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I'padmueckas padora Nel
TEMA: Yeprexxubie mpuThI

Bpems Ha padory-4 yaca

IEJIb U COAEP)KAHUE TPA®UYECKOMN PABOTBI.

BreimonHnenne paboThl IpeaycMaTpUBaeT M3YUYCHHE CTYJASHTAMH T'OCYJIapCTBEHHBIX
craugaptoB ECKJl Ha dopmaTel, MacmiTaObl, JIMHUU, YE€pPTEKHbIE MPUPTHl, TO €CTh
OXBaTbIBACT MPUMEHEHUE 001X paBUI YepUCHHUS.
Pabora mag I'P 1 omnupaercs -Ha rpaduyeckue 3HAHUS W HABBIKH, ITOJYYCHHBIC
CTyICHTaMU B IIIKOJIE TMPU M3YYCHUU YEPUCHHS U TIEPBOM 3aHATUM IO JIAHHOMY
MpEIMETY.

Pa6ora cocroutr u3z odopmiienuss aucra s ['P popmarom A4, HanumcaHus
pasmepom mpudrta 10 andaBuTa MPOMUCHBIX M CTPOYHBIX OYKB, MU(PP U HEKOTOPHIX

3HAKOB, MPUHATHIX MPU 0GOPMIICHUN YePTEKEH, HATUCAHUS TEKCTA MIPUPTOM

2. IIpaBuiaa opopmiieHHs YepTexKAa.

Pa6ora Beimonnsercs Ha popmare A4 'OCT 2.301-68 (CT COB 1181-78), pazmep
kotoporo 210x297 mm. Ha ¢dopmare m3oOpaxkaercs pamka MOJIsI 4epTeka, KOTOpas
OTCTymaeT OT paMmku (opmara cieBa 20 MM CO BCEX OCTAJIBHBIX CTOPOH Mo 5 MMm. B
HIDKHEHW YacTW BIUIOTHYIO K paMKe QopmaTa MOMENIAeTCsl OCHOBHas HaAmHUCh (opma,
rabaputhsl U 3anojiHeHue Kotopoit ycranosieHsl ['OCT 2.104-68 (CT COB 6306-88). B

BEPXHEM JIEBOM YTJIy MOMEILAETCS JOMOJHUTENbHAs HaANMKUCh (puc. 1).
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B rpadax ocnoBHOI Hagnucu (puc.2) CTyIEHT YKa3bIBaeT:

B rpade 1 - naumenoBanue nzaenus (B ['P 1 - «Ipud el uepTexHbIe))

B rpade 2 - o6o3nauenue gokymenta no 'OCT 2.201-80 unu no npunsaToit popme(
cM. puc 3)

B rpade 3 - o6o3nauenue marepuana geranu ( B ['P 1 He 3amonHsercs).

B rpape 6 - wmacmTab, B KOTOPOM BBINIOJIHEH 4YepTeX (B COOTBETCTBUU
c 'OCT 2.302-68).

B rpade 7 - nopsaakoBblii HOMEp JIMCTa (€CIM YEPTEX BBIIOJHEH HAa OJHOM JIUCTE
rpada He 3ano0JIHAETCS).

B rpage 8 - oOuiee unciao JIUCTOB YEepTEXa JAHHOTO M3Jenus (rpady 3anojHSIOT
TOJILKO Ha MEPBOM JIUCTE).

B rpade 9 - HaumeHOBaHME WIKM MUHJIEKC NPEANPUATHS, BBITyCTUBIIEro ueprex. Ha
y4eOHBIX YepTekax MpOCTaBIAETCS UHAEKC rpynnsl (Hanpumep: I'p.22 TM).

Bce Hanmucu BBITIONHSIIOTCS IO cepeauHe rpad.

IHKTY. AT 01 02. 003

01-Ne rpaduyeckoit paboThI
02- Ne no xypHany
003- Ne BapuanTa pabOTbI

puc. 3

Bce OykBenHble W 1M(pOBBIE HAAMUCH Ha 4YepTe ke BceX Tpaduueckux padoT
BBITIOTHSAIOTCS 4epTexkHbIM mpudTom mo 'OCT2.304-81. B ocHOBHOM HaAMMKCH:

- rpadml 1;2;6;9 - 3anonHs0TCS MWPUPTOM pazMepoM 7;

— rpada 3 - 3amoJHSeTCS MPUGTOM pa3MepoM 5;

- OCTaJIbHbIE rpadbl - mpudTom pazmepom 3,5 MM.

B nononHuTenbHOM HAANMMCH TUIIETCS TOoXe 4To U B Tpade 2 (puc.3), HO ¢

moBopotoM Ha 180°.

3. BbinoJHenue rpapuueckoii padoThl



I'papuueckas padora Nel comepuT pycckuil andaBUT MPOMUCHBIX M CTPOUYHBIX
OyKB, apaOCKuUX UG NPUHATHIX B YEPTEkKaX, BBHIIOJIHEHHbIE IPU(TOM pasmepoM S5, 7 u
10..

YepTerkoM Ha3bIBAIOT TaKoe€ M300pakeHUE MpeaMeTa Ha IJIOCKOCTH, MO KOTOPOMY
MOKHO CyJIUTh 0 ero dopwme, YCTPOMCTBE, napameTpax U
pa3Mepax.

Cornacio T'OCT 2.204-81" Hanmucu, HAaHOCHMMBIE HAa 4YEpPTEXE M HA JPYTUX
TEXHUYECKUX JIOKYMEHTaX, BBITOJIHSIIOTCS MPU(PTOM C HAKIOHOM 75° nnu 0e3 HaKJIOHa C
tonmuHOW  guHUKA  2:14 (tum A) wm 1:10 (tunm  b) pasmepa mpudra.
Pasmep mpudra omnpegenser BbICOTa MNPONUCHBIX OyKB B MM, H3MepseMas
NEPHEHANKYJISIPHO OCHOBAHUSI CTPOKH.

B yueOHbIX paboTax HaANMCH BBIMOJHAIOTCA IIpupTOM TUNAa b ¢ HakioHOM 75°.

[Tapametps! mpudTa npuseneHs B Tadnuue 1.

[Ipumeyanus:

OO6pa3er BoiTtoHEHMs OYKB 1 1udp Tumna b ¢ HakigoHoM 75° mpuBeneH Ha puc. 3. Ha
HEM TakKe I[I0Ka3aHO BBIMIOJHEHUWE BCIIOMOTaTelIbHOM  CETKH, 0O0pa3oBaHHOM
BCIIOMOTATEILHBIMU TOHKUMHU JIMHHSIMH, B KOTOPYIO BIHUCHIBatoTCcs OykBbl. Illar
BCIIOMOTaTeNbHBIX JIMHUH CETKU OINpEAENseTCs B 3aBUCHUMOCTH OT TOJLIEHBbI d JIMHUN
mpudra.

Tonmuua nuHuii mwpudra d ompenensercs B 3aBUCUMOCTA OT TUIA M pa3Mepa
mpudTa coryiacHo Tad. 1.

Pasmepsr Takux mapameTrpoB mpudTa, KaK PacCTOSHHE MEXAy OyKBaMH B CIOBax
«a», BBICOTA CTPOYHBIX OYKB «e», IMHUpHUHA OYKB I IUPP «g» MUHUMAIBLHOE PACCTOSHUE
MEXIY CJIOBaMHU «€», PACCTOSHHME MEX]Iy .OCHOBAaHUSIMH CTPOK «b», s Haubosee

npUMEHsAEeMbIX pa3mepoB mpudrta Tuna b cnegyer 6path u3 Tad:. 1.
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Puc. 4

JUis HanuMcaHus TekcTa wIpudToM pa3zMepa S5, BMECTO CETKHM, KaK Ha pHC.
UCIIOJB3YIOT YIPOIIEHHYI CETKY, Ha KOTOPOW MPOBOMAST TOPU30HTAIbHBIE JIMHUM IS
pa3mepoB h, ¢, b kak Ha puc. 3 ¥ HECKOJIBKO HAKIIOHHBIX JIMHUMA TIOJ yTIOM 75Tpan , s
TOTO, 4TOOBI HE COMBATHCS C 33JIaHHOTO HAKJIOHA OYKB U IIUQD.

Bce Hanmnucu BBITIOIHSIIOTCS OT PYKHU.

IIpu BeimonHeHuun I'P HeoOxoauMo 0OpaTUTh BHUMAHUE Ha:

1. pa3znyro mmpuHy OYKB

2. TpaBUIBHOCTb UX HANIMCAHUS;

3. paccrosinue Mexay OykBamu (0HO yMeHbIaeTcss Mexay OykBamu [' u J[; Cu T
U T.J.)

4. TpaBUIBHOCTH HAMMCAHMS LD

IIocne BBIMOJIHEHUS pa6OTBI B TOHKHX JIMHHUAX W IIPOBCPKH IIPCIIOAABATCIICM,
06BOI[Ky BBIIIOJIHAOT MATKUM KapaHJIallOM.



Tabnuma 1 Hlpudter yepTexHble BBHIMOIHIIOTCS MO YIJIOM 75 Tpagycos.

No mpudrra 35 |5 7 10
[TpornucHbie OYKBHI : 3,5 |5 7 10
BBICOTA

mupuHa 0ykB, kpome A, K, M, LI, bL IO 2 28 |4 5,7
st 0yks 2K, D, 1L O 3 43 |6 8,6
1151 OykB A,M 25 13,6 |5 7
CrpouHble OYKBBI: 25 13,5 |5 7
BBICOTa OyKB, Kpome O, B, 11, p, Y, ®

BBICOTA OYKB O, B, 1, P, Y, & 35 |5 7 10
mupuHa OyKB, KpoMe K, M, T, ¢, 111, 11, bI, 0 L5 (2,1 |3 4,3
mupuHa OyKB XK, T, ¢, III, 111, Bl, 1O, 25 135 |5 7
[udpsl: BeIcOTA 35 |5 7 10
mupuHa 1udp, kpome 1 2 2,8 |4 5,7
Tonmuna nuuuii 6yxB u uudp 1/10 Ne mpudra 0,35 10,5 |0,7 | 1.0
Paccrosinue mexay OykBamu 1 14 |2 3
Paccrosinue Mexay cioBamMu: HE MEHEe IIHPUHBI OYKB

Paccrosinne Mex1y OCHOBaHUSIMU CTPOK HE MEHEE 53 |75 | 10,515

[Tpu 3anonHeHnyn TadauI] OYKBBI U ITUMPHI HE JOJKHBI KacaThCsl TUHUN TaOIUIIbI.

4. Bomnpocsl 1J1 CAMOKOHTPOJIS.

1. UYro Takoe, (hopmar iucTa YepTeKa, YeM OH ONpeaAesieTCs?
Yrto Takoe OCHOBHBIE U BCIIOMOTaTeNIbHbIE POPMAThl, KaK UX MOTYYUTH?
UYro Takoe macmTad nuo0paxenus Ha yeptexe? Kakue maciiradel Bel 3HaeTe?

Kaxkue Tunsl ueptesxxubix mpudToB Bel 3Haete?

A

Kaxoit pasMEp ABJEICTCA HCXOOHBIM, AJIA OIPCACICHUA pasMCPOB 3JICMCHTOB 6YKB

u 1udp yepTexHoro mpudra?
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Cnucok peKkoMeHIyeMol JTUTepPaTypbl.

1.YexmapeB A.A. CrnpaBoyHUK 1O YepyeHHUIO: ydyeOHOE MocoOue Mg CpelHero mpod.
O6pazoBanus 2018, 336¢.

2.benonorosa H.A. HaueprarenbHas reoMerpusi: yueoHoe mocodue st ctynientoB 2018r
92ctp OBC Jlanb

3.bopucenko N.I'. UnxenepHas rpaduka. I'eoMerpuyueckoe U MPOEKIIMOHHOE YepUYEHUE
Cubupckuii penepanpubiii yauepcuteT 200ctp 2019 DbC Jlanb
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I'padmueckas padora Ne2

Tema: BrirmonHeHNE CONPSIKEHUN U IEJIEHUE OKPYKHOCTH HA PAaBHBIE YaCTH;.

Heas padorbr: @DOpMHPOBAHME YMEHHUW BBINOJHEHUS CONPSIKEHUH MEXAY
PSAMBIMY, IPSAMBIMU U JyraMH, MEXAY ABYX AYT U JEJICHUA OyI OKPYKHOCTH Ha paBHBIE

qacCTu.

[IponomkuTenbHOCTD: 4 Yaca

1. MarepuajibHOE H JOKYMEHTAJIbHOE 00ecreYeHue:

1.1. 3amaHus No2 o BapHaHTaM
1.2. Meroaudeckue PEKOMEHJAMU 1O  BBIOJIHEHHUIO TrpaduuecKoil  paboThI

1.3. Ilnakatsl «Jlenenue oKpyKHOCTHY, « COMPSAKEHUS

2. O0mme ¥ TeopeTHYECKHE MOJI0KEHHSI IO TeMe 3aHSITHI
2.1 enenue OKDYIHCHOCMU Ha pashble yacmu.
OTHU NEWCTBHS YacTO TPOU3BOMATCS TPHU BhIUCPUMBAHWUW (DIIAHIIEB, KPBIIMICK W
TPYTUX 01I00HBIX JeTaJIeH.

2.1.1 Jlenenue oxpyxchocmu Ha uemvlpe U B0CEMb  DPABHLIX  YACMEU.



[ToctpoeHne  OKpPYKHOCTH  HAUMHAETCS C  MOPOBEACHHS  JABYX  B3aUMHO
NEePIEHAUKYJISIPHBIX OCEH, KOTOpPbIE OMNPEACISIIOT LEHTP OKPYKHOCTA M CaMH JEJAT
OKpPYXHOCTh Ha 4 yactu. [{ng nesneHuss Ha 3 yacTell Hy’>KHO, B3SIB LICHTPaMU TOYKH 1u 3,
MPOBECTHU JIBE IMEpeceKarommecss Ayru. M3 TOYku mepeceyeHus MPOBECTH JMHUIO Yepe3

IEHTP OKpYykHOCTH. Haxonum Touku 2 u 6. Ananorudno crpouM 4 u 8 (puc. 1).

2.1.2. ]lenenue okpyjxcHocmu Ha HNAMb U CEeMb  PABHBIX  YACHEl.

[Ipu nenenue Ha 7 yacteit (puc.2) U3 TOYKKU A paJlyCcoOM PaBHBIM PaJUyCy 3TOH
OKPY>KHOCTH TMPOBOJAT YTy, NEPECEKalOlIyl0 OKPYXKHOCTh B TOuyke n. M3 Touku n
OIYCKaIOT NMEPNEHIUKYJIIP Ha TOPU30HTAIBHYIO OCEBYIO JUHUIO. [IMHY NepneHIuKyJsapa

nc OTKJIaAbIBAIOT OT TOYKH I cemb pas.

Hnst nenenus Ha 5 4yacted (puc.3), Tak K€ Kak MpHU JEJIeHHE Ha 7 4acTed CTPOsT
nepneHaukyisp nc. 13 touku C paguycom Cl nmpoBoasat ayry 1m. U3 touku 1 paaumycom
Im npoBoAAT Ayry m2 [0 nepecedeHus: C OKpyKHOCThO. Touku 1 v 2 — HCKOMBIE TOUYKH.
Xopnaa 1-2 paBua 1/5 okpyxuoct. JnuHy Xopasl 1-2 oTK/IagpIBalOT HA OKPYKHOCTU H
HaxoJiIT Touku 3.4,5.

Hyroii ciocob6-cnoco6 xopa. Juamerp OKpy»KHOCTH YMHOXKAOT Ha KO3 UITUEHT
K, cooTBercTByrOIMN 4YHUCIy AEICHUM, TOJy4dash IOPU OTOM JUIMHY XOPAbl, KOTOPYIO

OTKJIaABIBAIOT HUPKYJICM HA OKPY>KHOCTH II pas.



Taomunal

Konuuecmeo uacmeu oxpysicnocmu Kosppuyuenm K
3 0,87
5 0,71
6 0,5
7 0,43
9 0,34
10 0,31
11 0,28

2.2. Conpsoicenus

ConpsikeHHEM HA3bIBAIOT IUIABHBIA MEPEXOJ OAHOM JMHUM B Apyryro. Touka
COIPSKEHUS - 00I11ast TOUKa, B KOTOPOM OCYIIECTBIISIETCA IUIaBHBIA EPEXO/I.

2.2.1 Conpsiicenue oyeu u KacamenbHoll u 08yx oye.

Touka coOmnpsoKeHMS m  JOYrMd M KAacaTeNbHOM HAaXOAUTCA B OCHOBAHUU
NEPHEHMKYJIIpa, OMYIIEHHOT0 W3 IEHTPa OKPYKHOCTHM Ha mpsMmyro Am (puc.4).
Touka conpskeHus AByX ayT paauycoMm R u R1 HaxonuTtcs Ha npsAMoM COeqUHSAIONIEN ABa

uentpa ayr 0 u 01 (puc.5).

. M
D,

"I.“.;/

Puc.4 Puc.5

2.2.2. Conpsoicenue 08yX CMOPOH NPAMO20, OCMPO20 UMY MYNo20 Yeld.

Lentp nyru compspkKeHUs JODKEH HaXOAUTCS Ha PACCTOSHHUM. paauyca AYrd



CONPSKEHUS OT KaXKJA0W M3 CTOPOH yTia. [IpoBoasT nBE JIMHUM MMapalljIeNbHbIE CTOPOHAM
yriia Ha pacctosHUM R or ctopoH. Touka nepecedyeHus JUHUN SBISETCS LEHTPOM IyI'U

conpspkeHus 0. [leprnenauxymsipsl u3 1eHTpa 0 Ha OOKOBBIE CTOPOHBI OMPEACNIAT TOUYKU

conpsikeHus n 1 m (puc.6).

2.2.3 Conpsidcenue oyau u NnpPOU3801bHOU NPAMOLL.

Ilentp nyru conpsbxkeHuss O J0JKEH HAXOAUTCS Ha PACCTOSHUU pajuyca Tyrd
COIPSDKEHHUs OT NMPSIMOM U conpsiraeMoi yry. [Ipu mocTpoeHUH HyKHO IIPOBECTH JIMHUH,
OTCTOSIIIME HA OJMHAKOBOM paccTosHuM R oT ayru c¢ pagmycom R1 u nentpom O u
MPSAMOM JIMHUM.

g nyru aTo Oyaer Bropas ayra ¢ paguycom R — r. /lng npsimoii — napasnienbHast
npsiMasi Ha PaccTOSIHUM r OT 3ajgaHHOMl. Touka nepeceuenus 01 Oynmer HEHTpPOM Ayru
CoOMpsKeHHsl. TOUKHM COMpPSDKEHHMsT — TOYKa c2, oOpasylouiascs IpU MEepeceueHruu TyTu
orpeskom OOl, wm Touka ¢3 — nmepneHaukymsip u3 0 K [pAMOI.

puc.5.




2.2.4. Conpsocenue 08yx 0ye

IIpu BHemHeM conpsixeHuu neHTpsl O1 u O2, conpsraemeix ayr paguycoM R1 u
R2, nexar BHe compsraemoil ayru paguyca R (puc.8a). Llentp ayru comnpspkenus O
JOJDKEH HaxoAuTcs OT oboux Ayr Ha paccrossHuu R. Jlns ompenenenus touku O u3
uentpaOl npoBoauMm ayry paauycom RI+R, a u3 nenrpa O2 — ayry paaumycom R2+R.
Touka nepeceuenus — ueHtp O nyru conpspkenus. Eciu coequnauts nentpsl Ol u O2 ¢ O

NPSIMBIMU JIMHUSIMU, OHU TIEPECEKYT OKPYKHOCTU B TOUKax M 1 N (TOUKU CONPSIIKEHHUS).

al 0

puc.8

2. Ilpy BHYTpEHHEM COMNPSHKEHUU LIEHTPHI YT JIeXKAT BHYTPU TYTH COMPSHKEHUS
(puc.80). ITosTomy paccrosinug ot uenTpo O1 u O2 conpsiraembix ayr o neatpa O
nyru conpspkeHus: Oyaet ompenensates R-R1 u R-R2. [IpoBenenue ayr noiaydeHHBIMH
paguycamu omnpenensier neHtp O3 conpsaraemoi ayru. [Ipsimbie mpoBeIEHHbBIE U3 TOYKU
O3 4epe3 nentpsl Ol m O2 no mnepecedeHUs C OKPYKHOCTSIMHU OINPEACTUT TOUKHU
CONPSHKEHUS YT

3. Ilpu cmemaHHOM comnpsbkeHuu (puc. 8 B) AJist OHOU AYTH 3TO OyAET BHEIIHUM
CONpPSDKEHUEM M Jlyra W3 LIEHTpa npoBoauTcs paauycoM R-R1, mis gpyroit nyrm —
BHYTpPEHHEM COMNpsHKEHUEM u ayra IPOBOUTCS paguycom
R-R2. Touka nepeceuenus: 1yr O2 — eHTP JyTH COMPSIKCHUS.

Bapuantel 3ananuii npuBeaeHsl B auteparype ( 2 ctp.19-24)

3. Ilopsinok BbINOJHEHUS PA0OTHI.
3.1 Tlonyuuts 3amaHud y NpenoaaBaTes.
3.2 TloaroroButh popmat A4 st pabOTHI.

3.3 Omnpenenuth rabapuTHBIE pa3Mepbl YepTeka W pa3METUTh €ro Ha ¢opmare



TakK, 4TOOBI OBUIO MECTO JJISl IPOBEIACHHS pa3MEPHBIX JIMHUH.
3.4 TIlpoBectu OCH M LIEHTPATbHBIC JINHUU.
3.5 TlocTpouTh B TOHKMX JTUHUSAX OKPYXKHOCTH JIyTH, IPSMBbIE JINHUU.
3.6 IlocTpouTh CONPSIKEHUS.
3.7 W300pa3uTh BEIHOCHBIE U pa3MEPHbIC JTUHUU.
3.8 moka3zaTh pabOTy MPENnoaBaTEN0 AJIsl IPOBEPKHU.
3.9 (OOBecTH TMHUU KOHTYpA JIETAIIH.
3.10 IIpocTaBuTh pa3mepsl.
3.11 3anoyHUTE OCHOBHYIO HAJIINCH.

3.12 moxazaTh pe3yabTar paboThl MPENOaBaTEIo.

4. JlomamniHee 3aaHue.
4.1. 3akOHUUTH rpaUIECKyI0 padoTy.

4.2. IMonrotoButs Gpopmat A3 nius ['P Ne3

5. Bonpocsl 11 caMOKOHTPOJIA.
1. Kak nonenutb OKpy>KHOCTb Ha 3 U 6 yacTteil.
2. Yro Takoe conpspkeHue?
3. UYro Takoe TouKa CONpsKEeHUs?
4. I'ne nOomKeH HaXOAMUTCS LIEHTP CONPSIKEHUSI IPSMBIX MEPECEKAtOUXCsl JINHANW?
5. 'me pomxkeH HaXOAMTHCS LIEHTP CONPSOKEHUM JBYX Jyr TpU: a) BHEUIHEM
CONpsKEHUN? 0) BHYTPEHHUM CONPSHKEHUU?
6. Pexomenayemas Jureparypa.
1.UexkmapeB A.A. CnpaBOYHHUK IO YEPUCHUIO: yueOHOE MOCOoOue sl CPEeaHEro
npod. O6pazoBanus 2018, 336¢.
2.benonorosa H.A. HaueprarenbHasi reoMeTpusi: yueOHOe 1mocoOue AJis CTY/IEHTOB
2018r 92ctp OBC Jlanb
3.bopucenko W.I'. Hmxenepnas rpaduxa. ['eomerpudeckoe W TPOSKIIMOHHOE
yepuenue Cubupckuii penepanbubiii yausepcuter 200ctp 2014 ObC Jlanb

4 nTepHet pecypcbl-www.edu.ru



I'papuueckas padora Ne 3

Tema: YKIIOHBI, KOHYCHOCTH, JIEKAIbHbIE KPUBBIE.

Heau padorsl: PopMUpOBaHUE YMEHUI BBIMOIHATH PACU€ThI U IOCTPOCHHE YIJIOB,

KOHYCOB, I1apadoJ1, cnupain Apxumena.

IIpoposkurenbHOCTB:4 yaca

MaTtepuanbHoe U JOKyMEHTAJIbHOE o0ecnedeHue,

1. 3amanue mo BapuaHTam
2. Meroanueckrue peKOMEHIAINH 110 BHIMIOTHEHUIO TpaduuecKkoil paboThI.

2. IInakatsl: «YKIOHBI, KOHYCHOCTH», «JIeKalbHBIE KPUBBIEY.

1. O0mme U TeopeTHYECKUE MOJIOKEHHS 110 TeMe rpadguyeckoii padoThbI.

1.1. TlocTpoeHne yKJI0HOB

[ToBepxXHOCTH JAeTaJIe 4acTO MPEJCTABISIIOT COOOM IJIOCKOCTH, PACIOJIOKEHHBIE
HaKJIOHHO Jpyr K Japyry. Hampumep, B JUTHIX U IITAMIIOBAHHBIX JETAJSAX, B U3JACIUSIX
pokKara (nByTaBpOBas OaJika, IBEJLIEP, peinbe u Ip.)

BennunHa HakJIOHa OJHOM JMHUK OTHOCUTEIBHO IPYTrOM HAa3bIBAC€TCS YKIOHOM M
OMpEeNeNAeTCS TAHTEHCOM Yria Mexay Humu (puc. 1 a). Ha deprexe yKiIOH MOXET OBITh

3aJlaH pocToi Apoobio (puc. 1 0) wim B mporeHTax (puc. 1 B).

A
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Puc. |




3HaK yKJIOHA - €ro BepUIMHA JOJDKHA OBITh HampapiieHa B CTOPOHY YKJIOHA -
HAHOCAT TMepe]] pa3MEpPHbIM UHKCIOM, pAaclojiaraéMblM WJIM HEMOCPEACTBEHHO Yy
M300paKEeHUsSI TOBEPXHOCTH YKJIOHA, WJIM Ha TIOJKE JUHUU - BBIHOCKUA (puc. 16, B)
He3HauuTenbHbIi  YKJIOH Ha  4YEPTEXKE  IOKA3bIBAIOT C  YBEJIMYECHHEM.
Ha puc. 2 nokazaHo MOCTpOEHHE BHYTPEHHEH IpaHu BEpPXHEW IMOJKU IIBEJIEpA.
Tak kak ykioH paBeH 10 %, moctpoeH BcrioMoratenbHblil TpeyroiabHuk BCJ ¢ katetamu
10 u 100 mm (MoxHO B34Th 5 U 50 MM U T.11.). Tanrenc yria npu Bepmude C pasen 1: 10
nmn mHade 10% - HOomy ywkiony rumoreHy3bl CJI x karery CB. UYepe3 Touky A,
ONPENEIAIONIYI0 MECTO U3MEPEHUS TOJLIMHBI MOJKHU, IPOBEACHA MpsAMasi, MapajlebHas

C/l. BcnomorarenbHbli TPEYTOJbHUK MOXKET PAcoyiaratbCsi U B CTOPOHE OT IOJIKH.

1.2. ITocTpoeHHEe KOHYCOB

KoHyc BpamieHusi onpenesstoT J1Ba pa3Mepa, yCEUEHHBIH - TPH, 33J1aBAEMBIX B
3aBUCUMOCTH OT YCJIOBUU pa3HbIM 00pa3oM: yIJIOM WM OAHUM U3 JUAMETPOB (yare

BenUYMHON I - 11 HapyKHbIX KOHYCOB U d -/UIsl BHYTpEHHUX) U pa3mepoM L -minnHa

KOHYyca (puc. 3).
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Konycnocts (C) ompenenseTcs Kak OTHOIIEHHE Pa3HOCTH IHAMETPOB JIBYX

MOMEPCUHBIX CCUCHUU KOHYCa K paCCTOAHUIO MCKOY HHUMMU.



4 2 T. €. KOHYCHOCTb paBHa YJIBOCHHOMY YKJIOHY OOpa3yroIiei

KOHYCa K €Tr0 OCH.

Taboauua 1 Haubonee BcTpevaromuecs KoHyca:

KonycHocts | Yroa xkonyca | Ilpumenenue

1:50 1° 845" Konnueckue mtudro

1:20 2°51'51" Konycel B LINMUHAENSAX CTAHKOB

1: 10 5°43' 29" KoHI1bI BanOB 3JIEKTPUYECKUX MAILIUH
1:1,866 30° 3a)KuMHBIC TAaHTH, HPUKIUOHHBIE MY (DTHI
1: 0,866 60° LleHTpBl CTAHKOB, HEHTPOBBIE OTBEPCTUS

KOHyCHOCTL MOJKET OBITh 3a/laHa OTHOIICHHCM [JBYX YHCCJI HIIN HCCHTHHHOﬁ

npoObto (puc.4 .)

puc. 4

3HaK KOHYCHOCTH, OCTPBIM yTOJl KOTOPOTO JOJDKEH OBITh HAIpaBlieH B CTOPOHY
BEPIIUHBI KOHYCa, HAHOCST nepen pa3MepHBIM YHUCJIOM.
[Ipu mocTtpoeHun ouepTaHus KOHYCa, 3a/J1aBa€MOT0 KOHYCHOCTBIO, JUIMHHOW H
OJIHUM W3 JUaMETPOB, BTOPOH AMAMETP BBIUHUCISIIOT 1O (GOpMyJie UM C TOMOIIbIO
BcrioMmorarenbHoro TpeyronbHuka BCJl, kateTsl koToporo otHocsTcst kak 1:20 (puc.4a).

I[aJILHIG IMOCTYIIAKOT TaK JKC, KaK U ITPHU IMIOCTPOCHHUHN YKIIOHOB.




1.3 ITocTpoenue mapado.abI

[Tapabona - MHOXKECTBO TOUYEK IUIOCKOCTH PAaBHOYAAJIEHHBIX OT TOYKHU ((pokyca) u
NpsAMOM (OUPEKTPUCHI), JIEKAIIUX B ATOM ke TIIOCKOCTH.

1 .Iloctpoenme mapabosibl 1Mo 3amaHHoMy (okycy P u Hampabnstomen (puc.S)
Yepes (okyc mpoBoasaT och mapaboisl nepneHAuKysipHo aupekrpuce d. Otpesoxk H F
JIEJISIT TIOTIONIaM M HaXOoJsT BepiuHy napaboist A. Ha ocu BnpaBo OT TOYKH A OTMEYarOT
HECKOJIbKO TPOU3BOJIbHBIX BBIOPAHHBIX TOYEK, TMPOBOJAT Yepe3 HUX IMPsSMbIC
MEPIEHIUKYJISIpHbIE OCU U AeiSIT Ha HUX u3 (okyca F 3aceuku: Ha mepBOd pagmycom,
paBHbIM oTpe3ky HI1, Ha BTOpOit - oTpe3ky H2 u T.1. Uepe3 TOUKM MPOBOASAT IUIABHYIO

KPHUBYIO.

puc.5

2. Tloctpoenue mnapabonbl 1O BepuiMHEe, ocM W oxHol ee Touku C (puc.6).

Crpoum BcnomorarenbHor npsAMoyroabHUK ABCJI. CTOpoHBI NpsIMOYTOJbHHKA
AJl u JIC nmensaT Ha paBHBbIE YaCTU M TOYKHU JEJICHUS HYMEpYIOT. BepTHkanbHbINA psin
JICJIEHUN COEAUHSIOT JiydyaMu ¢ BepIIMHON A. Yepe3 TOUKM JIeJICHHs], PACIIOIO0KEHHBIE HA
A/l mpoBoAsT mOpsMbIE JMHUM [apajulelbHble Ocu napadosisl. Touku mnepecedeHus
COCIUHSIOT JIEKaJIbHOU MIPSIMOM.

JInst mony4yeHus BTOPOM BETBU MapaloJibl IPOBOJAT NPSIMbIE JTMHUU Y€pe3 TOUKH,
JeXalye Ha OCH, 10 IIEPECEUYCHUs C COOTBETCTBYIOIIMMU MPSMBIMU ITAPAIIIEIBHBIMU OCH

napabosibl, TpoBeIeHHbIMU OT npsiMoit AE.




3.Iloctpoenne  mapabosibl, BONMCAaHHOM B  JaHHBIM  yroan  (puc. 7)
Kaxnyio cTopoHy yria AeisT Ha OJUHAKOBOE YHUCJIO paBHBIX yacTteil. OJHOMMEHHBbIC
TOYKH COEAUHSIIOT NPSIMBIMM JIMHUAMH, T.€. | u 1; 2 u 2; u T.40. Ilpn nomomu nekana

MPOBOJUM OT TOYKH N 10 TOUKM M KpHBYIO KacaTeJIbHYK) KO BCEM OTpPE3KaM IPSMBIX.

1.4.IlocTpoenue cnupain Apxumeaa

Cnupanu - MJIOCKUE KpUBBIE JIMHUM, OECUMCIEHHOE MHOECTBO pa3 00XOoAsIue
HEKOTOPYIO TOYKY, C KaXJblM O0O0XOJOM NpUOIMXKAsICh WIM YIAIsIsICh OT Hee.
Crupans Apxumena MMeEET IMOCTOSHHBIM LIar, T. €. PACCTOSHUS MEXIY BCEMHU
BUTKaMU OJMHAKOBbIe. OOBIYHO CTPOAT OJUH BUTOK. OCTaNbHbIE MOJYYAIOT AaHAJTIOTMYHO.
N3 nentpa cnupasin O mpoBOJMM OKPYKHOCTH PAJWYyCOM paBHbIM, Hiary S.
OKpy>KHOCTb ¥ OJUH U3 PAaJuyCOB JEJIMM Ha BOCEMb PaBHBIX YacTel. Jlyramu npoBezcH-
HbIMU K3 neHTpa O nepeHocuM Touky 1 Ha pammyc 011, Ttouky 2 Ha pagmyc 021 u T.x.

HalJIeHHBIC TOUYKHU COCOUHSIEM JICKAJILHON JIMHEUKOM.

3
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BapuanTsel 3aanuii npuBeeHsl B tuteparype ( 2 crp.34-38)

2. Tlopsinok BbINOJHEHUS TPadudecKoid padoThl

1. IlomyuuTts 3agaHUE Y IPENOIaBATES.

2. TloarotoBuTh popmar yeprexa A3.

3. Omnpenenuth radapuThl KaXKI0I0 YEPTEKA U PaCHpPEIEIUTh Ha 1oje popmara
TaKk YTOOBI OCTAJIOCh MECTO ISl HAHECEHUS pa3MEPOB.

4. BBINOJHUATH YEPTEKU B TOHKUX JIMHUSAX, HAHECTH PAa3MEPHBIC JINHUM.

5. Tloka3zath mpemnoaBaTelnnto padboTy Ha IPOBEPKY.

6. OOBectHn KOHTYPBI 4CPTCKaA, 3aIIOJTHUTh OCHOBHYIO HAAIIHCh.



7. Cnats rpadudeckyro paboTy MPENo1aBaTelo.

3. JlomaliHee 3ajaHue

3aKOHYUTH rpadUuecKyro padoTy

4. Bomnpocsl 1JI CAMOKOHTPOJIS

1. Kak onpenenuTts yKJIOH TOBEPXHOCTH?

Kax o0o3HauaeTcst yKJIOH Ha yepTexe?

Kak onpenenutb KOHYCHOCTb AeTayin?

Kak onpenenurs 3neMeHTbl  KOHyca?

Kakue nuHum Ha3pIBalOTCS JE€KATbHBIMU KPUBBIMU?
Kaxune nmerotcst ciocoObI MOCTpOoeHUs mapadobi?

UTto Takoe apXuMea0Ba Cupaib?

S A R

Kak moctpouts cniupans Apxumena?

5. Pexomenayemas nureparypa.

1.UexkmapeB A.A. CrpaBOYHHK [0 YepueHHIO: ydeOHOe mocobme s cpemHero mpod.
O6pazoBanus 2018, 336¢.

2.benonorosa H.A. HaueprarenbHas reoMerpusi: yueOHoe nocooue st ctyneHtoB 2018r
92ctp OBC Jlanb

3.bopucenko N.I'. UmxenepHas rpaduka. ['eoMmeTpuyeckoe U MPOEKIIMOHHOE YepUYCHUE
Cubupckuii penepanpusiii yauepcuteT 200ctp 2020 ObC Jlanb

4 VaTepHet pecypcbl-www.edu.ru

I'padmueckas padora Ne 4

Tema : BrIlmogHEHNE KOMIIIEKCHBIX qepTemeﬁ U U3OMCTPHUICCKUX HpOGKHI/Iﬁ
IrCOMCTPHUUICCKHUX TCII.

Heau padorbl: PopMupoBaHUE YMEHHUIN M300paXKEHUS Pa3IMUHbBIX IUNIOCKUX QUTYP

B HBOMGTqueCKOﬁ Hp)IMOYFOJ'IBHOﬁ IMPOCKIHUHU 110 UMCIOIIMUMCA OPTOI'OHAJIbHBIM



IIPOECKLIHSIM.

IIpono/kuTenbHOCTL: 4 yHaca.

MarepuajibHOEe U JOKYMEHTAJbHOE o0eceyeHue.
1. 3aganue o BapuaHTam
2. Meroanueckue peKOMEH IallMu 110 BBIIOJIHEHHIO rpaduuecKoi paboThl.
3. IlnmakaTel: «AKCOHOMETPUYECKUE TPOCKLIAM.

4. Nunadunsm «llocTpoeHne HarasIHBIX U300PAKEHUI

5.00111e 1 TeopeTHYECKHE MOJ0KEHUS M0 TeMe rpaduyeckoil padoThI.

2.1. IIpsaMoyroabHast H30MeTpHYecKas NpoeKuus.
[IpstmoyronbHast U30METpUUECKast MPOEKIUS ABJSETCS HanOoJiee pacpoCTpaHEHHBIM
BUJIOM aKCOHOMETPUYECKOW MPOEKIUU T. K. OOECIEeUMBAECT XOPOIIYIO HArjsiIHOCTb
npeaMera U MPOCTOTY OCTPOEHHUS.
Ocu naHHOM MPOEKUMU pacnoiokeHbl nmoa yriaom 120° apyr k apyry (puc. 1), a
KO3 (PUIIMEHThl MCKaKEHUH 10 BCEM TpeM OcCsAM OJAMHAKOBBI W paBHbl (,82.
Opnnako s yno0cTBa MOCTPOCHU PEKOMEHIYETCS MOJIb30BaThCA KOIPDHUIIMEHTOM

HCKAXXCHUS pPaBHbBIM l. T.e. OTKJIaAbIBATH BIOJIb ocen pasMEphI IIPCAMETaA 0e3 MCKaKCHUMN

=N - T S R = b e e —— T - e e o

Puc. 1 Puc. 2

Ecnu nanel oproronanbHbie npoekiuu Touek A u B (puc. 2a), To Ajisi moCTpOeHUs
M30METPUYECKON MPOEKIMU 3TUX TOYEK IMPOBOAST AKCOHOMETPUYECKHE OCH X', y' Z'.
Hanee or nHauvama xoopauHar (' mo ocm X' 0' orknmageiBaroT oTpe3ok O' 1', paBHBIi
KoopJiMHaTe XB, KOTOPYIO OepeM C KOMIUIEKCHOTO uepTexa (puc.2a), B JaHHOM MpUMEpPE
XB = 39 MM.

N3 Touku 1' mpoBOJAT MpsSMYIO0 HapajUIeNIbHYIO OCH y', U Ha HEW OTKJIAJbIBAIOT



orpe3ok 1' 2', paBHBIM KOoOpAuHATe y B TOYKM B; u3 Todukn 2' mpoBOAAT HPIMYIO
NapaJyIebHY0 OCH Z', Ha KOTOPOW OTKJIAIbIBAlOT OTpe30K 2'B, paBHBI KOOpAMHATE
z'B Touku B. [lonyuennas touka B- uckomas H3oMeTpUYeCKas MPOEKLUMUS TOYKH B.

AHaNOrMYHO ompeensieTcs MOJI0KEHUE TOYKU A, TOJIBKO 3Ta TOuKa OyJeT JiexaTb

Ha IINIOCKOCTH H, T.K. KOOpAWHATAa zZA PaBHA HYJIIO.

2.2. [IpsiMoyroJjibHas H30MeTpU4YecKasi NPOEeKUMS IIOCKUX (puryp.

[TocTpoeHne M30METPUYECKUX MPOEKUUNA MIOCKUX (PUIYp (TpEyroibHUKA, YEThl-
PEXYrojibHUKA U Jp.) 3aKI0YaeTCs B MOCTPOCHUHM M30METPUM Ka)J10H BEPIIMHBI KaK B
npeapiaymeM ciayyae. CoeAMHUB BEPIIMHBIL, TOJy4aeM U30METPUIO PUTYPBI HA IJIOCKOCTH
H.

BoccTaHOBUB M3 BEpUIMHBI OTPE3KM MapajUlefibHble OCH Z', MOJIy4aroT H30-
METPUYECKYIO MPOEKIHIO MIockor urypsl. Hanpumep, npsmoyronsauk ABCI (puc. 3).
Tam rae ¢urypa aBcn O6ynet nepekpoita ¢urypoit ABCJ, mpoBOasST IMHUE HEBUANMOTO
KOHTYpa.

[Tpu mocTpoeHHH aKCOHOMETPUHU IIECTUYTOJIbHUKA YAOOHEe MPOBECTH €ro OcCH,
IPOXOJSIINE Yepe3 €ro UEHTP, U MOCTPOEHUE (PUTYphl TPOU3BOJIUTH OTHOCUTEIBHO ITHX

ocen (puc. 4).

Soaswon ocs L2270
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2.3. HpﬂMOyFOJIbHLIe H30METPUICCKUE NTPOCKIIUU OKPYKHOCTH.

Ecnu mocTpouTh M30METPUYECKYIO MPOCKIUIO KyOa, B TpaHU KOTOPOTO BITMCAHBI
OKPYXXHOCTH AuameTpoM Jl, To KBagpaTHble rpaHu KyOa OyayT M300pa)kaThCs B BHJIEC
pOoMOOB, a OKPY>KHOCTH B BUJE JJIIUICOB. J[mHA OONbIION ocu aiuiica OyJIeT paBHA
1,22 1, a manou ocu - 0, 71 JI. bonpmas oce 3maurica mpoOBOAUTCS MEPIIEHAUKYIISIPHO TOU
OCH M30METPUYECKOW TPOEKIIMH, KOTOpas MPOXOIUT 4Yepe3 IIEHTP Kpyra, a Majas ocCh

OTKJIaJbIBACTCS Ha JTAaHHOM ocHu MPOCKIIUU (puc.5).

Puc. 6

VYrpoleHHbI cmocod MOCTPOSHUs OBaJiOB MpHUBEACH HA puc.6. s mocTtpoeHus
OoBajla B IJIOCKOCTH, NapasieabHo H, mpoBOIAT BEPTUKAIBbHYIO U TOPU30HTAJIBHYIO OCH
oBaJya (puc. 6a).

N3 Touku nepecedyeHust Ocei MPOBOASAT BCIOMOTaTEIbHYI0 OKPYKHOCTh IMAMETPOM
J1. PaBHBIM 1€iICTBUTENILHON BETMYMHE TMAMETPA N300pakaeMon OKPY>KHOCTH, U HAXOAST
TOYKY N NIEPECEUCHUS 3TOM OKPYKHOCTU C AKCOHOMETPUYECKUMHU OCSIMU X U Y. U3 Touek
m MepPeceueHMs] BCIOMOTAaTEIbHOM OKPYKHOCTHU C OCBIO Z, KaK M3 IIEHTPOB € paanycom R
= nm , npoBomar aBe Ayrd nJIn m nCn OKpYKHOCTH, NPHHAICKAIIAE OBAIY.
N3 nentpa O paaunycom OC, paBHOM MOJIOBUHE MaJIO OCH OBaJjia, 3aCEKalOT Ha OOJbIION
ocu oBana AB Touku Ol m O2. U3 stux Touek pagmycom r = 01.1= 012=013 = 014
npoBoaAT aBe ayru. Touku 1, 2, 3, 4 compsbkeHuil nyr paauycoMm R u r Haxonmsr,
coequHsisi Touku m ¢ Toukamu Ol u O2 u npoaomkas npsiMble 10 IEPECEUCHUS C AyramMu
n/Iln u nCn. Tak xe CTpOSATCS OBaJbl, HAXOASAMIMECS B IUIOCKOCTAX, MAPAILICIBHBIX

mockocTsiM V u W (puc. 6).



3. Iopsaok BbINOJMHEHHS IPaduyecKoi padoThI

3.1. IlomyuuTs 3anaHue y npenogaBaTens

3.2 IlocTpouTh OPTOrOHANBHBIE MPOESKIUHU TNIOCKUX QUTYp JaHHBIX B 3adaHuu. J1Jis
3TOTrO CTPOSITCS OCH X, Y,Z A Kaxaou ¢purypsl. urypsl n300paxaroTcsi NpOEKUUIMU B
mwiockoctax H u V mapamiensno miiockoctyu H (puc.7). Paccrosinue npoekuuii puryp ot
ocell BBIOMpAETCs CTYACHTOM IMPOU3BOJBHO. IIpu 3TOM HY)XHO YYMTHIBaTh, YTO IPHU
OOJIBIIMX PACCTOSIHUSIX, YEPTEK 3alIMET MHOTO MeCTa, U (PUTypbl HE TIOMECTSITCS Ha JIUCTE.

3.3 MHM300paxarorcd aKCOHOMETPUM O3TUX (UIYpP, B COOTBETCTBUU C TEMH
KOOpAMHATaMU BEpIIMH, KOTOpblE H300pa)K€Hbl HA OPTOTOHAJIBHOW IMPOEKLMUH.
[TocTpoeHus BBIOIHSIOTCS B TOHKUX JIMHUSIX.

3.4 TlokazaTh paOOTy MPENnoaaBaTeto sl KOHCYJIbTAIIHH.

3.5 OOBecTH JUHUU KOHTYpA.

3.6  3amoaHUTH OCHOBHYIO HAJIUCh.

3.7  Cpnatb rpadgudeckyro paboTy MpenoaaBaTelio Ha MPOBEPKY.

BapuanTsl 3aanuii npuBeieHsl B uteparype ( 2 ctp.58-67)

4, JlomaliHee 3aJiaHue.

4.1. 3aKOHYUTH rpadu4YecKyIo paboty

4.2. TlonroroButh popmat A3 mmst I'P Ne5

5. Boopochs!l 11 cCaMOKOHTPOJIA.

I. ITon KaKUM YIJIOM  PacIIOJIOKEHBI ocH B IPSAMOYTOJILHOU
M30METPUUYECKON MPOEKLINU?

2. BenuuuHa KoOd(ppUIMEHTAa HCKAXKEHUS TPH H300paKEHUH B H30METPUU?

3. KakoB nopsigok noCcTpOeHUs MOJIOKEHUS TOUKU B U30METPUH IO OPTOTOHAIBHOMN
MPOEKIUN?

4. Kak pacnonaraercd JUIMHHAs OCh JJUIMIICA B HM30METPUYECKOW MPOEKIUU
OKPY>KHOCTH?

6. Cincok PEKOMEHAYEMOM JIUTEPATYPHI.




l.YUexmapeB A.A. CopaBOYHUK MO YEPUEHHUIO: y4yeOHOE MOCOOME I CPEAHETO
npod. O6pazoBanus 2018, 336¢.

2.benonorosa H.A. HaueprarenbHas reoMeTpusi: yueOHOe 1mocoOue AJisg CTYIEHTOB
2018r 92ctp OBC Jlanb

3.bopucenko WN.I'. Umxenepnas rpaduka. ['eomeTpudeckoe U MPOEKIIMOHHOE
yepuenue Cubupckuii penepanpubiii yauepcuteT 200ctp 2020 ObC Jlanb

4 NuTepHet pecypchl-www.edu.ru

I'paguueckas padora NeS

Tema: BrinosHeHME KOMIUJIEKCHBIX YEPTEKEN YCEUEHHOW IIECTUTPAHHOU ITPU3MBbI U
YCEYEHHOI'0 KOHYyCca

Heabr padorbi: @DopMHUpPOBAHME YMEHUH BBINOJHATH AKCOHOMETPUYECKHE

IMPOCKIHNU I'COMCTPUICCKUX TCII.

IIpoao/KuTEILHOCTB: 6 4acoB.

MarepuaJjibHOE M JOKYMEHTAJIbHOE o0ecneyeHne:

1. 3ananus Ha ['P Ne5 mo BapuanTtam.

2. Meroauueckue peKOMEH AU 10 BBINOJIHEHUTO [ 'P.
3. [Tmakat « AKCOHOMETPUYECKHUE MTPOEKLUHN ».

4. Huadunsm « [TocTpoeHne HarIsAHBIX U300paKEHUH ».

1. O0mue U TeopeTnyecKne MOJIOKEHHUS NPH BBINOJHEHHMH TpaduyecKoi

padoThI:

[Ipu BbIIOJNIHEHUU YepTEXeH, JIOOYI0 IeTadb MOXHO MBICIEHHO PACUJICHUTh Ha
OTZIEJIbHBIE TEOMETPUYECKUE TEINA.

['eoMeTpuyeckue Tena, OrpaHUuYEHHBIC TUIOCKUMH (DUTYpaMH - MHOTOYTOJIbHUKAMH,
HAa3bIBAKOTCS MHOTOI'PaHHUKAMH. Hanpumep: ApaMua, Ipu3Ma.

K Tenam BpamieHust OTHOCATCS UWIHHAP, KOHYC, ap, KOJbILIO, TOP.



1.1. IIpoexuusi NpU3MbI:

IlocTpoeHne HauumHaeTcd C TOPU3OHTAIBHOW IUIOCKOCTH. Y  IPAaBWIBHOM
HIECTUTPAHHON MPU3MBl 3TO MPABWIbHBINA IIECTHUYTOJbHUK. 3aTeM, HPUMEHSS JIMHUU
CBsI3€H, CTPOST (PPOHTATBHYIO MPOEKIHMIO OCHOBaHUA (0Tpe3ok mpsamoi). Ot Heé
OTKJIQJbIBAIOT BBICOTY MPU3MBbI U CTPOSIT (DPOHTATIBHYIO IIPOEKIUIO BEPXHETO OCHOBAHUS.
BrruepunBaroT ppoHTaNbHBIE TPOEKIINHN pEOEP.

[Ipoennpysi TOUKKM OCHOBAaHUM, CTPOUTCS TPO(HIbHAS TPOEKIUs Mpu3Mbl (puc.l).
["'opu3oHTanbHbIE NPOEKIMH TpaHel U300paxaroTcs B BHUJIE OTPE3KOB MpsMbIX. CpenHss
OokoBas rpaHb 1234 u3o0pakaeTcs Ha IJIOCKOCTH V B JEHCTBUTEIBHOM BHUJE, a Ha
IWIocKocTH V - B Buae npsmoi nuHuM. DpoHTanbHblE U NPOPUIBHBIE NPOEKLUU
OCTaJIbHBIX TIpaHed Hu300paxaroTcs ¢ HcKaxeHueM. Touku A u B B (ponTanbHOU

MPOCKIMU MPOCHUPYIOTCS HA TOPU3OHTAIBHOW MPOCKIMA HA OTPE3KH IIECTHUYTOJIbHUKA.
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[TocTpoenre N30MeTPUUECKOM MTPOEKIIMU MPU3MbI MOKHO YCKOPHUTH, MPOBEIS OJHY
U3 OCel KOOpIMHAT Yepe3 LUEHTP OCHOBaHUA. [I0CTpOMB M30METPHUIO OCHOBAHMS MPU3MBI
(cM. T'P Ned), mpoBoiaT ImpsMbIE, MapauiejibHble 3TOoM ocu koopauHaT. Ha Hux
OTKJIAJbIBAIOT BBICOTY NPHU3Mbl U COCAUHSIOT TOJYYEHHbIE TOYKH. 3aTeM OTACIsieM
BUJIUMbIC JIUHUU OT HEBUAUMBIX (puc. 2). Pacnonoxenue Touek A u B onpexaensitorcst Ha
M30METPUYECKON MPOEKIMHU, OTKIAJbIBAs KOOPJIWHATHI TOYEK OT IEHTpa IO JIMHUIM
napajyiebHbiM ocsiM X U Y JI0 IepeceueHus ¢ pedOpoM OCHOBAHUSI COOTBETCTBYIOIIEH
IpaHd ¥ W3 TMOJYYEHHBIX TOUEK OTJIOKHUB BBICOTY, M0 Touek A u B. Ecnu Ttouka Oyner

HEBUIMMOM, COOTBETCTBYIOIIAs OykBa Oepétcs B ckobkax. Hampumep: (B)



2.2. IIpoekuusi mupamMua:

IToctpoenune TpEXrpaHHOM NMUPAMUIBI HAYMHAETCA C MOCTPOCHUS TOPU30HTAIBHOU
MPOEKLIMHM,  KOTOpas  MPEACTABISET  JACHUCTBUTENBHBI  BUJ  TPEYrOJIbHUKA.

N3 ropu3OHTAIBHONW NMPOEKIMH BEPLIMHBI MUPAMUIBLI 8 IPOBOIIT BEPTUKAIBHYIO
JUHUIO CBSI3M M Ha (PPOHTAIBHON MPOEKIMHU OT OCHM X OTKJIAJBIBAIOT BHICOTY (TOuka §).
CoenuuuB Touku 1,2,3 ¢ Toukoil S, mosiyyaroT (QpOHTAIbHBIE MPOEKIUU PEOEP.

AHAJIOTUYHO ~ CTPOSITCS ~ NHUpaMUJbl ¢ OOJBIIMM  YHUCJIOM  I'paHEu.

[Ipoekuuu TOYKM HaXOIAILIEKHCS HA TPaHu MPU3Mbl HAXOMST, IPOBES YEPE3 TOUKY
BCIIOMOTaTeNbHYI0 JuHHI0. Ha puc. 3a nMHUSA MpoXOauT Yepe3 TOUKy A, MepeceKkaeT ABa
peOpa. Touku nepecedyenus MpoeUUpyOT Ha pEOpa Apyroi MpOEKLUH, Yepe3 HUX
MPOBOAAT BTOPYIO BCIIOMOTATENIbHYIO JIMHHUIO, HA KOTOPYIO M MPOECHUPYIOT TOYKY A.
Ha puc. 30 BcromorarenbHas JIMHHAA HPOXOJIUT 4Yepe3 TOUKY A M BepHIMHY. TOUKy
IIEPECEUYEHUs] BCIIOMOTATEIbHOM JIMHUM C OCHOBAaHMEM IIPOCLUPYIOT Ha JPYIYyIO
IIJIOCKOCTh MPOEKIINH.

IIpn mocTpoeHnH aKCOHOMETPHUYECKOMW IPOCKLMMU IIPUMEHSIOTCS TE€ K€ IPaBUIIa,

4qTO U OJIA IIPU3MBI.
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2.3. IIpoexkuyu NMJIHHAPOB:

bokoBasi moBepxHOCTh LMIMHApPA oOpa3oBaHa JBHKEHUEM oTpe3ka AB Bokpyr
BEPTUKAIbHON ocHu 10 HaIlpaBIIAIOLIEH OKPY’KHOCTH (puc. 4a).
[TocTpoeHre HaYyMHAIOT C W300paXEHUH MPOEKIMH OCHOBAHWNW Ha TOPU3OHTAIBHYIO
IJIOCKOCTH (puc. 40).

@poHTanbHasA NPOEKLMSA OCHOBAHMS - OTPE30K IIPAMOM JIMHUM, PaBHBIM IUAMETPY
OKpPYKHOCTH.3aTeM Ha (PpOHTAIBHOW MPOEKIMHU MPOBOAAT JABE KpailHUE 00pa3yronue u
Ha HUX OTKJIAJbIBAIOT BBICOTY HMIMHApA. [IpoBOAST 0Tpe3ok (PpoHTAIBHOM NpOEKLUUU

BEpXHEr0 OCHOBaHUs LUIUHIpaA (puc. 4B).
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IIpoexuuu TOYEK, KOTOPBIE MEPEHOCITCSA Ha TOPU30HTAIBHYIO IUIOCKOCTD, JOJIKHBI
pacrnoJiaraThCsi Ha OKPYXHOCTH MPOEKIMU OcHOBaHMs (puc. 5a). [IpodunbHbie mpoekuu
TOYEK CTPOAT IIPU NOMOINM TOPU3OHTAIBHBIX M BEPTUKAIBHBIX JIMHUW CBS3H.

M30MeTprYecKyro MPOEKIUIO UINHIPOB BBIYEPUYMBAIOT, KaK MOKAa3aHO HA puC. 5.

N3omerpuro Touek A u B cTposT mo ux koopaumHaram. Tak i MOCTPOECHUS
Touku B 'oT Hauvanma koopauHat O nmo ocu O' D' X OTKIaABIBalOT KOOpAMHATY XB = n, a
3aTeM 4Yepe3 €€ KOHEI MPOBOJAT MpsAMYI0, mapauienabHyro ocu O Y 1o mepecedyeHus ¢
AJUIMIICOM WJIM OBAjoOM OCHOBaHUsI B Touke 1' . U3 3Toi Touku mapawiensHo ocu O

Z' TpOBOMAT MPSMYIO, HA KOTOPOM OTKJIAIBIBAIOT KoopAuHATY ZB=h1 Touku B.



2.4. IIpoekunu KOHYCOB:

HarnsgHoe wn3o0paxeHuss KOHyca Ioka3zaHo Ha puc. 6a. IlocienoBaTenbHOCTD
IOCTPOEHHUS ABYX MPOEKIUI KOHyca JlaHa Ha puc. 60 u 6B. ['opu3oHTaIbHON IpoeKuuen
OCHOBaHUS OYyJEeT OKpPYKHOCTb, a (DPOHTAIBHOU - OTPE3OK MPSMOM, PaBHBIA TUAMETPY
okpyxHocTH. Ha ¢poHTanbHONW NpOeKIMH HaxOJAT BEPIIMHY KOHyCa M COEAUHSIIOT
OpsIMBIMM € KOHUAMHU  (POHTaNbHOM  MpPOEKUMH  OCHOBaHUS  (puc.  6B).

Ecnn Ha moBepXHOCTH KOHYCa 3a/1aHa OfHA U3 MPOCKINI TOUYKU A, TO JIBE IpyTrHUe
IPOEKLUU HAXOAT C MIOMOIIBIO BCIIOMOTaTENbHbBIX JUHUI — 00pasyroleil, NpoBeAEHHON
yepe3 BEPIIMHY KOHyca M TOYKy A (pUC. 7a) MIU OKPYXKHOCTH, PACHOJOKEHHOW B
MIJIOCKOCTH, napayieaIbHOU OCHOBAHUIO KOHYyca (puc. 76).

N3oMeTpuueckyr0 MPOEKLMIO TOYKM A, Haxosllelcs Ha HNOBEPXHOCTU
KOHYCa, CTPOSIT o TpEM KOOpAMHATAM TOYKH:

Xa=N;Ya=M;Za=H (puc.70)

* Ovepmodiae oipaageauigp
L

Bonellan nolepamocmy
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Puc. 6 Pue. 7

OTHn KOOpAHNHATLI IIoCJacaA0BaTCIbHO OTKJIaAbIBAIOT 10  HaIlpaBJICHHAM,

napajuieIbHbIM U30METPUUYECKUM OCSIM.
3.I1opsiioK BBINOJHEHUS TPapuIecKoid padoThbI:

1. [Tomyuuth 3a7JaHUE y IIpEIoIaBaTes.

2. HaueptuTh 1O JBYM MpOEKUUSAM (QUIYpbl, [JaHHblE B 3aJaHUU B



OpPTOrOHAJILHOM [IPOEKIUH.
3. IToctpouts TPETHIO IIPOEKLUIO burypsl.
4. Iloctpouts mpoekiuu Touek A U B Ha Bcex Tpéx Bupax. Ecnu Touka HeBUIMMA,
OykBa oepércs B CKOOKH.
5. TlocTtpouth M30OMETPHUIO KaXAOW (PUTYphl B TOHKUX JIMHUAX U TMPOEKIIMH TOYEK.
6. [Tokasatp paboty MPETI0IABATEIIO ISt KOHCYJIbTaLlNH.
7. O6BecTH TMHUHU KOHTYPA U BHITIOIHUTH OCHOBHYIO HA/IITHCh.

BapuanTsel 3aanuii npuBeieHsl B iuteparype ( 2 ctp.58-67)

4. ]lomaniHee 3a1aHUe:

3aKkoHUYMTH  BbIONHEHHE  ueprexka. [loarotoButh  dopmar A3 i
crieayroniei rpadruyecKoit paboTHI.

C. K. boromo6oB « Yepuenue » M. « Mammnoctpoenue » 1984, c. 87

5. Bompocsl 115l CAMOKOHTPOJIA:

1. Yto mpencraBisieT NPOEKIUs OCHOBAaHUM KaKJ10M (pUrypbl Ha TOPU3OHTAIBHYIO U
(GpOHTATBEHYIO TIIIOCKOCTH?

2. I'me HaxomATCd MPOEKUMU TOYEK HAa TOPU3OHTAIBHOM IJIOCKOCTH Yy LWJIMHIpA U
IIPU3MBI?

3. Kakue ecth cnocoObl HAHECEHUS IPOEKIMK TOYEK HA TUpaMHUAE U KOHyce?

4. Kakoit mopsiiok HaxoXIeHusI Touek A u B Ha akcOHOMETpHUYECKOU MPOeKITUu?

6.PexoMenayemas aureparypa:

1.YexmapeB A.A. COpaBOYHUK MO YEPUCHUIO: y4eOHOE TMOCOOME I CPEIHETO
npod. ObpazoBanus 2018, 336¢.

2.benonorosa H.A. HauepraTenbHasi reomeTpusi: yueOHOE TocOOUe AJisi CTYJIEHTOB
2018r 92ctp ObC Jlanb

3.bopucenko W.I'. UmxenepHas rpaduka. ['eomeTrpuyeckoe M TPOCKIIMOHHOE

yepuenne Cubupckuit peaepanpubiii yausepcutet 200ctp 2020 3bC Jlanp



4 VaTepHet pecypchl-www.edu.ru

I'paguueckan paboma Neb

Tema: BbIIIONIHEHNE YEPTEXKA NEPECEKAIOIINXCS IPU3M U TEJl BPALLCHHUS
Hean padorer: PopMHUpPOBaHUE YMEHUN CTPOUTH JIMHUM MEPECEUEHUST MHOTOIPAHHUKOB

Y T€JI BPAIIEHUs B OPTOTOHAIIBHOM U aKCOHOMETPUYECKON ITPOEKIIUU.

IpoaosxurenbHOCTh: 12 Yacos.

MarepuajibHOE U JOKYMEHTAJbHOE o0ecneyeHme:

1. 3aganusa ['PNe6 nmo Bapuantam.

2. Meroanueckue peKOMEHAIMH 110 BBIIIOJIHEHUIO PabOTHI.
3. Ilnmakatsl « IlepeceueHne NOBEPXHOCTEN PU3M »,

« Ilepeceuenune nNoBepXHOCTEN LIWIIMHAPA U KOHYCA ».

1. Obuwue u meopemuueckue ROJIONHCEHUA O MEMe 3A0AHUA:

Ha deprexxe NMHUM mepecedyeHuss IMOBEPXHOCTEH H300paKarOTCs CIUIOUIHBIMU
OCHOBHBIMU JIMHUSAMH. B JUTBHIX U IITAMIIOBAHHBIX AETAIAX YETKOW JIMHUM IEPECCUCHUS
HeT. JTa JIMHUS Ha3bIBAETCS JUHUEH Mepexoaa U n300paxkaeTcsl TOHKOW JuHuel. JInnus
OyleT HAuMHATHCS, W 3aKaHYMBATHCA B TOYKAX IEPECEUEHHUS IPOJOJIKEHHS KOHTYPOB

nepeceKarouxcst moBepxuocrelt (puc. 1).

Tunusa
) a)
nepec Jlunus
eueHu nepexoo
A— a

Puc. 1



1.1. Oobwue npasuna nocmpoenus TUHUIL nepecedenHusl NOGEPXHOCHell:

[Ipu nmocTpoeHnyr TUHUI NIEpeceUeHUs] BHAYaJIe HAXOJIAT, TaK Ha3bIBaEMEbIE,
O4YeBUHBIC TOYKH, OIpeneisieMble 0e3 rpadudeckux moctpoenuii. Ma puc. %
(mepecedyenue mpusM) 310 Toukud 275> 4, 1 u T 1 Ha puc. 2 (mepeceuenue
NPU3MBI C KOHYCOM) - TOYKH a , B . 3aT€M OINpPEICISAIOT XapaKTEpPHbIE TOUKH,
pacmoyioKeHHbIC, HampuMep, Ha JAPYIHX TMpOeKius péOep NpU3Mbl WU
oOpazyromux Ted BpamieHus (UWIMHAPUYECKOW, KOHWUYECKOM H  Jp.),
OT/CJISIIOLIUX BUJIUMYIO YaCTh JIMHUU NIEPEX0/ia OT HEBUIUMOM.

Ha puc. 2 ato Touku ¢, d , B, a.

b el

g’

Puc.2

Bce ocranbHbIC TOUKHM Ha3bIBAKOTCS IIPOMCIKYTOYHBIMH. OTH TOYKH HYXXHO
HaXOIUThb IIpU IIOCTPOCHHU TIICPCCCUCHUM TCJI BpallCHUA ‘Iame BCCTO I
HaxXOXXACHUS HPOMCKYTOYHBIX TOYCK HNPUMCHAKOT BCIIOMOI'aTCIbHBIC B3aMMHO
mapajuICJIbHBIC CCKYHINC IINIOCKOCTU HUJIN C(bepI/I‘ICCKI/Ie IMOBCPXHOCTH.

OTU TJIOCKOCTH JOJDKHBI IepeceKkarb 00€ (Urypbl MO MPOCTHIM JIMHUAM -



IPSAMBIM WJIM OKPYKHOCTAM. IIpoBomsITCS cexkynue mIOCKOCTH MapaieibHO KaKOM-

100 TIIOCKOCTH MPOCKIINH.
1.2. Ilepeceuenue nosepxnocmeii npusm:

[Ipn mocTpoeHuu mnepeceyeHus Mpu3M, eciau pédpa UX B3aHUMHO
NEepPHEHIUKYJIApHbl (puc.l), TO JIMHUM TEPECEUYCHUS] CTPOAT CIEAYIOUIUM
obpazom.

B nanHOM ciydyae ropusoHTambHAs M NPOQMIbHAS MPOSKIUU JHMHUU
IIEPECEUCHHs] COBNALAIOT C TOPU30HTAIBHOW IPOEKIMEN NIECTUYTOJIbHUKA
(ocHOBaHMSI IPU3MBI) U C MPOPHUIBHON MPOEKIHNEN TPEyroJbHUKa (OCHOBAHUS
BTOPOil Tpu3Mbl). PPOHTANBHYIO MPOEKIHUIO JIOMAHOW JIMHUU MEpPEeCEeUCHUs
CTPOSAT IO TOYKaM IepecedeHus: pEoep OCHOBHOM MPU3MBI C TPaHsIMU JPYTOM.

Hamnpumep, B35IB rOpU30HTAIIBHYIO U NPOPUIbHYIO MPOECKLIUIO TOYKH 3,
HaxXodsAT (PPOHTAIBHYIO MPOEKUUI0 JTOM TOukd. HeBuaumble JUMHUU
[IepecevyeHust IPOBOIAT IIYHKTUPHOU JIMHUEH; BUAUMBIEC -OCHOBHOW KOHTYPHOMU
JIMHUEN.

IIpy mocTpoeHMM UW30METPUM IIEPECEUYEHHUs] IPU3M  ONPEAECISAIOT
KOOPAMHATHI TOYEK TmepecedeHus péOep - OOHOM MPU3MBI C TpaHIMH

JpyToi mpu3msl (puc. 3).
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Hanprmep, nzoMeTpuro TOUkM 1 HAXOIAT, OTJIIOKHUB OT LEHTPA BEPXHETO
OCHOBAaHMS pPACCTOSTHUE BJOJb OcH Y(en) 3aTem uepe3 MONYYEHHYIO TOUYKY
IIPOBOJSAT BCIIOMOTATENbHYIO NIPSAMYIO 10 IEPECEUEHUS C TPAHSIMU OCHOBAaHMS
napayieabHo ocu X. V3 MOoay4eHHOW TOYKM MPOBOJAST BHU3 BEPTUKAJIBHYIO
JIMHUIO, HA KOTOPOM OTKJIAJIBIBAIOT PACCTOSIHUE OT BEPXHEW T'PAHU BEPTHUKAJIb-
HOW TmMpu3Mbl 10 pedpa TOPU3OHTAIBHON. OTO paccTrosiHHMEe OepyT cC
(¢poHTaIbHOM NpOoeKIUU. Tak K€ CTPOST OCTAIbHBIE TOUKU M COETUHSIOT UX C

IPSIMBIMUA BUAUMOTO U HEBUIUMOI'O KOHTYpa.
1.3  Ilepeceuenue men epawieHus:

[lepeceueHne Ten BpallleHUS PAcCMOTPUM Ha MPUMEpPE IMEPECEUCHHUS

IUJIMHIpa U KoHyca (puc. 4 u 5).
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Puc.4






Puc.5

Kak u panee, BHayane onpeaessieM MPOEKIMU OYEBUIIHBIX U XaPAKTEPHBIX
TOYEK.

Jlnst onpeneneHust MPOMEXYTOYHBIX TOYEK BBIOMPAIOT BCIIOMOTATEIBHBIC .,
B3aMMHO MapajulesibHble CEKYIIHe MIOCKOCTU. B MaHHBIX MpuMepax jydlle B3sTh
TOPU30HTAJIbHBIE INIOCKOCTH, T.K. KOHYC OHU OYJIyT pacceKaThb M0 OKPY>KHOCTSIM, a
HWIMHAP 1O 00pa3youM Ha puc. 4 WM M0 OKPY>KHOCTSAM Ha puc. 5. DTH JUHUU
SIBJISIIOTCSI TPOCTBHIMU. VICKOMBIE TOUKHM HAXOSTCS HA MEPECCUCHUSX JIMHUMN, TOUKU
COEAUHSIOT JICKAJTbHBIMU KPUBBIMHU.

M3oMeTpudecKkyto MpsSMOYroibHYI0 NPOEKIUI0 Ha puc. 4 BbIUEPUYUBAIOT B
TaKOW IOCJIEI0BAaTEIbHOCTH. BHavaie BBITOIHIIOT U30METPUIO KOHYCa. 3aT€M OT
HEHTpa HWXKHEro ocHoBaHus (O MO ero ocu BBEpX OTKJIAABIBAIOT h U u3
NOJIYYEHHOW TOYKHM MPOBOAAT OCh IMIMHJpPA, napamuieabHyo ocu O X. OT Touku
0/ oTknaneiBatOT AuHy 0™ 1 onpeAessitoT HeHTp OCHOBaHUS uiauHapa 0 ».

JIns mocTpoeHus JIMHUKA TOYEK MEPECEUECHUS HAXOIAT H30METPHUYECKHE
OPOCKIMK TOYEK HTOM JMHUM TIPU TMOMOIIM UX KOOpPJWHAT, B3SITHIX C
KOMIIJIEKCHOI'O YEPTEXkKA.

B naHHOM mpuMmepe AOCTaTOYHO ABYX KoopauHAT X U Z KaXIOW UCKOMOU
touku. Hampumep, a1 HaXOKJIEHUSI TOUKHU 2, 32 HA4YaJI0 KOOPAUHAT MPUHUMAEM
0> (uentp ocHoBaHusi nwiuHapa). Ot Touku 0> mapamnensHo ocu O Z
OTKJIQABIBAIOT KOOpAMHATY Z>=Z/x 2=m. Yepe3 KOHEL 3TOro OTpPe3Ka MPOBOIAT
npsiMyto, napayenbayto ocu O Y, 1o nepeceueHus ¢ oBajaoMm B Toukax B. 13 stux
TOoueK napayiesbHo ocu O X MpoBOAST NpsAMbIE - 00pa3yIolue HUIUHAPA, HA HUX
OTKJIAIBIBAIOT KoOpaAuHaThl X;=B 2 =B 12 . B pe3ynprare noctpoeHus mnoiaydaem
TOYKH 2 U 12 TUHUU TIepeCceUECHUs.

Koopaunara Z,=Z1> 6epércsa ¢ ¢hpoHTaIBHON WM NMPOOUIBHON MPOEKIIMU
KOMIUIEKCHOTO uepTexka, a Xp=Xl2 ¢ (pOHTaIbHOW WM TOPU30HTAIBHOM
npoekuuu. Uepes HailIeHHbIe TOYKH MPOBOJAT KPUBYIO JIMHUIO 110 JIEKATY.

[TocTpoeHune n3oMeTpuu Uil pyUc. S TPOUZBOAUTCS IO dTAanaM aHAJIOTUYHO



puc. 4. HaunHaeTcs moCTpOEHHUE C MPOBEICHUS M30METPUUYECKUX OCEU KOHycCa H
UWIMHAPA, 3aT€M UX OCHOBAHUU - JUIMIICOB C LIEHTPAMHU Ha PAaCCTOSHUU APYT OT
Jpyra no KOOpAHHAaTe I2. JIMHHIO mepecedeHust CTpPOAT M0 UX KOOpAHWHATaM Ha

KOMIIJICKCHOM YCPTCIKE.

2. [lopsidox evinoinenuss pabomol.:

PaboTta cocTouT U3 ABYX OTIEIBHBIX YEPTEKEM:
1) mepeceuenue npusm;
2) mepeceueHue TeJ BpallleHUs.
2.1. Ilonyuuts 3a1aHue y MpeEnoiaBaTess
2.211ocTpouTh TP MPOEKIMH KOMIUIEKCHOTO YepTexkKa Iepecekaronmxcs Guryp.
2.3IlocTpouthb JTMHUY NiepeceyeHus GUryp B COOTBETCTBUU C Pa3esioM 5 JaHHBIX
PEKOMEH TN 1.
2.4TlocTpouTth U30METPHIO TIEpeceueHus (GUryp JaHHBIX PEKOMEHIAIIMM.

2.5BapuanTsl 3ajaHuil npuBeAeHbI B auTeparype (2 ctp.126 ul29)

7. Homawmee 3a0anue:

7.1. 3aKOHYMUTH 4ePTEK
72. ToarotoButh Gopmat A3 s ['P Ne§

8. Bonpocwl 013 camoxonmpos:

1. Ilpu BBINOTHEHUH KOMIUIEKCHOTO YepTEXka KaKhe TOUKH IepeceueHus puryp
CTPOSITCS IEPBBIMU?
2. Kakue Touku nepeceueHus 0y1yT O4Ye€BUIHBIMU
IIpU NIEPECEYEHUU MPU3M?
IIpU [IEPECEUEHUU TEJT BPALLEHUS ?
3. Kakue Touku nepecedeHust OyyT XapaKTepHBIMH?
4. B uém 3aKiro4aercs METOoJl CEYE€HUs B3aMMHO NapaJuleIbHbIMU MIIIOCKOCTSAMU?

9. Pexomenoyemas numepamypa:

UexmapeB A.A. CropaBOoYHHMK IO YEpUYEHHUIO: Yy4uyeOHOEe TocoOue yis
cpeanero npod. O6pazoanus 2018, 336¢.

2.benonoroBa H.A. HaueprarenpHas reomerpusi: ydeOHOe mocobue s



cryaentoB 2018r 92ctp OBC Jlanb
3.bopucenko WN.I'. HMmxenepnas rpadpuka. ['eomerpuueckoe u
npoekiuonHoe uepueHue Cubupckuii denepanbubiii yausepcurer 200ctp 2020

9BC Jlaun

4. VaTepHeT pecypchl-www.edu.ru

I'PAOUYECKASA PABOTA Ne7

Tema: BBIITOJIHEHHE TEXHUYECKOTO PUCYHKA MOJIEIH C BBIPE30M OJHON YETBEPTH
Hean padora: dopmupoBaHue YMEHUU BBIIOJIHATD oT pyKH
HarJsAHbIe N300pakKeHUs JeTael.

IIpomomxurenbHOCTh: 4 yaca.

MarepuajabHoe " TOKYMEHTAJIbHOE oOecreuyeHue:
I. Monenu JUTS BBITIOJTHCHHUS padoTHI.
2. MeTtoanueckue pEeKOMEeHAaIuu 10 BBITTOJTHEHHUIO paboTHI.

3. dnadunsm « Harnsgasie n300pakeHus ».

1. Oﬁmne U TCOPECTUYECCKUEC MMOJOKCHUSA 110 TEME 3alaHUA:

TexHUYeCKU PUCYHOK BBIIOIHAECTCA « OT PYKU » B IPAMOYTOJIBHOU
U30METPUYECKON TPOEKIIHH.

1.1. N300paxenue miIocKux GUryp u reoOMeTpu4eCKuX TeJ:
[Tpu n300paxenun Kpyra 0e3 UCKaKeHHUs 4epe3 €ro LEeHTP MPOBOJAT YETHIPE OCH
nox 45° apyr k apyry. Ha HuX OTKIaAblBarOT BEJIWYMHY paauyca M 110
NOJyYEHHbIM TOYKAM « OT pyKH » TMPOBOAAT OKpPYKHOCTh (puc.l a).
[Ipn wu300pa’k€HUM NIECTHUYTOJIbHUKA Ha OJHOM OCH OTKJIAJABIBAIOT YETHIPE
OJIMHAKOBBIX OTpe3Ka, 10 BTOPOM ocHu 3,5 TaKUX xKe

OTpe3Ka. [TocTpoenue CMOTpPHUTE Ha puc. 16.
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[Ipu m300pakeHUH B M30METPUYECKON MPOEKIIMU KpyTa, PUCYETCS OBall,
JUIMHHAs OCh KOTOPOrO MEpHeHAUKYISpHA TOM OCH MNPOEKIMH, KOTOpas
MPOXOJIUT Y€pEe3 UEHTP KPYyra, a KOpOTKas - COBMAAAET C 3TOM ochro. Ha mimHHOM
OCH OBaJIa OTKJIAAbIBAIOT IATh OJAWMHAKOBBIX OTPE3KOB, @ HAa KOPOTKOW - TpH.
[TonyyeHHble TOUKU cOeAUHSIOT (puc. 2u u 20). [Ipu nocTpoeHn reoMeTpruiecKoi
burypel, HampuMmep MOWJIMHApPA, OOKOBBIC OOpa3yloIIue MPOBOAST  BIOJIb
BBIOpaHHON ocu (puc. 2r u 2mx). Ilpu m3o0pakeHUH NIECTUTPAHHUKA €ro OCH
pacnoJiaraercs BJI0JIb MU30METPUUECKUX ocCeil.
BennunHa OTKIIabIBa€MbIX OTPE3KOB (UEThIpE - HAa JUIMHHOM ocu U 3,5 - Ha
KOPOTKOM OCH IIECTUYTOJbHUKA) OTKJIAJIbIBAIOT HAa HM30METPUUYECKUX OCSIX

npoeKkuuu (puc. 2B u 2e).

1.2. TexHHYeCKUIl PUCYHOK JeTaJIM:

BrinonHeHue pucyHKa JA€TaM HAYMHAKOT C TOCTPOCHHUS €ro rabapuTHOIO
OUYEpTaHUsI BBIMOJIHAEMOTO « OT PYKH » TOHKUMHU JUHUSAMH (puC. 3). 3aTeM AeTalb
MBICJICHHO paccekaeM Ha TPOCThIe TeOMeTpuueckue QUrypbl M TMOCTENCHHO
3apHUCOBBIBAEM 3TH ¢burypsl B
raGaputHeie ouepranus (puc.3 u 4). Ilpm »>ToM HEoOXoaUMO COOIOAATH

POIOPIINH JIETaIIH. 0)



Puc. 3,4

Ecnu peranp monasi, To Ha €€ M30METPUUYECKON MPOEKIUU MOXKET OBITh
caenan BeIpe3. Ha ngeranm ¢ ocsiMM CHMMETPUM BBIpE3arOT 4eTBEpTh. Cekyuue
IUIOCKOCTH JIOJDKHBI TPOXOAMTH TaK, 4YTOOBI MecTa pa3pe3a ObUIM BHJIHBI
noJIHOCThI0. OOBIYHO CHauajga CTPOAT AaKCOHOMETPUYECKYIO TMPOEKIIMIO BCel
JI€TaJIM, a 3aT€M BBIIOJIHAIOT pa3pe3 M yAAIAIOT 4yacTh npeameta (puc.5). Paspes
3alITPUXOBBIBAIOT TOHKUMHU MNapaJJIEIbHBIMUA JUHUSAMHU MOJ yrioMm 60°

K psSIMON TOpU30HTATBHOMN Wi napajuiesIbHO en (puc.5).




1.3. TunuyHbie OINOKHA:

ITpu MIOCTPOCHUU AKCOHOMETPUUYECKOTO pUCYHKa HauoOoJee
pacnpocTpaHEHHBIMH OLTUOKAMHU SIBJISTFOTCSI:

1) HenpaBuibHOE pacnojoKeHHE Oced  MoyiokeHuss  Aetanu  (puc.6).

Puc. 6

A

2) PacnonoxeHue OOJBIION OCH JJUIMIICA TApaJJIEIbHO OJHONW M3 OCed B

IJIOCKOCTH, a HEe  MEepPHeHIUKYJIsIpHO  CcBOOOaHOM  ocu  (puc. 7).
zi

Puc. 7

3) HempaBunbHOE pacroio)EHUE OCEH SIUIMIICOB PACIOJOKEHHBIX B OJHOM

8).

IIJIOCKOEC

Puc.8



4) CmemnieHre HEeHTpa YaCTUYHO BUJIUMOIO AIUTUIICA TIPU U300paKEHUH OTBEPCTHS

B paspese (puc. 9).

e N
Mool unsio HenpaBuie

Puc. 9

1.4 TeHeBass ITPUXOBKA AeTAJIN:

IIpy HaHeceHMM TEHEBOM IUTPUXOBKH, KOTOpas Jelaer Hu300pa-
KEHHE OOBEMHBIM CUUTAETCS, YTO CBET MAJAET IPEAMET CleBa U CBEPXY WU
CIIpaBa U CBEPXY.

OcgelieHre MOBEPXHOCTU IITPUXYETCS] TOHKUMHU JIMHUSAMHM U Ha OOJIBLIOM
PAcCTOSIHMM JIpYT OT JApYTa, a TeHEeBble 00Jiee TOJCTHIMU JIMHUSMHU, pacrojiaras ux
yaie (puc. 10). bokoBble MOBEPXHOCTH KOHYCa U MUPAMHUJIbI IITPUXYIOT JTUHUSIMU,
OPOXOAIIMMU Yepe3 uX BepliMHy. Ha Tema BpallleHHss HaHOCAT IUTPUXOBKY C

pa3HOM TOJNIIMHOM W € Pa3sHbIMM NPOMEXKYTKAMH MEXAY JIMHHUIMU.

Puc. 10



2. ITopsinok BbINOJIHEHUSI PA0OTHI:
2.1. [Tosyunth MOJICNb s BBIITOJIHEHUS padoTHI.
2.2. Omnpenenuth rabapuThl W TMOCTPOUTH TNapajuleNieuel TadapuToB B
aKCOHOMETPHUH.
2.3. MBpbICIEHHO pACWICHHWTh J€Tajdb Ha MPOCTbIE (QUTYpHl M BIKCAaTh HUX B
rabapuThl TOHKUMU JTUHUSMHU.

2.4. BbINOJHUTH HEOOXOIWMMBIM pa3pe3 B TOHKUX JIMHUAX M 3alITPUXOBAThH

CEUCHHUE.
2.5. [IpeacraButh paboty IPErno1aBaTesio LTSI KOHCYJIbTAIINH.
2.6. Oo6Bectu PHUCYHOK, BBITIOJIHUTh OCHOBHYIO HA/JIIHCB.

2.7. llpencraButh paboTy Ha IPOBEPKY.

3.Bompocskl 1j1s1 CAMOKOHTPOJIS:

1. Kakue 4yepTexkHbie HMHCTPYMEHTHI NPUMEHSIOTCS TMPU  BBITOJIHEHUHU
TEXHUYECKOTO pUCYHKa?
2. Kak cooTHOCUTCS JJIWHHAs W KOPOTKAash OCh OBAJIOB B AKCOHOMETPHUH?
3. Kak pucyercs LIECTUTPAHHUK?
4. Kak pacmnoJiaraercs JUIMHHAS 0Chb oBayia?

5. Kak mamaer cBeT Ha n3o0paxaeMyro JeTallb?

4. JlomalHee 3a1aHueE:

1. Tlpu BBIOJIHEHMU KOMIUIEKCHOTO YepTeX)a KaKhe TOYKH TepecedeHus
buryp cTposTcs nepBbIMu’?

2. Kakue Touku nepeceueHrs OyayT OU€BUIHBIMU TIPU MEPECEUYECHUU TTPU3M?
IpU NEPECEUEHUH TEJ BpalleHUs?

3. Kakue Touku nepecedeHus OyayT XapaKTepHBIMU?

4. B uéM 3aKIrouaeTcs METO CEUCHUS?

5. Pekomenayemas Jureparypa:

l.YUexkmapeB A.A. CnpaBoyHUK MO YEpUYEHHUIO: y4yeOHoe mocobue s



cpeanero npod. O6pazoanus 2018, 336¢.

2.benonoroBa H.A. HaueprarenwHas reoMmerpus: ydyeOHOe mocoOue st
ctyaenToB 2018t 92ctp ObC Jlanb

3.bopucenko  W.I.  Umxkenepnas  rpaduka. I['eomerpuueckoe U
npoekuroHHoe uepuenne Cubupckuii denepanpubiii yauepcuter 200ctp 2020
OBC Jlanb

4 aTepHet pecypcbl-www.edu.ru

I'padpuyeckas padGora Ne8
Tema: KoMIIIEKCHBIN 4epTEXK MOAEIH MO0 AaKCOHOMETPUYECKON MPOEKUUH, IO
JBYM BUJIaM BBINIOJIHUTH TPETUI BUJ;
Heas  padorbi:  PopMUpPOBaHME  yYMEHUW  BBINOJHATH  [EPECEUCHMS
Hapy>KHBIX U1 BHYTPEHHMX ITOBEPXHOCTEN JIE€TAJICH.
IpopomxurensHocTh: 4HACA
Obecnieuenne padoThbI:

1. UHauBHtyanbHbIE 3a1aHUS

2. MeTtoauueckre peKOMEHIALUY IO BBIIIOJHEHUIO Pa0OThI

3. IInakatel «nepeceyeHne TeOMETPUIECKUAX TEID)

I. OO0uue ¥ TeopeTHYeCKHe MOJTOKEHUS 110 TeMe 3aJaHUA:

B IMPAaKTHUKC 9aCTO BCTPCHAKOTCA ACTAJIN MAIIUH CO CJIIOKHBIMHU OTBCPCTUAMU

U BBIPE3aMU, IOCTPOCHHUE KOTOPHIX Ha YEPTEKE TPeOyeT 0COOBIX MPUEMOB.

IIpuMepsl TakuX AeTasei Ha puc. 1
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Puc. 1

Bce 3T [geranuM HMMEKOT COYETAaHUS DJIEMEHTOB T€OMETPUYECKUX TEI H
NoBEpXHOCTEH. B geTtansx uMMeroTcs oTBepcTUs paznuyHor ¢opmebl. [Ipoeximu
KOHTYPOB 3THX OTBEPCTUI CTPOST MPHU MOMOIIM XapaKTEPHBIX TOYEK, KOTOPHIE B
JAIbHENIIEM COEAUHSAIOT TUHUSAMU.

I'1aBHOE MPABWJIO: €CJIH IUIOCKHE MOBEPXHOCTH OTBEPCTHH PaCIoIararTCs

[IapajuIeIbHO OCHOBAHUIO F€OMETPUYECKOIO TEJNA, TO I ONPEACIEHUS NIPOEKIIUU
XapaKTEepPHBIX TOYEK KOHTYPOB OTBEPCTHM OY€Hb YAOOHO NPHUMEHSTh
BCIIOMOTATEIbHbIE MpsMble U (UTYpbl - MHOTOYTOJBHUKH WM OKPY>KHOCTH,
Jexanme B IIJIOCKOCTSX, I1apajuIeNIbHBIX OCHOBAHHIO.
Ha puc. 1 nokazanbl mnpumepsl TakuxX IOCTpOeHUM. BcrnoMorarenabHbie
OKPY>KHOCTH CTposT Ha puc. la m 1a. Ha puc. 16,18 u Ir mokazaHo mpuMeHECHHE
BCIIOMOTaTEIIbHBIX MHOI'OYT'OJIbHUKOB.
Ha puc. la. B KOHMYECKOM TeJ€ U3TOTOBJIEHO OTBEPCTUE B BHUJIE Tpaneuuu. JInHuu
AB u CJI npencraBisitor coO0H Qyru OKpyXHOCTEW. ['Opru30HTaIbHbIE TPOEKIIUU
YT CTPOST clieayronum o0pazoM. OpoHTaIbHbIE TPOEKIMHU YT TPOJOJIKAIOT 10
nepecedeHus ¢ KOHTYPHBIMH 00pa3yromuMu. Paanycamu, paBHBIMU OKPY>KHOCTSIM
IyT, Ha IUIOCKOCTH H HpOBOAAT OKpPYKHOCTH, HAa KOTOPBIX IIOJB3YSCh JUHUAMHU
CBSI3M HAXOIAT HMCKOMBIE TOpH30HTalbHble npoekumu Ttouek A, B, C m [l

Ha puc. 16. n3o0pakena 4eTpIpéXrpaHHasi MApaMuia C OTBEPCTHEM B BUJE
Tpaneuuu. B 3TOM cilyyae NPUMEHSIOT BCIOMOTATENIbHBIE YETBIPEXYTOJbHUKU,
IJIOCKOCTM  KOTOPBIX IAapajulelIbHbl OCHOBAHUIO IHpaMuibl. DOpoHTaIbHBIE
IPOEKLNH TOPU3OHTAIBHBIX TNIOCKOCTEN JOJIKHBI OBITH IPOJAOKEHBI 10 BCTPEUH C

KaKHUM-JIH0O p€6pOM IMUpaMu bl B TOYKaX THII. FOpI/IBOHTaJII)HLIG IMPpOCKIHWHU M



U N 3TUX TOYEK HAaXOJAT, IPUMEHSS JIUHUM CBSI3U, HA TOPU3OHTAIBHOMN MPOEKIUU
pebpa. 3aTeM M3 TOYEK M U N MPOBOJAAT FOPU3OHTAIILHBIE JTUHUU. [TpoBens
BEPTUKAJIBHBIE JIMHUM CBSA3H J0 MEPECEUEHUS C 3TUMHU JIMHUSMH, TIOJy4arOT TOUKH,
OTpEEIAIONINE TOPU30HTAIIBHYIO IPOEKLIUIO BBIpE3a.
OTOT K€ c1oco0 MPUMEHEH U ISl HaXOXKACHHS MPOEKIUN BHIPE30B y MUpaMuU Ha
puc. 1B. u Ir.

Ha puc. 1a. Beipe3 Haxoautcs B cepuueckoid moBepxHoctu. Iloctpoenue
YT OKPY>KHOCTH MPOU3BOJASAT MOJOOHO MOCTPOEHUIO Ayr Ha puc. la. Tak kak 3Ta
Jyra OKpPYXKHOCTH pacIoJjIO’)K€Ha B TOPU3OHTAJIbHOW IUIOCKOCTH, TO (PpOHTAIbHAS
NPOEKIUsS Ayru OyAeT OTPEe3KOM MpPSMOM JIMHUU aB, a TOPU3OHTAIIbHAS MPOEKIIUS
IpECTaBIsIeT cOO0N Tyry OKpY>KHOCTH paguyca, paBHOTO MOJOBHHE OTpe3Ka cd.

Jist moctpoeHust NpOPUIbHOW NPOEKUMH AaHHBIX (UIYp HMCHOJIB3YIOT
TOPU30HTAJIbHBIE W BEPTUKAJIbHBIE JMHUU CBSI3H, MO KOTOPBIM M OIPEACISIOT
TOYKM IIE€PECeYeHUs] OTBEpCTUS W (QUIYypbl HAa  TPETbed  IPOEKLHUU.

[Ipn moctpoeHun cedyeHus QUIYpbl IUIOCKOCTBIO A-A, Ha (pOHTAIBHOU
npoeKkUrr (GUrypsl HNPOBOJAAT JOMOJHUTEIBHYIO TOPU3OHTAIBHYIO JMHHIO, a Ha
TOPU30HTAJIBHON MPOEKIMH CTPOAT AHAIOTMYHO MPEABLAYIIUM YePTEKaM KpyT WIH
MHOTOYTOJIbHUK, Ha KOTOPOM OIPEAEISIIOT JMHUU IEPECEUCHHs] BHYTPEHHEU
MOBEPXHOCTH C TreomeTpuueckoil ¢urypoir. Pacceu€nnoe Teno ¢urypsl
HITPUXYETCS] TOHKUMHU JIMHUSIMHU TOJ YoM 45° ¢ OJIMHAaKOBBIM PACCTOSHUEM

MEXKIY JIVHUSMHA paBHBIM 3..5 MM

(puc. 2).

-
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Puc. 2 \J

Ecnu orBepctrie B Teine uWMeEET UMIUMHIPUYECKYI0 (opMmy, TO Ha



q)pOHTaHBHOﬁ IMpoOCKIOUKU TIPOBOAAT HCCKOJIBKO BCIIOMOI'aTCIbHBIX J'IPIHPIﬁ,
napaJuiCJIbHbIX OCHOBAHUIO. OI[Ha M3 HHUX 4YCPE3 BCPXHIOIKO TOUYKY 'OPU3OHTAJIBLHOTO
OTBCPCTHA, BTOpasad — 4YCPC3 HHIKHIOIO, TPCThA - 4YCPC3 CCPCAMHY M HCCKOJIBKO
JIMHUUA B IMPOMCIKYTKaX MCIKOY OTHMH JIMHUSAMU.

Ha FOpHBOHTaJIBHOﬁ IMPOCKIHWU HPOBOAAT BCIIOMOI'ATCIIbHBIC OKPYXKHOCTH,
IIa KOTOPBIX IIPHU ITOMOIIHN JIMHUW CBSI3U HaXOJAT IIPOCKOHNH TOUYCK. OTH TOYKH

COEUHSIOT JEKAIbHBIMHU KPUBBIMHU (puc. 3).

2. IlopsiaoK BBINOJIHEHUS Pa0OTHI:

2.1. [Tosryunts 3a/laHne y IIPETO1aBaTEIIs.
2.2.  Iloctpouts TpU  NpoeKuMd  GUrypel B TOHKUX  JIMHUSX.
2.3. Ha d¢poHTanpeHOll  NpPOEKIMKM  HW300pa3UTh  OTBEPCTHE, IPOBECTH
BCIIOMOTaTEIIbHBIC TrOPU30HTAJIbHBIE JIMHUU.

2.4. C noMOILIBIO JIMHUM CBSI3M IOCTPOUTH HAa TOPU3OHTAIBHOW IPOEKLIHMHU KpPyr

Wi MHOT'OYT'OJIbBHUK u BU/I OTBEPCTHS.
2.5. ITocTpouts OTBEpCTHUE Ha npoQUIbHON IIPOCKLIHH.
2.6. [TocTpouTh paszpes A-A.
2.7. [IpencraButh paboty IIPENOAAaBaTEIO TUISt KOHCYJIbTallUH.
2.8. Oo6Bectn JIMHUHA KOHTYpa, cleiarTh OCHOBHYIO HAJIUCH.

2.9. IlpencraButh paboTy HA IPOBEPKY.

BapuanTs! 3ananuii npuBeaeHs! B iuteparype ( 2 ctp.142-150)



3. Boripocsl 1jisi CAMOKOHTPOJISE:

1. Kakue miaockocTH MpoBOJAT yepe3 (POHTAIbHYIO MPOEKIUI0 U B KaKUX
MecTrax?

2. Kak ompenenutb TOYKM MepecedyeHus (Urypbl U OTBEPCTUS, HA TIO-
PU3OHTAIBHOW MPOEKIUU?

3. Kak ompenenutb TOYKM NepecedeHus (Urypsl U OTBEPCTHS B MpO-
buabHOM POECKLINU?

4. /lomanHee 3aaHue:

3aKOHYMTH BBIITOJIHEHUE YEPTEXKA.

5. PekoMmenayemasi aureparypa:

l.UexmapeB A.A. CnpaBoyHUK MO YEpUYEHHUIO: yuyeOHOoe mocobue s
cpeanero npod. O6pazosanus 2018, 336¢.

2.benonoroBa H.A. HauepratenbHas reomerpusi: ydyeOHOE mocoOue s
ctyneHToB 2018t 92ctp ObC Jlanp

3.bopucenko WN.I'. HWmxenepnas rpaduka. ['eomerpuyeckoe u
npoekinoHHoe depuenne Cubupckuii denepanbubiii yHuBepcuter 200ctp 2020
ObC Jlanp

4 NuTepHet pecypchl-www.edu.ru

I'paduueckas padora Ne9
Tema: Ilo 1ByM BUJIaM Ha yepTekKe BBINOJIHUTD TPETUN BUJ.
Heas  padorbi:  PopMHpOBaHWE  YMEHHMM  BBINOJHATH  IEPECEUCHHUS
Hapy>KHBIX 1 BHYTPEHHMX ITOBEPXHOCTEN JIE€TaJIEH.
IIpoposxurensHocTh: 4HACA
Obecnieuenune padoThbI:
1. UHauBHtyanbHbIE 3a1aHUS
2. MeTtoauueckre peKOMEHIalliY IO BBIIIOJHEHUIO Pa0OThI

3. IInakatel «nepeceyeHre TeOMETPUUECKUAX TEID)



1. O0mue u TeopeTHYeCKUE MOJIOKEHHUS 110 TeMe 3aJaHuS:
B npakTuke 4acTo BCTpeUaroTCs JeTaau MAIIUH CO CJIOKHBIMU OTBEPCTUSIMU

U BbIpE3aMU, IOCTPOCHUE KOTOPBIX HA YepPTEKE TPeOyeT 0COOBIX MPUEMOB.

AT

IIpumeps! Takux aerasiei Ha puc. 1
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Puc. 1

Bce 5Tu [neranmm UMMEIOT COYETaHUS DJJIEMEHTOB TE€OMETPUYECKHX Tel U
NoBEpXHOCTEN. B geTtamsx mMeroTcs oTBepcThs pazanyHor ¢opmel. [Ipoexunu
KOHTYPOB 3THX OTBEPCTUH CTPOST IPU MOMOLIM XapaKTEPHBIX TOYEK, KOTOPHIE B
JNATbHEUIIEM COECIUHSIOT JTUHUSAMMU.

I'J1aBHOE MPAaBWJIO: €CJIU IIOCKHUE ITOBCPXHOCTHU OTBepCTI/Iﬁ paciojaararoTcsa

NapajuieIbHO OCHOBAHUIO FEOMETPUYECKOTrO TEJA, TO JJIS ONPEAECIEHUS MPOEKIINU
XapaKTEpPHBIX TOYEK KOHTYPOB OTBEPCTH OY€Hb yAOOHO NPHUMEHSTh
BCIIOMOTATENbHbIE TpsSMble W (QUTYpBl - MHOTOYTOJBHUKH WU OKPY>KHOCTH,
JeXKame B IIJIOCKOCTSIX, MapajuIeNIbHBIX OCHOBAHHIO.
Ha puc. 1 nokasanbpl mnpumepsl Takux IIOCTPOEHUM. BcrnomMorarenabHbie
OKPY>XHOCTH CTpOsIT Ha puc. la u 1. Ha puc. 16,18 u 1r mokasano nmpuMeHeHHE
BCIIOMOT'aTEJIbHBIX MHOI'OYT'OJIbHUKOB.

Ha puc. 1a. B KOHUYECKOM TeJ€ U3TOTOBIEHO OTBEPCTHE B BHUJE TPANELIUHU.
Jlunuu AB u CJ| mpencraBisitoT co0oil Ayru OkpykKHOcTed. ['opu3oHTaIbHBIE
OPOEKIUU [Jyr CTPOSAT cleAyrmuM o0pa3oM. DpoHTalbHbIE NPOEKUHUU JYyT
IPOJOJDKAIOT /IO TEpeceyeHuss ¢ KOHTYpHbIMU oOpasyronmmu. Panuycamu,
PaBHBIMHU OKPY>KHOCTSIM JIyT, Ha MJIOCKOCTU H MpoBOAST OKPYKHOCTH, HA KOTOPBIX

IMOJIBb3YACh JIMHUAMU CBA3HW HAXOAAT HCKOMBIC T'OPHU3OHTAJIBHBIC ITPOCKIOHUHU TOYCK

A,B,Cu/l.



Ha puc. 10. n3o0paxeHna yeTblpéXrpaHHas NUpaMuia ¢ OTBEPCTHEM B
BUJE€  Tpameuud. B 3TOM  ciaydae — IPUMEHSIIOT  BCIIOMOTaTEIbHBIE
YETBIPEXYTOJIBHUKH, IUIOCKOCTH KOTOPBIX NapajlIeIbHbl OCHOBAHWIO MUPAMMJIBIL.
@poHTanbHBIE NPOEKUUU  TOPU3OHTAIBHBIX  IJIOCKOCTEH  JTOJKHBI  OBIThH
IPOJOJDKEHbl O BCTPEYM C KaKUM-TMOO peOpoM NUpaMuabl B TOYKAX THII.
["'opu3oHTaNbHBIE TPOCKIMU M U N 3TUX TOYEK HAXOIAT, IPUMEHSS JTUHUU CBS3H,
Ha TOPU3OHTAJIBHON MpoeKuuu pedpa. 3aTeM M3 TOYEK M U N MPOBOAST
TOPU30HTAIbHBIE JIMHUU. [IpoBeass BepTHKalIbHBIE JUHUU CBA3U JI0
IIEPECEUYECHHUsI C  OTHUMM  JIMHWSAMH, IIOJy4arOT TOYKH,  OIpPEACISIOIINE
TOPU30HTAIBHYIO IIPOEKIIUIO BBIPE3a.
OTOT K€ c1oco0 MPUMEHEH U JJIsl HaXOXKACHUS IPOEKUUN BHIPE30B Y MUpaMu Ha
puc. 1B. u Ir.
Ha puc. 1a. Bepe3 HaxoguTcs B cpepuueckoil nmoBepxHoctu. Ilocrpoenue
YT OKPY>KHOCTH NPOU3BOJAAT MOJI0OHO MOCTPOEHUI0 Oyr Ha puc. la. Tak xak sTa
Jyra OKPYKHOCTH PACIOJIOKEHA B TOPU3OHTAIILHON MIIOCKOCTH, TO (PpOHTaNbHAsS
IpOEeKLHUs Iyru OyJIeT OTPe3KOM IpPSIMOM JIMHHUM aB, a TOPU3OHTAJIbHAS MPOEKIIHS
IpECTaBIsIET cOOON Iyry OKpY>KHOCTH pajguyca, paBHOTO MOJOBHHE OTpe3ka cd.
JUiss moctpoeHuss NpoPUIbHOW NPOEKUHMH AaHHBIX (UIyp HCHOJIB3YIOT
TOPU30HTAJIbHBIE W BEPTUKAJIbHBIE JMHUU CBSI3H, IO KOTOPBIM U OIPEAEISIOT
TOYKM  TIepeceueHus OTBepCTUS U  (QUrypbl Ha  TpeThed  MPOEKIUU.
[Ipu moctpoeHun cedyeHus: (UIypbl IUIOCKOCTBIO A-A, Ha (QpOHTaIBHOU
OpoeKUUn (GUrypbl HNPOBOJAAT JONOJHUTENIBHYI0 TOPU30OHTAIBHYIO JMHHIO, a Ha
TOPU30HTAIBHON MPOEKIMH CTPOST aHATOTUYHO MPEABIIYIIIUM YEPTEXaAM KPYT WU
MHOTOYTOJIbHUK, Ha KOTOPOM OIPEAEISIIOT JMHUU IEPECEUYECHHs] BHYTPEHHEU
NOBEPXHOCTU C TreoMeTpuueckoil ¢urypoil. Pacceu€HHoe Teno Qurypsl
HITPUXYETCSI TOHKUMH JIMHUSIMHU TOJ YoM 45° ¢ OJIMHAaKOBBIM PACCTOSHHUEM

MEXITY JUHUSMU PaBHBIM 3.5 MM

(puc. 2).
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Ecium otBepctue B Tene wuMeeT UMIMHAPUYECKYIO GoOpMy, TO Ha
GpOHTANBHON TPOEKIMH TMPOBOMASIT HECKOJBKO BCIIOMOTAaTEIbHBIX JIMHUMH,
napajuiesibHbIX OCHOBaHUIO. OIHA U3 HUX Yepe3 BEPXHIOI TOUKY TOPU30HTAIBHOTO
OTBEPCTUS, BTOpass — YEpe3 HWKHIOK, TPEThS - 4epe3 CEPEAUHY U HECKOJIBKO
JIMHUAIN B MPOMEKYTKAX MEXITY 3TUMU JIMHUSIMH.

Ha ropusoHTanpsHON NMPOEKIHMHU MPOBOLSAT BCIIOMOIATEIIbHBIE OKPYKHOCTH,
na KOTOPBIX MPHU IMOMOIIM JIMHHUM CBSI3M HAaXOASAT MPOEKUUU TOYEK. DTHU TOUYKH

COEIUHSIOT JIEKaJIbHBIMU KPUBBIMH (puc. 3).

2. ITopsinoK BHINOJIHEHUS PA0OTHI:

2.1. [Tosyunth 3aJlaHue y IpenoaaBaTes.



2.2.  Iloctpouth TpU  OpoeKkuuu  (urypel B TOHKMX  JIMHUSX.
2.3. Ha d¢poHTanpHOl mNpoeKUMH  HU300pa3UThb  OTBEPCTHE, IPOBECTH
BCIIOMOTaTEJIbHBIE TOPU30HTAJIbHBIE JIMHUU.

2.4. C nomoIIbl0 JUHUN CBSI3U MOCTPOUTHh HA TOPU3OHTAIBHOM MPOEKIUU KPYT

Win MHOT'OYTOJIBHUK u BU/]I OTBEPCTHS.
2.5. [TocTpouts OTBEpCTHUE Ha nporIIbHON MPOCKILIHH.
2.6. [Toctpouth paspes A-A.
2.7. [IpencraButh paboty MIPEIOIaBaTENIO TS KOHCYJIbTaLlNH.
2.8. Oo6BecTu JUHUU KOHTYpa, cenaTh OCHOBHYIO HAMUCh.

2.9. [IpencraBuTh paboOTy HaA IPOBEPKY.

BapuanTsl 3ananuii npuBeAeHsl B uteparype ( 2 crp.142-150)

3. Borpocsl 11 CAMOKOHTPOJIA:

1. Kakue nmiockocTu npoBOJAT yepe3 (PPOHTAIbHYIO HMPOCKLHUI0 U B KAKUX
Mmecrax?

2. Kak ompenenutb TOYKH IepecedyeHus (UIypbl U OTBEPCTHUS, HA TIO-
PU30HTAIBHON IpOEKUUKU?

3. Kak ompenenuTe TOYKM IepecedeHus (UIypbl U OTBEPCTHS B IPO-
buapHOM MPOCKLINU?

4. JlomaniHee 3aJlaHue:

3aKOHYUTH BBIIIOJTHEHUE YEPTEXKA.

5. Pekomenayemas Jureparypa:

11.Yekmape A.A. CnpaBoyHUK N0 4YEpuyeHHUIO: ydyeOHOe mocoOue s
cpeanero npod. O6pazopanus 2018, 336¢.

2.benonorosa H.A. HaueprarenbHas reomerpusi: yuyeOHOe mnocobue s
ctyneHToB 2018t 92ctp ObC Jlanp

3.bopucenko W.I.  Umxkenepnas rpaduka. ['eomerpuyeckoe
npoeKkiuoHHoe depyeHue Cubupckuii denepanbubiii yausepcurer 200ctp 2020
OBC Jlanp

4 VatepHet pecypcbl-www.edu.ru



I'padpuueckas padora Nel(

Tema: BrinonHeHne yeprexa ¢ MPOCTHIMU pa3pe3aMu, COCIMHEHUE BUAA C
paspes3om.

Heas pabGorei: DopMupoBaTh YMEHHS BBINOIHATH MPOCTHIE pa3pe3bl
B OPTOrOHAIBHOM MPOEKIMU U N30METPUYECKOU TPOCKIIUU.

IIpopomxkuTenbHOCTB: 3 yaca.

MarepuajibHOe U JOKYMEHTAJIbHOE o0ecreveHne:

4.1. UuauBuyanbHbIC 3aIaHUS.

4.2. Metoauueckie peKOMEH IallNK 10 BHIMIOJHEHHIO TpaduuecKoi paboThI.

4.3. I1nakatel « [IpocTeie pa3pessl ».

4.4. lnapunsm « Buabl, pazpesbl, ceueHus ».

1. O0mue TeopeTuvyecKHe MOJ0KEHHUS MPH BHINMOJHEHUH PA0OThI:

1.1. Pa3spe3bl:

Pa3zpe3 - n3o0pakeHue IpeaMeTa, MBICIEHHO PAacCeYEHHOIo OJHOM MIn
HECKOJIbKMMH TUIOCKOCTsIMH. Ha paspese mokasplBaeTcsi TO, YTO MOIydaeTcs B
CeKyIIeW IMIOCKOCTH W YTO pachojiokeHo 3a Hel (puc. 1). Jlomyckaercs
n300pakaTb HE BCE, YTO PACMOJIOXKEHO 3a CEKyLIeW IUIOCKOCTBIO, €CIM 3TO He

TpeOyeTcs JUisi MTOHUMaHUs KOHCTPYKIUHU MpeameTa (puc. 2).

ST




Puc.1 Puc.2

Pa3pe3pl MoryT OBITHb TOPHU3OHTaJIbHBIMU (pUC. 3), BEPTUKAIbHBIMU
¢ponTanbHbiMU  (puc. 1 w 2), BepTUKAIBHBIMH TNPOPMIBHBIMH (pUC. 4),
HaKJIOHHBIMU (puc. 5).
HakiionHslil pa3zpe3 gomyckaercs: u3o0paxarh ¢ MoBOpoToM. B aTom citydae k ero

n300paxeHunIo 100aBIsIOT 3HaK (puc. 50).
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1.2. Paspe3ssbl npocrthie:

IIpocTeiM pa3pe3oM Ha3bIBaeTCsA pa3pe3, IOJYYCHHBIM OJHOW CEKYIICH
IIOCKOCTBIO (puc. 1, 2, 3, 4, 5).
["opuzoHTaNIBHBIE, QPOHTANBHBIE M MPOPUILHBIE pa3pe3bl MOTYT HAXOIUTHCS Ha
MECTE COOTBETCTBYIOIIUX OCHOBHBIX BUIOB.

Ecnmm cekymiasi TIOCKOCTh COBMAJACT C IMJIOCKOCTHIO CUMMETPHUH JIETaIN B
IIEJIOM, a Pa3pe3 PacIioIOKEH B HEMOCPEICTBEHHON MPOCKIIMOHHOM CBSI3U C BUIOM
¥ OHU HE pa3JielieHbl KaKUM-TH00 APYTHM H300pakKCHHEM, IOJIO0KEHUE CEKYIICH

IJIOCKOCTH HE OTMEUAETCSl U pa3pe3 HaJMKUChIO HE COMpoBOXKaaeTcs (puc. 2, 3, 4).



B ocranpHBIX ciydasx IOJIOKEHHE CEKYIIEW IIJIOCKOCTM OTMEYAETCs JIMHHUEHN
CEYEHHUs CO CTPEIKAMM, YKA3bIBAIOIIMMU HANpaBJIEHUE B3IJIAA, 4 HAJl PUCYHKOM
BBIIIOJIHAETCS COOTBETCTBYIOIIAS HAJIMCh, YKa3blBAKOIasg CEKYyLIYIO IJIOCKOCTb
(puc.5). Hanmuce BbeITIONHSETCS OyKBaMHM KHPWIIMIIBI HauWHas ¢ A u 0e3
npornyckoB (b, B,...). BykBbl CTaBATCS CHapyXH OT CTPEJOK, IOKa3bIBAIOLIUX
HampaBieHue B3sima. Pasmep OykB B 1.5 - 2 paza Oombiie 0003HAYCHHI
IIPOCTABJIEHHBIX HAa YEPTEKE.

[lonoxxeHne Ccexkymen IUIOCKOCTH YKa3blBA€TCs PA30MKHYTOM JIMHHEW.
TonmuHa nuHuK paBHa 1,5S, rae S - ToNKMHA OCHOBHOW JIMHUY; JAJIMHA IITPUXOB
8...20MMm.

[IITpuxu pa3sOMKHYTOM JIMHUM HE JIOJDKHBI MEPECEKaTb  KOHTYP
n3o0pakeHus. [leprneHIuKyIsIpHO K IITPUXaM CTaBATCSA CTPEJIKH, IOKA3bIBAIOIIHE
HarpasjieHue B3rrsaa. CTpenkn HaXOMATCS Ha PAacCTOSAHUM 2...3 MM OT BEPXHETO
KOHIIA IITpUXa JIMHUM cedyeHus. Pasmepsl cTpenku Ha puc. 6. Bennumna L He
MEHEE 2ZMM.

[IITpuxOoBKa ceYEHUs BBIIIOIHIETCS TOHKUMH JIMHUAMM. [l MeTasuia JIMHUH
HaKJIOHEHbl oA yriaoM 45° ¢ mpaBblM WM JIEBBIM HakJIOHOM. st Aapyrux
MaTepHaJIOB BH/JIbI LHITPUXOBKH PUBEACHBI Ha puc. 7.
He mTpuxyrorcs npu npoJioJibHOM pa3pes3e CIUIONIHBIE Bajibl, OCH, OOITHI, pEOpa

KECTKOCTH.
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Paspes, cnyxamuii asis BBISICHEHUS YCTPOMCTBA JETald B OrPaHUYEHHOM
MeCT€, Ha3bIBACTCSI MECTHBIM U OIPAaHUYMBAETCS] BOJTHUCTON JIMHUEH WU JIUHUECH C
u3soMoM (puc. 8). KoHI1bl J0MaHO# JUHUU BBICTYNAIOT 32 KOHTYp Ha 2..4MM. DTu

JIJMHHUHN HC JOJIXKHBI COBIIAaTh C KaKUMM-TU00 JTUHUSIMU I/1306pa}KeHI/IH.

'l

Puc. 8

Ha omnoM wu300pakeHMHM AOMYyCKaeTCs COCIUHAThL YacTh BHUJAa W 4YacTb
pa3pceisa. JInaun HCBUJIHNMOI'O KOHTYpPad Ha COCAUMHACMBIX YaCTAX BHAA U Pa3pe3a HC
MOKa3bIBAIOTCSA. BUI M paspe3 pa3fensioTcs JOMaHON HWIIM BOJHHCTON JIMHUCH
(puc. 8).

Ecnu coenuHA0T NOJIOBUHY BUA U TIOJIOBUHY pa3pesa, KaXKAbI U3 KOTOPBIX
CUMMETpHUYHas (purypa, To pa3aensionei JMHUEeH CIyKUT OCb CUMMETpUH (pHC.

9), 3a HCKIIOYEHHEM CIIy4aeB, KOIJla OCh CHMMETPUU MPOCLUPYETCS JIMHHEH

KOHTYypa
(puc. 10).
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OOBIYHO pa3pe3 BBHIMOIHSIIOT CIIpaBa U CHU3Y OT OCH CUMMETPHH.

1.3 AkcoHOMeTpHYECKAsl IPOEKIMS:



Jletanb B MNPSMOYTONBHOM HM30METPUUECKOW MPOEKIMH H300paKaloT C
yIriaMud MEXIy OCSIMH X, Yy, Z paBHbIM 120 . PaGoTa BBINOJIHSETCS aHATOTUYHO
TexHUYecKoMy pUcyHKY I'P Ne8, HO ¢ mpuMeHeHrueM 4epTERHOTO UHCTPYMEHTA U B
onpe e IeHHOM MaciuTale.

Jletanp MBICIIEHHO pa3AeisioT Ha MPOCThIE TEOMETPUYECKHE (DUTYPHI.
BrimosniHeHne W30MeTpuM reoMeTpuueckux Quryp paccmarpuBainioch B ['P NeS.
Pa3pesbl puryp BBINONHSIOTCA MapajyieIbHO OCHOBHBIM OCAM IMPOEKUUU X, Y, Z.

[Ipumep cmoTtpute Ha puc. 11.

= o Pﬁc.ll. J

2. llopsanok BoINOJTHEHUA rpaduyeckoii padoThI:

2.1. Ilonyuuts 3amaHue y mnpenogaBarend. Kaxpas kapToyka uMeeT IBe
MPOCKIMH JIeTaIi. B mIpaBoM HIDKHEM YTIIy yKa3aHO KakKue pa3pe3bl HE0OXO0IuMO
BBITIOJIHUTH B OPTOrOHAJILHOW U aKCOHOMETPUYECKOW MPOCKIIHH.

2.2. BBINOJHUTH JBa MMEIOIMXCS BUJA B TOHKUX JIMHUSIX U TOCTPOUTH
TPETUH BU/L.

2.3. BpINONHUTH CEYEHHE BUIOB COrJacHO 3afaHuio. [IpocTaButh pas-
MEpHbIC JIMHUU HA BCEX TPEX MPOECKIIUAX.

2.4. TlocTpoUTh aKCOHOMETPUUECKYIO MMPOEKIHUIO AETAA B TOHKUX JINHUSX.

2.5. BbINOTHUTB pa3pe3 B aKCOHOMETPUUECKON MTPOEKIIUH.



2.6. IlpencraButh paboTy MPENoaBaTeNto sl KOHCYJIbTALlUH.
2.7. O6BecTu nuHUM KOHTYpa. [IpocTaBuTh pazmMepbl. BINOJHUTE OCHOBHYIO
HaJIUCh.

2.8. IlpencraButh paboTy AJi IPOBEPKHU.

3. lomaniHee 3a]aHue:

3.1. 3aKOHYUTH YEPTEKXK.

3.2. lloaroroButh popmat A3 mis ['P Nell

4. Bonipocskl 1JI1 CAMOKOHTPOJIS:

1. Korna He 0603HauaeTcst mIOCKOCTh pa3pesa?
2. Korpa He mrpuxyercs paspes?

3. [lox kakuM yTJIOM BBITIOJIHAETCS IITPUXOBKA?

4. Kak otnenstoT n3o0pakeHue BUa U pa3pe3a Ha OCHOBHOM MpoeKIuu?

S5.PekoMeHayeMasi auTeparypa:

1.YUexmapeB A.A. CropaBOYHHMK II0 YEpUEHHUIO: ydyeOHOe TocoOue s
cpeanero npod. O6pazosanus 2013, 336¢.

2.benonoroBa H.A. HaueprartenbHas reoMerpus: yueOHOE MOcoOHe IS
cryaentoB 2013r 92ctp OBC Jlanb

3.bopucenko N.I'. Unxenepnas rpaduka. ['eomerpuyeckoe u NpoeKIUOHHOE
yepuenne Cubupckuii penepanpubiii yauepcutet 200ctp 2014 3BC Jlanb

4 MatepHet pecypcel-www.edu.ru

I'padpuueckas padora Nell

Tema: BrimonneHue yepTexa co CI0KHBIMH CTYIIEHYAThIM Pa3pe3aMH.

Hear padorbl: @opMHpOBAHME YMEHUN BBINOJHATH JIOMAaHbIE U

CTyHEHYaThle pa3pe3bl.



IIpoxo/xuTEeILHOCTD: 3 Haca.

MarepuajibHOE U JOKYMEHTAJbHOE o0ecneyeHre padoThl:

1. UnauBuyanbHbIe 3aaHUS.

2. Meroauueckrue peKOMEeHAAIUM 10 BhIOIHEHHIO ['P.

3. Ilmakarer  « Pa3pe3 cinoxHbld CTyneH4yaTeli », « Pa3pes
CJIOKHBIM JTOMaHHBIM ».

4. Inadunbem « Buael, pazpesbl, CEUEHHUS ».

1. O0mue u TeopeTHYECKHUE MOJIOKEHUS NPH BbINOJIHEHUN PadOThI:

CrnoxxHble pa3pe3bl MOJy4yaloTcsl TpU CEYeHUH JByMsi uiu Oosee
miockocTsAMHU. CIIOXKHBIA pa3pe3 Ha3bIBACTCS CTYNEHYATbIM, €CIU CEKYyIIUe
IUIOCKOCTH MapajieNbHbl (puc. la), W JIOMaHHBIM, €CIIH CEKYIIHE IJIOCKOCTH

NEPECEKAIOTCS noa YIJIOM 00JBIINM 90° (puc. 16).

gl
Puec. 1
Cexyl1yto IIOCKOCTh YCIIOBHO IIOBOPAYMBAIOT OKOJIO JIMHUHA
B3aUMHOI'O HGpGCG‘IGHI/IH a0 COBMCIIICHUA C IIITOCKOCTBIO,

napayuleNIbHBIX ~ KaKOW-TMOO  IIOCKOCTH  mpoekiuu  (puc. 106, puc. 2).
Bmecre ¢ TUIOCKOCTBIO TIOBOpAYMBAETCS PACIOJOKECHHAass B HeW Qurypa
CEUYCHMUSI.

Jlomanble pa3pe3bl MOTYT OBITh (PPOHTAIBHBIMH, TOPU3OHTAIBHBIMU H

IpO(PHUIbHBIMHU.
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[Ipn HEOOXOAMMOCTH AOIyCKAaeTCS MPUMEHSTh pa3BEPHYTHIE pa3pe3bl. B
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2. Ilopsinok BHINMOJIHEHUS PA0OTHI:

2.1. [lony4nTs 3a1aHKE y IPENOAABATEIIS.

2.2. Ilpoananu3upoBaTh MOIMy4YE€HHOE 3aaHue. OHO COCTOUT W3 YEPTEKEH
nByx neraneid. OqHa AeTaib CO CTYNEHYaThIM CEUCHHEM, BTOpasl - C JIOMAHHBIM.

Kaxxnas netanp n1aHa B IByX MPOCKIUAX. TPeThI0 MPOEKINIO HE N300paaTh.

2.3. BBHINIOTHUTH YEPTEXKHU JBYX JETaliel B JBYX MPOEKIUAX, B TOHKHUX

JIMHUSIX.
2.4. B cooTBeTCcTBUM ¢ 0003HAYCHHBIMU B 33/IaHUH CEKYIIUMU IJIOCKOCTSIMU



BBIIIOJTHUTD CJI0’KHBIE Pa3pe3bl, HAHECTU Pa3MEPBI.
6.5. IlpeacraButh pabOTy Ha KOHCYJIbTAIIUIO TTPEMOAABATEIIO.
6.6. OOBeCTH KOHTYp JI€TaJH, BHITIOIHUTH OCHOBHYIO HA/IITHCh.
6.7. IlpeacraButh paboOTy Ha IPOBEPKY.

BapuanTsl 3ananuii npusegeHsl B tuteparype ( 3 ctp.166-176)

3. Bonpocsl 1jisi CAMOKOHTPOJIS:

1. Kak mokaseiBaeTcst mepexoa OT OJHOM IUIOCKOCTH CEYEHHs K Ipyrou?
2. Kak npoenupyercsi ceueHue pu JOMaHOM paszpese?

4. JlomalHee 3aaHue:

4.1. 3aKOHYMTH I'P Nell
4.2. lMoarotoButs popmat A3 aist ['P Nel2

1.UexkmapeB A.A. CrnpaBouyHHMK 1O YEPUYCHHUIO: y4yeOHOE MocoOue sl CPeHEero
npo@d. O6pazoBanus 2013, 336¢.

2.benonorosa H.A. HauepraTenpHasi reoMeTpus: yueOHOE MOCOOHEe ISt CTYACHTOB
2013r 92ctp OBC Jlanb

3.bopucenko W.I'. Unxenepnas rpaduka. ['eomerprueckoe U MPOEKIIMOHHOE
yepuenne Cubupckuii penepanbubiii yauepcuteT 200ctp 2014 OBC Jlanb

4 NuTepHet pecypcbl-www.edu.ru

S.PexoMenayemas aureparypa:

1.Yexmape A.A. ChopaBOYHHMK [0 YEpUYEHHUIO: YyueOHoe mocobue s
cpeanero npod. O6pazopanus 2013, 336¢.

2.benonoroBa H.A. HaueprarenbHas reomeTpus: ydeOHoe mocobue st
ctyaeHToB 2013r 92ctp ObC Jlanp

3.bopucenko WN.I'. UmxenepHas rpaduka. ['eomerpudeckoe U MPOSKIIMOHHOE
yepuenue Cubupckuii penepanbubiii yausepcurer 200ctp 2014 OBC Jlanb

4 Natepuet pecypcel-www.edu.ru



I'padpuueckast paGora Nel2

Tema: BrimonHeHne yepTexa ¢ CCUECHUSIMMU.

Heab padoTei: DopMUPOBATH YMEHUS U300paKaTh CEUEHUS ACTAJICH.
IpoxosxurenbHOCTh: 14. 30MHH.

MarepuajibHOe U JOKYMEHTAJbHOE o0ecnevyeHne padoThbl:

1. NupuBunyanbHbie 3aJaHusl.
2. Mertoanueckue pEKOMEHJAIMU 1O BBIMNOJHEHHIO Trpaduueckoil padoTHI.
3. Ilnakatsl: « Ceuenus »,  « Pa3pespl W  ceueHHsT  ».

4. Inadunbem « Buasl, pazpesbl CEUEHUS ».

1. O0mme wu TeopeTHYECKHE MOJO0KEHUS TPH BbINOJHCHUH

rpaguyeckoi padorbl:

Ceuenne - wu3o0paxxkeHwe GUIYpHl, TMOJMYUYAIOMICHCS TMPU MBICIEHHOM
paccedyeHH MpeaMeTa OJHOM WM HECKOJbKMMH IUIOCKOCTsMU. Ha ceuyenuu

IMOKAa3bIBACTCA TOJIBKO TO, YTO HAXOAUTCA HCIIOCPCACTBCHHO B ceKymeﬁ

MJIOCKOCTH, a BCE, YTO HAXOAMUTCS 3a IUIOCKOCThbIO, HE Hu3o0paxaerca (puc. 1).

Puc. 1.

CeueHusi, HE BXOJISIIME B COCTAB pa3pes3a, pa3ieisitoTcs Ha BbIHECEHHBIE (puc. 1) u
HaJIo)KEeHHbIE (puc. 2). BbIHECEHHBIE CEUEHUS NPEANOYTUTENIbHBI; JIOMYCKAETCs

pacrnoJyiaraTh B pa3pblB€ MEKIYy YacTAMHU BHaa (puc. 3).



420
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Puc.2

i

KoHTyp BBIHECEHHOTO CEYEHUSI, BXOJIAIIEIO B COCTaB pa3pesa, n300pakaercs
CIUTONTHBIMH OCHOBHBIMH JIMHUSIMH, KOHTYP CJIIOKEHHOTO - CIIOITHBIMU TOHKHMH,
npuIéM KOHTYP M300paKeHHUS B MECTE PACIOJIOKECHHS HAJIOKEHHOTO CEUCHUS HE
npepsiBaroT (puc.3).

Och cUMMETpPHM HAJOKCHHOT'O WJIM BBIHECEHHOTO CEUCHHUS YKa3bIBACTCS
MITPUXITYHKTUPHOU JIMHUEH Oe3 o0o3HaueHHs OyKBaMH CTpEJIKaMH W JIMHUIO
CCUCHUS HE MPOBOAAT. J[JI1 HECUMMETPHYHBIX CEUCHUN JTMHUIO CEYCHHUS TPOBOISAT
CO cTpenKaMu, HO OykBamMu He 0003HAYAIOT.

B o0mem ciydae mosiokeHHe CeKyled MIOCKOCTH W HAJMKUCh BBITOIHSIOT
TaK xKe, KaK u JUTSt paspesa (puc. Sa).
Ceuenre MOXKHO pacroiaraTb Ha JTIOOOM MeECTe TOJISI YepTeka, a TakkKe C

noBopoToM (puc. 50).

J ceqepun

Puc. 5



Ecnu cekymias ImiIoCKOCTh MPOXOIAUT Yepe3 OCh IMOBEPXHOCTH BpaIICHHS,
OTpaHUYMBAIOIIEH OTBEPCTHE, TO KOHTYpP OTBEPCTHS WIHM YTIyOJICHUS B CCUCHHH
MOKa3bIBaIOT MOJHOCTHIO (pHC. 6).

Ecnu ceuenue mojydaercss COCTOSIIMM W3 OTACIBHBIX YacTeH, TO CIIEIyeT

MIPUMEHUTH pa3pes
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2. Iopsinok BbINOJIHEHUSI Pa0OTHI:

2.1. [Tomyunth 3a7]aHUE y IIpEIoaBaTersl.
2.2. N300pa3uth  3amaHHBIi  Badl B OPTOTOHAJIBHOM  MPOEKIIHUH.
2.3. Haueptuts 3aJJaHHbIC CEYECHHUs BaJIa.
2.4. [IpencraBuTh paboty TUISt KOHCYJIbTalluH IPENOAABATEIO.

2.5. OO6BectH KOHTYp J€Tald U  BBINOJHUTH OCHOBHYIO  HAJIIKCh.
2.6. [IpencraBuTh pabOTy Ha IPOBEPKY.

3. BapuanTsl 3a1aHuii npuBeaeHbl B auTeparype ( 2 crp.177-185)

4. Boripocsl 1JI1 CAMOKOHTPOJISA:

UeM oTiruaeTcsi ceueHue oT pazpesa’?

Kak nzobpaxkaercst B ce4eHUU HMWIMHAPUIECKOE OTBEPCTHE?

Koraa ne 0003HaYaeTCsA MIOCKOCTh CCUCHMUS?

b=

Koma IINIOCKOCTBh CCUCHMAA 0603Ha‘IaGTCH, a 6YKBI>I HE CTaBATCSA?



5. lomamiHee 3axaHue.

3aKOHYMTH YEPTEXK JICTAIH.

6. PexoMeHnayemasi aureparypa:

l.YUexkmapeB A.A. CnpaBoyHUK MO YEpUYEHHUIO: yuyeOHoe mocobue s
cpeanero npod. O6pazosanus 2018, 336¢.

2.benonorosa H.A. HaueprarenpHas reomerpusi: ydyeOHOe mnocobue s
ctyaeHToB 2018t 92ctp ObC Jlanp

3.bopucenko WN.I'. UWmxenepnas rpaduka. ['eomerpuyeckoe u
npoeKkuoHHoe depueHue Cubupckuii denepanbubii yHusepcurer 200ctp 2020
ObC Jlanb

4 VlatepHet pecypchl-www.edu.ru

I'PAOUYECKESA PABOTA Nel3

Tema: BEIIONHEHHWE 4YepTEX a C YOPOIICHHBIM HW300pPAKEHUEM PE3bOOBBIX
COEJIMHEHUH O0JITOM, ITHJILKOH 1 BUHTOM.

IIponoKuTEIbHOCTB- 6 4acOB

1. IEJb U COJAEP)KAHUE T'PA®UUYECKOM PABOTHI.

CoeauHeHue JeTaneil B MalllMHAxX U MPUOOpax MOXKET ObITh HEPA3bEMHBIM U
pazbeMHbIM. B HEpa3beMHOM COEIMHEHUU JeTalli HEBO3MOXHO PAaCCOETUHUTH 0€3
uX NOBpexJIeHUA. HepazbeMHbIE COCIMHEHMS JETaled OCYIUECTBISAIOT CBAapKOM,
MaiKOW,  KJIENKOW,  CKICMBAaHWEM,  3alpPEeCCOBKOW,  3aJMBKOM H  JIp.
Pa3zpeMHBIMM Ha3BIBAIOT COCOUHEHUS JAETANEH, I03BOJIIOIIME MHOTIOKPAaTHO
COEIMHUTD U Pa3beIMHUTh UX 0€3 MOBpexkAeHUs. Pa3beMHble cCOeIMHEHUS JeTaneu
OCYIIECTBIISIIOT PE3bOOBBIMU M3ACIUSAMH, IIIOHKAMH, IUIMLIAMHU, IITU(TAMU U JIp.
B pa3bemMHBIX COEAMHEHHUSAX ILIMPOKO MCHOJIb3YIOT CTaHJApTHbIE pPE3bOOBbBIE

KPCIIC)KHBIC JICTAJIN: 6OJ'ITBI, BHUHTBI, INIIIHMJIBbKH, FaﬁKH, a TaKKC ACTaIM AJId HUX



CTOIOPEHUS: IIMJIUHTHI, pa3InYHbIE 1aKObI, IIPOBOJIOKY.
Breinmonnenue ngaHHOW — paboThl  TpeAycMaTpuBaeT HW3YYE€HHE  CTYJCHTaMHu
CTaHJAPTOB HA OCHOBHBIC KPEIMEXKHBIE ACTAIM, CIIOCOO0B HX HM300paKCHHS, a
TaK)ke MPUOOpPETeHHE TIEPBLIX HABBIKOB KOHCTPYUPOBAHUS PE3bOOBBIX COCTMHEHUHN
KaKk OJHOTIO0 W3 BHJIOB MIMPOKO PACHPOCTPAHECHHBIX PA3bEMHBIX COCHUHECHUMU.
YMeHne npaBUIbHO KOHCTPYHPOBaTh M H300pa)kaTh Ha 4YEPTEXe pPe3bOOBbIC
COeMHEHUs  HEoOXOAUMO  CTYACHTY B  JajJbHEHIIEM TMpU  U3YUYCHUU
MAIIMHOCTPOUTEIBHOTO YEpPYEHHS, HANPUMEpP MNPU BBINOJHECHUNA YEPTEXKEU
COOPOYHBIX €IUHHMIL, IPU KyPCOBOM M JUILJIOMHOM MPOCKTUPOBAHUHM, & TAKKE B €T0
JNAJIbHEUIIEH IPAKTUUECKOU AEATEIbHOCTH.

B xoMmIiekT pe3b00BBIX COeIMHEHUH, BBIMOJHsAeMbIX B I'P Ne B 13, BXomsr
CIEAYIONIUE KPEMEeXKHbIC aeTalu: OONThI, TalKu, MANWOBI, MIMWIbKUA, BUHTHI C
HWIAHAPUYECKON U TOTAWHOM T'OJIOBKOM.

bonTel mpeacTaBisOT €000 pe3r0OBOM CTEPKEHb C TOJOBKOW. BONThI
OTJIMYAIOTCA APYT OT Apyra (opMol u pasMepaMu TOJOBKH U CTEPXKHS, a TaKkKe
TOYHOCTBIO M3TOTOBJICHHS. BOJTHI HMCIOJHCHHUS 2 W HCHOJHEHHS 3 HMCIOT O

MCpCTU IJIs1 IIUIMHTA B CTCPKHE UIJIK T'OJIOBKE COOTBCTCTBCHHO.

boarel ¢ mIeCTUrPaHHOW TOJOBKOH (HOPMAJILHOM  TOYHOCTH)

I'oCT 7798 - 70 HUcnoaunenue 1
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HomunanbHblil tuametp pe3sosl, d 20 22 24 27 30
[ar pe3p0bl | Kpynnsiid 2,5 2,5 3 3 3,5
Menkuit 1,5 1,5 2 2 2
Pasmep «moa kimrou», S 30 32 36 41 46
Bricota ronoku, H 13 14 15 17 19

[ImnibkoM HA3bIBAa€TCS UWIMHAPUYECKUNW CTEPKEHb C METALIMYECKOU

pe3b00it Ha 000X KOHIIAX.
HImuipKu 00IIero MPUMEHESHHSI PETHA3HAYCHBI:
a) JUI COCTMHEHUS JBYX JIETAICH C TJIaJKUMHU OTBEPCTHIMM,
0) U1 TPUKpPEIUICHUS JeTalled ¢ TIaJKUMH OTBEPCTHUSIMH K JCTalld CO

CKBO3HBIMH UJIN HCCKBO3HBIMHU (FJIYXI/IMI/I) pC3B6OBBIMI/I OTBCPCTHUAMMU.

1 | i—
=

HInuiabka ¢ BBUHYUBAa€EMOM KOHIIOM.

[Inunpka ans coeauHeHust aetanedt ¢ rimagkumu orBepctusimu (I'OCT
22042-70. TOCT 22043-76) umMer0T OAMHAKOBYIO JUIMHY pe3bObl Ha €€ KOHIIAX.

Jnst oTux mmmiiek pe3pba MOXKeT ObITh Hape3aHa Ha Bcell ee niuuHe .



[InunbKkA [ OPUKPEIUIEHUS JETalu C TJIAJAKUMHU OTBEPCTHSMU K JAETAIH C
pe3sooBeiMu oTBepcTUsiMu ([TOCT 22032...22041-76) uMerOT Ha KOHIAX pa3HYIO
JUTMHY pe3bObl. [[mmHa pe3pObl BBUHYMBAEMOTO KOHIA MMWIBKK 11 3aBUCHUT OT
MPOYHOCTH MaTepualia AeTajd, B KOTOPYK BBHUHUMBAETCA IIMUIbKa. OHA MOXKET
obiTh paBHa d; 1,25d; 1,6d; 2d; 2,5d (d - HOMHHANBHBIA AUAMETP PE3bOBI).
Hampumep, s cTanbHBIX, OpPOH30BBIX M JIATyHHBIX JETalied C JOCTaTOYHOU
MJIACTUYHOCTBIO, @ TAKXKe JUIS JIeTalle M3 TUTAHOBBIX CIJIABOB PEKOMEHAYETCS
npuMeHsITh mnuibku ¢ 11=d a ans neraneit w3 JETKUX CIUIABOB - IIMHIJIBKU C
11=2d u 11=2,5d

Jns Toro 4toObI MpU pa30OpKe COSTUHEHMS IIMUIBKOW CBUHYMBAIACH
raiika, a H¢ BBIBUHYMBAjJach IINMJIbKAa BMECTE C Tallkol, B Ka4eCTBE 3JIEMEHTAa
3aKJIMHUBAHUS TMPUMEHSIOT cOer pe3bObl HAa BBUHUYMBAEMOM KOHIIE MMuiabku. Ha
coere pe3p0a HMMEET HEMOJHBIM NPOoQPuiIb, MO3TOMY MPU BBUHUUBAHUU 3TOTO

Y4aCTKH IIITAJIBKHU B p€3b6€ BO3HHUKAIOT ITOBBIIICHHBIC CHUJIBI TPCHUAI.

1. OnpenesieHue TaHHBIX 1714 BbinoJHenus ['P.

ITo pa3mepam, B3sITBIM U3 COOTBETCTBYIOIIMX CTAHIAPTOB, M300pa)keHUs
KPEMEeXHBIX JI€Taleil CTPOAT TOJIBKO HAa pabOYMX YEPTEkKax, N0 KOTOPBIM UX OyIyT
U3rOTaBJIMBATh.

Ha yueOHbIX uepTexkax H300paxeHusi pe3bOOBBIX COCAMHEHUHU CTPOST IO
OTHOCUTEJIBHBIM pa3MepaM, SBISAIOIMUMCS (YHKUMSIMU JUaMeTpa pe3bObl |
OKpyIUISIEMBIE IIPU pacdeTax [0 LEJBIX YHUCENI. DTH pa3Mepbl UCHOJIB3YIOT TOJIBKO

AJI1 TIOCTPOCHUA I/I306pa)KeHI/I$I M Ha YCPTCIKaX UX YKA3bIBATb HCJIb3:.

Pacuert 3j1eMeHTOB pe3b00BOI0 COeIMHEHM .
d - Hapy>XHBII AUaMETp pe3bObI

Hr - BeicoTa ronoBku raiku; Hr=0,8d

HO - BeicoTa rosioBku 6onra; Ho = 0,7d

D - nuamertp raiiku u roioBku 6onra; D=2d

S- pasmep nox kiroy; S=1,7d

a - BRICOTA IINMMJIBKH WK 00aTa Haj ralikou; a=0,3d



Sui- TommuHa maioer; Sm= 0,15d;

D - quamerp maiioer; Dm = 2,2 d

HB - BricoTa ronoBku BuHTa; HB = 0,7d
DB - nnametp ronosku BuHTa; DB = 1,7d

Jlnst coenuHeHUsT 0OITOM HYKHO OIPEACIUTh HAPYXKHBIN TuaMeTp pe3bObl

(d): d=:0,9 do rme do — pgmamMerp OTBEpPCTHUS B JeTajad. 3aTeM BBIOPATH
OnKan i pasmep 1o CT CoB 181-75.
Hekortopsie TUaAMETPBI PUBEICHBI HIDKE:

d=10;12;14;15;16;17;18;20;22;24;27;30;33;35;36;39;40

3. BpluepuMBaHMe  YNPOIIEHHBIX  H300paxeHuil  pe3b0OBBIX

coeIMHEeHUu !

Ha c6opounsix ueprexxkax mo 'OCT 2.3 15-68 nomyckaeTcs BbIYEPUYMBATH
KPETICKHBIC JIETAlId YIPOIIEHHO MO YCIOBHBIM COOTHOILICHUSIM B 3aBUCUMOCTH OT
auaMeTpa pe3posl d.

YnpouieHus caeayoumue:

1.  He uzo0paxkaror packu Ha raifike v MIMUIIbKE.

2. He mokaspiBalOT 3a30p MeEXAy IIIMWIBKOW W OTBEPCTHEM

IIPUKPEIJICHHON JIeTalIu.

1.  Pe3p0Oy n3o0paxkaroT Ha BCEH JIMHE IIMUITBKY.

2.  HaBupe cBepxXy Ha HIMWIbKE HE MOKA3bIBAIOT PE3h0Y.

3. Ha Buze cBepxy nonmyckaercsl He OKa3bIBaTh Aoy .

4.  Jluauio TpaHWIBl PE3bObl BBUHYMBAEMOTO KOHIA  INIMHIBKH

COBMENIAIOT C JIMHUEH pazJiesia CKPEIUICHHBIX JIeTajeH.

BrinmonHuth pa3MeTky B BHUJE OCEBbIX W IIEHTPOBBIX JMHUU BHUHTOB Ha
IJIABHOM BHJIE€ U BUJIE CBEPXY.

[TocTpoeHune HAYMHAIOT C U300pakeHUsI BUHTOB Ha r1aBHOM Buje. [loraitHas
rojioBka BUHTa nMmeeT yroia 90°. Bepx ronoBok BHHTa BBIYEPUHMBAIOT HA OJHOM
YPOBHE C MOBEPXHOCTHIO AeTanu. Pe3p0y HaHOCAT mo Bcel jummHe BUHTA. [muig

n300paxaroT JIMHUEH KOHTypa YJABOCHHOM TOJIIMHBI: Ha TJaBHOM BHJE



BEPTUKAIbHO, Ha BUJE CBepXy - 1moa ymioM 45° cmopaBa  Hajeso.

Ha Bcex uepTexax HE0OXOIUMO MTPOCTABUTH TOJIBKO Pa3Mep METPUUECKON PE3bOBbI.

4. CaMOKOHTPOJIb BHINIOJTHEHHOH Pa0doTHI.

[Ipexne yem npeacTaBUTh, BHINIOJHEHHBIM B TOHKUX JIMHUAX YEPTEK AETaIN
Ha IIPOBEPKY IPEINOAABATEI0, CTYICHT JTOJKEH IIPEABAPUTEIBLHO IPOBEPUTH €TI0
caMOoCTOATENbHO. [Ipu 3TOM Ccrienyer npoBepuTh:
1. BrInmoaHeHue NpoeKIui MeCTUTPaHHON rafku 1 6oJITa.
2. Hanuune n3o0pakxeHH CThIKA CKPEIUIIEMbIX JIeTajell 1 HalpaBlIeHUE
LITPUXOBKHU B paspesax.
3. TlonmoxxeHue TMHUNA, U300paXKarOIIE rpaHUIly pe3bObl HA BBUHYMBAIOILIEM
KOHIIE IIITWJIBKA
4. wu3oOpaxeHue pe3bObl Ha IIIaBHBIX BUAAX O0JITa, INNUIBKU U TaliKH.
5. IlpaBunbHOCTH H300paKEHUI BUAOB CBEPXY.

6. Hanecenue Ha yepTeke BCeX HEOOXOIUMBIX Pa3MEPOB.

1.  Hanectu uzobpaxenue pe3pObl. YcinoBHo o 'OCT 2.31 1-68 pe3p0Oy
Ha CTEp)KHE M300pakaroT CIUIOMIHBIMH OCHOBHBIMU JIMHUSMH TI0 HapY>KHOMY
JMaMeTpy pe3bObl U CIUIOIIHBIMU TOHKMMU 0 BHYTpeHHeMy. PaccTtosHue Mexy
CIUIOIIHOM OCHOBHOW M TOHKOM JIMHHSIMHM IPUHHUMAIOT paBHBIM He MeHee 0,8 M.
Pe3pOy HaHOCSAT mO Bcel jymHe crepxkHs. Ha Buae cBepXy CTpOMUTCS MPOEKIIMS
IECTUTPAHHOMN IMOBEPXHOCTH ramku, UMeEIoIIeHn BUJT MIPABUIBLHOTO
HIECTUYTOJIbHUKA, BIMCAHHOTO B OKPYKHOCTH nuameTrpa D = 2d. Ha Bune cBepxy
He n300paxaroT 1maiody, hacky u pe3p0y Oosra.

2. N3o00paxeHust CoeIMHEHUS MTMUIBKON pacloIOkKUTh Ha MOJIE YEPTexKa
paBHOMepHO. [ljis 3TOro BHayaje ONPEeAeNuTh pa3sMepbl HX TadapUTHBIX
NPSIMOYTOJBHUKOB 10 W3BECTHBIM pa3MepaM, BXOISALIUX B COCAUHECHHE JETAJIEN C
y4eTOM HEOOXOAMMOCTH BBIJIEICHUS IOJEeH Il HAaHECEHWsI pa3MepoB. 3aTeM
BBITIOJTHUTH PAa3METKY B BUJIE OCEBBIX JIMHUM IIIMUJIBKU U OTBEPCTHUS MO LIMUIBKY

Ha MCECTC T'JIaBHOI'O 1/1306pa>1<eH1/1;1 " OCHTPOBBIX JIMHUN Ha BHAC CBCPXY.



3.  TloctpoeHue cieayeT HauyMHATH C BBIUEPUMBAHUS B TOHKUX JIMHHSIX
n300pakeHWe MIMUIBKKM Ha MecTe IJIaBHOro uzobOpaxkenus. Ha Beicote 1( oT
HUKHETO TOPHA-IIMWIBKKA MPOBECTH TOPU3OHTAIBHYIO MPSAMYI0, KOTOpas OyaeT
MPEICTABIATh TUIOCKOCTh pa3beMa COCAUHIEMBIX JeTajel. DTa JIUHUS MMOKa3bIBACT

1 KOHECL pCSB6BI BBHMHYMBACMOI'O KOHIIA IIIMTHUJIIBKH I1.

——
I

VYrpoieHHoe n300pakeHne COeTMHEHMS! IIMUITBKON

4. W300pakeHue COEAMHEHMs BHMHTOM pacliojlaraTb Ha II0JIe€ 4YepTexa
paBHOMepHO. CHauana ompenensieM pa3Mepbl UX TabapUTHBIX MPSMOYTOJIbHUKOB

10 pazMepaM BXOJAIINX B COEAUHEHUE IETAICH.
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BoeluepunBanue ynpoUIEeHHOr0 H300pakeHHsl HEOOXOAUMO HayaThb C

q)pOHTaJIBHOFO pa3pe3a, a 3arcM BbBIIIOJHUTL BHA CBCPXYy, IIa KOTOPOM



IMCCTNYT'OJIbHUK BIIMCATb B OKPYKXHOCTDH AnaMeTpa 2d.
I[eTaJH/I COCIUHCHUA 00aTOM BBIYCPYHUBAIOTCA IIO0 YCJIOBHBIM COOTHOIICHUSAM B

3aBHCHMOCTH OT JIMaMeTpa pe3nOnl d.

cgd

:II—.FE

YupoueHHoe u300paxkeHue coeTuHeHus 00JITOM.

BrruepunBanue yrnpomeHHOTO HM300pakeHUsT HEoOXOaWMO HadaTh C
GpoHTANBHOTO pa3pe3a, a 3aTeM BBINOJHUTH BHUJ CBEPXy, Ha KOTOPOM
IECTUYTOJILHUK BIIMCATh B OKPY>KHOCTb IMaMeTpa 2d.

[Ipu BeIMONMHEHUU U300pakenuii B I'P cienyeT yuecTs cienyromie 0COOEHHOCTH:

1. laiiky Ha TJaBHOM M300paK€HWU NPHHIATO TOKA3bIBaTh TpPEMs
IPaHsAMH.
2. I[To TOCT 2.305-68 060aThl, BUHTHl M IIMUJIBKKM Ha MPOJ0JIHHOM

paspese uzol0paxarT HepacceueHHbIMH. [aliky u mailly Ha
U300pKEHUSIX  pe3bOOBBIX  COCIMHEHMM  TakkKe  MPUHATO  IOKa3bIBaTh
HEPACCEUYCHHBIMU.

3. CkpernisieMble JeTanyd WTPUXYIOT 1oa  yriaoM 45° B pa3Hble
CTOpOHBI. HakiOH MITPUXOBKHU OJHOM M TOM K€ ACTaNIM JOJDKEH OBITh B OJTHY U Ty
e CTOpPOHY Ha BceX n3o0paxkeHusix. OJIMHAKOBBIM JOJDKHO OBITh M PAaCCTOSIHUE

MCIKAY JIMHUAMU IITPUXOBKH.



1. N300paxkeHus coenuHEeHHs] OOJITOM pacIoyiaraloT Ha I0Jie YepTeka
pPaBHOMEpPHO, JJIA O3TOr0  HYXHO  ONpPENEIuTh  pa3Mepbl  TradapUTHBIX
IIPSAMOYTOJIBHUKOB 110 U3BECTHBIM pa3MepaM BXOJAIIUX B COCAUHEHUE NETAIEU U
y4eTOM HEOOXOIUMOCTH BBIJICNICHUS TOJEH i HaHECEHUs: pa3MepoB. 3aTem
BBITMIOJHUTH Pa3METKy B BUJE OCEBBIX (TJIaBHOE M300paKEHUE) U LEHTPOBBIX (BUA
CBEpXY) JIMHUI.

Ha mecre riiaBHOro BMAa M BHJAA CJ€Ba OT OMOPHOW MOBEPXHOCTU OoJiTa
OTJIOXKHUTH BJOJb OCH OonTa pasmepsl 71, 72 - TONUHY CKpEIUIAEMBbIX JETajeH,
Sm- TommmHy 1mai6e, Hr - BeicOTy Taiiku, 1 - gouHy OooTa.

BoinosnHuTh n300pakeHue manopl

5.PexoMeHIyemMasi JuTeparypa:

1.UekmapeB A.A. CnpaBoyHUK 10 YEpuUCHHIO: ydeOHOe TmocobOue i
cpeanero npod. O6pazoanus 2018, 336¢.

2.benonoroBa H.A. HauepratenbHas reomerpusi: ydyeOHOE MOcoOHe s
cryaentoB 2018r 92ctp OBC Jlanb

3.bopucenko W.I'. UmxenepHas  rpaduxa. ['eomerpuueckoe
npoekimonHoe uepueHue Cubupckuii denepanbubiii yausepcurer 200ctp 2020
ObC Jlanb

4 nTepHet pecypebl-www.edu.ru

I'PAOUYECKASA PABOTA Nel4

Tema:BpinonHeHue 3cku3a 1eTany, UMEroLIel pe3pdy, ¢ pa3pe3amu;
Heas padoThI: dbopmHpoBaTh YMEHHUS BBIITOJTHATH pabouue
YepTeXH JeTallel «OT PyKHU » U C TNPUMEHEHHEM YepTEKHBIX UHCTPYMEHTOB.
IIpoapomxurenbHOCTB: 4 yaca
MartepuaibHoe M JOKyMEHTaJIbHOE o0ecnedeHHne padoThl:

1. Heranu C pe3b0oit u oe3 PE3bOBI.

2. Meroanyeckue peKOMEHAALMH 10 BBIITOJIHEHHUIO pa0OTHI.



3. Ilnakatel: « D1aeMeHTHl aeTtaned MamuH », «I[opsaoK ACKU3UPOBAHUSY.
4. Jlnadunbm: « BpinogHeHrne 3CKU30B aeTanet », «TexHuKa BBIMIOJIHEHUS

qCpTCiKa».

1. Oﬁmne U TCOPCTHIYCCKHUEC TTOJOKCHUSA TIPHU BBINTOJIHCHUH DﬂﬁOTbI:

1.1. YepTéxk 1 3cKM3:

Yepréx JeTanu ABJISIETCS KOHCTPYKTOPCKUM JOKYMEHTOM.
Ecin 4yepréx BblNONHsAETCS 0€3 YEPTEKHBIX HHCTPYMEHTOB B IJ1a30MEPHOM
Mmaciuraoe, TO OH Ha3bIBACTCS JCKU30M.
Uepréx neranu npeaHa3HA4YeH Ui €ro MCIOJIb30BaHUSA IIPU W3TOTOBJICHUU U

KOHTPOJIC ACTAJIN U JOJIKCH COACPKATHL UCUCPIIBIBAIOIINE CBCACHUSA O HEH.

1.2I'paduyeckasi yacTh Yeprexa:

['paduueckass yacTp JOMKHA COJEpKaTh MHUHHUMAIBHOE, HO JIOCTAaTOYHOE
KOJIMYECTBO H300pakeHU (BHUIbBI, pa3pe3bl, CEUCHUS, BBIHOCHBIE 3IJIEMEHTHI),
MOJIHOCTBIO OTOOpaxaromux GopMy JIeTand U BcexX €€ AIeMeHTOB. JKemaTeabHbIi
Macmrtad M1:1, maronuii mpeACcTaBiIeHUE B JICMCTBUTEIBHBIX TabapuTax JeTaju.
Mernkue 3neMeHTbl M300paxkaroT B MacuTabe yBenuueHus. KpynHele netanu - B
macirade YMEHbILIECHUSI.
YMHeHHble JeTand - 3TO JeTaaud oOpaboTaHHbIE Ha TOKApHBIX CTaHKax

U300paXKaloT ¢ OCHIO MapalICIbHON OCHOBHOM HA/IIUCH.

1.3®opma neTau u e€ 3J1eMeHThI:

Kakyto ObI c10%HYI0 OpMy HE UMela AeTalb, KOHCTPYKTOP BBIIIOJIHAET €€
KaK COBOKYITHOCTb ITIPOCTEUIINX T€OMETPUUYECKUX TEJl UM UX YacTei. Tak aeranp
Ha puc. | COCTOUT U3 IIEMEHTOB:
1) yceu€HHBIN KOHYC C OTBEPCTHEM;

2) UWIHHJD;



3) napayenenunen,
4) nBa nmapajuienenuneaa ¢ MUIMHAPUIECKON BEIEMKOI;

5) ZBa MOJBIX MOTYUIUHIPA.

Puc.1
Haubonee 4acTo BCTpEYaIOIINeECs JJIIEMEHTHI neraneu H Ux
HalMEHOBAaHUE MIPOCTABJIEHBI Ha puc. 2
- ¥l
) Fhcro
\ —
G,
/ 'l Lragx

1.4 TexkcToBas 4acTh:
TexkcTroBasgs 4acTh OOJHKHA OBITHP MUHUMAJIBHOW Y BBIIIOJHAETCS B TOM

ci1y4dac, €CJIM yYKa3zaHus HCBO3MOKHO HMJIHU HGH€H€C006p3.3HO BbIPAa3uTb HA YCPTCIKEC



rpad)MYeCcCKu WIH YCIOBHBIMH W300paXKCHHUSIMH TeCT BBITIONHSACTCS MapaliebHO
OCHOBHOW Hanmucu uepTeka. CoaepkaHue TOKHO OBITh KPAaTKUM W YETKHM.
Texnuueckue TpeOOBaHUS U3JIATAIOT MO MMyHKTaM B TIOCIEA0BATEIIbHOCTH:

1) TpeboBaHuUs K CBOMCTBAM MaTepualia, TepMUYECKON 00paboTKe;

2) TpebOBaHMs K Ka4ECTBY, OTJEIKE, TOKPBITHIO TIOBEPXHOCTH;

3) nomycTUMBbIE OTKIOHEHUS! Pa3MEPOB.

Hannucu oTHOCSATCS K OTJAEIBHBIM 3JIEMEHTaM, BBIMOJHSAIOTCS Ha JUHUSX -
BbIHOCKaX (puc. 3). Ecnm nuHMS - BBIHOCKA NEpPEceKaeT KOHTYp JeTalld, OHa

3aKaHYHNBACTCA TO‘IKOIZ; cClin I/I,Z[éT OT JIMHHU - CTpGHKOﬁ.

Puc. 3

Pudnenue nns ympoienus uzobpaxxeHo yactuuHo. Ha puc. 3B mokaszana

MOBEPXHOCTh A, 0 KOTOPOW B TEXHUYECKHUX TPEOOBAHUSIX MOXKET OBITh JaHO KaKOM-

TO yKa3aHUe.

PugAacwue cemugmoe
LOAFTO0T 276 =75
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1.5 Hanecenue pa3mepos:

o f%

7
!

Puc. 4

KonnuecTBo pa3mepoB Ha 4YepTe e MOJDKHO OBITh MUHUMAIbHBIM, HO
JOCTaTOYHBIM Il W3TOTOBJIEHUS W TMOCTpoeHust aeranu. He pomyckaercs
NOBTOPEHHWE OJHOTO M TOr0 € pa3Mepa, Kak Ha H300paXeHUH, TaKk U B
TEXHUYECKUX TPEOOBAHUSX.

Ha puc. 3a noka3aHo, KOrjia CTaBsT pa3Mep pajanyca, Korjaa guamerpa

Hanecenne pa3mepoB IJIOCKMX (acok IMoka3aHo Ha puc. 3B. Hanecenue

yrioB - Ha puc.3e. Hanecenue pa3MepoB MeXy OJUHAKOBBIMU 3JIEMEHTAMH — Ha

puc. 33



Pa3mepbl OJMHAKOBBIX JJIEMEHTOB HAHOCAT Ha pa3pe3e OIUH pa3 C
yKazaHueM ux konwmdectBa (puc. 3m). Ilpu oTcyTcTBHM pa3pe3a yKas3plBalOT Ha
BUJIE.

Pasmepbr MoryT OBITH TIPOCTaBIEHBI IEMHBIM crocoboM (puc. 4a),
KOOpAMHATHBIM (puc. 46), komOuHupoBaHHBIM (puc. 4B). He momyckaercs

HAaHOCUTh pa3Mepbl B BHUAEC 3aMKHYTOM LENH, KPOME CIy4acB, €CIM OJIWH U3

pa3mMepoB yKa3aH KaK CIIPaBOYHBIN (puc. 4r, ).
Hennou crocoo KoopaunaTHbii
Crocoo0 KomOuHMpOBaHHBIH CIIOCO0

YN 2z a7 ////?Z 7z
— 4 : - 2 : -
7// A7 /Z/ 5% rrrv 7///5; ,?4’ 77
65 lm|as | ss o Ee . P R
a) i m:a L 155 I,t
" - %
] " B £
~ 7 NN ] , ol ® e | e
| il ks 240
&) 4
Puc. 5

1.6. IlpenenbHbIe OTKJIOHEHHSI PA3MEPOB:
KOHCTpyKTOp HAaHOCHUT Ha YEepPTEK HOMUHAIBHBIE pa3Mepbl, OTHOCUTEIIHHO

KOTOPBIX  OMPENENSIOTCA  MNpelNeiabHO  JOMyCTUMble  pa3Mepel  (puc. 0).
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Tak kak OTBepCTHE BBIMOJHATH CJIOXKHEE, 4yeM Basl (K3-3a OOJIBIIETO
KOJIMYECTBA WMHCTPYMEHTA), KaK MPaBUJIO, MPUHUMAIOT CUCTEMY OTBEpPCTUi, B
KOTOPOM IT0JIe JOIYyCKa OTBEpCTHS onpeacisitor OykBoii H. Benmnunna kBaaureTa B
y4eOHBIX paboTax MOXKET ObITh IPUHSTA:

7-I71s1 TOYHBIX Pa3MepoB (TUJIb3a MWIMHAPA),

14-n7151 pa3MepoB HU3KOM TOYHOCTH (OTBEPCTHE IO OOJT).

Y Bana 1 mocajky ¢ HATSATOM - ;

JUISl TOCAJKU € 3a30POM - ;

JUISL pa3MEPOB ¢ HU3KOM TOYHOCTHIO — h14.

OO6m1yo 3anmuch B TEXHUYECKUX TPEOOBAHUSAX O HEYKA3aHHBIX MPEACIIbHBIX

OTKJIOHCHHUAX HCCOIIPATaCMBIX pasMCpax HU3KOM TOYHOCTU BBIMOJHSIIOT TaKUM

obpazom:
H14; h14; £ 2

1.7. IIpenenbHoe OTKJIOHEHH e (popmbIl PacnoJIoKeHus

IMOBEPXHOCTEM:

[IpenenbHble OTKIOHEHUS (OPMBI U PACIONOKEHHUS TOBEPXHOCTEH
YKa3bIBAIOTCS YCIOBHBIMU 0003HaueHUsIMH (Ta0:1.1 Tab. 2)

VYcnoBHuble  0003HAY€HUSI  OTKJIOHEHUW  (JOMYCKOB) YcnoBHbIe
0003HaueHus OTKJIOHEeHUH (momyckoB)  (¢opmbl mnoBepxHocted (mo CT COB

386—76) pacnonoxenus nosepxuocrei (Boiaepkka uz CT COB 386 —76)
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CnocoOBI HaHEeCEHHUS MMpCaACIbHBIX OTKJIOHCHHMH IOKa3aH Ha PHC. 7
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Puc. 7

[Ipn ykazaHuM B3aUMHOTO PACIOJIOKEHHUSI MOBEPXHOCTEU OMNpeAeNsioT 0asy, K

KOTOPOM OTHOCUTCSI OTKJIOHEHHE PACIONIOKEeHUs (puc. 7B).

1.8. IllepoxoBaTOCTHh MOBEPXHOCTH:

Jlaxke oTHONMMpOBaHHAs TOBEPXHOCTH WMEET MHUKPOHEPOBHOCTH. bombimas
IIEPOXOBATOCTh OBICTPO CTHUPACTCS, YBEIWYHMBAs 3a30p B COCIUHCHHUH JCTalCH,
HapyIas TOYHOCTh padoTHI.

s 0003HaueHus IEPOXOBATOCTH IIPUMEHSIOTCSA 3HAKHU:

Puc. 8

Ha puc. 8a cmoco6 momydyeHus: mepoxoBaToCTH He oroBopeH. Ha puc. 80-
MOBEPXHOCTh 00pa3oBaHa yjaaneHueM ciosi. Ha puc. 8B - moBepXHOCTh 00pa3zyercs
0e3 CHSTHUSA crost Marepuaia (JIUTBHE, ITaMIIOBKa u T.IL.).
Bricora h paBna BeicoTe 1udp pasmepHsix uucen: H=1.5..3h. Benuuuna
IIEPOXOBATOCTU YKa3bIBAETCA MO/ MOJIKON 3HaKa. Eciiu BemnunHy 1mepoXxoBaTOCTH
HE YKa3bIBaIOT, MOJIKY HE MPOBO/ISAT.

HaneceHnue 3HaKkoB ITOKa3aHO Ha pHuc. 9.
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[Ipn yka3zaHuM OJMHAKOBOM WIEPOXOBATOCTH IS BCEX IMOBEPXHOCTEU W3AEIUS
0003HauEHNE NIEPOXOBATOCTH MOMEIIAIOT B MPABOM BEPXHEM YTy yepTexka (puc.
10). Pazmeps! 3HakoB u nudp npumepHo B 1.5 pasza Oomblle 4eM y pa3MepHBIX
yrcell Ha M300pakeHHWU. 3HAK B CKOOKax O3HAYaeT, YTO BCE IMOBEPXHOCTH, HE
uMerole 0003HAuYeHMsI, JIOJDKHBI MMETh IIEPOXOBATOCTb, YKA3aHHYIO Mepen
3HaKOM B ckoOkax. Pa3smepsl 3Haka B cCkOOKax paBHBI pa3MepaM 3HAKOB Ha M300pa-
KEHHUU.

Yem BbIlIE TOYHOCTH pPa3sMEpPOB, TEM HWXKE LIepoxoBaTocTs. st 6 m 7
KBaJIMTETOB MOXHO B35Th LIEPOXOBATOCTh Ra=2.5MkM. DTa BeauyMHA HE BHUIHA

HEBOOPYKEHHBIM rjla3oM. E€ monydaroT Ha nuiMdoBaIbHOM CTaHKE, MOATOMY

BBIOMPAIOT IS OTIEJIbHBIX MTOBEPXHOC-
TEMN. OcrajpHbIE MMOBEPXHOCTH MOJTy4aroT C IIEPOXOBATOCTHIO
Ra=5...20MKM.

1.9. CBeaenust 0 MaTepuaax:

OTU CBEJIEHUS 3aHOCATCS B OCHOBHYIO HaAmuch B rpady 3. Cepble 4yTryHbI



BhITTycKatoTcss Mapok 10, 15, 18, 20, 25, 30, 35. I{udpsl nokassiBaroT npeaesn
IIPOYHOCTU HA PACTSIKECHUE. [Ipumep o6o3nauenus: CU25 'OCT 1412-85
BricokompouHblii  4yryH TpuUMeHseTcs Ui 0oJieeé OTBETCTBEHHBIX
neranei. [Ipumep o6o3nauenus: BUS0 TOCT 7293-50
Cramu 00bIKHOBEHHOTO KadecTBa m3rotaBinuBaroTcsa mo ['OCT 380-88 ecnu
Mapok or 0-ii g0 6-ii. Moxker ObITh KumSIIEH (KH), MOJYCIIOKOWHOH (TIC),
cnokoitHoi  (cm).  Ilpumep  o6o3nauenusi:  Crt3mc  T'OCT  380-88
Cranp  yraepoaucrass KayeCTBEHHas  KOHCTPYKLUMOHHAs  U3TOTaBIIM-
Baerca no ['OCT 1050-88 mapox 08, 10, 15, 20 u 1.1, Yucno nmokasbiBaer
CpellHee Co/ep aHue yriepoja B COThIX A0JsAX mnporeHTa. [Ipumep o0o3HaueHus:
Cranp 45 T'OCT 1050-88. JlerupoBaHHBIE CTalld JIETUPYIOTCS Pa3IMUYHBIMU
XUMHU4YecKkuMHu 3iemeHTaMu: xpom (X), kpemuuit (C), mapraunen (I'), nukens (H),
menb (J1) u T.1.
[Tpumep o6o3nauenus: Crtanb 651" TOCT 14959-79. Ilpu u3rotoBieHUH U3

COpPTOBOro Marcpuaja 3alruChb JOJDKHA COACPKAThb CBCACHHA O COPTAMCHTC.

[Tpumep:

HIBenep 20-6 TTOCT 8240-89
Ct 3nc -2 T'OCT 535-88

I'OCT 8240-89 - craBaT Ha IIBeJLIEP
20 - pasmep BbicoThl mBemepa. ['OCT 535-80 - crangapT Ha Mpokar cCOPTOBOM

CTaJI MapKH 3, MOJIYCIIOKOIHOM, KaTeropuu 2.

1.10. Dcku3upoBaHue.

DCKHU3UPOBAHUE MPOU3BOJUTCS B OMNPEICIEHHON MOCIEA0BATEIBHOCTH, YTO
IpPeI0TBpaIIaeT ONIMOKH.
1-1 omepamnus. Ocmotp JeTanu, ySICHEHUE Ha3HAYEHUS,

KOHCTPYKTUBHBIX OCOOCHHOCTEH, BBISIBICHUE CONMPHUKACAIOIIUXCS MOBEPXHOCTEH C



JIPYTUM JETaNISIMU, TIOBEPXHOCTEH, MOJTydaeMbIX 0€3 CHATHS CJI0S MeTajuia.

2-1 omepamus. Hamewaercs uwucio wu300pakeHH - BHJIOB, pPa3pe3oB,
ceueHuil. BwiOupaercs  rmaBHBIA  BuA.  [J1a30oMepHO  yCTaHABIMBAIOTCS
COOTHOILICHHS] MEXIY pa3MepaMHy JIETAJIN.

3-1 omepamusi. IloxroraBmmBaercss nucT OyMaru B KICTOYKY WITU
MUJUTUMETPOBKH opmata A3 nnu A4, HaHOCAT 0€3 JIMHEWKU PaMKy TOJIT YepTexa
¥ OCHOBHOM HAJMUCH, HAMEUAIOT IUIOMIAJN B BUJIE IPSIMOYTOJLHUKOB WJIM OCEBBIX
JUHUNA C ra0apuTHBIMU OTMETKaMH, MpeayCcMaTpuBas MECTO MJid pPa3MEpPHbBIX
JIMHUM.

4-1 omepamus. CTpoAT TOHKMMH JIMHUSIMU HM300pakeHUs, HAuuHas C
OCHOBHOUW T€OMETPUYECKON (hOPMBI U3 YMCIIa COCTABIAIONIMX JAeTab. OKPYKHOCTH
MOMENIAIOT B TOUKaX nepecedeHus cetku (puc. 10a).

5-1 omepamusi. YOeauBIINCh B NPABWIBHOCTH HW300pPKEHHUH, YAAISIOT

BCIIOMOI'aTCJIbHBIC JIMHUH, 06B0,ZI51T JIMHUKX KOHTYypa, WTPpUXYIOT paspe3bl H

CCUCHUA.
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6-51 onepanus. Hameuaror KOHCTPYKTOPCKHC 63.3131, HaHOCAT BBIHOCHBLIC U

pa3MepHbIe JIMHUM. HUKAKUMX U3MEPEHUU IIPU 3TOM HE MPOU3BOAAT. PaccrosiHue

MEXy pa3MEpPHbIMU JTUHUSIMU HE MeHee 10MM.

HaHnocsaT 3Haku mepoxoBaroctu (puc. 108).
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7-s1 omepaunusa. [IpomsBomsT oOmep nmeTanu, BOHCHIBAIOT pa3MEpHBIC YHCIIA

mpudToM 5, mapaMeTpsl MEPOXOBATOCTH. 8-s1 omepaiusi. 3armoJHIIOT OCHOBHYIO

HaAIIuCh.

1.11. YepTéx nerasnm:

qepTém ACTAJIN BBIIIOJHAIOT IO 3CKH3Y W OTJINYACTCA TOJBKO TEM, YTO

M300paKEHUE BHITIOJHSIETCS B MacIiTade.

2. lHops/10K BLINOJHEHUS PA0OTHI:

I'pa¢uueckue padoThl BBINOJIHSIOTCS B OCIEA0BATEIbHOCTH:

2.1. [TomyuuTh JeTanb y MpenoaaBaTes.

2.2. BoinoasuTh OCKH3 B TOHKHX JINHUAX COorJjiIaCHO pasaciy



2.3. IlpocraBuTh  pa3MepHble  JHHUM W  3HAaKd  IIEPOXOBATOCTH.
2.4. TlonmyyuTh KOHCYJBTALMIO TPENojaBaTesi O MPABWIHBHOCTH BBIMOJHEHUS
ICKHU3A.

2.5. OOBecTM KOHTYp J€Talid, BBINOJHUTH IITPUXOBKY pPa3pe3oB, Mpo-
CTaBUTh pa3MepHbie yucna, 3al0JIHUTh OCHOBHYIO Ha/JIIUCh.

2.6. IlpencraButh paboOTy IIPETOIaBATEIIO.

I'paduueckass padora Nel4 BbINOJNHACTCHA 10 OAHOMY M3 JCKH30B.

BoinosnsieTcst pado4unii 4epTéK aeTaju B Mmacuraoe.

3.Bonpocskl 11l CAMOKOHTPOJIA:
1. Yto Ha3wBIBaeTCsa AeTAIBLIO?
2. Yem OTIIMYAETCA 3CKUA3 OT YEPTEKA JCTAIN?
3. B Kakoil nociie10BaTeIbHOCTh BBITIOJIHIETCS ICKU3?
4. Kaknmu cooOpaxeHUsIMU PYKOBOJICTBYIOTCSI PU BHIOOPE TJIABHOT'O BU/IA
neraan’?
5. W3 kakux cooOpa’keHUil BHIOUPAIOT BEIMYHUHY HIEPOXOBATOCTH?
6. I'e Ha 3CKU3€e yKa3bIBalOT TEXHUYECKUE TpeOOBaHUA?

7. UTo BXOIUT B CTPYKTYpYy 00O3HAUYCHHS MaTepuasna’?

4. lomalnHee 3aaHue:

3aKOHYUTH FCKU3bI U padOUnil YepTEK.

5. PekoMeHayemas JuTeparypa:

1. TOCT 2.305-68. M3006pakeHus - BUJIbI, pa3pe3bl, CEUCHUS.

2. T'OCT 2789-73. Ilapamerpbl LIEPOXOBATOCTH.

3. UekmapeB A.A. CripaBOYHUK T10 Y€PUYECHHUIO: yU4EOHOE TTOCOOUE ISl CPETHETO
npod. ObpazoBanus 2018, 336¢.

4. .benmonoroa H.A. HaueprarenwHas reoMerpusi: ydeOHOe mocoOue s
cryaentoB 2018r 92ctp IBC Jlanb

5. bopucenko WN.I'. Unxenepnas rpaduxa. ['eomeTpudeckoe U MpOEKIIMOHHOE



yepuenne Cubupckuit penepansubiii yauepcuret 200ctp 2020 9bC Jlanb

4 NuTepHet pecypcbl-www.edu.ru

I'padpuyeckas padora Nel7
Tema: «BblnoiHeHHe YepTe:Ka CBAPHOT0 COeIMHEHNS AeTaJleiD)
IIpoapoxuTeIbHOCTH-4 Yaca
Hean padorsl : HayuuTh CTyJeHTOB U300pa)kaTh CTaHAAPTHBIC CBAPHBIC IIBHI U
MpaBWIbHO UX 0003HAYaTh, YUTATh YEPTEKHU CBAPHBIX COCTUHECHUI.
['padpuueckas paboTa BBIMOIHAETCS IO MHAUBUAYAIbHBIM 3aJaHUSIM
Ha popMmate A4.

[Ipu BeIMOTHEHUY YepTExKa HEOOXOIUMO:

0 AKCOHOMETPUYECKOMY H300pa)KEHUIO BBINOJHUTh YEPTEX B JBYX
IPOEKIUAX (AKCOHOMETPUUECKOE N300paKEHUE HE TIEpeUepUHnBaTh);

~  ONpPEIEeNUTh KAKUE TUIIbI IIBOB IPUMEHUMBI B KOHCTPYKIMH (Tabi.1);

~ HaHECTH YCJIOBHbIE 0003HAUYEHMS CBAPHBIX IIIBOB COIVIACHO

I'OCT 2.312-12;

- Ha YyepTexe yKa3aTh rabapuTHBIE pa3Mephl.

2. CBapHbIe COeIMHEHU W IBLI.

CBapHBIMI/I COCIUHCHUAMU Ha3bIBACTCA COBOKYITHOCTDb ):[eTaneﬁ,
COCAMHCHHBIX CBAPHBIM IIIBOM.

Pazmuuarorcs cicayromue BHUIAbBI CBAPHBIX COCAMHCHUU: CTBIKOBBIC,
HaxJICCTOUYHBIC YIJIOBBIC, TaBPOBLIC, TOPILCBLIC. HCKOTOpBIG KOHCTPYKTHBHBIC

9JICMCHTHI IIBOB IIPUBCACHBI B Ta6m/1ue 1.
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*B o0o3HaueHun 1u@dpa mnociae OyKBbl TOKa3bIBAET KOHCTPYKTHBHBIE

0COOEHHOCTH IBa.

I[JBI IMPpONU3BOACTBA CBAPOYHBIX pa60T Ha YCPTCIKC JOJIKHBI OBITH YKa3aHbI:



¢ MeECTa PacoJIOKEHHUS I111BOB;
o THII IIBQ;
e €0 pa3Mephl U IpyTUe JaHHBIC.

Mecto pacnojio)KeHHsi IIBa TOKa3bIBAIOT JIMHUEW -  BBIHOCKOM ¢
OJHOCTOPOHHEW CTPENKOW, KOTOPYIO BBIYEPUMBAKOT CIUIOIIHOM TOHKOM JIMHUEH
tommHon S/2 ...S/3. HakioH JTHHUM - BBIHOCKM K JWHWHU IIBA BBIITOJHIIOT IO
yriiom 30... 600.

[1IBBI CBapHBIX COETMHEHHUI H300paXkaroT:

- BUJMMBIH - CIIJIOIIHOM JIMHUEH TOJIIMHON S;

- HEBUJUMBIN — MITPUXOBOU JTUHUEH TOMIIMHON S/2

O603HaveHre BUAMMOTO I1BA MUIITYT HAJT TTOJIKOW, HEBHUIUMOTO - TIOJT TTOJIKOM.
VYcnoBHoe 0003HAaYEHUE MIBA COCTOUT U3:

1. OGo3HaueHus cTaHAapTa HA TUIBI U KOHCTPYKIMHU IIBOB.

2. bykBenHo-nuppoBoro o0O3HAUYEHWS IIBa IO cTaHAapTy (cM. Tad. 1)

3. 3Haka ? W pa3Mmepa Karera [0 CTaHAAPTy Ha TUIIBI U

KOHCTPYKTHUBHBIE 3JIEMEHTHI IIIBOB.

4. Pazmepa UIMHBI TNPOBAPUBAEMOI0 YyYacTKa M 3HAKOB PACIONIOKEHUS

IIBOB  (IUIsl MPEPBIBUCTBHIX IIBOB)

5. BcnomorarenbHbIX 3HAKOB (CM.pHUC.2)

5
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O06o3HauecHne CTaHOapTa Ha THIIBI IIBOB [MPUHUMAIOTCA B
3aBMCHMOCTH OT cIiocoda CBApKM.

Hexoropsie BuabI cBapku

['OCT Bun cBapku

52694-80 | Pyunas nyrosas




14771-76 | lyroBas cBapka B 3alIIUTHOM Ta3e

11533-75 | ABTomMaruueckas v MojgyaBToMaTH4YecKasl cBapka moj QprocomM

15878-79 | KoHTakTHas cBapka

bykBeHHO-IMPpoBOE 0003HAYEHUE 11IBA IO CTAHIAPTY Ui PYYHOU TyrOBOM
ceapku ['OCT 5264-80 umerorT BuA id: CTHIKOBbIX coenuHenuid — Cl1...C25;
Haxyectounblx — H1, H2,H3; yrinoBeix - ¥1...YV10; taBpoBeix T1... T11 (cm. Tadm.
1).

[To npyrum BugaM cBapku Hy»HO cMmoTpeTh crannaptel ['OCT 11 533-75;
14771-76 u np.

3Hak W pa3Mep KareTra IIBa MPUMEHSETCd MNpu O0003HAYCHUU
HAXJIECTOYHBIX, YIJIOBBIX W TAaBPOBBIX COEIMHEHMU. Pa3Mep kartera - BeaudyuHa
pacyeTrHasl. B y4eOHBIX yeprexax ee HNPUHUMAIOT paBHOM
IIOJIOBUHE  TOJUIMHBI  CBapuBaeMbIX  Jetamed. Ecimm  pgeranmm  pasHoM
TOJIIIMHBI - BEJIMYEHY KaTeTa BBHIOMPAIOT MO JACTalld C MEHbBIIEH TOJIIIMHOM.

BcenoMorarenbHble 3HAaKM YKa3blBalOT Ha TPeOOBaHMSI K BBIMOJHEHUIO

cBapHoro mBa (cm.tabmn.3). Bennunna 3HaKOB COOTBETCTBYET pasMmepy mpudTa Ha

yepTeKe.
Tabauua 3
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[OCT5264%-80-T5-N6-50 2100

Puc.3

Pyunas nyroBas cBapka mo 3aMKHYTOMY KOHTYPY; CO€IMHEHUE TaBPOBOE;
KateT ImBa 6 MM; IIOB IIaxMaTHBIM, mmuHOM 50 MM ¢ marom 100Mm.
[Ipu HamMuuM HaA YyepTexKe OJUHAKOBBIX IIBOB, 0003HAYEHHUS HAHOCAT HA OJHOM W3
IIIBOB M CTaBAT €ro Homep. Ha mojkax Takux >ke IIBOB YKa3bIBaIOT TOJBKO HOMEP

mBa (cM. puc.4)

[OLT5264-80-Y3Q TOCTS264-80-T1-AZ

NSRRI

Fuc.d




3. llopsinok BbinmoiHeHus I'P

3.1. Ha akCOHOMETpUYECKOM M300pakeHUH BbIOpATh IJIaBHBIN BU, T.€. BU/,
JAIOIINK HauOOJIbIIIEE MPEICTABICHUE 00 U3CITHH.

3.2. PazmeTuts noJje
yepTe:ka HAHECEHUWEM TabapUTHBIX MPSIMOYTOJILHUKOB IJIaBHOTO BHJA U BUJA
CBEpXY.

3.3. IIpousBecTu aHaNU3 U3JAEIUS JJIs1 BBIABICHUS JI€TAIEH, U3 KOTOPBIE OHO
COCTOWT, U BBIUYEPTUTH JICTAIIH.

3.4 Bri6path Bun cBapku (st I'P - pyunas gyrosas)

3.5. o Tabnuiie 1 onpeaenuTh BUJl COSUHEHUS U €r0 0003HAYCHUE
[{udper mocne OyKB MPOCTABUTD:

- 11 CTBIKOBBIX - C6; s HaxjecTouHblx — H1;

- U1 yTIOBBIX — Y 6; w1 TaBpoBeIX — T3.

3.6. BeiOpaTh BeIMUMHY KaTeTa CBapKH (CM. paszzen 2)

3.7. Ilo Tabnuiie 2 BIOpaTh BCIOMOTATEJIbHBIC 3HAKU

3.8. IlpocTaBuTh Ha yepTeke 0003HAUCHUE CBAPKH (Pa3Mephl U3/IEIHS HE
HaHOCHTb)

3.9. 3apanus Ha ['P 17 (cM.nipunoxxenue 1)

Jaganue

QLT5264-80-H1-N3
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5. PekoMeHnayemas gureparypa:

3. UekmapeB A.A. CripaBOYHUK T10 Y€PUYEHHUIO: yU4eOHOE MOCOOUe sl CPETHETO
npod. O6pazoBanus 2018, 336¢.

4. .benonoroa H.A. HaueprarenpHas reoMerpusi: ydeOHOe MocoOue s
ctyaeHToB 2018t 92ctp ObC Jlanp

5. bopucenko W.I'. UmxenepHas rpaduka. ['eomerpuyeckoe u mpoeKIHOHHOE
yepuenue Cubupckuii penepanbubiii yausepcurer 200ctp 2020 3BbC Jlanb

4 NuTepHet pecypcbl-www.edu.ru
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I'paguueckas padora Nel6
Tema: Yeprex 3ybuaroro kosieca
Hen»  pabGorpi:  [lo3HakOMHUTBCS € TOPAJKOM  pacyera  3JIEMEHTOB
WIMHJIPUYECKOT0 3y0UaToro Kojieca U Hay4uTCsl BBIMOJIHATH ICKU3 KoJieca.

Bpemsi Ha padoTy: 4 akaJeMHUYECKHX Yaca.

1. TeopeTnueckoe 000CHOBaHME BHINOJHEHUNA PadOTHI.

Humuaapuyeckas 3y0daras mepeavya MPUMEHSETCS JUIS Tepejaqid BparieHus
OT OJIHOTO BaJIa K JIPyroMy, KOrJa uX OCH MapasuiesIbHBbI.

PaccMoTpuM TepMHHBI, OIpeneicHUS W O0O3HAYCHHUS, XapaKTePU3YIOIIUE
syouateie mnepemaun (FOCT 16530-83, 16532-70). OcHOBHBIMH pabOYUMU
aJeMeHTaMu 3yOuaThiX Kojec (puc.l) sIBIASIOTCS 3y0bsi - BBICTYINBI Ha KOJECE,
Nepealomue JIBKEHNUE TOCPEICTBOM B3aMMOJICHCTBUAS C COOTBETCTBYIOITUMH
BBICTYIIAMH JIPYTOTO KoJjeca.

OxpyoicHou oenumenvHulll wiae Pr - 3TO pacCTOSTHUE MEXAY OJIHOMMEHHBIMU
npoduisMu coceqHUX 3yObeB MO AyTe JUIUTEIEHON OKPYKHOCTH.

OCHOBHBIM MMapaMeTpoOM 3y04aToro Koseca SBISETCS M0OYab m - JTUHEHHas
BEJTMYHMHA B TH Pa3 MEHBIIIE JETUTEIBHOTO I1ara, T.€.
m=P/7T.

CraHapTHbIE 3HaUY€HUSI MOJTYJIsl IPUBEACHBI B Ta0JI. |

Okpy»Hocmb
eepluliH 3ybrea

HenumensHad
OKPYKHOCIMB I

Puc. 1



Tabauma 1 Moaynu 3y6uatsix nepeaad, mm (OCT 9563 - 60**)

i |1 125 52 25 3 4 5 6 (8 10 (12 |16
pAx
20 |LI2S {1375 | 1225 |25 135 145 1S5 |7 |9 11 {14 |18
pin

Jenumenvhas nosepxHocms (O0eIUmenbHAsl OKPYHCHOCHb ¢ ouamempom d) -
MUJIMHAPUYECKAsT TOBEPXHOCTh 3y0YaToro Kojieca, SBIAIONIAsCS 0a30BOW Mpu
OTpe/IeICHUH 3yObEeB M KX Pa3MEpOB:

d=P,z /n v d"mz.

JlenutenbHas

vicomoti h, - 3T0 4acTh 3y0a, 3aKJIFOUEHHAs] MEXAY JETUTEeIIbHON
MOBEPXHOCTHIO ¥ TIOBEPXHOCTHIO €T0 BEPIUH, /=M.

Hooicka 3y6a evicomoti hj— 3T0 4acTh 3y0a, 3aKIIOYCHHAS MEXITY
JEAUTENBbHON OBEPXHOCTHIO BOAAUH, hf=1,25m.

Buvicoma 3y6a h - smo paduanvhoe paccmosinue mexncoy noBepXHOCMAMU

BepULUH U BNAOUH,
h=(ds-dy/2, viia h=h,+hf=m+[,25m=2,25m.

Tlosepxnocmu eepuiun (OKPYI’HCHOCHb B8epuUn Ouamempom d,) —
[MWIAHIPUYECKasi TTOBEPXHOCTh, OTPAaHUYHMBAOIIAS 3yObsi CO CTOPOHBHI,
MIPOTUBOIIOJIOKHOM Telly 3y0uaToro kKojieca,

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

llogepxnocmos 6nadun (oxpysichocms 6nadun ¢ ouamempom df) — 3TO

WIMHAPUYECKas MOBEPXHOCTh, OTAEISOIAs 3yObs OT Tella 3y04yaToro KoJjeca,
d/=d-2h, vima df=d-2hf=mz-2,5m —m (z-2,5).

Oxpyoicnas monwuna 3yoa S; - 9TO PacCTOSHUE MEXAy NpoduiasMu 3yda 1o
Iyre AeNUTEIbHON OKPYKHOCTH,

Si=Py/2=0,57tm.

Oxpyoicnaa wupuna eénaourvl C; — 3TO PaCCTOSTHUE MEXKIY COCEOHUMU
npodrIsiMu 3yObEB 1O TyTe JSIUTEILHON OKPYKHOCTH,

e=S.



N3006paxkeHne MUIHHAPUIECKHX 3y0UaTHIX KOJIEC

[IpaBuna ycinoBHoro o6o3HaueHnus 3yo4atsix kosec onpenensier [OCT 2.402-
68:

L. Okpy>)KHOCTH ¥ OO0pa3yroIue IOBEPXHOCTEH BEpIIMH 3yOheB
M300pakaroTCsi OCHOBHBIMU JIMHUAMHM (pHUC.2).

2. OkpyxHocTH U OOpa3ylolle IMOBEPXHOCTEH BHaguH 3yObeB B
pa3pe3ax H CEYCHHSX BBINOJHAIOTCS OCHOBHBIMH JIMHUSIMH;, Ha BHJIAX HX
JIOITYCKAEeTCs MOKA3bIBATh CIIONTHBIMA TOHKUMH JIMHUSAMU (puC.2).

3. JlenutenbHbIe OKPYKHOCTH U 00pa3yIoIIHe IETUTENbHBIX

MOBEPXHOCTEN M300paXKAIOTCS INTPUXITYHKTUPHBIMU TOHKUMU JTUHUSAMU (pUcC.2).

[losepxHocmb LlenumensHas
6epuitH r108ePXHOCMb
Y

lNosepxHocmb 8rnaduH

Puc. 2

4. Ha rnaBHOM wu300pakeHWM 3yOdYaThie KoOJIeCa BBIOJHSIOTCS TOYTH
Bcera B paspese. Ecnu cexyimas miockocTh MPOXOAUT Yepe3 0Ch 3y0UaToro Kojeca,
TO 3yObs MMOKA3bIBAIOT HEPACCEUCHHBIMU HE3aBUCUMO OT YTJjla UX HAKJIOHA.

5. Ecnu HeoO6xouMo nmokasarh HalpaBlieHHE 3yObeB, TO BOJIM3U OCH KoJieca

HAHOCAT TPU CIUIONIHBIE TOHKHUE JMHUH C COOTBETCTBYIOIIUM HAKJIOHOM (puc.3).

[TpaBuma BeITIONHEHUS Pa0OYMX YEPTEKEH HUIUHAPUYSCKUX 3yOUaThIX KOJIEC
ycranaBiauBaer [OCT 2.403-75*. B cOOTBETCTBUU C HUMH B TIPABOM BEPXHEM YTIIy
yepTeka MPUBOAUTCS TabJMIa MapaMeTpoB 3y04aToro BEHIA, COCTOSAIIAs M3 TPeEX
qJacTell, pa3iesseMblX OCHOBHBIMH JIMHHUSIMH: TIEpBas 4acTh COJCPKUT OCHOBHBIC
JaHHBIE (JUIs1 U3TOTOBJICHUS ), BTOpAs - JaHHBIC JUIsl KOHTPOJIS,  TPEThS - CIIPABOYHBIC

JTaHHEIE.
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OCHOBHBIE TaHHBIE BKJIIOYAIOT B CEO0sI:
1. Monyns (OCT 9563-60**). JIns BeHIIa ¢ IpsIMBIMH 3yObSIMU -MOYJIb M,

a JUIsl BEHLIa C KOCBIMH 3yObSIMU - HOPMaJIbHBIM MOAYJIb T, UJIU TOPLIEBOM MOIYJb

Mms.

2. Yuco 3yoneB z.

3. VYroa Hakiiona 3y0a (3¢ 1151 KOCBIX U HIEBPOHHBIX 3yObEB.

4. Hanpasnenue nuHum 3y0a (IpaBoe WM JIEBOE I KOCBIX 3yObEB H

HIEBPOHHOE JJIs1 LIEBPOHHBIX).

5. HcxonHplil KOHTYp (CTaHIApTHU3UPOBAHHBIA - ONpPENENseTCS CChUIKOW Ha
COOTBETCTBYIOIIMIA CTaHAAPT; HECTAHAAPTU3UPOBAHHBIA- YIIIOM NPOGUIS do,
K03(ppULIMEHTOM BBICOTHI T0JI0BKH fo, KOapduULIMEHTOM paguaabHOro 3a30pa Co U
panuycom 3akpyriaenus ;).

6. Koaddunmentom cmenienns HCX0AHOTo KOHTYpa £, B JOJIIX HOPMAJILHOTO
MOZYJI C COOTBETCTBYIOIIMM 3HAKOM.

7. Crenenp TouHoctu u Buj conpsokenus (I'OCT 1643-81). Cranpapr
yctaHaBiauBaeT 12 creneHeil tounoctu (1 ...12), mecTb BHIOB CONpPSKEHUN
konec u nepenad (A, B, C, D, E, H) u Bocemb BUI0B JOITyCKOB Ha OOKOBOM 3a30P

(h, d, c, b, a, zZ, y, X). s KaXk 101



CTENEHU TOYHOCTH YCTAHOBJIEHbI TPHU HOPMBL: 110 KHHEMAaTHYE€CKOM TOYHOCTH,
IJIAaBHOCTH paOOThl, KOHTAKTY 3yObeB KoJiec U nepenad. Hanpumep, 3anuck 8-7-6-Ba
['OCT 1643-81 o3Hagaer, 4rO0 3Ta Iepefada CO CTENEHBIO & 10 HOpMaMm
KHHEMaTHUYECKOM TOYHOCTH, CO CTENEHbIO 7 IO HOPMaM IUIABHOCTH padOThI, CO
CTEIEeHbI0 6 IO HOpMaM COMPsKEHUM KoJiec B 1 BuoM gomycka Ha O0KOBO# 3a30pa.

Bo BTOpOIi yacTu TabIUIEI MTApaMeTPOB PUBOJIAT:
JlanHple  JUId  KOHTpOJIL  TOJNIIMHBI  3y0a  COOTBETCTBYIOIIMM  METOZOM:
no jamuHe oOmei Hopmanmu I, pasmepy M U3MEpUTENBHBIX  POJIUKOB,
TolmuHa 3yba 1o  xopme Sx, a Takke  HOPMBI  TOYHOCTH  TIO
COOTBETCTBYIOIIEMY CTaHAAPTYy U T.JI.
B tpetbeit yacTu TaOaMIBI TApaMETPOB MPUBOJIAT:

8. JluameTp eaUTENbHON OKpYyKHOCTH d.

9. [Ipoune cripaBouHble TaHHBIE, HAIIPUMED LLIAT 3alleTUIeHus, X011 3y0a 1
pa3Mepbl AJIEMEHTOB 3y0a JJ1s1 KOHTPOJIS.

Huxe Tabnuibl mapaMeTpoB IPUBOIATCS TEXHUUECKHE TPEOOBaHUS.

[Tpumep BbIMOTHEHHS pabOUYero yeprexa IMIMHIPUYECKOTO 3y0UaToro Koseca
npuBeneH Ha puc. 4.135. I'maBHoe H300paxkeHHE KoJieca MPEICTABICHO IOJIHBIM
(GpOHTANBHBIM pPa3pe30M, a HAa BHUJE ClieBa M300paXEHO OTBEPCTHE B CTYIHULE C
nazoMm (uwmmnamu). Ha deprerxke yKas3bIBalOT: AMAMETP OKPYXHOCTH BEpUIMH da;
mUpuHYy 3yOuaToro BeHua b; pasmep ¢dacok cx45° u paguychl 3aKpyIJICHUM;
[IEPOXOBATOCTh OOKOBOW MOBEPXHOCTU 3yObeB V u paboumii mpodwmib 3yba (mpu

HEOOXOIUMOCTH).

2. [opsiAoK BHINMOJTHEHUA ICKU3A IIWIHHIPUIECKOT0 3y0UaToro KoJieca ¢
HATYPbI
2.1 V3meputh quamMeTp OKpY>KHOCTH BEpITUH da U TIOJICYUTATH YHUCIIO 3YOBEB Z.
22 Omnpenenuth 3Ha4YeHHE MOAylsa 1o dopmyne m d/(z+2). Pacuernoe
3HAYCHHE OKPYTJIHUTH (JIydle B OOJNBIIYI0O CTOPOHY) 10 ONFMDKAWIIero CTaHAapTHOTO
3HaueHus (cM. Tabi. 1).

23  Paccuurath Bce mapaMeTpsl 3y04aToro Koseca:



YTO4YHEHHBI TUaMeTp TOBEPXHOCTU BepmMH 3yOneB do— [fl /(z+2). mametp
JENUTENIbHON OKpYyXHOCTH d—/flZ. JluameTp moBepXHOCTH BHaAuH 3yObeB d/ ffl(z-
2,5). Beicorta 3y6a k=2,25m Bricota ronoBku 3y6a h,—ff!

Beicora Hoxku 3y0a hf™ 1,2'5ffl.

2.4 Tlo mosy4eHHbIM JaHHBIM BBIIOJIHUTH ICKU3 3y0UaToro KoJeca.

[Ipumep BBITIOJTHEHUS 3CKU3a Ha puc.S.
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3. PekomMeHayemasi JIUTEPATypa U NOCOOUs

31 TOCT 16530-83, 16532-70-tepMuHbl, ompeaencHus W 0003HAYCHUS,
XapakTepU3yolIre 3y0uarhle nepeiad.

32T0CT 2,403-75 - nmnpaBujia BBINOJHEHUS  pabouuMx  yepTexen
IIMHIPUYECKUX 3y0UaThIX KOJIEC

3.3 A.M. bponackuii, Unxenepnas rpadpuka, M. ACAJIEMA, 2004



I'papuueckas padoraNel7
Tema. «UepTek HHIHHAPHUYECKON NPAMO3y00id 3y0UaTOH nmeperaam»
Heas padoThI. @opMHUpOBaHUE  YMEHHU n300paxxatb psIMO3yOYyI0
LWIMHAPUYECKYIO ITepeaady cO IITOHKOM.
MarepuajibHOEe U JOKYMEHTAJbHOE o0ecneyeHme:
1. Meroauyeckoe nocobue TSt BBITTOJIHEHUS paboTHI.
2. Ilnakatel: « OJeMeHThl 3yOuaToro mpsAMO3yOOro Kojeca »,
«3yOuaras HUJIMHIPUYECKAS nepegaqay.

3. PasznuunHbie BUABI 3y04aThIX KOJIEC,

I. OO01He ¥ TeopeTHYECKHe MOJI0KEHU 110 TeMe PadoThI.

[Hunuanpudeckas 3yOuatasi mepeada NpUMEHSIETCs s epeiadil BpamleHus
MEX Ty MapaieT-HBIMU BajlaMU C BHEIIIHUM WY BHYTpEeHHUM 3areruienneM. Koneca
OBIBAIOT MPAMO3YyObIe, KOCO3YObIe U IIIEBPOHHBIE.

Koneco ¢ MeHpIIMM 4YuCIOM 3yObEB Ha3bIBAETCS IIECTEPHEH, a C OOJBIIMM-
kosiecoM. [Ipu omHAKOBOM UmCIIe 3yObeB, MIECTEpHEH HA3bIBACTCS BEAYIIEE KOJIECO.
[lectepus UMEET WHJIEKC 1, a KOJIECO-2.

Komnéca kaTsaTcst 01HO MO APYromMy 1Mo HavyaJlbHBIM OKPY>KHOCTSM (puc. 1).

H{_;In.u:lr ®AuLEd

Puc. 1

Y He KOppUTHMPOBAHHBIX 3y0UaATHIX KOJIEC HadaJibHAasi OKPYKHOCTh MPOXOJUT Tak,



YTO TOJNIIHMHA 3y0a B 3TOM MECTE paBHA IMIMPUHE BMAJUHBI. Unciao 3yObeB y KOJEC
o0o3Hauaercsa Z1 u Z2.

®opwma 3y0a - 3BOJIbBEHTA.

OCHOBHBIM pPAacUY€THBIM TAPAMETPOM 3yOUaTOH mepemadu SBISETCS MOIYJb
(m). Ero 3nauenne BriOuparoT nmo 'OCT 9563-60. Moayns BenuuuHa JUHEHHAs U
U3MEpSETCS B MIJITTUMETPAX.

B rpaduueckoit pabore mzoOpakaeMcs 3allerjieHue MpsAMO3yObIX 3yOuaThIx

KOJIEC

dE
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(puc. 2).
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3aBUCUMOCTH Pa3MEpOB JIEMEHTOB MUIUHAPUUECKUX MPSAMO3YOBIX 3yOUaThIX KOJIEC

OT MOJYJIA m, 4yKciia 3yObeB Z u auamerpa Bana dB, Ha koTopblii ycTaHaBIMBaETCA

KOJIeCO, IpUBECHbI Ta0. 1

JJieMeHThI 3y04aToro Kojeca

PacuyerHblie (popMy.ibl

JlnameTp HavanbHOU OKPYKHOCTH dw=mXz
BricoTa ronoBku 3y6a ha=m
BricoTa HOXKH 3y0a hf=1,25m
BricoTa 3y0a h=2,25m
JlnameTp BepivH 3yOneB da=dw +2ha
JluameTtp BnajiviH 3yOheB df=dw -2hf
[[upuna o6Bo1a 3y0a B=7m
BuyTtpennuii auametp 06Boa D0=df -10m
TonmuHa 00BOIA ?1=2m

JluameTp oTBEepCTUs ISl Basla

dB - 3amaercs

JnameTp cTynuibl

dct =1,5dB




JlmHa cTynuibl

Lcer =1,6dB

TommmHa qucka 72=2m
MesxoceBoe paccTosiHuE Zi+ Za
aw= 2 Xm
JlnameTp pacroyiokeHus 00JerJaronmx OTBEpCTUi D —dem
DI= 2
JlnameTp o0sierdaroniux OTBEpCTHit D —dem
Dors.= 4

Ha puc.

4 wu300paxkeHbl 3yOudaTble

KOJIECAa, KOTOpBIE

HEO0O0XOIMMO

Ha4YCPTUTL II0 AAHHBIM, IIOJIYYCHHBIM U3 paC‘{éTOB I10 Ta6JI.1, QJICMCHTEI CO

IIITOHOYHBIMHU

KOTOpBIE  YCTAHABIHUBAIOTCA

3y0uaTble  KoJjeca.

PaBMepH HpHSMaTquCKOfI IOIIOHKH, KOTOpasa YCTAHABJIMBACTCA B IIa3 Bajla H

3y0uaToro

OIIPCACIIAOTCA

I10

TaoJI. 2
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Jnuna mmonku 1 BeiOupaercs npumepHo paBHoit 0.9 1CT, rae ICT gnuHa cTynuisl

3y04aToro KoJieca.

B uepTtexe rimaBHoro Buaa 3y0 mectepHu H300paxarot repeja 3yoom koseca.

2. Ilopsaaok BbINOJHEHHUS PA0OTHI:
2.1. [Tosyunth 3aJlaHue y MpenogaBaTels.
B nanuble 3a1anus AJis BRITIOTHEHUS pabOThI BXOJAT MOIYJIb 3yOuaToro kojieca (m),
yucna 3yoneB (Z1 u Z2), nuamerpsl BanioB (dB1 u dB2).
2.2. BeINOJHUTH pacu€Thl AJIEMEHTOB 3yO0UaThIX KOJIEC coryiacHO Tabyuie 1 u
2-i1 puc. 4

2.3, BBITIOTHUTB YEPTEXK B COOTBETCTBUU C PHUC. 2

Yepréx BBINOJIHAETCH B HECKOJIbKO 3TanoB (puc. 5).

1-M 3Tam - NpOBOJAT OCEBBIE JIMHUW, HAayaJbHbIE OKPYKHOCTH M IIMPUHA KOJEC

Ha TJIaBHOM BHIC.



2-ii 3Tan - H300paXKAOTCS TUAMETPHI BHICTYIIOB U BIaUH
3-ii 3Tan - uzo0paxarTcs CTynullbl, 000/, AUCKU, 00JIETYaloIIe OTBEPCTHS,

BaJIbl 1 IIIIOHKH.
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Pabota npencTasiisieTcs IpenoaaBaTeiio JUisi KOHCYIbTALUH.
4-m_3Tam - IWITPUXYIOTCS pas3pes3bl, MPOCTABIAIOTCA pa3Mepsl (puc. 2),

BBIITIOJIHACTCA OCHOBHasl HAAIIUCh H Ta6JII/II_Ia C JaHHBIMH. Pa3MepI>1 Ta6J'II/IHbI 141



JTaHHBIC Ha

Pabora npencrasisieTcs Ha IPOBEPKY.

puc. 6

paauaTbHbIN 3a30p?
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Puc. 6
3. Bonpocsl 1151 CAMOKOHTPOJIA:
1. Kakoii snemMeHT sBISIETCS TJIaBHBIM JUIS pacdyéToB 3yOuaroro koseca?
2. Tlo xakuM OKpPY)KHOCTAM OOKaThIBAIOTCS IIECTEpHS M  Kojieco?
3. Uemy paBeH
4. 3adeM JenarTcs OTBEPCTHUS B JUCKAX KOJIEC?

4. JlomamiHee 3ajaHue:

3aKOHYUTh YEPTEXK JACTAIIH.

S. Pekomenayemas jiureparypa:

1.UexmapeB A.A. CripaBOYHHK T10 YEPUEHHUIO: yueOHOE TTOCOOUE TSl CPETHETO

npod. ObpazoBanus 2018, 336¢.

2.benonoroBa H.A. HauepratenpHass reomerpusi: ydyeOHOe mocoOme s

cryaentoB 2018r 92ctp OBC Jlanb

3.bopucenko U.I'. UnxenepHas rpaduka. ['eomeTprueckoe U MpOSKIIMOHHOE

yepuenne Cubupckuii penepansubiii yauepcuteT 200ctp 2020 3bC Jlanb

4 nTepHet pecypebl-www.edu.ru



I'pad¢uueckas padora Nel8

Tema :Boinonnenue cOopoyHOro ueprexa, pa3padoTka cnenudukanuy;

Henb:u3yueHne KOHCTPYKTHUBHBIX OCOOCHHOCTEH COOPOYHON EIMHHIIBI, €€
Ha3HAYeHUA U pabOThI, MOCIENOBATEILHOCTH PA300pPKH U COOPKH, BBIITOJHEHHS C
HATYpbl 3CKU30B OPUTMHAIBHBIX JIeTaleil 1 COOPOUYHBIX €IUHULL BXOISAIINX B OOIIYIO
COOPOYHYIO €IWHUILY, BBINIOJHCHHE CHEIU(UKAMil Ha 3TH COOPOYHBIC €IMHUIIBI.
[To pesynpratam I'P Nel8 Bermosasiercss I'P Ne 19, cocrosimas u3 cOOpoYHOro
yepTexa u cnerupuKaum Ha BCIO cOOpOYHYIO CAUHUILY.
['P Ne 18 BeImomHSIETCS TpyNImamMu CTYAEHTOB, KOTOPBIE Pa3OHparOT COOPOUYHYIO
€IMHMUILY, BBISIBIISIIOT €€ YCTPOWCTBO, OCOOCHHOCTU M BBIMOJHSIOT MO 4...5 3CKU30B
JeTaje 1 COOPOYHBIX €IMHULl HA MUJUIMMETPOBOM Oymare Wiu Oymare B KJIETOUKY

dbopmatom A3 wu A4.

2. OcHamenue rpadpuyeckoii padoTbl

2.1. Coopounas SJIMHUIIA, KOTOpas, COTJIacHO,
WHIVBUAYAJIBHOMY  3aJaHuio, comepxkur 5. 10 opuruHaneHbeix u 3. .8
CTaHJAPTHBIX JeTaNei.

2.2. TlacmopT Ha COOpPOYHYIO €AWHUILY, KOTOPBIH COJEPKHUT H300pAKEHUE
OJTHOTO BHJA COOPOYHOUN €IUHMUIIBI, JAIONICH MPEACTABICHHE O PACIOJIOXKECHUH WU
B3aMMHOM CBSI3M COCTaBHBIX YacTeil, M MepeuYeHb OPUTHHAIBHBIX U CTAHIAPTHBIX
JneTajed ¢ yKazaHMeM ~ MaTepuaia M KOJMYEeCTBAa HMX B HU3JCIHM.

2.3. MepuTenbHblil UHCTPYMEHT:

— JIMHEWKa MeTaJUTnyecKas;

— IITaHT€HUUPKYJIb;

pe3bOomep 711 METPUUECKOM pe3bObl;
— paauycomep
2.4. YepTexHble MPUHAIICHKHOCTH

2.5. HWHcTpyMmeHT a1t pa300opKu U COOPKU U3IEIIHUS

3.be30onacHOCTh TPy/a NPH BbLINOJHEHUH rpaduueckoil padoThl



[Tomyyennast cryaeHTOM cOOpOYHasi €IWHUIIA UMEET OIPEACIICHHBIH BEC H
rabaputhl. CregoBaTenbHO, MEPEHOCKa, pa3dopka U cOopka COOPOUYHOU EAUHUIIBI,
ACKU3UPOBAHME W HM3MEPEHHE JOJDKHO BBIMOJHSITHCA AKKYpaTHO C COOJIIOJEHUEM
npaBuil TeXHUKH OezonmacHOCTH. CTOJ, ISl BBIMOJTHEHHUS pPabOTHI, OKEH HUMETh
TOPU30HTAIBHYIO MOBEPXHOCTh. JleTanu Ha cToJjie pacrojaraTh yCTOMYMBO, YTOOBI
n30exaTh WX mnaaeHus. Pa300pKy NpPOU3BOJIUTH HCIPABHBIM HHCTPYMEHTOM,
COOTBETCTBYIOIIMM BBHITIOJIHSIEMOW padoTe. JleTasin MOTryT MMETh Ha MOBEPXHOCTU
3ayCEHIIbl, 3aJIUPbI, OCTPbIE KPOMKH, MOBBIIIEHHYIO IIIOPOXOBATOCTh, KOTOPHIE MOTYT
OpUBECTH K Topesy pyk. Pyku mocne paboThl BBIMBITH C  MBUIOM,

Bo uzbexxanue moBpexaeHUN MOBEPXHOCTH CTOJA WM YEPTEKEH TOCKH IMOJT

JeTaJId HEOOXOAUMO KJIACTh KAPTOH WJIM JIUCT IJIOTHOM OyMaru.

4. IHocnenoBaTeIbHOCTH BbINOJHEHHUS rpaguyecKoii padoTsbl

N3roroBnenne »scku3a AeTaidi U COOPOYHOW EAMHUIBI PEKOMEHIYETCs
BBITIOJIHSAITH B CJIEIYIOIIEH MOCIEI0BATEIbHOCTH

4.1. lonyynth COOPOYHYIO €AMHUILY COTJIACHO MHAMBUAYAIHHOTO 33JaHUs.

4.2. Ilo mnacmopTy W TMyTeéM OCMOTpa caMoOl COOpPOYHOM €IUHUIIBI
O3HAKOMUTBHCS C  HA3HAYEHUEM; YCTPOMCTBOM M B3aUMOJCHCTBUEM €€ 4acTeM.

4.3. OmnpenenuTh MNOPSAOK pa30Opku U COOPKU COOPOUHON €IMHHUIIBI.
Pazo6pate u cpa3y cobparts ee.

4.4 PazoOpaTh COOpPOUYHYIO E€IWUHUILY, BBIICIUTh OPUTHHAIBHBIE (KOPITYC,
KpBbIIlIKa, Bajl, MPOKJIaAKa U T.N.) U CTaHAApTHbIE (OOAT, MIMWIbKU, railka v T.II.)
JIeTaau U BXOASIIUE COOPOYHBIE €AMHUIIBI.

4.5. BBIMOJHUTH O3CKWU3bl OPUTHHAIBHBIX JieTalled COOpPOYHON EIUHUIIBI
B COOTBETCTBUM C MeToANYeCKUMH yKa3aHUsAMU K ['P Nel4 u I'P Nel5

4.6. BBIMOTHUTH O3CKU3bl BXOASMIMX COOPOYHBIX €IUHMIL. IJTH ICKHU
36l PEKOMEHIYETCs BBIMOJHATH Ha (opmate A4, Tak Kak B ITOM Ccliydae
cnenu@uKalu Ha HUX JIOMYCKAETCs BBIMIOJHATH HA MOJIE YepTeka HaJl OCHOBHOMU

HaJnuchio (cM. puc.l)



4.6.1.YcTaHOBHTH KOJMYECTBO HEOOXOAUMBIX M300pakeHUH (BUIOB, Pa3pe3oB,
CEYEHMI) U UX IIIa30MEpPHbIE MACILITAOBI.

4.6.2. IlpomsBecTH IUIAHMPOBKY  4YE€pTEXa, YUYHUTBIBASA  KOJIMYECTBO
U300paKeHU, HUX pa3Mepbl, HaJIWYUE MPOEKIHUOHHBIX CBSA3€H, BO3MOXXHOCTh
IPOCTaHOBKH pa3mMepoB. OCTaBUTh MECTO ISl CIELIU(UKALIMH.

4.6.3. B rmazomepHOM MaciiTade CIUIONIHBIMA TOHKUMU JIMHUSIMHU BBITIOJTHHUTH
ACKU3 COOPOYHON €TUHUILIBI.

4.6.4.BpIOTHUTE HA 3CKU3€ HEOOXOAUMBIE pa3pe3bl, CEYEHHUs, BBIHOCH
pl€ JJIEMEHTHI, IIPOBECTH BBIHOCHBIE M pa3MepHble JuHuUM. Ha uyeprexe
COOpPOYHOM €AMHUIIBI TPOCTABJISIOT:

1. rabapuTHbIE pa3Mepsl (JJIMHA, BBICOTA, IIMPUHA U3/EIINA);

2. YCTAaHOBOYHBIE W  INPUCOCIAMHUTEIBHBIE pa3MEpPbl, YKa3bIBAIOIINE
MOJIOXKEHUE JieTanei B cOOpOYHOUM eAuHMIEe (HampuMep, pacCTOSHUS MEXIY OCAMU
BaJIOB, IIOCAJKy Baja B OTBEPCTHH, PACCTOSHUS MEXIY OCSMH, OTBEPCTUU BO
(aHLax s NPUCOEINHEHUS K APYTOMY U3JIEIHIO);

3. AKCIUTyaTallMOHHbIE pa3Mepbl (pa3Mepbl OTBEPCTHHM JJIs IPOX0ja
KUJKOCTH WIN ra3a ! T.I1.)

4.6.5. Hanectu IITPUXOBKY B pa3pe3ax U CEUYCHUSAX, OOBECTH KOHTYpPHBIC
JMHUM KOHCTPYKTHUBHBIX COCTABIIAIOIIUX COOPOYHOMN €TMHUIIBL.

4.6.6. Ilonb3ysicb MEpPUTEIbHBIM MHCTPYMEHTOM, IPOU3BECTH HEOOXOAUMBIE
3aMepbl  M34€NHs W OPOCTaBUTh  HAa  3CKHU3€  pasMepbl  COIJIACHO
I'OCT 2.109-73

4.6.7. IIpocTaBuTh HOMEpA MO3ULU.

4.6.8. Beimoanuts cnenudukanuio (cM. puc.1).

4.6.9. 3ao0JIHUTE OCHOBHYIO HaJIITHCh.
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Puc. 1 IIlpuMep BbINOJTHEHHSI 3CKH3a COOPOYHON eNMHULILI HA popmaTe A4



5. HexkoTopble 0CO0EHHOCTH BBINOJHEHHUSI ICKHU30B COOPOYHBIX €IMHMUII,
BXOIAIIUX B COOPKY.

[Tpumep BBINOTHEHUS 3CKU3a cOOpPOYHON eauHULBI Ha popMmaTe A4

5.1.  Ha sckuze cOOpOYHON €TUHUIIBI CIIETYET MPOCTABIISTH:

- rabapuTHbIE pa3MEphl, OINPEACNAIONINE BBICOTY, [UIMHY M UIUPUHY
uznenus (pasmepsnl:70, 65,24)

— yctaHoBouHele (04, OI15, 5.55) wu npucoenunutensHbie (50)
pa3Mephbl, yKa3bIBalOUIUE MOJ0KEHWE COOPOUYHON €IUHUIBI B U3ETUU. DTO MOXKET
OBITh  PACCTOSIHHME MEXKIY OCSMH OTBEpCTHUH BO (praHIax i MPUCOSAMHEHUS K
IPYroMy U3JIEJNI0, paccTosHue T1oa  (yHIaMEHTaldbHbIE OOJTHI, pa3Mephl,
OTIPEICINIAIONINE MOJIOKEHUE JeTalled mpu cOOpKe MaHHOW COOPOYHON eIUHUIIBI U
T.IL

- HKCIUIyaTallMOHHBIE  Pa3MEpPbl, YKa3bIBAIOIIME KpalHUE IMOJIOKEH
Usl MEPEeMEIIAloNMXCcs YacTed W3JeNusl, pa3Mephl MO/ K04, pa3Mepbl OTBEPCTUI
JUIs1 TPOXO0Aa )KUAKOCTEN U T.II.

5.2. Ocku3 cOOPOUYHON EIUHUIBI, KaK U COOpPOYHOrO 4YepTexka, JOMyCcKaeTcs
BBIIIOJIHATH YIPOILIEHHO, B cooTBeTcTBUU ¢ ['OCT 2.109 -73, T.€.:

— METKHE JIeMEHTHI ((hacKu, MPOTOYKH, CKPYTICHUS, HAKATKY ), a TAK e 3a30PbI
MEX1y AJIEeMEHTaMHU MOKHO HE MOKa3bIBaTh;

— BHHTBI, OOJTHI, IIMWIbKH, 3aKJIENKH, MWPUQPTHI, MIMNOHKH, [ANHOBI, TalKwy,
IIIUIMHTBL  TPU  BBIYEPUYMBAHUM  Pa3pe30B, pa3pe3aHHbIX IO OTHOIICHUIO K
HUM MPOJOJIbHBIMU TIOCKOCTSIMU, ITOKA3bIBAIOTCS HEPACCEUCHHBIMMU;

— CIUIOLIHBIE BaJIbl U ocH B paspesax
IPOJOJIBHBIMU TUIOCKOCTSIMU  TMMOKA3bIBAIOT HEPACCEUCHHBIMH, JIOTIOTHUTEIbHBIC
KOHCTPYKTHUBHBIE B3JIEMEHTBI 3THX JETajleil, MOKAa3bIBalOT C MOMOIIBI) MECTHBIX
pa3pe3oB.

— CHOWIIBI MaxOBHUKOB, IIKMBOB, 3yObsi KOJIEC, TOHKHE CTEHKH pedep KeCcTK
OCTH B pa3pe3e HE IITPUXYIOTCS, €CIU CEeKyllas IUIOCKOCTh HalpaBJj€Ha BJOJIb
OCH WJIH JJIMHHOW CTOPOHBI 3TOTO JIEMEHTA

- 1/1306pa>1<a}0Tc;1 HCPACCCUCHHBIMHA THUIIOBBIC, IOKYITHEBIC HU3OCINA.



Iloka3biBalOTCH UX BHENIHEE OYepTaHHe:

- pu HaJIM4nn B cOopoyHOH EAMHULE psana
OJIMHAKOBBIX COEAMHEHUM, KpENEeXHble IeTalM, BXOIALIME B OTH COEAUHEHUS
MIOKAa3bIBAKOTCS YCIIOBHO WM YIIPOILEHHO B OJJHOM MECTE COEAMHEHUS, @ OCTAJIbHBIC -
OCEBBIMH HMJIV LIEHTPOBBIMHU JIMHUSAMU;

1. Ha scku3e cOOpOYHON €OUMHUIBI BCE COCTaBHBIE YAaCTH HYMEPYIOTCA
B COOTBETCTBHH C HOMEpPAMH MO3UIMH crienu(pUKALINH.
IIpu 3Tom:

- HOMEPA MO3ULMN HAHOCATCA Ha MOJIKAX JIMHUM - BBIHOCOK, IPOBOJUMBIX
OT COCTAaBHOW 4acTu COOPOYHOMN €AMHUIIBL;

- HOMEpa MO3MLIMHA YKa3bIBAalOT Ha TeX M300paKEHUSAX, HAa KOTOPBIX
JAHHBIE JE€TaIH MPOELHUPYIOTCS KaK BUIUMBIE;

- HOMEpAa TMO3UMUMN TPYNIHUPYIOT B KOJOHKY WM pacrojiararor
napauleJIbHO OCHOBHOM HAJIMCU BHE KOHTYpPA U300paKeHUS;

- pa3Mep mpudTa HOMEPOB MO3ULMI HA OJMH JIBa HOMEpa OOJIbIIE, YeEM

pa3mep mpudTa, IPUHSITOTO ISl pa3MEPHBIX YHCENl Ha 3TOM 3CKHU3E.

6. TpedoBanus k opopmiaenuro I'P.

6.1. Bce acku3bl BBINONHAIOTCA HAa MWUIMMETPOBOM Oymare wiu Oymare B
kieTouky. Pasmep dopmarta (A3 unm A4) BeIOMpaeT CTyACHT IS KaXJAOT0 ICKU3A.
OcKu3bl COOPOYHBIX EIUHUII, BXOASIIMX B COOPKY, BBIMOJHSIOTCS Ha GopMare A4,
BMECTE CO crenudukamei.

6.2. Criertudukanust BeinosiaseTcs B coorBercTBuu ¢ ['OCT 2.105 - 68

6.3. Bce scku3bl BBINOJHAIOTCS B IJIa30MEPHOM Maclitade OT pyku 0e3
MPUMEHEHUS] YEPTEKHOTO UHCTPYMEHTA.

6.4. BhITIOTHEHHBIE ACKU3bl COOMPAIOTCS B AIbOOM.



7.Bonpocel AJi CAMOKOHTPOJIA

1. Yto Ha3bIBaeTCs COOPOUYHOUN EIUHULICH?

2. Kakue gperanu  cOOpOYHON  €IMHMIIBI  HA3bIBAIOT  OPUTHMHAIBHBIMU U
CTaHJAPTHBIMU?

3. B kakoii 1OCIIeIOBATEIIPHOCTH BBITIOJHACTCS AICKH3UPOBaHHE COOPOUYHOMU
€IUHUIIBI?

4. Kakue pa3mepbl IpOCTaBISIOT HA 3CKU3aX COOPOUYHBIX €IUHULL?

5. Kak HaHocsTCst HOMEpa MO3UIIHI Ha ACKU3aX COOPOYHBIX €TUHUIL?

8. Pexomenayemas Jureparypa:

OcHoBHas
1. TOCT 2.101 -62 Bunap! usnenuit
2. TOCT 2.108-68 Crnenuduxanus
3. TOCT 2.109-73 IlpaBuna BBINOJHEHUS YEPTEKEH nerasieid, COOPOUYHBIX,

O6I.I.[I/IX BHU OB, Fa6apI/ITHbIX N MOHTAa>XHBbIX

JlomoytHUTEIbHAS

l. ['OCT2.305-68 N3o0OpaxkeHue - BUIbI, pa3pe3bl, CEUCHUS

2. Uexmaper A.A. CnpaBoyHUK [0 4YE€pUCHHIO: ydyeOHOe mocolOue ist
cpeanero npod. O6pazoanus 2018, 336¢.

3. benonorosa H.A. HauepraTenpHas reomeTpusi: yueOHOE mocobue s
ctyaeHToB 2018t 92ctp ObC Jlanp

4. bopucenko W.I'. HWwuxkenepnas rpaduka. I['eomerpuueckoe u
npoekinoHHoe uepueHue Cubupckuii denepanpubiii yHuepcutrer 200ctp 2020
ObC Jlanb

5. HHuTepHeT pecypcel-www.edu.ru



I'PAOUYECKASA PABOTA Ne21
TEMA «lIlepBoe neranupoBaHue cOOPOYHOTO YepTEKa)
IIpoxo/xuTeILHOCTH 44yaca

eab u conepkanue padoThl

I'P Ne 21 «COopouHBIN YepTexk» U3ETUS BBITOTHAETCS HA OCHOBAaHUU ICKU30B
netaneir ['PNel9. Jlnms I'PNe 20 yyamwmecs mnomxyyunu cOOpOYHBIE EIUHUIIBI,
BBISICHWJIM TIOPSIZIOK WX pa300pku M COOpPKHM, M BBIMIOJHWIM D3CKU3bl Ha BCE
OpUTMHAJIbHBIC JIETAJIH.

Lenp paOoOThl 3akitoyaeTcss B TOM, 4YTOOBI CTYJEHT IO3HAKOMUIICA C
OCOOCHHOCTSIMU BBITIOJIHEHUSI COOPOUHBIX YEPTEKEH, MPUMEHSIEMBIX B COOPOYHBIX
yepTexkax yIpoIleHUH, HAyYuJICsl COCTaBIATh Crieln(pUKaIui0 COOPOUYHON €AUHUIIBI.

Tenepb Ha OCHOBaHUU 3CKU30B JETalel HEOOXOAMMO BBIMIOJIHHUTH YEPTEX
coopounoit enuuuilbl Ha Gopmare A3 cormacHo ['OCT 2.109-73 u cneuudukaiuio

Ha ¢popmare A4 B cootBerctBuu ¢ ['OCT 2.108-68.

2.1. OcoOeHHOCTH BBINOJHEHUSI 4YepTeKel COOPOUYHBIX M OOIIMX BHUIOB.
Ueptexxu cOOpouHbIe U OOIIMX BUOB SIBJISIOTCS OJHUM U3 BUJAOB KOHCTPYKTOPCKUX
NOKyMEHTOB, ycTraHoBieHHbIX ['OCT 2.102-68. Otnuuarorcss oHM Apyr OT Apyra
CII0CO00M BBITIOJIHCHUS u XapaKkTepoM HCIIOJIb30BAHMS.

Yepre:xk o0mero Buaa (BO) - HOKyMEHT, ONpeeisioudii KOHCTPYKIMIO
W3ENus, B3aUMOJICMCTBUE OCHOBHBIX COCTABHBIX YACTEW W MOSCHSIOUIMN MTPUHIIUIT
paboter m3nenusi. Yeprex BO cuyxut mns pa3paboTku pabouedl TOKYMEHTAIIUH:
crienuduKauu, yepTexen aeranei 1 COOpOUHBIX YepTexKen, Kak BCEro U3eIusl, Tak
u ero OTJIETLHBIX COOpPOYHBIX SJIMHHII.

[loaTOMY YepTEK BO JOJIDKCH COACPKATD.

a) u3o0pakeHWs u3enus (BUIbL, pa3pe3bl, CEUECHMsI), TEKCTOBYIO YacTh W
Ha/AMKUCH, HEOOXOAMMBIE JUIsl MOHUMAaHHs KOHCTPYKTHBHOI'O YCTpPOWCTBA H3Zeus,
B3aUMO/ICHCTBHE €T0 YacTel ¥ MPUHINIIA paOOTHl U3IEIHS;

0) yKa3aHUs 0 COCTaBe U3JIeTusI.

Coopounbiii uyepre:xk (Cb) - nmoxkyMmMeHT, conaepxkammii H300paxeHue



CcOOPOYHOUN €IMHMIBI U APYTUe JaHHBIC HEOOXOJHMMBIC I €€ COOPKH M KOHTPOJIS
(puc.1).
Yeprex Cb npennazHadeH s pa3pabOTKA TEXHOJIOTHUECKONW TOKYMEHTAITUU

MponecccoB C60pKI/I n KOHTPOJIA N30CINA, u JOJIDKCH COACPKATh:

a) U300pakeHUe COOPOYHON EWHUIIBI, JAIOlUi MpEeICTaBICHUE O
PaCIoJIOKEHUN M B3aMMHOW CBSI3U COCTaBHBIX YacTEH, COCMUHAEMBIX MO JaHHOMY
YepTEKY;

0) pasMmepsl, TpeaelbHbIE OTKJIOHEHWUS W JPYyTHe TapaMeTphbl, KOTOpPHIC
JIOJKHBI OBITH BBITIOJIHEHBI WM MPOKOHTPOJIUPOBAHBI IO JaHHOMY YepTexy (puc.l).

Takum obOpaszom, yeprex BO comepxut Oonbliie MHpOpMALUU, YEM YEPTEK
Cb.

K wueprexxy Cb mnpunaraerca crneurdukanus, ONPEACNAIONias COCTaB
cOOpPOYHOH ENUHHUIIBI, KOMIUIEKCA WJIM KOMIUIEKTa, W300PKCHHBIX Ha YEPTEKe.
Crneundukanus BBITIOJHIETCS HAa OTAENBHBIX JucTax ¢dopmaroMm A4 mo d¢opme,

onpenenennoi ['OCT 2.108-68 (puc.2).
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Pucynox 1. Co0pouHbIil 4epTexK BEHTUIIS YTIIOBOTO

= O6o03HaueHue | HaumeHoBaHMe o Mpumeu
= @
2 2 m 5
o
8§ & & g |
[ okymeHTaums
A1 MKTY.AT. 01 | C60pOoUHbIN YepTex
00.00 Cb
CHopoyUHbIe eaANHULbI
A2 MNKTY.NI 01 | Kopnyc
01.000
[etann
A3 2 | MKTY.HNro1 00 | Kpblwka
001
A3 3 | TMKTY.Ur 01 | TpaBepca
00.002
A4 4 | NKTY.NT 01 | KnanaH
00.003
A4 5 | TKTY.Ur 01 | Kpblwka

00.004




A4 6 | MKTY.UT 01 | WnuHaenb 1
00.005
A4 7 | NKTY.NT 01 | MaxoBuk 1
00.006
A4 8 |MKTY.UT 01 00 | KonoHka 2
007
A4 9 | NKTY.UT 01 | Konbuo 1
00.008
A4 10 | MKTY.NT 01 | bonT cneunanbHbIN 2
00.009
A4 11 | OKTY.NT 01 | Mpoknaaxa 1
00.010
CraHaapTHble nsgenus
12 Bonat M18%70 TOCT 7798-70 6
13 Fanka M12 TOCr 5915-70 2
14 lanka M16 TOCT 5915 -70 1
15 lfanka M18 IOCT 5915 -70 6
16 fanka M26 TOCT 5915 -70 2
17 LWanba 16 TOCT 11371-78 1
18 MNeHbka 0.015 | n.r.




MNKTY.NT 01 00.000
N3 | Jinc | Ne Mog | Aat
M| T AOKYM. | . a
Pa3pab. ViBaHO BeHTnnb Nt Nlvc | Jinctos
B yrnosom T
Mpos..- MeTpo 1
B
Y18 p

Pucynok 2. Cnenudukarus
B o6o3nauenuu «IIKTY.UT" 01 00.001»:01-mH0Mep cOopku; 001-HOMED neTany.
2.2 YcnoBHOCTH 51 YIPOILECHUS B cOOPOYHBIX yepTexKax.
C nenbio 3k0HOMUM BpeMeHU Ha BeinosnHeHue yeptexeit Cb mo 'OCT 2.109-
79 nomyckaeTcsi MNPUMEHSTh YHOPOUIEHUS U YCIOBHOCTH, KOTOpBIE CJIEAYET
YYHUTHIBATH npu YTECHUU yepTexen.

Haubomee BCTPCHAIOIMUCCA N3 HUX!

T

"
o

Puc.3

2.2.1. Ha cO0poYHBIX UyepTex)ax JOIMyCKaeTCs:




a) HE MOKAa3bIBaTh 3a30PbI MEXKY CTEPKHEM U oTBepcTreM (puc.30 u r);

0) 60aThI (puc.30), BUHTHI (pUC.3, T) U MNHIBKU N300pa’katoTCsl YIPOILEHHO;

B) HE TOKa3biBaTh (PacCKW, CKPYTJICHUS, MPOTOYKH, YTITyOJICHUS, BBICTYIIBI,
HAKaTKH, HACEUKH U JIpyrue MeJKue 1eMeHTsl (puc.3, O u B);

I) HE TMOKa3bIBaTh KPBIIIKK, KOXKYXH U T.M., €CJIM HEOOXOIUMO TOKa3aTh
COCTaBHBIE dYacTH wu3aenusa. [lpuw sTomM Ham U300pakeHHWEM JeNaloT HaJIIUCh
«KpBIIIKA 103.3 HE MOoKa3aHa» M T.IL.;

1) HE MOKAa3bIBAIOT BUAMMBIE COCTABHBIC YACTH H3JIETUsS, PACHOJOKEHHBIE 32
CETKOM.

2.2.2. M3penust U3 mpo3pavHoro Marepualia u300pakarT KaK HEMpO3padyHoe.

2.2.3. W3penus, pacrnojoKE€HHbIE 32 BUHTOBOM MPYKUHOM, H300paKeHHOU
JUIIb CEYEHHEM BHUTKOB, M300pa)kal0T /10 30HBI, YCIOBHO 3aKpbIBAIOIIECH OT
U U3JCNUS U OMNpeNesieMOM OCEBBIMU JIMHUSIMU CEUEHHS BHUTKOB (puc.3).

2.2.4. CpapHoe, TmapHOe, KJI€eBO€ H Jpyroe NOJ00HOE WU3JenINe U3
OJIHOPOJITHOTO Marepuana B cOope ¢ JpYrMMU M3ACIUSIMH B pa3pe3ax U CEUCHHUIX
HITPUXYIOTCSL B OJIHY CTOPOHY, M300paxkasi rpaHUIIbl MEXK]y JETaJsIMU CIUIOIIHBIMU
OCHOBHBIMU JIMHUSIMH (pHUC.3,a).

2.2.5.B cootBerctBuu ¢ ['OCT 2.420-69 nomyckaercsi MOAIIMITHUKA KauyeHUS
n300paxaTh YIPOIICHHO 0€3 yKa3aHUs THIIA U 0COOCHHOCTEH KOHCTPYKIUi (puc.4)

2.2.6. Ha cOopouHBIX YepTexax pPEKOMEHIYEeTCsl IOKa3blBaTh IOJIOBUHY
M300pKCHUS WM HECKOJBKO OOJIBbIIIE TOJIOBHHBI C MPOBEJACHUEM JIMHUHM OOpPHIBA,

€CJIM BHJI WJIU Pa3pe3 MPEJICTABISIOT CHMMETPUUHYIO (QUTYDY.



Wit orerimas amesadvviee | s mas ot | Bt B |
o fdvidaman nod oy At | an Eximsr | BAEARE g
Pl |y s sdpoma fodwisadeni | Masabtenn ¢ |
R ILEL 't

Ay

Puc.4

2.2.7. Ha pa3pezax u300paxaroTcsi HEPACCEUCHHBIMH THUIIOBBIC, MOKYITHBIE
u3JeNusa, a Tak K€ CcOOpoYHble EAMHMIIBI, Ha  KOTOpble O(GOpPMIIEHbI
CaMOCTOSTENIbHbIE COOPOUYHBIE YEPTEKU

2.2.8 CMexHbIe AeTald, NONaJallre B pa3pe3 WK CEYEHUE, IITPUXYIOTCS C
HaKJIOHOM B pa3Hble CTOpPOHbI. Eciu B paspese Tpu u Ooisiee aerasneil, To U3MEHSIOT
PACCTOSIHUE MEXIY JIMHHUSMHU IITPUXOBKM HA COCEIHHUX AETAIAX. JTO MO3BOJISIET
OTJIMYUTh OJIHY JeTanb oT Apyroil. [Ipm 3TOM Ha Bcex BuAax JAHHOrO 4yepTexa y
OJIHOM M TOM € JIeTajly HAKJIOH ITPUXOBKU U PACCTOSIHUE MEXKIY JIMHUSIMU TOJHKHO
OBITHL OJTUHAKOBBIM

2.2.9. Ha wueprexax Cb HaHOCATCA CIEQYIOIIUE TPYNIbl Pa3MEpPOB:
rabapuTHble, YCTAHOBOYHBIE U  IPHUCOCIUWHUTEIbHBIC,  OSKCILUIyaTallMOHHBIE.

["abapuTHbIE pa3Mmepbl ONPENENISAI0T BHEIIHEe odepTaHue usaenusd. Ecnu
pa3Mep MMeEeT MEPEMEHHOE 3HAYEHUE, TO HA YEpTEkKE HAHOCATCA JBAa IPENEIbHBIX
3Ha4YeHUs AaHHOTO pa3mepa. Ha puc.l mpu 3akpeiToM BeHTHie -pasmep 505 MM, npu
OTKPBITOM - 540 mMm.

[IpucoenMHUTENBEHBIMU U YCTAHOBOYHBIMHU pa3MepaMu BeHTWs (puc.l) OymyT
pa3Mepsl HIkHETo u 0okoBoro ¢manteB (O150; 4 otB. O18; O85;6 ot. O18), Tak
Kak  3TUMHU  (UaHoaMd  BEHTWIb  COEIOUHSETCS C  TPpyOOIpPOBOJAMHU.

OKCIulyaTallMOHHBIE pa3MepPbl XapaKTepU3yIOT U3EIHNe C IPOU3BOICTBEHHON



TOYKHU 3peHus. Hanmpumep, nus BeHTmns pasmep O70 ompenenser ero mponycKHYHO
CIIOCOOHOCTb.

Otu pazmeps! mis yeprexa Chb cunTaroTcs CipaBOYHBIMH, T.K. HE TOJJICKAT
BBITIOJIHCHHUIO TIPU cOOpKe. X BBITIOJIHSAIOT NMPU U3TOTOBJICHUH JCTallel B JINTCHHOM
Y MEXaHUYECKOM IPOU3BO/ICTBE.

2.2.10. IIpocTaBustoTcst pa3Mepbl, KOHTPOIUPYEMBIE TIPU COOPKE H3IIEIHSL.

3.Cnenndukanus

3.1Cneundukanust SBISAETCA OCHOBHBIM KOHCTPYKTOPCKHUM JIOKYMEHTOM.
Ona onpenensier coctaB cOOPOYHOM €AMHMIIBI, KOMILIEKca, KoMIuiekTa. CoriacHo
I'OCT 2.108-68 ee BomonHsAOT Ha juctax ¢opmata A4. OcCHOBHas HAJIIHUCH
COOTBETCTBYET TEKCTOBOM JIOKyMEHTAI1H.

B obmewm ciydae cnenudukanus COCTOMT M3 pa3lieioB, PacloaraéMbix B
TaKOW TMOCJIEA0BATEILHOCTH: JTIOKYMEHTAIMsl, KOMIUIEKChI, COOpPOYHBbIC E€AMHUIIBI,
JEeTald, CTaHJApPTHbIE W3JENUs, NPOYUE U3JEIus, MaTepHallbl, KOMIUIEKTHI.
Hanuune Ttex WM WHBIX pa3liesioB ONpeNeisieT CcocTaB u3aenus (cm.puc.2).
Ha3Banue xkaxpaoro paznena ykasbiBaercss B rpade «HaumeHnoBanue» u
MOTYEPKUBAETCS TOHKON nuHUel. Hibke KaKoro 3aroioBKa OCTaBISIOT CBOOOIHYIO
CTPOKY, @ B KOHIIE HE MEHEE OJHOW, CTPOKH IJII BO3MOXHBIX JIOMOJTHUTEIbHBIX
3aIUCen.

3.2 ConepxaHue pa3ieiioB.

Jlokymenmayua — OCHOBHOW KOMIUIEKT KOHCTPYKTOPCKOW JTOKYMEHTALUH
(B I'P - cOopouHbIil uepTexK)

Coopounvie  eOunuypt -  CcOOpPOUHBIE  CAMHMIIBI,  BXOHSAIIME B
crienupuIUpyeMoe u3aenue.

/Jlemanu - OpUTMHAIIBHBIE JETAJIM, HENOCPEICTBEHHO BXOJSIINE B U3JEIHE
(T.e. HE BXOIAIIME B BBIIIE TMEPEUUCICHHBIE COOPOYHBIC EIUHUIILI). 3anuch
COOpPOYHBIX €IUHUIl M JeTajeil MPOUCXOAUT B IMOPSAKE BO3pacTaHus LUpp B HX

0003HAaYEHHE.



Cmanoapmusie u3zoenusn - U31eius, TPUMEHSIEMBbIE 110 FOCY/IapCTBEHHBIM U
IpyruM cTaHjgapTam. B mpegenmax Kakaod Tpynmbl 3alyChIBAIOT M3JCIUS B
anaBuTHOM TIOpsiKe (OONTHI, BUHTHI, TaWKW, MIMWIBKA W T.JA.); IS KaXKIOTO
HAaVMEHOBAHUs — B MOPSAKE BO3pacTaHUs CTaHAApTa U pazMepa.

Mamepuanet  —  Marepuanbl,  HENOCPEJACTBEHHO  BXOJSIIME B
crienuduIupyeMoe usaenue (MpoBoja, MKypsl U T.1.).

B cpagpe «gpopmamy- yxaszpiBaioT dopmar naHHOro MoKymeHTa (dopmar
yeprexa: A3, A4...).

B 2paghe «Il03» yKa3bIBalOT MOPSIKOBBIA HOMEP COCTABHBIX YacTed W3OS
B [1OCJIEJIOBATEILHOCTH 3alIUCH UX B ClieIU(UKAIUU.

B 2paghe «Obo3nauenuey 0003HaAYCHHE KOHCTPYKTOPCKUX JOKYMEHTOB
(o003HaUCHHE YEPTEIKEH).

B cpaghe «Haumenosanue» 11 pasznena «JJokymeHTanus» 3amuc
pIBalOT«COOPOYHBIA 4epTex»; mia pasfaenoB «COopouHble enuHULB) U «Jle
TaJu»- HAMMEHOBAHHE B COOTBETCTBMU C OCHOBHOM HAAMMUCHIO COOTBETCTBYIOIIETO
yepTexa; st paznena «CraHIapTHbIE W3JENUs 3alMChIBAIOT HAUMEHOBAaHUE W
0003HaYeHHE B COOTBETCTBUHU O cTaHaapToM Ha Hux (["aitka M12 — 6H.05 TOCT591
5-70) B an(poBUTHOM NOpSIAKE U c YBEIIMYEHUEM  Pa3MEPOB.
B zpaghe «Kon» - xonmmyectBO Ha ogHO u3nenue. B pasnene «Marepuansny olriee
KOJMYECTBO MAaTepUaioB Ha OJIHO U3JeNue C YKa3aHueM eAuHul] B Trpade

«IIpumeuanue» (Kr; M).

4.I1ocaenoBarebHOCTD BhInoiHeHus I'P.

4.1 B cootBerctBuu ¢ 'OCT2.108-68, paznenom 3 naHHBIX PEKOMEHAAIUU U
COCTAaBJICHHBIX JCKHM30B COOPOUYHBIX eAuHUIl U jgeraneid - [P19  BhIMOSHUTH
cnenudukanuio Ha dopmate A4. COOpOYHBIC €AUHUIBI M JCTadd 3aHOCSATCS
B IIOPSIIKE BO3pacTaHUs HoMepa OOO3HAYeHHsS. 3aTeM B IMOPSIKE
BO3pACTaHUSl MPOCTABIISIIOTCS MO3ULIMU. BBINOTHAETCS OCHOBHAsl  HAJIHUCH.

4.2.1.YCTaHOBUTHh KOJIMYECTBO HEOOXOJUMBIX BHUIOB, Pa3pe30B CEUCHUS.



KonudectBo M0KHO OBITh MHUHUMAIBHBIM, HO JIOCTATOYHBIM HJiIi TOTO, YTOOBI
MOJIYYUTb MOJIHOE MpeJICTaBlIeHUE 0 (hOpMe, COCTABHBIX YACTSIX U pa3Mepax M3AeIusl.

4.2.2. BeiOpaTth Macmtad M300pakeHus: Tak, YTOOBI YEPTEXK MOMECTUIICA Ha
dbopmarte A3. [IpennodTuTenbHBIM ABJISICTCS Maciitad 1:1.

4.2.3. IlpousBecTn IUIAaHMPOBKY 4YEPTEXKA, YUHUTHIBAS  KOJUYECTBO

U300paKEeHUIH, 150, pasMepsl, HaJIn4ne IIPOEKIMOHHBIX
CBsI3€EH, BO3MOYKHOCTH IIPOCTAHOBKHU pa3sMepoB " ITO3ULIAMN.
CruomHbsIMu TOHKAMH JIMHUSIMHA BBIUEPUYMBAIO

NPSIMOYTOJIbHUKH CO CTOPOHAMH PaBHBIMH COOTBETCTBYIOIIMM  rabapUTHBIM
pasmepam uzoOpakeHus.B nmaHHbIX mpsiMOyrojibHHKax uzoOpaxawT aetanu CBb.
Y noOuee HAaYMHATh c KOPITYCHBIX 17} 0a30BBIX JEeTanen.
4.2.4.BpINONHUT, HEOOXOJIMMBIE pa3pesbl, ceueHus (OObIYHO JieyaeTcs
(GpOHTATBHBIN pa3pe3 WM CEUYCHHE BHIA C Pa3pe30oM), TPOBECTH BBIHOCHBIC U
pa3MepHbIC JUHUHA (cm. puc.1).
4.2.5.Ha"ecty ITPUXOBKY B pa3pe3ax M CEUYCHHSIX, OOBECTHM KOHTYPHBIE
JUHUH.

4.2.6. IlpoctaBuTh rabapuTHBIC, YCTAHOBOYHBIC, OSKCIUTyaTallUOHHBIC
pa3Mepsl.

4.2.7. TlpoctaBUTh HOMEpa TO3UIMK corjacHo crenudukanuu. JInHum-
BBIHOCKHM HE JIOJDKHBI MepeceKaThCcsi MEXay coOOH U nepecekarh pa3MepHbIE JIMHUU,
OBITh TApPALICTHHBIMA JUHUSMU INTPUXOBKA. OIHUM KOHIIOM JIMHUS-BBIHOCKA
JIOJKHA 3aXOIUTh Ha HW300paKEHHE YKa3blBA€MOW COCTAaBHOW  YacTH
U3ICITS u
3aKaHUYMBAETCA TOYKOM WIIM CTPENIKOW (€ciau MIomaas ACTalnu y3Kas),
JIPYTUM COEIMHATBCS € TOpU30HTaIbHOM moakod. [lonku pacnonaraioTcs
napauieTbHO OCHOBHOM HAITUCU BHC KOHTYpa
U300pKEHUS U TPYNNUpPYyIOTCs B KojloHKU "u crpoku. [pudt HOMEpa
nosuniu B 1 1/2 - 2 pasza Gombiie pasmepa mipudrta’ pasMepHbIX 9ucerd - (CM.
puc.l).

4.2.8. Brimonnsercs TEKCTOBBIN Marepuadl.



4.2.9. 3amonHseTcs OCHOBHAs HaAMHWCh. B KoHIE 0003HAUEHHUS YepTeKa

ctaBstcst OykBbl Cb (cM.puc.1).

6. Bomnpochl 17151 CAMOKOHTPOJISE

1.YTo Ha3bIBaeTCs COOPOUHOMN eAMHUTICH?

2.B Kakoii 1ocien0BaTeIbHOCTH BBIMOIHSAETCS YePTEK COOPOUHON eAUHUIIBI?
3.Kakue pazMepbl IPOCTABISAIOT Ha YePTEKaX COOPOUHON € AMHULIBI?

4.Yto Ha3pIBaeTCs crenuuKaIeil 1 KakoBO ee Ha3HaueHue?

5. Kakum rocyaapCTBEHHBIM CTaHJApTOM oIlpenensercss ¢opMa U MOPSIOK
3anoJgHeHus cneurpukanum’?

6.B kakoii mocienoBaTeIbHOCTH BEIETCS 3aUCh B ClieHU(PUKAIMYA OPUTHHATIBHBIX U
CTaHJAPTHBIX AeTanen?

7.Kakue yCIIOBHOCTH M YNIPOIICHHSI IOMTyCKAIOTCS CTaHIapTaMu Ha COOPOYHBIX
yepTexax”?

8.YKaXuTe OTINYHS OCHOBHOW HAAMKCH YepTEXa U CHEIUPUKALINH.

7. Cnucoxk pekoMeHayeMou JUTepaTypbl

OcHoBHas
1. TOCT 2.101-68 Buapl uzaenuit
2. T'OCT 2.108-68 Crenmdukaiuu
3. T'OCT 2.109-73 IlpaBuia BBIIOJIHEHUS YEPTEXKEHN AeTaneil, COOpOUHbBIX, 00IIEro
BUJIa, MOHTQKHBIX YEPTEIKEH.

]_—[OHOJ'IHI/ITGJII)HEUI

1.YUexmapeB A.A. CripaBOYHHK 10 YEPUEHHUIO: YUeOHOE TTOCOOUE ISl CPETHETO
npod. O6pazoBanus 2018, 336¢.
2.benonoroBa H.A. HaueprarenbHass reoMerpus: yuyeOHOE mocoOue ist

ctyaeHToB 2018t 92ctp ObC Jlanb



3.bopucenko U.I'. Unxenepuas rpaduka. ['eoMmeTpudeckoe U MpOSKIUOHHOE
yepuenue Cubupckuii penepanbubiil yausepcutet 200ctp 2020 3BbC Jlanb

4 NutepHet pecypcbl-www.edu.ru

I'paduueckas padora Ne22, 23

Tema: Bropoe neramupoBanue cOOpOYHOTO YepTeKa

eab padoThI:

«Hayuntbcs uymtarh COOpPOYHBIE UYEPTEKM M YEPTEXKH OOIIEero BuiIa U
pa3BUTHE yYMEHHUM BBINIOJHEHUS [0 HEMY YEpPTEXKEH AETajed B COOTBETCTBUU C
tpeboBanusimu ['OCT 2.109-73 u T'OCT 2.305-69 .3akpernsieHMe HaBBIKOB
BBIITOJTHEHUSI TEXHUYECKOTO PUCYHKA JETAJIN.

IIpoapokuTeILHOCTH: 84acoB

Oobecneyenne padoThbI:

1. UepTtex obmiero Buza co cnernudukanueit Ha 10... 17 getanei.

2. Meroandeckue peKOMEH/IAINH 110 BBITIOIHEHUIO rpadudecKoit paboTHlI.
3. Ilnakatel «COOpOUHBIM uepTex», «UepTex geTanmy.

1. O0mue U TeopeTHYECKHUE MOJTO0KEHUS M0 TeMe rpadpuueckoil padoThI:

1.1. UteHue yepTexeii 001ero BUIa M COOPOYHLIX YepTekei

Urenue yepTekedt oOmero Bujga W COOPOYHBIX HYEPTEKEH - ITO IPOIECC
OTPE/ICNICHUs] KOHCTPYKIIMHU, PA3MEPOB U MPUHIIUIIOB PAOOTHI U3JEIUS 110 YEPTEKY.
UreHue uepTeKer CIeIyeT BBIIOIHATD B CIEAYIOMIEH MTOCIEI0BATEIbHOCTH:

I. Ilo OCHOBHOW HAANMWCH YCTAaHOBUTH HA3BAHUE M3JENUS. DTO IMO3BOJUT
NpeACTaBUTh HE  TOJBKO  Ha3HAYCHHUE, HO B  HEKOTOPOM  CTEMEHH,
YCTPOMCTBO W3JCITHSL.
Hanpumep; Ha3BaHue «TUCKW» ONpPEAEseT HaJuyMe B HUX BHUHTOBOW Maphbl WIIU
MTHEBMOIMJIMHPA U 32KUMHBIX 3JIEMEHTOB.

2. YcTaHOBUTH, Kakue H300paX€HUs JaHbl Ha YEpTEkKEe, YTOOBI MyTEM HX



COTIOCTABJICHHUST MOXHO OBUIO TMpEeACTaBUTh (GOpMYy M YCTPOWCTBO U3AEIUS.

3. Tlo HOMepaM MO3MIMI OTHICKATh Ha YEPTEXKE H300pPAKEHUE KaAXKAOU
neranu, ux Gopmy u pasmep. Ilpu >ToM Hamo yYHUTHIBATH MPOEKIMOHHYIO
CBSI3b M300pa)K€HMsI, a TaKXKe U TO, YTO Ha BCEX H300paXEHMUSIX B pa3pe3ax
JeTallb WTPUXYETCSI B OJJHOM HANpaBJICHUH U C OJIMHAKOBBIM PACCTOSHHEM MEXKIY
IITPUXOBBIMH JINHUSMH.

1.2.BpInoJiHeHHE YepTeked TeTaJan

Yeprex AeTald JOKYMEHT, COJEpXKalluid H300paKeHUE AeTalld U Jpyrue
JAHHBIE, HEOO0XOIMMBbIE TUISL ee W3TOTOBJICHHUS U KOHTPOJIS.
Tak kak MHOrMe TpeOOBaHUs, MPEABIBISIEMbIE K JE€TANSM, MOTYT OBITh BBIIOJIHEHBI
Ha YepTeKe IMOCJEe M3YyYEHHs CTYJEHTAaMHU LEJOro psiia CHEeLHaIbHBIX MPEIMETOB,
3a/ladya CTYJEHTOB BTOPOIrO Kypca IpPU BBIIOJHEHHH 4YEPTEKEH OTrpaHUIMBACTCS
BbIsIBJIEHHEM (DOpPM, TPaMOTHOM MPOCTAHOBKOM pa3MeEPOB U 3HAKOB LIEPOXOBATOCTH U
JOITYy CTUMBIX OTKJIOHEHUH, yKa3aHUEM Marepuaa JETAJIH.
[ToaTOMy mocne u3yd4eHMs] M «IPOYTEHUS» JETalu IOJUIeKAIEH ACTATNPOBAHUIO
HaJ0:

1. YcraHoBUTH KOJIMYECTBO N300pakxeHun NEeTallH,
HEOOXOJMMBIX ISl BBISIBJICHUS €€ (POPMBI, ONPEACIIUTD IJIaBHBIN BU;

2. BBINIONHUTB YEPHOBOM 3CKU3 JETAIA U TPOCTABUTH Pa3MEPHbBIC JTUHUY;

3. OmnpenenuTs U IPOCTABUTH Pa3MEPHI JETAIIH;

4. BpibpaTh MaciTab n3obpaxkeHus u Gpopmar;

5. ChnnanupoBaTh BHJBI Ha T[0JE€ 4YEPTEkKa, BBIIOIHUTH YEPTEK C
HEO0OXOMMBIMU pa3pe3aMu;

6. IIpocTaBUTh pa3mMepsl U ONPEAETUTH UX JOIYCTUMBIE OTKIIOHEHUS;

7. IIpocTaBUTH 3HAYEHUS LIEPOXOBATOCTU IIOBEPXHOCTEM;

8. BBINOJIHUTHE OCHOBHYIO HAJIUCh, YKa3aB B HEW MaTepuall JI€Talu.

1.3. BbI0Op IVIaBHOT0 BUIA M KOJUYECTBA H300PAKECHHUM.

3a riaBHBIN BU MPUHUMAIOT TO U300pakeHHe, KOTOPOE JaeT HauboJsiee MoJHOoe
npeacTaBiieHne o GopMe U pazMepe AeTalin. B kauecTBe rIIaBHOTO BHUJIA MOXKET OBITh:

* Bun neranu cnepenu;



*  OpOHTAIBHBIN pa3pes;
* Coueranue BHa ¢ (PPOHTAIBHBIM Pa3pe30M.

JU1 KOpIyCHBIX JeTaliedl TJIaBHBIA BUJ pacloiararoT OObIYHO B COOTBETCTBUHU
C HMX pacmnojoXXeHueM Ha cOopodyHoM ueprexe. J[letanu ynnuHeHHONH (HOpMBI
(ppryaru, pyKoATKH U Jp.), a TaKXKe JAeTaiu, o0padarbiBaeMble Ha TOKAPHOM CTAHKE
(ocu, BTYJIKHM, BUHTBI, MOXOBUKH, KoJieca 3y0uaThle U Jp.) CIEIyeT pacroyararh Tak,
4yTOOBl OCh BpAILIEHHUS ObUIa MapajjieibHa OCHOBHOM Haamucu ueprexa (puc. 1)
HE3aBUCHMO OT TOTO, KaK 3Ta JeTajb pPAcloioKeHa Ha 4YepTeke OO0IIero BHUA.

PacnonoxeHue riaBHOTO BuAa Ul JeTainei, oOpabaThIBaeMbIX Ha CTaHKax
JOJKHO COOTBETCTBOBATh MX TOJIOKEHHIO HA CTAHKE IPH KOTOPOM BBIMOJHSAETCA
HauOOJIbIIIEE KOJIUYECTBO omepanuid (CM. BUHT, OOJIT, BTyJIKa Ha pucyHke 16). Jlis
JieTanell Ha pUCYHKE 1-B 3a rJaBHBIM BUJ ClleAyeT NPUHUMATh (POHTAIBHBIN pa3pes,
Ha KOTOPOM BBISIBJISIFOTCS, HE TOJBKO HapY>KHbIE, HO U BHYTpeHHUE (HOPMbI JETAIIH.

Jl1g Takux neraner BUJl CEPeIn HE HYKEH.

1.4. Oco0eHHOCTH HAHECEHUS PA3MEPOB.

[IpaBuna HaHeceHWsT pa3MEpOB M TpeleNbHBIX OTKIOHeHH omnpeneneHsl ['OCT
2.307-68.

C oCHOBHBIMH TpeOOBAaHMSMU YKA3aHHOTO CTaHJapTa CTYJCHT 3HAKOMUTCS IpHU
BBITIOJTHCHUN TIPEABIAYIUX TpadudecKux padoT, HO 0e3 y4eTa KOHCTPYKTHUBHBIX U
TEXHOJIOTHYECKUX 0a3. Y KaxIoH JeTaln, BXOIAIIEH B COOPOYHYIO CIUHUILY,
CYLLECTBYIOT MOBEPXHOCTHU, KOTOPHIE ONPEAEIAIOT MOJOKEHUE COINPITraeMON C HEH
JeTaau. DT MOBEPXHOCTH HA3BIBAIOTCS KOHCTPYKTUBHBIMH 0Oazamu. B kauecte
Takol 6a3bl MOKET OBITh HE TOJIBKO MOBEPXHOCTH JACTAIM, HO M JIMHUS CHMMETPHH,
oceBas JIMHUA BpallleHus. ba3bl SBISIIOTCS OCHOBHOM [JI1 TPOCTAHOBKH Pa3MEpPHBIX
JIAHUU.

COopouHbIE  YEpTEXKU, BBINOJHSIEMblE B  TUNOrpaduu  H3TOTOBIAIOTCS B
npou3BOJIBHOM  MacmTabe. Ha depreke HaHECEHBI TOJMBKO TabapuTHBIC,

YCTAaHOBOYHBIE U DKCIUTyaTallMOHHBIE pa3Mmepbl. UTOOBI OmpenenuTh Bce pa3Mephl



JeTaJIe, BXOAIIUX B 3Ty COOPOUYHYIO €IMHHMILY, HY’KHO HANTH HA YEPTEKE CaMbIi
OOJBIION MPOCTAaBIEHHBIM pa3Mep, 3aMEepUTh €ro JHHEHMKOM U BEIUYHUHY
IIPOCTABJIEHHOI'O pa3Mepa pa3leiuTh Ha BEIWYUHY IOJYYEHHYIO IPU H3MEPEHHH.
[Tonywaercss ko3pdunment K, Ha KOTOpHIH HYKHO YMHOXKHUTH BCE H3MEPEHHBIC
pasmepsl. lIpu >TOM moOIMydaemble pe3ynbTaThl OKPYTJAIOT 10 LEJIOr0 4YHUCa.
Hanpumep mnpoctaBienssiii pasmep 100 MM. mpu u3mepeHun mnonyudusiocs 30

100
mMm. K=_-#%3,33.3 . [Ipu 3amepe Ha JeTani Kakoro-To pasMepa Monyquin 9 MM.

9K=9%3.3=29.7 MM.,0KpYTJIUB YUCIO OIydrsik 30 MMm.

Bropoii BapuaHT onpeneneHust pa3MepoB — MOCTPOEHUE AUarpaMMsl (puc. 2)

Ha BeptukanbHoi ocu otkiaaeiBaeM 100Mm, Ha ropuzoHTanbHOU - 30MM. CTpoum
NPSAMOYTOJBHUK M IpoBoauM guaroHanb OA. Kaxnapli H3MEpEeHHBIH pa3Mep
OTKJIQJbIBAEM HA TOPU3OHTAIIBHOM OCH MU M3 OTOM TOYKH BOCCTAHABIMBAEM
npssMoyrojibHUK 110 auaroHanu OA. Ilomywaem Touky B, u3 KoTOpoi mpoBOIUM
FOPU3OHTAIL 10 BEPTUKAIBHOMN OCH. [lonyyaem  pasmep NETAIH.
BenuuuHbl npenenbHbIX OTKIOHEHUM pa3MepoB Ul PA3jMYHBIX COCAUHEHUU
U3YyYaloTCs CHEHUaJbHBIMU NpEeIMETaMH HpH MocienyromeM o0ydeHuu. Jlus
BbIpAa0OTKM HaBBIKOB YyKa3aHUs TaKUX OTKJIOHEHHMH Ha YepTexe MOXKHO

BOCITIOJIb30BaThCS YIIPOIICHHOM Tabuiiei 1.

Tadomuna 1.
Bun coenunenust [IpenenpHOE OTKIOHEHHUE
JUUISI Bajia JUIS OTBEPCTHS
IHoaBmxHOE COoeIMHEHNE neranei | eb H7
(mopuIeHb — HUIUHIP)
Henoasu:xHoe mpeccoBOE€ COEAUHEHHE AeTanel | nb H7
(BaJ1 — BHYTpEHHEE KOJIBIIO MOAIIMITHUKA)
HenonsuxxHoe coeauHeHue aeranen ¢ 3azopom | el H10




(OYpTHK KPBIIIKH — KOPITYC)

CBoOoHbIE pa3Mephl AeTanei™ h14; H14

* DTH OTKJIOHEHUS TPOCTaBISAIOTCS TY Hall OCHOBHOW HAJIIUCHIO.

1.7. 3aganue napaMeTpoB HIEPOXOBATOCTH

[[IepoxoBaTOCTh MOBEPXHOCTH SIBJISCTCS OJJHUM M3 MOKA3aTEJICW COCTOSIHUS
MMOBEPXHOCTHOTO CJIOsi AeTanud. Yem MeEeHbIIE IIEPOXOBATOCTh IOBEPXHOCTH, TEM
MEHbIIE TpeHue U wu3Hoc, TeM Beime KIIJ wMexanusma, nOpoOYHOCTH U
AHTUKOPPO3UMHAS CTOUKOCTH JieTanu. OHAKO BpeMs U CTOUMOCTb 00OpPa0OTKU PE3KO
BO3PacTaeT.

[IIepoxoBaTOCT, TOBEPXHOCTH 3aBUCHUT OT MHOTHX (paKTOPOB MaTepHaia
JIeTaH, METO/I0B u PEKUMOB 00paboTKH.
B cBsi3u ¢ TeM, 4TO 3THX 3HAHUI y CTYJEHTOB Ha JJAHHOM JTale OOy4YeHHs HET,

3HAYEHUS MEPOXOBATOCTH PEKOMEHIyEeTCs 3a71aBaTh 1Mo Tabmuie 2

Tabmura 2

[Tapamerp OOpabaTeiBaeMble MOBEPXHOCTU

mepoxoBaTocT Ra Mkm

20...10 OTBEpPCTUS 1101 0OJITHI, COIPUKACAIOIIINECS
MOBEPXHOCTH ((DIIAHIIBI), COMPSATAEMbIE TTOBEPXHOCTH,

UMeEIoITHe OOJIBIIION rapaHTUHHBIN 3230

10...5 pe3b0OBbIE U TIIAJIKKE MOBEPXHOCTU OOJTOB, LIMUIICK,

raek, Hepabo4ue NOBEPXHOCTH JieTaslel

2,5...1,25 OTBepCTUS MO MTUPTHI, 3yObsi 3y0UaThIX KOJIEC

1,25... 0,63 paboune MOBEPXHOCTHU HAMPABIISIOMINX

1.8. TexHuyecKknidi pUCYHOK

OT1oT BU I/I306pa)KCHI/IH ACTAJIN BBIIIOJIHACTCA HAa MHIUIMMCTPOBKE HWJIN 6YM3,FC B



kieTtouky. DopMar sl pUCyHKAa BBIOMpPAET CTYACHT. TEXHHYECKUH PUCYHOK
BBINIOJIHAETCS 0€3 MpUMEHEHHs] MHCTpyMeHTa. [Ipu HeoOxoammocTn M300pakeHue
JIENAI0T ¢ pa3pe3amMu. PUCYHOK BBINOJHAIOT C TeHEBOW IITpuXoBKOMl. IlonpoOuee o
BBITIOJTHEHUN TEXHUYECKOTO PHUCYHKAa CMOTPUTE METOJMYECKHE PEKOMEHAAIUU K

rpaduueckoit pabore Ne§.

2. TlopsiioK BBINOJHEHUS PAadOTHI

I'paduueckass pabora cocTouT U3 Tpex paboOUYMX dYepTexed meraneit u
TEXHUYECKOTO PUCYHKA, KOTOPBIE OMPEENIeT MPEernoaaBareib Mo YepTexy oOIIero
Buja. [Ipu BeinmonHenuu rpaguyeckoit padoTel HEOOXOIUMO:

1. U3yuuts nosyueHHoe 3ananue (pasaen 5.1 MeToauyecKkux yKazaHuii)

2. V3yuuTh mopsiiok BBITIOJIHEHUS 3aAaHus (pasnenst 5.2...5.7)

3. BemonHuth paboTy B TOHKUX JIMHUSX W TMPOKOHCYJIBTHPOBATHCA Y
npenojiaBarens

4. OOBecTH KOHTYPHBIC JTUHUHU Y€PTEkKa M BHIMOTHUTHL OCHOBHYIO HAJIITHCh

5. Cnatb paboTy Ha MpOBEPKY MPENoaBaTEeIoO.

3. Bonpocsl 1711 CAMOKOHTPOJIA

1.YT0 MOXKET ABAATHCA IJIaBHBIM BUAOM JI€TAIIN?

2. Kakue mMOBEpXHOCTH, JIMHUM SIBISIOTCS 0a30BBIMH TIPH TPOCTAHOBKE
pa3MepoB?

3. OT 4yero 3aBUCHUT BEJIMYMHA MIPEJAEIbHBIX OTKIOHEHUN pa3MepoB?

4. Yrto sBHIAETCA OCHOBOW [JIi HA3HAYCHHUS BEIWYHMHBI MIEPOXOBATOCTH

MMOBEPXHOCTH?

4. JlomamiHee 3ajaHue

Breimonnenue qepTexceﬁ 3-x ,I[CTaJIGﬁ N TCXHUYCCKOI'O pUCYHKaA ACTAJIN.

5.Cnucok Jurepatypbl



OcHoBHas:

1. Enunas cucrteMa KOHCTPYKTOPCKOM — JOoKyMeHTaruu. (OCHOBHBIC
nonoxeHus. - M.: M30. Crangapros. 1982. - 352 c.

2. Yexmaper A.A. CrpaBoyHUK IO YEpUYEHHUIO: ydeOHOE Mmocobue s
cpeanero npod. O6pazosanus 2018, 336¢.

3. benonoroa H.A. Haueprarenbnas reomerpusi: yueOHoe mocobue s
cryaentoB 2018r 92ctp OBC Jlanb

4. bopucenko W.I'. UWmxkenepnas rpaduka. [eomerpuyeckoe u
npoekimonHoe uepuenne Cubupckuii ¢enepanbubiii yHuBepcutrer 200ctp 2020
ObC Jlanb

5. HNutepHet pecypcel-www.edu.ru

I'pa¢mueckas padora Ne2l
Tema: BrinonHeHME KWNHEMATUYECKOM CXEMBI y3Jia CTAHKA;
IIpoapo/xuTeILHOCTB: 6Uaca
Heas padorsbi: ChopMmupoBaTh YMEHHS YUTaTh WU BBHINOJIHATH KUHEMATHYECKHE
CXeMbl 000pY1I0BaHUS
MarepuajibHOE M JOKYMEHTAJIbHOE 00ecreueHmne
1. Meroanueckoe nmocodue Jjisi BHINOIHEHUS pabOThI
2. IInaHmieTsl, CTEHABI

3. OOume u TeopeTHIeCcKue MocoOus Mo TeMe padoThI

1.0011ue cBeIeHusd 0 cxeMax

Paznuunbie CXEMbI, IIPUMCHACMBIC JJIA 1/1306pa>1<eH1/151 HSI[GHHﬁ, ITIO3BOJIAIOT



ObIcTpee pa3o0paThCsi B MPHUHIUINE U TOCIEIOBATEILHOCTH JJIEMEHTOB TOTO WIU
WHOT'0 yCTPOMCTBA.

Cxemamu Ha3bIBAlOT KOHCTPYKTOPCKHE JOKYMEHTBI, Ha KOTOPBIX COCTaBHbIC
YacTH W3JIETUsl, UX B3aMMHOE PACIOJIOKEHUE U CBSI3M MEXAY HUMHU H300paKeHbI
ycinoBHo. ['OCT2.701-76 ycranaBnuBaeT BUJBI M TUIIBI CXEM, UX OOO3HAUYCHUE U
oO1re TpeOOBaHMS K BBIITOJIHEHUIO CXEM.

B 3aBucumMocTM OT XxapakTepa OdJIEMEHTOB W JIMHUW CBSA3HM  CXEMBI
noapaznenstorcss Ha  Buabl:  kuHematudeckue (K), ruapasmuueckue (D),
ITHEBMATUYECKHE (I7), BJICKTPUYECKUE D) 51 IpyTHe.
B 3aBucumocTH OT mNpeaHa3sHAYEHUs CXEMbl JEISATCA Ha BUIbI M 0003HAYAOTCA
uuppamu:

A) CrtpykrypHble cxeMbl (1udpa 1)- mokaspiBalOT OOIIYH0 B3aWMOCBS3b
COCTaBHBIX 4YacTe W3ACNMs U  BBIYEPUMBAIOTCS  MOPOCTHIMU  (uUrypamu
(MpAMOYTOJIBLHUKAMH ) U TIPSIMBIMU JINHUSIMU;

b) ®ynxkuuonanbHble cxemMbl (mudpa  2)-MOKA3bIBAIOT  MPOIIECCHI,
MPOTEKAIOIIUE B U3/CIIHH;

B) IlpunnunuanbHblie cxembl (mHdpa 3)-onpenensioT MOJHBIA COCTaB
AJIEMEHTOB HU3JCIHS U CBA3b MEXKIYy HUMHM, JaBas NPEACTaBICHUS O MPHUHIIUIEC
JICUCTBUS U3OCIINS;

I') Cxembl coenuHennii (MOHTaXHBIC)- TTOKA3BIBAIOT COCIMHEHUSI COCTABHBIX
yacTel M3JeNMsd U MeCTa NPUCOEAMHEHUS BBIBOJIOB, BBISBISAIOT MPOBOJA, Kabenwu,
BOJIOTIPOBOJIBI M X apMaTypy (mudpa 4);

1) Cxembl noakawdenuil (uudpa 5)- MOKa3bpIBAIOT MECTa MOAKIIOYEHUM
V31T,

[Mudp cxembr coctoutr u3 OykBbl W 1Upel. Hampumep kuHemMaruueckas
NpUHIMIHANbHAs cxema ooo3Hauaercs K3.

CxeMblI BBITIOJHAIOTCS Ha JIUCTaxX o0miero (oopmaTta ¢ OCHOBHOM HAJIIMUCHIO IS
YEPTEIKEU U CXEM.

[Ipy BBIMOJHEHHM CXEM HE COOJIIOAAIOTCS MaclITalbl, JACHCTBUTEIHHOE

PaCIIOJIOKCHUC COCTABHBIX yacTeu HU3ACINA MOXKCT Ha CXCMC HC YUUTBIBATLCA, WUJIN



YUUTBIBAThCS IPUOIUZUTEIBHO.

DneMEeHThI, BXOJSIINE B COCTaB U3JIEINH, U300pa)kaloTcsi B BUJE YCIOBHBIX
rpaguueckux o0Oo3HaueHuM, ycraHoBieHHbIX craHaapramu ECK/[. Cxeme
pUCcBauBaeTCa 0003HAUCHHE U3ENNSI, KOTOPOE U300paKEHO Ha CXEME.

Kunemaruueckast NPUHIHNTHAIbHASA cxema
B tabnuue 1 npuBeneHs! ycaoBHbIE TpadUUecKUe 3JIEMEHThl MallliH U MEXaHHU3MOB
JUISl TPUHUUIIHAIBHBIX CXEM.

KunemaTnueckue cXembl YCTAaHABIMBAKOT COCTAB MEXAHU3MOB U IOSCHSIOT
B3aMMOJICUCTBHE MX dJEeMEHTOB. KaXIblii 37eMeHT, W300pakKeHHBIM Ha CXeMe
YCIIOBHO, JIOJDKEH MMETh CBOE OOO3HAauY€HHUE: MOPSAKOBBIM HOMEp WM OyKBEHHO-

uudpoBoe 0603HaueHUE (PUCYHOK 1)

2. BbinosiHeHune padoTbl

2.1. TlomyuuTb 3a1aHuE y TIpenogaBaTes
2.2. Bpl 4epTUTh KHHEMATUUYECKYIO CXEMY U3JETUS B TOHKUX JIMHUSX
2.3. IIpOKOHCYIBTUPOBATHCA Yy MPENOAABATEIS

2.4. 3aKOHYMTbH BBHINOJIHEHUE CXEMbI U OPOpPMIIEHHE YepTexa

3. Ucnoab30BaHHaA quTEpaTypa:

I.Uexkmape A.A. CnpaBoyHUK TIO YEpUYCHHUIO: YyueOHOe Tmocolue st
cpeanero npod. O6pazopanus 2018, 336¢.

2.benonoroBa H.A. HaueprarenbHass reoMerpus: yuyeOHOE mocoOue ist
cryaentoB 2018r 92ctp OBC Jlanb

3.bopucenko WU.I'. UnxxenepHas rpaduka. ['eomeTpuieckoe U MpOEKLUUOHHOE
yepuenne Cubupckuii penepanbubiii yauepcuteT 200ctp 2020 IbC Jlanb

4 VatepHet pecypcel-www.edu.ru
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