MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJJEPAILINN

®denepalibHOE rOCYIapCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHuUs
«MarHuToropckuii rocy1apCTBEHHbIA TEXHUYECKUM YHUBEpCUTET UM. . 1.

Hocosay
 VIBEPKIAIO

Tiiperciop EMMuM
LAY, Capunos

- 20.02.2024r.

L

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

CIIELTUA/IBHBIE YYTI'YHBI U CTA/IH

Hanpasnenue noaroToBku (CrenuagbHOCTD)
22.04.02 Metannyprus

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl
HckyccTBEHHBINM MHTEIUIEKT B METAJUTYPTUH

YpoBeHb BbICIIET0 00pa30BaHUs - MarucTpaTypa

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer HMHCTUTYT METalTypruu, MalllnHOCTPOSHUSI U MaTEPUATI000padOTKU

JInTelHbBIX TPOLECCOB M MaTEPUAIOBEICHUS

2
3

Maruuroropck
2024 ron



PaGouas mporpamma cocrasiena Ha ocHoBe @I'OC BO - maructpaTypa 1o HanpaBlIeHUIO
noarotoBku 22.04.02 Mertannyprus (npuka3 Munoopaayku Poccun ot 24.04.2018 r. Ne 308)

Pabouass mporpamma paccmoTpeHa M onoOpeHa Ha 3acemanuu Kadenpbl JIMTEHHBIX
IPOIIECCOB U MAaTEPUATIOBEICHHUS
08.02.2024, mporoxoin Ne 6
3aB. kadeapoi VD H.A. ®eokTrcToB

PaGouas nporpamma ogoOpena meroauieckoi komuccueir UMMuM

20.02.2024 r. npotokoia Ne 4 »
/ 1//&/ A.C. CaBuHOB

PaGouas mporpamma cocraBieHa: . -
noteHT kadeapsl JIITuM, kana. TeXH. HayK / / ITotamos M.T.

// / V//

Perensenr: /S;%L
3aB. Kadenpoit [IDubXX /I, kana. TexH. HayK /4 _epsitunckuit A0




JIner akryanuzanuu paéodeil mporpaMMsl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o00peHa s peanusaruu B 2026 - 2027
yueOHOM Troly Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u oJgo0penHa s peanusaruu B 2027 - 2028
yueOHOM Toy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB M MATEPHATIOBEACHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfS)

Ienp ocBoeHuss aucuuiuimHbl «CrHenuanbHble YYTyHbBl M CTalM» CTyJEHTaMHU
MarucTpaTypbl M0 HampasieHuio noarotoBku 22.04.02 «Meramnyprusy, npodmis «Jlureiinoe
IIPOM3BOJICTBO» SIBJISIETCS (DOPMUPOBAHUS 3HAHMA M KOMIIETECHLMH B 00JIACTH PAllMOHAJIBHOTO
BbIOOpa CIEHUANBHBIX CTaJICH M YyTyHOB Ul 3a/laHHBIX YCJIOBHUI JKCIUTyaTallMH, pa3padoTKu
TEXHOJIOTUH ¥ IPOU3BOJICTBA OTIIMBOK M MX TEPMUYECKOI 00pabOTKH.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Juctmiuimna CroenuanbHble YYTyHbl M CTald BXOJUT B 4YacTh y4eOHOro IUIaHa
(bopMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrpaMMBbl.

Jns  u3ydeHWss  JUCHUIUIMHBI  HEOOXOIWMBbI  3HaHUS  (YMEHHs,  BIaJCHUS),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLHUIUINH/ IPAKTUK:

IIpuknanHas TepMOIMHAMUKA U KHHETUKA

Merononorus 1 METObl HAYYHOTO UCCIICIOBAHUS

MopenupoBaHre 1 ONTUMHU3ALMS TEXHOJIOTMYECKUX IIPOLIECCOB

CoBpeMEHHBIE METO/IbI UCCIIEJOBAHMSI MATEPUAJIOB U ITPOLIECCOB

Ponp marepranoBeeHus B TEXHOJIOTHYECKUX IIPOLECCAX MPOU3BOACTBA U3EIUI

3HaHus (YMEHUs, BIAJCHUA), TOJIyYCHHbIE NIPU U3YYEHUHU JAHHOW JUCLUUILUIMHBI OyAyT
HEOOXOAUMBI ISl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

[TonroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH(PUKAIIMOHHOW pabOTHI

Opranuzanys Hay4HO-TIPAaKTHUECKUX UCCIIEI0BaHUI

IlonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynbprare ocBoeHus OUCHMIUIMHBI (Moayisi) «CreuuanbHble YyTyHbl M CTaJIN»
oOyuyaromuiics 10JkeH 001a1aTh CAEAYIOIUMU KOMIIETEHIIUSAMU:

KOI{ HHIUKATOpa I/IHIII/IKaTOp JOCTHXXCHHUA KOMIICTCHIIN

[1K-3 Crnocoben pa3pabaTeiBaTh M OOOCHOBBIBaTH MPEUIOKEHUS IO COBEPIICHCTBOBAHUIO
TEXHOJIOTHUECKHX MPOLIECCOB U 000PY10BaHMsI IPOU3BO/ICTBA METATNIONPOAYKLIUU

[TK-3.1 3HaeT: TEXHOJOTHYECKHUE MPOIIECCHl MPOU3BOJICTBA METAJUIOM3ACIUNA U3
pa3IMUHBIX MaTEPHATIOB
[1K-3.2 Ywmeer: 000CHOBATH MIPEIJIOKEHUS o COBEPIIIEHCTBOBAHUIO

TEXHOJIOTUYECKUX  MpPOILECCOB M OOOpYyIOBaHHUA  IPOU3BOJCTBA
METAJLIOU3ACIUN U3 PA3INYHBIX MATEPHUAIIOB

[1K-3.3 Nmeer mnpakThueckuil — OmBIT:  pa3paldaThiBaTh  MPEJIOKEHUS 110
COBEPIUICHCTBOBAHUIO  TEXHOJOTMYECKHUX  IPOLIECCOB  IIPOMU3BOICTBA
METaJJIOU3AENUH, IPUMEHSISI KOMIIBIOTEPHOE MOJIEIMPOBaHUE U LU(POBBIE
TEXHOJIOTUH

[TK-4 CniocoGeH npoBOJUTH aHAIU3 TEXHOJIOTHUECKUX MPOLIECCOB JUIsl BBIPAOOTKH MPeAIOKEHUN
10 YIIPABJICHUIO KAYECTBOM U CBOMCTBAMU IPOAYKIIUU

[1K-4.1 3HAeT: COBPEMEHHBIE METOJbl MCCIIEIOBAHUS MAaTE€pUATIOB M IPOIECCOB;
METaJUIOBEIYECKUE OCHOBBI TEXHOJIOTMYECKUX IIPOLECCOB IMPOU3BOJCTBA
W3/ENINNA; COBPEMEHHbIE KOHCTPYKLIHOHHBIE M  WHCTPYMEHTAJIbHbBIC
MaTepHuasbl; METO/bI IIOBBIIICHUS KauecTBa IIPOYKLIUH
MOAU(DUIIMPOBAHUEM HX TMOBEPXHOCTH; TEXHOJOTHYECKHE IPOIIECChI, UX
BJIMSIHME HA KA4ECTBO MPOAYKIUHU; TEXHOJIOTHUECKHUE ITPOLIECCHI, TPUHIIUIIBI
X KOMITBIOTEPHOT'O MOJIEJIMPOBAHMS U BIWSHHE HA KAYECTBO MPOLYKLMUU;
TEXHOJIOTUYECKUE MPOLECChl, MPHUHLMUIBI MOCTPOEHHUs] HX LUPPOBBIX
JIBOMHUKOB; aBTOMAaTH3UPOBAHHBIEC TEXHOJIOTUYECKUE




arperarbl IPOKATHOTO IPOU3BOJICTBA

[1K-4.2 YMeer: MpOBOAMTH aHAIM3 TEXHOJOTHYECKUX MPOIECCOB Il BHIPAOOTKU
IMPEIJIOKEHUN IO YIPAaBICHUIO KAa4eCTBOM M CBOWCTBAMHU NPOAYKIIHH,
HCIIOJIb3YSl COBPEMEHHBIE METO/1bI UCCIIEI0BAHUS MATEPHAJIOB U IIPOLIECCOB,
KOMIIbIOTEPHOE MOJIEIUPOBAHUE U IM(DPOBBIE TEXHOJIOTUU

[1K-4.3 HNMeer npakTUYECKHMil ONIBIT: aHAIW3a TEXHOJOTMYECKHX IIPOLECCOB IS
BBIPAOOTKH MPEUIOKEHUI 10 YINPABICHUIO KAaueCTBOM M CBOMCTBAMHU
MIPOIYKIIMH, UCII0JIb3Ysl COBPEMEHHBIE METO/bI HCCIIEJOBAHMSI MATEPUAJIOB U
IIPOLIECCOB, KOMITBIOTEPHOE MOJCIMPOBAHUE; aHAJIN3a TEXHOJOTMYECKUX
MIPOIIECCOB ISl pa3pabOTKU TpeOOBaHU K IU(PPOBOMY IBOMHHKY

4. CTpykTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)

OO0mmast TpyTI0eMKOCTh JUCIUILINHBI COCTaBisieT 5 3aueTHbIX enuHul] 180 akan. 4acos, B TOM
YHClIe:

— KOHTaKTHas padora — 60,25 akan. yacos:

— ayIUTOpHasA — 57 aKaJl. 4acoB;

— BHeayIuTOpHas — 3,25 akaJl. 4acos;

— camocrosTenbHas padota — 84,05 aka. yacos;

— B (hopMe MmpakTuyIecKoit moaroroBku — 0 akas. 4gac;

— MOATOTOBKA K 2K3aMeHy — 35,7 akaj. yac

dopma aTTecTalUy - SK3aMEH

AynuropHas ) =
o | xonTakTHAS pabota E QE DopMma TEKyILEro
Paznen/ Tema § ( axan. wacax) E 2 Bux . KOHTpOJIA Kon
[ — : g O |camocTOATENEHOM | yONEBACMOCTHH |\ o
O 6 | acr 2 £ paboThI MPOMEXKXYTOTHON
Tlex. J;:H- SaH : 5 % aTTecTalHH
1.
11 KIIACCUDUKALIUA
CIELIUAJIBHBIX Nzyuenue
YYI'VHOB. TEXHUYECKOU
OCOBEHHOCTU 2 2 4 505 | ‘MTEPaTYp U3 Yernsiii onpoc, | ITK-3.1, ITK-
TIPOIIECCOB ux ! OCHOBHOT'O BOTpOCHI 1-6 4.2, TIK-4.3
JIETUPOBAHUA 1 CMHCKA, YTCHUS
TEPMUYECKOH KOHCIIEKTA JICKLIH
OBPABOTKU
YcrHbll onpoc,
1.2 OTJIMBKN 13 3 CamocrosarensHoe | Bompocs! 21-27 MK-3.1 TIK-
KOPPO3MOHHOCTOUMKNX 2 2 4 8 |usyuenue yueOHOU 3amura 492 HI’<- 43
YYI'YHOB JIUTEPATypPbI MIPaKTUUECKOU - '
pabotsr Nel
Nzyuenue
TEXHHYECKOU
iks,APOCIQJP%ITI?y?)EH 13 2 5 5 8 JUTEPATypbI U3 VYernsiii onpoc, | ITK-3.1, ITK-
YYTYHOB OCHOBHOTO BOIPOCHI 7-12 4.2, 11K-4.3
CIIMCKA, YTCHHE
KOHCIIEKTA JICKLIUH




Nzyuenue

VYerHbIit onpoc,

14 OTJIMBKU u3 TEXHITACCKOH Bompocs! 28-33 MK-3.1. TIK-
KAPOITPOUHBIX 2| 6 | 4 | 12 | TEPRIDR 3amra 1 LKas
YYT'YHOB CIMCKA. UTCHIC MPAaKTUIECKOM - '
KOHCIIEKTA JICKIUI paGoTsi Ne2
T Hxi};;emf(e i VYerHBIl omnpoc,
15  ONIMBKM U3 e, | Bompoek 1320, | Lo e
M3HOCOCTONKUX 2 | 4| 2 I N 3amura 12 LKa3
YYI'YHOB CHZEKZ q;)egne TPaKTHUECKOi - '
’ . pabotsr Nel
KOHCIIEKTA JICKIUI

1.6 TEXHOJIOI'MYECKUE Wzyyenue
OCOBEHHOCTHU TEXHUYECKOH Samura TIK-3.1, TIK-
HN3TOTOBJIEHNU A 2 12 JUTEPATYPHI U3 n N 3.2, I1K-3.3,
OTJIMBOK 3 OCHOBHOTO “ngTf:fJC\;g“ TIK-4.1, TTK-
CHELMAJIbHBIX CITHCKa, UTeHHe PabOTRI S 4.2, TIK-4.3
YYI'YHOB KOHCIIEKTA JICKIIUI
1.7 KJ'[ACC}/HDI/IKAHI/U{ Vsvaenn
CIIELL CTAJIEH. TeXf{}II/I‘IZCKf)ﬁ
IQIIC’ 8&%258; ™ X 2 12 JUTEpaTyphl U3 Ycerasiii onpoc, | T1K-3.1, TIK-
TIEFMPOBAHMSL 1 OCHOBHOTO Borpockr 39-43 4.2, TIK-4.3
TEPMUUYECKOI CIIUCKA, YTEHUE
OBPABOTKH KOHCIIEKTa JICKIUI
1.8 BbBIBOP MAPKHN
CTAJINA. Nzydenne
BJIMAHUE TEXHUYECKOM
JIETUPYIOIINUX u 2 10 JUTEPATYPHI U3 VYerneiii onpoc, | TTK-3.1, TIK-
MOAUOUITUPYIOIMX OCHOBHOTO Bompock! 44-48 4.2, 11K-4.3
QHEMEHTOB HA CIIMCKA, YTCHUE
CBOUMCTBA CIIELL. KOHCIIEKTA JIEKIIUI
CTAJIN.
1.9 OCOBEHHOCTHU
BBIITJTABKH
CITIELIMAJIBHBIX "
YYTYHOB U CTAJIEN. Texiﬁiﬁfm
illig;E?“PATOg JABUJIBHBIX 3 11 TUTEpaTypHlI U3 KonTponpras TIK-3.1, TIK-

| OCHOBHOTO pabota. 4.2, TIK-4.3
?Egﬁgﬁg?ﬁgln CIIUCKA, YTEHUE
JIMTEMHON ®OPMBI W KOHCIIeKTa JIEKIHH
TEPMUYECKOM
OBPABOTKM.
HWroro no pazaeny 19 19 19 |84,05
Hroro 3a cemectp 19 19 19 184,05 9K3aMeH
Hroro no aucnumninuze 19 19 19 84,05 SK3aMeH




5 O0pa3oBare/ibHbIE TEXHOJIOTUHN

B mporiecce peanuzanun qucuuuiHbl «CrieliaibHBIE YyTYHBI U CTAJTN UCTIOIB3YIOTCS
CIIeYIOIIHE 00pa30BaTEeIbLHBIE TEXHOIOTHU:

- TpaIMIIMOHHBIC 00PA30BaTEIbHBIC TEXHOJIOTHH (MH(OPMAIIMOHHAS JICKITUS, CEMUHAD);

- TEXHOJIOTHH TIPOOJIeMHOTO 00yueHus (TPOOIeMHAsT JICKIIHS ),

- IHTEPAKTHBHBIC TEXHOJIOTHHU (JICKIHsI-Oece1a, CeMUHAp-IUCKYCCHs);

- uH(OPMAIIMOHHO-KOMMYHUKATUBHBIC  00pa30BaTEIbHBIC TEXHOJOTUH  (JICKIIHS-
BU3YaJIU3aIUsl, CCMUHAP-TIPE3CHTAIHS).

Ha 3ansatusax  menecooOpa3HO — MCMOJB30BaTh — TEXHOJOTHIO  KOJUICKTUBHOTO
B3aUMOOOYYCHUS, COBMEINAs €€ C TEXHOJIOTUEH MOIYIbHOTO 00y4eHus. [Ipu 3ToM HE0OX0IMMO
MOBBIINIATH MTO3HABATEIBHYIO AKTUBHOCTh CTYJCHTOB, OPTaHU3Ys CAMOCTOSITENIbHYIO paboOTy Kak
UCCIIEIOBATEIHCKYIO TBOPUECKYIO ACATEIBHOCTb.

Cremyer MCHONB30BaTh KOMIUIEKC WHHOBALMOHHBIX METOJOB aKTHBHOTO OOYy4YeHHS,
BKITIOYAOIIUH B ceOsl:

- co3laHue MpOOJEMHBIX CHUTyallud C TIOKA3aTeJbHBIM pEHICHHEM MpOoOIeMbl
nperno/iaBaTeseM 1 6e3 Hero;

- CaMOCTOATENBHYIO TIOMCKOBYIO JICATEIBHOCTh B PEUICHHH MPOOJIEM, HAIpaBIIEMYIO
IperoiaBaTesieMm;

- CAMOCTOSITETIbHOE pelIeHIe MPo0IeM CTyICHTaMU 1101 KOHTPOJIEM ITPETIo1aBaTelsl.

Peanmzanuss WHHOBAIIMOHHBIX METOJOB OOYYEHHUS BO3MOXKHAa C HCIIOJb30BaHHEM
CJICAYIOIINX ITPHEMOB:

- packpbITHE TpenojaBareieM MPUYMH W XapakTepa HeyJdad, BCTPEYAIOIIUXCS TPU
peteHnn npooieM;

- IGMOHCTpAIIUs Pa3HbIX MOIXO0JIOB K PEIICHUI0 KOHKPETHOW MPOOJIEMBL;

- QaHAJIK3 MTOJYYCHHBIX PE3y/IbTATOB U OTHICKAHME IPAHUI] KX IPUMEHUMOCTH U JI.

[Ipy mnpoBeACHUM 3aKIIOYUTEIBHOTO KOHTPOJISI HEOOXOIMMO BBISBHTH CTCIICHb
NPaBUIBHOCTH, 00beMa, TJIYOHHBI 3HAHUI, YMEHHIA, HABBIKOB, TIOJTYUYCHHBIX [TPH H3yYCHUHU Kypca
HapsIIy C BBISIBJICHUEM CTCIICHH CAMOCTOSTEIIBHOCTH B IPUMEHCHHH MTOJTyYCHHBIX 3HAHHH.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpunoxxeHuu 1.

7 OuneHovHblie cpeacrea AJisl IPOBEICHUSA HpOMe)KyTO‘IHOﬁ arrecranmum
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE OOecnevyeHue TUCIHUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1.0TIMBKHM U3 CIEHHAIbHBIX YyTYHOB [DJEKTPOHHBIH pecypc] : ydeOHoe mocobue /
Banepuit Muxaiinosuu Konokonsies, Muxaun I'ennagseBuu [loranos. Upuna BnanumupoBHa
Muxankuna : @I'BOY BO «Marauroropckuii rocy1apcTBEHHbIN TEXHUUECKU YHUBEPCUTET UM.
I""U. HocoBa». - U3n. 3-e. nmepepad. - DnekTpoH, TekcToBble AaH. 3,07 M06). - Maruutoropck :
OI'bOY BO «MI'TY um. I'M. HocoBa», 2022. - 1 snektpon, ont. auck (CD-R). - Cucrem,
tpeboBanus : IBM PC. nro6oii, 6oee 1 GHz : 512 M6 RAM : 10 M6 HDD ; MS Windows XP u
Boimie : Adobe Reader 8.0 u Boimie : CD DVD-ROM auckoBos : MbIIib. - 3ari. ¢ TUTYII, 9KpaHa.
ISBN 978-5-9967-23 68-3

2. OCHOBBI METAJUTYpPTUYECKOT0 Tpon3BoicTBa : yueOHuk / B. A. burees, K. H. Biosus,
B. M. Konoxoneuies [u ap.] ; mox obmieit pegakiueit B. M. Konokonbuesa. — 2-e u3f., crep. —
Cankr-ITerepOypr : Jlans, 2020. — 616 ¢. — ISBN 978-5-8114-4960-6. — TeKcT : 3IeKTPOHHBIN
I/ Jlans : anekTpoHHO-0MOMMoTeuHast cuctema. — URL:



https://e.lanbook.com/book/129223 (mata obOpamenus: 27.01.2024). — Pexxum pocryma: amis
aBTOPU3. MMOJIb30BATEIICH.

0) lonmotHuTeILHAS JTUTEPaTypa:

1. Benos, B. /1. JIuteiinoe mpou3BoacTBo : yueOnuk / B. JI. benos ; mox pepakuumeii B. 1.
Bbenosa. — 3-e u311., nepepad. u gon. — Mocksa : MUCUC, 2015. — 487 c.— ISBN 978-5-87623-
892-4. — Texkcr : snektponHbiii // Jlanp | s1ekTpoHHO-OMOIMOTeYHass cuctema. — URL:
https://e.lanbook.com/book/116953 (mata obparmenus: 28.01.2024). — Pexum goctyna: s
aBTOPH3. TI0JIH30BATEIICH.

2. TronsieB, A. B. OcHOBBI KOHCTPYHpOBaHUS AeTaneil MamuH. Jluteie netanu : yuebHoe
nocobue / A. B. TrousieB. — 2-e u3., ucmp. u gor. — Cankt-Ilerepoypr : Jlans, 2013. — 192 c.
— ISBN 978-5-8114-1513-7. — Tekct : anektpoHHbiid // JlaHp : 351eKTpOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/30429  (mara ob6pamienus: 28.01.2024). — Pesxum
JOCTYTIA: JUIsl aBTOPU3. TTOJIb30BATEIICH.

B) MeToanyeckue ykasaHus:

1. V3ydyeHue MUKpPOCTPYKTYPBI, OCHOBHBIX MEXaHHMYECKUX U CHEIHaIbHBIX CBOMCTB
JICTUPOBAHHBIX UYTYHOB. BBIABIICHUE UX B3aUMOCBSI3H. MeTOI. yKa3aHUsl K IPAKTHIECKOH padoTe
no aucuuiuinHe «CrenuanabHble YyTyHbD» AT CTYJIEHTOB BceX (opM OOydYeHHs HampaBliCHUs
22.04.02.- Maraurtoropck: ®I'bOY BO MI'TY, 2020. -16 ¢

2. U3ydyeHre MHKPOCTPYKTYpBI, OCHOBHBIX MEXAaHHYECKHX U CIEIHAIbHBIX CBONCTB
JIETUPOBAHHBIX JINTEHUHBIX CTaJ€d YyryHOB. BbIsBIICeHHE WX B3aMMOCBSI3U. MeToa. yKa3aHHs K
npakTH4eckor pabote mo aucHumuinHe «CrHeluaibHble YyTyHbD» IJi CTYIEHTOB BceX (GopMm
oOyuenus HanpaBiieHus 22.04.02.- Marautoropck: ®I'6OY BO MI'TY, 2020. -16 ¢

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecnieueHue

HaunmenoBanue [10[  Ne norosopa CpoKk JIeHCTBYSI JIUIICH3UH
MS Office 2007  |Ne 135 oT Geccpouro
Professional 17.09.2007

7Zip CBOOOJTHO 0eccpoyvHO
IIporpammoe

obecrieueHue s

atasmsa K-76-14 or 6eccpouHo
mukpoctpykrypsr  |17.11.2014 p
MOBEPXHOCTH

TBEPABIX TECJI

FAR Manager CBOOOTHO OECCPOUHO

IIpodeccnonasibHbie 62361 JAHHBIX 1 HH(POPMALMOHHBbIE CIPABOYHbIE CHCTEMbI
HazBanue xKypca Cchuika

DnekTpoHHass 0a3za MEePHOJUYECKHX
m3manuii  East  View Information
HammonansHas nH(OpPMAIMOHHO-
a”anmuTHueckas cucrema — Poccniickuii|URL: https://elibrary.ru/project risc.asp
HHJICKC HAYIHOT'O U THPOBAHMS
ITouckosas cucrema Akagemus Google
(Google Scholar)

https://dlib.eastview.com/

URL: https://scholar.google.ru/
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Duextpoiiibie. pecypest dubmoreiin MITY uw. hhttps://host.megaprolib.net/MP0109/Web
I''1. HocoBa
YHuBepcurerckas ~ WH(OpPMAIMOHHAS  CHCTEMa o .
https://uisrussia.msu.r
POCCUS ttps://uisrussia.msu.ru

MexayHapojHast 6a3a MOJTHOTEKCTOBBIX JKYPHAIOB

Springer Journals

MesxayHapoaHas pedepaTUBHAs U MOJTHOTEKCTOBAS

cpaBoyHas 0a3a JaHHBIX HaydHbIX uW3gaHumii|Nttps://www.nature.com/siteindex

«Springer Naturey

ApxuB Hay4HBIX KypHaIOB «HarnmoHanbHbIM

5JIEKTPOHHO-MH(pOPMaIMOHHbIN KoHoprmymy» (HIT|https://archive.neicon.ru/xmlui/

HOUKOH)
9 Marepua/ibHO-TeXHHYECKOe obecreyeHne TUCHUTIIUHBI (MOLYJIs1)

http://link.springer.com/

MarepuanbHO-TEXHHUECKOE 00ecIieueHre AUCIUTUINHBI BKITIOUACT:

1. Yuebnas ayautopust JUisi MPOBEICHUS 3aHITUH JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TeXHUYECKHMMH CPEJICTBAMU OOYYECHMs, CIY)KALIMMU Ui HpPEJCTaBICHUS y4eOHOI
uHpopManuu OOJIBIION ayAWTOPHH: MYJIbTUMEIUHHBIMH CPEICTBA XpPaHEHHs, Mepefaadydl H
npezcTaBieHus yueOHOH nHpopMaluu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

2. YyeOHast ayquTopus Ui IPOBEICHHs MPAKTUUYECKUX 3aHATUN OCHAILICHA:

- TEXHWYECKHMMH CPEICTBAMU OOYYCHHMS, CIYKAIIMMHU Ui MPEICTaBICHHUA Y4eOHOM
uHpopMauuy OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHHBIMM CpEJICTBA XpaHEHHs, Nepeiauyd H
npeJicTaBlIeHus yueOHON HHpopMaluy;

- CTIeMAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayauTopusi Ui NpOBeACHHUs JabopaTopHbIX «JIuTeiiHass mabopatopus»
OCHallleHa J1a0opaToOpHbIM 000PYAOBaHUEM:

JlabopaTopHoe 000pyI0BaHHE:

1. [InaBunBbHBIE NIEYH.

2. TepMuveckue meym.

3. JlabopaTopust KOHTpOIIS KauecTBa (POPMOBOYHOI CMECH.

4. TBepaomepsl.

5. [IpuOops! 1711 UcTIbITaHUS 0OPa3I[0B HA U3HOCOCTOUKOCTD.

6. Mukpockor.

7. llInudoBanbHbIE MAIIUHBL.

8. ®pe3epHblil CTAHOK C YUCIIOBBIM ITPOTPAMMHBIM 00ECTICYCHHEM.

9.dpobunku.

10. IlenTpoOe)KHAS MAITHA JIATHS.

11. BakyymHas JIuTeiiHas yCTaHOBKA.

- CHIeaIM3UPOBAHHON MeOeIbIo.

4. YuebHas ayauTOpUs Ui TPYNIOBBIX U MHIUBUAYAIBHBIX KOHCYJIbTALUN, TEKYILEro
KOHTPOJISI M TPOMEKYTOUHOM aTTECTAllMU OCHAIICHA!

- KOMITBIOTEPHO# TexHHKOi ¢ makerom MS Office, ¢ moakmouenunem k cetn «HTEpHET»
Y C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeIbHYIO CPETY YHHBEPCHTETA,

- CTIeLMAIN3UPOBAHHON MEOETIBIO.


http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web
https://uisrussia.msu.ru/
http://link.springer.com/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

5. IloMernienue assi caMOCTOSATENHHON paOOThI OCHAIICHO:

- KOMITBIOTEPHOM TexHuKo# ¢ makerom MS Office, ¢ moakrouenuem k cetu «MHTEPHET»
U C IOCTYIIOM B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCUTETA;

- CHIeHAIM3UPOBAHHON MEOEIbIO.

6. Ilomemienne st XpaHEHHS M NPOPHIAKTHUECKOTO OOCIY>KMBAHHUS y4eOHOTO
000py/10BaHUs OCHAIIICHO:

- CHICTIMATM3UPOBAHHON MEOEIBIO: CTEIUTAKAMH JIJIS XPAaHSHUS y4eOHOTO 000PYI0BAHHS;

-MHCTPYMEHTaMHU JIJIsl pEMOHTa y4eOHOro 000py10BaHUSs;

- mkadamMu ISl XpaHEHUS Y9eOHO-METOINIECKOM JOKYMEHTAIIMH U MaTEPHUATIOB.



IMPUJIOKEHHUE 1

6 YueOHO-MeTOqUYECKOE 0OOecTIedeHHe CAMOCTOATEIbHOM padoThl 00y4Yarommxcst

[To mucnumimbe «CrnenuanbHble YYTyHBI M CTalM» IPEIyCMOTPEHA ayIuTOpHas U
BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaroImuXcs.

AynuTopHas caMocCTOsTeNbHas paboTa CTYIEHTOB MpedronaraeT oOCyXIeHHEe Ha
3aHATUSAX MaTepualla, HM3JI0)KEHHOTO B JIGKIMOHHOM THUIIE, IMPE3CHTALUI0 M BH3YAIHU3ALHUIO
Marepuana, KOTOPbIH CTYAEHTHl MOATOTOBWIIM CAMOCTOSATENIFHO, a TaKKe HalMCaHUE 3CCE IO
MPONJECHHBIM TEMaM.

IIpumepnulii nepeuens mem 0na 1a60OPAMOPHLIX 3AHAMUN 6 UHIMEPAKMUBHOU popme:

1) Chopmynupyere NpoU3BOACTBEHHYIO MPOOJIEMYy IO TEXHOJIOTUYECKOMH

CTOMKOCTH OTJIMBOK JIMCTONPOKATHBIX M COPTONPOKATHBIX BAJKOB M3 JIETUPOBAHHBIX

YyI'yHOB MJIU CTaJIeH;

2) [lpoBequre JMTEpaTypHO-TIATEHTHBI IOMCK COCTaBOB AQHAIOTOB M

IPOTOTHIIOB TPUMEHSIEMBIX CTAJICH U YYTYHOB IJIs1 U3TOTOBIJICHUS JIUTHIX JIUCTOMPOKATHBIX

¥ COPTOIPOKATHBIX BAJIKOB,;

3) [TpoBenuTe aHaIM3 NPUMEHSEMbIX TEXHOJIOIHI N3rOTOBIEHUS BHIOPAHHBIX
JMTHIX JINCTOIPOKATHBIX U COPTONPOKATHBIX BAJIKOB IPYIIIOBOTO NPOEKTA;

4) [Ipennoxute u 000CHYHTE CBOM COCTAB CTAU WM YYI'YHA U TEXHOJIOTHIO
BBIIJIABKU U JIUTEHHON (OPMBI;

5) [IpensioxuTe peKUMBI TEPMHUUECKOM 00paOOTKH JUTHIX JTUCTOMPOKATHBIX
U COPTONPOKATHBIX BAJIKOB M3 BHIOPAHHOI'O COCTABA CIELl. YyT'YHA WU CIEll. CTaJH;

6) [ToaroToBhTE MpE3EHTALUIO.

Memoouueckue pekomenoayuu no nO020MoeKe nPe3eHmayuil
Kaxxayro npe3eHTaIuio BeIMOIHSIOT IPYIa CTYACHTOB.
OO0s13aTeNbHbIE CTPYKTYPHBIE JIEMEHTHI IIPE3EHTALNH:

- TuTyNbHBIN JTUCT.

- ITocme TUTYIBHOrO JHMCTa Ha OTHENBHOM ClalJe CleqyeT IUIaH-
coJepKaHHWe, B KOTOPOM YKa3aHbl Ha3BaHUs BCEX pasJiesioB (IIyHKTOB IUIAHA)
Ipe3eHTalUH.

- [Tocne miana-conepskaHus cieayeT BBoAHas yacTb. OObeM BBOJHOM YacTH
cocTaBiisieT 1-2 ciaiina.

- OcHoBHasi 4YacThb NpPE3CHTALIMM MOXKET HMETh OJHWH WM HECKOJbKO
pa3zeNoB U MPeIoiaraeT OCMBICIEHHOE U JJOTUYHOE U3JI0’KEHUE TJIaBHBIX MOJIOKEHUN U
UJEH, COIEpKAIMXCS B U3yYEHHOM JINTEpaType. B npe3eHTanum pekoMeHAyr0TCSl CChUIKH
Ha NEPBOMCTOYHUKU. B TOM ciyyae eciu LUTUPYETCS WIM HMCHOJIb3YeTCs Ubs-TH00
HEOpAWHApHAS MBICb, WJEs, BBIBOJ, MPUBOAMTCA Kako-mubo mudpoil marepuarn,
Tabiuy — o0s3aTeNbHO CHENalTe CChUIKY HAa TOTO aBTOpa y KOO BbI B3sUIM JAHHBIN
MaTepual.

- 3aK/II04YeHNEe COAEPKUT TJIaBHbIE BBIBOJIbI, 1 UTOTU M3 TEKCTa OCHOBHOM
4acTH, B HEM OTMEYAEeTCs, KakK BBIIOJHEHbl 33Ja4d W JOCTUTHYTHI JIM IIEJIH,
c(hopMyJIMPOBaHHbBIE B BBOJHOM YacTH.

- [Tpe3eHTanmst MOXKET BKIIIOUATh TpaduKu, TAOIUIIBI, paCUETHI.

- bubnuorpadus (crucok aMTEpaTyphl) 3/4€Ch YKa3bIBACTCA pPeaTbHO
MCII0JIb30BaHHAs AJIs NOATOTOBKY IIPE3EHTALMU JIUTEPATYpa.

JTanbl padoThbl HA/L PE3CHTALIHCH
Paboty Hax npe3eHTanyen MOXKHO YCIIOBHO MOAPA3eIUTh Ha TPU 3Tarna:

1. [TonroToBUTENBHBIM  3Tal,  BKIIOYAKOIIMN  M3y4€HUE  IpeaMera
UCCIICIOBaHMU.



N3noxenue pe3ynbTaToB U3yYEHUs B BUJE MPE3CHTAIUH.
YcTHOE mpeicTaBieHre MPE3CHTAINH 110 TEME UCCIICIOBaHMS.



ITPHJIOKEHHME 2

7. OueHoYHbIE CPeACTBA VISl NPOBEJEHHUS MPOMEKYTOYHOM aTTeCcTAluU

a) [lnanupyembie pe3yabTaThl 00y4eHHUSs] H OLIEHOYHbIE CPeJACTBA /IJIsl POBeAeHHUS

HpOMe)RyTO‘lHOﬁ aTreCranmum:

CrtpyKTypHBII
DJIEMEHT

KOMIICTCHIINH

[Inanupyemsle
pe3yJbTaThl 00yICHHUS

OneHouHble CpeCcTBa

[1K-3: Criocoben pa3zpabarbiBaTh 1 0O0CHOBBIBATH MPEIJIOKEHUS 10 COBEPIICHCTBOBAHUIO
TEXHOJIOTUYECKHUX MPOLECCOB U 000pyA0BaHHUs TPOKATHOTO MPOU3BOACTBA

I1K-3.1

3HaeT:
TEXHOJIOTHYECKHE
MIPOIIECCHI u
o0opynoBaHue
MIPOKATHOTO
IIPOU3BOJICTBA, ux
BIIMSIHAE Ha KadecTBO
METaJUIOTPOTYKIIHH;
TEXHOJIOTHYECKHE
IIPOLIECCHI u
000pyIOBaHUE TUTEHHO-
MPOKATHBIX arperaros;
MIPUHIUITBI ux
aBTOMAaTH3aI[u1

Bonpocel, BXoasuiue B IepedeHs i caadu
IK3AMEHA:

1. O6mas  xapakTepucTUKa  CIUIABOB:
OCHOBHBIE ONPEETICHHUS.

2. BO3HUKHOBEHHWE ¥ WCTOPHS pa3BUTHSA

CIIJIABOB.

3. XapakTepucTHKa KOMIIOHCHTOB CILIABOB.

4. Knaccudukamms XUMHUYECKUX
9JICMEHTOB.

5. HekoTopble CBOMCTBA JIEMEHTOB.

6. CTOMMOCTb 3JIEMEHTOB.

7. JlmarpaMMbl COCTOSIHUS.

8. DneMeHTHl M KIAacCHU(PUKAIUS JTBOHHBIX

JMarpaMM COCTOSIHUSI.
9. PaBHOBecHass W  KBa3UpaBHOBECHas
KPHUCTaJTU3ALHs CILIaBOB.
10. Xumuyeckass ~ MHKpPO-HEOTHOPOIHOCTD

CILJIABOB.

11. HepaBHOBecHbIE IIPOLIECCHI
CTPYKTYypOOOpa30BaHHUS.

12. Tpoiinbie u OoJiee CIIOKHBIE TUATrPAMMBI
COCTOSIHUSL.

13. dakTopbl, BIMAIOIIAE HA CBOMCTBA

JINTEHHBIX CIUIABOB.

14. OcHoBHBIE CBOIICTBA CILUIABOB.

15. dusuyeckue CBOMCTBA CILUIABOB.

16. Mexann4eckue CBOICTBA CILIABOB.

17. TexHonorn4eckue CBONCTBA CILIABOB.

18. CnieruansHble CBOIICTBA CIIJIABOB.

19. TeXHUKO-?)KOHOMUYECKHE CBOlicTBa
CILJIABOB.

20. Knaccugukanus JINTEHHBIX CIIJIABOB.

21. BbiOOp OCHOBBHI CIIJIaBa.

22. CocraB cIijiaBa - JuarpaMmma COCTOSTHHS —
CBOMCTBO.

23. Beibop psa0B JIETUPYIOLIUX,
MOAU(DHUIMPYIOMIUX STIEMEHTOB.

24. OnpeneneHne BpeTHBIX TPHMECEH.




CTpyKTypHBIii
IIEMEHT

KOMIICTCHIIN U

[Inanupyemsle
pe3yIbTaThl 00YICHHUS

OneHouHble CpeacTBa

25.
26.
27.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

KomIoHeHTHI CIl1aBoB.

CoBpeMeHHbIE TEHACHIIMU PA3BUTHSI CILIABOB
. OcCOOEHHOCTH HOPMAJIM3AIMY OTIMBOK U3
CIIELMAJIbHBIX YyT'YHOB.

Mapku %&apOCTOMKHUX aTFOMUHHUEBBIX
YYT'YHOB, UX CTPYKTYpa, OCHOBHbIE CBOMCTBA,
00J1aCTh IPUMEHEHUSI.

JleeKThl OTIIMBOK U3 aTFOMUHHUEBBIX
YYI'yHOB.

Bnusinue tuna u mopdonoruu kapoui0B Ha
HU3HOCOCTOMKOCTD.

Bnusinue Banaaus, TuTaHa, MOJIMOAeHA Ha
MU3HOCOCTOUKOCTB.

Bnusinue xpoma Ha )KapOCTOMKOCT.
Oco0eHHoCTH Ipolecca yIyqlleHus
OTJIUBOK M3 CIIELUAJIbHBIX YyTYHOB.
Binsinue xpomaHau 3HOCOCTOMKOCTb.
Biusinue nerupyromumx 31eMeHTOB U
TE€XHOJOTMYECKUX (aKTOPOB Ha
KOPPO3UOHHYIO CTOMKOCTb.

OcobenHoctr (OPMHUPOBAHUS CTPYKTYPHI
OTJIUBOK M3 aJTFOMUHHMEBBIX KAPOCTOMKUX
YYT'yHOB.

Krnaccugukanns n3HOCOCTOMKUX YyTryHOB O
XUMHUYECKOMY COCTaBY U CTPYKTYpeE.
TexHoornueckne OCHOBBI U3TOTOBJICHUS
OTJIMBOK U3 QJIFOMUHHMEBBIX YyTYHOB.
BrnusiHne meTamin4yeckord OCHOBBI HA
abpa3uBHYIO U3HOCOCTOMKOCTh UyT'YHOB.
Bnusinue kpemMHMs1, Maprasia, HUKes Ha
U3HOCOCTOUKOCTb.

Pacnpenenenue nerupyrommx 3J1€MEHTOB B
CTPYKTYp€ CHELIMAIIBHBIX YyT'YHOB.
Bnusinue 6opa, cypbMbl, KaJablus Ha
U3HOCOCTOUKOCTb.

Oco0OeHHOCTH TEPBUYHOTO ayCTEHUTA
JIETUPOBAHHBIX YYT'YHOB.

Mapku KpeMHHUCTBIX KOPPO3HOHHOCTOMKUX
YYI'yHOB, UX CTPYKTypa, OCHOBHBIE CBOICTBA,
o0JacTu MpUMEHEHHUS.

OCOOEHHOCTH JIETMPOBAHUS CIIELUATBHBIX
YYT'yHOB.

JlernpoBaHu€e XpOMHUCTBIX
KOPPO3MOHHOCTOMKHX YYT'YHOB.

OT/IMBKY U3 BBICOKOHUKEIEBBIX
KOPPO3MOHHOCTOMKHX YYT'YHOB.
OCOOEHHOCTH )KUJKOTO COCTOSIHUS TIPU
BBITUIABKE CIIENUATIbHBIX YyTYHOB.




CTpyKTypHBIii
IIEMEHT

KOMIICTCHIIN U

[Inanupyemsle
pe3yIbTaThl 00YICHHUS

OneHouHble CpeacTBa

49.

50.

ol.

92.

53.

54,

55.

56.

S7.

58.

59.
60.

61.
62.
63.

64.

65.
66.
67.

68.
69.
70.
71.
72.
73.
74.
75.

MerTainypruyeckrue OCHOBbI U3TOTOBJICHUS
OTJIIMBOK U3 XPOMHCTBIX KaPOCTOMKHUX
YYT'yHOB.

Poiib BBICOKOYTIEpOIUCTHIX (a3 B
(OpMHUPOBAHUU CTPYKTYPbI U CBOWCTB
CICLIMAJIBHBIX YYT'YHOB.

Mapxku )KapOCTOMKUX XPOMHUCTBIX YyT'YHOB,
UX CTPYKTYpa, OCHOBHBIE CBOMCTBA, 00JaCTh
MIPUMEHEHMUSL.

M3oTepMuueckas 3aKajlka OTJIIMBOK U3
CIEIIMAJIbHBIX YYT'YHOB.

OCo0EeHHOCTH MPOLIECCOB TEPMUYECKOI
00pabOTKH OTJIMBOK M3 CHEIUATIBHBIX
YYI'yHOB.

Ponp nepBu4HON CTPYKTYpHI B
(hopMHUPOBaHUN CBOWCTB OTJIMBOK U3
CHEIHaJIbHBIX YYT'YHOB.

OcHoOBHBIE BUIBI U CYIIIHOCTb IPOLIECCOB
KOPpPO3UH UYyTYHHBIX OTJIMBOK.

OO11ast XxapakTepUCTHKA OTJIUBOK U3
KapOCTOMKHUX YyT'YHOB.
Mertainypruueckue OCHOBBI U3TOTOBJICHUS
OTJIMBOK U3 KPEMHHUCTBIX
KOPPO3UOHHOCTOMKHX YYI'YHOB.

BnusiHne XUMHUYECKOr0 cOCTaBa Ha
CTPYKTYpY U CBONCTBA BBICOKOKPEMHHCTHIX
KOPPO3MOHHOCTOMKHX YyT'YHOB.
Knaccudukanus crnenuanbHbIX YyTyHOB.
Mapku aHTU()PHUKIIMOHHBIX YYT'YHOB, UX
OCHOBHBIE CBOIMCTBA, 00JIaCTH MPUMEHEHUSI.
UyryHsl U151 OTJIIMBKU BaJIKOB.

JIuteiiHbie CBOMCTBA CIENUAIBHBIX YYTYHOB.
OcobeHHOCTH  TEXHOJIOrUU (OpMBI B
3aBUCHMOCTH OT CBOMCTB CIIEIUaIbHBIX
YYI'yHOB.

Mexannueckas 00paboTKa OTIMBOK U3
CIELMAJIBHBIX YYTYHOB
HNHcTpymeHTanbHbIE CTATN
Knaccudukanus TuTeiHbIX cTaneu.
3aKOHOMEPHOCTH (POPMHUPOBAHUS JINTOM
CTPYKTYpBI CTaJIH

KapocTouKOoCTb.

OO1u11e nUTeHbBIE CBOMCTBA CTATN
Menauctrle ctanu

VYcanka cranu

N3HOCOCTOMKOCTE

3anuBKa OTJIMBOK U3 CIIEL] CTAJIH.

BnusiHne XUMHUYECKUX 3JIEMEHTOB Ha YCaAKy
Ilokazarenu kauecTBa CTAIBHBIX OTJINBOK




CTpyKTypHBIii
IIEMEHT

KOMIICTCHIIN U

[Inanupyemsle
pe3yIbTaThl 00YICHHUS

OneHouHble CpeacTBa

76.
77.

HNHcTpymeHTaNbHBIE CTATU
TexHonmOrMueckne 0COOEHHOCTH BBIIIIIABKH B
MHIYKIIMOHHBIX TeYax

TexHonmOrMueckne 0COOEHHOCTH BBIIIIIABKH B
AJEKTPOAYTOBBIX IeYax

OCHOBHBIE 3KOJIOTHYECKHE ITPOOIEeMBbI IIPU
IIPOU3BOJICTBE CTAJIbHBIX OTIMBOK

BiusiHue XMMHYECKUX 2JIEMEHTOB Ha YCaAKy
ITokazaTenu kayecTBa CTAIBHBIX OTIUBOK
HHcTpyMeHTaNIBHBIE CTaIN
TexHOMOrMYECKNE OCOOCHHOCTHU BBIILIABKH B
VUHAYKIIMOHHBIX Ie4ax

TexHONOTHYECKHE OCOOCHHOCTH BBIIIABKH B
JIEKTPOAYTOBBIX II€4Yax

OCHOBHBIE KOJIOTHYECKUE MTPOOIIEMBI TIPU
IIPOU3BOJCTBE CTAJIbHBIX OTIIMBOK

78.
79.
80.
81.
82.
83.
84.

85.

[1K-4: CnocoOeH poBOIUTH aHAIHN3 TEXHOJIOTHYECKUX MTPOLIECCOB JUIA BEIPAOOTKH MPEIOKEHUHN TI0

YIPaBICHUIO Ka4eCTBOM MPOAYKIIUU

[IpuMep NpaKTHYECKOT0 3a/IaHUA HA

Ymeer: IMPpOBOAUTH IK3AMEH:
I1K-4.2 aHAIN3
TEXHOJIOTUYECKUX Onpenenutb  paluOHalbHbIE MEXaHUYECKUE U
nponeccoB A [ crreninanbHbIE CBOMCTBA OTJIMBKH, KoTOpas
BBIPAOOTKH paGoraer mpu Temmeparype 700 °C B ycmoBmax
MIpeI0KEHU I o
abpa3uBHOTO U3HOCA.
YIIPaBIEHUIO KadyeCTBOM -
MPOMYKIWH, HCmoNb3yst | L IPSVIOKHTE  OCHOBY  CIUIaBa JUli  M3TOTOBICHHA
COBPEMEHHBIE  MeTo/bl |1aHHOW OTJIHBKH.
UCCIIETOBaHUS [TpemyioxkuTh Jerupyomue 1 MOAUPHUIUPYIOIIHE
MaTepHUalloB U | KOMIIOHEHTHI CIIJIaBa.
IIPOIIECCOB, Paccunrarp mmxry
KOMIIBIOTCPHOC BeiOpath mutaBuiIbHBIN arperar.
MOJIETTUPOBAaHUE U -
Pa3paboraTh TEXHOJIOTHIO BBIIUIABKA W JIUTEHHOU
U POBBIE TEXHOIOTHU
(bopMbI
Pazpaborate ¥  CMOAENUPOBATH  TEXHOJIOTHIO
TEPMHUECKON O00pabOTKM OTJIMBOK. (MCHOJB3YS
nporpammy LVMFIOW)
Nmeer  mpaktuuecknii | [Ipumep npaktudeckoro 3aiaHus Ha
OTIBIT: aHaJIn3a
[1K-4.3 TEXHOJIOTHYECKHX 9K3aMCH:
IIPOLIECCOB Il E:
BHIPAGOTKH 1. Onpenenuts paloHaIbHbIE MEXaHUYECKUE
NpeUIOKEHUI o | ¥ clienHaabHbIE CBOMCTBA OTJIMBKH, KOTOpPas

YIPABICHUIO KaYECTBOM
MPOAYKLHUH, HCIIOIb3YS
COBPEMEHHBIE  METOJIbI

pabotaet npu remnepatype 350 0C B ycnoBusix
HEIPEPBIBHOIO CKOJIbKEHUS.




CTpyKTypHBIii
IIEMEHT

KOMIICTCHIIN U

[Inanupyemsle
pe3yIbTaThl 00YICHHUS

OneHouHble CpeacTBa

UCCIICIOBAHUS
MaTepUasioB u
MPOLIECCOB,
KOMITBIOTEPHOE
MOJICTTUPOBAHHCE;
aHaM3a
TEXHOJIOTUYCCKUX
MPOIIECCOB TSt
pa3paboTku TpeOoBaHMIA
K IU(POBOMY JIBOHHHKY

2.

Hpe,ZUIO)KI/ITB OCHOBY CIlIaBa IJIsA

HU3roTOBJICHUA HaHHOﬁ OTJINBKH.

3.

[IpennoxxuTh Jerupyromnye u

MOI[I/I(bI/IHI/IpyIOH_[I/Ie KOMIIOHCHTHI CIlJIaBa.

4.

Paccunrarhs muxry.

(ucnonp3yst mporpammy LVMFIOW)




Kpurepun oneHku 3k3amMmeHa (B COOTBETCTBUHU ¢ (POPMHUPYEMbIMUA KOMIIETEHIIUSAMY H
IVIAHNUPYEMBIMH Pe3yJIbTATAMH 00y4YeHuUs1):

Kpurepuu onieHkH (B COOTBETCTBUU C (POPMUPYEMBIMU KOMIIETCHIIUSIMH U TUIAHUPYEMbIMU
pe3ynbTaTaMu 00y4eHHS ):

— Ha OLEHKY «OTJMYHO» — 00yYaIOLIUIiCs MOKa3bIBAET BHICOKHM ypOBEHb CHOPMUPOBAHHOCTH
KOMIIETCHIIH, T.€. OTBETHI Ha MIOCTABJICHHBIE BOIIPOCHI B OMJIETE U3IIararoTCs JIOTUYHO,
MOCIIEIOBATEIHHO U HE TPEOYIOT TOMOTHUTEIBHBIX MOSICHCHHH

— Ha OLIEHKY «XOPOLI0» — 00yYarouuiics Moka3bplBaeT CPeaHUI ypoBeHb C(HOPMUPOBAHHOCTH
KOMIIETCHIIHH, T.€. OTBETHI Ha MIOCTABJICHHBIE BOIIPOCHI B OMJIETE U3IIararoTCst
CHCTEMATH3UPOBAHO U MOCIEI0BATEIBHO, TPEOYIOTCS JONOTHEHUS,

— Ha OLIEHKY «y/J0BJeTBOPHUTEIbHO» — 00y4YalOUIUIics MOKa3bIBAE€T IOPOTOBBIA YPOBEHB
c(OPMHPOBAHHOCTH KOMITETCHIIUH, T.€. IEMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHUS
JUCIUIINHBL;

— Ha OIEHKY «HEY/I0BJIETBOPUTEIBLHO» — PE3yabTaT O0YUCHHS HE JOCTUTHYT, 00 yJaroIIHiics He
MOJKET M0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS U 00bACHEHUSI HHPOPMAIIUHU, HE MOKET
MOKAa3aTh UHTEIVICKTyaIbHbIe HABBIKU PELICHH MPOCTHIX 3a/1ad.



