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1 Ilejab ocBOEHHE THUCHUNJIHHDI

1.1. Hemsimu ocBoenust nuctUIUIMHBL «[I[poekTUpOBaHMEe THOKUX MPOU3BOACTBECHHBIX
MOJAYJIEW» SABISIIOTCS:

-popmMupoBaHue y CTyJeHTa 3HAaHUI TEOPETUYECKUX OCHOB MMPOEKTUPOBAHUS T'HOKHUX
NPOU3BOJICTBEHHBIX MOAYJIEH MAIIMHOCTPOUTEIHHOTO MPOU3BO/JICTBA;

- IPOBEJIEHUE TEXHUKO-3KOHOMHUYECKOI0 aHAJIN3a 11€JIeCO00Pa3HOCTH BBIITOJHEHUS MPOEKTHBIX
paboT MO CO3TAHMIO TUOKUX MPOU3BOICTBEHHBIX MOJTyJIEH 1 aBTOMAaTU3UPOBAHHBIX KOMITJICKCOB;
- BBIOOP HEOOXOAMMBIX TEXHHUUECKUX JaHHBIX 11 000CHOBAHHOIO IPUHATHS PEIIEHUH 10
MPOSKTUPOBAHUIO THOKUX MPOU3BOJCTBEHHBIX MOYyIEH;

- YMEHHUE BBITIOJTHUTh TEXHUKO-3KOHOMHUUYECKHH aHan3 11esecoodpazHoctu coznanus ['TIM u
TMOKUX aBTOMATH3MPOBAHHBIX KOMILIEKCOB;

- U3yYE€HHUE COBPEMEHHBIX METOJUK IIPOEKTUPOBAHUS [TEPEHATAKUBAEMBIX CUCTEM
MaIIUHOCTPOUTEIBLHOTO IPOU3BOICTBA;

1.2. Iucuumumna «IIpoekTupoBanue THOKUX MPOU3BOICTBEHHBIX MOAYJEH» MpU3BaHa
c(hOpMHUPOBATH Y CTY/ICHTA MIPEIICTaBICHHE 00 MHTETPAIIH CPEACTB MPOU3BOICTBA TIPH ITOMOIIU
BBIYUCIUTENILHON TEXHUKU Ha 0aze 3HaHMii 0 cTpykType [TIM M uxX cocTaBisIOMUX CUCTEM, 00
OCHOBHBIX Xapaktepuctukax [ TIM n MeTogax nx KOJIHMYECTBEHHOM OIEHKH, 00 0COOCHHOCTSIX
MOJIX0/1a K Pa3pabOTKe TEXHOJOTUIYECKHUX MPOIIECCOB, PEATU3yeMBbIX B paMKaX THOKOTO
ABTOMAaTU3UPOBAHHOTO MPOU3BO/ICTBA.

[MocnenoBarensHOCTh pa3paboTku mpoekTa [TIM momxkHa OBITH OCHOBaHA HA YETKO
c(hOpMyIIMPOBAHHBIX UCXOHBIX JAHHBIX I cy)eOHoro HazHaueHus Bcero ['TIM u ero
OTJICTBHBIX CTPYKTYPHBIX COCTABJISIFOIINX, JIJIS pa3pabOTKU TEXHUUYECKUX 3a/IaHul Ha
TEXHOJIOTMYECKOE, TPAHCIIOPTHO-HAKONUTEIBHOE, CKIIAJICKOE, KOHTPOJIbHO-U3MEPUTEILHOE
o0opyoBaHNe, HHCTPYMEHTAIBHOE U CEPBUCHOE OCHAIIICHUE, HA allllapaTHBIE CPEACTBA U
IpOrpaMMHOE 0OecTiedyeHUE BBIYMCIUTEIbHON TEXHUKU [Tl OCYIIECTBIICHUS YIIPABICHUS
MIPOU3BOJICTBEHHBIM MPOIECCOM. 3HAHNWE OCHOBHBIX MOJIOKEHUH OOIIETO MOAX0/1a K OIICHKE
TEXHUKO-PKOHOMUYECKOH 3P hekTHBHOCTH npoekTrpyemoro ['All u ymeHue BBITTOTHUTH
COOTBETCTBYIOIINE PACUETHI COCTABIISECT OJHY U3 OCHOBHBIX 33J1a4 U3yUEHUS TaHHOU
JUCLUIIIIMHBI U BKJIFOYAET:

- (hopmupoBaHue TpeOOBaHUI K XapaKkTepucTHKe npoektupyemoro I'TIM no ypoBHsM
aBTOMAaTU3AINH, TPOU3BOJUTEILHOCTH, THOKOCTH, HaJIS)KHOCTH;

- OpraHu3aIrioo pabounx MecT, UX TEXHHUECKOE OCHAIIICHHE C pa3MelleHneM 000pyI0BaHUS;
-IPOBEJIEHNE OPraHN3alMOHHO-TIJIAHOBBIX PACUETOB 110 CO3AaHUIO WU PEOPraHU3aLUuN
MIPOU3BOJICTBEHHBIX MOTYJIEH.

- TIOJy4yeHHE HABBIKOB IO BHIOOPY M HSKCIUIyaTallUM TEXHOJOTMYECKOTo O0OpYAOBaHUS B
Pa3JIMYHBIX YCIOBUSIX MAIIMHOCTPOUTENbHBIX MPOU3BO/ICTB;

- MOATOTOBKA CTYIAGHTOB K JEATEIbHOCTH B COOTBETCTBUU C KBaJTU(DUKAIIMOHHON
XapaKTEPUCTUKON MHKEHEPA 10 IporpaMmme CreuaInTeTa.

1.2. Uzyuyenne nucruruinabl «[IpoekTupoBaHue THOKUX MPOU3BOACTBEHHBIX

MoOJyJei» crnocoOcTByeT GOPMUPOBAHUIO Y CTYA€HTAa TOTOBHOCTH pelIaTh CIAEAYIONINE 3a1a4l
npodecCHOHATBLHOMN 1S TETbHOCTH:

-opranu3zanus pabouynx MecT, UX TEXHHUECKOE OCHAIICHHE C Pa3MeIlleHUEM TEXHOIOIHYECKOTO
00opyIoBaHUs;

-IIPOBEACHUE OPraHU3aIMOHHO-TIJIAHOBBIX pacdyeToB 1o co3aanuto ['TIM unu peopranuzanuu
MPOU3BOJICTBEHHBIX YYaCTKOB.

1.3. Ilpouiecc n3yueHus TUCIUTIINHBI HAPaBJICeH Ha (GOPMUPOBAHHUE CICTYIOITUX KOMIIETEHITUH:
[Ipodeccunonansurie (IIK): [ICK 23.3 u [TICK-23.7.

2 MecTo nucunniaunbl B cTpykrype OIIOII cnenuaaurera



Hucuunnuna «lIpoekTupoBanue THUOKHUX TNPOU3BOJICTBEHHBIX MOAYJIEH»
OTHOCHUTCS K BapuaTUBHOW yacTu bioka 1 «/lucuunauubl (MOAYJIM)» U BXOJHUT B
0o0pa3oBaTeNbHYID TNpPOTrpaMMy TMOJATOTOBKM HHXEHEpa MO HANPaBJICHUIO
MOATOTOBKH 15.05.01 «[IpoekTupoBaHWE  TEXHOJOTMYECKUX  MAIIUH U
KOMIJIEKCOBY», Mmpoduiab mnOoAroToBku «lIpoekTupoBaHUE TEXHOJOTUYECKHUX
KOMIIJIEKCOB B MAaIIMHOCTPOCHUU» OUHOU HpopMbl 0OyueHus.

Hucuunnuna «lIpoekTupoBanue THUOKHUX TNPOU3BOJICTBEHHBIX MOAYJIEH»
B3aMMOCBS3aHa JIOTHYECKH M COJAEPKATEIbHO-METOIAUYECKH CO CIEAYIOIIHUMHU
aqucuumianHaMu u npaktukamu OOII:

B 6a3oBoit vactu bnoka 1 «/lucuunauaer (MOAYIH)»:

- MaTeMaTHuKa;

- OCHOBBI IPOEKTUPOBAHUS;

- HHXXEeHepHas rpaduka;

- "HGOpMAIMOHHBIE TEXHOJOTHUU;

- OCHOBBI TEXHOJOTUU MAIIUHOCTPOCHUS;
- MaTepHuaJOBeEHUE.

B BapuartuBHo# yactu bnoka 1 «lucuuniuuel (MOAYIH)»:

- 000opylOBaHME MAIIUHOCTPOUTEIbHBIX MPOU3BOJICTB;

- mponecchl popmMooOpa3OBaHUS U UHCTPYMECHT;

- OCHOBBI TEOPUU HAJEKHOCTH TEXHOJOTUUYECKUX MAIINH U KOMIIJIEKCOB;
- TEXHOJIOTUSI aBTOMAaTU3UPOBAHHOTO MPOU3BOJICTBA,;

- IPOEKTUPOBAHNE TEXHOJOTUYECKUX MAIINH U KOMIIJIEKCOB;

- OpraHu3alus U NJIaHUPOBAHUE NPOU3BOJICTBA.

B BapumatuBHOW dacTu AUCHUIJIMH 1o BBIOOpY bnoka 1 «Jucnunauab
(Momynu)y»:

- po6OTHU3UPOBAHHBIE TEXHOJOTHUYECKUE MAMINHBI U KOMIIJIEKCHI;
- aBTOMAaTU3UPOBAaHHBIE COOPOUYHBIE KOMIIJIEKCHI.

3 IlepeyeHb MIaHUPYeMBbIX Pe3yJbTATOB 00y4YeHHS MO AUCUHMINJIHUHE
(MOayJI0), COOTHECEHHbIe ¢ MNMJAHHUPYeMbIMHM pe3yJbTaTaMHU OCBOEHUS
o0pa3oBaTeJbHON MPOrpaMMBbl

B pesynbpraTe OCBOCHUS OUCIHHUMNIUHBI (MOAYIA) Yy oOOydJamIuxcs
bopmupyOTCS cleAylomue KOMMNETEHUUH U JTOJKHBI OBITh JOCTUTHYTBHI
ClleyIOIHUe pe3ylbTaThl 00y4eHUs KakK 3Tanm (pOpMHpPOBaHUS COOTBETCTBYIOIIUX
KOMOETEHIUH:

1.3. IIponecc n3yueHust TUCUUIUIMHBI HAIIPaBJIeH Ha (OPMUPOBAHUE CIIETYIOIUX KOMIIETECHIIHIA:

B pesyinbTaTe ocBoeHUA
Kon oOpa3oBaTeNbHOU
KOMIETCHIUHN | MPOTrpaMMbl 00ydaromuiics

IOJIKeH o0lamarsh

[lepeyeHpb NIaHUPyEMBIX
pe3yabTaTOB OOyYECHHS MO
OUCLUIIINHE

3HaTh:
- IPUHITUITBI 1 OCOOCHHOCTH CO3aHU
THOKHUX TTPOU3BOJICTBEHHBIX MOIYJICH H
CnocoOHOCTBIO BEIMOIHATE | TEXHOJIOTHYECKHX KOMILIEKCOB

IICK 23.3 paboThl MO MEXaHOCOOPOUYHBIX MPOU3BO/ICTB;
NPpOCKTUPOBAHUIO MAallIUH U - OCHOBHBbIC TCXHUYCCKUEC
TEXHOJIOTHYECKUX XapaKTEPUCTUKU U TPUHIIUIIBI
KOMIIJIEKCOB B MPOEKTUPOBAHUS IIPOU3BOJICTBEHHOTO
MAaIMIUHOCTPOEHUHU nponecca s ['TIM;

- YTO TaKoe€ THOKOCTH




NPOMU3BOJCTBEHHBIX MOAYJEH, Iid
YEro OHa HYXXHa U KaKUMHU
CpeICTBaMU AOCTHUTAETCH;
-METOJbl ONTUMH3AIUU TPOEKTHBIX
pewenuit I'lIM;

- MNPOTPECCHUBHBIE METOIbI
o0paboTku U cOOpKHU;

- METOAbl TEOPETUUYECKOTO U
SKCHEPUMEHTAIbHOTO
uccinenosanus ['lIM c
HCMOJb30BAHUEM COBPEMEHHBIX
MaTeMaTU4YE€CKUX METO/J0B, CPEJICTB
BBIUUCJIUTEIbHON TEXHUKH;

Ymersn:
- 000CHOBAaHHO BBHIOMPATh HEOOXOIUMOE
obopynosanue ais ['TIM;
- IPOBOJUTH MPOECKTHBIE PACUETHI
OTJICBHBIX MMOACUCTEM
MEXaHOCOOPOYHOTO MPOU3BO/JICTBA,
TUTAHUPOBKU TEXHOJIOTHYECKOTO
000pyI0BaHUs, CPEACTB
TPAHCTIOPTUPOBAHUSI U
IIPOM3BOJICTBEHHBIX ILIOIIACH;
- TIOJIB30BAThCSI KPUTEPHUSIMH
3(PEKTUBHOCTH MPOCKTHBIX PEIICHUI.
- TIOJIB30BAThCS IEHCTBYIOIIUMU
CTaHJapTaMH, CIPAaBOYHUKAMU U
CTeMaNTbHOM JTUTEepaTypoii i BEIOOpa
y3JI0B U MEXaHU3MOB TEXHOJOTHYECKOTO
00opyIoBaHus;
- BBIOMpATh TEXHOJIOTUYECKUE
BO3MOXXHOCTH M KOHCTPYKTHBHBIE
3JIEMEHTHI COBPEMEHHOT'0 000py0BaHUS.
— yMETb IPOEKTUPOBAThH MPOIIECC
COOpKH M3EIHs

Baaners:
- HaBBIKAMH BBIOOpA
000opyIOBaHUSA, CPEACTB
TEXHOJIOTUYECKOTO OCHAIIEHUS A
peanu3anuu TeXHOJIOTUIECKHX
NPOIECCOB U3TOTOBJICHUS
NPOAYKIHUY;
- METOJUKaMH BbIOOpa y3JI0B U
MEXaHU3MOB TEXHOJIOTUYECKOTO
o0opynoBaHUA AJs pealu3alnuu
ONMTUMAJIBHOTO TEXHOJOTUYECKOTO
npoiecca.

I[NCK-23.7

CnocoOHOCTHIO BEIIIOIHATEH
TEXHHUKO-3KOHOMHUYCCKHUHU
aHaNu3 1elecoo0pa3HOCTH
BBIMOJTHEHUS MPOCKTHBIX

3HaTh:
- TEXHOJIOTUYECKHUEe U TEXHUKO-
PKOHOMHYECKUE KPUTEPUU OIECHKHU
paszpabareiBaeMbix ['1IM




paboT Mo cO3MaHUI0 MAIIUH
N TCXHOJOIHNUYCCKHUX
KOMIIJIEKCOB B
MaH_II/IHOCTpOGHI/II/I

- KOHCTPYKTHBHBIE OCOOCHHOCTH
UCTIOJIb3YEMBIX B TEXHOJIOTHYECKUX
KOMIUTIEKCAaX MEXaHOCOOPOYHBIX
IPOM3BOJICTB TEXHUYECKHX CPECTB;
-BBINOJIHEHNE pabOoT MO MPOEKTHPOBAHHIO
MAIllMH ¥ TEXHOJIOTUYECKUX KOMIUIEKCOB
MEXaHOCOOPOYHBIX TPOU3BO/ICTB;

- 0COOCHHOCTH yCcTpoiicTBa U
METOMABI IKCITyaTalluH
COBPEMEHHOTr0 00pabaThBAIOIIETO
obopynoBaHus,

- METOJBl ONITHMHU3AIUH
TEXHOJOTHYECKHX MPOLECCOB H
BBIOOPA ONTUMAJBbHBIX KOMIIOHOBOK
o0opyaoBaHHS MPHU
npoexktupoanuu I'IIM Ha Ga3e
CHCTEMHOTO MOJAX0/Ja K aHAIHU3Y
CTPYKTYPHI U COAEPKAHUSA
NPOU3BOJACTBEHHBIX MPOIECCOB;

- METOJBl IPOCKTUPOBAHUS
TEXHOJIOTUYECKHUX MPOLECCOB (B
ToMm uucie ¢ anemeHtramu CAIIP);

- METOJIBl TEOPETUYECKOTO U
IKCIEPUMEHTAIBHOTO
ucclea0BaHusg B o06macTu
MaOIHHOCTPOUTEIBHOTO
NPOU3BOACTBA C UCIOJb30BAHUEM
COBPEMEHHBIX MaTEeMaTHYECKHUX
METOJIOB U CPEJCTB
BBIYNCIHUTEIbHOW TEXHUKH
- BBIOOD TEXHOJOTUYECKUX H
TEXHUKO-3KOHOMHUYECKUX
KPUTEPUEB OLEHKH
HPOEKTUPYEMBIX THOKHUX
NPOU3BOJACTBEHHBIX MOJYJCH;

Ymersn:
- IPOEKTUPOBATh MAILIMHBI U
TEXHOJIOTHYECKUE KOMILJIEKChI
MEXaHOCOOPOYHBIX MPOU3BO/ICTB;
- IPOBOJUTH TEXHUKO-IKOHOMUYECKUHN
aHAJINU3 11eJIeCO00Pa3HOCTH BBITTOJIHEHUS
MPOEKTHBIX PabOT MO CO3IaHUI0 THOKHIX
TEXHOJOTHYECKUX KOMILIEKCOB
MEXaHOCOOPOYHBIX MPOU3BOJICTB;
- 000CHOBAaHHO BBHIOMPATh HEOOXOIUMOE
000pyI0oBaHUE ISl BBITIOTHEHUS
KOHKPETHOM TEXHOJOTUYECKOMN
oriepaIuuy;
- [I0JIb30BAThCS JEHCTBYIOIUMU
CTaHJapTaMHu, CIPABOYHUKAMHU U
CIIeNUATILHOM JINTEpaTypoOH JUIsl BRIOOpA




COBPEMEHHBIX Y3JIOB U MEXaHH3MOB
TEXHOJIOTHIECKOTO 000PYI0BaHHS;
- BEIOMPATh TEXHOJIOTHUECKHUE
BO3MOXHOCTH U KOHCTPYKTHUBHBIC
AJIEMEHTHI COBPEMEHHOTO
METaI000pabaThIBAIOIETO
00opyIOBaHUA.

Baaners:
- HaBBIKaMH BBIOOpa HEOOXOAMMBIX
TEXHUYCCKUX JaHHbIX AJIsA

000CHOBAHHOT'O IPUHATHUS PELICHUH 1O

IPOCKTHPOBAHUIO THOKUX
HPOU3BOICTBEHHBIX MOTYJIEH
MEeXaHOCOOPOYHBIX TPOU3BOJICTB;
- HaBBIKAMH BBIOOpA
00opyIOBaHUSA, CPEACTB

TECXHOJOTIHYE€CKOIro OCHAIICHUA OJIA

peain3aliui TCXHOJOTNYCCKUX

npoucCcCoOB U3TOTOBJICHUA
NPOAYKIWH;

- METOJMKaMHU BBIOOpA Y3JI0B H

MEXaHH3MOB TEXHOJOTHYECKOTO
00OopynoOBaHUSA AJS pealu3anuu

OIITUMAJIBHOTO BapHaHTa
TCXHOJOTHUUYCCKOIoO nmponccca.

3. OBBEM IUCHUIIJIMHBI B BAYETHBIX EAUHUIIAX

No" /I1 HanmenoBanue Moaysist U TEMbI Bune! zagsatuil Bunnl
y4eOHOM TUCITUTLINHBI o s KOHTPOJIA
Bz
a S
SET
Q
g 2 d
H©
2 ¢
= 5
J [I3[JP[CP|KP ]| Ip | 3D
1 2 3 4 5 6 7 8 9 10
1 Mopyns 1 56 2 8 4
OO1u1ue cBefeHus 1Mo
MIPOEKTHPOBAHHUIO
THOKUX TIPOU3BOCTBEHHBIX MOIYIICH
2 Tema 1.1. 28/0,75 | 6 0 4
[TocnenoBarenbHOCTH pa3pabOTKH
npoekrta ['TIM.
3 | Tema 1.2. 280,75 | 4 10 4
Hcxonuble qaHHbIE IPEATPOEKTHOM
craauu pazpadorku ['TIM u ux




aHaJIn3

Mopynb 2. @yHKIUH
TEXHOJIOTHYECKOTO 000pyA0BaHUS
I'TIM u tpeGoBanus,
MpEAbSIBISIEMBIC K HEMY.

148

8,0

12

Tema 2.1.

Ornpezenenre ONTUMAIBHOTO
COCTaBa TEXHOJIOTUIECKOTO
obopynoBanus ' TIM., BeiOop THIA
poOOTOB, OOCTYKUBAKOIITUX
TEXHOJIOTHYECKOe 000pYyIOBaHUE.

48/1,3

10,0

16

Tema 2.2.

OyHKIUHN U TPeOOBAaHUS K
TPAHCIIOPTHO-HAKOIIUTEIBLHON 1
CKJIaJICKOH CHCTEMaM.

48/1,3

6,0

12

14

Tewma 2.3.
OyHKIUHN U TpeOOBAHUS K CUCTEME
WHCTPYMEHTOOOECTICUCHUSI.

30/0,8

12

Tema 2.4.
OyHKIMH 1 TPeOOBAHUS K CHCTEME
ABTOMATUYECKOTO KOHTPOJIS.

14/0,4

14

Tema 2.5.
OyHKIMH 1 TpeOOBAHUS K
BCIIOMOTATEIbHBIM CUCTEMAM.

8/0,22

14

10

Mogayns 3. I[lpenBaputenbHas
KOMITOHOBKA IIPOU3BOICTBEHHOTO
obopynoBanus ['TIM.

84

11

Tema 3.1. Be16op KOHKpeTHOMH
cxembl ianupoBku ['TIM, BeiGop
CXEMBbI PACCTAaHOBKHU
MPOMBIIIJICHHBIX POOOTOB

14/0,4

12

Tema 3.2.

Pazpabotka mianupoBku ['TIM u
OIPEETICHUE €r0 TEXHUIECKIX
ITOKA3aTENICH.

42/1,2

12

13

Tema 3.3.
TexHuKO-3KOHOMHYECKAs OLICHKA
npoekrta ['TIM.. CucremaTuzanus u
OLICHKA MPUOPUTETHOCTHU BCEX

(bakToOpoB 3aTpaT U SKOHOMUYHOCTH.

O11eHKa PKOHOMHUYECKON
s dexTuBHOCTH

28/0,75

14

Uroro:

288

72

12

144

3a
qg
uc
aq

72

OK3




Bcero 288 72 | 12 162 | 1 | 72 | Ox3

4 CTpyKTypa M coepsKaHue TMCHUIJINHBI

OObmrast TPyAOEMKOCTh NUCIUMIIUHBI COCTABIsAET 8§ 3a4eTHHIX equHun — 288
aKaJeMHUYEeCKHX daca.

Pasznmensr pucuuniauabl  «lIpoexkTupoBaHHe THOKUX TPOU3BOICTBEHHBIX
MOJyJeil» H3ydaroTCs Ha JAEBATOM U JECATOM CeMecTpax HmATOro Kypca.

Bcero nmarpy3ku— 288 uwacoB( ayautopHble 3aHsATUsA—144uaca; nexuuu - 72
yaca; mnpakTudyeckme paborsl — 72 wuaca). KP ma 10-om cemectpe. dopwma
KOHTpons — 3a4eT (9-if cemectp), 3k3amed (10-o# cemecTp).

CrtpykTtypa u cojaepxaHue aucuuniauuel «llpoexTupoBanue THOKUX
NPOM3BOJCTBEHHBIX MOJYyJei» MmO cpokaM H BHAaM pabOTBH OTpaKkeHHB B
I[Ipunoxenun 1.

Copepxanue pazuenoB AUCHHUILTUHBL «[IpoekTrpoBaHMe THOKHX IPOU3BOJICTBEHHBIX
MOJYJIE» MPUBEICHBI B IPUIOKEHUH A.

COLAEPXAHUE NMCHUITJIIMHBI

Moayas 1. O6mue cBeieHHs 10 MPOSKTUPOBAHUIO THOKUX ITPOU3BOACTBEHHBIX MOyIei -36
4acoB
Tema 1.1. ITocnenoBarenbHOCTh pa3padboTku npoekta ['TIM -28 vacos

Brenenue. Lens u 3agaun aucuurinabl. OcHoBHBIE XapakTepuctuku ['AlL CtpykTypa
I'TIM u noruyeckoe 000CHOBAHUE €TO COCTaBHBIX eMeHTOB. DopMupoBaHue TpeOGOBaHUH K
XapaKTEPUCTUKE MPOEKTUPYEMON MTPOU3BOJCTBEHHON CUCTEMBI 10 YPOBHSIM aBTOMAaTU3ALIMH,
IPOM3BOIUTENBHOCTH, THOKOCTH, Hae)KHOCTU. CBelIeHHsI O MPOAYKLIMHU: BUI, HOMEHKJIATypa,
MaTepuaibl, rabaputhl. CBEICHUS O TEXHOJOTUYECKUX MPOLIecCaX U3TOTOBICHUS U3CIUM:
CBEICHHMSI O 3aTOTOBKAaX (BH[I, TOYHOCTH), CIIOcO0ax 00paboTku (COOPKH), TEXHOIOTHUECKUX
0a3zax, cOCTaBe TEXHOJIOTHUYECKUX MePeX010B, HOpMax BPEMEHHU Ha BBIIIOJIHEHUE TIEPEX0/I0B.
Opranu3alnroOHHO-TEXHOJIIOTUYECKask CTPYKTYpa U anroput™ QpyHkimonuposanus ['TIM.
Jlexums: [TocnenoBaTenbHOCTH pa3padoTku npoekta ['TIM. 28 gac.
Tema 1.2 Vcxonnsie gannbie 11 paspadorku ['TIM u ux ananu3 -18 gacos
Cranny NpoeKTUPOBAHUS: COCTaB U COJIEPKaHUE IPOECKTHBIX MAaTEPUAJIOB KaXK10M CTaJMH.
dopmupoBaHus ciyxeOHoro HazHaueHus npoekrupyemoro I'TIM. TpeGoBaHust K TOYHOCTH.
TpeboBanus K XapaKkTEpPUCTUKE MPOEKTUPYEMOT0 KOMIUIEKCA 10 YPOBHSIM aBTOMAaTH3aIUH.
Bunbl yaeOHBIX 3aHATHI:
Mopayasb 2. OyHKIIUU TEXHOJIOTUYECKOT0 000pYA0BaHUs U TpeOOBaHUS, IPEABSABIIAEMbIE K
Hemy. —148 vacos
Tema 2.1. OnpeneneHue ONTUMATBHOTO COCTaBa TEXHOJIOTHYECKOT0 o0opynoBanus ['TIM.,
BBIOOp THIIA pOOOTOB, 0OCTYKMBAIOIIUX TEXHOJIOTHUECKOEe 000pyI0BaHNEe 48 4acoB

PannoHanpHas CTpyKTypa TEXHOJIOTHYECKONW CUCTEMBI, XapaKTEPUCTHKA €€ JIEMEHTOB,
¢ynkunoHnanabHbIe cBA3H. BbiOop u o6ocHoBanue napamerpos ['TIM.. Kiaccuduxarms
TEXHOJIOTMYECKUX CHUCTEM B 3aBUCHMOCTH OT THIA POU3BOJICTBEHHOW CHCTEMBI;
MHOTOLIEJIEBBIE, OTHOLIENIEBBIE, CIIELNATN3UPOBAaHHbIE, ClIEUaIbHbBIE. PacueT BeTMYuHbI NapTUit
3ammycka. Beibop u o6ocHoBanue mapametrpoB I'TIM ¢ yueToM BO3MOKHOCTEH WX
arperaTMpoBaHus U B3auMo3amensemoctu. opmynuposanue Tpedosanuii k ['TIM no
TOYHOCTH, MOIIIHOCTH, YPOBHSIM aBTOMAaTU3allUU, THOKOCTH, HAJIE)KHOCTH U
npousBoauTenbHOCTH. Pacyer konmdectBa ['TIM, ucxozs u3 HEOOXOAMMOCTH OOECTICUEHUS
MIaHUpyeMoro Beimycka u3aenuid. [ moxocts I'TIM (moHsiTHE THOKOCTH, €€ KOJTUYeCTBEHHAS
OLIEHKa, TMOKOCTh BHYTPEHHSS M BHEIIHASA, CTPYKTYpHas U apameTpuieckas). OneHKa ypoBHS
aBTOMATHU3alMK (YaCTUYHBINA, KOMIUIEKCHBIH, IOJHBIN, KOJIMYECTBEHHAs OLICHKA). U Ua/IEXKHOCTh
byHKIMOHUpOBaHUs 00opynoBanus. DhdexTuBHOCTL padboThl [ TIM (0CHOBHBIC TTOKA3aTENH U
UX CBSI3b O JPYTMMHU XapaKTEPUCTUKAMHU).
OcoOenHoctu obecrieueHust TpeOyeMoit TOUHOCTH TP U3TOTOBJICHUH U3/ETUI B YCIOBUAX



"0e3TF0AHON" TeXHOJIOTHH. 3aMBIKAIOIIEee 3BEHO TEXHOJIOTMYECKOH CHCTEMbI MHOTOIIEIEBOTO
cranka ¢ UITY kak cTpykTypa cBsi3eil mporecca JOCTHKEHUS TpeOyeMOl TOYHOCTH
W3TOTOBJICHUS JIETANICH, M KaK IMapaMeTp TOYHOCTH, OTPaKAOUIUH OTHOCUTEIbHOE MOJ0KEHHE
KOOPJIMHATHBIX CUCTEM, IOCTPOCHHBIX Ha PEKYIINX KPOMKAX HHCTPYMEHTA U TEXHOJIOIMYECKUX
0a3zax 3arotoBku. OO0OCHOBaHNE HEOOXOAMMOCTH YIIPABJICHUS PA3MEPHBIMU CBS3SIMH
TEXHOJIOTMYECKON CUCTEMbl MHOTOLIETIEBOTO CTaHKa.. PaznuuHble criocoObl yIpaBieHus
aBTOMAaTUYECKON YCTAHOBKOM 3arOTOBKU U Pa3MEPHOM HACTPOMKON HHCTPYMEHTA B
KOOPJMHATHOW CUCTEME CTaHKa. Y TIPABI€HNE TOYHOCTHIO IUAMETPAIbHBIX Pa3MEPOB.
O6ocHOBaHME HEOOXOAUMOCTH OCHAIIIEHHUS CTAHKA Pa3BETBICHHBIM U3MEPUTEITHHBIM
KoMITeKcoM. CocTaB N3MEPUTENBHOIO KOMILIEKCA.

Tema 2.2. yHkiuu u TpeOOBaHUS K TPAHCIIOPTHO-HAKOIUTEILHON U CKIIQACKON cucTteMam.48
4acoB

Omnpenenenne QyHkIui U pazpaboTka TpeOOBaHUHN K TPAaHCIIOPTHO-HAKOTTUTEIHLHOU U
CKJIaJICKOM cucTteMaM .OnpeiesieHre palluoHaIbHON CTPYKTYPbI U XapaKTEPUCTUK TPAHCTIOPTHO-
HakorurenbHOM cuctembl (THC) u ckmanckoit cuctempl. @opMynupoBaHue TPEOOBaHMIA: BUI,
KOJIMYECTBO MEPEMEIIAEMBIX TPY30B, MAPIIPYTHI epeMenieHuid. Bioop u o0ocHoBaHMe
crioco0a TpancnoptupoBanus. O6ocHoBaHMeE 1ieecooOpazHocTu BKitoueHus: B THC
LHEHTPAIBHOTO U MECTHBIX HAaKOMuUTENeH. PacueT CKOpoCTH TpaHCTIOPTUPOBAHUS TPY30B, HCXOS
u3 TpeOyeMoi IPOU3BOJUTENLHOCTH BCEH CUCTEMBI Ha BbIXoJie. PacueTsl BMecTUMOCTH
HakonuTenel. BeiOop m 000CHOBaHUE METOAOB UIACHTH(HUKAIUS U a[PECOBAHUS TIEPEMEIIacMbIX
rpy30B. Opranu3zaiuu ynpaBleHUsl TPAHCIIOPTHO-HAKOMUTEIBHON U CKIIAJICKOM cUCTEMaMH..
LleHTpanpHbIe 1 MECTHBIE HAKOMHUTENH.. TpaHcnopTHO-HakonuTenbHas cuctema (THC) kak
KOOPAMHATOP MAaT€pUAIBHOTO OTOKA 3aroToBOK U Aetaneil BHyTpu ['All. CriyTHUKOBBIN U
OeccyTHUKOBBIHN cr1oco0b!l TpaHcnopTupoBanus CtpykrypHoe noctpoenne THC.. Buabl cBs3u
HAKOMUTEJEH C TEXHOJOTHYECKUM 000pyI0oBaHueM crucTeMbl. CTpyKTYypHas Kiaccudukams
THC (1o cnocoOy TpaHCHOPTHPOBAHUS, 110 NpUHIUITY KoMmIuiekToBanus). THC pazomMkHyTOM
KOMIIOHOBKH: OJIHO- U JIBYCTOPOHHHUE, OAHO- U MHOTOspycHble. THC 3aMKHYTOI KOMITOHOBKH:
HUPKYJSIIIUOHHBIE HETIPEPBIBHBIE, TPSIMOYTOJIbHBIE, C TIeperpyskarensimMu, THC
KOMOWHHPOBaHHBIE.

Tema 2.3. ®ynkiuu u TpeOoBaHUA K CHCTeME HHCTpyMeHTooOecrieuenus. 30 yacoB

Omnpenenenue GpyHKIMI U pazpaboTka TpeOOBaHUHN K CUCTEME HHCTPYMEHTOOOECTICUCHUS
Omnpenenenue pamoHaIbHON CTPYKTYPBI CHCTEMBbI, 000CHOBAaHHUE €€ MOJYJILHOT'O COCTABA.
Pa3zpaboTka opraHu3armOHHBIX TPUHITUIIOB pabOThI CHCTEMBI: COOpKa, pa30opKa,
KOMIUIEKTAlMsl, XpaHEHUE, TPaHCIOPTUPOBKA. OnpeeneHne HOMEHKIIATyphl U KOJIMYECTBa
HEO0OXOIUMOT0 UHCTPYMEHTA JIJIsl oOecrieueHus: TpedyeMoil TOUHOCTH U3TOTOBIICHUS U3JIEIHUH U
BBIITyCKa WX TpeOyeMOro KOJMUYECTBa B IUIAHUPYEeMbIil neproa. MaenTudukanys u axpecoBaHue
MHCTPYMEHTOB BHYTpHU cucTeMbl. CIIOCOOBI aBTOMATHYECKO CMEHBI HHCTPYMEHTA Ha CTaHKaX:
CMEHa BCET0 MHCTPYMEHTAIbHOI'O MarasuHa 1 CMEHa OTJEJIbHBIX HHCTPYMEHTOB B MarasuHe.
JlocTOMHCTBA M HETOCTATKH 3TUX crioco0oB. Crucrema nncrpymernToooecnedenus (CUO) -
KOOpAMHATOP MAaTepHaAIbHOTO MOTOKa MHCTpyMeHTa BHYTpHU I TIM. CTpykTypHas KOMIIOHOBKa
CHO. Moaynmu CUO: onepaTUBHBIN, TAKTUYECKUM, CTPATETMYECKUN. 3a1auu, periacMble
OTJENBHBIMU MOIYJISMU JJIs1 0OecTiedeHust XpaHeHus1, COOpKH (pa30opku) u 1eeKTOBKH
UHCTPYMEHTA, €ro KOMIUIEKTAIlUH, TPAHCIIOPTUPOBKH U pa3MEPHON HACTPOUKH.

Tema 2.4. . DyHkuuu 1 TpeOOBaHUS K CHCTEME aBTOMAaTHYECKOTO KOHTpOIIs. 14 yacoB
DyHKIUK U TPEOOBAHMS K CHCTEME aBTOMaTuyeckoro KoHTpossi. OcHoBHbIe 3amaun CAK.
YpoBeHb aBTOMATU3ALMN 00eCTIeUeHHs KauecTBa U3ienuid. MecTo KOHTPOJIS U UX
pacrnionoxenue B oomeit crpykrype CAK. Cuctembl HaCTpOMKHU, TOJTHACTPONKH, aJaITHBHOTO
peryIupoBaHus MapaMETPOB TEXHOJIOTHUYECKOTO Nporiecca. KoHTposbHO-U3MeEpUTEIbHAS
cucrteMa(KHC). Ctpykrypabie komrnoHoBku KHNO. 3amauu, pemaeMbie OTIETbHBIMU YPOBHSIMH



KUC nns aTTecranuu KadecTBa U3ACTUH, IS BbIIaUU cepTU(dUKaTa KauecTBa, IJsl yIIPaBICHHUS
TEXHOJOTMYECKUMH MPOLIECCaMU, TUAaTHOCTUKU COCTOSTHUSL 000pyI0BaHUSs,- OCHACTKH U
MHCTPYMEHTA.

Tema 2.5. ®yHkiuu u TpeOOBaHUS K BCIOMOTATEIbLHBIM CHCTEMaM 8 4acoB

Omnpenenenne GyHKIUN U pa3paboTka TpeOOBAaHUI K BCIOMOTAaTeIbHBIM CUCTEMAM
Omnpenenenne paloHaIbHON CTPYKTYPhI BCIIOMOTATEIbHBIX CUCTEM HCXO/I U3 MIPUHITOTO
pemieHus o TpedyeMoM ypOBHE aBTOMATU3AIIUH BCEH TEXHOJIOIMYECKON CHCTEMBI T10
CTpYXKKOyAaJIeHU0, mojaaue u perenepaunu COX, ouncTke, MOMKE U CYIIKE U3
3aroTOBOK, MHCTPYMEHTA U TEXHOJIOIMYECKON OCHACTKH. Pa3paboTka TEXHUYECKOTO 3a/1aHus Ha
HECTaHJIapTHOE 000pYyI0BaHUE BCIIOMOTaTENbHBIX cucTeM. Pa3paboTka MpUHILIUIIOB YIIPaBJICHUS
BCIIOMOTaTeNIbHBIMU cucTeMaMU. [ [pUHLIMIIBI yTIpaBIIeHHs] BCIOMOTATEIbHBIMU CUCTEMAaMU IS
nogauu u perenepanuu COX, 14 yaaneHus U NakeTUPOBAHUS CTPYKKH, JJIsI OUUCTKUA, MOUKHU
CYIIKH 3arOTOBOK, JieTajel, COOPOYHBIX €JMHUILl, HHCTPYMEHTA U OCHACTKU.. DYHKIUU U
TpeboBaHus K cucteme ynpasieHus. Opranuzanus ynpasienus [ TIM. YpoBHu ynipaBieHus
I'TIM. Ocobennoctu 9BM, npumensiembix B cucreme ynpasienus I'AIl. Cucrema ynpasieHus -
KOOpJMHATOP MOTOKOB HH(OpMALIUU O (PAKTUUYECKOM COCTOSTHUM MPOU3BOICTBEHHOTO Mpoliecca,
peanu3yeMoro B yCIOBHAX "0€3110IHOT0» MPon3BoAcTBA. CTPYKTYypa CHCTEMBI yIpaBlIeHUS,
MOJICUCTEM TEXHUYECKOTO U OPraHU3aI[MIOHHOTO YIIPAaBJICHHUS.

Monyas 3. IlpeaBaputenpHas KOMIIOHOBKA MPOU3BOCTBEHHOT0 00opynoBanus [ TIM. 84 vaca

Ornpezenenre ONTUMAIBLHOTO COCTaBa TeXHOJorndeckoro ooopymnoBanus ['TIC.
[IpenBapuTenbHas KOMIIOHOBKA TPOU3BOICTBEHHOTO 00opynoBanus [ TIM.  MHoroueneBoit
cranok ¢ YITY u mHOTO1ENeBast coopounas MantuHa ¢ YITY - OCHOBHBIE 27IEMEHTHI
TEXHOJIOTUYECKON CUCTEMBI /ISl IIUPOKO-YHUBEPCAIbHBIX 1 MHOTOHOMEHKIIATYPHBIX
MIPOU3BOJICTBEHHBIX cucTeM. CTpyKTypa MHOTOIIEICBOTO CTaHKa U cOOpouHOM MamuHbI ¢ UITY,
®dopmupoBanue TpeOOBAaHNUN K HUM C TOUKH 3pEHHS UX PALIMOHATIBHOMN SKCILTyaTalluu B paMKax
["AIL. IlepenanaxuBaeMoe arperaTHoe 00Opy/I0BaHHUE - OCHOBHOM 3JIEMEHT TEXHOJIOTHYECKOM
CUCTEMBI JJIs AETaJIbHO-CIIEUAIIN3UPOBAHHBIX, 1€TAIbHO-OPUEHTUPOBOYHBIX U
MHOTOHOMEHKJIATYPHBIX IPOU3BOACTBEHHBIX cucTeM CTpyKTypa NepEeHaANaKUBAEMOT0
arperatHoro cranka o UIIY u nepeHanaxnuBaeMoro npomsIieHHOro podora ¢ UITY,

Tema 3.1. Beibop koHKpeTHO# cxembl 1aHupoBKU ['TIM, BBIOOp CXeMbI pacCTaHOBKH
IPOMBIIIJICHHBIX POOOTOB 14 yacoB

Pacuersr 1 o6ocHOBaHM 1o wiormagaMm [ TIM

Tema 3.2. Pa3zpabotka ruianupoBku ['TIM u onpenenenue TexHu4eckux mokasareneit. 40 qacos
Oprann3allMOHHO-TEXHOJIOTMYECKas MOATOTOBKA POU3BOJICTBA HA MPEANPOECKTHON CTaIUN.
OcHOBHBIE TPeOOBaHMS K TEXHOJIOTUU M OPTaHU3allUU U3TOTOBJICHUS u3enuii B ycinoBusx ['AlIL
Opranu3anroOHHO-TEXHOJIIOTHYECKask CTPYKTYpa U anroput™ QpyHkimonuposanus ['TIM.

Tema 3.3. Texuuko-skoHOMHUYECKast orieHka npoekTta ['TIM.. 28 yacos

Cucremaru3zaius 1 OlleHKa IPUOPUTETHOCTH BCEX (PAKTOPOB 3aTPAT U SKOHOMHYHOCTH.
OnpeneneHrie CBOMCTB M XapaKTEPUCTHUK 3alIpoeKTUpoBaHHOM cuctemsl ['All ¢ BeineneHneM
(axTOpOB, OKA3BIBAIOIINX BIMSHUE HA KalUTaJIbHbIEC 3aTpaThl. MUHUMHU3AIUS YUCIEHHOCTH
pabouero nepconana. KomnuecTBeHHas orieHKa 1 00pab0TKa MmoKa3aTesei 3aTpar u
KOHOMHYHOCTH. Bb100p MeToauku onieHkH 3¢ peKkTuBHOCTH. OI[eHKa SKOHOMHYECKOM

3¢ (peKTUBHOCTH, YCTAaHOBJIEHUE CBSI3eH MEXy (paKTOpaMu 3aTpaT U IKOHOMUYHOCTH Ha OCHOBE
YTOYHEHMSI IPOU3BOACTBEHHBIX XapaKTEPUCTUK BCEH CUCTEMBI.



5 OoOpa3oBaTeabHbIE TEXHOJOTUH

Yuebusit kypc «IIpoexkTupoBaHue THOKHUX MPOU3BOJCTBEHHBIX MOAYIECH»
NOCTPOEH B BUJ€ B3aMMOCBSA3aHHBIX COCTABISIOUIMX — JIEKIHUU, NTPAKTUUYECKUE
3aHATHUA (BKJIIOYas KypCOBOW MPOEKT), U NIPOBOJAUTCS C UCIOJb30BAHUEM, KaK
TPaaAUIMOHHBIX TEXHOJOTUH, TaK U COBPEMEHHBIX HHTEPAKTUBHBIX. TaK, JEKIHHU
NpPOBOAATCS B TPAAUIMOHHOW (popMe M HOCAT YCTAaHOBOYHBIM XapakTep, ocBemas
TEOpEeTUYECKNEe OCHOBBI JUCLUUIIHUHBI, @ MPAaKTUYECKHUE 3aHATHUS MO3BOJSAIOT
npenojaaBaTenao 0ojJee HHAMBUAYAJIbHO OOMATHCS CO CTYACHTAMHU U MOAXOIST
JUI UHTEPAKTUBHBIX METOJOB 00OydeHUs.

AanTHBHAS TEXHOJIOTHSA 3aKJII0YACTCS B O0YUSHUHU IIPUEMaM CaMOCTOSATEIIbHOM
paboThl, CAMOKOHTPOJIS, IPUEMaM HCCIEI0BaTEIbCKON e TENbHOCTH: B Pa3BUTHU U
COBEPILICHCTBOBAHMH YMEHUN CAMOCTOSTENILHO PabOTaTh, JOOBIBATh 3HAHMUS, B MAKCUMAJIbHOM
aJlanTalnyy y4eOHoro mporecca K HHAWBHIYaTbHBIM OCOOEHHOCTAM 00y4aeMbIX; CYIIIHOCTb
TEXHOJIOTUH 3aKJII0YAeTCs B OJJHOBPEMEHHOW padoTe MpenoaBareis Mo yIpaBICHUIO
CaMOCTOSITEIIbHON paboTOM BCeX ydaluxcsi, OAHOBPEMEHHOM HHAUBUAYATbHOM paboTe ¢
OTJENBHBIMU 00y4aeMbIMHU, OCYIIIECTBICHHUIO YUeTa U pealn3allii HHANBUIYaTbHBIX
0COOEHHOCTEHN M BO3MOXXHOCTEH 00ydaeMbIX, MAKCUMAJILHOMY BKJTIOUEHHUIO BCEX 00ydaeMbIX B
UH/IMBUYAIBHYIO CAMOCTOSITETLHYIO pa0boTy; 00BSCHEHNIO HOBOT'O MaTepuaia OTBOJAUTCS
HE3HAYMTEJIbHAS YacTh BpeMeHH (5-7 MUHYT), 3aTeM 3amaetcs AuddepeHnpoBaHHOE 3a1aHue,
KOTOpO€ 00ydaeMble BBIMOIHSIOT B ayIUTOPHH, B KOHIIE 3aHATHS MIPEI01aBaTeNb OLEHHUBAET
JOCTHKEHUS BceX 00ydaeMbIX; MpernojaBaTesib FTOTOBUT MHOTOYPOBHEBBIE 3a/1aHUA [0 00bEMY U
CTETIEHU CII0KHOCTH, 00yJaeMblil UMEET MPaBO CAaMOCTOSTEILHOTO BEIOOpA 3a/1aHUs; B XOJI€
3aHATHUA MIpernojaBaTesib padoTaeT HHANBUAYAIBHO, OTKIIIOYAs YYalluXCsl OT CAMOCTOSTEIbHOM
paboThI 1o ouepeny.

MeTtoauka npenojaBaHus AucUUIIUHB «IIpoekTupoBaHue TUOKUX
IPOMU3BOJCTBEHHBIX MOAYJEN» U pealin3anus KOMIETEHTHOTO NOAX0/1a B
U3J0XKEHUU U BOCHPUATUHU NMPEAYCMATPUBAET UCIOJb30BAHUE CIAEAYIOIMIUX
AKTUBHBIX U UHTEPAKTUBHBIX POpPM MPOBEACHUS TPYNNOBBIX, HHAUBUIYATbHBIX,
ayIUTOPHBIX 3aHATHH B COUYCTAHHH C BHEAYAUTOPHOU pabOTON C 1ENbIO
bopMupOBaHUS U Pa3BUTHUS NPOPECCUOHATBHBIX HABBIKOB O0YYaIOUMUXCS:

- MPOBEJICHNE UHTEPAKTUBHBIX 3aHATUH MO MPOLEAYPE MOATOTOBKH K
TECTUPOBAHUIO;

- UCTIOJIb30BaHUE UHTEPAKTUBHBIX (POPM TEKYILIETO KOHTPOJIS;

— MYJIbTUMEINITHBIC TPE3CHTAIINH,

- co0eceloBaHUE C MPUTIIAIIEHHBIMU CIIEIIMATUCTAMU BETYIIUX
MAaIIMHOCTPOUTENbHBIX TPEIIPUSITHHA.

Y nenbHbIN BeC 3aHATUI, IPOBOAUMBIX B HHTEPAKTUBHBIX popmax,
onpeneleH TaBHOU esibi0o 00pa3oBaTeNbHON MpOrpaMMbl, 0COOEHHOCTHIO
KOHTUHTeHTa 00yyaroImuxcs U coAepKaHueM ITUcUUNIuHb «IIpoekTupoBanue
rHOKHUX MPOU3BOJCTBEHHBIX MOAYJIEH» U B LEJIOM MO NUCIUMNIUHE COCTABISIET
50% aynuTOpHBIX 3aHATUN. 3aHATUS JEKIIMOHHOTO TUNa cocTaBusoT 50% oT
o0beMa ayIUTOPHBIX 3aHATHUI.

5. Ilepevyenb yueOHO-MeTOANYECKOT0 00ecrieYeHHs IJIsl CAMOCTOSITeIbHOI padoThI
o0yyarommxcs 0 JMCHHUIJIMHE

5.1. Tembl KOHTPOJIBHBIX pabOT



Monyns HaunmenoBanue TeMbl
OTUCITMITJINHEI

Monys .2. Pacuer u npoextupoBanue ['TIM no
ITpoekTupoBaHKE HA3TrOTOBJICHHUIO JIeTallen ,
I'M pa3paboTKa MJIaHUPOBKHU

Tema 2.1.

IIpoexTupoBanue

5.2. Tembl KypcOBBIX padoT (IPOEKTOB)
BrimotHeHNE KypCOBBIX pabOT(MPOEKTOB) HE IPETYCMOTPEHO.
5.3. IlepeueHb METOAUYECKMX PEKOMEHIAIUI

HaumenoBanue
N /o

1 MeTtoanyeckie peKOMEHIaUH 110 BHIIIOJTHEHUIO KOHTPOJIBHOM paboThI

5.4. [lepeyeHb BONPOCOB /IJIsl MOATOTOBKH K IK3aMeHY
Mogyns 1
1. Ocnonsbie xapakrepuctuku ['All. Ctpykrypa I'TIM u normdeckoe 000CHOBaHHUE €r0
COCTaBHBIX AJIEMEHTOB.
2. ®opmupoBaHKe TPeOOBAHUH K XapaKTEPUCTUKE MMPOCKTUPYEMO MTPOU3BOJICTBEHHON CHCTEMBI
10 YPOBHSAM aBTOMAaTH3AIMH, IPOU3BOIUTEILHOCTH, THOKOCTH, HAaJIS)KHOCTH.
3.KomnonoBka rpynn usnenuit ajis oopadotku Ha ['TIM
4. Opranu3alMOHHO-TEXHOJIOTUYECKAsA CTPYKTYpa U anroput™ QpyHkimonuposanus [ TIM
5. Ucxoansie nanubie ais pazpadborku ['TIM u ux ananms
6.Craagun npoextupoBanus: I'TIM, coctaB u conepkaHue Kaxa0i cTaanu.
7.DopMupOBaHUS CITyK€OHOTO HazHadeHUs poekTupyemoro ['TIM.
8. TpeGoBaHuUs K XapaKTEPUCTUKE MTPOSKTUPYEMOTO KOMIUIEKCA IO YPOBHSAM aBTOMAaTH3AIIHH.
9. . Cenenust 0 NpOAYKLIHHU: BUJl, HOMEHKJIATypa, MaTepHalbl, rabapyuThl.
10. Be1bop napameTpoB pa3zdueHust 00padaTbiBaeMbIX JI€TalIel Ha OTJEeNbHBIC TPYIIIHL.
. Moayas 2.
1.TpeboBanus, mpeabsBIsIeMbIe K TEXHOJIOTHUECKOMY 0b6opynoBanuio B [ TIM
2.0npeneneHue ONTUMAIBHOTO COCTaBa TEXHOJIOrHYeckoro ooopynoanus ['TIM.
3. Beibop Tumna po60oToB, 00CTyKHBAIOIINX TeXHOJIOoTH4Yeckoe obopynoBanue ['TIM
4. PammmonanbHas crpykrypa ['TIM, xapaktepucTuka ee 3JIeMEeHTOB, ()YHKIIHOHAJILHBIE CBS3H.
5.Be16op u o6ocHoBanue napamerpos ['TIM..
6. Kimaccudukamuss I'TIM B 3aBUCHMOCTH OT THITa MPOU3BOICTBEHHON CUCTEMBI; MHOTOIIEIICBBIC,
OJIHOLIEJIEBBIE, CIIEUAIIN3UPOBAHHBIE, CIIEIIMAJIbHBIE.
7.Pacuer BenmWUYMHBI MApTUA 3amTycKa.
8.Br160p 1 00ocHoBanue napamerpoB ['TIM ¢ yueToM BO3MOXKHOCTEH UX arperaTupoBaHMs U
B3aUMO3aMEHSIEMOCTH.
9..Pacuer xommuectBa ['TIM, ucxo/s u3 He0OOXOAUMOCTH 0OECTIEUCHHUS TUIAHUPYEMOTO BBITYCKa
HU3JEINI.
10.I'ubxocts I'TIM (moHsATHE THOKOCTH, €€ KOJIMYECTBEHHAS OLIEHKA, THOKOCTh BHYTPEHHSS U
BHEUIHSIS, CTPYKTYPHAs U TapaMeTpriecKas).



11.01enKka ypoBHsI aBTOMATH3aAIMH (YaCTHYHBIN, KOMIUIEKCHBIN, TIOJTHBIN, KOJIMYECTBEHHAS
OIICHKA).

12. HagexHocTs QpyHKimonupoBanus ooopynosanus ['TIM. DddextuBrocts padotst [TIM
(OCHOBHBIE TIOKA3aTENN U UX CBS3b O APYTMMHU XapaKTEPUCTHKAMHU).

13.. ®ysknun u TpeboBaHMS K TPAHCIOPTHO-HAKOIUTEIBHOMN U CKIaICKOM CUCTEMaM.

14. PacueT cCKOpOCTH TPaHCHOPTUPOBAHUS TPY30B, UCXO/ISI U3 TPEOYeMOM MPOU3BOIUTEITLHOCTH
BCEU CUCTEMBI HA BBIXOJIE.

15.PacueTsl BMECTUMOCTH HakomnuTesei. Beibop n 000cHOBaHME METOIOB UACHTU(UKAIUS U
aJpECOBAHMS TIEPEMEILIAEMbIX TPY30B.

16.OyHKIIMM 1 TPEOOBAHMS K CHCTEME HHCTPYMEHTOOOECTICUCHHMSI.

17.CriocoOb aBTOMAaTHYECKON CMEHBI HHCTPYMEHTA Ha CTaHKaX: CMEHA BCETO
WHCTPYMEHTAJIBHOIO Mara3uHa U CM€Ha OTJEIbHBIX HHCTPYMEHTOB B Mara3uHe. Jl0CTOMHCTBa 1
HEJOCTaTKH THUX CTIIOCOOOB.

18..®yHKIIMU 1 TpeOOBaHMS K CHCTEMEe aBTOMaTu4deckoro KoHTpossi. OcHoBHbIe 3amaun CAK..
19. ®ynkuu u TpeObOBaHUS K BCIIOMOTATEIbHBIM CUCTEMaM: CUCTEMBI TI0 CTPYKKOYIAJICHUIO,
nonaye u pereaeparun COXK, ounctke, MOMKE U CYIIKE U3ACIIHI 3ar0TOBOK, HHCTPYMEHTA U
TEXHOJOTHYECKON OCHACTKHU

Moayas 3. IlpeaBaputenbHas KOMIIOHOBKA POU3BOACTBEHHOr0 obopynoBanus [ TIM. 84 vaca

1.CtpykTypa MHOTOILIETIEBOTO CTaHKa U cOopouHoi MammHbl ¢ UITY, dopmupoBanue
TpeOOBaHMI K HUM C TOYKH 3PEHUS UX pallMOHAIBHOM dKCIuTyaTanuu B pamkax ['ATL..

2 IlepenanaxuBaeMoe arperaTHoe 000pyJI0BaHUE B TEXHOJIOTUYECKOM cuCTeMe ISl IeTallbHO-
CIENAIU3UPOBAHHBIX, 1€TATBHO-OPUEHTUPOBOYHBIX 1 MHOTOHOMEHKJIATYPHBIX
IIPOU3BOJICTBEHHBIX CHCTEM

3.CTpyKTypa nepeHagakuBaeMoro arperatnoro ctanka o UI1Y u nepenanaxxmaemMoro
IpOMBIIIIIEHHOT0 poboTa ¢ UITY,

4.PacyeTsl 1 000CHOBaHHE 3aIUTaHMPOBaHHOW TuIomaan ['TIM
5.0pranu3anoHHO-TexHonoruueckas noaroroska ['TIM Ha npeanpoekTHOHN cTaguu.
6.0cHOBHbBIE TPeOOBaHMSI K TEXHOJIOTUU U OPTaHU3alUK U3TOTOBJICHUS U3/ B YCIOBUAX
I'AIL

7.0praHu3aioHHO-TEXHOJIOTHYECKAs CTPYKTYpa U anropuT™ GyHKuunonupoanus ['TIM.
8.TexHunKO0-73KOHOMHYECKas orieHKa mpoekTa [ TIM..

9.Cucremarusanus U OlleHKa MPUOPUTETHOCTH BceX (DAKTOPOB 3aTpaT U SKOHOMUYHOCTH.

10.. Orienka SKOHOMHYECKOH 3()(hEeKTUBHOCTH, YCTAaHOBIICHHE CBS3EeH MEXAY (paKkTOpaMmu 3aTpar
Y DKOHOMUYHOCTH Ha OCHOBE YTOYHEHMS TPOU3BOJACTBEHHBIX XapAKTEPUCTUK BCEH CHCTEMBI.

6. @OH OLIEHOYHBIX CPEACTB /IJIsl MPOBEeHUS MPOMEKYTOYHOM aTTeCcTAluU
00y4aroImuXxcs Mo JUCHUIINHE

@DOHJ OLIEHOYHBIX CPECTB AJISl IPOBEACHHS MPOMEKYTOUHOMN aTTecTalluy 00y4JaroLUXCsl
10 JMCUUIUIMHE 110 pelIeHuto Kadeapsl ohopMiIeH OTAeIbHBIM IPUIOKEHHUEM K paboueit
nporpaMmme

B mnpoumecce o0ydeHHs HUCHONB3YIOTCS CJHEAYIONIHE OIEHOYHBIE (HOpPpMBI
CaMOCTOATENbHON paboOTHl CTYIEHTOB, OLIEHOYHBIE CPEACTBA TEKYIIEro KOHTPOJS
yCIEeBaeMOCTH M MPOMEKYTOUHBIX aTTECTAIUM:

B neBsToM cemecTpe: NOATOTOBKAa K BBHIIOJHEHHUIO, NPOMEXKYTOUHas
aTTecTalus: 3a4eT.

B necsatrom cemecTpe: BBINOJHEHHE M 3alMTa KypcoBOM paboTwer (Imo
WHAUBUIYAaIbHOMY 3aJaHUI0 OIS KaXJOT0o oOydarmerocs); NPOMEXYTOUHAas
aTTecTalus: 3K3aMEeH.



6.1. KypcoBas pabora

HcxoaapiM JOKYMEHTOM JUTs1 BBITTOJIHEHUSI KYPCOBOM pabOTHI SBIISIETCS BbI1aBa€MOE
KaXJIOMY CTY/ICHTY UHIAUBUIYAIIbHOE 33JaHHe, COCTABICHHOE 110 YCTAHOBJIEHHOW (hopMe.

O6bem rpaduueckoid yacTu KypcoBoi paboThl cocTaBaseT 1 muct popmara
Al. IlosicHuTenbHAs 3aMKCKa BKJIIOYAET pa3/iesibl, KOTOPbIE MPUBEICHBl HUXKE.
[IpumepHbIt 00BeM ee cocTaBaseT 25...30 cTp.
enp paboThl — HAYYUTHh CTYJAECHTA KOMIIJIEKCaM 3HaHUM, HEOOXOAUMBIX AJS
NPOEKTUPOBAHUA TUOKUX MPOU3BOJCTBEHHBIX MOJYJ€H, YMEHUIO CAMOCTOSATEIBHO
NPOU3BOAUTH NPOEKTHBIE pacueThl U niaaHupoBku ['TIM, BeIOMpaTh ONTHMaIbHBIE
BapHUaHTHl NPOEKTHBIX pemeHn. OCHOBHBIMU JOKYMEHTaMH JIJIsl BBIIOJIHEHUS KYPCOBOTO
IPOEKTa ABJSIOTCS 3a/laHe Ha pa3paboTKy, paboune uepTexu aeTaieil, pa3paboTaHHbINA
TEXHOJIOTHYECKUH TTPOIIECC MEXaHWYECKOH 00pabOTKH.

OCHOBHBIMH JIOKYMEHTaMH JUIs BBIITOJIHEHHS KYPCOBOTO IIPOEKTA SBJISIOTCS 3a/laHUe Ha
pa3paboTKy, paboure YepTeKH eTaeH, pa3padoTaHHBIN TEXHOJIOTHYECKUN TTPOIIECC
MexaHudeckoit oopadotku [Ipoextupoanue I'TIM HaunHaeTcs ¢ mog00pa HOMEHKIATYPHI
neTanei, 00paboTka KOTOPBIX TEXHOJOTUYECKHA BO3MOXKHA U 11esiecoo0pa3na Ha ['TIM,
OTIpeNieNIeHus CIeAYIOMUX (PaKTOpOB:
-KOHCTPYKTHUBHBIX ITAPAMETPOB JieTajiel (reoMeTpruueckoil (GopMbl, B3aUMOPACTIONOKECHHS
AJIEMEHTOB JIeTaJIei ),
-TEeXHUYECKHUX TPeOOBaHMM, MPEIbABISEMBIX K JETaNH;
-rabapuTOB U Macchl JieTalei.
Onpenenenre TporpaMMbl BbIITYCKa JETANCH.
Br160p 1 pacueT 0OCHOBHOT'O TEXHOJIOTHYECKOTO 000pyI0BaHHUS.
Br16op I1P ¢ yueToM TeXHOJIOTHYECKUX BO3MOXKHOCTEH U TEXHOJIOTHUECKON CTHIKOBKH C
OCHOBHBIM 000PY/ZIOBAaHHEM.
Pa3zpaboTka npeasaputenbHOit KoMIOoHOBKH ['TIM.
Bri6op BcioMoraTensHOro 000py0BaHus, He00X0AUMOT0 1 oOcyxuBanust I TIM.
OrneHKa YKOHOMHYECKOH 3(PPEKTHBHOCTH HCTIOIB30BAHMS THOKMX MOTYyJICH.
Pazpabotka Texnonornueckoit miaanuposku [ TIM.
KypcoBas pabota coctout u3 pacuetHo-nosicautenbaonzanucku (PI13), rpaduueckoit vactu —
wianupoBku I'TIM — 1 nucr.
['padraeckast 4acTh BBHIMOJTHSAETCS B COOTBETCTBUHU ¢ TpeboBanmsamu ctanaaptoB ECKJ]] Ha
mctax popmata Al mo OCT 2.301-68.11pumep BoinosHeHUs rpadudecKoil yacT IPUBECH B
MPUIIOKEHUHU. .

. B 3amanue Ha KypcoByI0 paboTy BXOJAHUT:

1. HaumeHOBaHuEe U3ETUIA, HAPUMED, ITPYyNIa BEAYIIMX IECTEPEH 3aJHUX MOCTOB
aBTomoOwmiet, LHIII" nBurateneil BHYTPEHHEro CropaHus, BaJIOB WM IIECTEpEeH KOPOOOK
nepenady U APYrux U3AETUN MallMHOCTPOCHHUS 0 BHIOOPY MpernojaBaTeis;

2. Homenkiatypa oOpabaTbiBaeMbIX J1eTalieil mpeAcTaBieHa B IPUIOKEHUU. DTO JAeTaln
THUIIA BAJIOB CTYMEHYAThIX,, BTYJIOK, IUCKOB. IIECTEPEH U T.II.

3. Macca KaXXg0ro H3ICIIus;

4. ITporpamMma BbIITyCKa Ka)KJI0T0 U3JETUA ;

5. Tpy0€MKOCTb WM CTAHKOEMKOCTb U3TOTOBIICHHSI KaXKI0TO H3/1EIHS;

6. TexHOMOTHUECKHUI TIpOIIecC 00PaOOTKH KaKIO0TO U3IEeHs, BKIIFOUSHHOTO B TPYIIITY,
npeIHa3HauYeHHYIO U1t 00paboTku Ha mpoekTupyemoM I'TIM..

B 3agauu npoextupoBanus ['TIM Bxoast:
- COCTaBJICHUE HOMEHKJIATYpPHOT'O psifia JeTajleH.
— BBIOOp CcOCTaBa M pacyuer 4yuciia 000py10BaHUS CTAHOYHOT'O KOMILIEKCa,
— BBIOOp COCTaBa M pacyeT Ynciia 000pYyI0BaHUS CUCTEMBl HHCTPYMEHTAIBHOTO 00ECIICUeHUS;
— BBIOOp cOCTaBa M pacyueT 4yuciia 000py10BaHUS TPAHCIOPTHO-CKIIAICKON CUCTEMBI.
Pacuer cymmapHO# Tpy10€MKOCTH 3a1aHHOTO HOMEHKJIaTypHOTO psifa Cs , KOTOPBIN CBOJUTCS
CHayJaJia K OTpeCICHHIO CTAHKOEMKOCTH 00paboTku 6a3oBoi netanu-npeacraBurens — Cg, s



Yero 71l Hee CTPOUTCS OTEPAIIMOHHBIN 3CKHU3 U pa3pabaThiBacTcs OnepalnoHHas
texnosiornueckas kapra ('OCT 3.1404-86, popma 1) ¢ HOpMHpPOBaHHEM BCEX OCHOBHBIX U
BCIIOMOTaTENbHBIX TIEPEXO0/IOB M ONIEPAIIil B IIEJIOM. 3aTeM, UCIIOJIb3Ysl IPUHIIMIT TO100UsI, BECh
HOMEHKJIATYPHBIN Pl CBOJAT K YCJIOBHOMY OJHOHOMEHKJIATypHOMY psay. [lpu stom
TPYIOEMKOCTb KaXKJ1I0M JAeTalld U3 HOMEHKJIATYpHOTO psiia C; onmpeestoT ¢ TOMOILbIO

K03 puImeHToB NpuBeACHUS 110 popMmyIie :

Ci = KMKN Kcncﬁ )

rae Ky, Ky, Koy — koadurmenTs nmpuBeneHust paccMaTpuBaeMoi JETaIM COOTBETCTBEHHO 110
Macce, TOJI0OBOM MPOrpaMMe U CII0)KHOCTH 110 OTHOIIICHHUIO K 0a30BOil neTanu;

Cs— TpymoeMKocTh 0a30BOM J1eTau.

YuurteiBas 0JIM3KO0€ MOA00HE JeTalieil B KaXXI0M U3 HOMEHKJIATYPHBIX PSIOB U X OJIMHAKOBYIO
TOJIOBYIO IIPOTpaMMy BHYTPH psifia, 3HaueHue koddduimento Ky , K., MOXHO MpUHUMATH
PaBHBIMM €MHUIIE, & Pa3HUILY IO Macce — He npesblmatoniei 20 %, T.e. 3HaUeHHE
koa(ddurmenta K, mo kaxxioi Aetaiu NpuHATh OAMHAKOBBIM U paBHbIM K, = 0,8.

Torga cTaHKOEMKOCTh KaX/10M JeTall U3 HOMEHKJIATYPHOTO Psijia 0 OTHOILIEHUIO K
craHkoeMkocTy 6asoBor neranu cocrasut: Ci= 0,8Cs

PacuuteiBaeTcs cymmapHasi CTAaHKOEMKOCTb 110 pacCMaTpUBAEMOMY TUIIOPa3MEpy CTaHKA. U
PacCUMTBIBACTCS YHCIIO CTAHKOB HAa OJHOW M3 oreparuii o0pabdaTeIBacMOM IeTall 13
HOMEHKJIaTypHOro psina MicxoiHble TaHHbBIE:

- YUCJIO JIeTajell B HOMEHKJIATYPHOM PALY;

- O/I0Basi MPOrpaMMa U3roTOBJICHUS KaXKI0U JETalIH.

Heobxoamumo 3HaTh CTAHKOEMKOCTH Oreparnun 00padotku 6a3oBoit aeranu CO. [1o atoi
CTAaHKOEMKOCTH OTIPEJICNIICTCS CyMMapHasi CTaHKOEMKOCTh Olepamuu 00paboTku aeraneii Ha
CTaHKe paccMaTpUBAEMOI0 TUIIOPA3MeEpa .

ITo nosry4eHHOM CyMMapHOM CTAHKOEMKOCTHU OIEPALUU OIPEAECIIACTCS YUCIO CTAHKOB.
[IpuHsATOE YNCIIO CTAHKOB MOCIE OKPYIIIEHHs COCTABUT: Ny, = 2. Koo dunmenT 3arpysku npu
sToM paBeH K, =2/1,6 = 0,8, 4To mpeBbIIIaeT cpeiHee 3HaueHHe Ko PHUIMeHTa 3arpy3Ku
000py/I0BaHUsl B TOTOYHOM IIPOU3BOJICTBE.

IIporpamma BbIITyCKa BCEU IPYIIIBI U3EIUN OIPEAEIAIOTCS IPOEKTAHTOM 110 IITY4YHO-
KaJbKYJISALIMOHHOMY BPEMEHU WJIH IO JIMTEPAaTypHbIM UCTOUYHUKAM, a B OTJENIbHBIX CIydasx
PYKOBOAUTENIEM KYpPCOBOTO MTPOSKTUPOBAHMUS.

[TosicHuTenpHas 3amucka BKIIOYaeT B ceOsi:

1. Pacuer 1m0 TEXHHUKO-DKOHOMHUYECKHUM IMOKA3aTelIsiM MOTPEOHOTO KOJUYECTBa
OCHOBHOTO  METaJUIOPEXKYIIero o0OpynoBaHUS, COOPOUHBIX CTEHNIOB, TPAHCIIOPTHOIO
000pyI0BaHusl, BCIOMOTaTeIbHOTO 000pynoBanus, pabouero cocrasa u miomaaeid ['TIM, B Tom
YHClie pa3JeNbHO M0 KaKJOMY U3 €ro MPOU3BOJACTBEHHBIX U BCIIOMOTAaTEIbHBIX OTACICHUM IS
oOecrieyeHns 3aJaHHOM MPOTPaMMBbI BBITYCKa U3CTHI.

2. CocraBnenue cxembl KOMIIOHOBKH [ TIM.

3. Onpenenenrie OCHOBHbBIE TEXHUKO-3KOHOMHUUYECKHUE nokazarenu ['TIM

[IpumepHoe coneprxkanue rpadUIecKOi YacTH CIeayoIIee:

Jlucr 1 — cxema komnonosku ['TIM.

UYepTex BBIOIHSIETCS B COOTBETCTBHH ¢ TpeboBanusmu ECK/I.

Tembl KypcoOBBIX pabOT AOJKHBI OBITh OPUEHTHPOBAHBI, B MEPBYI OYEepEab,
Ha  pa3paboOTKy TMPOEKTOB TEXHOJOTMYECKHUX  KOMIJIEKCOB Ha OCHOBE

COBpeMeHHBbIX cTaHkoB ¢ YIIY, oOpabareiBatomiux IEHTPOB, THOKHUX
NPOU3BOJACTBEHHBIX MOJYJEH.

Tunossie Tembl  KypcoBeIX pabor: «lIpoextupoBanume ['IIM mo
U3TOTOBJICHUIO BAJIOB KopobKu nepedau 71€2K08020 agmomoouns»,

«IIpoektupoBanue I'IIM 1no wusrorosiuenuto HIII' OJeueamensa necxkosozco
aABMoOMOOUNA»,».



6.2. ®oH OLEHOYHBIX CPEeACTB AJSl MPOBEeJCHUS MPOMEXKYTOYHOM
arrTecTaluv O0Yy4YalwMUXCH MO JUCHUNJUHE (MOLYJII0)

6.2.1. IlepeyeHb KOMNETEHI U C YKA3aHMEM 3TAaNoOB UX (POPMHUPOBAHUSA
B Mpolecce OCBOEHHUsSI 00pa3oBaTebHOIi MPOrpaMMbl
B pesynpTaTte OCBOCHHS MUCHUIIHHBI (MOAYISI) GOPMHUPYIOTCS CIEAYIOIINAE
KOMIICTCHI NN

Kon B pe3ynbprare ocBOeHHs 00pa30oBaTEeIbHOW MPOTPaAMMBI
KOMIIETEHI[UU oOyuaromuiics JOJKeH o0lagarh

IICK 23.3 CnmocoOHOCTHIO BHIOJHATH PAaOOTHl MO MPOSKTUPOBAHHUIO MAIIUH
N TCXHOJOINYCCKHUX KOMIIJICKCOB B MaH_II/IHOCTpOGHI/II/I
I[ICK-23.7 CnocoOHOCTHIO BEIOJIHATh TEXHHUKO-PKOHOMHUYECKHI aHAIN3

1eJeco00pa3HOCTHU BBIMOJIHEHUS MPOEKTHHIX paboT Mo CO3MaHUIO
MallWH U TEXHOJOTHYECKUX KOMIIIEKCOB B MAIHHOCTPOCHUH

B nporiecce OCBOCHHUS o0Opa3oBaTeNbHOU MpOrpaMMBbl JIaHHBIE
KOMIIETEHIIMU, B TOM 4YHCJIE€ HX OTAEIbHBIE KOMIOHEHTH, QOPMUPYIOTCS
MOATAaNHO B XOJ€ OCBOCHHS OOydYalMUMHUCS TUCHUIINH (MOAYJIEH), IpPaKTUK B
COOTBETCTBUM C Y4YEeOHBIM TMJaHOM U KaJeHJapHbBIM TrpadukoM YydeOHOro
npoiecca.

CooTBeTCTBHE KOMIETEHUUH, popMUpPYyEeMBIX NMPH HU3YYEHUHU AUCIHUIIHUHBI,
Cc yueToM (popM KOHTPOJS U KOHTPOJIBHBIX MEPONPUITUH.

Kon komneTenuuu ®@opMBbl KOHTPOJIS KonTpoabsHubie
MEPONPUATHUS

IICK 23.3 VYCTHEIN OTBET Ha JIEKIUU Bonpocer ang sk3ameHa
u npaktuyeckoMm | (Pazgen «Odopmnenue u
3aHATHUH. ONMUCAaHHE OLEHOYHBIX
3amura kypcoBoi | cpeactB ®OC») c 1 no
paboTHI. 20
IIpoBenenue
MUCHbMEHHOTI0 PK3aMeHa.

TICK-23.7 YcTHBINM OTBET Ha JeKHUHW | Bompocsl ais 3k3aMeHa
" npaktudeckom | (Paszgen «Odopmnenue u
3aHSATHUH. OMUCAaHWE OMEHOYHBIX
3amura KypcoBo# | cpenctB ®OC») ¢ 21 mo
paboTHI. 40
[IpoBenenue
MUChbMEHHOTO K3aMeHa.

6.2.2. Onucanme nokasareJjeu " KpPUTepHeB OUeHUBAHUA

KOMIOeTeHU N, GopMupyeMbIX MO0 MTOraM OCBOCHHS JAUCUHUIJHUHBI (MOAYJ),
OnucaHWe IKAJ ONEeHUBaAHUSA

ITokazaTenem
bopMupoBaHUS

OLICHUBAHUIA
SABIACTCA

IOCTUXKEHUE

pe3ynbTaToB 0OyUYeHHS MO NUCHUIINHE (MOAYIIO).

KOMIETEHIIUA Ha
00yJarIUMHUC

sTamax ux
MJIAHUPYEMBIX

pPa3IUnIHBIX




ITokaszaTenb

Kputepuu oneHunBanus

2

3

4

5

I[ICK 23.3- cnocoOHOCTH BHIMOMHATH PabOTH MO NPOEKTUPOBAHUIO MAIIMH U TEXHOJOTH
KOMIIJIEKCOB B MAaIIMHOCTPOCHUH

3HATh: -
0COOCHHOCTH
YyCTPOMCTBA H
METObI
OKCIIJIyaTalluu
COBPEMEHHOT
0
MeTanioo0pa
0aThIBAIOIIETO
o0opynoBaHHU
s, BKJIIOYasd
CTaHKH c
qIry u
rubkue
MPOU3BOJICTBE
HHBIC
CHUCTEMBI;

- METOOBI
ONMTUMU3AIUHU
TEXHOJIOTHUYECC
KHX
MpOIECCOB U
MPOEKTHBIX
pemeHuun
MaIIUHOCTPOU
TECJIBHOTO
MpPOU3BOJACTBA
Ha 0asze
CUCTEMHOTO
nonxomaa K
aHalu3zy
CTPYKTYpBL H
ConepKaHUS
MPOU3BOJICTBE
HHBIX
MPOIECCOB;
MPOTPECCUBH
bl METO bl
o0paboTku wu
cbopku;

= METOOBI
NpPOEKTUpPOBA
HHUA
TEXHOJIOTHYEC

Ob6yuaromuiics
IEMOHCTPUPYET
MOJIHOC
OTCYTCTBUE WU
HEJIOCTATOYHOEC
COOTBETCTBUE
CIENYIOMHUX
3HAHUM:
ocobeHHOCTH
yCTpOWCTBa U
METO b
IKCIIyaTamuu
COBPEMEHHOTO
MeTaninooOpaba
TBIBAIOMIET O
o0opynoBaHUs

OOyyaromuiics
NEMOHCTPUPYET
HEMNOJHOE
COOTBETCTBUE
CIEAYHUIUX 3HAHUM:
0co00EeHHOCTH
YCTPOMCTBA U METObI
dKCIJIyaTaluu
COBPEMEHHOTO
MeTamioo0pabaTeiBaio
mero o0opyIOBaHHUS.
HonyckawTcs
3HAYHUTEIbHBIE
OMUOKHU, IPOABISIECTCS
HEJIO0CTATOYHOCTH
3HAHUU, IO pAAY
mokasaTejiei,
oOyvaromuics
UCHBITHIBAET
3HAYHUTEIbHBIE
3aTpYAHEHUS MpHU
ONEepUpPOBAHUU
3HAHUSMH NIPHU UX
IEPEHOCE HAa HOBBIE
CUTYallHH.

Ob6yuaromuiics
IEMOHCTPUPYET
YaCTHUYHOE
COOTBETCTBUE
CIIeYIOIUX
3HAHHUM:
ocoOeHHOCTH
yCTpOWCTBaA U
METO b
IKCIIyaTamuu
COBPEMEHHOTO
MeTanioo0Opabar
BIBAIOIIET O
o0opynoBaHus,
HO JIOMYCKAKTCs
HE3HAYHMTEIbHbBIC
OININOKH,
HETOYHOCTH,
3aTpyAHECHUS MPH
AHAJTUTHYECKHUX
omepanusix.

Obyuarorl
JEMOHCT)
T TOJHOE
COOTBETC
ClIeYyIOIL
3HAHUM:

0COOCHH!
YCTPOMCT
METObI

AKCIITyan
coBpemel
METaJITO
THIBAFO I
ob0opyno
cBOOOIH
onepupy
npuoope
MU 3HaHI




Kux
npomeccoB (B
TOM 4YHUCIIC C
3JEMEHTaMH
CAIIP);

- METOIbI
TEOPETUUYECKO
ro u
IKCIEPUMEHT
albHOTO
HNCCICOJOBAaHUSA
B obOmactu
MaIIUHOCTPOU
TEIbHOTO u
MeTaninooOpa
0aTBHIBAIOIIET O
MPOU3BOJICTBA
c
HCIIOJIb30BaHU
eM
COBPEMEHHBIX
METOJOB
IMJIaHUpPOBAaHU
s
IKCIEPUMEHT
a, CpencTB
BBIUHUCIIUTCIIb
HON TEXHUKH;

TEXHOJOTHUYEC

KHe u

TEXHUKO-

9KOHOMHUYECK

ue KpUTEpHU

OLIEHKH

pa3zpabaTrbeiBae

MBIX

TEXHOJOTHUYEC

KHX

MpPOIECCOB.

YMETH : - | Obyuaromuiics OOyyaromuiics OOyyaromuiics OO0yuaror

000CHOBAHHO HE yMEEeT WJIU B | JICMOHCTPHPYET JEMOHCTPUPYET JEMOHCT)

BBIOUPATH HEJIOCTAaTOYHON | HEMOJHOE YacTHUYHOE T MOJIHOE

HE00X0AUMOe CTEIIEHU YMEET | COOTBETCTBHE COOTBETCTBUE COOTBETC

000pyI0BaHue 000CHOBAHHO CIENYIOMUX YMEHUN: CIEeNYIOIMUX CIENYIOL

TUTS BBHIOMpATH 000CHOBAHHO YMEHUN: YMEHUMN:

BBITIOJTHEHUS HEeoOXoauMoe BHIOUpATH 000CHOBAHHO 000CHOB:

KOHKPETHOM o0opynoBaHue HeoOXxoauMoe BbIOUpATH BbIOUpAT

TEXHOJIOTHYECKO | JJIS o0opynoBaHue AT HEeoOX0auMoOe HEe00X01:
BBHITTOJTHCHU ST BBITTOJTHCHU ST obopynoBaHue obopyno




U orepauuu; KOHKPETHOM KOHKPETHOM IJs BBINOJNHEHUSA | OJ4

- TOJIb30BATHCS | TEXHOJOTHYECKO | TEXHOJOTUYECKOU KOHKpPETHOM BBITIOJIHE
JEUCTBYIOIIMMHA | 1 OI€epanuu OIepaluu. TEXHOJOTUYECKOW | KOHKPETI
CTaHJapTaMH, JlonyckarwTcs omnmepanuu. TE€XHOJIO]
CIIPABOYHUKAMU 3HAYUTEJIbHBIC YMmeHus Oil omepe
A CIEeNUaJIbHON OMUOKHU, IPOSABISACTCA | OCBOCHBI, HO CBoOonH
IuTEpaTypou HEJO0CTAaTOYHOCTh JOMYCKAITCS ONEpHUpY:
TUTSL BbIOOpa YMEHUH, MO pAAy HE3HAa4YUTeJNbHbIEe |Tmpuodpe
COBPEMEHHBIX nokasareniei, OmuoOKH, MU YMEH
y3JI0B u oOyvaromuiics HETOYHOCTH, MPUMEH S
MEXaHU3MOB HCIBITHIBAET 3aTPpyIHEHUS NMPU | B CUTYyall
TEXHOJIOTHYECKO 3HAYUTEIbHBIEC AHAJIUTHUYECKUX MOBBIIIEE
ro 3aTpyHEHUS NPHU omnmepanusix, CJIOXKHOC
000pynOBaHUs; ONMEPUPOBAHUH MepeHoce yMEHU M

- BBIOUpATH YMEHUSMU MPHU UX Ha HOBBIE,

TEXHOJIOTHYECKH IIEpPEHOCEe HAa HOBBIE HEeCTaHAapTHBIE

€ BO3MOXHOCTH CUTYallUH. CUTYyallUH.

u

KOHCTPYKTHUBHBI

e 3JIEMEHTHI

COBPEMEHHOTO

MeTauiooopadar

BIBAIOILIETO

o0opyIOBaHUS.

BJaleTh: - | O6yuaromuics OOyyaromuiics OOyyaromuiics OO0yuaror
HaBbIKaMHU HE BJaJ€eT UJIM | BJIaJ€ET HaBBIKAMH YaCTUYHO B ITOJIHON
BBIOOpa B BBIOOpa BJIAaJEeeT obbeme
00OpynOBaHU | HEAOCTATOYHOW |oOOpyAOBaHUS, HaBbIKaMH BlaJ€EeT
A, CPEIICTB | CTENEHU CpelCTB BhIOOpa HaBbIKaM
TEXHOJIOTUYEC | BIAAEET TEXHOJOTUYECKOTO o0opynoBaHu4, BbIOOpa
KOTO HaBbIKAaMHU OCHAIlEHUS AJIA CpelCTB obopyno
OCHAIlEHUS BbIOOpa peanuzanuu TEXHOJIOTUYECKOT | CPEICTB
TULSE 000pynOBaHUS, | TEXHOJOTUYECKHX O OCHAIIEHHUS IS | TEXHOJIO]
peanuzanuu CpelCTB MIPOILIECCOB peanuszanuu Oro OcHa
TEXHOJIOTUYEC | TEXHOJOTUYECKO | U3TOTOBJIECHUS TEXHOJOTUYECKUX | AJs

KHX ro OCHallleHUs NPOAYKIUU B MIpOILECCOB peanusar
MpoILECCOB NI pealu3aluu | HEMMOJIHOM o0BeMe, U3TOTOBJICHUS TEXHOJIO]
U3TOTOBJIEHUS | TEXHOJOTHMYECKH | JOMYCKAKTCS NPOAYKIHUH, UX MPOIL
MNPOAYKIUU; X MPOIECCOB 3HAYUTENbHbBIEC HaBBIKU OCBOEHBI, | U3TOTOBJ
- METOAMKAMHU | U3TOTOBJIEHUS OMMUOKH, IPOSABIAETCS | HO NOMYCKAIOTCS | IPOAYKIL
BbIOOpa y31O0B | MPOAYKIIUU HEJO0CTAaTOYHOCTh HE3HAYUTEJIbHBIE | CBOOOIH
u BJIAJ€HUS HAaBBIKAMU OomunOKH, MPUMEH
MEXaHU3MOB Mo psAAy nmokaszaTejied. | HETOUYHOCTH, MOJIy4eH
TEXHOJIOTHYEC OObyuaromuiics 3aTPYIHEHHUS NMPU | HABBIKY |
KOTO HUCIBITHIBAET AHAJIUTUYECKUX CUTYallU:
o0opynoBaHuU 3HAYUTEIbHBIEC omnepanusix, MOBBIIEE
S s 3aTpyHEHUS NPHU MepeHoce YMEHHUM | CII0KHOC
peanuzanuu NIPUMEHEHUHU HABBIKOB | Ha HOBBIE,

ONMTUMAIBHOT B HOBBIX CUTYyallUsX. HEeCTaHJAapTHBIE

0 CUTYallUH.




TCXHOJOTHUYCC
KOTo

npoiecca.
I[ICK-23.7- cnmocoOHOCTh BBIMOJHATH TEXHHKO-PKOHOMHYECKHUH aHaIW3 Ienecoodpa
BHIMMOJTHEHUSI TPOEKTHBHIX paboT MO CO3JaHHUI0 MAMIHH W TEXHOJOTHYECKUX KOMIIJIC]
MaIIUHOCTPOECHUH

3HATh: OO6yvaromuiics OO6yvaromuiics OO6yyaromuiics OO6yuaror
0COOEGHHOCTU | JEMOHCTPUPYET | IEMOHCTPUPYET JEMOHCTPUPYET JE€MOHCT;
yCTpOWCTBA H | OJIHOE HEMOJHOEe 4YacCTUYHOE T TOJHOE
METObI OTCYTCTBUE HIU | COOTBETCTBHE COOTBETCTBUE COOTBETC
SKCIJIyaTallMu | HEJOCTATOYHOE | CIEAYIOU[MX 3HAHUM: ClleyIOUX ClleYIOIL
COBPEMEHHOI | COOTBETCTBHUE TpeOOBaHUH, 3HAHUMN: 3HAHUMN:
0 CIEIYIOIUX NpEeaABbABIIEMBIX K TpeOOBaHUMN, TpeboBar
MeTaninooOpa |3HAHUM: MPOU3BOJAUTEIBHOCTH, | IPEAbIBIIEMBIX MPEeIbsIB.
OaTpIBaromero | TpebOBaHUM, HaJIEe)XHOCTHU U K X K
000pyIOBaHU | MPEOBIBIAEMBIX | TOYHOCTHU MPOU3BOJUTENbH | IPOU3BO,
o, BKJIfOYas | K COBPEMEHHOTO 0CTH, HOCTH,
CTaHKH C | IPOM3BOIUTENh | METAIJIOPEIKYIETO HAJEXKHOCTH U HAJEXKHO
qIry U | HOCTH, o0opynoBaHHS. TOYHOCTH TOYHOCTI
rubkue HAJEXKHOCTH U JonyckamTcs COBPEMEHHOTO coBpemel
MPOU3BOJACTBE | TOUHOCTH 3HA4YUTEIbHbIE METaIoOpPekKYyUler | MeTao]
HHBIC COBPEMEHHOTO OmuOKH, IPOABIIETCSA | O O0OpPYJOBaHUS, | E€To0
CHUCTEMBI; MeTaIopexyluie | HeJOCTAaTOYHOCTh HO JomyckawTcs |obopyao
- METOJBI | TO 3HaHUU, O pAAY HE3HAYUTEJIbHBIE | CBOOOIH
ONMTUMH3ANUU | 000pYAOBAHUS nmokasaresei, OmuoKH, omepupy
TEXHOJIOTUYEC oOyuaromuiics HETOYHOCTH, npuobdpe:
KHX UCHBITHIBAET 3aTPYAHEHUS NPU | MU 3HAHI
MpOIECCOB U 3HAYHUTEIbHBIE AHATUTHYECKUX

MPOEKTHBIX 3aTpYAHEHUS NpU omnepanusix.

pelIeHu OonepUpOBaHUU

MaIIUHOCTPOU 3HAHUSMU MIPHU UX

TEJIBHOTO nmepeHoce Ha HOBBIC

MpPOU3BOJACTBA CUTYalHH.

Ha Oasze

CHUCTEMHOTO

nonxomaa K

aHanu3zy

CTPYKTYPBl U

COoNepKaHUS

MPOU3BOJICTBE

HHBIX

NpPOILIECCOB;

MPOTPECCUBH

13(C METO bl




o0paboTku u
cbopku;

= METOOBI
NpPOEKTUPOBA
HHUA
TEXHOJOTHUYEC
KUX
npomeccoB (B
TOM 4YHCIEC C
3IIEMEHTAMU
CAIIP);

- METOIBI
TEOPETUUYECKO
ro "
IKCIEPUMEHT
albHOTO
HUCCIIE€AJO0OBaHUSA
B obnactu
MAIIUHOCTPOU
TEJIBHOTO "
MeTannooOpa
0aTHIBAIOIIETO
MPOU3BOJICTBA
C
UCTOJb30BAHU
eM
COBPEMEHHBIX
METOIOB
IMMJIaHUPOBAaHU
s
IKCIEPUMEHT
a, CpeacTB
BBIYUCIUTCIb
HON TEXHUKH;
TEXHOJOTHUYEC
KHe "
TEXHUKO-
IKOHOMHYECK
ue KpUTEpHHU
OLICHKU
pa3pabaTrreiBae
MBIX
TEXHOJOTHUYEC
KUuX
MpOIECCOB.

YMETH :
000CHOBAHHO
BBIOMpATH
Heo0XoaInuMoe

OOyuaromuiicst He
yMeeT WM B
HEJIOCTAaTOYHOMH
CTENIEHU yMEET

Ob6yuaromuiics
AEMOHCTPUPYET
HEIMOJHOE
COOTBETCTBUE

OObyuaromuiics
AEMOHCTPUPYET
JacTHUYHOE
COOTBETCTBUE

Obyuarorl
AEMOHCT,
T MOJIHOC
COOTBETC




obopynoBaHue BEIOMpATh CIeAYIOMMUX YMEHUN: CIIeYIOIUX CIIeYyIOIL
TUTS Heo0XoaInuMoe 000CHOBAaHHO YMEHUN: YMEHUMN:
BBITIOJTHEHUS o0opyaoBaHue Ui | BHIOUPATH 000CHOBAHHO 000CHOB:
KOHKPETHOM BBITIOJTHCHUS HeoOXoaumMoe BBHIOMpATH BBHIOHWpAT
TEXHOJIOTUYECKO | KOHKPETHOM o0opynoBaHue AN HEeoOXoauMoe HEO0OXO0
i onepanuu; TEXHOJIOTUYECKONH | BHIMTOJIHEHHUS o0opynoBaHue obopyno
- TIONIB30BATHCSA | OTEpaIlud KOHKPETHOM NIl BBIMIOJHEHUS | JAJs
JNEUCTBYIOLIUMH TEXHOJOTUYECKOU KOHKPETHOM BBINTOJIHE
CTaHJIapPTAMHU, onmepamnuu. TEXHOJIOTUYECKON | KOHKPETI
CIPaBOYHUKAMU JonyckamTcs omnepanuu, HO TE€XHOJIO]
U CHeIHaTbHOU 3HAYHUTEIbHBIE JOTMYCKAKTCS ol omepa
JTUTEepaTypoit omunOKH, IposBIsgeTcs | He3HauuTelabHble | CBOOOAH
JUTSt BBIOOpA HEJO0CTAaTOYHOCTh OmuoOKH, onmepupy
COBpPEMEHHBIX YMEHUU, MO pAAY HETOYHOCTH, npuobdpe:
y3JI0B u nmokaszarenei, 3aTPYAHEHUS MPU | MH YMEH
MEXaHHU3MOB oOyvaromuiics aHAUTHUYECKUX NpUMEHS
TEXHOJIOTUIECKO HUCTBITHIBACT omepanusx, B CHUTYaIl
ro 3HA4YUTEJIbHbIE MepeHoce yMeHUM | MOBHILIE!
000pynOBaHUS; 3aTPYAHEHUS TPHU Ha HOBBIEC, CIIOJKHOC
- BbIOMpAThH ONMepUpPOBAHUU HeCTaHJapTHBIE
TEXHOJIOTUYECKHI YMEHHUSIMU TPU UX CUTYAIlHH.

€ BO3MOXHOCTHU nepeHoce Ha HOBbBIE

u CUTYAIlHH.

KOHCTPYKTUBHBI

e DIIEMEHTBI

COBPEMEHHOT0

MeTamuioo0pabdar

BIBAIOIIETO

00opyIOBaHUSI.

BIAJETh: OO6yvaromuiics OO6yvaromuiics OO6yuaromuiics OO6yuaror
HaBBIKAMH HE BJIaZI€€T UJIM | BlIaJeeT METOJAUKAMH | YaCTUYHO B TIOJTHON
BBIOOpa B HaBBIKaMH BBIOOpaA BIageceT o0beme
00OpyIOBaHU | HEAOCTATOYHOW |o0OOpyAOBaHUS, HaBBIKAMH BIajeeT
o, CpeICTB | CTEEHHU CpeAcCTB BbIOOpa HaBBIKAM
TEXHOJIOTUYEC | BlIageeT TEXHOJOTUYECKOTO o0opynoBaHUA, BhIOOpa
KOTO HaBBIKAMHU OCHAIIEHUS I CpeAcCTB obopyno
OCHAIICHUS BhIOOpa peanu3anuu TEXHOJIOTUYECKOT | CPEACTB
st 000pynOBaHHUSA, | TEXHOJOTHYECKHUX O OCHAUIEHUS AJS | TEXHOJIO]
peanu3zanuu CpeAcTB MpPOIECCOB peanu3anuu OT0 OCHA
TEXHOJIOTUYEC | TEXHOJOTUYECKO | U3TOTOBICHHUS TEXHOJIOTUYECKUX | AT

KHX ro OCHAIICHUS NPOAYKIHUH. MPOIECCOB peanu3zar
MpoIeccoB nns peanuzaunuu | JJomyckaroTcs M3TOTOBJICHUS TE€XHOJIO]
U3TOTOBJICHUS | TEXHOJOTUYECKH | 3HAYUTEIbHBIC NPOAYKIUHU, HO UX MPOIIE
NPOAYKIHUH; X MPOIECCOB OMMNOKH, IPOSABIAETCSA | JOMYCKAIOTCS MU3TOTOBIJ
- METOOUKAMHU | U3TOTOBJICHUS HEJIOCTATOYHOCTH HE3HAYUTEJIbHBIE | IPOIYKI]
BBIOOpA y3JI0B | IPOAYKIIUHU BJIAaJcHUS HaBBIKAMHU OIUOKH, cBOOOIH
" Mo psiiy moka3aTtelieid, | HETOYHOCTH, NpUMEHS
MEXaHU3MOB OO6yuaromuiics 3aTPYAHEHUS NPU | MOJY4YEH
TEXHOJIOTHYEC HUCTIBITHIBACT AHANUTHYECKUX HaBBIKH 1
KOTO 3HA4YUTEIbHbIE onepanusix, CUTYyaIlU:




obopynoBaHu 3aTpyIHEHUS NPU IIEPEHOCE YMEHUM | HOBBILICH
A I INIPUMEHEHUHU HABBIKOB | Ha HOBBIE, CIIOXKHOC
peanusanuu B HOBBIX CUTYyalHUX. HECTaHAApTHBIC
ONTUMAJIBHOT CUTYallUH.

0

TEXHOJOTUYEC

KOTO

npoiuecca.

IIkaabl OHEHUBAHUS Pe3yJbTAaTOB NMPOMEXKYTOYHONH aTTecTAlMU U HX
onucaHue:

®opmMa NPOMEKYTOYHON aTTEeCTALlUM: 3a4eT.

[IpomexyTouHas arTectanus oOyyaromuxcs B ¢opme 3auéTa HNPOBOAUTCSH
0 pe3yiabTaTaM BBINMOJHEHUs BCEX BHUJIOB yuyeOHOH paboThl, MpeaycMOTpPEHHBIX
yueOHBIM MJIAaHOM MO JaHHOW AMCHUIIIMHE (MOIYJIIO), MPU 3TOM YUUTHIBAIOTCH
pe3yabTaThl TEKYL[ero KOHTPOJIS yCIeBaeMOCTH B TeuyeHue cemectpa. Onenka
CTENMEeHU NOCTUXKEHUSA O0yYalIIMMUCS MIAHUPYEMBIX pe3yJbTaTOB OO0OYUYE€HHUS MO
AUCIHUIIIINHEC (MOI[yJIIO) NpOBOAUTCA MNpcloaaBaTcjIcM, BCAYHIIHUM 3aHATUA 110
aucuuninHe  (MoAyiaw)  METOAOM  3KcmepTHoMl  oumeHku. [Ilo  wuToram
NPOMEXKYTOYHON aTTECTalMU MO JUCHHUNINHE (MOJYII) BBICTaBIsETCS OIEHKA
«3aUYTEHO» UJIH «HE 3aUYTEHO.

O0s13aTebHBIMH YCJOBHSIMHM MOATOTOBKH CTYJA€HTAa K MPOMEKYTOYHOI
aTTecTalUH.

Ha pary npoBeneHus NpOMEXYTOYHOM aTTECTALMM CTYAEHTHI JOJXKHBI
BBITIOJIHUTH BCE BHUJABI YUeOHOW paboThl, IPEeIyCMOTpPEHHBIE paboueil mporpaMmMon
no aucuuniuHe «llpoekTupoBaHne THUOKHUX TNPOU3BOACTBEHHBIX MOJIYJIEH»
(mpouyin MPOMEXYTOUYHBIH KOHTPOJIb, BBHINOJHHUIU W 3alUTHIN NPaKTHUYECKHUE
paboTsl).

Ikana
Onucanue
OI€CHUBAHUA

Boimonnensl Bce BuAb YyueOHOW paboThl, NpPEeAYCMOTPEHHBIE
yueOHbIM ninaHoM. CTyAeHT JEeMOHCTPUPYET COOTBETCTBHE
3HAHUH, YMEHHUH, HaBBIKOB IIPpUBEIEHHBIM B Tabdaunax
nokaszaremnsm, Oonmepupyer NpuoOpEeTEHHBIMHU 3HAaHUSIMU,

3auyTeHo YMCHHUAMU, HABBIKAMU, MIPUMCHACT UX B CUTyallUAX NOBBINICHHOH
ciiokHOocTU. IIpu 3ToM MOryT OBITH AONYUIEHBl HE3HAUUTEJIbHBIEC
OH_II/I6KI/I, HETOYHOCTH, 3aTPYAHCHU A npu AHAJIUTHUYECCKUX
omepanusix, MNEepeHOCe 3HAaHMM W  yMEHMH Ha  HOBBIE,

HCCTAaHAAPTHBIC CUTYAllHUU.

He BpimosHeH oawmH wuam Ooysiee BHUAOB YydyeOHOW paboTHI,
NpeAyCMOTPEHHBIX yuyeOHBIM muaHoM. CTYAEHT AEMOHCTPUPYET
HETMOJHOE COOTBETCTBUE 3HAHUH, YMCHHUW, HABBIKOB MPUBEJACHHBIM
He 3auteno |B Tabauimax mokaszaTrensiM, AONMYCKAKTCS 3HAYUTEIbHBIE OMUOKH,
MPOSABISIETCS OTCYTCTBHE 3HAHWH, YMEHHH, HAaBBIKOB IO pPAIY
HOKa3aTeH€I>'I, CTy,Z[eHT HNCIIBITBIBACT 3HAYUTCIBHLBIC Bany,Z[HeHI/I}I
MPH ONEPUPOBAHUM 3HAHUSIMH M YMCHHUSAMH NPH HX MEPEHOCE Ha




HOBBIC CUTYyallUH.

®opMa NPOMEKYTOYHOM aTTEeCTAUMMU: IK3aMEH.

I[IpomexyTouHnass arTectanus oOyuaromuxcsi B  (Gopme IK3aMeHa
NPOBOJIUTCS IO pe3ylbTaTaM BBINOJHEHUS BCE€X BHUIOB YyueOHOH paboOTHI,
NpeJyCMOTPEHHBIX Y4YeOHBIM IJIAHOM MO AAaHHOW OUCHUNIWHE (MOAYII), TpPHU
3TOM YUYHUTBHIBAIOTCSA Pe3yJbTaThl TEKYLIETrO0 KOHTPOJIS YCIEBAEMOCTH B TEUeHHE
cemectpa. OIlleHKa CTENEHU JOCTUXKEHUS OOydaloUmHUMHCI MNIaHHPYEMBIX
pe3ynbpTaToB OOYYEHHs MO AUCHUIIKHE (MOIYJIIO) MPOBOJUTCS MpemoaaBareiiem,
BEAYIIUM 3aHSATUS MO AUCHUNIUHE (MOAYJII) METONOM dKCHEepTHOW oleHKu. [lo
UTOTAaM NPOMEXYTOUYHOH aTTecTaluM MO JUCHUIIMHE (MOAYJII0) BBICTaBIsETCS
OIlleHKA «OTIUYHOY, «XOpOomIo», «yIIOBJIETBOPHUTEIHHO Uu
«HEYJIOBJIETBOPHUTEIHBHOY.

O0s3aTeIbHBIMH YCJOBHUSMH MOJATOTOBKH CTY/JA€HTA K MPOMEKYTOUYHOIM
aTTecTalUHU.

K mpomMexyTodHo#l  arrecTanmuud  JAONYCKAaKOTCA  TOJBKO  CTYICHTHI,
BHINIOJIHUBIIUE BCE€ BUABI y4yeOHOW paboOTHl, TNpPEIAyCMOTpeHHBIE paboueci
nporpaMMoi Mo AUCHUIIMHE (MPOMIIU MPOMEKYTOUYHBIH KOHTPOJb, BHIMTOTHUIHU
U 3alUTUJIM TNpakTHuyeckue paboTel) AucuuniauHbl «IIpoekTupoBaHme rubOKHUX
MPOM3BOJCTBEHHBIX MOIYJICH ».

IITkana onecHUBaHUA Onucanue
BrimoHeHBI BCE BUJIBI yaeOHOo# paboTHI,
npeaycMoTpeHHble paboueld mporpammoi. CTyaeHT
JTEMOHCTPUPYET COOTBETCTBHE 3HAHUU, YMEHUM,

HAaBBIKOB TMpPHBEJEHHBIM B Tabnumax Tmoka3zaTelnei,
omnepupyeTr MNPUOOPETEHHBIMU 3HAHUIMH, YMEHUIMH,
HaBbIKaMHU, NPUMEHSET HUX B CHUTyalUsAX MOBBIIMIEHHOHU
cioxHoctu. Ilpu »>TOoM MOryT OBITHh JONYIIEHBI
HE3HAYUTENbHbIC OIUOKU, HETOYHOCTHU, 3aTPyIHCHHS
NpU AaHAJIUTUYECKHX ONepalusx, NepeHoce 3HAaHUU HU
YMEHUUN Ha HOBbIE, HECTAHJapTHBIE CUTYalluu

OTau4duo

BrimonHeHsl Bce O6H33TGHBHBIG yCl10BUd MNMOATOTOBKHU
CTyJEeHTa K NPOMEXYTOUHOMI aTTecTaluu,
NpEeIYCMOTPEHHEIE nporpaMMou JACHUIIINHEL.
Ob6yuaromuiics JTEMOHCTPUPYET YaCTUYHOE
Xopomo COOTBETCTBHUE 3HAHUMU, YMEHHUW, HABBIKOB IIPUBEIAECHHBIM
B Tabnuiax mokasaTejieil, omepupyeT NMpUOOPETECHHBIMU
3HAaHHUAMHU, YMCHUAMU, HaBbIKaMHU, HO JOMNYCKAarwTCHd
HE3HAUYUTEJIbHbIEe OIIUOKU, HETOYHOCTHU, 3aTPyIHEHHUS
INpHU aHAJTUTHYCCKUX OIICpalugx




Y 10BIETBOPUTEIBHO

BrinmonHeHsl Bce O6H33T€HBHBI€ yCcl10BUd MNMOATOTOBKHU
CTyJeHTa K NPOMEXYTOUHOMI aTTecTaluu,
NpegyCMOTPEHHBIE nporpaMMou JACHUIIINHEL.
OO0yuaromuiics TEeMOHCTPUPYET HEMOJHOE COOTBETCTBUE
3HaHHI>'I, YMeHHfI, HAaBBIKOB TPHBCACHHLBIM B Ta6nnuax
nokasarenei. JlomyckawTcs 3HadYUTEIbHBIE OMUOKH,
MNpOABIACTCA HEOJOCTAaTOYHOCTH 3HaHHI>'I, 1o pany
nokaszaresieil, oOyyarouuiica HCIBITHIBAET 3HAYUTEIbHEIE
3aTpYAHCHUA NpHU OINCpUPOBAHUHU 3HAHUAMHU TIIpU HUX
epeHoce Ha HOBbIE CUTYAIlHUH.

HeynoBaeTBopuTenbHO

He BpImonHeHB o00s3aTelbHbBIE YCIOBHUS MNOATOTOBKH
CTyJEHTa K NPOMEXKYTOUYHOU aTTecTaluu,
NPEAYCMOTPEHHBIE MNPOrpamMMoOW JUCHUIJIMHBI, WU
CTYJIE€HT JEMOHCTPUPYET HENOJIHOE COOTBETCTBHUE
3HAaHUM, yMEHHH, HAaBBHIKOB MPHUBEJEHHBIM B Talauuax
nokaszarejei, JOMYyCKAKTCs 3HAUYUTEIbHBIC OIHUOKH,
NpPOSABIAETCA OTCYTCTBHUE 3HAHWUW, YMEHHUUN, HAaBBIKOB IO
psAny mokaszatejied, CTYJEHT MCIBITHIBAET 3HAYUTEIbHBIC
3aTPpyJIHEHUS NIPU ONEPUPOBAHUM 3HAHUSIMU U YMEHUSAMU

IIpru UX NMCPCHOCC HAa HOBLIC CUTyalluU

dopMupoBaHUE OLIEHKH TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOI aTTecTaliu 1o
UTOTaM OCBOEHUS JUCLHUIIIMHBI OCYIIECTBIISIETCS C HCIOJIb30BaHUEM IIPEICTABIICHHON HUXKE

0aJTbHO-PEUTHHTOBOM OIICHKH PaOOTHI CTY/CHTA.

baer
Bun yueGHOM paboThI, 32 KOTOPYIO CTaBATCS OaylIbl
VYuactue B online 3aHATUAX, TPOCITYITUBAHUE BUICO JICKIIUHA 0-5
KoHTposbHBIN TECT K MOAYTIO 1 0-12
KoHTpoabHbIi TECT K MOAYIIO 2 0-12
KOHTpOJIbHBIN TECT K MOAYJTIO 3 0-11
KOHTPOJIbHASA PABOTA 0-30
UTOTOBBIN KOHTPOJIbHBIN TECT 0-30
BCEI'O 0-100
BOHYCBI (6anmsl, koTOpbie MOTYT OBITH T0OaBIeHbI 70 100) banns
-3 aKTHBHOCTh 0-10
- 32 y4acTHe B OJIUMITHAJIC 0-50




- 3a yuactue B HUPC 0-50

-3a 0(OopMIICHHE 3aBOK Ha MOJIE3HbIE METOABI (paLIpeI0KEeHNU) 0-50

baaabHas HIKaja OleHKH

OreHKa (9K3aMEH) Bbamnsr
OTJINYHO 86-100
Xoporo 69-85

Y 10BIETBOPUTETEHO 51-68
HeynosnerBopurensHo MeHee 51

OreHKa o KOHTPOJIBHOU paboTe

Ouenka KonmaectBo 6amnoB
OTIIUYHO 27-30
Xopor1o 23-26
VY 10BIETBOPUTENHHO 18-22
HeynoBsnerBopurtenbHO MeHee 18

@®oHABI OEHOYHBIX cpeAcTB npeacrasidedsl B [Ipuaoxenun I' k padoueit
nporpamme.

7 Y4yeOHO-MeTONMYEeCKOEe U HHPOPMALIMOHHOE o0ecneyeHHe
J M CI{UIJIHHBbI

a) OCHOBHAs JIUTepaTypa:
1.  Akynosuy /.M. OcHO8bI a8MOMAMU3UPOBAHHO20 MPOEKMUPOBAHUA MEXHOA02UYECKUX

npoueccos 8 mawluHocmpoeHuu. Hosoe 3HaHue, Hppa-M M.: 2012.- 496¢



2. FEeopos B.A., /lyzaHos B./., llepbakos C.M. TpaHcrnopmHO-HaKonumesibHbie cucmemsi
014 TIC. M.:MawuHocmpoeHue , 2002.-296c.

0) IOMONHUTENbHAS JUTEpATypa:

1. Cxuprnansze A.T'., Bopuckun B.M. OGopyoBaHHe MalIMHOCTPOUTEIbHBIX
npennpustuii. M.: THT 00O0,-2009.- 168c.
2. TapamsiHoe O.B. u 0dp. [lpoekmuposaHue 2ubKUX MEexXHO/02UYECKUX Ccucmem C

npumeHeHuem 3BM. M.: MIT'NY,- 2009.-249c.

B) IporpaMMHOE 00eCleYeHHEe U HHTEPHET PECYPCHI:
1. http://www.intuit.ru — caiitr UHTepHeT yHHUBepcuTeTa MHPOPMAIMOHHBIX
TEXHOJOTUHN (BUACO-KYPCH MO AUCIUIIINHE);
2. http://www.knigafund.ru - 3JIEKTPOHHBIN OMOIUOTEUYHBINA caiit
«Kaura®oung»
3. http://www.wikipedia.ru — cBo0oaHas dHIMKJIOICIU;
4. http://www.twirpx.com - caiiT yueOHO-MeTOANYECCKON U mpodecCHOHaTbHOM
JUTEpATyphl AJS aCIUPAHTOB M MpermojgaBaTejeil TEXHUYECKHUX, €CTECTBEHHO-
HAay4YHBIX U TYMaHUTAPHBIX CHECIUATBHOCTCH;
5. http://rutracker.org — caiit 6ecnuatnoro I[1O u auTepartypsi;
6. http://www.librus.ru - ca#iT ¢ 3JIeKTPOHHBIM KaTaJoroM OHOIHOTEKH
«JIubpyK»;
7. http://www.sbiblo.com — 6ubanorexka yueOHON U HaAyYHON JTUTEPATYPHI.
8. . Internet—rexnonorun: WWW(aurn. World Wide Web — Bcemupnas [Tayruna)—
TEXHOJIOTHS paboTHI B ceTH ¢ runeprekcramu;FTP (anrn. File Transfer Protocol —
POTOKOJI Tiepeiayun (hailioB)—TEXHOJIOTHUS MepeIadn o ceTr (ailyioB MPOU3BOIBHOTO
dopmara;IRC (anrn. Internet Relay Chat—-moodepenHblii pa3roBop B CETH, 4ar)
—TEXHOJIOTHSI BEJICHUSI IIEPErOBOPOB B PealbHOM MaciiTade BpeMEHH, Jaromias BO3SMOKHOCTh
pasroBapuBaTh C APYTUMHU JIFOIBMH 0 CETH B pexxume mpsimoro auanora;|CQ (anri. | seek you
—s1 vy TeOsl, MOYKHO 3aIMCaTh TPEMsI YKa3aHHBIMH OyKBaMU)—TEXHOJIOTHS BEICHUS
IIEPErOBOPOB OJTUH HA OJIMH B CHHXPOHHOM PEXHUME.
9. Mucranunonnoe odyuenue ¢ ucnonb3oBanuem DMOC Ha mnarpopme Moodle.—Texnonorus
MYJIbTHMEMA B PEXKUME JAraiora.— TeXHOJOr sl HEKOHTAKTHOTO WH(GOPMAIIMOHHOTO
B3aUMOICHCTBHS (BUPTYyaIbHBIC KAOWHETHI, 1ab0paTopun).

8 MaTepuajibHO-TeXHUYECKOe oOecredyeHUe JUCHMIJIUHbI
YHuBepcurer pacmoaaraetr MaTepUaIbHO-TEXHUYECKOU 6a3oii,
COOTBETCTBYIOIIEH JEHUCTBYHOIIMM NPOTUBOMOXApPHBIM IpaBUjIaM M HOpPMaM H
oOecrmeyuBaloIeld MPOBEAECHHE BCEX BUJAOB JNUCIHUIIHNHAPHOW MOATOTOBKH IO
OUCLHUIMINHE, IPEIyCMOTPEHHBIX YUEOHBIM MJIaHOM. MaTepHadbHO-TEXHUUYECKOE
obecneuenne aucununiauabl «llpoexkTupoBaHme THOKHUX MPOU3BOJCTBEHHBIX
MOYJEU» BKJIIOYAE€T HCIOJIb30BaHUE KadeapaidbHbBIX ayIuUTOpPUN, a TaKxke
MYJIbTUMEIMUHBIE aYyJUTOPUU YHUBEPCUTETA.
1. MynbTMEUAHBIE Ay TUTOPUH.
2. bubnmorexa.
3. CnpaBouHo-TipaBoBas cucrema Koncynprant Ilroc.
4. DnexkrponHast UH(HOpPMALIMOHHO-00pa3oBaTeNbHAs Cpella YHUBEPCUTETA.
5. JlokanbHas ceTh ¢ BbIX0JI0M B MIHTEpHET.


http://www.intuit.ru/
http://www.knigafund.ru/
http://www.wikipedia.ru/
http://www.twirpx.com/
http://rutracker.org/
http://www.librus.ru/
http://www.sbiblo.com/

Jlabopatopuass 6a3za obOecmedyeHa COBPEMEHHBIMH YHUBEPCaAJIbHBIMHU
CTaHKAaMH, CTAHKaMHM aBTOMAaTaMHM, a TAK)K€ KOMIIJIEKCOM CTAaHKOB U KOHTPOJIBHO-
u3MepuTenbHoid TexHuku ¢ YIIY B TOM uymciae: TokapHbBIH oOpabaThiBarouiui

neHtp INDEX cepum ABC; obOpabarmBaromuii meantp MIKRON VCE 600 Pro;
AIIEKTPOIPO3UOHHKINA pomuBoYHbIN cTaHOK AGIE FORM 20.

9 MeToanuyecKkue peKOMEHAAUUH JAJS1 CAMOCTOSATEJbHOH padoThl
CTYJIEeHTOB

CamocrostenpHas paboTa sIBJISETCS OJHUM H3 BHIOB y4eOHBIX 3aHATHH.
[lens camocTosTenbHOW pabOThHl — TMPAaKTHYECKOE YCBOCHHE CTYJICHTaAMH
BOINIPOCOB, paccMaTpUBaEeMbIX B MPOIECCE U3YUCHHUS AUCIUIIUHBI.

AynuTtopHasi camocTosTenbHass paboTa Mo OUCHUIJINHE BBIMOJHIETCS Ha
yuyeOHBIX 3aHATHUAX MOJ HENOCPEJACTBEHHBIM PYKOBOJICTBOM IMpENnoJaBaTeNisi U MO
€ro 3a/laHuIo.

BueaynuTtopHas camocTosiTedbHass palboTa BBIMOJHSAETCS CTYAEHTOM IO
3aJlaHUIO MpenojgaBaTens, Ho 6€3 ero HemoCPeJCTBEHHOT 0 y4acTus.

3amaun caMOCTOSTENNbHON PabOTHI CTYCHTA!
pa3BUTHE HABBIKOB CAMOCTOSITEIHHOW Y4eOHOW pabOTHI;

OCBOCHHE COJICPKAHUS JUCLHUIUINHBL;
yrIIyOJIeHHE COAEPKAHUS U OCO3HAHWE OCHOBHBIX MOHSATHH JTUCIUIUIMHBL,
UCIIOJIb30BaHUE MaTepHasa, COOPaHHOTO U MOJIYYEHHOTO B XOJI€ CAMOCTOSITENIbHBIX 3aHATHHA [T
3 PEKTUBHON MOATOTOBKH K 3a4€Ty U 3K3aMEHY.
Bupl BHEayquTOPHOM CaMOCTOATENLHON PabOTHI:
BBINOJIHEHHE KYPCOBOTO IIPOCKTA;
CaMOCTOSITENIbHOE U3yUEHHUE OTIEIbHBIX TEM JUCHUIUINHBL;
MOJITOTOBKA K JIEKIIMOHHBIM 3aHSATHUSIM;
BBITIOJTHEHHE IOMAITHUX 33/IaHUH TI0 3aKPETUICHUIO TEM;
ydacTue B TEMaTUYECKUX TUCKYCCHUSIX, OJIMMITHAAX.

Jlns BBIOJIHEHHUS JOOOTO BHJIa CaAaMOCTOSATENbHOW pPaboOThl HEOOXOIUMO
IPOUTHU CIENYKOUIUE DTAIbL:
orpeziesieHue 1eJIi CaMOCTOSITENIbHOM paboThI;

KOHKpEeTH3aIus I03HaBaTeNbHOM 3a/1a4u;

CaMOOIIEHKa TOTOBHOCTH K CaMOCTOSITENIbHOM paboTe;

BBIOOD aJIeKBaTHOTO CcrIoco0a AeUCTBUS, BEAYIIETO K PEIICHUIO 3a/1a4H;

MJIaHUPOBaHUE PabOTHI (CAMOCTOATEILHON MM C IIOMOIIBIO TIPEMOIaBaTelis) HaJl 3a/JaHUEM;
OCYILECTBIICHME B TMpPOIECCE BBINOJIHEHUS CAaMOCTOATENBbHOM pabOThl  CaMOKOHTPOJIS
(MTPOMEXXYTOYHOTO M KOHEYHOT'0) PE3yIbTaTOB paOOThl M KOPPEKTUPOBKA BBITOTHEHHS PabOThI,
Mpe3eHTaIus paboTHl.

Borpocsl, BBIHOCHUMBIE Ha CaMOCTOSITEIBHYIO padoTYy:



1. BansiHMe THIU3UPOBAHHBIX PellleHUI Ha cTaAuiiHOCTh npoekTa. Ucnonb3zoBanne CAIIP
NPH NPOEKTHPOBAHMU YYACTKOB H ILIeXOB, CHCTeM MPOMBILLICHHBIX POOOTOB M
TeXHHUKH.

2. BausiHue KoomepanmuM M CHeNUATU3alUH B OTPAc/]M Ha CTPYKTYPY NPOM3BOACTBA U
BCIIOMOTaTeJbHBIX CJIYK0 MpeAnpHATHSA.

3. Cxema mpousBoacTBa. MaeHtuduxanus u agpecoBaHUE WHCTPYMEHTOB BHYTPH CHUCTEMbI
I'TIM.

4. MeToabl 0JIOKHPOBAHMS W 30HUPOBHauMs uexoB. OmnpenesieHue pa3MepoB 0JI0Ka LEXOB
M0 YKPYNHEHHBIM Noka3aTtesiM. CocTaBjieHHe cXeMbl F'eHIIaHA.

5. Cocrapnenue TabauIpl rpy30000p0oTa, BEIOOP TPAaHCHOPTHBIX IPY30MOTOKOB, COCTABIECHUE
JarpamMmbl Ipy30II0TOKOB U Tpacc, BEIOOP CPEACTB U CIIOCOOOB TPAHCIIOPTUPOBKHU.

6. BbIOOp TeXHOIOTHYECKOro 00OpYyIOBaHMSA, MPOMBIIUIEHHOTO PoOOTa M BCIIOMOIaTENbHBIX
YCTPOICTB

Bo Bpemsi camoCTOSITeIbHOI PadoThl HAJA M3YyYeHHEM MAaTePHAJIOB JUCHHILIMHBI
«IIpoekTHpoBaHue THOKMX NPOU3BOACTBEHHBIX MOAYJIeiD» CTYAeHThI HOJIKHBI
N0JIb30BaThCSl MaTepHaJlaMu NPUBEACHHBIMHU B pasjese «Y4eO0HO-MeToau4YecKoe 1
HH(pOpPMALIHOHHOE olecneyeHre TUCUUIIMHBD) TaHHO paldoueii mporpammabl. s
CaMOCTOSITEJIbHOM pPaldoThl cTyaeHTOB uMmerTca 4 aynuropunm AB5104, ABS105,
AB5106, AB5107 BMecTUMOCTBIO Ha 18 yejioBek Kaxkaasi.

10 MeToanyeckHe peKOMEHIA UM AJS NpenojaaBaTes
ITpu HOJATOTOBKE AU CHUIIINHBI «IIpoexkTuUpoBaHue ru0OKuXx

NPOU3BOACTBEHHbLIX MOIYJe» npenojaBaTesid AOJKHB MOJIb30BATHCS
MaTtepualaMu, TpUBEIEHHbBIMH B  pazjaene  «YueOHO-MeTOIMYECKOE U
uHpOopMaMOHHOE oOecneueHne NUCHUIIJIMHBI» JaHHOU paboyeld mporpaMMBl.

JAns mnpoBeneHus 3aHATHUW 1O JUCUUIIJIMHE HCHOJB3YIOTCS CpeAcTBa
OOyUYeHHS:
- yueOHUKH, HHOOpPMAIMOHHBIE pecypchl MHTEepHeTA;
- CIIpaBOYHBIE MaTepualbl ¥ HOPMATUBHO-TEXHUYECKast JOKYMEHTAL U,
- METOJMUYECKUEe YKa3aHUS AJS BBINOJHEHUS Ja00opaTOpHBIX paboT.

11 IIpunoxkenus

A. CTpyKTypa U coaepXxaHue AUCUHUIIINHBI
b. Tematuka nabopatopHbIX paboT
B. Aunotanus pabouedd mporpaMMBbl AHCIUIIIAHBI
I'. ®oHx OLIEHOYHBIX CPEICTB
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