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BBenenue

B coBpeMeHHBIX YCIOBHSX K BBITYCKHHKAM TEXHUUYECKUX BY30B IPEIbSIBISIOTCS
cienyrone MNpodeccHOHaIbHO BaKHbIE KadyecTBa: CKIOHHOCTh K HH)KEHEPHOU
NEATeIbHOCTH, Pa3BUTOE MPOCTPAHCTBEHHOE MBIIUICHUE, YMEHUE OPUEHTHUPOBATHCS B
KOHCTPYKTOPCKOM M TEXHOJIOTHUYECKOM JIOKYMEHTAIlUW, TBOPUYECKUU TMOAXOJ K
BhITIONTHSIEMON paboTe. IIpodeccnonanphas rpadguyeckas KOMIETEHTHOCTh OYIYIIETro
CIIEHUAJIMCTA TIPEI0JIaraeT ypoBeHb OCO3HAHHOTO NMPUMEHEHUs TpadUuueCcKUX 3HAHUM,
YMEHUU W HABBIKOB, OMMPAIOIIUICS Ha 3HAHMUS (PYHKIIMOHAJTBHBIX U KOHCTPYKTHUBHBIX
OCOOCHHOCTEM TEXHUYECKUX OOBEKTOB;, OMNBIT Trpaduueckorl MnpodhecCHoHaATBHO
OPUCHTHPOBAHHON JEATENbHOCTU, OTHOIICHHE K YCIEMHOW mpodeccunoHaaIbHON
JEATeIbHOCTY 1 ONPEACIICHHBIM MHKEHEPHBIM 3aa4aM.

HNucnunnuna «HavepratenbHas reomerpusi. HxeHepHas rpaduka» OTHOCUTCS K
0a30Boil yacTu NpodhecCHOHATBLHOrO IUKJIAa OCHOBHON 00pa30BaTebHON MPOTrpaMMBbl
MOATOTOBKM KYPCAHTOB M CTYJICHTOB, OOYYarOIIUXCSl IO HANpaBJICHHUIO IMOJATOTOBKHU
20.03.01 «Texnocdepnas 6e3omacHoCTY Mpodmib «IloxkapHas 6€30MaCHOCTHY.

OcHoBHast ¢opma pabOTBl KypCaHTOB M  CTYIACHTOB IO JUCITUIUIMHE
«HaueprarenbHas reomerpusi. mxeHepHas rpaduka» — BBINOJHEHHE TpaduiecKux
pabotr, GopMa OTYETHOCTH MO JUCLUUILIMHE — 3K3aMeH. K 3K3aMeHy JomycKaroTcs
oOydJaroiuecsi, MOJHOCTHIO BHITIOTHUBIINE T'paduyeckrue paboThl U OTYUTABIIUECS IO
HUM.

Brinonusiembie rpaduyeckre paboThl MOTYT OBITh YCJIIOBHO pa3JiefieHbl Ha pabOThI
no temaMm «Touka, mpsimas, MI0cKocThy, «CrocoObl Mpeodpa3oBaHUsl KOMILIEKCHOTO
yeprexay», «l[loBepxnoctu», «llpoekimonnoe uepyeHuey, «MamMHOCTPOUTETBHOE
yepueHuey», «CTpoOUTeNIbHOE YEPUEHUEY.

BaxxHoe MeCTO OTBOJUTCS PEIICHUIO MPAKTUYECKUX 3a/1a4:

- O3HAKOMJICHHE C MPAaBUJIAMU TTOCTPOCHUS M300paKEHUM Ha YepTekKax,

- pelieHre MO3UIIMOHHBIX U METPUUYECKHUX 3a7]a4, B TOM YHUCJIE C MCIOJb30BaHUEM
crioco0oB MpeoOpa3oBaHUsI YEPTEKa,

- IOCTPOCHHE MHOTOTPAHHUKOB M TTOBEPXHOCTEH BpAIIICHUS HA YEPTEKE, PEIICHUE
3a/1a4 ¢ STUMH T€OMETPUUECKUMU TEJIaMHU.

- IpUOOPETEHHUE OMbITA COCTABICHUS KOHCTPYKTOPCKOW TOKYMEHTAIIUU U YTCHHS
YEPTEIKEH, BHIMOJHEHHS MAITMHOCTPOUTEIBHBIX U CTPOUTEIBHBIX YePTEKEH;

- O3HAKOMJIGHHE CO CTaHJapTaMH, OMNpPEACNIAIONIMMH MapaMeTpbl MaTepuasoB,
JeTajaed u uxX 3JIEMEHTOB, TPUMEHSIEMBIX B MAIlTMHOCTPOSHUH U CTPOUTEIbCTRE.



Pazgen 1. HauepraTenbHas reomeTpust

1 Touka, npsiMas ¥ MIOCKOCTHh HA KOMILJIEKCHOM 4YepTexe
1.1 KoMnieKCHbIN YepTexK TOYKH

/JleyxXKapmuHHblil KOMNJIEKCHbLIL Yepmedic

OOpatuMoCTh 4epTexka MOXKEeT ObITh o0ecleyeHa MNpPOEIUPOBAHUEM Ha JBE
B3aMMHO MEPHEHIUKYISIPHbIE TUIOCKOCTH NpoeKkuui (puc. 1.1a):

I1; — ropu3oHTanIpHAsA MIOCKOCTh MPOEKIUMT,

[, — ppoHTaNBHAS TIIOCKOCTH MPOEKIIHA.

OpTOroHanpHOM NPOEKUMEW TOYKH HA IUIOCKOCTh HAa3bIBAETCSI OCHOBAHUE
MEPNEHINKYJIAPA, ONYILIEHHOTO U3 TaHHOW TOYKH Ha 3TY IJIOCKOCTb:

A — rOpU30HTaJIbHAsA NPOEKIUS TOUKH A,

A, — bpoHTaNIbHAS POEKLIKSA TOUKHU A.
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Pucynok 1.1 — JIByXKapTUHHBIN KOMIUIEKCHBIA YEPTEK TOUKU

3Has TOPU3OHTANBHYIO A; M (POHTANBHYIO A TMPOEKIUU TOUKY A HAXOAAT B
MEPECEUEHNH NIEPIIEHAUKYJIISIPOB, POBEICHHBIX U3 NMpoeKIui 4; u A> k uockocTsaM 11;
u Il,. Takum oOpa3om, JBe MPSIMOYTOJbHbIE MPOEKIIMU TOYKHU BIOJIHE OINPEACINISIOT €€
MIOJIO)KEHHE B IPOCTPAHCTBE  OTHOCHUTEJIIBHO  JAaHHOM  CHCTEMBI  B3aWMHO
MEPIEHNKYJIAPHBIX MIIOCKOCTEN MTPOECKLINM.

CoBmemas mockocty npoekuuid II; u Il BpamieHueM BOKPYr OCHM X Ha OJIHY
IUIOCKOCTh YepTekKa, IOJyyaeM YepTeXk I0J Ha3BaHUEM 3M0p (0T (paHll. YEepTEK).
[IpumeHneHne MeTola  OPTOrOHAJIBHOIO  MPOCLMPOBAHUSA  OBUIO  MPEJIOKEHO
¢bpaniy3ckuMm ydyeHbiM ['acmapom MoHKeM, MOATOMY ONUCAHHBIM BBIIIE BIIOP
Ha3bIBAIOT MIOPOM MOHXa WIN 08YXKapMuHHbIM KOMNIAEKCHbIM Yepmedcom. Ilpu arom
MIPOEKLIUH TOUKHU A; U A2 pacroyo)karcs Ha OJHOM MEPIEHIUKYIISAPE K OCH MPOEKIUH X,
KOTOPBIN Ha3bIBAIOT JTUHUEH MPOEKIIMOHHOMN CBsI3U (puc. 1.10).

Komnnexcnvim uepmedicom Ha3bIBAETCSl YEPTEkK, COCTOSIILMN U3 ABYX WIH Oojee
CBSI3aHHBIX MEXI1y COO0M MPOEKINil OpUrnHaia.

Ilepeling Kk »SmIOpYy, MBI YTpPaTHWJIM IPOCTPAHCTBEHHYIO KApTUHY PpaclOJOKEHUS
IUIOCKOCTE W TOYKHM, HO O3TO OOeCneyMBaeT TOYHOCTh M  YA0OOM3MEPUMOCTh
M300pKEHUN TMpPU 3HAYUTEIBHOM MpOCTOoTe MOocTpoeHu. M3noxkeHHbld MoHxkeMm
METOJI OPTOTOHAJIBHOIO MPOEHUPOBAHMS, OBbUI U OCTAETCS OCHOBHBIM METOJIOM
COCTaBJIEHUS TEXHUYECKUX YEPTEKEM.



Tpexxkapmunnblii KOMRAEKCHbBLI YEPMEIHc MOUKU
Jliist 6osiee TOUHOTO U300PaKEHHSI CIIOKHBIX T€OMETPUUYECKUX 00BEKTOB BOSHUKAET
HEOOXOJIUMOCTh  HUCIIOJIb30BaTh TPEThIO IUIOCKOCTh MPOEKIUH, PpPacloNOKEHHYIO
NepHeHANKYIIpHO ropu3oHTanbHoi [ 1 pponTansHoi I1, MI0CKOCTAM MPOESKIINIA:
[1; — mpoduibHAs MIIOCKOCTH poeKLuii (puc. 1.2a).
[mockoctu nipoexumu I1; u [ mepecekarorces o ocu X, miockoctu I1; u Iz —mo
ocu y, ockoctu I, u Iz — mo ocwu z.
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Pucynok 1.2 — TpexxkapTUHHBIN KOMIUIEKCHBINA YEPTEXK TOUKHU

s mpeoOpa3oBaHUsi MOJAENM B KOMIUIEKCHBIM YepTeXK HEOOXOAUMO OCTaBUTh
(bpOHTaNBHYIO MJIOCKOCTH Tpoekiuii [, HemoaBUKHOM, TOPU3OHTANIBHYIO IIOCKOCTH [1;
BpaliaTh BOKPYT OCH X, a MPO(UIBHYIO IIIOCKOCTH 13 — BOKpYT OCH Z 10 COBMEUIEHUS €
miockocThio I, (puc. 1.20).

1o nmoJyio’keHNI0 B MPOCTPAHCTBE TOUYKHU MOIPA3IEIIAIOTCS Ha:

- TOYKHM OOILETrO IMOJIOKEHUS, T.€. HE MPUHAIJICKAUIUE HU OJAHOU U3 IUIOCKOCTEH
npoekiuii (puc 1.2);

- TOYKM YAaCTHOTO TOJOXEHMS, T.e. MPHUHAAJEKAIIHe KaKOW-TMOO0 IIIOCKOCTH
npoekuuii (puc. 1.3).

Ecoim ogHa w3 KOOpAMHAT TOYKM paBHA HYINIO, 3TO O3HA4YaeT, 4YTO TOYKa
MPUHAJIEKUT OOHOM W3 IUIOCKOCTEM MpoeKiuil. Ecaum y TOYkM ABE KOOPIWHATHI
PaBHBI HYJIIO, TOUYKA MPUHAJIEKUT OJHOU U3 OCEl KOOPAUHAT.

Hanpumep, Ha pucynke 3.3 touku A u C — Touku obuiero nojgoxenus. Touka B
MPUHAJICKUT TOPU3OHTAIBHON MIockocTu mpoekuuid I1;, a Touka D — dponTansHol

IockocTy npoekuuit I.
0
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Pucynoxk 1.3 — Touku 0011eT0 ¥ 9aCTHOTO MOJIOKEHUS



1.2 Knaccndpukanusi npsiMbIxX

JIns onpenenieHust TpOEeKUUi MPSIMOW TOCTATOYHO CIIPOELUPOBATH JIBE €€ TOUKHU.
B 3aBUCUMOCTH OT IMOJIOKEHHS NIPSIMOM MO OTHOLIEHUIO K IJIOCKOCTSIM MPOEKIUI
OHa MOXET 3aHMMAaTh Kak oOllee, TaK U YacTHbIE NOJI0KeHUs (puc. 1.4).
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Pucynoxk 1.4 — Knaccuduxanusi npsMbIX 1O MOJIOKEHUIO OTHOCUTEIBHO
IIJIOCKOCTEHN MPOEKINI

Ilpamasa obwezo nonoxicenusn

[Ipsmyto, HEe TapaUIeIbHYI0 M HE MEPICHIUKYISIPHYIO HU OJHOW U3 IUIOCKOCTEH
MIPOCKIIUMA, HA3BIBAIOT npsamou obujeco nonodicenuss (puc. 1.5). Bce Touku mnpsmoit
UMEIOT pa3iuyHble KoopauHaThl X, Y, Z, W ee MPOEKIWU HEe MapajjieIbHbl OCSIM
IIPOEKIMH X, V, Z.
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Pucynox 1.5 — Ipsimast oO1iero mosjaoxeHus



HpﬂMble UACMHO20 NOJ10)HCEHUA

1. Jlunuu yposHns — 310 npsIMble, NapaJJIeIbHbIE OJHON U3 IUIOCKOCTEN MPOEKIUH.
Takux npsMbIX TPH.

a) I'opusonmans — npsiMasi, mapasuielbHas TOPU30HTAIBLHON TIOCKOCTH MPOEKIUI
I1; (puc. 1.6). OG03HayaeTCs TOPUZOHTAIID /1.

Ha ropuzonTanbHyio 1iockocTh npoekiui Il Takas mpsimas mpoenupyercs 6e3
UCKa)KEHUA (B HATYPAJIbHYIO BEIUYUHY ).

B — yroa HakJIOHa TOPU30HTAIM K IJIOCKOCTH mpoekiuit 1y,

Y — YTrOJI HAKJIOHA TOPU3OHTAIM K TJIIOCKOCTH Iipoekuuii [1s.

1= z Iz
Az B B s As
bt ¥
L/
B I B
Al HE.
Ih Y
a) MPOCTPAHCTBEHHAs MOJICITb 0) KOMILUIEKCHBIN YEPTEK

Pucynoxk 1.6 — 'opuzonTais

0) @poumany — npsamas, napajieiabHas (GPOHTAIBHOM TUIOCKOCTH mpoekiuit 1,
(puc. 1.7). O6o3Havaetcs GppoHTATb f.

Ha ¢ponTansuyro minockocTh mnpoekuuii Il Takas mpsimas mpoerupyercs 0e3
HCKa)kKeHUs (B HATYPaJIbHYIO BEJIMYHHY ).

0L — YrOJI HAKJIOHA TOPU30HTANIM K IJIOCKOCTH Iipoekuuit 11,

Y— YTOJI HAKJIOHA TOPU30HTAIM K IJIOCKOCTH ITpoekuuit 11s.
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Pucynok 1.7 — ®ponrans

B) [Ipoghunvuas npsamas ypoBHs — IpsMasi, mapayiesibHas MpoQHIbHON MIOCKOCTH
npoekuuii I3 (puc. 1.8).

Ha mpodwibHyr0 TUIOCKOCTh mpoekiui I3 Takas mpsimMas mpoemuwpyeTcs 0e3
UCKaKCHHUS (B HATYPAJIbHYIO BEJIMYUHY ).



0L — YrOJI HAKJIOHA TOPU30HTANIM K IJIOCKOCTH Iipoekuuit I,
B — yron HakJIOHa TOPU30HTAIH K IJIOCKOCTH mpoekiuit [1,.
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Pucynoxk 1.8 — IlpodunbHas npsimasi ypoBHS

2. Ilpoeyupyroweti npsamor Ha3bIBaeTCA IpsMas, MEPHECHAUKYISIPHAs OJHOU W3
IIJIOCKOCTEN ITPOCKIUN.

Takass mpsmasi mpoenupyercs B TOYKY Ha Ty IUIOCKOCTh MPOEKIUH, K KOTOpOH
NEpNEHANKYJIApHA. JIBe napyrue nOpoeKUHH MNpAMOM HapaJyieJbHbBl OCSIM U
MIPOCIUPYIOTCS B HATYPAIbHYIO BEIUYUHY.

a) 2OPUBOHMATILHO NPOEYUPYIOWAs Npamas — STO TpsMas, MEPIeHIUKYIIpHas
TOPU3OHTAIBHOM TuIoCcKOCTH Tipoekiuid I1; (puc. 1.9).

AT

I ¥

a) MPOCTPAHCTBEHHAS MOJICITb 0) KOMIUIEKCHBIN YepTex

Pucynoxk 1.9 — 'opuzoHTansHO mpoenupyromas mpsmas

0) ¢ponmanvHo npoeyupyrowas npsamas — 3TO TpsAMas, MEPHEHIUKYISPHAS
¢bponTansHOM miockoctu npoekiwuii I, (puc. 1.10).
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Pucynok 1.10 — @poHTansHO mpoenupyromas npsamas
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B) npoguavbHOo npoeyupyrowas npamas — 3T0 NpsMas, T[EePHEHIAUKYISIpHas
npoduibHOM TiockocTu npoekuuit I3 (puc. 1.11).
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Pucynox 1.11 — Ilpodunsno mpoeuupyrorias mpsimas

Cneowvl npamoit

Touku mnepeceyeHuss MpsSMON OOIIETO MOJOXKEHHUS C IUIOCKOCTSIMU TIPOCKITU
Ha3bIBAOT credamu (puc. 1.12). B 3aBUCHMMOCTH OT TOro C KakoWl M3 IUIOCKOCTEH
MPOCKIIUA TIepeceKaeTcsl MpsAMasi, paszIMyaroT: TOPU30HTAIbHBIN, (QPOHTAIBHBIA WU
PO UILHBIN CIEBI.

JIJisi TOCTpOEHUSI TOPU3OHTAIBHOTO cliefla MPSIMOM HEOOXOAUMO MPOIOJIKHUThH €€
(GpOHTANBHYIO MPOEKIUI0 JO TEepPeceUeHUusi ¢ OChbI0 X WM MPOBECTHU JIMHUIO CBS3U
(MepneHANKYISIPHO OCH X) JI0 TEpEecedYeHHUs C TOPU30HTAIBLHON MpOEKIuend MPsSIMOH.
Takum 00pa3oM TOpPU3OHTANbHAS MPOEKIUS TOPU3OHTAIBLHOTO Ccjeda COBHAAAaeT C
camuM cienoM (M = M), a ppoHTanbHast ero npoekiust M, JiexuT Ha ocu X (puc. 1.120).

Jlist mocTtpoeHus (QpPOHTAIBHOTO clieja MPsMOM HEOoOXOAWMO MPOJOJIKHUTH €€
TOPU3OHTAIBHYIO MPOEKITUIO JI0 MEePECEUCHHs] ¢ OChI0 X W MPOBECTH JUHUIO CBSI3H 0
nepeceueHuss ¢ GPOHTAIBHOW TMpoekuued mnpsmoil. Takum oOpazoM GpoHTaIbHAS
npoekius (poHTanbHOro ciena coesmagaer ¢ camuMm  ciaeagoM (N = Np), a
TOPU3OHTANIbHAS ero mpoekIius N JekuT Ha ocu X (puc. 1.120).

. N:=N
N ~
M= -
S o
\ LAz "
N
E B2
. s
\M'- 4 w
N P L M < M-
S N
M A;X
gL FEY
a) MPOCTPAHCTBEHHAsI MOJICITb 0) KOMIUIEKCHBIN YEPTEK

Pucynoxk 1.12 — Cnenpl npsimoii AB
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1.3 B3auMHoe pacnosioxkeHue IByX NPSAMbIX B IpocTpaHcTBe. MeTon
KOHKYPHUPYHOIIHUX TOYEK

[IpssMble B TPOCTPAHCTBE MOTYT OBITh MapajuIeNbHBI, MOTYT TEpeceKaThCs U
CKPEIUBATHCS.

llapannenvHvimu HA3BIBAIOTCS JABE MPSAMBIE, KOTOPBIE JISKAT B OJHON IJIOCKOCTH U
HE UMEIOT OOIINX TOYEK.

Ecnu B mpocTpaHCcTBE 1BE MpsIMbIE MapalIebHBI IPYT APYTY, TO UX OTHOMMEHHBIE
MPOEKINK Napajuienbhbl (puc. 1.13).

Ay Az
Cs B
D2 DJ/
B.\-
x J 1 69 Bl ]/ 15} ¥
m | /'
Dy
Cl.
Al
3
a) IPOCTPaHCTBEHHAS MOJICITb 0) KOMIUIEKCHBIN YepTex

Pucynoxk 1.13 — [lapannenbHbie npsiMbie

Ilepecexarowumucsa Ha3bIBAIOTCS JBE MPAMbIC JEXKallMe B OJHOW IUIOCKOCTH H
UMEIOIIKE O/IHY OOLIYIO TOUKY.

Ecnu nBe mpsiMble mepecekaroTcs B MPOCTPAHCTBE, TO HA KOMIUIEKCHOM YEpPTEkKe
WX OJHOMMEHHBIC TMPOEKIIMU TEPECeKaroTCs B TOYKaX, PACIIOJIOKEHHBIX Ha OJHOU
JTuHUU cBs3M (puc. 1.14).

z
Aa A
A Al 1
A - nl_- C, K: D D K c
2
C: NS .
K /D l'cJ B:
] X LE L] Y
C B. I, /
11: Dy
" L
AI
N
» cl/NEB___]
¥
a) MPOCTPAHCTBEHHAsI MOJICITb 0) KOMIUIEKCHBIN YepTex

Pucynoxk 1.14 — [lepecekaromuecs npsimpie

HepHeHI{I/IKy.HSIpHBIC MMPAMBIC — 9TO YaCTHBIN cnyqaﬁ MECPCCCKAIUXCS MMPAMBIX.

Ckpewugarowumucsi HA3bIBAIOTCS JBE MPSAMbIE, HE JIEKAIUE B OJHOM MIJIOCKOCTH.
Ecnu npsimble CKpemuBarOTCsi B IPOCTPAHCTBE, TO TOYKM MEPECEUECHUST UX
MIPOCKIIUIA HE PaCTIONOKEHBI Ha OJTHOM JTUHUHU CBs3H (puc. 1.15).
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¥
a) IPOCTPaHCTBEHHAs MOJICITb 0) KOMIUIEKCHBIN YepTex
Pucynoxk 1.15 — CkpeuBatoiuecs: npsiMbie

Memoo KOHKypupyiouwux moyek

IIpy  pemieHnM  IMO3MUMOHHBIX  3a4ad Ui ONPEACIEHUS  BUIAUMOCTH
r€OMETPUUYECKUX 00BEKTOB UCIOJIb3YETCSI METOJT KOHKYPHUPYIOIIUX TOYEK.

ToukH, pacronoKEeHHbIE Ha OJHOW NPOCUUPYIOUIEH NPSIMOW, Ha3BIBAKOTCS
KOHKYPUPYIOWUMU.

PaccMOTpUM KOMIUIEKCHBIN YepTeX CKpeIMBAIOIXCs NpsMbIX a U b (puc. 1.15) u
ONPEAEIUM BUAUMOCTD IIPSAMBIX OTHOCUTEIBHO INIOCKOCTEN IPOECKLIUM.

Touka mnepeceueHuss (GPOHTATBHBIX NPOEKIUN MPSAMBIX MPEACTaBIeT CcO00M
MIPOEKLIHH JIBYX TO4YeK A M B, oqHa M3 KOTOpBIX NPUHAMIEKUT NPSIMOU a, Apyras —
npsimoit b. Touku A u B sBisitorcs ppoHTanbHO KOHKYPUPYIOIIUMH.

BuauMoin u3 HUX ABIAETCS Ta, KOTOpas Jajblle pacloyIOKEeHA OT OCU MPOCKLIUM.
Hanpumep, Toukn A u B oauMHakoBO ynaneHbl OT IUIOCKOCTM mpoekumii Il;, HO
paccTosIHUs OT IUIOCKOCTH Ipoekuui Il pasnuynbl: Touka B, nexainas Ha npsMou a,
pacmnoioKeHa Jajibllie OT OCU X, IO3TOMY (PpoHTaNbHAs MPOEKLUsS TOUYKU B 3akpbiBaer
MpOEKIHUK TOYyku A, W Touka B B mockoctu Il sBmsercs Bugumon. Jlus
TOPU30HTAIBHO KOHKYpUpytonux Touek C u D pelieHne aHaJorudHo.

Teopema o npoeyuposanuu npamozo yzna

Teopema. Ecnu X0oTst ObI OIHa U3 CTOPOH MPSIMOTO yIJia MapajielibHa MIOCKOCTH
NpOEKIW, a Japyras He TEepHeHANKYISIpHAa €d, TO Ha 3Ty IUJIOCKOCTh MPSMOHN YTodi
npoeuupyetcs 6e3 uckaxenus (puc. 1.16).

13 TeopeMsl cienyer:

["opu3oHTaNbHAST MPOEKIHS MEPICHIUKYIIIpa K IMIOCKOCTH TMEPHeHIUKYISIpHA K
TOPU30HTAIBHOM MPOEKIUU TOPU3OHTAIH MIIOCKOCTH (puc. 1.16).

@poHTanpHas TMPOCKIHS TMEPICHIUKYIApa K IJIOCKOCTH MEPIeHIUKYIIpHA
(bpoHTanbHOM NpoeknK GpoHTaNH 3TOH MockocTu (puc. 1.17).
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a) IPOCTPaHCTBEHHAS MO/IEh 0) KOMIUIEKCHBIN YEPTEK

Pucynoxk 1.16 — Mmmroctpariust TeOpeMbl 0 TPOSIUPOBAHUH TIPSIMOTO yIiia

PaccmoTpum noctpoeHune nepneHauKyssipa Ha IpuMepe CIeayoLel 3a1aun.
3aoaua. VI3 Touku A OnyCTUTH NEPIEHIUKYISAP Ha ppoHTanb (puc. 1.17a).

&

A, A,

Pucynox 1.17 — [loctpoenue nepneHauKymispa

Pewenue.

Tak kak mpsiMasi, 3ajJaHHasl B 3ajaye, SBISETCS (PPOHTANBIO, TO IO TEOpEME O
MIPOCIIUPOBAHUY MIPSAMOTO yTria (GPOHTATBHYIO MPOEKITUIO MEPICHANKYISIpa IPOBOJAUM K
dbpoHTaNnbHON Tpoekuuu ppoHTAM. M3 mpoekumum A, TPOBOAUM  JIMHUIO,
neprneHaukyasapayo £ (puc. 1.176). Jns mocTpoeHHss TOPU3OHTAIHHOM MPOCKIUU
MEePIEHIUKYJIApa OTMEUaeM TOYKYy M mepecedeHus MeprneHIuKyispa ¢ (GpoHTAIbIO,
OTIpeieIIIeM €€ TTOJIOKEHUE B TOPU3OHTAIILHON MJIOCKOCTU U COSJTUHSIEM C Aj.

1.4 MeTox npsiMOYroJIbHOTO TPEYroJIbHUKA

OTtpe3ok mnpsMOM, MapajuieNbHON KakoW-IMOO0 TIUJIOCKOCTH MpOeKIud (MpsMoit
YaCTHOI'O TOJIOKEHUS), MPOCLHUPYETCS Ha JaHHYIO IJIOCKOCTh 0e3 HuCKakeHus (B
HaTypaJIbHYI0 BEJIMYMHY). YTOJI HAaKJIOHa 3TOr0 OTpe3Ka K IJIOCKOCTH IPOEKLHH
MPOCLUPYIOTCS TAK)KE B HATYPAJIbHYIO BEJIMUUHY.

OTtpe3ok mpsiMON OOIIETO TMOJIOKEHUS NMPOCLUPYETCS Ha IJIOCKOCTh IMPOEKLUUN C
UCKaxeHneM. HaTypanbHyro BeIMUMHY OTpe3Ka MpsIMOW OOLIEro MOJOKEHUS U YIJIOB
HAKJIOHA €r0 K MJIOCKOCTSIM MPOEKIUNA MOXKHO ONpPEAEIUTh METOAOM MPSIMOYTOJIbHOTO
TpeyroibHuka (puc. 1.18 u 1.19).

HatypanbHass BenuuuHa OTpe3ka MPSMOW — 3TO TUIOTEHY3a MNPSIMOYTOJIBLHOTO
TPEeyrojibHUKa, B KOTOPOM OJHHUM KaTETOM SIBJISIETCS MPOEKLUs oTpe3ka npsimoit (A1B
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i A;B;), a BTOPBIM KaTeTOM pPa3HOCTb PACCTOSIHMM OT KOHILIOB OTpe3Ka MpsSIMOM 110
cOoOTBeTCTBYIOMIEH tuiockocTH npoekiuid (I1; nmu I1,).

Ha pucyske 1.18 nnmHa otpe3ka AB onpeaenseTcs U3 MNPSAMOYTOJIBHOTO
tpeyronsauka ABC. Jlng storo Ha smope u3 By mox yraom 90° mposoamm oTpesok
Bi1Bi*= Az, nonyueHHas B pe3yibTaTe NOCTpOCHMM rumnorenyza AiBi* u Oyner
HaTypaJIbHOW BEIMYMHOMN OTpe3Ka 4B.

Z - B: ‘
I B2 :i
l\!
>B
As & (1]
AZ
C X 1]
= Hoctuwnma | B
A ﬂ
1]
¥ o . o
1 i Y
a) IPOCTPaHCTBEHHAS MO/IEh 0) KOMIUIEKCHBIN YepTex

Pucynoxk 1.18 - Onpenenenuie HaTypaJlbHON BETMUMHBI OTPE3Ka U YIJla €ro HakjIoHa
K TOPU30HTAIBHOM INIOCKOCTH IIPOEKIUI

VYrois, 3aKIIOUEHHBIM MEXIy NpOEKUHEN oTpe3ka Ai;Bi W ero HaTypajJbHOU
BennuuHOu A1B1* (yron B14A:1B1* = o) OylneT yriioM HakjJIoOHa oTpe3ka AB K MIOCKOCTH
IT; (puc. 1.18).

Jis ompeneneHus [ — yrja HakioHa oTpe3ka K Iwiockoctu Il mocTtpoeHus
ananoruunsie (puc. 1.19). Tonbko B TpeyronbHuke ABB* cropona BB* = Ay u tpe-
YTOJIBHUK COBMEIIAETCS € TI0CKOCThIO 1.

z
z Il ar B,
f
As
BEIHYHHA
x 0

Ar =

‘ﬁ\ I, B. y
a) IPOCTPaHCTBEHHAS MO/IETh 0) KOMIUIEKCHBIN YepTex

Pucynoxk 1.19 — Onpenenenuie HaTypaJlbHON BEIMYUHBI OTPE3Ka U yrila ero HakJIoHa
K (ppOHTANILHOM MJIOCKOCTU IPOEKLUN
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1.5 Cnoco0sbl 3a1aHUA IVIOCKOCTH HA KOMILJIEKCHOM 4YepTeike

ITonoxxeHue NJI0CKOCTH B MMPOCTPAHCTBEC MOKHO OIIPCACIINTD:

1. Tpemst ToukamMHu, He JEKAIUMH Ha OHOM TpsiMoit TuHuu (puc. 1.20);
2. IlpsiMolt TMHKMEN U TOUKOM, HE MpUHAJyIeKalel AToi npsmoit (puc. 1.21);
3. JIByMs nepecekaronmumucs npsmMeiMu (puc. 1.22);
4. JIsymMst mapajuiesibHbIMU TpsiMbiMU (puC. 1.23);
5. ITnockoit ¢urypoii (Hanmpumep, TPEyroJbHUKOM — puc. 1.24);
6. Cnemamu miockocTH (puc. 1.25).
Z
z
3", ,.'q.'
A '_ _
Ze e 4
A FE J
o . -rlj‘
Il ff.? { 7 ,-'? I!I-‘?
¥oZ . | T S
7 ) | |
i Grs - -J ﬁ/ | | ! _ 'Il'?j ¥
o | X
Ar 7l d
T
J'.F.?u + n
A,
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Pucynok 1.20 — I[TnockocTs 3a1aHa TpeMst Pucynok 1.21 — [1nockocTh 3aaaHa npsMoit
TOYKaMH, HE JISKAIUMH Ha OHOU IIPAMOM Y TOYKOM, HE NMPUHAJIEKALEH ITON NPAMOHN
ﬁ, z

i 4 Y
Pucynok 1.22 — I[1nockocTs 3a1aHa Pucynok 1.23 — [1nockocTs 3a1ana
MEPECCKAOIMMMHUCA ITPAMBIMHA napaijiCJIbHBIMHA IMTPAMBIMHA
£
8a & Z

."?.ly

¥ y
Pucynoxk 1.24 — [1nockocTh 3a71aHa TPEYroJbHUKOM Pucynok 1.25 — Cnenpl muiockoctu
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Cnedom nnockocmu Ha3bIBAETCS JUHUS TEPECeUeHUsl MIOCKOCTU € TIOCKOCTAMHU
npoekuuii (puc. 1.25). B 3aBUCUMOCTH OT TOTO C KakoWl M3 TUIOCKOCTEH MPOCKIIUM
MepeceKaeTcss JaHHas IUIOCKOCTh, Pa3lIMyaloT: TOPU3OHTAJbHBIA, (PPOHTAIbHBIA H
PO UIBLHBIN CIEAbI INTIOCKOCTH.

1.6 Knaccupuxkanus miockocrei

OTHOCUTENIBHO  IUIOCKOCTEH  TMPOEKIWH  IUIOCKOCTH MOTYT 3aHUMaTh B
pocTpaHCTBE o0l1ee U YacTHOE noJiokeHue (puc. 1.26).

[T10CKOCTB, KOTOpast PacIoyioKeHa HAKIIOHHO KO BCEM TUIOCKOCTSM TPOCKITHi, T.€.
3aHUMaloIasi TPOU3BOJIPHOE TOJOKEHUE TI0 OTHOIICHWIO K TUIOCKOCTSIM TPOEKITUH,
HAa3BIBACTCS NI0CKOCMbIO 00ue2o nonroxcenus (puc. 1.20-1.25).

‘ MIOCKOCTH ‘

l
Y ¥

i
[TnockocTh [TnockocTH
ODLIErD MOI0MKEHHA WHOTHOID MTOI0MEH HA

[TnockocTH [TnockocTH
YPOBHA MPOEHPY I HE
1
¥ ¥ ¥ ] ¥ ¥
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= & o= , &= =
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3 E 3 23 iE g ¥
o = 2 d = £E ZE
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= = == = =
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Pucynoxk 1.26 — Knaccudukamus miockocTe

Ilnockocmu wacmuozo noyosiceHus

1. Ilpoeyupyroweii Ha3bpIBa€TCS IUIOCKOCTb, NEPHEHAUKYJSPHAs K OJHOM H3
IJIOCKOCTEN MpOeKUuHMi. B 3aBUCUMOCTHM OT TOro, KakOM IUIOCKOCTH IIPOECKIUU
NEPIEHIUKYJIAPHA 3aJaHHasl INIOCKOCTh, Pa3IN4aroT:

a) [lopusommanvno  npoeyupylowas — niockocms — —  3TO  IUIOCKOCTb,
NePHeHANKYJIIpHAs TOPU3OHTaIbHOM miIockoctd mpoekmuit Il (puc. 1.27).
['opuzoHTaNbHAS MPOEKIUS TAKOW IUIOCKOCTU MPEJCTaBISET COOOM MPSIMYIO JHHHUIO,
KOTOpasi OTHOBPEMEHHO SIBJISIETCS €€ TOPU3OHTAIBHBIM CIIE0M.

0) @ponmanvHo npoeyupyrowas NI0CKOCMb — 3TO IIOCKOCTh, IEPIEHAUKYIISIpHAs
¢bponTtansHoil TOckocTH mpoekuuit I, (puc. 1.28). ®poHTanbHOW NpoeKIHeit
IIJIOCKOCTH SBJISICTCS MpsIMasi JIUHUS, COBIIANAIOIIAS CO CIEAOM IUIOCKOCTH.
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Pucynoxk 1.27 — 'opuzonTansHO Pucynok 1.28 — ®@poHTasibHO
[IPOELMPYIONIAst JI0CKOCTh IIPOELMPYIONIAs IJIOCKOCTh

B) [Ipoghunvro npoeyupyowas niockocms — 3TO TIOCKOCTh, NMEPICHIUKYISIpHAs
npoduILHOM TI0CKOCTH Tipoekiuii 113 (puc. 1.29).

2. IInockocTh, napajielbHas OJHOW W3 IUIOCKOCTEH MPOEKIUH, Ha3bIBACTCS
NJIOCKOCMbI0 YpOo6HA. B 3aBUCUMOCTHM OT TOrO, KaKOM IUIOCKOCTH IapajuleibHbI
uccienyemas IOoCKOCTh, pa3inyaroT:

a) [lopusonmanvhas niockocms YPOBHS — 3TO IUIOCKOCTh, NapaJijiesbHas
ropu3oHTANIbHOM T1ockoctu mpoekuuit [Ty (puc. 1.30). JlroGas durypa B 3TOM
IJIOCKOCTHU MPOENUpyeTcs Ha TIockocTh [1; 6e3 uckaxkenus, a Ha miockoctu [, u I3 B
MpsSIMbIE, TApAIIICIIbHBIE OCSIM MPOECKIUN, — CIEIbI TNIOCKOCTH.

i,
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Pucynox 1.29 — IIpodunsHo npoernupyromas Pucynox 1.30 — I'opusonTanbHas
MIJIOCKOCTh MIJIOCKOCTh YPOBHS
0) DpommanvHas niockocmv YPOBHA — OTO IUIOCKOCTh, IMapajuieibHas

¢bponTtansHoil miockoctu npoekuuit I (puc. 1.31). JIroOas purypa B 3T0# miIockocTu
npoerupyeTcs: Ha TIOCKOCTh [I, 6e3 mckaxkeHus, a Ha 1wuiockoctu I u I3 B mpsimble,
napaiesibHble 0CSIM MPOEKIHA, — CIeIbI INIOCKOCTH Ol U OUri3.

B) [Ilpogunvnas naockocms ypOBHA — O3TO IUIOCKOCTb, TMapajielbHast
npodunbHON mnockocTH npoekuuit I3 (puc. 1.32). Jliobas ¢urypa B 3TOH MIOCKOCTH
poerupyeTcsl Ha TUIOCKOCTh 113 6e3 mckaxkeHus, a Ha 1wuiockoctu I1; u Il B mpsimble,
napaiesibHble 0CSIM MPOCKIHMA, — CIeIbI INIOCKOCTH Ol U 0L
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Pucynok 1.31 — @ponTanbHas miaockocts ypoBHs  Pucynok 1.32 — [IpodunbHas miockocTsh ypoBHS

1.7 IIpsiMbIe 0CO00T0 MOI0KEHUSA TIOCKOCTH

Cpenu mpsMbIX JIMHUHN, TPUHAJICKAIINX IUIOCKOCTH, 0CO00€ MECTO 3aHUMAIOT
MpSMBIE, 3aHUMAIOLIUE YACTHOE TMOJ0KEHNE B IPOCTPAHCTRBE.
1. Jlunuu ypoens niockocmu

a) [lopuzommane — TpsMas, Jekam@as B IUIOCKOCTH U TapajuielbHas
TOPU3OHTANIBHOM TuIocKoCTH Tipoekiuii I1; (puc. 1.33).

0) @ponmany — TmpsMasi, Jiexalas B IUIOCKOCTH W TapajuiedbHas (pOHTAIBHOM
miockocTu mpoekuuii I, (puc. 1.34).

¥

Pucynoxk 1.33 — lN'opuszonrans B uiockoctu AABC  Pucynok 1.34 — @ponrans B miockoctd AABC

B) llpogunvnas npsamas — npsimas, Jexamias B IUIOCKOCTH W HapajuleibHas
npoduibHOM TI0CKOCTH Mpoekiuit ;.

2. Jlunuu Hauborvwieco HAKIOHA TUIOCKOCTH — 3TO TPSMBIE TUIOCKOCTH,
MEPICHANKYJIIPHBIC K JIMHUSIM YPOBHSI.

[Tpsimast, epHeHANKYJIIpHAs TOPU30HTAIN, — 3TO JMHHUS HAWOOJBIIETO HAKJIOHA
MJIOCKOCTH K TOPU30HTAIBbHOM TIIOCKOCTH npoekuuit [1; (iuaus ckara) (puc. 1.35).

[Ipsimasi, mepneHauKyaspHas (GPOHTAIM, — 3TO JUHUS HAMOOJBIIEr0 HaKJIOHA
MJIOCKOCTHU K (PPOHTAILHOM IIOCKOCTH mpoekiuit [1,.
[Ipsimasi, nepneHAuKyasipHas NpOoGUIBHON NPsIMON YpOBHS, — OTO JIUHUSA

HaMOOJIBIIEr0 HAKJIOHA TIOCKOCTH K MPOQPUIBHOM MI0CKOCTH npoekuuii I1s.
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a) IPOCTPaHCTBEHHAS MO/IETh 0) KOMIUIEKCHBIN YepTex
Pucynoxk 1.35 — JIlunus ckara

1.8 Onpenesienne TOYKHN nepecedeHUsi NPSIMOH € MJIOCKOCTHIO

HaxoxneHue TOUKM IepecedyeHHs] MNpSAMOW JIMHUM M IUIOCKOCTH — OJHA W3
OCHOBHBIX 33/1a4 HA4epTaTeIbHOW Fr€OMETPHUH.

AJTOPUTM pellleHHs 3aJayd Ha MepecedyeHHe NpSIMOWl OOIIero MOJIOKEHUS C
IUIOCKOCTBIO OOIIEro TMOJOXEHUS COCTOMT U3 CIEeAyIolled Mocaea0BaTeIbHOCTH
JICUCTBUM:

1. TlocTtpoeHue BcHOMOraTelIbHOW CEKyIIEed IUIOCKOCTH Y (B KayecTBe
BCIIOMOTATEIbHOM TJIOCKOCTH Y PEKOMEHIyeTcsl OpaTh OJHY M3 MPOEHUPYIOLIUX
IJIOCKOCTEN ), KOTOPYIO IPOBOJIAT Yepe3 NPSIMYIO a € .

2. IlocTpoeHue JIMHUM 11 IEPECEUECHUS] BCIIOMOTaTENbHOM INIOCKOCTH Y U 33IaHHOU
IIJIOCKOCTH OL.

3. Omnpenenenne UCKOMOW TOYKH K, KaKk TOUKM IEPECEUEHHUs JABYX IMPSMBIX,
3a1aHHOM IIPSIMOM @ U TIOJIyYEHHOM B PE3yJIbTaTe IEPECEUCHUS IIJIOCKOCTEN IPSMOM 71.

4. OnpeneneHue BUAUMOCTH PSIMOUA @ OTHOCUTEIBHO TNIOCKOCTH OL.

PaccMoTpyM mOCTpoeHHE TOYKHM IEepeceyeHus: MpsSMOM OOLIEro IMOJIOKEHUs ¢
MJIOCKOCTHIO OOIIETO MOJI0KEHUS Ha TIPUMEpeE 3a/1auu.

3aoaua. Nansl mnockocts ABC u nipsimast a. Tpebyercs HATH TOUKY NepeceueHus
MPSIMOM C MJIOCKOCTBIO U OMPEAEIUTh BUAMMOCTD NPSIMOU MO OTHOIIEHUIO K TUIOCKOCTHU
(puc. 1.36).

Pewenue.

1. 3akiouuTh OPSIMYI0 @ BO BCIIOMOTAaTENbHYIO IUIOCKOCTh TOPU30HTAIBHO
npoeuupyromnyo miockocts y (y L Ili, a € y). Torna Ha ropu3oHTaNbHON MIOCKOCTH
npoekiuil I1; mpoekuus IIOCKOCTH Y| COBMAJaeT C €€ CIEJOM U COJEPXKHUT B cede
TOPU30HTANBHYIO MPOEKIMIO JUHUU 7 — JUHUM MEePeceyeHus MIOCKOCTH Y C 3alaHHOMN
miockocteio ABC (D1 Fh).

2.  Topu3OHTaNbHBIN cleJ TUIOCKOCTH 7Yi MEpPEeceKaeT NPOEKIHI0 IUIOCKOCTH
A1B1Cy B Toukax D; u F|, KOTOpBIE OINPEACISIOT TOJ0KEHUE TOPU3OHTAIBHON
NPOEKIMU 7] — JMHUM T[epecedeHus miockocted y u ABC. Jlig HaXO0XIACHUS
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bpoHTaNBHON U1 TpOPWIBLHOW MpoeKuu #n capoeuupyeM Touku D u F Ha
GbpoHTANBHYIO U MPOPUIBHYIO TNIOCKOCTH MPOSKITUH.

3. TIlocTpouTh TOYKY BCTpE€UM NPSMOM a C IUIOCKOCThIO ABC Kak TOYKY
nepeceueHus TaHHOW mpsMoil a ¢ nmoctpoenHoit DF. Ha ¢ponTanbHol U npoduibHOM
MIPOCKUHUAX JIMHUS MEPECEUECHUS IUIOCKOCTEN 7 MEepeceKaeT MNPOEKUMH a B TOuke K,
KOTOpas U SIBJIIIETCA MPOEKIMEN TOUKH MEPECECUCHUS NPSIMOM @ C TIOCKOCThIO ABC, 1o
JIMHUU CBSI3M HAXOJUM FOPU30HTAJIbHYIO MPOEKIUIo K.

4. MeroaoM KOHKYPUPYIOIIMX TOYEK OINPEIEIsIeM BHAMUMOCTH MPSAMOW a MO
OTHOLLIEHHUIO K mIockocTu ABC.

a) IPOCTPaHCTBEHHAS MO/IETh 0) KOMIUIEKCHBIN YepTEeK
Pucynoxk 1.36 — Ilpsimas, neprneHauKyaspHas I0CKOCTH
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2 Cnoco0bI mpeoOpa3oBaHus YepTekKa

[IpuHUMaIOT cheayromue crnocoObl Mpeodpa3oBaHUs KOMIUIEKCHOTO YepTexka:

1. Cnoco6 3aMeHbI TNIOCKOCTEN MTPOEKITUH.

2. Cnioco0 BpallleHus:

- BpallleHue BOKPYT MPOCLUPYIOUIEH IPSIMOii;
- BpallleHue BOKPYT MPsIMOIl YPOBHS;
- IJTIOCKOMNapaJiIesIbHOE TepeMEIICHHE.

3. Crioco6 coBMENIEHHUS C INIOCKOCTHIO TPOCKIIMH.

[Ipu BeIMOTHEHUU Tpaduueckol HHPopMaK Haubosee pacnpoCTPaHEHHBIMU
ABIIAIOTCS CJEIYIOUIUE CIIOCOOBI MPeoOpa3oBaHus YepTekKa:

- c1oco0 MIOCKONapaIeIbHOTO MepEMEIICHUS;

- c11o0c00 3aMeHBI TIOCKOCTEHN MPOEKIUHA.

Jlanubie crnocoObl npeoOpa3oBaHUs 4YEpTeka MPUMEHSIOTCS TPHU BBHIMOJHEHUU
JOTIOJHUTENIBHBIX M MECTHBIX BHJIOB, pa3pe3oB (IIPOCTBIX M CIOXKHBIX), CEUCHHUH U
BBIHOCHBIX 3JIEMEHTOB.

[IpeoGpazoBaHus yepTeka CBOJAATCS K PEUICHUIO OJHON U3 YEThIpeX 3ajay:

1. [IpeoOpazoBanue MpsiMOil OOIIETO MOJIOKEHUS B IPSIMYIO YPOBHS.

2. IlpeoOpazoBanue NpsIMON YpOBHS B MPOCIUPYIOLIYIO MPSIMYIO.

3. [IpeoOpazoBaHue MIOCKOCTH OOIIETO MOJOKEHHS B IPOSHUPYIOIIYIO MIOCKOCTb.

4. TIpeoOpa3zoBaHue MPOCIUPYIONIEH MIIOCKOCTH B MJIOCKOCTh YPOBHS.

2.1 Cnoco miockonapasniesibHOro nNepeMereHus

CymHOCTh cnocoba — 3akio4aercs B TOM, 4TO IUIOCKOCTH mpoekuuu II; u Il
OCTaIOTCsl HEMOJIBH)KHBIMU B MPOCTPAHCTBE, a IEPEMEIIAEMbI T€OMETPUUECKUNA OOBEKT
nepeMeniaeTcsi OTHOCUTENIbHO IIJIOCKOCTEH MPOEKUMU TaK, 4YTO KaXaas W3 TOYeK
nepeMeNieHyss B IUIOCKOCTH TapajjieibHa OJHOM U3 IUIOCKOCTEH MPOEKIUH,
OTHOCHUTEIBHO KOTOPOMH BEJIETCS MepeMEIICHHE.

JlocTaToOuyHO JUIllb, HE W3MEHsII BHUJAAa W BEJIUYMHBI OJHOM U3 TPOCKIUN
paccmaTpuBaeMoil (pUrypbl, IEPEMECTUTh 3Ty MPOEKLHUIO B TpeOyeMoe MOJIOKEeHHE, a
3aTeM MOCTPOUTH BTOPYIO MPOEKIIHIO, UCTIONb3YS TUHUU CBS3H.

[Ipumepsl pemieHUss 3aaad  CIOCOOOM  IJIOCKOMApaUIEIbHOTO  MepeMeIIeHUs
Mpe/ICTaBlIeHbl Ha pucyHkax 2.1-2.4 (3agauu 1-4).

3aoaua 1. Omnpenenuth HATypadbHYIO BEIUYMHY OTpe3ka AB crocobom
MJI0CKOMapaieIbHOT0 iepemertenus (puc. 2.1).

Pewenue.

OpoHTambHYI0 TpoeKIMio oTpeska AB, coxpausis mmny (A2B> = A2B)),
MEepEMEIAEM JI0 MOJOXKEHUS MapAJUISIILHOTO OCH Xj 2. [ OpU30HTANIBHYIO TIpoeKImto A 1B’
HAXOJUM MO JIMHUSM CBsI3U. B pesynbrare miiockonapaielbHOro NepeMeIleHns OTPEe30K
AB nipsiMoii 00111eT0 TOJI0KEHUS TTPeoOpa3oBaH B OTPE30K ypOBHs, u 4B’ onpenenser
HATYpaJbHYIO BEJIMUUHY OTpe3ka AB.
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Pucynoxk 2.1 — HarypanbHas BenuuuHa otpe3ka AB

3aoaua 2. IlpeobOpazoBaTh OpsMyl0 AB 001IEro MOJOXKEHUS B MPOCHUPYIOUIYIO

(puc. 2.2).

Pewenue.

Cuauana npsimasi AB nipeoOpazyeM BO GpOHTAIBHYIO TIPSMYIO YpOBHS. JlJisg 3TOTO
TOPU3OHTAIBHYIO TMPOEKIMI0 oTpe3ka AB, coxpansa mamHy (A 1B7 = AiB)),

IepeMeIaeM 10 TMOJOKEHHS MapaienbHoro ocu. ®poHTanpHyr mpoekuuto A4>B%
HaxOJIUM IO JINHUSIM CBSI3U.

A ”u'

(s ]

Pucynok 2.2 — IlpeoOpa3oBanue npsiMoii 00111ero NoJI0KEHUs B IPOELUPYIOILYIO

3ateM mpsiMyro AB mpeoOpaszyeM B rOpH30HTAIBLHO MpOoeHUpYoIyto. st 3Toro
npoekiuio 4B% nepemeniaeM 10 MOJOKEHUS MEPIEHIUKYISIPHOIO OCH Xi 2, COXPaHss
mmny (A>B”> = A%B’%). Ha TOpU30OHTaIbHYIO IUIOCKOCTh MPOEKIMA MpsiMas
cnpoenupyercst B Touky 4 ”1=B".

3aoaua 3. OnpenenuTh Kparyaiilliee pacCTOSHHE OT TOYKM D 10 TMIOCKOCTH
tpeyroiabauka ABC coco6om miockonapauiesibHOro nepemenieHus (puc. 2.3).

Pewenue.

Jns pemenus 3amaur 1wiockocth o (A4ABC) mnpeobpasyem BO (DpOHTaAIBHO
MPOCLUPYIONIYI0. AJITOPUTM PEIICHUS 3aauH:

1. B mnockoctu o (AABC) cTporM TOPU30HTAIS /.

2. I'opu3oHTaNbHYIO MPOEKIUIO TOPU3OHTAIMN /; pacnojiaraeM MepreHIuKYISIPHO
ocH x; 2, iepememiaeM A ABC, coxpansas pasmepbl u popmy AA;B;C; = AA"1B"1C").
[Tonoxxenne npoekuuit A;,C’; m D’; omnpenensiem 3acedkamu (Hampumep, u3 B
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poBOIMM Ayry paaumyca R = A;B;, w3 I; npoBoaum ayry pamumyca R = A;I1;, Ha
nepeceueHnu Haxoaum A4 7).

3. Ilpoekuun AASB>C’> u D’ ctpoum mno JuHUsIM CBsizu. M3 D’ omyckaem
MIEPIIEHNKYJIAP Ha BBIPOXKACHHYIO MPOEKIUIO IJIOCKOCTH, JJIMHA MEPHNEHIUKYIISIpa U
€CTh HaTypaJibHasi BEJIMYMHA paccTosiHUS oT Touku D 1o o (AABC).

y— - £

f
A
Pucynok 2.3 — Onpenenenue paccTOsIHUS OT TOYKHU J0 IUIOCKOCTH

3aoaua 4. Onpenenuth HATypaIbHYIO BeIWUYMHY TpeyroibHuka ABC crocobom
IJI0CKONapaieNIbHOTo nepemenieHus (puc. 2.4).

Pewenue.

Cnauana miockocTh Tpeyroibauka 4BC npeobpazyeM B MPOCHUPYIOUIYIO, 3aTEM B
TJIOCKOCTh YPOBHS.

B”Zc Olnz//Xzz 4"2 [;;/2

o (>

o)
[/7 [/ /’

B //’
Ve

Pucynok 2.4 — Onpenenenue HaTypajibHOM Benn4YuHbI TpeyroyibHuka ABC

B mnockoctu o (AABC) ctpoum ropuszoHTanb 4 (puc. 2.4). T'opu30OHTaIbHYIO
MPOEKIIMIO TOPU3OHTAIM /1; pacronaraeM MepueHANKYISPHO OCU X7 2, T.€. TOPU30HTAIb
nepeMeniaeTcs 10 NojioKeHus: GpoHTaIbHO-Tpoerupytomen npsmoi. Coxpanss popmy
u pasmepsl A A;B;C; = A A1B"1C", nepememiaeM A ABC B mpoenMpyrouiee nooKeHue.



24

IIpoexunto A A5B>C’> cTpouM 10 JWHUAM CBsi3M. B pe3ynbraTte Takoro
peoOpa3oBaHusl IJIOCKOCTh OOILEro MOJIOKEHHS IEPEBOAMTCS B IOJIOXKEHHE
(pPOHTAIBHO-NPOELMPYIOIIEN MIIIOCKOCTH.

[Ipu  BTOpOoM  mpeoOpazoBaHuM  (POHTAIBHO-NPOCIUPYIONIAS  TIOCKOCTh
pacrnoJlaraeTcsi INapajuleJIbHO TOPU30HTAJIbHOM IUIOCKOCTH MNpoekuuil. Pacromaraem
A'">B";C"; mnapalnenbHO OCH X;2, HPU O3TOM COXpaHss BEIMYHUHY (QPOHTATBHOU
npoexkunun A>B»C'» = A'">B">C";. 1lo NUHHSAM CBS3M MOJYy4aeM TOPHU3OHTAIBHYIO
npoekunto A A";B";C";, koTopas nepenaer HarypaibHyto Benuunny A ABC.

2.2 Cnoco0 3aMeHbI INIOCKOCTEH MPOoeKInl

CymHoCcTh cnocofa 3aMeHbl IUIOCKOCTEH MPOEKIMU 3aKII0YaeTcs B TOM, UTO
KAaKOM-TO TeOMEeTpUUECKUH OOBEKT OOLIEro MOJIOKEHHUS] MEePEeXOJUT OT HCXOJIHON
CHUCTEMBI B3aHUMHO IEpHeHAUKYISpHbIX miockocred 11 u I k HOBOM cucteMe ABYX
B3aUMHO-IIEPIICHAUKYJIISIPHBIX IUIOCKOCTEN npoekuunii, Hanpumep 11 u Il , B kKoTOpou
reoMeTpuyeckuii  oOBeKT 3aliMET uacTHoe moJoxkenue. [lomoxenue camoro
reOMETPUYECKOr0 OOBEKTA B MPOCTPAHCTBE MPU ITOM OCTAETCS HE U3MEHEHHBIM.

[Ipy wucnosb30BaHUU croco0a 3aMeHbl IUIOCKOCTEH MpOeKIuil HeoOXoIuMo
COOIIOIaTh credyroujue npasuia TOCTPOSHUS HOBBIX TPOEKIIMMN:

1. 3ameHuTh OAHY M3 IUIOCKOCTEW MPOEKUUW IPYrod U MPOBECTH HOBYIO OCh —
riepece4eHre HOBOM IIJIOCKOCTH IIPOEKIUN C OCTaBILIECHUCH.

2. IlpoBecTd HOBBIE JIMHMM CBSI3M OT HE3aMEHSEMBIX NPOCKUHUA TOYEK
MEPIIEHAUKYJIIPHO HOBOM OCH.

3. W3Meputh paccTOsiHHAA OT 3aMEHSAEMBIX MPOEKIMN TOYEK JO CTAPOA OCH M
OTJIOKHUTh UX OT HOBOM ocu (puc. 2.5).

1,

‘A: \ IR N

Pucynox 2.5 — Ilosio’keHre TOYKM B HOBOM IUIOCKOCTH MpoeKuuii 114

PaccMoTpuM mpumeHeHue crnocoba 3aMeHbl IIIOCKOCTEH MPOeKIUH Ha IpuMepe
pELICHUS CIEIYIONIMX METPUUYECKUX 3a/1aY.

3adaua 1. Onpenenutb HaTYpaJbHYI BEJIWYMHY OTPE3Ka M Yrojl HakKJIOHA €ro K
TOPU30HTAIBHOM U (PPOHTAIBHOMN MIIOCKOCTSIM IpoeKLuii (puc. 2.6).

Pewenue.

BBoxuM HOBYIO TiockocTh mpoeimit 11, L I1; u Iy || AB, nosast ock x4 || 4;B;.
OmnpenensieM MOJOXKEHUE TOYEK B HOBOHM cHCTeMe IIIOCKOCTe mpoekuuid. st aToro
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4yepe3 TOPU30HTAJbHBIE MPOEKUUMU TOYeK A; W B; TpoBEeAUM JIMHUM CBS3H,
MIEPIIEHINKYJIIPHBIE HOBOW OCH X;4. PaccrosiHME OT HOBOM OCHM JO HOBOUM IPOEKIHH
TOYKHA JOJDKHO PpaBHATBCA PACCTOSHHUIO OT TMPEABIAYHIEH OCH 10 3aMEHAEMOU
(mpeobpazyeMoit) MpOEKIMH TOUYKH.

T.x. AB || Il,, To HaTypanbHasg BEIWYMHA OTpeE3Ka AB ompenensiercs OTPE3KOM
A4B4. YTOI Y — 3TO yroa HakiIoHa AB K TOpU30HTaJIbHOW IUTOCKOCTH mpoekuuid I1;.
VYroin ¢ —3T0 yroa HakiioHa 4B K GPOHTAIBHOM TIOCKOCTH Tpoekiuid [1s.

Pucynok 2.6 — Onpezenenue HaTypaibHOM BETMYUHBI OTPE3Ka U yIila HAaKJIOHA €ro K
TOPU30HTAIIBHOM IJIOCKOCTH MPOEKIINN

3aoaua 2. CnocoOoM 3aMeHbI IUIOCKOCTEN MPOEKLUNA OMpeneNuTh HaTypalbHYIO
BEJIMUMHY PACCTOSIHUS MEXY CKpPEIIMBAIOLIUMUCS NPAMbIMU (puc. 2.7).
Pewenue.

Pucynoxk 2.7 — Onpeznenenue HaTypajibHOM BETMYUHBI PACCTOSIHUS
MEXAY CKPELIUBAIOLIUMUCS TPSIMBIMU

Jna  omnpeneneHuss KpaTyaulllero pPAacCTOSHUS MEXAY CKPEIIMBAIOLIUMUCS
OpsMBIMH ~ yIOOHO, YTOOBI OFHA W3 NPSAMBIX pacrnoJarajach MNEePHEeHAUKYISIPHO
IIJIOCKOCTYU MPOEeKUMM. It 3TOro Hajao MOCIEI0BATEIBHO BBECTH JIBE HOBBIEC IIJIOCKOCTH
npoekunid, Hanpumep 11; mapannensno AB, a I1s nepnenaukynspHo AB.

Ha mnockocts IIs mpsmas AB npoenupyeTcss B TOUKy. JJIlMHa neprneHauKyspa,
ONYIIEHHOI'0 M3 JTOM TOYKH HA MPOCKLMIO IPsAMOM, U ONpeAeiseT Kpardauuee
paccTosIHUE MEXAY ABYMs CKpemuBaromumMucs npsimeivu AB u CD.
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3aoaua 3. CriocoOoOM 3aMeHBbI IUIOCKOCTEN MPOEKLMN OMpeneNuTh HaTypalbHYIO
BEJIMUMHY TpeyrojibHUKa (puc. 2.8).

Pewenue.

Jlist penienust 3alayd HEOOXOAMMO BBIMOJIHUTH JIBa MpeoOpa3oBaHus IIOCKOCTH:
CHauaja npeolOpa3oBaTh IJIOCKOCTh OOLIETO MOJOXKEHHS B MPOELMPYIOIIYIO, 3aTEM B
MJIOCKOCTh YPOBHS.

B

X L by o s jABL

Pucynoxk 2.8 — Onpezenenue HaTypajabHOM BETMYUHBI TPEYroJIbHUKA

3aoaua 4. CnocoOoM 3aMeHBI IUIOCKOCTEH MPOEKIUil OnpeAenuTh HaTYpaJbHYIO
BEJIUYMHY JBYTPAHHOTO yria (puc. 2.9).

AR/
Xas L Al
Pucynok 2.9 — Onpenenenue HaTypajabHOM BETMYUHBI ABYIPAHHOTO YIiia

Pewenue.

JIByrpaHHBId yTOJl HM3MEPSIOT JTUHEHHBIM YTIJOM, MOJYYEHHBIM B IEPECCYECHUU
rpaHeil JBYIpaHHOTO YIVIa IUJIOCKOCTBIO, TMEPICHIUKYJISIPHOM 00€uM TrpaHsiM
JIBYTPAHHOTO YIJIa, a CJEAOBATEIbHO, W JIMHUU UX TMepecedeHus, T.e. peopy
JIByTpaHHoro yria. B npuBeneHHoM npumepe 310 pedpo AB mpeobpa3oBaHo B IpsiMyto
YPOBHSI OTHOCUTEIBHO IUIOCKOCTH Il4 M B MpOEHUPYIONUIYI0 MNPAMYIO OTHOCUTEIBHO
mwiockoctu Ils — AB L Ils.
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3 IloBepxHOCTH

3.1 OnpenesieHue TOYEK HA MOBEPXHOCTH MHOTOTPAHHMKOB

MHOFOFpaHHI/IKOM Ha3bIBACTCA T'COMCTPHUUYCCKOC TCJIO, IMOBCPXHOCTb KOTOPOTO
COCTOMT W3 HECKOJNbKHMX IUIockocTell. [lmockme ¢urypsl, OrpaHUYHMBAIOIIHE
MHOT'OT'PaHHUK, HA3BIBAKOTCA I'PAHAMMU. FpaHI/I MEPCCCKAOTCA MCIKIAY CO6OI>1 10 IIPAMBbIM
JIMHUAM, KOTOPBIC HA3BIBAIOTCA pe6paMI/I. Pe6pa MEPCCCKAOTCA B TOUYKAX — BCPHIMHAX
MHOT'OT'paHHHUKA. B O6H_ICM ciIydac I/I306pa}KeHI/Ie MHOTI'OTpaHHUKAd Ha KOMIIJICKCHOM
4epTeke CBOAMTCS K MOCTPOCHHUIO €ro pedep 1 BEPIIIHH.

CpeI[I/I MHOT'OT'PAaHHUKOB BBIICIIAIOT IIPU3MbI U ITUPAMUIBI.

IIpu3moii Ha3pIBaCTCS MHOTOTPAHHHMK, Y KOTOPOro OOKOBBIE TpaHH —
MNPpAMOYTOJIBHUKHW WIH IIapaJuICJIOrpaMMbl, a OCHOBAHHAMHM CJIIY)KAT JIBa PaBHBIX
MHOTI'OYI'OJIbHUKA.

Iupamugoii Ha3pIBa€TCS MHOTOTPAHHUK, Y KOTOPOro OOKOBBIE TpaHH —
TPCYTIOJIbHUKH, UMCIOIINC 06H_Iy}0 BCPIIMHY, 4 OCHOBAHHUC — IJIOCKUN MHOT'OYI'OJIbHUK.

Ha pucynke 3.1 maHo u300pakeHHE MPU3M M MHPAMHEI, MOKA3aHO MMOCTPOCHHUE
HpOCKHI/Iﬁ TOYCK, JICIKAIIUX HA ITOBCPXHOCTAX I'COMCTPUICCKUX TCII.

OHpeI[eJIeHI/Ie HpOCKHI/Iﬁ TOYCK Ha IOBCPXHOCTU IMPU3M HC MNPCACTABIIICT
3aTPYHHCHHﬁ, T.K. BCC TpaHU TIIPpU3M ABJIAOTCA IIUIOCKOCTAMU YPOBHA HIIH
IpocuupPyrOmKMH IMIOCKOCTAMMU.

|5 e
wl | A

[C:)

- 0

|2 (Bs) B[S:)do BafSa) 1x [ 25(31) 2 EPEE B T

f;fﬂiu e _ e
| L fi :

Pucynok 3.1 — Onpenenenue NpoeKyii TOYEK Ha MOBEPXHOCTSIX MHOTOTPAHHUKOB:

a) Ha MOBEPXHOCTHU IIECTUYTOJIbHON MPU3MbI; 0) Ha MOBEPXHOCTH TPEYTOJIbHON MPU3MBIL;
B) Ha MIOBEPXHOCTH TPEYrOJbHOM MUPaMU/IbI; T') Ha MOBEPXHOCTU YETHIPEXYT'OJIbHOM MUPaMUIbI
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Onpenenenue NMpoEKIM TOUYEK HA TPaHIX MUPAMUJ, SBISIIOIIMXCS IMJIOCKOCTIMU
0O0LIEero MoJ0KEeHUS, TPOBOAUTCS C TOMOIIBIO BCIIOMOTATEIbHbIX NPIMBbIX (Touka D Ha
npsimoit 2-4 Ha pucynke 3.1B u Touka F Ha npsimoit 1-5 Ha pucyske 3.1r) win MeToioM
BCIIOMOTATENbHBIX CEKyIMX IulockocTed (touka E Ha pucynke 3.1r). B kadecTBe
BCIIOMOTATEIbHBIX CEKYIIUX IIOCKOCTEH OOBIYHO BBIOMPAIOT IUIOCKOCTU YpOBHS. B
paccMaTpuBaEMoOM cllydae BbIOpaHa FOPU30HTAIbHAS MJIOCKOCTh, IEpeceKaroas peopo
Al B Touke 6. B ceueHnn Takoi MIOCKOCTBIO 0oOpasyercs ¢urypa, nogoOHas ¢urype
OCHOBaHMS.

3.2 CevyeHne MHOTOTPAHHUKOB IJIOCKOCTHIO

Ha pucynke 3.2 mnoka3aHo nocTpoeHue GUTYp CEUEHHUS MHOTOIPAaHHHUKOB
MPOCLUPYIOIIMMH TUIOCKOCTSMHU.

B pe3ynbrare mepecedeHHss MHOTOIPAHHHMKA IUIOCKOCTHIO 0Opasyercs IlocKas
¢durypa, KoTOpasi Ha3bIBAECTCS CEUYEHHWEM MHOTOrpaHHHKA. JIMHMS, OrpaHMYMBArOIIas
¢burypy ceueHusi, Ha3bIBaeTCs JMHUEH nepecedyeHus. durypa ceueHusi MHOTOTpaHHUKA
MJIOCKOCTBIO MPECTaBIsAET COOOM MIOCKUIT MHOTOYTOJIbHUK.

OO0mumii mpueM MOCTPOEHUs MPOEKIHMM CEeYEeHUsI MHOTOTPAHHUKOB IIOCKOCTBHIO
CBOJIMTCS K HAXOXJACHHUIO MPOEKIMH TOUeK mepeceueHuss pedep MHOTOTPAHHHKOB C
JaHHOM TuIocKocThbio. [lpum  mocTpoeHMHM cedeHUsi MHOrOTrpaHHOM MOBEPXHOCTH
MJIOCKOCThIO MOXKHO TaKKe HAXOJUTh JIMHUU TEpecedeHus rpaHeil MHOTOrpaHHHMKA
(TuockocTel) ¢ ceKylen MI0CKOCThIO.

Takum o6pasom, B 00leM ciiydae 3a7adyy HaxXOXXJIEHUS JIMHUU [EepPECceUCHUs
MOBEPXHOCTH MHOTOTPAaHHUKA TJIOCKOCTBIO MOYKHO CBECTH JIMOO K 3a/1aue HaXOXKIACHUS
TOYKHU TMEpecedyeHus] MpsSMON C IUIOCKOCThbIO, JUOO K 3a/Jaye HaXOXXIEHUs JIMHUU
NepeceveHust MIOCKOCTEH.

B 3amauax wyacto TpeOyercs ONpeneiauTh HATYpPaIbHYIO BEIUYUHY (QUTYypbI
CEUYeHMs] MHOTOTpaHHMKa IUIOCKOCThbIO. Eciam cekymias MI0CKOCTh — SIBIIAETCS
MJIOCKOCTHIO OOIIEro MOJOKEHUS WM IPOSHUPYIOIIel, TO purypa ceueHust HU Ha OJHY
U3 IJIOCKOCTEM HE MpOCLMpPYETCs B HATYypalbHYIO BenW4yuHy. B aTuX ciydasx s
HAXOXJEHUS HATypaJlbHOM BEJMYMHBI (UTYpPHl CEUEHUS TOJIL3YIOTCS OJHHUM W3
croco0oB MpeoOpa3oBaHUs MIPOCKIIHA.

Ha pucynke 3.2 HaTypajbHas BeJIMYMHA CEUEHUW TMPU3MBI U THUPAMMJIBI
oTpejiesieHa crocoO0M 3aMEHBI IJIOCKOCTEH MPOESKIUH.

3.3 B3aumMHoOe nepecevyeHre MHOTOIPAHHUKOB

JluHMeW mepeceueHruss MHOTOTPAaHHUKOB SIBISICTCS TPOCTPAHCTBEHHAs JIOMaHas
JUHUSA, COCTOSIAs W3 OTPE3KOB. MHOXKECTBO TOUYeK, OOmUX M1 000uX
MHOTOT'PaHHHUKOB, MOYKHO TOJIYYUTh JIBYMS CIIOCOOaMH, KOMOMHUPYS UX MEXTYy COO0H
WM BBIOUpask TOT, KOTOPBIM B 3aBUCUMOCTH OT YCJIOBUH 3aJIaHUS UMEET 00JIee IPOCThIE
noctpoeHus. lVckomass JNHHHS MOXET OBITh OmpeaeicHa M ¢ IOMOIIBI0 TOYCK
nepecedeHuss pedep OJHOTO MHOTOTpaHHMKAa ¢ TpaHSAIMHU BTOPOTO, COCAMHSS HX
MOCJICTIOBATEILHO JIOMAHOW JIMHUEH, W C TIOMOIILI0O OTPE3KOB MPSIMBIX, MO KOTOPBIM
MEPECEKAIOTCS TPaHy 3aJaHHBIX MHOTOT'PaHHHKOB.
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Ti. b5

L= T A

Pucynoxk 3.2 OnpeneneHne BeIMYMHBI CEUEHUS TPU3MBI U ITUPAMU/IBI
(pPOHTATBHO-TTPOCTIUPYIOIIEH TIIOCKOCTHIO

B kauectBe mnpumepa MOCTPOCHUS JIMHUM IIEPECEUYCHHUS] MHOTOIPAHHUKOB Ha
pucyHKe 3.3 MpUBEIECH NPHUMEP NOCTPOCHUS IBYXKAPTUHHOIO YEPTE)KA TPEYrOJbHOU
MAPAMHUJIBI C TPU3MATUYECKUM OTBEPCTUEM.

OnopHble TOYKM 3aJaHHOIO MPU3MATHYECKOTO OTBEPCTUS OTMEUYEHBl Ha
¢bpoHTansHOil mnpoexkuuu nupamuasl  (puc. 3.3). IlonokeHwe TOPU3OHTAIBHBIX
MPOEKUUA ATUX TOYEK OINPEAEIEHO C€ IIOMOIIBK BCIIOMOIATENbHBIX CEKYIIHMX

TJIOCKOCTEH o, B 1 .
_ 7
5%

Pucynoxk 3.3 — IlocTpoenue InHuYM nepecedeHus NupaMmuibl C IPU3MaTHYECKUM OTBEPCTUEM
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Jlns moctpoenus toyek | m 1' mpoBeneHa BcrioMoraTenbHas TOPU3OHTAJIbHAs
IUIOCKOCTh O, KOTOpas TMepecekia TpaHd MNUpaMUIbl MO MPSMBIM, O0pa3yroIINM
TPEeyrojibHUK, MOAOOHBIN TpeyronbHUKy ABC, nexaiieMy B OCHOBAaHWU NUPAMUJBI.
JI71s1 TOCTPOEHMS TPEYTOIBHUKA UCIIOIB30BaIN TOUKY K — TOUKy nepeceueHus CeKyIen
riockoctu ¢ peopom SA. Ha ropuzonrtanbhoill miockoctu I mpoekius TpeyroyibHUKa
npoxoauT uepe3 Kj mapayienpsHO cTOpoHaM OCHOBaHMs mupamuibl. Ha nepeceuenun
JVUHUW CBSI3M, IPOBEAECHHBIX M3 12 U 1%, ¢ rOpU30HTaNBHON MPOEKUMEN HAWIEHHOIO
ce4yeHus Mnojay4deHsl 11 u 1'.

AHAJOrMYHO TMOCTPOEHBI TOPU3OHTAJIBHBIE MPOEKIMH OCTaJbHBIX TOYEK, UYTOOBI
HaTh Touku 2, 2', 3,4 u 4' npoBejeHa BCOMOTaTeNbHAs CeKyIasi MIOCKOCTh ¥, a IS
TOYKH 5 — TiockocTh . [lomyueHHbIe MPOEKIIUU TOUYEK COEIMHEHBI MOCIEeI0BATEIbHO B
JIOMaHYIO JIMHHUIO.

[Ipodunbubie npoekuun 1'3, 2'5, 3'3 onpeneneHsl MO0 UX MPUHAJICKHOCTU TPaHU
ASC, nmpoekuuu 33 U 53 nexar Ha npoekuuu pedpa S;Bs, a mpoexknuu Touek 13 u 43
IIOCTPOEHBI C MOMOUIBIO OPAUHAT Ay WIH MO JIMHUAM MPOEKIUOHHON CBS3H.

HatypanbsHas BenmnunHa GUrypsl cedeHus nupaMuibsl PpoHTAIBHO MPOeHUpYyIOUIei
IJIOCKOCTBIO OIpEIeNieHa TaKkKe CocoO00M 3aMEHBI III0CKOCTe! npoekuui (puc. 3.3).

Ha pucynke 3.4 paccMOTpeH mpuUMeEp MOCTPOEHHUSI CKBO3ZHOI'O MPU3MAaTHUYECKOTO
OTBEPCTUSA 1Sl TPABUIIbHOM qumpexyronLHOfL MIPU3MBL.
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Pucynok 3.4 — BzaumHoe nepeceueHue Npu3Mbl C IPU3MATUYECKUM OTBEPCTHEM
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3.4 Touku Ha MOBEPXHOCTSAX BpalIeHUS

[Ipu OGoabImIOM pa3HOOOpa3MM MOBEPXHOCTEH BpallleHHs B MAUIMHOCTPOCHUU U
ApXUTEKTYpE Yalle BCEro BCTPEYAIOTCS CIEAYIOLIME NOBEPXHOCTH BPAILLICHUS: MPSIMOU
KpYTOBOH IIMIIMHJIP; IPSIMOM KpyroBoil KoHYC; cepa (1ap); Top.

IloBepXHOCTHIO BpalleHUs1 HA3bIBAIOT NIOBEPXHOCTh, MOIYYAEMYIO OT BpallCHUs
KaKo-11u00 00pa3yroliei TMHUU BOKPYT HEMOABUKHOM MPSMON — OCH TOBEPXHOCTH.

HuauHap — Teno, OrpaHUYEHHOE LMJIMHIPUYECKOW IMOBEPXHOCTBIO WU JBYMS
MapajuieIbHBIMA OCHOBAHUSIMH. Y TPSIMOTO KpPYTrOBOTO LWJIMHIApPA C BEPTUKAIBHOU
OCBI0 00pa3ymoIIKe NePHeHIUKYISPHBI TOPU3OHTATBLHON TJIOCKOCTU MpoeKiui. Touku
Ha MOBEPXHOCTH IMJIMHJIPA HAXOSAT C TOMOULIBI0 00pa3yIoMMX U JIUHUI TPOEKIIMOHHON
cBs3u (puc. 3.5).

|

)

Pucynok 3.5 - Onpeaenenue npoeKuii TOYEK Ha MOBEPXHOCTH MPSIMOTO KPYroBOTO IIUIUHIPA

[Ipu ompexneneHUH MOJOKEHUS MPOCKIUH TOYEK, PACIHOJ0KEHHBIX Ha OOKOBOM
IIOBEPXHOCTH LWJIMHAPA, CIAEAYET YUYUTHIBATh UX BUAUMOCTD IIPU B3IJIsAJI€ HA INIOCKOCTH
npoekiui. [Ipyu B3risge Ha 1IOCKOCTh Npoekuui 11} Bce ToOukH, pacnoyioKeHHBbIE Ha
OOKOBOM IMOBEPXHOCTH MPAMOrO0 KPYroBOro UWIMHAPA, CUUTAIOTCS  YCIOBHO
BUAUMBIMH. [Ipu B3rise Ha III0CKOCTH NMpoeKUui 11, BUAMMBI TOUKH, PACIIOIOKEHHbIE
HIWKE TOPU3OHTAIBLHOM Ocu B Iutockoctu II; u cmpasa ot ocu B miockoctu [z, Ilpu
B3IUISIZI€ HA IIOCKOCTH NMpoeKUui I13 BUAMMBI TOUKH, paclOIOKEHHBIE ClIeBa OT OCHU B
miockocTsax Il m Il HeBuaumble IpoeKIMM TOYEK HA PUCYHKAX 3aKIIOYEHBI B
CKOOKHU.

IIpsiMoii KpPyroBoii KOHyC MOXHO paccMaTpuBaTh Kak Tejo, 00pa3oBaHHOE
BpalllCHUEM NPSAMOYIOJIBHOIO TPEYIrOJbHUKA BOKPYI KaTeTa, IPUHATOrO 3a OCh
BpAILICHUS.

IIpoekuuy TOYEK Ha IOBEPXHOCTU KOHYCAa MOYKHO ONPEACIATH KaK C IMOMOIIBIO
oOpa3ylolmux, TaKk W  METOJOM  BCIOMOTaTeNbHBIX  CEKYIIUX  IJIOCKOCTEH
TOPU30HTAIBHBIMUA IJIOCKOCTSIMU, OOpa3yloUMMU TpU TepecedyeHur ¢ OOKOBOM
MOBEPXHOCTHIO KOHYCa OKPY>KHOCTH COOTBETCTBYIOLIEro quamerpa (puc. 3.6).
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Pucynok 3.6 - Onpeaenenue npoeKnii TOYSK Ha TOBEPXHOCTH MPSMOTO KPYroBOTO KOHYycCa

Cdepa (map) — moBepxXHOCTh, OOpa30BaHHAsI MHOXECTBOM TOYEK MPOCTPAHCTBA,
HaXOJISIIINXCSI HA PAaBHOM PAcCTOSTHUM OT JaHHOM Touku (1ieHTpa chepnl). Chepa moxer
OBITH 0Opa30BaHa BpalllCHUEM OKPYKHOCTH BOKPYT JHaMeTpa.

OrnpeneneHue MPOCKIMA TOYEK HA TMOBEPXHOCTH Cephbl MPOBOMAST C MOMOIIBIO

BCIIOMOI'aTCJIIBbHBIX CCKYH_II/IX HHOCKOCTCﬁ, HapaJ'IJ'ICJ'IBHBIX IIJIOCKOCTAM HpOCKHI/Iﬁ (pI/IC
3.7).

Pucynoxk 3.7 - Onpenenenue npoekuuii TOYeK Ha IOBEPXHOCTU CEPHI.

B orimrumne oT MOBEPXHOCTH LUJIMHAPA U KOHYCA Ui TOYEK, PACIIOJIOKEHHBIX Ha
MOBEPXHOCTH cepbl, HEOOXOAMMO OMNPEACNATh BHIAMMOCTH TPU B3IJISAE Ha
TOPU3OHTAIIBHYIO IUIOCKOCTh mnpoekiuii [I;. Ha mmockoctu Il BUOMMBI TOYKH,
pacIioNIoKeHHbIe HaJl dKBaTOpoM, B miockocTsx [ m I3 mepexn ¢poHTaIbHBIM U
po(UILHBIM MEPUIUAHOM COOTBETCTBEHHO.
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3.4 CeyeHue TeJ1 BpaleHUs MJIO0CKOCTHIO

Ceuenue yuaunopa njaioCKoCmbio

[Ipu mnepeceueHun IWIMHApPA BpalleHUs IUIOCKOCTBHIO, MapallieIbHON OCH
BpallleHus], TOoJy4daeTcsl NpsAMoyrojbHUK (puc. 3.8 a). Ecmu cekymas mI0CKOCTb
MEePNEHIUKYJApHa K OCH BpAIllCHUS, B pe3yJbTare CeYCHUs IWIMHApPA 3TOU
MJIOCKOCTBIO TIOJTy4aeTcsi OKpY>KHOCTh (puc. 3.8 0). B oOmem ciydae, korga cekyas
MJIOCKOCTh HAKJIOHEHA K OCH LIUJIMH/IPA, B CEUCHHUH TOJTydaeTcs JuIc (puc. 3.8 B).

a) 6) B)

Pucynoxk 3.8 — Ceuenus nuimnsapa

HaTtypanpHyto BeIMYMHY CEUEHHUS  ONPENENsoT OJHUM U3  CHOCOOOB
npeoOpazoBanusi yeprexka. OmnpejaelieHUe HATYpaJbHOW BETUYHHBI (PUTYpHl CEUCHUS
LWIMHPA HA PUCYHKE 3.9 BBIIIOJHEHO CIIOCOOOM 3aMEHBI INIOCKOCTEN MPOEKLIUH.

X

)

L

]

Pucynok 3.9 — Ceuenue nunuuapa GpoHTaILHO-MPOCIIUPYIONIEH TIII0CKOCTHIO

Ceuenue Konyca niockocmuio

Ha pucynke 3.10 npencraBieHbl ceUeHHs] KOHYCA:

a — TPEYroJIbHUK, €CJIM CEKYIIasl INIOCKOCTh MIPOXOAUT Yepe3 BEPLUIMHY KOHYCa,

0 — KpyT, €CJIM CEeKyIasl IJIOCKOCTh NEPIEHIUKYIIIPHA OCH KOHYCA;

B — 3JUIUIIC, €CJIU CEKYIas INIOCKOCTh NIEPECEKAET BCE 0Opa3yIOLIKE;

r — napaboJa, eciy ceKyllas INIOCKOCTh apajulesibHa TOIBKO OAHOM 00pa3yrolei;
1 — Tunepooa, eciy ceKylas I0CKOCTh MEPIEHANKYIISIPHA OCHOBAHUIO.
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Pucynok 3.10 — Ceuenust kKoHyca MIOCKOCTIMU

Omnpenenenne HaTypalbHOW BENTMYUHBI (DUTYpHI CEUYeHUs KOHyca Ha pucyHke 3.11
BBINOJIHEHO CIIOCOOOM 3aMEHBI IIJIOCKOCTEHN MPOEKIUI.

Pucynok 3.11 — Ceuenue konyca GppoHTaATBHO-IPOCIIUPYIOMIEH TIIOCKOCTHIO

Ceuenue cghepovl niockocmuio

[Ipu  mepeceuenun  chepbl  mrOOOH
IJIOCKOCThIO B CEYEHHHM BCETJa IMOJIYy4YaeTcs
oKkpy)kHOCcTb. Ha pumc. 3.12 mnokazasHo
MoCTpoeHue cedeHus: cdepbl (HpOHTAIBHO-
MPOELUPYIONIEH MIOCKOCTHIO A

Panuyc OKPY>KHOCTH CEUCHHUS
onpejeNnsieTcss ¢ MOMOIIbI0 NEPHeHANKYIpa,
OIYIIEHHOTO W3 IIEHTpa MPOEKIUU chepbl Ha
CEKyIYI0 IIOCKOCTh. Pamuyc ceuenus R =
AzOz = BzOz.

oy

Pucynok 3.12 — Ceuenue chepsl
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3.6 Ilepeceuenue TeJ1 BpalIeHUs1 C MHOTOTPAHHUKOM

Ha pucynke 3.13 npuBeneH nmpuMep NMOCTPOEHUS JIMHUU MEPECECUCHUS] MPSIMOTO
KpPYrOBOI'0 KOHYCA C IPU3MATUUYECKUM CKBO3HBIM OTBEPCTHUEM.

Ilepeceyenre MOBEPXHOCTU KOHYCA C TPAHAMHU OTBEPCTUS AET AYTM OKPYXKHOCTH
1-2 u 1-2', orpe3ku mnapabonsl 2-3 u 2-3', orpe3ku smmnca 3-4 u 3-4', orpe3ku
runepOossl 1-4 u 1-4".

OnopHBIMH TOUKAMU SIBJISIOTCS: Touka 1, Jiexxainast Ha GPOHTAILHOM MEpHIHAHE,
u Touku 5, 5', 11 u 11", Haxoasimuecss Ha NpodUILHOM MEpPHUAMAHE, OCTaIbHbIE TOUKU
JVMHUM TIEPECEUYEHUS HAXOASAT C TMOMOINBI0 METOJa BCIOMOTaTENbHBIX CEKYUIUX
ockocren. st paccMaTpuBaeMon 3a1a4u MPOBOAYMM FOPU30HTAIIBHBIE TIJIOCKOCTH O ,
B, v, 0 U G, mepecekarone NOBEPXHOCTh KOHYCa IO OKPYKHOCTSIM COOTBETCTBYIOILIETO
paanyca, HalpuMep, IIIOCKOCTh (L MEPECEKAeT MOBEPXHOCTh KOHYCA MO OKPYKHOCTH
pamuyca R;, a miockocth & — paguyca Ry Touku J1uHUU TiepeceueHusi OTBEPCTHUS C
KOHYCOM  HaxoJI4T Ha  TMEPECEYEHUH  COOTBETCTBYIOIIUX  OKPY)KHOCTEH  C
TOPU30HTAIBHBIMUA TPOEKIUAMHU JIMHUWA TIEPECEUCHUsT BCIOMOTATEIbHBIX CEKYIIHNX
IJIOCKOCTEN C TpaHsMU OTBEPCTHUSI, HAIPUMEP, TOUKU 2-2' OT IIIOCKOCTHU (O, TOUKH 6, 6',
7, 7' ot miockoctH B, Touku 8, 8', 9, 9' OT MIOCKOCTH Y U T..

Halinennple TOYKM TEPEHOCSAT Ha MPOQPUIBHYIO MPOCKIUI KOHYCA, COCIUHSIOT
COOTBETCTBYIOIIME TOYKHU U OMPEACISIOT BUAMMOCTD NPOCKINI JTUHUU TIEPECECUCHUSI.

Pucynok 3.13 — Ilepeceuenne KOHyca ¢ IPU3MATUYECKUM OTBEPCTHEM
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Pasznen 2. UH:keHepHasi rpauka

4 IIpoekIHOHHOE YepUeHHne

4.1 O0mme NpaBuJIa BHINIOJHEHUS YepTesKei

Ennnass cucrema kKoHcTpykropcko aokymenramum (ECKJ) — kommuekc
FOCYJIapCTBEHHBIX CTAaHAApPTOB, YCTAaHABIMBAIOLIMX B3aWMOCBS3aHHBIC IPABUIIA,
TpeOOBaHMs U HOPMBI MO pa3paboTKe, OPOPMIICHUIO U OOpAIlEHHI0O KOHCTPYKTOPCKOM
JOKYMEHTAIlMK, pa3pabaThiBaeMOM M MPUMEHSEMONW Ha BCEX CTAaUAX >KU3HEHHOTO
nuKia u3nenus (Opu  OPOEKTHUPOBAHUU, pa3pabOTKe, W3rOTOBJIEHUHU, KOHTPOIE,
npuéMKe, DSKCIUlyaTallid, peMoHTe, yTwinu3anuu). OCHOBHBIE TOJOXKEHUS 3TON
cucteMsl coaepxkut 'OCT 2.001-2013.

Cranmapt ECK]l — 3TO HOpMAaTHBHBIN JTOKYMEHT, yCTaHABIMBAIOLIWN €IUHBIE
MpaBWiia BBINOJIHEHUS W O(OPMIIEHUS KOHCTPYKTOPCKUX JTOKYMEHTOB JJisi BCEX
OTpaciei MpOMBIIIIEHHOCTH, CTPOUTENBCTBA, TPAHCIIOPTA U yUEOHBIX 3aBEICHUIA.

B ennnyro cucteMy KOHCTPYKTOPCKOM JOKYMEHTALIMU BXOIST TaKHWE BaKHEHIINE
KaTeropum JOKYMEHTOB, KakK IIpaBUjla BbBINOJHEHUS YEPTEXKEH, DKCILIyaTallUOHHBIC
JOKYMEHTBI, IIpaBUJIa y4€Ta U XPAaHEHUSI U MHOTHE JIpyTHe.

Dopmamot

[Ipu BbIMONIHEHUHU YepTeked Mmonb3yrorcs Gopmaramu, ycraHoBieHHbIMU ['OCT
2.301-68. OO6Go3HayeHWsT M pa3Mepbl CTOPOH OCHOBHBIX (HOPMATOB  JTOJKHBI
COOTBETCTBOBATh 3HAUECHUSIM, YKa3aHHBIM B Ta01. 4.1.

Tabauma 4.1
O6o3Hauenue popmara Pasmepb CT;I;;’H ¢opmara,
A0 841 x 1189
Al 595 x 841
A2 420 x 594
A3 297 x 420
A4 210 x 297

OcHoBHBIE (opMaThl MOJYYAIOTCS MYTEM IMOCIEAOBATEIBHOIO JEJICHUS Ha JBE
paBHblE YacTH MapajyieJbHO MEHbIlEeH CcTopoHe (opmaTta miuomaapi0 1 KB. M C
pasmepamu ctopoH 1189 x 841 mm (puc. 4.1).

@opmatsl A0, Al, A2, A3 moryT pacnonaraTbCsi KaK JJIMHHOW, TaK U KOPOTKOH
cTOpoHO# 1o ropuzoHTan. Dopmar A4 pacnosiaratoT TOJbKO KOPOTKOM CTOPOHOW MO
TOPU30HTAJIH.

Ha Bcex ¢opmatax otuepkuBaercst pamka: 20 MM clieBa, IO 5 MM CO BCEX JIPYTUX
ctopoH (puc. 4.2). Jleras cropoHa dopmaTa CIy>KHUT JJis MOJIIUBKY YepTexei. Pamka
YEPTUTCA OCHOBHOM CIUIOIIHOW JINHUEH.



37

1189
/1 /1
Al
297
~ A0
3 | |
A3
A2 §
)
Ab N
59,

Pucynok 4.1 — Cxema nenennsi GopmMaToB

Ochnoénas naonuco

B coorBerctBun ¢ ECKJl (Enuno#t cucteMoli KOHCTPYKTOPCKOM JTOKYMEHTALUH)
KK/l 4epTeX OJKEH COMPOBOXKIATHCSA OCHOBHOW HAANMMCHIO, CoAepxkaliei oduiue
cBefieHus: 00 u300pakeHHOM oOBekTe. DOpMbl, pa3Mephl, COAEPKAHHE U TMOPSAOK
3anoyiHeHus1 oCHOBHOM Haamnucu yctanaBiaubaeT [[OCT 2.104-2006.

OCHOBHYIO HAJNKMCh pAaCMOaraloT B IPaBOM HWKHEM YTy KOHCTPYKTOPCKHX
JTOKYMEHTOB (puc. 4.2).

i i
X 3
N,
N &y
185
L b Jerofeas (rrolkos
Y Sy HIdUCh ! AT
420 20

Pucynoxk 4.2 — PacnionoxeHue 0CHOBHOM HaANucH Ha jucrax popmara A3 u A4

OCHOBHYIO HAJIHUCh Ha YEpPTEKaxX MOXKHO pacrojaraTh Kak BIOJb JJIMHHON
CTOPOHBI, TaK U BJIOJIb KOPOTKOM CTOPOHBI popMata 3a UCKIoUeHueM ¢opmara A4, Ha
HemMm no ['OCT 2.301-68 ocCHOBHYIO HaIIIUCh MOKHO pacrojaraTb TOJBKO BIOJb
KOPOTKOM CTOPOHBI JINCTA.

OcCHOBHasi HaJNKCh, JOMOJHUTENbHBIE Tpadbl K HEM W pPaMKHA BBITOJHSIOT
CIUIOIIHBIMHA OCHOBHBIMHM M CIUIOIIHBIMUA TOHKUMHU nuHUsSMHU 110 'OCT 2.303-68.

Ha yepTtexxax m cxemax OCHOBHasi HAJIMKUCh U JIOMOJHUTEIbHbIE Tpadbl K HEl
BBINIOJNIHAIOTCS O (opme 1, koTopas mpexacrasieHa Ha puc. 4.3. I'padbl ocHOBHOM
HAJIITUCH U JIOTIOTHUTEIbHBIE Tpadbl 3aMOTHSIIOTCS CIEAYIOMUM 00pa3oMm:
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Pucynoxk 4.3 — Coneprxanne ocHoBHOM HaamucH (popma 1)

rpada 1 — Ha3BaHUe yepTeKa WIM HAMMEHOBAHHUE U3EIHS;

rpada 2 — obOo3HaueHue goKymeHTa. JIyisi yd4eOHBIX depTeke 00o03HaueHUE
COCTOMT U3 UHJEKCA pasjielia Kypca yepueHus (Hanpumep, MY - MalmmHOCTPOUTENbHOE
YyepueHue), HoMepa 3aJjaHusl 1 HOMEPA BapUaHTa;

rpada 3 — o603HaUeHNE MaTepuana u3eaus (s yepTexen aeranei);

rpada 4 — nurepa, KoTtopas npucBoeHa naHHomy aokymenty no 'OCT 2.103-68
(3amoJyiHsA€TCS TOCJEN0BaTEIbHO, HauyMHasl C KpalHeW JIeBOM KIIETKH); JUIsl Y4eOHBIX
3aBeIeHUI — Y, I JUIUIOMHOTO MTPOeKTUpoBanus — J1;

rpada 5 — macca uznenus (I'OCT 2.109-73);

rpada 6 — macmrad (I'OCT 2.302-68 u 2.109-73);

rpadpa 7 — MOpPAIKOBBIM HOMEpP JMCTa (B JOKyMEHTaX, COCTOSIIMX W3 OJHOTO
JIUCTAa, HE 3aI0JIHACTCS );

rpada 8 — oOIIee YMCIO JIUCTOB JIOKYMEHTA (3alOJIHSAETCS TOJBKO Ha IEPBOM
JICTE);

rpada 9 — HauMeHOBaHWE OpraHU3allMd WM Ha3BaHHE y4eOHOTO 3aBElICHUS U
HOMED T'PYIIIIbI;

rpada 10 — xapakTep pabOThI, BHINOIHAEMOM JUIIOM, MOAMKUCHIBAIONINM JTOKYMEHT,
Harnpumep, «Bemonuuny, «[IpoBepun» u T.11.;

rpada 11 — pamunuum aui, moAIUCABIINX TOKYMEHT;

rpada 12 — noanucu nuu, GaMUIuU KOTOPBIX yKa3aHsbl B rpade 11;

rpada 13 — naTa noanucanus J1OKyMEHTa;

rpadsl 14-18 — cBeneHus 00 U3MEHEHUSIX, KOTOPBIE 3aMOIHIIOT B COOTBETCTBUM C
tpedoBanusamu ['OCT 2.503. I'padwr 14, 15, 16, 17, 18 B yueOHBIX HepTekKax HE
3aMoJHSAIOTCS.

Junuu yepmeosrca

Jns u3obpaxkenuss npeameroB Ha ueprexkax ['OCT 2.303-68 ycraHaBiuBaeT
HauyepTaHUs U OCHOBHbBIC Ha3HAUYCHU JTUHUM (Tabm. 4.2).

TomnmuHa CIIONMIHOW OCHOBHOW JWHUMU S O/KHA ObITh B Tipeaenax ot 0,5 no 1,4
MM B 3aBUCUMOCTH OT BEJUYUHBI U CJIIO)KHOCTU HM300pakeHMS, a Takke OT dopmara
gyepreka. ToNIMMHA JTUHUM OHOTO M TOTO K€ THIA JOJDKHA ObITh OJJMHAKOBA JJISI BCEX
M300paKeHU Ha TAaHHOM YepTeKe, BhIYEPUMBAEMbIX B OJIMHAKOBOM MacITaoe.
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Tabnuma 4.2
TommuHa o
HaumenoBanne H
OTHOIIICHHUIO K
No | nunuu, ee uzobpa- OCHOBHOE Ha3HAYEHUE
TOJIIITHE
KEHUE o
OCHOBHOM JINHUU
CmutomHas ToicTas JIMHUU BHIUMOTO KOHTYpa
1 OCHOBHast S JIunun nepexoa BUIUMBbIE
JluHuu KoHTYpa ceueHus (BBIHECEHHOTO U
BXOJISIIIETO B COCTaB pa3pesa)
JIvHUM KOHTYpa HAJIOKEHHOTO CEUCHHUS
JluHum pa3mepHbIe U BEIHOCHBIE
CrutonrHast TOHKast JlvHUM WTPUXOBKU
2 Ot S/3 110 S/2 P
JIMHUY-BBIHOCKU
JluHuM orpaHrYeHMs] BEIHOCHBIX JIEMEHTOB
Ha BHJIAaX, pa3pe3ax U CeUEHUX
CromHas 11 6
WHUU 00phIBA
3 BOJHHCTAS Ot S/3 10 S/2 P
L JInHuy pasrpaHnYeHUs BUIA U pa3pesa
[ITpuxoBas
1.2 JIvHUM HEBUIUMOTO KOHTYpa
4 o Ot S/3 1o S/2
3! Jlvauu mepexoaa HEBUIUMBIC
2.8
-—
[ITpuxnyHKTUpHas
TOHKast JIuHuM oceBbIC U LIEHTPOBHIE
JluHuM cedeHuit, IBISIOMUECS OCSIMU
5| g™ Or S/3 10 S/2 , ABIAOML
- CUMMETPUH TSI HATTOXKEHHBIX W
' - BBIHECEHHBIX CEUCHHIM
2.30
PazomknyTas
6 _*?? "E"_ OrSno 1,5S | JIluauu pa3pe3oB u ceUeHU

HlIpugpmor uepmesricnote

Kaxxapiii uepTéx coepKUT pazIudHbIe HAIMCH, COCTOsIINE U3 OYKB U 1TUdp.

Bce Haanucu Ha deprekax BBIMOJHSIIOT CTaHAapTHBIM HipudTom corjacHo 'OCT
2.304-81.

Pasmep mipudra h - BenuumHa, ONMpejciieHHAash BBICOTOM IMPOMUCHBIX OYKB B
MUWTUMETpax. Y CTaHABIMBAIOTCS clienyromue pasmepsl mpudra:1,8; 2,5; 3,5; 5; 7; 10;
14; 20; 28; 40.

s opopmiieHust rpaduyeckux padboT yaie Moab3yrTcs mpudrtom Thna b ¢
HaKJIOHOM (puc. 4.4).
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PHcyHOK 4.4 — Wpudt Tuna B C HaKJIOHOM

4.2 IlocTpoeHnne U300pakeHUl HA YepTeKaAX

N3o0paxeHust COCTaBISAIOT OCHOBY Jr00oro ueprexa, modtomy 'OCT 2.305-2008
«M3o0OpaxeHus: — BUAbI, pa3pe3bl, CEUCHUsS» SIBISIETCS OJHUM M3 OCHOBOIOJAraloOUIUX
cranaaproB EnuHoli cucrembl KOHCTpykTopckoidl aokymentauuu (ECK). B
cootBercTBUM ¢ ['OCT 2.305-2008 n300pakeHus IeasSTCs Ha BUbI, pa3pe3bl, CEUCHHUS.

N300pa>keHus] BBIMOJNHSIOTCA Ha dYepTexax [0 METOJly OPTOrOHAJIBHOIO
(mpsiMoyToNbHOTO) TpoeuupoBaHus. [lpu 3TOM 3a OCHOBHBIE IUIOCKOCTH MPOEKIIMI
NPUHUMAIOTCA IIECTh B3aUMHO MEPHEHAMKYJSPHBIX TpaHed KyOa, oJHa M3 KOTOPBIX
COBMEIIAETCS C PPOHTATBHON MIOCKOCTHIO MPOEKITHIA.

Buow

Bun — n3zo6pakenue obpaiiieHHON K HaOJII0JaTe 0 BUAUMON YacTH MOBEPXHOCTH
npeaMeTa. Bumbl nensTcs Ha OCHOBHEBIE, TOTIOJIHUTEIBHBIE M MECTHBIC.

OCHOBHBIMM BHUJAaMHU Ha3bIBAIOTCS TIPOCKIIMM HAXOJSIIErocs BHYTpH KyOa
npeaMeTa Ha mecTh ero rpaneit (puc. 4.5). Ilpu 3ToM mpeaMeT pacmojiararoT TaKuM
o0pa3oMm, 4TOObI Ha (POHTAIHHOW TIIOCKOCTH MPOCKIUN MOJydayicsl BHJ, AAOUIUAN
HamOoJjiee TOJIHOE TMpeAcTaBiIeHWE 00 u300pakaeMoM TMpeaMeTe. JTOT BHUJ
MPUHAMAETCS Ha YEPTEkKE B KAUECTBE INIABHOTO BUJIA.

[Tpu «packpeiTuu TpaHeit Ky0a» OCHOBHBIE BUIBI PACIIONAraloT KakK MOKa3aHO Ha
puc. 4.6.

KonuuectBo BUIOB (TOYHEE HW300pakeHMil) Ha YepTekRe MJOJKHO OBITh
HAaUMEHBIINM, HO OOECMeYHMBAIONIMM IIOJIHOE W OJHO3HAYHOE IMPEICTaBICHHE 00
n3o0pakaeMoM mpeamere. B psme cioydaeB Ha uyepTeke MOXKET OBITh JOCTATOYHO
OJTHOTO M300pakeHWs, HANpHUMEp, U AeTajedl THMa «UIOCKHA KOHTYp» WIH MIJiA
JIeTaJIel TUIIa «BaJl».
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Pucynok 4.5 — I1nockoctu

Huer caepacy

Pucynoxk 4.6 — OcHOBHBIE BUIBI

Paspesoi

Pazpes — wm3o0pakeHue mpenMera, MBICIEHHO pPAacCEYCHHOTO OJHON WM
HECKOJIbKIMH CEKYIIUMH TUIOCKOCTSMH, Ha KOTOPOM IIOKa3bIBAIOT KOH(HTypaInio
npeaMeTa B MIIOCKOCTH CEYCHHS M M300paKeHUH MpeIMeTa, HaXOAIIerocs 3a CeKymiei
TUIOCKOCTHIO. [Ipn 3TOM KOH(UTypaIus mpeaMeTa B CEKyIIeH TUIOCKOCTH MTPUXYETCS B
cootBercTBUM ¢ TpeboBanusimu ['OCT 2.306-68 «I'paduueckoe o0O03HAUECHUE
MaTepUaIoBy.

Paspesbl pazaensroTcst:

1) B 3aBUCUMOCTH OT YHCJIa CEKYIINX MJIOCKOCTEH Ha:

a) mpocThie (TIPU OJTHOM CEKYIEeH MIOCKOCTH);

0) cioxHBIC (MPU ABYX U 00JIe€ CEKYIIHNX ITOCKOCTAX);

2) B 3aBHCHMOCTH OT TIOJIOXKEHUS CEKYIIEH TIOCKOCTH B MTPOCTPAHCTBE Ha!

a) BepTUKaJbHBIC, U3 KOTOPHIX HaWOOJEe YacTO MPUMEHSIOTCS (PPOHTAIbHBIC
(puc. 4.7 — pazpe3 A-A) u npodunbHeie (puc. 4.7 — paspe3 b-b);

0) rOpU3OHTAIBHBIE;

B) HAKJIOHHBIE.

oAy [NIwRRAaa:
ELERTE]

| Pucynox 4.7 — Pa3pessl npocTbie
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MecTHblii pa3pe3 (TakXke OTHOCSIIUKCS K TPOCTBIM pa3pe3aM) CIYKHT IS
BBISIBJICHUS BHYTPEHHETO YCTPOMCTBA JIMIIL B OTACILHOM OTpaHHYEHHOM MecTe (puc.
4.8). Ero otnenstor oT HepacCeUEHHOW YacTH JIETAJId CIUIOMIHOW BOJIHUCTOW JTMHUECH.
Ora JWHWS HE JODKHA CIIMBAaThCS C KOHTYPHOM, OCEBOH W JAPYIMMH JIMHUSMH
nzo0paxenus (puc. 4.8). MectHble pa3pe3bl HE 0003HAYAOT.

N

Pucynoxk 4.8 — Coenunenue Buna ¢ pazpe3omM. MecTHbIi paszpes

Ceuenusn

Ha yeptexxax yacTo ObIBaeT HEOOXOIMMO IMOKa3aTh IMOINEPEYHBIN NMpodib ToH
WM MHOM JIeTalld, TOTO WM MHOTO MpeaMeTa, He UMEIOIIET0 KaKuX-JIu00 BHYTPEHHHUX
AJIEMEHTOB. JTa 3ajjaua PEIIaeTcs ¢ MOMOIILIO CEUCHHM.

CedeHne — 3TO HM300paKEHUE NPEAMETA, MBICJICHHO PAaCCEUYCHHOTO CEKyIeH
IJIOCKOCTHIO, HA KOTOPOM TOKa3bIBAETCS TOJILKO KOHPUTYpalus mpeaMera B CeKyIen
IUIOCKOCTH.

Kak u B pa3pe3e koHpuUrypanus nmpeameTa B CEKYyIIeH MIOCKOCTH MTPUXYETCH.

BoriHeceHHbIe cedyeHHsl — T€, KOTOpBIE pAacIloararoTCs BHE HW300pakeHUs
npeamera (puc. 4.9). BeiHeceHHbIE CeUeHUs SBISIOTCS MPEANOUTUTEIbHBIMA. KOHTYpBI

BBIHECEHHBIX CEUCHMUU BBIMOJIHSIOT CIJIOIIHBIMU TOJICTBIMU (OCHOBHBIMI/I) JIUHUAMU.
A
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Pucynox 4.9 — BeiHeceHHbIE CEUCHHS

HaJjio:keHHBbIe cedeHHUsI — T€, KOTOPbIE COBMENIAIOT C COOTBETCTBYIOIINM BHUJIOM
npeamera (puc. 4.10). KoHTypbl HalOXKEHHBIX CEUYEHUW BBIMOJHSIOT CIUIONIHBIMU
TOHKMMU JIMHUSMU TOJIIIMHOM, MPU 3TOM KOHTYP U300paKeHUsI Ha MECTE HAJIOKEHHOTO

CCUCHMHA HC IMPCPBIBALOT.

-

Pucynoxk 4.10 — HanoxxeHHbIE CEUeHHS
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S Buabl u3e Uil ¥ KOHCTPYKTOPCKUX JOKYMEHTOB
5.1 Buabl uznenui

N3nenmnem Has3piBalOT JI0O0M MpeaAMET WM HAOOp MPEeaMETOB MPOU3BOJICTBA,
MOJIEKAIINX U3TOTOBJICHUIO HA MPEAIPUATHH.

Bunbsl uw3nenuii  1pu BBIOJIHEHWH  KOHCTPYKTOPCKOM — TOKYMEHTAlUU
yctanaBnuBaeT ['OCT 2.101-68, xoTophlil paznuuaer cleayrolue BUAbl u3fenuii: 1)
netanu; 2) cOOpoUHbIe eUHUIIBL; 3) KOMIUIEKCHI; 4) KOMIUICKTHI.

JeTanp — u3aenue, U3roTOBIEHHOE U3 OAHOPOJHOTO 0 HAUMEHOBAHUIO U MapKe
Martepuaia 0e3 npuMeHeHHus COOPOYHBIX OTepaluil.

COopoyHasi eqMHHMLA — W3JCIHE, COCTABHBIE YAaCTH KOTOPOrO MOJJIEkKAT
COCIMHEHUIO MEXay co0OM Ha MpeAnpUATUU-U3TOTOBUTENE IyTeM COOPOYHBIX
onepauuii (CBUHYMBAaHUEM, KIICTIKOW, CBAPKOM, MAWKON, pa3BajblIOBKON U T.I1.).

Ha  BeimonHenue  texHosorumdecko — omepammu — «COopka — u3Aenus»
pa3pabaTbIBaeTCs KOMIUIEKT TOKYMEHTOB. B 3TOT KOMIJIEKT TOKYMEHTOB BXOJIAT:

1) cnenudukanus, coaepxkalias MEpPeUYeHb COCTABHBIX YacTe, M3 KOTOPBIX
coOupaeTcst u3zienue;

2) cOOpOYHBIM 4YepTek, CcoAepKalui u3o0pakeHue wuzaenus (cOOpoUHOU
€MHUIIBI) ¥ TTOKA3bIBAIOIINM B3aUMOICHCTBUE ITUX COCTABHBIX YacTeil.

5.2 COopo4HbIi YepTex

COopouHbIli  4YepTexKk —  KOHCTPYKTOPCKHM  JTOKYMEHT,  COJEpkKallui
n3o0paxxenue wuznenus (COOpPOYHOM  €IUHMIIBI), JAOUMA  TpeACTaBICHUE O
pPacnoyiO)KEHUM U B3aUMHOM CBSI3M COEAMHSIEMBIX MO JAHHOMY YEPTEKY COCTaBHBIX
yactel wm3aenus (cOOpOYHOM eAMHMUIBI) U OOECNEeYMBAIOIIUNA  BO3MOXKHOCTH
OCYIIECTBJICHHS] COOPKU U KOHTPOJIS ATOTO U3IEIHS.

Crnenudukanmus — 3T0 TEKCTOBbII KOHCTPYKTOPCKHUM TOKYMEHT, ONpeesomnii
coctaB cOOpouHOM enuHulbl. CrnenuduKaluio BBHIOIHIIOT HAa JucTax (popmata A4.
CocTaBHbIe 4acTH, U3 KOTOPBIX COCTOUT M3JIETUE, 3AMMCHIBAIOT B CHEUU(UKAIUIO IO
pasnenam. B obmiem cinyyae crnenduKaius COCTOMT U3 pa3JiesioB, paclojlaraéMbIX B
TaKoOW TMOCJIeAOBaTEILHOCTH: 1) JOKyMEHTamus, 2) KOMIUIEKCHhl, 3) cOOpOYHBIC
eIuHULbI, 4) neranu, 5) cTaHIapTHBIE U3lenus, 6) Mpodyue u3aenus, 7) MaTepuaibl, 8)
KOMIUIEKThI. Hallnuue Tex uim MHBIX pa3zesioB ONpeessieT COCTaB U3EIHs.

COopouHbIN YepTeK JOKEH COAEPHKATh:

1. Uzobpascenus (6uodvl) cOOPOUYHOW EIUHMIIBI, AAIONIUE TPEICTABICHHE O
KOHCTPYKIIMH, PACIIOJI0KEHUH U B3aUMHOW CBSA3M COCTaBHBIX YacTeH, COCTMHIEMBIX IO
JaHHOMY YEepTEexKY.

2. Pasmepui.

3. Homepa no3uyuti COCTaBHBIX YacTEW, BXOASAIIMX B u3nenue. Kaxnas aerans,
BXOJIAIIAs B U3/eJINe, JOJIKHA UMETh CBO HOMED.

4. OcHosHvle xapakmepucmuku uzdeaus. Hax oCHOBHOM HaANHCBhIO MOTYT OBITh
yKa3aHbl TEXHUYECKUE TPeOOBaHUs, YCIOBUS, IPUMEUYAHUSI.
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H3o0paricenun na coopounom uepmedice

N306paxkenust Ha cOOpouHbIX yepTexkax BoinonHsores no OCT 2.305-2008.

N306paxkennst cOOPOYHOTO uepTeka TOKHBI PellaTh TPU 3a4a4H:

1) moka3pIBaTh B3aUMOCBSI3b COCTABHBIX 4YacTed U3JENus, 3asBICHHBIX B
cnenupuKaImm;

2) obecrieyuTh BO3MOXKHOCTH TNPOCTAHOBKH Ha 4YEPTEKE HEOOXOAMMBIX JJis
cOOpPOUYHOTO YepTexa pa3MEPOB;

3) obecneynTh BO3MOXKHOCTh IMPOCTAHOBKH HOMEPOB IMO3UIIMI BCEX COCTABHBIX
qyacTel u3aenus, 3asBJIEHHBIX B ClICeU(PUKALINH.

[Ipu »ToM wymcno wu3o0pakeHUH HAa COOPOUYHOM UEPTEXKE JAOHKHO OBITh
HAaMMEHBIIUM, 00€CTIeUNBAIOIINM PEIICHUE TOCTABICHHBIX 3a/1a4.

B kauecTBe TJIaBHOrO M300paK€HUs, KaK OOBIYHO, MPUHUMAIOT H300pakeHHue,
narouiee HauOoliee TMOJHOE MpeacTaBieHue o ¢GopMe M YCTpOWCTBE H300pakaeMoi
cOoopouHOil eauHUIBL. [J1aBHBIM HM300pakeHHEM Yallle BCEro sBJISETCS (DPOHTAIbHBIN
paspes, INIaBHBIA BUJT WM COEIMHEHUE BUA ¢ (PPOHTAIILHBIM Pa3pe30M.

N300paxkeHne MpOCThIX H3ACNUNA CIeAyeT OrpaHM4YMBaTh OJHUM BHJOM WU
pa3pe3oM, eclii ero JAOCTATOYHO JJisi OCYLIECTBJICHHS 3asBJICHHBIX BBIIIE 3a/1ad (puc.

5.1).
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Pucynoxk 5.1 — Ilpumep BbITIOJIHEHUSI COOPOYHOTO YEPTEXKA

Ha pucynke 5.2 nns mosicHeHHs (OpMBbI OTIEIBHBIX JE€Talel W HaHeCeHUs
COOTBETCTBYIOIIMX pa3MePOB BHITIOJHEHBI pa3pe3bl A-A, b-b, B-B u Bun I'.

Pazmepol na coopounvix uepmesicax

Ha cO6opouHbIX yepTekax mpoCTaBIsIOT:

1. Pazmepsl rabapuTHbIC (IJIMHA, ITUPUHA U BHICOTA U3JIEIINS).

2. Pa3mepsl yCTaHOBOYHBIE, XapaKTEPHU3YIOLIHUE IMOBEPXHOCTU M YCTPOMCTBA, C
MOMOIIBIO KOTOPBIX H3/ENIME YCTAaHABIMBAeTCS Ha (QYHIAMEHTBHI, OMOPHI U T.I.
OtMmeTuMm, 4TO IJIs psia U3IEINK YCTAaHOBOYHBIE pa3Mephl OTCYTCTBYIOT.

3. Pazmepsl npucoeMHUTENBHBIE — pa3Mepbl JIEMEHTOB M3Jeius (COOpOUHOM
€IUHUIIBI) IJI1 TPUCOSTUHEHUs] JAPYroro wusnenus (COOpOYHOM €AWMHUIBI) WU
MIPUCOCAUHEHUS K ApyroMmy uzaenuto (puc. 5.2 — pazmep pe3bObl G2 mis  KperieHus
BEHTWJISI HA TPYOOIPOBOJIE);

4. Pa3zmepsl CIIpaBOYHBIE — pa3MeEpPBl, HE MOJIEKAIINE BBINOJHEHUIO M0 JAHHOMY
YEPTEKY.
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Pucynok 5.2 — K moctpoennro n300paxeHuii 1 HAHECEHUIO Pa3MepoB
Ha coopouHom uepterke « BEHTUIIby

Homepa no3uyuii na cOOpouHbIX Uepmerncax

Bce cocraBHble uyacTh COOpPOYHOM E€IUHUIBI  HOMEPYIOT B COOTBETCTBUU C
HOMEpaMH MO3UIMHI, yKazaHHBIMH B crnenudukanuu. HoMmepa mo3uuuii HaHOCAT Ha
MOJIKaX JMHUI-BBIHOCOK, MTPOBOJUMBIX OT M300pa)K€HUsI COCTaBHBIX yacTed (puc. 5.3).
OaHUM KOHIIOM JIMHHUA-BBIHOCKA JIOJDKHA 3aXOJUTh Ha HM300pa)K€HUs YKa3bIBaeMOU
COCTaBHOM 4YacTW H3JEIUS W 3aKaHYMBATHCS TOYKOHM, APYTUM — COEOUHATHCS C
TOPU30HTAIILHOM ITOJIKOH.
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Pucynok 5.3 — Hanecenre HOMepOB MO3ULIMIA HAa COOPOYHBIX YEPTEkKAX

IHonxu pacmojararoT  I1mapaJiuiCJIbHO OCHOBHOM HaAIlUCH  BHC KOHTYpa
1/1306pa>1<eH1/151 U TPYIHIIUPYIOT B KOJOHKH M CTPOYKH. JIMHUM-BBIHOCKU M TIOJIKH
IMpOBOIAT TOHKHUMH JIMHUAMUA.
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10.6 JeranupoBanue cOOPOYHBIX YepTekKei

Yacto mo cOOpPOUYHBIM YEpTEeKaM MPUXOAUTCS BBINONHIATH pabouue 4YepTexH
netanei. Ilpomecc pa3pabOTKM M BBINOJHEHHUS pabOYMX depTexed neranedl 1o
cOOpPOUHOMY UEPTEKY HA3bIBACTCA AETAJIHPOBAHHEM.

PaGoumnii uyeprexxk JAerajM — KOHCTPYKTOPCKHUN JIOKYMEHT, COJEpKallnui
M300paKeHUE JIeTalld, ee pa3Mepbl, 0003HAYEHHE IIEPOXOBATOCTH MOBEPXHOCTEH u
Jpyrue TaHHbIe, HEOOXOIUMBIE JIJIsl €€ U3TOTOBJICHUS U KOHTPOJIS.

ICKU3 1eTAJU — BBIIIOJIHEHHBIA OT PYKH paOouuii uepTex AeTanu. DCKU3 eTaau
BBITNIOJIHSIETCS ¢ coOmtofeHueM Bcex TpeboBanuit ECKJI, nmpeabsBisieMbIX K yepTexam
JeTayiel 3a UCKITIoYeHueM Maciutada. MacmTad mpu BbIIIOJIHEHUH ACKU3a JOMYCKAEeTCs
HE coOMoAaTh, OJIHAKO HACKU3 JIOJDKEH OBITh BBINOJIHEH C  COOJIOJCHUEM
MIPONOPLUHUOHATIBHOCTH 3JIEMEHTOB.

Cnegyer OTMETUTb, 4YTO BBIMIOJIHEHHE dYepTexed nerajedl mo cOopoyHOMY
yepTexy — 3ajada 0ojiee CIOoXHas, YeM BBIMOJIHEHUE YepTexell aeraned (3CKU30B) MO
HaTypHOMY 00Opa3iy feranu. CIoKHOCTh 3aKII0YaeTCsl B TOM, YTO MPHU JAE€TATUPOBAHUU
yeprexa BHayaie He0OX0AUMO 3TOT YEPTEK MPOUUTATD.

BoisiButh popmy TOM MM MHOM JeTanu, M300pakeHHOM Ha yepTeke OoOIIero
BHJa, YacTO MeEMAeT TO OOCTOATENbCTBO, UYTO HEpPEAKO H300paKeHUs JeTaju
3aKpbIBae€TCA U300paKeHUsIMU ApYyrux Aetanei. [lpu urenun yeprexa HEOOXOIUMO KaK
Obl «BBIWICHUTHY» HYKHYIO A€Tallb U3 COOPOYHOU eAMHUIIBI, cHOPMHUPOBATH €€ 00pa3
BHE Jpyrux Jneraieil. Yacrto pemieHuro 3TOM 3aJaydl  CIIOCOOCTBYET MBbICIEHHAsS
pa3z0opka u3/eus Ha COCTaBHbIE YaCTH (JETan).

Emie ogHa cosXHOCTh TP JeTaTUPOBAHUU YepTeker o01iero Bua (COOPOUHBIX)
BO3HHUKAET B CBSI3U C TEM, YTO HA ITUX YEPTEHKAX MHOTHE DIIEMEHTHI BHIYEPUYMUBAIOTCS B
COOTBETCTBUM C JEHUCTBYIOUIMMH CTaHAApTaMU YIPOIIEHHO, a B PSAE CIy4acB H
YCIIOBHO, Hanpumep, packu, CTaHIapTHbIE KPETEeKHbIE JeTanu U T.4. [Ipu BeIMOTHEHUN
yeprexen AeTaliedl HEOOXOJUMO BCE MOKa3aHHBIC YIPOIIEHHO WJIM HE IMOKa3aHHbIE
BOBCE AJIEMEHTBI BHIYEPTUTH 0€3 YIPOUICHUH.

Cnengyer NMOMHUTH MpU JETATUPOBAHUM COOPOYHOIO YEpPTEXka, YTO TIJIABHOE
M300paKeHUE OTIEIBbHOM JeTalu MOXXET W HE COBMAJaTh C PACIOJIOKEHUEM HTOU
JI€TaJIA Ha TJIaBHOM U300pakXeHUH cOOPOYHOT0 YepTexa.
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6 ApXUTEKTYPpHO-CTPOMTENbHBIN YepTexK

6.1 KoHCTpYKTHBHBIE 3JIEMEHTHI 31aHUS

KOHCTPYKTHBHBIM _ 3JieMEHTOM  (pHuC. 6.1)  Ha3piBaeTCs  OTHENbHas
CaMOCTOSATENIbHASL YacTh 3JaHUSl U COOPYKEHHUA: (YHIAAMEHT, CTEHbI, MEPETrOPOJIKH,
LIOKOJIb, OTMOCTKA, IIEPEKPBITUE, TIOKPHITUE U T. 1.

@YHIAMEHT — OA3EMHAS YaCTh 3[JaHUsI, KOTOpas EPEAAET HATPY3Ky Ha TPYHT.

CTeHbl — 0 Ha3HAYEHUIO U PACIIOJIOKEHHIO B 3IaHUU PA3AEISAIOT HA HApPYKHbIE,
KOTOpbIE OTPa)KJAIOT IIOMEIICHHE OT BIUSHUM Cpeapl W 3alIMIIAOT HUX OT
aTMOC(EpHBIX BO3JEHCTBUNA, U BHYTPEHHHUE, KOTOPBIE OTIACISAIOT OJHU MOMEIICHUS OT
IpyTHX.

[lokonb — HWKHsS, OOBIYHO YTOIUIGHHAs YacTh HApPYXXHOM CTEHbl, Haj
byHIaMEeHTOM JO YpOBHS TI0Jla TEPBOrO HJTa)ka, NPENOXpaHsAIomias CTeHY OT
aTMOC(EPHBIX BIUSHUN U MEXaHUUECKHUX MTOBPEXKICHUM.

Ileperopoiku — BHYTPEHHUE OTPAXKAAIOIMIME KOHCTPYKIMHU, Pa3JeIISIolIne
CMEXXHBIE TOMEILICHUS B 3/IaHUMU.
IlepekpbITuE — BHYTPEHHSISI TOPU3OHTANIbHAS OTPAXKAAIONIAsT KOHCTPYKIHS,

pasacisioman 30aHuA IO BBICOTC HaA ITAXKH. HCpCKpBITI/ISI OBIBAIOT HaaIloABaJIbHBIC,
MCKAYITAKHBIC, UCPAAYHBIC, ITOKOJIBHBIC (Me>1<)1y IICPBLIM 3TaXXOM U HOI[BaJ'IOM).
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Pucynok 6.1 — KOHCTpYKTHBHBIE 3JIEMEHTHl MHOTO3TaXKHOTO 3aHUS:

1 — dyngameHT, 2 — cTeHsbl 0/1BajIa, 3 — TUAPOU3OIIALMS, 4 — OTMOCTKA, 5 — HAPYKHbIE CTEHBI,
6 — 00JIMIIOBOYHBIE ITUTHI, 7 — KPOBJIs, 8 — oOpemieTka, 9 — nepeBsiHHbIe cTponuia, 10 — kapHU3,
11 — yepnauHoe nepekpeiTHe, 12 — BHyTpEHHUE CTEHBI, 13 — JIeCTHUYHAS IJI01IAKa,

14 — necTHUYHBIN Mapi, 15 — BEHTUISAIMOHHBIN 00K, 16 — CAaHUTapHO-TEXHUYECKUN OJIOK,

17 — neperopoaxu, 18 — MmexxayITakHbIE IEPEKPBITUSL, 19 — purenu, 20 — HOKOJIbHBIE TIEPEKPHITUS
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JlecTHMIIBI — TPENCTaBISAIOT COOOW HeCcylllMe KOHCTPYKLUMH, COCTOSIIUE U3
HAKJIOHHBIX CTYIMEHYAThIX 3JIEMEHTOB — Mapliedl U TOPU30HTAIbHBIX IMJIOCKOCTHBIX
AJIEMEHTOB — JIECTHUYHBIX IJIOIIAI0K U TIEPUIL.

Kpbliieit — Ha3bIBaeTCs BEpXHSS OrpaKJarollas KOHCTPYKIUS — 3/IaHuUf,
3alUINAIONIAs €r0 OT aTMOC(EPHBIX BO3IEUCTBUN U COJTHEUHOTO U3JIy4YEHUS.

[lo KOHCTPYKUMM KpbIIIM OBIBAIOT 4YepJlayHble, COCTOSAIIME M3 KPOBIU U
OOpelIeTKH WM CIUIOIIHOTO HAacTWia, KOTOPBIA OMUpaeTcs Ha CTpONWiIa WM
CTpOUTENbHBIE (DEPMBI.

[lokpbiTHE — BEpXHSAA OTpaxKaaronias KOHCTPYKIMS, OTIENSIoNias MOMEIIEeHUS
3laHUg OT HapYXHOW Cpelbl M 3aluilaronias X OT aTMOC(EpHBIX OCaaKOB. JTa
KOHCTPYKIIUSI COBMEIIAeT (PYHKIIMU NOTOJIKA U KpbIIK (OecuepauHasi KpbIlia).

6.2 Hanecenue KOOPAMHALMOHHBIX OCeil U pa3MepoOB
HA CTPOUTEJbHBIX YepTesKax

31aHue WIM COOPYXEHHE B IUIaHE PA3JeistoTCsl OCEBBIMH JIMHUSIMU Ha P
AJIEMEHTOB. DTH OCH OMPEICIISIONINE PACIIONI0KEHHE OCHOBHBIX HECYIIUX KOHCTPYKITUN
(cTeH ¥ KOJIOHH), Ha3bIBAIOTCS KOOPJUHAIIMOHHBIMH OCSAMH MPOJOJIBHOTO U
MONIEPEYHOTO HAIIPaBJICHUS.

PaccTossHe MeXay KOOPAMHAIMOHHBIMU OCSMHU B IUIaHE 37aHUSI HA3bIBACTCS
wiaeom, KOTOPBIM MOXKET OBITh TPOJOJBHBIM (BIOJb 3JaHUS) U TONEPECUHBIM.
KoopaunaimonHbeie ocu MPOBOASAT Ha TUIAHE MO HECYIIMM HapYXHBIM U BHYTPEHHUM
cteHaM. UTOOBI ONMpEae/IUTh B3aMMHOE PACTONOKEHUE HECYIIUX CTEH, KOHCTPYKIIUN
MEPEKPBITHSA, TIEPETOPOIOK, JECTHUYHBIX IUIOMIAZA0K U Jp., HA TUIaHE 37aHUS HAHOCAT
ceTky oceil (puc 6.2). Ona sBiseTcs pa3MEpHONW OCHOBOM, TO3BOJISIONICH MpuU
MIPOU3BOJICTBE CTPOUTEIIHHBIX PA0OT, TOUHO 3aJ0KUTh (QYHIAMEHT 37]aHUS M BO3BECTU
KaluTaJIbHbIE CTEHBI.
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Pucynoxk 6.2 — MapkupoBKa KOOpAMHALIMOHHBIX OCEi

[IpoonpHBIE U TIONEPEYHBIE OCH MPOBOIAT HA YEPTEkKAX IITPUX MYHKTUPHBIMU
JUHUSMUA U 0003HAYalOT MapkamMM B Kpyxkax (puc 6.2). Jlid MapKUpOBKHU
KOOPJIMHALMOHHBIX OCEHd MCHOJB3YIOT apabckue LU@PpPbl U TPOMUCHBIE OYKBBHI.
MapkupoBKy, Kak MpaBWIO, paclojararoT MO JIEBOM M HWXKHEW CTOpOHAM IUIaHa
3nanus. [locnenoBaTebHOCTE MAPKUPOBKY MIPUMEHSIOT CIIEBA HAIIPABO U CHU3Y BBEPX.
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Hanecenue pa3mepoB Ha CTPOUTEIBHBIX UYEpTEKaX MPOU3BOJUTCS HA OCHOBE
oOumx TpeOOBaHUI HAHECEHUsT pa3MEepOB Ha 4YEpTEekKax C YUYETOM JOTMOJTHEHHH,
npeaycmotpenHslx ECKJ u 'OCT 21.105-79. Pa3mepsl Ha CTpOMTENBHBIX YepTekax
HAaHOCAT B MWUIMMeTpax 0e3 o0003HaueHHs eIUHULl u3MepeHus. Jlomyckaercs
yKa3blBaTh pa3Mephbl B CAHTUMETPAX U METpax ¢ 0003HAUCHUEM €MHUI] U3MEPEHUS WU
0e3 ux 0003Ha4YEHMsI, HO C YKa3aHUEM UX B TEXHUUYECKUX TPEOOBAHUSX.

Pa3mepbl Ha CTPOUTENBHBIX YEPTEKaX HAHOCAT B BHJE 3aMKHYTOH Iienu (puc.
6.3). Pa3zmepsl 1o1mycKaeTcst HOBTOPSITh.

Ha nepecedeHusix pa3MepHbIX JIMHUWA C BBIHOCHBIMU WJIM OCEBBIMU JUHUSMU
IIPOCTABJISIIOT BMECTO CTPEJIOK 3aCE€YKHU B BUJE KOPOTKOM CIUIOIIHOW OCHOBHOM JINHUU
NaMHHOM 2...4 MM nox yritoMm 45° k pazmeproit nuanu (puc. 6.3).
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Pucynoxk 6.3 — Hanecenue pa3MepoB Ha 4epTeKe TUIaHa 3aHus

OtmeTku ypoBHEW (BbICOTa, TiyOMHA 3aJ0KeHHsS] (PYHIAMEHTOB) OT HYJIEBOTO
(ypoBHS yHCTOrO Moja nepBoro 3Taxa) B coorserctBuu ¢ ['OCT 21.105-95, nomemaror
Ha BBIHOCHBIX JMHUSAX (WM JIMHUAX KOHTypa) U 0003HAYAIOT COOTBETCTBEHHBIM
3HAKOM. 3HaK OTMETKH YpOBHs (puc. 6.4) npeacrapisieT cOO0H CTpENKy B BUJIE MIPSIMOTO
yTiia, ONMUPAOIIETOCS CBOEH BEPIIMHON Ha BEIHOCHYIO JIMHHIO, C KOPOTKUMH (2...4 MM)
CTOPOHAMHM, IIPOBEACHHBIMHU TOJIIMHON OCHOBHOM IMHMHU mox yriaoM 45° k BeIHOCHOI
JMHUU COOTBETCTBYIOLIEH MOBEPXHOCTU. BepTUKANbHBIN OTPE30K U TOPU3OHTAIBHYIO

ITOJIKY 3HAKa BBIMMOJHAKOT TOHKUMHU JIMHUAMMU.
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Pucynok 6.4 — HaneceHnue 3Haka OTMETKU YpOBHEH

OTMeTKH ypOBHEH YKa3bIBalOT B METpax C Tpems JCCATUYHBIMU 3HaKaMu (puc.
6.4). YcnoBHyo HyJIeBYIO OTMETKYy o6Oo3Hauaror +0.000, oTMETKM HUXKE YCIOBHOMU
HyJIeBOM 0003HAYAIOT CO 3HAKOM MHUHYC, BbIIIE YCIOBHOW — CO 3HAKOM IUTIOC (puC. 6.4).
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6.3 UepTe:ku NJIaHOB 31aHUH

IlnaHoM 37aHMsI Ha3bIBAIOT H300pa)KCHUE 3AaHMS, MBICIEHHO PacCEUYeHHOTO
TOPU30HTAIIBHOM IUIOCKOCTBIO Ha YPOBHE OKOHHBIX M JIBEPHBIX MPOEMOB H
CIIPOELIMPOBAHHOTO HA TOPU30HTAIBHYIO INIOCKOCTh IPOEKLWHU, IIPU ITOM YacTh 3AaHUS
MEXy IIa30M HaOIrofaTesss M CEKyLeH MJIOCKOCThIO CUMTAETCsS yAaJCHHbIM. Takum
o0pa3oM, IUIaH 37aHMS SBJSIETCS. €0 FOPU3OHTAIBHBIM pa3pe3oM. Ha ueprexe riana
31aHHS TTOKA3BIBAKOT TO, YTO IOJIYYAE€TCS CEKYIIEH IJIOCKOCTBIO M YTO PACIOJIOKEHO
noa Hew (puc. 6.5). [1o mpaBuiam BBHIMOTHEHUS! CTPOUTENBHBIX YEPTEXKEH IJIaH 3AaHUS
pacnonaratot noJ ¢pacagaoM Ha JIMHUAX POEKIIMOHHBIX CBA3EH.

[Inan 37aHUS JaeT MpencTaBlIeHME O €ro pasMepax M (opMme B IUIaHE,
pACIIONIOKEHHE OTHEIbHBIX TMOMEIICHUM, JECTHUYHBIX IUIOIIAJAOK M Maplliei,
neperopoAok u T. A. Ha maHe 31aHMs MOKa3bIBalOT OKOHHBIE U JIBEPHBIE IIPOEMBI,
pacronoXeHue JIECTHUL, JUPTOB, HECYIIMX CTEH M NEPEropojoK, CaHUTapHO-
TEXHUYECKOT0 000pYAOBAaHUS U T. 1.

Bepxuas yocms
haRuR yoTseNd

l Harpalsgnue npecyussbanus

frran

Pucynoxk 6.5 — O6pa3oBanue miaHa 37aHUs

Memoouka evluepuusanusn niana 30anHus

BrruepuuBanue riaHa 3/1aHus pEKOMEHyeTCs B cleyroniei
MOCJIEIOBATEIBLHOCTH

1. ToHKOW MTPUXMYHKTUPHON JMHUEHW HAHOCAT MPOAOJbHBIE U MOIEPEUHbIE
KOOPAMHAIIMOHHBIE OCcH (pucC. 6.6 a).

2. BrpluepuuBarOT TOHKMMU JMHUSMU BCE€ HAPYKHBIE U BHYTPEHHHE CTEHBI, (puc. 6.6
0), a TaK)Ke HAHOCST TOHKUMHU JIMHUAMHU Neperopoaku (puc. 6.6 B).

3. BmecTo pacnofioKeHHBIX Ha cxemMe OYKBEHHBIX 00O3HAUeHWIl OKOH M JIBepei
TOHKOW  CIUIONIHOW JIMHUEHW TIOKa3bIBAlOT WX YCIOBHOE Trpaduueckoe
nzoopaxenue no 'OCT 21.501-93 (puc. 6.6 ).

Hapy>xHble ABepH MO0 MPOTUBOIMOKAPHBIM HOPMaM JIOJKHBI OTKPBIBATHCS HAPYXKY,
a JIBepU C JIECTHUYHOW TIUIOMIAJIKU B KBApTUPY — BHYTPb KBapTUpPBL. OTKpbIBaHHE
IBepeil B Tmpenenax KBAapTUPBL, 3aBUCUT OT €€ IUIAHUPOBKUM U yI0oOCTBaMu
AKCIUTyaTalluy IMTOMEIICHUMN.
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Pucynoxk 6.6 — IlocnenoBaTeIbHOCTh BbIUEPUMBAHUS TJIaHA 3aHUS

4. BpryepunBalOT CaHUTAPHO-TEXHUYECKUE MPHUOOPHI (puc. 6.6 1) M JECTHUILY TIO

MpeIBapUTEIbHBIM pacyeTaM.

BrluepunBaHre OKOH, JBEpeH, CAHUTAPHO-TEXHUUYECKUX M HarpeBaTeIbHBIX
npuOopoB (yMbIBAIbHUK, PAKOBHUHA, YHUTA3, BaHHA, ra30Bas IJIUTA, ra30Basi KOJOHKA),
a TakKe KAHAIOB JUIsI BBITSDKKHM OTXOJMSIIMX Ta30B OT Ta30BBIX MPUOOPOB U
BEHTHJISIIMOHHBIX KaHAJIOB MPOU3BOAT B cOOTBETCTBUU ¢ TpeboBanusimu ['OCT 2.726-
70*% u I'OCT 21.501-93.

5. Ha yeprtexe HAaHOCST BBIHOCHBIE M pa3MepHbIe TUHUU (pUC. 6.6 €), MPOCTaBIAIOT
BCE HEOOXOAUMBbIE pa3Mephl, JeNalT COOTBETCTBYyIOIIME Haanucu. [lnomanu
OTJICJIbHBIX TTOMEIIEHUM MPOCTABIISIIOT B MPABOM HM)KHEM YIUIY B KBaJpaTHBIX METpax
(0e3 ykazaHus eIMHMI] U3MEPEHUs) C JBYMs JIECATUYHBIMHU 3HAKaMH TOCIIE 3amlsTol U
YepTON BHU3Y.

6.4 BoruepuuBanue yepreskei gacaaos 31aHUA

dacagaMu Ha3BIBAIOT BHJIBI 3JIaHUI CIiepeau, c3aau, cOoKy. Bum 3manust cBepxy
HA3BIBAIOT IUIAHOM KPBIIIH.

Ha geprexax ¢dacamoB 31aHNN MOKA3bIBAIOT BHEITHUI BUJ 3/IaHUS, PACITOIOKCHUE
OKOH, JBepeH, 0aTKOHOB, HATUYHUKOB U T. II. (pHUC. 6.7).
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Pocad (-4 HHea

Pucynoxk 6.7 — ®acanpl 31aHuiMA

Memoouka eviuepuusanus gpacaoa

1. Hapg uepTexoM 1uiaHa 3[1aHus HAHOCST TOPU3OHTAIBHYIO JMHHUIO, 0003HAYaIOIIYIO

JUHUIO YpOBHA 3emun (puc. 6.8a).

2. HanocsaT kxpailiHue KOOpAMHAIMOHHBIE OCH W OOUIMH KOHTYp 3JaHMs, a TakkKe

BBICTYHAIOIIKE €ro YacTu (puc. 6.8 0).

JlJist TOro OT YpPOBHSI 3€MJIM MOCJIEOBATEIBHO OTKJIAABIBAIOT BEITUYMHY LIOKOJS,
BBICOTY MOMEIICHHUS 1-ro 3Ta)ka, TOJUIMHY MEXIYITaKHOT'O IEpPEKPBITUS, BBICOTY
MOMEIIECHHS 2-T0 3TaXka, TONIIHUHY YepAAYHOr0 MEePEKPHITHS.

[HoxonbHast 4YacTh 3JaHMs, pacloyiaraloliascs Ha ypoBHE IMosna l-oro 3rtaxa,
BBIXOJHUT 3a INIOCKOCTH CTEHBI Ha 30-40 MM.

3. BoluepunBaroT apXUTEKTypHbIE 3JIEMEHTHI (acajga (OKOHHBIE W JBEPHBIC IPOEMBI,

KO3BIPEK HaJ BXOAHOW JIBepbl0, KapHH3, Kpblly) (puc. 6.8 B).

4. Kpoitry Ha ¢acaje BHIYEPUUBAIOT C IJIaHA KPBIIIA METOJOM MPOCHUPOBAHUS JIMHUN

KOHBKOB U pedep Mo UX JUIMHE U YKIIOHY.

BbruepunBalOT OKOHHBIE MEPEIUIETHI, ABEPH, TMPOCTABISIOT 3HAKU BBICOTHBIX
orMmeTok. CripaBa U ciieBa OT M300pakeHUs Ha paccrosiHuu 10-15 MM mpocTaBisiOT
BBICOTHBIE OTMETKM YPOBHSI 3€MJIM, IIOKOJISl, HU3a U BepXa MPOEMOB, KapHH3a U Bepxa
KPOBJIH.

Pa3mepsl Ha yepTexax (pacaga He HAHOCAT, TOKA3BIBAIOT TOJIBKO KOOPIMHALIMOHHBIE
OCH CTE€H, PACIOJI0KEHHBIX 110 yriaM 3[aHus.

Yeprexu ¢dacagoB UMEHYIOT MO KpaHUM KOOPAMHALMOHHBIM OCSIM, HAlpUMED,
OACA/ 1-7, nnu o oguo#t ocu, Hanpumep, DACA/] o ocu A.

5. IIpoBepsroT cooTBeTCTBHE (Pacaaa ¢ MIAHOM M OKOHYATEJIbHO 00BOIAT (haca.

BunuMele KOHTYpBI Ha yepTexkax (pacasoB BBIMOIHSAIOT TOHKOW CIUIOLUIHOM JTUHUEH,
a JIMHHUIO KOHTYpa 3€MJIM, BBIXOJIIYIO 3a mpenensl (acana, MOKa3bIBaIOT TOJCTOM
CIIOIIHOM JIMHUEH.
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Pucynoxk 6.8 — IlocnenoBaTeibHOCTh BelUepUUBaHuUs (acaaa 31aHus
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6.5 UepTe:ku pa3pe3oB 3J1aHUM

Pa3pe30M Ha3bIBAIOT I/1306pa)KCHI/IC 3JaHUs, MBICJICHHO pacCCUCHHOTO
BCpTHKaHBHOﬁ INIOCKOCTBIO MW CHPOCHUPOBAHHOTO HA IUIOCKOCTH IIPOCKIHH,

ImapaJuICJIbHO CCKYHICﬁ miockoctu. Ilonoxenue CCKYHIeﬁ IINIOCKOCTH 3aJ4ar0T Ha IINIaHC
3JIaHUS JIMHUEH CCUYCHMS.

Neaiiiag Wi
HRIHUR (0AERG

N

Haznes -1 Puzpes 27
=
H I:I_‘ H [] M
—
Sonenewe pospes {inmdodese prames

Pucynok 6.9 — OGpa3oBaHue Npo10JIbHOTO U MONEPEYHOT0 pa3pe30B 3JaHUs
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Pa3pe351 BBIIIOJHAIOT 110 Haubojee BaXHBIM B KOHCTPYKTUBHOM  HJIH

APXUTCKTYPHOM OTHOHICHHHW YaCTAM 3JaHHA. I10 JICCTHUYHOM KIICTKC, OKOHHBIM H
ABCPHBIM ITPOCMOM C LICIbIO HauOOoJIbIIEH I/IH(l)OpMaTI/IBHOCTI/I.

Pa3pe351 OBIBAIOT MOIICPCUYHBIC U IIPOAOJIBHBIC. HOHCPC‘IHBIM HAa3bIBAIOT pPa3pces3,

IJIc BEPTUKAJIbHAs CEKyIIas IUIOCKOCTh TEPICHIUKYISIpHA TIPOJAOJIBHBIM CTCHAM
3IaHUSM, NIPOJIOJIBLHBIMU — KOT/Ia TapajuiesibHa (puc. 6.9).

1.

Memoouka evluepuusanus paspesa

CmnpaBa ot d4eprexa dacaga 37aHUS TPOBOAAT JIMHHUIO YPOBHS 3€MJIM B
MPOEKIIMOHHON CBSI3M C YpOBHEM 3eMiH (acajma, a Takke JUHHIO YPOBHS TOJa
nepBoro raxa (T.e. Hysneyto ormeTky 0,000) (puc. 6.10 a).

[IpoBoasAT BepTUKAIbHBIC KOOPJAMHAIIMOHHBIE OCH  OCHOBHBIX  HECYIIUX
KOHCTpYKIHH cTeH (puc. 6.10 6). PaccTostnue Mexay ocsiMu OepyT ¢ I1aHa 31aHus.
HaHOCAT TOHKMMH JIMHUSMH IO BEPTHKAIW KOHTYpa HAPYKHBIX M BHYTPECHHUX
CTeH, KOTOpBIC IMOMAaJaloT B pa3pe3. Bce mocTpoeHus: NpOU3BOASAT HA OCHOBE
yepTexa miana 3aanus (puc. 6.10 B).

[lepnieHAUKYJISPHO KOOPAWHAIIMOHHBIM OCSM YEPTAT TOPU3OHTAJIBHBIC JIMHUH
YPOBHEH: 1M0JjIa BCEX ITAKEH, MEKITYITAKHBIC U YEPIauyHbIC TICPEKPBITUS U KapHU3BI
(puc 6.10 r).

Bbr4epunBarOT KOHTYp CKaTOB KPBIIIIH, JIJII 3TOTO UCIIONIB3YIOT IMMOCTPOSCHHBIN paHee
1aH Kpeiu (puc 6.10 ).

Hameuaror B HapyXHBIX W BHYTPEHHHUX CTEHaX MW IEpPEropojJKax OKOHHBIC H
JBEPHBIC MPOEMBI, a TaK X€ BHUJIWMBIC IBEPHBIC MPOCMBI M JAPYTHE SJIEMEHTHI,
pacTONOKEHHBIE 32 CEKYyIIeH IUIOCKOCTHhIO, HAHOCAT KOHTYpPHI MEPeropojok (puc.
6.10 e). BpluepunBarOT JECTHUYHYIO KIETKYy IO MPEABAPUTEIBHO CICITaHHBIM
pacueram.

[Ton HapyXHBIMM W BHYTPEHHUMH CTCHAMH 3JaHHS BBIYCPUYMBAIOT (YHIAMEHT
(puc. 6.10 x).

[TpoBOISAT BBIHOCHBIC M pa3MEpHBIC JMHUH, MPOCTABISIOT pa3Mephbl, BBICOTHBIC
OTMETKH, MApKUPOBKY KOOPAMHALIMOHHBIX ocel (puc. 6.10 3).

[Tpou3BOASIT OKOHYATEIBHYIO OOBOJKY CEUYCHHH, MPOCTABJISAIOT BCE OTMETKH H
pa3Mephl, YyKa3blBalOT HAMMCHOBAaHUE pa3pe3a. BEBINOIHAIOT MITPUXOBKY CTEH,
dbyHIaMeHTa, TPYHTA, IMOMABIIMX B IUIOCKOCTh pa3pe3a € Yy4eTOM TIpadHuuecKOro
0003HaUeHUs MaTeprana.
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Pucynoxk 6.10 — [locienoBarenbHOCTh BblUEPUUBAHUS pa3pe3a 3JaHus
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