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I'padpuueckas padora Nel
TEMA: Yeprexxubie mipudThbl

Bpems Ha padory-4 yaca

HEJb U COIEP)KAHUE 'PA®UYECKOM PABOTBI.

Brinmonnenue paboThl mpeaycMaTpUBaeT M3YYEHHUE CTYJEHTAMH T'OCYJapCTBEHHBIX
craugaproB ECKJl na ¢dopmarel, macmtaObl, JUHUU, UYEPTEKHbIE MPUDTHI, TO €CTh
OXBaThIBACT IpUMEHEHHUE [0[0)11170:4 TIPaBIII YepUCHHSI.
Pa6ora mam I'P 1 omumpaercs -Ha rpadudeckne 3HAHUS W HABBIKH, MOJyYCHHBIC
CTYJCHTaMH B IIKOJIE TIPW HW3YYCHWW UYEpPUYCHUS W TEPBOM 3aHATHH 10 JaHHOMY
peIMeETYy.

Pabora cocroutr u3 odopmienus aucra mig [P popmatom A4, HanucaHus
pazmepom mpudra 10 amdaButra TPOMUCHBIX U CTPOUYHBIX OYKB, PP U HEKOTOPBIX

3HAKOB, MPUHATHIX MIPH 0(HOPMIICHUH YePTEKEeH, HaMCAHUS TEKCTa MIPUPTOM

2. IIpaBuia ogopmiieHHs YepTexAa.

PaGota Beimonnsercs na popmare A4 I'OCT 2.301-68 (CT COB 1181-78), pazmep
kotoporo 210x297 mm. Ha dopmare u3zoOpaxaercs paMmka IO 4YepTeka, KOTopas
oTcTynaer ot pamku ¢opmara cieBa 20 MM €O BCEX OCTalbHBIX CTOPOH 1o 5 mMm. B
HIOKHEW YacTH BIUIOTHYIO K pamKke Qopmara MOMEMIAeTCsi OCHOBHas Haamuch (opma,
rabaputhl U 3anoaHeHue koropor ycranosiaeHsl 'OCT 2.104-68 (CT COB 6306-88). B

BEPXHEM JIEBOM YIUIy IOMEIAETCS JOMOJHUTENbHAS HaAnuCh (puc. 1).
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B rpadax ocHoBHOI HagnucH (puc.2) CTyIEHT yKa3bIBaeT:

B rpade 1 - naumenoBanue uznenus (B ['P 1 - «LIpudtsl yeprexxubie»)

B rpade 2 - o60o3nauenue qoxkymenra no I'OCT 2.201-80 unu no npunsaToit hopme(
cM. puc 3)

B rpage 3 - o6o3nauenune marepuana neranu ( B I'P 1 He 3anonnsercs).

B rpade 6 - macmTab, B KOTOPOM BBEINIOJHEH YEpPTEX (B COOTBETCTBUU
c I'OCT 2.302-68).

B rpade 7 - mopsankoBsiii HOMEp JMCTa (€CIM YePTEkK BHITIOJHEH HAa OJHOM JIUCTE
rpada He 3aIOJHICTCS).

B rpage 8 - oOuiee yucio JIUCTOB YepTeka AAHHOrO u3aenus (rpady 3amoyHsSioT
TOJIBKO Ha MEPBOM JIUCTE).

B rpade 9 - HaumeHOBaHMe WM UHIEKC MPEANpPUATHS, BbITyCTUBILIEro yeprex. Ha
y4eOHBIX YepTeKaxX MPOCTABIIAETCS UHAEKC rpynnbl (Hanpumep: ['p.22 TM).

Bce Hanmucu BBITTOMHSIOTCS 110 cepeanHe rpad.

IHKTY. AT 01 02. 003

01-Ne rpadguueckoii paboThI
02- Ne mo xxypHany
003- Ne BapmanTa paboTHI

puc. 3

Bce OykBenHble M LM(POBBIE HAMUCA Ha 4YepTe K€ BceX Ipaduueckux padbot
BBITIOTHAIOTCS YyepTexkHbIM mpudTom o 'OCT2.304-81. B ocHOBHOM HaAMUCH:

— rpadsl 1;2;6;9 - 3anonHAOTCS MIPUPTOM pa3MepoM 7;

- rpada 3 - 3anonHsaeTca mpudTOM pazmMepom 3J;

- OCTaJIbHbIE rpadbl - mpudTom pazmMepom 3,5 MM.

B nononHuTensHON HaAnMCcH MUIIETCS TOXE 4YTo W B rpade 2 (puc.3), HO C

noBopotom Ha 180°.

3. BeinojHeHnune rpagpuueckoi padoThl



I'paduueckas pabora Nel conmepKUT pycCKHil angaBUT MPOMHUCHBIX U CTPOUYHBIX
OyKB, apaOCkux IU(p NPUHATHIX B YePTEkKaX, BHITOJIHEHHbIE MIPpU(TOM pasmepoM 5, 7 u
10..

UepTe:koM Ha3bIBAIOT TAKOE M300pa)K€HUE MpEeAMETa Ha IIOCKOCTH, IO KOTOPOMY
MO>KHO CYJIUTh 0 ero dopwme, YCTPOMCTBE, napamerpax u
pa3Mepax.

Cornacio I'OCT 2.204-8" nHaanucu, HAHOCUMBIE Ha YEpTEXKE U HaA JAPYTrUX
TEXHUYECKUX JIOKYMEHTAaX, BBIIOJHSIOTCS MIPUPTOM C HAKIOHOM 75° niam 6e3 HakKJIOHa C
tommuHOM  juHuk  2:14 (tum A) wmm 1:10 (tum  b) pasmepa mpudra.
Pasmep mpudra omnpenenser BbiCOTa IMPONUCHBIX OYKB B MM, H3Mepsemas
NEePHEHANKYIISIPHO OCHOBAHUSI CTPOKHU.

B yueOHbIX paboTax HaAMKMCH BBINOJHAIOTCSA wpudTomM Tuna b ¢ HakinoHom 75°.

[Tapamerps! mpudra npuseneHs! B Tadbnuie 1.

[Ipumeuanus:

O6pa3er BoinoHeHUsT OyKB U 1udp Tuna b ¢ HakmoHoM 75° mpuBeaeH Ha puc. 3. Ha
HEM TakKe T[I0Ka3aHO BBHINOJIHEHWE BCIIOMOTaTENIbHOM  CETKH, OOpa30BaHHOMN
BCIIOMOTATEJIbHBIMU TOHKUMHU JIMHUSIMH, B KOTOpPYIO BIHUCHIBaloTcs OykBbl. [llar
BCIIOMOTATENbHBIX JIMHUH CETKH OMPEeNsIeTCs B 3aBUCUMOCTH OT TONIIEHBI d JTHHUN
mpudra.

Tomumua muauid mpudra d ompenenseTrcs B 3aBUCUMOCTA OT THUNA M pa3Mepa
mpudTa cornacHo Taou. 1.

Pa3mepsl Takux mapameTpoB mipu@Ta, KaK pacCTOSIHHE MEXAy OyKBaMH B CIOBax
«a», BBICOTA CTPOYHBIX OYKB «e», MUpPHHA OYKB T U(p «g» MUHUMAIBLHOE PACCTOSHHE
MEXJy CIIOBAaMHU «€», PACCTOSHHUE MEXIy .OCHOBaHMSIMH CTpPOK «by», ans Haumbosee

MpUMEHsEMbIX pa3mepoB mpudTta tuna b ciemyer Opats u3 Tadm. 1.



Puc. 4

Jis wanucaHus Tekcta MmpudToM pa3Mepa S5, BMECTO CETKH, KaKk Ha pHC.
HCIIONB3YIOT YIPOLIEHHYIO CETKY, Ha KOTOPOW ITPOBOAAT TOPU3OHTAJIBHBIC JIMHUU IS
pasmepoB h, ¢, b xak Ha puc. 3 ¥ HECKOJIbKO HAKJIOHHBIX JIUHUN IO yIIIOM 75rpan , s
TOT'0, YTOOBI HE COMBATHCS C 3aJJaHHOTO HaKJIOHA OYKB U 1TUD.

Bce Haamvcn BBINOJHSIOTCS OT PYKHU.

[Tpu BemonHenuun ['P HeoOX0 MO 0OpaTUTH BHUMAHHUE Ha!

1. pasHyio mMpuHy OYKB

2. TPaBWIBHOCTH UX HAIIMCAHUS;

3. paccrosiHue Mexy OykBamu (oHO yMeHbIaeTcs Mexxay oOykBamu ' u JI; Cu T

U T.1.)

4. TpaBUIBLHOCTH HaMMcaHUs UdpP

[Tocne BbImoONHEHHS pabOThl B TOHKUX JIMHUSX U MPOBEPKHU MpENojaBaTeseM,
O0OBOJIKY BBITIOJIHSIFOT MSTKHUM KapaHJalioM.



Ta6muna 1 HpudTel 4epTekHBIE BBIMOTHIIOTCS O] YIIOM 75 IpaaycoB.

Ne mpudra 35 |5 7 10
[IponrcHbie OYKBHI : 3,5 |5 7 10
BBICOTA

mupuHa 0ykB, kpome A, XK, M, I I, bI, 1O 2 2,8 |4 5,7
st 6yks XK, D, 1L, FO 3 43 |6 8,6
st 0ykB A,M 25 13,6 |5 7
CtpouHble OYKBBI: 25 |35 |5 7
BBICOTa OyKB, Kpome O, B, 1T, p, Y, ®

BbICOTa OYKB O, B, 1, p, ¥, O 35 |5 7 10
mupuHa OyKB, KpoMme X, M, T, ¢, 111, 111, bl, O 1,5 (2,1 |3 4.3
mupuHa OyKB X, T, (, 11, 11, B, 10, 25 13,5 |5 7
Hudper: BicOTaA 3,5 |5 7 10
mupuHa nudp, kpome 1 2 2,8 |4 5,7
Tonmuua nuauii Oyks u uudp 1/10 Ne mpudra 0,35 10,5 |0,7 | 1.0
Paccrosinue mexay OykBamu 1 1,4 |2 3
Paccrosinue Mexay cioBaMu: HE MEHEE IIUPUHBI OYKB

PaccrositHne Mexy OCHOBaHUSAMU CTPOK HE MEHEE 53 |75 110,515

[Tpu 3anonHeHnn TabaUIl OYKBBI U UGPPHI HE JOJKHBI KACAThCS TMHUNA TAOIUIIBL.

4. Bomnpocsl 1 CAMOKOHTPOJIS.

Yro takoe, hopMaT ITUCTA YepTekKa, YEM OH OIpeeIisieTcs?
Yo Takoe OCHOBHBIE U BCIIOMOTaTeIbHbIE (JOPMATHI, KaK UX MOTYYUTH?
Urto Takoe MacTad nzoOpaxenus: Ha ueprexe? Kakue macmraObl Bol 3HaeTe?

Kaxkue tunel yeptexxubix mpudToB Bel 3Haere?

A e

Kaxoii pazmep gBIisieTcsl ICXOAHBIM, JUIsl ONIPEAEIIEHUS pa3MEPOB AJIEMEHTOB OYKB

U 1udp yepTexxHoro mpudra’?



IIpumep TekcTa TUTYJIBLHOIO JIMCTA )KYPHAJIA YepTexen

Munucmepcmeo obpaszosanus u Hayku P®

OI'FOY BO «bpanckuil 20cyoapcmeerHblil MexHU4ecKull YHUSepCUmem »

KYPHAJI

epaguyeckux pabom no uHdicenepHou epaguxe 3a 1 cemecmp

IIKTY. UT"O1 12. 000

Cmyoenm HUsanos U.U.
I'pynna 23TM
Omoenenue OHesHOe
Ilpenooasamens Cmenanos FO.D.
Jlama
Ouyenka

2017



Cnucok peKkoMeHxyeMoi JJUTepaTyphl.

1.UekmapeB A.A. CrnpaBouHUK MO 4YepueHHIO: ydeOHOe mocobue s cpelHero mpod.
O6pazoBanus 2018, 336¢.

2.benonoroBa H.A. HaueprarenbHas reoMetpusi: yueOHoe nocodue st ctyaeHToB 2018r
92ctp ObC Jlanb

3.bopucenko WN.I'. UmxkenepHas rpaduka. ['eomerpuyeckoe M MpOEKIMOHHOE YEPUCHHE
Cubupckuii penepanpabiii yauepcuteT 200ctp 2019 DbC Jlanb

4 NnTepHer pecypchl-www.edu.ru

I'padpuyeckas padora Ne2

Tema: BrIltonHEHNE CONPSXKEHUN U IEJIEHUE OKPYKHOCTH HA PABHBIC YaCTH;.

Heas paGorbr: @opMHpOBaHWE YMEHH BBINOJHEHUS COMPSDIKEHHM MEXITy
MPAMBIMU, TIPSMBIMU U IyTaMH, MEXAY JIBYX AyT U ACIEHUS Iyr OKPYKHOCTH Ha PaBHBIC

qacCTH.

IIpopomxuTensHOCTh: 4 yaca

1. MaTepuaJn,Hoe H TOKYMCHTAJIBHOC o0ecrieueHue:

1.1. 3anaHus Ne2 o BapUaHTaM
1.2. Meroauueckue pEKOMEHJALMU [0 BBINOJIHEHUIO Tpaduyeckoil  paboThI

1.3. ITnakatsl «/lenenue okpyKkHOCTH», « COMPSIKEHUS»

2. O0mme ¥ TeopeTHYECKHE MOJTOKEHHSI IO TeMe 3aHITHI
2.1 enenue OKPYIHCHOCU Ha pasHvle yacmu.
OTU JACUCTBHUS YACTO MPOU3BOAATCA MNPH BblUYEPUYMBAHUM (DIIAHIIEB, KPBIIMICK U
IPYyTUX MOA00HBIX JleTaJei.

2.1.1 Jlenenue oxpyxcHocmu Ha uemvlpe U B0CEMb  DPABHBLIX  YACMEU.



[TocTpoeHne  OKpPYKHOCTM  HAyMHAETCA C  IPOBEACHUSA  JBYX  B3aWMHO
MIEPIICHIUKYJISIPHBIX OCEH, KOTOPBIE OMNPEICTSAIOT LEHTP OKPY>KHOCTH M CaMH JIEJIAT
OKpYXHOCTb Ha 4 yacTtu. i neneHus Ha 3 4acTeil Hy’KHO, B35IB LIEHTPAMH TOYKH lu 3,
IIPOBECTH JBE IepeceKaromuecs ayru. M3 TOUKM mepecedeHus: NPOBECTU JIMHUIO Yepe3

LHEHTp oKpyx’HOCcTH. Haxonum Touku 2 u 6. Ananoruuno ctpoum 4 u 8 (puc. 1).

2.1.2.  [lenenue  okpysicHocmu Ha nAMb U CeMb  PABHBIX  YdACMeEl.

[Ipu nenenue Ha 7 yacteil (puc.2) U3 TOUKU A PalyCcoM PaBHBIM PaJnyCy 3TOH
OKPYKHOCTH TPOBOAST JyTy, MEPECeKarollyl0 OKpPYKHOCTb B Touke n. M3 Touku n
OMYCKAIOT MEPIEeHIUKYJISIP HA TOPU30HTAIBHYIO OCEBYIO JIMHUIO. [[TMHY TIepneHIuKyspa

nc OTKIaAbIBAIOT OT TOYKHU 1 cemb pas.

Jlns nenenus Ha 5 yacred (puc.3), Tak *e Kak NpU JeJeHUE Ha 7 YacTed CTpOsAT
nepreHaukysip nc. 3 touku C paguycom Cl mpoBoast ayry 1m. U3 touku 1 paanycom
Im mpoBoAAT ayry m2 10 nNepecedeHus: C OKPYKHOCThIO. Touku 1 ¥ 2 — HICKOMBIE TOUYKH.
Xopna 1-2 paBHa 1/5 okpyxHoctu. Jnuny xopasl 1-2 OTKIaABIBAIOT Ha OKPYXKHOCTH U
HaxoJsAT TOUkH 3.4,5.

Hyroit ciocob-criocod xopa. Juamerp OoKpy)KHOCTH YMHOXKAIOT Ha KOd(DPHUIIUEHT
K, cooTBercTByIomMiA YUCIy MACJIICHHWM, MoJiydass MPU ITOM JJIMHY XOPJbl, KOTOPYIO

OTKJIAJIBIBAIOT IIUPKYJIEM HA OKPYKHOCTH II Pa3.



Taomunal

Konuuecmeo yacmeu oxkpyscnocmu Koagpgpuyuenm K
3 0,87
5 0,71
6 0,5
7 0,43
9 0,34
10 0,31
11 0,28

2.2. Conpsoicenust

ConpsbkeHHEM Ha3bIBAIOT IUJIABHBIA MMEPEXO0J] OJHOM JIMHUM B Apyryro. Touka
COIPSIKEHUSI - 0011asi TOUKa, B KOTOPOIl OCYILECTBISAETCS MJIaBHBIM MEPEXO/I.

2.2.1 Conpsorcenue oyeu u KacamenvbHou u 08yX oye.

Touka comnpspkeHMss m  JAYTM M KacaTelbHOM HAaXOIWUTCA B  OCHOBAHUU
NEepPNEHANKYIISIpa, OIMYIIEHHOTO W3 ILEHTpa OKPY)XHOCTM Ha mpsamyto Am (puc.4).
Touka conpsokeHus IByx ayT paauycom R u R1 Haxonutcs Ha npsAMoOM COeqUHAIONIEN B

uentpa ayr 0 u 01 (puc.5).

e M
D,

"I.“.;/

Puc.4 Puc.5

2.2.2. Conpsoicenue 08yX CMOPOH NPAMO20, OCMPO2O UIU MYNo2o y2id.

HeHTp AYIrrU COIIPSKCHUA OOJDKCH HaxoAUTCA Ha PACCTOSAHHWH. paauyca AYyIrnu



COIPSKEHUS OT KaXKIOW U3 CTOpOH yTia. [IpoBoadAT ABe JIMHUM NapaliebHbIE CTOPOHAM
yriia Ha paccTossHUM R oT ctopoH. Touka mepeceyeHus: JIMHAN SBIAETCS LEHTPOM IyT'U

conpsbkenus 0. [leprnenauxyspsl u3 1eHTpa 0 Ha OOKOBBIE CTOPOHBI OMPEACIST TOYKU

conpsbKeHus n 1 m (puc.6).

2.2.3 Conpsoicenue oyau u NPOU3BOJILHOU NPAMOL.

Leutp nyru conpsbkenus O TOMDKEH HaAXOAUTCS HA PACCTOSHUU paaudyca TyTd
COTPSKEHUS OT MPSAMOM U conpsiraeMoi ayru. [Ipu moctpoeHnu HYKHO MPOBECTH JIHMHUH,
OTCTOSIIIIME HA OJWHAKOBOM pacctosHuu R ot nyru ¢ pagmycom R1 m mentpom O m
PSMOM JIMHUM.

Jns nyru 3To Oyaet BTopas ayra ¢ paguycoMm R —r. [{ns npsiMoit — mapasuienbHas
npsiMasi Ha pacCTOSHUU r OT 3aaaHHOM. Touka mepeceyenus 01 Oynmer LEHTpOM ayru
cornpspkeHHs. TOUKM compshKeHHMs] — Touka €2, oOpasyrolasicsi Mpu MEepecedyeHruu Iyru
orpeskom OOl, wu Touka c¢3 — nepneHaukyrasp w3 0 K  [OpAMOM.

puc.S.




2.2.4. Conpscenue 08yx oye

IIpn BHemHeM comnpsbkenun HeHTpbl Ol n O2, conpsaraemsix nyr paaunycoM R1 u
R2, nexxar BHe compsiraemoit ayru panuyca R (puc.8a). Llentp myru compsixenuss O
JOJDKEH HaxoauTcs oT oboux nyr Ha paccrogHuu R. [Ins ompenenenuss touku O wu3
uentpaOl npoBoaum ayry paaumycom RI1+R, a u3 nenrpa O2 — nyry paguycom R2+R.
Touka nepeceuenus: — uentp O ayru conpspkenus. Eciam coequnuth nentpsl Ol u O2 ¢ O

MPSIMBIMU JIMHUSIMUA, OHU TIEPECEKYT OKPYKHOCTU B TOUKaX M u N (TOUKH CONPSHKEHUS).

al 0

puc.8

2. Ilpu BHYTpEHHEM COIPSKEHUU UEHTPBI YT JIEXKAT BHYTPHU IYTH COIPSIKEHUS
(puc.80). [TosTomy paccrosinus ot neHTpoB O1 u O2 conpsiraeMbix aAyr a0 1entpa O
nyru comnpsbkenust Oyner ompeaenstess R-R1 u R-R2. TlpoBenenue ayr momydeHHBIMU
paauycamu omnpezenser ueHtp O3 conpsraemoil ayru. [IpsiMble TpoBENEHHBIE U3 TOYKHU
O3 wuyepe3 nentpel Ol m O2 10 mnepecedeHUs: C OKPYKHOCTSIMU ONPEACIUT TOUKHU
COMPSKEHHUS IyT

3. Ilpu cMemanHOM conpsbkeHUU (puc. 8 B) ISl OHOU JIyTH 3TO OyA€T BHEITHUM
CONpSDKEHWEM M Jyra M3 LIeHTpa mpoBoAuTcs paaumycom R-RI1, mana apyroit nyru —
BHYTPEHHEM CONPSIKEHUEM u ayra MPOBOJUTCS paanycom
R-R2. Touka nepeceuenus nyr O2 — HEHTp IyTU COMPSIKEHUS.

Bapuantsl 3ananuii npuBeeHsl B muteparype (2 crp.19-24)

3. Ilopsinok BbINOJIHEHUSI PA0OTHI.
3.1 Ilomyuuts 3a/1aHusl Y IPENIOJABATEIIS.
3.2 TloaroroButh hopmaT A4 niist pabOTHI.

3.3 Omnpenenuth rabapuTHbIE pa3Mepbl YepTeka U pa3MEeTUTh ero Ha dopmare



TakK, 4TOObI OBLJIO MECTO JJIsi TPOBEACHUS pa3MEPHBIX JIMHUM.
3.4 IIpoBecTH OCH U LIEHTPAIBbHBIC JIMHUM.
3.5 IlocTpouTh B TOHKMX JUHUSIX OKPYKHOCTHU JAyTH, PSAMbIC JTUHUM.
3.6 IlocTpouTh CONpSIKEHU.
3.7 W300pa3uTh BEIHOCHBIE U Pa3MEPHBIE JIMHUH.
3.8 moka3zaTh paboTy MPENnoaaBaTEeIo A MPOBEPKHU.
3.9 OOBecTH IMHUU KOHTYpPA JIETaIH.
3.10 ITpocTaBUTH pa3Mephl.
3.11 3anoJHUTh OCHOBHYIO HAAIHUCh.

3.12 moxkazaTh pe3yabTar padoThl MPENoAaBaTelo.

4. lomaniHee 3aJaHue.
4.1. 3akoHUUTH rpaPuyecKyto padboTy.

4.2. TTogroroButs popmat A3 st I'P Ne3

5. Bonpocs! 1Ji CAMOKOHTPOJIA.
1. Kak nomenutb OKpYy>KHOCTb Ha 3 1 6 Jacreil.
2. Yro Takoe conpsikeHue?
3. Yto Takoe ToYKa CONpsKeHUs?
4. T'ne nomKeH HaXOAUTCS LIEHTP COMPSKEHUS MPAMBIX IEPECEeKArONINXCsl TMHUN?
5. 'me nomxkeH HaXOAMTHCS LIEHTP CONPSOKEHUH JBYX Jyr TOpU: a) BHEUIHEM
CONPSKEHUN? 0) BHYTPEHHUM CONPSKEHHUU ?
6. Pexomenayemast Jqureparypa.
1.YexmapeB A.A. CrnpaBOYHHK IO 4YEpPUEHHUIO: ydeOHOEe mocobue s CperHEero
npod. Ob6pazoBanus 2018, 336¢.
2.benonoroBa H.A. HaueprarensHast reoMeTpusi: yueOHOE 1TOCOOUe IJis CTYICHTOB
2018r 92ctp OBC Jlanb
3.bopucenko W.I'. UmxenepHas rpaduka. ['eomeTrpuyeckoe W MPOCKIIMOHHOE
yepuenue Cubupckuii peaepanpubiii yausepcurer 200ctp 2014 ObC Jlanb

4 NatepHet pecypchl-www.edu.ru



I'padpuyeckas padora Ne 3

Tema: YKIOHBI, KOHYCHOCTH, JIEKAIbHBIE KPUBBIE.

e padorbl: PopMuUpOBaHNE YMEHUH BBITOIHATH PACYETHI U IOCTPOECHUE YIJIOB,

KOHYCOB, MapadoJ1, cnupaiu Apxumesa.

Ipoao/xuTeIbHOCTH:4 Yaca

MarepuajibHOE M JOKYMEHTAJIbHOE o0ecrneyeHue.

1. 3apganue o Bapmantam
2. Meroanueckne peKOMEH/IAIUN 10 BBITIOTHEHUIO rpadudecKoil paboTHl.

2. IInakarsl: «YKJIOHBI, KOHYCHOCTWY, «JIeKanbHbIE KPUBBIEY.

1. O0mme U TeopeTHYECKHE MOJIOKEHHS 10 TeMe rpaduieckoii padoThbl.

1.1. TlocTpoeHue yKJIOHOB

[ToBepxHOCTH JeTalie 4acTO MPEJCTaBIISIIOT COOON TMIIOCKOCTH, PACIOIOKEHHBIE
HAKJIIOHHO JIpyr K Apyry. Hampumep, B JIUTBIX U IITAMIOBAaHHBIX ACTANIAX, B M3JEIUAX
npokara (nByTaBpOBas OaJka, HIBEJUIED, penbe u Ip.)

BennunHa HaKIOHA OJHOW JIMHUM OTHOCHUTENIBHO JAPYIOW HA3bIBAETCS YKIOHOM U
OTIpeIeNsIeTCSl TAHTEHCOM yTiia MeXIy HUMH (puc. 1 a). Ha yeprexke yKIOH MOXET OBIThH

3aJiaH MpocToi ApoOwio (puc. 1 6) wiu B mporeHTax (puc. 1 B).

A
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3HaK YKJIOHA - €ro BeplIMHA JIOJDKHA OBbITh HAampaBlieHa B CTOPOHY YKJIIOHA -
HAHOCAT Tepell pPa3MEPHBIM YHUCJIOM, paClOjaraéMbIM WM HEMOCPEICTBEHHO Y
M300paKeHUsI MOBEPXHOCTH YKIJIOHA, WM Ha MOJIKE JIMHUU - BBIHOCKU (puc. 16, B)
He3nauutenbHblii  yKJIOH HAa  4YEpPTEXKE  MOKA3bIBAIOT C  YBEJIMYCHHUEM.
Ha puc. 2 nokazaHo moCcTpoeHHE BHYTPEHHEW IpaHU BEpXHEW MOJKH IIBEJUIepa.
Tak kak ykiioH paBeH 10 %, noctpoeH BcioMmorarenbHbli TpeyronbHuk BCJI ¢ katetamu
10 u 100 mm (MoxHO B34Th 5 1 50 MM u T.11.). Tanrenc yrina nipu BepumsHe C pasen 1: 10
unu uHadye 10% - HOomy yknoHy runoreHy3sl CJI k karery CB. UYepe3 Touky A,
ONPENEIIAIOUIYI0 MECTO M3MEPEHUS TOJIILMHBI MOJKH, IPOBEAEHA MpsAMasi, napajieabHas

CI[ BcnomorarenbHbIN TPCYTOJIBHUK MOJKCT pacriojiaratbCia 1 B CTOPOHEC OT ITOJIKH.

1.2. [TocTpoeHue KOHYCOB

Konyc Bpamienus onpenensorT ABa pa3Mepa, YCEYEHHBIM - TPH, 33/1aBa€MbIX B
3aBUCUMOCTH OT YCJIOBHUM pa3HbIM 00pa3oM: yIrJiOM WM OJHUM U3 JUaMETPOB (uare

BenuunHOM JI - [y Hapy>KHbIX KOHYCOB M d -JUIsi BHYTPEHHUX) U pazmepoM L -miunHa

KOHYycCa (puc. 3).
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puc. 3

Konycnocts (C) ompexpensieTcs Kak OTHOILIEHHWE Pa3HOCTH JAMAMETPOB JBYX

IOIICPCUYHBIX CCUYCHHUM KOHYCa K pPaCCTOAHUIO MCKIY HHUMMU.



—d o
4 2 T. €. KOHYCHOCTh pPaBHa YJIBOCHHOMY VKJIOHY 0Opa3yromiei

KOHYCa K €r0 OCH.

Tadoauua 1 Hanbonee BcTpevaromuecs: KOHyca:

KonycHocrs | Yroa xkonyca | [lpumenenue

1:50 1° 8'45" Konundeckue mrudTel

1:20 2°51'51" KoHycCBI B IINTMHEAX CTAHKOB

1: 10 5°43'29" KoHI1bI BAJIOB 2JIEKTPUYECKUX MAITUH
1:1,866 30° 3a)KUMHBIC [TaHTH, QPUKIIMOHHBIE My ()THI
1: 0,866 60° L{eHTpBbI CTaHKOB, HEHTPOBBIE OTBEPCTUS

KOHYCHOCTL MOJKET OBITH 3alaHda OTHOIICHHUCM J[BYX YHCCI HIIH I[CCHTH“IHOﬁ

npoObio (puc.4 .)

puc. 4

3HaK KOHYCHOCTH, OCTPBIA yTOJ KOTOPOTO JOJKEH OBITh HAmpaBJi€H B CTOPOHY
BEPIINHBI KOHYCA, HaHOCST nepen pa3zMepHbIM YHCIIOM.
[Ipu mocTtpoeHun ouepTaHUsi KOHYycCa, 3aJaBa€MOT0 KOHYCHOCTBIO, JIJTMHHOW U
OJIHUM U3 JUaMETPOB, BTOPOH JHAMETP BBIYHCIISIIOT 110 (GOpMYyJIe WM C ITOMOIIBIO
BcrioMmorarenbHoro Tpeyroiabauka BC/I, kaTeTsl koToporo otHocsaTcs kak 1:20 (puc.4a).

I[EU'IBIHC IMOCTYIIAKOT TaK JKC, KaK U IIPHU ITIOCTPOCHHUHN YKIIOHOB.



1.3 ITocTpoenue napadoJibl

[Tapabona - MHOXECTBO TOUYEK IIOCKOCTH PAaBHOYAAJIEHHBIX OT TOYKU ((pokyca) u
NPSAMOM (IMPEKTPUCHI), JTEKALIUX B ITOU e MIIOCKOCTH.

1 .Iloctpoenune mapabonbl 1Mo 3amaHHOMy (okycy P wm mamparmsromieit (puc.S)
Yepes ¢okyc mpoBoIAT OCh mapadboisl nepneHauKysipao aupekrpuce d. Otpesok H F
JIEeTISAT MOMOoJIaM M HaXOJsT BepIIMHy napadosbl A. Ha ocu BpaBo OT TOUKHM A OTMEUarOT
HECKOJIbKO  IPOW3BOJIBHBIX BBIOPAHHBIX TOYEK, MPOBOJAT uepe3 HHUX MpsIMble
NEepPHEHANKYJISIPHBIE OCH W JENAT Ha HuX U3 Qokyca F 3aceuku: Ha mepBOil paauycom,
paBHbIM oTpe3ky HI1, Ha BTOpOii - oTpe3ky H2 u T.1. Yepe3 TOUKH MPOBOJAT IUIABHYIO

KpPHUBYIO.

puc.S

2. Tloctpoenue mapabonbl 1O BepmimHe, oc U oxHOoW ee Touku C (puc.6).

Crpoum BcrnomoratenbHod npsiMoyroibHUK ABCJI. CTOpoHBI NMpsIMOYrOJibHUKA
Al u JIC nenst Ha paBHBIE YAaCTH M TOUKH JCJICHUS HYMEPYIOT. BepTUKaIbHBIN psij
JCJICHU COeANHSIOT JIydyaMu ¢ BepiinHoi A. Uepe3 Touku JeseHusi, pacioioKeHHbIE Ha
AJl mpoBoAsT MpsAMbIE JHMHUM MapaielbHble ocu napabosnbl. Touku mnepecedeHus
COCIUHSIIOT JICKAJIbHOU MIPSIMOM.

J{nst mostyueHusi BTOpOM BETBU MapadoJibl TPOBOAAT MPSMbIE JIMHUU YEPe3 TOUYKH,
JIeXaIue Ha OCH, JI0 MEPECEUCHUSI C COOTBETCTBYIOIIMMU NPSIMBIMU MapaJlJIeIbHBIMUA OCH

napaboJibl, IPOBEAECHHBIMU OT TIpsiMoi AE.

=




3.Iloctpoenne  mapaboJibl, BOUCAHHOW B  JaHHBIA  yroa  (puc. 7)
Kaxnyio cTopoHy yria AensiT Ha OJMHAKOBOE YHUCIO PaBHBIX 4acteil. OJHOMMEHHbIE
TOYKM COCJMHSIOT NPSAMBIMU JUHUSIMU, T.€. 1 1 1; 2 u 2; u 1.4. [Ipn nomonm nekana

MIPOBOAUM OT TOYKM N 10 TOYKM M KpUBYIO KacaTelbHYI) KO BCEM OTPE3KaM NIPSIMBIX.

1.4.1TocTpoenue cnupaau Apxumena

Crnupanu - MjoCKHe KPHUBBIE JIMHUM, OECUMCIEHHOE MHOXKECTBO pPa3 OO0XOIsAIIHe
HEKOTOPYIO TOYKY, C KaXAbIM OOXOJOM MpHUOIMXKAsICh WM YIAISsSICh OT Hee.
Cnupane ApxuMmena MMeEET IOCTOSIHHBIA LIar, T. €. PacCTOSHUSA MEXAY BCEMH
BUTKAMH OJIMHAKOBbIE. OOBIYHO CTPOAT OJMH BUTOK. OCTalIbHBIE MOJIyYalOT aHAJIOTUYHO.
N3 nentpa cnupanu O mpoBOAMM OKPYKHOCTh PAJAMYCOM paBHBIM, MLIary S.
OKpy’>XKHOCTb M OJIMH W3 PaJNyCOB JEIMM Ha BOCEMb PaBHBIX YacTel. Jlyramu npoBeneH-
HbIMHU U3 1eHTpa O nepeHocuM Touky 1 Ha paguyc 011, Touky 2 Ha paguyc 021 u T1.1.

HallJeHHbIC TOYKHA COEINHICM JICKAIILHON JTNHEHKOM.

3
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Bapuantsl 3ananuii npuBeieHsl B auteparype ( 2 crp.34-38)

2. TIlopsinok BbINOJIHEHUs rpaduyeckoil padoThl

1. IlomyuuTs 3afaHue y NpenogaBaTes.

2. IloaroroButh opmar ueptexa A3.

3. OmnpeaenuTh rabapuThl KQKI0TO YepTeka U pacIpeeuTh Ha Toje Gpopmara
TaKk 4YTOOBI OCTAJIOCh MECTO JJI1 HAHECEHUS pa3MEPOB.

4. DBBbIIOMHUTB YEPTEKU B TOHKUX JIMHUSAX, HAHECTH PA3MEPHBIEC JIMHHH.

5. Tloka3ath npenojaBaTento paboTy Ha IPOBEPKY.

6. OOBectH KOHTYPBI 4CPTCKA, 3aAlIOJTHUTH OCHOBHYIO HAAIINCh.



7. Cnatb rpaduueckyro paboTy MpernoiaBaTelto.

3. JlomamiHee 3ag1aHue

3akOoHYHUTH rpaduueckyio padboTy

4. Bomnpocsl 1JI CAMOKOHTPOJISI

Kak omnpenenuts yKIOH TOBEPXHOCTH?

Kak o6o3HadaeTcst yKJIOH Ha yepTexe?

Kak ompenennts KOHyCHOCTh JeTajn?

Kak onpenenuTs 3JIeMEeHTBl  KOHYyca?

Kakue nuHMYM Ha3bIBAIOTCS JIEKATBEHBIMU KPUBBIMU ?
Kakue nmerorcst cnocoObl TOCTPOCHUS 1apadoIibl?

Yro Takoe apXuMe0Ba Cupalib?

® N kWD =

Kak nmoctpouts cniupans Apxumena’?

5. Pekomenpyemas muareparypa.

1.UekmapeB A.A. CrnpaBouyHUK MO YEepuCHHIO: ydeOHOe mocobue sl cpelHero mpod.
O6pazoBanus 2018, 336¢.

2.benonorosa H.A. HaueprarenbHast reoMeTpusi: yueOHoe nocobue s ctyaeHToB 2018r
92ctp ObC Jlanb

3.bopucenko WN.I'. UmxkenepHas rpaduka. ['eomeTprueckoe M MpOEKIMOHHOE YEPUCHHE
Cubupckuii penepanbabiii yauepcuteT 200ctp 2020 ObC Jlanb

4 NuTepHer pecypchl-www.edu.ru

I'padpuyeckas padGora Ne 4

TeMma : BoInojiHEHNE KOMILIEKCHBIX YEPTEKEU U U30OMETPUUYECKUX ITPOCKIUN
reOMETPUYECKUX TEI.

Heau padorbl: opMupoBaHUE YMEHUN N300pAKEHUS PA3TUYHBIX IIIOCKUX PUTYD

B HSOMCTpH‘IeCKOﬁ HpHMOYFOHBHOﬁ IMPOCKIHMHU 11O UMCHOUMCA OPTOIrOHAJIbHBIM



MIPOEKLIHSIM.

IpoponxurenbHoOCTh: 4 daca.

MarepuajibHOE U JOKYMEHTAJbHOE 0O0ecreYeHune.
1. 3amanue no BapuaHTam
2. Meroanueckue peKOMEH/ AU 10 BHIMOTHEHUIO TPaPUIECKON padOoTHI.
3. IInakatbl: K AKCOHOMETPUYECKUE MPOCKIIUN.

4. INuadunsMm «IlocTpoeHre HarISAHBIX U300PaKEHU

5.001mme 1 TeopeTHYECKHE MOJIOKEHU Mo TeMe rpadnueckoi padoThl.

2.1. IIpsaMoyroabHas H30MeTpHYecKas NPOeKU M.
[IpsiMmoyronbHast ©30MeTpUUEcKasi MPOESKIUs ABIIIETCS Haubosee pacnpoCTPaHEHHBIM
BUJIOM AKCOHOMETPUYECKOW MPOEKUUHU T. K. OOECHEYMBAET XOPOUIYH0 HarIIHOCTh
npeaMera U IPOCTOTY OCTPOEHUSL.
Ocu n1aHHOM MPOEKUUU pacmnoiokeHbl moa yriaom 120° apyr k apyry (puc. 1), a
KO (PUIIMEHTHI UCKAKEHMI 10 BCEeM TpeM OCSIM OAMHAKOBbI u paBHbl 0,82.
Opnnako a1 yno0cTBa MOCTPOCHHUM PEKOMEHIYETCS MOJIb30BaThCA KOIPPUIIUEHTOM

HCKaXXCHUA PaBHbBIM I. T.c. OTKJIaAbIBAaTh BJOJb ocen PasMEpbI IPCAMCTA 0e3 MCKaKCHUH

= =t = P B - e = Tt —————— e S

Puc. 1 Puc. 2

Ecnu ganel oproroHanbHble npoekuu Touek A u B (puc. 2a), To a1 nmoctpoeHus
M30METPUYECKON MPOEKIUU 3THX TOYEK MPOBOIAT AKCOHOMETPUYECKHE OCU X', y' Z\.
Hanee ot Hauvanma koopauHar 0' mo ocu X' 0' orknageiBaroT oTpe3ok O' 1', paBHBIM
KOOpJIMHATe XB, KOTOPYIO OepeM ¢ KOMIUIEKCHOTO uepTexa (puc.2a), B JaHHOM MpUMepe
XB = 39 MM.

N3 toukm 1' mpoBOAAT NMpsAMYyIO MAapajIENbHYIO OCH y', U Ha HEW OTKJIAJbIBAIOT



oTpe3ok 1' 2', paBHBIA KOOpAMHATEe y B TOUYKM B; M3 Touku 2' MPOBOIIT MPAMYIO
MapajulesIbHYyl0 OCH Z', Ha KOTOPOM OTKJIAaAbIBalOT OTpe30K 2'B, paBHBI KOOpAMHATE
z'B Touku B. IlomydyeHHas Touka B- mckomas u3zoMerpuyeckass NpPOEKIUs TOYKH B.

AHaJOrMYHO ONpenessaeTcs MOJIOKEHUE TOUKH A, TOJIBKO 3Ta TOYKa OyJIeT JeXaTh

Ha riockoctd H, T.k. KoopauHata ZA paBHa HYIIIO.

2.2. IIpamMoyroJjibHasi H30MeTpUYeCKasi MPOEeKUMs IIOCKUX puryp.

[TocTpoeHne M30METPUYECKUX MPOEKUUHA INIOCKUX (GUTYp (TpeyrosibHHUKa, YEThl-
PEXYTONBHUKA U Jp.) 3aKII0YAETCsl B OCTPOCHUU M30METPUU Ka)KJAOM BEPIIMHBI KaK B
npenpiaymem ciayyae. CoOeAMHUB BEPUIMHBI, OIYYaeM U30METPUIO (PUTYpPbI Ha MIIOCKOCTH
H.

BoccraHOBMB M3 BEpIIMHBI OTPE3KH NapajljieibHble OCH Z', TOJy4alT U30-
METPUUYECKYIO MPOEKIHUIO Mockoi Gpurypsl. Hampumep, npsmoyronsaunk ABCJI (puc. 3).
Tam rae ¢urypa aBca 6ynet nepekpsita ¢urypoit ABCJI, mpoBoasAT IMHUN HEBUAUMOIO
KOHTYpA.

[Ipy mocTpoeHUM aKCOHOMETPUHU WIECTUYTOJIbHUKA YIOOHEe MPOBECTH €ro OcCH,
IPOXOJAIINE Yepe3 €ro UEHTP, U MOCTPOEHUE (PUTyphl POU3BOAUTH OTHOCUTENBHO 3TUX

oceit (puc. 4).

Soaswon ocs L2270
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2.3. IIpssMoyroJibHble H30METPUYECKHE MPOCKIUN OKPYKHOCTH.

Ecnu moctpouth M30METPUUECKYIO MPOEKLHIO KyOa, B 'PaHU KOTOPOTO BIIMCAHBI
OKPYXHOCTH JauameTpoMm /I, TO KBaJpaTHble I'paHU KyOa OyayT M300pakaTbCs B BUIE
pPOMOOB, a OKPY>KHOCTH B BUJE 3JUIMICOB. [[nuHa Gomnpinoi ocu smunca OyaeT paBHA
1,22 1, a manoii ocu - 0, 71 . Bosbias och 3iuiunca mpoBOAUTCS MEPIEHIUKYIISIPHO TOU
OCH M30METPUYECKON MPOEKUUH, KOTOpas MPOXOJUT 4Yepe3 LEHTP Kpyra, a majas ochb

OTKJIaJbIBACTCS Ha JTAHHOU ocH MPOCKINU (puc.5).

Puc. 6

VYrporieHHbIi Crocod MOCTPOSHHUsI OBaJOB MpHUBEAEH Ha puc.6. [l moctpoeHus
oBajia B IJIOCKOCTH, MapajjieabHoi H, mpoBOAST BepTUKANBHYIO U TOPU30HTAIBLHYIO OCU
oBaJsa (puc. 6a).

N3 Touku nepeceueHus: oceit MpoBOISAT BCIOMOTATEIbHYI0 OKPYKHOCTh JUAMETPOM
J1. PaBHBIM NEMCTBUTENLHON BEJIMUYUHE HaMETPpa U300pakaeMoil OKPYKHOCTH, U HAXOJSAT
TOYKY N MEPECEUCHUS 3TOU OKPYKHOCTH C aKCOHOMETPUUYECKUMU OCsIMU X U y. U3 Touek
m MepecevyeHus: BCIIOMOTraTeIbHON OKPYKHOCTHU C OChIO Z, KaK U3 IIEHTPOB € paanycoMm R
= nm , npoBoaidT aBe Ayrd nJIn m nCn OKpyXHOCTH, NpPUHAAJIEKALIUE OBaly.
N3 nentpa O pagunycom OC, paBHOM MOJIOBHHE MaJIOM OCH OBajia, 3aCeKar0T Ha OOJIBIION
ocu oBana AB touku Ol u O2. U3 stux touek paguycom r = 01.1= 012=013 = 014
npoBoadT aBe ayru. Toukum 1, 2, 3, 4 compsbkeHuil nyr paamycoM R u r Haxonsr,
coeauHss Touku m ¢ Toukamu O1 u O2 u pookast MpsIMbIE 10 MIEPECEUCHUS C TyraMu
n/In u nCn. Tak ke CTpOSITCA OBajbl, HAXOJAIIMUECS B TUIOCKOCTSX, MapaljieIbHbBIX

mockoctsiM V u W (puc. 6).



3. Iopsiaok BbINOJHEHUS rpaduyeckoid padoThl

3.1. IlomyuuTs 3aaHuE y NIPENOIaBATENS

3.2 IlocTpouTh OPTOrOHAIBHBIE MPOECKIUHU MJIOCKUX (QUTYP AAaHHBIX B 3aJaHuM. [[1s
ATOrO CTPOSATCS OCH X, Y,Z JJIsl Kaxnou (urypbl. @Urypbsl n300paxarorcs MpOEKUUsIMH B
miockoctsix H m V mapamnensno minockoctu H (puc.7). Paccrosaue npoeknuii puryp ot
Ooceil BBIOMpPAETCS CTYJACHTOM NPOU3BOJBbHO. [IpM 3TOM HYXHO YYHTHIBATh, 4YTO TIPU
OOJBIINX PACCTOSHUAX, YEPTEK 3aMET MHOT'O MECTa, U (PUTYPHI HE IIOMECTSITCS Ha JIUCTE.

3.3 MW3o0paxaroTcs aKCOHOMETPHUU dOTUX GUTYpP, B COOTBETCTBUU C TEMH
KOOpJIMHATaMHU  BEPILIMH, KOTOPbleé H300paXeHbl Ha OPTOrOHAJBHOM MPOEKIIUH.
[TocTpoeHus BBIMTONHSIOTCA B TOHKUX JIMHUSX.

3.4 Iloka3aTh paboTy mpenojaBaTesto AJisi KOHCYJIbTaIUH.

3.5 OOBecTU TUHUM KOHTYpA.

3.6  3amnoJHUTH OCHOBHYIO HAJIIIKCh.

3.7  Cpnatb rpadudeckyro paboTy MPENo1aBaTellto Ha MPOBEPKY.

Bapuantsl 3ananuii ipuBeieHbl B tutepaTtype ( 2 ctp.58-67)

4. JlomallHee 3agaHue.

4.1. 3aKOHYUTD rpauyecKyro paboty

4.2. IoaroroButb Gpopmat A3 st I'P Ne5

5. Borpocs! Juiss CaMOKOHTPOJIS.

1. [Ton KaKuM  yIJIOM  PAacIIOJIOKEHBI ocu B MPAMOYTOJIbHOU
U30METPUYECKON NPOECKLINH?

2. Bennuuna koddduilMeHTa HMCKaXEHUsT NpU H300paXEHHMH B H30METpPUU?

3. KakoB nopsiiok moCTpOeHUS MOJIOKEHUSI TOUKH B U30METPHUU IO OPTOTrOHATIBHOU
MPOEKIUU?

4. Kak pacnonaraercsd IUIMHHAsE OCh JJUIMIICA B H30METPHUYECKOM NPOECKLIHH
OKPY’KHOCTH?

6. CITMCOK PEKOMEHIIYEMOM JINTEPATYDHI.




1.UekmapeB A.A. CrnpaBOYHHUK IO YEPUCHHUIO: yuyeOHOE IMOCOOHe ISl CPEeaHEro
npod. Obpazosanus 2018, 336c¢.

2.benonorosa H.A. HaueprarensHas reoMeTpusi: yueOHOe 1mocoOue AJis CTYAEHTOB
2018r 92ctp ObC Jlanp

3.bopucenko W.I'. Umxenepnas rpaduka. ['eomeTpudeckoe W MPOEKIIMOHHOE
yepuenne Cubupckuii penepansubiii yauepcuteT 200ctp 2020 DbC Jlanp

4 aTtepuet pecypcbl-www.edu.ru

I'pagpuueckas padora NeS

Tema: BrItoslHEHHE KOMIUIEKCHBIX YEPTEKEN YCEUEHHOW ECTUTPAHHON TPU3MBI U
YCE€YEHHOI'0 KOHYyCa

Hear padorbi: DopMHUpOBaHME YMEHHUU BBINOJHATH AKCOHOMETPUYECKHE

IMPOCKIHUHU I'COMCTPUUCCKUX TCII.

IIpoaokuTeILHOCTB: 6 4aCOB.

MaTtepuaibHoe U IOKYMEHTAJIbHOE o0ecniedeHue:

1. 3aganus Ha I'P Ne5 o BapuanTam.

2. Meroandeckue peKOMEHIAIUU 110 BBINOJIHEHUIO [ P.
3. [InakaT « AKCOHOMETPUYECKUE TTPOCKIIUH ».

4. HNuadunsMm « [locTpoeHre HarasgHBIX U300pAKEHUN ».

1. OO0mue U TeoperMyecKkHe MOJ0KEHUS NMPH BBINOJHEHUH rpaduyeckoit

padoThI:

[Ipy BBINOJIHEHUH 4YEpTEXKEH, JIOOYI0 JETallb MOXXHO MBICIEHHO Pacuj€HUTh Ha
OTZIEJIbHBIE T€OMETPUUYECKHE TEIIA.

['eomeTpuueckue Teaa, OrpaHUnYeHHbIE IIOCKUMU (PUTYPAMU - MHOTOYTOJIbHUKAMH,
HAa3bIBAKOTCS MHOTOI'PAHHUKAMH. Hanpumep: UPAMULA, py3Ma.

K tenam BpallCHUA OTHOCATCA MUJIIMHAP, KOHYC, IIap, KOJIbIO, TOP.



1.1. IIpoexkuusi npu3MbI:

[ToctpoeHne HayuMHAETC C€ TOPU3OHTAIBHOW IUIOCKOCTH. Y  NIPaBUIBbHOMN
IIECTUTPAHHON TPHU3MBI 3TO TPABWIbHBIA IIECTUYTOJILHUK. 3aTeM, MPUMEHSS JHUHHUU
CBS3€H, CTPOSAT (PPOHTAJIBHYIO HPOEKIHMI0 OCHOBaHMS (OTpe30oK mpsmoin). OT Heé
OTKJIQJIBIBAIOT BBICOTY MPHU3MBI U CTPOSIT (PPOHTATBHYIO MPOEKIIMIO BEPXHETO OCHOBAHUS.
BrraepunBaroT GpoHTANBHEBIE TPOEKIINU PEOED.

[Ipoenupys TOYKH OCHOBAaHUMN, CTPOUTCS MPOQIIbHAS MPOEKIUs MpU3MbI (puc.l).
["opu3oHTanbHBIE MPOEKIMK T'paHel M300pa)katroTcsl B BUJIE OTPE3KOB NpsMbIX. CpenHsis
OokoBasi TpaHb 1234 u3zoOpakaeTcs Ha IUIOCKOCTH V B JEHCTBUTEIBHOM BHUJE, a Ha
IocKocTH V - B BUAe NpsMod nuHUU. DpoHTaNbHBbIE W NPOQUIbHBIE MPOEKIUU
OCTAJIbHBIX TpaHed wuzol0paxaroTcs ¢ uckaxkeHueMm. Touku A u B B ¢poHTanpHOI

MIPOEKIMHU MPOCUUPYIOTCS HA TOPU3OHTAIBHONW NMPOECKLUHWH HAa OTPE3KHU LIECTHYTOJIbHUKA.
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[Toctpoenne N30METPUYECKON MTPOEKIIUU TPU3MBI MOKHO YCKOPHUTD, IIPOBENS OJIHY
M3 OCEH KOOPAMHAT 4epe3 LEHTP OCHOBaHUs. [10CTpOMB M30METPUIO OCHOBAHUS MPU3MBI
(cm. TP Ned4), mpoBoasT mpsimble, MNapajulesibHble 3TOM ocu KoopiauHart. Ha Hux
OTKJIQJbIBAIOT BBICOTY MPU3MblI M COEAUHSIOT IOJIYYEHHbIE TOYKH. 3aTEM OTHEISEM
BUJIUMbIE JIMHUU OT HEBUIUMBIX (puc. 2). Pacnosnoxenue Touek A u B onpenensitorcs Ha
M30METPUYECKOM MPOEKIHMH, OTKIAJbIBasi KOOPAWHATHI TOYEK OT WEHTPA MO JIMHUSAM
napajie’abHbIM ocsiM X M Y 10 mepecedyeHusi ¢ peOpoM OCHOBaHUS COOTBETCTBYIOLIEH
IPaHu U W3 MOJYYEHHBIX TOYEK OTIIOKHUB BHICOTY, M0 Touek A u B. Eciu Touka Oyner

HEBUIMMOM, COOTBETCTBYIOIIAs OykBa Oepércs B ckoOkax. Hanmpumep: (B)



2.2. IIpoexkuust nupamMua:

[TocTpoenue TpEXrpaHHON MUPAMUAbl HAUMHAETCS C MMOCTPOEHUSI TOPU30HTAIBHOM
NPOEKUUH,  KOTOpas  MPEACTaBIsieT  JEUCTBUTENBbHBIA  BUJA  TPEYrOJIbHUKA.

W3 ropr3oHTAIBHON MPOEKUMHA BEPUIMHBI NUPAMUAbl 8 MPOBOAAT BEPTUKAIBHYIO
JUHUIO CBSI3M M Ha (PPOHTAIHHON MPOEKIIMH OT OCH X OTKJIAJIBIBAIOT BBICOTY (TOuka &).
CoenunuB Touku 1,2,3 ¢ Toukod S, MOMy4arOT (QpPOHTAIbHBIE MPOEKIUU pPEOEP.

AHAJIOTUYHO ~ CTPOSITCS  NHUpPaMUIbl ¢ OOJBIIMM  YHUCIOM  TpaHeH.

[Ipoekuu TOYKU HAXOAIIEHCs HA TPaHU MPU3MBI HAXOJAT, IPOBE/S Yepe3 TOUKY
BCIIOMOTaTeNbHYI0 JUHUI0. Ha puc. 3a TuHus npoxoauT yepe3 TOUKy A, mepecekaer ABa
peopa. Touku nepeceyeHus: TPOCUUPYIOT HA pEOpa APyroil MpOEKIHH, Yepe3 HUX
MPOBOJAT BTOPYIO BCIIOMOTATENbHYIO JIMHUIO, HA KOTOPYI0 M MPOCLHUPYIOT TOUKY A.
Ha puc. 36 BcmomorarenbHas JTUHHUS TPOXOJUT 4Yepe3 TOUKY A H BepmuHy. ToOuky
MIEPECEUYECHHS] BCIIOMOTaTEIbHONM JIMHUM C OCHOBAHMEM NPOCLUPYIOT Ha JpYTyIO
IJIOCKOCTh MPOEKIIHH.

[Ipn mocTpoeHMM aKCOHOMETPUYECKOW MPOEKIMU NPUMEHSIOTCS TE€ XK€ IpaBUIa,

4TO U OJIA IIPHU3MBI.
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2.3. IIpoekuyu HUIUHAPOB:

BokoBass moBepXHOCTh IUIMHJIpa 00pa3oBaHa ABMXKEHHEM oTpe3ka AB Bokpyr
BEPTUKAJILHOU ocH o HaIpaBJISIIOLIEH OKPY>KHOCTH (puc. 4a).
[TocTpoeHrne HAYMHAIOT C WU300pPAKEHUN MPOCKIMHA OCHOBAHWNW HA TOPU3OHTAIHHYIO
IIJIOCKOCTH (pHc. 40).

@poHTaJbHAs MPOEKLMUS OCHOBAHMS - OTPE30K IMPAMOM JIMHUM, PABHBIA TUAMETPY
OKPY>KHOCTH.3aTeM Ha (pOHTAJIHHOW MPOEKIUU MPOBOAST JBE KpaliHUE oOpa3yrouue u
Ha HUX OTKJIAJbIBAIOT BHICOTY HUIUHAPA. [IpOBOAST OTpe30K (PpOHTAIBHOM MPOEKIUU

BEPXHET0 OCHOBAHMS IIMIIUHIPA (puUC. 4B).
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[Ipoekuuu ToueK, KOTOPBIE MEPEHOCITCS Ha TOPU3OHTAIBHYIO TUIOCKOCTh, JOJKHBI
pacmoJiaraThCs Ha OKPY>XHOCTH MPOEKIIMU ocHOBaHUS (puc. 5a). [IpodunsHbIe TpoeKInn
TOYEK CTPOAT TMPU TOMOIIM TOPU3OHTAIBHBIX U BEPTUKAIbHBIX JIMHUM CBS3H.

N3oMeTpriecKyro MPOEKIUI0 HUIUHIPOB BRIUEPUMBAIOT, KAK MOKAa3aHO HA puC. 5.

N3omerputo Touek A u B cTposT mo ux koopaumHaram. Tak Mg MOCTPOECHUS
touku B 'oT Havana koopauHatr O no ocu O' D' X oTKIaAbIBAIOT KOOpAUHATY XB = h, a
3aTeM d4epe3 e€ KOHEI| MPOBOJAT MpsAMYI0, NapamienbHyo ocu O V 110 mepeceueHus c
AJUIMIICOM WJIA OBaJIOM OCHOBaHUs B Touke 1' . M3 sToi Toukm mapamienbHo ocu O

7' TpoBOAAT NPSAMYIO, Ha KOTOPOM OTKJIaAbIBAIOT KoopAuHaTy zB=h1 Touku B.



2.4. IIpoekunu KOHYCOB:

Harnsnnoe wn3oOpaxeHuss KOHyca IOKa3aHO Ha puc. 6a. IlociaemoBarenbHOCTh
MOCTPOEHUS JBYX MPOCKIMK KOHyCa JTaHa Ha puc. 60 u 6B. ['opu30HTATEHON TTPOEKITUEH
OCHOBaHHS OYyJIET OKPYKHOCTh, a (DPOHTAIBHON - OTPE30K MPSIMOI, paBHBIA UAMETPY
OKpY>XHOCTH. Ha ¢GpoHTaNbHON TPOEKIIMU HAXOIAT BEPIIUHY KOHYCAa M COCIUHSIOT
OpsMBIMH ~ C  KOHIIaMH  (GPOHTAIBHOM  MNpOeKIuu  OocHoBaHus  (puc.  6B).

Ecnmn Ha mOBEpXHOCTH KOHYcCaA 3aJjaHa OJHA U3 MPOEKUUWA TOUYKU A, TO IBE APYyTUe
MPOEKIIUU HAXOJAT C MOMOIIIbIO BCTIOMOTATENbHbBIX JIMHUA — 00pa3yroliei, mpoBe1EHHON
yepe3 BEpIIMHY KOHyca M TOYKYy A (puc. 7a) WIM OKPYXHOCTH, PACIOJOKEHHOW B
MIJIOCKOCTH, napasuieIbHOM OCHOBAHUIO KOHYycCa (puc. 76).

N3oMeTpruecKyr0 TMPOEKIMI0 TOYKH A, HaxXOJAIICKHCS HA MNOBEPXHOCTU
KOHYCA, CTPOSIT 1o TpEM KOOpJAWHATaM TOYKHU:

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

* Ovepmodiae oipaageauigp
L

Bonellan nolepamocmy

8) 8

Puc. 6 Pue. 7

Ot KOOPpIHNHATLI IIOCJICA0BATCIIBHO OTKJIaAbIBAIOT 10  HaIIpaBJICHHUAM,

[1apajuIeIbHBIM U30METPUYECKUM OCSIM.
3.1lopsaaok BbINOTHeHUs rpaguyecKoii padoThbI:

1. [Tonyuuts 3a/1aHue y MPerno1aBaTels.

2. HaueptuTh 1O JABYM OpOEKHUSAM (QUIypbl, JaHHblE B 3aJaHUd B



OpPTOrOHAJIBHOMN MIPOEKIINH.
3. [TocTtpouts TPETHIO MIPOEKIINIO burypsl.
4. IToctpouts npoekuu Touek A U B Ha Bcex Tpé€x Buaax. Ecim Touka HeBUIMMA,
OykBa oepércs B CKOOKH.
5. HocTpouth M30METPUIO KaXI0M (UTYpPHl B TOHKHUX JTUHHSIX U MPOEKIIUU TOYCK.
6. [Toka3zatb paboty MpenoaaBaTeto TSt KOHCYJIbTAIINH.
7. O6BeCcTH TMHUH KOHTYPa U BBIOJIHUTH OCHOBHYIO Ha/IIHCh.

BapuanTsel 3aganuii npuseneHsl B autepatype ( 2 crp.58-67)

4.JloMmaniHee 3aJlaHue:

3aKkoOHYUTHh  BbIOJHEHUE  dYepTexka.  [logroroButs  dopmar A3 s
cieayoniei rpaduyecKoi paboTHL.

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

5. Bompocsl 1J1s1 CAMOKOHTPOJIS:

1. YUto mpencraBiseT MPOEKIMsS OCHOBAaHUN KaXKI0W (PUTYphl Ha TOPU3OHTAIBHYIO U
(GpOHTANBHYIO MIJIOCKOCTH?

2. I'me HaxonATcsl MPOEKUMU TOYEK HAa TOPU3OHTAIBHOM IIIOCKOCTH Y UWJIUHApPA U
MIPU3MBI?

3. Kakue ecTh criocoObl HAHECEHUS MPOEKIIMY TOUYEK Ha MUPAMUJIE U KOHYyCce?

4. Kakoi nops10K HaXOKJAECHUs TOUeK A 1 B Ha akCOHOMETPUYECKON MPOEKITUN ?

6.Pexomennyemas jqureparypa:

1.UexkmapeB A.A. CopaBOYHUK TIO YEPUCHHIO: y4eOHOE TocoOue Ui CPeaHEro
npod. O6pazoBanus 2018, 336¢.

2.benonoroa H.A. HaueprarenpHas reoMeTpusi: yaeOHOE TTOcOOHE AJIsi CTYJCHTOB
2018r 92ctp ObC Jlanb

3.bopucenko W.I'. UnxenepHas rpaduxa. ['eomeTpuyeckoe U MPOCKIMOHHOE

yepuenne Cubupckuil peaepanbubiii yausepcuret 200ctp 2020 3bC Jlanb
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I'paguueckan paboma Neb

TeMa: BbIOTHEHHE YEPTEXKA MEPECEKAIOIINXCS TPU3M U TEJI BpPAIICHUS
Heas padorbi: PopmMupoBaHUEe YMEHHI CTPOUTH JIMHUM MEPECEUEHUSI MHOTOTPAHHUKOB

Y TEJI BPallE€HUs] B OPTOTOHAIIbHOM M aKCOHOMETPUYECKOU ITPOEKIIUU.

Ipoxo/xuTebHOCTH: 12 Yacos.

MarepuajibHOE U JOKYMEHTAJbHOE 00ecreyeHme:

1. 3aganwus 'PNe6 o Bapuantam.

2. Meronnuyeckre peKOMEHIalliy MO BBIMOJIHEHUIO PaOOTHI.
3. Ilnakatsl « [lepeceduenrie HOBEPXHOCTEN MPU3M »,

« Ilepeceduenne moBepxXHOCTEN LIUIMHIPA U KOHYCA ».

1. Obuue u meopemuueckue ROJIOHCEHUS RO HiEemMe 3A0aAHU:

Ha wueprexxe nMHUM nepecedyeHUs MMOBEPXHOCTEW H300pa)karoTcs CIJIOLIHBIMU
OCHOBHBIMU JIMHUSIMU. B JUTBIX U IITaMIOBAaHHBIX AETAISAX YETKOW JIMHUM NEPECECUEHUS
HeT. OTa JTUHUS Ha3bIBaeTCA JMHHUEW Mepexoaa u u3o0paxaercs TOHKOW JuHHEd. JIuHus
OyJeT HAauMHATbCA, M 3aKAaHYUBATHCA B TOYKAX IEPECEUEHUs] MPOJOJDKEHUS KOHTYPOB

nepeceKarommnxcs nmopepxnocreit (puc. 1).

Tunusa
1] a)
nepec Jlunus
evenu nepexoo
A — a

Puc. 1



1.1. Ooébwue npasuna nocmpoenus 1UHUIL nepeceueHuss N0BEPXHOCMell:

[Ipu nocTpoeHun TMHUI IepeceueHrs BHaYalle HaXOsT, TaK Ha3bIBaeMbIe,
OYeBU/HbIE TOYKH, OIpeaeisieMble 0e3 rpadudeckux moctpoeHuii. Ma puc. %
(nepecedyeHue mnpuszMm) 310 Touku 275> 4, 1 u Tt 1 Ha puc. 2 (mepeceuenue
MPU3MBI C KOHYCOM) - TOYKH & , B . 3aT€M OMNPEIEIAIOT XapaKTepHbIE TOYKH,
pacCIlOJIOKEHHBIE, HAMpuMep, Ha JAPYruxX MOpoeKuus pedep Npu3Mbl HIH
oOpasyromux Tel BpamieHus (IMIIMHIPUYECKOW, KOHMYECKOM U  Jp.),
OTJEJISIIOIIMX BUJIMMYIO YaCcTh JIMHUU NIEPEX0/1a OT HEBUAUMOIA.

Ha puc. 2 3To Toukm ¢, d , B, a.

b el

g’

Puc.2

Bce octanbHbIe TOUKH Ha3BIBAIOTCS IMPOMCEIKYTOUYHBIMU. OTH TOYKH HYKHO
HaxoauTb IIPU TIIOCTPOCHHUMU IICPCCCUCHHUHN TCJI BpPaAlICHUA qame BCCro i
HaXOXACHUA IIPOMCKYTOUHBIX TOYCK IIPUMCHAIOT BCIIOMOI'aTCIBHBIC B3dMMHO
mapaJuiCJIbHBIC CCKYIIHEC IIJIOCKOCTHU HJIN C(I)epI/I‘—IeCKI/Ie IIOBCPXHOCTH.

OTU TIJIOCKOCTH JIOJDKHBI mepecekaTh 00e (UTYyphl MO MPOCTHIM JIMHUSM -



MPAMBIM WM OKPYKHOCTSIM. [IpoBoasITCA ceKylue mI0CKOCTH MapajulesIbHO KaKOu-

00 TIOCKOCTH TTPOCKIIUH.
1.2. Ilepeceuenue noseepxnocmeit npuzm:

IIpu mnocTpoeHHM TmepeceueHus Mpu3M, eciu pedopa HUX B3aUMHO
NEePHEHIUKYJSIpHbL (puc.l), TO JIMHUM TEPECEUCHUs] CTPOAT CIEAYIOIIUM
obpazom.

B nmanHOM ciyuyae ropu3oHTanbHas M MPOGUIbHAS MPOCKIUU JIMHHUH
[IEPECEUYEHUS] COBIAJAIOT C TOPU3OHTAIBHOW IPOCKUHUEN IIECTUYrOJIbHUKA
(ocHOBaHHUS MPU3MBI) U € MPOGUIBLHON MPOEKIKMEN TPEeyrojlbHUKa (OCHOBAHUS
BTOpOil Tipu3Mbl). DpoOHTATBEHYIO MPOEKIMIO JOMAHOM JMHUU IEePECEUCHUS
CTPOSIT O TOYKaM NepecedeHus pEoep OCHOBHOM MPU3MBbI C TPAHSIMU JIPYTOH.

Hanpumep, B3sB ropu30HTAIBHYIO U NPOMUIBHYIO MPOEKIUI0 TOYKHU 3,
HaxomAT (PpOHTANBHYIO TIPOCKIMIO JTOW TOYKWA. HeBuaumple JTUHUU
MEPECEUYEHHUS] TTPOBOJSAT YHKTUPHOW JIMHUEN; BUAUMBIE ~-OCHOBHOU KOHTYPHOMN
JIMHUEH.

IIpy noCTpOEHMHM HW3OMETPUM TIEPECEUCHUs IPU3M  OIPEACIISIIOT
KOOpPJIMHATBI TOYEK TMepeceueHus péOep - OJHOW MNpU3MBI C TpaHsAIMU

Ipyroi nmpusmsl (puc. 3).
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Harpumep, n3oMeTpuro TOYKM | HaXOJAT, OTJIOKHUB OT LIEHTPA BEPXHETO
OCHOBaHHUsl PAacCTOSIHME BIOJIb OocU V(en) 3aTeM yepe3 IMOJIYyYEHHYIO TOYKY
IIPOBOJSAT BCIIOMOTATEIBHYIO IPSIMYIO 10 IIEPECEUEHHUs] C TPAHAMHM OCHOBAaHUS
napajieabHo ocu X. M3 MOJy4eHHOW TOYKM IPOBOJAAT BHU3 BEPTUKAIBHYIO
JIMHUIO, HA KOTOPOW OTKJIA/IbIBAlOT PACCTOSHUE OT BEpXHEH rpaHu BEpTUKAIb-
HOM mpu3Mbl J10 pedpa TOPU3OHTAIBHOW. OTO paccTosHHE OepyT ¢
(dpoHTaNbHOMN MpoeKuu. Tak ke CTPOSIT OCTaIbHBIE TOUKH M COCTUHSIOT UX C

IPSIMBIMHA BUAUMOT'O U HEBUIUMOI'O KOHTYPA.
1.3 Ilepeceuenue men epawienHusn:

Ilepeceuenne Ten BpalleHWs pPAcCMOTPUM Ha IpPUMEpPE NEpPEeceUeHUs

WJIMH]Ipa U KoHyca (puc. 4 u 5).

A

X

Puc.4






Puc.5

Kak u panee, BHauasie ornpeaenseM NPOEKIUH OYEBUIHBIX U XapaKTEPHBIX
TOYEK.

Jlnis omnpeneneHus] MPOMEXYTOUYHBIX TOYEK BBIOMPAIOT BCIIOMOTAaTEIbHbBIC .,
B3aMMHO MapaJuUIeNIbHbIE CEKYyLIUE MUIOCKOCTU. B TaHHBIX mpuMepax Jiydine B3sTh
TOPU30HTAIBHBIE TUIOCKOCTH, T.K. KOHYC OHU OYyIIyT pacceKkaThb M0 OKPY>KHOCTSIM, a
UJIMHAP MO 00pa3yIoluM Ha PHUC. 4 UM 10 OKPYKHOCTSIM Ha puc. 5. DTH JUHUU
ABJISIFOTCSI TPOCTBIMU. VICKOMBIE TOUKH HAXOAATCS HA MEPECEUCHUAX JTUHUM, TOUKH
COEIMHSIOT JICKATbHBIMU KPUBBIMH.

N30MeTpruyecKyo NMpsSMOYTOJbHYIO MPOEKIUI0 HAa pucC. 4 BbIUEPUUBAIOT B
TaKOM NOCJIENOBATENBHOCTH. BHavale BBINMOIHAIOT U30METPUIO KOHYCA. 3aTEM OT
[EHTpa HIKHEro OcHoBaHUsA ( MO €ero och BBEPX OTKIAABIBAIOT h u U3
MOJIyYEHHOW TOYKHM MPOBOAAT OCh HUIMHAPA, napaenbHyro ocu O X. Ot Touku
0/ otknanpiBatoT JMHY 0™ U ONPENENIOT LEHTP OCHOBaHUs nuimHapa 0 ».

JIns mOCTpOEHUs] JUMHUM TOYEK MEPECEUEHUs HAXOASIT H30METPUUYECKHE
MPOEKIIMM TOYEK OTOM JIMHMUM TMpU TOMOIIM HUX KOOPJIHUHAT, B3ATBIX C
KOMILIEKCHOT'O YepTEXKa.

B nanHOM npumepe n10cTatoyHO ABYX KOOpAMHAT X M Z KaXJA0W MCKOMOU
Touku. Hampumep, 1 HaXOKJIEHUS TOYKHU 2, 32 HAYaJIO0 KOOPJIMHAT NMPUHUMAEM
0, (uentp ocHoBaHusg wuwuHApa). OT Toukm 0, mnapamienbHo ocu O Z
OTKJIAJbIBAIOT KOOpAUHATY Z,=Zx 2=m. Yepe3 KOHEI 3TOro OTpe3Ka MPOBOISAT
npsMyto, napayensayto ocu O VY, 10 nepeceueHus ¢ oBajaoM B Toukax B. 13 atux
To4eK napauierabHo ocu O X mpoBOAST NpsMbIe - 00pa3yroIue MUJIMHIPA, Ha HUX
OTKJIAJbIBAIOT KoopauHatel X,=B 2 =B 12 . B pe3ynpTare NoCTpOCHHS MOTydaem
TOYKH 2 1 12 TMHUM niepecedeHusI.

Koopnunara Z;=7Z;, 0epércs ¢ QppoHTaNbHOW MM NMPOGUIBHON MPOEKIUU
KOMIUJIEKCHOTO 4YepTexa, a Xo=Xlp ¢ (POHTAIbHOM WM TOPU3OHTAIBLHON
npoekuuu. Yepes HaliZleHHbIE TOYKU TPOBOISAT KPUBYIO JIMHUIO I10 JICKAILY.

[TocTpoenune nzomeTpuu ISl pUC. S MPOU3BOJAUTCS MO ATalaM aHAJIOTMYHO



puc. 4. HaunHaeTcss MOCTpOEHUE C MPOBEACHUS U30METPUUECKUX OCEH KOHYCa U
LWJIMH]PA, 3aTEM UX OCHOBAHUM - DJUIMIICOB C LIEHTPAMU HA PACCTOSHUU APYT OT
Jpyra 1o KoopAuHaTre Ip. JIMHUIO MepecedyeHust CTPOST MO MX KOOpAMHATAM Ha

KOMIIJICKCHOM 4YCPTCIKCE.

2. llopsiooxk evinoineHuss pabomoi:

Pabora cocTout U3 ABYyX OTAEIBbHBIX YEPTEIKENU:
1) mepeceueHue Mpu3M;
2) TepeceueHHE TeN BpalllCHUS.
2.1. IonyunTs 3aaHue y IpenoiaBaTess
2.2T1ocTpouTh TpY MPOEKIMH KOMIUIEKCHOTO YepTeKa NepeceKaronmxcst Guryp.
2.3TlocTpouthb TUHUY NIepeceyeHus (PUryp B COOTBETCTBUU C PA3AEiiOM 5 JaHHBIX
PEKOMEH TAIU .
2.4T1ocTporTh U30METPHUIO TiepeceyeHrs (PUIyp JaHHBIX PEKOMEHIALUH.

2.5BapuaHTbl 3a1aHuil TpuBeIeHbI B TuTepatype (2 ctp.126 ul29)

7. Homawmnee 3a0anue:

7.1. 3aKOHYMTH YEPTEK
72. TlonrotoButh hopmat A3 st ['P Ne®

8. Bonpocol 011 camoxkonmpons:

1. TIpu BBIMOJHEHUH KOMILIEKCHOTO YEpTeKa KaKhue TOUYKU mepecedeHus puryp
CTPOATCS MEPBBIMU?
2. Kakue Touku nepecedeHust OyayT OUeBHIHBIMU
[IpU NIEPECECYEHUHU MTPU3M?
IIpU NIEPECECUEHUHU TEJ BpaILLCHUS ?
3. Kakue Touku nepecedeHus: OyayT XapaKTepHBIMH?
4. B uéMm 3aKII04aeTcs METOJ CEUYCHHS B3aMMHO MAPAJIICTbHBIMU TNIOCKOCTSMM ?

9. Pexomenoyemas numepamypa:

UexmapeB A.A. CnpaBoyHHMK @0 YepyeHHUIO: ydeOHOoe mocolue i
cpennero npod. O6pazosanus 2018, 336¢.

2.benonoroBa H.A. HauepratenpHas reomeTpusi: ydeOHOE MOcOOHe st



cryaentoB 2018r 92ctp ObC Jlanb
3.bopucenko  W.I'. Wnxenepnas rpaduka. ['eomerpuueckoe U
npoekuonHoe vepueHue Cubupckuii denepanbubiii yausepcurer 200ctp 2020

9BC Jlaup
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I'PAOUYECKASA PABOTA Ne7

TeMa: BBIITOJTHEHHE TEXHUYECKOIO PUCYHKA MOJEM C BBIPE30M OJHOM YETBEPTHU
Heanb pabora: DopMHUPOBAHHUE YMEHUMN BBITIOJIHATH OT pyKu
HarJIsSIHbIE N300paKeHUs JIeTanei.

IIpomosxuTebHOCTD: 4 yaca.

MarepuanbHoe U AOKYMEHTAJIbHOE o0ecneyeHue:
1. Monenu TS BBITNIOJIHEHUS paboTHhI.
2. Meroanueckue pEeKOMeH 1anuu 10 BBIIIOJIHEHUIO padoTHI.

3. InadunsMm « Harnsgaeie nu3o0pakeHus ».

1. OO01mme ¥ TeopeTHYECKHE MOJI0KEHHS M0 TeMe 3aJaHUsA:

TexHUYEeCKUil PUCYHOK BBIIOJHAETCA « OT PYKH » B MPSIMOYTOJIbHOMN
MU30METPUYECKON TPOECKLINH.

1.1. M300paxenune NJI0CKUX (pUryp u reoMeTpu4eCKUX TeJI:
[Ipu n300paskeHnn kpyra 0e3 UCKaXEeHUsl 4epe3 €ro UEHTP MPOBOAST YEThIPE OCU
moa 45° gpyr k apyry. Ha HuX OTKIaipIBalOT BEJIWYMHY paauyca M IO
MOJIyYEHHBIM TOYKaM « OT pyKH » MPOBOAAT OKpYyX HOCTh (puc.l a).
IIpn un300pak€HWHM IIECTUYTrOJIbHUKA Ha OJHOM OCH OTKJIQJbIBAIOT YEThIPE
OJMHAKOBBIX OTpe3Ka, 1) BTOpPOH ocu 3,5 TaKUX xKe

OTpe3Ka. IToctpoenue CMOTPUTE Ha puc. 16.



#a

3o

a) I

' Ledela
Puc. { -

[Ipu m300pakeHNN B M30METPUUYECKON MPOCKIIMU Kpyra, PUCYETCS OBaI,
JUIMHHAsT OChb KOTOPOrO MEPHEHIUKYJIsIpHAa TOM OCH MPOEKIUHU, KOTOopas
MIPOXOJIUT Y€pPE3 LIEHTP KPyra, a KOPOTKAs - COBMAJAET C 3TOM ocbto. Ha anmHHOM
OCH OBaJIa OTKJIAJbIBAIOT MATh OAWHAKOBBIX OTPE3KOB, & HAa KOPOTKOW - TpH.
[Tomyuennblie Touku coequHsIOT (puc. 2u U 20). [Ipu mocTpoeHun reoMeTpuyecKoi
burypel, Hampumep IWIMHIApPA, OOKOBbIE 00pa3yloliue MPOBOAAT  BAOIb
BbIOpaHHON ocu (puc. 2r u 2xa). Ilpu u3oOpakeHUM MIECTUTPAaHHUKA €ro OCHU
pacnoJiaraercs BJ10JIb HM30METPUYECKUX oceil.
BennunHa OTKIIagpIBa€MBIX OTPE3KOB (YEThIpEe - HA JUIMHHOW ocu U 3,5 - Ha
KOPOTKOW OCH IIECTUYTrOJIbHMKA) OTKJIJIBIBAIOT HAa HM30METPUUYECKUX OCSX

MpOEKLHH (puUc. 2B U 2e).

1.2. TexHu4ecKkuii pUCYHOK JeTaJH:

BrimonHenue pucyHKa JeTald HAYMHAIOT C TMOCTPOCHUS €ro rabapuTHOTO
OUYEPTaHUS BBIMOJHIEMOTO « OT PYKH » TOHKHMH JIMHUAMU (pHC. 3). 3aTeM aeTasb
MBICIIEHHO pacceKkaeM Ha MPOCThIE TeOMeTpHuYeckue (Urypel M MOCTETIEHHO
3apHUCOBBIBAEM 9TH burypsl B
rabaputHsle oueptanus (puc.3 u 4). Ilpu sTOoM HEoOXOAMMO COOIIOIATH

MPOIOPIIUU JeTallu. 0)



Puc. 3.4

Ecnu peranp monasi, To Ha €€ HM30METPUUYECKON MPOEKIUU MOXKET ObITh
caenan BeIpe3. Ha nmeramu ¢ ocsIMHM CHMMETPUM BBIPE3arOT 4eTBepTh. Cexymue
IJIOCKOCTH JIOJDKHBI MPOXOAUTh TaK, 4YTOOBI MecTa pa3pe3a ObUIM BUIHBI
NOJIHOCThI0. OOBIYHO CHayaja CTPOST AKCOHOMETPUUYECKYIO IPOEKIUI0 BCEH
JIeTald, a 3aTeM BBIMOJHAIOT pa3pe3 U yAalSloT 4acTh npeamera (puc.S). Pazpes
3alITPUXOBBIBAIOT TOHKUMHU TapalIebHbIMU JIMHUSIMU 110 yriiom 60°

K psIMOM TOPU30HTAILHOM W napauieIbHO ei (puc.5).




1.3. TununuHbIe ONINOKH:

[Ipu OCTPOEHUU AKCOHOMETPUUYECKOTO pUCyHKa HaubOosee
pacnpoCcTpaHEHHBIMU OLIMOKAMHU SIBJISIFOTCS:

1) HenpaBuibHOE pacrnojio)KeHHE Oced  MoyokeHuss  aetand  (puc.6).

Puc. 6

A

2) Pacnonoxenue OOJNBIION OCH DJJUIMIICA TapajUieIbHO OJIHOM M3 Oced B

IUIOCKOCTH, @ HE  NEePHeHIUKYJsIpHO  CcBOOOmHOM  ocu  (puc. 7).
zi

Puc. 7

3) HenpaBunbHOE pacloONOKEHUE OCEH AIUIMIICOB PACHOJIOKEHHBIX B OIHOU

8).

IIJIOCKOC

Puc.8



4) CMCIHCHI/IC OCHTpAa 4aCTHUYHO BHUIUMOI'O JJUIMIICA ITIPHU I/I306pa)KeHI/II/I OTBCPCTHUA

B paspese (puc. 9).

e N
Mool unsio HenpaBuie

Puc. 9

1.4 TeHeBasi ITPUXOBKA AeTAJIN:

[Ipy HaHeceHMM TEHEBOM IITPUXOBKHM, KOTOpas Jejaer u300pa-
KEHUE OOBEMHBIM CUHMTAETCs, YTO CBET MAaJaeT MPEIMET ClieBa U CBEPXY WIIHU
cIpaBa U CBEPXY.

OcgerieHne MOBEPXHOCTU MITPUXYETCS TOHKUMHU JHHHUSIMH U Ha OONBIIOM
paccTosHUU JIpYT OT ApYyra, a TeHeBble Oosiee TOJICTHIMU JTMHUSIMH, pacroiaras ux
qare (puc. 10). bokoBble MOBEPXHOCTH KOHYCA U MUPAMUJIBI IITPUXYIOT JTHHUSIMH,
IPOXOMSIIMMUA Yepe3 MX BepuiuHy. Ha Tena BpallleHHs HaHOCSAT IITPUXOBKY C

paSHOI;'I TOJIHIPIHOﬁ )41 C pa3HbIMHU IIPOMCIKYTKaMHU MCXKOY  JIMHHUAMM.

Puc. 10



2. Ilopsinok BbINMOJIHEHNSI PA0OTHI:
2.1. ITonyunts MOJIEIIb JULSL BBITIOJIHECHUS paboThL
2.2. Omnpenenuth rabdapuTbl W MOCTPOUTh Napajjiesenunes TradapuToB B
AKCOHOMETPHH.
2.3. MBICIEHHO pacwIeHHUTh JeTallb Ha NpOCTble (UIYyphl W BIUCATh UX B
rabapuThl TOHKUMH JUHUSAMU.

2.4. BpImoNHATH HEOOXOMWMBINM pa3pe3 B TOHKUX JIMHUAX W 3allTPUXOBATH

CEYCHHUE.
2.5. [IpencraButh paboty MPENOAABATEIIIO IS KOHCYJIbTALlUH.
2.6. O6Bectu PUCYHOK, BBITIOJIHUTH OCHOBHYIO HA/JIIKCB.

2.7. IlpencraBuTh pabOTy Ha MIPOBEPKY.

3.Bonpockl A5l CAMOKOHTPOJIA:

1. Kakue yepTexkHble HMHCTPYMEHTHI MPUMEHSIIOTCS MpPHU  BBIIOJIHEHUU
TEXHUYECKOTO pUCYHKa?
2. Kak cooTHOCHTCA IJHMHHAs WU KOPOTKas OCh OBAJIOB B aKCOHOMETPHUU?
3. Kak pucyercs HIECTUTPAHHUK?
4. Kaxk pacroJiaraeTcs JUTHHHAS 0oCh oBaja?

5. Kak magaet cBet Ha U300paxkaeMyo JeTalb?

4. /lomaiHee 3aaHue:

1. Tlpu BBIMOJHEHUWH KOMIUIEKCHOTO 4YEpTEKa KaKhe TOUYKH IepeceyeHUs
buryp cTposTcs nepBrIMu?

2. Kakue Touku nepeceyeHust Oy1yT OUEBUAHBIMU IIPU EPECCUEHUU TTPU3M?
IIpU NIEPECECUEHUHU TEJl BpalCHUS?

3. Kakue Touku nepeceueHus OynyT XapaKTepHbIMU?

4. B uéMm 3aKiIrouaeTcst METO[, CCUEHUS?

5. Pekomenayemas iureparypa:

1.Uexkmape A.A. CnpaBoyHMK 0O 4YepyeHHUIO: ydeOHoe mocolOue s



cpeanero npod. O6pazoanus 2018, 336¢.

2.benonoroa H.A. HaueprartenbHas reomerpus: ydyeOHOe mocoOue s
cryaentoB 2018r 92ctp ObC Jlanb

3.bopucenko WN.I'. HMuxenepnas rpadpuka. ['eomerpuueckoe u
npoekuonHoe vepueHue Cubupckuii denepanbubii yHuBepcurer 200ctp 2020
ObC Jlanb

4 NuTepHer pecypcbl-www.edu.ru

I'pagpuueckas padora Ne§
Tema: KoMIulekCHBIM 4epTEK MOJEIU MO0 aKCOHOMETPUYECKOW IPOEKIUH, IO
JBYM BHJIaM BBIIIOJIHUTH TPETUHN BUJ;
Heap  padorbi:  PopMHpoBaHHE  yYMEHHI  BBINIOJHATH  [EPECEUCHUS
HapYy>XHBIX U BHYTPEHHUX IIOBEPXHOCTEU JI€TaJIEH.
ponosxurtensHocTh: 4HACA
O0ecnieyenne padoThI:

1. NnnuBunyanbHbIE 3a1aHUS

2. MeTtomuyeckne peKOMEHAALNUY IO BHITOJHEHUIO Pa0OThI

3. IlinakaThl «IepeceueHne TeOMETPUUECKUX TEI)

1. OO01ue u TeopeTHYecKUe MOJT0KEHUS M0 TeMe 3aJaHUs:

B ITPAKTHUKC YaCTO BCTPCHAKOTCA ACTAJIN MAIIUH CO CJIOXKHBIMU OTBCPCTUAMHA

U BbIpE3aMu, IOCTPOCHHUE KOTOPHIX HA YEPTEKE TPEOyeT 0COOBIX MPUEMOB.

IIpuMepsbI TakuX AeTajed HA puc. 1
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Puc. 1

Bce »3Tm nperanm HMMEOT cOYETaHUsA DJIEMEHTOB T'E€OMETPUYECKHX TEI U
noBepxHocTed. B nmeranmsx mmerorcs orBepcTusi pasnuuHou (opmsbl. [Ipoexiuu
KOHTYPOB 3THX OTBEPCTHUH CTPOSAT IIPX MOMOIIM XapaKTEPHBIX TOYEK, KOTOpPHIE B
JAJbHEUIIEM COCIUHSIOT JIMHUSMMU.

I'1aBHOE MPABWJIO: €CIIU IJIOCKUE ITOBCPXHOCTHU OTBepCTI/Iﬁ paciojararoTcsa

NapajuieIbHO OCHOBAHUIO FEOMETPUYECKOTO TEJA, TO JJIA ONPEAEIEHUS MPOEKIINU
XapaKTepHBIX TOYEK KOHTYpPOB OTBEPCTUH OYEHb YyJIOOHO TPUMEHSTh
BCIIOMOTaTeNbHbIC TpPsAMbIE U (UTYPHl - MHOTOYTOJBHUKU WM OKPYKHOCTH,
JexKaIme B IJIOCKOCTSIX, IapajuIeIbHbIX OCHOBAHHUIO.
Ha puc. 1 mnokazansl mnpumepsl Takux IOCTPOEHUM. BcromorarenbHbie
OKPY>KHOCTH cTposaT Ha puc. la u 1x. Ha puc. 16,18 n 1t moka3zano nmpumMeHeHUE
BCIIOMOTaTEIbHbBIX MHOTOYT'OJIbHUKOB.
Ha puc. la. B KOHHUUECKOM TeJie U3rOTOBIEHO OTBEPCTUE B BUJE Tpaneuuu. JInHum
AB u CJI npencraBnsioT coOoi nyru OKpyKHOCTeW. ['OpU30HTANIbHBIE TTPOCKIIUU
YT CTPOST cienyommM o0pa3oM. OpoHTaNbHBIE TPOEKIMU AYT MPOJOJIKAIOT J10
NepecevyeHusi ¢ KOHTYPHBIMHU 00pasyromumu. Paguycamu, paBHBIMU OKPY>KHOCTSAM
IyT, Ha TUIOCKOCTH H MpOBOAST OKPYXKHOCTH, Ha KOTOPBIX MOJIb3YACh JTUHHUSIMHU
CBSI3M HAXOASAT HCKOMbBIE TOpU3OHTalbHbIe npoekuuu Touek A, B, C u [

Ha puc. 16. nzo0OpaxkeHa 4eTbIpEXrpaHHasi IupaMujia C OTBEPCTUEM B BUJIC
Tpaneuuu. B 3TOM cilydyae NPUMEHSIOT BCHOMOTATEIbHBIE YETBIPEXYTOJbHUKH,
IJIOCKOCTA KOTOPBIX TMapajulesibHbl OCHOBaHUIO mupamuiabl. DpoHTanbHbIE
MPOEKIIUU TOPU3OHTATBHBIX TIIOCKOCTEN OJKHBI OBITH TTPOJIOJKEHBI 10 BCTPEUH C

KaKHUM-JIH0O p€6pOM IMUpaMHUIbI B TOYKAX THII. FOpI/I3OHTaJII>HLIC IMPOCKIHUHU 1M



U N 3TUX TOYEK HAXOIST, MPUMEHSS JIMHUMU CBSI3U, HA TOPU30HTAIBHON MPOEKIINU
pebpa. 3aTeM U3 TOYEK M U N MPOBOJAT TOPU3OHTAIbHBIC JTUHUU. [IpoBens
BEPTUKAJIbHBIE JIMHUN CBS3U JI0 NIEPECEUEHHUS] C STUMH JIUHUSAMMU, ITOIY4YarOT TOUKH,
ONPEACIISIIOIINE TOPU30HTAIBHYIO ITPOEKLIHUIO BBIpE3A.
OTOT *e crnocod NPUMEHEH U JUIsl HAXO0KAEHUS MPOEKIHUIA BBIPE30B y MUpaMu Ha
puc. 1B. m I1.

Ha puc. 1xa. Beipe3 Haxomutcs B cepudeckoil moBepxHoctu. [TocTpoenue
IYT OKPY’KHOCTH MPOU3BOJAST MOJAOOHO MOCTPOEHUIO Iyr Ha puc. la. Tak kak srta
Iyra OKpPY>KHOCTH PacHoJIO’K€Ha B TOPU3OHTAJIBHOW IUIOCKOCTH, TO (PpOHTAIbHAS
MPOEKIUS Tyru OyAeT OTPE3KOM MPSMON JIMHUU aB, a TOPU3OHTAIIbHAS MPOSKIIHS
IPeACTaBISIET CO00M AYry OKpY>KHOCTH pajndyca, paBHOTO IMOJIOBUHE OTpe3ka cd.

JUist moctpoeHuss NpOPUIbHONW MPOEKUUH NAHHBIX (UTYP HCIOIB3YIOT
TOPU30HTAJIBHBIE M BEPTUKAJIBHBIE JMUHUU CBSI3H, MO0 KOTOPBIM M ONPENEIISIOT
TOYKM TI€PECEUEHUs] OTBEPCTUS W  (UIypbl Ha  TPETbed  MPOEKUUU.

[Ipn moctpoeHun cedyeHUs (QUIYpbl IUIOCKOCTBIO A-A, Ha (PpOHTaIBHOU
IPOCKIMU (UTYPHI MPOBOMAST TOMOJHUTEIHHYI0 TOPU30HTAIBHYIO JUHUIO, a Ha
TOPU30OHTAIBHON MPOECKIHUU CTPOSAT AHATOTUYHO NPEABLAYIIMM YEepPTEKaM KPYT WIIH
MHOI'OYI'OJIBHUK, Ha KOTOPOM OIIPEACIAIOT JIMHUU IIEPECEUYCHMs] BHYTPEHHEHN
MOBEPXHOCTH C TeomeTpuyeckord ¢urypoir. Pacceu€éHHoe Teno Qurypsl
IITPUXYETCSI TOHKUMHU JIMHUSMH TOJ YIJIOM 45° C OOUHAKOBBIM PAaCCTOSHUEM

MEXKITY JUHUSMHA PaBHBIM 3.5 MM

(puc. 2).

-
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Puc. 2 \J

Eciu otBepctue B Tene uUMeEET UWIMHAPUYECKYIO (GopMy, TO Ha



(pOHTAIBHON MPOEKUUU MPOBOJAT HECKOJIBKO BCIOMOIAaTEIbHBIX JIMHUM,
napaJieNbHbIX OCHOBaHMIO. OHA U3 HUX Y€pe3 BEPXHIOK TOUKY TOPU30HTAIBHOTO
OTBEPCTHUs, BTOpasi — 4YEpe3 HIKHIOK, TPEThS - 4YEpPEe3 CEPEAUHY M HECKOJIBKO
JIMHUAN B IIPOMEKYTKAX MEXKIY ATUMHU JIUHUSAMM.

Ha ropn3oHTanpHON NPOEKIHH MPOBOISAT BCIIOMOTATEIbHBIE OKPY’KHOCTH,
a KOTOPBIX MPU MOMOILUM JIMHUN CBSI3M HAXOIAT MPOEKIUH TOYEK. DTH TOUKHU

COCJIUHSIOT JIEKaJIbHBIMU KPUBBIMH (puc. 3).

2. Tlopsiaok BbINOJHEHNSI PA0OTHI:

2.1. ITomyuyuts 3aJlaHUE y IIperoaBaTels.
2.2.  Tloctpoutsb TpU  NpoeKuud  (GUrypsl B TOHKUX  JIMHUSAX.
2.3. Ha (¢poHTampHOM MNpoeKUUH  HU300pa3UTh  OTBEPCTHE, IPOBECTH
BCIIOMOT'aTEIIbHbIE TOPU30HTAIbHBIE JVUHUY.

2.4. C noMOIIbIO JUHUHM CBSI3W MOCTPOUTH HAa TOPU3OHTAIIBHOM MPOEKUUU KPYT

WITH MHOTOYTOTHHUK u BH/T OTBEPCTHSI.
2.5. [TocTpouTth OTBEPCTHUE Ha nporIIbHOMN MPOEKIIHH.
2.6. IToctpouts paspes A-A.
2.7. [IpeacraButh paboty MPENo/1aBaTellto LTSt KOHCYJIbTAIIUH.
2.8. O6Bectu JTUHUH KOHTYpa, cenarhb OCHOBHYIO HAJIUCh.

2.9. [IpencraButh paboTy Ha MIPOBEPKY.

BapuanTsl 3ananuil npuseeHsl B auteparype ( 2 crp.142-150)



3. Bonipochl 115 CAMOKOHTPOJISE:

1. Kakue miaockocTH MpOBOJAT depe3 (POHTAIBbHYIO MPOEKIMI0 U B KaKUX
MecTax?

2. Kak ompenenutrh TOYKU TMepeceueHus (GUrypbl U OTBEPCTHS, HA TO-
PU30HTAIBHON TPOEKIUU?

3. Kak ompenenuths TOYKH mepecedeHUss (UTYpbl U OTBEPCTHS B TMPO-
bunpHOM MPOEKINU?

4. JlomaniHee 3ajaHue:

3aKOHYUTH BBINOJHEHHUE YEPTEKA.

5. PekoMenayemasi qureparypa:

1.UexkmapeB A.A. CnpaBoyHUK MO YEpUYEHHUIO: y4dyeOHOe mocoOue s
cpeanero npod. O6pazoanus 2018, 336¢.

2.benonoroBa H.A. HaueprarenbHas reomeTpusi: ydeOHOe mnocoOue st
ctynentoB 2018r 92ctp ObC Jlanb

3.bopucenko WN.I'. HWmxenepnas rpaduka. ['eomerpuueckoe u
npoekimonHoe depueHue Cubupckuii denepanbubiii yauBepcuter 200ctp 2020
OBC Jlanp

4 nTepuer pecypcbl-www.edu.ru

I'pagpuueckas padora Ne9
Tema: [1lo AByM BH1aM Ha 4EPTEKE BBINOJIHUTH TPETUU BUL.
Hear  padoTbi: @opMUpPOBAHME  YMEHUW  BBIIOJHATH  IE€PECEUCHUS
HapY’KHbIX U BHYTPEHHUX [TIOBEPXHOCTEN JETaJEH.
IpoaomxurtensHocTh: 4HACA
Obecneyenne padoThbI:
1. UaauBuyanbHbIE 3a1aHUS
2. Meroanueckue peKOMEHAAINH 110 BBIITOJHEHUIO padOThl

3. IInakaTel «nepecevyeHrue reOMETPUIECKUX TEID)



1. O0ue U TeopeTHYECKHUE MOJIOKEHUS 10 TeMe 3aaAHMS:
B npakTtrke yacTo BCTpeUaroTCs JIeTald MAIIMH CO CI0KHBIMA OTBEPCTUSIMHU

U BbIpPE3aMU, IOCTPOEHUE KOTOPBIX Ha YepTexe TPeOyeT 0COObIX MPUEMOB.

AT

IIpumepsl TakuX Aerajield Ha puc. 1

i\t

,fj.iﬂ)\ ”}’ﬂ

T 1 | K
| . /-1
N | | W 2

Ty 1 :

g o |
-...q, 2 éd

Puc. 1

Bce »Tm peranum HMMEOT COYETaHUS BJIEMEHTOB TE€OMETPUUYECKHX Tel U
noBepxHocTel. B neransx uMMmeroTcss oTBepcTHsl paziuyuHoil ¢opmel. [Ipoekiu
KOHTYPOB 3THX OTBEPCTHUN CTPOSIT MPH MOMOIIU XapaKTEPHBIX TOYEK, KOTOpPHIC B
JadbHEUIIIeM COCIUHSIOT JTUHUSIMHU.

I'J1aBHOE MPaBWJIO: €CIIU IJIOCKHUE IMOBECPXHOCTH OTBepCTI/Iﬁ pacmojiararoTcs

MapajyIeIbHO OCHOBAHHUIO T'€OMETPUYECKOTO TEJIA, TO U1l ONPEACICHUS MTPOSKIUN
XapaKTEePHBIX TOYEK KOHTYPOB OTBEPCTHM OuYeHb YJAO00HO TPUMEHSTH
BCIIOMOTATENbHBIE TIpsIMble U (UTYpBl - MHOTOYTOJBHUKH WM OKPY>KHOCTH,
JIeXKaIue B IIOCKOCTSIX, IapajijIeIbHbIX OCHOBAHHUIO.
Ha puc. 1 mnoka3zanbl mnpumepsl TakuX MOCTpOeHUM. BcrnomorarenbHbie
OKPY>XHOCTH CTposT Ha puc. la u 1. Ha puc. 16,18 u 1r nmokazano nmpuMeHeHHE
BCIIOMOTaTEIIbHBIX MHOTOYT'OJIbHUKOB.

Ha puc. la. B KOHHYECKOM TeJE€ U3rOTOBJIEHO OTBEPCTUE B BUJIEC TPANCIUH.
Jlunuu AB u C]] npencraBisitoT coOOM Oyru OKpYy>KHOCTeW. ['opu3oHTalbHbIE
MPOCKIIMU TyT CTPOST CIeAyrommM obOpa3zoMm. DpoHTaNbHBIC NPOSKIHHA YT
IPOJIOJDKAIOT 0 TEPeCceUeHuss C KOHTYpHBIMU oOpasyrommumu. Pamnycamu,
PaBHBIMH OKPYXHOCTSIM JIyT, HA TJIOCKOCTH H mpoBOASAT OKPY>KHOCTH, HA KOTOPBIX

I[MOJIb3YyACH JIMHUAMMA CBA3U HAXOIOAT HMCKOMBIC T'OPU30OHTAJIBHBIC ITPOCKIHUHU TOYCK

A,B,Cu/l.



Ha puc. 10. n300paxeHa yeTbIpéXrpaHHas MUPaMUJia C OTBEPCTHEM B
BUJEC  Tpanmemquu. B 3TOM  cioydae — NPUMEHSIOT  BCIIOMOTaTEJIbHBIC
YEeThIPEXYTOJIbHUKH, MIOCKOCTU KOTOPBIX MapajliedbHbl OCHOBAaHUIO MUPAMUJBI.
@poHTanbHBIE MPOECKIUU TOPU3OHTAIBHBIX  IJIOCKOCTEM  JOJKHBI  OBIThH
OPOJOJDKEHBl O BCTPEYM C KaKUM-TMOO peOpoM nupamMuabl B TOYKAX THII.
I"'opu3oHTanpHBIE MPOEKIUHA M U N 3TUX TOYEK HAXOMST, IPUMEHSS JIMHUU CBSI3H,
Ha TOPHU3OHTAJIBHOM MpOeKIUH pedpa. 3aTeM U3 TOYEK M U N MPOBOISAT
TOPU30HTAJIBHBIE JIMHUH. [IpoBenss BepTHKaIbHBIE JUHUU CBS3M 10
INEPECEUECHUs] C OTUMHU  JIMHUSAMH, TOJYYarOT TOYKH,  OIpPEACIIIOIINE
TOPU30HTAJIBHYIO IPOEKIINIO BBIpE3a.
OTOT ke croco0 NPUMEHEH U AJI1 HAXOKIEHUS IPOEKLUUN BBIPE30B y MUPAMU] HA
puc. 1B. u It.
Ha puc. 1a. Bblpe3 HaxoauTcs B chepuueckoil nmoepxHoctu. [locTpoenue
OyT OKPY>KHOCTH IIPOU3BOJASAT MOJOOHO MOCTPOEHUIO Iyr Ha puc. la. Tak kak 3Tta
Iyra OKPY>KHOCTH PAacHoJiO’KeHa B TOPHU3OHTAIBHOW IUIOCKOCTH, TO (PpOHTaIbHAS
IpOeKLHUs Tyru OyJaeT OTPE3KOM MpsIMON JIMHUM aB, a TOPU3OHTAIbHAS MPOCKIUSI
IpEJCTaBIsIeT COOON yry OKPYKHOCTH Pajauyca, paBHOTO MOJOBHHE OTpe3ka cd.
JUis mocTpoeHusi NpOoQMIbHON NPOEKUUU JaHHBIX (QUIYp HCHOIb3YIOT
TOPU30HTAJIBHBIE W BEPTUKAIBHBIEC JIMHUU CBS3HM, 110 KOTOPBIM U OIPEACISAIOT
TOYKHM TI€PECeUeHUss OTBEpCTUs W  (UIypbl Ha  TPETbed  MPOCKIUU.
[Ipu moctpoeHun cedyeHus: GUrypbl IIOCKOCTbIO A-A, Ha (QpOHTaIBHOU
OPOEKIUU (UTYPBHI MPOBOMAST JOMOJHUTENbHYIO TOPU3OHTAIBHYIO JIMHUIO, a Ha
TOPU30HTAIBHON MPOEKIHMH CTPOSAT aHAJIOTUYHO MPEABIIYIIIMM YepTexkaMm Kpyr UiIu
MHOTOYTOJBHUK, Ha KOTOPOM ONPENENSIOT JIMHUU [EepeceYeHus] BHYTpPEHHEH
MOBEpPXHOCTH C TreoMeTpuueckor ¢urypoil. Pacceu€nnoe teno Qurypsl
LITPUXYETCS TOHKMMH JIMHHUSAMHU IOJ yIJIOM 45° C OAMHAKOBBIM PAaCCTOSIHUEM

MEKTY JIVHUSIMA pPaBHBIM 3.5 MM

(puc. 2).
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Eciu otBepctue B Tene wuMeeT UWIMHApPUYECKYIO ¢GopMy, TO Ha
(pOHTANBbHON MPOEKIMH MPOBOAST HECKOJBKO BCIOMOraTelIbHBIX JIMHUM,
NapajuleNIbHbIX OCHOBaHNUIO. OJTHA U3 HUX YepPe3 BEPXHIOI TOYKY TOPU30HTAIBHOTO
OTBEPCTHUs, BTOpasi — 4YEpe3 HIKHIOK, TPETh - 4YEpe3 CEPEAUuHY M HECKOJIBKO
JVMHUHN B MIPOMEXKYTKAX MEXKITY 3TUMU JIVHUSIMU.

Ha ropusoHTanbHON NpOEKIMU MPOBOIAT BCIIOMOTATENIbHBIE OKPYKHOCTH,
na KOTOPBIX MPH MOMOUIIM JIMHUM CBSI3M HAXOAAT MPOEKUUU TOYEK. DTU TOUKHU

COCJIUHSIOT JIeKaJIbHBIMU KPUBBIMU (puc. 3).

2. IlopsiioK BBINOJIHEHUS] Pa0OTHI:

2.1. [TosmyunTs 3aJlaHue y IPENOAaBaTEIs.



2.2.  Tlocrpouts TpU  TpoeKuud  (GUrypbl B TOHKUX  JIMHUSAX.
2.3. Ha (¢poHTampHON MNpoeKUUH  HU300pa3UTh  OTBEPCTHE, IPOBECTH
BCIIOMOTaTeIbHbIC TOPU30HTAIbHBIC JIUHUH.

2.4. C noMowpbO JIMHAM CBSI3M IOCTPOUTH HA TOPU3OHTAIBHOM MPOEKLIHMHU KPYT

W MHOT'OYTOJIBHUK u BU/T OTBEPCTHSI.
2.5. ITocTtpouts OTBEPCTHE Ha npodunpHOM IIPOCKIINH.
2.6. [TocTpouTth paspe3 A-A.
2.7. [IpencraButh paboty MPENOAABATEIIIO IS KOHCYJIbTAllUH.
2.8. O6Bectu JIMHUAA KOHTYpA, CHenaTh OCHOBHYIO HAJIITUCh.

2.9. [IpencraButh paboOTy Ha MIPOBEPKY.

BapuanTsl 3ananuii npuBeeHsl B auteparype ( 2 crp.142-150)

3. Bonpochl 1y1si CAMOKOHTPOJIA:

1. Kakue miockocTy mpoBOAST 4epe3 (PPOHTAIbHYIO MPOEKIHUI0 U B KaKUX
MecTax?

2. Kak ompenenuth TOYKM MepecedyeHUs (Urypbl U OTBEpCTUS, HA TO-
PU3OHTANIBHON MPOEKIUU?

3. Kak ompenenuth TOYKHM mepecedeHHs (GUIYpbl U OTBEPCTUS B IPO-
bunbHOM MpOeKIu?

4. JlomalHee 3aJ1aHue:

3aKOHYMTH BBIMOJHEHUE YEPTEXKA.

5. Pexomenayemas jiureparypa:

11.YekmapeB A.A. CropaBoYyHUMK IO YEpPUEHHIO: y4yeOHoe mnocolue s
cpennero npod. O6pazosanus 2018, 336¢.

2.benonoroBa H.A. HaueprartenbHass reomeTpusi: ydyeOHOE mocoOHe s
ctyaenToB 2018r 92ctp ObC Jlaub

3.bopucenko WN.I'. HWmxenepnas rpaduka. ['eomerpuueckoe u
npoekimonHoe yepueHue Cubupckuii denepanbubiii yauBepcuter 200ctp 2020
OBC Jlanp

4 NutepHer pecypchl-www.edu.ru



I'padpuyueckas padora NelQ

Tema: BrInonHEeHUE YepTeka ¢ MPOCTBIMU pa3pe3aMu, COCIUHEHUE BHUA C
paspes3om.

Heas padorbi: DopMUpPOBAaTH YMEHHUS BBINOJHATH MPOCTBIE Pa3pe3sbl
B OPTOrOHAJIBHOW MPOEKIUU U U30METPUUECKON ITPOECKIINH.

IIpoao/xuTENILHOCTD: 3 Yaca.

MarepuajibHOEe U JOKYMEHTAJbHOE 0O0ecnevyeHne:

4.1. UuauBuyaabHbIC 3aJaHUS.

4.2. MeTtonuueckre peKOMEH IallMU MO BBIMOJHEHUIO IPapUUecKoil paboThl.

4.3. ITnakatsl « [IpocThie pa3pessl ».

4.4. NMuadunsMm « Bunsl, pazpesbl, ceUeHUS ».

1. O01me TeopeTnyecKme MOJIOKEHHS MPH BHINOJHEHUHN PadOThI:

1.1. Pa3spe3bl:

Pa3pe3 - wn3oOpakeHHe MpenMera, MBICIEHHO PacCeuy€HHOro OIHOM WM
HECKOJIbKMMH IUIocKOCTsIMU. Ha paspese mokasblBaeTcsi TO, YTO IOJIYy4aeTcs B
CeKyllell TUIOCKOCTM W 4YTO pacnoyioxkeHo 3a Hed (puc. 1). Jomyckaercs
u300pakaTb HE BCE, UTO PACIIOJIOKEHO 3a CEKYIIeH IUIOCKOCTbIO, €CIU 3TO He

TpedyeTcs JUisl IOHUMAaHUS KOHCTPYKLMH npeameTa (puc. 2).

ST




Puc.1 Puc.2

Pa3pe3sl MOryT OBITh TOPU3OHTAIBHBIMH (pUC. 3), BEPTUKAIbHBIMU
¢poHTanbHbiMu  (puc. 1 w 2), BepTUKadbHBIMH HpoduiabHbIMU (puc. 4),
HAKJIOHHBIMH (puc. 5).
Haxonnsrit paspes momyckaercsi n300pakaTh ¢ MOBOPOTOM. B 3ToM cityuae K ero

n300pakeHuro J00aBIISIOT 3HaK (puc. 50).
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1.2. Paspe3sbl npocrthie:

[IpocThiM pa3pe3oM Ha3bIBAETCSA pa3pe3, MOJYUYEHHBIM OJIHOW CEKYIEeH
INIOCKOCTBIO (puc. 1, 2, 3, 4, 5).
l'opuzonTanpubie, GpoHTATBHBIE U MPO(UIBbHBIE pa3pe3bl MOTYT HAXOJIUThCS Ha
MECTE COOTBETCTBYIOIIMX OCHOBHBIX BUJIOB.

Ecnu cexymas MmIoCKOCTh COBNANAET C IJIOCKOCTBK) CUMMETPHUM JIETAIU B
L[EJIOM, a pa3pe3 PaCIOIOKEH B HEMOCPEICTBEHHON MPOECKIIMOHHON CBSI3U C BUJIOM
¥ OHU HE pa3JielieHbl KaKUM-THOO JAPYTHM HU300paKCHHUEM, MOJOKEHUE CEKYIIeH

IJIOCKOCTH HE OTMEYAeTCs M pa3pe3 HAAMKMCHIO HEe COMpoBOXKaaeTcs (puc. 2, 3, 4).



B ocTasbHBIX Ciy4asx IIOJIOKEHUE CEKyIleHd IUIOCKOCTH OTMEYaeTCsl JIMHUEH
CEYECHMS CO CTPEIKAaMH, YKA3bIBAIOLMMU HAMPABJICHHUE B3IJIAA, @ HAJ PUCYHKOM
BBIITOJTHAETCS. COOTBETCTBYIOLIAS HAIIMCh, YKAa3bIBAKOIIAS CEKYIIYH IUIOCKOCTh
(puc.5). Hannuch BeImonHseTCs OyKBaMHM KHUPWJUIMLBI HauuHas ¢ A u 0e3
nponyckoB (b, B,...). BykBbl cTaBiTCs CHapyXH OT CTPEJOK, MOKA3bIBAIOIIUX
HamnpaBiieHue B3risga. Pasmep OykB B 1.5 - 2 pa3za Oonbiie o003HaUeHUI
IIPOCTABJICHHBIX HA YEPTEKE.

[TomoxeHune cekylen IUIOCKOCTH YKa3bIBAaCTCsl PA30OMKHYTOM JIMHUEH.
Tonmuua nuHuM paBHa 1,5S, rrie S - ToNIMMHA OCHOBHOW JIMHUU; JJTMHA IITPUXOB
8...20Mm.

IITpuxu pa3sOMKHYTOW JIMHUM HE JOJDKHBI  II€peceKarb  KOHTYD
n3o0paxxkenus. [leprneHIMKyIsipHO K IITPUXaM CTaBATCA CTPEIKU, MOKA3bIBAIOIINE
HarpasiieHUE B3rsiAa. CTpenku HaXOMATCS HA PACCTOSIHUM 2...3 MM OT BEPXHETO
KOHIIAa IITpUXa JIMHUM cedyeHus. Pasmepsl crpenku Ha puc. 6. Benmnunna L He
MEHEE 2ZMM.

IIITpuxoBKa ceyeHus BBINOIHAETCS TOHKUMH JIMHUAMU. 11 MeTallia JMHUU
HAaKJIOHEHBl 10X yIIoM 45° ¢ mOpaBblM WM JIEBBIM HAKIOHOM. /Jlns npyrux
MaTepHUaJIOB BU/JIbI LITPUXOBKHU IIPUBEECHBI Ha puc. 7.
He mTpuxyrorcst npu npoaoiabHOM pa3pes3e CIUIOLIHbIE Ballbl, OCH, 0ONTHI, pEdpa

KECTKOCTH.

Eemaw
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Pa3pes, cimyxamuii [ BBIICHEHUS YCTPOMCTBA JAECTAIM B OIrPAaHUYEHHOM
MECTE, Ha3bIBAECTCSI MECTHBIM U OTPAaHUYMBAETCS BOJHUCTON JIMHUEN WIH JIMHUEH C
u3nomMoM (puc. 8). KoHIIbI JOMaHON JTMHUU BBICTYNAIOT 33 KOHTYp Ha 2...4MM. OTH

JJUHHUHW HE JOJIXKHBI COBIIadaTh C KaKUMHU-JIH0O JIMHUSIMHU I/I306pa)KCHI/I$I.
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Puc. 8

Ha omgHoMm wm300pakeHWU JOMYCKAETCSI COCIUHATh YacTh BHJIA W YacTh
paspesa. JIuHuM HEBUIMMOTO KOHTYpa Ha COCIUHSAEMBIX YacTAX BHUJA U pa3pesa He
MMOKa3bIBAIOTCA. BUI M pa3pe3 pasnaensroTcs JOMaHOW WM BOJIHUCTOM JIMHUEH
(puc. 8).

Ecnu coequHSIOT MOJ0BUHY BUIA U MTOJIOBUHY pa3pe3a, KaKIbli U3 KOTOPBIX
CUMMETpUYHas Qurypa, To pa3feisaiomei JMHUEH CITyKUT OCb CUMMETpHUU (pHC.

9), 3a HCKJIIOYEHHEM CIIy4yaeB, KOIJa OCh CHMMETPUU MPOCUUPYETCS JIMHHUEH

KOHTYpa
(puc. 10).
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OO6BIUHO pa3pe3 BBIMOJIHAIOT CIIPaBa U CHU3Y OT OCU CHUMMETPHHU.

1.3 AkcoHOMeTpHYEeCKAs] TPOEKIUSA:



Jletane B MpPSMOYIOJbHOM M30METPUYECKONM MPOEKIHMH H300pakarT C
yriaaMu MEXIy OCAMHU X, Y, Z paBHbIM 120 . PaboTa BBINOJHSETCS aHAJIOTUYHO
TEXHUYECKOMY pUCYHKY I'P Ne§, HO ¢ mpuMeHEeHnEM 4epTEKHOTO NHCTPYMEHTA U B
OnpeeIeHHOM MaciuTade.

JleTanb MBICIEHHO pAa3AENsIIOT Ha MPOCThIE TE€OMETPUYECKHE (DUTYpBI.
BrinosnHenne u3oMeTpuu reoMeTpuueckux Quryp paccmarpuBaioch B [P NeS.
Pa3pesbl Guryp BBINOTHSAIOTCA MapajuIeIbHO OCHOBHBIM OCSM HPOEKLUUHU X, Y, Z.

[Tpumep cmotpute Ha puc. 11.

= o Pﬁc.ll. J

2. llopsanok BeINOJHEHUS rpaduiyeckoii padoThbl:

2.1. Ilonyunts 3amanue y npenopaBarend. Kaxnas kaprouyka MMeEeET IBeE
NPOEKLMHU JeTanu. B mpaBoM HMKHEM YTy yKa3aHO Kakue pa3pe3bl HeoOXO0IuMO
BBIMIOJIHUTH B OPTOTOHAJIBHOM Y aKCOHOMETPUUYECKOW MPOEKIUH.

2.2. BBINOJHHATH JIBa MMEIOLIMXCS BHJA B TOHKHX JIMHUSAX U IOCTPOUTH
TPETUMN BUJIL.

2.3. BBINONHUTH CEYEHUE BUJOB COrJacHO 3afaHuo. [IpocraButh pas-
MEPHBIE JIMHUU Ha BCEX TPEX MPOCKUHUSIX.

2.4. ITocTponTh aKCOHOMETPUUECKYIO MPOEKIUIO IETAIA B TOHKUX JIMHUSX.

2.5. BpInosHATH pa3pe3 B AKCOHOMETPUYECKON MPOEKIIUH.



2.6. IlpencraBuTh pabOTy MPEnoaBaTeto sl KOHCYJIbTallUU.
2.7. O6BecTu MMHUM KOHTYpa. [IpocTaBUTh pazmMepbl. BBINOIHUTH OCHOBHYIO
HaJIKCh.

2.8. [IpencraButh paboTy JJ1s1 IPOBEPKHU.

3. /lomamniHee 3a1aHue:

3.1. 3aKOHYHUTDH YEPTEK.

3.2. llonroroButh popmat A3 st I'P Nell

4. Bonnpocskl 1Jisi CAMOKOHTPOJIA:

1. Korna He o603HavaeTcs MI0CKOCTh pa3pesa?
2. Korga He mrpuxyercs paspes?

3. Ilox xakuM yTrJjIOM BBIIOJIHSAETCS IITPUXOBKA?

4. Kak oTAensroT n300pakeHre BUJIa U pa3pe3a Ha OCHOBHOW MPOEKIUU?

5.PexkomMeHayemasi JJuTeparypa:

1.Uexkmape A.A. CnpaBoyHHK [0 4YEpuU€HUIO: ydeOHOe Tmocolue st
cpeanero npod. O6pazoanus 2013, 336¢.

2.benonoroBa H.A. HauepratenbHass reomeTrpusi: yudeOHoe mocodue st
cryaentoB 2013r 92ctp ObC Jlanb

3.bopucenko N.I'. UnxenepHas rpaduka. ['eomeTpuyeckoe U NpOEKIMOHHOE
yepuenne Cubupckuit penepanbasiii yauusepcuteT 200ctp 2014 3BC Jlanb

4. VaTtepHeT pecypchl-www.edu.ru

I'pagpuueckas padora Nell

Tema: BrilnonHeHHE YyepTeka CO CIOKHBIMU CTYIIEHYAThIM pa3pe3aMu.

Heas padorbl: @OpMUPOBAHME YMEHHU BBINOJIHATH JIOMaHble W

CTyIIEHYaThIE PpPa3pe3bl.



IIpoxoxuTebHOCTB: 3 Haca.

MarepuajibHOe U JOKYMEHTAJIbHOe o0ecneuenne padoThi:

1. MaauBuyanbHbIE 3a1aHUS.

2. Meroanueckue peKOMEHIAUK 10 BBITOJIHEHHO ['P.

3. Ilmakatel  « Paspe3 cnoxsbld cTyneHdarbeli », « Paspes
CJIOKHBIM JIOMAHHBIM ».

4. lnaduibm « Bunbl, paspessl, CEYSHUS ».

1. O0mue U TeopeTHYECKHE MOJI0KEHUS IIPH BHINOJHEHUN PadOThI:

CnoxHble pa3pe3bl TMOMydYalOTCsl TP CEUEHUM JByMs wid Oosee
miockocTsiMU.  CIIOKHBIA  pa3pe3 Ha3bIBAETCA CTYNEHYAThIM, €CJIM CEKyIIHe
IJIOCKOCTH TMapajuieNbHbl (puc. la), U JOMaHHBIM, €CJIH CEKYIIHE IJIOCKOCTH

nepeceKarTCs noj yTJIOM OOJIBIINM 90° (puc. 16).

gl
Puec. 1
Cekymryto IJTIOCKOCTh YCIIOBHO ITOBOPAYHUBAIOT OKOJIO JIMHUU
B3AUMHOTI'O nepecequHﬂ a0 COBMCILICHU A C IIJIOCKOCTBIO,

napajyieIbHbIX  KakoW-IMOO TUIOCKOCTHM — mpoekiuu  (puc. 16, puc. 2).
Bmecte ¢ TMIJIOCKOCTBIO TOBOpPAYMBAETCS PACIONOKEHHAass B HeWl ¢urypa
CEUYECHUS.

Jlomansbie pa3pe3bl MOryT ObITb (POHTANBHBIMH, TOPU3OHTAJIBHBIMU U

IPO(QHUIbHBIMHU.
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[Ipu HEoOXOAMMOCTH AOIYCKAaeTCsd MPUMEHSTh pa3BEPHYThIE pa3pe3bl. B

9TOM cilydac HalJ I/I306pa)KeHPICM IIoMeCmaroT 3HaK I10 pHuc. 3
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2. ITopsiioK BHINOJIHEHUSI PA0OTHI:

2.1. [TonyuuTts 3a/1aHK€ Y NPEMIOJABATEIS.
2.2. Tlpoananu3upoBaTh MOAy4YeHHOE 3ajaHue. OHO COCTOUT U3 4YepTEKEH

ABYX I[CTEU'IGﬁ. O,Z[Ha ACTAJIb CO CTYIICHYATbIM CCYCHUCM, BTOpAsd - C JTOMAHHBIM.

Kaxnas nerans gaHa B 1BYX IPOEKIUSIX. TPEThIO MPOEKIIUIO HE U300pakaTh.

2.3. BBINOTHUTH 4YEPTEXKHU ABYX JE€Taled B JBYX IPOEKIHUIX, B TOHKHX

JIAHUSX.
2.4. B cOOTBETCTBUU C 0003HAUYCHHBIMU B 3aJIaHUK CEKYIIUMH IIOCKOCTSIMU



BBITIOJIHUTD CJIO’KHBIE Pa3pe3bl, HAHECTU Pa3MEphI.
6.5. IlpencraButh paboTy Ha KOHCYJbTALIMIO MPENoAaBaTeNIo.
6.6. O0BECTH KOHTY]D JE€TAJIU, BHINOIHUTh OCHOBHYIO HAMHUCh.
6.7. [IpencraBuTh pabOTy Ha IPOBEPKY.

BapuanTsl 3ananuii npuBeieHsl B iuteparype ( 3 ctp.166-176)

3. Bonpochl 1yt CAMOKOHTPOJIA:

1. Kak moxka3bIBaeTCsa IMepexoj]i OT OJHOM IIJIOCKOCTH CEYEHHUs] K APYyrom?
2. Kak npoeuupyercsi ceueHre npu JIOMaHOM pa3pese?

4. lomaniHee 3aJjaHuE:

4.1. 3aKOHYUTH I'P Nell
4.2. IloaroroButs Gopmat A3 st ['P Nel2

[.YHekmapeB A.A. CopaBOYHHMK [0 YE€pUYEHUIO: ydyeOHOE MocoOue JJisi CPEeIAHETO
npo¢. ObpazoBanus 2013, 336¢.

2.benonorosa H.A. HaueprarensHast reoMeTpusi: yueOHOE TTOCOOHE IS CTYJEHTOB
2013r 92ctp OBbC Jlaub

3.bopucenko WN.I'. Mmxenepnas rpaduka. ['eomerpuueckoe M MPOEKIIMOHHOE
yepuenue Cubupckuii peaepanpubiii yausepcuret 200ctp 2014 OBC Jlanb

4 nTepHer pecypcbl-www.edu.ru

5.Pexomenayemas gureparypa:

1.UexkmapeB A.A. ChnpaBo4yHHMK [0 4YE€pueHHUIO: ydeOHOoe mocolue s
cpennero npod. O6pazosanus 2013, 336¢.

2.benonorosa H.A. HauepratenbHass reomeTpusi: ydeOHOe mocodue s
ctyaenToB 2013r 92ctp ObC Jlaub

3.bopucenko N.I'. UnxenepHas rpaduka. ['eomeTpruyueckoe U MpOEKIIMOHHOE
yepuenue Cubupckuii peaepansubiii yausepcuret 200ctp 2014 ObC Jlanb

4 nTepHer pecypcbl-www.edu.ru



I'padpuueckas padGora Nel2

Tema: BrllloJHEHNE YepTeka ¢ CCUECHUSIMMU.

Hean padorebi: DopMupoBaTh YMEHHS U300paxaTh CEUCHUS ICTAIICH.
Ipoxo/kuTenbHOCTH: 14. 30MHUH.

MarepuajibHOe U JOKYMEHTAJIbHOEe o0ecneyeHne padoThbl:

1. NnauBnayansHbie 3aJ1aHUsl.
2. Meroanveckue pEKOMEHIAIIMM TIO0 BBINOJIHEHUIO Tpauueckoil paboTHI.
3. [1makarsr: «  Ceuenus  », « Paspe3ssl u  cedyeHHUs  ».

4. Inadunbm « Bunbl, pa3pesbl CEYEHUS ».

1. O0mme u TeopeTHYeCKHE MOJO0KEHUS TMPH  BbINOJHCHUH

rpaguyeckoii padoThbI:

Ceuenue - wu300paxkeHue (GUTYPHI, MONYYAIOMIEHCS TIPH MBICICHHOM
pacceyeHnu MpeaMeTa OJHOM WM HECKONbKUMH IUIocKocTsiMu. Ha ceuenum

IMIOKAa3bIBACTCA TOJIBKO TO, YTO HAXOAUTCA HCIIOCPCACTBCHHO B ceKymeﬁ

IJIOCKOCTH, a BCE, YTO HAXOAMUTCSA 3a IUIOCKOCTBIO, HE Hu3o0paxkaercs (puc. 1).

Puc. 1.

CeueHusi, He BXOJSIIIIUE B COCTAB pa3pesa, pas3/iesisiioTcs Ha BbIHECEHHBIE (puc. 1) u
HajoeHHble (puc. 2). BbiHeceHHble ceueHUs MPEANOYTUTENbHBI; JOIYyCKaeTCs

pacrojaraTh B pa3pbIiBe MEXY YacTsMH Buja (puc. 3).
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Puc.2

KoHTyp BEIHECEHHOTO CeUeHHsI, BXOSIIETO B COCTaB pa3pe3a, n300paxaeTcs
CIUIONTHBIMU OCHOBHBIMU JIMHUSIMH, KOHTYP CJIOKEHHOTO - CIIOIIHBIMHA TOHKHUMH,
npuuéM KOHTYp M300pa)KE€HHUS B MECTE PAaCIOJIOKEHHUS HATOKEHHOTO CEYCHHS He
npepbIBaOT (puc.3).

Och cUMMETpPUHM HAJIO)KEHHOTO WJIM BBIHECEHHOTO CEYCHMSI YKa3bIBACTCS
MITPUXTYHKTUPHOW JHHUEH Oe3 00o3HayeHWs: OyKBaMH CTpEJIKaMH W JIMHUIO
CEYCHHS HE MPOBOJAT. J[7I1 HECUMMETPHUUHBIX CEYEHUI JTMHUIO CEYCHUS MPOBOAST
CO CTpeNkaMu, HO OyKBaMHU HE 0003HAYAIOT.

B o0miem ciydae mosjokeHue CeKyllel MIOCKOCTH W HAAMKUCh BBITOJIHSIOT
TaK xKe, KaK u TUISt paspesa (puc. Sa).
CeueHne MOXXHO pacmojaraTh Ha JFOOOM MeECTE TMOJIA 4YepTeka, a TaKkKe C

noBOopoToM (puc. 50).

4=
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Puc. 5



Ecnu cekymias mIOCKOCTh MPOXOJIUT YEpPe3 OCh MOBEPXHOCTH BpaICHUS,
OTpaHUYMBAIONICH OTBEPCTHE, TO KOHTYDP OTBEPCTHUS WM YIIIYOJICHHUS B CCUCHUM
MOKA3bIBAIOT MOJIHOCTHIO (pHC. 6).

Ecnmu ceuenne moirydaercsi COCTOSIIIUM W3 OTACIBHBIX YacTeH, TO CIEIyeT

NPUMEHHUTD pPa3pes

ERARTN;
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2. IHopsiaok BhINOTHEHNSI pa0OThI:

2.1. [Tonyunth 3aJlaHue y MpEnoaaBaTeIs.
2.2. N300pa3ute  3amaHHbBId  Banl B OPTOTOHAJIBHOW  TPOEKLUH.
2.3. Haueptuth 3alaHHbIC CEeUYeHUA BaJIA.
2.4. [IpencraButh paboty U1 KOHCYJIbTalluU IIPEIoIaBaTelo.

2.5. OOBecTm KOHTYp [J€Taldi W  BBHIIOJHUTH OCHOBHYIO  HAJIHCh.
2.6. IlpencraButh pabOTy HA TIPOBEPKY.
3. Bapuantsl 3a1anuii npuBeAeHbl B aurepartype ( 2 crp.177-185)

4. Borpochl 1)1 CAMOKOHTPOJIS:

1. Uem oTnuyaeTcsi ceueHue oT pazpesa?

2. Kak n3o0paxkaercst B ceueHUH MWIMHAPUYECKOE OTBEPCTHE?

3. Korna He 0603HauaeTcs MIOCKOCTh CEYEHUs?

4. Korga miockocts ceuenust 0003HavaeTcsi, a OyKBbI HE CTABSTCS?



5. JdomaiHee 3agaHue.

3aKOHYUTD YEPTEK ACTAIH.

6. PexoMmenayvemas Jureparypa:

1.UexkmapeB A.A. CropaBouyHUK TIO dYepueHHUIO: ydeOHOe TmocolOue s
cpeanero npod. O6pazoanus 2018, 336¢.

2.benonoroBa H.A. HauepratenbHas reomerpusi: ydeOHOE mocoOHe st
cryaentoB 2018r 92ctp ObC Jlanb

3.bopucenko  W.I'. Wnxenepnas rpaduka. ['eomerpuueckoe U
npoekuonHoe depueHue Cubupckuii ¢denepanbubiii yauepcuter 200ctp 2020

9BC Jlaup

4 NnTepHer pecypcbl-www.edu.ru

I'PAOPUYECKES PABOTA Nel3

Tema: BbINIONHEHHE 4YEPTEXKa C YIPOIIEHHBIM H300paXEHUEM Pe3bOOBBIX
COCIMHEHHM O0JITOM, IIMUJIBKOW U BUHTOM.

IIpoxoxkuTeIbHOCTB- 6 4acOB

1. IIEJIb 1 COAEP KAHUE 'PA®NYECKOM PABOTBI.

CoenuHenue neraneil B MalllMHAaX U MpUOOpax MOXKET ObITh HEPA3bEMHBIM U
pa3beMHBIM. B HEpa3heMHOM COETMHEHUH JEeTAIM HEBO3MOKHO PACCOCIMHUTH 0€3
VX NOBpexIcHUs. HepazbeMHbIE COCIMHEHHS NETaled OCYIIECTBIISIIOT CBapKOW,
MMaKOM,  KJENKOW, CKJICMBAaHUEM,  3alPECCOBKOM,  3aJIMBKOM W JIp.
PazbeMHBIMM HaA3BIBAIOT COEAWHEHUSA JI€TAJICH, MO3BOJISIIOIIME MHOTOKPATHO
COCMHUTD M PA3bEIMHUTH UX 0€3 MOBpekaeHUs. Pa3beMHbIe cOeTMHEeHNS JeTajei
OCYILIECTBIISAIOT Pe3b0OBBIMU M3ACIUAMU, IIMTOHKAMH, IUIUIIAMH, IITUGTAMHA U JIp.
B pa3zbeMHBIX COEAMHEHHUSX IIUPOKO UCIOIB3YIOT CTaHIapTHBIE pPe3b0OBbIE

KPCIICIKHBIC ICTAJIN: 6OJITBI, BHUHTBI, INIIMJIBKH, FaﬁKH, a TaKKC ACTaJIN AJId HUX



CTOIOPEHHUS: IITIJIMHTEI, pa3IuyHbIC II1aH0OFI, MIPOBOJIOKY.
BeimonHenne nmaHHOW  paboOThl  MpeaycMaTpUBAaeT H3YyYEHHE  CTYJICHTaMHU
CTaHJIapTOB HA OCHOBHBIE KpEIEKHbIE JeTalu, CIOCOO0B UX H300paKEHUs, a
TaKke MPUOOPETEHNE TIEPBBIX HABBIKOB KOHCTPYUPOBAHUS PE3bOOBBIX COCTMHEHUN
KaK OJIHOTO W3 BHUJOB IIUPOKO PACHPOCTPAHEHHBIX Pa3bEMHBIX COCIMHEHUH.
YMeHne TpaBUILHO KOHCTPYHPOBATh W HW300pakaThb Ha YEpPTEXKE pPe3bOOBHIC
COCIMHEHHS  HEOOXOAUMO  CTYACHTY B  JajbHEHIIEM TpU  U3YYCHUH
MAIIMHOCTPOUTENIBHOTO YEpUYCHMS, HAIpUMEp TMpPH BBIINOJHEHUU YEpTEKEH
COOPOYHBIX €IUHMIL, TTPH KYPCOBOM U JUIIJIOMHOM ITPOCKTHPOBAHHUH, a TAK)KE B €TI0
TAJIBHEUIIEH TPAKTUYECKON AEATEIbHOCTH.

B xoMruiekT pe3pO0oBBIX coequHeHu, BeInoyHsIeMbIX B ['P Ne B 13, BxomsT
CIEAYIOIIUE KpEMeXHbIe JeTanu: OONTHI, Tallku, [IAiObl, MIMUIbLKU, BUHTHI C
UWJIMHIPUYECKON U TOTAWHOM TOJIOBKOM.

BonTel mpencraBisitoT co00il pe3bOOBOM CTEPKEHb € TOJOBKOM. BonThl
OTJIMYAIOTCA APYT OT Apyra GopMol U pasMepaMu T'OJIOBKH M CTEPXHS, a TAKKE
TOYHOCTBIO M3TOTOBJICHHS. BOATHI MCHOIHEHHSA 2 U HCHOJHEHHSA 3 HUMEIOT O

MCpCTHU I MIIJIMHTA B CTCPIKHC UK I'OJIOBKC COOTBCTCTBCHHO.

bBoaTrel ¢ ECTUIPAHHOHM TOJOBKOW (HOPMAJIbHOW  TOYHOCTH)

IrocCT 7798 - 70 NUcnoanenune 1
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HomuHaneHbIi tuametp pe3sosl, d 20 22 24 27 30
[ar pe3sonl | Kpymnnbiii 2,5 2,5 3 3 3,5
Menkuii 1,5 1,5 2 2 2
Pa3zmep «mox kimou», S 30 32 36 41 46
Bricora ronosku, H 13 14 15 17 19

[InunbKkol Ha3bIBACTCAd UMIMHIPUYECKUM CTEPKEHb C METALIMYECKOU

pe3r00it Ha 000MX KOHIIaX.
ek 00IIeTO TPUMEHEHUS TTPETHA3HAYCHBI:
a) Il COEIMHEHHUS IBYX JeTalIed C TJIAJKUMHU OTBEPCTHUSIMH;
0) Mg TPUKpEIUIeHUs] JeTalei ¢ TIaJAKUMUA OTBEPCTUSIMH K JETald CO

CKBO3HBIMH HJIM HECKBO3HBIMH (TIIyXUMH) PE3bOOBBIMHU OTBEPCTHUSIMHU.

e
=
|

HInuiabKka ¢ BBUHYUBA€MOM KOHIIOM.

[Inuneka ans coemuHenus aetainedt ¢ rimaakumu orBepctusmu (I'OCT
22042-70. TOCT 22043-76) uMerOT OAMHAKOBYIO JJIMHY PE3bObI HAa €€ KOHIaX.

Jns stuxX mmuiek pe3pda MokeT ObITh Hape3aHa Ha Bced ee mHe L



[Inunbku a1 NPUKPETUIEHUS JETalu C TJaJAKAMH OTBEPCTHSIMH K JETalu C
pe3sooBbiMU oTBepcTusiMHu (['TOCT 22032...22041-76) uMErOT Ha KOHIIAX Pa3HYIO
JUIMHY pe3bObl. JlyinHa pe3nObl BBUHYMBAEMOTO KOHIIA MMUIbKU 11 3aBUCHUT OT
MPOYHOCTU MaTepuayia JeTajlu, B KOTOPYH BBUHUMBAETCS MIMUIbKa. OHA MOXKET
obiTh paBHa d; 1,25d; 1,6d; 2d; 2,5d (d - HOMHMHanBHBIN AuaMeTp pe3bObI).
Hampumep, ansi cTanbHbIX, OpOH30BBIX M JIATYHHBIX JETalled C JOCTaTOYHOMN
MJIACTUYHOCTBIO, a TAKXKe JJIsl JeTaliel W3 TUTAHOBBIX CILJIABOB PEKOMEHIYETCS
OpUMEHATh mMuibku ¢ 11=d a mus ;meraneil M3 JErKUX CIUIABOB - IIMUJIBKA C
11=2d un 11=2,5d

Jist Toro yToObl Tpu Pa3z0OpKe COEIUWHEHHUs IIMUIbKOW CBUHYMBAIACH
railka, a He BBIBUHUYMBAJIACh IINHWIbKA BMECTE C TallKOW, B Ka4ye€CTBE JJIEMEHTA
3aKJIMHUBAHUS MPUMEHSIOT cOer pe3bObl Ha BBUHYMBAEMOM KOHIIE IIMUIbKU. Ha
coere pe3pba MMEET HEMOJHBIM MPoduUIb, MOATOMY NPU BBUHYMBAHUHM HTOTO

Y4aCTKH IIIMHUJIBKU B pe3b6e BO3HHUKAIOT IMOBBIICHHBIC CHUJIbI TPCHU .

1. OnpenesieHne TaHHbIX 11 BbinoJHenus I'P.

[To pa3mepam, B3STBIM M3 COOTBETCTBYIOIIUX CTaHIAPTOB, HM300paKCHHUS
KPETIe)KHBIX JIETAJICH CTPOST TOJIBKO Ha pabodyux 4epTekax, Mo KOTOPhIM HX OYyIyT
W3rOTaBJIMBAaTh.

Ha ydeOHBIX uepTexax H300paKEeHHS PEe3bOOBBIX COEAWHEHUM CTPOSIT IO
OTHOCUTEJILHBIM pa3MmepaM, SBISIOMUMCS (QYHKIMSIMUA JuamMeTpa pe3bobl U
OKpYyIJISIEMbIE TIPU pacueTax A0 LEIbIX YUCEN. DTHU pa3MepPbl UCIOIB3YIOT TOJIBKO

AJIs1 TOCTPOCHU A I/1306pa)KCHI/I$I H Ha 4CPTCIKaX UX YKa3bIBATb HCJIb3A.

Pacuer 3j1eMeHTOB pe3b00BOIr0 coeIMHEHHUS.
d - HapyXHBIA TUAMETpP pe3bObI

Hr - BricoTa ronosku raiiku; Hr=0,8d

HO6 - BricoTa rojosku 6oira; H6 = 0,7d

D - nuamerp raiiku u rojgoBku 6oata; D=2d

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

a - BBICOTA IINMUJIBKY WM 00JTa Haj raiikon; a=0,3d



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

D - quametp maitosr; D = 2,2 d

HB - BricoTa rososku BuHTa; HB = 0,7d
DB - nuameTtp ronosku BuHTa; DB = 1,7d

Jnst coequHeHus: OONTOM HY>KHO OINPEAENIUTh HAPY>KHBIM JuaMeTp pe3bObl

(d): d=:0,9 do rne do — nuamerp OTBepCTUS B JIeTalid. 3aTeM BHIOpaTh
OJIOKaN M pasmep o CT COB 181-75.
Hekotopsie TUaMEeTPhI PUBEICHBI HUXKE:

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

3. BbluepuuBanue  ynpomIeHHBIX  H300pakeHMid  pe3b0OBBIX

coeINHEeHUu |

Ha c6opounbix ueptexxax mo 'OCT 2.3 15-68 pomyckaercsi BblYEpUUBATDH
KPEMNEXKHbBIC JIETAIN YIPOIIEHHO MO YCIOBHBIM COOTHOUIEHUSIM B 3aBUCHUMOCTHU OT
araMeTpa pe3nos d.

YrpouieHus cieayronme:

1. He nu3o6pakaroT dacku Ha raifke v IMIMUIbKe.

2. He nmnoxa3piBalOT 3a30p MeXAy [IINUAIBKOM W OTBEPCTHEM

IIPUKPEIJICHHOU JETalIu.

1. Pe3b0y n3o0pakaroT Ha BCel JUIMHE IIMUIBKH.

2. Ha Bune cBepXy Ha HIMUJIbKE HE MOKA3BIBAIOT PE3hOY.

3. Ha Buje cBepXy JI0nmycKaeTcsl He MOKa3bIBaTh MIaii0y.

4.  Jluauiro rpaHUUBl pe3bObl BBUHYMBAEMOTO KOHIIA  IIMWJIBKH

COBMEIAIOT C JIMHUEHN pa3ziesla CKPEIUIEHHBIX JETaJICH.

BpinonHUTh pa3sMeTKy B BHJIE OCEBBIX M LIEHTPOBBIX JIMHUM BHUHTOB Ha
IJIABHOM BHJIE U BUJIE CBEPXY.

[TocTpoeHne HaUMHAIOT ¢ U300paKEHUsI BUHTOB Ha rjiaBHOM Buje. [ToTalinas
rojioBka BUHTa nMmeeT yroia 90°. Bepx ronoBOK BHHTA BBIYEPUHMBAIOT HA OJHOM
YPOBHE C MOBEPXHOCTHIO jJeTanu. Pe3p0y HaHOCAT mo Bcell anune BuHTA. [1Immig

M300paKaroT JIMHUEH KOHTypa YJIBOCHHOM TOJIIMHBI: Ha TJaBHOM BHJE



BEPTUKAJIbHO, Ha BUJE CBepXy - Tnoa yriom 45° copaBa HajleBo.

Ha Bcex yeprekax HEOOXOUMO MPOCTABUTDH TOJIBKO pa3Mep METPUUECKOM pe3bObI.

4. CaMOKOHTPOJIb BHIIIOJJHEHHOH PadoThlI.

[Ipexne yeM npeacTaBuTh, BBIMOJHEHHBIM B TOHKUX JIMHUSIX YEPTEX AETAIH
Ha IIPOBEPKY MPENOIABATEINIO, CTYACHT JIOJKEH MTPEABAPUTEIIBHO IIPOBEPUTH €0
caMoCTOATENbHO. [IpH 3TOM ciietyeT npoBEpUTH:
1. BpImosHeHHE MPOEKIUI MIECTUTPAHHOM rallkul U O0JTa.
2. Hanuune n3o0OpakxeHU# CThIKa CKPEIUISIEMbIX JIeTallel U HalpaBJIeHHE
IITPUXOBKU B pa3pe3ax.
3. TlonmoxxeHue JUHUN, N300paXKkarolIei rpaHuUIly pe3bObl HA BBUHYMBAIOIIEM
KOHILIE IIIWJIbKA
4. wu300pakeHue pe3bObl Ha TJIABHBIX BUAAX 00JTa, MIMWIbKYA U TalKH.
5. TlpaBuibHOCTH U300paKEHHI BUJIOB CBEPXY.

6. Hanecenue Ha yepTexe BCEX HEOOXOIUMBIX Pa3MEPOB.

1.  Hanuectu uzo6paxkenue pe3nObl. YcinoBHo o 'OCT 2.31 1-68 pe3p0y
Ha CTEpKHE M300paKAIOT CIUIOLIHBIMU OCHOBHBIMM JIMHUSIMH IO HapyXKHOMY
JMaMeTpy pe3bObl U CIUIOIIHBIMU TOHKMMU 0 BHYTpeHHeMYy. PaccTosHue Mexzy
CIUJIOIIIHOW OCHOBHOM M TOHKOW JIMHUSIMA NPUHUMAKOT paBHbIM He MeHee 0,8 MM.
Pe3p0y HaHOCAT 1O Bcel JuiMHE crepxHs. Ha BHIle CBEpXy CTPOMTCS MPOEKIMS
LHIECTUTPAHHOM  TOBEPXHOCTM  TalKWM,  HMEIOMEW  BUIA  IPABHIBHOTO
[IECTUYTOJIbHIKA, BIMCAHHOTO B OKPYKHOCTH nuamerpa D = 2d. Ha Bune cBepxy
HEe N300pakaroT maioy, packy u pe3pOy 6omTa.

2. H3o0paxeHus coOeIMHEHUs MIMUIBKON PacloNOKUTh Ha MOJIE YepTexa
paBHOMEpHO. /[l STOro BHayaje ONpPENENUTh pa3Mepbl HUX TadapUTHBIX
IIPSAMOYTOJIBHUKOB 110 U3BECTHBIM pa3MepaM, BXOIAIIUX B COCAUHECHUE ACTAJIEU C
y4€TOM HEOOXOAMMOCTH BBIIEICHMS MOJEH i HAHECEHWsI pa3MepoB. 3aTeM
BBIITOJTHUTH PAa3METKY B BUJE OCEBBIX JIMHUM IIMWJIBKA U OTBEPCTHS MOJ IIIMHIBKY

Ha MCCTC I'JIaBHOT'O 1/13o6pa>1<eH1/15[ N OCHTPOBBIX JIMHUM Ha BHUIC CBCPXY.



3. [TocTpoeHue cneayer HauMHATH C BBIYEPUMBAHUSA B TOHKHUX JIMHUIX
n300pakeHHe MMUWIbKA Ha MECTe rjaBHOro u3zoOpaxkenus. Ha Beicote 1( oT
HIDKHETO TOPHA-IIMWIBKYA MPOBECTU TOPU3OHTAIBHYIO MpPsMYI0, KoTopas Oyaer
MPEJICTABIATh INIOCKOCTh Pa3beMa COCAUHIEMBIX JI€TaNECH. JTa JIUHUS MOKA3hIBACT

H KOHECL p€3B6BI BBHMHYMWBACMOI'O KOHIIA MUK 11.

——
I

VYrporeHHoe n300pakeHne COSTUHECHHS IIIMUITBKON

4. W3o0paxkeHue COEOUHEHMS BHHTOM paclioyiaraTb Ha II0JIE YepTexa
paBHOMepHO. CHauana ompeessieM pa3Mepbl MX rabapUTHBIX MPSMOYTOJIBHUKOB

10 pa3MepamM BXOJISIIUX B COCTMHEHUE JIeTaICH.
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BBI‘lep‘II/IBaHI/IG YIOPOUICHHOTI'O I/I306pa)KeHI/IH HCO6XOIII/IMO Ha4dyaTb C

bpoHTaIBLHOTO pa3pe3a, a 3aTeéM BBINOJHUTHL BHJ CBEPXYy, IIa KOTOPOM



IMECTNYTOJIbHUK BIIMCATb B OKPYKHOCTb AUaMeTpa 2d.
J_IeTaJII/I COCIMHCHUA OoonToM BBIYCPYUYHNBAIOTCA II0 YCJIOBHBIM COOTHOLICHUAM B

3aBUCUMOCTH OT AuameTpa pe3bosl d.

cgd

:II—.FE

YnpoiuieHHoe u3o0paskeHne coelMHEeHUs1 00JITOM.

BriuepuuBanue ymnpomieHHOTO HW300pakeHUsT HEO0OXOJMMO HadaTh C
GpoHTAILHOTO pa3pe3a, a 3aTeéM BBINOJHUTHL BHJ CBEpPXYy, Ha KOTOPOM
IECTUYTOJIbHUK BIIMCATh B OKPY>KHOCTb JTMaMeTpa 2d.

[Ipu BeIMoOMHEHNHU n300paxkenuii B I'P cnexyer ydects cineayromye 0COOEHHOCTH:

1. laiilky Ha TJIaBHOM UW300pa)K€HUH TPHUHATO TIOKA3bIBATh TpPEMs
TPaHsAMH.
2. ITo TTOCT 2.305-68 0GonThl, BUHTHI W IIMHJIBKH Ha IPOJOIHLHOM

paspese u300paxarloT HepacceueHHbIMH. [aiiky u a0y Ha
U300paXeHUsIX ~ pe3b0OBBIX  COCAMHEHMH  TakKe  HPHUHITO  IOKa3bIBaTh
HEPACCEYEHHBIMHU.

3. CkpemsieMble  JeTald  IWITPUXYIOT oA  yriioM 45° B pasHble
CTOpOHBI. HakJIOH IITPUXOBKKU OJHOM M TOM e JeTalnu JOJIKEH ObITh B OJHY U Ty
K€ CTOPOHY Ha Bcex HM300paxeHusix. OIMHAKOBBIM JOJIKHO OBITh M PACCTOSIHUE

MCKY JIMHHUAMU HITPHUXOBKU.



1. M300pakeHuss coeAMHEHHs OOJITOM paclojaraloT Ha TIoJie uepTexa
paBHOMEpPHO, JUIsI 3TOTO  HYXHO  ONpEAeNuTh  pa3Mepbl  TrabapUTHBIX
IPSIMOYTOJIBHUKOB IO U3BECTHBIM pa3MEPaM BXOJAIIMX B COCIUHEHUE JeTaneil u
Y4€TOM HEOOXOJMMOCTH BBIJICJICHUS TOJIEH JisI HAaHECEHHWs pa3MEpoB. 3aTeM
BBINIOJIHUTH PAa3METKy B BUJE OCEBBIX (TJIABHOE M300PAKEHUE) U LEHTPOBBIX (BUA
CBEpXY) JIMHMIA.

Ha mecte rmaBHOro BHJa M BHJA ClIeBa OT ONMOPHOW MOBEPXHOCTHU OOITa
OTJIOKHUTH BAOJL ocu Oonta pazMepsl 71, ?2 - TONIUHY CKPEIUISIEMBIX JeTalieH,
Sm- TtommmHy a6, Hr - BeicOTy Taiiku, 1 - gumHy Oosra.

Brimonauts n300pakeHue mainobl

5.PexoMenayeMas Jureparypa:

1.Uexkmape A.A. CnpaBoyHMK 1O 4YepyeHHUIO: ydeOHoe mocolOue s
cpeanero npod. O6pazopanus 2018, 336¢.

2.benonoroBa H.A. HauepratenbHas reomerpusi: ydeOHOE mocoOHe st
ctyaenToB 2018r 92ctp ObC Jlaub

3.bopucenko  WM.I'. Wnxenepnas rpaduka. ['eomerpuueckoe U
npoekinoHHoe yepueHue Cubupckuii denepanpubiii yHuBepcuter 200ctp 2020
ObC Jlanb

4 NnTepHer pecypcbl-www.edu.ru

I'PAOUYECKASA PABOTA Nel4

Tema:BrinonHnenue scku3a AeTainu, UMEIoNIel pe3pdy, ¢ pa3pe3aMu;
Hean padoThI: (dbopMupoBaTh yMEHUs BBIIIOJIHATH paboune
YepTeXKU JAeTallel «OT PYKU » U C TNPUMEHEHHEM 4YEePTEKHBIX UHCTPYMEHTOB.
IIpomosxuTebHOCTD: 4 Haca
MartepuaJibHOE M IOKYyMeHTaJIbHOe o0ecneuyeHue padoThbI:

l. Heranu C pe3b0oit U 0e3 pe3bOBI.

2. Metoauueckue peKOMEHAIIMK 10 BBITIOJHEHUIO paOOTHI.



3. IInakatel: « DJEeMEHTHI ,HCTaHeﬁ MalllUH », «HOp}I,IIOK 9CKU3HUPOBAHU).
4, ]_—[I/Ia(bI/IJIBMl « BpInojIHEHHE ACKHU30B I[CT&J'IGIZ », «TexHrKa BBIITOJIHECHMS

YepTEKA.

1. O0mMe U TeopeTHYECKHE MOJI0KEHNS IIPHU BbINOJHEHUH PadOThI:

1.1. YepTé:k u 3cKU3:

Yepréx JeTaan SIBISICTCS KOHCTPYKTOPCKHUM JTOKYMEHTOM.
Ecnu depréx BbImonHseTCS 0€3 UYepTEKHBIX HHCTPYMEHTOB B TJIA30MEPHOM
maciiraoe, TO OH Ha3bIBACTCS ACKU30M.
UIepTé>I< ACTaIM NpEAHA3HAYCH AJId €TI0 HCIIOJb30BaAHUA IIPHU HI3IOTOBJICHHU H

KOHTPOJIC A€TAJIN U JOJDKCH COACPKATH NCUCPIIBIBAIOINEC CBEACHUA O HEH.

1.2I'paduyeckas yacTp yeprexa:

I'padmyeckas yacTh [OJDKHA COJEp)KaTh MHHUMAJIbHOE, HO JIOCTaTOYHOE
KOJIMYECTBO H300paKeHUI (BUIbI, pPa3pe3bl, CEUEHUs, BBIHOCHBIE 3JIEMEHTHI),
HOJIHOCTBIO OTOOpaxaromux (GopMy JAeTaiau U BcexX €€ a1eMeHTOB. JKenaTenbHbIN
maciitad M1:1, narommii npencraBieHUe B JEMCTBUTEIBHBIX radapurax JeTallu.
Menkue sneMeHThl U300paxkaloT B MacimTabe yBenuuyeHus. KpymnHele neranu - B
macmirabde YMEHBUICHUS.
YnuHeHHble JeTand - 3TO JeTaau oOpadOTaHHbIE HA TOKApPHBIX CTaHKAX

M300pakaloT C OChIO MapaUIeTbHON OCHOBHOM HAIITHCH.

1.3®opma getajm u eé IJIEeMEHTDI:

Kakyto Obl criokHy10 popMy HE UMena JeTallb, KOHCTPYKTOP BBIIOJIHSIET €€
KAaK COBOKYITHOCTb IIPOCTEUIINX FEOMETPUYECKUX TEJl WM UX JacTel. Tak aerann
Ha pUC. | COCTOUT U3 IIEMEHTOB:
1) yceu€HHBIN KOHYC C OTBEPCTUEM;

2) UMIIMHID;



3) mapasienenumnes;
4) nBa mapajuieNienuneaa ¢ MUIMHAPUIECKON BBIEMKOM;

5) nBa MOJBIX MOTYIUIUHIPA.

Puc.1
Haubosee qacTo BCTPEYAIOIINECH DIIEMEHTHI neTajeu H Ux
HaNMEHOBAHUE MPOCTABJICHBI Ha puc. 2
=
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1.4 TexkcToBas 4acTh:
TekcTroBasg 4YacTh JIOJDKHA OBITh MUHUMAJIBHOW M BBIIIOJIHAETCI B TOM

ClIy4dac, CCJIM YKa3aHUs HCBO3MOKHO HWJIN H@HGJ’IGCOO6paBHO BBIPA3UTDb HA YCPTCIKC



rpadUyuecKd WU YCIOBHBIMH H300paKEHUSMHU TECT BBIMOIHSIECTCS MapayljieIbHO
OCHOBHOH Haamucu deprexa. ConepkaHue HOMHKHO OBITh KPATKUM W UYETKUM.
Texaudeckue TpeOOBaHUS U3JIaraloT MO MYHKTaM B TIOCIIE0BATEIIBHOCTH:

1) TpeGoBaHMs K CBOMCTBAM MaTepHalia, TEpMUUECKON 00paboTKe;

2) TpeOOBaHMS K KaUYECTBY, OT/IEIKE, TOKPBITUIO IIOBEPXHOCTH;

3) AOIyCTUMBIE OTKJIOHEHUS Pa3MEPOB.

Hanmucn oTHOCSTCS K OTHENBHBIM DJIEMEHTaM, BBITIOJIHSAIOTCS Ha JIMHUAX -
BbIHOCKaxX (puc. 3). Ecnm nuHuUs - BBIHOCKA TEpeceKaeT KOHTYp JeTal, OHa

3aKaHYMBAECTCS TOYKOM; €CIIU UIET OT JUHUU - CTPEITKOM.

Puc. 3

Pudnenne mns ympomenus m3zobpaxeHo wactuano. Ha puc. 3B mokaszana

ITOBCPXHOCTDH A, (0] KOTOpOﬁ B TCXHUYCCKUX Tpe60BaHI/I}IX MOXKET 6LITB JAHO KaKoH-
TO YKa3aHHC.
PugAacwue cemugmoe
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1.5 HaHeceHue pa3mepoB:

o f%

Puc. 4

KomuuectBo pa3MepoB Ha uepTexke OHKHO OBITh MHUHUMAJIbHBIM, HO
JIOCTATOYHBIM JIJIi M3TFOTOBJICHUS U MOCTpoeHusi jaeranu. He nmomyckaercs
MOBTOPEHUE OJTHOTO M TOTO K€ pa3Mepa, Kak Ha H300paKeHUU, TaKk U B
TEXHUYECKUX TPeOOBAHUSIX.

Ha puc. 3a nokazaHo, Korjaa cTaBaT pa3Mep pajanyca, Koraa JuaMerpa

Hanecenne pasmepoB miuockux ¢acok mokasaHo Ha puc. 3B. Hanecenue

yIJIOB - Ha puc.3e. HaneceHne pa3mMepoB MeX1y OAMHAKOBBIMHU 3JIEMEHTAMHU — Ha

puc. 33



Pa3mepbl OAMHAKOBBIX 3JEMEHTOB HAHOCAT Ha pa3pe3e OJIUH pPa3 ¢
yKazaHueM ux kosmuectBa (puc. 3m). Ilpu orcyTcTBHM pa3pe3a yKas3blBalOT Ha
BUJIE.

Pa3smepsl Moryr OBITH NpPOCTaBIEHBI LEMHBIM crnocodboMm (puc. 4a),
KoopJauHaTHBIM (puc. 46), komOuHupoBaHHBIM (puc. 4B). He pomyckaercs

HAaHOCHUTBL pPasMCpbl B BHUIC 3aMKHYTOI>'I e, KpomMeE Ciy4dacB, CCJIM OIWH H3

pa3MepoB yKa3zaH Kak CIIPaBOYHBIN (puc. 4r, ).
HenHoi Crocoo KoopanHaTHbii
crocoo KoMOnHnpoBaHHbIil c1ocod
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1.6. IIpenesibHbIE OTKJIOHEHHSI PA3MEPOB:
KoHCTpyKkTOp HaHOCUT Ha 4epTEX HOMHUHAIbHBIE pa3Mepbl, OTHOCUTEIHLHO

KOTOPBIX  OMNPEACNSIOTCS  TMPEAeIbHO  JIOMyCTUMBIE  pa3Mepbl  (puc.  6).
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Tak kak OTBEpCTHE BBINOJHATH CIOXKHEE, 4eM Bai (U3-3a OOJIbILEro
KOJIMYEeCTBAa MHCTPYMEHTA), KakK IMpaBUJIO, NMPUHUMAIOT CHUCTEMY OTBEpPCTHH, B
KOTOPOM ToJie JOMyCKa OTBEPCTHs onpeaensator OykBoi H. Bennunna kBanuTera B
y4eOHBIX pad0Tax MOXKET OBbITh MPUHSATA:

7-17151 TOYHBIX pa3MepPOB (TUJIb3a IWIMHAPA),

14-n1151 pa3mMepoB HU3KOM TOYHOCTH (OTBEPCTHUE MO OOJIT).

VY Bana jJid OCaaKy ¢ HAaTATOM - ;

JUTS TIOCAJKH € 3a30pOM - ;

JUTSL pa3MEPOB C HU3KOM TOYHOCTHIO — h14.

OO6mu1yro 3anuch B TEXHUYECKUX TPEOOBAHUSAX O HEYKa3aHHBIX MPEIEIbHBIX
OTKJIOHEHUSIX HECOMPSATraeMbIX pa3Mepax HHU3KOM TOYHOCTH BBIMOJHSIOT TaKUM

obOpazom:

1714

Hl4; h14; + 2

1.7. IIpenensHoe OTKJIOHEHUE (popmbIl pacmoIoKeHust

MOBEPXHOCTEM:

[IpencnbHble  OTKIOHEHUS (GOPMBI W PACIONIOKCHHUS IMOBEPXHOCTEH
YKa3bIBAIOTCS YCIOBHBIMU 0003HaueHus MU (Tabu1. 1 Tab. 2)

VYcnoBHble  0003HAYEHUSI  OTKIOHEHUM  (JOMYCKOB) YcnoBHbIe
o0o3HadeHUs OTKJIOHEeHUM (momyckoB)  (opmer moBepxHoctel (mo CT COB

386—76) pacnosoxeHus nopepxHocte (Boraepkka uz CT COB 386 —76)
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CriocoObI HAaHECEHMS MNpCaACIbHBIX OTKJIOHCHMH ITOKa3aH Ha pHuc. 7

d_ o ° lmui[n}
e il
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Puc. 7

[Ipyn yka3zaHuum B3aMMHOI'O PACIOJOXKEHUS MOBEPXHOCTEH ompenenstor 0azy, K

KOTOPOU OTHOCUTCSI OTKJIOHEHHUE PAcoJIOkKeHUs (puc. 7B).

1.8. IlllepoxoBaTOCTH NOBEPXHOCTH:

Jlaxxe  OTIOJMpPOBAaHHAs MOBEPXHOCTh MMEET MHUKPOHEPOBHOCTU. bosbias
IIEPOXOBATOCTh OBICTPO CTUPAETCS, YBEJIMYMBAs 3a30p B COCIMHEHUU JeTajeH,
Hapyuas TOYHOCTH paboThI.

I[J'ISI 0003HaYCHUS MEPOXOBATOCTHU IMPUMCHAIOTCA 3HAKH:

Puc. 8

Ha puc. 8a cnoco0 monyuyeHus 1mepoxoBaTOCTH He oroBopeH. Ha puc. 86-
MOBEPXHOCTh 00pa3oBaHa yAajlieHueM cios. Ha puc. 8B - moBepXHOCTh 00pa3yeTcs
0e3 CHATHS cios Marepuasa (JIUTHE, IITaMITOBKa U T.IL.).
Bricotra h paBHa BbicoTe 1mudp pasmepubix uucen: H=1.5..3h. Benuuuna
IIEPOXOBATOCTH YKa3bIBACTCSA MO MOJKOM 3HaKa. Eciy BeNWYuHY MIepOXOBAaTOCTH
HE YKa3bIBAIOT, MOJIKY HE TIPOBOJIST.

Hanecenue 3HaKOB MMOKa3aHO Ha puC. 9.
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IIpn yxa3aHuM OJWHAKOBOM IIEPOXOBATOCTH ISl BCEX IOBEPXHOCTEH W3IEIUSA
0003Ha4YeHHE LIEPOXOBATOCTH MOMEUIAIOT B MPAaBOM BEPXHEM YIIIy uepTeka (puc.
10). Pasmeps! 3HakoB u nudp npumepHo B 1.5 pasza Oosbllie 4eM y pa3sMepHBIX
qucesl Ha M300pakeHUH. 3HaK B CKOOKAaX O3HAYaeT, YTO BCE MOBEPXHOCTH, HE
uMerole 0003HAYeHHs, JODKHBI HMMETh IIEPOXOBATOCTh, YKA3aHHYIO Tepe[
3HaKOM B cKOOKax. Pa3Mepsnl 3Haka B ckoOKax paBHBI pa3MepaM 3HAKOB Ha U300pa-
KEHUH.

Yem BpIllIE TOYHOCTH PA3MEPOB, TEM HUKE WIEPOXOBATOCTh. [ng 6 m 7
KBaJUTETOB MOYKHO B3ATh WIEPOXOBATOCTh Ra=2.5MKkM. OTa BeIWYMHA HE BUIHA

HEBOOPYKEHHBIM TJ1a30M. E€ momywaioT Ha 0UM@OBAaIBLHOM CTaHKE, MOATOMY

BBIOMPAIOT IS OTIEJIBLHBIX MTOBEPXHOC-
TEH. OcraJibHbIE MTOBEPXHOCTH MOJTy4aroT C IEPOXOBATOCTHIO
Ra=5...20MxM.

1.9. CBenenust 0 MaTepuajiax:

OTHU CBeJEHUs 3aHOCATCA B OCHOBHYIO HaaMuch B rpady 3. Cepble UyTryHbI



BhITTycKatoTcst mapok 10, 15, 18, 20, 25, 30, 35. I{udpsl moka3sIBalOT Mpeaes
MPOYHOCTH Ha PaCTSKEHUE. [Tpumep o6o3nauenus: CU25 'OCT 1412-85
BricOoKkonpoyHbIii  4YyryH TpuMeHsieTcs it Oojiee OTBETCTBEHHBIX
neraneit. [Ipumep o6o3nauenus: BUS0 'OCT 7293-50
Cranu 00bIkHOBEHHOr0 KayecTBa u3rorasinuBaroTcs mo ['OCT 380-88 ecnu
Mapok OT 0-ifi 5o 6-ii. MoxeT ObIThb KuUIsSIeW (KH), MOJYCIOKOWHOW (IIC),
cnokoitHot  (cm).  Ilpumep  oOosnauenus: Ct3mc T'OCT  380-88
Cranp  yriepoaucras KayeCTBEHHas  KOHCTPYKUIMOHHAs  M3TOTaBIIU-
Baetca no I'OCT 1050-88 mapox 08, 10, 15, 20 u 1.n. Ywucno nokasspiBaer
CpellHee cojeprkKaHue yriepojia B COTHIX JOJAX mporeHTa. [Ipumep ob603HaueHUS:
Crany 45 TOCT 1050-88. JlerupoBaHHBIE CTaldu JIETUPYIOTCA Pa3IMYHBIMU
XUMUYECKUMHU 35ieMeHTamMu: XpoM (X), kpemuuii (C), mapranen (I'), Hukens (H),
menpb (J) u T.1.
[Tpumep o6o03nauenus: Ctans 651 TOCT 14959-79. Ilpu u3rorosineHuu u3

COPTOBOIo Marcpuajia 3alrChb AOJDKHA COJACPIKATb CBCACHUSA O COPTAMCHTC.

[Tpumep:

HIBesep 20-6 TTOCT 8240-89
Ct 3nc -2 I'OCT 535-88

TI'OCT 8240-89 - craBsAT Ha WIBeJLIEP
20 - pasmep BbicoThl mBemiepa. ['OCT 535-80 - crangapt Ha MpoKat COPTOBOM

CTaJy MapKH 3, MOJIYCIOKOWNHOM, KaTeropuu 2.

1.10. DckusupoBaHnme.

DCKM3UPOBAaHUE MTPOU3BOJIUTCS B ONPENEIEHHON OCIEA0BATEIBHOCTH, YTO
IPeI0TBPALIAET OLIUOKH.
1-n1 onepanus. OcmMmoTp JeTallu, ySICHEHUE Ha3HAYEHU4,

KOHCTPYKTHUBHBIX OCOOEHHOCTEH, BBISIBICHUE COMPUKACAIOIIMXCS MOBEPXHOCTEH C



JOPYTUM JETaJIIMU, IOBEPXHOCTEH, ITOJIy4aeMbIX 0€3 CHATHS CJIOSl METAJIA.

2-1 omepanusi. Hameuaercss unciao u300pakeHUM - BHUJAOB, pPa3pe3os,
ceueHuil. BpiOupaerca  rnaBHbBIA  BUA. [ 71a30MEpHO  yCTaHABJIMBAIOTCS
COOTHOILICHUS MEXIY pa3MepaMH JIETAJIN.

3-1 onepauusi. IloaroraBnuBaercss JsMcT OyMard B KIETOUYKY WIU
MUJUTAMETPOBKH QopmaTa A3 i A4, HaHOCAT O€3 TMHEUKH paMKYy IOJIA YepTexa
Y OCHOBHOM HAJIIHMCH, HAMEYAIOT IUIOLIAAU B BUJAE MPSAMOYTOJIBHUKOB HIIN OCEBBIX
JUHUM ¢ raOapUTHBIMH OTMETKaMH, IpelycMaTpuBas MECTO Ul pPa3MEpPHBIX

JINHUMN.

4-51 onepanus. CTpOHT TOHKHMMH JIMHHUAMU PBO6pamEHHH, HadyuHasA C
OCHOBHOM FCOMGTpH‘IGCKOﬁ (I)OpMI)I K3 4ucjia COCTAaBJIAIONIUX JCTAJIb. OKPY)KHOCTI/I

MOMEIIAI0T B TOUKaX nepeceueHus cetku (puc. 10a).

S5-1 omepamusi. YOeaMBIINCh B MPABWIBHOCTH HW300PAKEHUH, YAAISAIOT

BCIIOMOT'aTE/IbHbIE JIMHUW, OOBOAAT JIMHUM KOHTYpa, IWITPUXYIOT pa3pe3bl H

CCUCHUHI.
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6-s1 onmepanus. Hameuaror KOHCTPYKTOPCKHC 68.351, HaHOCAT BBIHOCHBLIC H

Pa3sMCPHBIC JIMHUMU. Hukakux M3MEpEHUM MpU 3TOM HE Opom3BoAdAT. PaccrosHue

MEXIy pa3MEpPHBIMHU JIMHUSIMU HE MeHee 1 0MM.

Hanocsar 3nakn mepoxosaroctu (puc. 10B).
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7-1 omepaumsa. [IpousBogsT oOMmep nAeTanu, BOHUCHIBAIOT pa3MEpPHBIE YHUCIA

mpudToM 5, mapameTpbl IIEPOXOBATOCTH. 8- omepaius. 3aroiHSIIOT OCHOBHYIO

HaOIInChb.

1.11. Yepréx neranu:

qCpTé)K ACTAJIM BBIIIOJIHAIOT II0 3CKH3Y MW OTJIMYACTCA TOJIBKO TEM, YTO

M300pakeHHE BBIOJIHIETCS B MacITale.

2. lTopanok BHINOJHEHUSA PA0OOTHI:

I'paduyeckne padboTbl BBLINOJHAKTCS B MOCJI€10BATEILHOCTH:

2.1. [Tosyunts JeTanb y IpenoaaBaTes.

2.2. BpIIOAHUATH  3CKU3 B TOHKUX  JIMHUAX  COMJIACHO  pasjeiy



2.3. IlpoctaBuThb  pa3MepHblE  JMHUA W  3HAKK  IIEPOXOBATOCTH.
2.4. Ilony4ynTh KOHCYJIBTALIMIO IPENOAABATENA O IPABUIBHOCTH BBINOJIHEHUS
ACKH3A.

2.5. OOBecTH KOHTYp JETaldM, BBIIOJHUTh IITPUXOBKY pPa3pe3oB, Mpo-
CTaBUTh pa3MepHbIe qyucia, 3aMoJIHUTh OCHOBHYIO Ha/JIUCh.

2.6. [IpencraButh paboTy MpenoaaBaTelio.

I'paguueckas padora Nel4 BbINOJHSIETCH MO OJHOMY M3 3CKH30B.

Beinosiasiercs padouunii yepTéx AeTajan B Macmrade.

3.Bonpocskl AJ1s1 CAMOKOHTPOJISE:
1. YUto Ha3wIBaeTCs ACTAIBIO?
2. UeM oTiMYaeTCsl 3CKU3 OT UepTexa JAeTaiu’?
3. B kakoii nocien0BaTeaIbHOCTh BBIIIOJIHICTCS ACKU3?
4. KakuMu cooOpakeHUSIMH PYKOBOJICTBYIOTCS IPU BHIOOPE TJIAaBHOTO BU/IA
neraau’?
5. W3 xakux cooOpakeHUil BHIOUPAIOT BETUYNHY IEPOXOBATOCTH?
6. I'me Ha AcKM3e yKa3bIBAIOT TEXHUUECKHUE TPEOOBaHUS?

7. UTo BXOIUT B CTPYKTYpY 00O3HAUCHHS MaTepuasa’?

4. /lomaiHee 3aaHne:

3aKOHYHTH 3CKU3bI U padOUnii YepTEXK.

S. PexoMeHnayeMas iuTeparypa:

1. TOCT 2.305-68. 1300paxxeHus - BUAbL, pa3pe3bl, CEUCHHUSL.

2. TOCT 2789-73. TlapameTpsl IEPOXOBATOCTH.

3. YexkmapeB A.A. CripaBOYHUK IO YEPUCHUIO: YyUeOHOE TTOCOOUE NIl CPETHETO
npod. O6pazoBanus 2018, 336¢.

4. .benonoroBa H.A. HaueprarenbHas reomerpusi: yueOHOe MocoOue s
cryaentoB 2018r 92ctp ObC Jlanb

5. bopucenko WN.I'. Unxenepuas rpaduxa. ['eomerpuyueckoe U MpOEKIIMOHHOE



yepuenue Cubupckuii peaepanbubiii yaupepcuteT 200ctp 2020 DBC Jlanb

4 nTepuer pecypcbl-www.edu.ru

I'paguueckas padora Nel7
Tema: «BpInosiHeHue YepTe:ka CBAPHOT0 COeIMHEHMS ieTajieiD)
IIpono/kuTenbHOCTH-4 Yaca
Heab padotel : Hayuuth cTyneHTOB HM300pakaTh CTaHAAPTHBIE CBApHbBIE IIBBI U
IPaBUJIBHO UX 0003HAYaTh, YATATh YEPTEIKU CBAPHBIX COCAMHEHUN.
['padmueckas paboTa BHIIOTHAETCS 110 MHAUBHUYAIbHBIM 33JaHUSIM
Ha (popMmare A4.

HpI/I BBIIIOJTHCHUHN YCPTCIKaA HCO6XO,Z[I/IMOZ

0 AaKCOHOMETPUYECKOMY H300pAKEHUIO BBIIOJIHUTh YEPTEXK B JIBYX
IPOEKIUAX (AKCOHOMETPUUECKOE N300paKeHNE HE IEpeUepUHBaTh);

~  OINpEAENHUTh KaKUE€ TUIIbI IIIBOB IPUMEHHUMBI B KOHCTPYKIUH (Ta0m.1);

~ HaHECTH YCJIOBHbIE 0003HAUEHHUS CBAPHBIX IIBOB COTJIACHO

I'OCT 2.312-12;

~ Ha YepTexke yKazaTh rabapuTHBIC pa3MephI.

2. CBapHble COeINHEHUS W HIBbI.

CBapHBIMI/I COCIUMHCHUAMU Ha3bIBACTCA COBOKYIIHOCTb I[@TEU'IGIZ,
COCAMHCHHBIX CBAPHBIM IIIBOM.

Paznuuarorcs cilIeayromme BHUIAbI CBApHBIX COCAWMHCHHUH: CTBIKOBBLIC,
HaXJICCTOYHBLIC YIJIOBBIC, TaBPOBBIC, TOPICBLIC. HCKOTOpBIC KOHCTPYKTHBHBIC

QJICMCHTLI IIBOB ITPHUBCACHEI B Ta6.]'II/II_[e 1.
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*B  oOo3nHaueHnn 1mudpa mocie OYKBbI TOKa3bIBACT KOHCTPYKTHUBHBIC

0COOEHHOCTH [IBA.

J1J1st mpOM3BOJICTBA CBAPOYHBIX padOT HA YEPTEKE JOJKHBI ObITh YKa3aHBI:



e MECTa PaCIIOJIOKEHHUS IIBOB;
o THII LIBA;
e €TI0 pa3Mepsl U JpYyrue JIaHHbIC.

MecTo pacnonoXeHusl IIBa TMOKa3bIBAIOT JIMHUENM -  BBIHOCKOM C
OJHOCTOPOHHEW CTPEIKOW, KOTOPYIO BBIYEPUYMBAIOT CIJIONIHOM TOHKOM JIMHUEH
tomuHon S/2 ...S/3. HakinoH NUHUM - BBIHOCKM K JIMHWM IIBA BBIITOJHSIOT IO
yrioMm 30... 600.

[1IBBI CBapHBIX COCAMHEHHU I U300pakKarOT:

- BUJUMBIH - CIJIONIHOM JIMHUEH TOJIIIUHOM S;

- HEBUIUMBIH — IITPUXOBOM JIMHUEH TOMIUHON S/2

O6o03HayeHne BUAMMOTO 11IBa MUIILYT HaJ MOJIKON, HEBUAUMOTO - MO/ MTOJIKOMH.
VYcnoBHoe 0003HaYEHUE 1IBA COCTOUT U3:

1. OGo3HauyeHusl cTaHJAPTa HA TUIBI U KOHCTPYKILIMU LIBOB.

2. bykBeHHO-IM(ppoBOro o00O3HAa4YeHUss Ba MO cTaHgapry (cm. tad. 1)

3. 3Haka ? W pa3Mepa Karera [0 CTAHAAPTy Ha TUIIbI U

KOHCTPYKTHUBHBIE€ 3JIEMEHTHI IIBOB.

4. Pazmepa [JIMHBI TPOBAPUBAEMOT0 Y4YacTKa M 3HAKOB PACHOJOKEHUS

IBOB  (JIs1 HPEPBIBUCTHIX IIIBOB)

5. BcnoMorarenbHbIX 3HaKOB (CM.puc.2)
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Puc1

Puc.2

O06o3HaueHne  cTraHgapra Ha  TUMNBlI  IIBOB  INPUHUMAIOTCS B
3aBUCHUMOCTH OT CItoco0a CBapKH.

Hexoropsie Buabl cBapku

Irocr Bun cBapku

52694-80 | Pyunas nyroBas




14771-76 | JlyroBas cBapka B 3alIUTHOM rase

11533-75 | ABroMaTtudeckas 1 rmojyaBToMaThueckasi cBapka moj GprocomM

15878-79 | KoHTakTHasa cBapka

bykBenHo-1ppoBoe 0003HAUCHHE IIBA 1O CTAHJAPTY JJIs PYUYHOM AYroBOM
ceapku ['OCT 5264-80 umeror BuA [id: CTHIKOBBIX coeauneHun — Cl1...C25;
Haxjectounbix — H1, H2,H3; yrnoBeix - ¥1...V10; taBpoBsix T1... T11 (cm. Tabm.
1).

ITo npyrum Buaam cBapku HyxHO cmoTpeTh ctanaaptel ['OCT 11 533-75;
14771-76 u ap.

3HaK W pa3Mep Karera IIBa TMpUMEHseTCS TMpu 0003HAYEHUU
HaXJICCTOYHBIX, YIVIOBBIX M TaBPOBBIX COeAWHEHUM. Pasmep karera - BenMYMHA
pacueTHas. B y4EOHBIX gepTexax ee MPUHUMAIOT paBHOM
MOJIOBUHE  TOJIIMHBI ~ CBapuBaeMblx  jaetasied. Eciam  geramu  pasHoit
TOJIIMHBI - BEJIMYCHY KareTa BBIOMPAIOT IO JCTAIM C MEHBIICH TOJIIHHOM.

BcmoMorarenbHple 3HAaKM YKa3bIBAlOT HAa TPEOOBAaHUS K BBIMOJTHEHUIO

cBapHOro msa (cM.1abi.3). BenuurHa 3HaKOB COOTBETCTBYET pa3mepy wmipudra Ha

YepTexKe.
Tabmnuia 3
f BenomorarensHbrin ] Inagenne . Pacnonoxerie
J IHAK ([ BCIIOMOraTeJbHOr¢ | BCNOMOTATENBHOrS |
| | IHAKA 5' IHAKA OTHOCHTEIhHO |
; 'I, ! NOJAKH |
E _C)_ 1; “y CHJIEHHE TIE3 CHATD : Wkl /_‘
L | W _
I 1 i
| } IMlor  BemMIOMHMTR  TIpH | :] :
| —I : | MOHTAXE H3Je/LY |
i J
! MEBHCIRDT  C
i / ML oadzedner) | / anu 7




g z IIlor  nNpepRBHCTEIH cl
: IAXMATHEIM
4 HA?H g
! PACNONOEEHHEM |
| 1lIoE no 3aMKFYTO JTHHIH l
|
Hloe 1m0  He3aMRHYTOH —] T —

| = =N,
i | Harmtest mrea 06paboTars |

!!c IDIABHEDM MepexopoM K| Ay
; (O : 5Gcnﬂnnm.ry MeTaTy UaLl //'“'—-!

f ' |

|

Ipindep ycnoBHOrO 0OOZHAIEHHA

[OCT5264%-80-T5-N6-50 2100

Puc.3

Pyunast nmyroBasi cBapka mo 3aMKHYTOMY KOHTYPY; COCIMHEHUE TaBpPOBOE;
KareT mBa 6 MM; IIOB InaxmartHblM, mgauHoM 50 MM ¢ marom 100Mm.
[Ipu HanM4MKM Ha YepTekKE OJJMHAKOBBIX IIIBOB, 0003HAUCHUS] HAHOCST HA OJHOM M3
IIBOB M CTaBAT €ro HoMep. Ha monkax Takux k€ IMIBOB YKa3bIBAIOT TOJBKO HOMEDP

mBa (cM. puc.4)

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

NSRRI

Fuc.d




3. llopsinok BImoJiHeHus I'P

3.1. Ha akcoHoMeTpruyeckoM H300pakeHUH BHIOPATH TJIaBHBIN BU, T.€. BU/,
JAOIINI HauOoJIbIlIee MPEICTaBICHUE 00 U3/IEINH.

3.2. Paszmernutn oJie
yepTeka HAHECEHHEM TabapUTHBIX MPSIMOYTOJILHUKOB TJIABHOTO BHAA U BUJA
CBEpXY.

3.3. IIpousBecTy aHAINU3 U3JETUS JJIA BBIABICHUS AETANCH, U3 KOTOPHIE OHO
COCTOWT, U BBIUEPTUTH JICTAJIH.

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

3.5. Ilo tabauie 1 onpenennTs BUJ COSTUHEHUS U €0 0003HaUECHHE
Hudpst mocne 6yKB NPOCTaBUTH:

- 1718 CTBIKOBBIX - C6; 115 HaxjaecTouHbix — H1;

- IS yTJIOBBIX — Y 6; i TaBpoBbIX — T3.

3.6. BoiOpaTh BelMuMHY KaTeTa CBapKH (cM. pazzien 2)

3.7. 1o Tabauie 2 BHIOpATh BCIIOMOTAaTENbHbIE 3HAKU

3.8. IIpocTaBuTh Ha YepTEKEe 0003HAUCHUE CBAPKH (pa3Mepbl U3ICIHS HE
HAaHOCHUTb)

3.9. 3aganus Ha I'P 17 (cMm.nipunosxenue 1)

Jaganue

QLT5264-80-H1-N3

(] N
e

JOCT5264-80-Y6 ,‘,/ fﬂfTSQéq-gg_Tg-&f

A
[ -

P LT LA L L LT ]

T;‘l [' | Puc, 5




5. Pekomenayemas sureparypa:

3. UexkmapeB A.A. CripaBOYHHUK I10 YEPUCHHUIO: YUEOHOE MTOCOOHE JIJIsi CPETHETO
npod. Obpazosanus 2018, 336¢.

4. .benonoroBa H.A. HaueprarenbHass reoMerpus: ydyeOHOe MocoOue s
ctyaeHToB 2018r 92ctp ObC Jlanb

5. bopucenko NU.I'. Unxenepnas rpaduxa. ['eomeTpruyeckoe U MpOEKIIMOHHOE
yepuenrne Cubupckuii peaepansubiii yausepcuret 200ctp 2020 SbC Jlanb

4 IaTepHet pecypchl-www.edu.ru
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I'paduueckas padora Nel6
Tema: Yeprex 3ybuaToro koyeca
Hea»  pabGorer:  [lo3HakOMHTBCS € TOPAIKOM  pacyera  DJIEMEHTOB
UUIMHIPUYECKOr0 3y0UaToro Kojeca U HayquTCs BBIMOJIHATh ICKU3 KOJeca.

Bpems Ha pa0ory: 4 akageMHYECKUX Yaca.

1. TeopeTnueckoe 000CHOBAHME BbINOJIHEHUS PA0OTHI.

[ununaapuueckas 3yduaTas nepenada NpuMeEHseTcs JUIsl llepe/ladi BpalleHus
OT O/IHOT'O BaJja K IpyroMy, KOT/1a UX OCHU MapajlieabHbl.

PaccMoTpuM TepMHHBI, OIpeneNeHus U OO003HAYCHHUS, XapaKTepU3YIOIIHe
3ybuarsie mnepenaun (OCT 16530-83, 16532-70). OcHoBHBIMH pabOYMMU
alieMeHTaMu 3y04arbix Kosec (puc.l) sBASIOTCA 3y0bs - BBICTYNBI Ha KOJIECE,
nepearone IBUKEHUE IOCPEACTBOM B3aWMOJEUCTBUS C COOTBETCTBYIOIIUMHU
BBICTYIIaMH JIPYTOTO KOJIeca.

Oxkpyoicnoul denumenvHwvlll wiae P, - 3TO pacCTOSHUE MEXIY OJIHOUMEHHBIMU
npoUIIMU COCEAHUX 3YObEB 10 AyTe JUIMTEIbHONW OKPYKHOCTH.

OCHOBHBIM MapaMeTpoOM 3y04aToro Kojeca SIBISETCS MOOYIb m - JIMHEHHas
BEJINYMHA B TH pa3 MEHbIIE JEIUTEILHOTO 1ara, T.e.
m=P/7T.

CraHpapTHbIE 3HaYEHUSI MOJLYJIsl IPUBEEHBI B Ta01. 1

Okpy»Hocmb
eepluliH 3ybrea

HenumensHad
OKPYKHOCIMB I

Puc. 1



Ta6nuna 1 Moaynu 3y6uateix nepenad, mm (FOCT 9563 - 60**)

41 |1 125 5|2 25 3 4 5 6 |8 10 (12 |16

20 |LI2S (1375 |5 1225 1275 |35 145 |15 |7 9 11 {14 |18

JenumenvHnas nogepxHocms (OenumenvHas OKPYHCHOCMb € ouamempom d) -
MUJIMHAPUYECKAss TIOBEPXHOCTh 3yO04aToro KoJieca, SBISIOIIascs 0a30BOW Mpu
oTpe/ielIeHUH 3yObeB U UX Pa3MEPOB:

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

JlenuTenpHas

vicomoul h, - 3TO 4acTh 3y0a, 3aKIIOYEHHAsT MEXIY JeTUTEIbHON
MMOBEPXHOCTHIO ¥ TIOBEPXHOCTHIO €r0 BEPIIUH, /1, =M.

Hooicka 3yba evicomoti hj— 3T0 4acTh 3y0a, 3aKIIFOUEHHAsT MEXKITY
JEIUTEILHON TOBEPXHOCTRIO BIAUH, hf=1,25m.

Bvicoma 3y6a h - smo paouanvhoe paccmosinue mencoy no8epxXHOCMAMU
BePULUH U BNAOUH,

h=(ddy/2, via h=h,+hf=m~+[,25m=2,25m.

Ilosepxnocmu eepuiun (OKpysCcHOCmb 8epuiun ouamempom d,) —
[IUIHHIPAYECKas TTOBEPXHOCTh, OTPAaHUYHUBAIOINIASI 3YObsl CO CTOPOHBI,
MIPOTHUBOITOJIOKHOM TelTy 3y0UaToro Koyieca,

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

Ilosepxnocmv  6naoun (oxpysxcnocms 6naoun ¢ ouamempom df) — 3TO

UJIMHAPUYECKAs TOBEPXHOCTh, OTACISIONMAst 3yObs OT Tena 3y0uaToro koJeca,
d/=d-2h, imm df=d-2hf=mz-2,5m —m (z-2,5).

Oxpyoichas moawuna 3yo6a S; - 3TO pacCTOSTHUE MEXIy NpoduisaMu 3yda 1o

JyTe IEJUTEIbHON OKPYKHOCTH,
Si=P/2=0,57tm.

Oxpyorcnas wupuna enaounvl C; — 3TO PaCCTOSTHUE MEXIAY COCETHUMU

poQIIsIMHU 3yOBEB TIO TyT€ NEIUTEIBHON OKPY>KHOCTH,

=S



MN300pakenne UMIMHAPHIECKUX 3y0UaThIX KOJIEC

[IpaBuiia ycinoBHOro obo3HaueHus: 3youateix koisiec onpeaenser 'OCT 2.402-
68:

L. OkpyXHOCTH ¥  OOpa3yroulMe I[OBEpXHOCTEH BEpIIMH 3yObeB
M300pakaroTCs OCHOBHBIMU JIMHUAMHM (pHC.2).

2. OkpyxHOCTH U 00pa3yroniue TMOBEPXHOCTEH BHAIUH 3yOheB B
pa3pe3ax M CEUCHHSX BBINOJHSAIOTCS OCHOBHBIMHM JIMHHMSIMH, Ha BHIAX MX
JIOITYCKAeTCs MOKA3bIBaTh CIUIOUIHBIMA TOHKUMHU JIMHUAMU (puUc.2).

3. JlenuTtenbHbIE OKPY>KHOCTH M 00Pa3yIOIINE AeTUTEIbHBIX

MOBEPXHOCTEN M300pakaroTCsl INTPUXITYHKTUPHBIMU TOHKUMU JIMHUSIMU (pUC.2).

[losepxHocmb LlenumensHas
6epuitH r108ePXHOCMb
Y

lNosepxHocmb 8rnaduH

Puc. 2

4. Ha rnaBHOM wu300paxkeHMM 3yOdarbie Kojieca BBIMOJIHAIOTCS MOYTH
Bcerja B pa3pese. Ecnu cekyias IiocKocTh IPOXOAUT Yepe3 OCch 3y04aTroro Kojeca,
TO 3yObs MOKA3bIBAIOT HEPACCEUCHHBIMU HE3aBUCHUMO OT YTJjia UX HaKJIOHA.

5. Ecnu HeoO6xo1uMo mokasaTh HalrpaBlieHUE 3yObeB, TO BOJIM3U OCH KoJieca

HAHOCAT TPU CIUIONTHBIC TOHKHE JTMHUHU C COOTBETCTBYIOIIMM HAKJIOHOM (puc.3).

[IpaBuna BBITONIHEHUS PAabOUYMX YEPTEHKEH HUITUHAPUUYECKUX 3yOUaThIX KOJIEC
ycranaBinuBaeT [[OCT 2.403-75*. B cOOTBETCTBUU C HUMH B MPABOM BEPXHEM YLy
yepreka MPUBOAUTCS TaOJMIAa MapaMeTpoB 3y04aToro BEHIA, COCTOAIIAs M3 TPEX
qyacTei, pas3ienseMblX OCHOBHBIMHU JIMHUSMH: TI€pBas 4YacTh COJEPKUT OCHOBHBIC
JTaHHBIC (71 U3TOTOBIICHHS ), BTOPAs - JaHHBIC SIS KOHTPOJIA, @ TPEThS - CIIPABOYHBIC

JTaHHBIE.



Mnovne m (1)
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Puc. 3 ~ Puc. 4
OCHOBHBIE JaHHBIE BKIIIOYAIOT B Ce04:
1. Moayns ('OCT 9563-60*%*). Jlyig BeHUA ¢ NpAMbIMU 3yObsIMH -MOJIYJIb M,

a JUIsl BEHIIA C KOCBIMU 3yObSMH - HOPMaJIbHbII MOAYJb T, WU TOPLIEBOW MOIYJb

m;.

2. Yucio 3yOneB z.

3. VYron HakioHa 3y0a (34 UIsl KOCBIX M MIEBPOHHBIX 3yOBhEB.

4. Hampasnenne nuHuMu 3y0a (mpaBoe WM JIEBOE JUISI KOCHIX 3YOBbEB H

IEBPOHHOE JJIS IIEBPOHHBIX ).

S. NcxonHblit KOHTYp (CTaHIAPTU3UPOBAHHBIN - OMpEAENIeTCs] CChUIKOW Ha
COOTBETCTBYIOIIUN CTaHAApT; HECTaHJAPTU3UPOBAHHBIN- yrIIOM TpoPuis a,,
KO2((PHUITMEHTOM BBICOTHI TOIOBKH fy, KOIPPUITMEHTOM pagrabHOTO 3a30pa Co U
paanycoM 3akpyriaeHus [7;).

6. Koaddurmentom cmeniennst HCXOAHOTO KOHTYpa £, B JOJIIX HOPMATBLHOTO
MOAYJIA C COOTBETCTBYIOIIUM 3HAKOM.

7. Crenenbp TouHoct u Buja conpspkeHus (OCT 1643-81). Cranpapr
yctaHaBimuBaeT 12 cremeHedt tounoctd (1 ...12), miecThb BHJIOB COMpPsHKEHUUN
kojec u nepenad (A, B, C, D, E, H) u BoceMb BUI0B TOMyCKOB Ha OOKOBOM 3a30p

(h, d, c, b, a, Z, Y, X). st Ka)k101



CTENIEHN TOYHOCTH YCTAHOBJIEHBI TPHU HOPMBL: IO KHHEMATUYECKOW TOYHOCTH,
TUTAaBHOCTH PabOThI, KOHTAKTy 3yObeB KoJiec U nepenad. Hampumep, 3anuch 8-7-6-Ba
I'OCT 1643-81 o3Hauaer, 4TO »JTa INepegadya CcoO CTENEHbD & MO HOpMaMm
KMHEMaTH4eCKOM TOYHOCTH, CO CTENEeHBI0 7 MO HOpMaM IUIABHOCTU pabOThI, CO
CTEIEeHbI0 6 TT0 HOpMaM COTMPSDKEHUM KoJiec B 1 BUIoM foITycka Ha OOKOBOII 3a30pa.

Bo BTOpO#i yacTy TabaUIbI TApaMETPOB MPUBO/ISAT:
JlaHHble Ay KOHTPOJsS  TOJNIIMHBI  3y0a  COOTBETCTBYIOIIMM  METOOM:
nmo jgnuHe oOmed Hopmaimm [, pasmMepy M U3MEpUTENBHBIX  POJIMKOB,
TolmMHa 3yba 1o  xopme Sy, a TakkKe  HOPMBI  TOYHOCTH  TIO
COOTBETCTBYIOIIEMY CTaHIAPTY U T.1.
B tpetbeit yacTu TabauUIBI MApaMeTPOB MPUBOJIAT:

8. JuameTp nenuTenbHol OKpyKHOCTH d.

9. [Ipoune cripaBoYHbIC JaHHBIC, HAITPUMED LT 3alEIIJICHUs, X0 3y0a 1
pa3Mephbl JIEMEHTOB 3y0a JJi1 KOHTPOJIA.

Huxe Tabnuiibl mapaMeTpoB MPUBOJATCS TEXHUYECKHE TPEOOBAHMS.

[Ipumep BbITIONIHEHUS Pa0OYEro YepTeka IMUIMHIPHIECKOTO 3y04aToro Kolieca
npuBefeH Ha puc. 4.135. ['maBHoe wu300pakeHHE KoJieca TMPEACTABICHO IOJHBIM
(GpOHTAILHBIM pa3pe3oM, a Ha BHUJE ClieBa M300paXEHO OTBEPCTUE B CTYIHIIE C
nazoM (uumnamu). Ha deprexke ykas3bpIBarOT: JAUAMETP OKPYKHOCTH BepIIMH d;
mupuHy 3yOuatoro BeHna b; pasmep ¢dacok cx45° u paguychl 3aKpyTJICHHI;
IIEpPOXOBATOCTh OOKOBOM MOBEPXHOCTU 3yObeB V W pabouuit npoduib 3yda (mpu

HEOOXOIMMOCTH).

2. ITopsAIOK BHIMOJHEHUSA ICKU3Aa HIWINHAPUYECKOI0 3y0UaToro KoJjeca ¢
HATYPbI
2.1 U3meputh AaMeETp OKPY>KHOCTH BepIINH d, U MOJCYUTATH YHCIIO 3YObEB Z.
22 OmnpenenuTh 3HaueHUE MoAyis no ¢opmyne m d/(z+2). PacuerHoe
3HAUEHUE OKPYTIUTH (JIydile B OOJBIIYIO CTOPOHY) J10 OJMKaMIIero cTaHJapTHOTO
3HaueHus (cM. Taoi. 1).

23 PaccuurtaTh Bce mapameTphl 3y0UaToro kKoseca:



YTOYHEHHBI JTUaMeTp MOBEPXHOCTH BepmuH 3yOneB d,— ffl /(z+2). Jlmametp
JIENUTENIbHON OKpYyX)HOCTH d—fflZ. JlnameTp MOBEpXHOCTU BIaauH 3yObeB d/ ffl(z-
2,5). Beicora 3yb6a k=2,25m BpicoTa rosioBku 3y6a h,—/fl

Bricora Hoxku 3y0a hf™ 1,2'5ffl.

2.4 Tlo nomy4eHHbIM JIaHHBIM BBIIOJIHUTH ICKU3 3y0UaTOro Kojeca.

IIprMep BBIIOJHEHMS ICKHA3a HA PUC.S.
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3. PexoMeHayemasi JJuTeparypa u mocoous

3.1 TOCT 16530-83, 16532-70-TepMuHBI, ONpeACIICHHS W 0003HAYCHUS,
XapaKTepU3yrome 3youaTele nepeaadmn.

32TOCT 2,403-75 - nmnpaBuja BBIIOJHEHHS  pabo4yMX  yepTeKei
WJIMHJIPUYECKUX 3yO0UaThIX KOJIecC

3.3 A.M. bpoxckuii, Uuxxenepnas rpaduxa, M. ACAJIEMA, 2004



I'paduueckas padoraNel7
Tema. «YepTek HHIHMHAPUYECKOH MPAMO3Y00ii 3y0UaToil nepegavam,
Hear  paGorbl.  PopmupoBaHue  yMeHMl  u300paxaTh  MOpsMO3yOyio
UJIMHAPUYECKYIO Mepeady co IIMOHKOM.
MarepuajibHOE M TOKYMEHTAJIbHOE o0eclneyeHue:
1. Meroauueckoe rnocooue TU1sL BBITOJIHEHUS paboTHhI.
2. IlmakaTel: « OneMeHTBHl 3y04aToro mpsiMO3yOOro koseca »,
«3ybuaras LHAJIMHIpUYECKAs repenayay.

3. Pa3nuuHble BUABI 3y0UaThIX KOJIEC,

1. OO0mue u TeopeTHYECKUE MOJT0KECHUS MO TeMe padoThI.

[Mumuuapuueckas 3yOvaras nepenaya MpUMEHsETCs i Mepeayu BpalleHUs
MEXAy MapauiebHBIMU BaJlaMU C BHEIIHUM WJIM BHYTpEeHHUM 3aieruienueM. Koieca
OBIBAIOT MPSIMO3YyOBIe, KOCO3yObIe U IMIEBPOHHBIE.

Koneco ¢ MeHbIIMM 4YuCIOM 3yObEB Ha3bIBA€TCS IIECTEPHEN, a ¢ OOJBIIUM-
kosiecoM. [Ipu onrHakoBOM uncie 3yObeB, IIeCTEpHEN Ha3bIBAETCS BEIYIIEE KOJIECO.
[lecrepus MMEET UHJEKC 1, a KOJIeCO-2.

Konéca kararcst oqHO 1Mo ApyroMy 1o HavajabHBIM OKPYKHOCTSIM (puc. 1).

H{_;In.u:lr ®AuLEd

Puc. 1

Y He KOppUTMPOBAHHBIX 3y0YATHIX KOJIEC HaYaJIbHAs OKPYKHOCTh MPOXOJUT TakK,



YTO TOJIIMHA 3y0a B 3TOM MECT€ paBHA MIUpUHE BHAauWHBL Yucio 3yObeB y Kojiéc
obo3Havaerca Z1 u Z2.

dopwma 3y0a - SBOTHBEHTA.

OCHOBHBIM Pacy€THBIM IMapaMeTpoM 3yO04aToi mepenadd SBISETCS MOIYJIb
(m). Ero 3nauenne BbiOMparoT no 'OCT 9563-60. Moaynbs BenuuuHa JIMHEWHAS U
U3MEPSIETCS B MIJUTUMETPAX.

B rpaduyeckoit pabore m3oOpakaeMcs 3aleTuieHHe TPsMO3yObIX 3y0daThIx

KOJIEC

dE
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(puc. 2).
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3aBHUCHUMOCTbD PasMEpoOB IJICMCHTOB HMUJIIMHAPHUYICCKUX HpSIMOSY6BIX BY6‘{aTBIX KOJIEC

OT MOJYJII m, 4yKciia 3yObeB Z u auamerpa Baia dB, Ha koTopswlil ycTaHaBiIMBaeTCA

KOJIeCo, IpUBEICHbI Ta0. 1

JJieMeHThI 3y04aToro Kojeca

PacuyerHbie popmy.ibl

JlnaMeTp HayaabHOM OKPYKHOCTH dw=mXz
Bricora ronoBku 3y6a ha=m
BricoTa HOXKKH 3y0a hf=1,25m
Bricora 3y0a h=2,25m
JuameTp BepiInH 3yObeB da=dw +2ha
JuameTp BnaauH 3yObeB df=dw -2hf
[Iupuna o6Bosa 3y0a B=7m
BuyTtpennuit quameTp 06Boa DO=df -10m
Tonmuna o0Bosa ?1=2m

JlnameTp OTBEpCTHS I Bajla

dB - 3amaercsa

JlnameTp cTynuisl

dct =1,5dB




JlmuHa cTynuisl

Lcr =1,6dB

TonmuHa nqucka 72=2m
MexkoceBoe pacCTOSHUE Zi+ Za
aw= 2 Xm
JnameTp pacnonoxeHus 00Jer4aronmnx OTBEPCTHM D —dem
DI= 2
JuameTp obsieryarouux OTBEpCTUi D —dem
Dors.= 4

Ha puc.

4  wu300paxkeHbl 3yOudarbie

KOJIECA, KOTOpBIE

HEO00XO0IUMO

HAaYepTUTh 10 JAHHBIM, MOJIYYEHHBIM K3 pacy€éToB MO Ta0.1, 3IEMEHTHI CO

IIITOHOYHBIMH  IIa3aMH,

KOTOpBIE  YCTAHABIIUBAKOTCA

3y0uaTble  KoJjeca.

PazMeppl mpu3mMaTH4YECKOW IIMOHKHM, KOTOpas YCTAHABIMBACTCS B Ma3 Bala M

3y09aToro

OIPENEIAIOTCS

110

TaOJI. 2
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Jnvna mmonku 1 Beioupaercs npumepHo pasHoi 0.9 1CT, rae ICT muHa cTynuiist

3y04aToro KoJeca.

B deprexe riaaBHOro Buaa 3y0 IMIECTEPHU M300paXkaroT rmepes 3yooM Kojieca.

2. IopsiioK BBINOJIHEHUSI PA0OTHI:
2.1. [Tonyunts 3aJjaHue y [pernoaaBaTess.
B nanHbIe 3amaHus A1 BBITOMHEHUST pabOTHI BXOAST MOIYJb 3y0O4aToro kKojieca (m),
yucia 3yobeB (Z1 u Z2), nuametpsl BasioB (dB1 u dB2).
2.2. BBINONHATH pacy€Thl 3JIEMEHTOB 3yOUaThIX KOJIEC corjacHo Tadmuue 1 u
2-i1 puc. 4

2.3, BpInOJHATH 4epTEXK B COOTBETCTBUU C PUC. 2

Yepréx BBINOJIHSIETCSA B HECKOJIBKO ITANoB (puc. 5).

1-ii 3Tanm - IMPpOBOJAT OCCBBIC JIMHHH, HAYAJIbHBIC OKPYXHOCTU W IIWPHUHA KOJIEC

Ha TIJIaBHOM BHC.



2-ii 3Tan - 1300pakaroTCs TMAMETPhI BBICTYIIOB M BIIAUH
3-ii 3Tan - u3o0paxkarTcs CTyHUIlbl, 000/, JUCKHA, 0OJCTUAIOIINE OTBEPCTHS,

BaJIbl 1 IIIIOHKH.
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PaGoTa npencrapisercs MpenoiaBaTesnto s KOHCYJIbTAIHH.
4-u__dTam - INITPUXYIOTCS Pa3pes3bl, MPOCTABISIIOTCA pa3Mepsl (puc. 2),

BBITIOJTHSICTCSI OCHOBHAs HAANUCh W Ta0dMIla C JaHHBIMH. Pasmepnl TaOIUIbI H



JTaHHBIE Ha

Pabora npencrapisieTcst Ha IPOBEPKY.

puc. 6

paavanbHBINA 3a3zop?

7 ]
| b
., 5 |
o Moayan m
,,;-4 Yucao Z,
=}
i 2 1yOnLen Z,
\ e d s
g _ Junamerp navaavnoi | d,,
I OKPYHKHOCTH ds
% | ANEEEN
"~ - 710 j
Puc. 6
3. Bonpocsl 115l CAMOKOHTPOJIA:
1. Kakoif snmeMeHT sBisieTCsl TJaBHBIM [IJIsi pacdy€ToB 3yO4aToro koseca?
2. Tlo KkakuM OKpY>XHOCTAM OOKAaThIBAIOTCS IIECTEPHS U  KOjeco?
3. Yemy paBeH
4. 3ayeM JenarTcs OTBEPCTUS B JUCKAX KOJIEC?

4. JlomamHee 3a1aHue:

3aKOHUYNTH YEPTEK AETAIH.

S. Pexomenayemas ureparypa:

1.UexmapeB A.A. CripaBOYHHK IO YEPUEHUIO: YUeOHOE TTOCOOHE SISl CPETHETO

npod. O6pazoBanus 2018, 336¢.

2.benonoroa H.A. HaueprarenbHasi reomeTpusi: ydeOHOe TOcOOME st

ctyaentoB 2018r 92ctp ObC Jlanb

3.bopucenko N.I'. UnxkenepHas rpaduka. ['eomeTpudyeckoe U MpOEKIIMOHHOE

yepuenue Cudbupckuii peaepanpubiii yausepcuret 200ctp 2020 ObC Jlanb

4 nTepHet pecypcbl-www.edu.ru



I'papuueckas padora Nel8

Tema :BrinmonHenue cOOpodHOro yeprexka, pazpadoTka crenuuKanuu;

Heab:u3ydeHne KOHCTPYKTHUBHBIX OCOOCHHOCTEH COOPOYHOW €IMHHMIIBI, €€
Ha3HAYCHUS M PabOThHI, MOCIIECIOBATEILHOCTH Pa300pKH U COOPKH, BBITIOJIHCHHS C
HATypPbl 3CKM30B OPUTHHAJIBHBIX JeTaliel 1 COOPOYHBIX CIMHHUII BXOSAIIUX B OOIIYIO
COOpPOUYHYIO €IMHUITY, BHITIOJHECHUE CHEIU(UKAIUN Ha OTH COOPOYHBIC €IMHHIILL.
[Io pesynpratam I'P Nel8 Bemonnsercs I'P Ne 19, cocrosimmas u3 cOOpo4HOro
geprexa u cneruduKanum Ha BCIO cOOpOUHYIO eIMHULLY.
I'P Ne 18 BbImoNIHSIETCA TpPyNIaMH CTYIAEHTOB, KOTOpPbIE pa3OoMparoT COOPOUYHYIO
€ANHUILY, BBISBISIOT €€ YCTPOMCTBO, OCOOCHHOCTH W BBIMOJHSIOT 1O 4...5 3CKU30B
JeTaneil 1 COOPOYHBIX €IMHHUII Ha MUJUIUMETPOBOM Oymare uin Oymare B KJIETOUKY

dbopmaTom A3 unu A4.

2. OcHamenue rpaguyeckoit padoTbl

2.1. Coopounas CIMHMIIA, KOTOpas, COTJIacHO,
VHIABUAYAIBHOMY  3aJaHuio, comepxkur S... 10 opurumHampHblx u 3. .8
CTaHJAPTHBIX JIETaJEH.

2.2. Tlacmopt Ha cOOpPOUYHYIO €IUHUILY, KOTOPBIN COIEPKUT H300pakeHue
OJIHOTO BHJa COOPOYHOM €IMHHULBI, JArOIIeld MpPEeJCTAaBICHHE O PAaCIOJIOKEHUH U
B3aMMHOM CBSI3U COCTaBHBIX 4YacTeil, W MepedeHb OPUTMHAIBHBIX U CTAaHAAPTHBIX
JeTane ¢ ykKazaHMeM ~ maTepuala M KOJMYecTBa MX B U3JIEIHMU.

2.3. MepuTenbHblii THCTPYMEHT:

— JIMHEWKa MeTalInyecKas;
— IITaHT€HUUPKYJIb;

— pe3bOoMep ISl METPUUYECKOMN PEe3hObI;

paguycomep
2.4. UYeprexxkHble NPUHAIICKHOCTH

2.5. HucTpyMeHT jyuisi pa300pKy U COOPKHU U3ACIIHS

3.be30nmacHOCTh TPY/Aa MPH BbINOJHEHUH IpauyecKoi padoThl



[TomyyeHHast crygaeHToM cOOpoYHas €IUHUIIA UMEET OIPEACIICHHBI BEC H
rabaputel. CnegoBarenbHO, MEpeHOCKa, pa3dopka M cOOpka COOPOUHOUN EIMHUILBI,
ACKU3UPOBAHUE W H3MEPEHHE JOJDKHO BBIMOJIHATHCA aKKypaTHO C COOJIIOJIEHHEM
npaBuil TeXHUKH Oe3omacHOCTH. CTOJ, JUIS BBIMOJIHCHHS pPa0OTHI, JTOJDKEH WUMETh
TOPU30HTAILHYIO TIOBEPXHOCTh. JleTanu Ha cToJie pacrmoyiararh YCTOWYHBO, YTOOBI
n30exkaTh WX TaneHus. Pa300pKky TpPOW3BOAWTH WCHPABHBIM HHCTPYMEHTOM,
COOTBETCTBYIOIIMM BBITIOJIHIEMON paboTe. JleTam MOTyT WMETh Ha MOBEPXHOCTH
3ayCEHIIbI, 3aIUPBI, OCTPHIE KPOMKH, MOBHITIICHHYIO MTOPOXOBATOCTh, KOTOPHIE MOTYT
mpuBeCTH K Tope3sy pyk. Pykm mociae paboThl  BBIMBITH C  MBLIOM,

Bo u36exxanune moBpekICHUI MOBEPXHOCTH CTOJA WIIM YEPTEXKEH JOCKHU IO

JIeTaau He0OXO0IMMO KJIACTh KapTOH WJIH JINCT IUIOTHON OyMmarw.

4. IHociienoBaTeIbHOCTH BBINOJHEHUS IrPpaduueckoid padoThl

N3rotoBinenne 5Scku3a JeTaad U COOpPOYHOM E€IUHUIIBI PEKOMEHAYETCS
BBINOJIHATH B CIAEAYIONIEN MOCIEI0BATENbHOCTH

4.1. ITomy4uTh COOPOYHYIO €IMHUILY COTJIACHO UHAUBUIYAIBHOTO 3a/IaHHUS.

4.2. Ilo mnacmopTy W IyTeéM OCMOTpa caMoOd COOpPOYHOW €AMHUIIbI
O3HAKOMMTBHCS C  HAa3HAYCHHEM; YCTPOMCTBOM U B3aUMOJICHCTBUEM €€ YaCTEM.

4.3. Omnpenenuth MOPSAAOK pa3OOpKu U COOPKU COOPOYHON EAMHUIIBL
Pazob6parts u cpa3zy cobpartsb ee.

4.4 Pa3zo0OpaTh COOpPOUHYIO €IUHUILY, BBIICIUTH OPUTHHAIbHBIE (KOPILYC,
KpBIILIKa, BaJl, MPOKJIaAKa U T.N.) U CTaHAapTHbIE (OOAT, MIMHWIIbKYU, Tailka U T.I.)
JIeTaau U BXOASIINE COOPOYHBIE €AMHUIIBL.

4.5. BBINOJHUTL 3CKU3bl OPUTHHAILHBIX JI€Talie COOPOYHOM EIUHUIIBI
B COOTBETCTBUU ¢ MeToauyeckumu ykaszaHusamu K ['P Nel4 u I'P Nel$5

4.6. BBIMOMHUTH OSCKU3BI BXOMSIMHUX COOPOYHBIX EAUHUIL. ODTH OICKH
36l PEKOMEHIYeTCs BBHIMOMHATH Ha (opmate A4, Tak Kak B 3TOM Cclydae
cnenu@uKanuyu Ha HUX JIOMYCKAeTCs BBIMIOJHATH Ha TOJIe YepTeka HajJ OCHOBHOM

HaJMUCHIO (CM. puc.1)



4.6.1.YCTaHOBHUTH KOJIMYECTBO HEOOXOIUMBIX U300pakeHU# (BUIOB, Pa3pe30B,
CEUCHHMI) U UX TTIa30MEPHBIE MACIITAObI.

4.6.2. IlpousBecT  IUTAaHMPOBKY  YEPTEXKa, YUUTHIBAs  KOJIMYECTBO
M300paXEeHUI, HMX pa3Mepbl, HAJUYUE MPOCKIMOHHBIX CBS3€H, BO3MOXKHOCTb
MPOCTAHOBKH pa3MepoB. OCTaBUTH MECTO ISl CielU(UKAIIIH.

4.6.3. B rnazomepHOM maciTabe CIUIONTHBIMUA TOHKUMH JIMHUSIMU BBITIOJIHUTh
ACKU3 COOPOUYHOMN ETMHUIIBL.

4.6.4.BpINOJHUTE HA 3CKU3€ HEOOXOAUMBIE pa3pe3bl, CEYEHHs, BBIHOCH
pI€ DJIEMEHTHI, TPOBECTH BBIHOCHBIE M pa3MepHble JuHuUUM. Ha deprexe
cOOpPOYHON €AMHUIIBI TPOCTABIISIOT:

1. rabapuTHBIE pa3Mepbl (IJTMHA, BBICOTA, IIIMPUHA U3/IETTHUS);

2. yCTaHOBOYHbIE M MPUCOCAMHUTENIbHBIE pPa3MEphl, YyKa3bIBAIOIIHNE
MOJIOKEHUE JieTanel B cOOpOUHOil eanHUIE (HAIPUMEDP, PACCTOSHUS MEXIY OCSIMU
BaJIOB, MOCAJKy Bajla B OTBEPCTHM, PACCTOSHUS MEXKAY OCAMH, OTBEPCTUU BO
(bnaHnax 1y TPUCOESTUHEHUS K IPYrOMY U3/EIINIO);

3. AKCIUTyaTallMOHHbIE pa3Mepbl (pasMepbl OTBEPCTUM JJIA  IPOXOJa
JKUJIKOCTH WJIM Ta3a U T.11.)

4.6.5. Hanectn mTpuXOBKYy B pa3pe3ax M CEYCHMSIX, OOBECTH KOHTYpHBIC
JVMHUY KOHCTPYKTHUBHBIX COCTABJIAIOIIUX COOPOYHOMN €TMHUIIBL.

4.6.6. [lonb3ysick MEpUTENBHBIM HHCTPYMEHTOM, MPOU3BECTH HEOOXOIUMBbIE
3aMepbl  M3JeNMs U TPOCTaBUTh  HA  OCKHU3€  pa3MeEpbl  COTJIacHO
I'OCT 2.109-73

4.6.7. IIpocTaBUTh HOMEPA MO3ULUN.

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

4.6.9. 3anoJIHUTh OCHOBHYIO HaJIUCh.
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Puc. 1 IllpuMep BbINoTHEeHHUS ICKH3a COOPOYHOM eMHMIBI HA (popMmaTe A4



5. HekoTopble 0COOEHHOCTH BBINOJHEHHUSI ICKHU30B COOPOYHBIX €IHHMII,
BXOASIIIIUX B COOPKY.

[Ipumep BBINOTHEHUS ICKK3a COOPOUHOM enuHuLIb Ha hopmare A4

5.1.  Ha sckuze cOOpOYHOI €IMHULIBI CIETYET MPOCTABIATH:

— rabapuTHBIE pa3Mephl, OINPENEISIONIME BBICOTY, MJIUHY W IIUPUHY
uzjaenus (pasmepsl:70, 65,24)

— yctaHoBounble (04, OI15, 5.55) wu npucoeaunutenabHbie (50)
pa3Mephbl, yKa3bIBaOUIUE MOJOKEHUE COOPOYHON €IMHHUIIBI B U3ACIUU. ITO MOXKET
OBITb PACCTOSTHUE MEX]JY OCSMU OTBEPCTUH BO (UIaHLIAX [Jisi IPUCOEAUHEHUS K
IpPYroMy U3JIE€IUI0, PACCTOSHHUE TOA (PyHIaMEHTaJdbHble OOJITHI, pa3Mephl,
OTIpe/IeIIAIONINE TOJIOKEHNE JeTalell Mpu cOOpKe AaHHOW COOPOYHOW ETUHUIIBI U
T.IL

— JKCIUTyaTallMOHHBIE  pPAa3MEphl, YKa3blBAIOLIME KpalHUE MOJI0KEH
Usl [epeMENIaloNMXCsl YacTed M3AENHsl, pa3Mepbl MO K04, pa3Mepbl OTBEPCTUI
JUTA TPOXO0J1a AKUJIKOCTEN U T.11.

5.2. Dcku3 cOOpOYHON €TUHUIIBI, KaK U COOPOYHOTO YepTexa, JOMyCKaeTCs
BBIIIOJIHSATH yIIpolIeHHO, B cootBeTcTBUU ¢ ['OCT 2.109 -73, 1.€.:

— MeJKHE 3JIeMEeHTHI ((hacku, MPOTOUKH, CKPYTIEHUS, HAKaTKY), a TaK K€ 3a30Pbl
MEXIy 3JIEMEHTAMH MOYKHO HE MOKa3bIBATh;

— BHUHTBI, OONTHI, WIMUIBKH, 3aKJICNKH, MPUOTHI, MIMOHKK, [IalObI, Traiku,
IIIUIMHTBl TIPU  BBIYEPYMBAHUM  PaA3pe30B, pPa3pE3aHHbIX 10 OTHOUIEHUIO K
HUM MPOJIOJIbHBIMHU IJIOCKOCTSIMH, MTOKa3bIBAIOTCSI HEPACCEUECHHBIMU;

— CIUIOIIHBIE BaJIbl u ocu B paspesax
MPOJIOJIbHBIMU IVIOCKOCTSIMU  TTOKa3bIBAIOT HEPACCEYEHHBIMH, JIOMOJIHUTEIbHbIE
KOHCTPYKTUBHBIE 3JEMEHTBhl 3THX [eTajeil, MOKa3bIBAIOT C IOMOILIBI0 MECTHBIX
pa3pesoB.

— CHOHIIBI MaxOBHMKOB, IIKHBOB, 3yObsi KOJIEC, TOHKHE CTEHKH pedep KECTK
OCTH B pa3pe3e He WTPUXYIOTCS, €CIU CEeKyllas IUIOCKOCTh HalpaBii€Ha BIOJIb
OCH WJIM JJIMHHOW CTOPOHBI 3TOr0 3JIEMEHTA

- I/I306pa}KaI-OTC}I HCPACCCUCHHBIMU THUIIOBBIC, IMOKYITHBIC N3 0CIIN.



IToxa3pIBalOTCH UX BHENIHEE OYepTaHHUe:

- pu HaJIU4YUH B cOopouHOH EAMHUILIE psana
OJIMHAKOBBIX COCAVUHEHUH, KPEIEeXKHbIE NETalIH, BXOIAIIME B 3T COCAUHEHUS
IIOKAa3bIBAKOTCS YCIOBHO WM YIIPOILEHHO B OJTHOM MECTE COEANHEHMS, @ OCTAIIBHBIC -
OCEBBIMM WJI LIEHTPOBBIMHU JINHUSMH;

1. Ha sckuze cOOpOYHON €IUHUIBI BCE COCTABHBIE YAaCTH HYMEPYIOTCS
B COOTBETCTBUM C HOMEpPaMU MO3ULIUI CrieluPUKALUN.
IIpu 3TOM:

- HOMEpPA MO3UILUNA HAHOCSTCS Ha MOJKAX JUHUHI - BBIHOCOK, TPOBOJMMBIX
OT COCTaBHOM 4acTu COOPOYHON €IUHUIIBI;

- HOMEpA TMO3MUIMH YKa3bIBalOT Ha TE€X H300pPaKEHHSIX, Ha KOTOPBIX
JaHHbIE JETalIH MPOELUPYIOTCS KaK BUAUMBIE;

- HOMEpA TNO3UMUUKA TPYyNNUPYIOT B KOJOHKY MJIM  Pacloyararr
napajuieJIbHO OCHOBHOM HaJMCH BHE KOHTYpa U300paKEeHNUS;

— pasmep mpudTa HOMEPOB MO3UIMIA HA OJWH JBAa HOMEpa OOJbIIE, YeM

pasmep mpudTa, IPUHATOTO ISl PA3MEPHBIX YHCEI HA 3TOM ICKHU3E.

6. TpeooBanus k opopmienuro I'P.

6.1. Bce acku3bl BBINOJHAIOTCA Ha MUJUIMMETPOBOM Oymare win Oymare B
K1eTouky. Pazmep ¢opmata (A3 unu A4) BeIOMpAET CTYIEHT AJI KaXJIOT0 ICKU3A.
OcKu3bl COOPOYHBIX €IMHULL, BXOJSAIIMX B COOPKY, BBIIOJHAIOTCS Ha Gopmare A4,
BMECTE CO cnienu@ukaimei.

6.2. Cneunduxarus Beinonnsercs B coorserctsuu ¢ ['OCT 2.105 - 68

6.3. Bce SCKu3bl BBINOJHSIOTCS B TJIa30MEPHOM Macitade oT pyku 0e3
MPUMEHEHHUSI YEPTEKHOTO HHCTPYMEHTA.

6.4. BeIMmoTHEHHBIC CKU3bl COOMPAIOTCS B aTbOOM.



7.Bonpocekl 1jisl CAMOKOHTPOJIA

1. Yro Ha3wiBaeTCsa COOPOUYHOMN IUHULICH?

2. Kakue perasiu  COOpOYHOM  €AMHUIIBI  HA3bIBAIOT  OPUTMHAIBHBIMH U
CTaHJIapTHBIMU?

3. B kakoif mOCIeAOBaTEIbHOCTH BBIMOJHSIETCA OACKU3UPOBAHUE COOPOYHOM
€ IVUHUIIBI?

4. Kakue pa3mepsl IPOCTaBIIAIOT Ha 3CKM3aX COOPOYHBIX €AUHUL?

5. Kak HaHOCSTCSI HOMEpa MO3UIUKA Ha 3CKU3aX COOPOUHBIX €AUHUIL?

8. Pexomenayemas Jureparypa:

OcHoBHas
1. T'OCT 2.101 -62 Bunap! usnenui
2. T'OCT 2.108-68 Cnenudukarus
3. TOCT 2.109-73 IlpaBuia BBIIOJHEHHUS YEpPTEXKEW JeTanei, COOpPOUYHBIX,

0o0ImMMX BHJIOB, TA0APUTHBIX K MOHTAKHBIX

JlonosiHUTEIbHAS

1. 'OCT2.305-68 N306paxkenue - BUAbI, pa3pe3bl, CEUCHUS

2. UekmapeB A.A. CrnpaBouyHHUK MO YEPUYCHHIO: ydeOHOE IocoOue s
cpeanero npod. O6pazosanus 2018, 336¢.

3. .benonorosa H.A. HaueprarenabHas reoMerpusi: yueOHOe mocodue s
ctyneHToB 2018t 92ctp ObC Jlanb

4. bopucenko W.I'. HWmxkenepnas rpaduka. ['‘eomerpuueckoe u
npoekuuoHHoe uepueHue Cubupckuil ¢enepanbhbii yHuBepcuter 200ctp 2020
OBC Jlanp

5. HNutepuet pecypcsl-www.edu.ru



I'PAOUYECKAS PABOTA Ne21
TEMA «llepBoe aeranmpoBaHue COOPOYHOTO YePTEkKa»
IIpoxo/xuTeILHOCTH 4uaca

Leab u conepxanne padoTbl

['P Ne 21 «COOpoUHBIN uepTexk» W3S BHITOTHICTCS HA OCHOBAHUU ICKU30B
neraneir ['PNel9. Jlns I'PNe 20 yyamumecs mnonyyunu cOOpOYHBIE €IUHUIBI,
BBIICHWIM TOPSJOK WX pa30Opku U COOPKH, M BBIMNOJHWIMA JCKU3bl Ha BCE
OpUTMHAJIBHBIC JIETAJIH.

[lens paboThl 3aKirO4aeTcss B TOM, YTOOBI CTYIEHT ITO3HAKOMHUIICS C
OCOOEHHOCTSIMU BBITIOJTHEHHUSI COOPOYHBIX YEPTEkKEH, MPUMEHSEMBIX B COOPOYHBIX
YyepTekax YIpoIeHUH, HAyUHJICS COCTaBIATh crelupuKauio cOOPOYHON eUHUIIBI.

Tenepb Ha OCHOBaHMM 3CKH30B JeTaneid HEOOXOAMMO BBIMIOJHUTH YEPTEX
coopouHoit enuuuilel Ha Gopmare A3 coriacHo ['OCT 2.109-73 u cnenudukaiuio

Ha popmate A4 B coorBeTcTBUU ¢ ['OCT 2.108-68.

2.1. OcoOeHHOCTH BBHIMIOJHEHUS YepTEeKed COOPOYHBIX M OOIIMX BHUIOB.
Yeprexxu cOOpoUHbIE U OOLIUX BUIOB SIBJISIOTCS OJHUM U3 BHJOB KOHCTPYKTOPCKHUX
NOKyMeHTOB, ycTtaHoBieHHbIX ['OCT 2.102-68. OtnuuaroTcss OHUM Apyr OT Apyra
crocooom BBITIOJIHEHUS u XapaKTepoM UCITOJIb30BaHUSI.

Yepre:xk o0mero Buaa (BO) - noKyMeHT, ONpeneSIONIUN KOHCTPYKIIUIO
W3JIENINS, B3aUMOJIECTBUE OCHOBHBIX COCTAaBHBIX YACTEW W IOSICHSIOIIUNA TPUHLIMUIT
pabotel u3genus. Yeprexx BO cayxuT anga pazpaboTku pabouell JOKYMEHTALMH:
cnenu@ukanuu, YepTexen 1eTaneil 1 cCOOpOUHbIX YepTEkKEH, KaK BCEro U3AEHs, TaK
" ero OTZIEJbHBIX cOOpOYHBIX €AMHMII.

IToaromy yeprex BO M0HKEH COMEPKATH:

a) u300pakeHUs M3Menus (BUIbL, pa3pe3bl, CEUCHHs), TEKCTOBYIO YacTh W
Ha/AMKUCH, HEOOXOAMMBIE ISl MOHMMAHHS KOHCTPYKTHBHOTO YCTPOWCTBA H3ICIH,
B3aMMOJICHCTBHE €TI0 YacTel U MPUHITUTIA pa0OThI U3/ICTHS;

0) yKa3aHUs 0 COCTaBe W31eIIHSL.

Coopounbiii 4veptresxk (CB) - [OKYMEHT, COJAEpKalllui U300paxeHue



COOpOYHOHN €IMHMIBI U APYrue JaHHbIC HEOOXOJMMBIC I €€ COOPKH UM KOHTPOJIS
(puc.1).
UYeprexx Cb npenHasHadeH i1 pa3pabOTKH TEXHOJIOTHYECKOW JTOKYMEHTAIIUN

mpoueccoB  COOPKM M KOHTPOJA  M3ACNUs, M  JODKEH  COJEP¥KaTh:

a) M300pakeHHe COOPOYHOM €AWHUIIBI, JAlOlUiA  MPEACTaBICHUE O
PaCIOIOKEHUU W B3aUMHOM CBSI3M COCTABHBIX YAacCTEW, COCAUHAEMBIX IO JaHHOMY
YePTEKY;

0) pa3Mepnl, TpeaelbHbIE OTKIOHEHUS W JAPYTHE MapaMeTphbl, KOTOpPHIE
JIOJKHBI OBITH BBITIOJIHEHBI WJIM MPOKOHTPOJIUPOBAHBI TI0 JaHHOMY YepTexy (puc.l).

Takum ob6pazom, yeprexx BO comepxut Oonbliiie nHPOpMAIUU, YeM YEePTEK
Cb.

K wd4eprexy Cb npunaraercs cnenudukamnus, ONpeAesstonas cocTaB
cOOpOYHOM €AMHMIIBI, KOMIUJIEKCA WJIM KOMIUIEKTa, M300paK€HHBIX Ha YepTexKe.
Cnenudukanusi BBITOJHIETCS Ha OTAEIbHBIX JucTax (popmarom A4 mo d¢opwme,

onpeaenerHoit 'OCT 2.108-68 (puc.2).
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Pucynoxk 1. CO0poUHBIi 4epTek BEHTHIIS YTIOBOTO

P O6o3HaueHne | HaumeHoBaHMe o Mpumeu
S 1]
[« 1 g m é
o
8| @ C g e
JokymeHTauns
A1l MKTY.AT. 01 | C6OopOUHbIN UepTex
00.00 Cb
C6opouHble eanHNLbI
A2 NKTY.Nr 01 | Kopnyc
01.000
[etann
A3 2 | NKTYUNT01 00 | Kpbiwka
001
A3 3 | NKTY.Ur 01 | TpaBepca
00.002
A4 4 | NKTY.NT 01 | KnanaH
00.003
A4 5 | NKTY.Ul 01 | Kpbiwka

00.004




A4 6 | MKTY.NT 01 | WnnHaenb 1
00.005
A4 7 | MKTY.UNT 01 | MaxoBuk 1
00.006
Ad 8 | MKTY.NUI 01 00 | KonoHka 2
007
A4 9 | MKTY.Ur 01 | Konbyo 1
00.008
A4 10 | MKTY.NAT 01 | bonT cneunanbHbIN 2
00.009
A4 11 | MIKTY.NT 01 | Mpoknaaka 1
00.010
CraHgapTHble n3genva
12 Boat M18%70 TOCT 7798-70 6
13 favka M12 TOCt 5915-70 2
14 favka M16 TOCT 5915 -70 1
15 fanka M18 TOCT 5915 -70 6
16 fanka M26 TOCT 5915 -70 2
17 Llan6a 16 TOCT 11371-78 1
18 MeHbka 0.015 | n.r.




MKTY.UI 01 00.000
N3 | lnc | N2 Mog | Aat
M| T AOKYM. | M. a
Pa3pab. MBaHO BeHTunb Nt Nnc | Jinctos
B yrnosoun T
Mpos..- MeTpo 1
B
Y18 Mp

Pucynok 2. Cnenudukanus
B o603nauenun «[IKTY.UI" 01 00.001»:01-H0Mep cOopxu; 001-HOMEp AeTamu.
2.2 YcioBHOCTH u YIPOILECHUS B cOOPOUYHBIX yepTekKax.
C nenbto 3xk0HOMUU BpemeHU Ha BeinonHeHue yeptexeit Cb mo 'OCT 2.109-
79 nomyckaercs NPUMEHSTb YOPOUIEHUS M YCIOBHOCTH, KOTOpBIE CIEAYET
YUHUTHIBATD npu YTEHUH yepTexen.

Haubomee BCTPCUAIOIINECCA N3 HUX!

7

"

2.2.1. Ha cOOpOYHBIX UepTekKax J0MYyCKaeTCs:




a) HE MOKa3bIBaTh 3a30pbl MEXKTy CTEPKHEM U OTBepcTHEM (pUC.30 U T);

0) 6outhl (puc.30), BUHTHI (pUC.3, T') U MINWIBKUA NU300paKarOTCs YIPOIIECHHO;

B) HE NOKa3biBaTh (hacCKH, CKPYIJICHUS, MPOTOYKU, YIIIyOJIEHUS, BBICTYIIBI,
HAKaTKW, HACCYKH M IPyTHUE MEJIKHE dJIEMEHTHI (puc.3, O u B);

I') HE IMOKa3bIBaTh KPBIIIKH, KOKYXH W T.I., €CJIM HEOOXOAMMO IOKa3aTh
COCTaBHBIC 4YacTH wu3Aenus. [lpuw 3ToM Ham u300pakeHHWEeM JCNIaloT HaJIIUCh
«KPBIIIKA 1103.3 HE TTOKa3aHa» M T.IL.;

71) HE MOKa3bIBAIOT BUIUMBIC COCTAaBHBIC YACTH W3MIETHS, PACIOJIOKEHHBIC 32
CETKOM.

2.2.2. 3aenus w3 mpo3pavyHOro MaTepuaia u300paxaroT Kak HEMpO3pavyHoe.

2.2.3. W3penus, pacronoKEHHbIE 32 BUHTOBOM MPYKUHOW, H300pakKeHHOU
JUIIb CEYEHHUEM BHUTKOB, H300pa)kaloT J0 30HBI, YCIOBHO 3aKpbIBAIOMIEH AT
U U3IENUS U ONpeAeNseMOd OCEBbIMU JIMHUSIMH CE€UeHHUsT BHUTKOB (puc.3).

2.2.4. CpapHoe, mapHoe, KIJIEEBOE M [Jpyroe moAo0HOE WU3JeIUe U3
OJTHOPOJTHOTO MaTrepuana B cOOpe ¢ IPYTHMMH HM3JCIHSIMH B pa3pe3ax M CEUCHHSIX
MTPUXYIOTCS B OJTHY CTOPOHY, W300paxasi TPAaHUIIBI MEXKIY ACTAISIMH CIUIONTHBIMH
OCHOBHBIMU JTUHUSIMU (pHC.3,a).

2.2.5.B cootBerctBumM ¢ 'OCT 2.420-69 nomyckaeTcsi MOAIIMIIHUKA KaUYEHHUS
n300paXkaTh YIPOIICHHO 03 yKa3aHHs THUIA U OCOOCHHOCTECH KOHCTPYKIHH (puc.4)

2.2.6. Ha cOopouHbIX uepTexkaxX PEKOMEHIYEeTCsl TOKa3blBaTh TMOJOBUHY
M300paXeHHsI WJIM HECKOJIbKO OO0JIbIlle MOJOBUHBI C MPOBEIACHUEM JHHUHU OOpHIBA,

€CJIM BUJI UJIK pa3pe3 MPEICTABISIIOT CAMMETPUYHYIO QUTYDY.
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2.2.7. Ha pa3pe3zax u3zo0paxaroTcsi HEpPACCEUCHHBIMH THUIIOBBIC, MOKYITHBIE
U3enus, a Tak K€ COOpOYHbIE €IMHUIIBI, Ha  KOTOpble O(QOPMIIEHBI
CaMOCTOSITeNIbHBIE COOPOYHBIE YEPTEKH

2.2.8 CmexHble eTany, MOoMaIaoIie B pa3pe3 Uik CEUCHUE, IITPUXYIOTCS C
HAKJIOHOM B pa3Hble CTOpOHBI. Eciu B pazpese Tpu u Oosiee nerajneil, TO U3MEHSIOT
pPacCTOSIHUE MEXAY JIMHUSAMHU IITPUXOBKH HA COCEAHUX JETANISIX. JTO IMO3BOJSET
OTJIMYUTH OJHY AETanb OT JIpyroi. [Ipm 3TOoM Ha BcexX BHAAX JAHHOIO 4YepTEka y
OJTHOM M TOM € JIeTalli HAKJIOH IITPUXOBKU U PACCTOSTHUE MEXKAY JIMHUSMU JTOJKHO
OBITh OJTUHAKOBHIM

2.2.9. Ha wdeprexax Cb HaHOCATCA CHEAYIOIIUE TPYNIbl Pa3MEPOB:
rabapuTHble, yCTAaHOBOYHBIE W  MPUCOCIUHUTEIIbHBIC,  DKCIUTyaTallMOHHBIE.

["abaputHble pa3Mepsl OMPEICNAIOT BHENIHEe ouepTaHue uznenus. Ecnu
pa3Mep MMeeT NEPEMEHHOE 3HAYE€HHE, TO Ha YEepTEKE HAHOCITCS JIBa MPEEIbHBIX
3Ha4YeHUs JaHHOTO pazMepa. Ha puc.l npu 3akpsiToM BeHTUIIE -pazmep 505 MM, npu
OTKPBITOM - 540 mMMm.

[IpucoenMHUTENEHBIMU U YCTAHOBOYHBIMH pa3MepaMu BeHTWJs (puc.l) OynyT
pasmepsl HkHero u 6okoBoro ¢uanies (O150; 4 orB. O18; O85;6 orB. O18), Tak
Kak  3TuMU  GraHIaMUd  BEHTWIb  COCAMHSIETCS €  TPyOOIPOBOJIAMH.

DKCIUTyaTallMOHHBIE pa3MeEPbl XapAKTEPUIYIOT U3AETUE C TPOU3BOACTBEHHOM



TOYKH 3peHus. Hampumep, mas Bentuias pasmep O70 ompeneriseT ero mpoIyCcKHYIO
CITOCOOHOCTb.

Otu pasmeps! s yepreka Cb cuuTaroTCsl ClpaBOYHBIMHM, T.K. HE IMOJJICHKAT
BBITMOJIHCHHIO MTPH cOOpKe. VX BBIMONHSIOT MPU U3TOTOBJICHUH JIeTalIel B JINTCHHOM
1 MEXaHUYECKOM IPOU3BOJICTBE.

2.2.10. ITpocraBnastoTcst pa3Mepbl, KOHTPOJIUPYEMBIE TIPU COOPKE U3ICIIHS.

3.Cneunduxanus

3.1Cneundukanusi sSBIIETCSI OCHOBHBIM KOHCTPYKTOPCKUM JIOKYMEHTOM.
Ona ompenenser coctaB cOOPOYHOM E€AMHUIIBI, KOMILUIEKca, KomIuiekTa. CoriacHo
I'OCT 2.108-68 ee BoimonHsAOT Ha jucrax dopmata A4. OcCHOBHas HaJIIUChH
COOTBETCTBYET TEKCTOBOI JIOKyMEHTAIUH.

B oOmem ciywyae crenudukaius COCTOMT W3 pa3JeiioB, pacrojiaraéMbIX B
TaKoOM TMOCIEN0BAaTEIbHOCTU: JOKYMEHTAIMS, KOMIUIEKCHI, COOpPOYHbIC EIUHUIIBI,
JeTany, CTaHJIapTHbIE W3AENUs, NPOUYUe U3JETUsd, MaTepuayibl, KOMIUICKTHI.
Hanuuue Ttex wiM WUHBIX pa3feioB OMNPEAENsiIEeT COCTaB wu3nenus (cMm.puc.2).
Ha3sBanme xkaxgoro pasmena ykaseiBaeTcss B rpade «HammeHoBanme» w
MOYEPKUBACTCS TOHKOW JIMHKEH. Hike KakI0oro 3arojoBKa OCTaBIISIOT CBOOOTHYIO
CTPOKY, a B KOHIIE HE MEHEE€ OJIHOM, CTPOKU JUIsi BO3MOXKHBIX JTOMOJHUTEIHHBIX
3aIMCeN.

3.2 CopnepxaHue pa3/iesioB.

Jlokymenmayusa — OCHOBHOM KOMIUJIEKT KOHCTPYKTOPCKOM JTOKYMEHTAaIlUU
(B I'P - cOopouHbIii yepTex)

Coopounvlte  edunuypt -  CcOOpPOUHBIC  €IMHUIBI,  BXOMSIIHNE B
crneuupuuupyeMoe u3aeiue.

Jlemanu - OpUrMHAIbHBIE JE€TATU, HEMOCPEACTBEHHO BXOJAIINUE B U3JEIIHE
(T.e. HE BXOMSIIHME B BBINIC TEPEUUCICHHbIE COOPOYHBIC €IWHUIIBI). 3aIuch
COOpPOUYHBIX €IUHUIl M JIeTajiell MPOUCXOIUT B TOPSAIKE Bo3pacTaHus 1udp B UX

0003HaYEHHE.



Cmanoapmmusie uzdenusn - A3AENNs, TPUMEHIEMBIE 110 TOCYIAPCTBEHHBIM U
IpyruM cTaHjgaptaM. B mpegenax Kakaoil Tpynmbl 3alyChIBAIOT H3IEHUS B
andaBuTHOM TmOpsiake (OONTHI, BUHTHI, TalKW, WMWIBKA WU T.J.); AN KaXJIOTro
HAaMMEHOBAHMS — B MOPSAJIKE BO3PACTaHUsI CTaHIapTa U pa3mepa.

Mamepuanet  —  MaTepuanbl,  HENOCPEICTBEHHO  BXOISUIME B
crneuuduupyeMoe usaenue (npoBoja, MKypsl U T.11.).

B cpagpe «popmam»- yxaszpiBaroT (opmaT AAaHHOrO JITOKyMeHTa (dopmar
yeprexa: A3, A4...).

B zpagpe «Il103» yka3bIBaloT MOPSAKOBBIA HOMEP COCTABHBIX YacTEH U3JIEIus
B MTOCJIEIOBATEIILHOCTH 3aIMCH UX B CHIEIU(DUKAIIH.

B 2pagpe «Obo3nauenue» 00603HaUCHUE KOHCTPYKTOPCKHX JOKYMEHTOB
(o0o3HaUYEHUE YepTEeKEN ).

B c2pagpe «Haumenosanue» s pasznena «JlokymeHTanus» 3amuc
pIBalOT«COOpPOYHBIN uepTex»; i pasnenoB «COopouHble enuHULB U «/le
TaJu»- HAMMEHOBAHHWE B COOTBETCTBHM C OCHOBHOM HAANMCBHIO COOTBETCTBYIOILETO
yeptexa; s pasnaena «CraHmapTHble W3AENHS» 3allChIBAIOT HANMEHOBAHHUE U
0003HaUYeHUE B COOTBETCTBUU cO cTanaapToMm Ha HuX (["aiika M12 — 6H.05 TOCT591
5-70) B aN(QOBUTHOM  TOPSIKE u C  YBEIMYEHHEM  pPa3MEpOB.
B 2paghe «Kon» - xonmmyecTBO Ha ofgHO uznenue. B pasnene «Marepuansny obiiee
KOJMYECTBO MAaTEepHaJOB Ha OJHO HU3JeNIMe C YyKa3aHWeM eAuHul] B Tpade

«ITpumeuanue» (Kr; m).

4.I1locaenoBareabHocTh BolnoHenus I'P.

4.1 B cootBerctBun ¢ 'OCT2.108-68, paznenom 3 1aHHBIX pEKOMEHIALUU U
COCTaBJICHHBIX JCKHM30B COOpPOUYHBIX eauHuIl W jgerainedd - ['P19  BBIMOJHUTH
cnenudukamuio Ha Gopmare A4. COOpoyHBIE CIWHMIIBI W JIETald 3aHOCITCS
B IIOPSIIKE BO3pacTaHWs HoMepa OOO3HA4YeHHsS. 3areM B IOpPsJIKeE
BO3pPacCTaHUsi MPOCTABJISIIOTCS  MO3UIMU. BBINOMHIETCS OCHOBHAas  HAJIIKCh.

4.2.1.YCcTaHOBUTh KOJMYECTBO HEOOXOJUMBIX BHJIOB, Pa3pe30B CEUCHUS.



KonuyecTBO MOMKHO OBITh MUHHMAIBHBIM, HO JIOCTATOYHBIM JJISI TOTO, YTOOBI
MOJIYYUTh TIOJIHOE TIPEACTABICHHE O (POPME, COCTABHBIX YACTAX M pazMepax H3Jeiusl.

4.2.2. BeiOpath mMacmTad M300pakeHUs TakK, YTOOBI YEpPTEk TMOMECTHJICS Ha
dhopmarte A3. [IpeamoyTuTenbHbIM ABJIACTCSA Macitad 1:1.

4.2.3. IlpousBecTH IUIAHMUPOBKY 4YEPTEXKA, YUATHIBAS  KOJUYECTBO

N300paXeHUI, 170:¢ pa3Mepsl, HaJn4yue ITPOEKIIMOHHBIX
CBS3EH, BO3MOXKHOCTH IIPOCTAaHOBKU pa3sMepoB u MTO3ULIUH.
CrutomHsIMU TOHKUMH JIMHUSIMHA BBIYEPUHBAIO

OPSIMOYTOJIBHUKK CO CTOPOHAMU PAaBHBIMH COOTBETCTBYIOIIMM  TrabapUTHBIM
pa3MepaMm u3o0pakeHus.B naHHBIX npsMoyroipHuKax u3oOpaxkator neranu CBb.
VaoOnee HAa4YUHAaTh c KOPITYCHBIX 51 0a30BbIX JeTajeu.
4.2.4.BpIIOTHUT, HEOOXOJUMBIE pa3pesbl, ceueHus (OOBIUHO JIeJaeTcs
(GpOHTaNBHBIN pa3pe3 WIM CEYCHHE BHUJA C Pa3pe3oM), NPOBECTU BBIHOCHBIE U
pa3MepHbIe JUHUN (cm. puc.1).
4.2.5.Hanectn WTPUXOBKY B pa3pe3ax U CEUYCHHSIX, OOBECTH KOHTYPHBIE
JTVHHH.

4.2.6. IlpoctaBuTh ra0apuTHBIC, YCTAaHOBOYHbBIE, 3KCIUIyaTallHOHHBIE
pa3Mepsl.

4.2.7. TlpocTaBUTh HOMEpAa MO3WULMKA corjacHo creuudukanuu. JluHuu-
BBIHOCKHM HE JIOJDKHBI MEpeceKaThcsl MEXIy cO00M M mepecekarh pa3MepHbIE JIMHUH,
ObITh TapaJUICAbHBIMU JIMHUSMU IITPUXOBKU. OJHUM KOHIIOM JIMHUS-BBIHOCKA
JOJIKHA 3aXOUTh Ha H300paKeHHE YKa3blBAEMOW COCTAaBHOM  YacTH
U3 ICIHS u
3aKaHUYMBACTCS TOYKOW WJIM CTPENIKOW (€ciau TIUIolaab JeTaau Y3Kas),
IPYTUM COCIUHATBCA C TOPU3OHTAIbHOW TMONKoH. Ilonkm pacnomararorcs
napajuieabHO OCHOBHO HAAMHICH BHE KOHTYypa
U300paKeHUsT U TPYNNUpyroTcs B KoJIoHKM "u crpoku. lpudt HOMepa
nosuni B 1 1/2 - 2 pa3a Gombine pasmepa mipudTa’ pasMepHBIX YHCENT - (CM.
puc.1).

4.2.8. Brimonnsercs TEKCTOBBIN Marepuall.



4.2.9. 3anonHseTcss OCHOBHAas HaaNMuch. B KoHIlEe 0003HAUEHHUS YepTeka

craBsarcsa OykBbl Cb (cm.puc.1).

6. Bonpocs! 1151 CAMOKOHTPOJISA

1.YTo Ha3bIBaeTcst COOPOYHON eMHULIEH?

2.B kakoii Mocae10BaTeIbHOCTH BBINOJIHAETCA YEPTEK COOPOUHON €AMHULIBI?
3.Kakue pa3mepbl MpOCTaBISAIOT HA YEPTEKaX COOPOUHON €TMHUITHI?

4.YTo Ha3wIBaeTCs crieruuKaImeil 1 KakoBO ee Ha3HaueHue?

5. KakuM rocynapCTBEHHBIM CTaHAApTOM oOIpeaensercs (opma U MOPSIOK
3aroyiHeHus crenuukanum?

6.B kakoii mocienoBaTeIbHOCTH BEJETCS 3alUCh B ClIeNU(PUKAIIMY OPUTMHAIBHBIX U
CTaHJIapPTHBIX JeTayen?

7.Kakue yClIOBHOCTH U YIPOIICHUS TONyCKAIOTCS CTaHapTaMu Ha COOPOYHBIX
yeprexax?

8. YKaxxute OTIMUMs OCHOBHOM HAJIKUCH YEPTEXKA U CleUU(PUKALUU.

7. Cnmcoxk peKkoMeHyeMoi JIUTepaTypbl

OcHoBHas
1. TOCT 2.101-68 Bunpsl uzaeinum
2. T'OCT 2.108-68 Cnenuduranuu
3. T'OCT 2.109-73 IIpaBuia BbINOIHEHUS YePTEKEN AeTaneld, COOPOUHBIX, 0OIIETo
BUJIa, MOHTQXHBIX YEPTEXKEl.

JlomonHuTeNnbHAS

1.UexmapeB A.A. CripaBOYHHK I10 YepUEHUIO: yueOHOE TTOCOOHUE ISl CPETHETO
npod. O6pazoBanus 2018, 336¢.
2.benonoroBa H.A. HaueprarenbHas reoMerpusi: ydeOHOE TocoOue IS

ctyaeHToB 2018t 92ctp ObC Jlanb



3.bopucenko U.I'. Unxxenepuas rpaduka. ['eoMeTpruieckoe U MpOSKIIMOHHOE
yepuenue Cubupckuii peaepanpubiii yausepcuret 200ctp 2020 9bC Jlanb

4 VnTepHer pecypcbl-www.edu.ru

I'paguueckas padora Ne22, 23

Tema: Bropoe aeranupoBaHue cOOpOYHOTO YepTexka

ey padoThI:

«HayuuTbcst yuTaTh COOpPOUHBIE UYEPTEHKH W UYEPTEKUM OOIMEro BWIa U
pa3BUTHE YMEHHUU BBINOJHEHUS [0 HEMY YEpPTEXKEH AETalleli B COOTBETCTBUU C
tpeboBanusimu  ['OCT 2.109-73 u T'OCT 2.305-69 .3akpernieHue HaBBIKOB
BBINIOJTHEHUS TEXHUUYECKOTO PUCYHKA JIETAJIN.

IIpomoxuTEeIbHOCTD: 84acOB

Obecnieuenne padoThI:

1. UepTex obmiero Buaa co cnenudukanueit Ha 10... 17 neranei.

2. Meronuueckue peKOMEHAIMY M0 BBIMOJIHEHUIO rpaduueckoil paboThI.
3. Ilnakatel « COOpOUYHBIN yepTex», «HepTex IeTanm».

1. O0mue U TeopeTHYECKHE MOJIOKEHUS M0 TeMe rpaduyeckoil padoTh:

1.1. Utenune yepTekei 001ero BHIa M COOPOYHLIX YepTeKen

Utenue yepTexeil oOimiero Bujga M COOPOUYHBIX UYEPTEKEU - ATO MPOLECC
OMpeIeNICHUS] KOHCTPYKIIMU, PA3MEPOB U MPUHIIUIIOB PA0OTHI U3JEIUS MO YEPTEKY.
UreHne yepTexen CIeNYET BBIIOIHATh B CICIYIOIIEN MTOCIEI0BATEIbHOCTH:

1. Ilo oCHOBHOM HaANMCH YCTAHOBUTH Ha3BaHUE W3JEIUA. IJTO IO3BOJIHUT
MPEICTaBUTh HE  TOJBKO  HA3HAYEHWE, HO B  HEKOTOPOM  CTEIICHH,
YCTPOMCTBO U3JIEIINSL.
Hanpumep; Ha3BaHHE «THCKW» OINPEAENSET HAJIMYME B HUX BHHTOBOM Napbl WIH
MMHEBMOIMJIMH/IPA U 32)KUMHBIX 3JIEMEHTOB.

2. YcTaHOBUTH, Kakue€ HM300pa)K€HUs JaHbl HA YepTeke, YTOObI MyTEM HX



COTOCTaBIICHUS MOXXHO OBLIIO TPEACTaBUTh (OPMYy U YCTPOWCTBO U3ETHS.

3. Tlo HOMepaM mMO3UIMI OTHICKATh HAa YEpPTEkKE H300pKEHHE KaXKIOU
netanu, ux Gopmy u pasmep. Ilpu >TOM HAAO YYUTHIBaTh MPOEKIIMOHHYIO
CBSI3b M300paKEHMS, a TAKK€ M TO, UYTO HA BCEX M300paKEHUAX B paszpe3ax
JeTallb IITPUXYETCS B OJJTHOM HAIPaBJICHUU U C OJIMHAKOBBIM PACCTOSHUEM MEXKIY
ITPUXOBBIMU JIMHUSIMHU.

1.2.BpInoJiHeHHUE YepTeKel 1eTaau

UYeprexxk netanu JTOKYMEHT, COJAEpXkallMil H300pa)keHue NeTald WU Jpyrue
JaHHBIE, HEO0OXO0IUMBIE JUISL ee U3TOTOBJICHUS U KOHTPOJIS.
Tak kak MHOrHE TpeOOBaHUS, PEIBSABISIEMbIE K JIETANSIM, MOTYT OBITh BBHIITOJTHEHBI
Ha YEpTEeXe IOCIE M3YyUYECHHS CTYAEHTAMH LIEJOr0 psla CHELHalIbHBIX MPEIMETOB,
3a/laya CTYJIEHTOB BTOPOro Kypca MpU BBIIOJHEHUH YEPTEKEW OrpaHUYUBAETCA
BbISIBIIEHHEM (DOPM, TPAMOTHO MPOCTAHOBKOM pa3MEPOB U 3HAKOB LIEPOXOBATOCTU U
JOITYy CTUMBIX OTKJIOHEHUH, yKa3aHHueM Marepuana JeTaju.
[ToaToMy moOciie M3Y4YEHHUS M «IPOUYTEHUsS» JIE€Tadu MOJUIeKAIEH AETATMPOBAHUIO
HaJ0:

1. Y cTaHOBUTH KOJMYECTBO N300paKeHUM JICTaNIH,
HEOOXOAMMBIX NJIsi BBISBICHUS €€ (OPMBI, ONIPEACIIUTD TTaBHBIA BUI,

2. BBINOIHHUTH YEPHOBOW 3CKU3 I€TANIN U MIPOCTABUTH PA3MEPHBIE JTUHUY;

3. OnpenenuTs U MPOCTABUTH Pa3MEPHI ICTAIIH;

4. BpiOpars MaciiTad uzo0paxeHus u ¢popmar;

5. CmnanupoBaTh BHABl Ha TIOJ€ YEpPTEXa, BBIIOJHUTH UYEPTEXK C
HEO0OXOAUMBIMH pa3pe3amu;

6. IIpocTtaBuTh pa3mMepsl U ONPEAETUTH UX JOIMYCTUMbIE OTKIOHEHUS;

7. IlpocTaBUTB 3HAYECHMS LIEPOXOBATOCTH ITOBEPXHOCTEM;

8. BBINOJHATH OCHOBHYIO HAAMKCh, YKa3aB B HEW MaTepuai 1eTalu.

1.3. BLI0Op rIaBHOT0 BUAA U KOJWYECTBA H300PAKEHUH.

3a raaBHBIN BUJ MPUHUMAIOT TO U300pakeHHEe, KOTOPOE JaeT HauboJiee MoJHoe
npejacTaBieHue o opMe U pazmepe JAeTanu. B kauecTBe TJ1IaBHOTO BUIa MOXKET OBITh:

*  Bug geranu criepenuy;



*  DOpoHTANBHBIN pa3pes;
* Coueranue Buza ¢ GpPOHTAIBHBIM Pa3pe3oM.

JIJ1st KOpIyCHBIX JeTajield TJIaBHBIA BHUJI pacnoJiarailoT 0ObIYHO B COOTBETCTBUU
C HUX pacrojio)KeHHeM Ha cOOpoYyHOM uyepTexe. Jleranu ynnuHeHHOH (opmbl
(ppryaru, pyKosiITKM U Jp.), @ TaKxe AeTaid, 00padaThiBaeMble HA TOKAPHOM CTaHKE
(ocu, BTYJIKHM, BUHTBI, MOXOBUKHU, KoJieca 3yOUarbie U Jp.) CIAEAYyeT pacnoyararh Tak,
4TOOBl OCh BpallleHHs OblIa HapajjielibHa OCHOBHOW Haamucu ueprexa (puc. 1)
HE3aBUCUMO OT TOIO, KaK 3Ta JIeTajb pacHoJIOKEHAa Ha 4epTexe OoOLEero BUAA.

Pacnonoxxenne rnaBHOro Buja Ui JeTaneil, oOpaOaTbIBa€éMbIX Ha CTAHKaX
JOJDKHO COOTBETCTBOBATh MX IOJIOKEHHIO HA CTAHKE NPU KOTOPOM BBIIOJIHAETCS
HauOoJIbIIIee KOJMYECTBO Omepaiuii (CM. BUHT, OONT, BTyJiKa Ha pucyHke 16). Jlnsa
JeTaneil Ha pucyHke 1-B 3a TJIaBHBIM BUJ CJIEIyeT TPUHUMATh (PPOHTAIBHBINA pa3pes,
Ha KOTOPOM BBISIBIISIIOTCS, HE TOJBKO HapY’>KHbIE, HO U BHYTpEeHHUE (HOPMBI JETalH.

JId Takux Jeranen BUJI CIEpeIn HE HYKEH.

1.4. Oco0eHHOCTH HAHECEHUS Pa3MepoB.

[IpaBuna HaHeceHUs pPa3MEpPOB U MpeeTbHbIX OTKIOHEHUM onpeaeneHsl ['OCT
2.307-68.

C OoCHOBHBIMM TpeOOBaHUSMHM YKa3aHHOTO CTaHJapTa CTYACHT 3HAKOMUTCS TpU
BBITIOJTHEHUU TPEIBIAYIIUX Tpaduyeckux padoT, HO 6€3 ydyeTa KOHCTPYKTHUBHBIX U
TEXHOJOTUYeCKuX 0a3. Y KaxIoW aeTanu, BXOJslIed B COOPOYHYIO €AUHUILY,
CYHIECTBYIOT MOBEPXHOCTH, KOTOPBIC OMPEIEIISIOT MOJIOKEHUE COMPSAraeMou C HEr
JeTanu. OJTU MOBEPXHOCTH HA3BIBAIOTCS KOHCTPYKTUBHBIMH 0Oazamu. B kauecTe
Takoi 0a3bl MOKET OBITh HE TOJHKO MOBEPXHOCTH JETAIH, HO U JIMHHUS CUMMETPHH,
oceBas JIMHU BpalieHus. bassl SBISIIOTCS OCHOBHOW I IPOCTAHOBKH Pa3MEPHBIX
JIMHUM.

COopouyHblE  4YEpTEX M, BBHINOJHAEMbIE B TUHOOTpaduU  M3rOTOBISIOTCS B
npou3BOJIbBHOM  Macmitabe. Ha deprexe HaHeceHbl TOJBKO TabapUTHBIE,

YCTAHOBOYHBIE M IKCILTyaTalMOHHbIE pa3Mepbl. UTOOBI ONpeAeNnuTh BCE pa3Mephbl



JeTane, BXOJAIIUX B 3Ty COOPOUYHYIO €AMHUILY, HY’KHO HAWTH HA YEPTEKE CAMBIH
OOJNBIIION TPOCTABIICHHBI pa3Mmep, 3aMEpUTh €ro JHUHEHKOH U BETUUYHHY
IPOCTABJIEHHOIO0 pa3Mepa pa3/e/IuTh HA BEJIIMYMHY IOJYYEHHYIO MPU U3MEPECHUHU.
[Tonyyaercs xkoapduuuent K, Ha KOTOpBIA HYKHO YMHOXHUTh BCE HU3MEPEHHbBIC
pasmepsl. [Ipu 3TOM mONydaemble pe3ynbTaThl OKPYTJSAIOT OO0 LEIOr0 4YHUCHa.
Hanpumep npocraBnennsiii pasmep 100 MM. npu wm3MepeHnu mnoiaydmsiock 30

100
mMm. K=_-#3,33.3 . [Ipn 3amepe Ha jeTanu Kakoro-To pasmepa IONYIUIn 9 MM.

9K=9x3.3=29.7 MM.,OKpYyTJIMB YUCJIO MOIXydiid 30 MM.

Bropoii BapuaHT onpeneneHus pa3MepoB — MOCTPOCHUE JUarpaMmsl (puc. 2)

Ha BeprukanpHol ocu otkianbiBaeM 100mM, Ha ropuszoHTanbHOi - 30MM. CTpoum
MpSMOYTOJIBHUK W mnpoBoauM 1uaroHans OA. Kaxzaelii HW3MEpeHHBId pa3sMep
OTKJIQJbIBAEM HA TOPU3OHTAIBHOW OCH W M3 OTOM TOYKA BOCCTAHABIMBAEM
npsMoyroyibHUK a0 auaroHann OA. Iloixywaem Touky B, m3 kotopoil mpoBoaum
FOPU30HTAAb 0  BEPTHUKAJIbHOM  OCH. [lomyyaem  pasmMep  JOeTaid.
BenuunHbl mNpenenbHBIX OTKJIOHEHUM pPa3sMEpOB Ui PA3JIMYHBIX COECAUHECHUU
U3y4aloTCsl CHELMATBbHBIMM MpeaMEeTaMM Npu mocienytomeMm oOyueHuu. s
BbIpA0OTKM HABBIKOB yKa3aHMs TaKUX OTKJIOHEHHH Ha YepTeke MOXKHO

BOCIIOJIb30BAaThCS YNPOIIEHHON Tabnuiei 1.

Tabnuua 1.
Bup coennnenus [IpenenpHOE OTKIIOHEHUE
JUTs Baja JUTSl OTBEPCTHS
IToaBuxHOE COEIUHEHHUE neranei | eb6 H7
(nopuieHs — UMIUHAP)
HenoaBu:xHOE MpeccoBOe COENMHEHUE JIETANIEH | n6 H7
(BaJI — BHYTPEHHEE KOJIBIIO TTOIIUITHUKA)
Henonsmxxnoe coeamHenue aeranen ¢ 3azopom | el H10




(OypTHK KpBIIIKH — KOPITYC)

CB0OOIHBIE pa3Mephl AeTaieii™ h14; H14

* DTU OTKJIOHEHUS NMPOCTaBIAOTCA TY HaJl OCHOBHOW HAJIKCHIO.

1.7. BaHaHne HnapamMmeTpoB IIECPOXOBATOCTH

[IlepoxoBaTOCTh MOBEPXHOCTHU SBISETCS OJHUM U3 IOKA3aTeJel COCTOSHUSA
[OBEPXHOCTHOrO CJOs JeTaid. YeM MeHbIle MIEPOXOBATOCTh MOBEPXHOCTH, TEM
MeHbllle TpeHue u wu3Hoc, TeM Boime KIIJ[ wmexaHusma, mNpoYHOCTH U
AaHTUKOPPO3HITHASI CTOMKOCTH AeTanu. OJHaKO BpeMsi U CTOUMOCTh 00paboTKU pe3Ko
BO3pAcCTaeT.

[IIepoxoBaTOCTh TMOBEPXHOCTH 3aBUCUT OT MHOTHX (DaKTOpPOB MaTepuasna
JeTaH, METOJI0B u PEXKUMOB 00pabOTKH.
B cBsi3u ¢ TeM, 4TO 3TUX 3HAHUN y CTYJACHTOB Ha JaHHOM JTane OOy4YeHHs HET,

3HAYEHUS IEPOXOBATOCTH PEKOMEHAYETCS 3a/1aBaTh MO Tadnuile 2

Tadmuna 2

[Tapamerp OOpabaTbiBaeMble MTOBEPXHOCTH

nepoxoBaTroctu Ra mxm

20...10 OTBEPCTHUSA oz OOJTHI, CONIPUKACAIOLIUECS
NMOBEpPXHOCTH ((bIaHIIbI), compsATaeMbie TOBEPXHOCTH,

MMeEIoNUe OOJBIION rapaHTUHHBIN 3a30D

10...5 pe3bOOBBIE U TJIaJKHUE TMTOBEPXHOCTH OOJITOB, IIMUIICK,

raek, Hepabouyue MOBEPXHOCTH AeTallei

2,5...1,25 OTBEPCTHS MO IITUQTHI, 3yObsi 3yOUaThIX KOJIEC

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

1.8. Texun4yecknii pUCYHOK

OTO0T BUJI I/I306pa}K€HI/IH ACTAJIM BBIIIOJIHACTCA HAa MHIUIMMCTPOBKE HWIIN 6YMaI‘C B



kietouky. dopmar s pUCYHKa BbIOMpaeT CTyAEHT. TEeXHUYECKHl PHCYHOK
BBITIOJIHSIETCST 0€3 mpuMeHeHUs: uHCTpyMeHTa. [Ipu HeoOXoauMocTH M300pakeHHe
JIENal0T ¢ pa3pe3aMu. PUCYHOK BBINMOJHSIOT ¢ TeHEeBOW mITpuxoBkoil. [lonpoOuee o
BBITIOJITHEHUH TEXHHYECKOTO PUCYHKAa CMOTPHUTE METOJMYCCKHE PEKOMCHIAIUU K

rpaduueckoit pabore Ne§.

2. IlopsaaoK BbINOJHEHHUS PA0OTHI

['paduueckas pabota cocToUT U3 Tpex paboUMX dYepTekeH AeTaneit u
TEXHUYECKOTO PUCYHKA, KOTOPBIE OMpEEseT MPEnoaaBaTesib M0 YepTexKy 00IIero
Buja. [Ipu BeimonHeHun rpaduyeckoi paboThl HEOOXOIUMO:

1. M3yuuth nostydeHHoe 3aaanue (pasaen 5.1 MeToguyecKkux ykazaHui)

2. W3yuuTh MOPSAA0K BHITIOMHEHUS 3adaHus (pa3aenst 5.2...5.7)

3. BeimomHuth paboTy B TOHKMX JIMHUSX U TMPOKOHCYJBTHUPOBATHCS Y
IpenoaaBaTess

4. OOBecTH KOHTYPHBIE JIMHUU YEPTEKa U BBIMOJIHUTH OCHOBHYIO HAJIIUCh

5. Cnatb paboTy Ha IPOBEPKY MPENOAABATEIO.

3. Borpochl 1JIs CAMOKOHTPOJISI

1.YT0 MOXKET SIBAATHCS IVIABHBIM BHJIOM ACTaJIN?

2. Kakue mNOBEpXHOCTH, JMHUU SBISAIOTCS Oa30BBIMU IPU IMPOCTAHOBKE
pa3MepoB?

3. OT 4ero 3aBUCHUT BEJIMYMHA MPEIETbHBIX OTKIOHEHUN Pa3MEPOB?

4. Yrto sBiIAETCA OCHOBOM [l HA3HAUYECHHUsS] BEJIMYMHBI IIEPOXOBATOCTH

IOBEPXHOCTH?

4. lomaiiHee 3a1aHue

Brimonnenue yeptexei 3-x AeTangeld U TEXHUYECKOT0 pPUCYHKA JIETaIH.

5.Cnmcok JiuTepaTypsbl



OcHoBHas:

1. Enunass cucreMa  KOHCTPYKTOPCKOM — TOKyMeHTanuu. (OCHOBHBIE
nonoxeHus. - M.: 30. Crangapros. 1982. - 352 c.

2. UYexkmaper A.A. COpaBOoYHUK MO YepyeHHUIO: yuyeOHOe mocoldue s
cpeanero npod. O6pazosanus 2018, 336¢.

3. benonorora H.A. HauepraTenwHas reoMmerpusi: yueOHOe mocoOue aJis
ctyaeHToB 2018r 92c¢tp ObC Jlanb

4. bopucenko W.I'. HWmxenepnas rpaduka. ['‘eomerpuueckoe u
npoekimoHHoe uepuyenne Cubupckmii denepanbubiii yHuBepcuter 200ctp 2020
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I'padpuueckas padGora Ne21
Tema: BrIlToTHEHME KHUHEMATUYECKOM CXEMBI Y3714 CTAHKA;
IIpoao/xuTEILHOCTH: 64aca
Hear paborbi: ChopMupoBaTH YMEHHS YWTATh W BBHINOJHATH KHHEMATHUYECKHE
CXeMbl 000PYI0BaHUS
MarepuajibHOe U JOKYMEHTAJIbHOE oOecreueHmne
1. MeTtoandeckoe mocodue JJisi BRIMOJIHEHHS PabOThI
2. IlmaHiieTsl, CTEHAbI

3. OO6mue u TeOpEeTUIECKUE MOCOOUs MO TeME PabOThI

1.001ue cBeaeHud 0 cxeMax

Paznuunbie CXCMBbI, IIPUMCHACMBIC JIA I/I306pa)I(eHI/I${ HSHGHHﬁ, ITIO3BOJIAIOT



ObicTpee pa3o0paThCsi B MPUHIUIE U IOCIEIOBATEIBHOCTH 3JEMEHTOB TOTO WIIU
MHOTI'0 YCTPOMCTBA.

CxeMaMu Ha3bIBalOT KOHCTPYKTOPCKUE JOKYMEHTBI, HA KOTOPBIX COCTaBHBIC
YacTH W3JENUs, UX B3aMMHOE PACIIONIOKEHUE U CBSI3U MEXKIYy HUMHU H300paKEHBI
yciaoBHo. ['OCT2.701-76 ycraHaBnuBaeT BUABI U THUIBI CXeM, UX 00O3HAY€HUE U
oO1ue TpeOOBaHUS K BBIMIOJHEHUIO CXEM.

B 3aBucuMocTM OT Xapakrepa DJJEMEHTOB W JIMHMM CBSI3U  CXEMBbI
noapaznensitorcss Ha  BuAbl:  kuHematmueckue (K), ruapaBauueckue (1),
ITHEBMATUYECKUE (ID), AJIEKTPUYECKHUE D) u IpYyTHE.
B 3aBucuMocTH OT mpenHa3HAu€HUs CXEMbl JIEIATCS Ha BUABI U 00O3HAYAKOTCA
dpamu:

A) CtpykrypHble cxembl (1udpa 1)- mokas3sBalOT OOIIYI0 B3aUMOCBSI3h
COCTaBHBIX YacTed M3AeNUsT W  BBIYEPUMBAIOTCA  MPOCTHIMH  (UTypaMu
(IpsIMOYTOTLHUKAMHU ) Y TIPSMBIMH JINHUSIMU

b) ®dynkumonaabHble cxeMbl (mudpa 2)-MOKa3bIBAIOT  MPOLECCHI,
MPOTEKAIOIUE B U3/IEIUH;

B) IIpunuunuaabHble cxembl (LU(pa 3)-ONpenesstoT IOJHBIA COCTaB
AJIEMEHTOB M3JEIUsl W CBSI3b MEXK]y HUMH, JaBasi NPEACTABICHUS O MPHUHIIUIEC
JICUCTBUS U3JCIIHS;

I') Cxembl coeauHeHuii (MOHTaXXHbBIC)- MOKA3bIBAIOT COCTUHEHUSI COCTABHBIX
yacTeill M3eNns U MecTa MPUCOETUHEHHUs BBIBOJIOB, BBISIBIISIIOT MPOBOJAA, Kalemwu,
BOJIOTIPOBOJIBI U UX apMaTypy (1udpa 4);

) Cxembl nmoakiawueHuii (mudpa 5)- Moka3bpIBalOT MeCTa MOAKIIOUCHUIN
17631 (S 15078

[udp cxempl coctouTr U3 OykBbl W 1UGpel. Hampumep kuHeMarnueckas
MpUHIMIHAATIBHAS cxeMa o0o3Havaercs K3.

Cxembl BBIIOJHSAIOTCSA Ha JIUCTax o0miero (hpopmMara ¢ OCHOBHOM HAAMUCKIO TS
YEPTEKEU U CXEM.

[Ipy BBIIOJIHEHUU CXE€M HE COOJIOAAIOTCS MacIuTaObl, JEeWCTBUTEIBHOE

PaCIIOJIOKCHUC COCTABHBIX yacTeun HU3ACIINA MOKXCT Ha CXCMC HC YUUTHIBATHCA, UIIH



YUYHUTBIBATHCS MPUOTUZUTETHHO.

DNEeMEHTHI, BXOJAIIME B COCTaB W3JENUN, U300PAKAIOTCS B BHUJIE YCIOBHBIX
rpadguueckux o0Oo3HaueHuM, ycraHoBieHHbIX crangapramu ECKJ/[. Cxeme
pUCBaMBAETCS 0003HAUCHHUE U3ENHUSI, KOTOPOE N300paKeHO Ha CXEME.

Kunemarnueckas NPUHIUNMAJIbHAS cxeMa
B Ttabmuie 1 npuBeseHbl ycloBHbIE rpaduueckue 3JIEMEHThl MalllMH U MEXaHU3MOB
JUISL IPUHIUIIHATBHBIX CXEM.

KuHematnueckne CXeMbl YCTAaHABJIMBAKOT COCTAB MEXaHU3MOB WU MOSICHSIOT
B3aMMOJICCTBUE WX DJIEMEHTOB. Kaxblii 3yeMeHT, W300paXKeHHBIA HAa CXEMe
YCJIOBHO, JIOJDKEH WUMETh CBOE€ 0003HAYCHHE: MOPSIKOBBIM HOMEpP WM OyKBEHHO-

udpoBoe o6o3HaYeHHE (PUCYHOK 1)

2. BbinoJsineHue padoTbl

2.1. llomy4yuTs 3aaHuEe y IpENoOaaBaTENs
2.2. Bbl 4epTUTh KHHEMATHYECKYIO CXEMY U3/ENSI B TOHKUX JTUHUSIX
2.3.  IIpoKOHCYIbTHPOBATHCS y NPENOAABATENS

2.4. 3aKkOHYHTH BBITOJTHEHUE CXEMBI M OPOpPMIICHHE YepTeKa

3. UcnoJsb30BaHHAA JUTEpaTypa:

1.Uexkmaper A.A. CropaBoyHHK II0 YEpUYCHUIO: YyueOHOE TMocoOue s
cpeanero npod. O6pazosanus 2018, 336¢.

2.benonoroBa H.A. HaueprarenbHasi reomerpusi: ydyeOHOe mocoOue Jist
ctyaeHToB 2018r 92ctp ObC Jlanb

3.bopucenxo WN.I'. Umxenepnas rpaduka. ['eomerpuieckoe u MpOEKIMOHHOE
yepuenne Cubupckuii peaepansubiii yauepcuret 200ctp 2020 ObC Jlanb

4 nTepuer pecypcbl-www.edu.ru
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