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BBenenue

B coBpeMeHHBIX YCIOBHSX K BBITYCKHUKAM TEXHUYECKUX BY30B MPEIbSBISIIOTCS
cienymomue MnpodecCHOHAbHO BaKHBIE KauyecTBa: CKJIOHHOCTh K HMHXKEHEPHOH
JESITEIbHOCTH, PA3BUTOE MPOCTPAHCTBEHHOE MBIIUICHUE, YMEHHE OPUEHTUPOBATHCS B
KOHCTPYKTOPCKOM M TEXHOJOTHYECKOW JTOKYMEHTAlWW, TBOPYECKHM IOAXON K
BEIMIONTHIeMon pabote. [Ipodeccnonanbhas rpadudeckas KOMIETEHTHOCTh OyIyIIero
CHEIHAIMCTA MPEANONaracT ypoBeHb OCO3HAHHOTO MPUMEHEHHUs TpaduiuecKiX 3HaAHUM,
YMEHHMM M HaBBIKOB, ONMPAIOIIMICS Ha 3HAHUS (DYHKLIMOHAJIBHBIX U KOHCTPYKTHUBHBIX
OCOOCHHOCTEH TEXHUUYECKHUX OOBEKTOB; ONBIT rpaduueckoll mnpodeccCuoHaIbHO
OpUEHTHUPOBAHHOW JEATENBHOCTH; OTHOLIEHUE K YCIEIHOW MpodeccrnoHalIbHOMI
JESATEIIbHOCTH U ONPEEIIEHHBIM HHKEHEPHBIM 33a4aM.

Hucuunnuna «HaueprarenbHas reomerpust. MHxeHepHast rpaduka» OTHOCUTCS K
oOs3arenpHOM wacTu Osoka aucuumiauH bl oOpa3zoBaTenbHOM mporpammsl IO
HanpasineHuto nonaroroBku 20.03.01 Texuocdepnas Oe3omacHoCTh, TPOGUIH
«[ToxxapHast 6€30MacHOCTDY.

OcHoBHass ¢opma pabOTBI KypCaHTOB W  CTYIAEHTOB IO JUCIUIUIAHE
«Haueprarenbnass reometpus. WHxeHepHas rpaduka» — BBIIOJIHEHHE PACUYETHO-
rpaduueckux padbor. BrimonHsembie pabOThI MOTYT OBITH YCIOBHO pa3felieHbl Ha
pabotel mo Temam «Touka, mpsimasi, MJIOCKOCTh», «CnocoObl mpeodpazoBaHUs
KOMIUIEKCHOrO  uepTexa»,  «lloBepxnoctu»,  «lIpoekunonHoe  depyeHHe»,
«MatmHOCTpOUTENbHOE YepueHue», «CTpOuTENbHOE YEPUEHUEY.

BaxHoe MecTO OTBOANUTCS PELICHUIO IPAKTUUECKUX 3aau:

- 03HaKOMJIEHHE C IIPaBUJIaMU IOCTPOEHUS U300paKEHNUI Ha YepTexkax,

- pellieHuE MO3ULHMOHHBIX U METPUYECKUX 33]1a4, B TOM YHCJIE C UCHOJb30BaHUEM
CIoco00B MpeoOpa3oBaHus YepTexa,

- IOCTPOEHUE MHOTOTPaHHUKOB U MTOBEPXHOCTEN BpAIllCHHUs HAa YEPTEKE, PEIICHUE
3a7a4 ¢ ’TUMH F€OMETPUUECKUMHU TEIaMH,

- MpUOOPETEeHNE OMbITA COCTABIICHUSI KOHCTPYKTOPCKON JOKYMEHTAIlUU U YTEHUS
YepTexKeil, BHINOTHEHHS] MAIIMHOCTPOUTEIBHBIX U CTPOUTENBHBIX YepTEXKell;

- O3HAaKOMJICHHE CO CTaHJapTaMH, OIPEACISIONMMHU MapaMeTpbl MaTepUaloB,
JeTasiell ¥ UX 3JIEMEHTOB, IPUMEHSIEMbIX B MAITUHOCTPOECHUHU U CTPOUTEIIHCTBE.



MeToanuyecKkue peKoMeHAalMU 0 U3YYEeHHI0 TeM TUCUMILTUHbI

Pasznen 1. HaueprarebHas reoMeTpust

Tema 1 Touka, npsiMasi ¥ IJIOCKOCTh HA KOMIUIEKCHOM YepTexe
1.1 KomnieKkCHBII YepTe:K TOYKHU

JleyxKapmunHblil KOMNJIEKCHbLIL Yepmelc

OOpaTtumMoCTh 4epTeka MOXKET ObITh oOOecreueHa MpPOCHUPOBAHHEM Ha JBE
B3aMMHO MEPIEHIUKYIISIPHBIE ITIOCKOCTH NMpoekuui (puc. 1.1a):

I1; — ropu3oHTANIBHASA TUNIOCKOCTH NPOEKIHH,

1, — dpoHTanbHAS MIOCKOCTH MPOESKLIUH.

OpTOroHaJIbHOM MNPOEKUHEW TOYKH Ha IUIOCKOCTh HA3bIBAETCS OCHOBAHUE
NEPHEHANKYJIAPA, OIMMYLIEHHOr0 U3 JaHHOW TOYKM Ha ATY MJIOCKOCTh:

A| — ropu30oHTaNbHAS IPOCKIUSA TOUKHU A,

A, — ¢ppoHTaNBHAS TPOESKIIUS TOUKHU A.

P [+] Az
A,
A
Ax ¥ M2 Ax
w M
A,
M 0A1
a) MPOCTPAHCTBEHHAS MOJICITb 0) KOMIUTIEKCHBIN YepTex

Pucynok 1.1 — JIByXKapTHHHBINA KOMIUIEKCHBIA YEPTEXK TOUKHU

3Hasi TOPU3OHTAIBHYIO A; U (POHTAIbHYIO A, MPOEKIUH TOYKY A HaxoIsAT B
NEPECEUECHUH TIEPIIEHIUKYJISIPOB, TPOBEACHHBIX U3 NPOEKUM A; U A, K mimockocTsaM [T,
u Il,. Takum oOpa3omM, ABE MPAMOYTOJIbHBIE MPOEKIUU TOYKU BIIOJHE OMPEIEISIOT €€
IIOJIO)KEHWE B IIPOCTPAHCTBE  OTHOCHUTENBHO  JAHHOM  CUCTEMBl  B3aWMHO
NEPIIECHIUKYJISIPHBIX IIJIOCKOCTEN MPOEKIIUHM.

Cosmemaa miockoctu npoekuui I} m I, BpamieHnem BOKpYyr OCH X Ha OAHY
IUIOCKOCTh 4epTexka, MOJydyaeM YepTeX I0J Ha3BaHHWEM 3MI0p (0T (paHIl. YepTex).
[TpumeHeHne MeTOJa  OPTOrOHAIBHOIO  MPOECHUPOBAHUS  ObUIO  MPEAJIOKEHO
¢paHuy3ckuMm ydeHbIM ['acmapomM MOoHXeM, NO3TOMY ONMCAHHBIN BBILIE DIIOP
Ha3bIBAIOT MIOPOM MOHKA WM 08YXKAPMUHHBIM KOMHIEKCHbIM Yyepmedicom. IIpu aTom
IIPOEKIUU TOYKHU A; U A, pacIioyokKaTCsl Ha OJHOM MEPIECHIUKYJIISAPE K OCU NMPOCKLUH X,
KOTOPBIN Ha3bIBAIOT JIMHUEH MPOEKIIMOHHOM CBsA3U (puc. 1.10).

Komnnexchvim uepmedsicom Ha3bIBae€TCS YEPTEX, COCTOSIIMNA U3 JABYX WM Oojee
CBSI3aHHBIX MEXIY COOOM MPOEKIINII OpUruHaia.

Ilepeling x dmIOpy, Mbl YTPaTWUIM NPOCTPAHCTBEHHYH) KAapTUHY PACHOJIOKEHUS
IUIOCKOCTE W TOYKM, HO OTO 0O0ecrneynBaeT TOYHOCTb U YAOOOM3MEPUMOCTh
U300paXeHU TMpPH 3HAYMUTEIBHOW MPOCTOTE NOCTpoeHuH. M3noxeHHbIH MoHxkem



METOJT OpPTOTOHAJIBHOTO MPOECHUPOBAHUS, ObUI M OCTA€TCd OCHOBHBIM METOJIOM
COCTaBJICHUS] TEXHUUYECKUX YEPTEIKEH.
TpexkapmuHHbLI KOMRIACKCHBLI YePMeNHC mouKu

Jliis 6os1ee TOYHOTO N300paKEHMSI CIIOKHBIX TEOMETPUUECKUX 0OBEKTOB BO3HUKAET
HEOOXOJUMOCTh MCHOJb30BaTh TPETbI IUIOCKOCTh IPOEKLUUN, pPaCHOJOKEHHYIO
NEePIEeHIUKYIApHO ropu3oHTanbHOM [1; 11 pponTanpHOM [, MIOCKOCTAM MPOEKIIHIA:

[1; — npodunbHas mIockocTh mpoekuui (puc. 1.2a).

IInockoctn npoekuunt 11; u I, mepecekarorcs no ocu x, miockoctu 11 u Iz —1o
ocu y, miockoctu 1, u I3 — mo ocu z.

Z

Z
P Az Az As
Az AZ @ ?
A A
? s
x Ax 0 - [P Ax 0 ‘ Ay Ms y
I-IW 450
Ay
A1 A
M A
y y
a) MPOCTPAHCTBEHHAs MOJICITb 0) KOMIUIEKCHBIN YepTex

Pucynok 1.2 — TpexkapTUHHBIM KOMITJIEKCHBIA YEPTEXK TOUKU

s mpeoOpa3oBaHHsl MOJEIM B KOMIUIEKCHBIH YepTeX HEOOXOAMMO OCTABHUTH
(GpOHTANBEHYIO TIJIOCKOCTH TpoeKuii [, HemoABMKHOM, TOPU3OHTAIBHYIO ITOCKOCTH I1;
BpallaTh BOKPYT OCH X, a IPOUIbHYIO MI0CKOCTh [13 — BOKpPYT OCH Z 10 COBMEIIEHUS C
miockocthio I, (puc. 1.26).

1o noyo’keHHI0 B IPOCTPAHCTBE TOUKHU MOAPA3AEISAI0OTCS Ha:

- TOYKHA OOIIETO MOJIOKEHUs, T.€. HE MPUHAAJIEKAIIME HA OJHOW U3 IIIOCKOCTEN
npoekuuii (puc 1.2);

- TOYKM YaCTHOTO TIOJIOKEHHS, T.€. NpHUHAAJIekKallhe KaKoW-TuOO0 MIOCKOCTH
npoekuuii (puc. 1.3).

Ecnu onHa W3 KOOpAMHAT TOYKA paBHA HYIIO, 3TO O3HAYAE€T, YTO TOYKA
MPUHAJICKUT OJHOM U3 IUIOCKOCTEN MpoeKuuil. ECiu y TOUkH ABE KOOPIMHATHI PABHBI
HYJII0, TOUKA MTPUHAJJIEKUT OTHOW U3 OCEM KOOPIUHAT.

Hanpumep, na pucynke 3.3 Touku A u C — Touku oOmiero nosioxenus. Touka B
NPUHAJICKUT TOPU3OHTANBHON MockocTu npoekiuil I1;, a Touka D — dponTanbHOM
III0CKOCTH npoekuuid [1,.

A, ¢

EN
A

Pucynok 1.3 — Touku 001II€r0 U 9aCTHOTO MOJOXKCHUS




1.2 Knaccupukanus npsiMbIxX

Jlns onpenenieHust IpOeKIUiA MPSMOM IOCTaTOYHO CIPOSIIUPOBATH JIBE €€ TOUKH.
B 3aBucuMocTd OT MOJIOKEHHUS MPSIMOM MO OTHOIIEHUIO K IUIOCKOCTSIM MPOEKIIUMA
OHa MOJKET 3aHMMaTh KakK 00I1ee, TaKk U YaCTHBIC MojoxkeHus (puc. 1.4).

IMPAMBIE THMHHH ‘

|
] ¥

[Tpameie [Mpameie
OOMIErD NOI0HEHAR HACTHOTD NOI0HEHHA
L | .
[Tpaneie [Tpaneie
YPOEHA NP OELTHPY O IIHE

[~
;
|
*:—

=
i
ok &= =
o g -"..ﬂ ;-I\ﬂ L~
- — o
3 = Sy 23 i3 £3
E = = = =z ZE
= £ = =, = = ==
= e = =z =Y = B
= = = e £3 = E
= . = Ll =B =
= = - - = a2
= = = B2 &8 =8
= =& il ~o =
=
-

A , o %

Pucynok 1.4 — Kimaccuduxarus mpsMbIX 1O MOJIOXKEHUIO OTHOCUTEIHHO
MJIOCKOCTEN MTPOCKIIMIA

Ilpamas odouezo nonorxicenus

[IpsiMyt0, He MapaJICNbHYIO U HE TEPICHAUKYISIPHYIO HU OJTHON W3 TIJIOCKOCTEH
MPOCKITNH, HA3BIBAIOT npsamol obweeo nonodxcenus (puc. 1.5). Bce Toukm mpsmoit
UMEIOT pa3iuuHble KoopauHaThl X, Y, Z, U €€ NPOEKIMU HEe MapasulesbHbl OCSM
MPOCKIUH X, Y, Z.

112 z 115
Az As
Bs
B2 )
X y
Ar
—
B:
&5 IL y
IIPOCTPAHCTBEHHASI MOJIETb 0) KOMILJICKCHBIN YepTexX

Pucynox 1.5 — IIpsimast oO1iero monoxeHus



Hpﬂsze UACMHO020 NOJ10)CEeHUA

1. Jlunuu yposemns — 310 NpsiMbIE, NapajuIeIbHbIE OAHOW U3 IJIOCKOCTEN MPOEKLINM.
Takux NpsAMbIX TPH.

a) ['opuzonmans — npsiMasi, NapajiesbHasi TOPU3OHTAIBHON MIIOCKOCTH MPOEKUUI
IT; (puc. 1.6). O603Ha4aeTCss TOPU3OHTAID /.

Ha ropusonTansHyto miockocTh npoekuuid 1) Takas mpsimast mpoerupyercs 6e3
UCKaKEHUS (B HATYPAIbHYIO BEJIMUUHY).

B — yroJs HakJIOHa TOPU30HTAJIM K MJIIOCKOCTH Mpoekiuit I,

Y — YrOJIl HaKJIOHA TOPU30HTAIM K IUNIOCKOCTH MpoeKuni [1s.

I z Iz
A2 ho B2 B: hs As

X y

1y

hi B:
Al H.B.
1 y

a) MPOCTPaHCTBEHHAsI MOZEIb 0) KOMITJIEKCHBIH YepTex

Pucynok 1.6 — I'opuzonTais

0) @poumans — npsiMasi, mapauienbHas (QPOHTAIBHON MIOCKOCTU mpoekiuii I1,
(puc. 1.7). O6o3HavaeTcs GppoHTaIb f.

Ha ¢pontanphyto mnockocte npoekuuit I, Takas mpsmass npoeuupyercss 0e3
UCKaXXEHUS (B HaTypaJIbHYIO BEJIMUMHY).

0L — YTOJI HaKJIOHA TOPU30HTAIIMN K IIJIOCKOCTH Npoekuui I,

Y— Yr'OJI HAKJIOHA TOPU30HTAIM K IJIOCKOCTH ITpoeKumi 113.

I, I B> |Z Bs §E
f2
H.B.
Y, f3
A
’ As
X y
f1
2 A1 Bl
¥ 1L y
a) MPOCTPAHCTBEHHAS MOJICITb 0) KOMIUIEKCHBIA YEPTEK

Pucynok 1.7 — @ponTtans

B) [Ipoghunvras npamas ypoBHS — IpsiMasi, MapajienbHas NPOPHIbHON IIOCKOCTH
npoekuuii I1; (puc. 1.8).

Ha npodunpHyto mnockocte mpoekumii [Is Takas mpsimas mpoenupyercs 0e3
UCKQKEHHUS (B HATYPAIbHYIO BEJIMUUHY).



0L — YT0JI HAKJIOHA TOPU30HTAIIH K IIJIOCKOCTH ITpoekuwmii 11,
3 — yroy HaKJIOHa TOPU3OHTAJH K TJIOCKOCTH mpoekiuid [1;.

HZ Bs z B3 115
H.B.
P2 Ps B
a

Az

X [As y
Al /
P
B1

Hl y

a) MPOCTPAHCTBEHHAS MOJICITb 0) KOMIUIEKCHBIN YepTex

Pucynox 1.8 — IIpodunbhas npsimasi ypoBHS

2. Ilpoeyupyroweii npsamoti Ha3bIBae€TCA MNpsAMasi, MEPHEHAUKYISpPHAs OJHOM W3
IJIOCKOCTEN MPOEKIIHM.

Takas npsimas mpoeuupyercss B TOUKY Ha Ty IUIOCKOCTb NPOEKLMH, K KOTOPOU
NEPIECHANKYJIApHA. J[Be aApyrue TpOeKUMH NOpsIMOM NapajulebHBl  OCAM U
IIPOCLUPYIOTCS B HATYPAIBHYIO BEJIUYUHY.

a) 2OPU3OHMANILHO Npoeyupylowas npamas — 3TO TpsMas, NEepreHIUKYIspHas
rOpU30HTAIBHOM TI0cKOoCTH Tipoekiuid I1; (puc. 1.9).

A1=B1

Ih y

a) MPOCTPAHCTBEHHAsI MOJEIIb 0) KOMIUICKCHBIN YepTExk
Pucynok 1.9 — I'opuzoHTanbHO npoenupyomas npsmas

0) @poumanvHo npoeyupyiowas npsamas — O3TO TpsMas, MNepHeHAUKYIIpHas
bponTanbHOM TIockocTH mpoekuwii [, (puc. 1.10).
[ z JUE]
18
I, A>=B» Bs As
X y
Bi j
L Al
y
a) MPOCTPAHCTBEHHAS MOJICITb 0) KOMIUIEKCHBIN YepTex

Pucynok 1.10 — @poHTansHO mpoeupyonas npsamas
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B) npogunvHo npoeyupyrowas npamas — OSTO TNpsAMas, NEPIeHIUKYIspHas
npoduIbHOM TI0CKOCTH Tpoekuii I1; (puc. 1.11).
I z I3
e A3=Bs

. /

Al
Ih y

a) MPOCTPaHCTBEHHAsI MOZEIIb 0) KOMITJIEKCHBII YepTex

Pucynox 1.11 — [IpodunsHo mpoernupyromas npsmast

Cneowvt npamoii

Touku mepecedyeHus] MPSMON OOIIETO TOJIOKEHUS C TIIOCKOCTSIMH TPOCKITUN
Ha3bIBAIOT caedamu (puc. 1.12). B 3aBUCMMOCTH OT TOro C KakOM M3 IJIOCKOCTEU
OpOEKLUN TMepeceKkaeTcss MpsiMasi, pPa3IuyaroT: TOPU3OHTAJbHBIA, (POHTANIBHBIA U
npO(UIbHBIN CIEbI.

JIJisi MOCTpOeHHsSI TOPU3OHTAIBHOTO Cclie/la MPSMON HEOOXOIUMO MPOJIOIIKUTH €€
(GpOHTANBHYIO TMPOEKIMIO 0 TEPECEUEHUs] C OChbI0 X M MPOBECTU JIMHUIO CBSA3U
(MeprneHIuKyISIPHO OCH X) /IO MEepPeceYeHusi C TOPU3OHTAIBHOM MPOEKIMEN MpsSMOM.
Takum o00pa3oM TOpU3OHTAJIbHAS MPOEKLUUS TOPU3OHTAIBHOIO Clie/la COBIAJAET C
camuM cienoM (M = M), a bpoHTanmbHas ero npoekius M, 1ekuT Ha ocH X (puc. 1.120).

s mocTpoeHuss (PpOHTAIBHOTO cleAa MpsIMOM HEOOXOAUMO MPOJOIDKUTH €€
TOPU30HTAJIBHYIO MPOEKIHIO J0 MEPECEUEHUs] C OChI0 X U MPOBECTH JIMHUIO CBS3U 10
nepeceyeHusi ¢ (pPOHTAIBHOU Mpoekiue mnpsmor. Takum o6pazom (poHTambHAs
npoekuus (QpoHTampHOrO ciena cosmagaer ¢ camuMm  cieqom (N = Np), a
TOpPU30HTANIbHAS ero mpoekius N nexut Ha ocu X (puc. 1.120).

M2 N=N
N
N2
A, Ao
A
B B.
B M:
Ni M- M-
Ai X N
B M M As
M
B
L M=M
a) MPOCTPAHCTBEHHAS MOJICIb 0) KOMIUIEKCHBIN YepTex

Pucynok 1.12 — Cnenpl npsamoit AB
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1.3 B3anMHoe pacnoJioskeHue ABYX NPSIMbIX B IpocTpancTBe. MeTo
KOHKYPHUPYIOLIIUX TOYEK

[IpssMble B MPOCTPAaHCTBE MOTYT OBITh MapauIeTbHBI, MOTYT TEPECEKaThCA H
CKpEITUBATHCS.

IlapannenbHvimu HA3BIBAIOTCS JIBE MPSAMbIE, KOTOPBIE JIEXKAT B OJHOM TJIOCKOCTH U
HE UMEIOT OOIIHX TOYCK.

Ecnu B mpocTpaHCTBE IBE MPSIMBIE MapaJIeIbHEI APYT APYTY, TO UX OJHOUMEHHBIC
MPOCKIMH NapayiieabHbl (puc. 1.13).

A As

C

D2 DJ/
I

|,
[ ///’

A,

=]
=

]
a) MPOCTPAHCTBEHHAS MOJICITb 0) KOMIUIEKCHBIN YepTex
Pucynok 1.13 — I[TapamiensHbie TpsiMble

Ilepecexarowumuca Ha3bIBAIOTCS JIBE NpPSMbIE JieXkKallue B OJHOW IUIOCKOCTH U
UMEIOIIHE OHY OOIIYIO TOUKY.

Ecnu nBe mpsiMble TiepecekaroTcsi B MPOCTPAHCTBE, TO Ha KOMILJIEKCHOM YEpPTEKE
WX OJIHOMMEHHBIE TMPOCKIMH MEPECeKalOTCs B TOYKAaX, PACIMOJIOKEHHBIX Ha OJHOM
JUHUU CBs3M (puc. 1.14).
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a) MPOCTPAHCTBEHHAS MOJICITb 0) KOMIUIEKCHBIN YepTex

Pucynok 1.14 — Ilepecekaroniuecs npsimblie

[lepneHaUKyNISIPHBIE IPAMBIE — 3TO YACTHBIN CIIydal MEPECEKAIOIMINXCS MPSAMBIX.

Ckpewusarowjumucs Ha3bIBAIOTCS JIBE NMPAMbIE, HE JIEXKAILME B OJJHOM MIJIOCKOCTH.
Ecnu mpsimple CKpeIIMBAIOTCS B MPOCTPAHCTBE, TO TOYKUA MEPECEYEHUS HX
MPOEKIIMKM HE PACTIONIONKEHBI HA OJTHOW JTUHUHU CBsI3M (puc. 1.15).
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¥y
a) MPOCTPAHCTBEHHAS MOJICITb 0) KOMIUTIEKCHBIN YepTex

Pucynoxk 1.15 — CkpenuBaromuecs mpsiMbie

Memoo KoHKypupywouwiux mouex

IIpy  pemeHnM  NO3MIMOHHBIX  3a4a4  JUIA  OINpPEINEIEHHs  BHUIUMOCTH
Tr€OMETPUUECKUX OOBEKTOB UCIIONIBb3YETCSI METO] KOHKYPUPYIOIIUX TOUEK.

Toukn, pacHOJOXKEHHBIE HA OJHOM MNPOCHUPYIOIIEH NPSMOM, HAa3bIBAKOTCS
KOHKYPUDYIOUWUMU.

PaccMOTpuM KOMIUIEKCHBIN YEPTEX CKpEIIMBAIOIINXCS IPSIMBIX a U b (puc. 1.15) u
ONIPENEIIMM BUIUMOCTD IPSMBIX OTHOCUTEIBHO IIJIOCKOCTEN MTPOEKIIUM.

Touka mnepecedeHuss (QPOHTAIBHBIX MPOEKIMI NPSIMBIX MNPEACTABISIET COOOU
MPOEKLMM JIBYX TO4YeK A M B, oqHa M3 KOTOpBIX MPHUHAMICKUT MPAMOU a, Apyras —
npsimoit b. Touku A u B saBasitorcs ppoHTaNbHO KOHKYPUPYIOIIMMHU.

BuauMoi 3 HUX SABISIETCS Ta, KOTOpPAas NAJBIIE PACHOJIONKEHA OT OCU MPOEKIIUIA.
Hanpumep, Touku A u B oaumHaKoBO yJalneHbl OT IUIOCKOCTH mpoekiui II;, HO
paccTtosgHMs OT IIockocTy npoekiui [I, pasnuusbl: Touka B, nmexamas Ha npsMou a,
pacrnosiokeHa Jlajblie OT OCH X, T03TOMY (PpOoHTaNbHAs MPOEKIMs TOYKU B 3akpbiBaeTt
npoekiuu Touku A, u Touka B B mmockoctu Il saBmsiercs Bumumoit. Jlis
TOPU30HTAIBHO KOHKYypUpytoumx Touek C u D perienre aHaIoruyHo.

Teopema o npoeyuposanuu npaAmo2o yzia

Teopema. Ecnu xota Obl O7HA M3 CTOPOH MPSIMOTO YIJIa MapaijielibHa MI0CKOCTH
OpOeKLUUH, a Apyras He MEepHeHAUKYJSpHA €d, TO Ha 3Ty IUIOCKOCTb HPSIMON YToj
npoerupyeTcs 0e3 nuckaxenus (puc. 1.16).

N3 Teopemsl crienyer:

['opu3oHTanbHAs MPOEKIMS MEPHeHINKYIsIpa K TUIOCKOCTH TEPIEHANKYIsIpHa K
TOPU30HTAILHON MPOSKIIMKA TOPU30HTAIN TUIOCKOCTH (puc. 1.16).

@poHTambHAS TMPOEKIUS MEPHeHIUKYIsIpa K IJIOCKOCTH MEPHeHAUKYIISIpHA
dbpoHTaIBHOM TPOEKIIUKU PPOHTAIIM ATOM TIII0CKOCTH (puc. 1.17).
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a) MPOCTPAHCTBEHHAS MOJIEIb 0) KOMIUIEKCHBIN YepTEK

Pucynok 1.16 — Untoctpanus TeopeMbl 0 MPOSHUPOBAHUU IIPSIMOTO yIiia

PaccMoTpuM nocTpoeHue nepreHAnKysipa Ha IpuMepe CIIeAYIOIeH 3a1auu.
3aoaua. I3 Touku A omyCTUTH TIEPIICHIUKYJISIP Ha ppoHTab (puc. 1.17a).

¥

I
r\?'h
W

A, A,

Pucynok 1.17 — IlocTpoenue neprneHaukyspa

Pewenue.

Tak kak mpsmas, 3alaHHasl B 3aaade, SBISETCS (POHTAIBIO, TO MO TEOPEME O
MPOCIIMPOBAHUH TIPSIMOTO yriia GPOHTATBEHYIO TPOCKITUIO MEPIICHIUKYIISIPa MPOBOANM K
bpoHTanpHOM mpoekuuu  QpoHTanu. W3 nOpoekuuu A, TPOBOIUM  JIMHHIO,
neprneHaukysapayo f, (puc. 1.176). s mocTtpoeHUs TOpU30HTAILHON MPOCKIIMH
NepHeHANKyJIigpa OTMEeYaeM TOuKy M mepeceueHus NEpHeHAMKYJsApa ¢ (QpOHTaNbIO,
onpeessieM ee TOJI0KEHHE B TOPU3OHTAIBHOM MJIOCKOCTH U COEAUHSIEM C A .

1.4 MeToa npsiMOyroJibHOIr0 TPEyroJbLHUKA

OTpe30ok mpsIMOi, TapaIeIbHOW KaKOW-THOO TUIOCKOCTH MPOCKIUN (TpsIMoun
YaCTHOTO TIOJIOKEHWMsI), MPOCIHUPYETCS Ha JAHHYIO IUIOCKOCTh 0e3 HCKaxeHus (B
HATYpaJIbHYIO BEIWYHMHY). YTOJ HakKJIOHAa STOTO0 OTpe3Ka K IUIOCKOCTU TPOEKITHM
MIPOCIUPYIOTCS TAKXKE B HATYPaJIbHYIO BEITUINHY.

OTpe3ok mpsiMoii OOIIETO TOJIOXKEHHUS MPOCIHUPYETCS Ha TUIOCKOCTh MPOSKIMMA C
ucKkaxxeHneM. HaTypanbHyr0 BETMYHMHY OTpe3Ka MPsIMOW OOIIEro MOJIOXKEHHUS W YIJIOB
HAKJIOHA €r0 K IUIOCKOCTSIM MPOEKIIMH MOXHO OTPEICIUTh METOIOM MPSIMOYTOJIEHOTO
TpeyroyibHuKA (puc. 1.18 u 1.19).

HatypanbHas BenuuMHa OTpe3Ka MPSIMOW — 3TO THUIOTEHY3a MPSMOYTOJIBHOTO
TPEYrojbHHKa, B KOTOPOM OJHHMM KAaTE€TOM SIBJISIETCS MPOEKIUs OoTpe3ka mpsiMoi (AB;
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i A;B), a BTOpBIM KaTETOM pPa3HOCTh PACCTOSIHUM OT KOHIIOB OTpe3Ka HpPsIMOH 10
COOTBETCTBYIOIICH TiockocTu npoekumit (I1; unu I1,).

Ha pucynke 1.18 mnmHa otpe3ka 4B omnpegensercs W3 NPSMOYTOJBHOIO
tpeyronsauka ABC. Jlns storo Ha smope u3 By nmox yriom 90° mpoBoauM OTpe3ok
B Bi*= Az, nonydeHHass B pe3yibTaTe IOCTpOeHHI rumnoreny3a A;B* u Oyner
HaTypaJibHOW BEIMUYUHOUN OTpe3ka AB.

Z II: B:

AT

HATYpANkEAE .
BENMYHHL B

Al gri
o
A
v,
nl 1
B ¥

a) MPOCTPAHCTBEHHAS MOJICITb 0) KOMIUIEKCHBIN YePTEK

Pucynok 1.18 - Onpenenenne HaTypalbHOM BEIMYMHBI OTPE3Ka M yrila €ro HakJoHa
K TOPU30HTAIBHOM TJIIOCKOCTH MPOEKIUI

VYrom, 3aKkiOYEeHHBId MEXIy NpOeKIUell oTpe3ka A;B; W €ero HaTypalbHOU
BenuuuHoil 4;B* (yron B14:B1* = o) Oyner yriiom HakjJIoOHa OTpe3ka AB K MIOCKOCTH
IT; (puc. 1.18).

Jlnst ompeneneHuss 3 — yrila HakjJIoHa OTpe3Ka K IiockocTu I, moctpoenus
anajoruunsie (puc. 1.19). Toabko B TpeyronbHuke ABB* ctopona BB* = Ay u 1pe-
YTOJIBHUK COBMEIAETCS € MIOCKOCTHIO 1.

Z
z I]: m- ﬁ
A F 7?‘
ay .
hnT}‘]‘m:n.N/ﬂw/f B:
BENHYHHRA
/
/
x 0
A 31"
T n B ¥
a) MPOCTPAHCTBEHHAS MOJICITb 0) KOMIUIEKCHBIN YePTEK

Pucynok 1.19 — Onpenenenne HaTypaJbHON BEIMYMHBI OTPE3Ka U yIjla €ro HaKJIoHa
K (pOHTaTBHOM MIIOCKOCTH TIPOCKITHI



15

1.5 Cnioco0bI 3a1aHUSA IJIOCKOCTH HA KOMILJIEKCHOM YepTeiKe

[TonoxeHure MmI0CKOCTH B MPOCTPAHCTBE MOXKHO ONPEICTUTD:

1. Tpems Toukamu, He JSKAITUMU Ha OHOU MpsiMoit iuHuM (puc. 1.20);

2. IIpssmoit muHUEN U TOUKOM, HE TpUHAJJISXKAIIeH 3Toi npsmoit (puc. 1.21);
3. JIByms niepecekaronuMucs npsameimu (puc. 1.22);
4. JIByMs mapayijieIbHbBIMU NPAMBIME (puc. 1.23);
5. [Tnockoit urypoit (Hanmpumep, TpeyroJibHUKOM — puc. 1.24);
6. Cnemamu miockoctu (puc. 1.25).

B
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Pucynok 1.20 — ITnockocTs 3agaHa Tpemst
TOYKaMHU, HE JIeKAIUMH Ha OJJHON MPSMOM
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Pucynok 1.22 — ITnockocth 3a1aHa
HepeCGKaIOH_II/IMI/ICH HpSIMBIMI/I
4
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Pucynok 1.24 — ITnockocTh 3aj1aHa TPEYTOJIbHUKOM
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Pucynok 1.21 — IInockocTs 3aaHa npsmoi
Y TOYKOMW, HE PUHAJICIKAIIECH 3TOW MPSIMO

7
512 7 ‘)53
2L /"Hj
A A; /
L G e /h
7, j\ 0 /
(; \
b Y
4
Pucynok 1.23 — ITnockocTth 3a1aHa
HapaJIJIeJII:HBIMI/I HpHMBIMH
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Pucynok 1.25 — Cnenpl mimockoctu
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Cnedom naockocmu Ha3bIBAE€TCA JIMHUSI TIEPECEUEHUS TIIOCKOCTH C TIOCKOCTSIMHU
npoekuuii (puc. 1.25). B 3aBUCMMOCTH OT TOro ¢ KakOW W3 IJIOCKOCTEH IMPOCKIIMMA
nepecekaeTcs JaHHas IJIOCKOCTh, Pa3UYaloT: TOPU3OHTAIbHBIN, (DPOHTAIBHBIA U
npO(UIBHBIN CIIEbI MIOCKOCTH.

1.6 Knaccuduxkanus miockocrei

OTHOCUTENBHO TUIOCKOCTEH TPOEKUMH IUIOCKOCTHM MOTYT 3aHHMaTh B
IPOCTPaHCTBE o0lee U YacTHOE mojoxeHue (puc. 1.26).

[110ckoCTh, KOTOpask pacmoiokKeHa HAKIOHHO KO BCEM IUIOCKOCTSIM MPOEKILHUH, T.€.
3aHMMAOIAsl MPOU3BOJIBHOE MOJIOKEHHE IO OTHOIIEHHIO K TIOCKOCTSM MPOEKIUH,
HAa3BIBAETCS NAI0CKOCHbIO 00ue2o nonoxcenus (puc. 1.20-1.25).

| [UIOCKOCTH |
[TockocTr [TnockocTH
chmero NomIoMeHHs HCTHOTD MOI0MEH HA
IInockocTH [MTnockocTH
YPOBHA NPOELHPY IO HE
¥ ] ¥ ¥ ¥ ¥
- 1
o= = =
2 3 = =d & o -
: 3 : | |35 |¢3
= 2 S = == &=
3 3 2 =) i% 55
& = =4 = EF 25
=
z & = 55| [s5 ] [F&
= == = E
i

Pucynok 1.26 — Knaccuduxarms miockoctei

Ilnockocmu uacmnozo nonosxcenus

1. Ilpoeyupyroweii Ha3bIBa€TCs IUIOCKOCTb, IEPIEHAUKYISIpHAs K OJHOM U3
IJIOCKOCTEH IPOEKIuH. B 3aBUCMMOCTH OT TOro, KakOW IUIOCKOCTH IPOEKLIHN
NIEPIICHINKYJIIPHA 3aJaHHAsI TUIOCKOCTD, PA3JINYaloT:

a) lopusommanvHo  npoeyupylowas — nIOCKOCMb  —  3TO  IUIOCKOCTb,
MEPIEeHIUKYJISIpHAas TOPU3OHTAIBHOM TIockocTH  mpoekmuit  II;,  (puc. 1.27).
['opu3oHTanbHast MPOEKIHUS TaKOW MIOCKOCTH MPENCTaBISAET COOOM MPsIMYIO JMHUIO,
KOTOpasi OAHOBPEMEHHO SIBJISIETCSL €€ TOPU30HTAIBHBIM CIEI0M.

0) @ponmanvro npoeyupyrowas NIOCKOCMb — 3TO TUIOCKOCTb, MEPIEHIUKYIISIpHAS
dbponTanpHOM MIOckocTH Tpoekumi I, (puc. 1.28). ®dponTanmpHON mnpoeKiuen
IJIOCKOCTH SABJISIETCS MpsAMasi TUHUS, COBIIAIAI0ONIAS CO CIEAO0M IIOCKOCTH.
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Pucynok 1.27 — I'opu3zoHTanbHO Pucynok 1.28 — @poHTansHO
MPOCLUPYIOLIAs IIOCKOCTh MPOCLUPYIOLIAs TIOCKOCTh

B) [Ipoghunvno npoeyupyrowas niockocms — 3TO INIOCKOCTh, NEPHEHAUKYIJIIpHAsI
npoduiabHON TIocKkocTH npoekiuii I1; (puc. 1.29).

2. IlnockocTe, mapamienbHas OAHONM M3 IUIOCKOCTEW MPOEKLUN, Ha3bIBaeTCS
n10cKoCmvlo ypoeHsa. B 3aBUCUMOCTH OT TOTO, KaKOM IUIOCKOCTH MapaieibHbI
UCClIeIyeMast MII0CKOCTh, Pa3TUYaroT:

a) [opuzonmanvhas niockocms YPOBHS — OTO TUIOCKOCTh, TapajuielbHas
ropu3oHTanbHOM 1ockoctn mpoekumit I, (puc. 1.30). JlroGas durypa B 3TOM
TUTOCKOCTH TIPOEIUpYeTCs Ha MIocKocTh [1; 6e3 nckaxkenus, a Ha mockoctu [, u 113 B

MMpAMEBIC, ITapaJlJICIIBHBIC OCAM HpOCKHHﬁ, — CJICABI IIJIOCKOCTH.
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Pucynox 1.29 — [IpoduiasHo npoernupyromas Pucynok 1.30 — I'opuszoHTanbHas
MJIOCKOCTh IIJIOCKOCTh YPOBHS
0) ®Ppommanvhas ni0CKOCMb YPOBHSI — OTO IUIOCKOCTh, TMapajiieibHas

dbponTansHOM MiockocTu npoekiuid 11, (puc. 1.31). JlroGas ¢urypa B 3TOH MIOCKOCTH
npoenupyeTcs: Ha TIOCKocTh [I, 6e3 nckaxkenus, a Ha mockoctu I1; u I1; B mpsmere,
napajuIeTbHBIC OCSIM MPOEKIUH, — CJIEIBI TUIOCKOCTH Ol M O3,

B) [Illpogunvnas narockocms YpOBHS — 3TO IUIOCKOCTb, TMapajuieabHas
npoduasHON Mmockoctu mpoekuui I1; (puc. 1.32). JlrobGas durypa B 3TOH MIOCKOCTH
poerupyeTcs: Ha TIOCKOCTh [13 6e3 mckaxkenus, a Ha mockoctu I1; u I, B mpsmere,
napauIeTbHBIC OCSIM MPOEKITUH, — CJIEIBI TUIOCKOCTH Ol M Olpo.
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Pucynok 1.31 — ®poHTasibHas MIIOCKOCTh YPOBHS Pucynox 1.32 — [IpodunsHas MI0CKOCTh YPOBHS

1.7 IIpsimble 0cO00T0 MOJIOKEHUS IITIOCKOCTH

Cpenu mpsIMBIX JIMHUMA, TPUHAIICKANUX TJIOCKOCTH, 0C000€ MECTO 3aHHUMAIOT
npsiMble, 3aHUMAIOIINE YACTHOE MOJIOKEHNE B MPOCTPAHCTRE.

1. Jlunuu ypoeus nirockocmu

a) [lopuzomnmanp — TpsAMas, Jexamas B IUIOCKOCTH U MNapajuieibHas
rOpU30HTAIBHOM TIockoCcTH Tipoekiuid I1; (puc. 1.33).

0) @ponmans — npsimMasi, Jexalas B MJIOCKOCTU U TMapaiienbHas (pOHTAIbHON

miockocty npoekuwuii I, (puc. 1.34).
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Pucynok 1.33 — I'opusonrans B mnockoctu AABC  Pucynok 1.34 — ®ponrans B miockoctu AABC

B) Illpogurvnas npamas — mnpsiMas, Jiexamnias B IUIOCKOCTH W TapajlieibHas
npodUILHOM TIJIOCKOCTH MpoeKiuit I1s.

2. Jlunuu Haubonvbwieco HaAKIOHA TUIOCKOCTA — OTO TPSMBIE TIJIOCKOCTH,
NEPIEHIUKYJISIPHBIC K JIMHUSIM YPOBHS.

[IpsimMast, mepneHANKYISIpHAsT TOPU3OHTAINA, — ATO JUHUS HaWOOJBIIETO0 HAKJIOHA
MJIOCKOCTU K TOPU30HTANILHOM IIOCKOCTH npoekiui [1; (inaus ckara) (puc. 1.35).

[Ipsimast, mepneHAUKYJIspHAs (PPOHTAIM, — ATO JMHUA HaUOOJBIIET0 HAKJIOHA
MJIOCKOCTH K (PPOHTAIBHOM TIOCKOCTH Tpoekiuid I1,.
[IpsiMast, nepneHAUKyJIApHas NOpPOPUILHOM MNPSMON YpPOBHS, — OTO JIMHUA

HaMOOJIBIIEr0 HAKJIOHA TUIOCKOCTU K MPOPUIBLHOM IITOCKOCTH mpoekiuii 11s.
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Pucynok 1.35 — JIunus ckara
1.8 Onpenenenne TOYKHU NepeceveHUs NPAMOM € MVIOCKOCTHIO
HaXO}K,ZICHI/IC TOYKHN TICPCCCUCHUA HpHMOﬁ JJUHUN MW IINIOCKOCTH — OJHa U3

OCHOBHBIX 33]1a4 Ha4epTaTeIbHON r€OMETPUH.

ANropuT™M pelleHus 3aJaud Ha IEepeceuYeHUue MNpsIMOW OOILIEro MOJIOKEHUS C
IUIOCKOCTBIO OOLIEr0 TOJOKEHUSI COCTOMT W3 CIEAYIOLEH IO0CIe10BaTENbHOCTH
JEVCTBUU:

1. IlocTpoeHue BCIIOMOraTeNbHOM CEKyLIed IUIOCKOCTHM 7Y (B KadecTBe
BCIIOMOTATENbHOM IUIOCKOCTH 7Y PEKOMEHAyeTcs OpaTb OAHY M3 MPOCUUPYIOIIUX
IUIOCKOCTEM ), KOTOPYIO IIPOBOJAT YEPE3 MPAMYIO @ € Y.

2. IlocTpoeHue JIMHUU 1 TIEPECEUEHUs BCIIOMOTaTeIbHOM MJIOCKOCTH Y U 33JaHHOU
IUIOCKOCTH OL.

3. Ompenenenre HCKOMOW TOYKM K, KaK TOYKH IEPECEUEHUs ABYX MPSAMBIX,
3aIaHHOY ITPSAMOM @ Y TIOJIyYEHHOU B PE3YJIbTATE MEPECEUCHHUs INIOCKOCTEN NPSIMOU 71.

4. OnpeneneHue BUIUMOCTH MPSIMON @ OTHOCUTEIBHO MJIOCKOCTH C.

PaccMoTpuM mocCTpoeHHE TOYKM MEpeceyeHUs] MPSAMON OOIIET0 TMOJOXKEHHS C
IUIOCKOCTBIO OOIIETO MOJOKEHHsI Ha TPUMEpe 3aauu.

3aoaua. Jansl mnockocth ABC u npsimast a. TpeOyeTcst HallTh TOUKY HepecedeHHs
IPSAMOU C TIJIOCKOCTBIO M ONPEAEIUTH BUAMMOCTD MPSAMOU IO OTHOLIEHMIO K INIOCKOCTH
(puc. 1.36).

Pewenue.

l.  3akiouuTh NpAMYH0 a BO BCIOMOTATEIbHYIO IUJIOCKOCTh TOPU3OHTAIBHO
npoeuupyomyto miockocts y (y L I, a € y). Toraa Ha rOpu30HTaIBHON MIOCKOCTH
npoekuuid II; mpoekius MIOCKOCTH Y, COBIAIAEeT C €€ CJIEIOM U COACPKHUT B cede
TOPU30HTAIBHYIO MTPOEKIUIO JIMHUK 7 — JIMHUU MEPECEUCHHS MIIOCKOCTU Y C 3aJaHHOU
mnockocTeio ABC (D) F)).

2.  TopuzoHTanbHBIM Ccjed IJIOCKOCTA Y; MEPEeCceKaeT MNPOEKIHUI0 IUIOCKOCTH
A1B1C, B Toukax D; u F)|, KOTOpbIE OINPEACNSAIOT MOJOXKEHUE TOPU30HTAIBLHON
NPOEKIMU 71; — JIMHUM TepecedeHuss Iockocted Y u ABC. JIns HaxXOXICHUs
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bpoHTaNBHON U TPOPWIBLHON MpPOEKIMU # chopoenupyeM Touku D u F Ha
bpoHTANBHYIO U MPOPUIBHYIO TUIOCKOCTH MPOCKITUM.

3. IloctpouTh TOYKY BCTpEUM MpPSIMOM a C TUIOCKOCTBIO ABC Kak TOYKY
nepeceyeHus TaHHOW mpsiMoii a ¢ moctpoernHoi DF. Ha ¢ponTanbHON U npouiibHOM
NPOEKUUAX JIMHUS MEPECEUECHMs] IJIIOCKOCTEH 7 MEepeceKaeT MNPOEKUHH a B Touke K,
KOTOpas U SABISETCA MPOEKUMENH TOUKU IepecedeHus NpsMon a ¢ miockoctbto ABC, 1o
JIMHUY CBA3M HAXOAUM T'OPU30HTANBHYIO MPOEKIHIO K.

4. MeTonoM KOHKYPHUPYIOUIMX TOYEK ONPENENIsieEM BHIMMOCTH IMPSMOM a IO
OTHOILEHUIO K TIOCKOCTH ABC.
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a) IPOCTPaHCTBEHHAsI MOJEIIb 0) KOMILIEKCHBIN YepTex

Pucynok 1.36 — I[Ipsimasi, nepneHIuKyJIsipHasi IIOCKOCTH
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Tema 2 Cnioco0bI npeo0pa3oBaHus YyepTeka

[TpuanMaroT cneayromme crnocoObl MpeoOpa3zoBaHus KOMILIEKCHOTO YepTeKa:

1. Crioco6 3aMeHbI IIJIOCKOCTEH MPOESKITUH.

2. Crioco6 BpalieHus:

- BpallleHHE BOKPYT IMPOELUPYIOUIEH MpsAMOii;
- BpalleHue BOKPYT NPSMOM YPOBHS;
- IIJIOCKOIIapaJIJIENIbHOE NEPEMEILICHHUE.

3. Cnioco0 coBMeIEHUS C MIIOCKOCTHIO MPOEKIIUHU.

Haubonee pacnpocTpaHEHHBIMH SBIAIOTCS  CIOCOO  IUIOCKOMAapasuieIbHOrO
nepeMeleHlsT M Crnocod 3aMeHbl IUIOCKOCTeM mpoekiuil. JlaHHble CcHocoObl
npeoOpa3oBaHus YepTeka MPUMEHSIOTCS MpPHU BBINOJIHEHWU JOMOJTHUTEIbHBIX U
MECTHBIX BHJIOB, pa3pe30B (IPOCTHIX U CIOXKHBIX), CEUYCHUN U BBIHOCHBIX 3JIEMEHTOB.

[IpeoOpa3oBanus yepTexka CBOIAATCS K PELUICHUIO OJJHOM M3 YETBIPEX 3aa4:

1. [Ipeobpa3zoBanue npsiMON OOIIETO MOJOKEHHS B MPSMYIO YPOBHSI.

2. [Ipeo6pazoBanue mpsiMON yPOBHS B MPOCIUPYIOIIYIO MPSIMYIO.

3. IIpeoOpa3oBaHne INIOCKOCTH OOIIETrO MOJO0KEHUS B IPOELUPYIOLIYIO MIJIOCKOCTb.

4. IIpeobpa3oBaHue MPOSUUPYIOLIEH MIIOCKOCTH B IJIOCKOCTh YPOBHS.

2.1 Cnocof nmiiockonapasuieJIbHOro nmepeMenieHus

CymHocth cnocofa — 3akioyaercs B TOM, 4TO IIOCKOCTH mpoekuuu 11 u I,
OCTAIOTCSl HETIOJABUKHBIMH B TIPOCTPAHCTBE, a IEPEMEIIAEMbI TEOMETPUUYECKUI OOBEKT
nepeMeniaeTcsi OTHOCUTENIbHO IUIOCKOCTEM MPOEKIMH TaK, 4TO Kaxzaas M3 TOYeK
nepeMelieHls B IUIOCKOCTH TNapajielbHa OJHOM W3 IUIOCKOCTEW MPOEKIHUH,
OTHOCUTEILHO KOTOPOU BEIETCS MepeMeIeHHUE.

JlocTaToyHO JMIIb, HE W3MEHSA BHUAA M BEIUYMHBI OJHOM W3 MPOEKUUN
paccMatpuBaeMoil (pUTyphl, IEPEMECTUTh 3Ty MPOEKIHIO B TpeOyemoe MOJOKEHHUE, a
3aTe€M IMOCTPOUTH BTOPYIO MPOEKIHIO, UCIIOJb3Ys JUHUU CBS3H.

[Ipumepsl pemeHuss 3aaad  CHOCOOOM  IIJIOCKOMAPAJUIETBHOTO MEepEeMEIICHUS
MpeCTaBJICHbI HAa pucyHkax 2.1-2.4 (3agauu 1-4).

3aoaua 1. OmnpenenuTh HATYpaJIbHYIO BEIMYMHY OTpe3ka AB cmocobom
MJIOCKOMapasuiesIbHOro nepemenienus (puc. 2.1).

Pewenue. ®ponTanbHyto npoekiuio oTpeska AB, coxpansis mmuny (4 5B% = A.B»),
nepeMenaeM /10 MOJIOKEHHsI MapayIeIbHOrO OCH X 2. ['Opu30oHTaNIbHYIO TIpoeKimio 4 1B
HAXOAUM TIO JIMHMSAM CBs3U. B pesynbTare OTpe3ok AB mpsmoi OOIIEero MmoJoXKEHUs
npeoOpa3oBaH B OTPE30K YPOBHS, U A 7B’ onpenenseT ero HaTypajibHyIO BETUYUHY.

A, B,
o
L7 A T
B B,
A, |
A

Pucynok 2.1 — HarypanbsHas BenuuuHa oTpeska AB
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3aoaua 2. IlpeoOpa3oBath NpsMyt0 AB 00IIEro MoJOKEeHHs] B MPOSHUPYIOIIYIO
(puc. 2.2).

Pewenue. Crnauana npsimast AB npeoOpa3yem BO (pOHTANBbHYIO MPSMYIO YPOBHSI.
J{1s1 5TOr0 TOPU3OHTAIBHYIO TPOEKILNIO OTpe3ka AB, coxpansisa niuuny (4B = AB)),
nepeMeniaeM A0 MOJOXKEeHUs napajienbHoro ocu. dpoHTanbHylo npoekuuio A 5B%
HAXOJMM 10 JINHUSM CBSI3H.

B,
A B AL=8"
o o
L (
1 B
5, g

A; A

A%
[o]
Pucynoxk 2.2 — [Ipeobpa3oBanue npsMoii 00IIero MOJI0KEHNS B IPOCHUPYIOIIYIO

3arem mnpsimyio AB mpeoOpasyeM B FOpU30OHTAIBHO Mpoenupyrolnyto. s storo
npoekuio 4 5B % nepeMeniaeM J0 MOJO0KEHUS MEPIEHIUKYISIPHOTO OCH X| 2, COXPaHss
mmny (A>B”> = A%B%). Ha Tropu30oHTabHYIO IUIOCKOCTh IPOEKUMH mpsMast
crpoeuupyercst B Touky A ;=B ".

3aoaua 3. OnpenenuTh KpaTdaiilliee paccTOSIHUE OT TOYKM D 10 MIOCKOCTH
Tpeyronbarka ABC cnoco6om miockomnapamienbHoro nepemernienus (puc. 2.3).

Pewenue. Jlnsa pemenus 3amaun 1miockoctb o (AABC) mpeobGpasyeM BO
(GpOHTANBHO MPOEHUPYIONLYI0. AJITOPUTM PEIICHUS 3aauHu:

1. B mockoctu o (A4BC) cTporM TOPU30HTAIH /1.

2. I'opu3oHTaNbHYIO MPOEKUUIO TOPU3OHTAIHU /1; pacroliaraeM IMepreHIuKyIIpHO
ocu Xx; 2, nepememiaeM A ABC, coxpansisi pasmepsl u popmy AA;B;C; = AAB1C.
[Tonoxxenne npoekiuih A7,C7 u D’ omnpenensem 3acedykamu (Hampumep, u3 B
MpoBOJUM Ayry paauyca R = A;B;, u3 1; npoBogum nyry paauyca R = A;I;, Ha
nepeceuyeHun HaxoauM A4 7).

6

i, 7 5
Xez
Y

Aj

Pucynok 2.3 — Onpenenenue pacCTOsIHUS OT TOYKH JI0 TTIOCKOCTH
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3. Ilpoexumu AA%B5C% u D’ cTtpouM mo JuHUAM CBs3u. U3 D% omnyckaem
NEPHEHANKYJIAP HA BBIPOXKACHHYIO MPOEKIMIO IUIOCKOCTH, JJIMHA MEPHNEHAUKYISIpa U
€CTh HaTypajbHasl BEIMYHHA paccTosiHUA OT ToUku D 10 a (AABC).

3aoaua 4. OnpenenuTh HaTypalbHYH BeIWYUHY TpeyroiabHuka ABC criocobom
IJI0CKOMApaJUIeNIbHOTO niepemenieHus (puc. 2.4).

Pewenue. CHauanma T1UIOCKOCTH  TpeyrombHuka ABC  mpeoOpasyeM B
IPOELHUPYIOUIYIO, 3aTEM B IIJIOCKOCTh YPOBHSI.

B B,
O,/z Bu a'lz //X‘LZ A"2 Cr
z (o] O 02
C.
A"1
o Ci
B,

Pucynok 2.4 — Onpeznenenue HaTypaabHOW BEITU4YMHBI TpeyrojabHuka ABC

B mnockoctu o (AABC) ctpoum ropusoHTanb /i (puc. 2.4). I'opu30HTalbHYIO
IPOEKILMIO TOPU3OHTANM /1; pacmojiaraeM MEepHeHIuKYISIPHO OCH X, T.€. TOPU3OHTANb
nepeMeniaeTcs 10 nojokeHus: GpoHTabHO-Npoenupyromei npsamoit. Coxpansisi GopMmy
u pazmepbl A A;B,C; = A A1B"C", nepemeniaeM A ABC B IpoeLUPYIOIIEE MOJI0KEHHUE.
[Mpoexkunto A A%B%C’ cTpouM MO JUHUSM CBSI3U. B pe3ynpTaTe MmiockocTh 0OIIero
MOJIOKEHUS IEPEBOIUTCS B MOJIOKEHNE (PPOHTANTBHO-IPOCHUPYIOUIEH TIIOCKOCTH.

[Ipu BTOpOM  mpeoOpa3oBaHUM  (GPOHTAIBHO-MPOEHUPYIONIAsT  TUIOCKOCTh
pacrnoyiaraeTcsi MapauielibHO TOPU3OHTAIBHOM IJIOCKOCTH Mpoekiuil. Pacrnonaraem
A">B";C", mapamienbHO OCH X;,, TPU 3TOM COXpaHss BEIUYUHY (PpOHTAIBHOU
npoekuuu A>B»C'; = A'",B";C";. Ilo nuHUSIM CBSI3M MOJy4aeM TOPU3OHTAIBHYIO
npoekuuo A A"”;B";C";, koTopas nepenaet HaTypaibHyto Beauunny A ABC.

2.2 Cnoco0 3aMeHbI IUI0CKOCTE MpoeKIuii

CymHocth crnoco0a 3aMeHbl IJIOCKOCTEeM MPOEKIUU 3aKJIIYaeTcsi B TOM, 4YTO
KaKOM-TO TeOMETpPUYECKUH OOBEKT OOIIEro MOJIOKEHUS NEePEeXOAUT OT HCXOJHON
CHUCTEMBI B3aMMHO MEPIEHIUKYIApHBIX Mockocrer 1) m Il k HOBOM cucreme ABYX
B3aUMHO-TIEPIIEHIUKYJIIAPHBIX IIOCKOCTEN Tpoekuuu, Hanpumep II; u Il4, B KOTOpOU
reoMeTpuyeckuid  00BbeKT 3alMET uactHoe mnosiokeHue. [lonoxkeHue camoro
T€OMETPUUYECKOTO 0OBEKTa B IPOCTPAHCTBE MIPH ITOM OCTAETCS HE U3MEHEHHBIM.

[Ipu wucnonb3oBaHMM croco0a 3aMEHBbl IJIOCKOCTEH MPOEKUUNd HeoOX0IUuMO
co0II0AaTh credyroujue npaguia MOCTPOCHUS HOBBIX MPOESKIIUH:

1. 3aMeHHUTHh OAHY W3 IUIOCKOCTEW MPOEKUMU APYrod U MPOBECTH HOBYIO OCh —
IIEPECEUEHNE HOBOU INIOCKOCTH MPOEKIMI C OCTABILIECHCS.
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2. IlpoBecTn HOBBIE JIMHMM CBSI3M OT HE3aMEHSEMBIX IPOCKLIHUNA TOYEK
NEPIEHANKYJIIPHO HOBOU OCH.

3. U3mMepuTh pacCTOSHHS OT 3aMEHSIEMBIX MPOEKUMH TOYEK OO CTapod OCU U
OTJIOKUTh UX OT HOBOM ocu (puc. 2.5).

14

Pucynok 2.5 — IonoxxeHue TOUKM B HOBOM IJIOCKOCTH TIpoekiuii [14

PaccMmoTpuM mpuMeHeHHe crnocoba 3aMeHbl MIOCKOCTEH MPOEKUUHA Ha MpUMEpE
pelIeHUs CIEYIONUX METPUUECKUX 3a]1a4.

3aoaua 1. Onpeaenutsh HaTYpalbHYIO BEJIMYMHY OTPE3Ka M yroj HakKJIOHA €ro K
TOPU30HTAILHON U (PPOHTATIBLHON TIOCKOCTSIM MPOEKIui (puc. 2.6).

Pewenue. BBogum HOBY10 mnockocTs npoekuuit I1, L I1; u Iy || AB, HOBas OCb X/ 4
|| A;B;. OnpenensieM MoJ0KEHUE TOYEK B HOBOUM CHUCTEME IIOCKOCTEN MpoeKuuil. J{iis
ATOTO 4Yepe3 TOPU3OHTAIIbHBIE MPOEKIMU TOYEK A; U B; NPOBEIUM JUHUU CBS3H,
MEPIIEHAUKYJISIPHBIE HOBOM OCH X;4. PaccTosiHME OT HOBOW OCH IO HOBOM IMPOEKIUHU
TOYKA JOJDKHO PABHATHCS PACCTOSHUIO OT TMPEAbIAYHIEd OCH 10 3aMEHsSIeMOil
(mpeoOpa3yeMoit) MPOEKIIUU TOUKH.

Tx. 4B || I, o HaTypaJibHasi BEJIMUYMHA OTpe3Ka AB omnpenensiercss OTpe3KoM
A4By. YTOI Y — 3TO yroa HakJIOHA 4B K rOpU30HTAJIbHOM IUIOCKOCTH mpoekuuin 1.
VYroa ¢ — 310 yron HakiioHa AB K GpOHTANBbHOMN MIIOCKOCTH TTpoeKuuid [1,.

Pucynok 2.6 — Onpenenenrie HaTypaJbHOM BEJTMYMHBI OTPE3Ka U yriia HaKJIOHA €ro K
TOPU30HTAIIBHON MIIOCKOCTH MTPOEKIIUI

3adaua 2. CnocoboM 3aMeHbI MJIOCKOCTEH MPOEKIUI ONMpeneanTh HaTypaIbHYIO
BEJIMYMHY PACCTOSIHUS MEXIY CKPELIMBAIOIIUMHUCS NpAMbIMU (puc. 2.7).
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Pucynok 2.7 — Onpenenenrie HaTypajlbHOW BETUYUHBI PACCTOSHUS
MEXY CKPELUBAOIIUMUCS IIPAMBIMU

Pewenue. Juis OIpPENICIIEHUS KpaT4yauIlero paccToOsAHUS MEXKIY
CKPEIIMBAIOIIUMUCA TPSAMBIMH YAOOHO, YTOOBI OJHA W3 MPSAMBIX pacrojaraiach
NIEPIIECHANKYJIIPHO IUIOCKOCTH MPOEKIMM. [ 3TOro Hajgo MmociaenoBaTENbHO BBECTH
JIBE€ HOBBIE IUIOCKOCTM mpoekuni, Hampumep Ily mnapammensno AB, a Il
NEPIEHINKYJIApHO AB.

Ha nnockocts I1s npsamas AB mpoeuupyercs B TOuky. JIMHA nepneHauKysipa,
ONYIIEHHOTO M3 3TOW TOYKH HA NPOCKLUHIO MNPSIMOM, W ONpPENENsIeT KpaTdauliee
paccTosiHue MEeXAy ABYyMs CKpemuBaromuMucs npsiMmeiMu AB u CD.

3aoaua 3. CnocoOoM 3aMeHbl IUIOCKOCTEH MPOEKUUH ONMpPEeaesITh HATypaIbHYIO
BEJIMYMHY TPEYroJibHUKA (puc. 2.8).

Pewenue. JIns pemieHus 3agaud HEOOXOAMMO BBIMIOJIHUTEH JIBa MpeoOpa3zoBaHUs
IUIOCKOCTU:  CHayajJla  IpeoOpa3oBaTh  IUIOCKOCTh  OOIIEro  IOJIOKEHUS B
IPOELUPYIOLIYIO, 3aTEM B IIJIOCKOCTh YPOBHHL.

B

A, 1z // Xiz

Y L fy b s ABE
Pucynok 2.8 — Onpenenenne HaTypadlbHOW BETUYUHBI TPEYTrOJIbHUKA

3adaua 4. CnocoboM 3aMeHBbI MJIOCKOCTEH MPOEKIUI OMpeNeanTh HaTypaIbHYIO
BEJIMYMHY JBYTPAHHOIO yria (puc. 2.9).
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(7
B

A // A

Kewiad Al

Pucynok 2.9 — Onpenenenne HaTypajlbHOW BEJTUYUHBI ABYTPAHHOTO yTJIa

Pewenue.

JIByrpaHHbIH Yroj HM3MEpSIOT JIMHEHHBIM YIJIOM, IOJIyY€HHBIM B IEpecedyeHuu
rpaHeil JBYIpaHHOTO yIyla IUIOCKOCTHIO, TEPHEHIUKYISIPHOH 00erM TIpaHsIM
IBYIPaHHOTO yTIJa, a CIeA0BaTelIbHO, W JIMHUM WX IepeceueHus, T.e. pedpy
JIBYTpaHHOTO yria. B mpuBeaeHHoM mpumepe 3To pedpo AB mpeoOpa3oBaHo B MPSAMYIO
YPOBHSI OTHOCHTEIBHO IUIOCKOCTH [l4y ¥ B TPOCHHPYIONIYIO MPSMYIO OTHOCHTEIBHO
mnockoctu [1s — AB L Ils.
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Tema 3 IloBepxHocTH

3.1 OnpenesieHne TOYEK HA NIOBEPXHOCTH MHOTOTPAHHMKOB

MHOrorpaHHMKOM HAa3bIBACTCS F€OMETPUUYECKOE TEJIO, MOBEPXHOCTh KOTOPOIO
COCTOMT U3 HECKOJIbKMX IuIocKkocTed. Ilnmockue ¢urypel, orpaHuyuBaroniye
MHOTOTPaHHMK, Ha3bIBAKOTCS T'paHsAMU. ['paHu nepecekaroTcst MeKIy cOO0M MO MPsSMbIM
JUHMM, KOTOpbIE Ha3blBatoTCsl peOpamu. PeOpa mepecekaroTcs B TOUKaX — BEpIIMHAX
MHOrorpaHHvka. B oOmem ciayyae n3oOpakeHHE€ MHOrOrpaHHMKa Ha KOMIUIEKCHOM
YepTeKe CBOJUTCS K TOCTPOEHUIO €ro pedep 1 BEpLIMH.

Cpeau MHOrOrpaHHUKOB BBIJIETSIOT IPU3MbI U TUPAMUJIBI.

IIpu3moii Ha3bIBaeTCS MHOTOTPAaHHHUK, Y KOTOpPOro OOKOBBIE TpaHH —
IPSAMOYTOJBHUKYA WM NapaJuIeJOTpaMMbl, a OCHOBAHUSAMM CIIy>)KaT JIBa PABHBIX
MHOI'OYT'OJIbHUKA.

IIupamuaoii Ha3bpIBa€TCd MHOTOTPAHHUK, y KOTOPOro OOKOBbIE TpaHH —
TPEYroJbHUKHU, UMEIOIINE OOIIYI0 BEPUINHY,  OCHOBAHHUE — INTIOCKUI MHOTOYTOJIbHUK.

Ha pucynke 3.1 naHo u3oOpakeHHE NPU3M U MUPAMMJ, [IOKA3aHO IMOCTPOECHHE
IIPOEKIUI TOYEK, JIEKAINUX Ha IOBEPXHOCTIX FT€OMETPUUECKUX TEN.

OnpeneneHre NPOEKIMM TOYEK HA IIOBEPXHOCTH IIPU3M HE IIPEACTABISAET
3aTpyAHEHUM, T.K. BCE TIPAaHM NPHU3M SBISIIOTCA IUIOCKOCTSAMM YPOBHA WIH
IIPOCLHUPYIOUIUMU IIIOCKOCTSMM.
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Pucynok 3.1 — Onpenenenue npoeKIuii TOUeK Ha TOBEPXHOCTIX MHOTOIPAHHUKOB:

43 13 (33) 2;

a) Ha MOBEPXHOCTH IIECTUYTOJILHON PU3MBbI; 0) HAa TOBEPXHOCTH TPEYTOJIbHON IPU3MBI;
B) Ha MIOBEPXHOCTH TPEYTOJIbHOM MUPaMU/IbI; T') Ha TOBEPXHOCTU YETHIPEXYTOJbHON MUPaMHIbI
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OnpeneneHre NPOEKIM TOYEK Ha TpaHsX MUpPaMU], SBISIFONIMXCS MIOCKOCTIMU
00111er0 MOJI0KEHHMSI, TPOBOJUTCS C MTOMOIIBIO BCIIOMOTaTeNbHBIX NpsIMbIX (Touka D Ha
npsmMoil 2-4 Ha pucyske 3.1B u Touka F Ha npsimoii 1-5 Ha pucyske 3.1r) win MmeTonomM
BCIIOMOTATENbHBIX CEKYIIMUX IockocTte (Touka E Ha pucynke 3.1r). B kauectBe
BCIIOMOTATENbHBIX CEKYIIMX IUIOCKOCTEH OOBIYHO BBIOMPAIOT IJIOCKOCTH YpoBHs. B
paccMaTpuBaeMOM Cllydae BbIOpaHa rOpU30HTANIbHAS IJIOCKOCTh, TIepeceKaromias pedpo
Al B Touke 6. B ceueHun Takoil TIIOCKOCTHIO oOpasyeTcst gurypa, momobHas durype
OCHOBaHMUS.

3.2 CeyeHne MHOTOTPAHHUKOB IIOCKOCTBIO

Ha pucynke 3.2 mnoka3aHO NOCTpOe€HHE (QUIYp CEUEHUs MHOTOTPAHHUKOB
IPOSHUPYIOUTIMH IIOCKOCTSMH.

B pesynpTate mepeceyeHHs] MHOTOTpAaHHHKA IUIOCKOCTBIO 00OpasyeTcst IiIocKas
¢urypa, KoTopasi Ha3bpIBaeTCS CEUYCHHMEM MHOTOTpaHHHKA. JIMHUS, OorpaHUYMBArOIIAs
burypy cedenus, Ha3pIBaeTCs JUHHUEH nepeceueHusi. Gurypa ceueHuss MHOTOrpaHHUKA
TUTOCKOCTBIO TIPEJICTABIISIET COOOH TIIOCKUI MHOTOYTOJIHHHK.

OOmuii mpuemM MOCTPOCHUS TPOCKIMH CEYCHHs] MHOTOTPAHHHKOB IUIOCKOCTBIO
CBOJUTCS K HAXOXJICHUIO TMPOCKIMA TOUYEK IepeceueHus: pedep MHOTOTPAHHUKOB C
JaHHOW TIUIOCKOCThIO. [lpM MOCTpOeHWM Ce4YeHHs MHOTOTPAHHON MOBEPXHOCTH
TUTOCKOCTBIO MOXKHO TaK)X€ HAXOAWTh JIMHUU TIEPEeCceUeHHs] TpaHeil MHOTOTrpaHHUKA
(TUTOCKOCTEH) C CeKyIIeH MI0CKOCTHIO.

Takum oOpa3om, B o0mieM ciayyae 3ajadyy HaxOXKIEHHUS JHHHM TEepPECeUeHUs
MOBEPXHOCTH MHOTOTPAaHHUKA TIOCKOCTHIO MOKHO CBECTH JIMOO K 3a7jaue HaXOXKJICHUS
TOYKH TEPECCUCHUs MPSMOM C IUIOCKOCTBIO, JUOO K 3a7aue HaXOXACHUS JIMHUU
MepeCcevYeHUs MIOCKOCTEM.

B 3amauax uacto Tpebyercs ONpEeAENuTh HATypajibHYIO BEIHMYUHY (DUTYPHI
CEUYCHHS MHOTOTPaHHMKA IUIOCKOCThIO. Ecam cekymas TUIOCKOCTh — SIBIISIETCS
TUTOCKOCTBIO OOIIETO TOJIOKEHHUS UITH TIPOCIUPYIONICH, TO GUTypa CEUeHUsI HU Ha OJTHY
U3 TUIOCKOCTEH HE TPOEIUpPYEeTCs] B HATypalbHYIO BETUYHMHY. B 3TUX ciydasx s
HaXO0XKJICHUS HATYpPaJIbHON BEIWYMHBI (UTYPHl CEUEHUS TOJB3YIOTCS OIHUM W3
CIOCO0OB MpeoOpa3oBaHus MPOESKITUH.

Ha pucynke 3.2 HarypanbHasi BeIWYMHA CEYCHUU TPU3MBI M TTHUPAMHUIBI
ompezeneHa crocodoM 3aMeHbI TIIOCKOCTEH MPOEKITHA.

3.3 BzaumHoOe nepecedyeHrne MHOTOrPAHHUKOB

Jlunuelt mepecedeHHs] MHOTOIPAHHUKOB SIBIISIETCA TMPOCTPAHCTBEHHAs JOMaHas
JUHUS, cocTosimas M3 OTpPe3KoB. MHOXECTBO ToOuYeK, OOmux [ 0o0oux
MHOTOIPAaHHUKOB, MOXHO MOJYYUTh JIByMs CIIOCOOAMU, KOMOMHUPYS UX MEXKIY cOOOM
WM BbIOMpas TOT, KOTOPBIM B 3aBUCHMOCTH OT YCIIOBUHM 3a/laHUsI UMEET 0oJiee MPOCThIe
noctpoeHusi. lMckomas nuHUS MOXET ObITh OmpefeseHa M € TOMOIIBIO TOYEK
nepecedyeHus pedbep OTHOTO MHOTOTPaHHWUKA C TpaHSIMU BTOPOTO, COSAMHSS WX
MOCJIE0BATEIBHO JOMAHON JMHUEH, U C MOMOIIBI0O OTPE3KOB MPSIMBIX, IO KOTOPHIM
NepeceKaroTCs TpaHy 3aJJaHHbIX MHOTOTPaHHUKOB.
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Pucynok 3.2 Onpenenenue BeIMUUHBI CEUCHUS TTPU3MbI M TUPAMUIbI
(G POHTANTBHO-TIPOCTIUPYIOIEH TIIOCKOCTHIO

B kauecTtBe mpuMepa MNOCTPOCHHSI JTUHUM TEPECEUEHUsS] MHOTOTPAHHHKOB Ha
pucyHke 3.3 mpuBeleH INpUMEp MOCTPOCHUSI JBYXKAPTUHHOTO YEPTEKa TPEYroJIbHOM
MUPAMUJIBI C TPU3MATHYECKUM OTBEPCTHUEM.

OnopHble TOYKM 3aJaHHOTO MPU3MATHYECKOTO OTBEPCTUSI OTMEUYEHbl Ha
dbpoHTanpHON mpoeknuu rwmpamuasl  (puc. 3.3). I[lomoxeHue TOPU3OHTAIBHBIX
NPOEKIMM ATUX TOYEK OMPEAEICHO € TMOMOIIbI0 BCIOMOTATEIbHBIX CEKYIINX

TJIOCKOCTEH oL, B 1 .
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Pucynok 3.3 — [locTpoeHue TUHUM NIEpECECUEHUS MUPAMUIbI C TPU3MATHYECKUM OTBEPCTHEM



30

Jns moctpoenust Touek 1 m 1' mpoBemeHa BcrmomoraresibHash TOPU3OHTabHAs
IJIOCKOCTh O, KOTOpas Iepecekia TpaHW NUPaMUIbl 1O TPSAMBIM, 00pa3yIOIIUM
TPEYTOJIbHUK, MOA00HBIN TpeyroabHuky ABC, nmexaremMy B OCHOBaHWHM MHPAMU/IBI.
JIns mocTpoeHus TPEYroJbHUKA UCIIOJIb30BAIN TOUKY K — TOUKy nepeceueHus cexyueu
mockoctu ¢ pedopom SA. Ha ropusoHtanibHOM mutockocTH I1; mpoekius TpeyrojibHUKa
npoxoauT uepe3 K; mapauienbHO CTOpoHaM OCHOBaHMs nupamuabel. Ha mepeceduenun
JIMHUHN CBSI3U, NMPOBEACHHBIX U3 1, u 1'2, C TOPU3OHTAIILHON MPOEKIMEN HaWJAECHHOTO
CeueHMs nojydeHsl 1, u 1'.

AHQJIOTUYHO TMOCTPOEHBI TOPU3OHTAIBHBIE MPOEKIIMU OCTAJbHBIX TOUYEK, YTOOBI
HaiTh Touku 2, 2', 3,4 u4' nposeneHa BCioMoraTeiabHas CEKylas MIOCKOCTb Y, a JAJis
TOYKHU 5 — TIOCKOCTH . [lomydeHHbIe TPOEKITMU TOYEK COSAMHEHBI IMMOCIEI0BATEILHO B
JIOMaHYI0 JIMHHUIO.

[Tpodunpabie poekiuu 1'3, 2's, 3's onpeneneHsl MO WX NPUHAMICKHOCTH TPAHU
ASC, npoekuuun 33 u 53 nexar Ha nmpoekuuu pedpa S;Bs, a mpoekuuu Touek 13 u 4;
MOCTPOEHBI C MOMOUIBIO OPJMHAT Ay WM MO JIMHUSM MPOEKIIMOHHOM CBSI3H.

Harypanbsnas BenuuunHa GUrypsl c€UeHHs TUpaMuibl GPOHTATBHO MPOCIUPYIOIICH
MIJIOCKOCTBIO OTpe/iesieHa TaKkKe CIIOCOOOM 3aMEHbI INTIOCKOCTEH mpoekiui (puc. 3.3).

Ha pucynke 3.4 paccMOTpeH NpPUMEP MOCTPOEHUS] CKBO3ZHOTO MPU3MATUYECKOTO
OTBEPCTUS JJIs1 MPABUIIBHON YETHIPEXYTOJIbHON MPU3MBI.
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Pucynok 3.4 — BzaumHoe nepeceueHue Npu3Mbl C IPU3MAaTHIECKUM OTBEPCTHEM
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3.4 Toukyn HA IOBEPXHOCTAX BPallleHUSA

[Tpu GonpmiomM pa3zHOOOpa3wM MOBEPXHOCTEH BpalleHHs B MAIIMHOCTPOCHUU H
ApXHUTEKType Yallle BCET0 BCTPEUAIOTCS CIEAYIONINE MOBEPXHOCTH BPAIICHUS: MPSIMOM
KPYTOBOW HUWJIMHJIP; MPSMOM KpyTroBoil KOHYC; cdepa (11ap); Top.

[ToBepXHOCTHI0 BpallleHHs] HA3BIBAIOT TIOBEPXHOCTh, MOIYYaeMyI0 OT BPAICHHS
KaKou-1100 00pa3yronieil IMHUU BOKPYT HEMOABIKHOM MPSAMOI — OCH TOBEPXHOCTH.

Huaunap — Teno, OorpaHWYEHHOE IUIMHAPUYECKON TOBEPXHOCTHIO W JIBYMS
napajyieIbHBIMA OCHOBAaHUSIMH. Y TPSMOTO KPYrOBOTO LMIIMHIPA C BEPTUKAIBHOM
0CbI0 00pa3ymomue NepueHIuKYIIPHbI TOPU30HTAIBHON TIOCKOCTH MpoeKuid. Touku
Ha MOBEPXHOCTH LMJIMHJPA HAXOJAT C MOMOIIBIO 00pa3yroNIuX U JIMHUI POESKIIMOHHOM
cBs3u (puc. 3.5).
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Pucynok 3.5 - Onpenenenre npoeKIHii TOUeK Ha MOBEPXHOCTH MPSAMOT0 KPyroBOT0O WJIUHAPA

IIpu onpeneneHun MOJOKEHUS NPOEKLUUH TOYEK, PACHOJIOKEHHBIX Ha OOKOBOU
IIOBEPXHOCTU UWIMHAPA, CIEAYET YUUTHIBATh UX BUAUMOCTB IIPH B3IVIS/IE HA IUNIOCKOCTh
npoekuui. [Ipn B3rmsae Ha miockocTh mpoekuui 11 Bce TOUkM, pacnoyioKeHHbIE Ha
OOKOBOIl MOBEPXHOCTH MPSAMOIrO KpPYroBoro LMJIMHAPA, CUUTAIOTCA  YCIOBHO
BuIMMBIMU. [Ipu B3risae Ha IIIOCKOCTh Ipoekuui [1, BUIUMBI TOUKH, PACIIOIOKEHHBIE
HWDKE TOPU3OHTAIBHON ocu B Iutockoctu II; m cmpaBa ot ocu B muockoctu Ilz. Ilpun
B3IJIAJIE HA IJIOCKOCTh MpoeKuui [I; BUAuMBl TOUYKH, paclosoKEHHBIE CIEBA OT OCH B
wiockocTsx [1; u [1, HeBuaumbie mpoekinu Touek Ha pUCYHKaX 3aKIIOYCHBI B CKOOKH.

IIpsiMoii KpYroBoil KOHYC MOXHO paccMaTpUBaTh KaK TeJlO, 0Opa30BaHHOE
BpAIllCHUEM NPSAMOYTOJBHOIO TPEYrOJIbHUKA BOKPYI KareTa, IPUHIATOIO 3a OCh
BpAILCHHUS.

IIpoexkuuu TOYEK HA MOBEPXHOCTH KOHYCAa MOXHO ONPENENATh KaK C IOMOUIBIO
oOpa3ymommx, Tak M  METOAOM  BCIHOMOTaTEIbHBIX  CEKYIIUX  IJIOCKOCTEH
TOPU30OHTAJIBHBIMUA IUIOCKOCTSIMHM, OOpa3yroIllMMHM @pU IEpeceyeHur ¢ OOKOBOI
HOBEPXHOCTHIO KOHYCA OKPYKHOCTH COOTBETCTBYIOIIETO auameTpa (puc. 3.6).
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Pucynok 3.6 - Onpeznenenue npoeKuii TOYEK Ha TOBEPXHOCTH MIPSIMOTO KPYrOBOI0 KOHYycCa

Cdepa (map) — moBepxXHOCTh, 00pa30BaHHAS MHOXXECTBOM TOUYEK MPOCTPAHCTBA,
HaXOSIIMXCS HA PAaBHOM PAcCTOSIHUU OT JaHHOM TouKu (1eHTpa cdepsnl). Chepa MoxeT
ObITh 00pa30BaHa BpalllEHUEM OKPYKHOCTH BOKPYT TUAMETPA.

Omnpenenenre MpPOEKIUI TOYEK Ha MOBEPXHOCTU C(epbl MPOBOAIT C MOMOIIBIO
BCIIOMOTATENbHBIX CEKYIINX TMIOCKOCTEH, MapaieNbHbIX TUIOCKOCTSIM TMPOEKIH (puc.
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Pucynoxk 3.7 - Onpenenenue nNpoekuuii Touek Ha MOBEPXHOCTH CEpBI.

B oTinnune OT MOBEPXHOCTH LWIMHIPA U KOHYyCa JUIsl TOYEK, PACIIOJIOKEHHBIX Ha
HNOBEPXHOCTU c(epbl, HEOOXOAMMO ONPEAENATh BUIUMOCTb IIpU B3MVIAJAE Ha
TOPU30HTAJIbHYIO IUIOCKOCTh Ipoekuui II;. Ha mmockoctn II; BHauMbl TOYKH,
pacmojoXeHHble HaJl 3KBaTopoM, B IuiockocTsx I, m Il; mepen ¢pontampHbIM U
npo(UIBLHBIM MEPUIUAHOM COOTBETCTBEHHO.
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3.4 Ceuyenue TeJ1 BpalleHHs MJI0CKOCTbIO

Ceuenue yunuHopa nioCcKoCmuvio

[Ipu mnepeceueHnu NUIMHApPA BpalleHUs IUIOCKOCTBIO, MapayieIbHOH OCU
BpalleHUs, MOJy4YaeTcsl MNpsAMOYroibHUK (puc. 3.8 a). Ecim cekymas MIOCKOCTb
NEPIEeHIUKYIApHA K OCH BpallleHWs, B pe3yibTaTe CEYeHHUsS UWIHHIApA OSTOU
IUIOCKOCTBIO TOJTy4aeTcsl OKPYKHOCTh (puc. 3.8 6). B obmem ciydae, korna cexyas
MJIOCKOCTh HAKJIOHEHA K OCU LIWJIMH/PA, B CEUCHUH MOJIyqaeTcs 3yuIc (puc. 3.8 B).

2) 6) B)

Pucynok 3.8 — Cedyenust umuIMHAPA

HarypanbHyio BeIMYMHY CEYEHHS  ONPEAeNsIioT OJAHMUM U3  ClocoOoB
npeoOpa3oBanus uepTexka. OmnpezesneHre HATypaJbHOW BEJIMYUHBI (PUTYpBI CEUEHUS
UUJIMHAPA HA PUCYHKE 3.9 BBIMOJIHEHO CIIOCOOOM 3aMEHBI IIIOCKOCTEN MPOEKIIUA.

Al B:
81 51

T1 :D:l 61

Pucynoxk 3.9 — Ceuenune nunuaapa GpoHTATHHO-TIPOCTIUPYIONMIEH TIIIOCKOCTHIO

Ceuenue KoOHyca nio0CKOCmbv1o

Ha pucynke 3.10 npeacraBieHbl ceUeHUs KOHYCA:

a — TPEYTOJIbHUK, €CJIM CEKYIas MJIOCKOCTh MPOXOUT Yepe3 BEPILINHY KOHYCA,

0 — KpyT, €CJIM CeKyIllas MIIOCKOCTh NEPIEHIUKYIISIPHA OCH KOHYCA;

B — 3JUIMIIC, €CIIM CEKYIIasl INIOCKOCTh MEPECEKAET BCe 00pa3yIolIne;

r — napaboJa, eciii cexylias INOCKOCTh MapaielbHa TOJIbKO OAHOM 00pa3yrolei;
1 — runep0o1a, eciu CeKyIlast IIOCKOCTh NEPHEHAUKYIIIPHA OCHOBAHHUIO.
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a) 0) B) r) n)

Pucynok 3.10 — Ceuenus KoHyca MJIOCKOCTSIMU

Onpenenenre HaTypadbHON BEIWYMHBI (PUTYPHI CEYEHUs KOHYca Ha pucyHke 3.11
BBITIOJIHEHO CIIOCOOOM 3aMEHBbI MIOCKOCTEN MPOEKIUH.

Pucynok 3.11 — Ceuenne koHyca GpOHTATEHO-TIPOCIUPYIONIEH TNIOCKOCTHIO

Ceuenue cghepul niockocmoio
4 [Ipu  nepeceuenun  chepsl  J1HOOOM
> IJIOCKOCTBIO B CEUEHUHM BCErja MOJydyaeTcs
7 okpyxHocth. Ha puc. 3.12 noxkaszaHo
MoCTpoeHue cedeHus cdepbl (HPOHTATLHO-
MPOCLMPYIOUIEH TIIOCKOCTHIO (.
Pagnyc OKPYKHOCTHU CEeUEeHUs
ONpENENSETCS € MOMOIIBI0 NEPHEHANKYJIPA,
OMYIIEHHOTO W3 IEHTpPa MPOEKInU chepbl Ha

CEeKyIIYyl IUIOCKOCTb. Pammyc ceuenus R =
AzOz = BzOz.

S
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7
W\

Pucynox 3.12 — Ceuenue cdepsl
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3.6 Ilepeceyenne TeJ1 BpaleHUsi ¢ MHOTOTPAaHHUKOM

Ha pucynke 3.13 npuBelneH nmpumep MOCTPOCHUS JIMHUU TMEPECEUCHHS MPSMOro
KPYTrOBOTO KOHYCa C MPU3MATUYECKUM CKBO3HBIM OTBEPCTHEM.

[lepeceueHnrie MOBEPXHOCTH KOHYCA C FPaHsIMH OTBEPCTUS AAET IYT'M OKPY>KHOCTU
1-2 u 1-2', orpe3ku mapabonsl 2-3 u 2-3', orpe3ku smmmnca 3-4 u 3-4', orpesku
runep6onsl 1-4 u 1-4'.

OnopHBIMU TOYKAMU SIBIISIIOTCS: TOYka 1, Jexarnas Ha GpOHTATLHOM MEPHINAHE,
u Touku 5, 5', 11 u 11', Haxoasmuecss Ha TPOPUILHOM MEpPUIUAHE, OCTAIBHBIE TOYKH
JUHUU TIEPECEUEHHUs HAXOJAT C TIOMOUIBI0 METOAa BCHOMOTATENbHBIX CEKYIIHMX
mIockocTen. [ paccmaTprBaeMoi 3aJ1a4u MPOBOJUM TOPU30HTAIbHBIE INTIOCKOCTH O ,
B, v, 0 1 G, mEpeceKarolre MOBEPXHOCTh KOHYCA MO OKPYKHOCTSM COOTBETCTBYIOIIETO
paauyca, HalpuMep, MIOCKOCTh O MEPECEKaeT MOBEPXHOCTh KOHYCA MO OKPYXKHOCTH
paanyca R;, a mmockocts & — pammyca R, Touku nuHMEM TiepecedeHusi OTBEPCTHUS C
KOHYCOM  HaXxOAST Ha  MEPEeCeUYeHUH  COOTBETCTBYIOIIMX  OKPYXKHOCTEH  C
TOPU3OHTAJIBHBIMU TPOEKIUSAMU JIUHUN TEPECEYCHHs] BCIIOMOTATENIbHBIX CEKYIIMX
IJIOCKOCTEN C IPaHsIMH OTBEPCTHS, HAIPUMED, TOUKH 2-2' OT IJIOCKOCTH (L, TOUKH 6, 6',
7, 7" ot mnockoctu B, Touku §, &', 9, 9' OT MIOCKOCTH ¥ U T.1.

HailinenHnble TOYKM MEPEHOCAT HAa MPOPHIBHYIO MPOEKIUI0 KOHYCA, COCIUHSIOT
COOTBETCTBYIOIIHME TOYKU U ONMPEJEISAIOT BUIUMOCTD IPOEKIUI JINHUM TTePECeUEHUSI.

Pucynok 3.13 — Ilepeceuenue koHyca ¢ IpU3MaTUIECKUM OTBEPCTHEM
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Paznen 2. Un:xeHepHasi rpadguka

Tema 4 IIpoeknnonHoe YepueHue

4.1 O0mme npaBuJia BHINOJHEHUS YepTexei

Enunas cucrema koHCTpPYKTOpPCcKOM noxkyMentanmuu (ECKJ) — xommiekc
rOCYAApCTBEHHBIX CTaHIApTOB, YCTAaHABIMBAIOIIMX B3aUMOCBA3aHHBIC IIPAaBUIIA,
TpeOOBaHUS U HOPMBI MO pa3paboTke, OPOPMIIEHUIO U OOpPALIEHUI0 KOHCTPYKTOPCKOM
JOKYMEHTaIluu, pa3pabaTbiBaeMO U TNPUMEHSEMOM Ha BCEX CTaAUAX >KU3HEHHOTO
nuKiIa wu3genuss (Ipu TPOEKTUPOBAaHMM, pPa3pabOTKEe, W3TOTOBIECHUHU, KOHTPOIE,
npu€MKe, DSKCIUIyaTalud, pPEMOHTE, yTwin3auuu). OCHOBHBIE TOJOXKEHHUS 3TOU
cucteMmsl cogepxxut ['OCT 2.001-2013.

Crangapt ECKJl — 3TO HOpMaTUBHBIA JOKYMEHT, YCTAHABJIMBAIOIIWN €IUHbBIE
IpaBUJia BBIMOJHEHUS U O(GOPMIIEHUS KOHCTPYKTOPCKHX JOKYMEHTOB Ui BCEX
oTpaciel IPOMBIIIIIEHHOCTH, CTPOUTENbCTBA, TPAHCIIOPTA U YUEOHBIX 3aBEICHUH.

B eaunyro cucteMy KOHCTPYKTOPCKOM JOKYMEHTALMU BXOAST TaAKHWE Ba)KHEWIINE
KAaTerOpUM JOKYMEHTOB, KaK IIPABHJIA BBINOJHEHUs YEPTEKEH, DKCILTYyaTallMOHHBIE
JNOKYMEHTBI, ITpaBuja y4éTa U XpaHEHUsSI U MHOTHE JpYTHeE.

Dopmamot

[Tpu BBIMONHEHUU UYepTekel MoJyb3yroTcs (opmaramu, ycraHoBieHHbIME ['OCT
2.301-68. OO6o3HaueHuss W pa3Mepbl CTOPOH OCHOBHBIX (OPMATOB JOJDKHBI
COOTBETCTBOBATh 3HAUYEHUSIM, YKa3aHHBIM B Ta0I. 4.1.

Tab6muma 4.1
O6o3Hauenune popmara Pasmepsl CT;FI’;’H ¢opmara,
A0 841 x 1189
Al 595 x 841
A2 420 x 594
A3 297 x 420
A4 210 x 297

OcHOBHBIE (OpMATHI MOJYYAIOTCS MYTEM MOCIEAOBATENILHOTO JEJICHUSI Ha JBE
paBHbIE YaCTW MapajuleIbHO MEHBIIEH cTopoHe QopMara miom@aAbld 1 KB. M C
paszmepamu ctopoH 1189 x 841 mm (puc. 4.1).

®opmatsl A0, Al, A2, A3 MOryT pacnoJiaratbCsi Kak JJIMHHOM, TaK U KOPOTKOMU
CTOPOHOM Mo ropusoHTanu. @opmar A4 pacrnonararoT TOJbKO KOPOTKON CTOPOHOMU IO
TOPU30HTAJIN.

Ha Bcex gopmarax oTuepkmBaetcst pamka: 20 MM cJeBa, MO 5 MM CO BCEX APYTHX
ctopoH (puc. 4.2). JleBast ctopona gopmata CIyXUT JJis MOAINIMBKA depTexend. Pamka
YEPTUTCS OCHOBHOM CILIOIIHOW JINHUEM.
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Pucynok 4.1 — Cxema nenenus GpopmMaroB

Ocnoenasa naonuce

B cootBerctBun ¢ ECKJl (Equnoli cucTteMoi KOHCTPYKTOPCKOM JOKYMEHTAIIMH)
KKJBIM 4epTexk JOHKEH COMPOBOXKIIAThCS OCHOBHOM HAJIUCKIO, COAEprKallel oliue
cBelleHHus 00 u300paxeHHOM 00bekTe. POopMbl, pa3Mepbl, COACpPXKAHUE U TOPAJIOK
3anojHeHus oCHOBHOM Haanucu ycranasauaet ['OCT 2.104-2006.

OCHOBHYIO HAINHUCh pACMOJAraloT B IMPABOM HWIKHEM YTy KOHCTPYKTOPCKHX
JTIOKyMEHTOB (puc. 4.2).

N N
N N
N
L b Ocrolrian OcHobras
1 Ly HELICH 1 HATLICH
420 20

Pucynok 4.2 — PacnionoxeHne oCHOBHOM Haanucu Ha jauctax Gopmata A3 u A4

OCHOBHYIO HAJIMHUCh HA YEPTEKAaX MOXKHO pacrojiaraTb Kak BJIOJb JJIUHHOU
CTOPOHBI, TaK M BJIOJH KOPOTKOM CTOPOHBI (popMata 3a uCKItoueHueM ¢opmara A4, Ha
HeM 1o ['OCT 2.301-68 oCHOBHYHO HaANUCh MOHO pacrojiaraTb TOJBKO BJOJb
KOPOTKOW CTOPOHBI JIUCTA.

OcHOBHasi HAJANKCh, JOMOJHHUTENIbHBIE Tpadbl K HEW MW pPaMKH BBIMOJHSIIOT
CIIJIOIITHBIMHM OCHOBHBIMH M CIIJIOITHBIMHM TOHKUMH JUHHUAMH 110 'OCT 2.303-68.

Ha ueprexax u cxemax OCHOBHasi HAaJIMCh W JIONOJHUTEIbHbIE Tpadbl K HEl
BBITIOTHAIOTCS 10 ¢dopme 1, kotopas mpeacrabieHa Ha puc. 4.3. I'padbl oCHOBHOM
HAJIIIUCH U JIOTIOJTHUTEIbHBIE Tpadbl 3aMOIHSIIOTCS CIASAYIOIIUM 00pa3oM:
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Pucynok 4.3 — Coaep>kanue ocHOBHO#M HaanucH ((opma 1)

rpada 1 — Ha3BaHME yepTeKa UM HAUMEHOBAHUE W3/ICITHS;

rpada 2 — oOo3HaueHue JoKymMeHTa. JlJisi y4eOHBIX depTeker 00o03HaueHue
COCTOUT U3 UHJIEKCA pa3jieia Kypca yepuenus (Hanpumep, MUY - MalmmHOCTPOUTENIbHOE
yepueHue), HoMepa 3aJ]JaHusl 1 HOMEPA BapUaHTa;

rpada 3 — o6o3HaueHUE MaTepuaia u3aeaus (111 YepTexen neranei);

rpada 4 — nuTepa, KoTopas npucBoeHa aaHHomy aokymeHTy 1o 'OCT 2.103-68
(3amoJiHsIeTCsl MOCJIeI0BATENbHO, HAaYMHAsA C KpalHEed JIeBOW KIIETKH); Uil YYEOHBIX
3aBEJICHUN — Y, U1l JUIJIOMHOTO MPOEKTUPOBaHUS — J1;

rpada 5 — macca m3aemus (I'OCT 2.109-73);

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

rpadga 7 — TOPSIAKOBBIM HOMEp JHCTAa (B JOKYMEHTax, COCTOSIIUX W3 OJHOTO
JIMCTa, HE 3aMOJIHACTCS);

rpadga 8 — oOmiee YHMCIIO JUCTOB JOKYMEHTA (3aloOjHSIETCS TOJBKO Ha TIEPBOM
JIUCTE);

rpadga 9 — HauMMEHOBaHHWE OpraHU3AlMM WM Ha3BaHME y4eOHOTO 3aBEICHUS U
HOMED T'PYIIIIbI;

rpada 10 — xapakTep padOThl, BBINOIHAEMOM JIUIIOM, TOAMKUCHIBAIOIINM JOKYMEHT,
Harnpumep, «Boeimonnuny, «IIposepun» u T.11.;

rpada 11 — hamunuu AuLl, MOJMUCABIINX TIOKYMEHT;

rpada 12 — noanucu auil, GaMIMM KOTOPHIX yKa3aHbl B Tpade 11;

rpada 13 — naTa moanucanus JOKYMEHTa;

rpagdsr 14-18 — cBegennst 00 U3MEHEHUSIX, KOTOPbIE 3aMOJIHIIOT B COOTBETCTBUU C
tpeboBarmsimu ['OCT 2.503. I'padwr 14, 15, 16, 17, 18 B ydeOHBIX uHepTekax HE
3aIOJIHAIOTCSL.

Jlunuu yuepmeirnca

Hna u3oOpaxkenuss npeameroB Ha ueprexax ['OCT 2.303-68 ycranaBmuBaet
Ha4YepTaHWUS U OCHOBHBIC Ha3HAUCHUS JIMHUM (Ta0. 4.2).

TomnmuHa CIUTONTHONW OCHOBHOW JIMHUU § TOJDKHA OBITH B Tipeaenax ot 0,5 g0 1,4
MM B 3aBUCHUMOCTH OT BEJIMYMHBI U CJIOKHOCTH M300paKEHHS, a Takke oT (opmara
yepTeka. ToNIMHA JIMHUN OHOTO M TOTO K€ THIIA JOJDKHA OBITh OJMHAKOBA JJISI BCEX
HM300paKeHU Ha TAHHOM YepTeKe, BhIYEPUMBAEMbIX B OJIMHAKOBOM MacITaoe.
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Tabmnura 4.2
TommmHa mo
HammMmeHnoBanme _
OTHOIIIEHHIO K
No JIMHUH, €€ OCHOBHOE Ha3HAaYEHHE
TOJIIIUHE
n300pakeHUE M
OCHOBHOH JINHUH
CILIOMIHAS TONCTas J;HHI/H/I BHUJIMMOT'O KOHTYpa
1 OCHOBHAS S WHUY TepeX0ia BUIUMBIC
Jluauu KOHTYypa ceueHus (BBIHECEHHOTO U
BXOJISIIIIETO B COCTaB pa3pesa)
JIuHUY KOHTYpa HAJIOKEHHOTO CEYEHUS
Jluanu pa3MepHbIC U BBIHOCHBIE
ConomnrHast TOHKas JIMHUY IITPUXOBKU
2 Ot S/3 510 S/2 p
JIMHUU-BEIHOCKU
JIuHUY OrpaHUYCHUS BEHIHOCHBIX JIEMEHTOB Ha
BHJIaX, pa3pe3ax v CEUCHUAX
CriomHas
Jluaun oOpeIBa
3 BOJIHHCTAs! Or S/3 110 S/2 p
Jlunuu pazrpaHuydeHus BUAa U paspesa
ST T
[ITpuxoBas
- 1.2 JIuHuyM HEBUAUMOI'O KOHTYpA
4 M 01 S/3 110 S/2 yp
_ o Jluanu nepexoa HEBUIUMBIE
[ITpuxnmyHKTHpHAS
TOHKasd JIuHuM OCeBbIC U IICHTPOBBIE
] JIMHUY ceueHnid, IBIAIONINECS OCSIMU
5 I Ot S/3 o S/2 ’
CUMMETPHUH TSI HAJIOKEHHBIX WITH
- ; P 3’0 BBIHECEHHBIX CCUEHUU
PasomkHyTas
g0 .
6 OrSnmol,5S JIvHuM pa3pe3oB U ceYEHU

HIpugpmot uepmesrcuvie

Kaxxapiii uepTéx CONepKUT pa3InuHbIe HAIIUCH, COCTOSAIINE U3 OYKB U IUQD.

Bce Haanucy Ha yeprekax BBIOIHAIOT cTaHAApTHBIM 1ipudToM cornacHo ['OCT
2.304-81.

Pazmep mpudra h - BenuuumHa, omnpeseieHHAs BLICOTOM MPOMHCHBIX OYKB B
MUJITUMETpax. Y CTaHABIMBAIOTCS clienyromue pasmepsl mpudra:1,8; 2,5; 3,5; 5; 7; 10;
14; 20; 28; 40.

Jnst obopmiiennsi rpadudeckux paboT yamie mojab3yloTcs mpudrtom tuma b ¢
HaKJIOHOM (puc. 4.4).
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4.2 IlocTpoenune n300pakeHNid HA YepTeKaAX

N3006paxkeHus: COCTaBISIIOT OCHOBY JI000r0 yeprexa, moaromy ['OCT 2.305-2008
«306paxkeHust — BHUIIbI, pa3pe3bl, CEUCHUSD) SIBISETCS OJHUM W3 OCHOBOMOJATaloIInX
cranaaptoB EnuHoil  cuctembl KoOHCTpykTOpckod nokymentanuu (ECKJ/). B
cootBercTBUH ¢ ['OCT 2.305-2008 n3o0paskeHus ANATCSA HA BUABI, pa3pe3bl, CEUCHHUS.

N300paxkeHUsT BBINOJHAIOTCA HA 4Yeprexax IO METOLYy OpPTOTrOHAIBHOTO
(mpsiMOyrospHOro) mnpoeuupoBanus. IIpu 3ToM 3a OCHOBHBIE IJIOCKOCTH IPOEKLMH
OPUHUMAIOTCS IIECTh B3aUMHO NEPIEHAUKYJSPHBIX I'paHed KyOa, oJlHa U3 KOTOPBIX
COBMEILAETCS C PPOHTAIBHOM MIIOCKOCTBIO MPOEKIIUA.

Buow

Bun — u3o0pakenue oOpaiieHHOM K HAOIIOAATeN0 BUIMMOM YaCTH TIOBEPXHOCTH
npeaMeTa. Buabl genarcs Ha OCHOBHBIE, TOTIOJHUTEIbHBIE U MECTHBIE.

OCHOBHBIMU BUJAMH HA3bIBAIOTCA MPOEKIUHM HAXOMSIIErocs BHYTpU Kyba
npeaMeTa Ha WecTh ero rpanei (puc. 4.5). Ilpu 3ToM mpeaMeTr pacrnojararoT TaKUM
o0Opa3oM, uTOObl Ha (PPOHTAIBHON IUIOCKOCTH MPOEKLUMI MOJydyasucs BUA, NAIOLIUM
HauOosee TOJHOE IIpejcTaBieHHe 00 u300pakaeMoM MmpeameTe. OTOT BUJ
IPUHUMAETCS HA YEePTEKE B KAUECTBE IJIaBHOTO BUJA.

ITpu «packpbIThM rpaHel KyO0a» OCHOBHBIE BU/JIbl pACIOaraoT Kak IMoKa3aHoO Ha
puc. 4.6.

KonuuectBo BuAOB (TOYHEE U300pakeHUM) HA YEpPTEXKE JOJDKHO OBITh
HAaUMEHBIIUM, HO OOECMEYMBAIOUIMM TIIOJHOE M OJHO3HAYHOE IMpEACTaBlIeHHE 00
u3o0paxkaeMoM mpeamere. B psjme ciydaeB Ha 4YepTeke MOKET OBITh JOCTATOUHO
OJIHOTO HM300pa)XeHUsI, HampuMep, A JeTalledl TUNa «IUIOCKUN KOHTYp» WIH IS
JIeTaJIey TUIIA «BAJD».
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Pucynok 4.5 — IInockoctu

TTpodrinsas RIOCKOCHTL RPOeKu

Bud cHuzy

Bua ceeprey

i

Pucynox 4.6 — OcHOBHBIE BU/IbI

Pazpesn

Pa3pe3s — wuzoOpaxkeHue mnpeaMeTa, MBICICHHO pPAaCCEUYEHHOTO0 OIHOM WU
HECKOJIbKUMH CEKYIIUMHU IUIOCKOCTSIMH, Ha KOTOPOM TIOKa3bIBalOT KOH(UTYPALIHIO
IpeaMeTa B IMJIOCKOCTH CEUYCHUS M U300paKEHUU MPEMETA, HAXOISAIIErocs 3a CeKyen
I10cKoCThIO. [Ipu 3TOM KOHUTypals mpeaMeTa B CEKYIIeH MIOCKOCTH ITPUXYETCS B
coorBercTBUM ¢ TpedoBanusmu ['OCT 2.306-68 «I'paduyeckoe o00o03HaAUCHHE
MaTepHaoBy.

Paspessl paznenstores:

1) B 3aBUCMMOCTH OT YHUCJIA CEKYIUX TUIOCKOCTEN Ha:

a) MpocThIe (IPH OJHOM CEKYIIEN MIOCKOCTH);

0) ciokHbIe (TpU ABYX U 00JIee CEKYIINX IIIOCKOCTSX );

2) B 3aBUCHMOCTH OT IOJIOKEHUS CEKYIIEN TUIOCKOCTH B MPOCTPAHCTBE HA:

a) BepTUKAJIbHBIC, U3 KOTOPHIX HauOOJIee YacTO MPHUMEHSIOTCS (POHTAIbHbIE
(puc. 4.7 — paszpe3 A-A) u npodunbnbie (puc. 4.7 — paszpes b-b);

0) TOpU30HTAJIbHbIE;

B) HAaKJIOHHBIE.

[Tonyqenue @gowmansnozo
paspeaa

PﬁcyHOK 4.7 — Pa3pesbl IpoCThie
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MecTHbIii pa3pe3 (Takke OTHOCAIIMICS K TMPOCTBIM pa3pe3am) CIYKUT s
BBISIBJICHHUSI BHYTPEHHETO yCTPOWCTBA JIUIIL B OTICIHHOM OTPaHMYEHHOM MecTe (puc.
4.8). Ero oTaensitoT OT HEpacCEUEHHON YacTU JAeTalu CIUIONIHOW BOJHUCTOM JIMHUEH.
OTta JMHUSA HE JOJDKHA CIMBAaThCA C KOHTYPHOH, OCEBOM W APYTMMH JIMHHSIMH
n3oopaxkenus (puc. 4.8). MectHbIie pa3pe3bl He 0003HAYAOT.

Pucynok 4.8 — CoennHenue Buaa ¢ pa3pe3om. MecTHbIN pazpe3

Ceuenusn

Ha ueptexxax yacto ObIBaeT HEOOXOIMMO IMOKAa3aTh MOMEPEUHbI Mpoduiib Toi
WIM WHOM JeTaliu, TOTO WM MHOTO MpeaMeTa, HEe UMEIOIIET0 KaKUX-T100 BHYTPEHHUX
3JIEMEHTOB. JTa 3a/laya peniaeTcs ¢ MOMOIIbIO CEUCHUH.

Ceuenne — 3TO M300pa)k€HHE MPEIMETa, MBICIEHHO PAacCEUE€HHOTO CEeKyIIeH
IUIOCKOCTBIO, HA KOTOPOM IOKAa3bIBAETCS TOJIBKO KOH(UTYpalMs MpeaMeTa B CEKyIIeH
TUIOCKOCTH.

Kak u B pa3zpese KoHQUrypauus npeaMera B CeKyen IIoCKOCTH ITPUXYETCS.

BbiHeceHHBbIe ceYeHHMsI — T€, KOTOpBIE pAaCHOJIaraloTCsl BHE H300pa)KeHMs
npeaMmeta (puc. 4.9). BeiHeceHHbIe cedeHMsl SBISIOTCS MPEANOYTUTENbHBIMUA. KOHTYpBI

BBIHECECHHBIX CEUCHHUM BBITOJIHSIOT CIUIOIIHBIMU TOJICTHIMU (OCHOBHBIMI/I) JINHHUAMM.
A

f_hl )
A ¥
‘To E 6
- | Z )

Pucynoxk 4.9 — BeiHeceHHbIE ceueHHs

Hano:xeHHble ceyeHUs1 — T€, KOTOPbIE COBMEIIAIOT C COOTBETCTBYIOLIUM BUIOM
npeamera (puc. 4.10). KoHTypsl HallO)KEHHBIX CEYEHUU BBHITIOJHSIOT CILIOIIHBIMU
TOHKUMH JIMHUSIMU TOJIITUHOM, MPU 3TOM KOHTYpP M300pakeHHs] Ha MECTE HaJI0KEHHOTO

CCUCHUS HE IIPCPBIBALOT.

_

Pucynok 4.10 — HanoxxeHHble ceueHus
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Tema 5 Buabl u3aesimii 1 KOHCTPYKTOPCKUX JOKYMEHTOB
5.1 Buasl u3nesanii

N3nenueM Ha3bIBAIOT JAI0O00W MpeaMET WM HA0Op MPEIMETOB MPOM3BOCTBA,
MOJICKAIIMX U3TOTOBJICHUIO HA MIPEAIPUATUH.

Buapl w3genuii  Opu BBINOJHEHMM  KOHCTPYKTOPCKOM — JOKYMEHTAllMHU
ycranaBiauBaeT ['OCT 2.101-68, KoTopblii pa3zauyaer cAeAyroIuue BUAbI u3nenui: 1)
neTand; 2) cOOpOoUYHbIe €UHUIIBI; 3) KOMIUIEKCHI; 4) KOMIUICKTHI.

JeTajp — u3aenue, U3roTOBJIEHHOE U3 OAHOPOIHOIO 110 HAUMEHOBAHUIO U MAapKe
MaTtepuana 0e3 MpuMeHeHUsI COOPOYHBIX ONEepalni.

COopouynasi eaMHUIIA — W3JEIME, COCTAaBHBIE YacTU KOTOPOTO IOJIEKAT
COCIMHEHHUIO MEXAYy CO000W Ha MNpeAnpUsITUU-U3TOTOBUTENE IyTeM COOPOYHBIX
onepanuii (CBUHUMBAaHUEM, KJIETIKOM, CBapKOH, MalKOM, pa3BajbllOBKOM U T.I1.).

Ha  BbeimosHeHue — TexHojorumyeckod — omepanuun  «COOpka — U3JETUS»
pa3pabaThIBacTCsl KOMIUIEKT JOKYMEHTOB. B 3TOT KOMIUIEKT JOKYMEHTOB BXOST:

1) cnenudukanus, coaepskamiasi IMepeyeHb COCTaBHBIX 4YacTed, W3 KOTOPBIX
cobupaercs unenue;

2) COOpOYHBIA YepTeX, COACpKaUi W300pakeHne wusnenus (cOOpoUHOM
€IMHUITBI) ¥ TTOKA3bIBAIOIINI B3aUMOCHCTBUE STUX COCTABHBIX YaCTEH.

5.2 CoopouHbIii YepTe:x

COopouHBI  4YepTexK —  KOHCTPYKTOPCKUM  JOKYMEHT,  COIEpXKallUi
u3o0paxkenne wu3aenus (COOPOYHOM  EeAMHMIIBI), JAIOUIUIl  TOPEACTaBICHHUE O
pacMoOKEHUN W B3aUMHOM CBSI3U COEIUHSEMBIX IO JTAHHOMY UYEpPTEKY COCTaBHBIX
gacteil wu3genus (COOpOYHOM  €OWHUIBI) W 00ECTeUMBAIONINI  BO3MOYXHOCTH
OCYIIECTBIICHUSI COOPKU M KOHTPOJISI 3TOTO U3EIH.

Crnenuguranms — 3T0 TEKCTOBbIA KOHCTPYKTOPCKUI JOKYMEHT, OIPEAEIISIOIIHIA
coctaB cOopouHoit eauHuibl. Crnenndukanuio BHIIOIHSIIOT Ha JUCTax (opmara A4.
CocTaBHBIE YaCTH, U3 KOTOPBIX COCTOMUT H3JENHE, 3aIUCHIBAIOT B CHEIU(PHUKAIUIO TIO
paznenam. B obmiem cinydae cnenudukanus COCTOMT M3 pa3/iesioB, paclojaraéMbiX B
TaKOW TMOCIEIOBATEILHOCTU: 1) JOKyMEHTamusi, 2) KOMIUIEKChl, 3) CcOOpOYHBIC
eAUHUILIBI, 4) eTanu, 5) cTaHgapTHBIE U3EIus, 6) Mpodre U3eaus, 7) MaTepHuabl, 8)
KOMILIEKThI. Hannuue Tex Wiv MHBIX pa3JeioB OMpeaeisaeT COCTaB U3Ieusl.

COOpOoUHBIii YEPTEXK JOJKEH COJIePKaTh:

1. Uzobpasxcenus (6uovi) cCOOpPOYHON €NMHUIIBI, MAIOIIME MPEACTABICHUE O
KOHCTPYKIIMH, PACTIONOXKEHIH U B3aUMHOMN CBSI3U COCTaBHBIX YaCTEH, COSAUHIEMBIX IO
JAaHHOMY YEpTEXKY.

2. Paszmepei.

3. Homepa no3uyuti COCTaBHBIX 4yacTel, BXoasmux B uznaenue. Kaxmas getans,
BXOJISIIIas B U3/I€TUE, TOJDKHA UMETh CBOM HOMED.

4. OcHosHvle xapakmepucmuxu uzoeausi. Hag OCHOBHON HAIMHUCHIO MOTYT OBIThH
yKa3aHbl TEXHUYECKHE TPEOOBAHMUSI, YCIOBHS, PUMEUYAHUSI.
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H3zoo0pasicenun na coopounom uepmedice

N3obpaxkenns Ha cOOpoUHBIX yepTexkax BeinosHsoTes mo ['OCT 2.305-2008.

N3o0pakennsi cCOOPOYHOTO YepTeEkKa TODKHBI PEIIaTh TPH 3aa9H:

1) moka3pIBaTh B3aWMOCBSI3b COCTaBHBIX 4YacTeWd W3/ENUs, 3asABJICHHBIX B
crienuduKaImm;

2) obOecreunTh BO3MOXKHOCTh TPOCTAHOBKH HAa YEPTEKE HEOOXOIUMBIX IS
cOOpPOYHOTO YepTeKa Pa3MepOB;

3) obecreyuTh BO3MOKHOCTh MPOCTAHOBKH HOMEPOB TO3UIIMH BCEX COCTABHBIX
qyacTel u3zenusi, 3asBJICHHBIX B ClIeHU(PUKALIUU.

[Ipu »sTOoM uyuciaO0 uU300pakeHUW Ha COOPOYHOM YEpTEkE [OJDKHO OBITh
HAaMMEHbIIIMM, 00€CTIEYNBAIOIINM PELICHUE TTOCTABICHHBIX 3a/au.

B kadectBe rmaBHOro M300pakeHHs, KaK OOBIYHO, MPUHUMAIOT HM300pakKeHHE,
naroiee HauOoliee TMOJHOE MpeacTaBieHue o (opMe M yCTpOICTBE H300pakaemMoi
cOopouHOM eauHUIbl. ['J1aBHBIM M300paKeHUEM Yallle BCEro sIBISETCS (PPOHTAIbHBIN
paspes, TJIaBHBINA BHU]T UM COSTUHEHNE BU/IA C (PPOHTATLHBIM Pa3pe30M.

N300pakeHre MPOCTHIX W3IACHHA CIEAyeT OTPAaHWYMBATH OJHUM BHJIOM WIH

pa3pe3oM, €ClIM €ro JAOCTaTOYHO JJI OCYLIECTBIEHUS 3asBJIICHHBIX BBILIE 3a71a4 (pHC.

5.1).
4 T 2 7
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Pucynok 5.1 — [Ipumep BbINOIHEHUSI COOPOYHOTO YepTEKA

Ha pucynke 5.2 nna mosicHeHust (OpMBI OTIENBHBIX JETalled M HaHECEHUs
COOTBETCTBYIOIIMX Pa3MepOB BBINOJHEHBI pa3pe3bl A-A, b-b, B-B u Bun I'.

Pazmepbt na coopounvix uepmesrcax

Ha cOopounbIX uepTexax MpoCTaBisIoT:

1. Pazmepsi rabaputHblie (IJIMHA, IMPUHA U BEICOTA U3/IEIIHNSA).

2. Pa3zmepbl yCTaHOBOYHBIE, XapaKTEPU3YIOLIME MOBEPXHOCTH M YCTPOMCTBA, C
MOMOUIBI0 KOTOPBIX H3JE/Me YCTaHaBIMBAaeTCs Ha (yHAAMEHTHI, OMOPHI U T...
OtmeTuM, 4TO A1 psAfa U3AEIUN YCTAaHOBOYHBIE Pa3Mepbl OTCYTCTBYIOT.

3. Pa3mepbl NMpUCOEAMHUTENIBHBIE — PAa3MEPbl 3JIEMEHTOB M3zAenus (cOOpOYHOI
€IMHULI) I NPUCOEIMHEHUS JpYyroro wuzjenus (COOPOYHOM €IMHULBI) WU
IPUCOEANHEHUS K JIpyroMy uszaenuto (puc. 5.2 — pasmep pe3bobl G2 ais KperieHus
BEHTHJIS HA TPYOOIIPOBOJIEC);

4. PazMmepsl clipaBOYHBIE — pa3MeEPBhI, HE MOUICKAIIME BBIITOIHEHUIO 110 TaHHOMY
YEPTEKY.
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~ 155

Pazmepsr ns
CITPaBOK

Pucynox 5.2 — K mocTpoenunto n300pakeHnii 1 HAaHECEHUIO pa3MEPOB
Ha cOopouynom ueprerxxe «BEHTUIIby»

Homepa no3uyuii na coopounvix uepmesicax

Bce cocraBHble yacTh COOpPOYHOM €IMHULBI HOMEPYIOT B COOTBETCTBHH C
HOMEpaMH MO3MILINNA, yKa3aHHBIMU B crnenudukaunu. HoMmepa mo3uuuii HaHOCAT Ha
IIOJIKAaX JIMHUH-BBIHOCOK, TPOBOJUMBIX OT M300pakeHUsI COCTAaBHbIX 4acTel (puc. 5.3).
OnHMM KOHIIOM JIMHMS-BBIHOCKA JOJDKHA 3aXOJUTh Ha H300pa)K€HUs yKa3bIBacMOU
COCTaBHOM YacTH H3JEIUs M 3aKaHYMBATHCS TOYKOM, APYTMM — COEOUHSTHCA C
TOPU30HTAIBHOU MOJIKOU.

5 7 2 8
6
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Pucynox 5.3 — Hanecenue HOMEpOB MO3HIHI Ha COOPOUYHBIX YEPTEIKAX

Ilonkn pacnomararoT MapajyieabHO OCHOBHOM HAJANUCH BHE KOHTYypa
U300paXKeHUs] W TPYNIUPYIOT B KOJOHKM M CTPOYKH. JIMHUU-BBIHOCKM U TIOJNKH
IIPOBOASAT TOHKUMHU JIMHUSMH.
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10.6 leranupoBaHue COOPOYHBIX YepTeKel

Yacto mo cOOpPOYHBIM uepTeKaM MPUXOAMUTCS BBIMOIHIATH pabOune YEpTEHKHU
neraneir. I[lpomecc pa3paboTku W BBIMOTHEHUS pa0OUMX YEPTEKEW AeTayield IO
cOOpPOYHOMY UEPTEKY HA3bIBACTCA A€TATUPOBAHUEM.

PaGoumii 4epre:k JeTaJm — KOHCTPYKTOPCKHHA JIOKYMEHT, COJEp Kalluii
M300paKEHHUE NEeTalli, €€ pa3Mepbl, 0003HAUCHHE IIEPOXOBATOCTH MOBEPXHOCTEH W
Ipyrue JaHHble, HEOOXOAUMBIE ISl €€ U3TOTOBIICHUSI M KOHTPOJIS.

ICKH3 AeTAaJH — BBHITIOJHEHHBINA OT pyKU pabounii YepTex JAeTaiu. ICKU3 JEeTaIH
BBITIONHSETCS ¢ coOmonenneM Beex TpeboBannii ECKJI, mpenbsaBiaseMbIx K yepTexam
JeTaNel 3a UCKIIYeHHeM MaciTada. Macmtad mpu BBIMTOJTHEHUN 3CKH3a JOMYyCKaeTCs
HE coOJroAaTh, OJHAKO OCKHW3 JODKEH OBbITh BBIIOJIHEH C  COOJIOJEHHEM
POTMOPIIMOHATIEHOCTH JIEMEHTOB.

CnemyeT OTMETHUTH, YTO BBINIOJIHEHHWE 4YEpTeXeH maeraneil mo cOOpPOYHOMY
yepTexy — 3a7a4ya Oosiee CIO0XKHas, YeM BBIMOJIHEHHE YepTexeil neraneid (3CKU30B) MO
HaTypHOMY 00pasiy Aetainu. CIoXKHOCTb 3aKJIIOYAETCS B TOM, YTO MPH JACTaTUPOBAHUU
yeprexa BHauajge HEOOXOAMMO 3TOT YEPTEXK MPOUUTATh.

BoisiBuTh (popMy TOM WM MHOW JAeTaiau, M300pakKeHHON Ha uyepTeke OOIIero
BUJa, 4YacTO MeEHIaeT TO OOCTOSATENbCTBO, YTO HEPEIAKO HU300paxeHHs IeTalu
3aKpbIBAETCs N300paXeHUAMHU Ipyrux netaneid. [Ipu urenun yeprexa HEOOXOAUMO Kak
Obl «BBIUWJICHUTH» HYXHYIO JETalb U3 COOPOUHON eAMHMIIBI, CHOpPMUPOBATH €€ 00pa3
BHE Jpyrux neraneid. Yacrto pemieHuio 3TOM 3amaud CrocoOCTBYET MBICICHHAS
pa3bopka u3IeNus Ha COCTaBHBIC YacTH (JIeTaJIN).

Eme ogHa cno)kHOCTh TP JIETATMPOBAHUM YepTEkel o01iero Buaa (COOPOUHBIX)
BO3HUKAET B CBSI3U C TEM, UTO Ha ATHX YEPTEKax MHOTHE JICMEHTHI BHIYCPUMBAIOTCS B
COOTBETCTBUHU C JICUCTBYIONIMMH CTaHJApPTaMU YIPOIICHHO, a B psAlE CIy4acB H
yCIIOBHO, HaNIpuMep, (hacku, CTaHTapTHBIC KPETIeKHBIC NeTalnu U T.1. [Ipu BeIOTHEHUN
yepTexeil neraneil HeoOXOIMMO BCE MOKAa3aHHBIE YMPOIIEHHO WM HE MOKa3aHHbIE
BOBCE 3JIEMEHTHI BEIUEPTUTH 0€3 yIPOIIEHUH.

CnenyeT MOMHUTH TpPH JAETAIUPOBAHUM COOPOYHOrO YEpTEXk a, UTO TIABHOE
U300paKeHHE OTIENbHON JeTalli MOXXET M HE COBNAJaTh C PACIOJIOKEHHEM 3TOM
JIeTally Ha TIIaBHOM U300paXeHUH COOPOYHOTO YepTexka.
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TeMa 6 ApXUTEKTYPHO-CTPOUTEILHBIN YepTeK

6.1 KoHCTPYKTHBHBIE 3JIeMEHThI 31aHUS

KoncTpykTuBHBIM  3jieMeHTOM  (puc. 6.1)  Ha3piBaeTCa  OTJEbHAs
CaMOCTOSITEeNIbHASI 4acTh 3JIaHUS M COOPY>KEeHMs: (DyHIAMEHT, CTEHbI, NEPEropoIKH,
LHOKOJIb, OTMOCTKA, IIEPEKPBITUE, TIOKPHITUE U T. 1.

DyHAAMEHT — NOA3EMHAS YaCTh 3/IaHUs], KOTOpasl EPENAECT HATPY3Ky Ha TPYHT.

CTeHbl — 0 Ha3HAYEHUIO U PACIIOJIOKEHUIO B 3IAHUU PA3NEISAIOT HA HAPYKHBIE,
KOTOpbI€ OTPAXKJAIOT TMOMEIICHUE OT BIUSHUM Cpeapl W 3alIUIIAIT HX OT
aTMOC(EPHBIX BO3NICUCTBHM, M BHYTPEHHHUE, KOTOPHIE OTACISAIOT OJTHUA TMOMEIIEHUS OT
JIPYTHUX.

[lokoab — HWKHSSA, OOBIYHO YTOIUICHHAS 4YacTh HAPYXKHOW CTEHBI, Haj
dbyHIaMEHTOM [0 YpOBHS TIOJIa TEPBOTO OJTaXa, MPEAOXPAHSIONAs CTEHY OT
aTMOC(EPHBIX BIUSHUN U MEXAaHHYECKUX MTOBPEKICHHM.

Ileperopoku — BHYTPEHHUE OrpaXAaloOlIue KOHCTPYKLHH, PpPa3aesiomiue
CMEXHBIE TIOMEIIEHUS B 31aHUH.
[lepekpbITHe — BHYTPEHHSISI TOPU3OHTAJbHAS OrPAKIAIONIAs KOHCTPYKIIMS,

pasaciaromasng 34aHusd 110 BBICOTC Ha I3TaXKH. HCpCKpI)ITI/I}I OBIBAIOT HaAIlOABAaJIbHBIC,
MCXKAYOTAXXHBIC, UEPAAUHBIC, IOKOJIbHEBIC (MC}KI[y ICPBBIM OTAXKOM U l'IOI[BaJ'IOM).
9

Pucynok 6.1 — KoHCTpYKTHBHBIE JIEMEHTHI MHOTO3TAKHOTO 31aHHUS:

1 — dbynaamenT, 2 — CTeHBI TTOABaNA, 3 — TUAPOU3OIIALINS, 4 — OTMOCTKA, 5 — HAPYKHBIE CTCHBI,
6 — 00JIMIIOBOYHBIE TUTUTHI, 7 — KPOBJIS, 8 — oOpemeTka, 9 — nepeBsHHbIe cTponuia, 10 — kapHus,
11 —yepmaunoe nepekpoiTUE, 12 — BHYTPEHHHUE CTEHBI, |3 — JJ€CTHUYHAS TUIOIIA/IKA,

14 — necTHUYHBIN Map1l, 15 — BEHTHIIALMOHHBIN OJI0K, 16 — CaHUTAPHO-TEXHUYECKUA OJIOK,

17 — meperopoaku, 18 — mexaysTaXXKHBIE NEPEKPHITUS, 19 — purenu, 20 — HOKOJbHBIE TEPEKPHITUS
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JleCTHUIIBI — TPENCTaBISAIOT COO0OM Hecylre KOHCTPYKLHMH, COCTOSIIHE U3
HAKJIOHHBIX CTYNEHYAThIX 3JIEMEHTOB — MAapLIEd W TOPU3OHTAIBHBIX IIOCKOCTHBIX
AJIEMEHTOB — JIECTHUYHBIX IUIOIIAJ0K U IIEPHUIL.

Kpblielik — Ha3bIBACTCA BEPXHAS OrPaKJArollas KOHCTPYKLHS —3JaHUS,
3aIUIIAIONIAS €T0 OT aTMOC(EPHBIX BO3JACHUCTBUIN M COTHEYHOTO M3ITYUCHUS.

[lo KOHCTpPYKLMH KpBIIIK OBIBAIOT YepJayHble, COCTOSALINE W3 KPOBIU U
oOpelieTk WM CIUIOUIHOTO HAacTWia, KOTOPBIM OMHMpAeTCsi Ha CTPONWIA WU
CTPOUTENbHBIE (DEPMBI.

IToKpbITHE — BEpXHSSA Orpakaaroniasi KOHCTPYKIMS, OTAEISIONIas MOMELIEHUS
31aHMsI OT HAPYXKHOU cpeAbl M 3alllMIaomas X OT aTMOoc(epHbIX OCaaKoB. JTa
KOHCTPYKIUSI COBMENIAET (PYHKIIMU MOTOJIKA U KPbIIIK (OecuepayHas Kphiiia).

6.2 Hanecenne KOOPAUHAIIMOHHBIX OCeH M pa3MepoB
HA CTPOMTEJIbHBIX YepPTeKax

3maHre WM COOPY)KEHHE B TUTAHE PA3leisIIOTCS OCEBBIMH JIMHUSMU Ha P
AIIEMEHTOB. DTH OCH OTNPEACIISIONINE PACIIOIOKEHUE OCHOBHBIX HECYIIUX KOHCTPYKITH
(cTeH ¥ KOJIOHH), HAa3bIBAIOTCS KOOPAMHAIMOHHBIMU OCSIMH TPOAOJBHOTO U
MIOTIEPEYHOTO HATIPABIICHUSI.

PaccTosiare Mexay KOOpAMHAIMOHHBIMH OCSIMH B TUIaHE 3/IaHUS HA3bIBACTCS
wazsom, KOTOPBIA MOXKET OBITh MPOMOJBHBIM (BHOJH 34aHUS) ¥ TIONEPEUHBIM.
KoopanHanroHHble OCH MPOBOJIAT HA TUTAHE MO HECYIIMM Hapy)XHBIM M BHYTPEHHUM
cteHaM. UTOOBI ompenenuTh B3aUMHOE PACTIOJIOKEHHE HECYIIUX CTEH, KOHCTPYKIIUN
MEPEKPBITHSI, TIEPETOPOJIOK, JECTHUIHBIX IUIOMIAIOK U Ap., HA TIJIAHE 3JaHHS] HAHOCST
cetky oceil (puc 6.2). OHa sBusieTCs pa3MEpPHOM OCHOBOM, MO3BOJISIIOLIECH MpU
MIPOU3BOJICTBE CTPOUTEIBHBIX PA0O0T, TOYHO 3AJI0KHUTH (DYHAAMEHT 3[IaHUS U BO3BECTH
KAl TAJIbHBIE CTCHBI.

©

@

@ @ ©) @ ®

Pucynok 6.2 — MapkupoBka KOOpIAMHAIIMOHHBIX OCEH

[IpoionbHBIE M MONEPEYHBIE OCH MPOBOAAT HA YEPTEkKAX IITPUX MyHKTUPHBIMU
JUHUSMH W 0003HAYalOT MapkaMu B Kpyxkkax (puc 6.2). [lng MapKUpOBKH
KOOPAMHAIIMOHHBIX OCEeM MCHOJB3YIOT apaOckue MU(PpPbl U MPONUCHBIE OYKBBHI.
MapkupoBKy, Kak IpPaBUjIO, PACIOJArarT I10 JIEBOM M HWKHEHM CTOPOHAM ILJIaHA
3nanud. [locnenoBaTenbHOCT MAPKUPOBKU IPUMEHSIOT CJIEBA HAIIPABO U CHU3Y BBEPX.
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Hanecenune pa3mepoB Ha CTPOMTENBHBIX UYEPTEKaX MPOM3BOAMTCS HA OCHOBE
oOumx TpeOOBaHMII HAHECEHUS PA3MEPOB HA UYEPTEkKAaxX C YUYETOM JOINOJIHEHUH,
npenycMoTperHblx ECKJl u TOCT 21.105-79. Pa3aMepsl Ha CTpOUTEIBHBIX YEPTE)KAX
HAHOCAT B MWUIMMETpax 0e3 0003Ha4YeHHWS eauHWIl u3MepeHus. Jlomyckaercs
yKa3bIBaTh Pa3MepPbl B CAHTUMETPAX U MeTpax ¢ 0003HAYCHUEM €IUHUI] U3MEPEHUS UITU
0e3 ux 0003HAUYEHHUS, HO C YKa3aHUEM HX B TEXHUYECKUX TPEOOBAHUSX.

Pa3mepbl Ha CTPOUTENBHBIX UEPTEKAX HAHOCAT B BUJEC 3aMKHYTOU Lienu (puc.
6.3). Pa3mepsl 10nycKaeTcsl TOBTOPSTh.

Ha nepeceueHusix pasMEpHBIX JMHUI C BBIHOCHBIMH WJIM OCEBBIMU JIMHHUSIMU
IPOCTABJISIIOT BMECTO CTPEJIOK 3aCEUYKH B BUAE KOPOTKOW CIUIOIIHONM OCHOBHOM JIMHUU

JIIMHHOM 2. ..4 MM nox yriom 45° k pasmeproii muHuM (puc. 6.3).
S
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Pucynok 6.3 — HaneceHnue pa3MepoB Ha YepTexkKe IJIaHa 3JaHUs

OTMeTKH ypOBHEH (BBICOTA, TUIyOMHA 3aJI0KEHUsS] (PYHIAMEHTOB) OT HYJIEBOIO
(YpOBHsI 4MCTOTO T0J1a TIepBoro 3taxa) B coorBerctBuu ¢ ['OCT 21.105-95, nomemniaror
Ha BBIHOCHBIX JIMHUSX (WM JIMHUSX KOHTYypa) M 0003HA4alOT COOTBETCTBEHHBIM
3HaKOM. 3HaK OTMETKH YpoBHs (puc. 6.4) mpecTaBiigeT coO0H CTPENKY B BUJIE MPSIMOTO
yria, OMUPAOIIETOCsl CBOCH BEPIIMHONW Ha BHIHOCHYIO JIMHUIO, C KOPOTKUMH (2...4 MM)
CTOPOHAMH, IIPOBEAECHHBIMU TOJIIMHON OCHOBHOM JMHUM 110[ yrioM 45° K BBEIHOCHOM

JIMHAA COOTBETCTBYIOLIEH MOBEPXHOCTU. BEpTUKAIBHBIA OTPE30K M T'OPU30HTAIBHYIO
IIOJIKY 3HAKA BBINOJIHAIOT TOHKAUMHU JIMHUSMH.
+7.500

18 ‘
+3000

N
0.000
Youn.

- 1150
Vos.
Pucynok 6.4 — HaHeceHue 3Haka OTMETKH YPOBHEM

OTmeTKH YpOBHEH YyKa3bIBaIOT B METpPax C TPeMs ACCATUYHBIMH 3HAKaMH (pucC.
6.4). YcioBHYIO0 HyJleByr0 OTMETKYy o00o3HauaroT +0.000, oTMETKM HUXKE YCIOBHOM
HYJIEBO 0003HAUYAIOT CO 3HAKOM MUHYC, BBIIIE YCIOBHOW — CO 3HAKOM IUTIOC (pHC. 6.4).
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6.3 UepTe:xu MJIAHOB 31aHUI

IlnaHoM 37aHUsI HA3BIBAIOT WM300pa)KE€HHE 3[aHUS, MBICIEHHO PAacCEUYEHHOTO
TOPU30HTAJIBHOM IUIOCKOCTBIO Ha YPOBHE OKOHHBIX W JBEPHBIX IIPOEMOB U
CIIPOELIMPOBAHHOTO HA TOPU30HTAIIBHYIO INIOCKOCTh MPOEKIMHU, ITPU ITOM YaCTh 3JaHUS
MEXy TJIa30M HaOJIOAaTeNsi U CeKyIIeH MIIOCKOCThIO CUMTAETCS YAAJeHHBIM. Takum
o0Opa3oMm, TUIaH 37aHMs SBISIETCS €r0 TOPU3OHTAIBHBIM paspe3oM. Ha ueprexe mimana
3JTaHHS MOKA3BbIBAIOT TO, YTO IMOJYYAEeTCsl CEKYIIEH IIOCKOCTBIO M YTO PACHOJIOKEHO
noa He# (puc. 6.5). [lo mpaBuiam BBIMOJHEHUSI CTPOUTENBHBIX YEPTEXKEH IIIaH 3JaHUs
pacrnosararot noj gacajoM Ha JUHUSX MPOEKIIMOHHBIX CBSI3EH.

[Inan 3paHus naeT npeacTaBlieHHE O €ro pasMepax U ¢Gopme B IUIaHE,
pacnoyIOKEHUE OTHENbHBIX TMOMEIIEHUM, JIECTHUYHBIX IUIOIIAJOK M Mapuiei,
neperopojiok u T. A. Ha mnaHe 34aHUs MOKA3bIBAalOT OKOHHBIE U JIBEPHbBIE MPOEMBI,
pacnoyioKEHUE JIECTHUL, JU(TOB, HECYIIUX CTEH W TEePEeropofoK, CaHUTAPHO-
TEXHUYECKOTO 000pYyI0OBaHUS U T. JI.

Bepxrnas yacms
3danus ydarena

‘ Hanpabrewue npoeyupobarius

Pucynox 6.5 — ObpazoBanue 1miaHa 37aHus

Memoouka evluepuueanus niana 30aHUA

BrruepunBanue IUIaHa 3J1aHUs PEKOMEHIYETCS B clenytoen
NOCJIEIOBATEIbHOCTH

1. TOHKOW IUTPUXIYHKTUPHOW JIMHUEW HAHOCAT NPOJOJBHBIE M IONEPEYHBIC
KOOpAMHAIMOHHBIE OcH (puc. 6.6 a).

2. BpluepunBarOT TOHKMMH JIMHUSMH BCE HApPYKHbIE U BHYTPEHHUE CTEHBI, (puUC. 6.6
0), a Tak)ke HAHOCAT TOHKUMHU JIMHUSAMU TIeperopoku (puc. 6.6 B).

3. BmecTo pacrmosiokeHHBIX Ha cXeMe OyKBEHHbIX O0003HAUeHHMI OKOH M JBEpei
TOHKOW CIUIONIHOW JIMHWEH TMOKa3bIBAlOT WX YCIOBHOE Tpaduueckoe
nzoopaxenue mo 'OCT 21.501-93 (puc. 6.6 ).

Hapy>xHble 1BEpH IO MPOTUBOIIOKAPHBIM HOPMAaM JOJKHbBI OTKPBIBAThCS HAPYXKY,
a JABEpU C JIECTHUYHOM IUIOIIAJKU B KBAPTUPY — BHYTPh KBapTUpbl. OTKpbIBaHME
IBEepel B Ipelnenax KBapTHUPBL, 3aBUCUT OT €€ IJJaHUPOBKM M yJ0OCTBaMu
AKCIUTyaTali [IOMEIICHUH.
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Pucynok 6.6 — [TocneqoBaTenbHOCTh BEIYEPUUBAHUS TUIaHA 31aHUS

4. BpluepunBalOT CaHUTAPHO-TEXHUYECKHE MPHUOOPHI (pHUC. 6.6 1) W JECTHUILY IO

MpeIBapUTEIbHBIM pacyeTam.

BrruepuriBanue OKOH, JBEpEH, CAHUTAPHO-TEXHUYECKUX M HArpeBaTEIbHBIX
npuOopoB (yMBIBAJILHUK, PAKOBUHA, YHUTA3, BaHHA, ra30Bas IJIMTA, Ta30Basi KOJIOHKA),
a TakkKe KaHaJIOB JUIS BBITSDKKHM OTXOMSIIMX Ta30B OT Ta30BBIX NPUOOPOB U
BEHTHJISIIIMOHHBIX KaHAJIOB MIPOU3BOJAT B COOTBETCTBUU ¢ TpeboBanusmu ['OCT 2.726-
70* u I'OCT 21.501-93.

5. Ha yepTexe HaHOCST BBIHOCHBIE U pa3MEpPHbIE JIMHUU (puUC. 6.6 €), IPOCTaBIIAIOT
BCE HEOOXOIMMBIE pa3Mephbl, JENal0T COOTBETCTBYIOIME Hamanucu. [lmomranu
OT/ICJIbHBIX MOMEIIIEHUI MPOCTABISIOT B MPABOM HUXKHEM YIJIy B KBaJpaTHBIX METpax
(0e3 ykazaHusl €IMHUI] U3MEPEHUS) C IBYMS NECATUYHBIMHU 3HAKAMU TIOCIE 3aIsATON U
YEpPTOU BHHU3Y.

6.4 BoiuepuuBaHue yeprexeit pacanos 31aHUA

dacanaMu Ha3BIBAIOT BHUJIBI 3[IaHUN CIiepeau, c3aau, cOoKy. Bum 3manus cBepxy
HA3bIBAIOT TUIAHOM KPHIIIIH.

Ha gepTexxax (acamoB 3maHuil TOKa3pIBAIOT BHEITHUHN BH]T 3aHUS, PACTIOIOKECHUE
OKOH, JIBepel, OAIKOHOB, HAJTMYHHUKOB U T. TI. (puc. 6.7).
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Pucynox 6.7 — ®acanabl 31aHui

Memoouka eviuepuueanus acaoa

1. Hag gyeprexoM miaHa 3/1aHUs HAHOCSAT TOPU3OHTAIBHYIO JIMHHUIO, 0003HAYAIOIIYIO

JIMHUIO YPOBHS 3eMJH (puc. 6.8a).

2. HaHocsaT kpaiiHue KOOpAMHAIIMOHHBIE OCH W OOIIMN KOHTYp 3[aHHs, a TaKxke

BBICTyHAIOIIHE ero yacTu (puc. 6.8 0).

{1 3TOTO OT YpOBHSI 3€MJIM MOCJIEIOBATENIBHO OTKJIA/IBIBAIOT BEJIIMYMHY LIOKOJIS,
BBICOTY NOMEUIEHUs 1-ro 3Taxa, TOJILMHY MEXKIYITaXHOIO IMEPEKPBITUS, BBICOTY
MOMEIIEHHUS 2-T0 3TAXKA, TOJIINHY Y€pAAYHOTO MEPEKPHITHUS.

[{okosbHAsE 4YacTh 3[aHMs, PACHOJIATAMOIIASCAd HAa YpPOBHE Iona 1-oro sraxa,
BBIXOIUT 34 IJIOCKOCTH cTeHEI Ha 30-40 MM.

3. BoluepunBaioT apXUTEKTYpHBIEC 3JIEMEHTHI (acana (OKOHHbBIE M IBEPHBIC MPOEMBI,

KO3BIPEK HaJ[ BXOJHOM JIBEPHIO, KAPHU3, KPbIITY) (pUC. 6.8 B).

4. Kpeoiry Ha (acaze BhIUEPUMBAIOT C IUIaHA KPBIIIH METOOM MPOCIIUPOBAHUS JTUHUAN

KOHBKOB U pedep Mo UX JJIMHE U YKIOHY.

BrluepunBaloT OKOHHBIE TMEPEIUIETHI, JBEPH, NPOCTABISAIOT 3HAKH BBICOTHBIX
ormeToK. CrpaBa u cieBa OT u300pakeHus Ha pacctosHuu 10-15 MM mpocTaBistOT
BBICOTHBIE OTMETKH YPOBHS 3€MJIM, LIOKOJISl, HU3a U BEpXa MPOEMOB, KapHU3a U BEpxa
KpOBIIN.

Pa3mepsl Ha yepTexkax ¢acaga He HAHOCST, TOKA3BIBAIOT TOJIBKO KOOPAUHAIIMOHHbBIE
OCH CTEH, PACIOJIOKEHHBIX 10 YIJIaM 3/IaHHS.

Ueprexku (acanoB MMEHYIOT MO KpaHUM KOOPAMHAIMOHHBIM OCSM, HalpuMeEp,
OACAJL 1-7, unu no oguou ocu, Hanpumep, DACAJL o ocu A.

5. [IpoBepstoT cooTBETCTBUE (hacaja C MIIAHOM M OKOHYATEILHO 0OBOAAT (pacas.

BunuMmbie KOHTYpBI Ha uyepTekax (acaZoB BBIMOIHSIIOT TOHKOW CILTOIIHONM JIMHUEH,
a JIMHUIO KOHTypa 3€MJIM, BBIXOSIIYIO 3a Mpenensl (acaga, MOKa3bIBaIOT TOJICTOM
CILIOIIHOW JINHUEM.
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Pucynox 6.8 — IlocnenoBaTenbHOCTh BhIUEpUMBaHUs (Dacana 3maHus
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6.5 Yepre:xu pa3pe3oB 31aHuUil

Pa3pe30M Ha3bIBaAIOT I/I306pa}KCHI/IC 3JaHHAd, MBICJICHHO PaCCCYCHHOT'O
BCpTHKaHBHOﬁ IINIOCKOCTBIO M CIIPOCHHUPOBAHHOIO Ha INNIOCKOCTh  IIPOCKIHH,

napauiCjibHO CCKYIHCﬁ m1ockocTu. IlonoxxeHue CCKYH.ICﬁ IIJIOCKOCTH 3a4ak0T Ha IIJIaHC
3JIaHMS JTUHUECH CCUYCHUS.

(lepeduaa 4acme
3da0HUA ydanewa

Hanpabaenue
N npoeyupobanua

Paspes 11 Paspes 2-2
=

A I04EL

- —'_'_. -
[lonepedHsi paspe3 [padonsHslt paspes

Pucynok 6.9 — O6pa3oBaHue Ipo10JILHOTO U MONEPEUHOTO Pa3pe30B 3AAHUS
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PaSPCBBI BBIIMIOJIHAIOT 10 HauOojee BaXHBIM B KOHCTPYKTHUBHOM  HJIN

APXUTEKTYPHOM OTHOLIEHHUHM 4YacCTAM 3[aHUA: [0 JECTHUYHOM KIETKE, OKOHHBIM U
JIBEPHBIM MPOEMOM C I1€JIbI0 HauOObIIeH NHHOPMATUBHOCTH.

Pa3pe3bl ObIBalOT momepeyHble W MpoAoJbHbIE. [lomepedHbiM Ha3bIBAIOT pas3pes,

IJic BEepPTHKAJIbHAS CEKyIlas IJIOCKOCTh TEPIEeHIUKYISpHA TPOJOJBHBIM CTEHAM
3IaHUSIM, TIPOIOJILHBIMU — KOT/J]a TapajuiesibHa (puc. 6.9).

[—

Memoouka eviuepuueanus paspesa

CnpaBa oT uepTexka (acama 37aHMS TPOBOJAT JIMHUIO YPOBHS 3€MJIM B
MPOEKIIMOHHOW CBS3U C YpPOBHEM 3eMJM (acaga, a Takxke JIMHUIO YPOBHS ToOJia
nepBoro 3taxa (T.e. Hyneyro otmetky 0,000) (puc. 6.10 a).

[IpoBomaT BepTUKAIBbHBIE KOOPAWHAIMOHHBIE OCH  OCHOBHBIX  HECYIIHX
KOHCTpYKIu# cTeH (puc. 6.10 6). PaccTostare Mexmy ocsimu OepyT ¢ TIaHa 37aHus.
HaHocSAT TOHKMMU JMHHSIMU TIO BEPTUKAIW KOHTYypa HAPYXKHBIX W BHYTPEHHHX
CTEH, KOTOpbIE MOMAaJalT B pa3pe3. Bce MmocTpoeHus Npou3BOJAAT HAa OCHOBE
yepTexa 1iaHa 3nanus (puc. 6.10 B).

[lepneHAUKYISIPHO KOOPAMHAIIMOHHBIM OCAM YEpPTAT TOPU3OHTAIIbHBIE JIMHUU
YPOBHEM: 10JIa BCeX ATaxeH, MEXAyITAKHbIE U YepAauHbIe IEPEKPHITUSI U KaPHU3BI
(puc 6.10 r).

BrluepunBatoT KOHTYp CKaTOB KPBILIH, AJI 3TOI0 UCIOIL3YIOT MOCTPOCHHBINA paHee
miaH Kpeiu (puc 6.10 ).

HameuaroT B HapyXHbIX W BHYTPEHHUX CTE€HAaX W MEPEropojKax OKOHHBbIE U
JIBEpHBbIE TMPOEMbI, a TaKK€ BUIUMBIC JBEPHbIE NPOEMbI U JIPYyTU€ HIIEMEHTHI,
pPacHoJIOKEHHBIE 3a CEKYIIEW IUIOCKOCThIO, HAHOCAT KOHTYPbI NEPEropoaoK (puc.
6.10 e). BbluepunBarOT JECTHUYHYIO KIETKY IO MPEABAPHUTEIBHO CIEIaHHBIM
pacueram.

[Tox Hapy>XHBIMH W BHYTPEHHUMH CTEHAMHU 3JaHUS BBIYEPUMBAIOT (DyHIAMEHT
(puc. 6.10 x).

[IpoBOmAT BBIHOCHBIE W pa3MEpHBIC JIMHHWH, MPOCTABISIOT Pa3MEpPbI, BHICOTHHIC
OTMETKHU, MapKUPOBKY KOOPIUHAIIMOHHBIX oceil (puc. 6.10 3).

[Tpou3BOAST OKOHUYATEIBHYIO OOBOJKY CEUYEHUH, MPOCTABISIOT BCE OTMETKH H
pa3Mephl, YKa3blBAIOT HAMMEHOBAHME pa3pe3a. BBINOMHSAIOT IITPUXOBKY CTEH,
dbyHlaMeHTa, TpyHTa, MONABUIMX B IUIOCKOCTh pa3pe3a C y4eToM TIpaduyecKoro
0003HaYeHHs MaTepHaa.
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Pucynok 6.10 — I[TocinegoBaTenbHOCTh BEIYEPUUBAHUS pa3pe3a 3aHus



56
MeToauyeckue peKoOMeHAAIUM JJIsl MOATOTOBKYU K MPOMEKYTOYHOI aTTecTAllMU

L{enb mpomMeXyTOUHOM aTTecTaluy 00YyJaroIUXCsl — KOMIUIEKCHAs U OOBEKTUBHAS
OLICHKa KauecTBa YCBOEHHSA OOYYaIOIIMMUCSA TEOPETHUUECKUX 3HAHUH, YMEHUs
IIPUMEHATH IIOJYYEHHBIC 3HAHWS B PELICHWHM MNPAKTUYECKUX 3a1ad IIPU OCBOCHUHU
y4eOHO! JUCIMILTUHBIL.

Hucuunnuna «HauepratenbHas reometpusi. MmxxkenepHas rpadukay usydaercs B 1
u 2 cemectpax. Ilo OKOHYaHMM NEPBOrO ceMecTpa MNPOMEKYTOUHAS AaTTECTALUs
npoBoautca B (opme nuddepeHnupoBaHHoro 3adera. Ilo OkOHUaHMM BTOPOroO
ceMecTpa CIaeTcs dK3aMeH.

B nepuos nmoAroToBkH K 3a4eTy M dK3aMeHYy OoOydaroluecss BHOBb 0OpaIaoTCs K
OpOHAEHHOMY YyuyeOHOMY Marepuany. llpu 3TOM OHM HE TONBKO 3aKpEIUISIIOT
IOJlyYEHHBIE 3HAHMs, HO M TMojdy4daroT HoBble. IlogroroBka oOyuaromuxcs K
IPOMEXYTOUHOM aTTeCTallMK JOJIKHA BKJIKOYATh B c€0s TpU JTara:

- caMoCTosTeNbHas paboTa B TEUEHUE CEMECTPA;

- HEMOCPEACTBEHHAs MOJrOTOBKA B JIHHU, MPEALICCTBYIOIINE 3a4eTy/IK3aMeHYy I10
TE€MaM Kypca;

- IOAATOTOBKA K OTBETY Ha BOMPOCHI, COAEpIKAIINECsS B Ouerax.

OCHOBHBIM UICTOYHUKOM ITPU MOJTOTOBKE K 3a4€Ty M 3K3aMEHY SIBJIIETCS KOHCIEKT
JeKIUH, rae y4eOHbI Marepuan JaeTcsi B CHCTEMaTU3MPOBAHHOM BHUJE, OCHOBHBIC
MOJIOKEHUSI €ro JIETANU3UPYIOTCS, TMOAKPEIUISIOTCS COBPEMEHHBIMH (akTaMu U
uHpopMalue, KOTOpble B CHUJIy HOBU3HBI HE BOLUIM B OMYOJMKOBAHHBIE IE€YAaTHBIE
UCTOYHUKU. B XO7€ MOArOTOBKM K 3a4eTy M 3K3aMEHY OOydaroluMcsi HEOOXOIUMO
oOpaliaTe BHMMAaHHE HE TOJIBKO HAa YPOBEHb 3allOMMHAHHS, HO W HA CTEICHb
NOHMMAaHUS U3JIaraeMbIX IIPOOJIEM.

JUIsL yCIIEIIHOTO IPOXOXACHUS IPOMEKYTOUYHOM aTTECTalUU IO JUCLUIUIMHE
«HaueprarenbHas reomerpus. MHxenepHas rpadukay HE0OXOAUMO HNOATOTOBUTHCS O
CIEAYIOUIEMY IIEPEYHIO BONPOCOB U NMPAKTUYECKUX 3aJaHUN.

[lepedyeHb BOMPOCOB ISl TPOBEJICHUS TPOMEKYTOUHOM aTTECTAIUH
(B popme nuddepeHupoBaHHOTO 3a4€Ta) MO0 UTOTaM OCBOEHHS TUCIIUTUIMHBI
«HaueprartenpHas reomerpusi. mxenepnas rpadukay

1. Cmoco6s! mpoernupoBanus. OCHOBHBIE CBOMCTBA MapaylIeIbHOTO MPOCIIMPOBAHHUSL.

2. KoMIuieKCHBII YepTexX TOUKH.

3. Knaccuduxarms npsameix. [Ipsimbie o0111ero 1 4acTHOTO MOJOKEHUSI.

4. Ilpsimas obuiero nosioxxeHus. Cieapl NpsMOH JIMHUY.

5. IIpsmble ypoBHs. [lepeuncnuts ux, 1300pa3suTh Ha KOMIIJIEKCHOM YEPTEXKE.

6. Ilpoenupyromue npsmele. [lepeuncauts ux. Kak pacrnomnaratorcss ux npoekuuu Ha
KOMIUIEKCHOM 4epTexe?

7. Metoa npsAMOYTOJIbHOTO TPEYTOJIbHUKA.

8. BzanMHOe pacnosokeHue AByX MPSMbIX B IPOCTPAHCTBE.

9. CkpemmBaromuecs npsiMpie. MeToJ KOHKYpPHPYIOLIUX TOYEK.

10. Teopema 0 mpoeUPOBaHUU NPSIMOTO YIJIA.
11. Crioco6sl 3aanust TNIOCKOCTH Ha yepTexxe. Chaeapl MIOCKOCTH.
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12. Knaccuduxamuss  miaockoctedl  (pacrloyiokKeHHe  IUIOCKOCTH  OTHOCHUTENIBHO
MIJIOCKOCTEN MPOESKIIHI).

13. [1nockoctu ypoBHs. Kak pacronararoTcst UX MpOEKIUU Ha KOMIIJIEKCHOM 4epTexe?

14. Tlpoenupytoriye mIocKoCTH, UX N300pakeHne Ha KOMIUIEKCHOM depTexe?

15. Ilpsamas m Touka B miockoctu. Kak ompenensercsa Ha deprexe, MPUHAIIEKUT JIA
npsiMasi MII0CKOCTH?

16. OcoOble TMHUH MIIOCKOCTH.

17. ITapannenbHOCTh NPSAMOU U IUIOCKOCTH.

18. IlepneHaAUKYISIPHOCTD IPSIMOM U INIOCKOCTH.

19. Crioco6bl ipeodpa3zoBaHusi KOMIJIEKCHOTO YepTeKa.

20. Metpuueckue 3amaur. Croco0 3aMeHbl IUIOCKOCTEH MNpPOEKUMH (CYLIHOCTb
croco6a).

21. Metpuueckue 3agauu. Crnoco0 MIOCKOMApaIENbHOIO NEPEMENIECHUS (CYIIHOCTb
croco6a).

22. OcHOBHBIE BHUABI MHOTOrpaHHHUKOB. JlaiiTe ompexneneHne nupamuabl. M3 kakux
AJIIEMEHTOB COCTOMT MHOIOTPaHHUK?

23. IloBepxHoctu Bpamenus. [lumunanp. Kakue ¢urypsl moiydaroTcss B CEUEHUHU
UUJIMH]IPA TII0OCKOCTHIO?

24. TloepxHoctu BpameHus. Konyc. Kakue ¢urypsl momyuyarorcs B ceUeHUH KOHyca
Pa3IUYHBIMU [JIOCKOCTSIMU?

25. lloBepxnoctu Bpamienus. Chepa. Kakas ¢urypa mosydaercss mpu IepeceueHuun
cdepbl INIOCKOCTbIO?

IlepeueHb NPaKTUYECKUX 3a0aHNUN I TPOBEACHUS IPOMEKYTOUYHON aTTECTALUN
(B popme nuddepeHupoBaHHOTO 3a4€Ta) MO UTOTaM OCBOEHHS! TUCIIUTIIMHBI
«HauepraTtenpHas reomerpusi. mxenepnas rpadukay

1. TlocTpouTh TOYKY MeEpeceueHUs MPSAMON C TUIOCKOCTBIO OOIIETO TMOJOXKEHUS M
ONPENEIIUTh BUAUMOCTD Y4aCTKOB 3TOU IPSMOM.

2. Tloctpouth AMHHIO HAMOONBIIETO HAKIOHA IUIOCKOCTH K TOPU30HTAIBHOMN
(¢ppoHTaTBHOM) MIIOCKOCTH MPOESKITHA.

3. Ompepenutb yroa HauOOJBIIETO HAKIOHA IUJIOCKOCTH K TOPU30HTAIBHON

(bpoHTaNBHOI) MIOCKOCTH MPOCKITUH.

[TocTpouTs Cienpl MPsIMOM.

Uepes TOUKy A MPOBECTU MPSIMYIO, CKPEIIUBAIOLLYIOCS € IPSMOiA /.

Uepes TOUKy A MPOBECTU MPSAMYIO, IEPECEKAIOILYIO TPSMYIO /.

B miockocTu mocTpouTh ropu3oHTalb (GpoOHTANB).

[Toctpouts (GpoHTANBEHBIE (TOPU3OHTAIBHBIE) TMPOEKIUA TOYKH € TPSIMOH,

IPUHALIEKANINX ITIOCKOCTH.

OnpenenuTs HATYPATBHYIO BETUYNHY OTPE3Ka MPSAMON OOIIETO MOJIO0KEHUS U YTIIbI

HAKJIOHA €r0 K MJIOCKOCTSIM MPOEKIIHIA.

10. Onpenenuts KpaTyailiee pacCTOSIHUE OT TOUKH JO IUIOCKOCTH.

11. Onpenennutpb Kparyainiee pacCTOSHUE OT TOUKHU JO MPSMOM.

12. Onpenenuts HATYpaJbHYIO BEIMYMHY TPEYTOJbHUKA.

13. Onpeaenuth pacCTOSIHUE MEXY MapaJlIeIbHBIMU MPSMBIMHU.

14. Onpeaenuth KpaTyaiiee pacCTOSHUE MEXAY CKPEIIMBAIOIIMMUCS TPSIMBIMH.

XNk

o
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15. Onpenenutb HaTypaJIbHYIO BEJIMYUHY JIBYTPAaHHOTO YTJIA.

[lepeuens BOpOCOB AJis MPOBEACHUS TPOMEKYTOUYHON aTTECTALUN
(B popme 3K3aMeHa) 10 UTOraM OCBOCHHSI TUCHUILINHBI «HauepTaTenbHas reoMeTpus.
WnxenepHas rpadukar»

1. Kakue popmarts! nuctoB ueptexeit ycranasiauaeT ['OCT 2.301-68?

2. Kakue tunel inanid ycranaauBaetr ['OCT 2.303-68? MIX 0oCHOBHOE Ha3HA4YEHHE.

3. B xakux mpenenax peKOMEHIyeTcsi OpaTh TOJIIMHY OCHOBHOM CIUIONTHOM JIMHUU TIO
I'OCT 2.303-68?

4. Kako# TOJIIUHBI TOJKHBI ObITH Pa3MepPHBIE U BHIHOCHBIE TUHUU?

5. Uto takoe macmtab yeprexa? Kakue macmradol ycranainuaeT ['OCT 2.302-68?
6. Kakue Tunel u pazmepsl ueptexxknoro mpudra ycranaBiausaet I'OCT 2.304-817?

7. Yto Ha yepTexe HazbIBaeTCs n3oopaxkennem? Kak oHu aenarcs B 3aBUCUMOCTH OT
conepxanus?

8. Kakoe n3o0paxeHne Ha3bIBAE€TCs BUJIOM U CKOJIBKO UX MOXKET ObITh Ha YepTexe?
Kakue BUIbI SIBASIIOTCS OCHOBHBIMU?

9. Kakoe n3o06paxenue HazbiBaeTcs pazpesoM? Kak gemsitcst pa3pessl B 3aBUCUMOCTH OT
HaIpPaBJICHUS CEKYIIUX MIOCKOCTEN?

10. Kakoe nzo0pakenne Ha3biBaeTcs ceueHnemM? Kakue ObIBatOT ceueHus?

11. Kakue cyniecTByroT criocoObl HAHECEHHS pa3MepOB?

12. Ha xkakoM MHHIMaJIBHOM PACCTOSIHUHM OT KOHTYpa U300pakKeHHUS PEKOMEHTYETCS
MPOBOAUTH Pa3MEpHbIC TUHUU?

13. Kakum 10mxHO OBITH KOJIMUECTBO pa3MEPOB Ha YEPTEKE JIeTan?

14. Kakoe coequHeHne Ha3bIBaeTCs HEpa3beMHbIM? Kakue coequHEHNs] OTHOCSTCS K
HEpPa3bEMHBIM?

15. Kakoe coequHeHnne Ha3bIBaeTCs pa3beMHbIM? Kakue coeJuHEHNs] OTHOCATCS K
pa3beMHBIM?

16. Haznauenue pe3r6. Knaccudukaims pe3no0.

17. Kak o603HauaeTcst MeTpruaeckas pe3poa’?

18. Kak n3zo0paxaetcst Hapy»kHas pe3p0a Ha yeprexe? Kak nzobpakaercs pe3pda B
OTBEPCTHH?

19. Kak BeIMOSHSAETCS MTPUXOBKA JIETAJH, €CIIM B pa3pes momnaia pe3noa, 0TBEpPCTHE,
CTEP>KEHb?

20. JlaiiTe onpenenenue netanu. Kakoi Bua u3nenus Ha3plBaeTcsa COOPOUHOIM
eAUHULICH?

21. Kakoii uepTex HazpiBatoT cOopouHbiM? Kakue pazMepsl coiepKUT cOOpOUHBI
yepTexK?

22. Yo Ha3bIBaETCSA AETAIUPOBAHUEM COOPOUYHOIO YEPTEKA U KAKOBO €r0 Ha3HAYEHUE?
23. Yto Takoe cnenudukarms’?

24. Yto Ttakoe 3cku3 Aetanu? Uto Takoe paboumii uepTex aeraiu’?

25. Yto npeacTapisiioT co00M KOOPAMHAIIMOHHBIE OCH Ha CTPOUTEIIbHBIX YepTexKax?
[IpyuHLIMT MApKUPOBKU KOOPAUHAIIMOHHBIX OCEH.

26. Kakue yepTexu Ha3bIBalOTCS CTpouTeNbHbIMU? Kakoit crioco® HaHECeHHs pa3MepOB
MPUHUMAETCSI HA CTPOUTENBHBIX YepTEHKAX?
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27. Yto Ha3pIBaeTCs IJIaHOM 3/1aHusA? YTo Ha HeM u300paxkaroT?

28. Kak n300pakaroTcsi OKOHHBIC U JIBEPHBIC MPOEMBI Ha TIJIaHE 3/1aHKS?

29. Yto npencrasisieT coooi ¢acaja 31aHus U UTO MOKA3bIBAIOT HA HEM?

30. YUro mpencraBusieT coO0M pa3pe3 3/1aHus U KaKue KOHCTPYKTUBHBIE DJIEMEHTHI
3[aHUS] HA HEM BbIYE€PUUBAIOT?

31. Kak rpaduuecku n300paxaroTcst IECTHUUHbIE MAPIIX Ha TUIAHE 3JaHUs?

32. Kak o0003HaualoT BBICOTHBIE OTMETKM YpPOBHS M Ha KaKUX M300paKEHUSIX
CTPOUTENIPHOTO uepTeka MX HaHociAT? UTO NpUHUMAIOT 3a HYJIEBYIO OTMETKY Ha
CTPOUTEIIbHBIX YepTexax?

IlepeueHb MpaKTUYECKUX 3aJaHNUN IS TPOBEACHUS POMEKYTOUYHON aTTECTALUN
(B popme 3K3aMeHa) 10 UTOraM OCBOCHMSI TUCHUILINHBI «HauepTaTenbHas reoMeTpus.
WnxenepHas rpadukar»

1. ITocTpouTh TpU NPOEKIUH MUPAMUIBI C IPU3MATUYECKUM BBIPE3OM.

2. ITocTponUTh KOMIUIEKCHBIA YEPTEK MPU3MBI C IPU3MATUUECKUM BBIPEZOM.

3. BBINOHUTH KOMIUIEKCHBIN YEPTEX YCEUEHHOW MUPAMU/IBI.

4. ITocTpoUTh TpU MPOEKIIUU YCEUEHHON TPU3MBI.

5. IlocTpouTh KOMIUIEKCHBIN YEPTEXK YCEUEHHOTO KOHYCA (LIMIUHAPA).

6. I[TocTponTh KOMIUIEKCHBIN YEPTEXK LUIMHIPA (KOHYCA) C IPU3MATHYECKUM BBIPE30M.

7. IlocTpouTh ABE MPOEKIUHU KOHYCA (C(pephl) C NPU3MATUYECKUM BBIPE30OM.

8. Hanectu pasmepbl, HEOOXOIUMBIE JUIsl W3TOTOBJIEHUS NI€Tald, B COOTBETCTBUM C
I'OCT 2.307-2011.

9. Iloctpouth nBa (TpH) BUAA JAE€TaNU 10 3aJaHHBIM pa3MepaM; BbINOJIHUTH
(G poHTaNBHBIIN pa3pe3, COBMECTUB MOJIOBUHY BHJIa U MOJIOBUHY pa3pesa.

10. IlocTpouTh Tpu BHUIA AETAIH MO €€ aKCOHOMETPUUECKOMY H300paKeHUIO0, HAHECTH
pa3meps.l.

11. HauepTuth HapyXHYyIO pe3p0y M0 3aJaHHBIM pa3Mepam.

12. HauepTuTh BHYTPEHHIOIO pe3b0Y M0 3aJaHHBIM Pa3MepaM.

13. BeraepTuth pe3p00BOE COEAMHEHUE JIETATICH, IPOCTABUTH pa3Mep PE3hObI.

14. ITocTpouTh MIIaH BTOPOrO 3TAXKa KUJIOTO 31AHHUSL.

15. Hanectu HeoOX0AMMBIE pa3Mepbl U MapKUPOBKY KOOPJAMHALIMOHHBIX OCEN Ha IJIaHe
3/1aHHUSL.
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CaoBaps TepMuHOB 1o aucuuninue «HavyeprareabHasi reomeTpus.
HNukenepHas rpadpuxa»

Pa3znea 1. HaueprarensHasi reoMeTpusl.

I'opuzonTans — »3T0 mpsAMas, NapaieiabHas TOPU3OHTAIBHOM IUIOCKOCTH
npoekuui I1;.

I'opu3zoHTanbHast NJIOCKOCTHL YPOBHA — OTO IUIOCKOCTb, HapajuleibHAs
TOPU30HTAIBHOM IUIOCKOCTH MpoeKunit I1;.

I'opu3zonTanbHo  mpoenuMpylIas  IJIOCKOCTB  —  3TO  IUIOCKOCTb,
NEPIICHIUKYJISIpHAS TOPU30HTAIBHOM MIIOCKOCTH npoekuuid I1;.

I'opu3zoHTaNIbHO MpoeHUPYOWIAA NPAMAsA — 3TO MpsAMasi, NEPHIEHAUKYJISIPHAs
TOPU30HTAIBHOM MJIIOCKOCTHU MpoeKiui 11;.

Konyc — teno, orpaHM4eHHOE KOHUYECKON MOBEPXHOCTHIO U OCHOBAHHUEM.

JIuHum HauOOJIbIIEr0 HAKJIOHA IUIOCKOCTH — 3TO MpsMbIE, NMPUHAIJIEKAIINE
IJIOCKOCTHU U MEPIICHIUKYJIIPHBIE €€ JIUHUSM YPOBHSI.

MeTpH4yecKUMH 3aa4aMHU HA3bIBAIOTCA 3aa4M Ha ONPENEICHUE HATYPaJIbHbBIX
T€OMETPUUECKUX BEJIMYUH: IJTUH OTPE3KOB, YIJIOB, INIOCKUX (pUTyp H T.1.

MHOrOrpaHHUKOM Ha3bIBAETCS T€OMETPUYECKOE TEJIO, MOBEPXHOCTh KOTOPOTO
COCTOMT U3 HECKOJNbKMX mIockocted. Ilmockue urypel, orpaHuyuBaronine
MHOTOTPaHHHUK, HA3bIBAIOTCA TIPaHAMM. ['paHu nepecekaroTcss Mexay coboi 1o
OpsIMBIM JIMHUSAM, KOTOpBIE Ha3bIBatoTCsl pedpamm. PeOpa mepecekaroTcss B TOUKAX —
BEPIIMHAX MHOTOTPaHHUKA.

IIupamugoii Ha3bIBa€TCd MHOTOTPAHHUK, y KOTOPOro OOKOBbIE TpaHU —
TPEYrOJIbHUKHU, UMEIOIME OOIIYI0 BEPIIMHY, & OCHOBAHHE — IJIOCKUI MHOTOYTOJIbHUK.

IIpu3moii Ha3bpIBaeTCsi MHOTOIPAHHHUK, Y KOTOpPOro OOKOBbIE TpaHH —
NPSMOYTOJbHUKYA WM NapajuleJIoTpaMMbl, a OCHOBAHUSAMM CIIy’)KaT JIBa PABHBIX
MHOT'OYT'OJIbHUKA.

IliockocTh 0010 MMOJIOKEHMSI — OTO IUIOCKOCTh, HE IapajulelibHasi U HE
MEPIIEHAUKYJISIPHAS HU OJJHOM U3 IJIOCKOCTEN MPOEKIIUH.

Ili1ockoCcTH YPOBHSI — 3TO IUIOCKOCTH, NMAPAIIIENBHBIE OJHOM M3 IUIOCKOCTEM
IIPOECKLINMN.

IToBepXHOCTBLIO BpallleHUsl HAa3bIBAIOT IOBEPXHOCTD, ITOJy4aEMYI0 OT BPAILICHHS
KaKou-1100 00pa3yromeil IMHUU BOKPYT HEMOABHKHOM MPSAMOI — OCH TOBEPXHOCTH.

IHosuumoHHble 3agayM — H3TO 3374a4¥ Ha B3aUMHOE DPACIOJIOKECHHE
r€OMETPUYECKUX OOBEKTOB B TMPOCTPAHCTBE (NMPUHAMJICKHOCTh, IE€PECEUCHHUE,
napayieabHOCTh U T.I1.).

IIpoenupyromue MIOCKOCTH — 3TO IUIOCKOCTH, NMEPIEHAUKYISPHBIE OJHON W3
TUIOCKOCTEMN MPOEKIUN.

IIpoenupyromue mnpsiMmple — 3TO MpsAMbIE, NEPHECHIUKYJSAPHbIE OJHOW U3
TUIOCKOCTEMN MPOEKIUN.

IpodpuabHas MIOCKOCTH YpPOBHA — IUIOCKOCTb, NapajlienbHas MNpoduiIbHOM
IJIOCKOCTH mpoekuuid 1.

[podunbHasa mnpsiMasi ypoBHA — TpsiMas, MapaienbHass MOPOPUIbHON
IJIOCKOCTH Ipoekuuid 1.



61

IIpopuiabHo npoenupyrOmAas MJIOCKOCTh — 3TO INIOCKOCTh, NEPIEHAUKYIISIPHAS
npodUILHOMN TIJIOCKOCTU MpoeKiuit I1s.

IIpopunbHo npoenupyolas npsaMass — O3TO IpsAMas, NEPIECHINUKYJApHAs
npoUIBHON TIOCKOCTH mpoekiuii I1s.

IIpsimass o0miero moJoKeHMsl — O3TO HpsMas, HE TMapauieJbHas W He
NIEPIICHINKYJIIPHAs HU OJHOU U3 IIJIOCKOCTEN MPOEKIUHM.

IIpsimble ypOBHSI — DJTO MNOpsSMBIE, NapaJUICIbHBIE OJHOM M3 IUIOCKOCTEN
IIPOECKLINAMN.

CaenamMu IUIOCKOCTH HA3bIBAIOT JIMHUM IEPECEUCHMS] AAHHOM IIJIOCKOCTU C
IJIOCKOCTAMU IIPOEKIINM.

CaenamMu mpsIMO#l HaA3bIBAIOTCS TOYKM NEPECEUYEHUS MPAMOUW C MIOCKOCTSIMHU
MPOCKIIUH.

Cdepa (mmap) — noBepxHOCTh, 00pa30BaHHAsI MHOYKECTBOM TOYEK MPOCTPAHCTBA,
HAXOJISAILIMXCS HA PAaBHOM PACCTOSIHUM OT JaHHOU TOYKH (LIeHTpa cepsr).

@®poHTaNb — TIpsAMast, TapajuieabHas GPOHTAIBHON MIOCKOCTH MTpoekuuii [1,.

@®poHTAILHAA IUIOCKOCTHL YPOBHA — OTO IUIOCKOCTh, IapaljIeibHas
bpoHTaNBEHOM TUIOCKOCTH TIpoeKIuii I1,.

@pOoHTAIBLHO NPOEUMPYIOIIAs IUIOCKOCTh — INIOCKOCTb, NEPHEHIUKYISAPHAS
bpoHTaNBEHOM TUIOCKOCTH TIpoeKIuii I1,.

@DpoHTAJIBHO MNpOCHUPYWIIAA MNpsAMass — I[psAMas, [EPHECHIUKYISIPHAS
bpoHTaNBEHOM TIOCKOCTH TIpoeKIuii I1,.

HMunauHap — TEno, OrpaHUYEHHOE LMJIMHAPUYECKON IMOBEPXHOCTBIO M JBYMS
napasuieIbHbIMU OCHOBAHUSMM.

Pasnen 2. UmxenepHas rpaduka.

Bux — 510 wu300pakeHue oOpamieHHOW K HAOMIOAATEeN0 BUAMMOW YacTH
NOBEPXHOCTH JIETAJIH.

JeTajib — u3aenue, U3roTOBJIEHHOE U3 OAHOPOIHOIO 110 HAUMEHOBAHUIO U MAapKe
MaTepuaia 0e3 MpUMEHEHHsI COOPOUHBIX OTEpallHii.

JeraJnpoBanue — MpolEcC pa3padOTKW M BBINOJIHEHUS pabOuuX uepTexei
JeTanei mo cCOOpOUHOMY UEPTEKY.

Enunas cucrema koHcTpykTOopckoil aokymeHtauuu (ECKJ/I) — kommekc
rOCyAapCTBEHHBIX CTaHIApTOB, YCTAaHABIMBAIOIIMX B3aUMOCBSA3aHHBIE TMPABUIIA,
TpeOOBaHUS U HOPMBI 1O pa3paboTKe, OPOPMIIECHUIO U OOpAIlIEHUI0 KOHCTPYKTOPCKOM
JIOKyMEHTaIuU, pa3padaThbiBAa€MONl M NPUMEHSIEMOW Ha BCEX CTaAUSIX KU3HEHHOTO
nuKiIa wu3genus (Ipu TPOEKTUPOBAHMM, pPa3pabOTKEe, W3TOTOBICHUHU, KOHTPOIE,
NpUEMKE, FKCILTyaTallui, PEMOHTE, YTUIN3aLUH).

N3penue — mo00il mpenMeT Uiy HabOp MPEAMETOB MPOU3BOICTBA, MOAJICKAIINX
W3FOTOBJICHUIO HA MPEIITPUATHH.

MacmrTad — 3TO OTHOLIEHHE Pa3MEPOB U300PaKEHHOTO HAa YEPTEXKE MPEAMETA K
€ro JCHCTBUTEIbHBIM Pa3MEPAM.

MecTHbIii pa3pe3 — 3TO pa3pes3, KOTOPbII CITy>KHUT JUIsl BBISIBICHUS] BHYTPEHHETO
YCTPOMCTBA JUIIb B OTJIEIbHOM OFPAHMYEHHOM MECTE.

Hepa3béMHble coeTMHEHUsSI — O3TO COCAMHEHUS JeTalieid, KOTOpbIE HEeJb3s
pazobparthb, HEe pa3pyIIUB JIeTajel WIN CKPETUISIOIMINX UX SJIEMEHTOB.
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IlnanoM 3aaHMsl HA3bIBAIOT U300paKEHUE 3[aHUS, MBICIEHHO PAaCCEYEHHOIO
TOPU30HTAIBHOM IUIOCKOCTBIO Ha YPOBHE OKOHHBIX M JBEPHBIX MPOEMOB H
CIIPOELIMPOBAHHOTO HA TOPU30HTAIBHYIO INIOCKOCTh MTPOEKLUH.

IlnaHOM KpBIIIM HA3bIBAECTCS BUJ 31aHUS CBEPXY.

IIpocToii pa3pe3 — 5T0 pa3pes, BBIOJHEHHBIA OJHOM CEKYILIEN IITIOCKOCTHIO.

PaGoumii 4epre:k JeTaJqm — KOHCTPYKTOPCKHA JIOKYMEHT, COJEp Kalluii
M300paKEHHUE JeTalld, €€ pa3Mepbl, 0003HAUYCHHE IIEPOXOBATOCTH TMOBEPXHOCTEH W
Jpyrue JaHHbIe, HEOOXOAUMBIE JIJISl €€ U3TOTOBIICHUS! M KOHTPOJIS.

Pa3pe3 — wu3oOpakeHHWe TMpeaMETa, MBICIEHHO PACCEYEHHOI0 OIHOW WU
HECKOJBKMUMH CEKYIIMMHU IUIOCKOCTSIMH, Ha KOTOPOM IOKa3bIBAIOT KOH(DUTYypaLUIO
IpeaMeTa B IMJIOCKOCTH CEUYCHUS M U300paKEHUU MPEMETA, HAXOISAIIErocs 3a CeKyen
IIJIOCKOCTBIO.

Pa3pe3om 31aHuUsI — 3TO U300paKEHUE 3JaHUS, MBICIEHHO PACCEYEHHOIO
BEPTUKAJIBbHOM IUIOCKOCTBIO U  CHPOCHMPOBAHHOTO HAa IUIOCKOCTh IPOEKIIHH,
IapajuIeNIbHO CEKYIEN TUIOCKOCTH.

Pa3zbéMHbIe CcoOeIUHEHHMSI — OTO COCIUHEHUS JETajleld, KOTOPbIE MOMXKHO
pa3o0paThb, HE pa3pyllas JeTajlell WM CKPEIUIIOIMIUX UX JIEMEHTOB.

CoOopoyHasi eqMHMIA — W3JEJME, COCTAaBHbIE 4YacTH KOTOPOro MOJJIEXAT
COCIMHEHUIO MEXIy COO0OH Ha MNPeANpUATHU-U3TOTOBUTENE IIyTeM COOPOYHBIX
onepanuii (CBHHYNBAHUEM, KJIEKOM, CBAPKOM, MANKON H T.I1.).

COopouHbIii  4YepTesk —  KOHCTPYKTOPCKMH  JOKYMEHT,  COJEp KallHid
n3o0pakeHue wuzaenust (COOpOYHOM  €IMHMIIGI), JAIOIIMA  TpEeACTaBICHHE O
pacCIONOKEHUM U B3aUMHOW CBSI3M COEIHUHSEMBIX MO JAHHOMY YEpPTEXKY COCTAaBHBIX
gacted wm3aenus (COOpOYHOM  eAWHUIBI) W 00eCTHeUYMBAIOIMIMN  BO3MOXKHOCTH
OCYIIECTBJIEHUSI COOPKH U KOHTPOJIS 3TOTO U3IEIHSI.

CeueHue — 3TO H300pa)k€HUE MPEIMETA, MBICICHHO PACCEUYEHHOTO CEKyIlen
IJIOCKOCTHIO, HA KOTOPOM IOKAa3bIBAETCS TOJBbKO KOH(PUTYpalus MpeaMeTa B CeKylen
IJIOCKOCTH.

CucremMa mPOEKTHON AOKyMeHTauuu s crpoureiascrBa (CILIC) -
KOMILJIEKC HOPMAaTHBHBIX OpraHU3allMOHHO-METOINYECKHUX JIOKYMEHTOB,
yCTaHaBIMBAIOIIUX OOIIETEXHUYECKHE TpeOOBaHMs, HEOOXOAUMBbIE AJii pa3pabOTKH,
yué€Ta, XpaHEHUs M NPUMEHEHUS MPOEKTHOM JOKYMEHTAUUU [JIsl CTPOUTEIHCTBA
00BEKTOB Pa3INYHOTO HA3HAYCHUSI.

CioxkHBII pa3pe3 — 3TO pa3pe3, BBINOJHEHHBIM HECKOJBKMMHU CEKYIUMHU
MIJIOCKOCTSMM.

Cnenudurkanus — 3T0 TEKCTOBBIA KOHCTPYKTOPCKUIM JOKYMEHT, ONPEACIIIOINAMN
cocTaB COOpOYHOW €AMHMIIBI, KOMIUIeKca, KomruiekTa. OHa HeoOXxoauma JUist
KOMIUIEKTOBAHHMSI ~ KOHCTPYKTOPCKMX  JOKYMEHTOB,  IUIAHUPOBAHUS  3aIlycKa
MIPOU3BOJICTBA COCTABHBIX YACTEU, COOPKH U3EIHUS.

CnpaBouHblii pa3Mep — pa3Mep, HE MOJJIEKAIIUN BBIIOJHEHUIO MO JTaHHOMY
YepTexy U YKazaHHBIN 1 OOJBIIET0 yA00CTBA MOIb30BAHUS YEPTEIKOM.

CTponTebHBIMU HA3bIBAKOTCSA YEPTEHKHU C OTHOCSIIUMUCS K HUM TEKCTOBBIMH
JOKYMEHTaMH, KOTOpBIE COJAEpKAT MPOCKIMOHHbIE H300paKeHUs 3JaHUS WU €ro
yacTed W Jpyrue JaHHble, HEOOXOAMMBbIE [JIsi €ro BO3BEIEHHUS, a TakkKe s
W3FOTOBJICHUSI CTPOUTENIbHBIX U3AEIUA U KOHCTPYKIUH.
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Cxema — JOKYMEHT, Ha KOTOPOM I10Ka3aHbl B BUJE YCIOBHBIX N300paKeHUM WIn
0003HaYEeHHUI COCTABHBIE YAaCTU U3EININS U CBSI3U MEXK1Y HUMH.

dacagamMu Ha3bIBAIOT BUJIBI 31aHUIN CIIEpEH, C3a/11, COOKY.

Yepréx — 5710 rpaduyecKkuil JOKYMEHT, COAEp)Kallluii n300pakeHue oOBbeKTa
(Hampumep, U3AeNnus, 3AaHUsI, COOPYXKEHHS U T. 1.), a TaKKe JaHHbIE, HEOOXOIUMBIE
JUISL €0 U3TOTOBJICHUSI, COOPKU, CTPOUTENHCTBA, KOHTPOJIS U JIp.

ICKHM30M Ha3bIBAETCS YEPTEK, BHINOJHEHHBIA OT PYKH B IJ1a30MEPHOM MaciuTade
C coONI0IeHHEeM MPONOPIUI OTIAEIbHBIX YacTed H300pa’kaeMoro mpeaMeTa. ICKU3
ABJIAETCSI KOHCTPYKTOPCKMM JOKYMEHTOM [UIsl Pa30BOTO HW3TOTOBJICHMS JACTAIM Ha
IIPOM3BOJICTBE WJIM JJISl BBIMOJIHEHMS €€ paboydero yeprexa.
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