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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM roly Ha 3aceqaHuu Kageapsl [IpoeKTUpOBaHUS M SKCILTyaTalluyd METAILTYPTHUECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. E)p‘IYHOB

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapsl [IpoeKTHpOBaHUS M SKCIUTyaTallMU METAJLTYPrUYECKUX

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.I'. KopuyHoB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

enstmu ocBoeHUsT TUCHUTUTHHBI «IIpOeKTUPOBaHNE TEXHOJIOTHIECKOTO 000PYIOBAHUS
SBIISIOTCS:

— (opMupoBaHWE y CTYACHTOB CHUCTEMbl 3HAaHWUW MO MpoOJIeMaM MPOSKTUPOBAHHS
TEXHOJOTHYECKOro 000pyI0BaHUS;

— M3Y4YEHHE OCHOBHBIX METOJIOB M IMOJXOJ0B K OPraHU3aIllU MPOIlecca MPOSKTUPOBAHUS
000py10BaHMUS;

— [pUOOpPETeHHE TMPAKTUYECKHX HABBIKOB MPOEKTUPOBAHUS  MPOMBIIICHHOTO
000py10BaHHUS;

— OBJIAJICHHE JIOCTaTOYHBIM YPOBHEM O0IENpOpeCcCCHOHATBHBIX M MPOPEeCCHOHATBHBIX
KOMITETCHIIMK B COOTBETCTBUU ¢ TpeboBanusmMu OI'OC BO mo HampaBIeHHIO MOIATOTOBKH
15.04.02 «TexHonmormueckue MamuHbl W 00OpyaoBaHue», mnpodmwib «HXUHUPUHT B
METAJITVDIMYECKOM MallTHHOCTDOCHUIY.

2 MecTo quCcHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

HucuuruinHa  [IpoekTupoBaHHE  TEXHOJOTHYECKOro  00OpyHOBaHMsS  BXOJUT B
00s13aTeIbHYI0 YaCTh YU4eOHOT 0 IJIaHa 00pa30BaTEILHOM TPOTrPAMMBI.

Jnis  W3ydyeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIQJICHUsA),
chOpMHUPOBAHHBIC B PE3YIIBTATE U3YyUCHHS AUCITUTUTUH/ IPAKTUK:

Heo6xonnMbl 3HaHHS TTOTyYEHHBIE B X0/1€ MTOJTydeHHs KBanudukanuu "dakanasp".

3HaHus (YMEHHMs, BIaJleHHs ), IOIyUYEHHbIE NIPU U3YYEHUU JAHHOW TUCLHMIUIMHBEI OyIyT
HEOOXOIUMBI JUIsl U3yUCHHS T CIUTLTIH/TIPAKTHK:

WHXUHUPUHT METAJIITypruuecKoro 000py10BaHUs

[IpoekTHbIe pacu€Thl MOKa3aTeaeil HAAEKHOCTH JeTaIe MallluH

CAE-cucTteMbl B MallIMHOCTPOCHUH

PeBepcuBHBIN NHKUHUPUHT

OcHoBsl paboTtst B Autodesk Fusion 360

[ToaroroBka Kk npoiietype 3allyThl ¥ 3allMTa BITYCKHON KBATM(PUKAIMOHHOMN paboThI

IlonroroBka u cgada rocyAapCTBEHHOTO DK3aMEHa

OKcnepTu3a KOHCTPYKTOPCKOM M TEXHOJIOTMYECKOM JOKYMEHTAluU

TexHo0rUK NPOTOTUNUPOBAHUS B METAJLTYPIrHYECKOM MAIlIMHOCTPOECHUH

ITpon3BoiCTBEHHAS - TEXHOJIOTHYECKAs (TPOEKTHO-TEXHOJIOTMUECKasi) MPaKTHKa

[Ipou3BocTBEHHAS - IPEAUIIIIOMHAs PAKTUKA

[Ipoun3BoicTBEHHAS - HAyYHO-HUCCIIEI0BaTENbCKasl IPaKTUKA

3 Komnerenuun odyyaromerocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) U IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBoeHus AucuMILTUHBI (Moaysi) «[IpoekTupoBaHne TEXHOIOTHYECKOTO
000py10BaHUs» 00YUAIOIIUICS JOKEH 001a]aTh CISIYIOIIUMU KOMIETEHIHSMMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCEHUA KOMIIETCHIITN N

OIIK-4 CnocobeH pa3zpabaTbIiBaTh METOMYECKHE U HOPMATUBHbIE JIOKYMEHTHI IIPU peau3aliiu
pa3paboTaHHBIX IPOEKTOB U MPOTPaMM, HAIPABICHHBIX HA CO3JaHKE Y3JIOB U JIeTalel MalllnH;

OI1K-4.1 Pa3pabaTeiBaeT HOPMATUBHEIC IOKYMEHTHI Ha 00BEKT IPOCKTHPOBAHUS
OI1K-4.2 Pa3pabarpiBaeT TEXHMYECKYI0O W TEXHOJOTHYECKYIO TOKYMEHTAIIUIO Ha
00BEKT IPOEKTUPOBAHUS

OIIK-5 CnocoOeH pa3pabaTbiBaTh aHAJUTUYECKHE W YHCICHHbIE METOABI IPH CO3JIaHUH
MaTeMaTHYeCKUX MoJeell MalllMH, HPUBOAOB, O0OpPYNOBaHMS, CHCTEM, TEXHOJOTMYECKUX
IPOLIECCOB;

OIIK-5.1 PazpabaTbiBaeT MaTeMaTHUECKOE OMMCAHKE MPOLIECCOB MAIIIMHOCTPOCHUS




|Ha OCHOBC MAaTCMAaTHYCCKUX M YHCJICHHBIX MCTOA0B MOACIINPOBAHUA

OI1K-9 CnocoOeH pa3padaThIBaTh HOBOE TEXHOJIOTHYECKOE 000PYA0BAHNE;

OIIK-9.1

QOcy1iecTBISIET Ipollecc MpoeKkTupoBanusa ¢ mpumeHennem CAIIP

OIIK-9.2

Pa3pabaTpiBaeT KOHCTPYKTOPCKYIO JOKYMEHTAIuIo o TpedoBanusiMm ECK ]

OIIK-13 CnocobOeHn pa3pabarbiBaTh W NPHUMEHSATH COBPEMEHHBIC ITU(GPOBBIC IPOrPAMMBI
MPOSKTUPOBAHUS TEXHOJIOTHMUYECKUX MAIIMH U O00OPYIOBAHMSI, AJITOPUTMBI MOJICITHUPOBAHUS UX
pabOTHI U HCHBITAHUS UX PAOOTOCHOCOOHOCTH:

OIIK-13.1 Hcnone3yeT coBpeMEHHOE MpOrpaMMHOE  OOecredeHue Ipolecca
MIPOSKTHPOBAHMSI TEXHOJIOTMUECKUX MAIIMH U 000pYA0BaHUS

OIIK-13.2 PazpabarpiBaeT anropuTMbl MOJCIMPOBAHUS PaOOTHI TEXHOJOTHUYECKHX
MAaIIMH 1 000PYIOBAHMS

OIIK-13.3 Pa3pabatriBaer METOIbI onpeeeHus paboTocrocoOHOCTH

TCXHOJOI'MYCCKUX MalllkMH 1 O6ODy,Z[OBaHI/I${




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIUIINHBI (MOIYJIs)
OO0miast Tpy10€MKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adyeTHbIX enuuull 144 akaza. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 39,2 akaj. 4acoB:
— aynuTopHas — 36 akaJ1. 4acos;

— BHEAyAUTOpHAS — 3,2 aKaJl. 4acoB;

— camocTosTenpHas padorta — 69,1 akaz. 4acos;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yac

dopma arTecTaluy - SK3aMEH

Paznein/ rema
JIHACLUATIIAHEL

AynutopHas
KOHTaKTHas pabora
(B akaj. yacax)

Cemectp

11a0.
3aH.

Jlek.
3aH.

MIPAaKT.

CamocTosTenbHast
paboTta cTymeHTa

Bun
CaMOCTOSITSIILHOM
paboThI

dopma TeKy1ero
KOHTPOJIS
yCIIEBAEMOCTHU U
MPOMEKYTOUHON
aTTecTaluu

Kon
KOMIIETEHLINN

1. 1. Beeenue B AUCIUTLTHHY

1.1 OcHoOBHBIE ITOHSATHS,
TEPMHUHBI ¥ ONPEIEICHHS

CamMmocTosgTeapHOoe
U3yueHHE
JUTEPATYPBI

VYcrHbIl onpoc

OIIK-4.1,
OIIK-4.2,
OIIK-5.1,
OIIK-9.1,
OIIK-9.2,
OIIK-13.1,
OIIK-13.2,
OIIK-13.3

Wroro no pazneny

2. 2. DT1anbl MIPOEKTUPOBAHUS

2.1 TexHuyeckoe 3agaHue.
TIpaBuia cocraBiieHHS

10

CamocrosTenpHOe
U3yueHue
JUTEPATyPBHI

VYerHblii onpoc

OIIK-4.1,
OIIK-4.2,
OIIK-5.1,
OIIK-9.1,
OIIK-9.2,
OIIK-13.1,
OIIK-13.2,
OIIK-13.3

2.2 Texunueckoe
MPEIIOKEHHE

10

CamocrosTenpHOe
H3yueHue
JUTEPATYPHI

YcrHBIi onpoc

OIIK-4.1,
OIIK-4.2,
OIIK-5.1,
OIIK-9.1,
OIIK-9.2,
OIIK-13.1,
OIIK-13.2,
OIIK-13.3

2.3 DCKU3HBIH MTPOEKT

10

CamocrosTenpHOe
H3yueHue
JUTEPATYPHI

YcrHBIi onpoc

OIIK-4.1,
OIIK-4.2,
OIIK-5.1,
OIIK-9.1,
OIIK-9.2,
OIIK-13.1,
OIIK-13.2,
OIIK-13.3




2.4 TexXHUYECKHI MPOESKT

CamocTosiTensHOe
20 W3yYCHUE
JIUTEPATYPHI

YcrHBIi onpoc

OIIK-4.1,
OIIK-4.2,
OIIK-5.1,
OIIK-9.1,
OIIK-9.2,
OIIK-13.1,
OIIK-13.2,
OIIK-13.3

2.5 TloxmroroBka paboueit
JIOKYMEHTAIIUU

CaMoCTOATETRHOE
19,1 U3yuYeHHE
JUTEPATyPhI

VYeTHbIi onpoc

OIIK-4.1,
OIIK-4.2,
OIIK-5.1,
OIIK-9.1,
OIIK-9.2,
OIIK-13.1,
OIIK-13.2,
OIIK-13.3

Hroro no pazneny

16

18

69,1

3. Dk3ameH

3.1 Dx3ameH

CaMOCTOSITENbHOE
H3yYCHUE
JUTEPATYPBI

DK3aMeH

OIIK-4.1,
OIIK-4.2,
OIIK-5.1,
OIIK-9.1,
OIIK-9.2,
OIIK-13.1,
OIIK-13.2,
OIIK-13.3

Hroro no pazneny

Uroro 3a cemectp

18

18

69,1

OK3aMCH

Hroro nmo gucuuiinge

18

18

69,1

OK3aMCH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jlnsi yCBOGHHUsI CTYACHTAMH 3HAHUH 1O AMCUUIUIMHE TMPUMEHSIOTCS TPAJAULMOHHAS
TEXHOJIOTUSI OOYyYeHUs, BKIIOYaiomas B ce0s OOBSCHEHHUS TIIpernojaBareNs Ha JICKIHSX,
CaMOCTOSITENIbHYIO paboTy ¢ yuyeOHOM U CIIPaBOYHOM JUTEpaTypoil MO AMCHUILUIMHE, paboTy Ha
NPAKTHYECKHUX 3aHATUSAX U T.11.

B xone u3noxeHust JIEKIMOHHOTO MaTepHajia UCTIONb3YIOTCS MIPE3CHTAIUH, TIAKATHI 110
TeMe 3aHATUH, HarJsAHbIe TocoOus. Ha 3aHATHSAX CTyICHTHI BBIIOIHSIOT 3aJaHNs] Ha U3YYCHHE B
paMKax IporpaMMBbl Kypca TeM U po0JieM, HeBBIHOCUMBIX Ha JIEKIIMU U MPAKTHUECKUE 3aHITHUS;
3alOJHAIOT BCJIE] 3a IMPENOJaBaTeNieM CXEMbl, TaOJIHIbI [0 W3y4yaeMOW TEMaTHKe; HMPUBOJST
COOCTBEHHBIE PUMEPHI, OUEBUIHO MTOITBEPKAAIOINE H3JIaraeéMblii MaTepHal.

JIns  peanusanmyu  TPEIyCMOTPEHHBIX BHJIOB y4eOHOH pabOTBI B KadecTBe
o0pa3oBaTeNbHBIX ~ TEXHOJOTMH B NPENOJAaBaHMM  JUCIHMIUIMHBI  HMCIIOJIB3YIOTCS
CIeUaTN3UPOBaHHbIC HHTEPAKTHBHBIC TEXHOJIOTHUU:

— Jlekums «0OpaTHOM CBSI3U» — JEKIHA-Oecea, TEKIUsI-TUCKYCCHSI.

— CeMMHap-IUCKYCCHUSl — KOJUIEKTUBHOE 00CYXKJEHHE KaKOro-JIubo CIIOpPHOro BOMPOCa,
npoOJemMbl, BBIABICHHE MHEHUH B Tpynmne (MEXrpynmoBOH IHMajor, JUCKYCCHS Kak
CIIOpP-UaJsIor).

CamocrosaTenbHass paboTa CTHUMYJIUPYET CTYACHTOB B TIPOLECCE TOATOTOBKU K
NPaKTHYECKUM 3aHSATHSIM U HTOTOBOW aTTeCTALlUH

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOH PadoThl 00yYaOImMXCst
[TpexncraBneno B npuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTeCTAMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecTeyeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. benan, A. K. [IpoekTupoBanue M HcCCI€IOBaHHE MEXAaHU3MOB METAJUIYPrUYeCKUX
MmammH : ydebHoe mocobue / A. K. beman, E. B. KymukoBa, O. A. Beman ; MITY. -
Marnutoropck : MI'TY, 2018. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyI. skpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/2072  (mata  obOparmieHus:
7.06.2023). - MakpooObeKT. - TekcT : a51eKTpoHHBIN. - CBeneHus 1ocTynHbI Takke Ha CD-ROM.

2. benan, A. K. IIpoekTrpoBanue MpuBOAa TEXHOJIOIMUYECKUX MAIIHH © ydeOHOe mocodue
[mns By30B] / A. K. Benan, M. B. Xapuenko, O. A. benan ; MI'TY. - Marauroropck : MI'TVY,
2019. - 1 onekrpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2361 (mata obpamenus: 7.06.2023). -
MaxkpooObeKT. - TekcT : a1eKTpoHHBIN. - CBeaeHus 1ocTynHbI Takke Ha CD-ROM.

0) lonoJiHMTEILHAA JIUTEpaTypa:

1. Anapocenko, M. B. OcHOBBI ympaBieHHS METaUIypPTUYECKUMH MalTHHAMH H
obopymoBanuemM . yueOHOoe mocobuwe / M. B. Aumpocenko, O. A. ®umaroBa ; MI'TVY. -
Marnutoropck : MI'TY, 2016. - 1 snextposn. ont. auck (CD-ROM). - 3arn. ¢ Tutyn. skpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/20338 (mara oOpamieHus:
30.06.2023). - MakpooObekT. - TekcT : 21eKTpoHHBIA. - CBeAEHUS JOCTYIHBI TaKXKe Ha
CD-ROM.

2. IlpoektupoBanue 00OpyIOBaHMS IIEXOB arjlOMEPALlMOHHOTO H JIOMEHHOTO
IPOM3BOJICTBA | yueOHoe mocobue / M. B. Auapocenko, O. A. ®unarosa, B. 1. Kagomuukos, E.
B. Kymukosa ; MI'TY. - Maruutoropck : MI'TY, 2016. - 1 snekrpon. ont. auck (CD-ROM). -
3arin. ¢ TuTYA. 3kpaHa. - URL:



https://host.megaprolib.net/MP0109/Download/MObject/20808 (xara ooparenus: 06.09.2023). -
MaxkpooObeKT. - Tekcr : aneKTpoHHbId. - CBeaeHus noctynHsl Takke Ha CD-ROM.

3. benesckuii, JI. C. Jleranu MamuH 1 OCHOBBI KOHCTPYHPOBaHHUS : yueOHoe mocooue / JI.
C. benesckuii, B. N. Kagomnukos. - Marauroropck : MI'TY, 2014. - 1 31eKTpOH. ONT. AUCK
(CD-ROM). - 3arin. c TUTYIL. 9KpaHa. - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/3885 (nara obOparmienus: 7.06.2023). -
MakpooObeKT. - TekcT : 3eKTpoHHBIN. - CBeieHus 1ocTyIHbI Takke Ha CD-ROM.,

4. Kucenes, b. P. JlenTounsle KOHBeiliepbl 00padaThIBAIOIICH MPOMBIIIJIEHHOCTH !
yueb-uuk / B. P. KuceneB. — Cankr-Ilerepoypr : Jlams, 2020. — 212 c¢. — ISBN
978-5-8114-4419-9. — Tekcr : 3nekrpoHHbIii // JIaHb : 37€eKTPOHHO-OMONINOTEYHAsT CUCTEMa. —
URL.: https://e.lanbook.com/book/138165 (mara o6pamenus: 30.10.2020). — Pexxum goctyma:
JUISL aBTOPU3. MOJIb30BATEIICH.

B) MeTtoanyeckune yKazaHus:

1. Tloxumae, 0. A. KowmmbioTepHoe  MOJEIMpOBaHHE W CO3JIaHUE
IIPOEKTHO-KOHCTPYKTOPCKOM ~ TOKyMEHTaluu B  MamumHocTpoeHun cpenctsamu  CAIIP.
WmxenepHas u koMmbrorepHas rpaduka B Autodesk Inventor, AutoCAD : yuebnoe mocobue. Y. 1
/ 1O. A. Tloxxunaes, E. A. CBuctynosa, O. M. Bepewmeii ; MI'TVY. - Marauroropck : MI'TY, 2016.
- 1 omektpon. onr. guck (CD-ROM). - 3arn. ¢ Turyn. oakpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20788 (nara ooparenus: 06.09.2023). -
Maxkpoo6beKT. - TekcT : anekTpoHHBIN. - CBeeHus AocTyHbI Takxke Ha CD-ROM.

2. CagenneBa, U. A. MmxkeHepHass M KommbloTepHas rpaduka. OCHOBBI 0(hOpMIICHUS
MAaIIMHOCTPOUTEIBHBIX YEPTEKEH Ha mpumepe dcku3upoBanus ¢ 3D moxenu neranu : yuyebHoOe
nocobue [mis By3oB] / M. A. CasenbeBa, E. C. PemernukoBa, E. A. CucryHOBa ;
Marnuroropckuii roc. rexunueckuit yH-T um. I'. 1. Hocosa. - Marnuroropck : MI'TY nm. I'. W.
Hocoga, 2020. - 1 CD-ROM. - ISBN 978-5-9967-2033-0. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2908 (nara obpamienus: 13.07.2023). -
Makpoo0beKT. - TeKCT : aeKTpoHHBIN. - CBeieHus 1ocTynHbl Takke Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypehl:

IIporpamMmmHoe oGecrieueHue

Haumenosanue [10 Ne norosopa Cpok neiicTBHS JTUIEH3UH
7Zip ¢B000IHO pacnpocrpadsgemoe 110 0eCcCpOYHO
ACKOH Kowmmac

3D 516 -261-17 ot 16.03.2017 OeccpovyHO

?oplh(;l WinMachine | 569 12 or 15.02.2012 GeccpouHo
ACKOH

Beprukans 5.2014 -261-17 ot 16.03.2017 OeccpovYHO

IIpodeccnonanbHble 0a3bl JAHHBIX M MH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI
HasBaHue kypca Ccblika
DnexkTpoHHas 0a3a mepuoanveckux u3manuii East View
Information Services, OO0 «MIBUC»
Hanuonanenas MH(POPMALMOHHO-aHAIUTHYECKAs URL:
cucreMa — Poccuiickuil MHAEKC Hay4YHOrO0 LUTHPOBAHUS '

(PHHIT)

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp




®enepanpHOE
y4pexKICHUE

HDOMBIH_UIGHHOI;'I COOCTBEHHOCTHY

rOCYJapCTBEHHOE  OIO/KETHOE
«DenepabHbIT unctutyt|URL: http://www1.fips.ru/

Poccuiickasa
Karamoru

Tocynapcreentas — OMOMMOTEKA. | yyoc v rsl. rufru/dreaders/catalogues/

9 MarepuajJLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOLYJIf)

MarepuanbHO-TEXHHUECKOE 0OecreueHUe AUCUUIUINHBI BKIIIOUAET:
VY4eOHble ayIuUTOpUM [UIsl HPOBEACHUS 3aHITUH JIEKIMOHHOro Tuna. OcHalleHue:

MynbsTuMeAnIfHBIE CPENICTBA XPAHEHUS, IEPEIaYy U MpeACTaBIeHU HH(OpMaLun

AyIUTOPUH JIJIsI IPOBEACHUS JIEKITHOHHBIX 3aHATHIA:
- aya. 1-407 (np-kxt Jlenuna 38);
- ayn. 1-404 (np-xt Jlenuna 38).

AynuTopuu JUTsl IPOBEICHUS IPAKTUICCKUX 3aHSATHIA:
- aya. 1-402 (np-xt Jlenuna 38);

- aya. 1-407a (np-xt Jlenuna 38);

- aya. 1-404 (np-xt Jlenuna 38).

AyIUTOpHH TSI CAMOCTOSTEIBHOM pabOTHI:
- aya. 1-407a (np-kt Jlenuna 38).

AyIuTopuH JUTsl IPOMEXYTOYHOU aTTeCTAIlKH PA0OTHI:
- aya. 1-402 (np-xt Jlenuna 38);

- aya. 1-407a (np-kt Jlenuna 38);

- aya. 1-404 (np-xt Jlenuna 38).

VYuebHas ayautopuss Uil TNpoBeAeHHMS JlabopaTopHbIX  pabor. OcHaiieHue:

JlaGopaTopHbIE YCTAaHOBKH, H3MEpHUTEIbHBIE MPHOOPHI M WHCTPYMEHTHI [UIS BBITOJHEHHS
1a00paTOpHBIX paboT:

— Ipodunomerp Mitutoyo Surftest SJ-210.

— YcTaHOBKa [0 MCCIIEI0OBAHNIO BEMUUYHUHBI Koo durmenta Tperuss TMM-32A.

— Mamnna Apyappa.

— YcTaHoBKa 15 TPOBEACHUS UCTIBITAHUM Ha U3THO.

— YcTaHOBKa JUIs IPOBEACHUS UCIIBITAHUN HA KPY4YECHHUE.

— YcTaHOBKa JUIs IPOBEACHUS UCIIBITAHUN 110 TeMe « DU3UUECKOE MOJECIIUPOBAHUEY .
— V3mepuTenbHbIN HHCTPYMEHT (MUKPOMETP, IITAHT€HIIUPKYJIb).

— Maker 3arpy304HOro yCTpoNuCTBa JOMEHHOU IIEYH.

— MakeT KOHYCHOW IpOOHMIIKH.

— Maker y4acTka pa3JIMBKU 4yT'yHa.

[Tomemenuss st caMOCTOSITENBbHOW — paboTrel  oOydwaromuxcs.  OcHalleHwue:

[Tepconanbubie kKoMmMbiOTEephl ¢ makeToM MS Office, BbI-X00M B MHTEPHET M C JOCTYIIOM B
AIIEKTPOHHYIO MH-(POPMaIIMOHHYI0-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

Ilomemenue s XpaHCHHUA H HpO(bI/IHaKTI/I‘-ICCKOFO O6CJ'Iy)KI/IBaHI/ISI y‘-IC6HOl"0

obopynoBanus. OcnHamenue: Cretaxu Uil XpaHEHHS y4eOHO-HArJSIHBIX TOCOOMH U

\IUPﬁH{'\-]\/{PT{'\ TUUACKONT TOKVMATTATIUU



I[MPUJIOXEHUE 1

6 YueOHO-MeTO HYeCKOE 0OOecniedeHHe CAMOCTOATEIbLHOH padoThl 00y4YarommuXxcst

HpI/IMepHHﬁ IEPEYCHBb BOIPOCOB K OCHOBHBIM pa3jicjiaM JUCLHUIIINHBI:

CoNoO~WNE

P
= o

[EEN
N

13.

14.

15.

16.

17.

18.

19.

20.

21.

[Tousitue «IIpoext».

JKM3HEHHBIN TUKII IPOEKTA.

Y4acTHUKH MIPOEKTA.

TexHudeckoe 3aaHue.

TexHuyeckoe npeagoKeHue.

OCKU3HBIN MTPOEKT.

CAIIP.

Opranuzanys IpoeKTHOM 1eATENbHOCTH.

[TnanupoBaHue ynpaBieHUsl PUCKaMH ITPOEKTA.

KoMMyHHKaIIMOHHOE MJIaHUPOBAHUE.

[TaTeHTHBIN MOMCK aHAJOrOB M MPOTOTHUIIOB OOOPYIOBaHMS, BHIOOP KOHCTPYKIIHH
HOBOT'O 000PYIOBAHMSI.

CniocoObl CcO3/1aHUs HOBBIX TMPOEKTHBIX DPELICHUI C OmpesesieHueM IoKazaresei
TEXHUYECKOTO YPOBHSI MPOEKTUPYEMBIX U3JICIUH.

OcHOBHbBIC TPHUHIIMIIBI PEUICHUS WH)XEHEPHBIX 3a7ad W IMOUCK IMyTeH s BhIOOpa
METO/1a PELIEHHUS.

CocraBieHre TEXHUYECKOTO 3aJaHUsi HAa MPOEKTUPOBAHHE M HW3TOTOBJICHHE
000py1I0BaHUA.

CraguitHOCTh MPOEKTUPOBAHUS, OCHOBHBIE TPEOOBAaHUS K OOPMIICHUIO TPOCKTHOMN U
paboueii noxymentaiuu, cranaaptel ECKJ[ u CITJIC.

OdopmiieHne  KOHCTPYKTOPCKOM  JOKYMEHTallUM  Ha  TPOEKT  COIJIACHO
COOTBETCTBYIOIIUM CTaHAAapTaM.

OdopmiieHne  KOHCTPYKTOPCKOM  JOKYMEHTallUM  Ha  TPOEKT  COIJIACHO
COOTBETCTBYIOIIUM CTaHAapTaM.

OCHOBHBIE THUIBl HWHXEHEPHBIX pPACUETOB CPEJICTBAMH COBPEMEHHBIX CHUCTEM
AaBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHMUSI.

[lonsiTHE O IPOEKTE U MPOEKTUPOBAHUHU. OCHOBHBIE HAIIPABIEHUS POECKTUPOBAHMUSL.
XapakTepucTuka  Ipolecca  MPOEKTUPOBAaHUSA.  YPOBHU  MPOEKTUPOBAHUS.
Crenuanu3anusi, KOHIEHTpauus U KOONEPUPOBAHUE B MAILIMHOCTPOCHHH .
[IpoexktHas  nmoxkymeHTauus. Pabowas  gokymeHTtamusi. OO0beM  IPOEKTHOM
JOKYMEHTAlLlUU U OPSIIOK MPEACTABICHUS €€ Ha SKCIIEPTU3Y.

TBepnorenpHoe MoaenupoBaHue. (OCHOBHBIE HWHCTPYMEHTHL. TBEpAOTENBHOTO
MOJEIIUPOBAHUS.

[Tpumeps! 3a1anuil 1S MPaKTUYECKON PaOOTHI.

IIpumep Nel.

Pazpaborare 3d mozmens kopmyca miaatel MikroTik RB450 s msroroBnenus e€ mpoToTHIa
meromoM 3D-mevat. B KOHCTpYKIMHM KOpIyca y4YecThb BO3MOXKHOCTh KpPEIUICHHS C
ucnons3oBanueM DIN-peiiku. [ToaroroButs mpemiokeHHe MO BBIOOPY NPHHTEpA M PEKHMOB
neyatu. OGOpMHUTH KOMIUIEKT KOHCTPYKTOPCKOM JOKYMEHTAIHH.

MikroTik RB450



HpHMep BBIINIOJTHEHU A IPAKTUICCKOI'0 3aJaHUA

Hpumep Ne2.



Pa3paborarh KOHCTPYKIMIO MIUOEPHOTO 3aTBOpPA HOXKEBOTO THIMA C 3JICKTPOMEXaHUUYECKUM
npuBooM. OCHOBHbIE KOHCTPYKTHUBHBIE TpeOOBAaHUS TMPEJCTABICHb B TaOIMIBI COTJIACHO
YCTaHOBJICHHBIM BapI/IaHTaM.

Tabnuna

BapuanTsl 3ajanuii 7151 BBINOJTHEHUS TPAKTUYECKON pabOTHI

HaumeHosanue napametpa ObosHadenme Ennrmia 3nauenne 1 2 3 4 5 6 7 8 9 10

Doy w 01 01 01 01 01 01 01 01 01 01 01

HaceinHan nnotHocTs marepwana 0. wi/m 1200 1000 | 800 500 | 1200 | so0 | 1400 | 1600 | 650 | 1800 | 1100
BbicoTa HackINKN MaTepuana s byHKkepe H w 4 35 3 3 3 35 45 35 42 3 38

Bpemsa OTKpbIBaHMA 3aTBOPa t cek 8 6 8 8 10 8 6 8 7 8 5
& tpoa 42 40 40 40 42 40 42 20 20 20 2

YckopeHve ceoboaHoro nagexns 8 m/c2 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8
KoabuumenT sascanus matepuana (0,8..0,9) K, 08 08 08 08 08 08 08 08 08 08 08
P e MpOHOETH Ha v MaTepwana wkGepa o Mna 380 350 350 350 300 350 300 350 350 300 300
na 380000000 | 3.5£+08 | 3.5E408 | 3.56+08 | 3E+08 | 3.56+08 | 3E+08 | 3.5£+08 | 3.5E+08 | 3£+08 | 3408
MnotHocT, wwbepa o Kr/m 7800 7800 | 7800 | 7800 | 7800 | 7800 | 7800 | 7800 | 7800 | 7800 | 7800
TpeHwA TpenmA o wwbepy (0,6..0,3) f 06 0.6 06 06 0.6 06 0.6 06 0.65 06 0.6
Ko3GgMUMeEHT TpeHwA TpeHwA Winepa no E (0,5..06) f, 05 05 05 05 05 05 05 05 05 05 05
sanaca,y ne: Kon 125 125 1.25 125 1.25 125 1.25 125 1.25 125 1.25

pexoca sarsopa (1,25..1,5)

KNZ npsoga n 07 0.7 0.7 07 0.7 07 0.7 07 0.7 0.7 0.7
conp Kauennio (0,003..0,004) K 0.004 0004 | 0003 | 0004 | 0003 | 0.004 | 0004 | 0004 | 0003 | 0003 | 0.003

Macca ponkos 0,6..0,7 0T macce! wwbepa) m, wr 262 244 | 278 | 741 | 188 | 521 | 167 | 092 | 296 | 230 | 289
K°a¢¢”“”e"'(;zgz_‘?x;git'::: ocu ponwka (’:"’ "°A"’”""_“;f’0;'a_‘_';::; f, 0.003 0003 | 0003 | 0003 | 0003 | 0003 | 0003 | 0003 | 0003 | 0003 | 0003
Avamerp angbl ponvka d w 0.008 0008 | 0008 | 0008 | 0008 | 0008 | 0008 | 0008 | 0008 | 0008 | 0.008
Avamep poswa b w 0.052 0052 | 0052 | 0052 | 0052 | 005 | 0052 | 0052 | 0052 | 0052 | 0052

HpHMep BBIINIOJTHEHUA IPAKTUIECKOr'0 3aJaHUA




IMTPUJIOXXEHUE 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAIMHU

a) HHaHpreMble pe3yJabTaThbl oﬁyqem/m U OIICHOYHBIC CpEeACTBA NJIA IPOBCACHUA HpOMe)l(yTO‘lHOﬁ arrecranmum.

CrpyKTypHBII
JJIEMEHT
KOMIETEHIUU

[Tnarupyemblie pe3ynbTaThl
o0y4eHus

O1neHOYHBIC CPEACTBA

OIIK-4 Cnocoben pa3padaTbIBaTh MeTOAMYECKHE M HOPMATHBHBbIE JOKYMEHTHI IIPH peau3alui pa3padoTaHHBIX IPOEKTOB U NPOrpamMm,

HaNnpaBJCHHBIX HA CO3IaHHUE Y3J10B M IIETaJIeﬁ MalInH

OIlIK-4.1

Pa3pabatrsiBaet
JIOKYMEHTBI
IMPOCKTUPOBAHUA

Ha

HOPMATUBHBIC
00BEKT

Hepe‘IGHL BOITPOCOB K OCHOBHLIM pa3aciiaM JUCHUIIIIMHBI:

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.

34.

35.

36.

37.

TexHuueckoe 3agaHue.

OCKU3HBIN MTPOEKT.

TexHnueckoe NnpeiokKeHue.

TexHUYeCKU MPOEKT.

[Tonsitue «IIpoekT.

JKM3HEHHBIN TUKII IPOEKTA.

VY4acTHUKY NIPOEKTA.

Opranu3zanys NpoeKTHOH 1eATeNbHOCTH.

[InanupoBaHue ynpaBieHUs PUCKAMU MPOEKTA.

KoMMyHHKaIIMOHHOE IJIaHUPOBAHUE.

[TaTeHTHBIN MOUCK aHAJIOTOB U MPOTOTUIIOB 00OPYAOBAHUS, BBIOOP KOHCTPYKLIUU HOBOTO
000opyT0oBaHuUs.

CriocoObl co3aHMsI HOBBIX TPOEKTHBIX PELIEHWH C OmpelesieHueM IoKazaTrenei
TEXHUYECKOTO YPOBHSI POEKTUPYEMBIX U3JIEIIUN.

OcCHOBHBIE IPUHIIMIIBI PELICHNUS MHKEHEPHBIX 3a]1a4u ¥ MOUCK MyTel Ui BbIOopa MeTojia
penieHusl.

CocraBieHHEe TEXHHYECKOTO 33JaHHUs Ha INPOEKTUPOBAHME U  M3TOTOBIIEHUE
00opyIoBaHus.

CraauiiHOCTh NMPOEKTUPOBAHMS, OCHOBHBIE TpeOOBaHMUA K O(OPMIIEHUIO MPOEKTHOU U
paboueii nokymenTtanuu, crangaptel ECKJI u CITJIC.

Odopmiienue KOHCTPYKTOPCKOU JIOKyMEHTalUU Ha  IIPOEKT COIJIaCHO
COOTBETCTBYIOIIUM CTaHAAPTAM.




CtpyKTypHBIi

IInanupyemslie pe3ysbTaThl

AJIIEMEHT O1eHOYHBIC CPEJICTBA
KOMIICTCHIINU 06yLIeHHH
38. OdopmieHne  KOHCTPYKTOPCKOW  JIOKyMEHTalUM  HAa  TPOEKT  COIJIACHO
COOTBETCTBYIOIIIUM CTaHIaPTaM.
39. OcHOBHbIE THUNBl HHXEHEPHBIX PpPAcCUYeTOB CpPEJACTBAMU COBPEMEHHBIX CHCTEM
ABTOMATH3UPOBAHHOTO NMPOCKTUPOBAHHSL.
40. TlonsiTHEe O MpOEKTe M MpPOeKTHpoBaHWU. OCHOBHBIC HANPABICHUS MPOSKTUPOBAHHMSL.
XapakTepucTUKa  Tpolecca  MPOSKTUPOBAHHSL. VYpOBHH  TPOEKTHUPOBAHHSI.
Cneunanmaum{, KOHLCHTpAUsd U KOOIICPHUPOBAHUC B MAIIMHOCTPOCHHWH.
41. TlpoektHas nokymeHTanus. Pabouas nokymenrtanus. O0beM NPOCKTHON JTOKYMEHTAIIUN
Y TIOPSIJIOK TIPEJICTABIICHUS €€ Ha SKCIIEPTHU3Y.
42. TeepmotenbHoe MouenupoBanue. OCHOBHBIE HWHCTPYMEHTBI.  TBEpAOTEIHLHOTO
MOJICITMPOBAHHSL.
OIIK-4.2 PaspabarbiBaer Texnuueckyro u | [IpakTtuyeckoe 3aganue

TCXHOJIOTHUYCCKYIKO JOKYMCHTAIlUIO

Ha 00BEKT IIPOCKTUPOBAHUA

Pa3paboraTh KOHCTPYKIIMIO IMUOSPHOTO 3aTBOPAa HOXKEBOTO THUIIA C AJIEKTPOMEXAaHUICCKUM

IMIPpUBOJIOM.

OCHOBHBIE KOHCTPYKTUBHBIC Tpe6OBaHI/I${ npeacTaBjICHbI B T8.6J'II/II_IBI COrJjIaCHO

YCTaHOBJICHHBIM BapHaHTaM.

Tabnuua
BapuaHTsl 3a1aHUil 17151 BBIITOJIHEHUSI IPAKTHUECKON pabOThI

EanHnua
Hanmenosanwe napametpa 0603HayeHne 3HaueHve 1 2 3 4 5 6 7 8 9 10
v3mepenua
pasmep yacTuy Dax M 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
HacbinHas nnoTHOCTb MaTepuana Pu Kr/m’ 1200 1000 800 500 1200 500 1400 1600 650 1800 1100
BbicoTa HacbInkn B 6yHKepe H M 4 3.5 3 3 3 3.5 4.5 3.5 4.2 3 3.8
Bpems OTKpblBaHUA 3aTBOpPa t cek 8 6 8 8 10 8 6 8 7 8 5
|Yron ectecTBeHHOro 0TKOCa maTtepuana [ rpag 42 40 40 40 42 40 42 40 40 40 42
YckopeHue cBo604HOrO NageHus g M/c2 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8
KoapduumneHT 3asucanmna marepuana (0,8...0,9) K, 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Nipeaen NPoHHOCTH Ha MarvB MaTepuans wnbepa . Mna 380 350 350 350 300 350 300 350 350 300 300
Ma 380000000 3.5E+08 | 3.5E+08 | 3.5E+08 3E+08 3.5E+08 3E+08 3.5E+08 | 3.5E+08 3E+08 3E+08
NnotHoCTb MaTepuana wubepa [ Kr/m’ 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800
TPEHUA TPEHUS no wméepy (0,6...0,8) f, 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.65 0.6 0.6
KoaddUUMEHT TpeHHsA TpeHA WNBEpPa NO HaNPaBARIOWMM CKoNbKeHus (0,5...0,6) f, 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
KoaduumenT sanaca, yumTeiBaiouinii B0amoHOCT: fe- Kyn 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25
pekoca 3ateopa (1,25...1,5)
KN/ npusoaa n 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Kauehuio (0,003...0,004) k 0.004 0.004 0.003 0.004 0.003 0.004 0.004 0.004 0.003 0.003 0.003
Macca ponmkos 0,6...0,7 oT Macchi wubepa) m, Kr 2.62 2.44 2.78 7.41 1.88 5.21 1.67 0.92 2.96 2.30 2.89
Ko3(hULMEHT CONPOTUBAEHMA B OCK PONMKE (AR NOAWMNHIKE KadeHA
0,003..0,004, Ans CronbeHus — 0,03..0,04) f, 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003
/IMameTp uandsl posvka d M 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008
[mameTp ponnka D M 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.052




CTpYKTYPHBII
PYKTYP [Inanupyembie pe3ynbTaThl
3JIEMEHT O1neHOYHBIC CPEACTBA
o0y4eHus
KOMIIETEHIIHNA

OIIK-5 Cnocoben pa3paﬁaTbIBaTb AHAIUTUHYICCKUEC U YUCJICHHBIE METOAbLI INMPH CO3JaHUU MATEMATHYCCKHX Mojaeei MaliuH, NMPpUBOAOB,
oﬁopynosannﬂ, CHCTEM, TEXHOJOTHNIECCKHUX MTPOIECCOB

OIIK-5.1 Pa3pabaTpiBaeT  MareMaTH4ecKoe [lepedyeHb BOMPOCOB K OCHOBHBIM pa3jiesiaM JUCHUTIINHBI:
ONMCaHne MPOLECCOB 1. Tlonstue «IIpoexT.
MaIIMHOCTPOEHUS Ha OCHOBE 2. JXu3HEHHBII UKI TPOEKTA.
MaTeMaTHYeCKUX M  YHCJIEHHBIX 3. YUaCTHHKH IPOEKTA.
METOJ0B MOJEINPOBAHMS 4.  Opranuzanus NPOeKTHOH esSTEThHOCTH.




CtpyKTypHBIi
JJIEMEHT
KOMIETEHINU

[Tnarupyemblie pe3ynbTaThl
o0y4eHus

O1neHOYHBIC CPEACTBA

o

[InanupoBaHue ynpaBieHUsI pPUCKaMU [TPOEKTA.

KomMMyHHUKaIMOHHOE JIaHUPOBAHUE.

7. IlaTeHTHBI IOMCK AaHAJIIOTOB U IIPOTOTUIIOB 000PYAOBaHNUS, BBIOOP KOHCTPYKLIUH HOBOTO
00opyIoBaHuUs.

8. CnocoObl co31aHus HOBBIX MPOEKTHBIX PEIICHHH C ONpeieieHueM IOoKa3arenen
TEXHUYECKOI'0 YPOBHS MPOEKTUPYEMBIX U3JIEIINH.

9.  OcHOBHBIC MPUHIIUIIBI PEIICHUS HHKECHEPHBIX 33/1a4 U TIOMCK Iy Tel s BEIOOpa MeTo1a
peleHus.

10. CocraBneHne TEXHHYECKOTO 3aJaHUS HAa NPOCKTHPOBAHWE W  HM3TOTOBJICHUE
000pyA0BaHUS.

11. CraguifHOCTh MPOEKTUPOBAHUS, OCHOBHBIE TPeOOBaHMS K O()OPMIICHHIO MPOCKTHOW M
paboueii nokymenrtanuu, crangaptel ECKJI u CITJIC.

12. Odopmnenune KOHCTPYKTOPCKOU JOKyMEHTaluN Ha  IIPOEKT COTJIaCHO

COOTBETCTBYIOILIMM CTAaHAAPTAM.

1S

OIIK-9 CnocoGeH pa3padaTbIBaTh HOBOE TEXHOJIOTHYECKOe 000pY/I0BaHe

OIIK-9.1 OcymecTBiser nporecc [IepeueHp BOMPOCOB K OCHOBHBIM pa3jieiaM JUCIUIUINHBL
IIPOEKTUPOBAHUSI C IPUMEHEHUEM 1.  Odopmrenune KOHCTPYKTOPCKOMU JOKYMEHTaluu Ha  TPOEKT  COINIACHO
CAIIP COOTBETCTBYIOIIUM CTaHJIAPTaM.
2. OcHOBHblE THUNBl MHXEHEPHBIX pacyeTOB CpPEJCTBAMU COBPEMEHHBIX CHUCTEM
aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHHUSI.
3. TlonsTtHe O mpoekTe M MpoeKTHpoBaHWU. OCHOBHBIE HANpPABICHUS MPOEKTUPOBAHMSL.
XapakrepucTtuka  Iporecca MIPOEKTUPOBAHMUSL. YpoBHu POEKTUPOBAHUS.
Crnennanu3zanus, KOHIIEHTPALKS U KOOIIEPUPOBAHUE B MAIIMHOCTPOECHHH.
4. IlpoektHas noxymeHnrtauus. Pabouas nokymentanus. O0beM NpoeKTHONW JOKYMEHTAIu!
Y TIOPAJOK NIPEACTABIEHUS €€ Ha DKCIIEPTU3Y.
5. TsepmorenbHoe MopaenupoBaHue. (OCHOBHbIE HHCTPYMEHTHIL.  TBEpIOTEIBHOTO
MOJIEJTMPOBAHUSI.
OIlK-9.2 PazpabareiBaer koHCTpyKkTOpCKytO | [IpakTHYecKoe 3a1aHue

AOKYMCHTAIIUIKO 110 TpC6OBaHI/I}IM
ECKJl

Pa3pa60TaTL KOHCTPYKIHIO IIJIFO30BOI'0 MUTATCIIA. OcHoBHBIE KOHCTPYKTHBHBIC TpC6OBaHI/I$I
MNPECACTABJICHEI B T&6J'II/II.[BI COTJIAaCHO YCTAHOBJICHHBIM BapHAHTAaM.




CtpyKTypHBIi
JJIEMEHT
KOMIETECHIIUHI

[Imanupyemslie pe3ynbTaTsl
o0y4eHus

Ol1ieHOYHbIE CPEACTBA

Bapnant ¢ 1 mo 10

Ne BapHaHTa 1 2 3 4 5 6 7 8 9 10

Ezomnomenmocu maTatens, | o 6 10 15 20 16 6 15 10 20

Hacrimmas naosocrs 320 | 420 | 1200 | 1800 | 2700 | 1900 | 700 | 1850 | 1200 | 2500

MaTepHaIa, KI/M

Beicora sachimu Matepuata® | 3 | 55 | 35 | 29 | 36 | 24 [25] 29 | 35 | 36

OyHKepe, M

VTroi1 ecTeCTBEHHOTO 0TKOCa 42 38 44 42 39 41 18 35 44 39

MaTepHala, Ipaj

Yacrora Bpamenus dapadaua, ¢! | 0.5 | 0,8 0.4 0.7 0.9 1 08 ]1055] 04 0.9

Unecno aueex GapadbaHa, mm 6 8 8 6 8 8 8 6 8 6

JlmiHa nuTaTens, M 04| 04 038042 04 | 03 [03]042)| 038|042
Bapuant ¢ 11 no 20

Ne apHaHTa 11 12 13 14 15 16 17 18 19 20

Egomso,amenbuom mimarens, | o 16 10 15 20 6 6 20 10 15

Hacrimas nioTrocTh 390 | 1900 | 1200 | 1850 | 1900 | 1200 | 700 | 2700 | 1200 | 1850

MaTepHala, KI/M

]}mcora 3aCHINKH MaTepyaia B 3 24 |35 29| 24| 25|25 36| 35| 29

GyHKepe, M

VYTl eCTeCTBEHHOTO OTKOCA n | m 38 a1 38 |38 | 39 m 5

MaTepHATIA, IPaj

YactoTa Bpamenns 6apabana, ¢’ | 0,5 1 04 | 0,55 1 08 (08 ] 09 | 04 0.8

Uncno aueex GapadbaHa, mm 6 8 8 6 8 8 8 8 8 6

JlmnHa nuTatens, M 03| 03 [038 036 035|038 (03| 04 | 038]037




CtpyKTypHBIi
JJIEMEHT
KOMIETEHIIUU

[Imanupyemslie pe3ynbTaTsl

OLeHOoYHbBIE CPEACTBA
o0y4eHus H pen

OIIK-13 CrnocofGen pa3padaTbiBaThb M NPHUMEHATH COBpeMeHHble HU(POBBIE NMPOrpaMMbl NMPOEKTHPOBAHUS TEXHOJOTHYECKHX MAIIUH H
000py/10BaHNs1, AJITOPUTMbI MOJI€JTMPOBAHNUS UX PA0OTHI U HCIIBLITAHUS UX PA00TOCIIOCOOHOCTH

OIlK-13.1 Ucnonszyer coBpemenHoe | [IpakTHYeckoe 3a1aHue
IPOrpaMMHOE obecrieuenue | Pa3paboTarh KOHCTPYKIMIO CEKTOPHOT'O 3aTBOpA IMTHEBMATHYECKUM MPHUBOAOM. KOHCTpyKTHBHAs
npoiiecca NPOCKTHUPOBAHMUS | CXeMa yCTpOHCTBa MpeICTaBlIeHa HIbKe. MaTepuai, nepemMeniaeMblii n3 OyHKepa — KAMEHHBIH yToJIb.
TEXHOJIOTHYECKUX MaIluH u | Pa3mep BxomHoro duanmna 1500x1500. PaGounii o6beM 3atBopa 1,5 M°.
obopymoBaHus
OIIK-13.2 PazpabatsiBaeT AITOPUTMBI [TepeueHb BOMPOCOB K OCHOBHBIM pa3jieiaM JIUCHUIIIMHBL:
MO/JICIIUPOBAHUS paboThI 1. Tonstue «IIpoekt».
TEXHOJIOTUIECKHUX MaIuH 17§ 2. JKv3HEHHBIN IHUKI TPOEKTA.
000pyI0BaHUS 3. Y4aCTHHKHM IPOEKTAa.
4.  Opranuzarus TpOeKTHOU MeATeTLHOCTH.
5. IlnanupoBaHue ynpaBieHUs PUCKAMU MPOEKTA.
6. KoMMyHHKalMOHHOE TUTAHUPOBAHHE.
7.  IlaTeHTHBIN MOWCK AHAJIOTOB M IPOTOTUTIOB 000PYAOBaHUS, BHIOOP KOHCTPYKIIUHA HOBOTO




CtpyKTypHBIi
JJIEMEHT

IInanupyemslie pe3ysbTaThl

O1neHOYHBIC CPEACTBA

KOMIETEHINU 00yHeHus
000py10BaHUS.
8. CmocoObl co3/laHus HOBBIX IPOEKTHBIX pEIICHUH ¢ OmpeleleHUeM IoKa3aremneit
TEXHUUYECKOI'0 YPOBHS IPOEKTUPYEMBIX U3CIUH.
9.  OcHoBHbIE NPUHIUIIBI PELICHUS MHKEHEPHBIX 3a71a4 U MOUCK MyTel AJisl BRIOOpa MeToaa
peleHusl.
10. CocraBrneHue TEXHHYECKOTO 3a/laHus Ha MPOCKTUPOBAHHE M  U3TOTOBJICHHE
000pyI0BaHUS.
11. CraauifHOCTh MPOEKTHPOBAHMS, OCHOBHBIE TpeOOBaHMS K OGOPMICHHIO MPOEKTHOH U
paboueit nokymenTaruu, crauaaptel ECK/ u CIIJIC.
12. OdopmieHne  KOHCTPYKTOPCKOW  JOKYMEHTAallMd  Ha  MPOEKT  COIJIacHO
COOTBETCTBYIOIIUM CTaHAApTaM.
13. Odopmienne  KOHCTPYKTOPCKOW  JOKYMEHTAallMd  Ha  MPOEKT  COIJIacHO
COOTBETCTBYIOIIUM CTaHAApTaM.
14. OcHOBHbIE THUIIBI HHXEHEPHBIX PACYETOB CPEACTBAMU COBPEMEHHBIX CHCTEM
aBTOMATHU3UPOBAHHOI'O IPOEKTUPOBAHMUSI.
15. Tlonstue o mpoekTe M MpoeKTHpoBaHUH. OCHOBHBIC HANpaBJIEHUS MPOCKTHUPOBAHUS.
XapakTepucTuka  Ipolecca  MPOEKTHUPOBAHMUSL. YpoBHu POEKTUPOBAHUS.
Crnennanu3zanus, KOHIIEHTPALKS U KOOTIEPUPOBAHUE B MAIIMHOCTPOECHHUH.
16. TIIpoekTtHas moxymeHTanus. Pabouas moxymenTtanus. O0beM MPOEKTHON TOKYMEHTAIIUU
Y TIOPAZIOK NIPEACTABIEHUS €€ Ha DKCIIEPTU3Y.
17. TeepnorenbHOoe MmonenupoBaHue. (OCHOBHBIE HHCTPYMEHTHL.  TBEpPAOTEIHHOTO
MOJIEJTMPOBAHUSI.
OIIK-13.3 Pa3pabatsiBaer MeTo bl | [IpakTHYeckoe 3agaHue
orpeJniesieHus]  paboTOCIIOCOOHOCTH Pa3zpaboTaTh KOHCTPYKIMIO LIMOEPHOTO 3aTBOpa HOXEBOIO THUIA C PYYHBIM IPHBOOM.
TEXHOJOTHYECKHUX MalIiH U | OCHOBHBIE KOHCTPYKTHMBHbIE TpeOOBaHUS MPEJCTABIECHbI B TAOJUIbI COTJIACHO YCTAHOBJIEHHBIM
000pyI0BaHUS BapHUaHTaM.

Ta0Omuma
BapuaHTsl 3a1aHuil 17151 BBITOJIHEHUSI TPAKTHYECKON pabOThI




CtpyKTypHBIi

[Imanupyemslie pe3ynbTaTsl

3JIEMEHT O1neHOYHBIC CPEACTBA
00y4eHus
KOMIICTCHIIM N y

HaumeroBaHue napameTpa 0603HaveHne Eaurinua 3HaueHue 1 2 3 4 5 6 7 8 9 10

Dpax. ™M 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

HacbinHas nnoTHocTb MaTepuana Py Kr/m® 1200 1000 800 500 1200 500 1400 1600 650 1800 1100

BbicoTa HacbInku B 6yHKepe H M 4 3.5 3 3 3 3.5 4.5 3.5 4.2 3 3.8

Bpems OTKpbIBaHUs 3aTBOpa t cex 3 6 8 8 10 3 6 8 7 8 5

) rpag 42 40 40 40 42 40 42 40 40 40 42

VckopeHme c80604HOTO NageHNsA g w/c 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8

3aBUCaHUA (0,8..0,9) K, 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

MlpeAen POUHOCTU Ha U3T6 MaTepana wnbepa . Mna 380 350 350 350 300 350 300 350 350 300 300
Ma 380000000 3.5E+08 | 3.5E+08 | 3.5E+08 3E+08 3.5E+08 3E+08 3.5E+08 | 3.5E+08 3E+08 3E+08

MnoTHocTb MaTepuana wnbepa P Kr/m® 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800

TPeHuA TpeHua no wwbepy (0,6..0,8) f, 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.65 0.6 0.6

KoadduuneHT TpeHuns TpeHus wnbepa no HanpaeaaloWwmMm ckonbkenus (0,5...0,6) ) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

3anaca, yuum Tene: K,n 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25

pekoca 3aTsopa (1,25...1,5)

KNA npusoaa n 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
KoapduuneHT conpotnenerma kauenuto (0,003...0,004) k 0.004 0.004 0.003 0.004 0.003 0.004 0.004 0.004 0.003 0.003 0.003

Macca ponukos 0,6...0,7 ot macch! wnbepa) m, Kr 2.62 2.44 2.78 7.41 1.88 5.21 1.67 0.92 2.96 2.30 2.89
005,004, M: ocnponma (i::;::::"ngga“; ;Zf f, 0.003 0003 | 0003 | 0003 | 0003 | 0003 | 0003 | 0003 | 0003 | 0003 | 0.003
[AnameTp uandbl poanka d M 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008
[AnameTp posvka ) ™M 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.052




0) Ilopsinok mpoBeaeHHs] MPOMEXKYTOYHOW aTTeCTAUMH, NMOKA3aTeJd U KPUTEPHH
OlLleHUBAHUS:

[TpomexyTounas arrectanus no aucuuivinHe «IIpoekTMpoBaHMe TEeXHOJOTHYECKOTO
000opya0oBaHMs» BKIIIOUAET TEOPETUUECKHE BOIIPOCHI, I03BOJISIOLINE OLIEHUTh YPOBEHb YCBOEHUS
00y4JaroImuMHUCs 3HaHUHM, U TPAKTUYECKHUE 3aJJaHus, BBISBISIOLIUE CTEIIEHb CPOPMUPOBAHHOCTHU
YMEHUH U BIIaJICHUH, TPOBOIUTCA B (hOpME dK3aMEHa.

DK3aMeH 10 JaHHOW JUCIHIUIMHE MPOBOAUTCA B YCTHOH ¢GopMe IO SK3aMEHAIMOHHBIM
Ouieram, KaXXIbIi U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BOIPOCa.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLICHKY «OTJIMYHO» (5 6aymioB) — 0Oydaromuiicss IEMOHCTPUPYET BBHICOKUN YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHuecKoe U TIyOOKoe 3HaHue
y4eOHOTr0 MaTepuasia, CBOOOJHO BBHINONHAET NPAKTHUECKUE 3aJaHHsi, CBOOOIHO ONEpUPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYalIUSIX TOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oama) — oOydarommiics AEMOHCTPHPYET CPEAHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBbIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAaYUTENIbHbIE OIINOKU, HETOUHOCTH, 3aTPYJHEHUS [IPH aHAJTUTUYECKUX ONEpaLlUsX, IEPEHOCce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIHH.

— Ha OIICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiics JIeMOHCTPUPYET
MOPOTOBBI YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJi€¢ KOHTPOJBHBIX MEpPONPHUATUI
JIOITyCKAIOTCA OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIbHBIX 3HAHWH, yMEHUH, HAaBBIKOB,
00y4JaromIMiACs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHHs] TPU ONEPUPOBAHUMU 3HAHUSAMH U
YMEHHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYaIINH.

— Ha OLICHKY «HEeY/10BJIETBOPUTEIbHO» (2 6aia) — 00ydaroluiicss IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUecKOro marepualia, JOMYCKAeT CYIIECTBEHHBIC OLIMOKHU, HE MOMKET
MOKAa3aTh UHTEIVICKTYaJIbHbIe HABBIKU PELICHHS MPOCTHIX 3a/1a4.

— Ha OYeHKY «Hey0oe1emeopumenvuo» (1 6ann) — ooyuarowuiics He Moxcem NOKA3AMb
3HAHUSL HA YPOBHE BOCNPOU3BEOeHUs U O0BACHEeHUs UHpOpMayuu, He MOodcem MNoKA3amo
UHMENIeKMYalbHble HABbIKU PeueHUsl NPOCMbLX 3A0ay.



