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1. 3CKU3SUPOBAHMUE

KoHcTpykTOpCkuit AokyMeHT (K1) Ans U3roToBneHuUs AeTanu MOXET 6biTb BbIMOSIHEH B BUAE YepTexa Unu
acku3a. YepTtex aetanum 310 K/, coaepxalimii n3obpakenne AeTaaun v Apyrve JaHHble AN e€ U3roToBNEeHUs U
KOHTposiA. OH BbINOSHSAETCA C UCMOJIb30BaHUEM YEPTEXHBIX MHCTPYMEHTOB MJIM KOMMbIOTEPA HA CTaHAAPTHOM
cdopmaTe, C WCMONb30BAaHWEM CTAHAAPTHOrO MacluTaba. Yeprex BpEMEHHOrO XapaxkTepa, BbIIO/IHEHHbIM Ha
CTAHAGPTHOM (DOPMATE «OT PYKM» B «I/IA30MEPHOM MAacluTabe» u CoAcpxalumyi Bce CBEACHUS A/
U3MOTOB/IEHUS U KOHTPO/IA AETA/M, HA3bIBAETCS ICKHU3OM.

Pasznuualotr ABa BMAA 3CKU30B: NMPOEKTHbI€ U CHATbIE C HaTypbl. [lepBble BblpaXkaloT 3aMbicen
KOHCTPYKTOpa Mpu CO34aHMN HOBOro 06bEeKTa; BTOPbIE OTPAXKAOT peasibHble 06bEeKTbI U CHAMAKOTCS C HATypbl Npw
nacnopTv3auuM, PeMOHTE, MOAEPHM3aLUMM 060pyAOBaHMS, MPUCNOCOBNEHMIA, YCTPOWUCTB U AeTanei, a Takke B
y4€ebHbIX Lensix.

1.1 Tpe6oBaHus, NnpeabABAsieMble K 3CKM3aM

K 3cku3y npeabsaBasoTea Te xe TpeboBaHus, YTo 1 K YepTexy.

DCKM3 BLINOMHSIETCS Ha u4epTéxHoW OyMare cTaHgapTHoro dopMaTta. [lonyckaeTcs WCMnosb30BaTb
MUIIMMETPOBKY, @, B YYEOHbIX LEensX, ABOWHblE TETpadHble NUCTbl B KAeTKy. OT pyku BbIMOSHAETCS paMka
yepTexa v OCHOBHas HaArMuUCh.

OCKM3 AO/MKEH CoAepKaTb:

1) HeobxoAMMoOe 4MCNO M306paxkeHuii (BMAOB, Pa3pe30B, CEYEHWN, BbIHOCHBLIX 3/IEMEHTOB), AAOLMX
UcYepnbiBaloLLee NPeACTaBIEHNE O KOHCTPYKUMK AeTanu;

2) BCe pa3Mepsbl;
3) cBeeHust 0 MaTepuasne 1 LepoXoBaTOCT NOBEPXHOCTEN;

4) HeobxoanMble TexHn4Yeckme TpeboBaHums.

1.2 Bbi6op rnaBHOro Buaa

MpaBunbHbIM  BLIGOP T[NaBHOMO BWAa O6eCneuyMBaeT TakOe Ba)XXHOE KayeCTBO YepTexa, Kak
yaobounTaemMocTb. FnaBHbIA BMA AO/HKEH AaBaTb Hambonbluee npepacraBneHne o ¢opMme M pasMepax
Aetanu. 3To, Kak NpaBuio, Hanbonee xapakTepHoe U y3HaBaeMoe M3o06pa)keHue aetaneil faHHOro
knacca. NMpu BepHO BbIGPAaHHOM r/1aBHOM BUAE YUC/IO APYrMX M306pakeHMi — MUHUMAaZbHOE, HO
[aroLlee nosiHoe npeAcTaBieHne 0 KOHCTPYKUMK U pa3Mepax AeTanu.

U306parkeHune geTtanu Ha rNiaBHOM BUAE [O/HKHO:

a) COOTBETCTBOBaTb €€ XapaKTEpHOMY MOJIOXKEHUI0 Ha CTaHke B npoLecce TUNMYHOW AnA
37Ol AeTtanm o6paboTku,

6) uMeTb HanbonbLUEee YNC/I0 BUANMBIX OYEPTAHUM.
MpuMepbl BbIGOpa rnaBHOMO BUAA ANS pasnnyHbIX ageTanen (puc. 1):

a) Ten BpalleHusi (OCb BpalLEHWs MapanfiefibHa OCHOBHOW Haanucy, 60'nbluasi no AnMameTpy
YyacTb AeTanu — CneBa);

6) — nockux (rNaBHbIM BMA TOT, HA KOTOPOM MOXHO YKasaTb TOMLUMHY AeTann);

B) — KOpMYyCHbIX (OMOpHasi NOBEPXHOCTb NapasfenibHa OCHOBHOM HaamnucK).

a) 6) B)
Puc. 1 O



1.3 Bbi6op chopMaTa 3cKkn3a U pacnonioXkeHme OCHOBHOW Haanucu

dopMaT YEpTEXHOrO NIMCTa OMpefensieTcs He pa3MepaMu [eTanu, a €€ CNIOXKHOCTbO. NSt CroXHOM
AeTann notpebyeTcs MHOrO M306paxkeHWi, pa3MepoB W, creaoBaTenbHo, Gonbwoi dopmat. [ns npocTbiX
feTanel B y4yebHbIX Lensx AOMyCKaeTCs BbIMNOMHSATb 3CKM3bl Ha ABOWMHLIX TETPaAHbIX SUCTAaX B KIETKY,
NpubAN3NTENBHO COOTBETCTBYIOWMX popmaTy A4 unn A3. Pamky (Hanpumep, ans dopmata A4) uepTsaT OT pyku Ha
PACcCTOSIHUM OAHOM KNETKM OT kpast imcTta (5 MM) ¢ TpEX ero CTOPOH. 3aTeM YepTaT WM LWTaMMyloT C NOMOLLbIO
PE3NHOBOro K/IMLIE OCHOBHY HaANWCh BAOSb KOPOTKOW CTOPOHbI popMaTa, Mocse Yero NpoBOASAT 3aMblKatoLLytO
NVHWIO paMKM C YY4ETOM AJIMHbI OCHOBHOM Haanucu. [ns dopmata A3 TeTpagHble NWUCTbI NpeaBapuTenbHO
CKneuBaloTcs. PacnonoxeHne OCHOBHOM Haamucy Ha cdopMaTtax 6onbwmnx A4 BbibMpaloT ¢ y4ETOM yao6CTBa
YTEHMSI YepTexa M ONTMMasIbHOro pasMeLLeHNst M306paXkeHNi, BKIoHYas pa3Mepbl, Ha JIUCTe.

1.4 MoHsiTE 0 NOBEPXHOCTSAX U 6a3ax

1.4.1 MNoBEpPXHOCTM A€TanM B 3aBUCMMOCTM OT WX B3aUMHOMO MOSIOKEHUS B M3OENUM MOryT 6biTb
conpsiraeMbiMi1, NPUBASIOYHBIMKA UK CBOGOAHBIMM. ComnpsiraeMble NMOBEPXHOCTU 3TO Te MOBEPXHOCTW AeTaiu,
KOTOpble, COMpMKacasicb C MOBEPXHOCTbIO APYrMX AeTaned u3jenvs, SBASOTCA  OXBaTblBAOWMMKU UK
OXBaTbiBaEMbIMU. K HUM NpeabsBNSiOTCS MOBbILWEHHbIE TPEGOBAHMS B OTHOLIEHWM TOYHOCTM M LLEPOXOBATOCTM

nosepxHoctn (Ra=0,63...2,5). TpuBasOYHbIMM — Ha3blBAlOTCA MOBEPXHOCTM, COMpuKacalwmecs ¢
MoBEpPXHOCTAMM Apyrux peTanein 6e3 oxBata. TpeboBaHWs B OTHOWEHUMM TOYHOCTM W LUEPOXOBATOCTM
nosepxHocteil — MeHee xéctkme (Ra=1,25...6,3). CBO6GOAHBIMM  HA3bIBAIOTCS MOBEPXHOCTM, He

conpuKacarolmecs ¢ agpyrumm getansamu. TpebosaHus B OTHOLLEHUM TOYHOCTU U LLIEPOXOBATOCTU — MUHUMASIbHbIE
(Ra=12,5...50). YnoMsHyTble NOBEPXHOCTM YKa3aHbl Ha AeTann «Kopryc NoALWMNHNKa» Hapuc. 2.

1.4.2 basoii Ha3blBaeTcs
MOBEPXHOCTb, JIMHUA WIN  TOYKa
OTHOCUTE/IbHO KOTOPOii OpPUEHTUPYIOT
Apyrve noBepxXHOCTM AeTanu npu eé
NPoOeKTUPOBaHUM, o6pabortke unun
unaMepeHun. COOTBETCTBEHHO pasnnyaloT \< J
6a3bl KOHCTPYKTOPCKME, TEXHOMOrnyeckme u
nsaMeputenbHble. basbl 6bIBalOT peanbHble
(BencTBUTENbHBIE MOBEPXHOCTM) U YCIIOBHbIE '
(ckpbiTble) B BMae BOOGpaXkaeMblX MMOC-
KocTei, ocel, Touek. Ana aetann «Kopnyc
NOALMMHUKA» KOHCTpYKTOpCKas,

TexHonornyeckass u M?MepMTeﬂbHaﬂu6a3bl \ [ubanose
COBMAZAIOT C OMOPHOW MNPUBANOYHON MO-
BEPXHOCTbIO (CM. puC. 2). Puc. 2

Lonpgzaerse

LBadodusie

1.5 3apaHue pasMmepoB

30 g
1.5.1 PasnuuatoT pa3mepsbl, onpeaenstowme ¢hopMy U NonoXKeHue . e
KOHCTPYKTUBHbIX 3/IEMEHTOB (MOBEPXHOCTEN): - - T
<
'
e @8 — 370 pasmep dopmbl (puc. 3); - I : L s
e 141 15 — 370 pa3mepbl NONOXKEHUS. 3 R
Pasmepbl, onpepensirowine (popMy M NOJIOKEHUE KaKOro- & \ ~
nnb6o sneMeHTa, cnegyeTr rpynnuposatb B OAHOM u306pa)keHum -
Ha puc. 3 pa3mepbl, onpegensiowme ¢dopMy U MOMOXEHUE OTBEPCTUSA 15
[laHbl Ha BUAE CBEPXY, @ NPSIMOYrONbHOro nasa — Ha rnasHOM BUAE. - g
1.5.2 B 3aBMCMMOCTM OT TOYHOCTM ObpabaTbiBaeMbIX MOBEPX-
HOCTEI NMPUMEHSIETCA TPU CUCTEMbI 3ajaHNUA Pa3MepoB NOJIOXKEHMUS. Puc. 3

LlenHas — npeaycMaTpuBaeT 3ajiaHME pasMepoB MOMOXEHUSI OTAENbHbIX 3/1IEMEHTOB MOC/iefoBaTeNbHO
(puc. 4, a). Ha TokapHoM cTaHke obpaboTka BeaéTcsa crpasa Haneso. [lorpelwHocTy no anvHe npu obpaboTke
KaXkaoro m3 nepsblX 3-X 3BeHbeB Hebonblume, a Ans YeTBEPTOro (3aMblKalowWwero) 3BeHa NorpewHocTb No AsvHe
6yaeT paBHa CyMMe MOrpelwHocTeil BCex 4YeTblpéx 3BeHbeB. M03TOMy B pa3MepHOW uLenu OAuH pasmep
(06bIYHO HaMMeHee OTBETCTBEHHbIN) AO/MKEH 6bITb CBO60AHBIM.



MHorga 3amblkalolmMiA  pa3Mep YKasblBalOT CO  3BE3/I0YKOM KaK  CrnpaBoOYHbIA.  HanoMHuM, 4To
CnpaBoOYHble pa3Mepbl He No4JieXXaT BbINOJ/IHEHUIO NO AAHHOMY YepPTeXY U YKasblBaloTCs AN1s 6onbluero
yaobcTBa ero YteHus.

KoopaMHaTHas — XapaKTepusyeTcs TeM, YTOo pasMepbl 3a4al0T OT OfHOW U Tol xe 6a3bl (puc. 4, 6). B
3TOM C/lydae TMOrpelHoCcTb W3rOTOBNEHWUS [/IMHbI  KaXAOro 3BeHa OyAeT paBHa CyMMe MOrpeLlHocTen
M3roTOBJIEHUS [IBYX CMEXHbIX KOOPAWHATHBIX pa3MepoB.

KoM6MHMpOBaHHasA — SBNSIETCS COYETAHMEM LIEMHOM M KOOPAMHATHOM CMCTEM W MPUMEHSIETCS Yalle
Bcero (puc. 4, B).

a) 6) B)
Puc. 4

1.5.3 V3MepeHHble BEMMYMHBI NIMHEMHBIX W YIIOBbIX pPa3MepoB cledyeT OKPYrUTb A0 Bamdkanmx
NpeanoYTUTENbHbLIX 3HauyeHWW, ycTaHoBneHHbIX MOCT 6636-69 u FOCT 8908-81 (ueTblpe psiga uucen ans
NVHENHBIX U TpW psafa — ANs YINOBbIX Pa3MEPOB) M 3aTEM WX MPOCTAaBUTb Ha 3CKM3E.

2. LLEPOXOBATOCTDb NMOBEPXHOCTU (IFOCT 2789-73, TOCT 2.309-73)

2.1 O6wme nonoXkeHus

LLlepox0oBaTOCTb — COBOKYNMHOCTb HEPOBHOCTEH C OTHOCUTE/IbHO MasbIM LIAroM. LllepoxoBaTocTb
NMOBEPXHOCTU M3MepsieTcsl B MAM (NPOdUIOMETPOM, ABOWHBIM MUKPOCKOMOM, METOAOM CPaBHEHMUSI C 3TasOHHbIMM
obpasuamMmn) 1 xapakTepusyeTcs napaMeTpamu:

R, - cpeiHee apudpMeTMYECKOE OTKIOHEHME NPOUNA OT CPEAHEN NUHUN, MKM,

R; - cpegHss BbicoTa Npodumns No AecATn ToUKaM, MKM.

Huxxe aaHa pacyeTHasi cxeMa orpefeneHus LepoXoBaToCT B npeaenax 6as3oBov AnuHbl L. YeM rnaxe
MOBEPXHOCTb, TeM Kkopoye 6aszoBass anuHa (puc. 5). BonHucTas nuHus — yBenuueHHass npodwunorpamma
06paboTaHHO NOBEPXHOCTMU.

PekoMeHayeMble 3HaUYeHNs LepPOXOBaTOCTU, MKM:

R> 100, 50, 25, 12.5, 6.3, 3.2, 1.6, 0.8, 0.4, 0.2, 0.1, 0.05, 0.025, 0.012;

R,400, 200, 100, 50, 25, 12.5, 6.3, 3.2, 1.6, 0.8, 0.4, 0.2, 0.1, 0.05, 0.025.

YucneHHoe 3HaveHne napameTpa R, BYETBEPO MPEBOCXOAWUT COOTBETCTBYIOLLEE 3HAYeHWe MapameTpa R;
MpeanouTteHne gaértca napameTpy Ra.
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2.2 MpocTaHOBKa LWEpPOX0OBaTOCTU Ha YepTexe
Mcnonb3ytoT crneayrolme 3HaKuM LEepOX0BaTOCTM /sl MOBEPXHOCTEN:

| 60

(15-5h

— BuA 06paboTkn KOTOpbIX He 3adaH (h-BbicoTa wpudTa pasMepHbIX Yncen);
v/_ — obpabaTbiBaeMbIX C yaaneHueMm matepuana (pesaHue, ppeseposaHue, wnndosaHne 1 ap.);

V/_ — nonyyaemblx 6e3 ypaneHuss Matepuana (IMTbe, LITAMMOBKA, BOJIOYEHME, MPOKATKA,
packaTbiBaHWE, BblAAaBNMBAHME U Op.);

‘9/ — He obpabaTbiBaeMbIX MO AaHHOMY yepTexy (6e3 ykasaHusl MapaMeTpoB M BUAa o0b6paboTku).

3HaK LIepoXoBaTOCTH MpeACTaBnsieT coboi CTUM30BAHHOE M306paXkeHWe peXxyLlel YacT MPOXOAHOro
pesua c yrnoM 60°, BbIMOSHEHHOrO CMJIOWHOM TOHKOW JIMHWMEN. BbicoTa NieBOM 4YacTu 3Haka paBHOM BbiCOTE
pa3MepHbIX uncen «h»; BbicoTa NpaBol yactu B 1,5-5 pasa 6onblue NeBoi. 3HaK LWEpPOXOBAaTOCTN MMEET MOSIKY,
noj KOTOPOM MPOCTABSOT 3HAYEHME LUEPOXOBATOCTM, @ HaZ MoSikoM — crnocob 06paboTkn MoBepxHOCTM (npu
HeobXoAMMOCTM); B MPOTUBHOM Clly4yae MoJsika OTCYTCTBYET. 3HaK LUEPOXOBATOCTM MOBEPXHOCTW pacnosiaraeTcs Ha
NIMHNAX KOHTYpPQA, BbIHOCHbIX, Pa3MEpPHbIX JMHUAX WUIU NONKaX JIMHUMA-BbIHOCOK. CXeMbl pacnonoXeHnsa 3HakKa
LLEpOX0BATOCTM C MOSIKOW M 6€3 NOMKM NPU pPasnnyHbIX HAKITOHaX KOHTYpa AeTanu npeacTaBneHsbl Ha puc. 6 u 7.
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Puc. 6 Puc. 7

Ha ueprexe pAo/wkHbI 6biTb cBeAgeHUA O
LIepoxoBaToCcTH BCeX MOBEPXHOCTEH AETA/IN.

Ecnv  Bce  MoOBepXHOCTM  AeTann  UMeIoT \/ Ra 32
OAMHAKOBYIO LLIEPOXOBaTOCTb, TO OHAa He MPOCTaBNSETCS Ha
n306paXkeHMn aeTanu, a BbIHOCUTCS B NpaBblii BEPXHUIA
yron yeptexa (puc. 8).

Ecnu yacTb noBepxHOCTEN AeTanv UMEKT oauHa-
KOBYIO LUEpPOXOBaTOCTb WM He obpabaTbiBaeTcs (‘9/), TO
OHa (LIepoXoBaTOCTb) He NMPOCTaBNSAETCA Ha U306paxkeHun
AeTanu, a BbIHOCUTCS B NpaBblii BEPXHUIA yron yepTexa Mo
Tmny (puc. 9, 10). Tpu 3TOM 3HaK LIEpPOXOBATOCTM U Puc. 8
ToNWwMHa ero nvHMM B 1,5 pasa 6Gonblle 3HaKoB
LLIepOX0BaTOCTM Ha YepTexe U B CKobKax.
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Puc. 9 Puc. 10




Ans 0603HaYeHNsi OAMHAKOBOW LLIEPOXOBATOCTH MOBEPXHOCTEN, 06PA3YIOLLMX 3aMKHYTbIN KOHTYp AeTanu,

NCNONb3yeTcs 3HaK — LIEepOoXoBaTOCTb MO KOHTYpY (cM. puc. 10).

Mpn 3CKM3MPOBaHWM 3HAYEHWE LLEPOXOBATOCTM MOBEPXHOCTM MOXET OblTb MPUBAMXKEHHO OnpeaeneHo
METOAOM CPaBHEHMSI C 3TafIOHHLIMM 06pa3LaMM LIEPOXOBATOCTU C MCMOMb30BAHUEM BU3yasibHLIX M TaKTUMbHbIX
OLLYLLEHWUI MNK MO By 06paboTKu.

2.3 PexoMeHAyeMasi LIepOXOBaTOCTb MOBEPXHOCTE B 3aBMCMMOCTM OT XapaKTepa MX
conpshkeHuit B usgenum, Ry MkMm:

= conpsraemple (KOHTaKTupyemsie ¢ oxsatom) — 0,63...2,5;
= [IPUBA/IOYHbIE (KOHTaKTHPYyeMble 6€3 oxBara) — 1,25...6,3;
= CBOOO/HbIE (HE KOHTaKTupyemblie) — 12,5...50.

2.4 [pocraHOBKa pa3MepoB Ha AeTansax,
UMeEIoLLNX o6paboTaHHble n Heo6paboTaHHble
nosepxHocTHu (puc. 11)

1. O6paboTaHHbIe NOBEPXHOCTU CBA3bIBAIOT
(pasmepamn) ¢ obpaboTaHHOM 6a3oi  (MOBEPXHOCTbID), a
HeobpaboTaHHbIE MOBEPXHOCTM C HeobpaboTaHHoM 6aszoi
(NOBEPXHOCTLIO).

2. B KaxaoM KOOpPAMHATHOM HanpaBfieHUW [OJDKEH
6bITb TOMBKO OAVMH pasMep, CBSA3bIBAOWMIA 06paboTaHHyl0 ©
HeobpaboTaHHble 6a3bl (MoBepxHocTM). Ha puc. 11 Takon
pasMep OTMeYeH KPeCTUKOM, Puc. 11
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3. O®OPMJIEHME TUNOBbLIX (CTAHAAPTHbIX) DJIEMEHTOB

3.1 B pasHbIx fgeTansx ecTb MOBTOPSIOWMECS OOHM W Te XEe TUMNOoBble 3neMeHTbl. OHM MOoryT 6biTb
KOHCTPYKTUBHBIMW, HaMpUMep: KOHYCbl, LWNOHOYHbIE Na3bl, pe3bbbl; UM TEXHONOrMYECKUMU, HAaNPUMEP: KaHaBKu
NS BbIxoAa WAMdOBanbHOro Kpyra, pe3sboBble NpoTOYKU U Ap. MHOrMe n3 HUX YHUOUUMPOBAHLI U AOMKHbI Ha
ackuze (veptexe) odopMnATLCA NO COOTBETCTBYIOLWEMY CTaHAAPTY. BbIGOpKM M3 nepeuncneHHbIX CTaHAapToB Ans
ocbopMneHMst NOAO6HBIX 3/1EMEHTOB NpeACTaB/ieHbl B pabouei TeTpaau.

Tunopa3smep CTaHAApTHOrO 3/1IEMeHTa onpeaenseTcs u3MepeHnem ero 6a3oBbIX reoOMeTpuYeckMx napameTpos
Ha 3CKM3MpyeMol AeTanu. Tak, HanpuMmep, nNpu oPopMIEHUN KaHaBKu AJist BbIxoAa WnndoBanbHOro Kpyra,
6a30BbIM NMapaMeTPOM SIBASIETCA AMAMETP conpsraeMbix nosepxHocteli d (puc. 12).

3.2 Mpu 06paboTke UMANHAPUYECKUX MOBEPXHOCTEN BO3Me 6ypTa HEM36eXHO MNOSBASETCS rantesb
(ckpyrneHue), onpegensieMasi pagMycoM MHCTPYMEHTa, KOTopasi MPensTCTBYET MOCaAKe OXBaTblBaloLWEN AeTanu,
Hanpumep, BTYnKu Ao ynopa B 6ypT Bana (puc. 12, «a» BepxHsas NonoBuHa). HasHauyeHWe KaHaBkM ANs BbIxoAa
wnundosanbHOro Kpyra — CMeCTUTb rantenb R BHYTpb UMAMHAPUYECKOM MOCaAo4YHOM noBepxHocT d ans
BO3MOXHOCTW COMpsiXKEHUs1 Bafia MO TOpuUy C OxBaTblBaloweln aetanbto, (puc. 12, «a» HWXKHSS MOSOBUHA).
leoMeTpusi KaHaBKW NpeacTaBrieHa Ha puc. 12, «6», a pasmepbl cMOTpY B pabouelt TeTpaam [2, c. 43].

-y fa25 - Alybenudero)

Rt 4 o S e LR

& 45°

a) 6)
Puc. 12

3.3 Pe3bb0Bble MpPOTOYKM, KaK M KaHaBKM [ANs BbixoAa LWAMQOBANbHOMO Kpyra — 3TO 3/1EMEHTHI,
CBSI3aHHbIE C TEXHOJNIOMMEN WU3roToBNeHNs. HasHauyeHne pesbboBol npoTouku (puc. 14) — yaaneHve Ha CTaavu
TOKapHON 06paboTKM y4yacTka MeTasnfa, TEXHOMOrMYeckU HEeAOCTYNHOro AN Hape3aHust pe3bbbl MOSHOro
npoduns us-3a 6ypta (Hegopes, puc. 13) 1 NPenATCTBYIOLWEro 3aBMHUMBAHMIO CONMpPAIraeMoi Mo pesbbe aeTanu,
HanpuMep, raiikn Ao yrnopa B Topel. Mpv 3ToM pa3mepbl dq < di 1 gz = Hegopesa.
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[ns ocopMneHns pe3bboBO MPOTOUKM HEOBXOAMMO 3HaTb: TUM pe3bObl, €€ HapyXHbIN AMaMeTp W Lwar
(ycnoBHbIi npoxoa Anst TPyOHbIX pe3bb). [AvMaMeTp M Lar M3MEepSOTCS LITaHreHUMpKyneM. Yron npoduns
onpeaensitoT NpUbAMKXEHHO Ha NPOCBET. TOYHOE onpeaeneHne Npoduaa 1 wara pesbbbl MPOM3BOAST C MOMOLLBIO
pe3b60BbIX LWAbMOHOB. M3MepeHHble napaMeTpbl, HanpuMep, AN METPUYECKOW pe3bbbl, CpaBHMBAKOT CO CTaH-
JapTHbIMKM U 6epyT 6nuxaiillee CTaHAapTHOe 3HadeHue. Pe3bboBble MPOTOYKM NS METPUYECKON pe3bbbl
npeacTaBneHbl B pabodeit TeTpaau [2, c. 42], ana — Tpy6HoK, TpaneLlenaansHom, ynopHoi B [3, c. 59-61].

MeTpuueckas pesbba (Bblbopka 13 MOCT 9150-81)

Tabnuua 5
Laru, HapyxHblii AnameTp pesbbbl, MM
MM 3 4 5 6 8 10 12 16 20 24
KpynHblii 0,5 0,7 0,8 1 1,25 1,5 1,75 2 2,5 3
Menkue 0,35 0,5 0,5 0,75 1 1,25 1,5 1,5 2 2
0,5 0,75 1 1,25 1 1,5 1,5
0,5 0,75 1 0,75 1,25 1
0,5 0,75 0,5 1
0,5 0,75
0,5
- - -— - hn‘ - - - -
h‘ﬂ
q:
HENoBog cber
Heqopes q:
Puc. 13 Puc. 14

4. NOCNIEQOBATEJIbHOCTD BbINOJIHEHUA 3CKU3A (C HATYPbI):

4.1 O6wue pekoMmeHAaLUN

1. BbINOMAHUTL rEOMETPUYECKUI aHanu3 [AeTanWu. MbICIEHHO BbIAE/INTL B  KOHCTDYKUMN AETAIN
IIEMEHTAPHbBIE EOMETPUYECKNE Tesla (LM/MHAPbI, KOHYChbI, CQEDbI, PU3MbI, TMPaMUAGbI, TOPbL), @ TaK XK€
TUIIOBbIE (CTAHAAPTHBIE) 3/IEMEHTHI, [IOBTOPSIOYNECST B pPasHbIX LAETA/IFAX: KOHYCbl, KAaHAaBKU [/15 BbiXO4a
LLTNGPOBAEIILHOMO KPYra, pe3b0bbl, pe3bbOBbIE MPOTOYKY, LLUMTOHOYHBIE 18351 U AP.

2. BbigBuTb knacc pgetanu (N0 HasBaHWIO, KOHMUrypauuu), eé w™atepwan. Marepman Jeranm
orpegenserca o YBETy €€ MoBEPXHOCTH, OTHOCUTEIbHOMY BECY AETa/m M, bosee To4YHO, M0 uckpe. Criocobbl
MOJIyHEHNS M 06PabOTKN  [ETA/N  BBISCHSIOTCS [IYyTEM OCMOTPa €€ KOH@urypaumy, a Takke Makpo- #
MUKDOrEOMETPIU [TOBEDXHOCTEM,

3. BbibpaTh rnaBHbIl BUa, APYrve n3o6paxxeHus.

4. BbibpaTb hopMaT fMcTa U pacnosioXeHMe OCHOBHOM HaaNUCK Ha iucTe.

5. Haueptntb Ha Mectax O6yaywmx BuaoB rabapuTHble NPSMOYrOfbHWKM C OCAMU CMMMeTpun (B
COOTBETCTBUM C KOHCTPYKUMEW [eTanwu). [abaputHbie rpsMoyrosibHUKu AJ18 BUAOB [03BOJISIOT 60/1e€ TOYHO
OTPA3NTL COOTHOLLEHNS MEXAY L/MHON U BbICOTOU (HaNOO/IbLINM ANAMETPOM,), A/MHON U LUMPUHOM, LUMPUHON U
BbICOTON feTa/m. PasMmellermne rabapuTHbIX MPSMOYrofIbHUKOB Ha QOPMAaTe AO/KHO 0BECeYUTb BO3MOXKHOCTb
T10CNIEAYIOLLYErO HAHECEHUS Ha BUAAX Pa3MEDOB.

6. M306pasuTb Ha BWAax KOHTYpPbl AeTanu TOHKUMWU NUHUSIMW. KOHTYpPbI (POPMUPOBATH #U3 [IPOCTbIX
rpagmu4eckux rMpuMUTUBOB (TTPSIMBIX JIMHWUA 1 ZYI OKDYIXKHOCTEH).

7. WN306pasuTtb Menkue 3neMeHTbl (OTBEpCTUS, MNpoToukn, dackm W Ap.), a Takke BbINOMHUTb
HeobxoauMble paspesbl, ceveHus (6e3 LTPUXOBKK), BbIHOCHbIE 3/1IEMEHTHI.

8. O6BeCTV KOHTYpPbI AETANN U €€ 3N1EMEHTbI CMTOLIHLIMU OCHOBHBIMU JIMHUSIMA.

9. 3agaTtb pa3Mepbl. HaHeCTn BbIHOCHbIE M pa3MepHble nnHum (FTOCT 2.307-68).

10. Npoussectn obMep aeTanu, NPOCTaBUTb Pa3MeEpHblE YMCNa U BbINOMHUTL LUTPUXOBKY pa3pe3os U
CEUEHWIN. MBMEPEHHbBIE BESIMYNHBI JIMHEUHBIX U VITIOBBIX PasMeEpOB CIEAYET OKPYITINTL A0 MPEAOYTUTEIbHBIX
3HayeHuy, ycraHos/eHHbIx [OCT 6636-69 n TOCT 8908-81 (YeTwbipe paaa Ynces 4715 JIMHENHbIX U Ty psaa — 415
YI710BbIX Pa3MEPOB).

11. V3MepuTb LIEPOXOBATOCTb MOBEPXHOCTEN, UCMOMb3ys Npubopbl (MpochuIoMeTp, ABOMHOM MUKPOCKON
W Op.) UM CpaBHMBasi €€ C 3TasfloHHbIMM 0bpasLaMm, U HAHECTU Ha YepTexe.

12. 3an0NHUTL OCHOBHYIO HAAMUCh N TexHUYeckne TpebosaHus.
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4.2 NMocnenoBaTeNnbHOCTb 3CKM3MPOBaHUS Ha Npumepe aetanu «Ban» (puc. 15).
7 7 10 9 2. L) 4 8 5 6

Puc. 15

1. [leTanb BK/OYAET cneaylolme anemMeHTapHble Tena (cM. puc. 15: 1, 2 — UMAMHAPLI, 3 — YCEYEHHbIN
KOHYC, 4 — npu3Ma, 5 — umMnnMHAp ¢ pe3bboil; a TaK e KOHCTPYKTUBHbIE 3NeMeHThl: 6, 7 — dacku, 8 — pe3bboBas
npoToyka, 9 — KaHaBKa A/1sl Bbixoda WwnndoBanbHoOro kpyra, 10 — WMNOHOYHLIN Na3. K cTaHAapTHBIM 3N1eMEHTaM
OTHOCATCS: pe3bba, WNOoHNa3, KOHYC, NPOTOYKa, KaHaBKa.

2. [aHHas aeTanb OTHOCMTCS K Kaccy BasnoB (M3 LIECTM OCHOBHBLIX YacTell yeTblpe SIBNATCS Tenamu
BpawleHus). MMoBepXHOCTU BPALEHUSI U3rOTOBJIEHbI Ha TOKApHOM CTaHKe, O 4YéM CBUAETENbCTBYOT PUCKU B
TaHreHUunanbHOM HarnpasneHun. MNMpuHumaeM Matepuan Ans Bana — «Cranb 35 TOCT 1050-88».

3. [eTtanu knacca BanoB, Kak npaBwio, o6pabaTbiBalOTCS Ha TOKAPHbIX CTaHKaX C FOPU3OHTAsIbHbIM
WwnuHaeneM. Mo3ToMy Ha raBHOM BMAE OCb Bana pacrnofiaraeM napanfienbHO OCHOBHOWM Haamucu, npuyém 6onee
MaCCUBHYIO YacTb eTann — cneBa. Tak Kak Ban COAEPXMUT MpU3MaTUYecKyto YacTb 4, TO He0bXoAMMO Ha 3cKuse
[aTb eé ceveHne. CneayeT TaK e NpefyCMOTPeTb BbIHOCHbIE 3/IEMEHThI ANS KaHaBKU 9 1 MpOTOYKM 8.

4. Ock13 pa3MelLaeM Ha cTaHaapTHoM dopmaTte A4.

5. OnpenensieM, CKObKO pa3 HaubonbLIMI AMaMeTp AeTanu yknaabiBaeTcs B eé anvHe (~1:5) n yeptum
rabapuTHbIN NPSAMOYrofibHUK C TaKMM >Xe OTHOLUEHMEM CTOPOH Afs rnaBHoro Buaa (puc. 16). Pacnonaraem
NPSIMOYrONbHUK YyTb Bbllle CepefuHbl CBOHOAHOrO MOMs 3CKM3a, OCTaBNAsS BHM3Y MeCTO ANS BbIHOCHbIX
anemeHToB. Jennm (YNpoLlEHHO) AeTasb Ha NSTb YacTei (UMAMHAP CpeaHui, umMnmMHAp 60sbLUO, KOHYC, Npu3Ma,
pe3bba), M Ha CTONIbKO Xe YacTeil MPONopUMOHANbLHO AENMM MO ANMHE FrabapUTHbIV NPSIMOYTONbHUK.

6. V306pakaeM TOHKUMWU NTIMHUAMU KOHTYP AeTanu.

7. N306paxaem aneMeHTbl AeTany (KaHaBKy ANns Bbixoda LWNMcOoBanbHOro Kpyra, pe3sboByto MpoTouKy,
dacku, pesbby, ceyeHns, BbIHOCHbIE BUADI).

8. O6BOAMM KOHTYpbI: A€Tasn, CEYEHUI U BbIHOCHBIX 3/1EMEHTOB CM/IOLIHBIMU OCHOBHbLIMU JIMHUSIMU.

9. HaHOCMM pa3MepHble U BbIHOCHbIE IMHUK. TpU 3TOM paccTosiHME pa3MepHbIX JIMHUIA OT KOHTYpa AeTanu
~10 MM 1 Mexay napannenbHbIMU pa3MepHbIMU JINHUAMU =7 MM.

10. MU3mepsieM pasmepbl Bana (WUTaHreHUMPKYNEM, JIMHEWKON C AeNeHWsIMM), MOMyYEHHble 3HaYeHus
cpaBHMBaeM c npeanoyTuTenbHbiMu (FTOCT 6636-69 1 FOCT 8908-81), 1 6nnxaiiume pekoMeHAyeMble 3HAaUEHUS
NPOCTaB/SIEM Ha pa3MepHbIX NMHUSX. Pasmepbl AvameTpa pesbbbl, LWNOHMA3a, NPOTOYKM, KaHaBKM COrnacyem C
COOTBETCTBYIOLMMM CTaHZapTaMW, M3BNEYEHMS M3 KOTOPbIX faHbl B paboyei TeTpagu Ha c. 26, 34, 42, 43.
M3MepsieM AnvHY KOHyCa, AMaMeTpbl OCHOBaHWI U onpeaensieM KOHYCHOCTb no ¢opmyne K=(D-d)/L. CpaBHvBaeM
pacyéTHoe 3Ha4yeHue KOHYCHOCTM CO CTaHAapTHbiMM [3, c. 40] M Ha 4epTexe mMpocTaB/seM Onuxanwee
CTaHfapTHoe 3HayeHue K . NS NPUHSTON KOHYCHOCTW MepecuuThIBaEM MEHbLUMI AMaMeTp KOHyca rno ¢opmyne
d=D-K  xL 1 yKa3blBaeM ero pasMep Ha 3CKM3€e Kak CrpaBOYHbIN.

11. LepoxoBaToCTb MOBEPXHOCTM OMpeaensieM MeTOAO0M CPaBHEHMEM C 3TasfloHHbIMM oObpasuamun u
YTOUHSIEM NONYYEHHbIE pe3ynbTaThbl C MOMOLbIO Tabn. 1.

Tabnuua 1
Ra, MM
Obpacoria 50 | 25 1125 | 63 ] 32 | 1,6 ] 08 | 04 | 02 | 01
o6anpoyHoe + + + +
ToyeHue 4YNCTOBOE + + +
TOHKOE 4L +
CeepneHue YMCTOBOE + +
®pesepoBaHue YyepHoBoEe + +
naocKoe 4YMCTOBOE + +
LLnndosaHme YMCTOBOE + + +
Kpyrnoe TOHKOE N n
lNonnpoBaHune & o o 4

12. 3anonHsieM ocHOBHYK Haanucb. HanmeHoBaHwe pgetanu — «BanNQ...», matepuan — «Cranb 35 FTOCT
1050-88».
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Ha puc. 16 - 21 aaHbl Hal-laﬂbelﬁ, KOHeHHbIVI, a TaKXXE NPOMEXYTOYHbIE 3Tanbl BbIMOJIHEHUA 3CKU3a.
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M30BPAXXEHME 3YBYATbIX 3ALENJIEHUN (FOCT 2.402-68)
5.1 Knaccudmkauus 3y6uatbix 3auenneHui (puc. 22)

Mo pacnonoxeHuio oceil Banos
Ocu napannenbHbl — LiunuHapuyeckue
- HapyXHble (a,6,B)
- peeyHble (r)
- BHYTpeHHue (4)
Ocu nepecekatotcs — KoHuyeckume (e,x)
Ocu ckpelmBatoTcss — BuHTOBbIE (3)
— YepaayHble (1)
— I'vnongHole (K)

Mo pacnonoxeHuio 3y6beB
- npsiMo3yb6ele (a,4,e)
- koco3ybeble (6)
- LWEBPOHHbIe (B)
- C KpyroBbIM 3y6oM (,K)

Mo ¢dopme npoduns 3yba (puc. 23)
- 3BOMIbBEHTHbIE (a)
- umknouaanbHele (6)
- Kpyrnble (HoBMKoBa, B)

Puc. 23

MpuMeHeHWe NPAMO3Y6bIX 3aUenieHWn OrpaHMYeHO HEBLICOKMMKU 060pOTaMM M3-3a BO3HMKAMOLLMX
BU6bpaumin 1 wyma. Kocosy6bble — obecneunBatoT nnaBHyo, 6eclyMHyo paboTy Mpu 3HauuTenbHbIX 060poTax,
OflHaKO, MpKW 3TOM, MOSIBNAIOTCS OCEBbIE HArpy3ku B MOALMMHUKAX BanoB (B pe3ysbTaTe B3aMMOAEWCTBUSI KOCbIX
3ybbeB). LlleBpoHHbIE 3auenneHns obecneunsaloT nepefady 60MbWMX KPYTAWMX MOMEHTOB, MABHOCTb,
6eclyMHOCTb NpU OTCYTCTBUM OCEBbIX HAarpy30K B NOALIMMHUKAX BasOB.

JBOJIbBEHTHbIE 3auenneHuns (puc. 23, a) Nony4mnM LWMPOKOEe pacnpocTpaHeHne brarogaps MpoYHOCTH,
HaAEXHOCTU N TEXHOMOrMYHOCTU (NMPOCTOTE N3rOTOBMIEHNS).

UuknoupanbHble (puc. 23, 6) — obecneunBaloT nnasHyio paboTy npu  ManbiX 3HAYEHUSX
KoapdmumeHTa TpeHusl, HO 6onee CNOXHbI B M3rOTOB/IEHMN U MMEIOT MEHbLLYIO MO CPABHEHMIO C 3BOSIbBEHTHBIMY,
NPOYHOCTb 3yba; NPUMEHSAIOTCA B NpMO0POCTPOEHUMN.

3auenneHma HoBuxkoBa (puc. 23, B; 24) NO03BONSET CYLIECTBEHHO YMEHbLUUTb METaNNoEMKOCTb
KOHCTPYKLMM, MPX BbICOKON NepeaaBaeMoOi MOLLHOCTM, OAHAKO TpebyeT o4yeHb TOYHOIrO WCMOJSIHEHMS, B TOM
uncne, MEXOCEBOrO PACCTOSIHUS CONPAraeMbiX 3ybuaTbiX KONIEC, KOTOPbIE MMEKT pasHble Npocunn 3ybbes.

Y 3ybuaTtoro koneca MOXHO BblAENUTb Creaytolmne KOHCTPYKTUBHbIE YacTu (puc. 25):

— LeHTpasibHasi, — Ha3blBaeMasi CTynuuei;

— nepudepuiiHas — 060pa € 3y6uaTbiM BEHLIOM;

— nepexogHas — MOXeT 6blTb AMCKOM (puC. a), COBOKYMHOCTbO cnuuy (puc. 6), nnn Boobuue
OTCYTCTBOBaTb (pUC. B).
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Puc. 24 Puc. 25

5.2 OCHOBHbIe NapaMeTpbl U 3J1IeMEeHTbI 3y64aToro 3auensieHus

Y 3ybuaTbix KONEC MOXHO BLIAENTb CIeAyHoLME NOBEPXHOCTU:

di, d; — HayanbHblE NOBEPXHOCTM — 3TO BOOGpaXaeMble MOBEPXHOCTU ABYX MaAKWMX LMIMHAPUYECKKX
KaTKOB, KaTALUMXCA OAMH N0 ApyroMy 6e3 CKoNbXeHus;

da — nOBEPXHOCTb BeplWMH 3y6beB — MOBEPXHOCTb, OrpaHuuMBaloWas 3ybbs CO  CTOPOHbI,
NPOTMBOMONOXHON TeNy 3yb4yaToro Kosneca;

dr — NoBEpXHOCTb BNaanH 3y6beB — NOBEPXHOCTb, OTAENAIOLLAs 3y6bsa OT Tena 3ybuaToro Koneca.
Mpoeumpys 3T1 NOBEPXHOCTM Ha MIOCKOCTb, NEPMNEHANKYNAPHYIO OCU KOMeca, Nonyynm:

— HayasnbHble OKPYXHOCTU — ds, da;

— OKPY)XHOCTM BepWUH  — da;
— OKPYXXHOCTM BragMH  — dr.
[JenutenbHasi OKPY)KHOCTb 3TO — OCHOBHas 6asa Ans  onpeaeneHusl 3neMeHToB  3y6beB. Y

HEKOPPErnMpoBaHHbIX 3Y6‘-IaTbIX KONEC HavanbHas n aenvresibHas OKpPY>XHOCTM COBMaaatoT.

KoppernpoBaHue NpUMEHSIOT 4151 MOBbIWEHUS MPOYHOCTU KONEC MYTEM YBE/IMUYEHUS] BbICOTbI FOJIOBOK U
YMEHbLUEHNS BbICOTbl HOXEK 3YObEB MEHbLUEro KOJieCca U YMEHbLUEHMS] BbICOTbI MOJIOBOK U YBEIMUYEHWUS BbICOTbI
HOXeK 3ybbeB 6onbLuero koneca.

Ona  wvcknoyeHns w3 pacdyETOB  MapaMeTpoB  3ybuyaTbiX KONEC U 3y6OPE3HOr0 WMHCTPYMEHTA
MppaLMOHanbHOro Ynicia 1 (BblpaXeHHOro HECKOHEYHOIN Henepuoanyeckon Apobbio), BBOAUTCA 06LIMIN NapaMeTp
— Moaynb m = Py /1t MM, rie Py — OKpY)XXHOW A€NUTENbHBbIN Luar.

3Ha4veHns1 MoayNs BbipaXkeHbl B MM U CTaHZapTuauposaHbl (FTOCT 9563—80).
M3BneyeHuns u3 aToro CcraHgapra:

1-i psn: 0,8; 1; 1,25; 1,5; 2; 2,5; 3; 4; 5; 6; 8; (NnpeanoyTUTENEH);

2-in pag: 0,7; 0,9; 1,125; 1,375; 1,75; 2,25; 2,75, 3,5; 4,5; 5,5; 7; 9.

3apaBas noboe CTaHAapTHoe 3HadeHwe moaynto, no dopmynam (puc. 26) MOXHO paccumTaTb BCe
napameTpbl 3yb4yaToro 3auenneHus. LUnpuHa 3ybuaTtoro BeHUa onpeaensieTcs NpoYHOCTHLIM pacyéToM. 3ybuaTble
Konéca ¢ Mmoaynem < 1 MM Ha3bIBalOT MENIKOMOAY/IbHbIMU.
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Z - 4uc/io 3ybbeB

P: — OKDY)KHOU AE/TUTESTbHBIN LI

m=P./TT — OKDY)XHOH MOJY/Tb

d=mz — guametp Ha4YasIbHOU (BE/UTEIbHOM) OKDY)XHOCTH

d=m(z+2)- A1amMeTp OKPYXKHOCTH BEDPLLMH

dr =m(z-2,5)- anameTp OKpyIXKHOCTH BraanNH

h= 2,25m - BbicoTa 3yba

h. = m — BbIcOTa ro/1oBkv 3y6a

hr=1,25m— BricOTa HOXKM 3Y6a

P:=7Tm - OKDY)XHOU [IE/TUTE/IbHBIN 1A

S:= 0,5 Tm - To/14nHa 3y6a 1o A€/NTE/ILHOMY
AnameTpy

b- wmpuHa 3y64aToro BeHLa (paccYnTbiBaeTcs)

A= m(Z1+25)/2 - MEXLEHTPOBOE PACCTOSIHNE

P — 10/110C 33LIEM/IEHHA.

Puc. 26

5.3 U3o6parkeHuns 3ybuartbix konéc (FOCT 2.402-68)

[NaBHbLIM M306paXkeHneM 3ybuaTbix KONEC ABNSIETCS 0CEBOM pa3pes. Ha Buae cnesa Anst NpOCTbIX KONEC
n306paxkatoT TONbKO OTBEPCTUE B CTYMMLE CO LUMNOHOYHBLIM Ma3oM [2, c. 56].

1. HavanbHble (AenuTenbHbIe) OKPYXXHOCTU M 06pasytolume HavasbHbIX MOBEPXHOCTEN M306paXxkatoTcs
LWUTPUXMYHKTUPHBIMA  TOHKUMW  NIMHUSMU.  [ToCTpoeHne 3ybyaToro 3auenfieHusi HauMHalT C  U306paxkeHus
HayanbHbIX (AeNUTENbHBIX) OKPYXXHOCTEW, KacaloLmMXCs ApYyr Apyra B TOYKe, Ha3blBaeMoW MOJHOCOM 3auenneHust P
(puc. 26, 29, 6);

2. OKpyXHOCTU M o6pasytolme NOBEPXHOCTEN BEPLUMH 3yObeB M306paXkatoTCs OCHOBHLIMM JIMHUSIMU,
OTCTOSILLMMM OT LUTPUXMYHKTUPHBIX TMHUIA HaYaslbHbIX OKPYXXHOCTEN Ha BennuuHy Moaynst — m (puc. 29, 6);

3. OKpY>XHOCTU M 0bpasylolme NMOBEPXHOCTEN BnaanH 3ybbeB B pa3pesax M CeUYEHUSIX BbIMOSHAOTCS
OCHOBHbIMM NMHMAMK. Ha BMAax B nnaHe WX [AOMYCKAETCS MOKasblBaTb Cr/IOWHBIMA TOHKUMU JIMHUSIMY,
OTCTOSILLMMU OT OKPYXXHOCTEW BEpIUNH 3ybbeB CMEXHbIX KONEC Ha pacctosHum 0,25m (puc. 29, 6);

4. PacnonoxeHwe 3ybbeB Ha Konece YKasblBalOT TPems CrIOWHbIMA  TOHKUMU  JIMHUSMKU  C
COOTBETCTBYIOLMM HAKIOHOM, HAHECEHHBIMM Ha OAHOM K3 ero BuaoB (puc. 160, 162, B);

5. Cekywas nnockoCTb B OCEBOM paspese BCeraa COBMAfaeT C MIOCKOCTbIO cuMMeTpun 3yba. 3ybbs
M306paXkatoT HepPaCcCeUYEHHLIMM, HE3aBMCUMO OT Yrila UX HaknoHa (puc. 27, 29, B);

6. B pa3pese B 30He 3auenneHuns 3yb6 Beayllero koneca usobpaxaetcs Bnepeau 3yb6a segomoro (puc.
28).

Puc. 27 Puc. 28
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Ha puc. 29 npepacraBneHbl OCEBOM paspe3 M BWAbl LMIMHAPUYECKOrO Hapy>XHOrO MpsiMO3y6oro
3auenneHus.
MopsfoK 3CKM3MPOBaHUSA 3y6UYaToro Koneca npeacTaBeH B paboueit TeTpaau [2, ¢. 55].

af
d/ 7
I

N

N

0.5
ﬂ‘
-

a) 6) B)

JINTEPATYPA

1. 3ybkoB B.U., CaBeHkoB M.B., Llopaannau I'.I YepueHue:. - PoctoB H/: U3aaTtenbckuin ueHtp ArTY, 2008,- 94c.
2. PABOYAS TETPALlb no mHxxeHepHol rpaduke / PoctoB-Ha-[oHy; U3aaTenbckuin ueHtp ArTY, 2013, - 67 c.

3. Ko3sblpeB 3.B., MeTtenbkosa H.B. KpenéxHble aetanun n pe3bbosble coeamHeHus: yueb.nocobue / FOY, PFACXM,
Poctos H/[, 2006.- 64 c.

4. bontyxuH A.K., BacuH C.A., BaTtkuu I.M.. Myw A.B. NHxeHepHas rpaduka. KoHCTpykTopckasi uHdopmaTvka B
MaLLMHOCTPOEHMU: YuebHuK ans BTy30B. 3-e u3a. MNepepab. n gon. M.: MawwuHoctpoenue, 2005, — 555 c.; vn.

5. leBnukuit B.C. MalLUMHOCTPOUTENIbHOE YEPYEHNE U aBTOMATM3aLMS BbINOMHEHUS JepTexel: Yueb. [Ans BTy30B.
M3a. 9-e.-M.:Bbiclias wkona, 2009, - 435 c.; un.

6. Monosa I'.H., Anekcees C.HO. MawuHocTpouTenbHoe 4epudeHue: CnpaBoudHuk. CI6.: MonutexHuka, 2008. —
2005. — 474 c.; vn.

7. ®aznynuH 3.M., XanamHoB B.A.. iHxxeHepHas rpacuka: yu4ebHuK ans cTya. BbiClL. yyeb. 3aBeaeHuin — 2-e usa,.,
ucnp. / - M.: Usgatenbckuin ueHtp “Akagemust”, 2008. — 400c.; wn.

8.Yekmapes, A.A. CrnpaBOYHMK MO MaLUMHOCTpouUTeNnbHOMY uepyeHuto / A. A. Yekmapes, B. K. Ocunos. - 8-e
usga., crep. - M.: Boicw. wk., 2008. - 493 c.; un.

15



