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Conepxanue

BBenenue

Kpurepuu onieHKH IpaKkTUYECKUX pabOT

[lepeyeHb NpakTHUECKUX padoOT

Paznen 3 MammHOCTpOUTENBHOE YEPUCHUE

[Tpaktuueckas padota Ne 3.1 KoMmruiekcHbIHYEpTEXK U aKCOHOMETPHS
JIETAJIM CBBIPE30M OJIHOM YETBEPTU

[Ipaktrueckas padora Ne 3.2 Ceuenue Bana

[Tpaktrueckas pabora Ne 3.3 Pe3p0OoBbIe coequHEHNUS

[Ipaktuueckas pabora Ne 3.4 CBapHoe coelMHEHUE JeTaIeH.
[Ipaktuueckas pabora Ne 3.5 BrlnosiHeHHE TEXHHUYECKOTO PHUCYHKA
MOJIEJIN TI0 YEPTEKY.

Jlureparypa



Bsenenue

OcHoBHasl 1enp paszzgena MallMHOCTPOUTEIbHOE YEpUEeHHE — BBIPAOOTKA
3HAaHUW W HaBBIKOB, HEOOXOAMMBIX CTYJEHTaM JUIs BBIIIOJIHEHUS W YTEHUS
TEXHUYECKUX YEPTEKEH, BBINOJHEHUS 3CKU30B JACTAICH, KOHCTPYKTOPCKOM U
TEXHUYECKOUN TOKYMEHTALMU IPOU3BOJICTBA

N3yyeHne  MalIMHOCTPOMUTENIBHOIO  YEPUYCHHUS OCHOBBIBAETCS ~ Ha
TEOPETUYECKUX IIOJIOYKEHHUSIX paszena HayepTaTeIbHON reOMETPUHN
(IpOEKLIMOHHOE ~ YepyYEHUE) a  TakKe  HOPMATUBHBIX  JOKYMEHTOB,
rOCYJJapCTBEHHBIX CTAaHAAPTOB ENMHON CHCTEMBI KOHCTPYKTOPCKON JOKYMEHTA

CryneHTsl B pe3yiabTaTe BBIMOJHEHUS MPAKTUYECKUX paboT MO pasiery
MAalIMHOCTPOUTENBHOE YEPUYEHUE JOJDKHBI OCBOMTH  CHOCOOBI IMOCTPOEHUS
ACKHU30B, YEPTEKEN U TEXHUYECKUX PUCYHKOB CTAaHAAPTHBIX IETAJIEH, Pa3bEMHBIX
U HEpPa3bE€MHBIX COCIWHEHUN JeTajieil M COOPOUYHBIX €IMHUILL, MOCTPOEHUE U
YTeHUE YepTexel o01ero Buja.

Hanuuune nonaoXuTenbHON OLEHKH MO rpauuecKuM U MPaKTHYECKUM padoTam
HEOOXOIMMO JIs [TOJTy4YEHHUsI UTOTOBON aTTeCTAllMU MO JUCIUILINHE.

KpI/ITepI/II/I OLCHKH BBIITOJIHCHU A I‘paq)H‘IGCKI/IX " IIPAKTHUYICCKHUX pa60T

CTyneHT 4eTKO MOHUMAET 1eb paboThl. [loHMMaeT cBs3b rpaduyeckoro
M300pakeHus U coiepkaHusl. TeXHUYECKU TPaMOTHO OTBEYAET Ha BCE MOCTABICHHbIE
Bompockl. PaboTa oprann3oBaHa 1ejIeHanpaBiIeHHO, BBITIOJIHEHA B TIOJIHOM 00BEME C
coomoaenuem Beex TpedoBanuit [OCTos ECK/I (paMka, ocHOBHas HaAMKCh, IPUPT,
THUIIBI IMHUH, pa3MepBbl...) Ha BBICOKOM IrpadueckoM YpoBHE ¢ MUHUMATBHOMN
MTOMOIIIBIO TIPETIoAaBaTeNsl B yKa3aHHBINA CPOK, HE TPeOyeT AOMOIHUTEIHHOTO BPEMEHH
Ha 3aBepieHue. PaboraeT yepTeKHBIMA MHCTPYMEHTAMHU OBICTPO, aKKypaTHO.
Hcnonbe3yeT B paboTe HaBBIKU M YMEHHSI, TOTYYeHHBIE paHee 0e3 TOMOTHUTENbHBIX
MOSICHEHUH (yKa3aHU)

OTJIUYHO

CryneHT noHuMaer 1einb padboTsl. I'paduyeckas pabora BeIOTHEHA €
HE3HAYUTENIbHOMIOMOIIIBIO MPENo/IaBaTels B IOJIHOM 00beMe, HO HE B yKa3aHHBIH
cpok. TpebyeTcst He3HaUUTENbHOE BpeMsl Ha 10paboTKy. XO0pouIo paboTaet
YepTeKHBIMU MHCTPYMEHTAMHU, HO HET I0CTaTOYHON aKKypaTHOCTH B paboTe.
I'paduueckas paboTa BBINOIHEHA C HE3HAYUTENIbHBIMU OTCTyIUIeHUs MU OTI'OCT.
[Tonumaer cBA3b rpaguueckoro n300paxeHus u coaepkanus. OTBeyaer rpaMOTHO Ha
OOJIBIIIMHCTBO MOCTABJIEHHBIX BOIPOCOB. Mcronb3yeT HaBbIKM U YMEHUS, TOJTyYSHHbIE

paHee, HO MHOTIa TpeOyeTcs NOMOIIb MPENOo/IaBaTeNs .

XoJspomo

CryneHT HeueTko GhopMynupyeT 1enbpaboThl. B 0TBe1eHHOE BpeMs HE YIO0KHUICS.
I'paduaeckas paboTa BEITIOJIHEHA Ha HU3KOM Tpa)MuecKoM YpOBHE, HE B IIOJTHOM
ooweme, ¢ otkiioHeHUs MU OT 'OCT, TpeOyeTcs 3HaUUTENbHOE BpeMs Ha TOPabOTKY.
Crnabbie HaBBIKH paOOTHI YEPTESKHBIMUA HHCTPYMEHTAMH, HET YETKOCTH U
aKKypaTHOCTH B paboTe. B oTBeTax Ha BOIPOCHI MOKA3BIBAET cabble 3HAHUS
peaMeTa, He MOXKET YE€TKO U JIOTUYHO chopMynupoBath oTBET. Hemocrarouno
3araca 3HaHWM JJIs BBIMOTHEHUS rpaduueckux padbot, [locTossHHO TpeOyeTcs: TOMOIIIb
npenojaBaTe’s.

Ynosiersopu
TeJIbHO




= He moxet copmynupoBats 1enb padbotsl. ['padudeckas paboTa BBHIIOIHEHA HE B
g-' MTOJTHOM 00BeMe, ¢ TPyObIMH olTnOKaMu. B oTBeneHHOE 171 paboTHI BpeMs He
E o | ynoxwica. Tpedyer nocToSHHOro KOHTpOJIs npenoaasarens. Her HaBbIKOB pabOThI
g E YepTeKHBIMU MHCTpYMEeHTaMu. ['padudeckas paboTa BINOIHEHA C TPYyObIMU
g 5 | orkionenusivu or TOCT. YeTko BbiiepKaHHas HEYBEPEHHOCTh B OTBETAX
l;f} = HeﬁCTBHHX. Iloxa3pIBaeT He3HAHUE npeaMcETa Ipu OTBETC Ha BOIIPOCHI, HU3KUI
E MHTEIUIEKT, Y3KHI KPYro3op, OrpaHU4eHHbIN clIoBapHbIH 3amac. HecrnocoOHOCTD
HCITIOJIb30BATh 3HAHHWA HU U3 OAHOI'O pasaciia JUCHUITINHBL
[Tepeuenp npakTHYECKUX pabOT
Pa3nen No HasBanue paGoThI O0BéM
paboThI (B COOTBETCTBHHM C paboyeit mporpaMmMoit ) 4acoB Ha
BBINIOJTHCHUE
paboThI
3.1 . MY 01.01.00 «KoMmmuiekCHBIHUEPTEXK U +
AKCOHOMETPHUS CBBIPE30M OJTHOUM YETBEPTH)
3.2 | MY02.01.00 «Ceuenue Bana» 2
3.3 | Pe3p00OBbBIE COCTUHEHUS. 6
JIuct MY 03.01.00CtannapTHbIE U3AETUSL.
JInct MU 03.02.01 BonrroBoe coeqnHeHNE.
3 Jluct MY 03.03.00 [IInmumeyHoe coeqMHEHUE.
3.4 | CeapHoe coenuHenue naeraned. I'paduueckas 2
pabora MY 04.01.00 CapHoe coeiHEHNE
3.5 | BeinonHeHUue TEXHUYECKOIO PUCYHKA MOJEIU 2
no yeprexy.l'paduyeckas padora [14.05.01.00
«BBINOTHEHNE TEXHUYECKOTO PUCYHKA MOJICIIN
110 YEPTEKY




Tema 3.1 OcHoBHBIE CBeZIeHHSI O MpaBUiIax pa3pabOTKH 1 0GOPMIICHHUS
KOHCTPYKTOPCKOM TOKYMEHTAIIMH, U300pakKeHHE: BUJIbI, pa3pe3bl, CEUCHUS.

[Ipaktuueckas padora Ne 3.1

KommiekcHbI YepTesk 1 aKCOHOMETPHsI C BbIPE30M OIHOI YeTBEePTH

eab padoThI:

NpuOOpEeTeHHE TMPAKTHYECKUX HABBIKOB TOCTPOCHHMS  KOMIUIEKCHOTO
yepTeka MOJIENIM MO JIBYM 3aJlaHHBIM MPOEKIUSAM, €€ aKCOHOMETPUUECKOM
MPOEKIINH;

COBEPIICHCTBOBAaHUE YMEHUM MPUMEHSTH MOJYYCHHBIC 3HAHUS HA TPAKTHUKE.

Oo0pa3oBaTesibHbIE Pe3yJIbTATHI

B pe3ynbTaTe BhINOJHEHUS IPpa@UUecKoil pabOThI CTYJEHT AOJHKEH

yMeThb:

BBITIOJTHATH YEPTEXKU TEXHUUECKUX JIeTallel B pydHOUl rpaduke;

YUTATh YEPTEKHU,

0hOpMIISITh  KOHCTPYKTOPCKYIO  JIOKYMEHTallUl0 B  COOTBETCTBUU C
TEXHUYECKOW JOKYMEHTAIIUEH;

3HATb.

3aKOHBI, METO/IbI, TPUEMBI TPOCKIIMOHHOTO YePUYEHUS;

MpaBUJia BBIMOJHEHUS W YTEHUS KOHCTPYKTOPCKOW M TEXHOJOTHYECKOMN
JIOKYMEHTAINH;

npaBuia 0pOpMIICHUSI YEePTEKEH, TEOMETPUUECKUE TTOCTPOCHUS U TIpaBUia
BBIYEPUMBAHUS TEXHUUECKUX JETaleH;

TpeOOoBaHUS CTaHJApTOB Enunon CHUCTEMBI KOHCTPYKTOPCKOMN
nokymentanuu (nanee - ECKJ/]) u EnvHOM cHCTEMBI TEXHOJOTHYECKOM
nokymeHTaruu (nanee - ECTJI) k opopMiIeHHIO U COCTaBICHUIO YepTEKen
U CXeM

H0JKHBI  ObITh  chopMHupoBaHbI 00mUMe H npodeccHoHANBHBIEC
KOMIIeTeHIUM:

OK01-0OK 10

YciaoBus BbINOJHEHUS 321aHUSA:
1. MecTo BBITIOJIHEHUS 3aJaHusl - YYCOHbIN KaOUHET;
2. MakCHMaJIbHOE BpPEMs JIJIs BBIIIOJIHEHHUS 3a1aHus —4 Jaca;
3. 000pyI0BaHUE: YEPTEIKHBIE CTOJIbI, YEPTEIKHBIE MHCTPYMEHTHI (LLIUPKYIIb,

6



JTUHENKH, YyTOIBHUKH, KapaH Al YepTEKHBIC), padodasi TeTpab;

4. Metoauyeckne yKazaHWS 110 BBIMOJHEHUIO Tpaduueckux paboT 1o
mucrutinHe «HkeHepHas rpadukay;

5. TIK, mpoekTop.

3aganue:
Ha mucte dopmara A3 mo cBoeMy BapwaHTY BBIIOJHHUTH TpaduuecKyro padoTy
MY 01.01.00 ITo nByM 3agaHHBIM BHJIaM MOCTPOEHUE TPETHEN MPOEKIMHA MOJIEIIH
U €€ aKCOHOMETPUYECKYIO MPOEKIMIO (00pa3el] MOCTPOCHHs CM. Ha puc. 1)

BapuaHTel 3a1aHul 1aHbl B TIPHIIOKEHUU A

Kparkue Teoperudyeckue M yde0HO-MeTOAMYECKHE MATEPHAJIBI 110 TeMe
NMPAKTHYeCKOil padoThI

Paspe3om HazbIBaeTcs HM300pakeHHE MpPEIMETa, MBICICHHO PacCEYEeHHOTrO
OJIHOM WJIM HECKOJIbKUMU TUTOCcKoCcTAMH. Ha pa3zpesax mokasbiBaeTcs
BCE TO, YTO MOMAJACT B CEKYIIYIO IUNIOCKOCTh U TO, YTO PACIIOJIOKEHO 32 HEM.
Paspessl npuMeHsIoTCs AJ1 TOTO, YTOOBI HEBUIUMbIE BHYTPEHHHUE OYEPTAHUS
IpeIMeTa CTajlu BUJUMBIMU U SICHBIMU IPU YTCHUH YepTexKa.

Bce pa3pesbl 1 ceueHus npeICTaBIsAIOT cO00i yCIOBHOE n300pakenue. B
JEHCTBUTEITLHOCTH H300paKaeMbIi PEAMET OCTACTCS IETBIM, BCE YAATCHUS
JacTel mpeaMeTa COBEPIIAIOTCS MBICIEHHO.

YcnoBHOE paccedeHne npeaMeTa OTHOCUTCS TOIBKO K JAHHOMY pa3pesy U
HE BJICYET 3a COOOM HMKAKMX M3MEHEHUH Ha IPYTUX N300paKEHUAX TIPEIMETA.
Yacte u3aenwsi, KoTopas MomajaaeT B CeKYIIyI0 TUIOCKOCTh, TOKPBIBACTCS
auHUAMA WTpuXxoBkH Ha yepTexax (I'OCT 2.306—68).

JIuHUY TPUXOBKU MIPOBOJATCS TONIIUHOM OT $/3 110 $/2 u ox yriiom 45° k
OCHOBHOM HAJIMUCH YepTexa. HakIoHSITh IMHUKM MOXHO BIIPABO WJIU BJIEBO, HO
OJIHY H TY € JIeTallb CJIeAYET ITPUXOBATh C OJJUHAKOBBIM HAIIPABICHUEM YKIIOHA
Ha BCEX €€ M300paKeHUsX,

B 3aBHCcHMOCTH OT IJIOIIAM IITPUXOBKU PACCTOSIHUE MEXKTY IITPUXOBBIMU
JIMHUSIMM JOJKHO JIe)KaTh B npenenax 1 —10 mwm.

IHopsiaok BbINMOJIHEHUsI padOTHI

1. BBIYEpTUTH paMKy U OCHOBHYIO HAJIIUCh.

KomnonoBka nucra. Ilone nmucta pa3douth Ha NPSIMOYTOJBHUKH, B KOTOPBIX
BBIYEPUHBAIOT TPU NMPOEKIMH JETAIU U aKCOHOMETPUUECKOE N300pakEeHUE.
HanecTn TOHKMMM JIMHUSIMU TPU TPOCKLNN JETaJIH.

ITo ycnoButo BapuaHTa yKa3aTh pa3pe3bl HA KOMIUIEKCHOM YEPTEXKeE.
BbIyepTUTE aKCOHOMETPUYECKYIO IIPOEKIHIO IETaIN.

B akcoHOMeTpuM BBIAEIUTH BBIPE3 /4 UACTH.

Hanectn mrpuxoBky.

N

A



8. Hanectu pazmepHble JIMHUU.

9. IIpoBeputhb Bech YepTex U 00BecTH ero kapangamom T u TM.

10. ITognucars Bce TOUKU, IPUHAIIEKAIINE TUHUU IEPECCUEHUSI.

11. 3anonuuTh ocHOBHYIO Haamuch wmpudprom [OCT 2.304-81 «Ilpudts
YEPTEHKHBIEH

KoHTpoJibHbIE BOIPOCHI

1. Kak HaHOCUTCS IITPUXOBKA HA AaKCOHOMETPUUECKOMN MPOEKIIUn?

2. IIpocTaBasitoT JIK pa3MePbl HA AKCOHOMETPUYECKOU MPOEKITUU?

3. B kakux ciayyasx pedpa KeCTKOCTU HE IITPUXYIOTCS
Jlureparypa

1. Unxenepnas rpaduka: yueOnuk / B.Il. Kynukos, A.B. Ky3un.-5-y uzn. —
M.: ©®OOPYM: HWHO®PA - 2017. (Cpeanee mnpodeccruoHaIbHOE
oOpa3oBaHue).
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Tema 3.1 OcHOBHBIE CBeICHUS O MPaBUIaX pa3pabOTKU U

0(pOPMIICHUSIKOHCTPYKTOPCKOM TOKYMEHTAITUH, H300paKEHUE: BUJIBI, Pa3pe3bl,

CCUCHMI.

[TpakTuueckas pabora Ne 3.2
CeueHue Bana

eab padoThI:

yrayOieHne 3HaHUs TEOPETUUECKUX MOJIOKEHUH, Ha KOTOPHIX OCHOBAHBI
IpUEMBI U ITpaBUJIa BBIMIOJIHEHUSI IOCTPOEHUSI CEUEHUM Te;

pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN, U3yUEHUE PA3INYHbIX
CIIOCOO0B MOCTPOEHHUS CEUEHNI, HEOOXOAMMBIX ISl BBISIBIICHUSI BHYTPEHHEH
KOH(UTYpaIu JeTalu;

nproOpeTeHNne YMEHUH U 3aKpeTieHue 3HaHUI 10 BEIOOPY IIIaBHOTO BHJIA
Ha YepTexe ACTalH;

MpUOOPETEHHUE OIbITA PALIMOHAIBHO U KOMIIAKTHO pacrojiaratb
N300pakeHUsI Ha T0JIE YepTexKa;

3aKpeIyICHHE HaBbIKOB HAHECEHUS Pa3MEPOB Ha YEPTEXK B COOTBETCTBUU C
TpedboBanusiMu ctanaaptoB ECK/I.

Oo0pa3oBaTesbHBIC Pe3yJIbTATHI

B pesynbTaTe BeInoMHEHUs rpauueckoil paboThl CTYJEHT AOHKEH

yMeThb:

BBI6I/IpaTB TJIaBHBIN BHU/] HA YCPTECIKE ACTAIN

3HAThb:

IPUEMBI U IIPABUJIA BBIIIOJIHEHUS ITIOCTPOEHUS CEYEHHUM TE.

A0JKHBI  ObITh  chopMHupoBaHbI 00mHMe M NpodeccHOHATBHbIE
KOMIIeTeHIUM:

OK 01, OK 02, OK 09, OK 10

YcnoBus BbINOJHEHUSA 321aHNUS:
1.
2.
3.

MECTO BBITIOJTHEHUS 3aJ]aHusl - YICOHBIN KaOUHET;
MaKCHUMaJIbHOE BpEMsI JUIsl BBITIOJTHEHUS 3aJJaHusl —2 4aca;
00Opy/IOBaHUE: YEPTEIKHBIC CTOJIBI, YEPTEIKHBIE HHCTPYMEHTHI (IIUPKYJIb,
a. JUHEWKHW, yTrONbHUKH, KapaHJaIlll YEepTEKHBIE), YepTeKHas Oymara
dopmar A3;
MeToaudeckie yka3zaHUS 10 BBIMOJHEHHUIO Tpapudeckux paboT 1o
muctmminHe «MHxenepHas rpadukay;
1K, mpoekTop.

3ananue:
19



Bremonuuts rpadguueckyio padoty MY. 02.01.00 Ceuenus Bana (IIpunoxenne A):

o Ha popmaTe A3 mOCTPOUTH ITaBHOE H300pakeHue neranu Ban (B
cootBetcTBUU ¢ BapranToM (IIpunoxenue b)

e TIOCTPOMTH JIBA BBIHECCHHBIX CCUCHHS C PA3IMYHBIMUA 0003HAYCHHUSIMHU
CEeKYIICH MIIOCKOCTH JIJISl IAHHOTO THITa U300payKeHMS,

¢ TIOCTPOUTH OJIHO HAIIO)KEHHOE CEUCHUE;

e HAHECTHU pa3Mephl coryiacHoO npasuiaM HaneceHus pasmepon (I'OCT 2.307-
2011);

ITopsAIOK BBINOJIHEHHS
ITocsienoBaTeILHOCTH BHINOJHEHUS IPapuuecKkoi padoThbI:

1. Pacnionoxwure hopmMaT ropu30HTAIBHO, BBIUEPTUTE HA HEM PaMKY U OCHOBHYIO
HaJITUCh.

2. [Ipoananu3upyiTe pasMepsl U KOJTHMYECTBO N300paKECHUH HA YEPTEKE.
BrImosiHuTe KOMITOHOBKY YepTexka. HaMeTbTe TOHKMMHU JTHHHSIMH KOHTYPBI
U300paKEeHUH.

3. BrluepTuTe B TOHKUX JIMHUSX TJIABHBIA BUJ Bajla, B3sIB HAMPABJICHUE B3TJIsA]1a
IO CTpENKE A, KaK YKa3aHO B 33JIaHUU.

4. YKaxure IOTPUXOBBIMHA JIMHUAMHA HCBUJIUMBIC KOHTYPHBI Ha I''TABHOM BHUAC BaJia.

5. BeInosHUTE MECTHBIN pa3pe3 MIMOHOYHOTO Ma3a (€CIn 3TOT JIEMEHT UMEETCSI B
BallieM 3aJaHuin). [ panuiieit Mex1y BUJIOM U MECTHBIM Pa3pe30M CITY>KUT TOHKast
CIUTIOLIHAS] BOJHUCTAS JIUHHUS.

6. BinosiHUTE B TOHKUX JIMHUSIX CEYEHUE BaJIa IUNIOCKOCTBIO A, PACIIOIOKHUB €r0
Ha NPOJIOJKEHHH CJIeAa CeKylen IIockocTu. [Ipogomkenue cnena ceKyiiein
IJIOCKOCTH BBIYEPUYMBAIOT IUITPUXITYHKTUPHOM JTMHUEH.

7. BBINOJIHUTE CEUYECHUE Bajla INIOCKOCThIO B, pacmoyioxkuB €ro cripara ot
OCHOBHOT'O U300paKeHMU s, B TPOCKIIMOHHON CBSI3U C BUOM.

8. . BeimonHuTe ceyeHue Baia MI0CKOCThIO b, pacnoioxkuB ero Ha JIroooM
CBOOOJTHOM MECTE uepTexa.

9. BbINOJIHUTE IITPUXOBKY CEUYEHHUN U MECTHOTO pa3pe3a. JINHUU TPUXOBKU
JIOJKHBI Pacroiaratbes oA yriiom 45°, ¢ OMMHAKOBBIM HIaroM (5 MMm).
[IITpuxoBKa Ha BCeX M300pAKEHUSX OJTHOM JIETaIu B TIpeiesiaX OJHOTO YepTexa
JIOJKHA OBITH OAUHAKOBOIA.
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10. Hanecure pa3MepHble JUHUU U IPOCTaBbTE pa3MepHble uncia. Ha ueprexe He
JOJHKHO OBITh H300pakeHUH, HEe coepkaiux pa3mepoB. Kak npasuio, Ha
CEUYECHMSIX CTABSAT pa3MEpPBI TEX SJEMEHTOB, KOTOPBIE CTAJIM BUJUMBI B pE3YyJIbTaTE
pacceueHus II0CKOCThI0. Pazmepsl He T0JKHBI TOBTOPATHCS. Ha rimaBHOM Buze
YKa3bIBAIOT JJIMHBI [IPaBOU U JIEBOM CTYIIEHEH U OOIYyI0 AJIUHY Baja. OTO
00yCJIOBJIIEHO TEXHOJIOTUEN U3TOTOBJICHUS ACTANEH THIIA «BaJD».

11. Hanecnre o6o3Hauenus cedenuii b u B, B coorBercTBHmM ¢ 'OCT 2.305-68.
Ceuenne A 0003HaYaTh HE HYXKHO, T.K. BRIOpAHHOE PACIIONIOKEHUE ITOTO CEUCHUS

HC Tpe6yeT JOITOJIHHUTCIIBHBIX 0003HaYCHM.

12. O6BeauTe KOHTYPHI M300paKEHUM, paMKy M OCHOBHYIO HAJIITUCh YepTEkKa
OCHOBHOM CIUIOIIIHOM TOJICTOU JIMHUEMH.

13. 3anosHUTE OCHOBHYIO HAAIIUCh YEPTEXKa.
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Tema 3.2Pa3beMHbBIE U HEPA3bEMHBIEC COCTMHEHUSIAETAICH

[Ipaktruueckas pabora Ne 3.3
Pe3b00BbIE coeqMHeHUsT

1.IHean padoThI:
¢ (opmMupoBaHHE HABBIKOB TOCTPOCHUS OOATOBOTO W MIMTUJICYHOTO
COCITUHCHUSI.
® 3aKpeIUICHHE 3HaHMWM 00 N300paKeHUU U 0003HAUYCHUH PE3bOBI.
B pe3ynbraTe BhIONHEHUS Tpadudeckoil paboThl CTYIEHT TOJIKECH
yMeTh:
® BBITIOJHATH YEPTEKHU PEe3bOOBBIX COCTUHEHUN U U3ICTTUH.
3HATh:

¢ J[IPUMCHCHHUC p631>60BI>IX PI3,Z[€J'IPII>1.

TOJIKHBI OBITH chpopMupoBanbl 00mue kommnerenuun: OK 01 - OK 10

2. YciaoBuA BBINOJHEHUS 32aHUA

1. Mecto BBbITIOJIHEHUS 3a/1aHUS - YU€OHBIN KaOUHET.

2. MaxkcumManpHOE BpeMs Jisl BHITIOJIHEHUS 3a1aHusi —4 yaca

3. O6opynoBanue: TCO, depTeXHbIE CTOJIBI, YEPTEKHBIE HHCTPYMEHTHI
(UMpKyNb, JIMHEWKH, YTOJBHUKH, KapaHIallld YepTEKHBIC), UYepTEKHAs
Oymara ¢opmata A4

4. Metoauyeckue YyKa3zaHWs TIO0 BBIMOJHEHUIO Tpaduueckux paboT 1o
muciutuinie «HkxenepHas rpaduxay.

3ananue 1
Beimonauth rpadguueckyro padoty MU 03.00. 00 bonroBoe coenunenue

Ilpumeuanue: Coedunenue - COBOKYNHOCMb COOPOUHLIX Onepayuil no
coeduHenulo  Ooemanel paziuyHLIMU CrocodamMu (CBUHYMBAHHEM, , KJICIIKOM,
CBApKOW, Mailkoi u ap)

1. U3yuuts THUOBl pe3b0Obl, OCHOBHBIE TapaMETphl, H300paKeHUEe U
0003HaueHne Pe3b0bl U PE3bOOBBIX COSTMHEHUM.
2. O3HAKOMHUTHCS C BUJIAMH CTaHIAPTHBIX KPEMEKHBIX U3JICTUH,
WX KOHCTPYKIIMEH, YCIIOBHBIM 0003HAYCHHUEM.
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3. Ucxonst u3 MaHHBIX MHANBUAYAIHLHOTO 3aMaHusl (pa3Mepbl pe3bObl 0oiTa u
TOJNIIMHBI  CKpeIUIsieMbIX  neraneid) (mpuwioxkenne A, Tabmuunal),
MPOM3BECTH pacu€T AJUHBI CTEpXKHSA O0aTa, Mom00paTh CTaHIAPTHOE
3HaY€HUE JUTMHBI 1 0003HaUeHue 0oJITa.

. 4) Ha nucte ¢popmara A4 B maciitade 1:1 BBIMOJHUTH YEPTEKU CTAHIAPTHBIX

u3zenui (npunoxxenue b):

a) 6omaTa: BUBI criepeau U ciaeBa (Tadiuisl 1 u 2);

0) raiiku: MoJOBHHY BUJIa CIIEPEIU B COYETAHUU C TIOJIOBUHOM

(GbpoHTAIBLHOTO pa3pe3a U BU/J cieBa (Tadi.3);

B) IIaiOBI: TOJIOBUHY BUJA CIIEPE/IM B COUETAHUH C MMOJOBUHOU

dbpoHTaBHOTO pa3pesa (Tabnauia 4).

VYcnoBHoe 0003HAUEHHE KaXIAOTO KPEMEKHOTO M3ACNIHS HYXHO TOJIMUCATH
PSZIOM C YEPTEKOM COOTBETCTBYIOLIETO M3/ICIIHUA.

5)Ha nucre d¢opmara A4 HauepTuTh OOJTOBOE COCIMHEHHE B TpPEX

nzo0paxenusix ynpoménno no ['OCT 2.315-68 u odopmMurh ero kak

cOOpouHBIi  4epTé&XK co  cnenuduKanueidl, MTPUHIB  HANMCEHOBAHUE

COCIMHSIEMBIX JeTajell ycioBHO (mpuioxenue B)

KpaTtkue Teopernyeckue u yueOHO-MeTOAUYECKNE MATEPUAJIBI T10 TEMe
nNpakTUYeckom paborbl.

Boeimonauts ueptéx Oonra wucnoiaHenuss 1| mo ['OCT7798-70 B nByx
MPOEKIUSAX B COOTBETCTBUU C pUCYHKOMI. Bce HeoOXoaumebie pa3mepbl B3STh
n3rtabuuna 1u Hanectn Ha yeprtexe. [Ipoexkunu runepOosIbl, MOTydYarolIecs B
pe3ynbTaTe nepeceyeHuss KOHNYeCKor (hacku ¢ rpaHsiMU TPU3MAaTUYECKON TOJIOBKU
0oxdTa, Uil YOPOLIEHWs 3aMEHUTh JAyramMM OKpykHocTe. Iloctpoenune wux
PUBEACHO HA PUCYHKE2, O

Pe3n6oBoii koner 6onta opopmuts 1o 'OCT 12414-66 (tab. 2).

lNatika T'OCT 5915-70 wnaBuHUMBaeTcs Ha pPe3bOOBOMKOHEI] OoJTa WU
MIMWIBKK JI0 YIOpa B OJHY M3 JeTaliell (pUCYHOK2)W TMpeACTaBIsSeT CoOoi
HIECTUTPAHHYI0 TPU3MATHUYECKYIO JEeTallb,UMEIOUIYI0 B IIEHTpe pe3rOoBoe
oTtBepcTHe (puc. 2, a).

Yepréx railku ucrnonHeHus: 1 (pucyHOK 3) BBIIOJHUTH B ABYX MPOEKIHSIX IO
I'OCT 5915-70, HanecTn HEOOXOAUMBIE pa3MeEPbI
(Tabm. 3), koHn4ecKyo (hacKy Ha NIECTUTPAHHON MOBEPXHOCTH
BBIYEPTUTH TaK K€, KaK U Ha 00JIT€ B COOTBETCTBUU C PUCYHKOM 2,
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HcnonHeHue 1 D:=(0,9.....0,95)S
Puc. 1 bonr

Tabmuua 1 - bontel ¢ mecturpannoit ronoskoit 'OCT 7798-70

B Mmmmnnmerpax
dg TlnaMeTp pe3bOEI 12 (14) |16 |(18) |20 [(22) |24 |27

kpymHeii | 1,75 | 2 2125 (2.5 |25
P menkuii [ 1,25 (1.5 |15 |1.5 [1.5 |1.5
A JTnametp crep:xug| 12 14 (16 (18 |20 (22 (24 |27
S |Pasmep «mom knroux | 19 |22 (24 (27 (30 |32 |36 |41
H
D
r

IIIar pe3sdnl

Bricoraromopkn | 8.0 |90 [10.0(12.0(13.0(14.0(15.0|17.0

Juametp ommcaHHoi 20,9 [24.3 [26.5 (29.9 (33,3 |135.0 (39,6 |45.2
OKPVAHOCTH, HC MCHEC

Pamiyc mox(ue menee | 0,6 (0,6 (0.6 (0.6 |0.8 |0.8 |0.8 |1.0
TOTIOBKOH |He Gomee | 1.6 [1.6 [1.6 |1.6 (2.2 [2.2 |22 |27
(| nuHa pe3ndsl 30 |34 |38 [42 |46 [50 |54 |60
BriOopka u3 ctangapTHOro psAga JiInH OONTOB (: 45,50, 55.60. 65,
70, 75, 80, (85). 90, (95), 100, (105), 110, (115), 120, 125uT. 1.

Tabnuna 2 Konnpr 6oiroB, BuHTOB 1 mimmiaek mo I'OCT 12414 -66

B Mummumerpax

A | 8 10 12 | 14 | 16 | 18 |20 |22 |24 |27 30

a> |32 7.085 |10.012.0]13.0115.0/17.0]18,0]21.0|23.0
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Pucynok?2. ['aiika:
a -BHEITHUH BUJ raiiku; 6 -moctpoeHne (packu Ha MIECTUTPAHHUKE 3aMEHOM

runepOo0I1 JyraMu OKpy>KHOCTEN

jmﬂmoﬂﬁeﬁue 7 e Henonnewue 2
-
| | _ X
S i _‘_ ' o AS] RN L -~
S H S_ _
o= (089....095)S
Pucynok.3

Tabnuua 3 - [Naiiku mecturpanasie HopManbHoU TouHocTy o ['OCT 5915 -70

B munnumeTpax
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d HomMuHanBHEII

2 2 77| 2 5
AraMeTp pe3bOb 10 (12 14| 16 [(18)| 20 1(22)| 24 | 27

Kpymueii| 15 [1,75| 2 2 125125125 3 3

p IIlar —
Menkwuit 125/1.25/ 1,515/ 15(1.5] 1.5

pE3BOBI

b2
[

S [Pasmep «ionwmow» | 17 [ 19 | 22 [ 24 | 27 | 30 | 32| 36 | 42

D |/MaMeTP OMHEARKON | 4 g 5150 9124 3|26.5(29.9(33.3[35,0(39.6|45.2

OKPYKHOCTH
H| Bricota 8 10 11 13 15 16 18| 19 | 22
Hcnonnernve 1 o Mcnoawenue 2
cxs5”
4
© _r_I:I - .|
¥
S -
- || C1 x45°
S e g

Pucynok4

Ta6muma 4- lai6s1 Hopmanbabie 10 'OCT 11371-78
B Mumamerpax

K%ﬁﬁ*gﬁ;poﬁgf‘;f{ 10| 12| 14| 16| 18] 20| 22| 24 | 27
ad 10.5( 13| 15| 17| 19| 21| 23 | 25| 28
B 211 24| 28 | 30| 34| 37| 39| 44 | 50
S 2,0/ 25]30/30(3.0/[3,0/[3,0[4,0]5.0
C 0,5/06]0808 |08 10| 1.0 1.0| 1.0
C1t 1.0[1.25/1.25) 1.5 | 1.5 ] 1.5 1.5] 1.5] 1.5




[Mait6a I'OCT 11371-78 npeacrasinser co0oii maockoe Koiblio. KoHcTpyKIus
Y pa3Mepsbl ONpeeSIeHbl CTaHIapTaMu.

[1ait6b1 MOMENIaroT MEXAY TalKOW M MOBEPXHOCTHIO JETANIN 7S YBEIHMUCHUS
OTNIOPHOW MOBEPXHOCTH M MPEIOXPAHEHUS MOBEPXHOCTU ACTAIH OT 33JUPOB IPHU
3aBUHYMBAHUU TallKU KIIOUYOM.

Bemmonuute vepréx mainoel mo 'OCT 11371-78 ucnonnenue 1 B oaHOMN
IIPOEKIIMUB COOTBETCTBUU C pUCyHKOM4. HeoOxoaumbie pa3mepbl B3ATh W3
TaOIUIbI 4.

N3o0paxkenre coequHeHUs: OOJNTOM SBISETCS (PparMeHTOM CcOOPOYHOro
yepreka.

B neransax 1 u 2, umeronux tonmuuay Blu B2, noimkHbl OBITH MPOCBEPIICHBI
oTBepcTHs 1Mo 00T TruaMeTpom, paBHbIM 1,1 dpe3sOsl OonTa (puc.S, B).

B orBepcTue BCTaBIAOT OOJAT 3, HA HEro HaJAEBAKOT 1Iail0y 5M HAaBUHYMBAIOT
raiiky 4. Ha pucyHke 5, BbIIaHO KOHCTPYKTHMBHOE YIPOIIEHHOE H300pa)xKeHue
coeMHEHUs 00ITOM ABYX Jeraiel TonmuHon Blu B2.

Ha cOopouHbIx depTexkax KpenéXHblE COCOUHEHHUS  BBINOIHIIOTCA
yrpo€HHo 1o ['OCT 2.315-68 B COOTBETCTBUH C PUCYHKOMS,T.
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h|(B1B2+.181)8 H k

D= 2d
d=085d
H=08d
h=07d
S=005d
Ow=224d

' r) k=10025.05/d

Puc. 5. bonToBoe coenMHEHUE:
a —BHEIIIHUM BUJI, O —KPETEKHbBIE U3IETHS,B—KOHCTPYKTHBHOE YIIPOIIIEHHOE
nzoopaxkenue,r —ympoiénnoe nzoopaxenue mo 'OCT 2.315-68

[aiika, 1maitba, KOHEI| CTEP>KHSA M TOJOBKa 0oyita n3o0paxkarorcs 0e3 ¢acok;
pe3b0a TMoKa3pIBaeTcsi Ha BCcEM cTepkHe Oonrta. KpenéxHble wu3genus
M300paxaroTcsi HEPAaCCEYCHHBIMH M WX pa3Mepbl OepyTcsi B 3aBHCHMOCTH OT
auameTpa pe3bObl dOosTa Mo SMOUPUYECKUM (POopMysiaM, YKa3aHHBIM Ha PUCYHKE
5, T. 3a30p MEXIy CTep>KHEM 00JTa U OTBEPCTHEM B JCTAJSX HE TTOKA3bIBACTCS.
CKpYyIJICHHME TIOJ TOJIOBKOM OoyiTa He wu3oOpaxkaercs.Ha wyepTtexe O0ATOBOTO
COCIMHEHMS B 33JaHUU HY>KHO HAaHECTH CIIEAYIONINE pa3Mephl: TONIUHY JeTalei
Blu B2, pazmep pe3s0sl u aiiuny 601Ta l(puc. 5).
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3. 3apanue2:['paduueckas padbora MY 02.03.00 [lInuneunoe coequHeHne

KpaTtkue Teopernyeckue M y4eOHO-MeTOAUYECKHE MATEPHAJIBI 110 TeMe
NPAKTHYECKO padoThI

[InueyHble COEAMHEHUS! TPUMEHSIOTCS B TEX CIIy4asix, KOrjaa B
KOHCTPYKIIMM HET MECTa JUIsl pa3MEIIEHUs T'OJOBOK OOJITOB JIMOO KOrAa OJHA U3
COEIUHSEMBIX JAETANel HMMEEeT 3HAUYUTEIbHYIO TOJIUHY M HELEIecCOo00pa3Ho
CBEPJIUTh IIyOOKHE OTBEPCTHUS IJIsl YCTAaHOBKH OONTOB OoJbiioN ainuHbl. Kpome
PKOHOMUU B rabaputax, NPUMEHEHHE COECIUHEHHS LINWIBKOW O0JIEr4aroT Bec
KOHCTPYKLUU.

HInuneyHoe coelvHEHUE BKIKOYAET IINMUIIBKY, raiiky, maildy u ckperuisieMmble
neranu Au B(pucyHok 6, a).

B oxHolt u3 3THX Aetaneil (geTans A) NPOCBEPIIEHO TITyX0€ OTBEPCTUE —THE3I0
(pUCYHOKO, T), B KOTOPOM Hape3aHa pe3bOa dimuibku (PUCYHOK 6, IT).
[Ipucoenunsiemass nerans (ner. B) mnd mpoxoaa MNUIBKA UMEET CKBO3HOE
OTBEpCTHE JUaMeTpoM, paBHbIM |,]1dmmuneku. Ha pucynke 6, enokazano
YOPOLEHHOE KOHCTPYKTUBHOE HM300paXKeHUE IIMHJICYHOTO COEIMHEHMS, Ha
PUCYHOK 6, )x—ynpoménHoe nzodpaxenue no 'OCT 2.315-68.

[nunpka mpencTaBisger co00i HUIMHAPUYECKHH CTEPKEHb C PEe3bOOBBIMU
KOHIIaMH (PUCYHOKOM7). Y WINWIBKU Pa3nyarOT BBUHYMBAEMbIA (IIOCAJOUYHBIN)
Pe3bO0OBOM KOHEIl JITMHOM U, KOTOPHIM OHAa BBUHYMBAETCS B PE3b0OBOE THE3MO
netanu A, W raeyHblil (CTSDKHOM) pe3bOOBOM KOHEI JITTMHOM 10, Ha KOTOPBIN
CcBOOO/ZIHO HazeBaeTcsd MpHUCOEAUHsIeMas JeTanb ToauHoW B, 3arem maiiba u
HAaBUHYMBAETCS raika.
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Pucynok 6 - llInuneunoe coennHeHne
a —BHEILIHUM BU; O —KpenExKHbIC U3JIeNUs; B —IIIMIIbKA; I —CBEPIEHOE THE30;

1 —Hape3aHHOE THE3/10; € —YIPOIIEHHOE KOHCTPYKTUBHOE N300pakeHUe
HIIUJIEYHOTO COeTMHEHMUS; K —ynpoiéHHoe n3oodpaxenue no 'OCT 2.315-68.

UTOOBI BRIMOTHUTH YEPTEK IMIMUIBKH (pUC. 7), HEOOXOIUMO pacCUUTaTh €€
JUTAHY L, BbIOpaTh ['OCT mo 1ab1.7 u onpeaeauTs JUIMHY BBUHUMBAEMOT'0 KOHITA
|1. Bee ocranbHble pa3Mepsl B3ITh U3 TabJl. 8 U HaHecTH Ha yeprexe. Ha Topuax
IIMWIBKY IpexycMoTpeTh Gacku U opopmuts 1o 'OCT 12414-66 (tabnuua 4).

38



Puc. 7. lInunepka

Ha puc. 7 d—HapyxHbIi 1uamMeTp pe3bObl MIMUIbKH, MM;
d2—muametp acku (Tabauna 4), Mum;
|~ wmHa mwmuIeKE, MM, paccunTsBacTCs o hopmye (2);
0—wmHa Pe3b0bI TaCUHOTO (CTSHDKHOTO) KOHIIA, MM;
|1 —mimHa BBHHUYKBacMOTO (IIOCAZOYHOTO) KOHIA, MM. JTa BEIMUYHHA 3aBHCHT OT
MaTrepuana JeTair, B KOTOPYIO BBUHUMBACTCS MIMUIbKA, U TUaMeTpa pe3bObl (3TH
JaHHBIC YKa3aHbl B TaOu. | maauBUAYyansHOTO 3amanus). [lo Tabm. 7 BeiOMpaercs
I'OCT mmnuibku ¥ onpeaensieTcs Ll.

Pasmepnas nens aiis pacu€ra JUIMHBI HINMWIBKY BEIPAXKAETCS YpaBHEHUEM
=B+ S+H+k, (2)
rae B -ronmuna neranu (KpoHIITeiHa), 3ananHas B Tadiu. 1, MM;
S-TonmuHa maiosl (Tad. 4), Mum;
H -BricoTa raiiku (Tadi. 4), MMm;
k-3amac pe3n0s! mmmibku, k= (0,25... 0,5)dmr, Mmm.
PacuéTHY!0 UIMHY |IIMIBKM HYKHO CPaBHHTh CO CTAHJAPTHOM M IIPUHSTH
Omkaitinyro “Oombinyto (Tadin. §).

Tabnuna 7- O6nacTh NPUMEHEHUS IIMIJIEK HOPMaIbHON TOUHOCTH

ImiHA Marepuan OeTamH, B
I'ocCTt EEHHUYHEAEMOTO KOTOPVI) EEHHUHEAET 4
pe3pD0BOr0 KOHIA NIMHTIBKA
22032-76 l;=d Crans, OpoHza, TaTyHe M T. IL
22034-76 [;=1.25d KoEKuil i cepHil IyTvH
22038-76 {;=2d JIETKHE CTLTABE
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Tabmuia 8§ OCHOBHBIC pa3Mephl MIMUJIEK 00IIEeT0 MPUMEHECHHUS
B Mmmumerpax

HoMuEANBHHIH OHAMETD |
pespbE d g 10121141618 20

[lar pessdbl | gpymawi [1.2[1.5]1.7

[ ]
[ o

252

P MEeKHH <1,211.5/11.5/1.5 1.5

1

Thiametn ctenxag o | & (1012114116 |18 |2
TnHHA TaeuHOT0 KOHIIA

A v.f . 22126 |30 |34 |38 |42 46

i

IMnura |T'OCT 22032-76
EBHHH- [.=A
BaesMmMoro |I'OCT 22034-76

PesBOOBOTO| [ _ 7 o5 Ao

xomna (1 mcﬁg’"j“ 16 |20 |24 |28 32|36 40

& 10112 |14 |16 |18 20

101511518 |20 |22 25

Bribopka 13 cTaHTapTHOTO pAda MITAUTEK .{’ 35, 40, 45, 50,

60, 65, 70, 75, 80, (85), 90, (95), 100, 115, 120, 130t 1.

N
N
B

["aiika u mraitba BEIOMPAIOTCS B 3aBUCUMOCTH OTAUAMETPa Pe3bObl MIMUIBKH,
U pa3Mephbl UX CIEAYeT B3ATh U3 Tabiu. Su 6 (cMm. . 3.2.4.2. u 3.2.4.3.)
["aiilka HaBUHYMBAETCA HA CTSHDKHOM KOHEI IIMWIBKH A0 YIOpa B OAHY M3
neranedt (puc. 12) u mnpencrtaBiseT cOOOW IIECTUTPAHHYIO MPU3MATHUYECKYIO
JeTajab ¢ Pe3b0OBBIM OTBEPCTHUEM (pUC. 8, a).

Yepréx raitku no 'OCT 5915-70 ucnonHenus 2 (pucyHOK3) BBIIOJHUTH B
JIBYX TPOEKIUSAX, HAHECTH HEOoOXoAuMmble pa3zMephl (Tabiuual3), KOHUYECKYIO
dacky Ha MIECTUTPAHHON MOBEPXHOCTU BHIYEPTUTH B COOTBETCTBUU C PUCYHKOM2
0.

[[Tait0y momemnaroT MeXy TalKol U MOBEPXHOCTHIO JACTANIH ISl YBEIIMUCHUS
ONOPHOM IUIOCKOCTU W TPENOXPAaHEHUS IMOBEPXHOCTHU JETadd OT 3aJUpOB INpHU
3aBUHYMBAHUU Taiiky KitouoM. Yeptéx maitonl mo 'OCT 11371-78 ucnonuenue 1
BBITIOJIHUTh B OJHOW MPOEKIIMU B COOTBETCTBUU ¢ pucyHkoM 4. HeoOxomumebie
pa3Mepsl B3sITh U3 TabI. 4

B neranu A (pucyHok 6, a) T0DKHO OBITH BBITIOJIHEHO TIIyX0€ Pe3b00BOE
oTBepcTHe noA mnwibky. Ha puc. 14 nokazano, kak opopMuTh n300pakeHus
OTBEPCTHUI U HAaHECTH pa3Mepbl. YTOOBI €ro HaUepTUTh, HY>)KHO ClIeJaTh
HEOOXOIUMBIC PACUETHI.

JlnameTp cBEpJIEHOTO OTBEPCTHS pAaBEH BHYTPEHHEMY IUaMeTpy pe3bObl d1
1 OIpeiesIsIeTCsl yMHOXKEHHUeM e€ HapykHoro nuametpa Ha 0,85, T.e. d1=0,85d
(npu HeoObxoaMMOCTH TOUHBIN pazMep d1 BHyTpeHHero nuamerpa oepércs us3
COOTBETCTBYIOILIETO CTAH/IAPTA.)
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[Tpu pacuére rmyOuHbl cBepieHus oTBeperus L (puc. 14,)

a) CIIeyeT y4ecTh JIMHY BBUHYMBAEMOMN YacTH mnibky | 11 BeImuuny 3amaca
CBEpJICHHUS, paBHYIO 6P:

L=[1+6P,

rae L-riyOuna cBeplieHus OTBEpCTHS MO pe3b0y, MM;

| 1-BenmurHA BBHHYMBACMOIT YaCTH LMK, MM (Ta0u1. 7);

P—mmar Hapezaemoii pe3n0bl, MM (YKa3aH B Ta0J1. 1 B KoJloHKe «Pe3b0a MIMUIIbKN ).
I'my6una pe3sost L1(puc. 14, 6) B OTBEpCTUH paCCUUTHIBAETCS 10

dbopmye:

L1 = [1+3,5P, rue L1-pa3mep riryOHHBI pe360bl B OTBEPCTUN, MM;

3,5P- BenmumnHa 3amaca pe3n0bl, MM.

[TomydyeHHsie pa3Mepbl TIyOHMHBI CBEpJEHUS W TIyOMHBI PE3bOBI CIEAyeT
OKPYIJIMTH JI0 IEJIOT0 YUCIa

a

a)0)
Puc. 14. I'ne310 noa MINUIbKY
a —cBepsi€Hoe; O —C pe3bOOoil.

N300pakeHrecoeIMHEHNs IUIBKOH sBIsieTCsS GparMeHTOM cOOPOYHOTO
yepreska.
B neranu umeroieit TonmuHy B, T0KHO OBITH TPOCBEPIECHO OTBEPCTUE IS
cBOOOHOrO Mpoxoja WNWIbKU. /[luameTp oTBepCTUsl pacCUUTHIBAETCS KaK
1,1dmpe3s6s! mmuiibku (puc.12, e).
Ha puc. 12, € 1aHO KOHCTPYKTUBHOE YIPOIIEHHOE H300pakeHNE COETUHEHMSI
LIITAJIBKOM.
Ha cO0opouHbIX uepTexax KpenéxHble COSAUHEHUS BBIOIHAIOTCS YIPOIIEHHO
o 'OCT 2.315-68 (puc. 12, x):
a)pa3Mephl JeTanei 0epyTcs B 3aBUCUMOCTH OT AuamMeTpape3bobidinn
IINWIBKY MO0 SMIUPUYECKUM PopMyJiaM, YKa3aHHBIM Ha puc. 12, x ;
0) raiika, maiiba v KOHIIbI IIMWJIBKU U300paxarorcs 0e3 Gpacok;
B) pe3b0a MOKa3bIBAETCSA HA BCEM CTEPIKHE IITUIIBKY;
I') FpaHuIia pe3b0bl H300pakaeTcs TONbKO Ha MOCATOYHOM KOHIIE;
11)3230p MEXYy CTEPKHEM LINUIBKUA U OTBEPCTHEM BCKpEIUISIEMOil tetanu B
HE MTOKa3bIBAETCS,
€) Kpené&xHble U3/IeNNs N300paxaroTcsi HepacCEUSHHBIMH MPH MOMaJaHUH B
IIPOJIOJIBHYIO CEKYIIYO IJIOCKOCTH;
’K)HE MTOKA3bIBAETCs 3amac pe3bObl U 3arac CBEpIJIEHUsI B Pe3b0OOBOM THE3/IE AECTAIH.
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B sT01i paboTe HyKHO BBIIOJIHUTD I CPaBHEHHS 00a H300paKeHU:
KOHCTpYKTUBHOE U yrpoiwénHoe o ['OCT 2.315-68
n3obpaxeHve coeavHEHNs LUNUNBKON U HaHeCTU crneayoLme
pa3mepsbl: ToNwuHy aetanvB, pasmep pe3b0bl du JJIMHY IINMHIBKA |

Iopsinok BbINOJIHEHUS TPauIecKOid padoThI

1)13yunTh TUIIBI pe3b0bl, OCHOBHBIE TAPAMETPHI, U300paKeHUEH 0003HaAYECHUE
Pe3bOBI U PE3BOOBBIX COSTUHECHUM.

2)O3HaKOMHTHCS C BUJAAMH CTAHIAPTHBIX KPEMEKHBIX U3ICTUH,UX
KOHCTPYKIUEH, YCIOBHBIM 0003HAUYECHUEM.

3) Ucxonast u3 naHHBIX UHAUBHUIYATBHOTO 3aAaHUs (pa3Mepbl pe3bObI
IIMWJIBKY, TOJIIMHBI, MPUKPEIUIIEMON eTald U MaTtepuaa aeranu (tabmuua 1),
TIPOM3BECTH PACUST UIMHBI TACYHOTO KOHIA IITHIBKH | 1 BeIGpaTh HoMep TOCTa
IITHIBKY.

4)Ha nucre opmata A3, palimoHaIbHO BEIOpaB MaciTad n300paxeHuH,
BBITIOJIHUTD YEPTEKU CTAHIAPTHBIX U3JICITHIA:

a) IIMWJIBKU: TJIaBHBIN BUA (pUCYHOK 6 13, Tabnuuel 5, 6)

6) TaliKu: MOJIOBUHY BHJIA CTIEPEIN B COYETAHUH C TIOJIOBUHON(POHTATBHOTO
paspesa u BUJ clieBa (pUCYHOK 3, Tabnuia 3).

B) IIAHOBI: TOJIOBUHY BUJA CTIEPEIN B COUCTAHUH C MOJIOBUHON (DPOHTAIBEHOTO
paspesa (pucyHok 4, tabnuua 4).

UYepTexu BBIMOIHSATH MO JIEUCTBUTEIBHBIM pa3MepaM, KOTOPBIE CIETYET
B3SITh U3 COOTBETCTBYIOUIMX CTAHAAPTOB. Y CIOBHOE 0003HAYEHHUE KaXKJI0TO
KPENEXHOTO U3/ENNs HY>KHO MOANKUCATDH PSIIOM C UEPTEKOM COOTBETCTBYIOLIETO
U3/

I')paccUuTaTh rIyOUHY CBEPJICHHS U TIIyOHUHY pe3bObl IS TITyXOTO
Pe3b00BOro OTBEPCTHUS MO IIMUIBKY U U300pa3UTh THE3I0, TPOCBEPIIEHHOE 110
pe3s0y U THE3/10 ¢ pe3b0oit (PUCYHOK 6, T, 1, PUCYHOK 8);

1) HAYEePTUTh KOHCTPYKTUBHOE M300paKEHUE COCTUHEHUS TIIIBKOM:
(poHTaNbBHBIN pa3pe3 (PUCYHOK 6, €) U BUJ CBEPXY, HAHECTH HEOOXOAUMBIE
pa3Mepsl;

e)HauepTuTh ynpouiéanoe nzoodpaxenue no 'OCT 2.315-68 coenuHeHus
HINWIBKOM: (POHTANBHBIN pa3pe3 (PUCYHOK 6,%) U BUJI CBEPXY.

KonTpoabHbIe BONPOCHI
1. Kakue coequHeHus OTHOCATCA K pa3beMHBIM U KAKHE K HEPAa3bEMHBIM?

2. Kaxk nzo0OpaxaroT B pazpe3ax pe3p0y 00aTa ¥ ralku B COOpaHHOM BHUJIC
3. Kak onpenenuts qauHy 601Ta B 00JITOBOM COCTUHCHUU
4. Kak onpeaenuTts JIMHY IIAIBKA

Jluteparypa
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2. Unxenepnas rpaguka: yueonuk / B.I1. Kynukos, A.B. Ky3un.-5-y uzn. —
M.: ®OPYM: UHDPA - 2017. (Cpennee nmpodeccuonanibHOe 00pa3oBaH
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Tabnuma 5- BapuaHThl HCXOIHBIX JAHHBIX JIJIS BBITIOJTHEHUS 3a1aHUS

[Ipunoxenue A

«Pa3péMHBIC COeTUHEHU

Coenqunenune 00JITOM

Coenunenune MIMUILKON

No Tommuna Pesséa Marepunain neranu B

BApHAHT Pe3p6a COCJMHACMbIX | KOTOPYIO B
Oonra JeTanei BBUHYUBACTCS
Bl B2 D P HIITAJIbKA

1 MI12 26 14 10 | 1.25 Crais 40 TOCT 1050 45
2 M14 20 35 12 | 1.25 AJI5TOCT 1583-89 35
3 M16 20 18 14 1.5 CY 12 TOCT 1412-85 25
4 MI18 12 26 16 1.5 BpAX 9-4 TOCT493 38
5 M20 12 30 10 | 1.25 AJI2TOCT 1583-89 35
6 M22 20 25 12 | 1.25 CT 3 T'OCT 390-88 44
7 M24 30 35 14 1.5 K4 33-8 TOCT 1215-79 30
8 M 12 20 36 16 1.5 AJI5TOCT 1583-89 45
9 M14 12 24 18 1.5 BpOL] 5-5-5 'oct 28
10 M16 10 24 10 | 1.25 K4 35.10 TOCT 1216 50
11 M18 13 30 12 | 1.25 AJI4TOCT 1583-89 40
12 M20 10 15 16 1.5 K4 35-10 TOCT 1215 42
13 M22 18 18 10 | 1.25 AJI5TOCT 1583-89 45
14 M 24 25 40 14 1.5 BpAX 9-4 TOCT493 45
15 M 18 10 30 16 1.5 CT 3 T'OCT 390-88 38
16 M24 20 35 14 1.5 K4 33-8 TOCT 1215-79 30

44




[Tpunoxenue A
OOpa3ern BeimoaHeHUsT PaOOThI (TUCT])

6
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[Ipunoxenue b
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[Tpunoxenue B OOpazel BeINOIHEHUS Ipapuueckoil paboThI
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Tema 3.2 Pa3zbemHbie U HEpa3bEMHbBIE COEAMHEHUS IeTAICH

[Ipaktuueckas padota Ne3.3
CBapHoe coeqrHeHHUe eTajiel
Heas:

1. PazButne  0o0mmx ©  NpodecCHOHAIBHBIX  KOMIIETEHIIMM  uepes
(dopMupoBaHrE NPEJCTABICHUS KOHCTPYKIMU COOPOYHOTO H3ACNIUs MpU
BBIIIOJJHEHUH  CBAapHOIO  COEAMHEHUS C  HCHOJB30BAHUEM  IPABUI
o(opMIIeHUSsI TEXHUYECKON U KOHCTPYKTOPCKON JOKYMEHTAIIUH.

Oo0pa3oBaTe/ibHbIE Pe3yJIbTATHI,
CTyneHT JomKeH
yMeTh:

e BBINOJIHATH YEPTESKHU TEXHUICCKUX JeTajeh B pydHOU rpaduke;

e YHUTATh YEPTEKH;

e O0QOPMIIATH KOHCTPYKTOPCKYIO JIOKYMEHTAIIUIO B COOTBETCTBHUHU C
TEXHUYECKOU JOKYMEHTAIIUECH;

3HATb.

e 3aKOHBI, METOJIbI, IPUEMBI ITPOEKIIMOHHOT'O YEPUCHUS,

e TIpaBWIa BBINOJHEHUS M YTECHUS KOHCTPYKTOPCKOM M TEXHOJIOTHYECKOU
JOKYMEHTALINY;

o TmpaBuia opopMiieHUS YepTEeKel, reOMETPUIECKHUE TTOCTPOCHUSI U TMpaBUiIia
BBIUEPUYMBAHUS TEXHUUECKUX JICTAIICH;

o TpeOoBaHUs CTaHJApPTOB Enunoii CHCTEMBI KOHCTPYKTOPCKOM
nokymenrtanuu (nanee - ECKJ/[) m EnuHOM cHCTEMBI TEXHOJOTMYECKOH
nokymeHTaruu (nanee - ECTJI) k opopMiIeHHIO U COCTaBICHUIO YepTEKen
U CXEM

HO0JKHBI  ObITh  chopMupoBaHbI 00mMe H  NpodeccHoHANbHBbIE
KOMIIETCHIUM:

OK01-0OK 10

Yci10BUS BHITIOJTHEHNUS 32/1aHUS:
1. MecTo BBINOJHEHUS 33aHNUs - Y4eOHbII KaOUHET;
2. MakCHMaJlbHO€ BpeMsl JJisl BBIIIOJHEHMs 3a/IaHus —2 Yaca;
3. o0opynoBaHue: YEPTEKHbIE CTOJIbI, YEPTEHKHBIE HHCTPYMEHTHI (LIUPKYJIb,
a. JUHEWKH, yTOJIbHUKH, KapaHJallld YepTeXHbIE), pabodas TeTpaib;
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4. Metoauyeckne YyKa3aHWsS TIO BBIMIOJHEHUIO Tpaduyueckux paboT 1o
mucrutuinHe «mkenepHas rpadukay;
5. TIK, npoekTop.

3ananme: Bomonnuts rpaduueckas pabory MU.03.01.00 Caaphoe
COeIMHEHHE JieTajneil Ha aucte popmara A4 1o cBoeMy BapHaHTy (mpuiioxeHue b)
OO6pa3zer BbINOTHEHUs paObOThI MOKa3aH B MPUIIOKEHUU A)

Kparkue Teopernyeckue M yueOHO-MeTOANYECKHE MATEPHUAJIBI 10 TEMe
NPaKTH4YeCKOoil padoThl
Ceapka - npolecc noy4eHuss Hepa3beMHOI'0 COEAMHEHUS TOCPEICTBOM
YCTAHOBJICHUSI MEKATOMHBIX CBSI3€M MEXK]ly CBapUBAEMbIMM YaCTSAMU IIPU UX
MECTHOM WJIA OOIIIEM HarpeBe, Wi IIaCTUYECKOM J1e(pOPMUPOBAHUH, UITH
COBMECTHOM JICMICTBUU TOTO H JIPYTOTrO.
VY cnoBHbIE N300paKEHHS] K 0003HAYEHMS IIIBOB CBAPHBIX COETUHEHUN
ycrananuBaet ['OCT 2.312 - 72 ECK/I.
CBapHoil 1110B, HE3aBUCUMO OT CII0CO0a CBAPKH, M300pakaloT Ha YEePTEKE
COCUHEHUS:
BUJMMBIHN - CIUIOIIHOW OCHOBHOW JINHUEW, HEBUUMBIN- INITPUXOBOW JIMHUEH.
Ot u3o0paxkeHusl 1IBa MPOBOASIT JIMHUIO-BBIHOCKY, 3aKaHUMBAIOIIYIOCS
OJIHOCTOPOHHEH cTpenkoi (puc. 2). [Ipu ToueuHol cBapKe BUANMYIO OJJUHOYHYIO
CBapHYIO TOUKY M300pakaroT 3HaKoM "+" (puc. 2) HeBuaumblie 0TMHOYHBIE TOUKHU
HE U300paXKaroT.
B 3aBucMMOCTH OT pacnoJIOAKEHUSI CBAPUBAEMBIX JI€TaJCl Pa3InyaroT
CJIEAYIOIINE BUJIBI CBAPHBIX COCIUHEHUN:

1) CTBIKOBOE, o6o3nagaemoe 6ykBoii C, mpyu KOTOPOM CBaprBacMbIe
JIeTaaIu COSAMHSIOTCS CBOUMHM TopiiaMu (puc. 3);

2) YI'JIOBOE (VY),nipu KOTOpOM CBaprBaeMbI€ JIETAId PACoaratoTcs 1Mo/ yriom,
yarie Bcero - 90 rpaaycoB, U COAUHSIOTCS IO KpoMKaMm (puc. 3);

3) TABPOBOE (T), npu KOTOpOM TOpEIl OJHOM JeTaIH COSTUHICTCA ¢ OOKOBOM
MOBEPXHOCTHIO ApyToi neranu (puc. 3);

4) HAXJIECTOYHOE (H), npu kKoTopoM OOKOBBIE IOBEPXHOCTH OJHOM JAETaIN
JaCTUYHO MEPEKPHIBAIOT OOKOBBIC TOBEPXHOCTH Apyroii (puc. 3)
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VIs00pmiEnnz c3apnoro waa

. _d

Yeaoenoe obosnavenue

Veaoenoe obosnavenue

OBOINAIEHUE OOUHAROBHIX COAPHBIX WLEOG

Venoenoe obosnavenue
o\
\\
D
\\

’

N9}
N ¢

CTansapTHLI2 CBapiLIz Wkl
roCT 5264-80-C9

a)

I'OCT 14806-80 H1-11-3 [.6-100200

6) ‘ q-" 6}

FOCT 14806-80 H1-11-31. 6-100:200

‘_\' FOCT 14776-79 Hi1- @1 Q125

Pucynok 1 M300pakeHne cBapHOTO MIBA.
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Pucynok 2 Bugibl ¥ CTpyKTypa CBapHBIX COEAUHEHUI.

Kpomku neraneit, coeaWHSEMBIX CBapKOW, MOTYT OBIT  Pa3IUYHO
MOJIFOTOBJIEHBI MO/ CBAapKy B 3aBUCMMOCTHU OT TPeOOBAHUM, MPEABABISAEMBIX K
coennHeHn1o. [ToaroToBka MOXeT OBITh BBINOJIHEHA: C OTOOPTOBKOM KPOMOK (pHC.
3 ), 0e3 ckoca KpPOMOK, CO CKOCOM OJHOW KPOMKH, C JByMsI CKOCaMu OJHOM
KPOMKH, CO CKOcaMH JIByX Kpomok (puc. 3). Ckocbhl ObIBAIOT CUMMETPUYHbBIE U
aCUMMETPHUYHbIE, TPSIMOJIMHENHBIE U KPUBOJIMHEWHBIE.

[1IBBI B MONIEPEYHOM CEYEHUU BBINOJHAIOTCS HOPMaJIbHBIMU 0€3 YCUJICHHUS U C
ycuiieHueM BenuuuHoM g (puc. 3) TaBpoBble, YIJIOBbIE M HAaXJIECTOYHBIE IIBBI
XapaKTEPHU3YIOTCS BEIMYMHON KaTeTa K TpeyroinbHOro nornepeyHoro ceueHus 1Ba.
B 3aBucumoctu OoT QopMBI 1IBa, CKOCAa KPOMOK, BEJIMYMHBI YCHJICHHUS U KaTeTa

CTaHJApTHBIE CBapHBIC BB UMEIOT cienyolue yciaoBHble o6o3naueHus: C1, C2,
C3,...,¥1,¥2,¥3,..,T1, T2, T3,..., HI, H2, H3....
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1o xapakTepy pacnooKeHus MBI JEIATCS HA OJHOCTOPOHHUE U
nByctopoHHuE (puc. 5). IIIBbI MOTYT OBITH CIUTONTHBIE W MPEPHIBUCTHIC.

[IpephIBUCTHIE MIBBI XapaKTEPUIYIOTCS JUTMHON MTPOBAPUBACMBIX YUaCTKOB | ¢
marowm t. [IpepbIBUCTBIE BB, BHITTOJTHEHHBIE C ABYX CTOPOH, MOTYT
pacroJiaraThCsi CBOMMH y4acTKaMu | B IIaXMaTHOM WJIH LIETTHOM TOPSIJIKE.

Ha u300paskeHnn cBapHOTO IIBA PA3IMYAIOT JIMIIEBYIO U OOPATHYIO CTOPOHBI.
3a JINLEBYIO0 CTOPOHY OJHOCTOPOHHETO IIBA IPUHUMAIOT Ty CTOPOHY, C KOTOPOU
IPOU3BOJIUTCS CBApKA.

JInneBo CTOPOHOM ABYCTOPOHHETO IIBA C HECUMMETPHUYHOM ITOJATOTOBKOM
(ckocoM) KpOMOK OyAET Ta CTOPOHA, C KOTOPOIl MPOU3BOASAT CBAPKY OCHOBHOTO
IBa.

Ecnu ke noaroroBka KpOMOK CHMMETPUYHA, TO 32 JIMLEBYIO CTOPOHY
MIPUHUMAIOT JIIO0YIO.

CranaapThl, perjlaMeHTUPYIOIINE OCHOBHBIE TUIIbI, KOHCTPYKTHUBHbBIC

AJIEMEHTHI U YCJIIOBHBIE 0003HAUEHUS CBAPHBIX COCIMHEHUHN, TPUBEICHBI B TA0IUIIEC

(puc. 4).

y YCIOBHOE OBOJASEHIE [KIBOB
CTALIAPTH CRATHEYX COEIMHERIRT C HECTARTAFTHOH SOPVON H PAOMEPAMH

> =<
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$ 0480 DY OV 069 CRIPE = e ’
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Pucynok 3 CtannapThl CBApHBIX COECIUHEHUIA.
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Ha wyeprexax CBapHOrO COEAMHEHUS KaXKAbIM IIOB HMMEET OIPEAEICHHOE
YCIIOBHOE 0003HaYeHHE, KOTOPOE HAHOCSIT HaJ WU MOJ MOJKOW JTMHUH-BBIHOCKH,
MIPOBOJIMMOM OT H300paKeHHUsI IIBa. YCIOBHOE H300pa)KEHUE JMIEBBIX IIBOB
HaHOCAT HaJ TMOJKOM JIMHUU-BBIHOCKU (puc. 2). VYcinoBHOoe 0003HaueHHE
00OPOTHBIX IIBOB - MO/ TTOJIKOM JIMHUU-BBIHOCKH (pHC. 2).

O603nauenue mBoB 1o ['OCT 2.312 - 72 umeet cTpyKTypy (cMm. puc. 3).

[Ipumepsl yCI0BHOTO 0003HAYEHMsI CTAHJAPTHBIX CBAPHBIX IIBOB IPUBEJCHBI
Ha puc. 2:
a) OB CTBIKOBOrO coenuHeHus: (OykBa C) ¢ KpHUBOJIMHEWHBIM CKOCOM OJHOMU
KPOMKH, ABYCTOPOHHUM (1tudpa 9), BHIOTHAEMBIN PyYHON TyroBOM CBApKOM MpH
MOHTaXe U3ENHs. Y CHUIIUE CHATO C 00enX
CTOPOH.

0) OB COEIMHEHMS] BHAXJIECTKYy 0€3 cKoca KpoMok ojaHoctopoHHuit (H1),
BBITIOJIHSAEMBIA JYTOBOM IIOJyaBTOMAaTHYECKOM CBAapKOM B 3allUTHBIX Tra3ax
maBsmmmces 35ekrpoaoM. Ilos nmo mezamkHyToM muHMK. Karer mBa 6 MM. /{nnHa
npoBapuBaemoro ydactka 100 mm. ar 200 mMm.

B) CM. "MyHKT 0", HO 1I0B ¢ 00OPOTHOM CTOPOHBHI.

I) OJMHOYHBIE CBApHBIE TOYKH COEIMHEHUS BHAXJIECTKY, BBIIIOJIHAEMbIE
IyroBoil cBapko moj diatocoM. Touku nuamerpom 11 mm. YcuieHuwe AOIKHO
ObITh cHATO. [lapamerp mepoxoBaTocT 0OpadbaTbiBaeMoii moBepxHocTH Ra = 12,5
MKM.CTOPOH.

0) OB COEOUHEHMs] BHAXJIECTKYy Oe3 ckoca KpoMok omHocTtoponHuit (H1),
BBITIOJIHSAEMBIA JTYTOBOM IIOJyaBTOMAaTHYECKOM CBapKOM B 3alMTHBIX Tra3ax
maBsmmmces 35ekrpoaoM. [lo nmo vezamkHyToM uHMK. Karer mBa 6 MmM. [{nnHa
npoBapuBaemoro ydactka 100 mm. Iar 200 Mm.

B) CM. "MyHKT 0", HO 1IOB ¢ 0OOPOTHOM CTOPOHBI.

I) OJWHOYHBIE CBapHbIE TOYKM COEJAMHEHHUS BHAXJIECTKY, BBIIOJIHIEMBbIC
OyroBoil cBapkoi moj ¢dmarocoM. Touku auamerpom 11 mm. Ycunenuwe AOIKHO
obITh cHsTO. [TapameTp mepoxoBarocTu 0OpabaTeiBaeMoi moBepxHocTH Ra = 12,5
MKM.
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Pucynok 5 O603HaueHMs CBapHBIX IIBOB.

[IloB, pa3mepbl KOHCTPYKTHBHBIX JJIEMEHTOB KOTOPOTO CTaHIAapTaMu He
YCTaHOBJICHbl (HECTAaHJAPTHBIA MIOB), HM300pa)ar0T C YKa3aHUEM pa3MEpPOB
KOHCTPYKTHUBHBIX 3JIEMEHTOB, HEOOXOIMMBIX JJIsl BBHITIOJHEHHS IIBA MO JTaHHOMY
yeptexy (puc. 4,5). Ha pucyHke npuBeneHO YyCIOBHOE O0O3HAY€HHE IIBOB C
HeCTaHAapTHOU (popMoi U pazMepamu.

Ecnu B cBapHOM COEAMHEHUH €CTh LIBBI OJJUHAKOBBIE 10 TUITY U IOTIEPEUHOMY
CEUCHHIO M K HUM MpPEIbsABICHBI OHU U T€ K€ TEXHHUYECKHe TpeOOBaHUS, TO UX
yclioBHOE 0003HAYeHHE HAHOCAT TOJNBbKO y ojnHOro mBa. Ha HakiaoHHONW yacTu
JMHUHU-BHOCKU 3TOTO IIBa YKA3bIBAIOT YHMCIIO IIBOB U HOMEP, IPUCBOCHHBINA 3TON
rpynne mBoB. OT OCTaldbHBIX OJWHAKOBBIX IIBOB MPOBOAST TOJBKO JIMHHUH-
BBIHOCKH C MOJIKAMHU JIJISl YKa3aHUs HoMepa IBa (puc. 2) uiu 6e3 Mook, eciiu Bce
LIBBI OIMHAKOBBI. Ha yepTeke CHMMETPUYHOTO U3/1EIus, IPU HATUIUH
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Ha M300paXEHUH OCU CUMMETPHH, IOMYCKAETCA OTMEYATh JIMHUSMU-BBIHOCKAMH U
0003HaYaTh IIBHl TOJBKO HA OAHOMW M3 CHMMETPHUHBIX YacTell H300pakeHUs
U3JEIu.

LWos csapHon

a Py

Eo

0) naobpaxenune Ha yeprexe

Pucynok 6 ®opma 1 KOHCTPYKIIUSI CBAPHOTO IIBA.
IHopsinok BbINMOJIHEHNSI pa0OThI:

e Ha dopmare A4, pacnoyioxKE€HHOM BEPTUKAIBHO, BBIUEPTUTH PAMKY YepTEXka,
BBITIOJIHUTH OCHOBHYIO Haamuch - popma 1 mo 'OCT 2.104-68 .

L HpI/I BBIIIOJTHCHUHU 3aJlaHusd  OIPCACIUTL MCECTOIIOJIOKCHHUC CBApO4YHOI'O
COCOIMHCHUA.

e BLINOJTHUTH ACKU3BI OTACIIBHBIX I[GTEU'IGI‘/JI, BXOIAIIHUX B CBAPHOC U3ACIIHNC.

e OdopMHUTh JaHHBIN YEPTEXK, KaK COOPOUHBIN, T.€. MPOCTABUTH raOapUTHEIE,
YCTAaHOBOYHBIE U IPUCOEAMHUTENBHBIE pa3Mepbl. [IOArOTOBUTH BBIHOCKM C
MOJIOYKAMHU OT KaXAO0W JeTaNH JJIsl IPOCTAHOBKU MO3ULIMH MO e (UKaIIH.

e CocraButh crnenudukanuio k coopouHomy ueptexky no ['OCT 2.106-96.
Crneundukanus. Bemonuuts ee Ha popmate A4 ¢ ocHoBHOM Hammucbio ['OCT
2.104-68 ¢dopma 2 Ha MEpBOM JIMCTE WM OTACIBHO, €CJIM HE TIOMEIIaeTcs Ha
MIEPBOM JIUCTE.

B npunoxxennn A mpencraBiieH oOpaserl BHITOTHEHUS Tpaduueckon paboThI.
KonTpoabHbIe BONPOCHI

1.Ha3BaTh ¢opMy IOnepeyHOro ce4eHus KakJJoro CBApHOro 1IBa COIVIACHO
I'OCT 5264-80
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Tema 3.3 TexHUUECKUI pUCYHOK

[Ipaktuueckas padota Ne3.5

BbinosiHeHHe TEXHUYECKOT0 PUCYHKA MO/IeJIU M0 YePTeKy.

Ieab 3ansaTHA:

® OCBOGHME TEPBOHAYAIBHBIX YMEHUH MOCTPOCHUS TEXHUYECKOIO
PUCYHKA JETAIIH.

e cojeicTBUEe (OPMUPOBAHUIO OOIMIMX KOMIETEHIIMHA MPETYCMOTPEHHBIX
®I'OC CIIO no mpodeccunu:

Oo0pasoBaTesibHBIC Pe3yJIbTATHI

B pe3ynbTaTe BhINOJHEHUS IpaPUUeCcKOil padOThI CTYJIEHT JOJKEH

yMeTh:

BBITTOJIHATH TEXHUUCCKUHI PUCYHOK ACTAJIN

3HAaThb:

3aKOHBI, METO/IbI, TPUEMBI TPOEKIIMOHHOTO YEPUYEHUS,
IpaBUia BBIMOJHEHUSI U YTEHUS KOHCTPYKTOPCKOM M TEXHOJIOTHYECKOU
JTIOKYMEHTAIINH;

npaBuiia opOPMIICHUSI YEePTEKENU, T€OMETPUUECKUE MOCTPOCHUS U MpaBuia
BbIUEPUMBAHUS TEXHUYECKUX JETaJICH;

TpeOOBaHUS CTaHJapTOB Enunon CHUCTEMBI KOHCTPYKTOPCKOM
nokymeHtanuu (manee - ECKJ) m EamHol cHCTEMBI TEXHOJOTMYECKOM
nokymeHTaru (nanee - ECTJl) k opopMiIeHHIO U COCTaBICHUIO YepTEKEn
U CXeM

AOJLKHBI ObITH C(POPMHUPOBAHBI 0011IMe U IPO(ecCHOHATbHbIE

KOMIICTCHIINN .

OK 01 - OK 10

YciaoBus BbINOJHEHUA 3aJaHNS:
1.
2.

MECTO BBINIOJTHEHUS 3aJaHUs - Y4eOHbII KaOUHET;
MaKCHMaJIbHOE BpEMs JIJIsl BBIMOJIHEHUS 3a/laHusl —2 Yaca;

000pyI0BaHUE: YEPTEKHBIC CTOJIBI, YEPTEKHBIE HHCTPYMEHTHI (IIUPKYJIb,

3.
4.

JTUHENKH, YTOIBHUKH, KapaH Al YepTEKHBIC), padodasi TETpab;
Meroanueckie yKa3aHUS 110 BBIMIOJIHEHHUIO Trpadudeckux paboT 1o
mucrutuinHe «mkenepHas rpadukay;

[IK, mpoekTop.
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3axanue:

Beimonauts rpadpuyeckyto paboty M4.06.01.00 « BbinmoJiHeHHEe TEXHUYECKOTO
PUCYHKA MO/JEJIH 10 YePTEeKY».

[Ipumep BBINOTHEHUS 3a/laHUS IPUBEICH HA PUCYHKE 9.

KpaTkue TeopeTnyeckue u yuedHO-MeTOAUYECKHE MATEPHAJIBI TI0 TEMe
NPAKTUYECKOH padoThI

TexHn4YecKuil pUCYHOK - 3TO HarJIsAHOE U300pakeHUe NpeaMeTa, Ha
KOTOPOM, KaK IPaBUJIO, IOKA3aHbl BUAUMBIMU Cpa3y TPU €r0 CTOPOHBI.
BBINONHSIOT TEXHUYECKUE PUCYHKH OT PYKH C IPUOJIU3UTEIBHBIM COXPAaHEHUEM
MIPONIOPLIMM IPEAMETA.

HOCTpOGHI/Ie TCXHHUYCCKOI'O pPHUCYHKAa TI'COMCTPHUYCCKOI'O TCJIa, KAdK H JIF000T0
npeamMeTa, HAYMHAOT C OCHOBAHHA. I[JI}I ATOM OCJIM BHA4YAJIC IIPOBOAAT OCH
IIITOCKHUX (le“yp, JICKAIIMX B OCHOBAHHUH 5THUX TCII.

Ocu crpost, HCHONB3ys cheayrmuil rpadpuueckuii npuem. IIponsBosibHO
BbIOMPAIOT BEPTUKAJIBHYIO JIMHUIO, 33Jal0T Ha HEM 00y TOYKY U MPOBOJSAT
yepe3 Hee JABE IepeceKaronmecs npsmbie noa yriaamu 60° K BEpTHKaIbHOU
npsmoi (puc. 1, a). Otu npsiMeie U OyQyT OCAMU (PUTYp, TEXHUUYECKUE PUCYHKHU
KOTOPBIX HY’KHO BBITIOJHHTb.

Paccmotpum HekoTophie puMepbl. [IycTh HEOOXOAMMO BBINOTHUTH TEXHUYECKUN
pucyHok ky6a. OcHOBaHME KyOa - KBaJpaT CO CTOPOHOM, paBHOU a. I[IpoBomum
JUHUM CTOPOH KBajpaTa NapauieIbHO MOCTPOEHHBIM ocsiM (puc. 1, 6 u B),
BBIOMpAsl MX BEJIMYMHY NMPUMEPHO paBHOM a. M3 BeplIMH OCHOBaHHS MPOBOIUM
BEPTUKAJIbHBIC JIMHUHM U HA HUX OTKJIQJIbIBAEM OTPE3KH, IPUMEPHO PABHBIE BHICOTE
MHOTOTpaHHUKa (11 Ky0a OHa paBHA a). 3aTeM COEIUHSEM BEPIIUHBI, 3aBepIas
nocTpoeHue kyoa (puc. 1, r). AHaJIOTUYHO CTPOST PUCYHKH JPYTUX MPEIMETOB.
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Puc.1

TexHUYeCKue PUCYHKH OKPYKHOCTH yIOOHO CTPOUTH, BIHUCHIBAs MX B PHUCYHOK
kBanmpara (puc. 2). PUCyHOK KBagpara MOXHO YCJIOBHO MPHUHATH 3a POMO, a
U300paKEHUE OKPY>KHOCTH - 3a oBall. OBan - curypa, cocrosmas u3 Iyr
OKpPY>KHOCTH, HO B TEXHUYECKOM PHUCOBAHUH OHA BBITIOJHSACTCS HE IUPKYIIEM, a OT
pyku. CtopoHa pomba IpUMEpHO paBHA TUAMETPY M300pakaeMoil okpyx)HocTu d
(puc. 2, a).

4

Puc. 3

Jlns Toro 4troObl BOHcCaTh B poMO OBaj, MPOBOASAT IyI'H CHaydaja MEXTY
toukamu 1-2 u 3-4 (puc. 3, 6). Ix paanyc npuMepHo paBeH paccTosHuio A3 (A4)
u Bl (B2). 3atem npoBoasar nyru 1—3 u 2-4 (puc. 3, B), 3aBepiias MOCTPOCHUE
TEXHUYECKOTO PUCYHKA OKPYKHOCTH.

Jlis n300pakeHus IINHAPAa HEOOXO0AUMO MOCTPOUTh PUCYHKU €r0 HUKHETO
U BEPXHEro OCHOBAHWM, pPACIONOXKHB MX MO OCH BpallleHUs Ha PacCTOSHUM,
MIPUMEPHO PAaBHOM BbICOTE LUIUHAPA (pHC. 3, I).

Jns moctpoenust oceld (Uryp, pacloJOKEHHBIX HE B TOPU30HTAIBLHON
IJIOCKOCTH MPOEKIUH, KaK JaHO HAa PUCYHKE 4, a B BEPTHKAIbHBIX IUIOCKOCTSX,
JIOCTATOYHO Ha B3SITOW BEPTUKAIBHOW MPSAMOW Yepe3 MPOU3BOJIHHO BHIOPAHHYIO
TOYKY NPOBECTH OJHY IMpsIMYI0, HalpaBUB €€ BHU3 BIEBO s GUryp,
napajuleNbHBIX (POHTAIBHON IIOCKOCTH NPOEKLUWH, WJIM BHU3 BIPaBO - JJIA
¢duryp, napamienbHbIX NPOPUIBLHON MIIOCKOCTH NpoeKLuii (puc. 4, a u 0).
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Puc. 4

Pa3memienne  oBaJioOB  MpH  BBINOJHEHWHM  TEXHUYECKUX  PUCYHKOB
OKpPY>KHOCTEH, PacloiOKEHHBIX B PA3UYHBIX KOOPAMHATHBIX TIOCKOCTSIX, JAHO
Ha pUCyHKe 5, rae | - ropu3oHTalbHas IUIOCKOCTb, 2 — (pOHTaNbHAL U 3 -
npodunpHas.

Puc. 5

TexHuueckue puCyHKH y100HO BBINMOJIHATH HAa Oymare B KJIETKY (puc. 86).
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Puc. 6

Jlis puaHus TEXHHYECKOMY PUCYHKY OOJIbIIEH HATJSIAHOCTH MPUMEHSIOT
pasiuyHble CrocoObl mepenaun oObeMa npeamera. UMy Moryt OBITh JUHEHHas
MTpUXOBKa (puc. 7, a), mpadupoBka (IITPUXOBKA «KJIETOUKOI» — puc. 7, 0),
TOYEYHOE OTTeHeHue (puc., B) u Ap. (cM. Takke puc. 8). Ilpum sTom
NPEIIoJIaraeTcs, YTo CBET Ha MOBEPXHOCTh MajaeT ciieBa cBepxy. OCBEIICHHBIE
MIOBEPXHOCTH OCTaBIISIIOT CBETJIBIMH, a 3aTEHEHHBIC IMOKPBIBAIOT IITPUXAMH,
KOTOpBIE TYIIE TaM, TJIe¢ TEMHEE Ta HJIM UHas 4aCTh TTOBEPXHOCTH MPEAMETA.

‘II.

Pucynok 7

Wmpuxobxa Upapupobxa Tywelna

OCo0eHHOCTH TEXHUYECKOI'0 PUCYHKA B AaKCOHOMETPHUH

CryzneHTbl, OBJIAJEBIINE CIOCOOAMH BBIOJHEHHUS aKCOHOMETPUYECKHX
MPOEKIUH, JIErKO OCBAMBAIOT TEXHUYECKOE PHCOBAHHUE, paccMaTpuBasi €ro Kak
ACKM3HOE BBIMIOJHEHUE HW300paXeHU TMPEeIMETOB Ha OCHOBE CTaHIapTHBIX
Pa3HOBUIHOCTEN aKCOHOMETPUHU.

CTyAeHTBI CYMTAIOT, YTO PA3HULA MEXKAY aKCOHOMETPUUECKUM YEPTEHKOM H
TEXHUYECKUM PUCYHKOM (aKCOHOMETPUYECKHM 3CKH30M ) 3aKJIF0UAETCS
TOJIbKO B TEXHHUKE WCIOJHEHUS: PHUCYHOK BBINOJHAIOT 0€3 NpPUMEHEHHS
YepTEKHBIX MHCTPYMEHTOB, OT PYKH, «Ha TJla3», C COOJIIOJICHHEM IPOMOPLUMA

67



npeaMmeTa. B ocTanbHOM, MHOPSJOK BBINOJIHEHHS PUCYHKAa HE OTJIMYAETCS OT
AKCOHOMETPHUYECKOIO YEPTEKA.
TeM He MeHEE TEXHUYECKUM PUCYHOK UMEET CIEAYIOIIME YCIOBHOCTH,
VYnpouieHust 1 0COOEHHOCTH:

1.IIpenmer m3o0OpakaeTcss M30JMPOBAHHO OT OKpY’Karollel cpenbl, T. €.0e3
nepeadn OKPYKaIUX IpeIMeToB. Tak, Hapumep, pucyst FeOMETPHUIECKOE
TEJIO WJIM JI€Tallb, HE TIOKA3bIBAIOT IOJCTAaBKY, HA KOTOPON OHH CTOST.

2.KoHTyp mpeamera BBINOJHACTCA JIMHUAMM PAa3sHOW TOJIIMHBL, T. €.
KOHTYpHas JIMHUS HE BE3J€ OJMHAKOBA, KaK Ha 4YepTexke, a HMeeT
CBETOBO3/IYIIHYIO [IEPCIEKTUBY.

3.JIns Oonee HArIsSgHOTO W BBIPA3HTEIBHOTO HW300PKECHUS OOBEKTOB,
AJIEMEHTOB
WM JIeTajeil B TEXHUYECKOM PUCYHKE IMPHUMEHSIOT PA3JIMYHbIE BUAbl OTTEHEHUS C
MTOMOILBIO YCJIOBHOT'O CBETOTEHEBOI0 MacIITala.

4.CBETOTEHP HAHOCHUTCS IO YCIOBHO NpUHATOW cxeme. [Ipu 3TOM cumraercs,
YTO CBET IaJIa€T BCEr/la CJIEBA—CBEPXY OT MPEAMETA.

S.Ilajarome TEHM OT Tel WIM HX DJJIEMEHTOB HAa pPUCYHKax B
AKCOHOMETPHUUYECKOW MPOECKIUU HE TTOKA3bIBAIOT.

6.Bp100p BH/1a aKCOHOMETPUH B TEXHUYECKOM PUCYHKE 3aBUCHUT OT (hOPMBI
M300pakaeMoro MpeaMeTa, HarSIAHOCTH €ro  M300paK€HHUs ¢ IPOCTOTHI
MTOCTPOEHUS.

7.d1s1 BBISIBJIEHUS! BHYTPEHHEW (POPMBI M300pakaeMoro npeIMeTa METOA0M
TEXHUYECKOTO PHCOBAHMS B AKCOHOMETPHM, KaK U Ha YEPTEKax, BBHIMOJHEHHBIX
METOJIOM TNPSMOYTOJIBHOTO MPOECLUPOBAHMS, IPUMEHSIOT YCIOBHBIE pa3pe3bl (Tak
Ha3bIBa€Mbl€ MBICIICHHBIE BBIPE3bl OJHOM YETBEPTH AETald, NPUOIMKEHHOM K
HaOJMOaTeN0, JUIsl  OINpenesieHUs] BHYTPEHHHX [OBEPXHOCTEH JeTaiu) B
cootserctBuM ¢ ['OCT 2.317-69

TpedoBanus kK 0pOPMIICHHIO IPAKTHYECKON PadOTHI

[Iponymarh KOMIIOHOBKY 4YepTeKa. BBINOJIHUTE TEXHUYECKUM PUCYHOK
moaenu Ha (opmare A 4 (A3), OT pykd MO KOMIUIEKCHOMY YepTexy, Oe3
MPUMEHEHHUSI YEPTEKHOTO MHCTPYMEHTA, HAHECTH (IITPUXOBKY) mipadPpupoBKy u
BbIpe3 ueTBepTh. COXpPaHUTh JIMHUM MOCTPOEHUS.

[Topsimok rpaduyecKoro BHITIOJHEHUS 3aIaHUS

[.Ilo opToroHanbHBIM MPOEKIUSAM JETAIH BBIIOIHAETCA TPETUA BUI U
IIPOCTABIISAIOTCS Pa3MEPBI.

2.W3ydaercs u aHanm3upyercs (opma neramud Mo OPTOTOHAIBHBIM IMPOCKITUSIM.
Jiis  3Toro HEOOXOAMMO MBICIIEHHO pacwieHUTh JeTallb Ha OTAEJbHbIC
reoMeTpuieckue teina (mpusma, nupaMua, HUIUHIpP, KOHYC, TOp U T.1.).

3.Ha cBoOOgHOM TOJNIE dYepTexka HAHOCATCS  AaKCOHOMETPUYECKHUE  OCH.
OnpenensdroTcss TPONOPIHUM M300pa’kaeMoil AeTalld B TJa30MEPHOM MaciiTade.
Hameuarorcst rabapuTHble pa3Mepbl BBICOTHI, IIUPUHBI M JUIMHHBI BCEH JETaju.
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Takum 00pa3oM, IPOUCXOIUT OCHOBHASI KOMIIOHOBKA TEXHWYECKOTO PHCYHKa Ha
JIUCTE.

4.JletanbHasi TpoprucoBKa (JOPMBI U OTHAEIIBHBIX 3JIEMEHTOB BBIMOJIHSIETCS TAK)KE B
POIOPIIMOHATIEHOM MacIiTade.

5.HaneceHne cBETOTEHU HA MTOBEPXHOCTSX JETAIH MPOU3BOAUTCS C yUETOM
CBETOTEHEBOTO MacHiTada.

6.Hanecenune kpaeBoro koHTpacrta (00BOJIKa KOHTYpa JIeTajlu). 3aloJIHEHNE
OCHOBHOM HaJIuUCH
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Pucynok 9 Obpazel BbIMOIHEHHS paOOTHI

KoHTposbHBIE BONIPOCHI:

1.YT0 Ha3bIBaeTCS TEXHUYECKUM PUCYHKOM?
2. /Ins yero npuMeHsIeTCsl TEXHUYECKU PUCYHOK?

3. KakoBa o/kHa OBITh MOCIEA0BATEIbHOCTD BBIMOIHEHUS] TEXHUUECKOTO
pucyHka?

4. Yto Takoe «IlIpaddhupoBkan?
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JlutepaTtypa, UHTEpPHET- U3JAHUS

OCHOBHBIE UICTOYHUKH:
I'peunmkua U.B., Mesennesa ['.B. Urxkenepnas rpaduka: yued. [Tocodue.- M.: ®I'BY JII1O

«Y4eOHO-METOIMYECKUM LIEHTP 10 00Pa30BaHUIO HA KEJIE3HOAOPOKHOM TpaHcmopTey, 2017 -
231 c. IbIMTY978-5-89035-998-8

JlomoTHUTEThHBIE UICTOYHHUKH:
Nnxenepnas rpaduka: yueonuk / B.I1.Kynukos,A.B.Ky3una.-5¢ uzn.-M:, ®DOPYM: UHDPA -
M,2017

CrangapTsl:

I'OCT 2.001-70 O61ue mooKeHus

I'OCT 2.105-95 O0mme nonoxeHus TpeOOBaHUS K TEKCTOBBIM JIOKyMEHTaM
I'OCT 2.109-79 OcHoBHBIE TpeOOBaHUS K YEPTEIKAM

I'OCT 2.301-68 ®opmaTsl

I'OCT 2.302-68 Macmtaosbl

I'OCT 2.303-68 Jlunun

I'OCT 2.303-68 Llpudts! yepTeKHbIE

I'OCT 2.307-68 Hanecenue pa3MepoB U MpeeIbHbIX OTKIOHEHUI

I'OCT 2.314-68 U306paxeHune pe3bObl

I'OCT 2.305-68 N300paxenne — BUIbI, pa3pe3bl, CEYCHUS

I'OCT 2.306-68 O603HaueHus rpaduyecKuX MaTepHaoB MpaBUjla HAHECEHHUS UX Ha YepTEexKe
I'OCT 2.317-68 AKCOHOMETPUYECKHE TPOEKIIUU
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