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I'paduueckas padora Nel
TEMA: YeprexHbie mpuQThI

Bpems Ha pa0dory-4 yaca

IEJb U COAEP)KAHUE I'PA®UYECKON PABOTHI.

BrinosiHeHne pa®oThl MpeaycMaTpUBaeT U3yUYEHHUE CTYIEHTaMU TOCYAAapCTBEHHBIX
cranaaproB ECKJ] na dopmarbl, macimitaObl, JUHUHM, YEPTEKHbIE MIPUPTHL, TO €CTh
OXBAaTbhIBAET MpUMEHEHHUE 00X paBuI YepyeHUsl.
Pa6ora wag I'P 1 omnwupaercs -Ha rpaduueckue 3HAHUS U HABBIKM, MOJYYEHHBIE
CTyJl€HTaMHd B IIKOJE MpPU H3YYEHUH UYEpUYEHUS U TIEPBOM 3aHATUU MO JIAaHHOMY
peIMETY.

PaGora cocrour u3 odopmiuenuss aucra ans [P dopmarom A4, Hanucanus
pasmepom mipudrta 10 andaBuTa MPONMMCHBIX M CTPOYHBIX OYKB, HU(PpP M HEKOTOPHIX

3HAKOB, MPUHATHIX MPU OPOPMIICHUHU YEPTEXKE, HAITMCAHUS TEKCTa IPUPTOM

2. IlpaBuua opopMjieHUs YepTekKa.

PaGota Beimonuserca Ha ¢popmare A4 I'OCT 2.301-68 (CT C2B 1181-78), pazmep
kotoporo 210x297 mMm. Ha ¢opmare m3oOpakaeTcs pamka TOJIS 4YepTexka, KOTopas
oTrcTynaet oT pamku ¢opmara cieBa 20 MM CO BCEX OCTaJbHBIX CTOPOH Mo 5 mm. B
HIKHEW 4YacTH BIUIOTHYIO K pamke (opmara momemniaeTcsi OCHOBHAsT HAAMUCh ¢opma,
rabapuTthl U 3amoHeHne kotopoit ycranosiensl ['OCT 2.104-68 (CT COB 6306-88). B

BEPXHEM JIEBOM YIIIy ITOMEIIAETCS TOMOTHUTEIbHAA HaAnuCh (puc. 1).
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B rpadax ocHoBHOI Haanucu (pUc.2) CTYJEHT YKa3bIBAECT:

B rpade 1 - HaumenoBanue uznenus (B I'P 1 - «Lpud el ueprexHbie»)

B rpage 2 - o6o3nauenue gqokymenrta no 'OCT 2.201-80 wnu no npuHsaToit popme(
cM. puc 3)

B rpade 3 - o60o3nauenue marepuana neranu ( B ['P 1 He 3anonusiercs).

B rpade 6 - MacmTab, B KOTOPOM BBINOJHEH YepTeK (B COOTBETCTBUHU
¢ 'OCT 2.302-68).

B rpade 7 - mopsiakoBbeIii HOMep JHcTa (€C/IM YepTeX BBIMOJHEH Ha OJHOM JIHCTE
rpada He 3anoJIHIeTCS).

B rpade 8 - obmiee yucio MUCTOB uepTexa MaHHOTO u3Aenus (rpady 3amoaHSIOT
TOJIbKO Ha MIEPBOM JIUCTE).

B rpade 9 - HanMeHOBaHME WM WHJEKC TPEANPHUSATHS, BRITYCTUBIIETO YepTek. Ha
y4eOHBIX UepTexax MpOoCTaBIsIeTCsI HHEKC Tpymibl (Harpumep: ['p.22 TM).

Bce Haanucu BBITIOHSIOTCS TIO cepenuHe rpad.

HKTY. AT 01 02. 003

01-Ne rpadpuueckoii paboThI
02- Ne mo xxypHaiy
003- Ne BapuanTa paboThI

puc. 3

Bce OykBenHble u 1upoBbIe HAAMUCH HA YepTe K€ BceX rpaduyeckux padot
BBITIONHSAIOTCS uepTexHbIM mpudTom mo [OCT2.304-81. B ocHOBHOM HaAMKCH:

— rpadsl 1;2;6;9 - 3amonHAOTCS MPUPTOM pazMepoM 7;

— rpada 3 - 3anmonHseTCA WIPUPTOM pasMepoM 5;

- OCTaJIbHBIE rpadml - mpudTom pasMepoM 3,5 MM.

B nmomomHWTENBHON HAANWCH TUIIETCS TOXe 4To W B Tpade 2 (puc.3), HO C

moBopoToM Ha 180°.

3. BbinonneHue rpaguyeckoii padoTsl



I'padpuueckas padora Nel comepkutr pycckuil andaBUT NMPOMUCHBIX U CTPOUYHBIX
OyKB, apaOCKUX LH(p MPUHATHIX B YEPTEXkKaX, BHIIIOJIHEHHbIE MIPU(TOM pasmepoM 5, 7 u
10..

YeprexoM Ha3bIBalOT TaKOE M300paKEHHE NpPEIMETa Ha IJIOCKOCTH, IO KOTOPOMY
MO>XKHO CyIUTh 0 ero bopme, YCTpOICTBE, napameTpax u
pa3mepax.

Cornmacho T'OCT 2.204-81" Haamucu, HAHOCHMMBIE HAa 4YEpPTEXKE M HA JPYTUX
TEXHUUYECKUX JOKYMEHTAX, BBIMOJIHAIOTCS MIPU(PTOM ¢ HAKJIOHOM 75° uiik 6€e3 HakJoHa ¢
tommuHod ymHUH  2:14 (tum A) wm  1:10 (tun  B) pasmepa mpudra.
Pasmep mpudra omnpegenser BbicOTa MNPONUCHBIX OyKB B MM, H3MepsieMas
NEPIEHIUKYISIPHO OCHOBAHUS CTPOKHU.

B yueOHbIX paboTax HaaMuCH BBINOJHSIOTCA Hmpudrom tuna b ¢ HakimoHoM 75°.

[TapameTps! mpudTa npuBeaeHs! B Ta0IUIE 1.

[Tpumeyvanus:

OO6pa3er BoimosiHeHus OYkB U 1Udp Tuna b ¢ Haknonom 75° nmpuBeneH Ha puc. 3. Ha
HEM TakKe I[I0Ka3aHO BBINOJIHEHUE  BCIIOMOTATEIbHOM  CEeTKH, 00pa30BaHHOMN
BCIIOMOTATEIbHBIMA TOHKUMH JIUHUSIMHU, B KOTOPYIO BHHCHIBatOTCS OykBbl. Illar
BCIIOMOTATEIbHBIX JIMHUM CETKH OMPENEISIeTCSs B 3aBUCUMOCTH OT TOJIIEHBI d JIMHUI
mpudrTa.

Tommuuaa nuaui mpudra d ompeaenseTcs B 3aBHCHMOCTH OT THIIA U pa3Mepa
mpudTa cormacHo Tabm. 1.

Pa3mepsl Takux mapameTpoB mipudTa, KaK pacCTOSTHUE MEXAy OyKBaMH B CIOBaXx
«a», BBICOTA CTPOUYHBIX OYKB «€», MHpPHUHA OYKB I MU(PP «J» MUHUMAIBLHOE PACCTOSHUE
MEXJy CIIOBAMH «€», PACCTOSHUE MEXIy .OCHOBaHUSMHU CTpok «b», mms mamboiee

MpUMEHsIEMBIX pa3MepoB mmpudra tuna b cnenyer 6pars u3 Tadm. 1.
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Puc. 4

Jis HanmwcaHus Tekcta ImpudToM pasMepa S5, BMECTO CETKH, KaK Ha pHC.
UCIIOJIb3YIOT YIPOIICHHYIO CETKY, Ha KOTOPOW MPOBOISAT TOPU3OHTAJIBHBIC JIMHUW IS
pa3mepoB h, ¢, b kak Ha puc. 3 U HECKOJIbKO HAKJIOHHBIX JIMHUH MMOJ YriIoM 75Tpan , s
TOTO, YTOOBI HE COMBATHCS C 3aJaHHOTO HAKJIOHA OYKB | ITUGD.

Bce Hanmnucy BBITIOMHAIOTCS OT PYKH.

ITpu BeimonHenuu ['P Heo6xoaMMoO 0OpaTUTH, BHUMaHUE Ha:

1. pasHyro mupuHy OyKB

2. TPaBWIbHOCTH UX HAMKMCAHMUS,

3. paccrosinue Mexay OykBamu (0HO ymeHbIaetTcs mexay OykBamu ' u JI; Cu T
U T.J.)

4. TpaBWIBHOCTH HAMMCAHUS IUGP

[Tocne BbIMOJNIHEHUS pAOOTHI B TOHKUX JIMHUSX M TMPOBEPKHU TMPETOJaBaTEIIEM,
00BOJIKY BBITIOJHSIOT MSTKUM KapaHIaIIoM.



Tabnuua 1 HlpudTel yepTexxHble BBIMTOJHSIIOTCSA OA YIJIOM 75 rpagycos.

Ne mpudra 35 |5 7 10
[IponucHbie OYKBHI : 35 |5 7 10
BBICOTA

mupuHa 0ykB, kpome A, K, M,ILII,bL IO 2 28 |4 5,7
st 6yks K, @, 1L, HO 3 43 |6 8,6
st OykB A,M 25 |36 |5 7
CrtpouHbie OYKBHI: 25 |35 |5 7
BbICOTa OYKB, Kpome O, B, 1, P, Y, G

BbICOTa OYKB O, B, 1, p, Y, & 35 |5 7 10
muprHa OyKB, KpoMe XK, M, T, ¢, 111, III, b, 1O 15 |21 |3 4,3
mupuHa OyKB XK, T, ¢, 111, I, b, O, 25 |35 |5 7
Hudpsi: BeicOTa 35 |5 7 10
mupuHa nuudp, kpome 1 2 28 |4 5,7
Tonmuua nmununit Oyke u udp 1/10 Ne mpudra 0,35 10,5 |0,7 [1.0
Paccrosaue mexay OykBaMu 1 14 |2 3
Paccrosinue Mexay cioBamMu: HE MEHEE IIUPUHBI OYKB

PaccTrossHrEe MeX Ty OCHOBaHUSIMH CTPOK HE MEHEe 53 |75 110,515

[Tpu 3anonHeHny TabaUIl OYKBBI M ITU(GPHI HE JOJKHBI KacaThCs JTMHUN TaOJIHITBI.

4. Bomnpocsl 1JI CAMOKOHTPOJIS.

Yro Takoe, popMar JUCTa YepPTEKa, YEM OH OIpeaesieTcs?
Urto Takoe OCHOBHBIE M BCTIOMOTATEIbHBIE (POPMATHI, KaK UX MOTYIUTH?
Yro Takoe macmtab n3obpakenus Ha yeprexxe? Kakue macmradbr Ber 3naere?

Kaxkue tunst yeptexxubix mpudToB Ber 3naere?

o B~ 0D P

Kakoii pazmep siBisieTCs UCXOAHBIM, JI ONPENEICHUS Pa3MEPOB 2JIEMEHTOB OYKB

u uudp ueprexHoro mpudra?
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Cnmncok peKkoMeHyeMOou JJUTepaTyphbl.

l.UekmapeB A.A. CnpaBOYHUK [0 YEpUYEHHUIO: yuyeOHOEe mocobue aiisg cpeaHero mpod.
O6pazoBanus 2018, 336¢.

2.benonorosa H.A. HaueprarensHas reomerpusi: yueOHoe nocodue ansa cryaeHTon 2018r
92ctp ObC Jlanb

3.bopucenko WN.I'. UmxenepHas rpaduka. 'eomerpudeckoe U MPOSKIIMOHHOE YEPUCHHE
Cubupckuii penepanbubiii yausepcuteT 200ctp 2019 DbC Jlanb

4. NaTepHeT pecypchl-Www.edu.ru

I'padpuueckas padora Ne2

Tema: BeinojiHeHue COHpH)KeHI/Iﬁ H ACJICHHUC OKPYXHOCTU HA PABHBIC YaCTH,.

Heabp pabdorbli: DopMHUpOBaHWE YMEHHI  BBINOJHEHUS COMNPSDIKEHUNH MEXKIY
OPSAMBIMU, IPSIMBIMU U IyTaMH, MEXAY IABYX AYT U JEJIEHUSA OYyT OKPYKHOCTH HA pPABHBIE

qacCTu.

ITpogomxuTenbHOCTH: 4 yaca

1. MarepuajibHO€e 1 JOKYMEHTAJIbHOE o0ecneyeHme:

1.1. 3ananus Ne2 o BapHUAHTaM
1.2. Metoauyeckue pEKOMEHIAIMM 1O BBHIMOJHEHWIO Tpaduueckoir  pabOTHI

1.3. Ilnakatsl «/lenenue okpyKHOCTUY, « COMPSIKEHUS

2. O01mme U TeopeTHYECKHUE MOJT0KEHHUS MO0 TeMe 3aHSITHii
2.1 enenue OKDYIUCHOCU Ha pasHbvie yacmu.
OTU ACUCTBUS YacTO MPOU3BOIATCS MPHU BbIYEPUMBAHUU (JIAHUEB, KPBIIIEK U
IPYTUX MoA00HBIX JeTaJeH.

2.1.1 [lenenue oxpyoscnocmu Ha uemwvlpe U  B0CEMb  DPABHBLIX  UACMEl.



IlocTpoeHME  OKpYKHOCTM  HAYMHAETCA C  MPOBEIECHUS  JBYX  B3aMMHO
MEPIEHINKYJIAPHBIX OCEHM, KOTOpPBIE OIPENEIAIOT LEHTP OKPYKHOCTH M CaMU JEJAT
OKpPYKHOCTb Ha 4 vactu. /[[ns nenenus Ha 3 yacTell HYKHO, B35IB LICHTPAMU TOYKH 1u 3,
IIPOBECTH [BE IEpeceKaromuecs Ayru. I3 Touku mepecedeHust MpOBECTU JIMHHUIO 4Yepes

LEHTp oKpykHOocTU. Haxonum Touku 2 u 6. AHasiornuno ctpouM 4 u 8 (puc. 1).

2.1.2.  Jlenenue  okpyxcHocmu Ha nAMb U CeMb  PABHBIX  YACMeEl.

IIpu nenenune Ha 7 yactel (puc.2) U3 TOUKKM A paJiiyCOM PaBHBIM PAAUYCy ITOU
OKPYXKHOCTU MPOBOJAAT AYIy, MEPECEKAIONIYI0 OKPYXHOCTh B TOouke N. M3 Touku N
OMYCKAaOT MEPNEHINKYJISIP Ha TOPU30HTAIBHYIO OCEBYIO JUHUIO. JITNMHY nepneHanuKyspa

NC OTKJIAABIBAIOT OT TOYKHU 1 cemb pas.
17

Jns nenenus Ha 5 yacted (puc.3), Tak K€ Kak MpU JIEJIEHHE Ha 7 4YacTeil CTPOSIT
nepneHaukyisap Ne. 13 touku C paguycom Cl nmpoBonat ayry 1m. U3 touku 1 paanycom
1m npoBogsAT Ayry M2 10 nepecedyeHus: ¢ OKPYKHOCTbIO. Touku 1 U 2 — HCKOMBIE TOUYKH.
Xopna 1-2 pasHa 1/5 okpyxkHoctu. [nuHy X0pabel 1-2 OTKIAaIbIBAlOT HA OKPYKHOCTH H
HaxoJ4T TOYKH 3.4,5.

Hyroii cioco6-crioco6 xopa. Jlnamerp OKpyKHOCTH YMHOXAOT Ha KOA(QUIEHT
K, cooTBercTByrOmMI 4YUCIy AENEHUW, MOJy4Yas NOPU 3TOM JJIMHY XOPJIbl, KOTOPYIO

OTKJIaAbIBAIOT HUPKYJICM Ha OKPYKHOCTH II pas.



Tabnumal

Konuuecmeo uacmeii okpysrcrnocmu Koagppuyuenm K
3 0,87
5 0,71
6 0,5
7 0,43
9 0,34
10 0,31
11 0,28

2.2. Conpsocenus

ConpspkeHreM Ha3bIBalOT TUIABHBIA TEpexoj OAHOW JMHUHM B Jpyryro. Touka
COTIpsDKEHUS - 001asi ToUuKa, B KOTOPOU OCYIIECTBISIETCS MIaBHBIN MEpeXo/l.

2.2.1 Conpsicenue oyau u KacamenbHoll u 08yx oye.

Touka compsokeHuss M JIyrd ©W  KacaTedbHOM HAXOAUTCS B OCHOBAaHUU
MEePNEeHAUKYJIApa, OIMYIICHHOTO W3 IIEHTPAa OKPYKHOCTH Ha TmpsiMmyro Am (puc.4).
Touka conpsikeHust ABYX AYT paauycoM R u R1 HaxoauTcs Ha mpsiMOW COEIUHSIONIEH /1Ba

uentpa ayr 0 u 01 (puc.5).

M
D,

Puc.4 Puc.5

2.2.2. Conpsocenue 08yX CHMOPOH NPIMO2O, OCMPO2O UIU MYNno2o0 Yyeid.

LIGHTp AyIru COIPsAKCHUA AOJKCH HAXOJHUTCA Ha pPaCCTOAHHH. paauyca AyIn



COIIPSDKEHUSA OT KaXIO0M U3 CTOPOH ytia. [IpoBoasT nABe IMHUM NapajliieIbHbIE CTOPOHAM
yriaa Ha pacctossHuM R ot cropoH. Touka nepecedyeHus TUHUMA SBISETCS LIEHTPOM AYTH

conpspkeHust 0. [lepnenaukynsapsl u3 neHTpa 0 Ha OOKOBBIE CTOPOHBI ONMPENENSAT TOUKHU

comnpsikeHus N u M (puc.6).

2.2.3 Conpsorcenue oyau u NPOU380IbHOU NPAMOLI.

Hentp nyru comnpsixkenuss O JOJKEH HAXOAMUTCS HA PACCTOSHUM pajuyca yTH
CONPSHKEHUS OT MPSIMON U comnpsAraeMoin Iyru. IIpu mocTpoeHnu HyKHO MPOBECTHU JIMHHH,
OTCTOAIIME HAa OAMHAKOBOM pacctosHuM R ot nyru ¢ pagmycom R1 u nentpom O u
PAMOU JINHUU.

s myru 310 Oyner BTopas ayra ¢ paguycoM R — r. [l mpsMoi — mapasuiesibHas
npsiMasi Ha paccTostHUM ' oT 3amaHHOM. Touka mepeceuenus 01 OyaeT meHTpoM Iyru
conpsbkeHusi. TOYKM COMpPSDKEHHS — TOoYKa c2, oOpasylomasics Mpu MepecedeHuu Iyru
orpeskoM OOl, wu Touka c¢3 — nmepneHaukyinssp wu3 0 K  [OpsSMOK.

puc.5.




2.2.4. Conpsoicenue 08yx oye

[Ipu BHemHeM conpsbxkenuu HeHTpbl O1 u O2, conpsraembix Ayr paauycom R1 u
R2, nexar BHe compsiraemoi ayru panumyca R (puc.8a). Llentp myru compsixenus O
JOJKEH HaxoAuTcsl OT oOoux Ayr Ha paccrossHuu R. [lns onpenenenuss touku O u3
uentpaOl npoBoaum nyry paauycom RI1+R, a u3 nentpa O2 — ayry paguycom R2+R.
Touka nepeceuenns — nentp O nyru conpsixenus. Eciu coennauts neHTphl Ol 1 O2 ¢ O

MPSIMBIMH JINHUAMM, OHU TIEPECEKYT OKPY>KHOCTU B Toukax M u N (Touku conpsxeHus).

al )

puc.8

2. Ilpu BHYTpEHHEM CONPSDKEHHM IIEHTPHI YT JieKaT BHYTPU AYTH COTPSIKEHUS
(puc.80). [TosTomy paccrosinus ot 1ieHTpoB O1 u O2 conpsaraemeix ayr a0 uedarpa O
nyru conpsbkenust oyner ompeaermsatcs R-R1 u R-R2. TlpoBenenne ayr mosrydeHHBIMU
panuycamu omnpeznenser ueHtp O3 compsiraemoit nyru. [IpsiMble mpoBeeHHbIE U3 TOYKHU
O3 uepe3 nentpel Ol m O2 10 mnepecedyeHHs] € OKPYXKHOCTSAMH ONPENEIUT TOYKHU
CONPSHKEHUS YT

3. Ilpu cmemanHOM comnpsbKeHHUH (pUc. 8 B) 7Sl OJHOM AYTH 3TO OyAeT BHEITHUM
CONpsHKEHWEM M JIyra W3 LEeHTpa mpoBoauTcs paguycom R-R1, ans gpyroit nyru —
BHYTPEHHEM CONpsHKEHUEM u Jyra MIPOBOJIUTCS paauycom
R-R2. Touka nepecedenus ayr O2 — eHTP AYTH COMPSHKEHUS.

BapuanTbl 3a1anuii mpuBeaeHbI B uteparype ( 2 ctp.19-24)

3. Ilopsinok BbINOJHEHHS PadOTHI.
3.1 TlomyuuTh 3agaHus y IPETIOIaBATEIIS.
3.2 TloaroroButh Gopmat A4 st pabOTHLI.

3.3 Omnpenenuth TabapuTHBIE pa3Mepbl YepTeka W pa3METUTh €ro Ha Qopmare



TaK,

9TOOBI OBLIO MECTO JJIsl TPOBEACHUS Pa3MEPHBIX JIMHUH.
3.4 IlpoBecty OCH U LICHTPAJIbHBIEC JTUHUU.
3.5 TlocTpouTh B TOHKUX JHMHHUIX OKPYKHOCTU AYTH, MIPSIMbIE JTHHUU.
3.6 Tloctpoutsb compsiKeHusl.
3.7 W300pa3uTh BEIHOCHBIE U pa3MEPHbBIC TUHHUU.
3.8 moka3zaTh paboTy MpenoaBaTelo AJsl IPOBEPKHU.
3.9 OO0BecTH JIMHUU KOHTYpPA JI€TaH.
3.10 IlpocTaBuTh pazMepsl.
3.11 3anonHUTH OCHOBHYIO HA/ITUCh.

3.12 noka3zaTh pe3ysbTar paboThl MpernoaaBaTeo.

4. Jlomannee 3ajaHue.

4.1. 3aKOHYUTD rpaPUUECKyIO padoTy.

4.2. IlonroroButs popmat A3 st I'P Ne3

5. Bonmpochl 1J11 CAMOKOHTPOJIA.

1

2
3
4.
5

. Kak mogenuth Okpy>XHOCTb Ha 3 u 6 yacreil.

Uto Takoe comnpsikeHue?

. UTo Takoe TOoUKa CONpPSIKEHUs?

I'ne noymkeH HaXOAUTCA LEHTP CONMPSKEHUS MPSIMBIX TEPECEKAIOIIUXCS TUHUHN ?

. I'me 1momkeH HaxXxoAUThCS IEHTP CONPSOKEHUA JBYX Jyr MpPU: a) BHEIIHEM

conpsbkeHUU? 0) BHYTPECHHUM COMNPSIKECHUN?

6. Pexomenayemas qureparypa.

l.UexmapeB A.A. CrnpaBOYHHK IO YEepUyEHHUIO: yuyeOHOe MmocoOue Mg CpPeaHETO

mpod. Ob6pazoBanus 2018, 336¢.

2.benonorosa H.A. HauepratenpHas reomeTpusi: yaeOHOE TTOCOOHME NIt CTY/ICHTOB

2018r 92ctp OBC Jlanb

3.bopucenko W.I'. Hmxenepnas rpaduka. [‘eomeTpuueckoe U MPOECKIMOHHOE

yepuenue Cubupckuii penepanpapiii yauepcuteT 200ctp 2014 ObC Jlanb

4. VatepHeT pecypchl-www.edu.ru



I'pad¢mueckas padora Ne 3

Tema: YKIOHBI, KOHYCHOCTH, JICKAJIbHbIE KPUBBIE.

Hean padorbi: PopMUpOBaHUE YMEHHI BBIIOJIHATH PACUETHI U IOCTPOCHUE YIJIOB,

KOHYCOB, MapadoJ1, ciupaiu Apxumena.
Ipoxo/kuTEeNBLHOCTH:4 Haca
MartepuajibHOe U JOKYMEHTAJIbHOE o0ecredeHue,
1. 3apmanue mo BapuaHTaM
2. Meroandeckue peKOMEHIAIMH 110 BBITTOJTHEHUIO rpadudeckoit paboThl.
2. TlnakaTel: «YKJIOHBI, KOHYCHOCTHY, «JI€KalbHbIE KPUBBICY.
1. O0mue U TeopeTUIECKHUE MOJOKEHUS 10 Teme rpadudyeckoii padoThbl.
1.1. TlocTpoeHue YKJIOHOB

[ToBepxHOCTH neTaneld 4acTo MPEACTABISIOT COOON TUIOCKOCTH, PACIONIOKCHHBIC
HaKJIOHHO ApYr K Ipyry. Hampumep, B JUTBIX M IITAMIOBAaHHBIX AECTAISAX, B U3AEIUSAX
npokara (nByTaBpOBas OaJika, HIBEJLIED, penbe u 1p.)

BennunHa HakJIOHa OJHOW JIMHUM OTHOCUTENIBHO APYTrOW HA3bIBACTCS YKJIOHOM U

oTpeJieNsieTCsl TAHTeHCOM yriia Mexxay Humu (puc. 1 a). Ha deprexxe ykioH MOXeT ObITh

3aJiaH MpocToit Apoosio (puc. 1 0) wim B mporeHTax (puc. 1 B).

<20% A

> 04

20
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Puc. |




3HaK YKJIOHA - €ro BeplIIMHAa JOJDKHA OBbITh HalpaBjieHa B CTOPOHY YKJIOHA -
HAaHOCAT Iepell pPa3MEpPHBIM YHUCJIOM, pPAacCIloJaraéMblM WIH HENOCPEICTBEHHO Yy
M300paKEHUS TOBEPXHOCTU YKIIOHA, WJIM Ha TMOJIKE JIMHUU - BBIHOCKH (puc. 16, B)
He3HaunTenbHbli  yKJIOH HAa  4YEpTEKE  IOKA3bIBalOT C  YBEJIMYECHUEM.
Ha puc. 2 nokazaHo mocTpoeHrne BHYTPEHHEN I'paHM BEPXHEN MOJIKM IIBEJUIEPA.
Tak kak ykioH paBeH 10 %, moctpoen BcioMorarenbHblil TpeyroasHuk BC/I ¢ karetamu
10 1 100 mm (MoxHO B3sTh 5 11 50 MM u T.11.). Tanrenc yrna npu Bepiune C pased 1: 10
nmm uHade 10% - HOomy ykiony rumnoteHy3bl CJI xk karery CB. Uepe3 Touky A,
ONPEEIAIONIYI0 MECTO U3MEPEHUS TOJIIIMHBI MOJIKH, IIPOBEICHA NpsAMasi, napaielibHas

CI[ BcrniomorarenbHbIM TPCYTOJIbHUK MOXCT paClIojIaraTbCa U B CTOPOHE OT ITOJIKHU.

Kil. i

1.2. ITocTpoeHue KOHYCOB

Konyc BpamieHust onpenenstor Ba pa3Mepa, YCEUCHHBIM - TpH, 3a1aBacMbIX B
3aBUCUMOCTH OT yCIIOBHH pa3HbIM O00pa3oM: yrjoM WIW OJHUM W3 JUAMETPOB (Yarie

BemunHOM JI - IS Hapy»XKHBIX KOHYCOB WM d -IJisi BHYTPEHHHX) W pasmepom L -mimHa

KOHYycCa (puc. 3).
L Ly
of?
oY o
o ey - 9
e
i
le 3
puc. 3

Konycnocts (C) ompenensercs Kak OTHOIIECHHE Pa3HOCTH IUAMETPOB JBYX

IMOIICPCUYHBIX CCUYCHUI KOHYCa K pPacCCTOAHHIO MCIKOY HHMMH.



C:ﬂiﬁzztgﬁ

E 2 T. €. KOHYCHOCTb paBHa YABOCHHOMY YKJOHY oOpa3yromen

KOHYCa K €T0 OCH.

Tadoauua 1 Haubonee BcTpeuaronyecst KoHyca:

KonycHocts | Yroia konyca | [IpumeHeHue

1:50 1° 8' 45" Konunueckue mtud 1o

1:20 2° 51' 51" KoHychI B INTUHIENAX CTAHKOB

1: 10 5° 43' 29" KoHI11bI BJIOB 3JIEKTPUYECKHUX MAILUH
1:1,866 30° 3a)KUMHbIE IAaHTH, PPUKIIMOHHBIE MY(PTHI
1: 0,866 60° LleHTpBI CTAaHKOB, IIEHTPOBBIC OTBEPCTHS

KOHYCHOCTL MOJKET OBITh 3aJaHa OTHOHWICHUCM JIBYX YHCCII HIIH ,HGCHTPI‘-IHOﬁ

npoObto (puc.4 .)

puc. 4

3HaK KOHYCHOCTH, OCTPBIH YIoJl KOTOPOTO JOJDKEH OBITh HAIpPaBJIICH B CTOPOHY
BEPIIVHBI KOHYCa, HAHOCAT nepen pa3MepPHBIM YHCIIOM.
[Ipn moctpoeHun odepTaHus KOHYCa, 3aJaBAEMOr0 KOHYCHOCTBIO, JJIMHHOW H
OJIHUM W3 JHUAMETPOB, BTOPON JHWAMETP BBIYUCISAIOT 1O (opMysie WIU C TOMOIIBIO
BciomorateiabHoro tpeyroipHuka BCJl, kaTteTbl koToporo otHocaTcs kak 1:20 (puc.4a).

Jlanplile mOoCTyNnaroT Tak K€, KAK U MPHU NOCTPOCHUHU YKJIOHOB.




1.3 ITocTpoenne napadoJibl

[TapaGona - MHOXKECTBO TOYEK IJIOCKOCTH PaBHOYJAJIEHHBIX OT TOUKH ((poKyca) U
PSIMON (IUPEKTPUCHI), JIEKAITUX B 3TOH K€ IMITOCKOCTH.

1 .Iloctpoenue mapabosbl 1o 3agaHHOMY (Gokycy P u Hampammstomeit (puc.S)
Yepesz dokyc mpoBoAsaT ochk mapadoibl neprneHauKyispHo aupektpuce d. Otpesok H F
JCIIAT MOTI0JaM M HaXOAT BepinHy napabonsl A. Ha ocu BIpaBo OT TOYKH A OTMEYArOT
HECKOJIbKO TMPOW3BOJBHBIX BBIOPAHHBIX TOYEK, TMPOBOASAT Uepe3 HHUX MPSIMbIe
MIEPIICHIUKYIISIPHBIE OCH U JIeNSAT Ha HuX u3 (okyca F 3aceuku: Ha mepBoil paamycom,
paBHBIM oTpe3ky HI, Ha BTOopoil - oTpe3ky H2 u T.1. Uepe3 TOukHu MpPOBOIAT IJIABHYIO

KpPHUBYIO.

puc.S

2. Iloctpoenme mapabGonsl 1O BepiinHE, OCH W oaHOM ee Touku C (puc.6).

Ctpoum BcromorarenbHO npsiMoyroiibHUK ABCJI. CTopoHBI IpsSiMOYTroJIbHUKA
Al u JIC nensT Ha paBHbIE YAaCTH W TOYKHU JIEJICHUS HYMEpYyIOT. BepTuKanbHBIN psn
JIETICHUI COCAMHAIOT JIydaMu ¢ BepiinHou A. Uepes3 TOUKM JAejeHUs, pacloJIOKEHHbIE Ha
AJl TpoBOAAT TMpsSIMbIE JIMHUU TapaljiejbHble OCH Mapadoiibl. TOYKM mepeceyeHus
COCIUHSIOT JIEKaJbHOU MPSMOM.

JIyist mosmy4eHust BTOpOi BETBU MapaOOIIbl MPOBOJAT MPSIMbIE JIMHUW Yepe3 TOUYKH,
JeXxalme Ha OCH, JI0 MEePECEUCHUS] C COOTBETCTBYIOIIUMHU MPSMBIMU MapajuieIbHbIMU OCU

napaboJIbl, MTPOBEIeHHBIMU OT npsiMoit AE.

5] The nked i




3.IlocTtpoenne  mapabosibl, BIOMCAHHOM B  JaHHBIA  yron  (puc. 7)
Kaxnyio cTopoHy yriia AensT Ha OJMHAKOBOE YHWCIO paBHBIX 4dacTeld. OTHOWMEHHBIE
TOYKH COEOUHSIOT MPSIMBIMH JIMHUSMH, T.¢. 1 u 1; 2 w 2; u 1.0, [Ipn nomomu Jekana

npoBoguM OT TOYKM N 10 Touku M KpHUBYIO KacaTelbHYIO KO BCEM OTpe3KaM MpPSIMbIX.

1.4.1locTpoenue cnupaau Apxumeaa

Cnupanu - MJIOCKUE KpUBBIE JIMHUU, OECUUCIEHHOE MHOXKECTBO pa3 OOXOJsIue
HEKOTOPYIO TOYKY, C KaXJbIM 00X0JOM MNpUONIKasCh WIM YAQISSICh OT Hee.
Cnoupane Apxumena MMEET MOCTOSHHBIA MIar, T. €. PACCTOSHUS MEXKIY BCEMHU
BUTKaMH OAMHaKOBbIe. OOBIUHO CTPOST OJUH BUTOK. OCTalbHbIE MOIYYalOT aHAJIOTUYHO.
N3 nentpa cnupamu O mpOBOAUM OKPYNKHOCTh PagUycOM paBHBIM, MIary S.
OKpyHOCTbh ¥ OJIMH W3 PaJlnyCcoOB JEJIMM Ha BOCEMb PAaBHBIX yacTei. Jlyramu mpoBeaeH-

HbIMU 13 1eHTpa O nepeHocum Touky | Ha pagmyc 011, touky 2 Ha paguyc 021 u T.A4.

HalJICHHBIC TOUKHU COCIUHSIEM JICKAJIbHOM JIMHEHUKOM.

BapuanTel 3aganuii npuBeaeHsl B auteparype ( 2 crp.34-38)

2. Tlopsinok BbINoJIHeHNs rpaduueckoii padoThl

1. Tlony4uTh 3aaHue y MPENOJaBaTEs.

2. TlogroroButh hopmat uepTexa A3.

3. Ompenenuts TabapuTHI KAKIOTO YepTEkKa U PACTIPECIUTh Ha mMojie ¢opmara
TaK YTOOBI OCTAJIOCh MECTO JIJIsi HAHECEHUS Pa3MEpOB.

4. BBINOJHUTH YEPTEKHU B TOHKUX JIMHUSIX, HAHECTU pa3MEpHbIC JTUHUU.

5. TlokazaTh mpemnomaBaTenio paboOTy Ha IMIPOBEPKY.

6. OOBecTH KOHTYPBI YEPTEkKA, 3aMOTHUTH OCHOBHYIO HAJITUCH.



7. Cpatp rpaduueckyro paboTy npenogaBaTeito.

3. JlomamiHee 3ajaHHe

3aKOHUUTH rpaPUUEcKyto padoTy

4. Bomnpocsl AJ1s1 CAMOKOHTPOJIA

Kak onpenenuth yKIOH TOBEPXHOCTH?

Kak o6o3HauaeTcs ykiIoH Ha yepTexe?

Kak onpenenuth KOHYCHOCTD AcTan?

Kak onpenenuth 37€MeHTBI KOHYyca?

Kakue nrHMM Ha3bIBAIOTCS JICKATbHBIMU KPUBBIMU ?
Kakue nmerorcst cnocoObl oCTpoeHus mapadosib?

UTto Takoe apXruMe10Ba CIIUPaIIh?

© N o g bk~ W DNdE

Kak noctpouts criupans Apxumena?

5. Pexkomennyemas nurepatypa.

1.Uexmape A.A. CrnpaBo4YHHMK MO 4YepUEHHUIO: yueOHOe mocoOue Ijsi cpeaHero mpod.
O6pazoBanms 2018, 336¢.

2.benonorosa H.A. HaueprarenpHas reoMmerpus: yaeOHoe mocodue st cryaeHToB 2018r
92ctp OBbC Jlanb

3.bopucenko WN.I'. Unxenepnas rpaduka. ['eomerpudeckoe u MPOSKIIMOHHOE YEpUEHUE
Cubupckuii penepanpubiii yauBepcuteT 200ctp 2020 DbC Jlanb

4. atepHeT pecypchl-www.edu.ru

I'paguueckas padora Ne 4

TeMma : BeIlTOJTHEHNE KOMIUIEKCHBIX YEPTEXKEU U N30OMETPUUECKUX MTPOCKIIUI
r€OMETPUUYECKUX TEJL.

Hean padotrbi: DopMupoBaHUE YMEHUI N300pakeHUsl PA3IMUHbBIX TUIOCKUX QUTYD

B I/I3OMeTpI/I‘-IeCKOI71 HpHMoyFOHLHOﬁ IMPOCKIHWHU 110 UMCIOIMMMCA OPTOrOHAJIbHBIM



MPOEKIUSIM.

IpoxomxuTebHOCTH: 4 yHaca.

MarepuajibHOE M JOKYMEHTAJIbHOE o0ecrevyeHme.
1. 3aganue no BapuaHTam
2. Metoauyeckrue peKOMEHAAIUH 0 BBIIOJIHEHUIO TpaduyecKkoi paboThl.
3. IlnakaThl: « AKCOHOMETPUUECKUE MPOEKIIUN.

4. Nuadunsm «IlocTpoeHne HarIsAHBIX U300paKEHUN»

5.001Me ¥ TeopeTHUYECKHE MM0J10KEHUS 10 TeMe rpaduyeckoii padoThl.

2.1. IIpsimoyroJibHas H30MeTpHuYecKas NMpoeKUusl.
[IpssMoyTopHas n30MeTpruUecKast MPOEKIIHS SBJISIETCS HanboJee pacpoCTpaHEHHBIM
BUJIOM aKCOHOMETPUYECKOW MPOCKIHH T. K. OO0ECleUrMBaeT XOPOIIYIH HarJsIHOCTh
npeaMeTa u IPOCTOTY NOCTPOEHHSI.
Ocu aHHOW TPOEKIIMU PaCIooXKeHbl moj yrioMm 120° apyr k apyry (puc. 1), a
KOA(P(UIIMEHTHl HMCKaXEHUH 1O BCEM TpPEeM OcCsSM OJIuWHakoBbl M paBHbl 0,82.
Onnako ans yao0cTBa MOCTPOECHUN PEKOMEHIYETCsl TOJb30BaThCsl KO3 HUIIMEHTOM

HNCKAKCHHUA PABHBIM I. Te. OTKJIaAbIBATb BJOJb ocen pasMCEpeI IPCAMCTA 0e3 MCKa)KeHUH
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Puc. 1 Puc. 2

Ecnau ganbl oproroHanbHble MpoeKuu ToueKk A u B (puc. 2a), To A nocTpoeHus
M30METPUYECKON MPOEKIMU 3TUX TOYEK MPOBOJST AKCOHOMETpHueckue ocu X', y' Z'.
Hanee ot Hauana koopauHat (' mo ocu x' 0' orkimanbiBatoT otpe3ok O' 1') paBHBII
KoopauHaTe XB, KOTOPYIO OepeM ¢ KOMIUIEKCHOTO 4epTeka (puc.2a), B JaHHOM IpUMepe
XB = 39 MM.

N3 touku 1' mpoBoASAT NpsSMYI0 MapajuieibHYIHO OCH y', U Ha HEW OTKJIAJIbIBAIOT



orpe3ok 1' 2', paBHBII KOoOpAMHATE y B TOYKM B; M3 TOoukm 2' mpoBOJAT MNPSAMYIO
MapajuIeNIbHYI0 OCH Z', HAa KOTOPOM OTKJIAABIBAIOT OTPEe30K 2'B, paBHBIM KOOpAMHATE
z'8 touku B. IlomydeHHass Touka B- uckoMas H30MeTpUYecKas IPOECKLIHsS TOYKU B.

AHaANOrMYHO onpeensieTcsl MOJ0KEHHE TOUKU A, TOJIBKO 3Ta TOYKa OyAET JieKaTh

Ha riockocty H, T.K. KoopauHaTa ZA paBHA HYJIIO.

2.2. [IpsiMoyroJibHASI M30METPUYECKAS MPOEKINs MJI0CKUX (PuUryp.

[TocTpoeHne HU30METPUUECKUX MPOEKUUH IUIOCKUX (Uryp (TpeyrojbHUKA, YEThI-
PEXYTOJbHUKA U Jp.) 3aKJII0YAETCS B MOCTPOCHUM HM30METPUU KaXKJOW BEpPUIMHBI KaK B
npeabiayneM ciayyae. CoeJMHUB BEPIIMHBI, TOJy4aeM U30METPHUIO0 (PUTYpbl HA TUIOCKOCTH
H.

BoccTaHoBUB M3 BEpUIMHBI OTPE3KM MapajuielibHbIE OCH Z', TOJY4YarT U30-
METPHUUYECKYIO MPOEKIUIo Tuiockor ¢urypel. Hampumep, npsimoyronsuuk ABCJ] (puc. 3).
Tam rae ¢urypa aBca Oyaer nepekpoita purypoit ABCJI, npoBoAsT JIMHUK HEBUIUMOTO
KOHTYDA.

[Ipy mocTpoeHMM aKCOHOMETPUM ILIECTUYTOJIbHUKA YAOOHEEe NMPOBECTU €r0 OCH,
OPOXOASIINE YepPe3 €ro LEHTP, U MOCTPOEeHUE (UTYphl MPOU3BOJAUTH OTHOCUTEIBHO 3TUX

ocel (puc. 4).

Soaswan ocs L22D
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2.3. IlpsamMoyroJibHble H30MeTPHYECKHeE MPOECKIUN OKPYKHOCTH.

Ecnu mocTtpouTh M30METPUYECKYIO MPOEKLHUI0O KyOa, B rpaHHM KOTOPOTO BIMCAHBI
OKPYXHOCTH AuameTpoM /[, To KBagpaTHble rpaHu KyOa OynyT u300paxxaThCs B BHJE
pOMOOB, a OKPY>KHOCTU B BHUJE AJUIMICOB. JlnrHa OONbIION ocH 3iuurica OyJeT paBHa
1,22 1, a mamnoii ocu - 0, 71 1. bonpiast ock 3iaumca npoBOAUTCS NEPICHAUKYJIISAPHO TOM
OCH U30METPUYECKOW MPOEKIMH, KOTOpas MPOXOAUT Yepe3 LIEHTP Kpyra, a Majias ocCh

OTKJIa/IbIBACTCS Ha JTAaHHOM ocH MPOCKIIUU (puc.5).

VYrpomieHHbIH ¢c1oco0 MOCTPOCHHS OBAJOB IMPHUBEICH Ha puc.6. st mocTpoeHus
oBajia B TJIOCKOCTH, NapasuieabHoi H, mpoBOAST BEPTUKAIBHYIO U TOPU30HTAIBHYIO OCH
oBana (puc. 6a).

N3 Touku nmepecedeHus: 0ceil MpOBOAAT BCIIOMOTATEIbHYIO OKPYKHOCTh JUAMETPOM
J1. PaBHBIM €MCTBUTENBHON BEJIMYMHE THaMETpa N300pakaeMOi OKPYKHOCTH, U HAXOJIAT
TOYKY N IIEpeceYeHus: ITON OKPYKHOCTU C AKCOHOMETPUUYECKUMU OCSIMU X U y. M3 Touek
M nepeceyeHus: BCIOMOTraTeIbHOM OKPYKHOCTH C OChIO Z, KaK U3 LIEHTPOB € paguycom R
= nm , mpoBoasaT naBe ayru NJAn u nNCn OKpYKHOCTH, NOPUHAIJIEKAIINE OBAIY.
N3 nentpa O paaumycom OC, paBHOM MOJIOBUHE MaJiOi OCH OBaja, 3aCeKar0T Ha OOJIBIION
ocu oBaia AB Toukm Ol m O2. U3 stux touek pagmycom ¢ = 01.1= 012=013 = 014
npoBoaAT ABe Ayru. Touku 1, 2, 3, 4 compspkeHuil ayr paadycoM R u I HaxomsrT,
coenunsia Toukn M ¢ Toukamu O1 u O2 u mpoiomKas mpsiMbIE 10 MEPECceUeHus C JyraMmu

nAn u nCn. Tak ke CTpOSTCA OBaJIbl, HAXOASAIIHECA B IUIOCKOCTSX, Mapai€IbHBIX

mockocTsiMm V u W (puc. 6).



3. Iopsaok BpinoIHeHUs1 rpaduyeckoil padoTbl

3.1. [lomyuuTs 3agaHue y OpenoiaBaTes

3.2 TlocTpouTh OPTOrOHAJIbHBIE IPOCKIMHU IJIOCKUX PUTYp AaHHBIX B 3ajaHuu. [y
ATOTO CTPOSITCS OCH X, Y,Z AN KXo Gurypsl. DUrypsl n300paxaroTcsi MPOCSKIUIMU B
mwiockoctax H u V nmapamnensno minockoctd H (puc.7). Paccrostnue npoekuuit puryp ot
ocell BBIOMpAETCS CTYACHTOM MpPOW3BOJIBHO. I[IpM 3TOM HYXHO YYHMTHIBaTh, YTO TPHU
OOJBIINX PACCTOSHUSAX, YEPTEXK 3aiiMET MHOTO MECTa, U (PUTYpHI HE TIOMECTSITCS Ha JIUCTE.

3.3 MWM3oOpaxarorcs aKCOHOMETpPUM OTUX (Uryp, B COOTBETCTBUHM C TEMU
KOOpJMHATAMHU BEPIIWH, KOTOPble W300paXeHbI Ha OPTOTOHAIBHOW TPOEKIIWU.
[TocTpoeHust BEIOTHSIOTCS B TOHKHUX JIMHUSX.

3.4 Iloka3aTh paboTy mpemno1aBaTesnto sl KOHCYJbTallUH.

3.5 O6Bectu TUHUM KOHTYpA.

3.6  3amoJHUTH OCHOBHYIO HAJIIHUCh.

3.7  Cpatb rpadguyueckyro paboTy mperno1aBaTesio Ha MIPOBEPKY.

BapuanTsl 3a1anuii ipuBeieHsl B tuteparype (2 crp.58-67)

4. JlomarniHee 3aJlaHueE.

4.1. 3aKOHYHTH rpaduIECKyIO pabory

4.2. TlogroroButh ¢popmat A3 mis I'P Ne5

5. Borpocs! 111 CaMOKOHTPOJIA.

1. ITon KaKUM YIJIOM  PacCIIOJIOKEHBI ocH B MPSAMOYTOJIbHOU
M30METPUUYECKON MPOCKLINH?

2. Bemnmuumna kodd@duIMEHTa HUCKWKEHHUS TPU HN300paKEHUU B HIOMETPHUH?

3. KaxoB mopsoK MOCTpOEHUS MOJTO0KEHUS TOYKH B M30OMETPUHU 110 OPTOTOHATBHOM
MPOCKIINH?

4. Kak pacnonaraercs JJIMHHAsg OChb JJUIMIICA B HM30METPUYECKOM MPOEKIUU
OKPYKHOCTH?

6. CIUCOK PEKOMEHIIYEMOM TUTEPATYDHI.




l.YUekmapeB A.A. CrnpaBOYHUK MO YEPUCHHIO: yuyeOHOE MocoOue M CPEIHEro
npod. Obpazosanus 2018, 336c¢.

2.benonorosa H.A. HauepraTtenbHas reomeTpus: yueOHOE TOcOOME ISl CTYJEHTOB
2018r 92ctp OBC Jlann

3.bopucenko W.I'. Umxenepnas rpaduka. ['eomerpuyeckoe U MPOEKIIMOHHOE
yepuenue Cubupckuii penepanbubiii yausepcutet 200ctp 2020 9bC Jlanb

4. MatepHeT pecypchl-www.edu.ru

I'paduueckas padora NeS

Tema: BrinonHeHrE KOMIUIEKCHBIX YEPTEKEN YCEUEHHON IECTUTPAHHOW IPU3MBI U
YCEUYEHHOI'0 KOHYyCa

I_[e.m, paﬁoTbl . (DOpMI/IpOBaHI/IG YMCHI/Iﬁ BBIIIOJIHATE AKCOHOMCTPHUUCCKUC

IMPOCKIHUH IT'COMCTPHUICCKUX TCII.

IIpomoKuTEIbHOCTh: 6 YacoB.

MartepuajibHOE M TOKYMEHTAJIbHOE o0ecrieyeHme:

1. 3aganus Ha I'P Ne5 mo BapuaHTam.

2 Meroauueckue peKOMEHIAIUHU 10 BBITIOJHEHHTO ['P.

3. [TnakaTt « AKCOHOMETPUYIECKHUE MPOESKITUH ».

4 Huadpunsm « [TocTpoeHre HATJISIIHBIX H300paKEHUH ».

1. O0mme U TeopeTHYeCKHEe MOJIOKEHUSI NPH BBHINOJHEHHH IpaduyecKou

padoThI:

[Ipu BBIMOTHEHUM YEpPTE)KEH, JIOOYIO JI€Tallb MOKHO MBICIICHHO PACUJIEHUTh Ha
OT/EJIbHBIE TEOMETPUUECKHE TENA.

['eomeTpuueckue Tena, orpaHUYEHHbIE NIOCKUMU (GUTYpaMH - MHOTOYTOJIbHUKAMU,
HAa3bIBAIOTCS MHOTOI'PaHHHUKaMH. Hanpumep: MApaMua, pU3Ma.

K temam BpallCHUA OTHOCATCA MUJIMHAP, KOHYC, IIap, KOJbIO, TOP.



1.1. TIlpoekuusi npu3MbI:

[ToctpoeHne HauWHAETCA C TOPU3OHTAJIBHOM  IUIOCKOCTH. Y  NPAaBUIBHOU
IIECTUTPAHHOM MPU3MBbI 3TO MPABUJIBHBIN IIECTUYTOJIbHUK. 3aT€M, NPUMEHSS JIMHUU
CBs3€H, CTPOST (POHTAIBbHYIO MPOEKUHIO OCHOBaHUA (0Tpe3ok mpsiMoi). OT Heé
OTKJIaJIbIBAIOT BBICOTY MPHU3MBbI U CTPOSAT (GPOHTAIBHYIO MPOEKIMIO BEPXHETO OCHOBAHUS.
BbruepunBaroT GpoHTaIbHBIE IPOEKIUU PEOED.

[Ipoeunpysi TOUKM OCHOBaHHUH, CTPOUTCA MpOoUIbHAS MPOEKLUMS Mpu3Mbl (puc.l).
['opu3oHTaNIbHBIE IPOEKLUU TpaHed M300pakaroTCsl B BUJE OTPE3KOB MpsMbIX. CpenHss
OokoBasi rpaHb 1234 u3o0pakaeTcs Ha IJIOCKOCTH V B JEWCTBUTEIBLHOM BHJE, a Ha
wiockoctd V- B BujAe npsaMoil auHUM. DpoHTanbHbIE M MPOQPUIbHBIE MPOEKIUU
OCTaJIbHBIX TpaHed wu3o0paxaroTcss ¢ HckaxeHueM. Touku A u B B ¢QponTanbHOU

IMPOCKIHHN IPOCHUPYIOTCA Ha FOpHBOHTaHBHOﬁ MMPOCKIMN HAa OTPC3KHU MICCTUYI'OJIbHUKA.

o i ;o 12"

N

1 24

Puc. 1 Puc. 2

ITocTpoeHne U30METPUUECKON MPOEKIHUH IMPU3MBbI MOKHO YCKOPUTH, IPOBEIS OJHY
M3 OCEH KOOPAMHAT 4Yepe3 LEHTP OCHOBaHUsA. [IoCcTpouB M30METpHUI0 OCHOBAHUS ITPU3MBI
(cm. TP Ned), mpoBomsaT mnpsiMble, NapajjiedbHble 3TOM ocu KkoopauHaT. Ha Hux
OTKJIAaJbIBAIOT BBICOTY MPHU3Mbl U COCAMHSIOT MOJYYEHHBbIE TOUKH. 3aTE€M OTIEIsIeM
BUJIUMbIC JTUHUU OT HEBUAUMBIX (puc. 2). Pacnonoxenue Touek A u B onpenenstorcs Ha
M30METPUUECKON MNPOEKUUU, OTKIAJbIBAasi KOOPAMHATHI TOYEK OT LEHTpa MO JUHUSIM
napajuielibHbIM ocsiM X U Y /10 MepecedeHusi ¢ peOpoM OCHOBAHUSI COOTBETCTBYIOIIECH
IpaHd U U3 MOJYYEHHBIX TOUYEK OTJIOXKHUB BHICOTY, A0 Touek A u B. Eciu Touka Oyner

HEBHUMMOM, COOTBETCTBYIOIIAsA OykBa Oepétcs B ckoOkax. Hanpumep: (B)



2.2. Ilpoexuusi nupamMuz:

[TocTpoenne TpEXTrpaHHOM MUPAMUIBI HAUMHAETCSA C MOCTPOEHUS TOPU30OHTAIBHOU
MIPOEKUHUH,  KOTOpas  MPEACTaBIISIET  JCHUCTBUTENBHBIA  BHUJ ~ TPEYrOJIbHUKA.

N3 ropu3oHTanbHON NPOEKUHUH BEPIIMHBI MUPAMHUABI § TIPOBOAIT BEPTHUKAIBHYIO
JIMHUIO CBSI3U M Ha (DPOHTAIBHOM MPOEKUUU OT OCH X OTKJIAABIBAIOT BBICOTY (TOUYKa §).
CoequnuB Touku 1,2,3 ¢ Toukoil S, momyyaroT (poOHTaNbHBIE NpOeKUUH pEOEP.

AHAJIOrMYHO  CTPOSATCA  NUpaMUAbl € OOJNIBIUMM  YHUCIOM  TpaHE.

[Ipoexkuny TOYKHM HaXOASUIEHCA HA TPaHM MPU3MBbI HAXOIAT, IPOBEAS Yepe3 TOUKY
BCIIOMOTaTeNbHYI0 JUHUIO. Ha puc. 3a TMHUSA NpOXOAUT Yepe3 TOUKY A, IEPECEKAET JiBa
peodpa. Touku nmepecedeHust MPOEUPYIOT Ha pEOpa APYroil MpoeKuu, 4yepe3 HUX
OPOBOJAT BTOPYHK) BCIOMOTATEIbHYIO JMHHUIO, HA KOTOPYH0 U MPOEHUPYIOT TOUKY A.
Ha puc. 36 BcmomorarenbHasi JUHUS MNPOXOAUT dYepe3 TOUKy A W BepuiuHy. Touky
NEPECEUYEHUsI BCIIOMOTATENbHOM JIMHUM C OCHOBAaHHWEM IMPOEUUPYIOT Ha JPYryIO
IUIOCKOCTB ITPOEKIUH.

IIpy mocTpoeHMM aKCOHOMETPUYECKOW NPOEKIMH INPUMEHSIOTCA TE K€ IIPaBUIIA,

4TO U AJIA IIPU3MBI.
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Puc. 3



2.3. Ilpoexkuun NMIMHAPOB:

bokoBas moBepxXHOCTh IWIMHIpa 0Opa3oBaHa JABMXKEHHEM oTpe3ka AB Bokpyr
BEPTUKATBHOMN ocHu 1o HaIpaBJIIONIEH OKPY>KHOCTH (puc. 4a).
[locTpoeHue HayMHAIOT C K300paKEHU NPOEKIMH OCHOBAaHMM Ha TOPU3OHTAIBHYIO
IJI0OCKOCTH (puc. 40).

@poHTaNbHAS MPOEKIMUS OCHOBAHMS - OTPE30K NMPSMOU JIMHUM, PABHBIA JUAMETPY
OKPYXHOCTH.3aTeM Ha (PPOHTAIBHOW MPOEKIMU MPOBOMAST JBE KpaliHue oOpaszyroliue u
Ha HHMX OTKJAIbIBAIOT BBICOTY LuiHHApa. [IpoBoasT oTpe3ok (pOHTANBbHON MPOEKLIUU

BEPXHETO OCHOBaHMS IIUIUHApPA (puUC. 4B).
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[Ipoekuu TOUeK, KOTOPBIE MEPEHOCATCS HAa TOPU3OHTAIBHYIO INIOCKOCTD, JTOJKHBI
pacrnoyiaraTbCsi Ha OKPY>KHOCTH TPOEKIMH ocHOBaHUs (puc. 5a). [IpodunsHbie mpoexuuu
TOYEK CTPOST IIPU TOMOIIM TOPU3OHTAIBHBIX W BEPTUKAIBHBIX JIMHUM CBSA3U.

N3omerprueckyro NpOeKIH0 HWINHAPOB BEIYEPUMBAIOT, KaK IMOKAa3aHO Ha puC. .

N3ometputo touek A u B crposT mo ux xoopaunatam. Tak ajisi mocTpoeHUs
Touku B 'otr Hauana xkoopauHat O mo ocu O' 3' X oTKIaAbIBaIOT KOOpAMHATY XB = N, a
3aTeM 4Yepe3 €€ KOHell MPOBOASAT MpsiMyro, mapaienbHyto ocu O ¥V 1o mepeceueHus c
3JUTMIICOM WJIM OBajioM OCHOBaHUsA B Touke 1' . M3 sroii Toukm mapamiensHo ocu O

Z' mpoBOJAT MPSAMYIO, HA KOTOPOW OTKJIAJbIBAIOT KOOpAuHATy zB=hl TOuku B.



2.4. IIpoexkuun KOHYCOB:

Harnannoe wu3o0pakeHus KOHyca Moka3zaHo Ha puc. 6a. IlocimenoBareiabHOCTb
MOCTPOCHHMS ABYX MPOEKIMN KOHyca JaHa Ha puc. 60 u 6B. ['opu30HTAIBHON MpoeKIuen
OCHOBaHUS OYIET OKPYKHOCTb, @ (DPOHTAJILHON - OTPE30K MpPSAMOI, paBHBIA HUAMETPY
okpyxHOcTH. Ha ¢poHTanpHON NpPOEKIMH HAXOASAT BEPIIMHY KOHYCa W COEAUHSIOT
OpsMBIMM € KOHLUAMHU  (PpPOHTAJIbHOM  NPOEKIMH  OCHOBaHUS  (puc.  6B).

Ecnn Ha moBepXHOCTH KOHYCa 3a/1aHa OJHA U3 MPOEKIMM TOUKU A, TO IBE Ipyrue
MPOEKIIMU HAXOAT C MOMOIBIO BCIIOMOTATEIbHBIX JIUHUI — 00pa3yrollei, mpoBeAEHHOM
yepe3 BEpUIMHY KOHyca U TOYKy A (puc. 7a) WU OKPYKHOCTH, PACIIOJIOKEHHOWU B
IIJIOCKOCTH, IapajiIeJIbHON OCHOBaHUIO KOHYycCa (puc. 76).

N3oMeTpuuecky0 MPOEKIMI0 TOYKM A, HaxOAsIIEHCAd Ha IOBEPXHOCTH
KOHYCa, CTPOSIT 1o TpEM KOOpAHHATam TOYKU:

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

* Oveprodan vlpasyouap
£

Bonebas noleprnocms

T j X
' 4 A
4) 8 \r‘L k

Puc. 6 Puc. 7

Ot KOOPpAHWHATHI MoCJICA0BAaTCIBHO OTKJIaAbIBAIOT 10  HaIlpaBJICHUAM,

mapauiCJIbHBIM U30MCTPUICCKUM OCAM.

3.ITopsiiok BbINOTHEHUS TpaduyecKoii padoThbI:

1. [Tonyuuts 3aJlaHue y IpenoaaBaTeis.

2. Haweptutp mno aAByM npoekuusM (QUrypbl, JaHHblE B 3aJaHUUd B



OpPTOrOHAJIBbHOU MIPOEKLIHH.
3. ITocTpouts TPETHIO IIPOEKLUIO burypsi.
4. Tloctpouth npoekuuu Touek A U B Ha Bcex Tpéx Buaax. Eciam Touka HeBUIMMA,
OykBa oepétcs B CKOOKH.
5. IlocTpouth M30OMETPHIO KaXAOW (PUIYphl B TOHKUX JUHUSAX U MPOEKIMH TOYEK.
6. ITokazatp paboty IIPEIoIaBaTEII0 TS KOHCYJIbTALlUH.
7. O6GBecTH TMHUM KOHTYpPA U BBIMOJIHUTH OCHOBHYIO HAJIIUCh.

BapuanTel 3aanuii npuBeaeHsl B tuteparype ( 2 c1p.58-67)

4. JlomalHee 3a1aHue:

3aKOHYUTH  BBINIOJIHEHUE  4yeprexka. [loaroroButh  opmar A3 s
CIEIYOLIEH rpaduuecKoit paboTHI.

C. K. boronto6oB « Uepuenue » M. « Mammnoctpoenue » 1984, c. 87

5. Bompocsl 1isi CAaMOKOHTPOJIA:

1. YUto mpencTaBisieT MPOEKIUsl OCHOBAHUHN Kax oW (PUrypbl HA TOPU3OHTAIBHYIO U
(GpOHTAIBHYIO TUTOCKOCTH ?

2. I'me HaxonmATcs MPOEKIMU TOYEK HAa TOPU3OHTAIBHOW TJIOCKOCTH y HMWIMHApPA U
PU3MBI?

3. Kakue ectb criocoObl HAHECEHHSI POEKIIMKM TOYEK HA TUPAMUJIE U KOHyce?

4. Kakoil nopsA/10K Hax0kAeHUsI ToUeK A 1 B Ha aKCOHOMETPUYECKON MPOESKIINH ?

6.PexoMeHnyemas aurTepartypa:

l.YUekmapeB A.A. CrnpaBOYHUK MO YEpUCHHIO: yuyeOHOE MocoOue M CPETHEro
npod. Ob6pazoBanus 2018, 336¢.

2.benonoroBa H.A. HauepratenbHasi reomeTpusi: yueOHOE MOCOOUE MJi CTYACHTOB
2018r 92ctp OBC Jlanb

3.bopucenko W.I'. Unxenepnass rpaduxa. ['eomeTpuueckoe U MNPOEKIIMOHHOE

yepuenue Cubupckuii penepanpupiii yausepcutet 200ctp 2020 5bC Jlanb



4. VatepHeT pecypchl-www.edu.ru

I'paguueckan paooma Ne6

TeMma: BbINOJIHEHNE YEpPTEXKA TMEPECEKAIONIUXCA IPU3M U TEJ BpaILICHUS
Heab padorbi: ®opMUPOBAHUE YMEHHI CTPOUTH JIMHUU MEPECEUEHNUS] MHOTOTPAHHUKOB

H TCJI BpallICHUA B OpTOFOHaHBHOﬁ 151 aKCOHOMeT‘pI/I‘IeCKOﬁ IMPOCKIUH.

IIpomosxurenbHocTh: 12 yacos.

MartepuajibHOE M TOKYMEHTAJIbHOE o0ecreyenme:

1. 3apmanus ['PNe6 mo BapuanTam.

2. Meroanveckrue peKOMEHIAIUH 10 BBITIOJIHEHUIO PA0OTHI.
3. Ilnakatsl « Ilepeceuenne moBEepXHOCTEHN MPU3M »,

« HCpGCG‘IGHI/IG HOBerHOCTGﬁ MUWJIIMHAPA 1 KOHYCa ».

1. Obumue u meopemuueckue ROJIONHCEHUSL NO MeMe 3A0AHUSL .

Ha deprexxe nuHMM mepecedyeHUs] MOBEPXHOCTEH M300pa)KaIOTCS CIUIONIHBIMU
OCHOBHBIMU JIMHUSIMHU. B JUTBHIX U IITaMIIOBaHHBIX J€TalsAX YETKOW JTUHUU MEPECEUCHUS
HEeT. DTa JUHUS Ha3bIBACTCS JIMHUEH Tepexojia U u300pakaeTcss TOHKOW JIMHueH. JImHus
OyJeT HAuMHATHCA, W 3aKAaHYMBATHCS B TOUYKAX MEPECEUCHUS MPOJOJIKEHUS KOHTYpPOB

NepeceKaronuxcs moBepxHocTen (puc. 1).

Tunusa
q) 4)
nepec Jlunus
evenu nepexoo
A— a

Puc. 1



1.1. Oobuue npasuna nocmpoenus nunuil nepeceuenHus NOEEPXHOCMell:

[Ipu mocTpoeHUM TMHUN EpEeCEUCHHs] BHAUAlIe HAXOST, TaK Ha3bIBAEMBIE,
OYeBHIIHbIC TOYKH, ONpejenseMble 0e3 rpaduueckux moctpoeHmil. Ma puc. %
(mepeceuenue mpusM) 310 Touku 25> 4, 1 u T 1 Ha puc. 2 (mepeceueHue
MPU3MBI C KOHYCOM) - TOYKH a , B . 3aT€M OMNPEICIAIOT XapaKTEepHbIC TOUKH,
pacIiONIOKEHHbIC, HANpUMEp, Ha JPYyrux Mpoekius pébdep TMpU3MBI WU
oOpazyromux Tea  BpalieHus (UUIUHIPUYECKOW, KOHUYECKOW U JIp.),
OTIICJIAIONINX BUAUMYIO YaCTh JIMHUM MEPEX0a OT HEBUIUMOM.

Ha puc. 2 310 TOouku ¢, d , B, a.

1

| ]
A

& i
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Puc.2

Bce octanbpHbIe TOUKHM HA3BIBAIOTCS MPOMEKYTOYHBIMUA. OTH TOYKH HYKHO
HaXOAUTh TMPHU TOCTPOCHUU TMEpeceYeHUH Tea BpameHus Yamie Bcero s
HaXOXJCHHUS TMPOMEKYTOUHBIX TOYEK IPUMEHSIOT BCIOMOTATEIbHbIE B3aUMHO
napasjieabHble CEKYIIUE TUIOCKOCTH WIIH C(PEPUIECKUE TTOBEPXHOCTH.

OTU TJIOCKOCTU JIOJKHBI MepecekaTb 00e (Urypbl MO HPOCTHIM JIUHUAM -



NPSIMBIM UJIM OKPY>KHOCTSIM. [IpoBOASITCS CeKylIue MIOCKOCTH MapajieIbHO KaKOM-

100 MIOCKOCTH MPOEKIUU.
1.2. Ilepeceuenue nosepxnocmeit npusm:

[Ipy mnocTpoeHun mnepeceyeHus MNpu3M, eciau peédpa HX B3aUMHO
MePNEeHIUKYIApHbl (puc.l), TO JHMHUM TEPEeCceUeHUs] CTPOST CIECAYIOIIUM
o0Opazom.

B nanHOM ciiydae ropus3OHTanbHas W MPOQUIbHAS MPOEKUHUU JUHUU
MepecevyeHnsl COBMAJAIOT C TOPU3OHTAILHOM MPOEKIMEN IIeCTUYTOIbHUKA
(ocHOBaHUA MPU3MBbI) U C MPOPUIBHONW MPOEKIUEN TPEyroibHUKa (OCHOBAHUS
BTOpON Mpu3Mbl). DpOHTANBHYIO MPOEKIHIO JIOMAaHON JUHUHM TEpeceueHus
CTPOSIT IO TOYKaM TepecedeHust pEoep OCHOBHOM MPU3MBI C TPAHIMU APYTOM.

Hampumep, B3sIB rOpU30HTANBHYIO M MPOQPWIbHYIO MPOEKINIO0 TOYKU 3,
HaxXoASAT (POHTANBHYIO TMPOEKIWI0O 3TOM Toukd. HeBuauMble JNHHUH
nepeceyeHus: NPOBOJAT MYHKTUPHOM JIMHUEHN; BUIMUMbIE ~-OCHOBHON KOHTYpPHOM
JIMHUEN.

I[Ipy mnDoCTpOo€HMM H30OMETPUU TEPECEUYEHUST MPU3M  OINPEIETSAIOT
KOOpJIMHATBl TOYEK TIepecedeHus: peédep - OAHOW MPU3MBI C TpaHsIMHU

JIpyrou npusmsl (puc. 3).
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Hanpumep, nzomerpuro Touku 1 HaXOJAT, OTIOKHUB OT LEHTPA BEPXHETO
OCHOBaHMsI pPacCTOSHUE BAOJIb OCH Y(en) 3areM depe3 INOJIYyYEHHYIO TOUYKY
MIPOBOJAT BCIIOMOTATENbHYIO MPSAMYIO 1O MEPECEUEHUs! C TPaHs MU OCHOBAHHUS
napayienbHo ocu X. M3 moirydeHHOW TOYKM NPOBOJSAT BHU3 BEPTHKAIBHYIO
JUHUIO, HA KOTOPOW OTKJIAJIbIBAIOT PACCTOSIHME OT BEPXHEH rpaHu BEpTUKAJb-
HOM mpu3Mbl 10 pedpa TOPU3OHTAIBHOM. OTO paccTosiHue OepyT cC
(dpoHTanbHOI Npoekuu. Tak ke CTPOAT OCTaJbHbIE TOUKH U COCIUHSIOT UX C

MMpAMBIMHA BUAUMOI'O U HCBUAUMOI'O KOHTYpPaA.

1.3 Ilepeceuenue men spawenusn:

IlepeceyeHne Ten BpalleHHs pPacCMOTPUM Ha IIPUMEPE IEepecedeHUs

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

Kak u panee, BHavasie ompeaeisieM MPOEKIIMU OYEBUIHBIX U XapaKTEPHBIX
TOYEK.

Jlns onpenieneHus: TPOMEXXYTOUHBIX TOUEK BBIOMPAIOT BCIIOMOTAaTEIbHBIE .,
B3aMMHO MapajulesibHbIe CEKYIIUE MIOCKOCTU. B JaHHBIX MpuMepax Jydlie B3STh
TOPU3OHTAIIBHBIC TUIOCKOCTH, T.K. KOHYC OHU OyIYT pacceKkaTh MO OKPYKHOCTSM, a
UIUHADP 10 00pa3yroluM Ha pUC. 4 WIK MO0 OKPYKHOCTSAM Ha pPHUC. 5. DTU JIUHUU
SIBJISIIOTCSI TPOCTHIMU. VICKOMBIE TOUKHM HAXOSITCS HA MEPECCUCHUSX JIMHUM, TOUKU
COCMHSIOT JICKATbHBIMU KPUBBIMHU.

N3omeTprudeckyo MpsIMOYTOJIbHYIO MPOEKITUI0 Ha pPUC. 4 BBHIYEPUYUBAIOT B
TaKOW MOCIIeI0BATeIbHOCTU. BHAvane BBIMOIHSIIOT U30METPHUI0 KOHYca. 3aTeM OT
[ICHTpa HWKHEro ocHoBaHus ( MO €ro ocH BBepX OTKJIaAbBalOT h u w3
MOJIYYEHHOM TOYKHM MPOBOJSAT OCh LMJIMHJpA, napamiesbHyo ocu O X. OT ToukH
01 otknaneiBaroT uHY 0" 1 OIIPEeACIISIIOT LIEHTP OCHOBaHUS 1uauHapa 0 ».

JIns moCTpoeHUsT JMHUM TOYEK IEPECEUCHHs] HaXOASAT H30METPHUUYECKHUE
OPOCKIMHA TOYEK HSTOW JMHUM TPH TOMOIIM HMX KOOPAWHAT, B3ATBIX C
KOMILJIEKCHOTO YEPTExKa.

B nanHOM mpuMepe A0CTaTOYHO ABYX KoopauHaT X U Z KaXkJ0W UCKOMOM
Touku. Hanpumep, 1 HaXokKAEHUS TOYKH 2, 32 Ha4ajo KOOPAMHAT MIPUHUMAEM
02 (uentp ocHoBanusa mwiuHApa). OT Toukum (2 mapamiensHo ocu O Z
OTKJIaAbIBAIOT KoopAuHaTy Zy=Zx 2=n. Uepe3 KOHEI| 3TOro OTpe3Ka MpPOBOJIAT
npsiMyto, napajenbHyto ocu O Y, 10 nepecedyeHus ¢ oBajaoM B Toukax B. 13 atux
ToueK mapasuienbHo ocu O X MpoBOIAT MPsAMBIE - 00pa3yrolue MUINHAPA, HA HUX
OTKJIaJBIBAIOT KOOpAnHaThl X,=B 2 =B 12 . B pe3ynbraTe nocrpoeHus nonaydaem
TOYKH 2 U 12 TMHUM epecedeHUsI.

Koopaunara Z,=Z1, 6epércsa ¢ (ppoHTanbHON WiIM NMPO(UIBHON MPOEKIIUU
KOMIUIEKCHOTO 4eptexka, a Xo=Xi; ¢ (QpOHTAIbHOW WIM TOPU30HTAIBHOM
npoekuuu. Yepes HaiiIeHHbIE TOYKH MPOBOJSAT KPUBYIO JIUHUIO 110 JIEKAITY.

[TocTpoeHne n3oMeTpuu JJsl pUC. 5 MPOU3BOAUTCA IO d3TAarlaM aHaJIOTUYHO



puc. 4. HaunHaercs mocTpoeHHE C MPOBEACHUS M30METPUUECKUX OCEH KOHYyca U
HWIMHAPA, 3aT€M WX OCHOBAHUU - 3JTUIICOB C LIEHTPAMU HA PACCTOSHHUH JIPYT OT
Apyra 1o kKoopauHate M. JIMHUIO mepecedeHus: CTPOSAT MO MX KOOpAMHATaM Ha

KOMIIJICKCHOM YCPTCIKE.

2. [lopsook evinoanenus pabomolt .

PaboTa cOCTOUT M3 JBYX OTACIBHBIX YSPTEHKEH:
1) mepeceueHue MPU3M;
2) TiepecedyeHue T BPAICHHS.
2.1. TlonyuuTh 3a1aHKE y TPEIOIaBATEIS
2.2T1oCTPOUTH TPH MPOCKIMU KOMIUIEKCHOTO YepPTeXka MePeCceKaroIIuXcs Guryp.
2.3T1oCTpOuTh JTMHUM TIepecedeHust (GUTYpP B COOTBETCTBUU C PA3CIIOM 5 JTaHHBIX
PEKOMEHTAIMN.
2.ATTocTpouTh U30METPHIO TIepeceUeHust PUTYp JaHHBIX PEKOMEH AN,

2.5BapuanTsl 3aaHuii IpuBeIeHBI B uTepatype ( 2 ctp.126 ul29)

1. Jlomauwinee 3a0anue.

7.1. 3aKOHUUTH YEPTEK
7.2. TlogroroButh popmat A3 st I'P Ne®

8. Bonpocwsl 01151 camoKOHmMpPOJiA.

1. Tlpu BHIMOJHEHUH KOMIUIEKCHOTO YEPTEKa KaKUE TOUKH MepeceyeHus: Puryp
CTPOSTCS] IEPBBIMU?
2. Kakue Touku nepecedeHusi OyayT O4eBUIHBIMH
IIpU NIEPECECUEHUU TTPU3M?
IIpU NIEPECECUEHUU TEN BpalleHus?
3. Kakue Touku nepecedueHust OyayT XapaKTepHBIMU?
4. B uém 3akiro4aeTcs METOJI CEUYECHHUS B3AUMHO MapalIeIbHbIMU MJIOCKOCTAMU ?

9. Pexomenoyemasn niumepamypa:.

UexmapeB A.A. CopaBoYHHK MO YepUYEHHUIO: y4dyeOHOe mocoOue Jis
cpeanero npod. O6pazosanus 2018, 336¢.

2.benonoroBa H.A. HaueprartenbHass reomerpusi: yuyeOHOe mocoOue miis



ctynenToB 2018r 92ctp OBbC Jlanb

3.bopucenxo W.I. Umxenepnas  rpaduka. ['eomerpuyeckoe
npoekiuoHHoe vepuenue Cubupckuii ¢denepanbubiii yausepcuter 200ctp 2020
OBbC Jlanb

4. NMuTepHet pecypchl-Www.edu.ru

I'PAPUYECKASA PABOTA Ne7

Tema: BbINIOJIHEHUE TEXHUYECKOTO PUCYHKA MOJENIH C BBIPE30M OJIHOW YETBEPTH
Hean padora: dopMHUpOBaHHE YMEHUU BBIITOJIHSATh OT  pyKH
HarJIsAIHbIe N300paXKeHUs AeTalleH.

IIponosxknTeIbHOCTD: 4 Yaca.

MarepuanbHoe H AOKYMEHTAJbHOe ob0ecrneyeHue:.
1. Monenn TUTSt BBITIOJTHCHUS paboTHI.
2. MeTtoandeckue pPEKOMEHIaIuu I10 BBITIOJTHEHHU IO paboTHL.

3. Nuadunsm « Harnsaabie n300paskeHus ».

1. O01mme 1 TeopeTHYECKHE MOJTOKEHUS 10 TeMe 3aJaHNs:

TeXHUYECKU PHUCYHOK BBIMIOJHAECTCA « OT PYKH » B IPIMOYTOJIBHOMN
U30METPUYECKON MPOCKIIUH.

1.1. M300paxkeHne MI0CKUX (PUIYpP U TeOMETPUYECKHUX TeJ:
[Tpu n300paxkeHuu Kpyra 0€3 MCKaKEHHUS 4epe3 €ro IEHTP MPOBOIAT YETHIPE OCH
mox 45° apyr k napyry. Ha HHMX OTKIagbpIBalOT BEJIWYMHY paanyca U IO
MOJY4YEHHBIM TOYKaM <« OT PYKH » TPOBOJSIT OKPYXKHOCTH (puc.l a).
IIpu wu300pa)keHUH MIECTHUYTrOJbHUKA HA OJHOM OCH OTKJIAJbIBAIOT YEThIPE
OJVHAKOBBIX OTpe3Ka, o BTOPOM ocH 3,5 TaKUX Ke

OTpE3Ka. ITocTtpoenue CMOTpHUTE Ha puc. 10.
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[Ipu u300pakeHHM B M30METPUUYECKOW TMPOCKIIUU KPyra, pUCyeTcs OBal,
JUTMHHAsT OChb KOTOPOTO TMEPNEeHAUKYJSIpHA TOM OCH MPOEKLHH, KOTOopas
MPOXOAUT Yepe3 LEHTP Kpyra, a KOpoTKas - COBIALAET C 3TOM ochbto. Ha mimHHOM
OCH OBaja OTKJIAJbIBAIOT MATh OJIMHAKOBBIX OTPE3KOB, a HAa KOPOTKOH - TpH.
[Tony4yennsle TOUKU coeAUHSIOT (puc. 2u u 20). [Ipu mocTpoeHnn reoMeTpruiecKoit
burypsl, HampuMmep MWIMHApA, OOKOBbIE OOpa3yloliue MPOBOASIT BAOJb
BbIOpanHOil ocu (puc. 2r u 2x). Ilpu m300pakeHUU IMIECTUTPAHHUKA €ro OCHU
pacrionaraercs BJ10JIb U30METPUYECKUX oceil.
Benmnunna oTKIagbIBaGMBIX OTPE3KOB (UETHIpE - HaA JJIMHHONW ocu W 3,5 - Ha
KOPOTKOM OCH WIECTUYTrOJbHUKA) OTKJIAJIbIBAIOT Ha HW30METPUYECKUX OCSIX

npoeKuuu (puc. 2B u 2e).

1.2. TexHuveckuii pUCyHOK J€TATM:

BrimosniHeHne pucyHKa JAeTald HAYWHAIOT C TOCTPOCHUS €ro rabapuTHOIrO
OUYepTaHUS BBITOIHSAEMOr0 « OT PYKH » TOHKUMU JHUHUAMU (pucC. 3). 3aTeM AeTaib
MBICJICHHO paccekaeM Ha TPOCThIE TEOMETPUYECKHE (UTYphl W TOCTETIEHHO
3apHCOBBIBAEM 3TH buryps B
rabaputHeie ouepranus (puc.3 u 4). Ilpm sToM HEOOX0AUMO COOJIOAATH

MIPONOPLUHU JeTany. 0)



Puc. 3.4

Ecmu nertanms monas, To Ha €€ M30METPUYECKOW MPOSKIIMH MOXKET OBIThH
cienaH BbIpe3. Ha jmeranw ¢ OocsIMM CUMMETpPUHU BBIpe3aroT 4eTBepTh. Cekyiue
TUIOCKOCTH JIOJDKHBI TPOXOJIUTH TakK, YTOOBI MecTa pa3pe3a OBLIM BUIHBI
noJHOCThI0. OOBIYHO CHauajga CTPOAT AKCOHOMETPUYECKYIO MPOCKIUI0 BCer
JeTai, a 3aTeM BBINIOJHAIOT Pa3pe3 W yHaJsioT 4acTh mpenmera (puc.S). Paspes
3aIITPUXOBBIBAIOT TOHKUMH MapaJlIeIbHBIMUA JUHUAMH 1101 yriom 60°

K psSIMOi TOPU30HTAIHLHOMN IR0 napaieabHO e (puc.5).




1.3. TunuuHbie OINNOKHU:

[Tpu OCTPOEHUU AKCOHOMETPUYECKOTO pUCYHKa Haubosee
pacnpocTpaHEHHBIMU OIIMOKaMU SIBIISIOTCS:

1) HempaBunbHOe  pacronoXkeHue oOocedl  MoJoKeHHus  neranu  (puc.6).

Henpa8unswo

Puc. 6

2) Pacnonoxxenue OONBIION OCH JJUIMICA MapaJlIeIbHO OJHOM M3 OCel B

IUIOCKOCTH, a HEe  MepHeHIuKYIsIpHO  cBoOomgHOM  ocu  (puc. 7).
z‘

Puc. 7

3) HenpaBuiabHOE pacHoIOKEHUE OCEH AJUIMIICOB PACIOJIOKEHHBIX B OJHOU

8).

IINTIOCKOC

Puc.8



4) CMmelieHre UEeHTpa YaCTUYHO BUAMMOTO 3JUIMIICA MPU U300paKEHUH OTBEPCTHS

B paspese (puc. 9).

O
lTpo8 unswo iz HenpaBure

Puc. 9

1.4 TeHeBasi ITPUXOBKA AeTAJIN:

[Ipy HaHeceHMM TEHEBOW INITPUXOBKH, KOTOpas JeiaeT u300pa-
KEHUE OOBEMHBIM CUHMTAETCA, YTO CBET MAJaeT MPEIMET ClieBa U CBEPXY WIH
CIIpaBa M CBEPXY.

OcaeleHne MOBEPXHOCTH IITPUXYETCS TOHKUMH JIMHUSMU U Ha OOJBIIOM
PACCTOSIHUM JPYT OT JIpyra, a TEHEBble 0oJiee TOJICThIMH JUHUSMU, pacroyiaras ux
yaiie (puc. 10). BokoBbie TOBEPXHOCTH KOHYCA U TUPAMUIbI IITPUXYIOT JIUHUSIMH,
MPOXOAIIMMU Yepe3 MX BepminHy. Ha Tema BpamieHuss HaAHOCST IITPUXOBKY C

pa3sHOM TOJNIIMHOW MW C Pa3HbIMM INPOMEXKYTKAMH  MEXAY JIMHUAMMU.

Puc. 10



2. llopsinoK BBINOJIHEHUSI PadOThI:
2.1. [Tonmyunts MOJENb TUISL BBIITOJIHEHUS paboTHI.
2.2. OmnpenenuTh ra0apuThl W MOCTPOUTH TNapajiesienunes radapuToB B
AKCOHOMETPUH.
2.3. MbICIeHHO pacujeHuTh JeTajb Ha MNpocTble (UTypbl M BIOHCATh UX B
rabapuThl TOHKUMU JUHUSIMU.

2.4. BbINOTHUTH HEOOXOAMMBIA pa3pe3 B TOHKUX JIMHHUSIX M 3alITPUXOBATh

CEYCHHE.
2.5. [IpencraBuTh paboty IpernoaBaTeto TSt KOHCYJIbTalIUH.
2.6. O6Bectn PHUCYHOK, BBHITIOJTHUTh OCHOBHYIO Ha/JIIIUCh.

2.7. IlpeactaButh paboOTy Ha MPOBEPKY.

3.Bonpockl 1J151 CAMOKOHTPOJIA:

1. Kakue deprexHble HMHCTPYMEHTHl TNPUMEHSAIOTCS TPU  BBITIOJHEHUU
TEXHUYECKOTO pucyHka?
2. Kak coorHocHUTCs IJMHHAsT M KOpPOTKas OCh OBajJOB B aKCOHOMETPHUH?
3. Kak pucyercs IECTUTPAHHUK?
4. Kaxk pacmnoJiaraeTcs JUIAHHAA 0oCh oBaia?

5. Kak mamaeT cBeT Ha n300pakaeMyro J1eTajb?

4, JlomaiiHee 3aJaHue:

1. Ilpu BBINOJHEHHH KOMIUIEKCHOTO YepTeka KaKhe TOYKH IepecedeHust
buryp cTposiTcsi IepBHIMHE ?

2. Kakue Touku nepecedeHus: OyyT OYeBUIHBIMH MPU MIEPECECUCHUH TPU3M ?
MIpU NIEPECEUEHUH TEJ BpalleHus?

3. Kakue Touku nepecedeHus: Oy1yT XapaKTepHbIMU ?

4. B yéM 3aKiIro4aeTcsd METO CEeUYEeHUs?

5. PekomeHnayemMasi Juteparypa:

[.YUekmapeB A.A. CrnpaBoYHUK [0 YEpUYEHHUIO: Yy4yeOHOe mocobue s



cpeanero npod. O6pazosanus 2018, 336¢.

2.benonoroBa H.A. HauepraTtenbHass reomerpusi: yuyeOHOe mocoOue s
ctynenToB 2018r 92ctp OBbC Jlanb

3.bopucenko  W.I'. Umxkenepnas  rpaduka. ['eomerpuyeckoe u
npoekiuonHoe vepuenue Cubupckuii denepanbubiii yausepcuter 200ctp 2020
OBbC Jlanb

4. NaTepHet pecypchl-Www.edu.ru

I'padgnueckas padora Ne§
Tema: KoMIUIeKCHBIA 4EPTEXK MOJIECIHU MO AKCOHOMETPUYECKOU MPOEKIINH, o
JIBYM BHUJIaM BBITIOJTHUTH TPETUH BUJ;
Heanb padoThI: dopMHUpOBaAHUE YMEHUM BBIOJIHATH TepeceUCHUs
HApPY>KHBIX U BHYTPEHHUX MMOBEPXHOCTEM JIETAJICH.
HponomxurensHocTb: 4HACA
Obecneuenne padoThI:

1. UnauBuayanbHble 3aJaHUS

2. MeTonuueckue peKOMEH IAIMH 10 BRIMIOJIHEHHUIO PaOOThHI

3. [InakaTel «mepeceyeHrne reoMeTPUIECKUX TEI
1. OO01me U TeopeTHYECKHE MOJTOKEHHS 10 TEMe 3aJaHNs:
B npakTuke 4acTo BCTpeUarOTCs A€Tall MAIIUH CO CJIOKHBIMU OTBEPCTHUSIMH

Y BbIpE3aMu, TIOCTPOCHHUE KOTOPHIX Ha YepPTEKe TpeOyeT 0COOBIX MPUEMOB.

IIpumepsbl TaKuX AeTaseid Ha puc. 1
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Puc. 1

Bce »5Tu pgeranu UMMEIOT COYETaHUS JJIEMEHTOB TE€OMETPUYECKUX TEN H
noBepxHocTeil. B gertanax umerorcss orBepcTusi pasznuuHod (opmbl. [lpoexunu
KOHTYPOB 3THUX OTBEPCTHI CTPOSAT MPH MOMOLIM XapaKTEPHBIX TOYEK, KOTOPHIE B
JNadbHENIIEM COEUHSIOT JIUHUSAMH.

I'1aBHOE MPABMJIO: €CJIH IIJIOCKUE IMOBCPXHOCTH OTBepCTI/Iﬁ pacmnojiararoTcs

napajijieIbHO OCHOBAHMIO T€OMETPUUECKOT0 TeJla, TO JUIsl ONpe/IesIeHUs MPOCKIUU
XapaKTepHbIX TOYEK KOHTYPOB OTBEPCTUHA OYEHb yJOOHO MPUMEHSTH
BCIIOMOTATEIbHbIE MpsIMble M (GUTYPHl - MHOTOYTOJIBHUKK WM OKPYXHOCTH,
Jexanime B IJIOCKOCTSIX, napajuiesIbHbIX OCHOBAHUIO.
Ha puc. 1 mnoka3zansl mnpumepbl TaKux MOCTpoeHu. BcmomMoratenbHbie
OKPY>KHOCTH CTpoAT Ha puc. la u 1a. Ha puc. 16,1B u Ir mokazaHo mpuMeHEHHE
BCIIOMOTaTEIbHBIX MHOT'OYT'OJIbHUKOB.
Ha puc. 1a. B KOHUYECKOM TeJ€ M3rOTOBIECHO OTBEPCTUE B BUJIE Tpaneuuu. JInuuu
AB u C]] nmpencrtaBisioT co0oil Ayru OKpY>KHOCTEH. [ Opr30HTAIbHBIC MPOEKITUN
YT CTPOSAT cleAyromuM oopazom. OpoHTaNbHBIE MTPOCKIIUU AYT MPOIOJDKAIOT 10
MepeceveHns ¢ KOHTYPHBIMH 0OpasyromumMu. Paguycamu, paBHBIMU OKPY>KHOCTSIM
IyT, Ha MIOCKOCTH H MpOBOAST OKPY>KHOCTH, HAa KOTOPBIX MOIb3YACH JHUHUSMHU
CBS3M HAXOMASIT HMCKOMbBIE TOpU3OHTalbHbIE mpoekinuu Touek A, B, C u /l.

Ha puc. 16. nzo0paxeHa 4eTblpéXrpaHHasl MUpaMKuIa ¢ OTBEPCTHEM B BUJIE
Tpaneuud. B 3ToM ciydae NPUMEHSIIOT BCIIOMOTATENbHbIE YEThIPEXYTOJIbHUKH,
IJIOCKOCTU  KOTOPBIX TapajielibHbl OCHOBaHUIO nUpaMuibl. DOpoHTaIbHBIC
MPOEKIHUH TOPU3OHTAIBHBIX MJIOCKOCTEN JTOMKHBI OBITh MPOJAOIAKEHBI O BCTPEUH C

KaKUM-TTM00 peOpoM NmupaMuibl B TOUKAX THII. ['opuzoHTaNIBHBIE TPOEKIMHA M



U N 3TUX TOYEK HAXOMST, MPUMEHSS JIMHUM CBSI3H, HA TOPU30HTAIBHON MPOEKIIHUH
pebpa. 3aTeM U3 TOYeK M U N MPOBOJAT FOPU3OHTAIBHBIE JIMHUH. [IpoBens
BEPTUKAJIbHBIE JTUHUM CBA3HU JI0 IEPECEUEHUS C 3TUMHU JIMHUAMHU, TOJYy4atOT TOUKH,
ONpEIEIAONINE TOPU30HTAIBHYIO IIPOEKLUIO BBIPE3a.
OTOT Xe crnoco0 NMPUMEHEH U IS HAXOXKAEHUS MPOESKIUN BBIPE30B y MUPAMUJL HA
puc. 1B. u Ir.

Ha puc. 1a. Bbipe3 HaxoauTcs B cepuueckoid moBepxHocTH. IlocTtpoenue
YT OKPYXHOCTH MPOU3BOJAT MOAOOHO MOCTPOCHMIO Ayr Ha puc. la. Tak kak »Ta
Jyra OKpY>KHOCTH pacCIOJIOKEHAa B FOPU3OHTAIBHOM IMIOCKOCTHU, TO (PpOHTANIbHAS
MPOEKIMS AYyru OyIeT OTPEe3KOM MPSMOM JMHUM aB, a TOPU3OHTAIbHAS MPOCKIUS
npeacTaBiIsieT co0oi Iyry OKpPYKHOCTH pajnyca, PaBHOTO TOJOBHHE oTpe3ka cd.

Jnst moctpoenust mpoQHUIBHON MPOEKIUU JAaHHBIX (UTYDP HCIOJIB3YIOT
TOPU30OHTANbHBIE M BEPTUKAIbHBIC JIMHUU CBSI3U, MO KOTOPBIM M OIPEAEISIOT
TOYKM  TEpeceyeHus: OTBepCTUS U (QUTYpbl HA  TPETbe  MPOEKIIHUH.

IIpu moctpoeHun cedeHus (UIYpHl IIIOCKOCTBIO A-A, Ha (POHTAIBHOM
OPOEKIUU (QUTYypbl MPOBOJAT IONOIHUTEIBHYI TOPU30HTAIbHYIO JIMHHUIO, a Ha
TOPU30HTAIBHON MPOEKIUN CTPOAT aHAJIOTMYHO IPEABIAYIIUM YepTekKaM Kpyr WIN
MHOTOYTOJIbHUK, Ha KOTOPOM OIIPENEISAIOT JIMHUM IIepeceYeHusl BHYTPEHHEHN
MOBEPXHOCTH ¢ TeoMmeTpuieckor d¢urypoi. Pacceu€nHoe Tenmo Qurypsl
LITPUXYETCSd TOHKHMH JIMHMSAMH IOJ YIJIoM 45° C OJMHAKOBBIM PACCTOSHHEM

MEXIY JMHUSAMHU PaBHBIM 3..5 MM

(puc. 2).

5

Puc. 2 Moo

Ecim otBepctue B Tene wuMeeT NWIMHAPUYECKYHO QopMy, TO Ha



(GpOHTAIBHOM TPOEKIMU TPOBOJAT HECKOJIBKO BCIOMOTATENIbHBIX JIMHUM,
MapajiyIeIbHbIX OCHOBaHUIO. OJTHA U3 HUX YEPE3 BEPXHIOK TOYKY TOPU30HTAIBLHOTO
OTBEPCTHS, BTOpasi — YEpe3 HWKHIOK, TPEThsl - 4Yepe3 CEPEAUHY M HECKOJIBKO
JIMHUAIN B MPOMEKYTKAX MEXTY TUMH JMHUSIMH.

Ha ropusoHTanbHON MPOEKUUH MPOBOAST BCIIOMOTATEIbHBIE OKPY>KHOCTH,
Ma KOTOPBIX MPH MOMOIIM JMHUKA CBSI3M HAXOIST MPOCKUUU TOUYEK. DTH TOUYKHU

COEUHSIOT JIEKAJIbHBIMU KpUBBIMU (puc. 3).

————— e et el e —— - —— ——

Puc. 3

2. Tlopsiiok BBITIOJTHEHHUSI PA0OTHI:

2.1. [TomyuuTs 3aJlaHue y MperoIaBaTels.
2.2.  Tloctpouts TPpU  TOPOCKIUH  (Gurypel B TOHKUX  JIMHHSX.
2.3. Ha ¢ponTanpHO  TpoeKmWM  HW300pa3UTh  OTBEPCTHE, MPOBECTH
BCIIOMOTaTEIbHBIC TOPU30HTATBHBIC JTHUH.

2.4. C OMOUIBIO0 JIMHUW CBSI3M MOCTPOUTH HA TOPU3OHTAIBHOW MPOEKIINH KPYT

WIH MHOTOYTOJIbHUK u BU/]I OTBEPCTHSL.
2.5. ITocTpouts OTBEpCTHE Ha npopUIBLHON MTPOEKIUH.
2.6. [TocTpouth paspes A-A.
2.7. [IpeacraButh paboty IPENo1aBaTEN0 TSt KOHCYJIbTAIUU.
2.8. Oo6Bectu JIVMHUU KOHTYpa, CIeNaTh OCHOBHYIO HA/IUCh.

2.9. IlpencraBuTh paboOTy HA IPOBEPKY.

BapuanTs! 3aganuii npuBeaeHsl B imteparype ( 2 ctp.142-150)



3. Bonipochl 1J151 CAaMOKOHTPOJISA:

1. Kakue miaockocTH mpoBOJAT yepe3 (QPOHTAIBHYIO MPOEKIHUI0 U B KAKUX
MecTax?

2. Kak ompenenuTh TOUKHM MmepeceyeHuss (Urypbl M OTBEpCTUSA, Ha TIO-
PU3OHTAIIBHOW TMPOEKIUU?

3. Kak ompenenuTs TOUKM mepecedyeHus (Urypbl U OTBEPCTUS B IMPO-
GunbHOU MIPOCKLINN?

4. JlomaniHee 3aJ1aHue:

3aKOHUYUTH BBITIOJIHEHHE YEPTEKA.

5. PekoMenayemasi aureparypa:

1.YexmapeB A.A. CnpaBouyHHMK 10 YEpUYEHHIO: y4yeOHOe TmocoOue st
cpeanero npod. O6pazoBanus 2018, 336¢.

2.benonoroBa H.A. HaueprarenbHas reomerpus: ydeOHOe mocoOue st
crynerToB 2018r 92ctp DbC Jlanb

3.bopucenxo W.I. Hmxenepnas rpaduka. ['eomerpudeckoe u
npoekimonHoe 4epuenne Cubupckuii ¢enepanpHbii yHuBepcuTeT 200cTp 2020
OBbC Jlanb

4. WutepHeT pecypchl-Wwww.edu.ru

I'paduueckas padora Ne9
Tema: [lo n1Bym BHaM Ha 4epTeKe BBITOJIHUTH TPETUN BULL.
Hear  padorsi: @opMUpPOBAHME  YMEHMU  BBIINOJHATH  IEPECEUCHUS
HApPYXXHBIX U BHYTPEHHUX IMOBEPXHOCTEN JIETANIEH.
HponomxurensHoctb: 4HACA
Obecneuenne padoThI:
1. MunuBHayanbHbIC 3a0aHUS
2. MeTtonnueckue peKOMEHAAIUU IO BBITIOJHEHUIO Pa0OThI

3. [1makathl «IepeceyeHne reOMETPUIECKUX TEI»



1. O6mue u TeopeTHYECKHE MOJIOKEHNS 10 TeMe 3aaHUS:
B npakTtrke 9acTo BCTpeyaroTcs AETall MaIUH CO CIIOXKHBIMU OTBEPCTUSIMU
U BBIPE3aMU, IOCTPOEHUE KOTOPBIX HA UepTEekKe TPeOyeT 0OCOOBIX MPUEMOB.

IIpumepsbl TaKuX AeTajgeld Ha puc. 1
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Puc. 1

Bce »5Tu geranm UMMEIOT COYETaHUS DJIEMEHTOB T€OMETPUYECKHUX TEI U
noBepxHocTel. B geransax umerorcs oTBepcTusi pasiaudHod ¢opmel. [Ipoexunu
KOHTYPOB 3THUX OTBEPCTUH CTPOSAT IPU IOMOIIY XapaKTEPHBIX TOYEK, KOTOPBIC B
JaJIbHEUIIEM COCUHAIOT JIMHUAMU.

I'J1aBHOE PABMWJIO: €CIIY IIOCKHE ITOBCPXHOCTH OTBCpCTI/Iﬁ PacCIIojIararoTCs

MapajuieIbHO OCHOBAHHUIO TEOMETPUYECKOTO TeJa, TO JJIA ONMPEAECICHUS POECKIIUH
XapaKTepHbIX TOYEK KOHTYPOB OTBEPCTUH OYEHb yJOOHO MPUMEHSTH
BCIIOMOTATEIbHbIE TPSMbIEe U (UTYPHl - MHOTOYTOJIBHUKK WM OKPYXHOCTH,
Jexanme B IJIOCKOCTSIX, napasuiesIbHbIX OCHOBAHHUIO.
Ha puc. 1 mnokazanel mpuMepbl TakuxX NOCcTpoeHul. BcmomoraTteiabHbie
OKPYXHOCTH CTpOSIT Ha puc. la u 1a. Ha puc. 16,18 u Ir moka3zaHo npuMeHEHHE
BCIIOMOTATEIbHBIX MHOTOYT OJIbHUKOB.

Ha puc. la. B KOHMYECKOM Tej€ U3rOTOBIEHO OTBEPCTHE B BHUJIE TPAICIUU.
Jluamun AB u C]l mpenctaBisitor coOoil nyru OKpyKHOCTeH. [opu3oHTaIbHBIC
MPOCKIIMU TyT CTPOST chaeAayrmuM obOpazoM. DpoHTaNbHBIE MPOCKIUU YT
MpPOJOJKAIOT JO TMEpeceueHusl € KOHTYpHbIMH oOpasyromumu. Paamycamu,
PaBHBIMU OKPY>KHOCTSIM AYT, Ha IIOCKOCTH H mpoBOAAT OKPYKHOCTH, HA KOTOPBIX

MMOJBb3YACh JTUHUAMMU CBA3HM HAXOOAT MCKOMBIC I'OPHU3O0HTAJIBHBIC IMPOCKIHMH TOYCK

A B,Cul/l



Ha puc. 16. nu3obpaxena yeTblpéXrpaHHas IupamMuaa ¢ OTBEPCTUEM B
BUJE  Tpamemuu. B 3TOM  ciayyae — HPUMEHSAIOT  BCIOMOTaTeJIbHbIE
YEeThIPEXYTOJIBHUKH, IJIOCKOCTH KOTOPBIX MapajuleibHbl OCHOBAaHUIO MUPAMUJBI.
@®poHTaNbHbIE  NPOEKIMH TOPU3OHTAJIBHBIX  IUIOCKOCTEH  JOJKHBI  OBITH
MPOJOJDKEHBl J0 BCTPEUM C KAKUM-TMOO peOpoM NUpaMHIbl B TOYKaxX THII.
["opu3oHTaNIBHBIC TPOCKIIUU M M N 3TUX TOYEK HAXOJAT, IPUMCHSS JTMHUHU CBS3H,
Ha TOPU3OHTAJIBHOM NpOoeKIMu pedpa. 3aTeM M3 TOYEK M U N TIPOBOAAT
TOPU3OHTAIbHBIE JIMHUU. [IpoBens BepTHKAIbHBIE JUHUU CBSI3H JIO
nepeceuyeHrss C OJTUMU  JIMHUSAMH, [OJY4YaloT TOYKH, ONpEeIessionue
TOPU30HTAIBHYIO MPOEKIUIO BbIpE3a.
OTOT k€ croco0 NMPUMEHEH U I HAXO0XKJACHUS MPOCKIUI BHIPE30B Y MUPAMUJI Ha
puc. 1B. u Ir.
Ha puc. 1xa. Beipe3 HaxoauTcs B cepuueckoir moBepxHocTH. [locTtpoenue
YT OKPYXHOCTH MPOU3BOJAT MOAOOHO MOCTPOCHHIO AyT Ha puc. la. Tak kak 3Ta
Jyra OKpY>KHOCTH PAacCIOJIOKEHAa B TOPU3OHTAIBHOM IMJIOCKOCTH, TO (pOHTaIbHAsS
IPOEKIHs AYTH OyJIeT OTPEe3KOM MpPSMOM JIMHHUM aB, a TOPU3OHTAIbHAS MPOEKIUS
npeacTaBiIseT co0oi Iyry OKPYKHOCTH pajnyca, PaBHOTO TOJOBHHE oTpe3ka cd.
Jnst moctpoenust mpoUIbHON MPOEKIUMU JaHHBIX (UTYDP HCIOJIb3YIOT
TOPU3OHTANBHBIE M BEPTUKAIbHBIC JIMHUU CBS3U, MO KOTOPBIM M OMPEHEISIOT
TOYKM  TEPEeceUeHUs: OTBEpCTUS U (QUTYpPBl HA  TPETbE  MPOEKIIUU.
IIpu mocTpoeHMM cedeHus QGUTYPHI INIOCKOCThIO A-A, Ha (poHTAIBLHOMN
MPOCKIMU (PUTYPHI TPOBOJAT JOMOJTHUTEIBHYIO TOPU3OHTAIBHYIO JHHHUIO, a Ha
TOPU30HTAIBHOM MPOEKIIUU CTPOST AHAIIOTHYHO TPEIBLAYIIUM YepTeKaM KpyT HIIn
MHOTOYT'OJIbHUK, Ha KOTOPOM ONPEAENSIOT JIMHUM TEPECEeUEHUs] BHYTPEHHEU
MOBEPXHOCTH C TreomeTpuueckoi ¢urypoil. Pacceu€nHoe Tteno Qurypsi
WTPUXYETCSA TOHKMMM JIMHUAMHU TOA YriaomM 45° ¢ OJMHAKOBBIM PACCTOSHHUEM

MEXIY JIMHUAMHA PaBHBIM 3..5 MM

(puc. 2).
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Ecmu OTBEPCTUC B TCJIIC HUMCCT NUIMHIAPHUYCCKYHO q)OpMy, TO Ha
@pOHTaHLHOﬁ MMpOCKIHU TIPOBOAAT HCCKOJIBKO BCIIOMOTI'dATCIIbHBIX HHHHﬁ,
nmapamuiCIbHbIX OCHOBAHHIO. O,HHa N3 HUX YCPEC3 BECPXHIOIO TOYKY 'OPU3OHTAJIIBHOT'O
OTBCpPCTHUA, BTOpasd — YCPC3 HUIKXKHIONO, TPCTbA - YCPE3 CCPCANMHY UM HCECKOJIBKO
JIMHUU B IMPOMCIKYTKAX MCIKIAY OTHUMH JINHUAMM.

Ha FOpHSOHT&HLHOﬁ MMPOCKIUU IMPOBOAAT BCIIOMOI'aTCIIBHBIC OKPYKXHOCTH,
IIa KOTOPBIX IIpU ITOMOIIH JIMHUN CBSI3U HaxXoIAT IPOCKIHH TOYCK. OTU TOYKH

COCIUHSIIOT JIeKaJIbHBIMU KPUBBIMU (puc. 3).

- - —— -

Puc. 3

2. Tlopsinok BbITOJIHEHUSI PA0OTHI:

2.1. [Tonyunth 3aJlaHue y IpenoaaBaTelis.



2.2.  lloctpouts TpUu  TpoeKkHuu  (GUTYpel B TOHKUX  JIMHUSAX.
2.3. Ha ¢poHTansHOi  mpoeKUMH  HU300pa3uTh  OTBEPCTUE, IPOBECTH
BCIIOMOTaTeIbHBIC TOPU30HTAJIbHBIC JTHHHH.

2.4. C noMOUIbIO0 JIMHUWA CBSI3M MOCTPOUTH HA TOPU3OHTAIBHON MPOEKIUU KpPYT

17001 MHOTOYTOJIBHUK u BUJI OTBEPCTHS.
2.5. ITocTpouts OTBEpPCTUE Ha npodubHON IIPOECKIUH.
2.6. [TocTpouts paspe3 A-A.
2.7. [IpencTaBuTh paboty NPEI0/1aBaTEIIO IS KOHCYJTbTAIIHH.
2.8. Oo6Bectu JIUHUU KOHTYDA, caenaTh OCHOBHYIO HA/JIIUCh.

2.9. [IpeacraButh paboOTy Ha MPOBEPKY.

BapuanTe! 3a1anuii npuBeaeHsl B muteparype ( 2 ctp.142-150)

3. Bonpochl AJ151 CAMOKOHTPOJISE:

1. Kakue MmiIocKoCcTH MPOBOAAT yepe3 (PPOHTATLHYIO MPOCKIMIO M B KaKUX
mecTtax?

2. Kak ompenenuTh TOUYKHM mepecedeHusi (Gurypbl M OTBEpCTUSA, Ha TIO-
PU3OHTAIBHONW TPOEKIMU?

3. Kak ompenenuTs TOUKM mepecedyeHus (GUTYpbl MU OTBEPCTUS B TMIPO-
bunpHOM MIPOCKIIUH?

4. loMmaniHee 3alaHUE:

3aKOHUYUTH BHITIOJIHEHHE YEPTEKA.

5. Pexomenayemasi sureparypa:

11.Yexkmape A.A. CopaBOYHHMK [0 UYEpUYCHHUIO: ydeOHOe MocoOue s
cpeanero npod. O6pazosanus 2018, 336¢.

2.benonoroBa H.A. HaueprarenwHass reomerpusi: ydeOHOe mocoOue s
ctynentoB 2018r 92ctp OBC Jlanb

3.bopucenko WN.I'. Umxkenepnas  rpaduka. ['eomerpuueckoe
npoekiruonHoe depueHne Cubupckuii denepanbubiii yauepcuter 200ctp 2020
OBbC Jlanb

4. aTepHeT pecypchbl-www.edu.ru



I'padpuueckas padora NelO

Tema: BrimonHeHne yepreka ¢ MPOCTBIMHU pa3pe3aMy, COCAUHEHUE BUIA C
pa3pe3oM.

Hear padorei: DopMupoBaTh YMEHHUS BBINOJHATH NPOCTBIE pPa3pe3bl
B OPTOTOHAJIBHOM IIPOEKIUU U U30METPUYECKON IIPOCKIIUU.

IIpomosxuTebHOCTB: 3 Haca.

MarepuajibHOe U JOKYMEHTAJIbHOE o0ecneyeHue:

4.1. UnauBuayanbHbIE 3aaHUS.

4.2. MeTonuyeckue peKOMEHJalluu 10 BBIITOJHEHHIO Tpaduueckoil paboThl.

4.3. Inakatsl « [IpocThie pa3pess ».

4.4, Muadunsm « Bugsl, pa3pesbl, ceUeHUs ».

1. O0mue TeopeTHYecKHe MOJT0KEHHS PU BHINOJIHEHNH PadoThI:

1.1. Pa3spe3snl:

Pa3zpe3 - u3oOpaxkeHue mpeaMera, MBICIEHHO PAcCEYEHHOIO OJHOM WIIU
HECKOJBKUMH TUIOCKOCTIMHU. Ha paspese mokaspiBaeTCs TO, YTO IMOJIy4daeTcs B
CEKYIlIe IUIOCKOCTH M YTO pacnojokeHo 3a Heu (puc. 1). Jomyckaercs
M300pakaTh HE BCE, YTO PACIIONIOKEHO 3a CEKYIIEH MIOCKOCThIO, €CIU 3TO HE

TpeOyeTcs i MOHUMaHUs KOHCTPYKIIMU TIpeaMeTa (puc. 2).




Puc.1 Puc.2

Pa3pe3pl Moryr OBbITh TOpHU3OHTAIBHBIMU (puc. 3), BepTHKAJIbHBIMHU
¢poHTanbHpiMH (puc. 1 u 2), BepTUKAIbHBIMU MpoduibHbIMU (pHUC. 4),
HaKJIOHHBIMHU (puc. 5).
HaknonHslii pa3pe3 aomyckaercs nu3o0paxarb ¢ TOBOPOTOM. B 3ToM ciyyae K ero

M300paKeHUI0 100aBISIOT 3HaK (puc. 50).
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Puc. 3

1.2. Pa3pe3sl npocThbie:

[IpocTeiM pa3pe3om Ha3bIBAETCA pa3pe3, IOIYYECHHBIM OJHOM CEKyLIeH
IIIOCKOCTBIO (puc. 1, 2, 3, 4, 5).
['opuzonTanbHble, GPOHTANBHBIE U MPOQPMIBHBIE pa3pe3bl MOTYT HAXOJIUTHCA Ha
MEeCTE COOTBETCTBYIOLIMX OCHOBHBIX BUIOB.

Ecnam cexymiasi miocKOCTh COBIAJAET € MIOCKOCTHIO CUMMETPUU JETalu B
1IEJIOM, a pa3pe3 pacloIOKEH B HEMOCPEACTBEHHON MPOEKIIMOHHON CBSI3U C BUJIOM
U OHM HE pa3/IelIeHbl KAKUM-TTMOO JIPYTHMM H300pakKeHUEM, MOJIOKEHUE CEKYILeH

IJIOCKOCTH HE OTMEUAETCs M pa3pe3 HAJMKMChIO HE compoBokaaeTcs (puc. 2, 3, 4).



B ocrampHBIX Ciy4asx I[OJIOKEHUE CEKYIIEW IUIOCKOCTU OTMEYaeTcs JIMHUEH
CEUYEHHMsI CO CTpEJIKaMH, YKa3bIBAIOIIMMH HAIPABICHHUE B3rJsAa, & HAJl PUCYHKOM
BBINIOJIHSAETCS COOTBETCTBYIOIIAsl HAJINMUCh, YKa3bIBalOU[ash CEKYIIYI0 IUIOCKOCTb
(puc.5). Haagnuce BblmonHseTcss OyKBaMM KUPWUIMIBI HauvHag ¢ A u 0e3
nponyckoB (b, B,...). BykBbl cTaBiTCS CHapyXH OT CTPEJOK, IMOKa3bIBAIOIINX
HampaBlieHue Biarjsga. Pasmep OykB B 1.5 - 2 pasza Oombiie o0O03HaUYECHHI
MPOCTABJICHHBIX HA YEPTEXKE.

[Tonoxenne cekyuied TMIOCKOCTH YKa3blBA€TCA PAa30OMKHYTOW JIMHHUEH.
Tonmuua nuaum paBHa 1,5S, rae S - TolMHAa OCHOBHOM JIMHUU; JAJIMHA IITPUXOB
8...20Mm.

tpuxu pa3oMKHYTOM JIMHMM HE JIOJDKHBI — TepecekaTb  KOHTYp
n3o0paxkenus. [lepneHANKYISIPHO K IITPUXaM CTaBSITCS CTPEIKH, MOKA3bIBAIOLIUE
HanpasieHue B3rsiaa. CTpeslKu HaXOsATCA Ha PACCTOSHUU 2...3 MM OT BEPXHETO
KOHI]A IITpUXa JMHUM ceueHus. Pasmepbl crpenku Ha puc. 6. Benuumna L nHe
MEHEE 2MM.

HITpuxoBKa ce4eHUs BBINOJIHAECTCS TOHKUMU JIMHUAMM. [ MeTasuia JINHAA
HAKJIOHEHBI I0J yriIoM 45° ¢ mpaBbIM WIHM JIEBBIM HAakJIOHOM. [l apyrux
MaTEpHAIIOB BU/IbI HITPUXOBKH IIPUBEACHBI Ha puc. 7.

He mtpuxyrorcs mpu mpooJIbHOM pa3pese CIUIONIHBIE Basbl, OCH, 0ONTHI, pEOpa

JKECTKOCTH.
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Paspes, chayxamumii 1y BBISICHEHHsI YCTPOMCTBA JE€Tald B OTPaHUYEHHOM
MECTE, Ha3bIBAETCS MECTHBIM U OIPAHUYMBACTCS BOJIHUCTOUN JTMHUEH WIIH JIMHUEH C
u3nomoM (puc. §). KoHIIbI TOMaHOH JMHUYU BBICTYHAIOT 32 KOHTYp Ha 2...4MM. OTH

JJUHHUHN HE JOJIXKHBI COBIIAAATh C KaKUMU-JIN0O JIMHUSIMU I/I306pa)KGHI/ISI.
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Puc. 8

Ha omnom wu3o00paxeHUM NOIMYCKAeTCS COCAUWHATH YacTh BHJIA M YacTh
paszpesa. JInHuM HEBUAMMOTO KOHTYpPa Ha COEAUHSIEMbIX YaCTIX BUJIA U pa3pesa He
MOKa3bIBAOTCA. Bua U paspe3 pa3AesisroTcs JIOMAaHOW WIIM BOJHUCTOM JIMHUEH
(puc. 8).

Ecnu coenuHsIOT MOJI0BUHY BUJA U MOJIOBUHY Pa3pe3a, KaXKIbId U3 KOTOPBIX
CUMMeTpHUYHas (uUrypa, To pazIemsiomeld JUHUEH CIYKUT OCh CUMMETpUH (puc.

9), 3a HCKIIOYEHHMEM CIIy4aeB, KOTJda OCh CHUMMETPHUM TPOCIUPYETCs JTUHUEH

KOHTYpa

(puc. 10).
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OOBIYHO pa3pe3 BBHIMOIHSIOT CIIPaBa U CHU3Y OT OCH CHUMMETPHH.

1.3 AkcoHoMeTpHUYeCKasi MPOEKIMSI:



Jletaib B MpsAMOYTOJIbBHOM HM30METPUYECKOM MPOEKUUU H300paxaroT ¢
yriaaMu MEXIYy OCSIMH X, Y, Z paBHbIM 120 . PaGoTa BBINOJHSAETCS aHAIOTMYHO
TEXHUYECKOMY pUCYHKY ['P Ne§, HO ¢ mpuMeHeHreEM 4epTERHOTO HHCTPYMEHTA U B
OIpeJIeIeHHOM MaciuTabe.

JleTasib MBICIIEHHO pa3/efiioT Ha HPOCThIE T'€OMETPUYECKUE (UTYPBHI.
BrinosiHeHHe H30METpUM reomMeTpuueckux Quryp paccmarpuBaioch B [P NeS.
Pa3pesbl puryp BBIMONHSIOTCS MapajljieIbHO OCHOBHBIM OCAM IPOEKUUU X, Y, Z.

IIpumep cmoTpute Ha puc. 11.

2. ITopsiioK BbINOJHEeHU rpaduuyeckoii padoThbl:

2.1. Tlomyuuts 3amanue y mpenonaaBaTens. Kaxmas kapTodka UMeEET B
MIPOEKIINH JIeTali. B mpaBoM HMXKHEM YyIily yKa3aHO Kakue pa3pe3bl He0OXOIMMO
BBITIOJIHUTH B OPTOTOHAJIBHOW U aKCOHOMETPUUYECKOM MTPOEKIUH.

2.2. BBIMOTHUTH JBa WMEIOIIMXCS BHJIa B TOHKHX JIMHUSX W TMOCTPOUTH
TPETUN BU/L.

2.3. BbINOJHWUTH CEYEHHWE BHJOB COTJACHO 3aJaHmio. [IpocTaBuTH pas-
MEPHBIE JINHUU HA BCEX TPEX MPOEKIUAX.

2.4. TlocTpouTh aKCOHOMETPUYECKYFO TIPOCKITUIO ASTAIA B TOHKUAX JIMHHSIX.

2.5. BBIMOTHUTE pa3pe3 B aKCOHOMETPUUECKON MTPOCKITUH.



2.6. IlpencraBuTh paboOTy NpenoaaBaTeNto AJisl KOHCYIbTAIUU.
2.7. O6BecTH TMHUU KOHTYpa. [IpocTaBUTh pazmepsl. BoINOTHUTH OCHOBHYIO
HaJITUCh.

2.8. [IpeacTaBuTh paboOTy JJIsl IPOBEPKH.

3. JlomaniHee 3ajJaHue:

3.1. 3aKOHYUTH YEPTEK.

3.2. [loaroroButs popmat A3 st I'P Nell

4. Bonpochl 1J151 CAMOKOHTPOJISA:

1. Korna He 0603HauaeTcst III0CKOCTh pa3pesa?
2. Korpa He mitpuxyercs pa3pes?

3. [lox kakuM yTJIOM BBITMOJIHSAETCS IITPUXOBKA?

4. Kak otaensioT uzoOpakeHHe BUAa U pa3pe3a Ha OCHOBHOM MPOEKIINH ?

5.PexkomeHnayemMasi Juteparypa:

l.UexmapeB A.A. CropaBOYHHUK IO YEpUYEHHUIO: y4dyeOHOe mocobue Jis
cpennero npod. O6pazosanus 2013, 336¢.

2.benonoroBa H.A. HaueprarenpHass reomeTpusi: ydeOHOe mocoOue s
ctynentoB 2013r 92ctp ObC Jlans

3.bopucenko N.I'. Umxenepuas rpaduka. ['eomMmeTpudeckoe U mMpOeKIIMOHHOE
yepuenue Cubupckuii henepanpupiii yausepcutet 200ctp 2014 DbC Jlanb

4. aTepHeT pecypchl-www.edu.ru

I'paduueckas paGora Nell

Tema: BrimmonHeHne yepTexa cO CI0KHBIMH CTYNIEHYATBIM Pa3pe3aMH.
Heabs padorbl: @DopMUPOBAHME YMEHHM  BBIIOIHATH JIOMAaHbIE U

CTyNEeHYaThle pa3pe3bl.



IIponosxuTeabHOCTh: 3 Haca.

MarepuajibHOe U JOKYMEHTAJIbHOE o0ecneyeHue padoThl:
1. NanuBuayanbHble 3aJaHAS.

2. Meronnueckue peKOMEHAAMU 10 BbINOJIHEHUO ['P.

3. IInakatsl « Paspe3s cnoxHpll cTyneHdarsli  », « Paspes

CJIOKHBIA JIOMAHHBIHN ».

4. lnadunsM « Bunpl, pazpesbl, CEUESHUS ».

1. O0mue u TeopeTHYECKHUE MOJIOKEHNUS MPU BHITIOJHEHUH PadoThI:

CrnoxHble paspe3bl TOIy4YarOTCs IIPU CEUEHUM JABYMs MU Oojee
wiockocTssMU. CJOXKHBIM pa3pe3 Ha3bIBAETCSA CTYNEHYAThIM, €CJIH CEKYIue
IUIOCKOCTH NapajuleibHbl (puc. la), W JIOMaHHBIM, €CJIM CEKYyIIHE IUIOCKOCTH

NEePECEeKaA0TCA o/ YTJIOM OOJBIITUM 90° (puc. 16).

A,\ %} A -A

al
Puc. 1
Cexkytryto IUIOCKOCTD YCIIOBHO IMOBOPAYUBAOT OKOJIO JIMHAU
B3aAUMHOI'O HepecequI/m a0 COBMCUICHUA C IIJIOCKOCTBIO,

MapajyuleNIbHBIX ~ KaKOW-TMOO  IIOCKOCTH  mpoekmuu  (puc. 16, puc.  2).
BmecTte ¢ IIOCKOCTBIO ITOBOpAYMBASTCS PACHOJIOKEHHAas B Hed ¢urypa
CCUCHHSI.

Jlomanbie pa3pe3sl MOTYT OBITH (POHTATBHBIMH, TOPHU30HTAIbLHBIMH U

PO UIBHBIMHU.
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Puc. 2

HpI/I H€O6XO)II/IMOCTI/I JOIIYCKACTCA IMPUMCHSATH pa3BépHYTBIe Pa3pEe3bl. B

3TOM ciIy4dac Hana I/I306pa}KCHI/I€M IIOMCIIAKOT 3HaK I10 pHuc. 3

Puc. 3

2. Ilopsaok BbINOJHEHUSI PadOThI:

2.1. IlonyuuTs 3a1aHue y MpernogaBaTes.
2.2. Tlpoananu3upoBath NojydeHHOE 3amanne. OHO COCTOUT U3 UYepTeKel

nByx aetaned. OHa JeTalb CO CTYNEHYAThIM CEYEHHUEM, BTOpasi - C JIOMaHHBIM.

Kaxxnas neranp naHa B JByX MPOCKIUAX. TPEThIO MPOEKIINIO HE N300paaTh.

2.3. BoIONHATH YepTeku NBYX JeTaiel B JIBYX MPOCKIUAX, B TOHKUX

JIMHUAX.
2.4. B cooTBeTCTBHH ¢ 0003HAYEHHBIMH B 3aJaHM1 CCKYIIMMHU INNIOCKOCTAMM



BBITIOJIHUTH CIIOKHBIE PA3pe3bl, HAHECTU Pa3MEPBI.
6.5. [IpeacTaBuTh paboOTy Ha KOHCYJIBTAIIUIO TIPETIOIaBATENIO.
6.6. O6BeCTH KOHTYp J€TajIH, BBIOJIHUTH OCHOBHYIO HAJIITUCH.
6.7. [IpeactaButh paboOTy Ha MPOBEPKY.

BapuanTel 3a1anuii npuBeaeHsl B tuteparype ( 3 cTp.166-176)

3. Bonpochl 1J151 CAMOKOHTPOJIS:

1. Kak moka3bIBaeTCsl Mmepexoj] OT OJAHOW IJIOCKOCTU CEYEHMsI K APYrou?
2. Kak mpoeuupyetcs ceueHue mpu JIoOMaHOM paspese?

4. lomaiiHee 3aJaHue:

4.1. 3aKOHUYUTh I'P Noll
4.2. lloaroroButh popmat A3 st I'P Nel2

1.Yexmaper A.A. CnpaBOYHHUK I0 YEpUYEHUIO: yuyeOHOE mocoOue ISl CPEIHEro
npod. O6pazoBanus 2013, 336¢.

2.benonorosa H.A. HauepraTenbHas reoMeTpusi: yaeOHOE TOcOOUE ISl CTYJIEHTOB
2013r 92ctp OBbC Jlanb

3.bopucenko W.I'. Umxkenepnas rpaduka. ['eomeTpuueckoe U MPOEKIIMOHHOE
yepuenue Cubupckuii penepanpubiii yausepcutet 200ctp 2014 ObC Jlans

4. WutepHeT pecypchl-Www.edu.ru

5.PexkoMmeHyeMasi JuTeparypa:

l.UexkmapeB A.A. CropaBOYHHMK TIO YEpuUEHHUIO: y4dyeOHOe mocoOue Jis
cpeanero npod. O6pazopanus 2013, 336¢.

2.benonoroBa H.A. Haueprarenbnas reomeTpus: ydeOHOe mocoOue s
ctynedtoB 2013r 92ctp ObC Jlanb

3.bopucenko WN.I'. UmxenepHas rpaduka. ['eomerpudeckoe U MpOSKIIMOHHOE
yepuenue Cubupckuii henepanpapiii yausepcutet 200ctp 2014 DbC Jlanb

4. atepHeT pecypchl-www.edu.ru



I'padpuueckas padora Nel2

Tema: BrinonHeHue yepTexa ¢ CCUCHUSAMU.

Heas padoTei: DopMUpoBaTh YMEHUS N300pakaTh CEUCHUS eTaleH.
IIponoxurenbHoOCTh: 14. 30MUH.

MarepuajibHOe U JOKYMEHTA/IbHOE o0ecriedyeHue padoThbl:

1. NunuBunyanbHbIe 3a1aHU.
2. Meroguueckue peKOMEHAAIMM IO BBINOJHEHUIO Tpaduyeckod padoThI.
3. IInakatsl: «  Ceuenus  », « Pazpesst um  cedueHus = ».

4. InadunbeMm « Bugsl, pazpesbl cedeHus ».

1. O0mue wu TeopeTHYECKHE MOJOKEHHS TP BbINOJHEHUHU

rpaguveckoii padoThbI:

Ceuenne - wuzoOpaxeHue GUTYphl, TMOJYYAIOMIEHCs TPU MBICICHHOM

pacceucHun IIpcaAMETa OHHOﬁ WM HECKOJBKMMHU IUIOCKOCTAMH. Ha ceuenun

]

IMOKAa3bIBACTCA TOJBKO TO, YTO HAXOAUTCA HCIOCPCACTBCHHO B CCK}’H.ICIZ

IUIOCKOCTH, a BCE, YTO HAXOJUTCS 3a IUIOCKOCTHIO, HE H300paxkaercs (puc. 1).

e C )
==

H 45°
T

Puc. 1.

Ceuenusi, HEe BXOJSILIIME B COCTaB pa3pesa, pa3AesitoTcs Ha BbIHECEHHBIE (puc. 1) u
HaJoXeHHble (puc. 2). BblHeceHHbIE ceueHHUs MPEANOYTUTENbHbBI, JOMYCKaeTCs

pacrionaratb B pa3pbIBE MEXKIY YacTsIMU Buaa (puc. 3).



=

Puc.2

KoHTyp BBIHECEHHOTO CEYCHHMS, BXOIAIIETO B COCTaB pa3pesa, N300pakaeTcs
CIUTONTHBIMH OCHOBHBIMH JIMHUSIMHU, KOHTYP CJIIOKEHHOTO - CIUIONTHBIMH TOHKUMH,
npuuéM KOHTYP M300paKECHHsI B MECTE PACIOJIOKCHHUS HAJIOKCHHOTO CCUCHUS HE
npepbiBatoT (puc.3).

Och CUMMETpHHM HAJIOKEHHOTO WJIM BBIHECEHHOTO CEUCHHUS YKa3bIBaCTCS
IITPUXITYHKTUPHOW JIMHUEH Oe3 0003HavYeHHs OyKBaMU CTpPEIKaMH M JIMHHIO
CeUeHUsI HEe MPOBOMAAT. J{7s1 HECHMMETPUYHBIX CEUCHHI JIMHUIO CEYCHUS TIPOBOJIST
CO CTpenKaMu, HO OykBaMH He 0003HAYATOT.

B ob6mem cirydae mosiokeHHe CeKymiel MIOCKOCTH W HAJIUCh BBITIOIHSIOT
TakK xKe, KaK u TUTST paspesa (puc. 5a).
CeueHne MOXKHO pacmojiaraTh Ha JIOOOM MecCTe TOJisi 4YepTeka, a TaKkkKe C

MoBOPOTOM (pHC. 50).

a-2X0

J ceyernus

Puc. 5



Ecnmm cexymiasi miIoCKOCTh MPOXOAHUT YepPe3 OCh MOBEPXHOCTH BpaICHUS,
OTPaHUYMBAIONICH OTBEPCTHE, TO KOHTYP OTBEPCTHS WM YIUIYOJICHWS B CCUCHUU
MOKa3bIBAIOT MOJHOCTHIO (pucC. 6).

Ecnu ceyenue moaydaeTcs COCTOSIIMM W3 OTAEIBHBIX YacTeH, TO CleayeT

MPUMEHHUTD pa3pes

Puc. 6 Puc. 7
2. Ilopsaok BbInoJIHEHUsI Pa0OTHI:
2.1. [Tomyauts 3a/laHne y MIPEro/1aBaTels.
2.2. N300pa3uth  3amaHHBIA ~ Baj B OpPTOTOHAJBHOW  MPOEKIIUH.
2.3. Haveptuth 3a/IaHHbBIC CEUYCHUS Baja.
2.4. [IpencraButh paboty TSt KOHCYJbTallUH MpPEnoAaBaTeIo.

2.5. OO6BectTd KOHTYp Je€Tald U  BBIIOJHUTh OCHOBHYIO  HAJIHUCh.
2.6. IIpencraBuTh paboOTy Ha MPOBEPKY.

3. BapuanTsl 3a1anuii npuBeaeHbI B utepartype ( 2 cTp.177-185)

4. Bonpochl 1J151 CAMOKOHTPOJIS:

UeMm oTnruaercst ceueHue oT paszpesa’?

Kak n3o0pakaeTcsi B CCUCHUM [UIMHIPUUIECKOE OTBEPCTHE?

Korna He 0003HaYaeTcs INIOCKOCTh CEYEHU S ?

W npoe

Korna mockocts ceuenus o0o3HadaeTcsi, a OyKBbI HE CTaABATCS?



5. JlomamHee 3a1anue.

3aKOHYUTH YEPTEXK ETAIIN.

6. PexoMeHayeMasi Jureparypa:

l.UexmapeB A.A. CnpaBoyHMK MO YEpUYEHHIO: Yy4yeOHOe mocoOue s
cpeanero npod. O6pazosanus 2018, 336¢.

2.benonoroBa H.A. HauepraTtenbHas reomerpusi: yueOHOe mocoOue s
ctynentoB 2018r 92ctp OBC Jlanb

3.bopucenko  W.I'.  UmxkenepHas  rpaduka. ['eomerpuueckoe
npoekironHoe udepyenne Cubupckuit denepanbubiii yausepcuter 200ctp 2020

9BC Jlanp

4. NuTepHet pecypchl-Www.edu.ru

I'PAOUYECKES PABOTA Nel3

Tema: BBINIOJIHEHWE YepTeXka C YIOPOUIEHHBIM H300paXeHWEeM pPe3bOOBBIX
COeIUHEHHI 00JITOM, IIITHILKONM U BUHTOM.

IIpomoKuTEeIbHOCTh- 6 YacoOB

1. IIEJIb U COAEP)KAHUE TPA®UYECKOHN PABOTHI.

CoenuHeHHE eTajeii B MallIMHAX M IPUOOpax MOXKET OBITh HEPA3bEMHBIM U
pa3beMHBIM. B HEpa3beMHOM COEMHEHUH JETajld HEBO3MOXKHO PacCOEIUHUTHL 0€3
UX ToBpexacHUsA. HepazbeMHbIE COCIMHEHUS IETANEH OCYIIECTBIAIOT CBAapKOU,
MalKoOM,  KJENKOW, CKJICMBAaHHEM,  3alPECCOBKOM,  3aJMBKOM ©  Jp.
PazpeMHBIMH Ha3BIBAIOT COEAUHEHUS JCTANECH, IMO3BOJISIIOIIME MHOTOKPATHO
COCJIMHUTH U Pa3beIUHUTD UX 0€3 MOBPEXkKICHUSA. Pa3beMHbIC COCTMHEHUS JIeTalICH
OCYIIECTBIITIOT PE3bOOBBIMH M3ICTUSMH, IIIIOHKAMH, MUTHIIAMHU, MTH(OTAMHA U JP.
B pa3zbemMHBIX COEIUHEHUAX IIHPOKO HCIOJB3YIOT CTaHJIApTHBIE PE3bOOBBIC

KPCIICIKHBIC ACTAJIN! 60J'ITI)I, BHHTbLI, INIIHMJIBbKH, FaﬁKH, a TaKXKC ACTalIu HJId UX



CTOIIOPEHUSA: IIIUIMHTBHI, pa3IuYHbIE 1A 0FkI, IIPOBOJIOKY.
Boinmonnenue  ngaHHOW  pabOThl  MpeaycMaTpUBaeT HU3yY€HUE  CTYyACHTaAMHU
CTaHJApTOB Ha OCHOBHBIC KpPEMEXKHBbIC METalid, CIOCOOOB HMX H300pa)xeHUus, a
TaK)Ke MPUOOPETEHUE TIEPBHIX HABBIKOB KOHCTPYUPOBAHUS PE3bOOBBIX COCAUHECHUI
KaKk OJHOTO M3 BHUIOB IIMPOKO PACIHPOCTPAHEHHBIX PAZBEMHBIX COCIUHECHUU.
YMeHue NpaBuIbHO KOHCTPYHPOBATh W H300pa)xaTh Ha YEPTEKE pPe3bOOBBIC
COCMHEHUsS  HEOOXOAMMO  CTYIEHTY B  JallbHEWIIEeM TIpu  W3Y4YEHUU
MAallMHOCTPOUTEIIBHOTO YEpPUYECHUs, HANpPUMEpP MPU BBIIIOJHEHUU YEPTEKEH
COOpPOYHBIX €IUHUIL, IPU KYPCOBOM U JIUINIOMHOM MPOEKTUPOBAHUH, a TAKIKE B €T0
JNAJIbHEUIIIEN MPAKTUYECKON JIEATEIIbHOCTH.

B xomrmekT pe3b00BbIX coenuHeHuH, BoinoaHsseMbix B ['P No B 13, BxoasT
CICAYIOIINE KPEMEKHbIC NeTalu: OONThl, TalKu, IaWObl, IIMWIbKWA, BHHTBHI C
HWIMHIPUYECKON U MOTAUHOU TOJIOBKOM.

BonTel mpeacTaBiasOT coO0W pe3r0OBOIM CTEpkKEHb C TOJOBKOW. bBoJTHI
OTJIMYAIOTCS APYT OT Jpyra GopMoil U pa3sMepamMu TOJOBKU U CTEPXKHS, a TaKKe
TOYHOCTBIO M3TOTOBJICHHA. BOJTHI HMcHoOJHEHHWS 2 W HMCHOJHEHUS 3 HMEIOT O

MCpCTU OJIA IIUIMHTA B CTCPIKHC UJIH I'OJIOBKE COOTBCTCTBCHHO.

boarel ¢ 1IECTUTPAHHOM TOJOBKOM (HOPMAJBHOM TOYHOCTH)

I'oCT 7798 - 70 Hcnoanenue 1

i Jmna |
L ovana

-sae
>

, ’ O




HomunanbeHsiii auametp pe3nosl, d 20 22 24 27 30
[ar pe3p0Ob1 | KpymHbrit 2,5 2,5 3 3 3,5
Menkui 15 15 2 2 2
Pa3mep «non kirou», S 30 32 36 41 46
BricoTa romoskm, H 13 14 15 17 19

Inuapkol Ha3bIBACTCSA IWIMHIPUYCCKUN CTEPKEHb C METaUTMYCCKOM
pe3b00oii Ha 000MX KOHITAX.

HInmuapku 00IIero NPUMEHEHHS TIPeTHa3HAYCHBI:

a) Il COCTMHCHMSI IBYX JIeTajIeH C TJIaKUMU OTBEPCTHIMU;

0) IS TPUKPEIUICHHUS JeTaJed C TJIaJKUMH OTBEPCTHUSAMHU K JICTAId CO

CKBO3HBIMHU NJIN HECCKBO3HBIMHU (FHyXI/IMI/I) p€356OBBIMI/I OTBCPCTUAMU.

!
R
O

IHInuiabka ¢ BBHHYMBAeMOM KOHIIOM.

[Inmuneka nns coenuHeHus aetaner ¢ rmaakumu otBepctusmu (I'OCT
22042-70. TOCT 22043-76) uMeIOT OJWHAKOBYIO JIJIMHY Pe3bObl Ha €€ KOHIax.

JUis »TEX IOnmWieKk pe3bda MokeT OBITh Hape3aHa Ha Bcel ee juuHe .




Hnuapku s OPUKPEIUIEHUsS JeTadd C I[JIaJKUMU OTBEPCTUAMM K JAETad C
pe3sooBbiMEu oTBepcTHsiMu (I"OCT 22032...22041-76) uMerOT Ha KOHIAX pa3HYIO
JIUIMHY pe3bObl. JmrHa pe3nObl BBHHYMBAEMOTO KOHIA mmibku |1 3aBUCHT OT
MPOYHOCTH MaTepuana JeTald, B KOTOPYIO BBUHUMBAETCS WIMUIbKA. OHA MOMXKET
ot paBHa d; 1,25d; 1,6d; 2d; 2,5d (d - HOMHHANBHBIH gUAMETpP Pe3bOBI).
Hanpumep, nns cranbHbIX, OpOH30BBIX M JATYHHBIX J€Tajed C JOCTaTOYHOMU
IJIACTUYHOCTBIO, @ TaKXKe Uil JeTaled U3 TUTAHOBBIX CIJIABOB PEKOMEHIYETCS
HNPUMEHSITh mNIbkd ¢ 11=d a s gerasedl U3 JETKUX CIUIABOB - IIMHAJIBKU C
11=2d u 11=2,5d

Jist Toro 4TtoOBl TpH pa30OpPKe COENMHEHUs IIMUIBKOM CBHUHYMBAIACH
raifka, a He BBIBUHUMBAJIACh HIMHJIbKA BMECTE C Tailkoil, B KauyecTBe 3JeMEHTa
3aKJIMHUBAHUSL TPUMEHSIOT cOer pe3pObl Ha BBUMHUYMBAEMOM KOHIIE HIMibku. Ha
coere pes3p0a HMMEET HEMOJNHBIA TPO(HIb, MOAITOMY NPU BBUHYMBAHHHM 3TOTO

YYaCTKHU HIMMHUIJIBKH B p63B6C BO3HHUKAIOT ITOBBIICHHBIC CUJIBI TPCHUA.

1. Onpepaesienne TaHHBIX 1JIs BbINOJHeHus ['P.

[lo pa3mepam, B3ATBHIM U3 COOTBETCTBYIOIIMX CTaHAAPTOB, M300pa’KEeHUSA
KPENEeXKHBIX JETaNe CTPOST TOJIBKO Ha paboynX uyepTekax, Mo KOTOPHIM UX OyAyT
W3rOTaBIIUBATh.

Ha ydeOHBIX uepTexax H300pakKeHHs Pe3bOOBBIX COCIMHEHUU CTPOAT IO
OTHOCUTEJBHBIM pa3MepaM, SBISIOMUMCS (GYHKIUAMH JAHaMeTpa pe3bObl U
OKpYTJIIEMbIC TIPU pacueTax J0 IMENbIX Yhcell. DTH pa3Mephbl UCTIOIB3YIOT TOJIBKO

JUTSI IOCTPOCHUS U300paKeHHS M Ha YepPTeKax UX YKa3bIBaTh HEINIb3S.

Pacuer 3;1eMeHTOB pe3b00BOI0 CoeTUHEHUS.
d - HapyXHBIH THaMeTp pe3bObI

Hr - BricoTa romoBku raikm; Hr=0,8d

HO6 - BeicoTa ronosku 6oira; H6 = 0,7d

D - auameTp raiiku u rojoBku 6onra; D=2d

S- pa3mep nox kirou; S=1,7d

a - BBICOTA IINUIBKK MK OoiTa Haj raikoi; a=0,3d



Sui- TomnuHa maiosr, Sm= 0,15d;

D - quamerp maios; Dm = 2,2 d

HB - BricoTa ronosku BunTa; H = 0,7d
DB - nuametp rososku BunTa; DB = 1,7d

Jlist coequHeHust O0OJITOM HYXHO ONPENETUTh HAPYKHBIA JAHUAMETP PE3bObI

(d): d=:0,9 do rne do — naumamerp OTBepCTHS B JETald. 3aTeM BBIOPATH
OmKaMIIIniA pasmep o CT COB 181-75.
Hexortopsie JIMaMETPBbI IPUBEIECHBI HIDKE:

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

3. BrluepunBaHue  yNpPOIIEHHBIX  HM300pakeHUil  pe3b0OBBIX

COeIMHEeHU M

Ha c6opounbix yeprexkax mo 'OCT 2.3 15-68 pomyckaercss BbIYEpUYMBATH
KpENeXXHbIC JETAIH YIPOILIEHHO M0 YCIOBHBIM COOTHOIICHUSM B 3aBUCUMOCTH OT
auameTpa pe3posl d.

YpoueHus ciaeayomue:

1. He uzo0pakarot hacku Ha raiike v IIIHIbKE.

2. He nmnokaspiBaroT 3a30p MeXay [IINWIBKOW H  OTBEPCTHEM

MPUKPEIUICHHON JETAIH.

1. Pe3p0y n300pakaroT Ha BCEH JJIMHE IIMIIBKU.

2.  Ha Buze cBepXy Ha MIMUJIBKE HE MOKA3BIBAIOT Pe3b0Yy.

3. Ha Bune cBepxy gomyckaercs He MOKa3bIBaTh Manoy.

4.  JluHWIO TpaHUIBl Ppe3bObl BBUHYMBAEMOTO KOHIA  IIMUJIBKH

COBMEUIAIOT C JIMHUEH pa3/iela CKPEIUICHHBIX JIETAJIEH.

BpInoysiHUTE pa3smMeTKy B BHJE OCEBBIX M LEHTPOBBIX JMHUM BUHTOB Ha
IJIaBHOM BUJIE U BUJIE CBEPXY.

[TocTpoeHnne HaYUHAIOT C U300paKEHUSI BUHTOB Ha I1aBHOM Buje. [loTaliHas
roJIoBKa BHUHTa umeeT yroa 90°. Bepx roiaoBOK BHHTA BBIYEPUHMBAIOT HA OJHOM
YPOBHE C MOBEPXHOCTHIO JAeTanu. Pe3n0y HaHOCAT 1Mo BceW ainuHe BuHTA. lmui

n300paxaroT JIMHUEH KOHTypa YyJIBOCHHOW TOJIIMHBI: Ha TIJaBHOM BHJE



BEpTUKAJIbHO, Ha BHUAE CBepXy - mnox ymioM 45° cmopaBa Haleso.

Ha Bcex uepTexax HE0OXOAUMO MIPOCTABUTH TOJIBKO pa3Mep METPUUECKOM pe3bObI.

4. CaMOKOHTpPOJIb BbINIOJHEHHOI padoThI.

IIpexxe uem npeacTaBUTh, BBIIIOJHEHHBIM B TOHKUX JIMHUAX YEPTEXK AETaln
Ha MPOBEPKY IIPEIOIABATEII0, CTYACHT JOJDKEH MPEIBAPUTEIBHO IPOBEPUTH €0
caMmocTosaTenbHO. IIpu 3TOM cllenyeT npoBEpUTh:
1. BrinonHeHue NPOEKLMA MECTUTPAHHOMN Taliku U OoJTa.
2. Hanuuue n300pa’keHUil CThIKA CKPEIUISIEMbIX JIeTalei U HalpaBieHue
LITPUXOBKU B pa3pesax.
3. Tlonmoxxenue IMHUN, N300paXkaroIIel rPaHUILy pPe3bObl HA BBUHYMBAIOIIEM
KOHIIE IIITNAJIBKA
4. uzo0pakeHue pe3bObl Ha TIaBHBIX BUJIaX 00JTa, IIMTUWIBKY U TaliKu.
5. IlpaBuiabHOCTH N300pakK€HUN BUIOB CBEPXY.

6. Hanecenue Ha YCPTCIKE BCCX HCO6XOI[I/IMI>IX pPasMEpPoB.

1. Hanectu n3o6paxkenue pe3nOnl. YcemoBHo o 'OCT 2.31 1-68 pe3nly
Ha CTEp)KHE H300PaKaIOT CIUIONIHBIMM OCHOBHBIMHU JIMHHSIMHU TIO HapyKHOMY
IUaMeTpy pe3bObl M CIUIONIHBIMU TOHKHUMU 0 BHYTpeHHeMY. PaccTrosinue mMexmy
CILJIOIITHON OCHOBHOM M TOHKOW JIMHUAMHU NMPUHUMAIOT paBHbIM He MeHee 0,8 Mm.
Pe3p0y HaHOCSAT TO Bceil anuHe cTepkHs. Ha Buge cBepXy CTpOUTCS MPOEKIUS
IIECTUTPAHHOM  TMOBEPXHOCTH  TaMKH, MMEIOIIEN  BUJ  MOPABWIBHOTO
IIECTUYTOJIbHHUKA, BIIMCAHHOTO B OKPYKHOCTH nuameTpa D = 2d. Ha Bunme cBepxy
He u300pakaroT maioy, ¢acky u pe3p0y Oonra.

2. N3006paskeHust COeMHEHNUS IIMIHKOM PacIOIOKUTh Ha TIOJIC YePTeKa
paBHOMepHO. Jljis 3TOro BHauyajle ONpPEACNIUTh pa3sMepbl HUX TrabapUTHBIX
MPSMOYTOJIBHUKOB IO M3BECTHBIM pa3MepaM, BXOASIINX B COCIUHEHUE JIETAIEH C
Y4€TOM HEOOXOJMMOCTHU BBIJCICHUS TMOJEH i HAHECEHUs] pa3MepoB. 3aTeMm
BBITIOJIHUTH Pa3METKy B BHUJI€ OCEBBIX JIMHUM IIMUIBKU U OTBEPCTHUS MO LIMUIBKY

Ha MCCTC I'JIaBHOI'O I/I306pa)KeHI/I$I " OCHTPOBLIX JIMHUN Ha BHAC CBCPXY.



3.  Tloctpoenue cienyeT HauMHATh C BBIYEPUMBAHUS B TOHKHUX JIMHUSAX
n300pakeHrWe MMUIBKKM Ha MecTe IIaBHOro wuzoOpaxkenus. Ha Bwicote 1( ot
HIDKHETO TOPHA-IIMUJIBKU MPOBECTU TOPU3OHTAJIBHYIO NPsIMYIO, KoTopas OyaeT
MPEACTABIATh MJIOCKOCTh pa3beMa COSAUHIEMBIX JeTaleil. JTa JIUHUS TTOKa3bIBACT

" KOHCEIL pe3]56]51 BBHHYHNBACMOI'0 KOHIIA IIIMUJIbKH 11.

YHpOHIGHHOG I/1306pa}KGHI/I€ COCIMHCHU 10008003}/

4. WM3oOpaxeHHe COEIWHEHUS BUHTOM paclojiaratb Ha II0JIE YepTexa
paBHOMepHO. CHauasa ompejensieM pa3Mepbl WX TabapUTHBIX MPSIMOYTOJILHUKOB

10 pa3MepaM BXOISIINX B COEAUHEHUE JETAIECH.
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BoluepunBaHue ympoleHHOro H300pakKeHUsT HEOoOXOAUMO HadaTh C

(GpoHTAILHOTO pa3pe3a, a 3aTeM BBINOJHUTH BHJ CBEpPXy, Ia KOTOPOM



HIECTUYTOJIbHUK BIIMCATh B OKPYXHOCTb IMaMeTpa 2d.
Jetanu coequHeHUsi OOJITOM BBIYEPUYUBAIOTCS MO YCIOBHBIM COOTHOIICHUSIM B

3aBUCUMOCTH OT TuameTpa pe3nosn d.
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YupouieHHoe u300pakeHne coeJMHEHUs1 00JITOM.

BrruepunBaHre ympoIeHHOro H300pakeHHs HEoOXOJAMMO HayaTh C
bpoHTAIBHOTO pa3pe3a, a 3aTeM BBINOJHUTH BHJ CBEpPXy, Ha KOTOPOM
IIECTUYTOJIBLHUK BIINCATh B OKPY>KHOCTb TuaMeTpa 2d.

[Tpu BeIMONTHEHNHN M300pakeHuit B I'P ciexyer ydecTs cieayromnme 0oCOOCHHOCTH

1. laliky Ha Tr7aBHOM HW300paKEHUM TMPUHITO I[OKAa3bIBaThb TPEMS
TPaHsIMHU.
2. I[To TOCT 2.305-68 O6onThl, BUHTHI M IINWIBKA HA TPOJOILHOM

paspese u300pakaroT HepaccedeHHbIMHM. [aiiky u miaildy Ha
M300pKEHUAX  Pe3bOOBBIX  COCMMHEHWN  TaKKe  MIPUHATO  TIOKa3bIBaTh
HEPACCECYEHHBIMM.

3. CkperuisieMble  J€Tajdd IWITPUXYIOT MOJA  yriioM 45° B pas3Hble
CTOpOHBI. HakIOH MITPUXOBKHA OJHOM U TOM ke JAEeTaId JOJKEH OBbITh B OJIHY U TY
K€ CTOPOHY Ha BceX u300pakeHusix. OJUHAKOBBIM JOJIKHO OBITh U PACCTOSIHUE

MCIKAY JIMHUAMHU HITPUXOBKH.



1. UNzoOpaxenust coenuHeHus OOJITOM pacrojaraloT Ha IoJie dYepTexa
PaBHOMEPHO, I  O3TOFO  HY)XHO  ONPENEIUTh  pa3Mepbl  radapUTHBIX
MPSIMOYT'OJIbBHUKOB MO U3BECTHBIM pa3MepaM BXOSLIUX B COCAMHEHHE AETallel U
y4eTOM HEOOXOAUMOCTH BBIJICJICHUSI TIOJEH I HAaHECEHUs pa3MepoB. 3aTeM
BBINIOJIHUTH Pa3METKy B BUJE OCEBBIX (IIaBHOE M300pa’kK€HWE) U LEHTPOBBIX (BUA
CBEpXY) JIMHUM.

Ha mecte rmaBHOro BHMJa M BUJA ClieBa OT OMOPHOM MOBEPXHOCTH O0JITa
OTJIOKUTH BJIOJIb OCH OoaTa pasmepsl ?1, 72 - TONIIMHY CKpEIUISEMBIX JeTalei,
Sm- rtommuHy aKbel, Hr - BeicoTy Tadiku, 1 - miuHy OonTa.

BoinmosnHuTh n300pakeHue manobl

5.PexoMeHveMas JUTEpaTypa:

1.YexmapeB A.A. CrpaBouyHHMK 10 YepUeHMIO: YydyeOHOoe mocobue s
cpeanero npod. O6pazosanus 2018, 336¢.

2.benonoroBa H.A. HaueprarenpHass reomeTpus: ydeOHOe MocoOue Jyis
cryneraToB 2018r 92ctp DbC Jlanb

3.bopucenxo W.I'' Hmxkenepnas  rpaduka. ['eomerpuueckoe u
npoekinronnoe depuyenne Cubupckuit denepanbubiii yauepcutet 200ctp 2020
OBbC Jlanb

4. WntepHeT pecypchl-Www.edu.ru

I'PAOUYECKAS PABOTA Nel4

Tema:BrimonHeHue 3cku3a nerainu, UMEIoIIei pe3roy, ¢ pa3pe3amu;
Heanb padoThI: dbopmupoBaTh YMEHUSA BBINOJIHATH paboune
YEPTEKU JETAIEN «OT PYKH » U C NPUMEHEHUEM YEPTEKHBIX HHCTPYMEHTOB.
IIpoxokuTEILHOCTD: 4 Yaca
MarepuajibHOe U JOKYMEHTAJIbHOE o0ecneueHne padoThbl:

1. Jeranu c pe3b0oit u 0e3 pPE3bOBI.

2. MeTtonnueckue peKOMEHAaIMu MO BBITOJIHEHUIO PA0OTHI.



3. Ilmakatel: « DJIeMEHTHl AeTaineid MamuH », «[lopsAIoK 3CKU3UpPOBAHU.
4. IlnaduneMm: « BeimonHeHue 3cku3oB aetaneit », «TexHuka BBIMOTHEHUS

YepTexka.

1. O0me ¥ TeopeTHYECKUE MOJT0KCHUS NMPHU BLIMOJHEHUH PA0OOTHI:

1.1. YepTé:k 1 3cKHU3:

Yepréx JeTanu ABIISAETCS KOHCTPYKTOPCKUM JOKYMEHTOM.
Ecnu ueptéx BhIMONHSAETCS 0€3 UYEpPTEKHBIX HHCTPYMEHTOB B TJ1a30MEPHOM
maciuraoe, TO OH Ha3bIBACTCS ICKU30M.
Yepréx neranu mnpeaHa3HAyeH JJIsi €ro MCHOJb30BAHMS TMPU HM3TOTOBJICHUU H

KOHTPOJIC ACTAIN U JOJZKCH COACPKATh HCUHCPIIBIBAIOIINE CBECACHUA O HE.

1.2I'pa¢duyeckasi 4acTh YepTeKAa:

I'paduueckas dYacth JODKHA COJEpXKaTh MHUHHMAJIbHOE, HO JOCTATOYHOE
KOJIMYECTBO H300paKeHWM (BB, pa3pe3bl, CEUYCHHUsS, BBIHOCHBIE JJIEMEHTHI),
MOJIHOCTBIO OTOOpakaronux GopMy JeTaid U BeeX e€ dyeMeHToB. JKenarenbHbIN
macmrtad M1:1, maronuii mpeacTaBieHUE B JCHCTBUTEIBHBIX radapuTax JCTalIH.
Menkue 37eMeHThl M300paxkaroT B MaciiTabe yBenuueHus. KpynHble neranu - B
Maciitade YMEHBIIICHHUS.
YuHeHHbIE JeTaad - 3TO JeTadd o0paOoTaHHbIE Ha TOKAPHBIX CTaHKax

M300paxkaroT ¢ OChIO TapaIeIbHOW OCHOBHOM Ha/IIHCH.

1.3®opma aeTaiu u eé 3IeMeHThbI:

Kakyto Obl c10kHYI0 pOpMy HE UMeNa AeTallb, KOHCTPYKTOP BBITIOJIHSET €&
KaK COBOKYITHOCTb ITPOCTEUIINX F€OMETPUYECKUX TEN WU UX YacTer. Tak nerainb
Ha pUC. | COCTOUT U3 BJIEMEHTOB:
1) yced€HHBIN KOHYC C OTBEPCTUEM,;

2) MUIUHID;



3) mapasnienenunes;
4) nBa napauienenuneaa ¢ HMIMHAPUYECKONU BHIEMKOM;

5) nBa MOJBIX MOMYHWIUH/PA.

Puc.1

Haubonee 4acTo BCTpeUaronuecs AJIIEMEHTHI neraiei H ux

HaAaMMCHOBAHHC IMPOCTaBJICHBI Ha pHuc. 2
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1.4 TekcTroBas 4acTh:
TekcToBass 4acTh [JOJKHA OBITh MUHUMAJIBHOW W BBIIIOJIHAETCSI B TOM

cly4dac, €CJIn yKa3zaHusa HCBO3MOXXHO HMJIHN Heuenecoo6pa3H0 BBIPA3UTb HA YCPTCIKCE



rpauUecKy WM yCIOBHBIMU H300pKCHHUSMHU TECT BBITIONHACTCS MapaylIeIbHO
OCHOBHOW Hanmucu deprexka. ComepkaHUE JOMKHO OBITh KPAaTKUM U YETKUM.
TexHnueckue TpeOOBAHMS M3JIATAIOT MO MyHKTAM B ITOCJIEI0BATEIIBHOCTH:

1) TpeboBaHuUs K CBOMCTBAM MaTepualia, TepMUUECKON 00paboTKe;

2) TpeOOBaHUS K KAYECTBY, OTIEIKE, TOKPBITHIO IIOBEPXHOCTH;

3) IommycTUMBbIC OTKIIOHEHUS Pa3MEpOB.

Hannucu oTHOCSATCS K OTAEIBHBIM 3JIEMEHTaM, BBIMIOIHSAIOTCS HA JUHUAX -
BbIHOCKax (puc. 3). Eciu nuHUSA - BBIHOCKA TMEpEeCeKaeT KOHTYp JeTaju, OHa
3aKaHYMBAETCS TOUYKOM; €Cli UIET OT JIMHUU - CTPEJIKOM.

Pugnenue comvamoe 0.8
1001 21474 - 75

Puc. 3

Pudnenue nna ynpomenus uzoOpaxeHo dactudHo. Ha puc. 3B mokasana

MOBEPXHOCTh A, 0 KOTOPOU B TEXHUYECKUX TPEOOBAHUSAX MOXKET OBITH IaHO KaKOM-

TO yKa3aHUE.

Pugnenue cemuamoe
LO=45°TOCT 2474 ~ 75

Pe@renue npn_l:-g:
0.8 TOCT 21674-75
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1.5 HaneceHue pa3MepoB:
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Puc. 4

KonudectBo pasmepoB Ha dYepTexke MODKHO OBITh MHUHUMAIbHBIM, HO
JNOCTAaTOYHBIM JUIl M3TOTOBJIIEHUS M IIOCTpoeHUs Jaeranu. He nmomyckaercs
MOBTOPEHUE OJHOTO M TOrO K€ pa3Mepa, Kak Ha H300pakeHUH, TaK U B
TEXHUYECKUX TPEOOBAHMUSIX.

Ha puc. 3a nokaszaHo, Korjia cTaBaT pa3Mep paauyca, Korga Juamerpa

Hanecenue pasmepoB muiockux (acok moka3zano Ha puc. 3B. Hanecenwme

yIJIOB - Ha puc.3e. HaHneceHne pasMepoB MEX1y OJUHAKOBBIMH AJIEMEHTAMH — HA

puc. 33



Pa3Mmeppl OIMHAKOBBIX JJIEMEHTOB HAHOCAT Ha pa3pe3e OAMH pa3 C
yKazaHueM ux kosmdectBa (puc. 3m). Ilpum orcyrcTBuM pa3pes3a yka3bIBalOT Ha
BU/IE.

Pa3mepsl Moryt OBbITH MpPOCTaBIEHBI LENHBIM crocoOoMm (puc. 4a),
KOOpJAMHATHBIM (puc. 46), koMOuHupoBaHHBIM (puc. 4B). He npomyckaercs

HAaHOCUTL pasMEpbl B BHIC 3aMKHyTOI\/'I e, KpoMeE Ciiy4dacB, €CJIIM OJAHWH U3

pa3MepoB yKa3aH KakK CIIPaBOYHBI (puc. 4r, ).
Hennoi CIocoo KoopannaTHbIi
c1mocoo0 KoMOuHMpOBaHHBIH CI1OCO0
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1.6. IlpenenbHbIe OTKIOHEHHUS PAa3MEPOB:
KoHCTpyKTOp HaHOCHUT Ha YEpPTEX HOMHUHAIIBHBIE pa3MEpbl, OTHOCUTEIBLHO

KOTOPBIX  OMPEACISAIOTCA  MPEebHO  JIOMYCTHUMBIE  pa3Mepbl  (puc. 6).
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Tak Kak OTBEpPCTHE BBIMOJHATH CIOXKHEE, YeM Baj (M3-3a OOJIBLIETrO
KOJMYECTBA MHCTPYMEHTA), KakK IpaBUJIO, NMPUHUMAIOT CHUCTEMY OTBEPCTUM, B
KOTOPOM ToJie JomycKa OTBepcTust onpeaessitor OykBoit H. Bennunna kBanuteTa B
y4eOHBIX paboTax MOXKET OBITh MPUHSATA!

[-1J1s1 TOYHBIX pa3MepPOB (THJIb3a HUJIMH]IPA),

14-nns pa3zMepoB HU3KOM TOUHOCTH (OTBEPCTUE MO/ OOJIT).

VY Basa JJ1s IIOCaJIKU C HATSIIOM - ;

JUTS TIOCAJIKU C 3a30POM - ;

JUTS pa3MepoB ¢ HU3KOH TOYHOCTHIO — h14,

OO611yro 3anmuch B TEXHUYECKUX TPEOOBAHMSIX O HEYKAa3aHHBIX MpPEeTbHBIX

OTKJIOHCHUAX HCCOIIPATaCMbIX pa3Mepax HU3KOM TOYHOCTH BBIMOJHSAIOT TaKUM

obpazom:
H14; h14; + 2

1.7. IMpeneabHoe OTKJIOHEHHUE ¢opmpbl PacCIOJI0KEeHUA

MOBEPXHOCTEH:

[IpenenvHble  OTKIOHEHHMS (OPMBI M PACIOJOXKEHUS TOBEPXHOCTEH
YKa3bIBAIOTCS YCIOBHBIMHM 0003HaUYeHUAMH (Tabi.1 1ad. 2)

VYcnoBuble  0003HAaYeHUS  OTKIOHEHHH  (JIOIYCKOB) YcnoBHbIE
o0o3HaueHus1 OTKIOHeHUN (momyckoB)  dopmbl moBepxHocTeil (mo CT COB

386-76) pacnonoxenus moepxHoctei (Beiaepkka uz CT COB 386 —76)
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CniocoObl HaHECEHUs MTPeIeNIbHBIX OTKJIOHEHHH MOKa3aH Ha puc. 7
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[Ipy yka3aHMM B3aUMHOTO PACIIOJIOKEHHUSI MOBEPXHOCTEH OmpeaenstoT 0asy, K

KOTOPOM OTHOCUTCSI OTKJIOHEHHE PACIONIOKEeHUs (puc. 7B).

1.8. IllepoxoBaToCcTH NOBEPXHOCTH:

llaxce OTIIOJIMPpOBAHHAA ITOBCPXHOCTb HMCCT MHUKPOHCPOBHOCTH. bonbmas

mepoxoBaTOCTDb 6BICTp0 CTHPACTCA, YyBCIIMYMBAA 3a30p B COCAMHCHHUU JleTaHCﬁ,

HapyImas TOYHOCTD paboTHL.
I[J'IH 0003HaYEHHS MEPOXOBATOCTHU IMPUMCHATOTCA 3HaKH:
aj 6] o)
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Puc. 8

Ha puc. 8a cmoco6 momydeHus: mepoxoBaTocTu He oroBopeH. Ha puc. 86-
MOBEPXHOCTh 00pa3oBaHa ynajneHueM ciosi. Ha puc. 8B - moBepXHOCTh 00pazyercs
6e3 CHATHSA CJ0s1 Marepuania (JIUTBHE, ITaMITOBKa 151 T.IL.).
Breicora h paBHa BeicoTe 1udp pasmepHbix uucen: H=1.5..3h. Bennuuna
IEPOXOBATOCTU YKa3bIBAETCS MOJ MOJIKOM 3HaKa. Eciu BeIMUYMHY MIEpOXOBATOCTH
HE YKa3bIBaIOT, MOJKY HE MPOBOMAST.

Hanecenue 3HaKkOB moka3zaHo Ha puc. 9.
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IIpn yka3zaHMM OJWHAKOBOW HIEPOXOBATOCTU MJISI BCEX MOBEPXHOCTEH W3AEIHS
0003HaYeHUE MIEPOXOBATOCTH MOMEIIAIOT B MPABOM BEPXHEM YIIIy depTexa (puc.
10). Pa3zmepsl 3HakoB u 1nudp npuMmepHo B 1.5 pasza Oomble 4eM y pa3MepHBIX
qucell Ha M300pakeHWU. 3HAK B CKOOKax O3HA4aeT, YTO BCE MOBEPXHOCTH, HE
UMeIoIe 0003HAYEHMsI, JODKHBI HMMETh IEpPOXOBATOCTb, YKa3aHHYIO Iepes
3HaKOM B ckoOkax. PazMepsl 3Haka B CKOOKax paBHBI pa3MepaM 3HAKOB Ha M300pa-
KEHUU.

UeMm BblllIE TOYHOCTH Pa3MEPOB, TEM HUXKE LIepoxoBatocThb. st 6 u 7
KBaJIUTETOB MOKHO B3SITh IIEPOXOBATOCTh Ra=2.5MKM. DJTa BeIMYMHA HE BHUIHA

HEBOOPYKEHHBIM TyazoM. EE momydaroT Ha mmu@oBaIbHOM CTaHKE, MOITOMY

BBIOUPAIOT T OTAEIbHBIX MOBEPXHOC-
TEH. OcraiibHbIE MMOBEPXHOCTH MOJTy4YaroT C IEPOXOBATOCTHIO
Ra=5...20MkmM.

1.9. CBenennsi 0 MaTepuaiax:

DTU CBEIEHUS 3aHOCATCS B OCHOBHYIO Haanuch B rpady 3. Cepbie UyryHbI



BhIlTycKatoTcs Mmapok 10, 15, 18, 20, 25, 30, 35. [{udpsl nokaspiBaloT mpeaent
IIPOYHOCTH HA PACTSHKCHUE. [Tpumep o6o3nauenus: CY25 T'OCT 1412-85
BbicokonpouHblii  4yryH OpUMEHseTcss g 0ojee OTBETCTBEHHBIX
netanei. [Ipumep o6o3nauenus: BUSO I'OCT 7293-50
Cranu 0ObIKHOBEHHOTO KayecTBa u3roraBiauBatotcs no 'OCT 380-88 ecnu
Mapok oT O0-i mo 6-ii. Moxer ObITh KuMmeW (KH), MOJYCIOKOWHOW (TIC),
cnokoiHo  (cm).  Ilpumep  o6o3nawenus: Ct3nc T'OCT  380-88
Cranp  yrimepoaucras  KadyeCTBEHHAass  KOHCTPYKIIMOHHAs  M3TOTaBJIM-
Baercss mo 'OCT 1050-88 mapox 08, 10, 15, 20 wu t1.n1. Yucno mokaswiBaeT
CpellHee CojepKaHue yriepojaa B COThIX HoJsIX mpoueHTta. [Ipumep o6o3HaueHUs:
Cranmp 45 T'OCT 1050-88. JlerupoBaHHbBIE CTaJIM JIETHUPYIOTCS pPa3JIMYHBIMU
xuMu4deckumu sneMeHTamu: xpom (X), kpemuauit (C), mapranen (I'), nukens (H),
menb (M) u 1.1.
[Tpumep o6o3nauenus: Ctanp 651" TOCT 14959-79. Tlpu u3rotoBieHun u3

COPTOBOI0 Marcpuaja 3allUCb MJOJIKHA COACPKATHL CBCACHUA O COPTAMCHTC.

[Tpumep:

IBeasep 20-b T'OCT 8240-89
Ct 3nc -2 'OCT 535-88

I'OCT 8240-89 - craBsAT Ha mBeJJiep
20 - pasmep BoicoThl mBemuiepa. ['OCT 535-80 - cranmapT Ha mpokaT COPTOBOM

CTaJM MapKu 3, MOJIYCIIOKOWHOW, KATErOpuu 2.

1.10. Ickn3upoBanue.

DCKU3UPOBAHUE MPOU3BOAUTCS B ONPENEIEHHON MOCIEI0BATEIbHOCTH, YTO
MPEAOTBPAIIAET OLINOKH.
1-a onepamnus. OcmMmoTp JeTan, ySICHEHHE Ha3HA4YCHMUS,

KOHCTPYKTHUBHBIX OCOOCHHOCTEH, BBISIBICHHE CONMPHUKACAIOUIUXCS MOBEPXHOCTEH C



IPYTUM JI€TaJdsiMU, TOBEPXHOCTEH, MOTydYaeMbIX 0€3 CHATHUS CI0s METajuia.

2-1 omnepauusi. Hameuaercs uuciao u300pakeHUd - BHJIOB, pa3pe3oB,
ceueHuil. BpiOupaercs  rnaBHbId  BuA.  [71a3omMepHO  ycTaHaBIMBAIOTCS
COOTHOLIEHHUS MEXAY pasMepaMu JeTaju.

3-1 omepaumsa. IlogroraBnuBaercs auCT Oymard B KJIETOYKY WIIU
MUJUTUMETPOBKH opMata A3 uinu A4, HaHocIT 0€3 TMHEMKU paMKy MOJIs YepTexa
Y OCHOBHOW HAJIHCH, HAMEYAIOT IUIONIAAN B BUJE MPSAMOYTOJIBHUKOB WM OCEBBIX
JUHUN ¢ ra0apuTHBIMM OTMETKaMH, MpeaycMaTpuBasi MECTO MJisi pPa3MEpHBIX
JIMHUU.

4-1 omepanusi. CTpoSAT TOHKHUMH JIMHMSIMU HW300paXKEeHMs, HAuMHAs C
OCHOBHOM T€OMETPUYECKOI (POPMBI U3 YHCIIA COCTABISIOMUX J1eTalb. OKPY>KHOCTH
MOMEIIAIOT B TOUKaX nepecedeHus cetku (puc. 10a).

S5-s1 omepanus. YOeIMBIIMCh B MPABWIBHOCTH HW300PAKEHUU, YAAISIOT

BCIIOMOI'aTCJIbHBIC JIMHHUMU, 06B0)1$IT JIMHUKX KOHTYpd, WTPpUXYIOT pPa3pe3bl U

CCUCHUS.
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6-1 omepanms. HameuaroT KOHCTpYKTOpCKHE 0a3bl, HAHOCAT BBIHOCHBIE W

pasMepHble JIMHUKA. HUKAKWuX U3MEPEHUW IIPU 3TOM HE IPOU3BOAAT. PaccrosiHue

MEKy pa3MEpPHBIMU JUHUSAMU HE MeHee 10mM.

Hanocsar 3Haku mepoxosaroctu (puc. 10B).
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/-1 omnepanusi. [IpousBomsar oOmep neTany, BIUCHIBAIOT pa3MEpHBIE YHCIA
mpudToM 5, mapaMmeTphl MEPOXOBATOCTH. 8- omeparis. 3armoiaHsII0T OCHOBHYIO

HaJIUCh.

1.11. Yepréxk neranm:
Ueptéx neTayii BBIMOJIHAIOT IO 3CKU3Y M OTJIMYACTCS TOJBKO TEM, YTO

M300paKeHNE BBITIOHSIETCS B MaciiTade.

2. Ilopsi1IoK BBINOJHEHHS PAOOTHI:

Fpa(bnqecmle paﬁoTLI BBIINNIOJITHAIOTCHA B MOCJICA0BATC/IBHOCTH

2.1. [Tonyuuts JeTanb y IpenoaaBaTess.

2.2. BBIIOJIHATH  3CKU3 B  TOHKMX  JIMHUSAX  COIJIaCHO  pasjeiy



2.3. [IpocTaBuTh  pasMepHble  JIMHUM W 3HAKM  LIEPOXOBATOCTH.
2.4. lTlony4uTh KOHCYJNbTAIMIO MPEMOJaBaTeNsl O MPaBUIBHOCTU BBITIOJHEHUS
ACKU3A.

2.5. OOBecTM KOHTYp [€Tajd, BBINOJHUTh IITPUXOBKY pa3pe3oB, Mpo-
CTaBUTh pa3MepHbIe qyuca, 3aM0JIHUTh OCHOBHYIO HaJIINCh.

2.6. [IpeacraBuTh paboTy MPENOAaBaTENIO.

I'paduueckas paGora Nel4 BpImoHSAETCS TMO OJHOMY M3 3CKH30B.

BrinmonHsieTcss padouuii 4epTéx AeTaju B Maciuraoe.

3.Bonpocel 1J1s CAMOKOHTPOJISI:
1. Yro Ha3pIBaeTCS AETAIBIO?
2. Uem oTnryaeTcs 3CKU3 OT YepTeka JeTaiu?
3. B kakoii mocijieoBaTeIbHOCTh BBIIMOJIHIETCS ICKHA3?
4, KakuMu cOOOpakeHHUSIMU PYKOBOACTBYIOTCS TIPH BBIOOPE TJIAaBHOTO BUAA
neranu?
5. U3 kakux cooOpaxeHH BHIOUPAIOT BEIUUUHY IIEPOXOBATOCTH ?
6. ['me Ha AcKM3e yKa3pIBalOT TEXHUYECKUE TPEOOBAHMUSA?

7. UTO BXOAMUT B CTPYKTYPY 0003HAUEHUS MaTepuaia?

4. lomaniHee 3aJaHUeE:

3aKOHUYUTH ICKU3BI U PAOOUYUI YEPTEK.

5. Pexomenayemasi sureparypa:

1. TOCT 2.305-68. N300paxkeHus - BUIbI, pa3pe3bl, CEUCHHS.

2. TOCT 2789-73. TlapameTpsl mepOXOBATOCTH.

3. UexkmapeB A.A. CripaBOYHUK IO YEPUCHUIO: Y4eOHOE TTOCOOHUE JIJIsl CPETHETO
mpod. Ob6pazoBanus 2018, 336¢.

4. .benonoroBa H.A. HaueprarenbHasi reoMeTpus: y4deOHOE MocoOue miid
ctynentoB 2018r 92ctp OBC Jlanp

5. bopucenko N.I'. Unxenepnas rpaduka. I'eoMmeTpuyeckoe U NpOEKIMOHHOE



yepuenue Cubupckuii penepanbubiii yausepcutet 200ctp 2020 9bC Jlanb

4. VIatepHeT pecypchl-www.edu.ru

I'padunueckas padora Nel7
Tema: «Bblno/iHeHHE YepTeKa CBAPHOIO COCAMHEHN AeTaIen»
IIponosxuTebHOCTH-4 Yaca
Heas paGorel | HayuuTh cTyneHTOB M300pakaTh CTaHIAPTHBIE CBApHbIE LIBBI U
NPaBWIbHO WX 0003HAYATh, YNTATh YEPTEKU CBAPHBIX COCAUHEHHI.
I'padpuueckas paboTa BBIMOMHIETCS IO UHIMBUIyaIbHBIM 3a1aHUSIM
Ha popmare A4.
[Ipu BBIMOIHEHUU YepTexKa HEOOXOIUMO:
~ MO AaKCOHOMETPUYECKOMY HW300paXKCHHUIO BBIMOJIHUTh YEPTEK B JIBYX
NPOEKIHAX (AKCOHOMETPUUECKOe U300pakeHNE He MepeYepUnBaTh);
~  OIpEAeNIUTh KaKWEe TUIIBI IIBOB MPUMEHUMBI B KOHCTPYKIHH (Ta0:1.1);
~ HAaHEeCTH YCJIOBHbIE 0003HAYEHUsI CBAPHBIX IIBOB COTJIACHO
I'OCT 2.312-12;

~ Ha YepTeke yka3aTh rabapuTHBIE pa3Mephl.

2. CBapHbIe COeIMHEHUS U NIBLI.

CBapHI)IMI/I COCAMHCHUAMHU Ha3bIBACTCA COBOKYIIHOCTb I[GTEU'I@IZ,
COCANHCHHBIX CBAPHBIM IIBOM.

Paznnuarorcs cicayromue BHAbI CBApPHBIX COCAHMHCHHH: CTBIKOBBIC,
HaXJICCTOYHBIC YIJIOBBIC, TaBPOBBLIC, TOPICBELIC. HCKOTOpBIe KOHCTPYKTHUBHBIC

9JICMCHTEHI IIBOB IIPUBCACHBI B Ta6J'II/II_[€ 1.



Taoauma 1

Brant
COEANHeHHN

———

CxeMbl CoeuBeENS

OGozua | -

YeHue

[Toarororka
KPOMOK, CBapKa

!
Toamusa |
MeTaNN

Craxoguie

. a—
PZRARSY

R775- %8S

c1*

C1

C orboprorxon
KPOMOK

| Cxoc 00oMX
KPOMOK , CBAPKA
OOHOCTOPOHHIT
Ckoc
KPOMOK. , CBApKa |
ABVCTOPOHHAA |

i -

oberx ! ¥

3 MM

60 M

.. 60

———

Haxwrecrow - -

Hure

P o— — e —— — .

Hl

Bes cxoca

{ KDOMQIL'ﬁ

2.

.. 60N

R R s L pe—

‘ﬁ @

/

5

|
i OQHOC TOpOH:H.&X

l.

! KPOMOK,
[ ,:mycropom{aa

.. 60mMys

YraooBuie

@ﬁ

e ! S99 e TR Sy e/ — P S S — St s

N
\

7L

b
&

<
(o))

<
<3

: Bea :
|

-

} Bez
KPOMOK l
Co CKOCOM f
, OJTHOM KPOMKM, ',

onuocropom«xz.x ;
‘ CKOCOM .'
5 om{oﬁ KPOMEKM |
{ ABYCTOPOHHAR

> FRS

&
L

60 nini

Taepoprre

T e e S e P g . o b+

<

(5
A )
f

-

5

-
)

). bes CKO
! KPOMOK,
{ OMHACTOPOHHSIA |
i Bez  pasmesma; 3
| KPOMOKX, -
| AEVCTOPOHHAA |
s |
;f CKOCaMH
| KPOMOK, !

l
1
cal
l

| AEVCTOPOHESA |

2

'\

meymMal 12,
JMM

D)

)
L5

2 6'\).'\1}\1 i

100

*B  o0o3nauenuun 1mudpa

0COOEHHOCTH

J171s1 mpoU3BOJICTBA CBAPOUYHBIX pa0OT HA YEPTEKE OKHBI ObITh YKA3aHBI:

nocyie OyKBBI

IIOKAa3bIBACT KOHCTPYKTHUBHBIC

IIiBa.



e MECTa PacIOJIOKEHHUS 1IBOB;
o THI IIBA;
e €r0 pa3Mepsl U IpYyrue JaHHBIE.

MecTto pacmonokKeHuss IIBa [OKA3bIBAIOT JIMHUEW -  BBIHOCKOM

C

OIHOCTOPOHHEW CTPEIIKOM, KOTOPYKO BBIYEPUYMBAKOT CIUIOIIHOW TOHKOM JIMHUEHU

tommuHaon S/2 ...S/3. HakiloOH ITUHUM - BBIHOCKHU K JIMHUM IIBA BBIMOJHAIOT MO

yriioM 30... 600.
[IIBBI CBapHBIX COETMHEHUN U300paXKatoT:
- BUIUMBIA - CIUIOLIHOM JIMHUENA TOJIIIUHON S;
- HEBHUJUMBIN — IITPUXOBOM JIMHUEH TOJIIIUHON S/2
O603HavyeHre BUAMMOTIO 11BA MUAIITYT HAJl MOJIKOW, HEBUIUMOTO - MO/ TIOJIKOM.
VYcnoBHoe 0003HAaYEHUE IIBA COCTOUT M3:
1. O6o3HaveHus cTaHIapTa Ha TUIIBI U KOHCTPYKIIKUHU IIBOB.
2. bykBenHo-umdpoBoro o0O3HauYeHHs] IIBA MO CTaHAapTy (cM. Tab. 1)
3. 3Haka ? W pa3Mmepa KaTera [0 CTaHAapTy Ha TUIIbI U
KOHCTPYKTUBHBIE DJIEMEHTHI LIIBOB.
4. Pazmepa [UIMHBI TNPOBAapUBAacMOI0 YYacTKa M 3HAKOB PACIIOIOKEHUS
IIBOB  (JIJIs1 IPEPBIBUCTBIX IIBOB)

5. BcnomoratenbHbIX 3HAKOB (CM.pHC.2)

5

O6o3naveHye WBR L_‘i_J [_LJ [i] u_] [__5..I
/

___\1_4 /

O8SosHadeHue whes

Pucl

Puc.2

O6o3HaueHne CTaHIApTa  HAa  THIBI 1IBOB MPUHUMAKOTCA B

3aBUCUMOCTH OT cIoco0a CBApKH.

Hexoropsie BusbI cBapku

Irocrt Bup capku

52694-80 | Pyunas myroBas




14771-76 | IyroBas cBapka B 3allIUTHOM raze

11533-75 | ABTOMaTHYeCKas ¥ TIOJIyaBTOMAaTHYECKast cBapKa o (harocom

15878-79 | KonrakTHas cBapka

BykBenHo-1IMppoBOEe 0003HAUEHUE 1IBA M0 CTAHAAPTY JJISI PyYHOU TYyrOBOM
ceapku ['OCT 5264-80 mmeror BUI muisl: CTBIKOBBIX coeauHeHui — Cl1...C25;
Haxyuectounbix — H1, H2,H3; yrnossix - ¥1...V10; taBpoBeix T1... T11 (cm. Tabu.
1).

Ilo agpyrum Buaam cBapku HYkHO cMmoTpeTh crangapTsl ['OCT 11 533-75;
14771-76 u np.

3HaK W pa3Mep Karera IIBa NpPHUMEHseTcs npu 0003HAYECHUU
HaXJIECTOYHBIX, YIJOBBIX M TAaBPOBBIX COEIMHEHUH. Pa3mep karera - BeIMYHMHA
pacyeTHasl. B y4eOHBIX yepTexax ee NPUHUMAIOT paBHO
MOJIOBUHE  TOJIIIMHBI ~ CBApPUBAEMBIX  JeTane. Ecmu  peramu  pa3HOM
TOJIIIMHBI - BEJIMYEHY KaTeTa BHIOMPAIOT MO JAETald C MEHbIIEH TOJIIUHOM.

BcenomorarensHbie 3HaKM YKa3bIBalOT Ha TpeOOBaHUA K BBIMOJIHEHUIO

cBapHoro mBa (cMm.1abi.3). BennunHa 3HaKOB COOTBETCTBYET pazMepy HIpudTa Ha

Illoe  mMpepMBHCIRDT ¢
a

runu 7

YCPTCIHKE.
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Ilpindep yCnoBHOro 0003HaATEHHA

[OCT526%-80-T5-N6-50 Z100

Puc.3

Pyuynast myroBasi cBapka IO 3aMKHYTOMY KOHTYPY; COEIWHEHHE TaBPOBOE;
KateT mBa 6 MM; IIOB ImMaxMaTHBIM, mMHOM 50 MM ¢ marom 100mMm.
[Tpu Hamuuuu Ha YepTekKe OJUHAKOBBIX IIBOB, 0003HAUCHUS HAHOCAT HA OJTHOM U3
IIIBOB W CTaBIT ero HoMmep. Ha mojkax Takux jke€ IMIBOB YKa3bIBAIOT TOJIBKO HOMED

mBa (cM. puc.4)

LOLT5264-80-9Y3Q FaQLTS5284-80-T1-AZ

NI VA

¥uc. 4




3. llopsinok BbimosiHeHust I'P

3.1. Ha akcoHOMeTpHYeCKOM M300pa’KEHUU BHIOpaTh TJIaBHBINA BUJ, T.€. BU],
JAIOIIUM HanOOoJIbIIee MPECTABICHUE 00 U3/ICIIHUH.

3.2. Pazmeruts oJIe
yeprexka HaHECeHHEeM Ta0apuTHBIX MPSMOYTOJIbHUKOB TJIaBHOTO BUAA W BHUAA
CBEpXY.

3.3. IlpousBecTr aHanu3 WU3AENHS IS BBISBICHUS J€Tajed, U3 KOTOPbIE OHO
COCTOUT, U BBIYEPTUTD JICTAIIH.

3.4 BeiOpats Buj cBapku (st I'P - pyunas gyrosast)

3.5. o Tabnuie 1 onpeaenuts BUA COEAUHEHUS U €r0 0003HAUCHUE
Hudpset nocie OyKB NPOCTaBUT:

- 71 CTBIKOBBIX - C6; 11 HaxnecTouHbix — H1;

- I YIJIOBBIX — Y 6; 171 TaBpoBbIX — T3.

3.6. BeiOpaTh BeIMUMHY KaTeTa CBapKu (CM. pasien 2)

3.7. o Tabnuiie 2 BEIOpATh BCIIOMOTATEIbHbBIE 3HAKH

3.8. IlpocTaBuTh Ha YepTexe 0003HaUYEHUE CBAPKU (pa3Mephl U3/IENUs He
HAHOCHTH)

3.9. 3amanus Ha I'P 17 (cMm.mpunoxxenue 1)

4. IOpumep sumonnennn I'P

Sapanue
5 QL T5264-80-H1-N3
l .
Lu75264:80°96 [OCT5264-80-T3-1\¢

YIS AL L L LLTT]

= | Puc. 5




5. PexoMeHnayemas qurepartypa:

3. UexkmapeB A.A. CripaBOYHUK [0 YEPUYEHHUIO: YU4EOHOE MOCOOUE NIl CPETHETO
npo¢d. ObpazoBanusa 2018, 336¢.

4. .benonoroBa H.A. HaueprarenbHasi reoMeTpus: y4deOHOE MOcoOue s
ctynentoB 2018r 92ctp OBbC Jlanb

5. bopucenko WN.I'. mxenepHas rpaduxa. ['eomerpuyeckoe U MpOEKIIMOHHOE
yepuenue Cubupckuii penepanbubiii yausepcutet 200ctp 2020 9bC Jlanb

4. NuTepHeT pecypchl-Www.edu.ru
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I'paduueckas padora Nel6
Tema: Ueprex 3yduaToro kozieca
Hear  pabGorpi:  Ilo3HaKOMUTBCA € TOPSAAKOM  pacyera  DIEMEHTOB
HMIMHAPUYECKOTO 3y0UaToro Kojueca U HayquTCsl BBIMOJIHATH ICKU3 KoJieca.

Bpems Ha paboTy: 4 akaeMHUYeCcKUX daca.

1. TeopeTnueckoe 000CHOBaHUE BHINIOJTHEHUS PadOThI.

Hununapudeckas 3youarasi nepenada NpUMEHsICTCs )il TIepe/iadyd BpallleHUst
OT OJTHOTO BaJia K APYroMy, KOrJa UX OCH MapaijieabHbI.

PaccmotpuM TepmuHBI, omnpejenieHuss M 0003HAUEHUs, XapaKTEePHU3YIOLIUe
syouateie mnepenaun (I'OCT 16530-83, 16532-70). OcHOBHBIMH pabOUYUMHU
dJIeMEHTaMH 3yO4aThiX KoJiec (puc.l) sBISIIOTCS 3y0bsi - BBICTYIIBI Ha KOJeEcCe,
nepeaaroe JBKCHUE TOCPEICTBOM B3aUMOJACHCTBUSA C COOTBETCTBYIOIIUMHU
BBICTYMaMU JPYroro KoJjeca.

Oxpyorcrotl oenumenvHulll wae Py - 9TO paccTOssHUE MEXIY OJHOMMEHHBIMU
npoUISIMUA COCEAHUX 3YOBEB IO AYTe IITUTEIBHON OKPY>KHOCTH.

OCHOBHBIM TapaMeTpPOM 3yOUaToOro KoJsieca SBISETCS MOOylb m - JIMHEWHAs
BEJIMYMHA B TH pa3 MEHbIIIE JIEJTUTENILHOTO 11ara, T.e.
m=P/7T.

CraHgapTHbIC 3HaYCHUS MOJYJIA IPUBECHBI B TA0II. 1
Ve

//io il

g

@)

BepwuHa
3yba

)

L/
lg
o BriaduHa

—
———
—
]
—
—_—
—_—
—_—
.
T
Y

OKpyXHOCMb
eepLuuH 3ybbee

HenumensHas
OKPYXHOCIMb |

Puc. 1



Tabauma 1 Moaysu 3y6uareix nepenad, Mm (FOCT 9563 - 60**)

|1 15 H |2 » |3 4 5 6 |8 10 |12 |16

2 (115 |13 (1B |25 |2 |35 |45 |55 |7 |9 |11 |14 |18
psn

Henumenvrnas nosepxnocms (OerumenvHas OKpys#cHocms ¢ ouamempom d) -
IWIMHJIPUYECKass TMOBEPXHOCTh 3y0uyaToro Koseca, SBJSomascs 0a30BOW IpH
OTIpeJICIICHUH 3yObEB M UX Pa3MEPOB:

d=P,z /1 uau d"mz.

JlenuTenbHas

vicomotl hy - 3TO 4yacTh 3y0a, 3aKIIOUYEHHAS MEXIY JACIUTEIBHOM
MOBEPXHOCTHIO M MIOBEPXHOCTHIO €ro BepIiuH, ha=m.

Hooicka 3y6a evicomoii hj— 310 yacTh 3y0a, 3aKIIOUCHHAS MEKIY
JCIIUTEIIBHOM MOBepXHOCTRIO BriaauH, hf=l,25m.

Bvicoma 3y6a h - smo paouanvnoe paccmosinue mesxncdy nosepxHocmsmu
BePULUH U BNAOUH,

h=(da-0)/2, wm h=hy+hf=m+l,25m=2,25m.

Tosepxnocmu eeputun (OKpyscrnocmo gepuiun ouamempom da) —
IWIMHIPUYECKas TTOBEPXHOCTh, OTPAaHUYMBAIOIIAsl 3yObsi CO CTOPOHBI,
IPOTUBOIOJIOKHON TeTy 3y04aToro Koieca,

da=d+2m, wm da=mz+2m=m(z+2).

Iosepxnocmov  enadur  (okpysicnocmov  enadur ¢ Oouamempom df) — ar10

MWIMHAPUYECKas MOBEPXHOCTh, OTETIoas 3y0bs OT Tella 3y04aToro Kojieca,
d/i=dx-2h, wm df=d-2hf=mz-2, 5m —m: (z-2,5).

Oxpyoichasa monwuna 3yo6a St - 9TO pacCTOSHUE MEXIy MpopuiasiMu 3yda 1o
JyT€ NENUTENBHONU OKPYKHOCTH,

St:Pt/2=0,57tm.

Oxpyarcuas wupuna enaounvt Cy — 3TO PacCTOSHUE MEXKITY COCEITHUMU
npopuiasiMu 3yObeB MO AYyre ACIUTEIBHON OKPY>KHOCTH,

=S




HN300paxkenne UMIMHAPUIECKUX 3y0UATHIX KOJIEC

[IpaBuna ycnoBHoro o6o3HaueHusi 3youatsix kojec onpenenser ['OCT 2.402-
68:

1 OkpyXHOCTM M  OO0pa3yloliMe T[OBEPXHOCTEH BepIIMH 3yObeB
M300paxaroTcsi OCHOBHBIMU JIMHUSMHU (puUC.2).

2. OkpyXHOCTH U 00pa3yrllue TOBEPXHOCTEH BHaAUH 3yObeB B
pa3pe3ax M CEYEHMSIX BBIMOJHSAIOTCS OCHOBHBIMHU JIMHUSIMH; Ha BHJAX HX
JIOTYCKAEeTCs TIOKA3bIBaTh CIUIOIIHBIMUA TOHKUMHU JIMHUSAMU (puc.2).

3. JlenutenbHble OKPYKHOCTU U 00pa3yrolue JeIUTeIbHbIX

MOBEPXHOCTEN N300pakKarOTCsl IITPUXITYHKTUPHBIMU TOHKUMHU JTUHUSIMU (pHC.2).

[osepxHocmb LenumerisHast
N i [108€PXHOCMb
Y

[NosepxHocmb 8raduH

Puc. 2

4. Ha rnaBHOM wu300pakeHuu 3yO4aThle KOJieca BBIMIOIHAIOTCS IOYTH
Bcerja B paspese. Ecnu cekyras miocKkocTh MPOXOIUT Yepe3 OCh 3y0UaToro koseca,
TO 3yObs MOKA3bIBAIOT HEPACCEUCHHBIMU HE3aBUCUMO OT YyIJIa UX HAKIIOHA.

o. Ecnu HeoOxoauMo mokaszaTh HampaBiieHue 3yObeB, TO BOJIM3M OCH KoJieca

HAHOCST TPH CIUIOIIHBIE TOHKUE JTUHUHU C COOTBETCTBYIOLIMM HAKIOHOM (puc.3).

[IpaBuna BeITIONIHEHUS PabOYMX YEPTEKEH NMUIUHAPUYECKUX 3yOUaTHIX KOJIEC
yctanaBnuBaeT ['OCT 2.403-75*. B cOOTBETCTBUU C HUMHU B MPABOM BEPXHEM YTIy
gyeprexa MPUBOAMUTCS TabIWIla MapaMeTpoB 3y0YaTOro BEHIA, COCTOAIIAS M3 TPeX
yacTel, pasleliieMblIX OCHOBHBIMHM JIMHUSMU: IEpBas 4YacTb COAEPKUT OCHOBHBIC
JAHHbIE (JI1 U3TOTOBJICHUS ), BTOPAsl - TAHHBIE 1JI1 KOHTPOJIS, & TPEThS - CIIPABOYHBIE

JTaHHEIE.
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OcHOBHBIE JaHHBIE BKJIIOYAIOT B CE05:
1 Moayns (OCT 9563-60**). Jlns BeHIa ¢ IPSIMBIMH 3yObsIMU -MOAYJb M,

a JJIs1 BECHIIa ¢ KOCBIMHA 3y6BHMPI - HOpMaHBHBIﬁ MOOYJb T, UJIN TOpHGBOﬁ MOOYJIb

Mme.

2. Ywucno 3yObeB z.

3. VYron HakoHa 3y6a (34 11 KOChIX U IIEBPOHHBIX 3YOhEB.

4, Hanpapnenue nuaum 3yba (mpaBoe WM JIEBOE JUIS KOCHIX 3yObEB H

IIEBPOHHOE JIJIsl IIEBPOHHBIX ).

o. Ncxonublii KOHTYpP (CTaHAAPTU3UPOBAHHBIN - OMPEACISETCS CChUIKOM Ha
COOTBETCTBYIOIMN CTaHAAPT; HECTAHIAPTU3UPOBAHHBIN- YIIIOM NPOPUIST ay,
KOA(PHUITUESHTOM BBICOTHI T0JIOBKH fo, K03 ummenTomM paanaabHOTO 3a30pa Co U
paguycom 3akpyrieHus ;).

6. Koadhummentom cMmenienrs uCxoIHOTO KOHTYpa £, B 10X HOPMATBHOTO
MOJYJIL C COOTBETCTBYIOLIMM 3HAKOM.

7. Crenenp Tounoctu u Buja conpsbkenuss (I'OCT 1643-81). Cranpapr
yctaHaBnuBaeT 12 creneneidt TouHoctu (1 ...12), miecte BHIOB CONPSOKCHHN
koJiec u nepenay (A, B, C, D, E, H) u Bocemb BU0B JI0ITYCKOB Ha OOKOBO# 3a30p

(h, d, c, b, a, Z, y, X). s KaXXI[01



CTENEHU TOYHOCTH YCTAHOBJEHbl TPU HOPMBI: MO KHHEMAaTUYECKOH TOYHOCTH,
IJIaBHOCTH pabOThl, KOHTAKTY 3yObeB Kojiec U nepenay. Hampumep, 3anuck 8-7-6-Ba
I'OCT 1643-81 o3Hawaer, 4rO0 3Ta Mepenada CcO CTENEHBIO & MO HOpMaMm
KMHEMaTHYeCKOM TOYHOCTH, CO CTENEeHbI0 7 MO HOpMaM ILJIAaBHOCTH pPaboOThI, €O
CTEeNeHbI0 6 IO HOpMaM CONpsKEHUH Kojiec B u BuoM aomycka Ha O0KOBOM 3a30pa.

Bo BTOpOit yacTu TabnuIlbl MapaMeTPOB MPUBOISIT:
JlanHble i1 KOHTPOJsL — TOJIIMHBI  3y0a  COOTBETCTBYIOLIMM  METOJOM:
no ganuHe oOmedt Hopmanmu [, pasmepy M U3MEpUTENbHBIX  POJIUKOB,
ToMUIMHA 3yb0a 1o  Xxopae Sy, a TakkKe  HOPMBI  TOYHOCTH  TIO
COOTBETCTBYIOLLIEMY CTAaHAAPTY U T.1.
B TpeTheit yacTu TabnHIbl TapaMeTPOB MPUBOIST:

8. JluameTp AeTuTeabHOM OKpyx)HOCTH d.

Q. [Ipoune cipaBovHbIE TaHHBIE, HATIPUMED LIAT 3aleTUICHUs, X011 3y0a 1
pa3Mepbl JJIEMEHTOB 3y0a /111 KOHTPOJIS.

Huxe Tabiuipl mapaMeTpoB NPUBOASTCA TEXHUUYECKUE TPEOOBAHNUS.

[Ipumep BbIMOIHEHMS pabouyero yeprexa LIIMHAPUYECKOro 3yOuaToro koseca
npuBeneH Ha puc. 4.135. I'maBHOoe wn300pakeHHE Kojieca MPEACTaBICHO MOJIHBIM
(poHTANBHBIM pa3pe3oM, a Ha BUJAE clieBa M300pak€HO OTBEPCTHE B CTYMHIE C
nma3oMm (uumnamu). Ha yepTexe ykasblBalOT: JMAMETP OKPYKHOCTH BepHIMH Oy
muprHy 3y0uaTtoro BeHma b; pasmep dacok c¢x45° m paguychl 3aKpyTJICHHM;
IIEPOXOBATOCTh OOKOBOM MOBEPXHOCTH 3yOheB V U pabouuii mpoduib 3yda (mpu

HEOOXOIUMOCTH).

2. [lops10K BHINMOJIHEHHUS] ICKU3a WIMHAPHUYECKOr0 3y0UaToro Kojeca ¢
HATYPbI
2.1 V3meputhb 1uamMeTp OKPYKHOCTH BepIIHH U3 M TIOJCUUTATH YHCIIO 3yObeB Z.
22 Ompenenuts 3HaueHue Monyist mo ¢opmyne m=dd(z+2). PacuerHoe
3HAQYEHUE OKPYIIIUTh (JIydllle B OOJBIIYIO CTOPOHY) 10 OJIMKAMIlero cTaHAapTHOTO
3HaueHus (cMm. Tabin. 1).

23  PaccumTaTh Bce mapameTphl 3y0UaTOTO KOjeca:



YTouHEHHBIH auaMeTp moBepXxHOcTH BepmuH 3yObeB da— ffl /(z+2). uamerp
nemutenbHol okpyxHoctn d—fflZ. Tnamerp moBepxnoctu Bnanuu 3yowes d/=ffl(z-
2,5). Bricora 3y6a x=2,25m BeicoTa ronoBku 3yda h,—ffl

BricoTa Hoxku 3y0a hf= 1,2'5ffl.

2.4 Tlo mosiy4eHHBIM JJaHHBIM BBIIIOJIHUTH 3CKU3 3y0UaToro Kojueca.

[IprmMep BBIITOTHEHUS 3CKU3a Ha puc.S.
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3. Pexomenayemasi JiuTtepaTrypa ¥ nocooust

31 TOCT 16530-83, 16532-70-tepmuHbl, ompeaeleHus W O0OO3HAYCHUSA,
XapaKTepu3yoIne 3youaTsie epeaadn.

32TOCT 2,403-75 - mnpaBwia BBHINIOJHEHUS  pabouMx  UYepTEKEU
MATMHAPUISCKUX 3y0UaThIX KOJIEC

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



I'padpuueckas padoraNel/
Tema. «YepTek HHITHHAPHUYECKON NPSAMO3y00i 3y04aToi nepegayu»
Heanb padoThI. dopmupoBanue YMEHUH n300pakaTh npsiMO3y0yIo
HUAJIMHAPUYECKYIO MEPEIady CO IIMOHKOM.
MarepuajibHOe U JOKYMEHTAJIbHOE o0ecneyeHue:
1. Meroauueckoe nocobue TSt BBITIOJTHEHUS paboTHL.
2. IlmakaTel: « DneMEHThl 3yOuaToro MmpsIMo3y0oro Kojeca »,
«3yOuaTas UUIUHAPUYECKAS nepeaaya.

3. Paznuunblie BUaBI 3yOUaThIX KOJIEC,

1. OO0umue n TeopeTHYECKNeE MOJOKEHHUS 10 TeMe padoThl.

[unuaapruyeckas 3youaras mnepeaada IPUMEHSASTCS NI Mepeiadyd BpaIicHUsS
MEX]Ty ITapajIeIbHBIMU BaJIaMH C BHEIITHUM WJIM BHYTpEHHUM 3arerieaneM. Koeca
OBIBAIOT MPsMO3YyObIe, KOCO3yObIe U IIIEBPOHHEIE.

Koneco ¢ MeHbIINM YHUCIIOM 3yOheB Ha3bIBaeTCS MIECTEPHEH, a ¢ OONBIIUM-
kosiecoMm. [Ipu oguHaKOBOM YHclie 3yObheB, MIECTEpHEH Ha3bIBACTCS BEIYyIEE KOJIECO.
[lectepus uMeeT WHJICKC 1, a KoJIeco-2.

Kounéca kaTsTcst 01HO MO APYromMy Mo HaYaJbHBIM OKPYKHOCTSAM (puc. 1).

Puc. 1

VY He KOppUTHMPOBAHHBIX 3yOUaTHIX KOJEC HAayallbHasl OKPY>KHOCTb MPOXOJMT Tak,



YTO TOJIIMHA 3y0a B OTOM MECTE paBHa IIUPHUHE BNAIUHBL. YHCIO 3yObeB y KOJNEC
ob6o3Havaetcst Z1 u Z2.

®opma 3ybda - SBOIBBEHTA.

OCHOBHBIM pacy€THBIM TMAapaMETPOM 3yOdYaTOl Tepemayu SBISETCS MOIYJb
(m). Ero 3nauenue BbiOuparoT mo 'OCT 9563-60. Moayab BeIWYMHA JTHHEHWHAS U
U3MEpSETCS B MIULTUMETpPaX.

B rpaduueckoit pabote n3obpaxkaemcsi 3aleruieHHuEe MPsIMO3YyObIX 3yOuaThIX

KOJIEC
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Puc. 3

3aBUCUMOCTh Pa3MEPOB IJICMCHTOB HMUJIMHIAPUICCKUX l'Ip}IMO3Y6LIX 3}’6anle KOJIEC

OT MOIyJIsl M, unciia 3yObeB Z U quamerpa Baja 0B, Ha KOTOpPBIN ycTaHABIMBAETCS

KOJICCO, ITPUBCACHDLI tabim. 1

DJIeMeHThI 3y0UaToro Kojueca

Pacyernbie (popmyJibl

JluameTp HavaabHON OKPYKHOCTH dw=mxz
BricoTa ronoBku 3y0a ha=m
BricoTa HOXKH 3yOa hf =1,25m
Bricora 3y0a h=2,25m
JlnameTp BepiIuH 3yObeB da=dw +2ha
JlnameTp BmaiuH 3yObeB df=dw -2hf
[Iupuna o6Boaa 3y0a B=7m
BryTtpennuit nuametp 06Boa DO0=df -10m
TommuHaa 00Bo1a ?21=2m

JlnameTp oTBEepCTHS 1S Basia

dB - 3amaercda

JlnameTp cTynuubl

dcer =1,5dB




JlnmuHa cTynuiel Lcr =1,6dB
TonmuHa gucka 22=2m
MeskoceBoe paccTosiHHe Zit+ Za
aw= 2 xm
JluaMeTp pacroyioxeHust 00JErvyaroniux OTBEPCTHI D—dem
D1= 2
JluameTtp obJieryaromux OTBEPCTUi D —dem
Dors= 4

Ha puc. 4 wusoOpaxeHbl 3yOuaTble Koj€ca, KOTOpblE HEOOXOIUMO
HAQYEePTUTh MO JAaHHBIM, MOJYYEHHBIM U3 pacy€ToB 1o Tabmu.l, aJIeMEHTHI CcO
MIMOHOYHBIMUA ~TIa3aMHM, Ha KOTOpbIE YCTAaHABIMBAIOTCS 3yOuaThlie KoJjeca.
Pa3mepbl mpu3MaTUyYecKOW IIMOHKH, KOTOpas YyCTaHaBIMBaeTCs B Na3 Bajla U

3y04aToro KoJjeca, OTIpEEIISIOTCS o TaoJI. 2
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Jlnmuna mmonku 1 BeiOupaercs npumepHo paBaoit 0.9 1CT, rae ICT mnmuHa cTymuib

3ybuaToro KoJeca.
B ueprerxe rimaBHOTO BH1a 3y0 MIECTEpHU M300paKaroOT Mepe] 3yOoM Kosieca.
2. Tlopsinok BBIMOJHEHHSI Pa0OTHI:
2.1. [TomyunTs 3a/laHne y MpernoaBaTess.

B nanHbBIe 3a1aHus U BBIIOJHEHUS paOOThl BXOAAT MOAYJIb 3y04aToro koyeca (m),

yrcia 3yoseB (Z1 u Z2), nuametpsl Basios (dB1 u dB2).

2.2. BBIMOTHUTH pacuéThl JIEMEHTOB 3y04aThiX KOJEC coriacHo Tadmiuie 1 u

2-1 puc. 4

2.3, BBIMOTHUTE 4epTEXK B COOTBETCTBHUH C PHUC. 2

Yepréx BBINOJIHSIETCS B HECKOJIBKO 3TanoB (puc. 5).

1-ii_ 3Tam - OpoOBOJAT OCEBbIE JMHUHU, HAYAJIbHBIE OKPYKHOCTH M IIMPHUHA KOJIEC

Ha TIJIaBHOM BHUAC.



2-ii 3Tal - N300paXkaroTCsl AUAMETPhI BBICTYIIOB U BIIaIUH
3-i1 3Tanm - u300paxkaroTcs CTYNHIIbI, 000/, TUCKU, 00JIerYarolue OTBepCTHs,

BajJdbl 1 INIIOHKH.
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Pabora nmpeacraBnsieTcst IpenoaaBaTEeNo s KOHCYJIbTallUH.
4-m__3Tam - IITPUXYIOTCA pa3pesbl, MPOCTABIAIOTCA pa3Mepsl (puc. 2),

BBITIOJTHSETCS OCHOBHAsl HAJINMKWCh W TaOJWIa C JaHHBIMU. Pa3mepsl TaOmuIbl U



JTaHHEIE Ha puc. 6

Pabora npencrasiseTcss Ha IPOBEPKY.
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3. Bompocsl 1J151 CAMOKOHTPOJIA:

1. Kako#i amemMeHT SIBISETCS TJABHBIM JJis pacy€ToB 3yOdaToro koseca?
2. Ilo xakuM OKpYXHOCTAM OOKaTBIBAIOTCS IIECTEPHS U  KOJeco?
3. Uemy paBeH paauaIbHbIN 3a3zop?
4

. 3a4eM JeNarTCcs OTBEPCTUS B JUCKAX KOJIEC?
4. JlomamiHee 3a1aHue:
3aKOHUYUTH YEPTEK JACTATH.
5. Pexomenayemasi qureparypa:

1.UexmapeB A.A. CripaBOYHUK IO YEPUCHUIO: yueOHOE TTOCOOUE ISl CPETHETO

mpod. Ob6pazoBanus 2018, 336¢.

2.benonoroBa H.A. HauepratenbHas reomerpus: ydeOHOE TMOcoOue s
ctynentoB 2018r 92ctp OBC Jlanp

3.bopucenko W.I'. UnxenepHas rpaduka. ['eomeTprueckoe U MPOCKIIMOHHOE
yepuenue Cubupckuii penepanpupiii yausepcuteT 200ctp 2020 DbC Jlanb

4. aTepHeT pecypchbl-www.edu.ru



I'padpuueckas padora Nel8

Tema :BrinonHeHnrne cOOPOUHOro uepTexa, pa3padoTka crienudpuKaiuu;

Heab:u3ydyeHre KOHCTPYKTHBHBIX OCOOEHHOCTEH COOpOYHON E€IMHHULEBI, €€
Ha3HAuY€HUsA U pabOThl, MOCIEIOBATEIHLHOCTH Pa300pKH U COOPKHU, BBIOJIHEHHUS C
HATypbl 3CKU30B OPUTHHAIBHBIX JIeTanell U cOOPOUYHBIX €IUHUL] BXOAAIINUX B OOUIYIO
COOpPOUYHYIO €IMHMILY, BBIMOJIHEHUE CNEeUU(PUKALMA HA 3THU COOPOUYHBIE €IUHULIBI.
[lo pesynbratam I'P Nel8 Beimonnsiercss I'P Ne 19, cocrosmas u3z cO6opouHoro
yeprexa u cnenuduKanuu Ha BCIO cOOpPOUHYIO CANHHUILY.
I['P Ne 18 BeImONHSIETCS TpyNNaMH CTYIEHTOB, KOTOpbIe pa3OuparoT cOOPOUYHYIO
€AMHUILY, BBISBISIOT €€ YCTPOMCTBO, OCOOCHHOCTU M BBIMOJHSAIOT MO 4...5 3CKU30B
JeTayield 1 COOPOYHBIX €UHUI] HA MUJUTUMETPOBOW Oymare mian Oymare B KJIETOUKY

dopmarom A3 unu A4.

2. Ocnamenue rpaguyeckoii paéoThl

2.1. CoopouHas SIIMHHIIA, KoTopas, corJiacHo,
WHIUBUAYAIbHOMY  3aJaHuto, cojepxkut S... 10 opuruHaabHbix U 3.. .8
CTaHJAPTHBIX JeTajeH.

2.2. Tlacmopt Ha COOpPOYHYIO EIMHHILY, KOTOPBIM COIAEPKHUT H300paKeHHE
OJIHOTO BHJA COOPOYHOM EIMHUIILI, NAIOIICH IPEJACTaBICHHE O PACIOJOXKCHUU U
B3aMMHOM CBSI3M COCTaBHBIX YacTeW, W IEPEUCHb OPUTHMHAIBHBIX U CTaHIAPTHBIX
JIeTaliel ¢ yKa3aHMeM  MaTepuajla M KOJMYEeCTBA WX B HU3JICIIHH.

2.3. MepuTenbHbIil HHCTPYMEHT:

— JHHEWKa MeTaJIM4ecKasi;

IITAHTEHITUPKYJIb;
— pe3rdoMep I METPUIECKON pe3bObl;
— pagmycoMep

2.4. YeprexHbIe MPUHAIIICIKHOCTH

2.5. HuctpymeHT 1uist pa300pKu U COOPKH H3ACITUS

3.be3onacHocTh TPy/1a NPHU BBITOJHEHHH TpaduuecKoii padoThl



[Tomy4yeHHass cTymeHTOM cOOpOYHAsl €AWMHHUIIA UMEET OIpPEACIICHHBI BeC H
rabaputsl. CiegoBaTebHO, IEPEHOCKA, pa3zdopka U cOOpKa COOPOYHOUN E€IUHUIIBI,
ACKU3UPOBAHUE W HW3MEPECHHE JOHKHO BBIMTOJHATHCS aKKypaTHO C COOIOACHUEM
mpaBul TeXHUKH Oe3zomacHOCcTH. CTON, JUIsl BBITIOJIHCHHSI PaOOTHI, TOJDKEH HMETh
TOPU30HTAIBHYIO TOBEPXHOCTh. JleTamu Ha cTojie pacmojiaraTh YCTOMYHBO, YTOOBI
n30ekaTh WX mNajacHWs. Pa300pKy MPOU3BOIUTH HCIPABHBIM HWHCTPYMEHTOM,
COOTBETCTBYIOIIUM BBITIOJHSAEMON padote. JleTaqn MOTyT MMETh Ha TTOBEPXHOCTH
3ayCEHIIbI, 33 TUPbI, OCTPHIE KPOMKH, TTOBBIIIICHHYIO IIOPOXOBATOCTh, KOTOPHIC MOTYT
NpUBECTH K TOpe3y pyk. Pykm 1mocme paboOTel  BBIMBITH C  MBUIOM,

Bo u30exaHue MOBPEKICHUA MOBEPXHOCTH CTOJIA WM YEPTEKEH JTOCKH IO

ACTaJIn H€O6XO)II/IMO KJIACTh KaPpTOH WJIH JIUCT IIOTHOM 6YMaFI/I.

4, IHocnenoBaTeIbHOCTH BBINOJHEHUA rpaduuecKoi padoThl

WzroToBrnienne »ockuza JAeTalid W COOPOYHOM €IMHMIIBI PEKOMEHAYETCS
BBINIOJIHSTH B CIEAYIOLIEH MOCIEA0BATEIbHOCTHU

4.1. [lomyautb cOOPOUYHYIO €IMHUILY COTJIACHO MHANBUAYAIHLHOTO 3a/IaHUS.

4.2. Tlo macmopTy MW IIyTeéM OCMOTpa caMOd COOpPOYHON EIUHHMIIBI
O3HAKOMHUTBCS C  HA3HAYCHUEM; YCTPOWCTBOM W B3aUMOJICMCTBUEM €€ YACTEH.

4.3. OnpenenuTh MOPANOK pa3OOpkuH W COOPKH COOPOYHOW €IIUHHMIIBI.
Pazo0pats u cpasy coOpaTs ee.

4.4.PazoOpaTh COOpPOUYHYIO E€IWHUILY, BBIICIUTh OPUTHHAIBHBIE (KOPIIYC,
KpBIIIKa, Bajl, MPOKJIAJKa W T.I.) U CTaHAapTHBIC (OONT, MIMWIbKH, Traiika W T.II.)
JIETAJIA U BXOJAIINE COOPOYHBIE SAMHUITBI.

4.5. BBINOJHUTH 3CKU3bl OPUTHMHAIBHBIX JeTajiell COOpPOYHOM EIUHMIIBI
B COOTBETCTBUM C MeTOANYECKUMH yKa3aHUsIMHU K ['P No14 u I'P Nel5

4.6. BBIMOTHUTH OCKU3BI BXOMSAMHMX COOPOYHBIX €IWHMIL. ITH ICKHU
36l PEKOMEHJYETCS BBINOIHATH Ha (opmare A4, Tak Kak B O3TOM cllydae
creuuPuKal HA HUX JOMYCKAeTCsl BBINOJHATH Ha IOJE YepTeka HajJ OCHOBHOM

HaJnuchio (cM. puc.l)



4.6.1.YCTaHOBUTDH KOJIMYECTBO HEOOXOAUMBIX N300paKeHUI (BUAOB, pa3pe3oB,
CEYEHMI1) U UX IIa30MEPHBIE MACILITAOBI.

4.6.2. IlpomsBecTu IUTAHHPOBKY  4YEPTEXKa, YUATHIBAS  KOJIMYECTBO
M300paXeHu, HMX pa3Mephbl, HAJIUYME MPOCKIUOHHBIX CBSI3€d, BO3MOXHOCTH
MPOCTAHOBKH pa3MepoB. OCTaBUTh MECTO ISl CIELIM(PUKALIUH.

4.6.3. B rmazomepHoM MaciiTade CIUIONMIHBIMA TOHKUMU JTUHUSMU BBITIOJTHUTD
ACKHU3 COOPOYHON €UHUIIBI.

4.6.4.BbIlIOTHUT, Ha 3CKU3€ HEOOXOAMMBIE pa3pe3bl, CEUCHHS, BBIHOCH
bI€ DJIEMEHTHI, TMPOBECTH BBIHOCHBIE W pa3MepHble JuHUU. Ha uyeptexe
cOOpPOYHOI eIMHUIIBI TPOCTABIISIOT!

1. rabapuTHBIC pa3Mephl (JJTMHA, BBICOTA, IITUPUHA U3ICTTUS);

2. YCTAaHOBOYHBIE M  TMPHUCOCAMHHUTEIBHBIE pa3Mepbl, YyKa3bIBAIOIIWE
NOJIOKEHHE AeTalield B cOOpOYHON eNMHMIIEe (HampuMep, PACCTOSIHUS MEXIY OCSIMU
BaJOB, TOCAJKy Baja B OTBEPCTUHU, PACCTOSHMUS MEXAY OCSIMH, OTBEPCTHUU BO
¢aHIax A8 MPUCOSAUHEHUS] K APYTOMY H3JEIHIO);

3. AKCIUTyaTallMOHHBIE pa3Mepbl  (pa3Mepbl OTBEPCTHM ISl MPOXOJa
KUJIKOCTH WJTU Ta3a U T.I1.)

4.6.5. Hanectu mTpUXOBKY B pa3pe3ax M CEUEHHUSAX, OOBECTH KOHTYPHBIC
JUHUU KOHCTPYKTHUBHBIX COCTABIISIONTUX COOPOYHOM €TUHUIIBI.

4.6.6. Tlonb3ysich MEPUTEIBLHBIM HHCTPYMEHTOM, MPOU3BECTH HEOOXOMMBIC
3aMepbl  M3[€aus U [POCTAaBUTh  HA  ACKU3€  pa3Mepbl  COIrJIACHO
I'OCT 2.109-73

4.6.7. IlpocTaBuTh HOMEpA MO3UIIUNA.

4.6.8. BeimoHUTS crienudukamnuio (cM. puc. ).

4.6.9. 3anoJIHUTD OCHOBHYIO HaJI[HCh.
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Puc. 1 Ilpumep BbINOJHEHHUS ICKHU3a cOOPOYHOI equHULBI HA ¢popMmaTe A4



5. Hekoropbie 0COOEHHOCTH BBINOJHEHHUS 3CKHU30B COOPOYHBIX €IHHMII,
BXOASAIIUX B COOpPKY.

[Ipumep BBINONHEHUS 3CKU3a COOPOYHON €IMHULIBI Ha popMarte A4

5.1. Ha sckuze cOOpOYHOM €AMHUIIBI CIEAYET TPOCTABIATD:

— rabapuTHbIC pa3MeEpbl, OMPEACIAIONINE BBICOTY, UIMHY W IIHUPUHY
m3nenus (pazmepsnl:70, 65,24)

— ycranoBounsie (04, 015, 5.55) wu mnpucoeaunurensasie  (50)
pa3Mephl, YKa3bIBAIOIIUE TMOJOKEHHE COOPOUYHON €AMHUIIBI B M3JETUU. DTO MOXKET
OBITh  PAcCTOSTHUE MEXJY OCAMH OTBEPCTUM BO (hylaHIaX ISl MPUCOCIUHEHUS K
IpYyroMy H3JEJuI0, pacCcTossHue T1oJ (PyHIaMeHTalbHbIE OOJNTHI, pa3Mephl,
OTIPENICIIAIONINE TOJOKECHUE JeTajel mpu cOOpKe JaHHOW COOPOYHOM €AUHUIIBI U
T.II.

- IKCIUTYyaTallUOHHBIC  pa3Mephl, YKa3bIBAIOIIME KpaWHUE IOJOXKEH
Usl TIEpEeMEIIAroONIUXCsl YacTed HW3AeNHsl, pa3Mephl MO KU, pa3Mepbl OTBEPCTUI
JUTSL TIPOXO0/1a JKUIKOCTEH U T.I1.

5.2. Dcku3 cOOpOYHOM €AMHUIIBI, KaK U COOPOYHOI0 uUepTexka, MOMyCKaeTCs
BBITIOJIHATH yHpoleHHo, B coorBeTcTBuu ¢ 'OCT 2.109 -73, T.€.:

— MeJIKue dJeMeHTHI ((packu, TPOTOUYKH, CKPYTJIEHHUsI, HAKATKY), a TaK K€ 3a30Pbl
MEXTy dJIEMEHTaMU MOXHO HE TTOKa3bIBaTh;

— BWHTBI, OONTHI, IIMUIbKHA, 3aKJCNKH, IMPUQTHI, IMOHKHA, MAWObI, TalKw,
WIIUIMHTBL TPU  BBIYEPUYMBAHUM Pa3pe30B, pa3pe3aHHbIX IO OTHOLICHHIO K
HUM MPOJOJIbHBIMU TIOCKOCTSIMU, ITOKA3bIBAIOTCSl HEPACCEUECHHBIMH;

— CIUIOUIHBIE BaJibl u ocH B paspesax
MPOJOJIBHBIMU TUIOCKOCTSIMU  MOKa3bIBAIOT HEPACCEUCHHBIMH, JOMOJHUTEIbHBIE
KOHCTPYKTHBHBIE 3JIEMEHTHl 3THX JETalleil, MOKa3bIBAIOT C IOMOIIbI) MECTHBIX
pa3pe3oB.

— CHOHIBI MaxOBHUKOB, IIKMBOB, 3yObsi KOJIEC, TOHKHE CTEHKH pedep IKECTK
OCTHM B pa3pe3e HE IITPUXYIOTCS, €CIM CeKyllas IUIOCKOCTh HamlpaBjeHa BIOJIb
OCH WIH IJIMHHOW CTOPOHBI 3TOTO 3JIEMEHTA

- I/I306pa)KaIOTC$I HCPACCCUCHHBIMHU THIIOBBIC, ITOKYIIHEBIC HU30CIIHNA.



Iloka3bIBalOTCA UX BHEIIIHEE OUepTaHuUe:

- npu HATUYUH B cOopoUHOI eIMHUILIE psina
OJIMHAKOBBIX COEIWHEHUH, KPEMeKHbIC HEeTand, BXOSAIMIME B OTH COCIUHEHUS
MOKA3bIBAIOTCS YCIOBHO WJIH YIPOIIEHHO B OJJHOM MECTE COSAMHEHHUS, & OCTATbHBIC -
OCEBBIMH HJIU IICHTPOBBIMU JINHUSMU;

1. Ha scku3ze cOOpOYHON €IMHHUIIBI BCE COCTABHBIE YacCTH HYMEPYIOTCS
B COOTBETCTBHH C HOMEPAMHU MO3HUIUN CIICTIH(PUKAIIH.
IIpu 3Tom:

- HOMepa MO3UIMA HAHOCATCS Ha MOJIKAX JIMHUN - BBIHOCOK, MTPOBOJUMBIX
OT COCTaBHOW 4acTH COOPOYHON €TUHUIIBL;

- HOMEpa TMO3UIMK YKa3bIBAIOT HAa TEX HM300pKEHUSAX, HA KOTOPBIX
JaHHBIE JIETAH MPOCHUPYIOTCS KaK BHIUMEIC,

- HOMEpa TIO3WIMKA TPYNIUPYIOT B KOJOHKY WJIA pacrojiararor
napajjiebHO OCHOBHOM HAJIMCH BHE KOHTYpa U300pakeHus;

- pa3mep mpudTa HOMEPOB NMO3MLMK Ha OJUH JBa HOMepa OOJblIe, YeM

pasmMep mpudTa, IPUHATOTO AJI pa3MEPHBIX YHCEN HA ITOM ICKH3E.

6. TpeooBanus k opopmiaenuro I'P.

6.1. Bce Scku3bl BBITIONHAIOTCS Ha MIJUTUMETPOBOM Oymare wiud Oymare B
kierouky. Pazmep dopmata (A3 wiu A4) BeIOMpaeT CTYIEHT IS KaKJIOTO SCKH3a.
OcKu3bl COOPOYHBIX €AMHUIL, BXOISIINX B COOPKY, BBIONHSIOTCSA Ha (opmate A4,
BMECTE CO crenuduKamnuei.

6.2. Cnemudukanus BeimoiHseTcs B cootBerctBun ¢ ['OCT 2.105 - 68

6.3. Bce ACKHM3bI BBIMOJHSAIOTCS B TJIA30MEPHOM MacmTade oT pyku 0Oe3
MPUMEHEHUS YePTEKHOTO HHCTPYMEHTA.

6.4. BBITIOTHEHHBIC 3CKU3bI COOMPAIOTCS B aJIbOOM.



7.Bonpochl A1 CAMOKOHTPOJIA

1. Yro Ha3bIBaeTcs cOOPOUHON eqUHULEH ?

2. Kakue pgeranu  cOOpO4YHOM  €AMHUIBI  HA3bIBAIOT  OPUTHMHAIBHBIMH U
CTaHJAAPTHBIMU ?

3. B kakoli T1OC/I€IOBATENIBHOCTH BBITIOJHSIETCS ACKU3UPOBAHHUE COOPOUYHOM
€ IUHUIBI?

4. Kakwue pa3zMepbl IPOCTABISAIOT HA ACKU3aX COOPOUYHBIX €IUHHUIL?

5. Kaxk nanocsrcs HOMCpa HOBI/IHI/Iﬁ Ha 3CKHu3ax C60pO‘IHBIX GIII/IHI/II_[?

8. Pekomenayemasi aureparypa:

OcHoBHas
1. TOCT 2.101 -62 Bunsl usnenuit
2. T'OCT 2.108-68 Crieniudukarus
3. T'OCT 2.109-73 [IlpaBwia BBIMOJHEHUS 4YepTeKeW meranedd, COOPOUHBIX,

O6I_III/IX BHUJIOB, Ta6apI/ITHBIX 1 MOHTaXHBIX

JlononHuTEIbHAS

1. I'OCT2.305-68 N3o0paxkeHue - BUIBI, pa3pe3bl, CEUYCHUS

2. UexmapeB A.A. CrnpaBoyHUK TO YepyeHHUIO: ydyeOHOe Mmocobue s
cpeanero npod. O6pazopanus 2018, 336¢.

3. .benonorosa H.A. HauepratenbHas reomerpusi: yaeOHOE mocobue st
ctynenToB 2018r 92ctp ObC Jlans

4, bopucenko W.I'. Hmxenepnas rpaduka. [eomerpuueckoe u
npoekionHoe uepuenne Cubupckuii Qenepansubiii yauepcutrer 200ctp 2020
OBC Jlanb

5. WuaTepuet pecypcs-www.edu.ru



I'PAOUYECKASA PABOTA Ne21
TEMA «IlepBoe aetanupoBanre cOOPOYHOTO YepTexKa»
IMpoxomxuTeIbHOCTH 44aca

eab u conepkanue padoThI

I'P Ne 21 «COOpoUHBIN YEPTEK» U3ENHS BBIMOIHAETCS HA OCHOBAHUH 3CKU30B
netanied ['PNel9. Jlns I['PNe 20 yuamuecs mnonydusid cOOpPOYHBIE €AMHMIIBI,
BBISICHWIM TIOPAJIOK MX Pa300Opku W COOpPKM, M BBINOJHUIM OSCKU3bl Ha BCE
OpUTHHAJIbHBIE JETAIIH.

Llens paOoThl 3akioyaeTcs B TOM, YTOOBI CTYAEHT IO3HAKOMMIICA C
OCOOEHHOCTSIMU BBITIOJIHEHUSI COOPOYHBIX YepTexeH, MPUMEHsEMbIX B COOPOUYHBIX
yeprexax ynpouleHUH, HayYHJICS COCTABIISTh CrieU(DUKAIMI0O COOPOUYHON €IUMHHUIIBI.

Tenepp Ha OCHOBaHMM 3CKHM30B JieTajeil HEOOXOIUMO BBITOJTHUTH YEPTEX
coopouHoit equnuiibl Ha popmare A3 cormaciHo 'OCT 2.109-73 u cnenudukamio

Ha opmare A4 B cootBercTBuu ¢ TOCT 2.108-68.

2.1. OcoOeHHOCTH BBITIOTHEHUSI 4YepTexed COOPOUHBIX W OOIIMX BHJIOB.
Yeprexu cOOpoUHbIE U OOIIUX BUIOB SIBISIOTCA OJHUM U3 BHIOB KOHCTPYKTOPCKHUX
noKyMeHTOB, ycTtaHOBIeHHbIX ['OCT 2.102-68. Oriauvarorcss OHM ApPYr OT Jpyra
crocobom BBINIOJIHEHUS U XapaKTepoM UCIIOJIb30BaHUA.

Yeprexk odmero Buaa (BO) - mokymMeHT, onpenessiomuil KOHCTPYKIIUIO
W31Eus, B3aUMOJCHCTBUE OCHOBHBIX COCTAaBHBIX YaCT€W W MOSICHAIOIIAN MPUHIHUIL
pabotel m3aenusa. Yeprex BO cuyxut mis pa3paOoTku pabodeid MTOKyMEHTAIHH:
cnenuuKaIm, YepTeKei geTaneld 1 COOPOUHBIX YEPTEKEH, KaK BCETO U3/IEINHs, TaK
u ero OTJAEJBbHBIX COOpPOYHBIX EAVHHULL.

IToatomy ueprex BO momkeH conepkarhb:

a) wm3o0pakeHWs wu3enaus (BUABI, pa3pe3bl, CEYCHHsI), TEKCTOBYIO YaCTh U
HaJUCH, HEOOXOJIUMbIEC [JIsi MOHMMAHHS KOHCTPYKTHBHOTO YCTPOMCTBA W3JEUs,
B3aMMOJICHCTBHUE €ro YacTel U MpUHIIKMIA pabOThI U3/IEINS;

0) yKa3aHUs 0 COCTaBe W3CIIHSL.

Coopounblii 4veprex (CB) - 1okyMeHT, cojepxaumuidi HU300pakeHHE



COOpOYHOM €UHUIIBI U APYTUe JaHHbIE HEOOXOAUMBbIE JJisi €€ COOPKU U KOHTPOJIS
(puc.1).
Ueprexx Cb npennasHaueH Juisi pa3pab0OTKU TEXHOJIOTHYECKOU TOKYMEHTAIuu

IpoLeccoB  COOpPKM M KOHTPOJs  M3AeNus, M  JODKEH  COJEp¥KaTh:

a) u300pakeHUe COOPOYHOM eAWHUIIBI, JAIOIUA  TMPEICTABICHUE O
PacCMoJIOKEHUU UM B3aMMHOW CBA3U COCTaBHBIX YACTEH, COCIMHSIEMBIX MO JTAHHOMY
YEPTEKY;

0) pasmepsl, MpeaeiabHbIe OTKJIOHEHUS U JIPYyTUe MapameTpbl, KOTOPHIC
JIOJKHBI OBITh BBITIOJIHEHBI WU MPOKOHTPOJIUPOBAHKI 110 JaHHOMY 4YepTexy (puc.l).

Taxkum oOpaszom, yepTerxk BO comepxxkut Oosbiie mHOOpPMALIUK, YEM UYEPTEK
Ch.

K d4eprexy Cb npwiaraercs crnenudukaius, ONpeessaiomas CcoCcTaB
COOpOYHOM EIMHUIIBI, KOMIUIEKCA WM KOMIUICKTa, HM300pa)KEHHBIX Ha YepTEeke.
Crnemudukaiys BBIMOJTHACTCS Ha OTAEIBHBIX JucTax ¢Gopmatom A4 1o d¢opwme,

onpexaenennon 'OCT 2.108-68 (puc.2).
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Pucynok 1. COOpoUHBIif yepTeX BEHTHIIS YIJIOBOTO

© O6o3HaueHue HaumeHoBaHue o MNpumeua
= m
JlokymeHTaumsa
A1 MNKTY.UT. 01 00.00 | C6OpOUHBIV YepTex
Cb
C60opoYUHble eANHULLbI
A2 1 NKTY .U o1 | Kopnyc 1
01.000
Jetann
A3 2 MNKTY.NMNo1 0o 001 | Kpbiwka 1
A3 3 NKTY.N o1 | TpaBepca 1
00.002
A4 4 MKTY.Nr o1 | KnanaH 1
00.003
Ag4 5 NKTY.N o1 | Kpblwwka 1
00.004
Ay 6 MKTY.NI o1 | LUnmnHaenb 1
00.005
A4 7 MKTY.Nr 01 | MaxoBuk 1
00.006
Ay 8 MKTY.NI 01 00 007 | KosioHKa 2
Ay 9 MKTY.N o1 | Kosabuo 1
00.008
Ay 10 | MKTY.NT 01 | BonT cneymanbHbInN 2
00.009
Ay 11 | [IKTY.UT o1 | Npoknagka 1




00.010
CraHaapTHble nsgenus
12 Boat M18* 70 TOCT 7798-70 6
13 Manka M12 FOCt 5915-70 2
14 Manka M16 TOCT 5915 -70 1
15 Manka Ma8 MOCT 5915 -70 6
16 Manka M26 TOCT 5915 -70 2
17 Lanba 16 FTOCT 11371-78 1
18 MNeHbka 0.015 | W.T.

MNKTY.UI 01 00.000
N3 | Sinct | Ne Mog | Adata
M AOKYM. | .
Paspab. VBaHoB BeHTuAb Jnt Jluct | Jluctos
Mpos..- MNetpos yrnosow 1
Y18 MNp

Pucynok 2. Cnernudukanms
B o603nauennn «IIKTY.UT" 01 00.001»:01-H0Mep c6opku; 001-HOMEp neranu.
2.2 YcnoBHOCTH u YIIPOLIEHUS B COOpPOYHBIX yepTeKax.
C nenbto 3koOHOMHM BpeMeHH Ha BoinojaHeHue yeprexeid Cb mo 'OCT 2.109-
79 npomyckaeTcsi NPHUMEHSATh YOPOILUEHHS U YCIOBHOCTH, KOTOpBIE CIEIYET
YYHUTHIBATH npu YTCHHUH YepTe)Keil.

Haubonee BcTpevarommuecs U3 HUX:




o,
-

Puc.3

2.2.1. Ha cO0pOoYHBIX YepTekax JTOMyCKaeTCs:

a) HE TIOKa3bIBaTh 3a30Pbl MKy CTEPKHEM U OTBepcTHEM (puc.30 u T);

6) 6o0uThl (puc.30), BUHTHI (pUC.3, T) U MINWIBKH N300pa)katoTcsl YIPOIIEHHO;

B) HE MOKa3biBaTh (hacKH, CKPYIVICHHS, MPOTOUYKH, YIIYyOJICHUS, BBICTYIIBI,
HAKaTKH, HACEUKU U PYTUe MEJIKUE 3IeMeHTHI (puc.3, 6 u B);

I) HE MOKa3blBaTh KPBIIIKH, KOXKYXH M T.M., €CIH HEOOXOIHUMO IOKa3aTh
cocTaBHble 4YacTu wuznenus. llpu »ToM Hajg u300pak€HUEM JIeNAIOT HAIIIUCh
«KpBIIIKa 1103.3 HE MOoKa3aHa» U T.I1.;

1) HE TMOKAa3bIBAIOT BUAMMBIC COCTABHBbIC YACTH W3JIEIHS, PACIOJIOKCHHBIC 32
CETKOM.

2.2.2. U3nenusa U3 Mpo3pavyHOTO MaTepualia H300pakarT KaKk HEMpO3padHoe.

2.2.3. W3nenus, pacmoyIOKEHHBIC 32 BUHTOBON TIPYXHWHOH, H300paKeHHOM
JUIIb CEYCHHEM BUTKOB, HW300pa)kaloT 1O 30HBI, YCIOBHO 3aKpbIBAIOMICH OT
U U3CIUS W ONpEeAeiaseMOll OCEBbIMU JIMHUAMH CEUYEHHS BHUTKOB (puc.3).

2.2.4. (CpapHoe, mapHOoe, KJIEeBOE U Jpyroe TmMOJ00HOE W3JCIUe U3
OJTHOPOJTHOTO MaTepualia B cOOpe ¢ IPYyruMU H3ACIUSIMH B pa3pe3ax U CEUCHUIX
MITPUXYIOTCS B OJTHY CTOPOHY, M300paXkasl TPAHMIIBI MEXKIY NETAISIMU CIUIONTHBIMU
OCHOBHBIMU JIMHUSIMHU (pucC.3,a).

2.2.5.B cootBerctBum ¢ ['OCT 2.420-69 nomyckaercss HOAINIHAKA KadyeHUS
n300paxaTh yIpoIleHHO 0e3 yKa3aHus THIAa U OCOOEHHOCTEH KOHCTpYKUui (puc.4)

2.2.6. Ha cOopouHBIX UepTekax PEKOMEHAYETCS TOKa3bIBaTh TIOJIOBUHY



M300paKEHU WM HECKOJBKO OOJIbIIE MOJIOBUHBI C MPOBEIECHUEM JIMHUU OOpHIBa,

€CJIM BUJI UJIU pa3pe3 NPeICTaBISAI0T CHMMETPUYHYIO QUTYDY.

Ditpuspnahese | oond (G0N 8hos | Ogdsn Boofeuse ‘
M ST | DARCAMS panen
Matptdsam 7 ‘
AlmvEr Y iy
dpciny

=]
4]

Puc.4

2.2.7. Ha pa3zpesax H300pakarOTCs HEPACCEUCHHBIMH THUIIOBBIE, IMOKYITHBIC
u3NleNus, a TakK »JKe COOpOYHBbIE EeIWHHUIIBI, Ha  KOTOpble O(OPMIICHBI
CaMOCTOSITEIbHBIE COOPOYHBIC YEPTEIKU

2.2.8 CMmexHbIE AeTany, ONa aollue B pa3pe3 WK CeUeHUe, IMTPUXYIOTCS C
HaKJIOHOM B pa3Hble cTOpoHBI. Eciu B pa3pese Tpu u Oojee aetaneit, TO U3MEHSIOT
pacCTOSIHUE MEXIY JUHUSIMU IITPUXOBKM HA COCEAHUX JETaliAX. IJTO IO3BOJISIET
OTJIMYUTh OJHY JAeTajdb OT JApyrou. IIpm »3ToM Ha Bcex BHAAX JAHHOIO 4YEpTEkKA y
OJIHOW M TOH € JIeTajli HAKJIOH IITPUXOBKU U PACCTOSIHUE MEXKIY JTUHUSAMHU TOJKHO
OBITh OJTMHAKOBBIM

2.2.9. Ha wueprexxax Cb HaHOcATCS cleayronue TPYyNmbl  pa3MEpoOB:
rabapuTHbIC, YCTAHOBOYHBIE W  TPHUCOCIUHUTENBbHBIC, OKCIUTyaTallHOHHBIE.

["abapuTHBIE pa3Mepbl OMpEACISIIOT BHEITHEE ouepTaHue wusnaenus. Ecnu
pa3Mep UMeeT NMEePEMEHHOE 3HA4Y€HHE, TO Ha YEPTEeKe HAHOCATCSA JBAa MPEIETbHBIX
3HA4YEHHUs TaHHOTO pa3mepa. Ha puc.l npu 3akpeiTrom BeHTHIE -pazmep 505 MM, npu
OTKPBITOM - 540 MM.

[IpucoeuHUTENbHBIMU U YCTAHOBOYHBIMU pa3MepaMu BeHTHIs (puc.l) Oyayt

pasmepsl HIkHero U 6okoBoro Quranmes (O150; 4 orB. O18; O85;6 oTs. O18), Tak



KaKk  3TUMU  (¢JaHIaMd  BEHTWIb  COCIAMHSICTCS C  TPYOONPOBOJAMH.
DKCIUTyaTallMOHHBIE Pa3Mephbl XapaKTePU3YIOT U3CIIUE C MPONU3BOICTBEHHON
Touku 3peHus. Hampumep, nis BenTwins pazmep O70 ompenenseT ero mpormycKHYIO
CIIOCOOHOCTB.
Otu pasMmepsl 11 dyepTerka Cb cumTaroTesi CripaBOYHBIMH, T.K. HE TOJICKAT
BBITIOJTHEHUIO TIPU cOOpKe. X BBIMOMHSAIOT MPU U3TOTOBICHUU JIETallel B JINTEHHOM
¥ MEXaHUYECKOM IPOU3BOICTBE.

2.2.10. IIpocTaBnsitoTCsl pa3Mepbl, KOHTPOJIUPYEMbIE PU COOPKE U3CITHS.

3.Cneunpuxanus

3.1Cnenudukanusi SBISIETCS OCHOBHBIM KOHCTPYKTOPCKHM JOKYMEHTOM.
Ona ompenensieT cocTaB COOPOYHOM €IMHUIILI, KOMILUIEKCa, KoMmIuiekTa. CorjiacHo
I'OCT 2.108-68 ee BoumosHstoT Ha jauctax (opmata A4. OcHOBHas HaANUCH
COOTBETCTBYET TEKCTOBOM JOKYMEHTALNH.

B ob6mem ciydae crnenudukanys COCTOUT W3 pa3/iesioB, paclojaraéMbix B
TaKOM IOCJIEI0OBATENIbHOCTU: JOKYMEHTAIUsl, KOMIUIEKCHI, COOpOYHBbIC €IMHMUIIbI,
JeTanu, CTaHJApTHbIE U3JENUsd, NpPOYUe HU3AENUS, MaTepuasbl, KOMILJIEKTHI.
Hanmuune TeX wiM HHBIX pa3feloB OMNpeAesieT COCTaB u3aAenus (cm.puc.2).
HasBanme kaxmoro paszgena ykasbiBaerca B Tpade «HammenoBanuwe» u
MOTYEPKUBACTCS] TOHKON nuHUEH. Hibke KaXKoro 3aroioBKa OCTaBIsIOT CBOOOTHYIO
CTPOKY, a B KOHIIE HE MEHEE OJIHOM, CTPOKM ISl BO3MOKHBIX JOMOJHHUTEIbHBIX
3amnucen.

3.2 ConepxaHue pa3ielios.

Jlokymenmayuna — OCHOBHOW KOMIUIEKT KOHCTPYKTOPCKOM JOKYMEHTAIUU
(B I'P - cOopouHBIil uepTex)

Coopounvie  eOunuubt -  COOpPOYHBIC  €IUHUIIBI, BXOJSIIHE B
cneuuguuupyemMoe u3jienue.

Jlemanu - OpurMHaNbHbIC JETAIM, HEMOCPEICTBEHHO BXOJSIIME B M3JEIUE

(T.e. He BXOJAIIME B BbIIIE [EPEUUCICHHbIE COOPOYHBIE €AUHUIIBI). 3aMHUCh



COOpPOUYHBIX €JUHULl M JeTajeil MPOUCXOAUT B MOPSAKE BO3pacTaHus LUpp B HX
0003HayYeHue.

Cmanoapmmuoie uzdenun - W3AENNs, TPUMEHIEMBIE IO TOCYJaPCTBEHHBIM U
ApyruM cTaHzaaptaM. B mpejenax Kakaod Tpynmnbl 3aluChIBalOT H3/ENUA B
andaBUTHOM TOpsiiKe (OONTHI, BUHTHI, TallKW, MIMWIBKK U T.1I.); I KaXXJI0TO
HAaMMEHOBaHUs — B MOPSIKE BO3pACTaHUs CTaHJapTa U pa3Mepa.

Mamepuanet  —  Marepuainbl,  HENOCPEJACTBEHHO  BXOASIIME B
cnenuduiupyemoe uzaenue (mpoBoja, MKyphl U T.11.).

B zpaghe «gpopmamy- yxaszpiBaroT ¢dopmaT JaHHOTO JOKymeHTa (dhopmar
yeprexa: A3, A4d...).

B zpaghe «Il103» yxa3bIBatOT MOPSAKOBBIII HOMEP COCTAaBHBIX YacTei M3aenus
B MIOCJIEIOBATEILHOCTH 3alIMCH X B CIIEHU(PUKALIUH.

B 2paghe «Obo3nauenue» o003HaUEHUE KOHCTPYKTOPCKUX JIOKYMEHTOB
(o003HaUCHHE YePTEKEH).

B  cpagpe «Haumenosanuey nns pasnena «JloxkymeHTamusi»  3ammc
pIBatOT«COOpOUHBIA YepTex»; i pasnenoB «COopouHble eauHUIB U «[le
TaJu»- HAUMEHOBaHUE B COOTBETCTBHMU C OCHOBHOM HAJIHUCHIO COOTBETCTBYIOIIETO
yeprexa; Mg pasgena «CTaHgapTHbIE W3JENUs 3alUChIBAIOT HAaUMEHOBAHUE U
0003HaueHUE B COOTBETCTBUU cO cTaHaapToM Ha HuX (["aiika M12 — 6H.05 TOCTS591
5-70) B an(pOBUTHOM MOpsiJIKE u c yYBEJIMUYCHUEM pa3MepoB.
B zpagpe «Kon» - xonudecTBO Ha omHO m3nenue. B paznene «Marepuans» obiee
KOJMYECTBO MAaTEpUaJOB Ha OJHO WU3JeNTUe C YKa3aHWEeM eIWHUIl B Trpade

«IIpumeuanue» (kr; m).

4.ITocaenoBaTebHOCTH BbImoJaHenus I'P.

4.1 B cootBetctBUU ¢ 'OCT2.108-68, paznenoM 3 TaHHBIX PEKOMEHIALNHN U
COCTaBJIEHHBIX JCKHU30B COOpPOYHBIX eAuHul u jgeraired - ['P19  BwimomHuTh
cienupukanuo Ha dopmare A4. COOpoUYHBIC €IWHHUIIBI W JCTaId 3aHOCATCSA

B IIOPSIIKE BO3pacTaHuWs HOMepa O00O03HAayYeHUs. 3aTeM B TMOPSAKE



BO3pacTaHUsl MPOCTABIAIOTCA IO3ULMHU. BBINOIHSAETCS OCHOBHAas  HAJIUCH.
4.2.1.YCTaHOBUTh KOJUYECTBO HEOOXOAUMBIX BHJIOB, Pa3pe30B CEUYCHUS.
KonndecTBOo 10MKHO OBITh MUHHUMAJIBHBIM, HO JIOCTAaTOYHBIM [JIi TOTO, YTOOBI
MOJIYYUTh MOJHOE IpeJICTaBlIeHnEe 0 (hOpME, COCTABHBIX YACTIX U pa3Mepax U3Jeusl.
4.2.2. BoiOpath Maciitad M300pa)keHUsl Tak, 4TOOBI YEPTEX IMOMECTUJICS Ha
dbopmate A3. [IpennoytutenbHBIM ABJISICTCS Maciitad 1:1.

4.2.3. HpOI/ISBeCTI/I IUIAHUPOBKY YCPpTCIKaA, YUHUThIBaA KOJIMYCCTBO

H306an(eHHﬁ, nux Pa3MCEpHI, HaJIM4YHC MPOCKIIMOHHBIX
CBHSCﬁ, BO3MOXHOCTH IMPOCTAaHOBKHA pPasMEpoB 151 HOSHHHﬁ.
CrionHeEIMHU TOHKHMMH JJMHUSAMU BbIYCPUNBATO

NPSMOYTOJIBHUKH CO CTOPOHAaMH PaBHBIMU COOTBETCTBYIOIIUM  Tab0apUTHBIM
pasmepam u3zoOpakeHus.B maHHBIX TpsMOyroiabHUKax uzoOpaxkaror neranu Cb.
Ynobnee HAaYWHATH C KOPITYCHBIX u 0a30BbIX JeTajneu.
4.2.4.BbIONMHUTH HEOOXOJIUMBIE pa3pe3bl, ceueHus (OOBIUHO JIeTaeTcs
(GpoHTaNBHBIM pa3pe3 WIM CEYeHHE BUJA C pa3pe3oM), IMPOBECTH BBIHOCHBIE W
pa3MepHbIe JIUHUU (cm. puc.1).
4.2.5.Hanectd MTPUXOBKY B pa3pe3ax U CEUYCHUSX, OOBECTH KOHTYPHBIE
JIMHUH.

4.2.6. IlpocraBuTh TabapuUTHBIC, YCTAHOBOYHBIC, OSKCILUIyaTal[AOHHBIC
pa3MepBl.

4.2.7. TlpoctaBuTh HOMEpa IO3UIMNA cOTrJacHO crenudukanuu. JluHuu-
BBIHOCKHM HE JIOJDKHBI TIEPEeCceKaThCsl MEXIy cO0OM M mepecekaTh pa3MepHbIe JTUHUH,
OBITh TAPAJUICIBHBIMUA JIMHUSAMU IITPUXOBKU. OJHUM KOHIIOM JIMHUS-BBIHOCKA
JOJKHA 3aXOJIUTh Ha H300paXKEHHE YyKa3bIBAa€MOW COCTAaBHOM  4acTu
1763 (SN 156 u
3aKaHYMBAETCS TOYKOM WJIM CTPENKOW (€ciau IUIoladb JeTalu Y3Kas),
OPYTUM COEUHATBCS C TOpHU30HTaNbHOW mnonkou. [lonku pacrnonararorcs
napasuiesibHO OCHOBHOM HaJIUCH BHE KOHTYypa
M300paxkeHus U TPYNINUpPYOTCss B  KoJoHKM '"u crpoku. Ulpudt HOMmepa

nosuru B 1 1/2 - 2 pasa OGombire pasmepa mipudra’ pasMEpHBIX YUCEI - (CM.



puc.1).
4.2.8. Beinosnsercs TEKCTOBBIU Marepua.
4.2.9. 3anonHsAeTrcd OCHOBHAas HAaANuCh. B KoOHIE 0003HAUYeHMs uepTexa

ctaBarcs 0ykBbl Cb (cm.puc.l1).

6. Bomnpocs! 115t CAMOKOHTPOJIA

1.YTo Ha3bIiBaeTCsi COOPOUHOM eNMHUIIEH ?

2.B kako# mocie0BaTeIbHOCTH BBITIOHIETCS YePTEXK COOPOUHON €TUHUITbI?
3.Kakue pazMepsl TPOCTABIISIIOT HA YepTekKaX COOPOUHOUN €TUHUITBI?

4.Yto Ha3pIBaeTCs crienudpuKaieil 1 KakoBoO ee Ha3HaueHue?

5. KakuMm rocymapcTBEHHBIM CTaHJApTOM ompenensercs ¢opMa H MOPSI0K
3amnoJiHeHus crienudukanm?

6.B kakoii mocnenoBaTeIbHOCTH BEACTCS 3aITUCh B CICIU(DUKAIIMI OPUTHHATIBHBIX U
CTaHJIAPTHBIX JeTANICH?

7.Kakue yCIIOBHOCTH U YIIPOILCHUS JOMYCKAIOTCS CTaHIapTaMU Ha COOPOYHBIX
yepTexax?

8. YKakuTe OTIUYNS OCHOBHOW HAJIMKMCH YePTEKa U CIICITU(UKAIINH.

7. Cnncok peKkoMeHyeMoH JUTepaTypbl

OcHoBHas
1. TOCT 2.101-68 Buasl uzgenuii
2. TOCT 2.108-68 Cneuudukanuu
3. T'OCT 2.109-73 IIpaBuia BHITOTHEHUS YePTEKEH aeTanelt, COOpOUHBIX, 00IIEro
BHUJa, MOHTQXKHBIX YEPTEIKEH.

JlonosHUTETBHAS

[.YekmapeB A.A. CripaBOYHHK 10 YEPUYEHHUIO: YUEOHOE MOCOOUE JJIsl CPETHETO

mpod. Ob6pazoBanus 2018, 336¢.



2.benonoroBa H.A. HauepratenwHass reomerpusi: ydeOHOe mocoOue st
ctynenToB 2018r 92ctp OBbC Jlanb

3.bopucenko WU.I'. UnxenepHas rpaduka. ['eomerprueckoe U MpOCKIIMOHHOE
yepuenue Cubupckuit penepanbubiii yausepcutet 200ctp 2020 DbC Jlanb

4. VatepHeT pecypchl-www.edu.ru

I'paduueckas padGora Ne22, 23

Tema: Bropoe neranupoBanue cOOpOYHOro uepTexa

eab padoThI:

«Hayuutbcss uuTaTh COOpPOYHBIE YEPTEKU U UYEPTEKH OOIIero BWIA U
pa3BUTHE YMEHUUN BBIMOJIHEHUS 1O HEMY 4YepTeKeW JaeTaed B COOTBETCTBUM C
tpeboBanusamu ['OCT 2.109-73 u T'OCT 2.305-69 .3akperieHue HaBBIKOB
BBIMIOJTHEHUSI TEXHUUECKOTO PUCYHKA JIETAH.

I[ponon:kurenbHoOCTh: 84acoB

Obecneuenne padoThI:

1. Ueptex obmiero Buaa co cnerudukanueit Ha 10... 17 neranei.

2. Metoanyeckue peKOMEHIAIUU 110 BBITTOJIHEHUIO Tpadudeckoi paboTHI.
3. TlmakaTter «COOpOYHBIN yepTeK», «UepTexk meranmy.

1. O6mue u TeopeTHYECKHUE MOJT0KEHUS MO0 TeMe rpaduyeckoil padoThI:

1.1. Utenue yepTeskeii 001ero BUaIa u COOPOYHbIX YepTeke

Utenue yepTekeil oOmero Buga W COOPOYHBIX UYEPTEKEHW - 3TO MPOIECC
omnpeaeaeHUs] KOHCTPYKIIMHU, pa3MEpPOB U MPUHITUIIOB Pa0OThI U3ACTUS 0 YEPTEKY.
UreHue yepTexen CIeAyEeT BHITOJIHITH B CICAYIONIECH MOCIeA0BATEIbHOCTH

1. Ilo OCHOBHOHW HAJNHUCH YCTAaHOBUTHh HAa3BaHWUE H3JACHHSA. ODTO TO3BOJIUT
MpEeJCTaBUTh HE  TOJBKO  Ha3HAYCHUE, HO B HEKOTOpOH CTCIICHHU,
YCTPOMCTBO W3CIIHSL.

Hanpumep; Ha3BaHWE «THUCKW» ONPENEISIET HAJIWYME B HUX BHUHTOBOW Napbl WU



MTHEBMOLMIMHAPA U 3aKUMHBIX 3JIEMEHTOB.

2. YCTaHOBHTb, Kakhe HM300pakeHHs JaHbl Ha 4YepTexe, 4yToObl MyTeM HX
COMOCTAaBJICHUSI MOXXHO OBbUIO MpeAcTaBUTh (HOpPMY U YCTPOMCTBO U3JEIHS.

3. Ilo HOoMepam mO3MIMH OTHICKATh HAa 4YepTexe H300paKeHUe KaxJI0h
netand, ux ¢opmy u pasmep. I[lpy 3TOM HamO yUHUTHIBATH MNPOEKLHUOHHYIO
CBSA3b M300pa)k€HUs, a TaKkKe M TO, YTO Ha BCEX M300pakeHHUSIX B pa3pe3ax
JeTallb IITPUXYETCS B OJJHOM HAIPABJIECHUU M C OJUHAKOBBIM PACCTOSTHUEM MEXIY
IITPUXOBBIMU JTUHUSMHU.

1.2.BbINOJTHEHHE YepTe kel 1eTAJIU

Ueprexx aeTaiv AOKYMEHT, COJACPXKAIMM HU300pakeHUe JeTald W JApyTHe
JIaHHBIE, HEO0OXOUMBbIE TSt ee W3TOTOBJICHUSA u KOHTPOJIA.
Tak xak MHOTHE TpeOOBaHUS, MPEABABIAEMbIC K JIETAIsIM, MOTYT OBITh BBITIOJTHEHBI
Ha 4YEepTEXKE MOCIe U3YUYEHMs CTYJCHTaMU LEJIOro psifa CHEUUAbHBIX MPEAMETOB,
3a/Jla4a CTYAEHTOB BTOPOTO Kypca IPU BBIIIOJIHEHUU YEPTEKEH OrpaHUUMBAECTCS
BBIsIBJICHUEM (HhOPM, TPAaMOTHOM IPOCTAHOBKOW pa3MepoB M 3HAKOB IIEPOXOBATOCTH U
JOIYCTHUMBIX OTKJIOHEHUH, yYKa3aHHUEM Marepuana NeTaju.
[ToaToMy mocne M3y4eHUS] U «IIPOUYTCHUS» NETAIN MOJJIeKallell JeTAINPOBAHUIO
HaJ0:

1. YcTaHOBUTH KOJINYECTBO HU300paKeHUun JIeTaju,
HEOOXOUMBIX [JISl BBISBICHUS €€ (POPMBI, ONIPEAEIUTh TJIABHBIN BU/I;

2. BBIOTHUTH YEPHOBOM ICKU3 JIETATIN M MPOCTABUTH pPa3MepHBIC JINHUH;

3. Ompenenuts U MPOCTABUTH Pa3MEPHhI I€TAIH;

4. BwiOpath macmTad nu3o0pakenus u Gpopmar;

5. CmaHupoBaTh BHJIBI HAa TMOJ€ YEpTeka, BBIIOIHUTh UYEPTEK C
HEO0OXOIMMBIMU Pa3pe3aMu;

6. [IpocTaBUTH pa3Mephl U OMPEACIUTh UX JOIMYCTUMBIC OTKIOHEHUS;

7. TlpocTaBUTh 3HAUEHHUSI IIEPOXOBATOCTH MTOBEPXHOCTEM;

8. BhIMONHUTE OCHOBHYIO HAAMKCH, YKAa3aB B HEM MaTepua JAeTalu.

1.3. BL100p IJIaBHOI0 BIIA M KOJUYECTBA H300PAKEeHUM.

3a rmaBHBIA BUJ NPUHUMAIOT TO U300paXKeHHE, KOTOPOE AaeT Hauboliee MoJHOe



IpejcTaBlieHrne 0 popMe U pa3Mepe AeTaliu. B kauecTBe IJIaBHOrO BUAA MOYKET ObITh:
*  Bup neranu cnepenuy;
*  OpOoHTAIBHBIN pa3pes;
* Coueranue BUa ¢ PPOHTAIBHBIM Pa3pPE30M.
JI1s1 KOpIyCHBIX JAeTajieil TJIaBHBIM BUJ pacrlojiaraloT OOBIYHO B COOTBETCTBUU
C HUX pAcCHOJOXKEHHEM Ha cOOpouHOM ueprtexe. J[letanu yaiIMHEHHOW (OPMBI
(pplyaru, pyKoATKH U Jp.), @ TaKXkKe JeTaiu, oOpabdaThiBaeMble Ha TOKAPHOM CTAHKE
(ocu, BTYJIKM, BUHTBI, MOXOBUKH, KOJleca 3y0UaTble U Ap.) CIeyeT pacroiararh Tak,
4yTOOBl OCh BpallleHHud ObUla mapajyieibHa OCHOBHOM Hajmucu yeprexka (puc. 1)
HE3aBHCHUMO OT TOro, Kak 3Ta JeTallb paclojioKeHa Ha dYepTexe OOIlero BUja.
Pacrionoxenue riaBHOrO BHaa I AeTalield, oOpabaThiBaeMbIX Ha CTaHKax
JIOJIKHO COOTBETCTBOBATH WX TOJOXKEHUIO HAa CTaHKE MPHU KOTOPOM BBIMOIHIETCS
HauOOJbIIee KOJUYECTBO Onepanui (CM. BUHT, OONT, BTyJKa Ha pucyHke 16). [lns
AeTaneil Ha pUcyHKe 1-B 3a riaBHBIN BHJI CIEAYyEeT NIPUHUMATh (DPOHTAIBHBIN pa3pes,
Ha KOTOPOM BBISIBIIIFOTCSI, HE TOJIBKO Hapy»HblE, HO U BHYTpEeHHHE (OPMBI JeTalu.

Jlns Takux JeTaneit BUJ criepeid He HyKeH.

1.4. Oco0eHHOCTH HAHECECHUS PA3MEPOB.

[IpaBusia HaHeceHUs pa3MEpPOB U MpeAenbHBIX OTKJIOHEeHHH omnpeneneHsl ['OCT
2.307-68.

C OCHOBHBIMH TpeOOBAHUSMU YKA3aHHOTO CTaHJapTa CTYAEHT 3HAKOMUTCS IpHU
BBITIOJTHEHUU TPEABIAYIUX TpapuiIecKux padoT, HO 0e3 ydeTra KOHCTPYKTHBHBIX U
TEXHOJIOTHYCCKHX 0a3. Y KaXIou JeTand, BXOJAIICH B COOpPOYHYIO €IUHUILY,
CYLIECTBYIOT MOBEPXHOCTH, KOTOPBIE ONMPEIACIAIOT IMOJOKEHUE CONPITaeMOM C HEu
JeTanu. OTH TMOBEPXHOCTU HA3bIBAIOTCA KOHCTPYKTHMBHBIMU Oa3zamu. B kauecTBe
TakoW 0a3bl MOXKET OBITh HE TOJBKO MOBEPXHOCTh JAETAIH, HO U JIMHUSI CUMMETPHH,
OCeBasl JIMHUS BpalleHus. ba3bl SBISIIOTCS OCHOBHOW IS TPOCTAHOBKH Pa3MEpPHBIX
JINHUU.

C60p0‘-IHBIC 4CPpTCIKU, BBITIOJTHACMBIC B TI/IHOFpa(bI/II/I HU3TOTOBIIAIOTCA B



MpOU3BOJIBHOM  MacmTabe. Ha deprexxe HaHECeHBl TOJIBKO TrabapuUTHBIE,
YCTAaHOBOYHBIE W AKCIUTyaTallMOHHBIE pa3Mmepbl. UTOOBI ompenenuTh BCE pa3Mepbl
JeTalleld, BXOASIIMNX B 3Ty cOOPOYHYIO €JMHHUILY, HY>)KHO HAWTH Ha YepTex e CaMbli
OONBIION MPOCTaBICHHBIM pa3Mep, 3aMEPUTh €ro JIMHEWKOM U  BEJIUYUHY
IIPOCTABJICHHOI'O pa3sMepa pas3feiauTh Ha BEIMYMHY I[OJYYECHHYIO IIPU U3MEPEHUH.
[lonywaetrcst ko3ppuuuent K, Ha KOTOpBIA HYXKHO YMHOXHTb BCE H3MEpPEHHBIE
pasmepsl. Ilpu 3TOM nONy4YaeMble pe3yJbTaThl OKPYIVIAIOT A0 LEJIOr0 4Yucia.
Hanpumep npocrtaBnenssiii pasmep 100 MM. npu wusmepeHun mnoayduiock 30

100
mMm. K=--#%3,33.3 . [lpu 3amepe Ha JeTaiy Kakoro-To pasmepa MOIyquin 9 MM.

9K=9x3.3=29.7 MM.,0OKpYyTJMB YUCI0 noaydyusiu 30 Mm.

Bropoii BapuaHT onpesienieHus pa3MepPoB — MOCTPOEHUE TuarpaMMsbl (puc. 2)

Ha BeptukansHoO#l ocu oTkinaasiBaeM 100MM, Ha ropuszoHTaibHON - 30MM. CTpoum
OpsMOYTOJAbHUK W TpoBoauM auaroHanb OA. Kaxaplii u3MEpeHHBI pa3zMep
OTKJaJbIBAEM Ha TOPU3OHTAJIBHOM OCH W M3 DJTOW TOYKM BOCCTAaHABIMBAEM
npsaMoyroiabHuk a0 auaroHanu OA. Ilomywaem Touky B, W3 xoTopoil mpoBogum
TOPU30HTAIIb 10 BEPTUKAJIbHOMN OCH. [Tomyuaem pasMmep JIETaJIH.
BenuunHbl TIpeleNbHBIX OTKJIOHEHHH Pa3sMEpPOB [JIA  Pa3JIWYHBIX COCAUHECHUM
U3YyYalOTCSl CHEIHUAIbHBIMUA TpeIMEeTaMu TpHU ToclenayromeM o0ydeHuu. [ns
BBHIpAOOTKM HABHIKOB yKa3aHWA TaKUX OTKJIOHEHWHW Ha YEpTekKe MOXKHO

BOCIIOJIB30BaThCS YNPOIIEHHON Tabnuiei 1.

Ta6muma 1.
Bun coenunenus [IpenenbHOE OTKIIOHEHUE

JIJIs Bajia JUIS. OTBEPCTHS
[TonBuxHOE COCJIMHECHUE neraneu | eb H7

(mopuIeHb — UUTUHIP)

HenonBmxkHOE mpeccoBoe COeNMHEHHE aeTalel | N6 H7




(BaJ1 — BHYTPEHHEE KOJBLO MOJIIUITHUKA)

HenonsuxHoe coenuHenue aetaieit ¢ 3azopom | el0 H10

(OypTHK KPBILIKH — KOPIYC)

CBoOOIHBIE pa3MephI AeTayeh™ hl4; H14

* DT OTKJIOHEHHS TTPOCTaBIAIOTCS TY HaJl OCHOBHOM HAIUCHIO.

1.7. 3aganue mapaMeTpoOB MIEPOXOBATOCTH

[IIepoxoBAaTOCTh MOBEPXHOCTH SIBJISIETCS OJAHUM M3 IOKa3aTelIed COCTOSAHUS
MOBEPXHOCTHOTO CJOSl JAeTanu. YemM MEHbIIe MIepPOXOBATOCTh MOBEPXHOCTH, TEM
MEHbIIE TpeHue u wu3Hoc, Tem Bbime KIIJ[ MexaHuzma, MPOYHOCTH U
AHTUKOPPO3UIHAS CTOMKOCTH JeTainu. OIHAKO BpeMs U CTOMMOCTh 00pabOTKU PEe3KO
BO3pacCTacer.

[IlepoxoBaTOCTh TMOBEPXHOCTH 3aBUCUT OT MHOTHX (DaKTOPOB MaTepHaia
JeTall, METOJI0B 51 PEKHUMOB 00paboTKH.
B cBsi3u ¢ Tem, 4TO ATUX 3HAHUU Yy CTYACHTOB Ha JAHHOM JTare OOY4YEeHHs HET,

SHAYCHUS MICPOXOBATOCTU PEKOMCHAYCTCA 3adaBaTh 110 Ta6HI/IH€ 2

Tabmmma 2

[Tapamerp OO6pabaTteiBaeMble TOBEPXHOCTH

mepoxoBaTocT Ra MKkM

20...10 OTBEpPCTUS o OOMNTHI, CONIPUKACAOIINECS
NMOBEpXHOCTH ((IIaHIIbI), COMpsTacMble TTOBEPXHOCTH,

UMEIOIIME OOJIBIITON TapaHTHIHBIN 330D

10...5 pe3b0OBBIC U TIIAJIKUE TTOBEPXHOCTH OOJITOB, IITHJICK,

rack, Hepabo4ne MOBEpXHOCTHU JeTane

2,5...1,25 OTBEPCTUS MO MTUQPTHI, 3yObsi 3y0UaTHIX KOJIEC

1,25... 0,63 pabourie MOBEPXHOCTH HAMPABJISIIOLIUX




1.8. Texunyeckuii pUCYHOK

OTOT BHJ M300pa)KE€HUs AETAd BBINOJHSAETCS HAa MWIUIMMETPOBKE WM Oymare B
KieTouky. PopMar Juisl pUCYHKAa BBIOMpAeT CTYJIEHT. TEeXHUYECKHMH pPHUCYHOK
BBINIOJIHSIETCS 0€3 MpUMEHEHHs] MHCTpyMeHTa. llpu HeoOXxonumocTu uzoOpaxeHue
JenaroT ¢ paspe3aMu. PUCYHOK BBITIOJNHSIOT ¢ T€HEBOW MmITpuxoBKoM. [loapoOHee o
BBIIIOJIHEHUN TEXHUYECKOI0 PUCYHKAa CMOTPUTE METOAUYECKHE PEKOMEHIALUU K

rpaduueckoii padore Ne§.

2. Iopsaaok BbINOJTHEHUSI PadOThI

I'paduueckass pabora cocTOUT U3 Tpex pabouMx uepTexer neranel u
TEXHUYECKOTO PUCYHKA, KOTOpPbHIE OINpPEAeNIeT MPEernojaBaTelb M0 YEPTEeKY OOIIero
Buja. [Ipu BeImonHeHnu rpadudeckoit paboTel HEOOXOAUMO:

1. MByuuTh nonydeHHoe 3aanue (pa3aen 5.1 MeToIM4YeCKuX yKa3aHui )

2. VByuuTh MOPsIOK BBIMOJHEHMS 3a1aHus (pa3aensl 5.2...5.7)

3. BoimonHuth paboTy B TOHKUX JIMHUSX W TPOKOHCYJIBTUPOBATHCS Y
IpenoaBaTeNs

4. OOBecTH KOHTYpPHBIE JIMHUH YePTeKa U BHIMOIHUTH OCHOBHYIO HAJIITUCh

5. Cnatpb paboTy Ha MPOBEPKY MPEIOAaBATENIO.

3. Bonipocel 17151 CAMOKOHTPOJIA

1.YT0 MOKET ABIATHCS IJIaBHBIM BUJIOM JETajIH?

2. Kakme mMOBEpXHOCTH, JIMHHUM SBISIOTCS Oa30BBIMH IIPH IPOCTAHOBKE
pa3mepoB?

3. OT 4ero 3aBUCHUT BEJIMYMHA MPEACIbHBIX OTKJIOHEHUH pa3MepoB?

4. Yto sBIAETCS OCHOBOW JUISI HA3HAYEHUS BEJIMYMHBI IIEPOXOBATOCTH

MOBEPXHOCTH?

4. lomaniHee 3aJaHue

BrimonHenue yeptexkeit 3-x geTaliell 1 TEXHUYECKOrO PUCYHKA JIETalu.



5.ClIUCOK JIUTEpPaTypPhbl
OcHoBHas:

1. Enunas cuctema  KOHCTPYKTOPCKOM — JOKyMeHTauuu. (OCHOBHbIE
nosioxkenus. - M.: M30. Cranmapros. 1982. - 352 c.

2.  Yexmape A.A. CrnpaBouyHHMK MO YEpPUECHHIO: ydyeOHOEe mocodue asis
cpeanero npod. O6paszosanus 2018, 336¢.

3. benonorosa H.A. HaueprarenbHas reomerpusi: yueOHOe mocoOue s
ctyneHToB 2018r 92ctp ObC Jlanp

4, bopucenko W.I'. MHwuxenepnas rpaduxa. I'eomerpuueckoe u
npoekironHoe uepuenue Cubupckuit denepanbusiii yausepcuter 200ctp 2020
OBbC Jlanb

S. Hutepuer pecypcbi-www.edu.ru

I'padpuyeckas padora Ne2l
Tema: BreinonHeHre KWHEMAaTUYECKOW CXEMBI y3J1a CTAHKAQ;
IIponoyKkuTEIbHOCTh: 6Uyaca
Heanr padorbi: ChopMupoBaTh YMEHHS YHTATh W BBIIOJHITH KHHEMATHYECKUE
CXeMbl 000pYI0BaHUS
MarepuajibHOe U JOKYMEHTAJIbHOE o0ecneuyeHue
1. Mertonuueckoe mocoOue it BHITOJTHEHHS paOOThI
2. IlnaHmersl, CTEHIbI

3. OOmue u TeopeTUIeCKUue OCOOus 0 TeMe padOThI

1.001mmue cBeaeHNusd 0 cxeMax



Paznuunbie cXembl, TpPUMEHSEMbIC JISI U300pakKeHUs W3JEIUM, MO3BOJISIOT
ObicTpee pa3o0paThCsi B MPUHLUIIE U IMOCIEI0BATEIBLHOCTH 3JEMEHTOB TOTO WIIU
MHOI'0 yCTPOMCTBA.

CxeMaMu Ha3bIBaIOT KOHCTPYKTOPCKHUE JOKYMEHTBI, HA KOTOPBIX COCTaBHBIE
YacTU W3S, UX B3aMMHOE PACIOJIOKEHUE U CBSI3M MEXIY HUMHU H300paKEeHBI
ycioBHo. ['OCT2.701-76 ycranaBivBaeT BUJBI M TUIBI CXEM, MX OOO3HAYCHHUE U
oO1ue TpeGoBaHUsI K BBHITIOJTHEHUIO CXEM.

B 3aBucumocTM OT XapakTepa DJJIEMEHTOB M JIMHHM CBSI3M  CXEMBbI
noapazaensitorcss  Ha  Buabl:  kuHemarwdeckue (K), ruppaBmamueckue (),
[THEBMaTH4YECKUE (IT), DIEKTPUYECKUE D) 51 IpyTHE.
B 3aBucuMoctH OT mpeaHa3HA4YeHHUs CXEMbI JESATCS Ha BHJBI M 0003HAYAIOTCS
udpamu:

A) CtpykTrypHble cxeMbl (mudpa 1)- MOKa3bIBAalOT OOIIYI0 B3aMMOCBS3b
COCTaBHBIX  4YacTel  W3JeNnus M  BbIUEPUYUBAIOTCS  MPOCTBIMU  (Qurypamu
(MIpAMOYTOTBHUKAMHU ) U IPSIMBIMU JINHUSIMU;

B) ®yukuuoHajdbHble cxeMbl (mUdpa 2)-TMOKA3BIBAIOT  IMPOIIECCHI,
IPOTEKAIOIINE B U3/ICIINH;

B) IlpunuunuanbHble cxembl (nudpa 3)-ompenensroT IOJHBIA COCTaB
AJIEMEHTOB W3JENIHS M CBA3b MEXKIY HUMH, JaBas NPEACTABICHUS O MPUHLMNIIEC
JICUCTBUS U3ACIINS;

I') Cxembl coeuHeHnit (MOHTaXHBIE)- TTOKA3bIBAIOT COCIMHEHUSI COCTaBHBIX
JacTe W3MeNusi U MecTa MPUCOCIMHEHUS BBIBOJOB, BBHISBISIOT MPOBOJA, Kabenw,
BOJIOTIPOBOJIBI M MIX apMatypy (umdpa 4);

1) Cxembl noakiawdenuii (mudpa 5)- MOKa3pIBAIOT MECTa MOMKITIOYCHHUM
15631 (17178

udp cxemsl coctoutr w3 OykBbHl W mudpbl. Hampumep kuHemaTHdeckas
MpUHIMITHAIbHASA cXema 00o3HavaeTcsa K3.

CxeMbl BBITIOJHAIOTCS HA JIUCTax o01ero (opmara ¢ OCHOBHOM HAJIIUCHIO NSt

YEPTEHKEU U CXEM.



[Ipy BBINOJHEHUMH CXEM HE COOJIIOJAIOTCS MaclTalObl, AEHCTBUTENIbHOE
pPacnoioKEHHE COCTaBHBIX YACTEH M3/IENUs MOXKET Ha CXEME€ HE YUMTBIBAThHCS, WU
YUHUTBIBATHCS MPUOTU3UTENBHO.

DOneMeHThI, BXOJSIINE B COCTAaB M3JENHM, M300pa)xaroTcsi B BUJAE YCIOBHBIX
rpaduueckux oOo3HaueHuil, ycrtaHoBiaeHHbIX craHgapramu ECKJl. Cxewme
MpUCBaNBaETCI 0003HAUCHHE U3/, KOTOPOE NU300paKEHO Ha CXEMeE.

Kunematuueckas NPUHINTHATBHASA cxeMa
B tabmuue 1 npuBeneHsl yCIOBHbIE TparuecKue 3JIEMEHThl MalllUH U MEXaHU3MOB
JUTSl IPUHLMIIAATIBHBIX CXEM.

KunemaTtnueckne cxeMmbl yCTaHaBIMBAIOT COCTAB MEXAaHU3MOB M TMOSCHSIOT
B3aMMOJICHCTBUE HX dJeMEHTOB. Kakaplii >7eMeHT, W300pakeHHbIH Ha CXeMme
YCIOBHO, JOJDKEH MMETh CBOE OOO3HAYEHUE: MOPSAKOBBIM HOMEp WU OYyKBEHHO-

udpoBoe 06o3HaUeHUE (PUCYHOK 1)

2. BbinoJiHeHHe PadoThI

2.1. TlomyuuTs 3aaHue y TperogaBaTens
2.2. Bbl 4epTUTh KHHEMATUYCCKYIO CXEMY M3CIIUs B TOHKUX JTHHHUSIX
2.3. TIpokOoHCYIBTHPOBATHCS Y MPEMOAABATEIIS

2.4. 3aKOHUYUTH BHITIOJIHEHUE CXEMBI U 0()OPMIICHHE YepTekKa

3. Ucnogb3oBaHHas JuTeparTypa:

l.UexkmapeB A.A. CnpaBoyHHK TO 4YepYCHHIO: Yy4yeOHOe Tmocobue is
cpeanero npod. O6paszoBanus 2018, 336¢.

2.benonoroBa H.A. HauepratenpHas reomeTpusi: ydeOHOe mocoOue Jist
ctynentoB 2018r 92ctp OBC Jlanb

3.bopucenko W.I'. UnxenepHas rpaduka. ['eomeTprueckoe U MPOCKIIMOHHOE
yepuenue Cubupckuii penepanpupiii yausepcutet 200ctp 2020 5bC Jlanb

4. aTepHeT pecypchbl-www.edu.ru
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