH-
noB JuHuA. Tak, Ha TIaHe U pa3pe3e 37aHHus BUANMBIE KOHTYpPBI OOBOAST
JUHUSMH pa3HOW ToymuuHbL. bBonee Tojcrol nuHHMEH OOBOAAT KOHTYPHI
YYacTKOB CTE€H, MOMNABIIME B CEKYLI[yI0 IOCKOCTb. KOHTYyphl y4yacTkoB
CTEH, HE IMOTABIINE B MJIOCKOCTh CEYCHHs, 0OBOAIT TOHKOM nuHUEH. [Ipu-
MepHas TOJIIMHA JUHAH OOBOJKM OCHOBHBIX CTPOMTENIBHBIX YepTExEH
npuBeacHa B Ta0I. 5.2.
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Puc. 5.1. JIluauu, mpUMEHAEMBIC Ha CTPOUTEIBHBIX Y€PTEKAX:
1 — BUAAMMBIC KOHTYPBI CEUCHUI; 2 — KOHTYPBI 33 IJIOCKOCTHIO CCUCHHS;
3 — pa3MepHbIe, BBIHOCHBIC; 4 — 0CEeBBIC; 5 — JIMHHBIC IHHUH 00pBIBA

Ta6numa 5.2. Toaumua JIMHMIA 00BOIKH /1151 YepTe:Keil IVIAHOB, pa3pe3oB U (acaaos, MM

HaunmenoBanue [ macirabos
1:400 1:200 1:100 1:50
1 2 3 4 5
Ilanbl ¥ pa3pe3sl

JIunus 3eMan 0,4 0,5-0,6 0,7-0,8 0,8
KaMeHHBIE 3J1eMEHTBI, TIOTaIa0I1e
B CEUCHHUE 0,4 0,4-0,5 0,6-0,7 0,8
JlepeBsiHHBIE JIEMEHTEI, TOAIAI0NIHe
B CeYeHHe 0,4 0,4-0,5 0,6-0,7 0,6-0,7
KoHTypbI Ipyrux »1eMeHTOB 0,3 0,3 0,3-0,4 0,3-0,4
O6opynoBanue 0,3 0,2 0,2-0,3 0,2-0,3
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Oxonuaunue Tabua 52

1 | 2 | 3 | 4 | 5
Dacaabl
JIunus 3eMan 0,6 0,6 0,8 0,8
KonTypsl 3naunit 0,3-0,4 0,3-0,4 0,4-0,5 0,5-0,6
Jlunuu npoemMoB, ABEpeil, BOPOT ¥ OKOH 0,3 0,3 0,4 0,4
PucyHok kopo0OoKk, meperieToB
U TNIOJIOTEH, BOPOT, JIBepeil U OKOH 0,2 0,2 0,2 0,2-0,3

[MpucTynas K BBIMOJHCHUIO YePTEXka, CICAyeT MPEABAPHTEILHO yCTAHO-
BUTh pa3Mepbl ucta Oymaru (hopmar yepreka), MacIuTad, pacrioIoKeHHE
M300paKeHHH Ha JIUCTE, Pa3MEIICHUE HAMUCEH.

B ciyuae odopmienus deprexa B KapaHJalle peKOMEHIYETCsl CHadasa
YepTeXK BBIITOJHUTH TOHKMMH JIMHUSAMH KapanmamoM teepaoctd T wmm 27T,
a 3aTeM o0OBecTH ero Oonee MArkuM kapanmgamom (TM, M), BeLnepxuBast
YCTaHOBJICHHBIE TONIIMHEI U HAYePTaHUS JIMHHH.

Ecin wepTex oQOpMIIAIOT TYWIBIO, TO OOBOIUTH €I0 PEKOMEHIYEeTCs B
CIIEAYIOLIEM TIOPSIKE:

BBIMMCBIBAIOTCS BCE pa3MEpPHbIC YUCIIa U 3HAKH;

00BOATCS BCE TOHKHE CIUTOLIHBIC M IITPUXITYHKTHPHBIC JIUHUHU TOJLIH-
HOH S/2 win S/3 (KpoMe IITPUXOBKHU CEUYEHHI), CHavYaIa BCe KPUBbIC JIMHUH,
3aTeM rOPU30HTalbHBIC, BEPTUKAIBHBIC U HAKIIOHHBIC MPSMbIC JTUHUH;

00BO/AT BCE OCHOBHbIC, CIUIONIHBIC JIMHUHM TOJLIMHON S B mocienoBa-
TENBHOCTH, YKAa3aHHOH BHIIIIE;

00BOIAT BCE LITPUXOBBIC M INTPUXIYHKTHUPHBIC YTOJIIECHHBIC JIMHUH
TOJIIKMHOM 0T S/2 10 S/3 B mOpsiaKe, YKa3aHHOM BBIIIIE;

00BOJAT BCE CIUIOLIHBIC BOJHUCTBIC JIMHUU U JIMHUH M3JI0Ma Y CIUIOII-
HBIX TOHKHUX C W3JIOMaMU TOJIIIMHOM oT S/2 mo S/3;

3aIITPUXOBBIBAIOT CEYCHHUS;

HAHOCSIT CTPEIIKH WITH 3aCCUKH;

00BOAT 3ar0JIOBKH M MOSICHSFOLIME HaamucH [5].

[Mocne 3TOro YepTesk OKOHYATEIBHO MPOBEPSIOT U YHCTAT PE3UHKOIL.

5.2.2. 'padmyeckne 0003HAYEHHST MATEPHAJIOB
I'paduueckue 0603HaUEHUST MaTepUAIOB B CEUCHHSIX, HA BUIaX U (aca-

Jlax, a TAaK)Ke IPUMEHEHHE Ha YepTenax BCEX OTPaCiieil CTPOUTEIbCTBA ITHUX
0003HAYEHHH YCTaHABIMBAIOTCS CTaHAapTOM (Tabi. 5.3).
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Tab6nuna 5.3. 'padpuueckoe 0603HaUeHHE CTPOUTEILHBIX MATEPHAIOB

0O6o3HaueHne HasBanue O6o3HaveHne HasBanue
housioiillll 7777 beron
AR,
2L
Hemerannmueckue / / % % gzgﬁ;:sgg Zi:lee
MATEPHAIIEL % % % % MaTepHalIbl
Jlepeso HH“ CrekJio Ha dacamax

3achInka u3 J000ro
Kunkoctsb Mmarepuana
(B ceueHun)
ovar Kepamuka u cunu-
PyH KaTHbIE MaTepHabl
. * .
» L] L
. ,® R ITecox I'muna
) L]
. . - *

B cTpouTeNnbHBIX YepTekKax MOMyCcKaeTCs:

- He 0003HaYaTh MaTePHUAIIbI, HATIPUMEP HPU UX SAMHOOOPA3UH, HITH T10-
Ka3bpIBaTh MX YaCTHYHO, €CJIM HEOOXOIMMO BBIIEIUTh HA YEPTEKE OTACIb-
HBIE JIEMEHTbI, U3TOTABIMBAEMbIE U3 PA3HBIX MATEPHAJIOB,;

- IPUMEHSTH JIONOJIHUTENbHbIE 0003HAYCHUsI, HE MPEAYCMOTPECHHbBIE B
CTaHapTe, MOSACHSSA MX HAAMUCHIO Ha IoJie yepTexa (puc. 5.2).

O6o3HaueHne Matepuana Ha Buzae (dacaze) IOMyCKaeTCs HAHOCUTh

HE MOJHOCTBIO, & TOJIBKO HEOONBIINMY YyIaCTKaMH MO KOHTYPY WJIM TATHA-
MU BHYTpPH KOHTYpa.
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3 caon pydepouda
MOK-1 X5 navma 11-28-56

J3-24-5

Nod kpobemnyn cmans nodaoxume MOK
20,140

1 caotl pydepouda
fockuy no mecmy
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BC-60-2
e +15,000

Kupnuyibti cmondux
250x 120
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! ,
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NK-24-15

XangsuGras pewemxq,
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1
+13,805

/

+13570

s, /b e

Monmaxuan cxpuymxa u3 npofioroky @6 MM
KPenumes K NEmARM [EPEKPHMUS

Puc. 5.2. [Ipumep 0603HaYCHHI MaTEPHAIIOB B Y3JIe OIIMPAHUS KPOBJIH HAa CTCHY

[ITpHXOBKK Ha YepTeKaxX BHIIOJIHSIOT B BHJE MApAJUICIbHBIX HPSMBIX,
MPOBOAMMBIX MO/ YoM 45° K 0CEBOM JIMHUH WM K JIMHUM PAMKH YepTexKa.
Ecnu MMHUY IITPUXOBKU COBIAAIOT 10 HATIPABIICHUIO C JIMHUAMH KOHTYpa
WIH OCEBBIMH, TO JIMHHH IITPUXOBKU MOXHO MPOBOIUTE 1O yriioM 30 wim
60°. PacctosHMEe MEXIy JIMHUSMH INTPUXOBKH JOJDKHO COCTABIISATh
1-10 MM ¢ y4eToM IUIOINAH ITPUXOBKU H HEOOXOAUMOCTH Pa3HOOOPA3UTh
HITPUXOBKY CMEXKHBIX IUIOIIAACH. JINHUM MTPUXOBKU MOTYT UMETh HAKJIOH
BIIPaBO U BIICBO, HO B OJIHY CTOPOHY Ha BCEX pa3pe3axX U CEUCHHUAX, OTHO-
CSIIUXCS K OJIHOW JIeTaly Ha JaHHOM 4epTexe. Eciu neTanu cMexHbie, TO
JUISL OJTHOM JIeTajy JMHUM IITPHUXOBOK HAKIIOHSIOT BIIPABO, Ui APYroi —
BIIEBO (BCTpeuyHas mTpuXoBKa). [Ipu MTPHUXOBKE B KIETKY B IMOJTOOHBIX
Clly4yasix pPAacCTOSIHHUE MEXIY JHMHUSIMU MITPUXOBKM B OJHOM CEYCHHHU
JIOJDKHO OTJIIMYAThCS OT COOTBETCTBYIOIIETO PACCTOSIHUS B APYTOM.

VY3kue W UIMHHBIC TUIONIAJH CEYCHHUH, IMPUHA KOTOPHIX HA YepTexe
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cocTtaBisieT 2—4 MM, PEeKOMEHAYETCsl LITPUXOBATh MOJHOCTHIO TOJBKO HA
KOHIIaX U Y KOHTYPOB OTBEPCTHUH, a OCTAIBHYIO YaCTh IUIONIAN CCUCHUS —
TOJILKO HEOOIBIINMH y4aCTKAMHU B HECKOJIbKHX MECTAaX.

VY3Kkue oA CCYCHUH, IIMPUHA KOTOPBIX HA YEePTEKE MCHEE 2 MM,
JIOITyCKAeTCsl MOKa3bIBaTh 3a4epUeHHBIMH C MpocBeTaMu HEe MeHee 0,8 MM
MEXIy CMEXHBIMH CeucHHsIMH. [Ipu wu300pakeHUM UpPOQuiIs TpyHTA W
OONBIINX TIJIOMIACH CeUEHUH AOMYCKAaeTCsl HAHOCUTH 0003HAYCHHS B BHIE
Y3KOM MOJIOCHI PABHOMEPHOU IIMPHUHBI JIUIIH Y KOHTYPa CCYCHUSI.

I'paduueckne 0603HaUEHNST HEKOTOPHIX MaTepuajoB (JepeBa, 3achIKN)
BBITOJIHSIOT OT PYKH.

B nomonHeHme K yKa3aHHBIM BBIIIE OCOOCHHOCTSM O(OPMIICHHUS CTPOU-
TEJNBHBIX YEPTEKEU B CTAHAAPTE OMPEICIICHBI CICAYIONINE OIOXKCHUS:

- paccTOsIHHE MEXAY JIMHUSAMH ITPUXOBKHU JJIs1 0003HAYCHUS KIIAJKH W3
KHpIHYa, KePaMHUKH, €CTECTBEHHOTO KaMHs B IpPEJCNiaX OJHOTO YEepPTEeKa
BCerja JOJDKHO OBITH OOJBIIE PACCTOSHUS MEXIY JUHHSAMH IITPUXOBKH
Ut 0003HAYCHHS MCTAJIIIA;

- JUI YTOYHEHHUS Pa3HOBUIHOCTH OJHOTHIITHBIX MaTepHaIoB Tpaduue-
ckoe 0003HAYCHUE CJCIYET COMPOBOXKIATH TMOSCHSIOIICH HAAMUCHIO Ha
rose yeprexa. JJomyckaercs 3aTeHeHHE TUIOMIAAeH CEYeHU CTPOUTEIbHBIX
KOHCTPYKINH 0e3 Tpaduiaeckoro 0003HauYeHUS MaTepUAIIOB.

5.2.3. YciioBHbIe H300pakeHNs] OKOHHBIX H IBEPHBIX MPOEMOB,
OTKPLIBAHMSA OKOH Ha (hacajie U ABepeil HA MIaHe

OkHa 3[aHHH, COOPYKEHHUI CIYXKAT Ui OCBEUICHHS W MIPOBETPUBAHUS
nomerneHnid. OKOHHBIH OJIOK COCTOWT W3 KOPOOKHM W OCTEKIIEHHBIX TIepe-
IJIETOB U IOJOKOHHOH Jocku. OKOHHAs KOpoOKa MpeAcTaBIsIeT cCo00i pamy
U SABJSIETCS HETIOABIDKHOW YacThIO OKOHHOTO Oioka. KopoOky ycTaHaBim-
BalOT B OTBEPCTHE B CTCHE, KOTOPOE HA3BIBACTCS OKOHHBIM HNPOEMOM.
K okoHHOIT KOpOOKe KpemnsT meperuieTbl. BepTukanbHble eperuieThl Ha3bl-
BaIOT CMEOpKamu, TOPU3OHTAILHBIE — @(pamyeamu. CTBOPKH U (pamyru
MOTYT OBITh OTKPBIBAIOIIMMUCS M HEOTKPBIBAOMIMMHUCS (T1yXxumu). OKOH-
HBIC MEPEIUICTHI ONPEACISIOT THII OKHA. OKHO MOXET OBITh OJHO-, ABYX-,
TPEXCTBOPYATOE WK ¢ GamKOHHOH aBepbio (puc. 5.3).

JBepu cimykaT 11l COOOLICHUS MEXKy MOMeneHussMU. Ha nBepHbIe KO-
pOOKH, YKpEIUICHHBIC B MPOEMax CTCH, HABEIIMBAIOT JBEPHBIC IMOJOTHA.
ITo yncny ABEpPHBIX MOJOTEH pa3IMYaOT JBEPU OIHO- U JIBYIOJBHBIC.
ITo cmocoOy OTKpBIBaHUS ABEPH MOXKHO Pa3/IeNTh Ha OTKPHIBAIOIINECS B
onHy WiH B 00e CTOPOHBI, BpamlaloMINecs IBEPH — TYPHUKETHI, CKIIQJHBIC,
OTKATHBIE U MTOIHEMHBIE.
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Puc. 5.3. Turibsl OKOH:
a — OJIHOCTBOPYATOE; § — JABYXCTBOPYATHIE; 6 — TpexcTBopuYatsie (1 — poprouka;

2 — riyxas ¢ppamyra; 3 — BepTHKaJIbHas CTBOPKA MEperieTa; 4 — CpeTHHUK;
5 — otkpbIBarouasics ¢ppamyra; 6 — UMIIOCT); 2 — ¢ GATKOHHOI IBEPBIO

Bopora ycTpauBalOT B NPOMBIIUIEHHBIX, CKIAJACKHX M CEIbCKOXO3sM-
CTBEHHBIX 3IAHHUAX IS TPOMYCKa CPEICTB TpaHcnopra. 110 KOHCTPYKUMU
BOPOTA MOT'YT OBITh PACIAIIHBIE, Pa3IBHKHBIE, OIbEMHBIE, OTKATHBIE U JIp.
(puc. 5.4).
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Puc. 5.4. Bopota: a — pacnanissie; 6 — pa3JBHXHbIC; 6 — IOABEMHBIC

JIBepHbIE MMOJOTHA MOTYT ObITh TJIyXUMH, OCTEKIICHHBIMU U MOJHOCTBIO
n3 ctekna. OCHOBHBIE JIEMEHTHI M MaTepHaNbl JBEpei: 0ONHIIOBKa (aHe-
poii, 00BsI3Ka KapKaca, peiika, (UIeHKa, CTEKIIO, TOCKH (puc. 5.5).
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Puc. 5.5. Tumnel AepeBSHHBIX HOJIOTEH:
a — TIIyX0e CO CILUIOLIHBIM 3aIllONHEHHEM peiikaMu; 6 — QUIEHYATOe; 8 — OCTCKICHHOE
¢ 00BsI3KaMH; ¢ — IIOTHUYHOE (nomaToe) (1 — obnuioBka danepoii, IImoHoM;
2 — o0OBs3Ka Kapkaca; 3 — pelika; 4 — unenka; 5 — cTexio; 6 — JOCKH B IIIYHT);
0 — pacIoNokeHUe NPUOOPOB Ha MOJOTHE

VYcitoBHBIE M300paKEHUS 3JICMEHTOB 3[AHHIA TAKKE yCTAHABIMBAIOTCS
cragaptoM. Cienyer y4ecTh, YTO IPHU BBINOJHCHUH YCPTEXKEH ILIAHOB
3nanuii B MacmTade 1:200 u Menpue 4eTBepTH B OKOHHBIX MPOEMax HE IMO-
Ka3bIBAIOT (YETBEPTHIO HA3BIBACTCS BBICTYI B MPOEME, PABHBIA MPUMEPHO
Y4 yacTu Kupmnya).

Ha ¢acage oTkpbpIBatomuics meperrieT 0003HAYaroT TPEYTOJIBHUKOM,
IIpUYEeM OCHOBAaHHE YKa3bIBaeT MECTO, TJe HaBeIMBaeTcs mepemieT. Ecium
TPEYroJbHUK O00BEIEH TOHKOHW CIJIONTHOW JIMHUEH, OTKPBIBAHHE MPOU3BO-
JIATCSI HAPYXKY, @ €CITM TOHKOW IITPUXOBKOW — TO BHYTph. [Ipn HaHeceHuun
n300pakeHNsT BPALIAIONMIETOCS TepeIuieTa CIeAyeT yYUTHIBaTh ACHCTBH-
TEJBHOC HAIIPABIICHUE CTBOPKU. B YCIIOBHBIX M300paKEHUSIX MOJIBEMHBIX H
Pa3IBIDKHBIX MEPEIUICTOB HAINIPABICHHUE MEPEMCILICHHS CTBOPOK IOKA3bIBa-
IOT CTPENKOM.

O003HaYeHUs, XapaKTESPU3YIOIIKE CIIOCO0 M HATPABICHUC OTKPBIBAHHS
OKOHHBIX MEPEIUICTOB, HAHOCAT Ha YepTekax (acanos. [Ipu 3ToMm B ciydae
PUTMHYHOTO MHOTOKpPAaTHOTO IIOBTOpPEeHHS Ha (hacame 3HaHUSA OKOHHBIX
MIPOEMOB C OAWHAKOBBIM 3allOJIHEHHEM O0O3HAa4YeHHE OTKPBIBAHHUS MOXKHO
yKa3aTh B HEPBBIX BYX-TPeX MpoeMax KaKIOro THIIA I B OJHOW PHUT-
MHYHO ITOBTOPSAIOIIEHCS TPYIIIE TPOEMOB.

O6o3HaueHNEe OTKPHIBAHMS OKOHHBIX IIEPEIUICTOB ITOKA3bIBAIOT Ha KaXK-
JIOM TIepeIuieTe, BXOAAIIEM B COCTaB 3allOJIHEHHS mpoeMa. [Ipu BeImoHe-
HUM YCJIOBHBIX M300paKCHUI OKOH PUCYHOK IEPEILICTOB JTOJKEH COOTBET-
CTBOBATh JICHCTBUTENEHOMY (Ta0m. 5.4).
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Tab6nuna 5.4. YcioBHble 0003HAYEHNUS YJIEMEHTOB 31aHUI U COOPYKEHHU I

IIAXTHI U KaHAJIBI
B pazpese

VYcnoBHble HaumenoBanue VYcnoBHble HaumenoBanue
0003HaueHUs JJIEMEHTa 0003HaueHUs 9JIEMEHTa
TIpoeM OKOHHBIIT /= = =
P JIBeps (Bopota)
T Ge3 yeTBepTH
a 6 OJTHOTIOJIbHASI
Ha IJTaHE U B paspese
IIpoem okOHHBIH Jlepo aBofiHas
la— C YETBEPTHIO :<:! P
OJTHOTIOJNIbHAS
Ha IUIaHEe U B pa3pese
‘ ‘ ITangyc:
WL iz % na HJ‘IZHC JIBepsb (Bopota)
‘ | — 3 pa3aBIKHASL
JIBYTIOJIbHAS
L B paspese i
6 JlecTHuia
— METaJUINYeCKast: Tseps (sopora)
Ha TTaHe :I%I:I P P
JIBYNOJIbHAS
B pazpese
JlectHuna
BEpTUKAJIbHAS:
P JIBepn
Ha mane % mn
BpaLIaKoIascs
B pazpese
OTMocTKa:!
Iepemner ¢ 6oko-
Ha TUIaHe
BBIM ITOJIBECOM,
OTKPBIBAIOLIUMCS
B pazpese
Hapyxy
Depma:
Ha IUIaHe Ny Iepemner ¢ 6oko-
- BBIM MIOABECOM,
E r B paspese: -~ OTKPBIBAIOLIUMCSI
ae a — xene300eToHHast BHYTPb
a 6 6 — MeTajI4ecKas
[_] TlnuTa, naHenb:
Ha TUIaHe
BeHTuisnonHbe
I 19 g
T T

[Ipu n300pakeHUHW IBEpeil Ha TUIaHE YroJl HaKJIOHA IOJIOTHA JTBEPH K
IUIOCKOCTH CTEHBI MPUHUMAaETCs paBHbM 30°. Ha dyepTexkax, BBITOTHIEMBIX
B Macmtade 1:400 u Menbue, HE MMOKA3bIBAIOT JBEPHBIC MOJOTHA U UX OT-
KpbiBaHue [5].
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5.2.4. YcaoBHbIe H300paskeHHsl JeCTHUI M TAHAYCOB

IMon namoycom moHuMaeTcsi TIaJKUH HaKJIOHHBIH BBHE3X WIM BXOA B
3naHue win nomeinenue. IlpomyckHas cHOCOOHOCTH MaHIyca HaMHOTO
OoJibllle, YeM JIECTHHUL. YKJIOH MNaHxycoB HeOoibmioi, or 5 mo 12 %
(puc. 5.6). OnHako NpUMEHEHHE UX OTPAaHMYEHO U3-3a OOJBIION MOTepH
MOJIE3HOU TUIOLIA/N.

5170
(1/12-15)

Puc. 5.6. [Tanoyc

JlecTHHIBI  SIBJISIOTCS  CPEICTBOM  COOOIICHHS MEXAY OTaXKaMH.
[To Ha3HAYSHMIO OHM MOIPA3/CISIFOTCS HA OCHOBHbIE, HIIH TJIaBHBIEC, U CITy-
xKeOHble, WK BerioMorarenbHbie. Ciy)keOHbIe JIECTHHUIBI UCHOJIB3YIOT VIS
COOOIIEHH s C TTO/IBANIAMH, YepAaKaMH U B KayeCTBE 3aMacHBIX JUIS IBaKya-
LUH JIIOJICH B ciiydae mokapa. [loxapHble JISCTHHLBI CIYXAaT JUIsST HApPYKHO-
r'0 JIOCTYIIa HAa 3TaXKH, KPBIIY U YepJak.

JlecTHHIBI COCTOST M3 HAKJIOHHBIX JJIEMEHTOB — Mapuiell U TOPH30H-
TaIBHBIX AJIEMEHTOB — 110WadoKk. Mapll NpeicTaBiIseT co00l KOHCTPYK-
M0, COCTOSIIYIO M3 psifia cTyneHeil. BepTukanbHyl0 MIOCKOCTh CTYHNEHU
HA3bIBAIOT NOOCMYNEHKOM, & TOPU3OHTAIBHYIO IUIOCKOCTh — HPOCHYNbIO
(puc. 5.7). Tak Kak MPOCTYIb MOCIEIHEH CTYNEHN KaKOTO MapIiia COBIa-
JIACT C YPOBHEM ILIOMIAJIKH M BKJIFOYACTCS B HEE, TO B IUIAHE Ka)XJIOTO Map-
112 YUCIIO TPOCTYIEH OyJeT MEHbIIIE YKCIIa CTyIIeHeH Ha OJIHY.
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flecmHuyHsie ﬂ/lﬂluﬂﬁKU, omdenarHsie
KepamMu4eckuMu nAuUmKaMu

cmyneny

Xb kocoyp

MPOCTYNb

R 25
/ P NOACTYNEHOK

Puc. 5.7. KOHCTpYKTHBHBIE 2JIEMEHTBI JICCTHULL

Pasznuuaior OJHO-, MBYX- M MHOTOMApIleBbie JeCTHUIBI (puc. 5.8).
B coctaB mapmieit Takke BXOIAT OorpaxkaeHus — mnepuia. Kaxaplid mapiin
U OJTHOW M3 JICCTHUYHBIX IUIOMIAI0K OYJET BOCXOISIIUM, T. €. MOJHUMA-
IOIIAMCS BBEPX, @ IS IPYTOH — HUCXOISIINM, T. €. OITyCKAIOIINMCS BHU3.
JlecTHUYHBIE MIOLIAAKHU, YCTPaUBaeMble Ha YPOBHE Ka)JOTO 3Ta)ka, Ha3bl-
BAIOT 97MANCHBIMU, & MEXKIY ITAKAMH — NPOMENHCYMOuHbIMU. Mapmm co-
€AMHSIOT JBE JIECTHUYHbIE IJIOLAAKHU (3Ta)KHbIE U MPOMEXYTOUYHbIE). Bee
9TH 3JIEMEHTHl PAcCIOJIOXEHBI B TOMEIIEHHH, KOTOPOE HAa3BIBACTCS J1eCHi-
Huunou kremxoti. CTPEIKU Ha YCIOBHBIX M300pPaKEHUSIX JICCTHHUI] MTOKA3bI-
BalOT HAINpaBJICHHE MMOIBEMA, a Ha M300paKeHUIX MaHAyca — HaIllpaBIICHHUE

58



it
i
T
==
H

7

Puc. 5.8. Turmsl necTHUL:
a, 6 — IByXMapIIeBbIE; 6 — TO )K€ C MEPEKPBIBAIOIIMMHCS MapIIaMu; 2 — TO XK C MapaJIHbIM
CPEIHUM MapIeM; 0 — TPEXMapIIEBast; € — YETIPEXMAaPIIEBas; ¢ — BHHTOBASL,
3 — OZIHOMApIIIEeBasi BHYTPUKBAPTHUPHASL, U, K — BHYTPHUKBAPTUPHBIC C 3a0€)KHBIMH CTYTICHIMH

B paspesax jgecCTHUYHOM KJIETKH CEKYIIYIO IUIOCKOCTh pa3sMenaloT Ha
MapIie, pacroIoKEeHHOM OJMkKe K HaOJIoIaTesio, HO OHa He JTOJDKHA Tpo-
XOJMTh Yepe3 KOJOHHBI, CTOWKH, BHYTPH KOHCTPYKIHUH, OAJIOK, CTCH U Tie-
peropomok. CXxeMaTH3UPOBAHHBIH pa3pe3 IO JIGCTHUYHON KIICTKE MOKa3aH
Ha puc. 5.9.
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Puc. 5.9. CxeMaTH3HpOBaHHBII pa3pe3 IO TeCTHUIHOH KIICTKE
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5.2.5. YciioBHbIe H300pakeHNsl eperopoaok, kaduH u mkados, nevei
OTONNTEIbHBIX, IUTUT OBITOBBIX, X0JI0ANJIHHUKOB,
CAHUTAPHO-TEXHUYECKHX YCTPOICTB

CrenyeT OTMETUTb, YTO NEPErOPOIKH Ha yepTexax B Macurade 1:200 n
Mellbue M300paXkatoT ofHoM jnHued. CKilaqyaTble U pa3BIKHbIE IIepero-
POIKK M300paXKAOT HA IUIAHAX TaK )K€, KAK U CKIaT4aThic U Pa3BUKHBIC
nBepu. M3o0paxenusi kabuH yOOPHBIX, BRIMTOJTHEHHBIE B MacmTade 1:200 u
KpyIiHEee, JONOJIHIIOTCA YCIOBHBIMU H300paXCHUSAMH YHUTA30B.

JIBepu medeit 0003HAYAIOT YEPTOH, UX TOJIOKEHUE HA YEPTEXKE JTOJIKHO
COOTBETCTBOBATH JEHCTBUTENbHOMY. Ha mM300pakeHMAX IUUT KPYKKaMu
YKa3bIBAIOT KOJIMYECTBO U PACHOJI0KEHNE KOH(POPOK.

VYcnoBHBIE U300paKeHUsI CAHUTAPHO-TEXHHMYECKUX YCTPOWCTB JIOJKHBI
COOTBETCTBOBATh MX JICHCTBUTEIBLHBIM pa3MepaM ¢ y4eToM macluTtaba dep-
Texxa. Ha cxemax u yepTexax CaHUTApPHO-TEXHHYECKHX yCTPOMCTB M300pa-
JKCHUS BBITIONHSIOT O3 MaciiTada.

6. YEPTE XM 3JIAHUI, COOPY)KEHI{!PI, N30JIUPOBAHHBIX
INOMEIIEHUHA

6.1. TpedoBaHusI K YPOBHIO OATOTOBKH 0 TeEMe

B pe3ynbrare n3ydeHus TeMBI CTYJICHT JTOJDKEH:

3HATh:

- TUIIBI 3JaHUH, OCHOBHbIE KOHCTPYKTHUBHBIE U ApXUTEKTYPHBIE DJIEMEH-
ThI 3JaHHH;

- o0mme mpaBmiaa rpaduyeckoro o(GOpMIICHUS CTPOUTEIBHBIX YepTe-
KeH;

- OPSIOK M OCOOCHHOCTU TOCTPOCHUSI YEPTEKEH pa3pe3oB 3HaHUM,
STaXKHBIX IUIAHOB TPAXKJIAHCKHUX W MPOMBINUICHHBIX 3[aHHUW, IIaHOB (DyH-
JIaMEHTOB, & TaK)Ke 0OMEPOYHBIX YePTEKEH 3MaHuni;

yMeTb:

- BBIYCPUYUBATH aPXUTEKTYPHBIE (KOHTYPHBIE) pa3pe3bl, ITAKHBIC TUIAHBI
3MaHuH, TIaHbl QYHIAMEHTOB, OOMEPOYHBIE UYEPTEXH 3NaHUH, COOpyXKe-
HUM, U30JIMPOBAHHBIX TOMEIEHUH;

- YUTATh CTPOUTEIbHBIC YEPTEKH;

- CBEPSATh COOTBETCTBUC (PAKTHYCCKOT'O COCTOSIHUS OOBCKTa HEIBIKH-
MOCTH C 3TaXXHBIMU IIJIAHAMU, TPAUUCCKUMH MaTepHaJaMi HHBEHTapHOIO
nena.

60



6.2. M3yyenne TeMbl
6.2.1. Pa3pe3sI

BuemHnit Bua coopyXeHUsI B OOJIBIIMHCTBE CIy9YaeB HE JAET IOJHOTO
MpeaCTaBICHU 00 M300pakeHHOM mpeamMeTe. [ BBIMOJHEHUS BHYTPCH-
HUX OYepTaHui U (HOopM MpeaMeTa MPUMEHSIOT pa3pesbl U cedeHus. Paspe-
30M Ha3bIBaeTCs M300paKeHHE IMpeaMeTa, pacCeueHHOTo MHHMOM IIOCKO-
CThIO, BBITIOJIHCHHOE B BHJIC MPSMOYTOJHHON MPOEKIUU HA TUIOCKOCTb, Ta-
pPAUIETBHYIO IUIOCKOCTH pa3pe3a. Takoe paccedyeHue mpeaMeTa OTHOCUTCS
TOJIBKO K JAaHHOMY pa3pe3y W He BiIedeT 3a co00i M3MEHEHHS IPYTUX H300-
paXeHUH TOTO K€ MpeaMeTa.

Ha pa3pe3e moKa3bIBaIOT TO, YTO MOJYYaeTCS B CEKYIICH IUIOCKOCTH U
YTO pacIoyio’keHo 3a Hell. JlomyckaeTcs n300paxkaTh HE BCE, YTO PaCIIOIO-
KEHO 3a CEKyIIeH IUIOCKOCTBIO, €CIHM 3TO He TpeOyeTcs M MOHMMAaHUS
KOHCTPYKIUH mpenMeTa. Pa3pe3sl B 3aBUCHMOCTH OT TIOJIOKEHUS CEKYIIeH
IUIOCKOCTH OTHOCHUTEIIFHO TOPU30HTAIBHON IUIOCKOCTH MPOCKIUH Moapas3-
JEISIOT Ha clieayronie Buasl (puc. 6.1):

20pU30HMAIbHble — MHUMAS TUIOCKOCTh MapajuielibHA TOPU30HTAIBHON
IUIOCKOCTH MPOCKIHH. B CTPOUTENBHBIX YepTekax rOpU30HTAIBHEIM pa3pe-
3aM MOTYT NIPHCBAaWBATHCS PYTUE Ha3BAHMUS, HAIPUMED IIJIaH»;

6epmMUKaIbHble — MHUMas IUIOCKOCTh MapajielibHA BEPTUKAIBHOM
IUTOCKOCTH MpOoeKuuil. BepTukanbHbie pa3pe3bl MOTYT OBITh IMOIEPCYHBIMU
(mapannenbHBIMA BHIIAM CJIEBa M CTpaBa) WM MPOJOJBHBIMU (TIapaieiib-
HBIMH BUJLY CIIEPEIH).

Ha mraHax ¥ TOpU30HTAJBHBIX pa3pe3ax YepTeKEH CTPOUTENBHBIX 00b-
€KTOB M300paKaroT IMITPUXITYHKTUPHOW JIMHUEH C ABYMS TOYKAMH TaKXKe U
KOHCTPYKIINH, PacIIOJIO’KEHHBIE HaJl INTOCKOCTRIO pa3pesa. B BepTukaibHBIX
pa3pe3ax CTPOUTEILHBIX 00BEKTOB CEKYIIasl INIOCKOCTh HE JTOJDKHA Mepece-
KaTh TAKWC YaCTU KOHCTPYKIIMHU, N300paKCHUE Ha KOTOPBIX HE XapaKTEPHO
IUIA n300pakaeMoro 00BeKTa, HAIpUMeEp ABIMOOTBOJIHBIC W BEHTHIISIIMOH-
HbIC KaHaJbl. BepTukanbHbie pa3pesbl (IIONepeUHbIe W MPOIOIBHEIC) TOJIK-
HBI TIPOXOJUTH MO XapaKTCPHBIM KOHCTPYKLHUSM CTPOUTEIBHOTO OOBCKTA,
HaTpUMep TI0 JIECTHHLIE H T. TI.
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Puc. 6.1. Pa3pe3ssl 31anus

6.2.2. Tunbl 3MaHUH

31aHus 0 HA3HAYCHUIO TIOPA3JEISIFOT HA TPU TPYIIBL: PaXKAaHCKHE,
MIPOMBINUICHHBIC U CEIbCKOXO3SIHCTBCHHEIC.

I'pascoanckue 3aauus peIHA3HAYCHBI IS 00CIYKUBaHHS OBITOBBIX H
0OIIECTBEHHBIX NOTPEeOHOCTEH YenoBeka. OHU MOAPa3ACISAIOTCS Ha KHUIIbIC
(kumble ToMa, OOIIEKUTHS W T.T.) W OOIIECTBEHHBIC (KIYOBI, TeaTphl,
LIKOJIbI, OOJIBHUIIBI U T. 11.).

Ipomviuiiennvie 3MaHNAsT CIYXKAT Uil pa3MelIeHHs OpYIUil POU3BOI-
CTBa W BBINMOJIHEHHS TEXHOJIOTHYCCKHX MpolrieccoB. OHM MpenHa3HAYCHBI
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U 00CITY)KMBaHUsSI HYX] POMBIILICHHOCTH U TpaHcmopTa ((hadbpuku, 3a-
BOJIBI, QJIEKTPOCTAHITNH, KOTEIbHbIC, ACTIO, TAPAKH H T. II.).

Cenvckoxossiicmeennplie 3IaHUS TPEIHA3HAYCHBI U OOCIYKHBAHHUS
MOTPeOHOCTEH CENbCKOXO3SHCTBEHHOTO MPOM3BOACTBA (3AAHUS IS COZEp-
JKaHUS CKOTA M MTHIIBI; CKIAABI CEIbCKOXO3IHCTBCHHOW MPOAYKIMH, CKJIa-
IIBI SITOXUMUKATOB W yHOOpPEHMH, 3MaHNUA TSI XPAaHEHUS W PEMOHTA CElb-
CKOXO3SICTBEHHBIX MAIIIKH U T. II.).

Kpome 3TOTO 3maHMA IenATCs Ha BBICOTHBIC, MTOBBIMICHHON 3Ta)KHOCTH
(cBBIIIE AEBATH 3Ta)KEW), MHOTOATAXKHBIC (BBICOTOW 0OJIee TpeX dTaxel) u
MaJIO3TaXHBIE (10 ABYX dTaKeH BKIIOYUTENHHO). [lpn ompeneneHnn 3Tax-
HOCTH 3JIaHUI B YUCIIO TAXKCH BKIIOYAIOTCS BCE HAJI3EMHBIC 3TAXHU, B TOM
YUCJIe TEeXHUYECKUI, MaHCAp/IHbIN, a TAaK)Xe LIOKOJBHBIN 3TaX, €CIH BEpX
€ro MepPeKPHITUS HAXOAMUTCS BBIIIC ITIAHUPOBOYHOW OTMETKH 3EMJIA HE Me-
Hee ueM Ha 2 M [15].

Omasicom HA3BIBAIOT MOMEIICHUS, KOTOPBIC PA3MEIIAOTCS B 3MAHUIX HA
OIHOM YpOBHE. PaznuuaroT cieyroniue BUIbl 3TaKen:

- HQJ3¢MHBIC — TP OTMETKE MOJa MOMEIICHUI HE HUXKE IIAHUPOBOY-
HO# OTMETKH 3E€MIIH;

- OKOJIbHBIC — MPH OTMETKE I0JIa MOMEUICHUH HUKE IUIAHHPOBOYHOM
OTMETKH 3eMJIM Ha BBICOTY HE O0Jiee TIOJIOBUHBI BRICOTHI IOMEIICHUIT;

- MOJIBAIHBIC — MPHU OTMETKE T0JIa TIOMEIICHUIA HIKE IUIAHUPOBOYHOM
MTOBEPXHOCTH 3eMJIH OoJiee YeM Ha ITOJIOBHHY BBICOTHI TOMEIICHUH;

- MaHCapHBIC — ATAX, PA3MCIICHHBIN BHYTPH YePIaYHOTO IIPOCTPAHCTBRA;

- TEXHUYECKHE — 3TaXK, UCTIONB3YEMBIN TSI pa3MeIeHUs WHXEHEPHOTO
000pyIOBaHUS U MPOKIATKHA KOMMYHHKAIUN (MOXET OBITh PacIHOJIOKEH B
HUKHEH (TEXHUYECKOEe TOMIIONbE), BEpXHEH (TEXHUYECKUH 4Yepliak) Wid B
CpEIHEH YaCTH 3IaHMUs).

OmnpeneneHus BUAOB dTaxkel conmepxarcsa B MHCTpyKunu 00 OCHOBaHU-
SIX HA3HAYCHHS M TOPSIKE TEXHUYCCKOW HHBEHTAPU3AIMH HEIBHIKUMOIO
HMMYIIECTBA, a TaKXKe MPOBEPKH XapaKTEPUCTHK HEIBIKAMOTO MMYIIECTBA
IIPU COBEPIICHUHU PETHCTPAIMOHHBIX JCHCTBHUN, YTBEPKICHHOW MOCTAHOB-
neHreM ['ocyIapcTBEHHOro KOMHUTETa NOo umyliectBy PecrmyOnuku bBena-
pych ot 24 mapTa 2015 1. Ne 11 [20].

BricoTa 3Taka 31aHus ONpPECIseTCS pa3MepoM OT YPOBHS TOJa TaHHO-
T'O 3Ta)ka J0 YPOBHS I0JIa ATa)ka, PacIioJI0OKEHHOTO BhIIIe. Bricota BepxHe-
T'0 dTaXka OMPENCIACTCS TaK XKe, TOJIHKO TONIIUHA YEPIAYHOTO MEPEKPHITUS
CUYHTACTCA PABHOM TOJIINHE MEXIYITaXKHOTO.

BricoTa 3Taka B OJIHOITAXKHBIX 3[JaHHUSX MPOMBIIUICHHOTO THUA paBHA
PAaCCTOSHUIO OT YPOBHS II0JIa 10 HIDKHEH TpaHM Hecymled KOHCTPYKIHNHU Ha
ormope.

B 3aBucuMocTH OT MaTeprana Hapy>KHBIX CTCH 3/aHUS TTOAPA3ICIIIOTCS
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Ha KaMEHHbIC U epeBsHHbIC. KAMEHHBIMU CUMTAIOTCS 3[aHHS C HAPY)KHbI-
MH CTEHAMH{ W3 NPUPOJHBIX MM MCKYCCTBEHHBIX KaMHEH, NepEeBIHHBIMU —
CO CTeHaMH U3 OpeBeH, OPYChEB U T. II.

6.2.3. KpaTkmue cBeeHHs1 00 0CHOBHBIX KOHCTPYKTHBHBIX
U apXUTEKTYPHBIX 3JIEMEHTAaX 3JaHHs

KOHCTPpYKTHBHBIME DIICMEHTAMH 3IAHUH SBISIOTCS OTIACIBHBIE €ro ca-
MOCTOSITEIbHBIE YaCTh: (QYHIAAMEHT, MEXIYITaXKHOE MEPEKPHITUE, MIEPEro-
poIKa, BHYTPEHHSS KalWTaJbHAs CTCHA, ABEPHOI MpoeM, HapyKHas Karu-
TaJlbHAs CTeHA, OKOHHBIH TMPOEM, MEPEMbIYKa, JIECTHUYHBIN Mapill, JeCT-
HHYHas TUIOIIAAKa, KapHH3, IIPOCTEHOK, OTMOCTKA, LIOKOJIb (puc. 6.2-6.5).

Puc. 6.2. KOHCTpYKTHBHBIC 2JIEMEHTHI 3JJaHUI:
1 — pyHmaMenT; 2 — MXIYITAKHOE EPEKPBITHE; 3 — IEPEropoIKa;
4 — BHYTpCHHSISI KANIWTAJIbHAS CTCHA; 5 — IBEPHOIT IpoeM; 6 — Hapy)KHast KalMTaIbHAs CTCHA;
7 — OKOHHBIH mpoeM; 8 — mepembIuka; 9 — necTHUYHBINH Mapur; 10 — JecTHUYHAS IIOINA/IKA;
11 - xapHu3; 12 — npoctenok; 13 — ormocTka; 14 — 1okoIb
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Puc. 6.3. KoncTpykTHBHAs cXeMa KPyITHOOIOYHOTO 3aHUS C IPOJONBHBIMH HECYIIUMU

creHamu: 1 — GpyHAaMEHT; 2 — CTeHBI ofBaa; 3 —

HEPEeKPHITUST; 4 — BHYTPEHHHUE CTEHBI,

— JIeCTHUYHBIA Mapi; 8 — BHYTpEHHSSL

— JIECTHUYHAS TUTOIIAKa; 7

MpOoJI0JIbHAsl CTCHA; 9

5 — HapyxHbIE CTEHBI; 6

— 6askoH; 10 — MeKKOMHATHAs! [IEPEropoKa

Puc. 6.4. KOHCprKTPIBHaH CX€Ma KPYITHOIIAHEJIBHOT'O 0Ma € HECYIIUMHU CTCHAMHU:

1- Hapy>XHbIC CTCHOBBIC MTAHEIIN, 2- CAaHUTAPHO-TEXHUIECKUE KaGI/IHBI; 3- HECcyLue

HEeperopoKy; 4 — BHyTPEeHHHE HECYIIHE MIOIePedHble CTeHbI; 5 — MaHeIn NePEeKPhITHS,

6110KM (yHIaMeHTa

6 — 1OKOJIbHBIE MTaHENH;
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Puc. 6.5. KoHCTpYKTHBHAS CXeMa MHOTOITaKHOTO 3aHHS:
1 — ¢ynnamenT; 2 — cTeHsI oJBaNa; 3 — THAPOU3OIILMS; 4 — OTMOCTKA; 5 — HAPY)KHBIE CTCHBI,
6 — 00ONMMILIOBOYHBIE IUTHTHI, 7 — KPOBJIA; 8 — oOperieTka; 9 — nepeBsiHHbIE CTPOIIHIIA;
10 — kapHu3; 11 — yepragyHoe nepekpeiTHe; 12 — BHyTpeHHHE CTeHbl; 13 — JTecTHUYHAs
wionianka; 14 — nectHuuHbIA Mapir; 15 — BEHTUIISLMOHHBIH 0JI0K;
16 — caHuTapHO-TeXHHYECKHUi O10K; 17 — meperopoaku; 18 — Mexay3TaskHbIe IEPEKPBITHS;
19 — puremu; 20 — OKOJIBHBIE EPEKPHITUS

OcHosanue — CIOW TPyHTA, HAa KOTOPHIA onupaetrcs GyHIaMEHT U KOTO-
pBIii  BocmpuHUMaeT Bec 3aaHuA. OCHOBaHHS OBIBAIOT €CTECTBEHHBIC
(TPyHT) ¥ HCKyCCTBEHHBIC (CBaH H T. II.).

@ynoamenm — 3TO YaCTh 3J[aHUSA, KOTOPAs HAXOIUTCSA B 3¢MJIC M Ha KO-
TOPYIO OIIUPAIOTCS CTEHBI U KOJIOHHBI. DYHAAMEHT CIY>KUT IJIs Iepeiad U
pacnpeieneHus Harpy3Ku OT 3JaHUs Ha TPYHT.

Ommocmka CIyXWUT Ui OTBOJA aTMOC(EPHBIX BOI OT CTCH 3JIaHMUS.
OTMOCTKY YCTpaWBarOT MPH OTCYTCTBHU y CTECH TPOTYapoB B BUJAC OCTOH-
HOH MOATOTOBKH ¢ achadbTHBIM MOKPBHITHEM, HO MOTYT IPUMEHSTHCS JPY-
THe KOHCTPYKIIMH U MaTePHUaJIbI.

ILJoxone — HWKHAS YacTh CTEHBI HaX (YHIAMEHTOM JI0 YpPOBHS TIoJia
nepBoro dtaxa. [{okosb mpemoxpaHsIeT 3Ty 4acTh CTEHBI OT aTMOC(HEPHBIX
BO3CHCTBUN U MEXaHWYECKHUX MTOBPEKICHUI.
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Cmenbl OTpaKAAIOT TIOMEIICHHE OT BHEITHUX TEMIEPAaTYPHBIX U aTMO-
ctepubix Bo3neiicTBuid. CTEHBI, Ha KOTOPBIC KpOME COOCTBEHHOTO Beca
nepeiaeTcsl Harpy3ka OT MEPEKPBITUS, KPBIIIN U T. 1., HA3bIBAIOT HeCyuu-
mu. CTeHbI, BOCIPUHUMAIOIIUE HATPY3KY TOJBKO OT COOCTBCHHOrO Beca U
onmparomuecs Ha GpyHmaMeHT win (yHIAMEHTHBIC Oaliku, HA3bIBAIOT Ca-
monecyupumu. CTEHBI pa3feisioT Ha HAapy)KHbIC U BHyTpeHHHE. Ecimu oHM
HECYT HAarpy3Ky OT IPYTHX 3JICMCHTOB 3aHUs, UX HA3bIBAIOT KANUMAIbHbI-
Mu. BHYTpEeHHHUE CTEHBI OTASIISIIOT OJTHO MTOMEIIEHHE OT JPYTOTO.

Kapkac sBnsieTcsi OCHOBHOM HeCyllled KOHCTPYKIIMEH B KapKaCHBIX 37a-
HUsSX. OH COCTOWT U3 CHCTEMBI CBSI3aHHBIX MEXIY COOOW BEPTHUKAIBHBIX
KOJIOHH M TOPHU30HTAJBHBIX Oanok. Kapkac MoeT OBITH HOJHBIM, €CITH KO-
JIOHHBI PACIOJIaraloTCs 10 IEPUMETPY W BHYTPH 3/IaHUS, U HETIOJIHBIM, €CIIH
4acTh HAarpy3Kd BOCHPHWHUMAIOT Hapy>KHBIE HECYINE CTCHBI, a 4acTb —
BHYTPCHHHUH KapKac.

Ilepecopooku pa3iensoT BHYTPEHHEE MPOCTPAHCTBO 3JaHUs B Mpeec-
JlaX 3Ta)ka Ha OTICJIbHBIC MOMEUICHUs. TONIIMHA MEKKOMHATHBIX TIEPEro-
poznoxk paBua 60—180 mm.

Tunsaicmper — y3Kue BEpTUKAIBHBIC YTONIICHUS B CTEHAX, CITy)KalllHe
JUTS YBEJIMYCHUS UX YCTOMYUBOCTHU. Y CTPAUBAIOT X B MECTAX OMUPAHUS HA
CTEHBI AJIEMEHTOB TIEPEKPHITHS.

Packpenoska — yTomnieHne Wi BBICTYII YaCTH CTEHBI Pa3IMIHON IpO-
TSOKCHHOCTH.

Iepexpvimus pa3nensioT 3MaHHS MO BBICOTE HA 3TAXH WA OTACISIOT
BEPXHHUH 3TaX OT Uepraka. B mepBoM ciydae WX Ha3BIBAIOT MEXKTYITax-
HBIMH, BO BTOPOM — YepJadyHbIMU. BBIICNSIIOT Takke HAAMOABATIbHEIC TIC-
pekpbiTHss. KOHCTpYKIMS TEPEKPHITHH BKIIOYACT OOBIYHO HECYIIHME 3Jic-
MEHTBHI, U30JIUPYIOIINE TIOJI U TOTOJOK.

Ionwbr B 3aBUCHMOCTH OT HA3HAYCHUS IOMCIICHHS MOTYT HMETh pa3-
JIUYHYI0 KOHCTPYKIUIO. BepXHuUi cO¥ MmoJia Ha3bIBAIOT MOKPBITHEM, WIIH
yucmuiM noaom. B TIPOMBINUICHHBIX 3MAHUSIX MPUMEHSCTCS HECKOJIBKO BH-
JIOB TIOJIOB: OETOHHBIN, ac(arbTOOCTOHHBIN, KUPIUYHBIN, TOPIOBEIH, TUIH-
TOYHBIN, METAJUTHYCCKHIA.

Kpoviuu cocrosT U3 Hecymied U orpaxkniatoineii yacteit. Hecymas actp
MIPEACTaBIseT COOOW KOHCTPYKTHBHBIC 3JIEMEHTHI, BOCIIPUHUMAIOIINE BCE
HArpy3KH. DTO CTPOIWIA, PA3IMYHOTO BHIA ()EPMBI U IKEIE300CTOHHBIC
ma"eny. Orpakgaromieil 9acThi0 KPBIIIH SBISICTCS BEPXHHUHA BOJXOHETIPOHH-
LACMBIH CIIOM, T. €. KPOBJIsSI M OCHOBaHME moJ Hee. Kprim ObIBaroT uepaau-
HbIMH (CKaTHBIE) W OecdeplavyHbIMHU. B depaadHbIX KphIIIax i OCBeIle-
HUS W MPOBETPUBAHMS YEPIAYHOI'O MPOCTPAHCTBA YCTPAUBAIOT CIYXOBBIC
oKkHa. B OecuepmavHBIX KpBIMIAX COCNWHSIOTCS (YHKIHWH KPBIIIU W TIepe-
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KpbiTUsi. Takue KPBIIM HA3BIBAIOT COBMCIICHHBIMHU KpBIIIAMU U Oecdep-
JIaYHBIMHU TIOKPBITHSIMH.

Kaphnuz — ropu30HTaNBHBIN TPOGUINPOBAHHEIN BHICTYIT CTCHBI, CIYXKHUT
JUISL OTBOJIA OT MOBEPXHOCTEN cTeH aTMochepHbIX ocankoB. KapHus, pacmo-
JIO’KEHHBIN MO BEpXY CTEHBI, HA3bIBAIOT IVIABHBIM HJIM BeHUaromuM. Kpome
IJIABHOTO KapHH3a Hapy>KHAs CTEHA MOXET UMETh IIPOMEKYTOUHBIN KapHHU3.

Ilapanem — 4acTbh CTEHBI, PACIIOJIOKEHHAS BBIIIE KapHHU3a U 3aMEHSIO-
masi orpaXk;ieHue.

OxHa CIy)Kat IUTs OCBEIICHUS M MPOBETPUBAHUS IIOMCILICHHUS, 08epu —
JUTSL COOOTIICHUSI MKy TTOMEIICHUSIMHU.

Bopoma ycTpanBaioT B MPOMBIIIJICHHBIX, CKIAJACKUX U CEIbCKOXO03Si-
CTBEHHBIX 3[JaHUSAX JUIS MPOITYCKa CPEJICTB HAIOIHHOTO TPAHCIIOPTA.

Jlecmuuywl SIBISIOTCS CPEACTBOM COOOIICHHUS MEKIY 3TAXKAMU.

ITlanoyc — rnagkuii HAKJIIOHHBINA BHE3]T MU BXOJl B 3[JaHUE WJIN ITOMEIIIe-
HHE.

Pamna — mutomanaka, pactojio>KeHHas Mepea BXOJIOM B CKJIQJICKHE TO-
MEIICHUs, MPUIIOAHATAas HaJ 3emiiei Ha BbicoTy 1,15 M. OnHa oOneruaer
TIOTPY3KY W Pasrpy3Ky ¢ pa3InIHBIX TPAHCIOPTHBIX cpeAcTB. [llupuna ee
IpUHUMaeTcs paBHOM oT 3 10 6 M. JIns Bbe3aa Ha paMIy IpeaycMaTpuBa-
IOT TIAHAYC, PACIIOJIOKEHHBIHN B €€ TOopIIe.

Jlugpmoer yCTpauBarOT 4Yalle BCEro0 B IPAXKIAHCKHUX 3JAHHSIX, UMCIOIIUX
MTOBBIINIEHHYIO 3TAXXHOCTh, & TAK)KE B MPOMBINUICHHBIX 3MAHUAX IS CO00-
LICHUS MEXKIY 3TaXaMd U nepemenicHus: rpy3oB. [llaxra nudra, BBIION-
HEHHAas U3 HECTOPAeMbIX MaTEPHAJIOB, UMEET JABEPHBIC MIPOEMbI Ha KKIOM
staxe [5].

6.2.4. O6mmue npaBuia rpadpuveckoro ohopmMIaeHH
CTPOUTEJBLHBIX YepTesxkeii

Macwmabvi. I300pakeHne Ha CTPOUTENLHBIX YepTekax IIaHoB, (aca-
JIOB, Pa3pe30B TPaKTAHCKUX, MPOMBIIUICHHBIX M CEIbCKOXO3SIHCTBEHHBIX
3IAaHUI BBIMOJNHSAIOT B MacliTabaX, YCTaHOBJICHHBIX CTaHaapTamu. Mac-
ITadbl 1711 JAHHOTO BH/A YePTEKel MpuBeacHbI B Ta0II. 6.1.

Ha ctpouTenbHBIX 4epTexax, Kak MPaBHIO, MACIITA0 HE MPOCTABIISIOT,
3a MCKIIOYCHUEM CJIy4aeB, NMPEIyCMOTPEHHBIX B COOTBETCTBYIOUINX CTaH-
nmaprax CITJIC. Ognako mpu HEOOXOIMMOCTH MAacIITad M300paKCHUS MO-
JKeT OBITh yKa3aH B OCHOBHOM HammucH 1o tuiy 1:10, 1:100, a Hag n3zobpa-
KCHUEM I10 TUITY:

1-1 Bun A
M1:10 M1 : 20
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Taonuma 6.1. MacmTadbl n300pakeHUii HA YepTeKaX 3AaAHUN

Macmrab n300paxkeHust
HaumenoBanue . JIOIyCKaeMBbIH IIpu OOJIBIION
OCHOBHOH o
HACBIICHHOCTH H300paKeHUH

IInansr yepTexeil (kpome

TEXHUYECKHUX), pa3pessl, 1:200, 1:400, 1:500 1:100, 1:50
(acanpr

IInaHel TEXHUYECKUX dTaKEH 1:500, 1:800, 1:1000 1:200
@DparMeHTHI IIaHOB, (acanos 1:100 1:50

Pasmeper. Ha deptexe HODKHO OBITHP MHHHMAJIBHOE YHCIIO Pa3MEpOB,
HO JJOCTaTOYHOE JJISI H3TOTOBICHUS U KOHTPOJIS M3CITHSI.

Pa3meps! Ha yepTexxe HEOOXOAMMO YKa3bIBaTh Pa3MEPHBIMH YUCIAMU U
pa3sMepHBIMHU JTHHUAMHU. Pa3MepHOE YHCIIO JODKHO BCET/a yKa3bIBaTh JEi-
CTBHUTENILHBIH pa3Mep COOpPYKEHHSI HE3aBUCHMMO OT MacluTaba deprexa.
Pa3mepHnbIe unciia, HAHECECHHBIC HA YEPTEXK, CIyKAT OCHOBAHUEM IS OTIpe-
JIeJICHNs] BEJTMYMHBI H300pakaeMoro M3JIeNIusl ¥ ero 3JeMeHToB. PazmepHble
1 BBIHOCHBIC JIMHUH MTPOBOJAT CIUIOMIHBIMA TOHKUMU JTMHHUSMHU.

Pasmepsl B MWTUMETpax Ha CTPOUTEIBHBIX YEPTEXKax, Kak IMpaBuUiIo,
HAHOCST B BHJE 3aMKHYTOH IETOYKH 0e3 yKa3aHUS eIUHHIIBI H3MEPECHHUS.
Ecnu pa3mepsl IpOCTaBIAIOT B APYTUX €AMHUIIAX, 3TO OTOBAPUBAIOT B MPH-
MEYaHHH K dYepTekaM. Pa3MepHBIe JHHHM Ha CTPOWUTENBHBIX HYepTexax
OrpaHUYMBAIOT 3aCEUYKAMH — KOPOTKUMU IITPUXaMU JUIUHON 2—4 MM, Tpo-
BOAMMBIMHU C HAKJIOHOM BIIPaBO MOJ yrioM 45° K pasmepHoi muauu. Tos-
LIMHA JIMHUY 3aC€YKU PaBHA TOJIIMHE CIIOIIHOW OCHOBHOW JIMHHUH, IPUHS-
TOW Ha JAHHOM dYepTeke. PazMepHble JIMHUM IOJKHBI BBICTYNATh 33 Kpaii-
HHE BBIHOCHBIC JIWHUM Ha 1-3 MM (puc. 6.6). IIpu HenocraTke MecTa Juist
3ace4eK Ha pa3MEpHBIX JIMHHAX, MPEACTaBIIIONINX CO00H 3aMKHYTYIO Iie-
MIOUKY, 3aCEUKU JOITyCKAeTCsl 3aMEHATh ToukaMU. Pa3MepHoe uncno pacmo-
JIarafoT HajJ pa3MepHOW JHWHHEW TpuMepHO Ha pacctosamu ot 0,5 mo
1,0 mm.

{6... 10)S

Puc. 6.6. OrpannueHne pa3MepHbBIX JUHUI 3aCEUKOH, CTPEIKOU
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PaccTostHre oT KOHTypa depTeka A0 NEPBOM pasMEpHOU JMHUH PEKO-
MeHayeTcs: npuHuMaTth He MeHee 10 mm. OfHAKO B MPaKTHUKE MPOEKTHOM
paboThI 3TO paccTOosHUE MPUHUMAIOT paBHbIM 14-21 MMm. PaccrosiHne mex-
Iy TIApaJUICIbHBIMUA Pa3MEPHBIMH JTUHUSAMU JOJDKHO OBITH HE MCHEE 7 MM, a
OT pa3MepHOH JIMHUHK JI0 KPYXKKa KOOPAMHAIIMOHHON ocu — 4 MM (puc. 6.7).
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Puc. 6.7. OcHOBHBIC IIPaBUIIA BHIYCPUUBAHUS Pa3MEPHBIX JIMHHUI Ha YePTEKax

[Tpn Hanmuuyu B M300paKeHUH psifa OAMHAKOBBIX 3JIEMEHTOB, PACIIOJIO-
JKEHHBIX Ha PaBHBIX PACCTOSIHUSAX APYT OT Apyra (HampuMep, ocei KOJIOHH),
pasMepsl MEKIy HUMH IPOCTABJIAIOT TOJBKO B HadaJle M B KOHLE psja U
yKa3bIBaIOT CYMMAapHBIH pa3sMep MEXIYy KpaiHUMM dJIeMEHTaMH B BHUJE
MPOU3BECHHS YKCIIa IOBTOPECHUI Ha MOBTOpsifoLuiics pa3mep (puc. 6.8).
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Puc. 6.8. IIpocraBneHue pa3MepoB Ha YepTexax

PasmepHy10 JIMHUIO HA CTPOUTEIBHBIX YEPTEKaX OTPAaHUUUBAIOT CTPEI-
KaMH{ B TOM CiIydae, Korga TpeOyeTcsl yKa3zaTh JUaMeTp, Paauyc OKPYKHO-
CTH WJIM YTOJI, @ TAKXKE TP HAHECCHUU Pa3MEPOB OT 00IIei 0a3bl, pacmomna-
raeMbIX Ha oOIIel pa3MepHOW JIHHUHA. PEKOMEHIAINK 10 HAaHECEHHWIO pa3-
MEpOB Ha IUIAaHAaX U pa3pe3ax OyayT JaHbl B COOTBETCTBYIOMIMX pa3jiciiax.
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Ommempxu. YCIOBHbIE OTMETKH YPOBHEH (BBICOTHI, IIyOMHBI) Ha ILIA-
Hax, paspesax, (acamax MOKa3bIBAIOT PACCTOSHHE IO BBICOTE OT YPOBHS
YHUCTOTO I10JIa TIEPBOTO 3Ta)ka IO YPOBHS MOBEPXHOCTU PA3IMYHBIX JJIEMEH-
TOB 31aHuUs (puc. 6.9). B aToM cirygae ypoBeHb YHCTOTO IOJIA IPUHUMAIOT
32 OTCUETHBIN YPOBEHb — YCIIOBHYIO HYJIEBYIO OTMETKY.

9,300

J

-

£, 660

S

4, 185

J

-G, 150

J

Puc. 6.9. [IpocTaBiieHre OTMETOK Ha YepTeKax

Korzma okono 0JHOro M300pa’keHUsl PacroyiaratoTcsl IPYr Hal IPyroMm
HECKOJIbKO 3HAKOB YPOBHEH, PEKOMEHIyeTCS! BEPTHKAJIbHBIC JIMHAH OTMET-
KM pa3MelIaTh Ha OJHOM BEPTUKAJIBHOMN MPSIMOM, JJIMHY TOPH30OHTAIBHON
OJIOYKH JIENIaTh OJMHAKOBO# (puc. 6.9).

Ha ¢acanax u pa3pe3ax OTMETKH [TOMEIIAOT HA BEIHOCHBIX JTHHUSAX HITH
JUHAAX KOHTypa. 3HaK OTMETKHU MPEICTaBIIET COO0M CTPEIIKY C IOJIOYKOI.
IIpu sTOM CTpENKy BBIMOJHSAIOT OCHOBHBIMHM JMHHUSMH JUIMHON 2—4 MM,
MPOBEJIEHHBIMH TI0J YIJIoM 45° K BBIHOCHOM JWMHHUU KOHTypa (puc. 6.10).
JIuHMIO BBIHOCKHU (BEPTHKAIBHYIO WM FOPH30HTAIBHYI0) OOBOIAT CILIONI-
HOW TOHKOM nuHueH. [IJInHa MOJIOYKU MOXKET OBITh MPHUHSTA CIICTYFOIICH:

IS pUQTa BRICOTOH 2,5 MM:

a) npu yeTelpex nudpax — 11 Mm;

0) ipu niatu udpax — 12 mm;

Juist WpU@Ta BHICOTOH 3,5 MM:

a) mpu deTbIpex mudpax — 12 mm;

0) npu sty nudpax — 15 Mm.

[Ipu HEOOXOTUMOCTH JUTHHY TOJIOYKH MOXKHO YBEITHIHTh.
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Puc. 6.10. BoicOTHBIE OTMETKH

3HaK OTMETKH MOXET COMPOBOXKIATHCS TMOSCHIIOMIMMH HAITUCIMHU.
Hampumep: «Yp. 4. .» — ypOBEHb YUCTOTO MM0JIa; «YP. 3.» — YPOBEHb 3€M-
au (puc. 6.10).

Ha cTpoutenpHbiX yepTekax OTMETKUA YPOBHEH YKa3bIBalOT B METpax C
TpeMsl IECSATHYHBIMHM 3HAKaMH. YCJIOBHAsI HyJieBas OTMETKa 0003HadacTCs
tak: 0,000. PazmepHoe uncio, Mokas3biBalolee YPOBEHb JJEMEHTa, Pacro-
JIO’)KEHHOTO HUXE HYJIEBOH OTMETKH, UMEET 3HaK MUHYC, a PACIIONI0KEHHO-
o BbIIIE — 3HaK MuTfoc. OTHAKO B ATUX CIy4asX 3HAaK TUTFOC B OTMETKAX pas-
pernraeTcst He YKa3bIBaTh.

Ha mranax pa3mepHOE YHCIIO OTMETKH HAHOCAT B IPSMOYTOJBHHKE,
KOHTYp KOTOpPOro OOBEIeH TOHKOW CIUIONTHOW JIMHHWEH, WM Ha IOJIKE
JIMHUU-BBIHOCKU. B 3TOM cirydae mepen pasMepHBIM YHCIIOM OTMETKH 00s-
3aTeJIbHO CTaBAT 3HAK ILUTIOC WK MUHYC.

Haonucu. Pazmep mpudra uis pa3indHbIX HAAMUCEH Ha CTPOUTEIBHBIX
yepTexax peKOMEHIyeTCs CaeayOLIil:

B OCHOBHOMW HAJITHUCH: HAUMEHOBaHHUE 00beKTa U T. I. — 5,0 uiau 7,0 MM,
npoyue Hagnucu — 3,5 win 5,0 MM;

B HAUMCHOBAHHMU OCHOBHBIX YepTexkeit u Tabmuil — 5,0 wiu 7,0 MM, BTO-
POCTETNIEHHBIX YEPTEXeH, TEKCTOBBIX YKa3aHWid U T. M. — 3,5 mwimm 5,0 M,
nupoBbBIE TaHHBIC IS 3aN0THEHUS Ta0mmi — 3,5 wim 2,5 Mwm;

B 0003HaYEHUHN KOOPIWHAIIMOHHBIX OCEH, CCBTIOYHON M HyMEPAIIMOHHON
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MapKHPOBKH Y3JI0B, HOMEPOB IMO3MIIMI NMPU IHAMETPE KPYKKOB 6—9 MM —
3,5 mwim 5,0 MM, pu quametpe 10, 12 mm u 6onee — 5,0 wu 7,0 mm;

BBICOTA Pa3MEpPHBIX YHCE]I Ha YepTeKax, BHITIOJHEHHBIX B MacIiTade
1:100 u kpymHee, — 3,5 MM, B macmTabe 1:200 1 Menpye, a TaKKe B CTEC-
HEHHBIX MECTax U MpH Oojiee KpyImHOM MacIiTade — 2,5 MM.

Pasmep mpudra 11si oCTaNBHBIX HAAMUCEH NPUHIUMAIOT B 3aBUCUMOCTH
OT MacmTaba W HACHIIIEHHOCTH dYepTeka. Hanamwcu pacmonaraloT Haj
M300pakeHNEM C MHHUMAIIbHBIM Pa3phIBOM.

6.2.5. YepTexu pa3pe3oB 31aHmit

Paspesom Ha3pIBaOT M300pa)KCHUE 3MIAHMS, MBICICHHO PAacCEYCHHOIO
BEPTUKAJIBHOHN IJIOCKOCTHIO. Pa3pessl Ha CTPOMTENBHBIX YepTekKaxX CIIyKaT
JUTS. BRIIOJTHEHUSI 00BEMHOTO M KOHCTPYKTUBHOTO PEIICHUS 3[aHUs, B3aUM-
HOT'O PacCIOJIOKEHUSI OTACIbHBIX KOHCTPYKIMH, TOMEIIeHUH U T. 1. Pa3pe-
3bI OBIBAIOT APXUTEKTYPHBIC H KOHCTPYKTUBHBIC.

Apxumexmypnoiii pazpe3 CIyXUT TJaBHBIM 00pa3oM Ul ONpeieCHAS
KOMIIO3UITMOHHBIX CTOPOH BHYTPCHHEH apXuUTeKTypbl. Ha Takom paspese
MTOKA3BIBAIOT BBICOTY MOMEIICHHU, OKOHHBIX, IBEPHBIX IPOEMOB, LIOKOIS U
JIPYTHUX apXUTCKTYPHBIX JIEMEHTOB. BBICOTa 3THUX 3JIEMEHTOB, CBA3aHHBIX C
APXUTEKTYPHOU OTIIEJIKOW MOMEIIECHUM, Yallle BCEro OMpeesieTCs OTMET-
kamu (puc. 6.11).

Ha apxuTekTypHOM pa3pe3e TONIMHMHY YepHadHOrO MEPeKPBITHS, KOH-
CTPYKIHMIO KPBIIIA U (YHAAMEHTOB HE MOKA3bIBAIOT. JIMHUS HIXKHETO KOH-
Typa 4epAadHOTO ITOMEUICHUS INPH 3TOM JOJDKHA COOTBETCTBOBATH HHU3Y
YepAaYHOTrO NEPEKPHITHS, a JIMHUS BEPXHETO KOHTYPA — BEPXY KPBIIIH, T. €.
kposie. [Ipu BEIYEpUMBAHMK OKOHHBIX TPOEMOB PACCTOSIHHE OT TOJNa 0
HU3a OKOHHOTO mpoema (TMOJOKOHHUKA) JIOKHO ObITh 750-800 MM, a ot
Bepxa mpoeMa 0 oToyika — 0koio 400 M.

ApPXUTEKTYPHBIC pa3pe3bl COCTABISAIOT B HAYAIBHOW CTaJUU MPOCKTHPO-
BaHUS. 1 Ha HUX HE TMOKA3BIBAIOT KOHCTPYKIUH (YHIAMEHTOB, IEPEKPHI-
TUH, KPBIII U T. 1. Takue pa3pes3bl UCHOIB3YIOTCS Ul MpopaboTku (acana
3IAHSL.

Koncmpykmuenvie pa3pe3bl BXOAIAT B pabovne YEPTEHKU MPOCKTA 37a-
Hus. Ha 3TOM THIE pa3pe3oB MOKA3BIBAIOT KOHCTPYKTHUBHBIC 3JICMCHTHI
3MaHMS, a TAK)Ke HAHOCAT HEOOXOIMMBIE pa3Mepbl M OTMETKH. [Ipoemsr,
JICCTHUIIBI, MOIBEMHO-TPAHCIOPTHOE 00OPYJOBaHUE H300pAKAIOT YCIOB-
HBIMH 0003HAYEHHAMH B COOTBETCTBHH CO CTaHAapToM (puc. 6.12).
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Puc. 6.12. KOHCTpYKTUBHBII pa3pe3 )KUIOTo 10Ma 10 JICCTHUYHOU KIIETKe
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B cTpouTenbHBIX yepTekax MPUMEHSIOT MIPOCTHIE, CTyNeHYaThIe, MolIe-
PEYHBIC ¥ TPOAOJIbHBIC pa3pe3bl. OJHAKO PEKOMEHAYESTCS MPUMEHSTH TPO-
CThIE pa3pe3bl (OTHOM MIOCKOCTHIO).

Hanpasnenue B3msiga A pa3pe30oB NPUHUMAIOT, KaK IMPAaBHIIO, IO
IUTaHy CHU3Y BBEPX M CIIpaBa HAJIEBO.

[Ipu BBITIOJTHEHUH TOMEPEYHOTO pa3pe3a CEKYIIYIO IMIIOCKOCTh pacioia-
TafoT MEPIEeHANKYISIPHO KOHBKY KPBIIIN WM HAaHOOJBIIEMY pa3Mepy 31a-
HUS; IPY IPOJIOJIEHOM pa3pe3e OHa MapauielibHa UM.

HanpaBnenne cekymei MIOCKOCTH, KaK TNPaBHIO, BBIOMPAIOT TaKWM,
4TOOBI OHA MPOXOJUIIA TI0 HanboJiee BaXKHBIM B KOHCTPYKTHBHOM WJIH ap-
XUTEKTYPHOM OTHOIICHUH YaCTsIM 3[JaHHS: OKOHHBIM U IBEPHBIM IIpOEMaM,
JICCTHUYHBIM KJIETKaM (JKEJATEeIbHO 10 OJHOMY M3 Maplieii), OaikoHaM,
IIaxTaM MOJbEMHHUKOB U T. 1. CIeyeT ydecTh, 4To B pa3pe3ax Mo JISCTHHIIS
CEKYIIYIO IIOCKOCTh, KaK MPABUJIO, TPOBOIST MO MapIly, PacloIOKCHHO-
My Ommke kK HaOmonaTemo. [Ipi ToM MapIr JIECTHHIIBI, TIOTABIINI B pa3-
pe3, 00BOAAT NMHUEH OOJBIICH TONIIUHEI (CIUIONIHAS OCHOBHAS), YeM KOH-
Typ Mapiia, o KOTOPOMY CEKyIas INIOCKOCTh He TpoxoauT. KoHTyp 3TOr0
Mapia 0OBOAAT CILIONTHON TOHKOM JIMHUCH.

Ha paspesax 3maHmii pekOMEHIyeTCsl M300pakaTh HE BCE 3JICMEHTHI,
PACIIOJIOKEHHBIC 33 CEKYIIEH TUIOCKOCTHIO, @ TOIBKO T€, KOTOPBIC HAXOST-
Cs B HEMOCPEICTBEHHON OJM30CTH OT HEe. DTO MOTYT OBITh KOJOHHBI, OaJ-
KH, OTKPBITBIC JICCTHUIIBI, IUIOUIAJIKH, MMOJABEMHO-TPAHCIIOPTHOE 000pPYI0-
BaHUE U T. 1.

Ha geprexax pa3pe30B HAHOCAT U YKa3bIBAIOT: KOOPIMHAI[MOHHBIC OCH
3IaHHS, PACCTOSHHUS MEXAY STHMH OCSIMH, PACCTOSHHUA MEXIY KpaitHHUMH
KOOPAMHAIIMOHHBEIMH OCSMU. [Ipy HEOOXOIUMOCTH YKAa3bIBAIOT TOJIIIUHY
CTeH W WX TPHUBI3KY K KOOPAWHAIIMOHHBIM OCsM 3maHusA. Kpome storo Ha
YepTekKaxX pa3pe3oB YKA3hIBAKOT: OTMETKH YPOBHS 3€MJIM, YUCTOTO IIOJA,
STa)KeH, IJIOMIAI0OK U T. [I.

IIpu u300pakeHNM Ha pa3pe3ax MPOEMOB C YCTBEPTSAMH WX pPa3MEpPbI
YKa3bIBAIOT 10 HaWMEHbBIIEH BeTWYMHE MpoeMa. BooOme Ha paspesax
JIOJDKHBI OBITh HAHECCHBI BCE Pa3Mepbl M OTMETKH, HCOOXOIUMBIC IS
OTIpE/ICIICHUST PACIIONOKEHHUS OTACIBHBIX IJIeMEHTOB 31aHus. OgHaKo He
pEKOMEHAyeTCs NyOIMpoBaTh pa3Mepbl, UMEIOIIrecs Ha miane. Mckimoye-
HHUE COCTaBJISIFOT TOJBKO Pa3Mephbl MEXKy KOOPIUHAIIMOHHBIMH OCSMHU.

[Ipennonaraercs cueayOMNil TOPIIOK TOCTPOCHHS YepTeka pazpesa:

a) CHayvaja MPOBOAT TOPU3OHTAIBHYIO MPSAMYIO, KOTOPYIO MPHUHUMAIOT
3a ypOBEHb IIOJAa MEPBOTO 3Taxka (T. €. €¢ YpPOBCHb PABHACTCS OTMETKE
0,000). JIist mocTpoeHHsI pa3MYHBIX D3JIEMEHTOB pa3pe3a HCIIOIb3YIOT
HEKOTOPBIE pa3Mephl, UMEIOIINECs Ha TUIaHe, HAIIPUMED PACCTOSTHUE MEXKIY
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KOOPAWHAITMOHHBIMU OCSAMH, TOJIIIWHY BHYTPCHHHUX W HAPYXHBIX Kalln-
TaJIbHBIX CTCH U NCPETOPOJAOK, HIMPUHY OKOHHBIX U ABEPHBIX MPOEMOB U T. II.

(puc. 6.13);
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Puc. 6.13. HOCJ’ICZ[OBB.TGJ'IBHOCTI) BBIMIOJIHCHUA CXEMATU3UPOBAHHOI'O pa3pe3a 30aHU

0) 3aTeM MPOBOJSIT BTOPYIO TOPU3OHTAIBHYIO JIMHUIO, OHPEACISIONIYIO
[UIAHUPOBOYHYIO [TOBEPXHOCTh 3EMJIH;

B) Jajiee 3a MEPBOM TOPU3OHTAILHOM MPSAMOM, 0003HAYAIOIICH JTMHHUIO
YHUCTOTO T0JIa, OTKIABIBAIOT PACCTOSHUE MEXKIY COOTBETCTBYIOIIMMHU KO-
OpJMHAIMOHHBIME OCsMU. Pa3mephl OepyT ¢ depTexa miana 3uanus. Uepes
9TH TOYKH MPOBOJAAT BEPTUKAIBHBIC IPSIMBIC (OCH CTCH);

') 0 00¢ CTOPOHBI OT BEPTUKAIBHBIX MPSAMBIX HA PACCTOSIHUU, OTPE]ie-
JISTIOIIEM TOJIIIMHY HApPY>KHBIX, BHYTPEHHHX CTEH U MEPErOopOJOK, IMOMaB-
IIMX B pa3pe3, IPOBOJST UX KOHTYPhI TOHKAMU JHHUAMHU. Jlanee nmpoBoasT
TOPU30HTAJIBHBIC IUHUK KOHTYpPA I10JIa, IOTOJIKA, IEPEKPBITHHA U T. IL.;

) IPOBOJISIT KOHTYPBI IEPEKPHITHI;

€) U300paKaroT APYrue dJIEMEHThI 3[aHuUs, PACIIOJI0KEHHbIE 3a CeKyIei
IUIOCKOCTBIO (KPBIIITY, MIEPETOPOJIKH U T. II.), HAMEYAIOT KOHTYPBI IPOEMOB;
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) TIPOBOJISIT BEIHOCHBIE M pa3MEpHBIC JIMHUN. BrruepunBatoT 3HaKK BbI-
COTHBIX OTMETOK;

3) 00BOZAT KOHTYpPBHI pa3pes3a JIMHUSMH COOTBETCTBYIOIICH TOJIIMHBI,
HAHOCST HEOOXOAMMbIC HAAIHNCH U YAAJISIOT HEHY)KHBIC JTMHUN TIOCTPOCHHUS
[5, 15].

3Ty MOCIenoBaTeIbHOCT MMOCTPOSHHS MPUMEHSIOT IS HU300paKeHUs
apXUTEKTypHOTo paspesa. Ilpu mocTpoeHnn KOHCTPYKTUBHOIO pa3pesa Ta-
Kas MOCJIEeI0BATENbHOCTh COXPAHIETCs, OJHAKO Oolee AEeTAIFHO BBIYEPUH-
BalOT KOHCTPYKTUBHBIE 3JIEMEHTHI, IITPUXYETCSI KOHTYP €CTECTBEHHOIO
TPYHTa U APYTUX DJICMCHTOB.

KoHCTpyKTUBHBIE 3JIEMEHTHI 3/1aHHs, MOMABIIME B Pa3pe3, HO BBIIOJ-
HEHHBIE U3 MaTepHaa, SBISIONIETOCS OCHOBHBIM JJIS JAHHOTO 3/aHHS WIIN
COOPYKEHUsI, He IUTPUXYIOT. B 3TOM cilyuae TONBKO y4acTKU CTEH, OTIIH-
YAFOIIUXCS MaTEPHUAJIOM, BEIICIISIIOT YCIOBHOM IITPHXOBKOM.

Hanpumep, B 31aHMK U3 KUpIIUYa IITPUXYIOT JKeJIe300€TOHHBIE OaJIKn —
MIEPEMBIYKH WM PSIOBYIO KHPIHYHYIO KIaIKy B CTCHaX W3 KPYMHBIX OJ0-
KOB.

6.2.6. ITakHbIE TUIAHBI IPAKAAHCKHAX ¥ MPOMBINLIEHHBIX 3MaHUH

Inan — 310 M300paXKeHUe pa3pesa 3[aHusl, PACCCYCHHOTO MHHMOW ro-
PU30HTAJILHON IUIOCKOCTHIO, MIPOXO/SIIEH Ha OINpEAeIeHHOM ypoBHe. Ta-
KM 00pa3oM, IUIaH 3JaHHs SIBISICTCS €r0 TOPU30HTAJBHBEIM pa3pe30M
(puc. 6.14). Tnan 3maHus JaeT MpeacTaBjieHre o0 ero KoH(HIrypalumd U
pa3Mepax, BBIBISCT (OPMY M PACHOJOXKCHHUE OTICIBHBIX MOMEIICHUM,
OKOHHBIX ¥ JIBEPHBIX MPOEMOB, KalUTAJIbHBIX CTEH, KOJIOHH, JIECTHHII, TIe-
peropomok. Ha muiaH HaHOCAT KOHTYpBI 3JIEMEHTOB 3[aHHs (CTEHBI, TPO-
CTEHKH, CTOJIOBI, IEPETOPOIKH H T. II.), MOTABIINX B Pa3pe3 U PaCIIOIOKEH-
HBIX HUXKE WX BBIIIC CEKYIICH MIIOCKOCTH.

IIpu BbIMOJIHEHMH TIJIaHA 3TaXka IMOJIOKEHHE MHHMOW TOPU30HTAIBHOU
CEeKYIIEH MIOCKOCTH pa3pe3a NPUHUMAIOT Ha YPOBHE %5 BBICOTHI H300paa-
€MOro 3Taxka Wik B 1 M OT u300paxaeMoro ypoBHS JJIsl MPOMBIIUICHHBIX
3maHuid. J{mst KWIbIX W OOIIECTBEHHBIX 3[MaHUH MHHUMYIO CEKYIIYIO TUIOC-
KOCTh PAacIoJiaraloT B Tpejeiax IBEPHBIX U OKOHHBIX MPOEMOB KaXIOrO
JTaXxa.

Kak mnpaBmio, HEBHUIUMbBIC KOHCTPYKTHBHBIC 3JCMCHTHI Ha ILIaHAX
He TmoKa3bpiBaroT. Ho ecnm Ha Apyrux depTeskax HEBO3MOXKHO MOKA3aTh JaH-
HBIA 3JCMEHT KaK BHIUMBIN, Ha IUIAHE €ro H300paXKaT IITPUXAMHU
(puc. 6.15). TIpu 3TOM M300paKaeMBbIi DJIEMEHT MOYKET OBITh PACIIONIOKEH
KaK HUXKE CEKYILICH MIOCKOCTU (HUIIA JUIs OaTapedl OTOIUICHUS), TaK U BbI-
e Hee (aHTPECOIH).
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Puc. 6.14. OGpa3oBaHue MIaHa 31aHUS

Ha manax 3maHuii OOBIYHO MOKA3BIBAIOT CAHUTAPHO-TEXHHYECKOE 000-
pynoBaHHe (BaHHBI, YHUTA3bl, PAKOBHUHBI H T. J.), KOTOPOE BEUEPUMBAIOT B
TOM e Maciitade, YTo U IJIaH 3[aHHUs.

Ha rutaHe mpOMBINIICHHBIX 3JJaHAHA MOXKET OBITh MMOKA3aHO pa3MeEICHHE
TEXHOJIOTHIECKOTO 000pyIOBAHUS, BIHSIOMIETO HA KOHCTPYKTHBHOE perie-
Hue. KoHTypsl 000pyIOBaHMs BRIYCPUHBAIOT B MaclITade (MHOTAA C yKa3a-
HUEM pa3MepoB) U OOBOJASAT TOHKMMH JHMHUSMHU. Ha miiaHax mpOMBIILICH-
HBIX 3aHU# TUHUAAMEA TommuHOHN 0,4—0,6 MM M300pakaroT PEIbCOBBIC MMy TH
HOpMAaJbHOW ¥ y3KO# Koyien. Ha mmaHax OBITOBBIX MOMENICHWH MPOMBIII-
JICHHBIX 3/IaHUI MOKA3bIBAIOT PACIIOJIOKEHHE IIKAa()OB U IPYroro ooopymo-
BaHUSI.

Ecmm arTpecony B IPOMBIIUICHHBIX 3/IaHUSIX PACIIONaraloTCs Ha BEICOTE
Oosiee 2 M OT YpOBHs TOJA, UX MMOKA3bIBAIOT MEPECEKAIOIIMMUCS IITPUXO-
BBIMH JIMHUSIMH C ABYMS TOUKAMH.

[lmaHBl CEKIMOHHBIX JOMOB HMEIOT OOJBIIYIO MPOTSDKEHHOCTh W BEI-
YepUYHMBAIOTCS B MEJIKOM MaciiTtabe, O3TOMY WX MOIONHSIOT YepTekaMu
IIJIAHOB CEKLUU.

Kumast cexmms mpeacraBisier co00W HECKOIBKO KBAPTHP C PA3INIHBIM
YHCIIOM KWJIBIX KOMHAT, PACIOJIOKEHHBIX OKOJIO JIECTHHYHON KIIETKH.
B 3aBucuMoOcCTH OT MONOXKEHUS CEKIUM Ha IUIaHE 3JaHUsl OHA UMEET COOT-
BETCTBYIOIIEE Ha3BaHWE M MapKUPOBKY. KpalHias cekuus Ha3BIBaeTCS TOP-
11oBoi u umeet Mapky T. I[IpomexyTodHasi CeKIMsi HA3bIBACTCS PSIOBOU U
umeet Mapky P (puc. 6.16).
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Puc. 6.15. Inan 2-ro 3Ta’ka MHOTOKBapTHPHOTO SKUIIOTO JIOMa

faxs munofoes smane
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Puc. 6.16. [Tnan THIOBOTO dTa)a MATHITAKHOTO HKUAIIOTO JaoMa

Tuns! KBapTHpP, Pa3NAYAONINECS Pa3MEPOM IUIOMIATN, UMEIOT Mapku A
u b. Yucno sxuibix koMHaT 0003HauaeTcs nudpamu. Tak, TOPIOBAs CEK-
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IS, COCTOAIIAs U3 OJHOW OIHOKOMHATHON KBapTHPBI M TPEX JBYXKOMHAT-
HBIX, OyZeT uMeTh cieayrouryo MapkupoBky: T (1A, 2B, 2B, 2B) (puc. 6.17).
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Puc. 6.17. Tlnan cexuuu T (1A, 2B, 2B, 2B) tunoBoro sraxa

OcHo6HOe Ha3HaueHue niaHa — AaTh o0lIee mpecTaBiIeHue o Gopme u
pasMepax Jaoma, O YHCJIE CEKIM, IUITAHHPOBKE KBAPTHP M TEXHUKO-
SKOHOMMYECKOHN XapaKTepUCTUKE KBapTUp W cekuuil. [IpucTymnas K Beluep-
YHBAHUIO IIJIaHA, CIEAyeT IOMHUTD, YTO N300pakeHHE IJIaHa 3/1aHUs HEO0O-
XOJUMO paclioyiaraTb JJIMHHOW CTOpPOHOHM Boib jucta. CTOpOHY IiaHa,
COOTBETCTBYIOIIYIO TIIaBHOMY (pacamy 3JaHHsA, PpEKOMEHAyeTCs oOpamaTh K
HUXKHEMY Kparo jucta. Ompenessisi Ha JHUCTE MECTO JUIA YepTeka IiaHa
3aHUS, CICIyeT YU9eCTh HAHOCHMEBIE pa3Mephl U MapKHPOBKY KOOPIMHAIH-
oHHBIX ocell. [loaTomMy YepTex MiaHa JOJDKEH pacnojaratbCs MpUMEpHO Ha
pacctostHuu 75—80 MM OT paMKH JINCTa. B KOHKPETHBIX CIydasX dTH pa3-
MEpBI MOTYT U3MEHSTHCSI.
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[Mocne onpeneneHust MECTOIOIOKEHUS IIJIaHA HA JINCTE U €ro Macurada
NPUCTYNAIOT K BblYepuuBaHUIO. [laH pexoMeHxyeTcsl BBHINOJHATH B Clle-
IyroLIei mocienoBaTensHocTH (puc. 6.18).
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Puc. 6.18. TTocienoBaTenbHOCTh BEIYCPYMBAHMS TUIAHA 3aHUS

1. HanecTn KOOpIUHALIMOHHBIC OCH, CHa4ajia MPOAOJBHBIC, IIOTOM IIO-
nepevynbie. KoOpIWHAIMOHHBIE OCH 3JaHUA M COOPYXKCHUH HAHOCAT
MITPUXOYHKTUPHBIMA JHHUAMH C JIUHHBIMH IOTPUXaMH  TOJIIUHON
0,3-0,4 mm. TormyckaeTcst mociie 0OBOIKH Y4EPTEKa OCH OCTABIISATH TOIBKO B
nepecedeHmsIX cTeH. Ha mianax pa30MBOYHBIE OCH BBEIBOIAT 3a KOHTYP CTE€H
1 MapkupyroT. [ MapKupoBKH OCei Ha CTOPOHE 3[aHWSA C OOJBIIUM HX
YHUCIIOM HCTONB3YIOT apadckue mudpsl 1, 2, 3 u T. 1. Yamie Bcero Gosbliee
YHCIIO OCEM IIPOXOUT Tonepek 3aanus (puc. 6.19).

Jis MapKUpOBKH OCell Ha CTOPOHE 3JaHHsI C MCHBIIMM HX YHCIOM
NoJb3yIoTCsl OykBamu pycckoro andasura: A, b, B u 1. 1. BykBamu, xak
MPABUJIO, MAPKUPYIOT OCH, UAYIINE BIOJb 31aHus. [Ipu 3TOM HE peKOMeH-
JyeTcsl ynoTpeOisTh OyKBHI 3, I71, O, X, bl, b, b, I, Y, I, E. Ecmu nns
MapKHPOBKH OCEW He XBaTaeT OyKB aiaBUTa, JOIMYCKACTCS MapKUPOBKY
NIPOJIOJDKATh YABOCHHBIME OykBamu 1o Tuiy AA, BB u t. 1.

Jlnst 0003HaUeHUsT KOOPAMHALIMOHHBIX OCeH OJOK-CeKIMHA KWIBIX 311a-
HUW TIPUMEHSIOT WHIEKC «C». B TBOWHBIX KpYXKKax HAaHOCAT 0003HAYCHHE
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KpalHUX KOOPAMHAIMOHHBIX OCEN OJIOK-CEKIMH MOCIe KOMIOHOBKHM IOMa
(puc. 6.19).
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Puc. 6.19. CeTka KOOpAMHAMOHHBIX OCEH HECYIIUX KOHCTPYKIHI 3aHUs

MapkupoBKy HauMHAIOT CJE€Ba HAlpaBO M CHU3Y BBepX. lIpomycku B
TIOPSIKOBOM HyMepanuu ¥ ayidaBuTe NMpU MPUMEHEHWH OyKBEHHBIX 000-
3HAaYCHUH He AonmycKaroTcs. OOBIYHO MapKUPOBOYHEIC KPYXKKH pacroara-
IOT C JIEBOW U HIKHEH CTOPOHBI 3AaHUs, AUAMETP UX COCTaBisieT 6—12 Mm.

KoopavHallMOHHBIE OCH SIBJISIFOTCS YCIOBHBIMH F€OMETPUYCCKUMU JTU-
HusiMu. OHH CITyXKaT Ui NPUBS3KU 3aHUS K CTPOUTCIHLHOW KOOPAUHAIIM-
OHHOM CeTKe, a TaKKe Ui ONPEACICHUS MOJIOKCHHUS HECYIUX KOHCTPYK-
LU, TaK KaK 3TH OCH MPOBOJAT TOJBKO IO KAMUTAIHHBIM CTCHAM U KOJIOH-
HaM. B oTAEnBHBIX ciydasx OHH MOTYT HE COBIANATh C OCSIMH CUMMETPHHU
CTeH.

2. IlpoueptuTh TOHKUMH JuHUSMH (TommuHONW 0,3—-0,4 MM) KOHTYPBI
MIPOAOJBHBIX W MONEPEYHBIX HAPYKHBIX U BHYTPEHHUX KaIHTAIbHBIX CTEH
1 KOJIOHH.

KamuTaneHble HapyXHBIC W BHYTPCHHHUE CTCHBI, KOJIOHHBI U JAPYTHUEC
KOHCTPYKTUBHBIC 3JICMCHTBI ITPHUBS3BIBAIOT K KOOPIMHAIMOHHBIM OCSIM, T. €.
OTIPENICISIOT PACCTOSHUE OT BHYTPEHHEH HMJIM HApPY>KHOU IJIOCKOCTH CTCHBI
WJIM TEOMETPUYECKON OCH DJIEMEHTA 10 KOOPAMHALIMOHHON OCH 3/1aHusl.

3. BbIuepTUTh KOHTYpHI EPEropoOK TOHKMMH JinHUsMH. Crhenyer o0-
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paTuTh BHUMAHHE Ha Pa3NIMuve B NMPHUCOSAWHEHWH HAPY)XHBIX W BHYTPCH-
HUX KalUTAJIbHBIX CTEH M KaIUTAIBHBIX CTCH U IIEPErOpoJIOK.

4. BeIMOMHUTG pa3OWBKY OKOHHBIX W JBEPHBIX TPOEMOB U 00BECTH KOH-
Typbl KalWUTaJIbHBIX CTEH M IIEPEropoJioK JIMHHUSIMH COOTBETCTBYIOLIECH
TOJIIIAHBL.

VYcnoBHbIE 0003HAYCHUSI OKOHHBIX U JABEPHBIX IIPOEMOB C 3aIllOJHEHHEM
u 6e3 Hero n300paXkaloT COTVIAaCHO CTaHAapTy. [Ipu BElUepuMBaHUHM IUTaHA B
macmrade 1:50 nnn 1:100 npu HamM4YMK B IpoeMax 4eTBepTed UX YCIOBHOE
n300pakeHNe Jaf0T Ha YePTEKe.

Yemeepms — 3TO BBICTYIl B BEPXHHX U OOKOBBIX YaCTSIX IPOEMOB KHp-
MMUYHBIX CTEH, YMEHBIIAIOMNN IPOIYBAEMOCTb U 00JIErJaloNni KperieHne
KOPOOOK.

[Ipu BBIOOpE TONIIMHEI JIMHUU OOBOJAKH CIIEAYeT y4ecTh, YTO HEHECY-
e KOHCTPYKLUH, B YACTHOCTH KOHTYPBI IIEPErOpoJIOK, OOBOIST JTMHUSIMU
MEHBIIIeH TOJIIMHEI, YeM HECyIIHe, T. €. KalUTaJbHBIC CTEHBI M KOJIOHHBL.

5. BeruepTuth yciaoBHbIE 0003HAYCHUS JICCTHUIL, CAaHUTAPHO-TEXHHYEC-
KOTO | IIPOYero 000pyIOBaHMs, a TAKKE YKa3aTh HAIIPAaBICHNE OTKPBIBAHUS
nBepei. Ha ninanax mpoMBINIIEHHBIX 31aHUH HAHECTH OCH PEIILCOB MyTEH.

[Tpu BBITTOTHEHNH YepTEKEH IIaHOB 31aHNH Tpadudeckoe 0003HaUYECHUE
npudOpPOB CaHUTAPHO-TEXHUYECKOTO OOOPYIOBaHMS, IEYeH CIeqyeT BbI-
YepurBaTh B MacIITadbe, IpUHATOM UL JAHHOTO IUTaHa.

6. HanecTu BBIHOCHBIE, pa3MepHBIC JIMHUH 1 MApKUPOBOUHBIE KPYIKKH.

[TepByro pa3sMepHYIO JUHUIO CJIEAyeT pacroyiaraTh He Ommmke 10 MM oT
KOHTypa uepTexa. OJHAKO B CBSI3M C TEM, YTO Iepe] NMepBOW pa3MepHOU
JTUHAEH 3a TabapuTOM IUIaHA YacTO Pa3MEMIAl0T MapKH pa3IMIHBIX dJIeMEH-
TOB 3J]aHUs, 3TO PACCTOsIHUE yBenuuuBaroT 10 14-21 mm u Gosee. Tlocie-
IIyIOITUE pa3MEepHBIC JIMHUU PACHOJaraloT Ha PACCTOSHUN MHHUMYM 7 MM
JpyT OT Apyra. Pasmepsl, Beixopsimue 3a rabaput 1aHa, 4amie BCero HaHo-
CAT B BUJIC TPEX MU OoJiee pa3MepHBIX Ilenovek. MapKUpOBOYHBIE KPYKKH
Pa3OMBOYHBIX OCEH pacrojaraloT Ha paccTOSHUU 4 MM OT IOCJIeIHEH pas-
MEpPHOH JIMHUH.

7. IlpocTaBuTh HEOOXOIMMBIE pa3Mephl, MapKH OCeil U JPYrHX dJIEMEH-
ToB. B rabapurax IuraHa yka3aTh pa3Mephl NOMEIICHHH, TOJIIHWHY CTEH,
NIeperopoioK, MPHUBSA3KY BHYTPEHHUX CTE€H K Pa3OMBOYHBIM OCSIM, IEPEro-
POJOK K BHYTPEHHHM M Hapy>KHBIM CTEHaM WIM K Pa30MBOYHBIM OCSIM.
Hanectn pa3meps! mpoeMoB BO BHYTPEHHHUX CTEHAX, B KHPIIMYHBIX IIEPETO-
pOJKax, a TaKKe MX NPUBSI3KY K KOHTYPY CTEH WIH K pa3OUBOYHBIM OCSIM.
Pa3meps! ABEpHBIX MPOEMOB B IEPETOPOAKAX Ha IUIAHE HE ITOKA3bIBAIOT.
Ha rutaHax mpoMBIIUICHHBIX 3/JaHNi HAHECTH YKJIOHBI I10JIOB.

3a rabaputoMm 1IaHa, OOBIYHO B TIEPBOW IIETIOYKE, CYUTAs OT KOHTYpa
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IUTaHa, PACIOJaraloT pa3Mephl, YKa3bIBAIOIINE IMIMPHUHY OKOHHBIX W JIBEp-
HBIX MPOEMOB, NMPOCTEHKOB M BBICTYMAIOUIMX YacTell 3JaHUsl C MPUBSIZKOM
UX K OCSIM.

Bropas menouka BKIIOYAaET B ce0sl pa3Mep MEXIy OCSIMHU KaluTATbHBIX
CTeH W KOJOHH. B TpeTheil memouke mpoCcTaBIsIOT pa3Mep MEXAY KOOPIH-
HallMOHHBIMU OCSMHU KpaHHUX HAPYXKHBIX CTEH.

[Ipu ogrHAKOBOM PACIIONOKEHUN MIPOEMOB Ha ABYX IIPOTHUBOIIOJIOKHBIX
(acanax 31aHUS JOMYCKACTCSI HAHOCHThH Pa3Mephl TOJNBKO HA JICBOM U HUX-
Hell cTopoHax maHa. Bo Bcex Opyrux cirydasix pa3Mepsl CTaBsT CO BCEX
CTOpOH ILJIaHa.

Ha mnmanax mpoOMBINUIEHHBIX 3IaHUA MPH MHOTOKPATHOM ITOBTOPEHUH
OJHOTO U TOTO K€ pa3Mepa MOKHO YKa3bIBaTh €r0 TOJBKO OJIMH pa3 C Kax-
JIOW CTOPOHBI 3[JaHMS, @ BMECTO OCTAJBHBIX Pa3MEPHBIX YHCET JaBaTh CyM-
MapHBI{ pazMep MEXIY KpallHUMH 3JIEMEHTaMU B BUJE MIPOU3BENIECHUS YUC-
Jla TIOBTOPEHUN Ha MOBTOPSIOIIMIACS pa3Mmep. Ha miaHax mpoMBIIIIEHHBIX
3laHUN YKa3bIBaIOT TAKXKE THUIBI MPOEMOB BOPOT M ABepel (B KpyxkKKax
JIHaMETPOM 5—6 MM), HOMEpa CXeM TePETOPOIOK H T. TI.

Ecnu mnowmaaps noMenieHuii npocTapisitioT Ha IJIaHe, TO 3HAYEHHUE pas3-
Mepa IUIOUIa I JTy4Ille paciojiaraTb B yIily depTerka KakKJoro IIOMEIICHHS,
JKeJaTeIbHO B MPAaBOM HIKHEM, U MOAYEpKUBaTh ee. [lnomanu noMenieHuit
gare BCero MpUBOIAT Ha TUIAHAX TPaXXTAHCKUX 3MaHHH.

[Ipu BBIYEpPUMBAHUHM ILIAHOB 3[IaHWM, BBHIMOJHEHHBIX M3 KPYIHBIX OJI0-
KOB WUIM IIaHEeNeH, YUCIO0 pa3MepoB 3a KOHTYpOM IUIaHA, KaK IIPaBHIIO,
yMmeHblnaercs. Yaie Bcero ykasblBaloT TOJBKO pa3Mephbl MEX]y BCEMHU KO-
OpPIMHAIIMOHHBIMH OCSIMH U MEKAY KpalfHIMH OCSMHU.

Ipu opopmiteHNH YepTeKa TUTAHA 3[aHUS CIEIyeT UPPHI U OYKBBI Ma-
POK ocel M mudpbl, 0003HAYAIOIINE THIONIAb TIOMEIICHUHA 3MaHUs WA MX
MapKHPOBKY, MUACATh 00JIee KPYITHBIM MIPU(TOM, YeM pa3MEpPHBIE.

8. BbINONHUTE HEOOXOJMUMbIC HAIITUCH.

Ha nmianax npoMBIIUIEHHBIX 31aHUH MUILYT HAUMEHOBAHUE TOMEILCHUI
WA TEXHOJIOTHIECKHX YIaCTKOB C YKa3aHHEM KaTEerOPHUHU IIPOM3BOJICTBA TIO
B3pBIBHOM, B3pPBHIBONOXKAPHOM M TMOXapHON omacHocTH. Jlomyckaercs
HaMEHOBAHHE MOMEIICHUH M KaTeTOpWil MPOM3BOJACTBA ITOMEIIATh B IKC-
IUTMKAUU ¢ HyMepauueld MOMEUICHHM Ha IUIaHe B KPYXKKax IUaMeTpOM
6-8 mm.

HanMmeHnoBanne momemieHHH MOXeT OBITh yKa3aHO M Ha YepTekax Iuia-
HOB TpaxgaHCKuX 3aaHuil. Haj weprexoM IulaHa [eiar0T HAIMNKCh.
JIns mpOMBINIICHHBIX 3/IaHUI 3TO OyAeT ykazaHue o0 ypoBHE IT0JIa TIPOH3-
BOJICTBEHHOTO nomenenus no tuny «Ilnan Ha ot™. 2,350». Ci1oBO «OTMET-
Kay» MUIIYT COKPAIICHHO.
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JUis TpaKIaHCKHMX 3[aHWH B HAIIHMCH MOXXHO IHCAaTh HANMECHOBAaHHE
sTaxa no tuny «[lman 1-ro staxa». /i1 MHOrOATaXKHBIX 3[JaHUH 4EepPTEXHU
IUIAHOB COCTABILSIIOT OTAENBHO AJSI KaKAOTo 3Taka. Ho eciam psin sTaxei
MMEET OJJMHAKOBYIO IUIAHWPOBKY, TO BBIUEPUYMBAIOT IIAH OJHOTO W3 HUX,
B HAANHNCH YKa3blBAIOT BCE O3TaXKH, MMCIONINE IOJOOHYIO IUIAHUPOBKY.
Hanpumep, «Ilnan 2-ro u 3-ro staxei». Eciu 3maHue ogHO3TaXkHOE, TO
3Tax He yKa3bIBaroT. Haamuce He HOAYEPKUBAIOT.

9. O603HaYNUTH CeKYILHE MIIOCKOCTH pa3pesos [5, 15].

UepTexu MIAHOB 3TaXEH COMPOBOKAAIOT cHenU(UKANUSIMH Tapaepoo-
HOTO 000pYyIOBaHMs, SKCIUIMKALMEH IIOMEIIEHUH U T. 1.

6.2.7. lInans! pyHnameHToB

Kak yxe ormeuanock paHee, ¢pyHdamenm — 3TO 4acTh 3[aHUs, KOTOpas
HaXOJIWTCS B 3eMJI€ U Ha KOTOPYIO OMHUPAIOTCS CTEHBI M KOJIOHHBI. DyHma-
MEHT CIY>)KUT JJI1 Tepellaud U paclpeiesieHus Harpy3Kd OT 3[aHusl Ha
rpyHT. Bepxusas gacte pyHmaMeHTa Ha3hIBACTCS MOBEPXHOCTHIO, HIKHSISA —
noJoIBOK (yHIameHTa. PaccrosiHue OT HMXKHEro ypOBHSI IOBEPXHOCTH
3eMJIH 10 TIOAOMIBHI (PyHIaMEHTa Ha3bIBACTCS TIIyOWHOW 3aI0KESHUS.

DyHIaMEHTHI MOAPA3AESIOT Ha JEHTOYHBIE, PACHIOJIOXKEHHBIE IO BCe-
MH HECYIIUMH CTEHaMH 3/aHUus (HanpuMep HapyKHBIMH CaMOHECYIIHNMH),
cTos0yaTele B BUJE OTACJIBHO CTOSIIIMX CTOJOOB, CIJIOIIHBIC M CBaiHBbIC

(puc. 6.20).

Puc. 6.20. Bunps! hyHIaMEHTOB: @ — ICHTOYHBIIL; 6 — CTONOYATHIN; 6 — CIUIOLIHOM; ¢ — CBAHBII

Inanom pynoamenma Ha3BIBAIOT pa3pes 3MaHUS TOPU30HTAIBHOMN IIJI0C-
KOCTBIO Ha ypoBHe oOpe3a ¢yHnameHTa. Ha 3TOM IutaHe moka3bIBalOT KOH-
¢urypanuro GpyHIaMEHTOB NOJ HECYIME CTEHBI, OTAEIBHO CTOSIINE CTOJI-
Obl W KOJIOHHBI, TEXHOJIOTMYECKOe oOopyaoBaHue M T. 1. IlnmaHel ¢yHna-
MEHTOB MOT'YT ObITh BbIYepUeHbl B MaciuTade 1:100, 1:200, 1:400.

BeimonuATe miaH (GyHAaMEHTOB HAUYMHAIOT C HAHECCHUS! pa30MBOYHBIX
ocell. Y OTIeNIbHO CTOSIIUX CTOJIOOB U KOJIOHH IlepecedeHre Ocel JOIKHO
OBITH 0053aTETHFHO COXPAHEHO Ha KOHTYpE CTOJI0A.
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Yamie Bcero KOHTYpH (YHOAMEHTOB OOBOAAT JHHHUAMH TOJIIIUHON
0,5-0,8 mm. Ha mane ¢pyHnaMeHTOB ITOKa3bIBAIOT KOH(UTYpAIMIO MTOJOII-
BBl (PyH/IaMEHTOB, TOI0CTOHOK IO (PYHIAMEHTHI, YCTYIIBI AJIS IIepexoia OT
OJIHOW TITYOWHBI 3AJI0KEHUS K IPYTOH U UX pa3Mephl, a Takke QyHIaMeHT-
HBIe OaJKH, MapKu COOPHBIX 3JEMEHTOB M MOHONWTHBIE y4acTKu. Kpome
TOro, Ha IIaHe (PYHIAMCHTOB HM300pakKalOT OTBEPCTHUS IS MHKCHEPHBIX
KOMMYHHKAIIUH C TMPUBSI3KOM UX K OCSAM M OTMETKOM HU3a OTBepcTus. [my-
OuHy 3anoxxeHus (YHIAMCHTOB Ha IIaHE 0003HAYAIOT I'eOJIC3MUCCKON OT-
MeTKoH. ['eonie3nueckre OTMETKH YyIOTPEOIAIOT It 0003HAYEHUS TITyOUHBI
3aJI0KCHUS KaXJIOTr0 YCTyHa. YCTYIBI U OTBEPCTHS MOKA3bIBAKOT JTHHHUIMU
HEBUIIMOTO KOHTYpa. VIHOTAa KOHTYPHI OTBEPCTHH 3aTYIICBHIBAIOT.

Ha manHe yka3bpIBarOT MIMpHUHY 00pe3a ¥ MOJOUIBBI (pyHIaMEHTa C TpH-
BSI3KOH K OCSM.

Y (GyHAaMEHTOB U3 OTAEIHHO CTOSINUX CTOJOOB MMOKA3BIBAIOT JJIUHY U
IIMPHUHY Tela QyHIaMeHTa Ha BBICOTE KaKJOTO YCTYIa C MPHUBI3KON ITHX
Pa3MepoB K OCsM.

3a rabapuToM IIaHa HAHOCAT pa3Mephbl MEKIY Pa30MBOYHBIMHU OCSIMH 1
KpailHUMHU OCSMHU CTCH U KOJIOHH. YepTexu MIaHOB (yHIAMEHTOB COIPO-
BOXKIAIOT IPUMEYAHUSIMH, XapaKTepU3YIOIIUMI KOHCTPYKIHIO (hyHIaMEHTa
UT. I

6.2.8. O6MepoUHbIe YepTeKN 3TaHUS

JIJs apXUTEKTYPHO-CTPOUTENIBHBIX YEPTEKEU 3MaHus OOMEPSIIOT B Clie-
IYIOIINX CIIydasik: €CIHM B MPOLECCE CTPOUTEIHCTBA OTACIBHBIC 3JICMEHTHI
3/1aHUS BBITIOJIHEHBI HE 10 MPOEKTY U MO3TOMY HYXKHO COCTaBUTh UCIIOJIHU-
TENBHBIA YePTEeX; MPH HEOOXOANMOCTH BBHIYHCINTE 0OBEMBI TIPOU3BOICTBA
paboT mo HaType; NpU PEKOHCTPYKIIMU WA KAUTAJIFHOM PEMOHTE CYIIe-
CTBYIOIINX 3MaHUH, MPOCKTHAs JOKyMEHTAlWs Ha KOTOPHIE OTCYTCTBYET
UT. A

[Ipexne yem mpUCTyNHUTH K 0OMepaM, TIIATEIIFHO OCMAaTPUBAIOT 3IAHHS
BHYTPHU U CHapy>Ku. DTO MO3BOJISIET MO3HAKOMUTHCS C MJIAHUPOBKOM Mmome-
IICHWH, ONPEACINTh MaTepHrall KOHCTPYKIIHHA, YHUCIO W BHI 3aMEpOB, HYX-
HBIX JUId depTexkeil. Ecium u3MeHeHHe MpoekTa MpOM3OLUIO B IIpoLEcce
CTPOUTENBCTBA, TO NMPH 0OMEpPEe MOXHO HMCIHOJIB30BAThH JJISI OCHOBBI CyIIe-
CTBYIOIIHE YEPTEKH, OTPA3UB B HUX BCE U3MECHEHUSI.

ITpn oOmepax crapblX 34aHUI JETalOT SCKU3BI IUIAHOB U pa3pe3oB. Oc-
KHM3 MOXHO BBHITIONHATH Ha Oymare B kierouky. CHadama BEIYEPUMBAIOT B
JIBE JIMHUU KOHTYPBI HAPY)KHBIX, a 3aTCM BHYTPECHHHUX KAIUTaJIbHBIX CTCH H
CTeHBI JIECCTHHYHBIX KJIETOK. llocie 3TOro BEIUEPUYMBAIOT MEPErOPOAKH,
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OKOHHBIC W JIBEPHBIC IPOEMBI B HAPY)KHBIX M BHYTPEHHHX KaHTaTbHBIX
CTeHaX U NeperopoiKax.

OOMepsl PEeKOMEHTyeTCsl BECTH BABOEM HIIM BTPOEM PYIETKOW, MeTa-
JIMYECKON JIMHEUKOW WK IPYTUMHU U3MEPUTENbHBIMU UHCTpyMeHTamu. Ec-
JIU B 3[JaHIHM MHOTO BHYTPEHHHX MOMEIICHUH, TO CHaYasa 0OMEPSIOT U BbI-
YEPUYUBAIOT HAPYKHBIE CTECHBI.

TonumHy Hapy>KHOM CTEHBI MOJIYYaroT MyTEM 3aMepa B OKOHHOM Ipoe-
Me. OKOHHBIE U JABEPHBIE MPOEMbI HA ICKU3€ MOKA3bIBAIOT ynpoiieHHo. [Tpu
n300pakeHUH JBEpEH yKa3bIBAIOT HAINpPABICHHE OTKPBIBaHUS. B pa3zmepsl
OKOHHBIX TIPOEMOB HE BKIIIOYAIOT TOJIIHHY MITYKaTYPKH.

JIBepHOI IpoeM MOKHO 3aMEpHTh, €CITH KOpOOKa He 3ajieflaHa B CTCHY.
Korma 3amenka kopoOku He MO3BOJSET OCYIIECTBUTD U3MEPEHHS, Pa3MepHI
IpoeMa MOXHO OTIPENSIHTh M0 pa3Mepy ABepHOro moioTHA. [Ipm mobom
crocobe 3amepa pa3Mephl IBEPHBIX MOJOTEH MOJDKHBI OBITH yKa3aHBl Ha
00MEpOYHOM YepTexe. 3aMepsl OKOHHBIX M JBEPHBIX IPOEMOB PEKOMEH/IY-
©TCsI BECTH OT OJTHOM 0a3bl.

Bo BHYTpeHHHX NOMECIICHHUSIX OOMEPSIOT HE TOJILKO YEThIPE CTCHBI
KOMHATBI, HO U quaroHand. [loMemeHns HempsMOyroiabHO# (HopMbl pa3ou-
BAIOT HA PsIJI TPEYTOJBHUKOB U 3aMEPSIOT KaXAYI0 CTOPOHY TPEyToJIbHUKA.
TonumHy BHYTPEHHUX CTEH M MEPErOpPOJOK 3aMEPSIIOT B JBEPHBIX Mpoe-
Max. [Ipu oOMepe JTeCTHUYHOU KICTKH BBISBISIOT [UIMHY W HIMPHHY JICCT-
HUYHOW KIJIETKH, JICCTHUYHBIX IUIOIIAI0K U CTYIICHEH, a TaK)Ke BBICOTY TIOA-
CTyIICHKA H T. TI.

Kpome 3Toro HeoOXomuMo yka3aTh 9UCIIO CTyrneHer B mapiie. [Ipu co-
CTaBJICHUM 3CKHU3a W IUIaHA 34aHAA HEOOXOAMMO ITOKa3aTh PACIIONOKCHHE
U pa3Mepbl CAaHUTAPHO-TEXHHYECKOT0 000pyIOBaHUS, IPUMEHSS IS 3TO-
TO YCJIOBHBIE 00O3HAUEHWS, YCTAHOBJICHHBIE COOTBETCTBYIOIIMMH CTaHAAp-
TaMH.

JI71s1 BBIOJTHEHUS YepPTEKEN pa3pe3oB 3aMephl ClIEyeT BECTU OT KaKOu-
0o 6a3el, HampuMep OT mosia. OcCOOECHHO TIIATEIHHO PEKOMEHIYETCS 3a-
MEpATh JIECTHUYHYIO KIIETKY, TaK KaK YacTO I[OJIO)KEHHE OKOH B Heil
HE COBIIAJIA€T C BBICOTOM M pa3MeIlleHueM OKOH Bcero 3aaHus. Jis onpene-
JICHHUS TOJIIIMHBI MEXTY3TAXKHOTO HEPEKPHITHSA €r0 CIeIyeT BCKPHITh. Ecim
9TOTO CHeNIaTh HEJb3sl, TO HEOOXOAUMO 3aMEPUTh PACCTOSHHE MEXIY TOA-
OKOHHUKaMH IBYX CMEXKHBIX 3TaKeH, MpPHYEM 3aMepsl CIeAyeT BECTH IO
¢acamy. 3aTeM H3MEpSIOT PAaCCTOSHHE OT TOJa 10 IMTOJAOKOHHWKA, OT TIOJ-
OKOHHHKA JI0 TIOTOJIKa (puc. 6.21).
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Puc. 6.21. OnpenencHue TONIIHHBI
MEK/IyITaXKHOTO TIEPEKPBITHS

[To momy4eHHBIM pa3MepaM BBIYUCIIAIOT TONIIMHY MEXIYyITaXXHOTO Iie-
PEKpBITHA 1O hopMyIIe

X=L-(h-¢), (6.1)

riae L — paccrosiHre MeXay MOJOKOHHUKAMHU CMEXHBIX ITaXCH;

h — paccrosiHre OT TOJOKOHHKKA 10 TOTOJIKA BHYTPH MOMEIICHNUS;

€ — PacCTOsSIHUE OT MOJIa JI0 NOJOKOHHHUKA BHYTPH MOMEIICHUS.

Ha pa3spe3ax 10/KHBI ObITh yKa3aHbl pa3Mepbl BBIHOCA KapHH3a, Oaiko-
HA U JAPYTUX aPXUTEKTYPHBIX AJIEMCHTOB.

[Tpu oOMepax >IEeMEHTOB KPUBOJIMHEHHBIX OUEPTAHUN CISAYET UCTIOINb-
30BaTh METOJ KOOPIWHAT HJIM 3aCCUCK. 3aCCUKU CIEAYeT JeNaTh U3 JBYX
0a30BBIX TOUEK.

Ha 3cku3sl mI1aHOB ¥ pa3pe30B peKOMEHYETCsI HAHOCHTh pa3Mephl, To-
JIy4eHHbIe TI0 00Mepy, a He BBIYKCIICHHbIC. Y BS3KY Pa3MEpPOB MOXHO MpO-
BEPUTH BBIYHCIICHHUEM.

OOMepoYHbIE YEPTEKH BBIMOJHIIOT ¢ COONIOACHHEM TEeX K€ TPaBUII
rpadudeckoro o(pOpMIICHHS, YTO U YSPTEKH BHOBb CTPOSIIUXCS 3aHUN.

Kak yxxe oTMeuanoch, Ha MOJCBOM 3Tare HEOOXOAUMO MPOU3BECTH 00-
Mep Kakoro-innbo o0beKTa HEeIBHKUMOro uMyiiectBa. J[o mMosiBIeHUsT co-
BPEMCHHBIX TEXHOJIOTHI JJIsl 3THX EJICH UCIOIh30BAIKCh U B Psijie Clyda-
€B ellle MCHOJb3YIOTCS PYJIETKH, KOTOPbIe OBIBAIOT TECHbMSHBIMH U METal-
nmuueckum, umuHo 5, 10, 20, 50 M u 6ojee ¢ CAaHTUMETPOBBIMHU WITH MHJI-
JMMETPOBBIMHU [ICJICHUSIMH U MOTYT Pa3MaThIBaThCs W3 ILIACTMACCOBOTO
WM MeTayunyeckoro dytispa (puc. 6.22).
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Puc. 6.22. TpaguuonHas pynaeTka

Iepen ucmonp30BaHUEM PYIIETKY HEOOXOIMMO HMPOBEPUTH IMyTEM KOM-
MApUPOBaHUsI — CPABHCHHUS €€ JUIMHBI C MEPHBIM MPHOOPOM (ITATOHOM),
JUTMHA KOTOPOTO M3BECTHA C BBICOKOW TOYHOCTHIO. OAHAKO TpaJWLIMOHHbIE
PYJIETKA UMEIOT PsiJi HEAOCTATKOB, CPEOU KOTOPBIX HEBBICOKAs TOUYHOCTH
HU3MEPEHHUH, CJI0KHOCTH BBHITIOJHEHUS N3MEPEHUI OTHUM YeJIOBEKOM, HEBBI-
COKasi CKOPOCTb U3MEPEHUM.

B nacrosmee BpeMsi BMECTO TPaIWIIMOHHBIX PYJIETOK PaCIpOCTPaHEHHUE
TIONYYIITH JIa3epHBIE AATbHOMEPHI (JIa3epHBIC PYIETKH), KOTOPHIE ITO3BO-
JSIOT OCYHISCTBIATh W3MEPEHHS PACCTOSHUM, HE TPUBIEKas BTOPOTO
yYacTHHKa, TEM CaMBIM JeJast paboTy 1mo 3amepam OBICTPOil, a I3MEepeHHS —
TOYHBIMH, YTO SKOHOMUT BPEMS U PECYpPChl MPEIMPUITHS IPU TPOBEACHUHI
M3MEPHUTENBHBIX pa0oT. Ha puc. 6.23 mpeacraBieHa OCHOBHAS. MOJICIb MPH-
60opoB HoBoTO mokonenus Leica DISTO AS.

Puc. 6.23. Jlazepnstit namsaomep Leica DISTO AS

OcHOBHBIE TEXHHYECKHE XapakTepucTiku npudopos Leica DISTO npu-
BezieHb! B Ta0u. 6.2.
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Tab6nuna 6.2. Texnnueckne xapakrepuctuku npudopos Leica DISTO

Leica Leica .

Tlokaszarenu DISTO A5 DISTO A3 Leica DISTO plus
TOYHOCTH, MM +2 +3 +15
JlanpHOCTh M3MEPEHHH, M 0,05-200 0,05-100 0,2-200
B03MOXHOCTH H3MEPECHUST Eers Her Her
HEpPUMETPa U IUIOLIA/H CTEH
Bo3MOXHOCTH BBIOJHEHNS Eots Her Eots
KOCBEHHBIX H3MEPECHHI
KoncranTbl 1 Her 10
TlaMsTh, KOIMYECTBO 20 19 15
3alIOMHUHAEMBIX BETHYHH
HWnrepdeiic Her Her Bluetooth
IIporpamMHoe obecnieueHne Her Her PlusDraw/PlusXL
TTo3unmonHas ckoba Ectp Her Her
VIHTEerpupOBaHHBIi ONITHYECKHIT Eots Her Eots

BH3HUD

7. ABTOMATHU3UPOBAHHBIE TEXHOJIOT'MU
IT'PAOUYECKOI'O O®OPMJIEHUA MATEPHUAJIOB

7.1. TpeOoBaHUS K YPOBHIO NOATOTOBKH IO TeMe

B pesynbraTe H3ydeHUS TEMBI CTYACHT JIOJDKCH:

3HATh:

- IporpaMMHOE 00eCTIeYeHHE, HCIOIB3yEMOE B 3eMIICYCTPOUTEIHFHOM H

CTPOUTECIIBHOM YEPUYCHNH, €TO HA3HAYCHHUC,

- ocobeHHOCTH pabOThl C MaKeTaMu MPUKIAIHBIX MPOrpaMM MHpPHU BbI-
TTOJIHEHUH YEePTEKHBIX U 0(DOPMHUTETBCKUX padoT;

yMeTh:

- UCII0JIb30BaTh HCO6X0,HI/IMOC MporpaMMHOC obecrneueHue IIpyu BBIMOJI-

HCHHNU 3EMJICYCTPOUTCIIbHBIX U CTPOUTECIILHBIX qepTemeﬁ.

7.2. U3y4enue TeMbl

7.2.1. O0mue moJI0KEeHUA

CoBpeMeHHBIN YpOBEHb TPeOOBaHUH, TIPEABSIBISIEMBIX K KBAUTH(DUKAIII
CHELHUATICTOB, & TaKKe 00beM M Ka4eCTBO BBIIOJIHIEMbIX UMH Ha MPOU3-
BOJICTBE pabOT BBI3BIBAIOT HEOOXOAUMOCTHh 00yUeHHUsI paboTe ¢ psaoM Ta-
KeToB mpukiaaHeix mporpamm: aGeodesy Suite, GeoniCS, NKA_NET,
Planix Landscape Deluxe, Planix Home 3D, Auto CAD u T. 1.
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IMporpamma aGeodesy Suite mpeaHasHadeHa Ui aBTOMATH3aMUd paboT
10 CO3JaHUIO OTYETHBIX JOKYMEHTOB IIPH WHBEHTAPH3aLMK U OTBOJAX 3€-
MEJIBHBIX YYaCTKOB C BBIBOJIOM Ha IeyaTh CIEAYIONMX IpaguiyecKux A0Ky-
MEHTOB:

- IUIaH TPaHUI] 3eMJICIIOJIE30BAHUS C Pa3MELICHUEM 3eMJICYCTPOHUTEIb-
HOM TaOJIMIIBI ¥ ONTMCAHUEM TPAHUI] CMEKHBIX 3€MJICTIONB30BATEIICH;

- CXeMa IPUBSI30K BEPIINH YIJIOB [I0BOPOTA IPAHHUI] 3MJICIIOIb30BAHHUSI.

ITocTpoeHne MIIaHOB M CXEM OCYMIECTBIISETCS MO KOOPAMHATAM TOYEK,
BBOJIMIMBIX HETIOCPEACTBEHHO B MPOrpaMMe MM MOJYYEHHBIM U3 (ailioB n
nporpamMm oOpabOTKH MONEBBIX n3MepeHuil. [1o BBeAEHHBIM KOOpIHHATAM
IporpamMma co3JacT BCe HEOOXOANMBIE 3JIEMEHTHI YepTexa. B nanpHelmem
BCE 3T BJIEMEHTHI MOXKHO PEIaKTHPOBAaTh, Pa3MEINATh HA JHCTEC B HY>KHOM
MecTe, U3MeHTh (opmar (wpudT, UBET, THI JUHUK U T. 1.). Takke BO3-
MOJKHO HOCTPOEHHME CaMHM II0JIb30BATEJIEM JIOTIOJHUTEIbHBIX JIEMECHTOB!
TEKCTOBBIX M Tpaduueckux. [Ipm HEOOXOAMMOCTH BO3MOXKHO IMOCTPOCHHE
9JIEMEHTOB CUTYallUU ¢ BHIOOPOM YCIIOBHBIX 3HaKOB. ECiM BBINOJIHEHO KO-
JMPOBAaHHUE JIEMEHTOB CUTYallMH TPH TIOJIEBBIX paboTax, TO Hmporpamma
CaMOCTOSTENILHO CO3/1aeT IUIaH ChEeMKH. Bce MOCTpOeHHBIE DJIEMEHTHI Yep-
TeXa MPEICTABIAIOT CO00H eIUHOE IeNoe, YTO MO3BOJIIET JIETKO MacHiTa-
OMpoBaTh, IEPEMEINATh BECh TUIAH (CXEMY).

ITporpamma mpenocTaBisieT psif AOTOJHHUTENBHBIX HHCTPYMEHTOB IS
YIPOIIEHNS CO3aHUs U PEIaKTHPOBAHNUS IIAHOB M CXEM:

- Mactepa (MadIoHBI) IS CO3JaHMsI HEOOXOIUMBIX TEKCTOBBIX TOIITH-
ceil B 3aBUCUMOCTH OT Ha3HAUCHUS YepTexa u (hopMaTa JINCTa;

- Ha0Op MHCTPYMEHTOB JIsl CO3/IaHMsl HATJISIIHBIX CXEM II0JIEBBIX M3Me-
peHuit;

- HABUT'ALIMOHHYIO IaHeJb, TO3BOJISIOILYIO OCYLIECTBIISITh OBICTPBIN ITe-
pexoJ, TMOKCK, BBIJCJICHNE U JPYrHe ONEpaly CO BCEMU dJIEMEHTaMHU 4ep-
Texa (puc. 7.1).

Benenne nndpoBoil kanacTpoBoi KapThl PErHCTPALlMOHHOIO palioHa B
HACTOSAIIEE BPEMS OCYIIECTBIISETCS C MCHONB30BAHMEM IPOTPaMMBI BEe-
HUSI €JMHOTO TOCYIapCTBEHHOTO PETUCTPa HEIBM)KUMOTO UMYIIECTBA, PaB
Ha HETO U CAENOK C HUM Ul aBTOMAaTH3UPOBAHHOTO pabOvyero MecTa peru-
crparopa NKA_NET, pa3paboranHoii otaenoM HHOOPMAIIMOHHBIX TEXHO-
noruit 'PYII «HaunonansHOE Ka1acTpoBOE areHTCTBOY.

OKHO KapTbl COCTOMT. M3 OKHa OTOOpakeHMsl KapTorpaduieckod MH-
(opManuu; HHCTPYMEHTOB 715t pabOThI C KapToil; KHOMOK YIpaBJICHUS Kap-
TOW; MaJIOrOB HACTPOMKHM KapThl M YNPABJICHHS CIIOSMH; MH(OPMALMOH-
HBIX MMOJICH OKHA KapThl (puc. 7.2).
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Geodesy Suite - [Teonesnveckue noctpoenmun2]
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Puc. 7.1. Unrepdeiic mporpammser aGeodesy Suite

OkHo oTobpameHusa
KapTorpaguyeckoi
VIHCTpYMEHTLI KHOMKW ynpaBeneHua MHhopmaLimm

KoopauHaTsl kypcopa PaccToaHne

Puc. 7.2. OxHO kKagacTpoBOM KapThl B IPOrpaMMe BEICHUS €AUHOTO PErucTpa

HE/IBI)KMMOTO HMYILECTBA, TIPaB Ha HEro M CAEJIOK C HUM ISl aBTOMATH3HPOBAHHOTO
pabouero mecta peructparopa NKA_NET
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OkHO oTOOpakeHUs1 Kaprorpadudeckoldl MHOOpPMAMH TpeaHa3HAYCHO
JUIsl 3arpy3KH M yIAJCHHs CIOEB, IPOCMOTpa 3arpy’KEHHBIX CJIOEB B pa3-
JIUYHBIX MACIITa0axX, HAHCCCHUS HAIIUCEW, MOAMUCHIBAHUS OOBEKTOB,
BBIOOpa OOBEKTOB, M3MEPEHHs PACCTOSHUS MEXIY OOBEKTaMu H T. A.
Ha ¢parmente kanactpoBoil KapThl, IPEACTaBICHHOM Ha pHC. 7.2, 0TOOpa-
XKEHBl OOBEKThI HECKOJBKHX CEPBEPHBIX CIOEB (PACTHTEIBLHOCTH, TMIPO-
rpadusi, rpaHUIBl 3aPETHCTPUPOBAHHBIX 36MEIBHBIX YYaCTKOB H JIp.); TCK-
CTOBBIC HAJIMUCH C KAaZaCTPOBBIMU HOMEpPAMH YYaCTKOB MPEICTABISIOT CO-
6011 moamucH 0O0BEKTOB OJHOTO M3 3arpy’KEHHBIX CJIOEB; CTPOKa CO CBEJe-
HUSIMH O COJICP’KUMOM OKHA KapThl — 3TO HAINCh, HAHECEHHAS Ha KapTy;
3aIITPUXOBAHHBIA KPAaCHBIMH JIMHUSAMHU TOJHWTOH — BBHIOPaHHBIM Ha KapTte
YYacTOK.

Cucrema aBtomarusupoBaHHoro npoekruposanus (CAIIP) AutoCAD,
cosaanHas pupmoit «Autodesk», sBisercs B HacTosiiee BpeMs Haubouiee
pacIpocTpaHeHHOH NMPOrpaMMHOI rpaMuecKoil CHCTEMON aBTOMAaTH3UPO-
BaHHoro uepuenus. [Tocnennue Bepcun AUtOCAD BxittouatoT B ce0s cpea-
CTBa MPOCKTUPOBAHHMS, MOJICIUPOBAHUS W BH3yaJIH3alUU POCTPAHCTBCH-
HBIX KOHCTPYKIIMH, OCTYyNa K BHEIIHHM 0a3aM JaHHBIX, UHTCIUICKTYallb-
HBIE CPEACTBAa HAHECCHHS Pa3MEPOB Ha YEPTEXH, paboTHI ¢ (haiiimamMu caMbIx
pa3HooOpaszubix Gopmaros u Muoroe apyroe. AUtOCAD ssistercst 6a3oBoi
CHCTEMOM I 1Iesioro psia 6onee crienuaim3upoBanueix CAITP:

- apxurekTypHbIX CAIIP; 10 OTHONIIEHHIO K HHM YacTO HCIOJIb3yeTCS
ab6pesunatypa AEC — architectural, engineering, construction (apxuTexry-
pa, TUIAHUPOBKA, CTPOHUTEIHCTBO);

- reorpaduyeckux uHpopManronHbx cucrem (Geographic Information
Systems — GIS);

- ABTOMATU3MPOBAHHBIX CUCTEM YIIPABJIICHUS PECypcaMy;

- CHCTeM MYJIbTHMEANA U T. 1.

Ha puc. 7.3, 7.4 npuseneHsl BO3MOXXHOCTH HCIIOJIb30BaHHS TaHHOU
NIPOrpaMMBbI JUIs LIeJIeH 3eMJICyCTPOHCTBA M 3EMENIbHOTO KaJacTpa.

[Monynsaprocts AutoCAD B Mmpe 00yCJOBI€Ha BEChbMa Pa3BUTHIMH
CpencTBaMu pa3pabOTKM ¥ aJanTallii, KOTOPBIE ITO3BOJIIIOT CO3aBaTh
CIIeIMaIM3UPOBaHHBIC TIpUiIoXKeHHus, Takne kak AutoCADMechanical,
AutoCADElectric, AutoCADArchitecture, GeoniCS, Promis-e, PLANT-
4D, AutoPLANT, CITJIC GraphiCS, MechaniCS u ap.
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Puc. 7.3. CocTaBneHue CUTYyallMOHHOrO Miana B nporpamme AutoCAD
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Puc. 7.4. Yeprex 2-ro 9Taka, H3TOTOBJICHHBIH Ha OCHOBAaHUH IPOCKTA
MHOTro3TakHOro kuaoro goma B CAITP AutoCAD



GeoniCS — 3To yHHKaIBHBIA IPOrPaMMHBIM IPOIAYKT, paboTaromuil Ha
miarpopme AutoCAD Civil 3D 6o AutoCAD u mo3Bossiromumii aBToMa-
TU3UPOBATh TPOCKTHO-U3BICKATENbCKHE paboThl (puc. 7.5-7.7). JlaHHBIi
MPOTrPaMMHBINA POIYKT MPEAHA3HAYCH IS CHEIUATUCTOB OTIEIOB HM3bIC-

KaHHWH ¥ TeHILJIaHA.

= GeoniC$ 2007
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Puc. 7.5. Pabouee okHO
GeoniCS:

1 — 3aros0BOK OKHa;
2 — cucTeMa HepapXU4ECKUX
MEHIO;
3 — ropu3oHTANBHAS TAHENH
HHCTPYMCHTOB
4 — cTpoKa CBOMCTB 00BEK-
TOB,;
5 — BepTHKaNbHas MaHeIb
HHCTPYMEHTOB
6 — Kypcop MbIIIH;
7 — pabouee none;
8 — nH(popManMoOHHOE TOJIE;
9 — KOMaH/HAsI CTPOKa
10 — cTpoka cocTosTHUs
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Puc. 7.6. CocTaBiieHHe CUTYallMOHHOTO IU1aHa B nporpamme GeoniCS
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Puc. 7.7. 300paxeHne IIaHa COOPYKEHHS CICLUATH3UPOBAHHOTO
(U3KYIBTYPHO-030POBUTEIFHOTO H CIIOPTUBHOTO HazHaueHus «PyTOonpHOE moje»
¢ momotipio mporpamms GeoniCS

CREDO TOIIOIIJTAH — 3T0 MOIIHBIH NpOrpaMMHBINH KOMILIEKC, OTBE-
YaIOUIMH COBPEMEHHBIM TPEOOBAHMSM CO3aHusi, OOHOBJIEHHS ToIOrpadu-
YEeCKMX IUIAaHOB C HACTPaWBaeMbIMU OHMOJIMOTEKAMH CTWIEH M YCIOBHBIX
3HaKoB (puc. 7.8).

TTTTTT

Puc. 7.8. Unrepdeiic nporpammsr CREDO TOITOIUIAH
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7.2.2. OcobenHocTn padoTsl ¢ mporpammoii AUtoCAD

B mporpamme AutoCAD HOBBII uepTeX MOXKHO CO3/1aBaTh HECKOIbKU-
MH CHOCOOAaMH: C HMCIOJB30BaHUEM HPOCTEHIIEro wabioHa WIA C MOMO-
Wblo ¢aiina wabaona. B 000uX ciiyyasx MOXKHO BBIOpAaTh €AMHHLBI U3MeE-
PEHUS U COTJIaIIeHust O GOpMaTy €AMHHULL.

[pocreiimmii wabron MO3BOISIET OBICTPO MOATOTOBUTH U HayaTh HOBBIN
YepTeXX CO CTaHAAPTHBIMH ITapaMeTpaMH, COACpKAIIMMHUCS B Qaiine mad-
JoHa yepTtexa. [Ipu co3maHny depTerka Ha OCHOBE MPOCTEHIIETO IIadioHa
BBIOMpaETCsl OpUTAHCKAs WM METpUYecKas CUCTeMa €IUHUIl. DTHUM BbIOO-
POM OTIPEeNeNAIOTCSl 3HAYEHHUS 10 yMOJNYaHHWI0 MHOTHX CHUCTEMHBIX IIepe-
MEHHBIX, OTBEYAIOIINX 32 yIIPaBICHUE TEKCTOM, pa3METKON, CETKOMH, Irarom
n ¢aiiioM THNA JUHUHM MO yMoi4aHWIO M (ailioM 00pa3loB IITPUXOBKH.
ITpu co3nanum yepTeka Ha OCHOBE OPUMAHCKOU cUCmeMbl U3SMEPEHUH C-
MOJIb3YIOTCSl BHYTPEHHUE 3HAYCHUS 10 YMOJYAHMIO, a JUIl KOHTypa OTOO-
pPaKEHHUS CETKHM YCTAHABIMBAIOTCS 3HAYCHUS, paBHBIE 12x9 mioHMOB.
IIpu co3nanuu yepreska Ha OCHOBE MempUYEecKou cucmemvl U3MEPEHUN
UCIIONB3YIOTCSI BHYTPEHHHE 3HA4YEHHMS MO YMONYAaHWIO, a JUIsl KOHTypa
0TOOpaKEHHsI CETKH 10 YMOJIYaHHIO YCTAHABIIMBAIOTCS 3HAYEHHS, PaBHbIC
420%290 mm.

Bmecto Toro 4ToOBI KaXkIplil pa3 3alaBaTh HapaMmeTpbl NMPH CO3AaHUU
OJHOTHUITHBIX YEePTEXKeH, MOCTATOYHO OJWH pa3 Co3AaTh @aiin wabioua.
OO6bgHO B MIA0JIOHE XPaHATCS CICAYIONINE CTaHIAPTHBIC COTJAIICHUS M
IapaMeTphl: THII ¥ TOYHOCTh IPEICTABICHUS SIMHUIl; OCHOBHBIC HAITUCH,
PaMKH ¥ JIOTOTHIIBI; UMEHA cJI0eB; 3HaueHus mapametpos «lllar», «Certkay,
«OpTOY»; TPaHUIIBI CETKH, pa3MEPHbIC CTHIJIN; TEKCTOBBIC CTHIIN; THIIBI JIH-
Huii. @aiin mabimoHa MOKHO BBIOPATh M3 KOMILIEKTa MOCTABKH, MpHUIarae-
MOT0O K IIporpamMMe, WJIM CO3JaTh HOBBIH coOcTBeHHBIH. [lo ymomuanuio
(aiinpl mabnoHoB XpaHsaTcs B nanke template, mostomy mx mocTaToYHO
npocro HaiT. [Ipy 3TOM M3MeHEeHHUs, BHOCUMBIE B CO3JIaHHBIH Ha OCHOBE
11abJIoHa YepTexk, Ha caM Ia0JIOH BIMSHUS HE OKa3bIBaIOT.

Kaxnplii co3naBaeMblii 00OBEKT U3MeEpseTCs B edunuyax yepmedica. [le-
pell HayaJIoM PHCOBaHUsI HEOOXOANMO yKa3aTh (PU3NYECKUH CMBICH €JHHU-
IIBI IEpTEXa, UCXOIS U3 TOTO, KaKoil 4epTexk TpedyeTcs co3maThk. 3aTeM Ha
OCHOBE 3TOTO COTJAIICHHUS CO3/AeTCA YEPTEXK B HATYPaJbHYIO BEIHUMHY.
Hanpumep, paccTossHre OJHOW €AMHHUIBI YePTEkKa, KaK MPABUIIO, COOTBET-
CTBYET OJHOMY MIJUIIMETPY, CAHTUMETPY, AIOUMY WIH (yTYy.

[lepen HavamoM prCOBaHUS TaKke HEOOXOAMMO YCTAaHOBUTH popmam 1
KOIUYeCm8o O0ecAmudHbIX 3HAKO8 JUIA BBOJA W OTOOPaXKEHUS JUHEUHbIX
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eounuy. IlpencraBiaeHne CTHIS OTOOPaXCHHS W TOYHOCTH PACCTOSIHHN U
KOOPJMHAT MOXXHO BBIOpaTh HCXOJS M3 ONPEACICHHBIX OOIIETPHHSATHIX
cornamenuii. [lns BBoAa M 0TOOpaKEHHs] 3HAYEHUH MOXKHO HCIOJIB30BAaTh
JiecATHYHbIA Gopmat, Gpopmar oObI4HON IpoOH MM Apyroe 3HayeHue. Tum
€IIMHUIL] U TOYHOCTb 33Jal0TCA B AUAJIOrOBOM OKHE «EaMHUIBI uepTexa» ¢
MOMOIIEI0 MacTepa OBICTPOl MOArOTOBKH MM MacTtepa JeTaabHOM ToAro-
TOBKH. [IpH 3ajaHNKM TOYHOCTH €MHUL] 3HAUCHHUST KOOPJUHAT U PaCCTOSTHUH
okpyTisiIoTca. OnHaKO BHYTPEHHSS TOYHOCTh KOOPIWHAT M PACCTOSHUHN
BCErJla COXpaHAETCS] He3aBUCHUMO OT 0TOOpaxaeMOH TOUHOCTH.

[IpencraBnenne OoTOOpakEHUS y2nog Ha YEPTEkKE MOXKHO BBIOpATh HC-
XOZsI U3 OIIPENEeNICHHBIX OOIMENPUHATHIX cornamennii. Corjamennus o yr-
JIOBBIM €IMHHIIAM ONPEACISIOT HYJIEBOW yroijl M HANpaBICHUE M3MEpPEHHA:
110 YaCOBOM CTpEeJIKe MJIM MPOTHUB 4acoBou cTpenku. Kpome Toro, ciemyer
3a7aTh TUI COUHUIL] U TOYHOCTH NPEJCTABJICHHS 3HaUCHUH. 3HAYECHUs YIIIOB
MOTYT BBOJAMTBCS B Tpajax, pajauaHax, TONOrpapMYecKux eAnHHLAX,
a TaKKe B rpagycax, MUHYTax M CEeKyHJax.

Jlist ynoOcTBa 4UTEHUs YepTeKel 3alaroTcsi cmanoapmel, odecreunBa-
fomye eanHeTBo Mx odopmieHus. [loap3oBarens MOXET YCTaHAaBIMBATH
CTaHAAPTHl UMEH CJIOEB, TEKCTOBBIX M Pa3MEPHBIX CTHJIEH, THIIOB JIMHWH,
MIPOBEPATH YEPTEKHM HA COOTBETCTBHE THM CTaHIApTaM H B CiIydae oOHa-
PYKEHHsSI HApyIHICHUN M3MEHSTh CBoWcTBa. [IpuMeHeHue cTaHAapTOB OCO-
OCHHO PEKOMEHIYEeTCS TPH COBMECTHON paboTe KOJUICKTHBA HalX OXHUM
MIPOEKTOM, TaK KaK CTAHAAPTHI YIPOIIAIOT TIOHUMAHHE YepTeKeH IpyruMu
YIEHAMH KOJIJICKTHBA.

IIporpamma AutoCAD no3BoJsieT UCHIONb30BaTh NAHOPAMUPOSAHUE AT
nepeMelIeHHs BUJia 10 00JIaCTH PUCOBAHUS WM 3YMMUPOSAHUe JUTIA U3Me-
HEeHMs 3KpaHHOro yBenndeHus. C nmomouipio napamerpa «B peaabHOM Bpe-
MeHn» koMaHsl [IAH M0oXHO npocMarpuBaTh pa3jindHbIe YYaCTKH yepTe-
Ka, TIepeMelasl Kypcop B Hy)KHOM HanpasieHuu. [IpudeM nanHas komanzaa
HE M3MEHSET PaclojOXEHHs U aOCONIIOTHBIX pa3MepoB OOBEKTOB, U3MEHS-
IOTCS JIUIIB pa3Mepsl 0TOOpakaeMOW YacTH depTeka, T. €. BHAA. Y BelIude-
HHUE WX yMEHBIICHNE BUIA JTOCTUTACTCS MyTeM H3MEeHEeHUs Ko3dduimenTta
9KPAHHOTO YBEIUYCHUS, KaK U MIPH YBEIMUCHNH WIH YMEHBIICHUN KaMepoi
(puc. 7.9). Komanma [TOKA3ATDH He u3Mmenser aOCONIOTHBIX pPa3MEPOB
00BEKTOB, M3MEHSETCS JIMIIh KPATHOCTh yBEIMUCHHS BHIA Ha SKpaHe, T. €.
pasMepsl oToOpakaemoro ¢parmeHTa deprexa. [Ipu paboTe ¢ MeNKUMH
JIETAISIMHM 4epTeka 4acTo BO3HHKACT HEOOXOANMOCTh YMEHBLINTh YEPTEXK,
4TOOBI IPOCMOTPETH ClICJIAHHBIE U3MEHEHHs Ha obiieM Buae. st ObicTpo-
ro BO3BpaTa K npeabiaymemy Buny ciayxut koMmanaa IIOKA3ATD c napa-
MeTpoM «IIpenbirymuii».
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Puc. 7.9. Iloka3 npsiMOYyroJbHO# 001aCTH KPYHMHBIM [UIAHOM

Iponece co3manus u BBIBOJA Ha Ievarh (aiia dyeprexka B MPOCTPaH-
CTBE MOJENM OTIMYAeTCa OT Ipolecca uepueHus BpyuHyro. B AutoCAD
UMEIOTCA JBE pa3lIndHbIe paboume Cpedpl: OToOpakaeMble Ha BKIAJKAX
MOJIENH M Pa3METKH JINCTA. JTH BKIAIKH PACIIOIOKEHBI BHU3Y OKHA. J[BY-
MEpPHBIH YepTeK, IMEIONINA OAWH BHUA, MOXET OBITh MOJHOCTBIO CO3JaH B
MIPOCTPAHCTBE MOJENH. 3AeCh ke, 0e3 HCIOIB30BAHNS IPOCTPAHCTRA JINCTA,
K HEMY MOXKHO J00aBJISITh aHHOTAITUH. DTO OOBIYHBINA METOJ CO3JAHMS Uep-
texelt AutoCAD. Hcmons3yst ero, MOKHO BBIYEPUYHMBATH 3[aHUS WU T€O-
rpadudeckue obmactu B macmTabe 1:1, HO MPH HAHECEHHH TEKCTOBBIX
HAJIMUCEH, pa3MEpOB M OCHOBHOW HAJIMCH HEOOXOIMMO COONIONATh Mac-
mrab neuaty. JJaHHBIH cIOCO0 OYCHB MPOCT, OJTHAKO UMEET PSIJl OTpaHuYe-
HUI: MPUMEHSCTCS TOJBKO JISi NBYMEPHBIX YEPTEIKEH; HE MO3BOJIACT CO-
3l1aBaTh HECKOJILKO BHJIOB WJIH UCIIOJIb30BaTh HACTPOMKH CJIOCB, 3aBUCUMBIC
ot Buza. OH BKJITIOYAET B ce0sl CIEAYIONINE Oeticmaus.

YCTaHOBKY €AMHUI] H3MEPEHNS (SIMHUL UepTexka) Il YepTexKa;

YCTaHOBKY PEXMUMa OTOOPaKEHHS SAWHUI] YePTeKa;

BEIUMCIICHHUE U 33/1aHUe MaciiTaba pa3MepoB, aHHOTAITHH U OJIOKOB;

MIOCTpOCHHE YepTexka B MacmTade 1:1 B mpocTpaHCTBE MOJICTIH,

cO3/1aHNe aHHOTAIIMK ¥ BCTABKY OJIOKOB B ITPOCTPAHCTBE MOJICIIH;

BBIBOJ] YSPTEXKa Ha MEYaTh B 3apaHee 3aJJaHHOM MacinTade.

VYnpasneHue o0bEKTaAMH YEPTEkKA, UX OTOOPAKECHUEM M BBIBOJOM Ha
MeYaTh OCYIICCTBIIACTCS MyTEM M3MEHEHHUS C80LCcmE OOBEKTOB: CIIOS, THIIA
JINHWY, [[BETA, BECa JIMHUM U CTWIA 1e4atu. Crou MOA0OHKI JISKAITUM IPYT
Ha Jpyre MpO3payHbIM JIMCTaM KalbKH, Ha KOTOPBIX Pa3MEIIA0TCs Pa3iny-
HBIC TPYIIBI JaHHBIX yepTexka. JI0oi rpaduyeckuii 00BEKT YepTeka 00-
JIaJJaeT TAKUMHU CBOMCTBAaMH, KaK LIBET, TUI U BeC JIMHUI. JIpyrue xe cBoii-
CTBa XapaKTePHBI TOJBKO JJIs ONpPEICICHHBIX OOBEKTOB, HAaIpHUMeED,
OKPY)KHOCTh XapaKTepH3yeTcs PagnycoM U IDIOMAIbI0, a OTPE30K — JIIH-
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HOH | yTJIoM HakJIoHa. MOKHO Ha3HAYHMTh 00BEKTY JINOO CBOKCTBA CJIOS, HA
KOTOPOM OH HaXOJWTCs, KOO clenuaibHble CBOWCTBA. [[gem yrpolaer
pacro3HaBaHMUE CXOAHBIX 3JIEMEHTOB Ha YEPTEXKE, a Mun JuHUL — pa3rpaHu-
YEeHUE Pa3IUUHBIX JJEMEHTOB MOCTPOCHUs. Beca nunuii OTpaXkaroT pasmep
WIN THI HaYepPTaHUs 00BbEKTa ¥ MCHOJIB3YFOTCS /ISl TOBBIMICHUS HATJISIHO-
CTH 4epTexa. PacnosnoxkeHne 0OBEKTOB Ha Pa3iUYHBIX CIOSIX ITO3BOJISIET
yIPOCTUTh MHOTHE OIEpalyy M0 YHNPaBICHUIO NaHHBIMH depTexa. CBoii-
cTBa OOBEKTOB 4YEPTE)Ka MOKHO M3MEHITH C MOMOIIBIO MMAJHTPHI CBOMCTB
WA TTAaHEJTH OBICTPBIX CBOMCTB.

JI71 9acTHIHOTO WM TTOITHOTO KONUPOBAHUA CE0UCTE OJHOTO 00BEKTa B
JIPYTOH WM HECKONBKO IPYTHX O0OBEKTOB MCHOJNB3yeTcs GpyHKuusa «Komm-
poBaHHE CBOHCTB». MOXHO KONMHUPOBATh TaKWE CBOWMCTBA, KaK IIBET, CIIOM,
TUII JITHWH, MaciuTal THIA JIMHUH, BEC JIMHUH, CTWIIb [IeYaTH, epeornpeie-
JICHHE CBOMCTB BUAOBOTO SKpaHa, TPEXMEPHYIO BBICOTY M JIpyr'e CBOUCTBA.
ITo ymonuanuo Bce NEPEHOCUMBIE CBOMCTBAa KOMMPYIOTCS U3 MEPBOTO BhI-
OpanHHOro o0ObekTa B npyrue o0bekThl (puc. 7.10). s Toro urods! 3ampe-
TUTh KOMMPOBAHUE OINPEJEIICHHBIX CBONCTB, MOXKHO BOCIOJIB30BATHCS OII-
nueit «HacTtpoiikuy, ykazaB CBOWCTBA, KOTOPHIE HENb3sI KOMUPOBATS.

T
AT .
- £
o &

Puc. 7.10. KomupoBaHue CBOHCTB 00beKTa

B Hauane paboThI ¢ MPOSKTOM IPOUCXOINT 3arpy3Ka BCEX mMunos JuHuil,
UCIIONIb3yeMbIX B uepTexe. [Ipu HEOOXOAUMOCTH MOXKHO MOJYYUTh CIIUCOK
BCEX THIIOB JIMHUM, 3arpyK€HHBIX B YEPTEK HIM COJICPXKAIIUXCA B
LIN-daitre onvcanuii TUIIOB JTMHUNA. B omucaHWy THIa TUHUN MOXHO 3a-
JaBaTh MacuIiTad Juis peryJupOBaHHs OTHOCHUTEIbHBIX JIMH IITPHUXOB H
npobenoB. [Tosbp30BaTesb TakKe UMEET BOBMOXKHOCTh CO3/]aBaTh COOCTBEH-
HbIe THIBI TUHUNA. THn TMHUA 00bEKTa MOYKHO U3MEHHTH TPEMS CHOCOOAMU:

- IepeHeCTH OOBEKT Ha IPYTOM CIIOWH, /Ui KOTOPOTO YCTAHOBJICH MHOM
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THII JTMHAN (ecTi THI JTUHUK 00bekTa umeet 3HaueHue [IOCJIONO, to mo-
cJie IepeHoca Ha APYrou clioi 00BEKT MPUMET THI IMHUKA HOBOTO CJI0s);

- UI3MCHUTD THII JIMHUH CJIOS,, HA KOTOPOM PaCIOJIOKEH 00BEKT (00BEKT
MIPUMET THIT JIMHUH CIIOS, €CJIM B CBOICTBAaX 0OBEKTA JJIs THIIA JIMHUH yCTa-
HosieHo 3HaueHue [TOCJIOIO; npu n3MeHeHnK TUINA JIMHUK CII0st Bce 00b-
€KTbI CJI0s, TUIIBI JUHUI KOTOpbIX 3aaanbl 3HaueHueM [TOCJIOIO, aproma-
TUYECKH OOHOBJISIOTCS C YIETOM BHOBh HA3HAYEHHOI'O CIIOI0 THIIA JIUHHN);

- SBHO TIPUCBOWTH THI JIMHUHA caMOMy OOBEKTy (ecimu TpeOyercs Tie-
PEONpEeneTNTh TUII JUHUKA O00BEKTa, HA3HAYCHHBIM CIOEM, CIELyeT H3Me-
HUTh CYIIECTBYIOIIMA THII JUHUH OOBEKTa, WMEIOIETO 3HAYCHHE
ITOCJIOIO, Ha apyroit Tum nuaMA, Hanpumep, IIITPUXOBA ).

[Tosb30BaTeh MOXKET YMPABIATH TOJIIMHON JIMHUNA OOBEKTOB KaK MPH
0TOOpakeHNH YepTeXxa Ha dPKpaHe, TaK M IPH BBIBOJIC €T0 Ha 1e4arb. Beca
JIUHUL TIPEICTABIIAIOT COOOW 3HAYCHHWS INIMPHHBI, Ha3HaYaeMble rpadude-
CKUM 00BEKTaM M HEKOTOPBIM THIIAM TEKcTa. Beca JTMHUN MO3BONSIOT MMO-
Jy4aTh TOHKUE M TOJCTBIC JIMHHUH, YTO IMOJIC3HO NMPU OPOPMIICHUU YepTe-
ke (IIOCTPOCHUE Pa3pe30OB M CEUCHHUIA, TIOKa3 yPOBHEH, HAHECEHUE pa3Me-
poB, 3aceuek). Jlns oToOpa)keHHs JMHUN IO BecaM CIEAYeT BKIIIOYHUTH
kHonKy «BEC» B cTpoke cocrosiHHs. B mpocTpaHCTBE MOAETH KaXIOMY
3HAYCHHIO Beca JIMHUHA COOTBETCTBYET OIPENCICHHOE YHCIO IHKCEIOB,
OTIPENICIAIONINX BUANMYIO Ha JKpaHE TONIUHY JIMHUHA, HE3aBUCHMYIO OT
BBITIOJTHEHHSI 3yMMHPOBaHUA. B CBS3M C 3THM B MPOCTPAHCTBE MOJICIU BH-
JuMasl TOJILIMHA JIMHUHA MOXET HE COOTBETCTBOBATh MX JEHCTBUTEIBHOM
TONMKHE. 3HAYCHUS BECOB JIMHUN MOTYT BBIPAXKAThCA B MIJUTUMETPAX WM
IoiMax (10 YMOJTYAHHMIO HCIOJIB3YIOTCS MHJUTEMETphI). HauanbHbld Bec
JUHUA OIS  BCEX CJOEB  OMNpENeNseTcs CUCTEMHOW TEepEeMCHHOM
LWDEFAULT u no ymosuanuro paset 0,25 mm. B nmpocrpancTBe Moaenu
3HauEHUE Beca JIMHUHU, paBHOE WK MeHblee 0,025 MM, COOTBETCTBYET JIH-
HUM TOJIIMHON B OJIWH IHUKCEJ, a TPU BHIBOJC HA MEYaTh — HAMMCHBIICH
BEJIMYUHE, 00CCIICYNMBAEMON JaHHBIM MICUATAONIUM YCTPOUCTBOM. Bec mu-
HUI MOXHO M3MEHATH TPeMs cnocobamu (aHAIOTMYHO W3MEHEHHIO THIIA
JIUHUT )

- IepeHeCcTH OOBEKT Ha APYTOH CJIOU, JUIT KOTOPOTO YCTAaHOBIEH WHOM
Bec JIMHUH (ecim Bec TuHMI 00bekTa nMeeT 3HadeHune [I0CJIOO, To mocne
TepeHoca Ha IPyroi ciioi 00BEKT MPUMET BEC JIMHUK HOBOTO CJI05);

- I3MEHUTD BEC JINHUH CJI0sI, HA KOTOPOM PACIIONOKEH 00BEKT;

- IBHO MPHUCBOUTH BEC JIMHUN CaMOMY OOBEKTY.

JIis yCTaHOBKM Beca JIMHUI, HA3HAYaeMOr0 BCEM BHOBB CO3/1aBaCMBIM
00BEKTaM, CIEIyeT BOCHOJIB30BATHCS MaHENbl0 «CBOICTBaY, yKa3aB HyX-
HbIH Bec muHMi BMecto 3Hauenus [IOCJIOLO.
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B pacnopspkernn nomb3oBatens nporpaMMbl AutoCAD mMeroTcst pas-
JIMYHBIE CPEACTBa, oOecreunBarone ObICTPOE U TOYHOE IOCTPOCHUE Yep-
TeXell 0e3 BBINOJIHEHHUS PacueToB.

JIJ1st TOUHOTO BBOJA KOOPOUHAM MOKHO HMCIOJB30BaTh METOJbI 3aIlUCH
B HECKOJIbKMX CHCTeMax KOOpAMHAT. MOXHO Takke HMCIOJb30BaTh Iepe-
MEIaeMyI0 CUCTEMY KOOPJMHAT, MOJIb30BATEIBCKYIO CUCTEMY KOOpAMHAT,
o0ecrieunBaroNIyl0 yJI00CTBO 3alMCH KOOPAMHAT W Pa3MEMIEHUs IUIOCKO-
CTe BUIOB YepTexka. J[BymMepHBIE KOOPAWHATHI MOTYT BBOJHTHCS KaK B
JIeKapTOBOH (MPSMOYTOJILHOM ), TAaK M B TOJISIPHOM CHCTEME.

lexapmosa cucmema koopouxam TPEACTaBISET cOOOH TPH B3aUMHO
nepneHaukyisipasie ocu: X, Y, Z. Tlpu BBo/IE 3HAUCHUH KOOPAUHAT YKa3bl-
BAETCS PACCTOSIHUE /IS TOUKHK (B €IMHMIIAX) M €r0 HalpaBjieHue (+ Wid —)
no ocsM X, Y, Z OTHOCHTENHHO HCXOJHON TOYKH CHUCTEMBI KOOPAMHAT
(0, 0, 0). B cucreme 2D yka3pIBalOTCSl TOUKM B IFIOCKOCTH XY, UMEHYeMO
TaKKe IUIOCKOCTHIO BUIOB YepTexa. 3HaueHHe X B IEKapTOBBIX KOOpP/HHA-
Tax ONpeJessieT pacCTOSHHUE 110 TOPU30HTANN, a 3HaYeHHe Y — M0 BEpTHKa-
. Havajaom KoOpauHAT CUMTAeTCs TOYKA IIepeceucHHs] KOOPAWHATHBIX
oceit, umetoras koopaunartst (0, 0).

B nonapuoii cucmeme KOOpAWHATHI TOUKH MPEJICTABISAIOT COOOH paccTo-
SIHA€ W yTOJI, OTCYMTHIBAEMBIC OT Haudaja KoopAwHAT. B obomx ciygasx
KOOPIUHATHI MOYKHO 33J1aBaTh JTUOO B aOCOJIFOTHOM, JINOO B OTHOCUTEIHLHOM
¢dopmax. AOCOTIOTHBIE KOOPIWHATEI OTCUUTHIBAIOTCS OT Ha4aja KOOPIMHAT
(0, 0), a oTHOCUTENLHBIC — OT MOCHEIHEH yKa3aHHOW TOYKHA. OTHOCHUTEINb-
HBIE KOOPAWHATHI MOTYT TaK)Ke 3a7aBaThCs IIyTeM YKa3aHUs HAIPaBICHU C
MIOMOLIBIO Kypcopa ¥ BBOJA 3Ha4YECHUs paccTossHus. Takol crnoco0 HasbiBa-
€TCsl METOJIOM «HAIPaBJICHHE — PACCTOSHHE.

Teky1ee mosoxeHue Kypcopa oToOpaxaeTcs B BUie 3HaUCHHST KOOPIH-
HaThl B CTPOKE COCTOSIHUSI B CIIEIYIOUIMX PEKUMaxX: CTaTHUCTHYEeCKOM (00-
HOBJISIETCS TOJIBKO MPH YKa3aHWU TOYKH); ANHAMUYECKOM (OOHOBIISIETCS IO
Mepe JIBIKEHHSI Kypcopa); ¢ NPEICTaBICHUEM JIMHEWHBIX U YIJIOBBIX €IH-
HUI] (OTHOCHUTENIFHOE PAaCCTOSHIE OOHOBISAETCA MO MEpe ABIKEHHS KypCo-
pa).

[Ipu paboTe ¢ mporpaMMoil MOTYT HCIIOJIB30BaThCS HETIOIBHIKHAS MU-
posas cucmema xkoopounam (MCK) u TOOBHXKHAS 10.16308aMeENbCKAS CU-
cmema xoopounam (ITICK). ITo ymom4aHuio B HOBOM YepTekKe JBE 3TH CH-
CTEMBI COBIaaT Mexay coboil. Kak npasuio, na 2D-Bunax B MCK ocp X
SIBJISIETCSI TOPU3OHTAJIBHON OChIO, a och Y — BepTHKansHOH. Havanom TICK
SIBIISIETCSI TOYKa, B KOTOpoi nepecekatorcst ocu X u Y (0, 0). Bce 00bekTh B
¢aiine ueprexxa omnpexnerstorcss ux MCK-koopaunaramu. Onnako Oosee
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YIOOHBIM SABIISIETCS CO3/aHUE W PENAaKTHPOBAaHHE OOBEKTOB Ha OCHOBE Iie-
pememmaemoii IICK. K 2D-nHcTtpyMeHTaM M onepanusiM, 3aBHCSIIUM OT
MecTononoxenuss u opuenranuu IICK, oTHocsTcs cnemyromye: 3amuch B
a0COJIFOTHBIX M OTHOCHUTEJBHBIX KOOPIMHATAX; a0COJIIOTHBIE YIJIbI OTCYETA;
MOJISIPHOE OTCIISKUBAHUE, OTCIEC)KMBAHHE OOBEKTHOW NPHBSI3KH, OTOOpa-
KEHUE CETKU U MPUBSI3KA K CETKE; OPUEHTALUS pa3MEPOB 110 TOPU3OHTANIU U
BEPTHUKAJIK; OPUEHTALMS TEKCTOBBIX 0OBEKTOB; OBOPOT BH/A C IIOMOILBIO
xoManzs! ITITAH.

ITepememenne wnu Bpamenue [ICK cnocobHO 06nerduTh padboTy Ha
KOHKPETHBIX Tutomansix deprexa. st nepemeniennst IICK MoxHO HCTIOND-
30BaTh ciexyromue Metonsl: nepememenne [ICK myrem ompeneneHust HoO-
BOH MCXOMHOHM ToukH; BeipaBHHBaHME [ICK 1o cymecTByronmeMy o0beKTy;
moBopoT [ICK nytem 00603HaUEHHUS HOBOW MCXOIHOW TOYKH U TOYKH HA OCH
X; noopot tekyuieid [ICK Ha ykazaHHBIH yroi BOKpYyr ocu Z; BO3BpaT K
npenpiaymei [ICK; Boccranoienue IICK ans coBmemenus ¢ MCK. Kax-
JOMY U3 3THX METOAOB cooTBeTcTBYeT omuus B komanae [ICK (puc. 7.11).

A

L.,

MNcK e MCcK -
Hadane onyuA "3
MCK TOYER"

Puc. 7.11. Ilonp3oBatenbekas cucTeMa KOOPAUHAT
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PaccmarpmBaemasi mporpamMma Takke ITO3BOJISET MNONYy4aTh JAaHHBIE O
IUTOINAAH, TEPUMETPEe M CBOMCTBAX MAcChl JUIs OOJACTH, OTPaHUYCHHON
BEIOpaHHBIMH OOBEKTAMH WM TTOCJIEAOBATEIHHOCTHIO TOUeK. C MOMOIIBIO
komanel [TJIOIJA/Ib MOXHO 3a7aBaTh CEPUU TOYCK WIIM BHIOUPATh 00B-
ekt. Ecu Tpebyercs HaTH OOIIyIO IIIOMA b HECKOJBKUX 00BEKTOB, MOXK-
HO 33JaTh PEKUM CYMMHUPOBAHUS WM BBIUUTAHUS TOCIICOBATCIHHO BhI-
YHUCJIIEMBIX IIJIOLIAEH.

bazoBeiM 00bekToM AutoCAD siBnsieTcs JiuHust, KOTOpask MOXET IIpe.-
CTaBIIATH cOOOW OJMH CETMEHT WM HaOOp COeIMHEHHBIX cerMeHTOB. [lo-
CJIEJIOBATEIILHOCTh CETMCHTOB MOXKET OBITh 3aMKHYTOM, T.€. KOHEI IO-
CJIETHETO CErMEHTa MOXET COBIAJATh C Ha4aJoM IepBoro. OTpe3kam MOX-
HO Ha3HAyaTh TAKUE CBOWCTBA, KaK I[BET, THWII W Bec JuHUU. [locTpoeHue
BBITIOJTHACTCST TOYHBIM YKa3aHHEM KOHEYHBIX TOYEK KaXKIOrO OTpe3Ka.
[Tonmp30BaTeNb MOKET:

- BBOAWTH 3HAYCHHUS KOOPAWHAT KOHEYHOH TOYKH C HCIOIH30BaHHEM
00 a0COFOTHBIX, THOO OTHOCHTEIILHBIX KOOP/IMHAT;

- 3a71aBaTh OOBEKTHYIO NPHUBI3KY OTHOCHTEIHFHO MMEIOIIErocss 00BheKTa
(HampuMep, B Ka4yeCcTBE OJHOW KOHCYHON TOYKH OTPE3Ka MOXKHO 3a/aTh
IIEHTP OKPYXKHOCTH);

- HCIOJIB30BAaTh MATOBYIO MPUBS3KY.

Takxe CyImecTBYIOT M APYTHe METOABI IOCTPOCHHUS TOUHBIX OTPE3KOB.
OueHb 3P PeKTUBHBIM CIIOCOOOM SIBIISIETCSI CO3JJaHUE MOJOOHOT0 OTpe3Ka ¢
€ro TMOCJIEeIYIONINM yIJTHHEHHEM WIH 00pe3Koi 10 HyXHoW anuHbl. Ecim
HE00XO0IMMO, YTOOBI JIMHEHHBIC CETMEHTHI OBLIN CBSI3aHBI MEIKIY COOO0H Kak
€IMHBIA 00BEKT, CIIEAYeT NCIIOIB30BATh MOIUIHHAN BMECTO OTPE3KOB.

Honununua nipencrasisier coO0i CBA3AHHYIO MOCIIEAOBATEIFHOCTD CET-
MEHTOB, 00pa3ylomUX eIuHbIA 00BeKT. [TOMMIMHNE MOTYT COCTOSTH U3
JUHEWHBIX W AYTOBBIX CETMEHTOB, a TAKXKe M3 JIOOBIX MX coderaHwid. OHH
UCATbHO TIOAXOIAT JJIS CICAYIOIIUX MPUMCHCHUI: KOHTYPHBIC JIMHUH Ha
TOOTPapIUIECKUX KapTax; IEKTPHUCCKUE CXEMBI; TEXHOJIOTHIECKHAE CXe-
MBI ¥ CXEMBI TPYOOIIpOBOIOB U 1p. [ co3maHus MOMHIMHHAN MPEIyCMOT-
peH psag komana, B ToMm uyucie IUJIMHUA, TIPAMOYT, MH-VTOJI,
KOJIBIIO, KOHTYP u OBJIAKO. [Ipu ucnosibs30BaHUU BCEX ITUX KOMaH
coznaercst o0bekT THna KITOJIMJIMHUS (kommnakTtHas momwnunums). Co-
3MAaHHYIO TIOJWJIMHUIO MOXXHO PEJAKTHPOBAaTh C TIOMOIIGIO0 KOMAaHIBI
IIOJIPEJl. C momompro koMauasl PACUJIEHUTDH moaunuHHUIO MOXKHO
mpeoOpa3oBaTe B OTAEIBbHBIC OTpe3ku W aAyrd. Co3maBaeMble TONHIMHAN
MOTYT HUMETh DPa3JIMYHYIO IIUPHHY, KOTOpas YCTAHABJIMBACTCS OMNIMSIMHU
«Iupuna» u «llomymupunay. [{ns KaXI0ro cerMeHTa MOXHO 33a/1aTh CBOE
3HAYCHUE MIUPUHBI, KPOME TOTO, CErMEHTBI MOTYT CYXaThCs WU PacIlu-
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PATHCS, €CIIM 3HAYCHHS IIUPUHBI B HAYAILHOW M KOHCYHOM TOYKaX pa3iiny-
HBL. DTH OMIIMH JOCTYIHEI OCJE YKa3aHUS HAYaJbHON TOYKH MPH HOCTPO-
eHUM NOTWINHHUU. JIF0Oble HEHYIICBBIC MOJIOKUTCIIFHBIC 3HAYCHHUS ITUPUHBI
MIPUBOAAT K CO3JAaHUIO IIUPOKUX JIMHUH, KOTOPBIE OTOOpa)karoTcs 3aKpa-
IICHHBIMU HWJIA B BHJIC KOHTYPOB, B 3aBUCHMOCTH OT COCTOSIHHUS pPEXHMa
3aJIMBKH.

Myabmununuy COCTOST U3 NapajulesbHBIX JUHUHK (0T 1 1o 16), Ha3bIBa-
eMBIX 3JeMeHTaMH. [Ipu TOCTPOCHNN MYIBTHIMHHAN MOYKHO HCIIOJB30BAThH
ctuib CTAHIAAPT, B KOTOPOM €CThb /IBa 3JIEMEHTA, WIH IPUCBOUThH CTUJIb,
co3maHHBIN paHee. Ilepex HagaIoM pHUCOBAaHUS MOXKHO 3a]aTh PEKUM pac-
MOJIOKCHUS M MAacIiTad MyJbTIIMHUHA. THUI PACHONOKECHUS MYJIbTUIMHUAN
ompeneNseT, ¢ Kakoi CTOPOHBI OT Kypcopa OymeT HapHucOBaHa MYJIBTHIH-
HUS, WK OHA OYZET pachojOXKeHa MO IEHTPY. 3HAUYCHUE MaciiTada MyJiib-
TWIAHAHN ONpeAessieT OOIyI0 IHUPUHY MYIbTIJIMHAHA B TEKYIINX €IWHH-
nax. [Ipudem MacmTad MyIbTHIHHUY HE CBSA3aH C MACIITAOOM THIIA JIMHUA.
[Iporpamma mpemocTaBiIsieT BO3MOXHOCTD CO3/1aBaTh MIMEHOBAHHBIE CTHIIN
MYJbTHIUHHAN, OTPEACISIONINEC KOJIUYECTBO SJICMEHTOB M CBOWCTBA KaXII0-
ro n3 HuX. CBONCTBAa MYNBTHIMHUH BKITIOUAIOT: O00IIee YHCIIO JIEMEHTOB U
MOJIOKCHHUE KAXKIOTO JJIEMCHTA; PACCTOSHHE CMEICHHUS OT OCH MYJIbTHIIH-
HUH U K&KIOTO 3JIEMEHTA; I[BET U THUII JIMHUN Ka)I0TO 3JIE€MEHTa; CHMBO-
JIBI BUAUMOCTH OTPE3KOB, IMEHYEMbIC CTHIKAMU, HA KAXKJOW BEPIIMHE U JP.

K kpusoauneiinvim obvexmam OTHOCSTCA HIyTH, KPYTH, MOJHINHHH,
KOJIBLIA, DJUIMIICHI ¥ CIUIAHHBI. /{yeu MOXKHO CTPOUTH Pa3sIMYHBIMHU CIIOCO-
06aMu C WCIIONB30BAHWEM DPA3UYHBIX COYETAHMHA TaKWX MapaMeTpoB, Kak
LCHTpaJIbHAsl, HaYaJlbHAasi ¥ KOHCYHAs TOYKH, PAINYC, HEHTPAIbHBIA YTOJI,
JUTMHA ¥ HampaBieHue XopAsl. I MOCTpOeHNS Kpy2o8 NCIOIB3YIOTCS pas-
JINYHBIC COYCTAHUS TAKWX IaPaMETPOB, KaK MOJOXKCHUC IICHTPA, Pajuyc,
TUaMeTp, MTOJIOKEHHUE TOUEK OKPYKHOCTH U APYTUX 00BeKTOB. Kpyru Mox-
HO CTPOMTH PA3IUYHBIMU criocobamu. 110 yMOITYaHUIO OCTPOCHUE TPOH3-
BOJIWTCS TIO 3aJlaHHBIM IICHTPY U paxuycy. [locTpoenue sniuncos mponu3Bo-
IUTCS TIyTeM 3aJaHusl OBYX oceil. IMHHAs OCh 3JUTUIICA HA3BIBACTCS €TO
00JIBILION OCBIO, KOPOTKAst — MaJIOH OCHIO.

Jlnst yriporieHusl paboT 1Mo co3maanuio deptexeid mporpamma AutoCAD
MPEOCTABIIICT BO3MOXKHOCTh HCIIOJb30BaTh OJOKU. bjiokom Ha3bIBaeTCs
COBOKYITHOCTh CBSI3aHHBIX OOBEKTOB uUepTexka, 00pabaThIBAaEMBIX KaK €/IH-
HbId 00BekT. OOBeAMHCHIE 00BEKTOB B OJOKK 00Jier4aeT MOBTOPHOE WC-
MTOJIF30BaHNE MX KaK BHYTPH OJHOTO YepTeXka, TaK W B APYTUX YepTekKax.
CyILecTBYeT HECKOIIBKO cnoco606 CO3IaHus OJIOKOB:

- 00beIMHEHUE OOBEKTOB JIJISl CO3JaHMsI OIIpeIeCHIsI OJI0Ka B TEKYIIeM
YepTexKe;

- HA3HAYCHUC OMPCICIICHUIO OJI0OKa B TCKyIIeM 4YepTexe (QYHKIMN -
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HAMHYECKOTO M3MEHEHHUS C TOMOIIbI0 KOHTEKCTHOW BKJIAAKW JICHTHI «Pe-
JTAKTOP OJIOKOBY;

- cozmanue (aina depTeka ¢ MOCISAYIONmEeH ero BCTaBKOH B KaduecTBe
0JI0Ka B JIPYrod 4epTexK;

- co3manue (aiia yepTeka ¢ HECKONBKMMH OIMCAHUAMHU JIOTHYECKH
POICTBEHHBIX OJIOKOB JJISl UCIIOB30BaHUS B KAYECTBE OMOIMOTEKH KOMITO-
HEHTOB.

s emuHOOOpa3ust U YCKOPSHHUS MPOLIECCa BRIOIHEHUS TPAadUKH C TO-
BTOPSIFOIIIUMHUCS dJieMeHTaMu B nporpamme AutoCAD B TeppuUTOpHaTbHBIX
OpraHu3alusx M0 TOCYAapCTBEHHOW PErucTpalud HEeIBHXKUMOTO HUMYILIe-
CTBa, TIPaB Ha HETO M CHIEJIOK C HIM CO37aHa OMOIMOTEeKa TUIIOBEIX AJIEMEH-
TOB (CaHy3J1bl, Ta30BbIC TUIUTHI, JICCTHUIIBI, OKOHHBIC W JABEPHBIC TPOEMBI H
T. 1.) (puc. 7.12).
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Puc. 7.12. bubmuoTreka THIIOBBIX 3JIEMEHTOB

Broku MOTYT COCTOSITh M3 OOBEKTOB, M3HAYAIIBHO HAXOMAIIMXCS HA pas-
JINYHBIX CJIOSX W MMEBIIMX Pa3lIMYHBIC [BETA, THUIIBI M BeCa JIMHHUHA. XOTA
BCTaBJIIEMBIA OJIOK BCErza pa3MelIacTCs Ha TEKYIIEM CIIOC, JUIS KaXKJIoro
00BEKTa, BXOJAIETO B OJIOK, COXpaHsIeTcss HHpopManus 00 UCXOIHBIX CJIO-
SIX, IBETaX M THMaX JUHAH. [loip30BaTels MOXKET COXPAHATH MCXOIHBIC
cBOcTBa 0OBEKTOB OJOKA HMIIM MCIIOJIB30BAaTh HACTPOHKHM TEKYIIETO CIIOSl U
TeKyIIUe 3HAYCHHS [[BETa, THIIA ¥ Beca JIMHUM.

ITocne Toro kKak co3maHo OIpenesieHre OJ0Ka, ero BXOXKICHHE MOXKHO
MHOTOKpPATHO pa3MemaTh Ha 4epTexe. DTOT METOI MOXKHO HCIIOIB30BATh
U OBICTPOTO CO3JIaHMSI MHOXKECTBA UICHTHYHBIX I'pa)UIeCKUX CTPYKTYP.
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Kaxmoe ompenenenue Oyioka BKIOYaeT B ceOs WM OJIOKa, OOUH WK
HECKOJIbKO OOBEKTOB, KOOPIWUHATHI 0a30BOM TOYKH, HCIOJIB3YEMOM s
BCTaBKU OJIOKA, a TAaKXKE aTpHOYTHI, XPaHSIIUC MPOU3BOJIBHYIO JOMOIHU-
TeNbHYI0 HHQOpMaIU. hazoeas mouka ONPENENeT TOJI0KECHUES BXOXK/IC-
HUs OJIOKa Ha YepTexe IpHU ero BcraBke. Kak mpaBuiio, OHa yKa3bIBaeTCs B
HI)KHEM JICBOM Y1y 00BeKTa, BXOIAIIero B 0yok. [Ipu BctaBke OJioKa BbI-
JTACTCsl 3alpoC YKa3aHHs TOYKH BCTaBKH. BXoxaeHHe OJI0Ka OCYIIEeCTBIIs-
eTcst TakuM o0pa3om, 9yToObl 0a30Basi TOUKa COBMajalia C yKa3aHHOW B OT-
BET Ha 3aIpoc.

Jlunamuueckuil 6a0x 06magaeT THOKOCTHIO U WHTEIICKTYyaIbHBIMH BO3-
MOXXHOCTSIMH. Ero BXOXKIEHHE MOXKHO JIETKO H3MEHHTh Ha YEepTEKE BO
Bpemst pabotel. Hampumep, B ciy4ae BCTaBKH B UepTEX BXOXKICHUS ITUHA-
MHYECKOT0 0JIOKa MOXKET OTPEeOOBaTHCSI K3MEHUTH pa3Mep JABEPH BO BpEMs
penakTUpoBaHHS YepTeka. Eciu ONOK SIBIISCTCS] TMHAMHYCCKHM M B OITKCA-
HUM YKa3aHO, YTO OH MMEET HACTPAaUBACMBIil pa3Mep, TO, YTOObI U3MEHHUTH
pa3Mep JABEpH, IOCTATOYHO IEPETAIUTh PYYKY HACTPONKU WM yKa3aTh
Jpyroii pasmep B nanurpe «CBOUCTBaY.

[Ipu aHHOTUPOBAHHUU YEPTEIKEH MONKHO TMOJIB30BATHCS MHCTPYMCHTAMHU
1 CBOWCTBaMH, YIPOMIAIOIINMHU paboTy ¢ aHHOTaumsMu. K annomayuam
OTHOCSTCSI IPUMEUaHHs, TOSCHSIOMNE 0003HAYCHUS IPYTHX THIIOB, a TaK-
e 00BEKThI, OOBIYHO UCTIOIBb3YyeMbIC IS J0OaBICHUS HHPOPMAITUHU K dep-
Texy. IIpuMepsl aHHOTAIMIA: IPIMEYaHHUS U METKH; TaOJHIBL, pa3Mepsl U
JIOTYCKH; IITPUXOBKHU; METKH-UACHTU(DHUKATOPHI; Onoku. K Tumam oObek-
TOB, KOTOPbIE MOXHO HCIOJIB30BATh IIPH CO3JAHUN aHHOTAIMH, OTHOCSTCS:
IITPUXOBKH, OJTHOCTPOYHBIA ¥ MHOTOCTPOYHBIN TEKCT; TAOIHIIBI, Pa3MEpPBL;
JIOITYCKH; BEIHOCKU ¥ MYJbTHBBIHOCKHU; OJIOKH; aTPUOYTHI.

AHHOTaTHBHAS WMPUX08KA TIPUMCHSETCS JJisi 0003HAYCHHS TAKUX Ma-
TEpHAIOB, KaK IMECOK, OCTOH, CcTanb, TPyHT U ap. OHa ompenensercs yis
KOHKpeTHOro (opmara yiucta Oymaru. Ha ocHOBe aHHOTaTHBHBEIX 00pa3IoB
IITPUXOBKHU CO3/IAF0TCS AaHHOTATUBHBIC OOBEKTHI-IITPUXOBKHU. [Ipu BBIOOpE
aHHOTATHBHOTO 00pa3lia IITPUXOBKM B auanoroBoM okHe «lllTpmxoBka u
rpagueHT» (QIaxoKk «AHHOTATHBHBINY» YCTaHABIMBACTCS ABTOMATHICCKH.
OpueHTanyss aHHOTaTUBHOHN IITPHUXOBKH BCET/Ia COBIAJAET C OPHCHTAIHEH
mcta (puc. 7.13).
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Puc. 7.13. OpueHranys aHHOTaTHBHOH IITPUXOBKU

Mo:xHO BBIOpPaTh OAMH U3 cnOCOO06 ONPENEICHUS] KOHTYPOB IITPUXOB-
K{: yKa3aTh TOYKY Ha 00JacTH, 3aMKHYTOH 00BbEKTaMH; BHIOPATh OOBEKTHI,
OKpyXarolye o0JacTh; M3 HMHCTPYMEHTAJIbHOW NalMTPbl WJIM LEHTpa
yIpaBJIEeHUs IEPETAINTh 00pa3ell ITPUXOBKH B 3aMKHYTYI0 001acThb. KoH-
TYp MOXET NPEJCTaBIATh CO00H KOMOMHALMIO OOBEKTOB, TAKUX KAaK OTPE3-
K{, IYTH, KPYI'H M HOJWIMHUH, KOTOpbIe 00pa3yloT 3aMKHYTYIO O0JacTb.
Bce 00beKTHI, MOJIHOCTHIO WIJIM YACTHYHO NOMNAJAroNIye B 00nacTh ITpH-
XOBKH U HE SIBIISIFOIMECS €€ KOHTYPOM, MTHOPHPYIOTCSI M HE BIHAIOT HA
MIPOIIECC MITPUXOBAHUSA. 3aMKHYTBIE 00JacTH BHYTPH O0JIACTH IITPUXOBKH
paccMaTpHBarOTCsl Kak OCTPOBKU. VX MOXKHO 3aIITPUXOBBIBATH MIIM OCTa-
BUTH HE3AIITPUXOBAHHBIMH B 3aBHCHMOCTH OT 3HaueHMs mapamerpa «OcT-
poBkn» B auanorosom okHe «llITpuxoBka u rpaguenT». Ecim npu BeImon-
Henun komanasl LITPUXOBKA nuHMA IITPUXOBKM IEpeceKaeT TaKue
00BEKTHI, KaK TEKCT, aTpUOyT, 0OBEKT CO CIUIOIIHOI 3aJIMBKON MM OOBEKT,
BBIJICJICHHBIN KaK 4acTb HabOpa KOHTYpOB, IUTPHXOBKA OOTEKAaeT JaHHBIC
o0bekthl (puc. 7.13). Komanny IITPUXOBKA Taxke MOKHO HCIIOJIB30-
BaTh Ul HAHECEHUS! HEAaCCOLMaTUBHOW LITPUXOBKH, HE 3aBUCALIECH OT KOH-
Typa.

B kommekT nocraBku nporpammbl AutoCAD Bxomut obGpaser cruiomi-
HO¥ 3aMBKH U 60siee yeM 50 CTaHIapTHBIX 00pa3IoB ITPUXOBKH, KOTOPHIE
MOYKHO MCIOJIb30BATh AJISI Pa3IMUCHNSI KOMIOHEHTOB 00BEKTOB MM TIPEO-
CTaBJIECHUS MaTepuasoB 00BEKTOB. B cocTaB mporpamMMbl TaKkKe BXOAAT
14 00pa3uoB MWITPUXOBKH, cOOTBETCTBYIONMX cranaapram 1ISO (MexayHa-
ponHas opraHuzanus no crasgapruzanun). Ha Bruaake «llITpuxoBka»
nuanorosoro okna «llItpuxoBka u rpagueHT B obiactu «THm u MaccuB»
oTo0OpaXkaloTcss MMEHa BCEX OOpasloB LITPUXOBKH, ONPEAEICHHBIX B TEK-
croBoM (aitne acad.pat. MoxHO 100aBHTh B CIMCOK B 3TOM AHAIOrOBOM
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OKHE HOBBIE 00pa3lbl MITPUXOBKH, JJISI 3TOTO CIEXyeT HOOAaBUTh MX OIpe-
nesnenus B ¢aiin acad.pat.

[Tporpamma Taxxe mpepocTaBisieT BO3MOKHOCTD BBIIIOJIHEHUS U PelaK-
TUPOBAHUS Pa3JINUHBIX THUIIOB MEKCMOBbIX HaOnucell, BKIIOYasl HAJIIUCH Ha
BbIHOCKaX. HaHOCHMBIE Ha 4epTeXX TEKCTOBBIE HAJIHMCH HECYT Pa3iuuHYyIO
nadopmanuio. OHM MOTYT NPEACTABIATH COOOM CIIOXKHBIE crielu]UKaIuy,
9JIEMEHTBI OCHOBHOM HAJIIHMCH, METKH, KPOME TOTO, HaJMUCH MOTYT OBITh
JTake TIOTHOTIPaBHBIMH AJIEMEHTaMH caMOTro 4epTeka. borpImmHCTBO mapa-
METPOB TEKCTa YIPABIACTCS C IOMOIIBIO TEKCTOBBIX CTHIICH. TeKCT MOKHO
co37aTh pa3IMYHBIMH criocobaMu. bonee kopoTkue gpparmeHTHl, HE TPeOy-
IOIIHe MIPUMEHEHHS Pa3INIHBIX HIPU(PTOB, BRITOTHSIIOTCS C MOMOIIBIO 00-
HOCMpOYHO20 TeKCTa. JINs ATUHHBIX M CIIOKHBIX Hammuceil ¢ gpopmatupo-
BaHUEM UCIONB3YeTCd MHO2OCMPOUHbIY TEKCT, HA3bIBAEMBI TaKxke
«MTEKCT», I TEKCT, COACpIKaIlui ad3arp». MHOrOCTpOYHBIH TEKCT CO-
CTOMT U3 TEKCTOBBIX CTPOK WM a03alleB, BIMCAHHBIX B YKa3aHHYIO I10JIb30-
BaTeJeM LIMPHHY, €r0 JUIMHA NPU 9TOM He ompezeieHa. B ormmuue ot ox-
HOCTPOYHOTr'0, BCE CTPOKH MHOTOCTPOYHOTO TEKCTa INPEICTABISIOT co00n
eMHBII 00BEKT. MHOIOCTPOYHBIH TEKCT MOXKHO IepeMellarhb, oBOpayn-
BaTh, CTHPaTh, KOMUPOBATH, 3€PKATBHO OTOOpa)KaThb M MAacIITaOHUpPOBATE.
BosmosxHOCTH (hOpMATHPOBAaHMSI MHOTOCTPOYHOTO TEKCTa HAMHOTO IIHpE,
4eM OIHOCTpouyHOro. Hampmmep, B MHOTOCTPOUYHBIX HAIIHCAX MOXHO 3a-
JaBaTh PEXMM MOJUEPKUBAHUS OTHCIBHBIX CIOB M (ppa3, Ha3HAYATH IS
HUX CBOU MIPHU(T, IIBET ¥ BEICOTY CHMBOJIOB.

Hecmotps Ha TO, 4TO Mpy HAHECEHUW HAAMMCEH MPUMEHSAETCS TEKYLUN
TEKCTOBBII CTHIIb, KOTOPBIM ONpeseseT WpU(T U nmapaMeTpsl TEKCTa, Cy-
LIECTBYET HECKOJILKO CIIOCOO0B HACTPOMKH BHEITHETO BHJIAa TEKCTa, UIMEIOT-
Csl MHCTPYMEHTHI JUIsl MacIliTaOMpOBaHMs U BHIPABHUBAHUS TEKCTA, TIOMCKA
W 3aMEHBI TEKCTa, a TAaK)Ke JJIs IPOBEPKU Ha Hajduuue opdorpaduieckux
omnOok. TeKCToBble HaJIHMCH, UCIIONb3yeMble B pa3Mepax U JOIyCcKax,
BBITIOJHAIOTCSL C TIOMOIINBIO KOMaHJ, NpeAHa3HAYCHHBIX Ui HAaHECCHMS
pa3MepoB.

Obvexm-ebiHOCKa TIPEICTABIIET COOON MPSAMYIO JIMHUIO WU CIUIANH CO
CTpPEJKOH Ha OJHOM KOHIIE M MHOTOCTPOYHBIM TEKCTOBBEIM OOBEKTOM WIIH
6soxoM Ha npyroM (puc. 7.14). B HEKOTOPBIX CIIy4asiX TEKCT WM OJIOKH, a
TaKXKe YIPaBISIOMIAE PAMKH KOMIIOHEHTOB COCTUHSIOTCS C JIMHUEH BBIHOC-
KM KOPOTKOI FOpPU30HTAIBHOMN JTHHUEH, KOTOpas Ha3bIBaeTcs noaxoul. Iloma-
Ka ¥ JIMHUS BBIHOCKH CBSI3aHBI C MHOTOCTPOYHBIM TEKCTOBBIM OOBEKTOM
win GJIOKOM, TIO3TOMY IPH U3MEHEHHH MECTOIIOJIOKEHUS MOJKH COACPIKH-
MOE€ ¥ JINHHS BBIHOCKH IIEPEMELIAIOTCSI BMECTE C HEH.
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Conepxumoe MTEKCTA

NuHua nomnku Copgepxumoe Bnoka
JTuHuA nonku

NN TE KCT \ &

TEKCT /s e

Crpenka Crpenka

BbIHOCKA € TEKCTOBLIM COABPKUMBIM BbiHocKa ¢ copepkumbim Gnoka

Puc. 7.14. BBIHOCKH C TEKCTOBBIM COAEPIKHMBIM U C COACPKUMBIM OJIOKa

BriHOCKa CBSI3BIBAETCS C JIIOOBIM OOBEKTOM, K KOTOPOMY HPHUKpEIUICHA
€e CTpesika, €CIM HCIOJIB3YIOTCS aCCOLMATHUBHBIC pa3Mepbl M BKIIOYCHA
00BEKTHas NMPUBS3KA UL O3HUIMOHUPOBAHUS CTPENIOK BBIHOCOK. IIpu me-
peMenieHnn 00bEeKTa U3MEHACTCSl © MECTOIOJIOKEHHE BRIHOCKH. [lonb3oBa-
TEeIb MOXET MOCTPOUTH BEIHOCKY U3 JIFOOOI TOYKM MM OOBEKTa YepTexa,
YIpaBisis €e BHEIIHUM BHIOM. BBIHOCKM MOTYT IpencTaBiiTh coOoi OT-
PE3KH MPSMBIX WM [NIAIKHE KPUBBIE CIUTAitHOB (puc. 7.15).

MpAMonuHenHanA
BbIHOCKa

CnnaiHoeas
BbIHOGKA

Puc. 7.15. CrutaiiHoBasi ¥ npsIMOJIMHEIHAsI BBIHOCKH

Coznanue oovexma-myromugvinocku (MBBIHOCKA) MoHO Ha4aTh co
CTPENIKH, ¢ KOHIIEBOM TOYKH WM C COACpX)UMOro. IlpW HAIWIUH CTHIIS
MYJBTHBBIHOCOK MOYXHO CO3/IaTh MYJIBTHBBIHOCKY Ha OCHOBE CTHIS. O0B-
€KThl MYJIBTUBBIHOCKH MOTYT COZAEP)KaTh HECKOJBKO JMHUN BBIHOCKH, Ta-
KUM 00pa3oM, OJTHO MPUMEYAHUEC MOKET yKa3blBaTh Ha HECKOJIIBKO OOBEK-
ToB Ha 4yepTtexke. C momomipio komanasl MBBIHOCKAPE]] moxHO no6ag-
JISITh BBIHOCKH K PaHee CO3IaHHOMY OOBCKTY-MYJIBTUBBIHOCKE H YIAIAThH U3
HEro BHLIHOCKHU.
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JIjist aHHOTATUBHBIX MYJIBTHBBIHOCOK, COJEPKAIINX HECKOJIbKO CerMeH-
TOB-BBIHOCOK, TOJIOKCHHE CTPEIIOK MOXKET 3aBHCETh OT IMPEACTABICHUS C
yueToM Maciutada. PasMepbl TOpU30HTAIBHBIX MOJIOK U CTPENIOK, a TaKKe
paccTosIHAE OT TEKCTa JIO MOJIKU 3aBUCSIT OT MACIITAOUPYyEeMOro IPE/ICTaB-
neHus. B TO ke BpeMs BHCIIHUI BUJ TOPU30HTATIBHOM TOJKH MYJIBTHUBBI-
HOCKH, THII JMHUU BBIHOCKH (IIpsSIMasi WK CIUIAMH) U KOJHUYECTBO CETMCH-
TOB BBIHOCKH HE 3aBHCAT OT MACIITAOMPYEMOTO MPEICTABICHUS.

Jlyist U3MEHEeHHUs1 BHEIIHEr0 BHAa MYJIbTUBBIHOCKH MOXKHO BOCHOJIB30-
BaTbes pydkamu (puc. 7.16). C uX MOMOIIBI0 MOXXHO YMEHBITUTh WIIH yBe-
JIMYUTh [UIMHY TOJKH WM JMHUH BBIHOCKH, & TAKXKE MEPEMECTUTh O0BEKT-
BBIHOCKY LICJTUKOM.

Pyuka Teketa
Habop pyuek nonkum

o TEKCT
TEKCT
TEKCT

MpoMexyTouHaa Touka

lonoeHas Touka \

C'rpenna, HarnpaeneHHaA BHK3

Puc. 7.16. PenaktupoBanue MyIbTHBEIHOCKH

B nemsx ymydmeHus CTPYKTYpHI M MOBBIIIEHHUS COTJIACOBAHHOCTH Yep-
TeXa TPEIyCMOTPEHAa BO3MOXKHOCTb YIHOPSIAOYECHUS MYJIbTUBBIHOCOK.
MOXXHO CrpynnmupoBaTh OOBEKTHI-MYIBTUBBIHOCKH C OJOKaMH B KauecTBE
COIEP)KMMOT0 W TPUKPENUTh X K OJHOW JUHUHM monku (puc. 7.17). Ko-
maga MBBIHOCKACOBP mno3Bossier BbIOpaTh BapuaHT TIPYNIHPOBKU
MYJIbTUBBIHOCOK B COOTBETCTBHU C KOHKPETHBIMH 3aJJlaHUSIMH YEPUCHUS: 110
TOPU30HTAJIH, 110 BEPTUKAIM WK B MpEJeax yKa3aHHOH 00JIacTH.
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pynnupoBaTs MyNILTMBBIHOCKK

O06beuHeHNE BEIOPAHHBIX MYJIBTUBBIHOCOK B TPYIIILY, CBSI3aHHYIO
C OJIHOM JIMHUEN BEIHOCKH

[z MBHIHOCKACOEP

EI Hazxmure F1 17151 morydeHHsi A0NOJTHATEIbHOMH CIPABKH

4

1 o
P 1 B
AEpE BeNOAHEHWMEM KOMAHIE ADCNE BRINOAHEHWA KOMEaHAE!
MBBIHOC KACOBP MEBBIHOC KACOBP

Puc. 7.17. IlpumMep rpynnupoOBKH MyJIbTHBEIHOCKU

Hanecenmne paszmepos sBISETCS BaXKHBIM 3TAallOM CO3TAHUS YEPTEXEH.
B mporpamme AutoCAD 2009 wmmeeTcs MHOXKECTBO KOMaHJ, NpeaHa3Ha-
YeHHBIX U1 HAHECeHHMS W (POpMaTHPOBAHMSA pa3MEpOB Ha UYEPTEKe.
Jlist GeicTporo  opmMaTupoBaHUsl pasMEpPOB M OOECHEUYEHUS] UX COOTBET-
CTBHSI TOCYJApPCTBECHHBIM CTaHAAPTAM M CTAaHAApTaM MPEIIPHATHS UCIIOIb-
3YIOTCSI pa3MepHbIe CTUIM. Pa3zMepsl MOXKHO CO34aBaTh ISl pa3HbIX TUIIOB
00BEKTOB, KOTOPBIE MOT'YT OBITh OPUEHTHPOBAHbI pa3HbIM 00pa3zoM. Cymie-
CTBYIOT CJEAYIOUINE OCHOBHBIE THIIBI HAHECCHMS Pa3MEpPOB: JIMHEHMHBIMH,
paauanbHeIi (paguyc, JUaMeTp, C U3JI0MOM), YIJIOBOM, OpAUHATHBIN, ATUHA
myru. JImHeHHBIe pa3Mepsl MOTYT OBITh TOPH30HTAIBHBIMA, BEPTHKAIBHBI-
MH, TapajuIeIbHBIMU, IOBEPHYTHIMH, Oa30BBIMH WIH B BHAE IleTel
(puc. 7.18).

[Ipu cozmanum pa3MepoB HEOOXOAMMO CO3/1aTh CIIOH, MPeaHA3HAYCHHBII
IUTA pa3MepoB, U CHAENIaTh €ro TEKYIINM; B JICBOM HIDKHEM YTITy MPHIIOKE-
HUS BBIOpaTh BKIAJKy pPa3METKH JIHCTa; BEIOpaTh MeHIO «Pa3mepy, a 3ateM
BapuaHT pa3Mepa U OTBEYATh Ha 3aIIpOChl KOMAH/IbL.

112



'yrnoauﬁ rcpnwur&nwuﬁ MMHeAHBI

200 |

napannenksHsil — |

./
7
- FEEIEEER l
Ga30Ban NMHMA
pagmyc {baseling)

enk

B 8P TWKANbHEI
) P
MWHERHBE =

/i

3
o

I
[)

Puc. 7.18. IIpumeps! pazmepoB

Pasmepsl comepxar B cebe ClCAYIONINE 3IeMEHTHI: Pa3MEPHBII TEKCT,
pa3MepHbIe JTMHUH, BEIHOCHBIE JIMHUU U CTPENKU. Pasmepnuiii mexcm yka-
3BIBACT BEIMYUHY pa3Mepa. OH MOXET BKIIOYATh B CeOs Pa3IMYHBIC CIICIIH-
anpHbIe 0003HAYCHHS B BUJIC MPEHUKCOB U CYPPUKCOB, a TAKKE JOMYCKH.
Pasmepnvie nunuu rpaduaecku MoKa3pIBAIOT BEIUMYNHY pa3Mepa H ero Opu-
SHTAIMI0 Ha depTeke. B cilygae yrioBoro pasmepa pa3MepHas JIHHUS
mpeacTaBisieT codor ayry. Cmpenxku OTPaHHYUBAIOT Pa3MEPHYIO JHHHIO U
n300pakaroTcsl Ha ee KOHmax. MO)XHO 3ajgaBaTh pa3Mepsl U GopMy cTpe-
JIOK, a TakXe HCIIONB30BAaTh Jpyrue OOO3HAYCHHS, TaKUE KaK 3aCCUKH H
TOYKH. BbinocHble aunuu MPOBOAAT OT 00BEKTa K pasMepHOW nuHuHA. Map-
Kep yeHmpa UMEET BUIl KPECTUKA Ui 0003HAYCHHS IICHTPA KPyra Wid Iy-
ru. [Jenmpoguvle aunuu UCXOIAT U3 MapKepa LEHTpa U UMEIOT pa3phiBbl B
TOYKE LIEHTpA.

[Iporpamma AutoCAD 2009 mpenocTaBisieT BO3MOXXHOCTb M3MEHEHHSI
Pa3JMYHBIX CBOMCTB pa3MEpHBIX JUHHNA. Tak, CYIIECTBYIOT CIEAYIOIIHNE
BO3MOKHOCTH: YKa3bIBaTh IIBET U TOJIIMHY JHHUU IUJIS BU3YAJILHOTO (-
(ekTa W meYaTH; OTKIIOYATh OTOOpakeHHE pPa3sMEpHON JMHUHM WIIH, €CIH
OHa pa3leiieHa TEKCTOM, OIHY Miid 00e ee mosioBuHbI (puc. 7.19, a); 3ana-
BaTh MHTEPBAJ MEXIY COCEAHUMH Pa3MEpHBIMH JIMHUSMH B 0a30BBIX pa3-
Mepax (puc. 7.19, 6); yka3sIBaTh pacCTOSHHE, HA KOTOPOE pasMepHast THHHUS
BBIXOJIUT 32 BBIHOCHBIC JIMHWH, JJIs1 OKOHUYAHUH pa3MEpHBIX JIMHUHI Ha CTPO-
UTEJbHBIX YepTexkax (¢ HaKIOHHBIMHE 3aceukamu) (puc. 7.19, ).

Takxke cylmecTByeT BO3MOXKHOCTh M3MCHEHUS Pa3IHYHBIX CBOWCTB BBI-
HOCHBIX JIMHUI: YKa3bIBaTh I[BET W TOJINKHY JHHHUU IJIS BU3YyaJTbHOTO 3¢-
(ekTa W meYaTH; OTKIIOYATh OTOOPaKCHUE OFHOM WM 00EHX BBIHOCHBIX
JUHAN («IOJABIIATHY), €CIIM OHM HE HCIOJB3YIOTCS MU MPH HEAOCTATKE
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MecCTa; yKa3blBaTh PAcCTOSHHE, HA KOTOPOE BBIHOCHBIC JIMHUM BBIXOZAT 32
pasMepHyIo (YUIMHEHHE); YKa3blBaTh OTCTYIl MCXOJHOW TOYKH Y/UIMHEHHUS,
paccTosiHME MEXAy UCXOJHOW TOYKON BBIHOCHON JMHHUU M €€ HauyalloM;
yKa3bIBaTh (PUKCUPOBAHHYIO JUIMHY BBIHOCHBIX JIMHUHM — PacCTOSHHUE OT
pa3MepHON TMHUY JO UCXOJHOW TOUKH BEIHOCHOM JIMHUH.

a
0.75% }—0.75

OTCTYN pasMepos
nozasieHue 1-if nogaBieHne 2-if YII0BBIE 5a30BBIE TIHHeHHBIe 5a30BBIE Pa3sMEPBI
pasMepHON TMHEE pasMepHON TMHER pasMepsl
BbICTYN e
pasmepHoi
NWHKK 33
BbIHOCHY10
UKD 1-8

e

Puc. 7.19. I3MeHeHne CBOHCTB pa3MEpHBIX THHHI

UucnoBbie 3HAYCHUST U3MEPSACMBIX BEJIMYUH MOTYT HAHOCUTHCS HA pas-
Mepax Kak B OJHON CHUCTeME H3MEpeHHid, TaKk U B JABYX. llapamerpsl
HACTPOWKH OCHOBHBIX CTUHHII ITO3BOJISIOT YIIPABISATH BBIBOJOM Pa3MEPHBIX
3HaYeHUH. MoxHO (popMaTHpOBaTh pa3MEpHBIC CIUHMIBI, a TAKXKe 3aja-
BaTh TAKUE CBOWCTBA, KAK TOYHOCTH MPEACTABICHUS YHCIOBBIX 3HAYCHUH U
BUJI IECSITUYHOTO pas3jienuTens. Bce 3T mapaMeTpsl 3a/1al0TCsl Ha BKIIAIKE
«OCHOBHBIE eIMHUILBD) AUCTIETYEPA PA3MEPHBIX CTUIICH.

AcCCOLMaTUBHOCTh Pa3MEPOB 3aKJIOYACTCS B UX CBSI3M C TeOMETpHYe-
CKUMH O0BEKTaMH C HaHECEHHbIMH pa3mepamu. CyIIECTBYIOT TPH THIIA
aCCOIMATUBHOCTH MEXAY 00beKTaMH M pa3Mepamu. Pazmepsl MOryT OBbITh
aCCOIMATUBHBIMY, HEACCOLMATUBHBIMUA M PaCWICHEHHBIMH. Accoyuamug-
Hble pazmepsbl HACTPAUBAIOTCSA B COOTBETCTBUH C U3MCHCHHUSAMHU OOBEKTOB, K
KOTOPBIM OHH OTHOCSTCA. OHH aBTOMAaTHYECKH U3MECHSIOT CBOE MOJIOKCHHE,
OpHUCHTAIMIO M 3HAYCHUS BEIUYMH NPU PEIAKTHPOBAHUU T€OMETPHUYCCKHIX
00BeKTOB. Pa3sMepsl B MPOCTPaHCTBE JIUCTA MOTYT aCCOIMUPOBATHCS C 00B-
eKTaMH B MPOCTPAaHCTBE MoJenu. Jlas CUCTEeMHOW MepeMeHHOH
DIMASSOC ycranoBieHo 3HaueHue 2. HeaccoyuamueHvle pazmepul BbI-
JIEISIFOTCS U PEJAKTUPYIOTCS BMECTE C M3MEPSIEMbIMH T€OMETPHYCCKUMHU
oObektamu. M3MeHeHne OOBEKTOB HE OKa3bIBACT HUKAKOTO JEHCTBHS Ha
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HeaccormaTuBHble pasmepsl. Cuctemuas nepemenHas DIMASSOC pas-
Ha 1. Pacunenennvle pasmepsi COAepKar He €IMHbIE pa3MEpHbIE OOBEKTHI, a
HaOOpBI OTAENBHBIX 00BeKkTOB. [yist cucremuol nepemenHoit DIMASSOC
YCTaHOBJICHO 3Ha4YeHHe, paBHoe 0.

W3MmeHsiss onpenesicHHbIe apaMeTphl, MOKHO YIPABISTh BHEIIHHM BH-
oM pasmepoB. [Ipu 3TOM HCHONIB30BaHUE pa3MEpPHBIX CTHIICH MO3BOJISET
ObicTpo popmaTupoBaThH pa3mMepsl, oOecreunBasi UX COOTBETCTBUE TOCy1ap-
CTBEHHBIM CTaHIApTaM W CTaHAApTaM MPeIIpHUsTUs. Paszmepuviii cmuibs —
9TO MMEHOBAHHbBII HAOOp pPa3MEPHBIX MAPAMETPOB, YHPABISIOIIUX BHELI-
HHUM BHJIOM Pa3MepOB, HAIPUMEP CTHIEM CTPEJIOK, PACIIOJIIOKESHUEM TEKCTa
W JBYCTOPOHHMMHU Jomnyckamu. [Ipy HaHeceHMH pa3Mepa HCHOJb3YHOTCS
napaMmeTpbl TEKYILEro pa3MepHOro CTwis. [Ipu U3MEHEHHH MapaMeTpoB
pasMepHOro CTHJIA BCE pa3Mepbl Ha YEePTEXe, MCIONB3YIONIME 3TOT CTHIIb,
OOHOBIISIIOTCS aBTOMaTH4YeCcKU. [IporpaMma mo3BoJIsieT co31aTh pasmepHbie
noocmuau Uil yKa3aHHBIX THIIOB Pa3MEpOB, KOTOPbIE OTIMYAIOTCS OT Te-
KyIero pasmepHoro cruiis. [Ipyn Heo6X0MMOCTH pa3MEpHBIH CTHIIbL MOYKHO
Ha BpeMs IIEPEOIpeICIIHTh.

IToarotoBka uepTexa K neuamu TpeOyeT 3aqaHis MHOTHX MapaMeTpoB
7 ONIUH, ONpeAeNAIoNUX BHEIIHWA BUA 4YepTeka. UTOOBI COIKOHOMHWTH
BpeMsi, MOXXHO COXPaHHTh OTH MapaMeTpbl B KauecTBE HMMEHOBAHHOTO
Habopa napamerpoB Jiucra. [IpuMeHnTh HAOOP MapaMeTPOB JHCTA MOXKHO C
MOMOILIBIO AUCTIETYEPA MAPAMETPOB JTUCTOB. MOKHO TaKkKe UMIIOPTUPOBATH
Ha0Op MapaMeTpoB JKCTOB U3 IPYroro 4epreka U IPUMEHHUTD ero K JINCTaM
B TEKYIL[EM YEPTEXKE.

7.2.3. Ilopsinok padorsl 'eomoprana 3UC

T'eonopman 3emenvrHo-ungopmayuonnoi cucmemovr Pecnybauxu Bena-
Pycb — 3TO UHTEPHET-PECYpPC, KOTOPBIH SIBISICTCS €IMHOM TOYKOM JOCTyIma
KO MHOXECTBY MH(OPMALMOHHBIX PECYPCOB C HHCTPYMEHTAMH IIPOCMOTPA,
MTOWCKa TEOMPOCTPAHCTBEHHOW MH(pOpPMAINHY, €€ BH3YyalN3aIliH, 3arpy3KH,
pacIpoCTpaHEHHUS U TONCKA T€OCEPBUCOB.

[omHOMyHKIIMOHATTBHAS ~ OTKPBITasi T'€OMH(POPMALMOHHAS CHCTEMa
MpegHa3HaYeHa IS aBTOMATH3aluy XpaHEeHHs, 00pabOTKH | MpeIocTaBie-
HUS IPOCTPAHCTBEHHOW MH(POPMALINH.

Hensto cozpanus ['eonoprana 3VC saBnsercs mOAroTOBKAa U MPEAOCTaB-
neane MHPOPMAaIUH U TOAACPKKHA NPUHATHS PEIICHUH 10 OpTaHU3aIiH
s pexTrBHON pPabOTHI B 00JaCTH 3eMJICyCTPOMCTBA, T€OAE3UHU, KapToTpa-
¢um, 3eMeNbpHOro, JECHOTO KaJacTpa M KagacTpa HEIBMIKMMOCTH, Ipalio-
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CTPOHTENHCTBA M APXUTEKTYPbI, TEICKOMMYHHKAIMH, 00CITyKHBaHUs TPYOO-
MIPOBOJIOB, AOOBIYM M TPAHCHOPTHPOBKH HE(TH U ra3a, MEKTPHUUCCKUX Ce-
Teil, 9KOJIOTHH ¥ TIPUPOJIONOIB30BAHNH, T€OJOTHH U FeOPU3UKH, KEIC3HO-
JIOPOXKHOTO M aBTOMOOMIBHOT'O TPaHCIOpPTa, OAHKOBCKOTO Jeja, 00pa3oBa-
HUSI, TOCYAapCTBEHHOTO YIPABJICHHUs 32 CYET aBTOMATH3alMd 00paboTKu
TCONMPOCTPAHCTBCHHBIX JaHHBIX Ha OCHOBE coBpeMeHHBIX [ M C-TexHoio-
TUil.

K @ynxyuam I'eonoprana 3MC otHoCsTCS:

- MHTETpaLysl Pa3IMYHbIX TUIIOB IAHHBIX;

- obecrieueHre EHTPAIIM30BaHHOTO JIOCTyNa IoJsb30BaTeieil Kk uHdop-
Maluu;

- CO3J]aHNE OTYETOB IO 3arpocaM 0JIb30BaTENeH;

- myOsMKanus kaprorpadguaeckoii ”HPOpMAaIUy;

- IPeIOCTaBIICHHUE MoJb30oBaTeisiM 0a3oBoro ['MC-uncTpyMeHTapus;

- 0TOOpa)keHHE CHUMKOB M BEKTOPHBIX CJIOCB;

- HABUTAIU 110 KapTe;

- BBIIIOJIHEHHE TIOMCKOBBIX 3aIPOCOB;

- IOCTYI K aTpuOyTHBHOW MH(OpMAIMH 110 WHTEPECYIOIIUM OOBEKTaM
Ha Kapre;

- 0TOOpaKeHUE TEMATUYCCKHUX KapT;

- PeaKTUPOBAaHHE CYIIECTBYIOIIMX BEKTOPHBIX CJIOCB;

- no0aBJicHHE KOMMCHTAPUEB U 3asIBOK;

- IpOBeJICHUE U3MEPEHUIl Ha KapTe;

- IPOCTPAHCTBCHHBIN aHAIN3;

- IOATOTOBKA U MeYaTh KapT;

- myONHMKaNUs TMHAMHYCCKUX JTaHHBIX;

- IPEIOCTABICHNE AaHATUTUYECKUX HHCTPYMEHTOB: HarpamMmm, rpadukos.

3aodauu nHGOPMAIIMOHHOTO 00ECIICUCHUSI COCTOSIT:

- B o0OMeHe TpocTpaHCTBeHHOW wHPopMmarmeit mexay PVYIT «IIpoekrt-
HBIA MHCTUTYT Benrumnposem» u TOUYepHUMHU MIPEIPUSTHIMU,

- OMIEPATHBHOM JIOCTYIIE M3 YIAJICHHBIX MPEINPHUATHA K aKTyaJlbHOMN
MPOCTPAHCTBEHHON HH(OPMAIHH;

- HAJTMYUK YIOOHBIX CPEACTB OTOOPa)KEHHS PACTPOBBIX M BEKTOPHBIX
JIAHHBIX;

- BO3MOXKHOCTH HCIOJIb30BaHUS TPU pabOTe C MPOCTPAHCTBCHHOW WH-
¢dopmanumeii 6azoBoro I'MC-uHcTpymMeHTapus (BBIIIOJHEHHE TTOMCKOBBIX
3aMpOCOB, HAXOXK/ICHUE PACCTOSIHUAMN ¥ IUTOIIAICH U JIp. ).

[Tonp3oBarensmu ['eonoprana 3VC SIBISIOTCS OPTaHbl TOCYNaPCTBEHHO-
T'O YIpaBJICHUs, YIPABICHUS (OTICIBI) 36MIICYCTPOMCTBA HCIIOTHUTEIBHBIX
KOMHTETOB, MPEANPUATHS CUCTEMbl benrunpos3eM, pecryOiuMKaHCKas u
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TepPPUTOPHANBHBIE OPTaHU3ald{ 110 TOCYIAPCTBEHHOW PETrHCTpaIli He-
JIBIKMMOTO UMYIIECTBA, MPAaB HA HErO M CJICIOK C HUM U MHBIC 3aUHTEpE-
COBaHHBIC JIAIIA.

ITpu coznanuu I'eonoprana 3VIC ucnonb3yercs crnenyromas HHGopMa-
U JUTSE HATIOJTHEHUS! (PYHKITHOHAIBHBIX KOMIIOHEHTOB:

- 3UC Pecrrybnuku benapycs;

- marnabIe /133 (ad9po-, KOCMOCHUMKH);

- nudpoBas U pacTpoBas MOJOCHOBA MECTHOCTH B NpeAeiax TEeppHUTO-
pun Pecrryonuku Bemapych (opTodoTomnansl, nudpoBas Moaelb MECTHO-
ctu (IIMM) macmtabo M 1:10000, M 1:2000);

- TEeMaTUYECKHUe JaHHbIe U MeTalaHHble i HanoaHeHust BT Y.

B nenom I'eonopran 3MC noinkeH obecniednBaTh pelIeHUE TPEX Kiac-
COB 33/1a4:

1) uadopMaMOHHO-CIIPABOYHBIE 3a/1a4H:

- (hopMHUpOBaHHE TOUCKOBBIX U HH()OPMAIIMOHHBIX 3aIIPOCOB;

- OJIHOBPEMCHHOC MAHHUITyJUPOBAHHE T'COMPOCTPAHCTBEHHOU, aTpUOY-
THBHOH, TEKCTOBOH 1 rpaduueckoit maGopmarmei;

- KOMIIOHOBKAa JOKYMEHTOB, COJEPKaIldX T'€ONPOCTPAHCTBEHHYIO, aT-
PUOYTHBHYIO, TEKCTOBYIO M TpapUUIECKyI0 HH(POPMAIINIO;

2) aHAIMTHYECKHUE 3a/1aUH:

- COCTaBJICHUE CTaTHCTUIECKUX OTUECTOB;

- pacyeT IJIOoIManeH, JIMH M PAacCTOSHUN MO BHIOpaHHBIM OOBEKTaM Ha
9JIEKTPOHHOH KaprTe;

- peLICHHEe Pa3HOOOPA3HBIX MAPIIPYTHEIX 3a7ay;

3) MHTEPAKTUBHOE PEJAKTUPOBAHUE T'E€OMPOCTPAHCTBEHHOW HH(pOpMAa-
LUH:

- peIaKTUPOBaHNE IIOCPEICTBOM YIAJICHHOTO JOCTYIIA.

I'eomopran 3UC GyHKIIMOHUPYET B CIACAYIONINX PEKUMAX:

- OCHOBHOH, B KOTOPOM BCE IOJICHCTEMBI BBHIITOJIHIIOT CBOM OCHOBHEIC
byHKINN;

- IpoUIaKTHIECKNH, B KOTOPOM OJIHA, WM HECKOJIBKO, FIJIM BCE TMOJ-
CHCTEMBI HE BBHITIONHAIOT CBOMX (pyHKIMHA. B maHHBIA pexuM paboOThI CH-
cTeMa IMEePEeXOANT B CIIydasx HEOOXOAWMOCTH PECTPYKTypH3auuu 0a3 maH-
HBIX, BO3HHMKHOBCHHS HEOOXOIMMOCTH MOJCPHU3ALMU  amlapaTHO-
MPOrpaMMHOTO KOMIUIEKCA, BO3HHKHOBEHHS HEOOXOIMMOCTH IPOBEICHUS
TEXHUYECKOTO O0CITYKUBAHHUS, BBIXOJIA U3 CTPOS alapaTHO-IPOrPaMMHOTO
KOMILJICKCA, BBI3BAHHOTO BBIXOJOM M3 CTPOS SJIEMCHTOB allapaTHOW WU
MpOrpamMMHO# 0a3bl, a TAK)XKE B CIy4asx BBIXOJA M3 CTPOs CETH Mepenadd
JAHHBIX U PYTUX aBAPUAHBIX CUTYAI[HIA.
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B ocHOBHOM pexuMe YHKIIMOHHPOBAHHS CUCTEMa 00ECIIeUnBacT:

- paboTy noJjbp3oBareneii B pexxuMe 24 yaca B CyTKH, 7 JHEH B HEJEIo,
365 (366) nueii B rony;

- BBITIIOJTHEHHE CBOMX (yHKIMH (cOop, 00pabOTKy H 3arpy3Ky AaHHBIX,
XpaHeHHe, TPEIOCTABICHUE JIaHHBIX, MPEIOCTaBICHHE OTYETHOCTH MO MO-
Ka3aTelsim).

B mpo¢unakrnueckoM pexuMe cucteMa 00ecIeYMBaeT BO3MOYKHOCTH
MIPOBEACHUS CIIEIYIOIUX padoT:

- pecTpyKTypHu3aIus 6a3 TaHHBIX;

- TEXHUYECKOE 00CITy)KHBaHUE,;

- MOJIEPHHU3AIH alllapaTHO-TIPOTPaMMHOT0 KOMITIEKCa;

- YyCTpaHEHHE aBAPUMHBIX CUTYAIIHi.

OO1iee BpeMs POBEACHUS NPOPHUIAKTHYECKUX Pa0OT HE JIOJDKHO IIpe-
BeIIaTh 2 % 0T 0o0liero BpeMeHH padOThl CHCTEMbI B OCHOBHOM PEXHME
(13-14 yacos B Mecsin). [l oGecnieyeHus] BRICOKOH HaeKHOCTU (DYHKIIHU-
OHUPOBAHUSI MPOBOJMUTCS PETYJISIPHOE TUArHOCTUPOBAHHE COCTOSHHS KOM-
TIOHEHTOB.

CepBepHas yacTh padOTaeT B IOCTOSIHHOM PEXHUME U He TpeOyeT OT KO-
HEYHOTO MOJIB30BATEISI OT/ICIIBHBIX OIEPAIHi 10 3aIyCKY.

Bxox B T'eomopran 3UC ocymiecTBiseTCss CTaHAAPTHBIM CIIOCOOOM
¢ paboyero MecTta, OCHAIIEHHOTO JOCTYHNOM K ceTH MHTepHeT, depes
nHTepHeT-Opay3ep. s Bxoma Ha cait ['eomoprana 3MC HeoOXoaumo B
azipecHOl cTpoke BBecTH aapec http://gismap.by.

ITocie BBOma anpeca B Opaysepe oTkpoercsi cait ['eomoprama 3UC.
Ha caiite moxxHO nmocmoTpeTs pasaenst «O I'eonopraney», «Hamm ycmyruy,
«HoBoctn», «Konrakte», «Texnomnaepkka». BHU3Y cTpaHMIBI pacrolio-
KEHBI BKJIAJKHU JUIl OTKpbITHs ['eonoprana u ['eonoprana OTKPHITHIX JaH-
HBIX (yOnnYHas Kapra).

Jist aBTopuzanuu Ha ['eonoprane 3VIC HeoOxoauMo B BepXHEH MpaBoi
YacTH CTPAHUIIBI CaiiTa HAXKATh CChUIKY «BOWTHY WM HaXaTh KHOIIKY BHH-
3y crpanuisl ['eonopran 3UC (puc. 7.20).

[Ipu ycmoBuM KOPPEKTHOTO 3aJaHUS JIOTWHA M TApOJS TOCIE Ha)KaTHs
kHOTIKH «Bxom» (mmbo kmaBumm «Enter») Ha skpaH BBIBOIUTCS TIaBHOE
okHo I'eomoprana 3MC ¢ mynkramu MeHO (puc. 7.21). Iloms3oBaresno 3a-
MIpenaeTcs mepeaBaTh CBOM JIOTHH U ITapOIb APYTUM JIHIIAM.

IIpu Bxozxe B rinaBHoe okHO ['eomoprana 3UC MoOXeT cpazy MOSBHUTHCS
JIOCKa 0OBSIBIICHUH, C KOTOPBIMU HEOOXOMMO 00513aTEIEHO O3HAKOMUTHCSL.
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Brxon m3 I'eomoprana 3MC ocymecTBiseTcsl CIEeAyIONM 00pa3oM:
HaKMMacM Ha (DaMWIKMI0 aBTOPU30BAHHOTO IMOJIb30BATEIsl B BEPXHEM Ipa-
BoM yriy I'eonopran 3UC, BeimagaeT kHoONKa «BbIX0a», KOTOPYIO U HaXH-
MaeM, moAaTBep:kaaeM aedctBue (cMm. puc. 7.21). T'eomopran BBIXOAMT Ha
CTapTOBYIO CTPAHHMILY.

Harpyska pabodeii 0051acTi OCyIIECTBISIETCS C IIOMOILBIO ITyHKTA MEHIO
«Cron», pU Ha)KaTWW Ha KOTOPBIA MOSBISICTCS CIHMCOK JOCTYIHBIX ISt
OTOOpaKEHUS DJIIEMEHTOB KapThl (ciioeB). UTOOBI BKIIOYHTH TOT WIJIM WHOM
cioit (moacioit), TOCTaTOYHO IOCTABUTH TaJOYKy HANPOTHB TpeOyemMoro
cnost (TIoACos), a 9TOOBl BBIKIIOYHMTH OTOOpaKEHUE CIIOsl, HE0OXOIUMO
y6pars ramouky (puc. 7.22).
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Puc. 7.22. Ciucok TOCTYIHBIX AJIsl OTOOPasKEHUS AIEMEHTOB KapThl (CJIOCB)

[Ipexne gem mpuctynuts K padore B I'eomoprane 3UC, HeoOxoammo
BHUMATEIbHO M3YYHTh PYKOBOJCTBO IOJb30Batelns. IIpu mepBom Bxone B
I'eomopran 3UC Bce cion 1m0 yMOTYaHUIO OTKIIOYEHBI. [ mampHenmien
paboTHl TONB30BATEN0 HEOOXOAMMO BKIIOYUTh HHTEPECYIOIIUE CIIOM.
[pu cnenyromem Bxoxe B ['eomopran 3UC HeoOXomumbie ciaou OYyIyT
BKJIFOUCHBI 110 YMOJIYaHHIO.

C nomoupto MHCTpyMeHTa «IloMCK» MOXHO HaWTH HHTEPECYyROLUil
o0bekT, nHeTpyMeHTa «MHpopmanus» — noimyduTs HeoOX0MUMYyI0 HH(OP-
Manuio 00 o0bekTe, MHCTpyMeHTa «PucoBaHue» — HayepTHTh JOMOJIHH-
TEJILHBII OOBEKT, U3MEPUTH PACCTOSHHUE WM IUIOLIA/Ib, IIOAMKCATh OOBEKT,
nHcTpyMeHTa «llocTpoeHne 1Mo KOOpAWHATaM» — MOCTPOUTH YYacTOK IO
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M3BECTHBIM KOOpAMHATaM, HHCTpyMeHTa «OTpenencHre KOOPAHHATY —
BBIYHCIHTH KOOPANHATHI HEOOXOAUMOTO 3eMENIbHOTO y4aCcTKa, HHCTPYMEH-
ta «[ledath» — pacmeyaraTh BBIKOINHMPOBKY, CAENAaTh CHUMOK JKpaHa Oe3
Macuirada.

Ha3HaueHue KHOMKH Ha TMaHEIH WHCTPYMEHTOB CHAa0XKEHO MOJCKA3KOH,
MOSBIISIFOLICHCS, KaK TOJBKO yKa3aTellb MBIIIH 3aePIKUTCS HA KaKOi-mubo
KHoIKe (puc. 7.23).

MNouck
Mocmpoexue y4acmra no KoopouHamam
OnpedeneHue koopduHam
Hngopmayus
Mewame
PucoeaHue
Mouck
3axnadku

Puc. 7.23. Tloickaska manenn HHCTPYMEHTOB

MeHi0 JIMYHOrO KaOHMHETa IOJIL30BAaTelsl MPEICTaBICHO (aMuInei
MIOJI30BATENS B IIPABOM BEpXHEM YTy SKpaHa (puc. 7.24), mpu Ha)kaTHH Ha
KOTOPYIO OTKPBIBACTCSl JHMYHBIH KaOWHET MOJIb30BaTelsl, I JOCTYITHBI
olepany CMEHbI ITapoJIs U BHIXOJIA U3 CHCTEMBI.

Puc. 7.24. JInunblii KaOHHET TOJIL30BATENS
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s cMeHsl mapoiisi HeoOXOIMMO HaXXaTh BEPXHIOI KHOTKY «HacTpoii-
KI», 3aTeM BBECTHU CTapblii 1apoJjib, BBECTH HOBBIN Mapoiib (B COOTBETCTBHU
¢ TpeOoBaHUSIMHU O€30MaCHOCTH), NOATBEPAUTh HOBBIH Maposib W HaXaTh
KHOIIKY «3aMeHUThb Mapoiby (puc. 7.25).

Pemmzepnu Mapusa BaraaseBna

Hwma noassosatena: Remizevich

CTapeii napone

o evors.

MNoaTeepxoeHne

TpebosaHna Ge3onacHoOCTH

- Naponb He AoMKeH ObiTh MEHbLIE 7 CMMBONOB.

= Mapons gonkex c ofepkaTs He MmeHee 1 uud pbl
(0.1.2,3,.456.7.8.9)

+ [aponb gomkeH ¢ ofepXaTh DonblIKe NATUHCKUE

Gykabi (3AMMABHbLIE).

+ [aponke A0MKeH ¢ OQepXaTh ManeHENe NaTMHCKne

OYKBbI (CTPOHHLIE)

» Mpu CO3AaHNM NAPONSA HE UCNONBE3YATE NAPONK, UCMONB3YEMbIE
paHee, He MCMOoNL3YIATe NAP0oNk OT NCYTL! M APYTNX CEPBHCOB.

Puc. 7.25. CmeHa mapons

Uro0b! y3HaTH 0 HOBOBBeAeHMAX I eomoprana 31IC, HOBBIX HHCTPYMEH-
Tax U O TOM, KaK ¢ HUMH paboTaTh, CyIIECTBYeT paszuen «HCTpyKIum»
(cm. puc. 7.24). Tlpu HaxaTuu B IpaBOM BepxHeM yriy Ha «HCTpyKImN»,
OTKpPOETCSl JHAJIOrOBOE OKHO, B KOTOPOM MOXHO BBIOpaTh MHTEPECYIOIIYIO
nHdopmanuio.

Ipu HaxkaTuu Ha 3HA4OK «Jlerenma» (cM. puc. 7.24) OTKpPOETCs CITHCOK
JOCTYIHBIX  JlereHa  [eomoprajia:  ONOpHBIH  IJIaH,  3EMEJbHO-
uH(MOPMALMOHHAS CHCTEMa, IPUropoaHas 30Ha (puc. 7.26).

Jlist Toro 4To0OBl HAPUCOBATH TPEOYEMYIO F€OMETPUYECKYI0 (QUrypy Ha
KapTe, HeOOXOAUMO BBIOpaTh HHCTPYMEHT «PucoBanuey (puc. 7.27), nocie
Yero OTKPOETCS AMAJOroBOE OKHO MHCTPYMEHTa, B KOTOPOM HEOOXOIMMO
BEIOpaTh TpeOyeMyl0 TeOMETpPHUYECKylo (Gurypy (TOUKy, JTHHHIO, MPSIMO-
YTOJIBHUK, KPYT, OBAJI, OJIUTOH H JIP.).
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Puc. 7.27. UnctpymenT «PucoBanue»

[Tocne BeI6Opa HEOOXOIUMON (HUTYPHI TTOSIBUTCS BO3MOXKHOCTH BEIOPAThH
TpeOyeMyro KOHQUTrypamuio oOBeKTa (LIBET, pa3Mep, HU3IMEpPEHHs)
(puc. 7.28).

Pucopanme _@
| €] [A] o]
(=] & [A] =] FR
Llaer 3anonHeHnAa . Crvne CnnowHaa

MpospauHocts |05

LiBeT rpaHuLbl 9 LWupwHa

¥ MokaswiBars U3MepeHus

EAuHMLLI nnowaau K8 kunomer.. ~

EanHuus AnuHL Kunomerput -

Puc. 7.28. Bei6op tpebyemoii koHdUrypanun o0bexTa
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HapucoBaHHBI 3IEeMEHT MOXKHO pPelaKTHpOBaTh. J{Jis 3TOT0 HEOOX0I1-
MO Ha)KaTh NPAaBO KHOIKOW MBIIM 10 (Urype U B KOHTEKCTHOM MEHIO
BbIOpaTh «PenakTupoBaTh 37eMeHT» (puc. 7.29).

L3 0]

Quunctuts

KOI'IHPD!ETI: INEMEHT

PeaakTMpoBaTe 3nEMEHT

Puc. 7.29. KOHTEKCTOBOE MEHIO

3aTeM B MOABMBILEMCS OKHE HEOOXOIUMO IIOMEHSThH HYXKHBIE ApaMET-
psl (puc. 7.30).

A

PeaKipoBanne rpadu1ecKoro nemexTa

Haanwes roH

LipeT aanonyseHua Crune
n PaYHoCTL
Llger rpaHnus LvpuH:

NMuxua

Liser nuHMK . Cmnk

WupuHa MNpC () e——

Wpudr
Mapkep
Pasmep (0

Yron e rpagycax ()

T IPaHULE ] WnpwuHa

COXpaHHTE OTmeHa

Puc. 7.30. PenaxtupoBanue rpahuaecKoro dIeMeHTa
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JIst Toro 94TOOBI CKOMUPOBATH HAPHUCOBAHHBIA TpadUIECKUI dJIEMEHT,
HEOOXOIMMO: HaXXKaTh HA HYXHBIA DJIEMEHT NPaBO KHOIKOW MBIIIH, B IO-
SIBUBIIEMCST MEHIO BbIOpaTh myHKT «KomupoBath smement» (puc. 7.31).
Konwst no6aBuTCs MOBEPX BHIOPAHHOTO 3JICMEHTA.

- ’
{:. ‘ Ouerus [‘
Kaipasate nehient f“ ~ \,‘ - "W
Moxzzae ofinacri nepepicona .p. f."
Ornapuine |
’c

lapamerpsi.. i

Tnabantsele Hacrpoiien.. ’
Puc. 7.31. Ilynxt «KomnupoBats dIeMeHT»

Uro0Obl TIEpeMECTUTh KONHWIO, HY)KHO Ha)XXaTh HA HEE JIEBOM KHOIKOMN
Meim. Kypcop mpuMeT BuA MepeKpecTrs, 1 MOXKHO HEPETIHYTh dJIEMEHT
(puc. 7.32).
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Puc. 7.32. Bux nepekpectus Kypcopa

Jlyist Toro uToObI JOOABUTH HAIKMCH HA KapTE, B JUANIOTOBOM OKHE WH-
cTpymeHTa «PucoBaHie» HEOOXOAUMO:

- BBIOpaTh UHCTPYMEHT «J[00aBUThL HAIMUCHY;

- B CTPOKE BBOJIa HA/IITUCH BBECTH TpeOyeMoe Ha3BaHUE;

- BBIOpATh HEOOXOUMBIN PUQT, IIBET U pazmep mpudra;

- KJIMKas 110 KapTe, J00aBUTh Haauuch (puc. 7.33).
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Pucopanue

Hagnuce 3emnenonb3oBarenb

Wpupr  Arial
Lger . Paamep |20

MoxaseLlBaTe M3MEPEHNA

Puc. 7.33. [luanoroBoe OKHO

UroObl HEpeMecTUTh HAAIUCh, HEOOXOAWMO MABAXIbl KIMKHYTH MO
HAJIKMCH U NIEPETSHYTh B HY)KHOE TIOJIOKEHUE, @ YTOOBI YallUuTh HAIIHUCh —
KIMKHYTh TNPAaBOM KHONKOW MBIIIM IO HAANUCH M BBIOpaTh (GyHKHIMIO

«OumcTuTh 00BEKTHD) (pHC. 7.34).
(=R

0‘|D|Cl'lﬂb o0 bLeKIbl

Hagnuce PYN
MNpoeKTHLIA
MHCTUTYT
Eenrvnposem

Wpndr Arial

Liger - Paamep (20

MoKa3blBaTk U3MEpeHuA

Puc. 7.34. Boi6op ¢yrkunn «O4ucTHT OOBEKTHDY B AHAIOTOBOM OKHE

I[J'IH TOI'0 YTOOBI noamnucaTb 00BEKT Ha KapTe 1O 3HAaYCHUIO I10JI, HEO00-
XOJUMO:
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- BBIOpaTh B AMAIOTOBOM OKHE MHCTpyMeHTa «PucoBaHMe» IOCICTHUH
10 TOpsiAKY HHCTpYMeEHT «lloamucarsy;

- BBIOpATh CIIOH, 110 KOTOpOMY TpeOyeTcs ToAIcaTh 00bEKT;

- BBIOpaTh WpuQT, pazmep u LBET WpUQTa;

- KJIMKHYTh 110 O0OBEKTY, MOCJIE Yero MOsIBUTCS MOIINUCH, KOTOPYIO TIPU
HEOOXOAMMOCTH MOXKHO H3MEHHTh, IOAKOPPEKTUPOBATH YroJl IIOAIKMCH
(puc. 7.35).

-®
=

3aper. JeMensHe!

WpdT  arial

Liger

Puc. 7.35. KoppekTrpoBKa MOAIHCH

Jlnst TOro 9ro0bl IEPEMECTUTH HAPUCOBAHHBIA MPAMOYTOJIBHUK WM JIH-
HUIO, HEOOXOJUMO HAKaTh JICBOM KHONKOW MBIIIM HA COOTBETCTBYIOIIUIA
00BbeKT oauH pa3. Kypcop npuMer Bua mepekpecTus. Y aep:KuBas HaxKaTo
JIEBYIO KHOIIKY MBIIIH, MOKHO TEPEMECTUTL OOBEKT B HEOOXOAMMYIO TO3H-
o (puc. 7.36).

Puc. 7.36. [lepemerenue 00beKTa B HEOOXOUMYIO IIO3HIHIO
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Jliist Toro 94TOOBI BRIOpATh €IUHMIBI [UIMHBI, HY’)KHO IIOCTaBUTh TaJIKy B
suyeiike «Iloka3piBaTh H3MepeHus» (puc. 7.37) u B cnucke «EanHuIb A1u-
HBD) BBIOpaTh HEOOXOIUMBIC €AMHUIIBI U3MEPEHHS.

/ -®
o] [ |~][m] @ All=] 8

LiseT nuHKMK = Crune CnnowHaa

Wupnsa |5 - Mpoapauocts (1

¥ IMokaswLivare W3MepeHus

EAVHULE ANUHB! KunomeTpsl
KunomeTpsl

MeTphl

Puc. 7.37. lnanoroBoe okHO «EUHULIBI U3MEPEHU»

Ecimm HeoOxommMo moka3aTh [UIMHY Ha KapTe, TO CTaBHTCSA TajlKa B
siueiike «IToka3pIBaTh U3MEPEHUS», €CITH HET, OHA CHUMaeTcs (puc. 7.38).

Liser nwn

Wupuwa |5

# Miox wamapensn

Eqmus nawis MeTpe

e
| OGuan nnuwa nwwws115 46 |
|

Puc. 7.38. IIpocTaHOBKA [UIMHBI HA KapTe
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Jlnst Toro 4to0bl yAaIuTh MOINUCH HAPHCOBAHHOTO TPadMIeCcKoro 3Jie-
MEHTa, He0OX0ANMO HaXKaTh MPABOM KHOIKOM MBILIM Ha HA/AIIUCh, KOTOPYIO
HY)XHO YIAIIUTh, ¥ BBIOpaTh GyHKUIHIO «OuucTuthy (puc. 7.39).
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Mokaaars oBracTw nepepucoscn
PR
Napasserpes...
InoBanumeie HACTROMKM. .
| O nporpssae Adobe Flash Playes 114402.278...
-
Y = 5 1\.1:

Puc. 7.39. VY nanenue noamuceil HAPHCOBAHHOTO TPadUIECKOro sneMeHTa

Jlist Toro 4To0OBl COXPaHUTh HAPHCOBAHHYIO IpaduKy, CleoyeT HaKaTb
kHOTIKY «CoxpaHuTb rpaduky» (puc. 7.40).

d @, ]

Pucosanne

Crwms Canouwan

User a1 Wpnia

FloKA3LBATE HIMEPEHIA

Puc. 7.40. CoxpaHeHre HAPHCOBAHHOMN IpaduKu
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B mosiBuBIIEMCS OKHE BBIOEpUTE HEOOXOIUMYIO IAIIKy M COXPAaHHTE
daiin ¢ mousaTHeIM uMeHeM. Tun ¢aiina nomkeH ocrathes (Xt (puc. 7.41).
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Puc. 7.41. CoxpaHeHHe HApHCOBAHHOHU rpaduKu

UroObl 3arpy3uTh IpEABAPUTEIILHO COXPAHCHHYIO TIpaduKy, HYXHO
HaXaTh KHOIKY «3arpy3uTb rpaduky» (puc. 7.42).

ns

Puc. 7.42. 3arpyska npeaBapuTeIbHO COXPAHEHHON rpaduKu

B mosiBuBIIIEMCsI OKHE BRIOHpaeTcs HeoOXoaumblii daitn (puc. 7.43).
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Puc. 7.43. Beibop Heobxoanmoro daitia

3areM HY)XHO HakaThb KHOIKY «COXpaHHUTh», W rpaduka oToOpaszurcs

TaM, IA€ €€ NpCABAPUTCIIbHO HApHUCOBAIH.
C NOMOIIBIO MHCTPYMCHTA «IleyaTh» MOXKHO pacricuaTtatb 3€MCJIbHO-

KaJacTPOBBIH IUIaH (BBIKOTIMPOBKY), a TaKXKe CHIEIaTh CHUMOK JKpaHa 0e3
Mmaciuraba (puc. 7.44).

Puc. 7.44. Uuctpyment «Iledats»

Jist Toro 4ToOBI pacnedaTaTh BUAUMYIO 00JIaCTh KapThl, HEOOXOIUMO:
- HaxaTh «CHUMOK 9KpaHay, nanee «Ileuatby (puc. 7.45);
- BBIOpaTh TPHHTEP M HEOOXOMUMBbIE HACTPOWKH IPUHTEPa, HAXKATh

kHOTIKY «OK».
Uto0bI pacrieyaTaTh 3eMEIHHO-KaIaCTPOBHIH IJIaH (BBIKOIHMPOBKY), HC-

nons3yiite 6paysep Mozilla Firefox. Ilpu sTomM He peKOMEHIyeTCsT HCIOIb-
30BaTh Apyrue Opays3epsl [IUIs MevYaTy.
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Nerenfga MHcTDwime 4

Puc. 7.45. Tleyats BHAMMOM 00IaCTH KapThI

Jlist Toro 9TOOBI pacriedaTaTh 3eMeNbHO-KaJaCTPOBBIM TUTaH (BBIKOIIH-
POBKY), HEOOXOAUMO:

- BEIOpaTh TpeOyeMoe MECTOPACIIONIOKEHIE 00BEKTA;

- MOJIKITFOYUTH TPEOyEeMBIC CIIOH;

- HAHECTH HCIpalInBacMble OOBEKTHI (Yepe3 HHCTpyMEHT «Pucosa-
HUEY);

- IOJIMKCAThH 3€MJIEII0IL30BATEICH;

- BBIOpaTh MHCTpyMeHT «IleuaTh», manee «lledarb BBIKOITHPOBOKY
(puc. 7.46).

@ recncpras XV @ resnopras x

| € & |®gsmapsyma Yk
|

Puc. 7.46. Ileuats 3eMenbHO-KanaCTPOBOIO IIaHA

B oTkpbIBIIEMCS JAMATOTOBOM OKHE MHCTpyMeHTa «[le4ath» BBIOpAThH
TpeOyeMbIii pa3mep, MaciuTad KapThl M KadecTBO IedaTH. B 3aBuUCHMOCTH
OT MECTOIIOJIOKEHUSI 00BEKTa BHIOMpPAETCS COOTBETCTBYIOIIUI CepBep Iie-
gatn. Hampumep, nns I'ponHeHckoit obmactu — «I'pomHeHckas Iledarsb».
B ciydae, ecni He M3BECTHO TOYHOE MECTOMOJIOKEHNE 00BEKTa, HCIIOIB3Y-
ercst cepBep 1o ymondanuro — «MuHckas Iledatsy. Ilocie npoaenaHHbIx

omepanuii HeoOXomuMO Hakath KHONKY «Co31aTh  BBIKOHPOBKY»
(puc. 7.47).
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Popsar:
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Macwrab: 1: 10000
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Cepeep: | Manckan Mevats
KavecTeo:  HopmansHoe

063opHan kap@

Cozaarts BHIKONHPOBKY

Puc. 7.47. Co3naHue BEIKONMPOBKH IJIsl IEYaTH

Korna BeikommpoBka cdopmupyercs, B IpeIBapUTEIbHOM MPOCMOTpPE
HEeo0X0JMMO OTPEAaKTHPOBaTh 3apaMouHoe odopmieHue. Penaktupyemsle
9JIEMEHTHI 3apaMOYHOr0 O()OPMIICHUSI KapThl NOACBEUNBAIOTCS JKEJITOM pa-
MOYKOii (puc. 7.48).

Jst T0or0, 4TOOBI IEPEMECTUTh Ha BRIKOMMPOBKeE Mot «CoriacoBaim» U
«YcnoBHble 0003HaYECHHA», HEOOXOMUMO BOCIIOJB30BATHCSA CTPEIIKAMH,
KOTOPBIC HAXOSTCSI HAPOTUB COOTBETCTBYIOLINX mosteii (puc. 7.49).

3arem cuemyer HaxaTb KHONKY «Pacmeuarats (IlmaTHas ycmyra)», BBe-
CTH HOMEp JOTOBOpPA, IO KOTOPOMY BBINONHSIOTCS 3€MJICYCTPOUTENLHbIC
paboThl, 1 HOMEP CMETHI (B CIy4ae OTCYTCTBHsI HOMEpA CMETHI ITUIIEM 1) u
HaxaTh KHOMKY «Pacmeuatatsy (puc. 7.50).
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NpeaBapwienchbs npocmotp  COXPaHHTE WatNoH  3amysnts uBabnoH

Pacneqarate (Mnaman ycnyra)

By SemaOrD YITTXA. HCNDALIESEOT

BelKONUFOSKA
3 3EUNLHO-CSIICTDOR0M T3NS JEUNENOAIOEITERSH

COMRACOBAMM
RYCTEORTRNRHOR CryBe

< oraEns sgxnTERTYEE
15CTE3 CHONESHUSKOND PaRKENONEOME

Hizuanesnc paiosHOR wHenE M npoTHEX
sECypIeE @ cxpEe GEpREOLEN CpRLE

Jcxoe0 paiiona
2017e

o UYTI Dseguugoni-Arpo’
M017e

neea:

COrnacosanm:

HEWANLHIK JBUNEYCTPONTENE RO Crysdsl
CHoneBrckore BaFKTNonKoNa

2012r.

Hawanssex 0TIENa SPIOITEXTY DS
# cTpowTenLCTEa Cuonesmsctoro PHK
el 2012+

HEUANLMAK DIRORKOR MKCNETLBIN NPIPORHLOC
PECYPOOB v OXPArw OXPYXBOWER CPES
Cuonesmsceono padiona

2 20121

[Awpecrop W¥TI “Osepruycmi-Arpo”
Sl 2012r
[Ampacrop H¥TI “Crpoi-Visect
il 2012

Puc. 7.49. TlepemereHne Ha BEIKOMUPOBKE moneit «CornacoBaim
1 «YcloBHBIE 0003HAYCHUSD»
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/ @ recnopras x € Feonopran XN
<« C | @ gismap.by/ma
Nevan: msonuposm

Ho opa

fon

2017
HoMep cueTh:

Pacnemmam,  Omena

Puc. 7.50. IleuyaTs BHIKOMMPOBKH U3 3eMENBHO-KAIaCTPOBOrO [LIaHA

[asee BbIOHpaeTcsi UMs MPUHTEPa, BhICTaBIsieTCs (OpMar JIMCTa, OpH-
CHTALUsI JINCTA, KAYECTBO MEYaTH M HAKUMAETCS B IUAJIOrOBOM OKHE KHOII-
ka «OK» (puc. 7.51).

Toneko mocie Haxkatus KHONKH «OK» ocymecTBISeTCs JICKTPOHHAS
perucTpanys HoMepa BBIKONUPOBKHU. J[0 3TOro MOMEHTa HOMEp BBIKOIIH-
POBKH HE MOKET OBITh 3apETHCTPHPOBAH HUKAKUM HHBIM CIIOCOOOM.

VII «lIpoexTHbIii WHCTUTYT benrumposzem», kKak mpaBoOOIamaTels,
HE MOXKET OTBEYaTh 32 pabOTy KOHEYHOI'0 NIEYaTHOTrO 000pyIOBaHMS, HAJIU-
YyHue YepHHUIa B KapTpumKe, 3amstue Oymaru, aeicrBue (Oe3neiicTBue) co-
TPYJHUKOB 3aKa34MKa U T. I.

[t TOro 4To0BI COXPAHUTH AGIOH BEIKOMTUPOBKH, HEOOXOAUMO:

- BBIOpaTh HHCTpYMEHT «IledaTby;

- copMHpPOBATH BHIKOIIMPOBKY Ha TPEOYEMYIO TEPPUTOPHIO;

- 3aMOJIHUTH TpebyeMoe 3apamouHoe odopmierue (puc. 7.52).
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Puc. 7.51. TleyaTs BRIKONUPOBKH U3 3eMEIbHO-KaIaCTPOBOI'O IIaHA
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TpenBapHTenGLHLI npocmorp | COXpannTs watnoH - sarpyawTs watnow

Pacneuaram,

Tpenes setsarson FO0TEL SR

COrMACOBANM.
Haim o euntyCTponTRROR Crpees
Cunnemmctors paimcnoniowes
= Hize.

Opopmasem sapamounce odopmnenue
1. HaNUMOEM KHOMKY COXDAHUMG WoBAOoH, 4m:
coxparume

pamModOE OPOPMACHUE, ¥

HOUMENOBONUE GOTNT U MECTT
Haamswe otoens aprerrype
¥ cTpouTanaeTas Cunnemmcers PY

2012r.

Haan paiowsoi pmonmn nevpiarad
Pecypros » axpamm crpyxaTumS cpezs
Cunneariceors pabesa

) 22¢

Arpecrop YT Oaapreni-Arpe”
2o02r.

121

Arpariop WY “Crooi-Vsast

Puc. 7.52. CoxpaneHue 11abI0Ha BEIKOITHPOBKH

B npeaBapuTenbHOM NMPOCMOTpE HY)XKHO HaxaTh KHONKY «COXpaHHTh
m1abJIoHy, a JuIs Toro 4roobl oQopmileHHe OBIJIO COXPaHEHO Ha JIUCK, HE0O-
XO/IMMO YKa3aTb HOHSITHOE Ha3BaHHE COXPAHAEMOro IadIoHa.

B cnenyromuii pas, korna Hy’»KHO cIeIaTh BEIKOITUPOBKY C TaKHM JKe 3a-
pPaMOYHBIM O(OpPMIICHHEM, B NPEABAPUTEIHLHOM HNPOCMOTPE BBIKOIHPOBKH
cleqyeT HaXkaTh KHONKY «3arpy3uTh maOJoH», BEIOpPATh COXpaHEHHBIN
¢aiin n Haxats «OK». Bee nosist 3apamo4noro odopmiieHus OyayT aBToma-
THYECKH 3aII0JIHEHBI.

B cmydae pacmewyaTtku BBIKONMPOBKM B KPYIMHOM  Macuitade
(2:1000, 1:2000) ZOMOIHUTEIFHO MOXKHO HCIIOIb30BaTh ONuui0 «O630pHas
Kaprta». Ha BBIKOIMPOBKE HOMOJHUTENHLHO (GOPMUPYETCS OKHO ¢ 0030pHON
KapToii mecTHoCTH B Mactiutabe 1:25000 (puc. 7.53).

@ recnopran x
& > C @ gismapby/map

NpeapHIensHLE NpOCMOTp  COXPaHWTS ualnon | 3amysuTs ualnon

PacneuaTats (finamias yenya)

Puc. 7.53. ®opmupoBanus OKHa ¢ 0630pHO# KapToi MecTHOCTH B MaciuTade 1:25000
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Uto0bI NOTYIHTh HHGOPMAIHIO TT0 HHTEPECYIOIMEMY 00BEKTy, CHadasa
HeoOxoauMo  BbIOpaTh  MHCTpyMeHT  «CrpaBoyHas — HH(OpMaLUs»
(puc. 7.54), a 3atem — nuHcTpyMeHT «VneHTHUKAUNI» U KINKHYTh O MH-
TepecyroieMy 00bekty (puc. 7.55).

Puc. 7.55. Beibop unctpymenta «neHTudukaris

Ha monHuTOpe BBICBETUTCSI BCS MHGOPMALMS 10 JAHHOMY OOBEKTY
(puc. 7.56).

Yr1o6bl OYHCTUTH HUCTOPHIO IIOUCKA, HYXKHO Haxarh «O4uCTKay
(puc. 7.57).

Jlu1st TOro 94To6Bl ONMpeeuTh BCe KOOPAUHATBI YUacTKa, HEOOXO0JMMO:

- BeIOpaTh uHcTpyMeHT «Ornpezenenue koopaunar» (puc. 7.58);

- BeIOpaTh nanetky «KoopAMHATHI y4acTKa» M KIMKHYTh HA TOT yda-
CTOK, KOOPIMHATEI KOTOPOTO XOTHTE MOIy4YHuTh (pHc. 7.59).
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CnipaBoyHan WHGQopMaLna

Paiion

_ Kop aAMMHMCTPETHBHO-
TEPPUTOPHANLHOR SAHHUL|bI:
6258501000
Paiiou: YepeeHckuil paioH
3apercTpHMPOBaHHLIe 3EMeNbHbLIE yuac.
Anpec 3eMensHOM Y4acTka: MUHCKaA
o6n., YepseHCKuid p-H
SHAPE_STLength__: A
33pencTPHPOBAHHARA NNOWAAL: 3.4224
Lienesne Ha3HAUEHHE 3eMenb:

_ 3eMenbHbii YICTOK ANA PEKOHCTYKLIMK

) y4acTka pecnybnMKaHCKoH
ABTOMOGHNLHOM JOpOTH M-4 MUHCK-
Momnes (o1 62,24 fo 64,8 kM)
‘OpraHM3aumMA, BullONHW BUWRAA paboTy.
“TpOSKTHLIA WHCTUTYT "Benmnpozem”
[ata pemcTpauMu npaea: 01-Nov-07
Kapgactpogsii N 1000001000065
SHAPE_STArea_ 3 8
3emencHbIe YUacTkn
Afpec 3emensHOM yJacTka:
AQMHHHCTPATHEHAA NOAYMH EHHOCTE
3emnenons3osatens: 6258000000
Kop thopMei22_1: 14 OpraHW3aLWW
ABTOMOGHNLHOM TPAHENOPTA
Lonna cobcteenwocTv_1: 100
CnHagen: 0 6e3 npuaHaka

_ Monkoe HaumeHoBaHWE

) 3emnenons3oearens_1:
Pecny@nuKaHcKoe yHUTapHOe
NpeANpPUATAE BTOMOBHNbLHLIX A0POT

Puc. 7.57. Ounctka HCTOPUH TIOHCKA

Puc. 7.58. Onpeznenenue Bcex KOOPIHHAT y4acTKa
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Onpenenenne Koopannar

Puc. 7.59. Bei6op koopHHAT ydacTka

Bce moBopoTHBIE TOYKH OyXyT NPOHYMEPOBAHBI, a B OKHE IOSBATCS HX
koopauHaTsl (puc. 7.60).

OUHCTHTL 06 he Tk

Puc. 7.60. ITosiBneHHe KOOPIMHAT Y4acTKa B OKHE

Jlist TOro 4TOOBI OIpENENUTh TOJLKO HYXHBIE KOOPIMHATHI y4acTKa,
HEO00X0AUMO:

- BBIOpaTh MHCTpYMEHT «OmnpeeneHne KOOpIuHATY;

- BBIOpaTh manetky «BblnenuTs 001acThy» M BBIIEIUTH T€ NOBOPOTHBIE
TOYKH, KOOPANHATHI KOTOPBIX XOTHTE MOIYy4YHUTH (pHc. 7.61).
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Puc. 7.61. BeiGop omnpeneieHHbIX KOOPANHAT yYacTKa

Bce noBoporHble TOukK OyIyT NPOHYMEPOBAHBI, & B OKHE IOSIBATCS MX
KOODPJIMHATBHI.

Jlist Gostee yI0OHOTO HCIIOJIB30BAHMS BO3MOXHOCTEH KapThl PEeKOMEH-
JIyeTcsl UCTI0NIb30BaTh «3aKJIaJKi», C TOMOLIBIO KOTOPBIX JIETKO 3aIlIOMHHUTH
TeKyliee Mecropacrnosiokenue. s nobaBieHUst 3aKIaAKH HEOOXOANMO
BBIOPATh HHCTPYMEHT «3aknaakuy» (puc. 7.62).

Puc. 7.62. IHCTpyMEHT «3aKmaaxku»

Jlayee B IMaJIOTOBOM OKHE MHCTPYMEHTA «3aKIaIKH» CJIEIyeT HaXKaTh
kHOIIKY «J[06aBuTh 3aKknanky» (puc. 7.63), BBeCTH UMsl 3aKJIQJIKA U HAXKATH
KHOIIKY «/loOaBuTh 3aKyanky». Tekylee MecTOpaclojoXeHue Oyner Io-
OaBJieHO B BHAE 3aKIaAKd. UTOOBI yoajduTh HEHY)XHYIO 3aKJIaJKy, JOCTa-
TOYHO HA)KaTh Ha KPACHBII KPECTHK HAIPOTHB 3aKIaIKH.
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NEepXmHCK

COnUmpe K
Cropym 1

Cmyuxlopon

Puc. 7.63. ®ynkmus «/106aBUTh 3aKTaAKy»

UToOBI OTCTPOUTH YYACTOK MO KOOPIMHATAM, HEOOXOANMO BHIOpATh MH-
ctpymenTt «ITocTpoeHune ydgacTka 1mo KoopauHatam» (puc. 7.64).

NMocTpoeHne y4acrka no KoopawHaram

KOODAHHATH NOMHIOHA:

5965755.18 2238665.24
596570513 223867207
5965738.01 2238763.51
5965783.13 2238740.74

OuncTuTh HapucosaTtk

Puc. 7.64. Unctpyment «[locTpoeHue ydacTka IO KOOpIHHATAM»

[lanee B IUANOrOoBOM OKHE HEOOXOAMMO BBECTH KOOPIHMHATHI y4acTKa.
ITocne okoHYaHMS BBOJA KYpcOp IOJDKEH OCTaBaThCs B MOCICIHEH CTpoKe
BBEJICHHBIX KOOpAMHAT. 3aTeM ClefyeT HaxaTb KHONKYy «HapmcoBaTb»
(puc. 7.65).

[Touck TpeOyemMoro 00bEeKTa OCYIIECTBISACTCS C TIOMOIIHI0 HHCTPYMEHTA
«[Touck». IIpy 3TOM BO3MOXKEH MOUCK 10 3€MENBHBIM y4YacTKaM, 110 Hace-
JICHHBIM MyHKTaM U 10 KaJacTPOBbIM y4acTkaM (puc. 7.66).
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Puc. 7.65. ®ynkuus «Hapucosats

Mowce no
FeMEnkHBIM

A

Puc. 7.66. Uuctpyment «llonck»

Ipu ucrnonb3oBaHuK rpaduueckoro (MPOCTPAHCTBEHHOIO) MOMCKA IS
omnpeneneHus nHpopmau 006 00beKTe T0CTyneH BHIOOp 00beKTa rpadu-
yeckd. TeKCTOBBIH MOMCK AOCTYIEH ISl BbIOOpA y4acTKa C HU3BECTHBIMH
arpubyramu. Ilpu 3TOM B CTPOKYy MOHCKa HEOOXOAMMO BBECTH Ha3BaHHE
HHTepecyrolnero oorekra (puc. 7.67).

B pesynbrare 06paboTKH moucka OyaeT HPEeaIoKeH CIUCOK HalICHHBIX
00BEKTOB, MPH HAXKATHA HAa OOBEKT KOTOPOr0 MOXKHO MPHOJIU3UTHCS K
HaliieHHOMY 00BeKTY (pHc. 7.68).
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[ToHCK NO KaaCTPOBLIM yYacTKaM

Peayntrar noucka: 1
PeaynbTarsl

Kagactposkin h00001000772

Anpec 3emensHoOro yyactka. Pecnybnuka benapyce, MuHckas
0ofn., MuHCKU#A p-H, rm Mauynuu, natopos, 16
HaumeHoBaHWe 3eMnenonb3osarena_1

Puc. 7.68. IIpubnkeHne K HaACHHOMY 00BEKTY

Jmns Toro 4ToOB HAWTH YyYacTOK, HEOOXOOMMO BBECTH KaJaCTPOBBIN
HOMeEp, THO0 anpec, TMO0 HAMMEHOBAaHUE 3EMJICTIONB30BATENS (€CIH TaKast
yciyra JI0CTYIIHA).

BHauasie Ha maHenM MHCTPYMEHTOB cliienyeT BbIOpaTh «Iloumck mo ka-
JIacCTPOBBIM ydacTkam» (puc. 7.69).

MowWce no
0 M HEIM
FACTEAM
Mowcs no

HIACEMEHHLIM
TIVHE TN
Mowcx no

Puc. 7.69. Haxoxxnenue ygacTka
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UTtoOBI OmpenenuTh KaJacTPOBBI HOMEpP y9dacTKa UM TPYIMITBl y4dacT-
KOB, BBIOCPUTE HYXXHBIA paiioH B criucke «CIOW Ui MOMCKa» W BOCIOJb-
3yiiTeCh HCOOXOMUMBIM HWHCTPYMCHTOM JUIS  BBIJICJICHHS  y4YacTKOB
(puc. 7.70).

BeiGpars MpAMOITONEHAKOM |

Puc. 7.70. OnpenencHue KagacTpOBOro HOMepa yJacTka

ITocne 3TOro MCKOMBIE YYaCTKH BBIAENATCS KpacHBIM IBeToM. Kamact-
pOBBIE HOMEpa BBIICNCHHBIX YYacTKOB MOYKHO IMOCMOTPETh BO BKJIAJKE
«Pe3ynbpTathl» TaHHOTO HHCTpYMeHTa (pHc. 7.71).

I Sl aJ¢

KapacTtpoeslil Ne: 623655500001000772

Anpec 3emenbHoro yyactka: Pecnybnuka benapyce, MuHckaa
00n., MAHCKWIA p-H, rn Mayynuwn, yn. AsuaTopos, 16
HanmeHoBaHWEe 3eMNeNnonb30BaTena_1. OTKpLITOe

e of TR0 "VOpagnak HalXlal

Puc. 7.71. KagactpoBble HOMEpa BBIJICICHHBIX y4aCTKOB BO BKJIaaKe «Pe3ynbrarTeny

Jl1st TOro 4ToOBI HAWTH YYaCTOK 110 M3BECTHOMY KaJacTPOBOMY HOMEDY,
HY)XKHO MepeiTu BO BKIaIKy «TeKCTOBBIN MOMCK» HHCTPYMEHTA (puc. 7.72).
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MNouck no KagacTPOBLIM y4yacTKam

Pesynkrar noucka: 1

TEeKCTOBLIA NONCK

Puc. 7.72. Bknanka «TeKCTOBBIN TOUCK»

Jlanee HeoOX0MUMO BHIOpaTh HY)XHBIH paiioH M HaxaTh KHONKY «[lo-
uck». Pesynprar momcka oroOpasutcs Bo Bkianke «PesymbraThi». 3atem
HYXXHO Ha)kaTh Ha KaJaCTPOBBIH HOMEp, KapTa OyJeT NMPHOJIMKEHa K COOT-
BETCTBYIOLIEMY YYaCTKY.

Jlist Toro 4ToObl HAWTH HAacEJEHHBIH IMYHKT, HEOOXOIUMO BBECTH €ro
Ha3BaHHE. B maHe M MHCTPYMEHTOB ciexyeT BeIOpaTh (yHkmro «Ilomck
10 HACEJICHHOMY ITYHKTY», 3aTeM IepeiTr BO BKIAAKY « T eKCTOBBIH MOUCK)
HHCTPYMEHTA, BBIOpATh HYKHBIA palfOH, BBECTH Ha3BaHHUE M HAaXXaTh KHOTIKY
«[Tomck». PesynpraT moncka oroOpasurcs Bo BkiIaake «Pesympratery. Hc-
KOMBIl HAcCEJICHHBbIM IyHKT BBIJEJINUTCS KpacHbIM LBETOM. Jlanee Hy»KHO
Ha)XKaTh Ha BKJIAJKY C KPacHBIM KBaJpaTHKOM WM Ha3BaHHEM, KapTa OyjaeT
npuOIMKEeHa K COOTBETCTBYIOLIEMY HAacelIeHHOMY IyHKTy. HaceneHHBIN
IIyHKT MOET COCTOSITh U3 OJHOTO MM HECKOJBKUX OTIEIbHBIX YYacCTKOB.
ITonck oToOpasut Bce Yy4acTKH, U3 KOTOPBIX COCTOUT HACEJICHHBIH ITyHKT.
YroObl OIpeAeInTh Ha3BaHHE HACEJICHHOI'O IYHKTa, BBIOMPAETCS HYXKHBIH
paiioH B cricke «Crnoit anst noucka» (puc. 7.73).

Jlist Toro 4ToObl HAWTH 3eMEJIBHBIM Yy4acTOK, HEOOXOIMMO BBECTH €TO
HaNMEHOBAHHE WJIHM €T0 9acTh. B manenn mHCTpyMEeHTOB BeIOMpaeTcs «Ilo-
HCK IO 3eMEJbHBIM yuyacTKam». Jlanee ciaenyeT nepeltu Bo BKiIaaky «Tek-
CTOBBIA TTOMCK)» MHCTPYMEHTA W BHIOpPAaTh HYXXHBIA pPaiflOH, BBECTH HamMMe-
HOBAaHWE WIIM €r0 4YacTh W HaxaTh KHONKY «llomcky». PesympraT momcka
oTtobpasurcs Bo Bkmaake «Pesymerartey. VckoMmble y9acTKH BBIIEIATCS
KpPacHBIM ILIBETOM. 3aTeM HEOOXOIMMO HakaTh Ha BKJIAJIKy C KpPacHBIM
KBaJIpaTUKOM M HAaUMEHOBAaHHMEM 3EMIJICTIONIb30BaTENs], KapTa Oyner mnpu-
OmKeHa K COOTBETCTBYIOLIEMY yd4acTKy. OJHOMY 3€MJIETIOJIb30BATENIO
MOJKET NMPUHAJIEKATh OJUH WM HECKOIBKO OTJAENIBHBIX y4yacTKoB. Ilouck
0TOOpa3uT BCE y4acTKH, KOTOPbIE NMPHHAUICKAT I0JIb30BATENI0. 3aTeM U3
CIMCKA MOKHO BBIOpPAaTh MCKOMBIH y4acTOK. UTOOBI omnpeneauTs HauMeHo-
BaHHE 3E€MJICTIONB30BATEINS, BEIOUpaeTCcs HYXHBIH paiioH B crucke «Cioit
U TIoMcKay. Jlajee ciemyeT BOCIOIb30BaThCS HEOOXOIMMBIM HHCTPYMEH-
TOM JJIs BeiAeaeHus (puc. 7.74).
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CnoW ona noucka

Moweck OuncTHTL

TanbHO-ONbITHOR
AHCTBEHHOS
npeanp. XO["YNPABNEHUA [lenaun
Mpeznpenta Pecnyonnk napycb

TIPHONMUNTL K

Puc. 7.74. OHpCZ[CJ'ICHI/IC HaWMMCHOBAHMUA 3€MJICIIOIB30BATEIIA
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ITpu cOosX cUCTEMBI MOJIH30BATENb AOJKEH OUYUCTUTD KOII, Mepe3arpy-
3UTh Opay3ep, NPOBEPUTh HHTEPHET-COCANHEHNE U CHOBA BOMTH B CHCTEMY.
Ecnu naHHbIe ASHCTBUS HE MPHBENHU K MOJOXKUTEIBHOMY PE3yJbTaTy, cie-
JIyeT 00paTHThCS K 00CITYKHBAIOILEMY ITEPCOHAITY.

B cnydyae c6oeB WM OTKaza MPOrPaMMHOTO WM HH(MOPMAIMOHHOTO
obecrieueHnst HEOOXOIUMO 0OpaTHTCS K pa3pabOTUHKYy.

[Ipu mosiBNIEeHNH B MOMEHT 3aITycKa MPHIIOKEHUs COOOmeHni 00 ommb-
KaX, YKa3bIBaIOIIMX Ha HEBO3MOXKHOCTH MOAKIIIOUEHHS K CEpPBEPY, CIEAYET
MOCJIEIOBATENILHO MPOBEPHUTH: PabOTOCIOCOOHOCTh CETEBOTO IMOJKIIOYE-
HUSI; HAJIMYKE y TI0JIb30BATENIs IIPaB Ha JOCTYII K CUCTEME.

7.2.4. CkannpoBaHue KapTorpaduiecKux n300paskeHui

Ckanep — 3TO YCTPOWCTBO, BBINOJHSIOIIEE CUUTHIBAHUE N300paKEHHS
U TIepesadn MHQGOPMaIMi Ha PacCTOSHHE WM JJIS IpeoOpa3oBaHMs €ro
B 1udpoBoii ¢popmar. Bo Bpemsi CkaHUPOBaHUS NPU ITOMOIIM AHAIIOTO-
nugpoBoro mpeobdpazoBaTesis co3maercs mudpoBoe onMcaHue H300paxke-
Hus BHemrHero it DBM o0pa3za 00bekTa, KOTOpOE 3aTeM IepeaaeTcs IMo-
CpEJICTBOM CHCTEMBI BBOJIa-BbIBoIa B DOBM.

ITo KOHCTPYKIMU CKaHEpHI ACIATCS HA PydYHBIC, HACTOJBHBIC M Oapa-
6annble. HacTtomsHBIE, B CBOIO OYepenb, MOIPA3CISIOTCS Ha PYJIOHHBIC,
IUIAHILIETHBIC, MPOCKIMOHHBIE, OapabaHHble. OnpenensiomuM (GakTopomM
JUTA TAHHOTO KPHUTEPUS ABISAETCS CIOCO0 MepeMeInieH s TOJIOBKH CKaHepa
CYHTHIBAEMOT'0 IOKYMEHTA OTHOCHUTEIILHO JPYT Jpyra.

K pyuneim ckxanepam oTHOCATCS yCTPOHCTBA, CKAHUPOBAHUE KOTOPBIMHU
NIPOM3BOJIUTCS ITyTEM MPOBEJCHUS 0 00pabaThIBAEMOMY TEKCTY HIIH H300-
pakerno. OHU TEePEKIaBIBAIOT IPo0IeMy IepeMenIeHNs yCTPOHCTBA OT-
HOCHTEIIHO OyMaru Ha 4eJioBeKa. TepMUH BO3HHUK C TOSIBICHHEM EPBBIX
MOHOXPOMHBIX ITOPTAaTHBHBIX CKaHEPOB HEOONBIIOrO pasMepa, (QyHKIUH
KOTOPBIX OTPAaHUYMBAIKNCh CAMHM CKaHHpoBaHWeM. Ha NaHHBIN MOMEHT
PYYHBIMH CKaHEpPaMU HAa3bIBAIOT IIMPOKHH CIIEKTP CXOIHBIX IO OpraHM3a-
LUU YCTPOUCTB.

Jlnst Toro utoObl pabora ObuTa Hambosee yHOOHOW, pydHBIE CKaHEPHI
HUMEIOT HeOOJIBLION pa3Mep M MO XapakTepy padoTbl HAIOMHHAIOT YEM-TO
MBIk, [Ipyn nmoMomy Takux CKaHEPOB HEBO3MOXKHO BBECTH M300pasKeHUS
6ompmmx (GopMaToOB 3a OAWH MPOXOA, ITOCKOJBKY CUMTHIBAIONIAS TOJIOBKA
nMeeT Maible pa3Mepbl (crangapTHas mmpuHa — 4 moiima, 105 Mmwm).
Ho coBpemenHbIe pydHBIE CKaHEPHI MOTYT 00ECTICYMBATH aBTOMATHYECKYIO
«CKJIEHKY» HM300paxkeHus, T. €. (GOpMHUPYIOT Lenoe H300paKeHHEe U3 OT-
JIETEHO BBOJUMBIX €r0 YacTei. OT TOro HACKOJIBKO PaBHOMEPHO ITOJIB30Ba-
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TeNb TepeMemIaeT CKaHep, 3aBUCUT CTENCHh MCKaKEHHS IepeaBacMoro B
KoMIbloTep n3o0paxeHus. ClienyeT OTMETHTb, 4TO JOOUTHCS BBICOKOTO
KadecTBa M300paXCHUS C WX MOMOIIBI0 OYEHb TPYXHO, OITOMY PYdYHBIC
CKaHEephl MOXKHO HCIIOJIb30BaTh TOJBKO IS OFPAHHMYCHHOTO Kpyra 3ajad,
c1ab0 CBS3aHHBIX C TEMATUKOW WHKEHEPHOTO TOKYMEHTO000pOoTa.

OmHUM U3 APaMETPOB, BIUSIONIMX HAa pabOTy PYYHBIX CKAaHEPOB, SIBIIS-
€TCsI CKOPOCTh CKaHMpOBaHMA. UeM BBIIIE NOMMyCTHMAasi CKOPOCTh BBOJA,
TEM MpOILIE MOJIb30BATENIO IUIABHO MEPEMENIaTh PYYHOH CKaHep U TeM ca-
MBIM H30€XaTh WCKaKEHUN HM300pakeHWs. Ha JmieBol maHenw pydHBIX
CKaHCPOB UMEETCsl CBETOJMOIHBIA MHIUKATOP, CUTHAIM3UPYIONIUI O mpe-
BBIIICHUH JOMYCTUMOM CKOPOCTH CKaHMpOBaHUs. VIckaxeHne n300pakeHus
BBI3BIBACTCSI TEM, YTO CKAHEP HE YCIICBAaeT CUMTHIBATH W IIEPEIaBaTh BBO-
IUMBIE CTPOKH B KOMITBIOTEP. BOPOTHCS C TaHHBIM SBICHHUEM PaHBIIE MOX-
HO OBIJIO TOJBKO OJHUM CIIOCOOOM — I€pPEeCKaHWPOBAaTh H300pa)KEHUE.
B HacTosimmee BpeMs CYIIECTBYIOT CKaHEpPHI, B KOTOPHIX NPHMEHEH MexXa-
HU3M KOMIICHCAIIUH MPOIYIICHHBIX CTPOK.

Kak yxxe oTmeuanoch, HacmobHble CKaHepsbl TIONPA3NEIAIOTCS Ha PY-
JIOHHBIC, IJIAHIICTHBIC, IPOCKIIMOHHBIC U OapabaHHbIC YCTPOICTBA.

Pynonuvie ckanepvi pEACTaBIAIOT cOO0H MOHOXPOMHBIE YCTPOWCTBA,
MpeHAa3HAYCHHBIC TJIABHBIM O0pa3oM i BBOJA JOKYMCHTOB B MAIWHY,
nX (pakCHMUIBHOW Iepenadd M ONTHYECKOTO PACIlO3HABAHUS CHMBOJIOB
OCR (Optical Character Recognition). Paborta pyJIoHHBIX CKaHEPOB MPOUC-
XOIWT CIEAYIOMHAM O00pa3oM: OTHIENbHBIC JHCTHI JOKYMEHTOB IPOTATHBA-
I0TCS Yepe3 TaKoe YCTPOMCTBO, IPH STOM OCYILECTBISIETCS MX CKaHUPOBa-
HHUe. Y PYJIOHHBIX CKaHEPOB TOJOBKA CTOUT Ha MecTe, a Oymara mepementa-
€TCsl OTHOCUTEIIFHO HEe C MOMOIIBI0 MPOTHKHOTO MeXaHU3Ma (KaK B IPUH-
Tepe).

KunemaTndeckasi cxema 3TOr0 CKaHepa IOBTOPSIET CXEMY JIMHEWHOTo
CCD-ckanepa, CDD HemoaBHXHBI, IIEPEMEIIACTCS HOCUTEIb, (POKyCHPY-
I0TCSI OTPa)KEHHBIE JIy4H.

A66pesuatypa CCD (Charge-Coupled Device) o3HauaeT «mpubop ¢ 3a-
psnoBoit cBszbto» (I13C). Texnonorus ckanuposanust CCD monyunia cBoe
HaszBaHue o Ty gatauka uzoopaxenus — CCD (I13C), koTopelit B Heit
UCTIOJNIB3YETCH.

OpuruHai OpoTIArUBacTCS HaJl CTEKJIOM 3KCIIOHUPOBAHUS, MOJICBCUNBA-
€TCs ¢ TMOMOIIBI0 UCTOYHHMKA CBETAa — (DIyOPECIEHTHOM J1amIisl (puc. 7.75).
OTpaXCHHBIA OT OPUTHHANIA CBET, MPEIOMIIISACH CUCTEMOH 3epkail, (Goky-
cHpyeTcs pH ToMonTH cepraeckoit muH3el Ha CCD-kamepy ¢ TaTauKamMu
n300paKeHMsI, BBI3BIBACT B HHUX JIICKTPUUYCCKHUIA CHTHAJ, KOTOPBIA 3aTeM
npeodpaszyercs B IUGPOBOH KO U COXpaHAETCs B BUIE (aiina.
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Opwreean

Merorins ceeta L Jepsang Kamepa CLO
DTy OPRCUSHTHAR NaMNG

Puc. 7.75. TIporecc ckaHUPOBaHUS

Jlnst Toro 4yToGBl OXBATUTH BCKO IIMPUHY OOJIACTH CKAHUPOBAHUS B
CCD-ckanepax ucnonbsyercs ot 1 1o 4 CCD-kamep. Hanpumep, B ckaHepe
Contex HD 2530 (25") — 1 kamepa, B ckanepe Contex HD 5450 (54") —
4 xamepsl. Kakass kaMepa OTBEYAET 3a CBOH y4aCTOK IO IIMPUHE 00JIACTH
ckanupoBanus (puc. 7.76).

HupwvHa ofnacTi ckaHupoBaHuA

| i ]
* F
2 kamepwm CCOD

Puc. 7.76. Pacionoxenune CCD-kamep

Korma mo Tako#l cxeme W3roTaBIWBAlOT CKaHephl OoybmIoro ¢dopmara
(Al wm AO), To, kak mpaBmiIO, Hcnonb3yercss He oauH anement CCD, a
HECKOJIbKO, YCTAHOBICHHBIX APYT 3a APYroM B JuHEHKY (puc. 7.77). Cre-
LHaJbHOE YCTPOMCTBO OOECIICUYMBAET TOYHYIO CTHIKOBKY M300pa)KEeHHH,
noxydeHHbIX KaxkapiM CCD. Ilponecc KOppeKuy B3aHMHOTO PACIIONIOKE-
nust CCD (tocTMpoBKa) B HOBBIX CKaHEpax aBTOMaTu3upoBaH. B Hacrosimiee
BpEMsl 3TO MPAKTHYECKH CIMHCTBEHHAs KOHCTPYKTHBHAs cxeMa paboThl
CKaHepoB OoibIIOro (opMara, Kak 4epHO-OeNbIX, TaKk W IBETHBIX. Bapua-
IIUH 3TOM CXEMBI KacaroTCs TPAKTa, II0 KOTOPOMY MEPEMEIIAETCSI HOCUTENb!
OH MOJKET OBITh MPSMOJMHEHHBIM, YTO MO3BOJIAET M30€XaTh JIMIIHUX Je-
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dbopmanyii HOCUTENs, a MOXKET OBITh M30THYTBIM, YTO OTPaHUYMBAET IPH-
MCHEHHE HEKOTOPBIX BHJIOB HOCHTENICH B TaKMX CKaHepax (PKECTKHUX, I10-
BBIIIICHHOH TOJIIIMHBI).

Beayuwmi gan MpUMMHBIE PON KA

MexoaHeIA vepTesx 'r
MNpueog,

McTouHMK ceeTa

YeTpoiicTeo

YcTpohcTeo TOYHOR Ha CTPOAKK

TOYHOH Hac‘rpo
s

CCch=

K komnbtarepy
Puc. 7.77. Pynonuslii ckanep

DJIeMEHTHl ONTHYECKOH CHCTEMBI KPEIATCS Ha OTAENBHBIX KPOHIUTEH-
Hax. MUHHUMaNbHBIE CMEIIEHHUS JIEMEHTOB ONITHYECKON CUCTEMBI IPHBOISAT
K paccoriacoBaHMI0 M300pa)keHHs B MecTax CThIkoBKH cocenanux CCD-
kamep. Bo3Hukaet tak Ha3biBaeMbIi 3G deKT ckieiku (puc. 7.78).

Puc. 7.78. U306paxeHue B Mectax cThlkoBKH cocenrnx CCD-kamep
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B cuiy sroit npuunnasl CCD-ckaHepbl 0OYeHb YyBCTBHTEIbHBI K BUOpa-
LUSIM, MEXaHMYECKUM BO3JCHCTBHSIM, IeperanaM TeMIepaTyp U TpeOyroT
peryJIsipHO# KannOpOBKH.

Inanwemnwiti ckanep NPEACTaBIAET COOOH ammapaT MORIEMEHTHOIO
BBOJIa MH(OPMAIMK, MUMEIONINH IUIOCKYIO MOBEPXHOCTh JUIS Pa3MEIICHHUs
OPHI'HMHAJIOB Ha PO3PavHOil U HeMpo3payHoii ocHoBe (puc. 7.79).

HenpozpadHelit Aok MEHT

Mpo3padHeM cTon

TMHeAHEIA
METOYHME
cEETa

Mpeofipasoearens

Puc. 7.79. IlnanmerHslii ckanep

Cxema pabOThI IUIAHIIETHOTO CKaHEpa MOJHOCTHI) aHAIIOTUYHA CXEME
paboter nmuHeriHoro CCD-ckaHepa, 32 UCKIIFOYCHHEM TOTO, YTO TepeMeIia-
ercst CCD u hoKycHpYIOTCS OTpaXKCHHBIC JIYUHd, a HE MpoXojsinue. Takas
KOHCTPYKIIUS TUIIMYHA Ui OOJBIIMHCTBA HACTOJBHBIX CKaHEPOB (hopmara
A3 u A4. Kak mpaBwmio, ucnonb3yercs ofaud snemeHT CCD (mist MoHO-
XPOMHBIX U300pakeHH).

[Tpuamm paboTHl OIHOMPOXOAHOTO TUIAHIIIETHOTO CKaHEpa COCTOUT B
TOM, YTO BIOJb CKAaHHPYEMOTO HM300pa’keHHs, PaCIIOIOKEHHOTO Ha TIpo-
3pavyHOM HETOABW)XKHOM CTEKJIE, JABWXKETCS CKaHUPYIOMmas KapeTka C HC-
TOYHUKOM cBeTa. OTpa)KeHHBI CBET Yepe3 ONTHUYECKYI0 CUCTEMY CKaHepa
(cocTosmryro 13 00OBEKTHBA U 3ePKajl WM MPU3MbI) IOTIAIACT HA TPU PacIo-
JIOKCHHBIX TapaJUIeIbHO APYT IPYry (HPOTOUYBCTBHTEIBHBIX MOIYIPOBOJ-
HUKOBBIX 37ieMeHTa Ha ocHOBe [13C, kaxablii U3 KOTOPHIX MPUHUMAET WH-
(hopMarIro 0 KOMIOHCHTaX W300PaXKCHHUS.

V¥ npoekunonHsix ckanepoB maccuB CCD, aHaJIOTHUYHBIM TOMY, KOTO-
pBIN IPUMEHSETCS B BUICOKaMepax, MO3BOJISIET TOIYIHUTh H300paxenue 0e3
B3aMMHOTO TIEpEeMENICHUs HOCHUTENs ¥ CKaHHPYIOIIEro JJEMEHTa
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(puc. 7.80). PaspemnieHre Takux CKaHEPOB OTPAHHUYCHO, HO OHH MOTYT CKa-
HUPOBATh HOCUTENU MPOU3BOJIBHOM TOIIINHBI.

K komneroTepy

MNpeobpazoeatens

Maccue CCD

Qokycup ylowwee
YCTRORCTBO

McTouHniM ceeTa

Puc. 7.80. IIpoeknOHHBIH CKaHEp

[IpoekrOHHBIE CKAaHEPhl MOXKHO Pa3AeNUTh HA HECKOJIbKO MOArPYII
(moaTHMOB).

VYV OpOeKLHOHHBIX CKaHEPOB MEPBOTO TUIA CUUTHIBAIOLIAS YACTh Iepe-
MelaeTcss Mpu MOMOUIM MUKPOMEXaHU3Ma. DTOT THUI CKaHEPOB BHELIHE
HaTIOMHHAET TPOEKTOp. BBOAMMEI TOKYMEHT KiIageTcs Ha MOBEPXHOCTH
CKaHUPOBAHMS H300pakeHHEM BBEpX. BIIOK CKaHMPOBaHUS IPH ATOM HaXo-
IUTCA CBepXy. HekoTopble cKkaHEepHl TaKOTO THIA HE WCIOJB3YIOT CIICIH-
AITBHBIX MCTOYHUKOB CBETa, WM JOCTATOYHO E€CTECTBCHHOTO OCBEIICHHS.
JlaaHbIe ycTpoiicTBa 00ecrieunBalOT BBOJ JOKYMEHTOB, a TAaKXKe Jal0T BO3-
MOJKHOCTh BBOJUTh B KOMITBIOTED IPOEKIIMH TPEXMEPHBIX IPEIMETOB.
ITpu >ToM OHM 00NaNarOT CYIECTBEHHBIM HEIOCTATKOM — HU3KOW CKOpO-
CTHIO CKAaHUPOBAHMSI.

[IpoexroHHBIE CKaHEPBl BTOPOTO TUIA MPUMEHSIOTCS ISl CKAHUPOBa-
HUSI C BBICOKMM Pa3pelieHUEeM M KaueCTBOM ClaiiioB HeOombmoro ¢opma-
Ta, Kak MMpaBuIIo, pa3MepoM He OoJiee 4x5 MIOHMOB.

CylIecTByeT 1Be MOITU(pUKAINH CKAHEPOB: C TOPU3OHTANIBEHBIM U BEPTH-
KaJbHBIM PACIIOJIOKEHUEM OITHYCCKOW OocH cuuThiBaHus. Hambosee mory-
napHeIM B Poccum, kak, BIpodeM, u Ha 3amaje, sIBISETCS BEPTHUKAIbHBINA
MPOEKLIMOHHBIN CKaHep.
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bapabaunenii cxanep — 3TO YCTPOWCTBO AJIi BBICOKOKaYECTBEHHOTO
podeCcCHOHANBHOTO CKAHUPOBAHUS KaK MPO3PavHbIX, TAaK U HEIPO3pPayHbIX
opuruHaios (puc. 7.81). K mocToMHCTBaM 3THX YCTPOHCTB OTHOCHTCS BbI-
COKasl paspeliaomias CIOCOOHOCTh M OYEHb CHIIbHAs CBETOYYBCTBHUTEINb-
HOCTb, K HEJJOCTaTKaM — YPE3BBIYalfHO BBICOKAs II€Ha U HEOOXOIMMOCThH B
KBaM(UIUPOBAHHOM IIEPCOHAJIE JUISl €0 00CITy>KUBaHUSI.

1. PokycHpyroLes yCTPORCTED
W auadparma

CEET OT KaWAOW CHEHMDYEMON TOUK
paabueaeTcA Ha RGE cocTaenAMKLWwe

‘,_.‘]'ﬁﬁ;m waotpameHuA
- MONYUSHTCA MyTEM

" ACNOMLI0BSHMA
KOHTRONHRYEMOND Mpo-
A0NSHOM NEpEMELLEHMA
WCTOUHWEA CEETA WM BPa-
weHnA Gapabana

Puc. 7.81. YerpoiictBo 6apabaHHOro ckaHepa
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He Bce OapabanHBIe CKaHEPhI MOXKHO OTHECTH K HACTOJBHBIM, TaK Kak
npodeccroHanbHble OapabaHHBIE CKaHEPhl MMEIOT JIOCTATOYHO BHYIIH-
TENbHBIC Pa3MEpPHl, XOTS CYIIECTBYIOT COBPEMEHHbIE MOAN(DUKAIINH CKaHe-
poB OapabaHHOTO THIA HACTOJILHOTO MCIIOJHEHUs. IX HeIoCTaTKOM B CBSI-
3 ¢ YMEHBIIICHHEM rabapuTOB, SBJIICTCS HEOOIBIION (hOpMaT CKAaHUPYEMO-
ro u300paxkeHust (HE3HAUMTEIBHO NpeBbIIAtOINil opmar A4).

OcHoBHOE oTiInure OapabaHHBIX CKAHEPOB COCTOWT B TOM, YTO OPHUTH-
HaJl 3aKpeIisieTcst Ha Mpo3padyHoM OapabaHe, KOTOpBIH Bpaaercst ¢ 00Jb-
IO CKOPOCTHIO. B KakIaplli MOMEHT BPEMEHH CKaHEp CUMTHIBACT HHQOP-
MalyIo ¢ OHOM Toukn HocuTens. [loaTomy JuIs mosydeHHs U300paskeHus
HEOO0XOIMMO B3aUMHOE TIepeMeIleHIe CKaHUPYIOIIETO 3JIeMEHTa M HOCUTE-
JIs IO IBYM KOOpJMHATaM. JTO OCTHIaeTcs 3a cUeT BpaiieHus Oapabana c
HaKJIECHHBIM Ha HETO HOCHTENEM (CIaioM) W JIMHEHHOTO MepeMeIIeHus
CKaHMPYIOLIETo 3JIEMEHTa U UCTOYHHKA CBETa BJOJIb ocHu Oapabana. Cum-
THIBAIOIMI AIIEMEHT PACIOaraeTcsi MaKCHMaJIbHO OJM3KO OT OpHTHHAJA.
JlaHHast KOHCTPYKIHMS oOecrieunBaeT Haubobllee KaYeCTBO CKAaHUPOBAHUSL.
OO6bryHO B OapabaHHBIC CKaHEPHI YCTAHABIMBAIOT TPH (POTOYMHOKHTEIS U
CKaHMPOBAaHUE OCYIIECTBISIETCS 32 OAMH NPOXoA. B «Miammmx» moaemnsx
HEKOTOpBIe (UPMBI C IETBI0 YACHICBICHHUS HCIIOIB3YIOT BMECTO (POTOYM-
HOXHTENS (POTONMOA B KAUECTBE CYMTHIBAIOILECTO AJIEMEHTA.

CkaHepbl TakKe pasIuvaroTcs MO TUIaM 00pabaThIBaeMbIX H300pake-
nuid. X monpasgenstor Ha dyepHo-Oenble, «cepble» U LBeTHbIe. ['oBOps o
THTIe opuruHana (0O0pabaThIBaEMOTO HM300paKEHUS), MOAPA3yMEBAIOT IBE
Pa3sHOBHIHOCTH OPUTMHAIIOB. DTO npospayhbie (HEraTUBHBIC W MO3UTUBHBIE
CITalIpl, KOTOPBIE CKAaHUPYIOT B IPOXOSIIEM CBETE) M Henpo3pauHsie (CKa-
HHUpYEMbIE B OTPayKCHHOM cBeTe). Herpo3pauHble OpUrHHANIBI IPEICTABISA-
10T co0olt b0 aHanoroBble M300paxenus — GhoTtorpadun, MO0 TUCKPET-
HbIC (HAIpUMEp, WLTIOCTPAIMH U3 TICUYATHBIX M3/IaHUM, TaK KaK B [IOJUTPa-
(¢un MOTyTOHOBAs MeYaTh OCYIIECTBIIETCS C IIOMOIIBIO PACTPOBBIX TOUYEK
pa3IMuHOTrO LBETa U pa3mepa). Kak npo3pauHsle, TaK 1 HENPO3pauHbIE OpH-
THHAJIBI MOTYT OBITh YePHO-0EIBIMHU, «CEPHIMU» U IIBETHBIMU.

Yepuo-benvie ckanepvl camble IPOCThIE, OHU NPeIHa3HAYEHBI 1JIs1 BBO/IA
PHCYHKOB, TEKCTa, YePTEKEH U MO3BOJISTIOT BBOAUTH N300paKCHUS B €IUH-
cTBeHHOM pexxume — 1 bpp (bit per pixel, OuT Ha nukcens). 3HaYEHUE ITOTO
6uta (1 nnm 0) onpenensier 4epHYIO WM OEIIYIO TOUKY.

«Cepuvley cramepwvl, Kak TMPaBUIIO, COACPKAT aHATOTO-ITUPPOBOI MPeos-
pasoBarens (ALIl]) W mMO3BONSAIOT BBOAWTH H300PAKCHUE B PEKHME
HECKOJbKO OWT Ha Touky. KonmmdecTBo rpamaruii ceporo s TaKUX CKaHe-
pos pasuo 2", rae N — uucio bpp. Tak, s bpp = 8 umeercs 28 =256 rpa-
naumii ceporo, a s bpp = 6 umeercst 2° = 64 rpaxauun.

155



ITpu 3TOM clielyeT OTIINYaTh «CepbIe» CKaHEPBl OT IMYJIHUPYIOIINX «Ce-
psle» u nojyepxuBatomux noayroHosed (halftone) pexxum. Unciio Out Ha
TOYKY y TaKUX CKAaHEPOB HE MEHSETCS M PaBHO 1, a «CepoCTh» JOCTHUTraeTCs
3a cueT MexaHu3Ma pactpupoBanus (dithering), obecrieynBaromiero noab30-
BaTEJII0 BO3MOXKHOCTH MOJIy4aTh «CEpyl0» KapTUHKY, CKAaHHPYs H300paxe-
HHE B YepHO-0enoM pexxnume (¢ uncioM bpp = 1). I'paganun «ceporo» smy-
JHUPYIOTCS, KaK B THUIOrpa)CKOW Ne4yaTH, ¢ MOMOLIBbIO IJIOTHOCTH YEPHBIX
TOYEK (T. €. pa3HOTO KOJUIECTBA YEPHBIX TOUEK HA CIMHUILY H300PaKEHU).

VY ysemmuvix cxamepos 4MCIO OUT HA TOYKY OOBIYHO paBHO 24, T. €. IO
8 OWT Ha TOUKY [T KaKIOTro M3 IBETOB (KpacHbI — R, 3emensbiii — G u ro-
ny6oit — B). CoOTBETCTBEHHO, YHCIO BOCIPHHUMAEMBIX IIBETOB pPaBHO
16 777 216. Crioco6 mosy4eHusi n300pakeHHs y JaHHOTO THIIA CKAaHEPOB
KaK OJTHONPOXOHBIH, TAK M TPEXIPOXOHBIH, B IOCICAHEM CIy4ae 3a Kax-
JIBIH TIPOXOJI CUMTHIBACTCSI BCE M300paXkeHHe ¢ (UIBTPOM 33aJaHHOT'O 1IBETA.
Pazymeercs, BETHbIE CKaHEpbl MOTYT paboTaTh U B «CEPOM», U B YEPHO-
0eIoM pexuMe.

7.2.5. IlonsiTHe M 001asi XapaKTEPUCTHKA IUTUTAli3epoB

Jlueumaiizep — 3TO KOAUPYIOIIEE YCTPOWCTBO, MpEAHA3HAUYCHHOE JIS
OoIppPOBKN H300pakeHUH, MpodeccHoHAIBHBIX Trpaduueckux padboT
(puc. 7.82). C moMoOILIbI0 CIENHMAIBHOIO IPOrPaMMHOIO O0ECIeYeHUsT OH
MTO3BOJISIET MPEOOpa3OBHIBATh BIKEHHE PYKH OllepaTtopa B (opMar Bek-
TopHOH rpaduku. [lepBoHadabHO aUTHTal3ep ObLT pa3paboTaH I TPH-
JIO)KEHUH CHCTEM aBTOMAaTH3MPOBAHHOTO IPOEKTUPOBAHUS, TAK KaK B ATOM
cilyyae He0OXOAMMO OIPEAENIATh M 331aBaTh TOYHOE 3HAYCHHE KOOPAMHAT
0O0JIBILIOrO KOJIMYECTBA TOYEK. B oTimMyme oT MbIM aurnTaisep criocodbeH
TOYHO ONpeNeNsATh U 00padaThiBaTh a0COIIOTHBIC KOOPIUHATHI.

Jlururaiizep odecrieunBaeT BBOJ JBYMEPHOTO (B TOM YHCIIE€ W HOIYTO-
HOBOT0) Win TpexMepHoro (3D-nururaiizepsr) n300paxkeHust B KOMIIBIOTED
B BHJIC pacTpoBOi Tabiuibl. K OCHOBHBIM 00JaCcTSIM MPUMEHEHUS JTUTUTAH-
3epOB OTHOCATCS:

- oru¢poBBIBaHUE TeorpapuuecKux KapT i paboTel ¢ Treorpadmuue-
cknmu nHpopmannoHHBIMU cuctemamu (I'MC);

- MH)KEHEPHOE TPOCKTHPOBAHME, CO3AaHHE NPOTOTHIIOB W OOPaTHBINA
WHKAHUPUHT,

- HAy4YHas BU3yallu3aIus U Jp.

OO0byHO Tponecc 00pabOTKM M300paKEHHsT TUTHTaH3epOB HA3bIBAIOT
CKaHMPOBAHUEM.

156


http://largeformat.ru/index.php?cPath=33

"' ]+ Jala]a]s o] ][] s ]n]|n]s=asiiasisn

Puc. 7.82. [lurutaiizep

Jlururaiizepsl OTIIMYAIOTCS IpYr OT Apyra pa3MepoM U TEeXHHYECKUMH
xapaktepuctukamiu. [Ipu BbIOOpe aururaiizepa HE0OOXOIUMO, MPEXKIE BCe-
ro, oOpaTHTh BHHMAaHHE Ha CICIYIONIME XapaKTEPUCTHUKH: YyBCTBUTEIIb-
HOCTH K JaBIICHHUIO (YPOBHHU AABICHHA), pa3pelieHne padodeil MOBEepXHOCTH
(Y COBpeMEHHBIX IUIAHIIETOB OHO 00bIuHO paBHO 5080 Ipi) u ckopocTs me-
penaun curHaia. Pasmep aururaiizepa taxke UMeeT O0JIbIIOe 3HAaYCHHUE.

JluruTaiizep COCTOMT U3 CHELUMAIBHOTO MidHWiema, SBIAIOIErocs pa-
Oouell MOBEPXHOCTBIO M, KPOME ATOrO, BBIIOIHAIOLIETO Pa3sHOOOpa3HbIE
(YHKIMH yIIpaBJIeHHs COOTBETCTBYIOLIMM MPOTrPaMMHBIM 00eCIICUeHUEM, U
CBETOBOTO nepa (CHELMaTbHOTO yKasaTels ¢ AATYUKOM) WM, Yalle, Kpy2o-
6020 Kypcopa, SBIAIONIMXCSA YCTpOHWCTBaMM BBojda uH(popmanuu. Y Ho-
CIIEZIHUX MOJIENIEH OTCYTCTBYET aKKyMYJIATOpP B Ilepe W NPUCYTCTBYET B
wiaHmere. [ITaHmIeTsl, Y KOTOPBIX €CTh aKKyMYJISITOp, SIBIISIOTCS Oecnpo-
BOJHBIMH.
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[TpuHIMT KeHCTBUS TUTUTA3epa OCHOBAH Ha (DUKCAIIMH MECTOIOJIOXKE-
HUS Kypcopa ¢ MOMOIIBI0 BCTPOCHHOW B IUTAHIIET CeTKU. [Ipu HaxkaTuu Ha
KHOIIKY Kypcopa €ro MECTOIOJIO0XCHUE Ha MOBEPXHOCTH IUIAHIIETa (hUKCH-
pyeTcs, a ero KOOpJIMHATHI NepenaroTcsi B KomrbloTep. CeTka COCTOMT U3
MIPOBOJIOYHBIX WIIU IEYATHBIX MPOBOJHUKOB C JIOBOJBHO OOJBIIUM PaccTo-
STHUEM MEX]Ly COCETHUMH ITPOBOAHUKAMH (0T 3 10 6 MM).

MexaHU3M PErucTpalii MO3BOJSCT IMOJYYHTh IIAr CYUTHIBAHHUS WH-
(dbopmann HaMHOTO MeHbIe mara cetku (1o 100 ymaui ma 1 mwm). [lar
CUHTBHIBAHUS HH()OPMAIIH HA3BIBACTCS paspeuleHuem ousumatiisepd.

Ilar cunTHIBaHUS PETUCTPUPYIOIIEH CETKHU SIBISIETCS (U3NISCKUM TIpe-
JIeNIoM paspemnieHns aururaizepa. Ilpn 3ToMm ciemyeT pasnuyuaTh pa3perie-
HHUE KaK XapaKTepPHCTUKY NMPHOOpa U npozpammHo-3adasaemoe paspeuienue
(mepemeHHast BETMUMHA B HACTPOIKE AUTHUTAN3EPA).

Crnenyer OTMETUTH, YTO B PabOTE IUIAHIICTOB BO3MOXHBI MOMEXH CO
CTOPOHBI M3ITy4YaroIUX YCTPOICTB, B YaCTHOCTH MOHHTOpOB. HeszaBrcumo
OT INPHHIUIA PETUCTPAIMH CYIICCTBYET MOTPEIIHOCTh B ONPEACICHUU KO-
OpIMHAT Kypcopa, UMEHYEeMas MOYHOCMbI0 Oucumatizepd. ITa BEINYHHA
3aBHCHUT OT THIIA JUTUTaW3epa U OT KOHCTPYKIMH €ro COCTaBISIomuX. Tou-
HOCTh CYIIECTBYIOIIMX IUIAHIIETOB KoyieOsercs B mpenenax ot 0,005 mo
0,030 mroiima.

BaxHoil XxapakTepuCTHKON JWTruTaizepa SBISETCS PETUCTPUpYyeMoe
Yucno cmenerel Haxcamus SMEKTPOHHOTO Tepa. B cymecTByrommx moze-
JISIX 3Ta BEJIMYMHA MOXET M3MEHATHCS B mpenenax ot 1 no 256. [Iporpamma-
00pabOTYNK MCIONB3YEeT ATY BEIMYUHY, YCTAHABJIWBAS B 3aBUCHUMOCTH OT
Hee, HallpuMep, TOJIIKWHY MPOBOAUMON JMHUK (Y€M CHJIBHEE HAXXKUM, TEM
TOJIIIE JIMHUS).

OnHoll U3 Pa3sHOBUIHOCTEH qUruTaiizepa sBisieTcs epaguyeckuil (puco-
sanvrulll) naanuiem. OH NPEACTaBIsET cOOOW MaHenb, MOA KOTOPOit pacmo-
JIOXKCHA DJJICKTPOMArHUTHAas perietka. [ paduueckuil IUIAHIIET MOXKET
UMETh pa3nu4dHbie popMatel: 0T A2 — i mpodecCHOHANBHON ACSTENBHO-
CTH W MEHbIIE — ans Ooyee mpocThIX paboT. Ecmm mpoBecTH mo ero mo-
BEPXHOCTH CIIEIMAJIBHBIM I€pOM, TO Ha DJKpaHE MOHHTOPA IOSIBUTCS
mTpux. B mianmere peanrn3oBaH NPUHIMIT aOCOTIOTHOTO TO3UIIOHHUPOBA-
HUS: n300pa’keHre, HapUCOBAHHOE B JIEBOM HIDKHEM yIJa IDIAHIIETa, I0-
SIBUTCS B JIEBOM HIDKHEM YTIIy SKpaHa MOHHTOpA.

CrienarnpHasl IIaCTMACCOBas TUICHKA, TpUiiaraeMasi K IDIaHIIeTy, M03-
BOJISICT KOIUPOBATh MOJUIOKEHHBIC TOJ HEe M300paKCHUS Ha OyMajKHBIX
OpUTHHAJIAX.
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