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IlosicHuTeAbLHASA 3aMUCKA
JlaHHBIE METOAUYECKUE YKa3aHUs PEAHA3HAUYCHBI IS 3aKPEIUICHUSI TEOPETUUYECKUX 3HAHUMN U
npuoOpeTeHus] HEOOXOAMMBIX MPAKTHYECKMX HABBHIKOB M YMEHUH 10 MpOrpamMMme JHCHUIUIMHBI
«Umxenepuas rpaduka» s crnenuansHoctd CIIO  Texmuueckoe oOCny:XMBaHME M PEMOHT

ABTOMOOWMIILHOTO TPaHCIIOPTA.
[IpakTUyeckue 3aHATHS COCTABICHBI B COOTBETCTBUU ¢ TpeboBanusimMu @I'OC mo
CIELIMAJILHOCTH.
[enssMu npoBeneHMS MPAKTUYECKUX 3aHATHN SBIISIFOTCS:
- 0000uieHne, cuCTeMaTU3alUIo, YIIIyOJIeHHEe, 3aKpeIJICHUE OIYYEHHBIX TEOPETHUECKUX 3HAHUH
- (opMupoBaHre yMEHUI IPUMEHATH MOTYYEHHBIC 3HAHHUS HA MPAKTHKE, PEaTH3aIHI0 SJMHCTBA
MHTEJUIEKTYAJIbHON U IIPAKTUYECKON JEATEIbHOCTH;
B pe3ynbrare 0CBOGHUS TUCHMITIIMHBI 00yJatOUIUics JOIKEH YMeTh:
- Mcnonb30BaTh IOJy4EHHBIC 3HAHUS IIPU BBIIOJHEHUM KOHCTPYKTOPCKHMX JIOKYMEHTOB C
MIOMOILBIO KOMITBIOTEPHOH rpaduku;
B pesynbraTe 0OCBOGHUS TUCIUILIMHBI 00YJalOUIHICs JODKEH 3HATD!
- IlpaBuna pa3paGoTKM, BBINOJHEHHS OQOPMIEHHS U 4YTEHUS KOHCTPYKTOPCKOH
JNOKYMEHTAIUU;
- Crioco0b! rpaduueckoro NpeAcTaBiIeHUs IPOCTPAHCTBEHHBIX 00PA30B U CXEM;
- CranmapThl €IMHOM CHCTEMbl KOHCTPYKTOPCKON JOKYMEHTAllMM M CHCTEMbI IPOEKTHOM
JOKYMEHTAllMu B CTPOUTEIIbCTBE



OcHoOBHbIE peKOMeHAAlNH BbINOJHEHUS APXUTEKTYPHO-CTPOUTEIbHBIX YePTesKe.

[Tpu BBITIOJIHEHUHU apPXUTEKTYPHO-CTPOUTEIIBHBIX PA00UNX YepPTEKEH PYyKOBOICTBOBATECS
tpedoBanusimMu crangaptoB CIIC, a Taxke TpedboBanusmu ctangaptoB ECK/I, koTopbie TOMOIHSIOT
u He npotusopeyat crangapram CIIJIC. Pabouune yepTexu 31aHUS WM COOPYKEHUS TOJIKHBI
BBITIOJIHATBCS HA YEPTEKHBIX JTUCTaX OymMaru cTaHaapTHeIX opmaToB, yctaHoBiaeHHBIX [OCT 2.301-

68.
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Pucynox 1. IIpumepwvl pazmepos cmopon gpopmamos A4 u A3

dopMar 1ucTa onpeAensieTcss pa3MepoM BHEITHEW paMKH, BHIMOJIHAEMON TOHKON JIMHUEH.
BHyTpeHHss pamMKa IpOBOANUTCS CIUIOLUIHONW OCHOBHOM JIMHUEH Ha paccTosiHuu 20 MM OT JIEBOI
CTOPOHBI BHEIIIHEH paMKH U Ha PACCTOSIHUH 5 MM OT OCTaJIbHBIX CTOPOH (4epT. 2).
I'OCT ECK/] 2.301—68* ycraHaBnuBaeT (popMaThl JIUCTOB YEPTEKEN U APYTUX TOKYMEHTOB,
MPEAYCMOTPEHHBIX CTaHAAPTAMH Ha KOHCTPYKTOPCKYIO JOKYMEHTALMIO BCEX OTpaciien
IIPOMBIIIJIEHHOCTH U CTPOUTENBCTBA.

@dopmarthl JIMCTOB OMPEAEIAIOTCS pa3MepaMu BHEIIHEH paMKH (BBITOJIHEHHOW TOHKOM TUHUEH )
OPUTHHAJIOB, MOUTMHHUKOB, TYOJIMKATOB KOMUN (4epT. 2).

dopwmar ¢ pazmepamu cTopoH 841x1189 mm, mnomans KoToporo pasHa | MZ, 1 apyrue
(bopMaThl, OJy4YEHHBIE ITYTEM MTOCIEA0BATEILHOTO JIEJICHNS €r0 Ha JIBE paBHbIE YaCTH MapajIeIbHO
MEHbILIE CTOPOHE COOTBETCTBYIOLIETO (popMaTa, MPUHUMAIOTCS 38 OCHOBHBIE.

O0603HaueHus 1 pa3Mepbl CTOPOH OCHOBHBIX (DOPMATOB JOKHBI COOTBETCTBOBATH JaHHBIM
puc. 2.

Puc.2

Obosuarense Jroprara AD Al Al Al Ad

Paamepnl cTopod fopMara, yu | Bdlxil39 | 594x84] | 420x594 | 297x420 | 210x297

I'OCT 21.101-97 (CITAC) ycranaBnuBaeT eAuHbIe (OPMBI, pa3Mephl U MOPAIO0K 3aIIOTHEHUS
OCHOBHBIX Ha/MHCEN Ha YepTek)axX U TEKCTOBBIX TOKYMEHTAX, BXOASAIINX B COCTaB CTYACHUECKUX
KYpCOBBIX padOT, KypCOBBIX U JIUTUIOMHBIX TPOEKTOB.

Coneprkanne, pactoyioKeHHE U pa3Mephl Tpad) OCHOBHBIX HAAIMHUCEH JTOJKHBI
COOTBETCTBOBATH: Ha JIMCTaX YepTexKeil 31aHuil (COOpyKeHHI) —pPUCYHOK. 3; Ha IEPBOM JIHCTE
YepTeka CTPOUTENbHBIX U3 — PUCYHOK 4.

OcCHOBHbBIE HAITMCH PACIIONATAOT B PAaBOM HIKHEM YIITy TpapUuecKOro Wik TEKCTOBOTO
nokymenTa. Ha nucrax ¢popmarta A4 o 'OCT 2.301—68 ocHOBHasi HAANUChH PACIIONAraeTCsl BAOJb
KOPOTKOM HU>KHEW CTOPOHBI JINCTA.

OcHOBHbIE HAJIMTUCU ¥ PaMKHU BBITIOJIHSIOT CIUIOIIHBIMU OCHOBHBIMU U CIUIOIIHBIMU TOHKUMU
muauaMu 1o 'OCT 2.303—68*.B rpadax ocHOBHBIX Haanuceil (Homepa rpad Ha popmMax MOKa3aHbI B
KpY’KKax) YKa3bIBaloT:

B rpade 1 — o0o3HaueHNE JOKYMEHTA; COKpallleHHOE Ha3BaHHUE BY3a, (haKkyJIbTeTa, HOMEP
CTyZI€HYECKOro Onsera, IByX3HauHbIi HOMep KadeIpbl, IByX3HaUHbIH HOMEp JUINIOMHOTO NIPOEKTa
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(KypcoBOro MmpoeKTa) WK KOHTPOJIBHON paboThl, OyKBEHHOE 0003HAYEHUE TUTUIOMHOTO IIPOEKTa
(HIT), xypcoBoro npoekra (KII) unu koutposnbHoit padotsl (KP) (mpudt nmponucHou, pazmep S);

B rpade 2 — HaMMEHOBAHME POEKTA, PadOTHI, U3AeHs (IIPUQT MPOIHCHOM, pa3mep 5);

a rpade 3 — HauMeHOBaHHE 3aaHus (MPUEGT TPOIMMCHOU, pazMep S);

B rpade 4 — HauMEHOBaHHE U300PAKEHHIA, TOMEIIEHHBIX HA TaHHOM JIUCTE (IpHQT
MIPOTMCHOM, pa3mep 5);

B rpade 5 — oOo3HaueHNE MaTeprana aetand (rpady 3anoJHSIIOT TOJBKO Ha YepTekax
neTanei; mpudT CTpoUHOM, pazmep 5);

B rpade 6 — aurepy «Y» (yueOHbIC UEPTEXKH);

B rpade 7 — MOPSIKOBBIN HOMEp JTUCTa (CTPAHULIBI TEKCTOBOTO TOKYMEHTA MPU
IBYCTOpOHHEM odopmiieHHH). Ha JoKyMeHTaX, COCTOSAIIMX U3 OAHOTO JUCTA, rpady HE 3aNOHSIOT;,

B rpade 8 — o0111ee KOJINYECTBO JIMUCTOB JOKYMEHTA (KOMIUIEKTa YepTekKeH, MOICHUTEIbHON
3alUCKY | T.J.). Ha mepBoM JICTe TEKCTOBOTO TOKYMEHTA MIPU ABYCTOPOHHEM O(GOPMIICHHH
YKa3bIBalOT 00111ee KOJUYECTBO CTPAHUIL;

B rpade 9 — MoJIHOE WK COKpAaIICHHOE HanMeHOBaHue Kadeaps! (mpudt CTpOIHbBIN, pazMep
5);

B rpade 10 — cHu3zy BBepx — «CTyaeHT» Win «IuIiIoMHUK» (U1s1 JUIUIOMHOTO NPOEKTA),
«KoHncynbranty, «PykoBogutensy», «HOpMOKOHTpOIbY, «3aB. Kadeapoit» (mpudt cTpouHol, pazMep
3,5)

Puc. 4. Ocnosnas naonuce na uepmesicax cmpoumenbHuIX U30eaUll.

BrACY - 165 (H-AC-07-13-03

s, MOOUMEAEHOE YEPHERUE

7 fmodes | Aem | Aucmd
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flaan 1 3maxa (1700) Kagedpa H u ™

Puc. 5. IIpumep 3anonHeHNs OCHOBHOM HAANKMCH HA ApXUTEKTYPHO-CTPOUTEIBHBIX YEePTEXKaX

B rpadax 11, 12, 13 — cooTBeTCTBEHHO (haMuiIMsl, MOAINUCH, JaTta; B rpade 14 — pacyerHas
Macca u3Jienusi, U300pakeHHOT0 Ha YepTexXe, B KMJIOTpaMMax 0e3 yKa3aHus eIMHUL] U3MEPEHNUS;

B rpade 15 — macmrad m3obpakenus o [OCT 2.302—68*;

HaumenoBanus uzaenuit 1 n300pa>keHui JODKHBI OBITH 3alMCaHbl B COOTBETCTBHHM C
MPUHATONW TEPMHUHOJIOTHEH U OBITH 110 BO3MOKHOCTH KPATKAMHU.
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UYepr. 6. [Ipumep 3anoaHeHUs: OCHOBHOM HAIMKCH JUISl UEPTEKEH CTPOUTENBHBIX U3/IETUN
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HanmenoBanue u3aenus 3alucbiBalOT B MUMEHUTEIBHOM Ma/1€Ke €AMHCTBEHHOIO yncia. B
HAaUMEHOBAHMUU U3JIEJHsI, COCTOSLIEM U3 HECKOJBKUX CJIOB, HA IEPBOM MECTE MOMELIAIOT UM
CYILLIECTBUTENIbHOE, Hanpumep: «Pepma IITpeHrenbHas».

Ha pucynxke 5 u 6 mokazanbl IpuMepbl 3al10JIHEHUS] OCHOBHOM HaJIIIHMCH.

Cormacao I'OCT 21.501-93 CITJIC macmTabbl H300pakeHHUI Ha CTPOUTENBHBIX YepTEkKaX
IIPUHUMAIOTCS 110 Tabmuue 1.

Tabn. 1.
MacmmTabbl H300paKeHHS
JIOIIyCKaeMbIil U
HaumenoBanue nzo0paxeHus OCHOBHOI1 00JIbIIION HACHIIIEHHOCTH

M300paKeHUS

[Tnanel dTaxkei (KpOMe TEXHUYECKHX ), pa3pesbl,
dacabt

[1naHbl KPOBIIH, TTOJIOB, TEXHHYECKUX TaXKen
@dparMeHTHI MI1aHOB, GacagoB Y36l

1:100; 1:200; 1:500 |1:50 1:200 1:50
1:500; 1:1000 1:100
1:10; 1:20 1.5

ToHKME TUHUM YepTexka pEeKOMEHAYETCS BBIOJIHATH Kapanaamamu teepaoctu 2T u T, a ais
JUHUI 00BOJIKM - KapaHaamaMmu TBepaoctd TM, M. Bo3MOXxHBI OTCTYIUIEHUS OT YKa3aHHBIX HOPM, B
3aBUCUMOCTH OT KauecTBa Oymaru. JIuHuM 00BOAKM JOJKHBI OBITh YETKMMHU, HEMHOT'O BJIaBJIEHHBIMU
B Oymary. VX BBINONHSAIOT KapaHIAlIoOM, B 3aTOUYEHHBIM B JUTHHY 20-25MM, 1 KOHUYECKOH (OPMBI
rpudenem. [lepen Hayamom paboTel HEOOXOAMMO OpraHU30BaTh paboyee MECTO, IPUBECTH B MOPSI0K
U COCTOSIHUE YUCTOThI MHCTPYMEHTBI, PA3MECTUTh YEPTEKHYIO JOCKY 1011 yriaoM 15-20° k ropu3oHTy,
1ocoOusi M yueOHUKH PacIioyloKUTh CIIPaBa, OCBETUTEIbHBIN prOop - ciaeBa. C HOMOILBIO
MHCTPYMEHTOB JIMHUHU CJIEAYET IPOBOJUTH CJIEBA HAIIPABO U CHU3Y BBEPX.

Ilepeuenp npucnocoO1eHnH, IPUHAUICKHOCTENH, MaTEpUAIOB, HEOOXOAUMBIX JJIS1 BBIIIOJHEHHUS
paboT: yepTeKHAs 10CKa, YepTekHast Oymara, Habop KapaHaaliel, JaCTUK, PEUCIINHA, TUHEHKH U
TPEYroJIbHUKHU, HaOOP JIeKall, TPAaHCIIOPTHP, TOTOBAJIBHS.




IIPAKTHUYECKAS PABOTA Nel
Temal. O01ue cBeleHUs 0 YepTeKAaX.
BoinoJiHeHHe JTMHUH YepTexa.

Lesas padoThl: M3yyeHue pa3mMepoB CTaHIAPTHBIX (POPMATOB, PAMKHU U OCHOBHOM Ha/INCH, TUIIOB
IuHUH yeprexka, coorsercTByrouie 'OCTrI, HopMupyroue TpeOOBaHUs K IEPEYUCICHHBIM BbIILIE
BonpocaM. TexHuku opopMiIeHUs YepTexa, IpruoOpeTeHue epBOHaYaIbHbIX HaBBIKOB
MCTOJIb30BaHUS MPU paboTe YEPTEIKHBIX HHCTPYMEHTOB U B MIPOBEJICHUU JIMHUI KapaH/IalIoM
IlepeyeHb UCIOJIB3YeMOro 000PYy10BAHUSA
[Tpucnocobenus, TpUHAUICKHOCTH U MaTepHalIbl: YepTeXHas J0CKa, YepTexHas Oymara, Habop
KapaHJalleH, JaCTUK, PENCIINHA, JIMHEUKH U TPEYTOJIbHUKHU, TPAHCIIOPTHUP, TOTOBAJIBHSL.
Teopernueckas 4acThb:

JIunum ueprexa (Tabu. 1.1) 1oyKHBI UMETh HAYEPUYEHBI B COOTBETCTBUU C UX HA3HAYEHUEM 110
I'OCT 2.303—68. TonmHa CIIONIHOW OCHOBHOM JIMHUY JI0JDKHA OBITh B mpeaenax 0,5.... 1,4 mm. U
BbIOMPAETCS ¥ 3aBUCUMOCTH OT BEJIMUMHBI U CIOXKHOCTH N300pakeHUs, a Ta )Ke 0T pa3Mepa ueprexa.
TonmuHa TMHUNA OIHOTO TUIIA JOJHKHA OBITH OJIMHAKOBA JJIS1 BCEX MU300paKEHUI Ha JaHHOM YEpTExKeE,
BbIUEPUYMBAEMBIX B OJJUHAKOBOM Maciutade. CTyJeHThI B yepTekax TOMILUHY (S) 00BOJIKM JTMHUI
BUJMMOT0 KOHTYpa IpuHUMaiK paBHoii 0,8... 1 Mmm

BeinonHuTh HEOOXOMMBIE TOCTPOSHHSI B COOTBETCTBUU C 3aJjaHHEM. JIMHUM IPOBOIUTH
kapanjamom T unu 2 T Tonmuuo#i 0,2MM HE3aBUCUMO OT TOJIIIMHBI KX OKOHYATEIbHOW OOBOJIKH.
[IpomepuTh NPaBUIBLHOCTH, TOCTPOEHUM U 00BecTH uepTex. JIMHY IITpUXa ITPUXITYHKTUPHON
JIMHUY BBIOUpATh U npenenax 18...20 MM, paccTosiHUE MEXY IITPUXaMH 2...3 MM C YKa3aHUEM TOUKH
(MM KOPOTKOTO LITPUXM) U CepeinHe pa3pbiBa. TOUKY IIPU TOM CTAaBST OJIHOBPEMEHHO C
IIPOBEJICHUEM IITPUXOB. B MecTe nepeceueHmit TMHUI pa3ppiBa NPEPHIBUCTHIX JIMHUM ObITH HE
JO0JKHO. B Mectax kacaHus IByX JIMHUH TOJIIIMHA UX HE JOJKHA ObITh O0siee ueM Ha3HaYeHHas s
JAHHOT'O TUIIA.

Tabmn. 1.1
HanmenoBanue Hauepranue | Tommu | OcHOBHOE Ha3HAUYEHHE
Ha
JIMHAN
CryiomHas TOJNCTAs- | S 1.1. JIuHuM BUANMOTO KOHTYpA, YCIOBHBIE
OCHOBHasl n300pakeHMsI 3JIEMEHTOB KOHCTPYKIUI Ha cXxemax

pacnosoxeHusi COOPHBIX KOHCTPYKLIUN

1.2. Jluaum nepexona BUAUMBIE

1.3. JIunum koHTYypa ceuyeHus (BBIHECEHHOTO U
BXO/JIAIIETO B COCTaB pa3pesa)

1.4.* JIuHUM KOHTYPOB HAJIOKEHHBIX ceueHui (11/2
S) A1t HEKOTOPBIX BHIIOB APXUTEKTYPHO-
CTPOUTENBHBIX YepTexen

1.5.* Jluauu pamku paboyero mojs yepTexa

1.6.* JIuauu hopM OCHOBHBIX HaIIHCEH U
cnenuukanui

1.7.* 3aceuku pa3MepHbIX JIUHUH, CTPEIKH 3HAKOB
OTMETOK YPOBHEHN

CrutoniHas TOHKas ot S/3 | 2.1. JIluHuu KOHTYpa HAJOXKEHHOTO CEYEHUS

- 10 S/2 | 2.2. JIuHuM pa3MepHbIe U BHIHOCHBIE

2.3. JIuHUM IITPUXOBKU

2.4. JInHUN-BBIHOCKU

2.5. I1osKku NTMHUI-BBIHOCOK Y ITOJAYEPKUBAHUE
Haammceu

2.6. JIunuu nns n300pakeHus: MOrpaHUYHBIX
netanei («o0CTaHOBKaY)

2.7. JlnuHuM orpaHUYEHMS] BHIHOCHBIX JIEMEHTOB HA
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BUJAX, pa3pe3ax 1 CeYEeHUsX

2.8. JIuaum nepexojia BOoOpakaeMble
2.9.*#]luHMKM  yOPOIIEHHBIX KOHTYPHBIX
OUYEPTAaHUH CTPOUTENBHBIX KOHCTPYKUUH 2.10.*'
JIMHMM BUAMMBIX KOHTYPOB B pa3pe3ax Ha
CTPOUTEJIbHBIX YEPTEXKAX, paCHOJIaratoIIuxcs 3a
IUIOCKOCTBIO CEUCHMS], TMHUY 3aII0JIHEHUS IPOEMOB,
JIMHUM 3HaKa OTKPbIBAaHUSI OKOHHBIX IIEPEIIETOB
Hapyxy

2.11.* MapkupOBOUYHBIE ¥ CCBUIOYHBIE KPYKKH
2.12.* Jlunuu BHEWIHEH paMKu U (OPM OCHOBHBIX
HaJMUCeH 1 crienuuKaImii

CoonrHas
BOJIHUCTASA

or S/3
1o S/2

3.1. Cnenpl MIOCKOCTEM, TIMHUU TOCTPOCHUS
XapaKTEPHBIX TOYCK MPU CIE IIUATBHBIX
MOCTPOCHUAX

3.2. JIlunum oOpwiBa

3.3. Jlunuu pasrpaHuyeHHs BUA U pa3pesa

3.4.* JIuHMAA 3aMKHYTOTO KOHTYpa U3MEHEHHOH (Mn
3aMEHEHHOM ) YaCTH N300payKECHUS

[ITpuxoBas

2.8 o1S/3
— 4 )
|

4.1. JIuHUM HEBUIUMOTO KOHTYpa

4.2. Jluauu nepexoia HEBUIUMbIE

4.3." JluHuuM 3HaKa OTKPbIBaHUSI OKOHHBIX
MIEPETJICTOB BHYTPb MOMEIICHUS

[ITpux-
IIyHKTUPHAs
TOHKast

|
.8 or S/3
-‘;js—..g 18 1o S/2

5.1. JIunuM oceBble U LEHTPOBBIE

5.2. JIuauM cedyeHui, IBIIIONIIECS OCIMU
CHMMETPUU VISl HATOKEHHBIX WU BBIHECEHHBIX
CeYeHH I

[ITpux-myHKTUpHAsS

| oT S/3

6.1. JIuaum, 0603HaYaroI1e MOBEPXHOCTH,

YTOJIIIEHHAs ! I-’-"'n-& 70 %3S | moaznexaue TepMooOpadoTKe WK OKPBITHIO.
B 7 % Sl 6.2. Jluauu 1715t u300paskeHUsI SJIEMEHTOB,
PAacIoNIOKEHHBIX Mepe] CeKyILeH MI0CKOCThIO
‘ («HATIOXKEHHAS TTPOCKITUS)
PazomMknyTas | orS/3 | 7.1.Jlunun ceyenuii
-EE:‘!—”_JO 1728
8. CruourHast | orS/3 | 8.1. Jlnunnsle murann oGpeiBa

TOHKasA C U3JiIoMaMH

——l— 110 S/2

9.ltpux-
MYHKTUPHAS C
JBYMST TOUKAMH
TOHKas

&N or S/3
o o 27 4 Kl 1o S/2

9.1. JIunum cruba Ha pa3BepTKax

9.2. Jluanu u300pakeHus YacTeil n3aenuii B
KpalHUX WM IPOMEKYTOUYHBIX MMOJIOKEHUSIX
9.3. JIunum U1t n300paskeHus pa3BEePTKH,
COBMEIIEHHOM C BHUJIOM

Xox pa0doThI:

1. TloaroroButsb hopmaTt A4, BEIYEPTUTH PAMKY U OCHOBHYIO HAJAMHUCH (3aIIOJIHUTH MOCIIEIHION0
1ocje n3y4eHus yueOHoro marepuana K aucty. O003HaYUTh JIMHUYU YepTeXKa CTPEIIKOH C
HOMEpOM JIMHUHM 110 Tadmuie 1.1. YepTex BBHIIOIHUTH B MacHITade M0 yKa3aHHBIM pa3zMepaM

Ha ¢popmate A3.
2. WBy4yuTh TEMy M OTBETHUTH B TETPAAU Ha CIEAYIOIIHE BOPOCH:
1 B 3aBucumocTH oT yero 6epercs TOIIMIMHA IITPUXOBOH, INTPUXITYHKTUPHOU TOHKOM 1
CIUIOIITHOM TOHKOM JTUHHUN?
2. Yemy OyneT paBHa TOJIIMHA JTUHUHN, €CIIA TOJIIWHA CIJIONIHON TOJICTONH — OCHOBHOM

8




JIWHUH B3ATa 1,2 MM?
3. KakoBo 0CHOBHOE Ha3HAUYECHUE CIEAYIONIUX JIUHUN: CIUIOIIHON TOJICTON —
OCHOBHOM, INTPUXOBOM, IITPUXITYHKTUPHON TOHKOM, CIUIOIIHON TOHKON?
C npoBeneHUs KaKuX JIMHAK OOBIYHO HAYMHAIOT BBITIOJIHATH YEPTEK?
Uemy paBHBI JJIMHA IITPUXOB U PACCTOSIHUE MEXY HUMU B IITPUXOBBIX NTUHUAX? B
TPUXTYHKTUPHBIX TOHKUX JIUHUSX?
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3ananue K rpaguueckoii pabore. | Ipumep BHIMONHEHHS rpaduUeCcKOil paGoTHI.

IMPAKTUYECKAS PABOTA Ne2
Tema 2. HlIpudrel yepTe:KkHbIE.
BbinosiHeHHe TUTYJILHOIO JIMCTA.
Heawb padotsl: 3yuenue nocrpoenus ueprexHoro mpudra nmo I'OCT 2.304-81; npuobperenue
HaBBIKOB IIOCTPOEHUS OYKB U IIM(P B COOTBETCTBUU CO CTAHJAPTOM; OCBOCHHE BBIITOJIHEHUS
HaJIICEH.
Ilepedyens ucnoib3yemMoro 000pya0BaHus
[TpucniocoOneHns, TPUHAUICKHOCTH U MaTepPHaJIbl: YepPTEXKHAs JOCKa, YepTexkHas Oymara, Habop
KapaHjailei, JacTuK, peicIInHa, TMHEHKN U TPEYyroJbHUKHU, TPAHCIIOPTHUP, TOTOBAJIBHSL.
Teopernyeckas 4acThb:
Bce Hagnuicn Ha yepTexax U APYruX TEXHHUECKUX JOKYMEHTaX BCEX OTpaciieil MPOMBIIUICHHOCTH U
CTPOUTENIHCTBA JJOJDKHBI BBITOIHATHCS YepTeKHBIM mpudToM (Tadmn. 2.1) Pazmep mpudTa h
OIpeJIeIAeT BBICOTY (B MM) IPOMMCHBIX OYKB, KOTOpasi U3MepsieTcs NepHeHANKYIIPHO OCHOBAHHUIO
ctpoku. BeicoTa cTpounbix OykB C onpenenseTcst U3 OTHOIIEHUS UX BBICOTHI K pa3Mepy MpHQTa
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(manpumep, C-7/10h).

[To oTHOILIEHUIO K BBICOTE MPOMUCHBIX OYKB ONpPEAEIAI0TCSA U BCE MpoUne mapaMeTpsl mpudra:
g - mmpuHa OykBbl; d - TonmmuHa tuHuK mpudTa; (d=1/10h); a - paccrosinue mexxay OykBamu; b -
MUHHMMAJIBHBIN IIaT CTPOK; € - MUHUMaJIbHOE paccTosiuue Mexay ciopamu. 'OCT 2.304-81
yCTaHaBJIMBAET J1Ba Tuma mpudra: Tun A u Tun b ¢ HaknoHoM u 6e3 HakiloHa. B HacTosAmem nocodun
paccmoTper mpudt tuna b ¢ HakiioHOM 75. OTOT mIpUdT U peKOMEHYeTCs AJIsl BBITIOTHEHUS
Haanucel Ha yeprexax. Lpudt pasmepom 1,8 mpuMeHATH clae1yeT TOIBKO B UCKITIOUUTEIBHBIX
ciydasx. [Ipu uzydenuu mpudra peKoOMeHIyeTcsl CrpyninupoBaTh OYKBbI 10 KOHCTPYKTHUBHBIM
snemeHTaM. CHavyasia CTOMT OCBOUTH Hanmucanue OyKB TOJIBKO ¢ npsAMoianHedHbIMU dniementamu (I, 11,
I 1 T.11.), 3aT€M C NMPAMOIUHEHHBIMH dJIeMEeHTaMH | 3akpyriaeHusmu (U, C, D u T1.11.), nanee OyKBHI,
BKitovaromue anemeHT 0ykssl O (1O, V, a, p. u 1.11.) T.1. Ilpn ananusze KOHCTpYKUMU OYKB U udp
Heo0X0IMMO MPOCIEANUTh U X HUpuHy. Hanpumep, o cBoeil mmprHe NponucHbie OYKBbI, BKIIOYAs
OTPOCTKH, paclpeAestoTcs Tak:

_ 5/10 (mmpuna OykB cocTaBisieT 5 KIeTok 1o ropusontan) - I', E, 3, C; 6/10 (6 kierok) - b, B,

K J,HO,ILPT,V, 1,4, b, 3,4; 7/10 (7 xnerok) - I, M, X, bL, 1O;

8/10 (8 xmerok) - XK, @, II1,’b; 9/10(9 knerok)-111.
Xo0 pabomur:

1. Ha nucte popmat A4 BHIMOTHUTH pamMKy. TUTYIbHBIN TuCT(puc.2.1) BKIto4aer: mose 1 -
HAaUMEHOBAHHE KOJUICDKA; 2 - HE 3aIOJIHATh; 3 - HANMCHOBaHUE JIOKYMEHTa; 4 - pammius
npenojaBaTens; 5 - JaHHbIE 00 yJalleMcsi U ero MOAMNKCH; 6 - TOPOJ U TOJ BHIOTHEHUS
paboTsr (06e3 ykazanwus cinoBa ron). JlanHas ¢popma turyneHoro smcra orBedaet [[OCT 2.105-
79. Hagnucu B 30Hax 4, 5,6 BRIOJIHSIOTCS IprGTOM pasmepa 5, B 30He 1, 3 pasmepom 10

2. HW3yuuTh TEMy U OTBETHTb B TETPAJU Ha CIEIYIOUINE BOIPOCHI:

1. CxonbKo THUMOB MIPU(PTOB CyHIECTBYET?
2. Yem oTiMyaeTcs BHIOJHEHHUE HAITUCEH HA YePTEkKax OT OOBIYHOTO MUChMa?
3. Yro onpenenser pazmep mpudra?
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ABBIAEX MUK/
MHOTIPC THOXY
U B blIbI A 3
acbzdex3uuxkim

N-—o——\l

Honpcmygxu4 w 4

Ubblb3HS
1234567690 3
LIV VIVIITIX YV

Tabm. 2.1 Puc.2.1
[pudt Tvna b ¢ HakTOHOM
* [TpuMeHATH PU HEOOXOAUMOCTH OTJIMYUTH OT OYKBBI «U».
**  Pumckue nupsl TOMYCKAIOTCSI OTPAHUYHBATD TOPH30HTATEHBIMU JIMHHSIMH.
[Ipumeuanue:
Paccrostnue Mmexnay AByMs OyKBaMu, COCEIHUE JIMHUM KOTOPBIX HeMapaielbHbIEe MEXKIY
co00l, MOXKET ObITh YMEHBIIIEHO HANOJIOBUHY, T.€. Ha TOMIUHY d TMHUHU mIpHUPTa.
MuHuMaNbHBIM PacCTOSTHUEM MEXAY CIIOBaMU, pa3J/IeJICeHHBIMU 3HAaKaMU NPENUHaHus,
ABJIAETCS PACCTOSTHUE MEXKY 3HAKOM IIPENMHAHNS U CIEAYIOINUM 32 HUM CIIOBOM.
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MHHHCTEPCTEO OLPAZOBANIA H I
De ae
.

¢ roghe 0
wCESEPO-KABRKAICKIH OEIEF

INKH POCCHRCKOIE GETEPALIIN

OO TSI EANOE TUDEIN

Predept ranog ocydapo

gt :
1610 SHHBEPCHTETS

Dictaer CKOY a & Thimusopine

WO I TEXHIECKHE KOITELE

FPAQHYECKHE PABOTSI]
110 HHKEHEPHOH I'PADHKE

llpenodaeamers Hraesa 1. B

Crpydennt TpyGunmn IO.B.

Fpynna

Trmuccopen 20

IIpumep BbINOJHEHHs PadoThI.
MNPAKTHYECKAS PABOTA Ne3

Tema 3. O0mme cBeeHNs 0 CTPOMUTEIbHBIX YePTeKaX.
BbinoJiHeHHe CTPOUTEJIBLHOIO y3J1a.
Ilesb padoThI: pa3BUTHE U 3aKpEIVIEHNE YMEHUH U HABBIKOB IO BBIIOJHEHUIO CTPOUTEIBHBIX Y3JI0B U
MIPUMEHEHUIO rpaduueckux 0003HaAYEeHUN MaTepUaoB.
Ilepedyens ucnosib3yemMoro o00pyaoBaHus
[IpucnocoOnenusi, MpUHAIIEKHOCTH U MaTEpHUalIbl: YepTEKHAsI JOCKa, YepTexKHas Oymara, Habop
KapaHjaiiei, JacTuK, peicIInHa, TMHEHKN U TPEYyroJbHUKHU, TPAHCIIOPTHUP, TOTOBAJIBHSL.
Teopernyeckas 4acThb:
YcnoBuble rpaduyeckre 0003HaUSHHsI MaTEpUAJIOB B CEUEHUH MPUBOIATCS B Tabi. 3.1, Ha Buze
(pacame) — B Tab. 3.2.
JlonmyckaeTcst IPUMEHSTh JIOTIOIHUTENIbHbIE 0003HAaYEHUsI MaTepHUaJIoB, HE MIPEyCMOTPEHHBIE B
cranjaapre. B aTom ciydae Takoe 0003HaUeHHE TPUBOJUTCS HA YEPTEKE C COOTBETCTBYIOIIUM
MOSICHEHUEM.

[Ipu BBIMONIHEHNY IITPUXOBKY JTUHUH IITPUXOBKH JTOJKHBI HAHOCUTHCS C HAKJIOHOM BJIEBO
niu BrpaBo. OJTHAKO BO BCEX CEUEHUSX, OTHOCAILIMXCS K OJHOM U TOM K€ I€Tall, HAKJIOH IITPUXOBKHU
JOJKEH OBITh MPUHST B OJIHY U TY K€ CTOPOHY OT MECTa PACIOIO0KEHHUS CEUEHUSI.

PaccrosiHre Mex 1y napasieNbHbIMU JTMHUSAMH IITPUXOBKHU JIOJKHO OBITh OJIMHAKOBO JIJISI BCEX
CEUCHMH JieTay, BBIITOJHEHHBIX B OJTHOM M TOM e Maciutade. PaccrosiHue Mexxay JIMHUSAMU
IITPUXOBKHU MPUHUMaETCs oT 1 10 10 MM B 3aBUCHMOCTH OT pazMepa H300paXeHuUs U MJI0Ia 11
HITPUXOBKHU.
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VY3KHe U JUIMHHBIE IJIOLAAN CEYEHN, IIMPUHA KOTOPBIX Ha YePTEXKE 2-4 MM IUTPUXYIOTCS
ITOJIHOCTBIO TOJIBKO Ha KOHIIAX U Y KOHTYPOB OTBEPCTHUH, a OCTaJIbHAas IJIOIIAlb CEUEHUST —
HEOOJIBIIIMMHU y4acTKaMU B HECKOJIBKHX MecTax (puc. 3.1). B aTux cimyyasx TMHUYM IITPUXOBKU CTEKIIA
clenyeT HaHOCHUTh C HAKIOHOM 15-20° k TuHUYU OOJIBIIEH CTOPOHBI KOHTYPA CEUEHUS.

Ha puc. 3.2 nokazano HaHeCEHUE IITPUXOBKU MPHU PA3THUUHBIX MTOJIOKEHHUIX H300paKCHHUS.

B cTpouTenbHbIX yepTexkax Ha CEUCHUSAX HE3HAUUTENbHOM TUIOIIAIu JIF000i MaTeprall MOKHO
0003HaYaTh KaK METaJUl WJIM BOOOIE HE MPUMEHATh 0003HaueHus. By Matepuana yka3siBaeTcs B
MOSICHAIOIIEH HAITUCH.

IIpu n3o0pakeHNN HECKOJIBKUX CMEXKHBIX J€Taleil HAKJIOH JIMHUM IITPUXOBKHU IPUHUMAETCS,
Kak nokazaHo Ha Puc.3.2. [Ipu Gonblnx miomaasx ceYeHui, a Takke U yKa3aHuu npoduis rpyHTa
JOMyCKAETCsl HAHOCUTH 0003HAYECHHUE JIUIIb Y KOHTYPa CEUEHUs Y3KOH MOJIOCKOM paBHOMEPHON
mTpuxoBkH (Puc.3.2). Y3kue miomaay ce4eHuil, MupruHa KOTOPhIX Ha YEPTEKE MEHEE 2 MM,
JIOITYCKAeTCsl I0KA3bIBATh 3aU€PHEHHBIMU, C OCTABJIEHUEM IIPOCBETOB MEXY CMEKHBIMHU CEUEHUSIMU
ue menee 0,8 mum (puc. Puc.3.3).

e
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Fuc. .10

Puc.3.1 Puc. 3.2 Puc. 3.3

[Ipumeuanus:

1. JInst yTOYHEHUs! pa3HOBUIHOCTU MaTepHaia, B YaCTHOCTH, MaT€pPHajIoB C OJHOTHITHBIM
o0o3HaueHneM, rpaguiyeckoe 0003HauYEHNE CIIeTYET COMPOBOXKIATH MOSCHSIONIEH HAAMKUCHIO Ha T0JIE
gepTexKa.

2. B ciennanbHbBIX CTPOUTENFHBIX KOHCTPYKTUBHBIX YePTEXKax JJIsl apMHPOBAHUS JKEJI€30-0CTOHHBIX
KOHCTPYKLUH JOJKHBI MPUMEHAThCS 0603HavyeHus no ['OCT 21.501-93.

3. O6o3HaueHue mMaTepuaia Ha Bujie (dacaje) 10mycKaeTcss HAHOCUTh HE TTOJIHOCTBIO, a TOJIHKO
HEOOJIBIIMMHU y4aCTKaMU 0 KOHTYPY WJIM NSTHAMU BHYTPU KOHTYpa.

Xox pa0doThI:

1. 3aganHue BBIOJHUTH HA JUCTE YePTEXKHOM Oymaru gpopmara A3 kapaHaaIiom, 3aMEHUB
Ha/IITMCH YCIIOBHBIME 0003HaueHusiMH. [lepedepTuTh 3a1anne, yBEIMIHUB €ro
MPONOPIMOHANILHO. BBeCTH yciaoBHBIE 0003HAUCHM S, 3aMEHUB UMHU PacIIi(POBHIBAIOIINE
HA/IITUCH.

2. W3yuuTh TEMy U OTBETHTb B TETPaJU Ha CIEIYIOLINE BOIPOCHI:

1. Kakoit 'OCT ycranaBnuBaeT rpapuueckre 0003HauYeHUSI MaTepruaioB?

2. [TpuMeHSIOT JTH TOTIOJIHUTEIbHBIE 0003HAYEeHUsI MaTepraloB, He peaycMoTpenHbsie 'OCTom?
3. Kak 0003HauaroTcs y3kre ¥ JUIMHHBIC TUTOMAIKH B CEUCHUH?
4. Kak OyayT 3amTpuxoBaHbl HIJIaKOOETOHHBIE OJ0KH?

Tab6mauma Ne 3.1
I'padmueckue 0003HaAUCHUS MATEPUATIOB B CEUCHHH.

[Matepuan |O603Hauenne [Marepuan |O603HaueHne
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Meranns 1 TBEPABIC CIIJIaBbI

Cetka

Hemeranmmyeckue Matepuarbl, B
TOM YHCJIE MOHOJIUTHBIC U
IJTUTHBIC (ITPECCOBAHHBIC) 3a
WCKITIOYCHNEM YKA3aHHBIX HUXKE:

3achInKa U3 JII00ro Marcpuaia

HpeBecuna

'““n“: Keneszoberon

Kamenn ecTecTBEHHEBIN

§

- KenezobeToH mpeaBapUTEIIBHO
& HaIpsHKEHHBIN

Kepamuka u cunukaTHbie
Marepuaibl I KIAJIKU

Crexito010Ku

beron

U T.nAO.

HacpimHoit 1 006ChITHON MaTepua,
HITYKaTypKa, acOECTOIEMEHT, TUIIC

Crekino u apyrue
CBETONPO3PAYHBIC MATCPUAITBI

['upon3onsuMOHHBIA MaTEprall

Kunkoctu

Marepua

3BYKO U BUOPOM3OIISALIMOHHBIN

I'pyHT ecTecTBEHHBIN

Termon30ALMOHHBIN MaTepra

EEEEEH
55
-
| rawzawas|
o

3.2.00603Ha4ueHns MaTepuaia Ha Buje ((acane)

Marepuan

O06o3HaueHue

Mertamnbl

T

Cranp pudnenas

Cranb npoceuHas

Knam(a M3 KUpIIKM4Ya CTPOUTCIBHOI'0 U CICHUAJIbHOI'0, KIIMHKEPA, KCpaAaMUKH,
TEPPAKOTHI, UCKYCCTBCHHOTO U €CTECCTBEHHOT'O KaMHEH JTF000MH (l)OpMLI n T.II.

Crekio

Keneaobemon Lrung

26-17-XK-01

0d¢snavenve
(mpoumensiere | I {

MAMEpUanss T

Bapuanmu 3a0anuit k pabome
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IIpumep BbINOJHEHUs PadoOThI.
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HNPAKTUYECKAS PABOTA Ne 4
Tema 4. YepTe:xu 31aHUH U UX KOHCTPYKIUIMA.
BrinosiHeHHe YepTexka KOHCTPYKTUBHBIX M APXUTEKTYPHBIX 3JIEMEHTOB 31aHMS.
Leab padoThl: N3yueHHE KOHCTPYKTUBHBIX JIEMEHTOB 37aHUsI, OTPAOOTKA HABBIKOB HCIIOIb30BAHUS
YEPTEKHBIX MHCTPYMEHTOB B IIPOBEJACHUH JIMHUM KapaH1allloM.
IlepeyeHb UCIO0JIB3YyeMOro 000PYy10BAHUSA
[Tpucnocobnenus, TpUHAUIEKHOCTH U MaTepHalibl: YepTeXKHAs JOCKa, YepTexHas Oymara, Habop
KapaHJlaleu, JIaCTUK, peHCIINHA, JIMHEUKU U TPEYTOJIbHUKH, TPAHCIIOPTUP, TOTOBAJIbHS.
Teopernueckast 4acTb

KoncTpykTuBHBIM 351eMeHTOM (puc. 4.1) Ha3bIBaeTCs OTAENbHAs CAaMOCTOsITEeNIbHAS YacTh 3/1aHUs
WINA COOPYXKEHHs: (PyHIaMEHT, CTEHBI, IEPEropoIKH, IOKOJIb, OTMOCTKA, IIEPEKPITHE, IIOKPHITHE,
KpOBJISI, CTPOIUIIA, JIECTHUYHBINA MapIll, OKOHHBINA WM JBEPHOMN OJIOK U T. 1.

@ynoamenm 1 110/ CTEHY UM OTAEIBHYIO ONOPY (KOJOHHY) — IMO/A3€MHAs YacTh 3/1aHUS HITH
OIOPBI, YEPE3 KOTOPYIO IlepeaaeTcs Harpy3ka Ha rpyHT. OyHIaMEHTBI Pa3JeisatoT Ha IeHmouHble,
KOTOPBIE 3aKJIAJIBIBAIOT CIJIOUTHBIMHE IO BCEMY IEPUMETPY CTEHBI, U cmoaduamseie B BUAE OTACIbHBIX
CTOJIOOB, MEPEKPHIBAEMBIX KeJIe300€TOHHOM Oankoi (paHa-0anKkoii), Ha KOTOPYIO U KJIayT CTCHBI.
@yHIaMEHTHI 1101 OTJENIbHBIE OMOPHI YCTAaHABIMBAIOT B BHJIE OTAEIBHBIX CTOJI00B.

OTMocTKa 2 CIYKUT AJIs 0TBOJA aTMOC(HEPHBIX BOJ] OT CTEH 3/1aHUS.

[lepexpbITHE — BHYTPEHHSISI TOPU30HTAJIbHAS OTpakIatoliasi KOHCTPYKIIMS, pa3 IestoIast
3/1aHue TI0 BBICOTE Ha 3TaxH. [lepekpbITusi ObIBAIOT HAAMOABAIbHBIC, MEXKIYITAKHBIE 5, UepAayHbIe 0,
L[OKOJIbHBIE (MEX]1y IIEPBBIM 3TAXKOM U MOJIOJIBEM).

[TokpbITHE — BEpXHSIS Orpak1aroliasi KOHCTPYKLMS, OTASSIOIAs TOMEIECHUS 3/1aHUsl OT
HApPY>KHOU CPeIbl M 3alIUINAIONIAs UX OT aTMOC(HEPHBIX 0CAJAKOB. DTa KOHCTPYKIIHS COBMEIIAET
(YHKIIUY MOTOJIKA U KPBILIH.

CreHbl 4 10 HA3HAYEHUIO U PACIIOIOKEHUIO B 3/JaHUU Pa3JIeNIsIIOT Ha HapyXKHbIE, KOTOPbIE
OTPaXKIAIOT MOMEIICHHSI OT BHEIIHEH Cpe/Ibl U 3alUINAI0T UX OT aTMOC(HEpHBIX BO3ACUCTBUM, U
BHYTPEHHHUE, KOTOPBIE OTACISIOT OJHU TIOMEIIEHUs OT Ipyrux. CTeHbl OBIBAIOT HECYIIHNE, CAMOHECYIIINE
1 HaBecHbIe. Hecyiue cTeHsl nepenatoT Ha GyHIaMEHT Harpy3Ky oT COOCTBEHHOIO Beca U OT Beca
NEPEKPBITUI U KPBIIIA, CAMOHECYIIIE — TOJBKO OT COOCTBEHHOTO Beca (Harpys3Ka OT MEePEKPhITUH 1
KPBIIIY TIEPEacTCs B 3TOM CIy4yae Ha KOJIOHHBI) U BETPOBYIO Harpy3Ky. HaBecHble cTeHbI, COCTOSIIINE
U3 OT/EIbHBIX IUIUT WK NaHeel, KpenaTcs K KOJOHHaM (Kak Obl HaBEIIMBAIOTCS Ha HUX) U HATPYy3Ky
OT COOCTBEHHOTO Beca MepejatoT Ha KOJIOHHBI.

[leperoponku 7 — BHYTPEHHHE OrpakJarolue KOHCTPYKIINH, pa3eiaioliie CMEKHbIE
MMOMEUIEHUS B 3/1aHHH.

[{oxosb 3 — HUXKHSS YaCcTh HAPYKHOM CTEHBI, KOTOPAs JIEKUT HEMIOCPEJICTBEHHO HA
(dbyHIIaMeHTe U MPETOXPaHsIeT CTEHbI OT aTMOC(hepHON BIaru U MOBPEKICHUH.

KpoBinst — BepxHUI BOJOU30JIMPYIOIIMM CIION OKPBITHS WM KPBIIIX 34aHUS.

Crpomnuia — Hecylrue KOHCTPYKIIUU KPOBETBHOTO MOKPBITHS, KOTOPBIE MPEACTABISIIOT COO0M
0aJKy, ONUPAIOILYIOCS HA CTEHbI U BHYTPEHHUE ONOPbI. B HEOONBIINX KUIIBIX U OOLIECTBEHHBIX
3IaHMSIX IPUMEHSIOT TaK Ha3bIBAEMbIE JEPEBSHHBIE HACIIOHHBIE CTPONUIA 8, OCHOBHBIM 3JIEMEHTOM
KOTOPBIX CIIY>KaT CTpOonuiIbHbIE HOTH. [Ipr HEOOIBIINX MpOJeTax NOMEUICHUH MTPUMEHSIOT
CTPOMIIbHBIE PepMbI — IMJIOCKYIO PEIIeTYATYI0 KOHCTPYKIIMIO CTEp)KHEHN U3 AepeBa, MeTalia Uiu
&Kele300eToHa.
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Puc. 4.1. KoHCTpYKTUBHBIE 3JIEMEHTHI 3aHUSI C
HECYIIUMHU CTEHaMM:

1 — ¢ynnament, 2 — oTmMocTKa, 3 — LIOKOJIb,
4 — HecylIMe CTEHBI, 5 — MEXAYITAKHOE
nepeKphITHe, 6 — YeprayHoe nepekpeitue, 7 —

IIepexpbiTE — BHYTpEHHSAA
TOPU30HTAIIbHAS OIPAKAAOIIAs KOHCTPYKIUS,
paszesnsonas 31aHue 10 BBICOTE Ha dTaXH.
[lepexpbITs OBIBAIOT HAANIOABAIILHEIE,
MEXYITaXKHBIE 5, uepauHble 6, JOKOJIbHBIE
(MeX 1y MepBBIM ATAKOM U MOANOIBEM.

[TokpbiTHE — BEpXHSS Orpaykaaromiast
KOHCTPYKLHS, OTAEIISAIOIIAs] IOMEIEHUS
3/1aHUs OT HAPYKHOU CPEbl U 3aLUIIAIOIAs
UX OT aTMOC(EpPHBIX 0CaJKOB. JTa
KOHCTPYKIIMSI COBMEIIAET (PYHKIUH ITOTOJNKA U
KPBILIH.

Mayspram 14 — nepeBsinHbIe OpYCBS,
YJIOKEHHBIE Ha HAPY>KHbIEC CTEHBI 3[aHUs; Ha
OpyChs ONUPAIOTCS CTPONIUIIBHBIE HOTH.

IIpoem — CKBO3HOE OTBEPCTHE B CTEHE,
IIpeIHa3HAYEHHOE I YCTAaHOBKU OKOH,
JIBEpE, BOPOT U JJIsl APYTUX LIEIICH.

OKonHblll 610K — 3aTI0JTHEHNE
OKOHHOT'O IIPO€Ma OKOHHBIMH MEPEIIETaMU €
KOPOOKO¥; TBEpHOI OJIOK — 3aIlOTHCHUE
JIBEPHOT'O IIPOEMa JBEPHBIM MOJOTHOM C
KOpOOKOIi.

Ieperopojika, 8§ — HaCJIOHHBIC cTponuia, 9 —
obpemrerka kposyn, 10 — moakoc, 11 — croiika, 12
— mok, 13 — uepaak, 14 — mayospnar, 15 —
nepemMbIuka, 16 — necTHruYHbIN Mapi, 17—xocoyp,
18 — necrunynas miomaaka, 19 — ramOyp

Jlecmuuunas knemka — OTpa)x/I€HHOE KallUTaJIbHBIMU CTEHaMU IOMEILEHHE JECTHULIBI.

Jlecmuuunwiii mapw 16—HaKIOHHBIN 3JIEMEHT JIECTHHIIBI CO CTYMEHSIMH (B OJJHOM Mapiie
JIOJKHO OBITH He Oouee 18 cTymneneii).

Jlecmnuunas niowaoxa 18 — ropu30HTAIBHBIN 3JIEMEHT JIECTHUIIB MEXK Ty MapIIaMH.
Paznuuaror ocrogubie TeCTHUYHBIE TIOLIA/IKA Ha YPOBHSIX dTaXKEH U npomescymounvie — JUIs
nepexoja ¢ OJHOTO Mapila Ha IPyTow.

Kocoypvr 17 — HaKkJIOHHBIE 5KeJ1€300€TOHHbIE WM CTaJIbHbIE OAJIKH, ONMPAIOLIUECs Ha
TUTOIIAJIKH; Ha AT OAJIKW YKJIAIBIBAIOT CTYMEHH JIECTHHUIIBL.

ITo Buy HecyIero 0cToBa pa3anyaroT IB€ OCHOBHBIE KOHCTPYKTHBHBIE CXEMBbI 3/1aHUS C
HECYIIMMH CTEHAMH U KapKacHyI0. B 3MaHMsIX ¢ HECYIIMMH CTEHaMU HAarpy3Ky OT MEPEeKPBITHH 1
KPBIIIH BOCTIPHHUMAIOT CTeHBI (puc. 4.2).

B kapkacHBIX 3[JaHHSIX BCSI HArpy3Ka IepeaeTcs Ha KapKac, T. €. Ha CHCTEMY CBSI3aHHBIX MEXKIY
cO00# BEpTUKAIBHBIX OMOP — KOJOHH 6 M TOPU30HTANBHBIX 0aJIOK 5, puresiei win NporoHoB, Ha
KOTOPBIE YKJIAIBIBAIOT TUINTHI IEPEKPBITHHA U TIOKPBITHS 3.

ITo Buay M pazmepaM CTPOUTENBHBIX U3/AEIUNA PA3IUYaAIOT 3[aHUs U3 MEJIKUX OJIOKOB U IITYYHBIX
AIIEMEHTOB (MEJIKHE CTEHOBBIE OJIOKM W KaMHH, IEPEMBIYKH IIPOEMOB U KOCOYPHI), KOTOPBIE IPUMEHSFOT
IJIaBHBIM 00pa3oM B MaJOATaKHOM CTPOUTENILCTBE, U 3[aHUs U3 KPYITHOPAa3MEPHBIX IEMEHTOB —
KPYITHOOJIOYHBIEC U KPYITHONIAHETbHBIE.

B kpynHOOIOUHBIX 3[aHUSAX HApYKHBIE U BHYTPEHHHE CTEHBI COCTOST U3 KPYITHBIX OJIOKOB —
MEKOKOHHBIX M ITEPEMbIUEUHBIX, KOTOPBIE H BOCTIPUHUMAIOT HArpy3Ky OT MEPEKPHITUH M KPOBIIH.

KpynHonanensHsle 31a0us (puc. 4.3) MOHTUPYIOT U3 KPYITHOPAa3MEPHBIX IUTUT 3aBOJICKOTO
M3TOTOBIICHHSI — TIAHEJIeH, U3 KOTOPHIX Ha CTPOHUTENBHOM TUIOMIAIKE COOMPAIOT HAPYKHBIC U
BHYTPEHHUE CTEHBI, IEPEKPBITHS, TIEPETOPOJIKH, JIECCTHUYHBIE MAPIIH, OaTKOHHBIE IJIOIIA KU,

Xox pa0doThr:

1. TlepeuepTuTh pazpes 3AaHuUs, TaHHBIN Ha pUCyHKe 4.1 , yBEITMUUB €ro TaK 4TO Obl YEPTEK

3aHsIT BECh JIUCT. PaboThI BRITOMHUTH B paboue TeTpaan, 3aMeHUB IU(PHI Ha HA3BaHUE




KOHCTPYKTUBHBIX 3JICMCHTOB. Pa60Ta BBITIOJIHACTCA KapaHAalllOM B IIPOU3BOJIbLHOM
Maciiraoe.

2. HW3yuuTh TEMy U OTBETHTb B TETPAJIU Ha CIEIYIOUINE BOIPOCHI:

1. Kakue ObI1BatOT GyHIaMEHTHI?

2. HazoBure pasHOBUIHOCTH CTEH?
3. K kaxo# yacTu 31aHusl OTHOCUTCS CTOpOnuia?
4. Pa3HoBHIHOCTH IEPEKPBHITHIA?

IHPAKTHYECKAS PABOTA NeS

Tema 5. Ilnans! 3HaHui.

BroinmosiHenue niiaHa 3gaHusl.

Leab padoTbl: BoimonHenue miana 34aHus 10 BapuaHTy (B MaciiTade), U3y4eHHue yCIOBHBIX
0003HaYEeHU, IPUMEHSAEMBIX Ha IJIaHaX 3/1aHUM, IPOCTAHOBKA MAapKU KOOPAMHALIMOHHBIX OCEHl.

Nzyuenue cootBercTByromux 'OCTos (ECK/I u CII/JIC).

Ilepedyens ucnoib3yemMoro o00pyaoBaHus

[IpucnocoOnenus, NpUHAAICKHOCTH U MaTEpUaJIbl: YepTEKHAsI JOCKa, YepTexKHas Oymara, Habop
KapaHJallel, JaCTUK, PEHCIINHA, JUHEUKH U TPEYTOJIbHUKHU, TPAHCIIOPTHUP, TOTOBAJIBHS.
Teopernyeckas 4acTb

[Inan 3naHM naet npeacTaBieHue o GopMe 3/1aHKs B IUTaHE M B3aMMHOM PAcIlOJIOKEHUH OT/AEIbHBIX
nomenieHui. Ha nane 31aHus MOKa3bIBalOT OKOHHBIE U JBEPHBIE MPOEMBI, PACIIOIOKEHNE IEPETOPOIOK
Y KalHUTaJIbHbBIX CTEH, BCTPOEHHBIX HIKa(OB, CAHUTAPHO-TEXHUYECKOe 000pyaoBaHue U T. 1. Eciu niaw,
(bacan 1 pa3pes3 31aHUS MOTYT ObITh pa3MEILEHb! HA OJHOM JIMCTE, TO ILIaH PaclolararT noj GacaioM B
MPOEKIIMOHHOMN CBsI3U ¢ HUM. OJJHaKO U3-3a OOJIBIIMX pa3MepoOB U300paKeHNUH TIIaHbl OOBIYHO
MOMEIIAIOT Ha OTAEJNIbHBIX JIMCTaX, IPH 3TOM JIJIMHHASI CTOPOHA UX MOMENIAeTCs BJIOJIb JIMCTA.
BoruepunBanue niaHoB 3aaHuii. [an 31aHMs BEIUEpPUMBAIOT TaK: MPOBOIAT IPOIOJIBHBIE U
MorepevyHble KOOPAUHALMOHHBIE OcH (puc. 5.1, 0); BBIYEpUYUBAIOT BCE HAPY>KHbBIE U BHYTPEHHUE CTEHBI,
MEPEropoiKK U KOJIOHHBI, €CIIM OHU UMEIOTCS (pHC. puc. 5.1,6); Mpou3BOAAT pa30UBKY OKOHHBIX U
JIBEPHBIX MPOEMOB B HAPY>KHBIX U BHYTPEHHUX CTE€HAX U MEPEropojiKax, yCIOBHO MOKAa3bIBAIOT
OTKpbIBAaHUE JIBEPEI BXOAHBIX B KBAPTUPY U BHYTPEHHUX; BHIYEPUUBAIOT CAHUTAPHO-TEXHUYECKUE
prOOPHI U HAHOCIT HEOOXOIMMbIE BHIHOCHBIE U pa3MepHbIe JIMHUU (pUc. 5.1, B); MPOCTaBISAIOT Ha
YepTeKE BCE pa3MEPBI, 1€JIaI0T COOTBETCTBYIOLINE HAIUCH U MIPOBEPSIOT YEPTEXK, BHHOJIHeHHHI?ﬂg
TOHKHUX JIMHUSX; [TOCJI€ UCTIPABICHUIN U JOpaOOTKM MPOMYIIEHHBIX MECT MPUCTYNAIOT K
OKOHYAaTeJIbHOW 00BOJIKE T1aHa KapaHaamoM Mapku TM wi M (puc. 5.1, 1).



KanuranbsHble Hapy>KHbIE 1 BHYTPEHHUE CTEHBI M KOJIOHHBI, a TAKXKE APYrue KOHCTPYKTHBHbBIE
JJIEMEHTHI IIPUBA3BIBAIOT K KOOPAUHALMOHHBIM OCSIM, T. €. OIPEICIIAIOT PACCTOSHAE OT BHYTPEHHEN WU
Hapy’>KHOH IJIOCKOCTH CTE€HBI WJIM I'€OMETPUUECKON OCH JIEMEHTA 10 KOOPAUHALMOHHOW OcH 31aHus. B
3IaHUSAX C HECYIIUMHU MPOJOJIBHBIMU U ITONEPEYHBIMU CTCHAMHU ITPUBSA3KY BBIIIOJIHAIOT B COOTBETCTBUI

CO CJICAYIOIIUMHU YKA3aHUSAMMU.

B HapyXHBIX HECYIIMX CTEHAX KOOPJMHAIIMOHHAS OCh MPOXOJUT OT BHYTPEHHEH IIJIOCKOCTU CTEH Ha

pacCTOSIHUU, PABHOM I10JI0BUHE HOMHHAJIBHOM TOJIIIMHBI BHYTPEHHEH HecyIei creHsl (puc. 5.2).
KanuranbHble HapyXHbI€ U BHYTPEHHHE CTEHbI M KOJIOHHBI, a TakXe APYTrHue€ KOHCTPYKTUBHBIC

3JIEMEHTHI MPUBS3BIBAIOT K KOOPIAUHAMOHHBIM OCSM, T. €. ONPEICIIAIOT PACCTOSHUE OT BHYTPEHHEW WU
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puc. 5.1

KoHTypsl pa3pe3oB u cedyeHui Ha
YyepTeKax IUIAHOB 3aHUI BBIIOJIHSIIOT
CIUJIOIIHOM OCHOBHOW JTMHUEH (TOJIIMHON
0,6... 1,5 mm). Bce ocTanbHbIe TUHUN
YyepTeka, He MOMAaIaloIIHe B IIIOCKOCTh
CEYEHMUS, BBIMOJHAIOT CIUIOIIHBIMA TOHKMMH
muausAME (§3... §/2) Tak ke, Kak pa3MEpHbIC
1 OCEBbIC JTMHUM. 3aKOHYEHHBIN YEPTEXK
IJIaHa 3TaXKka MPOBEPSIOT U YIAJSIOT JTUITHUE
JIMHUU.

KBagparssle MeTpBl, T.€. IUIOIIA1b
MOMEILEHUSI HAHOCAT B CBOOOHOM 30HE 10
BO3MO>KHOCTH BHHU3Y U CITpaBa
M300paXEHHOT'O MOMEIIEHUS, HOMEPOM
mpuQTa, TPEBHIMIAIOIINAM MPHPT
BBIOpaHHBIN, ATl pa3MEPHBIX YHCET U
MOAYEPKUBAIOT TOHKOM JIMHUEH, 0OBOAST
KPY>KKOM.

HaDY)KHOﬁ IIJIOCKOCTH CTCHBI HMJIN FeOMeTDquCKOﬁ OCH 3JI€CMCHTA 0 KOODﬂHHaHHOHHOﬁ ocu 31aHus. B
3AaHUAX C HECYIIUMU MMPOAOJIBbHBIMU U MOINICPCUYHBIMU CTCHAMU IIPUBA3KY BBIIIOJHAKT B COOTBETCTBUM

CO CICAYIOIIUMH YKa3aHUAMMH.

B HapyXHBIX HECYIINX CTEHAX KOOPAWHAIIMOHHASI OCh MTPOXOUT OT BHYTPEHHEH IIIOCKOCTH CTEH Ha
paccTOsIHUU, pAaBHOM I0JIOBUHE HOMHHAJIBHOM TOJIIMHBI BHYTPEHHEH Hecylel cTeHsl (puc. 5.2).

B kupnuyHbIX cT€HaX 3TO paccTosiHUE yalle Bcero npuHuMaroT pasHbM 100, 130 naun 200 mm.
JlonyckaeTcst MPOBOANUTH pa30MBOYHBIE OCH IO BHYTPEHHEH IIIOCKOCTH HapyKHBIX cTeH. Ecin
AJIEMEHTEHI IEPEKPHITHS ONMPAIOTCS HA HAPYKHYIO CTEHY 110 BCEH €€ TOJIIIMHE, KOOPIUHAIMOHHAS OCh

COBIIAAcT C Hapy>1<H0171 I'paHbIO CTCHBI.

3. BoruepunBatoT KOHTYpBI IEPErOPOIOK TOHKMMHU JUHUSAMHU (puc. 5.1, B). Ciegyer o6paTtuth
BHHUMaHHUE Ha pa3jIn4Ke B IPUCOECANHEHUN HAPYKHBIX U BHYTPEHHUX KallUTAJIBHBIX CTEH U

KalluTaJIbHBIX CTCH U MEPETOPOOAOK.

4. BrinonsasoT pa36I/IBKy OKOHHBIX U ABCPHBIX IIPOCMOB 1 O6BO,Z[HT KOHTYPBI KallTUTAJIbHBIX CTCH U

neperopoaoK JIMHUSIMHU COOTBGTCTBYIOHIGfl TOJIIUHBI.

YcnoBHOE 0003HaUEHUE OKOHHBIX M IBEPHBIX MPOEMOB C 3aMOJTHEHUEM U 0€3 HEero n300pakaroT
cornacHo ['OCT 21.501-93. Ilpu BeryepunBanuu miana B macmrade 1:50 win 1:100 mpu Haymmuuuy B
poeMax YeTBEpTel UX YCIOBHOE N300paKeHUE IAI0T Ha YepTeke. UeTBepTh — ATO BBICTYI B BEPXHUX
1 OOKOBBIX YaCTSAX MPOSMOB KHPITUYHBIX CTCH, YMEHBIIAOIIHHA PO IyBA€MOCTh U O0JICTYAFOIINAN

KperieHHe KOpoOoK.

[Ipu BEIOOpE TONIIMHBI TUHUIM 0OBOJIKU CEIYEeT YUECTh, UTO HE HECYIIUE KOHCTPYKIIMH, B YACTHOCTH
KOHTYPBI IIEPErOPOIOK, JOMYCKAETCsl 0OBOAUTH JIMHUSAMHU MEHBIIIEH TONIIUHBI, YeM HECYIIHE, T. €.

KalluTaJIbHBIE€ CTEHBI 1 KOJIOHHHEI.
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3. BrruepuuBatoT yciioBHbIE 0003HAYEHHUS JIECTHHILI, CAHUTAPHO-TEXHUYECKOTO U IIPOYEro
o0opynoBaHus, a TAK)KE YKa3bIBAIOT HAlpaBJIeHHE OTKPbIBaHUA JBepei (puc. 5.1, 1), Ha 1aHax
IIPOMBIIIJIEHHBIX 31aHUH HAHOCAT OCH PEJIbCOBBIX IIyTEH U MOHOPENbCOB. [Ipy BEIOIHEHNH UepTexkeit
IUTAHOB 3/1aHUM Tpaduueckoe 0003HaYCHHE MTeUel WM MPUOOPOB CAHUTAPHO-TEXHUUECKOTO




00opynoBaHUs ClIeyeT BEIUEPUMBATh B MACIITa0e, MPUHSATOM JUISl TAHHOTO IJIaHa.

4, HaHocsT BEIHOCHBIC pa3MepHBIE JIMHUY U MAPKUPOBOYHBIC KpykKH (puc. 5.1, e). [lepByro
pa3MepHyIo JUHHUIO KaKk BHYTpHU rabapuTa MiaHa, Tak U BHE €ro ClieAyeT pacnonarath He ommxke 10 MM
OT KOHTYpa uepTexa. OTHAKO B CBS3H C TEM, UTO MEpe] MEPBOM pa3MEepHOH JTMHHUEH 3a TabapuTomM
IJTaHA YacTO Pa3MENIAlOT MAPKHU Pa3InIHBIX SJICMEHTOB 3[IaHUS, 3TO PACCTOSHUE YBEITUYHUBAIOT /10 14-
21 mm u Ooutee. [locnenyromiye pa3MepHbie JIMHUN PACIIONAraloT Ha PaCCTOSHUU MUHUMYM 7 MM JpyT
ot apyra. Pa3mepsl, BXxoasmmue 3a rabapyT IiaHa, 4aie BCero HaHOCST B BUJIE TPeX Wil Ooliee
pa3MepHBIX «IIenoYeK». MapKupoBOUYHbIE KPYKKH Pa30MBOYHBIX OCEH pacroiaraloT Ha paccTOsTHUM 4
MM

OT MOCJICIHEN pa3MEepHOU JIMHKH.

Puc. 5.2
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5. [TpocTaBisiroT HEOOXOAMMEIE
pa3Mepbl, MapKu OCel U JIp. SJIEMEHTOB
(puc. 5.1, x). B rabaputax miaHa

YKa3bIBAIOT pa3Mepbl MOMEIICHUH,
TOJIIUHY CTEH, IEPErOPOJIOK; MIPUBA3KY
BHYTPEHHHUX CT€H K KOOPJUHAIMOHHBIM
0CSIM; IEPETOPOIOK K BHYTPEHHUM H
Hapy>KHbIM CTE€HaM WJIH K
KOOPAMHALMOHHBIM OcsiM. HaHocsT
O ' i pa3Mepbl IPOEMOB BO BHYTPEHHUX CTEHAX,

i B KUPIIMYHBIX IIEPErOPOIKaX, a TAKKE UX

Ly Ly NPUBA3KY K KOHTYPY CTEH WM K
KOOPAMHALMOHHBIM OCsIM. Pa3zmepsbl
O O JIBEpPHBIX MTPOEMOB B MEPETOPOJIKAX Ha

IUIaHE HE MOKA3hIBAIOT. Y Ka3bIBAIOT
pa3Mepbl OTBEPCTUM B CTEHAX U MEPErOPOJIKaX U UX MPUBSA3KY UIIU XKE JIENAI0T CChUIKY Ha
COOTBETCTBYIOLIME YepTexkU. Ha miranax mpoMbIIIIIEHHBIX 3JaHU HAHOCAT YKJIOHBI TIOJIOB, pa3Mepbl U
MIPUBS3KY KaHAJIOB, JIOTKOB U TPANOB, YCTPAUBAEMbIX B KOHCTPYKIIMH T10J1a.
3a rabapuToM 11aHa, 0OBIYHO B MIEPBOH IETIOYKE, CYUTAS OT KOHTYpA IJIaHa, PaclojaraT pa3Mepsl,
YKa3bIBalOUIUE IIUPHUHY OKOHHBIX U IBEPHBIX MPOEMOB, IPOCTEHKOB U BHICTYNAIOIINX YaCTEH 3AaHUS C
MIPUBS3KON UX K 0CsiM. BTopas 1emnouka 3akioyaeT B cebe pa3Mep MEXYy OCIMH KallUTadbHbIX CTEH U
KOJIOHH. B TpeTbeil ienouke npocTaBiIsitoT pa3Mep MeXAY KOOPAUHAIIMOHHBIMU OCSIMU KpaHUX
Hapy>XHbIX cTeH. [Ipy 0IMHAKOBOM paCIIONIOKEHUHN MTPOEMOB Ha JIBYX MPOTHUBOMOJIOKHBIX (hacamax
3/1aHMS TONYCKAETCs HAHOCUTh pa3Mephl TOJIbKO Ha JIEBOW M HUYKHEW CTOpOHax miaHa. Bo Bcex apyrux
CIIy4asiX pa3Mephl CTaBAT CO BCEX CTOPOH ILJIaHA.
Ha nnanax npoMBbIIIIEHHBIX 31aHUM IPU MHOTOKPAaTHOM MOBTOPEHUH OJHOTO M TOTO K€ pazMepa
MOYKHO YKa3bIBaTh €r0 TOJBKO OJWH Pa3 C KaXXJ0M CTOPOHBI 31aHUS, & BMECTO OCTAIIBHBIX Pa3MEPHBIX
YHCeJN JaBaTh CYMMApHBIN pa3Mep MEXy KpallHUMU 3JIEMEHTaMH B BHUJI€ TPOU3BE/ICHUS YnCTa
MOBTOPEHMI HA MOBTOPSIOIIMICA pa3mep. Ha nmiaHax mpOMBINUICHHBIX 3aHUN YKA3bIBAIOT TAK)KE THITBI
MIPOEMOB BOPOT U ABepel (B kpyxkkax 0 5-6 MMm), MapKu miepeMbruek U hpamyr, HOMepa CXeM
MEPEropoIOK H T. II.
Ecnu nmomans nmomenieHuit mMpocTaBIsAiOT Ha TUIaHe, TO Uudpy pa3Mepa IUIONIaI1 B KBaIpaTHBIX
METpax Jy4llle pacrojaraTh B YIJIy 4epTeka KaXJ0ro MOMEIIEHHUS, )KEIATENbHO B TPABOM HUKHEM, U
noadepkuBaTh ee. [lnonaamn noMenieHnit yaiie BCero NpUBOIAT Ha MJIaHAX TPakIaHCKUX 3AaHUI.
[Ipu BEIYEpUYMBaHUHM TIJIAHOB 3/IaHUM, BHITIOJIHEHHBIX U3 KPYIMHBIX OJIOKOB HJIM TTaHEJIEH, YUCIIO pa3MEPOB
3a KOHTYPOM IUIaHa, KaK IPaBUiIo, yMeHbIIaeTcs. Yalie Bcero ykasblBatOT TOJIBKO pa3Mephbl MEXY
KOOPJIMHAIIMOHHBIMU OCSIMU U MEXIYy KpalHUMH ocsiMU. bosee moipoOHO ToJI0KEeHNE OKOHHBIX U
JIBEPHBIX MPOEMOB TIOKA3bIBAIOT HA CXEMaX PACKIaIKH OJIOKOB WM MaHENeH.
[Ipu oopmiieHHH YepTexka IUIana cieayer qudpsl U OYKBBI Mapok oceil U udpsl, 0003HaYar0MINE]
TUIOHIA/Ib €T0 TOMEIIEHUI UITH UX MapKUPOBKY, MHCATh O0Jiee KPYIMHBIM MIPU(TOM, YeM pa3MepHbIE.
[IpaBun0 MapKUpPOBKHU OCEH CM. MMyHKT 1.
6. Brimonas0T HeoOxoaumbIe Haamucu. Ha nmiaHax mpoOMBIIITIEHHBIX 31aHAN TTHIITYT
HaWMEHOBAHHE MOMEILEHUN WU TEXHOJIOTUYECKUX YYACTKOB C YKa3aHUEM KaTerOpuH MPOU3BOJICTBA MO
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B3PBIBHOM, B3PBIBONIOKAPHOW U MOKAPHON OMACHOCTH. J[OIMyCKaeTCss HAMMEHOBaHUE ITOMEILIEHUIN U
KaTeropuii Mporu3BOJICTB MOMENIATh B KCIUIMKAIUUA C HyMEpaluel MOMEIICHUH Ha TIJIaHe B Kpykkax ()
6-8 MMm. HaumeHOBaHMe MOMeIeHN i MOXKET ObITh YKa3aHO U Ha YepTekaxX MIAHOB TPakKTaHCKHX
3TaHUM.

Hap ueptexxom miaHa Ieiar0T HAAMUCK. J{JIs MPOMBITIIECHHBIX 3[JaHHUI 3TO OyJIeT yKka3aHue 00 ypoBHE
0J1a IPOU3BOICTBEHHOTO OMENIEHHUS WM Tuiolaaku no tuny «llian vHa otm. +2,350». CinoBo
«OTMETKay MUIIYT COKPAIEHHO. J{J1s TpaXkJaHCKUX 3/1aHUi B HAJIIIMCU MOKHO NMUCATh HAMMEHOBaHUE
staxeil no tuny «llnan 1-ro staxa» wim «llnan 3-ro staxa B ocsix 3-7». Jljis MHOIrO3TaKHBIX 31aHHM
YEPTEKU IJIAHOB COCTABJISIIOT OTAEIBHO ISl KXKI0TO dTaxka. Ho ecnu psij aTakeit MeeT 0JJMHAKOBYIO
IJIJAHUPOBKY, TO BEIYEPUYUBAIOT IJIAH OJHOTO U3 HUX, a B HAJIIIMCH YKa3bIBAKOT BCE ITAXKH, UMEIOLIUE
1o100HYI0 TUIaHUPOBKY, «[1nan 2-ro u 3-ro staxei». Eciau 31anue 01HO3TaXKHOE, TO ATAXK HE
yKa3piBatoT. Haanuce He moguepKuBaroT.

B ocHoBHOI HaaNMCH HAUMEHOBAHUE MIJIAHOB 3aMKUCHIBAIOT 1O TUMY «[11aH TEXHUYECKOTO MOANONbS».
7. O0603HayaroT ceKylue IIOCKOCTH pa3pe3oB (cM. puc. 5.1, k). Ha miranax HaHOCST Takke
TOPU30HTAIILHBIC CJIE/Ibl MHUMBIX TJIOCKOCTEH paszpesa, o KOTOPBIM 3aTeM CTPOST U300paKeHHS
pa3pe30B 37aHus. DTU Ce/Ibl IPEACTABISIOT CO00 TONCThIE PA30MKHYTHIE IITPUXHU (TONILUHON 1 MM)
CO cTpenkaMu. B cirydae He0OX0IMMOCTH MHUMYIO TUIOCKOCTh pa3pe3a MOXHO W300pa3uTh YTONIIEHHOMI
WITPUXITYHKTUPHOH JInHUEW. HanpaBneHnue cTpernok, T.e. HalpaBieHUE B3IJsAa, PEKOMEHIyeTCs
MIPUHUMATH CHU3Y BBEPX WJIH CIIpaBa HajueBo. OHAKO MPU HEOOXOAUMMOCTH MOKHO BBIOpATh U JPyroe
HarpaBjieHue. ToJICThIe IUTPUXH CO CTPEJIKAaMH HE JI0JKHBI TPOXOAUTH Ye€pe3 KOHTYD IJIaHA WU
MOAXOAUTH K HEMY BIUIOTHYIO. B 3aBUCHUMOCTH OT TIOJIOKEHUS Pa3MEPHBIX IIEMOYEK U 3arPyKEHHOCTH
YyepTeka UX MOYKHO pacrojararh y KOHTypa IJlaHa WM 3a KpallHel pa3MepHol nenoukoi. Cienyet
n30erarh pa3pe30B MO JABYM WJIH HECKOIBKUM CEKYITUM TUIOCKOCTSIM. CeKyIne TUIOCKOCTH Pa3pe30B
0003Ha4aT OykBamMu pycckoro andasuta win uudpamu (Puc. 5.3). Ecnu nnan, rie HaHeceHO
HaIlpaBJIEHUE CEKYIICH TUIOCKOCTH, U Pa3pe3 pa3MenaloT Ha Pa3HbIX JIMCTAX, TO y CTPEJIKU JAOT
0003HaYEHHE JHCTOB, HA KOTOPBIX 3TH pa3pe3bl n300paxkeHbl. UepTexku MIaHOB dTa)Kel COMPOBOKIAIOT
CreMpUKAUIMA KOHCTPYKTUBHBIX JIEMEHTOB (CTOJISIPHBIX M3ACIUHN | T. 11.); CCIUPUKAITAIMA
rap7epoOHOro o0opyI0BaHuUs; HKCIUIMKAIMEH MOMEIIeHNH (B 9KCIUIMKALIMU IS KUIBIX U
o0IIecTBeHHBIX 3MaHni Tpady «Kareropus mpou3BOACTBA MO B3PHIBHOM, B3PHIBOMOKAPHOW U TIOKAPHOK
OTACHOCTH) MCKIIIOYAIOT); BEJOMOCTSIMHU OTJEJIKH MIOMEIICHU, B KOTOPBIX YUCIO Tpad onpeaensercs
HaJU4YMEM JIEMEHTOB UHTEPhEPA, MOJICKAIINUX OTIEIKE; BEIOMOCTBIO IPOEMOB BOPOT U MEPEMBIUYCK U
T. IL.

Puc. 5.3

IIp1 HEOOXOAMMOCTH MOT'YT BBINOIHATHCS U IIJIaHBI
CHeIHaIbHOTO Ha3HaueHus. Tak, JIs 37IEMEHTOB
KOHCTPYKLUH 3JaHUI HHIYCTPUAIBHOTO U3TOTOBIICHUS
BBIYEPUMBAIOT MOHTAXXKHbIE IJIaHBI cTeH. Ha aTux mianax
JIOJKHBI OBITH MIOKA3aHBI:

— KOOpJMHAIIMOHHBIE OCH 3/1aHUs, PACCTOSIHUSI MEXKAY
HUMH U MEKIy KpallHUMU OCSIMU;

— KOHCTPYKTUBHBIE 3JIEMEHTHI 3[JaHUsI C IPUBSI3KON K
Pa30oMBOYHBIM OCSIM MJIM KOHCTPYKLUSAM M MapKHPOBKOM;
— OKOHHBIE U JIBEPHBIE TIPOEMBI;

JIECTHUIIBI B TIpe/ieax dTaxel (CXeMaTH4HO);

— 0003HaueHNE CEKYIUX IUIOCKOCTEH y3JI0B U (PparMeHTOB;

—OTMETKH 110J1a, IIPU PACIIOJIOKEHUH 110 JIOB HA O]l HOM YPOBHE, HE ITPOCTABJIAIOT;

— TOJILIMHY CTEH U MEPETOPOIOK, UX MPUBA3KY K KOOPIUHAIIMOHHBIM OCSM WM K TIOBEPXHOCTIM
OMKaRIINX KOHCTPYKIIMHA.

JInst 3MaHuii U3 KUPIHAYa I MEJIKUX OJIOKOB BBITIOJTHSIOT KJIaIOYHbIC TUIaHbI (puc. 5.4). 22
OTH IUTaHbI TOJIKHBI COJIEPKATh!

— pa3Mepbl OKOHHBIX U JBEPHBIX IPOEMOB, IPOCTEHKOB C MPUBA3KON UX K Pa30MBOUYHBIM OCSIM MU
K KOHCTPYKLHSM 3/1aHUS;

— CTEUEHUsI KOJIOHH, CTOJI00B U IPYTUX AJIEMEHTOB;




— MECTO YKJIAJIKU 1 MApKUPOBKY IEPEMBIYCK;
— OTBEpCTHS, KaHAJIbI, HUIIH, IITPaObl, ABIMOXO/IbI, BEHTUJISIIUOHHBIE KaHAJIbI, TPOEMBI [T
BEHTUJISIIIMOHHBIX TIPOAYXOB (Ha IJIaHE Yep/aka) ¢ MPUBS3KON K Pa30MBOYHBIM OCSIM WU
KOHCTPYKLHUSAM 3/1aHUS.

Ha kiiamounbix mianax 31aHuii 0003Ha4ar0T TaKKe apMUPOBAHHbBIE YUYACTKU CTEH WM MIPOCTEHKOB WIIH
JIeNaloT CChUIKY Ha YepTex U apMUpoBaHusd. J{Jisl CII0KHBIX Y4aCTKOB IUIaHA CIIelyeT pa3padaThiBaTh
¢dparmenThl. OKOHHBIC U IBEPHBIC OJIOKU WIJIH CXEMBI 3aII0JIHCHUS TPOEMOB Ha IIJIaHaX OOIIECTBEHHBIX
31aHUN MapKUPYIOT.
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Ha nnane yka3pIBaloT IUIOMIA/Ib TOMEIICHUH B KBAIPATHBIX METPAX M MOTYEPKUBAIOT KOPOTKOM YEPTOH.
Pa3mep tutommau gaercs 10 BTOPOTo 3HAKA .

[Tpu HEOOXOAUMOCTH Ha TUTaHEe MOKET OBITh IaHO HAUMEHOBaHue noMenieHui. Ecnu pazmep
M300paXeHUS HE TTO3BOJISCT JCNIaTh HAIIMUCH Ha YEPTEKe, TO IIOMEIICHHUS HYMEPYIOTCS, a UX
HAaUMEHOBAHHE U TUIOMIAIU TPUBOAAT B OKCIUTUKALMK. MapKupoBOYHbIE TG PHI TOMEHIAIOT B KPYKKAX
0 6-8 mM.

Ha nianax o01ecTBEHHBIX 3JaHU MapKUPYIOT IEPEMBIYKH IO TUITY U YUCITY BXOJSIINX B MEPEMBIUKY
3JIEMEHTOB. J[aHHBIC 0 MAPKUPOBAHHBIX ITEPEMBIYKAX MPUBOJIAT B BeJOMOCTH. [Ipy HEOOXOIMMOCTH H3-
3a CUJIbHOW HACBIIIEHHOCTH M300pakeHHUs TUIaH MEPEMBIYEK MOXKHO BBITIONHSTEH OTIENBHO.

Tabm. 5.1

Haunmenosanue N306paxkenue

Ha IUTaHe B pazpese

Ileperoposka nu3 cTeKI00JI0KOB

Ilpumeuanue. Ha yepterxxax B macmrtade 1:200 u
Melbue JomycKaeTcs 0603HadueHne Beex BumoB | [ L | T
IIEPErOPOIOK OAHOW CILTOIIHOM TOJICTON
OCHOBHOM JIMHUEHN

[Ipoemsl
ITpoem (mpoekTupyemsblii 6€3 3aroIHEeHHs )

Cad

1h.' b

[Tpoem, moexanuii npoOUBKe B
CYHIECTBYIOILEN CTCHE, NEPETOPOIKE, TIOKPHITUN
U NIEPEKPBITUU




IIpoem B CyILIECTBYIOLIEH CTEHE, IEPETOPOJIKE,
MTOKPBITUH U NEPEKPBITUH, TIOIJIEKAIIHNMI
3agenke. [I[pumedanue. B nosicHsronen Haanucu
BMECTO MHOTOTOYHSI YKa3bIBAlOT MaTepra
3aKJIaaKu

SRS

-

[Ipoemsr:
a) 0e3 ueTBepTH

0) C YETBEPTHIO
B) B Macmtadbe 1:200 u Menpye, a Takke I

YEpTE)KEHU DIIEMEHTOB KOHCTPYKLIHN
3aBOJICKOTO M3TOTOBJICHUS

IRy
1

Tabi. 5.2

HaumenoBanmne N3o06paxkenne

HaumenoBanue N3o0paxenue

JIBepu, Bopota

JIBepb 0JTHOOJIbHAS

0 o

JIBepb OIHOIIONBHAS C
Ka4aroIIMMCsI TIOJIOTHOM
(JieBast WM TIpaBast)

F

JL

K¢ Y

JIBepp ABYNOJIbHAA

JIBepb (BopoTa) OTKaTHast
OJIHOTIOJIbHAS

3 _L3

JIBepp ABOIHAs OTHOIIOJIbHAS

JIBepb (BopoTa) pa3aBuKHAs
JIBYTIOJIbHAS

HepermeT ¢ OOKOBBIM HOABECOM,
OTKPBIBAIOIUMCA BHYTPb -

[Iepemier co cpenHum N
FOpI/I3OHTaJ'II)HI>IM IIOABECOM

To ke, OTKPBIBAIOLIUICSA HAPYKY

To K€, BCpTUKAIIbHBIM

[Iepermier ¢ HUKHUM TOJIBECOM, f-"lx
OTKPBIBAIOIIMCS BHYTPh PN
p yTp \

Ilepenuer pa3aBuKHOU

To ke, OTKPBIBAIOLIUICSA HAPYKY

HepermeT C IOABEMOM

[Iepenuier ¢ BEpXHUM ITOABECOM,
OTKPBIBAIOLIUMCS BHYTPb a,

Hapyxy

IIepenner rioyxoi

YcnoBHbIE H300paKeHUsT HAPABICHUS OTKPBIBAHUS IBEPEi 1 BOPOT B TUIaHE IPUBENICHBI B Ta0I. 5.2.
VYToJ1 HaKJIOHA NIOJIOTHA JIBEPHU K INIOCKOCTU CTEHBI IPUHUMAIOT paBHBIM 30°.

YcnoBHbIE H300paXKEeHUs JIGCTHUIL, TAHyCOB, OTMOCTOK JaroTcs B Tabm. 5.3.

YcnoBHbIE U300pakeHUsT AHIMOBBIX M BEHTHJISIITUOHHBIX KaHAJIOB B CTEHAX MPUBENICHHI B Ta0I. 5.4.
Pa3mepnl kaHaIOB yKa3bIBalOT TOJIBKO B TOM CTy4dae, €CJIM OHU HE IPUBEJEHBI HA IPYTUX YepTexKax.
I'paduaeckoe 0603HaUEHUE DIIEMEHTOB CAHUTAPHO-TEXHUYECKUX YCTPOUCTB JaeTcs B Ta0. 4.5.

Tabin. 5.3

| HaunmenoBaunue

|M306paxenne




Ha 11J1aHC

[Tannyc

Ilpumeuanue. YKIOH NaHIyCa YKAa3bIBAIOT B
iane B mpoieHTax. CTpenkon Ha miIaHe
YKa3aHO HalpaBJIEHUE CITyCKa.

JlecTHHa:
a) HWKHUI MapI

0) MPOMEKYTOUHBIC MAPIIIH

B) BEpXHUH MapIil

Ilpumeuanue. CTpenkod yKazaHO
HallpaBJIeHUE NI0IbEMA MapIia

OTMOCTKa

£
LJ

1 L

T6l6ﬂl/ll/;d 5.4 Ycnoshoie M306pa9fC€Hl/l}l ObIMOBHIX U GEHMUJIAIWUOHHRBIX KAHAJIO6 6 CNMEeHAX

HanmenoBanue

N3o0pakeHue B macimradbax

1:50 u 1:100

1:200

BenTunsuuoHHbIe IaXThl U KaHAIbI

i

@

JlbIMOBBIE TPYOBI (TBEPIO€ TOIINBO)

b

W=k,
o

JIbIMOBBIE TPYOBI (KHJIKOE TOIIIIUBO)

f

5|

["a300TBO/IHBIE TPYOBI

m -

Tabnuma 5.5 I'paduueckoe 0603HaUEHNE TIEMEHTOB CAHUTAPHO-TEXHUYECKHIX

YCTPOWCTB

o

O6opynoBanmne O6o03Hayenue Ha TiaHax |O6opyaoBaHUE O6o03HayeHNe Ha TUTAHAX
PakoBuHa Molika KyXOHHas Ha
OJIHO OTJIEJICHUE I I
YMbIBaJIbHUK Banna
O
[Toxnon maymieBoit bavok cMbIBHOM
O
YHuras bune

8




Yaia HanoibHas m I[Tuccyap HACTEHHBIH v

Tpan IInccyap HanoabHbBIN 0
Xox padoThI:

1. BerueptuTh (QparMeHT IJIaHa Mo BapHaHTy (B MmacmTtade), BMecTo OykB M mudp, ykasaTb Ha
yepTe’ke M HAHECTU YCIIOBHbIE O0O3Ha4yeHUs »HJeMEeHTOB 3aaHuil. IIpocraBute Mapku
KOOPJMHAIIMOHHBIX OCEH KallUTalbHbIX CTEH.

2. V3y4nTh TEMY U OTBETHUTH B TETPaIU Ha CIEIYIOLINE BOIPOCHI:

1. Kak MapkupyroT KOOpIUHAIIMOHHbBIE OCH CTeH?

2. Kak n300pakarotcsi B IUIaHE:

3. OKOHHBIE IPOEMBI C YETBEPTAMH U O0€3 HUX?

4. JIBepHbIE IPOEMBI C OJTHONIOIBHBIMU M ABYIIOJIEHBIMH JBEPSIMU?

3aoanue Kk zpagpuueckoii pabome.

O 2500 J' I O

N

Bapuant Ne 1 Bapuant Ne 2
OKOHHBIE TTPOEMBI BEIYEPTUTD C YETBEPTHI0.  OKOHHBIEC TPOEMBI BEIYEPTUTH C YETBEPTHIO.

@ O L0 T L
iy Nt

.23

Bapuant Ne 3 Bapuant Ne 4

OxoHHBIE TPOEMBI BEIYEPTUTH 0€3 ueTBepTu.  OKOHHBIE TPOEMBI BHIYEPTUTH 0€3 YETBEPTH.
XapaKkTepucTUKa U pa3Mepbl (MM) OKOHHBIX M JIBEPHBIX IPOEMOB.

_l %

Mapka 3anoanenue Hlupuna Buvicoma

0O-1 — 1200 1600 2a
-1 JIBynonbHbIE 290 2350 =
-2 OHOTIOJIEHEIC 930 2045

-3 » 1000 2350

-4 » 730 2045




0-2 — 1200 600

0-3 — 2074 1464

D-1 @pamyra ocrekieHHas | 674 424

-2 OHOIIOJILHBIE 874 2075

-4 » 774 2075

-5 » 904 2400

Ycnoenvie oboznauenus

B — sanna; JIK — ovimosotl kanan Y — ynumas; BK — 6o0oepetinas Koiouka

K — senmunsayuonnwviii kanan JI — necmnuya, éepxnuti mapwi; /fu — oywesast
M — KyxonHas motika Ha 00OHO omoeneHue LI — 6cmpoennvlil wkag

P — pakosuna BC-1 - genmunayuonnwiti cmosx u3z 12 kananos

11 — cmayuonapnas niuma na meepoom monauge | BC-2 — senmunsayuonnsiii cmosik u3z 6 KaHauios
110 — omonumenvnas cmayuonapnas neuv Ha | 1- eenmunayuonnsiii kanan

meepoom Mmoniuee 2- 0bIMOBOLL KaHAl 07151 B0OOHAZpesamenell.
11z — cazosasn nauma; /] — 08epHoti npoem @ — ppamyea

O — oxkoHHblU npoem

Ilpumeyanue. B OKOHHBIX U JBEPHBIX IPOEMaXx MPHU BbIUEPUMBAHUU IUIAHOB YKa3aTh YETBEPTHU (pa3Mepbl
B TabnuIe NpUHATHI 0e3 yeTBepTeil). OKOHHBIE TPOEMBI C YETBEPTAMU. J[BepHbIE MPOEMbI —
OJIHOJIOJIbHBIE.

Ipumep svinonnenusn 3a0anus
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IMPAKTUYECKAS PABOTA Ne6

Tema S. ILnansl 30aHUH.
BbinoJsiHeHHe IU1aHA 3JaHUS C PACCTAHOBKON CAHTEXHHYECKOro 000py10BaHMS.
Leanb padotbl: Boimonnenue B MacuTale MuiaH 3Taxka o JaHHOW cxeMe, IPUMEHEHHE YCIOBHBIX
0003HaYeHU, MPUMEHAEMBIX Ha IUIaHAX 3[JaHUi, TPOCTAHOBKA Pa3MEPOB U KOOPMHALMOHHBIX OCEH,
paccTaBUTh caHTexHUUYeckoe obopynoBanue [Ipumenenne coorBercTBytomux ['OCTos (ECK/] n
CIIAC), v 3HaHMI TEXHOJIOTHYECKOTO MpoIiecca.
Ilepeyenn ucnoib3yemMoro o00pya1oBanus
TIpHCIIOCOBICH S, PUHAIEKHOCTH W MATEPHANIBI: YepTEKHAs OCKA, YepTexXHas Oymara, Habop2 /
KapaHJalen, JIACTUK, peHCIINHA, JIMHEWKN U TPEYTOJIbHUKH, TPAHCIIOPTUP, TOTOBAJIBHS.
Teopernyeckas yacTb
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Pucynoxk 5.5
Ilpumep evinonnenusn 3a0anus

SOTMANES TS ONOCTRYMCR IZINEDENY ANy

aNAIREH o MO N,

FOCUHTRDY, CVATIAGINDS, BOYEoY,
Dopwan ¢ paveoasn caoevar 118984 T v, wvomas
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y
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Ta6ﬂuua 5.4 YVenoshbie u306pa:>fceHu;z ObIMOBHIX U BEHMUJIAYUOHHBIX KAHAI06 6 CINEeHAX

HanmenoBanue

N3o0pakenue B maciradbax

1:50 m 1:100 1:200

BGHTI/IJ'H[III/IOHHBIC 1aXThl 1 KaHaJIbI

&

JIbIMOBBIE TPYOBI (TBEp10€ TOILIMBO)

JIIMOBBIE TPYOBI (3KHIKOE TOILUIMBO)

["a3zo0TBOHBIE TPYOHI

Tabmuma 5.5 I'paduyeckoe 0603HaUEHNE 2JIEMEHTOB CAHUTAPHO-TEXHUUECKUX YCTPONUCTB

Ob6opynioBaHue O6o3Hauenue Ha iaHax |O0opynoBaHue O603HaueHNe Ha TUIaHaX
PakoBuHa Molika KyXOHHas Ha
OJTHO OTJIeJICHUE E
YMbIBaJIbHUK Banna
O
[Tonnon gymeBoit Bauyok cMEIBHOM




VHuras ' @ Bune O

Yama HanosabHas & | IIuccyap HacTeHHBII v
el

Tpan ' [Tuccyap HanoJbHBIN 0

B — sanna; JIK — ovimosotl kanan Y — ynumas; BK — so0oepetinas KoioHKa

K — senmunsayuonnwviii kanan JI — necmuuya, eepxuuti mapus; Jui — oyweeas
M — KyxonHas Motika Ha 0OHO omoeneHue LI — 6cmpoennuvlil wkagh

P — pakosuna BC-1 - senmunayuonnsiii cmosik uz 12 kananos

11 — cmayuonapnas niuma na meepoom monauee | BC-2 — senmunayuonnsviti cmosik uz 6 KaHanos
110 — omonumenvnas cmayuonapnas nedvb Ha | 1- eeHmunAYUOHHBIN KAHAT

meepooMm Moniuse 2- 0bIMOBOLL KAHAL 07151 B0OOHAZpesamenell.
11z — cazosasn nauma; /] — 06eprotl npoem ¢ — ppamyea

O — oxoHHblU npoem

Ilopaook évinonnenusn aucma.

1. Copepxanue 3ananus. Berueptuts B Macmtade 1:100 man ataxa 1o J1aHHBIM pa3MepHM.
Pa3mepsl, oTMeueHHbIe 3HAKOM «X», 3aMEHUTH IeHCTBUTENbHBIMU. Ha 11aHe HaHeCTH YCIIOBHBIE
0003HAYCHHS: OKOHHBIX IIPOEMOB, ABEPHBIX MMPOEMOB (OJHOMOIBHBIX ), CAHTEXHUIECKOE
o0opynoBaHue (B TyajieTe IOCTaBUTh YHUTA3, B BAHHOW KOMHAaTe — BaHHY U YMBIBAIbHUK, B
KyXHE — IUIMTY I'a30BYI0, MOWKY C OJJHUM OTJesieHueM). UepTex BbIIIOJHUTH KapaH1allloM Ha
nucTe yepTexHon 6ymaru gopmata A3 (297X420). [Ipumep BbINOTHEHUS JaH HA PUCYHKE.S.5

2. V3y4nTh TEMY U OTBETHTH B TETPAJIU Ha CIEIYIOUINE BOIPOCHI:

1. Yro Ha3pIBaeTCs MIIAHOM 3JaHUS?
2. Hy)XHO 11 yKa3bIBaTh Ha IUITaHAX HAMMEHOBaHUE MMOMEIICHUH.
3. ['me HaHOCUTCS JKUJIas | MOJIe3HAas! IIOMIAAb KBAPTUPHL.

3aoanue Kk zpagpuueckoii pabome.
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Bapuanm Ne 1 Bapuanm Ne 2
TonmuHa KanuTaJIbHBIX CTEH M3 IUIAKOOETOHA TonmuHa KanUTaIbHBIX CTEH U3 Kupnnyda 510
400 mm. ITpussizka no ocam 4, 2 s b ueHt- MM. [IpuBsi3ka o ocsim 4 u B 1ByCTOpOHHSAA
pasibHas, 10 0csM [ 5 3 OJHOCTOPOHHSIA. 310—200 MM, 1o ocsim 1 1 3 OAHOCTOPOHHSIAL.

BryTpeHHue KanuTalbHbIE CTEHBI 110 OCSIM b g
1 2 tonuuHon 380 MM, IpUBsI3Ka
LIEHTpaIbHasl.
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Bapuanm Ne 3
TosnmmHa KanUTaNbHBIX CTEH U3 Kupnuya 510
MM. [IpuBsizka o ocsim [ s 3 ABYCTOPOHHSS

310—200 MM, 1o ocsim 4 k b 0THOCTOPOHHSIS.
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Bapuanm Ne 4

TOJIH_[I/IHa KaIllMTaJIbHBIX CTCH U3

nutako6erona 400 mm. ITpuBszka 1mo ocsim 4,

b, B uentpanbHas, 1o ocsim [ s 3

BHYTpeHHHH KanuTallbHas CTeHA TOJIIUHOM 380 OIHOCTOPOHHSA, ITO OCHU 2 HCHTpPaJIbHAA

MM, IIPpHUBA3Ka HCHTPAJIbHAA
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Bapuanm Ne 5

TonmuHa KanuTaJbHBIX CTEH U3 I1aKo0eTOHA

400 mmM. ITpuBsizka o ocsim 4, b, B
[EHTpaIbHas, M0 0csM / u 3 OTHOCTOPOHHSS.
ITo ocu 2 neHTpanpHas

68, 210 X /8 766

O3 o ma
428 . #38
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Bapuanm Ne 6

Hapy>xHble KanuTaabHbIE CTEHBI TONIMHON
510 mwm. IlpuBsizka o ocsim 4 u B
nByctopoHHss 310—200 mwm, 1o ocsim 1 u 2
OJIHOCTOPOHHSIA. BHyTpeHH s KanuTanbHast
cTeHa ToyuHoN 330 MM. IpUBs3Ka
LEHTpaJIbHas
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Bapuanm Ne 7

HapyxHble KanuTaabHbIe CTEHBI TOMIMHON 510
MM. [IpuBsaska o ocsim A u B 1ByCTOPOHHSAS
310—200 mm, 1o ocsim / u 3 0OTHOCTOPOHHSIS.
BHyTpeHHUE KanuTanbHbIE CTEHBI 110 0CAM b 1w
StonmuHoi 380 MM, pUBS3Ka EHTPaTbHAS
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Bapuanm Ne 9

TonmuHa KanUTaIbHBIX CTEH U3 I1aKo0eTOHA

400 mm. ITpussizka mo ocsim 1, 2, 3u b

LHEHTpaJibHa#A, 110 OCAM AuB OIHOCTOPOHHSA.

Bapuanm Ne 8

Hapy»xHble kanuTanbHbIe CTEHBI TONIIUHOMN -
510 mm. [IpuBsizka no ocam 1 s 3
nBycropoHHss 310—200 mMm, no ocsam 4 u B
OJIHOCTOPOHHSSI. BHyTpeHHUEe KanuTallbHbIE
crenbl o ocsim J1 B J?sTommuuoi 380 MM,
MPUBS3KA LIEHTpaJIbHAas

f\%}
Bapuanm Ne 10
TomnmuHa KamuTalbHBIX CTEH U3
nutakooerona 400 mm. [IpuBsizka 1o ocsim 4,

b, B u 2 uentpainbHas, 1o ocsim 1 u 3
OJTHOCTOPOHHSIS.

I'PAOUYECKAS PABOTA Ne7

Tema 6. Il1anbl PyHIaMEHTOB.
BoinoiHenue niiana pynaamMmeHnra

Heanb padotbl: V3yueHne u BbINOIHEHUETNIAHOB (PyHAaMEHTa, IPOCTAaHOBKA pa3MepPOB U
KOOPJAMHALIMOHHBIX OCEH.

Ilepeyenb uCMOIb3yeMOro 000pya0BaHUA

31

[Tpucnocobnenus, TpUHAUIEKHOCTH U MaTepHalIbl: YepTeXHas J0CKa, yepTexHas Oymara, Habop
KapaHJalen, JIACTUK, peHCIINHA, JIMHEWKN U TPEYTOJIbHUKH, TPAHCIIOPTHP, TOTOBAJIBHS.

Teopernyeckas yacTb



[Tnanom (hyHIaMeHTa Ha3bIBAIOT pa3pe3 37aHUs TOPU30OHTATBHON TNIOCKOCTHIO Ha YPOBHE 00pe3a
¢dbynnamenTa. Ha 3ToM 1rutaHe mokas3pIBarOT KOHQUTYpAIHIO (YHIaMEHTOB 0] HECYIITHE CTCHBI,
OTIENBHO CTOSIINE CTOJNIOBI M KOJIOHHBI, TEXHOJIOTHYECKOe 000pyAoBaHue U T. 1. [Inanbl pyHIaMeHTOB
MOTYT OBITh BeIYEpUeHbI B MaciTade 1:100,1:200,1:400.

BbImonHATh 11aH GpyHIaMEeHTOB HAYMHAIOT C HAHECEHUS KOOPIWHAIIMOHHBIX OCed. Y OTIEeNbHO
CTOSIIIUX CTOJIOOB M KOJIOHH IEPECEYCHUE OCEH JJOJDKHO OBITh 00513aTEIbHO COXPAaHEHO HAa KOHTYPE
ctonba. Yarie Bcero KOHTYphI pyHAAMEHTOB 00BOAAT TUHUSMU TomuHOM 0,5-0,8 MmMm. Ha mnane
(GyHIaMEHTOB MMOKA3bIBAIOT KOHPHUTYPAIIHIO MTOIOMBEI ()YHAMEHTOB, TOJIOCTOHOK TI0J] PyH/IaMEHTHI,
YCTYIBI 711 IEpeXo/ia OT OJHOM IIyOMHBI 3aI0KEHUS K APYTOl U UX pa3Mepsl, a Takxke (pyHIaMeHTHbIE
0aJKu, MapKu COOPHBIX AIIEMEHTOB M MOHOJIUTHBIE y4acTKu. Kpome Toro, Ha rutane ¢pyHaaMeHTOB
M300pakaroT OTBEPCTHS I MH)KEHEPHBIX KOMMYHHMKAIIUN C IPUBSI3KOM UX K OCSIM M OTMETKON HH3a
oTBepcTuii. B HEKOTOPHIX Cilydasx Ha MJIaHe (PyHJAMEHTOB YKa3bIBAIOT TOJIBKO MOPSIKOBBIA HOMED
OTBCPCTHUA, a pa3MCPbl U OTMETKH NPUBOIAT B SKCIIJIMKAITUH.

['myOuny 3a5105keHUs PYHIAMEHTOB Ha IJIaHe 0003HAYAIOT I'€0Ie3HUECKON OTMETKOM.
I'eone3ndeckre OTMETKH YIOTPEOIISIOT Jisl 0003HAUEHUS TITyOUHBI 3aJI0KEeHUsS Kakaoro yeryna. Korma
riryOuHa 3ajn0xeHus QyHIaMeHTa OJJMHAKOBA, OTMETKY ITOIOIIBHI IPUBOJIAT B IPUMEYAaHUH, a HA IIJIaHEe
(yHIIaMEHTOB YKa3bIBAIOT TOJIBKO OTMETKH 3JIEMEHTOB, UMEIOIHX APYTYIO TTyOUHY 3aJI0KEHUS.
['myOuHy 3aJ105KE€HUS] MOKHO 0003HAYUTh HAJITHCHIO.

fTnth T aramiod
$A 40 y
o WAY A B 140, L A
o R Tt TR, R

)
%

PP

©

=

Pucynok 6.1.a)

Ha gepTexu, 1o KOTOPBIM BEJIETCSI KOHKPETHOE CTPOUTEIHLCTBO, HAHOCST MPUBSA3KY TOUYCK
nepeceyeHus pa3OMBOYHBIX OCEH 3aHUS B IBYX MPOTHUBOIMOIOXKHBIX YIIIaX K CTPOUTEIHHOU
KOOPJMHATHOMN CETKE IeHepaIbHOrO IJIaHa, YTII0BbIE OTMETKH (TUTAHUPOBOYHBIE M HATYpaIbHBIC) H
abCOIOTHOE 3HAYCHUE HYJICBON OTMETKH (puc. 6.1).YCTyIbl M OTBEPCTHSI MOKA3BIBAIOT JIMHUSIMHU
HEBUIUMOTO0 KOHTYpa. MIHOT/1a KOHTYpBI OTBEPCTHI 3aTyIIECBHIBAIOT. 3a TA0ApPUTOM IUIaHA (YyHIAMEHTOB
MIPH HEOOXOIMMOCTH MOTYT OBITh U300paXKEHBI AIIEMEHTHI TJIaHa B OoJbIlieM MaciiTade. 3a rabapurom
TJTAaHA HAHOCST pa3Mephl MEXTy pa30MBOYHBIMH OCSIMHU ¥ KPAWHUMH OCSIMH CTEH M KOJIOHH.

J1J1s TOJTHOTO BBISIBIICHUSI KOHCTPYKIIMU (yHIAMEHTA JIAI0T MONepedHble ceueHus (puc. 6.2, puc.
6.3). Crex cexymiei MI0CKOCTH HAHOCAT Ha TUIaHE B BUIE PA3OMKHYTHIX IITPHXOB CO CTPEITKAMH.
Ceuenus pyHIamMeHTOB n300paxkatoT B Macirade 1:50, 1:25,1:20. Orx MOTYT OBITH PaCOJIOKEHBI Ha
OTJIeTbHOM JiHcTe. Ha cedeHnn n300paXkaroT KOHTYPHI ()YHIaMEHTa, HU3a CTSHBI HITH IIOKOJIS, a TAK¥Ke
TOJI TOMEIIEHUS, TOBEPXHOCTh 3€MIIU U TUApou3oIsiuio. [Ipu BeruepunBaHuu ceueHus: GyHIaMEHTOB
HapYXHBIX CTCH JA0T H300pakeHne OTMOCTKH. [Ipn HeOONbIIMX pa3Mepax 4epTeka JOMyCKaeTCs
pa3MeniaTh UX Ha OJHOM JIUCTE BMECTE C TUTAaHOM (yHIaMEHTOB. Ha ceueHusx Takke MOryT
0003HaYaThCS MAPKH OJIOKOB M UX Pa3MEpBI.



THEnnuKO4LA ombepcau
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Pucynoxk 6.1.6)
[Tpu BeinoONHEHNU HYHAAMEHTOB U3 COOPHBIX OJOKOB Ha IJIAHE YKa3bIBAIOT PACIIOIOKEHHE OJIOKOB,
OTBEPCTHSI M1 MOHOJIUTHBIC YUacTKH (€CIM eCcTh). B 3TOM ciiydae BIYepUMBAIOT Pa3BepTKy HyHIaMEHTA
(puc. 6.4). B npakTuke Ha pa3BepTKe MOKa3bIBAIOT B OCHOBHOM OTBEPCTHUS U MOHOJIMTHBIC YYACTKH.
Yeprexu m1aHoB (PyHIAMEHTOB COPOBOXKAIOT MPUMEUYAHUSIMU, XapaKTePU3YIOIIUMH
KOHCTPYKIHIO ()YHJAMEHTA, TIOATOTOBKY [TOBEPXHOCTH OCHOBAHUSI, YCTPOMCTBO THIPOU3OIISILUH U T. 1.,
NPUBOJIAT TAOJIMIly HOPMATUBHBIX HArpy30K Ha (DyHIaMEHTHI U CBOJHYIO CIICHU(PHKALIUIO

)KGJ'IGSOGGTOHHI)IX, OETOHHBIX U METAUIMYECKUX QJICMCHTOB, PAaCIIOJIOKCHHBIX HUZKE I10JIa IICPBOT'O
oTaxXa.

Puc.6.2
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Puc.6.3
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IMPAKTUYECKAS PABOTA Ne 8
Tema 8. UepTe:ku CTEH U NEePeropoiokK.
BuinosiHenue yepremxen CTEH.
Iean paGorel: 3ydeHuen BBINOJHEHUE PA3IMYHBIX KOHCTPYKIMH CTEH, IPOCTAaHOBKA pPa3MEpOB U
KoopanHaMoHHbIX ocell. M3yuenue coorBercTBytonmx 'OCTos (ECK/ u CITIC).
Ilepeuenn ucnoib3yemMoro o00pyaoBaHus
[Tpucnocobnenus, TpUHAUIEKHOCTH U MaTepHalIbl: YepTexHas J0CKa, yepTexHas Oymara, Habop
KapaHJalen, JJACTUK, peHCIINHA, JIMHEVKN U TPEYTOJIbHUKH, TPAHCIIOPTUP, TOTOBAJIBHS.
Teopernyeckas yacTb
PasBepTkn M paspesbl CTEH BBINOJHSAIOT HA YEPTEKAX 3JaHUW Pa3IMYHOTO THUIMA HE3aBUCHMO OT
UMEIOIINXCA TOATAXHBIX IIaHOB. Ha weprekax 37aHMN W3 KPYNHBIX OJIOKOB M TaHeNled AaroT
MOHTakHbIe uepTexxku. Ha puc.7.1 npuBeneHs! pa3BepTka TOPLOBON CTEHBI 3/1aHUS U3 KPYIHBIX OJIOKOB
u ee paspes3bl. Ha 3TUX uepTekax MOKa3bIBAIOT IMOJIOKEHHE OJIOKOB, MX MapkHpoBKy. Ha pa3peprke
YKa3bIBaIOT TOJIOKEHHE CEeKYIIUX IUIOCKOCTeH, MpPUYeM OHU MOTryT ObITh TOPHU3OHTAJIbHB u
BEPTUKAIbHBIMU. Pa3pe3bl MO CIUIOMIHOM 4YacTW CTEHbl M 10 IpOEMaM pacloiararmT B
HENoCpeACTBEHHON Onn3octu oT ee (Qacana. Ha pasmerke HaHOCAT Bce TpeOyeMmble pa3Mephl,
YKa3bIBalOT MapKH OCEM M JIENAa0T BBIHOCKM MOHTa)KHBIX Y3JI0B, A€TaJI€ll apMUPOBAHHUSA U T. II.




B TeKCTOBBIX yKa3aHUSX MPUBOIAT CBEACHUS O OJIOKaX, pacTBOPE, 3a/1€JKE U APyriue HeoOX0AUMBbIC B
KaX/I0M KOHKPETHOM CJIy4ae JaHHbIE.

CxeMbl CTallMOHApHBIX IEPETOPOAOK, YCTPOUCTBO KOTOPBIX HE ICHO U3 UEPTEKEH TUIaHOB U pa3pe30B
3J1aHMsI U COOTBETCTBYIOLIMX TEKCTOBBIX YKa3aHUi, Jat0T B BUAE IUIaHOB U (acaoB, a JUIsl COOPHBIX —
B BUJIC TUIAHOB. Y CTaHOBKY COOPHBIX MIEPETOPOIOK BBIMOIHSIOT 10 MOHTAXXHBIM IJIAHAM.

Xoa padoThI:
1. PaGota BeinosHsieTcs B paboueil TeTpaan. BeIMOIHUTD 3CKU3bI CTEH U BHECTU COOTBETCTBYIOIINE

HAJIHICH.
2. VI3y4uTh TEMY M OTBETUTH B TETPAJH HA CJICTYIOIINE BOIPOCHL:
3aoanue K cpaghuueckoii pabome.
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Puc.7.1
INPAKTHUYECKAS PABOTA Ne 9

Tema 9. [1nan kpoBJIu.

BbinoJiHeHHe MJIaHA KPOBJIN.

Ilens padomui: V13yuennen BbINONIHEHNUE PA3INYHBIX KOHCTPYKIIMM KPOBJIH, IPOCTAHOBKA Pa3MEpPOB U

KOOpauHAIMOHHBIX ocell. M3yuenue coorsercTBytomux 'OCToB (ECK/ u CIIJIC).

Ilepeyenn ucnoib3yemMoro o00pyaoBaHus

[TpucnocoOnenus, NPUHAATIC)KHOCTH U MaTEepUalbl: YepTEKHAsI TOCKa, YepTexkHas Oymara, Habop

KapaHJIaleH, JIACTUK, pEHCIINHA, JIMHEWKN U TPEYTOJIbHUKH, TPAHCIIOPTUP, TOTOBAJIBHS.

Teopernyeckas yacrb

[1nan xkpoBiaM 00s13aTeNeH )i 3/1aHUsl C BHYTPEHHUM BOJOCTOKOM HE3aBUCHMO OT CIOXHOCTHU
(dbopMbI 31aHu B I1aHe. B 31aHUAX ¢ HApYKHBIM BOJOCTOKOM IIJIaH KPBIIIN JA€TCS MPH CIOKHOM
KOH(UTypaliy 3/1aH1 B IUIaHE, a TAK)KE B TOM CIy4yae, KOr/ia Ha KPhIe UMEIOTCS HaJICTPOMKa,
BEHTWISIIMOHHBIE YCTPOICTBA U T. 1.

Kppim Mmoryt 0bITh n1ockue u ckamuvie. 1110ckue Kppllm UMEIOT YKIOH 10 2,5 %. CkaTHble
KPBIIIU TPEICTABISIOT COO0N HECKOJIBKO MEPECEeKAIOIINX Csl HAKJIOHHBIX TNIOCKOCTeH — cKaToB. CKaThbl
KpBILI, IepeceKasch, 00pa3yroT IBYXIpaHHbIE YIiibl. JIMHUS epeceuyeHus: CKaTOB KPBIIIM Ha3bIBAETCS
pebpom. Bepxuee TOpU30HTATBHOE peOpPO HOCUT Ha3BaHUE KOHbKaA. IlepecedyeHre CKaToB KPBIIIIH,
MIPEACTABIISIIONIUX COOOM IBYXTPAaHHBIN yroJl, 0OpalieHHbI KHU3Y, 00pa3yeT pazoceiod0K Uild eHO08y
(puc. 8.1).

o (pasweankon) Berpeuarores pazHooOpa3Hbie popMbl
KPBIL, KOTOPbIE IPUMEHSIOT B
3aBHCHUMOCTH OT 0011el KOH(pU-Typaluuu
3/1aHUs B IUIaHE U BO3MOYXKHOTO
HanpaslieHus: BogooTBoa. [Ipu BeiOope
MmatepHaia 1 (OpMbl KPBIIIHN yYUTHIBA
TaK)Xe apXUTEKTypHbIe TpeboBaHus. B
OJIHOM 3JJaHMH BCE CKAThI KPBIIIA UMEIOT,
KakK ITpaBuJIo, OJIHHaKOBBIfI YKIJIOH.

Pucynox 8.1.




VYKIIOH 3aBUCHUT OT MaTepHuaa KpOBJIA U KIIMMAaTUYECKUX YCIIOBUM.

ITpu nocTpoeHUH reOMETPUUYECKOr0 YepTerxka IIaHa KPOBIIH MOJIb3YOTCS CIIETYIOIUMHU MOJOKESHUSIMU.
[Tpu nmuHMYM cnuBa (4acTh KPBILU HaJl KAPHU30M), JIeXKAIIeH B OTHOW TOPU30HTAILHON TIIOCKOCTH, U
OJIMHAKOBBIX YIJIaX HAKJIOHA CKATOB KPBIIIU COOIIOAAIOT CIEAYIOIINE IPAaBUIa:— €CIIM UMEIOTCA JBa
CKaTa KPBILIH C TIEPECEKAIOIUMUCS JTMHUAMU CIIUBA, TO MPOCSKIUS JIMHUM NIepeceueH sl ISIUT yrod,
00pa30BaHHBIN JUHUSMHU CIIUBOB, TTomnojiaM (puc. 8.2, a);

— €CJIM IMEIOTCS JIBAa CKaTa KPBIIIH C apaJljIeIbHIMU JINHUSIMH CIIMBOB, TO MPOEKLIUS JINHUH
nepeceyeHus napauieibHa JIMHUAM CIMBA U PACHOJIOKEHA HA PABHBIX OT HUX PACCTOSHUAX — «KOHEK»
(puc. 8.2, 0);

— €CJIM B KaKOW-HUOY/Ib TOUKE CXOATCA JBE JMHUU IIEPECeUeHHUs], TO U3 Hee, KaK IIPaBUIIo,
UJET TpeThs (puc. 8.2, a).

J1s IOCTpOEHNs TU1aHa KPOBJIY IJIaH 3/1aHUs JIEJIAT Ha Psii IPSIMOYTOJIbHUKOB.
[TpsIMOYTONBHUKH JIOJKHBI IEPEKPBIBATH IPYT APYTa, a KaXK/as UX CTOPOHA MOJHOCTHIO MM YaCTUYHO
BBIXOJIUTh Ha HAPYXHBII KOHTYp IJIaHa. 3aTeM, UCXO/I U3 paHee IIPUBEIECHHBIX OJOKEHUH, CTPOSAT
M300pakeHus KPOBIIM HaJl KQKIBIM IPSIMOYTOJILHUKOM, HaunHas ¢ Hanbosee mupoxoro (puc. 8.2, B).
Ha nnane KpoBiIM OCTaBISAIOT BUAMMBbIE KOHTYPBI JIMHUHN NepeceyeHus cKaToB. J{Js mocTpoeHus Buia
Criepeiu WU IPYTUX BHJIOB HEOOXOMMO 3HATh YKIJIOH CKaTOB. ECITM TMHUM CIIMBOB JIEKAT B pa3HBIX
YPOBHSIX, TO IJIaH KPOBJIM CTPOSAT C yueToM Gopmsl pacana. Ha pabounx yeprekax MI1aHOB KPOBIN
MOKHO U300pakaTh OTPaXKACHUS, TAPAIIETHI, CITyXOBbIE OKHA M OYAKH JUIS BEIXO/Ia HA KPBIITY B
IUIOCKUX KPBILIAX JIbIMOBBIE TPYObI, BEHTUJISILIMOHHbBIE YCTPONUCTBA, [T0’KApHbIE JIECTHULIBI U T. II.

Ha nnanax KpoBiM MHOTOIPOJIETHBIX 3/IaHHM JJIs TIOKa3a YKIIOHOB BEIYEPUYHBAIOT
CXEeMaTHYEeCKHI MmonepeyHblii po-(puiab OCHOBHBIX YYaCTKOB KPOBJIM B BHJI€ TOJICTOM JTMHUU TOJILIMHON
0,6-0,8 MM. mpoduiTs mpencTaBIsgeT cO00I BHUJ IO CTPENIKE CIpaBa HAJICBO WIIM CHU3Y BBEPX.

T — B 3manusax apyrux
* S TUIIOB YKJIOHBI
MOKa3bIBalOT HA OCHOBHBIX
CKaTax WM Ha
CXeMaTH4YEeCKUX
HOTIEPEYHBIX TPOPUIISX.

Ha nmane xpoBnu

YKa3bIBalOT OCHOBHBIE
pa3Mepsl 30aHus U
YYaCTKOB C pa3jInyHON
KOHCTPYKLUEU U
MaTepuaioM KpOBIIH.

Puc. 8.2

OTH y4acTKH JOJIKHBI TpadUuecKy BBIIEIATHCSA U COMPOBOXKIATHCS MOSICHAIONIEH BHIHOCHONW Ha/ITUCHIO
WJIA TEKCTOBBIM yKa3aHHEM K 4epTexy. Ha rian KpoBiIM HaHOCAT KOOPIMHAIMOHHBIE OCH, TIPOXOISAIINE
B XapakTepHbIX MecTax. Kpome Toro, 10JKHbBI ObITh 3aMapKHPOBAHBI MTOKAPHBIE JIECTHHIIBI,
METAJUTMIECKHE OTPAXKICHUS, TapareTHbIe TUTUTHI U Y3JIbl, €CJIM OHU HE 3aMapKUPOBAHBI HA IPYTHUX
yepTexax. [Ipumepsl opopmiieHus M1aHa KpOBIM MPOMBIIUIEHHOTO M MPaXKJaHCKOTO 3JaHUH
MIPHUBEJICHBI COOTBETCTBEHHO Ha puc. 8.3 u puc. 8.4.
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Puc. 8.41Ipumeps opopmiieHus 11aHa KPOBJIM IPAKIAHCKOTO 37aHUs.

3ananue K rpaguveckoi padore

Pacal =5

Xox pa0doThI:

1.ITo dacany, pa3pe3y u r1aHam 3Taxkeld MOCTPOUTH ICKU3 IIaHA KPBILIH JBYX3TAaXKHOTO
JBYXKBApTUPHOTO XKHUJIOTO JIoMa U3 KEPaM3UTOOETOHHBIX MaHENeH.

2. I3yuuTh TeMy M OTBETUTH B TETPAIH HA CIEAYIOIINE BOIPOCHL:

1 Ckomnpko n3o0pakeHuit 1aHo Ha ueprexe? Kak onu HazbiBatoTca? KakoBo Ha3HaueHMe
KaX/10T0 U300pakeHus?
2. Bo3moskno 1 mo (acany onpenenuTs 3TaKHOCTh JoMa?

3. Kakue KOHCTPYKTUBHBIC 3JICMCHTHI 3[JaHHUA BUJAHBI HA (baca;[e? Vkaxure uX Ha 1IaHe?



4. B03MO0XHO 111 110 TUIaHy BTOPOT'O ATa)ka ONPEAEIUTH AJIUHY U IHUPUHY AoMa?
5. UTo M3MEHUTCS B N300paKEHUH €CJIM BMECTO TOPU30HTAIILHOTO pa3pe3a (TutaHa BTOPOTO
3Ta)ka) BBHIOJIHUTH CEUCHHE?

6. Uto nokaszaHo Ha IJIaHE BTOPOTO ATa)ka cTpeiakamu’?

1. Kaxkue nomenienus ects B qome? KakoBa MeX/1y HUMU B3aUMOCBSI3b?
8. Kak onpenenuth MmojoXeHUE CEKYIIer MIOCKOCTH paspe3a A—A?
9. Kaxkue snemeHThI epBOro sTaxa nokasassl B pazpese?

10. Kak omnpenenuts BrICOTY 3Taxa qoma?

11.

Crnenudukanys Ha OKOHHBIC U JABEPHBIC OJIOKH.

Ha kaxoit oTMeTKe HaXOUTCs OJI IEPBOT0O 3Ta)xa, ypOBEHb 3eMJIU?

Ne OnemMeHT Pazmepsl, MM
n/n  |Mapka LIMpUHA | TOJIMHA Kou-Bo, wm.
BBICOTA
1 O-1 OKOHHBIH 0JIOK 1400 1840 o7} 4
2 0-2 To xe 1400 1250 94 6
3 0-3 600 640 94 2
4 0-4 2060 1940 64 2
5 0-5 2060 3160 64 2
6 -5 JIBepHoOii 610K 2210 1260 74 2
7 -8 To xe 2075 874 74 10
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Pazpes

IMPAKTUYECKAS PABOTA Ne 10
Tema 10. YepTe:xu 1 pacyer JIeCTHHIL
BeinosHeHue pacyera JeCTHUIbI.
Ilean paGorei: BeinmonHeHue pacueToB jgectHull. M3yuenue coorBeTcTByromux 'OCToB
(ECKJI u CIIJIC).
Ilepeyenb UCMOb3yeMOro 000py10BaAHUA
[Tpucnocobnenus, TpUHAUIEKHOCTH U MaTepHalibl: YepTexHas J0CKa, uepTexHas Oymara, Habop
KapaHJalen, JIACTUK, peHCIINHA, JIMHEVKN U TPEYTOJIbHUKH, TPAHCIIOPTUP, TOTOBAJIBHS.

Teopernyeckast yacThb JIECTHULIBI ABIISIOTCS OTBETCTBEHHOM YaCTHI0 MHOIO3TAKHOIO 31aHUS, TaK KaK
CIIy>KaT He TOJBKO JIJIs1 COOOLIECHHS MKy dTakaMH, HO U JJIs ABaKyalluH MPH MOoXKape Win npyrog
aBapUIHOMN CUTYaLUH.

Ilo naznauenuio NECTHULBI ICJIATCS HA OCHOBHbLE, WIH 211a6Hble, U CIYJiceOHble, NI 6CNOMO2AMeNbHbLe.
CayxeOHble JIECTHULIBI UCTIOIB3YIOT JJIS COOOIIEHUS C MOJIBAIaMH, YepJakaMH U B KaUeCTBE 3allacHbIX



JUTsI BaKyalluu JIIoJieH B cirydae noxkapa. [loskapHbie TeCTHULBI CITyKaT 711 HApY>KHOTO JOCTYyIa Ha
3Ta’KU, KPBILITY U YepAaK.

I1o mamepuany NECTHUIBI PA3ITUYAIOT Jfcesie300emonHble, OepesanHble U memannudeckue. I[lo cnocoby
u320mosieHus Kene300eTOHHbIE JIECTHUIIBI OBIBAIOT COOpHbIE U MOHOIUMHbLE Kene300eToOHHbIE. B
HACTOSIIEE BPeMs B OCHOBHOM PACIIPOCTPAHECHBI COOPHBIE JIECTHUIIBL.

Kaxxnas nectHUIa cCOCTOUT U3 Mapieil u miomaaok. Mapi npeacrabiiser co00i KOHCTPYKIIMIO,
COCTOSIIYIO U3 psifa cTyneneld. CTylmeHu onuparoTcs Ha 0aaKu — KOCOYPBI, pacrojiaraeMble 1Mo
CTYIIEHSIMU, WJIK Ha TETUBY, K KOTOPOW OHM MPUMBIKAIOT. B cocTaB Mapiieil BXOAST OrpaskIeHus] —
nepuia. Beicota orpaxaenus 90-95 cm. Hecymiue sinemMeHThI Mapiiia CBOMMU KOHIIAMH OMUPAIOTCS Ha
HECYIIUE 3JIEMEHTHI TUIOIIAI0K — IUIOIIAI0UHbIe OalKH.

B coBpeMeHHBIX 3JaHUSIX JIECTHULIBI MOHTUPYIOT B OCHOBHOM U3 KPYITHOPa3MEPHBIX LETbHBIX
JICCTHUYHBIX MapIICH U IJIOIMAI0K. DTH 3JIEMEHThI H3TOTOBIISIOT U3 Xxele300eTona (puc.9.1).

Mapku KpyImHOpPa3MEPHBIX JISCTHUYHBIX MapIiel COCTOST u3 OYKB U UGp; OyKBbI 0003HAYAIOT
HanMmeHoBaHue uzaenus: JIM — nectanunsiil mapir; JITT — nectHuunas miomanka. [lepsoie nBe
(Pl MAPKU JICCTHUIHOTO Mapiiia 0003HAYAIOT BBICOTY ATaXKa B JEIUMETPAX, BTOPbIE — TOJOBUHY
UIUPYHBI IECTHUYHOM KJIETKU B JEIIUMETpax (B CBETY).

Hamnpuwmep, JIM 30-11 — 310 mapu 11 3qaHus BeicoToM Taxa 3000 U IupuHON JTECTHUYHOM KIETKU
2200 mwm. IlepBbie 1Be U(PPBI MAPKX JIECTHUYHOMN TIJIOMIAIKA 0003HAYAIOT IIIMPUHY JICCTHUYHON KIIETKH
B JICLIUMETPaX, BTOpble — IIUPUHY JIECTHUYHOM IJIomaaKy B Aeuumerpax. Tak, mapka JIIT 22-15
0003HAaYaeT JIECTHUYHYIO MJIOMAAKY IHpUHOM 1500 MM, yCTaHOBIICHHYIO B JIECTHUYHON KIIETKE
mpuHoit 2200 MM.

COopHbI€ kKee300€TOHHBIE JIECTHULIBI U3 MEJIKOPa3MEPHBIX 3JIEMEHTOB MOHTUPYIOT U3 OTAEIbHBIX
KOCOYpOB, CTYIICHEH, IJIOIIAI0YHBIX OAJIOK U TUTUT. B 3aBHCMMOCTH OT 4KClia MapIiei, HaXOAIUXCs B

mpejienax BbICOThI OJIHOTO 3TaXKa, IECTHUIIBI ACTSATCS Ha OJHO-, AIBYX- (puc. 9.1) u TpexmapiieBsie (puc.
9.2).

Bricora
- "P":";lrm"?"fﬂ:‘;ﬂ‘ norbema Mapiia

nacnadka OJIHOMAapUIEBOI

JIECTHUIIBI paBHA
BBICOTE dTaxa. ¥
JIBYXMapIIeBOn
JIECTHUILIBI BBICOTA
oAgbeMa OJJHOTO
AsemiuiN ol Mapiia
Mapl TIPUHUMACTCS

paBHOM MOJIOBUHE
BBICOTHI ATaXa.
Yaiue Bcero
MIPUMEHSIOT
JIByXMapIleBble
JICCTHUIIBI.
[Mupuny mapien
OepyT B ipenenax
90-240 cwm. [ns
BCIIOMOTaTeIIbHBIX
JIECTHUIl HE MEHEE

TamHoR
AECTHULH AR
nACUadK e

FramHan
MEEMHUMHGR -~
iy

Puc. 9.1
90 cm, st ocHOBHBIX — He MeHee 105 cm. JlecTHUYHBIE MapIlii yCTaHABIMBAIOT C YKIIOHAMH:
1:2; 1:1,5; 1:1,75 u 1. 1. B Mapiire goryckaeTcst He MeHee 3 cTyrneHeld u He Ooiiee 18 cTymneHei.
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Jlns BcmoMoraTellbHBIX JISCTHHI] HE
Menee 90 cM, 1)1 OCHOBHEIX — He MeHee 105
cM. JlecTHUYHBIE MapIId YCTaHABIIMBAIOT C
ykionamu: 1:2; 1:1,5; 1:1,75 u 1. 1. B mape
JIOTyCKaeTCsl He MeHee 3 cTyreHel u He OoJiee
18 cryneneit. Kaxapiili Mmapi a1 oJJHOU U3
JICCTHUYHBIX TUIOMIAIOK OyAeT BOCXOMISIINM, T.
€. MOJTHUMAFOIIIMMCS BBEPX, a JIJIsl APYTOr —
HUCXOJSIIUM, T. €. OIYCKAIOIIMMCS BHHU3.
Bocxoasmuii mapin HauMHAETCS HUKHEN
(bpHU30BOIi CTYIEHBIO, CITyKAIleH TIEPEX0IOM K
IJIOIIAJIKE, & HUCXOMAIINNA MapIl — BEPXHEH
(bpH30BOIi CTYNIEHBIO.

Puc. 9.2.

HwxHsasa u BepxHaa GpHU30BbIe CTYNEHH MapIiia, COBIMAAIOIINE C [TOJIOM IUIOIMIA0K, HUMEIOT
ocoOble ouepTanus. Bee ocranbHble CTyneHH Mapiia oAMHAKOBBL. CTYyIEHHU JECTHULL XapaKTePU3YIOTCS
BBICOTOM MOzICcTyNeHKa h u mupunoit npoctynu b. s ynoOcTBa noibp30BaHus JIECTHUIICH HEO0XO0ANMO,
4yT0OBI YABOCHHAS BHICOTA MOJICTYIEHKA 2D 1 mMprHa npocTynu B cymMMe paBHsUIACh CpEHEMY IIary
yesoBeka, mpuaumaemomy ot 570 o 640 mm. Yarie Bcero 3Ty BeIMUYMHY NPUHUMAIOT paBHOUM 600 MM.
Bricora noncrynenka Haxonutcs B npeaenax 135-180 mm (vamre Bcero 150 mm). lllupuna npoctynu
250—300 mM. /I ocHOBHBIX JecTHUI] utst yBsi3ku ¢ EMC (equHast MOTyIbHAsl CHCTEMa) ITUPUHY
npoctynu npuaumarot 300 MM, Toraa 300 + 2 x 150 = 600 (puc. 9.3). JlecTHUYHBIE TUIOMIAIKH,
yCTpauBaeMble Ha YPOBHE KaX/10T0 3Ta)Ka, Ha3bIBAIOT 3TAXKHBIMU, a MEXKAY ITAKaMU —
MPOMEXYTOUHbIMU. [IIMpHHY JIECTHUYHBIX IIOIIAI0K IPUHUMAIOT HE MEHEE IIMPUHBI Mapila U He
menee 1300 mM. B 31anusx ¢ nmudramu mioma Ky J0JKHBI ObITh IMpHHOHN He MeHee 1600 MM, a B
6onpHHUIIaX — He MeHee 1900 mm. Hike paccMaTtpuBaeTcs npumep pa30MBKU JByXMapIlEBOil
JIECTHMIIBI.

CHayasia BBINOJIHSIETCS pacyeT, a 3aTeM
rpaduueckoe mocrpoeHue (puc. 9.4).

[TocnenoBarenbHOCTh pacyeTa.

[Tpenmnonoxum, 4To BbICOTA ITaXKa
H=3000 MM, mmpuna mapina b=1050 mm,
YKJIOH JecTHULbI 1:1,2. JInst Takoro ykioHa
npuHUMaIOT cTyneHb 150 x 300 mm. [Huprna
JIECTHUYHOM KJIETKU. B paBHa cymmapHOU
HIMPUHE MapUIeH III0C IPOMEXYTOK MEXKIY
HUMHU, HEOOXOAUMBIH JIUIs TPOITyCKa
noskapHoro 1uianra (e meaee 100 mwm). Jlnst
JaHHoOro pacueta npuHumaem 100 mm.

Pucynok 9.3

B =2b+100=.2 x 1050+ 100 = 2200 mMm.

Bricora onHoro mapmia H : 2 =3000 : 2 = 1500 mm.
Yucio noACTYNIEHKOB B OJTHOM Maplie n= 1500 :15=10.

Uwucno mpoctyrneit B 0IHOM Mapiiie OyAeT Ha €IUHUILY MEHBIIIE YHUCIa TTOICTYIIEHKOB, TaK KaK BEPXHSIS
IIPOCTYIIb PacrojaraeTcs Ha ypoBHe Iuomaaky. [loaromy npu BeluepurBaHUM JIECTHUIIBI B TUIAHE
HYKHO MOJICUUTATh YHUCJIO CTYIIEHEH He M0 MPOMEXKYTKaM MEX]ly TUHUSAMH, a 110 CAMHUM JIMHUSM,
0003HAYAIOIINUM TpaHUIly cTyneHel (puc.9.4). JlnuHa ropu30HTaTBHON MPOESKIIMU Mapiia (ero
3aJI05KEHN)

D =300(n-1) =300 x (10-1) =300 x 9 = 2700 mMm.

[IpuHnMas mmpuny npomexyroqnont momanku C1=1650 mm, a mupuny 3taxkaon C2= 1300 mwm,
OIIpeAEIIsAeM MOJHYI0O MUHUMAJIbHYIO JUIMHY JIECTHUYHOMN KIIETKU

L =d+ Cl1+ C2=2700 + 1650 + 1300 = 5650 MMm.

3aganue

| Nemap |1 [ 2 |3 [ 4 |5 IB | 7 | 8 |9 | 10




H 2600 | 2700 2800 [2900 3000 |3100 |[3200 |3300 |3400 |3500

b 90 95 100 110 120 140 160 180 200 240

Xon paboThr:
1. Paccuurars JIeCTHHIY [1033/1aHUIO.
2. V3y4nTh TEMy U OTBETHTH B TETPAJAU Ha CIEIYIOLINE BOIPOCHI:
1. KakoBa crannapTHas IIMpPHUHA JIECTHUL?
2. C KaKuMH dJIIeMEHTaMHU COCAUHATCA JICCTHUYHBIC Mapnm‘7
3. U3 kakoro marepuaia U3roTaBIMBaOT JIECTHUYHBIEC MAPILIU U IIOMIAJKN?

INPAKTUYECKAS PABOTA Ne 11

Tema 10. YepTe:xu n pacyer JieCTHUIL
BoinoJsiHeHHe YepTexka JeCTHHIbI.
Heawb padorsi: N3yuenue rpaduyeckoro moctpoeHus ectHull.M3yuenue coorsercrByronmx ['OCTos
(ECKI u CIIC).
Ilepeuyenn ucnoib3yemMoro 000pya0BaHus
ITpucnocoOnenus, NpUHAUIEKHOCTH U MaTepHalIbl: YepTeXkHas JOCKa, yepTexHas Oymara, Habop
KapaHJIalen, JIACTUK, PEHCIINHA, JIMHEWKU U TPEYTOJIbHUKH, TPAHCIIOPTUP, TOTOBAJIbHS.
Teopernveckasi 4acThb
I'paduueckyro pa3OUBKY JIECTHHIIBI BHITIOJTHSIOT B TAKOW MOCIIEIOBATEIBHOCTH:

- BBICOTY 3Ta)Ka JEJAT HAa YUCJIO YaCTEH, PABHOE YUCILY MOJCTYIIEHKOB B ATAXKE;

- uepe3 MOJIYyYEHHbIE TOUKU IPOBOAST TOPU3OHTAIIbHBIE MIPSIMbIE JTMHUH;

- TOPHU3OHTAJIBHYIO MIPOEKIUIO (3aJI0’KEHHE Mapla) AEAT Ha YUCIIO MPOCTyIel 0e3 0IHOM;

- uepe3 MOJyYEHHbIE TOUKU IIPOBOAST BEPTUKAIbHBIC IIPSIMbIE;

- IO MOJIyYEHHOH CEeTKEe BhIYEPUHUBAIOT IPOQPHIIb JIECTHULIBI.
KoHTypBI cTeH J1IeCTHUYHOMN KJIETKH 00BOJAT JIMHUSAMU, TOJIIIUHOM, IPUHATON AJIs IJIaHA ATaKeH.
[Tpuyem mapiu, nonaBUIke B ceuyeHHe, 00BOIAT OCHOBHOM TOJICTOM JTMHUENH. Mapiiy, He onaBIlue B
ceyeHue, 00BOIAT TOHKOM JinHUEN S/2.
JlecTHUYHBIE KJIETKH Ha YyepTexax U300paxaroT B ruaHe B Maciutade 1:100, a B pazpe3e — B Maciurabde
1:50 mnum 1:100.
CryneHu JeCTHUIBI MOXHO IOCTPOUTH U BTOPHIM criocoboMm. ITociae BbruepunBaHust CTEH JECTHUYHOM
KJIETKA OTMEYAEM rOpU30HTAIbHBIMU JIMHUSMHU 3TaKHbIE JIECTHUYHBIE IJIOUIAAKHU UPUHON 1650 MM 1
npomexyTounsle mupuHoit 1300 mm. [IpuHAB, Kak OBLIO YCIOBJIEHO MIPU pacyeTe, IUPUHY CTYIEHH
(mpoctynu) 300 MM, OTKJIaibIBaEM OT Kpasi IMHUU TUIOIIAKHU BHYTPb JECTHUYHON KJIeTKH (puc. 9.5)
neBATh pa3 1o 300 1 yepe3 3TH TOUKH MPOBOJUM BEPTUKAJIBHBIE IMHUH TIOCTPOCHHUSL.
UtoO0bI momyunTh TOUKH 1,3,5, OTIIONKUM OT Kpas rioniaaky mupuny cryneru (300 mm). Touku 2, 4, 6
OepeM Ha Kparo JIMHUH, 0003Havarouel miomaaxky. CoeMHUM TOHKON HaKJIOHHOW JIMHUEH TOUKH
112,3u4,516. OTH TMHUM [IEPECEKAIOT BEPTUKAJIbHBIE TMHUH Pa30MBKU B TOUKAX, U€pPE3 KOTOPHIE
IIPOBOAMM FOPU30HTAJIBHBIE TMHUU — MPOCTYIH, U BEPTUKAIBHBIE — MOJCTYIEHKH.
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Pucynok 9.5. [Ipumep BbIIOIHEHUS 3a4aHMUSL. Pucynok 9.6
Ha puc. 9.6 npuBeneH ueprex JECTHUYHOM KIETKH ¢ OITaKHBIMU IIaHaMu. YepTex
KPYITHOOJIOUHOM JIECTHUIIBI M3 COOPHBIX Mapliel U IJIONIAI0K JaH Ha puc. 9.7.

W/

|

Pucynok 9.7.

Xo0 pabomul

1. I'paduueckyro pa3OMBKY JECTHHULBI BHIITOJIHAIOT B TAKOM MOCIIE10BATEIbHOCTH:
* BBICOTY dTax<a JEJAT Ha YUCIIO YacTel, paBHOE YUCILY MOJICTYIIEHKOB B 3TAXKE;
* yepe3 MOTyYeHHBIE TOYKH MTPOBOAT TOPU3OHTAILHBIE TIPSIMbIC JTUHUH;
* TOPU3OHTABHYIO MPOEKITHIO (3aJI0KEHNE MapIlia) AT Ha YUCIIO MPOCTyIeit 6e3 0OaHOM;
* yepe3 MOTyYEeHHBIE TOYKH MPOBOJISIT BEPTUKATHHBIC MTPSMBIE;
* 110 TIOJYYCHHON CETKE BBIUEPUUBAIOT MPOMUIH JIECTHUIIBL.
KoHTypbI cTeH JTIECTHUYHON KJIETKH OOBOAST JIMHUSAMH, TOJIIUHON, TPUHATON VIS TUTAHA dTaXeH.
[TpuueM mapiiy, MonasiIve B ce4eHne, 00BOIST OCHOBHOM TOJICTON JHHHENH. MapIiy, He TIONaBIIue B
ceyeHue, 00BOIAT TOHKON inHued S2.

2. V3yuuTh TEMY U OTBETUTH B TETPAAH HA CIETYIOIINE BOIIPOCHI:

1. KakoBa craHmapTHasi IIMPUHA JECTHUIL?



2. C xakuMH 3JI€MEHTaMH COEAUHSIOTCS JIECTHUYHbIE MapIIn?
3. U3 kakoro marepuaia u3roTaBlIMBaIOT JIECTHUYHBIE MAPILIU U IIOMIAJKU?
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3ananue K padore:
Nepap |1 2 3 4 5 6 7 8 9 10
H 2600 2700 2800 2900 3000 3100 3200 3300 3400 3500
b 90 95 100 110 120 140 160 180 200 240

INPAKTHYECKASA PABOTA Ne 12

Tema 11. ®acaabl 30aHUM.

BrinosiHenue yeprexa (pacagoB 30aHUM.

eab padoTsi: M3ydeHne nporecca MOCTPOSHUS pa3pe30B U UX Pa3HOBUIHOCTEW. BrinoiHeHne
yeptexa. [IpoctanoBka pasmepos. M3yuenne coorserctByronmx ['OCTos (ECK/] u CIIJC).
Ilepeyenn ucnoib3yemMoro o00pyaoBaHus

[Tpucnocobnenus, NpUHAUIEKHOCTH U MaTepHalIbl: YepTexHas J0CKa, uepTexHas Oymara, Habop
KapaHJIaleH, JIACTUK, pEHCIINHA, JIMHEWKN U TPEYTOJIbHUKH, TPAHCIIOPTUP, TOTOBAJIBHS.
Teopernyeckas 4acThb!

®dacag — OopTOroHajgbHas MPOEKIUS 3aHUS Ha BEPTUKAIbHYIO IJIOCKOCTh — Hapy)KHasi CTOpOHA
3nanus. Yeprex acana gaer npeacTaBieHUe O BHEIIHEM BUJIE 3/1aHUS, €r0 apXUTEKTYpe U O
COOTHOIIEHUSIX €r0 OTJENIbHBIX AJIEMEHTOB.

Paznuuarot riaBHbIM (acan, 1BOpoBbIit 1 OOKOBBIE WM TOPLOBBIE (acabl. [ maBHbIM (acagom
Ha3bIBAETCSI BUJI 3/1aHUS CO CTOPOHBI YIB! WM IIomaau. Onpenenenue Apyrux gacaioB BITEKAeT U3
UX HauMEeHOBaHMA. B npoekTe 00bIYHO Aat0T (acaabl Bcex CTOpoH 3aaHus. [Ipu cinoxHoit
koHurypanuu 3aanus (I'- u [lI-o6pa3ueie u T. 11.) pacanpl, HAXOAANTUECS B PA3HBIX MIOCKOCTSX,
JIOMyCKaeTCst U300paXkaTh Ha OT/IENbHBIX uepTexax. Ha oquHakoBble (hacasibl JenatoT OAUH YEPTEXK.
HaumenoBanue acana onpenensiercst KpalHUMHU KOOPJUHAIIMOHHBIMU OCSIMH, MEX1Y KOTOPBIMU
pacrioyiaratoT y4acTKH 3/1aHHsl, H300pa’keHHbIE Ha UepTexe, WM MapKoil OCH, PacroI0KEHHOH B
(dacamgnoii crene, Hanpumep «Dacan 2-7», «Dacan A-Ny», «MoHTaxkHas cxema ¢acaga 1-13» u 1. 1.
HaunmenoBanue dacaia HaAMUCHIBAIOT HA/l M300paKEHHEM C MHHUMAILHBIM pa3pbiBoM (puc. 11.115
Macmrab ¢acana 107KeH ObITh MUHUMAJIBHBIM, HO IOCTATOYHBIM JIJIS IOKa3a pebeda CTEeHBI,
IIPOEMOB, OTBEPCTUH B CTEHAX U T. II.

Ha ueptexax ¢acanoB jxenaTelbHO YKa3bIBaTh Je(OpMallMOHHbIE IIBbI, TOKAPHbIE JIECTHUIIBI,
TpyObI HAPYKHOT'O BOJOCTOKA, MAHIYChl Y BOPOT, KaJIIO3UIHbIE PELIETKH, B TOM YHCJI€ YyCTAaHOBJICHHbIE




BMECTO OKOHHBIX MEPEIUIETOB, U T. I. LLITpUXOBKO# BBIACNSAIOT YUaCTKU CTEH, BBIIIOTHSAEMBIC U3
Marepuraa, OTIMYAIONIErocs: OT MaTepHraia Bcero 3aanus. LLTpuxoBbIMH THHUSMH TTOKA3bIBAIOT
3aKJIaIbIBACMbIe MOHTaXHBIE TpoeMsI (puc. 11.2)
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Prc. 11.3

B 31aHMSIX TPOMBIIUIEHHOTO TUIA MIPU OONBIION MPOTSKEHHOCTH (acaga ¢ pUTMUUYHBIM
pacIioyio’KeHNEM OKOH JIOMYCKAeTCsl PUCYHOK OKOHHBIX TTEPETIETOB MOKa3bIBAaTh TOJBKO B KPAaHIX
JIBYX-TpeX MpoeMax ¢ 000MX KOHIIOB 3/IaHMs, Ha MPOJOIbHBIX BUAAX (OHApEH — TaK ke TOJIBKO IO
KOHIIaM, B TPKIAHCKUX 3/IaHUSX — BO BCEX OKOHHBIX Mpoemax. OJTHaKO CTETeHb JAeTAIN3alNHU TPH
BbIUEPUYMBAHUHU (hacaJI0B IPaXIAHCKUX U MPOMBIIUIEHHBIX 3/1aHUH 3aBUCUT OT MaciiTada. PucyHnox
OKOHHBIX MIE€PEIUIETOB, TUII IBEPEN U BOPOT MMOKA3bIBAIOT TOJIBKO Ha (pacagax, BHIIIOIHEHHBIX B
macmTate 1:100 u kpynHee; mpu 6ojee MEKUX MacIITabax BHIYEPUUBAIOT TOIBKO KOHTYPBI CTBOPOK U
IIPOEMOB.

Ha ueprexxax ¢acagoB yka3pIBalOT OTMETKH YPOBHS 3€MJIU, BEpXa CTE€H, BXOIHBIX IIONIAI0K U
3JIEMEHTOB (pacajioB, PaCIOJOKEHHBIX B Pa3HbIX YpoBHsAX. Ha ueprexxax ¢acagoB mpoMBIIIIEHHBIX
37aHMi POCTABIISIOT TAKKE OTMETKH BEpXa CTEH, HU3a 1 Bepxa npoeMoB. [lonouky orverkn 46
XKeJaTeIbHO Pa3BEPHYTh B CTOPOHY OT U300pakeHusl.

Ha dacagax MapKupyroT B CCBIIOYHBIX KPYXKKaX JETaIH, UMEIOIIUECs B IPOEKTE, €CIIM OHU He
MOKa3aHbl Ha JAETANAX IUIAHOB M pa3pe3oB. [Ipn Hammunm ¢pparMeHToB (acaroB MapKUPOBKY CIETyeT
IPOBOJIUTH TOJIBKO Ha (pparmenTax. Ha acanax mapkupyrot okonnsle 65oku o tuny OK-1, OK-2 u T.




1. WJIA CXEMBI 3aII0JIHEHHSI OKOHHBIX MPOEMOB, €CJIM OHU HE IPUBEICHBI Ha MIaHax. Mapky Tuna
3aMOJIHEHU [TpoeMa IPOCTABIIAIOT Ha (hacaie BHYTPH KOHTYpa OKOHHOTO MPOeMa, a Py MaJbIX
pazMepax mpoeMoB — I10]] HUM WJIM Ha BBIHOCHOM JIMHUK. ECiiu Bce OKOHHBIE MPOEMBI 31aHUS] UMEIOT
OJTHOTHITHOE 3aII0JIHEHHE, €ro Ha (acasie He MApKUPYIOT.

Ha ueprexe ¢acana Takxe yKa3pIBalOT M HAHOCAT OTMETKH U pa3Mephbl, a TAK)KE MPUBS3KY
IIPOEMOB M OTBEPCTUH, HE YKa3aHHBIX Ha IIaHax U pa3pe3ax. Kpome toro, Ha yeprexe dacana
YKa3bIBAIOT BUJ OT/IEJIKH YUYACTKOB CTEH, OTIMYAIOIINXCS OT OCTAJIbHBIX (MPEO0Iagaoniux ); HapyKHbIE
MOKapHbIE U 3BAKyallMOHHBIE JIECTHUIIBI, TPUMBIKAIOIIUE Tajepeu.
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Yeprex acana, SBISIOMINANCS OJTHON U3 MPOCKINI 31aHUS, CTPOUTCS] HA OCHOBAHUU YEPTEKEH TIIaHA U
paspesa. Bce npeaBapuTenbHble TOCTPOSHUS BBIMOIHIIOT TOHKUMU JTUHUSAME. YepTex (acana 3aanus
MOYKHO BBIUEPTHTh B TaKOM TOcCIeoBaresibHOCTH (puc. 11.4):

— MIPOBOAST TOPU3OHTAIBHYIO MPAMYIO JTMHUIO TONIUHON, TPUHATOM 17151 00BOAKH (acaja.
Ee BoBOIAT 32 KOHTYp (hacama npumepHo Ha 30 MM. DTa JTMHUSA CIIY>)KUT OCHOBaHUEM, HAa KOTOPOM
CTpOSAT (acaj 37aHuS;

— 3aTEM MPOBOJAT BTOPYIO TOPU3OHTAIBHYIO JIMHUIO HA PACCTOSTHUM 1,5 MM OT mepBoil —
JIMHUIO OTMOCTKH; — MPOBOJAAT TOHKMMHM JIMHUSMHU T'OPU30HTAJIbHBIE KOHTYPHI LIOKOJISI, HU3a U BEpXa
IPOEeMOB (OKOHHBIX U IBEPHBIX ), KAPHU3A, KOHbKA U IPYTUX 3JIEMEHTOB 3aHMUS;

— IIPOBOJSAT BEPTUKAIBHBIC IMHUHA KOOPAUHALIMOHHBIX OCEH, CTEH, OKOHHBIX U ABEPHBIX
MIPOEMOB H T. I1.;

— BBIUEPUYHMBAIOT OTPaXKACHUS OAJTKOHOB, THIMOBBIE U BEHTHJIALIMOHHBIE TPYOBI U IpyTue
apXUTEKTypHBIE AeTanu ¢acana;

— HAHOCST CCBIJIOYHBIE KPY)KKH, 0003HAYAIOT 3JIEMEHTHI (acaa, n300pakaeMble Ha
(dparMeHTax, Kpy>KK1 KOOPJIMHAIIMOHHBIX OCEH, BBIHOCHBIE JIMHUM U 3HAKH BBICOTHBIX OTMETOK. Ecin
HE00X0AUMO, TO ¥ pa3MepHbIE JINHUM;

— MIPOCTABJISIIOT BBICOTHBIE OTMETKH, MAapKU OCEH, pa3Mephbl, €CIIU 3TO HEOOXOIUMO,
BBINOJIHAIOT Bce TpeOyemble HaanmucH. s n3oopaxenus dacaia MOXKET IPUMEHATbCS U IPYToil
MOPSAIOK TTOCTPOEHUSL.

3aKOHYEHHBIN YepTexk 0GOPMIIIOT CIEAYIONIMMHU JaHHBIMU. B 31aHusAX BceX THUIOB
MOKAa3bIBAIOT KOOPAMHALIMOHHBIE OCH, PACIIOIOKEHHBIE 110 KpasiM ¢acaa, y AeOopMaIlMOHHbIX IIIBOB, B
MeCTax YCTYMOB B IUIaHE U NEPENaioB BHICOT 37[aHUs. B POMBIIIJIEHHBIX 3aHUAX Pa30UBOYHbIE OCH
HAHOCST €lle Y OJHON U3 CTOPOH KaXkJI0T0 MpoeMa BOPOT.

Ilopsaook evinonnenus 1ucma

1.I1o mmanam u pa3pe3y ABYXATAXKHOTO JKUIIOTO JOMa IMMOCTPOUTH UyepTex (acana B ocsax 1-4

COIJIACHO METOAMYECKUM PEKOMEHIALIUSM. 41

2. I3y4nTh TEMy M OTBETUTH B TETPAJIH Ha CIIEIYIOIINE BOIIPOCHL:

1. Ckonbko XuibIx KBapTHp B oMe? Kakoe KoIM4ecTBO OHO U JBYXKOMHATHBIX
KBapTup?



N

UYem onpeneneHa rpaHuiia Mexxay aHaMu 1-ro u 2-ro staxen? [lokaxure e€ Ha
qyepTeKe.

Kak onpenenuTs uinyro mionaab KBapTupbl?

YeMy paBHA BBICOTA HApYKHOT'O JJBEPHOTO IIpoema?

Kakue 351eMeHTHI 3/1aHUs 10U B IIJIOCKOCTb Pa3pe3a Ha 4epTexke?

KakoBo paccrosiHue OT 1osa Ipu BXOAE B 3JaHUE 10 I10J1a JICCTHUYHOM IUIOIAIKU
BTOPOTO 3Taxka?

YeMy paBHa TOJIMHA HAPYKHBIX CTEH 3[JaHUS U IIMPUHA OKOHHBIX IIPOEMOB?
Kakoe caHuTapHO-TeXHHYECKOE 000py10BaHHE PACIIONIOKEHO Ha BTOPOM dTaxe?
UYemy paBHaA BBICOTA IOMEILLEHUS BTOPOTO 3TaXKa U TOJIIIMHA MEXIYy3TaXXHOTO
NIEPEKPBITUS?

oA ®

7.
8.
9
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HPAKTHYECKASA PABOTA Ne 13
Tema 12. Pa3zpe3bl 3nannii.
BoinosiHeHHe yepTexa pa3pe3oB 31aHHUM.
Leas padoThl: M3ydyenue rpaguueckoro NoCTpOSHHs pa3pe3oB U X Pa3HOBUIAHOCTEH. Beimonnenue
yeprexa.lIpocranoBka pazmepoB.U3yuenue coorBercTByromux 'OCTos (ECK/ u CITHC).
Ilepeyens ucnoib3yemMoro 000pya0BaHus
[TpucnocoOnenus, NPUHAAICKHOCTH U MaTEepUalbl: YepTEKHASI JOCKa, YepTexkHas Oymara, Habop
KapaHJaleH, JIACTUK, PEHCIINHA, JIMHEVKU U TPEYTOJIbHUKH, TPAHCIIOPTUP, TOTOBAJIbHS.
Teopernyeckasi 4acThb
Pa3pe3oM Ha3bIBaeTcs M300pakeHUE 3aHMsI, MBICIIEHHO PACCEUYEHHOI0 BEPTUKAIBHOU MII0CKOCTBIO.
Pa3pesbl Ha cTpOUTENBHBIX YEpTEXKaX CIYXKAT JUIsl BHISIBICHUS O0BEMHOT0 U KOHCTPYKTHUBHOTO PEIICHUs
3/1aHus1, B3aMMHOT'O PacIOJIOKEHUS OT/IENbHBIX KOHCTPYKLUM, TOMEUIEeHUH U T. 1. Pa3pe3sl ObIBatoT
apxumexkmypHble U KOHCMpPYKmMusHble.

ApxutextypHsbiid pazpe3 (puc. 10.1) cayXuT 1uis onpeeneHus: KOMITO3UIIMOHHBIX CTOPOH
BHYTpPEHHEHN apXUTeKTyphl. Ha TakoM pa3pese 10Ka3bpIBatOT BHICOTY MOMEUIEHUN, OKOHHBIX, ABEPHBIX
IIPOEMOB, LIOKOJISI U JPYTUX apXUTEKTYPHBIX 3JIEMEHTOB. BbICcOTa 3THUX 371EMEHTOB, CBSA3aHHBIX C
apXUTEKTYPHOU OTIEIKON NOMEIIEHH, Yalle BCero onpenensercs ormetkamu. Ha apxurexktypanom
pazpese TOJIIKHY YepIavyHOro MEePEKPHITHS, KOHCTPYKIIMIO KPBIIIHM U (DYHAAMEHTOB HE IMOKa3bIBAIOT.
IIpu 5TOM TMHUSA HUYKHETO KOHTYpa YepJadyHoro MOMEIIEHUS JOJKHA COOTBETCTBOBATh HU3Y
YepJauHOT0 MEePEKPHITHS, a IMHUS BEPXHEr0 KOHTYpa — BEpPXY KpHIIIY, T.€. Kposie. [Ipu
BbIUEPUYMBAHUN OKOHHBIX POEMOB PACCTOSIHUE OT I10J1a 10 HU3a OKOHHOTO IpoeMa (TMI0J0KOHHUKA)
n0JKHO ObITE 750-800 MM, a OT Bepxa rmpoema J10 moTojka — okoJio 400 M.
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Pucynok 10.1 ApxuTeKkTypHBIH pazpe3




Taxoro pona pa3pe3sl MOTYT BBITIONHSTHCS B OTMBIBKE U B TIOKpacKe. JTO J1aeT BO3MOKHOCTH BBISIBUTH
BHYTPECHHEE MPOCTPAHCTBO MOMEIICHUH, TOHATHLHOCTh MMOKPACKH BCEX DIIEMEHTOB H T. II.
ApPXHUTEKTYpHBIE pa3pe3bl COCTABIISIIOT B HAUYAIBHON CTaIMY IPOSKTUPOBAHUS U HA HUX HE MOKa3bIBAIOT
KOHCTPYKIIUU (YyHIAAMEHTOB, TIEPEKPBITHIA, KPBIII U T. T. TaKkue pa3zpe3bl HCIOIB3YIOT TS TPOPaOOTKH
dacama 3naHus.

KoHcTpykTHBHBIC pa3pe3bl BXOAT B paboune YepTeku MpoeKTa 3nanus. Ha 3ToM Trrie pa3pe3os
MOKA3bIBAIOT KOHCTPYKTUBHBIC SJIEMEHTHI 3aHMs, TAK)KE HAHOCAT HEOOXOAMMBIE pa3Mephbl U OTMETKH.
ITpoeMbl, JECTHHUIIBI U T. I1. H300paXKaroT yCa0BHbIME 0003HaueHussMH (puc. 10.2). B ctpouTeabHBIX
YepTekax MPUMEHSIOT MIPOCThIC, CTYMEHYAThIE, TONEPEYHbIC U MPOI0JIbHBIE pa3pe3bl. OqHAKO
PEKOMEHIyeTCs IPUMEHSTH IMPOCTHIE pa3pe3bl (0HOM IIIOCKOCThI0). HarpaBieHue B3riisia pa3pe3oB
MPUHUMAIOT, KaK MPaBUJIO, TI0 TJIAHY CHH3Y BBEPX H CIIpaBa HaJieBO. [Ipy BBINOIHE-HUN TIOTIEPEIHOTO
paszpesa CeKyIIyko IUIOCKOCTh PACoararoT MEePIeHINKYISIPHO KOHBKY KPBIIIH WA HAaHOOJIbIIEMY
pasmepy 3/1aHusl, IPU IPOIOJILHOM pa3pese OHa MapajulebHa UM.

HamnpasieHnue cekyniei I0OCKOCTH, KaK MPaBIIIO, BBIOUPAIOT TAKMM, YTOOBI OHA TIPOXOJIUIIA TIO
Han0oJee BAKHBIM B KOHCTPYKTUBHOM WJIM aPXUTEKTYPHOM OTHOIIIEHUH YaCTSM 3JaHUSI: OKOHHBIM H
JBEPHBIM TIPOEMaM, JISCCTHUYHBIM KJIETKaM (KeJIaTeJIbHO TI0 OJTHOMY M3 MapIieii), OaiKkoHam, [axTam-
MoJAbEMHUKAM U T. . ClielyeT y4ecTh, 4TO B pa3pe3ax Io JIECTHHUIIC CEKYIIYIO MIIOCKOCTh, KaK MPaBUIIo,
MIPOBOJIAT 110 MAPIIy, PACIIOIOKECHHOMY OJIFbKe K HaOroatento. [Ipu 3ToM Mapin JIECTHUIIBI,
MOTIABIINN B pa3pe3, 0OBOISAT TOJCTON JIMHUEH (CILIONIHAS TOJICTAs ), KOHTYP JICCTHUYHOTO Mapiia, He
MOTABIIETO B Pa3pe3, OOBOJAT CIUIONIHON TOHKOHN JIMHHUEH.

Ecnu mpu mocTpoeHuu MpoAo0iIbHOTO pa3pes3a CeKyIas INOCKOCTh NMapajuiebHa KOHBKY KPBIIIH,
TO, HECMOTPSI Ha 3TO, pa3pe3 KPHIIIU BBIIOIHIIOT TaK, KaKk OyJITO CEKyIas IJIOCKOCTh pacceKiia 31aHue
10 KOHBKY. B 3TOM CiTy4ae 3JIeMEHTHI, pacloIoKeHHBIC HIKE YePIaqHOTO TIEPEKPBITHS, U300paKarOT
UCXOJIS U3 JICUCTBUTEIHHOTO IMOJIOKEHUS CEKYIIIEeH TIOCKOCTH.

Pospes -2

Pucynox 10.2Koncmpyxkmusnulii paspes

Cexymas III0CKOCTh HE JIOJDKHA TTPOXOAUTH Yepe3 KOJIOHHBI, CTOWKH, BJIOJb OAJIOK CTEH H
neperopoiok. JKenarenabHO pacroiaraTb €€ MeXa1y STUMH 1eMeHTaMu. [1oaToMy KOHTYp (yHIaMEeHTOB
0] KOJIOHHAMH W CTOJI0AMH BBIYEPUUBAIOT JTUHUSIMA HEBUIUMOTO KOHTYpa. KyxoHHBIE o4arm,
OTOTNMUTENIbHBIE TIEUN U IBIMOXO/IbI OKA3bIBAIOT Hepa3pe3aHHbIMU. [lonokeHne cexkyIien IIoCKOCTH B
3MIAHHSIX, B KOTOPBIX MTPOTHBOITIOJIOKHBIE CTEHBI UMEIOT OJIMHAKOBBIC PEIICHHUS Ha OOJIBIIOM
NPOTSDKEHUH, CIIEAYET MOI0MpaTh TaK, YTOOBI C OJJHOM CTOPOHBI pa3pe3a ObUIM OKa3aHbl OKOHHBIE
MPOEMBI, & C PYroi — MPOeM BOPOT MIIM HAPYKHBIX aBepeit (M. puc. 10.2).

Kpome o6mux pa3pe3oB, Ha KOTOPBIX MOKA3bIBAIOT 3/1aHUE B LIE€JIOM, IPUMEHSIOT MECTHBIE
paszpe3bl. MecTHBIE pa3pesbl IeNaloT 0 TEM yJacTKaM 3/IaHHsl, KOHCTPYKIIMSI KOTOPBIX HE BBISBICHA HA
oCHOBHBIX pa3pesax (puc. 10.3). Ha pa3pesax 3qaHuii peKOMeHIyeTcs: H300pakaTh HE BCE DJIEMEHTHI,
pacnojI0oKeHHBIE 32 CEKyIIel IIOCKOCTHIO, a TOJBKO T€, KOTOPbIE HAXOSTCS B HETIOCPEICTBEHHOM



OIM30CTH OT Hee. DTO MOTYT OBITh KOJIOHHBI, ()epPMBI, OAIKH, OTKPBITHIEC JICCTHHIIBI, IJIOMAIKH,
0 TbEMHO-TPAHCIIOPTHOE 000pyMoBanue u T. 1. (puc. 10.3).

Ha pa3pe3ax 3qanus 6e3 moaBaioB TPYHT U 3JIEMEHThI KOHCTPYKIIUH, paCIIOIOKEHHBIE HIKE
(dbyHIaMEHTHBIX OAJIOK M BEpXHEH 4acTH JICHTOYHBIX ()YHIaMEHTOB, HE n300pakaroT. KoHTyphI
TOHHEJIEN MOKA3bIBAIOT CXEMATUYECKU TOHKOW IITPUXOBOW JIMHUEH.

B paspesax 3qaHuil 1 COOpYKEHUH TTOJI HA TPYHTE U300PaKAIOT OJTHOM CIUIONTHOM TOJICTOM
nuaKel. 1oy Ha MepeKPBITUN U KPOBJIE BHIYEPUUBAIOT OJHOM CIUIOMIHOM TOHKOH. Takoe nzo0pakeHue
I10JIa Ha TPYHTE U MEPEKPBITUU U KPOBJIH J1a€TCSl HE3aBUCUMO OT YHUCIIA CIOEB B UX KOHCTpYKuuu. [Tpu
BBITIOJIHCHUH Pa3pe30B 37JaHUN B TUIIOBBIX MPOEKTAX UX OOBIYHO pa3/emsitoT Ha J1Be yacTu. OaHa
(HyeBOM UKIT) UCIIONIB3YETCS JIsl CTPOUTENHCTBA OJI3EMHOM YacTH 37jaHus, T. €. (QyH/IaMEHTOB U
TeXHUYEeCKoro nojasania (puc. 10.4).

CocTaB ¥ TOJILIMHY CJIOEB M0JIa M KPOBJIHM YKa3bIBalOT B BHIHOCHOM HaAMucH. Ecian B HECKOIBKHUX
pa3pe3ax U300paKeHBI MMOKPHITUS, HE OTIIMYAIOIINECS IO COCTAaBY, BRBIHOCHYIO HAITUCH JICTAI0T TOIBKO
Ha OJTHOM U3 pa3pe30B, a B JPYTUX MPOBOJAAT CChUIKY Ha pa3pes, ¢ MOJIHOM BHIHOCHON HAIHUCHIO.

Ha pucynke npuBeieH pa3pe3 MHOTOATa)KHOT'O JKUJIOTO JJOMA.

Ha uepTterxax pa3pe3oB HAaHOCAT KOOPAMHALIMOHHBIE OCH 3/1aHUs, TIPOXOASAIINE B XapaKTEPHbBIX
MeCTax pa3pe3a; YKa3bIBAIOTCS pa3Mephbl MEXK1y KOOPAUHALMOHHBIMU OCSIMH; OTMETKH,
XapaKTepU3YIOIINE PACTIONOKEHHIE SJIEMEHTOB HECYIIMX U OTPAXKAAIOIINX KOHCTPYKIIHI 110 BBICOTE.
DTO OTMETKHU YPOBHS 3€MJIH, YACTOTO T10JIa, OTMETKH T0JIa U MOTOJIKA ITOMEIIEHUS, TECTHUIHBIX
TUIOUIA/IOK U T. M., MO3ULKHU (MapKH) 2JIEMEHTOB 3/1aHHs, HE YKa3aHHbIC Ha MJaHaX. BeIMmoaHseTCs
0003HaYCHHE y3JI0B U ()ParMEHTOB.
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Boo0rie, Ha pa3pe3ax JOKHBI OBITh HAHECEHBI BCE Pa3MeEPhl M OTMETKU, HEOOXOANUMBIE /ISt
OTIpe/ieNICHUs PaCIOJIOKEHUS OTAEIbHBIX 3JIeMEHTOB 3/1aHusl. OJIHaKO HE peKOMEHAYeTCs TyOIupoBaTh
pa3Mepsbl, UMEIoLIMeEcs Ha M1aHe. VIckioueHrne cocTaBisieT TOIbKO pa3Mephbl MEXY
KOOPJIUHAIIMOHHBIMU OCSIMH.

Ha pa3pe3zax, B KOTOpBIX TPYAHO UCUYEPIBIBAIOIIE MTOKA3aTh HAMOO0JIEE CIIOXKHBIE Y3JIbl, MOTYT
pa3pabaThIBaThCsl IETAIN WM 3JIEMEHTHI Pa3pe30B B 3aBUCUMOCTH OT CJIOKHOCTH PELICHUS U Pa3MEPOB
JETATUPYEMOT0 y4acTKa. Y4acTKH, OKa3aHHBIE B JIEMEHTAX pa3pesa, He CIeAYeT, Kak MpaBuIo,
JeTau3upoBaTh B OoJiee KpynmHoM MacmTade. B mpoekrax 31aHuii co cTeHaMu U3 KPYIHBIX OJIOKOB WIIH
MaHeJel BMECTO TOTO YTOOBI BBIHOCHTH 3JIEMEHTHI pa3pe30B CTCH, HY>KHO 3aMEHSTh MX CCHUIKOM Ha
MOHTa>KHBIE CXEMBI.

3a HapyKHBIM KOHTYPOM pa3pe3a CHavajia pacrosiaraloTcs BBIHOCKH, €CJTM OHU HYXHBI, 3aTeM
pa3MepHas JuHus, Ha paccTossuuu 21 unu 14 mm. Jlanee Ha pacCTOSSHUM 7 MM OT pa3MEpHOM JTUHUUA —
OTMETKH ypoBHei. Ilono4ka oTMeTKH JoKHA OBITh TOBEPHYTA HapyKy. s y1oOCTBa pa3MeneH s
OTMETOK CJIeJTyeT IIPOBECTH JIBe TOHKHE BEepTHUKalIbHbIE TUHUH. Ha o/1HOI pacmonaraeTcst 3HaK OTMETKH,
Jpyrasi OrpaHHYUBACT IMPUHY MOJIOYKH. BermoMoraTenbHbIe JIMHUH (CTHPAIOTCS)
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Pucynoxk 10.11
[Ipemaraercs ciaeayromuil MOPSIOK MOCTPOSHUS yepTexa paspesa (puc. 10.5)

® MPOBOJAT TOPU3OHTATIBHYIO MPSAMYIO, KOTOPYIO IPUHUMAIOT 32 YPOBEHH I0JIa TIEPBOTO ATaKa
(T. e. ee ypoBeHb paBHsercs ormetke 0,000);

® MPOBOJISAT BTOPYIO TOPU3OHTAIHHYIO JIMHUIO, OMIPEISIISIFOIIYIO TIAHHPOBOYHYIO TIOBEPXHOCTh
3eMJIH;

® Ha MepBOIl TOPU3OHTAIBHON MPSAMOI, 0003HAYAOIIEH TUHUIO YUCTOTO IOJa, OTKIAIAbIBAIOT
paccTOsTHUE MEXTY COOTBETCTBYIOIIMMH KOOPIMHAIIMOHHBIME OCSIMH. DTH pa3Mepbl OepyT ¢
YyepTeka MiIaHa 31aHus. Yepes3 3TU TOUKH MPOBOST BEPTUKATIBHBIC TIPSIMBbIE (OCH CTEH);

e 10 00e CTOPOHBI OT BEPTHKAIBHBIX MPSMBIX Ha PACCTOSHUH, OIMPEACISIONEM TOJIIIHHY
HApYXHBIX, BHYTPCHHUX CTCH M TIEPErOpOJIOK, MOMABIINX B pa3pe3, MPOBOASIT MX KOHTYPHI
TOHKUMHU JIMHUSAMU. J[ajiee mpoBOIST rOpU30HTATbHBIE IMHUW KOHTYpA IM0JI1a, TOTOJKA | T.11.;

® IPOBOJIAT KOHTYPHI IIEPEKPHITHIA,

e 1300pa)karoT JAPYrue IEMEHTHI 3/1aHHsl, PACIOJIOKEHHBIE 33 CEKYIIEH MIOCKOCThIO (KPBIILY,
MIEPETOPOJIKH H T. I1.), HAMEYAIOT KOHTYPHI IIPOEMOB;



® TIPOBOJST BEIHOCHBIEC U Pa3MEPHBIC JIMHUM, BHIYEPUMBAIOT 3HAKU BHICOTHBIX OTMETOK;

e 00BOAAT KOHTYpPHI pa3pe3a JIMHUSAMH COOTBETCTBYIOLIEH TONIIUHBI, HAHOCAT HEOOXOAUMBIE
pa3Mmepbl, OTMETKH, Mapku ocel u T. m. [lemaroT HeoOXOJUMBIE HAINMHUCH M YIAJIAIOT
HEHY>KHbIE JIMHUU TTOCTPOECHUSI.

DTy Mocne0BaTeIbHOCTh OCTPOCHUS PUMEHSIIOT TSI H300paXXEHUS apXUTEKTYPHOTO pa3pesa.
[TopsimoK MOCTPOEHUST MOKET HECKOJIBKO M3MEHUTHCH. lIpu mocTpoeHMM KOHCTPYKTHBHOIO pa3pesa
Takasl IOCJIEJOBATEIbHOCTh coxpaHsercs. OnaHako Oojiee IeTalbHO BbIUEPUMBAIOT KOHCTPYKTHBHBIE
3JIEMEHThI, 0003HA4YalOT Y3Jibl (OKPY>KHOCTBIO WJIM OBAJOM) JJsl JAajibHEIned pa3paboTku, Ass
MHOT'OCJIOMHBIX KOHCTPYKLUH JAIOTCS 3TaXKEPKU, IUTPUXYETCS KOHTYP €CTECTBEHHOIO I'PYHTA U APYTUX

DJICMCHTOB.

B oriauume oT pas3pe3oB B MAaIIMHOCTPOUTEIBHOM YEPYEHHM, KOHCTPYKTUBHBIE 3JEMEHTHI
3/1aHus, NONABIINE B Pa3pe3, HO BHIIOJHEHHBIE U3 MaTepHalla, SIBISIONIETOCS OCHOBHBIM JUISl JAHHOTO
3[aHMS WM COOPYXKEHHUs, HE IUTPUXYIOT. B 3TOM ciydae TOJIBKO Y4YaCTKM CT€H, OTIMYAarOLIUXCS
MaTEPHAJIOM, BBIIEIAIOT YCIOBHON IITPUXOBKOM.

Hanpumep, B 37aHUHU U3 KUPIIUYA MITPUXYIOT KeJIe300€TOHHBIE OANKU-TIEPEMBIUKU WIIN PSIOBYIO
KUPIHUYHYIO KJIaJIKy B CTEHaX M3 KPYMHbIX OJIOKOB.
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Xon pa6oTsi:

paboTa BBINIOJIIHAETCS B paboueit TeTpaau.
1. ITepeuepTuTh pazpe3 MPOMBIIIICHHOTO
3nanus (puc.10.12), ykazatb
KOHCTPYKTHUBHBIC 3JI€-MEHTHI,
MOKa3aHHbIE Ha pa3pese

2. VI3y4uTh TEMY U OTBETUTH B TETPAIH HA
CJIETYIOIIINE BOIPOCHI:

Urto Ha3bIBaeTCs pa3pe3om?

2. Kaxkue ObiBaroT pa3pesbl?

3. Kakwue pa3mepsl IpoCTaBIsIFOTCS
Ha pa3pe3ax U B KaKUX eIMHUIAX
u3Mepstorcs’?

4, Kak ompenennts OTMETKY
KPaHOBOTO PEIbCa; BEICOTY OKOHHOTO
IIpoeMa U KOJIOHHBI; pa3HHIly B OTMETKE
oJia ¥ YPOBHS 3€MJIH; BEICOTY M (hopmy
MOTIEPEYHOI0 CEYSHMS MTOJIKPAaHOBOM
Oanku?

5. Uro o3Hauaer 3anuch Q=5T,
1=165007? ,

6. KakoBa riryOuHa 3aj105keHus
¢hyH1aMeHTOB?

7. KakoBa oTmMeTka KOHCOJIH
KOJIOHHBI?

8. KakoBa mmprHa mo/1omBbl
¢byHnamenTa?

Puc.10.12 Pa3pe3 npOMBINIUIEHHOTO 31aHUS

BeinosiHeHHe AaKCOHOMETPHYECKHX NMPOCKIMI 31aHHS.
Heawb padotsl: [loctpoenne ppoHTanbHON N30METPUYECKON U (HPOHTATBHON AUMETPHUUECKON
IIPOEKIMH U BBINOJIHEHUE TOPU3OHTAIBLHOTO pa3pes3a 3JaHusl.

IMPAKTUYECKAS PABOTA Ne 14
Tema 13. AkcoHOMeTpPHYECKHE TPOEKINH.

Ilepeyenb UCMOIb3yeMOro 000pyA0BaHUA
[Tpucnocobnenus, TpUHAUIEKHOCTH U MaTepHalIbl: YepTeXHas J0CKa, yepTexHas Oymara, Habop
KapaHJalen, JIACTHUK, PEHCIINHA, JIMHEVKN U TPEYTOJIbHUKH, TPAHCIIOPTUP, TOTOBAJIBHS.
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Teopernyeckas yacTb

Bupl akcoHOMETpUUYECKUX TTPOCSKIIMIA

[TpsiMoyToIBbHBIE TPOSKIUH MpeMeTa (BUABI CIIepeIH, CBEpXY U COOKY) BMECTE C pa3pe3aMu U
CEUCHMSIMU MO3BOJISIIOT BBIIBUTH (DOPMY U pa3Mepsl IpeAMETa U €ro 4acTel, Kak BUAMMBIX, TaK U
CKpBITHIX. OIHaKO IPSIMOYTOJIbHBIE MPOEKIUU HE 00J1a1at0T JOCTaTOYHOM HAMISIIHOCTBIO. [loaTOMY
BO3HUKAET HEOOXOAUMOCTb B TAKMX M300paXKEeHUAX, KOTOpbIE, 00Ja/1asi HarIAJHOCTBIO, BMECTE C TEM
naBajiy Obl IPECTaBICHUE U 00 OTHOCHTENBHBIX pa3Mepax mpeamMera u ero popme. Takum BugomM
N300pakeHUH ABISIOTCS AaKCOHOMETPUYECKUE MPOEKIIHH.

AKCOHOMETPUYECKHUE NMPOEKIIUU — 3TO HAIISIAHbIE N300payKEHUS IPEAMETA, II0JTy4yaeMble
napajuiesIbHbIM IPOELIMPOBAHUEM €0 Ha OJIHY INIOCKOCTh IMPOEKIIMK BMECTE C OCSIMU IIPSIMOYTOJIbHBIX
KOOpPJMHAT, K KOTOPBIM 3TOT IIPEIMET OTHECEH.

[IpsiMble TMHUU U IIJIOCKKE QUTypBI IPEAMETA, apajuleIbHble MEXY 000, n300pakarTcs
napajieIbHBIMU ¥ B aKCOHOMETPUH. PaccMOTpUM MPOEKIIMOHHYIO MOIENb, M300paXeHHyo Ha puc. 12.1
PazmMeps! npu3Msl (IPSAMOYTOJIBHOIO Hapaiesienue1a) ONpeAestoTcs JJIMHON ee pedep, CXOIAIIMUXCS
B oJ{HOU TOUKe. O003HAaYMM 3Ty BepiiuHy mpu3mbl OykBoii O. [Ipo-Beaem dyepes3 pedbpa npu3Mbl IpsSMbIe
0X, OY, OZ u npuMeM X 3a OCH MPSAMOYTOJIbHOW CHCTEMbI KoopauHaT. OTIIONKUM Ha KaXKJI0H OCH
SIMHUILY U3MEPEHHUS €y, €y €, . Pacronoxxum 3a npusmoit miockocts K. Bribepem HanpaBieHue
npoenupoBanus (0Tpe3ok ST) u cripoerpyeM Npu3My Ha II0ckocTh K napamienbHbIMU Ty4aMu
BMECTE C OCSIMU MPSAMOYTOJIbHON CUCTEMbI KOOPJIMHAT U €JUHULIEH n3MepeHus Ha ocsix. [lonmyyennoe
n300pakeHne Ha mIockocTH K OyaeT akcOHOMETpHUECKON MPOEKIEeN IPU3MBI.

AKCOHOMETPUYECKHE MPOCKIIMY HA3bIBAIOT MPSMOYTOJILHBIMHU, €CIIM HampaBJieHne npoenupoBanus ST u
IPOCLUPYIOLINE IPSIMbIe EPIEHIUKYIIAPHBI IIIOCKOCTH K M KOCOYTOJIbHBIMHU, €CIIM HallpaBJIeHUE
npoenupoBanus ST He MEPIEHIUKYISPHO IMIIOCKOCTH aKCOHOMETPHUYECKUX IpoeKimii K.

[Tpoeknuu ocelt koopauHat Ha IockocTh K — 0'X', O V' u O'Z' Ha3bIBatOT aKCOHOMETPUUCCKUMHU
OCSIMHM, a IPOEKIIUU €JMHUILIBI H3MEPEHHS €y, €y U €; — aKCOHOMETPHUYECKMMU €IMHALAMU U3MEPEHHUS.
B 3aBuCHUMOCTH OT 10JIO’KEHUS TIpeIMeTa U 0Ceil KOOPJMHAT OTHOCUTENIBHO IIOCKOCTH MPOEKIHUH, a
TaK)X€ B 3aBUCHUMOCTH OT HalpaBJCHUs POECLIUPOBAHUS €IMHULBI H3MEPEHUS IPOCIUPYIOTCS B 00IIEM
cllyyae ¢ UCKaxeHueM. MckaxxaroTces 1 pa3mepsl IPOSLUPYEMBIX PEIMETOB.

OTHoO1IEHNE IMHBI aKCOHOMETPUYECKON €TMHUIIBI K €€ UICTUHHOMN BEJINYMHE Ha3bIBAIOT I10KA3aTeNEM
WK KO3 PULIMEHTOM HCKaXeHUs [l JaHHOU ocH. Iloka3areny uCKakeHus 10 aKCOHOMETPUUYECKUM
ocsiM paBHbL: 110 ocu O'X' — e'y/ex = p o ocu O'Y' —e'y €y =q, no ocu 0'Z' = ¢',/e; =1T.

AKCOHOMETpPHUYECKHE MPOEKIIUU HAa3bIBAIOT H30METPUUECKUMH, €CIH KOI((UIIMEHTHI HCKAXKEHUS
10 BCEM OCSIM PaBHBI (p = ( = I'); JUMETPUUYECKUMHU, €CITU KOIPPHUIIMEHTHI HCKA)KEHUS PaBHBI [0 IBYM
ocsM (p =T), U TPUMETPUUECKUMH, €CITU Bce KOA(PPUIMEHTHI UCKAKEHUS pa3InYHBbI.

Jlj11 aKCOHOMETPUUECKUX N300pakKeHUI MTPeIMETOB IPUMEHSIOT MATh BUJOB
akconoMetrpuueckux npoekiuit (IOCT 2.317—69%): npsiMoyroiabHble — U30METPUUYECKUE U
JUMETPUYECKUE, KOCOYToJIbHbIE — (DPOHTAIbHBIE AUMETPHUUECKHE, (PPOHTATbHBIE H30METPUUYECKUE U
TOPU30HTAIIBHBIE N30METPUUECKNE. PacCCMOTpUM Ka)KbIi BUJI aKCOHOMETPUYECKHUX MPOEKIUH.

[IpsiMmoyronbHbIE aKCOHOMETPUUYECKUE TPOEKIIUN

IIpssmoyronbHast U30MeTpUUYECcKas MPOEKIMs. DTOT BUJ aKCOHOMETPUYECKUX MPOEKIIMH —
MPSIMOYTOJIbHASI U30METPHSI — LIMPOKO PACIIPOCTPAHEH Oyiaroapst Xopouei HariasAHOCTH
n300pakeH U MpocToTe NOCTpoeHU. B npsimoyronsHON n3omerpun (puc. 12.2, a)
akconometrpuueckue ocu OX, OV, 0Z pacnionoxens! o yriaamu 120° ogHa x apyroi, ock 0Z —
BepTUKaTIbHas1. AkcoHomeTpuueckre ocu OX u OV ynoOHO CTpOUTb, OTKIIA/bIBAS C TIOMOLIBIO
yrosibHHKa OT ropu3oHTanu yrisl 30°. KoadduuneHT uckaxeHus 1mo BceM 0csM OJIMHAKOBBIN U paBeH
0,82. UT0oOBI yIpOCTUTH MOCTPOEHUE MPSIMOYTOJIbHON H30METPUH, TPUMEHSIOT MPUBEACHHBIN
koa¢hduLMeHT ucKaxkeHus, paBHbld enunue (0,82X1,22). B aTom citydae npu nocTpoeHUn
aKCOHOMETPHUYECKUX U300paKeHHI pa3Mephl YacTel Mpeamera, napajuieabHble HallpaBIeHUSIM
aKCOHOMETPHUUYECKUX OCEH, OTKIIAAbIBAIOT 0€3 COKpAIIEHU — B UCTUHHYIO BEJINUHHY.

[TocTpoeHne npsIMOYTOJIBbHOM H30METPUH Ky0a ¢ OKPY>KHOCTSMH, BIMCAHHBIMHU B BUJUMBIE €TO
rpanu (pucl2.2, 6). [Iposenem akconomerpuueckue ocu OX, OV, 0Z. Ha ocsix OX u OV oTiiox
orpe3ku OA u OB, paBnble yuHe pedpa kyba. U3 Touek A a B nposenem npsimbie AC u BC,
napanenbHble cooTBETCTBEHHO ocaM OV u OX, no B3aumHoro nepeceuenus B Touke C. HuxHss rpasb
KyOa (kBajsipaT) n3o00paszurcs pomoom. 13 gerpipex ero Bepmun O, A, C, B oTiio)kuM oTpe3ku
BEPTUKAJIBHBIX MIPSIMBIX, paBHBIE 110 pazMepy pedpam kyoOa. [loaydeHHbIe TOUKH COSAUHUM MPSIMBIMH,



napajuiebHBIMA aKCOHOMETPUIECKUM ocsiM. [lomydnm n3o0paskeHre BepXHel U IByX OOKOBBIX
BHJIUMBIX TpaHel Kyoa.

OKpy>KHOCTHU, BIIUCAHHBIC B IPSIMOYTOJILHYIO U30METPHUIO KBAIPATOB—TPEX BUAUMBIX I'paHei
Ky0a, mpeICTaBIISAIOT cO00# muncel. bonbinas ock amaumncoB pasHa 1,22D), a manas — 0,71D, raoe
D— nuameTtp nzobpaxkaemMoil OKpY>XKHOCTH. BoJbIIIMe OCH 3JUTUIICOB MEPIICHAUKYISPHBI
COOTBECTBYIOIIIUM aKCOHOMETPUYECKHM OCSIM, & MaJIbIe OCH COBIIAJAI0T C 3TUMH OCSIMH U C
HampaBJIEHUEM, IEPIICHIUKYIISIPHBIM IIOCKOCTH I'paHu Ky0a (Ha pUCYHKE — YTOJIIICHHBIE ITPHUXH).

Puc.12.1

Puc. 12.2

3Hast pa3Mephl OCEH AIUTUTICA, €T0 MOXKHO MTOCTPOUTD U IPYTrUM crtoco0oM. OOBIYHO IUTHIIC
cTpoAat 1o BocbMu ToukaMm (Puc. 12.2, a). CHauasa cTpoaT akCOHOMETPHIO KBajipaTta — poMO. YeTsipe
TOYKH 3JUIMIICA JIEXKAT Ha CEpPeIMHE CTOPOH poMOa; YeThIpe IPYyruX — Ha ero AUaroHaisx. YToosl
HANTH 3T TOYKH, BHIMOJIHUM ClIeyIolue nocTpoenus. Ha moioBuHe m0060# U3 CTOPOH poMba CTpoUM
MPSIMOYTOJIBHBIN paBHOOEIPEHHBIN TPEYTOJIbHUK. 3aTEM PainyCOM, PaBHBIM €0 KaTeTy, U3 CEepEeIUHBI
CTOPOHBI poMOa Jie1aeM Ha 3TOH CTOPOHE 3aCE€UKH U U3 MOJTYYEHHBIX TOUEK IPOBOIUM IPsSIMBIE,
napajuiesbHble CMEXHBIM CTOPOHAM poMOa. DTH MpsIMbIE NIEPECEKYT AUaroHajli B UCKOMBIX TOUKaX,
KOTOpBIE IEPEHECEM Ha IMarOHAIH APYrux rpaHei. [lomydeHHble TOUKN IIIUIICA COEIUHUM C
ITOMOUIBIO JIEKAJIA.

YroObl yIpOCTUTH TOCTPOEHUS], PEKOMEHAYETCS 3aMEHSTh JIJIUIICHI OBAJIAMHU, OCH KOTOPBIX
paBHBI OCSIM 3JuIHUIICa. MOXKHO CTPOUTH OBaJl IO YETHIPEM TOUKAM — KOHIIAM COIPSHKEHHBIX TUAMETPOB
IUTUIICA, PACTIONOKEHHBIX Ha akCOHOMeTpHueckuX ocsix (Puc. 12.2, 6). Yepes Touky O mepecedyeHus
COTIPSIKEHHBIX TMaMETPOB JJUIUIICA TPOBEIEM TOPU3OHTAIBHYIO U BEPTUKAIBHYIO MIPSIMbIE U OMUIIEM U3
Toukd O OKPYKHOCTh PainycoM, PaBHBIM ITOJIOBHHE CONPsDKEHHBIX AruaMeTpoB AB = CD. Ora
OKPY’KHOCTb TlepecedeT BepTUKaIbHYIO JUHUIO B Toukax 1 u 2 (neHtpsl aByx ayr). 13 touek 1, 2
panuycom 2—A nnu 2—D onmmem nyru okpyxxkHocteil. Pannycom OE cnenaem 3aceuku Ha
TOPU30HTAIBHOMN NPSIMOM M MOIYYHUM elnle J1Ba neHTpa ayr 3 u 4. Touku K conpsxeHus onpenensrorcs
JUHUAMH, COEAUHSIOINMMU HEHTPHI 2, 3 U 2, 4 conpsAraeMbIxX IyT. 55

Ha akconomeTrpuueckom n300pakeHUN MOKHO MOKa3aTh HE TOJBKO BHEIIHIOW (GopMy
IIpeIMETa, HO M €r0 BHYTPEHHEE YCTPONCTBO, BBIIBUTDH, HAIIPUMED, IPUMBIKAHUE APYT K APYTY
OT/ICTIbHBIX JIEMEHTOB KOHCTPYKTHBHOTO y37a (Puc. 12.3).



[IpsmoyronbHas TUMETpUYECcKast MPOSKIHsl. AKCOHOMETPUIECKHIE H300paKEHUSs, TOCTPOSHHBIC B
MIPSIMOYTOJIBHOM TUMETPHUIECKOMN MPOEKITUU — MPSIMOYTOJILHON JUMETPHH, 00JIa1al0T HAMITyqIen
HarJISTHOCTHIO, OJTHAKO TIOCTPOCHUE N300paKEHUN CII0KHEE, YEM B MPSMOYTOJIHHOW U30METPHH.
AKCOHOMETPHUYECKHE OCH PACTIONAraroTcs cienyromum oopasom (Puc. 12.4, a): ock 0Z HanpaBieHa
BEPTUKAIBHO BBEPX, @ ocd OX u OY cOoCTaBIsAIOT C TOPU3OHTAIIBHON JTMHUEH, POBEICHHON Yepe3
Havayo koopauHat (Touky O), yribl COOTBETCTBEHHO 7 1 41°.

[TonoxeHnue oceit MOXKHO ONPEACTUTH TAKXKE, OTIIOKHUB OT Hadajla KOOPAMHAT B 00€ CTOPOHBI 1O
BOCEMb IPOU3BOJIbHBIX €AUHHUIL. Yepe3 moTyuyeHHbIE BOCbMbIE TOUKHU JEJICHUS IPOBOAST BHU3
BEpPTUKAIbHBIC JTUHUU U Ha JIEBOW BEPTUKAIM OTKJIAIBIBAIOT OJIHY €AMHUILY, a HA TPaBOl — CEMb.
CoenrHUB MOJYYEHHBIE TOUYKH C HAa4YaJI0M KOOpAMHAT, OnpeaessitoT HanpaBieHue oceit OX u OVY.

Puc. 12.3
Koaddunmentsr nckaxenuii mo ocsim OX u 0Z pasubl 0,94, a mo ocu OY — 0,47. [{ns ynporieHust
PEKOMEHIyeTCsI MPSMOYTOJIBHYIO TUMETPUIO CTPOUTD B MIPUBEACHHBIX KO (GULIMEHTAX UCKAXKEHUI: 10
ocsim OX u 0Z — 6e3 cokpaienuid, a mo ocu OY — ¢ cokpaiieHrem B 2 pasa.
[TocTpoenue mpsiMOYTOJIbHON AUMETPUH Ky0a ¢ OKPY>KHOCTSMHU, BIIMCAHHBIMU B TPU BUJIUMBIE €TI0
rpanu (Puc. 12.4, 6).
OKkpy>KHOCTH, BIIMCAaHHBIC B BUJUMbIC TpPaHU Ky0a B
MPSIMOYTOJIBHOW JTUMEPUH, MPEACTABISAIOT COOO0M IUIUTICHI
nByX BuAOB. OcH 3IUIHIICA, PACIIONIOKEHHOTO B TPaHH,
KOTOpas nmapajuiesibHa KOOpAUHATHOM MTocKocTH X0Z,
paBubL: Oonbiias ock — 1,06D), manas — 0,94Dy rne D —
JMaMeTp OKPY>KHOCTH, BIIMCAHHOM B rpaHb KyOa. B n1Byx
JIPYTUX 3JUIHIICAaX OonblIue ocu Takxke paBHbl 1,06D, a
Majbie ocHu B 3 pasa kopoue, T. €. 0,35D.
[TocTpoenue mpsIMOYTONbHON AUMETPUHN OKPY>KHOCTEH
(oBaJIOB), BITMCAHHBIX B aKCOHOMETPHIO KBAIPATOB, YI00HEE
BBITIOJTHSATH M0 BOCBbMH TOUKaM. UeThIpe U3 HUX
PacrosIoKeHbl Ha CEPEMHE CTOPOH KBAPATOB, a Ipyrue
YeThIpe TOUKH — Ha AuaroHainsx. OHU ONpeAensoTcs ¢
MTOMOIIIBIO0 PABHOOEAPEHHOTO MPSMOYTOJIBHOTO
TPEYTOoJIbHHUKA, TOCTPOSHHOTO HAa TIOJYCTOPOHE KBaApaTa,
Kak MmokaszaHo Ha puc. 78, a u Puc. 12.4, 6.
Bri6upast Bug npsMOyrolbHOM aKCOHOMETPUUIECKON
MIPOCKIIMH, CJICTyeT UMETh B BUIY, YTO B MPSAMOYTOJIBHOM
nzometpuu (Puc. 12.5, a) moBopoT 60OKOBBIX CTOPOH
TpeIMeTa MOTy9JaeTcs OMHAKOBBIM U TIOITOMY M300pakeHHE WHOTIa OKAa3bIBACTCS HE HATJISTHBIM.
Kpowme Toro, yacTo AuaroHaibHbIe B IJaHe pedpa mpeaMeTa Ha H300paKEHUH CITUBAIOTCS B OJIHY
JUHUIO. DTH HEJIOCTATKH OTCYTCTBYIOT Ha N300paKEHUSIX, BBHITIOJTHEHHBIX B MIPSMOYTOIBHON JUMETPUU
(Puc. 12.5,6).
KocoyroiapHble akCOHOMETPHUECKHE TTPOSKIIMH XapaKTePU3YIOTCSI IBYMSI OCHOBHBIMH ITPU3HAKAMH:
MJIOCKOCTh aKCOHOMETPUYECKUX MPOEKIIUI pacroiiaraercsi napauieIbHO OJHON U3 TpaHell mpeamera,
KOTOpasi n300paxkaercs 0€3 UCKaKEHUST; HallpaBJIeHUE TTPOCIIUPOBAHUS BIOUPAETCSI KOCOYTOJIBHOE (
COCTaBIISIET C MJIOCKOCTHIO MPOEKIIMI OCTPHIN YTO), 4TO 1ae€T BO3MOKHOCTH CIIPOCIIUPOBATH U JBE
JpyTHE TPAaHU WA CTOPOHBI TIPEJMETA, HO YK€ C UCKAKCHHUEM.

Hazpanwne ppoHTanbHAs WM TOPU3OHTATIBHAS ONPENEISIeT MOJ0KESHHE MII0CKOCTH
aKCOHOMETPHUYECKUX TPOCKITUH OTHOCUTEIFHO OCHOBHBIX CTOPOH HMJIM TPAHEH MpeIMeTa.
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Puc. 12.4 Puc. 12.5 ‘

AKCOHOMETpPUYECKHE H300paXKEHUS IPEAMETOB IMPH KOCOYTOJILHOM MTPOCIIMPOBAHUHT
OKa3bIBAIOTCS] MEHEE HAIJIAHBIMU, YEM IIPU IPSIMOYTOJIbHOM IIPOELUPOBAHUH.
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) Prc. 12.6

N300paskeHHBIE IPEIMETH BOCITPUHUMAIOTCSI HECKOJIBKO 1e(hOPMUPOBAHHBIMHU, CO
CKOLLIECHHOCTbBIO B HAIPABJICHUH, IEPIEHANKYISIPHOM IUIOCKOCTH NpoeKuuil. OaHaKko n300pakeHus B
KOCOYT'OJIbHON aKCOHOMETPHUHU 00JIaJIaf0T BaXKHBIM IPEHMYIIECTBOM, KOTOPOE JOBOJIBLHO YacTO
UCIOJIb3YIOT B TEXHUYECKOM YEPUYEHUU: TUIOCKUE DJIEMEHTBI IIPEIMETA, TapaJlJIeNIbHbIE INIOCKOCTH
AKCOHOMETPHUUYECKUX MPOEKIUH, IPOeLUPYIOTCs 0€3 nCKaxeHus. B uepueHnn KocoyrosiabHbie
aKCOHOMETPHUUYECKHE MTPOEKLUHU UCIIOIB3YIOT B CIIydasiX, KOT1a HY>KHO H300pa3uTh 0€3 UCKaKEHUS
YaCTH MpeIMeTa CI0KHON KPUBOJIMHEHHON (HOPMBI.

Puc. 12.6
@poHTaNbHAs AUMETPUUECKas MPOEKIUs. AKCOHOMETpUYECKUE OCH (POHTAIBHON AUMETPUU

pacrionaratot cieayromum oopaszom (Puc. 12.6, a): ocs 01 — BepTukansHas, ocb OX —
ropu3oHTanbpHas, ock O Y nenut yron ZOX nomnosiaM U HanpasieHa BnpaBo BHU3. Ock OY M0okHO
MOCTPOUTb, OTIOKHB OT ropu3oHTasu yroua 45°. ITo ocam OX u 0Z pazmeps! n300pakeHUs
MIPOELUPYIOTCS B UCTUHYIO BEIMYKHY, a 110 ocu OV cokpaiaroTcs BJIBOE.

@dpoHTanbHas AUMETPUUECcKask MPOEKIMs KyOa ¢ OKPYKHOCTSIMU, BIUCAHHBIMU B TPH BUIUMbIE
rpaHu, nokasana Ha Puc. 12.6, 6. B nepenneit rpanu napanienbHON KOOpAUHATHOM miockoctu X0Z
OKPY>KHOCTb M300paxaercsi 0€3 HCKaXKEeHUH, B IBYX JIPYTUX IPaHAX — OJIMHAKOBBIMH JJIJIUIICAMHU,
Oosbime ocu KoTophix paBubl 1,07D, a manmsie — 0,33D, rie D — nuameTp OKpy>KHOCTH, BITUCAHHOM B
rpanu kyoa. HanpasieHust O0JIBIINX OCEH AIIUIICOB OTKIOHSIOTCS OT OOJIbIIEH UaroHanu
aKCOHOMETPHH ONMKUCAHHOTO KBajparta (mapauieiaorpamma) Ha 7°. DTH JUTUTICHI MOKHO BBIYEPTUTD
TaKXe CrocoOoM, yKazaHHbBIM JUIs PSIMOYTOJIbHOM tumerpun (cM. Puc. 12.5,6), Tak kak pa3Hulia B
pa3Mepax ocell OueHb Maa.

IIpumep BbINOJIHEHNUS 3aJaHUS.
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Xox pabdoThI:
1. TTocTpouTh (PPOHTATHHYIO U30METPHUECKYIO IPOSKIIHIO U (POHTAIBHYIO JUMETPUICCKYIO
MIPOEKIIMIO U BBIIOJHUTH TOPU3OHTANIBHBIN pa3zpes 31aHus (cM. 3agaHue rpaguueckoit padbotbiNel2).
2. I3y4nTh TEMY U OTBETUTH B TETPAIH HA CIICITYIOIIHE BOIIPOCHL:
1.YTto Ha3BIBAIOT aKCOHOMETPUUYECKON MTPOCKIIUCH?
2. B uem oTimdrie MEX1y IPsIMOYTOJIbHBIMU U KOCOYTOJIbHBIMUA aKCOHOMETPUYECKUMU
MPOEKIUAMU?
3. HazoBuTe BUBI CTAaHIAPTHBIX aKCOHOMETPUUYECKUX TTPOCKITUH.
4. Yro Takoe mokazareiau uiu Ko3(pPUIHeHTbl HCKaKeHUs?
5. Kakue akcOHOMETpHUYECKUE MTPOCKIIMY HA3BIBAIOT M30METPUUYECKUMU, a KAKHE —
JTUMETPUYECKUMU?
6. Kakyto cucreMy KOOpJIMHAT MPU TOCTPOECHUU aKCOHOMETPHH MPEIMETa HA3bIBAIOT
BHYTpPEHHEMN?

IMPAKTUYECKAS PABOTA Ne 15
Tema 13. AkcoHOMeTpUYECKHE NPOEKIIHH.
BeinosiHeHHe CTPOUTEIBLHOIO YepTeska (m1ana, gacan).
Hean paboThi: BeimonHnenue miana u ¢acaga B IpOSKIIMOHHON cBsi3u. COBEPIIICHCTBOBAHUE YMEHUHN U
HAaBBIKOB B BBINIOJTHEHUU CTPOUTEIBHBIX YepTexel. M3yueHne ycloBHOCTEN U MOPsI/IKa BBINOJHEHUS U
0 OpPMIIEHHUSI CTPOUTENIBHBIX YEPTEKEH.
Ilepedyens ucnoib3yemMoro o00pyaoBaHus
[IpucnocoOnenus, NpUHAAICKHOCTH U MaTEpUaJIbl: YepTEXKHAsI TOCKa, YepTexkHas Oymara, Habop
KapaHJiauen, JJaCTUK, pelCIINHA, IMHEWKN U TPEYTOJIbHUKH, TPAHCIIOPTUP, TOTOBATIBHS.
Teopernyeckas 4acTb
3agaHue no oOIIeCTPOUTEILHOMY YEPTEXKY MPEACTABIAET COOO0M CXeMaTHUECKUI yepTex MIaHa 3JaHus,
¢dacana u pazpesa. Yuaiemycs ciaeayeT co001aTh TaKyIo K€ OCIe10BaTeNbHOCTh IPY BBITTIOJHEHUH
3aaHusl. BeruepunBanue 3aHUS TOJDKHO OBITh HAYATO C MJIAHOB TaXKEH, OCTIE Yero BHIMOIHSIIOT
paspes 3a7aHusl 1o JIECTHUYHOM KJIETKE, 3aTeM 4epTaT (acas.
PacnonoxeHnune BUI0B (IIPOEKIMIT) Ha YepTeKe U CBA3M MEX/ly HUMH BBIICPKUBAIOTCS HA OCHOBE
OOBIUHBIX ITPABUJI IPOECIIUPOBAHUS.
JIunelinble pa3Mepsl Ha IJIaHaX U pa3pe3ax HaHOCSATCSA B MUJUTMMETpPaX, YPOBHHU Ha pa3pe3ax B METpax,
Ha y3Jlax B MHJUTUMETpax.
Ha nnane nokasbIBalOT pacnoioKeHUe MOMENIEHUN BHYTpU 3aHus (TUIAHUPOBKA), MECTa JIECTHUUHBIX
KJIETOK, BHYTPEHHUX KaUTAJIbHBIX CTEH, IEPEropoIoK U T.11. Heo6Xxoaumo ciiequTh 3a TeM, 4YTOObI Ha
IJIaHaX 3Taked CoBNaJald KOOPAMHAIMOHHBIE OCH HAPYHBIX U BHYTPEHHUX KallUTaIbHBIX CTEH.
Bce HapysKHBIC M BHYTPEHHHE KallUTaIbHBIC CTCHBI, 4 TAKIKE OTAEIIBHO CTOSIIIME OIOPEI (KOTOHBI BQ
CTOJIOBI) TOMKHBI UMETh KOOPAUHAIIMOHHBIE OCH. OCH CTEH JIOJKHBI UMETh TaK Ha3bIBAEMYIO MTPHUBSI3KY.
Bo BHYTpeHHHUX HECYHIMX CTE€HAX U OTJENBbHO CTOALIMX OMOpaxX KOOPAWHAIMOHHBIE OCH PACIONIaratoT
10 TEOMETPUUECKOMY LIEHTPY CEUEHUs BEPXHEW 4acTU ONOP WM BEPXHEHN YaCTH CTEHBI.



B HapyxHBIX cTeHax TonmuHoM 510 MM KOOpAMHALIMOHHASA OCh NpoiineT Ha paccTossHuU 200 MM OT
BHYTpPEHHEH I'paHy CTEHBL. B IeCTHUYHBIX KJIETKaX BHYTPEHHEH rpaHbl0 CYUTAETCS Ta, KOTOPas
oOpaiiieHa B CTO JTECTHHYHOM KJICTKH.

B rabapurax miana HeoOX0IUMO HaHECTH pa3Mephl BCEX MOMEIICHUN B YUCTOTE, T.€. OT CTEHBI JI0
cTeHbl. HaHecTu TONIINMHY CTE€H U EPEropoJoK, pa3Mepbl IPOEMOB BO BHYTPEHHUX CTEHAX U
neperopojkax. [loka3zaTe NpuBsI3Ky MPOEMOB K OMKaNHIIINM CTEHAM HJIM KOOPAUHALMOHHBIM OCSIM.
Xon padorhl:

1. Berueptuth miaH, gacaj, pazpes Mo JECTHUYHOM KJIETKE B IPOSKIIMOHHOW CBA3M B MaciuTabe
1:100. B xauecTBe MaTepuana Il HAPY>KHBIX U BHYTPEHHUX KAlUTAIbHBIX CTEH PUHSATH
kuprud (pazmep 250x120%65), st pyHmaMenTa - 0€TOH, /IS IOKPBITUS — COOpHBIC OETOHHBIC
TUTUTBI, JIJIs1 KPOBJIM - CTallb. Hapy)kHbIe CTEHBI IPUHSATH TOJIIMHON B 1Ba KUpnuya, T.e. 510 mm,
BHYTPEHHUE KalUTAJIbHBIE CTEHBI - B 1,5 kuprmua (380 Mm), meperopoaku (HE3aBUCUMO OT
Matepuaina) -100 mm. ToammHy MEXy3TaXKHOTO NEPEKPHITHS IPUHATH 420 MM. YKJIOH KpOBIIU
qurst cranm 18°, wnul/5...1/6 BBICOTHI K MepEKPhIBAEMOMY TMPOJIETY 3/1aHusl. PaboTy BBIMOTHATH
Ha JicTe BaTMaHa popmara A2 KapaHIaIioMm.

2. V3yuuTh TEMY U OTBETUTH B TETPAAU Ha CJIEIYIOIINE BOIPOCHI:

B kakux equHUIIaX U3MEPSIOTCS JIMHEHHBIE pa3Mephl?
UTo nokaspIBaroT Ha I1aHax?

['ie npoBOAST KOOPIMHAIIMOHHBIE OCH?

Urto Takoe YUCThIE pa3Mephl?

Kaxk nomken mpoxoauTh pa3pes Mpu HATUYUH JIECTHUIIBI B
HOMEIEHUU?

Uro Takoe « npuBsA3Ka»?

Kakas ormeTka y uncroro nona?

agrONE

No

Ilpumep évinonnenusn 3a0anus
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IMPAKTUYECKAS PABOTA Ne 16
Tema 13. AkcoHOMeTpHYECKHE TPOESKIUM.
BbinoJsiHeHHE CTPOUTEJIBLHOIO YepTeska (pa3pes). 59
ean pabdoThi: BeimomHenne pa3zpesa B MPOSKIIMOHHOM CBS3H C MJIAHOM U (acaoMm.
CoBeplIeHCTBOBAaHWE YMEHUI U HABBIKOB B BBINIOJHEHUU CTPOUTENBHBIX uepTexend. 3yuenue
YCIIOBHOCTEW U MOPSKA BBIOJIHEHUS U 0POPMIIEHHUS CTPOUTENBHBIX YEPTEKEH.
Ilepedyens ucnob3yemMoro 000pya0BaHus



[TpucnocoOnenus, TpUHAUIEKHOCTH U MaTepHalIbl: YepTeXHas J0CKa, YepTexHas Oymara, Habop
KapaHJanieH, JaCTUK, peUCIINHA, TUHEUKU U TPEYTrOJIbHUKH, TPAHCIIOPTUP, TOTOBAJIbHS.
Teopernyeckas yacTb

Pazpes nenarot Tak, yTOObBI IMHUS pa3pe3a MPOXOAnIa MO JIECTHUYHOMY Mapiy (€ciu Takoi uMeercs).
Ha pa3pe3se moka3biBatoT OCHOBHBIE BBICOTHI 371aHUs. B 3a1aHuy BBIOIHSIOT

apXUTEKTypHBbIN pa3zpe3. Ha pa3pese moka3plBatoT BCe TO, UYTO HEMOCPEICTBEHHO JIEKUT B CEKyIIEeH
IJIOCKOCTH, U BCE TO, YTO HaXOAUTCS 3a Hell. Ha HeM npocTaBiisAioT Bce HEe0OX0IMMBIE pa3MepBl,
XapaKTepU3YIOLUE BHICOTY TOMELICHUH 1 OT/IEJIbHBIX 3JIEMEHTOB 3/1aHNi. BHyTpeHHue pazmepsl —
BHYTPHU KOHTYpa 3aHHUs, HApYKHbIE — 33 KOHTYPOM.

Jlis 0003HaYeHUsl ypOBHEH 3JIEMEHTOB B TOPU30HTAJILHOM HalpaBJIEHUH IPUMEHSIOT 3HaK B BUJIE
ctpenku ¢ yriaom 90°. Ctpenku oOpalieHbl BEpIIMHONW BHU3 WM B BEPX U OMHPAIOTCS HA
TOPU30HTAJIBHYIO JIMHSAO (BBIHOCKY) TOTO MM UHOTO YpoBHA. OTMETKH, XapaKTepU3YIOLIUE BBICOTY
YPOBHEH, YKa3bIBAIOT B METPAX ¢ TpeMs 3HaKamu. [110cKkocTh, OT KOTOpoii 6epyT Hayano oTcyera
MOCJIEIYIOIUX YPOBHEH, 0003HaUal0T HyIeBOM oTMeTKOM «0,000.

[Tnockocty, nexariue Hike, 0003Ha4al0T 3HAKOM MUHYC.

3a HyJeBOH YpOBEHb IPUHUMAIOT YUCTHIN I0J IEPBOI0 3TaXa, OT KOTOPOro U NPUHUMAIOT Jpyrue
BBICOTHBIE OTMETKH. B miane u B pa3zpe3e CTeHbI (IoNaBLIME B pa3pe3) He ITPUXYIOT. BHyTpeHHue
CTEHBI U MIEPErOpoIKA MOKA3bIBAIOT TOIIMHON NPUHATOTO Ul BO3BEIEHUS CTEH CTPOUTEIBHOIO
MaTepuaia B COOTBETCTBYIoLIEM MaciuTade. [lomenienue, riae pacnosokeHa JIECTHULA, TOJIKHO ObITh B
KaIllUTaJIbHBIX CTEHAX. MeX Ty Ta)KHOE IIEPEKPhITHE MTOKA3bIBAIOT ABYMS JIMHUAMHU ( IMHUEH 1oa
BTOPOTI'O 3Ta)Ka U JIMHUEH MMOTOJIKA IEPBOrO 3TaXKa); YEPAAUYHOE MEPEKPHITUE-0JTHON JTMHUEH, TMHUEN
MOTOJIKA IocieHero staxa. [1os mepBoro staka nokaspIBaroT oAHOM auHued. Kapaus (310 mepexon ot
CTEHBI K KPOBJIE) MIOKA3bIBAIOT HA YepTeke. JIecTHUIIAa COCTOUT U3 Maplileil U MI0AA0K,
BbIUEPUYMBAEMBIX Ha IUIaHE U B pa3pese. Mapiu npeacTaBisieT cO00i HAKIIOHHYIO CTYIIEHYaTyIO0 YacTb
JIECTHMIIBI, COEANHSIIONIYIO JBe IIommaaku. OCHOBHOM, 3JIEMEHT Mapllia — CTYIIE€Hb, KOTOPasi, COCTOUT
U3 IPOCTYNH (a) K HOJACTYIEHKa (K) — BBICOTA, HA KOTOPYIO [TOJHUMAETCS YEIOBEK 3a OJIMH LIar.
CornacHo cTtpouTesibHbIM HOpMaM u. nnpaBuiaMm (CHull) BbicoTa cTyneHn — noJaCTyNeHOK
npuHUMaeTcs He 6onee 170 MM;- IMpUHA CTYNIEHH — NPOCTyb — He MeHee 260 mm. [Ipuuem B oiHOM
Mapliie I0mycKaeTcs UMeTh He Oosee 16 cTymneneii u He MeHee 3. BricoTa MpoXo0B MO/1 JIECTHUYHBIMU
IUTIOINAKaMH U MapIlaMu JI0JKHA ObITh B YUCTOTE (J10 HU3a BBICTYIMAIOIIMX KOHCTPYKIIMI) HE MeHee 2
M. JlecTHUYHAs KJIeTKa JOKHA UMETh €CTECTBEHHOE OCBELIECHHE YEPE3 OKHA B HAPYKHbBIX CTEHAX.

JUnist BBIYEpUMBaHUS JIECTHULIBI HA/10 MOJIb30BAThCs CAeyoIMMH JaHHbIMU corstacHo CHully: mupuna
Mapia obkHa ObITh He MeHee 1200 M, moxkapHoe pacctosiHue Mexay Mapmamu — 80...120 mw,
LIMPYHA JIECTHUYHBIX [IJIOLIAI0K — HE MEHEE UIMPUHBI Maplla.

B ocHOBY rpaduueckoii pa30MBKHU JECTHULIBI O€peTcs BHICOTA 3Ta)ka OT 10J1a HIPKHETro ATaka J0 moja
BepxHero staxka. Hampumep, 3100 + 300 — 3400 MM — pacueTHas BbICOTA. 3a/1aeMCsl BBICOTOM
MOJICTyTIeHKa, Harpumep 150 mm.

Haxoaum 4ncio noacTyneHKoB, Ul YeTo IEIUM BBICOTY 3Ta)Ka Ha BBICOTY IIOJICTYIIEHKA,

T. €. 3400 : 150=22,63. [Tony4yaem KOJIMYECTBO MOJCTYNEHKOB B JIByX Mapiax. B kaxnom mapiie
JOJKHO OBITh UETHOE YUCIIO MOACTYNEHKOB TaK Kak MapIuel /1Ba; 6epéM Osnxkaiiliiee 4eTHOE YMCII0
.TIOJICTYTICHKOB, T. €. 22.

M3MeHeHne Konu4uecTBa MOACTYIIEHKOB H3MEHHT BBICOTY IOJCTYIIEHKA. JlenaeM nepepacuer
MOJICTYyIIEHKa, ISl 4ero BeicoTy 3400--nenum Ha 22 (3400:22 = 154,5.-mm). [Tonb3ysice hopmyoii a+h
= 450, BBIUHCIIIEM MIPOCTYIIb, 0TKyAa a = 450-h = 450-154,5=296,5 mm.

Tak kak B Ka)XJIOM MapIlle YUCJIO MPOCTYIEH .Ha OJIHY MEHbIIIE, YEM MOJCTYIIEHKOB, ONPENEINM

3aJI0KeHHe Mapia B tiaHe o ¢popmyne |1=a(n/2 — 1), rae | — nnuna 3anoxenus Mapiia; a —
MIPOCTYTIb; 1. — KOJHYECTBO TOACTYIIEHKOB.
[Toncrapnsis B popMyIly HaliZIeHHbIE paHee BETUYMHBI, TOTYYUM 3JI0KEHUE Mapia; | =295,5

(22/2-1)= 295,5x10=2955 mm.

1. BeruepTuTh pa3pes Mo JECTHUYHOM KIETKE B MPOEKIIMOHHOU cBs13u B Maciitade 1:100. B
KauecTBe Marepuala [uisk HapyXKHbIX M BHYTPEHHHUX KallMTAIbHBIX CTEH NPUHATH KUPIUY §()
(pazmep 250%120%65), ansa hyHmamMeHnTa - OETOH, AJis MOKPBITUS — COOpHBIE OETOHHBIE TUIUTHI,
JUIsL KPOBJIM - cTallb. HapyKHble CTeHBI IPUHATH TOJIIMHOM B JiBa KMpHH4a, T.€. 510 MM,
BHYTpPEHHUE KaluTalbHbIe CTeHHI - B 1,5 kupnuua (380 Mm), neperopoaku (He3aBUCHUMO OT
Matepuaina) -100 mm. TonmmHy MeKIyITaXKHOTO NEPEKPHITHS NPUHATH 420 MM. YKJIOH KpOBIIH



qurst cramu 18°, wmu1/5...1/6 BEICOTHI K NEepEeKpPBIBAEMOMY IPOJIETY 31aHus. PaboTy BINOIHATH
Ha JucTe BaTMaHa opmaTta A2 KapaHIalioMm.
2. V3y4uTh TEMY U OTBETHUTbH B TETPAJAU Ha CIETYIOLINE BOIPOCHL:

INMPAKTUYECKAS PABOTA Ne 17
Tema 14. UepTe:ku Ke1e300eTOHHBIX U3/1€JIUIl U KOHCTPYKIIUIA.
YreHHe U BBITIOJIHEHHE YePTekKeil JKke1e300eTOHHBIX KOHCTPYKIMii (m1an u ¢acan).
Heanb padorei: UreHne 1 BEITOJHEHUE TUTaHA U (acaia COOPHBIX jKeIe300€TOHHBIX KOHCTPYKIIHA.
Teopernueckasi 4yacThb
CoBmecTHas paboTa MaTepHajoOB B JKele300eTOHE 00eCIIeUNBAETCS IPOYHBIM CLEIICHHEM OSTOHA C
apMaTypoil. beToH 00BIYHO BOCTIPpHHHMAET CKMMAIOIINE YCUJIHS, @ apMaTypa — pacTITrUBaIOIINE.
XKene3o6eToH 06s1a1aeT BEICOKOH MMPOYHOCTHIO U TOITOBEYHOCTHIO.
I[To cocoOy M3roTOBIICHUS JKEJI€300€TOHHbIE KOHCTPYKIIUH ACIAT HAa COOPHBIE U MOHOJIUTHBIE.
COopHbIe kene300eTOHHBIE KOHCTPYKIIMH N3TOTOBIISAIOT Ha 3aBOJIaX JKEJIE300€TOHHBIX U3/ICIUi, a Ha
CTPOUTENIbHOM TUIOIIAKE U3 HUX MOHTUPYIOT 3/1aHue. [IpuMenenne cOOpHbIX KOHCTPYKIUI TO3BOJISIET
3HAYUTEIILHO COKPATHTh CPOKU CTPOUTEIBCTBA.
MoHOTUTHBIE *KeNle300eTOHHBIE KOHCTPYKIIMU CO3JaI0T Ha CTPOUTENIbHOU TuTomaake. Ha crpoutensHoM
00BEKTE YCTPauBaOT HEOOXOJUMYIO (POPMY— OMATYOKY, B KOTOPYIO YKJIa/IbIBAIOT CTAIBHYIO
apMaTtypy, u 3anoiHsioT popmy 6etoHoM. Tlocine nocTmkeHust He00XO0MMOM TPOYHOCTH MTPOU3BOJISAT
pacnanyOKy KOHCTPYKIIHH.
Paboune uepTexu xene300eTOHHBIX KOHCTPYKIUI 00BEANHSAIOTCS B KOMIUIEKT YePTEKeH 1Mo MapKoi
KK. Yeprexun mapku KX momkHBI conepkath Bce HEOOXOAMMBIE TaHHBIE JJIS1 U3TOTOBJICHUS
MOHOJIMTHBIX KOHCTPYKIIMH 1 MOHTaxa cOopHbIX KoHcTpykimid (TOCT 21.503—80).
B cocraB pabounx yeprexell OCTOHHBIX M )KeJIe300€TOHHBIX KOHCTPYKIUI BXOAT CIEAYIOLIHE ABa
BUJIa YEPTEKEH U TEKCTOBBIX JOKYMEHTOB:
a) 4epTeKH, BXOJIIME B OCHOBHON KoMIuleKT Mapku KK n nmpenHasHadeHHbIE U1 TPOU3BOICTBA
CTPOUTEIIEHO-MOHTXHBIX Pa0OT Ha CTPOUTEIHHOM IJIONIAIKE, BKIFOUAIOT CXEMBI PACTIONIOKECHUS
3JIEMEHTOB COOPHBIX KOHCTPYKIH, paboune 4epTeku MOHOJIUTHBIX OCTOHHBIX U JKeJe300€TOHHBIX
KOHCTPYKIIUH, CTICHU(PHUKAIIMHA ¥ BEJOMOCTb PAcXoia CTaJld Ha OJIMH JIEMEHT;
0) paboune YepTeKu, NpeHa3HAYCHHBIC JJIsl TPEBAPUTEIEHOTO H3TOTOBICHHUS B 3aBOICKUX
YCIIOBHSIX 3JIEMEHTOB (M37eii) COOPHBIX KOHCTPYKIMI — KOJIOHH, TUTUT, 0aJloK, hepm U T. 1.,
KOTOpBIE BKJIIOYAIOT paboune yepTexXH 2JIEMEHTOB KOHCTPYKLUH, paboune yepTeku apMaTypHbIX U
3aKJIQ/IHBIX M3AETHI — KPETeXKHbBIX U3ACTUI U3 MPO(QMIBHOTO METaJIa U apMaTypHOU CTalH,
BEJOMOCTh MMOTPEOHOCTH B MaTepHaax.
Jlnist aeprexeld OETOHHBIX U JKeJIe300€TOHHBIX KOHCTPYKIIUH MPUMEHSIOT CIIEAYIOIINE MacIITa0bl:

CxeMul pACMONGHEHHA JNEMEHTOR COOPHER KONCTPYKUMA . . . . DILO0; 1:200; 1:500
RREMENTEF i oo SEORD G Sl R gEen dr n g 1:50; 1:100
Buaw, pazpesn W CXeMn ApMHPOBANHA MIEMERTOR KONCTPYRUWA . . 120; 150, 1:100
i 5T e e B - - A T O I:5; 1:10; 1:20
ADMATYPHME H BEKNA0NBE ABTAIN . . . o . & . . . 2 . - B0y 120, 1:50

CxeMbl pacroyoKeHUs 3JIEMEHTOB KOHCTPYKIIMN, MITH MOHTAXKHBIE CXEMBI, UCIIOIb3YIOT IPU MOHTAXeE
3[IAHUH U COOPY)KEHUI N3 COOPHBIX KOHCTPYKIHii 3aBoickoro u3rotoieHus (I'OCT 21.502—78*%).
DJeMeHTHI )KeIe300€TOHHBIX KOHCTPYKLMH U COeIMHUTENbHbIE N3IENINs Ha CXeMaX N300pakaroT
yrIpoleHHo 6e3 aetanuzaiuu (tadmn. 12). YcnoBHbIe H300pa)KeHUs 3JIEMEHTOB BBITIONHSAIOT B MaciiTade
yepTexa. M300paxkeHus B OHY JJUHHUIO IPUMEHSIOT TOJIBKO Ha cXeMax pacroyioskeHus. Cxema
PacroI0KeHUs JIEMEHTOB COOPHBIX KOHCTPYKIUI NpeCTaBiIsIeT co00M uepTex, Ha KOTOPOM MOKa3aHbl
B BUJI€ YCJIOBHBIX WJIM YIPOILEHHBIX N300paKeHHI 2IeMEHTHI KOHCTPYKIUI U CBSA3U MeXy HUMU. Ha
CXEMax pacroJIOKeHUH HAaHOCAT MapKUPOBKY 3JIEMEHTOB KOHCTPYKIIUM, MPUBSA3KY UX K
KOOP/AMHAIIMOHHBIM OCSIM U BBICOTHBIM OTMETKAM, JI€Ial0T HEOOXOAUMBIE CCHUIKH U TOSCHSIOIINE
Haamnucu. Cxembl H300pa)aroT B TNIOCKOCTH PACIIONIOKEHHSI COOTBETCTBYIOIIUX 3JIEMEHTOB — B IUIaHE
i ¢acajie; uX JOMOJHIIOT pa3pe3aMu, (pparMeHTaMu U y3JIaMu.

Cxema pacnofioskeHusi (MOHTaXHbBIN TUIaH) GyHIAaMEHTOB U (yH/IaMEHTHBIX OaJIOK MpUBEEHA Ha PHC.
14.1. Ha nnane B macmra6e 1 : 200 CriIoNIHBIMY JUHUASIMHU H300paXKeHbl KOHTYPHI PYHIaMEHTOB § 7
KOJIOHHBI, Hanpumep OmO, OM3 (pyHIaMEHTHI Kee300€TOHHBIE MOHOJIUTHBIE), U GYHIAMEHT MO/
obopynosanue @Om3. I1oj BHIHOCHBIMU MOJIKaMH yKa3aHbl OTMETKH HU3a (yHIAMEHTOB, pa3Mephbl
(GbyH1aMEHTOB U MTOI0ETOHOK, IPUBSI3KA UX K KOOPAUHALMOHHBIM OcsAM. OHON yTONIEHHON JTUHUEN
noka3zaHsl pyHaaMeHTHbIe Oaku bD2. Ha cxemax 1moa3eMHbIX KOHCTPYKIUH (Hanmpumep,



¢byHIaMeHTOB) N300paKEHHUE BBIMIOJHSIOT, IPeoaras, 4To IpyHT Mpo3pauHbiid. CXeMbl
PacMoI0KEHUS JIEMEHTOB KOHCTPYKIIMNA COMPOBOKIAIOT CieU(PUKAIUSAIMHI COOPHBIX JIEMEHTOB U
COCMHUTEINIbHBIX JIETaJei; K HUM MPHIIAraloTcs TAKKe YepTexH y3inoB ¢pyHaamentos. Ha puc. 14.2
MIPEACTABIICH YEePTEX y3J1a 3, KOTOPBIM PaCIOIOkKEH Ha TIEPECEUECHUN KOOPAMHAIIMOHHBIX oceid A — 1
cxembl (yHIaMEeHTOB (cM. prc.). Mapkoit MH6 Ha Buie 0003HauCHBI 3aKIaJHBIC 1CTAIH.

Tadawua |2 Ferosuue H300DAMEHNA DAEMENTOD MEAESOGETOHNL X KONCTPYRKUNA
(FOCT 21.107—78)
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CxeMbl pacnonoKeHus KOJIOHH U 0alloK (TiaH u pa3pe3 1-1) MHOT03TaKHOTO
MIPOU3BOJICTBEHHOTO 3/1aHMsI TOKa3aHbl Ha prc.14.1. Ha miane ycioBHBIMU H300paKeHUSIMU
3aMapKUPOBaHbBI KOJIOHHBI U O6anku. Ha pa3zpese moka3zaHbl KOJOHHBI ¢ KOHCOJISIMHU, CCBUIKT
Ha Y3JIbI, OTMETKH XapaKTePHBIX YPOBHEW DJIEMEHTOB KOHCTPYKIIHH, TTOJJOIIBBI M CTHIKH



Ha cxeme 3amapkupoBansl cteHoBbIe nanenu [1C1, [1C2, [1C3, [1C4 u coeguHUTENbHBIC
maenus MC1, MC2. Hudpamu 7, 8, 9, 10 Ha moakax TMHUI-BRIHOCOK ITOKa3aHbI HOMEpa
y3JIOB M CCBUIKH Ha YEPTEXKH, a TAKIKE CCHUIKHA HAa YSPTEKHU y3JIOB B ce4eHUU (y3e 3, JucT §)
CxeMbl pacroaoxkeHusi COOPHBIX KOHCTPYKIMI cHaOXaroT cnenudukanuei (puc. 14.4,0),

(dhopMa KoTOpoi, pazmepsl rpad u ux coaepxkanue coorserctByror 'OCT 21.104— 79.
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Crenudukanuio K cXxeMaM pacrooKeHUs pa3MeIIaoT Hajl OCHOBHON HAIHICHIO YepTeKa
(ux pa3zMep Mo LIMPUHE OJIMHAKOB) WM Ha OTJesbHOM Jucte. Hax cnenuduxanneit
MOMENIAIOT €e HauMeHOoBaHue. B nepBoii rpade yka3pIBalOT MapKH HITH TIO3UIUH YIEMEHTOB,
B ClIeAyIOUIMX Tpadax — 0003HaUEHUS] COOTBETCTBYIOIIMX pabounX YyepTexeH, CTaH1apToOB
Y THIIOBBIX W3JIEJINH, 3aTeM — HaWMEHOBAHUS 2JIEMEHTOB KOHCTPYKIIUN, UIX  KOJHWYECTBO
U Maccy.

DneMeHTH COOpHOW KOHCTPYKIIMH 3aIMCHIBAIOT B MOPSIKE BO3pacTaHus Mudp, BXOIAMIINX B
ux Mapky. B coctaB pabounx ueprexxei MpoeKTa MOITHOCOOPHBIX 31aHUI
(KpyIHOTIaHENBHBIX U KPYITHOOJIOYHBIX) KPOME YEPTEKEH apXUTEKTYPHO - CTPOUTEIBHBIX
peLeHH BXOJAT TaKKe MOHTAXKHbIE YEPTEKU U CXEMBI, IO KOTOPBIM COOMPAOT
KOHCTPYKIMU 37aHus1. Hike nmpuBeieHbl HEKOTOPHIE CXEMBI PACIIONOKEHHS SIIEMEHTOB
COOpPHBIX KOHCTPYKLMH MaHEeIbHBIX U KPYIHOOJIIOUHBIX 34aHuH. /11 MOHTaXa naHenen
HApYKHBIX ¥ BHYTPEHHUX CTEH 3/IaHUS CITYXKaT CXEMBI PACIIOIOKEHHsI KOHCTPYKIIMN TUTaHa,
¢acana, a TaKKe pa3BepTKU BHYTPEHHHUX CTEH, YUEPTEXKHU y3JI0B KOHCTPYKIIMH.

Ha puc. 14.3 nana cxema pacroioskeHus rmaHesel (TU1aH) MaHeIbHOTo Xuioro foma. Ha
IUTaHe MOCTaBJIEHBl MAPKU BCeX CTeHOBBIX MaHeneil: HapyxHbIX (IIC), BHyTpennux (I1I') n
OankoHHBIX. HaHeceHbl Takke Mapku Ipyrux aneMeHToB: Dll-anekrpobiok, Bb —
BEHTHJIIIMOHHBIN 6110k, KB — K0po0 BogocToka, Y 1m, Y21 -canuTapHO-TEXHUUECKUE
KaOWHBI ITpaBasi v JieBasl.
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Puc.14.7
Xox padoThi:
Pabora cocrout u3 AByX 3ajaHuii (mpaktudeckux pador). [To pe3ynpTary paboThl MOITYUYHUTCS OAUH
dopmat A2 (coneprkarmmii TuTaH, dacaa U pa3pes, a Tak )K€ He0OXOIUMBIC Y3JIbI), BBITOJIHEHHBIA 1
oopmiennslii mo BceM TpedoanusM 'OCT. OTBeuats Ha BOMPOCHI B pabOUUX TETPAASX.
1. TlepedeptuTs miaH u dacaj B MPOCSKIIMOHHON CBSI3H.
2. V3y4nTh TEMy U OTBETHTb B TETPaJIU Ha CIEIYIOLINE BOIPOCHI:

1. Kaxkue nzo0paxenus mansl B 3a1annn? KakoBo ux HazHaueHue?

2. KaxkoBa ToniuHa HapyKHbIX U BHYTPEHHUX KallUTaIbHBIX CTEH?

3. Haiinure na mane snementsl Mmapku Bb 1, KakoBo nx Haznauenue?
4. Kak naszpiBaercs anemeHnT mapku bI11? KakoBo ero naznauenue?
[TokaxuTe ero Ha YepTexKe.

5. CKOJIBKO THUIIOB HAPY)KHBIX M BHYTPEHHUX MaHENIeH TPUMEHEHO MpU

MOHTaXe€ TIEPBOTO 3TaKa B 0CAX 1—77 YKaXkuTe UX MapKH.

6. Hazoure mupuny nanenent 1119, I1T'7, HC 12.

1. KakoBo HazHaueHne MPOKIAIKU U3 TTIOPUCTON PE3UHBI (CM. y3em 2)?
8. KakoBo Ha3HaueHHe MUHEPATIOBATHOT'O BKJIAJBIIA U PyOEPOUTHON
npokaaku (yzein 2)?

9. [lepeuncaure snemenTsI y310B 3 u 2. [Tosicuure, kak



_ OHU B3aUMOCBSI3aHBI.
10. Kakoe coeaunenue npeacraniser codoit yzen 1? HazoBure Mapku 351eMEHTOB
y3na. BeruepTuts y3en 11 mokasaTh UX Ha YepTexXe.
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Argareneg ¥1

INMPAKTUYECKAS PABOTA Ne 18

Tema 14. YepTe:ku :Kes1e300eTOHHBIX U3/1eJIMH M KOHCTPYKIHUIA.
YrteHue U BbITIOJIHEHHE YePTekKeil JKke1e300eTOHHBIX KOHCTPYKIMii (pa3pes).
Heab padotpl: YUTeHue U BBHIOJIHEHUE pa3pe3a COOPHBIX KOHCTPYKIIMM.
Xopn paborsrI:
Pabora cocrout u3 AByX 3amaHuii (mpaktudeckux pador). [To pe3ynmprary paboThl MOIXYYUTCS OAUH
¢dopmar A2 (copeprkaiuii miaH, ¢acan u pa3pes, a Tak xe He0OXOAUMBbIE Y3J1bl), BBITOJHEHHbIN 1
oopmrennsrii mo BceM TpedoBanusm ['OCT. OTBevars Ha BOMPOCH! B pab0UnX TETPAISIX.
1. TlepeuepTuts pazpes, B MPOEKIIMOHHON CBA3M C paHee BHITOJHEHHBIMH TUIAHOM U (acajoM
(Ha popmare A 2).
2. V3y4uTh TEMY U OTBETHUTbH B TETPaJU Ha CIEIYIOLINE BOIPOCHI:
1. KakoBa BbeICOTa dTaka B IPOSKTHUPYEMOM 37aHUN?
2. Uemy paBHa pa3HOCTb MEXAY OTMETKOM 110J1a U HU3a CTEHOBOW MaHENIN
HIDKEJIEKAIero draxa?
3. KaxkoBa BeIM4MHa HOPMUPOBAHHOTO 3a30pa MEXAY Hapy>KHBIMH CTEHOBBIMH

HaHeIsIMu?
4, Ha kakoii BEICOTE OT ypOBHS 3€MJIH HaXOUTCS TTOJ BTOPOTO ATaxka?
5. KaxkoBa riryOouna 3anoxxenust yHIaMEeHTOB O] HAPYKHbBIE CTEHBI?

6. CKOJIBKO MapOK 3JIEMEHTOB JICCTHHUI] IPUMEHEHO B 3TOM 3/IaHUN?



1. Ha xakue KOHCTpYKTHBHBIE I€TAJIM pa3pe3a ecTh CChUIKM Ha yepTexxe? HazoBure
MaTepHall ¥ TOJIIHUHY KaX10i U3 HUX B KOHCTPYKLIUHU EPEKPHITHS.
8. Uemy paBeH BbUIET KApHU3a 3/1aHUS U KAKOBA €r0 OTMETKa?
9. CKOJIBKO CJIOEB KPOBEJIBHOIO PYJIOHHOTO MaTepuala UCIONIb3yeTcs is
ycTporictBa kpoBin? HazoBute 3TH Matepuarsl.
10.  Ilepeuucnute 371€MEHTHI y371a 7 U MOSICHUTE, KAK OHU B3aUMOCBSI3aHBbI.
11.  Ha xakoif OTMETKE yCTPOEH I10JI IECTHUYHOM IJIOLIA/IKU IIEPBOTO 3Taxa?
12,  C xakuMM 31€MEHTaMU COEAMHAIOTCS JIECTHUYHBIE MapIlu?
I'PA®OUYECKASA PABOTA Ne 19

Tema 14. UepTe:xu Ke1e300eTOHHBIX U3/1eJIUIl U KOHCTPYKIIUIA.

UreHue U BHINOJTHEHHE YePTexKell KeJ1e300e TOHHbIX U3/1e/INid.

ean pabdoThl: BeinomHeHne U YTCHUE YePTEKEH jKeIe300€TOHHBIX U3/ICTUH. 3a0THEHNE BEJOMOCTH
3aKJIaHBIX JeTanel Ha aneMeHT. [IpocranoBka pazmepos. M3yuenue coorBercTByromux 'OCToB
(ECKJI u CITHC).
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Puc. 15.1 YepTtex xene300€TOHHOM TIIUTHI.

a- ruuta [1K3; 6-ceTka; B-BegoMoCTh fetaneit; 1...3- cTepxHu

YepTexkH 371€MEHTOB KeJe300€TOHHBIX KOHCTPYKIIUN COCTOST U3 BUJIOB, Pa3pe30B U CXEM
apMUpPOBAHMUSI.

Ha Bunax sneMeHTa KOHCTPYKLMH C pa3pe3aMu MOKa3bIBAlOT KOHTYPHI U rabapuTHbIE
pa3Mepsl JIEMEHTA, 3aKja/iHble U3/1eTHsl, OTBEPCTHSI. ApMaTypy U €€ pacrojoKeHue
ITOKAa3bIBAIOT HA IPYIUX YEpTEkKaX — CXEMaxX apMUPOBAHMUS.

Ha uepTtexax jxene300eTOHHBIX KOHCTPYKIIMM apMaTypy U300pa)xkatoT YCIOBHO B
cootBerctBum ¢ 'OCT 21.107—78* (Taba. 15.1).

Ha ueptexe xene3oberonnoi mautsl Mmapku [1K3 (puc. 15.1, a) nokaszansl ee rabapuTHbIe
paszMepsl 1200X500X60 MM 1 pazMepsl AJ1s IPUBSI3KHM MOHTa)KHBIX CTEPIKHEN 2, CITyKalluX
JUI TTOIbEeMA TUIUTHI. ApMarypa IIMThl cocTOUT U3 ceTku C3 (puc. 15.1, 6) u nByx
OJIMHOYHBIX MOHTaXHBIX cTepkHer 2. [IpononbHble 3 1 nonepeunsle 1 crep:xHU
COCIMHSIOTCSA TOYEUYHON CBApKOM. YKa3aH WIar packiaaku ctep:kHend. Ha yeprexe
MOMEIIEHA .BEJOMOCTb CTep KHEH Ha oiHy IUUTY (puc. 15.1, B) 1 HaHEeceHbI HOMepa
MO3UIUHI apMaTypPHBIX U3ENNi, KOTOPbIE COOTBETCTBYIOT UX 3aIIUCH B BEIOMOCTHU
CTEPKHEH.

Ha cxemax apMupoBaHus MPOCTaBISIOT COKPAIEHHbIE BBIHOCKU MO3UIMI CTep KHEN (TOJIbKO
HOMEp MO3UIMHU U MO/ MOJIKOM — IIar pUTMUYHO PACTIONIOKEHHBIX cTepKHEH). CXxeMbl
apMHUpPOBaHHs COIPOBOXKIAIOTCS BEJOMOCTBIO IeTallel Ha OMH JeMeHT. B rpade «Oqgg3
WIN CeUeHHe» CXeMaTUYHO 0e3 coOumoIeHni MaciTaba MoKa3bIBalOT POpPMY CTEpIKHEH
apMaTypbl, YKa3bIBalOT pa3Mepbl OTJENIbHBIX MPSIMOIUHEHHBIX YYaCTKOB U JHAMETPHI
crepxkHelt. Kpome Be1oMoCTH JieTasneil cocTaBiIsIIOT BEIOOPKY apMaTypbl B TAOJINYHOM
(dbopMe, Te YKa3bIBAIOT pacXo CTalIM B KWJIOrpaMMax JUIsl KaXJI0r0 BHIa apMaTypbl U BU



cramu (Al — cranb ropsiuekatanas [OCT 5781—82* kpyrnas rmagkas u AL —

MEPUONYECKOTO MPOduIIs).

Ta6mn.15.1 YcnoBuble 0603HaueHus apmarypubix u3aenuii 'OCT 21.107—78*

Y MapKHPOBKA MO3UIUI Ha apMaTYPHBIX YepTexkKax.

Hawsenonaune Haplipamenne

Crepmens BPMATYPRWR, SpMATYPHAR NPOBOAOKA, NPRAL, KAOHAT:
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Kowes cTepmua B COBMPIUEHHOM WIOGDaMEeHNH CTEPHKHER PARIHOR
ASHHEL
@ — GE3 KpPIOKa W TENKH

A

& == € KPIOHOM a) 4
g — ¢ aankok T
&
Haumenonanmne Haofipasenie

KoHew cTepain ¢ pesbiof

AHJH!P HE HanpAraeMoM CTepHite, NPALK, KaHatTe (BMECTO MHOMO-

DUHA YHEAIWBAKOT BHA AHKCPOBKH}
Tepeceusnhe cTepHHER:

@t = el NePeRraKi HAN CBApRK
6 — OpH HATHYHE [ePeBAINK

Tlyuok, K3HAT, SpMATYPHAR NPHAL B REHAAL

Myuok, kauar, apMatyphasd npagk A K4KAACOGpIIOHETRE

ApMaTypHEA KAPKAC BAN CETKE,
0 — YENORHD
G~ YRDOULeHMY

APHHI’:{'PHNI} K&]]Ilﬂlﬁ HAH CETEA B COBMEUEHHOM HJEEPSMQHHH

Maprkuposka nosuuull B apMaTYPHBIY YEPTEHAN:
4 — ¢ COMpauleHHoR BRHOCKON

6 — € TONHOR B HOCKUR

8 -— ¢ NoARoR BRNOCKOH 1IPH YKAIZHHH Wara crepmHed

IIpumep 3anoHeHust Be1oMocTH cm. puc.15.1.

Hlopaook evinonnenus nucma:
PaboTa cocTouT U3 TpeX OTACIbHBIX 3aIaHUMN:
[ 3amanue
OTBETUTH HA BOMIPOCHI K UEPTEKY.
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IlepedyepTuthb yepTeK.

1
2
3.
1

3anosHUATH rpadbl BEAOMOCTH JeTalIel Ha AIEMEHT (TTOAYIIKY).
N3yuuTh TEeMy U OTBETUTH B TETPAIU HA CIECAYIOLIUE BOIIPOCHI:

Kaknmu n3o0paxeHus MU, 3a/1aHa BepomocTe ARTANEN Ha 3eMeHT
¢dbynnamenTtHas noaymka? KakoBo [ropyuky]
Ha3HAaYEHUE KaKI0r0 U3 HUX? Is TR
2. Kak nasbiBaercs paspe3 A—A? S H =
[ToueMy B 5TOM pa3pe3e HET INTPUXOBKHU? el wl B ;
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1. IlepeuepTuth ueprex.

2. BrmonHuts pazpes A-A (cM. ¢
saganuem ll1).

3. U3yuuTh TEMY M OTBETHTH B TETpaIU

Ha CJIelyIOIUe BOIPOCHI:
1.Kax Ha3pIBaeTCs TaHHBIN YepTEkK?
Kakoii, Tun ¢pynnamenta nzodpaxxeH Ha
HeM?

2. KakoBbI pa3meps! OJOLIBBI
dbyHnamenTa?

3. Yo n300paxkeHO ITPUXOBBIMU
JMHASMH Ha TJIABHOM Bujie?

4. KakoBa BricoTa pyHgamenTa?
S. KakoBo Ha3HaueHUE PUCOK
TEOMETPUUECKUX Ocei?

6. YeMy paBHA BBICOTA YCTYIIOB

amenTa?
bynn 70



1. 3aganue

1. IlepeuepTuthb yepTeXK.

2. 3anomHuTh Tpadbl BEIOMOCTH JIeTajei Ha SJIEMEHT.

3. V3y4uTh TEMY ¥ OTBETUTH B TETPAJH HA CJICIYIOIINE BOMPOCHI:

1. Kak Ha3pIBaeTCs TaHHBIN YepTex?

2. Kaknmu n300pakeHusIMHU 3a1aH

dbyagamenT? OOBSICHUTE HEOOXOIUMOCTh

Ka)KJI0T0 U3 HHX.

= ) ] i - 3. Ckoubko cetok C3 u C5
npenxycMoTpeHo B pynnamente? Ha kakom

BHJIC MOKHO UX YBUICTH?

4. Ha xakoM n300paxeHMH BO3MOXKHO

noka3zarb 24 crepxus OC 1?

Begomocts AETAAER HE INCMENT

I
¥

HIER AR

Mapuwa snemoHs

MapHa ApMAaTYRHOrD

Honpmueorao

M2 moamgsH

i Auaserp, s

—

nnauuuu

]
|

. _.i_____,
i .

BEOrO,
Maccs, wr

S. MosxHo 11 BMecTO paspe3a A—A
natb ceueHue A—A? Uto B 3TOM cityuae
M3MEHUTCS Ha yepTexe?

6. KakoBo HazHauenue netiu (1mos. 4)?
Cxounbko ux?

7. KakoB pa3mep 3amutHoro cios?

8. Ha xaxom paccTOssHUM OJMH OT
JIPYTOro YKJIaIbIBAIOT CTEPKHH 1M03. 17

9. Uemy paBHBI AHAMETP U JUTHHA dTUX
crepkHer? KakoBo 0011ee KOIu4ecTBo ux?
[Tpumeuanue. Cetku C5 u crepxkuu OC1
COCJIMHSIIOT TOYEYHOM CBApKOM.
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fempa 85 F

MNPAKTHYECKAS PABOTA Ne 20

Tema 15. YepTexn MeTaIMYEeCKHX KOHCTPYKIIHIA.

BoinoiHeHHe reOMeTPUYECKO CXeMbl METAJJIOKOHCTPYKIUH.

Ile.m, paﬁoTbI: Brimonnenue FCOMCTpPI‘-ICCKOﬁ CXCEMbI MCTAJUIOKOHCTPYKIIUH. I/ISYLICHI/IC
cootBetcTBytomux 'OCTos (ECK/ u CII/IC).
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Ha ueprexax mapku KM pemieruaTtbie KOHCTPYKITUH ITOKa3bIBatOT cxeMaTHuHO (puc.16.5). Ha aTux
YyepTekax yKa3zbIBalOT OCHOBHBIE pa3Mepbl, pACUETHHIE OMOPHBIE PEaKIUH, YCHIINS B CTEPXKHSAX, CEUCHUE
CTepXKHEH, TOMIIHY (ACOHKH | T. . K TaKMM KOHCTPYKIUSM OTHOCSTCS ()EPMBI.

®epma — pernieTyaTasi KOHCTPYKIUS, COCTOSIAS U3 OTAEIbHBIX MPSIMOJIMHEHHBIX CTEPKHEH.

CrepikHHU, CBS3aHHBIC B y3JIaX JPYT C APYTOM H C BEPXHUM U HIKHHUM IOSICOM, 00Pa3yrOT reOMeTpH-
YeCKU HEM3MEHSIEMYIO CTepPKHEBYIO cuctemy. depma COCTOUT U3 MOSICOB U pemieTku. BepxHuii u
HUKHHH 3JIEMEHTHI ()epMbI Ha3bIBalIOT COOTBETCTBEHHO BEPXHHUM U HYWKHHUM Tosicamu. CTepyKHH, 3a-
KJIFOUEHHBIE MEX]Ty M0SICAMU, Ha3bIBAIOT PEIIETKON (hepMbl, KOTOpasi COCTOUT U3 BEPTUKAIbHBIX 3JIe-
MEHTOB — CTO€K, U HAaKJIOHHBIX 3JIEMEHTOB — PAacKocoB (puc. 16.6). CTOMKHU U pacKOChl CBA3BIBAIOTCS
MeX1y CO0OM, C BEpXHUM M HHXKHUM MOACaMU C IIOMOIIbIO METAJNIMYECKOTO JTUCTa — (PACOHKH.
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Puc. 16.5(pumep)

CrepikHH, CBA3aHHBIC B y3J1aX JAPYT C APYTOM U C BEPXHUM U HIXKHUM II0SICOM, 00pa3yroT
reOMETPUYECKH HEM3MEHEMYIO CTEPKHEBYIO crcTeMy. Depma COCTOHT U3 MOSICOB U PELIETKH.
BepxHuwuii u HIKHUI 271€MeHTHl ()epMBbI Ha3bIBAIOT COOTBETCTBEHHO BEPXHUM U HIKHUM MOSCAMH.
CrepxHH, 3aKIIIOYEHHBIE MEXKIY MOsCaMH, Ha3bIBAIOT PEIIETKON (epMBbl, KOTOpasi COCTOUT U3
BEPTUKAJIBHBIX JJIIEMEHTOB — CTOEK, M HAKIIOHHBIX 3JIEMEHTOB — packocoB (puc. 16.6). Ctoiiku u
PacKOCHI CBA3BIBAIOTCSA MEXy COOOM, C BEpXHUM M HU)KHUM MOSICAMU C TIOMOIIbIO METAIITMUECKOTO
mucTa — (hacoHKH.
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[To3nakoMUMCS C COCTaBOM U TpaUIECKUM TOCTPOCHUEM JETATHLHOTO YepTeka CTPOINUIBLHONU (HepMBl.
OcHOBOM 114 eTalbHBIX yepTexed Mapku KMJI ciyxat yeptesxxu mapku KM.
Ha KOHCTpYKTHBHBIX YepTeKax paslIuIHBIX METAUNIOKOHCTPYKIIHI, B TOM YUCIIE U Ha YepTexkax depm,
BBIUEPUHBAIOT T€OMETPHUUECKYIO CXEMY — 3TO YEpPTEX KOHCTPYKIIUHU, BHIMIOJHEHHBIN B OJHY JIMHHUIO.
Cxemy genatot B Mactirabe 1:200, 1:400 u menpue. Ha reomeTprudeckoil cxeme MEeTauIOKOHCTPYKIIAN
YKa3bIBAIOT PACCTOSHUS MEX]Ty TOUKAMH IIEPECEUCHUS OCEBBIX JIMHUM (JIMHUI LIEGHTPOB TSKECTH
CeUeHUi ), pa3MepHbBIC YHCIIa CTABIT HAJ IMHUSMHU CXEMbI Ha PacCTOSHUU 1-2 MM 0e3 BEIHOCHBIX U
pa3MepHbIX JTuHUM. HOrIa 171 HaHeCeHUs pa3MepoB MPOJIeTa U HUKHUX MaHeNel (pepMbl HCTIONb3YIOT
BBIHOCHBIC JIUHUMU.
[Tpu HEOOXOAUMOCTH Ha TEOMETPUUYECKYIO CXEMY, KPOME pa3MepOB, HAHOCST PacUeTHbHIC YCUIIHS C
COOTBETCTBYIOIIMMH 3HaKaMu. B 3ToM ciiydae Ha JIeBOM MOJIOBUHE CXEMBI MPOCTABIISIIOT pa3MeEphl, a Ha
MPaBOW yKa3bIBAIOT YCUJIUS CO 3HAKOM «ILITIOC» PACTSIHYTHIX, CO 3HAKOM «MHHYC)» — CHKATBIX
3JIEMEHTOB, MPUYEM UDPHI, ABISIONINECS TEOMETPUISCKIMH Pa3MepaMHu, PacIioaraoT HaJ JTUHUSIMH,
0003HAYAIOIIKUMU AJIEeMEHTHI (hepMbl, a HUPPbI, 0003HAYAIOIINE YCUIIN — [0/ JUHHUSIMH B IPaBOM
yactu (puc. Puc 16.7).
Cxemy BbpIUE€pUYMBAIOT JUHUAMHU ToamHoM 0,6-0,8 mM. Han cxemolt nuinyt: «['eomerpuyeckas cxema u
cxema ycunuii pepmMbly. MlHOTIa HaJT JIGBOM YaCcThI0 CXEMBI PACIIONIararoT Haamuch «I eoMerprueckas
cxema (hepMbly», a HaJl IPaBO—«Y CHIIHS.
['eomeTpuueckyro cxeMy pemeT4yaTol KOHCTPYKIUUA 3HAYUTEIIbHON JJIMHBI BEIYEPUUBAIOT IMOJTHOCTHIO.
[Tpu 5TOM CIIONMIHBIMU OCHOBHBIMH JIMHUSIMU BBIIEISIOT OTIIPABOYHYIO MAapKY, KOTOPAas
pa3pabarbeIBacTCs Ha JAHHOM YepTeke. Jpyryro 4acTh 00BOASIT TOHKUMU JIMHUSMU C YKa3aHHEM MapKu
Y HOMeEpa JIMCTa, Ha KOTOPOM OHa U300pakeHa.
Xopn padoThl:
1. BbINOTHUTH TEOMETPUYECKYIO CXEMY METANIOKOHCTPYKITHH.
2. VI3y4uTh TEMY U OTBETUTH B TETPAIH HA CJICTYIOIIHE BOIIPOCHI:
1. B yem oTiiMuMe CXE€MbI PACHOJIOKEHUS METAIUTMUECKUX KOHCTPYKIIUI OT uepTexeit
00MINX BHUOB, Pa3pe30B, IJIAaHOB?
2. Kaxue naHHble HAHOCST Ha MOJIKaX-BBIHOCKAX 3JIEMEHTOB KOHCTPYKIIUNA?

IMPAKTUYECKAS PABOTA Ne 21
Tema 15. YUepTe:ku MeTaNINUeCKUX KOHCTPYKIMH.
Boinoinenue yeprexen MeTAJVIHNYECKUX KOHCTPYKIIUIA.
Heanb padotsr: OdopmiieHne yeprexa MeTaUIMUECKO KOHCTpyKIMH. [IpocTaHOBKA pa3mMepoB.
Teopernyeckas 4acThb
PaccmoTtpum rpadudeckoe ohopmiieHre YepTeXe pa3IMuHbIX SJIEMEHTOB METAITUYECKUX
KOHCTPYKLMU.
Mertannnueckue CIIOUTHOCTEHYAaThle KOHCTPYKIIMU U300paKaroT AETaIbHO ¢ HEOOXOAUMBIMU
KOHCTPYKTUBHBIMU NOJpoOHOCTAMU. CeueHns JIeMeHTa 1 Mapka MeTaljla MOTyT ObITh TOKa3aHbl y
n300pakeHus 3JeMeHTa Wik B Tabnuie. Kpome 3Toro, Ha ueprexax CIJIOUIHOCTEHYAThIX 3JIEMEHTOB
MOKa3bIBalOT OCHOBHBIE Pa3Mephl, CEUYCHHUsI, OTIOPHBIE PEAKILIUH, PACTIOJIOKEHUE U ceueHHe pedep
KECTKOCTH, pa3Mephl paCUETHBIX CBAPHBIX LIBOB, TUAMETP OOJITOB U 3aKJIENOK, UX PACUETHBIN 1Iar U
JpyTUe TaHHBIE.
Ha puc. 16.1 u puc. 16.2npuBeneHsl COOTBETCTBEHHO YEPTEX METAJUIMIECKON CIIONTHOCTEHYATOM
JIBYTaBPOBOW OaJKu M KOJIOHHBI. [lo0keHne 371eMEHTOB KOHCTPYKLIMI Ha YepTexe JOHKHO
COOTBETCTBOBATH €0 MOJIOKEHUIO B TOTOBOM COOpY>KE€HUU. VICKiIIoueHus AeNalTcs TOIbKO AJIs
3JIEMEHTOB OOJIBIION ITMHBI (KOJIOHHBI, CTOMKH). DTH 3JIEMEHTHI JOMYCKAETCs N300pakaTh
TOPU30HTAIILHO, 0a30ii cripara (puc. 16.3.
OCHOBHBIM BUJIOM [l HAKJIOHHOTO 3JIEMEHTA ClIeyeT IPUHUMATh BUJ] HA OCHOBHOM MJIOCKOCTH (pHC.
16.4).
[Tpu BBINOIIHEHUH YepTeKel MOAKPAHOBBIX 0AJIOK YKa3bIBAIOT MOJ0KEHUE, pa3Mephl U CEUCHUS
MOJIKPAHOBBIX YIIOPOB. 72
Ha ueprexax 37€MEHTOB JIMCTOBBIX METAJUINYECKUX KOHCTPYKIMH (Hanpumep, OyHKepa) JOJKHBI ObITh
MOKa3aHbl PACMOI0KEHUE JTUCTOB M JPYTUX JIEMEHTOB, OCHOBHBIE Pa3Mephl U XapaKTEPUCTHKA IIBOB,
MOJIOXKEHUE U pa3Mephl J1a30B, MaTpyOKOB, OTBEPCTHI U MECT MPUMBIKaHUs 000pyaoBaHMsl. TabIuIbl K
4epTeKaM JIEMEHTOB JIUCTOBBIX KOHCTPYKIUI HE COCTABIISAIOT.
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Ueptex (pepMbl BHIOTHSIOT B CIEIYIOIIEM MOPSIKE:
1 Tonkumu nunausME ToMmuHON 0,3-0,4 MM BBIYEPUMBAIOT CETKY T€OMETPUUYECKUX OCEH

anemeHTOB ¢epmsl (puc. 16.8, a) B macmtabax 1:20,1:25, pexe B macmtade 1:40. Macmtab cetku
BBIOMPAIOT B 3aBUCHMOCTH OT T€OMETPHYECKUX PasMepoB (DepMbI U CEUEHHI MOSICOB M PEIIETKH.

ITpu BeIUEpUYMBAHUN CETKH F€OMETPHUECKUX OCEH JIEMEHTOB (PepMbl CIIEAYeT OCEBbIE IMHUH CTEPKHEH,
CXOJISLINXCS B y3J1€, TIepeceKaTb B OJJTHON TOYKE.

CeTKy reoMeTpHUecKUX OCel pacnojaraloT Ha JIUCTE TaK, 4YTOObI HaJl IMIABHBIM T'010M (epMbl MOXKHO
OBLIO pa3MeCTUTh H300paKEHNE BEPXHETO T05ICa, a TO INIABHBIM BUOM — IPOEKIINIO HIDKHETO TOsICa.
Cresa u cripaBa OT INIaBHOT'O BHUJIa CJIEYET OCTABIIATh MECTO Il BUAOB M CEUECHUH.

Tenepb HE0OXOIUMO OIPENEIIUTH pa3Mepbl U300pakeHN A1eMeHTOB GepMbl. Hy)kHO OMHHUTB, 4TO [
MTOCTPOCHHSI AIIEMEHTOB (hePMBI UCTIONB3YIOT IBYXMacIITaOHOE H300pakeHue. Tak, JUTMHY HJIIEMEHTOB
penieTku pepMbl — CTOEK M PACKOCOB — M300paxaroT B 6osiee MenkoM MaciiTabde (Macmitabde, B
KOTOPOM TTOCTPOEHA CETKa TEOMETPHUECKUX OCEH), a TIONIEPEYHbIE Pa3MePhl ITUX KE HIIEMEHTOB CTPOSIT
B Oosiee KpynHoM MaciiTabe. Hanpumep, ecinu JuiMHy cTOWKH cTpouM B MaciuTtade 1:20, To mupuny ee
npuHuMaeM yxe B macirade 1:10. [Tpuuem nonepeunsiit Macimtad (Maciitad MUPHUHBI JIEMEHTA)
JOJKEeH OBITH OOJIbIIIe MacIiTaba ITMHBI DJIeMEHTa He OoJiee ueM B 2 pasa,

2. 3areM BIIOJIb CETKH T€OMETPHUUECKUX OCEH B COOTBETCTBHH C pa3MepaMHt CEUCHHH YTOJIKOB HITH
APYrEX npogeil poKaTa JTHHUAMH TOIHHOI 0,5-0,6 MM BEIYEPUYHBAIOT KOHTYDHI CTEpKHeil IA20B
u penretku ¢pepmsl (puc. 16.8, 6). [Ipu 5TOM THHUU CETKH T€OMETPHUECKUX OCEH TOJKHBI COBIAIATh C
OCSIMH, TTPOXOISIIIIUMH Yepe3 LIEHTPHI TSHKECTH YTOJIKOB WU IPYTUX NMpoduiiel mpokaTa, U3 KOTOPhIX
BhIMTOJTHEHA (pepma Ha cBapke. B KilenaHpIX KOHCTPYKIUSAX CETKA TE€OMETPUIECKUX OCEeH JOIDKHA
COBIIAIaTh C pUCKaMM (JIMHUSMH, Ha KOTOPBIX PACIIONIaratoTCs LIEHTPHI 3aKJIENOK) 3aKJICHOK.



[Tpu BeIYEpUMBAHIH KOHTYPOB 3JIEMEHTOB CIIEAYET UMETh B BH]Y, YTO B BEPXHEM IOSICE YTOJIKU
JOJKHBI OBITH OOpaIlieHbl TOJIKAMU BBEPX, a B HIDKHEM — IOJIKaMH BHM3. B packocax yronku
pacrojararT MoJIKaMH BBEPX, B OMOPHBIX CTOWKAX — TMOJIKaMU HapYKy. YTOJIKH MIPOMEKYTOUHBIX
CTOEK OPUEHTHUPYIOT IO MOJIKAM OMOPHBIX CTOEK.

3. Jlaniee mpUCTYMaOT K KOHCTPYUPOBAHUIO Y3JI0B pepMbl. He0OX0AMMO MTOMHHUTE, YTO CTOMKH U
PacKOChI HE IOBOAAT /10 KOHTYpa BEPXHEro U HUXKHEro 1mosicoB Ha 40-50 MM. D10 paccTosHue
o0ecreynBaeT MEeCTO Ui pa3MEICHHUs CBAPHBIX IIIBOB M AJIEMEHTOB PEUIETKH (Yallle BCEro YroJIKOB) B
cllydae HETOYHOCTHU i X o0pe3Ke, a TaKkKe MO3BOJISIeT n30exaTh KOHIIEHTPAIIMH CBAPOYHBIX
HanpsbkeHui. [{ng yno6cTBa noctpoenuit Ha pacctosiHuu 40-50 MM OT KOHTYpa BEpPXHETO HWIIM HIDKHETO
1osica MPOBOJIMM TOHKYIO JIMHUIO, TTapaJlIeIbHYIO ’TOMY KOHTYpY (puc. 16.8, B). Dta nuHus
OTPaHUYMBACT JUIMHY YTOJIKOB CTOEK M packocoB. KOHIIBI YTOJIKOB CTOEK M paCKOCOB 00pE3aroT Mo/
MPSIMBIM YTJIOM K OCH.

[TocnenoBaTenbHOCT MOCTPOSHHS OTICIIBHOTO y3i1a (hepMbl ITpHuBeieHa Ha puc. 16.9.

4. OnemMeHTHI GepMbl M0sACa, PACKOCHI U CTOWKH COSAMHSIIOT C MOMOUIBI0 METAIITHYECKOIO JIUCTa —
(haCOHKM WJIM KOCBIHKH, K KOTOPOU WX MPUBAPUBAIOT WJIM IPUKIICUBAIOT. TONIIHMHY (PacoHKH
MPUHUMAIOT B 3aBUCUMOCTH OT YCUJIUH B CTEPKHSX B Ipesenax 8-25 MM.

OT TopIa yroJIKOB BJIOJIb OOYIIIKA U Mepa OTKJIAABIBAIOT JJIMHY CBAPHBIX IIIBOB, TIOTYYEHHBIX 110
pacueTy Wi NPUHATHIX KOHCTPYKTHUBHO. CBapHOIi 110B HA JAHHOM PUCYHKE U300pa)KeH 1o
oTpacieBoMy cTaHmaptTy mrpuxamu (puc. 16.9,8). Cnexyer yka3aTh pazmeps miBa, [IpoctaBisis ux Hax
WJIM 1101 YCIIOBHBIMU 0003HAaYEHHSIMHU 111Ba 10 TUIY «6-80», re nepsas mudpa 0003Ha4aeT BHICOTY
KaTeTa IIBa, a BTOpasi, Mocjie Tupe — JUIHHY mBa. Korma u3 KOHCTPYKTUBHBIX COOOpaXKCHHH JUTMHA ITBa
MIPUHUMAETCS OOJIbIIIE PACUSTHON MIIH LIOB MPOXOJIUT MO BCEH JJIMHE 2JIEMEHTA, YKa3bIBalOT TOJIBKO
BbIcOTY 1mBa (puc. 16.9,e). Touku a-r Ha puc. 16.8 u Touku a-e Ha puc. 16.9, moka3zpiBaroiie KOHEIl
CBAPHOTO I1IBA, MI03BOJIIOT ONPEAEHTL KOHTYP bacoHkwu.
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dacoHKH TOJHKHBI UMETh HanOoJiee mpocTyro GopMy (MIPSAMOYTOIbHUKA WIIN Tparenuu ). UToOsr
MOJIy4uTh (PaCOHKY MpocTeiiiiel koHdurypamuu (6e3 BXOIAIINX YIJIOB), ITUHY CBAPHBIX IIBOB MOKHO
n3MeHnTh. Tak, Ha puc. 16.10, 1 ;UIMHEI IBOB, MOTYYCHHBIE TI0 PACYETY, HE 00CCIICUMIIHA TPOCTEHIIIeH
dhopmbl haconku. B cBs3u ¢ 3tiM ux qurHa Obuta u3MeHeHa (puc. 16.9, €).
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[Ipu pacnionoxeHuu GacoHKH B y3J€ cIeAyeT B CBapHbIX hepMax BepX (PacoHKH yTaIlIUBaTh MEXKIY
yrojikaMu BepxHero nosca Ha 10-12 MM, a B HIJKHEM Tosice BIITycKaTh 3a 00ymok Ha 10-20 MM j1s
yn00CTBa CBapKH.

S. DJIeMEeHTHI PelIeTKH (PepMbl, COCTOAIINE U3 JABYX YTOJIKOB WIIM IIBEIEPOB, HEOOXOJMMO
COEJIUHSATH CHEeMaIbHBIMU TUIAHKaMU (TIJITaHKAMU JKECTKOCTH ), KOTOPBIE MIPOXOISAT MEKIY YTOJIKAMH.
OTH IUTaHKY IPUBAPUBAIOT K YTOJIKaM C IBYX CTOPOH. [[JTaHKM BBIOJIHSAIOT U3 JIMCTOBOM CTaIH
TOJILIUHOMN, paBHOH TommKHe pacoHku. [llupuny nianku moxxHo npuHuMarth 60-80 MM, a 1uny Ha 20-
30 MM Gosblie IIMPUHBI yroika. B kaxaom crepkHe (pepMbl HE3aBUCUMO OT JUTUHBI JOJKHO OBITH
YCTaHOBJIEHO HE MEHEE JIBYX COECIUHUTENbHBIX IIaHOK. PaccTossHME MeX 1y MJIaHKaMH, a OTCIoJla U UX
YHCII0 3aBUCAT OT TOTO, B KAKOM COCTOSIHMM HaXOJUTCS 3J€MEHT (pepMbl: CoKaT MU pacTaHyT. Eciu
AJIEMEHT (epMBbl CKAT, paCCTOSIHUE MPUHUMAIOT paBHBIM 40r, riae | — MUHUMAaNbHBIN paguyc HHEPLUU
ceueHust. Eciu ajeMeHT pacTsHyT, TO 3TO paccTosiHie yBenuuuBatoT 10 80 (puc. 16.9, a).

6. I[anee BBIUCPYHBAIOT JOMMOJIHUTCIIBHBIC BUABI, Pa3pe3bl, CCUCHUA U JCTAJIN.

7. [Tocne BbIMONTHEHUS TpadgUUECKON 4acTH pabOThI MPOCTABJISIOT Pa3MEPhl U JICNIAI0T MAPKUPOBKY
anmeMeHToB (puc. 16.9, 0).

8. 3areM BBIYEPUMBAIOT CIICIU(UKAIUIO, TAOIHUIIBI CBAPHBIX IIBOB, OTIIPABOYHBIX MAPOK U

YCIIOBHBIE 0003HAYCHHSI.
Konmponsnuvie gonpocut

1. B 4eM 0cOOEHHOCTH PacIiOIOKEHHS BUIOB HA YePTEKaX METALTHYECKUX KOHCTPYKIINH? 77
2. B ueM oTiMuHMe cXeMbl pacroyIOKEHUs] METATMYECKUX KOHCTPYKLUH OT YyepTexei o0IMX BUJIOB,
paspe3oB, MIaHOB?

3. Kakue 1aHHBIE HAHOCAT Ha MOJIKaX-BBIHOCKAX JIEMEHTOB KOHCTPYKIUL?

4. YTo 03HAUAET CIIEAYIOLIAs 3aIHCh HA TOJKE THHAN- BRIHOCKH: 2 L140X 90X 8?



Xox pabdoThI:

1. BrIMOTHUTH YepTekK HEepPMBI.

2. V3y4uuTh TEMY M OTBETUTH B TETPAU HA CJICITYIONTHNE BOIIPOCHI:
1.B 1em 0COOEHHOCTH PACIIOJIOKECHUS BUIOB HA YEPTEKAX METATHICCKUX
KOHCTPYKIUA?
2. B uem oTanure cXeMbl paclo0KEeHHUs] METANTHYECKUX KOHCTPYKIIUHI OT YepTexke
001X BUOB, pa3pe30B, IJIAHOB?
3. Kakue manHbIe HAHOCAT HA MOJKAX-BBIHOCKAX AJIEMEHTOB KOHCTPYKITHIA?
4. YTo 03HayaeT ClIeayIoNas 3auch Ha MOJIKE JIMHUK- BBIHOCKU: 2 L140X 90X 8?
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IMPAKTUYECKAS PABOTA Ne 22

Tema 15. UepTe:kn MeTaNINYECKUX KOHCTPYKIMH.

Cocrapiienue cnenupuKanuu Ajs YepTeKa MeTAITHYECKO KOHCTPYKIIUH.

Heanb padorbi: CocTaBieHue cnenupuKaluy U TEKCTOBBIX yKa3zaHuM. 3yueHue cooTBeTCTBYIOLINX
I'OCTos (ECKI u CITIC).

Teopernyeckas 4acTb

B tab6n. lnpusenena crenudukamnus craind. Takas cnenuuKanys COCTaBIsSETCS Ha KaXK bl
OTIIPABOYHBIN JIEMEHT OTJIENbHO. MapKUPOBKY JeTalleil HAaUWHAIOT I KKIOT0 YepTexka ¢ €AHHHUIIBL.
[To3urus 1 mprcBamBaeTCsl IeTaJISIM, COCTaBIISIONIAM OCHOBHOE ceueHue. B pepmax
MOCIIEA0BATEIHHOCTh MAPKUPOBKH TaKasi: BEPXHUHM U HUKHUM MOSIC, OTIOPHBIE PACKOCHI, SJIEMEHTHI
pemerky, (pacoHkH. Macca HaIIaBIEHHOTO METAIIA, Ka3pIBAEMOTO Ha YepTeke, cocTasiseT 10 V.8 %
MAacChI AJIEMEHTOB ()E€PMBI, BOIIESAIINX B CIICIU(DUKALIUIO.

Crnenudukanuio u TabJIUIBI PEKOMEHIYETCS pa3MellaTh HaJl OCHOBHOM HAJIIHCHIO.

9.
1.

TexcToBble yKa3zaHUsI OOBEAUHSIOT B IPUMEYAHUHU, KOTOPBIE MOTYT OBITh 3alTMCaHbI TaK:
Marepuan KOHCTPYKIIHH. ..




2. CBapKy BBINOJIHATH 3JEKTPOaMU TUMa -42.

3. Meranmu mo3. 10 u 11 BBIMOTHUTE U3 YTOJIKOB 103. 1 1 2, 00YIIIOK CTPOTAaTh.

4. CoenuHuTenbHbIE MPOKIAIKUA CTABUTH HA PABHBIX PACCTOSHUSX.

5.. Bce HeoroBopeHHbIE BBl NPUHATH TOJIIMHON 6 MM.

Ha u3o0paxenuu neraneit CoeIMHEHUN HAHOCAT:

— COOTBETCTBYIOIIME HA3HAYCHUIO Y3714, MPUBSI30YHBIE Pa3MeEPhI 10 OCH AJIEMEHTOB (10
KOOPJMHAIIMOHHBIX OCEH U OTMETOK YPOBHS);

— YCUJIUS, UCTIOJIb3YyEeMblE JJISl pacyeTa KpeIyIeHHsI 3JIEMEHTOB IIPpU pa3paboTKe AeTaIupOBOUYHBIX
YepPTEkKEH, €ClIM ATU yCUIIHS HE TIPUBEICHBI B TA0INIIAX;

— TOJILIMHBI ()aCOK Ha OTBETCTBEHHBIX Y3J1aX, THUIBI M pa3Mephl CBAPHBIX IIBOB;

— THUII, TUAMETP U YUCIIO OOJTOB, PACIION0KEHUE U JUAMETP OTBEPCTUH H T. II.
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IMPAKTUYECKAS PABOTA Ne 23.
Tema 17. UepTexku KaMEHHbIX KOHCTPYKIHIA.
BoinosineHue yepTexa 00 TMIOBKH LHOKOJIA 3[IaHUSI TPUPOJIHBIM KAMHEM
Heanb padoTbl: BrimonHneHue yeprexa 00JIUIIOBKY LIOKOJIS 3/1aHUsI TPUPOIHBIM KamHeM. [IpocTanoBka

pasmepoB. Cocrasnenue crenu(puKanum U TEKCTOBbIX yKasanuii. MI3ydeHrne COOTBETCTBYIOIINX
I'OCTos (ECKJ u CIIJAC).

Teopernyeckas yacrb

CteHbl U3 KUpIHUYA U JETKOOETOHHBIX KaMHEH

KupnuuHble cTeHbl BBIKJIQABIBAIOT U3 KepaMUUecKoro kupnuya pazmepamu 250X120X X65 MM (puc.
17.1, a). Kupnuuu ykiagpiBaloT Ha pacTBOPE IJIAIIMSI U C TIEPEBS3KOH 1IBOB, TOJIIMHA KOTOPBIX paBHA
10 mm. TonuHa KUPIUYHBIX CTEH KpaTHA NojoBuHE kupnuya (120 MM — nonkupnuya, 250 MM —
oJuH kupnud, 380 MM — nonTopa kupnuya, 510 MM — f1Ba KMpHu4a U T. [1.).

Kepamuyeckuii KUpIHUY BBITYCKAIOT MOJIHOTENBIM U IycToTensiM. Ha puc. 17.1, 6 n3obpaxen
KepaMU4eCKHI KUPIUY C CeMblo 1eneBbIMU ycToTamu. Ha puc. 17.1, B npuBeieH 1erko0eTOHHBIN
KaMEHb C IIEIEBUAHBIMU ITycToTaMu pazmepoM 390X 190X 188 mm. TonmuHa MIBOB IPH YKIaIKe TAKUX
kaMmHel Takke 10 mm. PaccMOoTpuM HEKOTOpBIE UEPTEKU KOHCTPYKLIMK CTEH KAMEHHOW KJIaJIKH.

Ha ueprexxax pa3pe3oB 37jaHUi, BBIOJHEHHBIX B MaciiTade 1 : 50 u Menbue, KAMEHHYIO KIIaJIKy B
CEUEHUH 3alITPUXOBBIBAIOT TOHKUMH JIMHUSMU, HAKIIOHEHHBIMU TIOJT yIJIoM 45°, nin 00BOJAT MO
KOHTYpPY CIUIOIIHOW OCHOBHOM JIMHUEH.

CreHbl KaMEHHOM KJIaJIKH U JPyTHUe KOHCTPYKTHUBHBIE 3JIEMEHTHI IIOKa3bIBAIOT HA YepTexax,
Ha3bIBAEMBIX MOPSIOBKAaMH. JTH YepTEXH BhIMONHAOT B Maciirade 1 : 10, 1 : 20. Ha puc. 17.2, a
n300pakeHa BepTUKaJIbHAs MOPsA0BKa — pa3pe3 0 OKHaM Hapy»KHOM CTEHBI IBYX3Ta)XHOTO JIOMa,
CTEHBI KOTOPOT'O CJIO’KEHBI U3 JIESTKOOETOHHBIX CEMUIIENIEBBIX KaMHEN ABYX THUIOB: pazmepoM 390X90X
X188 MM 1 ipo10NTEHBIX TTOJIOBHHOK pazmepoM 390X90X 188 mm. Tommuaa mBos 10 mm. Ha geprexe
NOKa3aHbl ¥ IPOHYMEPOBAHbI PAIbI KJIaJKH, IIPOCTABIEHBI BCE HEOOXOJUMBIE Pa3MEPBI U OTMETKIG()
c/IeTIaHbl MOSICHSIIOIINE HAAMKICH.

JU1g yTOUHEHUSI KOHCTPYKIIMHA OTZIEIbHBIX 2JIEMEHTOB BBINIOJHAIOT YEPTEXKHU y3710B Kianku. Ha puc.
17.2, 6 nana ropU30HTAIBHAS MTOPSIOBKA — YEPTEXK JIBYX CMEKHBIX PSIOB OOJIETYCHHOHN KITAIKU yTia
Hapy»XKHOU CTEHBI U3 KepaMHuecKoro kupnu4da. Ha ueprexe nokazaHo pacroiaokeHUe KUpIUYEil;



JMAarOHANbI0 OTMEUYECHBI TPEXUYETBEPTHBIC KUPIUYH U TOJIOBUHKU. [LITprxoBoii muHMel 0003HaueHa
CTaJIbHas apMarypa, yKJIaJplBaeMas JUIsl KPEIUIEHUS KJIaJKH B YIJIax CTEH.

JUist KITaKu CTE€H C BeHTHIIALIMOHHBIMU M IBIMOXOTHBIMU KaHaJIaMH BBITMOJIHAIOT paboyme YepTe:Ku —
Pa3BEPTKU CTEH C KaHanaMu. X pacronokeHre MoKas3plBatoT MPUBA3KOM K MOy 3TaXKa U HAPYKHOU
cTeHe 37aHus. Ha muiane creHsl y KaxI0ro KaHaina HaHOCST HU(PbI, MOKa3bIBAIOLINE, C KAKOTO dTaxa

HaA4YMHACTCA KaHall.

OGJII/ILIOBKa CTCH IMPUPOJHBIM KAMHEM CIIYKHUT HC TOJIBKO CPCACTBOM YKPAUICHUA 30aHUA, HO U

IMPAKTUYCCKUM LCJISAM.
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Puc.17.2

Puc. 17.1

OO6nMIOBKA HIKHEH YaCTH CTEHBI — I[OKOJIA,
KOTOPBII 00JIbIlIe IPYTUX YacTel 31aHUs
MIOJIBEPTaeTCs BIUSHUIO BIATH U MEXaHUYECKUM
BO3/CHCTBUSM, IPEJOXPAHSET CTEHBI OT
paspyleHus.

Ha ueprexe 00IMIIOBKY IPUPOIHBIM KaMHEM
1oKoJIs1 31aHus (puc. 17.4) npuBeneHbl
TOPU30HTAJIBHBINA U BEPTUKAJIBHBIN pa3pessl,
KOTOPBIX NIOKa3aHbI PacIoyioKeHNe KaMHeH, nx
MapKH, pa3Mepbl, OTHOCUTEIbHbIE OTMETKH OT
YPOBHSI TOKPBITHS T0JIa 3/IaHUS, & TAKKE YEPTEKH
KaMHEH HEKOTOPBIX MapoK. Y4acTKu
MOBEpXHOCTEN KaMHel ¢ rpyooit 00padoTKoi
OTMEYEHBI TOUKAMH, YYACTKH YUCTON TECKU —
HaamucsaMH. B cnenndukamum Kk yeprexy
yKa3aHbl MapKy KaMHeH, pa3Mepsl JIMLIEBBIX
CTOPOH, KOJIMYECTBO KaMHEH 110 MapKaM U o01ee
UX KOJINYECTBO.
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Puc.17.3(ITpumep)

Xox paboThr:
1. Bemoanuts yeptex 17.3 B paboueit TeTpaau.
2. OTBeTHUTb Ha BOIIPOCHI.
1. KakoBbI pa3Mepsl CTaHIapTHOIO KEPaMUYECKOT0 KUprnuya?
2. YKaxuTe TONIINHY KUPIUYHBIX CTEH, BBIJIOKEHHBIX B 2,5 1 1,5 kupnuya.
3. Yro Takoe nopsaoBka? J{js 4ero Ciy)kKMT 3TOT 4epTex?
4. JIns yero NpuMeHs0T OOIMIIOBKY LIOKOJIS 31aHUSI KaMHEM?

HPAKTUYECKAS PABOTA Ne 24.
Tema 18. UepTexu MH:KEHEPHOT0 000PY/10BaAHUS.
YreHue U BHINOJTHEHUE YepTeKell BOMOCHAOKEHUS U KAaHAJIN3AIUN
Hean pabdoTbi: UTeHne 1 BHIMOTHEHNE TPOSKTOB BOJOCHA0KEHUS M KaHanmu3amuu. [ [poctanoBka
pa3MepoB. CocTaBieHne crenupuKalnuyd U TeKCTOBBIX yka3zaHuH. M3yueHne cooTBETCTBYIONINX
I'OCTos (ECKJ u CITAC).
Teopernyeckas yacrb
K HIDKEHEPHOMY 000pY/I0BAHHMIO 31aHHIT H CAHUTAPHO-TEXHMYECKIM CHCTEMAM KHITBIX, OOIIECTBEHHBIX
Y TIPOU3BOJICTBEHHBIX 3JaHUI OTHOCATCS XOJIOAHBINA U TOPSYUN BOJONPOBO/I, KaHAIU3AIMUs1, BOJOCTOKH,
OTOIUICHHE, BEHTWIALNSA, KOHJAULMOHUPOBAHUE BO3/1yXa U Ta30CHA0KEHNE.



Cornacuo I'OCT 21.601—79* u 21.602—79* xoMriekT pabounx depTekeil caHUTapHO-TEXHUUECKUX
CHCTEM BKJIIOUACT B ce0d: 00lIMe JaHHbIE CUCTEM BOJOCHA0XKEHHS U KaHAJIU3AI[1H, OTOIJICHUS U
BEHTHJISLINH, TUIAHBI, pa3pe3bl 1 aKCOHOMETPUUECKUE CXEMBI CHCTEM, TUIaHBI U pa3pe3bl yCTAaHOBOK.
CaHUTapHO-TEXHUUYECKHE CUCTEMBI COCTOSIT U3 TPyOONPOBOJOB (TOPU30HTAIBHBIX MarucTpaie,
CTOSIKOB M ITOJIBOJIOK K PHOOpPaM), apMaTypsl (KpaHbl, BEHTUJIH, 33JBIKKH U T. 11.) U Pa3IMYHOTO
o6opynoBaHus (HACOCHI, BOJOHATPEBATEIN, KOHAUIIMOHEPHI, (DUIBTPHI).

YepTexu CaHUTAPHO-TEXHUUECKUX CUCTEM 3/IaHUI COCTABIISIFOT HA OCHOBE apXUTEKTYpPHO-
CTPOUTEJIbHBIX YepTexel — IUIaHOB, pa3pe30B 31aHui. UepTexu coepKar IIaHbl ITaxei ¢
HAaHECEHUEM PACIIOJIOKEHUS CUCTEM (TpyOOIIPOBOIOB M apMaTyphl), a TAKXKE pa3pesbl, pa3BEPTKU CTEH U
po¢uIn, Ha KOTOPBIX MOKa3bIBAIOT I10JIO)KEHUE IIEMEHTOB CUCTEMBI U UX B3aUMOCBs3b. UTOOBI
n300pa3uTh HanboJIee CIOKHBIE Y3JIbI CUCTEMBI, B 00JIee KPYITHOM MacIITade BHIMOIHAIOT ()ParMeHTHI
IUTAHOB U Pa3pe30B.
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Pa3BeTBiIEHHbIE CETU CUCTEM BOAOIIPOBO/IA, OTOIJICHUS U ra30CHA0XKEHHS U300pakatoT TakKe B
aKCOHOMETPHUUYECKHX CXeMaX, KOTOPbIE BHIMOIHAIOT BO (PpoHTaIbHON n3oMeTpun. Ha oTaenbHbIX
ydacTKax TpyOOIpOBOJOB YKa3bIBAIOT AMAMETP, [UIMHY y4acTKa, pa3Mep U HallpaBiieHue ykiioHa. K
gyepTekaM MPHIararT crennpuKau MaTepualioB 1 000pyJOBaHUS.

VYcnoBHbIe 0003HaYEHUS. DIIEMEHThI CAHUTAPHO-TEXHUUYECKUX CUCTEM M300paXkaroT Ha yepTexax u
cXeMmax YIpOIIEHHO YCIOBHBIMU IpaduuecKUMU 0003HaueHUsIMH, ycTaHoBIeHHbIMU ['OCTamu. B a6
18.1 n 18.2 mpuBeeHbI HEKOTOPHIe 0003HAUEHHSI TPYOOTIPOBOIOB M apMaTyphl 0OIIETO Ha3HAYCHNS,
IIPUMEHSIEMbIE Ha IIJIaHaX, Pa3pe3ax, pa3BEpTKAX U aKCOHOMETPUUYECKUX CXEMaX CaHUTApHO-
TEXHUYECKHUX CHCTEM 3/1aHuM. Y CcioBHbIEe rpaduueckre 0003HaYeHUsI 3JIEMEHTOB TPYOOIIPOBOIOB
('OCT 21.601 — 79%*) BrlyepumBarOT B MacmiTabe yepTexa CIUIONIHOW OCHOBHOM JIMHUEH, HEBUIUMBIE
(moa3eMHbIe, B KaHajaX) — IITPUXOBOM JTMHUEH TOM ke TOJIIHUHBI; CTPOUTENbHBIE KOHCTPYKIUH,
TEXHOJIOTHYECKOoe 000pyI0BaHHE U BCE OCTAJIbHBIE JIMHUU — TOHKOH CIUTOMIHOM nuHue. [Ipu 83
BbIUEPUHUBAHUU TPYOOIIPOBOJIOB pa3Mephl YCIOBHBIX 3HAKOB apMaTyphl U 3JIEMEHTOB TPyOOIIPOBOIOB
(UTMHBI TPOMHUKOB, BEHTUJIEH, 3aABIKEK) OepyT MpUMEpHO paBHBIMU 3...3,5 nuamerpa TpyObI.
CaHuTapHO-TEXHUYECKHE CUCTEMBI U AJIEMEHTHI ceTeil CHa0katoT OyKBEHHO-IIU(PPOBBIMU
0003HaYCHUSIMU (MapKaMH).



UYeprerku BOAOCHAOKEHHU S, KaHATH3AIUHN U Ta30CHA0KCHHUS .

KomruiekTy yeprexeii cucteM BHYTPEHHET0 BOJOCHA0KEHHS M KaHAJIM3allUK 3/JaHUI PUCBOCHA MapKa
BK. Ueprexu cucteM HapyKHBIX CETEH BOJOCHAOKEHUS M KaHATM3AUN O0BEUHSIOTCS B KOMILIIEKT
mapku HBK. B coctaB kommiekTa 4yeprexeil CHcTeM BOJOCHAOKEHUS U KaHATH3AIUNA BXOIST
CJIEIYIOILIME YEPTEXKH, BBITIOJIHSIEMbIE B MacIlITa0e:

Tlnanst W CXEMB CHCTEM + + « « & % o & + « = « -« o« & §:2100; 1:200; 1:400
DPACMOHTH ANAHOB . . = « « & = 5 & % o+ e e 4 & W a 1:50: 1:100
[lnand, paspessl § CXEMB YCTAHOBOK CHETEM . . .« & =« =« & = & [:50; 1:100
WEARE LD G pTm R RN e e o ety B om o4 1:20; 1:50
Y3aIul NPH ACTANBHOM MIDOPEMENHH . . . . .+ o « o« o« + & 1:2: 1:5; 1:10

Ha mutanax >kusibIx v 0OLIECTBEHHBIX 3JaHUI MIPUHSITO COBMELIATh CETH BOJAONPOBO/IA U KaHAIU3AIUH, T.
€. Ha OJIMH MO3TAXKHBIN TUIAaH HAHOCUTDH CETU KaHAJIM3alMU U BoAonpoBoaa. [Ipu Hanuunu cuctemsl
ropsiuero BOAOCHA0KEHUS CETH BBIMOJIHAIOT Pa3eIbHO MIIM COBMEIIAIOT C CETAMU BOAOIPOBOA Ha
OJIHOM IIJIaHE, B 3TOM CJIy4ae CETh KaHAJIU3allul HAaHOCAT Ha JIPYyroi IUIaH.

B ta6x. 18.3 nmpuBeneHbl HEKOTOPHIE YCIOBHBIE 0003HAYCHUS DIIEMEHTOB CETECH BOJIOCHAOKECHHS 1
KaHaJIM3aIuu.

i b P MR
LELELRIBEL & i TATREN BN PRI
(W UL FPEAL M EE
UL ST LTIl
B oguadn LI a8 = +

THO0 R0 ]:[ |

Ty et ki @- -?-

! . .

Odoanaueuns Memera  meprpes O

NPTE e T,

Ha paipeaax,
Hasmenonanmne kA nAaHAx H{E“P: B~
H BHAAX

s g e i TR

caepry 2ax coepeau 1 o el pail

Koaomgew Ha CeTH ]H § Lovom a0 b MUK

Foammt  peiifis

=5
A
MW I
Koaoneu na cetd ¢ : s ne ‘\T_‘
MOMAPHNM IHAPSHTON  _ o
- {7}

[ P

CeTha nywenan 6 ! Aup oo fnpa e

Tab6u. 18.3 YcnoBuble rpaduueckue 0003HaAUCHUS STIEMEHTOB CETEH BOJAOMPOBOJIOB U KaHATU3AIUH.
I'OCT 21.106—78* ycranaBnuBaeT OyKBeHHO-LIM(POBbIe 0003HaUEHHS (MapKH) COAECP>KUMOTO
TpyOOIPOBOJIOB. B IPOM3BOICTBEHHBIX 3[JAHUSX KPOME XO3IHCTBEHHO-TIUTHEBOT'O BOJIOTIPOBO/IA U
OBbITOBOM ((peKanbHOM) KaHATM3AIMH YacTO B COOTBETCTBUU C TEXHOJIOTHYECKUMHU YCIOBUSMHU
IPOM3BOJICTBA MPOKJIAIBIBAIOT JOTIOJIHUTEIbHBIE ceTH. Hike prBeIeHbI HEKOTOPBIE U3 ITHX MApOK.

Bononposozn Kananuzanus I'opsiuee
BOJIOCHA0KEHUE
O6u1ee 0003HauUEHNE BO | Obuiee 00603HaueHue KO | [lonaromas cetpb T3
X03511ICTBEHHO-TIMTHEBOM B 1 | beiroBas (pexanbuast) | K1 | Hupkynauuonnas cetp | T 4
IIpoTuBonO)KapHBII B 2 | loxneBas (nuBHeBasg) | K2 | Obuiee 0003HaueHue o
[TpounsBoacTBEHHOM [TpousBoACTBEHHAs: K 3 | Hu3skoe naBienue ri
000OpOTHOM BOJIBL: o01mree 0603HaUeHUE
[OAroIast CETh B 4 | mexanuuecku K4 | Cpennee naBienue 2
3arpsi3HEHHBIX BOJI
oOparHas ceTh BS5 | xumuueckun K 7 | Beicokoe naBieHue I3
3arpsi3HEHHBIX BOJI
KHCJIBIX BOJ K8
[IETOYHBIX BOJ K9 aA
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Puc. 18.1

Mapku npoCTaBISIOT B pa3pbIBe JTMHUKA 0003HAYCHHS TPYOOIIPOBOA MIIM HA MOJIKAX JIMHHI-BBIHOCOK.
CTOsIKH CHCTEMBI BOJOTIPOBOIa 0003HaYar0T Mapkoi CT, a KOJIO/Ie1l CUCTeMbI KaHalu3auu Mapkoit K.
K sToMy 0003HaueHHIO TOOABIAIOT MapKy CUCTEMBI HIIM CETH M Yepe3 THPE MOPSIKOBBIN HOMED
asieMeHTa B npeaenax cucremsl, HarpuMep CtB1 — 1, KK1—2 u 1. 1. BogocHabkeHue u kaHamu3amms
KWIBIX 31aHui. Ha miane xwuioro gjoma ¢ BBoJaMu BogonpoBojaa (BBoa Bl-1), TerutodukannoHHon
cetu (BBoJ T3-1) u Beimyckamu kaHanuzauuu (Beimyck K1-1...K1—3), npuBs3aHHBIMU K yTJIOBBIM
KOOPAMHAIIMOHHBIM OcsiM (puc. 18.1), mokazanbl kananuzanuonnbsie Konoaisl KK—I1, KK—2, KK—3 u
IIPOCTABJICHBI IUaMETPbl TPYO BBOJIOB U BBIITYCKOB. I11aHbl JOKHBI CONTPOBOKAATHCSA MPOPHUIAMU
CeTell, Ha KOTOPbIX U300pa)KaloT KaHAIU3aMOHHbIE KOJIOIbI, TPYObI C YKIIOHOM, HAHOCAT
HE00XO0/UMBIE pa3Mepbl U OTMETKHU, YKa3bIBAIOT JUAMETPbI TPYO.
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Puc 18.2 ®parMeHT 1m1aHa mojiBajia )ujioro goma (a) u miada 1-ro staxa (0).

Ha ¢parmenTe miana moasana xwioro goma (Puc 18.2, a) HaHeceHbI TPyOOIPOBOIBI BOJOIIPOBOIA
(B1) u xananuzanuu (K1), moxazansl Mecta BBOJia BOJOIPOBO/IA M BBHIITYCKA KaHAIHU3AINH B
kaHanu3aunoHHbIN Konoaen KK—I, a Takxe crosiku Bogornposoga (CtB1-1...CtB1-3) u kananuzauuu
(CtK1-1...C1K1-3). B nomemennu BOAOMEPHOTO y3Jia Ha TPyOONpPOBO/Ie BOJAOMPOBOAA YCTAHOBJICHBI
JBE 3aJBUKKH, BoJgoMep (= 40) 1 KOHTpobHBIN KpaH (= 15). Ha nunuu Bogonposoaa, uaymei ot
ctosika B1—3, mokaszaHbl OTBOJIbI K MOJIMBOYHOMY KPaHy, pAKOBUHE M PyYHOMY HAcOCY CUCTEMBI
ororieHns. Ha kaHanM3annoHHOM TPYOOTPOBO/IE, MAYILEM K BBITYCKY, IIOKAa3aHbI MECTA IIPOYUCTKH,
YKa3aHbl IUaMeTpPbl TPYO, JUTMHBI MPSIMOJIMHEHHBIX YJ4aCTKOB TPYOOIPOBO/Ia U X YKIIOHBI.

Ha mnane 1-ro staxa (Puc 18.2, 6) n300pa)keHbI CTOSKH TPEX CAHUTAPHBIX Y3JIOB, PACIIOIOKEHHBIX B
mTpadax KamuTalbHBIX cTeH: BogomnpoBoa a (CtB1-1...CtB1-3), ropsaero BogocHadxkenus (CtT3-1..
...C1T3-3) u kananuzanuu (CtK1-1...CTK1-3) 1 nmpocTaBieHbl UX JUAMETPHI.

Hanecennple Ha miiaHax MPOEKTUPYEMbIE CETH TPYOOIPOBOAOB CITyKaT OCHOBOM ISl BHIIOTHEHHS
aKCOHOMETPHUYECKUX CXEM CAaHMTAPHO-TEXHUUECKUX CHUCTEM, KOTOpbIE O0Jiee HATJISAHO MOSICHSIOT
IIPOCTPAHCTBEHHOE B3aUMHOE PacIoIokKeHHe TpyOOIpoBOIOB, CTOSIKOB U IPUOOPOB.
AKCOHOMETPHUYECKUE CXEMBI CAHUTAPHO-TEXHUIECKUX CUCTEM BBIMTOJHSIOT BO (PPOHTAIHLHON H30METPUHU
(c neBoii cucTeMoii oceif), 4TO MO3BOJISAET UCIOIB30BATh HEUCKAXKEHHBIE H3MEPEHUS 110 BCEM OCSM.
AKCOHOMETPHYECKHE CXEMBbI CUCTEM BOJOIIPOBOJIA M TOPSYET0 BOJOCHAOKEHHSI 0003HAYAIOT COKpa-
IIIEHHO MapKaMH CHUCTEM, KOTOPbIE MPOCTABISAIOT HaJ cxeMoil. B cnenudukanuy HanMeHOBaHUE CH-
CTEMBI YKa3bIBalOT MOJIHOCTHIO, HanpuMep «Cxemsl cuctem B, T3».

Ha puc. 18.3 nu300pakeHbl akCOHOMETpUYECKHE CXeMBI TpyOOIpoBoA0B BoonposoAa (B1) u ropstuero
BojocHaOxenus (T3) 3manus1, HaHECEHHBIE Ha T1aHe noBaiia (cMm. Puc 18.2, a). Ha cxeme
BOJIOIIPOBO/IA IMTOKA3aHbI OTBOJBI K CTOSKAM, TUAMETPhI TPYO, 3alIOpHbIE BEHTUIIH, IEPEXOTHBIC
aTpyOKH OT OJTHOTO AMaMeTpa TpyObl K JPyroMy, MEcTa CIIyCKOB BOJIbI M3 CUCTEM BOJOCHA0KEHUSI.

VY poBeHb MEePBOro 3Taxa 3JaHusl y CTOSKOB OTMEUEH TOpU30HTaIbHOM uepToil. Ha cxeme BoonpoBoaa
B1 mokazano, 4To Ha BBOJI€ BOJOTIPOBOIA IOKHBI OBITH MPOJIOKEHBI TPYOBI AuamMeTpoM 50 MM ¢
pacTpyOHBIMH COCTUHEHUSMU DJIEMEHTOB.
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Puc. 18.3Akconomerpudeckas cxema TpyOOIIpOBOJIOB: a) BOJOMPOBOA; 0) TOpsiYero BOAOCHAOKEHUS

Pacnonoxxenne TpyOonpoBOAOB U CTOSKOB IOKa3bIBAIOT HA pa3pe3ax KaHAIM3ALMU 110 CTOSKaM U
0TBOJIaM, a TaKXke Ha cxemax cToskoB (puc. 18.4). Ha pa3pese, mo oTBojs1eMy TpyOOnpoBoay K
kaHanu3aunoHHoMy Kooy KK-1 6ykBamu A u b 0603HaueHbl MecTa OTBETBJIEHHS TPYOOIIPOBOIOB OT
MarucTpalbHON TPyObl, HAHECEHBI JUAMETPHI TPYO, ITMHBI YIACTKOB U YKJIOHBI, YKa3aHbI MECTa
YCTaHOBKHM IPOYMCTOK M PEBU3UH U APYIOW apMaTyphl.

Ha pa3pesax no kananuzanuonHsiM crosikam CTK1-1...CtK1-3 6ykBamu A u b ormedensl MecTta
MIPUCOCTMHEHHS CTOSIKOB K OCHOBHOMY 0TBOAY B Komnozen KK-1, a OykBoii [ — mecTo npucoeanHeHus
0TBOJ1a OT pakoBUHBI. Ha pa3zpese mo oTBOly OT pakOBHHBI TOMEIIEHHOMY PsiZIOM, Iepe]l pakoBUHOM P1
MOKa3aH TUIPAaBIUYECKU 3aTBOP (CHU(]OH).

Ha cxemax cTOSIKOB MOKa3aHBbI [0 3Ta)kaM OTBETBIIEHHS OT CTOSKOB K CAaHUTapHbBIM npubopam. Ha cxeme
crosikoB kaHaym3aiuu K1 (2100) ykazansl MecTa OTBOJIOB U YCTAaHOBKH PEBU3UHN. BEHTUIISAINS CTOSKOB
OCYIIECTBIIsIETCS Yepe3 acOeCTOLEMEeHTHbIE TPYOb! JruaMeTpoM 150 MM, KOTOpbIE BEIBOJSATCS Yepes
yepJiaK HapyKy U 3aBepiuarorcs (irorapkamu.

TpyOompoBOAbI CAHUTAPHBIX M KyXOHHBIX Y3JI0B, a TAKXKE JIPYTHX YU4aCTKOB CAHUTAPHO-TEXHUUECKON
CUCTEMBI 37jaHHsl, TPEOYIOLINX MOSICHEHU, BBIMOIHSIOT B BUJE (PparMEHTOB, 10 KOTOPHIM MOHTHPYIOT
TpyoonpoBosl. Ha puc. 18.5 u3obpaxen ¢pparMeHT miaHa CAaHUTapHOT'O y3Ja ¢ TpyOOoIpoBoiaMu
BOJIOIIPOBO/IA U TOPSIYETO BOAOCHA0KEHNUS, CO CTOSKAaMH U MOABOJKOM K Mpubopam, ¢ yCTaHOBOUYHBIMU
pa3MepamH.

Ha puc. 18.6npuBeieHBI TUIaH CAHUTAPHOTO Y3714, pa3pe3nbl 1—1, 2—2 1 BEIHOCHOM 3JIeMeHT 1 ¢
TpyOonpoBoJamMH KaHanu3auuu. Ha BEBIHOCHOM 31eMeHTe 6ojiee o IpoOHO MOKa3aHbl CTOSKH C
YCTaHOBOYHBIMU pa3MepaMu. Ha maHe u pa3zpe3ax ykazaHbl Bce HEOOXOAUMBIE JIJIsl MOHTa)Xa
YCTAaHOBOYHBIE Pa3Mephl, IOKa3aHbl pacTpyOHbIE COeTUHEHUS TPYO, HAHECEHBI PACCTOSIHUS OT LIEHTPOB
(hacoOHHBIX YaCTEH M apMaTypPhI IO OCEBBIX JIMHUMA MTePECEUCHU U OTBETBIICHHII.

K MOHTa)XHBIM IJITaHAM MPUIIATAIOT TaKkKe CXEMBbI dTAXKHOHN pa3BoJKU TPyOOIpoBooB (puc. 18.7, a); a
TaK)Ke KOMIUIEKTOBOYHYIO BEJIOMOCTh M CITeIIU(DUKAIHIO TPeOYIomuXcst MatepraiioB (puc. 18.7,6).
BEJOMOCTH MPHUBOJAT B rpaduuecKOM H300paKeHUH JIeTallu TpyOOopoBoia ¢ u3rudbamu Tpyo u
HE0OXOIMMBIMH pa3MepaMH, yKa3bIBalOT AUAMETPhI TPYO, MOHTAKHYIO M 3aTOTOBUTEIBHYIO UX JJIUHY.
PaznnuaroT MOHTaXKHYIO, 3aTOTOBUTENEHYIO U CTPOUTENBHYIO JUIMHY TPYOOIIPOBO/IOB.



3aroToBUTENbHON L,y Ha3BIBAIOT JUIMHY
JIeTaI TPyOOIIPOBO/Ia B BHIPSMICHHOM
fposacmuy. T COCTOSIHUH.

MOHTaXHOU Ha3bIBAIOT JEHCTBUTEIbHYIO JJIMHY
JeTany TpyOonpoBOIa MEX/Iy KOHIIAMH MIPSIMOTO
OTpe3Ka JeTanu 0e3 apMaTypbl WIH PACCTOSHUE
OT KOHIIa THYTOU JIETaIM 10 TOUKH MepeceueHus
OCEBBIX JIMHUH, WJIA PACCTOSTHUE MEXTY
TOYKAMU MIEPECCUCHHUSI.
CrpourenbHoi JuIMHOM L¢r, neTanu
TpyOOIIPOBO/Ia HA3BIBAIOT pa3Mep, KOTOPHII
OTpeIeseT TOJIOKEHHUE IETAIIN TT0 OTHOIICHHUIO
K JIpyrofl CMEXHOU J1eTaau,— PacCTOSHUE
MEXy [IEHTPAMU COSAMHUTEIBHBIX YacTEH
pa3BoOASAIIETo TPYOOIIPOBOIA U CTOSIKA WU
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CaHUTApHOTO y3Jia.

B MHOTr03Ta)KHBIX JKHIIBIX M OOILIIECTBEHHBIX 3/1aHUSX, @ TAKXKE B IPOU3BOICTBEHHBIX 3JaHUSX, YTOObI
MOBBICUTH HAIOp B CHCTEMaX BOJOCHA0KEHMsI, CTaBAT LIEHTPOOEKHBIN Hacoc. B Takux ciyuasx
4yepTeKaM MPUIararoT YepTeK yCTaHOBKU HAcoca.

BonocnabxeHue u KaHaIM3anus MPOU3BOJICTBEHHBIX 30aHnii. Ha puc. 18.8 mpuBenen ueprex yactu
IJIaHA TPOU3BOJICTBEHHOIO 3/1aHNUs, HA KOTOPOM COBMELIEHBI CUCTEMBI BOJIOIIPOBO/IA U KaHAIU3ALUH.
Ha mutane KOHCTpYKIIMU 37JaHUS U KOHTYPBI TEXHOJIOTHYECKOr0 000pyA0BaHUS [TOKa3aHbl TOHKUMU
nuHUAMH. CIUIOIIHBIMU OCHOBHBIMU JIMHUSIMU BBIIETIEHBI CETH BOJONPOBO/IA M KaHAJIN3ALMH.
TpyOornpoBobl, KOTOPbIE MOHTHUPYIOT OJIMH HaJ IPYT'MM, Ha TUIaHE OKA3bIBAOT PSIOM.

B paspsiBe nmuHMI ceTell mpocTasiieHbl UX Mapku: Bl, BS u B6 — BomponpoBoa X035 CTBEHHO-ITUTHEBOM
1 000poTHOM BOIBI (TIOAatoIIast U oOpaTHas ceTh), K7 u K8 — xananm3annoHHbIe XUMUUECKH
3arpsiI3HEHHBIE U KUCible BoAbl. Ha uepTeke moka3ansl BBOJ BoonpoBoaa Bl u Belllycku BoonpoBoia
B6 u xananmuzamuu K7. Ha nepeceuennn KoopaAMHAIIMOHHBIX oceil 17— Ha maHe 0003HauYeHbI
3aJIBMOXKKH (IIPUCTIOCOOJIEHUS /ISl TEPEKPBIBAHMUS TIOTOKA KHUIKOCTH); MEXKAY KOOPIMHALMOHHBIMU
ocsimu 12— 13 u B—I" noka3aH HanojapHBIN Tpam — MPUEMHOE YCTPOMCTBO ISl CTOKA XUMUYECKH
3arpsI3HEHHBIX BOI.

[TpoM3BOICTBEHHBIE, A TAKXKE OOIIECTBEHHbIE U SKHUJIBIE 3/IaHUS C TUIOCKOM KpoBJiei o6opyayror 88
BHYTPEHHHUMH BOJJOCTOKAMU. [[JIs TaKuX CUCTEM BBINIOJHSIOT IJ1aH KpoBiH (puc. 18.9) ¢ Hanecenuem
ceTell JOXKIeBOoi 1 TMBHEBOU KaHanu3anuu (Mapku K2) u paccraHoBKoil BOJOCTOUHBIX BOpOHOK. Ha
yepTeke nokazansl U 3amapkupoBanbl cTosKU (CTK2—JI CTK2—2 u 1. 1.) ¢ npuBsI3KOi UX K
KOOPJMHAIIMOHHBIM OCSIM 37[aHHsI, 0003HaYEHBI JUAMETPBI TPYO, IPOHYMEPOBAHBI BOJOCTOUHBIE



BopoHkH (1, 6, 12, 18). TpyOompoBoabl, MOABEIIMBACMBIE IO KPOBIIEH, MOKa3aHbI IITPUXOBBIMH
TUHUAMHE. TOHKMMU JIMHUSMU W300pakeHbl aparneTsl, GoHapU U HAJIO)KEHHOE MONEPEeYyHOe CeUeHHE
KpPOBIIH.

Ha uepTexax u cxemax mpoCTaBIISIIOT IUaMETPhl TPYO U AJIMHY YYaCTKOB, YKJIOHBI, J€JIal0T MPUBSI3KY K
CTPOUTEILHBIM KOHCTPYKIHSIM. UepTeku BHYTPEHHUX CEeTeH Ta30CHA0KEHUS KWIbIX 3/1aHUH,
o0o3HaueHHbIe Mapkoil I'C, BKITIOUAIOT B KOMIUIEKT YEPTEKEH 10 BOJIOCHAOKCHHUIO U KaHATU3AI[UU
31aHUM.
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Xopn padoThl:
I'paduueckas yacTb BbinonHsercs Ha popmare A3 u odopmitsiercs o Bcem TpedoBanusim 'OCTa.
1. Bwmecro OykB Ha 4epTEKE BHIUEPTUTH YCIOBHBIE 0003HAYEHUS] CAHUTAPHO-TEXHUYECKOTO
000pyZI0BaHUS U COETUHUTD UX TPyOaMH BOAOIPOBOJIA U KaHAIHU3ALIUY.
2. V3y4nTh TEMY U OTBETHTH B TETPAJIU Ha CIEIYIOUINE BOIPOCHI:
1. Yt0 OTHOCHTCS K UHKEHEPHOMY 000PYIOBAHUIO?
2. U3 4ero cocTosiT CAHUTAPHO-TEXHUIECKUE CUCTEMBI?
3. Kakue cetr MOKHO HAHOCUTh Ha OJJMH MO3TaKHBIN TU1aH?
4. B xakoil NpOEKLUHU BBIMOIHIIOTCS aKCOHOMETPUUYECKUE CXEMbI CAHUTApHO-
TEXHUYECKUX CUCTEM?
W3 xakux TpyO BBINOJIHAIOT BHYTPEHHNE KaHATU3allMOHHbBIE U BOJONIPOBOIHBIE CETH?
B kakux mectax ycTaHaBIUBAIOT MPOYUCTKU?
Ot xakux npubOPOB cIeAyeT HallpaBUTh (peKaJlbHbIE BOJbI B TOPU30HTAIBHBIN
KaHaJIM3allMOHHBIN TpyOonpoBoa?
8. K kaxum mpubopam HE0OX0AUMO MOIKIFOYUTE BOJIOTIPOBO/?
9. Kakyro Mapky npucBaMBaOT YepTexkaMm M0 BOAOCHAOKEHUIO U KaHATU3au?
10. KakoB yKkJI0H TpyO OT TOPOJICKOM CETH K IIOKOJIBHOMY BBOJY?
11. KakoB ntuameTtp TpyO KaHaJIU3alMOHHBIX BHITYCKOB?
12. Ha xako# riryOuHe CTOSK | TIOJICOSTUHSETCS K BBIITYCKY?
13. Yto o3HauaroT OykBbl A U b, npuBeieHHbIE Ha pa3pe3e KaHAIN3aLMOHHON CeTH
(cucremsr)?
14. B xakux MecTax yCTaHaBIMBAIOT MPoYHcTKU? [ToKkaxuTe UX Ha YepTexe.
15. VkaxkuTe pazMepsl NPUBS3KH KaHAJIN3AIIMOHHBIX BBIITYCKOB K KOOPAMHAIIMOHHBIM
OCSM.
16. Ha xakoM pacCTOSTHUHM OT KOOPAMHAIIMOHHON OCH JEJIAl0T BBOJ BOJONPOBOIA?

No o

3ananue
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YcioBHBIE 0003HAYCHUS
B — BanHa; ¥ — ynuta3; M — Molika; YM — yMbIBaJIbHUK
Ilpumep svinonnenusn 3adanusn: CMOTpeTh pucyHok 18.2,6

IMPAKTUYECKAS PABOTA Ne 25.
Tema 18. UepTe:ku MH:KeHEPHOro 000py10BaHUS.
YreHue U BHINOJHEHUE YepTeKeil ra3ocHaA0KeHu sl
Heanb padoTel: UTeHue U BBIIOJIIHEHUE TIPOCKTa TazocHa0keHus. [IpoctanoBka pasmepo. CocTaBicHuE
crenuguKanuu 1 TeKCTOBIX ykazaHuil. U3yuyenne coorBercTByromux ['OCTos (ECK/ u CITJAC).
Teopernyeckasi 4acTb
UepTerku ra3ocHa0XKeHU KUJIBIX 3AaHuii. Cxema BHYTPEHHEH CeTH ra30MpoBOa KUJIbIX 3AaHU (puc.
18.10, a) onpenensieTcs pacmnoyioKeHNEeM MPUOOPOB B KyXHE U CAHUTAPHO-TEXHUYECKHX y3JIax.
YcnoBHble rpaduueckre 0003HaYCHHS HAa YepTekax MIIaHOB, Pa3pe30B U aKCOHOMETPUUECKHUX CXeMax
(puc. 18.3, 6) anamornyHbl 0003HAYCHHSIM CETEH XOJIOAHOTO BOJOCHAOKEHUS (3ariopHas apMarypa,
CTOSIKH, ITOIBOJIKA K MIPHOOpPaM U CTOSIKAM).
Ha geprexax u cxemax MpoCTaBIISIOT AUAMETPHI TPYO U NIMHY YYACTKOB, YKIIOHBI, JEIAIOT IPUBSZKY K
CTPOUTENbHBIM KOHCTPYKIHIM. UepTe:ku BHYTPEHHUX CeTel Ta30CHA0KEHUS KUIIbIX 3/1aHUH,
o0o3HaueHHbie Mapkoil ['C, BKITIOUaIOT B KOMIUIEKT Y€pPTEkKEH M0 BOJIOCHAOKEHHUIO U KaHATTU3aIl1
31aHUM.
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Ilpumep evinonnenus 3a0anusn: cMoTperb pucyHok 18.10,0

Xoa padoThi:
I'paduueckas 4acTh BEIMOHSETCS Ha popmare A3 i opopmiisiercs 1o BceM Tpedosanusm [OCTat4
1. BbruepTuTh 3CKH3 ra30BOr0 CTOSKA 3 M MPOCTaBUTh MOHTAXKHBIE Pa3MEpHBIE JINHHH.
2. V3y4uTh TEMy U OTBETHUTH B TETPaJaU Ha CIEIYIOLINE BOIPOCHI:
1. B kakux MecTax *KHJIOTO 3/IaHHA JAETAI0T BBOABI ra30mpoBoaa’
2. KakoBo OMKHO OBITH PACCTOSTHHUE ra30MPOBO/IA OT MOJIa A0 HU3a TPYyObI?



KakoBa rimyOuHa 3a10’keHus IIOKOJILHOTO BBO/IA?

B xakoit yacTu 31aHuUs MPOJIOKEH MaruCTpaibHbIN Tra30MpoBO?

K xako# yacTu 1mjaHa 3Taka OTHOCUTCS cXema ra3onpoBoja’?

3.

4

5. Ykaxure MECTa paclojoKEHHUs Ta30BbIX CTOSIKOB Ha IJIAHE U CXEME.

6

7. Ha xaxux n300paKeHUSX MOKa3aHbl peBu3un? J{JIsl 4ero ux ycraHaBIMBaIOT?
8.

HazoBurte CaHHUTApPHBIC HpI/I60pBI IPpHUCOCIUHACMBIC KO BTOPOMY KaHAIN3AIIMOHHOMY

cTosKky. KakoB quamerp 3toro croska? CKOJIBKO pEBU3UN OH UMEET?

HNPAKTHYECKAS PABOTA Ne 26.

Tema 18. YUepTe:ku HH:KeHEPHOTo 000py10BaHUS.

YreHue U BHINOJHEHUE YepTesKeil 0TONIeHH .

Heap padotbl: UTeHuE U BBIIIOJIHEHUE YEPTEKEN OTOIIEHUS KUIIBIX U IIPOU3BOICTBEHHBIX

3naHuii.Vicnonb3oBaHue yclOBHBIX rpaduyeckux 0003HaueHUH 31eMeHTOB oToruieHus. [IpoctanoBka
pasmepoB. CocTaBieHne crienu(puKauy 1 TEKCTOBBIX yKa3zaHUi. M3yueHre COOTBETCTBYIOIIUX

T'OCTos (ECKJI u CTIJIC).
TeopeTn'{ecxaﬂ qJacTb

KoMIuiekTy yepTe:keid CUCTEM OTOIUICHUS, BEHTWIIALIUY U KOHINLMOHUPOBAaHUS BO3AyXa IPUCBOCHA
Mmapka OB. B cocraB koMmIuIeKkTa yepTexeil 3T0il MapKku BXOJAT CJIEAYIOIINE YEPTEKHU, BBIOIHIEMbIE B

Maciradax:
Maan-cxems PARIMENICHHA YCTAHOBOK 1:408 1;800
Maans, paspess H CXEMb CHOTEM | 1:004F, 1:200
PRArMeHTE NARKOD H PAIPEICH CHETEM . L5 1:000
¥aam . e S LA i
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Kb Bashiel il

Ha nmnanax, pa3pe3ax 1 akCOHOMETPHUUECKUX CXEMAX CUCTEM OTOIUIEHUS U BEHTWISALMY 31aHUI
MOKa3bIBAIOT B YIPOIIEHHOM U300pa’keHHH TPYOOIPOBO/IbI, BO3TyXOBO/IbI, CTOSIKH, OTONUTENbHBIE
PUOOPHI, JIEMEHTHI OTONUTEIFHO-BEHTHIIIIIUOHHBIX CUCTEM U T. 1. B Tab:1. 19.2 mpuBeneHst

HCKOTOPLIC YCIIOBHBIC I’ pa(I)I/ILIeCKI/IC 0003HaYCHUS BO3yXOBOJAOB 1 3JICMCHTOB OTOIIJICHUA U

BECHTUJIISIITUN.

JIJ1sl 9eTKOTO pa3rpaHUYCHHS HA YEPTEKaxX M CXeMaX CUCTEMbI U CETU OTOIUICHHUS U BEHTHUJISIIMU (?8CT
21.106—78*) 0003HaYaOT MapKaMH, COCTOSIIIUMHU U3 OYKBEHHOTO WHCKca T 1 OPSAIKOBOM

HyMEpalnuu. MapI(I/I MMPOCTABJIAIOT B pa3pbIBC JIMHUU 0003HaYCHHS pr6onp0130z[a.

TeHHOHpOBOHLI CHUCTEM OTOIIJICHUA 1 BEHTUIISIITUHN




Oo6mee o6o3nauenue TO; OTonneHne U BeHTWISIINS: mojarorast ceth T1, oOparnas T2;

['opstuee BomocHaOKeHUE AT TEXHOJIOTHYECKUX MPOIECCOB: Toaaromias ceth T5,00parnas T6;
[MapompoBon T7; Konaencaronporon T8; Bozmyxomposon (o6miee o6o3nadenne) AO

Omonnenue u 6eHMUIAYUSL HCUTLLX 30AHUIL.

[To3HakOMUMCS C YepTEIKAMU CHCTEMBI OTOIUICHUS U BEHTHIISALIUH )KHUIIOTO JOMa Ha TIpUMEpe
LEHTPATHHOTO BOJSIHOTO OTOTUICHHSI C BepxHel pa3Bojkoi (puc. 18.11-18.13). Termmonocurens
(ropstuasi BOJ1a) MOCTYIAET B 3[JaHUE YepPe3 OTBEPCTHE B CTEHE TEXHUYCCKOTO MOABAJIA U TI0 TJIABHOMY
CTOSIKY ITOJIHUMAeTCsl Ha yepaak. [1o BepxHei pa3Bosiieii CeTH TEIIOHOCUTEIb TTOIBOIUTCS K
OTJICIIBHBIM CTOSIKaM, U3 KOTOPBIX OH MOCTYIAET B OTONMMUTEIbHBIC TPUOOPHI (PauaTophI).
OXJaXICHHBIH TETUIOHOCHUTEIb Yepe3 CTOSKU HAIIPABIISETCS B HUYKHIOKO (B TI0J[BAJIC) Pa3BOJISIIYIO CETh,
OTKYJIa OTBOJIUTCS B TEIUIO(UKAIIMOHHYIO CeTh. BO3yX M3 CHCTEMBI ynaseTcsl BO3yX0COOpHUKAMH,
KOTOPBIE MOMEIIAIOTCS B BEPXHUX ATaXaxX CHCTEMbI. [[03TOMY TpyOOIIpOBOABI HMEIOT TOIBEM B

CTOPOHY BO3JyXOCOOPHHKOB.
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Ha nutane uepaaka ¢ BepxHei pa3Bofsieii ceThio TpydonpoBoaoB otoruieHus (Puc. 18.12,a) moka3aHsr
CTOSIKU U BO3/TyX0CcOOpHUK. Ha pa3Bosiiieii ceTn HaHEeCEeHBI JHaMETPhl U YKIIOHBI Tpy0. Homepa
CTOSIKOB IPOCTABIICHBI HA MOJKAX JTUHUI-BBIHOCOK, 0003HAYEHBI CTOSKH, PACIIONIO0XKEHHBIE BHYTPH JI0Ma.
Ha pa3Bopsieit ceTn, Ha OTBOJaX K CTOSIKaM yCTAHOBJICHBI 3aIIOPHBIC BEHTHIIN, TTO3BOJISIONINE TIPU
PEMOHTE OTKIIIOUUTH JIFOOOH CTOSIK.

AKCOHOMETPHUYECKHE CXEMBI OTOTUICHHS OOBIYHO BBITIONHSAIOT PACUJICHEHHBIMHU HAa YaCTH — Bepx%}o
(puc. 18.12, 6) 1 HUKHIOIO PA3BOJIKY.

Ha mnane 1-ro staxa sxwmnoro nqoma (puc.19.15,a) y paguatopoB ykazano yucio cekmnuii (8, 9, 10). V
ctosikoB CTA u Ctb (B cany3nax) mokasansl HE 3a4€pUECHHBIMH MPSMOYTOJIbHUKAMHU MTPUCOSAMHEHHBIE K



HUM T0JIOTEHIECYIIUTENN U3 TIaaKuX TpyO (peructpsl). Ilnanbl BepXHHUX 3Takel aHAJOTHYHBI.
Ominune 3akiaro4yaeTcs JUIIb B MEHBIIEM YUCIIE CEKIIUN y PanaToOpOB.
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Puc.18.12

Ha tutane yepiaka ¢ BepxHei pa3Bosieii ceTbio TpyOornpoBo1oB ortoruieHus (Puc. 18.12,a) mokazaHbl
CTOSIKU M BO3yxocOopHuK. Ha pa3Bojsiieii cetn HaHeceHb! AuaMeTphl U YKIOHbI Tpyo. Homepa
CTOSIKOB TPOCTABJICHBI HA TTOJIKAX JIMHUI-BEIHOCOK, 0003HAUEHBI CTOSIKH, PACIIOJIOKEHHBIE BHYTPH JIOMA.
Ha pa3Boasiieii cety, Ha OTBOAAX K CTOSIKAM YCTaHOBJIEHBI 3alIOPHbIE BEHTUIIM, TIO3BOJISIFOIUE MTPH
PEMOHTE OTKJIFOYUTH JIFOOOU CTOSIK.

AKCOHOMETPUYECKHE CXEMBbI OTOTJIEHUS OOBIYHO BBIMOJHSIOT pACUICHEHHBIMU HAa YaCTH — BEPXHIOIO
(puc. 18.12, 6) 1 HIKHIOIO Pa3BOJKY.

Ha nnane 1-ro staxa xwuioro qoma (puc. 18.12,a) y paguaropoB ykazaHo yucio cekuuii (8, 9, 10). Y
ctosikoB CTA u Ctb (B cany3iax) nokasansl He 3a4€pUEHHBIMH NPSIMOYTOJIbHUKAMU IPUCOETUHEHHBIE K
HUM TOJIOTEHLECYIINUTENN U3 TIaIKuX TpyO (peructpsl). [lnanbl BepXHUX 3Ta)kel aHAJIOTUYHBI.
OTnuyne 3aKIF09aeTCst UMb B MEHBIIIEM YHCIIE CEKITUI Y panaTopOB.

B THMOBBIX MpoeKTax IJIaH )KUIIOTO JOMa COMPOBOXKIAETCA TaOIUIIAMU KOJTMYECTBA CEKLIUN pauaToOpoOB
o Kaxaomy 3taxy (puc. 18.12, 6) u nuamerpoB TpydompoBoaoB (puc. 18.12, B) B 3aBUCHIMOCTH OT
pacyeTHBIX TEMIIEpaTyp tH.
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Ha mutane nonana (Puc.18.10) oOpaTHast ceth TpyOONpOBOI0B 0003HaUeHa Mapkoi T2, a mogarommmii
TpyOOIIPOBO/I K ITaBHOMY cTOsIKy—Mapkoii T1. Ha

E‘ TpyOOIIPOBOaX HAHECEHBI THAMETPBI TPYO U
R i oAb aE o f YKIIOHBI, TIOKA3aHbl MECTa YCTAHOBKH 3alIOPHBIX

N IF'FT "T,.F_ o| af BEHTHJIEH U TIEPEXOJHBIX MY(PT, MECTa CITyCKOB
(E—4 l"'. 1 l " I { .-' { B ”Lf_‘rf 00paTHOM CETH B MOAIOIbHBIC KaleaJILI. Ha nnane
= 0 Eﬂ"‘ yKa3aHbl MECTa MPOKIIAIKU ceTel (101 MOJIoM,
ﬁ}_ | W[ [ e | laa) les] A5 OKHAMH U MOTOJKOM). I[110111a1p TECTHUYHOMN KIIETKH
N L ARGERGL i 3aIITPUXOBAHA.
AL f; I 11 1 § JE BeHTuismus cany30B ¥ KyXOHb JKHJIBIX 31aHHN
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Omonnenue u enmunayusi npouseo0cmeeHnslx 30anui. I1nanpl 1 pa3pe3bl CUCTEM OTOIICHUS
IIPOU3BOJICTBEHHBIX 3[JaHU, KaK IPAaBUJIO, COBMELIAIOT C CUCTEMaMu BeHTHWIALMHU. [TloMmenmenns Takux
3/1aHUH 000pYIYIOT OTONMUTEIbHO-BEHTUIISIIUOHHBIMHA CUCTEMAMH C €CTECTBEHHBIM MJIM MEXaHUUECKUM
noOyxaeHneM. CucTeMBbl C MEXaHUYECKUM MOOYXACHUEM MOIpa3AesaOT Ha IPUTOYHbIE, BBITSKHBIC U
MIPUTOYHO-BBITSKHBIE.
BbykBeHHBIE 0003HAaYEHNsI OTONUTEIbHO-BEHTHIIALIMOHHBIX CUCTEM U YCTAHOBOK
Cucrembl ¢ MexaHn4deckuM noOyxaeHuem: npurounsie (I1), Berrsokubie (B), BO3ayIIHbIC 3aBEChI

),
arperatbl OTOMUTENbHBIC (A).
Cucremsl ¢ ecrecTBeHHBIM MOOYxaeanem: npurodnsie (ITE), Beitsukabie (BE).
K GykBeHHOMY 0003HaUE€HNIO MApKU JO0ABISETCS MOPSIIKOBBIN HOMEP CUCTEMBI, YCTAHOBKHU, JJIEMEHTA,
Hanpumep 111, B3. [Inan-cxema pacnoioKeHust OTONUTEIbHO-BEHTWISILIMOHHBIX YCTAHOBOK — OOIIHIA
rpaduyeckuil JOKyMeHT KoMmIuiekTa Mapku OB, KOTOPBIN COCTaBIAIOT AJIst KPYIHBIX U CIOXHBIX 110
TEXHOJIOTUH NPOU3BOACTBEHHBIX 3/1aHUM.
Ha takom mmane-cxeme (puc. 18.14) moka3pIBarOT: KOHTYP 3/1aHUsI, KOOPAUHAIIMOHHBIE OCU U O0IITHE
pa3Mepsl MEXy KpallHUMHU OCSIMH, MECTOIIOJIOKEHUE OTONNUTENbHO-BEHTHIIALIMOHHBIX YCTAHOBOK, BBOJ]
TEIJIOHOCHUTENIA. TIOUKM TrnaMeTpoM 1...2 MM yKa3bIBarOT Ha PacloJIOKeHUE yCTaHOBOK. Ha monkax
JIMHUI-BBIHOCOK ITPOCTABJIEHBI MAPKH U MOPSIIKOBBIE HOMEPA YCTAHOBOK, a MO/ MOJIKaMU — HOM
JIUCTOB B CKOOKaX, Ha KOTOPBIX MPUBEJCHBI YEPTEKU YCTAaHOBOK.
[Tnane! 1 pa3pe3bl CUCTEM OTOIJIEHUS ¥ BeHTWIALUU. /11 6onee AeTalbHOro H300pakeHUs! CUCTEM
COCTaBJISIIOT YEPTEXKHU IJIAHOB U PA3pE30B CUCTEM OTOILIEHUS, C KOTOPHIMH, KaK MPaBUJIO, COBMEIIAIOT
IUTaHbI ¥ pa3pe3bl CUCTEM BEHTWIALIMY U KOHANLIMOHUPOBAaHUS Bo3aAyXa. [nanbl Takux cuctem araxa



n300paxaroT B BUJIE TOPU3OHTAIBHOTO pa3pe3a, IPOXOSIIEro No NepeKpbITueM 3aanus. Pazpessl
BBITIOJIHSIIOT B T€X CIIy4asix, KOTJja MOHTaK CHUCTEMBI 10 IIJIaHy HEJIOCTAaTOYHO SICEH.

Ha puc. 18.12 npuBeneHs! 4acTh I1aHa MPOU3BOICTBEHHOIO 31aHUA U pa3pe3 1—1. 3nanue
000py1I0BaHO NPUTOYHO-BBITSHKHONW CHCTEMOM BEHTHIIALIUH.

Puc. 18.13

Puc.18.12

Ha nnane (puc. 18.15, a) cruioniHoi OCHOBHOM JIMHUEW 0003HAYEHBI CETHU OTOIICHUS TOMEIICHUS
BEHTHJISILIMOHHOM KamMepbl (MEXAy KOOPIHHAIIMOHHBIMU OCSIMH 1—2) — CTOSIKH, TPyOOIIPOBOBI U
pasnaTopsbl, a TAKXKE CUCTEMA I0JI0OTPEBa BO3/4yXa, NOCTYAIOUIET0 B BEHTUIISILIUOHHBIE YCTAHOBKH.
Bo31yx0oBo/1bl BbIUEPUYECHBI ABOMHBIMH JIUHUSMH, IOCKOJIBKY UX JTuaMeTp npesbimaeT 100 M.

JIBe yCTaHOBKH NMPUTOYHOW BEHTHIISAIIUH C TIOJOTPEBOM BO31yXa (KOHIUIIMOHEPHI) 0003HAYCHBI
mapkami 11 u [12\ oHu moKa3aHbl YIPOIICHHBIME U300PaKCHUSIMHU B 00LICH BEHTHIALMOHHON Kamepe.
[Ton BerHOCHBIMM nonikamH 11, T12 yka3anel B ckoOkax ucTel 9 u 20 yepTexeil, Iie OHU MPeICTaBICHbI
nojpo6Hee. UnucTelil BO31yX, OTGUIBTPOBAHHBIN U MOJIOTPETHINA, HATHETAETCS BEHTUISITOPAMH B
Pa3BETBIEHHYIO CETh BO3yX0BOJ0B. OT BEHTWISIIMOHHOM ycTaHOBKU [11 BO3ayX HampaBisercs cBEpXy
BHH3 T10 YEThIPEM BEPTHKAJIBHBIM BO31yx0BoAaM (d = 315) u uepe3 30HTHI pacipeiessieTcs B
nomenieHuu. OT BEHTWISILIMOHHOM ycTaHOBKH [12 BO3yX uepe3 moAnoabHbIA KaHa BBIBOJUTCS
Hapyxy.

Pa3pe3bl BBIMOMHSIOT 110 TEM YacTsIM 3/1aHHUS, T/I€ Ha TUIaHE YCTPONUCTBO CUCTEMBI IIJIOXO BBISBIISAETCS.
Ha paspese 1-1 (puc. 18.15, 6) nokazana KoH(UTypalus BO3yXOBOJOB, IPOCTABJICHbI JUAMETPBI,
OTMETKH OCeil TpyOONpOBOIOB M KOHLIEBBIX Yy4acTKOB. CIIOUITHBIMA OCHOBHBIMH JIMHUSIMU C OYKBEHHO-
¢ poBeiMu 0003HadeHusAMHU T1 1 T2 yacTHUHO Mpe/cTaBiIeHa cucTeMa TpyOoOoIpoOBOIOB OTOIICHHUS
BEHTWISILIMOHHOM Kamepsl. [1o TpybonpoBosam T1 moaBoauTCs TEMIoTa OT OTONUTENBHBIX arperaroB
Al u A2, noMeleHHbIX BI0Jb CTEHBI 31aHMs 10 OCH b, kK BeHTWIIALMOHHBIM ycTaHoBkaMm I11 u I12. Tlo
napajuieaIbHoMy TpyoompoBoy T2 oTBOAMTCS OXJTaK/IeHHAas BoJia (KOHASHCAT) .

[Tomernienue exa 060py10BaHO TaK)Ke BBITSKHOM BeHTHWIALKEH. Ha uepTexax mokazaHbl BBITSKHBIE
TpyOHs! ectectBeHHON BeHTWsiK (BE1 u BE2), koTopele uepes oTBepcTHs B IEPEKPHITUHN BBIBOASATCS
Hapyxy. braronaps ectecTBeHHOMU Tsre U3 MOMEIIEHH YIAISIOTCS BpelHbIe Taphl, 00pa3yromuecs B
nporecce npou3BoAcTBa. Ha niane u pa3pese cucTeMbl OTOMJICHUS U BEHTUJISIIUY 3/1aHNUSI HAHECEHBI:
KOOPIMHAIIMOHHBIE OCH M PACCTOSIHUSI MEXK/Iy HUIMH, OTMETKH 110J1a BEHTWIIIUOHHOM Kamepsl (4,600),
ocell TOPU30HTAIIBHBIX YYaCTKOB U HU3a BO3/1yXOBOJIOB M MX MPUBSI3KH K KOOPJIMHAIIMOHHBIM OCSIM;
MPUBSI3KA K KOOPIMHALIMOHHBIM OCSIM TE€XHOJIOTHUECKOT0 000pYI0BaHUS U OTOMUTENHHO- 7
BEHTUJISILIMOHHBIX YCTAHOBOK; 0003HAUYEHUE CTOSKOB OTOIUIEHUS U KOJIMYECTBO CEKIIMI painiaToOpoOB.
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Puc.18.16
AKCOHOMETPHUECKUE CXEMbI OTOIUTENbHO-BEHTHIIIIUOHHBIX CUCTEM JAI0T HATJIsIHOE MTPECTaBICHHE
0 TIPOCTPAHCTBEHHOM PACIIOJIOKEHHUH UX AIIEMEHTOB. Ha akcOHOMETpHUYECKNX cXeMaX, KOTOpPhIe
BBINOJIHAIOT BO (ppoHTaNIBHON M30MeTpuu (puc. 18.16), 31eMeHThI CUCTEM MOKa3bIBAIOT YCIOBHBIMU
rpaduyeckuMu 0003HAYEHUSIMH (B aKCOHOMETPUUECKOM M300pakeHun). [Ipu 6071611101 NPOTSHKEHHOCTH
WIH CJIO)KHOM PACIIONIOKEHUH BO3yXOBOJIOB UX JIOMYCKAETCs MOKa3bIBaTh C Pa3pbiBOM B BUJIE
MYHKTUPHOH JIMHUU. MecTa pa3phIBOB 0003HaYal0T CTpOUYHbIMHU OykBaMu. Ha akcoHomeTpuueckoit
CXeMe OTOIUIeHUs MPOU3BOJCTBEHHOTO 3/1aHus (puc. 18.16, a), niaH u pazpe3 KOTOporo ObUIH
npuBeeHBI Ha puc. 18.15, mpoaoxkeHbl TPYOOIIPOBOIBI C YKa3aHUEM TMAMETPOB U YKIOHOB, TOKAa3aHbI
panuaTopsl ¢ yKazaHHEM KOJIMYEeCTBA CEKIIMNA. DIeMeHThl 000pyA0BaHMs U apMaTypa CHaOXKEeHbI
BBIHOCKaMH ¢ 0003HAYCHHEM JIMaMeTpa, CChIIKaMU Ha THIoBbIe uepTexu nin [ OCTe1. Mecra
pa3pbIBOB B U300paskeHUH TPYOONPOBOAOB 0003HAYEHBI CTPOYHBIMU OyKBaMu a...a u 6...6. Y3en 1
crosika CT3 mpecTaBiIeH Ha cxeMe Mo ipoOHee U B Oosee kpynHoM Macintade. Ha mucre, rie
H300paKEHBI CXEMBI, TIOMELIAIOT TAa0NIHUILy pa3MepoB KomreHcaTtopos (puc. 18.16,6) — crennanbHbIX
YCTPOHCTB, KOMICHCUPYIOIINX TEIUIOBBIC Y/UTMHEHHS TPYOOTIPOBOIOB.
Xopn padoTsr:
I'padmueckas yactp BeinoaHseTcs Ha opmare A3 u opopmitsiercs o Bcem TpedoBanusim ['OCTa.
Bapuanr 1

1. BbruepTuTh IJIaH 3TaXKa U ONPEAETUTH: a) KOJIHMUECTBO OTOMUTEIBHBIX CTOSIKOB; 0) KOJIHMYECTBO

CEeKIIMi B paguaTope, yCTaHABIMBAEMBIX B IIOMELICHHUSIX TPETHETO ATaXka.
2. U3y4nTh TEMY U OTBETUTH B TETPAIH Ha CJIEMYIOIINE BOIPOCHL: 98
1. Ha3oBure MapKu 1 HAUMEHOBaHHsI OCHOBHBIX KOMIUIEKTOB YepTEXKel CaHUTapHO-
TEXHUYECKHUX CUCTEM. B Kakol akCOHOMETPUYECKON MPOEKINUH BBITOIHSIOT
CXEMBbI CAHUTAPHO-TEXHUYECKUX TPYOOIIPOBOJIOB U YCTPOHCTB?
2. Yro o3Hauaer 3amuck CTB1—2 =257
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10.
11.
12.

B xakoM MecTe IpoBOAAT FOPU3OHTAIIBHBIN Pa3pe3 IIPHU BBIIIOJIHEHUN YEPTEKEN
IIJJAHOB CUCTEM OTOIUJIEHUS U BEHTUJISILIUU TPOU3BOJCTBEHHBIX 30aHUMN?

Kakue canutapHO-TeXHUYECKHE YCTPOICTBAa M300paKeHBI HA TUIaHe?

Kakoe konn4ecTBO paainaTOpOB YCTAHOBJIEHO B JIEBOM JBYXKOMHATHOM KBapTUpe?
Kaxk onpenenuTs KOIM4YECTBO CEKIUM B paaraTope y crosika 177

Kakue cTosiku BXOJAT B IpaByr0 OJJHOKOMHATHYIO KBapTupy? HazoBute
KOJIMYECTBO CEKLUH B paguaTopax 3TOM KBapPTUPHI.

VYkaxxute HoMepa CTOSIKOB, YCTAHOBIIEHHBIX B KYXHSIX.

B yem oTnmumne cTosikoB, 0003HAYCHHBIX OyKBAMU, OT CTOSIKOB, 0003HAYEHHBIX
nudpamu?

Kakwue crosiku oTHOCATCS K caHy3inaM? KakoBbl UX ceueHus?

Ha3oBute K0MuecTBO CEKIMil, 3alIPOCKTUPOBAHHBIX B PAINATOPAX CTOSKA 5.
[ToueMy KOJIMYECTBO CEKLIMH B Pa3HbIX paguaTopax ABYXKOMHATHBIX KBapTHUP
HeoanHakoBo (momemenus 11, 12 14, 15, 16)?

Wagk Feogmeme
WOECIMEMNGED wOAnS Jown AR 2 sfgpmep ¢ nesfonm

.
¥

BapuanT 2
1. Ilo nnany onpenenuTh KOJIUYECTBO TPYO (3aJaHHBIX AUAMETPOB) B METPAX, HEOOXOAUMBIX IS
MOHTaka TpyOOIPOBOAOB OTOIJICHUS HA Yep/IaKe.
2. V3yunTh TEMY U OTBETHTH B TETPAJIW HA CIETYIONINE BOIPOCHI:

1

RGN

B © N

11.
12.

0.

Ha3oBute Mapku 1 HaMMEHOBAaHUS OCHOBHBIX KOMILUIEKTOB YEPTEXKEW CAHUTAPHO-
TEXHUYECKHUX CUCTEM. B Kakol akCOHOMETPUUECKOU NMPOCKLUH BBITOIHSIOT
CXEMbI CAHUTAPHO-TEXHUYECKUX TPYOOIPOBOJIOB U YCTPOICTB?

UYro o3Hauvaet 3anuch CTB1—2 ©257?

B xakoM MecTe MpoBOAAT TOPU3OHTANIBHBIN Pa3pe3 MPHU BBINOJHEHNUN YEPTEKEN
IJIAHOB CUCTEM OTOILIEHUS Y BEHTUJISILUU IIPOU3BOACTBEHHBIX 3/1aHNN?

Kaxue canutapHo-TeXHUYECKHE YCTPONCTBA M300pakeHbl Ha I1aHe?

Kakue canuTapHO-TEXHUYECKHE YCTPOICTBA ITOKa3aHbl Ha IUIaHE Yyepaaka?
[Tokaxute OTBETBIEHHS OT MOJAOIIMX JIUHUHI K IPUCTEHHBIM cTOsAKaM. Kakas
apMarypa Ha HUX CMOHTHPOBaHa?

[Tokaxxure MyTh ABUKEHUS TOpsTYEN BOJABI OT IJIaBHOTO CTOsIKA K cTosikaMm 10 u b.
Yro 0603HaUEHO CTpEIKaMH Ha yepTexe?

KaxoB nuametp TpyO oTBeTBiIeHHMI K cTosikaM A u b?

[TokaxxuTe Ha IUIaHE MECTa PACIOJIOKEHUS BEHTWIALIMYA CAHUTapHBIX y3n013919
KYXOHb.

Yro 0603HavaOT UQPHL, TPOCTABICHHBIE Y BEHTHISIIMOHHBIX KaHAJIO0B?
CKOJIBKO BBITSKHBIX IIaXT YCTaHOBJIEHO Ha uepaake? KakoBo ux ceuenue?
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I'PAOUYECKAS PABOTA Ne27.
Tema 19. I'enepaibHbIe IJIAHBI U CXeMbl IPOM3BO/ICTBA CTPOUTEIBLHO-MOHTAKHBIX PadoT.
BbinosiHeHHe reHEePaIbLHOIO IVIAHA.
Heanb padotel: Beinonnenue renepanbHoro miana. M3ydyenne coorserctByromux 'OCTos (ECK/u
CIIaC).
Teopernyeckasi 4acTb
YepTexkH CTPOUTEIbHBIX T€HEPATIbHbBIX IIAHOB.
JUist paliiOHAIBHOM OPraHU3aIluH CTPOUTEIFHO-MOHTKHBIX pabO0T MO0 BO3BEACHUIO 3/IaHUN U
COOPY’KEHHH € MCII0JIb30BAHHEM COBPEMEHHOM CTPOMTENBbHOM TEXHUKU U CPEJICTB MEXaHU3ALUU TpyAa
B IIPOIIECCE MMPOCKTUPOBAHUS M COCTABICHUS pabounX YepTekKel pa3pabaThIBAIOT TAKKE MPOCKT
OpraHu3alMK U MPOU3BOJICTBA CTPOUTEIBHO-MOHTAXHBIX padoT. B cOCTaB Takoro npoekTa BXOJAT:
KaJICHJAApHBIN IJ1aH OTAEIbHBIX CTa N U MIEPUOJIOB IPOU3BOACTBA CTPOUTENIBHBIX PadoT;
rpaduKu MOCTYIUIEHHUS Ha CTPOUTENIbHYIO IIOMIAJIKY COOPHBIX KOHCTPYKIUN, CTPOUTENBHBIX
MaTepUajIoB U TEXHOJIOTHUECKOT0 000pyI0BaHUS; CTPOUTENbHBIN reHepaIbHbIN IJIaH; CXEMBbI U
TEXHOJIOTUYECKHE KapThl IPOU3BOACTBA PA3IMUHBIX BUJIOB CTPOUTEIHHO - MOHTAXXHBIX PadoT;
pabourie yepTeKu BpEMEHHBIX COOPYKEHHUH U JPYTUX YCTPONCTB, BO3BOJUMBIX HA CTPOUTEIHHON
IUIOUIA/IKE, U T. 1.
CrpoutenbHbIN TeHepalIbHBIN MJ1aH (CTPOMIeHIIIaH) MPEICTaBIsAeT COOO0M IIaH CTPOUTEIbHON
IUTOIIAJIKU, HA KOTOPOM MOKa3aHbl CTPOSIIMECS 3[aHUs U COOPYKEHHUsI, COXpaHsIeMble WIIH MOJUIeKAIIe
CHOCY 3/1aHHUS, MECTa, OTBOJIUMBIE JUIsI CKJIAJJUPOBAHUSI COOPHBIX KOHCTPYKLIUNA U CTPOUTEIbHBIX
MaTepHalioB, BpeMEHHbIE COOPYKEHHsI, aIMUHUCTPATUBHbIE U ObITOBBIE TOMeleHus. Ha cTpoiirenmian
HAHOCST TaK)Ke MPOe3/Ibl, CETH BOAOCHAOKEHUS U DHEPrOra30CHA0KEHHUSI, TOJI0KEHNE CTPOUTENbHBIX
MEXaHU3MOB U 30HBI IEHCTBUS MTOILEMHOT0 000py10BaHUs. YepTeKu CTPOUTeHIITIaHOB OTAEIbHBIX
00BEKTOB M KOMILJIEKCOB BBINMOJIHAIOT B MaciiTade 1 : 200...1 : 500.
Ha crpoiirenmuiane ero 31eMeHTbI BBITOIHIIOT YCIOBHBIMHU H300pakKeHUSIMH U 0003HaYeHUAMU (TabJI.
19.1), HanocuMBIMU B MaciITa0e yepTexa, KpoMe n300paxkeHuil, pazmeps! KoTopsix ornpeneneHsl [OCT
21.108— 78. Pa3amepbl B MUJITUMETPAx, KOTOPbIE MOKa3aHbl B Ta0JIMIIe, HA YCIOBHBIX H300paKEHUSIX HE
HAHOCST; OHU NMPUBEICHBI JJIsl IPABUJIBHOTO BRIYEPUMUBAHUS YCIOBHBIX U300paKEHUH.
Kontyps! HazemHoro 31anus (1. 1, a) n300pakaroT CIJIOUTHONH OCHOBHOM JIMHUEH, TPU ATOM JIOJIKHA
OBITH COOJTFOICHA KOH(UTYpaIis TepUMeTpa 3JJaHus B MaciiTade yepTexa. Bjosb THHUN KOHTYpa ¢
BHEIIHEN CTOPOHBI TOHKOW CIUIONIHOM JIMHUEHN MOKa3bIBalOT OTMOCTKY HE MEHEE 3 MM. BHyTpCHHIfgb
CTOPOHY YTOJIIIIEHHON JIMHUU KOHTYpa COBMELIAIOT C IUTPUXITYHKTUPHBIMU JTUHUSIMHU
KOOPJMHAIIMOHHBIX OCEH.
KomumuecTso (3...5) ataxkeir 0003HAYaIOT COOTBETCTBYIOIIMM YHUCIIOM TOUYEK; KOJIMUECTBO ATAXKEH
Ooublie ATy 0603HavaroT udpamu. s ueprexeit macmtada 1 : 2000 u Menpye OTMOCTKY M IBEpHBIE
MIPOEMBI HE MTOKA3bIBAIOT, MECTA TPOEMOB 0003HAYAIOT OCSIMHU.



31aHme co CTeHaMH, He TOXOASAIIMMHU 10 YPOBHS 3eMJIH, K HaBec (11. 1,6) Ha yepTekax macmTaba 1 :
2000 1 Menbyu€e MOKA3BIBAIOT TOJBKO C KPAWHUMHU OMOPAMHU.

Tabmn. 19.1
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' Puc. 19.1
ey fao | Tipm: KoHTypsl 31aHw1ii, moaexanux cuocy (1. 1,1), §
e Hauwenosanue wiads, | weus:  QTKPBITBIX IUIOMANOK (1. 2, 3) BBIONHAIOT TOHKOM
a Ll e . o
= CIUIOIIHOM JInHUeEH. B kayecTBe mpumepa B 1. 2, B
jlr.r ﬁonmpa npopaba 6o %é.? MOKa3aH KO3JIOBOH KpaH Ha IUIONIa/IKe O3 MOKPBITHSL.
OMELLCHHE LAA paGouHX
11 Hucrpysenransuan us. 11,6 WNnxenepHbie ceTu (BOAONPOBOI, KaHAINU3ALIMS,
cTepekasn TEIUIONPOBOJ], ra30cHa0XkeHHe) 0003HaYarOT CILIOIIHOM
L' ¥fGopuar Ha aBa o4Ka 2 o o o
v MpoRoAnAR-TABEALNAR i OCHOBHOU JIMHHUEH, B pa3pbIBax KOTOPOH IIPOCTABISAIOT
Ve Hapee aas croasprux 28 MapKH, COCTOAIIME U3 OYKBEHHOIO UHIEKCa U

Hanean nopsIK0oBOM HyMeparuu. CHIOBYIO  OCBETHTEIBHYFO

AIIEKTPHUECKYIO CeTh 0003HavatoT Mapkoit WO; nocenyromniasi inpoBasi HyMeparus yKa3plBaeT
MOIIIHOCTb.

NnxeHepHble ceTH, MPOKIaIbIBa€Mble B TPaHIIee, N300paXatoT IITPUXOBOM JTuHUEH (1. 4); ceTu,
IIPOKJIa/IbIBa€Mbl€ Ha ICTAKAJIE€ UM B HEIIPOXOJAHOM KaHaje,— IITPUXITYHKTUPHOU uHueH (1. 5).
JlomyckaeTcst n300pakaTh OJHOW JTUHUEH CETH, TIPOKJIaIbIBAEMbIE B OJTHON TPAHIIIEe WU Ha OJTHOM
JIMHUY OTIOp, YKa3bIBask BU/IbI CETEH Ha MOJIKaX JIMHUU-BBIHOCKH (1. 4,0; 5). [IpoekTHYI0 KpacHyI0
JIMHUIO 3aCTPOMKH (€€ TPaHUIIbl) HAHOCST CIIOIHON JTMHUEH (TI. 6), @ YCIOBHYIO T'pPaHUILY
MPOMILIONIA/IKH — IITPUXITYHKTUPHOMN C IByMsI TOUKaMH (11. 7).

CrnaHupoBaHHYIO MOBEPXHOCTH 3€MJIM OMPEEIIEHHOT0 YKJIOHA N300pa)katoT Ha CTPOUTeHIIaHe
MIPOEKTHBIMU TOPU3OHTAIISAMH (1. 8) ¢ IPOCTAHOBKON aOCOMIOTHBIX MJIM OTHOCUTENIBHBIX (YCIOBHE
OTMETOK, T. €. IPEBbIILICHUI Ha/l HYJEBbIM YPOBHEM. [ OpU30HTAIH C LENBIMU YHCIOBBIMH OTMETKAMHU
(154.00) noka3aHbl CIUTOIIHOM OCHOBHOMU JMHUEH. OTMETKH BBICOT Ha YepTEXax CTPONTEHIUIaHa
YKa3bIBalOT B METPAX C IBYMS AECATUYHBIMU 3HAKAMH, KaK 3TO MPUHATO MPH TONOTrpapuUecKol ChbeMKE.
IIpoMexyTouHbIE TOPU30HTANIN, TPOJIOKEHHBIE Uepe3 10 cM, BBIIOIHAIOT TOHKMMH CIIJIOIIHBIMH



TuHUAMA. [{1s GosbIneii HarAAHOCTH N300paskeHusl TOPU30HTANH, TpoBeeHHbIe Yepe3 0,5 M, Takke
BBIJICJICHBI CIUJIONTHON OCHOBHOMW JIMHUEH W HEMOJIHBIM YHCIIOBBIM 0003HaueHueM (50), koTopoe
BBIPAXKAET MPEBBIIICHUE B CAHTUMETPAX HaJ COCEHEN TOpU30HTaIb0. KOpOTKHE IITPUXHU BO3JIE ITUX
ropu30HTajel 0003HaYal0T HAIIPABIIEHUE YKIIOHA.
[1mockoCTH OTKOCOB, KOTOPBIE OCYLIECTBISIOT MEepernajl MexAy IO IKaMHi pa3HbIX ypoBHel (11. 10),
MTOKA3bIBAIOT CIJIOIIHON OCHOBHOW JIMHUEN U TOPU30HTANIbIO, IPOBEJACHHOMN 110 BEPXHEMY Kparo0 OTKOCa
— OpoBke. ['opu30HTaIN OTKOCOB M300paXkaroT CO IITPUXAMU: KOPOTKUMH U IITMHHBIMU TOHKHMH.
I Tpuxu NpoBOAAT MO HANPABICHUIO YKIIOHA INIOCKOCTU OTKOCA, T. €. NEPIEHAUKYIIPHO TOPU3OHTAIH.
[TomomBy 0TKOCA BBIOIHSIOT TOHKOM CIJIOUTHOM JTMHHUEH. YKIIOH OTKOCa 0003HAYAIOT OTHOIICHHEM
MPEBBILICHHS Y4acTKa IJIOCKOCTU K TOPU30HTAIILHOM MPOEKIIMH 3TOTO y4acTKa (3aJ0KEHUI0), KaK ObLIO
ykazaHo panee. LLITpuxoBKy oTKoca pu OONBIION €ro MPOTSHKEHHOCTH HAHOCAT ydacTkaMu. Bmecto
MHoroTtouus (1. 10, 0) NpuBOAAT COKpallleHHOe HauMEHOBaHKe MaTepuana, Hanpumep « K- b. maute,
«bepma mmp...», u ykiI0oH oTkoca, Hanpumep «1 : 1,5».
Ha puc. 19.1 npuBeneH 4epTex CTpOUTeHIIIaHa ABYXATAXKHOTO 3JJaHUs 00IIeKuTHs, a B Tad. 20.2
IIPEACTABJICHA SKCIUIMKALASI BPEMEHHBIX COOPYKEHHUU. TeppUTOpHUS CTPOUTEIBHOM TUIOLIAAKU
orpaxaeHa 3a00pom. BpeMeHHbIe cOOpYyKEHHUs PAcTONOkKEeHbI B IPABOM YaCcTH IJIOLIA/IKH Y Bbe3a Ha
€€ TEPPUTOPHIO.
MecTa cki1aqupoBaHus U3EIUIA U MaTepuasoB, HE TPEOYIOIUX XPAHEHUS B 3aKPBITHIX IOMEIICHUSX,
pacnojararoT Ha OTKPBITHIX IIOIIAAKAX BOKPYT CTPOSILIErocs 3/1aHus B 30HE IEUCTBUS OIbEMHBIX
MexaHu3MOB. MecTa CKJIafupoBaHus 3aHyMepoBaHbl apabckumu nudpamu 1...15. Mapku 1 KOTU4ECTBO
cOOpHBIX 37IeMEHTOB: naHenei nepekpeitus (), Bearwsimnonnasix (Bb) u kapansuaeix (Kb) 6:10k0B, a
Takke JecTHUYHbIX momanaok (I[1JI) u mapieit (MJI) mpocTaBieHbl Ha BBIHOCKaX Yy KaKI0M MIIOIAIKH.
[lepBbie BoceMb IIIOIIAJIOK, IPEAHA3HAUEHHBIE [l CTEHOBBIX ITAHEJICH U MaHeNel NeperopoioK, HUMH,
pa3Mepsl IIOLIAJA0K, paCCTOSTHUE 10 3AaHUS U MPUBS3Ka UX K KOOPAUHAIMOHHBIM OCsIM. BOkpyr 31aHus
Y TUTOIAJIOK ISl CKJIAIMPOBAHUS 0003HAYCHBI KOHTYPBI BPEMEHHOT0 Mpoe3/a mupunou 3,5 M. Brosb
OrpakJICHMs TEPPUTOPUHU [TOKA3aHbI BPEMEHHAS 3JIEKTPOCETh U MPOKEKTOPHBIE MAUTHI.
CrtpouTtenbHbIe KOHCTPYKIIMA MOHTUPYIOT aBTOMOOHMIIBHBIM KPaHOM. Pa3inyHble ero moJ0KeHHS
0003HaYEeHBI pUMCKUMHU [IU(pamMH B IBOMHBIX KpykKax quameTpom ... 10 mm. I1yTs cnenoBanus
MIOIEMHOr0 ME€XaHN3Ma 0003HAYAIOT IITPUXITYHKTUPHON YTONILEHHOW JTMHUEN ¢ ABYMS TOUKaMH WU
BOOOIIIE HE YKa3bIBAIOT.
YepTexu CTPOUTETHHOTO T€HEPATBHOTO IJIaHa JOTIOIHSIOT CXEMaMH IMPOU3BOICTBA paOOT U APYTUMH
MarepuaiamH.
Cxembl IPOU3BOJICTBA paboOT
Jlist opraHu3aiyy CTPOUTENbHO-MOHTaXHBIX Pa0OT C MAaKCUMaJIbHBIM HCIOJIb30BAHUEM MEXaHU3MOB Ha
OTJeNbHbIE UX BUJBI (3€MIISIHbIE, MOHTaX (DYHIAMEHTOB, KapKaca, CTEH 3/JaHHsl, IEPEKPBITUI)
COCTABJISAIIOT CXEMbI IPOU3BOJICTBA pab0T. CXeMbl BBIIOIHSIIOT B BUJIE IUIAHOB U Pa3pe30B, JeTaIbHbBIX
M300paXeHUH U IKCIUTUKAIUH, 00pr9HO B Macmitade 1:100 u 1:200.
Xoa padoTsbl
3a/iaHue BBINONHSETCA B pad04nX TeTpasX.
1. TlepeuepTuTh YepTEXK CTPOUTEIHLHOIO T€HEPATBHOTO IIJIaHA.
2. W3yunTh TEMy U OTBETHTH B TETPAIX Ha CIEIYIOUINE BOIPOCHI:
1 Kakue 1oKyMEHTBI M 4EPTEXHU BXOAAT B COCTaB MPOEKTa OPTaHU3AlUN U IIPOM3BOACTBA
CTPOUTENbHO-MOHTaXHBIX paboT?

2 Yro takoe cTpoif-rennian? YTo Ha HeM U300paXxaroT U 7S YErO OH CIYKUT?

3. Kak orMeuaercss Ha MOHTaXHBIX CXe€MaxX MPOU3BOJCTBA pabOT MOCIEI0BATENBHOCTh
MOHTAaKa CTPOUTENbHBIX N3NNI

4, Kax o603HauaeTcs Ha yepTexe CTpONreHIUIaHa HHKEHEpHas CeTh, IIPOKJIabiBaeMasi B
TpaHiee?

5. Kakne BpeMeHHBIE 3/1aHNs PACIIOJIOKEHBI HA TEPPUTOPUHU CTPOUTEIBHOM IIOIIAIKH?
[TokaxuTte nX Ha YEpTEXKE.

6. KaxkoBa rpy3omnoabpeMHOCTh OallieHHOTo KpaHa? 104

7. VYKaxkuTe pazMepsl, ONPEAEIAIOIINUE UPUHY IIOCTOSIHHONW M BPEMEHHOM 10por?

8. KaxoBo Ha3zHauyeHMe penepa, pacro0KEHHOTO Ha CTPOUTENIBHOM IIoImaaKe?

0. [TokaxuTe MeCcTo Ha CTPOUTENLHOM IJIOMIAAKE, TPEIHA3HAUEHHOE /ISl MOHTaKHBIX

9JICMCHTOB.
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I'PAOUYECKAS PABOTA Ne28.
Tema 19. I'eHepasibHbIe IJIAHBI U CXeMbl IPOM3BO/ICTBA CTPOUTEIBLHO-MOHTAKHBIX PadoT.
BeinoJsiHeHHe reHepaJbHOIO IJIAHA Y4e0HOro Kopimyca.
Heanb padorbi: CoBeplIeHCTBOBAHUE YMEHUIN 1 HABBIKOB B BBINOJIHEHUH I€HEPATIBLHOTO IJI1aHa,
MOJIB3YSICh YCIOBHBIMU M300paykeHUSIMU U 0003HAaYEeHUSAMH, BEIOOp MaciTada H300paxeHuH,
HaHeceHue pazMepoB B coorBeTcTBUU ¢ 'OCTamu (ECKIu CITIC).
3ananue BeInosHsAeTcs Ha popmare A3, kapanaamoM. Macitad BeiOupaercst camoctosTeabHo. dopmar
odpopmiisiercs 1o TpedoBanuto 'OCTa.
BbruepTuTh reHepaibHbIN MIIaH Y4€OHOTI0 KOpIyca, MOJIb3ysICh YCIOBHBIMU H300paKEHUSMH U
obo3HaueHusMu (Tadin. 19.1), HaHocMMBIME B MacmTade yepTexa, KpoMe n300pakeHnH, pa3Mepsl
koTopbix onpenenensl 'OCT 21.108— 78. Pazmepsl B MUTUMeTpax, KOTOpble IOKa3aHbl B TAOIUIIE, HA
YCIIOBHBIX N300paKEHUSIX HE HAHOCST; OHU IPUBEIEHBI /U1 IPaBUIIBHOTO BEIYEPUYUBAHUS YCIOBHBIX
M300paskeHHH.
KoHTypsl Ha3eMHOT0 371aHUH N300paKarOT CIUIONTHON OCHOBHOM JIMHUEH, PU ATOM JIOJKHA OBITh
co0Jro/IeHa KOHGUTypalus nepuMeTpa 3aHus B MaciITade yepTeska. Bosib TMHUM KOHTYpa ¢ BHEIIHEH
CTOPOHBI TOHKOM CIIJIONIHOM JIMHUEH IMOKa3bIBAIOT OTMOCTKY He MeHee 3 MM. KonmdectBo (3...5) ataxei
0003HAYaI0T COOTBETCTBYIOIIUM YUCIIOM TOYEK.
[IprmMepoMm BBITIOJTHEHUS 3aJaHUSI MOXKET CIYXUTh | 3aaHue. 105
Ha ueprexxe nomKkHa OBITh SKCIUTMKALMS TOMEIICHUH.

IpakTuyeckoe 3ansiTue Ne 29.

Tema 20.KomnbrorepHas rpapuka.
OcHoBBI padoThI ¢ HCIIOJIL30BaHNEeM cucTeMbl ADEM.



Heas padorbi: O3HaKOMIIEHHE C 00JacTAMU TNPUMEHEHHUS KOMIbIoTepHOW Tpaduku. IIpocmoTp
npe3eHTauu «OCHOBHBIE MOHATUS KOMIIBIOTEPHOM rpaduKm.
Teopernyeckas yacTb
CoBpeMEHHBIN YPOBEHb MPOrPAMMHBIX U TEXHUYECKUX CPEACTB AIEKTPOHHOW BBIUUCIUTEIBHOM
TEXHHUKU T03BOJISET MEPEUTH OT TPAJULIMOHHBIX, PyYHBIX METOJOB KOHCTPYHPOBAHUS K HOBBIM
MH(GOPMALMOHHBIM TEXHOJIOTUAM ¢ Ucnosb3oBaHueM DBM, co3naBaTh cUCTEMbl aBTOMATU3AL[UH
pa3pabOTKU U BBIYHUCICHUSI KOHCTPYKTOPCKOW nokymeHTanmu (AKJL), yrnoBieTBopsiomme cTanjapram
ECK]] xak mo ka4ecTBY UCIIOJTHEHHS JOKYMEHTOB, TaK M IO COOJIIOICHUIO TpeOOBaHU CTaHIapTOB.
CpenctBa qisa peanuzanmu AK/] npenocrasisier KOMIBIOTEPHAS TEOMETPHS U Tpaduka- 00IacTh
MHGOPMATUKH, PEIHA3HAYEHUS IS CO3[aHUs, XpaHEeHUsT U 00pabOTKU MOAEIeH U UX U300paxeHuH ¢
nomotsio OBM. K HUM OTHOCATCS: TEXHOIOTHYECKHE, TPOrpaMMHbIE, HH()OPMAIIMOHHBIE CPECTBA,
obecneynBarolue BBOJ, BbIBOJ rpaduueckoit nHdpopmaiuu, ee xpanenue B OBM; cpeacraa
MOJICIIMPOBAHUS TEOMETPUIECKUX OOBEKTOB U MX 00pabOTKH H Jp.
1. B03MOXHOCTH U KpaTKasi XapaKTepUCTHKA OTEYECTBEHHBIX CUCTEM.
2. TlpeumymectBa B ucnonb3oBanuu CAIIP aiis BEIMOTHEHMS YepTekeil, OCHOBHBIC
Bo3MokHOCTH ABTOKaaa. AUtOCAD 2000+ (KOMITAC-T'PA®UK LT, Adobe PhotoShop,
Adobe Illustrator, Adobe Acrobat, CorelDraw 9, Corel PHOTO-PAINT 9,
- HayuyuTb CTYJEHTOB HaBBIKAM 3JIEMEHTAPHBIX TICOMETPUYECKUX ITOCTPOECHUH NpU MOMOLIH
CpeACTB KOMITBIOTEPHOH rpadukm;
- HAy4YHUTb CTYJECHTOB HaBbIKAM ITOCTPOEHUS JIBYXMEPHBIX U300paXKeHUH;
- Hay4uThb CTYJEHTOB HaBbIKaM NOCTpoeHus TpexmepHbIX (3D) nzobpaxenuii
B npouecce uzyueHus: TeMbl CTYyIEHT JOJJKEH OCBOUTh OCHOBHBIE MOHATUSA M KomaHisl III'TI,
[IO3BOJISIIOIINE CTPOUTH JIBYX- U TPEXMEPHBIE U300paXkeHUs (B BUJIE YEPTEKEN UIH PUCYHKOB).
KomnbroTepHoe MojenupoBaHue U Ju3ailH 00bEeKTOB cepBHca. OCHOBHbBIE MaKeThl I'padUuecKux
nporpamm: AutoCAD 2000, KOMITAC-TPA®UK LT, Adobe PhotoShop, Adobe Illustrator, Adobe
Acrobat, CorelDraw 9, Corel PHOTO-PAINT 9 u ap., ux 0COOEHHOCTH W IPUMEHHMOCTH IS
pa3nuuHbIX oOsactedl cepBuca. llpuMepsl mNpHUMEHEHUS KOMIIBIOTEPHOTO MOJEIMPOBAHUS U
KOMIIBIOTEPHBIX MOJIENIEN B pa3IMUHbIX 00JacTsAX CepBUCA.
Tewmsl peepaToB:
1. B03MOXHOCTH U KpaTKasi XapaKTepUCTHKA OT€YECTBEHHBIX CUCTEM.
2. TlpeumymiectBa B uicronb3oBanuu CAIIP aiist BEITOTHEHHS YepTEkKei, OCHOBHBIE
BO3MO>XHOCTH ABTOKa/a.
3. Bo3MoxHOCTH M KpaTKasi XapaKTEpPUCTHKA UMIIOPTHBIX CHCTEM.
4. OcoOeHHOCTH KOHCTpYHUpOBaHUs AeTaneil MamuH cuctemoit Architectural Desktop
IIpakTnueckoe 3ansaTue Ne 30.
Tema 21. Cucrembl aBTOMaTH3HPOBAHHOIO NPOCKTHPOBAHHUS.
OcHoBbI padoThI ¢ ucnoab3oBaHueM cucrembl AUtOCAD.
Hean padorni: 3HakomcTBo ¢ AUTOCAD. OTpaboTka anroputma TUIOBBIX ASHCTBUI.
Teopernyeckas 4acTb
Ilepedyens ucnosib3yemMoro 000pyaoBaHus
KOMITBIOTEp € cucTeMHBIM obecriederremM AUtOCAD.
Teopernyeckas yacrp
[Ipouiecc KOHCTPYyHPOBaHUS U MPOSKTUPOBAHUS HEOTAEIUM OT TOUHBIX T€OMETPUUYECKUX ITOCTPOCHUI, B
KOTOPBIX TpeOyeTCcs BOCCTaHABIMBATh NEPIEHIUKYIISAPbI, IPOBOIUTH KacaTeslbHbIe, HAXOIUTh KOHEUHbIE
TOYKH U CEpPEeIMHbI OTPE3KOB U YT U T.I. [lo100HbIE 3a1a4i HEBO3MOYKHO peliaTh IPOCThIM yKa3aHUEM
ToueKk Ha pabouem nose yeprexa. s sroro B AutoCAD cyiiecTByeT crieuaibHOe CPeICTBO —
00BEKTHAs PUBSI3KA, TIO3BOJISIONIEE 334aTh TOUKY C ONPE/IEJICHHBIMU MO3UIIMOHHBIMU CBOWCTBAMU
BMECTO BBOJIa 3HAYEHUI KOOPAUHAT, IPUBA3BIBAs KYpPCOP K XapaKTEPHBIM TOUYKaM UMEIOINUXCS
00BEKTOB, cM. TabmuIy 1.
Tabnuua 1 — PexxnMpl 00beKTHON PUBS3KH

Knomnka Pexnm Onucanne 106
Konrouka [puBs3ka K KOHEYHBIM TOYKAM OTPE3KOB,
E/':l JyT, CETMEHTOB TOJMINHAN

):f' Cepenuna ITpuBsizka K cepenrHaM OTPE3KOB, YT,
CErMEHTOB TOJUINHUU




>:< IIepeceuenue [TpuBs3Ka K TOUKaM IepeceyeHnii 00BEKTOB
* Kaxymeecs [TpuBs3Ka K nepecedeHno 00BbEKTOB B
ol nepeceueHne TEeKYyIIeH BUIOBOM MPOEKIIUU

[IponoikeHue JIMHUU

IIpuBs3Kka K MHUMOMY IPOAOJIKEHUIO
OTPE3KOB, Oyr

LlenTp IIpuBsA3Ka K HEHTPAM OKPY>KHOCTEH, AYT,
DIIUIICOB

KBagpanr IIpuBsA3Ka K KBaJpaHTHBIM TOYKaM
OKPYKHOCTEH, YT U JUIMIICOB

KacarenbHas Haxosx1eHne To4ek KacaHHs OKPYKHOCTEH,
ZyT, SJUIATICOB.

Hopmaus IIpoBeneHue JIMHUIM, IEPIEHIUKYIISIPHBIX
yKa3aHHbIM O00BEKTaM

[TapamtensHO IIpoBenenue JIMHUM, TapaJLIEIbHbIX

YKa3aHHbIM IIPAMBIM JIMHUAM

Touka BcTaBKHU

[TpuBs3Ka K TOUKaM BCTaBKHU OJI0Ka WK
TEKCTOBOH CTPOKHU

[ &N+ O T e

Vien IIpuBsa3ka Kk TOYKaM

bmkanimas [IpuBsi3Ka K TOUKaM, MPUHAICKALLAM
YKa3aHHBIM 00bEKTaM

Hwuyero OTKIIIOYCHHE PEKUMOB OOBEKTHOU MPUBS3KH

3agaHue 00beKTHOI NPUBA3KH

Jlns 3a1aHust 0OBEKTHOM NMPUBSA3KH B 3aIIPOCE TOUKU:
- Haxxatp KHOIIKY 00BEKTHOW NPUBS3KHN Ha MTaHe I «O0beKTHasi MPUBA3KAY, PUCYHOK 1.

- Haxxatsp KJIaBUIlYy «Shifty u IOCJIKHYTbH npaBoﬁ KHOIIKOM MBIIITH JJIs1 BBI3OBA KOHTCKCTHOI'O MCHIO

OOBEKTHOM MPUBSI3KH, PHCYHOK 2.

- B xoMaHHOH CTpOKE BBECTH UMS PeKUMA OOBEKTHOW MPUBSI3KH (TPU MEPBbIE OYKBBI).

=T LA @O LB o AWK N

Pucynok 1

- YCTaHOBKA TOYKH OTCJICKUBAHUS 00BHEKTOB

-1

ToMEa OTCRE¥HEaHHA

11

CHMELLEHHE
CepeaHHa MEXAY TOHKAMH

K oopaAMHaTHEIE DHAETPEI

KoHTOYES
CepeanHa
NepecedyeHye

FamyLEECA NEPECEYEHHE

L AN

* MNpogonxeHHs PucyHoK

VYcranoBka 0a30BOM TOYKH JJISI OTCUETA MOJSPHBIX KOOPIAWHAT TPH OTHOCUTEIHLHOM BBOJIE
KOOpAWHAT TOUKH. HaxkaTue 3TOM KHONKH «II€PEMEIAETY MOJ0KEHNUE MOCIEIHEN BBEICHHON TOUKHU.

@ LeHTp
@ KEaapaHT
‘E:]l KacaTencHan

<E Hopmank

;;,“"’ MapannensHo
o ¥zen

&y TECTaEKH

A5 Brvwaiiuan
E4, Huuero

2 i1, Pesoml npueaskM. .

OObekTHas MpUBs3Ka pabOTaeT TOIBKO MPH 3ampocax Ha ykazaHue Touek. [Ipu mombiTke

HCIIOJIb30BAHMS 00BEKTHOU IIPUBA3KH B OTBCT HA IMOJACKA3Ky «KOMaHIla» BO3HHKACT COO6H_ICHI/IC 00

OIIINOKE.

Hcnonb3oBanue TeKywero pe:xuMa 00beKTHO NPUBA3KH

Ecnu ecthb HGO6XO)II/IMOCTI) HCIIOJIb30BAaTh OAWH HUJINW HECKOJIBKO PEKHNMOB 00BEKTHOU IIPUBA3KHA Ooiee




OJIHOTO pa3a, TO MOYKHO YCTaHOBUTD 3TU PEKHUMBI B KAUeCTBE TEKYIIMX. MOXHO 3a/1aTh OJJUH WIH
HECKOJIBKO TEKYIIHUX PEKUMOB OOBEKTHON MPUBS3KH Ha BKIIagKe «O0beKTHAS NPUBA3KA» B
JTMATIOrOBOM OKHE «PesKMMBbI PUCOBAHMS», TOCTYIT K KOTOPOMY MOXHO MOJIY4YUTh U3 MeHIO «CepBHC)»
nunu Beioopom myHkTa «Hactpoiika» kontexctHoro MeHI0 «[IPUBA3KA)» crarycHOM CTpOKH, PUCYHOK
3.

Huanoropoe oOkHO «PesKUMBbI pHCOBAHHS»
Fpe N

| War v cetka | Orenesusatye | JGLEKTHEA NPUEASKE | NuHarueckuii 650

OfreekTHan npueaska Bra [F3) OfeekTHoe orcnexusarue Brn (F11)

Peskumbl OGBEKTHOM NPUBAZKU

O [[]Koxrouka 0y [] Tecraeku
& Eltsins | ElHogan
< [JUenp T [KacarensHan

53 [JYzen X []Enuxaiiwan

<& [ KeaapaHr H [[]Kakyweeca nepeceveHue

3¢ [[]Nepecevenue # []Napannenero

=[] NpoaonxeHue

. ') Yrobbl HaYaTE OTCAEKWBAHWE, SA0EPKUTE KYPCOP HAA TOUKOM NPUEBASKHU.
é [pu paneHENWEM NEPEMELUEHWU NOABUTCA NMHUA OTCASKUBaHWA. A
OTMEHEI OTCASKMBEAHWA BHOBL 330EPKMUTE KYPCOP HA TOYKOM.

Ecnu BKI1I0OU€HO HECKOJIBKO PEKUMOB O0BEKTHOM MPUBSI3KU, B BBIOPAHHOM MOJI0KEHUU MOXKET

CYIIECTBOBAThH Oosiee 0 JHON 00beKTHOM mpuBsa3Kku. Haxkmute xinaBumy « TAB» miis BeiOopa

HE00XO0AUMOT0 peKuMa JI0 yKazaHus Touku. [1o ymMoauaHuto npu nepeMenieHuy Kypcopa Haj

O0OBEKTHOMH MPHUBSI3KON HA 00BEKTE 0TOOPAKAIOTCS MapKep U nodckazka. ITa QyHKIHUS HA3bIBACTCS

AutoSnap (AstompuBsizka). OHa MO3BOJSAET JETKO OMPEENATh TEKYIIUNA PeKUM 00BEKTHOM MPUBSA3KU.

Haxxmute kHonky « [IPUBSI3KA» B cTpoke COCTOSHUS Wi KiaBuiry F3 mist BKITIOYSHHS Win

BBIKJIFOUEHMSI TEKYLIMX O0OBEKTHBIX IPUBS30K, PUCYHOK 4.

|I{n:ma1-rga :

535.3467, 279.1524, 0.0000 war| [cETka OPTO| OTCNONAF, [NPMBA KA OTC-OEBERT|[anH BEC)|

Pucynok 4
Xon padoThl:

1. 3anycturte ABtokan: Ilyck/IIporpammsbi/AutoCAD 2000+, uiau meJKHUTE ABa pas3a MO SPIbIKY
Ha PabGouem croe.

= Npu sarpyske 2] x|
=)

BeiGop MacTepa:

_ Menonb3oBaTh MacTep

é

IetaneHan HacTpolika " E
=
5
E.

— Dnucanue MacTepa
Onpeaenser eauHUUE! U3MEPEHIA W PasMep YepTexa. (eHoBaH Ha watnoHe
acadiso.dwt. 108
v [NokazbiBaTe AMANOr NPW 3arpysKe S Ormena

Puc. 1



Beioepute nynkr Mcnogb3oBats macrep (Use Wizard)/BeicTpas Hactpoiika (Quick Setup) u
Hakmute kHONKYy OK (pwuc. 1).

VYcranoBute aeciTHuHbIe enuHuip n3mepenus (Decimal) u mHaxmure kHonky dasee (Next)
(puc. 2). Beenute mmpuny (Width) 40, a BeicoTy (n1uny - Length) 30 u HaxxMuTe KHOIIKY
T'otoso (Finish) (puc. 3).

Coxpanurte pucyHok B opmare *.dwg: daiin/Coxpanntsb (File/Save) wiu uHCTpyMEHT B BHUjIE
auckethl. [Ipu coxpaHeHnn co3aaiTe Ha aucke manky ¢ umeneM EXACAD u npucBOiTE PUCYHKY
nms 3ansaTue 1.

Hlenkaure npaBoit kHonkoi Mbimu (IIKM) Ha BepxHeit manenn uHCTpymMeHTOB CTaHaapTHas
naneabp wHcTpymMeHToB (Standard). IlocmoTpurte, Kakue MaHENId OTMEYCHBI TajlOYKOM, T.C.

nmokas3aHbl B paboueii oosactu sxpana AutoCad (puc. 4).
buicTpas ycraHoeka

Puc. 2

boicTpaa ycraHoeBka

Puc. 3
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Ckpoiite u nokaxure naHenu Yepuenue (Draw), U3menenne (Modify) u ap. lllenkuure nesoii
kHonkou Mbim (JIKM) Ha nByX depTroukax Kakow-muOo maHenu (puc. 5) W, He OTIYCKas MBIIIb,
HepeIBUHbTE MAHENb B APYroe MECTO IKpaHa.

MemieHHO niepeMeniaiiTe ykasareab MbIY 110 nHcTpyMeHTam CtanaaprHoii nanenu, Yepyenue,
HN3meHeHnne u u3yuynTe Ha3BaHWE HHCTPYMEHTOB. [l mpocmoTpa —
Habopa HHCTPYMEHTOB Ha BBIHOCHBIX MaHENAX (KHOMKa ¢ &
TPEYroJbHUKOM BHU3Y Ha MHUKTOrpaMMe) HEOOXOIUMO IepeaABHUraTh &
MBIIIb py HaxkaTo JIKM. (s}
[Tokaxxute Bcro oOnacTe 4yepueHus: Bup/YBeanmuenue/Bech smer
(View/Zoom/All) (puc. 6).

YcraHoBUTE BHIUMOM CETKY UM H3MEHUTE €€ [apaMeTphl:
Hucrpymentsi/Ilapamerpsr yeptexa (Tools/Drafting Settings).
Ha Brianke IpuBsizka u cerka (Snap and grid) ycranosure duiar
Cerka Bkiawuena (Grid On) u mar cerku (Grid) mo X u Y paBHbIM
2 (puc. 7).

Hapucyiite mnpsmyro nuHMIO: BblOepuTe Ha maHenun YepueHue

DC LS NS
+B6E

urctpyment Jlunus (Line) -2t . [TocmMoTpuTE B KOMaHAHOM CTPOKE KOMaHAY U YKaKUTE MEPBYIO
touky memakoM JIKM B mro0om mecte skpaHa. [locMoTpuTe KOMaHIy B KOMaHIHOW CTPOKE U
YKaXXHUTE BTOPYIO TOUYKY Ha HEKOTOPOM paccTostHuH OT mepBoi menkoM JIKM. Haxmvure Enter.
BHH3y B CTpOKE COCTOSIHHSI MOYKHO HaOJI01aTh KOOPAWHATHI Touek. HauepTuTe HeCKONBKO JIMHUH
TaKUM ke 00pa3oM.

10. HaueptuTe JIMHHIO TTyTeM BBOJA KOOPJMHAT TOYEK B KOMAHJHYIO CTPOKY: BBeIUTe KOoMaHmy L,
Hanedataiite 2,2 u Haxkmute Enter. [lanmee nameuaraiite 10,10 u HaxkmuTe 2 pasa Emer .
[TonBemuTe Kypcop K Havaidy M KOHILY JIMHHH M MTOCMOTPHTE 3HAYCHHS €€ KOOPJIWHAT B CTPOKE
cocrosiHus. [locunTaiiTe Mo y3/1aM CeTKM KOOPAUHATHI Hayalla M KOHIa JuHUHA. Hapucyiite Takum
ke 00pazoM erre HECKOIbKO JIMHHHM.



I[BWI Berasure Popmar  MHotpymentel  Hepuenue Paszme

[Nepepucoeare F, Cu ’ % e % e

D6HoBuUTE

O6HOBUTE BCE * [ -] ‘” 5 b |F6M_Mp

|

n

YeenudieHue E peanbHOM BpeMEHU
[Nepemew ars
> [peabiaywee
BupTyancHbIi B1a
DkHo
CeyeHua » HuHamuyeckoe
HmeHoBaHHbIE BUAb... Macumrat
30 Buae! > C ueHTpom
3D Orbit
YeenuueHue
Ckpbrme YmeHeweHue
Tene »
Render > I
- Ece offeekTol
Mokazare »

[1aHEM UHCTRYMEHTOE. ..
Puc. 6

11. VYpanute MUIIHKUE JTUHUK: OTMEThTe memdkoM JIKM nunuto u Haxxmute kiapuiy Delete.

IpakTnyeckoe 3ansiTue Ne 31.

Tema 22. BoinosiHeHHEe MOCTPOEHMH.

BbinoJsiHeHHe 3JIeMeHTAPHBIX MOCTPOEHHIA.

Heab padotbl: V3yuenne ocHOB yepueHHsl BblmoHeHNE 3IeMEHTapHbBIX TOCTPOCHUH.
Xon padorhl:

1.
2.

BbINOMHUTE yIIpaskHEHUS.
N3yunTh TEMy ¥ OTBETUTH B TETPAIN HA CIEAYIOLINE BOIIPOCHI:
1. Yto Ha3bIBaeTCs 3€MEHTAPHBIMU MIOCTPOCHUSMH.
2. ANTOpPHUTM THIIOBBIX IEHCTBHI MPU OCTPOCHUH TPSMOYTOJILHUKA.
3. AJTOpUTM TUIOBBIX ASUCTBHH MPU MOCTPOCHUN OKPY>KHOCTH.
4. BrINOTHHUTE TOCTPOCHUE OKPYKHOCTH pagiycoM 80 M.

Hapucyiite HECKOIBKO JIMHUM, CIECAYIOIMX IPYT 3a APYyroM, IyTeM IMOCIEA0BaTEIbHOIO BBOAA
UX KOOPJMHAT C MOMOIIBIO KJIABUATYPhI WM MBIIIIH.

Hapucyiite cTporo BepTHKajabHbIE U T'OPU3OHTAIbHBIE JIMHUM. {71 3TOro Iepes pUCOBAHUEM
Haxxmute Ha KHOMKY OPTO (ORTHO) B cTpoke cocTosiHuUSI.

HapucyiiTe 1MHMM C UCHOJIB30BaHUEM OTHOCUTENIBHBIX KOOPAMHAT: BBEAUTE IOCIEI0BATEIBHO
10,10 Enter @22,0 Enter @0,18 Enter @-22,0 Enter ¢ Enter. byksa ¢ o3Hadaer close —
3aMKHYTb.

Hapucyiite nuHMM C  HCHOJIB30BAaHUEM MOJSPHOM  CHCTEMBl KOOPAMHAT:  BBEIUTE
nocienosarensHo 10,10 Enter @22<0 Enter @18<90 Enter @22<180 Enter ¢ Enter.
HadeptuTe nMHMIO € yKa3aHHMEM HANpaBJIEHUS M €€ JUIMHBL YKaXHUTE NEPBYIO TOUKY,
MepeIBUHBTE MBIIIb B HY)KHOM HaIlpaBJIEHUU U BBEAUTE JUIMHY JTUHUH, Haripumep 30.
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£ MNapamMeTpbl NPHBA3KU _'?_l_x_l

MpueAska u ceTka [10AApHOE CRexeHue I OfbexTHas NpUEAZKS ]

vV NonspHoe caexenue, Bra (F10

— [NapamMeTpbl NoAApHBIE Yraos 1 [pY ofbeKTHON NpUBAZKE
War yrna: % Tonbko NPAMOYroABHOE
15 v
I —-| (" Chexerqe, UCNoNb3ya BCe

NapaneT bl NOAAPHEX Yr 0B
[~ DononrurensHeie yrael il RHEES

Cozaare

Unamih ~ EQuHME! H3MEDEHIA NOAAPHBIX YrA0E

% AGconoTHbie

" [T NocAEaHEro CermMeHTa

OtmeHa Cnpaeka

Onumm... I 0K

puc. 8

6. HapucyiiTe TMHUIO B pEKUME OTCIICKUBAHUS TOJSIPHBIX KOOPAWHAT. [[JIs 3TOTO MpeBapuTeIbHO
nakmute Ha KHOMKy ITOJISIP (POLAR) B cTpoke cocTostHUs. Y CTaHOBKA IIara OTCIACKUBAHUS
ocymectBisiercs B okHe Ilapamerpsnl uyepre:xka (Drafting Settings) na Brianke IMossipHoe
ciexenne  (Polar  Tracking) .  Bbi3oB  OKHa  OCYIIECTBISAETCS  KOMAaHJIOM
HNucrpymentsi/Ilapamerpnr yeptexka (Toolsg/Drafting Settings) wiu Hakmute [IKM Ha
xnonke ITOJISIP (POLAR) u BriGopom komanisl Ilapamerpsi (Settings). Ycranosuieldiar
yria 15 ¥ mpu CMEIICHWH yKas3aTeisl MBIIK 0 KPYry MOCMOTPUTE HM3MEHEHHE MOJISPHBIX
KoopauHat (puc. §).




7. Ilepemecture pUCYHOK ¢ OMOIIbI0 HHCTpyMeHTa Ilepemelienne B pealbHOM BpeMeHH (pyka)

Q-Q Ha CtaHaapTHoii maneau. [[yist oTMEeHBI KOMaHIbI HOKMHUTE ESC.
8. Hsmenure macmTa® mpocMoTpa ¢ MOMOIIBIO MHCTpyMeHTa MacmTad B peajibHOM BpeMeHH
i
(Zoom, Realtime) (;ryma) : KOMaHa Z.
9. Bo3sBparuTe npexHuii MacmTad IpocMOTpa ¢ MOMOIb HHCTpyMeHTa Ilpeabiaymmii MacmTad
Oy

(Zoom, Previous) : KOMaHJIbI Z, P.
10. VYBemuupTe MacmTad MPOCMOTpa KaKOH-TMOO [eTajiy, BBIIEIMB €€ C MOMOIIbI0 HMHCTPYMEHTA

YBeauuuthb 10 okHa (Zoom, Window) @ : KOMaHJIbI Z, W.

11. OOBenute Kakyro-HUOYIb JIMHUIO HA 3KpaHE KBAaJpaToOM CJe€Ba HaIpaBo (CIUIOIIHOM JUHUEN) Ipu
Haxkarou JIKM. Konupyiite ee u 3aTemM BCTaBbTE.

12. Beigenure HECKOIBKO JHHHUMA, OOBEAS WX KBAJApPaToM CIpaBa HajeBO (MYHKTUPHOW IJIMHUEH).
Beipexere ux, 3aTeM BCTaBbTE.

13. HauepruTe NMMHUH C UCIIOJIL30BAHUEM IMPUBS3KH K y3JIaM CETKH: JJISl 3TOr0 HAXMHTE Ha KHOIIKY
IIPUB (SNAP) B crpoke cocrostHus. OOparnTe BHHMaHHE Ha HM3MEHCHHE KOOPAMHAT B
COOTBETCTBUH C IIIarOM CETKH.

14. B oxue ITapamerpsl uyepTexa (Drafting Settings) na Bxinagke IpuBsizka u cerka (Snap and
grid) yBenuybTe IMar CETKM M YCTAHOBHUTE paBHBIC C IIArOM CETKH MapaMETPhbl MPUBS3KH:
Hucrpymentsi/Ilapamerpsl yeptexa (Tools/Drafting Settings) (puc. 7).

15. VYoepure npuBs3ky. Haueptute nuuuio ¢ wucnojb3oBanue komanabl Jluaus (LiN€) B MeHio
Yepuenue (Draw).

16. Hauepture OKpPYKHOCTH, yKa3aB IICHTP OKPYKHOCTH W €€ paJuycC: BBIOEPHTE HHCTPYMEHT

Oxkpy:xnoctb (Circle) , IEIIKHUTE B KakOM-T100 Mecte Ha skpane JIKM, 3atem B npyrom
MeCTe Ha YAAJICHHU JUIMHBI paauyca. [IOBTOpUTE KOMaHIy C YKa3aHHEM TOYHOIO 3HAYCHUS
pamuyca W KOOpIHMHAT: Ui BO30OHOBIICHHS KOMaHJbl YepUCHHS OKPY)KHOCTH Haxkmurte Enter,
seeaute 50,50 Enter 60 Enter.

17. HauepruTe OKpYXHOCTh IO TpeM ToukaMm: HaxxmutTe Enter, Beenurte 3P, ykaxute MBIILIKON TpH
TOYKH WM BBEIHUTE C KJIAaBHATYphl, HAXKMUMas Enter mocne kaxaoro BBoza.

18. HaueptuTe OKpY)KHOCTH C MCIHOJIb30BaHHeM kKomaHabl Okpy:xkHocTh (Circle) B menio Uepuenue
(Draw). ITpu 3TOM HCHONB3YHTE BCe 6 BAPHAHTOB MOCTPOCHUSL.

19. Haueprute nyru ¢ ucnosb3oBanuem komanabl Jyra (Arc) ‘.ﬁ B MeHI0 Uepuenne (Draw). I[Ipu
ITOM HUCIIOJIb3YIHTE BCE BAPHAHTHI TOCTPOCHUSI.

IMpakTnyeckoe 3ansaTue Ne 32.
Tema 22. BoinoJiHeHHe NOCTPOEHHUIA.
Co3nanne TBepAOTEIbHBIX MOJCJICH.
Hean padotbi: Co3nanne TBEPAOTEIbHBIX MOJIEIICH.
Ilepedyens ucnosib3yemMoro o00pyaoBaHus
KOMIIBIOTEp ¢ cucTeMHbIM oOectieuerrneM AUtOCAD.
Teopernyeckas yacrb
B 3D-npocTpaHCTBE AaBHO yXe€ CTaJI0 CTAHAApTOM Jie-PaKTo MpaKTUUYECKU BO BceX obinacTiax. B
OTJIIMYHE OT MPOEKTHUPOBaHUsA B 2D-nmpocTpaHcTBe, KOr/Ja Mojb30BaTeNb paboTaeT ¢ NIOCKUMHU
yepTexaMu, TpeXMepHasi MOJIeb 1aeT BO3MOXKHOCTh HAIJISIHO OLEHUTH MPOEKT, MIPOBECTU
pacueTsl, BHIOJIHUTH BU3YyaJIM3aI[MI0, aBTOMAaTHYECKU chopMUpoBaTh 2D -n10KymMeHTaIUIO U
MHOTO€ JIpyroe.
[Tonp3oBatenu AutoCAD umeroT nonHbIi Ha0Op UHCTPYMEHTOB i 3D -IpOeKTUPOBAHUS U
obopmienus 2D-yeprexeil, B TOM YUCIe JJ1 aBTOMaTUYE€CKOTO GOPMHUPOBAHUS MIIOCKUX 113
yepTexKel 0 TPEXMEPHBIM MOJAEIAM.
Tak kak u3 3D caeaars 2D B AutoCAD?
B AutoCAD monyuuts minockoe (2D) nuzo0paxenue no rpexmepHoii moaenu (3D) MoxkHO ABYMS
crocob6aMu: BOCTIOIb30BaThCAd KOMaHAaMH (pOpMUPOBAaHUS aCCOIMATUBHBIX BUJIOB UYepTekKa UIU


https://www.pointcad.ru/product/autocad
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MCII0JIb30BAaTh KOMaHy CO3JaHUs MIOCKOTO U300pakeHUs ¢ MOJEIIH.

AccounatuBHble BUAbI YepTe:ka (ba3oBblii Bua)

3T10T criocob nocrpoeHus 2D-npoekuii TOAXOAUT B TOM cllydae, €CiIu BaM HE0OOX0AUMO
MOJIYYUTh TUIOCKUH 4EPTEXK MO TPEXMEPHOM MOJEIN C COXPAaHEHUEM aCCOLMAaTUBHOM CBS3H, T.€.
4TOOBI IPU U3MEHEHUH MOJENHU TaK)Xe 0OHOBISIIMCH MPoeKuuu. C MOMOIIBIO 3TOW KOMaHIBI
BO3MOJKHO MOJIYYUTh CTaHAAPTHbBIE IPOEKIIMHU YyepTexa (BUA CBEpXY, BUJ ClI€BA U IIp.).
KomaHna co3nanus BunoB HaxoauTcsa Ha jgeHTe «['naBHas» — «ba3oBslii» — «M3 nmpocTpancTBa
MOJIEIN»

Jlnanor KOMaHAbl 3aBUCUT OT TOTO, B KAKOM IIPOCTPAHCTBE €€ 3alyCTUTh.

Eciu 3anycTuTh KOMaHy B IPOCTPAHCTBE MOJEIH, TO:

CHauana HeOOXO0IMMO yKa3aTh T€ Tela, IJIs KOTOPHIX OyayT copMupoBansl mpoekuun. Eciu ecth
HEO0OXO0JUMOCTb MOCTPOUTH IPOEKLIUHU 110 BCEH MOJAENH, TO BeiOepuTe onuuto «Bes Mogens».
VYka3arp IUCT, HA KOTOPOM Oy/AeT pa3MelieHa npoekuus. Eciiu BBeCcTH UMsi HOBOTO JIUCTA, TO OH
CO3/1aCTCA aBTOMATUYECKHU.

[Tocne aBTroMatndeckoro nepexona AutoCAD B mpocTpaHCTBO YKa3aHHOTO JTUCTA HEOOXOAMMO
OIPEAEIUTH MOJIOKEHNE IPOEKIIMOHHOI0 BUla U Ha)KaTh KiaBuiy Enter.

ITocne 3TOro MOXKHO NMEPEMECTUTH KypCOp I IOCTPOEHUS IPOEKIIUOHHBIX BUJOB.

Ecnu 3anmycTuTh KOMaHy U3 IPOCTPAHCTBA JIUCTA, TO CUCTEMA Cpa3y NPEII0KUT Pa3MECTUTh
BHJ IO MoJienn Ha aucte. [locie moATBepKaeHUs TaKkKe MOKHO COOPMHUPOBATH U
IIPOECKIIMOHHBIE BUJIBI.

OO6paTuTe BHUMaHUE, YTO CO3/IaHHBIC MPOEKIIMOHHBIE BUIBl HMEIOT aCCOLMATUBHYIO CBSI3b C
MOJIEJIbIO, T.C. IPU €€ U3MEHEHUH YepTeK aBTOMaTu4yecku uzmenurcs. Kpome toro, rpadguky
ATUX MPOCKIHUH HENb3sl PEJaKTUPOBATh MPUBBIYHBIMH CITOCOOAaMHU, BUABI IPEACTABISAIOT U3 ceOs
eJMHbIEe HeJJeJIUMble OOBEKTHI.

Co3naHue NJI0CKUX NPOeKI Uit

bricTtpo monyunuts 2D-npoekuuto mo 3D-monenu B AutoCAD M0XKHO ¢ TOMOIIBIO KOMaH/IbI
«ITJIOCKCHUMOK» (_ FLATSHOT). DToT BapuaHT ujeajbHO MOJXOIUT B TOM Clydae, Koraa
Heo0Xx0oauMo chOpMUPOBATh €AUHUYHYIO IPOEKIUIO C BOBMOXKHOCTBIO €€ JajJbHEeHIIero
peNaKTHUPOBAHHUS, IPU DTOM OPUEHTALMS MOJEIH JJIsI JOPMUPOBAHUS IPOCKIIUUA MOXKET OBITh
aGCcoNOTHO JI000i.

J11s HOCTpOEHUS MPOEKIUU BBIMOJHUTE CIEAYIOIINE 1EHCTBUA:

B npocTtpancTBe Monenu copueHtupyite 3D-monens. Hanmpumep, a1 nonydeHus mIocKon
MPOEKIMU BUJIa CBEPXY PACIIOJI0KHUTE MOJIENIb COOTBETCTBYIOIIUM 00pa3oM.

3anyctute komanay «[IJIOCKCHUMOK» ( FLATSHOT).

B nosiBuBmIEMCSl OKHE BhIOEpUTE cr1oco0 popMHupoBaHUs MpoeKun: «BcTaBUTh B BUJIE€ HOBOTO
6J10Ka» UMK «IKCIOPTUPOBATh B (painy. BapuaHT «3aMeHUTh CYIIECTBYIOMUNA OJIOK».
NpelHa3Ha4YeH 111 OOHOBJICHUS YK€ CYIIECTBYIOMIMX OJIOKOB MPU U3MEHEH U MOJAEIU

B paznene «®OHOBBIE IMHUNY YCTAHOBUTE IIBET U THUII JIMHUMN JUUI1 BUJUMBIX KOHTYPOB IIPOEKIUH,
B paznene «lloramenHsle TMHUNY YCTAHOBUTE BUJAMMOCTD U MapaMETPbl CKPBITHIX JTUHUI
npoekuuu. [1o ymMouanuio Bce IMHUU ABISIOTCA CIUIOIIHBIMM.

[Tocne naxatus kHonku OK ykaxxuTe TOUKY BCTaBKH 0J10Ka, MaciITaObl o ocaM X U Y U yroi
IIOBOPOTA.
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Ecnu B mpouecce popmMupoBaHus NPOEKIUU BbIOpATh ONIUI0 «DKCIOPTUPOBATH B dailin», TO
HEeoOXO0JMMO YKa3aTh UMs U pacloJIOKeHUEe co3iaBaeMoro ¢aiina. B pe3ynpraTe BIIONTHEHUS
onepanuu AutoCAD co3gact HOBBIN (aiin, B KoTopoM OyneT HaxoauThes 2D -npoekuus,
nojydeHHas no 3D-moxenu B Buje Habopa OTPE3KOB, OKPYKHOCTEH U AYT.



Hcnonb30BaHue acCOLMATUBHBIX BUIOB, TOCTPOCHHBIX MO TPEXMEPHOU MOJEINIH, TO3BOJISIET
0GOpMUTH MOJHOIIEHHYIO JOKYMEHTALIMIO HAa U3JeJIie U MPOEKT, a CO3/JaHuE MIOCKUX CHUMKOB
MO0 MOJIEJISIM 1a€T BO3MOXKHOCTb HUCIOJIb30BaTh MOJYYEHHBIE MPOCKIUU AJs JaJIbHEUIIIEro
MPOEKTUPOBAHUS.

IIpakTnueckoe 3ansaTue Ne 33.

Tema 22. BoinosiHeHHEe MOCTPOEHMI.

OcHoBHBbIE CBeleHNsI 10 0()OPMIIEHHIO YepTexei

Heabp pabdoThbl: co3laHUE paMKH Ha JUCTe BBIOpaHHOTO (opMara, BBINOJHEHHWE HAAMNKHCEH Ha
TUTYJIBHOM JIUCTE aTbOOMa YepTeKeU CTYyICHTOM U 3all0JTHEHUE OCHOBHOW HAJITUCH YepTexka.
IlepeyeHb UCIO0JIB3YeMOro 000PYy10BAHUSA

KOMITBIOTEp € cucTeMHbIM obecriederrem AUtOCAD.

Teopernyeckas 4acTb

1.

Cozoatime nosvle ciou noo umenem Pamxa u Buowr JII13: menkuute Ha kHonke Ciiom (Layers)
na"enn uHCTpyMeHToB CBoiicTBa 00bekToB (Object Properties). B okHe HaKMHTE KHOIKY
Co3narb (New), Bmecto HaszBanusi Croul (Layerl) BBemute HasBaHue Pawxa. Takke s cios
Buowt JII13. Tlepenecure neBbIi, MpaBblid, 3aIHUIA BUBI Ha CJION Buowl JII13 1 3aMOpO3bTE €ro.
Hapucytime pamxy 0ns o0003nauenuss epanuysvl jaucma: CcAeNanTe ciuoi Paumxa TEKyIuM,
aktuBusupyiire komanay Ilpsimoyroabnuk (Rectangle 6ykssl reC), BBeaure KoopauHatel 0,0 u
3ateM 21, 29.7.

Ilomecmume 6 pamky uepmedc 6uda céepxy u 6uda cnepeou: UIEIKHUTE Ha paMKe, YTOOBI
0TOOpa3uTh MapKephl, a 3aTEM Ha HUKHEM JIEBOM Mapkepe (pyuke). [t Beioopa komanasl Move
HOXMHTE KJIaBUINY Mpolesa v MepeMecTUTe paMKy Tak, YTOObl 4epTek ObUT BHYTPH M OCTAJIOCh
MECTO BHU3Y JJIs 111a0JI0HA HA/AMUCH.

Hapucyiime pamky ona obo3nauenus cpanuyvl yepmedxca (puc. 42): aKTUBU3HPYWTE KOMAaHIY
Otcryn (Offset OykBa 0), IIENKHUTE HAa PSIMOYTOJIbHUKE PAMKH, 3aTEM BHYTPH MIPSIMOYTOJIbHHKA.
Jlns cmelieHusi JIeBOM CTOPOHBI PaMKU TPaHUIIBI YepTeka BIPABO CHAyala pasrpyHIupynTe

npsSIMOYTOJIBHUK Ha OTICHbHBbIC JIMHUU Komanzioi BipwiB (Explode) & . Cmecture neByrO
IPaHUIly paMK{ BHYTPb Ha 2, yAAIUTE UCXOJHYIO JMHHUIO U CKPYIJIUTE BEPXHUMN JICBBII M HIDKHUI
JIEBBIN YIJIBI PAMKH.

Obvedunume 6ce TUHUU PAMKU SPAHUYbL YEPMECA 8 NPAMOY2OJbHUK: BEIOEPUTE B MEHIO KOMaH]Ty
H3menurts/Jlomanaa (Modify/Polyline), BeiOepute JieByl0 TpaHUIy paMKH 4epTeka, HAKMHUTE
Enter u BBemuTe | Ui BKIIIOUCHHS pexxuMa oObeanHeHus (JOIN), ganee IETKHUTE HA APYTUX
JMHUSAX PaMKH U Haxmute Enter.

Hzmenume momwyuny aunutl pamku yepmedca: UIEIKHATE HA BHOBb 0OpPa30BaHHOM BHYTPEHHEM
HpSIMOYTOJIbHUKE H HaxxmuTe KHOnKy CBoiictBa (Properties) na craHmapTHO#l mnaHenn
unctpymenToB (Standard), B cniucke I'eomerpusi (Geometry) nsmenure 3HaueHune I'nodanbuas
toaumuHa (Global Width) ¢ 0 ma 0.075, 3akpoiite OKHO U IBaKIbl HAXMHUTE ESC.

7.Hauepmume wmamn 01 ocnosnou Haonucu: Bkaounte pekum OPTO (ORTHO), samycrurte

komany Jlomanas (Polyline), Beens pl, unu menkuys Ha kHonke Jlomanas (Polyline) — TIaHEeITH
UHCTPYMEHTOB, WM BbIOpaB B MeHIO komaHny Uepuenme/Jlomanas (Draw/Polyline). Brirounre
pexxim Bpemennasi Touka caexenusi (Temporary Tracing Point) v npuBsSKATECH K JICBOMY
HIDKHEMY YIJIy paMKH TpaHHIBI uYepTeka. [lepeMecTuTe yKasarenb BBEPX W MOCIE MOSBICHUS
IITPUXOBOW JIMHUU BBeauTe 5.5.J[11 BBIOOpA TONIIMHBI MOJMIMHUN BBEIUTE W, 3aTE€M Haredaraite
0.075 u nBaxkael Haxkmute ENter, mpu »ToM mupuHa nuHUK OyneT BhIOpaHa W JUId Haydajga W JUIs
koHna ymHuK 0.075 1 OyAeT MCIoIb30BaThCS MOCTOSHHO. Jlanee MPUBSIKUTECh K MEPICHAUKYISPY
npaBoil CTOPOHBI paMKu ¥ Haxxmute Enter. CHoBa aktuBm3upyiite komanny Jlomanas (Polyline) u
UCTIONIB3YS Ty )K€ TEXHHUKY M cMmerieHue quHun komanaoit Oreryn (Offset) napucyiite mramm s
OCHOBHOW HAJIMHCH Kak Ha puc 43.
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Puc. 42
8. Hauepmume wmamn 015 ocnosrnot naonucu. Bkmouute pexxum OPTO (ORTHO), 3anycture

komanny Jlomanasi (Polyline), Beens pl, wim menkuys Ha kHonke Jlomanas (Polyline) —!
MaHeJd WHCTPYMEHTOB, WJIM BbIOpaB B MeHIO KomaHay Yepuenue/Jlomanasi (Draw/Polyline).
Bxitounte pesxum Bpemennast Touka ciaesxenust (Temporary Tracing Point) u npuBssKuTech
K JICBOMY HW)KHEMY YIJIy paMKH TPaHHIBI depTexa. IlepeMecTure ykasareiab BBEpX U IMOCIE
MOSIBJICHUS] IITPUXOBOW JIMHUK BBeaute 5.5.J[1s1 BBIOOpa TOJNIIMHBI TMOJWIMHUNA BBEIUTE W,
3arem Hamevaraiite 0.075 u nBaxnpl HaxxMuTe ENnter, mpu sTom mmpuHa uHUM OyneT BeIOpaHa
W aias Havama u Juis konna Juaud 0.075 um OymeT HMCmoib30BaThCs MOCTOsIHHO. Jlamee
OPUBSDKUTECh K MEPIECHAUKYISApY MpaBoil CTOpOHBI pamMku u Haxmure Enter. Crhosa
akTHBU3UpyiTe KoManay Jlomanasi (Polyline) u ucronb3yst Ty ke TEXHHKY U CMEIICHUE JTHHUN
komanoit Oreryn (Offset) HapucyiiTe mrami 1yt OCHOBHOM HaJAIUCH Kak Ha puc 43.
9..Cos0atime Hosvlii cmunb mexkcma: BBeaure komaunay St. B okne Ctmab tekcra (Text Style)
menkaute Ha kHonke Co3xath (New). B oxne Hosbrit cTuib Tekera (New Text Style) B mone Ums
cruis (Style Name) naneuaraiite cioBo Pamka-waonuce. lenkuure Ha criiucke Ipudr (Font Name)
u BbiOepuTe mpudt romans.shx. [lepeiaure B noe Boicora (Height) u naneuaraiite 0.3, B cToke Yroa
HaksioHa (Oblique Angle) BBeauTe 3HaueHue yria oTkioHeHus 15, B crpoke KoaddurpeHnT mmputs
(Width Factor) nameuaraiite 0.5 u nanee Haxxmure kHonky [lpumenuts (Applly) u 3akpeiTh (Close).

2,30 1,00 7,00 1,50 1,70 1,80

| 156.12554.056/. 7.0
| M Mocca Mocwmab
[ | fucn TV goup ] T pexroMHATHE
[Paspatoman 0,50 1:100
[ lpabepus KOTTSXK I i
11 sonmpone Juem 1 Juemol 1
o ‘ ))f(‘ U
? agenpa |KOMIEIOTEPHOH
D£ fi_konmposs A HEKeHepHon rpagukn’
mbepgu
2,00
Puc. 43

10.Haneuamaiime mexcm 6@ wmamne: BBenuTe KomManay dt, menkHute Ha KHonke be3 mpuBsizkn
(Snap to None), a 3arem IIEIKHUTE B MMATOM CBEPXY rpad)e camoro JIEBOro CToyoma. YToi moBopoTa
BbIOepuTe mo ymonuanuto 0, HaxxaB Enter. Haneuaraiite /3m. U eme pa3 nHaxxmute Enter. [pu
HEOOXOJIMMOCTH TIEPEMECTUTE TEKCT C IMOMOLIbI0 Mapkepa. CKOMUpyHTe TEKCT C IOMOIIbIO
komanabl KommpoBats o0bexkT (COPY) WM ¢ MOMONIBIO pydeK B Te MeCTa Ha IITaMIle, IIe
HCIOJIB3YeTCsl TAHHBINH CTHIb mpudTa. M3MeHuTte TekeT ¢ nomomnibio komanasl Ddedit, Beippas B
mento Modify/Text, u koppekTupys HaANUCh COTJAaCHO pUCYHKa mrTammna. s o0o3HaveHUs
JIOKyMEHTA, Ha3BaHMs, MaciiTada cesiaiiTe CBor cTuib (puc. 43).



Pexomenayemasi iuTeparypa
1. OcHoBHas quTEpaTypa:
1. ITaBnona JI.B. Umxkenepnas rpaduka. B 2 4. Y. 1. OcHOBBI HauepTaTeIbHOW reoMeTpun. BapuaHThl

3aJIaHAK, PEKOMEHIAIMKM U TIPUMEPHI BBHIMOJHEHUS [DIEKTPOHHBIN pecypc] : yuebHoe mocooue / JI.B.
ITaBioBa. — DneKTpoH. TeKcToBBIe MaHHbIe. — CaparoB: By3oBckoe oOpazoBanue, 2018. — 85 ¢. —
978-5-4487-0253-2 (4. 1), 978-5-4487-0252-5. — Pexum JOCTyTA!
http://www.iprbookshop.ru/75684.html

2. VmxeHepHas W KommbioTepHas rpaduka. Yacte 2. Metoapl u300pakeHHs B apXUTEKTYPHO-
CTPOUTEILHBIX W CTPOUTENBHBIX 4YepTekax [DNeKTpOoHHBIH pecypc]| : yuebHoe mocobme / T. M.
Konnpateesa, T. B. Mutuna, M. B. LlapeBa, O. B. KpbiioBa. — D11eKTpOH. TEKCTOBbIE JaHHBIE. — M. !
MUCHU-MI'CY, A# Ilu Dp Memua, 9bC ACB, 2018. — 123 c. — 978-5-7264-1846-9. — Pexum
noctyna: http://www.iprbookshop.ru/76900.html

3. Konecunuenko, H.M. Hmxenepnas u komnbiotepHas rpaduka / H.M. Konecumyenko, H.H.
Yepusiea. — Mocksa ; Bonorna : Unadpa-Unxenepus, 2018. — 237 c¢. : wi. — Pexxum goctyna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=493787 . — bubaurp.: c. 225 - 226 —
ISBN 978-5-9729-0199-9. — TekcT : 2JIeKTpOHHBIH.

4. IlanoBa JI.B. Unxenepnas rpaduka. B 2 4. Y. 2. [IpoeKIMOHHOE U T€OMETPHUYECKOE YepUCHHE.
Bapuantsl 3amaHuii, peKOMEHIAIMM M TMPUMEPHI BBIIOJHEHUS [DJIEKTPOHHBIA pecypc]| : ydeOHOe
noco6ue / JI.B. IlaBnoBa, U.A. IllupmoBa. — DnekTpoH. TeKcToBble naHHbIe. — CapatoB: By3zoBckoe
obpazoBanue, 2018. — 66 c. — 978-5-4487-0254-9 (u. 2), 978-5-4487-0252-5. — Pexum nocryna:
http://www.iprbookshop.ru/75685.html

2. lonoJIHUTEIbHAS JTUTEpaTypa:

1. Jlesuna H.C. UnxenepHas rpaduka [D1eKTpoHHBIN pecypc] : yuedHo-MeToaudeckoe nocodue / H.C.
JleBuna, C.B. JleBuH. — OneKTpoH. TeKcToBble naHHble. — CaparoB: By3oBckoe oOpasoBanue, 2017.
— 134 c. — 978-5-4487-0049-1. — Pexxum nocrymna: http://www.iprbookshop.ru/66857.html

2. Jleonoa O.H. Unmxenepnas rpaduka. [Ipoekinmonnoe yepuenue [IIeKTPOHHBIN pecypc] : yueOHoe
nocodue / O.H. JleonoBa, JI.LH. KoponeBa. — DnekTpoH. TekctoBble naHHble. — CII6. : CaHKT-
[TeTepOyprckuii rocynapcTBEHHBIN apXUTEKTYPHO-CTPOUTENbHEINH yHUBepcuTeT, DBC ACB, 2017. — 74
€. — 978-5-9227-0758-9. — Pexxum noctymna: http://www.iprbookshop.ru/74366.html

3. KongpateeBa T.M. NmxenepHas n kommnbiotepHas rpaduka. Yactp 1. COOpHUK THIIOBBIX 3a7ad C
pemeHusIMA [ DNEKTPOHHBIN pecypc] : 3aJauyHUK B claiaax Juid OOy4YaroLIMXCs IO HarpaBJICHUIO

noarotoBku 08.03.01 CrpoutensctBo / T.M. KonapareeBa, M.B. IlapeBa. — D5eKTpOH. TEKCTOBBIE
na"Hble. — M. : MOCKOBCKHUI rOoCy1apCTBEHHBIN CTPOUTENBHBIN yHUBepcuTeT, Al [In Op Menuna, Ob5C
ACB, 2017. — 270 C. — 978-5-7264-1518-5. — Pexum JIOCTYTIA:

http://www.iprbookshop.ru/64534.html
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