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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqannu Kadeapsl VHXUHUPUHT YHUKAJIBHBIX MAaTEPHATIOB U

[Ipotokom ot 20 r. Ne

3aB. kadeapoii AE. FmeH

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM roly Ha 3acefaHuu Kadeapsl VHXUHUPHHT YHUKATBLHBIX MAaTEPUATIOB U

IIporokomor 20 1. Ne

3aB. kadeapoii A.E. r_yJ'II/IH

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2025 - 2026
yueOHOM rojly Ha 3acefaHuu Kapeapsl MHKUHUPHUHT YHUKATBHBIX MATCPUAIOB U

[Iporokom ot 20 . Ne
3aB. kadenpoii A.E. T'ynun

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peanm3anuu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu kadeapsl VHXUHUPUHT YHUKAIBHBIX MAaTEPUAIIOB U

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.E. T'ynun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbro ocBOeHUS AUCUUILINHBI «MeTauTyprudeckas TeII0TEXHUKA SBISETCS:

Pa3BUTHE y CTYJIEHTOB YCTOWYMBBIX HABBIKOB MPUMEHEHHS (PyHIAMEHTAIBHBIX 3aKOHOB
Ter1oo0MeHa U MEXaHUKU ra3oB, COBPEMEHHOW TeOPHH TOPEHUS U PAlMOHAIBLHOTO COKUTAHUS
TOILJINBA;

(dhopMUpOBaHHE y CTYACHTOB YMEHUS UTEHUS CXEM, YepTeKel KOHCTPYKIUI U 2IEMEHTOB
BBICOKOTEMIIEPATYPHBIX METALTYPTHUECKUX NIeUei U YCTPOUCTB;

M3Y4YE€HHE CBOWCTB M TPeOOBAHUU MPEAbSBIAEMBbIX K MaTepuaiaMm, IPUMEHSEMbIM IPU
COOPYXEHHHU I1EYEH;

(dbopMUpOBaHUE Yy CTYJEHTOB Ha OCHOBE PAllMOHAIBHON TEXHOJIOIMHM HArpeBa MeTasuia,
YMEHUH TEIUIOBBIX PACUYETOB;

npuoOpeTeHne HAaBBIKOB TEIUIOBBIX PacyeToB Ieuel, ropenok, (HOPCyHOK U TOPEHHUS
ra3o00pa3Horo, XHUJIKOT0 U TBEPIOTO TOIINBA.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

Jucuumuimaa MeTaurypriudeckasi TEIUIOTEXHUKA BXOIUT B 0053aTENIbYIO YacTh y4eOHOTO
11aHa 00pa30BaTeNIbHON POTrPaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YyMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILIUH/ IPAKTUK:

Tennodusuka

dusuka

Maremaruka

dusnueckas XMMuUs

3HaHus (YMEHUs, BlaJIeHUs), MOTYYeHHbIE IPU U3yYEHUU JAaHHON JUCLUILIMHBI OyayT
HEOOXOUMBI 17151 U3Y4YEHUSI JUCIUILIINH/PAKTHUK:

MonenupoBaHH€e MPOLIECCOB U 0OBEKTOB B METAILITYPTUU

Teopus 00pabOTKH METAIIOB JaBICHUEM

[Ipon3BoICTBO COPTOBOIO MpOKaTa

Teopus u TEXHOIOTUS IPOU3BOICTBA KPETIEKHBIX U31ETUN

TexHonornueckue npoueccbl 00pabOTKH METAIIOB JaBJICHUEM

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbrare ocBOCHMS IUCHMILIMHBI (Moayis) «Mertamrypruyeckasl TEMIOTEXHUKA»
oOyyJaronuiics J0mKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

OIIK-2 CnocobOeH ydacTBOBaTh B MPOSKTHPOBAHWU TEXHHUYECKHMX OOBEKTOB, CHUCTEM W
TEXHOJIOTMYECKUX IIPOLECCOB € YYETOM 3JKOHOMMYECKHX, JKOJOIMYECKHMX M COLMAJIBHBIX
OTrpaHNYCHHUH

OIlK-2.1 [IpoBOAUT TEXHUKO-PKOHOMUYECKOE OOOCHOBAaHHE M HSKOHOMUYECKYIO
OLICHKY NNPOEKTHBIX PEILIEHUI U MHKEHEPHBIX 3a1a4

OIIK-2.2 IIpoBOAUT OLIEHKY IPOEKTHBIX PELIEHUH U MHKEHEPHBIX 3a]1a4, B TOM YHUCIIE
JKOJIOTHYECKYHO

OIlK-2.3 AHanu3upyeT M OLEHUBaeT  pabOTOCHOCOOHOCTh  MPEANpPUATHS
(TeXHHYECKHX OOBEKTOB, CHUCTEM U MPOIECCOB) C YYETOM COIMAIbHBIX
OrpaHHYeHUI




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKTHas paboTta — 37 akaJl. 4acoB:
— aynutopHas — 36 akaJ. 4acoB;

— BHeayJUTOpHas — 1 akaji. yacos;
— caMocCTosTeNNbHAs paboTa — 71 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCTalMu - 3a4ET

AynuropHas g
o | KoHTaKTHAS pabota E 3 dopma TEKyIIEero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) == . p Kon
S 3 © | camocTosTenbHOI | ycieBaeMOCTH U
JIACIMTUTHHBI 5 S . | xommeTeHn
O g £ paboThI MIPOMEKYTOUHOM
nmad. | mpakT. | 3@ ATTeCTAIIH
Jlek. s < 11,
3aH. 3aH. | Q &
1. 1 Pazgen. Meramnyprudeckue
MeYH, TEIUIOTeHepalys B Iedax,
OCHOBBI TEOPHHU TOPCHHUSL.
[popaboTka OIlK-2.1
1.1 Beenenune. Ha3nauenue pop
TEIUIOBBIX  INPOLECCOB U /ICKIHOHHOro Hammine
P 2 8 | marepuana (Tema KOHCIIEKTOB OIIK-2.2
arperatoB. OOmas cxema o
METAIIYDIHICCKON e 1.1, Ilpunoxenue JICKIIUH.
yp : 1) OIK-2.3
[IpopaboTka Hamaue OMnK-2.1
JICKIIMOHHOTO
1.2 Temrorenepauus B MATeDHANA: KOHCIIEKTOB
neyax. Bumsl  oHepruw, 2 1 9 p ’ nexmuit; cnasa  |OMK-2.2
N 4 pelieHne 3aaa4
UCIIOJIb3YEMOIi B Meuax (Tema 1.2 MPAKTHIECKUX
bt )
3amad. -
IIpunoxenne 1) A OrK-2.3
[IpopaboTka -
13 OCHOBBI TEOpUH pop Hannune OnkK-2.1
. JICKIIMOHHOTO
TOPEHHs, YCTPOWCTBA IS KOHCIIEKTOB
Martcepuaia; o ONK-2.2
COKMTaHUS TOIIJINBA, 2 4 7.8 JIEKIIMI; caada -2.
pelieHue 3a1a4
it (o 13, | TP
ponty p Ipunoxenue 1) ) OfK-2.3
HWroro no pazaeny 6 5 24,8
2. 2 Paspen. Buemnuii wu
BHYTPEHHHH TETI00OMEH
ITpopaGoTka Hamaue OnkK-2.1
2.1 Buemnuit u JIEKIIMOHHOTO
BHYTPEHHHI TEIUIOOOMEH B Marepuana; KOHCHEKTOB
yp 1 2 2 p ’ nexumii; cnaya  |OMK-2.2
pabouem MPOCTPAHCTBE pelieHue 3a/1a4
. MPAKTHIECKUX
nevein (Tema 2.1, saxay
4 Ipunoxenue 1) ) OfK-2.3
IpopaboTka Hamaue OnkK-2.1
2.2 JIBwKeHUe KUIKOCTH W JIEKIUOHHOTO
ra3oB B TEXHOJOTHYECKUX MaTepHana; KOHCTICKTOB
. 2 2 2 P ’ nexuuii; cnaya  |OMK-2.2
arperaTtax YepHO u peuieHue 3a1a4q
N MPAKTHIECKUX
LBETHOW METAJITypTUN (Tema 2.2, sanas
npuoxeHue 1) ) OfK-2.3
Uroro no pazaeny 3 4 4
3. 3 Pazpmen. OcHOBHBIE THIIBI
MPOMBINIICHHBIX MeYeH




3.1 Martepnansl, Ipopaborka Hanuuwne OrK-2.1
JICKLIMOHHOTO
HCIIOJIB3yeMBbIE B MaTeDaLa: KOHCIICKTOB
KOHCTPYKIUAX 2 42211 10 p ’ nexumit; cnaua  |OMNK-2.2
peleHue 3a1a4
BBICOKOTEMITEPATYPHBIX (Tema 3.1 NPAKTHYCCKHUX
arperaToB Tprnosere 1) 3ajad. OMK-2.3
3.2 OCHOBBI TEXHOJIOTHH ITpopatora Hammaue OrnK-2.1
JICKILIMOHHOTO
HarpeBa MeTajuia, BBIOOD MaTeDaLa: KOHCIICKTOB
PaIMOHATBHEIX 2 221 | 10 puaa, nexnmit; cnaga  |OMK-2.2
pelieHue 3a1aq
TeMIIEPATYPHBIX u (Tema 3.2 NPaKTHYECKHUX
TEIUIOBBIX PEKHMOB Tpunoxene 1) 3aj1ad4. OMK-2.3
ITpopaboTka OIlK-2.1
3.3 Teroo0MeHHbIC JIEKIIUOHHOTO Hamuue
anmaparsl u ux 2 3/31 | 10 | marepmana (Tema KOHCIIEKTOB OIIK-2.2
CpaBHUTEJbHAs OLICHKA 3.3, Ilpunoxxenue JICKIUH.
1) OIIK-2.3
3.4 OCHOBHBIE  THIIBI IpopaboTka OIIK-2.1
MPOMBIIIICHHBIX Teueil U JIEKIIHOHHOTO Hamaue
BaKHEHIIHE 3 12,2 | marepuana (Tema KOHCIIEKTOB OIIK-2.2
XapaKTEepPUCTUKH ux 3.4, lMpunoxxeHue JIEKIUH.
TEIUIOBOM paboThI 1) OIIK-2.3
Hroro no pazneny 9 9/721 | 42,2
Hroro 3a cemectp 18 18/7,21| 71 3auéT
Hroro no qucuumnnune 18 18772 71 3a4er

)44




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnis perieHus npelycMOTPEHHbIX BUAOB y4eOHONW pabOThl MPU M3YYEHUHU IUCLHUIIIMHbI
«MeTamrypruueckasi TEIIOTEXHUKa» B KaUeCTBE 00pa30BaTEIbHBIX TEXHOJIOTUN UCTIONB3YIOTCS
KaK TPaJIULUOHHBIE, TAK U MOJLYJIbHO-KOMIIETECHTHOCTHBIEC TEXHOJIOTUH.

LensiMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBIISTIOTCS:

* aKTUBM3UPOBAHNE MBIIUIEHUS 00y4aroIIuXcs;

* popMHpOBaHUE HHTEPECA K U3YIaEMOMY MaTepHay;

* pa3BUTHE UHTEJUIEKTA U TBOPUYECKHUX CIIOCOOHOCTEH 00yUaroIuXCsl.

JIeKIIMOHHBIN MaTepuai 3akperuisieTcs Ha JabopaTOpHBIX paboTax, rie MPUMEHSETCS
COBMECTHAsl JIeATENILHOCTh CTYJEHTOB B IpyIIe, HAlpaBJICHHas Ha pelleHue oOmeil 3agauu
IyTEM CJIO0XKEHHUS pPe3yJbTaTOB HHIUBUAYaJbHOW pabOTHl WieHOB rpymmbl. s pa3BuTHs u
COBEPILIEHCTBOBAHUSI ~ KOMMYHUKAaTHUBHBIX  CHOCOOHOCTEH  CTYJEHTOB  OpraHU3yKTCS
NPaKTUYECKHE 3aHATHA B BHJE JUCKYCCHH, aHAM3a PEAIbHBIX MPOOJIEMHBIX CUTYyallMid |
MEXIUCUUIUIMHAPHBIX CBsI3€Ml M3 pPAa3IMYHBIX O0jJacTell B KOHTEKCTE pelIaeMoi 3agauu.
[lepenaua HEOOXOOUMBIX TEOPETUUYECKUX 3HAHUI U (OpPMHUpPOBaHUE IMPEACTABICHUI MO Kypcy
OPOMCXOJUT C HNPUMEHEHHEM MyJIbTUMenuiHOro obOopynoBaHus. Ha 3aHATHSAX BHeApSIOTCS
Takie HMH(OpPMALMOHHBIE TEXHOJOIMH, KaK HCIOJb30BaHUE AIEKTPOHHBIX M3AaHUN (UTEHUE
JEKIHMHA C UCIOJIb30BaHUEM CIal-Tpe3eHTalul, 3JIeKTPOHHOIO Kypca JIEKIMH, IpapuuecKux
00BEKTOB, BHIEO- aymuo- wMartepuanoB (uepe3 HWMutepuer). CamocrositenbHas paboTa
CTUMYJIUPYET CTYAEHTOB K CaMOCTOSTEIbHOH MpOpadOTKe TeM B Ipoliecce HalMCaHUs
pedeparoB, MOATOTOBKM K JUCKYCCHSIM, K KOHTPOJbHBIM pa0OTaM M TECTUPOBAHUIO. DTallbl
IIO3HABATEJIBHON JIEATEIbHOCTU CTYIAEHTOB IIPEAINOJIAraloT IIOCIEA0BAaTENIbHO ITOCTAHOBKY
MHTEPECYIOIIEeH UX MPOOIeMbl, BbIIBUKEHUE TMIIOTE3 MPU €€ PEIIECHUHU, BBIPAKEHUE PELICHUS
TUIIOTE3bl HAYYHBIM SI3bIKOM, @ TAK)KE€ peanu3auus IpoAyKTa B BUAE MyOJIMYHOIO BBICTYIJICHUS,
JOKJIaga Wi npe3eHTauuu. KoppekTUpoBKHM 0O0pa3oBaTeIbHOrO IIpolecca HPOXOJsaT ¢
UCTOJIb30BaHUEM OOpaTHOW CBA3M MEXAy I[IpernojaBaTeieM W OOy4yarolMMHUCS  Ha
KOHCYJIbTAIMX, a TAKXKE IPU TEKYILIEM U IPOMEKYTOYHOM KOHTPOJIE.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. TunbkoBa, C.M. Temnopusuka u MeTauTyprudeckas TEIUIOTEXHHUKA : yueO. mocooue /
C.M. Tunbkosa. - Kpacuosipck: Cub. denep. ya-t, 2019. - 168 c. - ISBN 978-5-7638-3751-3. -
Tekcrt: anextponHsIit. - URL: https://znanium.com/catalog/product/1032123

2. JIzto3ep, B.S. TeruorexHuka U TemaoBas pabota rmedeii: yueOHoe mocobue / B.S.
H3ro3ep. — 3-e um3a., crep. — Cankr-IlerepOypr: Jlawp, 2019. — 384 c. — ISBN
978-5-8114-1949-4. — TekcT: anekTpoHusblii // JlaHb: 37eKTPOHHO-OHOIMOTEYHAsT CHCTEMA. —
URL.: https://e.lanbook.com/book/93750

0) lomostHuTeIBLHASI TUTEPaTypa:

1. Kpyrnos, I'.A. Temnorexnuka: yueOHoe nmocodue / I.A. Kpyrnos, P.1. bynrakosa,
E.C. KpyrnoBa. — 2-e¢ usn., crep. — Cankr-IletepOypr: Jlanp, 2012. — 208 c¢. — ISBN
978-5-8114-1017-0. — Texcrt: anekTpoHHbIH // JlaHb: IEKTPOHHO-OMOIMOTEYHAsT CHCTEMa. —
URL.: https://e.lanbook.com/book/3900



2. bproxanos, O.H. Terutomaccooomen: Yueonuk / O.H. bproxanos, C.H. llleBuenko. - Mockaa:
HUIl Wnadpa-M, 2012. - 464 c. (Bweicmee oOpa3zoBanme: bakamaspuar). - ISBN
978-5-16-004803-1. - Tekcrt: anektponHusbIit. - URL: https://znanium.com/catalog/product/258657

3. Tertorexuuka: yueonoe mocobue / B.B. JIpipaun, A.A. Mansimmsd, B.I'. CmupHOB,
T.JI. Kum. — KemepoBo: Ky3['TY umenu T.®. ['opbauesa, 2017. — 174 c. Pexum pocryna:
URL.: https://e.lanbook.com/book/115115.

4. MarseeBa, [.H. DxcnepuMmeHTanbHOE HCCIEIOBAaHHE IPOLECCOB TEIUIOOOMEHA:
yuebnoe mocooue / I'.H. Matseea, F0.1. Taprakosckuii, b. K. CeHnuKkuH. - 2-¢ U31., MOATOT. 10
ned. u3g. 2008 r. - Marautoropck: MI'TVY, 2011. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYIL 3KpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/
1/1119153/989.pdf&view=true

5. Makapos, A.H. TemiooOMeH B 3JIEKTPOAYTOBBIX M (PaKEIbHBIX METAILTyPrUYeCKUX
neyax ¥ SHEPreTHYECKUX yCTaHOBKax: ydeOHoe mocooue / A.H. Makapos. — Cankt-IletepOypr:
Jlanp, 2014, — 384 c. — ISBN 978-5-8114-1653-0. — Texkct: anektponnsid // Jlaus:
aJeKTpoHHO-OMOmmoreunas cuctema. — URL: https://e.lanbook.com/book/50681 (mara
obpamenus: 30.10.2020). — Pesxum goctymna: it aBTOPU3. [OJIb30BATEICH.

6. Komues, B.B. TemnoBoii pacuer KOKCOra3oBoil BarpaHku: yueOHoe mocooue / B.B.
KonieB, A.B. TuxonoB; MI'TY. - Maruutoropck: MI'TY, 2015. - 1 s1eKkTpoH. ONT. AWCK
(CD-ROM). - 3aru. ¢ Tutya. akpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1407.pdf&show=dcatalogues
/1/1123921/1407.pdf&view=true - MakpooObeKT. - TeKCT: 37eKTPOHHBIH. - CBEICHUS TOCTYITHBI
takke Ha CD-ROM.

7. MarseeBa, ['.H. DOxcnepuMeHTanbHOE HCCIEIOBAHUE IMPOLIECCOB TEIIOOOMEHa:
yuebnoe nocooue / I'.H. Matseesa, F0.1. Taprakosckuii, b.K. CeHnukuH. - 2-¢ u31., MOAr0T. 10
neu. u3a. 2008 r. - Marautoropek: MI'TY, 2011. - 1 anexrpoH. ont. auck (CD-ROM). - 3aru. ¢
TUTYJ. 3KpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/
1/1119153/989.pdf&view=true - MakpooObeKT. - TeKcT: MeKTpOHHBIN. - CBeICHHsI JOCTYITHBI
takke Ha CD-ROM.

B) MeToanyeckne yKazaHus:

1. 3nokazoBa, H.I'., MBanoB, [.A. JlaGopaTopHbIi NpPaKTUKyM IO JUCHUIUIMHAM
«TommuBo u TCVYy», «Teopus u mnpaktuka Teruiorenepanun». Marauroropcek: M3a-Bo
Marnurtopck. roc. TexH. yu-ta um. I'.JM1.HocoBa, 2013. 53 c.

2. CseunukoBa, H.IO. TIpakTHKyM MO TEXHUYECKOW TEPMOJMHAMUKE M TEIUIOTEXHUKE:
npaktukyM / H.}O. CBeunukoBa, C.B. FOxuna, A.B. I'opoxos; MI'TY. - Maraurtoropck: MI'TY,
2018. - 1 omektpon. ont. guck (CD-ROM). - 3arm. ¢ tutyn oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515
134/3545.pdf&view=true - MakpooObeKT. - TeKcT: 31MeKTpOHHBIH. - CBeIEHHS TOCTYITHBI TAKXKE
Ha CD-ROM.

r) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneyenne

Haumenosanue 110 Ne norosopa CpoK eiiCcTBUS TUIEH3UU

7Zip ¢B0001HO pacnpocTpansgemoe I10 0eCcCpOYHO




MS Office|x, 135 o1 17.00.2007 Geceporio

2007

Linux CBOOOJIHO 0ECCPOYHO

FAR Manager |cBo6oaHO 0OECCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Ha3Banwue kypca CchblIKa

ApxuB Hay4HbIX JKypHAJIOB

«HaroHanbHbI# https://archive.neicon.ru/xmlui/

AJICKTPOHHO-UH)OPMAIHOHHBIN

Mexnynaponnas  pedepaTuBHas U

IOIHOTEKCTOBas ~ crpaBouHas  Oasa|https://www.nature.com/siteindex

JIAHHBIX _HAay4YHbIX M3JaHui _«Springer

Mexcnyrapoas oasa HAyHHbIX http://materials.springer.com/

MaTEpHaJIOB B 00JacTH (HDU3HUCCKHX
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9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHue JUCIUIIIIMHBI BKIIFOUACT:




VY4eOHble ayTUTOPUU JJIS IPOBEACHUS 3aHATHH JIGKLIMOHHOTO THMA. MynbTUMeTUIHbIE
CpeICTBa XpaHEHUs], IIepelaul U IPeACTaBIeHUs HH(OPMALIHH.

VY4eOHble ayauTOpUM JUISI TPOBEACHMSI NPAKTUYECKUX 3aHATUM, TPYNIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIbTAlMH, TEKYIIET0 KOHTPOJISA U MPOMEKYTOYHOU aTTecranuu. Jlocka,
MeIl.

VY4yeOHble ayIUTOpPHM, IIOMEIIEHHUS ISl CaMOCTOATENbHOM padoThl 00ydaroUuxcs.
[Tepconanbubie KoMIbloTepbl ¢ akeroMm MS Office, Beixomom B MHTEpHET M € JOCTYIIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCUTETA.

[Tomemenne Juis  XpaHeHUs W OPOPHIAKTUYECKOTO OOCIYKMBAaHHUS  y4eOHOTro
obopynoBanus. Cremnaxu, cefidsl 1 XpaHeHUs: yueOHoro obopynoBanus. MIHCTpyMeHTHI Ais
pPEMOHTA JIabOPAaTOPHOTO 000PYJOBAHHUS.



OreHOYHBIC CPEICTBA JIJIs TPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN

TecTbl I cAaMONIPOBEPKHU

ITpunoxxenue 1

Peittunr
CJIOXHOCTH
OtmeTKa 0
BOIIPOCOB
TexkcT Bompoca Bapuantb oTBETOB BEIOOpE .
(1-nerkuii,
ATAJIOHA .
2-cpenHuid,
3-CIIOXKHBIN)
KJTaccuuKaIus mo
MPOUCXOXKJICHHIO U arPeraTHOMY OranoH
COCTOSTHUIO
XUMHUYECKUH COCTaB OrtanoH
K o0uieit xapakTepucTiKe | temora cropaHus Dranou 2
TOTTABA OTHOCATCA. KO3 UITMEHT pacxo/ia BO3IyXa Ipu
CKMTaHUHU
KOJIMYECTBO HEOOXOAUMOTO LISl
TOPCHHMSI BO3/[yXa M BBIXOJI
MPOJTYKTOB CTOPAHUS
. yIIepO U KUCIOPOJT
Baxueilie xummuieckue
3JIEMEHTHI TOIINBA YIJIEpOZ 1 BOLOPOX Orajou 1
OpPraHUYECKOro KHCJIOPOJT ¥ BOJOPOT
MPOUCXOMKICHHS:
yIIIepoJ U a30T
AlL,O; DTaoH
B . SiO, DraioH
COCTaB HETOPIOYCH
P CaO OTaJIoH
MHHEpaIbHONU YacTH co 1
TOIUIMBA - 30JIbI BXOST 2
SO,
N,
OpraHuyecKas
Kaxast cepa, conepxamascst | yoqeannas
B TOTUIMBE, HE YYACTBYET B 2
o cynb(arHas DraynoH
ropeHun?
OpraHMyecKas ¥ KoJueaaHHas
JUTS. TBEPIOTO TOTLIIMBA OranoH
JUTSI JKUJKOTO TOTLITHBA OrajoH
XUMUYECKHI aHAIIN3 JUTSI Ta3000pa3HOTO TOTUIMBA
TOIUIMBA TI0 DJIEMEHTHOMY HCKYCCTBEHHOTO TPOUCXOXKICHUS 3
COCTaBy HPUMCHAIOT JUTSI Ta3000pa3HOTO TOTUIMBA
€CTECTBEHHOT'O MPOMCXOMKICHHUS
JUTSL CMECH Ta3000pa3HBIX TOILTUB
TUTPOCKOITNYECKas
BHEIIIHSIS, yIepIKUBaeMast Sranon
Kakas qacn)v BJIATH, MEXAHHIEeCKH
coJieprKaIieics B TOIUIHBE, 2
TepseTcs TIPH CyIIKe? XUMHYECKH CBS3aHHAS
TUTPOCKOITUYECKAst U XUMUIESCKU
CBsI3aHHas
Kakas teriora cropanust
BEICIIIAsI TETIOTA CTOPAHUS
TOIUIMBA COOTBETCTBYET 2
ACUCTBUTCIIEHOMY HU3IIAs TETUIOTA CTOPaHHUS DrtayoH




KOJIMYECTBY TEILIOTHI,
BBIIETISIEMO TIPH CTOPAaHUHU
B [€YaxX U TOMKax?

MIPU C)KUTAHUU C HEIOCTATKOM
BO3ITyXa

mpu 000TaIeHUH TYThS
KUCIJIOPOJIOM

IIpU CXKUT'aHUU C H30BITKOM BO3yXa

JIpeBeCcHHA
B xakoM Buze TBEPAOTrO
TOIUIMBA COJIEPHKAHUE Topdh
8 | yrmepona B coctaBe Oypsble yriu
OpraHUICCKON MaCCEl KaMeHHbIE yTIIn Otanon
MoxeT gocturarb 80-96%7?
TOPIOYHE CIaHIIBI
Kaxomy ra3zoo6pasHomy JIOMEHHBIH (KOJOITHUKOBEIH) ra3 OTtanoH
TOIUTHBY C TETIOTOMH KOKCOBBIH a3
3
cropanmst 3,5-4,0 MJIx/m KOKCOJIOMEHHAsI CMECh
Q | COOTBETCTBYET MPUMEPHBIA | NPUPOAHBIIL ra3
cocras: 9-14% CO , ; CMECh IOMEHHOT'O U IIPUPOJTHOTO
25-30% CO; 57-58% N, ; rasos
CH . nH CMeCh KOKCOBOTO U IIPHPOJTHOTO
ocTajbHOE - +uH,. FA30B
7000 xJIx/kr
10 Terwiora cropasus 29,3 MIx/kr OtajioH
YCIOBHOT'O TOILIMBA: 29,3 KKaI/KT
35,5 MIx/xr
WuTepBan 3naueHui 0,55-0,65
«IUPOMETPUIECKOTO 0,65-0,85 OtanoH
ko3 dumeHTay st 0,85-0,95
11 | OPMEHTHPOBOYHOTO 0,95-1,05
OHIV)e)leneHm{ 5 0,35-0,45
NeHCTBUTEIHHON
TEMIIEpPaTyphl B M€Yax U 0,45-0,55
TOMKAX:
TEIJIOBOM HArpy3Kou mneuu
Haubomnblee KoaIu4ecTBo TEIIOBON MOIIIHOCTBIO YN Dranon
TEIIOTHI, KOTOPOE TeYb
TETIOBBIM PEKUMOM TEYH
19 | MOXeT HOpMaNbHO (6e3
HEJ/IOKOTa TOTUINBA B KO3 UITUEHTOM HCITOIE30BAHUS
pabodeM MpOCTPaHCTBE) Tera
YCBOHTE, HA3LIBACTCA. K03 QUIMEHTOM TOJIE3HOTO
JICHCTBHS
WHTEHCUBHOCTDH Pa0OTHI IIEUH OtanoH
WHTEHCUBHOCTD TETIJIOBBIJICIICHHS B
VY neneHas Heun
MIPOU3BOAUTEIHLHOCTh =
13 pOU3BOUTE oc 4acoBOU 00beEM IIPOU3BOJICTBA
(HampsKEHHOCTH 1o/1a
o
[e41) XapaKTepU3yeT: % BBIX0J1a TOJHOTO MPOIYKTa
pasMepsl pabodero NpocTpaHcTBa
arperara
BCE XHMUYECKUE PEaKIIUH, HITYIIHE C
MOJIOKUTEIEHBIM TETUIOBBIM
Urto yuuTHIBacTCS B CTAThE OJTOAHTE cIio
s dexTom
«TETIOTa K30 TEPMUUECKUX
| eaKIMiDy TPHXOTHO BCE XUMHUYECKHE PEaKlH, UAYIINE C
YACTH TEIIOBOro Gamanca MOJIOKHUTEIEHBIM TEIUIOBBIM Sranom

TETIOTEXHUIECKHX
arperaros?

3¢ (hexToM, KpOME PeaKIHii TOPeHUs
TOTUINBA.

TCIUIOTA, BBIACIIACMAs IpHU rOpCHUU




TOILTTMBA

TCIIJIOTA, BHOCHMAA UCXOAHBIMHA
TEXHOJIOT'MYCCKUMHN MaTCpuajlaMu

TCIUIOTAa, BHOCUMAs HAarp€TbiIMun
BO3AYXOM M TOIIJIMBOM

YU IMOCTOSAHHOT O HCﬁCTBHﬂ,

TeMIIepaTypa B KOTOPbIX HE OtasoH
MEHSETCS CO BPEMEHEM
€YU MEPUOANIECKOr0 JEHCTBHS, C
K kaxomy THIy neuei NEPEMEHHON BO BPEMEHH
15 | oTHOCSATCS METOIUYECKUE TeMIiepaTypoi
neqn? II€YH C OJUHAKOBOM TeMIlepaTypoi
10 JAJIMHE Pab0vero NpocTpaHCTBa
MEeYH ¢ MAKCUMAJIbHOU
TEeMIIEpaTypol IPpU BXOJI€ 3ar0TOBOK
B pabouee MpoCTPaHCTBO
K03(ppULIEeHTOM TIOIE3HOTO
bun OTaJoH
TETJIONCTIONB30BaHus (K.II.T.)
K03(ppULIHEeHTOM TOIE3HOTO
KauecTBo paboThI nieun, ee V(b(b 5
nercTBHs (K.I1.1.)
COBEpIIIEHCTBO KaK
16 KOJMYECTBOM TEIUIOTHI, KOTOPOE
TEIUIOBOT'O arperara
XapaKTepu3yeTcs: TOAAIOT B HICHb
' (MJTx/)
yIENbHBIM PAaCcX0I0M TOIUINBA
(T.y.T./T TIPOIYKIINM)
0
K orneynopssiM oTHOCAT 1580 °C OraioH
MaTepHalbl, OTHEYIIOPHOCTE | 1780 °C
17 | xoTopbIX HE HIKE (110 5
CTaHAapTaM H 1680 °C
TEPMHHOJIOTUH Poccun): 1880 °C
OTHEYHOPHBIE
Vs/ie1us ¢ OrHEYNOPHOCTHIO BBICOKOOTHEYIIOPHBIE OtanoH
18 | 1770-2000 °C otHocsITCS K _
BUY: BBICIICH OTHEYTIOPHOCTH
TEIUION30JIALIUOHHBIE
[IAMOTHBIE
B kakux oraeynopax B ANHACOBBIC OTajioH
19 | kauecTBE OCHOBBI BBICOKOTJINHO3EMHUCTHIC
npeobnamaer SiO,? IIUPKOHHEBHIE
¢dopcreputoBble
KHCJIbIE
20 B kakux orneymnopax OCHOBHBIE OtasoH
ocHoBoi sBisiercst  MgO? | BcmomoraTenbHbIe
HEUTpaIbHbIE
Kakue u3 npuBeneHHBIX MATHCSUTOBBIC
91 | OTHEYNOPOB HMEIOT AUHACOBBIC
MeHbIIUH K03 GULUEHT MEHOIIAMOTHBIE DrayoH
l’)
TEIJIONPOBOHOCTH IAMOTHEIC
Kakwue orneymnopsl [IaMOTHBIC
oo | BBUICPKHBAIOT MEHbIIIEE JUHACOBBIC Oranon
KOJINYECTBO TEIIOCMEH MATHC3UTOBBIC

(TepmoymapoBs)?

BBICOKOI'NTMHO3EMHUCTBIC




YBEIMYEHHE TUIOTHOCTH HAOUBKH
BaThI, acOecTa u Jp.

YBIIQKHEHHUE TOPUCTHIX
TEIJION30JISTOPOB

MPUMEHEHHUE TETUTOU30JISIUH

DaxTopHl, YIyqIIAOLIe

Ka4yCCTBO TCIIJIOU30JIAIINH DTajaoH 1

23 9 00JIbIIIeH TOPHUCTOCTH
neyei, TOTIOK,
NPUMEHECHUE TETIOM30JISLIHN
HapoIrpoBOIOB N
OOoJIBIIICH TNIOTHOCTH
NpUMEHEHHUE
BAaKyyMHO-MHOT'OCJIOIHOU Otajon
TETIOM30JIS LN
K KaKoif TpyTIe OTHOCSTCS 0e3 IpeABapUTEIILHOIO CMEIICHHUS DtanoH
HOpMaJIN30BaHHbIE ropesku | MWIOCKOILIAMCHHBIC
24 | Tumna «Tpy0Oa B TpyOe» KOPOTKOIIJIAMEHHbIE 2
KOHCTpYKUUH C TIpeJIBapUTENBHBIM CMEUICHUEM
l’)
CrasbnpoekTa MHKCKIIMOHHBIE
VKakKuTe IPaBUIbHYIO CO,, H,O, N
MIOCJIE/I0OBATEIILHOCTh N,, H,0, CO,
yOBbIBaHMsI KOHIIEHTPAIIUU
25 | KOMIOHEHTOB MPOTYKTOB Ny CO,, H:0 Orajion 3

ropeHust Ttomiausa B nedax | H,0, N, CO,
U TOIIKax HpI/I CXXUraHuu B HZO , COZ , N2

aTMoc(hepHOM BO3IyXe CO;, N, H,O

Kaxwue cramu o6mamaror MaJOoyTJICPOANCTBIC

MeHbIIUM K03 dunuenrom | CPCAHCYTIICPONMCTRIC
26 | TEIIOMPOBOHOCTH H BbICOKOYIJICPOAUCTBIC 1
TpeOyIoT 0oJiee MEIUICHHOTO | HU3KOJICTMPOBAHHBIC

Harpesa’? BBICOKOJIETUPOBAaHHbBIE OtajoH
M3MEHEHHUS HAallPaBJICHHUS TOTOKA OtanoH
M3MEHEHUS CeUeHHs KaHasla OtanoH
Kaxkue 13 nepeuncieHHbix BXO/JI TIOTOKA B KaHAJ ¥ BBIXOJI U3 Sranon
(haKTOpPOB MPUBOIAT K Hero
37 | WOTCPAM NaBICHIS Ha TPEHHE 0 CTEHKH KaHa/a 2
MECTHBIE COIPOTHBIICHUS
CIIUSIHUE U pa3/ielieHHe IOTOKOB OranoH
NP BIDKEHUH T'a30B 10
HPOXOXKICHUE U TUIOCK
TpyOaMm U KaHajiam? DOXOMCICHHE HCPE3 TIOCKYIO OtanoH

PELIETKY WIH JPOCCENbHYIO a0y
IepOXOBATOCTh CTEH TPYO, KaHAJIOB

Hepeqeﬂb BOIIPOCOB 1A CaMOCTOATEIHbHOM paGOTbI

Tema 1.1
1. Ha3naueHnue u Ki1accupuKaIys MeTaJUTyprHuecKuX rnevei.
2. Haznauenue u o011ast cxema NpOMBIIIJIEHHON TeUH.

Tema 1.2

1. HarpeB nyroBoii u muiasmenHblid. Haznauenue, o6mactu 3peKTHBHOTO IPUMEHEHUS.

2. Harpes nnaykuuonssiii. Haznauenue, oonactu 3¢ (peKTUBHOTO MPUMEHEHUS

3. HarpeB »5JIeKTpPOCOIPOTUBIEHUEM U 3IIEKTpOHHOIyueBOo. Ha3nauenuwe, oOmactu
3¢ PeKTUBHOTO MPUMEHECHHS.

Tema 1.3

1. Buasl TorminBa U UX cocTas. Y CJIOBHOE TOIUINBO.

2. OCHOBHBIE XapaKTEPUCTUKH TOILIMBA.

3. YcTpoiicTBa 1Sl CAKUTAHUS TOTUIUBA.

4. ConeprkaHue U MOCJIE0BATEILHOCTD PACUETOB T'OPEHUS TOILIIMBA.




Tema 2.1

1. OcHOBHBIE 3aKOHOMEPHOCTH MEXaHUKHU MEYHBIX Ta30B.

2. CocraBieHre W aHAIN3 TEINIOBBIX OAIAHCOB II€UEl, OCHOBHBIE TEIUIOTEXHUUECKHE
MOKa3aTeJIM padOThI TIEYCH U ITyTH YHEPTrOCOCPEIKESHHUS.

Tema 2.2

1. CBOOOIHBIC M YACTUYHO OTPAHUYCHHBIC CTPYHHBIC TCUCHUS.
2. OrpaHuyeHHbIE CTPYIHBIE TeUEHUs. THKEKTOp U 3KEKTOP.
3. Buzbl 1BMKEHHUS ra3oB B Ieyax.

4. [loTepu 3HEpruu Mpu IBUKEHUU Ta30B.

Tema 3.1

1. Marepuasibl, IpUMEHsieMbIE B TIeYax.

2. OCHOBHBI€ 31€MEHThI KOHCTPYKLUN MeYeH.

3. OCHOBHBIE THUIIBI MJIABUJIbHBIX, HATPEBATEIBHBIX U TEPMUUECKUX TTCUCH.
4. OrHeymnopHble MaTepHalbl, UX OCHOBHBIE CBOMCTBA.

5. Tennou3oysIMOHHBIE MaTEPUAIIBI, UX OCHOBHBIE CBOMCTBA.

Tema 3.2

1. OCHOBBI TEXHOJOTUM HarpeBa MeTajljia. THIOBBIE PEKHMBI HAarpeBa «TOHKHX» M
«MAaCCUBHEIX» 3arOTOBOK.

2. Oco0EeHHOCTH HarpeBa KaueCTBEHHBIX CTAJICH.

3. OCHOBBI pacueTa HarpeBa «TOHKHX» M «MaCCUBHBIX)» 3aTOTOBOK.

4. BnusiHue ycinoBUl OXJIAXAEHUS METallIa Ha €ro CBOMCTBA.

5. Bunpl 6paka npu HarpeBe MeTasula U IyTU CHHXKEHUS [TOTEph MeTallia.

6. KoadduimeHT TennonpoBogHOCTH cTaleil U PakTOphl, BIAUSIONIME HA HETO.

Tema 3.3

1. Wcnonb3oBaHWe BTOPUYHBIX JHEPropecypcoB. TuIbl TEMIOO0OMEHHHMKOB, WX
Ha3HAYCHHE MW CPABHUTEIbHAS OLICHKA.

2. OcHOBbl TeopuHM TMOAOOMSI M  MOAEITUPOBAHUS  TEIUIOTEXHUYECKUX U
TEIIO3HEPreTUYECKHUX MPOLIECCOB U 000PYAOBAHMUSL.

3. OuncTKa THIMOBBIX Ia30B.

Tewma 3.4
1. Knaccudukanus mpOMBIIIICHHBIX MTEYEH.
2. BcnomoratensHOE 000pyI0BaHHUE TIEUECH.



ITpunoxxenune 2

CTpykTyp
HbIH

JIEMEHT
KOMIIETCH
107071

IInanupyemsbie
pe3yJbTaThl 00yYeHHsl

OueHoYHbIE CPeICTBA

OIIK-2 Criocoben Y4aCTBOBATh B IPOCKTUPOBAHUN TEXHUYCCKUX O6T>CKTOB, CHUCTEM U TCXHOJIOTHUYCCKHUX IPOLECCOB € YYETOM S3KOHOMHUYCCKUX, SKOJIOTHYCCKUX U
ComraJIbHBIX OFpaHH‘ICHI/Iﬁ

OIIK-2.1

[IpoBoaut
TEXHUKO-I)KOHOMUYECKOE
000CHOBaHUE U
9KOHOMHUYECKYIO OIIEHKY
MPOEKTHBIX PEIICHUN U
WHXKEHEPHBIX 3a/1a4

CrnmcoK KOHTPOJIBHBIX BOIIPOCOB:

. Buzpt TonnmuBa u nx cocTaB. Y CIIOBHOE TOIUIMBO.

. OCHOBHBIE XapaKTEPUCTHUKH TOIIIIHNBA.

. YcTpoiicTBa ISl C)KUTaHUs TOIUIUBA.

. CozeprxaHue U MOCIIEA0BATEILHOCTh PACYETOB TOPEHUS TOILIHBA.

. Harpes nyroBoit u nna3mennslii. Haznauenue, o0nactu 3¢ (heKTHBHOTO IPUMEHEHMSL.

. Harpes nnnykunonnsrit. Haznauenue, odnactu 3(heKTHBHOrO MpUMEHEHUsI

. HarpeB 31eKkTpoconpoTHBICHHEM U 3JICKTPOHHOIY4YeBOi. HasHauenue, obmactu 3pHeKTUBHOTO MPUMEHEHUS
. OCHOBHBIE 3aKOHOMEPHOCTH MEXaHUKH ITEYHBIX T'a30B.

. CBOOOZIHBIE ¥ YAaCTUYHO OTPaHWYEHHbIE CTPYIHBIE TEUECHUS.

10. OrpanuyueHHble CTpyHHbIE TeUeHUS. THKEKTOP U 3KEKTOP.

11. Buns! ABHKEHUS ra3oB B evax.

12. Tlotepu 3HEpPTUU NpU JBUKEHUU a3o0B.

13. Koa¢h¢puumeHT TennonpoBoAHOCTH CTanel U (aKTOpBI, BAMSIOMINE Ha HETO.

14. BnusiHue ycioBUN OXJIa)KJEHUsI METasla Ha ero CBOMCTBA.

15. OCHOBBI TEOPHH 0JJO0MSI K MOJICIMPOBAHNUS TEINIOTEXHUYECKUX M TEIUIOIHEPIeTHYECKUX MPOLIECCOB U 000PYI0BaHUSI.

OO DN B~ W~

Ne)

OIIK-2.2

IIpoBoguT oueHKy
IIPOEKTHBIX PEIICHUN U
HMHXEHEPHBIX 3aJa4, B TOM
YHCIIE DKOJIOTHYECKYIO

[Mpumepsl 3a1a4:

ITpumep 1. Onpenenuts Temneparypy B HEeHTpe cisi0a U3 MaJoyTIepoaUCTON cTaayu TonmuHoi 6=0.3M, HarpeBaeMoro B METOANYECKOIf
30HE IIe4H C WATAIOLIUM T00M € tyo, = 0°C 10 t,0, = 600°C, ecant TeMIIepaTypa MPOAYKTOB CTOPaHHsI B 30HE NICUH MEHSIETCS OT 800°C no
1300°C B konre 30ub1. Cpesuuii koddduiment rermmooraaun npusts 100 Br/m?* K

IMpumep 2. PaccunTarh pekynepaTop JJisl HOAOTpEeBa BO3yXa JJisl CICAYIOIIMX YCIOBHUIl: TeMIepaTypa BO3/lyXa Ha BXOJE — BBIXOJE
pekyneparopa: 0-450°C, TemmepaTypa mpiMa Ha Bxoge B pekymepatop - 1050°C, pacxox rasa Ha otoruenme meun B=5.46 m/c,
KOJIMYECTBO JIbIMa Ha BXoJe B pekymepatop V= 34.9 m*/c. Cocras apmvoBsix razos: N,=72%, CO,=11%, H, O =17%




CTpykTyp

MBI Ilnanupyembie
3JIeMeHT OueHoYHBIE CPeCTBA
pe3yJbTaThl 00yUeHust
KOMIIeTeH
HUHU
[Tpumep KOMILIEKCHOH 3aJa4uyl 110 BapUaHTaM:
PacueT Bo3nyxoHarpeBaTenst JOMEHHOHN Neun
Pacx | Tewmrme Tun | Tommso | Temme | Jlaen | Bmarocomepxanme,r/m° | Kosdd | Termo | Pasme | Kommuect
oo | -paTyp | Hacagk pa-Typ | eHue U-IIUEH Ta p BO
? IyTh a u a Hyts | Hom | Ilpupo | Bozny T CropaH | S4eMK | BO3QYyXOHa
53 s, TOZ0T BO3IyX | 4, €HHO | IHOTO xa pacxon ns " -TpeBaten
2 M/M | pesa a Ha Mu/ TO raza a cMmecH et B O11oke
% WH | BO3IYyX BXOJIE e raza BO3/lyX | TOILUIH
T a B a B,
HacaJK MIx/
y M
1 3500 | 1200 | Bmoun | Jom.ras 115 0.32 32 19 15 1.23 5.2 041 3
as +pup.r
BHU-1 a3
2-2
AHaJIM3MPYCT 1 OLCHUBACT 2 | 2600 | 1230 | Bmoun | Jlomras | 140 | 0.34 | 25 40 25 1.2 8.0 0 41 4
paGOTOCHOCO6(HOCTL asi +ripup.r
MPEANPUATHS (TEXHUIECKUX _
OIIK-2.3 00BEKTOB, CUCTEM H B}?_I_Igl ®
NPOLCCCOB) € yUCTOM 3 | 3100 | 1170 | Ipsamo | Jomras | 130 | 0.35 | 35 25 18 1.25 51 | 60x60 3
COLMATIBHBIX OTPaHUYCHUH
YroabH | ~+IpHp.T
. a3
4 | 3300 | 1150 | bmoun | Hom.ras 100 0.37 30 35 23 1.22 52 041 3
as +rpup.r
BHU-1 a3
2-2
5 3500 | 1220 | dacon | Jdom.ras 110 0.39 35 35 19 1.2 5.0 55x55 4
Hag-H | +mpup.r
K-2 a3
6 | 3600 | 1150 | dacon | [lom.ras 125 0.36 28 32 25 1.24 51 65x65 3
Has-H | +mopup.r
K-2 a3
7 | 2900 | 1190 | Pebpu | [om.ra3 120 0.32 25 30 20 1.24 53 65x65 3
cras- +Hpup.r
K-2H a3




CTpykTyp

HBIH
IInanupyemsbie
3JIEMEHT OuneHouHbIe CpeACTBa
pe3yJbTaThl 00y4eHust
KOMIIETECH
HUH
8 | 3000 | 1220 | IIpsimo | [lom.ra3 180 0.33 23 28 20 1.21 53 60x60 4
YroJibH | +Ipup.r
. a3
9 | 5000 | 1200 | Bmoun | [lom.ra3 100 043 | 33.7 135 25 1.25 51 041 4
ast +Hpup.r
BHHU-1 a3
2-2
10 | 3600 | 1150 | dacon | Hom.ras 125 032 | 25.2 9.73 25 1.2 51 65x65 4
Has-H | +mopup.r
K-2 a3
11 | 2900 | 1180 | dacon | Hdom.ras 150 0.29 30 25 20 1.25 5.0 55x55 3
Has-H | +opup.r
K-2 a3
12 | 2700 | 1250 | dacon | Jom.ras 150 0.35 30 25 18 1.22 52 55x55 4
Has-H | +opup.r
K-2 a3
13 | 2700 | 1000 | dacon | dom.ras 110 0.31 | 33.7 18.5 14 1.2 4.8 65x65 4
Has-H | +nopup.r
K-2 a3
14 | 3800 | 1230 | dacon | Hom.ras 120 0.39 | 33.7 185 18 1.23 4.9 55x55 4
Has-H | +nopup.r
K-2 a3
15 | 2300 | 1170 | Pebpum | Hom.ras 130 0.27 40 30 18 1.22 4.9 65x65 4
cras- +Hpup.r
K-2H az
TerioBoil pacuer pereHeparopa
Bapma | Temmepar | Cpennss Bun Maxkcumans | Temnepar Cpenuuii Tun Pasme | IlpomomkutenbH
HT ypa TeMrepar TOIUTUBA Hast ypa kodh U | Hacaaku p OCTh TIEpHO/IaA,
BO3.lyXa ypa TeI1oBas IPOLYKTO €HT SYEHK MUH.
Ha BXOJE B | IIOJOIPEB Harpyska B pacxozna U, MM
pereHepar | a BO3ayxa, neuu, MBT Ccropanus BO31yXa B
op, C C Ha BXOJIe B | pereHepar
peresepar ope




Crpykryp

HBII

IInanupyemsbie
3JIeMeHT OueHoYHBIE CPeCTBA
pe3yJbTaThl 00yUeHust
KOMIIETeH
uu
op, C

1 20 970 [Mpup.raz+1 46.9 1570 1.44 Kaynep | 160x1 9
5% mazyTa a 60

2 25 1000 [Mpup.raz+2 44.4 1520 1.46 IMerepce | 120x1 10
0% mazyTa Ha 20

3 30 1050 [pup.raz+2 46.0 1560 1.48 Cumenc | 165x1 11
5% Mmasyta a 65

4 35 1110 [Mpup.raz+3 48 1500 1.50 BbpyckoB | 140x1 12
0% ma3zyta ast 40

5 40 950 [Mpup.raz+1 50 1560 1.3 Kaynep | 100x1 9
5% Mma3syra a 00

6 45 1050 [pup.raz+2 48.1 1490 1.34 Ietepce | 120x1 10
0% ma3zyta Ha 20

7 50 1100 [Mpup.raz+2 53.1 1480 1.36 Cumenc | 140x1 11
5% Ma3zyrta a 40

8 55 1000 [Mpup.raz+3 55.5 1530 1.38 Bbpyckos | 100x1 12
0% ma3zyrta ast 00

9 20 1150 [Mpup.raz+1 58.2 1570 14 Kaynep | 120x1 9
5% maszyta a 20

10 25 950 [pup.raz+2 54.3 1520 1.44 Ierepce | 140x1 10
0% ma3zyTta Ha 40

11 30 1000 [pup.raz+2 56.5 1560 1.46 Cumenc | 100x1 11
5% ma3yta a 00

12 35 1050 [pup.ra3+3 48.1 1500 1.48 Bpyckos | 120x1 12
0% ma3zyta ast 20

13 40 1100 [pup.raz+1 53.1 1560 1.50 Kaynep | 140x1 9
5% maszyta a 40

14 45 980 Ipup.raz+2 55.5 1490 1.3 Ietepce | 100x1 10
0% masyrta Ha 00

15 50 950 IIpup.ra3+2 58.2 1480 1.34 Cumenc | 120x1 11
5% Mmasyrta a 20

16 20 1000 [Mpup.raz+3 54.3 1530 1.36 Bbpyckos | 140x1 12
0% ma3zyta ast 40




CTpykTyp

HBII

IInanupyemsbie
3JIeMeHT OueHoYHBIE CPeCTBA
pe3yJbTaThl 00yUeHust
KOMIIETeH
uu

17 25 1050 [Mpup.raz+1 56.5 1570 1.38 Kaynep | 100x1 9
5% Masyra a 00

18 30 1100 [Tpup.raz+2 48.1 1520 14 ITerepce | 120x1 10
0% mazyTa Ha 20

19 35 980 [Mpup.raz+2 53.1 1560 1.44 Cumenc | 140x1 11
5% mazyTa a 40

20 40 1000 [pup.ra3+3 55.5 1500 1.46 Bbpyckos | 100x1 12
0% ma3zyTta ast 00

21 45 1050 [Mpup.raz+1 58.2 1560 1.48 Kaynep | 120x1 9
5% masyta a 20

22 50 1100 [pup.raz+2 54.3 1490 1.50 Ietepce | 140x1 10
0% mazyta Ha 40

23 20 950 [pup.raz+2 56.5 1480 1.3 Cumenc | 100x1 11
5% Mma3syra a 00

24 25 1000 [Mpup.raz+3 44.4 1530 1.34 Bbpyckos | 120x1 12
0% ma3zyta ast 20

25 30 1050 [Mpup.raz+1 46.0 1480 1.36 Kaynep | 140x1 9
5% wmazyra a 40




6) Ilopsimox mpoBeaeHHS MPOMEKYTOUHOW AaTTeCTallud, TIOKa3aTeld M KPUTEPHH
OLICHUBAHMUSL:

[IpomexxyTouHasi arrecTanus IO JUCHHUIUIMHE «MeTalTyprudeckas TEIIOTEXHHUKa
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00yUYaIOIUMUCS
3HaHUH, W TPAKTHYECKHE 3aJlaHMsl, BBIABIAIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHMH U
BJIQJICHUH, IPOBOAUTCS B GOpMeE IK3aMEeHa.

3ayer 1o JaHHOU TUCIMIUIMHE TMPOBOJUTCS B YCTHOH GopMme.

[Tokazarenu u KpUTEpUU OLICHUBAHUS 3a4YeTa:

® Ha OIEHKY «3a4T€HO» — OOYUaIOIIMIACs TOJDKEH MMOKa3aTh YPOBEHb 3HAHUHN HE TOJBKO
Ha ypOBHE BOCIPOU3BEACHUSI U OOBSICHEHHS MH(OpPMALMM, HO M HHTEJUIEKTYalbHbIE HAaBBIKU
pemieHuss TpoOJaeM W 3a/ad, HAXOXJACHUS YHHKAJIBHBIX OTBETOB K IMpoOieMaM, OLEHKH U
BBIHECEHUS KPUTHUECKUX CYKAeHHH. Tak e JOmKHO OBITh MPEeACTaBIeHO TBOPUYECKOE 3a/1aHUE, B
KOTOPOM OTPa)KEHBI MPOOJIEMBI, KACAIOIIMECS BCEX ACHEKTOB 3aIUTHl OKPYXKAIOIMIEH CpPelbl OT
BBIOPOCOB/COPOCOB OOBEKTOB YHEPTETHUKH.

® Ha OIECHKY «HE 3a4T€HO» — OOYydYaloUMiiCs HE MOXKET NOKa3aTh 3HAHUS HAa YpOBHE
BOCIIPOM3BEICHHUS U OOBSICHEHNSI MHPOPMALIUY, HE MOYKET ITOKa3aTh MHTEIUIEKTyalbHbIC HABBIKU
pelIeHus MPOCTHIX 3a7au.



