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JIner akryanuzanuu paéodeil mporpaMMsl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM Troly Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoktuctoB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM Toy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB M MATEPHATIOBEACHUS

IIporokomor 20 1. Ne

3aB. kadempoii H.A. ®eoKTHCTOB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu Kadeapsl JIUTEHHBIX TPOIIECCOB U MAaTEPHATIOBEICHHS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOLECCOB U MaTEPHATIOBEICHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfS)

ensto ycBoeHusi kypca «BbiOop MarepuaqoB W TEXHOJOTHH TEPMOOOPaOOTKH B
MAIIMHOCTPOCHUM»  SIBJSIETCS  MOATOTOBKAa  OakanaBpa 1o  HampasieHuto 22.03.01
«MarepuanoBeieHHE U TEXHOJIOTUU MaTEepHUaIoBy, Mpoduiis «MarepuaioBeieHHe U TEXHOJIOTUN
MaTepHaioB (B MAaIIMHOCTPOEHHH)» B COOTBETCTBHE ¢ ['oCyqapcTBeHHbIMH TpeOOBaHUAMHU K
YPOBHIO MOJTOTOBKH BBITYCKHHKOB, COTJIACHO KOTOPBIM BBIITYCKHUK JIOJIKEH OBITH CIOCOOEH
BBITOJIHATH CJIEAYIONINE BHJIBI TPO(ECCHOHANBHOM 1A TeIbHOCTH: HAYYHO-UCCIIE0BATENIbCKAs U
pacueTHO-aHAIMTHUYECKas; MPOU3BOJCTBEHHAs] U IMPOEKTHO-TexHoyornyeckas. [Ipu uzydenun
JAHHOTO Kypca CTYACHT TOJIy4aeT OCHOBHBIE NPEICTABICHHUS O COBPEMEHHOH TEOpHUH
(bu3NYECKUX CBOMCTB U MPAKTUKE UX SKCIIEPUMEHTAILHOTO OMPEIeIICHUS.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

JucuuruinHa Bei6op MaTepuanoB U TEXHOJIOTMH TepMOOOPaOOTKH B MAlIMHOCTPOCHUU
BXOJIMT B 4acTh y4eOHOro miaHa (pOpPMUPYEMYIO YYACTHHKaMU OOpa30BATENIbHBIX OTHOLICHHUN
00pa3oBaTebHON IPOrPaMMBbI.

JUia  u3yyeHus  JUCUUIUIMHBI  HEOOXOOuMBbl  3HaHUS  (YMEHHs,  BIAJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCLUILIUH/ IPAKTUK:

dusuka

MaremMaruka

MarepuanoseneHue

3HaHus (YMEHMsI, BJIQJCHUS), [TOJIyUEHHbIE [IPU U3YYEHUU JAHHON JAUCLUUIUIMHBI OyAyT
HEO0XOUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

MonenrpoBaHue U ONTUMH3ALUS CBONCTB MaTEPUAIIOB U TEXHOJIOTMUECKUX ITPOLIECCOB

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3y/ibTaThbl 00y4eHHUs

B pesynbrare ocBoeHMsI AUCHUIUIMHBI (MOayis) «Bbibop MaTepuaraoB M TEXHOJIOTUMN
TEPMOOOPAOOTKM B MAIIMHOCTPOCHHUW» OOydarouuiics JODKeH o0slafaTh CleayoUMMU
KOMIETEHIUSIMU:

KOI[ HHIWKATOpa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

[TIK-7 CnocobeH pa3paboTaTh peKUM THUIIOBOTO TEXHOJOTMYECKOTO IMpoliecca TEPMHUUECKON U
XHMHKO-TEPMHUUIECKON 00pabOTKH B 00J1aCTH MaTepHUAIIOBEICHHUS M TEXHOJOTHH MaTEPHAIOB

[TK-7.1 Pa3pabaTsiBaeT TUIIOBOM TEXHOIOTMUECKUN PEXKUM TEPMUUECKON U XUMUKO-
TEPMHUYECKON 00pabOTKH




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JAUCIIUIUIMHBI COCTABIACT / 3a4€THBIX €AMHMI] 252 aKaj. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 154,15 akas. yacos:
—ayauropHas — 144 akan. 4acos;

— BHeaynutopHas — 10,15 akan. yacos;

— caMocTosiTenbHas pabora — 26,45 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— MOJrOTOBKA K Kk3ameny — /1,4 akan. yac

®dopma aTTecTalnu - 9K3aMeH, KypCOBOH MPOEKT

AynuropHas § =
o | KOHTaKTHas pabota o 3 ®dopma TeKyILero
=
5 B aKaj. yacax 2] Bun KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) = . P Kon
S 3 © | caMOCTOSATENBHOM | ycrieBaeMOCTH H
JTACIUTUTAHBI 3 £ ., | KomMmeTeHIuu
O g £ paboThI TIPOMEKYTOYHOM
nmab. | mpakt. | = Q8
Jlek. = aTTecTaluu
3aH. 3aH. QO &
1. Cemectp 7.
11 Tema 1.Ponb
TEPMHUYECKOH 00paboT-Ku B
METAJUTypTU4ECKOH U
MAaIIHHO-CTPOUTEINBHOMN
MPOMBIIIIICHHOCTH. Ponb
TEPMUYECKOH 00paboOTKH B IIpopaboTka
pe-meHnn BaKHEHIIIMX JICKIITUOHHOTI'O
3aga4 1o Tyq-IIEHUTO Marepuana; .
6 Yy 2 1 1 P ’ YcTHBIH ompoc. [K-7.1
KauecTBa  METaJUIOIPOAYK- MOATOTOBKA K
1917078 CHIDKEHHIO Ta00PaTOPHBIM
METAJNIOEMKOCTA  U3JICIIHH, 3aHATUSIM.
SKOHOMHH TIPOKaTa YepHBIX
u IBCTHBIX METAJJIOB.
IepcriekTHBBI pas3BHUTHSA
o0opynoBaHHS U TEXHONO-| 7
THH T.O.
1.2 Tema 2. Ilpunnunsl
BBIOOpA TEXHO-JIOTHH.
TexXHOJIOTHYHOCTh  U3JEINH
B CBA3M C 00paboTKoif
. IIpopaboTka
pe3aHueM, 00-paboTKoii .
JEKIUOHHOTO YcTHBIH ompoc,
JaBJICHUEM. BHuytpennue MATePHATa: HepBas
HanpsokeHus. Jledopmanus, 2 2/11 1 P ’ P MK-7.1
IIOArOTOBKA K KOHTpPOJIbHasA
KOpOO-JIeHHe W TPEIIHHBI,
1abopaTopHBIM paborta.
00yCIIOBJICHHBIE
3aHATHAM.
TEPMUYECKUMU u
CTPYKTYPHBIMU
HanpspkeHusIMA.  CriocoObt
60pbOBI C HUMHU.




1.3 Tema 3. JlukBauum.
Tepmuueckas ob6paboTka
CIIUTKOB u OTJIUBOK.
TexHonornueckas cxema
MPOU3BOJICTBA KPYIHBIX
MTOKOBOK JUTSt BaJIOB
TypOOreHepaTopoB,
Tepmuueckas o0paboTka
KPYIIHBIX IOKOBOK BaJIOB,
BaJIKOB TOpsiYEN U XOJIOTHOU
mpokatku.  JnHammueckas
PEKPHCTAILTH3AIIHS.
TpeOoBaHus, MapKu craJyei,
BIIMSTHUE CIIOCO0A BBITUIABKH
U PSKHUMOB KOBKH Ha
KayecTBO. Bogopox B cramu.
DnokeHs! ¥ Apyrue 1eeKThl
cranmu. [lpenBaputenvHas u
OKOHYaTeJIbHast  00paboTKa
KPYITHBIX MTOKOBOK u
TOTOBBIX JieTanei.
O6opynoBaHue.

14

14/51

IIpopaboTka
JIEKIIUOHHOTO
MarepHana;
MOJIrOTOBKA K
n1abopaToOpHBIM
3aHITHSIM.

VYcTHbIi ompoc.

MK-7.1

14 Tema 4. Tepmuueckas
00paboTka
COPTOBOrOIPOKATa JUISL
MaIIHHO-CTPOEHHS.
TexHOJI0rusl TPOU3BOACT-BA
COPTOBOM CTaju.
Knaccugukanms,
TpeOOBaHUS, TPYIIITHI CTANIEH.
Co-BpeMeHHbIE CTald IS
MAIIMHO-CTPOCHHS.  Busl
TTO, YIPOYHSIO-TITast
00paboTka, cMsryaronias
00pa-0oTKa.

10

6/21

IIpopaboTka
JIEKLIMOHHOTO
Marepuana;
MOATOTOBKA K
1ab0paToOpHBIM
3aHSITHSIM.

VYcTHbIH ompoc,
KOHTPOJIbHAs
pabora.

[K-7.1

15 Tema 5. Tepmuueckas
obpadoTka JIICTOBOTO
mpokara Uit MalluHO-
CTPOCHHUS. TexHonorus
MPOU3BOACT-BA  JIMCTOBOU
CTaJu. Knaccudukanus,
TpeOOBaHUs, TPYIIIE] CTaeH.
Co-BpeMeHHbIE CTaau JUId
MalIMHO-CTPOCHUS. TTO
JUCTOBOM  rops4eKa-TaHON
YTIEPOAUCTOMH,

HHU3KOJIETUPO-BaHHON u
JIETUPOBAHHBIX cTanei.
T™MO. Kontponupyemas
ITPOKATKA. Tepmuueckas
00paboTKa XOJIOJHOKATAHOM
JIMCTOBOM CTalu.
TpeboBanus K
XOJIOZIHOKATaHBIM JINCTaM, B
TOM 4HClIe Ui TITyOOKOi
HITAMIIOBKA. Mapku crtaim,

PEKUMBI TePMHUIECKOH
00paboTKH. Omxur B
KOJIITAKOBBIX W TPOTSHKHBIX
rneyax. 3amuTHbIE

armocdepsl. Tepmuue-ckas
00paboTKa JICHTHI.

14

7/31

IIpopaboTka
JICKLIMOHHOTO
Matepuana;
MOATOTOBKA K
71a00paTOPHBIM
SaHSATHSM.

YcTHBI ompoc.

IK-7.1




1.6 Tema 6.YmpouHeHue c

MPOKATHOTO Harpesa, IMpopaGorka
BTMO. KanubpoBanHas pop
JIEKIIUOHHOTO
cramb. Karanka. Mapku MATEDHANA:
crajei IS PeIbCOoB, 12 6/3,41 | 1,3 P i YeTHblit onpoc. [IK-7.1
MOJIrOTOBKA K
MPOTHBOQIIOKCHHAS TEPMH-
n1abopaToOpHBIM
yecKast o0paboTka.
3aHITHSIM.
Tepmuueckas 00paboTka
PEIBCOB.
Hroro no pasaeny 54 36/14,41| 13,3
Uroro 3a cemectp 54 36/14,41| 13,3 JK3aMeH
2. cemectp 8
2.1 Tema I.Tepmuueckas
IIpopaboTka
o0pabotka B TpyOHOM
JIEKIIUOHHOTO
npousBoacTBe. TexHomorus
Marepuana;
MIPOU3BOICTBA TpyO. HOArOTOBKA K
Knaccuguka-uus, 5 5/1,81 2 VYeTHbli onpoc. IIK-7.1
. Ta00paTOPHBIM
TpeOOBaHHUs, TPYIIITEI CTANICH.
3aHSITHSIM.
TTO B TpyOHOM N
JlutepatypHbIit
MIPOM3BOJICTBE, 000-
00630p amst KIT
pynoBanue st TO TpyO.
2.2 Tema 2. Tepmuueckas IIpopaboTka
obpadoTka MIPOBOJIOKH. JIEKIUOHHOTO
TeXHOJOTUsT MPOM3BOJI-CTBA Marepuaia;
TIPOBOJIOKH. Tumnosas MIOJTOTOBKA K
TepMuye-ckas  00paboTka 4 4/21 2 71abopaTopHbBIM | YCTHBIN onpoc. IK-7.1
MIPOBOJIOKU u3 HU3- 3aHSITHSIM.
KOYTJIePOIUCTON u Ananmus
BBICOKOYTJIEPOJH-CTON TpeboBaHUi K
craneit. OOopya0BaHHeE. netasim KIT
2.3 Tema 3. TexHnomnorus
TepMHUYECKO 00pabOTKH Ha
MOALIUITHUKOBBIX 3a-BOJaX. IIpopaboTka
VYcnoBus paboThl u TpedoBa- JIEKIUOHHOTO
HUsA K JCTaJIAM MaTepuraa;
TOJUIMITHUKOB. MapKI/l IIOAroTOBKaA K “
CTaJIA U CTIOCOOBI ¥ PEKUMBI nmabopaToOpHEIM YCTHEIA onpoc,
o P 6 6/11 3 paTop KOHTPOJIbHAsI MK-7.1
TEPMHUUECKOI 00paboTku 3aHITUSIM.
N pabora.
JleTaJeH. Ipumensemoe OobocHOBaHME
obopynosanue. [lo-Tounble TEXHOJIOTHH
JIMHUH U3TOTOBJIEHHS U TEp- MPOM3BOJICTBA B
MHUYeCKOn 00paboTKH. KII
Konrpons KavecTBa
Jetanei.
2.4 Tema 4. Tepmuueckas
obpaboTka LIECTEPEH.
p P IIpopaboTka
TexXHONOTUsT MPOHU3BOJICT-BA
JICKIIHOHHOTO
HIeCTepeH npoKara.
Marepuana;
Kaccuduka-mms, HOArOTOBKA K
TpeOOBaHUsI, TPYIIIBI CTAICH. 6 6/31 3 VYerHbIl onpoc. [K-7.1
1abopaTopHBIM
Bunst u PEKUMBI
o 3aHATHAM.
TEPMHUYECKOH  00-paboTKHy,
IToaroroBka k
obopynoBanue.  XHMUKO-
sammure KI1
TepMHUYeCcKast o6paboTka

mecte-peH.O0opynoBaHue.




25 Tema 5.epmuueckas
00paboTka  UH-CTPYMEHTA.
OCHOBHBIE MapKu CTaled H
CIUIaBOB u THUIIOBBIC
MPOLIECCHI TePMHUUECKOI
00paboTku pexyIero,
MITAMIIOBOTO "
MEPHUTEIBHOTO HHCT-
pyMeHTa. J[ONONHHUTEIEHbIE
00pa-60TKH c LIEJTBIO
HOBBIIICHUS CTOWKO-CTH
HHCTPYMEHTA. OcHoBHOE
000py-Z0BaHHE, arperatsl U
MOTOYHBIE JIMHHH.
IT1aHUPOBKH YYaCTKOB.

6/31

3,15

IIpopaboTka
JEKIIUOHHOTO
MarepHaa;
MOATOTOBKA K
1a60paTOPHBIM
3aHATHAM.
3amura KIT

VYeTHbIi omnpoc,
KOHTDOJIbHAs
pabora.
3amuTa KII.

MK-7.1

Uroro mo pazneny

27

27/10,81

13,15

Uroro 3a cemectp

27

27/10,81

13,15

9K3aMEH,KIT

Hroro no JUCHUIIIINHE

81

63/25,2
)44

26,45

9K3aMEH, KypCOBOU

TIPOEKT




5 O0pa3oBare/ibHbIE TEXHOJIOTUHN

B xoze npoBenieHus JEKIIMOHHBIX 3aHATHI TpelycMaTpUBaeTCs:

- UCII0JIb30BaHME AJIEKTPOHHOTO IEMOHCTPALMOHHOI0 MaTepuasa 1o TeMam, TpeOyroIuM
WUTIOCTpAINH;

- AQKTUBHBIC W HMHTEPAKTHBHBIC (OPMBI OOyUYEHUS: BapUATUBHBIA OMPOC, TUCKYCCHH,
YCTHBIN ONPOC, CEMUHAPCKUE 3aHATHS, U TaK Jajiee.

JICKIIMOHHBIN MaTepHal 3aKperIsieTcsl B XOJ€ JIA0OpATOPHBIX 3aHITHA, Ha KOTOPBIX
BBITMIOJHSIOTCSL TPYIIOBBIE 3a/laHusl MO MpoijeHHor Teme. [Ipu mpoBeaeHun 1abopaTOpPHBIX
3aHSITHIA UCTIOJIB3yeTCs paboTa B KoMaH e U MeTobl IT.

CamocrosTenbHast paboTa CTUMYJIHUPYET CTYACHTOB K MOUCKY MH(OpPMALIUK B IIpOIEcce
MO/A-TOTOBKH K 3aHSTHUSIM U K C]aue 3a4eTa.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4YaroIMXCcst
[Ipencrasneno B npuioxenuu 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnedeHre TUCIUIITTHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Toxmun, A. M. Bei6op MaTepuanoB U TEXHOJOTUI B MAIIMHOCTPOEHUU [ DIEKTPOHHBIN
pe-cypc]: yueb. mocobue / A. M. Tokmun, B. U. Temusix, JI. A. Ceunukosa. — M.: UHOPA-M;
Kpac-nosipck: Cub. penep. yu-1, 2017. — 235 ¢. — (Boicmiee o6pa3oBanue: bakanaBpuar). — Pexxum
nocryma: http://znanium.com/bookread2.php?book =900849. — 3arux. ¢ skpaHa.

2. bapa3, B.P. Haznauenne um BBIOOp METAJUIMYECKHX MAaTEPUANOB [DJIEKTPOHHBIN
pecypc]: yueonoe mocobue / B.P. bapa3, M.A. ®ununmos, M.A. I'epBacbeB. — DJIEKTPOH. AaH. —
Exatepun-oypr: Yp®V, 2016. — 192 c. — Pexxum nocrymna: https://e.lanbook.com/book/99064 . —
3ari. ¢ 3KpaHa.

3. A.H. 3aBaymummua, M.U. Pymsnnes, A.B. CerukoB. TexHonorus TtepMHUYECKOU
00pabOTKH JIUCTOBOTO M COPTOBOIO NMpokara.-Maruurtoropcek, 2017.230 c.

0) JlonostHuTEIbHAS JTUTEPATYpA:

1. 3otkun, B. E. Merononorust BpiOOpa MaTepuanoB U YHPOUHSIOUIMX TEXHOJIOTUI B
MaIluHO-CTPOCHUH [ DIeKTpoHHbIN pecype]: yueonuk / B. E. 3oTkuH. — 4-¢ u3., nepepal. u JI01I.
—M.: U1 «DOPYM»: UHDPA-M, 2017. — 320 c. — (Bsicmiee obpazoBanue). — Pexxum nocryna:
http://znanium.com/bookread2.php?book =854427. — 3aru. ¢ skpaHa.

2. MatepuanoBe/ieHle B MAIlIMHOCTPOSHUHM M MPOMBIIIJIEHHBIX TeXHOJIOrusX [Tekct]:
y4eOHO-cripaBouHoe pykoBojctBo / B.A. Crpyk, JI.C. IMuruyk, H.K. Mpimkus u ap. —
Honronpynustit: Mu-temnexr, 2010. — 535 c. : ui., Tad:.

3. Mapounuk craneit u crutaBoB [Tekct] / coct.: A.C. 3youenko, M.M. Komnockos, 10.B.
Kammpckuii u ap.; nox pen. A.C. 3y6uenko. 3-e uzf., crep. M.: Mammnoctpoenue, 2011. — 782
c.

4. Bp1Oop 3aroTOBOK B MallTMHOCTPOCHUH [ DIIeKTPOHHBIN pecypc]: cripaBounuk / Konpa-
koB A.U., BacuiseB A.C. — M.: Mammuoctpoernne, 2007. — 560 c.: mwi. — Pexxum gocryma:
http://www.studentlibrary.ru/book/ISBN9785217033829.html — 3aru. ¢ skpaHa.

5. MarepuanoBefeHre W TEXHOJOTHMUYECKHE Tpolecchl B MammuHOCTpoeHnu [Tekct] :
yuebHoe mocodue / C. U. borogyxos, A. JI. IIpockypus, P. M. Cyneiimanos, A. T'.



http://znanium.com/bookread2.php?book
https://e.lanbook.com/book/99064
http://znanium.com/bookread2.php?book
http://www.studentlibrary.ru/book/ISBN9785217033829.html

Cxuprnanze ; nox obm. pea. C. U. boronyxosa. — Crapsiit Ockon : THT, 2010. — 559 c.
: W, Tpad., CXeMbl, TaOJI.

6. Meramnosenenue: B 2 1-x. T. 2. Tepmuueckas o0padotka. CruiaBel [ DIeKTPOHHBIN
pecypc]: yueonuk / .M. HoBukos [u ap.]. — Dnekrpon. nan. — Mocksa: MUCHUC, 2014. — 1020
c. — Pexxum nocryna: https://e.lanbook.com/book/69779 . — 3aru. ¢ skpaHna.

7. @ununmos, M.A. Metoosiorust BbIOOpa METAUTMYECKUX CIJIABOB U YIPOYHSIOMINX
TEXHO-JIorui B MammHocTpoeHnu. Tom I. Ctamu u 4yryHbl [DNeKTpoHHBIH pecypc]: yueOHoe
nocobue / M.A. ®ununmos, B.P. bapa3, M.A. I'epBackeB. — DnekTpoH. naH. — ExarepunOypr:
Yp®V, 2013. — 232 c. — Pexxum noctyna: https://e.lanbook.com/book/98938 . — 3ari. ¢ skpaHa.

8. ®unmunmos, M.A. MeTtoaosorusi BRIOOpa METAITMYECKUX CIUTABOB M YIIPOUHSFOIITUX
TeXHO-JIoTu B MamrHoctpoeHuu. Tom II. L{BeTHbIE MeTasuibl U CIIaBbl [ DNEKTPOHHBIHN pecypc]:
yaeOHoe mocodbue / M.A. ®dununmos, B.P. bapa3, M.A. I'epBacbeB. — DJIEKTPOH. JlaH. —
ExarepunOypr: Yp®V, 2013. — 236 c. — Pexxum nocryna: https://e.lanbook.com/book/98939 . —
3arii. ¢ ’KpaHa.

B) MeToaunyeckue ykasaHus:

1. 3aBanunmn A.H., llItpemt M.C., lllexynoB E.B. «Tepmuueckas 06paboTka kpemnexa
Ha OAO «Maruauroropckuii MeTu3Ho-kaanoposouHsiii 3aBoJ «MMK-METU3»»: MeTon. ykas. no
npo-BeA. Mpou3Bo. mpakT. — Marautoropck: 'OY BITO «MI'TVY», 2010. — 36c¢.

2. 3aBamumuH A H., HlynenaukoBa A.I'. «TepMuueckas 00paboTKa HU3KOYTIEPOAUCTON
npoBosiokd Ha OAO «MarHuToropckuii MeTu3HO-KanuOpoBouHbIil 3aBoa «MMK-METU3»»:
METO/. YKa3. I10 IPOBE/. MPOU3BO. MpakT. — Maruutoropek: 'OY BITO «MI'TY», 2005. —31c.

3. 3aBanmumuH A.H. «Tepmudeckas o0padotka nnctpymenta Ha OAO «MarHuToropckuit
METH3HO-KAIHOpoBOouHbIH 3aBoa «MMK-METU3»»: MeTo . ykas. 1o IpoBe. MPOU3BOI. TIPAKT.
— Mar-nuroropck: 'OY BIIO «MI'TY», 2007. —29c.
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)
MatepuanbHO-TeXHUUYECKOE 00ecrieueHre IMCIUIUTHHBI BKITIOYAET:

1. Yuebnas ayautopus Ui IPOBEICHUS 3aHATUH JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKHMMH CpPEJCTBAMH OOYy4YEHHS, CIYKallUMHU IJi IpeACTaBICHUS y4eOHOMN
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMU CpEICTBA XpPaHEHHs, Nepefadyd H
MpeACTaBICHHS Y4eOHOH HHPOPMAIIHH;

- CTIeIMAIM3UPOBAHHON MEOETIBIO.

2. YueOHas ayauToOpus IS MPOBEICHHS J1a0OpaTOpHBIX 3aHsATHI (1aboparopust 210)
OCHalleHa J1a00paTOpHbIM 000PYA0BaHUEM:!

- yCTaHOBKA U3MEPEHUS dJIEKTPOCONPOTUBIICHHUS,

- YCTaHOBKa IMPOCTOTO TEPMHUYECKOTO aHAIIN3A,

- MarHUTOMETP,

- nunaromerp llleBenapa,

- yCTaHOBKA 3JIEKTOMHIYKTUBHOTO OMpe/esieHns (a30BOro NpeBparieHus.

- CTIEUUAIN3UPOBAHHON MEOETIBIO.

3. YuebHast ayTuTOpus TSl BBITIOJIHEHHSI KYPCOBBIX MMPOEKTOB (paboT) OCHaIlIeHa:

- KOMITBIOTEPHOI TexHHKO#1 ¢ makerom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAaLIMOHHO-00pa30BaTeNbHYIO CPely YHUBEPCUTETA;

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

4. YyeOHas aynuTopus Ui TPYNIOBBIX M MHIUBUIYaTbHBIX KOHCYIbTALMMA, TEKYILErO
KOHTPOJISI ¥ TPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makerom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

5. [lomemienue yist CaMOCTOSITENIBHOM PaOOThHI OCHAIIICHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makerom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

6. Ilomemenne st XpaHEHHS H TPOPHIAKTHUECKOTO OOCITY)KHUBaHHS ydeOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIIbIO: CTeITaKaMH1 JJIsl XpaHEeHUs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl pEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOAMYECKON TOKYMEHTAIINY H MaTEPUAIIOB.



ITpunoxxenue 1

6 Y4eOHO-MeTOqHYECKOE 0OOecTIiedeHHe CAaMOCTOATEIbHOM padoThl 00y4aroIMXCcs

[lo gucuumnHe «BbIOOP MaTepHaJiOB M TEXHOJOTMHd TepMoOOpPadOTKH B
MALIMHOCTPOEHUM» TIPEIYCMOTPEHa ayIUTOpPHAs M BHEAYIUTOPHAs CaMOCTOsITeNbHas pabora
oOyJaronuxcs.

6.1 AynuTopHasi caMocTosiTe/IbHAsA padoTa CTYJCHTOB IpeJIoiaraeT peleHue 3a1ad u
BBITIOJIHEHHE KOHTPOJIbHBIX 3aJJaHUH.

RN

10.
11.
12.
13.
14.
15.
16.
17.

18.

6.1.1 HpnMepnbn‘i NnepeucHb BOMPOCOB JIJIA NOATOTOBKHU K MNPAKTUYECCKUM 3aHATHAM

OO6ume TpeGoBaHUS K A€TAISM MAIlUH, KOHCTPYKIUNA U HHCTPYMEHTOB

Kpurepnun npo4HoCcTH, HaAEKHOCTH U JOJITOBEYHOCTH

OCHOBHBIE TPYIIIBI CBOUCTB M TPEOOBAHUH K MaTepraiaMm

[TpuHIMnBl BBIOOpa MaTEpUANOB M TEXHOJOTMU TepMOOOpaOOTKM JeTajeidl MalluH B
MalIMHOCTPOEHUMN.

[TpuHiunel BeIOOpa MaTepuanoB U TEXHOJIOTMH TEpMOOOpaOOTKM HMHCTpYMEHTa B
MalIMHOCTPOEHUMN.

Co3nanue 6a3 JaHHBIX, BEIOOp MaTepHaoB U TEXHOJIOIHI HAa OCHOBE 0a3 JaHHBIX.
[TpuHIMIBL BBIOOpPa MaTEpUAIOB M TEXHOJOTHH TEPMUYECKOH OOpabOTKM KPYITHBIX
IIOKOBOK.

[TpuHLMIIBI BBIOOpA MaTEPHAIOB U TEXHOJIOTMIM TEPMUYECKON 00pabOTKU BalIKOB ropsyeit
IIPOKATKH.

[Tpuniuner BeIOOpa MaTrepwaaoB M TEXHOJOTUH TEPMUYECKOH 0O0paOOTKH BaJKOB
XOJIOTHOM MTPOKATKHU.

[TpuHIMIBl BEIOOpa MAaTEPHAIOB U TEXHOJOTHI TePMHUYECKOW 0OpabOTKH 3aroTOBKU U3
COpPTOBOIO ITPOKAT JUIsl J€TaJIEH MAlIMHOCTPOCHHS.

[TpuHumnel BbIOOpa MaTEepHaOB M TEXHOJIOTUH TEPMHUUYECKOH OOpabOTKH JIHCTOBOTO
IIpOKara.

[TpuHIMIIBI BEIOOpA MaTEPHATIOB U TEXHOJIOTHI TEPMUYECKON 00paOOTKHU  MOALIUITHUKOB.
[TpuHIMIBI BBIOOpa MaTEpHAIOB U TEXHOJIOTMHA TEpMUUECKOW 00pabOTKH MPYKUH.
[TpuHumnbel BbIOOpa MaTepHaloB M TEXHOJIOTMH TEPMHUYECKOH OO0pabOTKU PEeXyILEro
MHCTPYMEHTA

[Tpunuuner  BeIOOpa  MaTepuajgoB M TEXHOJOTUH  TEPMHUYECKON  0O0paboTKH
XOJIOHOIITaMIIOBOTO NHCTPYMEHTA

[Tpunuuner  BbIOOpa  MaTepuagoB M TEXHOJOTUH  TEpPMHUYECKOM  0OpaboTKH
ropsYeITaMIIOBOIO HHCTPYMEHTA

[Tpunuuner  BbIOOpa  MaTepuaJoB M TEXHOJOTMH  TEpPMHUYECKOM  0O0paboTKH
M3MEPUTEIIBHOTO MHCTPYMEHTA

[TpuHLIMIIBI BBIOOpA TEXHOJIOTUM U3TOTOBIICHUS A€Taje U N3AeIUi B MAIIMHOCTPOCHUH C
0CcOOBIMH (PU3UYECKMMH U XUMHUUECKUMH CBOICTBaMHU.

6.1.2 TIpuMepHSBI TepedeHb KOHTPOIBHBIX 3aIaHUH I TEKYIIET0 KOHTPOJI

1.

HUMETH

['MnB3b1 HUTUHAPOB ABUTaTeNIel BHYTPEHHETO CrOpaHus O0IBIION MOIITHOCTH JTOJIKHBI
Ha pabouell TOBepXHOCTH BBICOKYIO TBepaocth (HV = 950-1000). OmHOBpeMeHHO

TpeOyIOTCSl BBICOKHE MEXaHWYECKHE CBOWCTBA B CTEHKE TMJIb3bI TOMIMHON 15 MM (50,2 >1000

MITa).

BoiOpate Mapky MaTepuana U PeKOMEHJ0OBaThb TEXHOJIOTMIO TEPMUYECKOM M XHMHUKO-

TEpMUYECKOll 00paboTOK, 0OecreunBalOUINX IOJyuYeHHEe TpeOyeMbIX CBOMCTB M KayecTBa
MOBEPXHOCTH.

2.

BBI6paTB Marepual A U3rOTOBJICHUSA 3Y6BCB KOBIIIEH OKCKaBaTOpPOB U ,Z[pO6$IIJ_II/IX

IIJIUT TIEKOBBIX )IpO6I/I.]'IOK, OKCIUTYAaTUPYIOIIUXCA B YCIOBUAX HWHTCHCHBHOTO YJIAapHO-



abpa3uBHOro M3HamMBaHUA. HazHauuTh M 0OOCHOBATH TEXHOJIOTHIO MPOU3BOJCTBA YKAa3aHHBIX
JleTaliel, ONUCaTh CTPYKTYPY U MEXAHUYECKHE CBOMCTBA MaTepUaa.

3. BroiOpath 35KOHOMHYHBIA MaTepuall JUIsi U3TOTOBICHHUS KOJIEHYATOrO Bajia JIETKOBOTO
aBToMmobmis (o > 400 MIla, 6 > 3 %) m 000CHOBaTh TEXHOJOTMYCCKHI IPOIECC €ro
u3rorosieHus. OnucaTe CTPYKTYpy U (PU3NKO-MEXaHUYECKHE CBOWCTBA MaTepHaa.

4. 3aBoja W3rOTABJIMBAET JIUTHIC IMIECTEpHHU auamMeTpoM 350 MM u BbIcOTOM 80 MM JBYyX
THUIIOB: @) HIECTEPHU C IIPEEIOM IPOYHOCTH MpU pacTskeHUH He Huxke 250 MIla u npenenom
MIPOYHOCTH ITpH U3rude He Hke 450 MlIla; 6) mectepHu ¢ MpeaeioM MPOYHOCTH MPU PACTHKEHUN
He Hwke 350 MIla u npenenom npounoctu npu u3rude ve Hke 550 Mlla. BeibpaTh neméBpie
CIUIaBbl C XOPOLIMMHM JIMTEHHBIMU CBOMCTBaMU JUIsl U3TOTOBJICHUS IIECTEPEH U TEXHOJIOTUIO MX
00paboTku. OOBIACHUTH, KAKYIO CTPYKTYPY JIOJDKEH UMETh CIIaB, 9TOOBI 00eCIeYnTh Tpedyembie
cBoiicTBa. OOBSCHUTH, IO KAKMM NPHUYMHAM TEXHOJIOTMYECKOI0 U SKOHOMHMYECKOI'O XapakTepa
NpUMEHEHHE CTajiel B JAHHOM CIIydae MEHee I1eJIeCO00pa3Ho.

5. Ha3aBozne cepuiiHo u3roraBiauBaroTcs 3youarsie Kojéca peaykropa auamerpoM 60 MM
u BeicoToi 80 MM (602> 550 MIla), ciocoOHbIE UMETh BHICOKYIO KOHTAKTHYIO BBIHOCIIMBOCTh. B
CBSI3H CO CIIOKHOHU (hopMoii 3y0a mmudoBaHue nocie 06paboTku UCKITOYeHO. BeiOpaTh crab,
000CHOBAaTh BBIOOP TEPMHUYECKOH M XHMHUKO-TEPMHYECKOH OOpabOTKH, YUUTHIBAIOIICH
HE00X0/IMMOCTh MMHUMANIBHOM JleopMaliuy, U yKa3aTb CTPYKTYPY U CBOMCTBA.

6. BriOparp MaTepuan ais Kopmyca JISTKOBOTO aBTOMOOMIIS, MOJIy4aeMOTO XOJIOJHBIM
IIPECCOBAHUEM, U YKa3aTh TEXHOJOIHIO €ro 00paboTKH, CTPYKTYpY U CBOICTBA.

7. Konenuarble Basibl MOIIHBIX ABUrareiei quamerpom 50 mm nomkHel uMers KCU > 0,5
MJIx/mM2. Kpome Toro, Bajx J0/KeH o00dajgaTh IOBBIIIEHHOW H3HOCOCTOMKOCTBIO B
MOIIMITHIKOBBIX IIelKax. BeiOpaTs MapKy MaTepuaia u 000CHOBATh PEXKUM €r0 MEXaHUIECKON
U TepMHUYECKOH 00pabOTKH, a TaKkkKe MPUBECTU CTPYKTYpPY U CBOWCTBA cepllLEeBUHBI U paboueit
MOBEPXHOCTHU BaJa.

8. Kaptepsl 3a1Hero Mocta MOIHBIX IPY30BUKOB U3rOTABIMBAIOT U3 YyI'yHa C BETMUYUHON
oTHOcHUTENbHOTO yanuHeHus 6>10 %. BriOpaTh MapKy 4yryHa, TEXHOJOTHIO €ro o0pabOTKU U
yKa3aTb €ro CTPYKTYPY U MEXaHHYECKHUE CBOMCTBA.

9. TMaptus mecrepéH KOpPOOKHM Tepemad camocBayia rpy3omnogbeMHocThio 100 T Oblia
3a0pakoBaHa BCJEJICTBHE HHU3KOM TBEPAOCTH IIeMEHTHpoBaHHOTro cios (cranp 20X2H4A,
tBEépAOocTh HRC = 56), a peHTreHOCTPpYKTYpHBII aHaIU3 OKa3ajl HaTu4Kue O0JIbIIOT0 KOJIUYECTBA
OCTaTOYHOTro aycteHuTa. [lpu MeTamnorpaguueckoM aHanuze 0OOHApYKEHO HaIU4Yhe KapOuIHON
ceTku, IIpemnoxkuTh pexum TepMUYecKod 0O0pabOTKM CTajau, TapaHTHUPYIOLIUH MOJydyeHUe
Ka4eCTBEHHOHN CTPYKTYpBI paboyero cjaos MmecTepE.

10. Mosnotku  JOMKHBI  00jamaTh  BbicOkoi  TBEpmocthio  (HRC = 56-58),
M3HOCOCTOMKOCTBIO M JIOCTaTOYHOM BSI3KOCTBIO, TaK KaK IOJBEPraloTCs yAapHBIM Harpys3Kam.
Boi6pate Mapky marepuasia ¥ 000CHOBATh PEKUMbI TEPMUYECKOH 00pabOTKH MOJIOTKA, yKa3aB
CTPYKTYDY.

11. BbiOOpouHBIi KOHTPOJIb IATYHOB U3 CTaNU 45, 3aKaNEHHBIX B BOJIE, TOKA3aJl, YTO YacTh
neranei umeet noHmwxkeHHyto TBEpAocTh (HRC = 30-42) u cTpykTypy MapTeHCUT + (eppuUT UK
MapTEHCUT + TPOOCTHUT. B 4éM fomnyIieHo HapylieHne TEXHOJIOTHYECKOTO PEKMMa 3aKAIIKU U KaK
ClIeZlyeT UCIIPaBUTh Opak?

12. Kakwue cranm Ui IIEMEHTHPYEMBIX IIECTEPEH MOXKHO MPEUIOKUTH U3 CIETYIOMIETO
pana: 38XMIOA, 20X, 40X, X, 38XC? HazHauuTh XapakTepHbIH pe:kuM 00pabOTKH IIECTEPHH
U3 BBIOPAHHOM CTaJIM U yKa3aTh MUKPOCTPYKTYPY M TBEPAOCTh paboueil TOBEPXHOCTH JETaNH.

13. Jlemexa muIyroB U CTOMKH NMPENIUTY>KHUKOB U3TOTOBJISIOT METOOM JIUThSI U3 ACUIEBOTO
cruiaBa, y kKotoporo oB > 350 Mlla, 6 > 12 %. BriOpars Marepual, ykazaTh TEXHOJOTHIO €rO
00pabOTKM ¥ OKOHYATEIBHYIO CTPYKTYPY.

14. ununapudeckue NpyKUHbBI KEIE3HOIOPOKHBIX BarOHOB C TOJILMHONW MPOBOJIOKHU 15
MM M BBICOTOM mpyxuHbl Oosiee 100 MM OOBIYHO HM3rOTABIMBAIOTCS HABUBKOW B TropsieM
coctosiHUU. BpIOpaTh Mapky Marepuasia, NPUBECTH XHWMUUYECKHUH COCTaB, YKa3aTbh PEXUM
00paboTKH, MEXaHUUYECKHE CBOMCTBA 1 MUKPOCTPYKTYPY TOTOBOM MPYKUHBI.



15. BeiOpars MaTepuain Al U3TOTOBICHHUS HEOTBETCTBEHHBIX OOJNTOB HA OBICTPOXOIHBIX
CTaHKax-aBTOMAaTaxX ¢ MAaKCUMaJbHOM IPOU3BOAUTEIBHOCTBIO PE3aHUS U BBICOKOM YHUCTOTON
MOBEPXHOCTHU. YKa3aTh COCTaB MaTepuaa, TEXHOJIOTHIO ero 00paboTKH, CTPYKTYPY U CBOMCTBA.

6.2 BHeaynuTOopHasi caMOCTOsITe/IbHAsI padoTa 00yJYalOIUXCs OCYIIECTBIISICTCS] B BUJIC
U3yYEHHs JIUTEPAaTypbl IO COOTBETCTBYIOLIEMY pa3iely ¢ MpopalOTKOH MaTepuana u
BBITIOJTHEHHSI KyPCOBOT'O ITPOEKTA.

Kypcoeoii npoekm BBHIONHSIETCS OO0YYAIOIIMMCSI CAMOCTOSTENIBHO O]l PYKOBOJICTBOM
npenojaBarens. [Ipu BHIMOIHEHUN KypCOBOTO MpOEKTa O0y4YaromMNCs JODKEH MOoKa3aTh CBOE
yMeHHe paboTaTh C HOPMAaTHBHBIM MAaTE€PHAIOM U APYTMMH JHUTEPATYPHBIMH HUCTOYHHKAMH, a
TaKKe BO3MOXKHOCTh CHUCTEMAaTH3UPOBaTh W AHAIM3MPOBATH (PAKTHUECKUH MaTepuan Hu
CaMOCTOSATEIIFHO TBOPYECKH €T0 OCMBICIIUBATb.

B nauane u3y4yeHus IUCHUILIMHBI MPETOAABATENb MpEAaracT o0y4yaromuMcsl Ha BBIOOD
HepeueHb TEM KYPCOBBIX IPOEKTOB, CBA3aHHBIX C 0a3aMu IPOHM3BOJCTBCHHOW MNPAaKTUKU 6
cemectpa. OOyJarOUIMIiCS CaMOCTOATENBHO BBIOMPAET TEMY KYPCOBOTO IMPOEKTA B COOTBETCTBUU
¢ 0a30i ero mMpou3BOACTBEHHON MpakTUKU. COBNAJeHNE TEM KYPCOBBIX IPOEKTOB Y CTYICHTOB
OJTHOW y4eOHOM TpyIIbI HE JOMyCKaeTCs. Y TBEPKACHUE TEM KYPCOBBIX IMPOEKTOB IMPOBOIAUTCS
€KEroJIHO Ha 3acelaHuu Ka(ephl.

[Tocne BbIOOpa TEMbI mpemnoaaBatesb (HOPMYIUPYET 3aJaHue MO0 KypCOBOMY IMPOEKTY U
PEKOMEHIYET IepedeHb JIMTEPaTyphl AJs €€ BBINOJHEHUS. VICKIIOUNTENbHO BaXKHBIM SBIISICTCS
UCTIOJIb30BaHUE WH(POPMAIMOHHBIX HCTOYHUKOB, @ UMEHHO cuctembl «HTEepHET», 4TO HacT
BO3MOXKHOCTH 00y4aronumMcest 00Jiee OJIHO U3JI0KUTh MaTepHa M0 BEIOPAaHHOW UM TeMe.

B mpomecce BBIMOMHEHHS KypCOBOTO MPOEKTa OOYYAIOIIMICS JODKEH pa3odparbes B
TEOPETHYECKUX BOIPOCAX N30PaHHON TEMBI, CAMOCTOATEIIFHO MPOAHATN3UPOBATH MPAKTUYECKUH
MartepHal, pa3o0pars 1 000CHOBATH MPAKTHUECKUE MTPEIOKEHUSI.

[IpenonaBatenb, mpoBepuB pabOTy, MOKET BO3BPAaTUTh €€ ISl JOPaOOTKH BMECTE C
NUCHbMEHHBIMU 3aMedyaHusiMi. CTYAEHT JOJDKeH YCTPaHUTh IIOJydYeHHBIE 3aMe4YaHus B
YCTAHOBJICHHBIH CPOK, OCIIE Yero paboTa OKOHYATENIbHO OLICHUBACTCH.

KypcoBoit npoekT momkeH Obitb odopmiieH B cootBeTctBuH ¢ CMK-O-CMITVY-42-09
«KypcoBoii mpoekT (paboTa): CTpyKTypa, cOJepXkaHue, OOIlMe MpaBUia BBINOJHEHUS U
o OopMITCHUSY.

[TpuMepHBIii nepeyeHb TeM KypCOBBIX IPOEKTOB U MPUMEp 33JaHuUs MPEeACTaBIEHbI B pa3ene 7
«O1EeHOYHBIE CPEeNICTBA ISl TPOBEACHHUS IPOMEKYTOUHON aTTECTAIINN.

[Tpunoxenue 2
7 OneHo4YHbIe CPEACTBA AJIsl IPOBEACHUS MPOMEKYTOYHON aTTeCTAllUH

a) Ilnanmpyembie pe3yabTaThl 00y4eHUs] H OLICHOYHBIE CPEACTBA IJIsl IPOBEACHHSA
NPOMEKYTOYHOH ATTeCTALUM:

Crpykry

PHBIA [Inanupyemblie
DJIEMEHT | pE3yJIbTaThI OneHouHble CpeaCcTBa
KOMIIETE o0y4deHus

15000501

MK-7 — PaspaboTka UHTErPUPOBaHHON MH(OPMALMOHHOW MOAENM TUMOBbLIX TEXHOMOMMYECKUX MPOLIECCOB B 06/1aCTU
MaTepuanoBeaeHust U TEXHOMOrMM MaTepuanos

K-7.1 PaszpabatsiBaer TeopeTuueckue BOIPOCHI:
TUIIOBOM 1. O6ue TpeGOBaHUS K IETANISIM MAIINH, KOHCTPYKIIMA U HHCTPYMEHTOB
TEXHOJIOTHUECKHH | 2. Kpurepun npoynocty, HaEKHOCTH U JOITOBEYHOCTH
peXUM 3. OCHOBHBIE TPYIIIBI CBOHCTB M TPeOOBaHMI K MaTepHaiaM
TepMuyeckoil  u | 4. [TpuHnOumIB! BEIOOpa MaTepuasoB ¥ TEXHOJIOTHH TEPMOOOPaOOTKY JeTaleit

XHUMHKO- MalllMH B MAIMHOCTPOCHHNU.




TEePMUYECKOUN
00paboTku

5. [TpuHIMIBI BEIOOpa MaTepHaIoB ¥ TEXHOJIOTHH TEPMOOOPAOOTKH
MHCTPYMEHTa B MaIIMHOCTPOCHHUH.

6. Co3znanne 0a3 JaHHBIX, BEIOOP MaTEPHAIOB M TEXHOJIOTHIA HA OCHOBE 0a3
JIAHHBIX.

7. [TpunIUIEI BEIOOpa MaTepHaIoB U TEXHOJIOTHI TepMUIECKO 00paboTKH
KPYIHBIX ITOKOBOK.

8. [TpuHIUIEI BEIOOPa MaTepHaIoB U TEXHOIOTUH TePMHIECKOH 00paboTKI
BQJIKOB ropsideii MPOKaTKH.

9. [TpuHOMIBI BEIOOpa MaTepHaIoB M TEXHOJIOTHH TEPMUIECKON 00pabOTKH
BAJIKOB XOJIOJTHOH ITPOKATKH.

10. [TpuHOMIBI BEIOOpa MaTepUaIoB M TEXHOJIOTHH TEPMUIECKON 00pabOTKH
3aroTOBOK U3 COPTOBOTO MPOKAT AJS JeTajed MalllMHOCTPOCHHUS.

11. [TpuHOMIBI BEIOOpa MaTepHaoB M TEXHOJIOTHH TEPMUIECKON 00padOTKH
JIMCTOBOTO MPOKATA.

12, [TpunIMIEI BEIOOpa MaTepHaIoB M TEXHOJIOTHI TepMUIECKO 00paboTKu
MOAIIHITHUKOB.

13. [TpunIUIEI BEIOOpa MaTepHaIoB U TEXHOJIOTHI TEpMUIECKOI 00paboTKH
HPY>KHH.

14, [TpuHIUIEI BEIOOPa MaTEPHAIOB U TEXHOJIOTHI TePMHUIECKOH 00paboTKI
PEXYIIEro HHCTPYMEHTA

15. [TpuHOMIBI BEIOOpa MaTepUaIoB M TEXHOJIOTHH TEPMUYECKON 00pabOTKH
XOJIOHOIITAMIIOBOTO HHCTPYMEHTA

16. [TpuHOUIBI BEIOOpa MaTepUaIoB M TEXHOJIOTHH TEPMUYECKON 00pabOTKH
TOpPSTYEIITAMIIOBOTO HHCTPYMEHTA

17. [TpuHIMIEI BEIOOPa MaTEpPHaIOB U TEXHOJIOTHI TEPMUIECKOH 00paboTKH
M3MEPHUTEIFHOTO HHCTPYMEHTA

18. [TpuHIUIEI BEIOOpA TEXHOIOTHI H3TOTOBICHUS NeTaJICH 1 M3/ICIHN B
MAaIIMHOCTPOEHUH C 0COOBIMH (PU3MUECKUMH U XUMUYECKUMH CBOMCTBaMHU.

19. OCHOBHBIE BPETHOCTH M PUCKH IIPH OCYIIECTBICHUH TEXHOJIOTHUECKUX
MPOLIECCOB B MALTMHOCTPOCHUN

OCHOBHBIE MEpBI 10 00eCIIeYeHNIO O0E30MTaCHOCTH TEXHOJIIOTMYECKUX POLIECCOB U
HOPM OXpaHbI TpyAa

IIpumepHbIe NIpaKTHYECKHE 3aJaHUS:

1. OOBSICHUTH NPUHUMITBI KIaCCH(DUKAIIMU U MAPKUPOBKHU CTaJIeH
OOBIKHOBEHHOT'O Ka4eCTBa, KAUECTBEHHBIX, JIETHPOBAHHBIX.

2. OObBSICHUTH HA3HAYCHHUE, IPUHIIHITHI KJIACCU(DUKAIMU U MAPKUPOBKU OPOH3BI
1 JIaTyHU.

3. OOBSCHUTH Ha3HAUYEHHE, IPUHINIBI KJIACCU(PHUKALNI 1 MapPKUPOBKH CIJIAaBOB
Ha OCHOBE aJIIOMHHHUS, MarHUs, TUTaHA.

4. OO060CHOBATH, O KAKMM KPUTEPHAIM MEXaHHMYECKUX CBOHCTB IPOU3BOIMUTCS
BBIOOP MaTepHalIoB.

5. TlosicHUTb, 4eM OTIMYAIOTCS CTATUYECKHE METO/bI NCIIBITAHUN
MEXaHHUYECKHX CBOWCTB OT AMHaMUueckux. Kakue XxapakTepUCTUKH MOMKHO
OTIPENICNIUTh STUMH METOAAMNU?

6. C ucroJbp30BaHUEM AUATPAMMBI «OKEJIE30—yTIIEpO/I» PacCMOTPETh
KPUTHYECKHE TOYKH U MOSICHUTD MX MPAKTUUECKOE 3HAYCHHE.

7. PaccMOTpeTh NpUHIMITHAIBHBIC PA3IHMYHUS CIIOKOWHON, KUITSIIIEH 1
MOJIyCIIOKOMHOM CTalH.

8. PackphITh CYyIIHOCTb YCaAKH NPH MOIYYEHUH OTIUBOK M OOBICHHUTH, KAK OHA
y4UTBIBaeTCS?

9. OO0ocHOBaTh MpeNMyIIeCcTBa U HeAOCTATKH KOBKH. Korna Hanboee
1enecoodpasHo ee MPUMEHSATH?

10. OOBACHUTH, KAKOBHI MPEUMYIIECTBA U HEJOCTATKHU ropsyeld 00beMHON
LITAMITOBKH Tiepe] KOBKOM. Kakue moKoBKHM MOJy4aroT B IPOCTHIX U
MHOTOpPYYbEBbIX LITAMITAX?

11. OOBACHUTH, HOYEMY B IPOMBIIIICHHOCTH HOITYYEeHHE IIOKOBOK B 3aKPBITHIX
mITaMnax MeHee paclpoCTPAHEHO, YeM B OTKPHITHIX.

12. OOBSCHUTH, B UEM 3aKITIOYAIOTCS TPEUMYIIECTBA M HEAOCTATKH JINCTOBOM
mTaMnoBKH. J{Jist yero oHa mpuMeHsieTcs?

13. TosicHUTB, M1 KaKuX Iesel ciayxut ruoka? [Touemy Bo3HHKaeT
NIpY>KUHEHHE P THOKe?

14. Paccmotperb TpeOOBaHMsI, KOTOPbIE IPEIBSBIIIOT K CBAPHBIM COETMHEHHSIM.

15. PaccmoTpeTh CyIHOCTD M Ha3HaYEHUE METOJIOB MEXaHUUECKOH 00paboTKH.

16. PackpbITh CYIIHOCTh OCHOBHBIX BHJIOB TEPMOOOPaOOTKH U MX Ha3HAYECHHE.




17. TlosicHUTH NPUHLMUIIEI BEIOOPA TEXHOJIOTHU TEPMHUUECKOI 00pabOTKH.

18. OOBSCHUTD, KaK BEIOUPAIOTCS PEIKUMBI TEPMHUYCCKON 0OpaOOTKH ICTATICH,
KOHCTPYKLUMH U U3IENUN B MAIIMHOCTPOEHHH.

19. JlaTp XapakTepUCTHKY OCHOBHBIX BPEIHOCTEH M PUCKOB IIPH OCYIIECTBICHUN
TEXHOJIOTUYECKHX ONEPAIHii IPON3BOACTBA OTIMBOK (IIPOU3BOICTBA
MTOKOBOK, TPOM3BOACTBA MITAMIIOBOK, 00pa00TKH pe3aHneM, TEPMUIECKON
00paboTKN).

IIpumepHbIii mepeyeHb TeM ISl KYPCOBOTO NMPOEKTa

1. Br160p 4yyryHa /it BAIKOBOTO MHCTPYMEHTA M TEXHOJIOTHHU €T0
00paboTKu.

2. Bri6op Marepuana, TEXHOJIOTHH U PEKUMOB TEPMOOOPAOOTKH ISl HOXKEH
XOJIOZHOU PE3KHU.

3. Br16op MaTepuana, TEXHOJIOTHH U peXAMa TEPMUIECKOH 00pabOTKH Iist
W3TOTOBIICHNS CMEHHBIX JIETAJICH METAITYprHIeCcKOTr0 000pyI0BaHHS,
MOZBEPracMbIX WHIYKIMOHHOH TOBEPXHOCTHOH 3aKaJKe.

4. Br16op MaTepuana, TEXHOJIOTHH U peXAMa TEPMUIECKOH 00pabOTKH Iist
M3TOTOBIICHUS XOJOAHOKATAHOH JICHTHI U3 JISTUPOBAHHBIX MAPOK CTalIH.

5. Br16op MaTepmnana, TEXHOJIOTHH U peKAMa TEPMHICCKOH 00pabOTKH
TOHKOJIUCTOBOM XOJIOJTHOKATAHOW HU3KOYTJIEPOIUCTON CTaH.

6. Bri60op Marepuana, TEXHOJIOTHU U PEXKUMa TEPMUIECKOH 00paboTKU
TEXHOJIOTHIO TEPMHYECKOH 00pabOTKN YIPYTHUX AJIEMEHTOB JUIs
HKEJIE3HOAOPOXKHOTO TPAHCIIOPTA.

7. Bri6op Marepuaina, TEXHOJIOTHU U PEeXKUMa TePMHIECKOH 00paboTKH
3arOTOBOK /IS XOJIOJHOIITAMIIOBOTO HHCTPYMEHTA.

8. Br16op MaTepmnana, TEXHOJIOTHH U pEXUMa TEPMUIECKOi 00paboTku
3arOTOBOK /IS TOPSYEIITAMIIOBOTO HHCTPYMEHTA.

9. Br16op MaTepmana, TEXHOJIOTHH U peXUMa TEPMUIECKoi 00paboTku
3arOTOBOK JUISL PEXKYILETO HHCTPYMEHTA.

10. Br16op MaTepmnana, TEXHOJIOTHH U pEXUMa TEPMUIECKOi 00paboTku
3aroTOBOK JJISl MEPUTEIBHOTO HHCTPYMEHTA.

11. Bri60op Marepuaina, TEXHOJIOTHU U PEKUMa TEPMUIECKOH 00paboTKH
NPY>KUHHBIX IIaH0.

12. Br16op matepuana, TEXHOIOTHH U peXUMa TEPMUIECKOil 06paboTku
KPETIeKHBIX U3/IENNil MOBBIIICHHBIX KIIACCOB TPOYHOCTH.

13. Bri6op Marepuaina, TEXHOJOTHH U PEXKUMa IHHKOBAHUS XOJIOTHOKATAHOU
TIOJIOCHI, 00ECIIEYNBAIOIIEH MOBHIIICHNE KaYeCTBa.

14. Br16op MaTepuana, TEXHOJIOTHH U PEXUMa TEPMUIECKOI 00paboTKu
CaMOHAapEe3HBIX BUHTOB.

15. Br16op MaTepuana, TEXHOJIOTHH U peKUMa TEPMHICCKOH 00pabOTKH
CaMOHAapE3HBIX BUHTOB.

16. Br16op matepuana, TEXHOIOTHH U peXXUMa TEPMUIECKOil 06paboTku
LIEMEHTHUPYEMBIX [IECTEPEH.

17. Br16op 4yryHa, TEXHOJIOTHH U PEXHMa TEPMHUECKONH 00pabOTKH
(hacoHHOTO JHUTHSL.

18. Br16op 4yryHa, TEXHOJIOTHH U PEXHMa TEPMUUECKONH 00paboTKH
KOJICHYATBIX BAJIOB JIJIs JIESTKOBOTO aBTOMOOMIIS.

19. Br16op MaTepuiia 1 TEXHOJIOTHIO 00paOOTKH ISl H3TOTOBJICHUS CTAHIHEI
CTaHKa CJI0’KHOHM (POpMBI, NCTIBITHIBAIOIIEH BUOPAIIMOHHBIE HATPY3KH.

20. Br16op MaTepuana Juis IEYHBIX HarpeBaTesei, padoTalomKX Npu
temneparypax 10 1050 °C u yka3aTh TEXHOJIOTHIO €10 00pabOTKH, CTPYKTYPY U
(hU3MKO-MeXaHMYECKHE CBOWCTBA.

IIpumep 3aganusi Mo TeMe KypcoOBOro MpoeKTa:

1. TIpoaHanu3upoBaTh KOHCTPYKTHBHBIE MAPaMETPbI JETallU, U3ACIHS,
KOHCTpyKIuu (popma u pazmepsl). [IpuBectn n3obpakenue (pororpaduro, cxemy,
9CKU3) JeTalu (HHCTPYMEHTA, U3/ICIHs, TIPOTYKIIUH).

2. PaccMOTpeTh Ha3HaueHKE, MPOAHAIM3UPOBATh YCIOBHS IKCIUTyaTalluu
(moTpebnenns) neranu (MHCTPYMEHTA, U3AETHSL, IPOTyKIINHN).

3. ChopmupoBath nepedeHb TPEOYEMBIX IKCIUTYaTAIIHOHHBIX M TEXHOJIOTHIECKHIX
nokasatesel (B Buae nudp, noxesaHui).

4. Onpenenuts rpyImiry MaTepuaioB 0 CIEAYIOINM BUAaM: KOHCTPYKIIHOHHBIE
CTaJIM OOIIEero Ha3HAuYeHHs, HHCTPYMEHTAJIbHBIE CTAN, CIIEUaIbHbIE CTAIN U
cry1aBbl ()KapoNpOYHbIE, HEP)KABEIOHE, M3HOCOCTOMKHUE U ITPOY.), YyT'YHBI,




LBETHBIE CIUIaBbl. [laTh 0OIIyI0 XapaKTEPUCTUKY STHX MaTepHalIoB (colepKaHKe
yIIIepoa, BUA ¥ KOJIMYECTBO JIETHPYIOIINX 3JIEMEHTOB, CTPYKTYpa, CBOHCTBA H
T.1.).
5. BeIOpats 11 KOHKPETHOHN eTaiu (MHCTPYMEHTA, M3AEIHs, TIPOTyKIINN)
Martepuall, yI0BICTBOPSIOMINN NPEIbABIIEMbIX K HEMY TpeOOBaHHH 1
obecrieueHne 3aJaHHON HAJAEKHOCTH BO BCEX PEKUMAX HKCILTyaTalln
(moTpebneHns), 1 AaTh €ro MOJTHYIO HOAPOOHYIO XapaKTePHCTUKY.
6. O6ocHOBaTh criocob TepMUUecKoit 00paboTKH (TIpeABAPUTENBHOM U
OKOHYATEeNbHOM), YYNUTHIBAsL, YTO OKOHYATENbHbIE CBOICTBA, a TAK)KE CBOIICTBA Ha
CTaJM1 TEXHOJOTNYECKOT0 Iepeiesia U3/IeNusl MOT'yT 00ecIieYnBaThCs
TepMHYecKoi 00paboTkoii, onepaunsimu OM/], pe3anusi, CBapKu Win
orpe/eIEHHBIMH BUIaMH KOMOMHHPOBAaHHBIX 00pa00TOK (TEpMOMEXaHUIECKOH,
XUMHKO-TEPMHUUYECKOH).
7. O60CHOBATH MOIOOP MPUEMIIEMBIX TEXHOJIIOTHIECKUX PEKUMOB 00PaOOTKH.
IIpoexm odopmisieTcs B BUAE MOSCHUTEIBHOM 3aIIMCKU C IPIIOKEHUEM
HEOO0XOIMMOT0 TPagHIeCcKOro MaTepraia, WLTFOCTPUPYIOMIETO YCIOBHS PaOOTHI
KOHKPETHOTO M3JIEIHS, JUI1 KOTOPOTO BEIOMpAETCsl MaTepual, TpeOoBaHus,
MpeABIBISAEMBIEC K MaTEPHATY 110 CTPYKTYpE U CBOWCTBAM, BIMSHHE XUMHIECKOTO
COCTaBa, TEMIIEPAaTYPHO-BPEMEHHBIX M MHBIX TAPaMETPOB TEXHOIOTHIECKOTO
npolecca U3rOTOBJICHUS U /MIIM TEPMUYECKON 00paOOTKH N3AEIHS IS
obecrieueHnst TpeOyEMbIX CBOICTB H T..
Iloacnumenvhasn 3anucka NOIDKHA HAYMHATBCS C THTYJBHOIO JIHCTA U

COZEPXKATh!

—  3ajlaHHE;

—  OIJIaBJICHHUE;

—  BBeACHHE (aKTyaJbHOCTH MPOOJIEMEI U IIeTh paboThI);

—  JHUTepaTypHBIH 0030p;

— Ha3HA4YCHHUE W aHAJIN3 YCIOBHH pabOTHI M3IEIHS;

—  TpeOoBaHMs, IPEABIBIACMbIC K H3/IEIHIO;

- Tpe6OBaHI/IH, MPCABABIACMBIC K MAaTCpUATy IJIA U3TOTOBJICHUA U3OCIIHSA,

— obocHoBaHHMe BbIOOpa Marepuana (OMHCAHHUE CIOCOOOB €ro MOJYYEeHHS,

XUMHYCCKOT'O COCTaBa, arTeCTanmsa NCXOJHOI'O COCTOAHUA U T.[[.);

—  000CHOBaHME TEXHOJIOTHU H PEXKUMOB 00pabOTKY;

—  CIIMCOK MCIIOJIb30BaHHOM JIUTEPATYPBI;

—  TIPUIOKEHUS (BCIIOMOTaTeIbHBIC MATEPUAIIBI).
Ilpoexkm npedcmagnsemcs K 3aujume B BUJIE yCTHOTO JOK/IANa U
COIPOBOXKIAETCS AEMOHCTpAIMEH rpadMIeCKNX JIMCTOB MIM KOMIBIOTEPHOMH
Mpe3eHTaluen

0) Ilopsanox mnpoBegeHMs TNPOMEKYTOYHOM AaTTECTALMH, IOKA3aTeJM H KPHTEPHH
OlLICHUBAHMSA:

ITpoMexyTouHass arrecTaluss IO JWCHUIUIMHE BKJIKOYAET TEOPETUYECKHE BOIPOCHI,
MO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOEHHUS OOYyYalOIIMMUCS 3HAHUHM, U MPAKTHYECKUE 3aJaHus,
BBIABIISIOLINE CTENIEHb CHOPMUPOBAHHOCTH YMEHUH U BIIaIEHUM, TPOBOAUTCS B hOpME IK3aMena.

DK3aMeH M0 JaHHOW AUCUHUIUIMHE MPOBOJAUTCS B YCTHON (hopMe IO IK3aMEeHAIIMOHHBIM
OuneraM, KaXIbli U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUYECKUX BOIPOCA U OJTHO MPAKTUYECKOE
3aJlaHue.

IToxa3aTenu U KPpUTEPUH OLICHUBAHUS JK3aMeHA:
— Ha OLEHKY «OTJHYHO» (5 0OamnoB) — oOyyarouuiicss JEMOHCTPUPYET BBICOKHH YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHCTEMATUYEeCKOe WU TIIIyOOKOe 3HaHue
y4eOHOro MaTepuajla, CBOOOJHO BBINOJNHAET MPAKTHUECKUE 3aJaHMsl, CBOOOIHO ONEpUpPYET
3HAHUSMM, YMEHUSAMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILIEHHOMN CII0)KHOCTH.
— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiicss JEMOHCTPUPYET CpeIHUN YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMI: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JOIYCKAIOTCS



HE3HAYUTENIbHBIE OIMOKM, HETOYHOCTH, 3aTPYAHECHUS IIPU aHAIUTHYECKUX OTIepalusiX, IepeHoce
3HaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYaIUH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIBHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0/Ie¢ KOHTPOJIbHBIX MEPONPUITUN JAOMYCKAIOTCS
OLIMOKH, MPOSBISETCS OTCYTCTBUE OTACNbHBIX 3HAHWW, yYMEHHUI, HABBIKOB, OOYYarOUIUIiCS
UCIBITHIBACT 3HAYUTENIbHbIC 3aTPYJHEHUs MPH ONEPUPOBAHUU 3HAHUSMHU U YMEHUSIMU IIPU UX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLICHKY «HEeY/J0BJIeTBOPUTEIbHO» (2 Oayia) — oOydaroluiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUIecKoro MaTepuana, JOIMyCKaeT CYIIeCTBEHHbBIE OIIMOKH, HE MOXET MMOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKM PELICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYT0BJIeTBOPUTEIbHO» (1 6ain) — 00yJaromuiics He MOXKET MTOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHUS U O0BsICHEHHS] HH(POPMAIIUU, HE MOXKET MOKa3aTh UHTEIUICKTyalbHbIe
HAaBBbIKU PELIEHMSI IPOCTHIX 3a]1a4.

KypcoBoii IpoeKT BbINOIHAETCS 1101 PyKOBOACTBOM HPEIoAaBaTelis, B IPOLECCE €r0 BHIIOIHEHUS
oOyyaromuiics pa3BUBaeT HAaBBIKM K HAay4yHOH paboTe, 3aKperuisisi U OJHOBPEMEHHO PACIIMpS 3HAHUS,
MONTydeHHbIE TP U3yYeHUH TUCIUILTHHBI «BpIOOp MaTepHa OB M TeXHOJOTHH TepMooOpPadOTKH B
MammHocTpoeHun». [Ipu paboTe Haa KypCOBBIM MPOEKTOM OOYyYaroIIHMiics JOJKEH MOKa3aTh
CBOE YMEHHE paboTaTh C HOPMATUBHBIM MAaTEPUAJIOM U IPYTMMHU JIUTEPATyPHBIMU UCTOYHUKAMU,
a TaKXe BO3MOXHOCTh CHCTEMATH3UPOBATh U AaHAIU3UPOBATh (PAKTUUECKUH MaTepual u
CaMOCTOATEJIBHO TBOPYECKH €TI0 OCMBICIIUBATD.

B mporiecce BBINONMHEHHUS KypCOBOTO MpPOEKTa OOYyYaromMiics JODKEH pa3o0paThCcsi B
TEOPETUYECKHUX BOMPOCaX N30PaHHOW TEMBI, CAMOCTOSITEIHHO IPOAHATH3UPOBATH MTPAKTUYCCKHNA
MaTepuai, pa3odpaTh 1 000CHOBATH MPAKTUYECKUE MPEIATIOKECHHUS.

IToka3aTen U KpUTEPUH OLIEHUBAHUS KYPCOBOI'0 IIPOEKTA:

— Ha OIICHKY «OTJIMYHO» — MPOEKT BBIMOJIHEH B COOTBETCTBHUH C 3aJaHHEM, 00yJaroIIuics
MIOKa3bIBAaCT BBHICOKHI YPOBEHb 3HAHUI HE TOJHKO Ha YPOBHE BOCIIPOM3BENCHHS U OOBSICHEHUS
uH(pOpMallMK, HO W HHTEJUICKTyaJlbHbIE HAaBBIKM pELICHHS MpOoOJeM U 3a/ady, HaXOXKICHUs
YHHUKaJIBbHBIX OTBETOB K Mpo0IeMaM, OIIEHKU U BBIHECEHUS! KPUTHUECKUX CYXKJIECHUN;

— Ha OIIEHKY «XOPOI0» — IPOEKT BBIIIOJHEH B COOTBETCTBUHU C 33/aHUEM, 00yJaromuiics
MOKA3bIBACT 3HAHUS HE TOJIbKO Ha YPOBHE BOCIPOU3BEAEHUS U 00BSICHEHUS MH(YOpPMAIMH, HO U
MHTEJJICKTyadbHbIe HABBIKM PEIICHUs] MpoOJIeM U 3a/lad, HaXOXKJIEHUs YHUKAJIbHBIX OTBETOB K
npoOemMam;

— Ha OLICHKY «YAOBJIETBOPHUTEJIbHO» — IIPOEKT BBIIIOJHEH B COOTBETCTBUU C 3aJaHHEM,
oOyJaromuiicsi MOKa3bIBaeT 3HAHUSI HAa YPOBHE BOCIPOM3BEIEHUS U 00BsACHEHUS MH(OpMaIuy,
WHTEIJIEKTYalIbHbIE HABBIKU PEILIEHUS NIPOCTHIX 3a4aY;

— Ha OLIEHKY «HEYA0BJIETBOPUTEIBbHO» — 33JaHUE MIPETO1aBaTENA BBIIIOJIHEHO YaCTUYHO, B
npoliecce 3aluThl PaboThl 00yUarOIIUIACS TOMYCKAeT CYIECTBEHHbIE OLIMOKH, HE MOKET
MIOKa3aTh MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHHUS IOCTABJICHHOMN 3a1a4H.



