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LLENTb U COLEPXXAHUE TPA®UYECKOMN PABOTDI.

BoinonHeHWe paboTbl NpeaycMaTpmUBaET U3yUYeHMEe CTYAEHTAaMM FOCYAapPCTBEHHbIX
ctaHgapTos ECK/, Ha dpopmaTbl, MacwTabbl, AMHUMK, YePTEKHbIE WPUPTLI, TO €CTb
OXBaTblBAaET NPUMEHEHME 0OLWMX NPABMUA YEPUEHUA.

PaboTa Hapg P 1 onupaeTca -Ha rpadumyeckme 3HaHMA U HaBbIKU, MONYYEHHbIE
CTyAEHTaMM B LLKOE MPU N3YHEHUU YePYEHMA N NEePBOM 3aHATUM NO AAHHOMY
npegmery.

PaboTta coctout ns opopmneHuna nncra gna NP ¢opmatom A4, HanncaHMA paamepom
wpndTa 10 andaBmTa NPONUCHBIX U CTPOYHbIX BYKB, LMDP M HEKOTOPbIX 3HAKOB,
NPUHATBIX NP OPOPMNEHNN YEPTEXKEN, HANUCAHUA TeKCTa wpupTom Ne 5.

2. lpaBuna opopmneHUA YepTeKa.

PaboTa BbinonHAeTca Ha ¢opmaTte A4 TOCT 2.301-68 (CT C3B 1181-78), pa3mep
KoToporo 210x297 mm. Ha dopmate n3obparkaerca pamka Nons YepTerka, KoTopasn
OTCTynaeT oT paMmkn popmaTta cnesa 20 mm CO BCEX OCTA/IbHbIX CTOPOH Mo 5 mm. B
HUXKHEN YacTU BNAOTHYIO K pamke popmaTa NOMeLLLaeTCa OCHOBHAA HaANUCb popma,
rabapuTbl M 3ano0IHeHME KoTopoi ycTaHoBneHbl FTOCT 2.104-68 (CT C3B 6306-88). B
BEPXHEM JIEBOM YTy MOMeLLAeTcsa A0NOJAHUTENbHAA Hagnuch (puc. 1).
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B rpadax ocHoBHOM Hagnucu (puc.2) CTyAEeHT yKa3bIBaET:

B rpade 1 - HaumeHoBaHue nsgenua (B NP 1 - «LpndTbl YepTerKHbIEN)

B rpade 2 - 0603HayeHme gokymeHTa no NOCT 2.201-80 naun no npuHaTon opme
(cm. puc 3)

B rpade 3 - o603HaueHne matepumana getanm ( B [P 1 He 3anonHseTcs).

B rpade 6 - macwTtab, B KOTOPOM BbINOJIHEH YepTeXK (B COOTBETCTBUMU

c FOCT 2.302-68).

B rpade 7 - nopaaKoBbI HOMepP ANCTa (ecnn YepTerK BbIMOJHEH HA OAHOM INCTE
rpada He 3anonHAeTcs).

B rpade 8 - 0buiee Uncno NNCTOB YepTeka AaHHOTO usaenma (rpady 3anonHaT
TO/IbKO Ha NepBOM NUCTe).

B rpade 9 - HaMmeHOBaHME UM NHAEKC NPeanpPUATUA, BbIMYCTMBLUEro YepTeX. Ha
yu4ebHbIX YepTerkax NPOCTaBAAETCA MHAEKC rpynnbl (Hanpumep: Mp.22 TOM).

Bce Hagnucu BbINONHAKOTCA NO cepeanHe rpad.

NKTY. UI 01 02. 003

01- Ne rpaduyeckoi paboTbl
02- Ne no »xypHany

003- Ne BapuaHTa paboTbl
puc. 3

Bce 6ykBeHHble M LMdPOBbIE HAAMNUCK Ha YepTe e BCex rpadnyeckmx pabot
BbINONHAOTCA YepTeXHbiM wpndtTom no NOCT2.304-81. B oCHOBHOWM HaANUCH:
- rpadbl 1;2;6;9 - 3anonHATCA WPUPTOM pasmepom 7;
- rpada 3 - 3anonHaeTca WpnudTom pasmepom 5;
- OCTa/ibHble rpadbl - WpnpTom pasmepom 3,5 mm.

B 4ONONHUTENbHOM HAaNUCK NULLETCA TOXKe YTo U B rpade 2 (puc.3), Ho ¢
nosopotom Ha 180°.

3. BbinonHeHue rpadpuuecKkoit paboTbl

paduyeckas pabota Nel coaepKUT PycCKnii andaBmuT NPOMNMUCHbLIX U CTPOYHbIX BYKB,
apabckmx umdp NPUHATBLIX B YepTerKax, BbIMONHEHHbIE WPUPTOM pasmepom 5, 7 1
10..

YepTerKom Ha3bIBAlOT Takoe n3obparkeHne npeameTa Ha NJIOCKOCTH, MO KOTOPOMY



MOXHO CyAnTb 0 ero popme, YCTPONCTBE, MapameTpax n

pa3smepax.

CornacHo IOCT 2.204-8I HagNMCcKM, HAHOCUMbIE Ha YepTeXKe U Ha ApYrux
TEXHUYECKUX AOKYMEHTAX, BbINONHAOTCA WPUPTOM C HaKNOHOM 75° nnm 6e3
HAK/IOHA C TONWMHON NHWUI 2:14 (Tun A) unn 1:10 (Tvn B) pasamepa wpudrTa.
Pasmep wpudTta onpeaenset BbICOTA NPONUCHbIX OYKB B MM, U3Mepsiemas
nepneHauKyNApPHO OCHOBAHMA CTPOKMU.

B yuebHbix paboTax Hagnucu BbINOAHAKTCA WpPMPTOM TMNa b ¢ HaKNOHOM 75°.
MapameTpbl WpndTa NnpuseneHsbl B Tabamue 1.

NpnmevaHua:

Obpa3zel, BbiNosHEHUA BYKB 1 UMdp TMNa b ¢ HaknoHom 75° npuBeaeH Ha puc. 3. Ha
HEeM TaKKe NOKa3aHO BbINOJIHEHME BCMOMOraTeNbHOM CETKM, 06pa30BaHHOM
BCMOMOTaTe/IbHbIMU TOHKMMMU IMHUAMM, B KOTOPYIO BNMCbIBatoTcA ByKebl. LLar
BCMOMOraTe/ibHbIX IMHUN CETKM ONpeaenAeTca B 3aBUCUMOCTU OT TOALWEHbI d IMHUI
wpnoTa.

TonwwuHa nnHnm wpudTa d onpegenaeTca B 3aBUCMMOCTM OT TUMA M pa3mepa
wpudTa cornacHo Taba. 1.

Pasmepbl TaKnx NapameTpoB WpmndTa, KaKk paccTtoaHme Mmexay bykBamu B C10BaxX
«a», BbICOTa CTPOUHbIX OYKB «e», LWMPUHA BYKB N UUDP «E» MUHUMANbHOE
PacCTOAHME MEeXKAY CNOBAMM «e», PAaCCTOAHNE MEXKAY .OCHOBAHUAMM CTPOK «b»,
Ana Hanbonee npumeHaembIx pasamepos WpudTa TMna b cnegyet 6patb M3 Taba. 1.

12 I KA LI T T
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ONns HanucaHua TeKcTa WpMPTOM pasmepa 5, BMECTO CeTKM, KaK Ha puc.
MCNONb3YIOT YNPOLWEHHYO CETKY, HA KOTOPOM NPOBOAAT FTOPU30OHTAbHbIE UHUMU
AnA pasmepos h, ¢, b Kak Ha puc. 3 N HECKO/IbKO HAaKAOHHbIX IMHUI NoA, YrAoMm
75rpag , ana Toro, ytobbl He cOMBaTLCA C 3a4aHHONO HakNoHa BYKB U LUNoPp.

Bce HagnMcK BbINOAHAIOTCA OT PYKW.

Mpu BbiINOAHEHUM [P HEOBXOAMMO 06PaTUTb BHUMAHME Ha:

1. pasHylo WUpUHY byKB

2. NpaBUNbHOCTb UX HAaNUCaHUA;

3. pacctosHue mexay bykBamu (OHO ymeHbluaeTca mexay oyksamm Fu ; CuTwu
T.4.)

4. npaBUAbHOCTb HaNUcaHus undp

Mocne BbINONHEHWA PAbOTbl B TOHKUX IMHUAX U NPOBEPKM NpenoaaBaTenem,
06BOAKY BbIMOAHAIOT MATKMM KapaHAawom. LpundTbl yepTexHble BbINONHAKOTCA
noa yrnom 75 rpagycos.

Ne wpndTa 35 |5 |7 10
[MponucHble BYKBbI : 3,5 |5 |7 10
BbICOTA

LUMPUHA BYKB, Kpome 2 2,84 5,7
A,K,M, LU, L, bl K

ana é6yks XK, ®, LW, LU, HO 3 4,316 8,6
ans byks A,M 2,5 [3,6/5 7
CTpoyHble BYKBbI: 2,5 [3,5/5 7

BbicOTa OyKB, Kpome 6, B, A4, p, Y, ¢

BbicoTa 6ykB 6, B, 4, P, Y, P 35 |5 |7 10

LWMPUHA BYKB, Kpome K, m, T, , w, w, |[1,5 (2,13 4,3
bl, 1O

LWUMPUHA BYKB X, T, §, W, W, bl, 1O, 2,5 [3,5/5 7




Lndpbl: BbicOTa 35 |5 |7 10
WMpPUHaA undp, Kpome 1 2 2,84 5,7
TonwmHa AMHKM 6yks n umdp 1/10 Ne 10,35/0,5(/0,7 |1.0
wpndTa

PaccTtosiHne mexay 6ykBamm 1 1,42 3
PacctoaHne mexay C/1IoBaMu: He

MeHee WNPUHbI ByKB

PacctoaHue mexXay OCHOBaHMAMMU 53 17,5/10,5/15

CTPOK HE MeHee

Mpu 3anonHeHnn Tabauny 6ykebl U UMPPbI HE A0KHbI KAacaTbCA AMHUIA Tabanubl.

4. Bonpocbl ANA CAMOKOHTpPOAA.

KaKue TMnbl YepTeKHbIX WpndToB Bbl 3HaeTe?

vk wnN R

O6YKB U UMPp YepTeHoro wpndTa?

Mpumep TeKcTa TUTYIbHOIO INCTA XKYPHaNa uepTexei

YTo Takoe, popmaT MCTa YepTeka, Yem OH onpeaenserca?

MuHucmepcmeo 06pa308aHUsA U HayKU P®

®rb0Y BO «bpaHckuli 2ocydapcmeeHHbIl mexHu4ecKull yHusepcumemb»

YTO Takoe OCHOBHbIE N BCNOMOraTe/ibHble d)OpMaTbI, KaK nUXx I'IOﬂyl-IMTb?

Y10 TaKoe MmacliTab nsobparkeHma Ha YyepTerke? Kakme macluTabbl Bbl 3HaeTe?

Kakolt pasmep aBaseTca UCXOAHbIM, ANA onpeaeieHNsa Pa3MepoB 3/1eMEHTOB
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MpakTuueckasa paborta Ne2

1. Tema: BbINO/IHEHME YepTeXKa AeTaN C NPUMEHEHNEM AeNeHNA
OKPY»KHOCTU Ha paBHble YAaCTU U NOCTPOEHMNE COMPANKEHUN.

2. Uenb pabotbl: PopMmupoBaHne YMEHUN BbINOAHEHUS CONPSAKEHUA MeXAY
NPAMbIMMW, NPAMBIMU U AYraMn, MeXAY ABYX AYr U AeNeHUNA AYT OKPYKHOCTM Ha
pPaBHble YacTw.

3. MNpoaonKkntenbHOCTb: 4 Yyaca

4. MatepuanbHoe U AOKYMEHTa/ibHOoe obecneyeHue:

4.1. 3apaHuna Ne2 no BapuaHTam

4.2. MeTogmyeckne pekomMmeHAaLnm no BbiNOAHEHMIO rpadmnyeckon paboTsbl
4.3. NnakaTtbl «leneHne okpy*KHOCTU», «ConparKeHnAa»

5. O6wme n TeopeTUUECKME NONOKEHUA NO TEME 3aHATUI

5.1 [leneHue oKpyxcHOCMuU HQ pagHble Yacmul.

3Tn [EeNCTBMA YaCTO NPOMN3BOAATCA NPU BblYepPUYMBAHUN GIAHLEB, KPbILEK U
APYrMx NoAobHbIX AeTanen.

5.1.1 fleneHue oKpyx#HOCMU Ha Yemeobipe U 80CEMb PABHbIX Yacmel.

[MocTpoeHMe OKpPYXKHOCTM HayuHaeTcA C nMpoBefeHMA ABYX B3aWMMHO
nepneHanKyNAPHbIX OCEN, KOTOPblE ONPEAEN AT LEHTP OKPYHKHOCTU N CaMM AeNaT
OKPY*HOCTb Ha 4 yacTu. [lna aeneHma Ha 3 YacTel HyXKHO, B3B LLEHTPAMM TOYKM 1un
3, NnpoBecTu ABe nepecekatowmeca Ayru. 13 TO4KM nepeceyeHnA NpoBeCcT INHUIO
yepes
LEHTP OKPYXKHOCTU. Haxoanm ToUKkM 2 n 6. AHanornyHo ctpomm 4 n 8 (puc. 1).

5.1.2. leneHue OKpy#CHOCMU HA NAMb U CeMb pasHbix Yyacmel.

Mpw aeneHune Ha 7 yactei (prc.2) U3 TO4KM A pagmMycom paBHbIM paguycy
3TOM OKPYKHOCTM NPOBOAAT AYrY, NEepeceKatoLLyto OKPYXKHOCTb B TOUKe n. N3 TouKn
N ONyCKalT NepneHANKYNAP Ha FOPU3OHTANbHYIO OCEBYIO INHUIO. ANNHY
nepneHAMKyNspa NC OTKAaAbIBatOT OT TOUYKM 1 cemb pas.



[Onsa nenenuva Ha 5 yacten (puc.3), TaK »Ke KaKk npu geneHue Ha 7 Yyactein cTpoAT
nepneHgmnkynap nc. M3 Touku C pagmnycom C1 nposogar gyry 1m. M3 Toukm 1
pagmycom 1m npoBogAT Ayry m2 o0 nepecevyeHmA ¢ OKPYKHOCTbO. Toukn 1 mn 2 —
MCKOMble TOYKK. Xopaa 1-2 paBHa 1/5 okpy*KHOCTU. JAnHY xopAabl 1-2 OTKNaAblBatoT
Ha OKPYXHOCTU N HAaxo[AT TOYKK 3.4,5.

[yroit cnocob-cnocob xopa. AnameTp OKpPYyKHOCTU YMHOMKAKT Ha
Ko3dPUUMeEHT K, COOTBETCTBYIOLMIA YNCNY AENEHUIA, NOyYas NPU STOM OJUHY
XOpAbl, KOTOPYHO OTKNAAbIBAOT LLMPKYZIEM Ha OKPYKHOCTM N pas.

Tabnnuyal
Konuyecmeo yacmeli oKpy#cHocmu KoagpgpuyueHm K

3 0,87

5 0,71

6 0,5

7 0,43

9 0,34
10 0,31

11 0,28



5.2. ConpaxceHua
ConpskeHrem Ha3bIBaOT NNaBHbIN Nepexoa 0AHOM IMHUK B APYTyto. TOYKa
CONPAXKeHUsA - 0bL1aA TOYKa, B KOTOPOM OCYLLLECTBAAETCS N/IaBHbIN Nepexoa.

5.2.1 ConpsaxceHue dyau u KacamesnbHoU u 08yx 0ye.

Touyka conps)KeHMa m  4yrM n KacaTeNbHOW HAaXO4UTCA B OCHOBAHMM
nepneHAuKynapa, onyweHHOro 13 LeHTPa OKPYKHOCTM Ha npamyto Am (puc.4).
TouKa conparkeHna aByx ayr pagmycom R n R1 HaxoauTca Ha NPSMON COeAUNHAIOLLEN
Aga ueHTtpa ayr 0 n 01 (puc.5).

M
D

Puc.4 Puc.5

5.2.2. ConpsaxceHue 08yx CMOpPOH nNpamMo20, 0CMpPo20 Usau myrnozo yanada.

LleHTp Ayru conpaxXeHuna J0MKeH HaXoAUTCA HA PACCTOAHMKU. paauyca oyru
CONpPAXEHUA OT KaXKA0M U3 CTOPOH yTaa. [poBoAAT ABE NIMHUM NapPaNe/ibHblE
CTOPOHAM Yr/1a Ha PacCcToAHMKU R OT CTOPOH. TOYKa NepeceyeHma NMHUI ABNAETCA
ueHTpom ayrm conpsaxxenua 0. MNepneHamkynapbl U3 LeHTpa 0 Ha 6OKOBbIE CTOPOHDI
onpeaenaT TOYKM ConpAaXKeHMa n u m (puc.s).

puc.6

5.2.3 ConpaxceHue dyau u rnpoussossHol npamod.
UeHTp ayru conpaxkeHna O fonxKeH HaxoauTcA Ha PacCTOAHUM paguyca
AYTN COMPAXKEHMA OT NPAMON MU conpAraemomn gyru. Mpm NnoCTPOEHUM HY>KHO



NpPoOBeCTU IMHUN, OTCTOALLME HA OAMHAKOBOM pacctoAaHun R ot ayrm ¢ pagmycom R1
n ueHTpom O 1 NpAMON NUHUN.

Ona ayrvn ato 6yaeT BTopaa ayra ¢ paguycom R —r. [ina npamon —
napansenibHaA NPAMan Ha PAacCTOAHWUM r OT 3agaHHOM. Touka nepeceyenuns 01 byaet
LEHTPOM Ayru conpsarKeHuA. TOUKM conpaKeHMa — ToYKa €2, 0bpa3yrowanca npu
nepeceyeHnun ayrn otpeakom 001, 1 TouKa €3 — nepneHAnKyAsap n3 0 K NpaAMoi.

puc.5.

5.2.4. ConpaxceHue 08yx oye

Mpun BHeWwHem conpaxkeHuu ueHTpbl O1 1 02, conpAaraemslx gyr pagnycom R1
n R2, nexxat BHe conpAraemoi ayrm paaunyca R (puc.8a). LleHTp ayru conpaxeHmns O
AONKEH HaxoguTca oT 0bomx ayr Ha pacctoaHmu R. lna onpegenerma Touku O mns
ueHTpaOl nposBogmum ayry pagnycom R1+R, a s ueHtpa O2 — ayry pagmycom R2+R.
TouKa nepeceveHna — ueHTp O ayrm conpaxkeHuna. Ecnmn coegnHutb LeHTpbl 01 n 02
¢ O NPAMbIMU IMHUAMM, OHWN NEPECEKYT OKPYKHOCTU B ToYKax M n N (Toukmn
CONPAMKEHUA).

al N
puc.8

2. MNpw BHYTPEHHEM CONPAXKEHUN LEHTPbI AYT NeXaAT BHYTPU AYTU CONPAXKEHUA
(pnc.86). Moatomy pacctoaHua ot ueHTpos O1 u O2 conparaembix ayr 4o
ueHTpa O ayrm conpaxkeHua byaet onpeaensatca R-R1 n R-R2. MNposegeHune ayr
NonyyYeHHbIMK paguycamm onpeaensaet ueHTp O3 conparaemon gyru. MNpamole



nposegeHHble U3 To4kn O3 yepes ueHTpbl Ol n 02 oo nepeceyeHna ¢
OKPYXHOCTAMM ONpeaenuT TOUKM CONPAXKEHMA ayr

3. MNpu cmewaHHOM conpsiKeHuun (puc. 8 B) Ans oaHOM Ayrn 3To byaeT BHELWHUM
COMPAXEHNEM U Ayra U3 LeHTpa nposBoautca pagnycom R-R1, gna gpyrom ayrm —
BHYTPEHHEM CONpAXKEeHUeM 1 ayra NnpoBOAUTCA PAANYCOM
R-R2. Touka nepeceveHuna ayr O2 — LeHTp AYr1 CONPAXKEHUA.

BapunaHTbl 3a4aHunii npuBeaeHbl B aMtepatype ( 2 cTp.19-24)

6. MopAapokK BbinonHeHUA PaboTbl.

6.1. MonyunTtb 3agaHMA y npenogasaTens.

6.2. MoarotoButb popmat Ad ana paboTbl.

6.3. Onpenenntb rabapuTHbie pa3mepbl YePTEXKa M Pa3MeTUTb ero Ha popmaTe Tak,
4yTObbI 6bIIO MECTO AN1A NPOBEAEHNA PA3MEPHbIX IMHUN.

6.4. NNpoBecTn OCK U LLeHTPasIbHbIE IMHUMN.

6.5. [1OCTPOUTb B TOHKUX IMHUAX OKPYKHOCTU AYIU, NPAMbIE JIMHUW.
6.6. MNocTponTb coNpAXKeHUA.

6.7. 1306pa3unTb BbIHOCHbIE U PAa3MeEPHbIE TUHUWN.

6.8. NnoKka3aTb paboTy NnpenogasaTeto 415 NPOBEPKMU.

6.9. O6BECTU NMHUMN KOHTYpPa AEeTanu.

6.10. lMpocTaBnTb pasmepsbl.

6.11. 3aNONHUTb OCHOBHYIO HAAMUCH.

6.12. nokas3aTb pe3ynbTaT paboTbl NpenoaaBaTento.

7. lomawHee 3apaHuMe.
7.1. 3akoH4YNTb rpaduyeckyto paborty.
7.2. Noarotosutb popmat A3 gna P Ne3

8. Bonpocbl ANA CAaMOKOHTpOAA.

Kak nogenntb oKpy»KHOCTb Ha 3 1 6 YyacTen.

YTo Takoe conpsarkeHue?

YTO TaKoe TOUKa conpsarkeHmna?

FOe OONKEH HAXOAUTCA LLEHTP COMPAXKEHMA NPAMbIX NepeceKaroWwmxca
NINHNIA?

5. Tae AoNXKEeH HAXOAUTLCA LLEHTP CONPAXKEHUN ABYX AYr NPU: @) BHELLHEM
cConpAXeHnn? 6) BHYTPEHHUM ConpaXKeHnn?

PwnNPE

9. PeKomeHayemasn nutepartypa.



OcHoBHan

1. C.K. boronto6os. A.B. UHXeHepHaAa rpadpuKka. — M, MawmnHoctpoeHue. 2000.
2. C.K. borontoboB. MHaAMBMAYanbHble 3agaHnA. — M, Bbiclwan WkKona.1994.
JlononHntenbHaa

1. P.C. MupoHoBa, b.I'. MnpoHoB UHxXeHepHasa rpaduka M.: MawmHocTpoeHue,
2000.



MpakTnueckas pabora Ne3

1. Tema: KoMIiekCHbIE YEPTEXKHU U aKCOHOMETPUUYECKHIE U300paKEHUS
F€OMETPUYECKUX TEJI C HAXOKJIECHUEM NPOEKIUN TOYECK.

2. Heap padorni: PopMHUPOBAHUE YMEHUH BBIITOJHATH AaKCOHOMETPUUECKHUE
MIPOEKIIMY T€OMETPUUECKUX TEI.

3. IIpoao/KNTEeNBLHOCTh: 6 4acoB.

4. MaTtepuajbHoOe U IOKYMEHTAJbHOE o0ecneyeHme:

4.1. 3aganus Ha ['P Ne5 o Bapnanram.
4.2. Meroauueckre peKOMEHIaluu 10 BbINMOJHEHUIO ['P.
4.3. [nakat « AKCOHOMETPUYECKHUE POCKIUH ».
4.4. Tuadunbm « [TocTpoeHre HarasiIHBIX U300paKEHUI ».

5. O0uiue ¥ TeopeTHyecKHe MOJI0KeHNs PU BhINOJHEeHNH rpaduyeckoii

padoThI:
[Ipu BEITIOTHEHUHT YEPTEKEH, TFOOYIO IeTaIh MOKHO MBICJICHHO PACUJICHUTh HA

OTAEIbHBIE TEOMETPUUYECKUE TETA.

['eomeTpuyeckue Temna, OorpaHuYeHHBIC IIIOCKUMU (DUTYypaMH -
MHOTOYTOJIbHUKaMH, Ha3bIBAIOTCA MHOTOrpaHHuKamu. Hanpumep: nupamuaa,
pU3Ma.

K tenam BpaieHuss OTHOCATCS UUIUMHIP, KOHYC, IIap, KOIbLO, TOP.

5.1. IIpoekuus npu3MbI:

ITocTpoeHne HaYMHAETCS C TOPU3OHTAIBHON INIOCKOCTH. Y NPABUIBHON
LIECTUTPAHHOM MPU3MBbI 3TO TPABUJIBHBIN IIECTUYTOBHUK. 3aT€M, TPUMEHSS TUHUU
CBsA3€H, CTPOSAT GPOHTATBHYIO IPOEKIMIO OCHOBaHUS (0Tpe30K npsiMoit). OT Heé
OTKJIA/IbIBAIOT BBICOTY MPHU3MBI U CTPOAT (PPOHTANBHYIO MPOEKIIMIO BEPXHETO
OCHOBaHMs. BeruepunBatoT (hpoHTANIbHBIE MPOEKIMH PEOEP.

[Ipoeunpyst TOUKH OCHOBAaHUM, CTPOUTCS MPOPHUIbHASI TPOEKILIHS PU3MBI
(puc.1).

['opuzoHTanbHBIE MPOEKIIMU IPaHel U300paKAOTCS B BUJIE OTPE3KOB MPSMBIX.
Cpenusist 6okoBas rpanb 1234 uzo0Opaxaercs Ha INIOCKOCTH V B JCHCTBUTEIFHOM
BUJIE, a HA TTOCKOCTH V - B BUJIE NPsAMOM JinHUH. DpOoHTANIbHBIE U TPOGUIIBHBIC
MIPOEKIIMHU OCTAJIBHBIX TPaHel U300pakaroTcs ¢ UCKakeHneM. Touku A u B B
(poHTAIbHOI MPOEKINH POCLUPYIOTCS HAa TOPU30HTAIBHOMN MPOEKIIUN Ha OTPE3KU
HIECTUYTOJIbHUKA.
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Puc. 1 Puc. 2

[TocTpoenune n30MeTpUUeCcKOr MPOEKIUU TPU3MbI MOKHO YCKOPUTH, TPOBEIS
OJIHY M3 OCEW KOOPJIMHAT Yepe3 LIEHTP OCHOBaHUsA. [IoCTpOUB N30METPUIO OCHOBAHUS
npu3Mbl (cM. I'P Ned), npoBoasT nipsiMble, TapajuiesibHbIC TON ocu KoopauHaT. Ha
HUX OTKJIaAbIBAIOT BBICOTY IIPU3MbI U COEUHSIOT MTOJYYEHHbIE TOUKU. 3aTEM
OTJIEJIsiEM BUJMMBIE JIMHUU OT HEBUAMMBIX (puc. 2). Pacnonoxxenue Touek A u B
ONPENEISAIOTCA HA U30METPUUECKOM MPOEKINUH, OTKJIAbIBASI KOOPJAUHATHI TOUEK OT
IIEHTpA I10 JIMHUSAM MMapaJiIeIbHBIM OCsiM X B Y JI0 TIepecedeHus ¢ pedopom
OCHOBAHUS COOTBETCTBYIOILIEH I'PAHU U U3 TIOJYUYEHHBIX TOUYEK OTJIO0KHUB BBICOTY, 10
touek A u B. Eciiu Touka O6yeT HeBUAMMOM, COOTBETCTBYIOIIAs OyKBa OepéTcs B
ckoOkax. Hanpumep: (B)

5.2. IIpoexuusi mUpaMu:

[TocTpoeHnue TpEXrpaHHOM MUPAMUIbI HAUMHAETCS C IMIOCTPOECHUS
TOPU3OHTAIBHOM ITPOEKIMH, KOTOpasi MIPEACTABISAET AEHCTBUTEIbHBIN BU
TPEyroJIbHUKA.

N3 ropu30HTANIBHON MPOEKIMU BEPIUIMHBI TUPAMUJIBI 8 IPOBOJIAT
BEPTUKAJIBHYIO JIUHUIO CBA3U M Ha PPOHTAIBHOM MPOEKIUU OT OCU X OTKJIAJAbIBAIOT
BbIcOTY (Touka §). CoenuauB TOoukH 1,2,3 ¢ TOUKOH S, MOTydar0T PPOHTATIHHBIC
MIPOCKIMH pédep.

AHaIOrnyHO CTPOSITCS MUPAMHUJIBI C OOJIBILIM YUCIIOM I'PaHEN.

IIpoexuyu TOUYKM HAXOMSIIENCS HAa TPAHU IPU3MBI HAXOAAT, IPOBEAS Yepe3
TOYKY BCIIOMOTaTeNbHYIO JIMHUIO. Ha puc. 3a nTuHusA NpoXoauT yepes3 TOUKY A,
nepecekaer JBa peopa. Touku nepeceyeHuss IpoOEUUPYIOT Ha pEOpa Ipyrou
IIPOEKIIMH, YEPE3 HUX ITPOBOAAT BTOPYIO BCIIOMOTATENbHYIO JIMHUIO, HA KOTOPYIO U
MIPOELUPYIOT TOUKY A.

Ha puc. 30 BcmoMoraresnbHas JUHUS TPOXOIUT Yepe3 TOUKY A U BepuInHy. Touky
[IEPECEYEHHUsI BCIIOMOTATENbHOM JINHUU C OCHOBAaHUEM IPOELHUPYIOT HA IPYTYIO
IJIOCKOCTB IIPOEKIIUU.

[Ipy moCcTpOEHUN aKCOHOMETPUUYECKON IPOEKIINN TPUMEHSIOTCS TE KE

IIPaBUJIA, YTO U JUJISI IPU3MBI.
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5.3. IIpoexkuyu HUJINHIPOB:

bokoBast NOBEpXHOCTh LIWJIMHpa 00pa3oBaHa ABMKEHUEM oTpe3ka AB Bokpyr
BEPTUKAJIBLHON OCH MO HAMPABJISIONIEH OKPYKHOCTH (puc. 4a).
[TocTpoeHue HaUMHAIOT ¢ M300pAKEHUM MPOEKIIUNA OCHOBAHUM HAa TOPU3OHTATBHYIO
MJIOCKOCTH (puc. 40).

@poHTaNIbHAasA MPOEKIUs OCHOBAHUSA - OTPE30K IIPSMOM JIMHUU, PaBHbIN
IMaMETPy OKPYKHOCTH.
3arem Ha PPOHTAIBHON MPOEKIIMU MPOBOAAT JIBE KpailHHE 00pa3yrolIre U Ha HUX

OTKJIAJBIBAIOT BRICOTY IUIUHIPA. [IpOBOAST OTpe30K (pOHTATBLHON TPOCKIIUH
BEPXHETO OCHOBAaHUS IIUIMHJpa (pucC. 4B).

__Bepaverocnobont
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Puc. 4

[Ipoekunu Touek, KOTOPBIE MEPEHOCATCS Ha TOPU3OHTABHYIO TNIOCKOCTbD,
JOJKHBI PacoJiaraThCsl HA OKPYKHOCTH MPOEKIIUA OCHOBaHUs (puc. 5a).
[TpodunpHBIE TPOEKIINU TOYEK CTPOSIT IPHU MOMOIIH TOPU3OHTATBLHBIX U
BEPTHUKAIBHBIX JTUHUH CBSI3U.

I/I3OMCTpI/I‘ICCKy10 IMPOCKINIO TWIMHIPOB BBIYCPUYMNBAIOT, KAK ITOKA3aHO Ha



puc. 5.

N3omeTputo Touek A u B cTpodar no ux koopaunaram. Tak 115t TOCTpOCHUS
Touku B 'oT Hauana koopauHaTt O no ocu O' ' X oTKIaABIBAIOT KOOPAUHATY XB = n,
a 3aTeM uepe3 €€ KOHEIl MPOBOJAT NPsAMYI0, NapauielbHyto ocu O YV 10 nepeceueHus
C AJUIMIICOM WJIM OBajOM OCHOBaHMs B Touke 1'. 13 aToii Touku napamiensHo ocu O
7' MpOBOMAT MPSMYI0, Ha KOTOPOH OTKJIbIBAIOT KoopauHaty zB=h1 Touku B.

5.4. IIpoekunu KOHYCOB:

Harnsinnoe nzo0pakeHust KOHyca okaszaHo Ha puc. 6a. [locnenoBaTenbHOCTh
MOCTPOCHUS JBYX MPOCKIMI KOHYyca 1aHa Ha puc. 60 u 6B. 'Opu30HTAIBHOM
MPOEKIMEN OCHOBAaHMS OyAET OKPYKHOCTb, & (PPOHTAIILHOM - OTPE30K MPSIMOi,
paBHBII 1MaMeTpy OKpyx)HocTH. Ha GppoHTaIbHON MPOEKIIUU HAXOJAT BEPILIUHY
KOHYCa M COEIUHSIOT NMPSMBIMU C KOHIIAMU (DPOHTAILHON TPOEKIIUU OCHOBAHMUS
(puc. 6B).

Ecnu Ha mOBEpXHOCTH KOHYCA 3a/laHa OJIHA U3 IPOEKLHM TOUYKH A, TO JIBE
ApyTHe NPOeKLUUH HaXOASAT ¢ TOMOIIbIO BCIIOMOTaTeNbHBIX JIMHUN — 00pa3yroleH,
MPOBEIEHHON Yepe3 BEPIIUHY KOHyCa U TOUKY A (pucC. 7a) UM OKPYKHOCTH,
PAaCIIOJIOKEHHOM B IJIOCKOCTH, MapaJlJIeIbHOM OCHOBaHMIO KOHYyca (puc. 76).

N30MeTpuyecKy0 NPOEKIMI TOYKH A, HaXOJAUIEICS Ha MOBEPXHOCTU
KOHYCa, CTPOST 110 TPEM KOOpAUHATAM TOUYKH:
Xa=N;Ya=M;Za=H (puc.70)

Bepurag

* Dvepmoian adpaagougp
L
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Puc. 6 Puc. 7

OTHn KOOPpAWHATEI ITOCJICA0BATCIIbHO OTKIIAABIBAIOT 110 HAIIPABJICHUAM,
ImapaJuICJIbHBIM U30MCTPUICCKUM OCAM.

6. Ilopsinok BbINOHEeHHUs rpaduyeckoit padoThbI:

1. [lonmyuuTs 3a1aHuE Y IPENO1aBaATEIIs.

2. HauepTuTh N0 ABYM IMPOEKUMSIM (PUTYpBI, TaHHBIE B 33JJaHUH B
OPTOTrOHAJIBHOUN MPOEKINH.

3. IlocTpouTh TPETHIO IPOEKLNIO (PUTYPHI.

4. Iloctpouts npoekuuu Touek A u B Ha Bcex Tpéx Bunax. Eciu Touka
HEBUJMMa, OyKBa OepETcs B CKOOKH.

5. IlocTpouTh N30METPUIO KAKI0N (PUTYPBl B TOHKUX JUHUAX U POEKLIUN
TOYEK.



6. [TokazaTts paboTy npemnoaBaTesto 1Jisi KOHCYJIbTAIUH.
7. O6BecTH TMHUHU KOHTYPA U BBHITIOJTHUTH OCHOBHYIO HA/IMHKCh.

BapuaHTbl 3a4aHUI npuBeaeHbl B aiMtepatype ( 2 ctp.58-67)

7. lomanHee 3a1aHue:

3aKOHYUTH BbINOJHEHUE yepTexa. [lonroroButh popmar A3 miis
cneayroieit rpaguieckoi paboThl.
C. K. boromno060B « YUepuenue » M. « Mamunoctpoenue » 1984, c. 87

8. Bonpochbl 1J11 CAMOKOHTPOJISA:

1. Uto mpeacTaBiisieT MPOSKIMS OCHOBAHUHN KaXK10M (DUTYyphI HA TO-
PUBOHTAIBHYIO U (PPOHTATIBHYIO INIOCKOCTH?

2. I'ne HaxoAsTCA MPOCKIMH TOYEK Ha TOPU3OHTAIBHOM MJIOCKOCTH Y ITUIMHIpA
Y IPU3MBI?

3. Kakue ecTh ciocoObl HAaHECEHUS MPOEKIIMU TOYEK Ha MUPAMUJIE U KOHYCe?

4. Kakoif mopsiIoK HaX0oXIeHUsl ToueKk A U B Ha akcOHOMETpUYECKOM
MPOEKIUN?

9. PekomeHayeMasi JInTepaTypa:

OcHoBHas

1. C.K. boronto60oB. A.B. Unxenepnas rpadguka. — M, Mamunoctpoenue. 2000.
2. C.K. boromto60B. UnauBuayanbublie 3aganus. — M, Beiciias mkosa. 1994,
JlomonHUTENbHAS

1. P.C. Muponoga, b.I'. MuponoB Unxxenepnas rpaduxa M.: MammHocTpoeHue,
2000.



TrPAOUYECKAA PABOTA N4

1. Tema: CeueHune reomeTpmYECKmNX TeN NAOCKOCTbIO. [ToCTpoeHme ceveHuna
HATYypPa/sibHOW BE/IMYMHbBI U PA3BEPTKM TeNa.

2. Uenb pabotbi: PopMmnpoBaHME YMEHWI BbINONHATL CEYEHMA TN NNOCKOCTHIO U

NOCTPOEHUe Pa3BEPTKM Tena.

3. MpoaonXKntenbHOCTb: 12 Yacos.

4. MaTtepuanbHoe U OKYMEHTa/lbHOe obecneyeHue:

4.1. 3apaHunA Ha P Ne6 no BapuaHTam.
4.2. MeTogmnyeckne pekomeHaaumm no sbinoaHeHuto MP.
4.3. MnakaTbl: « CeyeHne NPU3Mbl MNOCKOCTBLIO », « [1A0CKOCTH ».

5. O6Lwime 1 TeopeTUHECKUE NOJIOXKEHUA NPU BbINOAHEHUU rpadmuyeckoit paboThbi:

Mnockoe ceyeHMe reoMeTpPMYECKOro Tesla NpeacTaBaseT coboi NAOCKyo
burypy, orpaHMYeHHY0 3aMKHYTON IMHUEN.
Mpw nepeceyeHMnN NNOCKOCTbIO MHOTOrPaHHMKA (NpU3ma, NnMpamuga v ap.) B
CeYEeHMM MOJIy4aEeTCA MHOTOYTO/IbHUK C BEPLUMHAMM, PACMONOKEHHBIMU HA PEBpPax
MHOrorpaHHuKa. NMpu nepecevyeHnn Ten BpaeHns (LMANHAP, KOHYC 1 Ap.) durypa
OrpaHUYMBAETCA KPMBOW NUHMEN.

5.1 CeueHue npu3mbl NNOCKOCTbIO:

CeyeHne nNpu3Mbl NAOCKOCTbIO NpPeAcTaBaAAeT  MJIOCKUMU
MHOTIOYro/IbHUK, YACNO Yr/1I0B KOTOPOrO 3aBMCUT OT MeCTa nepeceyeHmns
MHOTrOrpaHHUKa.

Ona NocTpoeHms NpoeKkummn Gpurypbl CE4EHUA HAXO4AT NPOEKUMN TOYEK
nepeceyeHmnA NJOCKOCTU C PEBPAMUN U COEAMHAIOT UX NPAMbIMU TUHUSMWN.

@®poHTaNbHbIE NPOEKLUMUN ITUX TOUEK NONYHAOT NPU  NepecevyeHnmn
$GpPOHTaNbHbIX NpPOEKUUn pébep npuambl NaockocTblo P (puc. 1).

[OpU30HTasIbHble NPOEKLUUN TOYEK NepeceyeHma COBNaJatoT C
FOPU30HTa/IbHbIMKW NPOeKUMAMK pEbep. Umesn 2 npoeKumn 3TUX TOYEK, C MOMOLLbIO
JNINHWNI CBA3U CTPOAT NPOPUAbHbIE NPOEKLNM ToYeK (puc. 1).



Puec. 1

[encTentenbHbln BUA, GUrypbl CEYEHUA MOMKHO CTPOUTb Pa3HbIMMU
cnocobamm.

MpumeHnm cnocob nepemeHbl N0CKOCTEN NpoeKunn. OCb HOBOM MIOCKOCTU
npoekumn X1 6ypet coBnagatb ¢ GPOHTaNAbHbIM BUAOM NAOCKOCTU P.

[nAa nocTpoeHma npoekumn Gpurypbl ce4eHna n3 Touek 1, 2 n T.4.
BOCCTAHAB/AMBAIOT NEpPNeHAMNKYNAPbI K HOBOW ocu. OT TouKK 1' 0TKNagblBatOT Ha
nepneHauKynApe paccTtoaHme ot ocm X A0 TOYKU 1 Ha rOpU3OHTANbHOM NPOEKLUUMU
OTpe30K N. AHANOMMYHO OTKNa4bIBatOT TOYkM 21, 31, 41 n ap. CoeanHus
NoAyYeHHbIe TOYKU NPAMbIMU INHUAMM, NONYYAOT GUIYPY CEYEHMS.

Pa3BEpPTKY OOKOBOM NOBEPXHOCTU C OCHOBAHMEM U GUTYPON CEYEHUA .CTPOAT
cneayrowmm obpasom. MNpoBogAT NPAMYHO, Ha KOTOPOM OTK/IaAbIBAOT LLECTb
OTPE3KOB, PABHbIX AJIMHAM CTOPOH LIECTUYTO/IbHMKA OCHOBAHMA NPU3MbI. U3
NONYyYeHHbIX TOYEK NPOBOAAT NepNeHANKYNAPbI, Ha KOTOPbIX OTKAaA4blBatoT
AEeNCTBUTEIbHbIE pa3mepbl pébep yceyEHHOM Npu3mbl, 6eps Ux ¢ poHTaNbHON UK
NPOPUABHOM NPOEKUUMN.

Ecnun cekyw,as nn1oCKOCTb NPOXOAUT Yepe3 BEPXHEE OCHOBAHME, TO MO BEPXHEMY
pebpy onpeaenstoT To4kM 31 1 41. PaccTosiHME A0 3TUX TOYEK ONPeaenatoT Ha
ropM30HTa/IbHOW NPoeKuMn npusmsl (puc.1,2).

K pa3BépTKe 6OKOBOM NPOEKLMM NPUCTPanBAOT puUrypy cedyeHus. Ecnm
CeKyLLLaa NJ0CKOCTb NPOX0OAMUT Yepe3 BEPXHEE OCHOBAHME, K puUrype ceyeHus
NPUCTPANBAIOT HEOTCEYEHHYIO YaCTb BEPXHETO OCHOBAHMSA, KOTopyto bepyT c
rOPU30HTa/IbHOM NPOEKLUUMN.
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Puc. 2

Mpw NOCTPOEHNN U30OMETPUYECKOMN MPOEKLUMN NOSTYYEHHOM PUrypbl, CTPOAT
N30METPUYECKYIO MPOEKLIMIO OCHOBAHUA NPU3MbI; NPOBOAAT BEPTUKa/bHble PEBpa,
Ha KOTOPbIX OTKNaAbIBaOT AENCTBUTE/IbHbIE A/IMHbI, NONYYEHHbIE TOYKN COEANHSAIOT
NPAMbIMU. B ciydae NpoxoxKaeHuaA CeKyLwen NI0CKOCTU Yepes BEpXHee OCHOBaHMe,
OT 3aaHero pebpa NpoBoAAT OCb Napai/ieNlbHY0 OcK X ; OTKNAAbIBAOT Na HeW
BbICOTY $Urypbl, OCTaBLLENCA HEOTCEYEHHOW Ha FOPU30HTAIbHOM NPOEKLMU U
[LOCTPanBaloT 3Ty GUTypy B MU30OMETPUM. 3aTEM COEAMHAIT NONYyYEHHbIE TOUYKM (puc.
3).

5.2. CeyeHMe KOHyca NNOCKOCTbIO:

KoHyc paccekaeTca nnockocTtbio P. OcHoBaHMe KOHyCa pacnosiaraeTca Ha
nnockoctu H. durypa ceyeHuma orpaHnUYmMBaeTca anamncom (puc. 4).

[nA NOCTPOEHMA rOPU30OHTANIbHOM NPOEKLMM KOHTYPa GUrypbl ce4eHUA
OKPYHOCTb OCHOBaHMA AeNAT Ha 12 yacTen. Yepes TOUKM AeneHunsa Ha
rOPM30HTa/IbHOM U PPOHTA/IbHOM NPOEKLUM NPOBOAAT BCNOMOraTe/ibHble
obpa3sytowme. CHayana HaxogAaT GpoHTaNbHbIe NPoeKLUnM Tovek 1 - 12, nexalme Ha
nAockocTM PV. 3aTem € NOMOLLbIO IMHUIN CBA3N HAaXO4AT UX TOPU3OHTA/IbHbIE
pleJelINIVZIZR

MpodunnbHy0 NPOEKLMIO GUTYpPbl CEYEHUA CTPOAT C MOMOLLLBHO
FOPM30HTA/IbHbIX M BEPTUKANbHbIX TNHWUI CBA3MW.

JdencTeutenpHyo GUrypy ce4eHms CTPOAT TaKXKE KaK U NpU ce4eHnu
nupamuabl. N3 Touek 1 -12 Ha cekyL,en N10CKOCTU BOCCTAHABAMBAKOT
nepneHAMKyNAPbl U HA HUX OTK/Ia4bIBAOT PACCTOAHMA OT ocn X A0 Toyek 1 -
12 Ha ropu30OHTaNbHOM nNpoeKunn. MoayyeHHble TOYKM 06BOAAT C NMOMOLLBIO
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MocTpoeHne pa3BEPTKM NOBEPXHOCTM KOHYCa HAYMHAKOT C NPoBeAeHMUN
Ay OKPYXXHOCTM pPaanycom, paBHbIM AsiMHe obpasytollen KoHyca. Ha atol ayre
OTKNaAbIBatoT 12 YacTen OKPYXKHOCTU OCHOBAHMUA. [lo/ly4EeHHbIE TOYKMU
COeAMHAIOT C LEHTPOM AYrM NPAMbIMU AMHUAMKU. OT LEeHTPa Ha NPSAMbIX
OTK/1aAblBAlOT AENCTBUTE/IbHbBIE A/IMHBI OTPE3KOB 06pa3yroLWmMX OT BEPLLUMHbBI 40
cekyLlen naockoctu P (puc. 5).

[encTBuTtenbHble ANMHbI OTPE3KOB HAaX04AT CNOCOBOM BpaLLLEHMA OKONO
BEPTMKANbHOM OCK, MPOXOAALLEN Yepe3 BEPLUMHY KOHYCca. Hanpumep, TOUKy 2 Ha
GpPOHTaNbHOM NPOEKUMN TOPU30OHTAIbHOMN IMHUEN COBMELL,AOT C BOKOBOM
obpa3yowen, U pacCToAHME OT BEPLUMHbI 40 NONYYEHHOM TOYKM OTKIAAbIBALOT Ha
COOTBETCTBYHOLLEN NMHUM PA3BEPTKM.

K pa3BépTKe KOHMYECKON NOBEPXHOCTU NPUCTPANBAIOT PUTrypbl CEYEHNA U
OCHOBAHMA KOHYCa.



MocTpoeHne NPAMOYro/IbHOM M30OMETPUYECKOM NPOEKLUMM HAUYMHAIOT C

OCHOBaHWUA - anaunca (puc. 6). UsomeTpuio 110OON TOYKU KPUBOI CEYEHUA HAXOAAT
NPy NOMOLLN Tpex KoopamHaT. Ha ocu X' 0TKNagblBatOT OTPE3KM NpoeKLmnii Tovek 1' -
12' Ha ocu X (purc.4). 13 noNly4YeHHbIX TOYEK NPOBOAAT BEPTUKA/IbHbIE NPSIMbIE, HA
KOTOPbIX OTK/IAAbIBAOT A/IMHbI OT OcK X 4,0 ToueK 1' - 7' Ha ppoHTaNbHOM NPOEKLUMN.
Yepes nosiyvyeHHble Ha HAKIOHHOW OCK 3A1MMNCa TOYKM NPOBOAAT IMHUMU
napannenbHbie ocn Y' 1 Ha HUX OTKaAbIBatOT oTpe3kn 21 -121;31-111m ap. ¢
AEeNCTBUTEIbHOM GUTYPbI CeYEHUS.

HangeHHble TOYKM coeauHAOT no  nekany. KpanHue
obpa3syroume NpoBOAAT OT BEPLUMHbBI KOHYCa NO KacaTe/IbHOW K KOHTYPY OCHOBaHMA.

6. MopAaAaoK BbINOAHEHUA PAbOTbI:

PaboTa cocTouUT U3 ABYX OTAE/NbHbIX YEPTEKEN:
1) ceyeHune wecTUrpaHHOM NPU3Mbl NOCKOCTbIO;
2) ceyeHMe KOHyca NJIOCKOCTbIO;



6.1. NMNonyunTtb 3apaHMe y npenogasaTtena No BapMaHTam:
a) 4NnA ceyeHMs NPU3Mbl
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6.2. BbINONIHWUTDL TPU NPOEKLMKN GUTYPbl U MPOBECTU NJOCKOCTb CEYEHMS.

6.3. B coOTBETCTBMU C pa3aenom 5 BbINONHUTb PUTypy CEYEHUA.

6.4. BbINONHUTbL Pa3BEPTKY HOKOBOM NOBEPXHOCTU OCHOBAHMA, MJIOCKOCTU CEYEHUA.
6.5. BbINO/IHUTb N30MeTPULo PUrypbi.

BapuaHTbl 3a4aHUI NpuBeaeHbl B aMtepatype ( 2 cTp.78u 84)

7. JomawiHee 3agaHue

7.1. 3aKOHYNTb YEPTEXK.
7.2. NoarotoButb popmat A3 ans P No7.

8. Bonpocbl ANl CAMOKOHTPONA:

8.1. KaK nokasaTtb cieabl NJOCKOCTU B NPOEKLUMAX?

8.2. Kakne durypbl nony4atoTca Nnpm ce4eHnm naoCKOCTbiO NMPMU3Mbl U KOHYCa’?
8.3. MopAaaoK NOCTPOEHUA AENCTBUTENBHOM NJOCKOCTU ceyeHns Gurypbl?

8.4. NopaaoK noctpoeHna 6OKOBON NOBEPXHOCTM NPU3MbI, KOHYCA PAaCCeYEHHbIX



NMAOCKOCTbHO?
8.5. NopAaoK NOCTPOEHUA U3OMETPUN PACCEYEHHOM GUrypbl?

9. PekomeHayemasa autepartypa:

OcHoBHan

1. C.K. boronto6os. A.B. UHXeHepHaa rpaduKka. — M, MawmnHoctpoeHume. 2000.
2. C.K. borontob6oB. MHaAMBMAYanbHble 3agaHnA. — M, Bbiclwan WkKona.1994.
JlononHntenbHaa

1. P.C. MupoHoBa, b.I'. MnpoHoB UHKeHepHasa rpaduka M.: MawmHocTpoeHue,
2000.



MpakTnuyeckana pabora Ne5

1. Tema: B3aMmHoe nepeceyeHne NOBEPXHOCTEN TeN.

2. Uenb pabomsi: DopmmpoBaHME YMEHUIN CTPOUTD
IMHUU Nepeceye-
HWUA MHOTFOrPaHHWKOB U TEN BPALLEHNA B OPTOrOHA/IbHOM U
aKCOHOMETPUYECKON NPOEKLUN.

3. MMpodomumenbHOoCcMb: 12 yacos.

4. MamepuanbHoe u 0OKyMeHmManbHoe obecrieyeHue:

4.1. 3apanua I'PNe7 no BapuaHTam.
4.2. MeToanyeckne peKomeHgaumMm no BbiNOJHEHUIO PAbOTbI.
4.3. Mnakatbl « MepeceyeHne NOBEPXHOCTEN NPU3M »,
« [MepecevyeHne NOBEPXHOCTEN LLUANHAPA U KOHYCA ».

5. Obwjue u meopemuyecKue NOaA0XEeHUA N0 meme 3a0aHuUsA:

Ha yepTterke NMHUM NepeceyeHnss NOBEPXHOCTEN M306parkatoTca CNAOLWHbIMU
OCHOBHbIMW ANHUAMW. B AUTbIX M LWTAaMNOBAHHbLIX AETaNAX YETKOM JUHUMK
nepecevyeHms HeT. ITa /SIMHUA HaA3bIBaeTcA NMHMEN nepexoda M M3obparkaetcs
TOHKOM NMHUEN. JInHnA byaeT HaUMHATLCA, M 3aKaHYMBATLCA B TOYKAX NepeceyeHns
NPOAOJI}KEHUA KOHTYPOB NepeceKatoLmnxca nosepxHocTten (puc. 1).

MuHusa

nepec
eyeHu
ﬂ—



JluHuA
nepexooa

Puc.1
5.1. O6wue npasuna nocmpoeHusa nuHUli nepece4yeHUs

noeepxHocmeli:

Mpn NOCTPOEHUU NNHUIN NepecedyeHna BHayane HaxoAaT, TaK Ha3blBaeMmble,
oueBMAHble TOYKM, onpedensemble 6e3 rpaduyeckux noctpoeHui. Ma puc. %
(nepeceuyeHune npmnam) ato ToukM 275> 4, 1 n 1 a4 Ha puc. 2 (nepecevyeHne npmambl ¢
KOHYCOM) - TOYKM a , B . 3aTem onpeaensAtoT XapaKTepHble TOUYKM, PACNONOKEHHbIE,
Hanpumep, Ha ApYyrnx Npoekuma pébep npmsambl A 0b6pasyoWmMX TeN BpaLLeHuA
(UMNMHAPUYECKON, KOHWYECKOM U Ap.), OTAENAWMX BUAMMYIO YacTb JIMHUMK
nepexoaa oT HEBUAMMOMN.

Ha puc. 2 ato Toukn ¢, d, B, a.

m c

o

Puc.2



Bce ocTanbHble TOYKM HA3bIBAOTCA MPOMENKYTOYHbIMU. DTU TOYKU HYXKHO
HaxoAUTb NPU NOCTPOEHMN NepecevyeHnmn Ten BpalleHma Yauwe Bcero ans
HAXOXAEHUA NPOMENKYTOUYHbIX TOYEK MPUMEHAIOT BCMOMOraTe/IbHble B3aUMHO
napannesbHble CeKyLMe NIOCKOCTU Unn chepudeckme NoBEPXHOCTH.

3TU NNIOCKOCTU AO0NXHbI nepecekaTb obe GuUrypbl MO NPOCTbIM AUHUAM -

NPAMbIM MW OKPYXKHOCTAM. [poBOAATCA CEKyLMe NAOCKOCTU NapaniesibHo Kakon-
60 NNOCKOCTM NPOEKLUUMN.

5.2. [lepeceueHue nosepxHocmeli Npu3m:

Mpw NOCTPOEHUN NepeceyeHns NPusm, ecim pébpa nx B3aMMHO
nepneHANKyNspHbI (prc.1), To AMHUM NepeceyeHuns CTPoAT CeayoLWmnm o6pasom.

B paHHOM cnyyae ropu3oOHTasNbHaAA W NPOPUAbHAA MPOEKUUM JIMHUMK
nepeceyeHns COBMNAZAOT C TOPMU3OHTAZIbHOM MNPOEKUMEen  LeCTUYrosibHUKa
(ocHoBaHMA npuambl) M C NpodUAbHON NpPOeEKUMeEN TpeyroibHWKa (OCHOBaHMA
BTOpPOM Npu3mbl). PPOHTANbHYIO NMPOEKLUIO TOMAHON IMHUN NepecevyeHns CTPoAT
Mo TOYKaM nepecevyeHnsa pébep 0OCHOBHOM NPU3MbI C FPAHAMK APYTOMN.

Hanpumep, B3AB ropn3oHTaIbHYIO M NPOGUIBbHYIO MPOEKLMIO TOYKM 3,
HaXo4AT PPOHTANbHYIO NPOEKLMIO 3TON TOYKU. HEBUAMMbBIE IMHUM NepeceYeHunn
NPOBOAAT NMYHKTUPHOMN INHNEN; BUANMbIE -OCHOBHOM KOHTYPHOM IMHUEN.

Mpn  NOCTPOEHMU  M3OMETPUU  NepecevyeHua  NpUsM  onpepenatoT
KoopAuHaTbl TOYEK nepeceyeHua pébep - OAHOW NPU3MblI  C  TpaHAMMU
Apyrou npusmsl (puc. 3). A
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Hanpumep, vM3omeTputo TOYKM 1 HaxoAsT, OTNOXMMB OT LEHTPA BEPXHEro
OCHOBAHWA pPacCToAHME BAOb OcK Y(er) 3aTem yepes Nosy4eHHYH TOYKY NPoBOAAT
BCMOMOraTe/IbHYO MPAMYIO A0 NepeceyeHua C rpaHAMMU OCHOBAHMA NapannesbHo
ocn X. M3 nony4yeHHOW TOYKM NPOBOAAT BHU3 BEPTMKANbHYIO JIMHUIO, HA KOTOPOM
OTKNaAblBAlOT PACCTOAHME OT BEpPXHEW rpaHW BEPTMKANbHOM Npu3mbl Ao pebpa
FOPWU30HTa/IbHOM. ITO paccTofHMe bepyT ¢ PPOHTANbHOMN NpoeKuun. Tak e cTpoAT
OCTaNbHblE TOYKU U COEAMNHAIOT UX C NPAMbIMW BUANMOTO U HEBUAMMOIO KOHTYpA.



5.3. lNepeceyeHue men epaweHus:

MepeceyeHune Ten BpaLLEHWNA PACCMOTPMM Ha NpUMepe nepecevyeHunn
UMANHAPA U KoHyca (puc. 4 n 5).

o
a3

3 a

Puc.5



Kak 1 paHee, BHauase onpegensiem MPOeKUMU OYEBUAHbIX U XapaKTEPHbIX
TOYEK.

[na onpeaeneHua NPOMENKYTOYHbIX TOYEK BbIOMPAIOT BCMOMOraTesbHbIe .,
B3aMMHO Napaj/fieNbHble CeKyline MNAOCKOCTU. B AaHHbIX npumepax nydlle B3ATb
FOPU30HTaNbHbIE MJIOCKOCTU, T.K. KOHYC OHW ByayT paccekaTb MO OKPYMKHOCTAM, a
UMANHAP NO 06pasyloWmMM Ha pUC. 4 UAM NO OKPYKHOCTAM Ha puUC. 5. OTU NNHUK
ABNAIOTCA NPOCTbIMU. VICKOMbIE TOUYKM HAXOAATCA Ha NepecevyeHuAx IMHWUM, TOYKK
COeAUHAIT IeKaNIbHbIMU KPUBbIMMU.

N3omeTpuyecKyto NpAMOYroibHY0 NPOEKLUUIO Ha pUC. 4 BbIMEPUYMBALOT B TAKOMU
nocnenoBaTenbHOCTM. BHavyane BbINOAHAOT U30METPUIO KOHYCA. 3aTeM OT LLeHTpa
HUXXHEro ocHoBaHWA 0 NO ero ocu BBEPX OTKAAAbIBAOT h 1M M3 NONYYEHHOWN TOYKM
NPOBOAAT OCb UMAMHAPaA, NnapannenbHyto ocn O X. OT Toukn 01 OTKNaAbIBAOT AJIUHY
0N u onpepenaroT LEeHTP ocHoBaHUA umanHgpa 0 ;.

[N NOCTPOEHUA NMHUM TOYEK NepecevyeHns HaxoaAT M30MeTPUYECcKune
NPOEKLMN TOYEK STON IMHMUM MPU MOMOLLUN UX KOOPAMUHAT, B3ATbIX C KOMMNIEKCHOro
yepTeKa.

B gaHHOM npumepe AOCTAaTOYHO ABYX KOOPAMHAT X U Z KaxKAoh MCKOMOM
TOYKM. Hanpumep, AnA HaXOXAEeHUA TOYKKU 2, 33 HAYa/I0 KOoOpAUHAT npuHumaem 0,
(LeHTp ocHoBaHMA uunmHapa). OT Toukn 0, napannenbHo ocu O Z OTKNagbIBaOT
KoopauHaty Z,=Zx 2=n. Yepe3 KoHel, 3TOro OTpe3Ka NpPOBOAAT MNPAMYIO,
napannenbHyto ocn O Y, oo nepecedyeHMA C OBaJIOM B TOYKax B. N3 3Tux Touek
napannenbHo ocn O X npoBogAT npAmMble - obpasyowme UMAWHAPA, HA HUX
OTKNaAblBalOT KoopAuHaTbl X;=B 2 =B 12 . B pe3ynbTate NOCTpoeHMA Noayvyaem
TOYKM 2 1 12 NMHMK NepeceyeHuns.

KoopauHata Z,=Z;, 6epétca ¢ ¢PpPOHTANbHON MAN NPOPUNBHON NPOEKLUMN
KOMMNAEKCHOro yepTexa, a X;=Xi, ¢ PpOHTaNbHOM UIN TOPU30OHTA/IbHON NMPOEKLUMUM.
Yepes HallAeHHble TOYKN NPOBOAAT KPUBYHO IMHUIO MO NeKany.

MocTpoeHue N3omeTpun ANs puc. 5 nponssoaunTCA No sTanam aHaAoOrMYHoO
puc. 4. HaunHaeTca NOCTpoeHUe ¢ NpoBeaeHMA N3OMETPUUYECKUX OCEM KOHYCa U
UMAUHAPA, 3aTEM UX OCHOBAHWM - 3/1/IUMCOB C LLeHTPaMK Ha PacCToOAHMU Apyr OT
Apyra no KoopauHaTte M. JIMHMIO NepeceyeHmns CTPOAT MO UX KOOPAUHATaM Ha
KOMMJIEKCHOM YepTexe.



6. [TopA0OK 8bIMNOAHEHUA pabomebil:

PaboTa cOCTOUT U3 ABYX OTAE/IbHbIX YepTEXKEN:

1) nepeceyeHne npusm;
2) nepeceyeHue Ten BpaLLEHWUA.

6.1. MonyunTb 3agaHme y npenogasartensa

6.2. NMocTponTb TPM NPOEKLMN KOMIMIEKCHOIO YepTeXKa nepeceKatowmxca uryp.

6.3. MNocTponTb AMHUK NepeceyeHmna GUryp B COOTBETCTBMM C Pa3fesiom 5 AaHHbIX
pekomeHaaunn.

6.4. MoctpouTtb someTpuio nepecedeHnsa epuryp s colYLL/C>/£> e paHHbIX
pekomeHaaunn.

BapuaHTbl 3aaHUI npuBeaeHbl B avtepatype ( 2 ctp.126 n129)

7. lomawHee 3a0aHue:

7.1. 3aKOHYUTL YepPTEXK
72. Moagrotosutb popmat A3 ansa P Ne8



8. Bonpocbl 80715 CAMOKOHMPOAA:

1. Mpw BbINONHEHNM KOMNNEKCHOTO YepTerKa KaKne TOUYKM nepeceyveHns ¢uryp
CTPOATCA NepBbIMU?
2. Kakue TouKkun nepeceyeHuns byayt o4eBUAHbIMM
npu nepecevyeHnn Npusm?

npu nepecevyeHnn Ten BpaLLeHnn?

3. KaKkue ToukuM nepecevyeHms byayT xapakTepHbIMKU?
4. B 4ém 3aKkntoyaeTcs MeTos cevyeHns B3aMMHO NapanienbHbiMU NAOCKOCTAMM?

9. PekomeHdyemasa aumepamypa:

C. K. boromonos, A. B. BonHos, YepueHune, M., «
MawunHocTtpoeHue », 1984, c. 103



MpakTuuyeckasa pabora Ne7
1.Tema: Paspesbl npocTble

2. Uenb pabotbi: DopMmnpoBaTb YMEHMUSA BbINOJHATL NPOCTbIE Pa3pe3bl B OPTOroHasIbHOM
NPoeKLMU U U3OMETPUYECKOW NPOEKLUN.

3. MpoAoNXKUTENbHOCTb: 3 Yaca.

4. MaTtepuanbHoe U OKYMEHTa/IbHOE obecneyeHue:

4.1. UhauenayanbHble 3a4aHUA.
4.2. MeToanyeckme pekomeHaaumm no BbiNoJHEHWUIO rpadryeckon paboTsl.
4.3. MNnakaTbl « [MpocTble paspesbl ».
4.4. Qnadunbm « Buabl, paspesbl, ce4EeHUA ».

5. O6ume TeopeTUUECKUE NONOKEHUA NPU BbINOJIHEHUN PABOTDI:

5.1. Paspesbi:
Paspes - n3obparkeHne npegmeTta, MbICIEHHO PAaCCEYEHHOIO OAHOM UM HECKOIbKMMM NAOCKOCTAMU. Ha
pa3pese NoKa3bIBAETCA TO, YTO NONYHAETCA B CEKYLLEN NNOCKOCTU M YTO PACNO/IOKEHO 3a Hel (puc. 1).
[onyckaeTca n3obparkatb He BCE, 4TO PaCrnoIOXKEHO 3a CEKYyLLEelM NAOCKOCTbO, C/IM 3TO He TpebyeTca
ANA NOHMMaHUA KOHCTPYKLMK NpeameTa (puc. 2).

Puc.1 Puc.2

Pa3pesbl MOryT 6bITb rOPU30OHTaNbHbIMU (pUC. 3), BEPTUKaNbHbIMU GPOHTaNbHbIMK (pUC. 1 1 2),
BEPTUKAbHBIMW NPOPUABbHBIMU (pUC. 4), HAKNOHHBIMUK (puC. 5).
HaknoHHbIV pa3pes fonycKaeTcs n3obpaxkaTb C NMOBOPOTOM. B 3TOM c/iyyae K ero nsobpaxkeHuto
[06aBNAOT 3HaK (puc. 56).
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5.2. Pa3pesbl npocTbie:

MpocTbiM pa3pe3om HasblBAETCA pa3pes, NOJYYEHHbIN OA4HOM CeKyLLEN NAOCKOCTbIO (puc. 1, 2, 3,
4,5).
lopu3oHTanbHble, GPOHTasIbHbIE M NPOPUABHDBIE Pa3pe3bl MOTYT HAXOAUTLCA Ha MecTe
COOTBETCTBYIOLMX OCHOBHbIX BUA0B.
Ecnu cekywwan nn1ocKoCcTb COBMAAAET C NAOCKOCTbIO CUMMETPUM AEeTanu B LLEJIOM, @ pa3pes pacnosioxeH
B HENOCPEACTBEHHOW NPOEKLMOHHOWM CBA3M C BULOM U OHU He pasgefieHbl KaKMm-1nbo gpyrum
n306parkeHMeMm, NOJIOXKEHME CEKYLLLEN NIOCKOCTM HE OTMEYAETCS U Paspes HaAMNMUCbio He
conpoBoxaaetca (puc. 2, 3, 4).
B oCTasibHbIX CNy4anx MNONOMKEHME CEKYLLEN MNTOCKOCTM OTMEYAETCA IMHUEN CEYEHMA CO CTPENKAMM,
YKa3blBaloLWLMMM HanpaBAeHWe B3ra4a, a Haf PUCYHKOM BbINOAHAETCA COOTBETCTBYHOLLAA HAAMMUCD,
YKa3blBaloLLLas CeKYLLYO NA0CKOCTb (puc.5). Hagnuce BoinonHAeTcs ByKBaMM KMPUAIULBI HAUMHAA C A U
6e3 nponyckos (b, B,...). ByKBbl CTaBATCA CHapy»KK OT CTPE/IOK, NMOKa3blBalOWMX HanpasBaeHWe B3riaaa.
Pasmep 6yKB B 1.5 - 2 pa3a 60sblle 0603HaYEHWUI NPOCTABAEHHbIX Ha YepTeXKe.
MonoxeHue cekyLeit N10CKOCTM YKa3blBaeTCA Pa3OMKHYTOM AMHUER. TonwmMHa AMHKMKM paBHa 1,5S, roe S
- TONILLMHA OCHOBHOM /IMHUM; ANIMHA WTPUXOB 8...20MM.
LLITpUXM pasoOMKHYTOM IMHUN HE AO/IXKHbI NepPeceKaTb KOHTYP U306paxkeHus. NepneHaAnKYAAPHO K
LUTPUXaM CTaBATCA CTPEsIKK, MOKasbiBatlowWwmMe HanpasieHne B3rnsga. CTpenku Haxo4aTcsa Ha PaccTosHUM
2...3 MM OT BEPXHErO KOHLLA WTPUXA IMHUW ceYeHuUA. Paamepbl CTpesikM Ha puc. 6. BeanumHa L He meHee
2MM.
LLITpnxoBKa ceYeHMs BbIMOMHAETCA TOHKUMU JNHUAMM. [INA MeTanna IMHUM HaKIOHEeHbl Nog yrnom 45° ¢
npaBbIM UK NEBbIM HaKNOHOM. [1na ApYrMX MaTepmnanos BUAbI LUTPUXOBKM NpUBEAEHbI HA puC. 7.
He wrpuxyoTca npu NpoAoAbHOM paspese Ch/oLWHbIe Basbl, ocu, 6onTbl, pébpa MECTKoCTH.



ag 4 min -

Puc. 6

0
_ Bemap

b
Fmﬁu&r

Puc. 7

Paspes, caysKalwmin Ans BbIACHEHWA YCTPOWCTBA AETaM B OrpaHNYeHHOM MEeCTe, Ha3blBaeTCA MECTHbIM U

OrPaHNYNBAETCA BONHUCTOW IMHMEN AN ANHKEN C M310MOM (puUc. 8). KOHUbI IoMaHOM IMHUM

BbICTYNakT 3a KOHTYP Ha 2...AMM. DTN INHUU He AO0J1XKHbI COBMaaaThb C KaKUMU-TNOO INHUAMM

n3ob6parkeHus.

Puc. 8

Ha ogHOM n306paxkeHMmn AONyCcKaeTcA CoOeaMHATb YacTb BUAA M YacTb paspesa. JIMHUM HEBUAMMOTO
KOHTYpa Ha coegMHAEMbIX YacTaX BUAA U pa3pesa He NnokasbiBaloTcA. Bug v paspes pasgenstorca

JIOMaHOM MY BOJHUCTOM NHMel (puc. 8).
Ecnv coeaMHAIOT NONOBUHY BMUAA M MONOBUHY pa3pesa, KarKablil U3 KOTOPbIX CMMMETPUYHan durypa, To
pasaenaowen TMHUEN CAYXKUT OCb CUMMETPUU (pUc. 9), 3a UCKAOYEHNEM Cy4YaeBs, Koraa ocb

CUMMMETPUM NPOELMPYETCA IMHUEN KOHTYPA

(pwnc. 10).
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O6bI4HO pa3pes BbINOAHAOT CNPaBa U CHU3Y OT OCU CUMMETPUN.
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5.3. AKCOHOMeTpUYecKana NpPoeKLumA:

[eTanb B NpAMOYrosibHOM M30METPUYECKOM NPOEKLMN N306pakKatoT C YIIaMn MeXAY OCAMMU X, Y,
z paBHbIM 120 . PaboTa BbINOAHAETCA aHANIOTMYHO TEXHUYECKOMY PUCYHKY P N28, HO ¢ npumeHeHMem
YepTEKHOro MHCTPYMEHTA M B onpeseieHHOM MaclTabe.
[eTanb MbICIEHHO Pa3AenAloT Ha NPOCTble FreoMeTpuYeckmne ¢urypbl. BoinonHeEHME n3omeTpun
reomeTpuyeckmx ¢uryp paccmatpmusanochb B P No5.
Paspesbl puryp BbINOAHAOTCA NapaniesibHO OCHOBHbIM OCAM NPOEKLMU X, Y, z. [pumep cmoTpute Ha
puc. 11.

6. MopAAOK BbINOJNHEHUA rpacduyeckoii paboTbi:

6.1. MonyunTb 3agaHune y npenogasaTensn. Kaxkgana KapTouka nmeet ABe nNpoeKkuunmn getanu. B
NPaBOM HUXKHEM YTy YKa3aHO KaKue paspesbl HE0OX0AMMO BbIMONHUTb B OPTOrOHA/IbHOM M aKCOHO-
METPUYECKOMN NPOeKLMN.

6.2. BbINONHUTL ABa MMEIOLLMXCA BUAA B TOHKUX IMHUAX U MOCTPOUTb TPETUI BUA,

6.3. BbInonHUTbL cevyeHne BMAOB COrNacHoO 3agaHunto. [pocTaBuTb pasmepHble TMHUKN Ha BCeX TPEX
NpoeKLnax.

6.4. NOCTPOUTb AKCOHOMETPUYECKYIO NPOEKLUUIO AeTaNn B TOHKUX TNHUAX.

6.5. BbINONHWTbL pa3pes B aKCOHOMETPUYECKOMN MPOEKLUM.

6.6. MNpeacTtasuTb paboTy NpenogaBaTento ANA KOHCYNAbTaLUN.

6.7. O6BeCTU NMHUM KOHTYpa. [pocTaBmTb pasmepsbl. BbINOIHUTL OCHOBHYHO HAAMUCH.

6.8. MNpeacTtasuTb paboTy 414 NPOBEPKMU.

7. JomaliHee 3aaaHue:

7.1. 3aKOHYNTb YEpPTEXK.
7.2. NogrotoBuTb dpopmat A3 ana P Nell.

8. Bonpocbl AN CAMOKOHTPOAA:

1. Korga He 0603Ha4vaeTca NA0CKOCTb paspesa?
2. Korga He wtpuxyeTca paspes?
3. Mopa Kaknm yrnom BbINOJHAETCA WTPUXOBKA?
4. Kak otaenstoT nsobparkeHune Buaa v paspesa Ha OCHOBHOM NPoeKLnn?



9. PekomeHAayemasa amtepartypa:

OcHoBHan
1. C.K. boronto6os. A.B. UHKeHepHan rpadmka. — M, MawmnHocTpoeHue. 2000. c.132
2. C.K. borontoboB. UHAMBUAYaNbHbIE 3aA4aHWUA NO Kypcy YepyeHns. — M, BbiCLLan WKo1a.1994.
JononHutenvHan
1. P.C. MupoHoBa, b.I'. MnpoHoB NHxeHepHasa rpaduka M.: MawmnHocTpoeHue, 2000.

2. B.C. leBnukmin, MalwmHocTponTenbHoe Yepyenmne, M., Bbicwasn wkona, 1994, c.114



padurueckan pabora No8
1.Tema: Pa3pesbl C/IOXKHbIE.

2. Uenb pabotbi: PopmupoBaHMe YMEHUIN BbINOHATL IOMaHbIE U

CTyneH4yaTble pa3pesbl.

3. MpoaoNXKNTeNbHOCTb: 3 Yaca.

4. MaTtepuanbHoe U OKYMEHTa/bHOe obecneyeHune paboTbi:

4.1. UHanBuAayanbHble 3a4aHUA.
4.2. MeTognyeckme pekomeHgaumm no sbinoaHeHuto NP,
4.3. MNnaKkaTbl « Pa3pes CNOXKHbIN CTyNeHYaTbin », « Pa3pes CN0XHbIA NOMaHHbIN

».

4.4. Anadpunbm « Buapl, paspesbl, cE4eHUA ».

5. O6wue n TeopeTn4ecKMe NOJI0XKEHUA NPU BbINOAHEHUU PaboThbI:

CnokHble pa3pesbl NoAy4arTCca NPU CeYeHUM AByMAa nnn bonee
naockocTaAmMU. CNOXKHbIN pa3pes Ha3bliBaETCA CTYNEHYATbIM, ECU CEKYLLMNE
NIOCKOCTU NapannenbHbl (puc. 1a), U NoMaHHbIM, €CIN CEKYLLME MNOCKOCTH
nepecekaroTcsa nog yrnom 6onbwimm 90° (puc. 16).
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CeKyLLyt NAOCKOCTb YC/IOBHO MOBOPAYNBAOT OKOJIO IMHUM B3aUMHOIO
nepeceyeHmss A0 COBMELLEHUA C  MJIOCKOCTbIO, NapasieNibHbIX KaKon-
b0 NNocKocTn npoekumn (puc. 16, puc. 2). Bmecte ¢ NN0OCKOCTbIO
NOBOPAYMBAETCA PACNONOXKEHHAA B Hel ¢urypa cevyeHums.

JlomaHble pa3pesbl MOryT 6bITb PPOHTAIbHBIMU, TOPU3OHTANbHLIMU U
NPOdUIbHBIMN.
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Mpw He0bX0AMMOCTM A0NYCKAETCA NPUMEHATL Pa3BEPHYTbIE paspesbl. B aTom

cny4yae Hag n3obpaxkeHnemM NOMeLLakT 3HaK Mo puc. 3
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Puc. 3

6. MopagoK BbiNONIHEHUA PaboTbi:

6.1. Monyuntb 3agaHue y npenoaasaTens.
6.2. MpoaHann3MpoBaTb Nosy4yeHHoe 3agaHune. OHO COCTOUT M3 YepTexKen AByX

aetanen. OgHa getanb CO CTyMeHYaTbiM CEYEHMEM, BTOPAA - C JOMAHHbIM.
Karkpaa getanb gaHa B ABYX Npoekumax. TpeTblo NpoeKumio He n3obparkaTb.
6.3. BbINONHUTbL YepTeXn ABYX AeTaNIEN B ABYX NPOEKLUMNAX, B TOHKUX JIMHUAX.
6.4. B cootBeTCTBMMN C 0603HAYEHHbIMW B 334aHUN CEKYLLMMM NIOCKOCTAMM
BbIMONHUTb C/I0XHbIe pa3pesbl, HAHECTU pa3mepsbl.

6.5. MNpeactasuTb paboTy Ha KOHCYNbTALMIO NPENOAABATENIO.



6.6. O6BECTN KOHTYpP AETaNn, BbINOJHUTb OCHOBHYO HA4MUCh.
6.7. NpeactaBuTtb paboTy Ha NPOBEPKY.

BapuaHTbl 3a4aHuniM npuBeaeHbl B avtepatype ( 3 cTp.166-176)

7. Bonpocbl AnA CAaMOKOHTpOASA:

1. Kak nokasblBaeTcs nepexos oT O4HOM MNOCKOCTU CeYEHMA K ApYromn?
2. Kak npoeumnpyeTca cedyeHune npu J1oMaHOM paspese?

8. JomalliHee 3agaHue:

8.1. 3aKoHunTb P Nel1l
8.2. MoarotoBuTb popmat A3 gna NP Nel12

9. PekomeHayemasa nuteparypa:

OcHoBHasn

1. C.K. boronto6os. A.B. HKeHepHas rpaduka. — M, MawmnHoctpoeHue. 2000.
c.139

2. C.K. boronto6oB. MHAMBUAYaNbHbIE 334aHUA NO Kypcy YepyeHus. — M, Bbicluan
lWKoM1a.1994.

3. P.C. MupoHoBa, b.I'. MupoHoB C60pHUK 3a4aHNI NO NHKEHEPHOM rpduKe
rpapumka M.: MawmnHocTpoeHune, 2000.

JlononHntenbHan

1. P.C. MunpoHoBa, b.I'. MnpoHoB VHKeHepHas rpadurka M.: MawmnHOCTpOeHMe,
2000.

2. B.C. leBnukmnin, MawmnHoctpontenbHoe YepyeHue, M., Bbiclwan wkona, 1994,
c.120

MpakTuueckasa paborta Ne9
1. Tema: CeyeHusA.

2. Uenb paboTbl: PopmmnpoBaTb yMeHMA M306pakaTb Ce4eHUn AeTaneun.




3. MpogonxutenbHocTb: 14. 30MuUH.

4. MaTtepuanbHoe U AOKYMEHTaJZibHOe obecneyeHune paborbi:

4.1. UHanBMAYyanbHblE 3a4aHUA.
4.2. MeToan4yeckme peKkoMeHaaumMm no BbiNOJIHEHUIO Fpadmyeckon paboTol.
4.3. MnakaTtbl: « CeyeHunsa », « Paspesbl U ceveHuna ».
4.4. Anadunbm « Bnabl, pa3pesbl ce4eHUs ».

5. O6wme n TeopeTUYeCKMe NON0XKEHUA NPU BbINOJAHEHUU rPadUYECcKoM
paborbi:

CeueHue - n3obparkeHne Gpurypbl, NOAyYatoLLENCA NPU MbICIEHHOM
pacceyeHnun npeameTa o4HOM UM HECKONBKMMW NNOCKOCTAMU. Ha ceyeHnu
MOKa3blBaeTCA TONbKO 'TO, YTO HAaXOAMTCA HEMOCPEACTBEHHO B CEKYLLEN
M/IOCKOCTU, a BCE, YTO HaxoAMTCA 3a NNOCKOCTbIO, He M3obparkaeTca (puc. 1).
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Puc. 1.

CeyeHusn, He BXxoaAWMeE B COCTaB pa3pe3a, pa3aenaroTcA Ha BbIHECEHHbIE

(puc. 1) u HanoxeHHble (puc. 2). BbIHECEHHbIE CEYEHUS NPEANOYTUTE/bHbI;
J[ONYyCKaeTca pacno/siaratb B pa3pbiBe mexay YacTamum snaa (puc. 3).

Puc.2



KOHTYyp BbIHECEHHOIO CEYEHMA, BXOAALLErO B COCTAB pa3pesa,
N306paKaeTcs CNAOWHbLIMU OCHOBHbLIMU IMHUAMM, KOHTYP CNOXEHHOrO -
CNNOLWHbBIMW TOHKMMMU, NPUYEM KOHTYP N300paKeHUA B MecTe pacrnonoxeHumn
Ha/NI0XEHHOTro ceYyeHuns He npepbiBatoT (puc.3).

OCb CUMMETPUM HANOXKEHHOTO U/IN BbIHECEHHOTO CEYEHMA YKa3bIBAETCA
LUTPUXMNYHKTUPHOM NnHNEen 6e3 obo3HaveHna BykBamm CTPENKaMU U INHUIO
ceyeHuna He NPoBoAAT. ANA HECUMMETPUYHbBIX CEYEHWUIM IMHUIO CeYEHMA NPOBOAAT
CO CTpenikamu, Ho bykBamu He 0603HauvatoT.

B 06Liem cnyyae NONOKEHME CEKYLLLEN NIOCKOCTU U HaAMUCh

BbIMONHAIOT TaK XK€, Kak n Ansa paspesa (puc. 5a).
CeuyeHne MOXKHO pacnonaraTb Ha 1H06OM MecTe MoIA YepTexKa, a TakXKe ¢
nosopoTom (puc. 56).

6) 3 cevenun

A B

Puc. 5

Ecnun cekyw,aa n10CKOCTb NPOXOAUT Yepes OCb MOBEPXHOCTM BpaLLLEeHUA,

OrpaHW4YMBaloLLEN OTBEPCTUE, TO KOHTYP OTBEPCTUA UK YINyBeHMA B ceyeHumn
NMOKa3bIBalOT NOMIHOCTLIO (puc. 6).

Ecnun ceyeHme nonyyaeTcs COCTOAWMM U3 OTAENbHbIX YacTen, To cnenyet
NPUMEHUTb pa3pes
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6. MopaAoK BbiNONIHEHUA PaboOTbI:

6.1. MonyunTb 3agaHMe y npenogasaTens.

6.2. N1306pa3nTb 3agaHHbIM BaN B OPTOrOHA/IbHOM NPOEKLUUN.
6.3. HayepTuUTb 3a4aHHble ceyeHnA Bana.

6.4. NMpeactaBuTb paboTy ANA KOHCYAbTaUMM NPenoaaBaTento.
6.5. 06BECTU KOHTYpP AETaNN U BbINOJIHUTb OCHOBHYIO HAaAMUCh.
6.6. Mpeactasutb paboTy Ha NPOBEPKY.

BapuaHTbl 3a4aHUiM npuBeaeHbl B aMtepatype ( 2 ctp.177-185)

7. Bonpocbl ANA CAMOKOHTpOAA:

Yem oTanyaeTca ceyeHue Ot pa3pe3a?

Kak M306pa)-KaeTCFI B cedeHnn umnnHagpun4eckoe OTBepCTMG?
Korga He o603HavyaeTca NIOCKOCTb cevyeHma?

Korga nnockocTb ceveHuA 0603Ha‘-IaETCFI, d 6yKBbI He cTaBATCcA?

PwnN PR

8. lomalwiHee 3agaHue.

3aKOHYUTDb YepTeX AeTanu.

9. PekKomeHayemas auTtepaTtypa:

OcHoOBHas“



1. C.K. borontobos. A.B. HKeHepHas rpadumka. — M, MawmnHocTpoeHue. 2000.
c.138

2. C.K. boronto6oB. MHaMBMAYyanbHble 3a4aHNA NO Kypcy YepyeHnsa. — M, BbicLuasn
WKona.1994.

3. P.C. MupoHoBa, b.I'. MnpoHoB C60pHUK 3a4aHNI NO UHXKEHEPHOM rpduUKe
rpaduka M.: MawmnHoctpoeHue, 2000.

JononHntenbHan

1. P.C. MupoHoBa, b.I'. MupoHoB VHKeHepHas rpadurka M.: MawmnHOCTpOeHMe,
2000.

2. B.C. leBnukmnit, MawmHoctpoutenbHoe YepuyeHume, M., Boiclwas wkona, 1994,
c.120



NMPAKTUYECKAA PABOTA Ne10
CoeanHeHUn pe3bboBble

MpoAOC/IXKMTENBHOCTb 6 YacoB

1.  LENb U COAEPXAHUE TPA®UYECKOM PABOTbI.

CoeguHeHVe geTanen B MallMHaX U Npubopax MOXKeT bbiTb HepasbeMHbIM U PasbeMHbiM. B
HepasbeMHOM COEAMHEHUM AeTa/lM HEBO3MOXKHO paccoeguHUTb 6e3 ux nospexaeHua. HepasbemHble
coeguMHEHUA feTanell OCYLWEecTBAAIT CBapKOW, MalKOW, KAENKOW, CKAeMBaHMEM, 3arnpecCcoBKOM,
3a/IMBKOM 7 ap.
Pa3beMHbIMKM HA3bIBAOT COEAMHEHUA AeTanell, NO3BONAIOLWME MHOTOKPATHO COEANHUTb U Pa3beanHUTb
nx 6e3 noBpexAeHWA. PasbemHble COeAUHeHMA AeTanen OCyLecTBAAT pe3bboBbIMU U3LENUAMMU,
LUNOHKaMM, WwAnMuamm, WwTndTamm 7 ap.
B pa3bemHbIX COeAMHEHUAX LUMPOKO MCNOb3YIOT CTaHA4APTHbIE pe3bboBble KpeneskHble AeTanu: 60ThbI,
BMHTbI, LUNWIbKM, FalKK, a TaKkKe AeTanu gNasa UX CTONOPEHMUA: WNAUHTBI, pa3inyHble Walibbl, NPOBOIOKY.
BbinosHeHMe aaHHOW paboTbl npeaycmaTpuBaeT U3yyeHUe CTYyAeHTaMW CTaHAApTOB Ha OCHOBHble
KpenesHble [AeTann, cnocoboB WX M300paxkeHWsa, a TaKkKe MpuobpeTeHWe nepBbiX HaBbIKOB
KOHCTPYMpPOBaHMA pe3bboBbIX COEAWMHEHUM KaK O4HOro M3 BWAOB LUIMPOKO PaCnpOCTPaHEHHbIX
pa3beMHbIX coeHEHUN.
YMmeHuMe npaBUIbHO KOHCTPYMpPOBaTb U M306pakaTb Ha yepTerke pe3bboBble coeguMHeHMUA HeobxoaMmo
CTYAEHTY B AaNbHENLWeM Npu U3y4eHUN MaLLMHOCTPOUTENbHOTO YepUYeHUs, HanpUMepP NPU BbINOJHEHUK
yepTekel COOPOYHBbIX eAMHUL, NPU KYPCOBOM W AMMIOMHOM MPOEKTUPOBAHUKM, a TaKXKe B €ero
JanbHelwen NPaKTUYeCcKon DEeATeNbHOCTU.
B KomnneKkT pe3bboBbIX COEAMHEHWI, BbiNOAHAEMbIX B [P Ne B 13, BXOAAT c/ledylolne KpenexkHble
AeTanu: 60AnTbl, ramku, wWwaknbbl, WNWAbKW, BUHTbI C LMAMHAPUYECKOM W MNOTAlHOMW  FONIOBKOM.
BonTbl npeactaBaaloT cobol pe3bboBOM CTepeHb C roNoBKOW. BonTbl oTAMyatoTca Apyr oT Apyra
dopmoit U pasMmepaMm FrOJIOBKM U CTEPIKHA, @ TaKKe TOYHOCTbIO M3roTOBAEHUA. BONTbI UCMOHEHMA 2 1
MCMONIHEHMA 3 MMEIOT O LIepPCTU A1A WNNHTA B CTEPXKHE UM TO/IOBKE COOTBETCTBEHHO.

BoATbI C WEeCTUrpaHHOW roN0BKOW (HOPMaNbHOM TOYHOCTH)
roCT 7798 - 70 UcnonHeHue 1
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HomuHanbHbIN gnameTtp pesbbobl, d 20 2 2 2 3
2 4 7 0

LLar pe3bbbl KpynHeoil 2,5 2, 3 3,
5 5

Menkuli 1,5 1 2 2 2

,5

Pasmep «nog knto4», S 30 3 3 4 4
2 6 1 6

BbicoTa ronosku, H 13 1 1 1 1
4 5 7 9

LUnunbKoM HasblBaeTcA UUIMHAPUYECKUIM CTEpP)KeHb C MeTalanMdeckol pesbboi Ha oboux

KOHLax.
WnunbKu obuero npuMmeHeHuA npeaHasHayeHbl:
a) ana coefnHeHuns ABYX aetanei c rnagKkummu oTBEpPCTUAMU;

6) ana npukpenneHuma AETaHEVI C ragkmmum OTBeEPCTUAMU K OEeTa N CO CKBO3HbIMU NN HECKBO3HbIMU

(rnyxvmn) pe3bb0oBbIMU OTBEPCTUAMM.
= — i
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Wnunbka ans AeTtanei c rnagKkumm OTBEPCTUAMM.
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LnunbKa ¢ BBUHYUMBAEMOM KOHLLOM.

LLinnnbKa Ana coeanHeHUs aeTtanei ¢ rnagkumm otsepctuamm (TOCT 22042-70. TOCT 22043-76)
MMEIOT OAMHAKOBYIO AJ/IMHY pe3bbbl HA ee KoHUax. s 3TuX Wnunek pesbba MoOXKeT 6biTb Hapes3aHa Ha
BCen ee ANIHe l.
WnuabKK ana npukpenaeHna getann ¢ ragkumm oTBEPCTUAMU K AeTann ¢ pe3bboBbIMU OTBEPCTUAMM
(TOCT 22032...22041-76) MMelOT Ha KOHUAX pasHylo AAWHY pe3bbbl. [AnnHa pe3bbbl BBUHYMBAEMOTO
KOHLA WNUAbKKM |1 3aBUCUT OT NPOYHOCTM MaTepuana Aetanun, B KOTOPYH BBMHYMBAETCA WNUAbKa. OHa
MOXKeT 6bITb paBHa d; 1,25d; 1,6d; 2d; 2,5d (d - HOMWHanbHbLIA AnameTp pe3bbbl). Hanpumep, ana
CTa/NbHbIX, BPOH30BbIX U NATyHHbIX AeTanei ¢ AOCTaTOYHOM MNACTUYHOCTLIO, a TaKKe ANs AeTanein us
TUTAHOBbIX CMJIABOB PEKOMEHAYETCA NMPUMEHATb WNUAbKK ¢ 11=d a ana aetanem u3 nerknx cniaBos -
11=2d " 11=2,5d
Onsa Toro utobbl Npu pasbopKe COeAMHEHWUS LWINWIbKOM CBMHYMBANaCb raika, a He BbIBUHYMBANACh
WNUAbKA

WNUAbKK C

BMecTe c ramkom, B KayecTse anemeHTa 3aKNMHUBAHUA

NMPUMEHAIOT cber pe3b6b| Ha BBMHYMBAaEMOM KOHLe WNUAbKKU. Ha cbere pe3b6a MMeeT HeNoJHbIN



npodunab, NOSTOMY NPU BBUHYMBAHUM STOMO YYACTKM LWUNUALKKU B pe3bbe BO3HUKAIOT NOBbILEHHbIE CUIbI
TPEeHMA.

1. OnpepeneHune gaHHbIX AnA sbinosaHeHuA IP.

Mo pa3mepam, B3ATbIM M3 COOTBETCTBYIOLLMX CTaHAAPTOB, U306paKeHMA KpeneKHblX AeTanei
CTPOAT  TOJIbKO Ha paboumx  uepTeskax, Mo KOoTopbiIM  uX  6yayT  u3rotas/ivBarth.
Ha yuyebHbIx yepTekax M306parkeHUs pe3bboBbIX COeANHEHUU CTPOAT MO OTHOCUTE/IbHbIM pasmepam,
AsnaAloWMMCA GYHKUMAMKU AnameTpa pe3bbbl M OKpyrnsemble Mpu pacyetax A0 UenbiX ducen. Itm
pasmepbl UCMOJIb3YIOT TO/IbKO A5 MOCTPOEHUA U306PaXKEHNA U Ha YepTeXaX UX YKasblBaTb HE/b3A.

Pacuet anemeHTOB pe3b6030r0 coeguHeHuA.

d - HapyKHbIN gnameTp pe3bbbl
Hr - BbicoTa ronoBKku ranku; Hr=0,8d
H6 - BbicoTa ronosku 6onta; H6 = 0,7d
D - guameTp raiku 1 ronosku bonta; D=2d
S- pasmep nog Kkntoy; S=1,7d
a - BbICOTa WNWAbKK Uan bonTta Hag ralikoi; a=0,3d
Sw- ToNWmMHa Wwakbsl; Sw= 0,15d;
Dw - anameTp wanbbl; Dw=2,2d
HB - BbicOTa ronosKku BuHTa; He = 0,7d
DB - gnameTp ronoBKku BuHTa; DB = 1,7d

[na coeanHeHna 6ONTOM HYXKHO ONpPeaennTb HapyKHbI anameTp pesbbbl (d): d=:0,9 do rae do
— AnameTp OTBepCTMA B AeTaNn. 3aTem BblbpaTb 6anxKanwmnii pasmep no CT C3B 181-75.
HekoTopble AnameTpbl NpUBEAEHbI HUKE:
d=10;12;14;15;16;17;18;20;22;24;27,30;33;35,36;39;40

3. BbluepumMBaHue ynpoLLeHHbIX U306pakeHnit peabboBbix
coeguHeHu
Ha cbopouHbix yepTtexkax no FOCT 2.3 15-68 gonyckaeTca BblYEPUMBATL KPENeKHble AEeTa N YNPOLLEHHO
MO YC/NIOBHbIM COOTHOLUEHMAM B 3aBUCMMOCTU OT AnMameTpa pesbbsbi d.
YnpoueHua cnegyrowme:

1.He n3obpaskatoT Gacku Ha raiike u WnubKe.
2. He NoKasblBaloT 3a30p MeKAY WNUALKOM U 0TBEPCTUEM NPUKPENNEHHOM

neTtanu.

1.Pe3bby n306paxkatoT Ha BCel AJIMHE WNU/bKU.

2.Ha BMAe cBepxy Ha WNW/IbKe He NoKa3blBatoT pe3boby.

3. Ha BuAae cBepxy AonycKaeTca He NOKa3sblBaTb LWaliby.

4.JIMHUIO TpaHuUbl pe3bbbl BBUHYMBAEMOrO KOHLA LUMWAbKA COBMELLAIOT C NMHMEN pasgena
CKpenaeHHbIX geTanem.



BbINONIHUTL Pa3mMeTKy B BUAE OCEBbIX WU LLEHTPOBbLIX JIMHWUM BMHTOB HA FMaBHOM BUAE U BUAE
CBepxy.
MocTpoeHMe HauMHaKT C n30bparkeHnA BUHTOB Ha rnaBHOM Buge. MNoTaltHas ronoBKa BUHTA MMEET Yron
90°. Bepx ronoBoOK BMHTa Bbl4EPUYMBAIOT HA OAHOM YPOBHE C NOBEPXHOCTbIO AeTanun. Pe3bby HaHOCAT no
Bcelr AgnvHe BMHTA. LUnuvu n306parxkaldT AMHMEN KOHTYpa YABOEHHOW TOJIWMHbLI: HA [aBHOM BuAe
BEPTMKAJIbHO, Ha Buge cBepxy - nog, yriom 45° cnpa.a HaneBso.
Ha Bcex yepTerkax Heo6Xo0A4MMO NPOCTaBUTb TO/IbKO Pasmep METPUUYECKON pe3bbbl.

4. CaMOKOHTPO/b BbiNONHEHHOW paboTbl.

Mpexae Yyem NpeacTaBUTb, BbINOJHEHHbIN B TOHKUX IMHUAX YEPTENXK AETANIM Ha MPOBEPKY
npenogasaTento, CTYAEHT AOKEH NpeBapuTe/IbHO MPOBEPUTb €ro CamocTosTeNbHO. Mpu aTom cneayeT
npoBepuTh:

1. BbiNO/NHEHMe NPOEKUNI LWWECTUrPaHHOM raliku n 6onTa.

Hannume nsobparkeHnit CTbiKa CKpenasemblx AeTanei u HanpaBieHWe WTPUXOBKN B pa3pesax.
MonoxeHwne NMHUIA, N306parkatoLLei rpaHnLy pe3bbbl Ha BBUHYMBAIOLLEM KOHLLE WMNWIbKK
n3obpakeHune pe3bbbl Ha FNaBHbIX BUAAX OONTA, WAKUABKA U Faitku.

MpaBunabHOCTb M306parkeHN BUAOB CBEPXY.

o v s wN

HaHeceHue Ha yepTexxe BCex HeO6XO,CI,MMbIX pa3mepos.

1.HaHecTu n3obpaxkeHue pe3bbbl. YcnosHo no NOCT 2.31 1-68 pe3bby Ha cTeprKHe M30bpakatoT
CNIOWHBIMU OCHOBHBIMW JIMHUAMM MO HAPYKHOMY AMameTpy pe3bbbl M CNAOWHLIMA TOHKUMWM MO
BHYTpEeHHeMy. PaccTosiHMe MeXKay CrnAOWHOM OCHOBHOM W TOHKOW AIMHUAMM NMPUHUMAIOT PaBHbIM He
meHee 0,8 mm. Pe3bby HaHOCAT MO Bcel AJIMHE CTep)KHA. Ha Buae cBepxy cTpouTca npoekuums
LIEeCTUrPaHHOM MOBEPXHOCTU TAaMKM, MMEIoLWe BUL MPaBUAbHOIO LIECTUYrONbHMKA, BMAMCAHHOIMO B
OKpY»HOCTb AnameTpa D = 2d. Ha BuAe cBepxy He nsobpaxkatoT wanby, packy v pesbby bonTa.

2./306paxkeHna coegMHEHUA WNUABKON PACMONOXWUTL Ha Mose YepTea pasBHOMepHo. [nA
3TOro BHayane onpeaenuTb pasmepbl UX rabapuTHbIX NPAMOYrOIbHUKOB MO M3BECTHbIM pPasmMepam,
BXOAAWMX B COEAMHEHWE [AEeTaNel C Y4eTOM HeobXOoAMMOCTM BblAENEeHUs Mnosel ANA HaHeceHun
pa3mepoB. 3aTeM BbINOJIHUTb PAa3METKY B BUAE OCEBbLIX MHWUIA LWIMWUIbKM U OTBEPCTUA NOJ, WUMUBKY Ha
MecTe rNaBHOro n3obpaKeHns 1 LeHTPOBbIX IMHUIA Ha BULE CBEPXY.

3.MocTpoeHne cnenyeT HauMHaTb C BblYEPUMBAHUSA B TOHKUX IMHUAX N306parKeHMe WNWUAbKK Ha
MecTe r1aBHoro nsobpakeHua. Ha Bbicote 1( OT HUMKHEro TOpPHa-WNWABKU NPOBECTU FOPU3OHTA/IbHYIO
npamyto, Kotopaa OyaeT npeacTaBAATb MJIOCKOCTb pPasbema CoeAMHAEeMbIX AeTanel. dTa IMHUS
MOKa3blBaeT U KOHeL, pe3bbbl BBUHYMBAEMOTO KOHLA WNWAbKK 11.



YnpouieHHoe n3obpaxeHne coeanUHEeHMA WNUIbKON

4. N306paxkeHne coeauHEHMA BUHTOM pacnonaraTb Ha noJie YepTexka paBHomepHo. CHavana
onpegensieM pasmepbl UX rabapUTHbIX MPAMOYTro/IbHUKOB MO PasmMepam BXOAALLNX B COeAUHEHNE
aetanem.
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BbluepumBaHuMe ynpoLLeHHoro n3obpaxeHna HeobxoaMMo HavaTb ¢ pPOHTaIbHOTO paspesa, a 3aTem
BbINO/IHUTL BUA, CBEPXY, Na KOTOPOM LLIECTUYTONIbHUK BNKNCaTb B OKPYXKHOCTb AnameTpa 2d.
OeTtanu coegmHeHns 60NTOM BblYEPUYMBAIOTCA MO YCNOBHBIM COOTHOLLIEHUAM B 3aBUCUMOCTM OT
AnameTpa pe3bbbl d.




YnpouweHHoe M306pa)KEHMe coeguHeHunA 6ontom.

BblyepumBaHMe ynpoLeHHOro n3obpaxeHma HeobxoamMmo HayaTb € GPOHTaNBHOrO paspesa, a
3aTeM BbINOJIHUTL BUA, CBEPXY, HA KOTOPOM LUECTUYTO/IbHUK BMMUCATb B OKPYXKHOCTb AuameTpa 2d.
Mpu BbINOAHEHMN U306paXkeHni B [P cnegyeT yyecTb cieaytoume ocobeHHoCTH:

1. laliKy Ha rnaBHOM M306PaXKEHUN MPUHATO NOKA3bIBATL TPEMS FPAHAMM.
2. Mo FOCT 2.305-68 60ATbl, BUHTbI U LWNWIbKM Ha NPOAO/AbHOM pa3pese n3obparkatoT

HepacceyeHHbIMM. T[aliKy W wWakby Ha w306pakeHUAX Pe3bboBbIX COeAMHEHMUI TaKKe NPUHATO
NOKa3blBaTb HEPACCEYEHHbIMM.

3. CKkpennsemble geTanu LWTPUXYIOT nog yraom 45° B pasHble CTOPOHbl. HakioH
LUTPUXOBKN OAHOW U TOW Ke AeTanun Ao/KeH 6biTb B OAHY W Ty e CTOPOHY Ha BCeX M306parkeHusx.
OAMHAKOBbIM A0/XKHO BbITb M PACCTOAHME MEXKAY MMHUAMM LUTPUXOBKMU.

1. N306parkeHna coeamHeHna BONTOM pacrnonaraloT Ha NoJsie YepTerka paBHOMEPHO, ANS 3TOro

HY)KHO onpeaenuTb pasmepbl rabapuUTHbIX NPAMOYTro/IbHUKOB MO M3BECTHbIM Pa3mepam BXOAALMX B
coeguHeHVe AeTanei U yyeToM HeobXoAMMOCTU BblgeneHusa noaei ona HaHeceHus pasmepoB. 3aTem
BbINO/IHUTbL Pa3MeTKy B BUAEe OCeBbiX (rn1aBHOe U306parkeHue) M LEHTPOBbIX (BMA, CBEPXY) AUHUNA.
Ha mecTe rnaBHOro BuAa v BUAa c/1eBa OT ONMOPHOM NMOBEPXHOCTU 6ONTA OTNIOKUTL BAOJb OCU 6oNTa

pasmepbl ?1, ?2 - TOAWMHY CKpenasemMbix AeTanei, Sm- ToNWMHY Wwaiibbl, Hr - BbICOTY raku, 1 - AnuHy
6onTa.

BbINOHUTL 306 paXkeHue Wanbbl

5. PekomeHayemas nutepartypa

OcHoBHas

1. FOCT 2.315-68 YnpolleHHble M YC/IOBHblEe M306parkeHMe KpenexKHblX AeTanell B COeaUHEeHMUAX.
2. B.C. /leBnuKnit MawwmHocTpouTenbHoe YepyeHume.- M., «Bbiclwan wkona», 1994-260c.

3. C.K. boromonos, NHxeHepHasa rpadmka,- M: «MawwmHocTpoeHue», 2000 -196c¢.

JononHutenbHasn

1. C.K. boromonos, A.B. Bonkos, YepueHune,- M: «MawmHocTpoeHme», 1984-196c.

2. T.H. Monos, C.HO. Anekcees MalwmnHocTponTenbHoe YyepyeHme. CnpaBodHuUK- J1:
MawwunHocTpoeHue, 1986- 181c.

3. P.C. MupoHoBa, b.I'. MupoHoBs UHxeHepHas rpaduka M.: MawmnHoctpoeHue, 2000.
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MPAKTUYECKAA PABOTA Ne11

1. Tema:

« 3cku3bl demaneli »u« Paboyuli yepméx demanu

2. Uenb pabotbl: popMmmnpoBaTh YMEHUSA BbINOIHATL paboune yepTesku

AeTaner «OT PYKU » U C NPUMEHEHUEM YEPTEXKHbIX MHCTPYMEHTOB.

3. MpoaonXKnTenbHOCTb: 4 Yaca

4. MartepuanbHoe U AOKYMEHTa/lbHOe obecneyeHune paborbli:

4.1. fletanu c pe3bboi n 6e3 pesbbibl.
4.2. MeTogn4yeckme pekomeHgaLmm no BbiNOAHEHMIO PaboTbl.
4.3. MnakaTbl: « DNEeMEeHTbI AeTanel MalWmnH », «[1opsa0K 3CKU3NPOBaAHUAY.
4.4. nadunbm: « BoinonHeHMe 3CKM30B AeTanen », « TexHUKa BbINONHEHUA
yepTexKar.

O6wume ¥ TeOpeTUYECKUE NONOKEHUA NPU BbINONIHEHUN PaboTbI:

5.1. YepTéK 1 3CKU3:

YepTéx geTanm ABNAETCA KOHCTPYKTOPCKMM AOKYMEHTOM.
Ecan yepTéxk BbINONHAETCA 6€3 YEePTEKHbIX UHCTPYMEHTOB B INa30MEPHOM
maclitabe, To OH Ha3bIBAETCA 3CKMU3OM.
YepTéxx getanm npegHasHayeH Ana ero UCNoAb30BaAHUA MPU U3FrOTOBAEHUU U
KOHTPONE AeTaNn U AOMKEH COAEePKaTb NCYEPMbIBAIOLLME CBEAEHUSA O HEN.

5.2lpadunuyeckasn yactb yepTeka:

lpaduryecKasa YacTb A0NKHA COAEPKATb MUHMMA/IbHOE, HO I0CTaTOYHOE
KO/INYECTBO N306parkeHnl (BUAabl, pa3pesbl, CeYEHUA, BbIHOCHbIE 31EMEHTbI),
NMONHOCTbIO OTOBparkatowWwmnx GopmMy AeTann U BCeX €€ 3IN1eMeHTOB. HKenaTesbHbli
macwTab M1:1, garowmin npeacTaBaeHMe B AeCTBUTENbHbIX rabapuTax ageTanu.
Menkue anemeHTbl n30bparkatoT B MacwTabe yBenmyeHms. KpynHbie getanu - B
macwtabe ymeHbLeHUA.

YanuHeHHble aetanu - 3To getanm obpaboTaHHble Ha TOKAPHbIX CTaHKaX
n3obparatoT C 0Cblo NapanienbHON OCHOBHOW HAAMWUCH.



5.3®opma petanu u eé anemeHTbl:

Kakyto 6bl cnoxHyto dopmy He MUMena AeTaNb, KOHCTPYKTOP BbINOJIHAET eé

KaK COBOKYMHOCTb MPOCTENLLUNUX FTEOMETPUYECKNX TEN UM UX YacTel. TaK aeTtasnb
Ha puC. 1 COCTOUT N3 3/1IEMEHTOB:
1) yCEeUYEHHbIN KOHYC C OTBEPCTUEM;
2) unnnHAp;
3) napannenenunepg;
4)

)

5) aBa nonbix noayumnnHapa.

ABa napanaenenuneaa ¢ UMAMHAPUYECKON BbIEMKOMN;




Hanbonee wyacto BCTpeYarowmneca 3/1EMEHTDI AETaﬂeVl H WUX
HanmeHOoBaHWME NPOCTaB/1IEHbI Ha PUC. 2

fles

5.4 TeKcToBas yacTb:

TeKcToBas 4acTb A0NXKHA ObITb MUHUMANbHOM U BbINOJIHAETCS B TOM
cnyyae, eCnuv YKasaHUA HEBO3MOXKHO MM HelenecoobpasHo Bblpa3nTb Ha
yepTerke rpadmnyYecKkn Unm ycnoBHbIMU M30bparkeHnamm TecT BbINONAHAETCA
napannesibHO OCHOBHOM Hagnucu Yyeptexa. CoaepaHme 40MKHO BbITb KpaTKMM
N YETKUM.

TexHn4yeckue TpeboBaHUA M31aratoT NO NyYHKTaM B NOC/Ne[0BATE/IbHOCTU:
1) TpeboBaHKUA K CBOMCTBAM MaTepuana, TepMnuyeckon obpaboTke;



2) TpeboBaHMA K KAYeCTBY, OTAE/NKE, MOKPbITUIO NOBEPXHOCTY;
3) AonycTMmble OTKNIOHEHWUS Pa3MepOB.

Hagnucu oTHOCATCA K OTAE/bHbIM 3/1eMeHTaM, BbINONHAKOTCA Ha IMHUAX -
BbIHOCKaX (pMC. 3) Ecnn nUHMA - BbIHOCKA NepeceKaeT KOHTYpP AeTasin, OHa
3dKaH4YMUBaAETCA TO‘-IKOI\;I; €CNn UAET OT JINHUMU - CTpEJ’IKOVI.

Pugagwue comvamoe 38

FOCT 216 7% - 75
== A
- _;- -1
l-.__-_]
{j
ﬂ v
A
"

a) ————r

Puc. 3

PudneHne pna ynpouweHus un306parKeHo 4vacTuyHo. Ha puc. 3B noKasaHa
NMOBEPXHOCTb A, 0 KOTOPOI B TEXHUYECKUX TPEOOBAHUAX MOXKET ObITb 4aHO KaKOM-
TO yKasaHue.

Pugacnur cemuamoe
045 TOLT 1% =73

' Pugsenue ALmenGs
08 rOCT 20676 -75

5.5 HaHeceHue pa3mepos:
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3
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Konnuyectso pa3mepoB Ha YepTexe A0MKHO ObiTb MMHMMANbHbIM, HO
[OCTAaTOYHbIM 417 U3rOTOBNIEHMA U NOCTPOEHUA AeTanun. He gonycKaeTtcs

noBTOpPEHNE OAHOIO N TOroO e pa3mMmepa, Kak Ha M306pa)-KEHV|VI, TaK N B
TEXHUYECKNX TpE‘6OBaHVIFIX.

Ha puc. 3a noKkasaHo, Koraa CTaBAT pasmep paauyca, Koraa AnameTpa

HaHeceHune pa3amepos NNOCKMX GpacoK NOKa3aHO Ha puc. 3B. HaHeceHune
YyrnoB - Ha puc.3e. HaHeceHue pa3smepoB MmexKay OANHAKOBbIMU dN1eMeHTaMU —
Ha puc. 33

Pasmepbl OAMHAKOBbIX 3/1IEMEHTOB HAHOCAT Ha pa3pes3e O4AUH pa3 C
yKa3zaHuem ux Konundectsa (puc. 3n). Mpu oTcyTCTBMM pa3pesa yYKasbiBakOT Ha



BMAE.

Pasmepbl MOryT BbITb NPOCTaB/IEHbI LLEMHbIM cnocobom (puc. 4a),
KOOpAMHATHbIM (puc. 46), KOMBUHMPOBAHHbLIM (puc. 48). He gonyckaetcs
HaHOCUTb pa3Mepbl B BUAE 3aMKHYTOM Lenn, KPOMe C/ly4aes, ec/iv OAUH U3
pPa3MepoB yKa3aH KaK cnpaBoYHbIl (puc. 4r, a).

LlenHo cnocob KoopauHaTtHbIii cnoco6b Kom6buHupoBaHHbI
cnocob
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5.6. NMpeaenbHble OTKNOHEHUA pa3MepoB:

KOHCTPYKTOP HAHOCUT Ha YePTEX HOMUHAbHbIE Pa3Mmepbl, OTHOCUTE/IbHO
KOTOpPbIX ONpeaenaTca npeaenbHo A0NyCTUMbIe pasmepsbl (puc. 6).
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TaK KaK 0TBepCTUE BbIMONHATb CN0XKHee, Yyem Ban (M3-3a 6onblero
KOo/1in4yecTBa MHCTpYN\eHTa), KaK npasunao, npuHNMmaroT CUCTemy OTBepCTMﬁ, B



KOTOpOW nose AonycKa oTBepCTMA onpeaensaoT 6yksoi H. BennumHa kBanuterta B
yu4ebHbIX paboTax MOXKeT bbITb NPUHATA:

7-BN5 TOYHbIX pa3mepoB (rMnb3a umanHapa),

14-pns paamepoB HU3KOM TOUHOCTM (oTBEpCTME nog 6onT).

Y Bana Ana NocafKu C HAaTArOM - ;

AN NOCASKM C 3a30POM - ;

ONA pa3MepoB C HU3KOM ToYHOCTbio — h14.,

O6LLyto 3annCb B TEXHUYECKNX TPEOOBAHUAX O HEYKA3aHHbIX NpeaenbHbIX
OTK/IOHEHMAX HECOMPAraeMbIX pa3mepax HU3KON TOYHOCTM BbIMOJHAKT TAaKUM

obpasom:
1714

H14; h14; + 2

5.7. NpepenbHoe OTKNOHEHUE GOPMbI PACNONOXKEHUA

NOBEPXHOCTEMN:

MpeaenbHble OTKIOHEHUA GOPMbI U PACNONOKEHUA NOBEPXHOCTEN YKa3biBaOTCA

YCNOBHbIMM 0603HaYeHnaAMK (Tabn.1 Tab. 2)

YcnoBHble 0603HaYeHUA OTKAOHEHU (aonycKos) YcnosHble 0603HaueHun
OTKNOHeHuit (aonyckoB) d¢opmbl noBepxHocTeit (no CT CIB 386 —
76) pacnonoXeHua NnoBepxHocTen
(Bbiaeprkka n3 CT C3B 386 -76)
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Cnocobbl HaHeceHus npegenbHbiX OTKNOHEHUWN NOKa3aH Ha puc. 7
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Puc. 7 ‘

Mpw yKa3aHUM B3aMMHOTO PacrnosioKeHUs NoBepPXHOCTeN onpegensatoT 6asy, K
KOTOPOW OTHOCUTCA OTKJIOHEHWE pacnosioXKeHua (puc. 78).

5.8. LLlepoxoBaToCTb NOBEPXHOCTU:

[laxKe oTnoAMpoBaHHaA NOBEPXHOCTb UMEET MUKPOHEPOBHOCTU. bonbLuas
LLepOX0OBaTOCTb OHbICTPO CTUPAETCS, YBE/INYMBAA 3a30p B COEANHEHUN AeTanen,
HapyLaa TOYHOCTb paboTbl.

[Ana 0603HaYeHNA LWEePOXOBATOCTU MPUMEHAIOTCA 3HAKMU:

Puc. 8

Ha puc. 8a cnocob nonyyeHua WepoxoBaToCTn He oroBopeH. Ha puc. 86-
noBepxHOCTb 0bpa3oBaHa yganeHmem cnon. Ha puc. 88 - noBepxHOCTb obpasyeTcs
6e3 cHATMA cnoAa maTepuana (MUTbE, LUTAMNOBKA U T.M.).

BbicoTa h paBHa BbicoTe undp pasmepHbix yncen: H=1.5...3h. BeanuumHa
LLePOXOBATOCTU YKa3bIBAETCA NOA MOJKOWN 3HAKA. ECn BeNMUYMHY LIepoxoBaToCTm
He YKa3bIBatoT, MOJIKY HE NPOBOAAT.

HaHeceHWe 3HaKoOB NOKA3aHO Ha puc. 9.
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Puc. 9 Puc. 10

MNpM yKasaHMM OAMHAKOBOM LIEPOXOBATOCTU ANA BCEX NMOBEPXHOCTEN M3OenuA
0603HayeHne WepoxoBaTOCTM NOMELLAOT B MPAaBOM BEPXHEM YIly YepTexa (puc.
10). Pa3mepbl 3HaKOB U undp npumepHo B 1.5 pasa 6osblue Yem y pasmMepHbIX
yncen Ha msobparkeHUU. 3HaK B CKOOKax O3Ha4yaeT, YTo BCe MOBEPXHOCTU, He
nmetownme o0603HaYeHUA, AOJ/IKHbI UMETb LIEPOXOBATOCTb, YKAa3aHHYK nepej,
3HAaKOM B CKOOKax. Pasmepbl 3HAaKa B CKODOKax paBHbl pa3smepam 3HAKOB Ha
n3obpaxeHun.

Yem Bbile TOYHOCTb PAa3MepPOoB, TEM HUXKE LLIEePOXOBATOCTb. N 6 n 7 KBaAUTETOB
MOXHO B3ATb WepoxoBaTtocTb Ra=2.5mMKm. 3JTa Be/AWYMHA He BWUAHA
HEBOOPYKEHHbIM r1a3om. E€ nonyyaroT Ha WANPOBANBLHOM CTaHKE, NO3TOMY
BbIOMpPAOT ONA  OTAENbHbIX  NMOBEPXHOCTEN. OcTanbHble  NOBEPXHOCTU

NOMy4aloT C LWepoxoBaToCcTbio Ra=5...20mKm.
5.9. CBeaeHuna o matepuanax:

3Tn cBeAeHUA 3aHOCATCA B OCHOBHYH Hagnucb B rpady 3. Cepble YyryHbl
BbiNycKatoTcAa mapok 10, 15, 18, 20, 25, 30, 35. Undpbl noKasbiBatoT npeaen
NPOYHOCTU Ha pPacTAXKEHMUe. Mpumep ob6o3HaueHuna: C425 NOCT 1412-85

BbICOKONPOYHbIM YyryH NnpumeHseTca gna 6bonee 0TBETCTBEHHbIX
AeTanen.
Mpumep o0603HayeHma: B450 TOCT 7293-50

Ctann o6bIKHOBEHHOIO KayecTBa nsrotasnameatotca no FOCT 380-88 ecnu



MapoK oT 0-11 Ao 6-. MoKeT 6bITb KUnaLwen (KH), nonycnoKomHowm (nc),
cnokoiHoi (cn). Mpumep obo3HaveHuna: Ct3nc FOCT 380-88

Cranb yrnepoamcras KayecTBeHHana KOHCTPYKLUMOHHAA U3roTaBNMBaAeTCA No
FOCT 1050-88 mapok 08, 10, 15, 20 n 1.4. YMcno noKasbiBaeT cpegHee
coaepXKaHue yrnepoaa B CoOTbix 40NAX NpoueHTa. NMpumep 0603HauveHums: Ctanb 45
FOCT 1050-88. J/lernpoBaHHble CTann NernpyroTca pas/IMYHbIMU XMMUYECKUMMU
anemeHTamu: xpom (X), Kpemuun (C), mapraneu, (I'), HuKenb (H), megb (4) v T.4.

Mpumep o603HayeHma: Ctanb 657 TOCT 14959-79. Mpu n3rotoBneHUn 13
COpPTOBOro MmaTepurasna 3anucb AONXKHA coepKaTb CBeLEeHMA O COPTaMeEHTe.
Mpumep: Wsennep 20-bIOCT 8240-89

Ct 3nc-2TOCT 535-88

FOCT 8240-89 - ctaBAT Ha wBennep

20 - pa3mep BbicoTbl wBennepa. FOCT 535-80 - cTaHAapPT Ha NPOKAT COPTOBOM
CTa/In MapKK 3, N0/lyCNOKONHOM, KaTeropumm 2.

5.10. 9ckusunpoBaHue.

3CKM3npOBaHME NPOU3BOANTCA B ONpeaesIEHHOM NOCAea0BaTeIbHOCTH, YTO
npeaoTBpaLLaeT OWmnbKu.
1-Aa onepauyma. OcmoTp pAeTann, YACHEHME Ha3Ha4YeHUA, KOHCTPYKTMBHbIX
ocobeHHOCTeM, BbiABIEHWE COMPUKACAOLLMXCA NOBEPXHOCTEN C APYTUM
AETANAMM, NOBEPXHOCTEN, NONYyYaeMbix 6e3 CHATMA cNoAa meTanna.
2-a onepaumsa. HameyaeTcs Uncno n3obpaxkeHui - BUA0B, Pa3pe3oB, CEYEHUN.
BbibnpaeTca rnaBHbI BUA,. [Na3oMepHO YCTaHABANBAIOTCA COOTHOLLEHUA MEXAY
pasmepamu AeTanu.
3-a onepauums. NMogrotaBnmeaeTca ANCT Bymarm B KNETOUKY UAU MUNIMMETPOBKM
dopmata A3 unum A4, HaHocAT 6e3 NINHENKU PaMKy NONA YepTerKa U OCHOBHOM
HaZMNWUCKU, HAMEeYatoT NAoLWaamM B BUAE NPAMOYrO/IbHUKOB U/ OCEBbIX IMHUMN C
rabapuTHbIMM OTMETKaMM, NpeayCcMaTpPMBas MeCTO ANA PAa3MEPHbIX IMHUNA.
4-7 onepauma. CTpoAT TOHKMMU IMHUAMM U306paXKeHUs, HAUMHAA C OCHOBHOM
reomeTpunyeckom Gopmbl U3 YMCIa COCTaBAAKOLWMX AeTanb. OKPYKHOCTH
NOMeLLAIOT B TOYKaxX NepeceyeHma ceTku (puc. 10a).
5-a onepauun. YbeansLwmcb B NPaBMUIbHOCTU M3006paxKeHun, yoanatoT
BCMOMOraTe/ibHble INHUK, 06BOAAT IMHUM KOHTYPA, LUTPUXYIOT pa3pesbl U
ceyeHwms.
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Puc. 10 ' -

6-a onepauma. HameuatoT KOHCTPYKTOPCKHeE 633bl, HAaHOCAT BbIHOCHblIE U
pasmepHblie TMHUN. HWKaKnx M3mepeHunii Npu sToM He Npon3BoaAT. PacctoaHue

mexay pasmepHbiMU TUHUAMU HE MEHEE 10mm.



HaHocAaTt 3Haku wepoxosartoctu (puc. 108).
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7-9 onepau,m MpounsBoasaT obmep AeTanu, BNUCbIBAIOT pa3N\epr|e ynucna
WwpudTOM 5, NapameTpbl LWEPOXOBATOCTU. 8- onepauua. 3aNONHAOT OCHOBHYIO

Ha4nucb.
5.11. YepTtéx petanum:

YepTEXK AeTanun BbINOHAKOT MO 3CKM3Y U OTIMYAETCA TONbKO TEM, YTO
n3obparxkeHune BbINOHAETCA B MacwTabe.

6. MopAaaoK BbINOAHEHUA PAbOTbI:

paduueckune paboTbl BbINOAHAIOTCA B NOCNAEA0BATE/IbHOCTU:

6.1. NonyunTb AeTanb y npenogasartens.
6.2. BbINONHUTb 3CKM3 B TOHKUX IMHUAX COrNACHO pasgeny

6.3. MpocTaBUTb pa3MepHbIe IMHUN N 3HAKM LLEPOXOBATOCTMU.

6.4. MMoNyuYnTb KOHCYNbTALUIO NpenoaaBaTena 0 NPABUAbHOCTU BbINONHEHUA
3CKM3a.

6.5. O6BeCTU KOHTYpP AeTanu, BbIMONHUTb LUTPMUXOBKY Pa3pe3oB, NPOCTaBUTb
pasmepHble YNCNa, 3aN0NHUTb OCHOBHYIO HagMUCh.

6.6. MpeactaBuTb paboTy NnpenoaasaTento.

Fpaduueckaa pabota No15 BbINONAHAETCA MO OAHOMY W3 3CKU30B.
BbinonHAeTcAa pabouunn uepTéx geranu B macwrabe:



1. Bonpocbl ANA CAMOKOHTPONA:

Y70 Ha3bIiBaeTCcsa AeTanblo?
Yem oT/IMYaeTCA 3CKU3 OT YepTerKa AeTanm?
B KaKot nocnenoBaTeIbHOCTb BbINOJ/IHAETCA 3CKU3?

P wnN e

KakMmm coobparkeHnAMM pyKOBOACTBYIOTCA Npu BbibOpe rnaBHOro Bnaa
aetann?

5. N3 Kaknx coobparkeHunin BbIOBMpPatOT BENMUYMHY LWLEPOXOBATOCTU?

6. [Ae Ha 3CKM3e yKa3biBalOT TEXHUYECKNe TpeboBaHMUA?

7. YTO BXOAMUT B CTPYKTYpPYy 0603HaYeHUs matepmana?

8. lomalwlHee 3apaHue:

3aKOHYNTb 3CKM3bl N PabOUUIN YEPTEK.
9. PekomeHayemas nutepartypa:
OcHoBHas

1. TOCT 2.305-68. N306parkeHunn - BUAbI, pa3pe3bl, CEYEHUA.

2. TOCT 2789-73. MapameTpsbl LWWEPOXOBATOCTHU.

3. C. K. boronto6os, Yepuernune, M., «MawmnHocTpoeHne», 1984, c. 170

4. B. C. leBnukmn, MawmHocTpoutenbHoe YyepyeHune, M., «Bbiclian wkona»,
1994, c. 310

[ononHutTenbHaA

1. P.C. MupoHosa, b.I'. MnpoHos NH»KeHepHasa rpaduka M.: MawmHoOCTpoeHue,
2000.

MpaKTnyeckasa paborta N2e12 «CoeguHeHUn cBapHbie»

MpoponkutenbHoCcTb-4 Yaca
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Llenb n copepkaHue NP

Lenb pa6OTbI — Hay4UTb CTYAEHTOB M306pa)-KaTb CTaHAapPTHbIE CBapPHble WBbl U NPaBUIbHO UX

O603Ha‘-IaTb, YUTATb YEPTEKU CBAPHDbIX COE,CI,MHEHMVI.

lpadumyeckan paboTa BbINOAHAETCA NO UHAMBUAYANbHBIM 334aHUAM

Ha ¢opmaTe A4.
Mpw BbINONHEHUM YepTeKa Heobxoanmo:

e [0 aKCOHOMETPMYECKOMY M306paXKeHMIO BbIMOJHUTbL YEPTEXK B ABYX NMPOEKLMAX

(akcoHOMmeTpurueckoe M306parkeHNe He NepevyepUmBaTh);

e OnpeaenuTb Kakue TUMbl WBOB MPUMEHUMbI B KOHCTPYKLMM (Tabn.1);

e  HaHEeCTM yCI0BHble 0603HaYeHMA CBAPHbIX LUBOB COMNacHoO
FOCT 2.312-12;
e HayepTerKe yKasaTb rabapuTHble pasmepsl.

2. CBapHble coeAMHEHUA U LIBbI.

CBaprIMVI coegnHeHNAMUN Ha3blBaeTCA COBOKYMHOCTb AETaHEVI, coegnHeHHbIX CBapPHbIM LLBOM.

PasnunuatoTca cneaytouime Buabl CBapHbIX COEANHEHUM: CTbIKOBbIE, HaX/1eCTOYHbIE Yr/I0BbIE,

TaBpoOBble, TOpLEBLIE. HeKOTOpre KOHCTPYKTUBHbIE 3/1EMEHTbI LUBOB NpUBELEHDbI B Ta6nmu,e 1.

Tabnuua 1
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*B 0603HayeHnn undpa nocne 6yKBbl NOKA3bIBAET KOHCTPYKTMBHbIE OCOBEHHOCTY LUBA.
[lna NpoM3BoACTBA CBAapPOUHbIX PaboT Ha YepTexKe AOMKHbI BbITb YKasaHbl:

e  MecTa Pacrno/ioXKeHUs LWBOB;
e TWN WBa;
e  ero pasmepsbl U gpyrve AaHHble.

MecTo pacno/ioXKeHMA WBa NOKa3blBaOT JIMHUEN - BBIHOCKOW C O4HOCTOPOHHEN CTPEJIKOWN, KOTOPYHO
BbIYEPUMBAIOT CMNJIOLIHON TOHKOMN NMHMEN ToNWMHON S/2 ...S/3. HaKNOH INHNK - BbIHOCKM K IMHWM LLBA
BbinoAHAT nog yraom 30... 600.

LLIBbI CBapHbIX cOeaMHEHMN n306pakaloT:

- BUAMMbBIN - CNNOLWHOM NMHUEN TONLLUHON S;

- HEeBUAMMbIN — LUTPUXOBOW NANHWNEN TOALLMHOMN S/2

O603HayeHNE BUANUMOTO LWBA NULYT HaA, MOJIKOW, HEBUAMMOTO - Mo, NOAKOM.

YcnosHoe o603HayeHue LWBa COCTOUT U3:
1. O603HaYeHUs cTaHAapPTa Ha TUMbl U KOHCTPYKLUK LIBOB.
2. bykBeHHO-uMdppoBOoro o0603HaYyeHMss wWBa NO CTaHAAPTY (cm. Tab. 1)
3. 3HaKa ? v pa3mepa KaTeTa no CTaHAAPTY Ha TUMbl U KOHCTPYKTUBHbIE 3/1EMEHTbI LLBOB.
4. Pasmepa ANMHbI NPOBapMBaeMOro YyyacTKa M 3HAKOB PacnoNOXKeHMA WBoB (ann



NPepbIBUCTbIX LWBOB)
5. BcnomoraTenbHbIX 3HaKOB (CcM.puc.2)

T

DOo3HaAYaHIIe RS

//
_{p,/’

—~— —
N

O803HQYEHU e wbBor

Puc

Puc.2
O6o03HayeHWe CcTaHgapTa Ha TUMbI WBOB NPUHMMALOTCA B 3aBUCMMOCTM OT cnocoba cBapKu.

HEKOTopre BUAbl CBAPKU

| OMYABTOMATUMECKAR CBAPKA TOX |

f rocT i Bua caapku !
'. 5264-80 : Pyunas ayroeas

14771-76 LVTOBAd CBAPKA B 3ALIMTHOM T aie
l 11533-75 | ABTOMaTIAECKaA i |
I

dmocom

1587879 KouraxTHag ceapka 1

BykBeHHO-UNbpoBoe 0603HaYeHUe WBa NO CTaHAAPTY A4/1a pydyHoi ayroBoit ceapku FOCT 5264-80
UMEIOT BUA, ANA: CTbIKOBbIX coeanHeHni — C1...C25; HaxnecTtouHbix — H1, H2,H3; yrnosbix - ¥1...Y10;
TaBpoBbix T1... T11 (cm. Tabn. 1).



Mo gpyrnm Bmaam CBapKM HYXKHO cmoTpeTb cTaHgapTtbl FOCT 11 533-75;

14771-76 v gp.

3HaK____ U1 pa3mep KaTeTa WBa NpMMeHsAeTca Npyn 0603Ha4YeHMM HaXNEeCTOUHbIX, YI10BbIX U
TaBPOBbIX COEANHEHNI. Pasmep KaTeTa - BeinYMHa pacyeTHas. B yuebHbIx yepTerkax ee NPpUHUMAIOT
paBHOM NONOBMHE TO/NLLMHbI CBapMBaeMblx AeTanen. Ecam aetanm pasHoM TONLWMUHbI - BEANYEHY
KaTeTa BbIOMPaAtOT MO AeTaNn C MeHbLUEN TONLLNHOMN.

BcnomoraTenbHble 3HaKM YKasbiBaloT Ha TPeb6OoBaHUSA K BbINONHEHUIO CBapHOTO wWBa (cm.Tabn.3).
BennunHa 3HaKOB COOTBETCTBYET pa3mepy WpndTa Ha YepTerKe.

Tabnunua 3
f Bcenomorarensusbrii ] 3uageHue ‘ Pacnono:kenmne
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PyyHas gyroBas cBapKa No 3aMKHYTOMY KOHTYpY; COeAUHEeHMe TaBPOBOE; KaTeT LWBa 6 MM; LLOB
LaxmaTHbIM, AAMHOM 50 Mmm ¢ warom 100mm.
Mpu HaAMUYKUM Ha YepTeXKEe OANHAKOBbLIX LIBOB, 0003HAaYEHUA HAHOCAT Ha OAHOM W3 LUBOB M CTaBAT €ro
Homep. Ha nonKax Takumx e LWBOB YKa3blBalOT TO/IbKO HOMep WBa (cm. puc.4)

[OCT5264-80-93Q TOLTS284-80-T1-AZ

2001/ AL

rc.d

3. NopAapoK BbinonHeHuA P

3.1. Ha akcoHomeTpuryeckom n3obparkeHnn BbibpaTb raBHbIM BUA, T.€. BUA, AaoWMin Hanbosbluee
npeacraBneHue ob nsgenunu.

3.2. PaameTuTb Nnosie YepTeka HaHeCEHMEM rabapUTHbIX NPAMOYTrO/IbHUKOB IN1aBHOMO BMAA W BUAA
CBEpXYy.

3.3. MpounsBecTn aHanu3 U3genna 4N BbiABAEHMA AeTanel, U3 KOTOpble OHO COCTOUT, U BbIYEPTUTb
aetanu.

3.4 BbibpaTb BUA cBapKM (ana P - pyuyHasa ayrosas)

3.5. Mo Tabnuue 1 onpeaennTb BUA coegmuHeHUA U ero obosHaveHne

Lndpbl nocsie 6yKB NpoCcTaBuTb:

- ANA CTblIKOBbIX - C6; ANA HaxNecTo4YHbiXx — H1;

- Aanayrnosbix — Y 6; Ana 1aBpoBbix — T3.

3.6. BbibpaTb BeAMUMHY KaTeTa CBapKM (cM. pasaen 2)

3.7. No Tabnnue 2 BbI6paTh BCNOMOraTe/ibHble 3HAKU

3.8. MpocTaBUTb Ha YepTeke ob603HaYeHNe CBapKKU (pasmepbl U3a4enna He HAaHOCUTD)



3.9. 3agaHua Ha [P 17 (cm.npunoxkeHue 1)

4. Ipumep Buinonnennn I'P
Sagamue

QUT5264-80-F1{-N3
TP

OCT5264-80-Ys a [OCT5264-80-T3-0¢

X B
S AT T AT L

= | Puc. 5

5. PekomeHayemasa avtepartypa:

OcHoBHasn

1. C.K. boronto6os. A.B. UHKeHepHan rpadmKka. — M, MawwmnHoctpoeHue. 2000. c.207

2. C.K. borontoboB. UHaMBUAYanbHble 3a4aHNA NO Kypcy YepyeHns. — M, BbiCLLan WKo1a.1994.

2. B.C. /leBnuKkunit, MawmHocTpoutenbHoe YepyeHune, M., Bbicwas wkona, 1994, c.272

JononHntenbHan

1. P.C. MupoHoBa, b.I'. MupoHoB UHxeHepHasa rpaduka M.: MawuHocTpoeHue, 2000.

3. I'.H. Nonosa, C.K0.Anekcees. MalWKWHOCTPOUTEIbHOE YEepUYEHME, CMPABOYHMUK,

NN.MawwnHocTtpoeHune 1986, c. 159
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MpakTnyeckana paborta Nel13

Tema: Koneco 3ybuatoe.

Lenb pa6OTbIZ NO3HAaKOMUTLCA C NOPALKOM pacyeTa 3/1eMeHTOB LMANHAOPUYECKOTrO
3y6anoro Kojsieca N Hay4ynTCA BbINO/IHATb 3CKNU3 KOJ1€Ca.

Bpemsa Ha paboTy: 4 akageMmnyecKkmx Yaca.

1. TeopeTnyeckoe 060CcHOBaHME BbINOAHEHWNA PAbOTLI.

LI,MI'IMH,D,pW-IeCKaFI 3y6anaﬂ nepenada npuMeHAEeTCcAa AnAa nepeaadu spaleHnAa
OT O4HOTO Basa K Apyromy, Korga nx ocu napannenbHobl.

PaccmoTpum TepMUHBI, onpeaeneHusa n 0603HauYeHUs, XapaKTepumsytoLne
3ybuyatble nepegaum (FOCT 16530-83, 16532-70). OcHOBHbIMU paboynmm
aneMeHTaMu 3ybuaTbix Kosiec (puc.1) aBnatoTtca 3ybbs - BbICTYMbl Ha KoJece,
nepeparoLme ABUKEHNE NOCPEACTBOM B3aUMOAENCTBUA C COOTBETCTBYHOLLMMMU
BbICTYNamu Apyroro KoJseca.

OKpyxcHOU OenumesbHbIl wae Py - 3TO pacCTosiHUE MeX Ay OAHOUMEHHbIMM
npodumnammn cocegHux 3ybbes No gyre ANNTENbHOM OKPYXKHOCTH.

OCHOBHbIM NapameTpom 3ybuyaToro Koneca ABAAETCA MOOYs1b M - NUHEHas
BE€/IMYMHA B TM pa3 MeHblUe AeNUTeNIbHOro Wara, T.€.

m=P/7T.

CTaH,CI,apTHbIe 3Ha4YeHnA moaynAa npueeneHbl B Tabn.1l

BepuwuHa
3yba

BnaduHa

OkpyxHOCMEb

eepluuH 3ybbea

HenumensHas
OKpYXKHOCIMIb ]



Puc.1



Tabnnuya 1

Moaynu 3ybuatbix nepeaay, mm (FOCT 9563 - 60**)

1-11 1 1,25(1,5 2 2,5 3 4 5 6 8 10 | 12| 16
pAn
2-m | 1,125|1,375|1,75|2,25|2,75|3,5|4,5|5,5| 7 9 11 | 14| 18

JenumenbHas nosepxHocmeo (0eaumesibHAs OKPY#HOCMb ¢ ouamempom d) -

UMAMHAPUYECKan NOBEPXHOCTb 3ybyaToro Koneca, aBaatolLanca 6a3oBon npum
onpeaeneHnn 3ybbeB 1 X Pa3MepoB:

d=P,z /n1 van d*mz.

JenntenbHan NMOBEPXHOCTb OTAENAET rOZIOBKY OT HOXKH 3y6a.

lonoeka 3yb6a ebicomoli h, - 3TO YacTb 3y6a, 3aKNOYEHHAA MeXay
AEeNUTEeNIbHOM NOBEPXHOCTbIO M MOBEPXHOCTbIO €ro BEPLUUH, hg=m.

Hoxtka 3yba ebicomoli hj— 370 4acTb 3y6a, 3aK/II04YEHHAA MeXay
AeNUTeNIbHOM NOBEPXHOCTbIO BNaguH, hf=1,25m.

Boicoma 3yba h - amo paduasnbHoe paccmosiHue Mex oy nosepxHocmamu
8EPWUH U 8MAOUH,

h=(d,-ds)/2, wav h=h,+hf=m+1,25m=2,25m.
lMosepxHocmMu 8epuwiuH (OKpYyHHOCMb 8epWUH duamempom d,) —
UMNnHApn4eCKaa NOBEPXHOCTb, OrpaHN4YMBatloLl,anA 3y6bﬂ CO CTOPOHHDI,
NPOTMBOMNO/OMKHOM Teny 3ybuyaTtoro Koneca,

d,=d+2m, wav d,=mz+2m=m(z+2).

lMosepxHocmb 8naduH (OKpyHHOCMb 8rNaduH ¢ ouamempom df) — ato

LUUAMHAPUYECKasa NOBEPXHOCTb, OTAeNAIWan 3ybba ot Tena 3ybuyatoro Koneca,

d/=d,-2h, van df=d-2hf=mz-2,5m —m (z-2,5).

OKpy»cHasa monuwuHa 3yba S; - 3To paccTtoaHmMe mexay npodmunamum 3yba no

ayre gennten bHOMN OKPYXHOCTH,
St=P1/2=0,57tm.

OKpyMHAA WUpPUHA 8rnaduHsl C; — 3TO PacCTOAHUE MEXAY COCeAHUMM
npodunamm 3ybbes No gyre AeNUTENbHON OKPYKHOCTH,

et=5t.




N306parkeHne ULMAMHAPUYECKUX 3ybuaTbIX Konec

Mpasuna ycnosHoro obo3HavyeHUA 3ybyaTbix Kosec onpegenaet
rOCT 2.402-68:

L.

2.

OKpYKHOCTM 1 06pa3ytoLLMe NOBEPXHOCTEN BEPLLUMH 3ybbeB
N306parkatoTcAa OCHOBHbIMU IMHUAMM (pUC.2).

OKpY*KHOCTM 1 0bpa3yloLme NoBepxXHOCTel BnaguH 3ybbes B
pa3pesax uU ceyeHMAX BbINONHAOTCA OCHOBHbIMU TMHUAMMU; Ha BUAAX
MX A0NYCKAETCA NOKa3biBaTb CN/IOWHbIMU TOHKUMMU IMHUAMM (purc.2).



3. [lenutenbHble OKPYXKHOCTU U 06pa3yloLLme AeNNTENbHbIX

NoBepPXHOCTElM N306paXkatoTca WTPUXNYHKTUPHBIMU TOHKUMM
NMHUAMM (punc.2).

[losepxHocmb [lenumerisHasi
N aaad 108EPXHOCMb
¥

lNosepxHocmb 8rnaduH

Puc. 2

4. Ha rnaBHOM n306paxkeHunmn 3ybyaTbie Koaeca BbIMOJHAKOTCA NOYTH
BCerga B paspese. Ecam ceKywwana N10CKOCTb NPOXOAUT Yepes OCb
3ybyaToro Kosneca, To 3ybbs NOKa3bIBAKOT HEPACCEYEHHbIMM
HEe3aBMCUMO OT YI1a UX HaKNOHa.

5. Ecnm Heobxoammo noKasaTb HanpaBaeHue 3ybbes, TO B6AM3M ocK
KOJieca HaHOCAT TPU CM/IOLWHbIE TOHKME IMHUWN C COOTBETCTBYIOLLUM
HaK/1oHOM (puc.3).

MpaBnaa BbINOAHEHUA PAbOUMX YepTeXKEN LUAMHAPUYECKMX 3yBUYaTbIX Konec
yctaHasnusaet OCT 2.403-75*. B cOOTBETCTBUM C HUMW B NPABOM BEPXHEM YTy
yepTexa NpmMBoaMTCA Tabamua napameTpos 3y64aToOro BeHLa, COCTOALLAA U3 Tpex
YyacTen, pasaenfaemblX OCHOBHbIMU IMHUAMMW: NEPBAA YaCTb COAEPKUT OCHOBHbIE
AaHHble (AN5 U3roToBAEHUA), BTOPAA - AaHHble A5 KOHTPOAA, a TPETbA -
CNpPaBOYHbIE AaHHbIE.



Modynb m (1)
i , Yucno 3ybbes z 2)
€ | Yzon HakmoHa 3yba Pa 3)
= — - T HanpasneHue nuHuu 3yba | — (4)
HopmarnbHbIU UCXOOHBIU | ___ (5)
KOHMYyp
Koagbuuyuerm cmeweHus | X (6)
CmeneHb mo4YHocmu —_ 7)
/LaHHble 0ns kKoHmpons (S)
83aUMHO2O0 10J10XKeHUA
PasHOUMEeHHbIX
npocgpuneli 3ybbes
HenumenbHbiti duamemp | Of 9)
= [ {%} {ﬁ [poyue cnpagoyHbie _ (10)
L_, | OaHHble
e - 10 | - 35
110 " | S
Puc. 3 ~ Puc. 4

OCHOBHbI€e JaHHbIe BK/KOYAOT B cebA:

1. Mogaynb (TOCT 9563-60**). lns BeHUa C NpPAMbIMKU 3yObAMKW -MOAYNb T, a
ANA BEHLA C KOCbIMM 3yBbAMMK - HOPMasibHbIN MOAYAb T, UV TOPLLEBOW
MOAYNb Ms.

2. Yncno 3ybbeB z.

3. Yron HaknoHa 3y6a (34 419 KOCbIX M LWEBPOHHbIX 3yObEB.

4. HanpasneHue nnHmum 3yba (npaBoe nnum nesoe Aas KOCbix 3ybbes U
LUEeBPOHHOE A/ LWEBPOHHbIX).

5. McxoaHbIM KOHTYP (CTaHAAPTU3NMPOBAHHDLIN - ONpPeaenseTca CCbIIKOW Ha
COOTBETCTBYHOLWMIN CTaHAAPT; HECTAHAAPTU3UPOBAHHbIN- Yr1OM Npoduan
as, K03 PUUMEHTOM BbICOTbI FON0BKU fo, KOadPULMeHTOM pagnanbHoro
3a30pa Co M pagnycom 3akpyrnenma ;).

6. KoadppurunmeHTom cmeLLLeHNA UCXOL4HOTO KOHTYpa £, B A,0NAX
HOPMaNbHOIrO MOAY/NA C COOTBETCTBYHOLLMM 3HAKOM.

7. CteneHb TOYHOCTU U BUA conpsxkeHna (TOCT 1643-81). CtaHaapT

ycTaHaBAuBaeT 12 cteneHen ToyHoCcTU (1...12), wecTb BUAOB
conpsaxkeHuii konec n nepeaau (A, B, C, D, E, H) u Bocemb BUA0B A0MNYyCKOB
Ha 6bokoBol 3a30p (h, d, ¢, b, a, z, vy, X). Ana kKaxkgon



10.

CTeNeHM TOYHOCTU YCTAHOBAEHbI TPM HOPMbI: MO KWUHEMATUYECKOMN
TOYHOCTM, NNABHOCTU PaboTbl, KOHTAKTY 3ybObeB KOEC M Nepeaau.
Hanpumep, 3anucb 8-7-6-Ba TOCT 1643-81 o3HayaeT, 4To 3Ta
nepeaaya co CTeneHbto 8 N0 HOPpMaM KMHEMATUYECKOM TOYHOCTU, CO
cTeneHblo 7 N0 HoOpMam NaaBHOCTM PaboTbl, co cTeneHbto 6 No
HOpPMaM conpsaXKeHui Konec B u Buaom aonycka Ha 6oKoBoW 3a30p a.

Bo BTOpO# YacTn Tabnunupl napameTpoB NPUBOAAT:

[aHHble ANA KOHTPONA TO/IWMHbI 3y6a COOTBETCTBYHOLMM METOA0M:
no annHe obuert Hopmanu I, paamepy M nsmepuTesbHbIX POJINKOB,
TO/IWMHA 3yHa No xopae Sy, a TaKKe HOPMbl TOYHOCTHM NO
COOTBETCTBYHOLLEMY CTAaHAAPTY U T.A.

B TpeTbeit yacTn Tabanubl napameTpoB NPUBOAAT:
OnameTp AenuTenbHOM OKpPYXHOCTH d.
Mpoumre cnpaBoOYHble faHHblE, HANPUMEp LIAr 3aLenieHmna, xo 3yba 1

pa3mepbl 31eMeHTOB 3yba ANs KOHTpoNA.

Huxe Ta6J1MLI,bI napameTpoB NpmUBOAATCA TEXHUYECKUE Tpe6OBaHMF|.

Mprmep BbINONHEHMA paboyero YepTerka LMAMHAPUYECKOro 3ybyaToro

Koseca npuseaeH Ha puc. 4.135. NaBHoe nsobparxkeHue Koneca npeacTaBaeHo
NOMIHbIM GPOHTANbHBIM Pa3pPe3oM, a Ha BUAE CneBa N306paKeHo oTBepcTME B
CTynuue ¢ nasom (wnamuamm). Ha yepTerke yKasbIiBalOT: ANAMETP OKPYKHOCTU
BEPLNH d,; WMpUHY 3ybyaToro BeHuUa b; paamep ¢pacok cx45° n pagnychbl
3aKpPYr/IEHMN; LEPOXOBATOCTb HOKOBOW NOBEPXHOCTM 3ybbeB V 1 pabouni
npodunb 3yba (Npm HeobxoamumocTn).

2. MopAagokK BbINONHEHUA 3CKU3a LUINHAPUYECKoro 3ybuaToro Koneca ¢

HaTypbl

2.1 N3mepuTb gMameTp OKPYKHOCTU BEPLIMH d; M NOACYNTATL YMCNIO 3ybbeB z.

2.2 OnpeaenuTb 3HaYeHne moaynsa no dopmyne m=d,/(z+2).
PacueTHoe 3HauyeHWe OKPYrAnTb (Ny4we B 60NbLUYIO CTOPOHY) A0

6MKaNWero CTaHAApPTHOro 3HaYeHua (cm. Tabn. 1).

2.3 PaccumtaTb BCe napameTpbl 3ybyaToro Koseca:

YTOUYHEHHbIN AMaMeTp NOBEPXHOCTM BeplunH 3ybbes d,— ffl /(z+2).
OnameTp genntenbHom oKpy*KHOCTU d—fflZ. AnameTp noBepXHOCTH
BnaauH 3ybbes d/ffl(z-2,5). BbicoTa 3yba k=2,25m BbicoTa ronosku 3yba

ha—ffl



BbicoTa HOXKKM 3yba hf 1,2'5(ffl.

24 T1o nonyyYyeHHbIM AAaHHbIM BbIMONHUTb 3CKM3 3yb4aToro Koseca.
Mprmep BbINOJIHEHUA 3CKM3a HA pPUC.5.
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3. PekomeHayemasn nautepaTtypa u nocobus

3.1 TOCT 16530-83, 16532-70-TepMuHbI, onpeaeneHms un
0b603HaYeHUs, xapaKkTepusyouwme 3ybyatbie nepegaum.

32 T'OCT 2,403-75 - npaBuna BbiNoAHEHMA paboumnx
yepTexen UManHapudeckmnx aybyaTtbix Konec

33 A.M. bpoackumn, NHxeHepHaa rpadumka, M.ACALEMA, 2004



padurueckan paborta Neld

1. Uenb u copepxaHue I'P

PN220 npeaycmaTpmBaeT U3ydeHMe KOHCTPYKTUBHbIX 0CObeHHOCTel cOOPOUHON eauHULbI, ee
Ha3HayeHMA 1 paboTbl, NOCAEA0BATENBHOCTM Pa3bopKM 1 COOPKMK, BbINMOJHEHUSA C HAaTYPbl 3CKU30B
OpUIMHaNbHbIX AeTanel n COOPOYHbIX e4MHUL, BXOAALLMX B 06LLYH0 COOPOYHYIO eAMHMLY, BbINOIHEHME
cneuymnduKaumnii Ha 3T C6OPOYHbIE eANHMLLbI.

Mo pesynbTtaTam P Ne20 BbinonHsaetca P Ne 21, cocTtoAuian M3 cbopoyHOro yeprexa U cneunduKkaLmm Ha
BCIO COOPOYHYIO eanHULLY.

I'P Ne 20 BbINONHAETCA rPyNnamm CTYAEHTOB, KOTOpble pa3bupatoT CO0POUHYIO eANHULY, BbIABAAIOT ee
YCTPOMCTBO, 0COBEHHOCTM M BbINOAHAIT MO 4...5 3cKM308B feTanei u cbopoyHbIX eguMHUL, Ha
MUIIMMETPOBOM bymare namn bymare B KieTouyky popmatom A3 nnu A4.

2. OcHaweHue P

2.1. C6opoyHan eanHMLLA, KOTOPas, COrIAacHO, MHAMBUAYANbHOMY 3afaHuto, cogepKuT 5... 10
OpPUrMHaNbHbIX U 3.. .8 CTAaHAAPTHbLIX AeTaneun.
2.2. MNacnopT Ha cbOPOYHYIO eANHULY, KOTOPbI COAEPKUT N30OparkeHMe 04HOro BMAa COOPOYHOM
eaMHULbI, Aatowel npeacTaB/ieHNe O PAcioIONKEHUN U B3aMMHOM CBA3M COCTaBHbIX YacTen, u
nepeyeHb OPUTMHANbHBIX U CTAaHAAPTHbLIX AETaNeN C yKazaHMeM MaTepuana 1 KoJIMYecTBa UX B U34eNUN.

2.3. MepuTenbHblit UHCTPYMEHT:
- JINHEelKa MeTann4yecKas;
- WTAHreHUUpPKYy/b;
- pesbbomep ANa meTpuyeckon pesbbbi;
- paguycomep

2.4. YepTexHble NPUHAANEKHOCTHU

2.5. WHcTpymeHT ana pasbopKu u cbopKm nsaenms

3. be3sonacHoOCTb TpyAa Nnpu BbinosaHeHuu NP

MonyyeHHan cTyaeHTOM cbOpoYHan egMHMLA UMEET ONpese/ieHHbI BeC U rabapuTbl.
CnepoBaTenbHO, NepeHOCKa, pa3bopka u cbopka cOOPOYHON eanHULLbI, SCKU3MPOBAHNE U U3MEPEHUE
OOJIKHO BbIMONHATHCA aKKYPATHO € cobatofeHnem npasua TeXHUKKM 6esonacHocTu. CTon, AnA BbINOAHEHUSA
paboTbl, 4ONKEH MMETb FOPU3OHTANBbHYO NOBEPXHOCTL. [leTann Ha cTo/le pacnonaraTb YyCTOMYMBO, YTOObI
ns3berkatb UX NageHus. PasbopKy npom3BogMTb UCMPABHLIM MHCTPYMEHTOM, COOTBETCTBYHOLMM
BbINONHAeMOW paboTe. [leTann MoryT MUMeTb Ha NOBEPXHOCTM 3ayCeHLLbl, 334MpPbl, OCTPbIE KPOMKM,
MOBbILEHHYHO LLOPOXOBATOCTb, KOTOPbIE MOTYT MPUBECTU K NOpe3y PyK. Pykn nocne paboTbl BbIMbITb €
MbI/IOM,

Bo n3berkaHne NoBperKAEHMI NOBEPXHOCTU CTONA NN YepTeXKel [O0CKU MO AeTann Heobxoanmo
KNaCTb KAPTOH MAWN IUCT NAOTHOMN Bymaru.

4. NocnepoBaTeNbHOCTb BbiNONHEHUA P
MN3roToBneHme acKkM3a AeTanm u cbopoyHom egmuHMNLbl PEKOMEHAYETCA BbIMOHATL B CleaytoLeit
nocnenoBaTeNbHOCTU:
4.1. NonyumTb COOPOYHYIO eAUHULLY COMNACHO MHANBUAYANbHOIO 3a4aHUs.
4.2. MNo nacnopTy 1 NyTem ocMoTpa camoii C6OpOYHOMN eAMHNLbI O3HAKOMMUTLCA C  Ha3HAYeHUem;
YCTPOMCTBOM M B3aMMOAENCTBUEM €€ YacTel.
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4.3. OnpeaenvTtb NOpPAAOK pa3bopkn 1 cbopkm cbopouHomn eanHMLbl. PazobpaTb 1 cpa3y cobpaTb ee.
4.4, PazobpaTb c6OPOUHYIO eANHULY, BblAENUTb OPUTMHANbHbIE (KOPMYC, KpbIlKa, Ba/, NPOKAaAKa U
T.N.) U cTaHA@pPTHbIE (BOAT, WNUABLKK, FaiKa U T.N.) AeTanu U Bxoaallne cbopoyHble eAUHNULLbI.

4.5. BbINONHUTb 3CKU3bl OPUrMHANbHbIX AeTanein C6OPOUYHON eANHULIbI B COOTBETCTBUM C
MeToANYECKMMM YKazaHnAMM K TP Nel4 n P Nel5

4.6. BbINONHUTbL 3CKMU3blI BXOAAWMX COOPOYHBIX €AMHUL,. ITU 3CKU3bl PEKOMEHAYETCA BbIMNONHATbL
Ha popmaTe A4, TaK Kak B 3TOM Cay4dae cneuuduKaumm Ha HUX SOMNYCKaeTCs BbINOMHATL Ha none
yepTerka HaZ OCHOBHOW Hagnucbto (cm. puc.l)

4.6.1. YCTAaHOBUTb KOIMYECTBO HEOOXOAUMbIX M306paXkeHUin (BUA0B, pa3pe3os, CEYEHUN) U UX
rnasomMepHble MmaclwTabbl.

4.6.2. MpounsBecTM NNaHUPOBKY YEPTEKA, YUNTbIBAA KOIMYECTBO U306parKeHN, UX pa3mepbl, Hanuyue
NPOEKLMOHHbIX CBA3Ei, BO3MOMKHOCTb NPOCTaHOBKM pa3mepoB. OCTaBUTb MeCTO A1 cneundukalmu.
4.6.3. B rnasomepHom maclutabe cnaolWHbIMU TOHKUMWU TMHUAMM BbINOAHUTb 3CKM3 COOPOYHOM eanHULbI.
4.6.4. BbINONHWTb HA 3CKM3e HeobxoaMmble paspesbl, CEYEHUS, BbIHOCHbIE

3/1eMeHTbI, MPOBECTM BbIHOCHbIE U pa3MepHble NMHUKU. Ha uyepTexe

C60pPOYHON eANHNLbI NPOCTABAAIOT:

1.rabapuTHble pa3mepsbl (4AUHA, BbICOTa, LWUMPUHA U34enusa);

2.yCTaHOBOYHbIE U NMPUCOEANHUTE/IbHBIE Pa3Mepbl, YKa3blBaloLME NOJIOKEHNE geTaneil B COOPOUHO
eanHuLe (Hanpumep, PacCTOAHUA MeXAy OCAMU Ba/IOB, MOCAAKY Basla B OTBEPCTUU, PACCTOSHMUA
MEXAY OCAMMU, OTBEPCTUM BO daHLLaX ANA NPUCOEAMHEHUSA K APYTOMY U3AENNULO);

3. 3KCN/IyaTauMOHHbIe pasmepbl (pa3mepbl OTBEPCTUN 414 NPOX0AA KUAKOCTU UM rasa U T.N.)

4.6.5. HaHecTn WTPUXOBKY B pa3pe3ax U cevyeHmnnx, 06BeCcTM KOHTYPHbIE IMHUN KOHCTPYKTUBHbIX
COCTaBAAOWMX COOPOYHON eaMHULLbI.

4.6.6. Monb3yAacb MepUTENbHBIM MHCTPYMEHTOM, MPOU3BECTM HEOOXOAMMbIE 3aMepbl U3AEeNUA U
NPOCTaBMTb Ha 3CKM3e pa3smepbl COMIacHO

rocCT 2.109-73

4.6.7. MpocTaBUTb HOMepPa NO3ULUNA.

4.6.8. BbinonHuTb cneymdukaumio (cm. puc.1).
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4.6.9. 3anO/IHUTb OCHOBHYO HAAMUCh.
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5. HeKoTopble 0c06eHHOCTM BbINOJIHEHUA 3CKM30B C60POYHDIX e4UHUL, BXOAALMUX B C6OPKY.
MprMmep BbINOAHEHMA 3CKMU3a C6OPOYHOI eanHULbI Ha dopmaTe Ad

5.1. Ha ackuse cbopouHoi eauHULbI ciedyeT NpocTaBaATh:

- rabapuTHble pasmepsbl, ONpeaenaloLLne BbICOTY, AAUHY U WUPUHY u3aenua (pasmepsbl:70, 65,24)

- ycTaHoBouYHble (04, 015, 5.55) n npucoegmnuHutenbHblie (50) pasmepsbl, yKasbiBatoline NoaoKeHne
c60pOYHON eanHULbI B 34NN, ITO MOXKET ObITb PAaCCTOSHUE MEXAY OCSIMM OTBEPCTUIN BO dpaaHLAX
ANA NpUcoegMHEHUA K APYromy U3genunto, pacctoaHume nod dyHaameHTaibHble 60/1Tbl, pa3mepbl,
onpegenatowme nonoKeHne getanein npm cbopke gaHHo cOOpoUYHOM eanuHULBI U T.M.

- 3KCNAyaTauMOHHblE pPa3Mepbl, YKa3blBalOWMe KpalHMe NO0XKEHMA NepeMeLlatoLLmnXca YacTen
n3genuns, pasmepbl Nog KatoY, pasmepbl OTBEPCTUIN A5 NPOXOAa HKUAKOCTEN U T.N.

5.2. 9cKkun3 cbOpOoYHOM eaANHULI, KaK U COOPOYHOTO YepTerKa, AOMNYCKAETCA BbIMOHATL YNPOLWEHHO, B
cootBetcTBum ¢ FOCT 2.109 -73, T.e.:

- MenKue anemeHTbl (Gacku, NPOTOYKK, CKPYINEHUS, HAKaTKy), a TaK »Ke 3a30pbl MEXAY 3/1eMeHTaMu
MOXHO He NOKa3blBaTb;

- BWHTbI, 6OATbI, WNUAbKK, 3aKNENKU, WPUDTHI, LUNOHKMK, LWa6bI, raiKku, WNAMHTbI NPU BblYepYUBaAHUK
pa3pe30B, pa3pe3aHHbIX N0 OTHOLEHWUIO K

HMM NPOAOJIbHBIMM NNIOCKOCTAMM, MOKA3bIBAKOTCA HEPACCEYEHHbIMU;

- CNNOLWHbIE Bajbl M OCK B pa3pesax NPoA0/bHbIMM NIOCKOCTAMM NOKA3bIBAOT HEPACCEYEHHbIMMU,
[ONONHUTE/NIbHBIE KOHCTPYKTUBHbIE 3/IEMEHTbI 3TUX AeTanel, NOKa3bIBAlOT C MOMOLLbI MECTHbIX
pa3pesos.

- CMuMUbl MaxOBMKOB, LUKMBOB, 3ybbA KoOJieC, TOHKME CTeHKM pebep KecTKoCTM B paspese He
LUTPUXYIOTCA, €CAM CEKYLLLAA NJAOCKOCTb HamnpasaeHa BAO/Ib OCU MW AJIMHHOM CTOPOHbI 3TOFO 3/IEMEHTa;
- Kn300pakaloTcs  HepacCeYeHHbIMW  TUMOBbIE, MOKYMHble  U3OENUA.

MokKa3bIBalOTCA UX BHELLHEEe oYepTaHue:

- Npu Hannuum B c6OpoUHON eanHMLE psafa OAMHAKOBbIX COeAMHEHWNI, KpeneskHble AeTanu, Bxoasuime
B 3TW COeAMHEHMA MOKa3bIBAOTCA YCIOBHO MM YNPOLLEHHO B O4HOM MeCTe COeAUHEHMA, @ OCTaslbHble -
0CEBbIMU U/IN LEHTPOBLIMU INHUAMMU;

1. Ha sckuse c6OpoYHON eaMHULbI BCE COCTABHbIE YaCTU HYMEPYHOTCA B COOTBETCTBUM C
HOMepaMM No3nuUMin cneumduKraumm.

Mpwu atom:

- HOMepa No3nLMI HAHOCATCA Ha MOJIKaxX JIMHUI - BbIHOCOK, MPOBOAMMbIX OT COCTaBHOM YacTu cOOpoUHOM
eaNHULbI;

- HOMepa NOo3MLMIA YKa3bIBAKOT Ha TEX M30OpaKeHMAX, HA KOTOPbIX AaHHblE AeTaAn NPOELMPYIOTCA KaK
BUAMUMDbIE;

- HOMepa No3uUMIA TPYNNUPYIOT B KOJIOHKY UM pacnofiaratoT napanienbHO OCHOBHOM HagnucK BHe
KOHTYpa u3obparkeHus;

1. pasmep wpundTa HOMEPOB NO3MLMIA Ha OAMH ABa HOMepa 6onblue, Yem pasmep WpndTa,
MPUHATOrO A/1A Pa3MepHbIX YMCes Ha STOM 3CKM3e.
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3. TpeboBaHusa K odopmaeHuto P,

6.1. Bce 3CKM3bl BbINOMHAOTCA HA MUNIMMETPOBOM Bymare nnm bymare B KneTouky. Pasamep dopmarta (A3
nnn A4) BbIbUpPaeT CTYLEHT 418 KaXKA0ro 3CKM3a. ICKM3bl COOPOYHbIX eANHUL, BXOLAALLUX B COOPKY,
BbINO/IHAOTCA Ha dopmaTe Ad, BMecTe co cneunduKaumen.

6.2. CneumduKauma BbinonHaeTca B cootsetctanmn ¢ FOCT 2.105 - 68

6.3. Bce 3CKM3bl BbINONHAIOTCSA B I1a30MEePHOM MacliTabe oT pykn 6e3 npuMeHeHMA YePTEKHOTO
WHCTPYMEHTAa.

6.4. BbINONHEHHbIE 3CKU3bl COBMpatOTCA B aibbom.

7.Bonpocbl ANA CaMOKOHTPOAA

Y10 Ha3bIBaeTCA COOPOYHON eanHULEN?

Kakune petanm cbopoyHoM eanHULLbI Ha3blBAlOT OPUTMHANbHBIMU U CTAaHAAPTHLIMKU?
B KaKoW nocnenoBaTeIbHOCTU BbINOIHAETCSA 3CKM3MpPoBaHMe c6opoYHOM eguMHNLbI?
Kakune pasmepbl NPOCTaBAAOT Ha 3CKM3ax COOPOUHbIX eANHMULL,?

KaK HaHOCATCA HOMepa NO3MLLMIA HA 3CKM3aX COOPOYHbIX eANHULL?

e WwWwN e

8. PekomeHagyemasa amteparypa:

OcHoBHasn

1. TOCT 2.101 -62 Buabl uspenui

2. TOCT 2.108-68 CneundpuKkaums

3. TOCT 2.109-73 NMpaBunaia BbINOJHEHUS YepTEXKeN aeTanei, cbopoUHbIX, 0OLWUX BUAOB, rabapuUTHbIX U

MOHTaXXHbIX

JononHntenbHan

1. TOCT2.305-68 N306pakeHue - BUAbI, pa3pesbl, ce4eHus

2. NeckoB B.C. MawunHocTpouTenbHoe yepyeHune, M:"Bbicwasn wkona",1994, c.317

3. C.K. boroniobos, A.B. BouHoB, YepueHune, M.: "MawuHocTpoeHue", 1984, c.240
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padurueckan pabora Ne15
1. Tema: «JeTannpoBKa cOOpOYHOro yepTexa»

2. Uenb paborbi:
«HayunTbca unMTaTh COOPOUHbIE YEPTEXKM M YepTeKM 0bLero Buaa 1
Pa3BUTUE YMEHUMN BbIMOJHEHUA NO HEMY YEPTEXKEN AeTaNeln B COOTBETCTBMMU C
TpeboBaHnamn NOCT 2.109-73 n FOCT 2.305-69 .3akpenneHne HaBblKOB
BbINO/IHEHMA TEXHUYECKOTO PUCYHKA AeTanun.

3. MpogomxkutenbHocTb: ana npodpeccminn HIC mn MPO — 3 yaca. Ana
npodeccmnn TOM, AC n /1M - 7yacos 30 MUHYT.

4. O6ecneueHue pabortbl:
4.1. YepTex obuwero Buaa co cneumndumkaymen Ha 10... 17 aetanei.
4.2. MeToamnyeckne pekomeHaaumMm no BbiNo/IHEHUIO rpaduyeckon paboTbi.
4.3. Mnakatbl «COOPOUHbIN YepTEX», «HepTex aeTann».

5. O6bwue 1 TeopeTMyeCKMEe NON0KEHUA MO Teme rpaduyeckoin paborbi:

5.1. YTeHue yepTerken obLiero sBuaa u cCOOpPoUHbIX YepTexken

YteHune yepTerken obuiero Buaa n cbopoyHbIx YepTeXken - 3To npouecc
onpeaeneHns KOHCTPYKLMK, pa3MepoB 1 NPUHLUNOB PaboTbl U34eUA MO YEPTENKY.
YTeHune YyepTexken cneayeT BbIMNONHATL B CeAYIOLWEN NOCNeA0BaTENbHOCTY:

1. Mo OCHOBHOM HAANUCKU YCTAaHOBUTb HAa3BaHMeE U3aenna. ITo NO3BONUT
NpeacTaBUTb He TONbKO HA3HAYeHMe, HO B HEKOTOPOM CTeneHM,
YCTPOMCTBO M3AeNuns.

Hanpumep; Ha3zBaHWe KTUCKM» onpeaenseT Haam4une B HUX BUHTOBOWM Napbl UK
MHEBMOLUMANHAPA U 3a*KUMHbIX 3/IEMEHTOB.

2. YCTaHOBUTb, Kakne n3obpakeHna AaHbl Ha YepTexe, YTobbl nyTem nx
COMOCTaBNEHMA MOXHO Oblno npeacTaBuTb GOpPMy UM YCTPOMCTBO U3AENUA.
3. MNo Homepam No3nLMI OTbICKATb Ha YepTeke M3o0bparkeHne Kaxkaou Aetanw,
nx popmy n pasmep. MNpr 3ToM HaZO Y4MTbIBATb MPOEKLMOHHYIO CBA3b
n306paKeHunn, a TaKkKe U To, YTO HA BCeX N30OparKeHnAX B pa3pesax AeTasb
LWTPUXyeTCcA B OAHOM HanpaBAEHUM U C OANHAKOBbIM PACCTOAHUEM MEXKAY
LUTPUXOBbIMWU IMHUAMM.
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5.2. BblnonHEeHUe YepTeken aetanm

YepTex AeTann 4OKYMEHT, coaepKalinii nsobpaxkeHune getannm n gpyrue AaHHole,
HeobxogMMble AN5 ee N3TOTOBAEHUA N KOHTPOAS.

Tak Kak MHorve TpeboBaHMA, NpeabABAAEeMble K AeTaIAM, MOTYT ObiTb BbIMO/IHEHbI
Ha YepTexe Nocse U3y4eHunA CTyaeHTaMu LLeanoro paga cneymanbHbiX NpeameTos,
3a4a4a CTYAEHTOB BTOPOro Kypca Npu BbIMOJHEHUM YEPTEXKEN OrPaHMYMBAETCA
BblABNIEHNEM GOPM, F[PaMOTHOM NPOCTAHOBKOM Pa3MepoB U 3HAKOB LLIEPOXOBATOCTHU
N [,ONYCTUMbIX OTKNOHEHUIN, YKA3aHMEM MaTepumana AeTanu.

MosaTomy nocne u3yvyeHua u KNPOYTEHMA» AETaN NOoAJeXKallen 4eTaMPOBaHNIO
Hago:

1. YcTaHOBUTb KONMYECTBO M306pakeHUn getann, Heobxoanmbix Ana

BbiABNEHMNA ee GOpPMbI, ONpesennuTb rNaBHbIN BUA,

2. BbINONAHUTb YEPHOBOW 3CKU3 AETa/IN U NPOCTAaBUTb Pa3MepHbIe IMHWUU;

3. OnpeaennTb N NPOCTAaBUTb pPasmepbl AeTaNu;

4. BbibpaTb macwTab nsobpaxkeHuna n popmar;

5. CnnaHnpoBatb BMAbl Ha NOME 4YepTeXka, BbIMNONHUTb YepTex C
Heobxo4MMbIMU pa3pe3amu;

6. MNpocTasuTb pasmepbl U onpeaennTb UX 40NYCTUMblE OTKJIOHEHUS;

7. MNMpocTaBUTb 3HAYEHUA LIEPOXOBATOCTU NOBEPXHOCTEN;

8. BbINOJHUTL OCHOBHYIO HAAMNUCH, YKa3aB B HEWN maTepuan AeTanu.

5.3. Bbi6bOp r/1aBHOro BUAa U KOJIMYECTBA N30OPaXKeHUN.

3a rnaBHbIN BMA, NPUHMMALOT TO M30bparkeHne, KOTopoe faeT Hanbonee

nosHoe npeacTaBneHne o dopme 1 pasmepe geTtanun. B KauecTse rnaBHoro BMAa
MOXKeT bbITb:
e Bwug petanu cnepeau;
e  ®@poHTanbHbIN pa3pes;
e CouveTaHue BMAA ¢ GpPOHTANbHbIM pa3pe3om.

[ns KopnycHbIX geTanen rnaBHbIi BUA pacnonaratoT 0b6bI4HO B COOTBETCTBUM C
NX pacnosioXkeHnem Ha cbopoyHom yepTexke. [leTanu yasinHeHHon popmbl (pblyarmy,
PYKOATKU U Ap.), @ TaKXKe aeTann, obpabaTbiBaemble Ha TOKAPHOM CTaHKe (ocu,
BTY/IKM, BUHTbI, MOXOBWKM, Kosieca 3ybuaTtbie 1 Ap.) cneayeT pacnonaraTb Tak, YTobbl
OCb BpalleHuMa 6blna napannenbHa OCHOBHOM HagnucK yepTexa (puc. 1)
HEe3aBMCUMO OT TOFO, KaK 3Ta AeTa/lb Pacno/IoXKeHa Ha YepTerke obuiero Bnaa.

PacnonoxeHue rnaBHOro Buaa ans aetaneit, obpabatbiBaeMbix Ha CTaHKaXx
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[OMKHO COOTBETCTBOBATb MX MOJIOXKEHUIO HA CTaHKE NPU KOTOPOM BbINOHAETCA
HambosiblLee KOIMYecTBO onepaunin (CM. BUHT, 6ONT, BTY/IKA Ha pUCYHKe 16). Ana
fleTanei Ha pucyHKe 1-8 3a rnaBHbIl BUA, cneayeT NPUHUMaTbh GPOHTaNbHbIN
pa3pes, Ha KOTOPOM BbIABAAOTCA, HE TO/IbKO HapYyKHble, HO U BHYTPeHHME popMbl
Aetanu. Ana Takux geTanen Bua cnepeam He HyXKeH.

Puc. 1

PacrnonoeHue Ha rnaBHOM BUAe AeTanem:
a) yanvHeHHo ¢opmbl;

6) Tna Ba/sIoOB U1 BTYJIOK;
B) MaxXx0OBMKM, WKMBbI, 3ybyaTble Koneca

5.4. Ocob6eHHOCTM HaHECEHMS PA3MEPOB.

MpaBnna HaHeCeHUa Pa3MepoB U NpeaenbHbIX OTKNOHeHUN onpeaenenbl FOCT
2.307-68.

C OCHOBHbIMM TPEOOBAHUAMM YKAa3aHHOIO CTaHAapPTa CTYAEHT 3HaKOMUTCA NpwU
BbIMONHEHUW NpeablayLnX rpadpuyecknx paboT, Ho 6e3 yyeTa KOHCTPYKTUBHbIX U
TEXHONOrMYecknx 6a3. Y Kaxkaon agetanum, BXoasauwen B COOpoUHYyo egnHuLy,
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CYyLLEeCTBYHOT MOBEPXHOCTM, KOTOPbIE ONPEAENAIOT MNONOXKEHNE CONPATAaEMON C HEN
AeTann. 9T NOBEPXHOCTM HA3bIBAOTCA KOHCTPYKTUBHbIMK Basamun. B KauecTse
Takon 6a3bl MOKET ObITb HE TO/IbKO MOBEPXHOCTb AETa/IN, HO U IMHUA CUMMETPUM,
oceBafA IMHUA BpaLLeHMA. ba3bl ABAAIOTCA OCHOBHOM A/18 NPOCTAaHOBKU Pa3MepHbIX
JINHNNA.

CHopOoYHbIe YepTeXKM, BbINONHAEMbIE B TUNOrPadmn N3roToBNAAIOTCA B
NPOM3BOIbHOM MaclwTabe. Ha yepTerke HaHeCceHbl TONbKO rabapuUTHble,
YCTAHOBOYHbIE M 3KCNyaTaLMOHHbIe pa3mepbl. YTobbl onpeaennTb Bce pasmepbl
AeTanemn, BXoaAawmx B 3Ty COOPOUHYIO egUMHULLYY, HYKHO HAalTM Ha YepTerXKe CaMblit
60/1bLLION NPOCTaBAEHHbIM pa3mep, 3aMepPUTb ero IMHENKON U BETUYUHY
NPOCTaBNEHHOIO pa3mepa PasfenmTb Ha BEIMUYNHY NMONYYEHHYIO MPU U3MEPEHUMN.
Mony4yaeTtca KoadPuumeHT K, Ha KOTOPbIN HYKHO YMHOXXUTb BCE M3MEPEHHbIE
pa3mepsbl. [pn 3TOM NonyyYaemble pe3yibTaTbl OKPYIAAT 40 LENoro Yncna.
Hanpumep npocTtasnieHHbIn pasmep 100 mm. npu namepeHnm noay4ymnocb 30 mm.

_ 100

K=, * 3,33.3 . [pn 3amepe Ha AeTann KaKoro-To pasmepa nonyumam 9 mm. 9K=9 x

3.3=29.7 mMm.,0Kpyrnme yncno nosayumnm 30 mm.

BTopoli BapuaHT onpeaeneHma pasmepoB — NOCTPOEHUe Anarpammbl (puc. 2)

Ha BepTuKanbHOM ocun oTKkNagbieaem 100mm, Ha ropusoHTanbHOM - 30mm. CTpomm
NPAMOYrO/IbHUK U NpoBoAMM aAnaroHasnb OA. Kaxkabli U3MepeHHbIN pasmep
OTK/N1a4blBAae€M HA FOPU30HTA/IbHOM OCU U U3 3TOM TOYKN BOCCTAHAB/IMBAEM
NPAMOYro/ibHUK Ao anaroHanu OA. Nonyyaem TOUKy B, 3 KoTtopon nposoanm
rOPM30HTa/Ib 40 BEPTUKAIbHOM OcK. [onydaem pasmep geTanu.

BennunHbl npeaenbHbIX OTKAOHEHUM Pa3MepPOoB A5 Pa3/IMUYHbIX COeAUHEHUN
M3y4aloTCa cneunanbHbIMK NpeaMmeTaMu Npm nocaeayrowem obydyeHunun. Ans
BblPAabOOTKN HABbIKOB YKA3aHMA TaKMX OTKNIOHEHMI HA YepPTEXKe MOMXKHO
BOCMNO/1b30BaTbCsA yNpoLweHHon Tabanuen 1.

Tabnuua 1.
Bung coeanHeHuns NpepenbHoOe OTK/IOHEHNE
ANA Bana ANA OTBEepCTUA

MoaBuXKHOE coeaAnHEHNE AeTanew eb6 H7
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(nopweHb — unMAmMHAp)

Henoasu»kHoe npeccoBoe coegMHeHUe aeTanemn né H7
(Ban — BHyTpPEHHEE KO/bLO NOALNNHUKA)

Henoasu»kHoe coeauHeHWe aeTanen C 3a30pOMm elO H10
(BYPTUK KpbILWKKM — KOpNyC)

CsobogHble pasmepbl getanein™ h14; H14

* 3TN OTKNOHEHMA npocTasaATca TY HaZ OCHOBHOW HaZAMUCHIO.

5.7. 3agaHue napameTpoB LLEePOXOBATOCTU

LLlepoxoBaToCTb MOBEPXHOCTU ABNAETCA OAHUM U3 NOKa3aTesiel COCTOAHUS
NOBEPXHOCTHOrO C/10A AeTann. Yem MeHblUe LWepoXoBaTOCTb NOBEPXHOCTU, TEM
MeHbLUe TpeHne 1 n3Hoc, Tem Bblwe KM mexaHnama, NPoYHOCTb U
aHTUKOPPO3UIMHAA CTOMKOCTb AeTann. OgHAKO BpeMs U CTOMMOCTb 06paboTKu pe3ko
BO3pacTaer.

LLlepoxoBaToCTb NOBEPXHOCTM 3aBUCUT OT MHOMMX GAaKTOPOB MaTepmana

AeTanun, MeToZ0B 1 pexnmoB 06paboTKu.

B cBA3M C TEM, YTO 3TUX 3HAHWUI Y CTYAEHTOB Ha AaHHOM 3Tane oby4yeHUa HerT,
3HaYeHMA WepoXoBaTOCTN PEKOMEHAYETCA 3a4aBaTb No Tabaunue 2

Tabnunuya 2
MapameTp WwWepoxoBaToCTH ObpabaTbiBaeMble NOBEPXHOCTM
Ra MKm
20...10 oTBepcTuA noa 60nTbl, conpuKacatowmecs

nosepxHocTu (bnaHubl), conpsaraemble NOBEPXHOCTH,
nmetoLme 6onbLLIOM rapaHTUNHbBIN 33a30pP

10..5 pe3bboBble U rMagKne NOBEPXHOCTN BONTOB, WNUAEK,
raek, Hepaboume NoBepPXHOCTM AeTanemn

2,5..1,25 oTBEepCTUA Nog, WTndTbl, 3ybbA 3ybuaTbix KONEC

1,25..0,63 paboyne NoBEPXHOCTU HANPABAAOLLNX
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5.8. TexHUYeCKU PUCYHOK

3TOT BUA, U306parKeHns AeTain BbINOAHAETCA Ha MUNIMMETPOBKE UK bymare B
KNeTouky. Popmat Ana pUcyHKa BbibMpaeT cTyaeHT. TeXHUYECKMIA PUCYHOK
BbINONHAETCA 6e3 NpMMeHeHUs MHCTPYMeHTa. MNpu HeobxoammocTn n3obparkeHne
[EeNatoT C pa3pe3amun. PUCYHOK BbINONHAIOT C TEHEBOW WITPUXOBKOW. MoapobHee o
BbIMOJIHEHUWN TEXHUYECKOTO PUCYHKA CMOTPUTE METOANYECKME PEKOMEHAALUMN K
rpaduyeckon pabote Ne8.

6. MopAaaoK BbiINONHEHUA paboTbl

lpadunyeckana paboTta cocTomT U3 Tpex paboumnx yepTexen getanem n TeEXHUYEeCKoro
PUCYHKa, KOTOpPble onpeaensaeT npenogaBaTtenb Mo YepTeXy obuwero suaa. Mpwu
BbIMONHEHMU rpadunyeckomn paboTbl HeobXoaAMMO:

1. U3yuntb nonyyeHHoe 3agaHue (pasgen 5.1 meTogmnyecknx ykasaHuim)

2. N3yunTb NOpsAoK BbiNONHEHUA 3a4aHMA (pa3aensl 5.2. 5.7)

3. BbINnonHWUTb paboTy B TOHKMX IMHUAX U MPOKOHCY/IbTUPOBATLCA Y
npenoaasaTtens

4. O6BeCTU KOHTYPHbIE IMHUM YepTEXKaA U BbINOJIHUTb OCHOBHYH HaAMNMUCb

5. CaaTb paboTy Ha NpoBepKy NpenogasaTtento.

7. Bonpocbl ANA CAaMOKOHTpOANA

1.410 MOXKET ABNATLCA FNaBHbIM BUAOM AeTann?

2. Kakne noBepxHOCTU, IMHUM ABNAIOTCA HA30BbIMU NPU NPOCTAHOBKE
pa3mepoB?

3. OT yero 3aBUCUT BEAMYMHA NPeAebHbIX OTKIOHEHWUI pa3mepoB?

4. YTo ABNAETCA OCHOBOWM A/1A HA3HAYEHUA BENMYMHDI LLEPOXOBATOCTM
NOBEPXHOCTU?

8. JomaliHee 3agaHue
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BbinonHeHue yepTerken 3-x getanem n TeXHUYECKOro PUCyHKa AeTanu.
CnucokK nutepartypbl

9. CNMCOK pEKOMEHAYEMOU NTEPATYPbLI.

OcHOBHas:

1. EavHan cuctema KOHCTPYKTOPCKON AOKYMeHTaunn. OCHOBHbIE NOJIOXKEHMS. -
M.: N30. CtaHgapToB. 1982. - 352 c.

2. C.K. boronto6oB UHxeHepHana rpaduka - M. : MawunHoctpoeHmne,2000.-252 c.

3. C.K. boronto6oB YteHune n aetanmpoBaHue cbopoUHbIX YepTerkein Anbbom.-
M.: MawunHocTpoeHune, 1996. -88c.

AononHutenbHan
1. P.C.MupoHoBa, b.I'. MnpoHoB VHKeHepHasa rpadpuka —M.: Bbiclian WwKona;

2000.- 288c.
2. B.C.J/leeaukos MawmnHocTpouTenbHoe YepyeHune, M.: Boicwana wKona 1994
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Fpadunueckan pabora N216
Tema: KuHemaTU4yeckue cxembl TEXHONOTUYECKOoro OGOpyp,OBaHMﬂ.
MpopaonKutenbHOCTb: 44aca

1. Uenb pabotbl: ChopmmnpoBaTb YMEHMA YNTATb U BbIMOJIHATb KUHEMATUYECKNE
cxembl 060pyaoBaHMA

2. [poaomKnTenbHOCTb 6 Yacos

3. MarepunanbHoe 1 AOKyMeHTanbHOe obecneyeHune
3.1. MeTtoamnyeckoe nocobue Ana BbINONHEHUA PabOTbI
3.2. [naHwWweTbl, CTEHAbI

4. O6bwwue 1 TeopeTnyeckme nocobma no teme paboTbl

4.1.06wume cBeieHMs O CXemax

Pa3nunyHble cxembl, NpUMeHAEeMble A1a n3obpaxeHua nsgenmim, Nno3BonAoT
HbicTpee pa3obpaTbca B NpUHLMNE M NOC/eA0BaTE/IbHOCTN 3/1IEMEHTOB TOTO UK
MHOrO YCTPOMCTBA.

Cxemamm Ha3blBaOT KOHCTPYKTOPCKME AOKYMEHTbI, HA KOTOPbIX COCTaBHbIe YacTu
n3nenusa, Ux B3aMmMHOEe PacrosioKeHMe U CBA3N MeXay HUMKN N306pakeHbl YCIOBHO.
FOCT2.701-76 ycTaHaBAMBAET BUADbI U TUMNbI CXem, nx o603HayeHne n obuiue
TpeboBaHMA K BbINMOJHEHUIO CXEM.

B 3aBMCMMOCTM OT XapaKTepa 3/1EMEHTOB U IMHUIN CBA3M CXEMbl NOAPA3AENAKOTCA Ha
BMAbl: KNUHemaTudeckue (K), rugpasnunyeckume (), nHesmatunyeckue (M),
aneKkTpuyeckue (3) n gpyrume.

B 3aBMCMMOCTM OT NpeaHa3HaYeHMA CXeMbl AeNATCA Ha BUAbl U 0603HaYaroTCA
undpamm:

A) CTpyKTypHbIe cxembl (UMdpa 1)- NnoKasbiBatoT 06LLYHO B3aMMOCBA3b COCTABHbIX
YyacTel nU3genma u Bbl4epuMBatoTCa NPOCTbIMU GUrypamm (NPSMOYronbHUKAMK) K
NPAMbIMU TNHUAMU;

B) PyHKUMOHaNbHbIE cxemMbl (LMdpa 2)-NOKa3biBAOT NPOLLECCHI, MPOTEKAOLWME B
nsaenvu;

B) MpuHumunuanbHble cxembl (UMdpa 3)-onpeaenatoT NoHbIN COCTaB 3/1EMEHTOB
n3genua n cBAsb MeXay HUMK, AaBas NpeacTaBAeHUA 0 NpUHUMNE AencTBumA
nsgenus;

') Cxembl coeAMHEHUM (MOHTAXKHbIE)- NOKAa3blBAOT COEANHEHMSA COCTABHbIX YacTel
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n3aenua u mecta NnpucoegmMHeHnA BbiIBOAOB, BbIABAAIOT NPOBOAa, Kabenu,
BOAONPOBOAbI U UX apmaTypy (umdpa 4);

[1) Cxembl noaKkntoueHunii (umdpa 5)- NoKasbIBAOT MeCTa NOAKAOUYEHUN U3AENNA.
LWndp cxembl cocTonT 13 ByKBbI U UMPpbl. Hanpumep KMHemaTMyeckas
NpPUHUMNMANbHasa cxema obo3HavaeTcs K3.

Cxembl BbINONHAOTCA Ha INCTax obuwero popmarta ¢ OCHOBHOM HaANMUCbIO ANSA
YyepTeXKen n Cxem.

Mpu BbINOAHEHUM CXEM He cob1t0Aat0TCA MacluTabbl, AeNCTBUTENBHOE
PacnoNoXKeHNEe COCTaBHbIX YacTen U34ennA MOXKET Ha CXeME He YYUTbIBATLCA, UK
YUYUTbIBATbCA NPUBANIUTENBHO.

dnemeHTbI, BXOAALLME B COCTAaB M3aennin, n306parkatoTca B BUAE YCNOBHbIX
rpapuyeckmnx o603HauYeHuUn, yCTaHOBIEHHbIX cTaHAapTamu ECKA. Cxeme
npucesanBaeTtca 0603HavYeHne n3genns, Kotopoe n3obparKeHo Ha cxeme.

4.2. KunHematuyecKaa NpUHLMUNUANbHAA CXema
B tabanue 1 npusBeaeHbl yCOBHbIE rpaduyeckmne 3iemMeHTbl MalMH U MEXAHWU3MOB
ANA NPUHLUNUANBHbIX CXEM.

KnHemaTtmyeckme cxembl yCTaHaBAMBAOT COCTAaB MEXaHU3MOB M NOACHAIOT
B3aMMOZENCTBUE UX 31eMeHTOB. Karkabi an1eMeHT, n306pa*KeHHbIN Ha cxeme
YCNOBHO, A0MXKEH MMETb cBOe 0603HaYeHWe: NOPAAKOBbLIN HOMEP UM BYKBEHHO-
umMdppoBoe o603HaUYeHMe (PUCYHOK 1)
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5. BbinonHeHue paboTbl
5.1. MonyuuTb 3agaHune y npenogasaTtena
5.2.  Bbl YepTUTb KNHEMATUYECKYIO CXeMY U34eNnA B TOHKUX TNHUNAX
5.3. [1poKoHCynbTMpOBaTbCA y NpenosasBaTtena
5.4. 3aKoHYMUTb BbINO/IHEHMNE CXEMbI U 0DOPMAEHME YepTeXKa

6. Ucnonb3oBaHHaA AnTeparypa:
C.K. boronto6os, A.B. HKeHepHas rpadpuka M.:, "MawmnHocTtpoeHume" 2000r. c. 252
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MpaKTnuyeckaa paboraNel?
Tema. [prmeHeHWe BCNOMOraTe/ibHbIX IMHUIM MPU BbINOJIHEHUU YePTEXKEMN.

MpocTaHOBKa pa3mepos.

Llenb paboTbl: N3y4ynTb NPUEMbI, yNpoLLatoLme NoCTPOEHNA YepTeKa Ha

KoMMbloTepe.

MpoaonxKutenbHocTb paboTbl 4 yaca.

JTa Tema ABNAETCA OYEeHb Ba)-KHOI71, TaK Kak 60/1bLLIMHCTBO qepTe»(eﬁ BbIMONHAKOTCA C
npumeHeHnem BCNnomMmoraTte/ibHbIX NINHUN, ynpoLwarwmnx nx noctpoeHune.

PaccmoTpuM MX NPUMEHEHME Ha NPUMepe YepTexka «BTynka» (pucyHOK 1).
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OTKpbITb popmaT A3, 3aN0THUTb OCHOBHYHO HAAMUCb N COXPAHUTD.

Bkntountb «'eomeTpuma», «FOPU30HTaANbHbIE BCNOMOraTe/lbHble IMHUNU» U
= nNpoBecCTU NMHMUIO NocepeanHe nncTa. BeinonHAeTca YacTb n3obpaxkeHuna snaa

«cnea»:
1 npoBOAUTCA OKPYXKHOCTb gnameTpom 90 mm c ocamu;

2 NPOBOANTCS OKPYKHOCTb AnameTpom 24 mm 6e3 ocel;

3 CTpOUTCA WECTUYTO/IbHMK NO OMMCAHHOWM OKPYXKHOCTU AMaMeTPOM 69 mMm

na noCTpoeHnA rnaBHOro sBmga npoBoAMM ropu30OHTaIbHble BCNOMOraTe/ibHble
rOpnU3oHTaibHblE€ TUHUN, COMNNACHO NOCTPOEHHOIO BMUAa U YepTeKa U BEPTUKAJIbHYIO

JIMHMIO NO PACcno/IOKEHMIO IEBOTO Kpan BUAA (PUCYHOK 2).
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i
BkntounTb «BcnomoratenbHble napannenbHble AMHUN» U NPOBECTU INHUN
napannenbHo nepsom Ha pacctoaHum 10,20 n64 mm. ins storo HeobxogmMmo

o A,
Kakabll pa3 BHOBb BK/OYATb KHOMKY . (PUcyHOK 3)

PUCYHOK 3.

BbibpaB npaByto NMHUIO, MPOBOAMM NapaniesibHO el BCMoMoraTe/ibHble IMHUK
cnesa oT Hee Ha 4 1 30mm (pUCyHOK 4).

/ N\
| (e [y
| l\ L/ /J
PUCYHOK 4.
f_:j

BKkntoyaem KHonKy «HenpepbiBHbI BBOA, 0OBHEKTOBY , MO3BOIAOWMNI He
BK/1tO4ATb HAYa/10 HOBOM IMHUM NPU KaXKA0M U3MEHEHUM ee HanpaBAeHUA U

O6BOAMM KOHTYP B COOTBETCTBUUN C BUOOM C/1EBA U HEPTEKOM, 3aTEM
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FOPU30HTANbHYIO M BEPTUKA/IbHYIO IMHUN U OKPYKHOCTb 10MM a TaKKe 0CeByto
INHUIO BUAA (PUCYHOK 5).

~
D)
|

PUCyHOK 5.
”~

[lna npoBeaeHUA 0CeBOM IMHUMN BKAIOUMTb KHOMKKN «O603HaveHna» “ln — ‘
«OceBble IMHUKU NO ABYM TOYKAM.

npOBeCTVI BCNoOmorartenbrole napannentHblie IMHNUM ONAa NOCTPOEHUA ANAMETPA

il

76MM 1 BKAOUYMB «HenpepbiBHbIM BBOA, 06BbEKTOB» “— Il06BECTN NPaBbIA KOHTYP
BMAA M YA3ANUTb BCE BCMOMOraTe/IbHbI€ IMHUWN.

[nAa 3TOro BKAOYUTL B INMaBHOM MeHI0 «PegaKkTupoBaHue», «Yaanutby,
«BcnomoraTtesibHble KpuBble U TOYKM». «B Tekylem smnae».

MocTpounTb PpacKku 1 CKPyraeHus.

BkatounTtb 0603HaveHne packm —

, YKa3aTb AJIMHY 4MM, LLENYKN Ha
FOPU3OHTA/IbHbIX U BEPTUKANbHbIX IMHUAX. AHANIOTUYHO CTPOATCA CKPYr/IEHUA
(pncyHOK 6).
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PucyHoOK 7.
PUCYHOK 6.

TOHKMMU TUHNAMMU M306pa)+(aETCF| pe3b6a no AHY KaHaBKW, C MOMOLLbIO
BCMNOMOTaTe/ibHbIX TNHUN CTPOATCA OTBEPCTMA AnameTpom 55 u 24 mm cornacHo
yepTerKa.

ﬂ,flﬂ BbIMO/IHEHUA WUTPUXOBKUN CNYHKUT KHOTMKA -I. Nocne BbINO/IHEHUA
LUTPUXOBKN —«CO30aTb 06BEKTY.

LLITpnxoBKa MOKET HE MONYYUTLCA ECAN MEXKAY TMHUAMMN KOHTYPA MMeeTCA
Manemnwmni 3asop.

OTBepctme guameTtpa 10mMm Ha BUAE «CneBa» TaK¥Ke CTPOUTCA C MOMOLLbHO
BCMOMOTATE/IbHbIX IMHUN.
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NNHNAY ]
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TKTY K02 XX XXX
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em | iomod

Bmyrka

Ronton Tooon AT
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Pucynok 8.
YKA3AHNMA 1O BBITIOJIHEHNIO HEKOTOPBIX PASMEPOB

[Ipu yka3annu pasmepoB AMaMeTpoB 53 U 73 MM BKIIOUYNTD «JIMHEHHBIN €

0OpBIBOMY A [ WF_. Ha nanenu cBorictB B okHE «Texkct»-JIK. B HOBOM
OKHE BKJIIOUMThH 3HAK TUaMeTpa , a B rpade «3HaueHuey senuuuny, OK.
Bpiaenute nuHUIO, OT KOTOPOW UAET CTPENKA, U TAHYTh JIMHUIO pa3Mepa 3a
OCEBYIO JIMHUIO JCTAJIH.

VYkazanue pe3nObl: « ABTOpazMep», JIK B okHe maHenu cBOMCTB, BKIIOYUTD
«Mp», «TekcT nociney, «BcraBuTh», « CUMBOIDY, HAWTH 3HAK YMHOKeHUs, OK,
4.

Jnsa nuamerpa 10mMm: JIK Ha okpyxHOcTH, JIK B OKHE manenu cBoucTs, JIK
B rpade «Tekct moay, «20TB.»,0OK, Ha manenu cBoicTB-«IlapameTpsi», «Ha
MOJIKE BJIEBOY», YCTAaHOBUTH yA00HO (panToMm, JIK.

Jns nuamerpa 24mm: kHonka «OKpy»KHOCTbY», «Pa3mepHast TuHU ¢
o0priBoM», «IlapameTps», «Ha monke cieBay, JIK

s packu: «ABtropazmepy, JIK Ha napamnenbHbIx TuHUAX, JIK B OkHE
rmaHeau cBoMcTB, JIK Ha 45 .

Jlureparypa:

KOMITAC-I'PA®UKS.X nns Winlows, [IpakTuueckoe pykoBoICTBO, 4acTh
u 2 1 mrous2002roga AO ACKOH;

B.B. Camconos, I'.A. KpacunpHnkoB, ABTOMAaTH3a1usi KOHCTPYKTOPCKHUX
pabot B cpene KOMITAC-3D, Mamunoctpaeane2009
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MpakTnueckasa pabora Nel5

Tema: BbINOAHEHWE NPAMOYTO/IbHbIX NPOEKLMN rEOMETPUYECKUX TEN B
nporpamme KOMIIAC.

Llenb pabotbl: dopMmnpoBaHME HABbIKOB YyNPOLLEHUA PabOoTbl NpU
BbINONHEHMM NPAMOYTONbHbIX NpoeKuui Ha MK.

NpoAoMKUTENbHOCTD: 24yaca.

MaTepunanbHoe obecneyeHue paboThbl:

1.[lepcoHanbHble KOMNbIOTEPDI
2.HgnBmnayanbHble 3a4aHnA

3.MeToanyeckne matepuanol

Obuire NoAoKEHUSA NPU BbINOJIHEHUN PabOThI:

MpsmoyrosibHbie NPOEKLIMK BCTPEYATCSA BO MHOTUX YepTexkax. PaccmoTpum mnx
BbINONHEHME Ha NpuMepe aeTanu «Kopnyc» (pUcyHoK 1).

OTKpbITb popmaTt A4, 3aN0/IHNTb OCHOBHYHO HAAMNUCb U COXPAHUTD.

»  Haxmute kHonky MNpAMOYronsHUK |_| Ha WHCTPYMEHTaneHOW naHenn MNeomeTpuA
o
#,
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| locne BENOYeHWA KoMaHgel lIpAMOYronbHHWE B HU3KHEA YacTy OKHa CUCTEMEl OTKPLIBaETCH
MNanens ceofcTE. OTgeneHEIE 3NEMEHTEl 3TOA NaHeNW (MoNA, CIMCKW, ONUWK, KHOMKK)
NoO3BONAKT ONpenenyTe CBOACTEA co3gasaemoro obwerta. CocTtae [NaHenn ceORCTE
onpenenAeTcA THNOM co3gasaemoro obbekra. MNocMmoTpuTe, KAKMMKW CEORCTEBAMIW MOMET
obnapgarte npAMoyronsHKE B cucTeme KOMITAC padgui.

Liv1 | 0.0 0.0 KoopowHaTel Nepeoid BEPLUWMHEl NPAMOYTONEHWES.
T2 KoopawHaTel BTOpOi BEPLUWHBI NPAMOYTOMNBHWKE.
BrcoTa BricoTa npAMoyronsHWKA.
Lpiara WnprHa npAMOyToNsHWES.
¥ron | 0.0 = %ron HaknoHa.
IIT Cnocob nocTpoeHuA.
D-::ﬂ@EEr Hanwuwe unn oTcyTCTEME OCEA CUMMETPHK.
Crape [—— |~ Tekyw Wi CTMAL NUHKK.
XXX XX S0 I hid/ A-A
g ~ 35 -~
g iz
- 424 \ &
3
e Az N
s ' A4
E & omb.#12 i
O O
5 M (C}'l )
I LAl 1N LA
= * Nt Nt
g A A
= 78
% - - -
e 9
B
=
:
=
£ TKTY K05 XX XX
&= W ;ﬁ_ T | i LT /{0 L .
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PucyHOK 1.

O6partuTe BHMMaHUe Ha none BbicoTa Ha MaHenn CBOMCTB — OHO aKTUBHO
(BblgeneHo usetom).

Beeaute c knasmatypbl 3HadyeHue 40 mm. Yucno nonager UMEHHO B nose

e BbicoTa .

Tenepb aKTUBHbIM cTano nonae LLnpuHa. Beegute 3HaueHne 98 mm

BbibepeTe «Ha rnas» Ha nose YepTeXKa TOUKY PacnoNoXKeHUA HUXKHEro 1eBoro
yrna npoekuuu rnasHoro suga-JlK. MpamoyronbHUK NOCTPOEH.

XXX XX 50 Y KA |

JEO0 g,

Lot

. Haxmute KHONEY (OceBan NWHKA NoO ABYM TOYEaM ‘_/ Ha HHCTP"_-,fMEHTﬂﬂhHEIﬁ

Eﬁ -

naveny ObozHadvYeHunA

L] C NoOMOLLBHY NPHUEA3KH Bnuxaiwan To4ka YEIHNTe JBe CpedHWe TOYEN
MMOPU3oHTANBHBEX OTPE3K0E. ,D,J'IFI 3TOre nogeednTe KYpCop K CepejlHe BEpXHEro
OTpe3ka. Ha JEpaHe DTDEPEEHTEH Hd3aBdHWe NPpUBR3IKK, d B EpE,ﬂ,HEﬁ TO4Ee OTpEe3Kd
NOABWUTCA 3HAYOK, CEIH,[I,ETEJ'II:ETEI‘_-{I-DLLIIHH 0 EPEEETI:-IEIEHHH NEUBEAIEN. Haxmute neeyw
EHOMEY MEILUW W TOYKZ, OTMEeYeHH3A IH3YEOM, E‘_-HZI,ET EEEIJHKCHF'DEIEHE- AHanorvyHo
YESHUTE CpEedHKIHD TOMEY HUAHHErD OTpe3ka.

B nu#aliwan Tovka

B auv#aliwan Tovka
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A )
+ Haxmute kHonky MapannensHaa npAman u Ha PaclumpeHHON NaHenn KoMaHz
I'IDETPDEHHH BComMorarenbHE I'IF:'HMI:-IK_

ﬁ%?ffﬁﬁ?ﬁ?%@‘?l -

N

#,E},"},G:zﬂi fd s e

/5) ,P:} NapannensHaa npaAMan
MapannensHaa NpAMan

[ 8, &,

o Yramute kypcopom Dazoewlid 00LeKT — oceByH NUHWKD B Noboi ee Touke (Kypcop 1 Ha
PUCYHER).

» DBeegute aHadeHwe 16 MM — paccToAHue ot bazoeoro obbekTa 40 napannensHoR

* PaccrogHue | 16.0

NpAMOR. 3HadyeHwe nonaget e none PaccToanue Ha [aHenw

CBONCTE.

+ Haxmute knaenwy <Enter> gna dukcayum 3HauyeHA — cucTema npegnaraet
haHTOMBI ABYX NPAMBIX, PACNONOXEHHBIX HA 33 8HHOM PAcCTOAHWKM No ofe CTOpPOHLI 01
Bazoeoro obbekTa

TaK ke HabupatoTca pasmepbl 8, 12 u 26mm.

OT BepXxHel ropM30HTa/IbHON IMHMU NMPOBOAMM NMapansieNbHylo Ha 20mMmm a OT Hee
Ha 12mm.

Bknoums «HenpepbiBHbIN BBOA, 06beKTOB» 06BO4MM COOTBETCTBYIOLME
KOHTYpbl.

Bkntoums «PegakTop», «Yoanntob», yAanaem BcrnomoratesibHble TMHUN.
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Bkntoums «PepaKktnpoBaHue», «Ycedb KpUBYO» yaasiaemM JINWHUE INHUN.

MpoBecTn ABa OTpPe3Ka: oAMH noAa yriom 55 apyron noa yrnom -55

[ns n3obparkeHna oTBEPCTUIN CTPOMM NapasieNbHble BCNOMOraTe/ibHble
nAnainHum Ha pacctosiHMM 39MM OT OCEBOM, @ OT HUX Napas/iesibHble N06 MM.

BbinonHAem dacKkm 1 WITPUXOBKY M NPOBOAMM BEPTUKA/IbHbIE BCOMOraTe/ibHble
JINHUN (PUCYHOK 2).
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PucyHoK

PUCYHOK 2.

* Hnone BeicoTa BBeguUTe W 3afIMKCUPYATE 3HAYEHWE —52 MM
¢  [IpAMOYrONBHUE HY#HO NOCTPOWTE C OCAMW CUMMETPHW — HaXMUTE KHONKY C ocAmMM i g rpynne OcK Ha

MaHenu ceoicTe.
*|Buicoza | -52.0 | Whapiara | 98.0 ¥ron | 0.0 - ||H| | CTHﬂb —_—
a0

C ocAMK

WupKHHY NpAMOYIONEHWEA MOMHO 330aTe C NOMOLW B MeIWW. [epemelyaiTe Kypcop BNpaeo 40 KpaiHel npasoi

L]
BCNOMOraTensHoi npAaMoii. MNocne cpabaTteleaHnA NpueAaKkKM TovKa HA KPUEOW 33MKCHPYATE TOUKY LENKOM

MEILLW.
1
1 BricoTa 52.0
LWkpkHa 35,0
—aréi

TOuKE HA KPHEDR
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Ha BUOE CBERXY HYXHO NOCTRPOWTE HECKONBKD DKp"_-,")KHDCTEﬁ, KOTOpblE COOTBETCTEYHIT OTEBERCTHAM W NPOTOYKE.

¢ [lnA TouyHOro pa3aMeLleHWA NEBOr0 BEPXHEND KPENEXHOTD OTEEPCTUA NOCTPOATE BCNOMOTaTENEHYH NPAMYHD,
napannensHyH ropWa3oHTaneHoA OCKH NPAMOYTONEHWKE Ha paccToAHu 14 mm.

»  Hawmure kronky Oxkpyxuocte ") na naxenn MeomeTpus .

» [INA NOCTPOEHWA LEHTPANEHOMD OTEBEPCTHA yKakuTe Touky 1 (npueRaka bnwxafiwan ToYKa) LeHTPa OKDPYHHOCTH.

O

o [lOCKOMBKY OCH CHMMETDUW HA BUAE Ve BCTb, HE¥MUTE KHonky bes oced
CBOACTE.

g rpynne Ock Ha MNaHenw

e C nomowsk npueazkn MNepeceyenune yramute Touky 2.
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[INnA NOCTPOEHWA OKPY#HOCTH NPOTOYKN YEANMTE TOUKY 1 UEHTPA OKPYHHOCTH W TOUKY 2 Ha OKPYHHOCTH.

l.I:l,l'l.'-'-| NOCTROEHWA KPenNedHOore aTBepCTiA YEIHHWTE TOYEHW Ind
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Ha BHOE CBERXY HYXHO NOCTRPOWTE HECKONBKD OTDE3K0B.

» CHauana nocTpoiiTe jBe BCNOMOraTtenkHele NPAMEIE, NapannenkHeIe ropUM3oHTANEHON OCK NPAMOYTONEHIKA Ha
pacCToAHMM 2 MM, OHW Hy3#HEI ANA NOCTPOEHWA pebpa MecTHoCTH.

7
~ L)
t

e Hammute kHonky OTpezok Ha naHenu MeomeTpuA .

e [locTpoiiTe yeTelpe otpeaka: 1-2, 34, 56 n 7-6.
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¥ Ypanute BCNOMOraTenkeHele NOCTROEHWA.

eyl i Luar — NoCTPOEHWE 38PKANBHOIN KOMWW KPENEXHOro 0TEEPCTUA OTHOCWTENEHOMD FOPU3OHTANBHOM OCK
CUMMETpUK fetann. [Nepen konuMpoBaHWeM MCXoAHEE 00bEKTEl HY#HO BolgenuTe. OTBEPCTE COCTONT M3 HECKOMBKWX
INEMEHTOR. AEYX OKPY#HOCTRA W 3Hauka oboanauenna yentpa. Mpynny ofbekTos yao6HO BRIGENATE pAMKON.

¥ HPEKPETHTE BRINONHEHWE TEK‘_-{LIJ'EH KOMaH4kel, eCni OHa aKTWBEHA .

»  [loMecTuTe KYpCOp B MYCTOE MECTO YepTewa Nesee W Bulle oTeepcTuA (kypcop 1). ByobTe BHUMaTeNLHe: —
BHYTPM KypCopa He Jom#Ho DeiTe HUKaKWX obbekToe.

» Haxmute 1 He DTHYCKEHTE NeByH) EHONEY MBILLIK.

»  YOepHWBESA e HEXaToN, NepeMeLlaiiTe Kypcop BHW3 M BNpaso — cucTema ByheT dopMupoBaTe pamky
Bel4eneHnA. MNocne Toro Kak pamMka oXBaTWT OTBEPCTUE, OTMNYCTUTE KHOMKY MEILLK (Todka 2).
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+  Hasmute kHonky Beibop bazoeoro obbekTa u Ha [MaHenu cneynansHoro YnpaeneHuA.

] YiamwmnTe FTOpHI0OHTANLHYHK O0CEBYH) NWHWH — CACTEMA NOCTRPOWT CUMMETPWYHOE OTEEDCTHE.

A -

~ [\
ot

@ -

CihopmupyiiTe elle 0gHY paMEy Bl eneHWA Tak, ytobel oHa 3axeatuna Bce obbekTsl B NEBOI YaCcTW feTanu.

«  Hasmute kHonky MNpepeaTe KomaHgy

»
r A
L [y

11

CTpouTca npaBan YacTb U306paXkeHus.

OcTtanocb NPOCTaBUTb Pa3Mepbl COrNaCHO YepTeKa.

Bonpocbl ansa camoctoaTenbHom paboTol.
1.KaK nocTponTb NpAMOYronbHUK ANA FNaBHOIoO BMaa?
2.KaK noCTpOUTb HAKNOHHbIE IMHMW HA FNaBHOM Buae?
3.470 AaeT NnpMmMeHeHMe BCNOMOraTe/IbHbIX JIMHUIN NPU BbINOIHEHUN YepTeXKa?

4.KaK BbINO/IHAETCA NOCTPOEHME NPAMOYFO/IbHUKA Ha BUAE CBEPXY?
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NlntepaTtypa:

1.KOMNAC-TPA®UKS.X gna Winlows, MpakTnyeckoe pykoBoaCcTBO, YacTnl u
2 1 nioHA2002roga AO ACKOH;

2.B.B. CamcoHos, . A. KpacunbHUKOB, ABTOMATU3aLUUA KOHCTPYKTOPCKMX
pabot B cpeae KOMMAC-3D, MawwnHocTpaeHmne2009

3.Pa3gen CnpaskKa B nporpamme KOMITAC

4. Nnatepuet-pecypcsr: 1) tehkd.com, youtobe.com
2)3d total
3) htthp://ermak.cs.nstu.ru/kg rivs
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MpakTnyecKkasa pabora Ne 19

Tema: coznanue 3D Mojiesieil METOI0M BbIJIAaBIMBAHUS B IPOTpaMMe
KOMIITAC.

Llenb paboTbl: NO3HAKOMUTLCA C OCHOBHbIMW NPUEMaMMU
NOCTPOEHUA OO BEMHbBIX MOAENen METOAOM BblAaBAMBaHUS.

BpeMs Ha BeInoJIHEHUE PAbOThI-2 Yaca.

MaTepuranbHOe obecrieyeHre PabOTHI:

1.IlepcoHasIbHbBIE KOMIIBIOTEPHI
3.MeToan4eckue MaTepuabl

ObLUUE CBEAEHUA

Cuctema TpexmepHoro moaenuposaHma KOMIMAC-3D
npegHa3sHa4vyeHa 4nA CoO34aHUA TPEXMEPHbIX MOAENEN OTAENbHbIX
AeTtanen n cbopoUHbIX eANHUL, COAEPMKALUMX KaK OPUTMHANBHbIE,
TaK U CTaHAAPTU3UPOBAHHbIE KOHCTPYKTUBHbIE 3N1€MEHTDI.
OcHOBHa#A 3aga4a, pewaemasa cuctemomn KOMIMAC-3D-
MOLENNPOBAHME N3AENNN C LLeNbIO CYLLECTBEHHOIO COKpPaLLEHUA
nepunoaa NPOEKTUPOBAHMA N CKOPEMNLLErO NX 3aMyCKa B
NpPoOn3BOACTBO.

Komnac -3D- aTo nporpamma ans paboTbl B onepaLMoOHHOM
cucteme Windows. [103TOMy €€ OKHO COAEPXKUT TE XKE 3/IEMEHTDI
ynpasneHusa, 4to n gpyrne Windows- npuaoxKeHus, Hanpmmenp,
«Co3aatb», «OTKPbITbY, «CoXpaHUTb dain» u T.A.
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[N 3HaKOMCTBA C MHTEPPENCOM CUCTEMbI JOCTATOYHO
OTKpbITb A36yKy Komnac-3D: Cnpaska/ A3byka Komnac-3D/
Ob6uwue ceeaeHmna / OCHOBHbIe 31IeMeHTbl MHTepdeiica.

B «OCHOBHbIX 3nemeHTax nHTepdpenca» paccmaTpuBaeTcs
«NaBHOE OKHO CUCTEMbI» CO BCEMU MPUCYTCTBYOLWMMU B HEM
3/1eMEHTAMM: 3aro/IOBKOM, MMaBHbIM MEHHO, CTPOKOWN COObLLEHUN,
CTaHAAPTHOM, KOMNAKTHOM NaHeNbto U T.4. 3aros10BOK
PACMoONOXEH B BEPXHEW YACTU OKHA, B HEM OTOOpaXKaeTca
Ha3BaHMe nporpammbl — Komnac-3D,Homep e€ Bepcum (B AaHHOM
cnyyae — V15) n uma Tekywero 4okymeHTa. [naBHoe MeHto
PaCcnoN0OX¥eHOo HenocpeaCcTBEHHO NoJ, 3aro/1I0BKOM. B Hem
PaCno/Io¥eHbl BCe OCHOBHbIE MEHIO CUCTEMDI, B KaXKA0M M3
BbINA4aloWMX MEHIO XPAaHATCA CBA3aHHbIe C HUM KOMaHAbl.

N3yyeHune rpadunyeckom cnctemol yaobHee BCEro HauMHaThb C
NOCTPOEHMA HEC/TIOXKHOWN AeTanu. [locTtponm geTtans
«Mnpammnpga», npeacTaBAeHHYIO Ha PUC.2. MO YepTeXKy Ha
pucyHke 1.
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PucyHok 1

PUCYHOK 2.

Puc.1. U306parkeHne nnpammabl, 3/IEKTPOHHYIO MOAENb KOTOPOA
NpPeAcTonUT NOCTPOUTL (PUCYHOK 2).

123



Boibpaem Paiin / Co3patb/ Aetanb. CoxpaHaem AeTanb noj,

nmeHem «lMunupammnaa» (PUCYHOK 3).

OCHOBHOE MeCTO B INaBHOM OKHe 3aHMMaeT «,£I,epeBo mogenunm»,
B KOTOPOM Mbl CMOXEM H86!1I-0,£I,aTb pe3ynbTaTbl HAWKUX

NOCTPOEHUMN.

0-2d & B sbRA|IE B8 EQ QI FOL BRG] Y- %- @ -([%) 0L
310 [F]#4] & [cncrenmin con ) [+] | Iy & ferans () [x| o @9 - | o - -l -
waz2 /6 Mapammpa3 X

0% 288 ernps>snenE

nnnnnnnnnnnnnnnnnnnnnnnnn

Puc.3

... B «CTaHAapTHOM NaHenn» HaXoAATCA KHOMKM Bbl30BA
CTaHAaPTHbIX KOMaHA onepaunii ¢ dainamm n obbekTamu.

=] 4
8@l %

Ha naHenun «Bmna» pacnonoXeHHoM HenocpeacTBEHHO NoA,
«CTaHAapTHOM NaHeNblo», HAXOAATCA KHOMKK, KOTopble
NO3BONAIOT N3MEHATb MacluTab nsobpaxkeHna moaenn,

BB erop<>sue~@ |15 e
H+@ @ng

nepemellaTb U BpaLwaTb M306parkeHne, U3MeHATb Gopmy
npeacTaBneHns moaenn (KapKkacHoe, NolyTOHOBOE

n3obparkeHue n T.0.).

CocTaB naHenu «TeKyll,ee cOCTOsIHME» onpeaenseTcs
PeXXMMOM paboTbl cuctembl. Hanpumep, B pexknmax paboTsbl C
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4YepTerKoM, 3CKM30M AN GparMmeHTOM Ha HEN PACMNOI0KEHbI
cpeAcTBa ynpas/ieHUA KYpPCoOpoMm, CNOAMU, NPUBA3KAMU U T.4.
«KoMnaKTHaA naHenb» COCTOUT U3 «llaHenn nepekntoyYeHna» u
«IHCTpYMeEHTaNIbHbIX NaHenen». Kaxxaom KHonKe Ha «lMaHenu
nepeknryYeHnA» COOTBETCTBYEeT O4HOMMEHHaA
«MHCTpyMeHTanbHasA NaHenby, cogepKawan Habop KHOMOK,
CrpynNNMPOBaAHHbIX MO PYHKLUMOHANbHOMY MPU3HAKY.

[Mpn Ha*KaTUM KHOMKKN KOMaHAbl Ha « MHCTpyMeHTaNbHOM
NaHesIn» U yaepKaHUU e€é B HaXKaTOM COCTOAHUM PALOM C
KHOMKOW noasnaeTcA «PaclumpeHHana NnaHenb», BKAKOYAOLWan B
ceba KomaHAabl AaHHOM rpynnbl. KHONKK, N03BOAIAOWME BbI3BaTb
PaCWMpPEHHYIO NaHes/ib KOMaH4, OTMeYeHbl Ma/IeHbKMM YepPHbIM

TPEeYrolbHMKOM B NMpPaBoOM HNXKHEM YTNY.

pam  Coeumdiwama  Cepsuc  Oxwo  Crpaeka  BubrwoTern
il BPmLq @& FHO»H BDHWE) Y-%- 0@ [ 0

42 | & | @P|Reran tene) [0 B0~ -] 2 - o] &5~ 1
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Mocrpoenne | Minonerma  Sorst

Puc.4.

Moaenb, KOTOPYo NPeACTOUT NOCTPOUTb
(puc.2),uenecoobpasHo pas3genmTb Ha pag NPocTbiX GUryp:
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NPAMOYro/bHasA NPU3Ma B OCHOBaHUU (HUMKHAA YacTb),
YeTbIPEXYroibHan yCeYEéHHan NMPamMmnaa co CKBO3HbIM
UUANHAPUYECKMM OTBEPCTUEM, YETbIPE CKBO3HbIX OTBEPCTUA MO
yr1amM OCHOBAHUSA, YeTbIpe ryXnx oTBEPCTUA B HUMKHEN YacTH
MOJeNU, pacrnoaaratolmecs No OKPYHKHOCTH.

Nna co3gaHmna o6bEMHbBIX anemeHTOB B cucteme «Komnac-3D»
NCNO/Ib3yeTcA nepemeLleHne NAoOCKuxX ¢uryp B NPoCcTpaHcTBe.
[Mnockasa ¢urypa, B pesynbrate NepemeLLeHnUsa KOTopon
obpa3yeTcAa 06bEMHOE Teno, Ha3blBaeTcA 3CKU30M, a CaAaMO
nepemelleHne — onepayuein. ICKn3bl MOTyT pacnonaratbCca Ha
OAHON U3 CTaHAAPTHbIX NJIOCKOCTEN NMPOEKLUUN (FOPU30OHTAIbHOW,
dpoHTanbHOM nnm NnpodunbHON) (prc.4),Ha NNOCKOWN rpaHu
CO34aHHOr0 paHee 3/1IeMeHTa UM Ha BCMOMOraTe/IbHOM
NNOCKOCTU. ICKMN3bl CO34AIOTCA CPeACTBAMM NJIOCKOTO YepPUEHMUS
N COCTOAT M3 OAHOI0 NN HECKONIbKMUX KOHTYPOB.

Ha naHenu «Jlepeso moaenu» npu «Liefyke» Ha Ksagpare ¢
KPEeCTUKOM NOoABAAETCA NOACKa3Ka PACNO/IOKeHUA NNOCKOCTEN
NPOEKUUA U KOOPAMHATHbLIX OCEN X, Y U Z.

OcHoBaHuWe moaenn byaet pacnonaratbca Ha naockoctu XY,
Bble/1IAeM 3Ty NNOCKOCTb N1€BON KHOMKOM Mbiwin (ganee - JIM). B
naHenun «Tekyuwee coctoaHue» JIM HaXXMmaem KHOMKY
NOCTPOEHUA 3CKM3a.

OcHoBaHWe Nupammabl NpeacTaBaseT cobor NPAMOYro/IbHUK C
pasmepamm 60 x 100 mm.

AKTUBMPYEM MHCTPYMEHTANIbHYIO NaHenb «feomeTpua»,
BblbMpPaem MKOHKY «BcnomoraTenibHaa npamasn»,
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rOpn30oHTaIbHasA, NPOBOANM €€ Yepes LEeHTP ocel. Boibupaem
«MNapannenbHaa npamasa», pasmep 30 mm, akTUBUpyem 2
napannenbHble NPAMbIE K TOPU30HTa/IbHOM Npsmon. [poBoamm
yepes LEHTP OCeN BEPTUKA/IbHYIO NPAMYIO, BblIbUpaem
«MapannenbHaa npAmaa», pacctoaHme 50 mm U aKTUBUpPYEM 2-e
BEPTUKANbHblE NPAMbBIE.

OCHOBHOM IMHMNEN CTPOUM MPAMOYIrONbHUK BbiCOTOM 60 MM H
wmpmHon 100 mm. Mo OKOHYAHMKN NOCTPOEHUA HAXKUMAEM
KHOMKY «Stop» Ha naHenn cneymanbHOro ynpaBneHusa. 3aBepLumns
NOCTPOEHME N PeJaKTUPOBaAHUE 3CKM3a, HE0OX0AMMO BbINTU U3
HEero, OTXaB COOTBETCTBYIOLLYIO KHOMKY B NaHenn «TeKkyuiee
cocToAHue» - «3cku3» (Puc.4)

«MaHenb CBOMCTBY CNYKUT AN1A yNpaB/eHUs NPOLLEeCCoOM
BbINOJIHEHMA KOMaHAbI: 334aHMA Pa3MePOB, YKa3aHUA LeHTpPa,
HanpaB/eHWs BblAaBANBAHUA, YKIOHOB U T.4. Ha Hel
PACNO/IOXKEHbI OZIHA U/ HECKO/IbKO BKIaZ0K U «laHenb
CNeunanbHoro ynpasaeHma».

K noctpoeHuto acknsos B «<Komnac- 3D» npeabasnaerca pag,
TpeboBaHMM: 3CKM3 AONKEH NPEACTAaBAATb COOOM 3aMKHYTbIN
KOHTYP, BbIMO/HEHHbIN CM/IOWHON OCHOBHOW NMHUEN. BHYTpU
KOHTYpa 3CKM3a MOTyT coAeprKaTbCA OANH UM HECKOJIbKO
3aMKHYTbIX KOHTYPOB. 3CKM3bl MOTYT pacnoaaratbCa Ha
CTaHAAPTHbIX MNJOCKOCTAX NPOEKLUMIM, HAa NJIOCKOCTAX paHee
CO34aHHbIX 3/1IEMEHTOB AEeTa/ N, a TaKKe Ha BCMOMOraTe/IbHbIX
NJI0CKOCTAX, KOTOPbIE MOXHO MNOCTPOUTb CAMOCTOATE/IbHO C
NOMOLLbIO cpeacTs «BcnomoratenbHom reometTpun» (puc.3).
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KOHTYyp B 3CKM3e Bceraa CTpouTca ctuaem amHum « OCHoBHasa»
(cMHME NMHUK); KOHTYPbI B 3CKU3E HE A0/IKHbI NepeceKkaTbCs N He
NO/IKHbI UMETb 06 MX TOYEK.

CTpoKa coobuweHuni pacnonaraeTca B HUXKHEN 4acTu
NPOrpaMMHOro okHa. B Hen noaBnAKTCA pas3nYHblie coobLeHmns
N 3aNpPOCbl CUCTEMbI. ITO MOXKET bbITb: KpaTKaAa MHPopMaLma o
TOM 3/1IEMEHTE 3KPaHa, K KOTOPOMY NoABEeAEH KYPCOpP;
CoObLLEHNE O TOM, KaKMe HYXXHO BBOAMUTb AaHHbIE; KpaTKas
nHopmayma No TEKYLLEMY AENCTBUIO, BbIMOTHAEMOMY
cuctemon. Heobxoanmo BHMMATENIbHO C/1IeANTb 33 COCTOAHUEM
«CTpOKM coOobLEHNN». ITO MOMOKET NMPABUIBHO PearnpoBaTb Ha
3anpocbl U coobueHna cnctembl M n3berkatb OWMBOK Npu
BbIMO/IHEHMW MOCTPOEHUMN.

[MocTpoeHme TpexmepHOM TBEPAOTE/IbHON MO4ENN
3aK/1l04aeTCca B NOCNeA0BaTE/IbHOM BbINOJIHEHNM ONepauumn
0bbeagMHEHUA, BbIYNMTAHMA M NepeceyeHna Hag NPoCTbIMU
06beMHbIMM 3NeMEHTaMK (NPU3MaMKn, UMAUHAPAMMU,
nUPamnaamm, KoHycamu u 1.4.). MHOroKpaTHO BbIMOHAA 3TU
NPOCTble onepauun Hag PasANYHbIMU OO BEMHBIMU 3/IEMEHTAMMU,
MOKHO MOCTPOUTb CaMyHO CNOKHYIO MOAEND.

BbicOTa OCHOBaHUA Nnpamumnabl coctasnaeTt 20 mm.
AKTUBU3MpPYEM KHOMKY «Onepauna BblgaBameBaHmnA», Haxas JIM
«PepaktTnpoBaHue getanun» Ha «llaHenn nepeknroyeHna».

B «MaHenn cBOMCTB» NPUCYTCTBYIOT YETbIPE BKAAAKM:
«MapameTpbl», «TOHKaA cTeHKa», «Pe3ynbTtaty, «CBOMUCTBA»
(pnc.5). Bo Bknaake «lMapameTpbl» YKa3bIBAETCA KOHTYpP (3CKM3
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1), B COOTBETCTBUM C KOTOPbIM AeTaNb NPUMET 0OBEMHYIO Ppopmy,
HanpasB/aeHWe NOCTPOEHUA (YepHOM NPO3Pa4YHON CTPENKOM
YKa3aHO Ha MOAeNn), paccToaHUE, Ha KOTopoe Heobxoanmo
BblAaBUTb 3CKU3 (YKa3zbiBaem 20 MM), YKNOH U Yron YKAOHa. Bo
BKNaaKe «TOHKaa CTeHKa» HeobxoAMMO yKa3aTb TUM NOCTPOEHMUSA
TOHKOMN CTEHKW. Bbibpaem «HeT», noapasymesas, YTo AeTab
cnaowHan (He nonasn), 6€3 TOHKMX CTEHOK.
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Derans (Ten-1)

Puc.5. PegaktupoBaHue napameTpoB onepauum BblaaBanMBaHUA

Bo BKN1agke «CBOMCTBA» MOXHO OTPEAaKTUPOBATL LBET,
NPO3PayYHOCTb U AP. ONTUYECKNE CBOICTBA 31eMeHTa. Mo
3aBepLeHnmn peaakTUPOBaHMNA HaXKMMaeM KHOMKY «Co3aaTb
06beKT» (UEpHaA CTPeNoYKa),KOTOPYHO HEOOXOANMMO HAXKMMaATb,
3aBepLuana nbyto onepauunto. Npoobpas byayuiero oCHoOBaHUSA
n3obparkaeTca B OKHe peaakTUPOBaHMA AeTaau NPOo3pPadvHbIM
napannenenunegom. Monyumslueeca oCHoBaHUE Ha puc.5.
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B neBoit YacTM NporpaMmMHOro OKHa pacrnosiaraetca Aepeso
mogenun. [lepeBo moaenun- 3to rpadpuyeckoe npeacraBieHue
Habopa 06bEeKTOB, COCTaBAAOLWMX Moaenb (puc.5).

KopHeBol 06beKT [lepeBa — cama MOoAenNb, T.e. AeTalb U
cbopKa. NMnKkTorpammbl 06 bEKTOB aBTOMATUYECKM BO3HMKAIOT B
[lepese moaenu cpasy nocae co3aaHmsa 3TUX 0O bEeKTOB B
moaenu. B okHe [lepeBa oTobparkaeTtca nocseno0BaTelbHOCTb
NoCTpoeHns moaenun (cnesa).

Cuctema KOMMAC-3D pacnonaraet pa3Hoobpa3HbiMu
onepauvamMmn ana NocTpoeHna o6 beMHbIX 3/IEMEHTOB, YeTbipe U3
KOTOpPbIX cuMTatoTca 6a30BbIMM, PacnoaararoTcA Ha
WHCTPYMEHTA/IbHOW NaHenn peaakTMpoBaHNA AeTasu.

Onepauus BblAaBAINBaHUA — 3TO BblAaB/IMBaHNE 3CKM3a
nepneHAMKYASPHO ero NA0CKOCTH.

Onepauua BpalleHMs — 3TO BPaLLLeHME 3CKM3a BOKPYT OCH,
NnexKallen B ero N10CKoCTMy.

KnHemaTtmnyeckas onepauma — 3To nepemelleHne 3CKM3a BA0Nb
HanpPaB/AIOLLLEN.

Onepau,vm no ce4yeHnAm — 3TO NOCTPOEHUE obbemHoro
a1eMeEHTAa NO HECKOJ/IbKUM 3CKN3aM (CE‘-IEHVIFIM).

[ns yeTblpex 6a30BbIX onepaumin, gobaBnawWMX maTepuan K
MO/Je/IN, CYLLLECTBYIOT aHa/I0TMYHbIE OnepaLunm, BblumMTarowme
maTtepuann.

Onepauma MoKeT UMEeTb A0MNO/IHUTE/IbHbIE BO3SMOMKHOCTH
(onuumn), KoTopble NO3BONAOT U3SMEHATb NN YTOYHATL NPaBUAA
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nocTpoeHua o6 bEMHOIO anemeHTa. Hanpumep, ecam B onepauum
BblAAB/IMBAHNA MNPAMOYro/IbHUKA A0NO/IHUTENIbHO 3a4aTb
BE/IMMMHY U HanpaB/AeHWUE YKIOHA, TO BMECTO Npu3mbl byaeT
NOCTPOEHA YCEYEHHAA NUpamuaa.

Mpouecc co3aaHma TPEXMEPHOM MOAENN 3aK/104YaeTCA B
MHOrOKpaTHOM A06aB/IeHUN AU BbIYUTAHUM A0NO/THUTE/IbHbIX
06bemoB. MNpumepamm BbluMTaHMA 0b6bema 13 getanum moryT
6bITb pa3nMYHble OTBEPCTUA, MPOTOYKU, KaHABKMK, Nasbl, a
npumepamm nobasneHna obbema — 606bIWKK, BbICTYNbI, PEOpPA.

NOCTPOEHUE MOAENIU

MocTpons npuamaTnyeckoe ocHoBaHue (napannenenunen),
NPUCTYNaem K CO3aHUI0 YCeYEHHOM nnupammabl. [ns
NOCTPOEHUA HUMKHETO KBaZpaTa C pasmepamm CTOpoHbl 40 mm,
NJI0CKOCTb PUCOBAHUA 3CKM3a BblIOMpPaem Ha BEPXHEN NIOCKOCTU
oCHOoBaHMA (pnc.5) IM — «3cKkus». AKTUBU3UPYEM
MHCTPYMEHTaIbHYIO NaHenb «feomeTpusa», Bbibnpaem
pPUCOBaHME MHOroyro/ibHMKa, pacnosaiaras ero Tak, Kak NoKasaHo
Ha puc.l.

Ha «lMaHenn cBONCTBY» 3a4aEM: KONNYECTBO BEPLLUUH -4,
pPUCOBaHWE MHOIOYrosibHMKAa NO BMUCAHHOM OKPYXHOCTH,
anameTtp Kotopou 40 mm, yron HaknoHa —45.

Cnegyetr obpawatb BHMMaHWE Ha YKasaHua «CTPOKM
COODOLLEHMNN» B HUXKHENM YaCTM OKHa, U BBOAUTb Te AiaHHble,
KOTOpble 3anpallmBatoTca. 3aBepllaem Co3aHue 3CKM3a, OTKaB
KHOMOYKY «3CKM3» Ha NaHenn «TeKyll,ee COCTOAHMEY.
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Puc.6.

[nAa NnoCcTpoeHnsa BepxXHEero KeagpaTta nupamuabl C pa3mepom
cTOpOHbI 30 MM, HEOBXOAMMO NOCTPOUTL MAOCKOCTb,
napanienbHy0 OCHOBAHMIO N OTCTOSALLYIO OT €ro BEpPXHEN
NIOCKOCTU Ha paccToAHUN 50 mm. AKTUBU3MPYA BKAAAKY
«BcnomoratenbHaa reomeTpua», Bbibupaem «CMeLLLeHHYO

NTOCKOCTb».

B KauecTBe 6a30BOM NIOCKOCTU YKA3blBAEM BEPXHIOKO
NJI0CKOCTb yCeYEHHOW NnMpammabl. lMocTpoeHne cMmeLleHHOM
NJI0CKOCTM 3aBepLUAaEM HaxKaTuem KHOoNKKU «Co3aatb 06beKT» U

«Cton» (puc.6).

JCKM3 KBagpaTta Cc pa3amepom CTOPOoHbl 30 MM CTPOMM Ha
CMELLEHHOW NJIOCKOCTM TaKUM e 06pa3om, Kak NOCTPoOUNU
HUXHUN KBaApaT — BbI3BaB PaCLUMPEHHYIO NAaHEe/Ib KOMaHA,
KHOMOYKOM « MHOFOYroZIbHUK» UKW Yepes3 raBHOE MEHIO:
NHcTpymeHTbl / TeomeTpusa / MHOroyrosnibHUK.
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[lapameTpbl NOCTPOEHUA Te XKe: NOCTPOEeHMEe MHOIoyroJibHMKa
NO BMMCAHHOM OKPYXHOCTU, ANAMETP OKPYKHOCTU 30 MM, yron
mexay Katetom n ocamm X unn Y 45.

dopmupoBaHuMe TBEPAOTENBHOM MOAENN NTUPAMUAbI
BblNnosIHAem «Onepauuna sblgaBanBaHuA», «llo ceyeHmnam». B
CMUCOK CeYEHMIN BHOCUM 3CKU3bl BEPXHETO U HUXKHero (2 1 3)
OCHOBaHUW Nupamuabl, Bbibpas nx B «lepese moaenmn». o
KomaHae «Co3aaTb 06beKT» noay4yaeTca nMpamuaa Ha puc 7.

“ULPAGAPH % 208 erop<rae @

Puc.7/.
Bo BKnaake « TOHKaA cTeHKa» BblbMpaem «HeT» TOHKOM CTEHKMW.

Kpyrnoe otBepctune guametpom 20 mm n 4 oteepcTma
anametpom 10 mm BbINOAHAEM HA NNOCKOCTMU, TaK KaK OHU —
CKBO3Hble. Bbibupaem HanpaBieHMe BblAaBAMBaAHUA 3CKU3a,
rnybuHa Bbipesa — «Yepes BCé», npoBepAaem TUM NOCTPOEHUS
TOHKOW CTEHKM B COOTBETCTBYIOLLLEN BK/IaAKe — KHET» TOHKOM
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CTEHKMW. 3aBepluaem onepaumio HaxKatmem KHonok «Co3aaTtb
0b6beKT». Puc.8.
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[Mpn NOCTPOEHMNM B 3CKMN3e, OTBEPCTUN AnameTpom 10 mm,
LenecoobpasHoO NCNOb30BaTb «BcnomoratenbHble NpAMbIe.
BcnomoraTtenbHble NpAMble MOXHO Bbl3BaTb, aKTUBMPOBAB
naHenb «feomeTpusa» yepes rnaBHoe meHto: MHCTpyMeHTbI /
f[eomeTpua / BcnomoratenbHble npamble / BepTUKanbHas
npamasn / FlopusoHTanbHasa npamasn / MapannenbHasa npamas.

[Ona BToporo cnocoba nocTPOeHMA CKBO3HbIX OTBEPCTUM B
NPAMOYro/IbHOM OCHOBAHMU, BbIbMpPaem NAOCKOCTb PUCOBAHUA
3CKM3a Ha BEPXHEN UM HMXKHEN NNOCKOCTU. OKPYKHOCTb
aAnameTtpom 10 MM MOXKHO HapncoBaTb, CTPOro He
NpUAEPKNBAACL €ro TOYHOro MeCTOMNON0XKEHUH,
npmMban3nTenbHO 6anKe K yray OCHOBaHUA. YKa3aTb TOYHOE
MECTOMONOXKEHNE 0O bEKTOB C MOMOLLbIO BO3MOXHOCTEMN
napameTpPUUYeCKOro YepyeHumA.
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OTKpbiBaem BKNaaKy «Pa3mepbl», Bbibupaem «JIMHENHbIN
pasmep» nnm «Astopasmep». 3a4aém PacCcTosiHME OT LeHTpa
AeTanun A0 LEeHTpa oTBepCTMSA (TOYKM OTMEYEHbl Ha PUCYHKe
YepPHbIMU CTPEJIKAMM ) B TOPU3OHTA/IbHOM U BEPTUKAIbHOM
HanpasaeHun. B «MaHenn cBOMCTB» YKa3biBaeéM COOTBETCTBEHHO
FOPU30HTA/IbHbIN MU BEPTUKANBHbBIA TUN 3343aHUA IMHENHOTO
pasmepa. CornacHo yepTexy, oTBepCcTUE B OCHOBAHUM
pacnonaraeTca Ha pacctoAHuM 40 mm B NpogosibHOM 1 20 mm B
nonepeYyHoOM HanpaBAEHUN OT LLeHTpa. B cTpoKe «BbipaxeHune»
3342éM TOYHOE 3HaYeHMe pasmepa.

[na Toro, 4Tobbl Pa3MHOXUTb OAMHAKOBbIE 0ObEKTLI, B
Komnac-3D npeaycmoTpeHa onepaums co3gaHna Mmaccusa.
MaccmB MOXKHO CO34aTb B 3CKM3e ANS PAAA FeOMEeTPUYECKNX
anemeHTOoB. [pK co34aHNM 3CKM3a: aKTUBU3MPOBAB
MHCTPYMEHTaNbHYIO NaHeb « PegaktnposaHme» (KHOMKa ¢
n3obpakeHMem MoI0To4YKa obBeseHa Ha NEBOM YaCTU PUCYHKA)
WU OTKPbLIB BblNaatoLlee MeHo CTaHAapPTHON NaHenun:
Pepaktop / Konua / Mo oKkpy»Hoctu (Mo ceTke n ap).

ChopmMmunpoBaB 3CKM3, Bbipe3aem CKBO3HOE OTBEPCTUE B
OCHOBaHMK cNOCcObOM BbIAABAMBAHMA.

B TPEXMEPHOMN MOAENN TAaKKE, KaK B 3CKMU3E, MOXKHO
PA3MHOUTb MOCTPOEHHbIN 3/IEMEHT AETANN HYXKHOE YNCNO Pa3
no Tpebyemon TpaeKkTopun. KonmposaTb CO34aHHbIE
TPEXMEPHbIE 3N1EMEHTbI MOXHO aKTUBM3NPOBAB
MHCTPYMEHTA/IbHYIO MAaHEb NN U3 BbINAAAlOLWLEro MEHO
CTaHAapTHOM naHenun: Onepaunn / Maccus anemenTos / Mo
ceTKe (Mo KOHUEHTpUYecKoU ceTKke 1 Ap.).
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OTBepCTMA B OCHOBAHMM PACMONOMKEHDbI MO NPAMOJIMHENHOWN
ceTke. MpaKTnyeckn Bce AeNCTBUA NO YKa3aHUIO KOIMYECTBY
3/IEMEHTOB, LWary Mmexay HUMU, HanpaB/IeHUIO U T.A4.
oTobOparkatoTca Ha aKpaHe NPo3pavYHbiMK NPOobpasamm
06BbEKTOB, NO3TOMY BO3MOMKHbl€ OLIMOKN B YKa3aHUM
napameTpOoB MOXKHO Cpa3y UCMPaBUTD.
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[na co34aHUA TNYXUX OTBEPCTUIA B HUMKHEN MJIOCKOCTH
OCHOBAHMA BbIOBUPaAEM NNOCKOCTb 3CKN3A, PUCYEM OKPYHKHOCTb
AnameTpom 10 mm, Bbipe3aem OTBEPCTUE Ha FYOUHY 15 mm,
KONMPYEM OTBEPCTUA €O KOHLEHTPUYECKOM CeTKey.

Mpn KONMPOBaAHUM NO KOHLUEHTPUYECKOM ceTKe HeEObXoAMMO
yKa3aTb 06beKTbl, KOTOPblE HEOOXOANMO PA3MHOXKUTL , UX
KO/JIMYeCTBO, OCb, BOKPYr KOTopou byaet dopmmpoBaTbCA MACCUB,
HanpasaeHue (KoNbLeBOe UAK pagmasibHoOe), War, OPUEHTaALUIO
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obbeKkTa npu GopmMUpPoBaHNM MaccuBa (pa3BopaynBaThb
pPaauanbHO UNM COXPAHATb UCXOAHOE MONOXKEHME).

Y106bI NOCTPOUTHL OCb, HEOBXOAMMO aKTUBU3MPOBATL
MHCTPYMEHTA/IbHYIO NaHenb «BcnomoraTtesibHas reoMeTpusa» Uan
13 rnasHoro meHto: Onepauunm / Ocb / KoHnueckom
NOBEpPXHOCTU. [117 AAaHHOTO NPUMepa, rae YKe MMeeTcCs
CKBO3HOE UMAMHAPUYECKOe OTBepCcTUE, yaobHee BCero ocb,
BOKPYF KOTOPOM A0NKHbI KOMMPOBATLCA 3/IEMEHTbI, NOCTPOUTb
KaK «O0Cb UMUHAPNYECKON UM KOHMYECKOM MOBEPXHOCTUY» U3
BbINaAatoLLLEr0 MEHIO NOCTPOEHMUA BCMOMOraTe/IbHbIX OCEN.
Onepauua co3gaHua maccmsa 1 BbiIbopa ocu LUANHAPUYECKOTO
OTBEPCTUA A0CTAaTOYHO YACTO BCTPEYAETCA NPU NOCTPOEHUN
AeTtanen obLemallMHOCTPOUTENIbHOTO MPUMEHEHUA.

[Lepeso moneny nx
be B - |[E]E

Oerans (Ten-1)

I 52 aePUedP0 % B8 croersnen

Puc.10.

[nAa 3aBeplueHnAa NOCTPOEHNA MOAEe/IN OCTAETCA CKPYI/nNTb Yr/ibl
OCHOBaHMA paanycom 10 mm, NOCTPOUTL NJIaBHbIN Nepexos, oT
nUpamuabl K OCHOBaHMIO (puc.2).
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[MOCTPOUTL CKPYINEHUSE MOXKHO, aKTUBU3NPOBAB
MHCTPYMEHTA/IbHYIO NaHEelb UK U3 /TaBHOFO MEH!0, BbIOpaB
Onepauun / JononHuTenbHble 3iemeHTbl /PacKa (CKpyrneHue).

Mpwn BbIbOpE pEBep, KOTOPbIE CKPYTASKOT C OANHAKOBbIM
paguycom, getanb yaobHO NnoBopavmBaTh, HaXKaB Ha KONECMKO
Ha MaHMNYNATOPE «MbilWbY, KOTOPoe AybAMpyeT KHOMKY
«NOBEPHYTb M306parkeHne» naHenun Bua.

Cnenyet BHUMATENbHO BbIOMPATb 3/IEMEHTbI, Ha KOTOPbIX
TpebyeTca nocTpouTb hacky UAn CKPYrAnTb anemeHT. MNoasoasa
KYPCOP K NJIOCKOCTU, pebpy UAK BEPLUMHE, NOABNAKOTCS
COOTBETCTBYOLWME 3HAYKM PSAOM C KYPCOPOM MbILIN. ITO
nomoraet nsbexkatb oWMObOK Npu Bbibope 3niemeHToB. Kak B
nobomn onepaunn dopmoobpasoBaHms, Npu BbIbOpe 3NeMEHTOB
N YKa3aHMKW NapamMeTpoB onepaumu, noasasetca npoobpas
byaywien moaenm, 4To NO3BOSIAET CBOEBPEMEHHO BHOCUTb
KOPPEKTMBbI B NpoL.ecc opMUPOBaAHUA MOAENN.

[ns Toro, 4tobbl nyye 6b1aM BUAHBLI PEOPA, NNOCKOCTY,
BEPLUMHbI, MOXXHO BPEMEHHO OTKAOUUTb M306parkeHne
BCMOMOTraTe/IbHbIX 0O bEKTOB- NJIOCKOCTEN, OCEN U T.A., BbibpaB
Bug, / CKpbiTb / KOHCTPYKTUBHbIE NNO0CKOCTU (KOHCTPYKTUBHbIE
ocu 1 ap.). Ha pucyHke 2 nsobpakeHa 3aKkoOHYEeHHaA Moaenb
nMpammapl B NOJIYTOHOBOM M306pa*KeHnn, B nepcnexkTmuae. ITo
Hanbonee HarnAgHOe NpeacTaB/ieHNe MOAENN.

Bo1mpoch! Ju1s1 caMOKOHTPOJIA

1.Kakoii aneMeHT BoiOUpaeTcsi B okHe «HOBBIN JOKyMEHT»?
2.J114 4ero BKIOYAETCsI KHOMKA «DCKU3»?
3.Kak BeINONHAETCA Olnepanys BbIAABIUBAaHUs 110 3neMeHTa?
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4.Kax BBINOJHAETCS TOCTPOEHUE MUPAMUIBI?
5. Kak BeimmonnsieTcs onepanus « CKpyTiieHue»?
6. Kak BBINONHAETCS MOCTPOCHUE CKBO3HBIX U TITyXUX OTBEPCTUIA?

JInureparypa:

1. KOMITAC-I'PA®UKS.X ans Winlows, IIpaktudeckoe
pykoBoACTBO, yactul u 2 1 nrona2002roga AO ACKOH;

2.B.B. CamconoB, I'.A. KpacunbHukoB, ABTOMaTH3aINAA
KOHCTPYKTOpPCKUX padooT B cpene KOMITAC-3D,
Mamunoctpacane2009

3.Pazngen CupaBka B nporpamme KOMITAC
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MpaKkTnueckasa pabora Ne 20

Tema: [IpuHIUIIBI BBITOIHCHHS KHHEMATHYSCKUX ONEPALUN B
nporpamme KOMITIAC 3D Ha npuMepe npyKUHBI.

Heab: OcBouts IpHUEMBI HOCTPOCHUS 00BEMHBIX MOJCIIEH C
IIPUMEHEHUEM KHHEMATUUECKHUX OIEPALIUN.

Bpewms Ha paboty: 2 yaca.

BBEAEHUE

Kunemarnueckas onepamnus CO31aHusl TPEXMEPHOU MOAEIH
COCTOUT B MIEPEMEILICHUH ACKU3a (POPMBI MOBEPXHOCTH BIOJIb
HanpasJsironend. Kak 3cku3, Tak 1 HanpapJISIIOIIas CO3/1at0TCs
3apaHee U SABJISIOTCS KOMIIOHEHTAMUA KHHEMATUYECKOW OTIEpaIH.

[{enb pabOThI - HAYYUTHCS] CTPOUTH TPOCTPAHCTBEHHBIE
DJIEMEHTHI, UCIIOJIb3Ysl KHHEMATUYECKUE OIEpaLllii B CUCTEME
TpexMepHOoro Mmoaennposanus Kommac 3D.

C ITIOMOIIBO KMHEMATNYCCKUX onepaunﬁ MOKHO BBIITIOJIHATDH
pPa3/IMIHbIC KOHCTPYKTHUBHBIC 3JICMCHTHI I[GTaJ'Ieff'I, a TaK¥XKE
CTPOUTH ACTAIN LCINKOM. B JAaHHBIX MCTOANYCCKHUX YKA3aHUAX
paccMaTpuBaCTCs ITIOCTPOCHUC IIPYIKUHBI.

IHOCTPOEHHME IIPY’KUHDbI

IIycTh HEOOXOIMMO CO371aTh MO/IENIb TPy KUHBI BbicOTOM 100
MM, qraMmeTpoM S0 MM ¢ marom 12 MM B3 IpOBOJIOKH JUAMETPOM
5 Mm.(pucCyHOK 1).
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Pucynoxk 1.

1. B MeHI0 mporpaMmbl BeIOpath «/letanb». BeiOupaercs
IJI0CKOCTb, MEPIICHAUKYIISIPHO KOTOPOU OyAET MPOXOIUTh OCh
npyxunbl. Beionpaem minockocts ZOY. UepTuM OKPYyKHOCTh
nuameTpoM S50 (pucyHok 2). Beixogum u3 sckusa.

2. Ha KOMITakTHOW MaHEIW HAXKMMAEM KHOTIKY
«ITpocTpaHCTBEHHBIE KPUBBIE» HIIM YEPE3 IIIABHOE MEHIO BXOJUM
B PEKHUM CO3JaHUs MPOCTPAHCTBEHHBIX KpUBBIX: Oneparuu /
[IpoctpancTBeHHbIE KpUBbie / Cupaib HUJIMHAPUYECKAS.
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PucyHok 2.

Ha skpaHe nosiBisieTcst mpooopas Npy>KUHbI (pUc.2), Ha MaHEIU
CBOMCTB MOABIIAOTCA BKIaJKU «llocTtpoeHuey, «Iuamerp»,
«CBoiCTBay C IEPEUYHEM MTAPAMETPOB, KOTOPbIE HEOOXOIUMO
3aIMIOJIHUTH JIJI1 HOCTPOCHUS MPY>KUHBI.

[TocnegoBaTenbHO 3a4a€M MapaMeTpbl: COCOO MOCTPOEHUS- 110
1ary BUTKOB M BBICOTE; MO YCJIOBHIO IIar BUTKOB COCTABIACT 12
MM, BbIicoTa npyxuHbl 100 mMm. Hanpasiienne HaBUBKH — paBoe.
Hanpasnenue noctpoenust — ooparHoe. Bo Bkitaake «/uamerp»
3a0a€M CpEIHUM THUaMETP NPy UHBI, paBHBIN 50 MM. 3aBepiacm
omnepalnuio HaKaTueM KiaBulnd «Co3/1aTh 00bEKTH(PUCYHOK 3).

142



CETTR .
588G Y-%-
Pucynok 3.

3. Co3zmaém npoduik npyTKa, U3 KOTOPOTo HAaBUTA NPy KUHA.
Dcku3 npoduiis IpyTKa OyJieM 4YepTUTh B INIOCKOCTH,
MEPIEHINKYJISIPHON CIIUPATIH.
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Pucynok 4. 3aganre TOUKH, y4aCTBYIOIIEH B CO3JaHUH MIIOCKOCTH

Ha xommakTHOM nanenn Ha)xxnumaem KHOIKY «BcromorarenbHas
reoOMETpUs», JTMO0 uepe3 riiaBHOE MEHIO BxoauM B Onepanuu /
IImockocTs / Uepe3 BepuIMHy NepHeHANKYJISIPHO pedpy.
VYka3pIBaeM TOYKY KaK BEPIIHHY, a CIIHUPaJIb — Kak pedpo,
NEePHEHAUKYIJISIPHO KOTOPOMY OYAET CO3/1aHa IIIOCKOCTb.
BriOupaeM 3Ty MIOCKOCTh U HAXKUMAEM KHOIKY «DCKHU3».
[Ipoduns npyTKa, U3 KOTOPOTO HABUTA MPYKUHA, IPEICTABIISICT
co0OM OKPY>KHOCTb TMAMETPOM 5 MM. PHCyeM 3Ty OKpYy>HOCTH C
LEHTPOM B TOUYKE Ha KOHIIE CIIUPAJIH, BBIXOAUM U3
ACKHU3a(PUCYHOK 4).
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4. Ha kOMIaKTHOW NaHEIN HAXKUMAEM KHOIIKY
«Knunemarunueckas onepanus», 1100 4yepe3 TJIIABHOE MEHIO
BxoauM B Onepanuu / Onepanusi / Kunemaruueckue.

J1J151 BBITIOJITHEHUSI KHHEMATUYECKOW OIEpaILiy 3a1aEM
napaMmeTphl: TpoHIIb CEYEHUS TIPYKUHBI (3CKU3 2 B J€PEBE
MIOCTPOEHHUS) U TPACKTOPUS IBUKEHUS 3TOTO 3CKHU3A
(IMIMHIPUYECKYIO CIIUpalib). [BUkEeHNE ceueHUs BHIOUpaeM
«OPTOTOHAJIBLHO TPACKTOPUW». 3aBEPIIAEM BBITIOJIHEHHUE ONIEpAIIUU
kHOmKOM «Co31aTh 00BEKT». B OKHE MOCTPOCHUS MOSIBIISICTCS
MOJYJIb TIPYKUHBI .

Yamie Bcero npyKuHbI, UCMOJIb3yEMbIE B PA3JIMUHBIX
MEXaHU3Max, BBIMOJHSIOT C MOAKaTUEM KPAallHUX BUTKOB, a TAKKE
CO CTOYCHHBIMH Ha ¥4 TOpUAMH. J[OMOJTHUTEIbHBIMU ONEPALUSIMHU
K KOHIIaM CO3JaHHOW MPY>KUHBI MOXKHO MPUCTPOUTH €IIIE MO
OJIHOM TIPY>KUHE, HO YK€ C MEHBIINUM IIIaroM, UMUTUPYS
MOJ[KaTUE BUTKOB. 3aT€M TOPIIbI Py KUHBI MOKHO CPE3aTh
IJIOCKOCTSIMH, IEPIICHAUKYJIAPHBIMU OCH MPYKUHBI, KCTOUUTHY €€
TOPLBI HA ¥4 OKPYKHOCTH.

3anaTh CMENIEHHYIO TJIOCKOCTh Ha ¥4 OKPY’KHOCTH; CEUCHUE
MTOBEPXHOCTHIO.

AHAJIOTUYHO BBINIOJHSIETCS AETallb Bajia C pe3b0OH.
HekoTopbie OTIMYHS B IOPSJIKE BHITIOJIHEHUS paOOThI:

1. B 3D croutcsa mozaens Baja ¢ (pacKoi;
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2. Ha moBepXHOCTH BaJia CTPOUTCS CIIUPAIIb;
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3. Ha Topue cnivpaiii CTpouTcs TOUYKA;

4. Ctpoutcst TpEyroJibHUK C yIJIOM Ipu BepunHe 60 ,
BpE3alOIINIICs B KOHTYP Bajia Ha TNIyOHMHY pe3bObI(TOUYKA B IIEHTPE
TPEYTrOJIbHUKA);
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5. BeIpe3aTb KUHEMATUYECKU.
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