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Jluer akryaiamsanny padoueii nporpaMmbi

PaGouas mporpaMma nepecMoTpena, o0cyxaeHa # 0400peHa IS peaiH3aluy B 2020 - 2021
yueGHOM rojy Ha 3acenanny kadeapsl MaluHbl B TEXHOIOTHH 00paboTkn JaBieHHEM H
MAIITHHOCTPOCHHA

IMporokon or 0909.2020 r. Ne l
3as. kadeapoi 7+ T~ C.H. Inaros

PaGouast mporpaMma nepecMoTpena, obcyxkiena u ogodpena s peanusanuy B 2021 - 2022
yueBHOM rojty Ha 3acesanuy Kadeapsl Manmabl B TeXHOMOrHH 06paboTKH JaBIeHHEM H
MAalIHHOCTPOCHHS

[lpotokon or 20 r. Ne
3as. kadenpoit C.J. Inaros

PaGouas nporpamMma nepecMoTpena, obcyk/aena u ono6pena ans peannsauuy B 2022 - 2023
yaeGHOM rojy Ha 3acenanuy kadeapsl Mammnubl # TeXHOIOrHH 06pabOTKH JaBICHHEM H
MAlIHHOCTPOEHHA

[lporokonor 20 r. Ne
3as. kadenpoit C.U. INnaros

PaGovas nporpaMMa NiepecMoTpena, odeyxkiena i ofobpena s peamuzauuu 8 2023 - 2024
yueGHOM rojy Ha 3acenanuy Kadeapsl Maimmas! B TexHONOrHH 0OPAbOTKH JaB/ICHHEM H
MALIHHOCTPOCHHSA

[Tpotokon or 20 r. N
3as. xadenpoi C.W. INnatos

PaBouas nporpaMma nepecMoTpena, o6cyiena u oobpena as peannsauus B 2024 - 2025
yueGHOM rofy Ha 3acefanny Kapenpsl MalHHb ¥ TEXHONOTHH 00paboTKH JIaB/IeHHEM H
MAIIHHOCTPOCHHSA

[lpotokon ot 20 r. Ne
3as. kadenpon C.H. IInaros




1 Ilesin ocBOCHMSI IMCUMILTUHBI (MOIYJISA)

[ensimu ocBOeHUS TUCHUIUTUHEI (MOyis) «[IpoekTHas 1eATeNbHOCTh SIBISIOTCS:

(dbopMHpOBaHHE CHCTEMHOTO METOAWYECKOrO IMOAXO0JA K TPOEKTHOW AEATENbHOCTH U
NpUOOpEeTEeHNE MPAKTUUYECKUX HABBHIKOB IPOEKTHOM paboThl B 00JaCTH MAIIMHOCTPOCHHS,
(opmMHpoBaHUE BEICOKOM POEKTHOM KYIbTYPHI.

3ajaun TUCLUIUIMHBL:

YCBOEHHE POJIM T'PAMOTHOW OpPTaHU3allMH MPOEKTHOM NEATENbHOCTH IS 3(P(PEKTUBHOTO
pEelIeHUs] KOHCTPYKTOPCKHX 3aJad pPa3ju4yHOW CIIOKHOCTH;U3YYEHHE OCHOB M METOIOB
IUIAHUPOBAHMSI ATANOB Oy1yILErO MPOEKTa;

WU3y4€HUE OCHOB TailM MEHEPKMEHTa B IIPOEKTHOM JU3alHEPCKOW JeATEIbHOCTH;
oOpereHre HaBBIKOB (opMupoBaHUs W (GOpPMyTUpOBaHMS 3afad JUIs HHIUBUAYAJIBHOU H
COBMECTHOM (KOJIJICKTUBHOM ) MPOEKTHOM JIEATEITLHOCTH;

oOpeTeHre HaBBIKOB MPABHIBLHOIO O(OPMIIEHUS TOTOBOTO MPOEKTA Ui Mpe3eHTauuu (B
TOM 4YHCIIEe, 3aKa34YHKY), ISl BEICTABKH, IPOCMOTPA, NIeYaTH, apXuBa.

2 MecTO TUCHUILINHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

Jucnummna IlpoekTHas neATenbHOCTh BXOJUT B BapUaTHBHYIO 4acTh y4eOHOro IjlaHa
00pa3oBaTeNbHON IPOrpaMMBbI.

Jis u3ydeHust TUCIMITIMHBI HeOOXOAMMBI 3HaHUs (YMEHHUS, BIaJIeHHs ), CPOPMHUPOBAHHBIC
B pe3yJIbTaTe U3Y4YEHUS JUCLUIUIMH/ IPAKTHK:

TexHomorust KOMaH000pa30BaHuUs U CaMOPa3BUTHS

HauepraTenbHas reomeTpusi 1 KOMIbIOTEPHAs Tpauka

ConpoTusieHne MaTepUaIOB

be3zonacHOCTb XU3HEAEATEIbHOCTH

HNupopmaruka

3HaHus (YMEHHMs, BIAJIEHUs), MOJyYEHHbIE NMPU U3YYCHUM JAHHON AMCHUIUIUHBI OymyT
HEOOXOUMBI 17151 U3Y4YEHUSI AUCIUILIINH/TPAKTHUK:

[TpousBoacTBEHHAs — MPEAUIIIOMHAS TPAKTHKA

[ToaroToBka K 3alyTe U 3aIlMTa BBITYCKHON KBaJIU(UKAIIMOHHON paboThI

[ToaroToBka k caue u caaya rocyJapCTBEHHOTO IK3aMeHa

3 Komnerenuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHUS

AUCHHUILINHBI (MOAYJISA) M IVIAHUPYEMBbIe Pe3yabTAThl 00y4eHH s

B pesynabrare ocBoeHMs ~JUCHMIUIMHBL  (Monyis) «[IpoekTHas — AeATenbHOCTH)»
oOyJaronuics 10mKeH 00J1a1aTh CICTYIOIIMMU KOMIIETECHITUSIMU:

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIIMH
OIIK-2 CIOCOOHOCTBIO pelaTh CTaHAApTHBIE 3a7a4i PO eCCHOHATBHON ASSITETLHOCTH Ha

OCHOBe HH(OpPMAIIMOHHOI 1 6ubIHorpadguyeckoit KyabTyphl ¢ IPUMEHEHUEM
MH(OPMaLMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHN U C yU€TOM OCHOBHBIX TpeOOBaHUI
UH(POPMALIMOHHOM 6€30M1aCHOCTH

3HaThb - IpuHUnNbl O6pa6OTKVI MaTepmanoB, MNUCb-MEHHbLIX U M306pa3m—
TeNbHbIX NICTOYHUKOB

YMeThb - MOHMMaTb OCHOBbI M CTPYKTYpYy CamOCTOATENIbHOM paboTbl,
KOHCNEKTUPOBaTb YCTHble CO0BLLEHNA, aBCTPAKTHO  MbIC/INUTb, 0606LaTh,
aHaNM3npoBaTb, BOCNPUHMMATb MHDOPMALMIO;

Bnanets - CNOCOBHOCTbIO K CaMoOopraHM3aummn 1 camoobpasoBaHuIo;




ITK-2 crmocoOHOCTBIO HCIIOIB30BaTh METOIbI CTAHIAPTHBIX UCIIBITAHHUH TI0 OTIPEICTICHUIO
(1)I/I3I/IKO-MGX8,HI/I‘ICCKI/IX CBOI>'ICTB 1 TCXHOJIOTHUYCCKUX HOKaSaTCHefI MaTepI/IaJ'IOB U I'OTOBBIX
MalTUHOCTPOUTEIBHBIX U3/ICTUH, CTAHAAPTHBIE METOJIBI MX IMMPOSKTUPOBAHUS, TPOTPECCUBHBIC
MCETOAbI 3KCHJIyaTaI_[I/II/I I/ISIIGHI/Iﬁ

3HaThb - MEeToAbl NPOEKTUPOBAHMA PU3NKO-MEXAHNYECKNX CBOMCTB U TEXHONIOTUMYECKUX
rnoKasartenein maTtepuanos U roTOBbIX MaLLMHOCTPOUTE/IbHbIX N3AE/TUN.

YMern - MPOEKTNPOBATb rOTOBbIE MALLWNHOCTPOUTENDBHbBIX U34eNnA.

BJ'Ia,I[eTB - MEeTO4aMM NPOEKTUPOBAHNUA ¢M3MKO-M€X3HM‘-I€CKMX CBOWCTB U
TEXHO/IOMMYECKUX NOKasaTenem MaTepmnanoB N roToBbIX MalUMHOCTPOUTE/IbHbIX

nsaenvn.

[TK-3 crmocoOHOCThIO Y4acTBOBAThH B IOCTAHOBKE IIEJICH MTPOEKTa (IIpOrpaMMBbI), €T0 3a/1a4 Ipu
3aJJaHHBIX KPUTEPUSX, LENEBbIX (PYHKIUAX, OTPAaHUYCHUSIX, pa3pab0TKe CTPYKTYPhI UX
B3aHMOCBﬂ3€fI, OIPCACIICHUHN NPUOPUTCTOB PCHICHUA 3a/ia4 C YUCTOM IIPABOBLIX, HPABCTBCHHBIX
ACMEeKTOB MPOQECCHOHATBHON ACSITETFHOCTH

3HaThb - IpaBUJIa IOCTAHOBKHU LIEJIEH U 3a]1a4 IPOEKTA; MOAEIIH KU3HEHHOTO LIMKJIa
IIPOEKTA;

YMethb - (hopMynupoBaTh BEAYILYIO IPoOIeMy, HAXOAUTh ITYTH €€ pelleHUs;
- BBIOMpATh LENU U 33]]a4i IPOEKTa;

Brnaners - crioco0amMy MOCTaHOBKY LT U (POPMYIHPOBAHUS TUIIOTE3bI
UCCIICIOBaHMS;

[TK-4 criocoOHOCTHIO Y4acTBOBATh B Pa3pabOTKe MPOEKTOB U3ACIUI MAIMHOCTPOCHHUS, CPEICTB
TEXHOJIOTHYECKOTO OCHAIIIEHHUS, aBTOMATH3AIMU U TMATHOCTUKHA MAIIMHOCTPOUTEIbHBIX
MIPOU3BOJICTB, TEXHOJOTUYECKHUX MPOIECCOB UX M3TOTOBIICHUS U MOJEPHU3ALNH C yUYETOM
TEXHOJIOTHYECKUX, SIKCIUTyaTaI[HOHHBIX, ICTETHUECKIX, SKOHOMUYECKUX, YIIPABICHUECKIX
MapaMeTpoB U UCTIOIB30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOIOTUN U
BBIYUCIIUTEIILHON TEXHHUKH, a TAKXKE BEIOMPATH 3TH CPEJICTBA U MPOBOJAUTH TUATHOCTUKY
00BEKTOB MAIIMHOCTPOUTETBHBIX MPOU3BOACTB C MTPUMEHEHUEM HEOOXOUMBIX METOJOB U
CPEJICTB aHaJIn3a

3HaThb - 3HATb THUIIbI O(l)OpMJ'IeHI/IH " moAa4u roTOBBIX IIPOCKTOB,
- pPa3HOBHUJHOCTH MCTOAO0OB Hy6J'II/IKaIH/II/I IMUCbMCHHBIX HOOKYMCHTOB,
OpraHu3anuro CHpaBO‘{HO'I/IH(i)OpMaLII/IOHHOI\/’I ACATCIBHOCTH,

YMeTb - 0(OPMIIATH U 10JIaBaTh FOTOBBIE TPOEKTHI;

- HCTIOJIb30BaTh B CBOEH JAEATEIBHOCTH PA3HOBUIHOCTH METO/0B
MyOJIMKALMU MTUCbMEHHBIX JOKYMEHTOB;

- JIOTUYECKU CTPOUTH MNCBMEHHYI0 M YCTHYKO p€ub;

BJ'Ia}IeTB - IpUHOUIIaMHU O6pa6OTKI/I MaT€purajloB, MIMCbMCHHBIX U I/I306paSI/ITe.]'H)HBIX
HMCTOYHUKOB, TUIIAMUA O(OPMIICHUS U TIOJIaYH TOTOBBIX MPOEKTOB;

- Pa3HOBUJHOCTAMU MATCPHUAJIOB W HHCTPYMCHTOB IIPOCKTUPOBAHUA B
M3y4aeMoOl Crelnnanu3aluu;

- opraHm3anueit pabodero TMPOCTPAHCTBA;

- MeTo1aMu 00paboOTKKM  coOpaHHOrO MaTepuaina; MpPEICTaBICHUEM O
nopt¢ono;

[TK-5 criocoGHOCTHIO Y4acTBOBATh B IPOBEACHHUH MTPEABAPUTEIHHOIO TEXHUKO-I)KOHOMUYECKOTO
aHaJM3a MPOEKTHBIX PacueToB, pa3paboTke (Ha OCHOBE EHCTBYIOIIMX HOPMAaTHBHBIX
JIOKYMEHTOB) MPOEKTHON M pabodeil 1 SKCIUTyaTalluOHHON TEXHUYECKON JOKYMEHTAIHH (B TOM
quCciIe B 3JIEKTPOHHOM BUJIE€) MAIIMHOCTPOUTEIBHBIX IIPOM3BOCTB, UX CUCTEM U CPEACTB, B
MEPOMPUATHUSIX IO KOHTPOJIIO COOTBETCTBUS pa3padaThIBa€MbIX MMPOECKTOB U TEXHUYECKOM
JOKYMEHTAIUH JICHCTBYIOIIMM HOPMATUBHBIM JTIOKyMEHTaM, 0(pOpMIICHUN 3aKOHUEHHBIX
MPOEKTHO-KOHCTPYKTOPCKUX paboT




3HaTh

-OCHOBbI TEXHUKO-3KOHOMHYCCKOT'O aHAJIM3a IIPOCKTHBIX Pacy€TOB

YMeTh - HHTCPHIPCTUPOBATH OCHOBHBIC TCXHUKO-9KOHOMHWYCCKHUC IMTOKA3aTCIIN
IIPOCKTOB
BJ'Ia,I[eTB - TIOHATHHHBIM amnrmnapaToM TEXHUKO-OKOHOMHUYCCKOI'0 aHajlnu3a ITPOCKTHBIX

pacderoB

[TK-20 cnoco6HOCTBIO pa3zpadaThIBaTh MJIaHbI, IPOrPaMMbl U METOAMKH, IPYTHe TECTOBbIE
JIOKYMEHTBI, BXOJSIIUE B COCTaB KOHCTPYKTOPCKOM, TEXHOJIOTUYECKON U 3KCILTyaTalluOHHON
JIOKYMEHTAIUH, OCYIIECTBIISITh KOHTPOJIb 33 COOJIIOIEHUEM TEXHOJIOTUYECKOM TUCIUTUINHBI,
HKOJIOTHYECKOM Oe30MacCHOCTH MAIIMHOCTPOUTEIbHBIX TPOU3BOICTB

3HaTh

- 3Talbl IPOEKTUPOBAHMSI U HAYYHOT'O UCCIIEOBAHUS;
- CTPYKTYpPY IIPOEKTa;

YMeTn

- BBIIIOJIHATH JEATEIBbHOCTB 10 IIPOEKTY B IIPEEIaxX 30Hbl OTBETCTBEHHOCTH;
- IPOBOJAUTH CAMOAHAJIN3 YCIICITHOCTU U PE3YyJIbTaTUBHOCTH PELLICHUS
poOJIEMBbI IIPOEKTA; ONPENENIATh U aHAIU3UPOBATh PUCKU MPOEKTHBIX
onepauuin

- (hopMynupoBaTh TEMY IPOEKTHOIN U UCCIIEI0BATEIbCKON PabOTHI,
JIOKa3bIBaTh €€ aKTYaJIbHOCTb;

- COCTaBJIATHh NHAUBUAYaJIbHBIN TUIAH IPOEKTHOM U UCCIIEJ0BATEIbCKON
paboThL; BHLAEIATH OOBEKT U MPEAMET UCCIIEI0BAHUS;

Bnaners

- IOHSATUITHBIM aNapaToM B 00JACTH KOHTPOJIS KayecTBa MPOCKTHBIX
Onepauuii;




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 62,1 akaj. 4acos:
— ayIuTopHas — 62 akaj. 4acos;
— BHeaynutopHas — 0,1 akan. yacoB

— caMocTosTenbHas padbora —117,9 akan. gacos;

dDopMa arrecraiuu - 3a4cT

AynutopHas gE =
o | xomraxTHas pabora = = dopma TeKyLero
Paznen/ Tema 3 (b axan. =acax) & E(‘ Brn KOHTPOIA Kon
S & © | cCaMOCTOSTENBHOM | YCIIeBAEMOCTH U
JCIUTUTAHB b £ s ., | xommerenN
S o = paboThI MPOMEXYTOYHOH
nab. | mpakr. | €3
Tex. : 1 28 aTTeCTalluu
3aH. 3aH. | QO &
1.1 OcHOBBI U CTpYKTypa
MIPOEKTHOM AESTEIIBHOCTH.
- TPUHIUNBL ¥ TEXHOJOTHUH,
METOJIBI u cpezacTBa
caMOOpraHH3aluu u
caMo00pa3oBaHus;
- OCHOBBI M  CTPYKTYPY
CaMOCTOSITENIbHOM ~ paboTHI,
TPUHITAIIBI
PHII CamocrosTensHoe
KOHCIIEKTHPOBAHMS  YCTHBIX HayueHMe yaeOHOM
cooOuIeHnit BJIaJETh
K JIL’l[u oit ’ MI)II_I_IJI(}:HI/ISI AIMTCPATYPEL. IIpoBepka OIIK-2, TIK-2,
YABTYP 6 9/31 10 TToaroroBska k P N P TIK-3, I1K-4,
CHOCOOHOCTBIO K 3aJaHui. 3a4er.
MPaKTUUYECKUM I1K-5, I1IK-20
0bobmenmo, anatsy, 3aasTUSIM. Bermon
BOCHPUSATHUIO HH(POPMALIUH; HGHI/IG.KP
- TEOpPEeTHYECKHE  OCHOBBI ’
TBOpYECTBA B MPOEKTE

Pa3IMYHOTO BHAA;
- crocoObl U npuéMel 0OMeHa
uaesMu 1 nHpopManueis;

- OpUHIUNBL  00pabOTKH
MaTepHanoB, IHCBMEHHBIX U
n300pa3UTENBLHBIX
HCTOYHHKOB




2.1 Pa3HOBHIHOCTH METO/OB
MyOIUKAIH MTUChMEHHBIX
JOKyMEHTOB.
OpraHuzanuo
CrpaBOYHO-MH(pOPMAIIMOHHAS
JIeSTSITbHOCTb.
- NPUHLUIB ¥ TEXHOJOTHH,

METOJIbI u CpencTBa
caMOOpraHH3alnuu H
camM000pa3oBaHus;
" OCHOBRI W - CTPYKTYPY CamocTosaTenpHOe
CaMOCTOSITETIbHOH ~ paboTHI, o
S u3ydyeHue yueOHon
KOHCIIEKTUPOBAaHUs  YCTHBIX /TCPATYpEL. OIIK-2, [IK-2,
S — ATATETS 8/31 9 IToxroroBka K Iposepka I1K-3, TIK-4,
. MIPaKTUYECKUM samanmii. 3aver. | I1K-5, I[TK-20
KYJIbTYpOit MBIIILIEHUS
CTOCOBHOCTBIO « 3aHSTHIM. BBImon
Hernne KP.
0000IIICHHIO, aHamn3y,
BOCIIPHUATHIO HH(OpMAIINH;
- TEOPETHUYECKHUE  OCHOBBI
TBOpYECTBA B MIPOCKTE
Pas3In4IHOTO BUIA;
- crocoObl U npuéMel oOMeHa
UACAMHU U HHPOPMAITHEH;
- OpUHIUNBL  00pabOTKH
MaTepHajoB, MHCbMEHHBIX H
n300pa3UTENBHBIX
HMCTOYHHMKOB
Hroro 3a cemectp 17/61 | 19
3.1
TIpuHIUIIBL COCTaBJICHUS CaMocCToATEIHLHOE
IJIaHa TIPOEKTa H3y4ycHUe yueOHOM
- HpaII)SI/IJ'Ia odopmiIeHUS ynmepazypm. TIposepka OIIK-2, [K-2,
MPOEKTOB B o0JacTu 9/4u 21 ITogroroBska k 3amaHnii. 3auer IIK-3, IIK-4,
TIK-5, TIK-20
MAITHHOCTPOCHHUSI. MPAKTHIECKUM
- OCHOBBI U  CTPYKTYpYy 3AHATHAM.
MIPOEKTHOM NIeATENbHOCTH
CaMocCTOATETHLHOE
u3ydeHue yueOHon
4.1 Hcnons3oBanue B JUTEPATYPHI. n OIIK-2, TIK-2,
MIPOEKTHOM JIeSITEeNIb-HOCTH 9/41 27 ITogroroBka k P Oliep Ka TIK-3, I1K-4,
CAM, CAD, CAE IIO MPAaKTUYCCKUM safianmit. 3aser TIK-5, TIK-20
3aHATHAM. BeImon
nenue KP.
Hroro 3a cemectp 18/81 | 54
5.
CaMOoCTOSITEIbHOE
5.1 [IIpaBuna odopmiieHHs M3yHCHHE yIeOHOR I OIIK-2, TIK-2,
mpoekToB B oGnacti 725|119 | ey | saxanud saver | K3, TTK-4,
MAaIIUHOCTPOCHHUS ' TIK-5, TIK-20
MPAKTHIECKUM
3AHATHAM.
CaMocCTOsATENBHOE
n3ydyeHue yueOHoM
6.1 Tumsl odopmieHHS W yJ'II/ITepazprI. IIpoBepka OIK-2, TIK-2,
MOJIa4¥ TOTOBBIX MPOCKTOB; 72,510 11 TToaroroBska k 3aJlaHHi. 3a4eT [IK-3, IIK-4,
’ TIK-5, IIK-20
MPAKTHICCKUM
3AHATHAM.




CaMocCTOsTebHOE
U3yucHHe y4eOHOM

7.1 TlpuHuumnel, 3aKOHbI B HTEDATVDEL Mposepka OIIK-2, TIK-2,
001acTH TIATEHTHOTO TpaBa B 6,5/2,51| 11 o rgToiia;( sa afmﬁ p3aqu TIK-3, I1K-4,
P® 11 3a py6eKom A JIAHIH. TK-5, TIK-20
MPAKTHICCKUM
3AHATHAM.
8.1 ITarenrHsie
HUCCIIEJOBAHUS  C  IEIBIO
. CaMOCTOSITEIbHOE
obecrieueHnst MMaTEHTHOM MBVICHIe VICOHO
YUCTOTHl HOBBIX HPOEKTHBIX yJ;II/ITepaz;IpBI Tposepka OIIK-2, TIK-2,
peleHui u uX 6,5/2,51| 11 ToxroToska K sanammii, 3auer TIK-3, I1K-4,
MMaTEHTOCIIOCOOHOCTH c TIK-5, TIK-20
N MPaKTUICCKUM

ompeJesicHHeM  ToKa3aTelei N
TEXHUYECKOTO YPOBHS ’
MPOCKTHPYEMBIX U3JICIHI

OIIK-2, IIK-2,
9.1 3auer TIK-3, I1K-4,

TIK-5, TIK-20
Hroro 3a cemectp 27/101 | 44,9

OIIK-2,ITIK-
HToro no gucLuIninHe 62/241 |117,9 2 IIK-3,I1K-

4 ITK-5,ITK-20




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

1. TpamunuoHHBIE 00pa30BaTENbHBIE TEXHOJIOTUH OPHEHTUPYIOTCS HAa OpraHU3alHIo
00pa30BaTEeNbHOTO  IIpOLlECcCa, IPEANONAralollyl0 MpsMYyH0  TPaHCIALUIO 3HAHUH  OT
npenojaBaresss K CTyJISHTY (MPEeuMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-WILUTFOCTPATUBHBIX
METOM0B 00y4eHus1). YueOHas AeATeIbHOCTh CTYJCHTa HOCUT B TaKHX YCIIOBHSX, KaK MPaBHUIIO,
PENPOIYKTUBHBIN XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIB30BAaHUEM TPAIUIIMOHHBIX TEXHOJIOTHH:

NudopmanvonHas  jekuuss —  [OCIENOBATEIbHOE  M3JIOXKEHHE Marepuana B
JTUCHUTUTMHAPHON JIOTHWKE, OCYIIECTBISIEMOE IPEUMYIIECTBEHHO BEpOAIBHBIMU CPEICTBAMH
(MOHOJIOT TIperno1aBaTels).

Cemunap — Geceia mpernoaaBaTelis U CTYACHTOB, 00CYKACHUE 3apaHee MOATOTOBICHHBIX
COOOILIEHUH 10 KaXKIOMY BOIIPOCY IIJIaHa 3aHATHUSA C SAUHBIM JIJISl BCEX IEPEYHEM PEKOMEHIyeMOi
00s3aTeNbHOM U JIOMIOJIHUTENbHOMN JIUTEPATYPHI.

[IpakTHueckoe 3aHATHE, TOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHI U HaBBIKOB IO
IIPENIOKEHHOMY IITOPUTMY.

JIaboparopHasi paboTa — opranuzanus yueOHo! paboThl ¢ pealbHBIMH MaTePUATbHBIMU U
UHPOPMALIMOHHBIMA O0OBEKTAaMH, SKCIIEPUMEHTalbHasi pabdoTa C aHAJIOTOBBIMH MOJEIISIMHU
peabHbIX 00BEKTOB.

2. TexHonoruu npoOaeMHOro oOyueHusi — opraHusanus o0pa3oBaTENILHOTO Mpoliecca,
KOTOpasi MpeArnoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIMPOCOB, CO3/aHHUE YYEOHBIX MPOOIEMHBIX
CUTYalHI U1l CTUMYJIMPOBAHUS AKTUBHOM MTO3HABATEIbHOU JIEATEIIbHOCTH CTYACHTOB.

@DopMbl yueOHBIX 3aHATHH ¢ UCIOIB30BAHUEM TEXHOJIOTUN MTPOOIEMHOTO O0YUYEHHUS:

[IpakTuyeckoe 3aHsTHE B (opMe NpakTUKymMa — OpraHu3amus y4eOHOW paboTHI,
HalpaBlieHHAs Ha pEIIeHHe KOMIUIEKCHOM y4eOHO-TIo3HaBaTeNbHOM 3amaud, TpeOyromie or
CTYyJICHTa MMPUMEHEHHUSI KaK HAyYHO-T€OPETHUYECKUX 3HAHUHN, TaK U TPAKTUIECKUX HABBIKOB.

[IpakTHyeckoe 3aHsATHE Ha OCHOBE Kelic-MeTo/1a — 00ydeHHEe B KOHTEKCTE MOJICIINPYEMOi
CUTYaIIH, BOCIIPOU3BOIAIICH peasibHbIe YCIOBUS HAYYHOM, POU3BOJICTBEHHOM, OOIIIECTBEHHON
nesitenbHOCTH. OOyuaromiuecss JOMKHBI MPOAHATH3UPOBATh CHUTYAIMIO, Pa300paTtbcs B CYTH
npo0JieM, IPeIOKUTh BO3MOXHBIE PELLIEHUs] U BBIOpaTh Jyuliee u3 HUX. Keiicel 6azupyrorcs Ha
peabHOM (PaKTUYECKOM MaTepuase Ui ke MPUOIMKEHbI K pealbHOU CUTYaIUH.

4. VlHTepakTUBHbIE TEXHOJOIMH — OpraHu3alusi 00pa30BaTENbHOIO IMpoliecca, KOTopas
@opMbl  Yy4EOHBIX 3aHATUH C UCHOJIB30BAHUEM CHEIHATU3UPOBAHHBIX HMHTEPAKTHUBHBIX
TEXHOJIOTHIA:

Jlexiusi «oOpaTHOM CBSI3W» — JIEKIUSA—TIPOBOKAIMS (MU3JI0KEHHE MaTepuaja C 3apaHee
3aIJIaHUPOBAHHBIMU omuOKamn), nekmnus-oecena, JIEKIUA-TUCKYCCHS,
JEKIHS-TIPECCKOH(PEPEHIINS.

CeMuHap-IuCKycCcHsl — KOJUIEKTUBHOE OOCYXKIEHHE KaKOro-JInOo CIIOPHOTO BOIPOCA,
po0OJIeMBbI, BBISIBJICHHE MHEHHI B TpYIITe (MEKTPYMIIOBOM TUANIOT, TUCKYCCHUS KaK CTIOP-IHUAaJIor).

5. lnpopMaimoHHO-KOMMYHHUKallMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTUU — OpTaHU3aIHs
00pa30BaTeNbHOTO MPOIIecca, OCHOBAHHAS Ha TPUMEHEHHUH CIICIIHATM3UPOBAHHBIX TPOTPAMMHBIX
Cpell M TEXHUYECKHUX CPEICTB paboThl ¢ HH(OpMAaLIUEH.

@opmbl y4eOHBIX 3aHSITUN C HMCIOJNBb30BaHHEM WH(GOPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA:

Jlexuusi-Bu3yanu3auuss — H3JI0KEHUE COJEPKAHUS COMPOBOXKAACTCS MpE3eHTAIUE
(memoHcTparuel yueOHbIX MaTepUasoB, MPEACTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTEMax, B
T.4. WUTIOCTPATUBHBIX, TpaUUECKUX, ayIN0- U BUICOMATEPHAIIOB).

[IpakTuueckoe 3aHsATHE B (hOpME PE3EHTALNHN — IPEJCTABICHUE PE3YIbTaTOB MPOEKTHON
WJIM UCCIIEIOBATENIBCKOM IEATETbHOCTH C UCIIOJIb30BAaHUEM CHEIIUATM3UPOBAHHBIX MPOrPAMMHBIX
cpen.



6 YueOHO-MeTOAHYECKOe o0eceyeHrne cCaMOCTOATEIbHOI padoThl 00y4aloIUXCsH

[To nucuunumbe «llpoekTHast JAeATEILHOCTB» IPEAYCMOTPEHA AayauTOpHAs U
BHEAYJAUTOPHAs CaMOCTOsITeNbHAs paboTa 00yJaromuXxcs.

CamocrosTenbHas paboTa CTYyJJCHTOB MPEAIoaraeT pereHne 3aay, BHIIOTHEHNE 3a1aHIH
CaMOCTOSITENIbHO M Ha IPAKTUYECKUX 3aHATHIX, IOArOTOBKY K KOHTPOJIbHBIM paboTaM U K 3a4eTy.

TeMblI 1J1s1 opoca U BONMPOCHI HA 3a4eTe:

1.

10.

3adem nucath 0030p auteparypsl? Uto Takoe 0030p nurepatypbl? KakoBa menb 00630pa
mutepatypsi? Kyna uner 0630p autepaTypsl B AUILIOME?

CAIIP kak 0OBEKT MPOEKTHPOBaHUS — OOIIMe MojokeHus. [IoHsITHS: aBTOMAaTH3aIuUs
MPOSKTUPOBAHUS, OOBEKT  MPOEKTUPOBAHHUSA, MPOEKTHOE  pEIIeHHE;  MPOEKT;
IIPOEKTUPOBAHUE; BXO/IHBIE U BBIXO/HbIE IaHHBIE; MOJIEIIN; IIPOrpaMMHOE 00ecCIIeUeHHUE.
OcHoBuble npuHiMnbsl npu co3ganuu CAIIP — cucteMHOe €IMHCTBO, THIU3AIUS;
passurue. O6mue npusHaku coppemeHHbIx CAITP.

CocraB u crpykrypa CAIIP. Buabl moxacucrem (MpOeKTHPYIOIIUE, OOCITYKHBAIOIIKE).
[Tonstue ‘“Kommiekc cpeactB aBToMmartusupoBaHHoro mpoektupoBanus (KCAII)”.
Haznauenne KCAIL Buast KCAII (0630pHO0). CTpYKTYpHBIE YaCTH KOMILIEKCOB CPE/ICTB.
[IporpamMmmHO-MeTOAUUECKHE KOMILIIEKCHI (ITMK). Nx TIOJIBU/IBL.
[TpoGaeMHO-OpUEHTHPOBAHHBIC I[IMK. OOBEKTHO-OPUEHTUPOBAHHBIC [IMK.
Ob6mecuctemusle [IMK. Hx cocrtaB u HazHadenue. (Mouutopusie CVY, CVYB/,
WH(OPMAIIMOHHO-TIONCKOBBIE CHCTEMBI, CPEJCTBA MAITUHHOW TpadHKH, IOJACHCTEMBI
o0ecrnevyeHrs JUaJIoroBOro pexmnuma).

[Tporpammuo-texunueckue komiuiekcsl (IITK). UMx mnonpasgenenus. Hasnauenwue.
Brrunciurensueie cetu. X noapasnenenue Ha ypoBHU. HazHaueHue ypoBHEN.

Buner obecnieuennst CAIIP. Marematudeckoe u nHpOpMAIIOHHOE obecriedeHre. Bumbl
obecnieuenus CAIIP. IlporpammHoe © JHMHTBHCTHYECKOe oOecreueHue. Bumabl
obecnieuenus CAIIP. Texunueckoe, METOIMUECKOE U OPraHU3ALMOHHOE O0eCTIeueHHE.
Knaccugpukamus CAIIP. Llens xnaccudpukanuu. Knaccupukanus no THUIMy OOBEKTOB
IPOEKTUPOBAHUS U PA3HOBUAHOCTH 00BEKTOB npoekTupoBanus. Knaccuduxarus CAIIP
0 CJIO’KHOCTHU 00BEKTa MPOEKTUPOBAHUS U IO YPOBHIO aBToMaTtu3anuu. Kinaccuduxamms
CAIIP 1o KOMITJIEKTHOCTH MPOSKTUPOBAHUS, TIO BHIITYCKAEMBIM MPOEKTHBIM JIOKYMEHTaM
U UX KOJIMYECTBY.

Knaccudukanus CAIIP o unciy ypoBHE# B CTPYKTYpe TEXHOJIOTHIECKOTO 00ecrieueHUs
U 10 opreHTUpoBaHHOCTH npoektupoBanus. CAIIP konctpyupoBanus uznenuii (CAD —
Computer Aided Design and Computer Aided Engineering). Ilpumepbl mporpamm,
HazHaueHWe. (ABTOMATHU3UPOBAHHBIE  CHUCTEMBbI  TEXHOJOTMYECKOW  IMOJTOTOBKH
npousBojcTBa — Computer Automated Process Planning (CAPP), and Computer Aided
Manufacturing (CAM), and Computer Aided Quality Control (Cuctemsr ympaBieHus
kauectBoMm), and Production Planning System (PPS) — poccuiickuit anamor ACVII).
Hasnauenne. Ilpumepsr mporpamm. Ilonsartme wunterpanmm CAIIP. Cxema mnonHOU
unterpaiuu (Computer Integrated Manufacturing

Hepapxusa  mpomecca  mnpoektupoBaHus.  Mepapxuuyeckue  ypoBHM.  YPOBHU
abCcTparupoBaHus U ACTIEKTHI POCKTHPOBAHUS.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Opranuzanus nporiecca npoektupoBanusi. CereBas MOJeNb Ipolecca IPOSKTUPOBAHUS
(moka3aTb CXeMy CETEBOM MOJIEIH).

TexHomoruueckass cxemMa Mmpolecca  NpoeKTUpoBaHUsA.  OCHOBHbIE  IOHSTHUS
(uH(OpMAIIMOHHBIE MHOXKECTBA, MIA0IOHbI, Kinacchl coctosiams), cuctembl (AITK MBC).
Cucremorexnudeckas aesrenbHocTh mnpu  co3ganmu  CAIIP. PaGorocmocoOHOCTB,
kadecTBo (yHkrmonupoBanus U dpdektuBHOCTE CAIIP. Ilonstne “Mertacucrema’.
OO61ure no0KeHus.

Tuner npoexktupoBanus CAIIP (MHauBHIYyaIbHOE, TUIIOBOE), U UX HA3HAYCHUE.
Pa3paboTka koHuenuuu MpoekTa: (OPMUPOBAHHME HJIEU IPOEKTA, IMpEeABAPUTEIbHAS
npopa0oTKa Leded M 3afad IMPOEKTa, NMPEABAPUTEIbHBIA aHaIU3 OCYLIECTBIIIEMOCTH
IIPOEKTA, XOAATANCTBO O HAMEPEHUSX.

[TpenuuBecTUIIMOHHAS (a3a MPOCKTA: MPESIUHBECTUIIMOHHBIC UCCIIEIOBaHMS, TPOCKTHBIN
aHQIN3, OIIEHKA >KU3HECIIOCOOHOCTH U (MHAHCOBOM pEaIM3yeMOCTH IPOEKTa,
TEXHUKO-3KOHOMHYECKOE 00O0OCHOBaHHUE MPOEKTa, OM3HEC-TIIIaH.

OpranuzalvioHHbIe CTPYKTYphl YyopaBiieHusi mnpoektamu. [loHstue oduca mnpoekra,
OCHOBHBIE IPUHIIMUIIBI TPOEKTUPOBAHUS U cOCTaB oduca mpoekra. OCHOBHBIE MPUHIIMITBI
OpraHU3aIy BUPTYaTbHOTO O(rca IpoeKTa.

HcTouynukn W opraHu3aluoHHbIC (HOpMBI (PUHAHCUPOBAHHUS TPOEKTOB. OpraHu3arus
MPOEKTHOTO (PMHAHCHPOBaHWMsI. MapKEeTHHT MTPOSKTA.

Pa3paboTka mnpoekTHOM MOKyMEHTaUMH. OKcrepTu3a NpoekTa.OCHOBHbIE IPUHIIMIIBI
OIICHKH 3()(PEKTUBHOCTH MHBECTHIIMOHHBIX MPOEKTOB. VCXOMHBIC JaHHBIC JUIS pacueTa
3¢ ()eKTUBHOCTH HHBECTULIMOHHBIX MPOEKTOB. OCHOBHBbIE MOKazarenu 3¢G(HEeKTUBHOCTH
npoekTa. Ouenka 3pQeKTUBHOCTH MpoeKkTa. BiausHue prucka U HEONPEAeTeHHOCTH MPHU
olieHKe 3P PEeKTUBHOCTH MPOEKTA.

VYrnpasneHue cTOUMOCTBIO MpoekTa. KoHTposnb U peryiupoBaHue MPOEKTa. 3aBeplIeHUE
MIPOEKTA.

(ABTOMATHU3UPOBAHHBIE CHUCTEMBl TEXHOJOTHYECKONW TMOATOTOBKA TPOU3BOJCTBA —
Computer Automated Process Planning (CAPP), and Computer Aided Manufacturing
(CAM), and Computer Aided Quality Control (Cuctemsl yrpasieHus kadecTBom), and
Production Planning System (PPS) — poccuiickuii ananor ACYTI). Hasnauenwue. [Ipumepst
porpamm.

IMousitue wmaterpanmu CAIIP. Cxema momuoi wuuTerparmu (Computer Integrated
Manufacturing).

Wepapxuss  mpomecca  mnpoekthupoBaHus.  HMepapxuueckue  ypoBHU.  YPOBHHU
aOCTparupoBaHUs U aCIIEKTHl TPOCKTUPOBAHMS.

Opranuzanus npoiecca npoektupoBanus. CereBast MoJieNb Ipolecca MPOESKTUPOBAHUS
(moKa3aTb CXeMy CETeBOUM MOJIENH ).

TexHomoruueckass cxema mporecca  IpoekTupoBaHus. OCHOBHbIE  TOHSTHS
(uHpOpMAIIOHHBIE MHOKECTBA, IIA0JIOHBI, KJIACCHI COCTOSTHUS).

CucremoTrexHuueckass jaearenbHocTs mnpu  co3ganuun  CAIIP. PaGorocrnocoOHOCTS,
kadecTBO (pyHkiuonupoBanus u sdpdexruBHocts CAIIP. Ilonstue ‘“Metacucrema’.
OO011e MoIoKeHMs..

Tunsl npoextupoBanusi CAIIP (uHIuMBHIyanbHOE, THUIIOBOE), W HX Ha3HAYCHHE.
MaremaTtnueckoe MoaenupoBanue rnpu coznanuu CAIIP. [Tonstue “agexBaTHas MOJEb .
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217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.

40.

41.

42.

43.

44,

45.

46.

[IpenmyiiecTBa MaTeMaTUYECKOTO MOJEIUPOBAHUA. BUAbl MareMaTHYECKUX MOJIEIEH.
OyHKIHUOHAIBHBIE MOJEIH, HX XapaKTepUCTUKa. Buabsl MareMaTH4eCKUX MOJCIICH.
CTpyKTypHBIE MOJENIN, UX XapaKTEPUCTHKA U Ha3HAUCHUE.

Bunsl maremarmuyeckux wmognened. MmuranmoHHBIE MOZECIH, UX XapaKTEPUCTUKA U
Ha3Ha4YCHHUE.

TunoBele pelleHuss NpU NPOEKTUPOBAHUM MEXaHMYeCKoil 00paboTku. OcobOeHHOCTH
IPOEKTHUPOBAHUS B TEXHOJIOTUU MALUIMHOCTPOEHUS. YPOBHH TUIOBBIX pemieHuil. Oouue
HOHATHS.

Tunossle pelieHns Npu NPOEKTUPOBAHUHN MEXaHNYECKOI 00paboTku. Tunuszaunus npu
00paboTKe OTIEIBHBIX TOBEPXHOCTEH.

TumoBsle penieHrss MpU NPOSKTHPOBAHWU MEXaHW4YecKod oOpaborku. Tumuzamus Ha
YpOBHE 00PAOOTKU JICTATH B IIETIOM.

Metonuku aBTOMAaTU3MPOBAHHOTO mpoekTupoBaHus. OOmas cxema BbiOOpa. Meton
OPSMOTO MTPOEKTUPOBAHMUS.

Metoauku aBTOMAaTH3MPOBAHHOTO NpoekTHpoBaHUs. Merox ananmusza. Ilopsaok
peanu3any MeToja.

Metoauku aBTOMAaTH3MPOBAHHOIO IpOEKTHpoBaHUsA. Merton cuHre3a. [lopsnok
peanuzanuu Merona. Oomue nonoxenus. [Ipusectu npumep dyukuuu Mi : Ci-1 [ Ci B
BUJE rpada Jiisl IpOU3BOJIILHON TOBEPXHOCTH.

Metouk aBTOMATU3UPOBAHHOIO MpoekTUpoBaHus. [lopsnok peanuszauuu Metona
CHUHTE3a Ha IpUMepe KOHKpeTHOH aeranu. Bwibop nomyctumsix BapuantoB MOII c
MOMOILBIO Ta0JIMIl COOTBETCTBUIA.

[Tonstue “IIpyHIMNManbHAS cXeMa TEXHOJIOTHYECKOro npouecca’. [IpuBectu npumep.
Cucrema tpéxmepHoro TBéprorenabHoro mojenupoBanuss KOMITAC 3D —5.11...V8 (mo
BbIOOpY). Bo3mokHOCTH cucTeMbl. OO0mue mosokeHus. Bo3MOXHOCTH MHTErpanuu c
CATIP texHonoruueckux mporeccos (ot Bepcun V8).

Cuctema tpéxmepHoro TBEpaoTenbHoro moaenupoBanuss KOMITAC 3D. [puknagasie
6ubauorexku. bubnroreka mIaHUPoOBOK 11€X0B. Bo3aMoxkHOCTH, 00IIME TPUHIIMIIBI paOOTHI
¢ OubnIMOTEKON.

Cuctema tpéxmepHoro TtBEpaoTensHOoro monaenupoanuss KOMIIAC 3D. Ilpuknagasie
6ubmuorexku. Pacuér m moctpoenune. KOMITAC SHAFT 2D. Bo3moxHocTH, o0miue
HOPUHIUIBI paOOTHI C OMOIHMOTEKOM.

Cucrema TtpéxmepHoro TBépaorenbHoro monenupoBanuss KOMITIAC 3D. Ilpuknagnbie
oubmoreku. Pacuér m mocrpoenne. KOMIIAC SPRING. Bo3moxHocTH, o0011ue
MPUHIIUIIBI pabOThI ¢ OUOINOTEKOMH.

Cuctema tpéxmepHoro TtBEpaoTenpHOro monenupoBanuss KOMIIAC 3D. Ilpuknagasie
oubmmoteku. bubnmmoreka pacuéra pasMepHbIX 1ieneil. Bo3amoxxHOCTH, 001IIMe MTPUHITAITHI
paboThI ¢ OMOTUOTEKOM.

Cucrema TtpéxmepHoro TBépaorenbHoro MoaenupoBanuss KOMITIAC 3D. Ilpuknaanbie
oubmuorexku. KoncTpykropckas 0ubnuoreka. BoaMoxxHOCTH, 001ITME TPUHIIUIIBI PaOOTHI C
O61OIMOTEKOH.

CAIIP texHonornveckux nporeccos Ha npumepe monyiss KOMITAC Apronpoekt - 9.4.
OO61re TpUHLIHUIIBI pabOTHI ¢ TPOrPaMMOiA.

ITponeccel ympasineHust pecypcamu NpoekTa. OCHOBHBIE MPUHIMIBI IUIAHUPOBAHMS
pecypcoB MpoekTa. YIpaBlIeHHE 3aKylIKaMH pecypcoB MpOEKTa. YIpaBieHUE
IOCTaBKaMH. YIIPaBJICHHUE 3al1aCaMu.
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47. YrpaBieHUe KOMaHJOW MpOEKTa. AHaIM3 MPOEKTHBIX PHUCKOB. METONbI CHUIKEHUS
PHUCKOB.

3aganusa

3aganue «/IutepaTypHblii NOUCK» N0 32JaHHOH TeMe. 3a/1aHUs (TEMBbI) JAIOTCS B
COOTBETCTBUU C TEKYILIMMH KYPCOBBIMH IPOEKTaMH 110 COOTBETCTBYIOLUM JAUCLUIIIIMHAM.

OnuuTe CTPYKTYpY Balllero 0030pa JUTepaTypsbl.
CocTaBUTh CTPYKTYpBI JJIs1 JINTEPATYpPHOI'O MOUCKA:
[Touck nurepaTypsl O KIHOUEBBIM CI0BAaM U UTaTaM
XpoHoJoruueckasi CTpykrypa o03opa

TemaTuueckas CTpykTypa 0030pa

Teoperuueckas CTpyKkTypa 0030pa

Cocras paznenos: Berymienue. OcHoBHas yacTb. BeiBo.
Onennre u BEIOGPHUTE HCTOUYHUKH JUUTsI 0030pa JIUTEPATyPHI
[enaiite 3aMETKM ¥ IUTUPYUTE CBOM UCTOUYHUKHU
Omnpenenure TeMbl U IPOOIEMBI

«OdopmiieHne npoexkTa»;

3anaHus Jar0TCS B COOTBETCTBUH C TEKYIIMMHU KYPCOBBIMH ITPOEKTAMH IO COOTBETCTBYIOIIUM
nucnuruinHaM. Lenb 3ananuii — COnmpoBOXKIEHHE TEKYIIHX KYPCOBBIX MIPOSKTOB U MOATOTOBKA K
odpopmienuro BKP.

«IlaTeHTHBIN MOUCKY;
Crynenram npejuiaraeTcsi IpOBECTH NMaTEHTHBIN MOUCK I10 MPEUI0KEHHON TeME.
«Pa3paboTka TEXHOJIOTUYECKON U TPOU3BOJCTBEHHON JOKYMEHTAIII

HpHMep TCXHOJIOTUYCCKOT'O aHaJIn3a YCpTCiKa ACTaIN
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Jerans — Ban-mecrepus (puc. 2), uzroronisercs u3 gerupoBanHoit cranu 18XI'T 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 npoX0OAuT TEPMHUYECKYIO
o0pabotky. Tepmuueckas 06paboTka cTajieil ¢ IPOLEHTHBIM coJepkaHueM yriaepoaa menee 0,25
% TpedyeT XMMHUKO-TepMHUECKOi 00paboTKU. B cBs3u ¢ TeM, UTO MOBEPXHOCTHAS TBEPJOCTH 110
JUIMHE JIeTally pa3inyHa, TO Hapsdy ¢ LeMEeHTalue 1 00beMHOM 3aKaIKoi He00X0AUMO
OCYIIIECTBUTH [TOBEPXHOCTHYIO 3aKaJIKy C HArPEBOM TOKaMH BbICOKOM yacToTel (TBY). Jlerans
IIPaBUJIbHOM reoMeTpuueckoit (opMbl ¢ rabapuTHbIMU pazmepamu @ 105 x 267 u
OJTHOCTOPOHHUM pacIoyiokeHuemM crymneneit @ 51, @ 60, @ 65 k6, @ 80 k6, @ 105; umeer
neHTpaibHoe oTBepcTre @ 48 x 40, @ 58 H7 x 25. B COOTBETCTBUU C TEXHOJIOTUYECKUM
KJ1accu(pUKaTOpOM paccMaTpuBaeMasi AeTallb Bai-1mecTepHs OTHOCUTCS K KJIacCy BaJIOB C
¢nanmamu [31]. Jletans obmamaet goctaTouHoM xecTkocThio (1/d=2,5), uto mo3sosier
Ha3HAYUTh PEKOMEHIYEMBIE B CIIPABOYHOM JIUTEpAType peXUMbI pe3anus. 28 Puc. 2. Ban -
miectepHs 29 Jletans Ban-mecTepHs UMeeT 3youatslil Benel (M=3,5 mM; Z=28), Ha ) 60 muIuIb!
(m=4,5 mm; Z=12), Ha @ 80 uwmie (M=5 Mm; Z=14), KOTOpbIE COOTBETCTBYIOT pa3Mepam,
npeaycmorpennbie [OCT 6033-80. Texuuueckue TpeboBanus: — panuanbHoe ouenue @ 80 k6,
0 58 H7 otHOCHTENBHO 00111e# ocu He Oosiee 0,05 Mm; 3T0 oOecrieunBaeTcss 00pabOTKOM ¢ OTHON
YCTaHOBOYHOM 0a3bl, KOTOPOM OyIyT SBIATHCS LIEHTPOBBIE OTBEPCTHS; — TBEPAOCTh TIOBEPXHOCTH
neramn HRCD 52-62 obecnieunBaeTcs IEMEHTAITUEH ¢ TIOCIIEAYIONIeH HEMPEPHIBHON 3aKaIKON B
neuu M 3akaikoi 3youatsix BeHoB TBY o tBepaoctu HRCD 56—62; — TBep10CTh MOBEPXHOCTH
Topua A Ha muametpe 90 mm u Tpex orBepctuii M 12 (Bua K) B cocTossHUM OCTaBKH
o0ecreynBaeTcsi IOCTPOCHUEM TEXHOJIOTUYECKOTro npoliecca 00paboTKH OTBEPCTUH TOCIIe
[EMEHTAIMH NIepe]] 3aKaJIKOM, OCTaBJIeHUEM MPUIyCKa Ha ryOuHy nementanui (1,8...2,4 Mmm)
Ha auameTrpe 90 MM M MOCIEAYIOIIETO €r0 CHATHUSA MTOCIE IEMEHTALINH MePe]] 3aKaIKON; —
IEPOXOBATOCTh MOBEPXHOCTEN: HauMeHbIas Ra=1,25 na @ 80k6 u @ 65k6 obecnieunBaercst
MI0CJIE 3aKaJIKU — TOJBKO HApYKHBIM KpyriibiM nmudosanneM (HRC» >40); mepoxoBaTrocTsb
Ra=2,5na @ 51 u @ 58 H7 obecneunBaercs nuiMdoBaHueM; BHyTPpEHHUIN THaMeTp HUINLEBON
nosepxHocTH (ceuenue b-b — @ 70) ¢ napamerpamu mepoxosaroctu Ra=1,25 obecrieunBaercst
nundoBanueM. /leTanb nMeeT Be NUIKIeBbIe MOBepXHOCTH (M =4,5;z=12um=5;z2=14)u
3yOuatsIii BeHen (M = 3,5; Z = 28) cpe3aHHbIMU uepe3 ouH 3y0 u 3y6o3akpyrienuem R7 (Bug B).
[InuiieBbie TOBEPXHOCTH MOTYT OBITH 00paObOTaHbI IMCKOBBIMU MOAYJIBHBIMU HJIM YE€PBSIUHBIMU
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dpeszamu muamerpom He 6omee 80 mm (R 40 max). LlenTpanbHOE OTBEPCTHE CTYIIEHYATOE:
orBepctue O 48 x 40 u @ 58H7 x 25 MMm; 1715 BBIX0/1a MHCTPYMEHTA (IITU(GOBAIBHOTO KPyra)
npeaycMoTpeHa kaHaBka b=5. Mexanudeckast 00paboOTKa ee 3aTpyIHUTEIbHA, TaK KaK 3Ta
MIOBEPXHOCTh PACIOJI0KEHA BHYTPHU JACTANIN U, CIEI0BATEIHHO, HET CBOOOIHOTO IOCTYIa U
BBIXO/1a HHCTpYMeHTa. OCTabHBIE 00pabdaThiBaeMbIC IOBEPXHOCTH C TOYKU 3PEHUS TOYHOCTH H
HIEPOXOBATOCTH HE MPEACTABISIIOT 3HAYUTEIBHBIX TEXHOJOTHUECKUX TPYIHOCTEH, UMEIOT
XOopolire 6a30BbIe MOBEPXHOCTH JIJIs IEPBOHAYATBHBIX OIEPAIAN M JOBOJBHO IMPOCTHI IO
KOHCTpYKIIMH. [ToBepXHOCTH BpaleHUss MOTYT ObITh 00pab0TaHbl HA MHOTOPE3IOBBIX WIIN
PEBOJIBBEPHBIX CTaHKaX. THUITOBON TEXHOJIOTMYECKHIA MTPOIIECC U3TOTOBIICHHS JAeTalel Kiacca
BaJIOB ¢ ()JIaHIIAMH PEKOMEH]IYET CIIECIYIOIIHA MappyT oOpaboTKU: BHaYase 00padaThIBAIOT
MOBEPXHOCTH NIPUHATHIC 32 YCTAHOBOYHBIE 0a3bl — 00paboTka oTBepcTUs U dacku ¢ yriaom 300 ,
3alleHTPOBKA BTOPOTo Topua. TokapHas (4epHOBasi M YUCTOBas ) 00pabOTKa 3a JABa yCTaHOBA B
nenTpax. CBepseHne OTBEPCTUs U Hape3anue pe3bOosl. [lnuie- n 3y6ooopadoTka.
XuMuko-TepMuyeckas 0opadotka. lllnudoBanue u okoHuaTenbHast 00padOTKa NUTUIEB U 3yObEB.

38[[31—[1/16 «CpeIlCTBa ABTOMAaTU3alMH MPOCKTUPOBAHUS);

Coznatb KM/] ueprexxu B CAD Kommnac, AutoCad. [Ipu BbIIOSTHEHNH BHE ayIUTOPHil
YHHBEPCHTETA UCIOIB30BATh OECIUIaTHBIC y4eOHbIC BEPCHH.
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OBJ'Ia)IeHI/Ie - MCTOAaMHU ITPOCKTUPOBAHUA (bHSI/IKO'MGX&HI/I'—IeCKI/IX CBOMCTB M TEXHOJIOTHUECCKUX
MoKa3aTenei MaTCpruaJIOB U TOTOBBIX MAIIIMHOCTPOUTCIIbHBIX H3HCHHﬁ PCAINU3YIOTCA IPU
BBITNIOJTHEHUH BallaI/IHI/Iﬁ ¢ untoas3oBanreM CAD cucrem.

«HCJII/I MNPOCKTHPOBAHUEC MAIIIMHOCTPOUTEJIBHOI'O IPOU3BOICTBA»
21.]'[5[ YKa3aHHOIr'o Uu3aciaus NpOU3BECTH NPOCKTHPOBAHUEC MAIIIMHOCTPOUTEIIBHOT'O IMTPONU3BOACTBA:

1. Pa3paboraTh Hanbosee palliOHaAIbHBIN KOMITJIEKCHBIM TEXHOJIOTHUECKOUI Mmpoliece,
BKJTIOYAIOIIEHH B Ce0s TPAHCTIOPTHBIE U BCIIOMOTATEIbHBIC ONIepaliy.
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2. OnpenenuTh NOTPEOHBI KAYECTBEHHBIN M KOJIMUYECTBEHHBI COCTaB BCEX DJIEMEHTOB
IIPOU3BOJICTBEHHOTO IIPOLIECCa.

3. 3a1aTh NPOCTPAHCTBEHHOE BOIUIOICHHE IPOU3BOICTBEHHOIO IIPOLIECCa B POMBIIIEHHBIX
3IAHUAX U COOPYKCHUSIX.

4. Onpez[eneTb HCO6XO,Z[I/IMYIO JJIA OTUX ueneﬁ BCIIMYMHY KallUTAJIbHBIX 3aTpar.

Bo Bcex ciydasx, Kak nmpu IpOEKTUPOBAHUU HOBOT'O 1€Xa, TaK U MPU PEKOHCTPYKIUU
MPOEKTUPOBILUK JOJKEH CTaBUTh Iepe]] COOOU U peliaTh Ciaeayrolre OCHOBHbIEC 3a0auu:
YBEJIMUYEHHUE BBIITYCKA MPOAYKLUHU; YIyUIICHHE UCIIOIb30BaHUS 000PYIOBaHMS; CHUYKEHUE
TPYAOEMKOCTHU U3JIENINI; COKPAIIEHUE TPY30IOTOKOB U TPAHCIIOPTHBIX MYyTEH; IKOHOMUS

Hnoma):[eﬁ, KaK IMPOU3BOACTBCHHLIX, TAK U BCIIOMOT'aTCJIbHBIX; COKpAIICHUEC ITPOU3BOACTBCHHOI'O

LMKJIA; YIYYIIEHUE OPTaHU3aluy IPOU3BOCTBA; YIYUIICHUE YCIOBUHN TPyAa U TEXHUKHU
0€30I1aCHOCTH.

CocTaBUTH KAPTY-MHCTPYKIHIO /JIsl IPOBeIeHUs] TPOEKTHOMH PadoThl 0 YKA3aHHOM
AUCUHUILINHE.

CocraBbTe IIaH-OMOPHYIO CXEMY IO IPEAJIOKEHHOMY TEKCTY.
CocTaBuTh CEUAIM3UPOBAHHYIO AHHOTAIUIO K IPEJIOKEHHON CTaThe
CocTaBUTh KOHCHEKT I10 MPEJI0KEHHOMY TEKCTY.

Onpenenutb BUJIbI IPEATIOKEHHBIX aHHOTALUH.

Haiitu ommOku B opopmieHnH IpeasioKeHHOro pedepara.

Pabota ¢ TexcToM (BI:II[GJ'II/ITB CMBICJIOBBIC HaCTHU TCKCTA, 03arjlaBuTh, 3a1aTh K HUM BOIIPOCHI,
BBINIMCATh HUTATHI U3 TCKCTA C IPaBUJIbHBIM 0(1)OpMJ'IeHI/IeM).

«Il;1annpoBaHne NPOEKTHBIX PadoT».

3ananue. [loctpoeHre MaTpuIbl OTBETCTBEHHOCTH UCIIOJIHUTENEH.

Marpuiia uCIIOJIHUTENIEH ITPOEKTA

[{enb — 03HAKOMUTHCS C OCHOBAMU MOCTPOEHUSI MaTPHULIbI OTBETCTBEHHOCTH MCIIOIHUTENEH.
DopMynMpOBKa 3aJaHUS

I[aTB XapPaAKTCPUCTHUKY OCHOBAM IMOCTPOCHUA MATPUILIBI OTBECTCTBCHHOCTHU HUCIIOJIHUTENEH U
pPaccMOTPETh MOHATHUA IMOCTPOCHUA MAaTPUILIBI OTBETCTBCHHOCTU HCIIOJIHUTENEH. HOCTpOI/ITL
MaTpulbl OTBETCTBCHHOCTHU HCITOJIHUTEIICH.

Anr OPHUTM BBIIIOJIHCHUA ITPAKTUYCCKOT'O 3a/laHUA
1. O3HaKOMHTBLCS C TCOpCTH‘-ICCKOﬁ YaCTbIO ITPAKTHYCCKOI'O 3aAaHUs.

2. Ha ocHOBaHWY BBIITOJIHEHHBIX IPAKTUYECKUX 3aJaHU 4, 5 3a0JHUTE MaTPUILY
OTBETCTBEHHOCTH HCIIOJIHUTENEH MpoeKTa (Tabmuia)
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3aganue. OeHUTH TPY0EMKOCTD JISl CJIeAYIOLIero NPUHATOr0 00bEéMa MPOEeKTHBIX padoT
U NMOPSAKA NPOEeKTHPOBAHNS LIEXO0B:

1. Pa3paboTka 3a1anus Ha npoekTupoBaHue. OnpeneneHue ONTUMaIbHON MOIIIHOCTH 1I€Xa.
2. Pac4€r nmpou3BOICTBEHHON IPOTrPaMMBI.
3. Be10op BHa 3aroTOBOK M POEKTUPOBAHNE TEXHOJIOTHUECKHX IPOIIECCOB.

4. Onpenenenue NOTpeOHOro KoIUYeCTBA 000PYI0BaHUs, BBIOOp €0 TUIIOB, COCTABIICHUE
creun(UKauy TEXHOJIOTHYECKOH OCHACTKH.

5. Pacuér pabGouero cocrasa 1iexa.
6. Pacuér u BIOOp TUIIOB TPAHCIIOPTHBIX CPEJICTB.

7. Pacuér niomaaei 1 000pyA0BaHNS BCIOMOTaTeIbHBIX Y4aCTKOB 11€Xa U €r0 CITY>KO U ObITOBBIX
MTOMEIICHU.

8. KoMrionoBka 1exa u mpuBsizKa €€ K MpON3BOJICTBEHHOMY 37JaHUIO.

9. [lnanupoBKa pacroyIOKEHUs] OCHOBHOTO MTPOU3BOJICTBEHHOTO M TPAHCIIOPTHOTO
000pyIOBaHUS.

10. Pacuér morpeOHOCTH B MaTepuasax U BCEX BUAX dSHEPTHUU.
11.Pa3paboTka cxembl ympasieHus 1exa ¢ yaérom ACVYIIL.
12. Pacyét TEXHUKO-2KOHOMUYECKUX ITOKa3aTelIeH 1exa.

KoneunbIiMu pe3ynbTataMu IpOeKTUPOBAHUS MATMHOCTPOUTEIBHOTO IPOU3BOCTBA SABIISIOTCS
TpH MapameTpa:

- moTpeOHOe KoJIm4decTBO obopynoBanus — C,

- H€06XOI[I/IM3.H miomanap ncxa — S,
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- HEOOXOIMMOE KOIMYeCcTBO paboyeii cribl — R.

IMocTaHoBKA 3224 NPU NPOEKTHPOBAHNHU, HAYYHOM HCCIe0BAHUMN
[IpopabGoTtaTh npuMepHBIE TEMBI IPOEKTHBIX PA0OT IO CIIEAYIOLICH CXeMe:

a) BeIOpaTh 2-3 TeMbl. HHTEpecyromue Bac;

0) pu HEOOXOTUMOCTH CKOPPEKTHPOBATh ()OPMYITHPOBKH TE€M, KOHKPETU3HUPYS UX;

B) OIMCATh METOI0JIOTUYECKUI anrmapar NpOeKTHOH paboThl B COOTBETCTBUHU C BHIOPAHHBIMH
TEMaMH.

CdopmynupoBaTh TeMy HAyYHOTO UCCIICIOBAHUS, HCXOS U3 MIPEJIaraeMou 11elTu.
CdopmynupoBaTh 11elib HAYYHOTO UCCIeI0BAaHUs IO MPeAaraeMoil Teme.

[Tpoananu3upoBaTh BBIAEPHKKU U3 IPOEKTHOM pabOTHI IO TEME (JaeTcsl pernoaBaTesieM) ¢ TOUKU
3peHMs] IPOBEIECHUS OIBITHO-IKCIIEPUMEHTAIbHOM padoThI.

Omnwucars METOIOJIOTUYECKUN ammapar CBOW MPOEKTHON pabOThl B COOTBETCTBHHU C BHIOPAHHOM
TEMOM 110 MpeJIaracMoi CXeMe.

«He.]'II/I NMPOCKTHPOBAHUEC MAIIIMHOCTPOUTEJIBHOI'O IIPOU3BOACTBA»
I[JISI YKa3aHHOI'0 U3aCiauA NpOU3BECTH NPOCKTHUPOBAHUC MAIIIMHOCTPOUTECIILHOT'O ITPOU3BOACTBA!

1. Pa3paboraTs Hanbosiee palliOHAIbHBIN KOMILIEKCHBIN TEXHOJIOTUYECKOUHN TIpoIiece,
BKJTFOYAIOIIEUH B c€0s1 TPAHCTIOPTHBIE U BCTIOMOTaTEJIbHBIC OTIEPAIIHH.

2. OHpeI[CJ'II/ITL HOTpe6HBII>'I KauyeCTBEHHBIM M KOJTMYECTBEHHBIN COCTAaB BCEX DJIEMEHTOB
MMPOU3BOACTBCHHOTI'O ITpoLEecca.

3. 3aI[aTL MMPOCTPAHCTBECHHOC BOIUIOMICHUC ITPOU3BOACTBCHHOTO ITPOLIECCA B ITPOMBIIIJICHHBIX
3AaHUAX U COOPYIKCHUAX.

4, Onpez[eneTL HCO6XOJII/IMYIO JUIS ATHX 1IeNen BCJIIMYNHY KalIUTAJIbHBIX 3aTpart.

Bo Bcex cnydasx, Kak Ipy NPOEKTUPOBAHUU HOBOTO 11€XA, TaK U IIPU PEKOHCTPYKIIUH
MPOEKTUPOBIIUK JOJKEH CTaBUTh MIepe]] CO00I U peraTh CIeAYIONIe OCHOBHBIC 3a/1a4H:
YBEJIMUYEHHUE BBITYCKA MPOAYKIIUU; YIYUIICHHE UCIIONIb30BaHUS 000PYIOBAHMS; CHIIKEHUE
TPYAOEMKOCTH U3JIENINI; COKPAIIEHUE TPY30IOTOKOB ¥ TPAHCIIOPTHBIX MYTEH; SKOHOMHUS
TIoMIaiel, KaKk MPOU3BOJICTBEHHBIX, TAK M BCIIOMOTATEIbHBIX; COKpPAIICHHUE TIPOU3BOJCTBEHHOTO
[IUKJIA; YIy4YIIeHUe OpTraHu3aIy MPOU3BOJICTBA; yIyUIIEHHE YCIOBUN TPyAa U TEXHUKH
0€30IacCHOCTH.

19



7 OHEHO‘IHLIG cpeacrea AJisi MIPpOBECACHUSA l'lpOMQ)KyTO‘lHOﬁ arrecranuu

a) NnaHupyemble pe3ybTaTbl 06y4YeHUA 1 OLLEHOYHbIE CPEACTBA A4/1A NPOBeAEeHUA NPOMEXKYTOUYHON aTTecTauum:

CTPYKTYpPHbIN
anemeHT MnaHupyemble pesynbTaTbl 0byyeHus OueHouHble cpeacTsa
KomneTeHuun
OnK-2 CNOCO6HOCTbIO PeLwwaTh CTaHAAPTHLIE 3343a4M NPpodecCUOHaANbHOM AeATEeNbHOCTM Ha OCHOBe MHPOPMaLMOHHOI U 6ubanorpadpuyeckoi

KY/Ib-Typbl C NPUMEHEHNEM MHGOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUIA U C yYeTOM OCHOBHbIX TpeboBaHuii UHPopMaLMOHHOM 6e3onacHocTU

3HaTb - NpuHUMNbLI  06pPaboTKM  MaTepuanos, Tembl 4N onpoca U BONPOCbI Ha 3aueTe:
NMUCbMEHHbLIX W U306pasnTENbHbIX
3auyem nucatb 0630p AnTEpaTypbI?
MCTOYHMKOB
Y70 Takoe 0630p NuTepaTypbI?
KakoBa uenb 063opa antepatypsbl?
Kyaa naet 0630p antepatypsbl B guniome?
YmeTb - NOHMMaTb OCHOBbI U CTPYKTYpY 3agaHue «JluTepaTypHbIlii MOMCK» NO 3agaHHON Teme. 3a4aHusA (TeMbl) Aal0TCA B COOTBETCTBUM

CcamocToATeNbHON  PaboThl,
KOHCMEKTUPOBATb YCTHbIE COOBLLEHNS,
abCcTpakTHO  MbICAUTb, 0606LWATh,
aHanM3MpPoBaTb, BOCMPUHUMATb
nHpopmaumtio;

C TEKYLLMMW KYPCOBLIMW NPOEKTaMM NO COOTBETCTBYHOLLMM ANUCLUMUMANHAM.
OnuwuTe CTPYKTYpY Balero ob63opa AnTepatypsl.

CocTaBWTb CTPYKTYpPbI 418 ANTEPATYPHOro NoUCKa:

MoucK AMTepaTypbl NO KAKOYEBbIM CIOBAM M UMTaTam

XpoHonornyeckas cTpyktypa ob3opa

TemaTnuyeckan CTpyKTypa o630pa




CTPYKTYpPHbIN

aN1eMeHT MnaHnpyemble pesynbTaTbl 06yYeHUn OueHoYHble cpeacTea
KoMMeTeHLnmn
TeopeTuyecKkas cTpyKkTypa o630pa
Cocrtas pasgenos: BcrynneHune. OCHOBHasA YacTb. Bbisoa,.
Bnapetb - CNOCOBHOCTBIO K CaMOOpraHusaLmm mn

camoobpa3oBaHuIo;

- OCHOBaMM CTPYKTYPOI CaMOCTOATEIbHOM
paboTbl, HaBblKaMW KOHCNEKTUPOBaHUA
YCTHbIX COOOLWEHMIA, KyAbTypoit
MbILWAEHNA CNOCOBHOCTLIO K 0606LeHMIO,
aHann3y, BOCNPUATUIO UHbOPMaLMUK;

MoaroTtoBKa AoKNaza Mo pesy/bTaTam
BbINO/IHEHHOrO 3aaHNA «J/lIuTepaTypHbIi
MOWUCK»

3agaHue «JlutepaTypHblii MOUCK» NO 3a4aHHOMK Teme.
OueHuTe 1 BbiIbepuTe UCTOUYHUKM s 0630pa AUTepaTypbl
[Jenaite 3amMeTKU N LUTUPYNTE CBOM UCTOYHUKMU

Onpegenute Tembl M NpPobaeMbI

MK-2 cnoco6HOCTbIO UCNONb30BaTb MeTOAbI CTaHAAPTHBIX UCNbITaHUIA NO onpeaeneHnio GU3NKO-MeXaHMYECKUX CBOMCTB U TEXHOIOrMYECKUX NoKasaTeneit

MmaTepunanos U rotoBbiX MalWUMHOCTPOUTE/IbHbIX M3AEI’IMi;I, CTaHAApPTHbIE MeTOoAbl UX MPOEKTUPOBAHUA, NPOorpecCMBHble meToabl IKCNlyaTauum Ma,qenuﬁ

3HaTb

- MeToAbl NPOEKTUPOBaHMUA
OU3NKO-MEXaHNYECKMX CBOMCTB U
TEXHONIOTMYECKNX NOKa3aTeiei matepmanos u
rOTOBbIX MaLLUMHOCTPOUTENbHbIX U34EeNNi

Tembl Ana onpoca u BONPOCbl Ha 3a4eTe:

CAINP Kak 06beKT NPOeKTUPOBaHUA — 0bLwue nNoioxKeHua. MoHATMA: aBToMaTU3aLmA
NPOEKTUPOBaHMUA; 0OBEKT MPOEKTUPOBAHUSA; MPOEKTHOE pPeLIeHNE; NPOEKT; NPOEKTUPOBaHME;
BXOAHble U BbIXOAHblE AaHHblE; MOAENU; NPOrpamMHoe obecneyeHue.

OcHoBHble npuHLMnbl Npu co3aaHum CAMNP — cuctemHoe eANHCTBO; TUNKU3ALUMA; pa3BuUTHe.
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CTPYKTYpPHbIN
aNeMeHT
KOMMEeTeHUMM

MnaHupyemble pesynbTaTbl 0byyeHus

OueHouHble cpeacTsa

O6uwme npmsHakmn coBpemeHHbIx CAIP.

Cocras u cTpyKTypa CAMP. Buabl noacuctem (NpoekTupytowme, o6cnyKmBatowme), nx

MoHsATHe “Komnnekc cpeacTs aBTOMaTU3NMpPOBaHHOro npoekTnuposaHusa (KCAM)”. HasHavyeHune

KCAM. Bugbl KCAMM (0630pHO). CTPYKTYpHbIE YacTU KOMMIEKCOB CPeacTs.

MporpammHo-meToguyeckune komnaekcol (MMVK). Ux noasngpbl. NMpobieMHo-0pUeHTUPOBAHHbIE

MMK. O6beKTHO-opueHTUpoBaHHble NMMK.

ObuwecnctemHble MMK. Ux coctaB 1 HasHayeHUue. (MoHuTopHble CY, CYB/,
MHGOPMALNOHHO-NOUCKOBbLIE CUCTEMbI, CPEACTBA MALUMHHOW rpaduKM, NOACUCTEMDI
obecneyeHns AManoroBoro pexxmnma).

MporpammHo-TexHMYeckue Komnaekcbl (MTK). Mx noapasaeneHns. HasHadyeHwme.
BblumcautenbHble ceTu. Mx nogpasgeneHne Ha ypoBHU. HazHaueHue ypoBHeii.
Buabl obecneyeHma CAMP. MaTemaTuyeckoe n MHbGopmMaLMOHHOEe obecneyeHue.

Buabl obecneyeHua CAMP. MNporpammHoe 1 IMHIBUCTUYECKOE obecneyeHue.

Buabl obecneyeHma CAMP. TexHMYecKoe, METOAMYECKOE U OpraHM3aLMoHHoe obecneyeHue.

Knaccudukauma CANMP. LUenb knaccudpmrkaummn. Knaccudbukauma no Tuny o6bexkTos
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CTPYKTYpPHbIN
aNeMeHT
KOMMEeTeHUMM

MnaHupyemble pesynbTaTbl 0byyeHus

OueHouHble cpeacTsa

NPOEKTUPOBAHNA N PAa3HOBUAHOCTU OOHEKTOB NPOEKTUPOBAHUA.

Knaccudumkauma CANMP no cnoKHocTh 06beKTa NPOEKTUPOBAHMA U MO YPOBHIO aBTOMAaTU3aLLMn
Knaccndumkauma CAMP no KOMNAEKTHOCTU NPOEKTUPOBAHMSA, MO BbIMYyCKAaEMbIM NMPOEKTHbIM
OOKYMEHTaM U UX KOJINYECTBY.

Knaccudumkauma CAMP no uncny ypoBHEN B CTPYKTYPE TEXHO/IOIMYECKOro obecneyeHus n no
OPUEHTUPOBAHHOCTN NPOEKTUPOBAHUA.

CANNP KoHcTpympoBaHus usgenumii (CAD — Computer Aided Design and Computer Aided
Engineering). Mpumepbl Nporpamm, HasHayeHue.

TexXHO/1I0rnm

N3roToB/IEHUA

(ABTOMaTU3MpPOBAHHbIE

cucTeMbl

TEXHOJIOrMYecKom

noaroToBKku npoussoactea — Computer Automated Process Planning (CAPP), and Computer

Aided Manufacturing (CAM), and Computer Aided Quality Control (Cuctembl ynpasneHus
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CTPYKTYpPHbIN
aNeMeHT
KOMMEeTeHUMM

MnaHupyemble pesynbTaTbl 0byyeHus

OueHouHble cpeacTsa

Kauyectsom), and Production Planning System (PPS) — poccuiicknin aHanor ACYN).
HasHauveHwue. MNpumepbl nporpamm.

MoHsaTue nHterpaumm CAMP. Cxema nonHon nHterpaumm (Computer Integrated Manufacturing
Nepapxma npouecca NpoeKkTupoBaHua. Mepapxmyeckme ypoBHU. YPOBHU abcTparMpoBaHus u
acneKTbl MPOEKTUPOBAHUS.

OpraHusaums npouecca NnpoekTnpoBaHuaA. CeTeBas Moae b NpoLecca NPoeKTUPOoBaHMs
(nokasaTtb cxemy ceTeBoit moaenu).

TexHonornyeckas cxema rnpouecca NpoeKkTMpoBaHusa. OCHoBHbIE NOHATUA (MHPOPMALIMOHHbIE
MHOKeCTBa, WaboHbI, KNacCbl COCTOAHUSA).

MpoeKTupoBaHMe annapaTHO-NPOrPaMMHOro KoMMnaekca MHGOPMaLMOHHO-BbIYUCIUTENbHOM
cuctembl (AMK UBC).

CuctemoTexHuyeckan geatenbHocTb Npu co3gaHmnm CAMP. PaboTocnocobHOCTb, KaYecTBo
dYHKLUMOHMpOoBaHUA 1 adpdekTnBHocTb CANMP. MoHATMe “MeTacnctema”. Ob6Lme NONOKEHUS.

Tunbl npoekTupoBaHua CAMNP (MHAMBUAYaNbHOE, TUMOBOE), U UX HAa3HAYEHMeE..

YmeTb

- MPOEKTNpPOBATb rOTOBbLIE
MalWNHOCTPOUTENIbHbBIX N34enna

«OdopmneHne npoeKkTa»;

3apaHnA JAkoTCA B COOTBETCTBUMN C TEKYWMMUN KYPCOBbIMU MPOEKTaMM NO COOTBETCTBYHOLLUNM
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anemeHT MnaHupyemble pesynbTaTbl 0byyeHus OLeHOYHble cpeacTBa
KomneTeHuun

ancumnamHam. Llenb 3afaHnin — conpoBoXKAEHUE TEKYLLMX KYPCOBbIX NPOEKTOB U NOAFOTOBKA K
odpopmneHmnto BKP.

«[aTeHTHbI NOUCKY;
CTyaeHTam npeasiaraeTca NPOBECTU NAaTEHTHbIN MOUCK MO NPea/IoKeHHON Teme.
«Pa3paboTKa TeXHONOIMMYECKOM U NPON3BOACTBEHHOM AOKYMEHTALMM»

Mpumep TEXHONOINMYECKOro aHaIn3a YepTexa AeTanu

t 100N 720000 367 001
\ ),'\,.F\z_wg - o e = H

Oetanb — Ban-wectepHsa (puc. 2), usrotonsertcs U3 nermposaHHoim ctanm 18XIT FOCT 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
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KOMMEeTeHUMM

MnaHupyemble pesynbTaTbl 0byyeHus

OueHouHble cpeacTsa

%; P=0,035 %; Ni=0,30%; HB 157-207) n npoxoamT TepmuyecKkyto ob6paboTky. Tepmuyeckasn
06bpaboTKa cTanel c NPoUEeHTHbIM coaeprKaHuem yrnepoaa meHee 0,25 % Tpebyet
XMMUKO-TEPMMYECKON 06paboTKM. B cBA3M C TEM, YTO NOBEPXHOCTHAs TBEPAOCTb NO A/MHE
AeTanun pasnMyHa, To HapAAy C LeMeHTaumel n 06beMHOM 3aKaiKkol Heobxoanmo
OCYLLECTBUTb NOBEPXHOCTHYIO 3aKasIKy C HarpeBoM TOKamu BbICOKOM YacToTbl (TBY). Aetanb
npaBuAbHOMN reomeTpuyeckor popmbl ¢ rabapuTHbIMK pasmepamu @ 105 x 267 1
OJHOCTOPOHHUM pacnosiokeHnem ctyneHel @ 51, @ 60, @ 65 k6, @ 80 k6, @ 105; umeet
LeHTpanbHoe oteepcTme @ 48 x 40, @ 58 H7 x 25. B cCOOTBETCTBUM C TEXHONOMMYECKUM
KnaccmdmKaTopom paccmatpuBaemas AeTasib Ban-wectepHA OTHOCKMTCA K Kaaccy BasioB C
dnaHuamu [31]. Oetanb obnagaer AocTaToMHOM *ecTkocTbio (I/d=2,5), uTo nossonaet
Ha3HaYMTb PEKOMEHAYyEMbIE B CMPABOYHOM NTepaType pexumol pesaHua. 28 Puc. 2. Ban -
wectepHaA 29 [eTanb Ban-wecrtepHa umeeT 3ybyaTtbiii BeHel, (m=3,5 mm; Z=28), Ha @ 60 wanupl
(m=4,5 mm; Z=12), Ha @ 80 waunubl (M=5 mm; Z=14), KOTOpble COOTBETCTBYIOT pasmepam,
npeaycmotpeHHble FTOCT 6033—80. TexHnyeckue TpebosaHma: — paguanbHoe GueHne @ 80 k6,
@ 58 H7 oTHoCUTeNbHO 0bLLei ocn He Bonee 0,05 mm; 3To obecneynsaeTca 06paboTKoM C
OZHOM YCTAaHOBOYHOM 6a3bl, KOTOPOI ByAYT ABAATLCA LLEHTPOBbLIE OTBEPCTUA; — TBEPAOCTD
nosepxHocTn aetanm HRCI 52-62 obecneunBaeTcs LemeHTaLmel ¢ nocieaytoLLe
HenpepbIBHOW 3aKa/IKON B MeYn 1 3aKasikon 3ybuaTbix BeHUoB TBY ao tBepaoctn HRCI 56-62;
— TBEPAOCTb NOBEPXHOCTU TopLa A Ha AnameTpe 90 mm 1 Tpex otBepcTuii M 12 (Bug K) B
COCTOSIHMM NOCTaBKKN o0becneymBaeTca NOCTPOEHNEM TEXHONOMMYECKOTro npouecca 06paboTkm
OTBEPCTUIA NOC/IE LLeMEHTaL MM Nepes, 3aKaiKoi, ocTaBNeHUEM NPUMNYCKA Ha r1yOuHY
uemeHTaumu (1,8...2,4 mm) Ha anametpe 90 MM U NMOCAEAYIOLLErO ero CHATUA nocne
LLeMEHTaLUMM Nepes, 3aKaslkoi; — LLePOXoBaTOCTb NOBEPXHOCTEN: HauMeHbLwasa Ra=1,25 Ha @
80k6 1 @ 65k6 obecneumBaeTca nNoc/e 3aKanku — TOJbKO HAPYXHbIM KPYT/bIM WANPOBaAHMEM
(HRC3 >40); wepoxosaTocTb Ra=2,5 Ha @ 51 n @ 58 H7 obecneunsaeTca wWanposaHuem;
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BHYTPEHHMI AMAMETP WAMLEBOMN NoBepxHOCTM (ceuyeHmne b-b — @ 70) c napameTpamm
wepoxoBaTtocti Ra=1,25 obecneunBaetca wandposaHnem. [letanb UMeeT ABe WAnLEeBble
nosepxHoctn (m =4,5;z=12 n m =5; z = 14) u 3ybuaTbiit BeHew, (m = 3,5; z = 28) cpe3aHHbIMU
yepes oauH 3y6 n 3ybosakpyrneHmem R7 (eua B). LLUnvueBble NOBEPXHOCTU MOTYT BbITb
06paboTaHbl AMCKOBLIMU MOLYbHbIMU UK YepBAYHbIMKU Ppe3ammn anameTpom He 6onee 80
mm (R 40 max). UeHTpanbHoe oTBepcTue cTyneHyatoe: oteepctme @ 48 x 40 n @ 58H7 x 25 mm;
A1 BbIX04a MHCTPYMeHTa (lWwandoBanbHOrO Kpyra) npesycMoTpeHa KaHaBka b=5.
MexaHuyeckas 06paboTKa ee 3aTpyAHUTENbHA, TaK KaK 3Ta MOBEPXHOCTb PACMOIOKEHA BHYTPU
AeTanun u, cnepoBaTeNbHO, HET CBOOOAHOMO AOCTYNA M BbIXOAa MHCTPYMeHTa. OcTasbHble
0b6pabaTbiBaeMble NOBEPXHOCTU C TOUKM 3PEHUA TOYHOCTM U LIEPOXOBATOCTM He NPeACTaBAAOT
3HAUUTESIbHbIX TEXHOIOTUYECKUX TPYAHOCTEN, MMET XopoLine 6a3oBble NOBEPXHOCTU AN
nepBOHaYabHbIX ONepauunii n A0BOJIbHO NPOCTbI MO KOHCTPYKLUUK. [TOBEPXHOCTU BpaLLeHMA
MoryT 6bITb 06paboTaHbl HA MHOFOPE3LLOBbLIX UK PEBOILBEPHbIX CTaHKaxX. TMNOBOW
TEXHO/IOTMYECKUIA MPOLLECC M3TOTOB/IEHUA AeTasiei Knacca BaioB ¢ GpaHLaMM peKoMeHayeT
cnenyowmii mapwpyt o6paboTku: BHavane obpabaTtbiBaloT NOBEPXHOCTU NPUHATLIE 33
yCcTaHoBOYHbIe 6a3bl — 0b6paboTka oTBepcTMA U dpacku ¢ yrnom 300 , 3aLLEeHTPOBKA BTOPOro
Topua. ToKapHas (4epHoBas M YncToBasn) ob6paboTKa 3a ABa yCTaHOBA B LleHTpax. CBepaieHne
0TBepCTMA N Hape3aHue pe3bbbl. LUnnue- n 3yboobpaboTka. XumMKo-TepMmMUeckaa 0bpaboTka.
LWnndoBaHMe M OKOHYATENbHAA 06paboTKa WANLEB 1 3yObeB.

Bnapgetb

- MeTo4amMM NPOEeKTUPOBaAHUA
PU3NKO-MeXaHMYECKMX CBOICTB U

3apaHue «CPEACTBa dBTOMATU3aL N NPOEKTUPOBAHUAN;

Cosgatb KM/, yepTexxkun B CAD Komnac, AutoCad. Mpwu BbINOSIHEHWUW BHE ayauUTOpWiA
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TEXHO/IOMMYECKMX NoKasaTenemn MaTepmnanos u
rOTOBbIX MALWNHOCTPOUTENbHbIX M3,Cl,e.ﬂl4ﬁ

YHMBEpCUTETA UCNONb30BaTb becniaTHble yyebHble Bepcum.
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OBnaaeHwue - metTogamu NPOEeKTUPOBaAHUA (I)VI3MKO-MGX3HVI‘-I€‘CKVIX CBOMCTB U TEXHOOMMYECKUX
rnoKasartenem MaTepnanoB U rOTOBbIX MALLMHOCTPOUTE/TIbHbIX M3p,enm71 peannsyroTca npu

BbIMO/THEHUN 38AaMHMl7| ¢ unonb3osaHnem CAD cucrtem.

MK-3 cnoco6HOCTbIO y4acTBOBaTb B MOCTAHOBKE Lie/Ie NPoeKTa (Nporpammbl), ero 3agad npu 3agaHHbIX KPUTEPUAX, LieneBbiX GYHKLMUAX, OrpaHUYEHUnAX,
pa3paboTKe CTPYKTYpbl MX B3aMMOCBA3ei, onpeaeneHun NpMopUTETOB PeLleHna 33434 C yYeTOM NPaBOBbIX, HPABCTBEHHbIX acCMeKTOB NpodeccMoHanbHOM
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anemeHT MnaHupyemble pe3ynbTaTbl 06yYeHMA OugeHouHble cpeacTsa
KOMNeTeHU MU
AeATeNbHOCTU
3HaTb - NpaBwWIa NOCTAHOBKM Lenen 1 3ajau Tembl AnA onpoca ¥ BONPOCbI Ha 3a4yeTe:
NPOeKTa; MOAENN KU3HEHHOTO UMKAA
MoHATUE «MPOEKT» U ero onpeaeneHue.
NPOEKTa; P PeA
CyLHOCTb «ynpaBaeHUs NpoeKkTammn». bazoBble BapmaHTbl CXEM YNpPaBAEHUA NPOEKTaMM.
MpeAnocbINKM NPUMEHEHNA ANCUMNIMHBI KYNPABAEHNE NPOEKTAMMNY.
CpaBHeHWe GYHKLMI TPAAULNOHHOMO U MPOEKTHOrO MEHEAKMEHTA.
PYHKLMM NPOEKTHOTO MEHEAKMEHTA U UX XapaKTepPUCTUKA.
Knaccndumkauma TMNOB NPOEKTOB.
Llenb 1 cTpaterna npoekra.
MMpPOEKTHbIN LK.
YmeTb - dopmynnpoBaTb BeayLLyto Npobaemy,

HaxXo4uTb NyTU ee peleHunA,;

- Bb|6MpaTb uenn n 3aaaqdn npoeKTa,

«Llenn npoeKTMpOoBaHMA MaLLMHOCTPOUTENIbHOrO NPOU3BOACTBAY

[nAa ykasaHHOro nsgenna nponsBecTn NPOeKTMpPoOBaHME MALLINMHOCTPOUTEIbHOTO
npon3soAacrtea:

1. Pa3paboTatb Hanbonee paLMOHabHbI KOMMIIEKCHbIA TEXHONOTMYECKOMIA npoLecc,
BK/tOYalOLWMI B cebA TpaHCNOPTHbIE M BCMOMOraTe/ibHble onepaumu.

2. Ol'lpep,el'll/lTb I'IOTpE6HbIﬁ KauyeCcTBEHHbIM U KONNMYECTBEHHbIN COCTaB BCEX 3/IEMEHTOB
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NPOM3BOACTBEHHOIO NpoLiecca.

3. 3agatb NPOCTPaHCTBEHHOE BON/1IOWEHWE NPON3BOACTBEHHOIO NpoLecca B NPOMbILWNIEHHbIX

3403aHNAX N COOPYHKEHUAX.
4, Onpep,enMTb HGO6XOAMMVIO Ana aTnx u,enel7| BeNIMYNHY KaNUTaibHbIX 3aTpPaT.

Bo Bcex cnydanx, Kak npu NPOeKTUPOBaHUM HOBOTO LLEXa, TaK U NMPU PEKOHCTPYKLUK
NPOEKTUPOBLLMK AONKEH CTaBUTb Nepes coboli 1 pellaTh cneaytoliMe OCHOBHbIE 3a4auu:
yBefiMyeHme Bbinycka NPoAayKLUMM; yaydlleHNne UCNoNb30BaHNA 060pyA0BaHUA; CHUKEHUE
TPYA0EMKOCTU U3AEANIA; COKPaLLEHME rPY30NOTOKOB M TPAHCMOPTHbIX MyTel; 3KOHOMMUA
naouwaaein, Kak NPoM3BOACTBEHHbIX, TaK U BCMOMOraTe/IbHbIX; COKpallieHune
NPOU3BOACTBEHHOrO LMKNA; YAyYlleHWe opraHmM3aumm NponsBoAcTBa; yaydlleHne ycaoBuii

TPYyAa N TEXHUKN 6e3sonacHocTw.

Bnapetb

- CNOCOBHOCTbIO Y4aCTBOBATb B MOCTAHOBKE
ueneln npoekTa

MK-4 cnoco6HOCTbIO y4acTBOBaTb B pa3paboTKe NPOEKTOB U3AeNUi MaLLMHOCTPOEHUA, CPEACTB TEXHONOrMYECKOro OCHALLLEHUA, aBTOMATU3aLMN U AUAarHOCTUKU
MaLUMHOCTPOMUTENbHbIX NPOU3BOACTB, TEXHOIOrMUECKMX NPOL,ECCOB UX U3rOTOBNICHMA U MOAEPHM3ALMUN C YHETOM TEXHOIOMMUYECKUX, IKCNJTyaTalMOHHbIX,
3CTETMUECKMX, IKOHOMUYECKUX, YNPaBAEHUYECKUX NapameTpoB U UCNONb30BaHUEM COBPEMEHHBIX MHPOPMAaLMOHHbIX TEXHONOIMI U BbIMUCAUTENBHON TEXHUKY,
a TaK»Ke BbI6MpPaTb 3TU CPEACTBA U NPOBOAMUTL ANArHOCTUKY 06'bEKTOB MaLLMHOCTPOUTE/IbHBIX NPOM3BOACTB C NPUMeHeHUeM Heo6X0AUMbIX METOA 0B U

cpeAacTs aHann3a

3HaTb

- 3HATb TUMNbI Od)OpMI'IeHMFI M nNoaayn rotoBbiX

Tembl ANA onNpoca U BONPOCbI Ha 3ayeTe:
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NPOEKTOB;

- pa3HOBUAHOCTM METOA0B Ny6ANKaLUN
MUCbMEHHbIX [ OKYMEHTOB, OpraHn3auuio
CNPaBoYHO-UHPOPMALMOHHOMN AeATEIbHOCTH,

MoacucTembl ynpas/ieHUs NPOEKTaMM.

Pa3paboTKa KoHuenuumu npoeKkTa: GopmM1MpoBaHMe naev NpoekTa, NpeasaputenbHas

npopaboTKa uenen 1 3aga4 NpoeKTa, NpeaBapuTe/ibHbIN aHa/IM3 OCYLLECTBIAEMOCTM NMPOEKTA,

X04AaTalCTBO O HaMepeHMUSX.

MNpeanHBeCcTUUMOHHAA cbasa npoekTa: npeanHBeCTULMOHHbIE UCCNe0BaHUA, I'IpOEKTHbIﬁ
aHanun3, oueHkKa ¥KM3HEecnocobHoOCTH U (I)VIHaHCOBOVI peann3lyemocCcT NpoekKTa,
TEXHUKO-3KOHOMMYEeCcKoe 060CHOBaHMe NPOEKTa, 6u3Hec-nnaH.

OpraHu13aLMoHHble CTPYKTYPbl YNPaBAeHMA NPOEKTaMM.

MNoHATHe o¢14ca NPOEeKTa, OCHOBHblIE NPUHLUWUMNbI NPOEKTUPOBAHUA U COCTaB ocbmca NpoekKTa.

OCHOBHble NPUHLMMbI OpraHM3aLMmM BUPTyaabHOro odurca NpoeKTa.
MCTOUYHMKM M opraHu3aumoHHble popmbl GMHAHCUMPOBAHMUA NPOEKTOB.
OpraHu13aumsa NpoeKTHOro GMHAHCMPOBAHMUS.

MapKeTUHr NpoekKTa.

Pa3paboTKa NPOEKTHOM AOKYMEHTALMMN.

JKcnepTM3a NpoekKTa.

OCHOBHble NPUHLMMbI OLEHKM 3P DEKTUBHOCTU MHBECTULMOHHbIX MPOEKTOB.

McxoaHble AaHHble ANna pacyeTa 3d)d)eKTVIBHOCTM MWHBECTULMOHHbIX MPOEKTOB.
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OcHoBHble NokasaTtenn adpdeKTMBHOCTU NPOEKTa.

OueHKa 3pPeKTUBHOCTM NPOEKTa.

BnauaHue pucka 1 HeonpeaeneHHOCTU Npu oueHKe 3pPeKTUBHOCTU NPOEKTa.
YnpaB/ieHMe CTOMMOCTbIO MPOEKTA.

KoHTpo/b 1 perynMpoBaHue npoekTa.

3aBepLueHne npoekTa.

YmeTb

- O¢OpM}'|F|Tb M NOOaBaTb rOTOBbIE MPOEKTbI,

- NCMNO/1b30BaTb B CBOEM 0eATeNbHOCTU
Pa3HOBUAHOCTU METOA0B I'IY6J'IMKaLI,MM
NMUCbMEHHbIX OOKYMEHTOB;

- IOTMYECKN  CTPOUTb MUCbMEHHYID M1
YCTHYIO  peub;

CocTaBUTb KapTy-UMHCTPYKLUIO ANA NPOBeAeHUA NPOEKTHOM paboTbl N0 yKasaHHOMU
AUCUUNINHe.

CocTaBbTe NJIaH-OMNOPHYO CXeMY MO NPes/IoKEHHOMY TEKCTY.
CocTaBuTb CNeLMaan3MpoBaHHYIO aHHOTALMIO K NPesn/I0KeHHOM cTaTbe
CocTaBWTb KOHCMEKT MO NpeasioxKeHHOMY TEKCTY.

OnpeaennTtb BUAbI NPeaIoKeHHbIX aHHOTaLMM,

HaliTn owmnbkun B opopmaeHnn npeasiorkeHHoro pedepara.

PaboTa c TekcTom (Bbl,ﬂ,e}'IVITb CMbICNOBble YaCTh TEKCTA, 03ar/1aBnUTb, 3a4aTb K HAM BONPOCHI,
BbIMUCAaTb UNTaTbl N3 TEKCTA C NMPABU/IbHbIM Od)OpMﬂEHMEM).
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aNeMeHT MnaHupyemble pe3ynbTaTbl 06yYeHus OLeHOYHble cpeacTBa
KomneTeHuun
Bnagetb - NpUHUMNammn 06paboTKM maTepunanos, «MnaHMpoBaHMe NPOEKTHbIX paboT».

NMNCbMEHHbIX U M306paSMTEI'IbeIX
MUCTOYHUKOB, TUNamu OCI)OpMHEHWr'I M nogayun
FOTOBbIX MPOEKTOB,

- Pa3HOBUAHOCTAMM MaTEpPUNasos K
WMHCTPYMEHTOB NPOEKTUPOBaHUA B U3y4aemMoi
cneunanusaumm;

- opraHuM3aumen paboyero NPOCTPaAHCTBa;

- meTogamm obpabotkn  cobpaHHoro

maTtepkhana, npeacraBieHMeEmM o I'IOpT(bO}'IMO,'

3agaHue. MocTpoeHme MaTpuLLbl OTBETCTBEHHOCTU UCMONHUTENEN.

MaTpuua MCNoNHUTENE NPOeKTa

Llenb — 03HaKOMUTLCA C OCHOBaMM NOCTPOEHMSA MaTPULLbl OTBETCTBEHHOCTU UCMIONHUTENEN.
dopmynnpoBKa 3agaHus

[aTb XxapaKTepUCTUKY OCHOBaM NOCTPOEHUA MaTPULbl OTBETCTBEHHOCTU UCMOJIHUTENEN U
PaccMOTPETb NOHATUA NOCTPOEHUA MATPULbI OTBETCTBEHHOCTU UCNOAHUTENEN. NoCTpOUTb
MaTpPULLbl OTBETCTBEHHOCTU UCMOIHUTENEN.

A/IFOPUTM BbIMO/IHEHUA MPAKTUYECKOrO 3a4aHuA
1. O3HAaKOMMTLCA C TEOPETUYECKOM YaCTbIO MPAKTUYECKOro 3a4aHus.

2. Ha 0CHOBaHUK BbINOIHEHHbIX NPAKTUYECKMX 3a4aHNi 4, 5 3aN0NHUTL MaTPULLY
OTBETCTBEHHOCTU UCMOIHMUTE el NpoeKTa (Tabaunua)
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KOMAHAA NMPOEKTA (MATPULIA
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MNK-5 cnocobHoCTbIO y4yactBOBaThb B nposeAeHUn npeaBapuUTe/ZibHOro TeXHUMKO- SKOHOMUNYECKOro aHa/in3a NPOEKTHbIX pac4yeTos, pa3pa60TKe (Ha OCHOBe€

[,eACTBYIOLMUX HOPMATUBHbBIX 4O0KYMEHTOB) NPOEKTHOM U paboueii M 3KCNAYaTaLMOHHOM TEXHUUYECKOM A0KYMEHTaLMUu (B TOM YUC/Ie B 3/IEKTPOHHOM BUAe)

MALIMHOCTPOUTE/IbHBIX MPOU3BOACTB, UX CUCTEM U CPEACTB, B MEPONPUATUAX NO KOHTPOJIIO COOTBETCTBUA Pa3pabaTbiBaeMbiX NPOEKTOB U TEXHUYECKOIA

AOKYMEHTaLMM AeUCTBYIOWMM HOPMATUBHBIM AOKYMEHTaM, 0pOPMAEHNU 3aKOHUYEHHbIX MPOEKTHO-KOHCTPYKTOPCKUX paboT

3HaTb

-OCHOBbI TEXHUKO-3KOHOMMNYECKOIo aHan3a
NPOEKTHbIX pacyeToB

Tembl ANA onpoca 1 BONpocCbl Ha 3a4yeTe:

MaTemaTtuyeckoe moaenmposaHue npu cosgaHum CAMP. NoHATMe “agekBaTHaa moaens”.
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aNeMeHT MnaHupyemble pe3ynbTaTbl 06yYeHus OLeHOYHble cpeacTBa
KOMMEeTeHUMM
MpenmyLLecTBa MaTeMaTUYECKOTO MOAEIMPOBAHMA.
Buabl maTemaTnyeckmx mogenen. PyHKLMOHAIbHbIE MOAE/MU, UX XapPaKTEPUCTUKA U
Buabl maTemaTnyeckmx mogenei. CTpYKTypHbIe MOZENN, UX XapaKTePUCTUKA U Ha3HayeHue.
Buabl maTemaTUyeCcKMUX Mogenen. UMUTaUMOHHbIE MOAEN, UX XapPaKTePUCTUKA U Ha3HayeHue.
YmeTb - HHTEPIPETUPOBATH OCHOBHEIE | 3apgaHue. OUueHUTb TPYA0E€MKOCTb AJIA CeAYIOLWEro NPUHATOro 06béma NPOEKTHbIX PaboT u
TEXHUKO-PKOHOMHYECKHE ITIOKa3aTENH | nopAAKa NPOEKTUPOBaHUA LLEXOB:
MPOEKTOB

1. Pa3paboTka 3aaHuMA Ha NpoeKkTupoBaHMe. OnpegeneHne onTMMaabHOM MOLLHOCTM LEeXa.
2. Pacyét npon3BOACTBEHHOW NPOrpPaMmbl.
3. Bbibop BMAA 3aroTOBOK M NPOEKTUPOBaHME TEXHONOTMUYECKMUX NPOLLECCOB.

4. OnpegeneHune noTpebHoOro Kosnyectsa obopyaoBaHus, BbIGOP ero TMNOB, COCTaB/IeHME
cneundmKaLMmn TEXHOIOTMYECKOM OCHACTKM.

5. Pacuét pabouero cocraBsa Liexa.
6. PacyéT 1 BbI6op TMNOB TPAHCNOPTHbIX CPEACTB.

7. PacuéT nniowaaei n 060pyaoBaHNA BCNOMOraTe/ibHbIX Y4aCTKOB L,eXa U ero cayx6 u
6bITOBbLIX NOMELLEHMIA.

8. KomnoHoBKa Lexa 1 npuBA3Ka eé kK npon3soAacTBeHHOMY 34aHUIO.

9. nﬂaHVIpOBKa pacnonoxeHnAa OCHOBHOIo Npon3soACTBEHHOIO U TPAHCNOPTHOTO
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CTPYKTYpPHbIN

aNeMeHT MnaHupyemble pe3ynbTaTbl 06yYeHMA OugeHouHble cpeacTsa
KOmMeTeHummn
obopynoBaHus.
10. PacyéT noTpebHOCTN B MaTepManax 1 BCeX BUAAX SHEPTUM.
11.Pa3paboTka cxembl ynpaBaeHua wexa c yyuétom ACYTI.
Bnapetb - MMOHSITANHBIM arnmaparoM | 3apaaHune. OueHUTb TPYA0EMKOCTb ANA CNeAYIoLLEero NPMHATOro 06bvéma NPoeKkTHbIX pabot u
TEXHUKO-3KOHOMUYECKOTO aHaiau3a

IIPOEKTHBIX PACUYETOB

nopAaaKa NnpoeKTUPOBaHUA L,EXOB:
12. PacyéT TEXHMKO-3KOHOMMUYECKUX NMOKa3aTenen uexa.

KoHeuyHbIMK pe3yabTaTaMu NPOEKTUPOBAHNA MALLMHOCTPOMTEIbHOrO NPON3BOACTBA ABAAIOTCA
TpW napameTpa:

- noTpebHoe Konmyectso obopyaoBaHusa — C,
- Heobxoaumas niowaab uexa — S,

- Heobxoaumoe Kosmyectso pabouei cuabl — R.

MK-20 cnoco6HocTblo pa3pabaTbiBaTbh NJIaHbI, NPOrpaMMbl U METOAMUKH, APYTUe TeCTOBble AOKYMEHTbI, BXOAALMUE B COCTaB KOHCTPYKTOPCKOIA,

TEXHO/IOrMYECKOU U 3Kcnnya'ra|.l,uom-|oﬁ AOKYMEHTaUHNN, oCyecCTB/iIATb KOHTPO/1b 3a COGHI-OAEHMEM TeXHO/I0ruYecKom AUCUMNNJ/INHDI, 3KoNornyecKkomn

6e3onacHoOCTM mall UHOCTPOUTE/IbHDbIX NPOU3BOACTB

3HaTb

- 3Tanbl NPOEKTUPOBAHNA N HAYYHOTO

Tembl ANA onpoca 1 BONpocCbl Ha 3a4yeTe:
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CTPYKTYpPHbIN
aNeMeHT
KOMMEeTeHUMM

MnaHupyemble pesynbTaTbl 0byyeHus

OueHouHble cpeacTsa

nccnefoBaHUA;

- CTPYKTYPY NPOEKTa;

Mpoueccbl ynpaBieHna pecypcamm npoekta. OCHOBHbIE MPUHLMMbI NJAaHNPOBaHNA PECYPCOB
npoekKTa.

YnpaBneHue 3aKynkamu pecypcoB NnpoekTa.
YnpaBneHue nocTaBKkamm

YnpaBneHue 3anacamu.

YnpaBneHve KOMaHAoW NpoeKTa.

AHann3 NPOEKTHbIX PUCKOB.

MeToabl CHUMKEHUA PUCKOB.

OpraHu3ayms paboT No ynpasBaeHMIO PUCKaAMM.

YmeTb

- BbINOJZIHATb AeATE/NNIbHOCTb NO NMNPOEKTY B
npenenax 30Hbl OTBETCTBEHHOCTH;

- NPOBOANTbL CaMOaHaAN3 YCNELWHOCTH U
pe3y/bTaTUBHOCTMU peLleHus Npobaemsl
NPOEKTa; onpeaenaTb U aHaIM3NPOBaATb PUCKM
NPOEKTHbIX onepauui

- popMmyIMpoBaTb TEMY NPOEKTHOM U
nccnenoBaTebCckon paboTbl, AOKa3bIBaTb eé
aKTyaNbHOCTb;

MocTaHOBKaA 334,34 NpPY NPOEKTUPOBAHUMU, HAYYHOM UCCe[0BaHUN
MpopaboTatb NpMMepHble TEMbI MPOEKTHbIX PabOT NO cneaytoLLein cxeme:

a) BbIbpaTb 2-3 Tembl. UHTepecytolme Bac;

6) Npn HEOHXOANMOCTU CKOPPEKTUPOBATL POPMYINPOBKM TEM, KOHKPETUINPYA UX;

B) onncaTtb METOFI,OI'IOI'M‘-IECKVIf/Jl annapar I'lpOGKTHOVI pa6OTbI B COOTBETCTBUU C Bbl6paHHbIMI/I
TeMamu.

ChopmynnpoBaTtb TEMY HayYHOTO UCCNEA0BAHUA, UCXOAA M3 NpPeanaraemoit Lenw.
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CTPYKTYpPHbIN

aNemMeHT MnaHnpyemble pesynbTaTbl 06yYeHUn OueHouHble cpeacTBa
KoMneTeHLUnmn
- COCTaBJISITh MHAMBUIYAJIbHbIA IJ1aH | CPopmynnposaTh Lienb Hay4HOro UCCAe0BaHNA NO Npejsiaraemon Teme.
MPOEKTHON M MCCIIEA0BATEIBCKON pabOTHI; . 5 b
0aHa/IN3MPOBATb BblAEPHKKU U3 MPOEKTHOM paboTbl No Teme (AaeTca npenogasatenem) c
BBIICIIATH 00BEKT " peaMeT P P Aep P P (a PENoA )
MCCIIEI0BAHMSE; TOUYKM 3PEHUNA NPOBEAEHUS OMbITHO-3KCMEPMMEHTA/IbHON PaboTbl.
OnucaTtb METOA0NOMMYECKMI annapaT CBOM NPOEKTHOM PaboTbl B COOTBETCTBUW C BbIGPAHHOM
TeMOM No npeanaraemMom cxeme.
Bnagetb - TOHATHHHBIM ammapaToM B 00JacTh | «Lienn npoeKTMpoBaHMe MallMHOCTPOUTENbHOTO NPOU3BOACTBAY

KOHTPOJIA Ka4€CTBa NPOCKTHBIX onepaunﬁ;

[nAa ykasaHHOro nsgenna nponsBecTn NPOeKTUPOBaHME MALLNMHOCTPOUTE/IbHOTO
nponssBoAacCTBa:

1. Pa3paboTaTtb Hanbonee paLMOHaNbHbI KOMMNNEKCHbIM TEXHONOTMYECKOMIA NpoLecc,
BK/lOYatoLWMI B cebA TpaHCNOPTHbIE M BCMIOMOraTe/ibHble onepaumu.

2. Onpepenntb NOTPEBHbBIN Ka4eCTBEHHbIM U KOIMYECTBEHHbIN COCTaB BCEX 3/IEMEHTOB
NPOU3BOACTBEHHOIO NpoLecca.

3. 3apatb NPOCTPaHCTBEHHOE BON/1OWEHWE NPONU3BOACTBEHHOIO NpoLecca B NPpOMbILLINIEHHbIX
340aHNAX N COOPYHKEHNAX.

4, Onpep,enMTb Heo6xop,mmy|o ana aTnx u,ene17| BeNIMYNHY KaNTa/ibHbIX 3aTpPaT.

Bo Bcex CQly4danx, Kak npu npoekTnpoBaHMM HOBOTO UeEXa, TaK U NPU PEKOHCTPYKLUMN
NPOEKTUPOBLMUK O0/IKEH CTABUTL Nepes coboli n pewaTb chegyrowme oOCHOBHbIE 3a4a4Nn:
yBe/In4eHne BbiMyCKa NpoayKuuu,; ynydyweHme ncnosib3oBaHuA OGOpyp,OBaHMﬂ; CHU>XeHune
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CTPYKTYpPHbIN

I1eEMEHT

KomneTeHuunn

MnaHupyemble pesynbTaTbl 0byyeHus

OueHouHble cpeacTsa

TPYA0EMKOCTM U3AENNIA; COKPALLEHME TPY30NOTOKOB M TPAHCMOPTHbLIX MyTei; SKOHOMMSA
naowaaen, Kak NpPoM3BOACTBEHHbIX, TaK U BCMOMOraTe/IbHbIX; COKpaLLeHue

npon3BoACTBEHHOIO LMKAQ, yaydleHNe opraHn3aunm npon3BoAcTBa, yaydweHmne ycnoamﬁ

TpyAa U TEXHUKM 6e30nacHOCTy.
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0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[Tpomexyrounas arrectanusi no gucuumuinHe «IIpoexkTHasi 1esiTeIbHOCTBY» BKIIIOYAET
TEOPETUIECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTH YPOBEHb YCBOSHUS O0yUYAIONTUMUCS 3HAHUH, U
MPAKTUYECKUE 3aJaHus, BBISBISIIONIME CTENEeHb CHOPMUPOBAHHOCTH YMEHUW U BIAJICHUH,
poBOAMTCS B (pOopMe 3a4eTa ¢ OIICHKOM U B hopMe 3aueTa Mo pe3yibTaTam 3a 3 u 4 1o 00ydeHusl.

JIoITyCKOM K 3a4eTy SIBIISIETCS] HATMYME MPAKTHIECKUX padoT, CAAHHBIX KOHTPOJIBHBIX padoT
U 10KJ1a/10B (pedepaToB, Mpe3eHTAalHii) 10 3aJaHHBIM TEMaM.

3aueT cunuTaeTCs CIAHHBIM, €CIIU CTYACHT MOKa3all 3HaHUE OCHOBHBIX MOJIOXKEHHUH yueOHOM
TUCIUIUIMHBI, YMEHHE PEIIUTh KOHKPETHYIO IPaKTUYEeCKyl0 3ajgady, HCIOJIb30BaTh
PEKOMEHIOBAaHHYIO U CIIPABOYHYIO JTUTEPATyPy IS BHIIOJIHEHUS TPOEKTA.

OreHka «3a4TeHO» CTAaBUTCS, €CJIU CTYACHT OCBOWJI TPOrPaMMHBIN MaTepua AUCIUILIHHBI,
3HAET OTJEIbHBIC JIETAJH, MOCIEAOBATENICH B U3JI0KEHUU TPOTPAMMHOTO MaTepHaa.

OlLieHKa «HE 3a4TEHO» CTABHUTCS, €CJIM CTYACHT HE 3HAET OTIECIbHBIC TEMbl JUCIUTLINHBI,
HETIOCTICIOBATEJICH B €0 U3JI0KEHUH, HE B MOJIHOM Mepe BiaJieeT HEOOXOAUMBIMH YMCHHUSIMHU U
HaBBIKAMH TPU BBIITOJTHEHUH MPOEKTA.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHrue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. HoBukosga, T. b. YnpasneHue npoekraMu B COLIMAIbHBIX U SKOHOMUYECKUX CUCTEMAX !
yueoHoe mocodue / T. b. Hosukosa ; MI'TVY. - Marautoropck : MI'TVY, 2017. - 1 351eKTpOH. OMIT.
JTUCK (CD-ROM). - 3arm. 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) - Makpoo0Obekr. - Tekcr

2. Benukanosa, C. C. OCHOBBI HPOEKTHOW JesTenbHOCTH | yueOHoe mocodue / C. C.
Benukanosa ; MI'TVY. - Marautoropck : MI'TVY, 2017. - 1 snekrpon. ont. quck (CD-ROM). -
3aru. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=9.pdf&show= dcataloques/1/1132874
/9.pdf&view=true (mara oopamenus: 04.10.2019). - MakpooObekT. - TEKCT : MEKTPOHHBIU. -

0) JlonosiHuTeIbHAS JIUTEPATYpA:

1. KoGenbkos, I'. B. BeimyckHast pabota 6akanaspa : yueoHoe mocobue / I'. B. Kobenbkos,
B. B. Agumes, M. M. Cyposuos ; MI'TY. - Marauroropck : MI'TY, 2018. - 1 snekTpoH. ormT.
JICK (CD-ROM). URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3726. pdf&show—dcataloques/l/1527
716/3726.pdf&view=true  (mata oOpamenus: 09.10.2019). - MakpooObekT. - Tekcr
AJIEKTPOHHBIN. - CBeleHus TocTynHbI Takke Ha CD-ROM.

2. Boponenko, B.II. IlpoekTupoBaHue MaIIMHOCTPOUTEIHLHOTO IPOU3BOACTBA
[DnexTponnsiit pecypc] : yueouuk / B.I1. Boponenko, M.C. Yenuypos, A.I'. Cxuptiaase ; moj
pen. B. II. Boponenko. — Onekrpon. nan. — Cankt-IlerepOypr : Jlans, 2017. — 416 c. —
Pexxum nocryna: https://e.lanbook.com/book/93588 . — 3ar1. ¢ skpaHa.

B) MeTonuyeckue ykazaHus:
1. YUycaButuna, I'. H. Ynpasnenue UT-npoekramu : yauebHo-meronuueckoe nocodue / I'. H.
UycaButuHa, B. H. Makamosa, O. JI. Kono6ora ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1
anekTpoH. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2374.pdf&show=dcatalogues/1/1130
048/2374.pdf&view=true (marta oopamenus: 04.10.2019). - MakpooObekT. - TekcT :
JJIEKTPOHHBIN.



https://magtu.informsystema.ru/uploader/fileUpload?name=2920.pdf&show=dcatalogues/1/1134530/2920.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2920.pdf&show=dcatalogues/1/1134530/2920.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=9.pdf&show=dcatalogues/1/1132874/9.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=9.pdf&show=dcatalogues/1/1132874/9.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3726.pdf&show=dcatalogues/1/1527716/3726.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3726.pdf&show=dcatalogues/1/1527716/3726.pdf&view=true
https://e.lanbook.com/book/93588
https://magtu.informsystema.ru/uploader/fileUpload?name=2374.pdf&show=dcatalogues/1/1130048/2374.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2374.pdf&show=dcatalogues/1/1130048/2374.pdf&view=true

2. YycaButuHa, I'. H. YnpaBnenue npoektamu B 06pa3zoBaHuu ¢ ucnosnb3oBanueM ProjectLibre :
npaktukym / I'. H. UycaButuna, B. H. Makamoga ; MI'TY. - Marautoropck : MI'TVY, 2018. - 1

AIIEKTPOH. OIIT. JTUCK

(CD-ROM).

URL:

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

605/3708.pdf&view=true
3JIEKTPOHHBIMN.

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnieueHue

(mata oOpamenus: 09.10.2019). - MaxkpooObekr. - Tekct

Haumenoanue [10 Cpok
No noroBopa JeHCTBHS
MS Windows 7 Professional (st Kj1accoB) J1-1227-18 01]11.10.2021
08.10.2018

MS Windows 7 Professional (11s kniaccos) §7-.70567.-210717 oT| 97.07.2018
MS Office 2007 Professional Ne 135 0117.09.2007 | ©Oeccpouno
7Zip CBOOOJTHO OeCCPOYHO
Maple 14 Classroom License Il<110143210111 "' Geccpouno
MathWorks MathLab v.2014 Classroom License 58819212%1 4 Tl Gecepouno
MathCAD v.15 Education University Edition ’22[21161650113; ' Geccpouno
MS Office Project Prof 2002(mu1s kiiacco) 5811202;01188 oT| 11.10.2021
MS Office Project Prof 2003 (1 kniaccos) 6[811202;01188 oT| 11.10.2021
MS Office Project Prof 2007(u1s kniaccos) 6[811202;01188 oT| 11.10.2021
MS Office Project Prof 2010(u1s kiiacco) 5811202;01188 oT| 11.10.2021
MS Office Project Prof 2016(u1s kiiacco) f)1811202;011?3 oT| 11.10.2021
MS Office Project Prof 2019(u1s kiiacco) 6[811202;01188 oT| 11.10.2021
MS Office Project Prof 2013 (s kiiacco) 6[811202;01188 oT| 11.10.2021
Autodesk AutoCad Mechanical 2011 Master Suite 15251216210111 Tl Geccpouno
Autodesk AutoCad MEP 2011 Master Suite 12<2'_512f'210111 T Gecepouto
ACKOH Kowmrmac 3D B.16 ilé?0631.-2%17 or OeccpouHo
ACKOH Beprukans .2014 1116:,,20631,-2%)717 T Geccpouno
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https://magtu.informsystema.ru/uploader/fileUpload?name=3708.pdf&show=dcatalogues/1/1527605/3708.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3708.pdf&show=dcatalogues/1/1527605/3708.pdf&view=true

. : 1-262-12 oT
APM WinMachine 2010 15.02.2012 6eccpodHo
FAR Manager CBOOOIHO OeccpouHo

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca CchlLIKa
HaI_[I/IOHaJIbHaﬂ I/IHq)OpMaL[I/IOHHO-aHaJII/ITI/I‘-ICCKaH URL
cucreMa — POCCHICKMI MHIEKC HAYYHOTO IUTHPOBAHUS :

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

[Touckosas cucrema Akanemus Google (Google Scholar) JURL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EnnHoe okHO gocTyna K

URL.: http://window.edu.ru/
nHGOPMAIIMOHHBIM pecypcam

denepanbHOE rocyIapCTBEHHOE Or0IKETHOE
yupexnenne «®Denepanbubiii MHCTUTYT npombiiuiennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

DnexkTpoHHas 0aza mepuoauveckux m3ganuii East View

Information Services, OO0 «IBUC» https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHrue JUCHUIIMHBI (MOLYJ1s1)

MartepuanbHO-TEXHUUECKOE 00eCcTIeYeHNE TUCIUIUIMHBI BKIIOYAET:
MynbTuMeauiHbIE CPEACTBAa XpaHEHUs, IEpejauy U IpeCTaBIeHNs HH(OpMaluu

YueOHbIe ayauropun Uil OPpOBCACHHUA  MMPAKTUYCCKUX 38.H5ITPII>1, IpYyNIIoBbIX H
HHAUBUIYAJIbHBIX KOHcyHBTaHHﬁ, TCKYHIETrO KOHTPOJISL U HpOMeXCYTOqHOP’I aTTCCTalluun: I[OCK&,
MyanHMG}IHﬁHBIC CpeaAcCTBa XpaHCHUA, IICPCaAAYN U IPCACTABJICHUA I/IH(bOpMaIlI/II/I.

MeTtoaudyeckue MaTcpHuaJibl.
Komimekc TecToBBIX 3aJaHui JJIs MPOBEACHUA ITPOMECIKYTOUYHOI'O U pyGemHoro KOHTPOJIA.

VYyeOHast aynuTopus JUis NpoBeleHUs 1a0opaTOpHbIX paldoT (Jaboparopus pe3aHus u
CBapOYHOTO MPOU3BOJICTBA):

Mertannopexyiinue CTaHKH.

Pexymne u n3mepuTebHbIE HHCTPYMEHTBI.

OO0pa3ipl A7s UCCIEOBAHMIA.

Y4eOHble ayAUTOPUH IS TPOBEICHUS 3aHATUH JIGKIIHOHHOTO THUIIA!
[TomerieHust A1 CAMOCTOSTENEHON pabOThI 00YJIArOIIHUXCS:

[Tepconanbhbie KOMITBIOTEPHI ¢ TakeToM MS Office, Beixogom B IHTEpHET 1 ¢ 1OCTYIIOM B
3NEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.
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[Tomemenne s XpaHeHHS W OPOMUIAKTHYECKOTO  OOCIYKMBAaHUS  y4eOHOTO
obopymoBanuss  Illkader 1mus  xpaHeHHs ~ y4eOHO-METOAUYECKOW  JOKYMEHTAIllMH U
y4eOHO-HATJISTHBIX TTOCOOUH.

WHCTpyMEHTHI 17151 peMOHTa J1a00paTOPHOTO 000PYI0OBAHHUS.
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