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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJ151)

[enbio ocBOeHMSI AUCHUILINHBI «MeTanyprudeckas TeII0TEXHUKA SBISETCS:

pa3BUTHE Y CTYACHTOB YCTOWYHMBBIX HaBBIKOB MPUMEHEHUS (DyHIAMEHTAIBHBIX 3aKOHOB
Ter1000MeHa U MEXaHUKH ra30B, COBPEMEHHOW TeOPUU TOPEHHS U PAllMOHATIBHOTO CXKUTAHUS
TOIJINBA;

(dbopMUpOBaHUE Y CTYJICHTOB YMEHHUS UTEHUS CXEM, UePTEkKeil KOHCTPYKIUHN U 3JIEMEHTOB
BBICOKOTEMIIEPATYPHBIX METAILTYPTUUECKUX MTeYel U YCTPONCTB;

M3Y4YE€HHE CBOMCTB M TpeOOBaHMI MPEAbSIBIIEMbIX K MaTepuaiaM, MPUMEHIEMbIM TPU
COOPYXEHHHU I1EYEH;

(dbopMUpOBaHHE Yy CTYJCHTOB Ha OCHOBE PAllMOHAILHOM TEXHOJOTUU HarpeBa MeTasia,
YMEHUH TEIUIOBBIX PACUYETOB;

npuoOpeTeHne HaBBIKOB TEIUIOBBIX PAacyeToB Ieuei, ropesok, (GOPCYHOK M TOPEHHUS
ra3o00pa3HoOro, XHUJIKOT0 U TBEPIOTO TOIINBA.

2 MecTo TMCHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

JucuumuinHa Metamtyprudeckas TEIJI0TEXHUKA BXOUT B 0053aTeNbYI0 YacTh y4eOHOT o
r1aHa 00pa30BaTEbHON MPOTPAMMBI.

Jns  u3ydyeHMs ~ OUCHMIUIMHBI  HEOOXOOUMbl  3HaHMA  (YMEHMs,  BIaJEHUs),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTNH/ IPAKTUK:

BBenenue B HanpaBiieHue

MarepuanoseneHue

Tennodusuka

dusnueckas XuMus

Maremaruka

®usuka

3HaHus (YMEHUs], BIAJCHUSI), IOJyYEHHbIE IPU U3YYEHUM JAHHOW JUCLMIUIUHBI OyIyT
HEO0XOAUMBI JUIsl U3yUEHUS IUCHUILINH/TIPAKTHK:

TexHom0rMK NPOU3BOACTBA COPTOBOTO MIPOKATa

VYyeOHast - Hay4yHO-UCClEIOBaTeNbcKas padoTra (MOJydeHHE NEePBUYHBIX HaBBIKOB
HaY4YHO-UCCIIEJIOBATENILCKOM paboThI)

HoBble TeXHOJIOTHUECKUE PELIeHUs B Ipolieccax 00paboTKU METaJIOB JaBJIEHUEM

[Tpon3BoACTBEHHAS - TEXHOJIOTUYECKAS (TPOSKTHO-TEXHOJIOTHYECKAs ) TIPAKTHKA

Tepmuueckas 00paboTka B 00pabOTKe METaIOB 1aBJICHUEM

[ToxroToBka K Mporeaype 3aiiThl U 3alIiTa BHITYCKHOW KBaTH()PUKAIIMOHHOW pabOTHI

[ToxroToBka K caue u caaya rocyAapCTBEHHOTO IK3aMeHa

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yueHu st

B pesynbraTe OCcBOEHMS TUCHUILUIMHBI (Moayinsd) «MeTtammyprudeckasl TEIJIOTEXHUKA
oOyyaroImuiics JoKeH 001a1aTh CIeAYOMIUMU KOMIETEHIIUIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTop JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-2 CnocobeH yd4acTBOBaTh B IPOEKTUPOBAHWM TEXHUYECKHX OOBEKTOB, CHUCTEM W
TEXHOJIOTMYECKUX IIPOLECCOB C YYETOM DKOHOMUYECKHMX, DKOJIOIMYECKUX M COLHUAIBHBIX
OrpaHNYCHUH

OIlK-2.1 [TpoBOAUT TEXHUKO-KOHOMHUYECKOE OOOCHOBAaHHE U HSKOHOMUYECKYIO
OLICHKY NPOEKTHBIX PEIICHUI U MHKEHEPHBIX 3a7a4

OIlK-2.2 [IpoBOINT OLIEHKY IPOEKTHBIX PEIEHUI U MHXKEHEPHBIX 3a/1a4, B TOM YHCIIE
JKOJIOTUYECKYIO

OIIK-2.3 AHaJIM3UPYET U OLIEHUBAET pabOTOCIOCOOHOCTh MPEAIPUATHS




(TeXHUYECKHX OOBEKTOB, CHCTEM M TIPOIECCOB) C YYETOM COITMAIbHBIX
OrpaHUYCHUI




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIINHBI (MOAYJIS)
OO0mas TpyI0eMKOCTh NUCIMIUIMHBI COCTaBIseT 3 3a4eTHhIX eauHull 108 akan. gacos, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 8,4 akaj. 4acoB:
— ayIuTOpHas — 8 aKkaJl. 4acos;
— BHeaynutopHas — 0,4 akaJl. 4acoB;

— caMocTosTeNnbHas pabota — 95,7 aka. yacos;
— B (hopme mpakTHyeckoit moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac

dDopMa aTrrecTaluu - 3a4cT

AynutopHast ) s
KOHTaKTHasl paboTa E 3 dopma TEKyIIEero
=
B aKa/l. yacax o Bu KOHTPOJIS
Paznen/ Tema 2, (B axaz. acax) E B A . P Kox
> 3 © | camocrosTenbHOI | ycmeBaeMoCTH U
JIACIMTUTHHBI R [ . | xomnerenu
2 £ padoThI MIPOMEKYTOUHOM
mab. | mpakt. | 3@ aTTeCTaluu
Jlek. s < 11,
3aH. 3aH. | QU &
1. 1 Pazgen. Merautyprudeckue
MeYr, TEIUIOTeHepalys B Iedax,
OCHOBBI TEOPUH TOPEHUSI.
IIpopaboTka
1.1 Beenenune. Ha3nauenue pop
TEIUIOBBIX  INPOLECCOB U JICKIHOIHOro Hammine
P 0,5 14,7 | matepuana (Tema KOHCIIEKTOB
arperatoB. OOmas cxema .
N 1.1, Ilpunoxenue JICKLIUH.
METAJUTyPTUYECKOH rneun 1)
IIpopaboTka
Hanmuuue
JICKIITHOHHOTO
1.2 TemnoreHepauus B MaTeDHATA: KOHCIIEKTOB
meyax. Bwumger  sHepruw, 2 2 15 eLueHE o 3az;aq JIEKIIHH; caaya
UCIIOJIb3YEMOIi B Ieuax P MPAKTUIECKUX
(Tema 1.2, sanau
[Ipunoxenue 1) '
IIpopaboTka
13 OCHOBBI TEOpHH pop Hannune
N JICKIITHOHHOTO
TOpEHHs, YCTPOWCTBa JUIA MaTeHAT: KOHCIIEKTOB
CHKUTAHUS TOILJIUBA, 0,5 2 15 ememl: o 3a)1’aq JISKIIUH; crada
WITI3anUs TEIUIOTHI P MIPaKTHIECKUX
MPOJYKTOB CrOpPaHUs (Tema 1.3, 3a1a4
pony P IMpunoxenue 1) )
Hroro no pazneny 1 4 447
2. 2 Paszgen. OCHOBHBIE THIIBI
MPOMBINIICHHBIX ITeYei
IIpopaboTka
2.1 Marepuansl, pop Hannune
JICKIITMOHHOTO
UCIIOJIb3yeMbIe B MaTePHAT: KOHCIIEKTOB
KOHCTPYKLUAX 0,5 18 ememr/:e 3a11’aq JIEKIUH; crnaqya
BBICOKOTEMITEPATyPHBIX P MIPaKTHYECKUX
arperaros (Tema 2.1, 3a1a4
P [Mpunoxenue 1) )
IIpopaboTka
2.2 TerooOMeHHbIE 2 JIEKIUOHHOTO Hamaue
annaparsl u ux 2 15 | matepuana (Tema KOHCIIEKTOB
CpaBHHUTEJbHAs OLICHKA 2.2, Tlpunoxxenue JICKLUHA.
1
2.3 OCHOBHbIE THIIBI IIpopaboTka
NPOMBIIUICHHBIX Teueil u JIEKIIUOHHOTO Hamaue
BaXKHEeHIIne 0,5 18 | matepuana (Tema KOHCIIEKTOB
XapaKTePUCTHKH nx 2.3, TlpwioxxeHue JICKLUH.
TEIJIOBON pabOTHI 1)




Uroro no pazaeny 1 2 51

HWroro 3a cemectp 2 6 95,7 3a4€T

Hroro no aucuuIuinHe 2 6 95,7 3a4eT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlnist perieHus MpeyCMOTPEHHbBIX BUI0B Y4€OHOH paboThl PH W3y4EHUH AUCLUILINHBI
«MeTamrypruueckasi TEIIOTEXHUKa» B KauecTBE 00pa30BaTEIbHBIX TEXHOJIOTHIA UCIOIB3YIOTCS
KaK TPaJAULMOHHBIE, TAK U MOAYJIbHO-KOMIIETEHTHOCTHBIE TEXHOJIOTHH.

LenssMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBJISTIOTCS:

* aKTUBM3UPOBAHNE MBIIUIEHUS 00y4aroIInXCs;

* popMHpOBaHUE HHTEPECA K U3YIaEMOMY MaTepHaiy;

* pa3BUTHE UHTEJUIEKTA ¥ TBOPUYECKHUX CIIOCOOHOCTEH 00yUaroIuXCsl.

JIeKIIMOHHBIN MaTepHaj 3aKpervisieTcss Ha J1adopaTOpHBIX padoTax, e MPUMEHSETCS
COBMECTHasl IeSITEIbHOCTh CTYIEHTOB B IpYIIIIE, HAIIPaBJIeHHAs HA PeLIeHne O01eH 3a1a4uK yTeM
CIIOKEHHUSI Ppe3yJbTaTOB MHIMBHIYaTbHOH pabOTHl wieHOB rpymmbl. /o pa3BuTus U
COBEPILEHCTBOBAHUS ~ KOMMYHHUKATHBHBIX  CIIOCOOHOCTEM  CTYJEHTOB  OpraHU3yHOTCA
NPaKTUYECKHE 3aHATHA B BHJE TUCKYCCHH, aHadW3a pealbHBIX MPOOJEMHBIX CHTyalud u
MEXIUCLUIUITMHAPHBIX CBSI3€H U3 pa3IMuHbIX 00JacTell B KOHTEKCTE pelnaeMoi 3anaun. [lepenaua
HEOOXOIMMBIX TEOPETHUECKUX 3HAHUH U (POPMHUPOBAHUE NPEACTABICHUN MO KYPCY IPOUCXOJIHT C
OpPUMEHEHUEM MyJIbTHUMEIUHOro oOopynoBaHus. Ha 3aHATUSAX BHEOPSIOTCA — Takue
WH(POPMALMOHHBIE TEXHOJOTHH, KaK MCIOJIb30BAaHNUE JICKTPOHHBIX M3/IaHUH (YTECHHE JISKIUH C
UCIIOJIb30BAaHUEM CIIal-IIPE3eHTALMM, 3JEKTPOHHOIO0 Kypca JEeKIHH, rpapuyeckux oObeKTOoB,
BHUJICO- ayauo- wmatepuanoB (uepe3 MurtepHer). CamocrosiTenbHass padoTa CTUMYIHPYET
CTYZICHTOB K CAMOCTOSITEJIbHOU MpopaboTKe TEM B IIpoLiecce HalucaHus pedeparos, HOATOTOBKU
K JUCKyCCHAM, K KOHTPOJbHBIM paboTaM U TECTUPOBAHMIO. OTallbl I103HABaTEIbHON
JESTEeIbHOCTH CTYACHTOB HPENOiaraloT I0CJIeA0BaTeIbHO OCTAHOBKY HHTEpECYIOIIEeH HuX
npo0JIeMbl, BBIIBUKCHNAE TUTIOTE3 TIPU €€ PEIICHUH, BEIPAKEHUE PEIICHHS THIIOTE3bl HAYYHBIM
A3BIKOM, a TaKXKe peanu3alus NpPOAyKTa B BHUJE IYOJMYHOTO BBICTYIUICHUS, JOKJIAAa WIIH
npeseHTauuu. KoppeKTupoBKH 00pa3oBaTeNbHOIO IIpolecca MPOXOJST C HCIOJIb30BaHUEM
00paTHOW CBSA3M MEX]y INpernoaaBaresieM U o0ydarollMMHUCS Ha KOHCYJNbTALUAX, a TaKKe IpU
TEKYIIEM 1 IPOMEKYTOUHOM KOHTPOJIE.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI padoThl 00y4arommMxcst
[Ipencrasneno B mpuioxxeHuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmum
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. TunbkoBa, C.M. Temnodusnka u MeTaJUTypruyeckas TeIIOTEXHUKa | yued. mocooue /
C.M. TunbkoBa. - Kpacnospck: Cub. ¢penep. yn-t, 2017. - 168 c. - ISBN 978-5-7638-3751-3. -
Tekct: anextponnsiii. - URL: https://znanium.com/catalog/product/1032123

2. I3ro3ep, B.S. TemnorexHuka u TeruioBas paboTa meueit: yueOHoe mocobue / B.A.
H3ro3ep. — 3-e u3a., crep. — Cankr-lIlerepOypr: Jlanb, 2017. — 384 ¢. — ISBN 978-5-8114-
1949-4, — Tekcr: onekrpoHHblid // JlaHb: 3nMeKTpOoHHO-OMONHMOTEYHAs cucrema. — URL:
https://e.lanbook.com/book/93750

0) lomotHuTeIBLHASI TUTEPaTypa:

1. Kpyrnos, I'.A. Termorexnuka: yueonoe nocodue / I'.A. Kpyrnos, P.U. Bynrakosa, E.C.
Kpyrnosa. — 2-¢ u3j., crep. — Cankr-IletepOypr: Jlans, 2012. — 208 ¢. — ISBN 978-5-8114-
1017-0. — Tekcr: snekrponHblid // JlaHb: 3nmeKTpoHHO-OMONMOTEYHAst cucrema. — URL:
https://e.lanbook.com/book/3900

2. bproxanos, O.H. Temomaccooomen: Yueonuk / O.H. bproxanos, C.H.



[IleBuenko. - Mocksa: HULL Undpa-M, 2012. - 464 c. (Beiciee obpa3zoBanue: bakamnaBpuar). -
ISBN 978-5-16-004803-1. - Tekcr: AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/258657

3. Temmorexuuka: yueonoe nmocoodue / B.B. Apipaun, A.A. Maneimn, B.I'. Cmupros, T.J1.
Kum. — KemepoBo: Ky3I'TY umenu T.®. ['opbaueBa, 2017. — 174 c. Pexxum noctyna: URL:
https://e.lanbook.com/book/115115.

4. MarseeBa, [.H. DkcrnepuMeHTanbHOE HCCIEIOBAaHHWE IIPOIECCOB TEIIOOOMEHA!
yuebnoe mocodue / I'.H. Marseesa, }0.1. TaprakoBckuii, b. K. CeHU4KuH. - 2-¢ U3/., IOArOT. 110
ned. u3za. 2008 r. - Marautoropck: MI'TY, 2011. - 1 snekrpon. 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. TeriooOMeH B 3J€KTPOIYrOBBIX M (DaKeIbHBIX METAJLTyprUYeCKUX
Ieyax M SHEPreTHYECKMX YCTaHOBKaX: yueoHoe mocobue / A.H. Makapos. — Cankr-ITetepOypr:
Jlanp, 2014, — 384 c. — ISBN 978-5-8114-1653-0. — Tekcrt: anekTpoHHblii // JlaHb: 21€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/50681 (mara oOGpamicHus:
30.10.2020). — Pexum mocTyna: st aBTOPHU3. TOJIb30BaTENICH.

6. Komes, B.B. TemnoBoii pacuer KOKCOra3oBoii BarpaHku: yueOHoe mocodue / B.B.
Komnues, A.B. Tuxonos; MI'TVY. - Marautoropck: MI'TVY, 2015. - 1 snekrpon. onrt. auck (CD-
ROM). - 3aru. ¢ Tutys1. 9kpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1407.pdf&show=dcatalogue
s/1/1123921/1407.pdf&view=true - MakpooOBeKT. - TeKCT: 3JIeKTPOHHBIN. - CBEACHUS JOCTYITHBI
takke Ha CD-ROM.

7. MatBeeBa, [.H. DxcnepuMeHTanbHOE HCCIEIOBAaHUE MPOIECCOB TEIIOOOMEHa:
yuebHoe mocooue / I'.H. MatseeBa, F0.U. Taprakosckuii, b.K. CeHU4KuH. - 2-¢ U3]1., MOArOT. 10
neu. uza. 2008 r. - Marautoropck: MI'TY, 2011. - 1 snektpoHn. ont. auck (CD-ROM). - 3arm. ¢
TUTYJ. 3KpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues
/1/1119153/989.pdf&view=true - MakpooObeKT. - TekcT: eKTpoHHbIH. - CBEACHUS TOCTYITHBI
takke Ha CD-ROM.

B) MeToauyeckue ykasaHus:

1. 3noxazosa, H.I'., MBanos, /[.A. JlabGopaTopHblii MpaKTUKyM IO AUCLUILIMHAM
«TommuBo u TCVY», «Teopus u mnpakTtuka TemjoreHepauun». Marautoropck: W3a-Bo
Marnurtopck. roc. TexH. yu-ta um. I.JM1.Hocoga, 2013. 53 c.

2. CeeuynnkoBa, H.IO. [IpakTHKyM 1O TEXHUYECKOH TEPMOAMHAMHUKE M TEIUIOTEXHUKE:
npaktukym / H.FO. Ceeunnkosa, C.B. FOauna, A.B. 'opoxos; MI'TVY. - Maraurtoropck: MI'TY,
2018. - 1 omekrpon. onrt. guck (CD-ROM). - 3arm. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/151
5134/3545.pdf&view=true - MakpooOBeKT. - TeKCT: 2IeKTpOHHBIN. - CBeICHHS TOCTYITHBI TAKIKE
Ha CD-ROM.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

IIporpammuoe obecnieyeHue

Haumenosanwue [10 Ne noroeopa CpoK JIeHCTBYS JIUIICH3UH
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip cB000THO pactpoctpansemoe [10 0OECCPOIHO
Adobe Reader cB00OAHO pacnpocTpansemoe [10 0eccpoyuHO




Bpayse CcBOOOIHO

I\/Il)ozyi | Iall) pacnpoctpansiemoe [10 Oecepouno
Bpaysep CcBOOOHO 0ECCPOYHO
FAR cBOOOIHO 0OCCCPOUHO
Linux CBOOOJTHO 0ECCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
Hassanue xypca CchlIKa

Mexnynaponnas  pedepaTuBHas U
IOIHOTEKCTOBas ~ ClpaBouHas  Oasa|https://www.nature.com/siteindex
JIAHHBIX HAYYHBIX M3IaHui _«Springer
Mexnynaponnas 06a3a  CIpaBOYHBIX
W3JJaHUN 10 BCEM OTpaciisiM 3HAHUMU
Mexnaynaponnass — pedepaTUBHas U
MOJIHOTEKCTOBas __ clpaBoyHasi  0asa
DNEKTPOHHBIE pecypchl  OUOIUOTEKU
MI'TY um. I'.11. HocoBa

http://www.springer.com/references

http://scopus.com

https://magtu.informsystema.ru/Marc.html?locale=ru

Poccuiickas l'ocynapersentas https://www.rsl.ru/ru/4readers/catalogues/
oubamoreka. Karamorn

®denepanbHOE roCcyJIapCTBEHHOE

OIOIKETHOE yapexnaenune|URL: http://www1.fips.ru/
«DeaeparbHbIi HHCTUTYT

Wndpopmanmonnast cucrema - Ennnoe
OKHO J0CTyna K WHGOPMAIMOHHBIM
ITouckoBas cuctema Akamemus Google
(Google Scholar)
HanmonansHas nH(POPMAITMOHHO-
aHanuTHYecKas cucreMa — Poccuiickuii|URL: https://elibrary.ru/project_risc.asp
WHJIEKC HAyJHOTO IIUTUPOBAHUS
OnekTpoHHas 0a3a TMEPUOAMYECKUX
m3manmii  East  View  Information
9 MaTepuaJIbHO-TeXHHYeCKOe 00ecnedeHrue TUCIIUTNIHHBI (MOTYJIs1)

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

URL.: https://scholar.google.ru/

https://dlib.eastview.com/

MatepuaabHO-TEXHHYECKOE 00eCTIeYeHNEe TUCITUTUTHHBI BKITFOYACT:

VYyebHbIe ayIUTOPUH JIJISI IPOBEICHUS 3aHATHI JIEKIIMOHHOTO TUTA. MyIbTUMETUNHBIE
CpeICTBAa XpaHEHUs, Iepelayll U MpeACcTaBIeHUS HH(OPMALIUH.

VYyeOHast ayautopus 1Jis MPOBEACHUS J1abOpaTOPHBIX paboT: Jaboparopus TOIUIMBA U
XUMBOJIONOATOTOBKU. ABTOMaTudeckass HacocHas cranuus OASIS; komruiekc m1abopaTopHbBIX
YCTAHOBOK I10 OTIPENIEICHUIO XapaKTEPUCTHK TOIUIMBA; KOMILIEKC JIAOOPATOPHBIX YCTAHOBOK IO
M3YYEHUIO CBOWCTB BOJBI; qu3eibHas anekrpoctanius JIXM-30; naboparopHas ycTaHOBKa MO
U3YYEHHIO IOCIIEOBATEIbHON M TapayyiebHOW paboThl HACOCOB; KOMILIEKC JabOpaTOpHBIX
YCTaHOBOK I10 M3YYCHHIO (DU3MUECKUX U XUMUYECKHX CBOWCTB BEIIECTB; MAKET Tra30TypOUHHOM
YCTaHOBKH; BUCKO3UMETP, BBITSHKHOM TKad), IIOTOMAIINHA; IT€4Yh, IICHTPOOSKHBIN BEHTHIISATOP;
BECHI DJIEKTPOHHBIE, MUKPOCKOII.

Y4eOHbIC ayAUTOPHH JUISI TPOBEACHUS MPAKTUYCCKUX 3aHATHWA, TPYIIOBBIX U
WHAWBUAYAIbHBIX KOHCYIBTAIMH, TEKYIIEro KOHTPOJISI U IPOMEXYTOUHOU arTecTanmu. Jlocka,
MeEJL.

Y4eOHble ayIUTOpUH, TOMEIICHHs JJII CaMOCTOATEIbHOW pabOThl O0yYaIOUTUXCS.
[Mepconanbubie KoMIbIOTepbl ¢ akeroM MS Office, Beixogom B MHTEpHET M ¢ JOCTYIOM B
AIIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHUTETA.

[Tomemenne Uit XpaHeHUsS ©  TPOPHIAKTHUSCKOTO OOCIY)KHBAaHHS ydeOHOTO
obopynoBanus. Ctemnaxu, cedbl st XxpaHeHUs: yueOHOro o0opyaoBanus. IHCTpYMEHTHI AJist
peMOHTa J1ab0PaTOPHOTO 0OOPYIOBAHUS.
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OreHOYHBIC CPEICTBA IJIs MPOBEACHUS TPOMEKYTOUHOM aTTeCTAI[UN

TecTbl I cAaMONIPOBEPKHU

Peiitunr
CIOKHOCTH
OtmeTka o
BOTIPOCOB
Tekct Bompoca Bapuanter oTBeTOB BBIOOpE N
(1-nerkuii,
JTaJloHa N
2-cpenHuUH,
3-CII0KHBIN)
KJTacCHu(PUKAIAS 110
MIPOUCXOKICHUIO M arPETaTHOMY DTanoH
COCTOSIHUIO
XUMUYECKUN COCTaB OranoH
K 001ieli XapakTepUCTHKE | TemmoTa cropaHus Dranon 5
TOTLTABA OTHOCATCA: ko3¢ (UIeHT pacxo/a Bo3ayxa
TIPH COKUTAHUHU
KOJIMYECTBO HEOOXOAMMOTO JIJIs
TOpPEHUS BO3/IyXa U BBIXOJT
MIPOJYKTOB CTOPaHUS
. YTIEPOA U KHCIOPO
Baxueilie xumMmmuieckue
3JIEMEHTHI TOIINBA YTIEPOI 1 BOLOPOJ OtanoH 1
OpPraHH4CCKOro KHCIIOPOJI ¥ BOZOPOJ]
MIPOUCXOXKICHUS:
YTIEPOAd U a30T
A| 203 DralioH
B cocraB Heroproueit 510, DTalon
TaB HETOPIOYeH
op CaO DTalioH
MHHEpaAIbHONU YacTH co 1
TOIUTNBA - 30JI6I BXOJISIT 2
SO,
N
OpraHuveckas
Kaxas cepa, conep)amasncs | yoiyenanmas
B TOILJIMBE, HE YYaCTBYET B 2
0 cynbdaTtHas DTanoH
ropeHun’?
OpraHuvecKas U KodeaaHHas
JUTSL TBEPJIOTO TOTLTNBA DTanoH
JUTST JKUJIKOTO TOTUIMBA DTajoH
XYMMUYECKHI aHAIIN3 JUTS Ta3000pa3HOTO TOTLTHUBA
TOIUIMBA TI0 DJIEMEHTHOMY | MICKYCCTBEHHOTO TPOUCXOXKIEHUS 3
cOCTaBy HPUMCHAIOT JUTS Ta3000pa3HOTO TOTLTHUBA
€CTECTBEHHOTO TIPOUCXOXKICHIS
JUTSE CMECH Ta3000pa3HbBIX TOTLITHB
TUTPOCKOMUYECKas
BHEIIHSIS, yAECpKUBaeMas 5
TaJIOH
Kakast qacni BJIary, MEXAHHIECKH
colepKallencs B TOIUIMBE, 2
TepsieTcs MpH cymIke? XUMUYECKU CBSI3aHHAS
TUTPOCKOIMTUYECKAs U XUMUYECKH
CBSI3aHHAS
Kakas teriora cropanust
BBICIIIAsI TETUIOTA CTOPaHUS
TOIUTMBA COOTBETCTBYET 2
ACHCTBUTCIBHOMY HU3IIAs TETJIOTa CTOPaHUs DTajaoH




KOJIMYECTBY TEILIOTHI,
BBIIETISIEMON TIPU CTOPAaHUHU
B [€YaxX U TOMKax?

MPU C)KUTAaHUU C HEIOCTATKOM
BO3JIyXa

IpH 00OTAMEHUH Ty ThS
KHCJIOPOIOM

P CXKUTAHUU C U30BITKOM
BO3/IyXa

JpeBeCHHA
B xakoM Buzie TBEPAOTO
TOIUIMBA COJIEPKAHNE Toph
8 | yrmepona B cocraBe Oypble yriu
OpraHNYecKOi MacChl KAMEHHBIE YTITH Jranomn
MoxxeT pocturats 80-96%7
TOPIOYME CIAHIBI
KakoMy razoo6pasHoMy JOMEHHBIH (KOJIOIIHUKOBBII) Ta3 OranoH
TOIUTUBY C TEIIOTOM KOKCOBBIN ra3
cropanus 3,5-4,0 M I[>K/M3 KOKCOJIOMEHHAs CMECh
Q | COOTBETCTBYET NPUMEPHBIA | IIPUPOAHBINA ra3
cocrtas: 9-14% CO , ; 25- CMeCh JIOMEHHOTO ¥ ITPUPOAHOTO
30% CO; 57-58% N, ; rasos
CMeCh KOKCOBOTO M TIPHPOIHOTO
ocrampHoe -CH , u H, . PP
ra3oB
7000 x/Ix/kr
10 Termnora cropaHus 29,3 MJ/xr OtajioH
YCIIOBHOTO TOTUINBA! 29,3 KKaJ/KT
35,5 MJx/kr
WuTepBan 3HaueHUit 0,55-0,65
«IUPOMETPUYECKOTO 0,65-0,85 OtanoH
K03 pUIMeHTa» IS 0,85-0,95
11 | OPMEHTHPOBOUHOTO 0,95-1,05
onpefeneHus 0,35-0,45
N CTBUTEIIHHOM
TEeMIIepaTypsl B MeYax 0,45-0,55
TOTKAX:
TEIJIOBOW HAarpy3Koil neuu
HawnGoubiiee KOIMYECTBO | TEMIOBOM MOIIHOCTBIO EYH Oranon
TEIUIOTHI, KOTOPOE TIeYb
TETUIOBBIM PEXUMOM I€41
19 | MOKET HOPMATBHO (6e3
HEJI0)KOTa TOILUINBA B KO3 PHUIIMEHTOM UCTIONIL30BAHUS
paboueM MPOCTPaHCTBE) Tera
YCBOHTE, HA3LIBACTCA. KO3 QUIMEHTOM TOJIE3HOTO
JIEHCTBHS
MHTEHCUBHOCTB pabOTHI I1e4n Oranon
MHTEHCUBHOCTH TEIUIOBBIJICTICHUS B
VY nensHas Heqaun
MPOU3BOIUTEILHOCTh »
13 | [POMSBOIUTCIRHOC 9acOBOM 00bEM MPOM3BOACTBA
(HampsPKEeHHOCTH 10/
0
[e41) XapaKTepU3yeT: % BBIXOJa TOJHOTO MPOAYKTA
pasMepsl pabovero NpocTpaHcTBa
arperara
YTo yUYUTHIBAETCS B CTAThe | BCE XMMUYECKHE PEAKINH, HIYIINE
«TeToTa C TOJIOKUTETHHBIM TETIOBBIM
9K30TEPMHUUYECKUX b dexToM
14 | peakuuit» nPUXOTHON BCE XUMHUYECKHE PEAKIIUH, HITyLIHE
4acTH TEIUIOBOIo 0ajlaHCa | C MOJIOKUTENBHBIM TETUIOBBIM
OTanoH

TEIUIOTEXHUIECKUX
arperaros?

3¢ deKTOM, KpOME peaKIui
TOpEHHsI TOILIHBA.




TCILJIOTA, BBLACIIAICMAA IIPU TOPCHUN
TOIIJIMBa

TCIIJIOTA, BHOCHUMAasA NCXOOJHbIMHU
TCXHOJOI'MYCCKUMU MaTCpHuajIaMu

TCIUIOTA, BHOCUMAA Harpe€TbiMu
BO3JYXOM U TOIIJINBOM

€YU ITOCTOAHHOI'O HCﬁCTBHH,

TeMIIepaTypa B KOTOPBIX HE Otanox
MEHSIETCS CO BpEMEHEM
MeYH ePHOANIECKOTO JEUCTBHUS, C
. MEPEMEHHOM BO BPEMEHH
K xakoMy Tunmy neuei .
TeMIepaTypou
15 | oTHOCATCS METOIMYCCKHE — —
neun? [IeYH C OANHAKOBOH TeMIlepaTypoit
o JJIMHE pabovyero NpoCTPaHCTBA
Me4n ¢ MaKCUMaJIbHOM
TEMIIEpaTypoil Ipu BXoIe
3aroTOBOK B pabodee
MIPOCTPAHCTBO
K03(GUINEHTOM ITOJIE3HOTO
bd OranoH
TEIJIONCIIONB30BaHUS (K.I1.T.)
KO3 PHUIMEHTOM TIOJIE3HOTO
KauecTBo pabots! euwn, ee v(b(b H
neiictBus (K.I1.11.)
COBEPILIEHCTBO KaK
16 KOJMYECTBOM TETUTOTHI, KOTOPOE
TEIUIOBOTO arperara
XapaKTepu3yeTcs: TOAAIOT B TICHb
' (MIx/4)
yIIENbHBIM PACX0JI0OM TOILUINBA
(T.y.T./T TPOIYKIINN)
K orneynopusiv otHocar | 1580 °C OraioH
MaTte€pualbl, 1780 °C
17 | orHEYyHnOpHOCTH KOTOPBIX 1680 °
He HIKe (110 cTaHAapTam C
u trepmuHonoruu Poccun): | 1880 °C
OTHEYMOpPHBIE
N3pnenus ¢
BBICOKOOTHEYIIOPHBIE Oranon
18 | ormeynopHoctsio 1770- _
2000 °C oTHOCATCS K Bijry: | BPICIUCH OTHEymOpHOCTH
TETUTOU30JIAIIUOHHBIE
[IaMOTHBIE
B kakux ormeynopax B AUHACOBLIC OTanoH
19 | xayecTBEe OCHOBBI BBICOKOTJINHO3EMHUCTHIC
npeobnamaer SiO,? [IUPKOHKEBEIC
(dopcrepuToBbIe
KHCJIbIE
20 B kakux oraeymnopax OCHOBHEIE DranoH
ocHoBoii siBnsietcst MgO? | BecmomorarensHbIe
HEWUTpanbHbIE
Kakue u3 npuBeneHHBIX MArHesUTOBbIC
o1 | OTHEYTOPOB UMEIOT ANHACOBBIC
MEHBIINA KO3 PuumeHT TIEHOIIAMOTHBIE Dranou
l’)
TEIUIONPOBOIHOCTH IAMOTHEIC
LIaMOTHBIE
Kaxkne oraeynopsl
22 yrop TTUHACOBBIE DrajoH

BBIZICPKUBAIOT MCHBIICE

MAar"He€3uTOBBIC




KOJINYECTBO TEIUIOCMEH
BBICOKOTJINHO3EMHUCTHIE
(Tepmoynmapon)?
yBeJMUEHHUE TNIOTHOCTH HAOWBKH
BaTHl, acbecta 1 Jap.
YBJIQXKHEHHE [TOPUCTHIX
dakTopsl, yIydlIaonme TEIJIOU30JIATOPOB
Ka4yecTBO TEIUIOU3OISIIUHA | IPUMEHEHHE TeTION30JIAIMH
23 Y PHMEH® Dranon 1
neyei, TOIoK, OonplIel TOPUCTOCTH
MapomnpOBOIOB IIPUMEHEHUE TEIUION30JIALUH
OoplIeH IJIOTHOCTH
MpPUMEHEHUE BaKYyMHO-
P Hie pakyy Oranox
MHOTOCJIOMHOM TeTION30JISIIAN
K KaKoii rpyIie OTHOCSTCS 0e3 IMpeIBapUTEIHLHOTO CMEIICHHS OtanoH
24 | ropenku THHA «TpyOa B KOPOTKOIIAMEHHBIE 2
Tpy6e» KOHCTPYKLUHU C MIPEABAPUTEIIbHBIM CMEILIEHUEM
l’)
CranbnpoexTal HWH)XEKLIMOHHBIE
VKaKHTe PaBUILHYIO COz, H20, N
II0CJICI0BATCIIBHOCTD Nz , H201 COz
yOBbIBaHUS KOHLCHTPAaLUU
25 | kommonentos mpoxyktop | Na CO2,  H20 Orajion 3
ropenus TtomiuBa B rmedax | H,O, N, CO;
¥ TONKaX MPH CKUTAHUKA B "FL,O  CO,, N,
aTMoc(hepHOM BO3IyXe CO» Nz,H;0
Kakue ctanu 061a1aioT ManoyriepoAnCTLIC
MEHBIIHM K03 duiperTom | CPEAHCYTIICPOIUCTRIC
26 | TErIONpOBOJHOCTH U BBICOKOYTJICPOAMCTBIC 1
TpeOyroT Oonee HU3KOJIETHPOBAaHHBIE
MEJIJICHHOT0 HarpeBa? BBICOKOJIETUPOBAHHBIE Oranon
W3MEHEHHs HAIlPaBJICHHUS IIOTOKA OranoH
VM3MEHEHUS CeueHHs KaHajla OranoH
BXOJI TIOTOKA B KaHAIl ¥ BBIXO/] 3
Kaxue 13 nepeunciieHHbIX )i )i Sranon
(hakTOpOB PUBOIAT K HCro
37 | MOTEPAM JaBiIeHMA Ha TPEHHUE O CTCHKH KaHasa 5
MECTHBIE COTIPOTHBIICHUS CIIMSTHHE U pa3/ieIeHue MOTOKOB Oranon
Hpy ABIDKCHUU I'a30B 110 MPOXOXKJCHHUE Yepe3 MIOCKYIO Sraon
TpyOam u kaHamam? PELIETKY WU IPOCCENbHYIO a0y
LIEPOXOBATOCTh CTEH TPYO,
KaHAJIOB

IlepeyeHb BONMPOCOB 151 CAMOCTOSITEJIbHOI PadoThI

Tema 1.1
1. Ha3nauenue u kinaccupuKays METaLTyprH4eCKUX Meden.
2. Haznauenue u o011ast cxema NpOMBIIIJIEHHON TeUH.

Tema 1.2

1. HarpeB nyroBoii u riazmMeHnHblil. HazHaduenue, o6mnactu 3pPpeKTUBHOTO TPUMEHEHHUSL.

2. Harpes nnaykuuonnsiii. Haznauenue, oomactu 3¢ (pekTUBHOTO MPUMEHEHUS

3. HarpeB 55IeKTpOCONPOTUBICHUEM M 3JIEKTpOHHOIy4eBO. Ha3nauenuwe, oOmactu
3¢ (PEKTUBHOTO MPUMEHEHUS.

Tema 1.3
1. Buas! TormmBa 1 ©X cOCTaB. Y CIOBHOE TOILINBO.



2. OCHOBHBIE XapaKTEPUCTUKH TOIUIMBA.
3. YcTpoiicTBa 1Sl CAKUTAHUS TOTUIMBA.
4. ConeprkaHue U M0CJIE0BATEIbHOCTD PACUETOB 'OPEHNUS TOILIIUBA.

Tema 2.1

1. Marepuasbl, IpUMEHsieMbIE B TIeYax.

2. OCHOBHBIE 3JIEMEHThI KOHCTPYKIIMI TIeUeH.

3. OCHOBHBIE THUIIbI IJIABUJIbHBIX, HATPEBATEIBHBIX U TEPMUUYECCKUX TICUCH.
4. OrueynopHbie MaTepHUajbl, ©X OCHOBHbIE CBOMCTBA.

5. Tennou3oysILMOHHbIE MaTEPUAIIBI, UX OCHOBHBIE CBOMCTBA.

Tema 2.2

1. Hcrmomp3oBaHHE BTOPUYHBIX DHEPropecypcoB. THIBI TEIIOOOMEHHUKOB,
Ha3HAUYE€HHE | CPABHUTEIIbHAS OLICHKA.

2. OcHOBbI TeopuuM MOAOOMSI W MOJCIHUPOBAHUSA  TEIUIOTEXHHYECKHUX
TEIJIOPHEPTETUYECKUX MPOIECCOB U 000PYIOBAHUA.

3. OuyncrKa ALIMOBEIX I'a30B.

Tema 2.3
1. Knaccugukarus npoMBIIUICHHBIX TTEYEH.
2. BcnomoratenbsHoe 000py10BaHUE MEYEH.

ux
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CTpykryp
HBbIH
IInanupyemsbie
3J1€MeHT OneHoYHbIE CpeICcTBA
pe3yJbTaThl 00yYeHH s
KOMIIeTeH
MU
OIIK-4 rOTOBHOCTBIO COYETATh TEOPHUIO M MPAKTUKY IS PEIICHUS] NH)KCHEPHBIX 3a7ad

- OCHOBHbIC OTIPEICICHUS U
MOHATHS 0a30BbIX 3HAHUH
B obOJlactu

- 00CY)KIaTh CIIOCOOBI
3¢ EKTHBHOTO PEIICHUS

GCTeCTBeHH_OHaquHX CrnmcoK KOHTPOJIBHBIX BOIPOCOB:

AHCIHILTHH, 1. Buabl TommBa U UX COCTaB. Y CIIOBHOE TOIIIHBO.

- GynnavenTanbHele 2. OCHOBHBIE XapaKTEPUCTHUKHU TOIIINBA.

OCHOBBI 3. YcTpoiicTBa U1l C)KUTaHMS TOIUINBA.

CCTCCTBCHHOHAYTHBIX 4. ConeprkaHne M TIOCIEI0BATEIbHOCTh PACIETOB TOPEHNUS TOIIINBA.

JUCITUILTHH, OCHOBHBIC 5. HarpeB ayroBoii n mia3menssiii. Haznauenue, o6macti 3(peKTHBHOTO IPUMEHEHHSI.

MCTOJIBI pCUICHNA THIHOBBIX | ¢ Harpep paaykuuonnsiii. HasHauenne, o6nacTi 5 dEKTHBHOTO IPHMEHCHHS

3a/1a4 10 H3BECTHAIM 7. HarpeB a51eKTpOCONPOTUBIICHHEM U 3JICKTPOHHONIY4YeBoi. HazHauenue, obnactu 3¢ (peKTHBHOTO MPUMEHEHHS
3HaTh AlITOPUTMaM H TpaBHITaM; 8. Mcnonb3oBaHne BTOPUYHBIX SHEPropecypcoB. THITB TEINIO0OMEHHUKOB, UX Ha3HAYEHHE W CPaBHHUTENbHAs OL[CHKA.

~ OCHOBHbIC 9. Marepuansl, IpUMEHsIEMbIE B IleUax.

3aKOHOMCPHOCTH HIPOCCCOB | 1 OcpoBHbIe 2eMEHTb KOHCTPYKIHMIT IIEUCH.

Maccorieperoca 11. OcHOBHBIE THIIBI IIJIABWIIBHBIX, HATPEBATEIBHBIX ¥ TEPMUYECKHUX IT€UeH.

TIPUMCHHTCIIRHO K 12. OraeynopHsle MaTepuabl, KX OCHOBHBIE CBOICTBA.

;;ii%gg;ﬁ?iigﬁfamh& " 13. Teruton30IsIMOHHBIE MaTEPHAIIBI, UX OCIV{OBHBIC CBOMCTBA.

06OPYIOBAHHIO 14. Knaccudukaiys NpOMBIIIIICHHBIX neded.

niepepaGoTKH (0GorameHus) 15. BciomoratensHoe 000py0BaHNE TIEUEH.

MUHEPAJIBHOTO CHIPHS,

IIPOU3BOJICTBA 0OPabOTKH

YEPHBIX U IIBETHBIX

METAaJUIOB.

- OOBSICHSTH THIINIHBIE [Ipumeps! 3amau:

MOJIETH 33/1a4 B 00J1acTH [Mpumep 1. Onpenenuts TemMnepaTypy B HEHTpE CIsi0a U3 MaoyTIepOANCTOH cTaiy TomurHOH 6=0.3M, HarpeBaeMoro B METOIMYECKOH

MeTaJUTyprudecKon 30HE TIEYH C NIATAKOIUM MOJIOM C tuos = 0°C 10 tuos = 600°C, ecniu TeMnepaTypa IPOYKTOB cropanus B 30He neun Mensiercs ot $00°C
YmeTs TEIJIOTEXHUKU; 10 1300°C B xonre 30ub1. Cpeauit K03 puuuent temooraaun npunste 100 Br/m? K

[Mpumep 2. PaccunTarh pexkyneparop Ui MMOJOrpeBa BO3AyXa JUIsl CIEIYIOUIMX YCIOBHH: TEMIIepaTypa BO3yXa Ha BXOJE — BBIXOJE
pexyneparopa: 0-450°C, Temnepatypa japiMa Ha Bxoje B pekyneparop - 1050°C, pacxon raza ma oromienue meun B=5.46 m/c,

HpO6J’ICM, BO3HUKAKOIIUX B

KOJIMYECTBO JBbIMA Ha BXoje B pekyneparop V= 34.9 m%/c. CocTap apiMOBEIX Ta30B: N2=72%, CO,=11%, H, O =17%




CTpykTyp

HbIi

3J1eMeHT TLranupyembie OueHovHbIe CPeICTBA
pe3yabTaThl 00y4eHus
KOMIIeTeH
HUH
X07Ie IPOeCCUOHATBHOM
JesATeIEHOCTH;
- pacro3HaBaTh
3¢ PeKTHBHOE peIIeHNE OT
HedPPEKTHBHOTO, TIPU
PELICHHH 33149 CI0KHOTO
TerooOMeHa B pabouemM
MPOCTPAHCTBE IEeYH.
[TpyMep MpakTU4SCKOro 3aJaHus
TemoBoii pacyer perenepatopa
Bapuna | Temmnepar | Cpennsas Bun Maxkcumans | Temmepar | Cpenuuii Tun Pasme | IIponomxurensH
HT ypa TeMIepar TOTINBA Hast ypa Ko3pduiu | Hacaaku P OCTh MEPHUO/IA,
BO3yXa ypa TEILIOBas MIPOAYKTO €HT AYEHK MMH.
Ha BXOJE€ | MOAOTPEB Harpyska B pacxoza U, MM
B a neud, MBT | cropanus | Bo3ayxa B
- paKTHICCKUMH HABBIKAMU pereHepar | BO3ayXa, Ha BXOJIE | pereHepar
UCIIOJIb30BaHHS DJIEMEHTOB op, C C B ope
NMPOEKTHPOBAHUSI pereepar
- HaBbIKAMHU U ME€TOAUKAMU op, C
06001uierH pesyIbTaToB 1 20 970 Tpup.raz+1 46.9 1570 1.44 Kaynep | 160x1 9
NPOCKTUPOBAHHUS 5% masyTa a 60
Bragers | - cnocoGamu 2 25 1000 | Hpup.rasz+2 44.4 1520 1.46 Terepce | 120x1 10
COBEpILICHCTBOBAHUS } 0% masyTa Ha 20
MPOGECCHORATLHBIX 3HAHMI 3 30 1050 | Ipup.ras+2 46.0 1560 1.48 Cumenc | 165x1 11
u yMeHI/H/I MNPOCKTHPOBAHUSA 5% Ma3yTa a 65
:g;;ﬁ;;ggfj;“a*‘m 4 35 1110 | Hpup.ras+3 48 1500 1.50 Bpycko | 140x1 12
nH(OPMAMOHHON CPEJIBI 0% masyra Bad 40
’ 5 40 950 [Mpup.raz+1 50 1560 1.3 Kaymep | 100x1 9
5% Mmasyrta a 00
6 45 1050 ITpup.ra3+2 48.1 1490 1.34 Iletepce | 120x1 10
0% ma3zyta Ha 20
7 50 1100 ITpup.ra3+2 53.1 1480 1.36 Cumenc | 140x1 11
5% masyrta a 40
8 55 1000 IMpup.raz+3 55.5 1530 1.38 Bpycko | 100x1 12




CTpykTyp

HbIi

IInanupyemsbie
3J1eMeHT OueHovHbIe CPeICTBA
pe3yJbTaThl 00yUeHust
KOMIIeTeH
HUH

0% MazyTta Bas 00

9 20 1150 [Mpup.raz+1 58.2 1570 1.4 Kaymep | 120x1 9
5% mazyTa a 20

10 25 950 [Mpup.raz+2 54.3 1520 1.44 [erepce | 140x1 10
0% mazyTa Ha 40

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

12 35 1050 [Ipup.ra3+3 48.1 1500 1.48 Bbpycko | 120x1 12
0% ma3zyTta Bast 20

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

14 45 980 [pup.ra3+2 55.5 1490 1.3 Ierepce | 100x1 10
0% mazyta Ha 00

15 50 950 [pup.ra3+2 58.2 1480 1.34 Cumenc | 120x1 11
5% mazyta a 20

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

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

18 30 1100 [pup.ra3+2 48.1 1520 14 Ietepce | 120x1 10
0% ma3zyta Ha 20

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

20 40 1000 [Mpup.raz+3 55.5 1500 1.46 Bpycko | 100x1 12
0% mazyrta Bast 00

21 45 1050 IMpup.raz+1 58.2 1560 1.48 Kaymep | 120x1 9
5% ma3yTa a 20

22 50 1100 Ipup.raz+2 54.3 1490 1.50 ITetepce | 140x1 10
0% mazyta Ha 40

23 20 950 Ipup.raz+2 56.5 1480 1.3 Cumenc | 100x1 11
5% ma3yTa a 00

24 25 1000 [pup.ra3+3 44.4 1530 1.34 Bpycko | 120x1 12
0% mazyta Bast 20

25 30 1050 [Mpup.raz+1 46.0 1480 1.36 Kaynep | 140x1 9




CTpykTyp

HbIi

IInanupyemsbie
3JIEMEHT OueHo4HBIE CPeACTBA
pe3yJbTaThl 00y4eHus!
KOMIIETeH
HH

| 5% masyra |

a

40




6) Ilopsimox mpoBeaeHHUS MPOMEKYTOUHOW aTTECTAllMM, IOKa3aTelld M KpPUTEPUH
OLICHUBAHMUSL:

[IpomexxyTouHasi aTrrecTanys IO JUCHHUILIMHE «MeTalTypruieckas TEIIOTEXHHUKA
BKJIIOUAET TEOPETUYECKUE BOIIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUYaIOLTUMUCS
3HaHUH, W TPAKTHYECKHE 3a/laHMsl, BBIABIIONIME CTENEHb CPOPMHPOBAHHOCTH YMEHHUH H
BJIQJICHUM, IPOBOAUTCS B (hOpMe IK3aMEHa.

3ayer 1o JaHHOU TUCIMIUIMHE MPOBOJUTCS B YCTHOH (opMme.

[Tokazarenu u KpUTEpUU OLICHUBAHUS 3a4eTa:

® Ha OIEHKY «3a4T€HO» — OOYUaIOIIMIACs TOJDKEH MOKa3aTh YPOBEHb 3HAHUN HE TOJBKO
Ha yYpOBHE BOCIPOU3BEACHUS U OOBSICHEHHUS HH(OPMALUU, HO U MHTEUIEKTyallbHble HABBIKU
pemieHus TpoOJIeM W 3a/ad, HAXOXJACHUS YHHKAJIBHBIX OTBETOB K MpoOJIeMaM, OICHKH U
BBIHECEHUS KPUTUUYECKUX CYXAeHUU. Tak ke JOHKHO ObITh MPEACTaBIEHO TBOPUECKOE 3a/1aHue,
B KOTOPOM OTPaXE€HbI MPOOJIEMBI, KAaCAOILIHECs BCEX ACIEKTOB 3allUTHl OKPYXKAIOMIEH Cpellbl OT
BBIOPOCOB/COPOCOB OOBEKTOB IHEPTETHUKH.

® Ha OICHKY «HE 3a4TE€HO» — OOYy4aloUIMiiCs HE MOXKET NOKa3aTh 3HAHUS Ha YpOBHE
BOCIIPOM3BECHUS U OOBSICHEHUSI MHPOPMALIUU, HE MOXKET IMOKa3aTh MHTEJUICKTyalbHbIC HABBIKU
pelIeHus MPOCTHIX 3a7ay.



