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3apyoun B.II.

Meroanueckre peKOMEHJalMU JJI1 CAMOCTOSITeNIbHON paboThl 00yYarOIIMXCS O
muctuiinHe  «HaveprarensHass reometpusi. Mmxkenepnas rtpaduka» (mamee —
MeToanueckne pexomeHaanuu) no cneruaibHoctr 20.05.01 TloxkapHasi 6e301macHOCTh

npopuns «lloxkapuas 6e3omacHocTh rocyaapctsa» — WBanoso: UIICA TI'TIC MUC
Poccun, 2023.— 64 c.

Metoauyeckue peKOMEHAAIMU COJIepKaT KpaTKoe U3J0KEHUE JIUCIUILINHBI
«HauepratenbHas reomeTpusi. nxxeHnepHas rpaduka» B COOTBETCTBHH C TPEOOBAHUSIMU
denepaibHOTO rOCYAapPCTBEHHOI0 00pa30BaTEILHOIO CTaHIapTa BRICIIETO 0O0Opa30BaHuUs
— cneruanuteT 1o crenuanbHocTH 20.05.01 TlokapHast 6€30mMacHOCTh M OCHOBHOM
npodecCHOHAIbHOM ~ 00pa3oBaTeIbHONM MPOrpaMMbl  BBICHIEr0 0Opa3oBaHUS IO
cneruanbHoct 20.05.01 TloxapHast 6€30MacHOCTb, COBETHI MO TUIAHUPOBAHUIO H
OpraHu3alii BPEMEHH, HEOOXOIMMOTO Ha WM3yYCHHE MUCITUIUIMHBI, TOXKEIAHUS I10
W3YYEHHUIO OTJEIbHBIX TE€M Kypca, PEKOMEHJAlUH IO HCHOJb30BAHUIO MaTEpHUasoB
y4e0HO-METOIMYECKOTO KOMIUIEKCA, PEKOMEHIAIIMH 110 padOoTe C JIUTEPATYPOId; COBETHI
M0 OATOTOBKE K MPOMEKYTOUHON aTTECTALINH.

Meroanueckne peKOMEHIAIINU PACCMOTPEHBI Ha 3aceaHuu Kadeapbl MEXaHUKH,
PEMOHTA U JETAJIEN MAIIIVH.
ITporokoi Ne oT 2023 r.

Metoanueckue peKoMeHaaIu 00CYXKIEHbBI U 0I00PEHBI Ha 3aCEIaHIUH METOIUKO-
neaaroruyeckoro copera MBaHOBCKOUM MoxapHo-cnacatenbHo akagemuun ['TIC MUC
Poccun.

ITporokois Ne oT 2023 r.

© UIICA I'TIC MYC Poccun, 2023



COIEPKXAHHUE

Ne
i HaunmenoBanue pasnena Crp.
1. | Benenwue 4
2. | Meronuyeckre peKOMEHIallUU 10 U3YYEHHUIO TEM JUCIUILIUHbI 5
3. | Pazgen 1. HaueprarenbHas reoMeTpus 5
3.1 | Temal. Touka, npsiMas ¥ MJIOCKOCTh HA KOMILIEKCHOM YEpPTEXe 5
3.2 | Tema 2. CiocoObI mpeoOpa3zoBaHus YepTEkKa 22
3.3 | Tema 3. IloBepxHOCTH 28
4. | Paznen 2. UnxenepHas rpaduka 37
4.1 | Tema 4. IIpoeKMOHHOE YEPUYEHUE 37
4.2 | Tema 5. Buapl uzaenuii ¥ KOHCTPYKTOPCKUX JTJOKYMEHTOB 44
4.3 | Tema 6. ApXUTEKTYPHO-CTPOUTEJILHBINA YEPTEK 48
5. | Meroguyeckue peKOMEHAAMH IS ITIOATOTOBKHU K ITPOMEKYTOUYHOU

aTTECTaLNH 57
6. | CnoBapp TepMuHOB N0 nucuuiinHe «HauepraTenbHas reoMeTpus.

WNnxenepHas rpaduka 61




BBEAEHHUE

B coBpeMeHHBIX YCIOBHSX K BBITYCKHUKAM TEXHUYECKHX BY30B MPEABSBIAIOTCS
cienymomue Mpo(ecCHOHATbHO BaKHBIE KauecTBa: CKJIOHHOCTh K HMHXKEHEPHOM
NEeATEIbHOCTH, Pa3BUTOE NMPOCTPAHCTBEHHOE MBIIIJIEHUE, YMEHUE OPUEHTHPOBATHCS B
KOHCTPYKTOPCKOM M TEXHOJOTMYECKOW JTOKYMEHTalWW, TBOPYECKHM IOAXOH K
BEITIONTHIeMOU pabote. [Ipodeccrnonanbhas rpadudeckas KOMIETEHTHOCTh OymyIIero
CHEIHMAJIMCTA MPEANONaracT ypoBeHb OCO3HAHHOTO MPUMEHEHUs TpaduiuecKiX 3HaAHUM,
YMEHMM M HaBBIKOB, ONUpPAIOIIMICS Ha 3HAHUS (DYHKLIHMOHAJIBHBIX U KOHCTPYKTHUBHBIX
OCOOCHHOCTEH TEXHUUYECKHUX OOBEKTOB; ONBIT rpaduueckoil MnpodeccCuoHaIbHO
OpUEHTHUPOBAHHOW JEATENBHOCTH; OTHOIIEHUE K YCIEIHOW MpodeccrnoHalIbHOMI
JESTEIIbHOCTH U OTPEEIIEHHBIM HHKEHEPHBIM 33a4aM.

Hucuunnuna «HaueprarenbHast reomerpus. MHkeHepHas rpaduka» COCTOUT U3
IBYX CTPYKTYPHO M METOJMYECKH COIJIACOBaHHBIX pa3aenoB: «HaueprarenpHas
reomerpusi» u «UMmxkeHepHas rpaduka». Ona oTHOcHTCA K 0a30BOM yacTu
npo(hecCHOHANBPHOTO IIMKJIa OCHOBHOW 00pa30BaTENbHON MPOrpaMMBbl MOATOTOBKHU
KypCaHTOB M CTYyAEHTOB, oOyuaromuxcs mo croeruanbHoctn 20.05.01 Iloxkapnas
6e3omacHocTh npoduis «IloxapHas 6€30MacHOCTh TOCYAapPCTBAY.

ensmu ocBoeHnst aucuuiuinHbl «HadeprarenbHass reomerpus. MukenepHas
rpadukay SBISIOTCA:

- (opmupoBaHHe y OOy4arONIMXCS 3HAHUW O TEOPUU TMOCTPOCHHUS UEpTEKa,
croco0ax MoCTPOEHUsI N300paKEHUH MTPOCTPAHCTBEHHBIX 0OBEKTOB Ha MJIOCKOCTH,

- pa3BUTHE y 00yYaroUIMXCs MPaKTUYECKMX OCHOB pa3pabOTKu M O(opMmiIeHUs
IPOEKTHO-KOHCTPYKTOPCKOM JOKYMEHTALMH.

N3yuenne kypca «HaueprarensHas reometpusa. WHxeHepHas rpaduxa»
OCHOBBIBAETCSI HA TEOPETHUECKUX IMOJOKEHUIX pa3ziesia HauepTaTeabHOW T€OMETPUN U
HOPMAaTUBHBIX JIOKYMEHTAaX, M TOCYJapCTBEHHBIX CTaHAApTaX €AMHOH CHCTEMBI
KOHCTpYyKTOpcKoi nokymeHTanuu (ECK/).

@®opma otueTHOCTH 1O AucuuiuinHe «Haueprarenbnas reomerpus. MuxeHepHas
rpaduka» — 3a4etr B 1-oM cemecTpe U SK3aMEH BO 2-OM CEMECTpe.

K sx3ameHny momyckaroTcs 00yJaroniuecs, MOJTHOCTHIO BRIMTOJTHUBIINE TpadUIecKue
paboTHl U OTYUTABILINECS IO HUM.



METOJWYECKUE PEKOMEHJIALIMHA
MO U3YUYEHMIO TEM JUCHUATIIMHBI

Pasznen 1. HaueprarenbHas reomerpus

Tema 1. Touka, npsiMasi ¥ IIOCKOCTh HA KOMIUIEKCHOM YepTe:xe
KomMmmiekcHbI YepTesKk TOUKHU
JleyxkapmunHblii KOMNEKCHBLIL Uepmedc

OOpaTuMOCTh YepTeka MOXKET OBITH OOECIIeueHa MPOCIIMPOBAHIEM Ha JIBE B3aUMHO
NEPHEHANKYJIAPHBIE INIOCKOCTU IpoeKIuil (puc. 1.1a):

I} — ropu3oHTANIBHASA IUNIOCKOCTH NPOEKIHH,

1, — dpoHTanbHAS MIOCKOCTH MPOESKLIUH.

OpTOroHaJIbHOM MNPOEKUHEW TOYKH HA IUIOCKOCTh HA3bIBAETCS OCHOBAHUE
NEPIEHIUKYJIAPA, ONYIIEHHOTO U3 JAHHOW TOUKH Ha ATY IUIOCKOCTb:

A| — TOpU30HTAJIbHASA MPOEKIHS TOUKH A,

A, — ¢ppoHTaNBHAS TPOESKIIUS TOUKHU A.

nz [e] Az
A,
A
Ax . M, Ax
\l M.
A
[ °A1
a) MPOCTPAHCTBEHHAsI MOJEIIb 0) KOMIUIEKCHBIN YepPTEX

Pucynok 1.1 — JIByXKapTHHHBIH KOMIIJIEKCHBIA YEPTEXK TOUKH

3Hasi TOpPU30HTAIBHYIO A; U (POHTAIBHYIO A, MPOCKIUU TOUKY A HAXOoIsiT B
NIEPECEUECHNH NIEPIIEHAUKYJIISIPOB, POBENCHHBIX U3 NMpoeKuui A; 1 A, k uockocTsaMm 11;
u I1,. Takum oOpa3omM, ABE MPAMOYTOJIbHBIE MPOEKIUU TOYKU BIIOJHE OMPEIEISIOT €€
NOJIOKEHUE B MPOCTPAHCTBE  OTHOCUTEIBHO  JAHHOW  CHCTEMBI  B3aWMHO
NEPIIECHINKYJISIPHBIX IIJIOCKOCTEN MPOEKIIUHM.

Cosmemaa mockoctu npoekuui I} m I, BpamieHrem BOKpYr OCH X Ha OAHY
IUIOCKOCTh 4epTexka, MOJyyaeM YepTeX I0J Ha3BaHWeM 3Mop (0T (paHIl. YepTex).
[Ipumenenne MeToJa  OPTOTOHAIBHOTO  MPOCHHUPOBAHUS  ObUIO  MPEAJIOKEHO
bpaniy3ckum ydeHbIM [acmapom MoHkeM, TO3TOMY ONHMCAHHBIA BBIIMIE JIIOP
HA3bIBAIOT AMIOPOM MOHKa UIIH 08YXKAPMUHHBIM KOMHIJIEKCHLIM Yepmedicom. Ilpu aTrom
MIPOEKLINU TOYKHU A; U A, pacooKaTcs Ha OJJHOM IMEPIIEHANKYISIPE K OCH IPOEKIUH X,
KOTOPBIN Ha3bIBAIOT JIMHUEH MPOEKIIMOHHOM CBsA3U (puc. 1.10).

Komnnexcnvim uepmedicom Ha3bIBaCTCS YEPTEXK, COCTOSIIMN M3 ABYX WM OoJjee
CBSI3aHHBIX MEXy COOOU MPOEKIUI OpUruHaia.



Ilepeiins x SHI0py, MBI YTPaTWIM INPOCTPAHCTBEHHYIO KAapTUHY PAaCIIOIOKEHUS
IUIOCKOCTEM W TOYKM, HO 3TO OOECHeYMBaeT TOYHOCTb U YAOOOU3MEPUMOCTb
M300paXKeHUI MTPHU 3HAYUTENBHON MPOCTOTE NMOCTpoeHMM. 3noxxeHHbit MoHkeM MEeTO
OpPTOTOHAJILHOTO MPOCLUPOBAHUS, ObLT U OCTAETCSA OCHOBHBIM METOJOM COCTaBIICHHS
TEXHUYECKUX YEPTEXKEH.

TpexkapmuHHbLI KOMRIAEKCHBLI YEPMeENHC MOYKU

Jliis 6oJiee TOYHOTO U300paKEHHSI CIIOKHBIX T€OMETPUUYECKUX 0OBEKTOB BO3HUKAET
HEOOXOJMMOCTh HCMOJb30BaTh TPETHIO IUIOCKOCTh MPOEKUHUN, PACHOJIOKEHHYIO
NEPIEeHIUKYIAPHO ropu3oHTanbHOM [T 1 pponTanpHOM [, MIIOCKOCTAM MPOEKIIHIA:

[1; — mpodunbHas mockocTh mpoekuui (puc. 1.2a).

IInockoctn npoekuun 11; u I, mepecekarorcs no ocu x, mnockoctu 11 u Iz —1o
ocu y, miockoctu 1, u 113 — mo ocu z.
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Pucynok 1.2 — TpexxkapTUHHBIN KOMIUIEKCHBINA YEPTEXK TOUKHU

Jlns mpeoOpa3oBaHHsi MOJEIM B KOMIUIEKCHBIM YepTeX HEOOXOAMMO OCTABHUTH
(GpoHTaNBHYIO MIOCKOCTh poekuuit [1, HemoABMXHOM, TOPU30HTAIBHYIO TIOCKOCTS 1]
BpallaTh BOKPYT OCH X, a IPOUIbHYIO MI0CKOCTh [13 — BOKpYT OCH Z 10 COBMEILIEHUS C
miockocthio I, (puc. 1.20).

ITo monoXkeHnto B MpOCTPAHCTBE TOUKHU MOAPA3AEISIIOTCS Ha!

- TOYKH OOIIErO IMOJOXKEHUs, T.e. He MPUHAJIeKAIIUE HU OJHOM U3 MIOCKOCTEH
npoekuuii (puc 1.2);

- TOYKM YaCTHOTO TIOJIOKEHHS, T.€. NpHUHAAJIekKalhe KaKoW-TuOO0 IMIOCKOCTH
npoekuuii (puc. 1.3).

Ecnm onmHa W3 KOOpAMHAT TOYKHM pPaBHA HYIIO, 3TO O03HAYAE€T, YTO TOYKA
MPUHAJICKUT OJHOW U3 IUJIOCKOCTEN MPOEKIUM. ECiu y TOUKH IBE€ KOOPAUHATHI PABHBI
HYJIIO, TOYKA IIPUHAJIEKUT OHOU U3 OCEN KOOPIUHAT.

Hampumep, ra pucynke 3.3 Toukun A u C — Touku oOmiero monoxeHusi. Touka B
NPUHAJICKUT TOPU3OHTANBHON MockocTu npoekiuil I1;, a Touka D — dponTansHoM
III0CKOCTH npoekuuid I1,.



A1
Pucynok 1.3 — Touku 0011I€r0 U 9aCTHOTO MOJOXKESHHS

Kanaccudpuxanusi npsamMpIx

Jlns onpenesiennst NpOeKUUK NMPSMOU TOCTaTOYHO CIPOECHHUPOBATH JIBE €€ TOUKHU.
B 3aBUCMMOCTH OT ITOJIOKEHUSA NMPSMOU 10 OTHOUIEHUIO K INIOCKOCTSM IIPOEKLINAN
OHA MO’KET 3aHMMAaTh KaK 00lliee, TaK ¥ YaCTHbIE MOJI0KeHus (puc. 1.4).
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Pucynok 1.4 — Knaccuduxanus npsMbIX MO MOJI0KEHUIO OTHOCUTEIIBHO
MJIOCKOCTEN TPOCKIIMIA

Ilpamasn oowezo nonosrcenus

[Ipsimyto, HE MapauieIbHYI0 ¥ HE MEPICHIUKYISIPHYI0 HU OJHON W3 TUIOCKOCTEH
MPOEKIINM, Ha3BIBAIOT npsAMotl 06uieco nonodxicenus (puc. 1.5). Bce Touku nmpsMoit UMeroT
pasnuYHbIe KOOpAUHATH X, Y, Z, ¥ €€ MPOEKIIMU He MapajuieIbHBI OCSIM MPOCKITHH X, Y,
z.
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Pucynox 1.5 — IIpsimast o01iero monoxeHus

Hp}lele YACMHO20 NOJ10HCEHUA

1. Jlunuu ypoens — 310 npsiMbie, MapajuieIbHbIE OJHON U3 IUIOCKOCTEW MPOEKIIHA.
Takux npsAMbIX TPH.

a) I'opuzonmans — npsimasi, napajiesibHasi TOPU3OHTAIIBHON TUIOCKOCTU MPOEKIUH
I1; (puc. 1.6). O60o3Ha4YaeTCss TOPU3OHTAID /.

Ha ropusonTansHyto miockocTh npoekuuid I1; Takas mpsimast mpoerupyercs 0e3
UCKQKEHHUS (B HATYPAIBbHYIO BEJINYUHY).

3 — yros HaKJIOHa TOPU3OHTAJH K TIIOCKOCTH Tpoekiuii [,

Y — YroJI HAKJIOHA TOPU30HTAJIN K TJIOCKOCTH nipoekuunid 1.
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Pucynok 1.6 — I'opuzonTais

0) @poumans — npsiMasi, mapauienbHas (QPOHTAIBHON MIOCKOCTU mpoekiuii I1,
(puc. 1.7). O6o3nauaercs GppoHTAIN f.

Ha ¢pontanphyto mnockocte npoekuuil Il, Takas mpsmass mpoeuupyercs 0e3
UCKaXXEHUS (B HaTypaIbHYIO BEJIUUYHHY).

0L — YTOJI HaKJIOHA TOPU30HTAIIN K IIJIOCKOCTH Npoekuui I,

Y— YT'OJI HAKJIOHA TOPU30HTAIM K IIJIOCKOCTH ITpoeKumi 113.
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Pucynok 1.7 — @ponTtans

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

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

0L — YToJI HAKJIOHA TOPU30HTAIIN K IIJIOCKOCTH ITpoekuwii 11,

3 — yros HaKJIOHa TOPU3OHTAJH K TJIOCKOCTH mpoekiuid [1;.
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Pucynok 1.8 — IIpodunbHas npsimast ypoBHS

2. Ilpoeyupyroweti npsimou Ha3bIBACTCS NpsAMas, NMEPHEHAUKYISpPHAS OAHOM U3
TUIOCKOCTEMN MPOEKIUN.

Takas npsimasi mpoenupyercs B TOYKY Ha Ty IUIOCKOCTb MPOEKIMH, K KOTOpOH
NepreHIuKyJspHa. J[Be Apyrue npoeKkuu npsMon napauiebHbl OCSIM U IPOEUPYIOTCS
B HATYPaJIbHYIO BEJIMUUHY.

a) 20PU3OHMANILHO NPOeyupylowas npamas — 3TO TNpsAMasl, NEPIEHIUKYJSpHas
rOpU30HTAIBHOM TI0cKoCcTH Tipoekuuii I1; (puc. 1.9).
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Pucynok 1.9 — I'opuzoHTaabHO NpOEHUpPYIOLIAst MpsiMast

0) @poumanvho npoeyupyrowas npsamas — OITO TpsaMas, MEpHeHAUKYIIpHas
dbpoHTaNBHOM TII0CKOCTH TIpoekwmit I1, (puc. 1.10).
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0) KOMILIEKCHBIN YepTex
Pucynok 1.10 — @poHTanbHO npoenupyomas npsmas

a) MPOCTPaHCTBEHHAsI MOZEIIb

B) NpoQuibHO npoeyupyrowas npamas — O5TO TpsAMas, MEPHeHIUKYISIpHas
npoduIbHOM TI0CKOCTH Tpoekuii I1; (puc. 1.11).
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a) MPOCTPaHCTBEHHAsI MOJEIb 0) KOMITJIEKCHBIHN YepTex

Pucynox 1.11 — [IpodunsHo mpoernupyromas npsmast

Cneowvt npamoii

Touku mepecedeHus] MPSMON OOIIETO TOJIOXKEHUS C TIIOCKOCTSIMH TPOCKITUN
Ha3bIBAlOT credamu (puc. 1.12). B 3aBUCMMOCTH OT TOro C KakOM M3 IUIOCKOCTEH

OpOEKLIUN TMepeceKkaeTcss MpsMas, pPa3IuyaroT: TOPU3OHTAJIbHBIA, (POHTANBHBIA U
npO(UIBHBINA CIEIBI.
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JIJisi MOCTpOEHMST TOPU3OHTAIBHOTO Cclie/la MPSIMON HEOOXOAUMO MPOJIOIKUTH €€
(GpOHTANBHYIO TMPOEKIMIO JO TIEPECEUEHUs C OChbl0 X U MPOBECTU JIMHUIO CBA3U
(mepneHAuKyIsIPHO OCHU X) JO0 MEPECEUYEHHUs] ¢ TOPU3OHTAIBHOW MPOEKIMEH MPSIMO.
Takxum 006pa3oM ropru3oHTaIbHASI MPOEKIIKS TOPU3OHTAIBLHOTO Clie/]a COBIAAAET C CAMUM
cinenoM (M = M,), a pponTaTBEHAS €ro mpoeKIus M, nexxuT Ha ocu X (puc. 1.120).

s mocTpoeHuss (PpOHTATBHOTO cieAa MPsIMOM HEOOXOAUMO TPOJOJKUTH €€
TOPU30HTAJIBHYIO MPOEKIMIO J0 MEPECEUEHUs] C OChI0 X U MPOBECTH JIMHUIO CBS3U 10
nepeceyeHus: ¢ (pPOHTAIBHOU mpoekiue mnpsmol. Takum obOpazom (poHTambHAas
POEKIUs PPOHTATIBLHOTO clieia coBIaaaeT ¢ camuM ciesioM (N = N»), a ropuzoHTaIbHas
ero npoekuus N JIexuT Ha ocu X (puc. 1.120).
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a) MPOCTPAHCTBEHHAS MOJICIb 0) KOMIUIEKCHBIN YepTex

Pucynok 1.12 — Cnens! npsamoit AB

B3aumHoe pacnoJioxkeHune IByX NPSIMbIX B IpocTpaHcTBe. MeToj
KOHKYPHPYIOLIUX TOYEK

[Ipsimble B MpOCTpaHCTBE MOTYT OBITh MapajljieNibHbl, MOTYT IEpeceKaTbCcs H
CKPEIINUBATHCA.

IlapannenbHvimu HA3BIBAIOTCS JIBE MPSAMBIE, KOTOPBIE JIEXKAT B OJJHOM TUIOCKOCTH U
HE UMEIOT OOIIHX TOYEK.

Ecnu B mpocTpaHcTBe ABE NpsiMble apajlIeNIbHbL IPYT APYTY, TO UX OJHOUMEHHbIE
MPOEKIMH Napajuienbhsl (puc. 1.13).
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a) MPOCTPAHCTBEHHAsI MOJEIIb 0) KOMIUICKCHBIN YePTEkK
Pucynok 1.13 — IlapannensHble npsimble
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Ilepecexarowumucs Ha3BIBAIOTCS JBE TPSMBIE JISKAlIMe B OAHOW TUIOCKOCTH H
UMEIOIINE OAHY OOIIYIO0 TOUKY.

Ecnu aBe npsiMble epeceKkaroTcsi B MPOCTPAHCTBE, TO HA KOMIUIEKCHOM YEPTEXKE UX
OJTHOMMEHHBIE MPOEKIINN TIEPECEKAIOTCS B TOYKAX, PACIOJIOKCHHBIX HA OJIHON JTMHUU
cBs3u (puc. 1.14).
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Pucynok 1.14 — Ilepecekaroniuecs npsimblie

[lepnieHAUKyNISIPHBIE IPAMBIE — 3TO YACTHBIN CIIy4yal MEPECEKAIOMINXCS MPSAMBIX.

Ckpewusarowumucsi Ha3bIBAIOTCS JIBE MPAMbIE, HE JIEXKAITUE B OJTHON MIIOCKOCTH.
Ecnu npsiMble CKpemnBaroTCs B TPOCTPAHCTBE, TO TOUKH IMEPECEUCHHUS MX MTPOCKITHIA
HE PacIoI0oKEeHbI Ha OJHOM JIMHUM CBs3U (puc. 1.15).
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Pucynox 1.15 — CxpemnuBaromuecst mpsmbie

Memoo KOHKypupyouwux mouex

[Ipu penienny MO3MIMOHHBIX 3a7a4 JJISI ONPEICIICHUS BUAUMOCTH T€OMETPUUECKUX
00BEKTOB HCTIOIB3YETCS METO KOHKYPUPYIOITUX TOYCK.

Toukn, pacHoOJOXKEHHBIE HA OJHOM MPOCHUPYIOLIEH NPSMOM, HAa3bIBAKOTCS
KOHKYPUDYIOUWUMU.
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PaccMOTpuM KOMIUIEKCHBIN YEPTEX CKpEIMBAOIIMXCS NpAMbIX a U b (puc. 1.15) n
ONPEIEIUM BUIUMOCTD MPSAMBIX OTHOCUTENBHO INIOCKOCTEN MPOEKIIMMN.

Touka mnepecedeHuss (QPOHTATBHBIX MPOEKIMN NPSIMBIX MPEACTABISIET COOOU
INPOEKIUHU JBYX TOoYeK A W B, ollHa M3 KOTOPBIX NPUHAJIEKHUT MPSAMOHN a, Apyras —
npsimoit b. Touku A u B siBasitorcst ppoHTaANBHO KOHKYPUPYIOIIHMHU.

Buarmoit u3 HUX SBISETCA Ta, KOTOpas AajiblIe PACHOJIOKEHA OT OCH IMPOECKIUH.
Hanpumep, touku A um B oaumHakoBO ynaneHel OT IUlockocTH mnpoekuuid I, HO
pPacCTOSIHMS OT IUIOCKOCTH Npoekuui I, paznnunbl: Touka B, nexamas Ha npsMon a,
pacroJjiokeHa Janblie OT OCH X, OATOMY (ppoHTaIbHAs MPOEKIUs TOUKU B 3akpbiBaeT
IIPOEKIUIO TOYKHU A, 1 Touka B B mnockoctu I, siBiisseTcs BUIMMOM. [[7151 TOpPU30HTAIBHO
KOHKypupyromux Touek C u D pemenue aHalnoru4Ho.

Teopema o npoeyuposanuu npamo2o y2na

Teopema. Ecnu xo1a Obl O7HA U3 CTOPOH MPSIMOrO yIJia MapajiesibHa MIOCKOCTH
IIPOEKLIMM, a Apyras HE MNEpPIEHAMKYJSIpHA €M, TO Ha 3Ty IUIOCKOCTb NPSIMOM YIroJ
npoerupyeTcs 0e3 nuckaxenus (puc. 1.16).

N3 Teopemsl crienyer:

['opu3oHTanbHas NPOEKLUMs MEPHEHAUKYISIPA K IJIOCKOCTH NMEPHEHANKYISPHA K
TOPU30HTAIBHON NPOEKIMHA TOPU30HTAIM TUIOCKOCTH (pHc. 1.16).

@poHTanbHas NPOEKUMS MEePHEHIUKYISIpa K IUIOCKOCTH MNEpPHEHANKYJIIpHA
(bpoHTaNBbHON NPOEKIUU GPOHTAIN ITOU TIOCKOCTH (puc. 1.17).

L B
n 4
X
” £
§ 5’?
A 1
a) MPOCTPAHCTBEHHAsI MOJIEIb 0) KOMIUIEKCHBIN YePTEK

Pucynok 1.16 — Mmroctpanust TEOpEMBI O MPOSHUPOBAHUHU MPSIMOTO yriia

PaccMoTpuM mocTpoeHue nepreHAnKysipa Ha IpuMepe CIIeAYIoIeH 3a1auu.
3aoaua. I3 Touku A omyCTUTH TIEPIICHIUKYJISIP Ha ppoHTab (puc. 1.17a).
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Pucynok 1.17 — IlocTpoeHue neprneHauKkysipa

Pewenue.

Tak kak npsmas, 3alaHHas B 3ajaue, sBISETCS (POHTAIBIO, TO MO TEOPEME O
MPOCIIMPOBAHUY TIPSIMOTO yriia GPOHTAIEHYIO MTPOEKITUIO MEPIICHIUKYISPA MPOBOANM K
bpoHTanpHON mpoeknuu  PpoHTanw. W3 mpoekmmm A, TPOBOIUM  JIHMHHIO,
nepneHaukyspayio f, (puc. 1.176). [ns mocTpoeHHs TOPU3OHTAIBHOU MPOCKITUN
NEPHEHANKYJIIpa OTMEUaeM TOYKy M mepecedeHus TEpHeHAMKYIsIpa ¢ (PpoHTabIO,
ONPEICIISIEM €€ MOJIOKEHHE B TOPU3OHTAIBHOM MIIOCKOCTH M COSIUHSIEM C Aj.

Metoa npsiMOyroJibHOIr0 TPeyroJbHUKA

OTpe3ok mpsIMOi, TapaUIeIbHOW KaKOW-THOO IUIOCKOCTH MPOCKIUN (TpsIMoun
YaCTHOTO TOJIOXKEHHsI), MPOCUUPYETCSd Ha JAHHYIO IUIOCKOCTh 0€3 HCKaxeHus (B
HATYpPaJIbHYIO BEIWYHHY). YTOJ HakJIOHAa 3TOr0 OTpe3Ka K IUIOCKOCTH MPOEKIUi
IPOCIUPYIOTCS TAKXKE B HATYPaJIbHYIO BETUUHHY.

OTpe3ok mpsiMoil OOLIETO MOJOXKEHHUS MPOCLHUPYETCS Ha IIIOCKOCTh MPOEKIMHA C
uckaxeHueMm. HaTtypanpHyio BeIMUHMHY OTpe3Ka MPsIMOW OOIIEro MOJOXKEHHUS U YIJIOB
HAKJIOHA €ro K IUIOCKOCTSM MPOEKUUNA MOMXHO ONPEACIUTh METOJOM MPSIMOYTOJIBLHOTO
TpeyroasHuka (puc. 1.18 u 1.19).

HarypanbHasg BelMuumHa OTpe3Ka NPSIMOM — 3TO THUIOTEHY3a MPSMOYTOJILHOTO
TPEYroJIbHUKA, B KOTOPOM OJHUM KaTETOM SIBJISIETCS MPOEKIMs OTpe3ka npsiMoit (AB)
i A;B»), a BTOpbIM KaTe€TOM Pa3HOCTh PACCTOSIHMI OT KOHIIOB OTpE3Ka MPSAMOU /10
cooTBeTCTBYIOIIEH TockocTy nipoekumit (I1; unu I1,).

Ha pucynke 1.18 pnmHa otpe3ka AB omnpegensercss W3 NOPSMOYTOJBHOIO
tpeyronsauka ABC. Jlns storo Ha smrope u3 By noxa yriom 90° mpoBoguM oTpe3ok
B Bi*= Az, nonydeHHas B pe3yjbTaTe MOCTPOCHMI THMNOTeHY3a A;B1* u Oyner
HaTypaJibHOM BEJIMUUHOUN OTpe3ka AB.
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Pucynok 1.18 - Onpenenenue HaTypalbHOM BEIUYMHBI OTPE3Ka M yrila €ro HakJoHa
K TOPU30HTAIBHOM TIIOCKOCTH MPOEKIUI

VYrom, 3aKkiOYeHHBId MEXIy NpOeKIUel oTpe3ka A;B; W €ero HaTypalbHOU
BennuuHOM A, B1* (yron Bi41B1* = o) Oynet yriiom HakjioHa oTpe3ka AB k mockoctH I1;
(puc. 1.18).

Jis ompexneneHuss 3 — yrjia HakjiIoHa oTpe3ka K miockoctu Il moctpoenus
ananoruunsie (puc. 1.19). Tonpko B Tpeyrombauke ABB* cropona BB* = Ay u tpe-
YrOJIbHUK COBMEUIAETCs ¢ INOCKOCThIO 1.

: @ -
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a) MPOCTPAHCTBEHHAS MOJICITb 0) KOMIUIEKCHBIN YePTEK

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

Cnoco0ObI 3a1aHUSA TVIOCKOCTH HA KOMILJIEKCHOM YepTeike

[TonoxxeHne MmIoCKOCTH B IPOCTPAHCTBE MOXKHO ONPEIEIUTh:

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 mapajiyieIbHBIMU NPAMBIME (puc. 1.23);

5. [Inockoit urypoit (Hanmpumep, TpEyroJibHUKOM — puc. 1.24);

6. Cnenamu mockoctu (puc. 1.25).
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Pucynok 1.20 — ITnockocTs 3agana Tpemst Pucynok 1.21 — IInockocTs 3aana npsmoi
TOYKaMHU, HE JIeKAIUMH Ha OJJHON MPSMOM Y TOYKOMW, HE PUHAJICIKAIIECH 3TOU MPSIMOi
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Pucynok 1.22 — ITnockocTth 3a7aHa Pucynok 1.23 — ITnockocTth 3a1ana
MEPECEKAIOIIUMHUCS TPSIMBIMHU napajuieIbHbIMU IPSIMbIMU
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Pucynok 1.24 — I1nockocTh 3a/1aHa TPEYTOJIbHUKOM

Credom niockocmu HA3bIBACTCS JIMHUSL MIEPECEUEHUS] TUIOCKOCTH C IUIOCKOCTSIMU
npoekuuii (puc. 1.25). B 3aBUCUMOCTH OT TOTO C Kakoil M3 IUJIOCKOCTEH MPOEKIIU
nepeceKaeTcs JaHHas IUJIOCKOCTh, Pas3MYaloT: TOPU3OHTAIbHBIN, (DPOHTANBHBIA U
PO MITBHBIN CIEBI TUIOCKOCTH.

Knaccnduxkanus miockocrei

Pucynok 1.25 — Cnenpl mimockocTu

OTHOCUTENBHO TIOCKOCTEN MPOEKIINH TNIOCKOCTH MOTYT 3aHMUMATh B TIPOCTPAHCTBE
ob11iee 1 yacTHOE nojoxeHue (puc. 1.26).
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[TnockoCTh, KOTOpast pacIiooKeHa HAKIIOHHO KO BCEM IJIOCKOCTSIM TIPOCKITHH, T.€.
3aHUMAIOMIAsl MPOM3BOJIBHOE ITOJOKEHHUE IO OTHOMICHUIO K TUIOCKOCTSM IPOCKIINM,
HA3BIBACTCS NIOCKOCMbIO 00uje2o nonodxcenus (puc. 1.20-1.25).

MIOCKOCTH |

I
¥ ¥
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|
| ¥

ITnockocTH [TnockocTH
YPOBHS MPOSLHPY L HE

L] Y Y ¥ ] ¥
= i

= - 2= , = =
= = =0 [~ | |
HEHIE
o = r = == Z =
g E 3 5% HREE
= £ = z3 £3 ==
= = < 5 B z 3 <3
8 = = g2 g &2
% & = 5 T | |~ &
by by

L

Pucynok 1.26 — Knaccudukarms miockoctei

Ilnockocmu uacmnozo nonosxcenus

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

a) [lopusommanvno  npoeyupylowas — nIOCKOCMb  —  3TO  IUIOCKOCTb,
NEPHEHANKYJIApHAas TOPU3OHTABHOM Muiockocth mpoekuud I (puc.  1.27).
l'opusoHTanbHas MPOEKIHUS TaKOW TJIOCKOCTH MPEICTABISAECT COOOW MPSIMYIO JMHUIO,
KOTOpasi OAHOBPEMEHHO SIBJISIETCSI €€ TOPU30HTAIBHBIM CIEI0M.

0) @ponmanvro npoeyupyrowas NIOCKOCMb — 3TO TUIOCKOCTb, MEPIEHIUKYIISIpHAS
dbponTanpHOM MIOckocTH Tpoekumi I, (puc. 1.28). ®dponTanmpHON mpoeKIuen
IJIOCKOCTH SABJISIETCS MpsAMasi JUHUS, COBIIAIAIONIAs CO CIEAO0M IIOCKOCTH.
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Pucynok 1.27 — I'opusoHTanbsHO Pucynok 1.28 — ®ponTansHo
IIPOELUPYIONIAst MJIOCKOCTh IPOELUPYIONIAst MIIOCKOCTh

B) IIpogpunvHo npoeyupyrowas niockocms — 3TO TIOCKOCTh, MEPIEHIUKYIISApHAS
npoduiabHON TIockocTH npoekiuii I1; (puc. 1.29).

2. IlmockocTh, mapajuielibHasg OJHOW M3 TIJIOCKOCTEH MPOEKIW, Ha3bIBACTCS
NnJA0CKOCMbI0 Ypo6Hs. B 3aBUCHMOCTM OT TOTO, KAaKOM IUIOCKOCTH MapaAJUICIIbHBI
ucclienyemas ImioCKOCTb, pa3InyaroT:

a) [opusonmanvHas naockocms YPOBHS — 3TO IUIOCKOCTh, MapalijieiabHas
TOPU30HTANIbHOM T10cKOCTH Tpoekuuii I1; (puc. 1.30). JIro0as ¢purypa B 3T0i1 MI0CKOCTH
poenupyeTcs: Ha MIockocTh I1; 6e3 nckaxkenwus:, a Ha Tiockoctu [, u I13 B mpsimbre,

napaJuiCJIbHBIC OCAM HpO@KHI/Iﬁ, — CJICAbI IINTOCKOCTH.
£
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Pucynok 1.30 — I'opuszoHTanbHas
IIJIOCKOCTh YPOBHS

Pucynox 1.29 — [IpoduiasHo npoernupyrommas
IJIOCKOCTh

0) ®poumanvHas NIOCKOCMb YPOBHS 3TO TJIOCKOCTh, TapaylieiabHas
dbponTansHOM MockocTu npoekiuid 11, (puc. 1.31). JIroGas ¢urypa B 3TOH MIOCKOCTH
npoeuupyercs Ha miaockocTh 11, 6e3 uckaxenus, a Ha wiockoctu 11, u Il3 B npsimbie,
napajuiebHbIe OCSM MPOEKIUH, — CIEAbI IUIOCKOCTU Ol M OU3.

B) IIpoghunvuas niockocms ypOBHSI — 3TO IIOCKOCTb, apajuiebHasi MPOPHIbHON
miockoctu nipoekiuit [1; (puc. 1.32). Jlro0Gas durypa B 3TOH MIIOCKOCTH MPOCTIUPYETCS
Ha TuIocKoCTh 13 6e3 uckaxenwus, a Ha wiockoctH I1; u I, B mpsmMele, mapannenbHble
OCSIM TIPOEKIINH, — CJe/Ibl TUIOCKOCTU Ol M OUo.
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Pucynok 1.31 — ®poHTasibHas MIIOCKOCTh YPOBHS Pucynox 1.32 — [IpodunsHas MI0CKOCTh YPOBHS

IIpsiMmbie 0c000T0 MOJI0KEHHUS MTIOCKOCTH

Cpenu mpsIMBIX JIMHUMA, TPUHALICKANUX TJIOCKOCTH, 0C000€ MECTO 3aHHUMAIOT
psIMbIE, 3aHUMAIOIIME YACTHOE MOJIOKEHUE B IPOCTPAHCTBE.

1. Jlunuu ypoeus niockocmu

a) ' opusonmans — nipsimasi, JIe)KaIas B INIOCKOCTH M TapajliebHasi TOPU30HTATBHON
riockocty npoekuwuii I1; (puc. 1.33).

0) @ponmany — mpsiMas, Jexamias B MIIOCKOCTH W TapajuienbHas (HpOHTATBHON

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

B) Illpogurvnas npamas — mnpsMas, Nexamnias B IUIOCKOCTH W TapajlieibHas
npoUILHOM TIJIOCKOCTU MpoeKiuit I1s.

2. Jlunuu Haubonvwie20 HAKIOHA TUIOCKOCTH — 3TO TpPSMbIe IUIOCKOCTH,
NEPIEHANKYJISPHBIE K JTHHUSIM YPOBHHI.

[IpsimMast, mepneHANKYISIpHAsT TOPU3OHTAINA, — ATO JIUHUS HAUOOJBIIETO HAKJIOHA
MJIOCKOCTH K TOPU3OHTAIILHOM IJTIOCKOCTH npoekiui [1; (imaus ckata) (puc. 1.35).

[Ipsimas, nepneHAUKYJIspHAs (QPOHTAIM, — ATO JUHUA HaUOOJBIIET0 HAKJIOHA
MJIOCKOCTH K (PPOHTAIBHOM TIIOCKOCTH Tpoekiuid I1,.
[IpsiMast, nepneHAUKYJIApHas MNOPOPUILHOM MPSMON YpPOBHS, — OTO JIMHUA

HanOOJIBIIEr0 HAKJIOHA TUIOCKOCTU K MPOPUIBLHOM IIIOCKOCTH mpoekiuii 11s.
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Pucynok 1.35 — JIunus ckara

Onpenenenue TOYKHU MepecevdeHust MPSIMOi ¢ MJIOCKOCTHIO

HaxosxieHne Touku nepecevyeHust npsiMoil IMHUU U TII0CKOCTU — OJIHA U3 OCHOBHBIX
3a/1a4 HaYepTaTeIbHON reOMEeTPHH.

AJTOpUTM pelleHHs] 3aJayd Ha MepecedyeHHe NpsMOM OOIIero MOJIOKEHUs ¢
IJIOCKOCTBhIO OOILEro TMOJOKEHUS COCTOMT U3 CIEAYIOIIEeH MOoCIeA0BaTeIbHOCTH
JIECTBUU:

1. Tloctpoenwe BCHOMOTraTeIbHOM CEKyIIeW IMIOCKOCTH Y (B KayecTBe
BCIIOMOTATENIbHOM IJIOCKOCTH 7Y PEKOMEHAyeTcs OpaTb OAHY M3 MPOCHUPYIOIIUX
IJIOCKOCTEM ), KOTOPYIO MTPOBOJIAT YEPE3 MPSIMYIO d € .

2. IlocTpoeHue JIMHUK 1 TIEPECEUEHUs BCIIOMOTaTEIbHOM MJIOCKOCTH Y U 33JaHHOU
IJIOCKOCTH OL.

3. Omnpenenenre HCKOMOW TOYKM K, KaK TOYKH IMEpPECEUEHUs ABYX MPSAMBIX,
3aJJaHHOM NIPSIMOM @ U MOJIyYEHHOM B PE3YJIbTATE MEPECEUCHUS TTIOCKOCTEN MPSMOW 7.

4. OnpeneneHue BUIUMOCTH MPSIMON @ OTHOCUTEIBHO MJIOCKOCTH .

PaccMoTpuM mocTpoeHHE TOYKM MEpeceyeHUs] MPSAMON OOIIETo TMOJOXKEHHS C
IUIOCKOCTBIO OOIIETO MOJOKEHHs Ha TPUMEpe 3aauu.

3aoaua. Jansl mnockocth ABC u npsimast a. TpeOyeTcst HallTh TOUKY TepecedeHUs
IPSAMOM C TUIOCKOCTBIO M ONIPEAEIUTH BUAMMOCTD MPSMOU IO OTHOLICHMIO K INIOCKOCTH
(puc. 1.36).

Pewenue.

.  3akiouuTh NpAMYH0 a BO BCIOMOTATEJIbHYIO IUIOCKOCTh TOPU30HTAIBHO
npoeuupyromyto miockocts y (y L I, a € y). Torna Ha rOpu30HTaIBLHON MIOCKOCTH
npoekuuid II; mpoekius MIOCKOCTH Y| COBIAIAEeT C €€ CJIEeIOM U COACPKHUT B cede
TOPU30HTAIBHYIO MTPOEKIUIO JIMHUK 7 — JIMHUU NEPECEUCHUS MIIOCKOCTU Y C 3aJaHHOU
mnockocTeio ABC (D) F)).

2.  TopuzoHTanbHBIM Cled IJIOCKOCTA Y; MEPEeCceKaeT MNPOEKIHUI0 IUIOCKOCTH
A1B1C B Toukax D u F'|, KOTOpbIE€ ONPEAEIISIOT MOJIOKEHUE TOPUZOHTAIIBHOM TPOEKIUU
n — JIMHUU TiepeceueHust 1iockoctedt Y u ABC. Jlng HaxoxaeHus (pOHTAIBHOU U



21

npoUILHON MTPOESKIUH 71 CIIpOeIUpyeM Touku D u F Ha GpOHTANBHYIO U IPOPUILHYIO
TUIOCKOCTH ITPOCKIUM.

3. IloctpouTh TOYKY BCTpEUM MpPSIMOA a C TUIOCKOCTBIO ABC Kak TOYKY
nepeceyeHus TaHHOM mpsiMoit a ¢ moctpoenHoi DF. Ha ¢ponTanbHON U npoduiibHOM
NPOEKLHUAX JMHUS TEPECeUeHUsl MIOCKOCTEN n MepecekaeT NpOoeKUuu a B Touke K,
KOTOpAst M SIBIISICTCSA TMPOEKIIMEH TOYKU MepecedeHus MpsMoi a ¢ iockocthio ABC, o
JIMHUY CBS3U HAXOJUM TOPU30HTAIBHYIO MPOSKIHIO K.

4. MeTonoM KOHKYPHUPYIOIIMX TOUYEK OMpENesieM BHIUMOCTh MPSMOW a TIO
OTHOILEHUIO K TIOCKOCTH ABC.

a) MPOCTPAHCTBEHHAS MOJICIb 0) KOMIUIEKCHBIN YepTex
Pucynok 1.36 — IIpsimasi, nepneHauKyIsipHas INIOCKOCTH
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Tema 2. Crioco0bI npeo0pa3oBaHus YepTekKa

[TpuauMaroT cneayromme crnocoObl mpeoOpa3zoBaHMs KOMILIEKCHOTO YepTeska:

1. Crioco0 3aMeHBbI MII0CKOCTEN MPOESKIUH.

2. Cnocob BpartieHus:

- BpalleHUe BOKPYT IPOCLUPYIOLIEN IPAMOMN;
- BpAaILlEHUE BOKPYT MPSIMOM YPOBHS;
- INTIOCKONIApAJJIENbHOE MEPEMEIICHHUE.

3. Coco6 COBMENIEHHUS C MIIOCKOCTHIO MPOEKIIUU.

[Ipu BbIMONHEHUU Tpaduyeckoil MHGOpMAIMK HauboJee pacnpOCTPAHECHHBIMU
SBJIIIOTCS CJIEAYIOLME CIIOCOOBI MPeoOpa3oBaHus YepTexa:

- C1OCO0 MIIOCKONAapaAIIeIbHOTO NePEMELICHUS;

- coco0 3aMEeHBI TIJI0OCKOCTEN MPOESKITHA.

JlanHbie crnocoObl MpeoOpa3oBaHUsl YepTeka MPUMEHSIOTCS MpPH  BBINOJHEHUU
JOTNOJHUTENBHBIX U MECTHBIX BHUJOB, pa3pe30B (MPOCTBIX U CIOKHBIX), CEYEHUH WU
BBIHOCHBIX 3JIEMEHTOB.

[IpeoOpa3oBanus yepTexka CBOIAATCS K PELUICHUIO OJHON U3 YETHIPEX 3a7a4:

1. [Ipeobpa3oBanue npsiMON OOIIETO MOJOKEHHS B MPSMYIO YPOBHS.

2. [Ipeo6pazoBanue mpsiMON yPOBHS B MPOCIUPYIOIIYIO MPSIMYIO.

3. [Ipeobpa3oBaHue TIOCKOCTH OOIIEro MOJ0KEHUS B IPOSIUPYIOUIYIO MIOCKOCTb.

4. TIpeoOpazoBaHue MPOCIUPYIONICH MIIOCKOCTH B TUIOCKOCTH YPOBHSI.

Cnoco0 miiockonapajiieJbHOro nepeMenieHust

CymHocTh crocofa — 3aKiIo4aeTcss B TOM, 4TO Tuiockoctu mpoekmuu I1; u Il
OCTaIOTCS HETIO/IBHXKHBIMH B IIPOCTPAHCTBE, a MEPEMEIIaeMblil TeOMETPUUECKUI OOBEKT
nepeMeniaeTcsi OTHOCUTENIbHO IUIOCKOCTEH MPOEKIMH TaK, 4TO Kaxzaas M3 TOYeK
nepeMelieHysi B IUIOCKOCTH TNapajjielbHa OJHOM W3 IUIOCKOCTEW MPOEKIHUH,
OTHOCUTEILHO KOTOPOU BEIETCS MepeMEIEeHHUE.

JlocTaToyHO JMIIb, HE HW3MEHSA BHUAA M BEIUYMHBI OJHOM M3 MPOEKUUN
paccMaTpuBaeMoi (Urypbl, IEPEMECTUTh 3Ty MPOEKIHMIO B TpeOyeMoe MOJIOKEHHUE, a
3aTeM MOCTPOUTH BTOPYIO MPOEKIIUIO, UCIIOJIb3Ysl IMHUU CBSI3U.

[Ipumepsl pemieHuss 3aaad  CHOCOOOM  IUIOCKOMAPAUICTBHOTO MEepEeMEIICHUS
MpeCTaBJICHbl HAa pUcyHKax 2.1-2.4 (3agauu 1-4).

3aoaua 1. OmnpenenuTh HATYpaJIbHYIO BEIWYMHY OTpe3ka AB cmocobom
MJIOCKOMAapasuiesIbHOro nepemenienus (puc. 2.1).

Pewenue.

@poHTATEHYIO NPOEKLMIO 0Tpe3ka AB, coxpansis umny (4 2B > = A2B>), nepemeniaeMm
JI0 TIOJIOXKEHUSI TapaJIeTIbHOTO OCH X1 2. [ OPU3OHTANIBLHYIO TPOEKIMIO A 7B’ HaxoauM 1o
JMHUSAM CBSA3U. B pe3ynbrare IIoCKONapaiesIbHOrO MEpPEMEIIEHUST OTPE30K AB npsaMoii
0011ero MoJIKEeHUs MPeoOpa3oBaH B OTPE30K YPOBHs, U A 7B 7 onpenenser HaTypaabHyIO
BEJIMYMHY OTpe3ka AB.
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B,
AM
B, B,
A1 )
A,1

Pucynok 2.1 — HarypanbHas BenuuuHa otpe3ka AB

3aodaua 2. Ilpeobpa3oBarh npsiMyro AB OOLIEr0 MOJIOKEHUS B MPOECLUPYIOLIYIO
(puc. 2.2).

Pewenue.

CHayvana npsimast 4B npeoOpa3yem BO (GpOHTAIbHYIO IPsIMYI0 ypoBHs. s 3TOro
TOPU30HTAIIBHYIO POEKLHIO O0Tpe3Ka AB, coxpausis ;nuny (4 1B = A;B;), nepemeriaeM
70 TOJOXEHUS NapajuleIbHOro ocu. OpOoHTaNbHYIO NpoeKkuui A%B% HaxoauMm Io

JIMHUSIM CBSI3H.
B,
A f{ 5 =8
n [ I
V 6

B, B

BN

A 4

1"

7

[o]

Pucynox 2.2 — Ilpeo6pazoBanue npsiMoit 00IIEro MOJOKEHUS B MPOCITUPYIONIYIO

3arem npsimyio AB mpeoOpasyeM B FOpU3OHTAIBHO Mpoenupyrolnyto. s 3toro
npoekuio 4 5B nepeMeniaeM 0 MOJOKEHUS MEePIeHIUKYISIPHOTO OCH X| 2, COXPaHSs
mny (A”5B”> = A%5B%). Ha TOpU3OHTABHYIO IIJIOCKOCTh MPOEKIUN MmpsiMast
crpoeuupyercst B Touky A ;=B ".

3aoaua 3. OnpenenuTh KpaTyaiilliee paccTOSIHUE OT TOYKM D 70 MIOCKOCTH
Tpeyronbarka ABC cnoco6om miockomnapamienbHoro nepemenienus (puc. 2.3).

Pewenue.

Jnst pemenuss 3amaun Tiockocth o (AABC) mpeoOpaszyem BoO  (PpOHTAIBHO
MPOCLUPYIONTYI0. AJITOPUTM PEIICHUS 3aaUH:

1. B minockoctu o (AABC) ctpouM ropu3oHTamlb A.

2. I'opu3oHTaNBHYIO MPOEKIIUIO TOPU3OHTAIHU /1; pacroiaraeM MepIeHIUKYIIIPHO
ocH x;,, mepememiaeM A ABC, coxpansisi pasmepsl u dopmy AA;B,C; = AA"BC.
[Tonoxxenne mnpoekuit A7,C7 u D’ onpenensem 3aceukamu (Hampumep, U3 B



24

NpoBOJAUM Ayry paguyca R = A;B;, u3 I; nmpoBoguMm nyry paauyca R = A;Il;, Ha
nepeceuyeHun HaxoauM A4 7).

3. Ilpoekuun AA5B5C% wn D’ crpoum no juHuAM cBsa3u. U3 D’ onmyckaem
NEPHEHANKYJIAP HA BBIPOKACHHYIO MPOEKIMIO TUIOCKOCTH, JJIMHA MEPHEHANKYIIpa U
€CTh HaTypajibHasi BeJIM4YHHA paccTosiHUs oT ToUku D 10 a (AABC).

/. | - 5

2

f
Aj
Pucynok 2.3 — Onpenenenne pacCTOSIHUS OT TOYKH JI0 TITIOCKOCTH

3aoaua 4. OnpenenuTh HaTypalbHYHO BeIWYUHY TpeyroibHuka ABC criocobom
IJI0CKOMApaJUIeNIbHOTO niepemelieHus (puc. 2.4).

Pewenue.

CHauana miockocTh TpeyrojabHuka ABC npeodpasyeM B MPOCLUPYIOLIYIO, 3aTEM B
IIJIOCKOCTh YPOBHSI.

B, B,
B"zca"z//th 42 C:“z
o C,
A"1
C C
31 P/ BH’

Pucynok 2.4 — Onpeznenenue HaTypajabHOW BEIMUYMHBI TpeyrojabHuka ABC

B mnockoctu o (AABC) ctpoum ropusoHTanb /i (puc. 2.4). I'opu30HTaIbHYIO
MPOEKIUIO0 TOPU3OHTAIM /1; pacrionaraeM MepneHaUuKyISIPHO OCH X/ 2, T.€. TOPU30HTAIb
nepeMeniaeTcs 10 nojokeHus: GpoHTabHO-Npoenupyroiei npsamoi. Coxpansisi popMmy
u pazmepbl A A;B,C; = A A1B"C", nepemeniaeM A ABC B IpoeLUPYIOIIEE MOJI0XKEHHUE.
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[Tpoexuuto A 4%5BC”% cTpouM 1O JIUHUSAM CBsI3U. B pe3ynbTaTe Takoro mpeodpa3zoBaHusl
IUIOCKOCTh ~ OOIIEro  MOJIOKEHHWSI TMEPEeBOJUTCS B  MOJIOKEHHE  (POHTAIBHO-
IPOELUPYIOUIEN TIIIOCKOCTH.

[Ipu BTOpOM  mpeoOpa3oBaHUM  (GPOHTAIBHO-MPOEHUPYIONIAST  TUIOCKOCTh
pacrnoyiaraeTcsi MapajuielibHO TOPU3OHTAIBHOM IJIOCKOCTH Tpoekiuil. Pacmnonaraem
A"»B";C", napajsienbHO OCH X2, TIPU ITOM COXPaHssl BETUYMHY (PPOHTATLHON MPOCKIIUU
ABC", = A",B",C";. Tlo nuHUSAM CBSI3M MOJIy4aeM TOPU3OHTAIBHYIO MPOCKLHI0 A
A"B";C";, koTopas nepenaer HaTypaibHyto BeanunHy A ABC.

Cnoco0 3aMeHbI IJIOCKOCTEH MPOoeKIMid

Cy1HOCTb crioco0a 3aMeHbI III0CKOCTEN MPOEKIMU 3aKJIF0UAETCs B TOM, YTO KaKOMU-
TO TEOMETPUUYECKUN OOBEKT OOIIEro MOJOKEHHS MEPEXOIUT OT HMCXOJHOW CHCTEMBI
B3aMMHO IEPIEHANKYISIPHBIX Muockocter [I; m 11, k HOBOM cucTeMe AByX B3aMMHO-
NEPIECHANKYJSPHBIX IIIOCKOCTeW mnpoekuuu, Hanpumep II; m Iy , B xoropoun
reoMeTpuuecKkuii  OOBEKT 3aliMET wyacTHOoe monoxeHue. llomoxkeHue camoro
TEOMETPUUYECKOTO 0OBEKTa B IPOCTPAHCTBE MIPH STOM OCTAETCS HE U3MEHEHHBIM.

[Ipu wucnonb3oBaHMM croco0a 3aMEHBbl IJIOCKOCTEH MPOEKUUHd HEeoOXO0IUMO
coOI0AaTh credyrouue npaguia TMOCTPOCHUS HOBBIX MPOCSKIIUI:

1. 3aMeHHUTH OAHY M3 IUIOCKOCTEH MPOEKLUUN APYrOd M IPOBECTH HOBYHO OCh —
IIepeceYeHre HOBOM IIJIOCKOCTH ITPOEKIMU C OCTABILIEHCH.

2. IlpoBecTn HOBBIE JIMHMM CBSI3M OT HE3aMEHSEMBIX IPOCKLIHMNA TOYEK
NEPIEHANKYJIIPHO HOBOU OCH.

3. M3meputh pacCTOsAHMS OT 3aMEHSEMBIX IPOCKUMH TOYEK IO CTapod OCU M
OTJIOKUTh X OT HOBOH ocH (puc. 2.5).

Pucynok 2.5 — IonoxeHue TOUKM B HOBOM IJIOCKOCTH TIpoekiuii [14

PaccmoTpum npumeHeHne crioco0a 3aMeHbl MIOCKOCTEH MPOCKIUM Ha MpUMEpe
pelIeHUs CIeAYIOIIMX METPUYECKUX 3a/1a4.

3aoaua 1. Onpenenuth HaTYypalbHYIO BEIWYUHY OTpE3Ka W yroj HakKJIOHA €ro K
TOPU30HTAIBHON ¥ (POHTATBLHOM TIIOCKOCTSM MpOoeKIui (puc. 2.6).

Pewenue.

BBoaum HOBYIO mmrockocTs npoekiui 11, 1 IT; u I, | AB, HOBast OCb X, 4 | 4,B,.
OmnpenenseM MOJIOKEHUE TOYEK B HOBOM CHCTEME IUIOCKOCTEN mpoekumil. [{ns atoro
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4yepe3 TOpPU30HTAJIbHBIE MPOEKIMM TOYeK A; W B; NpoBeauM JIMHUU CBSI3H,
NEPIEHANKYJIIPHbIE HOBOW OCH X;4 PaccTostHue OT HOBOH OCH JO HOBOM IPOEKLUHU
TOYKA JOJDKHO PpAaBHATHBCS PACCTOSHUIO OT NPEABIAyLIEd OCH 10 3aMEHSIEMOU
(mpeoOpa3yeMoit) MPOEKIIUU TOUKH.

T.x. AB || TI,, o HaTypajbHas BEJIMYNHA OTpe3Ka 4B onpenensercs OTpe3KoM A4By.
Yroa y — 3T0 yroja HakjioHa AB K TOpU30HTAIBHOM MJIOCKOCTH mpoekuuit I1;. Yron ¢ —
3TO yTroJl HaKJIoHA AB K QppoHTaNIBbHOM mIockocTH poekuuit I1,.

B,

Pucynok 2.6 — Onpenenenue HaTypaiabHOW BEJIMUMHBI OTPE3Ka U YIJ1a HAKJIOHA €T0 K
TOPU3OHTAIBHOM MIIOCKOCTH MPOEKIINI

3adaua 2. CnocoOoM 3aMeHbl IJIOCKOCTEN MPOEKUUI ONpEeNeanTh HaTypalbHYIO
BEJIMYMHY PACCTOSIHUS MEXIY CKPEUIMBAIOIUMHUCS NpAMbIMU (puc. 2.7).
Pewenue.

Pucynok 2.7 — Onpenenenre HaTypajlbHOW BETUYUHBI PACCTOSHUS
MEXY CKPELUBAIOIIUMUCS IIPAMBIMU

JUtst onpeiesieHus KpaTdyanero pacCTOSTHUS MEXY CKPEIUBAOLIMMUCS IPSIMBIMA
yIoOHO, 4TOOBl OJHAa M3 MPSAMBIX pacHoJjiarajach IEPHEHAUKYISIPHO IIOCKOCTH
npoekuui. s 3T0ro HaJ0 MoCIeq0BaTENBHO BBECTH JBE HOBBIE INIOCKOCTH IPOEKIINM,
Hanpumep 1, mapamnensHo AB, a I1s nepnenaukynsapao AB.

Ha mnockocts I1s npsamas AB mpoeuupyercst B TOuky. JIMHA nepneHauKkyssipa,
ONYIIEHHOTO M3 3TOW TOYKH HA NPOCKLUHIO MNPSIMOM, W ONpPENENsIeT KpaTdauliee
pPacCTOSIHME MEXY ABYMsI CKperuBarommmucs npsiMmbiMu AB u CD.
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3aoaua 3. CnocoOOM 3aMeHBl IIOCKOCTEH MPOEKIMI ONpeAesuTh HATypabHYIO
BEJIMUMHY TPEyrojabHuKa (puc. 2.8).

Pewenue.

Jlyist pemieHust 3a1a4M HEOOXOAMMO BBITIONHUTH JIBa MPEOOpPa30BaHUS TUIOCKOCTH:
CHayayia mpeoOpa3oBaTh IMIOCKOCTh OOIIEro IMOJOXKEHUS B MPOCIUPYIONIYIO, 3aTeM B
MJI0CKOCTh YPOBHSI.

by

xu LIy /i s ) ABL
Pucynok 2.8 — Onpeznenenue HaTypaabHOW BEIUUYMHBI TPEYTOJbHUKA

3adaua 4. Cnocobom 3aMeHBI MIOCKOCTEH MPOEKIUI OMpeNeInTh HaTypaIbHYIO
BEJIMYMHY JABYTPAaHHOrO yria (puc. 2.9).

Kol Al

Pucynok 2.9 — Onpenenenue HaTypaabHOW BETUYHUHBI IBYTPAHHOTO yIia

Pewenue.

JIByrpaHHbI yroja U3MEpSIOT JUHEHWHBIM YIJIOM, MOJIYYEHHBIM B IEPECEUYCHUU
rpaHedl  JBYIpaHHOTO yIJla IJIOCKOCTBIO, TMEPIEHAUKYISIPHON 00EuM TpaHsiM
JIBYT'PAHHOTO yTJa, a CJIeJ0BaTEIbHO, U JUHUU UX MIEPECEUCHUs, T.€. peOpy ABYTPAHHOTO
yria. B npuBeneHHoM mnpumepe 310 pedbpo AB mpeoOpazoBaHO B MPSMYIO YPOBHS
OTHOCHUTEIBHO TJIOCKOCTU [l4 W B IPOCIUPYIONIYIO MPSIMYH OTHOCHUTEIBHO IIOCKOCTH
Ils — AB 1 Ils.
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Tema 3. IloBepxHocTH

Onpezle.ﬂeHne TOYCK HA NMMOBEPXHOCTHU MHOI'OTPAHHUKOB

MHOrorpaHHMKOM HAa3bIBACTCS F€OMETPUYECKOE TEJO, MOBEPXHOCTh KOTOPOIO
COCTOMT U3 HECKOJIbKMX IuIockocTed. Ilimockue ¢urypel, orpaHuyuBarouive
MHOTOTPaHHMK, Ha3bIBAKOTCS TpaHsAMU. ['paHu nepecekaroTcst MeKIy cOO0M MO MPSMbIM
JVHUSIM, KOTOpbIE Ha3blBatoTCsl peOpamu. PeOpa mepecekarorcs B TOUKaX — BEpIIMHAX
MHOrorpaHHuka. B oOmem ciayyae u3oOpakeHHE€ MHOTOrpaHHMKAa Ha KOMIUIEKCHOM
YepTeKe CBOJUTCS K TOCTPOEHUIO €ro pedep 1 BEpLIMH.

Cpeau MHOrOrpaHHUKOB BBIJIETSIOT IPU3MbI U TUPAMUJIBI.

IIpu3moii Ha3bIBaeTCs MHOTOTPAaHHHK, Yy KOTOpPOro OOKOBBIE TpaHH —
IPSAMOYTOJBHUKYA WM NapaJuIeJOTpaMMbl, a4 OCHOBAHUSAMM CIIy’KaT JIBa PABHBIX
MHOI'OYT'OJIbHUKA.

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

Ha pucynke 3.1 naHo u3oOpakeHHE NpPU3M U MUPAMMJ, [TOKA3aHO IMOCTPOECHHE
IIPOEKIUI TOYEK, JIEKAINUX Ha IOBEPXHOCTIX FT€OMETPUUECKUX TEN.

OnpeneneHre NPOEKIMM TOYEK HA IIOBEPXHOCTH IIPU3M HE IIPEICTABISAET
3aTpyAHEHUM, T.K. BCE TIPAaHM NPHU3M SBISIIOTCA IUIOCKOCTSAMM YPOBHA WIH
IIPOCLHUPYIOUIUMU IIIOCKOCTSMM.

|& |1
Al ] As
C: (Ca)
B: B: 7
(o2
12122 (B2)  [32(52) 42 63(53) 13 (4s)] 23(33) 12 22 32 1:(3s) 2
|t — L
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11 < :_
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12 2 32 15 (3s) 23 1 2 (
31 4
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Pucynok 3.1 — Onpenenenue npoeKIuii TOUeK Ha TOBEPXHOCTIX MHOTOIPAHHUKOB:

3

a) Ha MOBEPXHOCTH IIECTUYTOJIBLHON PU3MBbI; 0) HAa TOBEPXHOCTH TPEYTOJIbHON IPU3MBI;
B) Ha MIOBEPXHOCTH TPEYTOJIbHOM MUPaMU/IbI; T') Ha TOBEPXHOCTH YETHIPEXYTOJbHON MUpaMHIbI
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OnpeneneHre NPOEKIM TOYEK Ha TpaHsX MUpaMUJ, SBISIIONIMXCS 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 CEeKYIIMUX 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 purypa, momobHas durype
OCHOBaHMUS.

Ceuenue MHOTI'OI'PAHHUKOB ILIOCKOCTBIO

Ha pucynke 3.2 mnoka3aHO NOCTpOe€HHE (QUIYp CEUEHUs MHOTOTPAHHUKOB
POCIHPYIOIINMH TIOCKOCTSMHU.

B pesynpTate mepeceyeHHs] MHOTOTpAaHHHKA IUIOCKOCTBIO 00OpasyeTcst IiIocKas
¢urypa, KoTtopasi Ha3pIBaeTCS CEYEHHEM MHOTOTpaHHUWKA. JIMHHSA, OrpaHMYMBaroNIas
Gurypy cedeHus, Ha3pIBaeTCs JIMHUEH nepecedeHns. Ourypa cedeHuss MHOTOTPaHHUKA
IUIOCKOCTBIO IIPECTABISAET COOO0M MIOCKUI MHOTOYTOJIbHHUK.

OOumwmii mpuemM NOCTPOSHHS NPOEKIMHA CEYEHHUS MHOTOTPAHHUKOB IUIOCKOCTBHIO
CBOJUTCS K HAXOXKICHHUIO NMPOEKLUH TOYeK IepecedyeHus: pedep MHOTOTPAHHUKOB C
JaHHOM mIockocThio. Ilpu mocTpoeHMHM CceyeHHs MHOTOTPAHHOM TMOBEPXHOCTH
IUIOCKOCTBIO MOKHO TakK)K€ HAaXOJIUTh JIMHUM TEpEeceueHHsi rpaHeldl MHOTrOrpaHHHMKA
(TUTOCKOCTEH) C CeKyIIeH MI0CKOCTHIO.

Takum oOpa3om, B o0mieM ciyyae 3ajady HaxXOXKIEHHUS JHHHM TEepPECeueHust
MOBEPXHOCTH MHOTOTPAaHHUKA TIOCKOCTHIO MOKHO CBECTH JIMOO K 3a7jaue HaXOXKICHUS
TOYKM TIEPECEUYCHUs] MPSMOM C IUIOCKOCTBIO, JHMOO K 3aJa4e HAXOXKACHUS JIMHUU
MepeCceYEeHUs MIOCKOCTEM.

B 3agadax gacto TpeOyercst OnpeeuTh HaTypaIbHYIO BETMYUHY (DUTYPBI CEUSHHUSI
MHOTOTpaHHHKA TIOCKOCTHIO. ECcnu cexyas maocKoCTh SBISETCS TIOCKOCThIO OOIIETo
MOJIOKEHHS WM TPOeUUpPYIOLIei, To (purypa ce4eHus HU Ha OJHY M3 IUIOCKOCTEH He
OpoelupyeTcss B HATypalbHYIO BEJIMYMHY. B 3THX ciydasx s HaxOoXIEHHS
HATYpaJbHOM BENUYMHBI (UTYphl CEUEHHUS IMOJIb3YIOTCS OJHUM U3 CHOCOOOB
npeoOpa3oBaHus MPOEKIIHIA.

Ha pucynke 3.2 HaTypasibHas BeJIMUMHA CEUEHUI IPU3MBI U IUPAMUJIBI ONIpeIesieHa
CH0cO0OM 3aMEHBI TUIOCKOCTEHN MPOEKIINH.

B3aumHnoe nepeceuycHue MHOrorpaHHuKoOB

Jlunuelt mepecedyeHHs] MHOTOIPAHHUKOB SIBIISIETCS TMPOCTPAHCTBEHHAs JOMaHas
JUHUS, cocTosimas M3 OTpPe3KoB. MHOXECTBO ToOuYeK, OOmux [ 0o0oux
MHOTOTPAHHUKOB, MOXHO MOJYYUTh JIByMs CIIOCOOAMU, KOMOMHUPYS UX MEKIY coO0M
WM BbIOMpas TOT, KOTOPBIM B 3aBUCHMOCTH OT YCIIOBUHM 3a/laHUsI UMEET 0oJiee MPOCThIe
noctpoeHusi. lMckomas nuHUS MOXET ObITh OmpefeseHa M € MOMOIIBIO TOYEK
nepecedyeHus pedbep OTHOTO MHOTOTPaHHMKA C TpaHSIMH BTOPOTO, COSAMHSS WX
MOCJIE0BATEIBHO JOMAHON JMHUEH, U C MOMOIIBI0O OTPE3KOB MPSIMBIX, IO KOTOPHIM
MepeceKaroTCs TpaHy 3aJJaHHbIX MHOTOTPaHHUKOB.
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Pucynok 3.2 Onpenenenyie BETUUUHBI CEUEHUS TIPU3MBI U TUPAMUIBI
(POHTATBHO-NPOELUPYIOIIEH MIIOCKOCTHIO

B kauectBe npuMepa IMOCTPOCHUA JIMHUKU IIEPCCCUHCHHUA MHOIOIpaHHHMKOB Ha

pucyHke 3.3 mpuBelieH MpUMEp MOCTPOCHHS JABYXKAPTUHHOIO YEPTEKa TPEYTOJIbHOU
nUpamMubl ¢ TPU3MATUYECKUM OTBEPCTUEM.

OnopHble TOYKM 3aJaHHOTO MPU3MATUYECKOTO OTBEPCTHS OTMEUYEHbl Ha
dbpoHTanbHOM npoekunu nupaMuasl (puc. 3.3). [lonoxkeHrne ropu30HTAIbHBIX TPOESKIIUN
3THX TOYEK OMPEIENIEHO C MTOMOIIBIO BCIIOMOTaTeNbHBIX CEKYIIUX IIOCKOCTEN o, B U .

5

o
“\e
e
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8

Pucynok 3.3 — IlocTpoeHue IMHUYN NIepeceueHNsl MUPaMUIbI C TPU3MAaTUYECKUM OTBEPCTHEM
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Jns moctpoenust Touek 1 m 1' mpoBemeHa BcrmomoraresibHash TOPU3OHTabHAs
IJIOCKOCTh O, KOTOpas Iepecekia TpaHW NUPaMUIbl 1O TPSAMBIM, 00pa3yIOIIUM
TPEYTOJIbHUK, TOJ00HKIN TpeyronbHuKy ABC, nexariemMy B OCHOBaHUH TTUpamMubL. J{is
MIOCTPOEHUSI TPEYTOJIbHUKA HCIOJIb30BAIM TOUYKY K — TOUKY mepeceueHus: CeKyuen
miockocty ¢ pedopom SA. Ha ropusontanibHOM muiockocTH [1; mpoekius TpeyroibHUKa
npoxoauT uepe3 K; mapauienbHO CTOpoHaM OCHOBaHMs nupamuabel. Ha mepeceduenun
JIMHUMN CBSI3U, NMPOBEACHHBIX W3 1, u 1'2, C TOPU3OHTAIILHON MPOEKIMEN HaJAECHHOTO
CeueHMs nojydeHsl 1, u 1'.

AHQJIOTUYHO TMOCTPOEHBI TOPU3OHTAIBHBIE MPOEKIIMU OCTAJbHBIX TOUYEK, YTOOBI
HaiTh Touku 2, 2', 3,4 u 4' nposeneHa BCioMoraTeiabHas CEKylas MIOCKOCTb Y, a 1Jis
TOYKHU 5 — TIOCKOCTH . [lomydeHHbIe TPOEKITMU TOYEK COSAMHEHBI IMMOCIEI0BATEILHO B
JIOMaHYI0 JIMHHUIO.

[Tpodunbabie poekiuu 1'3, 2's, 3's onpeneneHsl MO WX NPUHAMICKHOCTH TPAHU
ASC, npoekuuun 33 u 53 nexar Ha mpoekuuu pedpa S;Bs, a mpoeknuu Touek 13 u 43
MOCTPOEHBI C MOMOUIBIO OPJAUHAT Ay WM MO JIMHUSM MPOEKIIMOHHOM CBSI3H.

HarypanbsHas BenuuunHa GUrypsl c€UeHHs TUpaMuibl GPOHTATBHO MPOCIUPYIOIICH
MJIOCKOCTBIO OTpe/iesieHa TaKkKe CIIOCOOOM 3aMEHBI INTIOCKOCTEH mpoekiui (puc. 3.3).

Ha pucynke 3.4 paccMOTpeH NpUMEP MOCTPOEHUS] CKBO3ZHOTO MPU3MATUYECKOIO
OTBEPCTUS JJIs1 MPABUIBHON YETHIPEXYTOJIbHON MPU3MBI.

2 B3 ¢ Fo 4G 5

A
4
h=2s 0:26: 324, 5, 235437 q_—l =%

b 5
7215731 g ;52
) \

7

Bs /%

Pucynok 3.4 — B3auMmHOe nepecedeHre Mpu3Mbl ¢ MPU3MATUUECKUM OTBEPCTHEM



32
Touku Ha MOBEPXHOCTAX BpPallleHUSs

[Tpu GonpmioM pa3zHOOOpa3wM MOBEPXHOCTEH BpalleHHs B MAIIMHOCTPOCHUU H
ApXHUTEKType 4Yalle BCET0 BCTPEUAIOTCS CIEAYIONINE MOBEPXHOCTH BPAIICHUS: TPSIMOM
KPYTOBOW LUJIMHJIP; MPSMOM KpyTroBoil KOHYC; cdepa (11ap); Top.

[ToBepXHOCTHI0 BpallleHHs] HA3BIBAIOT TIOBEPXHOCTH, MOIYYaeMyI0 OT BPAICHHS
KaKoH-1100 00pa3yroieil TMHUU BOKPYT HEMOABIKHOM MPSAMOI — OCH TOBEPXHOCTH.

Huaunap — Teno, OrpaHWYEHHOE IMIMHAPUYECKON TOBEPXHOCTHIO W JIBYMSI
napajieIbHbIMA OCHOBAHUSAMU. Y MPSMOTO KPYTOBOTO IMJIMHAPA C BEPTUKATIBHON OCHIO
oOpasyrolnye MeprneHIuKyIIpHbl TOPU3OHTAJIBHON IUIOCKOCTH Mpoekiuii. Toukn Ha
MOBEPXHOCTU LMJIMHIPA HAXOIAT C IMOMOLIbI0 00pa3yroIuX U JUHUNA MPOEKIIMOHHOM
cBs3u (puc. 3.5).

M M

o

Pucynok 3.5 - Onpenenenre npoeKIHii TOUeK Ha MOBEPXHOCTH MPSAMOTO KPyroBOT0O WJIUHAPA

[Ipu ompeneneHuy MOJOXKEHUS MPOEKUUN TOYEK, PACMOJIOKEHHBIX Ha OOKOBOM
NOBEPXHOCTU UWIMH/APA, CIEAYET YUYUTHIBATH UX BUAUMOCTb IIPH B3IJISI/I€ HA MNIOCKOCTh
npoexuni. [Ipn B3rsiae Ha mockocTs npoekuuy II; Bce TOukH, pacionoKeHHbIE Ha
OOKOBOI1 MOBEPXHOCTH MPSIMOTO KPYrOBOTO LIUJIMHAPA, CYUTAIOTCS YCIOBHO BUIUMBIMH.
[Ipn B3rmsame Ha IUIOCKOCTH MNpoeKuud [, BHUAMMBI TOYKHM, pACIOJIOKEHHBIE HMXKE
TOPU30HTAIBHOM OCH B IITOCKOCTH II; u cripaBa ot ocu B mutockocty 113. ITpu B3rsine Ha
IUIOCKOCTh NMpOoeKUni 13 BUAMMBI TOUKH, PACIIOJIOKEHHBIE CIIEBA OT OCU B IUIOCKOCTAX
IT; u Il,, HeBuaumMble NpoeKIMU TOYEK HA PUCYHKAX 3AKIFOUYEHBI B CKOOKH.

IIpsiMoii KpPYroBo KOHYC MOXHO paccMaTpuUBaTh Kak TeJlo, O0Opa30BaHHOE
BpAalICHUEM NPSIMOYIOJBHOIO TPEYrOJIbHUKA BOKPYI KareTa, IPUHATOTO 3a OCh
BpaLICHUS.

IIpoexkuuu TOYEK HA MOBEPXHOCTH KOHYCAa MOXHO ONPENENATh KaK C IOMOUIBIO
oOpa3ymommx, Tak M  METOAOM  BCIHOMOTaTEIbHBIX  CEKYIIUX  IJIOCKOCTEH
TOPU30HTAJIBHBIMHU TUIOCKOCTSIMH, OOpasyloIIMMH TpH [EepeceueHur ¢ OOKOBOI
MOBEPXHOCTHIO KOHYCa OKPYKHOCTH COOTBETCTBYIOLIErO Auamerpa (puc. 3.6).
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Pucynok 3.6 - Onpenenenne npoeKyii TOUeK Ha MMOBEPXHOCTU MPSIMOTO KPYroOBOTO KOHYyca

Cdepa (map) — noBepXxHOCTh, 00pa30BaHHAs MHOXECTBOM TOUYEK MPOCTPAHCTBA,
HAXOJISAILIMXCS HA paBHOM PAcCCTOSIHUM OT JaHHOU To4ku (1ieHTpa cepsnr). Chepa MoxeT
ObITH 00pa30BaHa BPAILIEHUEM OKPYKHOCTU BOKPYT JUaMeETpa.

OnpeneneHre MPOEKIMM TOYEK HAa MOBEPXHOCTH c(epbl MPOBOAAT C MOMOIIBIO
BCIIOMOTATENbHBIX CEKYIINX TUIOCKOCTEN, MapauiesIbHbIX MJIOCKOCTSIM MPOEKIU (puc.
3.7).
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Pucynox 3.7 - Onpenenenue NpoeKIuii TOYEK Ha TOBEPXHOCTH CEPHI.

B oTnmume oT mOBEpXHOCTH HMJIMHApPA U KOHYCA JJISI TOYEK, PACIIOJIOKEHHBIX HA
MOBEPXHOCTH C(hephl, HEOOXOAUMO ONpEeNeisaTh BHIWMOCTh TP B3TJISAAE Ha
TOPU3OHTAIBHYIO TJIOCKOCTh mpoekumii II;. Ha mmockoctu Il BUaMMBI TOYKH,
pacrnoyioKeHHble HaJ 3KBatopoM, B Iuiockoctsx I, m Il; mepen ¢poHTambHBIM U
pOQHUIBHBIM MEPUAMAHOM COOTBETCTBEHHO.
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Ceuenue Tes1 BpaleHusi IJIOCKOCTHIO

Ceuenue yununopa niocKoCmuvio

[Ipn mnepeceueHMn NUIMHApPA BpalleHUs IUIOCKOCTBIO, MapayieIbHOW OcCU
BpalICHUs, MOJy4YaeTcsl MNpsAMOYroibHUK (puc. 3.8 a). Ecim cekymas MIOCKOCTb
NEPIIEHIUKYIIAPHA K OCH BpAIllEHUs, B Pe3yJIbTaTe CEUCHUS IIMIMHIPA 3TOM IIIOCKOCTHIO
MOJTy4aeTcsi OKPYKHOCTh (puc. 3.8 0). B obmem ciydae, korma cexymiasi IIOCKOCTb
HAKJIOHEHA K OCH LIWJIMHJIpa, B CEYEHUU NoJIydaeTcs yuurc (puc. 3.8 B).

a) 6) B)

Pucynok 3.8 — Cedenust uHuIMHAPA

HarypanbHyio BeIMYMHY CEYEHHS  ONPEAeNsioT OJAHMUM U3  ClocoOoB
npeoOpa3zoBanus uepTexka. OmnpezesneHre HAaTypaJibHOW BEJIMYUHBI (PUTYphl CEUEHUS
UUJIMHAPA HA PUCYHKE 3.9 BBIMOJHEHO CIIOCOOOM 3aMEHBI IJIOCKOCTEN MPOEKIIHA.

5 X

6,
AU
D\H‘H

Al B:
81 51

T1 :D:l 61

Pucynok 3.9 — Ceuenune nunuaapa GpoHTATHHO-TIPOCTIUPYIONMIEH TIIIOCKOCTHIO

Ceuenue KoHyca niocKocmio

Ha pucynke 3.10 npeacraBieHbl ceUeHUs KOHYCA:

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

0 — KpyT, €CJIM CeKyIllas MII0OCKOCTh NEPIEHIUKYISIPHA OCH KOHYCA;

B — 3JUIMIIC, €CIIM CEKYIIasl INIOCKOCTh MEPECEKAET BCe 00pa3yIoIIne;

r — napaboJa, eciii cexyIias INOCKOCTh MapajielbHa TOJIBKO OAHOM 00pa3yrolei;
1 — runep0oI1a, eCiu CeKyIasi INTOCKOCTh EPIEHINKYIIIPHA OCHOBAHUIO.
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a) 6)

B) r) z)

Pucynok 3.10 — Ceuenus KoHyca MJIOCKOCTSIMU

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

Pucynok 3.11 — Cedyenue koHyca ppOHTaTLHO-TIPOCIUPYIONIECH MIOCKOCTHIO

Ceuenue cghepvl nnockocmoio

Pucynoxk 3.12 — Ceuenue chepbl

[Ipu  mepeceuennu  cdepbl  THOOOH
IUIOCKOCTBIO B CEUEHUHM BCerja IOJIy4aeTcs
okpykHocTh. Ha puc. 3.12 mnokazaHo
MOCTpOeHUEe cedeHust cdepbl (HPOHTAIBHO-
IPOEHPYIOLIEH MIOCKOCTHIO 0.

Pagnyc OKPY>KHOCTH CeUueHHs
OTpeNeNsieTcss ¢ TOMOIIbI0 TMEePIeHANKYJIIpa,
OIYIIEHHOTO W3 IIEHTpa MpoeKuuu chepbl Ha

CEeKYIIYK TIUIOCKOCThb. Pammyc cedenuss R =
A202 = BzOz.
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Ilepeceyenue Te BpalieHusi ¢ MHOTOTPAHHUKOM

Ha pucynke 3.13 nmpuBeleH npumep MOCTPOCHUS JIMHUU TMEPECEUCHHsS MPSMOro
KPYTrOBOTO KOHYCa C MPU3MATUYECKUM CKBO3HBIM OTBEPCTHEM.

[lepeceuenrie MOBEPXHOCTH KOHYCA C FPaHsIMU 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 TOYKAMHU SIBJISIOTCS: TOUKA 1, Iekaras Ha GPOHTATBHOM MEpUANAHE, U
touku 5, 5', 11 u 11', Haxoxsmmecs Ha NpoUIBHOM MEpHUAHAHE, OCTAIbHBIE TOUYKH
JUHUU TIEPECEUEHHUs HAXOJAT C TIOMOUIBI0 METOJa BCHOMOTATENbHBIX CEKYIIHUX
mIockocTen. [{ms paccmaTprBaeMoi 3aJ1a4u MPOBOJUM TOPU30HTATIbHBIE INTIOCKOCTH O ,
B, v, 0 U G, mEpeceKarolre MOBEPXHOCTh KOHYCA MO OKPYKHOCTSM COOTBETCTBYIOIIETO
paauyca, HalpuMep, MIOCKOCTh O MEPECEKaeT MOBEPXHOCTh KOHYCA MO OKPYKHOCTH
paanyca R;, a mmockocts & — pammyca R, Touku nuHMEM TepecedeHusi OTBEPCTHUS C
KOHYCOM  HaXxOAST Ha  MEPEeCeUYeHUH  COOTBETCTBYIOIIMX  OKPYXKHOCTEH  C
TOPU3OHTAJIBHBIMU TPOEKIUSAMU JIUHUN TEPECEYCHHs] BCIIOMOTATENIbHBIX CEKYIIMX
IJIOCKOCTEN C IPaHsAMH OTBEPCTHSI, HAIPUMEP, TOUKU 2-2' OT IUNIOCKOCTH (L, TOUKH 6, 6',
7, 7" ot mnockoctu B, Touku §, &', 9, 9' OT MIOCKOCTH Y U T. 1.

Halinennble TOYKM MEPEHOCAT Ha MPOPMIBHYIO MPOEKIUI0 KOHYCA, COCIUHSIOT
COOTBETCTBYIOIIHME TOYKU U ONMPEEISIOT BUTMUMOCTD IPOEKIUI JIMHUU TTePECeUEHUSI.

Pucynok 3.13 — Ilepeceuenue koHyca ¢ IPU3MaTUIECKUM OTBEPCTHEM
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Paznen 2. Un:xeHepHasi rpadguka

Tema 4. IlpoekunoHHOE YepUYeHHUE

O0mue npaBuia BbINOJHEHUS YepTexeil

Enunas cucrema koHCTpPYKTOpCcKOM noxkyMentanmuu (ECKJ) — xommiekc
rOCYAApCTBEHHBIX CTaHAApTOB, YCTaHABIMBAIOIIMX B3aUMOCBA3aHHBIC IIPAaBUIIA,
TpeOOBaHUS U HOPMBI MO pa3paboTke, OPOPMIIEHUIO U OOpPALIEHUI0 KOHCTPYKTOPCKON
JOKYMEHTAIluH, pa3padaThIBA€MOM U MPUMEHSIEMOM Ha BCEX CTAAMSX KU3HEHHOTO LIUKJIA
u3nenus (Mpu MPOEKTHUPOBAHUM, DPa3pabOTKEe, H3TOTOBICHHMH, KOHTPOJE, MpPHUEMKE,
IKCILTyaTallK, PEMOHTE, YTUIN3alnH ). OCHOBHBIE MOJIOKEHHSI TOM CUCTEMBI COAECPHKUT
I'OCT 2.001-2013.

Cranpapt ECKJl — 3TO HOpMaTMBHBIA JOKYMEHT, YCTAHABJIMBAIOIIWN €IUHbBIE
IpaBHJIa BHITIOJHEHUS U 0()OPMIICHHS KOHCTPYKTOPCKHUX JOKYMEHTOB IS BCEX OTpacieit
IPOMBIIIJIEHHOCTH, CTPOUTENBCTBA, TPAHCIIOPTA U YIEOHBIX 3aBEICHU.

B eaunyro cucteMy KOHCTPYKTOPCKOM JOKYMEHTALMU BXOASAT TaAKHWE BaKHEUIINE
KAaTerOpUM JOKYMEHTOB, KaK IIPABWJIA BBINOJHEHUS YEPTEKEH, DKCILTyaTallMOHHBIE
JNOKYMEHTBI, IIpaBuja y4éTa U XpaHEHUI 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.

Tabmanma 4.1
OGo3uauenne bopmara Pazmepni CT;)/II?\;)H dopmara,
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 YaCTH NapaJlJIeIbHO MEHBIIIEH cTOpoHE hopmaTa Ioaabio 1 KB. M ¢ pazMepaMu
cropon 1189 x 841 mwMm (puc. 4.1).

®opmatel A0, Al, A2, A3 MOryT pacnoJiaratbCsi Kak JJIMHHOW, TaK U KOPOTKOU
CTOPOHOM Mo ropusoHTanu. @opmar A4 pacrnonararoT TOJbKO KOPOTKON CTOPOHOM IO
TOPU30HTAJIN.

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

Ochnoenas naonucey

B cootBerctBun ¢ ECKJl (EnnHOl cUCTEMON KOHCTPYKTOPCKOW JOKYMEHTALIMH)
KXl YepTEX JTOJDKEH COMPOBOXKAATHCSA OCHOBHOM HAAMMCHIO, cCoAepkKalien ooiue
cBeZieHUs] 00 M300pakeHHOM oOBekTe. POpMBI, pa3Mephl, COACpPKAHHE M MOPSIOK
3aroJgHeHus1 ocHOBHOM Haanucu ycranaBinuaeT ['OCT 2.104-2006.

OCHOBHYIO HAJIIMCh paclojaraloT B IMPaBOM HI)KHEM YINIy KOHCTPYKTOPCKHX
JTIOKyMEHTOB (puc. 4.2).

N N
N N
N
L b OcHobras OcHobros
1 Ny HAUCH 1 HATAICD
420 20

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

OCHOBHYIO HAJIMHCh Ha YEpPTEKAaX MOXKHO pacrojiaraTb Kak BJIOJb JJIUHHOU
CTOPOHBI, TaK U BJO0JIb KOPOTKOM CTOpOHBI hopmaTa 3a uckirodeHueM popmara A4, Ha
Hem 1o ['OCT 2.301-68 oCHOBHYIO HaAlMCh MOKHO pacrojaratb TOJbKO BJIOJb
KOPOTKOW CTOPOHBI JIUCTA.

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

Ha ueprexax u cxemax OCHOBHasi HaJIKCh W JIONOJHUTEIbHBIE Tpadbl K HEl
BBITIOTHAIOTCS 10 ¢dopme 1, kotopas mpeacrabieHa Ha puc. 4.3. I'padbl oCHOBHOM
HAJITUCH ¥ IOTIOJTHUTETbHBIE Tpadbl 3aMOTHSIOTCS CISAYIONUM 00pa3oM:
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Pucynox 4.3 — Conepxanue ocHoBHOM Hannucu (hopma 1)

rpada 1 — Ha3BaHUE YepTeKa UM HAMMEHOBAHUE U3JICIHS;

rpada 2 — o6o3HaueHue JoKkymeHTa. [ yueOHbIX uepTexeld 0003Ha4eHUE COCTOUT
U3 MHAEKca paslena Kypca depueHus (Hampumep, MY - MalmIiMHOCTPOUTENIbHOE
yepuyeHue), HoMepa 3aJJaHusl 1 HOMEPA BapUaHTa;

rpada 3 — o6o3HaueHHE MaTepuaia u3aeaus (111 YepTexen neranei);

rpada 4 — nurepa, kotopas npucBoeHa aaHHomy nokymenty mo I'OCT 2.103-68
(3amonHseTCs MOCIE0BaTeNbHO, HAaUWHAsA C KpalHeW JIeBOM KIETKH); A Yy4eOHbIX
3aBeCHUN — Y, U IUIUIOMHOTO pOeKTUpoBanus — /1;

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

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

rpada 7 — mopsAKOBBIA HOMEp JUCTA (B JOKYMEHTAaX, COCTOSLINX U3 OJTHOTO JIUCTA,
HE 3aI0JIHIETCS);

rpada 8 — oOlee 4MCIO JTUCTOB JOKYMEHTa (3aloiHIETCS TOJbKO Ha MEPBOM
JUCTE);

rpada 9 — HauMeHOBaHWE OpraHU3alMK WJIK Ha3BaHUE Y4EOHOTO0 3aBE/ICHUSI 1 HOMEP
IpyNIIbI;

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

rpada 11 — pamunmmm mutl, TOAMUCABIINX JOKYMEHT;

rpada 12 — noanucu nuil, HaMUINN KOTOPBIX YKa3aHbl B rpade 11;

rpada 13 — naTa moanucanus JOKYMEHTa;

rpadsr 14-18 — cBegennst 00 U3MEHEHUSIX, KOTOPbIE 3aMOJIHIIOT B COOTBETCTBUU C
tpeboBarmsimu ['OCT 2.503. I'padwer 14, 15, 16, 17, 18 B yd4eOHBIX uHepTekax HE
3aIOJIHAIOTCSL.

Jlunuu yuepmeirnca

Hns u3obpaxkenuss npeametoB Ha deptexkax ['OCT 2.303-68 ycranaBiauBaeT
HauepTaHUs U OCHOBHbBIC Ha3HaueHUs JIMHUH (Tab1. 4.2).

TonmuHa CIUIONTHON OCHOBHOM JIMHUM § T0JKHA OBITH B mpenenax ot 0,5 xo 1,4
MM B 3aBHCHUMOCTH OT BEJIMYMHBI U CJIOKHOCTH M300pa)ke€Hus, a Takxke oT (opmara
yeprexa. TonmuHa TMHUE OJHOTO U TOTO € THUMa JOJKHA ObITh OJJMHAKOBA ISl BCEX
M300paKEHUI Ha JTAaHHOM YepTekKe, BBIYEPUUBAEMBIX B OJIMHAKOBOM MacIiTade.
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Tabmnura 4.2
Tonmuaa mo
HaumenoBanue 1
OTHOILIEHHIO K
Ne | nuaMH, ee n306pa- S OcCHOBHOE Ha3HauYEHUE
JKEHHE M
OCHOBHOM JIMHUHA
CrutonHas ToJicTas JluHuM BUAMMOTO KOHTYpa

1 OCHOBHAasA S JInaun nepexoaa BUANMBIC
Jlunuu KoHTypa cedeHus (BBIHECEHHOTO U
BXOJISIIETO B COCTaB pa3pesa)
JIMHUYM KOHTYpa HAJIO)KEHHOTO CEUCHUS
Jlunuu pa3mepHble U BBIHOCHBIE

) CrromHasi TOHKast OrS/3 10 S/2 JIvHUM ITPUXOBKHU
JIMHUN-BBIHOCKH
JluHuu orpaHryYeHMs] BHIHOCHBIX AJIEMEHTOB
Ha BHUJIaX, pa3pe3ax U CEUCHUSIX

CruiomHas 1 5

3 BOJTHHUCTAs Ot S/3 1o §/2 | M ODDRIBA

JluHum pazrpaHuydeHuUs BUJa U pa3pesa
[lITpuxoBas
o
4 j OrS/3 510 S/2 JluHuK HEBUAMMOTO KOHTYpa
o o Jlunuu nepexona HEBUUMBIE
£
ITpuxmyHKTUpHas
TOHKas Jlunuu oceBbIe U IEHTPOBBIE

5 24 OrS/3 10 S/2 JIMHUM ceyeHuM, IBIISIONUECS OCSIMU

CUMMETPUU ISl HAJIOKEHHBIX WIH
B B 573707 BBIHECEHHBIX CEUCHHUN
PazomknyTas
6 8.20 OrSpo 1,5S | Jlunum pa3pe3oB u ceyeHui

HIpugpmur uepmeosricrvie
Kaxx b1l uepTéx COACPKUT pa3IuvHbIC HAIIUCH, COCTOSIINE U3 OYKB U ITUGD.
Bce Hanmnucu Ha yepTexax BBINOJHAIOT CTaHIapTHRIM mpudTom cornacHo 'OCT
2.304-81.

Pazmep mpudra

h - BenuuuHA, OmpeNeieHHas BBICOTOM MPOMHUCHBIX OYKB B

MUJITUMETpax. Y CTaHaBIMBAIOTCS clienyromue pasmepsl mpudra:1,8; 2,5; 3,5; 5; 7; 10;
14; 20; 28; 40.

Jns opopmiieHust rpaduyeckux padOT yaile Mojab3yrTcs mmpudToMm Tuna b c
HakKJIOHOM (puc. 4.4).
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PI/IcyHOK 4.4 — LHpI/I(bT THANa B C HaKJIOHOM

IHocTpoenne n3o0pakeHnii HA YepTeKAX

N3o0paxkeHns COCTaBISIOT OCHOBY Jit000ro ueprexka, nmosromy 'OCT 2.305-2008
«M300paxeHust — BUbI, pa3pe3bl, CEUCHUs» SIBISETCA OJIHUM M3 OCHOBOIOJIATAOIINX
cragaptoB EnuHoit  cuctembl koHcTpykTOpckou nmokymeHtanuu (ECKJl). B
cootBercTBUH ¢ ['OCT 2.305-2008 n3o0paskeHus AIATCSA HA BUABI, pa3pe3bl, CEUCHHUS.

N300paxkeHUsT BBIMIOJNHAIOTCA HA 4Yeprexax MO METOAy OpPTOTOHAIBHOTO
(IpAMOYTOIBHOT0) HpoeuupoBaHus. [Ipy 3TOM 3a OCHOBHBIE IJIOCKOCTH HPOEKIUI
MPUHUMAIOTCS TIECTh B3aUMHO TEPHEHIANKYJISIPHBIX TpaHel KyOa, OJlHa M3 KOTOPBIX
COBMEILAETCS C PPOHTAIBHOM MIOCKOCTHIO MTPOEKITHIA.

Buown

Bun — n3o0paskenne oOpaiieHHOo| K HaOII0AATEI0 BUIUMON YaCTH TIOBEPXHOCTH
npenMera. Buapl nensTcs Ha OCHOBHEBIE, TOTIOJTHUTEIBHBIC U MECTHBIE.

OCHOBHBIMM BHJIaMU HAa3bIBAIOTCS TMPOEKIUU HAXOJSIIErocss BHYTPU KyOa
npeaMeTa Ha WecTh ero rpanei (puc. 4.5). Ilpu 3ToM mpeaMeTr pacrnojararoT TaKUM
obpazoM, 4TOoObI Ha (PPOHTANTHHOW TUIOCKOCTH TMPOCKIIUN TOTydascs BHI, MAIOIIAN
HauboJIee MOJTHOE peCTaBIeHHEe 00 H300pakaeMoM IMpeaMeTe. DTOT BU IPUHUMAETCS
Ha YepTeke B Ka4eCTBE TJIAaBHOTO BUJIA.

[Tpu «packpbITiH TpaHel Ky0a» OCHOBHBIE BUJIBI PACIONATalOT KaK MOKAa3aHO Ha
puc. 4.6.

KonuuectBo BuAOB (TOYHEEe U300pakeHUI) HA YEpPTEXKE JOJDKHO OBIThH
HaUMEHBIIUM, HO OOECMEeYMBAIONINM TIIOJTHOE M OJHO3HAYHOE IMPEACTaBlIeHUE 00
n300pakaeMoM mpeameTe. B psije cimydaeB Ha uepTexe MOKET ObITh JJOCTATOYHO OJTHOTO
U300pakeHMsI, HATIPUMeED, IS IeTalel TUTIA «TUTOCKUN KOHTYP» WJIH IS JeTallell TUIa
«BaI).
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Pucynok 4.5 — IInockoctu

Pucynok 4.6 — OcHOBHBIE BUJIbI

Pa3zpesol

Pa3pe3s — wuzoOpaxkeHue mnpeaMeTa, MBICICHHO PACCEUYEHHOTO OIHOM WU
HECKOJIbKUMH CEKYIIUMHU IUIOCKOCTSIMH, Ha KOTOPOM TIIOKa3bIBalOT KOH(UTYpPALIHIO
npeaMeTa B IMIIOCKOCTH CEUYECHUS U U300paKEHUH IpeIMeTa, HaXOASIIErocs 3a CeKyIei
I0cKOCThIO. [1pu 3TOM KOH(UTyparus mpeaMeTa B CEKyIen MIOCKOCTH IITPUXYETCS B
cootBercTBUU ¢ TpeboBanusimu ['OCT 2.306-68 «['paduueckoe o0603HaUCHUE
MaTepuajoBy.

Paspessl paznensrorcs:

1) B 3aBUCMMOCTH OT YHUCJIA CEKYIUX TUIOCKOCTEN Ha:

a) mpocThie (ITPU OJTHOM CEKYIIEeH MIOCKOCTH);

0) ciokHBIE (MPU IBYX U 00JIe€ CEKYIIHNX ITOCKOCTSIX);

2) B 3aBUCHMOCTH OT IOJIOXKEHHUS CeKYIIEH TIIOCKOCTU B MPOCTPAHCTBE HA:

a) BEpTUKAJIbHBIE, U3 KOTOPBIX HaKOO0JIee YacTO MPUMEHSI0TCS (PPOHTANIbHBIE (PUC.
4.7 — pa3zpe3 A-A) u npoduibHeie (puc. 4.7 — paspe3 b-b);

0) TOpU30HTAJIbHBIE;

B) HAaKJIOHHBIE.

Tonyqenue @powmansnoza
paspeaa

PﬁcyHOK 4.7 — Pa3pe3bl IpoCThie
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MecTHbIii pa3pe3 (Takke OTHOCAIIMICS K TMPOCTBIM pa3pe3am) CIYKUT s
BBISIBJICHHUSI BHYTPEHHETO yCTPOWMCTBA JIUIIL B OTICIHHOM OTPaHMYEHHOM MecTe (puc.
4.8). Ero oTaenstoT oT HepacCeYEHHOM YaCTH IETAJIN CIUIOIIHOM BOJIHUCTOM TMHUEH. DTa
JIMHUS HE JOJDKHA CIMBATHCA C KOHTYPHOW, OCEBOM M APYTUMH JTHHUSMHU H300paKeHUS
(puc. 4.8). Mectable pa3pe3bl He 0003HAYATOT.

Pucynok 4.8 — CoeauHenue Buaa ¢ pa3pe3omM. MecTHbIi pa3pes

Ceuenusn

Ha uepTekax yacTo ObIBaeT HEOOXOUMO TTOKA3aTh OMEPEYHBIA MPOMUITH TON UK
WHOHM JeTalld, TOTO WJIM WHOTO IPEJMETa, HE HMMECIONIETO KaKWX-JIMOO BHYTPEHHHX
AJIEMEHTOB. DJTa 3aja4a PeniacTcs ¢ MOMOIIbIO CEUCHUH.

Ceuenne — 3TO HM300pakKCHUE MPEIMETa, MBICICHHO PACCEYCHHOTO CEKYIIeH
MJIOCKOCTHIO, HA KOTOPOM IOKa3bIBAETCS TOJBKO KOH(UTYpAIUs MpeaMeTa B CeKyIen
IUIOCKOCTH.

Kax u B pa3pese koHpurypamus npeaMera B CEKyIIeH TIOCKOCTH MITPUXYETCS.

BoiHeceHHbIEe CeYeHUS] — T€, KOTOPBHIE PACIOJArarOTCs BHE HW300paKECHUS
npeameta (puc. 4.9). BeiHeceHHBIE CEUCHUS SBISIFOTCS MPEANOYTUTENbHBIMU. KOHTYPBI

BBIHECEHHBIX CEUCHHUM BBIMOJIHSIOT CIUIOIIHBIMU TOJICTBIMU (OCHOBHBIMI/I) JJMHUAMMU.
A

L A-i )
{ I A A-A
_.I L ) ->!
—— j ;‘l A-A <t
Z
4 | ]

Pucynok 4.9 — BeiHeceHHbIE CeueHHs

Hano:xxeHHble ceyeHUs1 — T€, KOTOPbIE COBMEIIAIOT C COOTBETCTBYIOLIUM BUIOM
npeamera (puc. 4.10). KoHTypsl HallO)KEHHBIX CEUYEHUU BBHITIOJHSIOT CILIOIIHBIMU
TOHKUMH JIMHUSIMH TOJIIITUHOM, TIPX 3TOM KOHTYP M300pakeHHsS Ha MECTE HaJI0)KEHHOTO

CEYEHUsI HE IPEPHIBAIOT.

_

Pucynok 4.10 — Hano>xeHHbIE ceUeHUs




44

Tema 5. Buabl u3esinii ¥ KOHCTPYKTOPCKUX JOKYMEHTOB
Buanl nszgennii

N3nenueM Ha3bIBaIOT JTIO00W MpeaMET WM HA0Op MPEIMETOB MPOU3BOJCTBA,
MOJICKAIINX U3TOTOBJICHUIO HA MIPEAIPUSATUH.

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

JeTajp — u3aenue, U3roToBJIEHHOE U3 OAHOPOIHOIO 110 HAUMEHOBAHUIO U MApKe
MaTtepuana 0e3 NmpuMeHeHUsI COOPOYHBIX ONEepalni.

COopouynasi eaMHHIIA — W3JEIME, COCTaBHBIE YacTU KOTOPOTO IOJIEKAT
COCIMHEHHUIO MEXAYy CO000W Ha MNpeAnpUsITUU-U3TOTOBUTENE MyTeM COOPOYHBIX
onepanuii (CBUHUMBaHUEM, KJIETIKOM, CBapKOH, MalKOM, pa3BajbllOBKOM U T.I1.).

Ha  BeimosHeHue — TexHojorumyeckod — omepanuun  «COOpka — U3IETUS»
pa3pabaThIBacTCsl KOMIUIEKT JOKYMEHTOB. B 3TOT KOMIUIEKT JOKYMEHTOB BXOST:

1) cnenudukanus, coaepskamasi IMepeyeHb COCTaBHBIX 4YacTed, M3 KOTOPBIX
cobupaercs uznenue;

2) cOOpOYHBIA YepTeX, COAEpKamUi u300pakeHne wusnenus (cOOpPOUHOM
€IMHUITBI) ¥ TTOKA3bIBAIOIINI B3aUMOACHCTBUE STUX COCTABHBIX YaCTEH.

COopouHbIii YepTe:x

COopouHbIii YepTesk — KOHCTPYKTOPCKUM TOKYMEHT, COJIep Kallluii N300paskeHne
uzzenus (COOpOYHON eTMHUIIBI), TAIOLIUI PEACTaBICHUE O PACTIONOKEHUHU U B3aUMHOMN
CBSI3M COEIUHSEMBIX IO JAHHOMY UYEpPTEKY COCTAaBHBIX 4dacTedl m3nenus (cOOpodHOi
€IMHULIBI) 1 00ECTICUNBAIOIINN BO3MOXXHOCTD OCYIIECTBICHHSI COOPKU U KOHTPOJISI 3TOTO
17N (158

Crnenuguranms — 3T0 TEKCTOBBIA KOHCTPYKTOPCKUI JOKYMEHT, OIPEAEIISFOIIHMA
coctaB cOopouHoit eauHuibl. Crnenndukanuio BHIIOIHSIIOT Ha JUCTax (opmara A4.
CocTaBHBIE YaCTH, U3 KOTOPBIX COCTOMUT U3JENHE, 3aIUCHIBAIOT B CHEIU(PHUKAIUIO TIO
paznenam. B obmiem cinydae cnenudukanus COCTOMT M3 pa3/iesioB, paclojiaraéMbiX B
TaKOW MOCIIEOBATENbHOCTHU: 1) JOKYMEHTALIMs, 2) KOMILIEKCHI, 3) COOpOUYHBIEC €AMHUIIBI,
4) neranu, 5) cTaHAapTHBIC U3ACIUS, 6) IPOUKE U3ETHs, 7) MaTepHaIIbl, 8) KOMIUICKTHI.
Hanuuue Tex M UHBIX pa3/iesioB ONPEAENIIeT COCTAB U3IEIHS.

COOpOoUHBIii YEPTEXK JOJKEH COJIePKATh:

1. Uzobpasxcenus (6uovi) cCOOPOYHON €INMHUIILI, MAIOIIME MPEACTABICHUE O
KOHCTPYKIIMH, PACIIONOKEHUH U B3aUMHON CBSI3U COCTaBHBIX YaCTEH, COSAUHIEMBIX IO
JaHHOMY YEpTEXKY.

2. Paszmepei.

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

4. OcnosHvle xapakmepucmuxu uzoeiusi. Hax OCHOBHON HAIMHUCHIO MOTYT OBITH
yKa3aHbl TEXHUYECKHE TPEOOBAHMUSI, YCIOBHS, IPUMEUYAHUSI.
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H3zoo0pasicenun na coopounom uepmedice

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

N3o6pakennsi cCOOPOYHOTO YepTEKa TODKHBI PEIIaTh TPH 3aa9H:

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

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

3) obecreyuTh BO3MOKHOCTHh MPOCTAHOBKH HOMEPOB TO3UIIMH BCEX COCTABHBIX
qyacTel u3zenusi, 3asBJICHHBIX B ClIeHU(PUKALIUU.

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

B kadectBe rmaBHOro M300pakeHHs, KaK OOBIYHO, MPUHUMAIOT HM300pakKeHHE,
naroiee HauOoliee TMOJHOE MpeacTaBieHue o (opMe M YCTpOICTBE H300pakaemMoi
cOopouHoM eauHUIBl. ['J1aBHBIM M300pakKeHUEM Yallle BCEro sBISETCS (PPOHTAIbHBIN
paspes, TJIaBHBINA BHU]T UM COSTUHEHNE BU/IAa C PPOHTAILHBIM Pa3pe30M.

N300pakeHre MPOCTHIX W3IACHHA CIEAyeT OTPAaHWIMBATH OJHUM BHJIOM WIH
pa3pe3oM, €Cli €ro JOCTATOYHO I OCYIIECTBIICHUS 3asSBICHHBIX BBINIE 3a1a4 (pHC.

5.1).
4 T 2 1
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Pucynok 5.1 — [Ipumep BbINOIHEHUSI COOPOYHOTO YepTEKA

Ha pucynke 5.2 nns nosicHeHusi (OpMbl OTAENBHBIX JeTajiel U HaHECEHHs
COOTBETCTBYIOIIMX Pa3MEPOB BHIMOJIHEHHI pa3pe3bl A-A, b-b, B-BusunI'.

Pazmepol na cOopounbix uepmedicax

Ha c6opodHbIX uepTekax mpOCTaBIISIOT:

1. Pazmepsi rabaputHblie (IJTMHA, IIMPUHA U BEICOTA U3/IEIINSA).

2. Pa3Mephl yCTaHOBOYHBIE, XAapPAaKTEPU3YIOIINE MOBEPXHOCTH U YCTPOUCTBA, C
MTOMOIIIBIO KOTOPBIX U3/ICNINE YCTAHABIMBACTCS Ha (DYHIAMEHTBI, OTIOPHI U T.J. OTMETHM,
YTO IS PsAJla U3CJIUM YCTaHOBOUYHBIE Pa3Mepbl OTCYTCTBYIOT.

3. Pa3aMepnl MpUCOENUHUTENBHBIE — pa3MEPbl AJIEMEHTOB Hu3lenus (cOOpoyHOI
CAMHMIIBI) I TPUCOCIUWHEHUS Jpyroro wuszaenus (COOpOYHOM €IAMHMIIBI)  WJIU
NPUCOEIMHEHUS K JpyromMy u3aenuto (puc. 5.2 — pasmep pe3bobl G2 11 KperieHus
BEHTHJIS HA TPYOOIPOBOJIEC);

4. Pa3mepsl CIIpaBOYHBIE — pa3MeEpPhl, HE MOJIEKAIIUE BBINOJHEHHUIO M0 JaHHOMY
YEPTEKY.
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Pucynox 5.2 — K mocTpoenunto n300pakeHnii 1 HAaHECEHUIO pa3MEPOB
Ha cOopouynom ueprerxxe «BEHTUIIby»

Homepa no3uyuit na coOopounsvix uepmeiicax

Bce cocraBHbie WacThm COOpPOYHOM €IWHUIIEI HOMEPYIOT B COOTBETCTBHH C
HOMEpPAMH MO3UIMH, yKa3aHHbIMU B crnenuduxanuu. Homepa mo3unmii HaHOCAT Ha
MOJIKaX JIMHUN-BBIHOCOK, MTPOBOJIMMBIX OT M300paKeHUs COCTaBHBIX 4acTeil (puc. 5.3).
OAHUM KOHIIOM JIMHUA-BBIHOCKA JIOJDKHA 3aXOJIMTh HAa M300pa)KeHUs YKa3bIBaeMOM
COCTAaBHOW YACTH W3JENUsA M 3aKaHYUMBATHCA TOYKOW, IPYTUM — COEIUHSITBCA C
TOPU30HTAIBHOU MOJIKOU.
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Pucynok 5.3 — Hanecenue HOMepoB Mo3uIii Ha COOPOYHBIX YepTEKaAX

[Tonkn pacmojararoT mapajajicabHO OCHOBHOU HaAIIKMCHU BHC KOHTYpa I/1306pa)KCHI/IH
U I'PpYHIIUPYIOT B KOJOHKHW U CTPOYKH. JIMHUK-BBIHOCKH M TOJKHU IMPOBOIAT TOHKUMH
JINHUSAMMU.
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JeraqupoBanue cCOOPOYHBIX YepTexKeil

Yacto mo cOOpPOYHBIM uepTeKaM MPUXOAMUTCS BBIMOIHIATH pabOune YEPTEHKHU
neraneir. Ilpomecc pa3paboTku W BBIMOTHEHUS pa0OUMX dYEPTEKEH AeTaield To
cOOpPOYHOMY UEPTEKY HA3bIBACTCA A€TATUPOBAHUEM.

PaGoumii 4epre:k JeTaJM — KOHCTPYKTOPCKHHA JIOKYMEHT, COJEp Kalluii
U300paKEHHUE JEeTalld, €€ pa3Mepbl, 0003HAUCHHE IIEPOXOBATOCTH TMOBEPXHOCTEH W
Ipyrue JaHHbIe, HEOOXOAUMBIE JIJISl €€ U3TOTOBIICHUS! M KOHTPOJIS.

ICKH3 AeTAaJH — BBHITIOJHEHHBIA OT pyKH pabounii YepTex JAeTaan. DCKU3 JEeTaIH
BBITIONHSETCS ¢ coOmonenneM Beex TpeboBannii ECKJI, mpenbsaBiaseMbIx K yepTexam
JeTanel 3a UCKIIYeHHeM MaciTada. Macmtad npu BBITOJTHEHUN 3CKH3a JOMYyCKaeTCs
HE coOJroAaTh, OJHAKO OCKW3 JOJDKEH OBbITh BBIIOJIHEH C  COOJIOJEHHEM
POTMOPIIMOHATIEHOCTH JIEMEHTOB.

CrnemyeT OTMETUTD, YTO BBITIOJTHEHNE YEPTEIKEH JeTalieil 1o COOPOUHOMY UYEPTEKY
—3a/1a4a OoJiee CII0KHAsI, YeM BBITIOJTHEHHE YepTexel JeTaneit (3CKU30B) 0 HATypHOMY
oOpasiy aetanu. CI0XKHOCTh 3aKIIOYACTCSl B TOM, YTO MPHU JETATHUPOBAHUH YepTexa
BHaJaJie HEOOXOAMMO TOT YEPTEX MPOUUTATb.

BrisiBUTH (popMy TOM MM MHOU €TajIn, H300pakKeHHOM Ha uepTeke 00IIero Bua,
4acTO MEHIAeT TO OOCTOSITENbCTBO, YTO HEPENKO M300pa)KEHHsS AETalu 3aKpbIBAETCS
n300paKeHUsIMU  Ipyrux jaetaned. [lpm ureHum dYepreka HEOOXOAMMO Kak Obl
«BBIWJICHUTBY HYXXKHYIO JIeTalb U3 COOPOYHOI eAuHHULIbI, CPOPMUPOBATH €¢ 00pa3 BHE
Ipyrux Aetaneil. YacTo pelieHrto 3TOW 3a7add CIOCOOCTBYET MBICIIEHHAs pa30opka
W3JICTHS HAa COCTABHBIC YaCTH (IeTaln).

Eme ogHa cosXHOCTh NP IETATMPOBAHUM YepTekel o01iero Buaa (COOPOUHBIX)
BO3HUKAET B CBSA3M C TEM, UTO Ha ATHX YEPTEKaX MHOTHE DJIEMEHTHI BHIYEPUHBAIOTCS B
COOTBETCTBUH C JCHCTBYIOIMMH CTAaHAAPTaAMH YIIPOIIEHHO, a B PsI/Ie CTy4aeB U YCIOBHO,
HanpuMmep, packu, cTaHAapTHBIC KPENEeXKHbBIE IeTalnH U T.1. [Ipu BEIMOTHEHUH YepTexei
neTaneit HeoOX0IMMO BCe MOKa3aHHbIE YIPOIIEHHO WM HE MOKa3aHHbIE BOBCE 3JIEMEHTHI
BBIYEPTUTH O€3 yIPOIIECHUH.

CnenyeT MOMHUTH TpPH JAETAIUPOBAHUM COOPOYHOIO YEpTEX a, UTO TIABHOE
U300paKeHHEe OTJEIbHOM JIeTaIl MOKET U HE COBIAAATh C PACIOJIOKEHUEM 3TOM JeTalu
Ha TJIaBHOM HU300paK€HUH COOPOYHOTO YepTexKa.
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Tema 6. APXUTEKTYPHO-CTPOUTEIbHbIH YePTekK

KOHCprKTHBHLIe IJEMEHTHI 3JaHUA

KOHCTpYKTUBHBIM 371eMeHTOM (puc. 6.1) Ha3bIBaeTCs OTAEIbHAS CAMOCTOSITENIbHAS
YacTh 3/IaHUS U COOpY>KeHHUs: (yHAAMEHT, CTEHBI, NMEPEropoOaKH, I[OKOJIb, OTMOCTKA,
MEPEKPBITUE, TIOKPHITUE U T. 1.

DyHAAMEHT — NOA3EMHAS YaCTh 3[IaHUsI, KOTOpPAasl EPENAECT HATPY3Ky Ha TPYHT.

CTeHbl — MO Ha3HAYEHUIO U PACIIOJIOKEHUIO B 3IAHUU PA3NEISAIOT HA HAPYyKHBIE,
KOTOPBIE OTPAXKIAIOT MOMEIIEHNE OT BIUSIHUM CPEJIbI U 3AIUIIAIOT UX OT aTMOC(HEPHBIX
BO3JECHUCTBUN, 1 BHYTPEHHUE, KOTOPBIEC OTACISAIOT OJHU IIOMEIIEHUS OT APYTHUX.

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

Ileperoponku — BHYTPEHHUE OrpaXAaloOlIue KOHCTPYKLHH, PpPa3aesioliue
CMEKHbIE TTOMEILICHHS B 3/IaHUH.
[lepekpbITHe — BHYTPEHHSISI TOPU3OHTAJbHAS OrPAXKIAIONIAs KOHCTPYKIIMS,

pasaciaromas 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 3JIEMEHTHI MHOTO3TAKHOTO 3/TaHHUS:

1 — pynnamenr, 2 — cTeHsl noABaia, 3 — TUAPOU3OIALNSA, 4 — OTMOCTKA, 5 — HAPY>KHBIE CTEHBI,
6 — 0OJTUIIOBOYHBIC TUTUTHI, 7 — KPOBJIs, 8 — oOpemieTka, 9 — nepeBsHHbIC cTponmia, 10 — kapHu3,
11 — yepnauHoe nepekpeiTHE, 12 — BHYTpEHHUE CTEHBI, 13 — IeCTHUYHAA IJIOLIA/IKa,

14 — necTHUYHBIN Mapi, 15 — BEHTHISAIIMOHHBINA 010K, 16 — CAaHUTapHO-TEXHUYECKUMA OJIOK,

17 — neperoponku, 18 — MexaysTaxkHble nepekprITus, 19 — purenu, 20 — HOKOIBbHBIE IEPEKPHITHS
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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 U COTHEYHOTO M3ITYUCHUS.

[lo KOHCTpPYKIMH 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 HAPYXKHOM cpeAbl M 3alllMIaonas X OT aTMOoc(epHbIX OCaaKoB. JTa
KOHCTPYKIUSI COBMENIIAET (PYHKIIMU MOTOJIKA U KPbIIK (OecuepayHas Kphiiia).

HaneceHue KOOPAMHALIMOHHBIX OCeil M pa3MepoB
HA CTPOUTEJIbHBIX YepPTeKax

3maHre WM COOPY)KEHHE B TUTAHE PA3leisIIOTCS OCEBBIMH JIMHUSMU Ha P
AIIEMEHTOB. DTH OCH OTNPEACIISIONINE PACIIOIOKEHUE OCHOBHBIX HECYIIUX KOHCTPYKITH
(CTeH 1 KOJIOHH), HAa3bIBAIOTCS KOOPIMHAIMOHHBIMH OCSIMH TPOJIOJIBHOTO U MTOTIEPEYHOTO
HaIpaBIICHUSI.

PaccTosiare Mexay KOOpAMHAIMOHHBIMH OCSIMH B TUIaHE 3/IaHUS HA3bIBACTCS
wazsom, KOTOPBIH MOXKET OBITh MPOMOJBHBIM (BHOJh 3AaHUS) ¥ TIONEPEUHBIM.
KoopanHanroHHble OCH MPOBOJAT HA TUTAHE MO HECYIIMM Hapy)XHBIM U BHYTPECHHUM
cteHaM. UTOOBI ompenenuTh B3aUMHOE PACTIOJIOKEHHE HECYIIUX CTEH, KOHCTPYKIIUN
MEPEKPBITHSI, TIEPETOPOJIOK, JECTHUIHBIX IUIOMIAIOK U Ap., HA TIJIAHE 3JaHHS] HAHOCST
cetky oceil (puc 6.2). Ona sBisieTcsl pa3MEpPHOM OCHOBOM, MO3BOJISIIOLIECH MpU
MIPOU3BOJICTBE CTPOUTEIBHBIX PA0O0T, TOYHO 3AJI0KHUTH (DYHAAMEHT 3[IaHUS U BO3BECTH
KAl TAJIbHBIE CTCHBI.
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Pucynok 6.2 — MapkupoBka KOOpAMHALMOHHBIX OCEH

[IponosibHBIE ¥ TTONEPEYHBIE OCU MPOBOAAT HA YEPTEKAX IITPUX MYHKTUPHBIMU
JUHUSMA M 0003HA4yaloT MapkamMu B Kpyxkkax (puc 6.2). [Ins MapKupoBKU
KOOPJIMHALIMOHHBIX OCEW UCHOJIB3YIOT apabckue HUGpbl U MPONMHUCHBbIE OYKBBHI.
MapkupoBKy, KaK IpaBUJIO, pacloJararoT 110 JEBOM U HUYKHEW CTOPOHAM IJIaHa 3/1aHHUS.
[TocnenoBaTenbHOCTh MAPKUPOBKH MPUMEHSIOT CI€BA HAIIPABO U CHU3Y BBEPX.
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Hanecenue pa3mepoB Ha CTPOMTENBHBIX YEPTEKaX MPOM3BOAMTCS HA OCHOBE
oOumx TpeOOBaHMII HAHECEHUS PA3MEPOB Ha YEPTEkKAaX C YUYETOM JIONOJIHEHUH,
npenycMoTperHblx ECKJL u TOCT 21.105-79. Pa3Mepsl Ha CTpOUTEIBHBIX YEPTE)KAX
HAHOCAT B MUJUTUMETpax 0e3 0003HaueHHsI eAMHUL U3MepeHust. JlomyckaeTcs yka3bIBaTh
pa3Mepbl B CAaHTUMETPAaX M METpax ¢ 0003HAYEHHEM €IUHUI] M3MEpEHUs win 0e3 ux
0003HaYeHHSI, HO C YKA3aHUEM UX B TEXHHUUYECKUX TPEOOBAHUSX.

Pa3mepsl Ha CTPOUTENBHBIX YEPTEkKAX HAHOCAT B BUJI€ 3aMKHYTOH LienH (puc. 6.3).
Pa3mepsl nomyckaeTcsi HOBTOPSATS.

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 pasmeproli muauM (puc. 6.3).
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Pucynok 6.3 — HaneceHnue pa3MepoB Ha YepTexkKe IJIaHa 3JaHUs

OTMeTKH ypoOBHEH (BBICOTA, TUIyOMHA 3aJI0KEHUsS] (PYHIAMEHTOB) OT HYJIEBOIO
(YpOBHsI 4MCTOTO T0J1a TIepBoro 3taxa) B coorBerctBuu ¢ ['OCT 21.105-95, nomemniaror
Ha BBIHOCHBIX JIUHUAX (WJIM JIMHUSX KOHTYpa) 1 0003HAYAIOT COOTBETCTBEHHBIM 3HAKOM.
3HaK oTMETKH YpoBHS (puc. 6.4) mpeactaBisieT coOOil CTpenKy B BHJE MPSIMOIro yria,
ONUPAIOIIETOCSI CBOEH BEPIIMHOW HA BBIHOCHYIO JIMHHUIO, C KOPOTKUMH (2...4 MM)
CTOPOHAMM, MPOBEIEHHLIMU TOJILIMHON OCHOBHOM JuHMU 1moj yriioM 45° Kk BEIHOCHOM

JIMHAA COOTBETCTBYIOLIEH NMOBEPXHOCTU. BEpTUKANBHBIA OTPE30K M T'OPU30HTAIBHYIO
IIOJIKY 3HAKA BBINTOJIHAIOT TOHKUMHU JIMHUSMH.
+7.500

18 ‘
+3000

N
0.000
Yo,

- 1150
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Pucynok 6.4 — HaHeceHue 3Haka OTMETKH YPOBHEM

OTMeTKH ypOBHEW YKa3bIBAIOT B METPaX € TpEMs AECATUUHBIMU 3HaKaMu (puc. 6.4).
YcnoBHy0 HyNEBYI0 0TMETKY 0003HaudaroT +£0.000, OTMETKH HIKE YCIIOBHOW HYJIEBOU
0003Ha4YarOT CO 3HAKOM MHUHYC, BBILIE YCIOBHON — CO 3HAKOM ILTIOC (puc. 6.4).
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Yepreku MJIaAHOB 31aHUM

[InanoM 37aHUS HA3BIBAIOT HM300pa)KEHWE 3/IaHUS, MBICICHHO PACCEYCHHOTO
TOPU30OHTAJIBHOM IUIOCKOCTBKD HAa YPOBHE OKOHHBIX M JBEPHBIX IPOEMOB U
CIIPOCLIMPOBAHHOTO HA TOPU3OHTAIBHYIO MIJIOCKOCTh MPOEKIUH, ITPU 3TOM YacCTh 3/1aHUS
MEXy TJIa30M HaOJIOAaTeNsi U CeKyIIeH MIIOCKOCThIO CUMTAETCS YAaJeHHBIM. Takum
o0pasoM, MIaH 37aHUs SIBISETCS €r0 TOPU30HTAIBHBIM pa3pe3oMm. Ha deprexe miuaHa
3/1aHUS MIOKA3bIBAIOT TO, YTO IMOJYYAETCS CEKYLIEN TUIOCKOCTBIO U YTO PACIIOJIOKEHO MO/
Hel (puc. 6.5). [lo mpaBwiaM BBITIOJIHEHUS CTPOUTEIBHBIX YEPTEKEH IUTaH 3/aHUs
pacrnosararot rnoj gacajoM Ha JUHUSX MPOEKIIMOHHBIX CBSI3EH.

[Inan 3paHus naeT TpeacTaBlieHHE O €ro pasMepax U ¢Gopme B IUIaHE,
pacIloyoKEHUE OTHAEJIbHBIX IOMEHIEHUW, JECTHUYHBIX IUIONQJOK MW Mapuiew,
neperopofok u T. n. Ha miaHe 31aHMs MOKa3bIBAOT OKOHHBIE U JIBEPHBIE MPOEMBI,
pacnoyioKEHUe JIECTHUL, JU(TOB, HECYIIUX CTEH U TEePeropofoK, CaHUTAPHO-
TEXHUYIECKOTO 000pYAOBaHUS U T. .

Bepxnaa qacms
3dawus ydarena

‘ Hanpabrewue npoeyupobanun

Pucynok 6.5 — O6pa3oBanue 1iaHa 3/1aHUS

Memoouka evluepuusanusa niana 30aHus

BrruepunBanue I1aHa 3/1aHUA PEKOMEHyeTCs B cienyromen
NOCJIEIOBATEIbHOCTH:
1. TOHKOW IUTPUXIYHKTUPHOW JIMHUEW HAHOCAT NPOJOJBHBIE M TONEPEYHBIC
KOOpAMHAIMOHHKIE OcH (puc. 6.6 a).
2. BpluepunBarOT TOHKMMHM JIMHUSMH BCE HAPYKHbIE U BHYTPEHHUE CTEHBI, (puUC. 6.6
0), a TaKKe HAHOCSAT TOHKUMU JIMHUSAMH TIEPEropoaku (puc. 6.6 B).
3. BmecTo pacroyio)KeHHBIX Ha cXeMe OYKBEHHBIX O0O3HAaYEHHH OKOH U JBepeil
TOHKOMW CIUIOIIHOM JMHHUEN OKa3bIBAIOT UX YCIOBHOE Ipaduyeckoe n300paxxeHue
no 'OCT 21.501-93 (puc. 6.6 1).
Hapy>xHble 1BEpH IO MPOTUBOIIOKAPHBIM HOPMaM JOJKHBI OTKPBIBAThCS HAPYXKY,
a IBEpM C JIECTHUYHOM IUIOIIAJIKA B KBAPTUPY — BHYTPb KBapTUPbl. OTKpBIBaHUE JBEpEH
B Tpeaenax KBapTHUPhI, 3aBUCUT OT €€ IUIAHUPOBKM M YAOOCTBAMH SKCILTyaTalluu
IIOMEILECHNMN.
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Pucynok 6.6 — IlocnenoBaTenbHOCTh BEIUEPUUBAHUS IJIaHA 3/IAHUS

4. BpluepurBalOT CaHUTAPHO-TEXHUYECKHE MPUOOPHI (pHUC. 6.6 1) M JECTHUILY IO

MpeBaApUTEIbHBIM pacueTaM.

BriuepunBanue OKOH, JIBEpeH, CAHUTAPHO-TEXHUUYECKUX M HarpeBaTeIbHBIX
npuOopoB (YMBIBAJILHUK, PAKOBUHA, YHUTA3, BAHHA, Fa30Basl IJIMTA, Ta30Basi KOJIOHKA), a
TaKK€ KAaHAJIOB IS BBITSOKKH OTXOASIIMX Ta30B OT Ta30BbIX NPHOOPOB U
BEHTWISIIUOHHBIX KAHAJIOB MPOU3BOMAAT B COOTBETCTBUU ¢ TpeboBanusimu ['OCT 2.726-
70* u I'OCT 21.501-93.

5. Ha yepTexe HaHOCST BBIHOCHBIE U pa3MEpPHbIE JIMHUU (puUC. 6.6 €), TPOCTaBIIAIOT
BCE HEOOXOIMMBIE Pa3MepPHhI, JEIaI0T COOTBETCTBYIOIINE HaAmucH. [Lmommanm oTaepHbIX
MOMEIICHHH MPOCTABIISIIOT B TIPAaBOM HMYKHEM YTITY B KBaJIpaTHBIX MeTpax (0e3 ykazaHus
€AUHULL U3MEPEHUS) C IBYMSI IECITUYHBIMU 3HAKAMU TIOCJIE 3aMATON U YEPTOUl BHUZY.

BoruepunBanue yepreken pacagos 31aHUus

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

Ha uwepTexxax acamoB 3maHuil TOKa3pIBAIOT BHEITHUHN BH]T 3[aHUS, PACTIOIOKECHUE
OKOH, JIBepeli, OAIKOHOB, HAJTMYHHUKOB U T. 1. (puc. 6.7).



53

Pacad 1-4 +4,800

= 2
i .

D= N lf__
o ® A

Pucynox 6.7 — ®acanabl 31aHui

Memoouka eviuepuueanus acaoa

1. Hag yeprexom miiaHa 37aHUs HAHOCSAT TOPU3OHTAIBHYIO JIMHUIO, 0003HAYAIOIIYIO

JUHUIO YPOBHs 3eMiu (puc. 6.8a).

2. HanocsaT kpaiiHH€ KOOpPJMHALIMOHHBIE OCHM M OOIIMHA KOHTYp 3[aHUs, a TaKKe

BBICTyHAIOIIME ero yacTtu (puc. 6.8 0).

JI71st 3TOro OT YpPOBHSI 3€MJIM IOCJEI0BATEIbHO OTKJIAJBIBAIOT BEIUUYUHY IIOKOJIS,
BBICOTY MOMENIeHUsI 1-ro 3Ta)ka, TOJIIUHY MEXIYITaKHOIO IMEPEKPBITUS, BBICOTY
MOMEINIEHHS 2-T0 3TaXka, TONIIUHY YepJAYHOTO MEPEKPHITHS.

[{okonbHas YacTh 31aHUS, PACIOIATal0IIAsACA Ha YPOBHE MoJia 1-0ro 3Taxa, BEIXOJUT
3a IIOCKOCTh cTeHbI Ha 30-40 MM.

3. BoluepunBaioT apXUTEKTYpHBIEC 3JIEMEHTHl (acana (OKOHHBIE U JIBEPHBIC MPOEMBI,

KO3BIPEK HaJ BXOJHOMW JIBEpbIO, KapHU3, KphIlly) (puc. 6.8 B).

4. Kpepiry Ha ¢acajze BRIUEPUMBAIOT C IJIaHA KPBIIIH METOOM MPOCIIUPOBAHUS JTUHUN

KOHBKOB U pedep Mo UX IJINHE U YKIOHY.

BbluepunBaloT OKOHHBIE TMEPEIUIeThl, ABEPU, MIPOCTABISIIOT 3HAKW BBICOTHBIX
ormeTok. CripaBa U cieBa OT M300pakeHHs] Ha pacctosHuu 10-15 MM mpocTaBistOT
BBICOTHBIE OTMETKU YPOBHS 3€MJIM, LIOKOJIsSl, HU3a U BEpXa MPOEMOB, KapHU3a U Bepxa
KPOBJIH.

Pa3mepsl Ha yepTexkax ¢acaga He HAHOCST, MOKA3BIBAIOT TOJIBKO KOOPAUHAIIMOHHbBIE
OCH CTEH, PacIoJIOKEHHBIX MO0 yIJlaM 3/1aHuUs.

Ueprexku (acanoB MMEHYIOT MO KpalHUM KOOPAMHAIMOHHBIM OCSM, HalpuMep,
OACA/ 1-7, unu no oguoit ocu, Hanpumep, PACA/I no ocu A.

5. IIpoBepsitoT COOTBETCTBHUE (pacasa ¢ MIAHOM U OKOHYATEIbHO OOBOAAT (paca.

BunuMmeie KOHTYpBI Ha uyepTexax (acaZoB BBIMOIHSIIOT TOHKOW CIUTOIIHONM JIMHUEH,
a JIMHUIO KOHTypa 3€MJIM, BBIXOSIIYIO 3a Mpeaensl (acaga, MOKa3bIBaIOT TOJICTOM
CIUIOLIHOW JINHUEMN.
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Pucynox 6.8 — IlocnenoBaTenbHOCTh BhIUEpUMBaAHUS (Dacama 3maHus

Yepre:xu pa3pe3oB 31aHUM

Pa3pe30M Ha3bIBAIOT I/I306pa}KCHI/IC 3JaHHAd, MBICJICHHO PaCCCYCHHOTO
BCpTHKaHLHOﬁ IINIOCKOCTBIO M CIIPOCHHUPOBAHHOIO Ha INNIOCKOCTh  IIPOCKIHH,

MapaJyIeIbHO CEKyIIEN TUIOCKOCTHU. [10n0kKeHne CeKylen MIOCKOCTH 3aJal0T Ha IIJIaHe
3JIaHUS TUHUEH CEUYCHUS.

[lepednasg 4acme
30aKuA YyaaneHa

Hanpabaenue
N mpoeyupabonus

Paspe3 -1 Paspes 2-2
=

L= 1 | =1

- —'_'_‘ -
(lonepeyrsit paspe3 [podonsrslt paspes
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Pucynox 6.9 — O6pazoBaHue npo0JIbHOTO U MTONEPEYHOTO PA3pe30B 3IaHU
Pa3pe3pl  BBIIONHSIOT 1O Hanbojee BaXXKHBIM B KOHCTPYKTHBHOM  WIIH

APXUTEKTYPHOM OTHOILIEHUM 4YaCTAM 3JaHUs: MO JIECTHUYHOM KIIETKE, OKOHHBIM H
JIBEPHBIM MPOEMOM C 11€JIbI0 HanOoIbIIe HHPOPMATUBHOCTH.

Paspessl ObIBalOT NonepeyHbie U nMpoaosbHbIe. [lonepeunbiM Ha3bIBAIOT pas3pes, Ie

BEpPTUKAJIbHAS CEKyIIasl MIOCKOCTh MEPIEeHIUKYJSIpHA MPOJOJIbHBIM CTEHAM 3[aHUSIM,
POJI0JIbHBIMU — KOTJIa TIapaiuienbHa (puc. 6.9).

1.

Memoouka eéviuepuusanus paspesa

CmpaBa oT wuepTexka acama 37aHUAS TPOBOIAT JIMHWIO YPOBHS 3E€MIIM B
MPOCKITMOHHOW CBSI3W C YPOBHEM 3eMiu (acaga, a TakKe JIMHUIO YPOBHS TIOJia
nepBoro 3taxa (T.e. Hysneryw otmetky 0,000) (puc. 6.10 a).

[IpoBoAsST BepTHKAIbHBIE KOOPAWHAIMOHHBIE OCH  OCHOBHBIX  HECYIIHX
KOHCTpyKIH cTeH (puc. 6.10 0). PaccTosiHre Mexay ocsiMu OepyT C TIIaHa 31aHUs.
HaHocsST TOHKMMY JTMHUSIMH TIO BEPTUKAIIM KOHTYpa HAPY>KHBIX M BHYTPEHHUX CTCH,
KOTOpBIC TMOMAJA0T B pa3pe3. Bce MocTpoeHHs] MPOU3BOAST Ha OCHOBE 4epTexa
riaHa 3aanus (puc. 6.10 B).

[TepnieHAUKYISIPHO KOOPAWMHAIIMOHHBIM OCSM YEpPTAT TOPHU3OHTAIBHBIC JIMHUW
YPOBHEM: TI0JIa BCEX ATAXKEH, MEKTYITAKHBIC M YePIAAUHbIC TIEPEKPHITHS U KAPHU3HI
(puc 6.10 r).

BrruepunBatoT KOHTYp CKaTOB KPBIIIH, JJI 3TOTO UCIIOIL3YIOT MIOCTPOCHHBINA paHee
riaH Kpeiy (puc 6.10 ).

HameuaroT B Hapy>KHBIX ¥ BHYyTPEHHUX CTEHAX M MEPErOPOIKaX OKOHHBIC U IBEPHBIC
MIPOEMBI, a TaK K€ BUIUMbIC IBEPHBIC TIPOEMBI U APYTHE FIEMEHTHI, PACIIOI0KEHHBIC
3a CEeKyIIed IIJIOCKOCThIO, HAHOCAT KOHTYpHl Tieperopomok (puc. 6.10 e).
BrryepunBaioT JISCTHUYHYIO KJIETKY 110 IPEIBAPUTEILHO CIICTAHHBIM pacyeTaM.
[Tox Hapy>XKHBIMU ¥ BHYTPEHHUMH CTEHAMU 37]aHHsI BBIYEPUNBAIOT PyHIAMEHT (pHLC.
6.10 x).

[IpoBOAST BBIHOCHBICE W pa3MEpHbBIC JHHHUH, MPOCTABISAIOT Pa3MEpPbl, BBICOTHBIC
OTMETKH, MaPKUPOBKY KOOPIUHAIIMOHHBIX ocel (puc. 6.10 3).

[Tpou3BoAsST OKOHUATEIHHYIO OOBOJKY CEUYEHUWH, MPOCTABISIOT BCE OTMETKU M
pa3Mephl, YKa3bIBAalOT HAWMEHOBAaHWE pa3pe3a. BEIMOTHSIIOT ITPUXOBKY CTEH,
dbyHIaMeHTa, TPyHTa, MOMABIIMX B IUIOCKOCTh pa3pe3a C y4eToM TpaduyecKoro
0003HaYCHHS MaTepHaa.
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Pucynok 6.10 — ITocinegoBaTenbHOCTh BEIYEPUUBAHUS pa3pe3a 3aHus
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METOJUYECKHE PEKOMEHJIALIUN
JUISI TIOATOTOBKHY K TIPOMEJKYTOYHOI ATTECTALIMM

Kpurtepun oueHku 3HaHHI 00y4AKOIIMXCS

O1eHKa «OTIMYHOY» CTABUTCS, €CIH 00yUaIOLTUIICs TITyO0KO U IPOYHO YCBOMII BECh
IPOrpaMMHBIN MaTepHall, HCUEPIBIBAIOLIE, OCIEI0BATEIBHO, TPAMOTHO U JOTUYECKU
CTPOIHO €ro MU3J1araer, TECHO YBSI3bIBAET € 3a1auaMu u aesarenbHocTbio MUC Poccuu, He
3aTPYJHSETCS C OTBETOM IPU BHJIOM3MEHEHUH 3a/laHus, CBOOOIHO CIIPABIAETCSA C
3a/layaMd WM TPaKTUYECKUMM 3aJaHUSIMU, TMPAaBWIBbHO OOOCHOBBIBAET MPHUHSTHIC
pelIieHus, yMeeT CaMOCTOSITENIbHO 00001IaTh MaTepual, He IOMYCKaeT ONOOK.

OneHKa «XOpoIlIo» CTaBUTCS, €CIM  OOYy4YaroIIMACS TBEPIO 3HAET MPOTPAMMHBIN
Marepuajl, TpaMOTHO W TO CYIIECTBY H3JaraeT €ro, He JOIMYCKAeT CYLIECTBEHHBIX
HETOYHOCTENM B OTBETE Ha BOIPOC, MOMKET MPABUIIBHO IPUMEHITh TEOPETHUYECKUE
MOJIOKEHUSI W BIAJCET HEOOXOAUMBIMH YMEHUSIMU M HaBBbIKAMHU TPU BBIMOJIHEHUU
IIPAKTUYECKUX 3aTaHUMN.

O1eHKa «yJOBJIETBOPUTEIBHO» CTAaBUTCS, €CIHM OOYYAIONIMICS YCBOMJI TOJBKO
OCHOBHOW MaTrepuall, HO H€ 3HaeT OTIEIbHBIX JIETaled, TOMYyCKAaeT HETOYHOCTH, HE
COBCEM IMpaBUJIbHbIE (POPMYIUPOBKH, HapyIIAeT IMOCIEJOBATEIbHOCTh B HU3JI0KEHUU
IPOrpaMMHOI0 MaTepHalia U UCIBITHIBAET 3aTPYIHEHUS B BBIIOJHEHUN MPAKTUYECKHUX
3a1aHUMN.

OrneHka «HEYJOBIETBOPUTEIHHOY («HE 3a4TEHO») CTABUTCS, €CIIU - 00yJaronuics
HE 3HAET 3HAYMTEJIbHOW YaCTH NPOTrPaMMHOr0 MaTepuana, JOMYCKAET CYLIECTBEHHBIE
OIHUOKH, C OOJIBIIUM 3aTPYAHEHUEM BBIMOJIHSAET MPAKTUYECKUE 3a/1aHUs], 3a/1a4H.

IlepeyeHb BONIPOCOB /ISl IPOBeIeHHUS MPOMEKYTOYHOM ATTECTANMHU
(B popme nuddepeHUNPOBAHHOIO 3a4€eTAa) 10 UTOTAM OCBOEHMS
aucuuninibl « HaueprareabHnas reomerpus. UnxxenepHas rpagpuka»

1. Crocob6br  mpoerupoBanusi. OCHOBHBIE  CBOWCTBA  MapaJIEIHHOTO
POELIUPOBAHUS.

2. KOMIUIEKCHBIN YEPTEXK TOUKH.

3. Knaccudukanus npsimbix. [Ipsimbpie 00111ero 1 4acTHOTO MOJIOXKEHUS.

4. [Ipsimas o61mero nmonoxxkenus. Ciaeapl NpSIMOU JIMHUY.

3. [Ipsimbie ypoBHs. [lepeuncnuTs ux, n300pa3uTh HA KOMILJIEKCHOM YEPTEXKeE.

6. [Ipoenupyromme mnpsimeie. [lepeunciute ux. Kak pacnomararorcs ux
MPOEKLIMY HA KOMIUIEKCHOM YEPTEXKE?

7. Mertoa npsIMOYTOJILHOTO TPEYTOJIbHUKA.

8. B3anmHoe pacnosioxkeHne IByX MPsIMbIX B IPOCTPAHCTBE.

9. CkpemmBaronecs npsmbie. MeTol KOHKYpPUPYIOIIHNX TOYEK.

10. Teopema 0 mpoennpOBaHUM IPSIMOTO yTJIA.

11. Crioco0bl 3a1aHus TUIOCKOCTH Ha yepTexe. Chaeapl MIOCKOCTH.

12. Knaccudukanus mmockocTeil (pacmoyioKeHHe MIOCKOCTH OTHOCHUTEIHHO
MJIOCKOCTEN MPOEKIIMI).

13. [Imockoctn ypoBHs. Kak pacnosararotcss ux NpOeKIHH Ha KOMILIEKCHOM

yeprexe?
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14.  Ilpoeuupyromue MI0CKOCTH, UX N300pakKeHNE HAa KOMIUIEKCHOM YepTexe?

15. Ilpsmags u Touka B IulockocTH. Kak omnpenensercs Ha 4YepTexe,
NPUHAJICKUT JIU TIpsIMast IIIOCKOCTH?

16. Oco0ble TMHUH MIIOCKOCTH.

17. [TapannenbHOCTh IPSAMOU U IIJIOCKOCTH.

18. [leprieHIUKYISIPHOCTD IPSIMOM U IIJIOCKOCTH.

19.  Cnoco6sl mpeobpazoBaHusi KOMIUIEKCHOTO YEPTEXA.

20.  Merpuueckue 3aaauu. Crnocod 3aMeHbl TNIOCKOCTEH MPOEKIHM (CYLIHOCTD
croco6a).

21.  Merpuueckue 3amauu. Crnoco® MIIOCKONAPAIIENIBHOTO IEpEMEIICHUs
(cymHOCTh croco0a).

22. OcHOBHBIE BMJIbI MHOrOrpaHHUKOB. Jlaiite omnpexnenenue nupamuibl. 13
KaKHX JIEMEHTOB COCTOUT MHOTOTPaHHUK?

23.  Ilosepxnoctu Bpamenus. Llununap. Kakue purypsl nomyyarorcs B c€4eHUN

UUJIMH]PA TIII0OCKOCTHIO?

24. Tloepxnoctu Bpamienus. Konyc. Kakue ¢urypsl moiydarorcs B CE€UEHUU
KOHYCa Pa3IMYHbIMH IJIOCKOCTAMU?

25. TloBepxnoctu Bpauienus. Chepa. Kakas purypa nomyyaercs npu nepecedeHun
chepsl IOCKOCTHIO?

IIepeyeHp npakTHYECKHUX 3aaHUM (32124, HABBIKOB, HOPMATHBOB H T.II.)
JJISI IPOBEICHNUSI IPOMEKYTOYHOM aTTecTanuu (B popme 1udpPepeHIUPOBAHHOTO
3a4eTa) 10 UMTOraM OCBOeHMs AucHUILINHbI « HavyeprareabHast reomeTpus.
HNuxkenepHas rpadpuxa»

1. IlocTpouTh TOUKY MHepeceueHus MPSAMON C MIOCKOCTHIO OOUIETO MOJOXKEHUS U
ONPENEIUTh BUAUMOCTDh YYaCTKOB ATOU MPSMOM.

2. TloctpouTh JAMHHMIO HAHOOJBLIETO HAKIOHA IUIOCKOCTH K TOPH3OHTAIbHOU
(¢ppoHTaTBHOM) MITOCKOCTH MPOESKITHA.

3. Omnpenenuth yroa HAWOONBIIETO HAKIOHA IUIOCKOCTH K TOPU30HTAIHHOM
(¢ppoHTaTBHOM) MIIOCKOCTH MPOESKITHA.

4. TlocTpouTb caeabl MPSIMOIL.

5. UYepes TouKy A MPOBECTH MPSAMYIO, CKPEIIUBAIOLIYIOCS C MPSMOiA /.

6. Yepes ToOUKy 4 IPOBECTH MPSIMYIO, IEPECEKAIOIIYIO MPSIMYIO /.

7. B miockocTu mMOCTPOUTHh TOPU3OHTANB ((DPOHTAIB).

8. ITloctpouth ¢poHTaIbHBIE (TOPU3OHTANILHBIE) MPOEKUMU TOUYKH U TPSIMOH,
NPUHAAJIEKANINX [ITTIOCKOCTH.

9. OmnpenenuTh HaTypajdbHYI0 BEJIMYMHY OTpe3Ka MPSAMON OOLIEro MOJIOKEHHS U
YIJIbI HAKJIOHA €0 K MIOCKOCTSIM MPOEKIUH.

10. OnpeenuTh pacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH OOIIETO MOJTO0XKEHUS.

11. Onpenenuth HATYpaAJIbHYIO BEIMUNHY PACCTOSHUS OT TOUKH JI0 MPSMOIA.

12. Onpenenuts HATYpaJbHYIO BEIUYUHY TPEYTOJIbHUKA.

13. OnpenenuTh pacCTOSIHUE MEXY NapaJIIEIbHBIMU MPSMBIMHU.

14. Onpenenutp KpaTyaiiee pacCTOSHNUE MEXTY CKPEUTUBAIOLIMMHUCS MPSIMBIMH.

15. Onpenenuts HaTYpaJbHYIO BEIMYUHY JBYTPAHHOTO yTJa.
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Ilepeyenb BONpPOCOB Ui POBEAECHHUS NMPOMEKYTOYHOM aTTecTanuu (B
(popMe 3Kk3aMeHa) IO UTOraM OCBOCHUsA AucUMIIMHBI «HayepraTenbHas
reomerpusi. Un:xxenepHas rpaguxa»

1. Kakue ¢opmatsl uctoB ueptexkent ycranasnuBaeT ['OCT 2.301-68?

2. Kakue tunel inanid ycranasnusaer ['OCT 2.303-68? MIX 0oCHOBHOE Ha3HaUYEHHE.

3. B xakux mpeaenax peKOMeHIyeTcsl OpaTh TONIUHY OCHOBHOM CIJIONIHOM JIMHUU TI0
I'OCT 2.303-68?

4. Kako# TOJNIIUHBI T0JKHBI ObITH pa3MepHbIE U BBIHOCHBIE TUHUMN?

5. Uto takoe macimtab yeprexa? Kakue macmradol ycranasnuaeT ['OCT 2.302-68?

6. Kakue Tunsl u pazmepsl ueprexxknoro mpudra ycranaBiaubaet I'OCT 2.304-817?

7. Uto Ha yepTexe HazbIBaeTCs M300paxkeHneM? Kak oHM IensaTcs B 3aBUCUMOCTH OT
conepxanus?

8. Kakoe n3o0pakeHue Ha3bIBa€TCA BUJOM U CKOJIBKO UX MOKET OBITh Ha yepTexe?
Kaxkue BUIBI SIBISIOTCS OCHOBHBIMH?

9. Kakoe n3o0paxkenue Ha3biBaeTcs pazpe3om? Kak nensTest pa3pesbl B 3aBUCUMOCTH
OT HaIpaBJICHUSI CEKYIIUX MIOCKOCTEN?

10. Kakoe nzo0pakenne Ha3biBaeTCs ceueHnem? Kakue ObIBatOT ceueHus?

11. Kakue cyniecTByIOT criocoObl HAHECEHHS pa3MepOB?

12. Ha kakoM MUHIMAQJIBHOM PACCTOSSHUHM OT KOHTYpa U300PaKEHUS PEKOMEHIYETCS
MPOBOJUTH Pa3MepHbIC TUHUU?

13. Kakum 1071KHO OBITh KOJIMYECTBO Pa3MEPOB Ha YEPTEKE JACTaTH?

14. Kakoe coennHeHuEe Ha3bIBAETCs Hepa3beMHbIM? Kakue coeqMHEHNsI OTHOCATCS K
HEpPa3bEMHBIM?

15. Kakoe coennHeHue Has3bIBaeTCad pa3beMHbIM? Kakue coequHEHHsS] OTHOCSTCS K
pa3beMHBIM?

16. Haznauenue pe3p0. Knaccuduxarus pe3n0.

17. Kak o603HauaeTcss MeTpuieckas pe3poa’?

18. Kak m3o0paxxaercsi Hapy»KHas pe3b0Oa Ha yeprexe? Kak mzoOpakaercs pe3pda B
OTBEPCTHH?

19. Kak BBIMOTHSAETCS MITPUXOBKA JETANIN, €CIIU B pa3pe3 morajia pe3bda, OTBEPCTHE,
CTEP>KEHb?

20. [Haiite ompenenenue netanu. Kakoil BuA u3nenust Ha3bIBaeTCs COOPOUYHOIMA
equHuIIEeN?

21. Kako#t geprexx HazbiBaroT cOopouHbiM? Kakue pasmepnl COACPKUT COOPOUYHBIN
4epTeK?

22. Yrto Ha3bIBaeTCs [ETaIUPOBAHUEM COOPOYHOrO YepTeka M KaKOBO €ro
Ha3HayeHue?

23. Yto takoe cnenudukaims?

24. Yro Takoe 3cku3 aeranu? Uto takoe pabouuit uepTex aeranu’?

25. Uto npeacTaBisioT co00i KOOPIMHAIIMOHHBIE OCH Ha CTPOUTENbHBIX YepTexax?
[TpuHIIMTT MAPKUPOBKUA KOOPAUHAIIMOHHBIX OCEH.

26. Kakue uyeprexu Ha3bpIBalOTCs cTpouTenbHbiMU? Kakoil cmoco0 HaHeceHHs
pa3MepPOB NPUHUMAETCSI HA CTPOUTEIIbHBIX YepTexax?
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27. Yrto Ha3pIBaeTcs m1aHoM 3AaHus? UTo Ha HeM u300paxaror?

28. Kak n300paxaroTcss OKOHHBIE U JIBEPHBIC MPOEMBI Ha TIJIaHe 31aHus?

29. Yto nmpencraBisieT coboi dacaja 31aHus U YTO MOKA3bIBAIOT HA HEM?

30. YUro mpencraBiser coboi pa3pe3 3MaHHs M KaKHe KOHCTPYKTUBHBIC DJIEMEHTHI
3[laHUS] HA HEM BbIYE€PUUBAIOT?

31. Kak rpadmueckn n300paxaroTcs JICCTHUYHBIC MAPIIIHA HA TIJIaHE 37aHus?

32. Kak 0003Ha4aroT BBICOTHbIE OTMETKM YPOBHS M Ha KaKUX H300paxeHHIX
CTPOUTENIPHOTO uepTeka MX HaHociAT? UTO NpUHUMAIOT 3a HYJEBYIO OTMETKY Ha
CTPOUTEIBHBIX YepTexKax?

Ilepevyenb npakTU4ecKNX 3aJaHUi (32124, HABBIKOB, HOPMATHBOB H T.II.)
JJISI MPOBEIeHMsI IIPOMEKYTOYHOM aTTecTanuu (B (popMe IK3aMeHA)
10 UTOTAM OCBOCHMS U CHUIINHBI
«HauyeprareabHas reomerpus. Un:keHepHas rpadguxa»

1. ITocTpouTh TpU NPOEKINH MUPAMUIBI C IPU3MATHYECKUM BBIPE3OM.

2. ITocTpoUTh KOMIUIEKCHBIA YEPTEK MPU3MBI C IPU3MATUUECKUM BBIPEZOM.

3. BBINOHUTG KOMIUIEKCHBIN YEPTEX YCEUEHHOW MUPAMU/IBI.

4. ITocTpoUTh TpU MPOEKIIUU YCEUEHHON TPU3MBL.

5. IlocTpouTh KOMIUIEKCHBIN YEPTEK YCEUEHHOIO KOHYCA (LIMJIMH]IPA).

6. IlocTpouTh KOMIUIEKCHBIM 4YepTeX IMWIMHIApPA (KOHycCa) € NPU3MaTUYECKUM
BBIPE30M.

7. IlocTpouTh ABE MPOEKIUHU KOHYCA (C(pephl) C NPU3MATUYECKUM BBIPE3OM.

8. Hanectu pa3mepsl, HEOOXOAUMBIE JJIsi U3TOTOBJIEHUS J€TaJId, B COOTBETCTBUM C
I'OCT 2.307-2011.

9. Iloctpoute nBa (TpM) BHMAa JA€Tadd IO 3aJaHHBIM pa3MepaM; BbIIOJHUTh
(pOHTaNBHBIN pa3pe3, COBMECTUB ITOJIOBUHY BHJIa U MOJIOBUHY pa3pesa.

10. ITocTtpouth Tpu BUIA ACTAIM IO €€ AKCOHOMETPUUYECKOMY H300paKEHUIO,
HaHECTH Pa3MeEpHI.

11. HauepTuth HapyXHYyIO pe3p0y M0 3aJaHHBIM pa3Mepam.

12. HauepTuTh BHYTPEHHIOIO pe3b0Y M0 3aJaHHBIM Pa3MepaM.

13. BeraepTuth pe3p00BOE COEAMHEHUE JIETATIEH, IPOCTABUTH pa3Mep PE3hObI.

14. ITocTpouTh MIIaH BTOPOrO 3TAKa KUJIOTO 31AHHUSL.

15. Hanectn HeoOXoauMmble pa3Mepbl U MapKUPOBKY KOOPIMHAIIMOHHBIX OCed Ha
IUIaHE 34aHUS.



61

CJIOBAPb TEPMHWHOB 110 JUCIHHUIIJIMHE
«HAYEPTATEJIBHASA TEOMETPUA. UH)KEHEPHAS ' PA®UKA»

Abcumceca — KOOpaMHaTa (X) TOYKH, 3TO PAcCTOSIHUE OT Hayasla KOOPJMHAT BAOJb OCU
NepecevyeHns] TOPU3OHTATBLHON U (DPOHTAIBHON MIIOCKOCTEH MPOEKUUH 10 MPOEKIUU
TOYKHU HA 3Ty OCb.

AKCOHOMeTpHYeCKOe MPoeMpoOBaHHE COCTOUT B TOM, YTO JaHHAas QuUrypa BMecTe ¢
OCSIMH TPSIMOYTOJIBHBIX KOOPJIMHAT, K KOTOPhIM 3Ta CHCTEMA TOYEK OTHECEHAa B
IIPOCTPAHCTBE, MApaJUIEIIbHO MPOEHUPYETCS HA HEKOTOPYIO IIOCKOCTb.

ANIUIMKATAa — KOOpPJIMHATA (Z) TOYKH, 3TO PACCTOSIHUE OT Hayajaa KOOPJAUHAT BAOJb OCH
nepecedeHusi GPOHTATHHON W IPO(HIIIBHON ITOCKOCTEHN MPOEKITUI 10 MTPOCKITUN TOYKU
Ha 3TY OCb.

Bun — wusoOpakenue oOpalleHHOM K HaOMIOAaTeNr0 BUIUMOW YaCTH TMOBEPXHOCTH
peaIMeTa.

BuHTOBBIE MOBEPXHOCTH 00PA3yIOTCS IPU BUHTOBOM JIBH>KEHUU MTPOU3BOJIBHOM JINHUY.
BHyTpeHHsis1 pe3b0a BbIIIOJIHEHA B OTBEPCTUN JETANH.

['abaputHblii pa3Mep — pasMep, ONPEACISIIONIMNA TpeaeiabHble BHEIHUE (WM
BHYTPEHHHE) OUePTaHUS U3/ICIH.
l'opu3oHTaNBb IUIOCKOCTH — 3TO MpsMas, Jexamas B HEW M NapajuieibHas

TOPU30HTAJIbHOM INIOCKOCTH MPOEKIIHM.

I'opu3oHTaNBHASA IVIOCKOCTh NIapAJIJIEIbHA TOPU3OHTAIBHOM INIOCKOCTH MPOEKIUH.
I'opu3oHTaIBHASA IVIOCKOCTh NPOEKIMI PACIIOIOKEHA TOPU3OHTAIIBHO.
I'opu3oHTadbHas NpsiMast NapajulesibHa TOPU30HTAIBHON INIOCKOCTU IPOEKIUN.
Jeranb — wuznenue, M3rOTOBJIEHHOE W3 OJHOPOJHOIO IO HAaMMEHOBAaHHUIO M MapKe
MaTepuana, 6e3 IpUMEeHEHUs COOPOYHBIX OTEPALIHA.

Enunasa cucrema koHcTpyKTOpckoit  gokymentanum (ECK/) —  xommiekc
rOCYJIapCTBEHHBIX CTaHAAPTOB, YCTAHABIMBAIOIIMX B3aMMOCBS3aHHBIE IPAaBWIA U
MOJIOKEHUSI MO MOPSAKY pa3paboTku, opopmiieHHs M OOpalleHHus KOHCTPYKTOPCKOM
JOKYMEHTaluu, pa3padaTelBAEMON U MPUMEHSAEMON OpraHu3alUsIMU U NPEANPUATUIMU
BCEU CTPaHBI.

N3pnenue — nro00i mpeamer uiaud HAOOp NPEIMETOB IMPOU3BOJICTBA, MOJIEKAIIUX
M3TOTOBJICHUIO HA NPEAIIPUATHH.

H3aesme 0CHOBHOTO NMPOM3BOACTBA — 3TO U3JENNE, IPEIHAZHAYCHHOE I IOCTABKU
(peanuzanun).

HNnxenepnas rpadpuka — Hayka 00 U3JI0KEHUU U 0OOCHOBAHUH CIIOCOOOB OCTPOEHUS
U300paXKeHU TPOCTPAHCTBEHHBIX (OPM Ha IUIOCKOCTH B TPAKTHKE BBITIOJHEHUS
TEXHUUYECKUX 4YepTexeil, olecrneunBasi WX BBIPA3UTEIBHOCTH W TOYHOCTh, a
CJIEIOBATEeNIbHO, W BO3MOYKHOCTb OCYIIECTBICHUS HW300paXEHHBIX MPEAMETOB Ha
IPaKTHUKE.

KoHncTpykTopckasi 6a3a — MOBEPXHOCTb, 10 OTHOLIEHHUIO K KOTOPOW OPUEHTUPYETCS
Apyras 1eTaJlb U3AEIIH.

KoHycHOCTb — 3TO OTHOILIEHHE JAMAMETpa OCHOBaHUS KOHyca (WM pa3HOCTH
JMaMETPOB HUKHETO U BEPXHET0 OCHOBAHUI) K €T0 BBICOTE.

KpuBasi TUHUS — €€ MOYKHO IPEICTaBUTh ce0€ KaK TPACKTOPUIO JBUKYLIEHCS TOUKH
Ha IUIOCKOCTHU WJIM B IIPOCTPAHCTBE.
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JInHeiiHbI pa3mep — 3TO JUIMHA, IIMPHWHA, BBICOTA, BEJIMYMHA JMAaMETpa, paauyca
W3JIETIUS HA YepTexKe.

JInHeiiuaTasi MIOBEPXHOCTH MOXKET ObITh 00Opa30BaHa MPSIMON JTMHHUEH.

Macmitad — »3TO OTHOIIEHUE JIMHEMHOro pa3mepa OTpe3ka Ha YepTexe K
COOTBETCTBYIOLIEMY JIMHEHHOMY pa3Mepy TOTO XKe OTpe3Ka B HATYypeE.

Meroa MoHxka — METOJ NapaJuIEIbHOIO IPSMOYTOJBHOIO MPOELUUPOBAHUS HA [BE
B3aMMHO IEPIIEHINKYJISIPHBIE INIOCKOCTH MPOEKIUH.

HayaJjio koopaMHAT — 3TO TOUYKA NEPECEYEHUS OCEH KOOPAUHAT.

HaueprareibHass reoMerpusi — Hayka 00 H3JIO)KEHHH M OOOCHOBAaHMHU CIIOCOOOB
IOCTPOEHUSI H300paXEHUl NPOCTPAHCTBEHHBIX (OPM Ha IIOCKOCTH M CIOCOOOB
pelIeHNs 3a/1a4 FEOMETPUUECKOI0 XapakTepa 1o 3aJaHHbIM U300pakKeHUAM ITHX (POPM.
Hapy:kHas pe3b0a BbIIOJIHEHA HA HAPYKHOW IIOBEPXHOCTH JETaIH.

Henuneiyaras NOBEPXHOCTh — HTO IOBEPXHOCTB, JJIs1 KOTOPOU TOJIBKO KPpUBAsl TMHUSA
MOXET OBITh 00Pa3YIOIICH.

Hepa3bemMHble coeIMHEHHMA HE TPEIyCMATPUBAIOT BO3MOXKHOCTH HX pa300pKH, U
KOTOPBIE, CIIEIOBATENHHO, HEB3s pa300paTh 0€3 MOBPEkKICHUSI.

OpanHaTta — KoopauHaTa (y) TOYKH, 3TO PACCTOSHHUE OT Hayala KOOPAUHAT BIOJb OCH
NEepeceyeH sl TOPU3OHTANBHON M MPOQPHUIBHON IMIOCKOCTEH MPOEKIUH 10 MPOCKIUU
TOYKH HA 3Ty OCb.

Ochb KOOPpAUHAT — 3TO NpsAMas, 10 KOTOPOU MEPECEKAIOTCS IIIIOCKOCTA KOOPAUHAT.
Ochb npoexkuuil — JMHUS NEPECECUEHUS IIIOCKOCTEU MPOSKIUH.

ITapajnenbHas NPoeKUHMA TOYKH — ITO TOUKA [IEPECEUECHMS] TPOCLUPYIOLIEH IPSIMOU,
IIPOBEICHHON MapajlIEIbHO 33JaHHOMY HAIPABJICHUIO U3 JAHHOW TOYKH, C IIJIOCKOCTHIO
MPOCKIINH.

ITepecexarommecs npsimble. Eciii IpsiMble JIMHAN NIEPECEKAIOTCSL, TO UX OHOUMEHHBIE
IPOEKLINN TIEPECEKAOTCS MEXAY OO0 B TOUKE, KOTOpas sIB-1seTcs mpoeKuueil TOUKH
NIEPECEUCHHUS] ITUX NPSIMBIX.

IlnockocTh — 3TO MOBEPXHOCTH, OOpa3zyeMas ABMKCHHEM MPAMON JTUHHUH, KOTOpas
JBIKETCS TTApaJUIEIbHO caMOl ce0e TI0 HETTOABMKHOUM HAMPABIISIONICH MPSMOH.
I1110cKOCTH KOOPAUHAT — HTO TPU B3aUMHO NEPIEHANKYIAPHBIX INIOCKOCTH MPOEKIIUH.
IInockocTh 001Er0 MOJIOKEHUSI HE TNMEPHNEHAUKYJISIPHA HA OAHOW M3 IUIOCKOCTEH
IIPOECKLINMN.

I110cKOCTH NPOEKIMIA — 3TO INIOCKOCTh, HA KOTOPYIO MPOEUUPYIOTCS TOUKHU.
IIpyHuUNIHMaNbHAA CXeMa — CXeMa, ONPENEeIAIonias IOJHBIM COCTaB JJIEMEHTOB H
CBA3€M MEXJIy HUMHM M Jarolias JAETajlbHOE IMPEACTABICHUE O MPUHLUIAX pPabOTHI
U3JIETIHS.

IIpucoenuHUTEIBHBIN pa3Mep — pa3Mep, ONPEICISAIOIUN BEIMYUHY DJIEMEHTA, I10
KOTOPOMY JTaHHOE U3/IEJIUE IPUCOCIUHSIOT K IPYTOMY U3ENHIO.

IIpoexkuusi mpeaMera Ha IVIOCKOCTb — 3TO HM300pa)K€HUE HA IJIOCKOCTH MPOEKIU
IIPEIMETA, PACIIOJIOKEHHOIO B IIPOCTPAHCTBE, ITOJIYYEHHOE ITPU IIOMOLIM NPSMBIX JTUHUN
— JIy4eH, IPOBEJAECHHBIX Yepe3 KXY XapaKTEpHYIO TOUKY IIpEAMETA 10 MEPECCUEHUS
JTUX JIy4eH ¢ JAHHOM IJIOCKOCTHIO IIPOECKLINM.

IIpoexkuus TOYKHM NpeaMera — 3TO TOUYKA MEPECEUYEHUS JIyda, IPOBEICHHOIO 4Yepes
XapakTEPHYIO TOUYKY IPEIMETA C IUNIOCKOCTBIO MPOEKIUH.

IIpoeuupoBaTh — 3TO NOCTPOUTH NPOEKLUUU TOYEK.
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IIpoenupymomas mMIOCKOCTh — IUJIOCKOCTh, IMEPIEHIUKYJIAPHAs COOTBETCTBYIOILEH
MJIOCKOCTHU MPOEKIIMIMA.

IIpoenupyromuii  0TpPe30K — OTPE30K, IEPIEHAUKYISIPHBIM  COOTBETCTBYIOIIEH
IJIOCKOCTH MTPOEKIUH.

I[Ipoeunpyrouas npsaMas — Jay4, TPOBEICHHBIM YE€pPE3 KAXKIYI0 XaPAKTEPHYIO TOUKY
IIpeaMeETa 10 €T0 NEPECEUEHHUs C INIOCKOCTBIO MTPOEKIUHM.

IIpocToii pa3pe3 BBIIOJHEH OJJHON CEKYIEN TUIOCKOCTBIO.

IpoduibHas MI0CKOCTD MapavieabHa MPOGUIBLHON MIOCKOCTH MPOESKIUH.
IpodpuiabHasgs MIOCKOCTH NPOEKUUN — 3TO BEPTUKAIbHAA IUIOCKOCTh IMPOCKIIUN,
NEPIECHINKYJIApHAs K TOPU30HTAJIBbHON U BEPTUKAIBHOMN MIIOCKOCTSM MPOEKIIUH.
Ipodunbuas npsamMas nmapauieabHa MPoPUIbHON MITIOCKOCTU MPOESKITUH.

IIpsamasi oOurero mnoJioKeHUsI — TIpsiMas, HU OJHA M3 IMPOEKIUA KOTOpOW HE
napasuielibHa OCSIM MTPOEKLIUM U HE IEPIIEHAUKYIISIPHA UM.

IIpsimoyrosibHble KOOPAMHATHI TOYKH — 3TO YKCJIA, BBIPAXKAOIINE €€ PACCTOSHHUE OT
TPEX B3aHMMHO MEPIEHAUKYIISIPHBIX IOCKOCTEN MPOEKIIUH.

Pa3pe3 — n3o0paxkeHue npeamMeTa, MBICIEHHO PaCCEYeHHOTO OJTHOM MIIM HECKOJIbKUMU
IJIOCKOCTSAIMM, IIPH OTOM MBICIIEHHOE DPACCEYEHUE MNpPEIAMETa OTHOCUTCA TOJIBKO K
JAHHOMY pa3pe3y U He BieYeT 3a co00il M3MEHEHHs APYTruX H300paKeHUN TOTO Ke
npeamera. Ha paspese mokaspIiBaeTcs TO, 4TO MOJYy4aeTCs B CEKYLIEN TIOCKOCTH U YTO
PAacCIoOJIOKEHO 3a HEM.

Pa3beMHBIMM HAa3bIBAIOT COEIMHEHNUs], TOBTOpHas CcOOpKa H pa30opka KOTOPBIX
BO3MOYKHA 0€3 MOBPEXKICHUS UX COCTABHBIX YaCTEH.

CoOopouHas eIMHHMIIA — U3JETUE, COCTABHBIE YACTU KOTOPOTO MOJJIEKAT COCTUHEHUIO
MEXIy COO0M Ha MPEANPHUATUN-U3TOTOBUTENIE COOPOUHBIMU ONIEPALIUSIMHU.

Coopounbiii yepre:xk (CB) — 1mokymeHT, coaepkaniuii u3o00pakeHue cOOpPOUHOU
CAMHMIIBI U APYTHE TaHHbIE, HEOOXOIUMBIE /1JIs €€ COOPKH (M3TOTOBJICHHMSI) U KOHTPOJISL.
Ceuenne — wuzoOpaxkeHue (Urypbl, MOJYYAIOIMICHCS MPU MBICIEHHOM pPacCeYeHUU
IIpeaMeTa OJHOM MJIM HECKOJIBKMMH IIJIOCKOCTAMM. Ha ceueHnn nmokasbIBaeTcs TOJIBKO
TO, YTO ITOJIYy4YaeTCsl HENOCPEACTBEHHO B CEKYIEU TIIOCKOCTH.

CkpemuBammuecss npsiMble JIMHUM HE TEPECEKAIOTCS U HE NapasuIeNIbHbl MEXIY
co00ii.

Caen MIOCKOCTHM — 3TO IMpsiMasi, MO KOTOPOM HEKOTOpas IJIOCKOCTh IMEePEeceKaeT
IJIOCKOCTh MPOEKIUMN.

Caex mpsMoil — 3TO TOYKa, B KOTOPOW MpsMasi, 3aJaHHas OTPE3KOM, NEPECEKAET
IJIOCKOCTD MPOEKIIUH.

CJ105KHBIH pa3pe3 BbINOJHEH HECKOJIBKUMU CEKYIIMMHU MIOCKOCTSIMHU.

ConpsizkeHue — 3TO TIJIABHBIA MEPEX0]] OAHON JTMHUU (MIPSIMOU WIIM KPUBOM) B IPYTYIO
— KPUBYIO WJIH HPSIMYIO.

Cnenudukaumuss — JOKYMEHT, ONpPENESAIOMUIA CcOCTaB COOpPOYHOM  €IMHMIIBI,
KOMILIEKCA UM KOMILIEKTA.

Cnoco0 BpameHusi 00ecreynBaeTCsi W3MEHEHUEM TOJOXKEHUS MPSMON JHMHUHM WIH
MJI0CKOW (UTYPHI TIyTEM TMOBOPOTa BOKPYT HEKOTOPOW OCH Tak, YTOOBI MpsiMas WA
¢urypa okazaiacb B YacCTHOM IIOJIO)KEHHHM OTHOCHUTEIIbHO HEM3MEHHOW CHCTEMBI
IJIOCKOCTEN MPOSKIIUM.
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Cnoco0 nepemMeHbl IUIOCKOCTell MNPOeKIMil 00ecrieunBaeTcs BBEACHUEM  JI0-
HOJIHUTENIBHBIX MIJIOCKOCTEN MPOEKIUH TaK, 4TOObI psMast TMHUS UK TUIocKas (urypa,
HE U3MEHAS CBOETO IMOJIOXKEHHSI B MPOCTPAHCTBE, OKa3ajach B KAKOM-THOO YacCTHOM
MTOJIOKEHUH B HOBOM CUCTEME TIOCKOCTEN MPOCKIIHM.

CnpaBo4HbIii pazMmep — pa3Mep, HE MOJIEKAIIUN BBIIIOJHEHUIO [0 JAHHOMY YEPTEKY
U YKa3aHHBIN 1711 OOJIBIIEro y100CTBA MOJIb30BAHUS YEPTEKOM.

CrangapT — HOPMATHUBHBIN TOKYMEHT MO CTaHAAPTU3ALIMHU, pa3pabOTaHHBIA HA OCHOBE
coriacusi O CYHIECTBEHHBIM BOINPOCAM OOJBIIMHCTBA 3aMHTEPECOBAHHBIX CTOPOH M
OPUHATHIN (YyTBEPKIACHHBIN ) IPU3HAHHBIM OPTraHOM.

CxemMa — JOKYMEHT, Ha KOTOpPOM IIOKa3aHbl B BMJI€ YCJIOBHBIX H300paXKeHUN WIH
0003HAaYEHNI COCTABHbBIE YAaCTU U3/EININS U CBSI3U MEXK1Yy HUMH.

TexHuYecKHil PUCYHOK — 3TO HAIVISIIHOE U300pa’KEHUE, BBIIIOJHEHHOE IO MpaBUiIaM
aKCOHOMETPHUYECKUX ITPOCKIUHI OT PyKH, Ha Ijas.

Texnosnornyeckasi 6a3a — MOBEPXHOCTb, OT KOTOPOU B Iporecce o0paboTKu yooHee
Y JIET4Ye NMPOU3BOJAUTH U3MEPEHUE PA3MEPOB.

YriaoBoi pasMep — pasMep yria U3Jeins Ha YePTEKeE.

YKIIOH — 3TO BENMYMHA, XapPAKTEPU3YIOLIas HAKIOH OJHOW MPSIMOM JUHUU K JPYroun
IPSAMOM.

YcTaHOBOYHBIN pasMep — pa3Mep, ONPEIEIIAIONIUMN BEIUYUHY JJIEMEHTA, 10 KOTOPOMY
JAHHOE W3/1eJIME YCTAaHABIMBAKOT HA MECTE MOHTAXa.

@poHTAJBHAA IJIOCKOCTH MPOEKIMI PACIIOI0KEHA BEPTUKAIIBHO.

@poHTAJIb IOCKOCTH — 1TO NpsiMas, Jekallas B Hell U napajuieabHas (ppOoHTaIbHON
IJIOCKOCTH MPOEKLUH.

@poHTANBHASA IVIOCKOCTH MapaiesbHa (PPOHTATBHON MIIOCKOCTH MPOEKIHIA.
@poHTaNBHAS NPAMAas NapajuieabHa QPOHTAIBHON MJIOCKOCTU MPOEKIUH.

Yeprex — 310 rpaduueckoe H300pakeHHe 00BEKTa (HarpuMep, M3STUs) WIM €ro
YacTU Ha IJIOCKOCTH (YEpTEKHON Oymare, SKpaHE MOHMUTOpA U [1p.), IEperarouiee
OTpe/eIEHHBIMU YCIOBHOCTSIMU B BEIOPAaHHOM MacilTabe ero reoMeTpuueckyo popmy
Y Pa3MeEpBL.

Yeprex aeTajm — JOKYMEHT, COACpKAIIUN U300paKeHHe NeTald U Apyrue JaHHbIE,
HEOOXOMMbIE JJIs €€ U3TOTOBJICHUS U KOHTPOJIS.

Yeprexxk odmero Buaa (BO) — n0KyMeHT, Onpenessiommil KOHCTPYKIUIO HU3AEIINs,
B3aMMOJICHCTBHE €0 COCTABHBIX YACTEH U MOSICHSIOMIMNA MPUHIIUAT PAOOTHI U3/ENHS.
Omiop (3nwp MoH:ka) oOpa3yeTcss B pe3ysIbTare MOBOPOTa MJIOCKOCTH T, BOKPYT OCH
npoekuil Ha yros 90°. ITosyunm OJIHY IUIOCKOCTh — INIOCKOCTb YEpPTEXkKa; MPOCKIUU
TOYKH PACIIOJIOKATCS HA OJTHOM IEPIIEHIUKYIISIPE K OCH IIPOEKIUN — Ha JIMHUU CBS3H.
OTO0 uepTekK B CUCTEME T, T (MM B CUCTEME JIBYX MPSMOYIOJIbHBIX IPOEKIU).
JCKHM3 — 3TO HAIVIAJHOE H300pakKEHHE, BBIOJIHEHHOE OT PyKH, 0€3 IpUMEHEHHUs
YEepTE)KHBIX HHCTPYMEHTOB, 0€3 TOYHOro CcOOMIOJAeHUs MacumTaba MO MpaBUiIam
OPSIMOYTOJIBHOTO IPOELMPOBAHUSA, HO C 0053aTEIbHBIM COOJIOJEHUEM MPONOPLUiL
JIIEMEHTOB JAETalleld. DCKHU3 SIBJIAETCS BPEMEHHBIM YEPTEKOM U MpPEIHA3HAYEH s
Pa30BOr0 UCIIOJIb30BAHUS.
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