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PaGouas mporpamma cocrasiera Ha ocHoBe @I'OC BO - 6akamaBpuart no
HanpasieHuio noarotosku 22.03.02 Meramnyprus (npuka3z Munobpuayku Poccun ot
02.06.2020 1. Ne 702)

Pabouas nmporpamma paccMoTpeHa 1 0100peHa Ha 3aceiaHuy Kagenpbl JInTeiHbIx
IPOLIECCOB U MaTE€PUAIIOBECHUS /7

22.01.2026, nmporoxoxa Ne 4 ’ /S
3aB. kadenpoii C ?/:,11;/7 H.A. ®eoxrucron

Pabouas mporpamMmma ogoOpeHa meToauueckor komuccuern MMMuM

05.02.2026 r. mpotokosa Ne 5 -
[Ipencenarens ] //«//é/ A.C. CaBuHOB

PaGouas mporpamMmma coctaBieHa: /
noreHT kadenpsl kadenps! JINIuM, kaHa. TeXH. HAyK ) /( ; M.T. IlotanoB

.

Penensenr:

noreHT kadenaps! [12ubXX /1, kanna. TexH. Ha A.YO.Ilepsstunckuit



JIner akTyanusanuu padodeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa 1 o00peHa s peanusaruu B 2027 - 2028
yueOHOM ToJTy Ha 3aceannu Kageapsl JIMTEHHBIX MPOIIECCOB U MAaTEPHUATIOBEICHUS

[Iporokom ot 20 r. Ne

3aB. kadenpoii H.A. ®eokTucron

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX TPOIIECCOB U MATEPHAIOBEICHHSI

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eokTucron

Pabouas mporpamMma nepecMoTpeHa, o0CykaeHa u ogoopena ais peanusaruu B 2029 - 2030
y4eOHOM TroJly Ha 3acefanuu Kapeapsl JIMTEHHBIX MPOIIECCOB U MAaTEPHATIOBEICHHSI

[Iporokon ot 20 . Ne

3aB. kadenpoit H.A. ®eoKTHCTOB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TroJTy Ha 3acefanuu Kapeapsl JIUTEHHBIX MPOIIECCOB U MAaTEPHAIOBEICHHS

IIporokom or 20 . Ne
3aB. kadeapoii H.A. ®eoktuctoB

Pabouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2031 - 2032
yueOHOM roy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIIECCOB M MAaTEPHATIOBEICHHSI

[Iporokom ot 20 . Ne

3aB. xadenpoii H.A. ®eoKTHCTOB




1 Leau ocBOeHMS TUCHUNIIHMHBI (MOIYJIA)

[enwto yueOHo quctutuinHbl "OCHOBBI CHHTE3a CIIJIaBOB' SIBJISIETCS OBJIAJICHUE
00yJaronMMuUCs 3HAHUSMH 10 BOIIpocaM (pOpMUPOBAHUS CTPYKTYPBI U CBOMCTB JINTCHHBIX
CIUTAaBOB M OCHOBAaM BBIOOpPA HOBBIX COCTABOB CIIJIABOB C ONITHMHU3HPOBAHHBIMU (3apaHee
3a/IaHHBIMU) CBOMCTBAMH.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

Jucuunnraa OCHOBBI TEOPUU CHHTE3a JINTEHHBIX CIJIAaBOB BXOJUT B 4aCTh Y4€OHOIO
I1aHa GOpMHUPYEMYIO yYaCTHUKaMU 00pa30BaTebHbIX OTHOIIEHUH 00pa30BaTesIbHOM
IIPOrPaMMBI.

Jis n3yyeHus JUCUUIUIMHBI HEOOXO0AMMBI 3HAHUS (YMEHUS, BIIaICHUS),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe U3YUCHUS TUCIUILIHH/ IPAKTUK:

Puznyeckas XUMHUs

AHanu3 4uciaoBoil nHpopManuu

OCHOBBI METAJTYPTHYECKOTO IIPOU3BOCTBA

MarepuanoseneHue

Teopust TMTENHBIX TPOLIECCOB

OCHOBBI KOHCTPYMPOBAHUS JINTBIX ACTAIECH

IIpoexTupoBaHue I0BEIUPHO-IUTENHOTO IIPOU3BOACTBA

3HaHus (yMEHUs, BIIAICHUs ), OJYyYEHHbIE IPU U3yYEeHUH JAHHOM JTUCLUIUIMHBI
OyayT He0OXOAUMBI JUI U3Y4EHHSI JUCLUIUIMH/TIPAKTUK:

MonenupoBaHue Npo1eccoB U 0ObEKTOB B METAITYPrUU

TexHonorus TMTEMHOrO MPOU3BOCTBA

[Tpon3BOACTBO OTVIMBOK U3 CTAIM U YyI'yHa

KomnproTepHOe MOIENNPOBaHKUE JTUTEHHBIX ITPOLIECCOB

[InanupoBaHue SKCIIEPUMEHTA

[Tpon3BOACTBO OTJIMBOK U3 LIBETHBIX CIUIABOB

CriernanibHbl€ CIIOCOOBI JINThS

3 Komnerenuuu ody4arouerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILUIMHBI (MOYJIS) M INIAHMPYeMble pe3yJibTaThbl 00y4eHust

B pe3ynbrare ocBoeHUs AUCUUIUINHBI (MOAYs) «OCHOBBI TEOPUHU CHUHTE3A JTUTEHHBIX
CIUIaBOB» 00YyYaroIIMics TOJIKEeH 00J1aaTh CAEAYIOIUMH KOMIIETEHIUAMU:

KOI[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKCHHA KOMIICTCHIIMHN

[1K-2 Cnoco6eH KOHTPOIMPOBATh BHINOJIHEHNE TEXHOJIOTUYECKUX MPOLIECCOB U IPUHUMATD
pelIeHUs 10 YCTPAaHEHUIO NPUYUH X HapyIIeHU!

[1K-2.1 Ob6nagaet TeOpeTUYECKUMH 3HAHUSIMU OCHOB U MTPAKTHUYECKUMHU
HaBbIKaMU IPOU3BOJICTBA JUTHIX U3AEIUN U3 PA3INYHBIX MAaTEPHATIOB




4. CTpyKTYypa, 00bEM U COEpIKAHUE TUCUUIIMHBI (MOXYJIs1)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3a4eTHbIX eaunul] 108 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 6,4 akaJ. 4yacos:
— ayuTopHas — 6 akaJl. 4acos;
— BHeayauTopHas — 0,4 akaj. 4acos;

— camocTosTenbHas pabora — 97,7 akaj. 4acos;

— B (popme npakTuieckoil moarotoBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arTecTalyu - 3a4eT

AynutopHast ] o
KOHTakTHas paboTa E 5 dopma TeKyIero
S B
B aKaJ. yacax 5] uzn KOHTPOJISt
Paszen/ Tema 2 (B axan ) == N P Kox
> 3 © | caMOCTOSITENbHON | yCIIeBaeMOCTH U
JUCLUATUINHBI M £ o ., | xommerenyu
o & paboThI TIPOMEKYTOYHOH
na6. | mpaxr. [ €8
Tlek. 'S aTTeCTaluu
3aH. 3aH. | U &
1. O61mast xapakTepucTUKa
CILJIaBOB
N3yuenne
1.1 OcHOBHBIE Y
HaY4HO-
OTIpeICIICHHUS. N
TEXHUYECKOU
BoznukHOBeHME U UCTOPHSA HTEPATYDLL 13
cruiaBoB. CoBpeMeHHbIE 0,1 0,1 10 patyp VYcTHbIi ompoc TIK-2.1
OCHOBHOTO
TEHACHLUN Pa3BUTHUSA
CIHCKa, YTCHHE
crutaBoB. [lonsiTue o
KOHCIIEKTa
CHHTE3€ CILIAaBOB. o
JeKIUH
Nsyuenune
Hay4HO-
1.2 Knaccudukarus TEXHUUYECKOU
anemeHTOB. Knaccuduxarus 01 01 8.7 JIUTEPATYPHI U3 YcTHblii onpoc. MK-2.1
OCHOBHBIX CBOWCTB CIJIABOB ' ' ' OCHOBHOTO Bnox Bompocos 1. '
U 3JIEMEHTOB. CIMCKa, YTCHHE
KOHCIIEKTa
JIEKIINH
4
NsyueHnune
Hay4HO-
TEXHUYECKOM
1.3 B3anMocCBsI3b CBOMCTB 01 6 JIATEpaTyphl U3 VYeTHbIi onpoc. MK-2.1
CIIaBOB ' OCHOBHOTO bnok Bonpocos 2. '
CIIMCKa, YTCHUC
KOHCIIEKTa
JIEKIUH
Nsyuenue
Hay4HO-
TEXHUYECKOH
1.4 CroumocTHBIE 6 JIATEpaTyphl U3 VYeTHbIl onpoc. MK-2.1
XapaKTePUCTUKHU 2JIEMEHTOB OCHOBHOTO bnok Bonpocos 3. '
CIIMCKa, YTCHUC
KOHCIICKTa
JIEKIUH
HWroro no pazaeny 0,2 0,3 30,7

2. BeIOOpBI KOMITOHEHTOB CILIaBa




2.1 PaBHOBecHE B cILIaBax

Wzyuenne
Hay4HO-
TEXHHYECKOU
JTUTEpaTypHl U3
OCHOBHOT'O
CIIMCKA, YTCHHE
KOHCIIEKTa
JICKIUI

VYcTHbIi ompoc.
Bbrox Bompocos 4.

IK-2.1

2.2 Kpurepun nmuarpamm
cocrosHus. B3anmocssi3p
coCTaBa, TEXHOJIOTUH,
CTPYKTYpHI U CBOICTB
CILIaBOB.

Wzyuenne
Hay4HO-
TEXHUYECKOI
JTUTEpaTypHl U3
OCHOBHOT'O
CIMCKA, YTCHUE
KOHCIIEKTa
JICKIIUH

VYcTHbIi onpoc.
Bbrox Bompocos 5.

IK-2.1

2.3 BeIOOp OCHOBBI CILIaBOB

Wzyuenue
Hay4yHO-
TEXHUYECKOM
TUTEepaTypsl U3
OCHOBHOT'O
CIMCKA, YTEHUE
KOHCITEKTa
JICKITUHA

VYcTHBIH ompoc.
Bbox Bompocos 6.

IK-2.1

2.4 BoIOOp panoB
JETUPYIOIIUX 3JIEMEHTOB U
olIpeieTIeHNe BPeIHBIX
puMecei

Nzyuenne
Hay4yHO-
TEXHUYECKOM
JUTEpaTypsl U3
OCHOBHOT'O
CIMCKA, YTEHUE
KOHCITEKTa
JICKIUI

YerHBI onpoc.

Bnok Bompocos 1-2.

MK-2.1

2.5 BrustHue nerupoBaHus
Ha TEXHOJIOTHYECKHE
CBOWCTBA CIUIABOB

Nsyuenune
Hay4HO-
TEXHHUYECKOU
JIUTEpaTyphl U3
OCHOBHOTO
CIMCKA, YTCHHE
KOHCITEKTa
JICKIIUI

YerHbIl onpoc.

Brnok Bompocos 2-3.

MK-2.1

Wroro no pazneny

30

3. BeiOOp coCcTaBOB CILIaBOB

3.1 MoHoIerupOBaHHBIE
CILIaBbI

Nzyuenue
Hay4HO-
TEXHUYECKOI
JTUTEPaTypHl U3
OCHOBHOT'O
CIHMCKA, YTCHUE
KOHCIIEKTa
JICKIUH

YcTHBI ompoc.

Biok Bompocos 2-3.

TK-2.1

3.2 KoMIuiekcHo-
JICTHPOBAHHBIC CIIJIABBI

Nzyuenue
Hay4YHO-
TEXHUYECKOI
JTUTEPaTypHl U3
OCHOBHOT'O
CIMCKA, YTEHHE
KOHCIIEKTa
JICKIIUH

YcTHBI ompoc.

Bnok Bonpocos 3-4.

TK-2.1

3.3 OkoHUaTeNbHBIH BBIOOP
cocTaBa CITaBa

Nzyuenue
Hay4yHO-

VeIl onpoc.
Bnok Bompocos 4-5

IK-2.1




TEXHUYECKOH
JUTEPATyphI U3
OCHOBHOTO
CIIMCKA, YTEHHE
KOHCIIEKTA
JIEKIAH

Uroro no pazneny

19

4. CrimaBBl Ha OCHOBE JKeJle3a

4.1 B3anmoeiicTBHe xKene3a
C IpYTUMHU 3JIEMEHTaMHU

Nzydenne
HaY4HO-
TEXHUYECKOMI
JUTEPATypPHI U3
OCHOBHOTO
CITMCKA, YTEHHE
KOHCIIEKTA

VYcTHbIi onpoc.
bnok Bompocos 2-4

IK-2.1

4.2 Jlerupyrouie 3J1eMeHTHI
Y IPUMECH B CTAJN

Nzydenne
Hay4HO-
TEXHUYECKOM
JUTEpaTyphl U3
OCHOBHOT'O
CIIMCKA, YTEHUE
KOHCIIEKTa
JIEKITAH

VYerHbIl onpoc.

brox Bonpocos 1-3.

IK-2.1

4.3 ITpumepsl BeIOOpa
COCTaBOB CIIaBOB

0,8

3,7

Nzydenne
Hay4JHO-
TEXHUYECKOM
JUTEpaTyphl U3
OCHOBHOT'O
CIHUCKA, YTCHUE
KOHCIIEKTa
JIEKITAH

YerHbIl onpoc.

brox Bonpocos 1-6.

IK-2.1

Wroro no pazneny

1,8

3,7

18

Wroro 3a cemectp

97,7

3a4€T

HToro no nuCHUMIIIMHE

97,7

3a4€T




5 Obpa3oBaTesibHbIEC TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTEeNbHBIX TEXHOJIOTUH B MPETOAaBaHUH TUCIUIUTMHBI «OCHOBBI CHHTE32a CIJIABOBY
UCTOJIB3YIOTCS TPAJAUIIMOHHAS K MOJIYJIBHO - KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Jlexuu mpoXoAAT B TPAAULIMOHHON (hopMme, B (hopMe JEKIUIT-KOHCYIbTallui 1
npoOIeMHBIX JIeKnuid. TeopeTnueckunii MaTepuall Ha MPOOJIEMHBIX JICKIHSX SIBIISETCS
pe3yabTaTOM YCBOSHHS MMOJTy4YeHHON HH(OPMAIK MOCPEICTBOM OCTAHOBKH MPOOIEMHOTO
BOIIPOCA M MOKCKA MyTel ero pemeHus. Ha JeKusax — KOHCYIbTalusaX N3JI0KEHNE HOBOTO
MaTepHala COmpOBOXKIAETCS TOCTAHOBKOW BOIIPOCOB U AUCKYCCHUEH B IIOMCKaX OTBETOB HA
5TH BOTIPOCHI.

Ha npakTudeckux 3aHATUSAX BbIIACTCS MIPUMEP PELICHHS 3aJaHHsI, 3aTEM BbIIAIOTCS
WH/IMBUyaJIbHBIE PA0OTHI, KOTOPHIEC BHIMOIHAIOTCS B AyAUTOPUH, C KOHCYJIbTAI[H
IpenojaBaTes.

Bonbmas yacTe IEKIMOHHOTO MaTepuana opopmieHa B BUAE PE3CHTALHHA C
HCIOJIB30BaHueM mporpammel PowerPoint, Bxoasimeii B maker MsOffice. s nemonctpanuun
JTAHHOTO Ha-TJISAHO-WILTIOCTPUPOBAHHOTO MaTepuaia JEeKIUH UCIOIb3YyeTCsl HE0OX0AUMOe
obopynoBaHue (HOyTOYyK, MPOEKTOP).

6 YueOHO-MeTOqHYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

[IpencraBieHo B mpuIoKeHUu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUS POMEKYTOYHON aTTeCTAluN
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecniedyeHre JUCHMIIHHBI

a) OcHoBHas1 IMTEpPaTYpA:

Komokonsnes B.M., ITorano M.I'., Muxankuna 1 B.

OCHOBBI CHHTE32 CIIJIaBOB [ DNEKTPOHHBIN pecypc]: yueOHoe nocobue Banepuit
Muxaitnosuu Konokonsues, Muxaun ['ennaaseBud [loranos, Mpuna BnagumuposHa
Muxankuna; @I'BOY BO «Marauroropckuii rocy1apcTBEHHbIH TEXHUYECKUN YHUBEPCUTET
uM. ['.11. HocoBay. - U3x. 2-e, nepepad. DnekTpoH, TeKCTOBbIE naH. (4,25 MO).
Maruaurtoropck: ®T'BOY BO «MI'TY um. I''1. HocoBay, 2022. 1 anektpoH. ont. quck (CD-
R). - Cucrem, tpeboBanus: IBM PC, moboit, 6omee 1 GHz; 512 M6 RAM ; 10 M6 HDD ;
MS Windows XP u Bsimie ; Adobe Reader 8.0 u Boire ; CD)/DVD-ROM AuCKOBOS ; MBIIIIb.
- 3ary. ¢ Tutyn, okpana. ISBN 978-5-9967-2367-6

0) /lomoJiHUTeIbHAA JIUTEpaTypa:

1. Jlepamos, E.A. [IepcrieKTUBHBIE MAaTEPHAIIBI M TEXHOJIOTUU
CaMOPAaCTIPOCTPAHSIONIETOCS BRICOKOTEMITEPATypPHOTO CHHTE3a : yueOHoe mocooue / E.A.
Jleamos, A.C. Poraues, B.B. Kypboartkuna. — Mocksa : MUCHUC, 2011. — 379 ¢. — ISBN
978-5-87623-463-6. — TekcT : 2MeKTpOHHBIN // JIaHb : AIeKTPOHHO-OMOIMOTEYHAST CUCTEMA.
— URL.: https://e.lanbook.com/book/47446  (marta obparuenus: 15.01.2026). — Pexum
JOCTYTIA: JUTsl aBTOPHU3. TIOJIb30BaTEIEH.

2. bynrakosa, A.11. OCHOBBI IOJy4€HHUsI OTIIMBOK U3 CILUIABOB Ha OCHOBE XKeEJe3a
[DnexTponHsbIit pecypc] : yuebd.mocodbue / A. U. bynrakosa, T. P. 'mnpmanmmuna, B. H.
Bapanos, T. H. Crenanoga. - Kpacuosipck :Cu0. penep. yu-1, 2014. - 220 c. - ISBN 978-5-
7638-2926-6 - Pexxum gocryma: http://new.znanium.com/catalog.php?bookinfo=507978
(mata oopamenus: 15.01.2026). — Pesxum gocTyma: st aBTOPHU3. MOJIb30BATEICH.



https://e.lanbook.com/book/47446
http://new.znanium.com/catalog.php?bookinfo=507978

3. OCHOBBI METATYPrUYECKOr0 MPOU3BOJICTBA : yueOHuk / B.A. burees, K.H.
Bnosun, B.M. Konokonbies [u ap.] ; mox obmeit penakiueit B.M. Konokomnbiiea. — 2-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2020. — 616 c. — ISBN 978-5-8114-4960-6. —
TexcT : anexTpoHHslii // JIaHb : 31eKTpoHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/129223 (nata obpamienus: 15.01.2026). — Pexxum pocrymna: ajis
aBTOPU3. II0JI30BATEIICH.

B) MeToanueckue ykazaHus:
[Ipunoxenune 3

r) [Iporpammuoe odecneuenne u UnTepHer-pecypcebi:

IIporpamMmmHoe o0ecnieuenune

HaumenoBanue .
1o Ne moroBopa Cpok JeiicTBUS TUIICH3UH
MS Office 2007 1 135 o1 17.09.2007 Geccpoumo
Professional
7Zip CBOOOJTHO pacIpoCTpaHsIeMOe 0OeCcCpovHO
FAR Manager cBOOOIHO pacHpoCTpaHsieMoe OecCpovHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie ClIPpaBOYHBLIC CUCTEMBI

HazBaHue Kypca Cchlika
MexnyHapoaHas pedepaTuBHas u
[IOJIHOTEKCTOBAS https://www.nature.com/siteindex

CIIpaBOYHasd 0a3a JAaHHBIX HAaYYHBIX I/I3I[3.HI/II71

Poccuiickass ['ocynmapctBeHHass Oubmuoreka.

https://www.rsl.ru/ru/4readers/catalogues/
Karamnoru

DnekTpoHHbIe pecypchl oubmuoreku MI'TY um.

LU https://host.megaprolib.net/MP0109/Wehb

denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE
yupexaenue «DenepanbHbIil HHCTHTYT URL: http://www1.fips.ru/
IPOMBIIIJIEHHONH COOCTBEHHOCTH»

HammmonansHas nH(OPMAaIIMOHHO-
AHAJIUTAYECKAS URL:https://elibrary.ru/project risc.asp
cucrema — PoccMICKMM HMHIEKC Hay4dHOIO

OnekTpoHHas 0a3a NEpUOAMYECKUX W3AaHUN

000 https://eivis.ru/

9 MaTtepuajbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHBI (MOIYJIs1)

MaTCpI/IaJILHO'TeXHI/I‘ICCKOG obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:


https://e.lanbook.com/book/129223
https://www.nature.com/siteindex
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://eivis.ru/

1. YuebOHas ayauropus A IPOBEACHUS MPAKTUYECKUX 3aHATUN U 3aHATUN
JIEKIIMOHHOT'O THIIa OCHAILICHA:

- TEXHUYECKUMU CPEICTBAMH 00yUEHUS, CITY KalIMMHU JJIs1 TIPEACTaBICHUS y4eOHOU
nHbopManuy O60JIBIION ayTUTOPHH: MYJIbTUMEIUIHHBIME CPECTBA XpPAaHEHHUS, TIEpelaun U
NpeJCcTaBIeHNUs yueOHOM nHpopMauu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

2. YuebHast ayUTOpUs JJIs TPYIIIOBBIX M MHAWBUIYAIbHBIX KOHCYIbTAINH,
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOUHOM aTTeCTalli OCHAIICHA!

- KOMIIbIOTepHOM TexHHKo# ¢ maketoM MS Office, ¢ moakioYeHnEeM K ceTn
«VIHTEpHET» U C IOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPELy
YHUBEPCUTETA;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

3. [Tomernienue a1 caMOCTOSTENHLHOM pabOThl OCHAILICHO:

- KOMIIbIOTepHOM TexHuKo# ¢ maketoM MS Office, ¢ moakioYeHnEeM K ceTi
«VIHTEpHET» U C IOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENbHYIO CPELy
YHHUBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

4. TTomernieHre AJist XpaHEHUS ¥ MPOQPIIAKTUYECKOTO 00CITY>)KUBAHUS YI€OHOTO
000py/IOBaHUS OCHAIICHO:

- CHeIMATM3HUPOBAHHON MEOEIBIO: CTEIUIaKaMH JIJIsl XpaHEHHsT y4eOHOTO
000pyI0BaHUs; CTAHOYHBIN MTAPK 000PYAOBAHUS M MHCTPYMEHTHI IS TPO(UITAKTUYECKOTO
00CITyKMBaHUS ¥ PEMOHTa y4eOHOTO 000pYI0BaHUS; TOMEIIICHUE JIJISl XPaHCHHS YIeOHOTO
o0opynoBaHUs;

- mKadamu 171 XpaHeHUs] y4eOHO-MEeTOANYECKON TOKyMEHTAIN 1 MaTepUaIIOB.



IIpunoxenne 1
6. YueOHO-MeTOANYeCKOe o0ecTieYeHre CAMOCTOATEILHOH padoThI CTY/IeHTOB

[To mucrunmuae «OCHOBBI TEOPUH CHHTE3a JTUTEHHBIX CIJIABOBY IMTOMUMO BBITTOJTHCHUS U
3aIUTHI JIAOOPATOPHBIX M MPAKTHUYECKUX PadOT MPETYyCMOTPEHO BBHIMOJHEHHE ayAMTOPHBIX
CaMOCTOSITEIIbHBIX pa0OT 00yUYarOIIHUXCA.

AyauTopHas caMoCTOsiITelbHas paboTa CTYACHTOB MPEAINOJIaraeT  BBIOJHCHUE
TECTUPOBAHUS, MUCHbMEHHOTO OIIPOCA HJIM YCTHOT'O OINpOoca JJIsl TPOBEPKHU 3HAHUH 110 PO ICHHOM
Marepuay.

MeToanueckue yka3zaHus 10 MOATOTOBKE K TECTUPOBAHUIO.

VYcnenHnoe BBINMOTHEHUE TECTOBBIX 3aJaHUM SIBISETCS HEOOXOIMMBIM YCIOBUEM HUTOTOBOM
MOJIOXKUTEIHPHOM OIICHKH B COOTBETCTBHUHU C PEUTHHIOBOM CHUCTEMOHN 00ydeHUs. BwimoiaHeHue
TECTOBBIX 3aJaHUI MPEIOCTABISAET CTYJIEHTaM BO3MOKHOCTh CAMOCTOSITEIbHO KOHTPOJIUPOBATH
YpOBEHb CBOMX 3HAHWUN, OOHApYXKHBaTh MPOOENbl B 3HAHUSAX U NPUHUMATh MEpHl MO HX
nukBugau. dopma U3JI0KEHUS TECTOBBIX 33JIaHUM MO3BOJSET 3aKPENHUTh U BOCCTAHOBUTH B
namsTH OpoiJeHHbI MaTepuan. [Ipeanaraemple TECTOBBIE 3aJaHUS OXBATHIBAIOT Y3JIOBHIE
BOTIPOCHI TEOPETUICCKUX M TIPAKTHUECKUX OCHOB IO aucturuiuHe. s dopmupoBanus 3axanuii
UCIIONIb30BaHa 3aKkpbiTas (opMa. Y CTylIeHTa €CTh BO3MOXHOCTh BHIOOpA MPaBUIILHOTO OTBETA
WJIM HECKOJIbKUX MPABWJIBHBIX OTBETOB M3 UKCIA MPEJIOKEHHBIX BapUaHTOB. JIJisl BHIMOTHEHUS
TECTOBBIX 33JJaHUW  CTYJNEHTHl JOJDKHBI HM3Y4YUTh JIEKIIMOHHBIA MaTepuan I0 TeMe,
COOTBETCTBYIOIIME pa3lieibl YYCOHUKOB, YYEOHBIX IMOCOOMH W JPYTHX JUTEPATypPHBIX
UCTOYHUKOB. KOHTpOIbHBIE TECTOBBIE 3a/laHUSl BBIMOJIHSAIOTCS CTYACHTAMHU Ha MPAKTHUYECKUX
3aHATUAX. [IpuMepHBIM TepedyeHb TECTOBBIX 3aJaHui TpeacTaBieHbl Hibke. C  HUMH
11eJIECO00Pa3HO 03HAKOMUTBCS MPHU MOATOTOBKE K TECTUPOBAHUIO.

BOHpOCBI JUIE OLIEHKM CaMOCTOSATEIHLHOM pa6OTbI CTYACHTOB 6GPYTC$I u3 (I)OH,Z[a
OLCHOYHLIX CPECACTB AJId 3a4€Ta.

Temamuka npakmu4ecKux 3aHAMUL NO 0ucuunﬂuue:

1. Omnpenenenne TpeOOBaHUN K MEXAHUYECKUM M CIELIMAJIbHBIM CBONMCTBAM
CIJIaBa UCXOJS U3 YCIOBHM pabOThI OTIMBKH.

2. AHanmy3 TEXHOJOTUW W3TOTOBJEHUS TMOJOOHBIX OTJIMBOK M BBIOOD
ONTUMAJILHOW TEXHOJIOTHH.

3. Ornpenenenne TpeOOBaHMM, K JIMTEHHBIM CBOMCTBAM CIUIaBa UCXOJIS U3
TE€XHOJIOTUH U3TOTOBJIEHUS OTIMBKU.

4. AHaIu3 UCTI0Ib3yEMbIX CIUIaBOB JJIsl U3TOTOBIJIEHUS OTIMBOK paObOTAIOLINX
B IIOJJOOHBIX YCIIOBUSIX.

S. BbisiBieHME  OCHOBHBIX  JIETHPYIOIIMX  JJIEMEHTOB B CIUIaBax,
UCTIOJIb3YEMBIX JUIS U3TOTOBJIECHHS ITOI00HBIX OTJIMBOK.

6. Omnpenenenye BAUSHUS BBISBICHHBIX OCHOBHBIX JIETHPYIOIIUX 3JIEMEHTOB
Ha TEXHOJIOTHYECKUE CBOWCTBA CILUIABOB

7. Omnpenenenne BAUSHUS BBISBIEHHBIX OCHOBHBIX JIETHPYIOIIUX 3JIEMEHTOB
U X COEIMHEHUI Ha CBOMCTBA OTJIMBKHU.

8. Pa3paboTka npeioxeHnii o coaepKaHuIo WK 3aMeHE JeTUpYoLero(ux)
KOMITOHEHTa(OB) U3 YCIIOBHI SKOHOMHUYECKOM 11e1ec000pa3HOCTH.

9. Pa3paboTka HOBOro cocTaBa cIijiaBa.

10. Pacyer mMXThI CHHTE3MPOBAHHOI'O CILIABA.

11. BrimutaBka 00pa3ioB v mpoBepKa UX CBOMCTB.

12. BeinnaBka 00pa3iioB U3BECTHOTO CIUIaBa-aHAJIOra.

13. CpaBHeHUE MOJTYyYEHHBIX PE3yJIbTaTOB.

14. CocraBiieHie OTYETA.



IIpumepHBIi NepedeHb BONPOCOB 1JIsl YCTHOIO ONIPOCA/TeCTHPOBAHUS/IHCBMEHHOI0

KOHTPOJIS:

IlepeyeHb KOHTPOJIbHBIX BONPOCOB /1JIsl HOATOTOBKH K 3a4eTy M0 INUCHUILIUHE
«"OCHOBBI TEOPUU CUHTE3a JIMTEHHBIX CILIABOBY:

1.

BOoo~NoOOR~WN

CIIJIaBOB.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

OO0mast XxapaKTepUCTHKA CIIABOB: OCHOBHBIE ONPEACITICHHUS.
BO3HUKHOBEHME U UCTOPHS PA3BUTHSI CILIABOB.
XapakTepucTuka KOMIIOHEHTOB CILJIaBOB.

Knaccudukanus XuMHYECKUX 3JIEMEHTOB.

HekoTopsle cBOICTBa 3JIEMEHTOB.

CTOMMOCTB 3J1EMEHTOB.

JlnarpaMMbl COCTOSIHUSL.

DneMeHTHI U Ki1accuduKaiys IBOHHBIX IUarpaMM COCTOSIHHUSI.
PaBHOBecHas ¥ KBa3MpaBHOBECHASI KPUCTAJIN3ALINS CILIABOB.
XuMH4ecKasi MUKPO-HEOJHOPOIHOCTh CILIABOB.
HepaBHoBeCHBIE IPOIIECCHI CTPYKTYPOOOpa30BaHUSI.
TpoitHbie u 6osee CI0XKHbIE AUATPAMMBI COCTOSIHUSI.
@aKkTOpsl, BAUAIOIINAE HA CBOMCTBA JIUTEHHBIX CILJIABOB.
OCHOBHBIE CBOICTBA CILJIaBOB.

du3nuecKne CBOICTBA CILIABOB.

Mexannyecknue CBOKMCTBA CILIABOB.

TexHoI0rnuecKre CBOMCTBA CILIABOB.

CrneunanbHble CBOMCTBA CILIABOB.

TexHUKO-IKOHOMHYECKHUE CBOMCTBA CILIABOB.
Krnaccudukanus TMTeHHBIX CIUTaBOB.

Br160p ocHOBBI CIIaBa.

Cocras cmiaBa - uarpaMMa COCTOSIHUSI — CBOMCTBO.

Br160p psoB aerupyomux, MOAUPUIHPYIOIMIUX JIEMEHTOB.
Ornpezenenne BpeIHbIX PUMECEH.

KoMmoHeHTh! crtaBoB.

CoBpeMeHHbIE TEHCHIIUU PA3BUTHUS CTJIABOB.

OcHoBHbIE (DaKTOPBI, TPUHUMAEMble BO BHUMaHHE MPU CHUHTE3€ HOBBIX

ANTOPUTM pellIeHus 3a]]a4i 10 CUHTE3Y HOBOTO COCTaBa CIIJIaBOB.
CruiaBbl IMHKA.

CrnaBbl IMHKA aTIOMUHUSL.

CriaBbl [IMHKA MEIH.

CrnaBbl IMHKA U Kele3a.

Knaccudukanus XuMHUeCKUX 3J1eMEHTOB (0011ast).

Knaccudukanus 31eMeHTOB 10 TPOYHOCTH.

Krnaccudukanms 31€eMEeHTOB 10 TJIACTUYHOCTH.

Knaccudukanus 31eMeHTOB MO TUIOTHOCTH.

Knaccudukamnms 31eMeHTOB TI0 TEMIIEpaType IUIABICHHUS.
Knaccudukanus 31eMeHTOB 1O 3JIEKTPOIPOBOTHOCTH.

Knaccudukamnms 571€eMEHTOB 1O YCTOMYHMBOCTH MPOTHUB KOPPO3HH.
Knaccudukaniys 31eMeHTOB 10 paclipOCTPAHEHHOCTH B 36MHOM KODE.
CylIrHOCTh paBHOBECHOM M KBa3MPABHOBECHOM KPUCTAIIIU3AINH CTIJIABOB.
CBs13b OCHOBHBIX CBOICTB C JUarpaMMoOi COCTOSTHUS CILIaBOB.

CylrHOCTh KPUTEPUEB PACTBOPUMOCTH B TBEPIOM U KUIKOHN (Pa3ze OCHOBBI

CIlJIaBa, U paClpCaCICHUS.

44, CymHOCT,  KpUTEpUEB  TEpPMUYECKOM  0OpabOTKH,  IMOPUCTOCTH,
KUAKOTEKYUYECTH.

45. Hepapxust CTpyKTYpHBIX YPOBHEH CIUIABA.

46.  YnpoyHeHHe CIUIaBOB IIyTEM PaCTBOPEHUS JETUPYIOIINX 100aBOK B OCHOBE

CIijiaBa.



47. BospelictBue Ha IIaCTUYHOCTH CIUIAaBOB IIyTEM pacTBOPEHUs
JIETUPYIOMUX T00aBOK.

48. Bo3zeiicTBue Ha CBOKWCTBA CIIABOB MOJAH(PHIIMPOBAHUEM.

49, Bo3zneiicTBue Ha MPOYHOCTh CIUIABOB ITyTEM TEPMHUYECKON 00pabOTKH.

50. BoszeiicTBue nerupyromux 100aBOK Ha TPEIIMHOYCTOHYNBOCTD CIJIABOB.

51.  Bo3zxelcTBHE JETUPYIOIUX JOOABOK HA YCaIOUYHBIC ITYCTOTHI CIJIABOB

52.  Knaccuduxanus JErupyroumx 3J1€MEHTOB 110 KPUTEPHSIM PACTBOPHUMOCTH
U pacrpeieiICHHUS.

53. CymHOCTh BBIOOpa T00aBOK /I MOHOJIETUPOBAHHBIX CIIABOB.

54.  Tlpu4uHBI, ONIPENENISAIONIIEe KOMIUIEKCHOE JICTHPOBAHUE CIIJIABOB.

55. CyurHocTs BbIOOpa pAIOB  JIETUPYIOLIUX JJIEMEHTOB.

56.  Bo3zxelcTBHE JETHPYIOIUX JOOABOK HA XKUAKOTEKYUECTh CIUIABOB
IIpumepHble BONMPOCHI AJs  YCTHOrO oOmpoca (YepTeXHM OTJIMBOK BbIIaeT

NnpenoaBarelib):

Baok 1

1. Ilpeonoacume u 06OCHYIme OCHOB8Y CHIABA OJisk OMAUBOK, PADOMAIOUUX 8 YCIOBUSIX.:
1. MOBBIICHHBIX TEMIIEPATYP;
2. IOHWKCHHBIX TEMIIEPaTyp.
2.IIpeonoacume u 060CHylIme OCHOB8Y CNIABA OJisl OMAUBOK, PADOMAIOUUX 8 YCTIOBUSX.
1. abpazuBHOIO U3HOCA;
2. Tupoadpa3MBHOTO M KABUTAIIMOHHOTO U3HOCA.
Baok 2
3. Ilpeonosicume u obochyiime 0CHOBY Cnaasa OJisk OMIUBOK, PAOOMAIOWUX 8 YCLOBUSIX:
1. moBBIEHHBIX Temneparyp 10 500 °C;
2. MOHIKEHHBIX Temnepatyp a0 — 60 e
4.1lpeonoscume u obocuyrme ne2upyrowuti KOMIIEKC, 015 OMAUBKU pabomanowuil 6
VCOBUSX:!
. TIOBBIIIEHHBIX TEMIIEPATYP.;
. TIOHIKEHHBIX TeMIIepaTyp.;
. aOpa3uBHOTO U3HOCA;
. THAPOAOPa3UBHOTO U KaBUTAIIMOHHOTO U3HOCa4
. IOBBITIIEHHEIX Temmepatyp 10 500 °C;
. HOHMKEHHBIX Temmepatyp 1o — 60 °C.
Baox 3
5. Ilpeonosicume u ob6ocHylime 0CHOBY CHAABA OJisl OMIUBOK PADOMAIOWUX 8 YCIOBUSIX:
1. moBBIEHHBIX Temneparyp mpu 800 °C;
2. HOHMKEHHBIX TemmepaTyp 10 — 60 °C.
6./Ipeonosicume u o0bOCHylime necupyrouuil KOMNJIEKe 051 OMAUBOK PADOMAIOWUX 8
VCIOBUSX:!
. TIOBBIIIICHHBIX TEMITEPaTyp;
. TIOHMKEHHBIX TeMIIepaTyp;
. aOpa3WBHOTO M3HOCA,
. TUpoaOpa3suBHOIO M KaBUTAIMOHHOTO U3HOCa4
. IOBBITIIEHHEIX Temmepatyp 1o 1000 °C;
. HOHIKEHHBIX Temmeparyp 1o — 50 °C.
Bbaok 4
7 1Ipednodxcume u obocuyiime ne2upyrowuti KOMHIEKC, Olsi OMIAUBOK pAOOMAOWUX 6
YC0BUSAX:!
. TIOBBILIIEHHBIX TEMIIEPATyp;
. TOHWKCHHBIX TEMIIEPaTyp;
. abpa3uBHOTO U3HOCA;
. THIpoaOpa3suBHOTO ¥ KABHUTAIMOHHOTO U3HOCA;
. HOBBIIIEHHBIX TemmnepaTyp 10 500 °C;
. IOHIKEHHBIX Temmeparyp 1o — 60 °C.
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8. IIpeonoocume u obocuylime OCHOBY Chaasa OJisk OMAUBOK PAOOMAIOWUX 8 YCIOBUSX:
pabomarowuii 8 yCi08UsX.
1. moBbImeHHKIX Temneparyp 10 800 °C;
2. IOHWKEHHBIX TemiepaTyp 10 — 60 °C.
baok 5
9.1Ipeonosicume u obocHyiime necupyiowuli. KOMNIeKc OJisi OMIUBOK DPAOOMAOUUX 6
YCNOBUAX!
. TIOBBIIICHHBIX TEMIIEPATYP;
. TIOHIKEHHBIX TEMIIepaTyp;
. a0pa3uBHOTO U3HOCA;
. THIP0A0Pa3UBHOTO U KABUTAIIMOHHOTO U3HOCA;
. IOBBINIIEHHBIX Temmepatyp rpu 1000 °C;
. IOHIKEHHBIX Temneparyp 1o — 50 °C.
10.7/Ipeonoscume u obocuytime moouhuyupyrouuLl KOMNIEKc 0 OMAUBOK pAOOMAOUUX
8 YCLOBUSX:
. TIOBBIIIICHHBIX TEMIIEPATYP;
. IOHMKEHHBIX TEMIIepaTyp;
. a0pa3uBHOTO U3HOCA;
. THIPOoaOpa3MBHOTO ¥ KABUTAI[HOHHOT'O U3HOCA;
. IOBBIIIEHHEIX Temmepatyp ripu 1000 °C;
. IOHIKEHHBIX Temmepatyp a0 — 50 oC.
Baoxk 6
11. Ilpeonoscume u 0OOCHYlime KOMNIEKC BHEWHUX B030elicmeull Ha pacnias, O
OMAUBOK PAOOMAIOWUX 8 YCIIOBUAX!
. TIOBBIIIICHHBIX TEMIIEPATYP;
. IOHMKEHHBIX TEeMIIepaTyp;
. a0pa3uBHOTO U3HOCA;
. THIPOA0Pa3UBHOTO U KABUTAIIMOHHOTO U3HOCA;
. HOBBIIEHHBIX TemnepaTyp mpu 1100 °C;
. IOHIKEHHBIX Temmepatyp 10 — 50 °C.
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Ipuio:xkenne 2

7. OIIeHO‘{HBIe Cpeacrea AJisi MPpOBECACHUSA HpOMe)lcyTO‘lHOﬁ arrecranuun

a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] M OLICHOYHbIE CPEACTBA IJIsl IPOBeCHHUS
NPOMEKYTOYHOM aTTecTALMHU:

CTpYyKTYpHBIH 3JIEMEHT
KOMIIETCHIHU

[Tnanupyembie pe3ysibTaThl
o0OyueHus

OneHouHble CpeacTBa

IEeHUN

IIK-2: Crocoben KOHTPOJIMPOBATH BLIITOJHCHUEC TEXHOJIOT'MYCCKUX MPOLCCCOB U MIPUHUMATL PCHICHUA
10 YCTPAHCHUIO IMPUYHH UX HAP

[1K-2.1

O6naz{aeT TCOPCTUICCKUMU
3HaHUAMHA OCHOB n
NMPaKTUYECCKUMU HaBBIKaMH

MMpOU3BOACTBA JIUTBHIX I/IS,I[GJ'II/Iﬁ

13 pa3/IMYHbBIX MaTCpUajioB

Teopernueckue BOIPOCHI:

1. O6mas
XapaKTepUCTHKA
CILJIaBOB: OCHOBHbIE
OIpe/ieNICHusI.

2. Bo3nukHoBeHUE U
UCTOpUS pa3BUTHS
CILJIABOB.

3. XapakTepucTuKa
KOMITIOHEHTOB CIIJIaBOB.

4, Knaccudukanms
XUMHUYECKHUX 3JIEMEHTOB.

S. Hexoropsie
CBOMWCTBA 3JIEMEHTOB.

6. CroumocTb
3JIEMEHTOB.

7. JuarpamMmsl
COCTOSIHUSL.

8. DeMeHTHI "
KJaccupuKaus
JIBOMHBIX JHarpaMm
COCTOSIHUSL.

9. PaBHOBecHass
KBa3MpaBHOBECHAs
KpHUCTaJUTN3AIUS
CILJIABOB.

10. Xumunueckas
MHUKPO-HEOTHOPOTHOCTh
CILIaBOB.

11. HepaBHoBecHbIe
MIPOLIECCHI
CTPYKTYpOOOpa30BaHMs.

12. Tpoiiasle u Oomnee
CIIO)KHBIE  JIMarpaMMBbl
COCTOSIHUSI.

13.  ®axropsl,
BJIMAIOIIME HA CBOWCTBA
JUTEHHBIX CIUIaBOB.

14.  OcHoBHbIE
CBOWCTBA CIIJIABOB.

15. ®wusuyeckue
CBOWCTBA CIIJIABOB.




16. Mexanunueckue
CBOMCTBA CILIABOB.

17. TexHoIIOru4ecKue
CBOICTBA CIIJIABOB.

18. CneumanbHbie
CBOICTBA CIIJIABOB.

19. Texuuko-
YKOHOMHYECKHUE
CBOMCTBA CILIABOB.

20.  Krnaccudukanus
JINTEWHBIX CIIJIABOB.

21. BpiOOp  OCHOBBI
CILIaBa.

22. CocraB cmiaBa -
qUarpaMma COCTOSIHUS —
CBOMCTBO.

23.  Bwibop j ;0 (0):!
JIETUPYIOLIUX,

MO PUIHUPYIOIIHX
DJIEMEHTOB.

24.  Ompenenenue
BpPEIHBIX MTPUMECEH.

25. KoMmoHeHTHI
CILIaBOB.

26.  CoBpeMeHHBIE
TEHACHIUN pa3BUTHS
CILJIABOB.

27. OcHOBHBIE
(hbakTOphl, TPUHUMAEMBIE
BO BHUMAaHHE npu
CHUHTE3€ HOBBIX CILJIABOB.
28.  Anroputm
pelieHus  3amadu 110
CHUHTE3y HOBOTI'O COCTaBa
CIIJIABOB.

29.  CmaBbl IUHKA.
30. CmmaBel  UMHKA
ATIOMUHUSL.

31. CmmaBel  UMHKA
MEJIH.

32. CmaBbel IIMHKA U
Kemesa.

33.  Kmaccudukarms
XHMHYECKHUX DJIEMEHTOB

(oOmas).

34.  Knaccudukanus
9JIEMEHTOB o
MIPOYHOCTH.

35.  Kmaccudukarms
3JIEMEHTOB o
IJIACTUYHOCTH.

36. Knaccudukanus
3JIEMEHTOB o

TIJIOTHOCTH.




37.  Kiaccudukanus
3JIEMEHTOB 1o
TEMIIepaType IIIABICHUSI.
38.  Knaccudukanus
JJIEMEHTOB o
ANEKTPONPOBOIHOCTH.
39.  Knaccuduxarms
3JIEMEHTOB 1o
YCTOMYMBOCTH  INPOTUB
KOppO3UH

40.  Knaccudukanus
3JIEMEHTOB 1o
pacrpoCTpaHEHHOCTH B
3€MHOH KOpe.

41.  CymHocTb
PaBHOBECHOU u
KBa3HPAaBHOBECHOU
KPUCTAITU3AIUU
CILIaBOB.

42. CBs3b OCHOBHBIX
CBOMCTB C JMarpamMmoiu
COCTOSIHUS CILJIABOB.

43.  CyurHocTh

KpUTEPHUEB
pPacTBOPUMOCTH B
TBEPJOW M KUIKOU (haze
OCHOBBI CILIaBa, i
pacnpeneneHus.

44,  CyurHocTb
KPUTEPHEB TEPMHUECKOM
00paboOTKH, MOPHUCTOCTH,
KHUJIKOTEKY4YECTH.

45.  Uepapxus
CTPYKTYPHBIX  YpOBHEH
CIUIaBa.

46.  YnpouHeHue
CILIaBOB myTeM
pacTBOpEHHUS
JETUPYIOIUX J100aBOK B
OCHOBE CILIaBA.

47. BosgeiicTBHe Ha
IUTACTUYHOCTh  CIIABOB
yTeM pacTBOpeHUs
JETUPYIOIHUX JOOaBOK.
48. BosgeiictBue Ha
CBOMCTBa CILJIaBOB
MOAU(DUIIMPOBAHUEM.
49.  Bo3sgelicTBue Ha
MPOYHOCTH CILIaBOB
nmyTeM TEPMUYECKOMH
00paboTKH.

50.  BosneiictBue
JIETUPYIOIUX 100aBOK Ha




TPELIMHOYCTOMYMUBOCTD
CILIaBOB.

51.  BosneiicTtBue
JeTUPYIOLIUX 100aBOK Ha
yCaJ04yHble MYCTOTBI
CILIaBOB

52.  Knaccuduxarms
JETUPYIOLIUX 3JIEMEHTOB

1o KpUTEPUAM
pacTBOPUMOCTH u
pacrpencieHus.

53. CymHocTb
BbIOOpa  700aBOK IS
MOHOJICTUPOBaHHBIX
CILTaBOB.

54.  IlpuuwmHbI,
OTIPEICIISIOINE
KOMILJICKCHOE
JICTUPOBAHHE CILIABOB.
55.  CymHocTh
BbIOOpa pAIOB
JICTUPYIOIIUX AJIEMEHTOB.
56.  BosneiicTBue
JICTUPYIOIIUX T00aBOK Ha
KUJIKOTCKYIEeCTh
CILIaBOB

[Tpumep mpakTHUECKUX 3a7a4:

1. Onpenenutsb
panroHabHbIE MEXaHUYeCKUe U
crieliMaibHble CBONCTBA OTJIMBKH,
KoTOpas paboraer  mpu
temmneparype -50 °C B ycmoBusax
yIapHbIX Harpy3ok (4/1x).

2. [IpennoxuTe OCHOBY
CrulaBa  JUIs  W3TOTOB-JICHUS
IAHHOM OTJIMBKH.

3. [pemnoxuTe
Jgerupymomue U1 MoauuIu-
pYIOIIe KOMIIOHEHTHI CIIJIaBa.

4. Paccunrarh mmxry.

1. Onpenenutsb
parMoHaIbHbIe MEXaHWYCCKUE U
CrelanbHbIe CBOWCTBA OTJIMBKH,
KoTOpas pabotaer  mpu
temrepatype 700 0C B ycnoBusix
aOpa3uBHOTO U3HOCA.

2. [Ipennoxute OCHOBY
CIutlaBa IS HW3TOTOBJICHHS
JTAHHOW OTJIMBKH.

3. [IpenyioxuTh

JIETUPYIOLINE "




MOJIU(UIMPYIOLTHE KOMITOHEHTHI
CILIaBa.
4. Paccunrares muxry.

0) Ilopsiiok nmpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIMU, IOKA3ATEJIM U KPUTEPUH
OLICHUBAHMUSL:

3aueT 1Mo JAHHOW TUCIUILUIMHE MOXKET MPOBOJUTCS B YCTHOU (hopme, OO0 B BUJIE TECTOB,
Ha YCMOTpEHUE MperoaBaress.

®opma poBeieHus 3aueTa (ycTHas IM00 B BUAC TECTUPOBAHUS) IOJKHA OBITH OJIMHAKOBOM
JUISL BceX 00y4arouiuxcs B rpyrme.

B ciydae criopHO# cuTyanmu MeXAy OOYyYaroIIMMCs W TPEoaaBaTeieM MPUHUMAIOIIUM
MPOMEKYTOUHYIO aTTECTAIUIO, 3aBEAYIONINI Kadeapoil MOXKET MO 3asBICHUIO 00YyYaromierocs
Ha3HA4YUTh KOMHUCCHOHHYIO CJady 3adeTa I0 TECTHPOBAHUIO YTBEP)KICHHOMY 3acelaHueM
Kadeapsl.

IMoka3zaTenu U KPUTEPUHU OLIEHUBAHUS 3a4YeTa

- 3a4YTeHO - OOYYalOIIMICS IOKAa3bIBa€T IOPOTOBBI YPOBEHb (HOPCUPOBAHHOCTU
KOMITETEHIIMI Ha OTBEYasi BOIPOCHI UX TIEPEYHsI BOIIPOCOB JIJIsI 3a4eTa.

- He 324YTeHO - Pe3yJbTaT O0Y4YEHUs HE JOCTHUTHYT, OOYJaIOIIMNCS HEe MOXKET MOKa3aTh
3HAHHWS HAa YPOBHE BOCHPOM3BEICHUS M OOBSCHEHUS WHPOpPMAIMM, HE MOXKET IOKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

IToxa3zatenun u KPHUTECPHUHA OLICHUBAHUS 3a4€Ta B BUIE TECTA:

[Ipu mpoBeneHnM arTecTallMk TMPENOJABATEIN PYKOBOICTBYIOTCA  CIEAYIOIIMMHU
KPUTEPUSIMH OIICHUBAHUS 3HAHUH CTYy/ICHTA!

OneHka 3HAHUN CTYJIEHTOB MPOU3BOJUTCS C Y4YETOM BBIIIOJHEHHS WM TpeOOBaHHMA
porpaMMsl Kypca.

MOFyT YUUTBIBATHECS aKTUBHAA pa60Ta CTYACHTA Ha 3aHATUAX, KAUCCTBO BBLINNOJIHCHUSA
KOHTpOJ’IBHOﬁ pa6OTLI, UHAUBUAYAJIbHBIC 0COOEHHOCTH CTYACHTOB OLCHHUBAKOTCA BCCCTOPOHHE,
OHAaKO BCAYHIUM DJICMCHTOM SABJIACTCA CTCIICHb YCBOCHUS UM yqe6H0171 IMporpaMMal. OCHOBHBIM
KPUTCPUCM OLICHKHU I10 OCBOCHUIO JUCHUIIJINHBI ABJISICTCSA BBIITOJTHECHUE TECTOBBIX 3aJIaHUi.

- «3a4YTEeHO» - BBICTABISIETCS CTYACHTAM, YMEIOIIUM PAacKpBIBaTh COAEpIKaHUE MpenMeTa,
MOKA3aBILIUM Pe3y/bTaT MPHU PEIIEHUH TeCTOB OoJiee ueM Ha 60% npaBUIBHBIX OTBETOB.

- «He3aYTeHO»- €CIIM OH HE YCBOMJI XOTs ObI OT/I€TBHBIX CYIIECTBEHHBIX BOIPOCOB y4eOHOM
nporpaMMbl. He BRITIOJTHHIT TECTOBEIE 3aJaHMSL.

[To pemeHuto mnpenoaaBarens, BEAYIIETO MPAKTUYECKUE 3aHITUSA, OTAENbHBIC, Hauboliee
aKTHBHBIE, YCTIEBAIOIINE CTYJAECHTHI MOTYT OBITHh OCBOOOK/IEHBI OT CJIa4H 3a4€Ta C yU€TOM OIEHOK,
MOJTYYECHHBIX MU HA 3aHATHUSAX B TEUCHUE CEMECTPA, T.€. OIIEHKHU 3a UTOTOBBIM KOHTPOJIb 3HAHUU
UM OyJIyT BBICTABJICHBI aBTOMATUYECKH.



Ipuioxkenue 3
MeToanyeckue yKa3aHHus K NPAKTHYECKUM 3aHATHAM

[1pu penieHny NPaKTHYECKOM 3a]]a4k O CHHTE3€¢ HOBOTO CILIaBa LIEJIec000pa3HO NPUHUMATh
BO BHUMAaHHE CIeAyIonue (pakTopsl:

1. Ha3nayenue nertanu Wid OTJIUBKU, KOTOPYK OYIyT H3rOTOBIATH U3
JAHHOTO CIUIaBa, 3TO JAacT BO3MOXKHOCTH OIpPENENIUTh TpeOyemble CBOWCTBA
(HampuMep, MOPLIEHb JABUraTessl BHYTPEHHEr0 CropaHus, 3y0 KOBILA 3KCKaBaTopa,
CTaHMHA CTAaHKa U T.II.)

2. JlerkocTh M3rOTOBJIEHUS M OTHEIKM TOTOBOM WJIM YaCTUYHO TI'OTOBOH
JETaJId, YTO TAKXKE 1aCT BO3MOYKHOCTb OIPEEIUTh HEOOXOJMMbIE CBOWCTBA CILIaBa
Y IIPOBECTH YKOHOMHMYECKYIO OLIEHKY IIPOAYKIIMH.

3. BHemHuil Buj rOTOBOH AeTanu, ompeAessieMoil OTAENKON MOBEPXHOCTH,
3CTETUYECKOH NMPUBIIEKATEIILHOCTBIO U T.J.; IPU 3TOM HEOOXO0AUMO YUUTHIBATh, YTO
HApY>KHBIA BUJ U3JENUs, a Takke PU3NIECKHE M MEXaHWYECKHE CBOWCTBA CIIJIaBa
MOTYT M3MEHUTBCS MU JaXe YXYIIIUTHCA NpU padouux yCIOBUAX (Hampumep,
XyJI0KECTBEHHOE JINThE, FOBEIMPHOE JIUTHE, KOPPO3UOHHO-, )KapO-, U3HOCOCTONKOE
JUTHE U Jp.).

B o0miem Buze 3agada 0 BEIOOPE HOBOTO COCTaBa CILIaBa BHITJISIUT CIEIYIOIINM 00pa3oM.

[ano: Tlepuomgmueckasi cuctema siemeHtoB .M. MennaeneeBa u Bce HEOOXOIUMBIE
JaHHBIC O CBOMCTBAX 3JICMCHTOB, B T.4. 1 UX TCXHUKO-3KOHOMHNYECCKNC XaPAKTCPUCTUKHU.

Ycnosua: HoBblil cIulaB JODKEH MMETh OIPENEICHHBI KOMIUIEKC CBOMCTB, KOTOpPBIE
JIEJISATCS HA TPU  KaTErOpHUu:

- TJIJaBHOE CBOMCTBO- JTOJKHO MMETh ONTHUMAaJIbHOE 3HAaYeHHe (IIPOYHOCTH,
BA3KOCTb, )KapOCTOMKOCTB, 11€Ha, TEXHOJIOTUYHOCTh U T.1.)

- OrpaHUYECHHBIE CBOWCTBA, KOTOPHIE JIOJDKHBI OBITh HE MEHbIIE W HE
OosbliIe ONpeeTIeHHbIX 3HaUeHUH (TBEpAOCTbh, IUTACTUYHOCTD U T.11.)

- «HaTypHBIE CBOMCTBa», OOBIYHO CBOWCTBA JIBYX NEpPBBIX KaTeropuil
OTIPEJIeNIAIOTCS Ha CIEUATBHBIX 00pa3liax M TeXHOJOTHYECKUX Mpodax, OJHAKO
COBPEMEHHOM TEXHUKE TaKUX MCIBITAHUNA Y4acTO ObIBAET HEAOCTATOYHO, IOATOMY
TpeOyeTcs MpoBepKa TEXHOJIOTMYHOCTH CIUIaBa B pealIbHBIX pab0ounX yCIOBUSX.

Tpebyerca: HallTH cocTaB cIUlaBa W PEXHUM TepMHUYECKOH 00paboTku (ecau OHa
Heo0Xxo/1uMa), 00ecTIednBAaOIIUE BHITIOJTHEHNE BCEX 3TUX YCIOBUH.

ENMHCTBEHHBIM IMyTeM OKOHYATEIHHOTO BBHIOOpAa COCTaBa CIJIaBa B HACTOSIIEE BpEMs H
nainee siBhseTcss ombIT. OAHAKO, PEIIUTh 3Ty 3aJady IMyTeM MepebopoB BCeX BO3MOMKHBIX
KOMOHMHAIMIA DJIEMEHTOB MPAaKTHUYECKH HEBO3MOXKHO. B Takux ciydasx CHUCTEMHBIA aHaIu3
MPEUCHIBACT PEAYKIIHIO, T.€. pa3OueHne Bceil 3a7jauu Ha 4aCTH, KOTOPBIE TIOIAI0TCS PEIICHHIO.
[Tyrem ux mocienoBaTeNbHOTO PEHICHHs PEIIaloT BCIO 3a/1ady.

3a;laqy O CHHTE3C CIlJIaBa MOXXHO pa36I/ITB Ha CJIICAYIOIIHE IMOA3a0a1H.

1. ®opmynupoBanue 3anaHus Ha ciaB. OCyIIECTBISETCS COBMECTHO C
3aKa34MKOM U pa3pabOTUMKOM CIUIaBa, MPH TOM OTOBapUBAIOTCS BCE CTOPOHBI
paboThl ¥ BO3MOXKHOCTH 00€UX CTOPOH.



2. BpiOop OCHOBBHI CrulaBa. DTO 4acTO HPEIONpPENESICHO M yXE€ BXOIUT B
3ajaHue Ha criaB. OgHako, 0OOCHOBaHHBIM OTBET Ha ATOT BOINPOC, OCOOCHHO B
HOBBIX O6J'IaCTSIX TCXHHUKU, Tpe6yeT CIICIIUAJIBHOI'O TEXHUYCCKOTI'O u
SKOHOMMYECKOTO aHan3a

3. BpiOop psAIOB JIETHPYIONIMX JJIEMEHTOB M ONPEICICHHE BPEIHBIX
npuMecei. Py aerupyromux 31eMeHTOB NMPeACTaBIseT COO0H MOCIe10BaTeIbHOCTD
XUMHUYCCKUX 3JICMCHTOB, KOTOPBIC B HOHI/I)KaIOH_[ef/'I HJIn B HOBBIHIaIOHIGfI CTCIICHU
MOTYT YBEJIMYMBATh WU MTOHUYKATh TO WM UHOE CBOWCTBO JAHHOI OCHOBBI CIIJIaBa.
[Ipu 5TOM yuHTHIBaeTCI M HKOHOMHYECKas IenecoobpasHocTs. [lpumep: psan
JETUPYIOIIMX JJIEMEHTOB IO BIMSHUIO Ha HW3HOCOCTOMKOCTb JKele3a IpHu
cogepxkanuu 1%: Ni—Mn—Cr—V—-Nb—Mo—Co—Cu—-W—AI-Ti—Si—C.
Bpeanble npuMecu Takke MOTYT 00pa30BBIBaTh PAJIBI 10 CTENEHH OTPUIATEILHOTO
BIMSIHUS Ha TO WJIM MHOE CBOMCTBO (pabouee, TexHoJormueckoe).Pemenue 3toit
Mo/3a/1a4yll CBA3aHO C (DU3UKO-XUMHUYECKHM aHAIM30M JAHArpaMM COCTOSTHUS
(1BOMHBIX, TPOMHBIX, YETBEPHBIX) OCHOBBI CILJIaBa C JIETUPYIOIIMMHU 3JIEMEHTAMU HA
OCHOBE KpHUTEpUEB JuarpaMm cocTosiHus. JlaHHble OepyT H3 CHPaBOYHHKOB,
OTIPEJIENISAIOT C TIOMOUIBIO MMPOTHO3a, HITH SKCIIEPUMEHTAIBHBIM ITYTEM.

4. BpIOOp JerupyOIUX KOMIUIEKCOB. DTO TpyIla COBMECTHO BBOJMMBIX
JIETUPYIOIIKX 371eMEeHTOB. OHU JIOJKHBI BO3JEMCTBOBATEH HA PAa3IMYHbIE CBOWCTBA U3
4yycila YKa3aHHBIX B 3aJlaHUW Ha CIJIaB WJIM B3aUMHO YCHUJIMBATb Bq)(beKTI/IBHOCTB
apyr apyra. [lpumep npusenen B Tabnuie 1.

5. BpiOop cocrtaBa crutaBa. 37ecCh OINpeAeNsIeTcsi KOHKPETHOE COJEpkKaHUE
KaKJOro JIETHUPYIOIIETO 3JIEMEHTa CIUIaBa, KOTOPBIA obOecriednsl Obl HAMBBICIINI
BO3MOXHBIA YpOBEHb OCHOBHOTO cBoucTBa. llom3amaua pemaercs nyrem
[UIAHUPYEMOT'0 IKCIEPUMEHTA, MIOCTPOSHUSI MaTeMaTUYEeCKO MOJIET CILJIaBa U ee
OIITUMMU3aAIINNA.

Tabmuna 1
BiusiHue gerupoBaHus Ha IPOYHOCTH () CTAIH
Mapka cranu Bapuant nerupoBanus oz, MIIa
1,0% Cr 530
Cr. 351 0,5 % Mo 510
0,7% Cr +0,4 % Mo 600
1,0% Cr 450
0,5 % Mo 440
Cr 20JI
0,25% V 480
0,7 % Cr +0,4 % Mo + 0,20 % V 515

OxonHuaTeapHOS PEIICHUE O BHECAPCHUH CIlIaBa IPUHUMACTCA TOJIBKO ITOCJIC OHpO6OBaHI/I$I B

peabHBIX PabOYNX YCIOBHSIX U3ACIUN U3 HETO.

PaccMoTpuM HECKOJIBKO TUIIOBBIX MPUMEPOB BHIOOPAa OCHOB HEKOTOPHIX CILJIABOB.

Ilpumep 1



Bb160p OCHOBBI KOHCTPYKIIMOHHOTO CIUIaBa, pabOTAIOLIETO B CTAIIMIOHAPHBIX YCIOBUSX, PU
OOBIUHBIX crIoco0ax Harpys3Ku, MpyU HOPMaJbHBIX TEMIEpaTypax, B 00bIYHON cpene. ['maBHbBIMU
pabounmu cBoiicTBamMu siBIsitOTCA G6x > 10 MIla u oTHOocutenbHOe yanuHeHHe & > 5%.

JlomomHUTEIbHBIE  YCIIOBHUS: IUIOTHOCTh  Oe3pa3iinyHa, YIPOYHCHHE JICTHPOBAHUEM U
TEPMUYECKOI 00pabOTKON MPOMOPLHUOHATIBHO CBOHCTBAM CAMOI OCHOBBI.

I'maBHOE TpeOOBaHME - MUHMMAaJIbHAS TICHA.
Pemenue 3amaun npeacraBieHo B Tabm.2.

Ha MOJIHYXO COBOKYIHOCTL 3JICMCHTOB IIOCJICAOBATCIIbHO HAKIAJAbIBAOTCA YKAa3aHHBLIC
TpC6OBaHI/I$I. Pemenne IIOKa3bIBaAcCT, qTo IIOCTAaBJICHHBIM Tpe6OBaHI/I$IM ITIOJIHOCTBIO
YAOBJIETBOPACT XKEJIC30, XOTA 10 MEXaHNYCCKUM CBOMCTBaM IIoAXOOAT 50 3neMeHTOB.

Tabauua 2
Yucio 371eMEHTOB,
Kareropun
. DneMeHT YIOBJIETBOPSIOLINX
TpeboBaHUH
TpeOOBAHUIO
Hoo Ku 104
oz >10 MIla Lie Ku 80
0>5% 5 U 50
Llena, py6/kr
> 1000 ot Sc 10 Au 18
100-1000 Be, Ga, Y, Ag, Pr, Nd, Dy, Ta, Th 9
10-100 Li, V, Sr, Zr, Nb, Mo, Cd, Sn, Ba, La, W, Bi, U, 14
Ce
1-10 Ca, Ti, N 3
0,2-1,0 Mg, Al, Cu, Zn, Pb 5
<0,2 Fe 1

HpI/IMCHCHI/Ie B KAueCTBE OCHOB JIFOOBIX APYyrux 3JICEMCHTOB, KpOME KCJIC3d, BO3MOXKHO
TOJIBKO ITPH YCJIOBUHU, UTO CIJIaB JOJIKCH YAOBJIICTBOPATH CIICHUAIBHBIM U 0COOBIM Tpe60BaHI/I${M



(JIerkuid, AJIEKTPOIPOBOIHBIN, KOPPO3MOHHOCTOMKHI | T.1.). Hampumep, eciii BBECTH YCIIOBHE
O TUIOTHOCTH ¥ < 5 r/cM®, TO MO’KHO B KQUeCTBE OCHOBBI HCIIOJIb30BATh Mg, Al, Ti, Be.

Ilpumep 2

TpeOyetcs BbIOpaTh HanbosIEe PAlIMOHATIBHYIO OCHOBY ITPOBOJHUKOBOIO CIIIaBa.

TpeboBanus:

®  BBICOKAs 3JIEKTPOIPOBOAHOCTH p > 0,2*1080M/M*Mm?

® JIOTIOJHUTENBHBIC YCIOBUS: MpHeMIieMas MPOYHOCTh; XOPOULINEe KOHTAKTHHIE CBOWCTBA;
MOBBILICHHAS] YCTOWYMBOCTD MIPOTUB aTMOC(EepHOI KOPPO3UH;

® MHHHUMAaJIbHAA IICHA.

Crenyer uMeTh BBUJLY, UTO 1I€Ha OCHOBBI CIJIABa OTHOCUTCS K Macce, a COIPOTUBIICHHUE - K
CEUYCHUIO MPOBOIHKKA. [103TOMY /17151 MUHMMU3AIIMK 3aTPaT Ha/I0 Opath Kputepuii (p/e )*u—min,
I P - IUIOTHOCTD, € — JIEKTPOIIPOBOIHOCTS, II - IICHA JIeMeHTa, pyo/OMm.

[TepBomy TpeOGOBaHHIO OTBEYAIOT TOJILKO 6 DIIEMEHTOB:
OcHoBa Na Al Mg Cu Ag Au
(p/e )*u, py6/Om 4,3 4,5 5,2 12,3 58 43700

3onoro HempuemsieMo 1o 1eHe. CepeOpo MOXHO HIPUMEHATH TOJBKO B HpuboOpax,
UCKJIFOUUTENILHO TPeOOBATENbHBIX B OTHOLIEHUH KOHTAKTHBIX CBOMCTB. Melb - TpaJuIIMOHHBIH
IPOBOJHUKOBBII MaTepuall, BIOJHE IpuUemiieMa M0 CTOMMOCTH, UMEET XOpOIINE KOHTAKTHBIE
CBOMCTBA. AJIIOMHHMI CYIIECTBEHHO JE€LIEBIE MEAHM, HE HAaMHOIO YCTymaeT €u 1o
AIIEKTPONPOBOIHOCTH, JIETKO YIPOUYHSETCS, HO 00JIaaeT XyAUIMMH KOHTaKTHBIMU CBOWCTBaMHU.
Marnuit ycrynaer amoMuHn0. O4eHb HHTEPECHBIM U TEPCIIEKTUBHBIM MaTEPUATIOM SIBIISIETCS
HaTtpuii. OH JOBOJILHO [ICUIEB, XOPOIIO OOpabaThIBaeTCsi, HO TpeOyeT BechMa HAJECKHON
M30JISIIMH, TaK KaK OYEHb arpeCCUBEH U BO3rOpaeTcs MPU CONPUKOCHOBEHUH C BOAOH.

Ilpumep3
Bb100p 0CHOBBI JKapONPOUYHBIX CIJIABOB I paboTh! ipu Temieparypax 800-1750°C.

Pabouyto Temneparypy OpHEHTUPOBOYHO MOKHO OLIEHUTh Kak lpas= 0,6t::. Temmeparypa
IUIABJIEHUS, COOTBETCTBYIOIMAA tpas = 800°C, paBHa 1330°C. Belme 3T0M TeMneparypbl UMEKOT
TOYKH IJaBsieHus 39 aneMeHTOB. Pa3obbeM X 1o TeMIiepaTypam IIaBjieHus Ha S5 rpymi (Tabi.3).

W3 TyromnaBkux 31eMeHTOB UMEIOT LeHy < 100 pyO/Kr 1 HepaanoakTHBHBI TobKO 15. U3
Hux Xxpynku C, B, Si U CKIOHHBI K OKHCIICHHIO TIPH BBICOKMX Temreparypax 11 u Fe. Urak,
0CTaeTcs TOJBKO § 37IEMEHTOB.



Bb100p OCHOB apONPOYHBIX CILIABOB

Tabmanma 3

['pynnbl 00 toy,
°C

> 3000

2500-3000

2000-2500

1600-2000

1330-1600

OpueHTHUPOBOY
HbIE
MUHUMAaJbHbIE
pabouue
TEeMIIEPATypPhl
TPYIIIBI

1750

1500

1200

1000

800

DJIEMEHTHI,
HMEIOIINE
JAaHHYIO tny

C, W, Re

Ta, Os, Mo,
Ru

Nb, Ir, B,
Hf, Tc

Rh, V, Cr, Zr, Pt,
Th, Ti, Lu

Pd, Tm, Pa, Fe,
Er, Es, Co, Ho,
Pm, Ni, Dy, Md,
Sc, Th, No, Y,
Lr, Si, Ku

Jermiesie
100py6/kr u
HEpPaIHOaKTHB
HBIC

C,W

Mo

Nb, B

V,Cr, Zr, Ti

Fe, Co, Ni, Si

IInactuunsle 1
YCTONYUBBIC
IPOTUB
OKUCJICHHUS IIPU
BBICOKHX
TEMIEPATYPax

Mo

Nb

V, Cr, Zr

Co, Ni

Camgle
JIEIIEBLIE B

JTaHHOM
TEeMITepaTypHO

U rpynne

Mo

Nb

Cr

Ni

Ecnu B34Th camble JelIeBble B KQXI0W TeMIepaTypHOil rpyIme, To ocTaHyTcs 5 anemMeHToB: W,

Mo, Nb, Cr, Ni. OHu mHPOKO TMPUMEHSIOTCS B MPOU3BOJACTBE. TaKkke B psjae CIy4acB MOTYT
ucroip3oBarkses C, Ta, B, Zr, Pt, Co.



Llpumep 4

Bri6op nanbosiee aemeBoil OCHOBBI CIUIaBa JJIs JAeTalel, padOTaroKX B a30THOW KHCIIOTE
(50-60%) pu HOpMaJILHOM TeMIIepaType.

Onpenenum, 4To JeTaib 00beMoM V MOXKET SKCIUTYaTHPOBATHCS JI0 TEX IOP, TTOKa OOIIHA
KOPPO3HMOHHBIA U3HOC C CAMHUIILI €¢ paboueii TOBEPXHOCTH JOCTUTHET BeaU4MHBI A. Bpems, B
TEUEHUE KOTOPOTO JETaTh MOXKET IKCILTYaTHPOBATHCS

T= A/Umnocm (l)
rac L - CKOPOCTh U3HOCA.

HpI/I IUIOTHOCTHU METaJlJIa p U LICHE 3a CAUHHUIY MAaCChIl ]_I 3aTpaThl 3a BPCM: OKCILTyaTallkuu
JeTaly J0 JOCTHXKEHUSI U3HOCA A COCTaBST:

3= V* p*LI* v/A. )

OHGHI/IM HN3MCHCHHS 3aTparT IpH 3aMCHC MaTCpualia - 3TaJIOHA MCTAJJIOM - 3aMCHHUTCIICM
4Cpe3 COOTHOICHUC!

F= podlos 0o/ p*I* v, (3)

PaccMoTpuM 3KOHOMUYHOCTH 3aMeHbI F€, BHIOpaHHOTO B KauecTBe dTajoHa, Ha Pb, Ti, Ta.

Fe Pb Ti Ta
p, rlen? 7,86 11,3 4,5 16,6
V xop MT/M*CM? 1,5%10* 1,2*10°? 3*10°3 1*104
L1, py6/xr 0,2 0,67 2,15 370
F 1 0,4 0,13 2,7

Hepexoz[ Ha CBUHCI JACT 3aMCTHYIO DKOHOMMIO. Hepexo;l Ha TUTAH OKa3bIBaCTCs CIIC Ooiee
B(I)q)CKTI/IBHBIM. TanTan He uenecoo6pa3eH JJI1 JaHHBIX YCHOBHﬁ, XOTA HJId 0oJlee KECTKUX
YCJIOBI/Iﬁ OH MOT OBITh SKOHOMUYECKH OIlpaBJaH.

Ilpumep 5

Bb10op ocHOBBI crlaBa AJist AeTaneil TpaHCIOPTHOro ycTpoicTBa. CTOMMOCTH 00pabOTKH
MaTepuaia 1 BBEJEHHUE JIETUPYIOLIUX He paccMaTpuBaroTcs. IIpu aToMm cyiiecTBeHHOE 3HaUeHUE
npuoOpeTaeT IJIOTHOCTh MaTepuaia, T.K. MPU €€ CHIDKEHUH MallMHAa CTaHOBUTCS JIeT4e U
OKa3bIBAa€TCsl BO3MOKHBIM YBEIMYUTh MAacCy IIEPEBO3UMOTrO MOJIE3HOT0 Ipy3a.

CTONMOCTD JeTaIn

h=SLpIl, “4)

rae h - croumocts;



S - Iomank ceYeHus;
L - ;uiMHa HArpyY>KEHHOTO JIEMEHTA JISTAIIH;
p - yIelbHas TUIOTHOCTB;

]_[ - ICHa OCHOBBEI CIlJIaBa.

3aMeHMB S YaCTHBIM OT JICJICHUS HArpy3KH Ha jJeTaib P Ha mpo4HOCTh OCHOBHI (S= P/o,)
MOJIYYUM

h=PLpLL / oo . (5)
PaCCMOTpI/IM JABa BapuaHTa:

1. CpaBHI/IM CTOUMOCTD HU3IrOTOBJICHUSA ACTAJIM U3 MAaTCpHralia - 3STaJlOHAa U €ro 3aMCHUTCIIA
0oJee JIETKOro Hiu IIPpOYHOI'0, HO Ooiee A0pororo. B IIEPBOM CJIy4a€ KO BCEM XapaKTCPUCTUKAM
Marcpuraia ,I[O6aBI/IJ'II/I HHICKC 5, BO BTOPOM - 0e3 HHACKCA.

HpI/I 3aMCHC MaTcpHrajia CTOUMOCTb ACTAJIN ITOBBICUTCA HA Ah

Ah=PL[(pLl/ 0) — (p> L1 -/ 5 5)]. (6)

[IycTp CTOMMOCTH NEPEBO3KM OJHOIO KWJIOTpaMMa IIOJIE3HOTO Ipy3a 3a BECh IEPUOL
9KCILIyaTaluy 10 MOJIHOM aMopTH3anuyu MamuHbl paBHa C. Ee MOXKHO Taxke IIPEeICTaBUTh Kak
IIPOU3BEIEHNE CTOMMOCTH NEPEBO3KH | KT Ipy3a Ha 1 KM U Ha BECh I1yTh, IPOXOAMMBII MaIIMHON
3a Bpems dkcmuyarauuu. B BenumunHy C BXOAAT CTOMMOCTb CaMOW MaIllMHBI M 3aTpaThl Ha
AKCIUTyaTalMIo, BKJIIOYaloIIUe oOCIyXUBaHUE, TOIUIMBO, PEMOHT U T.A. 3aM€Ha 3TaJOHHOIO

MaTcpHralia Mmo3BOJIUT MEPEBCCTHU I[OHOJ'IHI/ITGJ'IBHBII\/’I rpys, 4TO COKpPATUT CTOUMOCTE IICPECBO3KU Ha
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Tornaa ycnoBreM SKOHOMHUYHOCTH 3aMEHBI MaTepHaa - 3TaJJOHa MaTePHAIIOM - 3aMEHUTENIEM
Oyner

F/C<1. 9)
Benuuuna F 3aBuCHT OT CBOMCTB MaTepHara.

Benuunna C- ot Tuma TPAHCIIOPTHOT'O yCTpOﬁCTBa.

2. Beibepem B KaduecTBe MaTepHaja - STaJlOHA JKEJIe30 U BBIICHUM LEIECO00Pa3HOCTh €ro
3amenbl Al, Tiu Be 11 TpaHCIOPTHBIX YCTPOMCTB.

Fe Al Ti Be

P, kr/ v 7,86 2,7 45 1,85



6 s, Mlla 200 80

LI, py6/kr 0,2 0,63
F 1 2,4
F/IC (C=5) - 0,48
F/C (C=10) - 0,24
F/C (C=100) - 0,24

300
2,15
1,1
0,22
0,11

0,11

500

210

24,5
4,9
2,45

0,24

Otnomenuto F / C =1 coOTBETCTBYET CTAIMOHAPHOMY YCTPOMCTRY, /Il KOTOPOTO 3aMEHSITh

JKeJe30 Apyroit ocHoBoi HeT cMbicaa. Bennuuna C = 5; 10; 100 cooTBETCTBYET OPUEHTHPOBOYHO

HAa3€MHOMY TpaHCIIOPTY, aBHALlUM WU KOCMHUYCCKHUM YCTpOfICTBaM. 3aMeHa JKeJIe3HBIX CINIAaBOB

AJITFOMHUHUCBBIMHA 3KOHOMHUYCCKH BIIOJIHC OIlpaBJdaHa IJIA aBToMoOmiIeii. OcoOeHHO aKTyaHLHOﬁ

OHa CTAHOBHUTCS B HACTOAIICEC BPEMS B CBA3U C YAOPOKAHUCM TOILJIIMBA. HpI/IMCHCHI/Ie TUTAHOBBIX

JeTraneu uenecoo6pa3Ho B CaMOJICTax, 0COOEHHO B CKOPOCTHBIX, a 6epI/IJ'IJ'II/I$I - B pPaKCTax.

W3BecTHO, uTO mepBas kabuHa A nosieta Ha JIyHy Obula M3roToBiI€HA U3 CIUIABOB OEpUILIUAL.
[punsiTas cxema pacueTra HE YYMTHIBACT 3aTPaThl HA U3TOTOBJICHHUE JCTalICi, KOTOpbIC s 11

u Be cymecreenno Bbie, yem aist Fe.lloatomy Benmuunst F / C ¢ yuetom TexHonoruu OyayT

3aMCTHO BBIIIC, YEM ITOKa3aHHBIC.



