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1. TTACIIOPT TIPOTPAMMBI VUYEBHOM JUCHUIIIMHBI «<AHXKEHEPHAS
I'PA®UKA»
1.1 Obs1acTh MpUMeEHEHHUsI MPOrPaMMbl

[Tporpamma gucuumiuuuel  «mkeHepHas rpaduka» SBISETCS YacThbl0 OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTebHOM MporpaMMbl B cooTBeTcTBUU ¢ PI'OC mo mpodeccusm u
CIIEIUATILHOCTSIM, BXOJISAIIUM B COCTaB YKpYIMHEHHOU rpynisl mpodeccuit 23.00.00 «Texnuka u
TEXHOJIOTUM HA3eMHOT'0 TPAHCIOPTa», MPOPECCHOHATIBHBIM CTaHIAPTOM, COOTBETCTBYIOLIMM
po)eCCHOHAIBHON  JIEATEIbHOCTH BBIMYCKHUKOB 33.005 ChenuaaucT 10 TEXHUYECKOMY
JUArHOCTUPOBAHUIO U KOHTPOJIIO TEXHUYECKOTO COCTOSIHMS aBTOTPAHCHOPTHBIX CPEJNCTB MpU
NEPUOANYECKOM TEXHHYECKOM OCMOTpe (YTBEpXkAEH IMpHKa3oM MHUHHCTEPCTBA Tpylda H
counanbHOM 3amuThl Poccuiickoit @enepanuu ot 23 maprta 2015 r. N 187h).

1.2. MecTo y4eOHOIl IMCUMILIMHBI B CTPYKTYpe OCHOBHOI NpodeccHOHAIbHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI:
JucuunimHa BXOAUT B 001enpohecCHOHATbHBINA ITUKIT.
1.3. Hemn wm 3agaum y4eOHOl mnporpamMMbl — Tpe0oBaHHS K pe3yiabTaTam

OCBOCHHUS TMCUMILINHBI:

B pesynbrare ocBoeHUs y4eOHOMN NUCIUTUIHHBI 00YYAIOIIHICS TOJDKEH YMETh:

- IPUMEHSTh Pa3JIMYHbIE BUbI TMHUN cornacHo ctanaaptoB ECKJ]

- BBIIIOJHATh OCHOBHBIE M300pa)KE€HUS JAETalIM, a TAKKe HEOOXOIUMbIE CEUEHUS U pa3IMuHbIe
BUJBl Pa3pe30B, OMPEACNATh IeNecO00pa3Hble pa3pesbl, BHINOIHATH KOChIE (HAKIOHHBIC)
ceueHus

- HaxXOJUTh IOJOKEHHWE TOYKU IO €€ KOOpAMHATAM Ha KOMIUJIEKCHOM 4YEpTEKE M 4YepTexe
o011ero BUAa, oNpeAesaTh IPUHAUIEKHOCTD €€ TUIOCKOCTU U BUJUMOCTh

- HaXOJUTh HATYPaIbHYIO BEIMYMHY OTpPE3Ka, TPEYrOJIbHUKA, PUTYPHI

- CTPOUTH JIMHUU B3aUMHOT'O MEPECEUEHMs] FEOMETPUUECKHUX TeJl Ha KOMIUIEKCHOM 4YepTeke U
yepTeke 001ero Buaa

- CTPOUTH PAa3BEPTKH F'€OMETPUUECKUX TEJ

- BBINOJHATh Pa3jIUYHbIe BHJBl AKCOHOMETPUYECKUX MPOEKIHI, B TOM YHUCJIE C BBIPE3OM
NIEPEHEN YETBEPTH ACTAIN

- BBIMIONIHATH JETAUPOBaHUE COOPOYHBIX UEPTEKEH, COCTABISITH TEKCTOBHIE JIOKYMEHTHI,
crienuuKaImio

B pe3ynbrate ocBoeHHS y4eOHOM TUCIUTUTMHBI O0YYarOIHIACS TOMKEH 3HATH!

- TpeOOBaHUs CTaHIAapTOB, BXoAAmux B Enunyto Cuctemy Konctpykropcekoit JlokymeHTanmu

- TpaBWia BBIIIOJHEHUS SCKH30B, pACIOJIOKEHUE BHUAOB HA YEPTEXKE, PpACIOIOKEHUE U
0003HaYCHHE CEUECHUM, Pa3pe30B U JOMOTHUTEIHHBIX H300PKECHUMA

- IOPSAOK YTEHUSI COOPOUHBIX YepTEkKeil

- YCIIOBHOCTH U JIOMYIICHHS Ha YepTekax, MpaBmiia 0003HAYEHUs pe3bObl, 3yOhEB IIECTEPEH,
AJIEMEHTOB UYEPBAYHBIX Nepeaay u T.1.

- yCIIOBHbIe O00O3HAUYEHMsI Ha 4YEPTEKEe IIEPOXOBATOCTH IMOBEPXHOCTH, JOMYCKOB Ha pa3Mep,
0003HauEHHsI TOCAJIOK, OTKJIIOHEHUH OT (POPMBI TOBEPXHOCTHU U JIp.

Kox IIK, OK YMmenus 3HaHus




OKO01, OK02, OK05, | OdopmiaTh IPOEKTHO — OCHOBHBIX ITpaBUJI IOCTPOEHUS
OK 07 KOHCTPYKTOPCKYIO, yepTeker u cxeM, crnocoOoB
IIK 1.3 TEXHOJIOTUYECKYIO U IPYTYIO rpadu4ecKoro MpeaCcTaBICHUS
IIK 3.3 TEXHUYECKYIO TOKYMEHTAIIUIO B MIPOCTPAHCTBEHHBIX 00pPa30B,
IIK 6.1 COOTBETCTBUU C ICUCTBYIOLLEH BO3MOKHOCTEH IIaKETOB
IIK 6.2 HOPMAaTUBHOMW 0a30H, BRIMOJIHATE | MPUKIIATHBIX IPOTpaMM
TIK 6.3 n300paKeHHs1, pa3pe3bl U CEUCHUsI | KOMIIBIOTEPHOU TpaduKu B
Ha YepTeKax, BBIIOIHATh npodeccrnoHaIbHON
JeTaTupoBaHue COOPOYHOTO JESTEIbHOCTH, OCHOBHBIX
yepTeka, pemarb rpaduueckue MOJIOKEHHUI KOHCTPYKTOPCKOIA,
3a1a4u TEXHOJIOTUYECKOHN U IPyTroi
HOPMAaTHUBHOM JTOKyMEHTALIUH,
OCHOB CTPOUTENILHOU TpapuKu
1.4. KosmuectBo 4acoB, OTBeJeHHBIX Ha OCBOeHHEe IPOrpamMMbl Yy4yeOHOM
AUCHUILINHBI:

MaxkcumanbHast yaeOHast Harpy3ka oOydatomierocst 133 yac, B Tom umcie:
CaMOCTOSITENIbHON paboThl 00yYarOIIerocs — 5 4acos,;
00s13aTeNbHOM ayTUTOPHOU yueOHO# Harpy3ku 123 4acoB, 3 HUX:
JeK1uu 1 ypoku — 60 yaca;

IpaKTH4ecKue padboTsl — 55 yacos.
W3ydeHne AMCHUIUIMHBI TIPEIYCMOTPEHO Ha 2 Kypce. ATTecTalysi 1o JUCIUILUIUHE B popMe
KOHTPOJIbHOM paboThI U 3aueTa.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

2.1.00beM y4eOHOI TUCHUIIMHBI U BUIbI Y4eOHOH padoThl

Bupx y4eOHoi padoThI Kosnu. yacos

MakcumajbHas yyeOHas Harpys3ka (Bcero) 133
Oo6s13aTesibHAs ayIUTOPHAs yueOHAasi HATPY3Ka (Bcero) 123
B TOM YHUCIIE:

TEOPETUUECKHUE 3aAHATUS 60

BBINOJIHEHHUE IpaduuecKux padoT 55

TeMaTHKa BHEAYIMTOPHOM caMOCTOSTENbHON pabOThI B
Koncynprarmn 8

PaCHpe,Z[CJ'ICHI/IC 4JacCoB 110 CEMCCTpaMm

3 cemectp

4 cemecT

Jlexuuu u ypoku 33
U3 HUX:
TeopeTnyeckux — 14
NpaKTHYEeCKuX - 18

Koncynpranum 3

Jlexuuu u ypoxu 80
U3 HUX:
TeopeTudeckux — 50
npakTryeckux - 30

Koncynpranuu 5

ATTCCTaL[I/IH — KOHTPOJIbHAA pa60Ta

ATTCCTaI_II/I}I - 3a4€T

2.2. TemaTn4yeckui IVIaH M cofepKAHUE Y4eOHOM TUCHUIIIHHBI

«n:xenepuas rpaguxa»

ypoKa

HaumeHnoBaHue pa3iesioB U TeM, NepevyeHb
rpaguyecKux, KOHTPOJIBHBIX padoT

0O0BbeM
yacoB

I'padpuu
ecKHe




padoThI

Pazgen 1. Exunas Cucrema Koncrpykropckoii JlokymeHTanmum. 14

IIpaBuia oopmiieHHs YepTeKeH

1 Bgenenue. 2
[Mopsimox mpoBeAeHUsT 3aHATHH, ydeOHBbIE MOCOOHS, YepTEKHbIC
MIPUHAUIC)KHOCTH.

2 ECKJ: nuaum ueprexka, MacmTabbl, QopmaTel, OCHOBHas 6
HAJMKUCh, YepTexKHbIEe MPUQTHI, TpaBUia HAHECEHUS] pa3MEpoOB U
pa3MepHBbIX JMHUH Ha yeprexax.
YnpaxxkauenusNeNe 1,2.3 B rerpajiu.

3 I'eomeTpuyeckne OCTPOEHUST B YEPUYCHHMU: JEICHUE OTPE3KOB Ha 2
paBHbIE YaCTHU, HAXOXKJIEHUE LEHTpa IyTH, ACIICEHHE YIJIOB M
OKPYXKHOCTEH Ha paBHbBIC YacTU 0€3 U3MEPCHH M BBIYMCIICHUH.
Ynpaxnenue Ne4.

4 Conpsoxenus. IlpaBuna BBIIOJHEHUS CONPSDKEHUN MEXIY JIBYMSI 2 2
MPSMBIMH, IPSIMOU U TyTOM U ABYMS yraMHu.

YpaxaeHueNeS.

I'padmyeckas pabora Nel. BhIMONHUTE 4YepTek JeTAIU C
HEOOXOJMMBIMU  CONPSDKCHUSIMU, BBIYEPTHTH M 3allOJHUTH
OCHOBHYIO HaJMCh YepTEXKa.

JlexanpHble  KpuBble.  [IpaBwiia  1ONB30BaHUS  JIEKAJIOM. 2
OBOJIbBEHTA, cliupaib ApXumena, JuInc. Y npaxHenue Neb.

Pasznea 2. IlpoekunoHHOE YepUyeHHe 8
Pacnonoxxenne BuioB Ha ueptexe. [InmockocTn npoekiuii. 2
[lonoxxeHne  TOYKM C  33JaHHBIMM  KOOpJMHATaMH  Ha
KOOPJAMHATHOM TIOCKOCTH.

Ocku3 aeranu. [IpaBna noctpoeHus scku3a.
I'paduueckas padota Ne2.

5 AxcoHOMeTpHueckue mpoekunu. DpoHTanmbHAs AUMETpUs U | 2
npsMoyronbHas uzomerpud. llonokeHue TOUKM € 3aJaHHBIMU
KOOpJIMHATaMH B IPOCTPAHCTBE.

6 TexHuueckuil pUCYHOK B MPOEKUMU (pOHTAIbHAS JUMETpHS. | 2
I'paduueckas pabora Ne3.

7 W3omerpuueckass MpoOEKIUs JeTald C BBIpe3oM IepenHei | 2
yerBepTu. ['paduueckas padorta Ne4.

Pa3nen 3. OCHOBBI HAYEPTATEJIbHON reOMEeTPUH 40

Tema 3.1. 'eomeTpuyeckne 00beKThI B IJIOCKOCTSAX MPOEKIUii

8 Cucrema koopaunat. [Inockoctu npoekuuid. [lonoxenue Touku B 10 4

npoctpancTBe. Crnoco0 3a7aHusi TOYKH

Otpesok. [Ipsimast. CriocoObl 3a1aHUs IPSIMOM B POCTPAHCTBE.

[Tonoxenne npsMONW B NPOCTPAHCTBE. XAPAKTEPHBIE MPSMBIE U
npsMble o011ero nojaoxeHus. Mx npoexuuu.

B3anmHOe 1nosiokeHue IBYX NpsAMBIX B IpocTpaHcTse. [Ipusnaku
MapaJUIEIbHBIX, NEPECEKAOIINXCSA, CKPEUIMBAIOIMIMNXCA IPSAMBIX.
IIpumepsl.

CnocoObl 3aJIaHUS INIOCKOCTEH B IPOCTPAHCTBC. CJ'IC,Z[BI INJIOCKOCTH

I'papuueckas padora NeS. Ilpoekuun Touek, NpuHAAIEKALIUX
TIOBEPXHOCTU T'€OMETPUUYECKHX TEJl.




Tema 3.2. IlepeceyeHue NpsiMoOii U MJIOCKOCTH

9 OrnpeznenieHne TOYKU NEPECEHUS] MPSIMOW U IIOCKOCTH, 3alaHHOU 5] 2
TPEYrOJIbHUKOM.

Koukypupyrone Ttouku. OrnpeneneHie BUAUMOCTH —INPSAMOU
METOJIOM KOHKYPHUPYIOLIMX TOUEK.

I'paduyeckast padora Ne6. I[loctpoeHue TOUKHM TEpeceUeHUs
IIPSAMOM U INIOCKOCTH, ONPEAEICHUE BUAUMOCTH MPSIMOMU.

[lepeceuenne TpeyrosbHUKOB. [locTpoeHne TUHUK TEpeceueHus.
Omnpenenenyue BUTUMOCTH.

Tema 3.3. IIpeoOpa3oBanue mpoexkuuii

10 CrniocoOs1 ipeoOpa3zoBanus npoekuuii. Meron BpameHusi. Crioco6 3] 2
nepeMeHbI TIOCKOCTer npoekinii. Croco0 MiI0CKo-mapauieIbHOTO
nepeMeIIeHHsL.

[TocTpoeHue HAaTypabHON BEIMYUHBI OTpe3Ka 2-Ms crioco0aMu.
[locTtpoenrne HaTypalbHOW BEIMYMHBI TPEYroJbHUKA 2-Ms
Croco6amu.

I'padpuueckas padora Ne /. [IpeoOpazoBanue npoexuii.

Tema 3.4. [lepeceyeHne reoMeTpUYECKOro Tejia (PPOHTAILHO-TIPOEHNPYIOIIEH MI0CKOCTHIO

11 [TocTpoeHrne NPOEKUHMII TE€OMETPUUYECKOTO TEJd, YCEYEHHOTO 12 6
(bpOoHTANBHO-TIPOCIMPYIONIEH MIOCKOCTHIO, 33JaHHOHN ClieJaMi
[ToctpoeHne HaTypajdbHOW  BEIWYHHBI CEYEHHUS  CIIOCOOOM
MepeMEHBI TNTIOCKOCTEN MTPOEKIIUN U CITIOCOOOM BpaIllCHHS

HOCTpOeHI/IC I/I30MeTpI/I‘IeCKOI71 MMPpOCKIHUHU YCCUCHHOI'O TCJIa

HOCTpOeHI/Ie MMOJTHOM Pa3BEPTKU IMOBEPXHOCTU YCCUCHHOT'O TCJIa

I'padpuyeckas pabdora Ne8. IIpoexkunn YCEYEHHOTO
reomeTpudeckoro resna. IlonHas pa3BepTka MOBEPXHOCTH.

Tema 3.5. B3auMHoe nepeceyeHue NOBEPXHOCTEIA.

12 ITocTpoeHne mnpoeknuii AByX NEPECEKAIOINUXCS TNeOMETPUYECKUX §) 4
ten. [locTpoeHue NIMHUN ITepECEUEeHUs] TOBEPXHOCTEM.
IlocTpoeHne  M30METPUYECKOM  MPOEKUHWHM  JABYX  B3aUMHO
MIEPECEKAIOIINXCS TEOMETPUUECKUX T

I'padguueckas padora Ne9. [Ipoekunu B3aMMHO NepeceKaromuxcs
T€OMETPUYECKHUX TEN

PA3JIEJI 4. MalIMHOCTPOUTEIbLHOE YepUeHHe 44

Tema 4.1. CeueHnusi u pa3pe3bl.

13 [Tonsitue ceuenus. Buapl ceuenuii. OO0o3HaueHUE CEUYCHUH U 20 8
cekymieil tiockoct. [IpaBwiia BBITONTHEHUS cedeHU. Brioop
11EIeCO000Pa3HBIX CEUCHUH.

['paduaeckue o603HaUCHUST MATEPHAJIOB U TIPaBUJIa UX HAHECCHUS
Ha yepTexax




BrinosiHeHue yepTeKEd ceUEHUN. YTIPAKHEHUE B TETPAJIH.

I'paduyeckasi padora NelO. Ceuenus.

Paspesbl. Kunaccudukanus paspe3oB. [lpaBwia BBITOIHEHUS
pa3pe3oB pa3nuuHbIX BuAOB. O003HaueHUs paspe3oB. Bridop
11e71€c000pa3HbIX pPa3pe3oB.

[Toctpoenue hpoHTaTIBHBIX U MECTHBIX Pa3pe30B.

Bremonnenne ueprekell (POHTANBHBIX M MECTHBIX pPa3pe30B.
VYipakHeHue B TETpalH.

[locTpoeHne coeauHeHUs 2 BUAA U Y2 pa3pe3a. YIpaKHEHHUE B
TETpaju.

BroimonHenue 4yepTekeld CIOXKHBIX pa3pe3oB. YIpaKHEHUE B
TEeTpaau.

I'padpuueckas paGora Nell. BrimonHeHue yka3zaHHBIX pa3pes3oB
Jetany. BeInoJIHEHNE N30METPUYECKOM MTPOEKIIUU JETaIH.

Tema 4.2. YepTe:KH MAUINHOCTPOUTEIbHBIX JIeTaJIei.
14 | U3oOpaxkenue n 0003HAUCHHE BHYTPEHHEH U Hapy>KHON pe3bObl Ha 14

yepTeke. YIpaKHEHUE B TETPAJIN.
N300paxxenne U  o0003HaueHHE pe3b0 pa3IUYHBIX  THUIIOB.
VYopaxuenue B terpaau. O003HaUEHUE CTAHJAPTHBIX PE3bOOBBIX
U3IEIUI.
Pacuer pazmepoB aerasield 60JITOBOTO COCTMHECHHSI.
Beinmonnenne cOOpoyHOro ueprexka OOITOBOTO COEIUHEHMS U
nerajneii coequaeHus. I'padpuueckas padora Nel2.
'eomerpus  3yOuatoro  3ameruieHus.  Pacuer  pa3mepoB
WIMHAPUYECKON 3yOuaToil nepegauu. Y CIOBHOCTH U YIPOIIEHUS
IpH U300pakeHUH 3y0UaThIX KoJec.
BeinonHenne ueprexa HUIMHIPUYECKOrO 3yOuyaToro koseca Io
pacueTHbIM pazmepam. I'paduueckasi padora Nel3.
TexHuueckue  TpeOOBaHUS K  YEPTEKY. O06o03HaueHue
[IEPOXOBATOCTH  TIOBEPXHOCTH, OTKJIOHEHHH OT (OpPMBI U
pacrionio)keHust  moBepxHocTed. OO0O3HaueHUEe JIOMYCKOB H
nocagok. Hanecenne Ha ueprex 3yO4yaTOro Kojeca TEXHMUYECKUX
TpeOOoBaHUil.
I'padpnueckas padora Ne 14. Hanecenue Ha uepTexxk 3yOuaToro
KoJIeca TEXHUYECKUX TPEOOBaHUM.

Tema 4.3. CO0poUHBI€e YePTEXKH.

15 Buapsl KOHCTPYKTOPCKUX JTOKYMEHTOB M CTaJuM UX pa3pabOTKH. 8

Conepxkanue  cOOpOYHOro  dyeprexka.  [IOpSJOK  YTEHHS.
JlerammpoBaHue cOOPOYHOTO YepTexKa

Cnermudukarms. [lopsok BEITIOJHEHHs] cIeTUBUKAIIII.

I'paduueckas padora Ne 15. BrimonHenue cnenudukanuu
yepTeka COOPOYHON €TMHHUIIBI.

I'paduueckas padora Ne 16. JletanupoBka cOOpOYHOT0 YepTeXka.

Pa3nen 5. CxeMEbl.

2

Tema 5.

1. Cxembl KHHEMATHYCCKHUE, THAPABINICCKUE, THEBMATUHYICCKHUC.




16

[opsiok BeIONHEHHUS U ODOPMIICHUS CXEM. 2 2
VYcnoBHble 0003HAUYEHUS 3JIEMEHTOB HA KHUHEMAaTHUECKUX CXEeMaXx.
VYcinoBHble  0003HAUEHUS  DJIEMEHTOB  THJPABIMYECKUX U
ITHEBMATUYECKHUX CXEM.

I'pajpuueckas padora Ne 17. BrimonHeHHE KHUHEMAaTHYECKOU
CXEMBbl MEXaHU3Ma.

Pa3znen 6. O61me cBeeHUs1 0 MAIIMHHOM rpaduke 6

Tema 6.1. Cucrembl ABTOMATHU3UPOBAHHOI'O IPOCKTUPOBAHUSA HA NIEPCOHAJBHBIX

KOMIIbIOTEpax
17 Cucrema aBTOMaTH3UPOBAHHOTO MPpOeKTUpoBaHust Kommac. 6 4
I'padguueckas padora Nel8.
18 BrinonHeHue yepTexeit mo npodeccuun 4 4
19 WrtoroBelii TeCT MO Kypcy. 3aueT 2
Bcero ayauTopHBIX 3aHATHH 123 u4.

3. YCJOBMUS PEAJIM3AIIMA YYEBHON JUCHUITIJIMHBI

3.1. Tpe6oBaHusi K MUHUMAJIBLHOMY MATEPUAIBLHO-TEXHHUYECKOMY 00ecredeHn 10
Jns peanuzanus yaeOHOM TUCIUILIMHBI TpeOyeTcss Halnuuue yueOHOro KabuHeTa
«mxenepras rpadukay 1 COOTBETCTBYIOIIETO 000PYAOBAHUS U OCHAICHWS:

- IOCa/I0YHbIE MECTa MO KOJMYECTBY 00YyUaroIInXcs

- pabouee MecTO IpenojaBaTens

- MarHUTHAs JOCKa JIJIS BBIMIOJIHEHUS Tpadudeckux paboT U BO3MOKHOCTHU HCIIOIb30BaTh
y4eOHbIE TITaKaThI

- TUHEWKa ¥ HUPKYIb U1 paboThl y TOCKH

- KOMIUIEKT TutakaToB «YepueHnue»

- Habop JeTaneil pa3auuHOi GOPMBI IO KOJTUYECTBY 00yUarommxcs Uit paboThl Ha ypoKax
- Ha0Op KapTOUYEK-3aTaHUM JIJIs1 BHITIOJIHEHUSI CAMOCTOSITEIBHBIX TpaUiecKux padoT

- Habop BUACO(MUIBLMOB ISl IEMOHCTPAIIMH HA 3aHSITHUSIX

- KOMIUIEKT Y4€OHUKOB I10 IPEAMETY JJII paOOTHI HA YPOKE

TexHnueckue cpeacTBa 00yUeHHUs:

- KOMIIBIOTEP C JIMLIEH3UOHHBIM TPOrPaMMHBIM 00ecrieYeHHEeM
-MyJIbTUMEIUATIPOEKTOP

-nporpaMmmHoe obecneuenue «Kommacy

3.2. Nudopmannonnoe odecnieyeHue 00ydeHus
Ilepeyenb pexoMeHyeMbIX YUeOHbIX H31aHUIA:

1. Bponckuit A.M. [Ipaktukym 1no unxeHepHol rpaduke. — M.: U3natensckuit
HeHTp «Akanemusiy, 2012

2. NBanos I'.C. TeopeTnueckne 0CHOBBI HaUepTaTEIbHON TeoMeTpun. — M.
Mammnoctpoenue, 1998. - 157c¢.

3. Kopones FO.M. Hauepratensnas reomerpust — 2006

4, Jlenapckas U.0O. [Tnakarel: YepueHue: WILTIOCTPUPOBAHHOE YUueOHOE TMocoOue —

32 mJrakara.




5. Hosuuuxuna JI.U. Texandeckoe uepuenne — 2005

6. [Myiiyecky @.U. Unxenepuas rpapuka. — M.: U3narenbekuii HEHTp « AKageMus,
2012

1. Pomanbruesa O.T. u np. mxeHepHas u KomnblotepHas rpaduka. — M.: JIMK
IIpecc, 2001. — 592c.

8. UYexmapeB A.A. NnxenepHas rpapuka. — M.: Beicmas mxomna, 2000. — 364c.

9. Yexmapes A.U. UmxenepHas rpaduka. CipaBounbie Matepuaisl. — M.- Bianoc,
2004. —412c.

DJIEKTPOHHbIE U3JaHUS:

1. NHpopManinoHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMM B o0Opa3oBaHuu //CucreMa
(benepanbHBIX 00pa30BaTENBHBIX MOPTATIOB [DIEKTPOHHBIN pecypc].- Pexum noctyma:http: //
wwwict.edu.ru

2. HaueprarenbHass reoMeTpuss M HMH)XEHepHas rpaduka [DnexTpoHHblid pecypc]. —
Pexum noctyna: wwwING-GRAFIKA.RU

3. HaueprarenbHass reoMeTpuss M HH)XEHepHas rpaduka [DnexTpoHHblid pecypc]. —
Pexxum gocryma: www.ngeom.ru

4. DJNeKTpOHHBI Y4eOHUK 10 WHXEeHepHoil rpaduke //Kadenpa wumxeHepHOH u

kommbeioTepHoi rpaduku  Cankt — IletepOyprckoro rocyaapCcTBEHHOTO YHHUBEPCHTETA
UTMO[3nekrponnsliii pecypc]. — Pexxum moctymna :www.engineering — graphics.spb.ru
5. WnxenepHas rpaduka DIEKTPOHHBIM Yy4yeOHO- METOJUYECKHH KOMIUIEKC YueOHas

2017

IporpaMMa;  3JEKTPOHHBI  y4eOHUK;  KOHTPOJIbHO-OLIEHOYHBIE  CpEJICTBa

HHTepakTUBHBIE MYJIbTUMEINNHBIE YUeOHbIE MAaTEPHUAIbI

4. KOHTPOJIb Y OIEHKA PE3YJBTATOB OCBOEHHUS YYEFHON
JUCIHHUIIVINHBI

KoHTposb 0CBOCHUS TUCIUIIMHBI OCYILIECTBIISIETCS IPU BBHIITOJHEHUH U 3alllUTe

rpaduueckux padboT, NpeayCMOTPEHHBIX YUeOHON IPOrpaMMOi.

YacTb paboT BBINOIHAETCS B BUJIE YIPAXKXHEHUH 110 U3y4aeMbIM TEMaM HEMOCPEICTBEHHO B

paboueii TeTpaau.

OnpeneneHHbli nepeyeHb rpadudeckux padot nmo pasznenam «HadeprarenbHas reoMeTpus»

1 «MalHOCTPOUTENIBHOE YEpUEHUE» JOJIKEH ObITh BBHIIIOJHEH HA YEPTEKHBIX JTUCTAX

CTaHJapTHOro ¢opmara.

Pe3ynpTarsl 00yueHus Kputepuu onieHKH Meroabl OLIEHKH
3HaHus:

OCHOBHBIX npaBui | OneHka «TISATH» CTaBUTCH, ecnu | DKcrepTHas
MOCTPOCHUS uepTeked U | oOydalomuiics  BEpPHO  BBIMNOJIHWI U | OLIEHKA

CXEM, CIOCO0OB | MPaBHIBHO oopmun rpadUyecKyro | pe3yJIbTaToB
rpaduIecKoro pabory. NeSATeTbHOCTH
MPEJICTaBICHUS OneHka  «4eTblpe»  CTaBUTCS,  €CJIM | 0Oydaroierocs
MIPOCTPAHCTBEHHBIX 00pa30B, | 00yJaromuics T0NycKaeT He3HAUUTEIbHbIE | P BBIIOJHEHUHN
BO3MO>KHOCTEMN MAaKeTOB | HETOYHOCTH npu BBITIOJTHEHUH u|u 3aIuTe
MIPUKIaAHBIX nporpamm | oopmiieHHH rpaduueckoi paboThI. MPAKTUYECKUX
KoMmbloTepHON Trpaduku B | OneHka «TpU» CTaBUTCH, ecnu | pabor
npodeCCHOHATBEHON 0o0ydJaromuics JIOMyCKaeT HETOYHOCTH W | TECTUPOBAHUS,
NESTEIbHOCTH,  OCHOBHBIX | OMIMOKH TMPH BBIMOJHEHUH U OPOPMIICHHU | KOHTPOIBHBIX
MTOJIOKEHUI rpaduueckoil paboThI. paboT u Apyrux
KOHCTPYKTOPCKOW, Ouenka «J1Ba» CTaBUTCA, €CJIM | BUJIOB  TEKYIIETro
TEXHOJIOTHYECKOW M JIPYroil | 0Oydaronutuiics He BBITTOJHWI paboTy KOHTPOJIA
HOPMAaTUBHOMN

JIOKYMEHTAllUH, OCHOB

CTPOMTENBHOM rpaduku



http://www.ngeom.ru/
http://www.engineering/

YMmenuns:

OdopmisaTe  NpPOEKTHO —
KOHCTPYKTOPCKYIO,
TEXHOJIOTHYECKYIO B JPYTYIO
TEXHUYECKYIO
JIOKYMEHTAIIUIO B
COOTBETCTBUH c
JICUCTBYIOIIEH HOpMAaTUBHOM
0Oasoi, BBIIIOJIHATh
W300paKEeHHS, pa3pe3bl H
CEYeHUS]  Ha  4YepTexax,
BBITIOJIHSTh  JICTAJTMPOBAHUE
cOOpPOYHOTO yeprexa,
pemarh rpaduueCcKue 3a1a9u

Onenka «TIATH» CTaBUTCH, eciu
00yYaromuncss CBOEBPEMEHHO BBIOJIHSET
MPAKTUYECKYI0 padoTy, MpPU BBIMOJIHEHUU

paboThI IIPOSIBIISIET AKKypaTHOCTD,
CaMOCTOSATENIBHOCTb, TBOPYECTBO.
OuneHka  «4eTblpe»  CTAaBUTCA,  €CIHU

00y4Jaromuics CBOEBPEMEHHO BBIMOJIHSAET
NPaKTUYECKyl0 paboTy, HO JOIyCKaeT
HE3HAYUTENIbHbIE HETOYHOCTH.

Orenka «TPH» CTaBUTCH, eciu
oOy4aromuiicss AOMyCKaeT HETOYHOCTH HIIU
OIMOKM TIPU BBITIOJHEHUH TPAKTHUECKON
paboThI

O1eHKA «JIBay CTABUTCH, €CIU
00y4aromuiicss He BBITOJIHSACT
MPaKTUYECKYIO0 paboTy, JIMOO BHITOIHSET
paboTy ¢ rpyObIMH OIIHOKAMHU.

[IpakTnueckue
3aHATUS

5. KOHTPOJIBHO-U3MEPHUTEJBHBIE MATEPUAJIBI U KOHTPOJIbHO-
OHEHOYHBIE CPEACTBA

5.1. Jderanu aust BbiyepyuBaHus mo reMaM « KoMnjieKCHbIH YepTek 1eTaan,
«InmeTpus», « A30MeTpus AeTAJH ¢ BbIPE30M IepeHeil YeTBepTH







5.2.UepTtexu k rpaduueckomy 3agaHuio no teme «CedeHusn»
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110 : 50
75
Kapnye
Puc. 2.34.

1llepoxoBaTocTh HHKHEH H BepXHEil FOPH30HTANBHBIX MOBepxHOcTel Ra 2.5,

yraybnenus pagnycom R10 — Rz 20, ocransHeie nosepxuocti — Rz 50

J6
DJ2

Npuams

Puc. 2.35.

1llepox0BaTOCTh HIKHEH H BepXHEl rOPH30HTANBHBIX MOBepXHOcTell Rz 12,5,
oTBepcTHA JHaMeTpoM 22MM — Ra 2.5, ocTanbHble NOBEPXHOCTH OCTAIOTCA B

COCTOAHHH ITOCTABKH

— Bopuanm §|
'7.-: 28
|
l
st &1 @ ¥
/ 15
P =l
T T
' sl ¥ —
sfH— I\
1
.
45
Konoda i
Puc. 2.38.
111 Th HHKHEH 0 TOPH30H noeepxHocteit Rz 20,

oteepeTHst AnameTpom 20mM - Ra 12.5; ocTanbHble NOBEPXHOCTH OCTAIOTCA B

COCTOSHHH ITOCTaBKH

Bapuanr 1

22

@20

u5

Cmoina

HaKJIOHHBIX

=
%

IllepoxoBaTocTh HHKHEI TOPH3OHTATLHBIX NOBepXHOCTEH Ra 2.5, neBoii 1 npasoii
Teii — Rz 20,

)CTel IIPAMOYTOIBHOTO

' opuann 2| OTBEDCTHA — Rz 50. ocranbHele noBenxHoctH — Rz 80

Eeau:.'mw 3

[ 56
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| Kopaye 100
Puc. 2.36.

IllepoxoBaTocTh JI€BOI H NPaBOii HAKJIOHHEIX NoBepxHocTeil Rz 20, oTBepeTHs
auameTpoM 25MM — Ra 2.5, ocTankHble noBepXHocTH — Rz 50

50
925

Bapuanm 7 l

35

(=

Cmoixa

Puc. 2.40.

IllepoxoBatocTs nepeiueii 1 3aaueii noepxHocreii Ra 12,5, Gokosbix

TOPH30HTAILHBIX H HAKIOHHBIX

65
35
022
i E,
| 26m8.212
T3] cam
THo G
| |
Nama 13
Puc. 2.39.

IllepoxoBaToOCTh HHKHEI FOPH3OHTATLHON MOBepXHOCTH Ra 6.3: GOKOBBIX
HaKJIOHHBIX NOBepXHocTeil - Rz 25; ocTansHeIX nopepxHocteii - Rz 80,

teif - Rz 20, octa.

- Rz 50,

[

Puc. 2.41.

1llepox0BaTOCTH HIKHHX H BEPXHHX FOPH30HTAIBHBIX MOBepXHOCTel Ra 12.5:
orsepetis auamerpom 20mm - Ra 2.5: octanensix - Rz 20,

14



@7 “5
@35
S oLl
™ s
P i o
lx' s
5 >
2
| Rl
&9
64
105
NoBwunsux
Puc. 2.42.

IllepoxoBaTOCTh rOPH3OHTANTBHOMN HUIKHEl norepxHocTH Ra 2.5 oTBepeTust
jmameTpoM 35 MM - Ra 2.5: nepesmeii u 3ajneii TopuesbixX nopepxuocteii - Rz 20:

OCT/IBHBIE 110 ITOMY 4YepTeKy He 00pabaTsiBaloTCs

50
\

80

25

35

KonoBa

Puc. 2.43.

Bapuanm 10

Bily
]

IllepoxoBaToOCTh HHXKHEH H BepXHElH rOPH30HTATBHEIX MOBepXHOcTeif Rz 25,
GOKOBBIX OBEPXHOCTEH MPAMOYTOILHOTO 0TBepcTHA - Ral2,5: octansHeix - Rz 50,

I

1Baouanm 11
—

<o i ol ;
r= 920 s V7 D
Onopa — - p i Wﬁ'
Puc. 2.44. ‘

I1lepoxoBaToCTh HHKHEH rOPH3OHTAIBHOI noBepxHOCTH Rz 20, oTBepCTHS
mameTpom 20mMm - Ra 2,5: GOKOBBIX BePTHKATBHBIX OBEPXHOCTEIH -
Rz20:0cTanbHbIe OCTAIOTCA B COCTOAHHH NOCTABKH

n

L8 I

/

D)

10,

gl
|

|

20

Bunxa

Puc. 2.45.
IllepoxoBaTOCTh HUKHEH FOPH30HTAILHOI MOBePXHOCTH - Ra 12,5 60KOBBIX
MOBEPXHOCTEil MPAMOYTOIBHOTO 0TBepeTHs - Rz 20, oTBepeTHil ImameTpoM 25 MM —
Ra 2.5, ocransueix - Rz 50,

51

X

(8apuaum 12

'
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Puc. 2.46 Puc. 2.48.

[lepoxoBaTocTs HHAKHEH FOPHIOHTANBHOMH NokepxHocTH Rz 6.3: oTRepeTis
anaMeTpoM 35mM - Ra 12,5 ocTaneseix nosepxnocteii - Rz 20

IlepoxoBaTocTsh HHIKHE FOPH3OHTATBHON NoBepXHocTH Ra 2.5, oTBepeTus
mameTpoM 20mum - Ra 2.5, GokoBeIx noeepxHoctedi - Rz 20, ocTanbHbx
nosepxHocteii - Rz 80

l&apﬂam 14

Baouanm 16
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|
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<
7
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12 @ z vy L I R
105 50 6
) m Kopnyc ﬂ%
Cmauusa
Puc. 2.47. Puc. 2.49.

IIlepoxoBaToCTh HAKIOHHBIX NOBepXHOCTEH Rz 6.3, ropH3oHTANBHEIX

[OBEPXHOCTEH NPAMOYTOIEHOTO 0TBEpeTHA - Ra 2,5, 0CTANBHEIX MOBEPXHOCTE -

Rz50

Bapuanm 17

f—
g |l
=
)
3
< i
20
7 35
00 5
Kopnyc
Puc. 2.50.

IllepoxoBatocTh GOKOBBIX HAKIOHHBIX NoBepxHOCTel Ra 12.5, nosepxHoCcTH
BBIEMKH JiHaMeTpoM 35 MM - Ra 2.5, BepTHKa/IBHBIX IOBEPXHOCTEH
TIPAMOYTONBHOTO OTBEPCTHS - RZ 6.3, OCTa/bHEIC TOBEPXHOCTH OCTAIOTCH B
COCTOAHHH MOCTABKH

Bapuanm ld‘

e
— ;
r__..__ 4
|

50

19

-
LT
HEERL mm

b X
35
Cmoira [
Puc. 2.51.
Illep TOCTB HHXKHETO Rz 20, i TH

LHIHHAPHYECKOTO OTBEPCTHA AHaMeTpoM 25 MM - Ra 2.5, ocTambHbIX
noBepxHocTei - Rz 50

IllepoxoBaTocTh BepXHEi H HHKHEl FOPH30HTAIBHBIX NOBepxHOCTeH Rz 20,
nepeHss W 3QHsA OBEPXHOCTH He 00pabaThIBaloTCs, OCTALHBIX TOBEPXHOCTEH -
Rz 50

Baguawm 19
o : (oo s

@35
270 L

&0

MR O
]

IllepoxosatocTs HIKHero ocHosankg Ra 12,5, GokoBoil MoBepXHOCTH OTBEpCTHIT
auaverpom 20 1 35 mm - Ra 0,63, ocTanbHeix noBepxHocted - Rz 20

L 1

;
1

Cmanuwe

N

Puc. 2.53.

IllepoxoBaToCTE HIKHHX FOPHIOHTANEHEIX NoBepXHOCTeH Rz 6.3, oTRepeTna
auamerpom 28 My - Ra 12.5, ocTansibix noeepxnocted - Rz 235

I

Maduunsui
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IllepoxoraTocTs Nepeaneii | 3aanell HAKIOHHLIX NoBepXHOcTeH Rz 20,
oTsepeTHa JaMerpom 45 My - Rz 6.3, BepTHKAILHLIX NOBEpXHOCTER
NPAMOYTOIBHOT0 OTBepeTHA - Ra 1.6, ocTanbible NOBEpPXHOCTH OCTAIOTCH B

COCTOAHHH NOCTABKH

Baguaem 22

I B
i

15

I
2]

— T e

Cmiiing

Puc. 2.55.

P | E%

IllepoxoBatocTs nepeneit H 3anHeli nopepxHocTeil Ra 2.5, BepTHKANBHEIX
MOBEPXHOCTEH NPAMOYTOIEHOTO Nasa - Rz 6.3, ocTankHeIX noBepxHocted - Rz 50

el o=
: y [
i ‘—‘J&/
Cranura
Pue. 2.56.

IllepoxoraTocTs nepeaHeil 1 3aaHel nosepxHoctedl Ra 12.5,
TOPHIOHTAIBHEIX MOBEPXHOCTEH NPAMOYTONBEHOTO 0TBepcTHA - Rz 6.3,
BEPTHKATBHEIX NOBEPXHOCTEH NPAMOYroIbHOTO oTBepeTHs - Ra 2.5, octansHex
noeepxHocteit Rz 50

Onopa

Puc. 2.57.

) [Bapuaem 23]

L2
g
A FLi
I i
o |ttt
1] GA0
50 *

TOBEPXHOCTH He 00pabaThIBAIOTCA, OCTANBHEIX NMOBepXHOCTEH - Rz 80

@

IlepoxosaTocTs HIKHE H BepXHElH FOPHIOHTANBHEIX noBepxHocTell Rz 25, nepenuss u 3aaHAA

5.4.3ananue k rpadpuyeckoii padore no reme «Jleram pe3b0OBBIX COeIMHEHUID)

3aganne 2.04. BENonHATE 4epTeHH cTaHIAPTHRIX KPEeN&KHB AeTanei mo Hx
AeHCTERTENRHEIM pazMepas. BRINOIHATE YepTex pe3sdoBoro coeqHHeHHA. PaiMepr

HAHECTH.
Tabnuua 2.4
Homep Ofo3nadeHne geTaneii Homep Ofoananenne neraneii
BapH BapHaHTa
aHTa
| laiika M27T N'OCT 3915-70 13 Lnunska M20x100 FOCT 22036-76
Ulnuneka M24x120 F'OCT 22034-76 Boar M24x70 OCT 7798-70
2 Ulnuneka MI16x100 IOCT 22036-76 14 Llnuneka M16x100 FOCT 22040-76
Buur ZMI16x65 FOCT 1491-80 laiika M20 I'OCT 3915-70
3 laiika 2 M24 I'OCT 5913-T70 15 Buur 2M16x73 ['OCT 1491-80
Buur ZM20x70 FOCT 1491-80 boar M16x60 [OCT 7798-70
4 Buur ZM16x70 I'OCT 17475-80 16 Hlnuneka M24x110 FOCT 22040-76
Boar M24x90 N'OCT 7798-70 boar M20x70 MOCT 7798-70
5 Ulnuneka M24x120 [OCT 22038-76 17 Llnuneka M24x120 MNOCT 22038-76
laiika M22 'OCT 5915-70 boar M12x45 TOCT 7798-70
3] Bunr ZM16x75 I'OCT 17475-80 18 Iafika M14 I'OCT 3915-T70
boar M24x100 FOCT 7798-70 Buut 2M16x45 'OCT 1491-80
7 Ulnuaeka M20x110 I'OCT 22038-76 19 Lnuaska M20x120 FOCT 22036-76
laiika2 M22 I'OCT 5915-70 Buur 2M16x70 N'OCT 1491-80
Buur ZM16x70 I'OCT 1491-80 20 lafika2 M16 I'OCT 5915-70
Boar M24x75 N'OCT 7798-70 Bour M24x80 OCT 7798-70
laiika2 M20 I'OCT 3915-70 21 laiika M16 ['OCT 3915-T0
Ulnuneka M20x100 F'OCT 22040-76 Buur 2MZ0x70 I'OCT 1491-80
10 Ulnuneka M24x110 I'OCT 22038-76 22 nuneka M20x100 MNOCT 22036-76
boar M24x80 M'OCT 7798-70 boar M20x70 MOCT 7798-70
11 laiika? MIE I'OCT 3915-T0 23 Buur 2M20x70 [MOCT 17475-80
Buur ZM16x75 I'OCT 1491-80 boar M20x60 MOCT 7798-70
12 Buur ZM1620x70 ['OCT 17475-80 24 Buur 2M20x75 [NOCT 17475-80
Boar M22x90 MOCT 7798-70 boar M12x50 MOCT 7798-70
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5.5.3aganus n yepTexu Kk rpadguyeckoii padore no teme «JleraaupoBka c60poUHOro
YEpTEIKA»
3ananne 2.05. [leranupopanne cOopouHOTo HEPTEXA
Ha oraensHEX THCTAX BEINOIHATE padodHe YepTexH ABVX Jeraneil. Bertepruts
COEHBHKAITHI,
HuaHeERIyalkHEIE 3aJaHHA BEIIAET NpenoJaBaTelb. EcIH cTYIEHT caMOCTOATEDD
OCBAHBAET JAHHYIO TEMY. JAHHEIE BAPHAHTA BRIOHpaOTed W3 TaDIHOE 2.5,

Tabmuua 2.5.
Bapuant Homepa pHCYHKOE Homepa nos.
cOOpOUHOTD YepTeka meTanei

1,13 Pue.59 XpocToBHK (POpPCYHEH 1.3
2,14 Pue.60 Ponuk HataxHOH 5.8
3. 15 Puc.61 Mlapuup 5.1
4. 16 Puc.62 Kpan yriooeoii 6.8
5,17 Pue.63 Knanan obpaTtaEii 1.5

6, 18 Puc.64 Kpan cnycknoii 1.6
7.19 Puc.65 Knanan obpaTHEli 1.4
8. 20 Puc.66. Knanan npegoxpaHHTeILHLL 1.3
9,21 Puc.66. Knanad npenoxpaHHTEIbHEIH 14.12
10,22 Prc.66. Knanad npenoxpaHHTeIbHEIH 4,11
11,23 Puc 67. Bnok capoeHHEI 1.5
12.24 Puc.68. Bentune 24
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5.6. YepTexu U 3a1aHUs K BBINIOJHEHHIO rpadu4YecKuX padoT no pasaeay
«HayepraTeabHas reoMeTpus»

3ananue 1.07. Ilpoekuuu H pa3BepTKa yCeUeHHOI'0 reOMeTPHYECKOI 0 Te/Ia

BhInoHUTE YepTén yceu€HHOTo reoMeTprHdeckoro Tena. CeKyleH II0CKOCThEO ABISeTCs
(hpOHTATBEHO MPOENHpPYIOMas IOCKOCTD, 3aJaHHas ciejaMu. HaiiTu nelicTBUTENbHYIO BEIHUHHY
KOHTYpa hHrypsl cedeHHs. [TocTpouTh aKCOHOMETPHUECKYHO HIPOEKIMIO H Pa3BEPTKY IOBEPXHOCTH
yceu&HHoro Tena. JlanHsle k rpadHdeckoit 3a/1aue BRIOHpatOT H3 TaOJHIL:

Bapuanter 1-4 BapuanTer 5-8 BapuanTer 9-12
IMpsiMoii xonyc [Mpsimas naturpadnas npu3ma | [IpaBuibHas niecTurpaHHast
THpaMHTA

Bapuanter 13-16 Bapuaunter 17-20 Bapuanter 21-24

[psaMoii TTHITHHETP [MpsimMast Tilec THTpaHHAST [TpaBuikHas YeTRIpEXTpaHHAS
npu3Ma nupamMuiIa

BapranTer 25-30

IpaBuikHas TATHTPaHHAS MTHPAMH/IA
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5.8. Utoroselii TecT no kKypcy «MHkeHepHasi rpagukay

MHEHEREPHIA rpadmKa

Ner/m | Bonpoc

Huxenepnas rpadgmea

1. Brifepione npaCLTENbI SADIMTHNT GIIEENT
J=Tane 2T EPYTIO: OTESpCTR: mEaeTpoar 40sor. Fapod pamiyc EyEHO YOTEHOEHTE
ES INEPEYIS OIA EEMSPUHESERA 3TOTO OTESDITER B aecirrabe 1:27

1. 10mme A0
2 20 4 Blans
2 Brifepione npaCiTENbI SADIMTHNT IS
Haz E3Eou 4epTess HEIPEEMTERD OH0CEITSHE EOHFCHOITE T
I =33 <112 =125
1 2 3 4

[

Brifepione MpasiIbHen AT oMesna
Ha pzpou waprems HroDp@EsHE [E: BEN=persESONNS MRy oo mpauesT
r

4 Brifepione npaCLTENbI SADIMTHNT GIIEENT
JE= HTH Gomes HEISITH, COSMHBESHEEL: B3 BPaIIpHEATHE - HXTOTOBHTSTS O HEDLOE

CTSPEITEAMHE, B0 TPSTHESESTSHHENR A EEIMCITHSHHA ESSIMOCEASIHHEDT SECIOTY STATHOHEED
@vHELNE, & cooTEeTcTERE ¢ DOCT 2.101 - §8 HoCAT HEasEamme
1. Hetame 3. Floarmm=ET
2. Koammsec 4. Chopowsan smimama
5. Brifepione npaCiTENbI SADIMTHNT IS
Fzeoary ofosHsMeHIDD COOTESTCTEYST MSEER ¥IopHE:A pezefaT
1. M20x1.5 LH - Bg 3. S80x10 (P2)
2 S5l6x4LH 4. GLILH-E
6. Brifepione npaCLTENbI SADIMTHNT GIIEENT

Hz EoTopoal YSpTaEs HETpIERTERED ofocmmens perefaT

K

Brrfepione NpasiTENEN] SAPIaHIT SMesna
Fagoe YTESPOEN=EHS AETTASTCR JIOORHEDLT

1. Yeprecel B CUSMEl EEIIOTHANT HE JIHCTEX CTEHLEPTHOTD $OpLETE
2. MapTéEN B CUSME! EEIIMTHANT E CTEHISPTHEDL Macmrmefex
3. HepTetEH M CXSMEL MOTYT CONSPOESTE YOIOEHER: EeobpaEemen mm obosmayarnin
4. SepTeEH HOOUSME! EENIOITHANT CTEH SEDME JTHISHANH
8. Brrfepions NpasiTENEN] SAPIaHIT SMesna
HaEax ¥5 TO4SK DEONOHESES GaTELIR 0T HOC
Ti ITHIHEH
T 1.L
I N
3 M
4 K
5. P
6T
o Brrfepione npaiTEHEN SOPIaHIT SMesnta
FlaEsd H: TOUSE ¢ YEISIHHEOH EOOQIHESTEMG ISEST & MIOCEOCTAR BposEints 7
1.4 (10,15,30) 4. D15, 10
2. B (0,15,10) 5. E (10, 25, 25)
3. C (10, 0. 30 6. F{l5. 15. 209
10. | Berfepione npasiIsHER SOPLEHIT GIIEENTE
Ha EOTODOM HE USTEIDER sepTeEe NoCTRea CTYmEHuETEDGE pazpeT
e e
11. |Berfepione paciIeHEr SOPLEHIT GIIEENTE
ElmEimOe SHERAMHE EEMICITHANT ECTOMOTSTSIERENR TOCTPOSHER IPH EENICITHSHEN JSMSHT0E
TECAISTDISCEID TOCTROSHHE T
1) CromounrHenmH GCHOEHEDH, 4) [ITprouoEEDON
2) Crmonmenod ToRERDIL 5) Crotonmeoi BOITEHCTON.

3) Mivpes - oyserepesomo:

12. | Berfepione npasiIsHEm SOpIEHIT GIIEENTE
Ha EsEoMr 4SpTsogs PRCYHES NPEEMTERD TSMHCEHED DEIMSPHER womaT

T T 3
|
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= - =2 | S—
v . #
- |
i T
J
p =
) e
I R e s
- =

25



Brifepione MpaeIENEN QPG SINSENTa
Hz EOTOPEDT HE IATH EODQEcEaHNl HeTpEEHTER ERIIOITESHED Couamen T

T Py
1) D)

Bemaeeme NponVIENHoE 1080
Ana wzobpogss ERIMOTe EOETYPa Tpamuera no NOCT 1.303 - 68 mpimreuaeTcs
OOTOIIESR OCHOERSN JTHHHA

Bemaseme Npor)iiEHHOE CI0e0
Tns ofosksvsant Mmoo cewams mo DOCT 2.303-68 mpemcsemeTcs JTHEHRR

Bemaeeme NponVIENHoE 1080
ToUES DEpaCseHny TPAMOH C INIOCEOCTEND BDOSKIIHE HESEIESSTCR =Todt ToMER

Bemaeeme NponVIENHoE 1080
E mpeEof HICEHSH MSCTH MSDTSE DRCTIOIEATESTON

18. | Brmaseme nponieHHOS (1080
Jna #soSpoastis Ta0Tef HEOSTHA E EPSfiE o MpOMSEVTONHED TOMOMSHRAR
TEpIDISHESTCR ToHERR
18, | Bomacsme npomuentoe cives
OrTHomIERS THESHHED PEIMEPOE HISTHA B UepTEHe E ST0 DeiCTENTSNEHEDL DEIMEDEM
HEIEIESSTCH
20. | Bomaseme nponIEHNOE L1080
JT:Godt mpemusT M Ee50p DPSMMETOE EPOHEEMICTES, HENOTOEIASMEDL Ei IEPaIIpHATHE
mo M'OCT 2.101 - 88 - 370
21. | Bonaseme NporIENNoe L1080
JOEFMSHT, CRpAmSTAON COCTAE COOPOUHOH SMNNANEL, KOMINISECS JIH ECMIII=ETS - 370
22, | Bomaseime nponIEHNOE L1080
DazsocTE MEEDY HapfoiELDn ¥ EANOISHELN EPSISNEHELH DIEIMSQEan EREESSTOR
23. | Bomaseme nporINEHNOE L1080

(MIozHIYSHHER HIDES NIMHITEES HASST ITHEY 3
Mmorexs M16xl,.5 - Bz x 100. 100, 30HTCA. 026 NOCT 12030-T6

Bomassime mpom e
FIOHCTPYETHEHED! SMTSMSHT N=TEMH E EMO: CHOLISHEOTO EpES ¥ TOPIE EANMOE, oo, SomTos,
TE2E E T.0. - 310

%
iy

2O
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7. Bomaseme npor)uEst
Orpezor b'h, ERIpEEssT

2B. | Bomaseme npon e

Cosmmsenin QeTansi IpH DOMOUH MINMECE OTEOCATCR K TPYTImS coaminsetn,
THOEEQILANINGG EEMIOITHATE MEOTOERSTHER: OG0pEY H pazfopey 62 EspyIIeHEA DSMOCTEOCTH
meTamE

26



28, | Vomanosuine coomsemcms e Mexcdy SONVORaMI GOpME] 1TH PACROTOXCENILT HOSEPXROCINET

u ux spaguyeckiy cunsonanu no FOCT 23208 - 2041

1. Jomvek CoOOCHOCTH

A

2. MomycK pagHamsHoTo
brerma

3. JomycK L FILIE O CTH

4. oIy oK IIoCKOCTHOCTH

\Q©Q

300 |3 o851 1E MERCEY HIL MI 1 VETIOSHBIMI OBOSHANERTAMI
3T KA, ueckux cxem no TOCT3. 770 - 68
. - it
1. KapgasHeIit maprip A =
2. TTofIIMITHITEN KaueHIA
-
B

PATHATLHO-YVIIOPHEIE

3. 3ybuaras mydra

4 Tepena4a KOMITHECKAR C

e

MPAMBIM 5Y 0 oM I
31. | Vemanosum MEUE MEHCEV Ml EEMOMOSTMETEHBIX SHAKOE U UX
HIOGpARCERIAMN 1Pl 060 i 08 X fino FOCT 2 312-72
1. Ve ITEA CHATH A
2. lIoE 0 HesaMEHYTOM JIEIIT B

3

LIEXMATHEIM PacIoToeHeM

1o MpepsIENCTBIT T TOHEHHBIT ©

ol ]IN3

4. HammeIER 1 HepOEHOCTH LIEA 0bpaboTarts ¢
T mep K y T
32. | Vemanosine coomesemcmesite Mesxcoy npogirien pessOul it €€ MNoM
55 A TIpAnoyTomsHaA
7 E. Metpimieckan
E. TpaneuenpaneHad
~ I Tpyonan
1 2 3 4
33, | Vemanosum MSUE MEHCEY UFO! xoll npoexyueli MOSETH Il 8 KOMILTEXCHBIM
HEPTEHOM
@ -
1.
5 z § B.
@ B.
@ r. ﬁ .
4.
24, Vemanosume coomsemcmsie Mexcoy KOMEPOM HIOOPANCERILE HO YEPIMENCE ( & KPACHOM

KpVacKe) 1 munoM urebparcenua no FTOCT 2. 205 - 2008

A T T
FPO8 19000

E. BemHOCHOT 3neneHT

I MecTHBLI BH

[Tgpiwers

A. BemHeceHHOe CeueHe

E. ®poHTaneHBNI paspes
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o

SpaguHeckix ooIHavenli

Yemarnosume coomsemems e Rassanii JTSKINPUYHECKIX ITEMEHINOE U 1K VCTOSHBIX

1. AssoynymAaTopHas Datapes A @
PA
2. 3MeKTp oMATHHT B
3. Tpancdopmarop
omHO(asHBI ¢
tepp OMATHHTHBIV ::l
CEPIEHHIKOM B
T
4. AvmepmeTp I
36. | Vemanosuine coomsemcms e MexCE) HAISaHIAMI KOHCPYKINOPCKIX SOXYMEHNOS
TOCT 2 102 - 68 uux onpedelsnianu
Tepra®, H2 KOTODOM E EHIZ ¥ HsobpaEeHHT
MOEAZAHEl COCTAEHEIS YACTH HELSTHT, HX EZaHMHOS
1. Pabotmml depTess meTam: A B CEATH MEETY HEMI
Uepres, OOpaIanTOMEE EOHRCTEYVEIHIC HIISITHI,
2. CoopouHBLT HepTe® b fieTens 2ro POCTaHE wacTsi B
cOop ouEoil emEIILEL B pabote
Tpadugeckril TOEVMEHT, COISMEANNE Hso0paEeHi
cBopouHOl STHHHIE H IpVTHS [aHHEE, H=0OXODHMER 22
3. Yeprex obmero Emma B CHODER H KOHTpONT
Depres, conepmamuit HsoOpaEaHTE ISTATH H IEVTHE
4. Cxema Iy manEmE, Heob: [EI2 MR 22 MIT M ROHTpONE
37, |Vemanosuwine coomsemems e MeXeEy SuUSEMI 1 IMURENI FTEXMPUNECKIX £XeM
TOCT 2.701 - 84 u ux 0603KAYERIANN K YEPIMERCAX
1. THppaEmeciite CTPYVETYPHEIS A 34
2. [THeEMAaTIECKE TPHHIEITHATLHEIE E Il
3. FomemManimeckie CXemMel
DYHKIMOHANBHEIE B 113
4. IMeKTPIMECKIe CREMBI CORIHHeHITT I 12
38. | Vemanosuine coomsemcms e MeXCEY SETUNUHAMY U UX ONpedeTeniam § obosnayenu
Ha uepmexce saia (Guavemp 05 s _0.65)
1. HizsHee npegenbHoe 0T A 0,19
2. Hanb onmpunmi npemenbHELT pasmep B 63
3. HoMIHATEHELT pasmMep B 0.46
4. BepxHee IpefenbHOe OTK I 64.81
3. Jomyek 1) "-0.63
6. HaymeHBIDGI Mp emeneHBET pasmep E 64.33
38, | Vemanosume coomESmOmsie MeXCHY HATSGRIAMI 1t yugpann & oBosnaueHun
TOCT 2. 301 - 68
1. IlopANKOEBLT HOMED CTAHTAPTA A 3
2. Kareropna HOpMATHEHO-TEXHITI 2 CKOT0 68
DOKYMEHTA E
3. liladp xmace THOHHOI TPYTITIE B ol
4.Top permcTpalnm cTangapTa I 2
6. Kmacc I TOCT
40. | Vemanosume coomsememsine Mexcs) o00IHANERIEMI OCHOSHEIX GOPNATIOS 1 UX pazmMepamu
TOCT 2 301 - 68*
1. A0 A 420 % 394
2 AL B 304841
3 Al E 207 x420
4. A3 I S41x1182
3. A2 1 210 x297
41, | Vemanosume coomsememane Mexca) HOUMEHOSTHILIM I TURIT NEPINENCE 1 X HOYEPIIAHUEM

TOCT 2. 303 - g5*

1. PazoMEsEyTax

2. IllrprxoEas

(%]

3. CrimonmHas ToncTad 0CHOEHAR

4. ILTp IO VHETHPHAR TOHKAR

o [

3. CINoIHAA EOMHICTAA

6. Crmonman ToHKa"

= [0}

-

7. LTI CaTy HETHPHAR VTOM
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Yemanosume coomsemcmsie Mexcd)y o0OIHANERUEM TURITI CEYERUT HA ZTASHOM SUCE Semati
u npusedennvivu cevemann JOCT 2. 205 - 68%
g

Gm 1

Blolsifbg .

Yemarnosume EDDHJ‘SE}HC}HSHE.'IJ'E.JJF{}J' JJ’SDD‘}?GMSHU.&'IIH I HEPINEHCAMI SATT é.mpas'ue.umzx

coedunerIli

1. Ban co nommramm 1

i ) =

- .
]

2.Ban ¢ pessboii 2

3.Banco

[’%}

)
7
~ @ =~ LIMTOHOERIV 18300

Vreamcime nociedosameTshocis cmaduli paspabomxn KoRCImpYKInoperol SoxyMenmain
ne JOCT 2,103 - 2013

1. Texrmrieckoe mIpeamoKeme

2. Texnnrdeckni MpoexT

3. SCHMEHBLI IO eKT

4. Pabouan KoHCTPYKTOPCHAA JOKYMEHTALIA

3. Tesmreckoe sagaHie Ha NP0 eKIHpOEaHIE

Viamcume nociedosameTsHocie PacioToNCERILT GopNamos § NOPACKE VEETUEHIT
X PaIMEPOS

Ad
Al
A2
Al

=]

e

=

Al

46.

Vrasxcume noc1edosameTsHocHy SHNOTHENIA 3CKNUTA GEMATl ¢ KAy psl
1. Harmicarts pasmepHEle macaa
2. OsHaKOMMTBECH € JeTANbH
3. [TpoiseecTs Heo BXOMFMEIe H3MepeERA
4. Bemomnme m30 bpake i getams
3. HaHecT! ERIHOCHBIE I pasMepHbIe JTHHEIH

Yuaocume nocTedosameTsHOCHE J}Gpmrg}irpns ?!{QPDXDSGP}ID cimn J}DSQPXHD cinelt Oemati
& FIOW?CS:I'SE.?HH'QH!M Kawecmea F.:?Gé?(ﬂ CIni) nogepXHoOCim

1.Ra 0,16

2.Rz 30

3.Rz20

4. Ra032

48.

Vraocume noc1edosameTsHoCHs SHINOTHENIA PAsDEsa demati
1. HE.HECTH UJTpI‘D{OBK}" TaM, Ije CIUTOUIHBIE MaCTH JeTANE ITOTIamT
E CEKVIIYEO MOCKOCTE
2. VoamiTs EMOHMEBIe THEFE KpOMe OUeprOEBIX

-

3. ].I.ITpI‘[XOBhIE IO 00EECTH CIUTOIIHBIMGT TONCTEIVG] OCHOEHE VI JIFEIIAMIT

40

Veamcume noc1e008meTsNocHE, & XOMOPO Tl KYHCRO PACHOTONCUNE SOHNEIE pasdetsl
cneyugurayny no FOCT 2. 106 - 96

1. Tetam:

2. JorynesTarma

3. COopouHEIe eOMHIIED

4. CrampapTHele H3OemIA

3. Marepuamsr

Viamcume HocTed0s ameTsHOCHE PACNOTONCERIE MACUIMabos § NOPAOKE S0IDACMaNIL
1.1:1
2.1:2
J2:1

g
(.
— i
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