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Pa60qaa nporpamMma coctasiena Ha ocHoBe ®I'OC BO no HampaBieHHIO IIO/IrOTOBKH
22.03.02 MeTamepmx yTBepxeHHOro nprkazom MOuH P® ot 04.12. 2015 Ne 1427.

Pa60qax mporpaMma paccMOTpeHa H oz[oﬁpena Ha 3acez(aHHn Ka(benpm TEXHOJIOTHi
06pa60TKH MaTepnanos 05.09.2017 r., nporoxon Ne 2. LB

/7/ ,/

3as. kadenpo. .~ .~  / M.B.Yykun /.

‘Pa6Govas mporpamma ono6peHa METOMMYECKOH KOMHCCHEH HHCTUTYTa METalypruH, '
MaIIHHOCTPOCHHS U MaTepnanooﬁpaGOTKn 11.09.2017 r., mpotokon Ne 1.
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JIucr perucTpann M3MEHeHHs M A0NOTHEeHHH

Harta,
Ne Pazpnen Kpatkoe cozmepianue Ne nporokona HO:;I;I;HCB
n/m | DporpaMMel H3MEHEHUS/ IOTIOTHEHUS 3acelaHus _—
S . kadenpoi
AKTyanm3aiEs y4eOH0-METOAMYECKOTO i 17.09.2018
1 m 8 uH(pOPMALEOHHOTO 00ECTIEYSHHL
IMCIUATLTHHEL [Tporokon Ne2 (£
AxTyanu3aius y4eOHO-METOAUYECKOTO ¥ | (93.09.2019
2 m 8 HH(OPMALHOHHOTO 0OeCIeYEeHUSL
JMCLUATLTHHEL ITpoTtoxon Nel
AxTyanmu3anus y4eGHO-METOMYECKOTO H | 98 09.2020
3 m 8 UH(DOPMALMOHHOTO 00ECTICYEHHSL
ITpoToxon Nel

JHUCLUIIIIHHBI




1 etk ocBOCHHUS AUCIHHILITHHBI

HeJ'IHMI/I OCBOCHUA OUCIIHUITIINHBI «OCHOBBI IMPOCKTUPOBAHHUA IIPOKATHBIX LEXOB) SABJIACTCSA
06yquHe CTYACHTOB TCOPCTHYCCKUM U IMPAKTUYCCKUM OCHOBAM HNPOCKTUPOBAHUA TCXHOJIOIHU-
YECKHMX y4YacCTKOB, 11eX0B, npennpusatuii OM/] mist peanuzamnus TpeOyeMoro TeXHOJIOTHUYECKOTO
mpolecca MPOU3BOACTBA MPOIYKIIMH METOIaMH IJIACTHYECKOH edopmaliuu.

2 MecTo IUCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMmbl
NOATr0TOBKH 0aKkajaaBpa

Jucnumumaa «OCHOBBI TIPOSKTHPOBAHMS TPOKATHBIX IIEXOB» BXOIUT B BAapPUATHUBHYIO
gacTh O6J0Kka 1 0O6pa3oBaTeIbHOI MPOrpaMMBI.

Jnst u3ydeHus: TUCIUTIIINHBI HE0OX0AMMBI 3HaHUs (YMEHUS, BlIaJieHus), chopMUpOBaHHBIC
B pe3yjibTaTe M3y4eHHs MUCHUIUIMH: «OCHOBBI METAJUIyprHYecKoro Mpou3BojacTBay, «CoBpe-
MEHHBIH MHXHHUPHUHT METAJLTYPrHUECKOTO MPOU3BOJICTBAY», «OCHOBBI 000pYIOBaHHS IMPOKAT-
HBIX I[EXOBY.

3HaHus (yMEHWUs, BIAJCHHUS), TOJIYYCHHBIC MPH M3YyYCHUW ITAHHON JHMCIUIUIMHBI OyIyT
HEOOXOIUMBI TTPH BBHITIOJTHEHUH BBITYCKHOW KBATH(DUKAITMOHHOW PaOOTHI.

3 Komnerenuun odydarwierocsi, popmMupyembie B pe3yJibTaTe 0CBOCHMSI
AUCHMILIMHBI U IJIAHUPYeMble Pe3yJbTaThl 00yYeHust

B pesynbrare ocBOeHHS TUCHUILTHHBI «OCHOBBI MPOEKTHPOBAHHS MPOKATHBIX IIEXOBY
o0yJaroIuics J0KeH 001a/1aTh CISIYIOIIUMA KOMIIECTCHITHSIMHI:

CrpyKTypHBII
3JIEMEHT [Inanupyemsble pe3ynbTaThl 00yUeHUs
KOMIIETECHIIH

[1K-3: rOTOBHOCTBIO UCTOJIB30BaTh PU3UKO-MAaTEMATUUECKUI amlnapar Ui peleHus 3aad, BO3-
HUKAIOIIKX B X0J1€ MPO(heCCHOHAIBHOM NesITEeIbHOCTH

3HaTI) COBpeMeHHI)IG CpCI[CTBa aBTOMaTI/ISI/II)OBaHHOFO FCOMeTpI/I‘IeCKOFO HpOCKTI/IpO-
BaHus (CAD), a Takxke cuCTEeMBbl aBTOMAaTH3allMM WH)XEHEPHBIX pPacdy&ToB
(CAE);

METOAMKY BBIIIOJIHEHHSI YEpPTEeXKEH IIaHa U pa3pe3a MPOKaTHOro Lexa C MpH-
MEHEHHEM COBPEMEHHBIX CPEJICTB aBTOMATU3UPOBAHHOTO TE€OMETPHUYECKOIO
npoekTupoBanus (CAD-cuctem);

TIPUHITUTIBI CO3IaHUS TPOCKTHOM U pabouelt JOKYMEHTAINH

Ymets COBEpUICHCTBOBATh KOHCTPYKIMIO M XapaKTEPUCTHKU OOOPYIOBAaHUS IMPOKAT-
HBIX LIEXOB C INPUMEHEHHEM COBPEMEHHBIX CPEACTB aBTOMATH3MPOBAHHOI'O
reomeTpuueckoro npoektupoBanus (CAD), a Takke cHCTeM aBTOMAaTH3alluU
uHXeHepHbIX pacy€ToB (CAE)

Brnanets HaBBIKAMU MTPOEKTUPOBAHUSA M pacuyera 000pyJOBaHUS MPOKATHBIX IIEXOB B CO-
OTBETCTBHU C PEAIN3yeMbIM TEXHOJOIMUECKUM IMOTOKOM, HAaBBIKAMU OOOCHO-
BaHUSI NIPOBEICHUS] MEPOTIPUATHI 1O PEKOHCTPYKLIUU U MOJIEPHU3ALUU 000pY-
JIOBaHUS MIPOKATHBIX 1IEXOB C IPUMEHEHUEM COBPEMEHHBIX CPEJICTB aBTOMATH-
3UpOBaHHOI0 reoMmerpuueckoro npoektuposanusa (CAD), a taxke cuctem aB-
TOMaTH3aIMK HHKeHepHBIX pacuétoB (CAE)

JIIK-1: cnocoOHOCThIO 0OOCHOBBIBATH BHIOOP 0OOPYAOBAaHUSA ISl OCYILECTBICHHUS TEXHOJIOTHU-
YECKHUX MPOLIECCOB

3HaTh Ha3HA4YCHHWEC MAIIWH U arpe€raToB IIPOKATHEIX HEXO0B, B3AUMOCBA3b TCXHUYCCKUX
XapaKTCPHUCTHUK O60py,Z[OBaHI/I$I C TCEXHOJIOTMYCCKUMU BO3MOXKHOCTAMHU OCY-
IICCTBISICMBIX IIPOLIECCOB;

KOHCTPYKIIMIO MAIlIMH 1 arpe€raToB IIPOKATHBIX IEXOB,




CrpyKkTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemble pe3yabTaTbl 00ydeHUs

MOPSIZIOK Pa3pabOTKH, YTBEPKICHUS, COTJIACOBAHUS, a TAK)KE COCTaB M 00BEM
MPOEKTHO-CMETHOM TOKYMEHTAIIUU;

CIoCcoObl PEKOHCTPYKIIMU OOOPYJOBaHUA W OOBEKTOB IPOU3BOACTBEHHOTO
Ha3Ha4YCHUA

YMmeTn

OTIPEICIIATh TOPSIIOK Pa3paOOTKH, YTBEPHKICHUS, COTTIAaCOBAHMSA, a TaKXKE CO-
CTaB U 00BEM MTPOEKTHO-CMETHOW JIOKYMEHTAIIHH;

OpPTraHU30BaTh MPOIECC COCTABICHUS TEXHUYECKUX 3aJaHUI Ha MPOEKTUPOBa-
HUE 000pYyIOBaHMs, TPOSKTUPOBAHKUE H(WJIH) PEKOHCTPYKIINIO OOBEKTOB MPO-
HU3BOACTBCHHOT'O HA3HAYCHUA

Bnaners

HaBbIKaMU BbIOOPA ¥ HA3HAYEHUS! OCHOBHBIX 3JIEMEHTOB 000pYy10BaHUs, HaBbI-
KaMU KOMIIOHOBKM OCHOBHOT'O M BCIIOMOTaTeJIbHOI'O OOOpYIOBaHMS MpOKAaT-
HBIX 1IEXOB;

pa3paboTKH, YTBEPXKIEHUS, COTJIACOBAaHUs, a TaKXKe ONpEAeJeHHUs] COCTaBa U
00BbeMa IPOEKTHO-CMETHOM JJOKYMEHTAI1H;

pa3pabOTKN TEXHUYECKHMX M KOMMEPUECKUX MpEeJIOKEHHH Ha MOCTaBKy 000-
pyJlOBaHUs




4 CTpyKTYpa U coliep:KaHue TUCUUILTHHBI

0611_13.51 TPYAOCMKOCTb JUCHUIIIMHBI COCTABJIACT 3 3aueTHEBIC CANHHUILIBI 108 aKaJl. 4acoB, B TOM YHCIJIC.

— KOHTaKTHas pabora — 15,2 akaj. Jaca:

— ayauTopHas — 12 akaj. 4acoB, U3 HUX 2 B UHTEPAKTUBHOH (opme;

— BHeayJAWTOpHAs — 3,2 aKkaJ. Jaca;

— camocrosTenbHas padora — 84,1 akan. yaca;

— TIOATOTOBKA K 3K3aMeHy — 8,7 akaj. Jaca.

AynuropHas

KOHTaKTHasi paboTa
(B akaz. yacax)

dopMa TEKyIIero KOHTPOJIA
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1. Tema: O6wem u copepxkanue kypca. Csizp| S5 | 0,5 0,5 N3yuenne yueOHOM 1 HaydHOl | Y CTHBIN orpoc ATIK-1
€ro C APYrUMH JUCIUTUINHAMHA JUTEPATYPHI, padoTa € IIEKTPOH-
HBIMU OMOITMOTEKAMHU
2. Tema: TexHonoruueckue OCHOBHI mpoek-| S5 | 0,5 0,5 10  |M3yuyenue yueOHOI 1 HAydHOU | YCTHBIN OIpocC AIIK-1
TUPOBAHUS MPOKATHBIX LIEXOB JUTEpaTyphl, paboTa ¢ ANEKTPOH-
HBIMU OMOITMOTEKAMH
3. Tema: Mcxonubie nanublie ais npoektupo-| 5 | 0,5 0,5 10 Nzyuenue yueOHOM U HAydyHOU | Y CTHBIN Ompoc IK-3;
BaHUS JUTEPATYPHI, pabOTa C DIEKTPOH- JIK-1
HBIMHU OMOJTMOTEKaMU
4. Tema: TexuHuko-s3koHOMHUYECKoe obocHO-| 5 | 0,5 0,5 10  |M3yuenwue y4eOHOI 1 HAydHOW | YCTHBIN OIpoC IK-3;
BaHUE MPOEKTa MPOKATHOTO 1IeXa JUTEpaTyphl, padoTa ¢ ANEKTPOH- AIIK-1
HBIMHU OMOJTMOTEKaMU
5. Tema: OmpeneneHue NPOU3BOAUTEIBHO-| 5 1 1 10 N3ydyenue yueOHOM 1 HAydHOW | YCTHBIN OMpPOC [K-3;
CTHU IIPOKATHOI'O CTaHA JAUTEPATYpHI, padboTa ¢ AIEKTPOH- AIIK-1

HBIMH OMOJIMOTEKAMU
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6. Tema: OmpeneneHue NPOU3BOAMTENBHO-| S 1 0,5 10  |M3yuyenue yueOHOI 1 HaydHOW | YCTHBIN onpoc [K-3;
CTH IIPOKATHOTO IIeXa JIUTEpaTypsl, paboTa ¢ ANEKTPOH- JIIK-1
HbIMU OMOJIMOTEKaMU
7. Tema: OmnpeneneHue pacxoja 3JIEKTpo-| S 1 0,5 10  |M3yuyenue yueOHOI 1 HaydHOU | YCTHBIN Oonpoc [K-3;
DHEpPruM, TOIUIMBA, BOABI, IIapa, BO3J1yXa, JIUTEpaTypsl, paboTa ¢ ANEKTPOH- JIIK-1
BAJIKOB, CMa304YHbIX MaT€pPHAaJIOB U T.II. HBbIMU OMOJIMOTEKaMHU
8. Tema: Pa3paboTka KOMIOHOBKHM MpOKaT-| 5 1 221 24,1 |M3ydenue yueOHOU M HaydyHOH |YCTHBIHI ompoc [K-3;
HOTO IIeXa JUTEPATYPHI, pabOTa C AIEKTPOH- AIK-1
HBIMU OMOJIMOTEKaMU
Hroro no iucuunimnHe 5 6 6/21 84,1 IIpomexxyTouHas aTTecTa-
uus (3K3aMeH, KOHTPOJIbHAast
pabota)

W — B TOM uucre, yackl, OTBEJICHHBIE HA pa0OTy B MHTEPAKTUBHOU (popme.




5 O0pa3oBaTe/bHbIe H MH(POPMALIMOHHbIE TEXHOJIOTHH

[Ipu mpoBeneHNH JEKIIMOHHBIX M MPAKTHYECKUX 3aHATHIA MCIIONB3YIOTCS KaK TPaIulHOH-
HBIE, TAK ¥ MOAYJIbHO-KOMIIETEHTHOCTHBIE 00pa30BaTe/IbHbIE TEXHOJOTUH, aKTUBHBIE U UHTEP-
aKTUBHBIE METOJIbI OOyUEHHUS.

Ha 3anstusx nenecooOpa3HO MCHOJIB30BATh TEXHOJOTHIO KOJUIEKTUBHOIO B3auMooOyue-
Hus. Ilpu 3TOM HEoOX0aUMO MOBBILIATH MO3HABATENBHYIO AKTUBHOCTH CTYIEHTOB, OpraHU3ys
CaMOCTOSITENIbHYIO Pa0OTy KaK HCCIIEI0BATEIbCKYIO TBOPUECKYIO JIEATEIbHOCTb.

Crnenyer ucnonb30BaTh KOMIUIEKC HHHOBALIMOHHBIX METO/I0B aKTUBHOI'O OOYU€HUs, BKIIIO-
Yaromuii B ceos:

- CO37aHKE MPOOJEMHBIX CUTyallMi ¢ MOKa3aTeJIbHBIM PELICHHEM IpoOJeMbl NMpenojaBa-
TelneM U 0e3 HeTO;

- CaMOCTOSITEJIbHYIO TOUCKOBYIO J€ATENbHOCTb B PEIIEHUU MPo0JIeM, HalpaBisieMyto Ipe-
110/1aBaTeNEM;

- CaMOCTOSATEJIBHOE pPeLIeHHEe TPo0IeM CTYACHTaMH 110Jl KOHTPOJIEM IIPENOo1aBaTes.

Peanu3anys MHHOBAIIMOHHBIX METOJIOB O0YyYEHHS BO3MOKHA C MCIOJIB30BAHUEM CIEIyIO-
LIUX PHUEMOB:

- pacKpbITHE MPEINoIaBaTeIeM NPUYMH U XapaKTepa Heyjaad, BCTpEeUyarolmXxcs MMpu pelie-
HUU TIPOOJIEM;

- IEMOHCTpAIHS Pa3HBIX MOIX0/I0B K PEHICHUIO0 KOHKPETHOH MPOOIIeMBI,

- QaHAJIM3 MIOJYYEHHBIX PE3yJbTaTOB M OTHICKAHUE I'PAHUL] UX TPUMEHUMOCTH.

[Ipu mpoBeneHUN 3aKIHOYUTEIBLHOTO KOHTPOJI HEOOXOJUMO BBISIBUTH CTEHEHb IPABHIIb-
HOCTH, 00beMa, ITyOHHBI 3HaHUH, YMEHH, HaBBIKOB, MOJIYYE€HHBIX U U3YyYEHUU Kypca HapsdLy
C BBISIBJICHUEM CTENIEHH CAMOCTOSATEIBHOCTH B IPUMEHEHHUH MTOJTYYEHHbBIX 3HAHUM.

K MHTepaKTHBHBIM METOAAM, MCIIOJIB3YEMbIM MIPHU U3YUYECHUH AUCUUILUIUHBI « OCHOBBI MPO-
SKTHPOBAHMs MPOKATHBIX IIEXOB», OTHOCATCS: UCMoyb30Banue KommbioTepHbix CAD/CAE mpo-
rpamMmM, pa300p KOHKPETHBIX CUTyalluii B COYETAHUHU C BHEAYIUTOPHOI paboToi C 1enbio op-
MHPOBAaHUS U pa3BUTUA NPO(decCHOHAIBHBIX HaBBIKOB oOydaromuxcs. [lepenaya HeoOX0AUMBIX
TEOPETUYECKUX 3HAHUN MPOUCXOIUT C UCIIOJIb30BaHUEM MYJIbTUMEAUHHOTO 000pyIOBaHMSL.

6 YueOHO-MeTOAMYECKOE 0OOeciedeHHe CAMOCTOATEIbHOIH PadoThl 00y4aI0IINXCSA

[To mucummumae «OCHOBBI MPOSKTHPOBAHMS MPOKATHBIX IIEXOB» MPEAYCMOTPEHA ayu-
TOpHasi U BHEAyIUTOPHAs caMOCTosATeNbHas paboTa oOywaromuxcs. CamocrodrenbHas padboTa
CTY/ICHTOB TIPEATIONaraeT BBIIOJHEHUE MPOrPaMMBbl CAMOCTOSTEIBHON PaOOThI, CAaMOCTOATEb-
HOE€ U3YyYEHHE TEM U 3aJJaHUi MO JUCLUIUINHE.

AyIuTOpHAs CaMOCTOSITeIbHASE paboTa CTYACHTOB MPEATOIaraeT o0CyKIeHHEe TeM U 3a]1a-
HUI 110 MJIaHy 3aHATUS Ha IPAKTHYECKUX 3aHATHUIX.

1. Tema: O0neM u comepxkanue kypca. CBsi3b €ro ¢ APyruMHU TUCUUTUTMHAMU

Bonpoce! ajs1 00CyKIeHUA

Yro Takoe riaBHas JUHMSA OpokaTHOTO ctaHa? IlepeuricinTe OCHOBHBIE Y3IIbI, OTHOCSIINE-
csl K mepeaaTouHbiM Mexanu3smaM. KakoBo ux HazHauenue? IlpuBennTte cxembl INIaBHBIX JIMHUN
C OOIIMM M MHIUBHIyaTbHBIM IPUBOJOM padO4MX BajaKoB. KakoBbI mpenMymiecTBa U HEAOCTAT-
KM Ka)KJJOM U3 3TUX CXeM?

2. Tema: TexHOJIOIMYECKHE OCHOBBI IPOEKTUPOBAHUS IPOKATHBIX LIEXOB

Bonpocs! a5t 00cyKIeHuUs

TexHonornueckrne OCHOBbI MPOEKTUPOBAHUS IPOKATHBIX 11€X0B. MecTO NpOKaTHOro 1exa
B METAJUIyprMYECKOM IPEJIPUATHH U €ro B3aUMOCBSA3b C JPYTUMH Ipou3BoacTBaMu. Cxema
TEXHOJIOIMYECKOIo IpoLecca MPOU3BOACTBAa MPOAYKIMM B IPOKATHBIX LiexaXx. CopTaMeHT uc-
XOIHBIX 3arOTOBOK M IOoTOBbIX M3jenuid. llenun 3apaum npoexkrtupoBanus. Ilopsaok npoektupo-
BaHUA MCTAJUTYPru4€CKuUxX 3aBOJJOB U LICXOB.



3. Tema: VcxoaHble JaHHBIE AJI IPOEKTUPOBAHUS

Bonpocsl a5t 00cyKIeHus:

Hcxonnble naHHblE Uil IPOEKTUPOBAHMA. 3aJaud PEKOHCTPYKLUU WM HOBOTO CTPOM-
TeNbCTBA. TEeXHUYECKHE YCIOBHSI Ha CTPOUTENbHble MaTepuaibl. [lnomanka cTpouTenbcTBa.
TexHnuyeckue ycinoBus Ha NOJKIIOUEHHS K CETSIM 3HEProHOCcUTeNeH. TeXHOIO0rus Mponu3BOJICTBA.
[ToTpeOHbIe YHEPTOPECYPCHI.

4. Tema: TeXHUKO-KOHOMHYECKOE 0OOCHOBAHHE MTPOEKTa MPOKATHOTO Iiexa (2 yaca)

Bonpocsl ai1st 00cyKIeHust

Lenu u 3agaun npoekTupoBaHus. [IopsIok MPOEKTUPOBAHUS METAJUTYPTHYECKUX 3aBOJIOB
U 11eX0B. MecTo MPOKAaTHOTO IeXa B METALUTyprU4eCKOM MPEANPHITHN M €ro B3aUMOCBA3b C
IpYrMMH TMpou3BojcTBaMU. CxeMa TEXHOJIOTHMUYECKOro IMpolecca MPOU3BOACTBA MPOAYKIUHU B
MpOKaTHBIX IexaxX. COpTaMeHT MCXOAHBIX 3arOTOBOK M TOTOBBIX M3aenuil. CoctaB pabouyeii 1o-
kymeHTauuu. CTpyKTypa MPOEKTHOU OpraHu3allvu.

5. Tema: OmnpeseneHre MPOU3BOIUTEILHOCTH MPOKATHOTO cTaHa (2 yaca)

Bonpocsl 11st 00cyKIeHust

OnpeneneHue NPOU3BOIUTEIHHOCTH MMPOKATHOTO CTaHA. Y CTAHOBIIEHHE MacChl M pa3MepOB
MCXO/IHBIX 3arOTOBOK. PacdeTr mpormycKkHO# crOCOOHOCTH M ONpeAesieHUe 3arpy3Ku MPOKATHOTO
CTaHa.

3amaua Nel: Onpedenumsv pazmepuvl u Koauwecmeo mpedyemvix cisnbos, 0becnedusanuux
MAKCUMATILHYIO NPOU3BOOUMENbHOCMb MOJIcmoaucmogoeo cmana 5000 u munumanvHulill pac-
X00Hb1l Ko Puyuenm 1,087 npu uzeomosnienuu napmuu aucmos oouum eecom 100 m u pas-
mepom nucmog 18x1750% 12000 mm, eciu 0onyck Ha eeruyuny 3axkaza cocmasusiem £5%.

6. Tema: OnpesiesieHUe MPOU3BOAUTEILHOCTH MPOKATHOTO Iiexa (2 yaca)

Bonpocs! 15t 00cyKIeHuUs

Bri6op BcmoMorarenbHOro 000pyIOBaHMs MPOKATHBIX 1eX0B. CKIIaabl U pacyeT UX IUIO-
maau. Beibop mogbeMHO-TpaHCTIOpTHOTO 000pya0BaHUs. MeToauKa pacueTa MpOH3BOIUTEIb-
HOCTH MPOKATHOTO IeXa.

3amaua Ne2: Paccuumamo pasmepuvl X0100ULbHUKA O MOJICMOIUCTIOB020 NPOKAMHO20

cmaua co cpedreti npouzgooumenvrocmvio 400 m/uac npu oxnaxicoeHuu packamos moauuHol
h=27 mm, wupunoti 3000 mm u onunoii 52 m ¢ memnepamypor t1=1000°C 0o t2=100°C, eciu
paccmosnue mexncoy packamamu Ha xon00unvhuxe cocmasisiem 300 mm, a pems oxaaxcoenus T
onpeoensemcs no gopmyne: 1=280n(Igti-Igty).

3amaua Ne3. Onpeodenums 4ucio 2unbOMUHHbIX HONMCHUY Ol NOPE3KU pACKAMO8 pazme-
pamu 8x2000%14500 mm na aucmor pasmepamu 8*2000%6000 mm co ckopocmowio 120 packa-
MO8 8 4ac, eciu HOMCHUYbl mocym odenams 12 pe3oe 6 MuHymy, oOpe3b nepeoHe2o u 3a0He20
Konyos cocmasnsiem 2500 mm, 8pems yCmarHo8KU packama nepeo pesKoll pasHo 4 cex., epems
nepemeweHuss packama OJia GbINOJHEHUsL 00HO20 pe3a PasHo 3 ceK., UHMeP8an mMexcoy nooayell
packamos ons pe3ku pasen 12 cex.

7. Tema: OnpeziesieHre pacxoia 3JICKTPOIHEPTHH, TOILIHBA, BOIbI, IIapa, BO3/1yXa, BAJIIKOB, CMa-
30YHBIX MAaTEPUasoOB U T.1I. (2 yaca)
Bonpocs! aJ1st 00cyKIeHus
Meronuka onpeaeneHus: pacxoia MISKTPOIHEPTUuH, TOIUIMBA, BOABI, 1apa, BO3/ayXa, Ball-
KOB, CMa304HBIX MAaTEPHAJIOB H T.II.

8. Tema: PazpaboTka kOMOHOBKH mpokatHoro 1exa (5,9 yaca)
Bonpocsl aJ1s1 00cyKIeHUs
OmnpeneneHre MPOU3BOACTBEHHON MPOrpaMMbI MPOKATHOTO Iiexa. BeIOOp TeXHOIOTHYe-
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CKOHM CcXeMbI MPOU3BOJICTBA W THIA MPOKATHOTO cTaHa. Pa3paboTka KOMIOHOBKH MPOKATHOTO
nexa. [Inomanka ctpoutenscTBa. TeXHUYECKUE YCIIOBUS HA MOJKITIOUCHUS K CETSIM SHEPTOHOCH-
TeJen.

3amada Ned: Onpedenumsv onuny npomexcymounoeo poaveanea LIICITI 2000, eciu 6 kaue-
cmee UCXOOHOU 3a20MO8KU npumensemcs cisad ceyenuem 250%1850 mm u maccou 30 m, a npo-
Kamka 6 4epHos8oll epynne, cocmoswell uz 6 xiemet, 6e0emcs ¢ eOUHUYHbIMU 0O0HCAMUAMU NO
25%.

3anaya No5: [Ipeonoscums meponpuamus OJisi peKOHCMPYKYUU UUPOKONOIOCHO20 CMAHA
2opAyell NPOKAmMKU, eciu 8 Kaiecmeae UCXOOHOU 3a20MO6KU NIAHUPYEemCcs UCNONb308aMb CAAObL
Makcumanvrou maccou 45 monun emecmo 30 monH.

3anaua Ne6: Onpederums mpedyemoe Koauvecmeo Kiemel HenpepvléHOU YUCMOBOU 2Py h-
not LLICITI, eciu ckopocmv npokamku 6 nepeoil Kiemu cocmasisem 1 m/c, a 6 nocieoneu — 15
m/c. Obocamue 6 kaxcoou kiemu cocmasnsem 30%, koneunvie pazmepol nosocol 2,0x1850 mm.
Onpedenums maccy pyioHa, eciu pems CMOMKU COCMAsaem 00Ha MUHYMA.

3amaua No7: Onpedenumsv Onuny yuacmra oxaadxcoenust LIICITI 2000, ecau nonoca pas-

mepamu 2,0x1850 mm cmamuvieaemces 6 pynon maccou 30 m 3a 00OHy Munymy Oe3 ycKopeHus, d
memnepamypa navana oxaaxcoenus cocmasnsem 800 °C, memnepamypa xouya oxnaxicoenus
650 °C, ckopocme oxnaxncoenus 25 °C/e.

3ajaHue HA KOHTPOJIBLHYIO padoTy:

Bb10paTh TEXHOIOTMYECKYIO CXEMY IPOU3BOJCTBA M TUI POKAaTHOro cTaHa. Pa3paborarh
KOMITOHOBKY MpOKaTHOro Iexa. Onpeaenuts Npou3BOAUTEIBHOCTh MPOoKaTHOTO cTana. Omnpese-
JUTh IPOU3BOJCTBEHHYIO IPOrpaMMy MIPOKATHOIO IieXa. BBIMONHNUTE UepTeku MIaHa U pa3pesa
MPOKATHOTO IIeXa C MPUMEHEHHEM COBPEMEHHBIX CPEJCTB aBTOMATU3MPOBAHHOTO reoMeTpuye-
ckoro npoektrpoBanus (CAD-cuctem).
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7 OIIeHO'leIe cpeacrBa Jist IPOBEACHUSA l'[pOMQ)KyTO'lHOﬁ arreCcraunum

HpOMe)KyTO‘-IHa}I arrecTanusa UMECT LCIIbIO ONMPCACINUTD CTCIICHD JOCTUKCHHUA 3allNIAHUPOBAHHBIX PE3YJIbTATOB O6yLICHI/I${ IO JUCHUIIIINHEC «OCHOBBI IMPOCK-

TUPOBAHUS MPOKATHBIX IIEXOB» U MIPOBOAUTCS B POpME KOHTPOJIBHOU pabOThl U IK3aMEHa.

a) HJIaHI/IpyeMI)Ie pe3yJbTaThbl 06yqe}mﬂ H OICHOYHBIC CPEeACTBA NJIA IIPOBECACHUS l'lpOMC?KyTO'lHOﬁ aTTecTalum.

CrpyKTypHBII
JJIEMEHT
KOMIETEHIIMH

[Tnanupyemplie pe3ybTaThl 00yICHUS

OueHouHbIE Cpe/ICTBa

[1K-3: TOTOBHOCTBIO HCIIOJIB30BaTh (PU3MKO-MATEeMAaTHUECKUIN amapar i PelIeHus 3a1a4, BOZHUKAIOIIUX B X0/I€ MPO(heCcCHOHATBHON 1eATEIbHOCTH

3HaThb COBPEMEHHBIE CpEACTBAa AaBTOMATU3UPOBAHHOIO TIE€OMETPHUUYECKOro | Teopemuueckue 60npocyi:
npoekTupoBanus (CAD), a Takke CHCTCMbI aBTOMATH3ALMH MHAC-| ] Kakue COBpPEMEHHBIE cpeacTBa aBTOMaTU3UPOBAHHOTO
HepHbIX pacu€Tos (CAE); npoektupoBanus (CAD/CAE) Bbl 3HaeTe?
METOJIMKY BBITIONHEHHs YEPTEKEH TIIaHa U pa3pe3a NPOKATHOTO IeXa | 2 Kakpe THIBI MPOCKTOB METATYPrHYCCKHX IPEIIPHSITHHA BB
C IPUMEHEHHEM COBPEMEHHBIX CPEACTB aBTOMATU3UPOBAHHOIO I€O- 3HaeTe?
MeTpuueckoro npoexruposanus (CAD-cuctem); 3. KakoB o0muii mNOpSAOK TPOCKTUPOBAHHS METAJUTYPTHUECKUX
NPUHINIBI CO3AAHUS TPOCKTHON U pabouel JOKyMEHTaluu MPEANPUSTHIL?
4. Craauu NpoeKTUPOBAHUS.
5. Urto sBusdercss OCHOBHOM 3ajayeil TEXHUKO-3KOHOMHUYECKOIO
000CHOBaHMs MPOEKTUPOBaHMs IpoKaTHOro 1exa? KakoB nmopsaok
BBIIIOJIHEHUSI TEXHUKO-3KOHOMHYECKOTO 00OCHOBAHUS?
6. UYro Takoe TexHWueckuii mpoekr? YUrto Takoe pabodas
JOKymMeHTanus?
7. Kakue TpeOoBaHMs MPEIBIBISIOTCS K CTPOUTEIBLHOM TUTOIIAIKE?
8. KakoBa MeToJuka BBINOJIHEHHMs 4YepTexell IulaHa U paspesa
MIPOKATHOTO 11eXa?
Ymets COBEpPILEHCTBOBaTh KOHCTPYKIIMIO U XapaKTePUCTUKU 000pynoBanus | [Ipakmuueckue 3a0anusi:

IIPOKATHBIX LIEXOB C IPUMEHEHUEM COBPEMEHHBIX CPEACTB aBTOMATHU-
3UPOBAHHOTO reomerpuieckoro mpoektupoBanus (CAD), a Taxxke
CUCTEM aBTOMaTH3aLMu UHKeHEpHbIX pacuéToB (CAE)

BbInmoaHUTh YepTeku II1aHa U pa3pe3a MPOKaTHOIO 1ieXa ¢ MPUMEHEHH-
€M COBPEMEHHBIX CPEJCTB aBTOMATHU3UPOBAHHOTO T€OMETPUYECKOTO
npoekrupoBanus (CAD-cucrem).




CtpyKTypHBII

AIIEMEHT [Tnanupyemble pe3ynbTaThl 00yUeHHUS OneHouHble CpeicTBA
KOMIIETEHINH
Bnanets HaBbIKAMU TPOEKTUPOBAHUS U pacyera OOOpYIAOBaHUS MNPOKATHBIX | [Ipakmuueckue 3a0aHus.

LIEXOB B COOTBETCTBUU C PEATU3YEMbIM TEXHOJIOTMUYECKUM IOTOKOM,
HaBbIKAMU O00OCHOBaHUS MPOBEACHHS MEPOIPHUATHIA MO PEKOHCTPYK-
MU U MOJIEpPHU3ALIUK 000pPYIOBaHUS MPOKATHBIX IIEXOB C MPUMEHE-
HUEM COBPEMEHHBIX CPEACTB aBTOMAaTU3UPOBAHHOIO F€OMETPUYECKO-
ro npoektupoBanusi (CAD), a Taxke CUCTEM aBTOMATU3AIMKM HHXKE-
HepHbIX pacuéroB (CAE)

3amaua Nel: Onpedenums pazmepvl u Koauuecmeo mpedyembvix
cn008, 0becneuusauwux MaxKCUMAaibHyl0 NpouU3800UmMenIbHOCMs moJl-
cmoaucmogozo cmana 5000 u MuHUMANLHBIL PACXOOHbIL KOIPPuyu-
enm 1,087 npu uzeomoesnenuu napmuu aucmos oouum eecom 100 m u
pasmepom aucmos 181750 x12000 mm, eciu 0Onyck Ha 6eiuyuHy 3a-
Kaza cocmaensem +5%.

3anaua Ne2: Paccuumams pasmepsl X0100UNbHUKA OISl MOACMO-
JIUCMOB020 NPOKAMHO20 CMAHA CO CpeoHel NpPoU3800UMENbHOCHbIO
400 m/uac npu oxnaxcoenuu packamos moawunot =27 mm, wupunou
3000 mm u onunoti 52 m ¢ memnepamypuor 11=1000°C oo t12=100°C, eciu
paccmosnue MexHcoy packamamu Ha XOA00UTNbHUKE COCMAasisem
300 mm, a epemsa oxnaxcoenus T onpedensemci no gopmyne:
7=280h(Igt:-lgt2).
3anmaua Ne3. Onpedenums uucio eunbOMUHHbIX HONCHUY O NO-

pesku packamog pasmepamu 8 x2000% 14500 mm na rucmol pazmepamu
8x2000%6000 mm co ckopocmbio 120 packamos 6 yac, eciu HOMCHUYbBL
mozym Oenams 12 pe3oe 6 munymy, oopesb nepeoHe2o u 3a0He20 KOH-
yos cocmasasem 2500 mm, 8pemsi ycmano6Ku packama nepeo pe3Koti
pasHo 4 cex., epems nepemewieHus packama Oas GblNOJIHEHUsI 0OHO20
pe3a pasHo 3 cek., UHMep8al Mexcoy nooadel packamos OJjisi pe3Ku pa-
6en 12 cexk.

3amaua Ned: Onpedenumv OnuHYy NPOMENCYMOUHO20 POJTbeAHSA
HICTTI 2000, eciu 6 xawecmee UCXOOHOU 3A20MOBKU NPUMEHAEMCs
cna6 ceuenuem 250%1850 mm u maccou 30 m, a npokamka 6 4epHoBoll
epynne, cocmosawel uz 6 kiemetl, edemcs ¢ eOUHUYHbIMU 00IHCAMUAMU
no 25%.

3amaua Ne5: [lpeonooswcumv meponpusmus Onsl peKOHCMPYKYUU
WUPOKONOJIOCHO20 CIMAHA 20pAYell NPOKAMKU, ecliu 8 Kaiecmsae Ucxoo-
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CtpyKTypHBII
AIIEMEHT
KOMIIETEHIINU

[Tnanupyembie pe3ynbTaThl 00yUCHUS

OneHouHble CpeicTBA

HOU 3a20MOBKU NJAHUPYEmCsl UCNONIb308AMb  CA0bl MAKCUMATILHOU
maccou 45 monn emecmo 30 moHH.

3agaua Ne6: Onpedenumsv mpedyemoe Koauuecmeo Kiemel He-
npepuisnoti yucmosou epynnvl LIICITI, ecnu ckxopocmv npoxkamku 6
nepeotl kniemu cocmasasiem 1 m/c, a 6 nocreoneu — 15 m/c. Obocamue 6
Kadcoou knemu cocmaegniem 30%, KOHeuHble pazmepvl NOJIOCH
2,0x1850 mm. Onpeoderumv maccy pyioHa, eciu 8pems CMOMKU CO-
cmaensaem 0OHa MUHyma.

3amaya Ne7: Onpedenums Onuny yyacmxa oxiaadxcoenus LLICITI
2000, ecau nonoca pazmepamu 2,0x1850 mm cmamuvieaemcs 8 pyioH
maccou 30 m 3a 00Ky MuHymy 6e3 YCKOpeHUs, a memnepamypa Havaia
oxnaxcoenus cocmasasiem 800 °C, memnepamypa xonya oxnasjicoenus
650 °C, ckopocmo oxnaxcoenus 25 °C/e.

JIIK-1: ctocoGHOCTHIO 000CHOBBIBATH BEIOOP 000PYAOBAHUS ISl OCYILIECTBICHUS TEXHOJIOTMYECKUX POLIECCOB

3HaTh

HAa3HA4YCHHUEC MAIIHMH M arperatoB IMNPOKATHBIX IEXOB, B3aMMOCBA3b
TEXHUYECKHX XapaKTePUCTUK OOOpPYIOBAHUS C TEXHOJIOTHMYECKUMHU
BO3MOYKHOCTSIMH OCYIIECTBIISIEMBIX TPOIIECCOB;

KOHCTPYKLMIO MAIlIMH U arperaToB NPOKaTHbIX I[EXOB;

HOPSIZIOK pa3pabOTKH, YTBEP)KACHUS, COTJIACOBAHMSA, a TAKXKE COCTAB
1 00beM IIPOEKTHO-CMETHOM JIOKyMEHTALINY;

CHOCOOBI PEKOHCTPYKIUH O0OpYAOBaHHUS U OOBEKTOB IMPOU3BOJI-
CTBCHHOI'O Ha3HAYCHUA

Teopemuqecmte eonpocsl.

1. B uyem cocrour  oOmmii  HOPSAJOK  MPOEKTUPOBAHMS
METAJUTyprUYECKUX TPeANPUITHIA?

2. Kakme cCymecTtBylOT THIBI  TPOEKTOB  METaJUTyprHYECKUX

OpeanpusTHA?

Yro Takoe reHepabHBIN TIaH?

HaszoBute MeTo/1bl MPOEKTUPOBAHUS I'€HEPAJIbHBIX IIJIAHOB

Ha3zoBuTe npuHIMIIBI IPOEKTUPOBAHUS I'€HEPAIIbHBIX IIIIAHOB

B yem 3akirouaroTcsi 0COOEHHOCTH MPOECKTHPOBAHUS MPOKATHBIX

LIEXOB?

CrpoutenbHas IIIoImaaKa, TpeOOBaHUS K HEH U MOPSAI0K BHIOODA.

Omnummre mpoucccC MpOCKTUPOBAHUA METAJLTYPIrHYCCKOI'O 00BeKTa

©o ok w

o N

Ha IpUMepe MPOKATHOIO 1exa.
9. KommnonoBka 000pynOBaHHs, COOPYXKECHHMH H KOMMYHHKAIHA
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CtpyKTypHBII

OneHouHble CpeicTBA

AIIEMEHT [Tnanupyemble pe3ynbTaThl 00yUeHHUS
KOMIIETEHINH
MIPOKATHBIX LIEXOB.
10. Yto BxoauT B paboOuyr0 JOKYMEHTAIMIO HAa CTPOMTENIBCTBO Iiexa
(pabounii mpoekT)?
YmMmerb OTIpEeACIATh MOPSAOK pa3paboTKU, YTBEPHKIEHHUS, COIJIACOBAHUS, a
TaK)Xe COCTaB U 00BEM HpOGKTHO-CMeTHOfI JOKYMCHTAIUU, Hpakmuttecxue 3a0aHus:
OPraHMU30BaTh MPOLECC COCTABICHUS TEXHUYCCKHUX 3alaHUH Ha MPO- Pa3pabotaiite TexHMUYECKOE 3aJaHUE HAa W3TOTOBJIEHHE U MOCTaB-
€KTUPOBaHUE 00OPYN0BaHHsA, IPOECKTUPOBAHUE M(UIM) PEKOHCTPYK- | Ky HPOKATHOIO CTAaHA.
IIUI0 0OBEKTOB MPOU3BOACTBEHHOI'O HA3HAYCHHUS
Bnanerts HaBBIKAMHU BBIOOpA W HAa3HAUEHHsSI OCHOBHBIX AJIEMEHTOB 000pYI0Ba-

HUSI, HAaBBIKAMU KOMITOHOBKH OCHOBHOT'O M BCIIOMOT'aTEJIFHOTO 000-
pyAOBaHUS IPOKATHBIX LIEXOB;

pa3paboTKH, YTBEPXKICHHS, COTJIACOBAHHS, a TAKXKE OIPEACTICHUS
cocTaBa 1 00beMa MPOSKTHO-CMETHON JIOKyMEHTAIINH;

pa3paboTKM TEXHUYECKUX M KOMMEPUYECKHX IPEIUIOKEHHH Ha MO-
CTaBKY 000pYyJJOBaHMsI

Ipakmuueckue 3a0anus.

CocraBbTe KOMMCPYCCKOC NPCIIOKCHHUE HA ITOCTABKY ITPOKATHOI'O CTa-
Ha.
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0) Ilopsinok mnpoBefeHHMs] NMPOMEKYTOYHOH aTTeCTAMM, NMOKA3aTeJd W KPUTEPUH
OLlCHMBAHMUS:

HpOMe)KYTO‘-IHaSI aTrecrauud 110 JUCHUIIIIMHC «OCHOBBI IMPOCKTUPOBAHHUA MPOKATHBIX ILIC-
XOB» BKJIIOUAET TEOPETUYECKHE BOIPOCHI, MTO3BOJISAIONINE OLIEHUTh YPOBEHb YCBOEHUS 00ydaro-
IIMMUCS 3HaHUH, U MIPaKTUYECKUE 3a]aHNs, BBIABISAIONINE CTENIEHb C(POPMHUPOBAHHOCTH YMEHHM
Y BIIAJICHUH, ¥ TIPOBOAUTCS B (hopMe IK3aMeHa.

DK3aMeH MO0 JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAMOHHBIM
OuseTaM, KaXXJbplil U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOIPOCA U OJHO MPAKTUYECKOE 3a-
JaHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA

— Ha OIICHKY «OTJUYHO» (5 0anaoB) — oOyJaronuiicss JEMOHCTPUPYET BHICOKUHA YPOBEHB
c(OpPMHPOBAHHOCTH KOMIIETEHIM, BCECTOPOHHEE, CUCTEMAaTHUECKOe U IIyOOKOe 3HaHHE y4eO-
HOTO MaTepuaia, CBOOOTHO BBIMOJHSCT MPAKTHUECKUE 3aJaHHs, CBOOOTHO OTEPHPYET 3HAHWMSI-
MU, YMEHUSMH, IPUMEHSET UX B CUTYAIMSIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIICHKY «Xopomo» (4 Oamra) — oOyJaroniuiicss JEMOHCTPUPYET CPEIHUN YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIIMIA: OCHOBHBIC 3HAHUs, YMEHHUSI OCBOEHBI, HO JOIMYCKAIOTCS He-
3HAYUTEIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYJHCHUS MPH aHAIUTHYECKUX OMNEpaIusIX, epeHoce
3HaHUI U yMEHUI HA HOBBIE, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OLICHKY «y/0BJIETBOPUTEIbHO» (3 Oanna) — o0yJaroIuiics JeMOHCTPHPYET OPOT0-
BB YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIMI: B X0¢ KOHTPOJIBHBIX MEPOIPUATUI JOITyCKa-
FOTCS OIMOKH, TIPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHHI, YMEHUH, HABBIKOB, 00yUJaOIIHICS
WCTIBITHIBAET 3HAUMUTENBHBIC 3aTPYJHEHHS TPU ONEPHUPOBAHUN 3HAHUSAMHU U YMEHUSMHU TIPH HX
MEPEHOCE HA HOBBIE CUTYaIUH.

— Ha OLICHKY «HEYJI0BJIeTBOPUTEIbHO» (2 Oayuta) — 00yyaroluiics JeMOHCTPUPYET 3HaA-
Hus He Oonee 20% TeopeTHUYECKOTro MaTepHana, I0MyCKaeT CYIIECTBEHHbIE OITMOKH, HE MOXET
MOKa3aTh WHTEIUICKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLEHKY «HeYyAOBJIeTBOpUTEJbHO» (1 Oayn) — oOyyaromuiicss He MOXKET MOKa3aTh
3HaHUS Ha YPOBHE BOCTIPOM3BENEHUS M OOBSCHEHHs WHPOPMAIINU, HE MOXKET MOKa3aTh MHTEJ-
JICKTyaJIbHbIC HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

Ilokazamenu u Kpumepuu OUeHUBAHUA KOHMPOIbHOU PAOOMbL .

— Ha OIICHKY «OTJIMYHO» (5 6ayioB) — paOoTa BBHIIOJIHEHA B COOTBETCTBUM C 3aJaHHUEM,
oOydJaronuiicss o0JagaeT HaBBIKAMH Pa3pabOTKH KOMIIOHOBKH MPOKATHOTO 11€Xa, OMpPeIesICHHUs
MIPOU3BOIUTENIFHOCTU MPOKATHOIO CTaHa, OMpeAeTeHUs MPOU3BOACTBEHHOW MpOrpaMMbl IpoO-
kaTHoro 1exa. OOydJaromnuiicss 00yazlaeT HaBBIKAMHU BBITIOJIHCHHSI YEPTEXKEH IJIaHA U paspesa
MIPOKATHOT'O L[€Xa ¢ MPUMEHEHHUEM COBPEMEHHBIX CPEJICTB aBTOMATH3MPOBAHHOIO reoMeTpuye-
ckoro npoektupoBanusi (CAD-cuctem). OOydaronuiicss IEMOHCTPUPYET BBICOKHE MHTEIUICKTY-
aJIbHBIE HaBBIKU PELICHUs IpoOJIeM 1 3a1a4, HaX0XKICHHsI YHUKAJIbHBIX OTBETOB K IpodsieMawm;

— Ha OILIEHKY «xopoIoy» (4 6amia) — paboTa BBIIOJTHEHA B COOTBETCTBUH C 3a/IaHUEM, 00Y-
yaromuiics o6agaeT HaBbIKaMU pa3pabOTKU KOMIIOHOBKHM IPOKATHOTO 11€Xa, ONpeIeIeHuUs Ipo-
W3BOJUTENILHOCTH MIPOKATHOTO CTaHa, OMpeesIeHUs] IPOU3BOJACTBEHHONW POrpaMMbl IPOKATHO-
ro uexa. IIpu sTom oOyyaromuiicst He 00J1afaeT HaBbIKAMHU BBIMIOJIHEHUS YepPTEKeil M1aHa u pas-
pe3a MPOKAaTHOro 1eXa ¢ MPUMEHEHHEM COBPEMEHHBIX CPEACTB aBTOMATHU3WPOBAHHOIO T'€OMET-
puueckoro npoektupoBanus (CAD-cucrem);

— Ha OIICHKY «YyJIOBJIETBOPHUTEIBbHO» (3 Oamia) — paboTa BBIIOTHEHA B COOTBETCTBUH C 3a-
JaHWEM, OOYYalOIIMKCS TMOKa3bIBACT 3HAHUS HA YPOBHE BOCHPOM3BEACHUS M OOBSCHEHMS WH-
(hopMaliiy, UHTEJUIEKTYyalbHbIE HaBBIKM PEIICHUS MPOCTHIX 3a7ad; MPU 3TOM O0yYaroIuiics He
o01ajaeT HaBbIKaMH pa3pabOTKH KOMIIOHOBKH MPOKATHOTO 1I€Xa, ONPEIeIICHUS] IPOU3BOIUTEIb-
HOCTH TPOKAaTHOTO CTaHa, OMpeesIeHUs MPOU3BOJCTBEHHOH MPOrpaMMbI IMPOKATHOTO IeXa.
OOyuaromnmiicss He 00JilaJjaeT HaBbIKAMH BBINOJIHEHHS YEpPTEeKEH IJIaHa M pa3pe3a MPOKATHOTO
1exa ¢ MPUMEHEHHEM COBPEMEHHBIX CPEJCTB aBTOMATHU3UPOBAHHOTO T'€OMETPUYECKOTO MPOECK-



tupoBanus (CAD-cuctem);

— Ha OICHKY «HEYIOBJIETBOPUTENBHO» (2 0ayura) — 3aJaHue TPEToAaBaTeNs BBITOTHEHO
YaCTUYHO, B MPOLECCE 3aLIUTHI pabOThl 00YYAIOIIUICS JOMYCKAeT CYILECTBEHHbIE OIIMOKH, HE
MOJKET [10Ka3aTh UHTEIUIEKTyalIbHbIE HABBIKU PELLIEHUs IOCTAaBICHHON 3ajauu;

— Ha OLIEHKY «HEYIOBJIEeTBOpUTENbHOY (1 6aymut) — 3aganue npenogaBaTesis BBITIOJHEHO Ya-
CTHYHO, OOYYArOIIUICS HE MOXKET BOCIIPOU3BECTH U OOBSICHUTH COJEpKAaHWE, HE MOXKET TOKa-
3aTh MHTEJUICKTYyalbHbIe HABBIKHM PELICHHs TOCTABICHHOM 3a]auu.

8 YuedHo-MeToAM4YecKoe M HHPOPMALIMOHHOE 00ecTevyeHne JTUCIUILTHHBI (MOTYJ1s1)

a) OcHoBHas JqUTEpaTypa:

1. benemto6ckmii, b.®. MamuHb! 1 arperaTsl A 00pabOTKH METAJUIOB AaBICHHEM : y4ueO-
Hoe nocobue / b.®. benemobckuii, A.A. I'epacumona, C.C. XmamkoBa. — Mocksa : MUCHUC,
2019. — 74 c. — ISBN 978-5-907061-95-8. — TexkcT : snekTpoHHbI // JIaHb : 3JIEKTPOHHO-
oubnmmoteunass cucrema. — https://e.lanbook.com/reader/book/129007/#1 (mata oGpamicHus:
25.09.2020). — Pesxum moctyma: Ajisi aBTOPH3. MMOJIb30BaTEICH.

0) JlonoJHUTeIbHAS JIUTEpATypa:

1. 306nuH, A.Jl. TexHomornyeckue OCHOBBI MPOEKTUPOBAHUS MPOKATHBIX KOMILJIEKCOB.
TexHoMOTHs IPON3BOACTBA OTACIBHBIX BHJIOB ITpoKarta : yuebHoe mocodbue / A.J[. 300uuH, H.A.
Unuenes. — Mocksa : MUCHUC, 2013. — 154 ¢. — ISBN 978-5-87623-651-7. — TekcT : naek-
TPOHHBIH // Jlanp : 3JIEKTPOHHO-OUOINOTEYHAS CUCTEMA. —
https://e.lanbook.com/reader/book/47420/#1 (mata oGpamienus: 25.09.2020). — Pexum gocty-
na: Uit aBTOPH3. TOJIb30BATENEH.

2. YnueneB, H.A. DkcruryaTanusi TEXHOJIOTUYECKOTO 000pyI0BaHUs : yueOHOe mocodue /
H.A. Unuenes, C.M. I'opbatiok. — Mocksa : MUCUC, 2015. — 35 ¢. — ISBN 978-5-87623-
896-2. — Texct: onekTpoHHbI / JlaHb : SIEKTPOHHO-OMONHMOTEYHAs cHUCTeMa. —
https://e.lanbook.com/reader/book/116899/#3 (nata obpamenus: 25.09.2020). — Pexum pocty-
ma: s aBTOPU3. OJIb30BaTENCH.

3. OCHOBBI METaJUTypru4ecKoro mpou3BojcTBa : yueOHHK / B.A. burees, K.H. Bnosus,

B.M. Konokonsies [u ap.] ; noa obmei penakuueit B.M. Konokonbiesa. — 2-e u3f., crep. —
Cankr-IletepOypr : Jlans, 2020. — 616 c¢. — ISBN 978-5-8114-4960-6. — Texkcr : 37eKTPOH-
HBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEYHAS cucrema. —

https://e.lanbook. com/reader/book/129223/#1 (mata oopamenus: 25.09.2020). — Pexxum gocty-
na: Juis aBTOPH3. M0JIb30BaTENEH.

4. Pynckoii, A.W. Teopust U TeXHOJOTUSI MPOKATHOTO MPOU3BOJICTBA : yueOHOe rnocodue /
AWM. Pynckoii, B.A. JIyneB. — 3-e u3a., crep. — Cankr-IlerepOypr : Jlans, 2020. — 528 c¢. —
ISBN 978-5-8114-4958-3. — Tekcrt : anmekTpoHHbIH // JlaHb : 37eKTpOHHO-OMOIMOTEYHAsT CH-
crema. — https://e.lanbook.com/reader/book/129221/#1 (nata oopamenus: 25.09.2020). — Pe-
UM JOCTYIA: IS aBTOPH3. TTOJIb30BATEICH.

B) MeToauyecKue yKazaHus:

1. Epemun A.B. Pacuer cTaHMH NpOKaTHBIX KieTel: MeTroauueckue ykazaHus Uil caMo-
CTOSITENBHOM paboThl Mo auctuiuinae «O6opynoBanue nexoB OMJl», BHITTOJIHEHUIO KYPCOBBIX U
JTUIUIOMHBIX paboT cTyneHTamu crnenuansHocTd 150106 ouHoi U 3a04yHON popMm 0OydeHHs. —
Maruautoropck: MI'TY um. I'.1. Hocosa, 2001. — 34 c.

2. Epemun A.B., Boponun b.W. Beibop u pacueT BalKkoB MPOKAaTHBIX CTaHOB: Metoanye-
CKHe yKazaHus 1o guctuiuuHe «O6opynoBanue nexoB OMJI», 1 CTyI€HTOB CIIEIIHAIIBHOCTH
150106 ounoit u 3a04yHO# (hopm 00yuenus. — Marauroropck: MI'TY um. I'.1. Hocoga, 2005. —
58c.
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r) Ilporpammuoe odecnieuenne 1 UHTEpHET-pecypenl:

Hawnmenosanue [10 Ne noroBopa CpoK JeicTBUs TUIIEH3UHI

MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
J-757-17 o1 27.06.2017 27.07.2018

MS Office 2007 Ne 135 o1 17.09.2007 Beccpouno

FAR Manager CcBOOOIHO 0eccpodHO
pacmpocTpaHseMoe

7Zip CBOOOTHO OeccpouHO
pacrnpocTpaHsieMoe

1. HanwonaneHas nHGpOPMAIMOHHO-aHATUTHYECKas: cucTeMa —Poccuiickuii MHIeKC Hayd-
Horo nutupoBanus (PMHLI). — URL: https://elibrary.ru/project risc.asp.
2. Tlouckosas cuctema Akanemust Google (Google Scholar). — URL.:

https://scholar.google.ru/.

3. Hudopmanmonnas cucteMa — EnuHOE OKHO 10CTyna K HHGOPMAIMOHHBIM peECypcam. —

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

4. ®denepanbHOE TOCYIAPCTBEHHOE OO0 KETHOE YupekaeHue «DenepaabHblii HHCTUTYT

MIPOMBIIICHHON cOOCTBEHHOCTHY. — Peskum noctyma: http://wwwil.fips.ru/.

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne TUCIUIIMHBI (MOTYJIs1)

MaTepI/IaHBHO'TeXHI/I‘{eCKOG obecneueHue JUCIHHUIIIIMHBI BKJIFOYACT:

Y4eOHbIe ayIUTOPUU TSl IPOBEJIC-
HUS 3aHATHH JIEKIIMOHHOT'O THIIA

Jlocka, MyIbpTUMEIUNHBIE CPEICTBA XPAaHEHHUs, IIepeaadn
U [pe/ICTaBIEeHUs] HH(POpMAaIHH.

Y4eOHble ayIUTOPUU JIJIsl IPOBEJIE-
HUS TPAKTUYECKUX 3aHSATHH, TPYII-
MOBbIX M WHAUBUIAYAJIbHBIX KOH-
CyJIbTallMid, TEKYLIEr0 KOHTPOJISA M
MIPOMEKYTOUYHON aTTECTAllUN

Jlocka, MynbTUMEIUUHBIN IIPOEKTOP, IKPAH

Y4eOHble ayaUTOPUH MAJIS BBIMOJ-
HCHHUSA KypCOBOI'O IIPOCKTUPOBAHNA,
MOMEIIEHUS Ui CaMOCTOSTEIbHON
paboThl 00yJArOIIIXCS

[TepconanbHble komnbloTepsl ¢ naketom MS Office, BbI-
xooM B VHTepHET u ¢ IOCTYNOM B 3JIEKTPOHHYIO WH-
(bopManoOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA

TTomereHust o1 caMOCTOSATEIbHOM
paboThI 00yJaOLTHXCS

[lepconanbhbpie KOMIIBIOTEPHI ¢ makeToM MS Office, BbI-
XonoM B HHTEpHET U ¢ AOCTYIIOM B 3JIEKTPOHHYIO HH-
dhopmMaImoHHO-00pa30BaTEbHYIO CPEy YHUBEPCUTETA

[Momenienne Ui XpaHEHUSI U TPO-
¢uIakTH4eckoro  00CITyKUBaHUS
y4eOHOTr0 000pYyTI0BaHUS

[xader g xpaHeHUs: y4eOHO-METOAUYECKON JTOKYMEH-
TalM, Y4eOHOro OOOpYAOBaHUS M y4eOHO-HATJISAHBIX
nocoOmil.
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