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1 Ileab1o 0CBOEHUSI TUCHTUNIJIMHBI (MOTYJIs)

sBisseTcss (popmupoBaHUEe y OyIyIIUX CHCIHMATUCTOB CHUCTEMHBIX 3HAHUH B 00JIACTH
TEOPHH U TEXHOJOTUH ITPOU3BOACTBA MPOKATA, TOJYICHHE YETKOTO MPEJACTABICHUS O PA3IMIHBIX
MOJICJISIX TIPOIecCOB NedopMallii METAJUIOB MpPH IPOKATKE, a TaKXKe YMEHHUE peliarh
MIPaKTUYECKHE 3aJa4d, CBS3aHHBIE C PACYETOM TEXHOJIOTHYECKUX IMapaMeTPOB B MPOKATHOM
MIPOU3BO/ICTBE.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

JucuumumHa « HXUHUPUHT TEXHOJOTHYECKUX MPOIECCOB MPOM3BOJCTBA IPOKATA»
BXOJHMT B 4aCTh Y4eOHOTO IUIaHa, (pOpMUPYEMYIO0 yYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHHMA
00pa3oBaTeNLHON IPOTPAMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMWUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
chOpMUPOBAaHHBIE B PE3Y/IbTATE H3YUCHHS TUCIUIUTNH/ TIPAKTHK:

[TepcrieKTUBBI TEXHOJOTUYECKOTO Pa3BUTUSI B 00pabOTKEe MaTepHajoB JaBICHHUEM Ha
npuMepe Ty4Iux n300peTeHu

CoBpeMeHHBIE METOJbI MCCICIOBAHUS W aHAINW3a CTPYKTYPHl U CBOWCTB METAJUIOB U
CILIaBOB

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyqyT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

[ToaroroBka K caave u caya rocy1apCTBEHHOTO 9K3aMeHa

[TpousBoacTBeHHAS - IPEIAUIUIOMHAS IPAKTHKA

CoBpeMeHHBII MH)XKUHUPUHT METAILUTYPTHIECKOTO TPOU3BOICTBA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThl 00y4eHH s

B pesynbraTte OCBOEHMS IUCHUIUIMHBI (MOayinsl) «VHXUHUPHUHT TEXHOJOTHYECKUX
IPOIIECCOB  MPOM3BOJCTBA IPOKATa» OOyYaroIIUiCs JODKEeH 00JanaTh  CleIyIOUUMU
KOMIETEHIMSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

VYK-1 Cnoco0GeH OCyIIeCTBIATh KPUTUYECKUH aHaNMM3 MPOOJIEMHBIX CUTYyalluid Ha OCHOBE
CHCTEMHOTO ITOJX0/a, BEIPA0ATHIBATh CTPATETHIO JICHCTBUI

YK-1.1 AHanusupyeT MNpoOJEMHYIO CHUTyallMl0 KaK CHCTEMY, BBIABIAA €€
COCTABJISIIOLINE U CBSI3U MEX1Y HUMU
YK-1.2 Kputnuecku olieHUBaeT HaJIe)KHOCTh KICTOUHUKOB HH(pOPMAaLIUK, pabOTaeT C

MPOTHBOPEYNBON HH(pOpPMANME W3 pa3HBIX HCTOYHUKOB, OIPEIEIISIET
npobensl B uHGOpManMM, HEOOXOAMMOM i pemeHus MpoOIeMHOM
CHUTVYAIINH, U TPOSKTUPVYET IPOLIECCHI [0 MX YCTPAHCHUIO

YK-1.3 Pa3pabatbiBaeT M conep)kaTeabHO apryMEHTHPYET CTpPATETHUI0 pelleHus
NpoOJEMHON CUTyallud Ha OCHOBE CHUCTEMHOIO M MEXIUCIMIUTMHAPHOTO
MOJXOJ0B; CTPOMT CIEHApPUU pEANIN3alid  CTPATEeTHH, OIpeIess
BO3MOYKHBIE PUCKH Y IpeJIaras nyTu UX YCTPaHEHUs

YK-2 CnocoOeH yrpaBiisiTh IPOEKTOM Ha BCEX ITAIaX ero )KU3HEHHOTO IIMKJIa

YK-2.1 dopMynupyeT Ha OCHOBE IOCTAaBJIEHHOW MPOOJIEMBbI IPOCKTHYIO 3a7auy |
CIIOCc00 €€ pelIeHuUs Yepe3 Pean3alHio MPOSKTHOTO YIPABICHHS
YK-2.2 PazpabaTbiBaeT KOHIEMIMIO NMPOEKTa B paMKax 0003HAYEHHOW MpPOOIEeMBbI:

dbopmynupyer 1enb, 3a7adi, 0OOCHOBBIBACT AKTYyaJbHOCTh, 3HAYMMOCTb,
OXKNJACMBbIC PC3YJIbTATHI U BO3MOKHBIC C(l)epbl X IMPUMCHCHU A

YK-2.3 PazpabaTbiBaeT 1uiaH peaqu3alii MPOEKTa C YYETOM BO3MOXHBIX PUCKOB
peanu3anuy U BO3MOKHOCTEH MX YCTpaHEHHs, IUIAHMPYET HEOOXOIMMBbIe
pecypcebl




YK-2.4

OcyiecTBisieT MOHUTOPUHI XOJla pPEaTU3aldd IPOEKTa, KOPPEKTUPYET
OTKJIOHEHUS, BHOCUT JIONOJIHUTENIbHbIE M3MEHEHHs B IUIaH pealu3aluu
IIPOEKTA, YTOYHSET 30Hbl OTBETCTBEHHOCTH YYACTHUKOB ITPOEKTA

YK-2.5

[Ipemnaraer mnpoueaypsl M MEXaHM3Mbl OILICHKM KadecTBa IIPOEKTa,
HHOPACTPYKTYPHBIC YCIOBUS ISl BHSAPSHUS PE3YIHTATOB IIPOCKTA

[TK-1 CniocoGen 060CHOBaHHO ONPEAEIATh OPraHU3alMOHHbBIE U TEXHUYECKHE MEPHI 110 BBIITYCKY
WHHOBALIMOHHBIX BUJOB MPOKATA YEPHBIX U LIBETHBIX METAJJIOB U CILIABOB MPOU3BOICTBEHHBIMU

IoaApasaCcICHUAMU

IK-1.1

[IpoBOIUT  MapKETUHIOBBIE  HUCCIENOBAaHMS  HAy4HO-TEXHHYECKOH
uHpOpMAIMY; JUATHOCTUPYET OOBEKTHI IMPOKATHOTO MPOM3BOJACTBA HA
OCHOBE aHajJM3a HayYHO-TEXHMYECKONH MH(pOpMAlMKU O TEXHOJOTHYECKUX
mpolueccax

[1K-1.2

VYcranaBnuBaeT CBSI3M  MEXKIY TEXHOJIOTMYECKMMHU IPOLIECCAaMH U
00BEKTaMU MPOKATHOTO MPOU3BOACTBA CO CBOMCTBAMU TOTOBOM MPOAYKIIUH,
CBIpbSI U PACXOIHBIX MaTEPHAIOB, COCTABOM, CTPYKTYypOH MeTaia u
(bU3MYECKUMHU, MEXaHHYECKHUMH, XUMHYECKMMH, TEXHOJOTMUYECKUMU U
SKCIUTYaTAIIMOHHBIMHA CBONCTBAMHU

I1K-1.3

[IpumeHsieT OCHOBBI TEOPHHM TIPOIECCOB OOpaOOTKM MaTepuajoB MpU
pElIeHUHU TEXHOJIOTHYECKUX 3a/1a4 MPOKATHOTO MPOU3BOJICTBA.
PaccunThiBaeT OCHOBHBIE TEXHOJOTHMUYECKHE TMPOIECChHI
IIPOM3BOJICTBA

IIPOKAaTHOI'O

[IK-2 CnocobeH ompenensTh OpPraHU3alMOHHBIE M TEXHUYCCKHUE MEPBI IS BBIMOTHCHUS

IMPOU3BOJCTBCHHLBIX
TCXHOJIOTHYCCKHX II

[1K-2.1

3aJJaHUi 10 BBIIYCKY TOPSYEKAaTaHOIo IIpoKaTa W HWH)XUHUPUHIA
POLIECCOB

VYcraHaBnuBaeT ~— OCHOBHbIE ~ TpeOOBaHUSI K  TEXHOJOTHYECKOMY
0o0OpYyJOBaHUIO  JJIi  HPOM3BOJCTBA TIOPSYEKATAHOIO  MpoKaTa H

BO3MOXXHOCTH €0 MOJCPHHU3 Al

[1K-2.2

ObecnieunBaeT cTaOMIBHOCTh TEXHOJOTHYECKOI0 Ipolecca MPOU3BOJICTBA
rOpslYEKaTaHOTO ~ MpOKaTa; IMPUHUMAET  pelleHuss o  TpeOyeMbIX
perIaMEHTUPYEMBIX KOPPEKTUPOBKAX HA OCHOBE KOHTPOJA TEKYIIUX
OTKJIOHEHUH OT 3aJaHHBIX BEJIMYMH NapaMEeTPOB U IPOU3BOACTBEHHBIX
roKas3aTesneu

I1K-2.3

OCYH_IeCTBJ'IHeT KOHTPOJIb KaueCTBA TOPAYCKATAHOI'O IMPOKATa HAa CTAAUAX
TCXHOJIOTHYCCKOT'O ITpo1ecca 1 TOTOBOM IIPOAYKIITNHN

IIK-3 Cmnocoben ONPCACIITE OpPTraHHU3allMOHHBIC W TEXHUYCCKHUEC MCPbI JIA BbIITOJIHCHUA

MMPON3BOJACTBCHHBIX
TCXHOJIOTMYCCKHX II

SaI[aHI/II\/JI MO0 BBIITYCKY XOJOJHOKATAHOTO JIMCTa W HWHXWHHUPUHIA
POLICCCOB

[1IK-3.1

YcranaBpiauBaeT OCHOBHBIC TpCGOBaHI/IH K TCXHOJIOTHYCCKOMY
060py)1013aH1/Ho JJI1 TIPOMU3BOJICTBA XOJIOAHOKATAHOT'O JIMCTA U BO3MOXXHOCTD
€ro MOoJACpHM3alu1

[1K-3.2

ObecrieunBaeT CTa0MIBHOCTh TEXHOJOTHYECKOTO MpoIecca MPOU3BOJICTBA
XOJIOAHOKATAaHOTO  JIUCTa;, TNPUHUMAET pEmieHHs O  TpeOyembixX
pETIaMEHTHPYEMBIX KOPPEKTHPOBKAX HA OCHOBE KOHTPOJIS TEKYIIHMX
OTKJIOHEHHI OT 3aJaHHbIX BEJIWYUH MAPaMETPOB M MPOHU3BOJICTBEHHBIX
nokaszareei

[1K-3.3

OCYHICCTBJ'ISIeT KOHTPOJIb KAa4ECTBAa XOJOJHOKATAHOI'O JIMCTAa Ha CTaguiaX
TCXHOJIOTHYCCKOTI'O ITpoccca 1 TOTOBOH IPOAYKIITMH




4. CTpyKTYypa, 00bEM U cOiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO0miast TpyI0EMKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adyeTHBIX enuuull 144 akaza. yacoB, B TOM
YHClIe:
— KOHTaKkTHas pabota — 41 akas. 4acos:
— ayauTopHas — 36 akaJ1. 4acos;
— BHEAyJIUTOPHAs — D aKajl. 4acoB
— caMmocTosTenpHas padboTta — 67,3 akaj. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

®dopma aTTecTalnu - KypCOBOU MPOEKT, IK3aMEH

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

®dopma TeKyILero
Bug KOHTPOJIS
CaMOCTOSITEJIBHOM | yCIeBaeMOCTH U
padoThI TIPOMEKYTOUHOM
aTTecTaluu

Kon
KOMIIETEHIIMH

Paznein/ tema
JIHACLUATIIINHEL

Cemectp

nmab. | mpakr.
3aH. | 3aH.

Jlek.

CamocrosrenbHas
paboTa cTyeHTa

1. Ns>KuHUpHUHT
TEXHOJOTHIECKHUX MPOIIECCOB
IPOU3BOJICTBA FOPIUEKATAHOIO
mpokara

1.1 TexHoNOrMM HarpeBa
UCXOJHBIX 3aT'0OTOBOK.
MHXuHUPUHT peXUMOB
Harpesa

4 221 | 7,3

1.2 TexHonoruu
KOHTPOJIMPYEMOi1 U
TEPMOMEXAHUYECKOU
npokaTku. MHXKUHUPHUHT
PEKUMOB 00XKaTHil 1
TEMIIEPATYPHBIX YCIOBUH

4 2/11 | 10

1.3 TexHonoruu
YCKOPEHHOT'O OXJIaXCHUS
ropsA4eKaTaHoro Ipokxara. 2 2 15
VIHXUHUPHHT PEXIMOB
OXJIKACHUS

1.4 DBomonus CTPYKTYpHI
1 MEXaHWYECKHX CBOMCTB 4 221 10
TOpsIYEKaTaHOr0 MPOKaTa

Hroro no pazaeny 14 8/51 | 42,3

2. NHxuHUPUHT
TEXHOJIOTHYECKHX MPOLIECCOB
MPOU3BOJICTBA XOJIOTHOKATaHOTO
mpoKaTa

2.1 'HXMHUPUHT
TEXHOJIOTHIECKUX
PEXUMOB XOJIOJHOU
MPOKATKH

4 2/11 | 10

2.2 IHKMHUPUHT
TEXHOJIOTHIECKUX
PEXMMOB TEPMHUYECKOM
00paboTKn

2.3 DBOJIOLHUS CTPYKTYPBI
1 MEXaHUYECKUX CBOMCTB 2 5
XOJIOTHOKATAHOTO MPOKAaTa




2.4 HoBble TEXHUYECKUE U
TEXHOJIOTHIESCKUE PEIICHHS

It o0ecTIeYeHUs 2 5

TUIOCKOCTHOCTH JIUICTOBOTO

npokara

HUroro no pazaeny 10 411 | 25

HWroro 3a cemectp 24 12/6U | 67,3 9K3aMEH,KIT
Hroro no aucumruinye 24 12/61 | 67,3 KYpCOBOM TIPOCKT,

OK3aMCH




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

[Tpu npoBeeHNH NPAKTUIECKUX 3aHATHI HEOOX0IMMO IIeTICHANIPABICHHO MEPEXOIUTH OT
PEIPOYKTUBHBIX METOJIOB O0YYEHUsI K YaCTUYHO-TIONCKOBBIM M MCCIIEOBAaTEIBCKUM METO/IaM,
pasBUBas JIOTUYECKOE MBIIUICHUE, YMEHHE AapryMEHTHPOBaTh M OTCTaMBaTb COOCTBEHHOE
noHnMmanue Bompoca. C 3TOH LeNbl0 BO3MOXHO HCIOJIB30BaHME KaK TPAAUIMOHHOM, TaK U
MOJTyJIbHO-KOMITETEHTHOCTHOW 00pa30BaTEeIbHOW TEXHOJOTHH, AKTUBHBIX M WHTEPAKTHBHBIX
METOJIOB O0yUCHHS.

Ha  3amstusx  menecooOpa3HO — MCHOJIb30BaThb  TEXHOJOTHIO  KOJUICKTHMBHOTO
B3aUMOOOYYEHHsI, COBMEIIAsl €¢ C TeXHOJOTruei MoayapHoro odydenus. [Ipu aTom HE0OX0IMMO
MOBBIIIATH MTO3HABATEIBHYIO aKTUBHOCTH CTYIEHTOB, OPTaHU3Ys CaMOCTOSATENbHYIO paboOTy Kak
HCCIIEIOBATEIbCKYIO TBOPUECKYIO IESITEIEHOCTD.

Crenyer MCHONB30BaTh KOMILJIEKC HMHHOBALIMOHHBIX METOAOB AKTHBHOTO OOYYEHHS,
BKJIFOUAIOIIUIT B ceOsi:

— CO3JIaHHME MPOOJEMHBIX CHUTYyalUil C TIIOKa3aTeNbHBIM pEIICHHEM MpoOIeMbl
npernojaBaTesieM U 0e3 Hero;

— CaMOCTOATENBHYI0  TOWCKOBYIO  JIEATENIbHOCTh B PEIICHHH  MPOOJeM,
HAaIpaBIsIeMYIO TIPETIOIaBaTeNeM;

— CaMOCTOSATENFHOE  pelleHHe  mnpolieM  CTyJeHTaMH  [OJ ~ KOHTPOJEM
IperoaaBaTes.

Peanuzanyss WHHOBallMOHHBIX METOJOB OOy4YeHHS BO3MOXKHA C HCIIOJIb30BAaHHEM
CJICIYIOIIIX ITPUEMOB:

— packpbITHE TpernoaBaTeiIeM MPUYHUH U XapaKTepa Heyaad, BCTPEUYAIOMUXCs IpU
pelieHny npodiiem;

— JIMOHCTpAIMS pa3HbIX IMOXO0/I0B K PEUICHUIO KOHKPETHOW MTPOOIIEMBI;

— aHaJM3 NOJYYEHHBIX Pe3y/IbTaTOB U OThICKAHHWE TPAaHUL] UX TPUMEHUMOCTH U JIp.

[Ipy npoBeneHUM 3aKIIOYUTEIBHOTO KOHTPOJS HEOOXOAMMO BBIIBUTH CTENEHb
NPaBUIBHOCTH, 00bEMa, TITyOWHBI 3HAHUH, YMEHUH, HABBIKOB, TIOJTYYEHHBIX MPH U3YYEHUH Kypca
Haps/y C BBISIBJICHUEM CTEIIEHU CAaMOCTOATEIbHOCTH B IPUMEHEHHH MTOJTy4YEHHbBIX 3HAaHUH.

K MHTEpaKTHBHBIM METO/1aM, UCTIOIB3yEMBIM IPH N3YUECHUH JUCIUTUTNHBI « THKUHUPUHT
TEXHOJIOTHYECKUX MPOLIECCOB MPOU3BOJICTBA IPOKATa», OTHOCATCS: MCIIOJIb30BAHUE NTPOOIEMHBIX
METOZIOB M3JIOKEHUsI Marephaja ¢ TPUMEHEHHEM OJBPUCTHUECKHUX MPHUEMOB (CO3/IaHHE
HNpOOJIeMHBIX CHTYyallMid W Jp.); a Tarke ucnonb3oBanue 2D/3D mopenupoBaHus IMporeccoB
(opMON3MEHEHHS METAJIIOB M CIJIABOB.

K ocHOBHBIM HH(OPMAIIMOHHBIM TEXHOJOTUSAM, TPHUMEHSEMBIM TIpU H3yYCHUH
JTUCLUIUIMHBL, TPEeXJIe BCEro OTHOCHUTCS IPOBEJICHHE MPAKTUYECKUX 3aHATHH B Qopme
KOMITBIOTEPHBIX CHMYJISIIIUN C WCIIOJNIB30BAaHUEM COBPEMEHHBIX IPOTPAMMHBIX KOMILIEKCOB
MHUPOBOTO ypoBHs. Ha JeKnMax MCrosib3yeTcs KOMIBIOTEP ¢ MPOEKTOPOM JJIsi OTOOpasKeHUs U
JTydIIEr0 OCBOCHMS YHTAEMOTO Marepuaysa. IJTo obecneynBaeT IOCTIKEHHE Hamnboiee
3 hEKTUBHBIX PE3YIbTATOB OCBOESHUS JUCHUIUINHBL.

6 YueOHO-MeTOqHUECKOE 00ecTiedeH e CAMOCTOSITeJIbHOW PadoThl 00y4aIINXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OneHoYHbIe cpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHUH 2.



8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUTTIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Kanbuenko, A. A. MaTemaTudeckrue METObI B HH)KCHEpUH : yueOHoe rmocodue / A. A.
Kanbuenko, K. I'. ITamenko ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1 a5eKTpoH. ONT. TUCK
(CD-ROM). - 3arin. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2835.pdf&show=dcatalogues/1/1133
197/2835.pdf&view=true (mara obpamenus: 25.09.2020). - Makpooobekr. - Tekcr
ANIEKTPOHHBIN. - CBenenus goctynnsl Takke Ha CD-ROM.

2. PsabuukoBa, E. C. Teopus u TeXHHKa WMHXCHEPHOTO DKCIEPUMEHTA
yueOHo-MeTomdeckoe mocodue / E. C. Ps6unkosa, M. FO. Psa6unkos. - Marautoropck : MI'TVY,
2015. - 1 onekrpon. onr. guck (CD-ROM). - 3arm. ¢ turyn. skpada. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1482.pdf&show=dcatalogues/1/1124
009/1482.pdf&view=true (mara oOpamenus: 25.09.2020). - Makpoodsekt. - Tekcr
AIIEKTPOHHBIN. - CBenenus poctynnsl Takke Ha CD-ROM.

3. Tonmaues, I'. . ABTOMaTu3anus TeXHOJIOTHYECKUX MPOIECCOB MPOKATKHU : ydeOHOE
nocobue / I'. I'. TonmaueB ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 35eKTpoH. ONT. AUCK
(CD-ROM). - 3arin. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2886.pdf&show=dcatalogues/1/1134
176/2886.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekt. - Tekct
AIIEKTPOHHBIN. - CBenenus poctymnnsl Takke Ha CD-ROM.

0) JlomostHuTEIbHAS JIATEPATYpA:

1. Annynos, A. B. KypcoBoii npoexT no guciuminHe "TexHOI0rus MalllmHOCTPOeHUs "
yuebHoe ocobue / A. B. Annynos, M. B. Hanumosa, H. H. Orapkos ; MI'TY. - Maruutoropck :
MI'TY, 2017. - 47 c. : WIL., TaoI., CXEMBL. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2701.pdf&show=dcatalogues/1/1131
708/2701.pdf&view=true (mata ooOpamenus: 25.09.2020). - Makpoodbekr. - Tekcr
JJIEKTPOHHBIN. - IMeeTcs revaTHslii aHajor.

2. benan, A. K. IIpoekTupoBanue 1 pacueT 000pyAOBaHUS MPOKATHOTO CTaHA : yueOHOE
nocobue / A. K. benan, O. A. benan ; MI'TVY. - Marauroropck, 2014. - 135 c. : un., rpad., cxemsl.
- URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=774.pdf&show=dcatalogues/1/11151
10/774.pdf&view=true (mara oopamienus: 25.09.2020). - MakpooOBeKT. - TEKCT : 3JeKTPOHHBIH. -
Nmeercs nevaTHslii aHaJOr.

3. Kyapsimos, A. A. MammHbl 1715 MexaHU3alud paboT B MPOKATHOM MPOM3BOJICTBE !
METOJMYECKHE YKa3aHus K J1abopaTopHbIM paboTam mo aucuurinHe "CrenuanbHble MalluHbI
JUTS MEXaHU3aIuu paboT B MeTautyprudeckoM npousBojactse” / A. A. Kynpsmios ; MI'TY. - [2-e
u3n.]. - Marauroropck @ MI'TY, 2012. - 1 snektposn. ont. guck (CD-ROM). - 3ari. ¢ tutysn.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1337.pdf&show=dcatalogues/1/1123
665/1337.pdf&view=true (mata oOpamenus: 25.09.2020). - Makpooobekt. - Tekct
ANIEKTPOHHBIN. - CBefieHus nocTynHbl Takke Ha CD-ROM.

B) MeToanyeckne yKazaHus:

1. OGopynoBanue st MPOU3BOJCTBA U KAYECTBO MPOIYKIUH B [IeXaX ropsyeil MpOKaTKH !
yueOHoe ocodue / M. U. Pymsanes, O. B. Cunnnkuit, 1. M. Kunzun, O. b. Kanyruna ; MI'TY. -
Maruutoropck : MI'TY, 2017. - 1 snektpon. ont. auck (CD-ROM). - 3armn. ¢ TuTyi. 3KkpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3237.pdf&show=dcatalogues/1/1136
956/3237.pdf&view=true (mara oOpamenus: 25.09.2020). - Makpooobekr. - Tekcr
3JIEKTPOHHEBIN. - CBenenus noctynHsl Taxke Ha CD-ROM.



https://magtu.informsystema.ru/uploader/fileUpload?name=2835.pdf&show=dcatalogues/1/1133197/2835.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2835.pdf&show=dcatalogues/1/1133197/2835.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1482.pdf&show=dcatalogues/1/1124009/1482.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1482.pdf&show=dcatalogues/1/1124009/1482.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2886.pdf&show=dcatalogues/1/1134176/2886.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2886.pdf&show=dcatalogues/1/1134176/2886.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2701.pdf&show=dcatalogues/1/1131708/2701.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2701.pdf&show=dcatalogues/1/1131708/2701.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=774.pdf&show=dcatalogues/1/1115110/774.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=774.pdf&show=dcatalogues/1/1115110/774.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1337.pdf&show=dcatalogues/1/1123665/1337.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1337.pdf&show=dcatalogues/1/1123665/1337.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3237.pdf&show=dcatalogues/1/1136956/3237.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3237.pdf&show=dcatalogues/1/1136956/3237.pdf&view=true

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa

Cpox aeicTBus JIMLIEH3UU

MS Office 2007 |y, 135 41 17.09.2007 GeccpoHo
Professional

MS Windows 7

Professional(msst 11-1227-18 o1 08.10.2018 11.10.2021
KJ1aCCOB)

ﬁ?gOH Komnac 3D 151 96117 o1 16.03.2017 SeccpoaHo
QForm J1-681-19 o1 12.07.2019 0ecCpovHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIIMOHHBIE CIPABOYHbIE CUCTEMbI

HasBanue kypca

CchUIKa

HannonaneHas UH(POPMALMOHHO-aHATUTHYECKAS
cucrema — Poccuiickuii HHAEKC Hay4YHOTO IUTUPOBaHUS
(PUHII)

URL:
https://elibrary.ru/project risc.asp

IMouckoBass cucrema Axagemus Google (Google

Scholar)

URL: https://scholar.google.ru/

WNupopmannonnas cucrema - EnuHoe okHO AocCTyma K
UH(GOPMALIMOHHBIM pecypcaM

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

®denepabHOE roCyapCTBEHHOE O0JKETHOE
yupexaenue «PenepaibHblii HTHCTUTYT IPOMBIIIIIEHHON
COOCTBEHHOCTU

URL: http://www1.fips.ru/

MexyHaponHas HayKoOMeTpHueckas pedepaTuBHas U
MOJTHOTEKCTOBas 0a3a JaHHBIX Hay4HbIX m3maHuin «Web
of science»

http://webofscience.com

MexnynaponHas pedepaTuBHas U TOJTHOTEKCTOBAs
crpaBoyHasi 0a3a JaHHBIX HAYYHBIX U3TaHUH «SCOPUSY

http://scopus.com



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
http://webofscience.com/
http://scopus.com/

9 MartepuajJbHO-TEXHHYECKOE o0ecTiedeHne TUCUMILITHHBI (MOLYJIs1)
MarepuanbHO-TEXHHUECKOE 00ecrieueHUe JUCUUTUINHBI BKITIOUACT:
1. YyeOHas ayautopus Ui IpOBEACHUS 3aHATUHN JIEKIIMOHHOTO THIIA OCHAIIICHA!

— TEXHUYECKUMH CpeICTBaMU OOy4YeHUs, ClyXallUMUA JJs T[peACcTaBICHUs
yueOHOM uH(popManuu OONBIION ayTUTOPUHU: MYJIbTUMEIUWHBIMU CpPEICTBA
XpaHeHus, IepeJauu U MpeCcTaBIeHus yueOHoi nHpopMarumy;

— CHeUMaTU3UPOBAHHON MEOEIbIO.

2. YuebHast ayTuTOpus UIsl TPOBEICHUS MTPAKTUUECKHUX 3aHATHI OCHAIIEHA:

— TEXHUYECKUMH CpeICTBaMU OOy4YeHUs, CIyXallUMU JJs TpeACcTaBICHUs
yueOHOM uHpOpManuu OONBIIOW ayAUTOPUH: MYJIbTHUMEIHMMHBIMU CpEICTBA
XpaHeHwusl, epeiayn u MpeicTaBiIeHus yueOHoN nHpopMaluy;

— CHeUHaTu3upPOBAHHON MeOEIbIO.

3. YuebHas ayquTopus Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAIMNA, TEKYIIETO
KOHTPOJIA ¥ IPOMEXKYTOUHOU aTTECTAI[MU OCHAIICHA!

— KOMIbIOTepHOH TexHukoi ¢ makerom MS Office, ¢ momkiroueHneM K ceTu
«IHTEepHET» U C AOCTYIOM B 3JIEKTPOHHYIO MH(DOPMALIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpPCUTETA;

— CHeUHaTu3UPOBAHHON MeOEINbIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

— KOMIIBIOTEpHOM TexHukoi ¢ makerom MS Office, ¢ momkimoyeHneM K ceTH
«lHTEepHET» U C AOCTYIIOM B 3JIEKTPOHHYIO UH()OPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpPCUTETA;

— CHenHaTu3UPOBAHHON MeOEINbIO.

5. Tlomemenune pansi XpaHeHHss W NPO(UIAKTUYECKOTO OOCITYXHBaHHUA y4eOHOTO
000py/I0BaHUS OCHALIECHO:

— CIeUUATU3UPOBAHHOM MeOenblo: CTeUIa)kaMu ISl XpaHeHHs y4yeOHOro
000opyI0BaHUS;

— UMHCTPYMEHTaMHU JIJIsl pEMOHTa y4eOHOro 000py/10BaHuUs;

— 1mKadamu Juisd XpaHeHHs y4eOHO-METOANYECKON TOKYMEHTAlluU U MaTepUaloB.

6. YueOHast ayaquropus Ui BBIIOJHEHUS KyPCOBBIX MTPOEKTOB (paboT) OCHAIEHA:

— KOMIbIOTepHOH TexHukoi ¢ makerom MS Office, ¢ momkmroueHneM k ceTu
«IHTEepHET» U C AOCTYIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCUTETA;

—  CIIeUaTU3UPOBAHHON MeOebIo.



Hpuioxenne 1.

3ananue A5 cCaMOCTOSITENIbHOM paboOThI CTYIEHTOB.

N3yuuTh ciaenyronme BOIpOCk U MPEICTaBUTh JOKJIa bl B BUAE IPE3CHTAIIHINA:

. CoBpemeHHas kiaccuuKalus cTanei Juist aBTOMOOUIECTPOCHUS.

. IIporpeccuBHBIC aBTOIHUCTOBBIE CTAJIA TIEPBOTO MTOKOJICHHUS.

. I[IporpeccuBHBIE aBTOJIMCTOBBIE CTAIA BTOPOTO MOKOJICHHUS.

. IIporpeccuBHBIC aBTOIHMCTOBBIE CTAJIM TPETHETO MOKOJICHHUSI.

. TexHonoruu Mpou3BOJCTBAa rOPSYEKATAHOTO MTPOKATa JJIsl aBTOMOOUIIECTPOCHHS.

. TexHonoruu npou3BOACTBA XOJIOJHOKATAHOTO MPOKATa JJIsi aBTOMOOHMIICCTPOCHUSI.
. CoBpemenHas kiaccupuKalus cranei 1uis TpyOHOM MPOMBIIITIEHHOCTH.

. TexHonoruu npou3BOACTBA TOPSTYEKATAHOTO MPOKATa JJIsl TPYOHOH MPOMBIIUIEHHOCTH.
. Texnomorust mpokatku |F-cranei.

10. Texnonorus nmpokatku DP-craneii.

11. Texnonorus npokatku TRIP-cranei.

12. Texnonorus npokatku TWIP-cTaneii.

13. TexHnonorus npokatku Q&P-craneii.

14. Texnonorus npokatku MART-craneil.

15. Cramu ¢ BH-addexTom.

OO NO O~ WN B



IIpunioxenue 2.

Kon
HHAWKaTOpa

HNHaukaTop JOCTHKEHUS
KOMITETEHIIUN

O1ieHOYHBIC cpeactaa

VYK-1 CrocobeH oCymecTBIATh KPUTHUSCKUI aHANMNM3 MPOOJEMHBIX CHTyallnii Ha OCHOBE CHCTEMHOTO ITOAXOJa,
BEIpa0aTHIBATh CTPATETHIO NCHCTBHUI

VK-1.1 AHanusupyet npobaeMuyio [TeopeTHuuecKne BOMPOCHI K IK3aMeHy
CUTYallMI0  KaK  CHCTeMy,|l. DBoronus TpyOHbIX MapoK cTalei.
BBISBJISAS ee cocTapistroniue u|2.TEHACHINS pa3sBUTHS MUKPOCTPYKTYPBI TPYOHBIX MapOK CTaJIeH.
CBSI3H MEKIy HUMH 3. PazBuTHe craneit kimacca npounoctu X70-X120.
4. HopmanbHast mpokaTka.
5. KoHnTponupyemas npokarka.
YK-1.2 Kpuruueckn oueHuBacet [T eopeTnyeckne BONPOCHI K IK3aMeHy
HaJIeKHOCTh ncToyHKMKOB|l. OCHOBHBIE THIBI CTaIM JJIS W3TOTOBIEHUS TpYO (CTpyKTypa M
uHpopManuu, paboTaeT  c[XUMHUUYECKHUI COCTaB).
IPOTHBOPEUHBOH 2. TepMoMexaHHYecKasl MPOKATKA.
uadopMmarmeii w3 pasubix|3- CTPATErHH YCKOPEHHOTO OXITAXKICHH.
MCTOYHHUKOB, ompenenser 4. [IpsiMast 3aKkanka U OTIYCK. 3
npobensi B uH(OpMALMH, 5. Harpes ciisg0a mepen mpokaTkoii.
HEOOXOMMMON 11 pELIeHUs
npoOJeMHOM  cuTyalu, H
MPOEKTUPYET MPOLECCHl MO HX
yCTpaHEHHUIO
VK-1.3 Pa3pabatsiBacT u(lIpakTHYeCcKHe BOMPOCHI K IK3aMeHy
COJIEPXKATENBHO 1. Cmonemupyiite B QFOrm pexwum Harpesa cisioa
apryMEHTHPYET crpateruto [2. Cmonenupyiite B QForm pexum oXnaxIeHus packaTa B yCTaHOBKe]
pemnieHust npo6nemuoii[Y O
CHTYAIHH Ha ocuoge[3- CMoznenupyiite B QForm npornecc TepMoOMeXaHU4eCKON MPOKATKH
CHCTEMHOTO ufd Cmonenupyiire B QForm npornecc KOHTPOJIMPYEMOM TPOKATKH
MESKTUCIIHTUTHHAPHOTO 5. Cmonenupyiite B QForm mporecc HOpMaIbHOI MPOKAaTKU
MOAXOM0B; CTPOMT CICHApUH
peanu3anuu CTpareruu,
OTIpeZIeTIsisi BO3MOKHBIE PUCKH
W mpemnaras  IyTH — HX
yCTpaHeHus
YK-2 CriocobeH ynpaBisiTh MPOSKTOM Ha BCEX ITANaX €ro KU3HEHHOTO MUK
YK-2.1 Dopmyinupyer  Ha  ocHoBe[TeopeTHueckHe BONPOCHI K IK3aMEHY
[OCTaBIEHHON npo6nembl|l. [IpogonbHas cxeMa TOJICTOIMCTOBOM MPOKATKH.
MPOEKTHYIO 3a/1a4y 1 crocob eef2. [TonepeyHas cxema TOJICTOIMCTOBON MPOKATKH.
pemieHnss  depe3 peanm3anurof3. IIpogospHas cxema ¢ IPOTSIKKONW U pa30MBKOM IIUPUHBL.
[POEKTHOTO YIPaBIICHUS 4. PenyniupoBanue cisi00B 1O IIUPHHE.
5. TexHOJIOTMH NPaBKH JIMCTOBOTO IPOKATA.
VK-2.2 PazpabarsiBaet koHuenuuio|Teopernueckue BONPOCHI K IK3aMeHY
poeKTa B pamkax|l. Pekpucrammmszanus cranm
0003HaUEHHOM npoOemsl:|2. JlnHamMIyeckas: peKpuCTaIH3aIHs
(bopmynupyer wmenmb, 3amaqu,|3. MeTaguHaMHu4ecKasl peKpHCTaluIn3alys
00OCHOBBIBAaET ~ aKTyaJlbHOCTb,[. CTaTHYecKast peKpUCTAIIN3AIH
3HAYMMOCTB, oxujaemelelS. Poct 3epHa npu ropsiueii NpokaTke
[pE3yNBTATBl W BO3MOXHBIE
chepbl X IPUMEHEHHS
YK-2.3 [PaspabaTrsiBaeT miaH(TeopeTuyeckne BONMPOCHI K IK3aMeHY
peamm3anuy npoekta ¢ yderom{l. Pomp HHOOMS B 3BOMIONMH  CTPYKTYPHl  CTalH  TIpH
BO3MOKHBIX PUCKOB[TEpPMOMEXaHUYECKON U KOHTPOJIUPYEMOM MTPOKATKE.
peaslM3allii ¥ BO3MOXHOCTEH[2. MHKpOJEernpoBaHHBIE M HH3KOJETMpOBaHHBIC cTaiu. [loHsTHe
X YCTpaHEHHs, IUIAHUPYET[yIJIEPOJHOTO SKBUBAJICHTA.
HEOOX0IUMBIE PECYPCHI 3. CTpYKTYpHBIC M3MEHEHUS B CTAIN IPH TOpsYeH MpOKaTKe.
4. CTpyKTypHbIE U3MEHEHHUS B CTAJM [IPU XOJIOJHON MPOKATKE.
5. CTpYKTYpHBIC M3MEHEHUSI B CTAJIN TIPH YCKOPEHHOM OXJIAXKICHHH.
YK-2.4 OcyniecTBisieT MoHHuTOpUHI|IIpakTHYecKHE BONPOCHI K IK3aMEHY




Kon HNupukaTop nqoCcTHXeHUs OrneHOYHBIE CpeICTBa
HHIUKAaTOpa KOMITCTEHIINU
xoma peanmmzanuu  npoekrafl. Cmonenupyiite B QForm mpormecc TOJICTOMUCTOBOM MPOKATKH MO
KOPPEKTHPYET OTKJIOHEHUSL[TPOIOTIBHON cXeMe
BHOCHT nmoronHUTENbHBIE2. CMoaenmupyiiTe B QFOrm mporecc TOICTOIMCTOBON MPOKATKU IO
M3MEHEHHS B IUIAaH pealn3aluu[IONepeyHoil cxeme
mpoekTa,  yrouHser  30HBI3. Cmoznemmpyiite B QForm mpormecc TOJICTONNCTOBOW MPOKATKH IO
OTBETCTBCHHOCTH  YYaCTHHKOB[IPOJOIEHON CXeMe C MPOTHKKOHN 1 pa30MBKON IINPHUHBL.
MPOCKTa 4. Cmonenupyiite B QForm nedopmanmro cisiba B 31mKepax ¢ Tiaakoi
0OUKOM.
5. Cmopmemupyiite B QForm gedopmarnuio cisiba B 3mxkepax ¢
KamuOpamu.
YK-2.5 [Ipenmaraer  mpoueaypsl  ufllpakTHueckHe BOMPOCHI K IK3aMeHY
MexaHu3Mbl oOreHkrn KadectBall. Cmomenupyiite B QForm kanToBKY (moBopot Ha 90°) cisba Hal
poekTa, HMHQPPACTPYKTYPHBIETOICTOINCTOBOM CTaHE.
ycmoBust  gnsi BHenpeHwAl2. Cmopmemupyiite B QForm yckopeHHOe OXJakAE€HHE pacKartal

[pe3yJIbTaTOB MPOEKTa

TOIIUHOMN 50 MM.

3. Cmogpemupyiite B QForm yckopeHHOE OXIJIaXIEHHE pacKaTal
rorHoM 10 Mm.

4. Cmopemupyiite B QForm oxmakgeHne Ha BO3AyXE pacKara)
TOIIIUHON 50 MM.

5. Cmonenupyiite B QForm medopmarmio ciisi6a B peayIHpyoIieM
mpecce.

ITK-1 CnocobeH 000CHOBaHHO ONpPENeIsiTh OpPraHU3alMOHHbIE M TEXHUYECKHE MEPHI 110 BBITYCKY MHHOBAIMOHHBIX
BHUJIOB MIPOKATa YEPHBIX M BETHBIX METAJUIOB U CIUIABOB MPOHM3BOICTBEHHBIMH OPA3 IEIICHUSIMHU

IK-1.1

[IpoBOoAUT
HicCIIeI0BaHUs
Hay4HO-TEXHUYECKOM
MHQOPMALINY;, JHATHOCTHPYET
0OBEKTHI IIPOKATHOIO
[IPOM3BOJCTBA  HAa  OCHOBE
@HAIIM3a HAy4YHO-TEXHHYECKOH
MHPOpPMALTH 0
TeXHOJIOTHYECKUX MpoIieccax

MAapKETHUHI'OBBIC

TeopeTnuyeckue BONPOCHI K IK3aMeHY
1. Topmoxenue pocta 3epHa
MHUKPOJIETHPYIOIINX 3JIEMEHTOB.

2. BiusitHue conepikanus HUOOUS B CTAIH U pa3Mepa YacTUIl KapOuoB
HIOOWS Ha MOBBIIICHUE MpeJiea TeKYIeCTH CTaH.

3. BimsiHne HHOOWS M THTaHA HA YIPOYHEHHE CTaJN.

4. BnmsHMe cymMMapHOro OOXaTusi HEPEeKPHUCTAIIH3YIOIIETocs
AyCTCHHTA Ha XJIaT0CcTOUKOCTh (Tipu UIIT).

5. AHOMaITFHBIN POCT 3epHAa.

ayCTCHHUTa qacTUuamMy

[K-1.2

[YcTaHaBIMBAEeT CBSI3U  MEX]Y]
TEXHOJIOTHYECKUMH
mporieccaMi W OOBEKTaMHy|
[IPOKATHOTO NPOU3BOJACTBA CO
CBOMCTBAMU rOTOBOM
[TPOTYKITUH, CBIPBS u
[PACXOTHBIX MaTepHalos,
COCTaBOM, CTPYKTYPOH MeTasuia|
158 ¢u3nIecKuMH,
MEXaHUYECKUMH,
XUMUYECKUMH,
TeXHOJIOTUYECKUMH
OKCILTyaTallMOHHBIMHU
CBOMICTBAMU

Teopernueckue BONPOCHI K IK3aMEHY

1. CrocoObl mepenaun packaTa W3 YEpHOBOM B YHCTOBYIO TPYIITY B
muanax [IHCTTIL

2. TeXHOIOTUH YCKOPEHHOTO OXJIAXKACH!USI. MeXaHU3MBbl OXJIasKACHHS.
3. JlucnokaiMoHHOE YIPOYHEHHE IPH XOJIOAHON U ropsyeil mpoKaTke.
4. MexaHu3M JUCTIEPCHOHHOTO YIIPOYHEHHS.

5. MexaHn3M 3epHOTPAaHUYHOTO YIPOUHEHHUS.

[K-1.3

[IprmensieT
[POLIECCOB

OCHOBBI  TEOPHUH

00paboTku
MaTepuajJoB IpU  pELICHUU
TCXHOJOTMUECCKUX 3a/1ay|
[IPOKATHOTO MTPOU3BOCTBA.
[PaccuuThIBaeT OCHOBHBbIE]
TCXHOJIOTHUCCKHUE TIPOIIECCH]]
[TPOKATHOTO MTPOU3BO/ICTBA

[IpakTHYecKkHe BONMPOCHI K IK3aMeHY

1. Cmogenupyiite B QForm TemioBoe mose ciisida mpu ero mepenave
13 TIeun K pabodeil KIeTH.

2. Cmomenupyiite B QForm u3MeHeHue pa3mMepa 3epHa Ciisida mpu ero
HaTrpeBe.

3. Cmomenupyiite B QForm medopmanmio cisiba CBEPXBBICOKOM
TOJIIIIMHEL.

4. Cmomemmpyiite B QForm ycrmoBus 3axBaTta IpH IpOKaTKe cis0a)
rommuHoM 400 MM B Basikax auameTpoM 1200 mMM.

5. Cmopmemupyiite B QForm W mnpoaHanusmpyiTte HanpspKeHHOE
COCTOSIHUE CTaJIM B OCEBOM 30HE NP TOJICTOJIMCTOBOM IPOKATKE CIIsi0a
rouHoi 400 M.

TIK-2 Cnocoben OonpeAc/IsATb OPraHM3allMOHHBIC U TCXHHUYCCKHUEC MEPbI Jid BBINOJIHCHUS MNPOU3BOACTBCHHBIX
3aaaH1/1171 I10 BBIIIYCKY I'OpsIYCKATAHOI'O NMPOKaTa U1 MHXKUHUPUHI'A TCXHOJIOTMYCCKUX NPOLICCCOB




Kon
HHIUKATOpa

HNupukaTop nqoCcTHXeHUs
KOMIIETCHIINN

OrneHOYHBIE CpeICTBa

IK-2.1

'V cranaBiuBaeT
TpeOOBaHMS
TEXHOJIOTHIECKOMY
000pyIOBaHUIO IS
MPOM3BOJICTBA TOPSIEKATAHOTO
MpoKaTa W BO3MOXHOCTH €ro
MOJICpHU3AIIH

OCHOBHEIC
K|

TeopeTnueckne BONPOCHI K IK3aMeHY

1. TepMOKHHETHYECKAs IUAarpaMMa

2. Bimsiane HarpeBa cisiba Ha MEXaHUYEeCKHe CBOWCTBA ITPOKaTa.

3. BrusiHMEe yCKOPEHHOTO OXJIaXICHHS Ha MEXaHHYECKHE CBOWCTBA
poxara.

4. Buzel yCTaHOBOK YCKOPEHHOTO OXJIaXKACHHUS.

5. MexaHU3MBl YNPOYHEHUS CTAIM TIPH TEPMOMEXaHHYECKON
TpoKaTKe.

I1K-2.2

OOecrieunBaeT  CTAOMILHOCTD
TEXHOJIOTHYECKOTO  TMPOIECcca
[IPOM3BOJICTBA TOPSYCKATAHOTO
[poKaTa; MPUHUMACT PEIICHU
0 TpeOyeMBbIX|
[perIIaMEHTHPYEMBIX
KOPPEKTHPOBKaX  Ha
KOHTPOJIS
OTKIOHEHUH  OT  3aJaHHBIX|
BEIMYUH apamMeTpoB 51
[IPOU3BOICTBEHHBIX
[MOKa3aTeeH

OCHOBC|
TCKYIHX]

TeopeTuyeckune BONPOCHI K IK3aMeHY
1. TBepAOpacCTBOPHOE YIIPOUYHEHUE CTAJIH.
2. Texnonorus npoxatku DP-craneii.

3. Texnonorus npokarku CP-craneii.

4. TexHomorus nmpokaTku TRIP-cranei.

5. Texnonorus npoxatrku TWIP-craneii.

[K-2.3

OcyLecTBIsIET
KayecTBa ropsiYEKaTaHOTO
Mpokarta Ha CTaaMsX|
TeXHOJIOTHYECKOIro Tpoliecca M|
COTOBOM IIPOJYKIIUU

KOHTPOJIb|

[IpakTH4YecKHe BONPOCHI K IK3aMeHY

1. Cmonenunpyiite B QForm HenpephIBHYIO IPOKATKY MOJIOCHI B JBYX
KIIETSIX.

2. Cmonenupyiite B QForm mose TepMHYecKMX HANpsOHKEHUH IpH|
[YCKOPEHHOM OXJIaX/I€HUH TOJICTOIMCTOBOTO IIPOKaTa.

3. Cmopenupyiite B QForm mporecc acuMMETpHYHOM MPOKATKU.

4. Cmonenupyiite B QForm mose TepMHYeCKMX HANpsOHKEHUH IpH|
Harpese ciisi0a B METOJUUECKON TIEUH.

5. Paspaboraiire mpomecc Tropsdeil MPOKATKH C pealn3alei
MeXaHH3Ma JMCIOKalMOHHOTO YIIPOYHEHHUS! CTaJIH.

TIK-3 Cnocoben OnpeAC/IsAITb OPraHM3allMOHHBIC W TEXHHUYCCKHUC MCEPbl JId BBINOJIHCHUSA HNPOU3BOJACTBCHHBIX
SaHaHI/Iﬁ I10 BBIITYCKY XOJOAHOKATAHOI'O JIMCTA U NMH)KUHUPHUHI'A TEXHOJIOT'MYCCKUX ITPOILECCOB

IK-3.1 VYcranaBauBaer ocHoBHEIC|TeopeTnyecKkue BONPOCHI K IK3aMeHY
TpeboBaHUA k|l. CoBpemeHHas MeTauTypruuecKas KOHIENIMS HpPOHU3BOJICTBA
TEXHOJIOTHYECKOMY pokara Juist TpyOHO! IPOMBIIILIEHHOCTH.
000pyI0BaHUIO 2. Texaomorus npokatku Q&P-craneii.
TIPOM3BOJICTBA 3. Texnomnorus npousBoactsa BH-craneii.
XOJIOMHOKaTaHoro  Jjucra  uf4. 3aBUCHMMOCTh MpoliecCa PEKPUCTAIUIM3AIMK ayCTEHHTa OT|
BO3MOXKHOCTb erolcoziep>kaHusi MUKPOJIETUPYIOLIHUX AJIEMEHTOB.
MOJIepHU3AIUH 5. Llenu Harpesa ciisi00B repej1 MPOKaTKOM.
I1K-3.2 ObecnieunBaer  cTaOMIBLHOCTH[TeopeTHYECKHE BOMPOCHI K IK3aMEHY
TEXHOJIOTHYeCKoro  mpoteccall. MexaHu3Mbl pacrajia ayCTeHUTa IPH Y— 0 IIPEBPALCHUH.
IIPOU3BOJICTBA 2. PacTBOpUMOCTD KapOOHHUTPHIOB HUOOHSI.
XOJIOJTHOKATaHOTO nucta;|3. MexaHu3Mmbl JUIS 3aMe[UICHHsT JBW)KEHHs TPAaHUIl 3epeH Mpu
MIPUHUMAET peuieHus o[HarpeBe CTaJH.
TpeOyeMBIX periaMeHTHpyeMbIX [4. Buabl pekprcTauIM3anny ayCTeHUTA.
KOPpEKTHpPOBKaXx Ha ocHoBe[5. OcoOeHHOCTH YepHOBOW M YUCTOBOH CTAANN TEPMOMEXaHUUECKOH
KOHTPOJISI TEKYIIIMX OTKJIOHCHHH [[TPOKaTKH.
oT 3aJ]aHHbIX BEJINUUH
rapameTpoB u
MIPOM3BOJICTBEHHBIX
roKasaresueu




Kon HNupukaTop nqoCcTHXeHUs OrneHOYHBIE CpeICTBa
HHAWKaTOpa KOMITETEHIIUN

IK-3.3 OcymecTBnser KOHTpOIIb [[IpakTHYecKkHe BONPOCHI K IK3aMeHY
KauecTBa xonoxgHokaTaHoro[l. Cwmopemupyiite B QForm TOHKONHCTOBYIO TIPOKAaTKy ¢
nmcTa Ha CTaIHAX [HATSHKCHUAMHU.
TeXHOJIOTHIecKoro mporecca ul2. Cmonemupyiire B QForm ynpyruii m3rud JByXBaIKOBOW CHCTEMBI
TOTOBOM MPOIYKIUU [IpY JTUCTOBOM NMPOKATKE.
3. Cmonemupyiite B QForm nmedekT «cepmoBHAHOCTEY TPH JHCTOBOH
[IPOKATKE.

4. Cmozenupyiite B QForm ropsauyro nmpokaTky cisba B CUCTEME
(«(BEpTHKAJIbHBIC — TOPU30HTAIbHBIE BAIKI.

5. Cmonenupyiite B QForm ropsiuyro nmpokatky cisiba B cucTeme
(«peAyLUPYIOLINH MPEeCcC — TOPU30HTAIbHbIE BAIKI.

KypcoBoil npoekT BbINOJIHAETCS 10/ PYKOBOJCTBOM Ipernonasareis. B mpouecce ero
HanucaHus o0y4Jaroluiicss pa3BUBaeT HABBIKM K HAy4HOH paboTe, 3aKperuisis U OJHOBPEMEHHO
pacimupsisi 3HaHUs, MOJTYYEHHbIE NPU M3YyYEHUU IUCUUIUIMHBL. [IpU BBINIOJIHEHUU KypCOBOIO
npoeKkTa oOydarouuiics JOJDKeH TII0Ka3aTh CBOE€ YyMEHUE paboTarb € HOPMAaTHBHBIMU
matepuaiamu (I'OCTeI) U ApyrumMu JauTepaTypHbIMH HCTOYHUKAMHU, A TAKXKE IOKa3aTh CBOIO
BO3MOXKHOCTh CUCTEMATU3UPOBATh U aHAJIM3UPOBAThH (PAKTUUECKUN MaTepHal U CaMOCTOSITEIbHO
TBOPYECKH €ro OCMBICIIMBATh. B Ipolecce HamucaHus KypcOBOIO IPOEKTa O0yYaroluiics
JIOJDKEH pa300paThCsi B TEOPETUUECKUX BONPOCAX MPEAJIOKEHHON TEeMbl, CaMOCTOSTEIBHO
[IPOAHAIU3UPOBATh TEOPETUYECKUI MaTepra, 000CHOBATH MIPAKTUUYECKHUE MTPEITI0KEHUS.

KypcoBoii IpoeKT no JucuMIInHE:
«MHKMHUPHHT TEXHOJIOTHYECKUX NMPOLECCOB MPOU3BOACTBA IPOKATA»

Tema: «Pa3paboTka TEXHOIOTUU peAYyLIMPOBaHUs ClI100B Mo mMpuHe npu npokatke Ha HICT Ty

3agaHue: B COOTBETCTBUHU C BapHaHTOM (Tabis. 1) pa3pa®oTaTh TEXHOJOTHMIO pEIyLIMPOBAHUS
CJ1100B 10 MIUPHUHE HA OCHOBE KOMITBIOTEPHOTO MOJEIMPOBAHUS METOJOM KOHEUHBIX 3JIEMEHTOB
B mporpamme QForm 3D. BeimonHHTE cpaBHEHHE TpeX croco0oB aedopmanmu ClIssO0B IO
HIMpUHE: TJIaJKUMU BEPTUKAJIbHBIMU BallkaMHu (3mkepamu) (puc. 1, a), KanuOpoBaHHBIMU
BEPTHUKAJIbHBIMU BaJIKaMu (35kepamu) (puc. 1, 6), Ooiikamu mpecca (puc. 2). Paccunrats cuiaoBbie
napaMeTpbl POIECCOB, HAMPSKEHHO-1€(POPMUPOBAHHOE COCTOSIHE HHCTPYMEHTOB U 3arOTOBOK.
O6ocHoBaTh BbIOOp Hanbosee 3pHEeKTUBHON TEXHOJIOTHH.

Hcxonnble naHHble: THIT 337a9d — 3D ¢ OBYyMS TUTOCKOCTSIMH CHMMETPHH; THUI ONEpaIid —
nedopmarus ¢ y4eToM TEIUIOBBIX MPOIIECCOB; HadanbHas juirHa cisioa L = 4000 MM; HavabHAs
tonmuHa cisiba t = 250 mm; HavaneHas mupuHa cis6a W = 1000, 1500, 2000 mm; obxaTue 1o
mmpure AW = 50, 200, 350 mwm; 3akoH Tpenus JlepanoBa (0e3 cmasku); marepuali cisba — Carbon
Steel C10 u3 O6ubmmorexkn QFOrm; nauampHast Temmepatypa ciasioa T = 1200 °C; gactorta
JBIOKeHUs 001KkoB npecca — 0,5 ['11; AuameTp BepTUKAIBHBIX BAJIKOB (3]1KEPOB) C IIaAKONW O0UKOi
D = 1000 mm; ¢dopma u pazMepbl KaaHMOpPOBaHHBIX BAJIKOB — CM. PUC. 3; OKpYKHasi CKOPOCTb
BEePTHKAIBHBIX BAJIKOB (3/kepoB) — 1,75 m/c.
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Pucynok 1 — Cxema ngedopmariuu ciasi60B MO MHUPUHE: a — II1aJKUMHU BepTUKAIbHBIMU BaJIKaMU
(3mxepamu); 0 — KaJIMOPOBaHHBIMY BEPTUKAJIbHBIMU BaJIKaMU (3 KepaMu)
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Pucynoxk 2 — Cxema peaynupoBanus ciisioa mpeccom
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Pucynox 3 — Pazmeps! kanmrnOpoBaHHBIX BEPTUKAIBHBIX BAJTKOB (IIKEPOB)



Tabmuna 1 — BapuanTsl 3amanuit

Bapuant Hauanpnas mmpuna cins6a W, Mm O6>xarue no mupuae AW, MM
1 1000 50
2 1500 50
3 2000 50
4 1000 200
5 1500 200
6 2000 200
7 1000 350
8 1500 350
9 2000 350
10 1000 50
11 1500 50
12 2000 50
13 1000 200
14 1500 200
15 2000 200
16 1000 350
17 1500 350
18 2000 350
19 1000 50
20 1500 50

[Toka3zaTenu ¥ KpUTEPUH OLIEHUBAHMSI KYpPCOBOT'O IIPOEKTA:

— Ha OIEHKY «OTIUYHO» (5 GamioB) — paboTa BHITIOJIHEHA B COOTBETCTBUH C 3aJIlaHUEM,
00yuaroNHIACs TIOKa3bIBACT BHICOKHI ypoBeHb BiaaeHus cpeactBamu CAD/CAE monenupoBanust
¢ npumenearneM KOMITIAC-3D, QForm 2D/3D; npu 3ToM 0OyYaroImuics IeMOHCTPHPYET
BBICOKME HMHTEJJICKTYyalbHbIE HABBIKM PELICHHs MPOOJieM M 3a/a4, HAXOXIECHHUS YHUKAJIbHBIX
OTBETOB K ITpodsieMaM;

— Ha OLEHKY «XopoIio» (4 Oamna) — paboTa BBIIOJIHEHA B COOTBETCTBUHU C 3aJaHUEM,
00yJaromuicsl MMOKa3bIBaeT YMEHUS MPOU3BECTH pacueT HamOoyiee BaXKHBIX TEXHOJOTHMUYECKHX
napaMeTpoB, a TaKXe HaBbIKaMM IpoeKTUpoBaHus TexHosoruit OM/J] c¢ nmpumenenuem I10
KOMITAC-3D, QForm 2D/3D; npu 3TOM 00y4aromiiics JeMOHCTPUPYET 3HAHUS HE TOJILKO Ha
YPOBHE BOCIPOU3BEIEHUS M OOBSCHEHHS HHPOPMALUMU, HO M HHTEIUIEKTyaJlbHble HaBBIKU
pemeHns MpooOJIeM U 3aj1ad, HaX0XKICHHS YHUKAJTBHBIX OTBETOB K IIpo0IeMam;

— Ha OLEHKY «yIOBJIETBOPHUTEIbHO» (3 Oamna) — paboTa BBHIIOJIHEHA B COOTBETCTBHHU C
3aJjaHAeM, OOYYAOIUIICS TTOKa3bIBAa€T 3HAHUS HAa YPOBHE BOCHPOM3BEICHUS W OOBSICHEHUS
UH(OPMaIINHU, HHTEIJUIEKTyaJ IbHbIC HAaBBIKHM PELICHHUS MPOCTHIX 33]1a4; IIPU TOM 00yUaloOLIHiiCs He
o0ajaeT HaBBIKAMH CaMOCTOSITEILHOTO pacdera, a TakKkKe IPOCKTHPOBAHUS TEXHOJIOTHH ¢
npumeHennem [10 KOMITAC-3D, QForm 2D/3D;

— Ha OILIEHKY «HEYIOBJIETBOPUTEIHHOY» (2 0ayia) — 3aJaHue MPETnoAaBaTes BBIITOJIHEHO
YaCTHUYHO, B MPOIECCE 3aALIUTHI pabOTHl 00yYarOMUNCS JA0MYCKaeT CYIIECTBEHHbIC OIMIMOKHU, HE
MOYKET MOKa3aTh WHTEIUICKTYaJIbHBIC HABBIKU PEIICHUS TIOCTABICHHOHN 3a/1a4H.

— Ha OLIEHKY «HEYJOBIETBOpHUTEIbHO» (1 Oamn) — 3agaHue mpernojaBaTels BHIIOJIHEHO
YaCTUYHO, OOYYAIONIUICS HE MOXKET BOCIPOM3BECTH U OOBSICHUTH COJEpKAHWE, HE MOXKET
NOKa3aTh MHTEJUIEKTyaJIbHbIE HABBIKU PEIIEHUs OCTAaBICHHOM 3a/1auu.




[Tokazarenu u KpUTEpUU OLICHUBAHUS SK3aMEHa:

— Ha OLIEHKY «OTJIMYHOY» (5 6aioB) — 00yJarOUUiics JEMOHCTPUPYET BHICOKUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHUYeCKOe U TJIy0OKoe 3HaHue
y4eOHOT0 MaTepuasia, CBOOOJHO BBHIMONHAET NPAKTHUECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CII0KHOCTH.

— Ha OIEHKY «xopotio» (4 6amia) — o0yJarommiicss JeMOHCTPUPYET CPEAHH YPOBCHD
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHbIC OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX OTIepalnsiX, HepeHoce
3HAHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIHH.

— Ha OEHKY «yAOBJETBOpUTENbHO» (3 Oamia) — oOydaroumiics JeMOHCTPHPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€¢ KOHTPOJIbHBIX MEpPONPHUATUI
JIOMTYCKAIOTCSL OLIMOKH, TPOSIBISICTCSI OTCYTCTBHE OTACIBHBIX 3HAHWM, YMEHUH, HaBBIKOB,
0oOy4aroluicsl HCIBITHIBACT 3HAYUTENbHbIE 3aTPYAHEHUS MPU ONEPUPOBAHUU 3HAHUSAMH U
YMEHUSIMH TP UX TIEPEHOCE Ha HOBBIE CUTYAIlUH.

— Ha OLIEHKY «HEYJOBJIETBOPUTEILHOY (2 Oaa) — 00ydaromunics 1eMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepuaiia, JOMYCKAaeT CYIIECTBEHHBbIC OLIMOKU, HE MOXKET
MOKAa3aTh UHTEIUICKTyaIbHbIe HABBIKU PELICHHS MPOCTHIX 3a/1a4.

— Ha OIEHKY «HEYIOBJICTBOPUTEIHLHO» (1 Oayn) — oOydaromuiicss He MOXET I0Ka3aTh
3HaHWS Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHPOpPMAIMK, HE MOXET I0Ka3aTh
MHTEJUICKTYaJIbHBIC HAaBBIKU PEIICHUS MPOCTHIX 3a/ad.



