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1 lenu ocBOEHUA TUCHUILIMHBI (MOIYJISA)

Lensimu ocBOeHUS AUCUUIIINHBI (MOAYIs ) «IIpoekTHas e TeNbHOCThY SBISIOTCS:

(dbopMHpOBaHHE CHCTEMHOTO METOAMYECKOTO TOAXO0JA K MPOCKTHOH IESTeIbHOCTH M MPUOOPETEHH
MPAKTUYECKUX HAaBBIKOB MPOEKTHON paboThl B 00JacTM MAaIIMHOCTPOCHHS, (POPMHUpPOBAHHE BBICOKOI
IIPOEKTHOU KYJIbTYPBI.

3ajaun AUCIUIUINHBL:

YCBOEHHE POJHM TPAMOTHOW OpraHU3aIllMM MPOEKTHOM NeATENbHOCTH IS 3((EKTUBHOIO DPELICHU:
KOHCTPYKTOPCKHUX 3aj[a4 Pa3IMYHON CI0XKHOCTU;U3YU€HUE OCHOB U METOOB IIJIAHUPOBAHUS 3TANIOB Oy IYIIErC
IIPOCKTA;

U3Yy4YE€HHE OCHOB TalilM MEHEI)KMEHTAa B MPOEKTHOH AM3ailHEpCKON AESITeNTbHOCTH; 0OpeTEeHHE HAaBBIKOI
dbopMupoBanus U GOPMYITUPOBAHUS 33a9 IS WHANBUAYAIHHONH ¥ COBMECTHON (KOJUICKTUBHOM) MPOCKTHOL
JIeATEIbHOCTH;

oOpeTeHre HaBBIKOB MPABHJIBLHOTO O(POPMIICHHS TOTOBOT'O MPOEKTA JUIS MPE3CHTAUH (B TOM YHCIE
3aKa34MKY), 715 BBICTaBKH, IPOCMOTpA, NeYaTu, apX1Ba.

2 MecTo IMCUUILIMHBI (MOIYJI51) B CTPYKTYpe 00pa3oBaTe/bHOIi MporpaMmbl

Huctumimna IIpoekTHast A€sITENbHOCTh BXOJUT B BapUAaTUBHYKD 4YacTh Y4e€OHOro  IJIaH:
00pa30oBaTeNbHON MPOTrPAMMBI.

Jist u3ydeHust TMCIMILTHHBI HEOOXOJMMBI 3HaHUS (YMEHHsI, BIIaIeHUs ), COPMHUPOBAHHBIEC B PE3YyIbTAT!
U3y4YeHHsI JUCLUIUINH/ IPAKTHK:

TexHonorust KOMaH1000pa30BaHUs U CAMOPA3BUTHS

HauepraTenbHas reoMeTpusi U KOMIIbIOTEpHas Tpaduka

ConpoTuBieHne MaTepraloB

be3zonacHOCTh )XHU3HEAEATENbHOCTH

HNudpopmaruka

3HaHus (yMEHUs, BIAa/ICHN), OJIyYeHHbIE IPYU U3YUYEHNUN JaHHOW AUCLUILUIMHBI OYAYT HEOOXOUMBI IS
U3y4eHUs! JUCIUTUIMH/TIPAKTUK:

[TpousBoacTBEHHAs — IPEATUIIOMHAs MPAaKTHKa

[TonroroBka K 3alIUTE U 3aIIUTa BBITYCKHOM KBaJIM(UKAIIMOHHON paboThI

[TonroroBka k ciaye U caaya rocyAapCcTBEHHOTO HK3aMEeHa

3 Komnerenuuu odyuaromerocsi, popMmupyembie B pe3yJibTaTe 0CBOECHHS

AUCHUIIMHBI (MOAYJISl) M IJIAHMPYeMble pe3yJabTaThl 00y4eHust

B pesynbrate ocBoeHus auctuiuinHbl (Moayins) «lIpoekTHast nesTenbHOCTh» OO0ydarouuics
JOJIKEeH 00J1a/1aTh CICTYIOIUMU KOMITETCHIUSIMU:

CtpyKTypHBII [Inanupyemsble pe3ynbTaThl 00y4eHUs
JJIEMEHT
KOMIIETEHIINH
OIIK-2 CMOCOOHOCTBIO PEIIaTh CTaHAAPTHBIE 3a/1a41 TPOPECCUOHATIBHOM 1A TeIbHOCTH Ha

OCHOBE UH(GOPMAIIMOHHOHN 1 OMOIMorpaduueckoi KyJIbTypbl C IPUMEHEHUEM
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH U C Y4E€TOM OCHOBHBIX TpeOOBaHUI
nH(pOpPMallMOHHON 06€30MacHOCTH

3HaTh - PUHITUITBI ¥ TEXHOJIOTHH, METOBI ¥ CPEACTBA CAMOOPTaHU3AINH U
caMo00pazoBaHMUs;

- OCHOBBI W CTPYKTYpPy CaMOCTOSATEIBHOW pPaOOTHI, MPHUHITUIIBI
KOHCIIEKTUPOBAHUS YCTHBIX COOOIICHUN, BIAETh KYJIbTYPOIl MBIILICHUS
CIOCOOHOCTBIO K 00OOIEHHUIO, aHAJINU3Y, BOCIPUATHIO HH(OPMALINH;

- TEOPETUYECKHE OCHOBBl TBOPYECTBA B MPOEKTE Pa3IUYHOTO BH/IA;

- crmocoOsl U mpuéMbl OOMEHa WuACSIMHU U WH(DOpMaIUeH;

- IPUHIUNBL 00pabOTKM MaTepuaioB, MUCBMEHHBIX M H300pa3u- TEIbHBIX
HCTOYHHUKOB




Ymers - CAMOCTOSITEIFHO ~ OPTQHM30BBIBATH  CBOIO  JIESATEIBHOCTH, 3AHUMATHCS
caM000pa30BaHUEM;

- IOHUMATh OCHOBBl M CTPYKTYPY CaMOCTOSITEIBHOW pPaboTHI,
KOHCIIEKTHPOBATh YCTHBIE COOOIICHHS, aDCTPAaKTHO MBICIHTDH, 0000IIATH,
aHAIM3UPOBATh, BOCIPHHUMATH HH()OPMALIUIO;

- (hOpMUPOBATh CTPYKTYPY MPOEKTHOMN JIEATEILHOCTH, IPUMEHSITh TEOPETUIECKUE
OCHOBBI TBOPYECTBA B ITPOCKTE PA3TMYHOTO BUAA;

- IPUMEHSATH NPUEMBI 0OMEeHa UISsIMHA U MHPOpMaIUei;

- UCTIOJIb30BATh MPHHIUITEI 00padOTKH MaTepHaIoB, MICbEMEHHBIX U
M300pa3UTEIbHBIX HCTOYHUKOB;

- OPraHU30BBIBaTh  CIIPAaBOYHO-MH()OPMALMOHHYIO  AEATEILHOCTD, IOTHYECKH
CTPOUTH MMCbMEHHYIO W YCTHYIO Ppeub;

Brnaners - CIOCOOHOCTBIO K CAaMOOPIaHU3allui U cCaMO00pPa30BaHUIo;

- OCHOBaMHU CTPYKTYpPOH CaMOCTOATENbHON pabOThl, HABBIKAMU
KOHCIIEKTHPOBAaHUS YCTHBIX COOOIICHUH, KYJIbTYpOW MBILIIICHUS
CIIOCOOHOCTBIO K 0000IIEHHTO, aHAIN3Y, BOCTIPUATHIO HH(OPMAIIHH;

- OCHOBaMH U CTPYKTYpPOIl IPOEKTHON JAEATENbHOCTH, CII0COOaMU U IpUEMaMHU
oOMeHa uiesMu 1 nHpOopMaLneH;

- IpaBUJIAMH CUCTEMATH3alMU PE3Yy/IbTaTOB POCKTUPOBAHHUS;

- OCHOBaMH KOJUIEKTUBHOTO OOCYKIEHHS, TUCKYCCHH, MO3TOBOTO HITypMa,

- METOJMKaMHM MOJITOTOBKH K 3aILUTE IPOEKTA

[TK-2 crmocoOHOCTHIO HCITOJIB30BATh METO Bl CTAHIAPTHBIX UCTIBITAHUH 110 ONPEICTICHUIO
(bU3UKO-MEXaHUYECKUX CBOMCTB M TEXHOJOTUYECKUX MTOKA3aTele MaTepuaaoB U TOTOBBIX
MAIIMHOCTPOUTEIIBHBIX U3JICIIHI, CTAHAAPTHBIE METOJIBI X IPOECKTUPOBAHUS, IPOIPECCUBHBIE METOIbI
SKCIUTyaTaluu U3/1eTui

3HaThb - METO/IbI MPOEKTUPOBAHUS (PU3UKO-MEXAaHUUECKUX CBOWCTB U TEXHOJIOTUYECKUX
HOKaBaTeﬂeﬁ MaTCPHAJIOB U I'OTOBBIX MAIIIMHOCTPOUTECIIbHBIX I/IBI[GJ'[I/II\/'I

YMeTh - IPOEKTUPOBATH TOTOBBIE MAIIMHOCTPOUTEIIBHBIX U3ECIUS

Buaners - METO/IaMU IPOEKTUPOBAHUSI (PU3UKO-MEXAHUYECKUX CBOICTB U
TEXHOJIOTMYECKUX MOKa3aTeJIe MaTEPUaAIoOB U TOTOBBIX MAILIMHOCTPOUTEIbHBIX
N3CITHHA

ITK-3 crnocoOHOCTHIO Y4acTBOBATh B IOCTAHOBKE 1I€JI€H MPOEKTa (IIpOrpaMMbl), €To 3a/1a4 Npu
3aJJaHHBIX KPUTEPUSIX, LIENEBbIX (PYHKIUAX, OTPAHUYCHUSAX, PA3pabOTKe CTPYKTYPhl UX B3aUMOCBSI3EH,
OMpCACIICHUU ITPUOPUTETOB PCIICHUSA 3a/1a4 C YYCTOM IIPAaBOBLIX, HPABCTBCHHLIX ACIICKTOB
npodeccuoHaIbHOMN e TeTbHOCTH

3HaTh - IpaBWJIa MIOCTAHOBKHM LIEJIEH U 3a/1a4 MPOEKTA; MOZENIN KU3HEHHOTO LIUKJIA
MIPOEKTA;
Ymeth - (hopMynMpOBaTh BEAYILYIO MPOOIEMY, HAXOAUTh IYTH €€ peIlIeHHS;

- BBI6I/IpaTB LEJIN U 3a1a4 IIPOCKTA,

Brnanets - cnoco0aMu ITOCTaHOBKHU Ociii 1 (bOpMy'J'II/IpOBaHI/ISI THUITOTE3bI UCCICAOBAHUA,

[1K-4 cnocoOHOCTBIO y4acTBOBaTh B pa3pabOTKE MPOEKTOB M3JEIUNA MalIMHOCTPOEHUS, CPEACTB
TEXHOJIOTMYECKOI0 OCHAIIIEHUs, aBTOMAaTU3allU1 U AUATHOCTUKHY MAIlIMHOCTPOUTENBHBIX IPOU3BOJICTB,
TEXHOJOTHYECKUX IPOLECCOB WX HU3TOTOBJICHHS M MOJAEPHU3ALMU C YYETOM TEXHOJOTHYECKHX,
OKCIUTYyaTallUOHHBIX,  JCTETHUYECKHX, OKOHOMHUYECKHX,  YIpPaBICHUECKUX  IapaMeTpoB U
HCIIOJIb30BaHNEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTUHN 1 BBIYMCIUTEIBHON TEXHUKH, a TAKKE
BBIOMPATH ATH CPEJICTBA U MPOBOJUTH IUATHOCTUKY OOBEKTOB MAIIMHOCTPOUTENBHBIX IPOU3BOJICTB C
MPUMEHEHHEM HEOOXOUMBIX METO/IOB U CPEJICTB aHATN3a

3HaTh - 3HaTh TUIBI O(OPMIICHHS U TTOaYU TOTOBBIX TPOEKTOB;
- Pa3HOBUAHOCTH METOOB MyOIMKAIIMK MUCHbMEHHBIX JOKYMEHTOB,
OpraHM3ali0 CHPaBOYHO-MH(GOPMAITMOHHON EATEIbHOCTH,




Ymers - 0(popMIIATH ¥ IOZABAaTh TOTOBBIE IIPOEKTHI;
- ICTIOJIH30BATh B CBOCH JIEATEILHOCTH PA3HOBUIHOCTH METOJOB ITyOJINKALIUN
NUCBMEHHBIX JJOKYMEHTOB;
- JOTHYECKH CTPOUTH MMCBMEHHYIO U YCTHYIO pEub;

Bnagers - IpUHIUIAMHA 00pabOTKK MaTepHaoB, MUCBMEHHBIX U U300pa3UTEIbHBIX

HCTOYHHMKOB, TUIIAMU OOPMJICHUS U TI0Ja4H TOTOBBIX MPOEKTOB;

- Pa3HOBUAHOCTSAMU MATEPUAIOB U HHCTPYMEHTOB IIPOCKTUPOBAHUSA B
H3y4aeMol CIeIHaIn3alnig;

- OpraHu3anuei pabo4ero MpoCTPaHCTBA;

- MeTolaMH 00pabOTKK  COOpAaHHOTO — MaTepHaia; MpeACTaBICHUEM O
nmopThono;

[TK-5 crnocoGHOCThIO Y4acTBOBATh B IPOBEACHHUH MIPEIBAPUTEIHHOIO TEXHUKO- IKOHOMUYECKOTO
aHaJIM3a MPOCKTHBIX PAacUeToB, pa3paboTke (Ha OCHOBE JEHCTBYIOMINX HOPMATUBHBIX JOKYMEHTOR)
MPOEKTHOH 1 paboyeii U HKCIUTyaTallMOHHOM TEXHUYECKOM IOKyMEHTaluu (B TOM YHUCJTIE B
AJIEKTPOHHOM BH/JIE€) MAITUHOCTPOUTEIHHBIX TPOU3BOICTB, X CUCTEM U CPEJICTB, B MEPOIIPHUATHUSAX 110
KOHTPOJIIO COOTBETCTBUS pa3pabaThIiBA€MbIX MPOCKTOB U TEXHUYECKON TOKYMEHTAIIUU JICHCTBYIOIINM
HOPMAaTUBHBIM JJOKyMEHTaM, O(hOpMIICHUH 3aKOHYCHHBIX TPOSKTHO-KOHCTPYKTOPCKUX padboT

3HaThb ~OCHOBBI TCXHHUKO-O3KOHOMHUYCCKOI'O aHaJIl3a ITPOCKTHBIX paCuCTOB
YMeTh - HHTCPIPETUPOBATbL OCHOBHBIC TCXHUKO-9KOHOMHWYCCKHEC ITOKA3aTCJINU IIPOCKTOB
BJIaI[eTI) - IIOHATUMHBIM amnmnapaToM TCXHUKO-9KOHOMHWYCCKOI'0 aHajin3a IMPOCKTHBIX

pacucToB

[TK-20 criocoOHOCTBIO pa3padaThIBaTh IUIAHBL, IPOTPAMMBI U METOJIMKH, IPYTHE TECTOBBIE
JIOKYMEHTBI, BXOJISIIIIME B COCTaB KOHCTPYKTOPCKOH, TEXHOJIIOTMYECKOM U AKCILTyaTallMOHHON
JOKYMEHTAIUH, OCYILECTBIIATH KOHTPOJIb 33 COOJIIOJICHIEM TEXHOJIOTHUECKON AUCITUTITNHBI,
HKOJIOTHUECKOM O€30MacCHOCTH MAIIMHOCTPOUTEIBHBIX TPOU3BOJICTB

3HaTh

- OTaIlbl IPOEKTUPOBAHKS U HAYYHOI'O UCCIIEIOBAHNUS;
- CTPYKTYpPY IIPOEKTa;

YMmern

- BBIIIOJIHATD JEATEIBHOCTD 110 IIPOEKTY B IPEAENIaX 30HbI OTBETCTBEHHOCTH;

- IPOBOJUTH CAMOAHAJIU3 YCIEIIHOCTH U PE3YIbTATUBHOCTU PELIECHUS MPOOIEMbI
[IPOEKTA; OMPEIEIATh U aHAIU3UPOBATh PUCKU IIPOCKTHBIX ONEPALIUNA

- hopMyIIMpOBaTh TEMY NPOEKTHON U UCCIIEA0BATEILCKOM pabOThI, TOKA3bIBATh €€
aKTyaJbHOCTb;

- COCTaBJIATh MHANBUAYAIbHbBIN IJIaH IPOEKTHOW U UCCIIE0BATEIBCKOM pabOTHI;
BBIJICJIATh OOBEKT U MPEAMET UCCIIEJOBAHUS;

Bnanets

- NOHATUMHBIM arraparom B o0iactu KOHTPOJI Ka4CCTBA IPOCKTHBIX onepaunﬁ;




4. CTpykTypa, 00bEM M coaep:KaHue TUCHUILINHBI (MOLYJI51)

OO0mmas Tpy10€MKOCTh TUCIUTIIMHBI COCTaBIAET 5 3aueTHhIX eauHuI] 180 aka. 4acoB, B TOM YHCIIC:

— KOHTaKTHas pabota — 16,3 akaj. 4yacos:

— aynuTopHas — 14 akaj. 4acos;

— BHEayIUTOpHas — 2,3aKa/l. 4acoB

— camocTosiTenbHas pabora — 155 akaj. yacos;
— MOJTOTOBKA K dK3aMeHy — 8,7 akaj. yaca
dopma aTTecTalMH - SK3aMEH

Pasznen/ rema
JUCLUIUINHBI

Kypc

AyauTopHas
KOHTaKTHAasI
pabora
(B akaj. yacax)

71a0. | mpaKT.
3aH.| 3aH.

Jlek.

CamocTosgTennpHas

paboTta cTyaeHTa

Buz camocTosTensHOM
paboTsl

dopMa TeKyIIEro
KOHTPOJIA yCIIEBAEMOCTH
u
IIPOMEKYTOUYHON
aTTecTaluu

Kon xommnerenmnun




11 OcHOBBI W  CTPyKTypa  IPOCKTHOM
NESTEIILHOCTH.

- IPUHIUIBI U TEXHOJOTHH, METOJIbI U CPE/ICTBA
CaMOOpTaHU3aIMHN U CaMOOOpa30BAHNUS;

- OCHOBBl H CTPYKTYPY CaMOCTOSITEIbHON
pa6OTBI, MPUHIUIIBI KOHCTICKTUPOBAHHWA YCTHBIX
COOOIICHNH, BIANETh KYJIbTYpOW MBIIUICHUS

CamocrosiTenbHOe
H3y4eHue yueOHoMn
nureparypsl. [lonroroska

ITposepka KP. 3ager ¢

OIIK-2, I1K-2, TIK-3,

CIIOCOOHOCTBIO K 0OOOIIEHHIO aHaJIN3 1/0,5U| 16 N
m ’ Y, ’ K MPaKTHYECKUM OLICHKOM. [1K-4, I1IK-5, T1K-20
BOCTIPUSATHIO HH(POPMAITUH;
3aHsaTUSIM. BEITIOT HEeHuE
- TEOPETUYECKHEC OCHOBBI TBOPUYECTBA B IMPOCKTE KP
pa3IMYHOTO BUJIA; ’
- cmocoObl W TpUéMBI OOMEHa HIeAMU U
nHpopManuei;
- IIPUHIAIIBI 00paboTku MaTepHaoB,
MUCbMEHHBIX U U300pa3uTEeIbHBIX HCTOYHUKOB
Hroro no pazaeny 1/0,51| 16

2.




2.1 Pa3HOBUAHOCTH METO/OB
INHCBMEHHBIX JOKYMEHTOB.
Opranuzanuio CIIPaBOYHO-MH(DOPMAITUOHHAS
JIeATEIILHOCTD.

- IPUHIUIBI U TEXHOJOTHH, METOJbI U CPE/ICTBA
CaMOOpraHU3aIK U CaMOOOPa30BaHHUS;

- OCHOBBl M CTPYKTYPY CaMOCTOSITEIbHOM
paboTHI, TPUHIUIBI KOHCIEKTHPOBAHHS YCTHBIX

myOIMKaIuu

CaMoCTOITEILHOE
u3yueHue yueOHoi
nuteparypsl. [loaroropka

OIIK-2, I1K-2, TIK-3,

COOOLICHUH, BIAAETh KyJIbTYpOH MBIIIICHUS 1/0,51| 17 K IIpaKTHICCKIM [TpoBepka KP.UBa‘IeT ° | [K-4, [IK-5, TIK-20
CIOCOOHOCTBIO K 0000IIEHUI0,  aHalIu3y, OLICHKOM.
3aHITHSIM. BBITIOTHEHME
BOCTIPHSATHIO HHPOPMALINH; KP.
- TEOPETUYECKHE OCHOBBI TBOPYECTBA B MPOEKTE
Pa3TUYHOTO BU/A;
- cnocoObl W mNpUEMBI OOMEHa HWICSIMH U
uHpOopManuei;
- TIPUHITATIBI 00paboTKn MaTepHaJioB,
MUCHbMEHHBIX U N300pa3UTEIbHBIX UCTOYHUKOB
Hroro no pazaeny 1/0,51| 17
3.
3.1 CamocrosiTenbHOe
[TpuHIMIIBI COCTaBICHUS TUIaHA TPOEKTA u3yuyeHue yuyeOHoil Tposepka KP. 3aver ¢
- mpaBwia O(QOPMIICHHS TPOEKTOB B 00JaCTH 1/0,51| 18 | murepatypsl. [logroroeka OLEHKOIH ITK-4, TIK-5, TTIK-20
MaIIMHOCTPOEHHUSI. K MIPaKTUYECKUM
- OCHOBBI U CTPYKTYPY IPOCKTHOH JIEATEITBHOCTH 3aHSTHSIM.
Hroro no pasneny 1/0,51| 18

4.




4.1 Ucnoap30Banue B HpOGKTHOﬁ JACATCIIb-HOCTH

CaMocTosSTeIIbHOE
U3Yy4YEeHHE yueOHOU
nuteparypsl. [loaroropka

[TIposepka KP. 3auer ¢

CAM, CAD, CAEIIO /o050 17 K MPAaKTHYECKUM OLIEHKOH. TIK-4, IIK-5, IK-20
3aHATUSIM. BBITTOT HeHue
KP.

Hroro no pazneny 1/0,51| 17
HToro 3a kypc 421 | 68
5.

CaMoCTOSTEIBLHOE

U3y4YeHUE yueOHOU
5.1 llpasuna 0hOpMICHAS IPOEKTOB B 061aCTH 2,5/11| 24 | muteparypsl. [TogroroBka 3auer. [1K-4, T1IK-5, T1K-20
MaIIHHOCTPOCHUS

K MTPaKTUICCKUM
3AHATUSM.

Hroro no pazaeny 25/1U| 24
6.

CaMocToSTEIBHOE

U3y4YeHUE yueOHOU
6.1 Trmsl oQopMueHMA M HOJATH TOTOBRIX 2,5/11| 21 | muteparypsl. [TogroroBka 3auer [1K-4, TIK-5, T1K-20
MIPOEKTOB;

K MTPaKTUICCKIM
3aHATHSIM.

Hroro o pazneny 25/1U| 21
7.

CaMocToSTEIBHOE

U3y4eHUe yuyeOHOI
7.1 IIpuHUMIIBL, 3AKOHEL B 06IACTH NATCHTHOIO 2,5/11| 21 | nmutepatypsl. [TogroroBka 3auer [1K-4, TIK-5, T1K-20

npasa B PO u 3a pybexom

K OIPaKTUYCCKUM
3aHATUAM.
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Hroro no pazneny 2,5/11| 21
8.
8.1 [IlaTeHTHBIE MCCIENOBAaHUSA C  LEIBIO CaMocTrosTenbpHoe
oOecIleueHrsT MATEHTHOW  YWUCTOTBI  HOBBIX U3YYCHHE yU4eOHOU
MIPOCKTHBIX PEIICHUN U UX MAaTEHTOCIIOCOOHOCTH 2,5/11| 21 | nmutepatypsl. [ToaroroBka 3auer [1K-4, I1IK-5, T1K-20
C oOmpeAciieHUEM ToKa3aTelield TEeXHHYECKOTO K IIPaKTUIECKUM
YPOBHS MPOCKTUPYEMBIX M3 3AHATUSM.
Hroro no pazneny 25/1U| 21
9.
9.1 Dk3ameH [1IK-4, T1IK-5, T1K-20
Hrtoro mo pasueny
HUtoro 3a Kypc 10/AN| 87 3a46T
OIIK-2,ITK-
Hroro no xucuunianne 14/6U| 155 3a4yer 2,J11IK-3,I1K-

4,ITK-5,ITK-20
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5 O6pa3oBare/ibHbIe TEXHOJIOTUH

1. TpapuuuoHHble 00pa3oBaTelIbHbIE TEXHOJOTUM OPHUEHTUPYIOTCS Ha OpPraHHU3aIHI0
00pa30BaTeNbHOTO  Ipoliecca, MPEANOiararllyl0 NpsAMYH  TPaHCIALMIO 3HAHUW  OT
npenoAaBaresnsi K CTyJIeHTY (IpeuMYILecCTBEHHO Ha OCHOBE OOBSCHUTEIbHO-WILUTFOCTPATUBHBIX
METOJIOB 00y4eHwUs). YueOHasi AeITeTbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBHSX, KaK MPABUIIO,
PENpPOIYKTUBHBIN XapaKTep.

@®opMbl yueOHBIX 3aHATHI C UCTIOJIb30BaHUEM TPAAUIIMOHHBIX TEXHOIOTHIA:

NudopmanonHas  Jekuuss —  [OCJIEIOBATEIbHOE  HU3JIOKEHUE  MaTepuaia B
JTUCITUTUIMHAPHON JIOTUKE, OCYIIECTBISEMOE MPEUMYIIECTBEHHO BEpOAIBHBIMU CPEICTBAMU
(MOHOJIOT TIperogaBaTers).

Cemunap — Geceia mpernoAaBaTeis U CTYACHTOB, 00CYKICHHUE 3apaHee MOArOTOBICHHBIX
COOOIIEHUH MO KaXJAOMy BONPOCY IUIAHA 3aHATUS C EAUHBIM JUIS BCEX IepeuHeM
pPEKOMEHAYEMOH 00s3aTeTbHON U IOTIOTHUTEIIEHON JIUTEPATYPHI.

[IpakTHueckoe 3aHATHE, MOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HaBBIKOB I10
IPEJJI0KEHHOMY aJIrOPUTMY.

JlaboparopHasi paboTa — opranuzanus yueOHoi paboThl C pealbHBIMU MaTepUAIbHBIMU U
WH()OPMAIMOHHBIMU OOBEKTAMHU, JKCIIEPUMEHTaJbHas paboTa C aHaJOTOBBIMHU MOJIEISIMU
pealbHbIX 00BEKTOB.

2. TexHonoruu MpoOIEMHOTO OOyUeHHUs — OpraHu3anus 00pa30BaTEIILHOTO TpoIlecca,
KOTOpasi MpeArnoaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3IAAHHME yYEOHBIX MPOOIIEMHBIX
CUTYAIMH IJIs1 CTUMYJIUPOBAHUSI aKTUBHOM MTO3HABATEIILHON JACSATEIHBHOCTU CTY/ICHTOB.

@DopMbl y4EOHBIX 3aHATUI C UCIIOIB30BAHNEM TEXHOJIOTUN MPOOIEMHOT0 00yUeHUS:

[IpakTndeckoe 3aHsTHE B (GopMe MPaKTUKymMa — OpraHu3anus Yy4eOHOW padoTHI,
HANpaBlIeHHAs Ha pelIeHHe KOMIUIEKCHOM yueOHO-TIO3HaBaTeNbHOM 3agaud, TpeOyromei ot
CTYyJICHTa TPUMEHEHHUS KaK HAyYHO-TEOPETHUYECKUX 3HAHUH, TaK M MPAKTUYECKUX HABBIKOB.

[IpakTHdeckoe 3aHATHE HA OCHOBE Keiic-MeTo/1a — 00yueHHe B KOHTEKCTE MOICTHPYyeMOn
CUTYAIIMH, BOCIIPOU3BOIAIICH pealbHbIC YCIOBUS HAYYHOU, TPOU3BOJCTBEHHOM, 00IIECTBEHHOM
nesitenbHOCTH. OOydaroniuecss MOJKHBI MPOAHATN3UPOBATh CHUTYAIMIO, Pa300paTbcs B CYTH
npoOJeM, IPETIOKUTh BO3MOXKHBIEC PEIICHHUS U BRIOpATh Jiydinee u3 Hux. Keicel 0azupytorcs Ha
pearbHOM (paKTHYEeCKOM MaTepHalie MY jke TPUOIMKEHBI K peabHOMi CUTyaIiH.

4. IHTepakTUBHbIE TEXHOJOTMU — OpraHU3alus 00pa30BaTENbHOIO MpoIecca, KOTopast
@opmMbl  y4eOHBIX 3aHATUA C HUCHOJIB30BAaHHUEM CHEIHAIM3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexiusi «oOpaTHOM CBSI3U» — JIEKIUS—TIPOBOKAIUS (M3T0KEHHE MaTepHhala ¢ 3apaHee
3aIJIaHUPOBAHHBIMU omuoOKamn), neknus-oecena, JIEKIUS-TUCKYCCHS,
JEKIUSA-TIPECCKOH(EPEHIIHS.

CeMuHap-IuCKycCcHsl — KOJUIEKTUBHOE OOCYXKIEHHE KaKOro-JIMOO CIIOPHOTO BOIPOCA,
npoOJieMbl, BBISIBICHHE MHEHHMHA B Trpynmne (MEXTpYIIOBOM IUANOr, JTUCKYCCHUS —Kak
CIIOp-IaJor).

5. MadopManinoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeNbHbBIC TEXHOJIOTHH — OpTaHU3aIUs
o0pa3oBaTeNbHOTO  IpoOIlecca, OCHOBAaHHAas Ha  NPUMEHEHHHM  CIeHUaIu3UPOBAHHBIX
MPOTPaMMHBIX CPeJl U TEXHUYECKUX CPEJICTB padOThI ¢ HHPOPMAITHEH.

@®opMbl y4eOHBIX 3aHITHH C HCIOJIH30BaHHEM HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI:

Jlexuus-Bu3yanu3anus — HW3JI0KEHUE COAEpkKaHMS CONMPOBOXKIAETCS Ipe3eHTaluen
(meMoHCTpaIel yueOHbIX MaTepUasoB, MPEICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CHCTEMaxX, B
T.4. WUTFOCTPATUBHBIX, TpahUUECKHX, ayTU0- U BUJIEOMATEPHUAIIOB).

[TpakTrueckoe 3aHsATHE B (hOpME IPE3EHTALUU — IIPEJICTABIEHUE PE3YIbTATOB MPOEKTHOM MIIH

HCCIICIOBATEIILCKOM ISATEIBHOCTH C UCTIOIB30BAHUEM CITCIIUATTM3UPOBAHHBIX MPOTPAMMHBIX
cpen.



6 YueOHO-MeTOAMUYECKOE OOecTieueHHe CAMOCTOSITEIbHOI Pa0oThl 00y4aO U XCS

I[Io mucuunimue «IIpoekTHass  [OEATEIBHOCTb»  INPEAYCMOTpPEHA  ayJuTOpHas |
BHEAYJIUTOpPHAs CAMOCTOSITEIbHAs paboTa 00yJarOIIMXCS.

AYI[I/ITOpHaSI CaMOCTOATCIbHAA pa60Ta CTYI[GHTOB npeunonaraeT BBIITOJIHCHUC
71a00paTOPHBIX pabOT HA TAOOPATOPHBIX 3aHATHSIX.

Tembl mpakTHUECKUX padoT.

«JIuTepaTypHbIi NOUCK»;

[IpoBecTu IMTEPATYpHBINA MOUCK 10 MPETIOKEHHON TEME.

«CpencrBa aBTOMATH3AIUM TPOEKTHPOBAHNS»;

Cozgate KMJI uepresxu B CAD Kommnac, AutoCad. IIpu BBIIOJIHEHHH BHE ayaUTOPHIA
YHHUBEPCHUTETA UCIOIb30BaTh OECIUIaTHBIEC y4eOHbIE BEPCUH.
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«OdopmiieHne npoexkTay;

3amaHus JAlOTCI B COOTBETCTBHM C TEKYIUIMMH KypCOBBIMH IIPOEKTaMH IO
COOTBETCTBYIOIIMM AucuMimimHaMm. Llenb 3amaHuii — CONpOBOXKIEHHE TEKYIIMX KypCOBBIX
IPOEKTOB U MOAroTOBKa K oopmiienuto BKP.

«ITaTeHTHBIN TTOUCKY;

CryneHraMm npeuiaraeTcsi IpOBECTH NMaTEHTHBIN OUCK I10 MPEUI0KEHHON TEME.

«Pa3paboTka TEXHOJIOTUYECKON U MTPOU3BOJCTBEHHON JOKYMEHTAIII

[Ipumep TEXHOIOTMUECKOTO aHAIN3a YepTexa JeTalln

13



f 10001 720000 367 001

Herans — Ban-mectepns (puc. 2), uzroropnsercs u3 jerupoBannoit cranu 18XIT'T 'OCT
4543-71 (C=0,17...0,23%; Si=0,17...0,37 %; Mn=0,80...1,10%; Cr=1,00...1,30 %;
Ti=0,03...0,09 %, S=0,035 %; P=0,035 %; Ni=0,30%; HB 157-207) u npoXoAauT TEPMUUIECCKYIO
o0paboTky. Tepmuueckas 06paboTka cTasieil ¢ MPOLEHTHBIM cojiepkanueM yriepoaa mexee 0,25
% TpeOyeT XUMUKO-TePMUYIECKON 00pabOTKU. B CBS3M ¢ TeM, YTO MOBEPXHOCTHAS TBEPAOCTbH 110
JUIMHE JeTalu pa3iudHa, TO HapsAdy C I[eMEHTaluued M OObEeMHOM 3aKaikoil HeoOXO0IuMO
OCYIIECTBUTh MOBEPXHOCTHYIO 3aKajJKy C HarpeBoM Tokamu Bbicokoil yactotel (TBY). [erann
MpaBWIbHON reomeTrpuueckoid ¢GopMbl ¢ rabapuTHeiMH pasmepamu @ 105 x 267 wu
OJTHOCTOPOHHHUM pacrojiokeHuem crymeneit @ 51, @ 60, @ 65 k6, @ 80 k6, @ 105; umeer
ueHTpanbHoe oTrBepctHe O 48 x 40, @ 58 H7 x 25. B COOTBETCTBUM C TE€XHOJOIMYECKUM
KJIaCCU(UKATOPOM paccMaTpuBaeMas JeTaib Bain-miectepHss OTHOCHTCA K Kiaccy BajloB C
dmanmamu [31]. Ierans o61agaet 10cTaToqHOM skecTKOCThIO (1/d=2,5), uT0 MO3BONIAET HA3HAYNUTH
PEKOMEHIyeMbI€ B CIIPABOYHOM JUTEpAType pekuMbl pe3aHus. 28 Puc. 2. Ban - mecrepus 29
Jerans Ban-mectepHst uMeeT 3youatslii BeHer (M=3,5 mm; Z=28), Ha @ 60 muis! (M=4,5 mMM;
Z=12), va @ 80 muuiel (M=5 mM; Z=14), KOTOpPBIE COOTBETCTBYIOT pa3Mepam, MpelyCMOTPEHHbBIE
'OCT 6033-80. Texuuueckue TpeOoBaHus: — paguanbHoe Ouenne @ 80 k6, @ 58 H7
OTHOCHUTENIbHO o0rmieil ocu He Oosee 0,05 MM; »TO0 obOecrmeunBaeTcsi 0OpaOOTKOM C OJHOU
YCTaHOBOYHOM 0a3bl, KOTOPOH OYIyT SIBIATHCS LIEHTPOBBIE OTBEPCTHS; — TBEPIOCTh MOBEPXHOCTH
neramn HRCD 52-62 obecnieunBaeTcs ieMEHTAIMEH C MOCIEAYIOIIEH HeTPEPhIBHON 3aKalKol B
neyu U 3akainkoi 3youarsix BeH1ioB TBY o tBepaoctu HRCD 56-62; — TBep0CTh MOBEPXHOCTH
Topua A Ha auamerpe 90 MM u Tpex otBepctuii M 12 (Bua K) B cocTosHMM mOCTaBKU
o0ecreynBaeTcsi MOCTPOCHHEM TEXHOJIOTHYECKOTro Ipolecca o0pabOTKM OTBEPCTUH Mocie
[EMEHTAIUH TIepe]] 3aKaJIKOW, OCTaBJIEHUEM MPUITycKa Ha IlyOuny nemenTanui (1,8...2,4 mm) Ha
quamerpe 90 MM M NIOCIEAYIOLIErO €ro CHATHS IOCHE€ LEMEHTAllMM Nepe] 3aKalKo; —
HIEPOXOBATOCTh MOBEPXHOCTEH: HamMeHbinas Ra=1,25 na @ 80k6 u @ 65k6 obecrieunBaercs
1OCJ€ 3aKJIKH — TOJBKO HapyXHbIM KpyrieiM numgosanuem (HRC»s >40); mepoxoBarocTh
Ra=2,5 na @ 51 u © 58 H7 obecneunBaercs mIM(pOBaHUEM; BHYTPEHHUN JAUAMETpP IIJIUIIEBOM
noBepxHocTu (ceuenne b-b — @ 70) ¢ mapamerpamu mepoxoBaroctu Ra=1,25 obecneunBaercs
nundoBanueM. Jletanps uMeer nBe nuiMileBbie moBepxHocTd (M =4,5;z2=12um=5;z=14)u
3yOuarsknii BeHen (M = 3,5; z = 28) cpe3aHHBIMU uepe3 ouH 3y0 u 3ybo3akpyrieHueM R7 (Bux B).
[InuieBbie MOBEPXHOCTH MOTYT OBITH 00paOOTaHbl TUCKOBBIMH MOAYJIbHBIMU MJIH YEPBSIYHBIMU
dpe3amu muamerpom He Oonee 80 MM (R 40 max). LleHTpasbHOE OTBEpCTHE CTYIEHYATOE:
orBepctue D 48 x 40 u @ 58H7 x 25 MM; /Ui BBIXOJla MHCTpYMEHTA (IUIM(OBAILHOTO Kpyra)
npeaycMoTpeHa KaHaBka D=5. Mexanudeckass oOpabOTka ee 3aTpyAHUTE]bHA, TaK Kak 3Ta
MOBEPXHOCTh PACIOJIOKEHAa BHYTPH JETalll M, CJIEJOBATEIbHO, HET CBOOOJHOTO JOCTyNa U
BbIX0a HHCTpyMeHTa. OcTajabHble 00pabaThiBaeMble MOBEPXHOCTU C TOYKH 3PEHHSI TOUHOCTH U
LIEPOXOBAaTOCTU HE MPEACTABISAIOT 3HAYUTEIBHBIX TEXHOJIOIMYECKUX TPYAHOCTEH, HMEIOT
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xopomiie 0a3oBble MOBEPXHOCTU ISl MEPBOHAYAIBHBIX OMEpAlii U TOBOJBHO MPOCTHI TO
KOHCTpYKIMHU. [ToBepXHOCTH BpalieHUsi MOTYT OBITh O0paOOTaHbBl HAa MHOTOPE3IOBBIX WU
PEBOJIBBEPHBIX CTAHKaX. THIIOBOM TEXHOJIOTMYECKHM IPOLIECC W3TOTOBJICHHUs AETACH Kiacca
BaJIOB C (hIaHIaMHd PEKOMEHJIYEeT CIICIYIOMUKA MapmpyT oOpaObOTKu: BHaudajge oOpadaThIBarOT
MOBEPXHOCTH MPHUHSATHIE 32 YCTAaHOBOYHBIE 0a3bl — 00paboTka oTBepeTus u dacku ¢ yriaom 300 ,
3alleHTPOBKAa BTOPOTO Topia. TokapHas (4epHOBas M YUCTOBas) 0OpabOTKa 3a J[Ba yCTAaHOBA B
neHTpax. CBepieHue oTBepcTHss U Hape3aHwe pe3pObl. [lnume- u  3y0oobpaboTka.
Xumuko-TepmMuueckas oopadorka. lllnudoBanne n okoHuaTeapHas 00padoTKa MUTUIEB U 3yObEeB.

«Il1aHupoBaHMe MPOEKTHBIX PadoT».

3ananue. [locTpoeHre MaTpuilbl OTBETCTBEHHOCTH UCIIOJIHUTENICH.

Marpuiia UICTIOJTHUTEIEH TPOEKTA

L{enp — 03HAKOMUTBCSI ¢ OCHOBAMU ITOCTPOCHISI MATPHIIBI OTBETCTBEHHOCTHU UCITOJIHUTEIICH.

DopMynupOBKa 3a/1aHUS

JlaTh XapaKTepUCTHKY OCHOBaM IOCTPOCHHS MaTPHIIbl OTBETCTBEHHOCTH MCIIOJIHUTEICH U
paccMOTpeTh TMOHATUS MOCTPOCHHS MATPHUIbl OTBETCTBEHHOCTH ucmonHutenei. I[loctpouts
MaTpPHIIBI OTBETCTBEHHOCTH UCTIOTHUTEIICH.

ANTOPUTM BBHITIOTHEHHSI MPAKTUYECKOTO 3a/1aHuUs

1. O3HAaKOMHUTBCS C TEOPETHUECKOM YACThIO MPAKTHYECKOTO 3aJaHus.

2. Ha ocHOBaHMM BBIMOJHEHHBIX NPAKTHUUYECKUX 3adaHUN 4, 5 3amOJHUTH MaTpPUILy
OTBETCTBEHHOCTH UCITOJIHUTEIIEH TTPOeKTa (Ta0IuIa)

KOMAHAA NMPOEKTA (MATPUUA OTBETCTBEHHOCTH)
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3aganue. OLEHUTH TPYIOEMKOCTh JJIS CIEAYIOIIET0 MPUHATOr0 00bEMa MPOEKTHHIX padoT
U TIOpSAKA MPOEKTUPOBAHUS 1I€XOB:

1. Pa3zpaboTka 3ajanus Ha mpoekTupoBanue. OnpeneneHne ONTUMaIbHON MOIIIHOCTH IieXa.

2. Pacuér nmpon3BOJACTBEHHON IPOTPaMMBI.

3. Bri60op BHJa 3arOTOBOK M MIPOEKTHUPOBAHNE TEXHOIOTUYECKHX ITPOLIECCOB.

4. Onpenenenue MOTPEOHOTO KOJIUYECTBA 0OOPYAOBAaHMS, BBIOOpP €r0 THIOB, COCTABJICHUE
cnenn(UKauy TEXHOIOTHYECKOH OCHACTKH.

5. Pacuér pabodero cocrara mexa.

6. Pacuér u BBIOOp TUIIOB TPAHCHIOPTHBIX CPE/ICTB.

7. Pacuér miomaneir 1 o00pyaI0BaHUS BCIIOMOTATEIBHBIX YJaCTKOB II€Xa U €Tr0 CIYXKO U
OBITOBBIX TTOMEIIIEHUH.

8. KoMITIoHOBKa 11€Xa ¥ PUBSA3KA €€ K MPOU3BOJCTBEHHOMY 3aHUIO.

9. IlnaHupoBKa pacHoJIOKEHUS OCHOBHOIO IIPOM3BOJACTBEHHOIO U TPAaHCIOPTHOTO
000opyToBaHuUs.

10. Pacuér moTpeOHOCTH B MaTepHajiax U BCEX BHIAX YHEPIHUU.
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11.Pa3paboTka cxembl ynpasieHus 1exa ¢ yuétom ACVIIL.

12. Pacyét TEXHUKO-2KOHOMUYECKUX ITOKa3aTeIeH 11exa.

KoneuHbIMU pe3yiabTaTaMu MPOCKTUPOBAHUS MAIIMHOCTPOUTEIBHOTO IPOU3BOJICTBA
ABIISIOTCS TPH MapameTpa:

- OTpeOHOe KoMmuecTBO obopynoBanus — C,

- HeoOXxoauMas oAb exa — S,

- He00X0AMMOE KOn4ecTBO padoueii cuisl — R.

«Iles1 MpoeKTHPOBaHNEe MALLIHHOCTPOUTEIHLHOI0 IPOU3BOACTBAY

Jns  ykazaHHOrO UW3JENHUsS MPOU3BECTH MPOEKTUPOBAHUE MAIIMHOCTPOUTEIHHOTO
IIPOU3BOJICTBA!

1. Pa3pabGotath Hambosiee paIMOHAIBLHBIA KOMIUIEKCHBIM TEXHOJIOTMYECKOWM IpoIece,
BKJTIOYAIOIIEHH B ce0sl TPAaHCTIOPTHBIE U BCIIOMOTaTeIbHbIE OTIEPAIIHU.

2. OmnpenenuTh NOTPEOHBIM KA4eCTBEHHBINM M KOJWYECTBEHHBIN COCTaB BCEX AJIEMEHTOB
IIPOM3BOJICTBEHHOTO ITPOLIECCa.

3. 3amaTh MPOCTPAaHCTBEHHOE BOIUIOIICHHWE IPOU3BOJCTBEHHOrO0 Mpollecca B
IPOMBIIIIEHHBIX 3/1aHUSAX U COOPYKEHUSX.

4. OnpeneneTb HEOOXOAUMYIO JJISl ATHX IeJIel BeJIMUNHY KalUTaIbHBIX 3aTpar.

Bo Bcex ciyuwasix, Kak IpHU NPOEKTUPOBAHUM HOBOIO 11€Xa, TaK U NpPHU PEKOHCTPYKLUU
MPOEKTUPOBIIMK JOKEH CTaBUTh MeEpel coO0OW M pemiaTh CIeAYIOUIME OCHOBHBIC 3a/1ayM:
YBEJIMUEHUE BBITYCKA MPOAYKLHUHU; YIy4dIIEHHE HCIOJIb30BaHUs OOOpYy/IOBaHUS; CHIKEHUE
TPYAOEMKOCTH W3JIENHI; COKpAIIeHHE TPY30IMOTOKOB W TPAHCIOPTHBIX IyTed; SKOHOMHUS
ioniaied, Kak Mpou3BOICTBEHHBIX, TAK U BCIIOMOIaTEIbHBIX; COKPALIEHUE POU3BOACTBEHHOTO
[UKJIA; YJIyYlIeHWe OpraHu3allid MPOU3BOJACTBA; YIy4YIIECHHE YCIOBUH Tpyla M TEXHHKH
0€30MacHOCTH.

BHeaynuTopHas caMocTosiTeIbHAsi padora o00y4aloIMXcsi IpeaycMaTpuBaeT
NMOAT0TOBKY pedepaToB, 10KJIAA0B U MPe3eHTAIHIA.

Temsbl pedepaToB, T0KIAI0B U MPE3EHTALUMI:

1. DOtanbl KOHCTpYMpPOBAHUS MAlllUHBI.

2. 3aKOHOMEPHOCTH U CBSI3U MPOLIECCOB MPOSKTHUPOBAHUS U CO3AaHUS MAIIHH.

3.  ®opmupoBaHUE CITYy)KEOHOTO Ha3HAYCHUS MAIIUHBI.

4. Cas3u B MalllMHE U B IPOU3BOJICTBEHHOM IIpoIlecce €€ U3roToBleHHs. BriGop BUI0B
CBSI3€M U KOHCTPYKTUBHBIX ()OPM HCIOJHUTENBHBIX TOBEPXHOCTEN MAIlIUHBI.

5.  Metozasl pa3pabOTKH TEXHOJOTHYECKOT0 IpOolecca U3rOTOBJICHHS MAIlIUH.

6. ®dopmupoBaHHE CBOMCTB MaTepHalia JICTall B MPOIIECCE N3TOTOBICHUS MAIIIHHEI.

7. JHoctwxeHue TpeOyeMod TOUYHOCTH (OpPMBI, pa3MepoB U  OTHOCUTEIHHOI'O
PacroJIoKeHUsI IOBEPXHOCTEH JIeTalld B MPOLIECCE U3TOTOBJICHUS.

8. IIpuHUMIBI TPOU3BOJACTBEHHOTO MPOIECCA U3TOTOBICHUS MAIIUH.

9. TlocnemoBarenbHOCTh pa3pabOTKM TEXHOJOTHYECKOTO TMpOIecca H3TOTOBJICHUS
MAIIHHBI.

10. Pa3paboTka TEXHOJIOTHYECKOTO IpoIiecca COOPKH MaIIUHBIL.
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7 OIIeHO‘lHLIe cpeacrea AJisd MpoBEeACHUSA l'lpOMe)KyT()‘lH()ﬁ aTTeCTallumn

a) [limanupyemble pe3ybTaThl 00yUeHHs U OIlEHOYHbIE CPEICTBA ISl NPOBEAECHUs] MPOMEKYTOYHON aTTeCcTAlNM:

CTpyKTypHBIii

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHo4HbIE CpeICTBA

KOMIIETEHINH

OIIK-2 CMOCOOHOCTBHIO pemaTh CTAHAAPTHBIE 3a4a4H NPO(ecCHOHAIBLHON JeATeIbHOCTH HA OCHOBe HH(MOPMAIMOHHOW M

Oubmorpaduueckoil KyJbTYpbl ¢ NIPpUMeHeHHeM UH(POPMANMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHI U C Y4€TOM OCHOBHBIX TPeOOBaHMA
HH(pOpManOHHOH 0€301aCHOCTH

3HaTh - TpUHOMIBI  00pabOTKM  MaTepHaloB, | 3a4eM IHcaTh 0030p JINTepaTyphI?
OUCbMEHHBIX M M300pa3u- TenbHBIX | YTO Takoe 0030p JuTepaTyphl?
HUCTOYHUKOB Kakosa 1ienp 0030pa murepaTypbi?

Kyna unet 0630p nurepatypsl B auriiome?

Temsl onpoca:

[Touck nuTepaTyphl MO KIOYEBBIM CIOBAM U ITUTaTaM
XpoHoJsioruueckasi CTpykrypa o03opa

Temaruueckas CTpykTypa o030pa

Teoperuueckas CTpykTypa o030pa

Berynnenue
OcHOBHas 4acTh
BriBon
Ymere ;aJS(iiﬁ:z;LH%?OBH " CTI;)ZI%?;I; I}j 3amanue «JIuTepaTypHbIid MOUCK) IO 3aJJaHHOM TeMe.
KOHCTIGKTHPOBATh  YCTHBIC COOBIICHHS, OHeHFTe U BeIOepHTe HCTOYHUKH J11 o030pa auTepaTyphl
JenaiiTe 3aMeTKH ¥ IUTUPYHUTE CBOM UCTOUYHUKH
abCTpaKTHO MBICIIUTh,  0000IIaTh, ONpe/Ie/iTe TeMbl i TPOGIEMbI
AHAIINPOBATE, BOCHPHIHMATE | e CTPYKTYpY Baliero o03opa JuTepaTypsl
UH(OPMALIUIO;
Bnanets - CIOCOOHOCTBIO K CaMOOpPraHU3alluU |
caM000pa30BaHMIO;

- OCHOBaMU CTPYKTYPOU CaMOCTOSTEIbHON
paboThl, HABBIKAMH KOHCIIEKTUPOBAHMS
YCTHBIX COOOIIEeHNUH, KYJbTYpOil
MBIIIJIEHUS CITOCOOHOCTRIO K 0000IICHHUIO,
aHAJIN3Y, BOCTIPUSATUIO HHGOpMAITUY;

[lonroroBka mJoKJIaa MO pe3yibTaTaM BBINOJIHEHHOTIO 3adaHus «JIuteparypHblil
TIOMCK»

IIK-2 cnocoOHOCTHIO MCHOJB30BATH METOAbl CTAHAAPTHBIX MCOBITAHUN 10 ONpeleJeHu0 (U3UKO-MEeXaHMYECKUX CBOWCTB U




CTpyKTypHBIi
DIIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OrneHouHBIE CpescTBa

TEXHOJOTrHYEeCKHX IMOoKa3aTeiel MaTepuaioB U IroToBbI

NMPOTrPECCUBHLIC METO/AbI IKCIIJIyaTalluH H3eaui

X MAaIIMHOCTPOMTEJIBbHBIX H3[l€.]1](lﬁ, CTAaHAAPTHBIC METOAbI UX INIPOCKTHPOBAHHUIA,

3HaTh

- METO/IbI IIPOEKTUPOBAHUS
(U3UKO-MEXaHUUYECKUX CBOICTB u
TEXHOJOTUYECKUX noKasaTeJseu
MaTepHUaJIOB u TOTOBBIX

MallIMHOCTPOUTCIbHBIX I/ISILCJ'II/Iﬁ

CAIIP kak 00beKT MpOEKTUPOBAHUS — 001IHe TToJIOKEeHUs. [[oHATHS: aBTOMAaTH3aIus

INPOCKTHPOBAHUS; OOBEKT TPOEKTUPOBAHUS; IPOEKTHOE pEIIeHUE; IPOEKT;
IPOEKTHUPOBAHUE;
BXOJIHbIE U BBIXO/IHbIE IaHHBIE; MOJIEH; IPOTPaMMHOE 00ecIIeYeHHUE.

OcHoBHble npuHUMIBl Opu co3gaHuun CAIIP — cucreMHOe €QUMHCTBO; THUIU3ALUS;
pa3BUTHE.

O6mue npusHaku coBpemeHHbIX CAIIP.

CocraB u crpykrypa CAIIP. Bunbl mojgcucreM (MpOSKTHPYOIINE, 00CITYKUBAIOIINE),
ux

[Tonsitue “Kommuiekc cpenctB aBTromaTuzupoBaHHoro mnpoektupoBanus (KCAII)”.
Hasnauenue

KCAIIL Buast KCAII (0630pH0). CTpYKTYpHBIE YaCTH KOMILJIEKCOB CPEJCTB.
[IporpammHO-MeTOAUYECKUE KOMILJIEKCHI (ITMK). Nx
[TpobGneMHO-OpHuEeHTHPOBAHHBIE

[IMK. O6bexTHO-0prueHTHpoBanHble [IMK.

O6mecuctemusie [IMK. Ux cocraB u Haznauenue. (Monurtopusie CY, CYB/],
MH(POPMALMOHHO-TIOMCKOBBIE CUCTEMBI, CPEICTBAa MAIIMHHOM IpadUKH, MTOACUCTEMBI
o0ecreyeHns JUalIoroBOro pexuma).

[Tporpammuo-texundeckue kommiekcs! (I1TK). Mx noapaznenenus. Haznauenue.
Brraucnurenbaeie cetu. Ux noapasaenenue Ha ypoBHu. HazHaueHune ypoBHE.

Bunsr obecrieuenuss CAIIP. Marematndeckoe u nH(GOpMaIlMOHHOE 00ecCTieueHue.
Bunger obecrieuenust CAIIP. IlporpammHOe 1 TMHIBUCTHYECKOE OOECIICUEHHUE.

Bunsr ob6ecnieuenuss CAIIP. TexHuueckoe, METOAMYECKOE M OpPraHU3ALMOHHOE
obecrnievyeHue.

Knaccugukarus CAIIP. Llens knaccudpukanuu. Knaccugpukanus no tumny o0beKTOB
MIPOEKTUPOBAHUS U PA3HOBUIHOCTH OOBEKTOB ITPOEKTHPOBAHHUS.

Knaccugpukanuss CAIIP mo cinoXHOCTH OOBEKTa HPOEKTHPOBAHUS M IO YPOBHIO
aBTOMAaTHU3alNH

IMOABUIEIL.

Knaccugukanuss CAIIP 1mo KOMIJIEKTHOCTH TNPOEKTUPOBAHM, IO BBITYCKAa€MbIM
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CTpyKTypHBIi
DIIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OrneHouHBIE CpescTBa

MPOEKTHBIM

JIOKYMEHTaM U UX KOJIUYECTBY.

Knaccudukammst CAIIP 1o uucimy ypoBHEH B CTPYKTYpE TEXHOJIOTHYECKOTO
oOecreyeHus 1 1o

OPUEHTUPOBAHHOCTU MPOEKTUPOBAHHUS.

CAIIP koncrpyupoBanus m3nenuit (CAD — Computer Aided Design and Computer
Aided

Engineering). [Ipumeps! nporpaMM, Ha3HauCHHE.

TEXHOJIOTUHI

U3TOTOBJICHUS

(ABTOMaTU3UPOBAHHBIE

CUCTEMBbI

TEXHOJOTUYECKON

noaroToBku mpousBozictea — Computer Automated Process Planning (CAPP), and
Computer

Aided Manufacturing (CAM), and Computer Aided Quality Control (Cuctemsr
yIpaBiIeHUS

kauectBoM), and Production Planning System (PPS) — poccuiickuit anamor ACVII).
Ha3nauenue. [IpumMepsl mporpaMm.

[Tonstue wunrterpaumm CAIIP. Cxema mnonnoit muTerpaumu (Computer Integrated
Manufacturing

Hepapxust mpomecca NpoekTUpoBaHus. Mepapxuueckne  ypoBHU.  YPOBHHU
abcTparupoBaHus U

ACIEKThI IPOEKTUPOBAHMSL.

Opranuzanus npoiecca npoektupoBanus. CeTeBas MoJIeb MTPoOLIecca MPOSKTUPOBAHUS
(moka3aTh cXeMy CETEBOU MOJIEIN).

TexHonoruueckas cxema mpouecca NpoeKTUpoBaHUs. OCHOBHBIE  TMOHSTHS

(uHpOpMAITOHHBIE
MHOECTBA, II1a0JI0HBI, KJIACCHI COCTOSHUSA).
[IpoexTupoBanue anmnapaTHO-MPOrPaMMHOIO KOMILIICKCA

MH(OPMalOHHO-BbIUNCIUTEIbHON
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CTpyKTypHBIi

DIIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OrneHouHBIE CpescTBa

KOMIIETEHIIUH
cucremsl (AIIK UBC).
Cucremorexuudeckas nesrenpHOCTh Tpu co3ganuu CAIIP. PabotocnocoOHOCTS,
Ka4ecTBO
¢ynkunonupoBanuss u >pdextuBHocTs CAIIP. Ilonstue “Mertacucrema”. OOmmme
HOJIOKEHHUS.
Tuns! npoexktupoBanust CAIIP (uHauBUYyanbHOE, TUIIOBOE), U X Ha3HAYCHHE.
MaremaTtnueckoe mozenupoBanue npu co3ganuu CAIIP. ITlonstue ‘“‘apexBaTHas
MOJIEND .
[TpeumymiecTBa MaTeMaTHUECKOT0 MOJICIMPOBAHUS.
Buapl Mmarematnyeckux mozeneil. @yHKINOHATBHBIE MOJICNHN, HX XaPaKTEPUCTUKA U
Bunsl marematnueckux mopenei. CTpyKTypHbIE MOJENH, MX XapaKTepUCTHKAa U
Ha3HaYCHHE.

YMetb - IPOEKTHPOBATH roroBele | «OdopmiieHne MPOEKTaY;

MAalIMHOCTPOUTCIIbHBIX U3CINA

3ajaHusi JAlOTCS B COOTBETCTBUM C TEKYIUMMH KYPCOBBIMH IIPOEKTaMHU 11O
COOTBETCTBYIOIIMM AucuuIiMHaM. llenp 3amaHuii — CONPOBOXKIECHHE TEKYILIMX
KYPCOBBIX ITPOEKTOB U MOATr0TOBKa K opopmiiennto BKP.

«IlaTeHTHBIN TOUCKY;

CryneHrtaMm npejiaraeTcsi IpOBECTH NMaTEHTHBIN MOUCK 10 MPEUI0KEHHON TeEME.
«Pa3paboTka TEXHOIOTUYECKON U MTPOU3BOICTBEHHOMN TOKYMEHTAIUN»

IIpuMep TEXHOIOTMYECKOTO aHAIM3a YEPTEkKA JETAIH
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CTpyKTypHBIi
DIIEMEHT
KOMIIETEHIINH

[Tnanupyemblie pe3yabTaThl O0yUeHUS

OrneHouHBIE CpescTBa

]
1 'l‘. [ ] {
25 K1 . XY
/‘_—‘—7\=.,_L '
; 1000 720000367 001
P AV t i - BB RETN . -. 7

Hertans — Ban-mectepust (puc. 2), u3rotomisieTcss u3 jerupoBanHon cramu 18XI'T
'OCT 4543-71 (C=0,17...0,23%; Si=0,17...0,37 %; Mn=0,80...1,10%;
Cr=1,00...1,30 %; Ti=0,03...0,09 %, S=0,035 %; P=0,035 %; Ni=0,30%; HB 157-207)
U TIPOXOJIUT TEPMHUUECKYIO 00paboTKy. TepMuueckas o0padoTka cTasieil ¢ MpOIeHTHBIM
coaepxanueM yriaepona menee 0,25 % TpebyeT XuMUKO-TepMUUYECKON 00paboTku. B
CBSI3U C TEM, YTO MOBEPXHOCTHAS TBEPAOCTH MO JJIMHE JIE€TAIU pa3lInyHa, TO HAPSALY C
[EMEHTAallMe U OO0BEMHOM 3aKaJKOW HEOOXOIMMO OCYIIECTBUTH MOBEPXHOCTHYIO
3aKalIky C HarpeBoM TokaMu BbicOkodM dYacTtoTel (TBY). [letans mnpaBuibHOMN
reoMeTpuueckor Gopmbl ¢ rabaputHeIMU pazmepamu @ 105 x 267 u 0THOCTOPOHHUM
pacrionoskeHreM crymneneit @ 51, @ 60, @ 65 k6, @ 80 k6, @ 105; umeer neHTpabHOE
otBepctrie @ 48 x 40, @ 58 H7 x 25. B COOTBETCTBHHM C TEXHOJOTHYECKUM
KIIacCCU(UKATOPOM paccMaTpuBaeMas JeTalb Bain-miectepHsi OTHOCHTCA K Kiaccy
BajioB ¢ (imanmamu [31]. Jeranp obmamgaer gocrarounoi skectkoctsio (1/d=2,5), uro
MO3BOJISIET HA3HAUYUTh PEKOMEH]IyEMbIE B CIIPABOYHOM JUTEPATYPE PEKUMBI pe3aHUsl.
28 Puc. 2. Ban - mectepus 29 Jletanp Baj-mecTepHs UMeeT 3youaTeiid BeHer| (M=3,5
mm; Z=28), Ha @ 60 numiel (M=4,5 mm; Z=12), Ha @ 80 numnel (M=5 mm; Z=14),

21




CTpyKTypHBIi
DIIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OrneHouHBIE CpescTBa

KOTOpPBIE COOTBETCTBYIOT pazMmepam, npeaycMmorpennubie ['OCT 6033—-80. Texnuueckue
TpeboBanus: — paauansHoe Ouenue @ 80 k6, @ 58 H7 otHOcHTenbHO 00IIeH ocu He
6onee 0,05 mm; 310 obOecmeumBaeTcsi 0OpabOTKOW C OAHOW YCTaHOBOYHOW Oa3kl,
KOTOPOH OYyIyT SBISITHCS LIEHTPOBBIE OTBEPCTHS; — TBEPAOCTh MOBEPXHOCTU JIETAIIU
HRCD 52-62 obecnieunBaeTcs 1ieMEHTAIMEH ¢ TTOCIEYIOIIEH HEMPEPhIBHOMN 3aKaIKOM
B TIeUd | 3aKaiikoi 3y0uareix BeHoB TBUY no tBepmoctn HRCD 56-62; — TBepaocTh
MOBEpPXHOCTH Topua A Ha guamerpe 90 MM u Tpex orBepctuii M 12 (Bum K) B
COCTOSIHUM TIOCTaBKH OOECHEeUMBACTCS IOCTPOCHHEM TEXHOJIOIMYECKOro Iporiecca
00paboOTKK OTBEPCTHI MOCIIE [IEMEHTALIUU TIepe]] 3aKaJIKOM, OCTaBJICHHEM MPUITYCKa Ha
riyouny nuemenrtanu (1,8...2,4 mm) Ha quamerpe 90 MM U MOCIEAYIONIETO €T0 CHATHUS
nociie HeMEHTAINK Tepe]] 3aKalKoi; — IIepOXOBATOCTh MOBEPXHOCTEN: HaWMEHbIIIas
Ra=1,25 na @ 80k6 u @ 65k6 obecneunBaeTcs Mocje 3aKalKH — TOJBKO HAPYXHBIM
kpyribiM nummdosanueM (HRC» >40); mepoxoBatocts Ra=2,5 na @ 51 u @ 58 H7
obecrieunBaercsi UUTM(OBAHWEM; BHYTPEHHHH JHAMETP ILIMIEBOH IOBEPXHOCTH
(ceuenune b-b — @ 70) ¢ mapamerpamu mepoxoBatoctd Ra=1,25 obecneunBaeTcs
nuidoBanueM. [letans uMeeT ABe HUTHIeBbIe moBepxHOocTH (M =4,5;2=12um=5;z
= 14) m 3yOuarenii Benenm (M = 3,5; z = 28) cpe3aHHBIMH dYepe3 OJIUH 3y0 U
3yoozakpyrinenuem R7 (Bua B). IllnuiieBbie moBEpXHOCTH MOTYT OBITH 0OpaOOTaHBI
JTUCKOBBIMHM MOJYJIBHBIMH WJIM YEpBSYHBIMU (ppe3amu quameTpoM He 6osee 80 mm (R
40 max). LlentpanbHoe oTBepcTHE cTyneH4aroe: oTBepeTre O 48 x 40 u @ 58H7 x 25
MM; JUIs BBIXO/1a HHCTpYMeHTa (HUT(OBaIIbHOTO Kpyra) mpeaycMoTpeHa kanaBka b=5.
Mexannueckasi 00paboTKa ee 3aTpyJHUTENbHA, TAaK KaK 3Ta TOBEPXHOCTh PACIIONOKEHA
BHYTpPH JICTAJIN |, CJIEI0BATEIHHO, HET CBOOOIHOTO JIOCTYIAa M BBIX0JIa HHCTPYMEHTA.
OcranbpHble  0OpabaThiBaeMble TIOBEPXHOCTH C TOYKM 3PEHUS TOYHOCTH H
[IEPOXOBATOCTH HE TMPEJICTABISIOT 3HAYUTENBHBIX TEXHOJOTHYECKUX TPYIHOCTEH,
UMEIOT XOpolue 0a30Bble MOBEPXHOCTHU I MIEPBOHAYAIBHBIX ONEPALUil U TOBOJIBHO
IpocThl MO0 KOHCTpyKIuu. [loBepxHOCTH BpalieHuss MOTyT ObITh 00paboTaHbBl Ha
MHOT'OPE3IOBbIX WJIM PEBOJBBEPHBIX CTaHKaX. THIOBON TEXHOJIOTMYECKHH IMpolecc
M3TOTOBIICHHS J€TaJeH KJlacca BAJIOB ¢ (pIIaHI[aMH PEKOMEHTYEeT CIIeIYIOIINN MapIpyT
00paboTKU: BHauae 00pabaThIBalOT MOBEPXHOCTH MPHUHSTHIE 32 YCTAHOBOYHBIE 0a3bl —
o0OpaboTka otBepctus U acku ¢ yriaom 300 , 3aleHTpoBKa BTOporo topua. TokapHas
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CTpyKTypHBIi

HIIEMEHT [Tnanupyemblie pe3yabTaThl 00y4eHUs OrneHouHbIE CpEACTBA
KOMITCTCHITHH
(uepHOBas ¥ YMCTOBas1) 0OPabOTKA 3a JBa YCTAaHOBA B IIeHTpax. CBEpIICHUE OTBEPCTHS H
Hape3zaHue pe3bObl. Lllnmie- u 3y0000paboTka. XMMHKO-TepMHUECKas 00paboTKa.
[lInmudoBanme n okoHUYaTENbHAsT 00pabOTKA IIJTUIIEB U 3yObEB.
Brnaners - METOAaMHU npoekThupoBanus | 3aganue «CpeacTBa aBTOMATH3AIMHU POEKTHPOBAHUS;
(UBUKO-MEXaHUIECKUX CBOMCTB u | Cozmate KM/ yepresxu 8 CAD Kommnac, AutoCad. IIpu BeIOJHEHHH BHE ayIUTOPHI
TEXHOJIOTUIECKUX noKasaresel | YHUBEpCUTETa HCIIOJIb30BaTh OECILIaTHBIE YueOHbIE BEPCHU.
MaTepUaoB u TOTOBBIX | D e sa s e S o 55 oo pin —
MalIMHOCTPOMTEIBHBIX U3IEIUA T O, O T T e
5l

BE

Theis
s Bt s s Bt

| —— ) o W0 ot — 7 |

OBJ'Ia,I[eHI/IC - MCTOAAMU TIPOCKTUPOBAHUA (I)I/I3I/IKO-MCX3HI/I‘-ICCKI/IX CBOMCTB H
TEXHOJIOTHYSCKHNX ITOKa3aTeleh MaTr€pruajioB MW TOTOBBIX MAIIMHOCTPOUTCIBbHBIX
I/ISI[CJ'II/Iﬁ PCATU3YHOTCS ITPU BBITTOJITHCHUH 33,HaHHPII>i ¢ unioas3oBanuem CAD cucrem.

b e A ————

ITK-3 cnnoco0HOCTHI0 y4aCTBOBATH B NOCTAHOBKE 1ieJIeil MPoeKTa (IPOrpaMMsl), ero 3aa4 MpHu 3aJaHHbIX KPUTEPHUSIX, LeJeBbIX (PYHKIHAX,
OrpaHUYeHHsIX, pa3padoTKe CTPYKTYPhI HX B3aUMOCBsI3el, onpeae/ieHHU IPHOPUTETOB pPellieHHs 3a/1a4 ¢ Y4eTOM NPaBOBbIX, HPABCTBEHHBIX

aCNMeKTOB NMPo

hecCHOHAJIBHOM 1eATeJIbHOCTH

3HaTh

- I[paBujia TIOCTAHOBKH meiaed u 3agay ’ IlousTue «IPOCKT» U €TI0 ONPCACIICHHUC.
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CTpyKTypHBIi

HIIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OrneHouHbIE CpEACTBA
KOMIIETEHIIUH
IPOEKTa; MOJENU JKU3HEHHOro uukia| CyIHOCTh «YyHOpaBICHHsI NPOEKTaMu». ba3oBble BapHAaHTBl CXEM YIPABICHUS
IPOCKTA; MPOCKTaMH.
[TpennoceIky NPUMEHEHUS TUCLMITIIMHBI «YIIPABICHUE IPOSKTaMU».
CpaBHeHre QYHKIUH TPaIUIIMOHHOTO U IIPOEKTHOTO MEHEKMEHTA.
@OyHKIMH TPOEKTHOIO MEHEPKMEHTA U UX XapaKTepUCTUKA.
Knaccugukarus TUIIOB IPOEKTOB.
Llenb 1 cTparerus npoexTa.
IIpOEKTHBIN LMK
YMethb - (opmynupoBaTh Beayllylo Ipobiemy, | «Lleqn nmpoeKTHpoOBaHNe MAIIHHOCTPOUTEIHLHOTO MPOU3BOACTBA»
HAXOJUTh IYTH €€ PEIICHUS; Jis  yKkazaHHOTO W3AETHs TPOM3BECTH INPOCKTHPOBAHUE MAIIMHOCTPOUTEIHHOTO
- BBIOMPATBH 1IeJIU U 33]]a4 IIPOEKTa; IPOM3BOJICTBA:
1. Pa3zpabotars Haubosiee paliOHaIbHbINA KOMIUIEKCHBIN TEXHOJIOTMUYECKOUH MpOoLecc,
BKJIIOYAIOLEHH B ce0sl TPAaHCIIOPTHBIE U BCIIOMOTaTeIbHbIE ONEPaLHH.
2. Onpenenuth NOTPEOHBIN KaYeCTBEHHBIN M KOJIMYECTBEHHBIN COCTAB BCEX DJIEMEHTOB
IIPOM3BOJICTBEHHOTO MpoLIEcca.
3. 3agath TNPOCTPAHCTBEHHOE BOIUIONIICHHWE IPOHM3BOJCTBEHHOTO IIpoliecca B
IPOMBIIIICHHBIX 3[JaHUAX U COOPYKEHHSX.
4. OnpesneneTb HEOOXOAUMYIO JJIsl ATUX 1eJIel BEIMUNHY KalUTaIbHBIX 3aTpar.
Bo Bcex cimyyasix, Kak Ipu MPOEKTUPOBAHUM HOBOTO 11€Xa, TaK M IMPU PEKOHCTPYKIMH
MPOSKTHPOBIIUK JODKEH CTaBUTHh IEpe] COOOH M pemaTh CIEAYIOIINE OCHOBHEIC
3aJjauyd:  yBEJIMYEHHE  BBIIYCKA  MPOJYKLUMHU;  YIYUYIIEHHE  HCIOJIb30BAHUS
000pyIOBaHUS; CHU)KEHHE TPYHOEMKOCTH H3IENUi; COKpAIleHHE TPY30MOTOKOB H
TPAHCHOPTHBIX IyTeH; SKOHOMHUS IUIoUIaJell, Kak IpPOU3BOACTBEHHBIX, TaK U
BCIIOMOTATENbHBIX;  COKpAllleHHe  IMPOW3BOJACTBEHHOTO  I[HKJIA;  yJIydIIeHHe
OpraHu3alliy MPOU3BOICTBA; YIYUIIEHHE YCIOBUN TPYa M TEXHUKU O€30MaCHOCTH.
Bnanets - CIOCcOOHOCTBIO  ydyacTBOBaTh B |3amanue. OLEHUTh TPYAOEMKOCTb JJIS CIEIYIOLIEro MPUHATOr0 00BbEMa MPOEKTHBIX

ITOCTaHOBKE LIEJIEN IPOEKTa

paboT U MopsiiKa MPOEKTUPOBAHMUS LIEXOB!

1. Pa3zpabotka 3amanus Ha npoekTupoBanue. OmnpeaesieHne ONTUMAIbHON MOIIHOCTH
nexa.

2. Pacy€t npon3BOICTBEHHOI IPOrpaMMBl.

3. Bp16op BHJ1a 3arOTOBOK M MPOEKTUPOBAHNE TEXHOJOTHYECKUX MTPOIECCOB.
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CTpyKTypHBIi
DIIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OrneHouHBIE CpescTBa

4. OmnpeneneHue MOTPEOHOr0 KOJWYECTBA OOOPYIOBaHUsA, BHIOOP €ro THIIOB,
COCTaBIICHUE CrieNU(DUKAIINH TEXHOJIOTHIECKOH OCHACTKH.

5. Pacuér pabodero cocrapa mexa.

6. Pacuér u BbIOOp TUIIOB TPAHCIIOPTHBIX CPEJICTB.

7. Pacuért momasei u 000py10BaHUs BCIIOMOTATEIIbHBIX YUYaCTKOB 11€Xa U €T0 CIYXO0 1
OBITOBBIX ITOMEIICHUH.

8. KommnoHoBKa 11exa 1 mpuBsi3Ka €€ K MPOU3BOJCTBEHHOMY 3aHHIO.

9. IlmanupoBKa pACIONIOKEHUS OCHOBHOTO IPOM3BOACTBEHHOTO M TPAaHCIOPTHOTO
00opynoBaHusl.

10. Pacuér moTpeOHOCTH B MaTepHajiax ¥ BCEX BHIAX YHEPTHUU.

11.Pa3paboTka cxemsl ynpasienus nexa ¢ yuétom ACVYIL.

12. PacuéT TeXHMKO-2KOHOMHMYCCKHUX ITOKa3aTelIeH 1exa.

KoneunbiMu pe3ynbTaTaMi MPOEKTUPOBAHMS MAIIMHOCTPOUTEIHLHOTO MPOU3BOICTBA
SBJISIIOTCS TPU TTapaMeTpa:

- oTpebHOoe KonruecTBO obopynoBanus — C,

- HeoOXoauMas IUIoIAAh exa — S,

- HEOOXO0IMMOE KOJIMYeCTBO paboueil criibl — R.

IIK-4 cnmocoO0HOCTBLIO yYdyacTrBoBaTb B pa3pa60TKe IMPOCKTOB u3aeaui MAaIIMHOCTPOCHUSI, CPEACTB TEXHOJOI'HY€CKOr0 OCHAICHUS,
ABTOMATH3AllHU U TUATHOCTUKU MAIIHHOCTPOUTEJIbHBIX NPOU3BOACTB, TEXHOJOTHYECCKHUX IPOLECCOB UX M3IOTOBJICHUA U MOJACPHU3AlIUHA C
YYE€ETOM TEXHOJOTHYECKHUX, IKCIUIYATAHOHHBIX, I3CTETUYCCKUX, IKOHOMHUYECCKHUX, YIPABJCHYECCKUX INAPpAMETPOB M HCIOJb30BaAHUEM
COBPEMEHHBIX I/IH(l)OpMaIII/IOHHbIX TEXHOJIOTHI U BHIYUCJIUTEIbHOM TEXHUKHU, A4 TAKIKE Bblﬁl/lpaTb ITH CPpEACTBA U NMPOBOAUTDL JUAIHOCTUKY
00LEKTOB MAIIMHOCTPOUTEC/ILHBIX IPOU3BOJACTB C IPUMECHCHUECM H606X0)II/IMI>IX METOJI0B M CPEACTB aHaJIu3a

3HaTh

- 3HaThb TUNBl O(OPMIIEHUS U NOJIAYU
TOTOBBIX IIPOEKTOB;

- Pa3HOBHUJHOCTH METOJOB IyOIMKAIIU
NUCbMEHHBIX JIOKYMEHTOB, OpPIraHU3ALHI0
CIPaBOYHO-UH(POPMAITMOHHON
JESATEIILHOCTH,

IToacuctemsl ynpaBieHUs IPOESKTaMHU.

Pa3paboTka koHmenuuu npoekTa: (OpMUPOBAHHUE HJIIEU IMPOEKTA, MpeABapUTEIbHAS
npopaboTKa Imeyiel W 3ajad MPOEeKTa, MPEABAPUTEIIBHBIN aHAIH3 OCYIIECTBISIEMOCTH
MPOEKTa, XOAaTaliCTBO O HAMEPEHUSX.

Hpe}II/IHBeCTI/IHI/IOHHaﬂ (1)333 HpOGKTaI Hpe)II/IHBeCTI/IHI/IOHHBIe HCCIICO0BaHUsI,
MPOEKTHBI aHamu3, OIEHKAa J>KU3HECIOCOOHOCTH W (UHAHCOBOH peann3yeMOCTH
MPOEKTA, TEXHUKO-IYKOHOMHUYECKOe 000CHOBAaHWE MTPOEKTa, OM3HEC-TIIaH.
OpranuzanuoHHbIe CTPYKTYPHI YIIPABIECHUS MPOSKTAMHU.

ITonsiTie oduca mpoekTa, OCHOBHbIE MPHUHIMIIBI MPOEKTUPOBAHMSI U COCTaB oduca
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KOMIIETCHIIMH
IIPOEKTA.
OCHOBHBIE PUHIUITBI OPraHU3alU BUPTYaATbHOTO O(rca MPOEKTa.
VcTouHuKM U opranu3aloHHble (popMbl pUHAHCUPOBAHUS POEKTOB.
Opranuzanus IpoeKTHOTO (PMHAHCHPOBAHUSI.
MapkeTHHr npoexra.
Pa3zpaboTka npoeKTHOM JOKYMEHTAIIUH.
DKclepTU3a IpoeKTa.
OCHOBHBIE TIPUHIHIIBI OIIEHKH 3()()EKTUBHOCTH HHBECTHIIMOHHBIX TIPOCKTOB.
Hcxonuble nanHble A pacueTa 3 (HEeKTHBHOCTH MHBECTUILIMOHHBIX IPOEKTOB.
OcHoBHBIE TIOKa3aTenH 3PPEKTUBHOCTH MTPOEKTA.
Onenka 3¢ (HeKTUBHOCTH MPOEKTA.
BrusiHue pucka M HeONpeIeIeHHOCTH MPH OIleHKe (P (HEKTUBHOCTH MPOEKTA.
VYnpaBiieHue CTOUMOCTBIO IIPOEKTA.
KoHTpoub 1 perynupoBaHue npoeKTa.
3aBepuIeHNE TPOEKTA.
YmeTh - odopmiaATh U TonxaBaTh roToBble | COCTaBUTh KAapTy-MHCTPYKLHUIO NIl IPOBEACHUS NMPOEKTHOM padoThl MO yKa3aHHOU
IIPOEKTHI; JUCLIUIINHE.
- WCIIOJIb30BaTh B CBOEH JesATenbHOCTH | COCTaBbTE IUIAH-OMOPHYIO CXEMY IO MPEATI0KEHHOMY TEKCTY.
PasHOBUIHOCTH MeTOJ0B  MyOnukanuu | COCTaBUTh CIEHUAIN3UPOBAHHYIO aHHOTALMIO K MIPEJIOKEHHON CTaThe
MUCHbMEHHBIX JIOKYMEHTOB; CocTaBUTh KOHCIIEKT I10 NMPEATI0KEHHOMY TEKCTY.
- JIOTUYECKH CTPOUTh NUCBMEHHYIO MU | ONpenenuTs BUABI NPEIJIOKEHHBIX aHHOTALINM.
YCTHYIO pE€Ub; Haiitu ommbku B oopMiieHUH TIPeAJIOKEHHOTO pedepara.
PaboTa ¢ TeKCTOM (BBIAEIUTH CMBICIOBBIE YAaCTH TEKCTa, 03arjaBUTh, 3a/1aTh K HUM
BONPOCHI, BBIMHUCATh UTATHI U3 TEKCTA C MPaBIIBHBIM 0)OPMIICHUEM).
Bmanets - NpUHOMIAMH O00paboTKM MaTepHuaios, | «[lnaHumpoBaHue MPOEKTHBIX PadoT».
MIMCbMEHHBIX u n300pasutenbHbIX | 3aganue. [loctpoeHre MaTpuUIlbl OTBETCTBEHHOCTH MCTIOJIHUTENEH.
UCTOYHUKOB, TuUNamMu odopMieHHus U | MaTpuiia UCIIOJIHUTENEH POeKTa
110/1a4¥ TOTOBBIX IPOEKTOB; Ilenb — O3HAKOMHUTBCS C OCHOBAMM IIOCTPOEHHMS MaTpUIbl OTBETCTBEHHOCTH
- Pa3sHOBUAHOCTSIMH  MAaTE€pHaOB U | HCIIOJHUTENEH.
MHCTPYMEHTOB IIPOEKTUPOBAHMUS B | DOpMyIMpOBKa 3a1aHUs
M3y4aeMoil criennann3aniy; JlaTb  XapaKTepUCTHKYy OCHOBaM IIOCTPOEHHS  MaTpHIbl  OTBETCTBEHHOCTHU
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- opraHu3anuei pabouyero NpoCTpaHCTBa;

- MeronaMu 00paboTKH coOpaHHOTO
MarepHana; HPENCTAaBICHUEM O
nopThomo;

WCIIOJIHUTEJIE M pacCMOTPETh MOHATUSA IOCTPOCHUS MATPUIBI OTBETCTBEHHOCTH
ucnosaurelei. [loctpouts MaTpuibl OTBETCTBEHHOCTH UCIIOJHUTEIIEH.

AJITOPUTM BBINIOJHEHHS TPAKTUYECKOTO 3aJaHUS

1. O3HAaKOMHUTBCS C TEOPETHUECKOM YACThIO MPAKTHUYECKOTO 33 JaHusl.

2. Ha ocHOBaHMM BBINOJHEHHBIX MPAKTUYECKUX 3adaHui 4, 5 3aMO0JHUTH MATPUILY
OTBETCTBEHHOCTH UCITOJIHUTEIIEH TPOEKTa (Ta0IuIIa)

KOMAHAA MNPOEKTA (MATPHUUA OTBETCTBEHHOCTH)
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: 3
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B - MnO; M — nHEOOMNIYET © - COMBEUE Y ~ YIROOARET: K - naeapontmer; M . MONNTODY

INIK-5 cnoco0HOCTHIO

YyacTBOBaThH B IIPOBCACHUH MPEABAPUTECJIBHOI0 TEXHHUKO- IKOHOMHUYECKOIo aHa/iu3a IPOCKTHBIX PpPacd€ToB,

pa3padoTke (Ha OCHOBe JeHCTBYKIIHX HOPMATHBHBIX JOKYMEHTOB) NPOECKTHOW M padodeldi W IKCIIYATAHMOHHOH TeXHUYECKOM
AOKYMCHTaAlUH (B TOM YUCJI€ B IJICKTPOHHOM BI/IIle) MAaIIMHOCTPOUTEC/ILHBIX IPOU3BOACTB, UX CHCTEM U CPEACTB, B MEPONPUATUAX I10
KOHTPOJII0 COOTBETCTBHUSI Pa3padaThbiBaeMbIX NMPOEKTOB W TEXHUYECKOH JOKYMEHTAIMHM AeHCTBYKIIUM HOPMATHMBHBIM JOKYMEHTaM,
0(hopMJIEHUH 3aKOHYEHHBIX MPOEKTHO-KOHCTPYKTOPCKUX PadboT

3HaTh

-OCHOBbI TEXHUKO-OKOHOMHUYCCKOI'O
aHajIn3a MPOCKTHBIX pacy€TOB

(ABTOMAaTU3UPOBAHHBIE CHUCTEMBI TEXHOJIOTMYECKOW MOATOTOBKH MPOU3BOACTBA —
Computer Automated Process Planning (CAPP), and Computer

Aided Manufacturing (CAM), and Computer Aided Quality Control (Cuctremsr
yIIpaBJICHUS
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kadectBoM), and Production Planning System (PPS) — poccutickuit ananor ACVYII).
Hasnauenue. [IpuMepsl mporpaMm.

[Tonsitue wmuterpamuu CAIIP. Cxema monHo¥ wuHTerpanmuu (Computer Integrated
Manufacturing

Hepapxust mpouecca NpoekTUpoBaHMs. Mepapxuueckue  ypoBHH. Y POBHH
abcTparupoBaHus U

ACIIEeKThI IPOEKTUPOBAHUSL.

Opranu3anus npouecca npoektupoBanus. CereBas MOAEIb MpoIecca MPOSKTUPOBAHUS
(mokazaThb cxemy CEeTeBOM MOJIEIIN).

TexHonormueckass cxema Iporecca NpoeKTHpoBaHHA. OCHOBHBIC — TOHSTHS
(nHpOpMAaITMOHHBIS

MHOKECTBA, I1a0JIOHBI, KJIACCHI COCTOSHHS).

[TpoexTrpoBanue anmnapaTHO-IPOrpaMMHOIO KOMILIEKCa
UH(POPMALMOHHO-BBIYHCITUTEIBHOM

cuctemsl (AIIK MBC).

CucremoTtexHuueckass naestenpbHocTh npu co3fganun CAIIP. PaborocnocoOHOCTS,
Ka4eCTBO

¢bynkunonupoBanus u >pdextuBHocTh CAIIP. Ilonsarue “Meracucrema”. OOmue
TIOJIOKECHHS.

Tumns! npoextupoBanust CAIIP (uHauBMYyanbHOE, TUTIOBOE), M UX Ha3HAYECHUE.
Matematuueckoe MmoaenupoBanue npu co3ganun CAIIP. Ilonstue “anmexBaTHas
MOJEND".

[TpenmymiecTBa MaTEMaTHUECKOTO MOJICIIUPOBAHUSI.

Buasl Mmarematnueckux mojeneil. @yHKINOHAIbHBIE MOJIENIH, UX XapaKTePUCTUKA U
Buner maremarndeckux Moaeneid. CTPYKTypHbIE MOJENN, MX XapaKTepUCTUKA U
Ha3HaYEHUE.

Buasl marematmueckux mojeneil. VIMUTanMoHHBIE MOJENH, MX XapaKTePUCTUKAa U
Ha3HaYEHHUE.

Tunosble penieHus Npu NPOEKTUPOBAHUU MeXaHndeckoi 00padboTku. OcobeHHOCTH
NPOCKTHUPOBAHUS B TEXHOJOTMH MALIMHOCTPOEHUS. YPOBHU THUIOBBIX PpEIICHUH.
O6mue
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HOHATUS.
TumoBsle penieHus Npy NPOSKTUPOBAHUHN MEXaHUYECKOi 00paboTku. Tunuszauus npu
00paboTKE OTJENIBHBIX TIOBEPXHOCTEH.

TumnoBsle pemieHust NP TPOSKTUPOBAHUU MEXaHHUYECKOW 00paboTku. Tummzamus Ha
YpOBHE

00paboTKH JETaJIN B LIEJIOM.

MeToauKku aBTOMAaTU3MPOBAHHOIO MpoekTupoBaHus. OOmas cxema BelOopa. Meton
IPSIMOTO

POEKTUPOBAHHUS.

Meronvkyn aBTOMAaTU3MPOBAHHOTO MNpoekThpoBaHusa. Meron anammsa. Ilopsgox
peanu3anuu

MeTo/1a.

MeTtoauku aBTOMAaTU3MPOBAHHOIO MPOEKTHpOBaHHsA. Meron cuHTe3a. I[lopsmok
peanuzanuu

meroza. Oomue nonoxenus. [Ipusectu npumep dyukiuu Mi : Ci-1 0 Ci B Buze rpada
Ui

IIPOU3BOJIBHON MOBEPXHOCTH.

MeTtoaukn aBTOMaTH3UPOBAHHOIO NpoekTupoBaHus. Ilopsnok peanusanuu merona
CUHTE3a Ha

npuMepe KOHKpeTHOM aeranu. Beibop momyctumeix BapuantoB MOII ¢ momornibio
TabIuI

COOTBETCTBUH.

[Tonsitue “IlpuHIunuanbHas cxema TEXHOJIOTHYeCKOro nporiecca”. [Ipuectu nmpumep.
Cucrema TpéxmepHoro TBEpRoTenbHOro moaenupoBanus KOMITIAC 3D — 5.11...V8
(mo

BbIOOpY). Bo3moskHocTH cucTembl. O0mue monoxeHus. Bo3aMOKHOCTH MHTETpaluu ¢
CAITIP

TEXHOJOTUYECKUX Tporecco (0T Bepcuu V8).

Cucrema TpéxmepHoro TBépaorenpHoro MoaenupoBanuss KOMITAC 3D. Ipuknaaabie
Ooubnuorexku. bubnmorexka MIAHUPOBOK LEXOB. B0O3MOXHOCTH, OOIIME MPUHIIMITBI
paboTHI C
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KOMIIETEHIINH
OUOIMOTEKOM.
Cucrema tpéxmepHoro tBépaorenbHoro MoaenupoBanuss KOMITAC 3D. Ilpuknaansie
oubmuorexu. Pacuér u moctpoenne. KOMITIAC SHAFT 2D. Bo3moxkHocTH, oOmiue
TIPUHIIAITBI
paboTHI ¢ OMOIUOTEKOM.
Cucrema tpéxmepHoro TBépaorenbHoro MoaenupoBanuss KOMIIAC 3D. [lpuknaansie
oubmunorexku. Pacuér u moctpoenne. KOMITIAC SPRING. BosmoxnocTu, obuiue
TIPUHITHAITBI
paboThI ¢ OMOINOTEKOM.
Cucrema tpéxmepHoro TBépaorenbHoro MoaenupoBanuss KOMIIAC 3D. Ilpuknaansie
oubmuorexku. bubmuorexka pacuéra pasMmepHbIX Iieneil. Bo3moxxHOCTH, 0O0IIHe
TIPUHITAITBI
paboThI ¢ OMOIUOTEKOM.
Cucrema tpéxmepHoro TBépaorenbHoro MoaenupoBanuss KOMIIAC 3D. Ilpuknaansie
oubmmorexku. KoHcTpykTopckass Oubianoreka. Bo3MoXHOCTH, oOIIME NPUHIMIIBI
paboThI ¢
OMOIMOTEKOM.
CAIIP Texnonornueckux mnpouecco Ha npumepe monyiass KOMITIAC ABronpoekt -
9.4. O6mme
IPUHIUIBI pabOTHI C TPOrpaMMOii.

Ymertb - MHTEPIPETUPOBATh ocHOBHbIE | 3aiaHe. OLEHUTh TPYAOEMKOCTh JUISl CIEAYIOUIEr0 MPUHATOr0 00BbEMA MPOEKTHBIX

TEXHUKO-OKOHOMHUYECKHE MoKa3aTesu | padoT M MOPsIKa MPOSKTUPOBAHUS IIEXOB!
IPOEKTOB 1. Pa3zpaboTka 3amaHus Ha npoekTupoBaHue. OnpeaeneHue oNTUMaIbHOW MOLTHOCTH

nexa.

2. Pacy€t npou3BOICTBEHHOI IPOrpaMMBl.

3. Be10op BHJ1a 3arOTOBOK M MPOEKTUPOBAHUE TEXHOJOTHYECKUX MTPOLIECCOB.

4. Omnpeznenenue NoTpeOHOro KoJIUuecTBa OOOPYAOBAHUS, BBIOOP €ro THIIOB,
cocTaBJieHHE crielr(UKaIKU TEXHOJIOTMUYEeCKONH OCHACTKHU.

5. Pacuér pabGouero cocrapa 1exa.

6. Pacuér u BbIOOp TUIIOB TPAHCIIOPTHBIX CPEJICTB.

7. Pacuér nmuormaneit 1 000py10BaHUs BCIIOMOTaTENIbHBIX YUACTKOB 11€Xa U €r0 CIyXO0 U
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OBITOBBIX IOMEIICHUH.

8. KoMroHoBka 11exa u mpuBsi3Ka €€ K MPOU3BOJICTBEHHOMY 3JJaHUIO.

9. IlnanupoBKa pacroNOKEHUSI OCHOBHOTO MPOM3BOACTBEHHOIO M TPAaHCIOPTHOTO
000pyI0BaHUA.

10. Pacuér norpeOHOCTH B MaTepuasax U BCEX BUJAX SHEPTUU.

11.Pa3paboTka cxemsl ynpasieHus rexa ¢ yaétom ACVYIIL.

12. PacuéTt TeXHUKO-DPKOHOMUYECKHX MTOKa3aTeNe 1exa.

KoHewHbIMU pe3ynbTaTaMu MPOSKTUPOBAHUS MAIIMHOCTPOUTEIHLHOTO TPOU3BOACTBA
ABIIIOTCS TPH MapameTpa:

- MOTpeOHOE KOMM4uecTBO obopynoBanus — C,

- HeoOXxoauMas oAb exa — S,

- He0OXOAMMOE KOM4ecTBO paboueii cuisl — R.

Bnaners

- MMOHSATUHHBIM armapaTomMm
TCXHUKO-OKOHOMHUYECCKOI'O aHaJIn3a
IMPOCKTHBIX PACUCTOB

3ananne «Cpeacrea aBTOMaTH3aIMHU POEKTUPOBAHMU A
Co3natb KM/ ueptexxun B8 CAD Kommac, AutoCad. [Tpu BbIlOJHEHUH BHE ayAUTOPHIA
YHHUBEPCHUTETA UCIOIb30BaTh OECIUIaTHbIE yueOHbIE BEPCUH.
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ITK-20 cmoco0HOCTBIO pa3padaTbiBaTh IIAHbI, NPOrPaMMbl M METOAUKH, [pPYrHe TeCTOBbI¢ [JOKYMEHTbI, BXOIsIIiMe B COCTaB
KOHCTPYKTOPCKOii, TEXHOJOTHYeCKOH U IKCIIYaTAIlMOHHOH TOKYMEHTALMH, OCYIIeCTBIATh KOHTPOJIb 32 CO0JII0IeCHHEeM TeXHOJIOrH4eCKoi
AUCHHUILINHBI, IKOJOTHYECKOI 0€30MaCHOCTH MAIIHHOCTPOUTEIbHbBIX IPOU3BOJICTB
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DIIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OrneHouHBIE CpescTBa
KOMIIETEHIIUH
3HaTh - JTambl MPOEKTHUPOBaHMA U HayyHoro | [Ipoueccsl ympaBieHus pecypcamu npoekta. OCHOBHbIE NPUHLMIIEI IUIAHUPOBAHUS
UCCJIE/IOBAHMSI; PECYPCOB IIPOEKTA.
- CTPYKTYPY IPOEKTA; VYnpaBieHue 3aKylKkaMu pecypcoB IPOEKTa.
YnpasneHue nocraBkamu
VYnpasieHue 3anacam.
VYrpasineHrne KOMaHI01 POEKTA.
AHaJIN3 MPOEKTHBIX PUCKOB.
MeTo bl CHUKEHUSI PUCKOB.
Opranu3anys padoT N0 YIPaBICHUIO PUCKAMHU.
Ymeth - BBIIIOJIHATH JESTEIbHOCTD 110 IPOEKTY B
I_Tplfs:gsz;f;I:a(;f;ae;;flzl{;sggﬁ}mCTH " [TpopaboTath npuMepHbIE TEMbI IPOEKTHBIX PA0OT IO CIeNyoIeil cxeme: a) BbIOpaTh
PESYILTATHBHOCTH pemeHEs poGieM: 2-3 TeMmBl. MHTEpecymomue Bac: 0) Tpu HEOOXOIUMOCTH CKOPPEKTHPOBATH
HpOCKTa; ONPEAEIATh U AHATH3HPOBATS Q)OpMYJ'II/IIZOBKI/I TEM, KOHKPETH3MpYys HUX; B) ONHUCAThb METOJOJOIMYECKUIl ammapar
PHCKH TTPOCKTHBIX Onlepaail MPOEKTHOH pabOTHl B COOTBETCTBHHU C BHIOPAHHBIMH TEMaMH. §
- OPMYIHOBATh TeMy TPOCKTHOH H CdopmynupoBaTh TeMy HAy4HOTO UCCIIEIOBAHUS, UCXOS U3 Mpe/IaraeMoi LeH.
HCCTIEN0BATeNbCKON PaGOTHL, JIOKA3HIBATD CdopmynupoBaTh 11eJ1b HAyYHOTO UCCIIEI0BaHUs 1O NpejUIaraeMoi Teme.
P —— [Tpoananu3upoBaTh BBIIEPKKM U3 TPOEKTHOM paboThl 1O Teme (maercs
- COCTABNATH  WHAMBUAYATbHBI  IUIaH IpenojaBaTesieM) ¢ TOUKH 3pEHUs POBEICHUS OBITHO-OKCIIEPUMEHTAIILHO paboTHL.
. 9 .| OnHcaTh METOJOJOTMYECKUI ammapaTr CBOW NMPOEKTHOH paboThl B COOTBETCTBUU C
MPOEKTHOM U UCCIEe0BATENbCKON paboThI; BLIGPaHHOM TeMof 110 MpeJaraeMoii cxee
BBIJIETIATH 00BEKT " IpeIMeT '
MCCJIEJIOBAHMSI,
Bnagets - NOHATUIHBIM amnmapaToM B o0nactu | «llesim mpoekTHpOBaHHE MAIIMHOCTPOUTEILHOIO MPOU3BOICTBA

KOHTPOJIA Ka4€CTBA ITPOCKTHBIX onepauﬂﬁ;

I[J'DI YKa3aHHOro M3ACIHA TPOU3ZBCCTH IMPOCKTUPOBAHUC MAIIUHOCTPOUTCIIHBHOTO
IMPOMU3BOJCTBA:

1. P8.3pa6OTaTL HanOoJee paI_II/IOHaJ'ILHHﬁ KOMILJICKCHBIA TeXHOJIOTHUECKOUM mnmpomnecc,
BKJ'IIO'—IaIOHIeI/II\/’I B ce0s TPAHCIIOPTHBIC U BCIIOMOT'aTCIIbHBIC OIICpalnu.

2. OHpC,Z[CJ'II/ITB HOTpC6HLII>i KaueCTBEHHBIN U KOJIMYECTBEHHBIM COCTaB BCEX DJIEMEHTOB
IMPOU3BOJACTBCHHOI'O ITponecca.

3. 3allaTB MMPOCTPAHCTBCHHOC BOIJIONICHUC IIPOU3BOACTBCHHOTO IIpoLECCa B
IMMPOMBINIJICHHBIX 3JAHUAX U COOPYKCHUAX.
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4. OnpeneneTb HEOOXOAUMYIO JJIs ATHX 1eJIel BEJIMUMHY KalUTalbHBIX 3aTpPaT.

Bo Bcex ciyuasx, Kak Ipy MPOEKTUPOBAHUU HOBOT'O 11€XA, TaK U MPU PEKOHCTPYKLIMU
MPOEKTUPOBILUK JIOJDKEH CTaBUTh Meped cOOOW M pellaTh CIeIylollhe OCHOBHBIE
3aJaud:  yBEJIMYEHHME  BBINYCKAa  NPOAYKLMH;  YyIAy4yIIEHHE  HCIOJIb30BaHUS
000py/IOBaHUs; CHIDKEHUE TPYNOEMKOCTU H3JENIUN; COKpalleHHE TIPY30MOTOKOB M
TPAHCIOPTHBIX IyTEH; 5KOHOMUS IUIOINAJCH, KaK IPOU3BOJCTBEHHBIX, TaK U
BCIIOMOTATeNbHBIX;  COKpAallleHHEe  MPOWU3BOJACTBEHHOIO  IUKJA;  YJIy4YIllEHHE
OpraHu3aly NPOU3BOJICTBA; YIYUIICHHE YCIOBUM TPYy/la U TEXHUKU O€30MaCHOCTH.

33




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NOKa3aTeJld M KPUTEPUH
OLICHUBAHUS:

[Tpomexyrounas arrectauus no aucuuiuinHe «IIpoexkTHasi 1esiTeIbHOCTB)» BKIIIOYAET
TEOPETUYECKHE BONPOCHI, NO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00yUarOIIMMUCS 3HAHUH, U
NPaKTUYECKUE 3a/aHusl, BBIABISIONIME CTEMEHb C(OPMHUPOBAHHOCTH YMEHUN W BIAJICHUM,
IPOBOJIUTCS B OpPME 3K3aMEHY € OLIEHKOW U B (hopMe 3adeTa 110 pe3ysibTaraM 3a 4 rog o0yyeHHUs.

JIomyCcKOM K 3K3aMEHY SIBJISCTCS] HaJM4YUe MPAKTHYECKUX padoT M OKIanoB (pedepaTos,
IPE3EHTAlMi) 110 3a/laHHBIM TEMaM.

Ilokazamenu u Kpumepuu oUeHUBAHUA IK3AMEHA:

OK3ameH no OaHHOU OUCYUNIUHE NPOBOOUMCS 8 YCMHOU ¢hopme No IK3AMEHAYUOHHBIM
ounemam, Kaxcovlil U3 KOMOPLIX 6KAOYAem 2 Meopemudeckux 60npoca u 00HO NPpAKmMu4ecKoe
3a0anue.

— Ha OYeHKY «omauuHnoy» (5 6annos) — obyuarowuiics 0eMoHCmpupyem 6blCOKULL YPOBeHb
chopmuposaHnocmu  KOMHemeHyutl, 8CeCmopoHHee, cucmemamuyeckoe u 2nybokoe 3HaHue
yuebH020 mamepuana, c80000HO BbINOJHAEN NPAKMU4ecKue 3a0aHus, c80000HO onepupyem
SHAHUAMU, YMEHUAMU, NPUMEHSeM UX 8 CUMYAYUAX NOBbIUEHHOU CTIOHCHOCHU.

— Ha OyeHKy «xopouwioy (4 oanna) — obyyarowulici 0eMoHCcmpupyem CpeoHull YposeHb
chopmuposaHHoCmu KOMnemeHyuil. OCHOBHble 3HAHUSA, YMEHUs OCBO€Hbl, HO OONYCKAIOMCA
He3HauumenbHvle OWUOKU, HEMOYHOCMU, 3AMPYOHEeHUs NPU AHATUMUYECKUX ONepayusix,
nepeHoce 3HaHUU U yMeHull Ha HOBble, HeCMAHOAPMHbBLE CUMYAYUU.

— Ha OyeHKy «yooenemeopumenvnoy (3 6anna) — obyuarowuiicas OeMoHCmpupyem
NOPO206blIl YPOBEHL CHOPMUPOBAHHOCU KOMNEMEHYUL: 8 X00e KOHMPOIbHbIX MepOnpUsmuil
O00NYCKAOmMest OWUOKY, NPOSIGISAeMCsi OMCYMCmeue OMmOeNlbHbIX 3HAHUL, YMEHUll, HABbIKOG,
00yYaAOWUICA UCNbLIMbIBACM 3HAYUMENbHbIE 3aMPYOHEHUsT NpU ONEePUPOBAHUU 3HAHUAMU U
VMEHUSMU NPU UX NePEHOCe HA HOBble CUMYaAyUlL.

— Ha OYEHKY «HEYO061emeopuUmenbHo» (2 baiia) — ooyuarowuiics 0eMoOHCMpupyem 3HaHus
He 6onee 20% meopemuueckoco mamepuand, OONYCKaem CyweCcmeeHHble OUUOKU, He MOdiCem
NOKA3amb UHMENIeKMYalbHble HABbIKU PeUeHUs NPOCIbIX 3a0ay.

— Ha OYeHKY «Heyooeremeopumenvnoy (1 6ann) — obyuarowuiicss He Modcem NOKA3AMb
3HAHUSL HA YPOBHE B0CNPOU3BEOCHUs U O0BACHEHUs UHQOpMAYyuu, He MOodcem HNOKA3AMb
UHMELIEKMY ANbHbLE HABIKU PEUEHUsI NPOCIbIX 3A0aY.

8 YuedHO-MeTOoAN4YEeCKOe U HH(POPMAIHOHHOE o0ecTieYeHUe U CHUTIIMHBI (MOTYJIs1)

a) OcHoBHas JMTEpaTypa:

1. HoBuxkoga, T. b. YnpaBienne nmpoektaMu B COIUATBHBIX U SKOHOMUYECKHX CHUCTEMAX !
yue6-noe nocobue / T. b. HoBukosa ; MI'TY. - Maruuroropck : MI'TY, 2017. - 1 351eKTpoH. OMT.
TICK (CD-ROM). - 3arin. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2920.pdf&show=dcatalogues/1/1134
530/2920.pdf&view=true

(mara oOpamenus: 04.10.2019). - MakpooObekt. - TekcT : anmekTpoHHBIH. - CBeneHus
no-cTymHb Takke Ha CD-ROM.

2. Bemukanosa, C. C. OCHOBBI NPOEKTHOW JesiTenbHOCTH : ydeOHoe mocobue / C. C.
Benukanosa ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1 snekrposn. onT. auck (CD-ROM).
3aru. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=9.pdf&show= dcatalogues/1/1132874
/9.pdf&view=true

(nara oOpamenus: 04.10.2019). - MakpooObekT. - Tekct : amexkTpoHHbIA. - CBeneHus

0) /lomoJiHUTeIbHASA JIUTEpaTypa:
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1. KoGenbkoB, I'. B. Beimycknas pabota 6akanaBpa : yaeOHoe nocodue / I'. B. KoGenbkos,
B. B. Aqumes, M. M. Cyposuos ; MI'TY. - Marautoropck : MI'TY, 2018. - 1 snexkTpoH. onrt.
JICK (CD-ROM). URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3726. pdf&show—dcatalogues/1/1527

716/3726.pdf&view=true
(mara obpamenus: 09.10.2019). -
no-ctynHbl Takke Ha CD-ROM.
2. Boponenko,

MakpooObekT. - Tekct :

B.I1.  IIpoektupoBanue

MAalIMHOCTPOUTECIBHOI'O

AJIEKTPOHHBINA. - CBeleHUs

IMPpOU3BOJACTBA

[DnekTpon-HbIi pecypce] : yueOnuk / B.I1. Boponenko, M.C. Yenuypos, A.I'. Cxuprmiaaze ; moa

pen. B. I1. Boponenko. — Dnekrpon. aaH. — Cankr-IleTepOypr

Pexxum nocty-nia: https://e.lanbook.com/book/93588. — 3aru1. ¢ 3xpana.

B) MeToauuyecKue yKazaHus:

. Jlanp, 2017. — 416 ¢. —

1. YycaButuna, I'. H. VYmpaBnenue npoexkramu B 0Opa3oBaHMH C HCIOJIb30BAHUEM

ProjectLibre : mpaktukym / I'. H. UycaButuna, B. H. Makamosa ; MI'TY. - Marautoropck :
- 1 osnektpon. onr. guck (CD-ROM).

MI'TY, 2018.

- 3arm ¢ TUTYJI. 3KpaHa.

- URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3708.pdf&show=dcatalogues/1/1527

605/3708.pdf&view=true (mara o6pamenus: 15.10.2019). - MakpooObeKT. -
JIEKTPOH-HEIN. - CBeneHus nocTynHbl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UuTepHeT-pecypceni:

IIporpammHoe obecrieuenmne
Haumenosanue 110 Ne norosopa JSI/II)I_(I)gHBI/II/I ACHCTBUS
MS Windows 7 Professional(as1st kitaccoB) J-1227-18 ot 08.10.2018  |11.10.2021
MS Windows 7 Professional (mys xnaccoB)  |[-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Professional Ne 135 ot 17.09.2007 0eccpouHo
7Zip Ic)l;(c)g;i?fpaﬁﬂeMoe 110 Oeccpotmo
Maple 14 Classroom License K-113-11 ot 11.04.2011 0eccpodHo
E/;zg:]\;\éorks MathLab v.2014 Classroom K-89-14 o1 08.12.2014 BeccpouHo
MathCAD v.15 Education University Edition |/I-1662-13 ot 22.11.2013  |6eccpouno
MS Office Project Prof 2002(ans xmacco)  |[1-1227-18 ot 08.10.2018  |11.10.2021
MS Office Project Prof 2003(ms xmacco)  |/1-1227-18 ot 08.10.2018  |11.10.2021
MS Office Project Prof 2007 (ans xmacco)  |[1-1227-18 ot 08.10.2018  |11.10.2021
MS Office Project Prof 2010(ms xmacco)  |/1-1227-18 ot 08.10.2018  |11.10.2021
MS Office Project Prof 2016(ans xmaccoB)  |1-1227-18 ot 08.10.2018  |11.10.2021
MS Office Project Prof 2019(ans xmacco)  |1-1227-18 ot 08.10.2018  |11.10.2021
MS Office Project Prof 2013(ms xmacco)  |[1-1227-18 ot 08.10.2018  |11.10.2021
Q\Lljjitt(;desk AutoCad Mechanical 2011 Master K-526-11 or 22.11.2011 SecepotHo
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Autodesk AutoCad MEP 2011 Master Suite  [K-526-11 ot 22.11.2011 6eccpouHo

ACKOH Kowmmac 3D B.16 J-261-17 ot 16.03.2017 OecCpovYHO
ACKOH Beptukains B.2014 1-261-17 or 16.03.2017 0eccpouHo
APM WinMachine 2010 1-262-12 or 15.02.2012 0eccpouHo

cBOOOJIHO

FAR Manager pacrpoctpansiemoe 110

OeccpouHo

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Cchuika
Hanuonanenas MH(POPMALMOHHO-aHAIUTUYECKAs URL:
cucreMa — PoccHiCKUT MHIEKC HAy4YHOI'O LUTUPOBAHMS )

(PYIHL) https://elibrary.ru/project_risc.asp

ITouckosas cucrema Akagemus Google (Google Scholar) [URL: https://scholar.google.ru/

Wudopmanmonnas cucrtema - EnmHOoe OKHO qocTyma K

URL.: http://window.edu.ru/
MH(OPMALIMOHHBIM pecypcam

denepanbHOE roCyIapCTBEHHOE O0KETHOE
yupexnaenne «Denepanbhbiii nHCTUTYT TpoMmbinuieHHOM|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH

DnexkrpoHHas 6a3a mepuoandeckux usganmii East View
Information Services, OOO «1IBUC»

9 MaTepuajibHO-TeXHUYECKOE o0ecneueHue JUCHUTLUTHHBI (MOTYJIs1)

https://dlib.eastview.com/

MarepuanbHO-TeXHHUECKOe 00ecTieueHre AUCIUTUINHBI BKITIOYAET:

VY4eOHble ayAUTOPUH [T TPOBEACHUS 3aHATUH JEKIIMOHHOTO TUIIA!

MynbTHMEIMIHBIE CPECTBA XPAaHEHHS, TIepeIadn U PEACTaBICHUS HHPOPMAIIUU

VYyeOHble ayaUTOpPUM JUId TPOBEACHMS MNPAKTUUECKUX 3aHATUH, TPYIIOBBIX H
WH/IMBUIYAIbHBIX KOHCYJIBTAIlMH, TEKYIIETO0 KOHTPOJS M NMPOMEXKYTOUHOH arrectaruu: Jlocka,
MYJIbTUMEAUMHBIE CPEJCTBA XPAaHEHMs], TIepelaul U IpeACTaBICHUs HHPOPMALIUH.

Metonnueckrne MaTepHuaibl.

Kommiiekc TecToBBIX 3ajaHUi 71 IPOBEJCHUS IPOMEKYTOUHOTO U pyOeKHOI0 KOHTPOJIS.

VYyeOHass ayauTopusi Ais NpPOBEACHUs JabOpaTOpHbIX paldoT (1abopaTopusi pe3aHus u
CBapOYHOTO MIPOU3BOJICTBA):

Meramiopexxynme CTaHKH.

Pexymiye 1 u3MepuTEIbHbIE HHCTPYMEHTHI.

OO0pa3siibl 15 ccae0BaHuH.

[TomerieHus 17151 cCaMOCTOSITENBHON pabOThl 00YJAIOIUXCS:

[epconanbubie KOMIbIOTEPHI ¢ TakeToM MS Office, Beixomom B HTEpHET 1 ¢ TOCTYIIOM B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHUTETA.

[Tomentenue UTst XpaHEHHSI ¥ TPOPIIIAKTHIECKOTO 00CTy)KUBaHUSI y4eOHOTO 000pyIOBaHHUS
HIxader g xpaHeHUs: yueOHO-METOAMYECKON JOKYMEHTAIMH U y4eOHO-HATJISIHBIX TTOCOOUIA.

NHCcTpyMeHTHI sl peMOHTa 1ab0paTopHOTO 000PY0BaAHUS.
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