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1. LEJIM OCBOEHHS THCHHILTHHBI

Lleab ocBoeHMSt AMCUMIUTHHBI «OCO0SHHOCTH MPOCKTHPOBAHHS TEXHOJIOIHH M3TOTOBICHHA
3arOTOBOK» — MpPHOOpETeHHE YHHBEPCATbHBIX M 00LenpodeccHOHATbHBIX KOMIIETEHLHH,
npeaycmotpentbix TpedopanusmMu GI'OC BO. cBA3aHHbIX (GopMHpPOBAHHEM HHIKEHEPHBIX 3HAHUH H
HABBIKOB B 00.1aCTH MPOCKTHPOBAHHS H3rOTOBICHHA 3arOTOBOK.
3anaum:

[paBHIbHO HCTOIL30BATH COBPEMEHHBIC 3HAHMA U1 NPOCKTHPOBAHHA TEXHO.I0THIl M3rOTOBJIEHHS
OT/JAHBOK H no1y(adpHKaToB.

3HaTh COBPEMEHHbIE TSHACHIIMH Pa3BUTHS TEXHOJIOTHI MOTYyHYeHHs THTBIX 3ar0TOBOK; 0CcOOEHHOCTH
MEKOMEPaLHOHHBIX H MOATOTOBHTENBHBIX IPOLECCOB MPOH3BOJICTB: METOIMKH pacteTa THTHHKOBBIX
CHCTEM; OCHOBHBIE TeXHHUYECKHE CTAHIapThl OTPACIH.

VMeTh PACCUMTBIBATH JIUTHHKOBBIE CHCTEMBI M NPHOBLTH: HCIO/Ib30BATH (dyH1aMeHTaIbHbIE
oOUeHHKeHEPHbIE 3HAHMS: MPOSKTHPOBATH TEXHOIOTHYCCKHIT MPOLECC H3rOTOBICHHS JIHTHIX
3arOTOBOK.

B1a1eTh HABBIKAMH HCIOIb30BAHMS METOI0B H3TOTOBICHMS THTEHHBIX GopM.

2. MECTO JJHCHHUILINHBI B CTPYKTYPE ONOII

Jlncuunanna «OCo0eHHOCTH NPOEKTHPOBAHNS TEXHOIOTHH H3TOTOBICHHS 3ar0TOBOK» OTHOCHTCA K
yacTH. GOPMHPYEMOil YUaCTHHKAMH 00Pa30BaTeIbHBIX OTHOWCHHI.

3. [IJIAHHPYEMBIE PE3V.ILTATbI OBYUEHHS MO AHCHHTIIHHE
[lnanupyemble pe3y/IbTaTbl OOYYEHHS MO IHMCUMILTHHE, COOTHECCHHBIC C  MIAHHPYCMBIMH
pesyabratamu ocBoeHns OTTOIT (koMneTeHIMAMY H HHAHKATOPAMIl JOCTHIAKCHHSA KOMITETeH11H)

Mdopmupyembie [raHupyemble pesyibTaThl 00yUCHHA M0 AHCUHNANHHE, B 5 -
KOMMETEHLHH COOTBETCTBHM C HHAHKATOPOM AOCTHIKEHHSA KOMICTCHLIMH -
(KOO, cooepicaniie MHauKkaTop 10CTHAKEHHA KOMNETEHUNH | Pe3vibTaTbl 00yUeHHA 10 OLEeH
KOMREMeHyult) (KO0, COACPIHCAHUE NHOURGMOpPA) ' JAHCUHIIIHHE CReacTRg
VK-3. Cnocoden | YK-3.1. 3HaeT wmeTOIbl YnpasneHus W | 3HaeT METOIbl YMpaBieHN: Tectosbie
OPraHMIOBLIBATL M | OPraHN3aUNi KOMAHIHOI padoTi. OCHOBGI | W opraHu3aLmnm BOTIPOCHL.
PYKOBONHTL CTPATErHYECKOro  MIIAHHPOBaHHA  PAlUTHI | TEXHOJOTHYCCKHN NpaKTHYECKHE
| paoomﬁpxouamm. KOAZIEKTHBA T8 JOCTHAEHHA MOCTABNIEHHON | NPOLECCOB  H3rOTOBICHUA 3aganns
| BbLIPADATHLIBAA ueau 3ar0TOBOK
KOMaHIHVH
CTpaTerui s
A0CTHIREHUA
NOCTaBACHHOM uen
|
VK-3.2. ¥meeT pa3padaTsiBaTh KOMAHIHYIO | Ymeer paGotate B rpynne u TecToBblE
cTpaTeriio, OpraHu30BbLIBATH padoty I. Ha3Ha4aTh poau BOTIPOCHI,
KONJeKTHBa, pa3padaTeiBaThb MEPOMPHATHA | HCMONHUTENAM npH | MpakTHYECKHE
[0 JAMYHOCTHOMY., o0Opa3oBaTelbHOMY M | M3TOTOBICHHN 3arOTOBOK 3a1aHNs |
NpodIecCHOHATLHOMY POCTY. I
VK-3.3. Bnaneer HaBbikaMi noctanoski | Bnaneert HaBbIKAMH ‘
uean B YCIOBHAX  KOMaH10il  padoThi, | COCTAaBICHHA niaaLa
cnocodamu ynpasieHns KOMAHAHO{ | H3rOTOBAEHHA 3arOTOBOK
| paboToii B pelueHni MOCTABICHHLIN 3a1a4.
| HaBBIKAMI{ NPCONIOACHHA BOIHHKAIOULIX B
| KonnexTuBe  pasHoriacHil,  Cnopos M
KOH(IMKTOB Ha OCHOBE YyueTa MHTEPECOB |

BCEN CTOPOH.




[ NK-3.

CnocobeH
OCYLLeCTBNATD
aHanu3
TEXHO0MHIT
[IpOM3BOACTBA
MaTepHanos "
pa3padartbiBaTh
pekoMmeHaaun - 1o
cocTasy M cnocodam
00paboTkn
KOHCTPYKLHOHHBIX.
HHCTPYMEHTAbHBIX.
KOMMO3HUHOHHBIN W
HHBIX MaTepHanos ¢
UeNbI0  NOBbILLIEHHUSA

HOBbIX

LS

KOHKYPEHTOCNOCOOH
0CTH

[1K-3.1. 3HaeT peKoMeHIalL no cocTasy 1 " 3naer

xapakTepucnmn "

TecTOBbIE l

cnocobam  00pabOTKM  KOHCTPYKLMOHHBIX, | OTAHUHTEIbHbIE BOMPOCHI.
HHCTPYMEHTAIbHBIX, KOMMAO3HUHOHHBIN 1 | CMOCOGHOCTH  Pa3THUHbIX npakTH4ecKHe
HHBIX MATEPHANOB C LENbIO NOBLILISHIA UX | NPOrpecCHBHbIX  METOL0B 3a0aHHA
KOHKYPEHTOCNOCOOHOCTH | w3roToBIEHHA 3ArOTOBOK
|
|
|
|
|
|
|
|
|
MK-3.2. VmeeT aHaiu3upoBath aHHbIC O | Vmeer ananusupoeatb O TectoBble [
KHMUMECKOM  COCTaBe M CTPYKTYpE | XHMMHHECKOM cocraBe M BOTIPOCHI,
watepuaios, cnocodax ux GopmupoBanis. | cTpykType MaTepHanoB, | TNPaKTHUYECKHE
| VCTAHABANBATh CBA3b COCTABA. CTPYKTYPLI | criocotax X hopMHPOBAHHA 3a1aHuA

CBOTICTB MATEpPHAJIOB € TEXHOJAOTHYECRUMH
M JKCTIYATAUHOHHBIMH  CBOHCTBAMM:
pa3padaThiBaTh PEKOMEHIALMM N0 COCTABY
1 cnocodam 00padOoTKH KOHCTPYKUMOHHBIX. |
MHCTPYMEHTAIbHBIX,  KOMMOZHUHOHHBIN - H
HHBIX MATEPHATIOB C ‘

| TpH
WK

HCINOAb30BaAHUH

1010

HHOTO MeToaa

| H3rOTOB/1EHHA 3ar0TOBOK

MNK-3.3. Bnaneet Hasbikami | Baaneet HaBblKAMH

MATEMaTH4ECKOr0 MOIENHPOBAHIA COCTABA | NPOrHO3HPOBAHNA

MaTepHasios, KOMIIEKCa duanKo- | noayueHns  ONpeaencHHbBIX

\EeXAHHUECKHX CBOMCTB M MX METON0B | CTPYKTYPH M CBOWCTB

HCCe10BaHNA u3aeamni npH

MCTIO/IL30BAHMH

| (ropMHpOBAHHA npu

TOr0  HIH

| | HCNOAB30BAHHH

HMHOTO MeTOaa W3TOTOBACHHA

npoLeccos 1
NpOH3BOACTE B
obnacTH
MatepHanoseleHHA
W TEXHOIO0IHH
MarepHanos

npowssoacTsa H 00paboOTOK MartepHanos,
BKIIOYARA HeHCnpaBHOCTH 000pYA0BaHNA

TEXHONOTHH
otansok 1 nonyhadpukaTos

NpoN3BOIACTBA

npu MpHMEHEHHH
NPOrpecCHBHBIX TeXHOOOIHil
MK-8.3. Bnaaneer cnocoOHOCTLIO | Baaneer cnoco0OHOCTLID
OCYLLECTBASET METOAMYECKOE obGecneueHie | paspadartuiBaTh KapThl
‘ pa3paboTKH. CONPOBOWKICHNA I MHTErpaunm | TeXHOJOTHHECKHX
TeXHOJOTHYECKIX NpOLECCOB W | npoueccos "
| NpoON3BOACTE B 00NACTH MaTepHaTOBeICHNA | MEKONEPAUHOHHBIX

| 11 TEXHOIOTHIN MATEPUATIOB

nepeaenos

| 3aroTOBOK ;‘
[K-8. Cnocoden | 1K-8.1. 3naeT OCHOBHbIE PEKOMEHIALINN 11O | uaet OCHOBHbIZ TecToBbie
0CY LIECTBAATE MeTOaHYeCKOMY 0becneueH o pa3palOTKH, | TEXHOJIOTHHECKHE MpoLecchl BOMPOCHI,
METOIHYECKDE | COMPOBOAIEHNA H WHTErpauMy | H3rOTOBICHHA 3arOTOBOK NpakTHYeCcKne
obecnevenne TEXHOIOMHYECKHN MpOUECCOB H 3azaHus |
pa3paboTKH. NpoH3BOACTB B 001aCTH MaTepHalloBeleHNA !
CONPOBOKIAEHHA W | W TEXHOJIOTHH MaTepHaNoB |
HHTErpauH1 [MK-8.2. Ywmeer ApOrHO3HPOBaThL l Yueer MpPOrHO3HPOBaTH
TeXHOTOFMUECKHX | BO3MOWHbIE  HApYLICHHA TEXHOAOTHH | BOIMOKHBIC HapylWeHHA




4. OBBEM U CTPYKTYPA JIMCHUTLTHHDBI

Tpya0eMKOCTb AUCLHILTHHDI cocrtapaser 4 3auer

TemaTHUeCKII ML 1aH
dopma odyuenns — OUHO-3204HAH

HBIX ediHHLBL 144 yaca

. =

KouTtakTHas padora

\ ‘ 00y HaloLLMXCA
‘ | ¢ MeaarorM4ecKum ‘
& |l a0OTHHKON '
L 2 oo . 2 dopwmbl
| | & | = = | = | 2 | Tekyulero KOHTPOIS
ol O = e | 2 E : ‘
' = 2 : 5|3 S = CrEBaeMOCTH,
‘ Ne HaumeHoBaHHe TeM W/ 3 5 | \ =| ¢|8 |&EB y
| T ‘ b = = 2|23 8¢ thopma |
o pa3ieioB/TeM AHCUHIIHHDI ' 3 =1 =| T ‘ 515§ 58 npovexyrounoii |
ol 5| 5| 2| z|& 2‘ 2 MRS
| | | 5 E‘ | £Z|5§ = i aTTecTaLMy '
| | 21 8 8| BE{THS | (mocem |
| =] 2| E|le§” (no cesecmpam)
| | E| E|&9 |
| = 2 =3 [
| | 2| €| | |
| | | —_ | -~ | =
| L — I
_ |§33e:1eﬂne. o 3 |14 5 | | | 20 |
[eopus IHTEHHOI (OPMbI | | | _ , i
[ C 3| ' ‘ |
oBpemerHbie (POPMOBOHHBIC 3 il = | &
| 2. | pe! dop | 5-6 | 2 ‘ | peiiTHHI-KOHTPOb |
|~ | marepua/ibl H CMECH | | . | | |
I e 1 T
"OcobennocTn npoekTHpoBarus | 3 | l |
3 TEXHOJIOTHYECKHX MPOLECCOB | 11- ‘ 5 | 10 ‘ PeiTHHI-KOHTPOIb 2
" | u3roToBIEHHA OTIMBOK, ‘ 12 | ‘ peiiTHHI-KOHTPOIb 3
L auTelinbIX GOpM 1 cTepiKHEH | || [ j |
‘ ' [NporpeccuBHas TEXHOI0MHA 13 s ' | ‘ 79 ‘
¢ D= | |
| 4. | W3rOTOBICHHS THTEiHBIX GOpM H 18 2 | | ! ‘ |
” |
| CTEpKHER , | | , '_ |
| Beero 3a 3 cemecTp: | 3 18 | 8| 10 | | 99 l JaueT ¢ OUSHKOI i
l_Hu:lulme g ancunnande KIVKP | ' | II I| | 2 J
MToro no AucumMmnauHe: | 3| 18 | 8| 10 | 'I | 9 | 3aueT ¢ OLUEHKOI _!

Cooeporcanuie 1eKYUOHHBIX JAHAMUL NO QUCYUNIUHE

Paszaen 1. Beexenue. Teopus AUTEHHO# hopMbl
1.1 CoBpeMeHHBIE NPE/ICTABACHAA O nuTeiinoit Gopme.
OB111as TEXHOIOrHUECKas CXeMa MPOH3BO/CTBA OTIHBOK B pa3oBbIX MECHAHBIX dopmax. Tpebosanus
k nureitnoii dopme. Knaccnpukaums quTeiinblX OpM MO CYKeOHBIM cBOiicTBaM. MeToJam
hopMo0OpazoBaHHs. KOHCTPYKLIHH.
1.2 CuaoBble B3aUMOACHCTBHS OTIHBKH € (opmoii
Buapl M OTanbl B3aUMOIACHCTBHA. HeoGxoaumas MpodHOCTb (opmbl 4714 pa3indHbIX TAloB
noayuenns oranskn. M3venenus npouHocTH (GOpMbl B npoLecce B3AMMONEiCTBHS €€ ¢ OTINBKOH.
Pazynpoutenue Gopmbl i Ae(eKTbl OTIHBKH.
1.3 TenoBoe B3anMO1eHCTBHE OTIHBKH C dopmoi
PacnpocTpaHeHne Teniaa B dopme. TenaoeMKoCTb. TeNnJI0MPOBOAHOCTb. TemnepaTypOnpoBOAHOCTE.
AKKYMY/IHpYIOLIas CnocoOHOCTb dopmbl. BansHue CBOHCTB (opMbl Ha 3aM0IHAEMOCTD. CKOpOCTh
jaTBepACBaHis M OXJAXKICHUS OTIHBOK. WUssenenue CBOHCTB (opmbl NPH B3aUMOJICHCTBHH C

MeTa/l/IoM OTIHBKH.



1.4 ['azoBble NPOLECCHL B auteitnoii popme

Obpaszosanue rasos B gopme H HX NPOHHKHOBEHHE B METAILL. [TopncTOCTD. ra30npoHHLIAeMOCTb.

ra30TBOPHOCTD. MCTOUHUKH [A308. HanpasiaeHHbIH razoBblil MOTOK B HerasoTBOPHO# H ra30TBOPHOM

¢opmax u ero peryJupoBaHue.

1.5 GU3NKO-XNMHYCCKOE p3aMMO;ieiicTBHE OTJIHBKH C (opmoii

BiausHue XUMUUYECKOro H MHHEpATOrHYeCKOro coCTasos (popMbl Ha 0Opa3OBAHHE npurapa. ducToTa

[OBEpPXHOCTH M MCXAHH3M oGpasoBanusi mpurapa Ha oTamBKax. Vi3MeHeHue COCTABa Merania

OT/IHBKH.

Paszen 2. CospemeHHblE (OPMOBOHHDBIC MaTepHatbl 1 CMeCH

2.1 CoBpeMEHHbBIC (hopMOBOUHDBIC MarepHaibl

OcHOBHblE TPeOOBAHHSL. npeabaBIseMbIC K (GOpMOBOUHBIM matepuaiaM. PopMOBOHHbIC NecKH H

ciHbl. Kaaccudukaius ¥ MapKHpOBKA. XHMHUECKas 1t TPaHyJIoMETpHUCCKad XapaKTepHCTHKH.

CoBpeMeHHbIE CHHTCTHUCCKHE CBA3VIOLIME MaTepHalbl. kaaccHpuKalA CBA3YIOUHX. MexaHn3M

VIIPOUHSIOUIETO ACHCTBHA pa3IMUHBIX CBA3YIOMHX.

2.2 BbICOKOKAUECTBEHHBIC necyaHo-rINHHCTBIE (OPMOBOUHBIC CMeCH 1 HX CBOHCTBA

CopeMeHHbIe MPOoLeCChl H odopyaoBaHne 1 [1071y4eHNs OTIHBOK B "CpIpbIX" MECYAHO-TTHHHUCTHIX

(hopmax. Knaccupukauns  GOpMOBOHHBIX cmeceit.  [loaroToBka HCXOIHBIX MaTepuasioB H

IPHTOTOBIICHHE cmeceil.  (DH3MKO-MEXaHHYECKHE H TeXHOJIOrHUYeCKHe CBOHCTBA MECHAHO-

rIHHACTBIX  (OPMOBOUHBIX cMeceil. MX onpejaencHue M peryMpoBaHHe. TeHleHIIMN PA3BHTHA

CIOCOOOB H3rOTOBIEHHS PA3OBBIX dopm 13 ChIPBIX [1eCHaHO-TTHHHCTBIX ceveceit. Ymnortserne Gopm

BO3/IVIIHBIM TOTOKOM € npeccoBaHieM. criocod CEMATCY.  Tlpumepsl. XapaKTepH3yHOIHe

BRICOKYIO TOUHOCTH OTIMBOK H TexXHOJIOrMYHOCTh  Mpolecca dopmosku. Perenepalliti cMecei

[lecyaHo-TIHHHCTBIX (OPMOBOUHBIX cMeceit.

2.3. CoBpeMEHHBIC HMHYeCKH-TBepAetomHe GopMOBOUHBIC | cTepAKHEBbIC CMECH
Nuiuecku-TBepaetotie  GopMOBOUHBIC il CTEepIKHEBbIC CMECH. Knaccudukains cvmecei s

pa3IHUHbBIX KJ1accoB H cnoco0oB W3rOTOBICHUA ctepuncii. CTepiKHEBBIC CMECH Ha OpraHHYecKHX

CBA3YIOLIMX M CHHTETHYCCKHX cmonax. CTepKHEBbIe CMECH HA HEOPraHHHECKHX CBA3YIOUINX.

2 4. CoBpeMeHHBIE Pa3IeIHTEIbHbIC # NPOTHBOMNPHIAPHBIC MACTHI H KPacKH

[TpoTHBONPHTAPHBIC 10GABKH. NPHIBLTbL. KPACKH. MACTbl u HaTHpKW. BBICOKOOrHEYNOPHBIC il

NHMHUECKH  HefiTpanbHbie  MaTepHaibl ans GopMOBOUHBIX cMmeceil.  pasdenuTelbHbIX

[pOTHBOMPHIAPHBIX KPACOK. CocTaBbl. IPUIOTOBICHHE H npUMeHeHHE [IpOTHBOMNpPUIapHBIX MacT H

Kpacok.

Pasaen 3. OcoBeHHOCTH MPOEKTHPOBAHMA TEeXHOIOTHYECKHX MpoLeccos M3rOTOBJIEHUS OTJIHBOK.

quTeiinbix GOpM H CTEPKHEH

3.1. KoHcTpyHpoBaHHe TeXHOJIOrHYHBIX OTJIHBOK

OcHoBHbIE TpeOOBaHUA K TeXHOJOrHYECKOH KOHCTPYKILHI THTOH JETATH M OTACTBHBIM €€ HACTHIM.

KoncTpyHpoBatiie OTIHBOK OJIHOBPEMEHHOI0 M HAMpPaBJIEHHOIO sarpepaesanns. 3MCHEHHE

KOHCTPYKLMH JTHTBIX qeranieil ¢ lebl0 yayulIeHHs HX TeXHOJIOMHYHOCTH: HCKIIIOUCHHE cTepiKHEH,

OTBeMHBIX tacTeil. iepedeeK. obneryeHue BbIOMBKH cTepikHeil. YMEHbLUCHHE BECA npH COXpaHEHHH

MAKCHMATbHOM NMPOYHOCTH. € MUHHMAIBHBIME HANPSAIKCHIAMH, Ge3 KopoO1eH s | TPELIHH.

3 2. PacueT U KOHCTPYHPOBAHHE TMTHHKOBO-THTAIOULIHX CHCTEM

Hasnauenue THTHHKOBOI CHCTEMBL. TpeGoBanus K JTHTHHKOBBIM crucTeMaM. DIIeMEHTBI AHTHHKOBOH

cucteMbl. THIbl JTHTHHKOBBIX CHCTEM. OCHOBHBIE MPHHLKMMB T01BOAA veratia B Qopmy.

3ajepiKaHue lUlaka u HeMeTaLIHYeCKHX BKIOUeHHH B qHTHMKOBOI cucTema. Bwinop. €ro



HasHaueHHe M BHIOOP MecTa YCTaHOBKH. MeToAbl pactcta TUTHHKOBBIX CHCTEM JUls pa3IHYHbIX
OTAMBOK M pPa3IHYHbIX BUI0B NPOH3BOICTEA.
3.3. Koscrpyuposatue npuObuIei 1s OTIHBOR H METOIMKa UX pacyeTa
[Mutanue oTaMBOK. Ycanka meraiia. HanpasieHHoe H O/THOBPEMEHHOE 3aTBEpAEBaHMHE. [Tpudsbiin,
UX  Ha3HAuGHHE., BHUIbl M PAacnoNOKeHHE Ha OTAHBKAX. Vayuuenne padoOThl npHObLICH.
Tennon3onsimst 1 060rpes npuokLied. MeToaMKH pacteTa.
3.4. X0noAWIbHHKH B METOIHKA UX pacieTa
Xon0aH bHAKH. VX Ha3HaueHue u Bibl. MeTo1MKa pacHeTa.
3.5. OCHOBBI MPOEKTHPOBAHHA OTAHBOK
Pa3paGoTKa JUTEHHON TEXHOIOMHH H COCTABICHHE TexHIUeCKOl J0KyMeHTaunn Ha ee. OCHOBHbIC
npaBuia BHIOOpA MOJNOKEHHUS OTIHBKH B dopMe M PpalHOHATBHOTO pa3bemMa MOACIH. dbopMbl H
ctepukHeil. Buipl paspema. OnpejeneHne NMPHIYCKOB HA MEXaHHHECKYIO 00paboTKy H YCAIKYy.
KoncTpyKTHBHbIE 1 (DOPMOBOUHBIC YKIOHBL. Fanrenn. Jlonycku. Bpibop cnocoda M3rOTOBICHUSA
OT/IMBKH. 000PY10BaHHs. OCHACTKH H HHCTPYMEHTA.
3.6. [paBuna BbINOTHEHHS yepTekeil OTAHBOK
3.7. OCHOBBI TPOEKTHPOBAHHS JTHTEHHBIX dopm 1 CcTEpKHCH
KoucTpyKiuy (OpM. ONOK. Fa300TBOAHbIC KAHATEL. OnpeeseHne rpaHyil. KOHCTPYKLIMii H pa3MepoB
cTepikHeil M HX 3HAKOB. 3a30pbl. dukcatopsl. [lpaBuia BbIMOTHCHHA yepTeKeH IJIEMCHTOB
snTeiinoit Gopmbl 1 crepikHel. HepTen ¢dopwmbi B cOope.
Pasnen 4. [IporpecciiBHas TEXHONOTHs H3rOTOBICHHA pa30BBIX (OpM H CTepKHEH
4.1. CriocoGbl M3roToBIeH s (HOpM H3 NECHAHO-TIHHHCTBIX cmecei
Kaaccnuxaims cnoco0os GOpMOBKH. Pyunas (popMOBKa B MO4BE M0 MSTKOIT ¥ KECTKOH MOCTEIH,
(opMOBKa B KECCOHAX. JKaKeTax. no mabnoHy. ckeneTHas GOPMOBKA. B CTEPHKHAX.
Pyunas (opMoBKa B OMOKax: ¢ MOAPe3KOil. C OTBEMHLIMH HaCTAMH. € (anbuuBoil ONOKOIL. €
rnepeKnIHbIM O0JIBAHOM H Jp.
4.2. CoBpeMeHHBIE COCOObI MalIHHHOM (OPMOBKH MECHAHO-TIHHHCTBIX cmeceit
Cnocodbl  YNJIOTHEHHS (OPMOBOUHOIT  CMeCH  MPECCOBAHMEM. [peccosanne auadparmoi.
BuGponpeccoBanue.  npeccosanne - 101 BLICOKMM  V/IETbHbIM  JlaBJCHHEM.  YIUIOTHEHHC
BCTPAXMBAHHEM, T€CKO1YBHO-TIPECCOBAHNA (opmoBKa.  HMIY1bCHAS dopmopka. OesonoqHas
dopmoska. BakyymHas (OpMOBKA. neckoMmeTHas. (OpPMOBKA 3aMOPAKHBAHHEM H MarHuTHas.
VaaoTtHeHHe (OPM BO3AYLIHBIM MOTOKOM € [peccoBaHHeM, Crocod CEHATCY.
4.3. CriocoGbl H3rOTOBIICHHS CTEPIKHEI

CrocoObl YIIOTHEHHs cTeprkHeil. ApMHPOBAHHE H senTsLms cTepiknedl. KoHTposb, cOopka 1

—

ckieiika crepskneil. M3rorosienne cTepKHEeil B AIMKAX M M0 1IA0JIOHY. CriettHanbHble CrocoObl
M3rOTOBICHHS CTEPKHEIL.

Cooepoicanue nPAKmMu4ecruy sauAMUL O OUCYUNAUHE

Pazaen 3. OcoGeHHOCTH MPOSKTHPOBAHHA TeXHOJOrHUECKHX MPOLECCOB H3TOTOBJICHHS OTIHBOK.
auTeitHbIX OpM 1 cTepKHEH

Coep/kaHne NPaKTHUECKUX JAHATHIL.

Pa3zpaboTKa uepTeka noiocTH hopmbl

Onpe/esneHne OCHOBHBIX pa3MepoB AMTHUKOBOI CHCTEMb! OTIMBKH
OnpeeieHie reOMeTPHUCCKUX PasMEpOB npHObLICH OTIHBKH
PaszpaboTka yepTeka OTIHBKH
[TpoexTHpoBaHNne MOICIBHOTO KOMIJIEKTa
BbiOop pa3MepoB OMOK H MPOCKTHPOBAHHE MOJIC/IbHBIX TLTHT



[MpoexTuposatue Gopm B cOope 1 pacy€T Macchl rpysa i bopm

5. OIIEHOYHBIE CPEJCTBA 1J1s1 TEKYILETO KOHTPO.151 YCIIEBAEMOCTH,

MPOMEKYTOYHOIT ATTECTALIMH 10 UTOI'AM OCBOEHUS! JTHCHUILIUHbI

1 YYEBHO-METOJHYECKOE OBECIEYEHHE CAMOCTOHTEHLHOﬁ PABOTDI
CTYJAEHTOB

5.1. Texymmii KOHTPOIb YCHEBACMOCTH (pelimune-KoHmpo1o I, peitmune-KOHMPOIb 2,
Petmue-KOHMpPo-1b 3).

Bonpocst Kk peiiniune-KoHmpotio Ne ]
1. OchoBHble KpHTepHH oueHKH IPPEKTHBHOCTH [eXHOJIOrHYECKHX NpOLECCcOoB JUTbA.

CoBpeMeHHbIE MPeICTABICHIA © auteiinoii popme. Oduas TeXHOJIOTHHECKAA cxema
HArOTOBICHHS OTIHBOK B pa3oBbixX (opmax [ro.

OcHOBHble TpeBOBaHUA K THTEHHOH dopme. Knaccupukauus auteiinbix GopMm.

Cunosoe B3auMoaeficTBHE OTIHBKA € dGopmoii Ha mepBOM dTaNe.

Slpnenue ruapaBIH4yecKoro 3arsopa. JledeKThl OTTMBOK, CBS3AHHBIC C 3THM ABIICHUEM.

ViKMMHHBL # MJIeHBl. Mexanu3m ux oOpazoBaHusl.

[puununb obpasoBaHus 3aCOPOB. MeponpusiTia A8 HX yMCHBIICHHA.

MeponpusTHs, HANPaBJICHHBIC HA yerpaHenue J1e(peKToB OTIHBOK. oGpasyouuxcs Ha
nepBOM 3Tane CHjaoBOro B3aHMOACHCTBHA.

Jlis mpenoTBpaumieHus 00pasOBAHMA V/KHMHH Ha OT/IMBKaX HaHOCATCA PHCKH MIH
yakaTka Ha 007bWHX T[OPH30HTAIbLHBIX nnockocTax  (opmel.  Kak  00BACHHTD
nonoxkuTenshplit dpdexT AeHcTBHA ITHX pucok? [louemy Ka4ecTso OTIMBOK THIA
«NAMTa». 3aIUTLIX B HAKJIOHHOM  MOJI0KCHHH. BbILle. 4eM TNpH 3alHBKe B
rOPU30OHTAIBHOM noaoKeHun?

10. Uewm 0OBACHHUTHL TOT (PaKT. UTO YKHUMHHBL H (7eHbl uyalle o0pa3yloTCs Ha BEPXHHUX H
BBIMYK/IBIX NOBEPXHOCTSAX OTITHBKH. PEKE HA BLIHYTHIX W HIKHHX?

11. Cunosoe B3auMoaeficTBHC OTIHBKH C ¢popmoil na 2-om dTane H cBsA3aHHBIC C ATHM
ABJICHHSA.

12. OcHOBHble NPHUHHBI THTEHHBIX Hanps/KeHH B OTIHBKAX

13. Topsuue ¥ XO0J0AHBIC TPSUIHHBL. TemnepaTypHbiii HHTEPBAI HX obpazoBaHus.

14. MeponpusiTHs 110 YMEHbUICHHIO CKJIOHHOCTH MeTaljla K TpelUlHHaM.

15. Pacuer HanpsKeHHI B OTAUBKE H3-33 conpoTHBiIeHHs QOPMBI.

16. MeponpusaTus no yayuueHnio 01aTANBOCTH GOPMOBOUHBIX H CTEPKHEBBIX cMmeceil.

17. Cunosoe B3aumojeiicTBHe OTIHBKH C dopmoii Ha 3-M 3Tane.

18. Tensnosoe B3aumojeilcTBiHe OTTHBKH C dopmoit. TemnepaTypHO-BpeMEHHOE [10J€
otauBkKH H Gopmbl.

19. Tennodu3uyeckue CBOHCTBA GOpPMOBOUHBIX H CTEPHKHEBBIX cMmeceil.

20. OrneynopHocth (HOPMOBOUHBIX cveceii. dakrTopbl. BIHAKOUIHE HA OrHeyNnopHOCTb.
KoHTpOab OrHEYNOPHOCTH.

71. duzuueckue U GUIHKO-XHUMHUCCKHE MpoUECChl [IPH HAIPeBe dhopmbl.

22. Tenaoakkymyliupytollasd cnocodnocth opmbl. Ee peryinpoBaHue.

23. MoauduunpoBaHHble NMpeBpalleHus B KBAPLEBOM TMeCKe M CBA3AHHBIC € ITHM
neeKTbl OTIHBOK.

74, BausHue Tenaopu3MuUecKHX CBOHCTB MaTepHald (opMbl Ha CTPYKTYPY H cBoiicTBa
OTIMBOK.

25. llousTHe TENI0EMKOCTH. Ten10MNpPOBOAHOCTH M Temneparypo- MPOBOAHOCTH.

26. Kakie n3MeHeHHs POHCXOST B GOPMOBOHHBIX H CTEp/KHEBBIX CMECSIX B pe3yIbTare TENJI0BOIO
B3AHMO/1SHCTBIS OTAHBKH C dopmoit?
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Bonpocel K pelimun2-KOHmMpo:1io M2

1. lpuunnsl  0Opa3oBaHus  Ta3sOBRIX paKoBiH JHAOrEHHOro M IK30rC¢HHOrO

xapakTepa.

[a30TBOPHOCTH (POPMOBOUHBIX H CTEepKHEBBIX CMeECeH. MCTOUHMKH Ta30B B JHTEHHOH
dopme.

[azonponuuaeMocTs. OnpeaeieHue ra3onpoHHIIaeMOCTH.

®opMHPOBAHHE [A30BOTO JaBICHHU. [papuk H3MEHEHHA I1aBICHHA. Kputnueckue
JHayeHHU AaBIeHHs T 4yryHa v CTajli.

dakTophl. BAHsAOUINE HA K03 HUNEHT ra30NpOHHLACMOCTH.

6. Ycaosus 06pa3oBanus ra3oBbiX PAKOBHH.

7. TloBepXHOCTHBIE ra30Bblc PAKOBHHDL. [puunHbl 1X 00pa3OBAHMA.

8. CwuroBuiHas NOpHCTOCTD

9. Mepsl GopbObl € Ta30BbIMH neexkTaMu.

10. [Nazoycaao4HBbIC nedexThl.

11. Yeranoska B GopMy A1s CTAIbHBIX OTAHBOK OKHCIEHHBIX KepeOeeK HIN BHYTPCHHHX
XONOAMIBHUKOB MPHBOAUT K 00pa30BaHiio B otauskax Aedexros. UTo 3T0 32 aedextol?
Kak 00bSCHHTH pHYHHY 00pasoBanis STHX ne(eKTOB.

12. Yem BpeaHa MpuMech CaC03 (u3BecTHsKa, Mena) B $opMOBOUYHBIX martepunanax? Kak
GBLICTPO M MPOCTO NMPOBEPUTH HATHHHE CaCO3 B popMOBOYHBIX martepuanax? @opmbl 1
CTEpKHHU «I10-CYXOMY» PEKOMEHIYETCH cobupaTh MoJ 3aJTHBKY FOpATHMH. B ueMm cMbICI
Takoil pexomenzanun? K xakmM nedekTam MpHBEILT cGopka ropsueit Qopmbl H
X0J0AHOTO CTEePIKHS HIH, HA00OPOT, x0;101H0# GopMBbl H TOPAUETO cTepikHA?

13. Mepbl [0 CHHKCHHIO Ta3oBOro qaginenns B (Qopme. K Kakum nepexkTam OTIMBOK
MOKET MpHBECTH NMPHMEHEHHE (popMOBOUHBIX CMeCeH € He10CTATOYHBIM KOJIHUYECTBOM
graru. ¢ H30bLITKOM Braru?

14. Ousnueckne # QUIHKO-XHMHUCCKHE npollecchl.  NpoTeKalouue Ha rpasune
KOHTAKTa OTAuBKa - popma.

15. Yto takoe npurap? Buawl npurapa.

16. Xummnueckuii npurap. [Ipuunnbl 1 MEXAHH3M ero obpazosanus. GOpMbl. BIHAIOLIAC
HA BeAMYHHY XHMHYECKOro npHrapa.

17. Mepbl 00pbOBI € XHMHUUCCKHM NPUTAPOM.

18, MexaHHUeCKHi M TepMHYSCKUi npurap. PacueT KPUTHYECKOro Hanopa KHIKOTo
veTania a1 NPOHHKHOBEHHS €ro B MOPhI dopmbl.

19. Mepsl OOpbObI € MEXAHUHYECKHM MPUTapoM.

20. Veaopus GOpMHPOBAHHS IErKOOTASAACMOTO npurapa.

21. MeponpusTus M0 YMEHBUICHHIO npurapa Ha CTaTbHOM H 4yryHHOM JAUTHE.

I3
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22. MeponpusaTus, HanpabJIcHHBIC Ha yMeHblIEHHE Gu3HKO-XHMHYECKOTO
g3auMOIeiicTBHS OTAHMBKH ¢ GOPMOi.

23. llouewmy BHYTpPEHHHE [OBEPXHOCTH OT/JIMBOK MMEIOT OOnBUIMH Mpurap, Hem
HapyKHbie?

24. B yeMm 3akiaiouaercs CYUHOCTH «OQkucanTenbHOH»  TCOpHH npurapa?

25, Kakue (akibl CBHACTEIBCTBYIOT O TOM. qTo npurap - 3TO ABICHHE

komniaexkcHoe”

Bonpocel k petimune-KoHmpo.io Ne 3

1. OcHOBHBIC peKOMeHIalnu 1o obecneyeHHIO TEXHOIO0THYHOCTH BHEUIHErO
ouepTaHHst TUTHIX aeTanei.
2. OcHOBHble peKOMEHIAAUHH no oGecnedeHHI0  TEXHOJIOTHYHOCTH BHYTPEHHHX

[1o0CTel U OTBEPCTHIH B OTIHBKAX.
3. BpiGop TONUMHBI CTEHOK OTIHBOK.



4. (OcHOBHbIE pEKOMeHIalnH 10 BBLIMOJHEHHIO CONPAKEHHH CTEHOK. YITI0B H
nepexo10B JIUTHIX aetajnei.
Kaknm obpasom onpeaensoT MpaBUIbHOCTD BbIOOpa 01M3K0
pPacmoN0KEHHBIX CeYEHHH ornuBku? [TOSCHUTH KOHKPETHBIMH [IPHMEPAMH.
6. OGocHoBaHHe BEIOOpA cnocoda H3rOTOBICHHA OTJHBKH.
7. PexoMeHAalUMH MO BbIGOPY NOJT0KEHHS OTIHBKH B Gopme npH 3aTHBKE.
8
9

th

PexoMeH1alH| MO BLIOOPY MOTOKEHHS pazbema dhopmbl.
OcCHOBHBIE PEKOMEHIAUHH TO ONpeleieHHIO KoqMuecTBa M [PaHMLl  CTEPKHEH.
OnpeieeHie pa3mMepoB 3HAKOBBIX yacteit crepxkueit mo FOCT 3212-82.

10. TlpaBuia BbIMOJHEHHS YepTeka ACTAIM € eMeHTaMH JIUTeilHOl TeXHONOInH (roct
3.1125-88).

11. Onpeaenenue NpUNYCKOB Ha MexaHHuecKkyilo 00padoTKy JIHTBIX aetaneit (IF'OCT
26645-8)5).

12. IlpaBuia BblnoHeHHs GOPMOBOUHBIX vkaonos ([OCT 3212-82).

13. 3HaKOBbie YacTH Mojeneil U CTePKHEBBIX AUIHKOB.

14. JIuTHUKOBBIE - TNHTAOUIHE CHCTEMBbI (JITIC), Ha3HAUeHHe H OCHOBHBIC
31EMEHTBI.

15. BpiGop MecTa MoaB0Aa MeTan1a i KOHCTPYKIIH JIMNC. Knacendukanus JIIIC.

16. Metoanku pacuera JIIIC.

17. [lpaBnia pacnoylOKeHHA npuObLIeH Ha OTIHBKAX.

18. Kaaccupukauus npudslieii.

19. Tlosbimerue 3GPeKTHBHOCTH PadOThI npudbLIECii.

20. 3akpbiTbie npudblan. B dopme npu NpHMEHEHHH 3aKPBITHIX npuobLieil He0OX0AUMO
tenath OT HHMX razosblii kawan. K kakum AepeKTaM MOKeT NPHBECTH HEBBLIMOIHEHHUE
yroro TpedoBanus’

21. OGorpesaembie NPHOBLIH.

22. JlerkootaeaseMble NPHOBLIH.

23. TMpudsian. paboTatouue noa rasoBbiM JaBICHHEM.

24. MeToaukH pacueTa npuObIIeH.

25. XonoanabHuku. Haznauenue. BUABL

26. Knaccudukauns n BoiOOp ONOK.

27. Pacuert 3arpy3Ki OMnok.

5.2. Mpomexyrounas aTTecTalHs 10 HTOraM OCBOCHMS aucuunneel B Qopme 3aueTa <
OLIEHKOH.

Bonpocet 0.5 nposeoens saiema ¢ OUYEHROU
. OcHOBHblE KpHTEPHH OLEHKH dPPeKTHBHOCTH TeXHOJIOTHYECKHX MPOLECCOB JIHThA.
CoBpeMeHHbBIE NpeacTaBiIeHus O auTeitnoit popme. OOmas TexHoIOoTHYecKas CXeMa
W3FOTOBIEHHA OT/IHBOK B Pa3oBbiX (opmax Mro.
OcHOBHBIE TPeOOBAHNA K AHTCHHOH dopme. Kraccudurauns auteiinpix GopMm.
CuaoBoe B3auMO1eiicTBUE OTAMBKH ¢ POPMOH HA MEPBOM JTane.
SlpieHne rujpaBanyecKoro 3arsopd. Jle(eKTbl OTAHBOK, CBA3AHHBIC C ITHM SABJCHHUEM.
VokHMHHB! B MIeHbl. MeXann3m ux o0pasoBaHus.
[lpuunnbl  00pa3oBaHus  3acOpOB. MeponpusTist A1 WX yMCHBIICHHS.
MeponpusTis, HaNpaBlICHHbIE HA YCTPAHCHHE se(eKTOB OTIHBOK, 00pa3yloUIUXCs HA
nepBOM 3Tane CHI0BOTO B3aUMO/1eiiCTBUA.
9. Jlas npenoTspalleHns 0OpasoBaHHA YIKHMIUH HA OTJAMBKAX HAHOCATCS PHCKH HIH
HAKATKA HAa OONBIIMX TCOPH3OHTANBHBIX [IOCKOCTAX dbopmbl.  Kak  00BACHHTE
nonokuTensHblll dQQexT AeHCTBUA ITHX pucok? [louemy KadecTBO OTIUBOK THIA
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CAHTa». 3aAMTHIX B HAKIOHHOM MOJOKEHHH. BbIUIC. yem [pd 3aj]HBKE B
rOpHU30HTAIBHOM M010KEeHUH?

Yerm 0OBACHUTH TOT (GAKT, 4TO YKUMHHBI H ILICHDI yaile o0pasyroTcs Ha BEPXHHUX H
BBINYKIBIX TOBEPXHOCTAX OTAHBKH. PEKE HA BBLIHYTBIX H HHAKHHX?

CuinoBoe B3auMojaeiicTBHE OTIHBKH C dopmoii Ha 2-OM dTane W CBS3aHHBIE € ITHM
SABJICHHA.

OCHOBHbIE NPHUYHHbI THTEHHBIX HanpsKeHH B OTIMBKAX

[opsune H XOTOIHBIC TPEULHHDL. TemnepatTypHbiil HHTEPBA1 HX oOpa3zoBaHus.

MepornpHsTHsi M0 YMEHbUICHHIO CKIOHHOCTH MeTa’x’aa K TPEeUnHaM.

PacueT HanpsKeHHil B OTIMBKE N3-32 CONPOTHB.ICHHA bopmbl.

MeponpHsTHs 110 YIY4ILECHUIO MO1ATIHBOCTH GOpMOBOUHBIX H CTE€PIKHEBBIX cmeceii.

Cunosoe B3aumoseiicTeue OTAMBKH ¢ (opMoi Ha 3-M JTane.

Tennosoe B3aumojeiicTBHe OTIHBKH € dopmoii. TemmepaTypHO-BPEMEHHOE MNOJC
oTiuBKH 1 GOpPMBL.

Tennodusuueckue cBOHCTBA GOpMOBOUHBIX H CTEPHKHEBBIX cMmeced.

OrueynopHocTs (OPMOBOUHBIX cmeceil. @aKTOpbl. BIMAOLIME HA OFHEYMNOPHOCTD.
KoHTpO:1b OTHEYNOPHOCTH.

duanueckne n GUINKO-XHMIUECKHE MPOLECCH NIPH HATPEBE (hopMBbl.

TennoakKyMyIHpyioulas cnocodHocTh dopmel. Ee peryinpoBaHue.

MoanduunpoBaHHble MpespameHus B KBAPLEBOM MeCKe H CBA3aHHBIC C ITHM
aedexTbl OTIHBOK.

Baustne TernaodGu3MyeckuX CBOHCTB MaTepHaid GopMbl HA CTPYKTYPY H cBoOiicTBa
OT/IHBOK.

[loHsTHe TEeNnI0SMKOCTH. TEMJIONPOBOAHOCTH i Temrcpaly poO- NPOBOAHOCTH.

Kakie n3MeHeHns MTPOHCXoaaT B (POPMOBOUHDBIX H CTePKHEBLIX

cMecsX B pe3yabprare Teni1oBoro B3aNMOIeHicTBI OTANBKH ¢ Gopmoii?

[puunnbl  oOpasoBaHus  ra30BbIX paKoBHH JHAOMeHHOro M 3K30TCHHOIO
xapakrepa.

[a30TBOPHOCTL (POPMOBOUHBIX H CTEPKHEBLIN cneceii. MCTOYHHKH a30B B AHTEHHOM

dopwme.
[[a30npoHHI1aEMOCTh. OnpeaeneHue ra3onpoHHLAcMOCTH.

dopmHpoBaHHE ra3oBoro JaBIeHHA. ['padux H3MEHEHH JaBJICHHA.

KpuTHUYECKHE 3HaUCHHS JaBICHUs 114 4yyryHa ¥ CTajlH.

GakTophl, BIHAOLIHE HA ko3 dHuHeHT ra3onpoHHLAEMOCTH.

VeaoBug o0pazoBanns rasoBbIX PaKOBHH.

[loBepXHOCTHBIE [230BbIC PAKOBHHDIL. [Tpuuunel HX 00pa3oBaHui.

CuTOBH/IHAS [IOPHCTOCTH

Mepbl 60pbObBI € Fa30BbIMH nedexramu.

[‘azoyca1o4Hbie nedexTsl.

VerawoBka B (Qopmy s CTadbHbIX  OTAHBOK OKHCJEHHBIX sKepeOeek HIIH
BHYTPEHHHX X010 1HIbHHKOB NPHBOIAHT K oOpasoBatnio B OTJIHBKAX aedexToB. Yto
3TO 3a aedektbl? Kak 00bACHHTL NPHUHHY oOpasoBanus ITHX 1e(eKTOB.

Yem peana npumech CaCO3 (u3BecTHAKa. vesa) B GOpMOBOUYHBIX martepuanax? Kak
GLICTPO M MPOCTO NPOBEPUTH HATHUHE CaCO3 B GhopMOBOUHBIX matepnanax? @opmbl H
CTEp/KHH «MO-CYXOMY» PEKOMEHIAYETCA cobupaTh Noa 3a1HBKY FOpAUHMA. B uem cmbIC
takoil pexomenaaunu? K KakuMm nedexram npusedeT cOopka ropsueil GopMbl H
X00AHOr0 CTEPXKHS HIIH. HAa000POT, X07101AHO# GOpMBI U FOPAYETO cTepikua’

Mepbl [0 CHHIKEHHIO T[a30BOTO JaBJACHUA s dopme. K kaknm nedekTam OTIHBOK
MOeT [PHBECTH NMpHMeHeHHe (OPMOBOUHBIX cymeceil ¢ HeAOCTAaTOYHBIM KOJTHYSCTBOM
Braru, ¢ H30BLITKOM Braru?
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Ousnyeckie #  (QU3MKO-XHMHYECKHE  MPOLECCHL. mpoTeKalolne Ha rpaHule
KOHTaKTa oTauBKa - Gopma.

Yro takoe npurap? Buabl npurapa.

Xumuueckuii npurap. [IpuuHHBl H MEXAHH3M €TI0 obpaszosanns. Gopmbl, BIHAOUIKE
Ha BeIMYHHY XHMHYECKOro npurapa.

Mepbl ©OpbOBI € XUMHUECKHM [NpHIapoMm.

MexaHHUYeCKHH ¥ TepMHUYECKHH npHrap. PacueT KPHTHYECKOTO HAmopa KHAKOTO
MeTanna A1s NPOHHKHOBEHHSA €ro B MOPL bopMbl.

Mepbl O0pbObI ¢ MEXAHHUCCKHM NpUrapom.

Veaosus GOPMHPOBAHHA JETKOOTICIAEMOTO npurapa.

MeponpHsTis M0 YMCHbIICHHIO IpHTapa Ha CTATbHOM H UYTYHHOM JIHTHE.

MeponpHsTHA. HanpaBicHHbIC Ha yMeHblIEHHE GHU3MKO-XHMHHUECKOTO
B3aMMOJAEHCTBHS OTIHBKH € dbopmoii.

[Touemy BHYTPEHHHE [MOBEPXHOCTH OTJIHBOK HMElOT OOJBLIKHA mpHrap. 4eMm
HapyKHbie?

B yeM 3akaiouaercd CYUHOCTb «OKHCIHTEIBHOHY  TEOpHH npurapa’
Kakue (akTel CBHAETENBCTBYIOT O TOM. 4TO npurap - 3TO ABJICHHE
KoMIIeKkcHoe?

OcHOBHBIE peKoOMeHaaun 1o obecnevyeHHIO TeXHOJTOTHYHOCTH BHELIHETO
ouepTaHHs JUTBIX aetanei.

OcHOBHBIE peKoMeHIauuu 1o 0BeCeYeHHIO  TEXHOJIOMHYHOCTH BHYTPEHHHX

nosocTeil U OTBEpCTHH B OTIHBKAX.
BbiGop TO/IIHHBI CTEHOK OTIHBOK.

OCHOBHbIE pEKOMEHIauuu 10 BLINOTHEHWIO  COMPAKEHHH CTEHOK. YIJI0B H
Mepexoa0B IUTHIX deTanei.
Kakum oOpazom onpeaesior NpaBHIbHOCTD spiboOpa 0IM3KO

PACTIOI0KEHHBIX CeHeHMi oransku? [ToSCHUTL KOHKPETHBIMH NPHMEPAMH.

O6ocnoBanue BbiGopa cnocoba H3roToBICHHA OTIHBKH.

PekOMEHIANHK M0 BHIOOPY MOTOKEHHS OTIHERH B Gopme npu 3al1HBKE.

PexoMeHAaUHN TTO BbIOOPY NOI0KEHHS pasbeMd dhopMBI.

OcHOBHBIE PEKOMEHIAUHMH M0 ONpeieiIcHHIO KOTMYECTBA M CpaHMIl  CTEPKHEH.
Onpeae/ieHne pa3MepoB 3HAKOBbIX yacteii crepxkueii mo FOCT 3212-82.

[paBuia BHIMOTHEHHS HepTeRa ACTalH ¢ 37eMeHTAMH ITHTEHHON TEXHOIOrHH (rocCT
3.1125-88).

Onpejaenedne NpHIYCKOB Ha vexannueckyio 00padoTKy JHTBIX neraneit (IFOCT
26645-83).

[paBuaa BbINOIHEHHS GopMOBOUHBIX YKIOHOB (TOCT 3212-82).

JnaKoBble YacTH Mojenell 1 CTEPKHEBBIX AUUKOB.

JIMTHUKOBbIE - [IHTAIOUWHE CHUCTEMBI (JITTIC). HazHaueHue M OCHOBHBIC
1EMEHThI.

BuiGop MecTa noaBola Merania koncrpykun JITIC. Kaacenpuranus JIIC.

Metoauku pacuera JIIC.

[lpaBuaa pacnoloKeHNs npuOblIeii Ha OTIHBKAX.

Knaccudukauns npudsiiei.

[osbimenne dGHekTHBHOCTH padoThl npuobLIei.

3akpbiTbie NPHOBITH. B ¢opme npu npHMCHCHHH 3aKpbITHIX NpHObLICH He00X0aHuMO
Jenath OT HHMX rasoBblii kKaHan. K Kakuu nedeKTaM MOKET MpHBECTH HEBBITOIHEHHE
yroro TpedoBaHun?

OGorpesaeMble NPHOBIIH.

JlerkooTaenseMbie NPHObLIH.

[MpuGeLan, paboTalouue Mol rasoBbiM NaBJCHHEM.

MeToaMKH pacuera npulbiicii.



77. XonoannbHuku. HasHaueHnue. BHABL
78. Knaccudukauns 1 BoiOOp ONOK.
79. PacueT 3arpy3KH ONOK.

5.3. CamocTosiTe IbHasi padoTa 00y AI0MWET0Cs.
Pasaen 1. Beenenue. Teopus auTeitHoil Gopmbl
|.  BoO3HHKHOBEHHE H Pa3BHTHE TEXHOIOTHH [oJ1yueHHs OTIHBOK
2 (CxeMbl TEXHOJIOTHYECKHX MPOLUECCOoB MoJay4eHHs OTIHBOK
Paznen 2. [IporpeccuBHas TEXHONOTHA HATOTOBIEHHA JHTEiiHbIX GOPM H cTepKHei
MDOPMOBOUHbIE W CTEPKHEBBIC CMECH. Haznauenue. Cnocodsl ynpouHEeHHA
Pyunas (opMOBKa B OMOKAX. [louBenHnas GopMOBKa
Mawunnnas GopMOBKa
[ToayueHue OTIHBOK NO rasuuipyeMbiM MOICIAM
CriocoObl HOpPMOBKH HA aBTOMATHHECKHN AMHUAX
TexHOIOrHYECKHE NPOLECChl H3rOTOBICHHA cTepiKHel
Ornepauni, BbINOTHAEMBIC NPH cOopKke. 3aTHBKe H OXJIAKIACHHH bopm
Texnonorus 3amuBkd popm. OxmakIeHne OTIHBOK
CriocoGbl BoIOHBKH GOPM H CTepiKHE
ObecrieueHHe  KauecTtsa  OTIHBOK. KoHTpo1b  TE€XHOIOTHHECKOro npoiecca
M3rOTOBJICHHS OTIHBOK
13. TexHonorusi XyI10KeCTBEHHOTO THTBS
KoHTpob KadecTsa GOPMOBOHHBIX H cTepKHEBBIX CMecel. BuiGop cmecei
15. Jlepektsl B OTIMBKAX: HeCOOTBETCTBHE [0 reOMETPHH. HECMAOUHOCTH B Tele
OT/IHBKH
16. KauecTBO JANTHIX MOBEPXHOCTEH
17. MoaenapHO-1IHTEHHAs OCHACTKA
18. Marepuanabl 115 H3TOTOBICHUA voaepHoro komnaekra KoHCTpyHpOBaHHE Mojaene
19. Knaccuukaumus i noxkasarein TOUHOCTH OT/IMBOK
20. KoncrpyunposaHue QHTOI AeTaan. OTIHBAaeMOil B [1€CHAHBIC hopwmbl
21. PaspaGoTKa TeXHOIOTHYECKOTO npouecca H3roTOBJICHHUS OTIHBOK
22. Tlony4eHHe OTAHBOK. TpedyeMbIX pa3MepoB H dhopm
23. KoucTpynpoBaHHC cTepikHeil
24, Knaccuukauns npudsinei
25. KoncTpyupoBaHHe H pacHeT npubsbinei
26. JINTHUKOBBIE CHCTEMBI H TpebGoBanus, NPeIAbABIACMbIC K HHM
27, Tunbl TMTHHKOBBIX cucTeM. MHKeHepHbIC METO/1bl pacdeTa THTHHKOBBIX CHCTEM
78, XO0NOANIBHUKH 115 CTANBHBIX H HYTYHHBIX OTINBOK
29. OmnpeaeseHue radapuToB OMOK H pacyeT KpenjieHus bopm
30. Odopmiaenue H MOPAIAOK pa3paloTKH TEXHOIOTHYECKOTO npouecca
1. OcoBeHHOCTH MONy4YeHHs OTIHBOK U3 PA3HBIX CIIABOB B MECYAHO-TIHHUCTBIX popmax
32. TexHOIOrus U OCHOBHBIC NPHHIHILI crielMaibHBIX cnoco00B IHTb
3. CAIIP B auTeiiHOM NPOH3BOACTEE

\DW"-JO'\'JIJ'-'-MJ
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(doH  OLEHOYHBIX — MaTepHa’ion (GOM) a1s  mposeleHHs  aTTecTaillih yPOBHHA
c(hopMHPOBAHHOCTH KOMMETeHIMIT OOYUAIOLIMXCS 0 JAHCUHIIHHE oopMaseTcs OTASAbHBIM
JOKYMEHTOM.

6. VUEBHO-METOJANYECKOE H HHOOPMAIIHOHHOE OBECIHNEYEHHE
JAUCHUITITHHDBI

6.1. KunroodecneueHHOCTh



fox | KHMFOOBECMEYEHHOCT
HanmeHoBaHue 1uTepaTypbl: aBTOP. Ha3BaHHE, B H3AAHUS, H3AATECAbCTBO iiasiia Hannuue B 31eKTPOHHOI
oubaunoreke Bal'y
OcHosHas auTepartypa

Hekpacos I'.5. OcHOBbI TexHonoruu uTeiiHoro npoussoactsa. | 2013 | hip:/www.iprbookshop.ru/3552 |
[l1aBka. 3anMBKa MeTal1a, KOKWIBHOE IHThe [DIEKTPOHHbIH l
pecype]: yuednoe nocobue/ Hekpacos I'.b.. Oxapuenko M.b.—
DIEKTPOH. TEKCTOBbIC JaHHble.— MuHck: Beiumiinas wkona,
2013.— 224 ¢. _ .
Mapykosnu EM. Jluteiiuple cnnasl  n Texuozormm | 2012 | hup:/www.iprbookshop.ru/2946 |
[Dnektponnsiii pecypc])/ Mapykosuu E.M.. Kapnenko M.M.— | ?
DIEKTPOH. TEKCTOBbIE daHHble.— MuHck: benopycckas Hayka.
2012.—443 c.
VyeGHO-TeXHOIOrHYECKHiT  MpakTHKYM — no  auteiinomy | 2012 | hup//www.iprbookshop.ru/3158
NpoH3BOACTBY [DIeKTpoHHbIH pecype]: yuebnoe nocodue/ 10.O. I .
AGakyMOB [M ap.].— DIeKTPOH. TEKCTOBble IaHHble.— M.: |
MOCKOBCKHIT  TOCYIApCTBEHHBII  TEXHHUECKHH  YHHBepCHTET
umenu H.9D. baymana, 2012.— 76 c.
- JlonoaHuTe IbHAs JHTEpaTYpa
YepHbilLOB E.A. JluteliHble  TEXHOIOTHH. Octosbl | 2011 |
MPOCKTHPOBAHHMS B [IPHMEPax M 3a1a4ax [1eKTpoHHbIH pecypc]: http://znanium.com/catalog.php?
yyeOHoe mocodue/ YepbiuoB E.A.— DIeKTpoH. TEKCTOBbIE bookinfo=210136
nannbie.— M.: Mammnoctpoenue, 2011.— 288 c. .
Teopns 1 TexHonorus nuteiiHoro mpowssoactsa. B 2 u. Y. 2. | 2011 | hup:/znanium.com/catalog.php?
TexHon. H3roToB. OTIWBOK B pa3oB. popmax: Yued. / JL.M.Kykyii bookinfo=211699
u ap. - M.: UHOPA-M: MHu.: Hos. 3nanne. 2011 - 406 c. |

6.2. [lepuoanueckue H31anns

Kypnansl «Bonpocsl MmaTepuanoseaeHus», «MarepnanoseieHuer.

6.3. Hutepuer-pecypenbl
wWww.materialscience.ru.

hitp://xn--80aagiccszezsw.xn--pl ai

7. MATEPHAJIbHO-TEXHHYECKOE OBECITEYEHHE JHCHUTIIIHHDBI

Jas peausalHy JAHHON IUCUMIIIMHB UMEIOTCS CNEUHAIbHbIC TOMELICHHA 171 NPOBEICHH

3aHATHI JIeKIMOHHOIO THNA. 3aHATHII MPAKTMYECKOro THMA, TPYNMOBbIX H HHIAMBHAYAIbHBIX
KOHCYbTALMI, TEKYIEro KOHTPOIs M MPOMEKYTOUHOI aTTecTalu, a Takke MOMCIICHHS s
camocTosTenbHol  paborel.  [lpakTuueckie paboThl  MPOBOAATCS B CHCHHATH3HPOBAHHBIX
ayJIHTOPHAX.

JleKuUHOHHbBIE av.IHTOpHK 000pyA0BaHbl npoexTopamu. HoyTOyK.

[lepeuenb MCMOIL3YEMOTO JHLEH3HOHHOTO MPOTPAMMHOr0 OOeCneHeHHs: MaTeMaTHIYCCKHe
naketsi Mathcad 14. MATLAB R14. . CAD/CAM/CAL-cucrema Pro/ENGINEER Wildfire 4
(srouas Pro/MECHANICA). KOMITAC 3D v.12: u nporpammuoe odecrederne co CBOOOAHBIMH
auensusmu: GIMP. Gthumb. ufraw. Imagel. Inkspace. Dia. Sribus, Maxima, SAGE. qalculate,
Scilab. Axiom. GNU Octave. SDDS. GNU R. gnuplot. OpenDX. Elmer. Calculix. Impact.



WARP3D. Code Aster. OpenfFOAM, OpenCalphad. QCad. BRL CAD. gCAD3D. FreeCAD.
OpenSCAD. T- FLEX CAD. Eclipse. MS Visual Studio Express. Free Pascal Compiler.



PaGouyio nporpamMmy COCTaBH1

aouent kadeaps T u KM, K.T.H. J1.B. Cyxopykos

Peten3edT
3amecTHTE b FeHePATBHOTO AHPEKTOPa N0 NPOH3BOIACTBY
000 «HITO «HuJlutTex»

[TporpamMma paccMOTpEHa H on00pena Ha 3acelaHuy Kadeps! Td u KM
[Tpotokon Ne 0T 2021 roaa

3ageayiommii kadeapoii T 1 KM B.A. KeunH

Pabouas nporpamMmMa paccMoTpeHa u onodpeHa

A.A. Kpeunk

Ha 3ace/IaHIK YHEOHO-METOIHYECKOT KOMHCCHH nanpasienns 22.03.01 «MartepnanoseicHue i

TeXHOJIOTHH MATEPHATIOB?
[Tpotokon Ne oT 2021 roaa

[Tpeacenareib KOMHCCHH B.A. Keuux




JUCT NEPEYTBEP/KJIEHHS
PABOYEH ITPOIPAMMBI JTHCHUTIIHHDI

Pabouas nporpamma o100pena Ha 20

[Tpotokon 3acenanus kapeapst No

3ageaytouunii kadeapoi

PaBouas nporpamma o0100pena Ha 20

[Tporokon 3acenanus kadeapnl No

3ageaytounii kadeapoi

abouas nporpaMma oa00peHa Ha 20 /

[Tporokon 3aceaanns kadeapst Ne

/20 yueOHblii roaa
oT roja
/20 yueOnblil roaa
oT rojaa

20 vueOHblii roaa
oT _roaa

3ageaviouuii kadepoii




JMCT PEFTUCTPALINH H3IMEHEHHI
B pabouyIO MPOrpaMmMy AHCLHNIAHHDI
«OCOBEHHOCTH NMPOEKTUPOBAHMSI TEXHOJIOTHH N3rOTOBJEHHSA

3AIOTOBOK»
oGpa3oBaTeIbHOM NPOrpamMMbl HANPABICHHA noarotosku 22.03.01 «MarepHaloBeICHHE H TEXHOJI0THH
MaTEpPHAIOBY, HANPABICHHOCTH: «MartepnanoseieHie i LHppoBbIE NPOM3BOACTBEHHBIE TEXHONOTHIY

(Guraaepudnt)

Howmep BieceHbl H3MEHEHNA B 4acTH/pa3aeiibl | Mcnoauutens ' OcHoBaHHe
‘ H3MEHEHHA paGoueii nporpaMmbi | ®HO | (HOMEp M 1aTa NpoToKOAa
| jaceaaHns Kadeapbl)

| | |
2 ‘ ‘ |

|
|

3as. kadeapoit T® u KM B

Hoonuce (0]



asosanus Poccniickoii @eaepaunu

MuHHCTEPCTBO HAYKIH H BBICUIETO 0dp
e/IbHOE YUPEKICHHE

denepaibHOE rOCY1apCTBEHHOC GropKeTHOE 00pa3oBat
BBICLIEr0 00pa30OBaHHs

«Baaaumupexuii rocyapeTBeH bl YHHBEPCHTET
nvenn Agexcanapa I'puropbesita i Huxoaast [puropbesnta CTo1€TOBBIN
(Bal'y)

PHCTHTYT MAIIHHOCTPOCHIS 1 ABTOMOONILHOI0 TPAHCIOPTA

VTBEPKJAIO:

JIMpeKTOp HHCTHTYTA

A.WU. EakuH

I
« » 20T

PABOUYASI TPOIPAMMA JTUCIUTLIHHDBI

«MOJAEJTHPOBAHHE NPOLECCOB N OGLEKTOB B MAUMIHHOCTPOEHHIY

HANPABJIECHHE MOITOTOBKRH / cneunaaIbHOCTh
22.04.01 «MatepraoBeIeHHE U TEXHOI0THH MaTepHaIoB»

panpasaennocts (npoduie) NnoAroTOBKH
[porpeccHBHbIC TEXHOIOTHH M3rOTOBICHHMS W3eHIT 03 META
HeMEeTA/IMYECKHX MaTepHalos

{UECKHX H

r. Branumup

[loa 2021



1. IIEJIM OCBOEHHSI JIMCLUTITHHBI

llen  OcBOeHMsi  AMCLHILTHHEL «MosenupoaHue  mpoueccos M 00BEKTOB B
MALIHHOCTPOCHHHY»  — npuodpeTeHne npoecCHOHATLHBIX KOMIIETEHLMI. NpeayCMOTPEHHBIX
TpeOOBaHHAMH ®rOC BO. cpszanHbX GOpMHPOBAHHUEM HH KeHePHbIX 3HAHHIl i HABBIKOB B obnactn
NPOEKTHPOBAHHUS ¥ MOJCTHPOBAHHL.
3agauu:
nepepadarbiBaTh HHOOPMALHIO. paGoTaTh € KOMMBIOTEPOM Kak CO CpeACTBOM YNpaB/ICHHA
unopMAaLHeii. 3HATh TEOPETHHECKHE OCHOBBI MOJIETHPOBAHHS, -3aKOHBI  U3MCHCHHA du3uKo-
XHMHYECKHX MPOLECCOB, BIAACTh ~OCHOBAMH \METOMOB HCCIEIOBAHHS. aHATH3a, AHArHOCTHKH "
MOJIETHPOBAHUS CBOICTB BEIIECTB. & TAKAC HABBLIKAMH HCII0/1b30BaHNA METO/108 MOIEIHPOBAHHSA.

2. MECTO JUCHHILIHHBI B CTPYKTYPE OIOI

Jlucuunianta «MoenmnpoBaHue NpoueccoB H OOBLEKTOB B MALIHHOCTPOCHHHY OTHOCHUTCH HacTH.

Gopmupyemoii y4acTHH KaMp 00pa3oBaTeIbHbIX OTHOLIEHHH.

3. [JIAHHPYEMBIE PE3Y. ILTATbHI OBYUEHHS 110 JAUCHUTLITMHE
[lnanupyemble  pe3y1bTaThbl oOyueHHst MO AHCUHTUIHHE, COOTHECeHHBIE € TUIAHHPYEMbIMH
pesyJibTaTaMi OCBOSHH OTTOIT (KoMIETeHIHAMH 1 HHINKATOPaMi OCTHIKEH IS KOMIeTeHLLHI)

r || [Taanupyemble pe3yabTarsl 0OYUeHNs MO ANCUHNIHHE, B 1
! (I-‘:opxmp.\emme L coo-'meTCTBim L.. }iH;’lllK?TOpOM NOCTHHKEHHA KOMIMETEHLINH | HaumeHoBaHHe
| KOMIETEHLHH HMHaMKaTop A0CTHKCHHNA OLEHOYHOTO
n\:a. g.u::ep‘m anue | KOMMETEHLHH | Pesyabrarbi 00yueHHs NO AMCUHMANHE | cpeactea |
OMNEeMEHIUL) | (K00, codepicanue
I 1 UHOUKAMOP). ' - |
| TK-6. Cnocober [K-6.1. 3naeT ocodeHHOCTH | 3HaeT TeopeTHYeCKHE OCHOBBI TectoBbiE |
“0.1(’.‘.']“]]0321“: | MO.ZI.E.’!HPOBQHHH ﬂpOU.L'CCUU \1UJ§3.‘1IIpUBilHnﬂ. 3dKOHb! HIMEHEHHA | BOTIPOCHI.
| NpoLeccsl ‘ co3aaHNA U (M3HKO-XHMHUYECKHX NpOLECCcoB, | MPAKTHYECKHE |
‘ o0paboTOK H pa3anYHbIX 00padoTOK | HAMMEHOBAHNA H 0C00eHHOCTH l JaJaHNA
| NPOrHO3MpOBATH \ MaTepHaios ¢ COBPEMEHHBIX CTAHIAPTHLIX NAKETOB ‘ |
| pesyabTaTel UN 1CTIO/IB30BAHHEM KOMMBIOTEPHBIX MPOTPAMM H CPEICTB |
‘ OCYLLECTBACHHA NpH ‘ CTaHAapTHBIX NAKETOB ABTOMATH3HPOBAHHOTO MPOSKTHPOBAHNA | ,
| pasIHYHbIX KOMMBIOTEPHBIX nporpams H »
pexnmax, B Tom cpencTs | \
yuene ¢ ABTOMATI3HPOBAHHOTO \
HCMONB30BAHHEM MPOEKTHPOBAHNA |
CTAHAAPTHBIX MK-6.2. VmeeT] Vyeer nepepadarbiBaTh uH(OPMALHIO, \ ]
NaKeTos NPOrHO3NPOBATH | padoTath ¢ KoMMbiOTepoM  Kak €O | |
KOMMBIOTEPHBIN | PE3YIbTATHI P34 HbIX | CPeICTBOM  YNPaBAEHHA unopmaumeil. | l
| nporpamm u cpeacts | 00OpadoTOoK | [POrHO3HPOBATS pe3yabTarkl ‘
| i:lﬂT(‘lMi.l'l'IanOEaHHO I '\131’8]3]13."103 c \lUilC.ll.Il',‘UBl'.!ll!ﬂ p;ﬂ.‘llilll-lbl.\ BHI0OB
| 1o APOEKTHPOBAHHA | HCMONBIOBAHMEM | 06paboTOK MaTEPHANOs || |
' | crannapTHbiX NakeToB | . |

| KOMMBIOTEPHbIX | | |

| MpOrpamMm i cpeacTs | | |

| | ABTOMATH3NPOBAHHOTO I. |

| NpOeKTHPOBAH A - . |
l_ﬂ[{‘ﬁ.l Baadeer HasblkaMH

| Baazeer OCHOBAMM MEeT0108B |

| MOAENMPOBAHIA NPOLECCOB | MCCIEN0BAHNA, aHanKM3a. AMArHoCTHRH W |

| | pasaHUHBIX MOZIeIHpOBaHHA CBOICTB BELLECTB,
o0paboTOK  Marepuanos ¢ HaBbIKAMH  WCMOBL30BAHMA  METONOB

| HCTIO/Ib30BAHHEM MOZEHPOBAHHS,
| | CTAHAAPTHBIX naKeToB




B

T

KOMMBIOTEPHbIX ‘
nporpamMm 1 CpeacTs
ABTOMATH3HPOBAHHOTO |

NPOEeKTHPOBAHIA - B
‘ [1K-7. Cnocodex [K-7.1. 3HaeT OCHOBHblE | 3HAET OCHOBHLIC MPUHLMIILI MOCTAHOBKH TectoBbIE ]
pa3padaTbiBaTh pekoMeHIaLINi No paspadoTke | 3a1ad Hecaea0BaHHil. METOIHKH BOTPOCHI. ‘
MHHOBALMOHHbIE HHHOBALMOHHBIX npoBeleHHs  IKCMEPUMEHTA  METOZOM npakTHYeckue |
TeXHOJOFHYECKHE | TEXHONOTMYECKHX MPOLECCOB | MORAMPOBAHNA 3a7aHUA i
npouecchl B B 061acTH MaTepHaioBeleHH
obnacTH # TeXHOIOTHI MAaTepHAIoB
matepuanosenenns | IMK-7.2. Vaeer | YumeeT nepepabarsisaTh  HHQOPMALMIO,
1 TEXHOTIOr M1 NPOTHO3HPOBATL 1 OMHCHIBATH | NPOrHO3HPOBATE noayUeHHbI B
MaTepHanos npoiecce NOCTIOKEHNS | Pe3ybTaTe MOIENHPOBAHHUS pesyibTar B
3a7aHHOrO YPOBHA CBOICTB B | Bt noCTHKEHNA HE A0CTHAREHMNS ‘
matepHane; OLEHHBATH | 31aHHOTO YPOBHS CBOJICTB B MarepHaie,
' COOTBETCTBHE [OTOBOrO | AenaTb  BbIBOABI MO pe3yabTaTam |
‘ H3aeaMA 3aABNEHHBIM | MOIETIPOBAHNA.
| NOTPEOHTEABCKHM \
| XapakTepHcTHKam |
‘ TK-7.3. Braneer | Baazeer €nocoOHOCTHIO M HABbIKAMM ‘
CnocoGHOCTBIO | HCNOILI0BAHMA  CTAHAAPTHBIX  NAKETOB ‘
i pa3padaTbiBaTh KOMTBIOTEPHbIN
MHHOBALHOHHBIE | MpOrpamm i CpeacTs |
‘ TexHONOrHYeCKie NPOLEcchl B | aBTOMATIHPOBAHHOTO NPOEKTHPOBAHNA '
| 00aacTH MaTepHaloBeIeHNA I | 118 pa3paboTKH HHHOBALHOHHbBIX |
| TEXHONOTHI MATEPHAN0B TeXHONOIHYSCKHX NpOLEccoB B 00n1acTh
MaTepHaIoBeIeHHA H TEXHOA0THH ‘
mMaTepHaloB |
4. OBbEM U CTPYKTYPA JUCHHUIIJIHHDBI
Tpya0eMKOCTb AMCLIMILINHBI COCTABAACT 4 3aueTHbIX cauHULbL 144 vaca
Temaruueckuil mian
dopma obyuenis — 0UHO-3201HAH
| — 1 - e - |
' KontaxTtHas padora |
| 00V4aKOLLMXCH ‘ |
‘ ‘ | | ¢ NeaarorM4ecKHm ‘ I ‘
- abGOTHHUKOM
‘ ‘ s ol ; 3 dopmbl ‘
| | 5 = 5 |3 = TeKyLLEro KOHTpO.
| e o | = ‘ |2 5 o
) Bl 2 | E o | 5 S ©  YCMeBaeMoOCTH, |
Ne HaumeHoBaHHe TeM W/HAK g‘ 5 B el s JE& 5| dopma
= ol (= O !
n/n pasesoB/TeM AUCUMIITHHbI sl =| s| 2 =l 5% ¢ 4 5
C = = v v s g 2 MPOMEKYTOUHOH |
< g | § =| 2| 5 g € £ |
b} ‘ Zl 3| & | £ S 2 aTTecTaulH ‘
ES = - el s ™ (no cemecmpam)
= ] = =
= =8 = =
=z o | & |
= [t} )
a-] =
| = =5
o)
[porpamMmHbie CPEACTBA MOCAHPOBAHIA | ' | '| peiTHHI-KOHTpOb 1.
| | TexHONOrHHECKHX MPOLECCos 1 311-18 8110 | 126 |peiTHHr-KOHTPOIDL 2. |
| | 2BTOMATH3HPOBAHHOTO NPOCKTHPOBAHMA | ! | { peHTHHI-KOHTPOIb 3
| Beero 3a 3 cemecTp: l} 3] 18 |8 | 10 |; ]. 126 | 3auercOueHKOW |
Hanuume B aucunnaunte KIVKP ' | | | | I| . ’
-~ | | {| . | o |
himro no ANCUHMAMHE: 3 18 g | 10 | | | 126 | 3auet ¢ OUCHKOH



(.[J{)E}}.)ﬂ'{ﬂf”{f 1eKYUOHHBIX 3{!.‘:‘}“”“1‘1‘ NO OUCHYUILTUHE

Pasnen 1. TlporpammHbie CpelcTBa MOeTHPOBAHNS  TEXHOJIOTHUCCKUX MPOLECCOB M
ABTOMATH3HPOBAHHOTO [POCKTHPOBAHHS.

Tema 1.1. BpeieHne B TEOPHIO MOIETHPOBAHMA.

Tema 1.2. OcHOBHblE MaKeTbl —MPOrpaMM 118 KOMIBIOTEPHOrO  MOZETHPOBAHHA

rexHoTorHYecKknx npoueccos. Mx cocTas. NPHHIMT padOThl. PasIHIHA.
Tema 1.3. OcHOBHBIE MAKETbl MPOrpamMM U1 @BTOMATH3HPOBAHHOTO MPOEKTHPOBAHHUA. Mx

coCTan. NPHHLHI paGOTbL pasnHYHs.

Cooepacanue npakmuiechux sqistmuil RO OuCyunNIuHe

Pasnen 1. [Ilporpammubie CpeaciBd \O/IC/HpOBaHHS  TEXHOTOTHUCCKHX MpoLEeCccoB H

ABTOMATH3HPOBAHHOIO NPOSKTHPOBAHII.
Tema 1.2. OcHOBHblE NaKeThl MPOrPaMM 18 KOMIbBIOTEPHOTO  MOACIMpOBAHHA
TexHONOrHuecKuX npoteccos. Mx cocTas. npUHLKAL PaboTbl. pasaHIHi.

CojiepKaHne MpaKTHYSCKUX 3aHATHIL.
LVMFlow. bank maTepHajion
LVMFlow. DKCnopT MOACIH H HacTpoiika MarepHaia
LVMFlow. Hagasiphble YCTAHOBKH
LVMFlow. [TapameTpbl 3a/1HBKH
LVMFlow. 3arBepaeBanue
LVMFlow. Teuenune
[ VMFlow. 3anonnenne
LVMFlow. Hanpsikenus
LVMFlow. [Tonnas 3a1a4a
LVMFlow. bank nacnoptos

5. OIIEHOYHBIE CPEACTBA J151 TERKYIILETO KOHTPO.I51 YCIEBAEMOCTH,

ﬂl’OME'}KYTO‘lHOﬁ ATTECTALLMH 10 HTOT'AM OCBOEHMSI JAUCHUILTHHBI

1 YUEBHO-METO/HYECKOE OBECINEYEHHE CAMOCTOSITE! LHOH PABOTbBI
CTY/IEHTOB

5.1. Tekymuii KOHTPOIb YCHEBAEMOCTH (peiimun2-Kkonmpoib I, pettmunz-KOHMpOIb 2

peiimue-KoHmpoie 3).

Bonpocbl Kk pelimu2-koHmpoio Ne |
[MonoGue. [onstie. Buiibl N0100H4.
[eoMeTpHHECKHE BETHYHHDL.
KunemaruecKkHe BeIHYHHbL.
JIHHaMHUECKHE BETHYNHDL
OcHoBHble onepatopbl byiesbl anredpsl.
[NepeuncauTh Handoee HacTo MCTIOIb3YEMbIE 3aKOHBI 1 TEOPEMBbI byneBoit anreopsl.
OCHOBHBIE TPHHLATbI MOACTHPOBAHMI.
Jrarnbl MOACIHPOBAHHNA.
AHATHTHYECKOE U MMHTAIHOHHOC MO/1CTHpPOBAHIE.

:.C‘.'_GO‘_-JU*U!-I—-'.;J[J-—-



10. Kakie KOHEYHbIC 3JIEMEHTHI HCIOJIBL3VIOTCA npH pacueie [71acTHH. 000104EK. MAacCHBHBIX

Te’

by Yro npeacTasasior coBoii MecTHas 1 001Las CHCTEMBI KOOpJMHAT B MK?3?

12. [TepeuncIMTe OCHOBHbIC ITallbl pacyeTa 1o MK?D

13 Ot uero 3aBHCHT TOUHOCTB PE3YILTATOB pacuera 1o MK?D

14. Kakiie KOHeUHble Pa3HOCTH HCMOIB3YIOTCH mpu pacyere [macTHH. 000104eK, MACCHBHBIX
ten?

15. Uro npeacTaBisioT co00H mecTHas | 001118 CHCTeMbl KOOpIAHHAT B MKP?

16. [lepeunciute OCHOBHDBIC JTansl pacyuera no MKP

I7. OT yero 3aBUCHT TOUHOCTb Pe3yIbTATOB pacuera no MKP

18. Kakie KoHedHble OOBEMBI HCTOMB3YIOTCA npu pacueTe MIacTHH. 060s10ueK, MacCHBHBIX
Ten?

19. Yro npeacTaBIsioT co00H MecTHas | 06111as CHCTEMBI KOOPAUHAT B MKO?

20. [lepeuucinTe OCHOBHbBIC ITATbI pacueta no MKO

21, OT 4ero 3aBHCHT TOUHOCTD Pe3yIbTaToR pacuera 1o MKO

Bonpocbl K peimute-xoHmpo1io Ne 2

1. Ha KkakoMm MeTOA€ MOACAHpOBaHHM ocuosano 110 LVMFlow. ero npeuMyllecTsa H
HE10CTATKH.

2. Ha KakoM MeTole MOACIHpOBAHMI ochopano [10 Magma. e€ro npeuMyLiecTsa M
HEJI0CTATKH.

3 Ha KakOM MeETOAe MOICIHPOBAHUA octosato I10 Procast. €ro npenMyLiecTsa M
HEOCTATKH.

4. Ha KakoM MeETOJe MOJCIHpPOBAHMA ocuosano 10 SolidCast. ero npeuMyiuecTsa 1
HEJ0CTaTKH.

5. Ha KakOM MeTOAE MOIeTHpOBaHUA octosano 10 CastCAE, ero npeumyliecTsa H
HEJL0CTaTKH.

6. Ha KakOoM METOJE MOEIMpOBaHii ocuosano 110 WinCast, ero npeumyLiecTsa M
HEJ0CTaTKH.

i Ha KakoM MeTOZe MOIeTHpOBAHHA ocuopaso [10 Tlonuron. €ro npenMyLecTsa M
HE0CTaTKH.

8. Bosmosknoctn [10 LVMFlow. ero npeniy [1eCTBA M HEAOCTaTKH.

0. Bosmoxaoctu 10 Magma. ero [IpeHMYyLLeCTBa 1 HeOCTATKH.

10. BO?MCHKHOCTH[1()procam“eroI1pCHM}lu€CTBuIIHCJUCTBTKH‘

% 0 Bosmosknoctn [10 SolidCast. ero npenMy ecTBa ¥ HeA0CTaTKH.

12. Bosmoxuocti 10 CastCAE. ero [IpeHMYLIECTBA U HEILOCTATKH.

13- Boamoskuoctu [10 WinCast. ero [IPeHMYLIIECTBA 1 HELOCTATKIL.

14 Boamosxkroct 10 TMonurou. ero [peHMyLIecTBa H HE0CTaTRH.

Bonpocei k peumune-Konmpo:io Ne 3

¥ LVMFlow. Moayib «bank MarepHaiony. HasnaueHue. crocods! padoThl

2, LVMFlow. DKcropT MOACIN H HAcTpOiiKa MaTepHaia

3. LVMFlow. Moayab «Ha4anbHbIC ycTaHoBKH». Ha3HAuCHHE, crioco0bl padoThL.

4. LVMFlow. Moayb «[lapameTpbl 3/ BRI Hasuauenue, cnocodbl paboThl.

5 LVMFlow. Moayb «3aTBepAeBaHuey. HasnaueHHe, cnocoobl padoThl.

6. I;Vh1Fknx.hdonynb<(feqeﬁuen.Hasﬂaqeuuc.cnocoﬁhlpaGOTbL

T LVMFlow. Moayab «3aroHCHHE. HasnaueHue. cnocodbl padoThl.

8. LVMFlow. Moxyss HanpskeHHA. Hasnauenye. cnocoobl padoThl.

9. LVMPFlow. Moayab «[lonnas 3a1a4ar. Hasnauekue, cnocodpr padoThl.

10. LVMFlow. Moayib «baHk nacnopros». HasnaueHite. cnocodbl padoThl.

5.2. llpomexyrounas aTTecTAlMs N0 HTOram OCBOCHHS qucuunauHel B Qopme 3aueTa ¢
OLICHKOM.



Bonpocei 0.5 npogeoenis sauema ¢ OYeHKoU

_ Tloao6ue. MousTe. Buas! no1oous.

). [eomeTpHHecKHe BETHUHHDL

_ Kunemarnueckne BEIHUHHBL

. JlnHaMu4eCKHe BeTHHHBL

_ OcHOBHbIE onepaTopbl by 1eBbl anreOpbl.

. TlepeuncIuThb HauGoIee YACTO HCMOMb3YEeMbIC 3AKOHbI u Teopembl byeBoii anreOpsl.

 OCHOBHBIE PHHLATB! MO1ETHPOBAHH.

_ Jranbl MOJCTHPOBAHUA.

. AHATHTHYECKOE H HMHTALHOHHOS MOJIE/THPOBAHHE.

_Kakue KOHEUHBbIE DICMCHTHI MCMOMB3YKOTCS MpH  pacuere nnacTHH. 000I0YEK.
MaccHBHBIX Ten?

_ Y0 npeicTaBIsioT co00i MecTHas I o01as CHCTEMBbl KOOPAHHAT B MK?D?

2. [epeuncIMTe OCHOBHbIC STAMb] pacuera no MK?D

3. OT yero 3aBHCHT TOUHOCTD Pe3y/1bTaTos pacuera no MK?

 Kakue KOHeuHbie pasHOCTH HCMOMBL3YIOTCA MpH  pacHeTe naacTHH. 000704EK.
MaccHBHBIX T€17

. Yro npeacTaBisioT coBoii MecTHas 1 001ud CHCTEMDI KOOpPMHAT B MKP?

. TlepeunciiTe OCHOBHBIE ITaNbl pacueta no MKP

_OT yero 3aBHCHT TOYHOCTb pe3y/IbTaToB pacuera no MKP

_Kakie KoHeuHble 00BEMBI HCIOIB3YIOTCA  TIPH  pacHeTe nacTHH.  0007104€K.
MaccHBHbIX Ten?

. Yrto npeacTaBisioT coBoii MecTHas 1 00Las CHCTEMbI KOOp/MHAT B MKO?

. TlepeuncIMTe OCHOBHBIC DTAlR! pacueTa no MKO

_OT 4ero 3aBHCHT TOYHOCTH Pe3yIbTATOB pacueTa 1o MKO

Ha KakoM MeTo]e MOJe1HpOBaHIA ocuosano 10 LVMFlow. ero TpeuMyLIecTBa H
HEJ0CTATKH.

"Ha KakoM MeTOJe MO/eTHpOBAHIA ocuosano 10 Magma. ero [IpenMyLIecTBa |
HEJ0CTATKH.

4 Ha KakoM MeTo[e MO1eTHpOBaHii ocnosano 110 Procast. €ro fpenMyLecTsa 1
HE10CTATKH.

_Ha kakoM MeTOJe MO/eIHpOBAHNA ocnogano 10 SolidCast. ero npeuMyLecTsa 1
HeJAO0CTATKH.

Ha KakoM MeTOJe MOJeTHpOBaHis ocnopano 10 CastCAE, ero npenMyLecTsa 1
HE0CTaTKH.

Ha KakoM MeToje MO/e/HpOBaHH ochosano 10 WinCast, ero npenMylecTsa 1
HEJ0CTATKH.

_Ha KakoM MeTOJe MOjeInpoBaHis ocuosano I10 Ilonurox, €ro npeuMylLiecTsa 1
HE0CTATKH.

19. Bosmorkroetu 110 LVMFlow. ero npenMyecTsa # He0CTaTKH.

Boswmosxuxoctu [10 Magma. ero [IpenMyLIecTBa 1 HeJ0CTaTKH.

_Boamoknocti [10 Procast. ero npeiy iecTBa ¥ HEA0CTaTKH.

Bosvosktoctu [10 SolidCast. ero peHMyLIEecTBa i HEAOCTATKH.
Bosmoxnocti 10 CastCAE. ero npeuMyLecTsa 1 HE10CTATKH.
Bosmoxnoctn 110 WinCast. ero peHMylLiecTsa 1 HEI0CTATKH.
Bosmosxuoctu 10 [Moaurot. ero penMyniecTBa i HeA0CTATKH

LVMFlow. Moayb «baik MaTepHaionsy. }HaznaueHne. cnocoob! paboTb!
LVMFlow. DKCnopT MOIC.IH H HacTpoOiika MaTepHaia

_LVMFlow. Moayapb «HauanbHbIe ycTanoBKH». HasnaueHHe. ¢noco0bl padoThl.



39. LVMFlow. Moays «[Tapaverpst 3a1uskn». HasnadeHue. cnocoObl padoThI.
40. LVMFlow. Moayas «3atsepaesanne». Hasnauenne. cnocoObl padoThl.

41. LVMFlow. Moayab «Teuenne». HasnaueHue, cnocoobl padoThl.

42. LVMFlow. Moayas «3anoanenuer». Hassauenue. cnocodb! padoThL.

43. LVMFlow. Moayas Hanpskenusi». Haznauenue. cnoco0bl padoTHhI.

44. LVMFlow. Moayas «[lonnas 3azauar. Hasuauenne. crnocoObl padoThl.

45. LVMFlow. Moayas «Bank nacnoprosy. Haznauenue. criocoObl paboThl.

5.3. CamocTosiTe.IbHAst padoTa 00y 4aomerocs.

Paszen 1. [lporpammuble CpeacTBa MOICTHPOBAHMA TEeXHOJIOMHYECKHX MNpOLeccoB H
ABTOMATH3HPOBAHHOIO MPOSKTHPOBAHMA.

Tewma 1.1. BeeaeHue B TEOPHIO MOJCTHPOBAHHA.

OCHOBHBIE OHATHS ¥ ONpeeeHHs TEOPHH MOICTNPOBAHHA.

Knaccudukains METOI0B MOCAHPOBAHUA.

(uznuecKas ¥ MaTeMaTH4YeCKas MOICIb.

[Mpusumn nHGOPMALHOHHOI A0CTATOUHOCTH.

[TpHHLATI OCYLIECTBUMOCTH.

[TpuHLMO TapaMeTpH3aLnH.

OnpeesieHne Uean MOACTHPOBaHHS.

Teopun. npuMeHsAeMbIe B MOAC.THPOBAHHH.

MeTo:1 KOHEUHBIX 71EMEHTOB. METO/1 KOHEUHBIX PA3HOCTEH. METO KOHEHHDIX 00BLEMOB.
Tema 1.2. OcHoBHble naKeTbl nporpamm s KOMMBIOTEPHOI0  MOACTMPOBAHHNS

FeXHOI0rHUYeCKHX npoteccos. MIX cocTas. npuHLHI pado1bl. pasinyins.

[TporpaMmHOe 00eCHeyeHHE Magma.

[porpammuoe obecneyernne Procast.

[Tporpammuoe odecneyeHne SolidCast.

[TporpammvHoe odecrieyeHHe CastCAE.

[Tporpammuoe o0ecneyeHne WinCast.

IMporpamyuoe odecneuenne «[10AUron».

®oua ouenounsx  Marepuanos  (POM)  wis  npoBeacHHMA aTTecTaulH  YPOBHS
cOPMHPOBAHHOCTH ~KOMIETEHIHH oOyuarommxes Mo AUCHHILTHHE oopmaseTcs OTACIbHBIM
JAOKYMEHTOM.

6. VAEBHO-METOJUYECKOE H HH®OPMAIIMOHHOE OBECIEYEHHE

JAUCHHITTHHDBI
6.1. KunroodecneueHnocTb
’7 HauMeHOoBaHHe UTepaTyphl: aBTOP, HA3BaHHC. BIL] loa o KHHUIOOBECTIEYEHHOCTD |
H3AaHus, U3LaTENLCTBO { R 1| Hannuie 8 3nekTpoHHoi Gubanoteke Bal'y J
OcHoBHas auTepaTypa ]'
| 1. Ocramkos B.H. [paktukym no pewenmo | 2015 http://www.iprbookshop.ru/26010. |
WHIKEHEPHBIN  3d1a4  MATeMaTHYeCKHMH  MeTOdaMH
[PnexTponHslii pecype]: yueGHoe nocodue’ OCTalKOB
B.H.— DneKkTpoH. TEKCTOBbIE JaHHbIC.— M.: BUHOM.

_ Jladopatopus 3Hanuii, 2015.— 205 c. |

| INeKTpoH.
| Er OpbLEBCKUI
| Mockosckoro

3 3. Benos M.C. Matemariueckoe moneauposarue | 2015 | http://www.iprbookshop.ru/43395
TEXHONOFMYECKHX MPOLECCOB [DNEKTPOHHBIN pecypcl:
yyeOHoe nocodue (KOHCNERT nexkunil) benos T1.C.—

TERCTOBLI® AaHHbIE.— EropbeBck:
TexHONOrHYeCKuit  HHCTHTYT  (duanan)
rocyJapCTBEHHOTO  TEXHOJIOIN'ECKOro

N




yunsepeutera «CTAHKHH». 2015.— 121 ¢.

3.3, Ocrawkos B.H. [lpaktHkym 00 PpeWEHHO
WHAEHEPHBIX  3aJay  MAaTeMaTHUYECKHMH  METOAamMH

[InexTpouusiii pecype]: yuebHoe nocodue/ OcTalwkos
B.H.— DneKkTpoH. TeKcToBsle JaHHbie.— M. BHUHOM.
TlaGopatopus 3Hauii, 2015.— 205 c.

|

2015

http://www.iprbookshop.ru/2601 0.

JlononxuteabHas aureparypa

|
|
.

| 1. Aunkmna B, HM.MozeauposaHie npouUecCOs M| 2011 hittp://znanium.com buokread?.nhp'?book=4413674‘
00beKTOB B MAllHHOCTPOSHUH 1" aederTs! | ’
KPHCTAIHYECKOTO CTPOEHNA [InexTponnblii pecypel: l |
Mpaktukym / B. M. Aungusa. A. C. Canaposa. - ' ‘
Kpactospek: Cnd. geaep. yYH-T. 2011. — 148 c. - ISBN ‘
978-5-7638-2195-6. | ', _
2.3.  AsepuerkoB B.W. OcHOBel MaTeéMaTHteCkoro [ 2012 | htip://www.iprbookshop.ru/7003 '

MOAETHPOBAHIIA TEXHHUECKHX CHCTEM [2nekTponHbiil
pecype): yvuebHoe nocodne’ ABEpHeHKOB B.H.. ®exopos
B.I.. Xeiipeuw M.JL.— DIeKTPOH. TEKCTOBbIE JAHHbIC.—
Bpsanck:  bpaHckuii rOCYAapCTBEHHBIA  TEXHIUECKHT
yuusepeuTert, 2012.— 271 ¢.

6.2. llepuoanieckue H31anus

JKypuaibl «Bonpockl MaTepHaloBEACHHAY, «MarepnanoBeACHHE.

6.3. Hurepuer-pecypcesbl
www.materialscience.ru.

http://xn--80aagiceszezsw.xn--pl ai

7. MATEPHAJIBHO-TEXHHYECKOE OBECHEYEHHUE JIHCHHMITTHHDI

Jlns peaqn3aiiy JaHHON AMCLHITHHBL HMEIOTCH
3aHATHIl NPAKTHUECKOrO THIA, TPYMMOBBIX H HHIAMBHIYATbHBIX

2aHSTHH JIeKUHOHHOTIO THIIA.

KOHCY/IbTAUNil. TEKYLIEro KOHTpOIs H [IPOMEZKY TOHUHOI
[TpakTHueckue

CcaMOCTOATENbHOH
ayAMTOPHSIX.

paboThl.

-

padoTsl

crielHanbHble NMOMCLICHHA 114 MpoBEACHHA

arTecTallMy. a TakkKe [OMEUICHHs IS
npoBOASATCAs B CreHaJIn3HpOBaHHbIX

JleKIHOHHBIE aYJIHTOPHH 000PY I0BAHBI TPOCKTOPAMH. HoyTOyk.
[MepeueHb HCMOMB3YEMOTO JHLUEH3HOHHOTO MPOrPaMMHOTO oGecneueHHs: MaTeMaTHYeCKHE

naketst Mathcad 14, MATLAB RI14.

. CAD/CAM/CAE-cucrema Pro/ENGINEER Wildfire 4

(Bktouas Pro/MECHANICA). KOMITAC 3D v.12: u nporpamMmHoe obecrieueHne co CBOOOIHBIMH

nuersusimi: GIMP. Gthumb, ufraw, Imagel. Inks

Scilab. Axiom. GNU Octave. SDDS. GNU R.

pace. Dia. Sribus. Maxima. SAGE. qalculate.
gnuplot, OpenDX. Elmer. Calculix, Impact.
WARP3D. Code Aster. OpenFOAM. OpenCalphad. QCad. BRL CAD.

gCAD3D. FreeCAD.

OpenSCAD. T- FLEX CAD. Eclipse. MS Visual Studio Express. Free Pascal Compiler.



PaGouyto nporpamMmy COCTaBHI
nonent Kadeaps TP 1 KM. k.1.H. J1.B. CyxopyKkoB

PelieH3eHT
JaMeCcTHTE b FEHepaIbHOTO AUPEKTOpa Mo pOH3BOACTBY

000 «HIMO «MuJlutTex» A.A. Kpeuuk

[TporpaMma paccmMoTpeHa i ono0OpeHa Ha 3ace/lanii kaeipbl TP 1 KM
[Tpotokosn N ot 2021 roaa

Jape1yioumii kadeapoit Td u KM ~ B.A. Keunn
PaGouas mporpaMMa paccMoTpeHa i 0100peHa

Ha 3acel1aHHH )'qeﬁno-xieTon;tqecxoﬁ KOMHCCHH HanpasicHHs
TeXHOJIOIHH MaTepHAIOBY?

[Tpotokon Ne

22.03.01 «MarepHaoBeICHHE H

2021 roaa

0T

[1pencenarelb KOMHCCHH B.A. Keunt



JUCT NEPEYTBEP/ARJ1EHHS
PABOYE ITPOI'PAMMbI JJUCHHIITHHBI

PaGouas nporpamma o100peHa Ha 20 /20 yueOHblil roja

[TpoTokon 3acenanus Kadeapsl Ne ot rojaa

3aseayrownit kadeapoi

Pabouas nporpamma o100peHa Ha 20 /20 yueOHblii roaa

[Tporoko: 3acenanns kapeapsr Ne oT ro1a

3apeayiowni Kadeapon

PaGouas nporpamma o100pena Ha 20 /20 yueOHblif roaa

[Tporokon 3aceaanns kadeapsr N 0T roia

3aseayiowni kadeapoi




JINCT PEFHCTPALIMH H3MEHEHHHA
8 pabouyIo NpOrpamMmy AHCUHNHHbL
«MOJIEJIMPOBAHHE ITPOILECCOB H OBBEKTOB B MAHIMHOCTPOEHHH»
0Gpa3oBaTeAbHOM NPOrPaMMbl HANPABACHHA NOATOTOBKM 22.03.01 «MatepHanoBeIeHHE H TEXHOIOTHH

MaTepHaIoBy. HanpasieHHOCTL: «MaTepHaloBecHAE 1 (¢ poBble MPON3BOACTBEHHBIC TEXHOIOIHHY

(Oaxaraspuam)

—

| Howmep BHeceHbl H3MEHEHHS B HacTH/pa3aelibl
M3MEHEHHS paboueit nporpamMmbl
l

Henonuurens ‘ OcHoBaHue
OHUO (HOoMep # aaTa npoToKo.a
‘ jacenanus kadeapbt)

I ' '
| |
5 | i

3ae. kadeapoit T® u KM 1
[oonuce GHO




