MHWHOBPHAYKU POCCUA

BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET

KA®EJIPA TPAHCITOPTHBIX ITPOILIECCOB 1 TEXHOJIOT M

@OH/1 OLICHOYHBIX CPEJCTB
JUI IPOBE/IEHUS TEKYILEro KOHTPOJIS
U IPOMEXKYTOUYHOM aTTECTALMU 110 TUCLUIUINHE (MOIYIIIO)

HAYEPTATEJBHASI TEOMETPUS 1 UTH)KEHEPHASI TPA®UKA
MOJIYJb 2

Hamnpasnenue u HanpaBiIeHHOCTb (MTPOQHITH)
21.03.01 Hedrerazosoe neno. Hedrerazosoe neno

I'ox nabopa na OIIOII
2022

dopma 00ydeHuUsI
OYHas

Baanusocrtok 2022



1 Ilepedyenb popMupyeMBbIX KOMIIETEHIU I

Hassarue OIIOII BO, Kon u popmynupoBka KoMHeTeHIN

COKpameHHOe nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

21.03.01 Hedrerazoso
e gerno. Hedrerasosoe
Jeno

OIIK-1. CiocobeHn pemate 3aga4m,
OTHOCSIINECS K IPO(PECCHOHATBHO
1 NeATETbHOCTH, IPUMCHSISI METO/]
bl MOJICIMPOBAHMSI, MATEMATHYECKO
T'O aHaJIHM3a, CCTCCTBCHHOHAYYHBIC
1 OOIIEHH)KCHEPHBIC 3HAHUS

OIIK-1.3k omeHMBAeT U pemaeT HHXCHEPHBIE 3a
Jlau¥ C MCIO0JIb30BAHUEM JIByMEPHOTO U TPEXMeEpP
HOTO NMPOCTPAHCTBA, HCIOJIB3YET MPAaBUIIA TOCTP
OCHMS TEXHUYECKUX CXEM M 4epTexei

Komnerenius cunraercs chopMUpOBaHHON Ha JAHHOM 3Talle B cllyyae, €CJI oJydYeHHbIe
pe3ynbTaThl OOYYCHHsSI MO JUCIUIUIMHE OICHEHBI TOJOXHUTEIBHO (IUana3oH KPHUTEPUCB
OILICHUBAHMUSI PE3YIbTATOB O0YUCHUS «3aUTCHOY, «YAOBIECTBOPUTEIBHOY, «XOPOILI0Y», KOTIUIHOR).
B cayuae OTCyTCTBHUSI MOJOXKHUTEIHbHON OIEHKM KOMIIETEHLIMS HA JAHHOM JTale CYUTAeTCs
Hec(OPMUPOBAHHOM.

2 lloka3zare/iM OLlEHNBAHUS IVIAHNPYEMbIX Pe3yJIbTATOB 00yUYeHH s

Komnerenmus OIIK-1 «Crioco6eH pemaTs 3a1a4u, OTHOCSIIMECS K POodhecCHOHATbHOMN
JIeSITELHOCTH, MPUMEHSIE ~ METOJIbI MOJICIIUPOBAHUS, MaTEMaTHYECKOTO aHaausa,
€CTECTBEHHOHAYYHBIEC U OOIICHH)KEHEPHbBIE 3HAHUS»

Tabmuna 2.1 — Kpurepun orieHKA WHAUKATOPOB JTOCTHKCHUS KOMITCTCHITUN

PesynbraTel 00ydeHNUs 10 AUCIUIUINHE
Ko u gopmymupoka unankar | Ko | Tu Kpurepuu ouieHnBanus pe3ynbTt
opa JOCTUXKEHUs KoMriereHuy | A I aToB 00y4YeHHUs
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-1.3k onleHUBaeT U pemaeT HOPMAaTUBHBIX JokyMeHTOB (EC
JIEMOHCTPHUPYET OTIUYIHbIC 3HAH
WH)KEHEPHBIE 33J]a4U C HCIOJb3 KJI, OHTTI, CHulls1, [IpaBuna
3H 1Sl ¥ CIIOCOOHOCThH COCTABIIATh
OBaHHEM JIByMepHOTo 1 Tpexme | PJ] ¥ HOPMBI) TI0JIb30BaHUE KOTOPHI
aH TEXHUYECKYI0 JIOKYMEHTALHUIO,
PHOTO MPOCTPAHCTBA, UCTIONB3Y | 1 X HEOOXOAUMBI JIJIs1 pa3paboTKu
ue . U CTIOCOOEH K CHCTEMaTH3allnu
€T MpaBHJjIa MOCTPOSHHS TEXHUY KOHCTPYKTOPCKOH JOKyMEHTAIl .
. MOJTyYEeHHBIX 3HAHUI
€CKHUX CXeM M YepTeKel )07
HOJIB30BATHCS TEXHUIECKOH JTH
. TOTOB M YMEET MOJIb30BaThCS
TEpaTypoi; UCIIOIB30BaTh TEXH
M MYECKHE PEriIaMeHThl, CTaHAAPT TPEOOBAHMAMH K OOPMICHHIO
P | me Bl U T II/)IG HO MaTPI];HBIe Z[OIE) noxymentaumu (ECK, ECILL,
2 HU pyr p y ECTJ) noxymenraruu. Ha Bric
MEHTBI; pelllaTh MO3UIIOHHbBIE
e OKOM YPOBHE BBITIOIHSIET YepTe
U METPUUYECKHUE 3aJa4U Ha KOMII
JKH TIPOCTBIX OOBEKTOB
JIEKCHOM 4epTexke
BIIAJICHUS TEXHUKOM MOCTPOEHH
ST KOMIUIEKCHOTO 4epTeXa 1 Har | chopMHUPOBABILIHMICS HABBIK U3
Ha | PHAHBIX N300paKeHNH; HAaBbIKA | OOpa’KeHWIl TEXHUYECKUX H3/1e
P gy | MY COCTABICHHUS M YTCHUSA HEPT T, ohopMIIeHHUS YepTexXeH, ¢
3 - eXell; IpuHIUIaMu paboThl CH | MCTIONB30BaHUEM HHCTPYMEHTO
CTeM aBTOMATH3HPOBAHHOTO NP | B rpaMuecKOro MpeacTaBIeHN
oextupoBanus (CAIIP); komns | g uHGOpMAaIIN
IOTEPHOM rpaduKon

Ta6J'II/IL[a 3aIOJIHACTCSA B COOTBETCTBUH C pa3ACJIOM 2 Paboueii nporpaMmMmbl IUCTTUIIIMHBI

(Moyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB




Tabmuua 3 — [lepedyeHpb OLIEHOYHBIX CPEICTB MO TUCIMILUIHHE (MOYIIIO)

KoHTposupyeMble IIaHupyeMble pe3
YIbTaTHl 00y4IeHUS

KonTponupyemble TeMBI

HaunMeHoBaHHE OLIEHOYHOTO CPEICTBA U P
encrasienne ero B POC

HUCIUIIINHBI

Texkywmuil KOHTPOJIb

IIpomexyTouHas atT
TecTamus

OuHas popma 00yueHUS

P/l 3HaHHe: HOPMATHBHBIX 110 | 1 OcyopHbie npasuna B | ['padudeckie DK3aMeH B MUCbMEH
xymentos (ECK, OHTIL | yonyenns yepreseit yHpasKHEHHUS Hoil popme
, CHull®1, IIpaBuna u Hop
MBI) Honb30BaHue kKoTopsl | 2. IIpoeximonnoe yepuen | I'paduueckue OK3aMeH B MHCbMEH
X HeOOXOIUMBI I8 paspa | ue YIpaXHEHUS HOH (opme
OOTKH KOHCTPYKTOPCKOH
PYKTOp . I'paduueckue OK3aMeH B MHCbMEH
JOKyMEHTAINN 3. CoenuHeHue netanei N
YIpa>KHEHHS HOH (opme
4. DckmupoBanue. Jleran | ['papuaeckue DK3aMeH B MIICHMEH
HpOBaHHE YIIPa>KHEHHS HOH opme
P2 VYMeHue: MoiIb30BaThCs TE I'paduaeckue ynpa
XHHYECKON HI/ITepaTYPOﬁ; 1. OcHoBHEBIC npaBuJia Bbl | KHCHMS, KOHTPOJIbH JK3aMeH B IUCbMEH
HCIO0JIb30BaTh TEXHUYECK | MOJHEHUS YepTeken bie paboTer Nel, Ne2 | moit popme
U€ PerIaMeHTshl, CTaHIapT , N3
Bl U IpyTHe HOPMaTHBHBIE . Tpauueckue yrpa 5
JOKyMEHTHI; pemath no3u | 2- [IPOCKIHOHHOE YepyeH JKHEHH, KOHTPOJTbH K3aMEH B IICbMEH
[UOHHBIC ¥ MeTpuyeckue | 1€ as pabora Nel HO# hopme
3a[]a4d Ha KOMITJIEKCHOM 4 .
auyeckue ynpa
EpTeXC . pad yrp DK3aM€eH B TUCbMEH
3. CoennHenue neranen JKHCHUS. KOHTPOJIbH N
HOW (hopme
ast pabota Ne2
I'papuueckue ympa
4. DckuzupoBanue. Jletan pag yrp DK3aMeH B TUChbMEH
HDOBAHME KHCHUS. KOHTPOMIBH | - (bopMe
P ast pabota Ne3 P
PI3 Hapbiku: TexHukoit noctp I'paduueckue ympa
OCHUsI KOMIUTEKCHOTO 4ep | 1. OCHOBHBIE NpaBMIIa BBl | JKHEHHsI, KOHTPOJbH | DK3aMEH B ITUCbMEH
TeXa W HATJBIIHBIX W300p | MOTHEHHS YepTexeH bie paboTel Nel, Ne2 | mHoit popme
a)KCHMI; HaBBIKAMH COCTa , Ne3
BJICHHS M YTCHUS YepTexKe
. I'pauueckue ynpa
it; mpuHIunamMu padbots ¢ | 2. [IpoeknronHOE YepueH DK3aMeH B TUCbMEH
JKHEHHSI, KOHTPOJIbH o
HCTEM aBTOMATH3UPOBAHH | U€ HOH (opme
as pabota Nel
oro npoektupoBanus (CA
I[1P); xommbroTepHOM rpad 'paduueckue ympa
HKOM . DK3aMeH B IUCbMEH
3. CoenuHeHue neTanen KHEHUS. KOHTPOJIBH N
HOM (opme
ast pabota Ne2
I'pauueckue ynpa
4. DckuzupoBanue. Jleran DK3aMeH B TUCbMEH
HDOBAHIE KHEHWA. KOHTPOJIBH | (bopme
P ast pabota Ne3 P

4 Onucanue npoueaAypbl OeHUBAHUSA

KagyectBo c(hopMUpOBAaHHOCTH KOMIETEHIMI Ha JaHHOM JTale OIEHHWBAETCS II0
pe3ysbTaTaM TEeKYIIUX U MPOMEXKYTOUHBIX aTTeCTallui MpU MOMOIIN KOJMYECTBEHHOM OIEHKH,
BbIpa)KeHHOU B Oayutax. MakcumasibHas cymMmma 0ajuloB 1Mo JUCHMIUIMHE (Monyito) paBHa 100

Kontponbuas | KonTtposnbhas

Oaimam.
O1eHOYHOE CPE/ICTBO
Bun yueGHoii aesiTensHOC
™ I'paduaeckue
YIPaKHEHUSI

pabora Nel paborta No2

KonTponbhas
pabora Ne3

DK3aMeH B I
HCBMEHHO

dhopme

Hroro




Jlexunu 10 10
[paxkTHyueckue 3aHsTHs 20 20
CamocrosiTensHas pabora 10 10 10 30
TIpoMexyTouHas aTTecTa 40 40
st

Hroro 30 10 10 10 40 100

Cymma OanioB, HAOpaHHBIX CTYIEHTOM I10 BCEM BUIAM Y4€OHOM NESTEIbHOCTH B paMKax
JTUCITUTIMHBL, IEPEBOUTCS B OIIEHKY B COOTBETCTBHH C TaOTHUIICH.

CyMMZ bao Or1ieHKa 110 TPOMEX
YTOYHOM aTTecTaru XapakTepucTHKa KayecTBa ChOPMHPOBAHHOCTH KOMIICTCHIIMU
MO JTUCIHILIN "
HE
CTyzeHT IeMOHCTPHpPYET CPOPMHUPOBAHHOCTh JUCIMIUTMHAPHBIX KOMIICTSHIINH, 00Ha
PY)XKHBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOe U TITy00KOoe 3HaHHe y4eOHOro MaTepraa
91 510 100 «3a4TeHO» / , YCBOWJI OCHOBHYIO JIUTEPATYPY U 3HAKOM C JAOIOJIHUTENBHON IUTEPaTypOH, peKome
orZLao «OTIINIHOY H/IOBaHHOHU IIPOTPaMMOii, yMeeT CBOOOIHO BBHIIOIHATH MPAKTHYECKHE 3aIaHuUs, TIPE
YCMOTpEHHBIE TPOrPaMMOi, CBOOOHO ONEPUPYET NPHOOPETEHHBIMH 3HAHUSAMHU, yME
HHUSMH, IPUMEHSIET UX B CUTYAIHSIX MOBBIICHHON CIOKHOCTH.
CTyzeHT IeMOHCTPUpPYET ChOPMHUPOBAHHOCTh JUCIUILITMHAPHBIX KOMIIETCHI[HN: OCHO
76 10 90 «3a4TeHO» / BHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOIyCKAIOTCSl HE3HAYUTEIbHBIC OIIHOKH, HETOUH
or /6 ao «XOpOIIOY OCTH, 3aTpyJHEHUs IIPU aHATTMTUYECKUX OIepalusiX, IepeHoCce 3HaHUH U yMEHUM Ha H
OBbIC, HECTAHJAPTHBIEC CUTYAIUH.
CTyzeHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETCHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPONIPUATHI AOMYCKAIOTCS 3HAYNTENbHBIE OIINOKH, IPOSBIAETCS O
ot 61 o 75 «YIOBIIETBOPUTENb | TCYTCTBUE OTIENbHBIX 3HAHUH, YMEHHM, HABBIKOB 110 HEKOTOPBIM TUCLMITIIMHAPHBIM K
HO» OMIIETEHIUSAM, CTYACHT HUCIIBITHIBACT 3HAUNTENIbHbIC 3aTPYIHEHUS IPH OIIEPUPOBAHH
Y 3HAaHWSIMU M YMEHHSIMH IPH UX NIEPEHOCEe Ha HOBBIE CUTYAIHH.
«He 3a4TeHO» /
ot 41 110 60 HEYIOBICTBOPHTE V crypeHra He cqo(ipanOBale JUCHUILUTHHAPHBIE KOMIIETCHIIUH, MPOSBIAETCS HEA0C
TaTOYHOCTh 3HAHUH, YMEHHI, HABBIKOB.
JIHO»
«He 3a4TeHO» /
JlucuuiinHapHbIe KOMIIETEHIIMY He c(opMHUpoBaHsL. [IposBisercs mojiHoe WK Ipak
ot 0 1o 40 «HEYJOBJIETBOPHTE o -
BHOY TUYECKH [IOJTHOE OTCYTCTBUE 3HAHUH, yMEHUH, HAaBBIKOB.

S IIpuMepHBIe OLICHOYHBIE CPeICTBA

5.1 llpumep rpapuyecknx ynpaskHeHuu

Llesb pa6oTsl: [TocTpouTs BUJ CBEpXY (TOPU3OHTATIBHYIO IPOEKIUIO) TIO IBYM 3a/laHHBIM BUIAM.
Ucxonnble Buabl (ppoHTanmpHas W NpoduibHas NPOEKUMH) MPHUBEACHbI HUXKE (rabapuThbl
IPsIMOYTOJIBHUKOB 10 ocu X = 120 mm, 1o ocu Y = 60 MM u 1o ocu Z = 60 MMm). BeimonHuts
MOCTPOCHHUE HATypaJIbHOM BEJIMYUHBI OJHON M3 CTOPOH (UTypbl. 3ajaHUE BBIINOJIHIETCA Ha
dopmare A3 (popmar pacnonaraercs rOpu30HTAIBHO).




Kpamkue Memoouyeckue yKasaHus

B Teuenue ocBoeHUS AUCHUILIMHBI BBHITIOIHSIOTCS Tpadruyeckue padboThl, TOKa3bIBAIOIINE
YMEHHUE U HABBIKM NMPUMEHEHHs MOJYyYSHHBIX 3HAHWHN, HAKOIJICHUE W OLIEHKY MHIWBUIYaIbHBIX
JTOCTHKEHUI 00ydaromierocs B ONpeNeiEHHbIN MepHoJ ero o0pa3oBaTelbHON J1EeATEIbHOCTH.
CyTh ucnonp3oBanus rpadguueckux paboT Kak TEXHOJIOTUU U KaK MMaKeTa 3a/JlaHuid - 00eCTIeunTh
s dexTrBHOE B3aMMOJEHUCTBUE CTYACHTOB C mpenogaBarenieM. Bce paOoThl BBIOIHAIOTCS B
CUCTEME aBTOMAaTU3UPOBAaHHOTO NpoekTupoBanus Komnac 3D.

Ilxana oyenku

Ornenka banst Onucanue
5 30 Bce rpaduueckue paboThl BBIIIOJIHEHBI Ha BBHICOKOM IMPO(ECCHOHAIFHOM YpPOBHE B
CPOK, YCTaHOBJICHHBIW IpenojaBaTenaeM. UepTexu BBINOIHEHbl B COOTBETCTBHU C
tpeboBanusimu ['OCT.
4 24 Bce rpaduueckre paboThl BBHIMOJIHEHBI Ha XOPOIIEM NMPOPECCHOHATEHOM YPOBHE B

CPOK, YCTaHOBJICHHBI MpemnoaaBaTeieM. UepTexkH BBHINOJHEHBl B COOTBETCTBHHU C
tpeboBannsamu ['OCT. [lomymieHpl He3HAYUTENbHBIE OMMOKA TPH BEITIOJTHEHUH
OCHOBHBIX 3aJIaHHI.

3 18 I'papuueckue pa®OTHI BHINIOJHEHHI HE B TOJHOM O0BEME Ha CpeIHEM
PO eCCHOHANBEHOM ypOBHE. UepTekH BBIIIOIHEHBI B COOTBETCTBHUH C TPEOOBAHUSIMHA
T'OCT. lonymieHs! OMMOKH PH BEITIOTHEHUH OCHOBHBIX 3aJJaHUH.

2 0 I'papuueckne pabOTBI BBIIOMTHEHBI HE B TIOJTHOM O00OBeME Ha HHU3KOM
poecCHOHANBHOM YpOBHE. UepTe)KH BBHINOMHEHBl C HapylIIeHHEM TpeOOBaHHWH
T'OCT. OcHoBHBIE 3a1aHNs BBIIOJIHEHBI C OITMOKAMU.

5.2 3ajanns HA CAaMOCTOSITEJIBLHYIO PadoTy

B xone HU3YyUCHUA NUCHUIIIMHBI CTYACHTHI BBIITOJIHAKOT 3 KOHTPOJIbHBIC pa6OTI>I. BapI/IaHTBI
AJI BBITOJIHCHUSA KOHTPOJIBHBIX pa60T Ha3HA4YaroTCA PCIIoAaBaTCJICM B HA4YaJIC CEMECTpaA.

Kounrpoabnas padora Ne 1.
YcaoBue:

[Toctpoenue ueprexa, coAaepXkaliero Tpu BUIA, MO JAHHOMY HArJIsITHOMY H300pa)KeHHIO
neranu. Hanectn pa3mepbl. BBINOTHUTE aKCOHOMETPHUYECKOE M300pakeHue JAeTand B
IIPSIMOYTOJIBHOW N30METPHHU.

BapuaHTBI KOHTPOJILHOM padoThl Ne 1
















KonTposbnas padora Ne 2.
YciaoBue:

[TocTpouth TpeTbe M300pakeHHE AETalIM IO JIBYM 3aJaHHBIM, J1aTh pa3pe3bl, NMOCTPOUTH
HaTypaJbHbI BHJ HAKJIOHHOTO CEJIEHUS, a TaKKe HaIAgHOe H300paXKeHue JeTalu B
AKCOHOMETPHUYECKOM MpoeKUnu. BapuaHTt naH psaoM ¢ n300pakeHueM.

BapuaHTbl KOHTPOJILHOM padoThl Ne 2
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Kontpoasnasi padora Ne 3
YcaoBue 3aganus

3aaHne 3aKIII0YaeTCs B BBIMOIHEHUN TPEX padoT.

PaGora Nel. Uepréx Bana Ha ¢popmate A3.

Pabota Ne2. UepTéx 3y0uaToro MuIMHAPUIECKOTO Kojieca Ha ¢popmare A4.

PaGora Ne3. UYepréx nmeranmu 2-0¥l TPYMIBI CIOXHOCTH, UMEIOIICH HEOOpaOOTaHHBIE
(u€pHbIc) 1 0O0paboTaHHBIC (YHCTHIC) TOBEPXHOCTH Ha opmare A4.

Jlyis TOoro 4ToOBI BBIMOJHUTH 33/IaHUE HY)KHO W3YYHTH CIIEAYIOIIME BOMPOCHL. Bribop
TJIABHOTO M300pakKeHUs, KOJMYECTBA M300pakeHWi naeranu. [lapameTpsl W XapaKTepUCTHKH
[IEPOXOBATOCTH TOBEPXHOCTH, O0O3HAUEHHE IIEPOXOBATOCTH TOBEPXHOCTEH Ha dYepTe)ax
neraneii. OOo3HaueHHWEe MaTepuaia JeTald Ha dYepTexkax JAceTalied. YUeT TeXHOJOTUH



HU3TOTOBJICHUA ACTAJIN IPU MPOCTAHOBKC pPasMCPOB. HapaMeTpLI HUIMHAPHUYICCKUX

3y04aThIX

KoJtec, mpaBuiia BeinoaHeHus ux yeprexeit (COCT 2.403-75).

BapuaHTbl KOHTPOJILHOM padoThI Ne3

PaGora Ne 1

Ls

47

40

56

65

75

Marepuan sana — Omase 45 FOCT 050-2003

BapuaHT|L; |Ly |Ls [Ls |Ls ds |dy |d3 |ds [ds
3 48 [14 [5 [45 |26 20|20 |25 [22 |20
7 60 (18 |6 |55 |32 25 |25 |32 (28 |25
12 70 |21 (7 |68 |40 30|30 (40 (35|30
17 82|26 (8 |78 |45 35|35 (46 [40 |35
22 95128 [10 |90 |52 40 |40 |50 [45 |40

Marepuan sana — Omase 45 FOCT 050-2013

L 9
: H . — Hﬁ
! Ly Ly Ly Ly |
Bapuaut L1 Lo | La| Ly dy dz ds d4
2 2044147120 25|28[32|25
6 24|52 |56 |24 30/35[40|30
1 4080 (90 |40 50 | 56 [ 60 | 50
16 35(80(85)|35 45|52 |58 45
21 1636 [38[16 20[25]32|20
Matepnan sana — CmS FOCT 380-2005
| ——
AN o7
' ® - U 8
s g s L
7
| = s
Lol L L L; Ly Ly
BEPHEHT Li|La|La|Ls|Ls|Lg|dy|da|da|ds]|ds ds
4 45|26 |35(28 |18 |12 |16 |20 |26 | 22 | 20 | M6=15
8 58|32|45(35|23 15|20 |25|32 |28 | 25 | m20=15
13 70|38 |52 |42 |28 |18 |24 |30 |36 | 32 | 30 | M24x15
18 804563503221 |28 35|45 |38 |35 |mz7x15
23 90|50 |70 |56)37 |24 |32 |40 |50)43 )40 | Maox15

Matcpuan sana — Cmaas 48X FOCT 4543-2016



¥ —T =P 1= 1= s I
ai —HID) L=
Le| Ly Ly Ly Ly H
Le Ly L, |ty L,
BapHEHT Ly Lz Lz |Ls|Ls d1 dz d:g ds d5 B | Lg [ Ly [La Ly |Lls|Lls|Lly]|dy dz dy |ds | ds |ds ds
9 45(38|[ 50 [18[12] [168]20 (22|20 |[Mie=15 26 | 55|16 (21|32 |28 |18 | 16| 22 | M24x1,5 | 25| 30 | 35 | 25 | M20x1,5
14 55|46 63 |22[15]| |20|25 28|26 [m20x15 27 | 65|20 |25|38 | 35|22 | 20| 25 | M27=1,5 | 30 | 36 | 42 | 30 | M24x15
19 70|56 76 |27[18| |24 |30 |34 |30 [m2ex15 28 |75 |22 |30 |45 |40 |25 |22 | 28 |M30=15 | 35 | 42 | 50 | 35 | M27=15
24 80(65| 90 (32|21 2835|4035 |m2ras 29 |90 |26 |35| 50 | 45 | 30 | 25 | 36 | M39x1,5 | 40 | 48 | 56 | 40 | M33x1,5
25 9075|100 |36(24| | 32|40 |45|40 [m30:1,5 30 (45|13 |17 |25 |23 |15 | 13| 16 |M20=15 | 20 | 24 | 28 | 20 | M1B=15
Matepuan sunn — S FOCT 380-2005 Matepuan sana - Cmams 40X FOCT 4543-2016
Pa6ora Ne 2

Bapwant| m | z L | L, dy | ds
1 2,530 17|30 34 |52
= 2,530 14|25 28 (42
10 25|37 21|37 42163
15 25|42 24 |42 48|72
20 2,548 28 48 55 (82

]

A(t:-‘?.’

4 .

25

Ol
BapHEHT m| Z Ly |La|Ls dy | da da
2 2539 17130 7 28| 50 | M8
6 2548 22|38 8 35| 63 [ M8
11 25|78 34 |60[14] (56100 | M10
16 25|72 32|56(12] (52| 92 |M10
21 25|38 15|28| 6 25| 46 | M6

d,érz

12 35|28 55 35
17 35(35 60 40
22 35|37 70 45
——111..—
o~ A
Sl 5
RS
Ly
L,
Ly|Lo|Ls dy | dp
5|27|5 22 | 40
5(30| 5 28 | 45
6 32| 6 32 | 52
8 (40 8 38 | 62
8 (45| 8 43 | 70




72
92
110
130
148

ds |
136 |
144
162 |
172
188 |

PaGora Ne 3

¥

| #ué

ru 45"

& O O 0|5 d a4

Bapuart | 0 | Oy | By | Oy | O, | Bs | d

1 47 |60 |78 |38 | 31 [43 |7 78 (38 |18 |32 |40 |7 12
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Kpamkue Memoouyeckue YyKasaHus

B Teuenue oOCBOEGHUS JAMCIUILIUHBI

BBIIIOJIHAKOTCA TPHU KOHTPOJIbHBIC pa60TBI,

MOKA3bIBAIOLINE YMEHHE W HaBBIKM NPUMEHEHMsI MOJIyY€HHBbIX 3HaHUN. KOHTposibHBIE pabOThI
BBINOJIHAOTCS CTYZEHTOM B paMKaxX caMOCTOSTENbHOM paboThl M IpeAHAa3HAYEHBI /1J1s BBISIBIICHUS
WHJVBHIyaJIbHOTO
BBITTOJIHEHHBIX KOHTPOJIBbHBIX pabOT M 3HaHUE TEOPHH NPH UX 3aiuTe. Bee paboThl BBIMONTHAIOTCS
B CUCTEME aBTOMAaTH3MPOBAHHOTO npoekTupoBanus Komnac 3D.

Llkana oyenxu

00pa30BaTEeILHOTO

JABUWKCHU S CTYACHTOB. OHGHI/IBaeTCﬂ Ka4deCTBO

OneHka

Bamner*

Omnncanne

5

10

KonrponbsHast paboTa BEIIOIHEHa HA BBICOKOM PO(eCCHOHAIBHOM YpOoBHE. UepTesku
BEITIOJTHEHBI B cooTBeTcTBUH ¢ TpeboBanmsamMu ['OCT. Ilpu 3amute oOydarommics
JIEMOHCTPHPYET CHUCTEMHBIE TEOPETHYECKHE 3HAHMS: Ha TEOPETUYECKHH BOIPOC
KOHTPOJBbHOI pabOThl OTBEYAEeT IPaMOTHO H MOJTHO

KontpospHas paboTa BRIIIOIHEHA HA XOPOIIeM NpodhecCHOHaTLHOM ypoBHE. UepTexu
BBITIOJTHEHBI B cooTBeTcTBHU ¢ TpeboBaHusMu ['OCT. JlomymieHsl He3HAYUTENIbHbIE
OmMOKMA TPHU BBHITIOJTHEHUH OCHOBHBIX 3amaHuil. [lpwm 3ammre oOy4aromiuiicst c
HEOOJIBIIIMMHU HETOUHOCTSAMH JIEMOHCTPUPYET CUCTEMHBIC TEOPSTUICCKUEC 3HAHKS: Ha
TEOPETUYECKUI BOIIPOC KOHTPOJIHHON pabOThI OTBEYAET IPAMOTHO U MOJTHO

Kontponbaass pabota BbIIOJIHEHA HE B TMOJHOM O0BEME Ha CpeaHEM
npodeccrnoHaTbHOM ypoBHE. UepTeKH BHITIOTHEHBI B COOTBETCTBUHU C TPEOOBAHMSIMU
T'OCT. JomymieHpl OMIMOKK TIPH BBHIMOJHEHWHA OCHOBHBIX 3amaHuil. [lpm 3amure
oOyvaromuiicss He HIEMOHCTPHPYET CHCTEMHBIX TEOPETHYCCKUE 3HAHWH: Ha
TEOPETHYCCKUIA  BOIPOC KOHTPOJBHOH pabOTHl OTBEYaeT YacTHYHO H C
CYIIECTBEHHBIMH OIMUOKAMH

KonrponpHass paGora BBIONHEHa HE B TIOJHOM 00beME Ha  HH3KOM
npodeccnoHaIbHOM ypoBHE. UepTeXku BBINOJIHEHBI C HapylIeHHeM TpeOoBaHUM
T'OCT. OcHoBHBI€ 3a/1aHHUs BBITOJIHEHBI ¢ omrOKkamu. [Ipu 3amure oOyyaronuiics He
HMMEET CUCTEMHBIX TEOPETUUECKUE 3HAHUMN: Ha TEOPETUUECKUN BOIIPOC KOHTPOJIBHOM
paboThI HE OTBEYAET

* st 1 KOHTPOJIBHOM PabOTHI




5.4 IlpuMep 3K3aMeHAIMOHHOTO OUJieTa

Bamanue 1: [lo HarmsgHBIM H300paKEHUSM W BHJAM JETalld, HAWJAUTE COOTBETCTBYIOIIHE
n300pakeHUs: TI1aBHBIA BU; BUJ CBEPXY; BUJI CIeBa

A 5 8

" 1”2 17 % 3

Qﬁ@ S I

3amanue 2: [1o akCOHOMETPUYECKOMY YEPTEKY BBITOJHUTH YEPTEX JIETATH B HEOOXOIUMOM
KOJINYECTBE BUJI0B, IOCTPOUTE 11€7€CO00pa3HbIi pa3pe3, HAHECUTE Pa3MEphI.

Kpamkue MmemooudecKue yKasaHu:

DK3aMeH B YCTHOH (hopMe BBIABISET OCTATOYHBIC 3HAHWS, YMEHHUS OPHEHTHPOBATHCH,
COTIOCTABJISITh W YIOPSAJOYMBATH OTAENbHBIE (DAKTBHl. YUUTHIBAETCS KOJIUYECTBO MPABHIBHBIX



OTBETOB, YKa3bIBAIOIee Ha YCBOSHUE AUCHUILIUHBL. [Ipr oTBeTaXx Ha BOMPOCHI OHUIIETa CTYACHTHI
HE JTOJKHBI MOJIb30BATHCS 3AMUCAMHU JICKIIMOHHBIX MAaTEPUATIOB U AJIEKTPOHHBIMH T'a/IKETaMHU.
IlIxana oyenku

Ornenka bamner Ornucanue

5 40 CryneHt JIEMOHCTPHPYET c(hOpMHUPOBAHHOCTh JTUCIMILTHHAPHBIX
KOMIIETeHIINH, OOHAPYKUBAaET BCECTOPOHHEE, CHCTEMATHYECKOE U TIIyOOKOe
3HaHHE Y9eOHOTO MaTepraia U ero MpUMEeHEeHNe TIPH PeIIeHNnH TpaduaecKoit
3agaun. OTBEYaET MPABUIIBHO, TEPMHUHOJIOTHS TOYHASL.
4 30 CryneHt JIEMOHCTPHPYET c(hOpMHUPOBAHHOCTH JTUCIMILTHHAPHBIX
KOMIIETCHIINHA: OCHOBHBIE 3HAaHWS, YMEHHS OCBOEHBI, HO JOITyCKAIOTCS
HE3HAYMTEIbHBIC OIUOKYU B PEIICHUN rpaduieckux 3anad omiera. OTBeyacT
MPaBWILHO, TSPMUHOJIOTHS BEpHasl.
3 20 CryneHt JEMOHCTPUPYET ¢(hOpMHUPOBAHHOCTh JUCIMILIHHAPHBIX
KOMIIETEHIINHA: B  XOJle KOHTPOJBHBIX MEPONPHUATHA  JOITyCKAIOTCS
3HAYUTEIbHBIC OITMOKY B PelICHUH TpadUIeCKUX 3a/1a4 OWIeTa, MPOosIBIIICTCS
OTCYTCTBHEC OTJACIBHBIX 3HaHWH. OTBEUaeT MPABWILHO HA JIOTOJHHUTEIHHBIC
BOTIPOCHI.
2 10 Y crymeHta He CQOPMHpPOBAHBI JAWCHUIUIMHAPHBIE  KOMIICTEHIIHH,
MPOSIBJISIETCSI  HEJOCTATOYHOCTh 3HAHUM, yMEHUM, HaBbIKOB. He Moxer
OTBETHUTH NMPABUIHHO Ha JIOTIOJTHUTENBHEIE BOITPOCHL.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Lenb ocBoenust nucuuiuinHbl «HaueprarenbHas reoMeTpuss U HHXKEHEpHas rpaduka
MOJIYJIb 2» CBsI3aHA C MOJIYYCHHEM CTYICHTAMU 3HAHWUW, YMCHHUI W HABBIKOB, HEOOXOIUMBIX JJISI
o0nasanus CleIyIOIUMH KOMIIETEHIIUSIMU:

— FOTOBHOCTb BBISIBIISITH CYITHOCTH MPOOJIEM, BO3HUKAIOIINX B X0J1€ MPO(HeCCHOHATEHON
NESTENIbHOCTH, M CIIOCOOHOCTh TMpPHUBJIEYb JUIsI HMX pPEIIeHHs COOTBETCTBYIOIIMI rpado-
reOMETPUYECKUM anmnapar;

— COCOOHOCTh K KOHCTPYKTOPCKOM rpado-reoMeTpruyeckoil KOMMYHHUKAIUY;

—TroTOBHOCTB padboTath ¢ uHpopmanueii mo 'OCTam u ECKJ] u3 pa3nuuHbIX HCTOYHUKOB;

— TOTOBHOCTh K CAaMOCTOSITEIbHOM HHIMBUIYadbHOW paboTe, MPUHATHIO PEHICHUN B
paMKax cBoei npoecCHOHAIBHONW KOMITETECHIIHH;

— CIOCOOHOCTh M TOTOBHOCTh K CaMOCOBEPIICHCTBOBAHUIO, CAMOPETyJIUPOBAHUIO,
camopeaJIn3alyH.

3ajayaMy TUCUUIUIMHBI SIBISIOTCS:

-BBIPa00TaTh TEXHUKY MPABWIBHOTO U JIOCTATOYHO OBICTPOTO BBIOJIHEHUS TparuecKux
pabot cpenctBamu cuctemMbl KOMITAC 3D u 6e3 Hee, OT pyKu (3CKU3bI U TEXHUYECKHE PUCYHKH);

-oApoOHOE MW3yYEHHE M TMPOYHOE YCBOCHHE TEOPETHYECKUX OCHOB IOCTPOCHUS
MPOEKIIMOHHBIX YepTEeKel, MPUOOPETeHnEe U Pa3BUTHUE HABBIKOB MBICICHHOTO MpEACTaBICHUS
MPOCTPAHCTBEHHBIX (HOPM U300paKaeMBIX OOBEKTOB IO UX MPOCKITUSIM;

- pa3BUTHE MPOCTPAHCTBEHHOT'O MPECTABICHUS U BOCIIPUATHS HA YPOBHE TOUKH, ITPSMOIA,
IJIOCKOCTH, IOBEPXHOCTH;

- IOJIy4Y€HNE HAaBBIKOB U YMEHU PEIICHUS NO3ULUOHHBIX U METPUYECKHUX 3a/a4;

- OCBOCHHE ITPaBWJI BBIIIOJHEHUS U300pakeHUH 1 aKCOHOMETPUYECKUX ITPOEKIIMIA;

- IOJTyY€HHE HaBBIKOB B HCIIOJIb30BAHUU MPOTPAMMHBIX CPEICTB KOMIIBIOTEPHOH rpaduku

B pesynbrare OoCBOEHHs NAaHHOW JUCIHUIUIMHBI OOECHIEUMBACTCS JOCTHXKCHUE Ieseit
OCHOBHOI1 npoeccnoHanbHOi 00pa3oBaTeNbHOI MPOrpaMMBbl TPHOOPETEHHBIEC 3HAHUS, YMEHHUS U
HABBIKHU TIO3BOJISIOT MOJITOTOBUTH BBITYCKHUKA K OYAyIIei mpopecCHOHANBHON A TeILHOCTH.

[TnanupyembIiMu pe3ynbTaTaMi 00y4eHHUs MO TUCHUIUIMHE (MOAYIIO), SIBISIFOTCS 3HAHUSA,
yMeHHMsl, HaBbIKU. [lepeueHb MiIaHupyeMbIX pe3ysbTaToB OOyuYeHUs MO JAUCHUIUIMHE (MOJIYIIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3ylbTaTaMd OCBOEHHUS 00pa30BATENBHON MPOTpPaMMBl,
npejcTaBieH B Tabnuue 1.

Tabmuua 1 — Komnerenuu, popMupyeMble B pe3ysibTaTe U3Y4eHUs TUCIUITIIMHBI (MOTYJIs)

Pe3ynbTathl 00yueHUs MO AUCIUTIINHE
Konu Kon n
HazBanue (dhopmyrpoBKa
OIIOII BO, opmynuposka HHIUKATOpa Koz
COKpaIIeHHOC KOMIIETEHIINI JOCTHIKCHUSA peE3YIIb cDOpMyJ'H/IpOBKa pe3yiibTara
KOMITETCHITVH
TaTta
21.03.01 OIIK-1 : Cnocoben OIIK-1.3k : PI1 3HaHHEe | HOPMATHUBHBIX TOKYMEHTOB
«HedrerazoBoe | pemats 3agaum, OIICHUBAET U (ECK[, OHTTII, CHulIsr,
JICIIO OTHOCSIIIHECS K pemiaeT [IpaBmia u HOPMEI)

(b-HO) npogecCHOHaNTBHOM HHXXEHEpPHBIE [10JIb30BAHNUE KOTOPBIX
JIeSITEIbHOCTH, 3a/1a4yM C HEOOXOTUMBI JIJIS
MIPUMEHSISI METO/IbI HCIIOJIb30BaHUEM pa3paboTku
MOJIETTUPOBAHUS, JIBYMEPHOTO U KOHCTPYKTOPCKOM
MaTeMaTHIECKOTO TPEXMEPHOTO JIOKyMEHTaIUU
aHaJIn3a, MPOCTPAHCTBA, PJI2 | Ymenue | monp30oBaThCs TEXHUUECKOM
€CTECTBEHHOHAYYHBIEC | WCIIOJIB3YyeT JIUTEPATYPOI; HCIIOTH30BATh
1 OOIIEHHKEHEPHBIE | TpaBUia TEXHUYECKHUE PETITAMEHTHI,
3HAHUS TTOCTPOCHHUS CTaH/APTHl ¥ APYTHE

TEXHHYECKUX HOPMAaTHUBHBIE JOKYMEHTHI,
penath MO3UITMOHHBIE U




CXeM H METpPUYECKHUE 3a/1a9H Ha
yepTexei KOMIUICKCHOM YepTexe

PI3 HaBpik | BameHUs TEXHHUKON
MOCTPOEHHS KOMIIJIEKCHOTO
yepTeka U HaTrIsAAHBIX
n300paKeHMIT; HABBIKAMHU
COCTaBJICHUS U YTEHUS
yepTeKel; IpUuHIUIaMu
paboTHI cUCTEM
ABTOMAaTU3HPOBAHHOTO
npoekxtuposanus (CAIIP);
KOMITBIOTEPHOU TpaduKoi

2 MecTo aucuMiiimHbl (MoayJs) B crpykrype OITIOII

Hucuumuaa «HadeprarenpHass reoMeTpuss W WHXKEGHepHas rpaduka Moaynb 2» B
crpykrype OIIOII nanpasnenust moaroroBku 21.03.01 HedrerazoBoe peno - OTHOCHUTCA K
6a3oBoii yactu qucuumiuH - b.1.5.17

3. O0bem AuCHUNIMHBI (MOAYJIS)

O0beM UCHUIUTMHBI (MOAYJSl) B 3aUETHBIX EIUWHHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMHYECKHX YacOB, BBIIEICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (O BUIaM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO padOTy, IPUBE/EH B TabauLe 2.

Tabnuna 2 — O61mas TpyJI0eMKOCTh AUCIUITITUHBI

Tpyno- O0BbeM KOHTaKTHOH paboThI (dac)
€MKOCTb
Cemectp
Hassanne 3)60 p]\:-i Hacrs I/IEI?ICiO)c AynuropHas Breaym- CPC ?T?rpe]\s?
OIIOIT BO i VI yp YAHTOP TopHas
HUS (3P0, GE) Beero TalUU
0300) o
nek. | npak. | ma6. | ITA | KCP
21.03.01
Hedrerasosoe O0P0 Bl1.b 2 4 73 0 72 0 1 0 71 €]
JIeTI0

4 CTpyKTypa U coiepKaHue TUCUMILTUHBI (MO1YJIs1)

4.1 CtpykTrypa aucumnanHbl (MoayJs) aias OP@O

TemaTudeckuii miiaH, OTpaKarOUIMN COAEpXKAHWE TUCHUIUIMHBI (TIEpeUeHb pa3/IesioB U
TEM), CTPYKTYpHUPOBaHHOE MO BU/1aM Y4EOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ yueOHBIM IJIaHOM, TIpUBeeH B Tabnuie 3.1

Tabnuua 3.1 — Pa3aens! UCHUUIUIMHBL (MOJYJIs), BUJIBI Y4€OHOH JesITeIbHOCTH U (POPMBI
Tekymero Koutpous st OO0

Kon pe- Kon-Bo 4acoB, 0TBeicHHOE Ha Dopma
Ne Ha3zBanue Tembl 3yJbTara P
Jlex IMpaxr JIa6 CPC TEKYLLEr0 KOHTPOJIA
00y4eHus
Beenenne. OcHOBHBIE ompoc, 3aluTa
1 | mpaBuna BbINOJHEHUS 0 12 0 17 MHIUBUIYaIbHBIX
qepTeKeH rpaduIecKux padbot
OTIPOC, BHINTOTHEHUE
rpadMYECKux
2 | TIpoekiroHHOE YepUCHUE 0 20 0 20 pag .
yIpaXHEHHH, 3aIIuTa
KOHTPOJIbHOH paboThl Nel




OIIPOC, pelICHUEe
3 | Coenunenue neraneit 0 20 0 20 rpa(bquecxylux
YIPaKHEHUH, 3a1UTa
KOHTPOJIbHOU paboThl Ne2
OIIPOC, pelICHUEe
4 DCKU3MPOBaHUE. 0 20 0 20 rpa(bnqecxnj(
JetanupoBHue yIpaKHEHUH, 3aluTa
KOHTPOJIbHOU paboThl N3
Htoro no tadsmue 0 72 0 77

4.2 Conep:xaHue pa3aeaoB U TeM JHCHHUILIUHBI (Moayas) ajast OO

Tema 1 Bseoenue. OcnosHble npasuiia 8bINOJHEHUS YepmedCcell.

Conepxxanne Ttembl: Bsenenue. Ilpeamer depuenue. Buabl UM KOMIUIEKTHOCTD
koHCcTpykTOpcko# pokymeHntanuu. ['OCTo1, ECK/, CITIC. OcHOoBHBIE NpaBujia BBITOJIHEHUS U
oopmienus ueprexeid. Boymada rpadguueckux ynpaxHeHud mo Teme «CTaHmapThl 4epTexar.
OcHoBHBIE 3JIEMEHTBI TeoMeTpuu aeraneil. @opmarel, MacTalbl, JuHUM YepTexa. Lpudtsl,
Haamucu. PaboTa Han rpaduyueckiumu ynpaxxHeHUAMU 110 TeMe «CTaHaapThl yepTexay. Pasmepsl.
['padmyeckoe mzoOpaxenne MarepuanoB. PopmaTbl U TUIIBI OCHOBHBIX Haamucel. [IpaBuna
MIOCTPOCHHS COTIPSKEHMS, YKIIOHOB, KOHycHOCTH. Haanucu u o603HayeHns Ha yepTexax. Pabora
HaJ rpauuecKuMy yrpaxHeHUsIMH 110 TeMe «CTaHAapThl YEPTEXKAY. .

@opMbI U METOABI MPOBEACHUS 3aHATHH MO TeMe, MpPUMEHseMble 00pa30BaTeNbHBIC
TEXHOJIOTHH: IPAKTUYECKUE 3AHSITHS.

Bunbel camocTosTENbHON MOATOTOBKH CTYJEHTOB IO TEME: U3YyYEHHE TEOpPETHUECKOIO
MaTrepuaa 1o TeMaM MpaKkTUYECKOro 3aHsATHSI.

Tema 2 Ilpoexyuonnoe yepuerue.

Copepxanue Tembl: M300paxenus: BUbl, pa3pesbl, ceuyeHus. [IpoeKkiioHHOe YepueHue.
OcoOeHHOCTH TMPOCTaHOBKHU pa3mepoB. llocTpoeHue mo AByM BHAaM TpeThero. Beimaua
KOHTpOJIbHOM paboThl Nel. «IIpoeknmonHoe yepueHue». BoIHOCHBIE 37€MEHTHI. Y CIIOBHOCTH U
ynpouienusa. O6o3HaueHus. Beinonnenue rpapuueckux ymnpaxsHeHuid no teme «lIpoexkunonnoe
yepueHue». AKcoHoMeTpuueckue npoekuuu. CranaapTHbele BuAbl akcoHomeTpuu. Iloctpoenue
OKPY>KHOCTHU B aKCOHOMETpHHU. IIoCcTpoeHne aKCOHOMETPUYECKHUX IPOEKIUM FEOMETPUYECKUX TEIl
U TeXHUYECKHX jaerajneil. Pabora Han rpaduyeckumu ynpaxseHussMu 1o teme «lIpoeknuonHoe
yepueHue». M3o00paxenns 1 0003HaueHUs JIEMEHTOB JAeTaneill Tuna e Bpamienus. OTBepcTus,
nasbl. JJIEMEHThl KpemnekHbIX netaneld. Pabora Haa rpapuyeckMMH YHNpaKHEHUSIMU 110 TeMe
«IIpoeKkIIMOHHOE YepUeHUe. .

@®opMBl M METOJIbI NPOBEACHUS 3aHITUH MO TeMe, NMpUMEHseMble 00pa30BaTeNbHbIE
TEXHOJIOTMH: IPAKTUYECKUE 3aHATHS.

Bunsl camocTOATENTPHON MOATOTOBKM CTYIEHTOB IO TEME: M3Y4YEHHE TEOPETHYECKOro
MaTrepuaa 1o TeMaM IIPaKTUYECKOro 3aHATHUS.

Tema 3 Coedunenue oemareil.

Conepsxanne TeMbl: Bunbl coequHenuii. PazbeMHbIe 1 Hepa3beMHbIe COeTMHEHHS (001IHe
cBeneHus). Pazbemuble coequHenus. Pe3p0Obl, BUIbI, Ha3HAaUeHUE, TpUMeHeHue. M3o0paxenue u
o0o3HaueHne pe3bObl. OCHOBHBIE MapaMeTpbl pe3bObl. Bblgaua KOHTposbHOM paboThl Ne2
«Coenunenue neranei». Pa3zbemHble coenuHeHus. bosToBble, MIMMIEYHBIE, TpPYOHBIE,
mrudroBbie. OCHOBHBIE NTpaBuiIa U 0003HaueHus. Pabota Haa rpaduyeckuMu ynpaxHEHUSIMU 110
teme «Coenunenue neraineit». He paspemuble coenuHenus. Cpapka, maiika. M3o0pakeHue.
VYcnoBHble 06o3HaueHus. Pabora Haj rpapuueckumu ynpakHeHusiMU 1o Teme «CoenanHeHue
JeTanei».

@®opMbl 1 METOJBI IPOBEICHUS 3aHITUH 1O TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: PAKTUYECKUE 3aHATHS.



Buasl caMOCTOSTENIbHOM IIOATOTOBKHU CTYACHTOB IO TCMC: M3YUYCHHUC TCOPCTUYCCKOI'O
MaTtcpHralia 1o TéMaM IMpPaKTUICCKOro 3aHATHA.

Tema 4 Dckusuposanue. /lemanuposuue.

CopepxaHue TeMbl: DCKU3bl U BBIIIOJIHEHUE UYEpTEXKa I10 3CKU3aM. DCKHU3bl JIeTaJIeH.
Brimaua koHTpOsbHOM paboThl Ne3 «BpImonHEHHE ACKU30B JETaNCH M COCTABJIICHHE YepTexka C
HATyph». JleTanupoBanue netanell MamuH. BeimoiHeHne pabodnx depTexel JeTaneil MallvH.
OOmep peraneil u HaHeceHHe pa3MepoB. Pabora rpaduueckuMu yrnpaxHEHHSMH IO TeMe
«BBblNoIHEHNE 3CKU30B AETAJICH U COCTABIEHUE YEPTEkKA C HATYPHDY. .

@opMbl 1 METOJbI NPOBEACHHS 3aHITUNA MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: PAKTUYECKUE 3aHATHSI.

Buabl camocTosTenbHON MOATOTOBKM CTYAEHTOB IO TEME: U3YYEHHE TEOPETHYECKOro
MaTepuaia 1o TeMaM MPaKTUYECKOrO 3aHsTHSL.

5 Meroauyeckne YyKazaHusl sl OOY4YAIOIIMXCH MO M3YYEHHI0 M PpPeau3aluu
AUCHHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHUI0 [UCUMIUIMHBI H 10
00ecIeYeHNI0 CaMOCTOSITeJIbHOM padoThI

B xoxe u3yueHus JaHHOW IUCUUIUIMHBI CTYJEHT IOCEUIAeT NMPAKTUYECKUE 3aHSTHUS,
3aHMMAETCsl MHIUBUAYyadbHO. OCBOEHME IUCUUIUIMHBI IPEAINoJaracT, IMOMUMO IIOCELICHUS
IIPAKTUYECKUX 3aHATHUI, BBIIIOJHEHUE KOHTPOJIbHBIX padoT. [IpakTuueckue 3aHsITHUSI TOCTPOEHbI
KaK TUIMYHbIC 3aHATUS 110 HAYEPTATENbHOM IeOMEeTpHM M MHXKEHEpHOH rpaduke mMoaysib 2 B
COOTBETCTBUH C TPeOOBaHUAMHU (hefepalibHBIX TOCYAAPCTBEHHBIX CTAHAAPTOB VIS MOATOTOBKU
CIEIMAJINCTOB JaHHOrO HampasieHMs. [ NpoBeneHus MPAaKUYECKUX 3aHATUN HMCIIOJb3YIHOTCS
KOMIIBIOTEPHBIE KJIACChl, OCHAILCHHbIE NMEPCOHAIBHBIMU KOMIIBIOTEPAMU C YCTAHOBJIEHHOM Ha
9THX KOMIbIOTEpaxX MpPOrpaMMoOil aBTOMAaTU3MPOBAHHOIO IPOEKTUPOBAHUS TIpapuuecKont
uHpopmanuu - KOMITAC 3D.

IIpu npoBeneHNN YacTH MPAKTUYECKUXX 3aHATHI NPUMEHSAETCS METOJ KOONEPATUBHOIO
o0ydeHHus: CTyIeHThl paboTatoT B Manblx rpymmax (3 — 4 uen.) Hajg WHIUBUIYaIbHBIMU
3a/laHusIMHU, B IIPOLIECCE BBHIMOJHEHUS KOTOPBIX OHM MOTYT COBELIAThCS APYT C JIPYrOM, TEM
caMbIM TIpHOOpeTas HaBbIK pabOThI B COCTaBe KOJUIEKTHBA ucnoyiHutenei. [IpemonaBarens, B
CBOIO Ouepe/ib, HabIroAaeT 3a paboTo ManbIX TPYII, a TAK)KE MOOYEPEAHO Pa3bsCHIET HOBBIN
yueOHBI MaTepuajl MalbIM TpyIIaM, KOTOpPbIE 3aKOHUMIM padoTaTh HaJ WHIUBUIYaTbHBIMU
3alaHUsIMU 110 MIPENBIAYIIEMY MaTepHally.

CaMmocrosiTenbHasi paboTa CTYJEHTOB 3aKiIlOYaeTcs B H3YYEHHM BCeX TeM paboueit
IIPOrpaMMbl JUCLIUIUIMHBI 110 PEKOMEHJI0BAHHOW JIMTEpAType MO KOHTPOJIEM IIpErnoaaBarels,
MNOJATOTOBKM K TMPaKTUYECKHM 3aHATUSAM, 3aBepUICHHMM paboThl HajJ TIpaduyecKuMu
yNpa>kHEHUSIMH, BBITIOJTHEHUN UHIUBUAYaJIbHBIX KOHTPOJIBHBIX Pa0OT 1 MOJITOTOBKA K UX 3alllUTE,
UTOTOBOE MOBTOPEHHE TEOPETUUECKOI0 MaTepHasa Npy MOJArOTOBKE K SK3aMEHY.

[IpaBWIIBHO TIOCTPOEHHBIE CAMOCTOSTENbHBIE 3aHATHS 110 JUCLUIUIMHE pa3perar
TPYAHOCTU B ee u3ydeHuH. [IpounTanHbii B y4ueOHOM JuTepaType Marepuall JOKEH ObITh
riyooko ycBoeH. CTyIeHT JOJKeH pa300paThCsi B TEOPETHMUYECKOM MaTepuale M YMETh
NPUMEHUTH €ro MpU PEUIeHUH KOHKPETHBIX 3a/ay MpHU BBINOJIHEHUU Tpaduueckux pador. Ha
NPAaKTUYECKUX 3aHATUSAX TIPEroAaBaTesib MOJPOOHO MOSCHSIET HpUeMbl PabOThl B CHCTEME
KOMIIAC 3D, HO caMOCTOSATENHHO CTYACHT JOJDKEH M3YYUTh PaOO0Ty KaKJIOW M3 KOMaH] IO
BBIYEPUYMBAHUIO IPUMUTHBOB U X PEAAKTUPOBAHUIO U TPHOOPECTH HABBIKU PAOOTHI B CHCTEME.

Texymas camocTosTenbHas paboTa BKIOYaeT B cels: paboTy C TEOPETUYECKUM
MaTepHaoM, BBITIOJHEHHE TpapuuecKuX padoT , MOJrOTOBKY K MPOMEXYTOYHON aTTeCTalllu.



KoHTponb camocTosTensHOM pabdOThl CTYACHTOB M KA4eCTBO OCBOCHUS TUCITUTLIAHBI
OCYLIECTBIISIECTCSA MOCPEACTBOM:

- OIIpoca CTYACHTOB IIPH MTPOBECHUH JTA00OPATOPHBIX 3aHATHIA,

- IPOBEJIEHUSI KOHTPOJIBHBIX OIPOCOB MO pa3jiejaM U3y4eHHOr0 MaTepuana;

- TPOBEPKU YPOBHS CAMOCTOSITEIbHOM MOJATOTOBKM CTYAEHTA JUJIs BBIIOJHEHUS
rpaduuecKkux ¥ KOHTPOJIBHBIX padoT.

KonTposip ycieBaeMOCTH OCYIIECTBISETCS B COOTBETCTBUHM C PEUTUHIOBOM CUCTEMOU
OLICHKH 3HAHUM CTYJEHTOB.

CryaeHTsl, A1 JOCTaTOYHOTO OCBOCHHSI TEOPETHUYECKOTO Marepuaja MO JAUCIUIUIMHE
«HaueprarenbHasi reoMeTpusi U MHXKEHEpHas rpaduka MOAYIb 2» JTOJKHBI:

- 03HAKOMMTHCA C IEPEYHEM BOIIPOCOB, YKA3aHHBIX B TEME U U3YUYHUTh UX CAMOCTOSATEIIBHO,
BO3HMKIIUE IIPU 3TOM BONPOCHI Pa3peIlUTh ¢ BEAYLIUM IIPENOAABATEIIEM Ha KOHCYJIbTAllUN;

- TIPOBEPUTH MOJYYEHHBIE TEOPETUYECKUE 3HAHHUS C IOMOIIBIK IPOMEKYTOUHBIX
KOHTPOJIBHBIX OITPOCOB.

BapuanTs! 1151 BBITIOJIHEHHS] KOHTPOJIBHBIX PAa0OT Ha3HAYAIOTCS MPENoaBaTesIeM B Hauaje
cemectpa.

Tembl KOHTPOJIBHBIX TpaQUUECKUX padoT:

Tema 1. [IpoekiinoHHOE YEpUCHHUE.

Tema 2. Coenqunenus neranei

Tewma 3. BoinonHeHue 3CKHU30B I€Talel U COCTABICHHUE YEPTEXa C HATYPBI.

5.2 Oco0eHHOCTH OpraHu3aluu OO0y4YeHHs JJsf JHI ¢ OrPAaHUYEHHBIMH BO3MOKHOCTAMH
310pPOBbSl U HHBAJIU/0B

[Tpr HEOOXOMMMOCTH OOYJAFOIIUMCS U3 YUCIIA JIUI C OTPAHHYECHHBIMHA BO3MOYKHOCTSIMU
3JI0POBbSI U HHBAJIMJIOB (110 3asBJICHHIO 00YUYAIOIET0Cs) MPEIOCTaBIseTCs yueOHas
uH(pOpMAIUs B JOCTYIMHBIX (POpMax ¢ yIETOM MX WHAUBUIYATLHBIX ICUXO(U3HIECKUX
0COOEHHOCTEH:

- JUIs JIULL C HAPYLIEHUSIMU 3pEHUS: B IeUaTHOU (hopMe yBETUUEHHBIM LIPUPTOM; B popMme
JIEKTPOHHOIO  JOKYMEHTAa; UHIVBUAYAJIBHBIE  KOHCYJbTAlUM  C  I[PHUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; HHANBUAYAIbHbIE 3aJJaHNs], KOHCYJIbTAI[UU U JIp.

- 17151 JIMILL C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 3IeKTPOHHOTO IOKYMEHTA;
UHAMBUAYaJIbHbIE KOHCYJNbTAIUM C TIPUBJICUEHUEM CYpAONEPEBOJUMKA; WHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OIIOPHO-JIBUTATEIILHOTO anmapaTta: B ne4atHoit oopme; B popme
JIEKTPOHHOIO JOKYMEHTA; MHINBUyaJIbHBIE 3a/JaHUS, KOHCYJIBTALlUU U JIp.

6 ®oHj OLEHOYHBIX CPeACTB JJIf NMPOBeIeHUs] TEKYIIero KOHTPOJIsl M MPOMeKYTOYHO
aTrecTaniy 00y4arImmXxcs 1o JMCHHUIIMHE (MOLYJTI0)

B cootBerctBun c¢ tpeboBanusmu PI'OC BO pang arrectanuu oOydaromuxcsi Ha
COOTBETCTBUE HX IEPCOHAIBHBIX JOCTHKEHUH IUIAaHUPYEMBbIM pe3ylbTaTaM OOydeHHUs IO
JTUCIUILINHE (MOJIYJI0) CO3/1aHbl (POH/IBI OLIEHOUHBIX CPe/ICTB. THUIIOBBIE KOHTPOJIbHBIE 3a/1aHNUS,
METOJUYECKHE MaTepuaibl, ONPEACIAIOIME MPOLUEAYpPbl OLEHUBAaHUS 3HAHUM, YMEHUH U
HaBBIKOB, a TAKXKe KPUTEPUH U NTOKA3aTeNu, HEOOXOANMbIE /ISl OLIEHKH 3HaHUM, yMEHUH, HAaBBIKOB
U XapakTepusylolme HdTanbl  (HOpMUPOBaHMS KOMIETEHIMH B Mpolecce OCBOCHUS
o0pa3oBaTenbHOI MporpaMmsl, npeacrasieHsl B [Ipunoxenun 1.



7 Y4eOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecneuyeHue TUCHUILIMHBI (MOIYJIs1)

7.1 Ocnoenas numepamypa

1. Teopruesckuii, O. B., HauepraTenpHas reoMeTpusi U WHXKeHepHas rpaduka (mis
TEXHUYECKHUX HaIpaBleHUH moaroToBku) : yueOHuk / O. B. 'eopruesckuii, B. 1. Becenos, I'. 1.
Huuyrosckuit. — Mocksa : KuoPyc, 2021. — 280 c¢. — ISBN 978-5-406-02163-7. — URL.:
https://book.ru/book/936087 (nara oopamenus: 14.01.2025). — TekcT : 2JIEKTPOHHBIN.

2. Tymunmoa Jlrommuina HukomaeBna. HadeprarenbHasi reoMeTpusi W HHXKEHEpHAs
rpaduka : YuebHoe mocobue [ DnekTpoHHbI pecypc] : Cubupckuii dhenepaibHbIi YHUBEPCUTET ,
2016 - 160 - Pexxum nmoctyma: http://znanium.com/go.php?id=978662

3. IlaBmoBa A. Haueprarenbnasi reometpus : yueOnuk / IlaBmoBa A., A.— Mocksa :
KuoPyc, 2022. — 301 c¢. — ISBN 978-5-406-09366-5. — URL.: https://book.ru/book/943055
(mata obpamenus: 08.03.2023). — TeKCT : 2IEKTPOHHBIMH.

4. Yexmapes A. A. HAUEPTATEJIbBHASI TEOMETPUA 1 YEPYEHUE 7-¢ uzn., ucnp.
U Jom. YYeOHUK JJsl MPUKJIAJHOTO OakanaBpuara [DIeKTpoHHEIH pecype] : M.:M3naTenbcTBo
FOpaiir , 2019 - 423 - Pexxum goctyma: https://biblio-online.ru/book/nachertatelnaya-geometriya-
I-cherchenie-431105

7.2  Jlonoanumenvnasa numepamypa

1. EmenssnoB, II.A. HadeprarenpHas reomeTpusi U HHKEHepHas rpaduka. Pazmen
Haueprarensnas reomerpus / B.A. OBtoB, T.A. Kuptoxuna; [1.A. EmenssnoB .— Ilensa : [I'AY,
2018 .— 40 c. — URL.: https://lib.rucont.ru/efd/651857 (mara oopamenus: 19.01.2025)

2. Knanos, A. B. HaueprarenpHas reomeTpus : pabodas TeTpaab K Kypcy JEKIHUH :
paboyast TeTpanb K Kypcy jekiuii / A. B. XKnanos. - 5-e u3z., nepuBaruBHoe. - Omck : CubA 1A,
2022. - 59 c. - Tekcer : anexTpoHHbIA. - URL: https://znanium.com/catalog/product/2110867 (nata
obpamenus: 11.04.2024).

3. HauepratenpHasi reoMeTpusi U WHXKEHepHas rpaduka : METOAWYECKUE YKazaHus /
ApramonoBa O.A., Bnoskun C.B., Kupos B.A. — Kunens : PUO CamI'AY, 2019 .— 48 c. —
URL: https://lib.rucont.ru/efd/707852 (nata obpamienus: 19.01.2025)

4. CanpkoB, H. A. COopHHK 3a1a4d MO Kypcy HauepTaTeIbHOW Te€OMETpHH : ydeOHOe
noco6ue / H.A. CanbkoB. — MockBa : UHOPA-M, 2022. — 127 c. — (Bricuiee o6pazoBanue:
bakanmaBpuar). - ISBN 978-5-16-110850-5. - Tekcr : onektponnsid. - URL:
https://znanium.com/catalog/product/1878086 (nara oopamienus: 01.03.2023). — Pexxum gocryma:
IO TIOJIITHCKE.

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonrnou cemu "Hnmepnem',
6KII04aAn npogeccuonanvhvle 06a3vl OAHHBLIX U UHDOPMAUUOHHO-CRPABOUHDIE
cucmemsl (npu HeoOX00UMOCmUL):

1. DOnexrtponnas Oubmuorteunas cucrema ZNANIUM.COM - Pexum nocryna:
http://znanium.com/

2. DnexTpoHHO-OnOMMoreunas cucrema "BOOK.ru"

3. DnextponHO-0MbMMOoTeyHas cucteMa "BOOK.ru" - Pesxxum moctyna: https://book.ru/

4. DnextpoHHO-OnOMMOTeUHas cucrema "ZNANIUM.COM"

5. DOnextponHo-6ubanoreunas cucrema ZNANIUM.COM" - Pexum pgoctyna:
https://znanium.com/

6. DnextpoHHO-OMOMMOTeuHast cuctema "PYKOHT"

7. DNeKTpOoHHO-OMOMMOTEeUHass cuctema wuiaarenbcrBa "HOpait" - Pexxum mocryma:
https://biblio-online.ru/

8. Open Academic Journals Index (OAJI). [Ipodeccronanpras 6a3a JaHHBIX - Pexxum
nocryna: http://oaji.net/



9. [Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimaa (06a3a [maHHBIX —pa3iHyYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum noctyna: https://www.prlib.ru/

10. HudopmanmonHo-cnpaBouynas cucrtema "Koncynprant Ilmoc" - Pexxum nmocryma:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHne IUCHUIVIMHBI (MOAYJsl)) W MNepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiecca no AMCUMILVIMHe (MO1YJ/II0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrnevdeHust

OcHOBHOE O6ODVI[OBaHI/IeZ

e MynpTumenuitHeiii  kKoMIieKT Ne2 B cocraBe:mpoektop Casio XJ-M146,5kpan
180*180,xpernenne noToI0YHOE

e O6maunsiii Mmonutop 23" LG CAV42K

e O6maunsiii Morutop LG Electronics yepHblii +K1aBuaTypa+Mbliilb

e CereBoil Monutop:Hynesoii kiimeHT Samsung SyncMaster NC240

¢ Ycr-Bo Oecn.nutanust UPS-3000

IIporpamMMHOE oOeciieyeHue:
o Autodesk Alias Design 2012 Russian

e Adobe Acrobat Professional 11.0 Russian
oy ACKOH Kowmmac -3D V19 Russian




KJIIOYU K OHEHOYHbBIM CPEJACTBAM IO JMCIHUIIVIMHE

«HAYEPTATEJIBHASA 'TEOMETPUSA U UH) KEHEPHAS 'PA®UKA MOAYJIb 2»

5 IlpumepHbIe OLIEHOYHBbIE CPeACTBA

5.1 Ilpumep rpadgmyecknx ynpakHeHum:

Ilocne10BaTeIbHOCTh BBHIITOJHEHHS 33 IaHHS.

1.

ook w

Pacrnonoxuth n306paskeHus Ha popmare Tak, YTOOBI BUIbI OBLIH pa3MeIIeHbl pPABHOMEPHO
Y 3aHUMaJIM MAaKCUMaJIbHOE I10JIC YEePTEKa, TO €CTh BBIIOJIHUTH KOMIOHOBKY. [yt 3TOTO
HAHECTH TOHKUMH JIMHUAMHU Ta0apUTHBIC MPSAMOYTOJIBHHUKH, MPU 3TOM PEKOMEHIYETCS
OTCTYNIUTh OT BEpPXHEro u JeBoro mnomed mo 50 MM, HaHecTH u300pakeHUe
MPSIMOYTOJIBHUKOB JIJIs1 (PPOHTANBHOM M TOPU3OHTAILHON MpOeKIMid B Macmrade 2:1, To
€CTh B JIBa pa3a KpyIHEW, 4eM Ha N300paXCHUN MCXOAHBIX TaHHBIX (rabapuThl Mo ocu X
=120 MM, o ocu Y = 60 mm 1 110 ocu Z = 60 mm). J[anee oTCTynuTh OT NMPSMOYTOJIbHUKA
st ppoHTansHON mpoekunu 100 MM BOpaBO M TOYHO TaKkKe M300pa3HTh radapUTHBIN
NpSIMOYTOJIBHUK Uisi TpoduibHONH mpoekuuu. Ha Qopmare MOMKHO MOIyYUTHCS
n300pakeHue nmogoOHOe TOMY, YTO Ha pucyHke 5.1.1.

Pucynok 5.1.1 — Cxema pacrosioXeHHs BUJI0B Ha JIUCTE

HaueptuTh B rabapUTHBIX IPSIMOYTOJILHUKAX (DPOHTAIBHYIO U MPOGMIBHYIO MPOEKLHUIO
JieTanu, n300pakeHne KOTOpOM J1aHO B MCXOJHBIX JaHHBIX. [Ipu mepeHoce MCXOTHBIX
JTAHHBIX MCII0JIb30BaTh MaciuTad 2:1 , To ecTh B 1Ba pa3a KpyMHEH, UeM B 3a/laHUH.
BbINosHUTE TOCTPOEHUS TPETHETO BUJIA (TOPU3OHTATBHON MMPOEKIIMH ) 110 IBYM 33JaHHBIM.
BbInonHuTE NOCTpoeHUE HATYpaTbHON BEIMYMHBI B COOTBETCTBUU ¢ 00PA3IIOM 3a/1aHusl.
[TpocTaBuTh rabapuTHBIE pa3MepBbI.

3aroHUTh OCHOBHYIO HAJIIHCh.
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Pucynok 5.1.2 — Ilpumep BBIOJIHEHHOTO TPaQUUECKOT0 YIPaKHEHUS

5.2 3ajanns Ha CAaMOCTOSAITEJIBLHYIO PadoTy
IIpumep BBINOJIHEHHA KOHTPOJbLHON padoThl Ne 1

ITopsAOK BBINOJHEHHUS.

1. BHUMaTenbHO 03HAKOMUTBCS ¢ KOHCTPYKIIMEH JeTalli MO €€ HarJIsTHOMY H300pakeHHUI0 U
OTIpEeIeNIUTh OCHOBHBIE TEOMETPUUYECKHUE TeJa, U3 KOTOPBIX OHA COCTOMT.

2. BwiOpats rnaBHoe u3zoOpaxenue. CormacHo ['OCT 2.305-2008, uzoOpakeHue Ha
(pOHTAILHON TUIOCKOCTH TPOEKIMN NMPUHUMAIOT Ha 4YepTeXe B KadyecTBe IJIaBHOTO. Jlerann
pacroyiaratoT OTHOCUTEIBHO (POHTAIBHOMN IUIOCKOCTH MPOEKLHUH Tak, 4TOOBl M300pakeHUe Ha
Hell naBano Hauboiiee MOJHOE MpejacTaBieHHe o ¢opme U pazmepax npeamera. [Ipu stom
MaKCHUMaJIbHOE KOJIMYECTBO T€OMETPHUECKUX (PUTYp, 00pa3yroIIUX AeTallb, UMEET OCH BpallleHUS,
napajuieJbHble (POHTANIbHOM IJIOCKOCTH, a IUIOCKOCTh OCHOBAaHHA JETadl pacrojaraercs
NapauIeJIbHO TOPU30HTAIIBHOM IUIOCKOCTH MPOEKIM. B 3aBUCMMOCTH OT conep)kaHus IJ1aBHOE
n300pakeHHe MOXKET ObIThb BUAOM, Pa3pe30M, WM COEAMHEHHMEM IIOJIOBUHBI BUAA CIIEPEIU C
HOJIOBUHOM (hpoHTaNBHOTO paspesa. B pabore Ne 1 rimaBHoe n3o0paskeHre — BUJI CIIEpeiu.

3. BblgenuTs Ha JMCTE€ COOTBETCTBYIOIIYIO IUIOMIAAb JJIS KaKIOTO M3 TPEX BUIOB (BHAA
criepesid, BUJa CBepXy, BUjAa cieBa M u3oMmerpuu). Ilpu 3ToM 0OpatuTh BHUMaHHME Ha TO, YTO
n300pakeHusT JeTanu (BUIBI) JIOJDKHBI pacroyiaraTbCsi Ha JIUCTE paBHOMEPHO, a He
KOHIIEHTPUPOBATHCS B OJHOM YIiIy. PaccTOsSHUS MeXy OTAECTbHBIMU N300paKEHUSMHU U CaMUX
M300paXXeHU OT JIMHUIA PaMKH JOJIKHBI BEIOMPAThCS TAKUMHU, YTOOBI 00€CTIEUUTh YCIOBUS IS
HaHECEHUs pa3MEPOB, YCIOBHBIX 0003HAUEHHH 1 HaIMCel Kak MoKa3aHo Ha pucyHke 5.2.1.
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Pucynok 5.2.1 — Cxema pacroyioxXeHHs H300paKeHUI

4. IlpoBecTH WITPUXITYHKTUPHBIC JMHUU: OCH IOBEPXHOCTEH BpallleHHs, OCH CUMMETPUU
n3zo0paxeHuil. OceBble TUHUM JTOJIKHBI BBIXOAUTD 3a KOHTYP U300paKeHUsI HE Jjajiee IATH MM.

5. IlocTpouth Tpu BUAA JAETAIM B TOHKUX JHMHUAX, COOJIOAAs HPOEKIHMOHHYIO CBS3b.
[ TprXOBBIMU JTUHUSAMU [10KA3aTh BHYTPEHHUN KOHTYp J€TaJIH.

6. BBIIOJIHUTH aKCOHOMETPUUECKOE N300pakeHUEe JeTaIH B IPSIMOYTOJIbHON U30METPUH.

7. HanecTu BBIHOCHBIE M pa3MEpPHBIE JIMHUM, CTPEJIKU, IPOCTaBUTh Pa3MEpPHBIE Yncia, 3HAKH
JIMaMeTpoB, paanycoB, YkiIoHOB U koHycHocTH (I'OCT 2.307-68). Ilpu BBINONHEHUH PaOOTHI
MCIIOJIb3YETCS YIPOIIEHHBIN T€OMETPUYECKUI MPUHIUI 3aJJaHHsI pa3MEPOB Ha YEPTEKE.

PaccTosiHust MeXy KpallHUMH TOYKAMH J€TaJM IO JJIMHE, BBICOTE M IIMPUHE HA3BIBAIOT
rabapuTHBIMU pazMepamu. ['abapuTHbIe pa3Mepbl JOKHBI IPOCTABIATHCS HA KaXKIOM YEpPTEXeE.
[TpoBepuTh NPaBUILHOCTh BHINOJHEHHBIX H300paXKEHUH.

8. 3amoTHUTH OCHOBHYIO HAJITUCh YePTEKa.

Ha pucynke 5.2.2 mpencrtaBiieHO HarisgHOE HM300pakeHHE NeTaau MOJOOHON TaHHBIM B
BapHaHTaxX KOHTPOJbHOU paboTHl.



Pucynok 5.2.2 — Ilpumep meranu JUisl BBITOJIHEHUS 33 aHMS

Ha PUCYHKEC 5.2.3 JaH IIPUMCEP BLIIIOJHCHHOI'O YCPTCKa ACTAJIM B COOTBETCTBHUH BapUAHTA.
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Pucynok 5.2.3 — Ilpumep BBINOJIHEHHOTO YepTexa

IIpumep BBHINOJHEHHS] KOHTPOJILHOH padoThl Ne 2

HOpH}IOK BBIIIOJIHEHMA. BrImonHenue 3aaHusd Tpe6yeT MBICJICHHOTO IMPEACTABJICHUA
npeameTa, 4Jjis1 KOTOPOTo 3aTCM JOJIKCH OBITH BEITIOJIHEH YCPTCIK. Brimonnss 3aIaHuC, IIPOBCCTU
TOHKO JIMHUU BUAMMOI'O U HECBUAMMOI'O KOHTYpa, HOCTPOUTH TPETHE I/I306pa)KeHI/Ie, IIOCTPOUTDH
Pa3pe3bl U BBIITOJIHUTH IITPUXOBKY B pa3pc3ax. HpaBI/ma 0003HaYEHHS U I/I306pa)KeHI/I${ pPa3pe30B



nowkHel  coorBercTBoBaTh ['OCT 2.305-68. Ilpm CHMMETpPHUHBIX H300paKEHHUSX CIEAyeT
00s3aTeNbHO COEIUHATH IOJIOBUHY pa3pe3a ¢ MojoBHHOM Buja. Ilpm »ToM Ha Buae He
[IOKA3bIBAIOT IITPUXOBBIMHM JIMHUSAMU BHYTpeHHUM KOHTYyp. Ilocine mocrpoenus Tpex
Hn300pakeHHH ITpeaMeTa ciaeayeT HaHecTH pa3mepbl B cootBeTcTBUU ¢ ['OCT 2.307-68. O6partute
BHUMAaHHE Ha TO, YTO HU OJIMH U3 Pa3MEPOB HE OJHKEH MOBTOPUTHCS HA IPYTUX H300PaKECHHUSX.
3a OCHOBY HaHECEHUS pa3MEPOB HYKHO B35Th [TapaMeTPpbl F€OMETPUUECKHX MoBepxHocTei. [Tocne
ATOTO CJEAyeT MOCTPOUTH MPOMUIBHYIO MPOEKIUI0 U HATYypaJbHBIA BHJI CEUCHHUS 3aJaHHOU
(bpOHTANBHO-TIPOCIUPYIOMIEH IUIOCKOCTBIO  («KOCOe» cedeHue). BbIMoNHUTE HArIsAgHOE
n300pakeHHe JeTald B AaKCOHOMETPUYECKOH mpoekuuu. [IpuMep BBITOJHEHHOH pabOThI
MIPUBEJICH Ha pUCYHKE 5.2.4.
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Pucynok 5.2.4 — IIpumep BBINOJIHEHHOTO YepTexa
IIpumep BHINOJHEHHS] KOHTPOJILHON padoThl Ne 3

PaGora Nel. BeinoniHeHune uepresxa Bajga

JlaHHbIe 1711 BBIIIOJIHEHUS YEpTEKa Bajla: HarJIsgqHOE M300paxKeHne U Taliuila mapaMeTpoB.
3agaHue clieyeT BHIIOIHATh B COOTBETCTBUH C BAPUAHTOM (HOMEPOM B CIIUCKE TPYIIIIHI).

UYepréx netanu JOHKEH 3aHMMATh OTAEIbHBIM JIMCT CTaHAApTHOro (opmara U HMETh
ocHoBHyt0 Haamuch mo ['OCT 2.104-2006. OcHoBHyto Haamuch Ha ¢opmare A4 criexyer
pacnojarath TOJbKO BJOJIb KOPOTKOM CTOPOHBI JIUCTA.

IIporecc BBIMONHEHHS YepTerka JIF0OOH AeTalu COCTOUT U3 HECKOJIBKHX 3TAIoOB:

1. O3nakomiienue ¢ GopMor U pa3zMepamMu JETaIH.

2. BeiOop riaBHOTO B2 M KOJMUYECTBA N300paskeHU.

3. KomnoHoBKa n300pa’keHUIA Ha JTUCTE.

4. HaneceHue 3HaKOB IIEPOXOBATOCTH.

5. Hanecenue pa3mepos.

6. OpopmiieHre TEXHUYECKUX YCIOBUMI U 3aroHeHHe rpad) OCHOBHOM HaMKCH.

1.1. O3naxkomnenue c hopmoii u pazmepamu 8ana



BHuMaTensHO paccMOTpEB B yCIOBUU (PparMeHT dyepTexka OOIIero BHIa, COOTBETCTBYIOIINI
BapHaHTYy, CIEYET U3yUYUTh KOHCTPYKTUBHbBIE OCOOCHHOCTH BaJla: HaJIH4ue U GopMy IIMOHOYHBIX
1a30B, MPOTOYEK, (acoK, rajureseil, pe3bO0OBBIX YUaCTKOB, MOCAJOYHBIX MECT MO/ MOAUIHITHUKH
(mand) u T.1. [Ipu BBIBIEHWH KOHCTPYKIIMHU JETAIN MO MU300paKEHUIO HA YepTeke cOOPOUHOM
€IMHUIIBI CIeTyeT UMETh B BUJTY, YTO STH YEPTEXKH BBIIIOJIHSIOT € ypolieHusMu. He mokas3piBaroT
MEJIKUE IEMEHTHI: (Dacku, IPOTOYKHU, TAITEIH, 3a30Pbl MEXKy CTEpKHEM U OTBepcTHeM U T.11. Ha
yepTexax JAeTaled 3T AIIEMEHTHI JOJDKHBI OBITh TMOKa3aHbl obOs3arenbHO. Cremyer oOpaTtuTh
BHHUMaHUE Ha COMpsraeMble MOBEPXHOCTH BaJia. BRIABUTH XapakTep KOHTaKTa — MOABUKHBIN WIH
HETOJIBIKHBIA. YSCHUTh CIOCOOBI COCNMHEHHWS Baja C ApyruMu Jetansmu. Heobxommmo
MOMHHUTb, YTO MHOTHE KOHCTPYKTHBHBIE 3JIEMEHTHI JeTajieil CTaHIapTU30BaHbI, HaIpHUMeEp,
dacku, ranTenu, MPOTOYKH, ITTOHOYHBIE Ma35I.

Ha pucynke 5.2.5 mnpuBeaeHo u300paXeHHE Bajga PEAyKTOpa €  yKa3aHUEM
CTaH/IaPTU30BAaHHBIX AJIEMEHTOB. DTa JACTalh HMEET CIICYIOIINE CTAHIaPTH30BAHHBIE dJICMCHTHI:
¢dacka pe3pboBoro yuactka (Z), hacka riaaakoi nuinHapuaeckoit mosepxHoctu (C), KaHaBKH IS
BBIX0J1a NLTH(OBATHHOTO Kpyra (A), MPOTOUKA JUIS BHIXOA HHCTPYMEHTA TIPH HAPE3aHNUU Pe3bObl
(b), rantens (R), massl juis npu3MaTHYECKUX IIMOHOK, KaHABKA MO/ SI3bIYOK CTOIMIOPHOM MIaHOBI.

Kanasxa noj s3s140x IK;umm;a «nuposannuan» (A) " landga || nonousnii naz |
CTONOPHON 1Waikbn r

[ Iagreas (R) ]l d)acmlﬂi |

|'| | [lpotosika «pezsboran» (6) ]

Macxa pesbororo yyactxa (Z) I

Pucynok 5.2.5 — M300pakeHne Baja peaykropa
1.2. Bvibop enasnoeo euoa u Koauuecmea uzoopasicerul

KonunuectBo m3obpaxeHuil (BUIOB, pa3pe30B, CEUEHMH) MOJKHO ObITh HAUMEHBLINUM, HO
o0ecreynBaroIUM MOJIHOE MPe/ICTaBIeHue 0 KOHCTPpYKIUH Bana. [l netaneil kpyrioit GpopMel
(BaJIOB, OCEM, BTYJIOK) TJITaBHOE U OOBIYHO €IMHCTBEHHOE N300pakeHUE pacioiaraloT Tak, 4To OCh
IPUHUMAET TOPU30HTAIBHOE MOJIOKEHHE, T.€. TapalljieIbHOe OCHOBHOM HaANucH yepTexka. Takoe
n300pakeHIe COOTBETCTBYET MOJIOKEHHIO JIETAIH TIPU ee 00paboTke Ha ctaHke. [Ipu Hanmn4ny Ha
BaJly LIMOHOYHBIX MAa30B, IUIMLEB, KAHABOK, MPOTOYEK, IJIaBHOE H300pa’keHHe JONOJIHIETCS
CEUCHMSIMH JUII TPOCTAHOBKH pa3MEpOB IITIOHOYHBIX IAa30B M MIEPOXOBATOCTH OOKOBBIX
noBepxHocTel nunnes. @opMy NPOTOUYEK BBIABISIOT, KaK MPAaBUJIO0, BHIHOCHBIMH 3JIEMEHTaMH B
O0JIbIIIeM MaciTade, YeM IIIaBHOE H300paKeHHe, KaK MOKa3aHo Ha pucyHke 5.2.6.

s o6o3HaueHus Ha yepTeke M300pakeHUil (BUAOB, pa3pe3oB, CEUEHUi), TOBEPXHOCTEH,
pa3MepoB U APYTUX IJIEMEHTOB H3JIEIHS IPUMEHSIOT MIPOMHUCHBIE OYKBBI PYCCKOTO alaBuTa, 3a
UCKITIOYCHHEM OYKB E, 3, I71, O, X, b, bl, b. bykBennsie 0003Ha4YeHHUs MPUCBAUBAIOT B
an@aBUTHOM MOpsAJIKe 6€3 MOBTOPEHUI U MponyckoB. Pazmep mpudra OykBeHHBIX 0003HaUECHUI

JIOJDKEH OBITh B JIBa pas3a Oouible pazmepa udp pasMepHbIX uncen gaHHoro ueprexa ('OCT
2.316-2008).

Macmrab n300paxxeHus Ha YepTexe, OTIHMYAIONIUNACS OT YKa3aHHOTO B OCHOBHOM HAJIIIHCH,
MIPUBOAAT HETIOCPEIACTBEHHO TIOCIIC HAIITUCH, OTHOCSIIIEHCS K N300paKeHUIO.
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Pucynok 5.2.6 — [Ipumep n300pa>keHUsI BBIHOCHBIX 3JIEMEHTOB

1.3. Komnownoska uzobpasicenutl Ha aucme

Cnexgyer mpenycMOTpEeTb MECTO JUid BCeX HEOOXOAMMBIX HM300pakeHUM, 3HAKOB
LIEPOXOBAaTOCTU M PA3MEPOB. YYAaCTKU Bajla, HMMEIOLIUE IIOCTOSHHOE WM 3aKOHOMEPHO
M3MEHSAIOIIEecs MOMEepPeyHOe CeUeHue, TOMyCcKaeTcs n300paxarh ¢ pa3pbsiBamMu. M300paxkeHus c
pa3pbpiBaMH OTPAaHUYMBAIOT CIUIOIIHOW BOJHUCTOW JIMHUEH, COCIUHSIONICH COOTBETCTBYIOLIUE
JIMHUU KOHTYpa WIX CIUIOIIHON TOHKOW JIMHUEN ¢ U3JI0MOM, KOTOPast MOKET BBIXOJIUTH 32 KOHTYP
nzo0paxkenuss Ha anuny 2—4 mMm (I'OCT 2.305-2008, . 9.10). BeiHOCHO# 31eMeHT cieayer
pacrmoiaraTb BO3MOXHO OJIHKe K COOTBETCTBYIOLIEMY MECTY Ha U300pakeHuu Bana. CeueHue Juis
IIPOCTAHOBKM pPa3MEpPOB IUINOHOYHOI'O Ia3a MO IOCTPOEHUIO U PACHOJOKEHHUIO JOHKHO
COOTBETCTBOBATh HAIIPABJICHUIO, YKa3aHHOMY cTpenkaMmu. [lonmyckaeTcs pacnoiararb Ce4eHus Ha
JTF000M MECTe IOJISl YepTexka.

1.4. Hanecenue 3Hako8 uiepoxosamocmu nogepxHocmel oemai

bonbmioe 3HaueHue Uil pabOOTOCHOCOOHOCTH JETaIM HMEET MUKPOIEOMETpUS €€
noBepxHocTu. [loaToMy Ha uyepTexe AT yKa3aHUS O JONYCTUMBIX MHUKPOHEPOBHOCTSIX
(1LIEpOXOBATOCTH) HA MOBEPXHOCTSIX, OTPAaHUYUBAIOLIUX JETAIIb.

[lepoxoBaTtocTh MOBEpXHOCTEH 0003HAUaeTCs Ha 4YepTeX e JUIsl BCEX BBIMOJIHAEMBIX II0
JAHHOMY YepTeXy TMOBEPXHOCTEH W3AENUs HEe3aBHCHMO OT METOJO0B HX oOpasoBanusi. B
0003HaUEHUH ILIEPOXOBATOCTH MOBEPXHOCTH HMPUMEHSIOT OJUH U3 3HAKOB B COOTBETCTBUU C
I'OCT 2.309-73.

3HaKH [MIEPOXOBATOCTH Ha H300paKEHUU M3IeHs pacioiararT (PUCYHOK 5.2.7):

— Ha BBIHOCHBIX JIMHUSIX MEX1y KOHTYPOM JIETaIN U pa3MEPHBIMU JINHUSAMU;

— Ha MOJIKaX JMHUH—BBIHOCOK;

— Ha pa3MEpHBIX JIMHUAX WU UX IPOAOKEHUN;

— Ha JIMHUSAX KOHTypa IOBEPXHOCTU IO BO3MOXHOCTH OJMKE€ K pa3MEpHOH JIMHUH,
OTHOCSIIENCA K TaHHOW TOBEPXHOCTH.
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Pucynok 5.2.7 - IIpaBuiia 06003Ha4eHUs IEPOXOBATOCTH MOBEPXHOCTEN Ha YepTekKax
(T'OCT 2.309-73)



[Tpumep 0603HaUYEHUS IEPOXOBATOCTH TOBEPXHOCTH MPOQUII pe3bObl MOKa3aH Ha PUCYHKE
5.2.8, a). O603HaYeHNE MEPOXOBATOCTH OOKOBBIX MOBEPXHOCTEH MITTOHOYHOTO Ma3a HAaHOCST, KaK
nokazaHo Ha pucyHke 5.2.8, 0). [loBepXHOCTh Ta3a, UMEIOIIAs HEMOJBIKHBIA KOHTaKT CO
HIMTOHKOW, a TaK)Ke MPOTOYKH, KaHABKU U (pacKM MMEIOT IIepOXOoBaTOCTh Ra 6,3, ykazaHHYIO B
IPaBOM BEPXHEM YTJIy 4epTeka, Kak MOKa3aHOo Ha pUCYHKe 5.2.8.

O0o03HaveHUe MIEPOXOBATOCTH, OAMHAKOBOW JIJIsl YaCTH TIOBEPXHOCTEH JeTalli MOMEIIA0T B

IIPaBOM BEPXHEM YTy YepTeka BMECTE C YCIOBHBIM 0003HAUEHHUEM (\’f ). DTO 03HAyYaeT, YTO BCE
MOBEPXHOCTH, HE MMEIOIME Ha YepTeXE 3HAKOB IIEPOXOBATOCTH, JIOJDKHBI HUMETh

HIEpPOXOBATOCTh, YKa3aHHYIO Mepe] YCIOBHBIM 0003HAYCHHEM (V‘l)
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Pucynok 5.2.8 — IIpumep 0603HaueHUs MIEPOXOBATOCTH
1.5. Hanecenue pasmepog

Pa3mepbl KOHCTPYKTHBHBIX DJIEMEHTOB Balia JaHbl Ui KOHKPETHOrO BapuaHTa. Pa3zmepsl
IITMMOHOYHBIX IMa30B Ha3Ha4YacM B 3aBUCHUMOCTHU OT AWAMCTpPa Bajla B TOM MECTEC, I'’/IC HAXOAUTCA
IIMOHOYHBIM ma3. Pa3mepsl KaHaBOK [Uid BbIXOAa HUIM(OBAIBHOIO Kpyra Ha3HayaeMm B
3aBUCUMOCTH OT AUaMETpa Bajla B TOM MECTEC, I'IC HAXOAUTCA IMMPOTOUKaA. PaSMepBI MPOTOYCK IJIA
BBIX0J1a UHCTPYMEHTA IIPU Hape3aHUU METPUUECKON pe3bObl OIpeiesnisieM B 3aBUCMMOCTH OT 11ara
pe3bOBI pe3pO0BOTrO yyacTKa Basia. Pa3zMepsl KaHaBOK MO/ SI3BIYOK CTOIIOPHOM I1aii0bI BEIOMpaeM
B 3aBHCHMOCTH OT JuameTpa pe3bObl Ha Baiy. JIJTMHBI yY4acTKOB Bajla MPOCTABISIOT C yYETOM
TEXHOJIOTMM €r0 M3roToBieHus. IIpu npocrtaHoBke pazMepa JIMHBI y4acTKa Bajla ¢ MPOTOYKOM,
pasmep MpoCTaBIIeTCs OT TOpLA 0 TOpLA, BKIItoYas MPOTOUKy (pazmep 12).

O06s13aTeNIbHO MPOCTABIIAIOT Fa0APUTHBIN pa3Mep — JUIMHY 3aTOTOBKHU.

IIpocTaBasaTh pa3Mepbl 3aMKHYTOH 11EMOYKOM He I0MYCKaeTcsl.
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Pucynoxk 5.2.9 — [Ipumep BbInoaHEHHON paboThl Nel

PaGora Ne2. BeinosiHeHue yeprexa 3y04aroro KoJeca

2.1. O3naxomnenue ¢ hopmoii u pasmepamu 0emanu

BuumartensHO M3ydaeM, B COOTBETCTBHM C BApHAHTOM, KOHCTPYKIIMIO 3y0UaTOro Koseca:
HaJIM4Me CTYyNMIbI, AucKa (pucyHok 5.2.10). Cuuraem, 4TO JUId COEIMHEHUS KOJeca C BaJoM
IpUMEHEeHa Mpu3Marnyeckas mmnoHka. Ha pucynke 5.3.10 npuBeneHbl KOHCTPYKTHUBHBIE
3JIEMEHTHI IWJIMHIPUYECKOro 3youaToro koneca: 1 — 3y6uatsiif BeHel, 2 — 06oj, 3 — quck, 4 —
CTyMNHIIA, 5 — MITIOHOYHBIN Na3; da — HapyXHbIH TuaMeTp, d — AeNuTeNbHbBII TuaMeTp, di— quamerp
BIajMH, O3 — iuametp obona, d2 — muamerp crynuisl, d1 — AuameTp Bana, L3 — TonmumHa qucka,
L1 — mmpuna 3y64aroro BeHua, L2 — ayuHa ctynuisl, a — packu 3yObeB.
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Pucynok 5.2.10 — KoHcTpykiust 3y09aroro kojeca

L




[lo dopmynam, npuBenéHHbIM B Tabmuie Ha pucynke 5.2.11, paccyuThIBalOT
reOMETPUYECKHUE TapaMeTphl 3y04aToro BeHIa

—iodx45 °.§1 [MAPAMETPBI GOPMYJIA
|
[ w JlenutensHelii JHAMETP d=mz
Bricora ronoexs 3yda =
P B s
_,_.;‘ Bricota HO®EH hg=1,25m
Bricora 3yba h=225m
el Juamerp BepiunH 3yOber dy=m (2,+2)
b~ Juamerp BnaguH 3yOecR dg=m (z1-2,5)
Pasmep dacok 3yObes ag=0,5m x 45°

Pucynok 5.2.11 — I'eomeTpuyeckre napaMmeTpsl 3y04aThIX MUIMHAPHIECKUX KOJIEC

Ha pucynke 5.2.12 mnpuBeaeHbl TE€OMETPHUYECKHE IMapaMeTphl 3y04yaToro KoJjeca.
['eomeTpryeckue mapamMmeTpbl 3y0UaThIX KOJIEC HEOOXOMMO PAaCCUUTHIBATH J0 TPEX 3HAKOB MOCIIE
3aMsTOM.

LesumensrHas
OKPYXHOCML  fy f » - Oxpyxrocms

Pucynok 5.2.12 — 'eomeTpuueckue napaMeTpsl 3y0uaThIX Kojec
2.2. Buibop enasnoeo suda u koauvecmea uzoopaxicenui

Ueprexu 3y0UaThIX KOJIEC C 3BOJIBBEHTHBIM NMPOQHIIEM 3yObEB BHIIIOJHAIOT B COOTBETCTBUU
¢ tpeboBanusamu ctanaaptToB ECKJ[ u I'OCT 2.403-75. B cooTBeTcTBUM C HUIMH Ha YepTEke B
KayecTBE TJIABHOTO M300pa)K€HHUsI BBIYEPUMBAIOT IMOJHBIM MPOAOIbHBIN (DPOHTANIBHBIA pa3pes
3yOuaToro Koieca, a Ha MeCTe BHUJIa CJIeBa U300pakaloT TOJIBKO KOHTYP OTBEPCTHS B CTYIHUIIE CO
HIMOHOYHBIMH WJIH IUIMIIEBBIMU Ma3aMHu.

Ha ueptexax, cormacHo ['OCT 2.402-68, okpyXHOCTM U 0Opa3syroliue MOBEpXHOCTEH
BEpILMH 3yObeB HA BUAAX JIeTalel MOKa3bIBAIOT CIUIOMIHBIMHU TOJICTBIMU JIMHUSIMHU, OKPYKHOCTH
U oOpa3ymole MOBEpXHOCTEH BMAJUH MOKA3bIBAIOT CIUIOUIHBIMM TOHKMMHU JIMHMSMH, a B
paspe3ax — CIUIOIIHBIMU TOJCTBIMH JIMHUSAMU. JeIuTenbHble OKPYKHOCTH MOKA3bIBAlOT TOHKUMHU
HITPUXITYHKTUPHBIMU JIMHUSIMU.

Ecnu cexyias miockocTh MPOXOUT Yepe3 0Ch 3y0UaToro Kojeca, TO Ha pa3pe3ax U CeUCHHSX
3yOuaThIX KOJEC 3yObsl YCIIOBHO COBMEIIAIOTCS C TUIOCKOCTBIO YEPTEKa M TOKA3hIBAIOTCS HE
paccevYeHHBIMHU.

2.3. Komnonoska uzobpasicenuii Ha aucme

Ha 3aganHom hopmare HEOOXOAMMO Pa3MECTUTh HE TOJIBKO H300paKeHUs 3y04aToro Kojeca,
HO ¥ TabJuIly MapaMeTpoB 3y0UaToro BEeHLa, COCTOSIIYIO U3 TPEX YacTel, OTAECNEHHYIO IPYT OT
Jpyra TOJCTBIMM OCHOBHBIMHM JUHUsMH. Ee pazMmeiaroT B mpaBOM BEpXHEM yriy yeprexa. B



NIEpBOIl YacCTHU conep>KaTcsi OCHOBHBIC JJaHHbIE JUIS M3TOTOBJICHHUS 3yObeB Kojeca, BO BTOPOMl —
JaHHbIE JJI1 KOHTPOJIS U B TPEThEN — CIIpaBOYHBIE JaHHbIE.

Ha yueOHBIX uyepTexax BBIIOJHIIOT COKPAIIEHHYIO TaONHIly, COAEPIKAILIYI0 TOJIBKO TPHU
napameTpa: MOIyJIb M, YUCII0 3yObeB Z U quaMeTp O IeUuTeIbHOM OKPYKHOCTH.

2.4. Hanecenue 3nakos wepoxoeamocmu

Oco0eHHOCTh MPOCTaHOBKH 3HAKOB IIEPOXOBATOCTH HA YEPTEXkaX (ICKM3axX) 3y0UaThIX KOJIEC
COCTOUT B TOM, YTO Ha 4YepTe)ke HET HM300pakeHHsi OOKOBOW IMOBEPXHOCTH 3yObeB. 3HaK
IIEPOXOBATOCTH, OTHOCAIINICS K OOKOBOW MOBEPXHOCTU 3yObEB, N300paXKatoT Ha MPOIAOIKCHUH
MITPUXIYHKTUPHOMN JTMHUN AETUTEIBHOTO TUaMETpa.

2.5. Hanecenue paszmepos

Ha uzoOpaxenun 3yOuaToro koseca AODKHBI OBITh YKa3aHbl pa3Mephl, OTHOCSIIHUECS K
3yO4yaroMy BeHIy: auamerp (@ OKpYKHOCTH BepIIMH 3yObeB; mmpuHa D 3yOuyaroro BeHIa;
pa3Mepbl Pacok Ha KpOMKax 3yObeB M Jpyrue KOHCTPYKTHUBHBIE pa3Mepbl, HEOOXOIUMBIC AJis
M3TOTOBJIEHMS], @ TAKXKE LLIEPOXOBATOCTH BCEX IIOBEPXHOCTEH.

JlnameTpsl JeUTEIbHON OKPY)KHOCTH M OKPY>KHOCTHU BIIaJIMH HA YepTEkKe HE MPOCTABIISIOT.

3y0Ouarble Kojeca HalpeCcCOBBIBAIOT Ha BaJbl. [l epeiaun KpyTsIero MOMEHTa OT BaJla Ha
KOJICCO MPUMEHSIIOT IITIOHOYHBIC HIIH IITHIIEBbIC COSTMHEHHs. Pa3mMepbl MIMoHOYHBIX 1a30B (D) u
(t2) BBIOMpaeM B 3aBHCHMMOCTH OT JHaMeTpa Bajla, KOTOPbIA pPaBCH AMAMETPY IOCAJT0YHOIO
OTBEpCTHS B KOJIece.

[Ipumep BBHIIONHEHHSI YepTeka MPSAMO3YOOTO HWIMHIPUYECKOTO 3y0uaToro Kojeca C
OTBEpPCTUEM, UMEIOIIMM IITMOHOYHBIN a3, MpUBEIeH Ha pucyHke 5.2.13.
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Pucynoxk 5.2.13 — IIpumep BoinosnHeHHs paOoThI Ne2



PaGora Ne3. BrinosiHeHHe uepTeka AeTald, UMEIoIell HeoOpadoTaHuble (UEPHBIE) U
o0OpaboTraHHble (YUCTBIE) HOBEPXHOCTH

3ajiaHre COCTOUT B BBIMOJHEHUU YepTeXa JACTAIU, U3TOTOBICHHOM JIUTHEM C MOCIIETYIOLIEH
00paboTKOI HAa METAJUIOPEXKYIIUX CTaHKaX. YacTh MOBEPXHOCTEN TaKUX ACTaJICH IMOBEPTrarOTCs
MEXaHHUYECKON 00paboTKe, a 9acTh OBEPXHOCTEH OCTAIOTCS YePHBIMU, T.€. HEOOPaOOTAaHHBIMHU.

BHuMarenbHO W3ydaeM, MPEIIOKEHHYIO B COOTBETCTBHUM C BAapUAHTOM, KOHCTPYKIUIO
JIeTalli: HaJM4YUe MPOTOYEK, OTBEPCTHH, OypTHMKOB u T.A. llpuHuMaem, 4To BCe aeTald
usrotoByieHsl u3 yyryna mapku CU15 'OCT 1412-85. Ha pucynke 5.3.14 npuBeeHbl TpUMEpPHI
JIeTaneu, MoJyuYeHHbIX U3 JINTHIX 3aTOTOBOK.

OobpadoTaHHbIe
MOBEPXHOCTH

HeobOpaboranubie (4epHsie)
MOBEPXHOCTH

Pucynok 5.2.14 — Ilpumeps! netasneid, HOTYYeHHBIX U3 JIUTHIX 3arOTOBOK
3.1. O3naxomnenue ¢ gpopmoii u pazmepamu 0emanu

Jletans mpexcraBiseT coOoil MOBEpXHOCTh BpalieHHs. Kpplllka HW3roTtoBiieHa M3 4yryHa
autheM. [Ipy BHUMaTENbHOM pAacCMOTPEHHHM MOKHO 3aMETHUTbh, YTO OJHM IOBEPXHOCTH Ooiiee
CBETJIBIE M POBHBIE, YEM JIpyrue. DTO MeXaHHYeCKH 0OpabOTaHHBIE MOBEPXHOCTH (YUCTHIE).
[ToBepxHOCTH JIUTOM 3arOTOBKU — HEOOpAOOTaHHBIE (UEPHBIE).

Kppilka umeeT OTBepCTHE € MPOTOYKOM sl BOWJIOYHOIO YIJIOTHEHMs, OypTHUK MAJs
LEHTPUPOBaHUs €€ B pacTOUKE KOpIlyca IMOJ MOAIIMIHUK. [ KperieHus KPbIKH K KOPIyCy
IIPEyCMOTPEHO YETHIPE OTBEPCTHUS C 36HKOBKOM 1O BUHTHI. Pa3Mepsl BCEX DJIEMEHTOB KPBILIKU
MPUBE/IEHBI B COOTBETCTBUU C BAPHAHTOM 3aJaHMsL.

3.2. Bvibop 2nasHo2o 6uoa u Koauiecmea uzoopaiceHull

KonnuecTBOo m300pakeHuii (BUI0OB, pa3pe3oB, CEUECHU) METAIN HA YEPTEXKE JOJKHO OBITh
MUHHUMAJIbHBIM, HO JOCTaTOYHBIM JIJISl HCUEPIIBIBAIOIIETO BBISIBIICHHS €€ BHEIIHEN U BHYTPEHHEN
GbopMBI M JOJKHO JaBaTh BO3MOXKHOCTh HAHECEHHUS Pa3MEpPOB BCEX JJIEMEHTOB AeTaiu. Jlms
JleTaneil Tula KpPBIILKH C OTBEPCTUSMH, PABHOMEPHO PACIOJIOKEHHBIMU IO OKPYXHOCTH,
JIOCTAaTOYHO OJTHOTO U300pakeHus (IIPU HEMPEMEHHOM YKa3aHUU KOJUYECTBA OTBEPCTHUH).

I'maBHOE M300pakeHUE — COSAMHEHHE MTOJIOBUHBI BUA CIIEPEId C MOJIOBUHOW (PPOHTATHLHOTO
paspesa i1 OnpeaeeHrs BHYTPEHHETO YCTPOMCTBA IETANIH.

Taxk kak KpbIIIKa IpeCTaBIsIeT COO0H TeI0 BpaIIleHHs, OCh €€ PACTIOIOKUIN TOPHU3OHTAIBHO.
B coctraB KphIIKM BXOAUT MOPOTOYKA [JIs BOMJIOYHOTO YIUIOTHEHHs. [[OomONHUM TJIaBHOE
M300paXeHNe BHIHOCHBIM 3JIEMEHTOM JJIsi YTOYHEHHSI KOHCTPYKIIUU TPOTOUYKH.

3.3. Komnonoska uzobpasicenuil Ha iucme

I'maBHOEe M300pa’keHHe PACIONIOKUIN BEPTUKAIBHO (OCh KPBILIKK HapaijelbHa OCHOBHOM
Haamucu). OTo pabouee MOJIOKEHHE KPBIIIKH peayKTopa. B 3TOM ke MOJO0MKEHUH KpbIIIKa



MOJIBEPraeTcss MEXaHHYECKON 00paboTKe IEeHTpoBOoyHOro OypTuka. CiemayeT mpeaycMOTpeTh
MECTO JUTSl TEXHUYECKHX TPeOOBaHUM, COCTOSIINX HE MEHEE YeM M3 TPEX MyHKTOB.

3.4. Hanecenue 3naxos wepoxoeamocmu

Ha3nagaem mapaMeTpsl MIEPOXOBATOCTH BCEX IMOBEPXHOCTEH KPBIIIKM, IIOCIE Yero
pa3MelliaeM Ha yepTeke 3HakH mepoxoBarocTu B coorBercTBuu ¢ ['OCT 2.309-73. B Bepxuuit
NpaBbIl YroJl 4YepTeka BBIHECEHA IMpeoliagaromiasl MIepoXoBaToOCTh (OJMHAKOBAs IJIS YacTH
noBepxHocTel geranm) — Ra 6,3. D10 mepoxoBarocTh, (acok, TOPIOB IPU HETMOABHKHOM
KOHTAKT€, IIPOTOYKH ISl BOMJIOYHOTO KOJIbLIA.

HeoOpaboTanHbple MOBEPXHOCTH OTMEYEHBI 3HAKOM v [lpn nmnaBHOM mepexone OTHOM
MOBEPXHOCTH B APYT'YIO 3HAK IIEPOXOBATOCTU HE MOBTOpsieM. [IprMep paccTaHOBKH apamMeTpoB
IIEPOXOBATOCTH BCEX IIOBEPXHOCTEH JETaly, HMeEIomeil HeoOpaOoTaHHBIE (YepHBIE) W
o0paboTaHHbIE (YMCTHIC) IOBEPXHOCTH MPEJICTaBIICH HAa pUCyHKe 5.2.15
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Pucynok 5.2.15 — [Ipumep pa3zmenieHus Ha 4epTeke IepoOX0BaTOCTU

3.5. Hanecenue pasmepos

Kpslmika u3rorosneHa JuThEM. HYacTh MOBEPXHOCTEH JeTany MOJBEpPriach MEXaHUYECKOil
00paboTKe, a yacTh MOBEPXHOCTEH OCTajIach YEPHBIMHU, T.€. HEOOpaboTaHHBIMU. B cBsA3M ¢ 3TUM
pa3Mephl, ONIPeeNIONINE TAPAMETPhl TAKUX JIETalIel MOKHO Pa3OUTh Ha TPU TPYIIIBL:

a) pa3Mephl, CBA3bIBAIOIINE YepHbIe (HE0OOpaOOTaHHBIE) TOBEPXHOCTH;

0) pa3mepsbl, CBS3bIBAIOINE YUCThIE (00pabOTaHHbIE) TOBEPXHOCTH;

B) pa3Mephl, CBA3BIBAIOIINE YUCTHIE TOBEPXHOCTH C YUEPHBIMU.

Pasmeps! mepBoii TpyIIBI 00pa3yoT pa3MEpPHYIO CETKY 3aTOTOBKH, pa3Mephl BTOPOI TPYIIIBI
0o0pa3yloT pa3MepHYI0 CETKy MeXaHH4ecKol o0paboTku. Pa3mepbl TpeTbel rpymmbl
KOOPJWHUPYIOT 3TH JIBE pa3MepHbIe CeTKH. TakuM o0pa3oM, Ha JeTaisX IMOJO0OHOTO THIIA
pasmepsl CleyeT NpOCTaBIATh TaK, YTOObI OJHA IpYIIa Pa3MepPOB CBA3BIBANA TOJIBKO YEpPHBIE
(HeoOpaboTaHHbIE) TOBEPXHOCTH; JApyras TpylIa pa3MepoOB CBS3BIBAJIA TOJBKO YHCTHIC
(oO6paboTaHHBIEe) NOBEPXHOCTH. B HanpaBneHu# Kax 101 KOOPAMHATHOM OCH JIOJKEH OBITh TOJIBKO
OJIMH pa3Mep, CBS3BIBAIOIIUN OSTH JBE Ipynmbl (T. €. pa3Mep MEXJIy YHCTOH U uepHOH
noBepxHocTsMH). Ha pucynke 5.2.16 cBsizka MeX/1y YepHBIMU M YUCTHIMH ITOBEPXHOCTSIMH — 3TO
pasmep 15.

Kax b1l uepTéx H0IKEH UMETh BCe pa3Mepbl, HEOOXOUMBbIE [ U3TOTOBIICHHS JETAJIH.

3.6. Oghopmnenue mexnuueckux yciosuii u 3anoaHeHue epag oCHO8HOU HAONUCU

Ha yeprexax (3cKHM3ax) JIUTHIX JeTallei B TEXHUYECKUX TPEOOBAHUAX YKA3bIBAIOT:

a) BeIMYMHY JINTEHHBIX PaINyCOB, HAIPHUMED, HeyKa3aHHble Aumeiinsle paouycet 3...5 mm,
0) BeInYMHY (POPMOBOYHBIX YKIIOHOB, HAPUMED, ghopmosounsie ykaonst no 'OCT 3212-92;
B) KJIaCC TOYHOCTH OTJIUBKH, Harpumep, mournocmsv omauexku 8-0-0-7 F'OCT 53464-20009.



B rpade marepuan yka3zpiBaeM MapKy ceporo uyryHa, Hanpumep, C415 I'OCT 1412-85.

[Tpumep BBITIOTHEHHOW PaOOTHI MPECTABIICH Ha pUCYHKe 5.2.16
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5.3 IIpumep 3K3aMeHALIMOHHOI0 O1JIeTa
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3anaum Onsera MOTYT OBITH BBIITOJTHEHBI, TOKA3aB BIIAJICHUE TEXHUKOW OCTPOCHHUS YepTexa
JeTanu/Gurypsl M0 HarJIsIHOMY M300pa)KEHUIO C UCIIOJIb30BaHUEM CIIEAYIOIIMX MHCTPYMEHTOB
rpaduyeckoro npeacTaBiieHus HHPOpPMaIUU:

- B CUCTEME aBTOMAaTU3UpOBaHHOrO npoektuposannsa Kommac 3D;

- C NPUMEHEHUEM YepTEeKHOI'0 MHCTPYMEHTa (HECKOJbKO 3aTOYEHHBIX KapaHAallei, HUupKYJb,
JACTUK, JBa YrOJbHUKA) M YHUCTHIX JIUCTOB 4epTexHOM Oymaru (Tpu dopmata A4 unm oauH
dopmat A3 u onuH dpopmat A4).

['oToBsich K OTBETy K DJK3aMeHy B YCTHOH ¢Qopme CTyaeHTy HeoO0XOoauMOo
MIPOJIEMOHCTPUPOBATH CTENEHb YCBOCHUS TMOJYYCHHBIX 3HAHWW U MOHUMAHHS TEOPETHYECKOTO
MaTepuaa JUCIUTUTHHEL.
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