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PaGouas mporpamma nepecMoTpeHa, o0CcyxieHa u ooopenHa uist peanm3armu B 2023 - 2024
y4eOHOM oy Ha 3aceanuu Kadenpsl TemmoTeXHUIeCKHX U SHEPreTUIECKIX CUCTEM

[Iporokosn ot 20 . Ne
3aB. kadenpoii E.I". Hemmopenko

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena it peanmsarmu B 2024 - 2025
y4eOHOM roJly Ha 3aceqaHuu Kageapsl TermoTeXHHISCKUX U QJHEPTCTUUSCKUX CUCTEM

[Iporokosn ot 20 1. Ne
3aB. kadenpoii E.I'". Hemmopenko

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peaym3armu B 2025 - 2026
y4eOHOM roay Ha 3aceqaHuu Kadeapsl TemoTeXHMUeCKUX U SHEPTeTUUECKUX CUCTEM

[Iporokom ot 20 . Ne
3aB. kadenpoit E.I'. Hemmopenko

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 oj00peHa it peanm3armu B 2026 - 2027
y4eOHOM roy Ha 3aceqaHuu Kadenpsl TemmoTeXHMUeCKHX U YHEPTETUYECKUX CUCTEM

[IpoTokomor 20 r. Ne
3aB. kadenpoit E.I'. Hemmopenko




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

Llenbro 0CBOEHUS JUCHUIUIMHBI «MeTamrypruyeckas TENIIOTEXHUKA SABIISIETCS:

pPa3BHUTHE y CTYJICHTOB YCTOWYMBHIX HABBIKOB MPUMEHECHUS (yHIAMEHTAIBHBIX 3aKOHOB
TEIUI00OMEHA U MEXAHHWKHU T'a30B, COBPEMEHHOUW TEOPHH TOPEHUS W PAIMOHATBLHOTO COKUTAHUS
TOIUINBA,

(hopMHpOBaHKE y CTYJICHTOB YMEHUS YTCHUS CXEM, YePTEKEH KOHCTPYKIUH U 3JICMCHTOB
BBICOKOTEMITIEPATYPHBIX METAIUTYPTUUECKUX MEYEN U yCTPOWCTB;

M3y4YeHUE CBOMCTB U TpeOOBAaHUN MPEIBSABISIEMBIX K MaTePuaiaM, IPUMEHSIEMbIM MPU
COOPYKEHHUH TI€UEH;

(dhopMHpOBaHKE Y CTYJECHTOB Ha OCHOBE PAIlMOHAIBHON TEXHOJIOTHMHM HArpeBa MeTalla,
YMEHUH TETUIOBBIX PACUETOB;

npuoOpeTeHrne HABBHIKOB TEIUIOBBIX PAacueTOB Te4el, ropesiok, (OPCYHOK W TOPEHHUs
ra3z000pa3HOro, >KMJIKOTO U TBEPIOTO TOILIIMBA.

2 MecTo THCHMIIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsbl

Jucnunnuaa Metammyprudeckas TEIUIOTEXHUKA BXOUT B 00s3aTENIbYI0 YaCTh y4eOHOTO
rIaHa 00pa3oBaTEIHLHOM MTPOTPAMMBI.

JUis ~ W3ydeHWus  JUCHUIUIMHBI ~ HEOOXOJAMMBI  3HaHWS  (YMEHHWsS,  BJIAJICHUS),
chopMuUpOBaHHBIC B pE3y/IbTaTe U3yUEHUS AUCITUTUTHH/ TPAKTHK:

Tennodpuzuka

duznka

MaremaTurka

3Hanus (yMEHHS, BIAJCHUS), TTOJYICHHBIC MPU U3YUYEHUU NaHHOW JUCUUIUIMHBI OYyTyT
HEO0OXOUMBI JTsl U3YUYCHUS TUCIUTUIAH/TIPAKTHK:

MopenupoBaHue IpoIecCOB B 0OBEKTOB B METAJLUTyprUr

Hayuno-uccnenoBarenbckas paboTa

JluteitHOE MPOU3BOACTBO

[IpoekTHas ACSITEIBHOCTD

KogmreBast o6paboTka cranm

VYrpaBiaeHre TEXHOJIOTHYECKUMHU IIPOIIeCCaMy ITPOM3BOICTBA Yyr'yHa B IOMEHHBIX ITeYax

HoBrie TexHOIOTHYECKHE PEIICHM B MCTAJLUIYPIrud YEPHBIX MCTAJIJIOB
PaznuBka u KpucCTallIn3aluusa CTalin

3 Kommnerenuun ody4arouierocsi, opMupyembie B pe3yJIbTaTe 0CBOCHUS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYeEMbIe Pe3y/IbTaThl 00y4eHH s

B pe3synbrare ocBoeHMs IUCHMILIMHBI (MOayis) «Meramayprudeckas TEIUIOTEXHHKa»
oOyyaromuiicst 1oKeH 001a1aTh CISAYIOIUMU KOMIIETEH UMM

KOI[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIITUN

OIIK-2 CnocobeH y4acTBOBaTh B MPOCKTHPOBAHUM TEXHHUYECKUX OOBEKTOB, CHUCTEM H
TEXHOJOTMYECKUX IIPOLECCOB € YYETOM DJKOHOMHUYECKHUX, DKOJOTMYECKMX M COLHUAIBHBIX
OrpaHHYCHUMN

OIlK-2.1 IIpoBOAUT TEXHUKO-3KOHOMHYECKOE OOOCHOBAaHHWE U HKOHOMHUYECKYIO
OIICHKY MPOEKTHBIX PellIeHHH 1 MH)KEHEPHBIX 3a1a4

OIIK-2.2 [TpoBOAUT OIIEHKY MPOEKTHBIX PELICHUN U MH)KEHEPHBIX 33J1a4, B TOM YHCIIe
9KOJIOTHYECKYIO

OIIK-2.3 AnHanmu3upyer W OLEHHMBaeT  paboOTOCHOCOOHOCTh  MPEANPHSTHS
(TexHu4YecKuX OOBEKTOB, CUCTEM M IPOLIECCOB) C YYETOM COLHUAIBHBIX
OrpaHUYCHUN




4. CTpyKTypa, 00b€M U coep:KaHue T CHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunull 108 akaja. dacoB, B TOM

YHUCIIC:

— KOHTaKTHas pabota — 37 akaJ. 4acoB:
— aynuTopHas — 36 akajl. 9acoB;
— BHeayIuTopHas — 1 akaj1. 4acos;

— caMocTosiTeNbHas padoTta — 71 akaj. 4acos;
— B opMe npakTuiIeckoit moarotoBku — 0 aka. gac;

dopma aTTeCTalUy - 3a4ET

AynuropHast S =
o, | KOHTaKTHas pabora E E dopma TeKyILEero
=
5 B akaj. yacax 3) By, KOHTPOJIsS
Paznen/ Tema 3 (B axaz. yacax) E R A . P Kon
g 3 ©| caMoCTOATENBHOM | ycreBaeMOCTH U
JUCITUTLTAHBI 5 g © . | xommerenimu
@) g 5 paboThI MPOMEKYTOTHON
nmab. | mpakt. | £ &
Tex. Z'Q aTTeCTalul
3aH. 3aH. [ &
1. 1 Pazgen. Meramnyprudeckue
Ieyu, TeIUloreHepalys B Ievax,
OCHOBBI TEOPUH FOPEHHUSI.
TIpopaboTka
1.1 Beeaenne. Haznauenue pop
JIGKITMOHHOT'O Hanuuue
TEIUIOBBIX ~ TPOLIECCOB |
8 | marepuana (Tema KOHCITEKTOB
arperaroB. OOmas cxema N
o 1.1, Ilpunoxxenue JIeKIui.
METaJUTyPTU4eCKOM Ieyu. 1)
IIpopaboTtka
Pop Hanuuue
JIEKIIHOHHOT'O
1.2 TemmoreHepauuss B KOHCITEKTOB
MaTepuana; N
nedax. Buasl  dHepruw, 1 9 JIEKIIMI; caada
N 4 peleHue 3a1a4
HCIOJIb3YEMOH B Ievax MPAKTUIECKUX
(Tema 1.2, sanas
TTpunoxenue 1) ’
IIpopaboTtka
1.3 OcHOBBI TEOpHUHU pop Hanuuue
. JICKIIMOHHOTO
TOpEHUs], YCTpPOMCTBa IS KOHCIICKTOB
MaTepuana; N
COKATAHUS TOIUIMBA, 4 7,8 JIEKIIMI; cada
pelieHue 3a1a4
YTHIIA3ALUS TEILUIOTHI (Tema 1.3 MPAKTUYECKUX
MPOAYKTOB CTOPAaHMS - 3a7ad4.
POILYK P TTpunoxenue 1) A
Wroro no pazaeny 5 24,8
2. 2 Pasgmen. Buemmmii u
BHYTPEHHUI TEIII000MEH
IIpopaboTka
. pop Hammane
2.1 Bremanit u JIEKIIUOHHOI'O
. KOHCITCKTOB
BHYTPEHHHI TEII0OOMEH B MaTepuana,; .
2 2 JIEKIIMI; caada
pabouem MIPOCTPAHCTBE pelieHue 3a1a4
. MPAKTUICCKUX
reyei (Tema 2.1,
3a1ad.
4 Tpunoxenue 1)
ITpopaboTka
Hammane
2.2 JIBmKeHHe KMIKOCTH U JIEKIIUOHHOI'O
KOHCITCKTOB
ra3oB B TEXHOJIOTHYCCKUX Marepuana; .
. 2 2 JIEKIIMI; cada
arperaTtax YepHOH " penieHue 3a1a4q
N MPAKTHIECKUX
LBETHON METaTyprHu (Tema 2.2, sanad
npuioxenue 1) ’
HUroro no pazueny 4 4

3. 3 Paszgen. OCHOBHBIE THIIBI

TIPOMBIIIJICHHBIX 1T€Y el




ITpopaboTka

3.1 Marepuansl, Hannawne
JICKIIMOHHOTO
WCIIOIb3yeMBbIe B MaTeDHALa: KOHCITEKTOB
KOHCTPYKIHSAX 2 42211 10 P i JIEKIIMH; caya
pelieHue 3a1a4y
BBICOKOTEMITEPATYpPHBIX (Tema 3.1 MPAKTHISCKUX
arperaTon o 3a7a4.
P [punoxenue 1) a
IIpopaboTka
3.2 OCHOBBI TEXHOJIOIMH Pop Hanmnaune
JICKIIMOHHOTO
HarpeBa MeTajuia, BBIOOP KOHCITEKTOB
Mmarepuana; N
PpalMoHaIbHBIX 2 221 10 JICKIIMI; caada
TeMITEPATYPHBIX u PCLICHHC 33134 MIPAKTHYECKUX
PaTyp (Tema 3.2, p
TEIJIOBBIX PEKUMOB 3a7ad.
ITpunoxenue 1)
ITpopaboTka
3.3 TennooOMeHHBIE JICKIIMOHHOTO Hanuuwne
annapaTbl u ux 2 331 | 10 | marepmana (Tema KOHCIIEKTOB
CpaBHUTEJbHAS OLIEHKA 3.3, [Ipunoxenue JIEKIIAH.
1)
3.4 OCHOBHEIC THIIBI IIpopaboTka
MPOMBINIICHHBIX TIeYeld | JICKIIMOHHOTO Hannuwne
BaxkHeime 3 12,2 | marepuana (Tema KOHCIIEKTOB
XapaKTePUCTUKH ux 3.4, [punoxenue JIeKIUi.
TEIUI0BOM pabOTHI 1)
Wroro no pazaeny 9 9/7,21 | 42,2
Hroro 3a cemecTp 18 18/7,21| 71 3a4ér
18/7,2
Wrtoro no aucuuminHe 18 ! 71 3ayer

n




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnist pemieHus mpeycMOTPEHHBIX BUIOB y4eOHOM paObOThl PU M3YYEHUHU TUCIHUILIHHBI
«MeTamrypruueckasi TEIJI0TEXHUKa» B Ka4eCTBE 00pa30BaTEIbHBIX TEXHOJIOTHI HCIIOJIB3YIOTCS
KaK TpaJuIUOHHbIE, TAK U MOYJIbHO-KOMIIETEHTHOCTHBIE TEXHOJIOTUU.

Lensmu o6pa3oBaTenbHBIX U HHOOPMAITHOHHBIX TEXHOJIOT U SIBIISTFOTCSI:

* aKTUBU3MPOBAHUE MBILIJIEHUS 00 y4JaronnXxcs;

* popMHpOBaHKE HHTEPECA K U3Yy4aEMOMY MaTepHaiy;

* Pa3BUTHE UHTEIUIEKTA U TBOPUECKHUX CTIOCOOHOCTEM 00YJarOIINXCS.

JleKuMOHHBIM MaTepuall 3aKpeIvIsieTcsl Ha J1abopaTOpHBIX paboTax, I/ie MPUMEHSETCS
COBMECTHAs JEATEIbHOCTb CTYAEHTOB B TpyIllie, HAlpaBieHHas Ha pelleHue oOmel 3anadyu
IyTEM CIIOXKEHHUSI pe3yJbTaTOB HMHIMBUIYalIbHOW pPaOOTHI YjI€HOB rpynmbl. (s pa3Butus u
COBEpUICHCTBOBAHNWSA  KOMMYHMKATHBHBIX  CIOCOOHOCTEHl  CTYAEHTOB  OpPraHU3yIOTCS
MIPaKTUYECKUE 3aHATHUS B BMJIE JAUCKYCCHI, aHalau3a peajbHbIX MPOOJIEMHBIX CUTYyallUd H
MEXAUCUUIIMHAPHBIX CBSI3eH U3 pa3iMuYHBIX oO0jacTeld B KOHTEKCTE pellaeMoil 3aaayu.
[lepenaua HEOOXOAMMBIX TEOPETUUYECKUX 3HAHUI U (pOopMHUpOBaHUE MPEACTaBICHUI MO Kypcy
MIPOUCXOJUT C MPUMEHEHHEM MYJIbTUMeIuiiHoro obopynoBanus. Ha 3aHaTHSX BHeApsoTCA
Takiue WMH(OPMAIMOHHBIE TEXHOJOTHH, KaK HCIOJIb30BAHHE AJIEKTPOHHBIX M3JaHUN (UTEeHHE
JIEKUUN C UCMOJB30BaHUEM CIIaWJI-TIpe3eHTalul, 3JEKTPOHHOTO Kypca JIEKIUH, rpaduuecKux
00BEKTOB, BHCO- ayauo- marepuainoB (uepe3 MWHrepuer). CamocrosiTenpHas paboTa
CTUMYJIUPYET CTYIEHTOB K CaMOCTOSITENbHON MpopaboTKe TeM B MpOIlecce HalMCAHUS
pedeparoB, MOATOTOBKH K TUCKYCCHSIM, K KOHTPOJBHBIM pabOTaM M TECTHPOBAHMIO. DTarlbl
MIO3HABATENbHON JEATEIBHOCTH CTYACHTOB MPENIOJAralT IOCIEJ0BAaTEIbHO MOCTaHOBKY
MHTEpeCyIolel UxX MpoOieMbl, BBIABIKEHHE TUIIOTE3 MIPU €€ PELICHNH, BBIPAXKEHUE PEIICHUs
TUIIOTE3bl HAYYHBIM SI3BIKOM, a TAKXKE peain3alus IpOoAYKTa B BUIE MyOJINYHOIO BBICTYIIJICHHUS,
JOKIana WM mnpe3eHTauuu. KoppeKTHpoBKM 00pa3oBaTelIbHOTO Ipolecca HpOXOAAT ¢
UCIOJb30BaHUEM OOpaTHOW CBSI3M MEXIy [pernojaBareleM M oOydaromMMHcS Ha
KOHCYJIbTAIUSIX, & TAKXKE PU TEKYLIEM U IPOMEKYTOYHOM KOHTPOJIE.

6 YueOHO-MeToquYecKOe 00ecnedeHue CaMOCTOATEIbHOI PadoThl 00yYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBeIeHNsI TPOMEeKYTOUHOI aTTecTaluu
[IpencraBieHbl B MPUITIOKCHUH 2.

8 YueOHo-MeTOAMYecKOe H HHPOPMALIMOHHOE 0O0ecTiedeHHe TUCIUITHHbBI (MOTYJIs1)

a) OcHoBHas1 IUTEpPaTYypa:

1. TunbkoBa, C.M. Temnodusuka 1 MeTauTypriuyeckas TeIIoTeXHUKa © yuel. nocooue /
C.M. TunskoBa. - Kpacnosipck: Cub. denep. yu-t, 2017. - 168 c. - ISBN 978-5-7638-3751-3. -
Tekcr: anexrponnsiii. - URL: https://znanium.com/catalog/product/1032123

2. I3ro3ep, B.S. TemnorexHuka W TeroBas paborta meyeil: yueOHoe mocodue / B.SI.
J3103ep. — 3-e uzn., crep. — Cankr-IlerepOypr: Jlans, 2017. — 384 c. — ISBN 978-5-8114-
1949-4. — Tekcr: anekrponuslii // JlaHb: anekTpoHHO-OMONMMoOTeuHass cucrema. — URL:
https://e.lanbook.com/book/93750

0) lonostHUTEIBHASI IUTEPaTypa:

1. Kpyrnos, I'.A. Temnotexnuka: yde6Hoe nocodue / I'.A. Kpyrnos, P.W. byarakosa,
E.C. Kpyrnosa. — 2-e u3sn., crep. — Cankr-IlerepOypr: Jlans, 2012. — 208 ¢. — ISBN 978-5-
8114-1017-0. — Texcrt: anekrpoHHblit // JlaHb: snexTpoHHO-OMOMHOTEUHas cuctema. — URL:
https://e.lanbook.com/book/3900



2. bproxanos, O.H. Temnomaccooomen: Yueonuk / O.H. Bproxanos, C.H. llleBuenko. - Mocksa:
HUILI Undpa-M, 2012. - 464 c. (Beiciee oOpazoBanue: bakanaspuar). - ISBN 978-5-16-004803-
1. - Tekcrt: anexTponusIit. - URL: https://znanium.com/catalog/product/258657

3. Temnorexuuka: yueoHoe nocodue / B.B. JIpipaun, A.A. Manbmun, B.I'. CmupHOB,
T.JI. Kum. — KemepoBo: Ky3I'TY umenu T.®. I'opbauesa, 2017. — 174 c. Pexxum nocryma:
URL.: https://e.lanbook.com/book/115115.

4. MarseeBa, ['.H. DxcnepuMeHTanbHOE HCCIEI0BAHUE IPOLIECCOB TEIJIO0OMEHA:
yuebnoe nocooue / I'.H. Marseesa, }0.1. Taprakosckuii, b. K. CeHnukuH. - 2-¢ U3/, MOATOT. 110
ned. u3a. 2008 r. - Marautoropck: MI'TVY, 2011. - 1 snexrpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYH. 9Kpana. - URL:

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

5. Maxkapos, A.H. TemnooOMeH B 3J€KTPOIYTOBbIX U (PaKeTbHBIX METaLTyprHuecKuX
neyax M SHEPreTHYeCKUX ycTaHOBKax: ydeOHoe nmocooue / A.-H. MakapoB. — Cankr-IletepOypr:
Jlanp, 2014. — 384 c¢. — ISBN 978-5-8114-1653-0. — Tekct: snextponnbiii // Jlaus:
ANIEKTPOHHO-OMOMmoTeunas cuctema. — URL: https://e.lanbook.com/book/50681 (mata
obpammenwus: 30.10.2020). — Pesxum fgocTyma: 11 aBTOPH3. MOJIb30BATEIICH.

6. Kommes, B.B. TemmoBo#i pacueT KOKCOra3oBOi BarpaHku: ydeOHoe mocobue / B.B.
Komres, A.B. Tuxonos; MI'TVY. - Marautoropck: MI'TVY, 2015. - 1 snektpos. onT. auck (CD-
ROM). - 3aru. ¢ Tuty:. 9kpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1407.pdf&show=dcatalogues
/1/1123921/1407 .pdf&view=true - MakpooObeKT. - TeKcT: 3eKTPOHHBIA. - CBEICHUS TOCTYITHBI
takke Ha CD-ROM.

7. MartBeeBa, I'.H. DxcnepumeHTaqbHOE WCCIEAOBAaHUE TMPOIECCOB TEIUIOOOMEHa:
yuebnoe nocobue / I'.H. Marseesa, }0.1. TaprakoBckuii, 5.K. CeHnukuH. - 2-¢ U3/1., MOATOT. 110
med. uzg. 2008 r. - Marautoropck: MI'TVY, 2011. - 1 snextpon. ont. auck (CD-ROM). - 3ar. ¢
TUTYIL 3Kpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/
1/1119153/989.pdf&view=true - MakpooObeKT. - TeKCT: 3ACKTPOHHBIH. - CBEIEHUS TOCTYITHBI
takke Ha CD-ROM.

B) MeToauyeckue yKazaHus:

1. 3noxazoBa, H.I'., WBanoB, /[.A. JlaGopaTopHbIii MNPaKTUKyM IO JUCIHHUILIMHAM
«TommBo u TCY», «Teopus u mnpakTtuka TemjgoreHepanuu». Marnuroropck: W3a-Bo
Marnutopck. roc. TexH. yu-ta uM. [ .M.Hocona, 2013. 53 c.

2. CeunnkoBa, H.FO. [IpakTukym 1o TEXHUYECKOW TEPMOJMHAMUKE U TEILIOTEXHUKE:
npaktikyMm / H.}O. Ceeunukosa, C.B. FOauna, A.B. 'opoxos; MI'TY. - Marauroropck: MI'TV,
2018. - 1 onekrpon. omnrt. guck (CD-ROM). - 3arin. ¢ tutyn. oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515
134/3545.pdf&view=true - MakpooObekT. - TeKCT: AMeKTpOHHBIA. - CBEICHHs JOCTYITHBI TAKKE
Ha CD-ROM.

r) IIporpammuoe o6ecnieuenne u MHTEpHET-pecypesl:

IIporpammHoe o0ecnneuenne

Haumenosanue I[10 Ne norosopa Cpoxk neiicTBUS TULIEH3UU

7Zip ¢B0001HO pacrpocTpansemoe [10 0ECCPOUHO




MS Office

2007 Ne 135 o1 17.09.2007 OeccpouHO
Linux CBOOOJTHO 0eCCPOUHO
FAR Manager [cBo6o1H0 06eccpouHO

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAaHHbIX U I/IH(l)OpMaII]/IOHHLIe CIIPaBOYHBLIC CUCTEMBI

Haspanwne xypca

Ccpuika

Apxus Hay4YHBIX KYpHaAJIOB
«HaunoHabHbIN 3JIEKTPOHHO-
nH(GOpMaMOHHBIN KoHIOpImymy» (HIT

https://archive.neicon.ru/xmlui/

MexnynapoaHas  pedepaTuBHas U
MOJHOTEKCTOBasi ~ CIpaBOYHas  0Oa3a
JIAHHBIX HAYYHBIX W3JaHuil «Springer

https://www.nature.com/siteindex

MexnyHapoaHas Oa3za HaY4YHBIX
MaTepHaJIOB B 00JacTH  (HU3UUICCKHUX

http://materials.springer.com/

Mexnaynapoanass 6a3a  CIpaBOYHBIX
W3JIaHUK 110 BCEM OTpacisiM 3HAaHUU
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9 MartepuajibHO-TEXHHUYECKOE 00ecriedeHne TUCHUTITHHBI (MOTYJIs1)

MaTepI/IaJ'ILHO'TeXHI/I‘{eCKOG oOecreueHue JAUCIUITIIIMHBI BKIIFOYACT:




Y4eOHbIC ayTUTOPUH JIJIsl IPOBEACHUS 3aHATUN JIGKIIMOHHOTO TUTA. MyIbTUMEAHITHBIE
CpeACTBa XpaHEHHMS, TIepelauu U MPeICTaBICHUS HH(POPMAIIHH.

VYdeOHble ayIuTOPUM JUIS TPOBEIACHUS NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
MHJUBUAYAIbHBIX KOHCYJIbTALMI, TEKYIIEr0 KOHTPOJIA U IPOMEXYTOUHOM arrectauuu. Jlocka,
Mell.

VY4eOHble ayIUTOpPUM, MOMEILEHUS I CaMOCTOSITENIbHON paboThl 0OO0y4aromuxcsl.
[TepconanpHbie kKOMMbIOTEpPBl ¢ makerom MS Office, Boixogom B MHTEpHET U € JOCTYIIOM B
AIIEKTPOHHYIO HH()OPMAITMOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[lomemenne [uis XpaHeHHss H  NPOQWIAKTUYECKOTO OOCITYy)KUBaHHS y4eOHOTO
obopynoBanus. Cremnaxu, ceiidpl g XpaHeHus: yueOHoro o06opyaoBanus. MHCTpyMEHTHI JUIs
peMoHTa 1a00paTOPHOTO 0OOPYAOBAHUS.



OneHouHble cpesicTBa AJIs IPOBEAECHMSI IPOMEKYTOUHON aTTeCTalluu

TecTsl A5 CaMOIIPpOBEPKN

[Tpunoxxenue 1

Peiitunr
CIIOKHOCTH
Otmerka o
BOIIPOCOB
Teker Bompoca BapuaHTsl OTBETOB BEIOOpE N
(1-nerkwuit,
JTanoHa .
2-cpenHuii,
3-CIIOKHBIN)
KJIaccuuKaIys 1o
MIPOUCXOXKJICHUIO U arperaTHOMY OranoH
COCTOSTHHIO
XUMHAYECKUH COCTaB OTanoH
K o0mueli XapakTePUCTUKE | TemaoTa cropaHus Dranon 5
TOITMBA OTHOCSITCS:
OTTHBA OTHOCATC K03 PHUITMEHT pacxoja BO3ayxa Mpu
CKUTaHUH
KOJIMYECTBO HEOOX OIMMOTO JUISI
TOPEHUS BO3yXa M BBIXOI
IPOIYKTOB CTOPAHMUS
. TIEPOJ] M KUCIIOPO/T
Baxwueliie xuMuueckue yriep P
3JIEMEHTHI TOITNBA YIJICpOoLd 1 BOLOPOL OrajoH 1
OpPraHu4eCcKoro KHUCJIOPOJ U BOJIOPO/T
MIPOUCXOXKJICHUS:
YIJIEpO U a30T
Al,Os DTanox
B . SiO; DTanox
COCTaB Heroproueit
op CaO OrayioH
MHHEpaTHbHOU YaCTH cO 1
TOTUTHBA - 30JIbI BXOJISIT 2
SO,
N2
opraHuveckast
Kakasi cepa, conepxamasicss | wonqenanmas )
B TOIUIMBE, HE YUaCTBYET B
o yHRACTBY cynbbarHas DTanox
roOpeHum?
OpraHuveckas U KojueIaHHast
JUTSL TBEPJIOTO TOTLTHBA OralioH
JUTS KUJIKOT'O TOTIIIMBA OTaJloH
XUMHUYECKUN aHATU3 JUTS Ta3000pa3HOr0 TOILITNBA
TOTUTABA TI0 3JICMEHTHOMY HCKYCCTBEHHOT'O MPOUCXOXKICHHS 3
cocraBy IMPUMCHSIOT JUIS Ta3006pa3HOrO TOIIIHBA
€CTECTBEHHOT'O TIPOUCX OXKICHUS
JUTS CMECH ra3000pa3HbIX TOTLTUR
TUTPOCKOMHYECKast
BHEIITHSISI, yep KuBaeMast Srason
Kakast 4acTb BIarH, MEXAHNUCCKH
coJieprKaliieiics B TOIUINBE, 2
TepsieTcs MpH cyImke? XUMHUYECKHU CBSI3aHHAS
TUTPOCKOMMYECKAS U XUMHUECKH
CBsI3aHHAs
Kakas Terora cropanus
BBICIIIAsl TEIJIOTA CrOPaHHUS 2
TOTUTMBA COOTBETCTBYET




):[eﬁCTBHTeHI:HOMy
KOJIMYECTBY TCILJIOTHI,
BBIJICTSICMOM IIpu CropaHuu
B II€Yax U TOIKax?

HU3MIIasa TCIIJIOTA CropaHus

Oranon

IIpU CXXUTraHun ¢ HEJOCTATKOM
BO3ayxa

npu 00OTaICHUY JTYThS
KHCJIOPOZOM

IIpU CXKUT'aHUU C H30BITKOM BO3yXa

JpeBecuHa
B xaxom Buzi€ TBEPIOTO
TOILIMBA COAECPKAHUE TOpdh
8 | yriepona B cocTaBe Oypble yriu
OpraHIiCCKOM MACChI KaMEHHBIE YTIIN OranoH
moxer nocturarb 80-96%7
TOPIOYHE CIIAHIIBI
KakoMy ra3ooGpasHoMy JIOMEHHBIH (KOJIONIHUKOBBIN) ra3 Otasnon
TOIUIMBY C TEMIOTON KOKCOBBIH a3
3
cropanus 3,5-4,0 MJLx/m KOKCOZIOMEHHAasi CMECh
Q | COOTBETCTBYET IPUMEPHBIH | IIPUPOAHBIiL ra3
coctas: 9-14% CO , ; 25- CMeCh TOMEHHOT'0 U TIPUPOIHOTO
30% CO; 57-58% N, ; rasos
CMeCh KOKCOBOT'O M ITPHPOHOTO
ocranmpHoe -CH , m H, . A30B
7000 xJx/kr
10 Temwtora cropanus 29,3 MIx/kr OranoH
YCJIOBHOT'O TOTLTUBA! 29,3 KKaJ/KT
35,5 MJIx/kr
WHuTepBan 3HaueHui 0,55-0,65
«IMHPOMETPUUIECKOTO 0,65-0,85 DTajoH
KO3 bHUIIHEHTa» IS 0,85-0,95
1 OPUEHTHUPOBOYHOI'O 0,95-1,05
olpeeneHus 0.35-0.45
JIEMCTBUTENBHON
TeMIIEpaTyphl B Il€4ax U 0,45-0,55
TOIIKAaX:
TEIJIOBOM HArpy3KoM Me4u
HaunGonpniee Komu4ecTBo TEMJIOBOW MOIIHOCTBIO II€UN Orasoxn
TETJIOTHI, KOTOPOE IeYb
TETJIOBBIM PEXUMOM EUN
19 | MOKET HOpMabHO (6e3
HEIOKOora TOILTHUBA B KO3 DHUITUESHTOM HCITONB30BaAHUS
pabodeM pOCTPaHCTBE) Teria
YCBOUTB, HA3BRIBACTCA. KO3 HUINEHTOM IOIE3HOTO
JEHCTBHS
HWHTEHCUBHOCTbH Pa0OTHI IIEUH Otasoxn
HWHTEHCUBHOCTD TEIUIOBBIACICHUS B
VY nenbHas Heun
13 HPOU3BOUTEILHOCT 4acOBOU 00BEM IIPOU3BOJICTBA
(HaImpsPKEeHHOCTD oA
o
I1€41) XapaKTepU3yeT: % BBIXOJa TOJJHOTO MPOIYKTa
pasmepsl pabouero mpocTpaHcTBa
arperara
UTo yYHTHIBACTCS B CTAThe | BCE XUMHUYECKHUE PEAKIMH, UAYLIHE
«TEII0Ta K30TEPMHUUECKHUX | C ITOJIOKUTEIBHBIM TEIUIOBBIM
14 peakuuii» MPUXOJHOH s dexTom
YacTH TEIUIOBOTo OasiaHca BCE XMMUYECKHE PEaKLINH, HIYIINE
TETIIOTEXHUYECKUX C TIOJIOKUTENBHBIM TETIJIOBBIM Otanoxn
arperaros? 3¢ dexToM, KpoMe peakuuil TOpeHust




TOIIJIMBA.

TCIJIOTA, BbIACIsIEMAs IIPU TOPECHUHN
TOILIIMBA

TCIJI0Ta, BHOCHUMasA NCXOJHBIMHU
TCXHOJOIMYCCKUMHU MaTCpruajlaMu

TCIJIOTAa, BHOCUMAA Harpe€TbIMu
BO3AYXOM U TOIIJIMBOM

IICYH IIOCTOAHHOI'O )Z[GﬁCTBI/Iﬂ,

TeMIlepaTypa B KOTOPBIX HE Oranon
MEHSIETCSI CO BpeMEHEeM
NEYH TEPUOUUECKOT0 ACHCTBHS, C
K xaxomy Tumy neuent IIEPEMEHHON BO BPEMEHU
15 | oTHOCATCS METOAMYECKHE TEMIIEPATYPOi
neyn? M€Y C OIMHAKOBOM TeMIIepaTypoiu
10 JITTHE pabouero nNpocTpaHcTBa
€YU C MAKCUMAJIbHOM
TEMIIEPATYPOU IIpU BXOJE
3aroTOBOK B pabouee MpOCTPaHCTBO
K03(h(DUITUEHTOM TIOJIE3HOTO
OranoH
TEIUIONCITONIB30BaHUS (K.I1.T.)
K09(h(HDUITUEHTOM TI0JIE3HOTO
KauectBo paboTsI reuu, ee u(b(b 5
nercTBus (K.I1.11.)
COBEPIICHCTBO KakK
16 KOJIMYECTBOM TEILJIOThI, KOTOPOE
TETJIOBOTO arperaTa
XapaKkTepu3yercs: MOAAIOT B HCH
' (M Tx/9)
YIENBHBIM PacXoA0M TOILUIHBA
(T.y.T./T TPOIYKIIHK)
0,
K OrHeymopHBIM OTHOCST 1580 °C OraloH
MaTepHuabl, OTHEYIIOPHOCTE | 1780 °C
17 | xoTopbIX HEe HIXKE (110 "
CTaHmapTaMm M 1680 °C
TepMuHOIOTHN Poccum): 1880 °C
OTHEYIIOpHBIE
W3penus ¢
BBICOKOOTHEYIIOPHBIC OranoH
18 | oruneynopuocthio 1770- —
2000 °C OTHOCSITCS K BUJIY: BBICHICH OIrHCYIIOPHOCTH
TEILTON30ISIIUOHHBIE
[ITAMOTHBIE
B Kakux OrHeyrmopax B JUHACOBBIE OTanoH
19 | xauecTBE OCHOBBHI BBICOKOITMHO3EMHUCTHIE
npeobnamaer SiO,? [IUPKOHHEBBIC
(hopcTepuToBBIe
KHCJIbIE
20 B kakux oraeymopax OCHOBHBIC OrajoH
ocHoBoii sBassercs MgO? BCIIOMOTaTEIbHBIE
HEUTpaJIbHbIE
Kaxue u3 npuBeneHHBIX MArHesNTOBRIC
o1 | OTHEYIIOPOB HMEIOT AMHACOBBIC
MEHbIINH K03 PuimeHT MIEHOIIIAMOTHbIS OranaoH
l')
TETIIONPOBOAHOCTH HAMOTHEIG
29 Kaxkue oruneymnopsl MaMOTHBIC
BBIZICP)KUBAIOT MCHBIIICE JITHACOBBIE OTanoH




KOJIMYECTBO TEILUIOCMEH Marte3uTOBEIE
(TepmoynapoB)? BBICOKOIJIMHO3EMUCTHIC

YBEIMYEHHE TUTOTHOCTH HAOWBKH
BaTkl, acbecTa u Jp.
YBIIQXKHEHHE TTOPUCTHIX

®akTopsl, YITy4IIaronme TEIION30JII TOPOB
Ka4eCTBO TEIIOM30JIS I[N HNPUMEHECHHE TETION30JISLIUH
23 o . OtanoH 1
neyel, TOMOK, 0oJIbIIICH TTOPHCTOCTH
[aporpoBOIOB HNPUMEHECHHE TETTON30JISLIUH
OoIblIeH IIIOTHOCTH
HpUMEHEHHE BaKyyMHO-
P 1o pakyy Orasoxn
MHOTOCJIOWHOH TETIOM30JISIIIT
K KaKoii rpyIiie OTHOCATCS 0e3 IpeIBapUTEILHOTO CMEIICHHUS Dtasnox
HOpMaJIn30BaHHbIe ropenky | WIOCKOIIAMEHHBIC
24 | Tuma «TpyOa B TpyOE» KOpPOTKOIIJIAMEHHBIE 2
KOHCTPYKIINH C TIIPEABAPUTEIBHBIM CMEILIEHHEM
9
Cranbnpoekra’ NESKEKLUIOHHbIE
VKaKnTE MPABHIBHYIO COz, H20, N2
HOCJIEI0BATEIbHOCTh N, . H,0, CO,
yObIBaHUS KOHIICHTPAI[HH
25 | KOMIIOHEHTOB MPOAYKTOB N2, COz, H:0 Oraslon 3

ropenusi tommsa B riedax u | H,O, N,, CO»
TONKaX MpU C)KUTAHUU B H,O . CO,. N,
1 1

aTMoc(hepHOM BO31yXe CO,, Nz, H.O

Kaxkue cranu o6nanaor MaJIOYTIICPOANCTHIC

MeHbIIM Kodddurmentom | CPCAHCYTICPOANCTHIC
26 | TerIonpoOBOJHOCTH U BBICOKOYTJICPOJICTHIC 1
TpeOyIoT OoJIee MeIIEHHOTO | HU3KOJIETMPOBAHHBIC

Harpesa? BBICOKOJIETMPOBAHHBIE Dranox
W3MEHEHHs HAIPABJICHUS TOTOKA DTaoH
W3MEHEHHMs CeYEHUsI KaHaa DTaoH
Kakue 13 nepeuucientblX gy notoka B KaHal M BBIXOA U3 Sranom
(hakTOpPOB MPUBOIAT K Hero
37 | MOTCPAM HaBICHI Ha TPEHHE O CTEHKH KaHasia 2
MECTHBIE COTPOTUBIICHHSI
CIMSHUE W pa3JIeIeHHe IOTOKOB Dranon
NPH JBUKEHUH Ta30B 110
Tpy6aM ¥ KaHanam? MPOXOXK/IEHHE Yepe3 TIOCKYIO Sraom

PELIETKY WM JPOCCENbHYIO a0y
L1epOXOBATOCTb CTEH TPYO, KaHAJIOB

IlepeyeHb BONPOCOB /JIsl CAMOCTOAATEIbHOI PadoThI

Tema 1.1
1. Haznauenue u knaccuduKaius MeTalTypruuecKux rnedei.
2. Haznauenue u 0011as cxeMa IpOMBIIIICHHON TeYH.

Tema 1.2

1. Harpes nyroBoii u mnasMenHsblil. Haznauenue, o61actu 3¢ (heKTUBHOTO MPUMEHEHHUS.

2. Harpes unnykuunonusiil. Haznauenwne, o6mactu 3¢(eKTUBHOTO TPUMEHEHHUS

3. HarpeB »57eKTpOCOMpPOTHUBIEHHEM H DJIEKTPOHHONyuYeBOW. HasnaueHwue, oOmactu
3¢ hEeKTUBHOTO TPUMEHEHHUS.

Tema 1.3




1. Buzpl TorumBa 1 UX COCTaB. Y CIIOBHOE TOIUIMBO.

2. OCHOBHBIE XapaKTEPUCTUKH TOIUIMBA.

3. YerpoiicTBa AJis CKUTaHUS TOTLIUBA.

4. ConeprkaHue U MOCJIE0BATEIbHOCTh PACUE€TOB F'OPEHNUS TOILIIUBA.

Tema 2.1

1. OcHoBHBIE 3aKOHOMEPHOCTH MEXAHUKH MIEYHBIX T'a30B.

2. CocraBiieHre U aHAJIM3 TEIIOBBIX OAalaHCOB I1euei, OCHOBHBIE TEIUIOTEXHHUYECKUE
roKa3aTesy paboThI MeYeid U IyTH YHEProcOepeKeHHUS.

Tema 2.2

1. CBoOO/IHBIE U YACTUYHO OTPAaHUYEHHBIE CTPYITHbIE TEUEHMUS.
2. OrpaHuyeHHbIE CTPYHHbIE TeUeHUs. IHKEKTOP U 3KEKTOP.
3. Bunel 1BuXKEHUS ra3oB B NeYax.

4. TloTepu >HEprUM NPHU IBUKEHUU Ta30B.

Tema 3.1

1. Marepuansl, IpuMEHsAEMbIE B IT€Yax.

2. OCHOBHBIE 3JIEMEHTBHI KOHCTPYKLIUN ITEUEH.

3. OCHOBHBIE THUIIBI IUIABWIIBHBIX, HATPEBATEIIBHBIX U TEPMUYECKUX TEUEH.
4. OraeynopHsie MaTe€pHUalbl, X OCHOBHBIE CBOICTBA.

5. Tennon30JAIMOHHBIE MAaTEPUAJIBI, NX OCHOBHBIE CBOMCTBA.

Tema 3.2

1. OCHOBBI TEXHOJIOTMM HarpeBa MeTajlla. THIOBBIE PEXHUMBI HArpeBa «TOHKHX» W
«MAaCCHBHBIX» 3arOTOBOK.

2. Oco0eHHOCTH HarpeBa KauyeCTBEHHBIX CTajeH.

3. OCHOBBI pacyeTa HarpeBa «TOHKUX» U «MAaCCHUBHBIX» 3aTOTOBOK.

4. BiiusiHue yclIOBUM OXJIaXKJICHHS] METAJlJIa Ha €r0 CBOMCTBA.

5. Buapl Opaka npu HarpeBe MeTajuia U IMyTH CHIDKCHUSI IOTEPh METalIa.

6. KoapdurmeHT TernaonpoBoHOCTH CTajlei u (GaKTOPbI, BIUSIOIINE Ha HETO.

Tema 3.3

1. Hcmonp3oBaHWE BTOPUYHBIX SHEpPropecypcoB. TuIBl TEIUIOOOMEHHUKOB, WX
Ha3HA4YCHHE W CPABHUTEIIbHAS OICHKA.

2. OcHOBbI Teopud TOMOOMSI W MOJICIUPOBAHUSA  TEIUNIOTEXHUYECKHX U
TEIJIOPHEPreTHYECKUX MPOIECCOB U 000PYIOBAHUS.

3. OuncTka JEIMOBBIX I'a30B.

Tema 3.4
1. Kimtaccudukanusi mpoOMBIIIJICHHBIX TTeYEH.
2. BcnomorarensHOe 000pyioBaHUE eueH.



[Tpunoxxenue 2

Crpykryp

HBIH
3JIEMEHT
KOMIIeTEeH
197071

IInanupyemsie
pe3yabTaThl 00yUeHust

OneHoYHBIE CPeICTBa

OIIK-2: CriocoOeH y4acTBOBaTh B MPOSKTUPOBAHUN TEXHUUECKUX 00BEKTOB, CUCTEM U TEXHOJOIMUYECKUX MPOLIECCOB C YIETOM 3KOHOMUYECKUX, IKOJIOTHYCCKUX U

COLIMaJIbHBI

X OrpaHUYEHUN

- OCHOBHBIE OTIPEJICTCHUS U
MOHATHA 0a30BBLIX 3HAHUI B
obJiactu

€CTECTBEHHOHAYYHBIX
CICOK KOHTPOJIBHBIX BOIIPOCOB:
JMCIUTLINH;
1. Buas! TonnmuBa U UX cocTaB. Y CIIOBHOE TOILIHBO.
- pyHIaMeHTaTbHbIC OCHOBBI
2. OCcHOBHBIE XapaKTEPUCTUKH TOILINBA.
€CTECTBCHHOHAYYHBIX o
3. YcrpoiicTBa Aiist CKUTaHUS TOIUIMBA.
JUCILIMITITIMH, OCHOBHBIC
4. CopeprkaHue U IOCIEI0BaTEILHOCTh PACUETOB TOPEHHS TOIUIUBA.
METO/IbI PCHICHUA TUIIOBBIX " o
3A74 1O H3BECTHBIM 5. Harpes myroroii u mia3menHsbiin. HazHauenue, odmactu 3hheKkTHBHOr0O IPUMEHEHUS.
ANLODTMAM 1 IDABIIIAM: 6. Harpes unaykimonHsiii. Haznauenue, oonactu 3¢ GeKTHBHOTO MPUMEHCHHS
3nats OCHIZ)BHHB P ’ 7. HarpeB 251eKTpOCONPOTUBIICHUEM U DJIEKTPOHHOIY4eBoU. HazHauenue, obnacti 3ppeKTHBHOro NMpUMEHEHHS
8. OCHOBHBIE 3aKOHOMEPHOCTH MEXAHHUKH IIEYHBIX Ta30B.
3aKOHOMEPHOCTH IIPOLIECCOB N
MACCOHeDerOca 9. CBoOOzHbIE ¥ YACTUYHO OrPaHUYCHHBIEC CTPYHHBIC TEUCHHUS.
P 10. OrpanudeHHbIe CTpyiHbIE TedeHus. HXEKTOp U 3:KEKTOop.
NPUMEHUTENBHO K
11. Buas! aBMKEHHS Ta30B B II€YaX.
TEXHOJIOTHYECKUM
12. TloTepu sHEpTUX NP ABUKECHUH Ta30B.
mporeccam, arperatam u .
060Dy TOBAHHIO 13. KoahpunmeHT TennonpoBoAHOCTH cTajed 1 (aKTOpbl, BIUSIIOLINE HA HETO.
Py 14. BriusiHMe yCIOBUI OXJIaXKJCHUS METaJlIa Ha ero CBOMCTRA.
nepepaboTKH (0OOraIIeHHs)
15. OcHOBBI TeopHuHu MOJ0OUS M MOASTUPOBAHUS TEIUIOTEXHUYECKUX H TEITIODHEPTETHUSCKUX TIPOLIECCOB M 000pyAOBaHHUS.
MHUHEPAIBHOTO CHIPBS,
MIPOU3BOJICTBA 00PAOOTKH
YepHBIX U [IBETHBIX
METaJLIOB.
- OOBSCHATH TUITNYHBIC [pumeps! 3anauq:
MOJIENH 3a7a4 B 00IacTH [Ipmmep 1. Onpenenuts TeMnepatypy B IeHTpe ciasi0a U3 MaJOyTIIePOAUCTON CTamy TommuHon 6=0.3M, HarpeBaeMoro B METOINYECKOM
METaJUTyprudecKon 30HE MEYM C IATAIOLMIUM HOAOM C tos = 0°C 10 tyes = 600°C, eciu TeMmepaTypa OpOLyKTOB CrOpaHUs B 30HE Heur MeHsercs oT 800°C
YMeTh TEIUIOTCXHHUKH, 10 1300°C B KOHIIE 30HBL Cpennuit ko3¢ dunmeHT Ternooraauu npussth 100 Br/Mm2-K

- 00CyXaaTh CIIOCOOBI
3¢ (EKTHBHOTO pEIICHUS
po0JIeM, BO3HUKAIOIINX B

[pumep 2. Paccunrats pexymeparop Uil MOXOrpeBa BO3AyXa Ul CICAYIOIIMX YCIOBHIL: TeMIlepaTypa BO3AyXa Ha BXOIE — BBIXOJE
pexynepatopa: 0-450°C, temnepaTypa apiMa Ha Bxoze B pekynepatop - 1050°C, pacxon rasa Ha oromneHue neun B=5.46 m%/c,
KOIIMYECTBO JIbIMA Ha Bxojie B pexynepatop V= 34.9 m%/c. CocTas apiMOBBIX razos: Np=72%, CO,=11%, H, O =17%




Crpykryp

HbI

3JIeMEHT Tlxanupyemrie O1eHOYHbIE CPeICTBA
pe3yabTaThl 00yUeHust
KOMIIETEH
1070
xoJie ipodheCcCHOHATBHON
JIeATENbHOCTH;
- pacrmo3HaBaTh
3¢ (GEeKTHBHOE PEIICHHUE OT
Hea(EeKTUBHOTO, MTPH
PELICHNH 3a]1a4 CII0KHOTO
TermIooOMeHa B pabouem
MPOCTPAHCTBE MEYH.
[puMep KOMIUIEKCHOM 3a/a4u 10 BapHAHTaM:
Pacuer Bo3gyxOHarpeBaTens JOMEHHOH medn
Pacx | Temme Tun | Tomnuso | Temmne | Hdaen | Bmarocomepxanue,r/m® | Koadd | Termno | Pasme | Kommuect
on - HacaJK pa- eHHe u- Ta p BO
? IyTh | parypa U typa | Hyrs | Jom | Ilpupo | Bo3my | mMeHT | cropad | sSUeWK | BO3IyXOHa
§* 2{, o0r BO3IYX | s, €HHO | JTHOTO xa pacxon st " -
a | MM | peBa a Ha Mm/ ro rasa a cMecH rpesatene
- MIPAKTHICCKUMH HABBIKAMMU S UH | BO3AYX BXOJIE M2 raza BO3/IyX | TOILIH il B Osioke
HCIIONIb30BaHHUSI DJIEMEHTOB o
T a B a B,
MIPOESKTUPOBAHUSI HacaK MT/
- HaBBIKAMH U METOJIMKAMU y R
06od1eHHus pesyIILTaTOB 1 | 3500 | 1200 | Buows | Homras | 115 | 032 | 32 | 19 15 | 123 | 52 | 941 3
MIPOESKTUPOBAHUSI as rpEp.
Brnaners - criocobamu EHU- a3
COBEPIICHCTBOBAHUS 5 12-2
MpOECCHORANBHBIX SHAHMI |~ 5600 T 1530 [ Broun | Tomras | 140 | 0.34 | 25 40 25 12 80 | 241 4
1 YMEHHH 1pOoeKTHPOBAHUS as +HpI/Ip.F
TYTEM HCTIOTb30BAMS EHI- a3
BO3MOJKHOCTEH 19-2
MHGOPMAIHOHHOH Cpete! 3 | 3100 | 1170 | Mpsmo | Jomras | 130 | 0.35 | 35 25 18 125 | 51 | 60x60 3
YroabH | —+Ipup.r
. a3
4 | 3300 | 1150 | Bnoun | Jlom.ra3 100 0.37 | 30 35 23 1.22 5.2 @41 3
ast +apup.r
BHU- a3
12-2




Crpykryp

HbI

ILnanupyemsie
3JIEMEHT OneHo4YHBIE CPeICTBA
pe3yabTaThl 00yUeHust
KOMIIETEeH
A

5 | 3500 | 1220 | dacon | Jlom.ra3 110 039 | 35 35 19 1.2 5.0 55x55
Has- +rpup.r
HK-2 a3

6 | 3600 | 1150 | dacon | Jdom.ra3 125 0.36 28 32 25 1.24 5.1 65x65
Has- +rpup.r
HK-2 a3

7 | 2900 | 1190 | Pebpu | Jlom.ra3 120 032 | 25 30 20 1.24 53 65x65
cras- +rpup.r
K-2H a3

8 | 3000 | 1220 | Ipsimo | Jlom.ra3s 180 033 | 23 28 20 1.21 53 60x60
YrOJIbH | +IpHp.T
. a3

9 5000 1200 bioun | dom.ras 100 043 | 337 135 25 1.25 51 @41
ast +rpup.r
bHU- as
12-2

10 | 3600 | 1150 | dacon | Jom.ras 125 032 | 252 | 9.73 25 1.2 51 65x65
Has- +pup.r
HK-2 a3

11 | 2900 | 1180 | dacon | Jom.ras 150 029 | 30 25 20 1.25 5.0 55x55
Hasd- +npup.r
HK-2 a3

12 | 2700 | 1250 | dacon | Jom.ras 150 035 | 30 25 18 1.22 5.2 55x55
Hasd- +npup.r
HK-2 a3

13 | 2700 | 1000 | dacon | Jom.ras 110 031 | 337 | 185 14 1.2 4.8 65x65
Hasg- +apup.r
HK-2 a3

14 | 3800 | 1230 | dacon | Jom.ras 120 0.39 | 33.7 | 185 18 1.23 4.9 55x55
Hasg- +apup.r
HK-2 a3

15 | 2300 | 1170 | Pe6pm | Hdom.ras 130 0.27 | 40 30 18 1.22 4.9 65x65
cras- +apup.r
K-2H a3




Crpykryp

HBIH
3JIeMEHT
KOMIIeTeH
197071

ILnanupyemsie
pe3yabTaThl 00yUeHust

OneHo4YHBIE CPeICTBA

TemnnoBo# pacuer pereHeparopa

Bapua | Temnepar | Cpenuss Bun Maxkcumans | Temmepar Cpennmuii Tun Pasme | IIpomomxkutensH
HT ypa TeMIiepaT TOILTUBA Hast ypa K03 unn | HacaIku p OCTb IIEPHO/Ia,
BO3JyXa ypa TerI0Bas MPOIYKTO eHT STYEeUK MUH.
Ha BXOJIE B | TOJOTPEB Harpyska B pacxona U, MM
pereHepar | a BO3ayxa, neuu, MBT CropaHusi | BO3JyXa B
op, C C Ha BXOJIe B | pereHepar
perenepar ope
op, C

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

2 25 1000 ITpup.raz+2 44.4 1520 1.46 ITerepce | 120x1 10
0% masyTta Ha 20

3 30 1050 Ipup.raz+2 46.0 1560 1.48 Cumenc | 165x1 11
5% masyTa a 65

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

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

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

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

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

9 20 1150 Ipup.raz+1 58.2 1570 1.4 Kaynep | 120x1 9
5% masyTa a 20

10 25 950 Ipup.raz+2 54.3 1520 1.44 ITerepce | 140x1 10
0% masyTta Ha 40

11 30 1000 Ipup.raz+2 56.5 1560 1.46 Cumenc | 100x1 11
5% mazyTa a 00

12 35 1050 Ipup.raz+3 48.1 1500 1.48 Bpyckos | 120x1 12
0% masyta ast 20




Crpykryp

HbI

ILnanupyemsie
3JIEMEHT OneHo4YHBIE CPeICTBA
pe3yabTaThl 00yUeHust
KOMIIETEeH
A

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

14 45 980 [pup.raz+2 55.5 1490 1.3 IMerepce | 100x1 10
0% masyta Ha 00

15 50 950 Ipup.raz+2 58.2 1480 1.34 Cumenc | 120x1 11
5% mazyra a 20

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

17 25 1050 [pup.raz+1 56.5 1570 1.38 Kaymep | 100x1 9
5% masyra a 00

18 30 1100 Ipup.raz+2 48.1 1520 1.4 Iletepce | 120x1 10
0% masyTta Ha 20

19 35 980 ITpup.raz+2 53.1 1560 1.44 Cumenc | 140x1 11
5% mazyra a 40

20 40 1000 [Tpup.ra3+3 55.5 1500 1.46 Bbpyckor | 100x1 12
0% masyTta ast 00

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

22 50 1100 [Mpup.raz+2 54.3 1490 1.50 ITerepce | 140x1 10
0% masyTta Ha 40

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

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

25 30 1050 [pup.raz+1 46.0 1480 1.36 Kaymep | 140x1 9
5% ma3yTa a 40




6) Ilopsmox mpoBeneHHS MPOMEKYTOUYHOM aTTECTAallMd, TOKa3aTelid M KPUTEPHUH
OLICHUBAHMSL:

[IpomexyrouHas arrecTaluss O JAUCHUIUIMHE «MeTramlyprudyeckas TEIIOTEXHUKA»
BKJIIOYAET  TEOPETUYECKHE  BOIPOCHI,  IO3BOJISIOLUIME  OLIEHUTh  YPOBEHb  YCBOEHUS
00y4aromuMucs 3HaHUH, U MPAKTHYECKUE 33aJaHUsl, BBISBISIIOIINE CTENEHb C(OPMHPOBAHHOCTH
YMEHUH U BIIaICHUH, TPOBOIUTCS B (DOpMe SK3aMeHa.

3auer o JaHHOU NUCIMILIMHE MPOBOJUTCS B YCTHON GopMme.

[lokazarenu v KpUTEpPUU OLICHUBAHUSI 3aUeTa!

® Ha OIICHKY «3aYTEHO» — 00y4aroluiics JOKEH MO0Ka3aTh YPOBEHb 3HAHUNM HE TOJIBKO
Ha YpOBHE BOCIIPOM3BEICHUS W OOBSICHEHHS MH(MOPMAIMH, HO W WUHTEIUICKTyaIbHbIC HaBBIKH
pelieHus mpoOiieM U 337ay, HAXOXKICHMsSI YHMKAJIbHBIX OTBETOB K IpoOieMaM, OLEHKH U
BBIHECEHMSI KpUTHUECKUX CYXACHUN. Tak ke TOJDKHO ObITh IPEJICTABIEHO TBOPUYECKOE 3aJaHUE,
B KOTOPOM OTpPa’KE€HbI POOJIEMBI, KacarolllMecs BCEX aCIEKTOB 3aIUThI OKPYXKAIOIIENH cpebl OT
BBIOPOCOB/COPOCOB OOBEKTOB YHEPTETUKH.

® Ha OLIEHKY «HE 3auTeHO» — OOydaloluicsi HE MOJKET NOKa3aThb 3HaHHSA Ha YpOBHE
BOCITPOM3BE/ICHUS U 00BbsCHEHUSI MH(OPMALINU, HE MOXKET I0Ka3aTh MHTEJUIEKTYaJIbHbIE HABBIKU
pEeILIeHUs MPOCTHIX 3ajau.



