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Heﬂb OCBOCHMA TUCHMIIVIMHBI. 1aTh CTYACHTAaM 3HAHUS O CTPOCHHUHM, (PU3UYECKUX, MEXaHU-
YECKUX U TEXHOJIOTMYECKHX CBOMCTBAaX METAJUIOB M CIUIABOB HEOOXOAMMBIC JUIsl TPAaBUIIBHOTO BBIOOpA
MaTepuaia, METOAA €ro ypOUYHEHUS U CHWKEHUS METaNIOEMKOCTH WM3ZENUs NPU OJHOBPEMEHHOM J0-
CTH)KCHHUH Han0oJIee BBICOKOW TEXHUKO-YKOHOMUYECKOH 2(P(HEKTUBHOCTH.

3aauy U3y4eHUs JUCLUIUINHBIL:

- U3y4YUTh 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYpPBl MaT€pHajoOB, CTPOCHUE U CBOMCTB MaTepH-
aJloB;

- CHOCOOBI TIOBBIIICHHUSI KOMIUIEKCA CBOMCTB MyTEM TEPMHUYECKOM M XUMHKO-TEPMUYECKOH 0Opa-
00TKOM.

Jucuumuiaa u3y4aercsi B COOTBETCTBUU C MPO(GECCHOHATBHBIMU CTaHAAPTAMHU:

- 24.083 CnenuaiucT-TerIo HEPreTUK aTOMHOM CTaHIIUU;

- 24.009 Cnenmanuct 1Mo ynpasieHHIO MPOEKTaMHU U MPOrpaMMaMu B 00JIaCTH MTPOU3BOICTBA JICK-
TPOSHEPTUU aTOMHBIMU 3JIEKTPOCTAHIIUSIMH.

Mecto rucunmiuabl B ctpykrype OOII BO

JIMCUMITIMHA ONHUpAaeTCs Ha COJACpKaHHE CICAYIOIIUX Y4YeOHBIX JAMCUUIUIMH: (U3UKa |
HEOpraHUYeCKasi XUMHUSI.

[Ipu ocBOGHHMHU JaHHOM TUCHHUIUIMHBI CTYJICHT CMOXET YaCTUYHO MPOJAEMOHCTPHPOBATH TPYIOBBIC
GyHKIMY:

- A/01.6 TexHuueckass NOJJIEPKKA HKCIUTyaTallid OOOpPYIOBAaHHUS, TEXHOJOTHYECKUX CHCTEM,
TpyOompoBoa0B ropsueii Boabl u napa (I1C 24.083);

-A/02.6 ~ AHamu3  TEXHHYECKOTO  COCTOSHHUS  TEIUIOMEXaHHMYECKOro  000OpyaOBaHHMA,
TEXHOJIOTHYECKUX cucTeM u TpydornpoBoioB (I1C 24.083);

- A/02.6 Opranuzanus pa0boT 1o HanpapieHuo aestensHoctd npoekra (I1C 24.009).

Kommnerenuun o0yuarwierocsi, gopmupyemMbie B pe3yjbTaTe 0CBOCHUS IMCIH-

IJINHBbI
B nporecce ocBoeHMS TaHHOW TUCHUIIIMHEI Y CTYAeHTa (OPMHUPYIOTCS CIAEAYIONINE KOMITETCHITUH:

YHUBEPCAIbHBIC
Konx xommie- | HaumeHoBaHnE KOM-
NHaukaTopbl JOCTHXKEHUS! KOMITETEHIIMU
TEHIIUU METSHIIUU
YK-1 Crnocoben ocy- | 3-YK-1 3unars: Meroauku cOopa 1 00paboTKH HHPOPMAIUH; aK-

IIECTBIATh  IOMCK, | TyalbHbIE POCCUIICKUE U 3apyOexHbIe ICTOYHUKU HH(POPMALIUY B
KPUTHYECKHI aHanmu3 | chepe mpoecCHOHaTbHON e TeIFHOCTH; METOJI CHCTEMHOTO

U CUHTe3 uHpOpMa- | aHAJIK3A.

U, NpUMEHATh cu-| Y-YK-1 YMmeTh: npuMeHsTs METOUKHY MOoKCKa, cOopa 1 obpa-

CTEMHBII noaxo/1 | 00TKM MH(POPMAIUH; OCYLIECTBISTh KPUTUYECKUI aHAIIU3 U CUH-
i1 pCHICHUA  II0-| TE3 I/IH(i)OpMaHI/II/I, HO.]'Iy‘I@HHOfI U3 pa3HbIX UCTOYHHUKOB.
cTaBiieHHbIX 3a1a4. | B-YK-1 Bnaners: merogamu noucka, coopa u oOpabOTKH, KpHU-

TAYECKOTO aHajdn3a W CHHTEe3a WH(OOpPMAIMU; METOJMKON CH-
CTEMHOTO TIOJIXOJ a JIJIsl PEIICHUS MMOCTABIEHHBIX 3a/1a4.

O6menpodeccrnoHanpHbIE

Kox xomre- Haumenosanue
WHaukaTopbl JOCTUKEHUS KOMIIETEHIIMN
TEHIUU KOMIETEHIINH
OIIK-5 Cnocoben  yuuthl- | 3-OIIK-5 3HaTh: cBOICTBA, XapaKTEPUCTUKU U KOHCTPYKTHBHbBIE

BaTh CBOWCTBAa KOH- | OCOOCHHOCTH Y3JIOB 3JIEKTPOOOOPYAOBAHUS

CTpYKIMOHHBIX Ma- | Y-OIIK-5 YMeTs: 000CHOBATh U UCIIOIB30BAaTh TUIIOBBIC PEIIIe-
TEpUAJIOB B TEIUIO- | HHS TPH BBIOOPE IEKTPOOOOPYIOBAHMS

TexHudyeckux pac- | B-OIIK-5 Bnagers: HaBbIKaMu pacyeTOB MAPaMETPOB U PEKHUMOB
YeTax C y4yeToM JAH- | 00bEeKTOB MpodhecCHOHaNbHOM IeATEeNbHOCTH U METOAAMHU
HaMUYECKUX U Tel- | aHalu3a MPUYUH HapyLIECHUS UCIIPAaBHOCTH 000PYAOBAHUS
JIOBBIX HArpy30K




npodeccuoHaIbHbIE

3amaun npodec-
CHUOHAJIBHOH Jes-

O0BexT win 001aCTh

Kon 1 Haume-
HOBaHHE KOM-

I/IHI[I/IKaTopBI JOCTHIXCHHUA KOMIICTCH-

€KTUPOBAHUS

HBIX JJIEKTPOCTAHLIHM,
a Takke JApyroe Ten-
JIOMEeXaHu4ecKoe 000-
pYyJIOBaHUE COTIIACHO
npohecCHOHATBLHOM
JesATeTbHOCTH; HOpMa-
TUBHO-TEXHUYECKAS
JIOKYMEHTAIIUS U CH-
CTEMBbI CTaH/IapTU3a-
MU, CUCTEMBI J1a-
THOCTHKHU M aBTOMATH-
3UPOBAHHOTO YIIPAB-
JICHUS TEXHOJIOTHYe-
CKHMHU TIPOLIECCAMU B
TEIJIODHEPTETUKE

XOJHBIX JaH-
HBIX JJIs IIPO-
€KTUPOBaHUs
HEProoObEK-
TOB U UX 3JIe-
MEHTOB B COOT-
BETCTBUU C
HOPMAaTUBHOMN
JIOKyMEHTAIH-
en

teapHoCTH (3I1]]) SHAHA METCHUUHU o

CO6op u ananus Tennossie u atomusie | [1IK -1 Crioco- | 3-1IK-1 3Hatsb:

nH(OPMAIIHOH- DJIEKTPUYECKUE CTaH- | OCH y4acTBO- | IOKyMEHTHI M CTaHIApThl OPTaHU3AIHH
HBIX UCXOTHBIX [[UU, PEAKTOPHI ¥ I1a- | BaTh B cCOOpe M | B OOJIACTH TMPOCKTHOW JCSITEIbHOCTH,
JAHHBIX JUIS TIPO- | POTCHEPATOPBI aTOM- | aHAIU3E UC- MPUHIUIBL pabOTHl JKCILTyaTUPYEMOTO

o0opynoBaHus, TPyOOIPOBOMAOB M TEX-
HOJIOTUYECKUX CHUCTEM Typ6I/IHHOFO OT-
JCIICHUS

V-TIK-1 Ymetb: paborats ¢ mHPOpMa-
IIMOHHBIM TPOCTPAHCTBOM Ha CepBEpe
(BeO-cepBepe) opraHu3aluy Il XpaHe-
HUS, 0OMEHA U COBMECTHOI'O HCIIOJIb30-
BaHM HHOOPMAITHH [0 TIPOEKTY
B-11K-1 Binaners:

METOAUKAMHU COCTaBJICHUA OOKYMCHTAa-
MU C ONHUCaHWeM o0bema padoT Mo
HAIMpaBJICHUIO IPOCKTA; METOJaMH KOH-
TPOJIS KJIFOYEBBIX IMOKazarene 3ddek-
TUBHOCTHU M Ka4CCTBA IIO HAIIPABJICHUIO
IPOCKTA

3anaum BOCIIUTAHUS, PCATU3YEMBIC B paMKaX OCBOCHUSA TUCIHUAIIJIMHBI
B npornecce ocBoeHMS TAHHOW TUCHHUIUIMHBI PEATTM3YIOTCS CIEAYIOIINE 3a1a491 BOCIIUTAHHUS:

Co3nanme
. Bogiieuenune B pazHo-
Hanpasg.ie- ycJ10BMii, Hcnonb3oBanue BOCIUTATEIbHOIO M0-
IUVIAHOBYI0 BHEY4eOHYI0
HHUe/uean | obecneyuBa- TeHUHMAJIA y4eOHbIX JUCIUILINH
AeATeJbHOCTh
IOLIMX
IIpodeccu- | - popmuposa- | McnonszoBanue BocnuraTenbHOro noteH- | 1.Opranuszanus Hay4HoO-
OHAJILHOE M | HUE KYJIbTYphl | I[MaJla AUCUUILIUH NPOodeCCHOHATBLHOTO MPaKTUYECKUX KOH(e-
TPYAOBOE | UCCIIEAOBa- MoayJs i (POPMHUPOBAHUS MHKEHEPHOT'O | PEHIMI U BCTPEY C Be-
BOCIIMTA- | TEILCKOW U MBIIIJIEHUS] U HHKEHEPHOH KYJIbTYphI 3a OYIMIMMHU ClIeHUaTCTaMu
HHUe MHXEHEPHOU CUET MIPAKTHUUECKUX CTYACHUYECKUX HCClie- | MPeANpUsTUil ropoja u
NeSITeIbHOCTH | JIOBAaHUN COBPEMEHHBIX IIPOU3BOJICTBEH- BEeTE€paHaMU aTOMHOM OT-
(B16) HBIX CHCTEM; IPOEKTHOU IEATEIbHOCTH paciu.

CTYJIEHTOB TI0 pa3padOTKe U ONTUMHU3AIIH
TEXHOJIOTHYECCKHUX CUCTEM, CBSI3aHHOM C
PEIICHUEM PECATBHBIX ITPOU3BOJACTBCHHBIX
3aJ1a4; MPOXO0XKJIEHUS Yepe3 pa3HooOpas-
HBIC UT'POBBIC, TBOPUYCCKHUCE, q)eCTI/IBaJ'II)HBIe
(dhopmbl, TpeOyrolue aHaIM3a CI0KHOTO
O6T)CKTa, IIOCTAHOBKHU OTHOCHUTECIIBHO HET'O
npeoOpa3oBaTeNbHbBIX 3a7a4 IS UX ONTH-
MaJbHOTO PEIICHUS.

2. Opranuzanus 1 npo-
BEJICHUE MTPEAMETHBIX
OJINMITHA/T U YY9aCTHE B
KOHKypcax mpodeccruo-
HaJIbHOT'O MacTepCTBa.
3.VyacTtne B eKeroJHbIX
aKIMSIX CTYICHUYECKHUX
CTPOUTETBHBIX OTPSIIOB

CrpykTrypa u coaep:kanue y4eOHO JUCUUIINHBI
JucnurniayuHa mpenomaeTcs CTyAeHTaM B 4-O0M CeMecTpe, 00Imas TPyI0eMKOCTh JUCITUTIIIUHBI CO-
craBigeT 4 3adeTHbIe equHUIEI, 144 ak. yaca.



KaJsiennapubiii miian

o Bupl yueOHOM nesaTeTbHOCTH Eiifc; ’E S
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1 2 3 4 5 6 7 8 9 10
BxonHoW KOHTPOJIb BK
1 | Beenenue. Conepxanue kypca. Ile-| 15 1 2 2 15
peueHb JsmtepaTypbl. CrpoeHue
CBOMCTBA YUCTBHIX MeTALIOB. Pa3pl U
CTPYKTypa B METAIJIMUECKUX CIUIaBAX.
1 [Tonsitre 0 dasze u cTpyKType.
2 | Iloctpoenue u Ha3HavyeHue quarpamm | 11 1 - - 12 25
COCTOSIHHSI CILJIABOB. KJI1
3 | Kemezo m cmnaBel Ha ero ocHome.| 11 1 - - 15
KommonenTtsl u (asel B cucreme xe-
JI€30-YTIIEPO/I.
4 | IInactuueckas aedopmanus, pekpu-| 10 - - - 12
CTaJUIM3alMs W MEXaHHYECKUE CBOW-
CTBa METAJUIOB U CIUIABOB.
5 | OOume moynokeHus: TepMuyecKoit 06-| 13 1 2 - 10
pabotku ctanmu. OCHOBHBIE BHJBI
TEPMUYECKOI 00pabOTKH.
6 | Xumuko-TepMHuuecKas oOpabotka| 11 1 - - 15
2 CTamu. YCJIOBUS HEOOXOAMMBIE JUIs
NpOTEKaHUs  Tpolecca  XUMHUKO-
TEPMUYECKOI 00pabOTKH. KJI2
7 | BausHue nerupyromux sneMeHToB Ha| 11 1 - 15

CTPYKTYpY, HPpOIECChl IpPEeBpalCHHs
U TEXHOJIOTHUIO TEePMHUYECKOW obOpa-
OOTKH CTaJIH.

8 | TpeboBanus, npeabsBiIsieMble K KOH-| 15 - - 4 15 25
CTPYKIIMOHHBIM M HWHCTPYMEHTaJb-
HBIM CTaJsM. BiusiHHE Terupyromux
AJIEMEHTOB Ha CTPYKTYpy M MeEXaHU-
YECKUE CBOMCTBA.

9 | TpeboBanusi, mpenbsBisemble k| 11 - - - 10
[[BETHBIM METajslaM U CIulaBaMm. Bru-
SHUE JIETUPYIOIIMX 3JEMEHTOB Ha
CTPYKTYPY M MEXaHUYECKHE CBOWCTBA.
CoOecenoBanue 1o KOHTPOJIbHOI padoTe KP
Bua npomekyTouHoii aTTecTanumn 108 6 4 6 | 119/9] 9 50
* - COKpaleHHOe HauMEHOBaHHEe (POPMbI KOHTPOJIS

** - cyMMa MakCHMaJIbHBIX 0a/UI0B JOHKHA OBITH paBHa 100 3a cemecTp, BKIIOYAst 3a4eT U (MJIH ) dK3aMeH
CokpalieHHOe HAaUMEHOBaHHE (DOPM TEKYIIEro KOHTPOJISL U aTTECTALlUU Pa3/IeNIOB:

O6o3HaueHnue IlotHOE HaIMeHOBaHHe
KJI KomokBuym

2 DK3aMeH

BK BxoaHOH KOHTPOJIb

Coaep:xaHue JJeKIIHOHHOI0 Kypca



Tema sexknun. Bonnpocel, orpadaTbiBaeMble Ha JEKIUA

Bcero
4acoB

YueoHo-
MeTOIuYEecKoe
odecmeyeHue

1

3

Beenenne. OCHOBBI MaTEpUAIOBEICHUS U COJEPKAHKUE Kypca.

Ilepeuens nutepaTypsl. CTpo€HHE U CBOMCTBA YMCTHIX METALUIOB. MeTaisl
U NEepUOJUYEcKasl CUCTEMa 3JIEMEHTOB. ATOMHO-KPUCTAJUIMUECKOE CTpOE-
Hue MeTauioB. OCHOBHBIE THUIIBI KPUCTAIMYECKUX peleTok. OCHOBHBIE
XapaKTEPUCTUKH KPUCTAINIMYECKUX DPELIETOK. BBl HECOBEPLICHCTB KpU-
CTAJUIMYECKOTO CTPOCHUS METAIJIOB, MOJUMOPGHU3M aHU30Tponusi. Makpo-

Y MUKPOCTPYKTYpA.

[1-7]

da3bl U CTPYKTYPaA B METAUIHYECKHUX CILJIABaX.

[Tonstue o daze u crpykrype. TBepable pacTBOPHI 3aMEIICHHUS U BHEIpE-
Hus. XuMuyeckue coenuuenus. Mexanudeckue cmecu. CTpykTypa cIuia-
BOB. Jlnarpammel pazoBoro pasHoBecus. [IpaBmiio ¢a3. [IpaBuio oTpe3kos.

[1-7]

ILnacTnyeckas negpopmanus.

@dusnueckas CymHOCTh IJIACTUYECKOH edopMannu, peKpUCTALTU3aAUsI U
MEXaHUYECKHE CBOWCTBA METAIOB M CIUIABOB. YTpyras M IJIacTUYecKas
nedopmarusi. CTpoeHHE IUIACTHYECKH J1e(OPMUPOBAHHBIX METAUIOB U
CILJIABOB.

[1-7]

OcCHOBHBIE THIIBI JHATPAMM COCTOSIHHS CIVIABOB.

IlocTpoeHne W Ha3HadyeHHE AUArpaMM COCTOSIHUS CIUIABOB. JlMarpammel
CIJIAaBOB OOpPAa3yIOIIMX HEOTPaHWYECHHBIC TBEPHbIE PACTBOPHI, OTPAHUYCH-
HBIE TBEPABIE paCTBOPBIL. JluarpaMMbl COCTOSIHHS CILUIABOB, KOMIIOHEHTBI KO-
TOPBIX HMEIOT NOJIMMOP(HBIE TPEBPAIICHHSL.

[1-7]

7/KeJie30 u criaBbI Ha ero OCHOBe.

KoMmmoneHnTsl 1 ¢a3bl B cUCTEME KeNe30-yriaepoa: GeppuT, ayCTeHUT, Iie-
MEHTHUT, Xujakas ¢aza. MexaHnuecKue CMeCH: TEpIIUT, JIeAeOypHUT: IBTEK-
THKa, dBTeKTOMA. Kpucramimn3anus CIijiaBoB kelie30-11eMeHTUT. Da3oBbie U
CTPYKTYpHBIC U3BMEHEHUS B CIIJIAaBaX JKEJI€30-1IIEMEHTHUT.

[1-7]

OO0urue MoJI0:KeHUs1 TEPMUYECKOH 00padOTKM CTAJIM.

OcHOBHBIE BHJIBI TEPMUUYECKONU 00paboTKu. Teopusi TepMUIECKOil 00padoT-
ku cranu. Pa3oBble MPEBpalICHUs B CIjIaBax kene3a. [IpeBpamienue ¢ep-
PUTHO-KapOMIHOM CTPYKTYpbl B ayCTEHHUT Npu Harpese. /uarpamma uso-
TEPMUYECKOTO pacriaja ayCTCHHTA.

[1-7]

XHMMHKO-TepMHUYecKas 00padoTKa cTaju.

VYcnoBus HeoOXoauMBble Ui MPOTEKaHUs Mpolecca XUMHUKO-TEPMUUYECKON
o0paboTku. llemeHTaIusl CTANbHBIX W3CINNA: Ha3HA4YeHHE, CIOCOOBI, pe-
xuMbl. Tepmudeckas 00paboTKa 1Mocie eMeHTaIH.

[1-7]

Jlernpymoumme cTajau U CIJIABbI.

Bnusinue nerupyrommx 3J€MEHTOB Ha CTPYKTYpY, NMPOIIECCHl MpEeBpalleHus
U TEXHOJIOTHIO TepMHueckoit o0padoTku ctanu. [Ipuunnel BBenenus. O6pa-
30BaHUeE U NMpeBpallleHre ayCTeHUTA B JJETHPOBAHHOM CTaJIN.

[1-7]

KoHCTpYyKIIMOHHBIE CTAJIN U CILIABBI.

TpeboBanusi, npeabsABIsieMble K KOHCTPYKIIMOHHBIM CTaJIAM. BnusiHue ne-
TUPYIOIIKUX 3JEMEHTOB Ha CTPYKTYpy M MeXaHW4YecKue cBoiicTBa. BriOop
MapKu CTaJld JUIsd U3EIUN ONPENEICHHOIO Ha3HAYEHUS B 3aBUCUMOCTH OT
YCIIOBUI HATPY>KECHUS U CCUCHUS.

[1-7]

IlepeyeHb NPAKTHYECKUX 3AHATHI

Tema s1aGopaTopHoro 3ansaTus. Bonpocsl, orpadarbsiBaeMble Ha J1abopa-
TOPHOM 3aHSTHH

Bcero
JacoB

Yyeono-
MeTOAHYEeCKOoe
obecneueHue




1

H3y4yenue 3aBHCUMOCTH MEXKAY CTPYKTYPOl U

CBOICTBAMM YyI'yHA.

N3yyenue cTpyKTyphl pa3HbIX BUJOB YYI'YHOB M YCTaHOBJICHUE B3aUMOCBSI3HU
MEXKJY MUKPOCTPYKTYPOH U CBOMCTBAMH.

11

MapkupoBKa 3JIEKTPOTEXHMYECKHX U KOHCTPYKIMOHHBIX MaTepHAaJIOB.
[IpumeHeHne CTyAeHTaMu 3HaHUM, NOJYYEHHBIX IIPU U3YUYEHUHU TEOpeTUye-
CKOH 4acTu Kypca, K MPAaKTUYECKOMY PELICHHUIO 3a/1ad 10 03HAaKOMJICHUIO C
NPUHATOW OTEYECTBEHHON KiIacCH(pUKAIMEed M 0003HAYEHUSMH METalIOB,
CILUTaBOB, TIPOBOJIOB, Kabenel U HayduThCs pacuupoBBIBATh 3TH 0003HAYE-
HUSL.

13

IlepeyeHb J1a00pPaTOPHBIX 3AHATHIA

Tema s1a6opaTopHoro 3anaTus. Bonpocsl, orpadarbiBaemble Ha J1a00-
PAaTOPHOM 3aHSTUH

Bcero
JaCcoB

YueoHo-
MeToanYe-
cKoe o0ec-

neyeHue

1

N

3

Mertannorpadguyeckuii MeTox HCCJIeJ0BAHUA METAJLI0B U CILIABOB.
MukpoaHanus, ONpEeAeNICHHE CTPYKTYPbl METAUIOB C IIOMOIIBID MHKPO-
cKona

3amaHus 11 caMOCTOSITEJIbHOM Pa0O0ThI CTYICHTOB

Bonpocsl 11 caMOCTOATEIbHOI0 U3y4YeHHs (3aJaHus)

Bcero
JacoB

YuyeoHo-
MeTOoAnYecKoe
odecrmeyeHue

1

3

ITpouecc kpucrannuzanuu. [InaBnenne meramioB. MexaHU3M KpH-
craymm3anuu. JlenaputHas crpykrypa. Ilponeccsl 3apoxnaeHus u
pocTa KpHUCTaUIoB. BiausHue npuMecell 1 HECOBEPILEHCTB Ha IIPO-
nece kpucramumzanuo. Moaudunuposanue. CTpoeHue MeTauinye-
CKOT'O CJIUTKA.

15

[1-7]

I[I/Ial"paMMLI COCTOsAHHA CIIJIIaBOB o6pa3y}011114x XUMHUYCCKHUE COCOoU-
HCHHA. Hpoueccm IMMPOTCKAOIIUEC NIPU KPHUCTAJIIN3AalUH. KpI/ITI/I‘{e-
CKHEC TOYKU JUarpamMm COCTOSAHUA. JInnaus JIMKBUAYC, COJIUAYC. Hpe—
AcJIbHad PaCTBOPUMOCTD. OBTEKTHKA. KpI/IBBIC OXJTAXKIACHUA YUCTBIX
METaJI0B. 3aBHCUMOCTb CBOMCTB CILIABOB OT HX CTPOCHUA U XUMU-
YCCKOIro cocCcrana.

12

[1-7]

HaKJ'IeH, BO3BpaT, pCKpUCTAJIM3allUA. XOJ'IOI[HB.}I, ropssyas I[C(i)Op-
Maluu. O61ua;1 XAPaAKTCPUCTHKA MCXAHUYCCKUX CBOICTB METaJLJIOB.

15

[1-7]

IlonsiTHe 0 nuarpaMmax COCTOSIHUS TPOMHBIX cIiuiaBoB. IIpespare-
HUA B TPOMHBIX cIuiaBax. Paspymenue meramios. HopmainbHble, Ka-
caTelbHBIE HalpsbKeHUs. PacraruBaromnue M CoKMMarolue Hamps-
xeHus. CBEepXIUIACTUYHOCTh METAJJIOB M CIUIABOB: CTPYKTYpHas,
cyOKkpuTHUecKas. XpyIlnKoe M BsI3Koe paspylieHue. TpaHCKpHcTa-
JIUYECKOE U MHTEPKPUCTAIMYECKOE paspylieHue. Xpynkui U Bs3-
KAW M3JI0MBI. BiusiHMe HarpeBa Ha CTPYKTYpy M CBoiicTBa nedop-
MHUPOBAaHHOTO MeTayula. MeXaHMYeCKHe CBOMCTBA, ONpEIesieMbIe
IIPU JUHAMUYECKHUX MCIBITAHUAX. MeXaHu4eCKUe CBOMCTBA IIPH I1e-
PEMEHHBIX HAarpy3kax W3HAllMBaHUE METAJUIOB. M3HOCOCTOMKOCTS.
Buas! nsnammuBanuii. Ilytu noBblieHus: NpOYHOCTH METALUIOB. Bu-
JIbl YIPOYHEHUH.

12

[1-7]

Knaccugukaius criaBoB: ctajib M 4yryH. BausiHue yriepoaa u no-

10

[1-7]




CTOSIHHBIX (TEXHOJIOTMYECKUX) MpUMeceil Ha cBoicTBa cranu. Uy-
ryH. Knaccudukanuss ayryHoB mo ¢opme BKIIOUEHUH Trpaduta u
CTPOEHUIO METAININYECKOH OCHOBBI. CBOMCTBA M MapKHUPOBKA CEPBIX
YyryHOB. BBICOKOIIpOYHBIN M KOBKHE YYI'YHbI, UX COCTaB, CBOMCTBA,
MapkupoBka. [IpumeHeHne 4yryHoB.

Hopmanu3zaius cramu. 3akanka craan. OXJIaxIaroliue cpefa s 15 [1-7]
3aKaJKu: BUJbI, BOJHBIE PaCTBOPHI, Macia, pacIulaBbl COJEH, IIEI0-
yeld u MetauioB. lIpokanmBaeMoCTh M 3aKalMBaEMOCTh CTallU.
CBs3p MEXIYy NPOKAIMBAEMOCTBIO U KPUTHUYECKONH CKOPOCTBIO 3a-
KAJIKH, KpUTUYECKUN TUaMeTP.

PazHoBumHOCTH cIOCOOOB 3aKaJKH: MPEPHIBUCTAs 3aKajlKa, 3aKaiKa
C CaMOOTILYCKOM, CTyI€HYaTasl 3aKajka, U30TepMHUYECKas 3aKajKa.
O6paboTka cramu X010A0M. BO3HHKHOBEHHE BHYTPEHHUX HaIps-
xeHud. 3akanounele aedektsl . OTmycK: HU3KOTEMIIEPaTypHBIH,
CpEeIHETEMIIEPAaTypHbIM, BBICOKOTEMIIEpaTypHbIil. IloBepxHOCTHAs
3aKaJKa.

XUMHUKO-TepMUYecKas 00paboTka cramu. YciIoBHS HEOOXOIUMBIE 15 [1-7]
JUTS IPOTEKaHMS MpoIecca XUMUKO-TepMUYecKor 00paboTku. Hut-
pouieMeHTalus. A30TUPOBAHUE CTAJIBbHBIX M3JEIUM, Ha3HAUEHUE U
pexumbl. CBolcTBa a30TUPOBaHHBIX u3aenuil. lluanuposanue, bo-
pupoBanue. CununupoBanue. CymHOCTs nporeccoB. Temmeparyp-
HBIC YCJIIOBUS M Hachlmaromue cpeabl. Juddy3nonHoe HachleHne
MeTajlJlaMHM;  XpOMHpOBaHHe, anuThupoBaHue. I[loBepxHOCTHOE
ynpouHenue. Crnocoos! ynpounenus. Haknen. 3menenue skcmy-
aTallMOHHBIX XapaKTEPUCTHUK IOCJIEe HAKJIETIA.

BnusiHue nerupyrommx 3JIEMEHTOB Ha KMHETHUKY M XapakTep H30- 15 [1-7]
TEPMHUYECKOTO MPEBPAIICHUS] ayCTEHUTA B TMEPIUTHOM, MPOMEXKY-
TOYHOU U MapTEHCUTHBIX oOnacTsax. Kinaccudukarus serupoBaHHON
CTaJId TI0O PaBHOBECHOM CTPYKTYype, IO CTPYKTYpe IOCie OXJIaxJie-
HUS Ha BO3JyX€, I10 COCTaBy, 110 Ha3HAYeHHUI0. MapKUpOBKa JIETUPO-
BAHHOW CTaJIU

CrpoutenbHble HHU3KOJETHPOBAHHBIE CTalM. ApMAaTypHbBIE CTaJH. 10 [1-7]
KoHCTpyKIIMOHHBIE IIEMEHTYEeMbIE JIETUPOBAaHHBIE CTAIU. YITy4lllae-
MbI€ JIETUPOBaHHbIE cTaidu. BpiOOp yimydniaemMoil ctainu B 3aBUCHMO-
CTH OT YCJIOBUI HarpyxeHus, TpeOyeMol TpPOYHOCTH U CEUECHUS
uznienuil. PeccopHo-npyxunnsle cranu. Knaccuduxamnus peccopHo-
MPYKUHHOM CTAJIA IO YPOBHIO IPOYHOCTH. ABTOMATHBIE CTaJIU.
[INaprKONOIMIMITHUKOBBIE CTAJIH.

Oobpa3oBaTe/ibHbIE TEXHOJIOTHHI

Peanuzanus ocBoeHUs JaHHOW TUCIMILIMHBI 00ECIIeYBaeTCsl JOCTYIIOM KaXKA0ro o0yJaromerocs K
6a3aM JaHHBIX U OMOIMOTEYHBIM (hOoHJIAM, (POPMUPYEMBIM IO MOJIHOMY MEPEUYHIO AUCHUIUIMH (MOJTyJIei)
OCHOBHOM oOpazoBarenbHO nporpamMmbl. B BUTU nelicTByeT KOMIBbIOTEpHBIE KJIACChl, B KOTOPBIX MPO-
BOJSTCS 3aHATHS MO Pa3IMYHBIM TUCLUIUIMHAM HampasieHus «TermosHepreTuka M TEIUIOTEXHUKA», B
TOM YHCIIE€ M KJIacChl 00ecreueHbl JOCTYIOM K ceTH MHTepHeT Al caMOCTOSATENIbHONW MOATOTOBKH CTY-
neHtoB. Ha kadenpe nmeercss KOMIIBIOTEPHI C BO3MOXKHOCTBIO pabOThI B CIIEIUANIBHBIX MPOrpaMMax U J0-
CTyNa K COBPEMEHHBIM MPO(pEeCCHOHATBHBIM 0a3aM TaHHBIX, HMH(POPMALIMOHHBIM CIIPABOYHBIM U ITOUCKO-
BBIM CHCTEMaM, K TaKUM Kak 0a3a JaHHBIX IEPUOJUUECKUX U3IaHUMH.

[TpoBoasTCSI MHTEPAKTHBHBIC Yachl B TEUCHUH Y4e€OHOM Harpy3ku 1o AaHHOW nucuuruiuHe. J{is at-
TeCTaluu 00y4aroImuXcs, IMEIOTCS 0a3bl OLEHOYHBIX CPEJICTB MO JUCLUUIUIMHE, B COOTBETCTBHH C yTBEP-
KJIEHHBIMU Y4EOHBIM IUTAHOM M paboueil mporpamMMmol, BKIIOYAIONIUE CPEJCTBA MOATAHOTO KOHTPOJIS
dopMHpOBaHUS KOMIETEHUUH (TEKYIIMH KOHTPOJIb YCIIEBAEMOCTH M MPOMEXKYTOYHAs aTTecTalus),
BKJTIOYAIOIIME: BOIIPOCHI JJIsi CAMOIPOBEPKH, BOMIPOCHI U 3aJaHUs JJIi CAMOCTOSITENIbHON paboThl, pede-



paThbl WJIN JOKJIAAbI IO TECMAaM, BOIIPOCHI K 3K3aMCHY, TCCThI IJISI KOHTPOJIA 3HAHHUH.

q)OHIl OLCHOYHbIX CPEACTB

@DoH/1 OLICHOYHBIX CPEICTB IO JUCHHUILIMHE 00ECIEUMBACT MPOBEPKY OCBOCHUS IUIAHUPYEMBIX pe-
3yJIbTATOB O0Y4YeHHUs (KOMIETEHUIUH U UX WHAMKATOPOB) MOCPEICTBOM MEPOIPHITUN TEKYIIETro, pyoek-
HOI'0 U MPOMEIKYTOYHOI'O KOHTPOJIA MO JUCHUILINHE.

CBsi3b MeXIy (pOpMUPYEMBIMH KOMITETCHIMAMU U (JOPMaMU KOHTPOJISL KX OCBOCHHS MPEICTaBICHA
B CJIeyIOIIeHd TabmuIe:

Kona n nammenoBanme
WHIUKATOPA JOCTUKECHUS
KOMIICTEHITH I

BXoJ1HOW KOHTPOJIb

Haumenosanue
OIICHOYHOTO CPEJICTBA

No HanmeHnoBanue KOHTPOIUPYEMBIX
/T pasnesnoB (Tembl)

Bomnpockl BXOgQHOTO KOH-
TpoJ1si (MMCbMEHHO)
ATTrecranus pas3ienoB, TEKYIUNA KOHTPOJIb YCIIEBAEMOCTH

1 BxoaHoW KOHTPOJIb

2 CCHTJ}I);/;cgng 1 Qa3pl METAUTUIECKUX 3-YK];§;’<3’K-1, KomtokBiym (IIHChMEHHO)
3 OCHOBBI TEPMUYECKON 00PAOOTKH. 3-YK-1, YV-VK-1, KommokBuym (TuchMEHHO)

JlernpoBaHHbBIE CTAJIA U CIUIABBI, KX B-VYK-1, 3-OIIK-5, V-

MIPUMEHEHUE. OIIK-5, B-OIIK-5

3-IIK-1, V- TIK-1,
B-TTK-1.
[IpomMexxyTouHas aTTecTauus
4 DK3aMeH VK-1, IIK-1, OIIK-5 Bonpocet k ok3ameny
(mucEMEHHO)

O1ieHOYHBIC CPEJICTBA JIJIST BXOJHOTO KOHTPOJIS TPECTABISIOT COOO0H BOMPOCHI, KOTOPBIC 33JJAal0TCS CTY-
JIEHTaM B MMUCbMEHHOU (opme.

B kauecTBe OIEHOYHOTO CPEICTBA TEKYHIETO KOHTPOJIS MCTOIB3YIOTCS YCTHBIM M MUCHBMEHHBIA OIMPOC,
TECTHUPOBAHUE.

B kadecTBe OIeHOYHOTO CpEACTBA ATTECTAIIUH Pa3Jielia UCTIOIb3YIOTCS TECThI, HTOrOBast KOHTPOJIbHAS pa-
6ora.

JIJ1st MPOMEXKYTOYHOM aTTECTAIMH MPETYCMOTPEHBI 3K3aMEHAIMOHHBIE BOIIPOCHI.

[To uroram 0OydeHUs BBICTABIISIETCS SK3aMEH.

IlepeyeHb BONIPOCOB BXOAHOI'0 KOHTPOJISA:

1. Yem amopdHBIE TBEpIBIC TENa OTIIMYAOTCS OT KPUCTAUITMUECKUX TBEpAbIX Ten? [IpuBenure mpumepsl
aMOp(HBIX Tel.

2. B kakoM arperaTHOM COCTOSIHUM MOTYT HaXOJUTbhCS BEIIECTB?

3. Ilepeunciute CBOMCTBA METAJLIOB.

4. Ilepeunciaure CBOMCTBA HEMETAJLIIOB.

5. Kakue THITBI KPUCTAJUTMIECKUX PEIICTOK BHI 3HAETE?

Bomnpocsl k pazmeny Ne 1

1) ATOMHO-KPHCTAUTHYECKOE CTPOCHUE METAJIIOB.

2) Kpucrannmsanus MeTauioB.

3) TlomumopdusM METaIOB.

4)  JleeKThl KPUCTAILTMYECKOTO CTPOCHUSI.

5) Merauinyeckue CIlaBbl.

6) Medopmarus u ec BHIBL.

7) JlnarpaMMbl COCTOSIHHSI IBOWHBIX CILJIABOB.

9) IlpaBuno ¢as.

10) Cas3b MeX/1y CBOMCTBaMH CIUIABOB M THIIOM JHArpaMMbI COCTOsHUS (mpaBmiio KypHakoBa)



11) duarpamma «Keneso - yriepoa». XKene3oyrnepoaucTsie CIIaBbl; XapaKTepUCTUKAa KOMIIOHEHTOB, (a3
U CTPYKTYP.

12) JInarpamma cOCTOSIHUS CIIJIaBOB JKEJIE30-1EMEHTHT.

13) CTpyKTypHI CTaj]el 1 YyTyHOB.

Bonpocs! k pa3aeny 2

1) Ionsitre o TepMuveckoil 00pabOTKe CIIABOB.

2) AuarpamMma U30T€pMHUUECKOTO pacriaja ayCTeHUTA.
3) OTxur 1 HopManu3alus CTaJleH.

4) 3akanka cTayiu.

5) OTnyck cTajiu U ero pa3HOBUIHOCTH.

6) Tepmomexanuveckasi 00OpaboTKa.

7) XumMuko-TepMuieckasi oopadoTka.

8) JlerupoBanusie cranu (BiausHue JI9).

9) Knaccuduxanust 1 MapKupOBKa JETHPOBAHHBIX CTAJIEH.
10) KoHcTpyKLIMOHHBIE CTAJIH.

11) HcTpyMeHTalIbHBIE CTAIH U CILIABBI.

12) Cranu crienuaibHOTO Ha3HAYCHUSI.

13) Menab 1 MeIHBIE CILIaBHI.

14) AnoMUHNEBbIE U MarHUEBBIE CILIABHI.

15) Marnuii u ero cruiaBbl.

16) Turan u ero cIuiaBbl.

17) CoctaB u xinaccupuKaus miacTMacc.

18) TepmoriacTUYHBIE MIACTMACCHI.

19) TepmopeakTUBHBIE [1JIACTMACCHI.

20) Pe3una u pe3uHONO100HBIE MaTEPUAITHI.

21) Ctpoenue, kiaccuuKaliys U CBOMCTBA MOJIUMEPOB.
22) KoMno3u1MOHHbIE MaTepUaIbl, KJIACCU(PHUKALUSA U METObI OTyYSHHUSI.

IIpu 3a04Hoii dopme 00ydyeHHsI B KauecTBe OLEHOYHOI'0 CPeICTBA aTTeCTAlMM pa3/iesia UCIOJIb3Y-
eTcsl TAK:Ke KOHTPOJIbHAas padora.

Koumponvhasa paboma — cpecTBO IPOBEPKU YMEHHUI MPUMEHSTH MMOJyY€HHbIE 3HAHUS JJIS1 BHIIOJHEHUS
3a/IaHUM IO TEME HIIM pasjieily. BhIOIHAETCS 10 MHANBUAYAIBHOMY 3a/JaHMIO, NPEJACTAaBICHHOMY B Me-
TOJMUYCCKUX YKa3aHUsX [15] mis BBIMOTHEHUS! KOHTPOJIBHBIX PabOT MO qUCHUILTHHE «MartepuanoBeeHne
1 TexHOJIOrust KOHCTPYKIIMOHHBIX MaTEPUAIIOB.

3AJTAHUA K KOHTPOJIBHOM PABOTE

Bapmuanr 1
1. Onumute GU3NYIECKYIO CYITHOCTH Mpoliecca Kpucramum3anuu [ 1].
2. Beraepture aumarpamMmy COCTOSIHHUS CHCTEMBI BHCMYT — CyppMa. ONMIINTE B3aWMMOJECHCTBHE

KOMIIOHCHTOB B JXHWAKOM W TBEPAOM COCTOAHUAX, YKAXKUTC CTPYKTYPHBIC COCTABJIAIOIMIME BO BCEX
obnacTax auarpaMMbl COCTOAHUSA U 00BIACHUTE XapaKkTEp U3MCHCHUA CBOICTB CIIAaBOB B }IaHHOI)’I CHCTEMCE

¢ momobto npasui Kypuakosa (puc.1).
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Puc. 1. [luarpamma cocrostnust BUCMyT — cypbMa (Bi — Sb)
3. Kakoil BuI HampspKeHUH TPUBOAUT K BSA3KOMY paspylieHuio mytem cpe3a? OOBSICHUTE NPHPOLY
pa3pyLIeHus.
4. BeiuepTuTe AMAarpaMMy COCTOSIHHS JKEJIe30 — KapOu[ xene3a, YKaKUTe CTPYKTYpHBIE COCTaBIISIOIINE
BO BCeX 00JACTSAX AMArpaMMbl, OIMHUIIUTE MPEBPAICHHS U MOCTPOWTE KPUBYIO OXJIAXKIACHUS B UHTEPBAJC
temneparyp ot 1600 mo 0°C (¢ mpumenenueM mpaBwia (a3) i craBa, comepxkamiero 2,6%C. s
3aJIaHHOTO CIUIaBa ONPEICTUTE MPOIIEHTHOE Cojiep)aHue yriaepoaa B (hazax mpu temmeparype 1000°C.
5. Berueprute quarpaMmy M30TEPMHYECKOTO MPEBPAIEHUS ayCTeHUTA VIS CTAIM Y 8, HaHeCUTE Ha Hee KPHBYIO
peXuMa TepMHUYecKor 00paboTKH, obectrieunBatorei nomydenue tBepaoctu HRC60 — 63. Ykaxure, kak 3T0T
PEXUM HA3bIBACTCS, ONMIIUTE CYLTHOCTh MPEBPAILICHUI U KaKast CTPYKTYpa IOIy4aeTCs IIPU 3TOM.
6. Ha3HaubTe pexuM TepMHUECKOW 0O0pabOTKH (TeMIeparypy 3aKajKd, OXJaKIAIoIIyl0 Cpelay H
TEeMIlepaTypy OTIycKa) 3youn u3 cramu Y9. Onuiure CTPYKTYpy M TBEPAOCTh MHCTPYMEHTa IOCIE
TEPMUYECKOI 00pabOTKH.
7. B pe3ynbraTte TepMHUYECKOH 00pabOTKU MOITYOCH JODKHBI TIOTYYHUTh MOBBIIICHHYIO TPOYHOCTH IO BCEMY
ceuennto (tBepraocts HB230 — 280). s m3rorosnenus: ux BbiOpana crtanb 30XI'C: a) pacmmdpyiite
COCTaB M OINpEJENUTe TPYMIy CTaJd [0 HAa3HAYEHHIO; 0) Ha3HAUbTE PEKUM TEPMHUUYECKOH 00paboOTKH,
NPUBEIUTE €ro 000CHOBaHKE, OOBSICHUB BIIMSHUE JETHPOBAHHS HA TPEBPAICHHS, TPOUCXOISIINE Ha BCEX
JTamax TEPMHUYECKOW OOpabOTKM ITaHHOW CTajdd; B) OMHUIIUTE CTPYKTYPY U CBOMCTBA CTaJd TOCIE
TEPMUYECKOI 00pabOTKH.
8. Jlms WM3roToBJICHHS JeTalied BBICOKOH MPOYHOCTH WCIOIB3YEeTCS MapTEeH-CUTOCTAperomas CTallb
H18K8M3: a) pacmmdpyiiTe cCOCTaB M YKOXKHTE TPYMIy CTAId MO HAa3Ha4YeHWI0; O) Ha3HAYBTEe U
00OCHYHTE peX UM TEepMHUYECKOH 00pabOTKH, OOBSCHUB BIUSHUC JICTHPYIOIIUX DJJIEMEHTOB Ha
NIPEBPAICHHS B CTAIIN; B) OXapaKTEPU3YHTE CTPYKTYPY U OCHOBHBIE CBOWCTBA CTAJIH.
9. MertatokepaMHUYeCKUe KapolpodHble cruiaBel. CocTaB, CBOWCTBA W 00JacTh NPUMEHEHUS WX B
MAaITMHOCTPOCHUH.
10. TepmopeakTHUBHBIC MIACTMACCHI, UX OCOOCHHOCTH U 00J1aCTh TPUMEHEHHUS.
Bapuanr 2
1. Omummre cTpoeHHME W OCHOBHBIE XapaKTEPUCTHKH KPUCTAUIMUECKOW pEIIeTKH MarHusi (Tapamerpsl,
KOOP/AMHAILIMIOHHOE YHCJIIO, TNIOTHOCTh YITaKOBKN).
2. BwrueptuTe MuarpaMMy COCTOSHUSI CHUCTEMBI CBHHENl — cypbMa. OmHIIUTEe B3aUMOJCHCTBHE
KOMITOHEHTOB B JKHJKOM W TBEPJOM COCTOSIHUSX, YKOKUTE CTPYKTYpHBIE COCTABIISIOUINE BO BCEX
00IacTsAX TUarpaMMbl COCTOSTHHSI M OOBSCHUTE  XapaKTep W3MEHEHHs] CBOMCTB B JIAHHOW CHCTEME C

nomotnbio pasui Kypuakosa (puc. 2).
t,C
800

700

600 L 631

500 7

400 /
327 L~ | k+3b

300\ P
Pb+)|‘(\/, 241

200

100

34Pb+Sh)
13
10 20 30 40 50 60 70 80 90 100

Pb _ 5 %Sb Sb
Puc. 2. lnarpamma cocTostHust cBHHEI — cypbMa (Pb — Sh)

3. Kak u3MeHsI0TCa MEXaHUYECKUE U JPYrue CBOMCTBA MPU HArpeBe HAKJIEMaHHOTO MeTaia?

4. BoruepTuTe quarpamMmy COCTOSIHUS Kelle30 — KapOua xkele3a, YKaKUTe CTPYKTYpHbIE COCTaBIISIONINE
BO BCEX O0JIACTSAX AMArpaMMbl, OMUIINTE MPEBPAIEHUsI U MOCTPONTE KPUBYIO HarpeBaHUsl B WHTEpBaJe
temneparyp ot 0 no 1600°C (¢ mpumenenueM mpaBmia (a3) mist crasa, comepxkamero 3,3%C. Jlns




3aJaHHOTO cIu1aBa npu temmeparype 1200° C onpenenure: NpoLEHTHOE COJEpKaHKUEe yriepoa B ¢a3ax;
KOJIMYECTBEHHOE COOTHOIIEHUE (a3.

5. C momouibio [uarpaMMbl COCTOSIHUS JKEJI€30 — KapOHl jKeje3a ONpesieuTe TeMIepaTypy MOJHOTO U
HEIOJHOTO OTKWra W HopMmanuszauuu s ctanu 20. OxapakTepu3yWTe 3THU pPEeXUMbl TEPMUYECKON
00pabOTKM M MPHUBEIUTE KPATKOE OMUCAHUE MUKPOCTPYKTYPBI U CBOMCTB CTalld MOCJE KaKIOrO BUIA
00paboTKu.

6. B pesynprate TepmuuUeckoil 0OpaOOTKHM HEKOTOpBIC MACTATd MAIIWH JOKHBI HMMETh TBEPbIi
M3HOCOYCTOMYMBBIM MOBEPXHOCTHBIM CIIOW TpU BS3KOHM cepaueBuHe. [l M3roTOBICHUS HX BBIOpaHa
cranb 15X®d: a) pacmmdpyiiTe cocTaB U OMpeAeIUTe TPYIIy CTAIH [0 HAa3HAYCHHIO; 0) Ha3HAYBTE
PEKUM TEPMUYECKOH M XHMHUKO-TEPMHUYECKOW OOpabOTKH, MpHUBEIUTE €ro OOOCHOBaHHME, OOBSICHUB
BIMSIHAE JICTUPOBAHMs Ha NPEBpAILCHHSA, MPOUCXOASAIIME Ha BCEX OdTalax TEPMUYECKOH 00paboTKu
JAHHOM CTaJIM; B) ONHILUTE CTPYKTYPY U CBOMCTBA CTAJU IOCIIE TEPMHUECKON 00PaOOTKH.

7. B pesynprare TepMuueckoid 0OpaOOTKH BTYJIKH JOJDKHBI TOJYYUTh MOBBIMIEHHYIO MPOYHOCTH IO
BceMy cedenuto (TBepaocts HB250 — 280).

st marotoBnenust ux Beiopana crans 40XI'P: a) pacmudpyiite cocras

U OIIPE/IETIUTE, K KaKOM rpymIe OTHOCUTCS JaHHAs CTallb 110 HA3HAUYEHUIO;

0) Ha3HaubTe W OOOCHYHTE PEKHM TEPMHUYCCKON 0OpaOOTKH, OOBSCHUB BIUSHUE JICTHPOBAHUS HA
NPEBpAICHHs], MPOUCXOISIINE Ha BCEX JTalax TEPMUYECKOH 0OpaOOTKM MaHHOHN CTajH; B) OMUIINTE
CTPYKTYpPY M CBOMCTBA CTaJIU IIOCJIE TEPMUUECKON 00pabOTKH.

8. Hnsa neranei, paboTarommx B CIAOBIX arpeccMBHBIX Cpelax, NpuMeHsercs crtanb 8X13: a)
pacmmdpyiiTe cOCTaB M ONPEISIUTE TPYIITY CTAIM 1O CTPYKType; 0) OOBSCHUTE HA3HAYCHHE XpoMa B
JAHHOM CTalv; B) Ha3HAYbTE U OOOCHYITE PEKUM TEPMUIECKON 00pabOTKH.

9. i M3roTOBIEHHSI TOKONPOBOASAIIMX YIPYTUX 3JeMeHTOB BbiOpaH cruiaB bpbHT-1,9. IlpuBenute
XUMHUYECKHM COCTaB, pPEKUM TEPMUYECKOM OO0paOOTKM U IOJydyaeMbleé MEXaHMYECKHE CBOICTBa
MaTtepuaia. OnUIIUTE TPOLECCH], MPOUCXOIAUINE IPU TEPMUUECKONH 00pabOTKe, U OOBSICHUTE MPUPOIY
YIIPOUHEHUS B CBSA3U C AMArpaMMOM COCTOSIHUS MEJlb — OepUILIN.

10. OnwmuTe CUTAUIBI U METOABI WX TMOJNyYCHHs, BIMSHUE COCTaBa M BEIWYMHBI KPHUCTAIIOB Ha
CBOICTBa CUTAIIIOB. YKa)KUTe 001aCTh UX MPUMEHEHUSI.

Bapuant 3
1. IToctpoiite ¢ npruMeHeHueM npaBuia Ga3 KPUBYIO HarpeBaHUs ISl aIFOMUHUS.
2. BpluepTuTe auarpamMmy COCTOSIHUSI CHUCTEMBI MeIbp — cepebpo. OmnumuTe B3auMOEHcCTBHE

KOMIIOHEHTOB B XHJIKOM H TBépI[OM COCTOSIHUAX, YKAKHUTC CTPYKTYPHBIC COCTABJIAIOIIME BO BCEX
o0OJractax AuarpaMmbl COCTOSAHUA U 00BsICHUTE XapaKTep HU3MCHCHHA CBOICTB B )IaHHOI\/’I CUCTEME C
nomotnbio mpasuia Kypuakosa (puc.3).
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Puc. 3. luarpamma cocrostaust Meb — cepeopo (Cu — AQ)
3. OnummTe JUHEWHBbIE HECOBEPIICHCTBA KPUCTAUIMYECKOrO0 cTpoeHus. Kak OHM BIMSIIOT HAa CBOWMCTBA
METaJIOB U CIIJIaBOB?
4. BoruepTuTe quarpamMmy COCTOSIHUS Kelle30 — KapOua xkele3a, YKaKUTe CTPYKTYpHbIE COCTaBIISIONINE
BO BCEX O0JIACTAX JUarpaMMbl, OMUILIUTE MPEBPAILEHUs U MOCTPONTE KPUBYIO OXJIAXKIEHUSI B MHTEpBaje
Temmeparyp ot 1600 10 0°C (c mpumeHeHHeM npasuia Bas) ams cruiasa, coaepxkarero 2,3%C. Beibepute



JUIS 33JJAHHOTO CIIJIaBa JI0OYI0 TeMIepaTypy MEXy JIMHUSMH JTUKBUIYC U COJHLYC M OIPEACTUTE: COCTaB
¢a3, T. e, IPOIIEHTHOE COJiepKaHue yriaepoaa B (pa3ax; KOJIMIECTBEHHOE COOTHOLICHUE (a3.

5. Mcnionb3ys aparpaMmy U30TEPMUYECKOTO MPEBPALLEHUS ayCTEHUTA, 00bSICHUTE, IOYEMY HEJIb3S MOJIyIUTh B
CTaJIM YUCTO MAPTEHCUTHYIO CTPYKTYPY IPH OXJIAXIEHUU €€ CO CKOPOCTBIO, MEHBILIEW KPUTUUECKON CKOPOCTH
3aKaJIKU.

6. BriOepure yriaepoaucTyr0 CTalb IS W3TOTOBJICHUS METYMKOB. Ha3HaubTe pEeXUM TEPMHUYECKOM
00pabOTKH, OMUIINUTE CYITHOCTh MPOUCXOSIIUX MTPEBPAIEHHH, CTPYKTYpPY M CBOMCTBa HMHCTPYMEHTA.

7. B pesynbprare TepMuueckoil 00pabOTKU MOTYOCH TOJDKHBI MOMYYUTh TI0 BCEMY CEUYEHHIO TMOBBIIICHHYIO
npodHocTh (TBepaocts HRC28 — 35). Jlnst ux usroroenenus BeiOpana ctaimb 40XHMA: a) pactmdpyiite
COCTaB M ONpEJENIUTe, K KaKOH IpyIie OTHOCUTCS TaHHAs CTallb [0 Ha3HAYECHUI0; 0) Ha3HAYbTE U OOOCHYHTE
PEXHUM TEPMUUECKOWH 0OpabOTKH, OOBSCHHB BIMSHHE JISTUPOBAHUS HA TPEBPAILCHHS, MPOUCXOISIIINE Ha
BCEX JTalax TePMHUYECKOW OOpaOOTKM JaHHOM CTand; B) OMHUIIUTE MHUKPOCTPYKTYPY M CBOMCTBa CTalll
MI0CJIe TEPMHUYECKON 00paboTKH.

8. Jlns msrotoBneHUs KanuOpoB BbIOpaHa ctanbh 9X18. OTBeThTE Ha MYHKTH a), 0), B) MPEIbIIYIIETO
BOIIpOCA.

9. i M3rOTOBJIEHUS HEKOTOPBIX JeTayell camosera BbiOpaH criaB AJI2: a) pacmmdpyiite coctaB u
YK@KUTE CHOCOO H3TrOTOBJIEHUS J€Tajledl M3 [aHHOro CcIuiaBa; O) ONMIIMTE METOAbl MOBBIIICHUS
MEXaHUYECKUX CBOWCTB CIUIABA U CYLTHOCTb 3TOTO SBJICHUS.

10. [docromHCTBa M HEJAOCTATKH TuTacTMacc. [IpuMeHeHue miacTMace Uit ITaMIIOBON OCHACTKU
Bapuanr 4

1. Jlaiitre ompeneneHue TtBepaocTu. Kakumu MeromamMu M3MEpSIOT TBEPJIOCTh METAJIOB U CIUIABOB?
Onuiure ux.

2. Belueprure auarpaMMy COCTOSIHMSI CHCTEMBl CBHMHELl — OJIOBO, OIMIIUTE B3aUMOJEHCTBUE
KOMIIOHEHTOB B JKMJIKOM U TBEPJOM COCTOSIHUSIX, YKQKHUTE CTPYKTYpPHBIE COCTAaBJISIOLIME  BO BCEX
o0nacTsiX  JauarpamMmbl COCTOSIHUSL U OOBSCHUTE XapaKTep U3MEHEHMsI CBOWCTB CIUIABOB C MOMOILBIO
npaBui KypHakosa (puc.4). <
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Puc. 4 IlnarpamMmma cOCTOSIHUS CBUHEI] — OJIOBO

3. JIuis 4ero mpuUMEHSETCs OTKUT B MPOILIECCE M3TOTOBJIECHUS XOJOJHOKATaHOW CTalbHOM JIeHThI? Kak
Ha3bIBAE€TCSI TAKOU BUJ OTXKHUTa?

4. BeruepTuTe IUarpaMMy COCTOSHHS JKee30 — KapOuj ’eJes3a, YKaKUTe CTPYKTYPHbBIE COCTABJISIOIIME BO
BCEX OOJIACTAX JUarpaMMbl, OIMUIIUTE TPEBPAIICHUS W TOCTPOMTE KPHUBYIO HArpeBaHUs B HWHTEpBAJIC
temneparyp or 0 mo 1600°C (¢ mpumenenweM mpaBwia ¢a3) mias criaBa, coaepkamiero 2,4%C. s
3aJJaHHOTO cIiIaBa rmpu Temmeparype 1250°C onpenenmre: coctaB ¢as, T. €. IPOIIEHTHOE COJIEPYKAHHUE YIIIepo-
na B pazax; KOJIMUECTBEHHOE COOTHOIIEHHE (a3.

5. Berueprute uarpamMmy U30TEpPMUYECKOTO MPEBPAILCHUS ayCTEHUTA SBTEKTOMTHOM CTall U HAHECUTE Ha Hee
KPUBYIO pPEKHMa M30TEPMHUYECKOro oTxura. OnuImTe npeBpaiieHus U MojydaeMyro IMociie Takoi o0paboTKu
CTPYKTYDY.

6. Ha3HaubTe pexXuUM TEPMUYECKONH O0OpabOTKM (TeMIepaTypy 3aKalKd, OXJIKIAIIIYI0 Cpeay u
TeMIiepatypy otmycka) peccop u3 ctamu S5CI. Ommmmre WX MHUKPOCTPYKTYpPY M CBOMCTBA IOCIE
00paboTKH.

7. B pesymbrare TepMHUECKOW OOpaOOTKH IIECTEPHH JODKHBI TOMYYUTh TBEPABIM W3HOCOYCTONYMBBIN




MOBEPXHOCTHBIN CIIOW Tpu Bsi3kol cepaueuHe. C 3Toil menbio BeiOpaHa ctanp 18XIT: a) pacmmdpyiite
COCTaB M OIpEENUTE TPYIIy CTAIM O HAa3HAUYEHHIO; 0) Ha3HAUBTE PEXHUM TEPMUYECKOM M XUMHUKO-
TEPMUYECKON 00pabOTKH, PUBEANUTE €r0 0OOCHOBAHUE, OOBSICHUB BIMSHHUE JISTHPOBAHUS Ha MPEBPAILCHUS,
NPOUCXOAIIME HA BCEX 3Tarax oOpadOTKU JAHHOW CTajM; B) ONMIIMTE CTPYKTYPY M CBOICTBA CTaJIM IOCIIE
TEPMUYECKON 00paOOTKH.

8. Onumure MpuMEeHEHHE METAJUIOKEPAMUYECKUX TBEPBIX CIIJIABOB B MPOU3BOACTBE HITAMIOB. YKaXHUTE
UX CTPOEHHUE, COCTAaB U CBOMCTBA.

9. Jlyst M3roTOBJICHHUST HEKOTOPHIX JAeTalneil camoieTa BeiOpaH ciuiaB BO5T1: a) pacmmdpyiite cocras u
YKOKUTE XaAPaKTEPUCTHKH MEXAaHHYECKHX CBOMCTB; 0) ONUIINTE, KaKUM CIIOCOOOM IMPOU3BOAUTCS
YIIPOYHEHHUE 3TOTO CIUIABA, U OOBSICHUTE PUPOLY YIIPOUHEHHUSI.

10. OnumuTe COBpEeMEHHOE MPEICTABICHUE O MOJIEKYJIIPHOM CTPOCHUU MOJIUMEPOB. Y KOKUTE CTPYKTYPY
TEPMOIUIACTUYECKUX U TEPMOPEAKTUBHBIX IOJUMEPOB.

Bapuanr S

1. Onummre sBiAeHHE TNOAMMOpP(U3Ma B NPWIOKEHWHM K THUTaHY, a TAaK)KE CTPOCHHE U OCHOBHBIC
XapaKTEPUCTUKU KPHUCTAJUIMYECKOM pelieTky (mapaMeTpbl, KOOPAMHAIMOHHOE 4YHCIIO, IUIOTHOCTb
YIIAKOBKM) JUIsl KyOM4eCcKoi MoIu(pUKalMKi TUTAHA.

2. BerueptuTe auarpamMmy COCTOSIHUSI CUCTEMbl MarHuid — Kajbluil. Onummure B3auMOeHcTBHE
KOMIIOHEHTOB B JKUJKOM M TBEPJOM COCTOSHUSAX, YKQKUTE CTPYKTYPHBIE COCTaBJIAIOIIME BO BCEX
o0JacTsX JuarpaMMbl COCTOSIHUS U OOBSICHUTE XapaKTep U3MEHEHUsI CBOMCTB CIUIABOB B JIaHHOM cucTeMe
¢ momotkto npasmi Kypuakosa (puc. 5).
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Puc. 5 Jlnarpamma cocrostaust Marauii — kanbimi (Mg — Ca)
3. Uro Takoe OnouyHas (Mo3aMyHasi) CTPYKTypa M KaK OHa H3MEHSETCS B IPOLECCe XOJOAHOU
nacTu4eckou nedopmarun?
4. BeruepTuTe AMarpaMMy COCTOSIHHS JKeJIe30 — KapOu[ yKele3a, YKOKUTEe CTPYKTYPHBIE COCTABIISIFOIINE
BO BCEX O0JIACTAX JHarpaMMbl, ONMMILINTE MPEBPAIEHUsI U MOCTPONTE KPUBYIO OXJIAXKIACHHS B MHTEpBaJe
temriepatyp ot 1600 mo 0°C (¢ mpumenenumeMm mnpaBuiia ¢da3) misa cmiaBa, coaepxamiero 0,7%C.
Bribepute s 3alaHHOTO CIIaBa JIOOYIO TeMIEpaTypy MEXAy JHHHUSAMH JUKBUAYC U COJUIYC U
orpenenuTe: coctaB a3, T. €. MPOICHTHOE COAEp)KaHWe yriiepoaa B (azax mpw 3TOH Temreparype;
KOJMYECTBEHHOE COOTHOIIICHHE (a3.
5. B ctpykType yriepoauctoi ctanu 30 mociie 3aKkaikyd He 0OHApYKMBAETCS OCTAaTOYHOTO aycTeHuTa. B
CTPYKTYpe yraepoauctoil cranu Y12 nocne 3akanku Habmonaercs 10 30% ocrarounoro aycteHuta. O0b-
SCHUTE TPUYUHY ATOrO SBJICHUS B CBA3M C MapTEHCUTHBIMH KpPUBBIMHU JJisi JaHHbIX cranei. Kaxoii
00pabOTKOI MOKHO YCTPAaHUTh OCTATOYHBIN ayCTEHUT?
6. HasnaubTe pexuMm TEepMHUYECKOW 0OpabOTKH (TeMmIepaTypy 3aKalKH, OXJIaXKIAIIyI0 cpeay u
TEeMIIepaTypy OTIycKa) pe3bOOBBIX KaTuOpoB m3 cTamm Y9A. Onummure MUKPOCTPYKTYPY U TBEPAOCTH
WHCTPYMEHTA MOCJIe TEPMUUYECKON 00pabOTKH.
7. s u3roroBnenus npecc-opm BeiOpana ctainb 3X2B8: a) pacumdpyiite cocTaB U ONpeAeuTe TPyHIy CTaId
10 HAa3HAUCHHIO; 0) HA3HAYBTE U OOOCHYHMTE PEKUM TEPMUUIECCKON 00paObOTKH, OOBSCHHUB BIIMSIHUAE JISTUPOBAHUS



Ha TPEBpaILCHHs, MPOUCXOMAIINE Ha BCEX ATanax TEPMHUYECKOW OOpabOTKH aHHOW CTalM; B) OIMIIUTE
CTPYKTYpPY U CBOICTBa CTaJIH TTOCIIE TEPMUIECKON 00pabOTKH.

8. JIis1 HeKOTOpBIX MPUOOPOB TOYHOM MEXaHUKHM BeIOpaH cruiaB uHBap H36: a) pacmmdpyiite coctaB u
ompeneNnuTe, K KaKOd TpyNme CIUIAaBOB OTHOCHUTCS HMHBAp IO HA3HAYEHUIO; 0) OMMIINTE BIIHUSHHE
JIETUPYIOIIUX 3JIEMEHTOB Ha OCHOBHYIO XapaKTEPUCTHKY CIUIaBa U MPUYMHBI BBIOOPA TaHHOTO cOCTaBa (B
CBSI3U C aHOMaJIMEH U3MEHEeHUs KOd(PPHIMEHTa TEPMUYECKOTO PACIIUPEHU).

9. Ha3naubTe MapKy JIaTyHH, KOPPO3HOHHO-YCTOWYMBON B MOPCKOH BOJe: a) pacmudpyiTe ee cocTaB U
ONUUIINTE CTPYKTYPY, UCHOJB3Yysl TUArpaMMy COCTOSHHS MeIb - IIUHK; 0) YKaXHUTE CIOCO0 YIMpOYHEHUS
JIATYHU U OCHOBHBIE CBOWCTBA.

10. Ykaxkute cocTaB U CBOMCTBA KEPAMUKH, IPUMEHIEMOU B 3JIEKTPOIIPUOOPOCTPOCHUH.

Bapuanr 6

1. OnwumwuTe siBIeHHE NOAUMOpP(U3MA B IPUIOKECHUU K HKEIe3y.

2. Brpueptute AuarpamMmy COCTOSIHUSL CUCTEMbI Meib — MBIIIBSK (Cu — As). Onummre B3anMOACHCTBUE
KOMIIOHEHTOB B JKUJKOM M TBEPJOM COCTOSHUSX, YKAXHUTE€ CTPYKTYpHBIE COCTaBISIOLIME BO BCEX
o0JacTsX JuarpaMMbl COCTOSIHUS U OOBSICHUTE XapaKTep U3MEHEHHUs CBOMCTB CIUIaBOB B JIAHHOM cucTeMe
¢ momotsio npawi KypHakosa (puc. 6).
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Puc. 6. [luarpamma coctostaust Meib — MBIk (Cu — AS)
3. OnumuTe ToOYe4YHbIE HECOBEPILIEHCTBA KPUCTAJUIMYECKOTO CTPOCHHUS.
4. BeruepTuTe AMarpaMMy COCTOSIHHS JKeJIe30 — KapOu[ xKele3a, YKaKUTEe CTPYKTYpHBIE COCTaBIISIFOIINE
BO BCEX 00JIACTAX AMArpaMMbl, OTMIIUTE MPEBPA-IIEHUS U MTOCTPONTE KPUBYIO OXJIKICHUS B MHTEPBAJIC
temriepatyp oT 1600 mo 0°C (¢ mpumeHeHumeM mpaBwia ¢as) mis cruiaBa, coxepxkamero 4,8% C.
BeiGepure s maHHOTO CIUlaBa JIOOYIO TEMIIeparypy MEXAy JIMHUSMHU JIHMKBUAYC M COJHAYC H
ompenenurte: coctaB (a3, T. €. TMPOUEHTHOE COJACpKaHHe yriepoga B ¢aszax; KOJINYECTBEHHOE
cooTHoIeHue ¢as.
5. BerueptuTe auarpamMmy M30TEPMHUYECKOTO MPEBpAIISHHs ayCTEHUTA JUTs CTand Y8, HAHeCUTE Ha Hee
KPUBYIO pe€XHMa H30TEpMHUUYECKON 00paboTku, oOecneunBaromei mnomaydeHue teepaoctd HB450.
VYkaxuTe, KaKk 3TOT PEKUM HA3bIBACTCS, OMUIINATE CYINTHOCTh TPEBpPAlICHWH W Kakas CTPYKTypa
MIOJTy9aeTCsl B JAHHOM CITydae.
6. KpaTko u3JI0XHTE CYIIHOCTH IPOIEcca MXHUIKOCTHOTO BBICOKOTEMIIEPATYPHOIO ITMAHWPOBAHUS H
MPUMEHSIEMOH OoCje IMaHUPOBAHUS TEPMUUECKON 00pabOTKH.
7. Jns uzroroBnenus ¢pe3 BoiOpaHa ctanp 9XC. Ykaxure cocTaB M ONpeNeNuTe, K KakoW Trpymmne
OTHOCHTCS JaHHas CTajb MO0 Ha3HadyeHWIo. Ha3zHaubTe M 0OOCHYHWTE pEKUM TEPMHUUYECKOH 0OpabOTKH,
OOBSICHUB BJIMSHHUE JIETMPOBaHHUS HAa  MPEBpAIlECHUs, MPOUCXOASIINE Ha BCEX 3Talax TEePMHUECKOH
00paboTKu gaHHOM cTanu. ONMUITKUTE MUKPOCTPYKTYPY M CBOMCTBA CTAJIH MOCTIE TEPMHUUECKOM 00pabOTKH.
8. Jlyist 27IeMEHTOB CONPOTHBIICHUS BBIOpaH cryiaB ManrannH MHMi3-12. Pacmdpyiite coctaB crutaBa u
YKaXHUTe, K KaKOil rpyrnmne OTHOCHTCS JaHHBIM cIjlaB Mo Ha3HaueHuio. OMUIINTE CTPYKTYpY M 3JIEKT-
POTEXHUYECKHE XapaKTEPUCTUKHU 3TOTO CILIABA.
9. Jlns m3roToBieHUs1 neraneil camosiera BeiOpaH criaB [[1. Pacmmdpyiite cocraB, omummTe Crocod




VIIPOYHEHUSI CIIJIaBa U OOBSICHUTE MPUPOJY YIPOUHEHHUS. YKAKUTE XapaKTCPUCTHUKU MEXaHUYECKHX
CBOWICTB CILJIaBa.

10. CrekmoBomokHuT CBAM. Onummure CBOWCTBA, CmOCO0 TMOMYYCHHS, HW3TOTOBJICHUS JACTalned U
MPUMEHEHHUS €T0 B MAIIMHOCTPOCHUH.

Bapuanr 7

1. YUrto Takoe orpaHMUYEHHBIC U HEOTPAaHUYCHHBIC TBEPHABIC pacTBOpbI? KakoBBI HEOOXOMMMEIE YCIOBHS
00pa3oBaHusl HEOTPAHUYEHHBIX TBEP/BIX PACTBOPOB?

2. BeiueptuTe aAMarpaMMmy COCTOSIHMSL CHCTeMbl MarHuii — repmanuii (Mg — Ge). Onumure
B3aUMO/ICCTBUE KOMIIOHEHTOB B JKUJIKOM U TBEPJIOM COCTOSHUAX, YKAXKHUTE CTPYKTYPHBIE COCTABIISIOIINE
BO BCEX 00JIaCTAX AMArpaMMbl COCTOSIHUS M OOBSICHUTE XapaKTep W3MEHEHHs CBOMCTB CILIaBOB B JIaHHOM
cucreMe ¢ nomoipto npasui Kypuakosa (puc. 7).
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Puc. 7. Jlnarpamma cocrosiaust Maruuii — repmanuii (Mg — Ge)
3. Omnummre CyIIHOCTH SIBJICHUS HAKIIENA U IPUMEPHI €r0 MPAKTHIECKOTO UCIOTh30BAHMUS.
4. 1lpu HenpepbIBHOM OXJIAXACHUU CTaIH Y 8 MoJlydyeHa CTPYKTypa TPOCTUT + MapTeHcuT. Hanecure Ha
IUarpaMMy HM30T€PMHUYECKOTO TMPEBpAIlCHHs] ayCTEHHTa KPHUBYIO OXJIAXKIEHHS, 00eCTeunBaIoNIyo
MOJIy4eHUE JAHHON CTPYKTYpBL. YKAKUTE MHTEPBAIBI TEMIIEPATyp MPEBPALICHUS W ONUIINTE XapakKTep
NPEBpAIeHHsI KAKIO0H U3 HUX.
5. C mnomomplo JuarpaMMbl COCTOSIHHS JKEJI€30-IIEeMEHTHT YCTaHOBHTE TEMIIepaTypy IIOJHOW H
HETIOJTHOM 3aKajKu Ui CTad 45 W ONUIIUTE CTPYKTYpPY M CBOWCTBA CTalld TOCIE KaKIOTO BHIA
TEPMHUECKON 00pabOTKH.
6. BeiOepuTe MapKy YyryHa JUIsi U3TOTOBJICHUS YMEPEHHO HArpy>KEHHBIX JieTalieil MalluH, paboTaroIuX
0e3 TpeHHsI, K KOTOPHIM TPEIbSIBISIOTCS, TIaBHBIM 00pa3oM, TpeOOBaHUS JIETKOCTH, a HE NMPOYHOCTH
(MIIUTHL, KPBILIKK KOpITyca, IIKMBBI CTOMKH, IJIAHIIAWOBI). YKaXuTe cocTaB, 00OpabOTKY, CTPYKTYpYy H
OCHOBHBIE MEXaHWYECKHE CBOWCTBA.
7. Kynauku JOIKHBI HIMETh MHHAMAIIbHYIO Je(OpPMaIio M BEICOKYIO H3HOCOYCTOWYHBOCTh (TBEPAOCTD
noBepxHocTtHOro cios HV 750 — 1000). Jas wmx wusroroBieHus BbiOpaHa ctamb 35XM®DA: a)
pacmudpyiTe cocTaB CTalM U ONpPeAETUTe, K KaKOW rpyIie OTHOCUTCS JaHHas CTallb 110 Ha3HAYEeHUIO; 0)
Ha3HA4YbTe U OOOCHYHUTE PEXHM TEPMHUUYECKONW M XUMHKO-TEPMHUUECKOU 0OpaOOTKH, OOBSICHUB BIUSHUE
JIETUPOBAHMS Ha TIPEBPAIICHHsI, TPOUCXOIAIINE HA BCEX dTarax oOpabOTKHM JaHHOHN CTad; B) OMUIINATE
MUKPOCTPYKTYPY U CBOMCTBA CTaJIM MOCII€ TEPMUUYECKON 00pabOTKH.
8. Jlnst m3roroBieHust kanuOpoB BbiOpaHa ctanb 9X16: a) pacumdpyiiTe cocTaB CTajld U ONpEAETUTe, K
KaKOH TpyIIIe OTHOCHUTCS JaHHAs CTaJlb 110 Ha3HAYCHHIO; 0) Ha3HAYbTE U OOOCHYHTE PEKUM TEPMHUECKOU
00paboTKH, OOBSICHUB BIMSIHHME JIETMPOBAHMSA Ha MPEBPALICHUSA, MPOUCXOIAIIME Ha BCEX JTamax
TEpPMUYECKON 00pabOTKM JaHHOH CTaJM; B) ONMUIIMTE MUKPOCTPYKTYPY U IJIaBHbIE CBOWCTBA CTAJIM I1OCIIE
TEPMHUYECKON 00pabOTKH.
9. Jlnms u3roTOBIEHUS pslia JeTale B aBUACTPOCHUU MpuMeHseTcs cruiaB MA2. Pacmmdpyiite cocta
CIUIaBa, MPUBEIUTE XapAaKTEPUCTUKU MEXAaHMUYECKUX CBOMCTB M YKaKUTE CIOCOO M3rOTOBICHMS JeTanei
U3 ATOTO CIIJIaBa.



10. Onummre aHTU(QPUKIMOHHBIE MOKPHITUS METAJUIOB MoiauMmepamu. [IpuBenuTe XapaKkTEpUCTHKY HX
CBOMCTB U yCIIOBUSI IPUMEHEHHS.

Bapuanr 8

1. Onmmmre CTPOCHHWE W OCHOBHBIC XapaKTEPHUCTUKH KPUCTALIMYECKOM PEIICTKH Xpoma (MapameTpsl,
KOOPJIMTHATHOE YHCIIO, ITIOTHOCTh YITAKOBKH).

2. BbluepTuTe auarpaMMy COCTOSIHUSI CHCTEMbBI cypbMa — repMaHuid. Onuimmre B3auMOJEHCTBHE
KOMIIOHEHTOB B XHJIKOM U TBépI[OM COCTOSAHUAX, YKAKUTC CTPYKTYPHBIC COCTABJIAIOIIMC BO BCCX
o0OJractax AuarpaMmbl U 06’[:51CHI/IT€ XapaKTCp H3MCHCHUA CBOIICTB CILJIABOB B I[aHHOﬁ CUCTEME C
nomotnbio npasui Kypuakosa (puc. 8).

3. Kak u3MeHSIOTCS CTpOeHHME M CBOWCTBA NPU HArpeBaHUU IPEABAPUTEIBHO e(POPMHUPOBAHHOTO
Meramia?
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Puc. 8. Jlnarpamma cocrosiaus cypbMa — repmanuii (Sb — Ge)
4. BeruepTuTe IuarpaMMy COCTOSHHS JKENe30 - KapOWl jKeye3a, YKaKUTe CTPYKTYPHBIE COCTaBIISIFOIINE
BO BCEX OOJIACTSX JUarpaMMBbl, ONUIIMTE TMPEBPAIICHUS U MOCTPONTE KPUBYIO HAarpeBaHHs B MHTEpPBAJC
temriepatyp ot 0 mo 1600°C (¢ mpumenenuem mpaBui (pa3) mansa criaBa, coaepxkamiero 1,7% C. s
JAaHHOTO cIiaBa ompenenute npu Temmeparype 1400°C: mporeHTHOE colepikaHue yriiepoaa B ¢azax;
KOJIMYECTBEHHOE COOTHOIIECHHE (a3.
5. VYrneponucteie ctanu Y8 u 35 UMEIOT MOCIE 3aKaJIKH U OTIyCKa CTPYKTYPY MapTEHCUT OTIIyCKa U
TBEpaoCTh: mepBas - HRC60, Bropas - HRCS0. VMcnonb3ys aumarpaMMy COCTOSIHHS KeJe30 - KapOoui
Kene3a ¥ YUUTHIBAs TPEBPALICHUS, TPOUCXOAIINE TPU OTIYCKE, YKaKUTE TEMIIepaTypy OTITyCKa st
Kaxaoi cranu. OnummTe Bce NMPEBpAIICHUs, MPOUCXOINIMNE B ITHX CTAIAX B IMpOIEcce OTIyCKa, W
0OBSCHUTE, IOYEMY CTaIb Y 8 UMEET OOJIBIIYIO TBEPAOCTD, YEM CTaNb 35.
6. HasnaubTe pexum TepMUUecKol o00pabdOTKH (TeMIeparypy 3akKajKd, OXJIaKIAIoUIyl0 Cpery u
TEMIIepaTypy OTITyCKa) JeTalleil MaluH U3 cTaiuu 45, KOTOphle JODKHBI HMeTh TBepaocth HRC40 — 45.
OnumuTe CynHOCTh MPOUCXOSIINX MPEBPAIICHUI TPU TEPMHUECKOW 00padOTKe, MHUKPOCTPYKTYPY U
CBOMCTBA.
7. Jns u3roToBieHUs pa3BepToK BblOpaHa crtanb XI': a) pacmmdpyiite coctaB U onpeaenuTe, K Kakon
TpyIIe OTHOCUTCS JaHHAs CTajb 10 Ha3HAYCHHIO; 0) Ha3HAYbTE U OOOCHYUTE PEKUM TEPMUUYECKON 00pa-
00TKH; B) OMUILKUTE MUKPOCTPYKTYPY U CBOMCTBA CTaJIM [OCIIE TEPMUUYECKON 00pabOTKH.
8. B xotnoctpoennn ucnombidyerca craiab 12X1MO®: a) pacumdpyiiTe cocTaB U ONpPENENUTe TPYIILY
CTaJIi 10 Ha3HA4YeHUIO; 0) Ha3HAYbTE PEXKUM TEPMHUUECKON 00pabOTKM U MpUBEIUTE €ro 00OCHOBAHHUE.
OnumuTe CTPYKTYpy CTaIH MOCIe TEPMUYECKONH 00pabdOTKHU; B) KaK BIHUSET TEMIIEpAaTypa SKCIUTyaTaI[iH
Ha MEXaHUYeCKHE CBOMCTBA JaHHOU cTann’?
9. Jlnsg U3roTOBIIEHHUA JAeTajel myTreM IIyOOKOH BBITSKKM —TNpuMeHseTcs JaTyHb JI68: a) pacmmdpyiite
COCTaB W OIUIIUTE CTPYKTYPY CIIaBa; 0) Ha3HAUBTE PEKHM TEPMHYECKON 0OpabOTKH, MPUMEHSIEMOM
MEXIY OTACIbHBIMA OIEpPAlUSIMH BBITSOKKH, M OOOCHYMTE €ro BBIOOp, B) NPHUBEIUTE OOIIYIO
XapaKTepUCTUKY MEXaHUYECKHUX CBOWCTB CIUIABA.
10. OnummTe BIUSTHUE MOPOIIKOBBIX U BOJOKHUCTBIX HAMIOJIHUTEIEH Ha CBOMCTBA PE3UHBI.
Bapuant 9
1. Onumure CTpoeHHE M OCHOBHBIE XaPAKTEPUCTUKH KPUCTAIIIMYECKON pEHIeTKH CBUHLA (MapameTphl,
KOOPJMHAIIMIOHHOE YHUCIIO, INIOTHOCTh YIAaKOBKH).



2. Beueptute auarpammy cocTosiHusL cucTeMbl KaaMuid — uHK (Cd — Zn). Onummre B3anMOAEHCTBHUE
KOMIIOHEHTOB B JKUJKOM M TBEPIAOM COCTOSHUSX, YKQXXHUTE€ CTPYKTYpHBIE COCTABJIAIOIIME BO BCEX
001acTAX TUarpaMMbl COCTOSTHUS M OOBSCHUTE XapaKTep U3MEHEHUs CBOMCTB CIIJIAaBOB B JAHHOM cUCTEMe
¢ nomotbto npasun Kypuakosa (puc. 9).
3. B ueM paziudure Mex Ty ynpyrou u miacTuaeckoi nedopmarmpeii?
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Puc. 9. lnarpamma cocrosiaust kaamuii — nuHk (Cd — Zn)
4. Beraeprute auarpamMMmy COCTOSIHUS JKeJe30 — KapOuIl JKelesa, YKaKUTE MPEBPAIICHUS B TOCTPOUTE KPUBYIO
HarpeBaHus B uHTepBasie remreparyp ot 0 1o 1600°C (¢ npumeneHreM npaBui ¢as) AJsl CIijIaBa, COACPIKAILEro
2,8%C. Ins 3amanHOro cruiaBa ompenenure npu Temmeparype 1250°C: cocraB ¢a3, T. €. MPOIEHTHOE
cozieprkaHue yriepoza B (pasax; KOIMYECTBEHHOE COOTHOIICHUE (a3.
5. Iloyemy U1l M3rOTOBJIEHHMSI MHCTPYMEHTA IPUMEHSETCSA CTalb C MCXOJHOM CTPYKTYpPOM 3E€pHUCTOTO
nepauta? B pesynprare Kakoil TepMuuecKoi 00pabOTKH MOXKHO TOJIYYUTH 3Ty CTPYKTYpY?
6. Ilnamku u3 cramu Y7A 3akanessl: nepBas — oT Temreparypbl 760°C, Bropas — OT TeMIeparypsl
850°C. Wcnonb3ys AuarpaMMy COCTOSIHUSI KeJIe30 — KapOuJI xene3a, 00bSICHUTE, KaKas U3 3TUX IUIAIIeK
3aKajieHa IPaBUJIbHO, UMEET O0Jiee BHICOKHE PEXYILUE CBOMCTBA U ITOYEMY.
7. Jlns M3rOTOBIIEHMS MOJIOTOBBIX IUTAaMIOB BblOpaHa crainb SXI'M: a) pacumdpyiite coctaB u
OTpeNIeNTUTe, K KaKOW TPyIIe OTHOCHUTCS JaHHAas CTajdb MO Ha3HAYeHWI0; 0) Ha3HA4YbTe U OOOCHYWTE
PEXUM TepMHUYECKOH 00pabOTKH, OOBSICHUB BIMSHUE JITUPOBAHMS Ha MIPEBPAIEHUs, IPOUCXOISAIINE Ha
BCEX JTalax TePMUYECKOH 00pabOTKH TaHHOW CTallM; B) OMHIIUTE CTPYKTYPY H TJIaBHBIE CBOMCTBA CTAIN
rociie TepMu4ecKoi 00paboTKH.
8. OnummTe XapakTepUCTHKU >KapOIPOYHOCTH, XapakTep JedopMalvu W pa3pylIeHHs CIUIaBOB,
paboTarumx B yCIOBUIX JTUTEIFHOTO HATPY>KEHUS TPH MMOBBIIICHHBIX TEMITEPATypax.
9. B kayectBe MaTepuana JUIsl BKJIQJBIIIEH OTBETCTBEHHBIX MOIIIMITHUKOB CKOJIBKEHHS BBIOpaH CILIaB
b83: a) pacmdpyiiTe cocTaB u onpeneauTe, K KaKo Tpymnmne OTHOCUTCS JaHHBIN CIIaB M0 Ha3HAYECHHIO;

0) 3apuCyiiTe U OMUIINTE MUKPOCTPYKTYPY CILJIaBa; B) YKAXKUTE OCHOBHBIC TPEOOBAHMS, MPEIBSBIIIEMbIE K
6a00uTam.

10. Tekcromutbl. BnusHue ximomuyaToOyMa)XHOW, CTEKISIHHOM M acOecTOBOM TKaHEH Ha CBOMCTBa
miacTMacc. YKaxure o01acTb NPUMEHEHHUS TEKCTOJINTA B MAIIMHOCTPOSHHUH

Bapuant 10

1. Kak BiausieT CKOPOCTh OXJIAK/IEHUS Ha CTPOCHHE KPUCTALTU3YIOIETOC MeTayia’?

2. BeraepTtute quarpaMMy COCTOSIHUSI CUCTEMBI amfoMuHHNA — Menb (Al — Cu). OnumuTe B3anMoAeHCTBHE
KOMIIOHEHTOB B JKMJKOM M TBEpPJAOM COCTOSHHSX, YKaXUTE CTPYKTYPHBIE COCTABIISIIOIIME BO BCEX
00JacTsIX JuarpaMMbl COCTOSIHUS U OOBSICHUTE XapaKTep W3MEHEHUs CBOMCTB CIUIABOB B JIaHHOM cucTeMe
¢ momobto npasmi Kypuakosa (puc. 10).
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Puc. 10. JIlnarpamma cocTosiHus amomMuauii — mep (Al — Cu)
3. Kak BiousioT cocraB crulaBa ¥ CTENEHb IUIACTHYECKOW JAedopManuu Ha MpOTeKaHHE
PEKPUCTAIUTM3ALMOHHBIX TIporieccoB? UTo Takoe KpUTHYECKas CTereHb edopmanun?
4. BeruepTuTe AMArpamMMy COCTOSIHHS XKEJE30 — KapOW Kene3a, YKOKUTE CTPYKTYPHBIE COCTABIIIONINE BO
BCEX OONACTSAX JMarpaMMbl, ONMIIUTE NPEBPA-IICHUS WU TMOCTPOMTE KPHUBYIO OXJIAXKICHHS B HHTEpBaJe
temmepatyp ot 1600 mo 0°C (c mpumeHeHunem npasuia (a3) Ams cruiaBa, copepxarero 2,7% C. st 3a1aHHOro
CILIaBa OMpPEIENTITE MPOIICHTHOE COJICpPKaHuUe yriieposa B azax mpu temreparype 950°C.
5. Bplueprute AuarpaMMy M30T€pMHYECKOIO MIPEBPALCHHS ayCTEHUTA JUIs CTaIM Y 8, HAHECUTE HAa HEE KPUBYIO
peXUMa HM30TePMHYECKON 00paboTKH, obecrieunBarorieii momydenne tBepaoctu HRC45. Ykaxwure, kak 3TOT
PEXUM Ha3bIBAETCS], OMHUIINTE CYIIIHOCTb IIPEBPALLEHUN U KaKasi CTPYKTypa IOIy4aeTcsl B JAHHOM CiIydae.
6. BpiOepute Mapky uyryHa Ui H3TOTOBJICHHSI OTBETCTBEHHBIX [E€Tallell MAaIlIWH, HCIBITHIBAIOIINX
BUOpPAIIMOHHBIC HATPY3KHU (KOJIEHYATHIC BAJIBI, IATYHBI U T. I1.). YKKUTE COCTaB, 00pabOTKyY, CTPYKTYpY U
OCHOBHbBIC MEXAHUYECKHE CBOMCTBA JIETAJIIEN U3 3TOr0 YyT'yHa.
7. Jng M3roTOBJIEHMS IUIUT BBICOKOIO  Kjlacca TOYHOCTH  BblOpaHa ctanb XBI': a) pacmmdpyiite
COCTaB U OIPEAEIUTE TIPYIIy CTaIM [0 Ha3HAUYEHUIO; 0) Ha3HAUbTE U 0OOCHYNTE PEKUM TEPMHUUECKOMN
00paboTKH, OOBSICHUB BIHSHHUE JIETHPOBAHUS HAa TPEBPAIICHUS, MPOUCXOIIME Ha BCEX JTamax
TEPMUYECKON 00pabOTKM TaHHOW CTaJK; B) OMUIIUTE CTPYKTYPY U CBOMCTBA CTaJIH MOCJIE TEPMHUUECKOM
00paboTKH.
8. HaznaubTe HeprkaBeIOIIyl0 CTalb s pabOThl B Cpelax cpefaHei arpeccuBHOCTH. [IpuBeauTe cocras
CTalii, HEOOXOAUMYI0O TEPMHUYECKYI0 00pabOTKy M Moixydaemyro CTpyKTypy. OObsicHHTE (PHU3HUECKYIO
IPUPOY KOPPO3ZUOHHOM YCTONYMBOCTH MaTepuaia U poJib KakJI0ro JIETUPYIOLIETro 3JIEMEHTAa.
9. Jlns M3roTOBICHHUS TOKOMPOBOJSAIINX YIPYTUX 3JIEMEHTOB BbiOpana Oponsa bpbHT-1,7. IlpuBenute
XUMHUYECKHM COCTaB, pPEXUM TEPMUYECKON OOpabOTKM U ToJyyaeMmble MEXaHWYECKHE CBOMCTBa
Marepuana. ONMUIINTE MPOILECCHI, MPOUCXOAIINE MPU TEPMUUECKOU 00paboTKe, U OOBSICHUTE TPUPOILY
VIIPOUHEHUSI B CBSI3U C IMAarpaMMOM COCTOSIHUS Meb — OepHILIHil.
10. Vkaxxure OCHOBHbIE OCOOCHHOCTH IUIACTMAcC KAaK KOHCTPYKIIMOHHOIO MarepHana M PEKOMEHIALMU T10
UCIIOJIb30BaHMIO TJIACTMACC B MAIIMHOCTPOEHHUH.

Bomnpocsl K 3k3amMeHy

CrpoeHue u CBOMCTBA METAJUIOB. TUIIBI KPUCTAINIMYECKUX PELLIETOK.
JledexThl KpuCTaNINYECKON PEeleTKH METaJIJIOB.

Mexanu3M npolrecca KpUCTaUIN3anuu MeTaioB. CTpoeHHe CIINTKA.
®dopMHpOBaHUE CTPYKTYPhI 1€(OPMHUPOBAHHBIX METAJIJIOB U CIIJIABOB.
CrpoeHne MeTaJuINYeCKUX CIIJIaBOB.

[TpaBuio ¢a3z I'n66ca.

Jlnarpamma COCTOSIHMS CIUIaBOB, 00OPa3yIOIIMX XUMUYECKOE COEJMHEHNUE.
JlarpaMMBbl COCTOSIHUS CIIJIAaBOB UX ITOCTPOEHHUE U Ha3HAUCHHE.
JluarpamMma COCTOSIHMSI CIJIaBOB C HEOIPAaHMUYEHHOM pPacTBOPHMMOCTBIO KOMIIOHEHTOB B TBEPJIOM
COCTOSIHUHU.

©CooNoOAWLDE

10. JlnarpaMma cOCTOSIHUS CIIJIaBOB, MCIIBITHIBAIOIINX MOTUMOP(HBIC TPEBpaICHUS.

11. JlnarpaMMa COCTOSIHUS CIIJIABOB C OTPAaHUYEHHOM PAaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJOM CO-
CTOAHUU.

12.  Jlmarpamma COCTOSHHUS CIUTaBOB, 00OPa3yIOMNX MEXaHUIECKHE CMECH.

13. VYrpouieHHas Auarpamma COCTOSIHUSI CUCTEMBI JKeJIe30-IIEMEHTHT.

14.  TIpaBuio OTpe3KOB.

15.  KommoHeHTHI 1 (ha3bl B CIUIaBaX JKeje3a C yriIepoaoM.

16.  TpeGomanwus, MpeabBISIEMbIC K KOHCTPYKIIHOHHBIM MaTepHaIaM.

17.  KoHCTpyKIMOHHAs MPOYHOCTHh METAJUIOB M KPUTEPUH €€ OLICHKH.

18.  BnusHue npuMecel Ha CBOMCTBA CTajCH.

19.  BnwusHue yriaepoja Ha CBOMCTBA CTaJCH.



20.  Kiaccudukamus yriepoaucToil cTad Mo CTPYKTYpe, Mo CrocoOy MpOU3BOACTBA M PACKUCIICHUS,
10 Ka4YeCTBY.

21.  Cranu OOBIKHOBEHHOTO KauecTBa U KaUeCTBCHHBIE.

22.  Bwuapl uyryHOB. MUKpPOCTPYKTYpa CBOMCTBA MapKHPOBKA.

23.  OOmme cBeaeHUS 0 TEPMOOOPaOOTKE.

24.  Bwuapl TepMUYeCcKOi 00paOOTKU METAIIOB.

25.  IlpeBpamieHus B CTajJH IIPH HArpeBe.

26.  IlpeBpamieHus B CTalIH MPHU OXJIAXKACHUH.

27.  JlmarpamMma M30T€PMHYECKOIO pacrajia ayCTeHUTA.

28.  Omxur, HOpMalIHM3alus, CTapeHuUE.

29.  Ortmyck B CTaJH.

30.  TloBepxHOCTHas 3aKajKa B CTAIIH.

31.  MapTeHcuTHOE peBpalIeHNue B CTANH.

32.  llonHas u HEMoJIHAS 3aKaJIKa CTaJH.

33.  IIpokannBaeMOCTh CTaJH.

34.  CriocoObl 3aKaJIKH CTaJIH.

35.  OcHOBHBIE JIMTHPYIOUINE AIIEMEHTHI B CTAJISIX, UX BIIMSHHUE HA CBOMCTBA CTAJICH.

36.  YmpouHeHHE OBEPXHOCTH METAJIOB IUIACTHYECKUM J1e()OPMUPOBAHHUEM.

37.  Oo6mme ceexenus o XTO.

38.  llemeHTanus ¥ HUTPOLIEMEHTAIUS CTAJIH.

39.  AzoTHpoBaHWE M HUTPOLIEMEHTALIUS CTAJIH.

40.  JIuddy3uonHass MeTain3amms.

41. Knaccudukanms nerupoBaHHBIX cTajeil (10 paBHOBECHOM CTPYKTYpE, MO CTPYKType Tociie oXJia-
KJICHUS Ha BO3IYXE, 110 COCTABY, 10 HA3HAYEHUIO).

42.  llemeHTyeMbIe H yaydIlllaeMble KOHCTPYKIIMOHHBIE CTAIIH.

43.  CrpouTenbHBIC M aBTOMATHBIE CTAJIH.

44.  JKaponpouHble U KapOCTOWKHE CTANIH.

45.  KoppO3HMOHHOCTOMKHE CTaJIH.

46.  HM3HOCOCTOIKHE CTANH.

47.  PeccopHONpYXHHHBIE, TOJIIAITHUKOBBIE KOHCTPYKIIHOHHBIE CTAJIH.

48.  MHCTpyMEHTalbHbBIE CTAIH JUISl PEXKYIIEro WHCTPYMEHTA. YTJIEPOJWUCTHIE W JIETUPOBAHHBIC HH-
CTpyMEHTAJIbHBIE CTAIIH.

49.  BeICTpOpeXyIIre HHCTPYMEHTAIBHBIE CTaJI U TBEP/IbIE CIIIABHI.

50.  TwuraH u ero cruiaBbl (CBOMCTBA, JIETUPYIOIINE JIEMEHTHI, TEpMUYECKass 00pabOoTKa, MPOMBIIIICH-
HBIE CIIaBBI, IPUMEHEHUE, MAPKUPOBKA).

51. AJUTIOMUHMIM U €ro CIIaBbl (CBOWMCTBA, JIETHUPYIOLIUE JIEMEHTHI, TepMUUYEcKas oOpaboTka, mpo-
MBIIICHHBIE CTUTABHI, TPUMEHEHHE, MApKUPOBKA).

52. Marsuii ¥ ero CIUIaBbl (CBOICTBA, JETUPYIOIIUE AIIEMEHTHI, TepMHUYECKasi 00padOTKa, MPOMBIIII-
JICHHBIE CIUIaBbI, IPUMEHEHNE, MAPKUPOBKA).

53. Menp u ee cruiaBbl (CBOHCTBA, JICTHPYIOIIHIE AIEMEHTHI, TepMHUYecKas 00paboTKa, MPOMBIIUICHHBIE
CIUIaBbI, IPUMEHEHNE, MAPKUPOBKA).

54.  TlonsThe o HeMeTaUIMUECKUX MaTepuanax. Kmaccudukanus moauMepoB (Mo cocTaBy, o Gopme
MOJIEKYI, TI0 ()a30BOMY COCTOSIHUIO, TI0 OTHOIIICHHIO K HAaTPERBY).

55. OcoOEHHOCTH CBOMCTB MOJUMEPHBIX MaTepuanoB (OPUEHTAMOHHOE YIIPOYHEHUE, peaKCaluoH-

HBIE CBOIICTBA, CTapEHUE MOJMMEPOB, PaTUAKCAMOHHAS] CTOMKOCTbD, aJIr€31H).

IIkaJjabl oeHKH 00pa3oBaTeJIbHbIX TOCTHKEHUN !

NoNo Bannbl 3a Buj TpeboBaHUS K 3HAHUSM
B paboTHI
VO BX -9-10 | MakcumanbHbli 0ajul BBICTABISETCS MPHU MOJHOM U MPABUIBHOM BBINOJ-
YO JIP -5 HEHUU 3a/laHui, TITyOOKOM M MIPOYHOM YCBOEHHUU CTYJAEHTOM MPOTrPaMMHO-
1 YO3x1-5 ro Marepuaina, YeTKOM HU3JI0KEHUU MOCTAHOBOK 33]1a4, aJITOPUTMOB U pe-
KJI-9-10 3yJbTATOB PELIEHUs 3aau, BBIBOJOB 110 Pe3yIbTaraM paboThl, TOTOBHOCTH
KP -9-10 BBINOJHSATH JaHHYIO paboOTy B MIPAKTHUKE.




VO BX — 7-8 | JlaHHBIii Ot BEICTABISSTCS TPH MOJTHOM U MPABIIIHHOM BBITTOJTHEHUH 33/TaHUH,
YOJIP 4 YCBOEHHMH CTYAECHTOM IIPOrPaMMHOI0 MaTrepuaa, Y€TKOM M3JIOKEHUU IIOCTaHO-
2 VO3n-4 BOK 3a71ad, aJITOPUTMOB U PE3YJIbTaTOB PEIICHUS 3a/1a4, BHIBOJIOB IO PE3yNbTa-
KJI-7-8 TaM paboThl, TOTOBHOCTH BBINOJNHATH JAHHYIO pabOTy B NPAKTHKE, HO HEKOTO-
KP —7-8 pbIe BOIPOCHI U3JIaraeT HeMOCIEI0BATENbHO, IOMYIIEHb HETOUHOCTH.
YOBX -6 Januplii 6ain BBICTaBISETCA CTYIEHTY NPU BBINOJHEHHH PabOTHI, HO Y
YOIJIP-3 | cryjeHTa HET HOJIHOrO MOHMMAHHUS HOCTAHOBOK 3a]ay, METOJIOB M PE3yllb-
3 YO3n-3 TaTOB PELICHUH.
KJII-6
KP -6
YO BX <6 OneHka «HEYIOBIETBOPUTEIBHO» BBICTABIIAETCS CTYIEHTY, KOTOPBIM He
YO JIP <3 IIOJHOCTBIO BBINOJIHKMII pabOTy, HE OCBOWJI 3HAYUTENHHOW YacTH MpO-
4 YO31<3 IrPaMMHOT0 MaTepHaia, JOMyCKaeT CYIIeCTBEHHbIE OINOKHU MPU TPAKTOBKU
g zg MIOCTAaHOBOB 3a/1a4, METO/I0B PEIICHUH, MOTYyYCHHBIX PE3yJIbTaTOB.
Baibl
(utoroBoi OcBoenue
N N . TpeboBanus K 3HAHUAM
PEUTHHIOBOM | KOMMIeTeHMii
OLIEHKH)
100-85 [IponBunyThiit | OTBETHI Ha TOCTaBJICHHBIE BOIMPOCHl TMOJHBIC, YETKHE |
YpPOBEHb pa3BepHyThie. PemieHust 3amad  JOTHYHBL, JOKa3aTelIbHBI U
JEMOHCTPUPYIOT aHAIUTHYECKHE W TBOPYECKHE CHOCOOHOCTH
CTYZICHTA.
84-70 Cpennuii JlaroTcs 1OJIHBIE OTBETHI Ha IOCTaBJIEHHBIE BOIpochl. [lokazaHo
YpPOBEHb yYMEHHE BBIICISATh IPHYUHHO-CIIEACTBEHHBIE CBs3U. [Ipu perennn
3a1ad JIOMYIIEHBl HE3HAYUTENbHBIC OINMOKH, HCIPaBICHHBIE C
MTOMOIIIBIO «HABOJISIIIIMX» BOITPOCOB MPEIOIaBATEIS.
69-60 bazoBsrit OTBeTbl Ha BONPOCHI M pEIIEHUS TIOCTABJICHHBIX 33134
YPOBEHb HEJIOCTaTOYHO ToNHbIe. Jlormka W MOCIeNoBaTeIbHOCTh B
pelieHnH 3a7ad WMEIOT HapylieHus. B OoTBeTax OTCYTCTBYIOT
BBIBOJIBI.

Crynent, nonyuuBunii MeHee 60% oT MakcUMalIbHOTO Oaiijia 3a paszien JUCHMILIMHBI WIH IPOMEXKYTOY-
HYIO aTTCCTalluI0, CYNTACTCA HCATTCCTOBAHHBIM I10 I[aHHOi/JI JUCHUITIINHE.

Tabauna ajis aHaJan3a COOTBETCTBHSI H B3AMMHOI0 NepecyeTa OIeHOK B Pa3JIMYHBIX HIKAJIaX
Cymma Ouenka no 4-x 3auer Ouenka oatams
0aJ1J10B 0aJbLHOM MIKaIe (ECTS) paia
90 - 100 5 (OTAMYHO) A OTIINIHO
85 -89 B OYEeHb XOPOIIO
75-84 4 (xoporo) C XOpOIIO

3a4TEHO

70-74

6569 D yIOBJIETBOPUTEITHHO
3 OBJIETBOPUTEIILHO

60 -64 (yn p ) E MTOCPEACTBECHHO

HE
Hwuxe 60 | 2 (HEYOOBIETBOPUTEIHHO F HEYIIOBJIIETBOPUTEILHO

(neyn P ) 3a4TEHO YA P
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Hnmepnem-pecypcol

[TouckoBeie cucTeMbl HHTEpHETa yandeXx.ru, google.ru, rambler.ru mo KOHKPETHBIM BOIPOCaM 00b-

€KTa IIOUCKa.

MarepuajibHO-TeXHUYECKOE O0ecnedeHue TUCHUILIMHBI

JlabGopatopust kapeaper BUTU «MartepuanoBenaeHuey, ocHaeHHas: METAIOTpaGUIECKUMU MHK-
pockonamu mox. MUM — 6, MUM — 7; tBepnomepamu bpuuemns, Poksemta u Bukkepca; nedsto s
HarpeBa, a TakXke: 0aku ¢ OXJIAXJIAIOUUMMU KHUAKOCTAMU; IJIAaKaThl: «J(HnarpaMma »xeie3o-yriepon» U
«/lmarpaMma M30TEpPMUYECKOTO paclaja ayCTeHUTa»; CTeHIbl: «UepHble U IBETHbIE MeTauiby, «Heme-
TaJNINYECKUE MaTepHalibly; KOMIIEKTH Makpo- ¥ MHUKpoOHUIHM(}OB; aibOoMbl ¢ (poTorpadusiMu MUKpO-
CTPYKTYp METaJJIOB U CIIJIABOB; MApPOYHHUK CTajlel U CIUIaBOB; 00pa3libl cTajel pa3Iu4HbIX MapoK.

B03MOXHOCTh HCMONB30BAaHUS 3JEKTPOHHBIX H3JAaHUN BO BpPEMsI CaMOCTOSITEIbHOW MOJATOTOBKHU
crynentoB, BUTU obGecrieunBaer oOydaronuxcsi pabodyuM MECTOM B KOMITBIOTEPHOM KJIACCE C BBIXOJIOM B
HHTEepHET B COOTBETCTBUH C 00bEMOM U3y4aeMbIX TUCIUTUIMH.

B Hanm4uu UMEIOTCS ayAUTOPUU C MYJbTUMEIUMHONW TEXHUKOH ISl MPOCMOTpa (PUIHBMOB, TIPE3CH-
Talui 1 BUAECOPOIUKOB. MIMeIoTCs JTUIIEH3NOHHbBIE CIIPABOYHUKH U 0a3bl TaHHBIX.

B BUTU umeercst 6ubnuoreka HAy9YHO — TEXHUYECKOH, MEPUOANIECCKON JTUTEPATYPHI, C ICHUCTBYIO-
IIMMU CTaHAapTaMH, HacuuThIBatomas okoiao 600 mo3ummii.
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Y4eOHo-MeTOAMYECKHE PEKOMEHIANH JJISl CTYIeHTOB

1. Yka3zanus U1s IpoCiylIMBaHus JIEKIUI

[Tepen HavyamoOM 3aHATHI BHUMATEIbHO O3HAKOMHTBHCS C YUEOHBIM IIAHOM MPOBENEHUS JICKUIUH U
CIIMCKOM PEKOMEHI0BaHHOM JIUTEPATYPBHI.

Ilepen nocenieHMEM O4YepeAHOMN JIEKIIUM OCBEXUTh B NAMSATH OCHOBHBIE KOHLENIUHU MPOIIEHHOTO
panee marepuaia. [lonroToBuTh mpu HEOOXOAMMOCTH BOIPOCHI MpenoaBareno. He Hamo onmacaThces, 4To
BOTIPOCHI MOTYT OBITH MTPOCTHIMH.

Ha nexnum ocHOBHOE BHUMaHHE CJeyeT yAensiTh He (opMyiIaM U MaTeMaTUYECKUM BBIKJIAIKaM, a
COJIEP’KaHUIO N3Y4aeMbIX BOIIPOCOB, OIPECIICHUSIM U IIOCTAHOBKAM 3a]1a4.

B nporecce n3ydeHust JIEKIIMOHHOTO Kypca HEOOXOJUMO 10 BO3MOKHOCTH 4acTO BO3BPALLATHCS K
OCHOBHBIM IMOHATHSAM M METOJIaM pelIeHHs 3a7a4 (37eCb BO3MOXKEH BHIOOPOYHBIN KOHTPOJIb 3HAHUH CTY-
JICHTOB).

KenarenpbHO MCIOIB30BaTh KOHCIIEKTHI JIEKLIUH, B KOTOPBIX UCIIOJIb3YETCS IPUHSATAs IpernogaBare-
JIeM cucTeMa 0003HauYEHUH.

st Gosiee moipoOHOrO M3yUeHHUs Kypcea clieyeT padoTarh ¢ pEKOMEHI0OBAHHBIMU JTUTEPATYPHBIMU
MCTOYHUKAMHU ¥ BHOBB TOSIBIISIOIIUMUCS HCTOUHUKAMH.

2. YKa3zaHus 1S y4acTusl B IPAKTUUECKUX 3aHATUAX

[lepen nocemeHNEM YSICHUTh TEMY IPAKTHUECKOTO 3aHATUSA U CAMOCTOATEIbHO U3YUUTh TEOpETHYE-
CKH€ BOIPOCHI.

B koH11e 3aHATHS TIPH HEOOXOTUMOCTH BBLSICHUTD Y TIPETIOIaBATENsI HESICHBIE BOIIPOCHI.

OCHOBHBIE Pe3yJIbTaTHl BHIIOTHEHUS PA0OTHI HEOOXOAUMO pacrievyaraTh.

3. Yka3zaHus JUIs BBIIOJHEHHS Ta00paTOPHBIX paboT

Cobmronate TpeOOBaHUSI TEXHUKH O€30IaCHOCTH, JJISl YEro MPOCIylIaTh HEOOXOAUMBIE pa3bsCHE-
HUS O NIPaBUJIBHOCTH MOBEJEHUS B JIaDOpaTOPHUH.

[lepen BbIIOTHEHUEM JIAOOPATOPHON pabOTHI MPOBECTU CAMOCTOSTENBHO MOATOTOBKY K paboTe u3y-
YUB OCHOBHbBIE TEOPETUUYECKHUE MOJIOKEHNUS, 3HAHNE KOTOPBIX HEOOXOIUMO I OCMBICIIEHHOTO BBIIIOJIHE-
HUS pabOTBHI.

B nporecce BbImoaHeHUsT pabOThI CleAyeT MOCTOSHHO OOIIAaThes ¢ MpernojaBaTesieM, He JOIycKas
110 BO3MO>KHOCTH HENPABUJIBHBIX JCHCTBHIA.

OcHOBHBIE PE3yNbTAThl SKCIIEPUMEHTOB HEOOX0IMMO 3a(UKCUPOBATh B MNCbMEHHOM BUJIE.

[Ipu cnave 3avera mo paboTe MOATOTOBUTH OTYET O MPOJEIAHHON paboTe, Tie TOJDKHBI ObITh OTpa-
JK€HbI OCHOBHBIE PE3YJbTAThl U BHIBOBI.

4. Yka3aHus 17151 BBIIIOJIHEHUS CAMOCTOSITEIbHON pabOThI

[ToryunTs y mpenojaBaTelis 3a/laHue U CIHCOK PEKOMEHIOBAHHOM nuTeparypbl. M3ydenue teope-
TUYECKUX BOINPOCOB CIEAYET MPOBOJUTH IO BO3ZMOXKHOCTH CaMOCTOSITENIBHO, HO MPHU 3aTPYAHEHUSIX 00-
pamarbes K MpernogaBaTelo.

[ToArOoTOBUTH MUCEMEHHBINM OTYET O TIPOJICTAaHHOM padoTe.

[Tpu BhIMONHEHNH (DPOHTATBHBIX 33aJaHUN MO YCMOTPEHMIO MpernojaBareis paboTa MOXKET ObITh
OlleHEeHa 0e3 MUChbMEHHOT0 0TYeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI, IPU YCIOBUH aKTUBHOU
CaMOCTOSITENIbHOM pabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.

Takum o0pa3zom, camocTosTenbHas padoTa CTYIEHTOB SIBJISETCS HEOOXOAMMBIM KOMIOHEHTOM IO-
Jy4EeHHUsI TOJTHOLEHHOTO BBICIIETO 00pa30BaHUsI.

MeTozmqecmne PEKOMCHIAINNA JIsA npenonaBaTeﬂeﬁ

1. Ykazanus 1 npoBeAeHUS JICKIUMA

Ha mepBo#i BBOAHOM JIGKITMU ClIeTaTh OO 0030p COAEpKaHMs Kypca U OTMETUTh HOBBIE METOJIbI
Y TOJIXOJIbI K PEIICHUIO 33/1a4, pacCMaTPUBAEMBIX B Kypce, JOBECTH J0 CTYACHTOB TpeOoBaHUs Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

[Ipu moArOTOBKE K JEKIIMOHHBIM 3aHATHIM HEOOXOIMMO MPOAYMaTh IUIaH €ro MPOBEACHHS, COICp-
’KaHWE BCTYMHUTEIHLHOM, OCHOBHOM M 3aKITIOYUTEIILHON YaCTH JICKIH, 03HAKOMHUTHLCSI C HOBUHKAMH YIeOHOM
U METOJWYECKOW JIMTEpaTyphl, MyOJUKAIMSIMH TIEPUOAMUECKON TeYaTh 1O TeMe JICKIIMOHHOTO 3aHSTHS.
YTOYHUTH TUTaH TPOBEACHHUSI CEMUHAPCKOTO 3aHATHUS 110 TeMe JISKIUH. [lepen u3moKeHneM TeKYyIIero JeK-
IIMOHHOTO MaTepuaja HAllOMHUTH 00 OCHOBHBIX MTOTaX, JOCTUTHYTBIX Ha Mpeaplaynux Jekuusx. C aToi
ENBIO 337aTh HECKOJIBKO BOITPOCOB ayIMTOPUHU M OCYIIECTBUTH BHIOOPOUYHBINA KOHTPOJIb 3HAHUS CTY/ICHTOB.



B xone neKIMoHHOro 3aHATHS MpernojaBareib JODKEH Ha3BaTh TEMY, yUe€OHbIE BOMPOCHI, O3HAKO-
MUTh CTYJIEHTOB C I€PEUYHEM OCHOBHOW M JOINOJHUTEIBHOW JINTEPATyphbl IO TeME 3aHATUA. PackpbiBas
coJiepKaHue Y4eOHBIX BOIIPOCOB, aKIICHTUPOBATh BHUMAHHE CTYIEHTOB Ha OCHOBHBIX KaTETOpPHUSX, sIBJIE-
HUSX U Ipoleccax, 0COOEHHOCTAX UX MPOTeKaHUsl. PacKpbIBaTh CYyIIHOCTh U COJAEPKAHUE PA3INYHBIX TO-
YeK 3pEHMsI U HayYHBIX MOJX0/0B K OOBSICHEHUIO TE€X WM UHBIX SIBJIEHUH U IIPOLIECCOB.

Crnenyer apryMeHTUPOBAaHO 0OOCHOBATH COOCTBEHHYIO MO3UIUIO MO CHOPHBIM TEOPETHUYECKUM BO-
npocam. [IpuBoauTe npumepsl. 3aiaBaTh MO XOAY H3JI0KEHHUS JIEKIIMOHHOIO MaTepuania pUTOpUYECKHE
BOIIPOCHI U CAaMOMY JIaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AI[MH MBICIUTEILHON AEATEIbHOCTH
CTYJCHTOB, IIOBBILICHUIO X BHUMaHUS U MHTEpeca K MaTepuaiy JIEKIMH, ee coaepkanuto. Ilpenonasa-
TEJIb JOJDKEH PYKOBOAMTH PabOTOH CTYIEHTOB MO KOHCIIEKTHPOBAHUIO JEKIIMOHHOTO MaTepHaia, moadep-
KHBaTh HEOOXOAUMOCTh OTPAKEHUS B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHHUI M3y4aeMON TEeMbI, 0CO00 BbIJIE-
JIsis1, KaTeropHalibHBIN ammapaT. B 3akitounTebHON YacTh JICKIUU HE00X0IuMO cPOpMYITHPOBATH OOIIHE
BBIBOZIBI 10 TE€ME, PACKPBIBAIOIIME COJIEPYKAHHE BCEX BOIPOCOB, MOCTABJICHHBIX B JEKIUH. OOBSIBUTH
IUIAaH OYEPEIHOI0 MPAKTUYECKOTO 3aHATHs, JaThb KpAaTKHE PEKOMEHJAIUH 110 MOJArOTOBKE CTYAEHTOB K
cemuHapy. OnpenenuTs MECTO U BPEMs KOHCYJIbTALIUU CTY/I€HTaM, [I0KEIaBIIUM BBICTYIIUTh HA CEMHHA-
pe ¢ IoKIanaMu u pedeparamu.

Ha nocneaneii nekuuu yneiauTb BpeMs JUist 0030pa Haubosee BaKHbIX MOJI0KEHUH, PACCMOTPEHHBIX
B Kypce.

2. YKa3aHus Ui IPOBEICHUS MPAKTHUECKUX 3aHATUI

YeTko 0003HAYHUTH TEMY 3aHATHSI.

OOCynuTh OCHOBHBIC MMOHATHS, CBSI3aHHBIE C TEMOM.

B npouecce pemienus 3agad BECTU AUCKYCCUIO CO CTYJEHTaMM O MPAaBUIBHOCTU NPUMEHEHHUS TEO-
peTUYECKHUX 3HAHUM.

OtMmeuath CTYAEHTOB, Hau0oJIee aKTUBHO YYaCTBYIOIIMX B PELICHUH 33/1a4 U JIUCKYCCHSIX.

B KoHIIe TpaKTHKHU 331aTh AyAUTOPUN HECKOJIBKO KOHTPOJIbHBIX BOIIPOCOB.

3. YkazaHus [Tt TPOBEACHUS JIA00OPATOPHBIX 3aHITHH.

Cobumoiate TpeOOBaHMS TEXHUKHU 0€30MaCHOCTH M MPOBOJUTH HEOOXOJUMBIE PA3bsICHEHUS O Mpa-
BUJILHOCTHU MOBE/ICHUS B J1a00paTOPHUH.

[Tepen BbIMONHEHHEM JTAOOPATOPHON PabOTHI MIPOBEPUTH CTENIEHh TOTOBHOCTH CTYACHTOB, HAlOM-
HUTbh U OOCYIUTh OCHOBHBIE TEOPETHUECKUE IMOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOJUMO ISl OCMBICIIEH-
HOTO BBITIOJIHEHUSI padoT.

B nporiecce BbimosmHeHUsT pabOTHI ClieyeT MOCTOSHHO OOIAThCS CO CTyJAEHTaMH, HE JOIycKas Mo
BO3MOKHOCTH MX HETPABWIBHBIX JACHCTBUM.

TpeboBarb, 4TOOBI OCHOBHBIE PE3YJbTAThl SKCIIEPUMEHTOB OBbLIM 3a(pUKCUPOBAHBI CTYJIEHTAaMH B
MMCbMEHHOM BH/IE.

[Tpu mpueme 3aueta 1o padore TpeOOBATH OTYET O MPOJAETAHHON paboTe, re JOJKHBI ObITh OTpa-
’KEHbl OCHOBHBIE PE3YJIbTaThl U BHIBOIBI.

4.YKa3aHus 110 KOHTPOJIIO CaMOCTOSITEIbHOM paboThl CTYJICHTOB

[To ycMoTpeHHio mpemnoiaBatesis 3alaHie Ha CaMOCTOSITENIbHYI0O PabOTy MOXET ObITh WHIUBUIY-
AJIbHBIM WIH (PPOHTATHHBIM.

[Ipy mcnonb30BaHWK MHAMBHUAYAJIBHBIX 3aJaHU TpeOoBaTh OT CTyAEHTa MUCBMEHHBIH OTYET O
IpoJiesIaHHOM pabdoTe.

[Tpu mpumeHeHun (POHTAIBHBIX 3a/laHUN BECTHU KOJIJIEKTUBHBIE OOCYXKIEHHS CO CTYAEHTaMU OC-
HOBHBIX TEOPETUYECKUX MOTOKEHHH.

C nenbro KOHTPOJISl KaueCTBa BBIIIOJHEHUSI CAMOCTOATEIbHONU paboThl TpeOOBaTh MHIANBUAYAIbHbBIE
OTYeTHI (IOIYCTUMO BMECTO MUCHbMEHHOI'0 OTYETa MPUMEHSITh UH/IMBUTyaJbHbI€ KOHTPOJIbHBIE BOIPOCHI).

[Iporpamma cocraBiiena B cootBeTcTBUU ¢ TpeboBanusmu OC HUAY MUDU u yueOHbIM TITAaHOM
OCHOBHOM 00pa30BaTEIHLHON MPOTPaMMBbI

PaGouyto mporpammy coctaBui poreHT Kynamesa 1.0.
Penenzent: nouent Kocrun /. A.
[Iporpamma ono6pena Ha 3acenannu Y MKH 13.03.01 TerutosHepreTruka u TETUIOTEXHUKA.

[Ipencenarens yueOHO-MeTOAMYECKOM KOMuccuu PasyBaer A.B.



