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1. HEJIX OCBOEHUSA JUCIUAIIVIMHBI (MO Y JIsA, TIPAKTUKHW, HUP)

1.1 | I3yunTh:0CO0EHHOCTH CTPOEHHS METAJUIOB, IIPEBPAIICHIS B paciliaBaX M TBEPJIOM COCTOSHUH, IPHHITUIIBI JISTHPOBaHUS

U 3aBUCHUMOCTb MEXAHUYECKUX CBOKCTB OT JETUPOBAHUS U CTPYKTYPBL.

1.2

1.3 | HayanTh MOHUMAHHIIO OCHOBHBIX 3aKOHOMEPHOCTEH (hOpMHPOBaHMS MUKPOCTPYKTYPHI HA OCHOBE aHAIN3a JHarpaMM

COCTOSIHUS IBOMHBIX M TPOHHBIX CHCTEM, 3aKOHOMEPHOCTEH (POPMUPOBAHUS MUKPOCTPYKTYPHI IPH KPUCTATU3AIINH,
MIPEBPAILCHUSIX B TBEPIOM COCTOSIHUH, TOPSTYEH M XOJIOJHO TIACTHYECKO AedhopMaliy, TepMIYecKoi 00padoTke, CBsI3H
MHUKPOCTPYKTYPBI M CBOWCTB METAJUIOB U CIUIaBOB, OCHOBEI JINTEHHOTO MIPOU3BOJICTBA U

2. MECTO JUCIIMIIJIMHBI MOAYJIA, ITIPAKTHKHU, HUP) B CTPYKTYPE OIIOII BO

ukn (paznen) OOIT: | b1.B.OJ
2.1 | TpeGoBaHus K MpeIBAPUTEILHON MOATOTOBKE 00YYaIOIIerocs:
2.1.1 | ®usuka
2.1.2 | Xumus

2.2 | AucuMnJuHbI ¥ MPAKTUKH, 1JI51 KOTOPbIX 0CBOEHNE TAHHOW JUCHHUIIMHBI (MOIYJIs1) HEOOXO0IMMO KaK

NpealecTByIoIee:

2.2.1 | TexHonorus KOHCTPYKLIMOHHBIX MaTEpUaIOB

2.2.2 | leranu ManvH

2.2.3 | OCHOBBI TEXHOJIOTUH MAIIMHOCTPOEHUS

2.2.4 | MamuHbI 1 arperaTbl METAJUTYPIrU4€CKOIro NpoOrn3BOACTBA

2.2.5 | OcHOBBI IPOEKTUPOBAHUS

3. HEJIA JUCHUIIJIMHBI (MOAYJISA, IPAKTUKH, HAP), COOTHECEHHBIE C COOTBETCTBYIOLIIUMH

KOMIIETEHIIUAMM, KOTOPBIE TOJI’KHBI BbITh TOCTUT'HYTbI OBYYAIOIIUMCS

IIK-2.5 : YMeHue NpUMEHSITh MeTOAbl KOHTPOJISl KauyecTBa U3/1e/uil M 00eKTOB B cepe npodeccHoHATbHOM
AesITeJTbHOCTH, NPOBOAUTL AHAJIN3 NPAYHH HAPYIICHUH TEXHOJIOTHYECKHX POLECCOB M Pa3padaThIBATh MEPONPHATHS 10
HX NpeayNpeKAeHHI0

3HaThb:

Yposens |

OCHOBHBIE BUIBI, KIIACCU(HUKAIIIIO U CBOWCTBAa KOHCTPYKIIMOH-HBIX MaTEPHAJIOB, HCIIOIB3YEMBIX IS H3TOTOBICHUS
JleTasiedl v y3J10B MallluH

Yposens 2

Yposensb 3

Ymers:

Yposens 1

OI_[eHI/ITL BO3MOXXHOCTB IIPUMEHCHUA ONPEACICHHBIX MaTCpUa-JIOB 1T KOHKPETHBIX I/ISI[GIII/Iﬁ C yUY€ToOM
OKCIITYaTaHUOHHO-TEXHUYCCKUX TpeGOBaHI/Iﬁ

VYposeHs 2

Yposens 3

Baanernb:

Yposens 1

3KCHepI/IMeHTaHLHBIMI/I MCTOOUKaAMH U TEXHUKOU MaTeprUaIO-BEAYCCKUX I/ICCHG)IOBaHI/II\/'I

Yposens 2

Yposens 3

IIK-3.6 : YMeHune BoIOMPATh OCHOBHBIE H BCIIOMOTraTe/IbHbIE MATEPUAJIBI, CIIOCO0BI peaTu3aliuu TEXHOJOTHYeCKHX
nmpoueccoB, IPUMEHATH MPOrpeCCUBHBIC METOABI IKCIIYyaTallUd TEXHOJOTMY€CKOT0 oﬁopyuonanuﬂ P U3roTOBJICHUHU
TeXHOJIOTHYeCKUX MALIMH

3HaThb:

Yposens 1

duznyeckre OCHOBbI MATEPHAJIOBEICHUS, XapaKTEPU-CTUKH MaTEPHAIIOB, IPUMEHIEMBIX ITPH U3TOTOBJICHUN
JleTasiedl v y3J10B MallluH

Yposens 2

Yposens 3

YMmerh:

Yposens |

Bribupath MaTepuaibl ¢ yI€TOM TEXHOJIOTHYHOCTH MPOLIECCOB U3TOTOBIICHHUS U3ACIHUN 1 00ecTiedeHus TpeOyeMbIX
CBONCTB

YposeHsb 2

Yposens 3

Baagern:

Yposens |

Meroaamu BeIOOpa MaTepUANIOB B TEXHOJIOTHUECKUX MPOLECcCax MPOM3BOACTBA, SKCILTyaTallud U pEMOHTA MAIlluH U




00opynoBaHUs

Yposens 2

Yposens 3

IIK-3.7 : YMeHune NpUMeHATH MeTOAbI CTAH/IAPTHBIX HCIILITAHUI M0 onpee/ieHnI0 (PU3NKO-MeXaHUYeCKUX CBOHCTB 1
TEXHOJOTHYECKHUX NMoKa3aTeaenl HCIOJb3YEeMbIX MATEPHUAJIOB U I'OTOBBIX H3}1€J’ll/lﬁ

3HaTh:
VYposens | | OCHOBHBIE METOABI ¥ CHOCOOBI H3yUSHHUS CTPYKTYPHI MaTepHAalioB, HX (GU3MUECKUX H MEXaHHUCCKUX CBOICTB
YposeHs 2
Yposens 3
Ymern:
VYposenb 1 | [IpuMEHAT METO/IBI CTAHAAPTHBIX UCIIBITAHUI IO OIIPE/ICIICHUI0 (PU3NKO-MEXaHUUECKUX CBOMCTB, UC-TI0JIB3yEMBIX
MaTepHaJIOB U TOTOBBIX M3/ICIHI
Yposens 2
Yposens 3
Buaaners:
VYposens | | Meronamu cTaHIapTHBIX UCTIBITAHUH IO OTIPEACICHHIO (PH3UKO-MEXaHUIECKUX CBOMCTB, HCIIOIB3YEMBIX MaTe-
pHAaJIOB ¥ TOTOBBIX M3IETHH
Yposens 2
Yposens 3
YK-7.1 : Cioco0HOCTHh aHAJIM3UPOBATH MPOAYKIHUIO, IPOLECCHl H CHCTEMBbI
3HaTh:
VYposens | | OcHOBHBIE BUIBI, KIACCH(UKALIUIO U CBOMCTBA KOHCTPYKLIMOH-HBIX MaT€PUAIIOB, HCIIONb3yeMBbIX /ISl H3TOTOBICHUS
Jetajnel 1 y3J10B MalluH
YposeHsb 2
Yposens 3
Ymern:
VYposenb | | OieHUTH BO3MOXHOCTH IPUMEHEHUSI ONPEICTIEHHBIX MaTepPHa-JIOB sl KOHKPETHBIX U3IETHHA C y4eTOM
9KCILTYaTalMOHHO-TEXHHYESCKIX TPeOOBaHMUIA
YposeHs 2
Yposens 3
Baapers:
VYpoBenb | | MeToaukamu U TEXHUKOM MaTepHaloBeJUECKUX HCCIEA0BAHUIMA
YposeHsb 2
Yposens 3
4. CTPYKTYPA U COAEP)KAHUE JNCHUIIJIMHBI (MOAYJISA, IPAKTUKHA, HUP)
Kon HaumeHoBaHue pa3eaoB U TeM /BU/ 3aHATHSA/ Cemectp / | YacoB | Komneren- | Jluteparypa | Ilpumedanue
3aHATHSA Kype M
Paznen 1. Kpucraaimyeckasi CTpykTypa u
nedeKThl KPHCTAJJINYECKOT0 CTPOEHUS
MeTa10B. Kpucraniuzauus MeTanioB
1.1 XapaKTepuCTHKa METAJUINYECKOTO COCTOSIHUS, TUTIBI 2 1 JI.1J12.1
KPHCTAJUTHYECKUX PEIIETOK, Ae(eKThl. Poct u 2.2
¢dopma kpucramioB. CTpoeHHE CIUTKA.
AnnoTtponuueckue npespainenus. /JIex/
1.2 W3zyuenune mpouecca kpuctamuusanuu /J1ad/ 2 1 J1.1J12.1
JI2.2J13.1
1.3 IToaroToBka K 1ab0paTOPHBIM paboTam, 2 12 JI.1J12.1
0opopMIICHHE OTYETOB; J12.2J13.1
IMoaroroBka k mpaxTudeckuM 3aHaTuaM /Cp/ JI3.3
Pasznen 2. XosoqHas miacTuyecKas
nedgopmanusi,MexaHn4eckue M pusnueckne
CBOIiCTBa, HX 3HAYEHHE MPH IKCILIyaTAIHH,
CTaH/IapPTHBIE HCIBITAHUSA, CBOHiCTBA, KaK
NoKa3aTeJu KayecTBa




2.1 MexaHU3M IUIaCTHUECKON e opMalnu, HaKJerl, 2 1 JI1.1J12.1
pekpuctanmnus. Kiaccudukanus MexaHnIeCKuX J2.2
HCTbITaHuH. VICTIBITaHUS paCTSOIKSHUEM.

Omnpenenenne TBEPAOCTH, TUHAMUIECKIE
HCTIBITAHMUS.
/JTex/

2.2 BbI00p peXXMMOB PEKPUCTAIUTAZAIUH JTS 2 2 JI.1J12.1
Pa3IUYHBIX CIUIABOB. Y CTPOICTBO Pa3IMYHBIX TUIIOB J12.2J13.3
TBepaomMepoB /I1p/

2.3 Omnpenenenue TBepaocty /J1ad/ 2 1 JI1.1J12.1

JI2.2J13.1

2.4 CocraBieHue oTyeTa no rabopatopHoit pabore /Cp/ 2 8 JI1.1J12.1

J12.2J13.1
Pasnen 3. HKesaesoyriaepoaucreie CIUIaBbl,
JUarpaMma xeJse3o-yriepoa. MUKpOCTPYKTypa
YIJIePOAUCTHIX CILUIABOB M YYT'YHOB

3.1 CtpoeHue 1 CBOMCTBa YHCTOTO *Kele3a. J[narpamma 2 1 JI.1J12.1
COCTOSIHUS JKeJe30-11eMeHTUT. CTPYKTYypHI: OCIbIX, 122
CephIX U TOJOBUHYATHIX YYTyHOB. [ paduTH3zanus.

/JTex/

3.2 ITocTpoenre KpUBBIX OXJIAKICHUS ISl CTUIABOB C 2 2 JI.1J12.1
pasnuyHOH KOHIeHTpanuei yraepoaa /IIp/ JI2.2J13.3

33 BrmosnHEeHNE KOHTPOIBHON PaOOTHI HA TEMY: 2 48 JI1.1J12.1
" AHaJIM3 AUarpaMM U MOCTPOEHHE KPUBBIX JI2.2J13.2
oxnaxaenus" /Cp/

Pa3gen 4. ®opMupoBaHue MHUKPOCTPYKTYPBI
YIJIePOIUCTHIX U JIETHPOBAHHBIX CTAJIEH.
TexHos0rH4YecKue CBOMCTBA CTaJIe.
YriepoaucTbie CTATN U YYTYHBI

4.1 BiusiHue nerupyromux 3JeMEHTOB Ha CBOWCTBA 2 1 JI.1J12.1
YYTYHOB U CTajei. 2.2
Krnaccugukamus aerupoBaHHBIX CTaJel ¢
HCIIOJIF30BaHUEM JHarpaMM (a3zoBoro paBHOBECHSI.

JlrmarpaMMBl JKeJIe30-XpoM, IKeJIe30-HUKEIb, JKeIe30-
Maprager. O6pabaTeIBaéMOCTh, CBAPHBAEMOCTb,
LITaMITyeMOCTb.
VYrepoaucrast cTanb 0OIIero Ha3HAYCHUS,
aBTOMATHAsI CTaJb.
Cepble, KOBKHE U BBICOKOIPOUYHBIE YyTYHBI.
/JTex/
4.2 Hzydenue cTpykTypsl crasu /J1a6/ 2 1 JI1.1J12.1
J12.2J13.1
43 Wzydenue cTpykTypsl uyryHa /J1a6/ 2 1 JI1.1J12.1
J12.2J13.1

4.4 CocraBieHue 0TYETOB 110 JIAOOPATOPHBIM 2 12 JI1.1J12.1
pabotam /Cp/ J12.2J13.1

4.5 IToaroToBka k 3adery o aucuuiuinae /Cp/ 2 12 JI1.1J12.1

2.2

4.6 3ader 1o gucuMIuinHe /3a4ér/ 2 4

5. ®OHJ OIEHOYHBIX MATEPUAJIOB

5.1. KoHTpoabHbIe BONPOCHI 1JII CAMOCTOATEILHOM MOATOTOBKH K MPOMEKYTOUYHOM ATTECTALMH M0 MTOraM OCBOECHHS

JUCHUILTHHBI (MoayJisl, npakTuku, HUP)

1). KoHnTposbHbIe BOMPOCH! 17151 3alUThI JabopaTopHbix padot (YK-7.1-31, V1; I1K-2.5-31, V1; I1K-3.6-31, V1; I1K-3.7-31, V1)

JLp. Nel

— N30 kW~

W3ydyenue nporecca KpucTaaIu3aliu

Jlaiite ompenenenre TepMUHAM (haza U KOMIIOHEHT.

Hcnone3ys npaBuiio ¢a3, oxapakTepusyiiTe TeMIepaTypHble YCIOBHUS KPHCTAUIN3ALUK YHCTOTO BEIECTBA.
B 4eMm npuHLMIHAIBHOE Pa3IMUYMe XKUJIKOTO COCTOSHUS OT KPHUCTaIIMYECKOTro?

Jaiite onpeneneHue TepMUHY KPUTUYECKUH pa3Mep 3apOJbllia.

Ot Kakux (QakTopoB 3aBUCAT GopMa U pa3Mepbl KPUCTAIIIOB?

B uem nmpuHIMITMANEHOE OTIMYHE KPUBOH OXITaXJeHHUs aMOP(HOIO W KPUCTAJUIMYECKOTO BellecTBa?
JaiiTe onpenenenue TepMUHY TPaHCKPUCTAITU3ALMS.

W3ydyeHnue CTPYKTypbl CTald

OxapakTepusyiiTe BIMsSHHE YIIepofa Ha MeXaHH4ecKHe CBOICTBa cTaie.




— O 003N Lk~ W

.p- Ne4

.p. Ne5

NHB WD~ N0 KW~ o

OnumuTe Knaccu(UKau CTajgeil Mo KauecTBy.

OnumuTe CBOMCTBA CTPYKTYPHBIX COCTABIISIOIINX CTaJICH.

OOBsCcHHUTE, IPU KAKUX YCIOBHAX 00pa3yeTcs 3epHUCTBHIA IIEMEHTHT.
OOBbsicHHUTE, KaK 3aBUCUT 00padaThIBaeMOCTh PEe3aHUEM OT COAEPIKAHUS YIriaepoJa B CTajH.
Kak BrusieT yBenMUYCHUE COACPXKAHUS YIIiepoJa Ha CBapUBacMOCTh CTajCH.
OnMmuTe TEXHOJOTUH BBIIUIABKY, MOBHIIIAIONIAE KAYECTBO CTAJIH.

Kak yMEHBIINTH OTPUIATENHFHOE BIMSHUE CEPHI.

Kak oOpa3syeTcs BUAMAHIITEATOBA CTPYKTypa?

[Touemy mocne yBenudeHus: coxepxanus yrieposaa cbiie 0,6% He IPOUCXOIUT YBEIHMUYCHHE TBEPIOCTHU?
V3ydeHne CTpyKTYpHl YyTryHOB

OOBbsICHUTE MEXaHU3M TPaQUTU3AINH CEPBIX YYTYHOB.

OOBbsicHUTE POJIb IPUMECEN B CEPBIX UYTyHaX.

HazoBute 00nacTi IprMEHEHHS BBICOKOTIPOYHBIX YYTYHOB.

OnumuTe TEXHOJOTHIO MTOYIeHUS BBICOKOIIPOYHOTO yryHA.

Uro takoe MoguduuupoBaHue?

OT kakuXx (pakTOpPOB 3aBUCHT KOHECYHASI CTPYKTYpa CEphbIX YyTyHOB?
OmnpeneneHe TBEPIOCTH MaTepHaioB

Kaxkas cBsI3p MEXAy TBEPAOCTHIO U MPOYHOCTHIO?

[Touemy Henb3st onpenensTe MetoaoM bpunenns tBeprocts 6osee HB 4507
OnumuTe METO]| ONpEIeIeHus TBEpIOCTH MeTooM Poxsemna?

Onumute METo] ONpeNeIeHus: TBEpIoCcTH MeToioM Bukkepca?

ITouemy mpu KOHTpOJIE TBEPAOCTU PETIAMEHTUPOBAHO BPEMsSI BBIACPIKKU?

2). TeopeTmdeckue U IpakTHYECKUE BOIIPOCH! OMIIETOB JUTA IPOBeIeHNs 3adera B yctHo# dopme (YK-7.1-31, V1, B1; [1K-2.5-31,
V1, B1; [IK-3.6-31, V1, B1; [1IK-3.7-31, V1, B1)

PN LD~

9.

10.
1.
12.

CtpoeHue CIUTKa CIOKOWHOW CTalu.

Krnaccupukanus nernpoBaHHBIX craneii O0JacTi NpUMEHEHHS JIETUPOBAHHBIX CTaJICH.
Kpucrammmgeckas cTpyKTypa MeTauIoB. THITBI pelIeTox.

Mertozp! onpeneneHus TBEPIOCTH METALIOB.

VYrnepoaucteie crany. BiusHue yriaepoja Ha CBOMCTBa CTasld, IOCTOSIHHbIE TIPUMECH.
Krnaccupuxanus mMeramios.

PeanpHOE CTpOCHHE METAINIMYECKUX KPUCTAIUIOB. JIMHEHHBIE W TOUEUHBIC NEe(EKTHL.

Bpenusie npumecu B cransax. Biausuaue pocdopa Ha XITaAHOIOMKOCTD CTaJIH.

Bpenunble npumecu B cTansx. BiusHue cepsl Ha KPaCHOJIOMKOCTh CTaJIH.

JlmarpaMma COCTOSIHUS JKEIe30-1[EMEHTHUT. XapaKTepPUCTHKa OCHOBHBIX (a3, KPUTHIECKHE TOUKH.
AMOp(hHOE U KPUCTAIIMYECKOE COCTOSIHUE BEIeCTBa.

Juarpamma cocTOSIHUSI C HEOTPAaHUYEHHOHW PacTBOPUMOCTBIO KOMIIOHEHTOB. OmpeiesieHne cocTaBa U KOJUYECTBEHHOTO

COOTHOLICHUA (1)213.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

IIpeBpaleHus: B TBEPAOM COCTOSHUU. AJIOTPOIMSL.

HuskonerupoBannsle (CTpouTenbHbIE) cTanu. TpeGoBaHuUs, OCHOBHBIE MapKH, CBOWCTBA U O0JIACTb NPUMEHEHHUS.
CrpoeHHEe pealbHBIX CIUIABOB. XapaKTepPUCTHKA OCHOBHBIX (ha3 B CIUIaBax

CTpoeHHe CIUTKOB HENPEPHIBHOIUTON 3arOTOBKH.

[Mocrostnubie mpumecH B ctansx. Cepa u docdop.

[TocrosiHHbIE ra3el B cTajisix. ONMUILNTE BIMSHUE PACTBOPEHHBIX Ta30B HA CBOMCTBA CTajeH.
Kpucrammmsanus. MexanusM kpuctammmsanid. OCoOSHHOCTH KPHCTAJUTH3AINH PEATbHBIX CIUIABOB.
Xomoanas miactudeckas aedopmarysa. CTaaul peKpUCTAIITH3AIIH.

®uznueckre OCHOBBI XOJIOIHOW MIaCTHYECKON AedopMalHH.

[Tnactudeckas peopMariys peaibHBIX CIDIaBoB. Hakier.

UYyrynsl. O6mias xapaKTepuCTHKa, (GOpMBI TpauTa, THUIIBI CTPYKTYP.

Oobmue 3aKOHOMEPHOCTH (ha30BBIX IMPEBPALICHHUH.

Kpucrannuzanusa. CaMonpou3BojibHOE 00pa3oBaHue 3apObIIIEBEIX LIEHTPOB.

OCOOEHHOCTH KHUIKOTO COCTOSHMS, KHHETHKA KPHUCTAUIH3AINH, XapakTep pocTa KpHUCTaIa.
Oco0OeHHOCTH MPEBPAICHHH B TBEPIAOM PacTBOpE.

Pacnan mepechIieHHBIX TBEPIABIX PACTBOPOB.

Bropuunas kpucramiuzanus. OBTEKTOUAHOE IPEBPaALCHUE.

Krnaccupukanus nernpoBaHHBIX CTaneil.

Knaccudukanus yraepoauctsix craneil. OxapakTepusyiiTe poib MOCTOSHHBIX MpUMeceit.
TBepnocts. MeToasl onpeneneHus.

MexaHnUecKkre CBOWCTBA, ONpeessieMble TP TUHAMHYECKAX MCIBITAHUIX.

MexaHnueckne CBOHCTBA, OMpeesieMble IIPU CTATHYECKUX HCIBITAHUSX.

TexHOoJMIOTMYECKHE CBOMCTBA CTaJsEH.

VYiryqmaeMbele KOHCTPYKIIMOHHBIE cTa. OCOOCHHOCTH JIETHPOBAHHMS, 00JaCTH IPHMCHEHHSI.
Cepbie uyryHbl. OcOOEHHOCTH XUMHYECKOTO COCTaBa, 00JIACTh MPUMEHEHHSL.

KoBkue uyrynbl. OcoOEHHOCTH XHUMHUYECKOTO COCTaBa, 00NAaCTh MPUMEHEHUS.
Bricokonpounsie 4yryHbl. OCOOEHHOCTH XUMHUYECKOTO COCTaBa, 00JIACTh MPUMEHEHHS.
XuMHYecKass HeOTHOPOIHOCTh. MUKPOIHKBAIIHS.

Xumuueckass HEOJHOPOJHOCTb. MaKpOJIUKBaLYs.

OnumuTe XUMUIECKHE COCIUHEHHUS.




43, Cranu ans uemeHtauuu. TpeOoBaHUsI, OCHOBHBIE MapKH.

44. KoHcTpyKIIMOHHAS TPOYHOCTh CTaJIEH.
45. KoHCTpyKIIMOHHBIE XPOMHUCTEIE, MapraHIOBHUCTHIE cTand. OCOOCHHOCTH JIETUPOBAHUS, 00JIaCTH MPUMEHEHS.
46. CTpyKTypBl YIIEpPOAUCTBIX CTaneil.

3). TecToBbIc BOMPOCHI U 3aIaHus I IPOBeIeHHS 3a4eTa B popme koMmbroTepHoro TectupoBanus (YK-7.1-31, V1, B1; TIK-2.5-
31, V1, BI; [IK-3.6-31, V1, B1; I1IK-3.7-31, V1, B1)

1. Ha pucynke nokasaHa sjeMeHTapHas s4eika KPHUCTAJJIMYECKON PEILETKH.

2. JInneitHbIM Ne(eKTOM KPHUCTAJUIMYECKOTO CTPOCHHS METAIIOB SIBISIETCS:

3. Ipu ymaneHne oxHOTO aTOMa M3 KPUCTAUIMYECKON PEIIeTKH oOpasyercs:

4. IToBepxHOCTHBIM Ae(EKTOM KPUCTAIMNIECKOTO CTPOSHHS METAaJUIOB SBIISCTCS:

5. Uucno aToMOB, MPUXOSIIUXCS Ha OJHY 2JEMEHTApPHYIO SUEKy B TpaHEEHTPUPOBAHHON KyOMYECKOH pelleTKe, paBHO
6. Yucno aTOMOB, IPUXOISIIMXCS HA OIHY 3JIEMEHTAPHYIO SYEHKY B 00BEMHOIIEHTPUPOBAHHOM KYOMYECKOH pelleTKe,
paBHO

7. UYucno aToMoB, IPUXOJAINUXCSA Ha OJHY 2JIEMEHTApHYIO Y€Ky B T€KCArOHAJIBHOM IJIOTHOYIAKOBAHHOM PELIETKE,
paBHO

8. JledekraMu KpUCTAUTMIECKOTO CTPOCHUS SIBIISIOTCS:

9. Kak 3aBUCHMMOCTb MEXIYy paBHOBECHOU KOHLEHTpalMell BaKaHCUM U TeMIepaTypoi?

10. Uro mpou3oiaer, ecnu B OJHON IIOCKOCTH CKOJIBKEHHUS! BCTPETATCA OUCIOKALMU Pa3HOro 3Haka?

1. I'panuisl 3epeH OTHOCATCA K Ae(eKTaM KPHCTAIINYECKOH PElIeTKH.

12. ToueuHbpIMH HeeKTaMH KPUCTAUIMYECKONW PEIIEeTKH SBIISIOTCS ...

13. JedexT, mpeacTaBisomuil co60il cKaxeHHe KPUCTAIIMIECKON PEelIeTKH BIOIb Kpas JHITHEH MOIyIUIOCKOCTH,
Ha3bIBAETCA ...

14. DneMeHTapHO! sUeiKoil Ha3bIBaeTCS MUHIUMAIBHBIH 00hEM KPHCTAIUIHKA, ...

15. ITpu o6pa3oBaHNE HENPEPHIBHOTO psifia TBEPABIX PACTBOPOB MEXKIY ABYMsS METAJUIAMH MX PEIICTKH JOJKHBI OBITH
16. Kakoro tuma TBep/blil pacTBop oOpasyeTcs, €ClIM PaCTBOPEHHBII aTOM UMeeT pa3Mep 3HAUUTEIbHO MEHBILE aToMa
OCHOBBI?

17. JIuHus Hauana KpUCTAJUIM3ALUK HAa JUarpaMMe COCTOSIHUS Ha3bIBAC€TCS JIMHUEH ...

18. Touka, COOTBETCTBYIOLIAsl HAa4aly PAaBHOBECHOM KpUCTaJLIM3alMU CILIABA, JIEKUT HA JIMHUM ...

19. Kaxk onpenenutb WHTEpBaN KpHcTauM3anun?

20. CocraB Kakoi (a3bl MEHSETCS 110 JINHUU JIMKBHIYyca?

21. XapakTepHOH 0COOCHHOCTHIO KPUCTAUIMIECKUX BEIIECTB SIBISETCS ...

22. [lepenoc BemecTBa, 00YCIOBIEHHBIH OeCOPSAAOYHBIM TEIUIOBBIM ABHXKEHUEM YACTHUI, HA3bIBAETCH ...

23. AHU30TpOIUEH CBONCTB 00J1aal0T ...

24. Jl71s1 BelecTB ¢ METaNTMYECKON KPUCTAJUIMYECKOW PEIIeTKON XapaKTEpHHI ...

25. Jlns aMOp(HOTO COCTOSHMS BEIIeCTBA XapakTepHa(-HO) ...

26. JIns KpUCTAJUIMYECKOTO COCTOSIHUS BEILECTBA XapaKTepHa ...

27. JlenapuTHOHN JUKBaLMeld Ha3bIBACTCS MPOLECC, IPU KOTOPOM IOCIIE YCKOPEHHOTO OXJIAXKACHUS CIUIaBa LIEHTpasbHas
9acTb ...

28. HepaBHOMepHOE pachpeseleHue XUMUYECKUX JJIEMEHTOB, COCTABIIAIOIINX CTallb, IO BCeMy 00BEMy U3MeNus,
Ha3bIBAETCA. ..

29. TBepmoe Teno, MpecTaBisgionee co00ii COBOKYTHOCTE HEOPHEHTHPOBAHHBIX OTHOCHTENBHO JPYT ApYra 3epeH-
KPHUCTAJITHTOB, IIPECTaBIsAeT COOOH ...

30. Kpucrann ¢opmupyercs myreM NpaBUIBHOTO MOBTOPEHUS] MHUKPOYACTHL (ATOMOB, HOHOB, MOJIEKYI) TOJNBKO MO OAHON
KOOpJAMHATE. ..

31. JI1s1 MHOTOKOMIIOHEHTHBIX CIIJIABOB XapaKTEPHO ...

32. VkakuTe JBe OCHOBHBIE XapaKTEPHCTUKU CTPYKTYpPhl MaTepHaia ...

33. CrnocoOHOCTh HEKOTOPBIX TBEPABIX BELIECTB 00Pa30BBIBATH HECKOIBKO THUIIOB KPUCTAJUTMYECKUX CTPYKTYp, YCTOWYMBBIX
TIPH Pa3IMYHBIX TEMIIEPATypax M JaBICHUSIX, HA3BIBACTCH ...

34. ITpu obpa3oBaHuM cIlNaBa, MPEICTABIISAIONIETO CO00H MEXaHUYECKYI0 CMECh KOMIOHEHTOB, ...

35. OCHOBHOE OTJINUUE KPUCTAIIMYECKONH CTPYKTYpPhl OT aMOp(HOMN 3aKIIoyaeTcs B ...

36. Kak Bauser ckopocTh KpUCTAJUIM3AaLMU Ha pa3Mep KPUTUYECKOro 3apojbliia?

37. Beigenure nBa BapHaHTa, MO3BOJIAIOMNE JOOUTHCSA M3MEIBUCHUS CTPYKTYPHI NPH KPUCTAJUIM3AINH ...

38. Kak Bauser yBenudeHue CKOpOCTU OXJIAKICHUS Ha pa3Mepbl MEePBUYHBIX KPUCTAIIOB?

39. YTO NpPOUCXOAUT B CILUIABE B pE3yAbTaTe NEHAPUTHON JTMKBALMH?

40. Wcnonb3ys npaBuiio OTPE3KOB, MOKHO OMPEEIUTS ...

41. IMpu3Hak, M0 KOTOPOMY MOXKHO OTIHUYHUTE (pa3oBOe MpeBpalleHHe MEpBOro poa OT (a30BOTO NPEBPAIIEHHUS BTOPOTO
pona

42. VYkaxwure 1Ba (a30BbIX MPEBpAILCHHUS IEPBOTO POAA. ..

43. OTHOCHTENBHOE BECOBOE KOJIMYECTBO IBTEKTUKU B clulaBe X1 Ha auarpamme A-B ompenensercs kak

44. OTHOCHTENBHOE BECOBOE KOJIMYECTBO MEPBUYHBIX KPUCTAJUIOB B ciyiaBe X1 Ha nuarpamme A-B ompenpensieTcst Kak:
45. OtHocHTENBEHOE BecOBOE KoymdyecTBO a3kl [ B crmaBe X1 Ha auarpamme A-B mocie 3aBepleHUst 3BTEKTOUIHOM
pEaKLUU ONPENENsIeTCs Kak:

46. B cooTBeTCTBUH ¢ NMPUBENCHHON AMArpaMMOM COCTOSIHUS, MAKCHMAaJIbHAs PACTBOPUMOCTh MEIU B aJIFOMHHUH
cocTaBisgeT npubauzuTensHo _ %.

47. B cootBercTBum ¢ npuBeneHHON auarpammoii, cruaB 80% Pb — 20% Sn npu Temmepatype 200 oC mmMeer ciemyrommit

(hazoBrIit cocTaB:
48. B cooTBeTcTBUM C MPHUBEACHHOW AMAarpaMMOM OJIOBO M CBHHEL ...




49. IMpu temmepatype 183 oC B cmmaBax cuctemsl Pb—Sn mporekaer ...

50. Cocrag cmiaea 13% Sb + 87% Pb sieisiercs ...

51. B cooTBercTBUM C NMpUBEAEHHONW IUarpaMMo, epBUYHAs KpHCTaUIM3anus cruiaBa, conepskamiero 70 % Cu u 30 % Ag,
IpOTEKaeT B TeMnepaTrypHoMm uuTepBane  oC.

52. [Ipu craTMyeckux UCHBITAHUAX ONPEAEIAIOT ...

53. XKuakorekydecTb — TEXHONOTHUECKUE CBOWCTBA OMpENENAeT MOBEJCHUE METaIa pH

54. IIpo4yHOCTHBIE CBOMICTBA XapaKTEPU3YIOT

55. Croco6HOCTs MaTepuana JaehopMHUpOBaTECS 0e3 pa3pylIeHus MoJ AeHCTBHEM BHEIIHUX CHJI H COXPAHATH HOBYIO (popMy
nocre MpeKpamieHus JeHCTBUS CUIT Ha3bIBAaeTCs ...

56. ®deppoMarHUTHBIMU CBOMICTBAMU HE OOJIAZIAIOT CTANH ...

57. Croco6HOCTE MaTepuasa qehopMHPOBATHCS 0e3 pa3pyIIeHHs MoJ JeHCTBHEM BHEIIHUX CHJ M BO3BPAIATHCS B
HPEeKHIO0 (HOopMy MOCIe IPeKpaIeHUs JeHCTBUS CHIT Ha3bIBACTCH ...

58. CBolicTBa MaTepuaoB, XapaKTepH3YIOIHE HX MOBEACHHE IIPH 00paboTKe, HA3bIBAIOTCH ...

59. JedopMupyeMoCTh SIBIISIETCS OJJHUM W3 ...

60. IMoTpeOuTenbCKUMU HA3bIBAIOT CBOMCTBA MATEPUAJIOB ...

61. Croco6HOCTh METaNIOB MPOTUBOCTOATH Pa3pyllaloIleMy ASHCTBUIO KUCIOPOJAA BO BpeMs HarpeBa, Has3bIBaeTcs ...
62. CrocoOHOCTh METAJTIOB HE Pa3pyIIaThCs MO ACHCTBHEM Harpy30K, Ha3bIBaeTCS:

63. Cr10cOOHOCTBIO CONPOTUBIIATECSA BHEAPEHHUIO B IIOBEPXHOCTHBIHN CIION Apyroro 6ojee TBEpAOTO Tena 00IafaroT ...
64. CrocoOHOCTh MaTepuaa CONPOTUBIATHCS BHEAPEHHUIO IPYroro 0osee TBEpIOro Teja Ha3bIBAETCH. ..

65. CrnocoOHOCTh METAJIIOB MEpeiaBaTh TEIUIO OT OoJiee HarpeThlX K MEHEe HarpeThIM yJacTKaM TeNa Ha3bIBAaeTCH...

66. Cr1ocoOHOCTE MeTalIa TIPH HarpeBaHNH HOTJIOIIATH ONPENENICHHOE KOJTMIECTBO TEIlIa HAa3bIBACTCA. ..

67. Cr1ocoGHOCTh METANIIOB YBEIUUUBATECA B pa3Mepax MPH HarpeBaHHM U yMEHBIIATHCS MPH OXJIAXKICHHH HA3bIBAIOT. ..
68. CBoMCTBO MeTaaa NPOTUBOCTOSITh YCTANIOCTH HAa3bIBAETCH. ..

69. CriocoOHOCTE MaTepHasla BOCCTaHABIMBATEH ITEPBOHAYAIBHYI0 (DOPMY W pa3Mephl TOCIe MPeKpaIleHns NeHCTBHS
Harpy3KH{ Ha3bIBACTCH. . .

70. OCHOBHBIMU TPeOOBaHUSAMH K aHTH()PUKIIMOHHBIM MaTepHajiaM SBISIOTCS ...

71. 3aKanMBaeMOCTh CTaNIN ONpENENsIercs ...

72. Kakyo makcumanehyio tBEpAocts HB moxHO nsmeputs no bpunemnto B coorBerctBun ¢ [OCTom?

73. Uro HeoOXOIUMO yKa3bIBaTh B YCIOBHOM O0O3HAYEHUHM Npefena AIUTEIbHON MpOYHOCTH?

74. WHneHTopoM NpH U3MEPEHHH TBEPJOCTH MO METOLy BpUHENNIs CIyXuT ...

75. Ha npuBeneHHoM rpaduke 3aBHCHMOCTH Tpe/ieNia TeKydeCTH OT IUTOTHOCTH JMCIIOKAI[MH Y4acTOK 2 COOTBETCTBYET
MPOYHOCTH ...

76. O6o3nauenue HRB cooTBeTcTBYeT 4mciay TBEPIOCTH, ONPEAEIEHHOMY 10 METOAY ...

7. Ha npuBenenHoil auarpaMMe pacTsDKEHUsI TOUKa B cOOTBETCTBYET ...

78. Vkaxure ABe CTaAMU peakUUM XPYNKUX MaTepHalOB Ha HarpyX eHue ...

79. HcnbiTanus Ha ynapHylO BA3KOCTb IIPOBOISAT HA ...

80. WNHnentopamu npu U3MepeHHH TBEpAOCTH 1o meroAy Poxsemna (mkaner A, B, C) cuyxar ...

81. VY napHas BSI3KOCTh XapaKTEpHU3YeT...

82. o pesynpraTaM mcmeITaHKS 00pas3na Ha PAacTSHKEHHE BIUIOTH N0 pasphiBa (1o ucmbsitanus L=125 MM, mocne paspsisa L1
=155 MM) MOKHO OTIPEIENUTb. ..

83. ITpu ucnblTaHKAX Ha PACTSKEHHE ONPENENSIOT ...

84. Hampsokenue, npu kotopom ocratouHoe yanuHeHue aocturaetr 0,2%, Ha3bIBaeTCS MPEAEIOM ...

85. BpemeHHOe cONpOTHUBIEHHE, YCIOBHBIN Ipefen TeKydecTH M OTHOCHTENBHOE YIUIMHEHHE ONPENeNsioT MPH UCIBITAHUSIX
Ha ...

86. Kpurepuem ycramocTHON MPOYHOCTH CIYXKHT. ..

87. M3mepeHne TBepIOCTH 3aKaJICHHOW CTalll Ha mpubope PokBeina Mpon3BOAUTCS BAABIMBaHHEM B 0Opaserl , U
BEJIMUMHA TBEPIOCTU 0003HAYAETCA. ..

88. Hawunyumue nureiiHble CBOMCTBa UMEIOT CILIABBI

89. Kakyio CTpyKTypy HOJDKHBI HIMETh CIUIABBHI C HAWIYYIIMMH JINTCHHBIMH CBOWCTBaMH?

90. PaccraBbTe B MOpsAKE BO3PACTAHUS BETHYHHBI IpouHOCTH 0.2 , OMII, OB.

91. B kxakux eauHMIAX M3MEPSIOTCA XapaKTEPUCTUKU BSI3KOCTU pa3pyIlIeHUs?

92. Benmunaa 6R — 310 mpenern .......

93. Kaxue nBe XapakTepUCTHKH MEXaHUYECKMX CBOMCTB CTald BO3PACTAlOT HOCJE Hakiena?

94. CnocoOHOCTh CTalM K YBEIMYEHHUIO TBEPAOCTH IPH 3aKallke Ha3bIBAeTCH ...

95. CrnocoOHOCTh CTall BOCIPUHAMATH 3aKaJKy Ha Ty WM MHYIO ITyOWHY Ha3bIBacTcs ...

96. TBepablii pacTBOp yriiepoja B O-)Kelie3e Ha3bIBaeTcs ...

97. [epaut npencrasnsier coboif ...

98. MeractabunbpHoil (a3oil B CIIaBaX CUCTEMBI «OKENE30 — LEMEHTUT SIBIISETCS ...

99. PactBopuMocTh yriepona B o-peppute (o macce) npu 727°C cocTaBisier %.

100. CopnepxaHue yriaepoia B JefedypuTe COCTaBIseT %.

101. Kpucramnusanus dyryHa, cogepxaiiero 2,5% yriepoja, NpoTekaeT B MHTepBaje TeMIepaTyp HpHONIU3UTENbHO

oC.

102. CTpyKTYPHBIMH COCTABIISIONIMMH 3a9BTEKTHYECKOTO OEIOTo 4yryHa MpH KOMHATHOM TeMIlepaType SBIISFOTCS ...

103. B cooTBercTBUE ¢ IuarpaMMoOM, paBHOBECHAs CTPYKTypa Oenoro dyryHa, cojep:kamero 4 % yriepona, IpH KOMHaTHOH
TeMIepaType COCTOUT U3 ...

104. CopnepkaHue yriaepoia B JO3BTEKTHYECKHX OEJBIX YyTyHAX COCTaBIACT %.

105. Hawnbonee BBICOKOYIIEPOIHUCTOH (ha30ii KeNe30yrIepOAUCTHIX CIUIABOB SBISAETCS ...

106. MouduurpoBaHUEM KUAKOTO YyTyHa MAarHheM IMOJIy4aloT YYTyH ...




107. ITpu xoMHATHOI TemmepaType paBHOBECHAs CTPYKTypa YIIIEpOIUCTON cTamH, coxepxkameit 0,8% yrmepoma, cocTout u3

108. Hauboupiee konmdectBo epputa B paBHOBECHOH CTPYKType HUMEET CTalb ...

109. I'eomeTprueckuM MECTOM KPUTHYECKUX TOYEK Ac3 SABISAETCS JIUHHUSA _ JUArPAMMBl «GKEJI€30 — LIEMEHTHUTY.
110. B cooTBeTcTBUM C NMPHUBEICHHOW AMarpaMMOM, pacTBOPUMOCTD yriepoAa B aycTeHuTe npu temneparype 900 oC
COCTaBJIIsIeT IPUOIU3UTENBHO Y.

111. JInnus SE auarpaMMBbl «OKene30 — LEMEHTUT» — 3TO JIMHHUA ...

112. JlerupyromumM >JIeMEHTOM, PAaCHIUPAIOIIUM O0JACTh CYIIECTBOBAHUS O-(a3bl, SBISETCA ...

113. Temmneparypsl Acl, Ac3, Accm Ha AMarpaMMe <OKEne30 — IEMEHTHUT» COOTBETCTBYIOT JIMHHSIM ...

114. ITpu temmeparype Hipke 7270C meneOypUT TIpencTaBiIseT cOOO0H ...

115. IMpu temmeparype 727 oC B crmiaBax CHCTEMBI <OKENe30 — IIEMEHTHUT)» MPOTEKAeT ...

116. JlanHas cranp npu Temmeparype 2 UMeeT B PaBHOBECHUH ...

117. JlanHas cranb npu Temneparype 1 UMeeT B paBHOBECHUH ...

118. JloaBTeKTHYECKUI O€NbIil YyryH NMPH KOMHATHOW TeMIepaType UMEET CTPYKTYpPY, COCTOSIIYIO U3 ...

119. CrpyKTypa 3a’BTEKTHYECKOT0 OeIOoro uyryHa IpH KOMHATHOW TeMIepaType COCTOMT...

120. TBepaplii pacTBOp BHEApPEHUS yriepoJa B (-XKeJe3e Ha3bIBAETCH. ..

121. TBepaplii pacTBOp BHEAPEHUS yIIIEpOJa B Y-)KENE3€ Ha3bIBAETCH. ..

122. XuMHUYECKOE COelMHEHHE JKee3a C YrIepoAOM Ha3blBaeTcs...

123. MexaHnueckasi cMech (eppHuTa U IleMeHTHTa, cogepxaiasd 0,8 %

124. yriiepojia, Ha3bIBAETCH. ..

125. Mexannyeckasi CMeCh ayCTeHMTa M LIEMEHTHTa, conepkamias 4,3 % yrnepona,

126. Ha3bIBAETCH. ..

127. BropuuHblii IEMEHTUT NPHU OXJIAKICHUM CTAJIU BbIIEISAETCS U3...

128. PaBHOBecHas cTpykTypa cranu 45 npu KOMHAaTHOM TeMnepaType COCTOUT ...

129. IlepautHOE IpeBpalleHUE HOCUT XapaKTep ...

130. W3 HKenepeyrciIeHHbIX CTPYKTYPHBIX COCTABISIOIIMX YITIEPOJUCTHIX cTasleil HanbomblIield TBEpIOCThIO O0NanaeT ...
131. CTpyKTypa 3a3BTEKTHYECKOTO OEJIOTO YyryHa MpPHU KOMHATHOW TEMIIEPAaType COCTOMT W3 ...

132. Kaxue cTpyKTypHBIE COCTaBIISIIOLIUE XaPaKTEPHBI sl JOIBTEKTOUIHON cTanu?

133. DBTEKTOUHAS CTajb COIEPKUT YIIIEpoa B KoJuuecTBe (Macc.%):

134. OCHOBHOM CTPYKTYpHOW COCTaBIISIFOLIECH B BTEKTOMJAHON CcTaimu (P KOMHATHOM TemrepaType) SBISETCS:

135. MaxkcuManabHOE KOJIMYECTBO YIIIEPOAA COAEPKUT CTallb!

136. MaxkcuManbHOE OTHOCHTENIBHOE BECOBOE KOJIUYECTBO IEPIUTA COOEPIKUT CTallb:

137. B crpykType cmnasa Fe-3% C (macc.) mocie MeieHHOH KpUCTaJUIM3alud U MeuleHHOTo oxjaxaenus 1o 800 0C
npucyrctByroT (ipu 800 0C) dhasbr:

138. Kaxkas cranp uMmeer MakCUMaJbHYIO TEMIIEpaTypy COJIMIYcCa:

139. Ecnu B cTpykType (IpH KOMHATHOH Temmeparype) ciuaBa cucTeMsl Fe-C BBISBICHBI EPBUYHBIC KPUCTAIUIBI IIEMEHTHTA
1 3BTEKTHKA, TO KaKOH IpyIIe ero cleayeT OTHECTH:

140. Kaxoit yyrynH mmeer MUHUMAaJbHYIO TEMIIEpaTypy JUKBHIYCA:

141. MuHuMaNbHOE KOJIMYECTBO YIIIEPOAA COAEPIKUT CTAIb!

142. MuHMMaNbHOE OTHOCUTEIHLHOE BECOBOE KOJIMUYECTBO MEPIUTA COACPKUT CTalb:

143. Kakue ¢assl npucyrcTByroT B cTpykType cruaBa Fe-4,3% C (macc.) npu 800 0C mocine ObICTpOi KpUCTAILTH3AINH H
OBICTPOTO OXJIAKACHHS IO ITOM TeMIepaTypHI:

144. Kakas cranp nmeer MakCHUMajbHYIO TEMIIEPATypy JIMKBHIYCA:

145. Kunsiieii Ha3sIBaeTcs CTajb,...

146. CopepxaHue yriepoa B CPEIHEYIIIEPOJUCTBIX CTaJsiX COCTaBIISET %.

147. IInacTUuHOCTB, yAapHas BS3KOCTb CTaJIU IOBBIIAKTCSA, a IOPOr XJIaJAHOJOMKOCTH CHUXKAETCA IIPU JIETUPOBAHUU ...
148. Crans 12XH3A umeer creayromuil npuMepHsIil xumuueckuil coctas (%): ...

149. Copepxanue yriepoaa B ctasin S50C2 cocrasisier okoino _ %.

150. VKaxute MapKu yriaepoJucThIX cTayei

151. Mudpa B mapkuposke cranu Ctlkm 0603HaUaeT ...

152. Tonpko (eppoMapraHiieM pacKUCICHA CTallb ...

153. JlerupoBaHa KpeMHHUEM CTallb ...

154. W3 HuKenpuBEIEHHBIX JIETUPOBAaHA a30TOM CTallb ...

155. YraepoaucTele MHCTPYMEHTAIbHBIE BBICOKOKAYECTBEHHBIE CTAJIM MAapKUPYIOT:

156. Kakast u3 3Tux crajgeidl OTHOCHUTCS K OBICTPOPEKYIIM?

157. Cranp 30XIT'CA-III oTHOCUTCH K ...

158. Ilo copepxkanuto yrinepona cranb XBI sBisercs ...

159. Cpenu HUXKETepeuHCIICHHbIX JIETUPOBaHHAS a30TOM CTab ...

160. Conepxanue yrinepoaa B ctanu 08X 13 cocrasisier 0KoJO ...

161. Cpenu HIKENEePEIHCIICHHBIX cTalel K (peppuTHOM KIIacCy OTHOCSATCS:

162. [To merammypruyeckoMy KadecTBy crajib 40X OTHOCHTCS K ...

163. Mapkoii cTanu, JernpoBaHHONH O0poM, SIBIISETCS ...

164. Kap6umoo0pa3yomum JerupyonM 3JIEMEHTOM B CTAJIAX SBISETCS ...

165. Hudpsr B mapke uyryna CY 30 o3HauarorT ...

166. IMocnemusist nuppa B MapKkupoBKe KoBKoro uyryna KUY 55-4 ykaswiBaer ...

167. udper B MmapkupoBke ceporo uyryna CU35 o6o3HavaloT ...

168. KoBkuil uyryH ¢ MUHMMAaJIBHBIM 3Hau€HUEM BpeMEHHOro conportusieHus 350 MIla U OTHOCUTENBHBIM YIUIMHEHUEM

10% mapkupyercs ...




169. UyryH ¢ BKJIOYEHHAMH rpadura rmodynspHoi (GopMbl, IMErOIi BpeMeHHOe conpoTuBieHne He MeHee 800 Mlla,
MapKHpyeTcs ...

170. Kaxkoif rpadur sBiIsieTcss MeHee CHIBHBIM KOHIICHTPaTOPOM

171. HaNpPsDKeHUH?

172. UyryH, B KOTOPOM BECh YIJIEPOJ WM ero OOJblIas YacTh HaXOIUTCS B

173. CBOOOJHOM COCTOSIHHH, B BHJIC IUIACTHHYATOTO rpaduTa, Ha3bIBACTCS. ..

174. Becp yriiepon HaxoguTcst B CBOOOJHOM COCTOSHUHM (B BHIE rpaduTa) B YyTyHax.
175. Ha pucynke m3o0paskeHa MUKPOCTPYKTYpa YyryHa.

176. Ha pucynke m300pakeHa MHUKPOCTPYKTypa qyryHa.

177. UYyryH, B KOTOPOM BECh YITIEPOA HAXOAWUTCS B CBOOOJHOM COCTOSHHH W BKJIIOYEHHS TpadUTa MMEIOT TUIACTHHYATYIO
¢opmy, aBIseTCH ...

178. B uyryne mapku BY 45 BkmtoueHus rpagura umeror _ Gopmy.

179. YyryH, B KOTOPOM BECh YITIEPOJ HAaXOAUTCSA B XUMHYECKH CBSI3aHHOM COCTOSIHHM, Ha3bIBAIOT ...
180. Bxirouenns rpadura B uyryne mapku K4 37-12 umeror dopmy.

181. B uyryne mapku BU80 ¢opma rpaduTOBEIX BKIFOUCHHI] ...

182. UyryHbsl Kakux TpeX Mapok OyayT Ha (GeppuTHON OCHOBE?

183. Kax nomydaror xoBkuii uyryn?

184. A xaxom gyryHe Oodmpmre nepiuta — Mapku CU40 wmm CU35?

185. Kakue KOMIIOHEHTHI BXOJST B COCTaB MIPOMBILIIICHHBIX YyTYHOB?

186. Kax cBsi3aH yrnepoJiHblii SKBUBAJIEHT C MPOYHOCTHIO YYTYHOB?

187. UyryH kaxoi Mapku o0yiafaeT HauOOIbIIeH ITACTHIHOCTBIO?

5.2. IlepeyeHb NMCBMEHHBIX PA0OT, BHINOJIHAECMbIX 110 AMCHUILIMHE (Moay 110, IpakTHKe, HUP) - 3cce, pedeparsl,
NpaKTHYeCKHE M PacueTHO-Tpaduyeckne paGoThl, KYPCOBbIe PAGOTHI MJIM MPOEKThI, 0TYETHI 0 npakTuke nin HUP u ap.

IIporpamMma AUCHUIIMHEI IPEAIIONAraeT BHIIONHEHUE JOMAIIHETO 3a1aHNs Ha TeMy "AHalU3 JuarpaMM U IOCTPOEHUE KPUBBIX
oxJyaxkaeHus" Mo MHIMBUAyanbHbIM Bapuantam (YK-7.1-31, V1, B1; [1K-2.5-31, V1, B1; [1K-3.6-31, V1, B1; [1K-3.7-31, V1, B1):
Bapuanr 1.

1 Onumute Ha TpaduKe, YTO TaKOE MePeoXIaKICHIE U KaK OHO BIUSET HA CTPYKTYPY KPUCTAIUIA3YIOIIETOCS MeTallla.

2 OmumuTe sIBJIEHNE TOJMMOP(U3Ma B IPUMEHUTEIBHO K JKeJIe3y, a TAKXKE CTPOCHUE M OCHOBHBIE XapaKTEePUCTUKH
KPHUCTAJUTIMYECKOH pemeTKy (apaMeTpsl, KOOPIUHAIIOHHOE YMCIIO, INIOTHOCTH YITAKOBKH) T Pa3IMIHBIX Moau(UKaImii sxemnesa.
3 Beraeptute quarpaMMy COCTOSHHS OJIOBO - ITMHK. OMUIIITE B3aUMOACHCTBIE KOMIOHEHTOB B XKHIKOM M TBEPJOM COCTOSHHU,
yKa)KUTe CTPYKTYPHbIE COCTaBIISIOIIIE BO BCEX 0OIACTAX AUArpaMMBbl COCTOSIHUS U OOBSCHUTE XapaKTep U3MEHEHUS CBONCTB
CIIJIAaBOB B JaHHOH CHCTEME.

4 Kakoif TepM0o00pabOTKOH MOKHO BOCCTAaHOBUTH INTACTHUYECKHE CBOICTBA XonogHoAehopMupoBaHHOH cranu 10? Yikaxkure
PEeXUM BBIOpaHHOM TEpMOOOPAOOTKH.

5 BeruepTHTe quarpaMmy XKene3o - HUEMEHTUT, YKaKUTe MPEBPAIEHHUs] U TOCTPONTE KPUBYIO HarPEeBaHUs B HHTEPBAJIE TEMIIEPATYP
ot 0 mo 1600 °C (c mpumeHeHneM npasmia ¢as) as cruiaa cogepkaniero 1,8 % C. [y 3a1aHHOTO CIIaBa ONPEICITUTE MIPH
temmeparype 1300 °C: cocraB a3 T.e. IPOIEHTHOE CoJIeprKaHue yriaeposa B (hazax; KOTHIECTBEHHOE COOTHOIICHHUE (ha3.
Bapuanr 2.

1 OmumnTe siBiIeHNE TONUMOPQU3MA B IPUIOKEHUH K TUTaHY, a TAK)KE CTPOCHHUE U OCHOBHBIE XapaKTEPUCTHKN KPHCTAIINIECKON
pemreTku (mapaMeTpsl, KOOPAWHAIMOHHOE YHCIIO0, INIOTHOCTD YIIAaKOBKH) JUIS Pa3IMYHBIX MOANGDHKALIII XKee3a.

2 BeryeptuTte [uarpaMMy COCTOSTHHSL CBUHEI-0J10BO. OMUIINTE B3aMMOJICHCTBHE KOMIIOHEHTOB B KHUIKOM U TBEPAOM COCTOSIHUM,
YKa)KHTE CTPYKTYPHbIE COCTABIISIONINE BO BCEX 00IACTSX IMarpaMMBbl COCTOSIHUS M OOBSICHUTE XapaKTep U3MEHEHHS CBOHCTB
CIJIABOB B JaHHOMH CHCTEME.

3 OnumuTe BIUSTHAE CKOPOCTH OXJIAX/CHUS HA BENNYMHY 36pHA MOCIIEC KPUCTAUIH3ALUH.

4 OObsicHUTE BIUSHUE MOIU(PHUKATOPOB MEPBOM IPYNIBI HA CTPOESHHUE JIUTOTO MeTala.

5 BeruepTHuTte quarpaMmy xKenezo — HEMEHTHT, YKaXKUTe IPEBPALEHHs U TOCTPONWTE KPUBYIO HATPEBAHUs B MHTEPBAJIE TEMIIEPATYP
ot 0 o 1600 °C (c mpumeHeHneM mpasmia ¢as) s cruiaBa, coaepskaniero 2,8 % C. s 3a1aHHOTO CIIaBa OTNpeNeNuTe Ipu
temmepatype 1250 °C: cocTaB (a3 T.e. IPOLEHTHOE coJIeprkaHue yriaepoa B (hazax; KOTUIECTBEHHOE COOTHOIIEHUE (as3.
Bapwuanr 3.

1 OmmmmTe CTpoeHNE M OCHOBHBIE XapAKTEPUCTHKH KPUCTAIUIMYECKON PeIIeTKH HUKENS (TTapaMeTphl, KOOPIHHAIIMOHHOE YHUCIIO,
IUIOTHOCTb YITAaKOBKH).

2 BeryepTuTte quarpaMMy COCTOSTHHS MeaIb - cepebpo. OmHUImTe B3auMOoAeiiCTBIE KOMIIOHEHTOB B KUAKOM U TBEPAOM COCTOSIHUH,
YKa)KHTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 0ONACTSIX JUArpaMMBI COCTOSIHUS M OOBSICHUTE XapaKTep

M3MEHEHUS CBONCTB CIUIABOB B IAHHOW CHCTEME.

3 OOBsicHUTE BIMSHHE MOAU(DHUKATOPOB BTOPOH IPYIITBI (TOBEPXHOCTHO-aKTUBHBIX BEIIECTB) HA CTPOCHUE JINTOTO METaIINIA.

4 BeluepTuTe AUArpaMMy JKENe30 - IEMEHTHT, YKaKUTE NPEBPAIIEeHHs 1 OCTPONTE KPUBYIO HATPEBAaHHs B HHTEPBase TeMIEpaTyp
ot 0 mo 1600 °C (c mpumeHeHHneM npaBmia (as) ais cruraBa, coaepxkaiero 0,5 % C.

BriGepure uist 3aJaHHOTO CIUIaBa TI00YI0 TEMIEPATYPY MKy THHUSIMHI JTUKBHIYC U COJIMAYC U OTIPEeTnTe: COCTaB (a3 T.e.
HPOLIEHTHOE COZIeP KaHue yriepoa B azax; KOJIMYECTBEHHOE COOTHOLIEHHE (a3.

5 Onummure GU3HIECKYIO CYIIHOCTH MIPOLecca KPHCTAIIH3aNH.

Bapuanr 4.

1 OOBsicHUTE MEXaHNU3M BIMSHHS PA3THIHBIX MOIH(DHUKATOPOB HA CTPOEHHE JIUTOTO CIUTKA.

2 BelyepTuTte nuarpaMMy COCTOSTHHSL MeAb-cBUHeN. OMUIINTE B3aUMOJIEHCTBUE KOMIIOHEHTOB B )KUKOM U TBEPAOM COCTOSIHUH,
YKa)KHUTE CTPYKTYPHBIE COCTABIISIONIIE BO BCEX O0JIACTSAX AMArpaMMBI COCTOSIHUS U OOBSCHUTE XapaKTep N3MEHEHHUS CBOHCTB
CILIaBOB B JAHHOM CHCTEME.

3 KakoBbI yCIIOBUSI XPYIIKOTO U BA3KOTO pa3pylieHus. BiausHue TeMnepaTypbl HCTIBITAHUS U CKOPOCTH HarpyKEHUSI.

4 BeluepTuTe AUArpaMMy JKENE30 - IEMEHTHT, YKaKUTE MPEBPALICHH ¥ OCTPONTE KPUBYIO HATPEBAHHS B HHTEPBAJIE TEMIIEPATYP
ot 0 mo 1600 °C (c mpumenenneM npasmia §as) as cruraBa cogepikarniero 2,1 % C. Beibepure uis 3a1aHHOTO CIIaBa OO0




TeMIIepaTypy MEXIy JIMHUAMHE JIUKBUIYC ¥ COTHIYC U OMpPEAeNUTe: cocTaB (a3 T.e. MPOIIEHTHOE COAEpKAHUE YIIIepoa B (a3ax;
KOJIMYECTBCHHOE COOTHOLICHHE (a3.

5 Onumwure BAUSHUE PeabHOM Cpelbl Ha MPOTEKAaHUH MpoIlecca KPUCTaUTU3aliH.

Bapuanr 5.

1 OnumuTe sSBIEHNE NOTUMOpP(H3Ma B MPUIOKEHUHU K OJIOBY, a TAKXKe CTPOEHHE U OCHOBHBIE XapaKTEPUCTUKH KPUCTAIUITMYECKOM
penreTku (mapaMeTpbl, KOOPAWHAIMOHHOE YHCIIO, INIOTHOCTD YIIAKOBKH) JUIS Pa3IMYHBIX MOAU(DHUKALINI XKene3a.

2 BrrueptuTe 1uarpamMmy COCTOSIHUSL CBUHEN-MarHuidi OnuIuTe B3auMoIeHCTBUE KOMIIOHEHTOB B XKHJIKOM U TBEPJOM COCTOSHUH,
YKaXKUTe CTPYKTYPHBIE COCTABIISIOIIIE BO BCEX 00IACTAX AUArpaMMBbI COCTOSIHUS U OOBSCHUTE XapaKTep U3MEHCHHUS CBONCTB
CIUIaBOB B JAHHOM CHCTEME.

3 OnumuTe TOUYeUHbIe HECOBEPIICHCTBA KPUCTAUIMYECKOTO CTPOCHHS U UX BIMSIHNE Ha CBOHCTBA METAJIIOB.

4 BeruepTuTe AnarpaMMy JKele30 — MEMEHTHUT, YKaXKUTE MIPEBPAICHUS U IIOCTPOIITe KPUBYIO HATPEBAHUS B MHTEPBAJIC TEMIIEPaTyp
ot 0 no 1600 °C (c npumenenuem npasuia ¢as) s ciuiasa, coaepxkaiero 0,3 % C. BeiGepute A5 3a1aHHOTO CIjIaBa JI00YI0
TEMITepaTypy MEXIY JIMHUSMHE JIUKBUIYC ¥ COJHIYC H ONPEICITUTE: cocTaB (a3 T.e. IPOICHTHOE COACpKAaHUE Yriiepoa B (asax;
KOJIMYECTBEHHOE COOTHOIIIEHHE (a3.

5 OObacHHUTE BIUSHUE MOIU(PUKATOPOB MEPBOI IPYIMITHI (JUCIEPCHO-TYTOIIABKUX YACTHUI]) Ha CTPOCHHUE JINTOTO METallia.
Bapwuanr 6.

1 OnmmmTe MarHUTHOE TIPEBpalieHne B MeTaiuiax. [IpiuBeanTe IpruMepsl.

2 Bergeptute quarpaMMy COCTOSTHHS CUCTEMBI CypbMa-BUCMYT. ONHIINTE B3aUMOICHCTBHE KOMIIOHEHTOB B JKHIKOM M TBEPIOM
COCTOSIHUH, YKQXKHUTE CTPYKTYPHBIE COCTABIISIIOIIUE BO BCeX 00IACTIX AUArpaMMBbl COCTOSIHUSL M OOBSICHUTE XapaKTep U3MEHEHHUs
CBOWCTB CIUIaBOB B JAaHHOI cucTeMe.

3 Kak M3MeHSIOTCS CTPYKTYpa U CBOMCTBA MeTaJlIa IIPH TOpsUeH IIacTHIeCKOH Te(OpMHUIIHH.

4 BoluepTuTe AUATpaMMy JKele30 — LIEMEHTHUT, YKaXKUTe MIPEBPAIeHUs U TIOCTPOiiTe KPHBYIO HAaTPEBaHUS B MHTEPBAJIC TEMIIEpaTyp
ot 0 10 1600 °C (c mpumeHeHuneM mpaBuia $az) s cruiasa, coaepxantero 2,4 % C. J{ns 3a1aHHOTO CIIJIaBa ONpPEIeTUTE IPU
temmiepatype 1250 °C: coctaB (a3 T.e. IPOIEHTHOE CoJlep)kaHue yriaeposa B (hazax; KOJHISCTBEHHOE COOTHOIICHNE (as3.

5 Onummte GU3NYECKYIO CYITHOCTD MPOIecca KPUCTALTU3AIIIH.

Bapuanr 7.

1 OnumuTe CTpOEHHE U OCHOBHBIE XapaKTEPUCTUKH KPUCTAIIIMUECKON PEIIeTKH IUHKA (apaMeTpbl, KOOPAMHALMOHHOE YHCIIO,
IUTOTHOCTb YITAKOBKH).

2 BeryepTute quarpaMMy COCTOSTHHS Meab - cepebpo. OmuImTe B3auMoAeiiCTBIE KOMIIOHEHTOB B *KUAKOM U TBEPAOM COCTOSHUH,
YKa)KUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX OOJIACTSIX AUArpaMMBI COCTOSIHUS U OOBSICHUTE XapaKTep N3MCHCHHUS CBOWCTB
CIIJIABOB B JaHHOH CHCTEME.

3 Kaxk m3MeHsieTcs ITIOTHOCTH TUCIOKAINi IPH TIACTHYECKON AeopMaIiiy METaJIoB U modeMy?

4 BpluepTuTe JUarpaMmy KeJes3o - HEMEHTHT, YKaKUTe IPEeBPalleHus] U IOCTPOiTe KpUBYIO HArpEeBaHUs B HHTEpBaJe TeMIepaTyp
ot 0 10 1600 °C (c mpumeHeHHneM mpaBuia $asz) s cruiasa, coaepxantero 2,3 % C. s 3a1aHHOTO CITaBa ONpeIeNTUTe IPH
temmeparype 1300 °C: cocraB ¢a3 T.e. IPOIEHTHOE COIepKAHKE Yriiepoia B pa3ax; KOJIUIEeCTBEHHOE COOTHOIIeHUE (ha3.

5 Onumure cTpoeHHe U OCHOBHBIE XapaKTEPHCTHKH KPUCTAIIIMIECKON pelIeTKH HHoOus (apaMeTpsl, KOOPIUHAIIOHHOE YUCIIO,
IUIOTHOCTD YIIaKOBKH).

Bapuanr 8.

1 Yto Takoe TBepABIi pacTBOp? Buas! TBEpABIX pacTBOPOB (IPHBEAUTE IPHUMEPHI).

2 BorueptuTe AUarpaMMmy COCTOSHHSI MarHuii - repManuid. ONMUIIKTe B3aUMOJICHCTBIE KOMIIOHEHTOB B XKHJIKOM U TBEPIOM
COCTOSIHUH, YKa)KUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00IACTIX JHAarpaMMBbl COCTOSHHS M OOBSICHUTE XapaKTep H3MCHCHHS
CBOMWCTB CIUIaBOB B JAHHOMH cUCTEME.

3 Kak 1 noyeMy U3MEHSIOTCS MEXaHW4eCKHe U (hH3UIECKIe CBOMCTBA IOCIIE X0JIOJHOM MIacTH4ecKoi qedopManum.

4 BeluepTuTe JUarpaMmy XKejae30 — EMEHTUT, YKaXKUTEe MPEeBpalleHHsl U IOCTPOUTE KPUBYIO HarpeBaHuUs B HHTEpBaJle TEMIIEepaTyp
ot 0 o 1600 °C (c mpumeHeHHneM npaBmia ¢as) A cruiaBa, coaepikaiiero 4,3 % C. JIns 3a1aHHOTO CIIaBa OTNPENSIUTe IPU
temrepatype 1250 °C: coctaB a3 T.e. IPOIEHTHOE CoJIeprkaHue yriaeposa B (hazax; KOJTHIECTBEHHOE COOTHOIICHHUE (as3.

5 O6mwsacHUTE BIUSIHEE MOAU(DUKATOPOB BTOPO TPYIIIBI (TIOBEPXHOCTHO-aKTUBHBIX BEILIECTB) Ha CTPOECHHUE JIUTOTO MeTaja.
BapuanT 9.

1 OmmmmTe CTpOoCHNE M OCHOBHBIE XapAKTEPUCTHKH KPHCTAIUIMYECKON PeIIeTKH CBUHIIA (TTapaMeTpBl, KOOPIHMHAIIMOHHOE YHCIIO,
IUIOTHOCTD YIIAKOBKH).

2 BorueptuTe AUarpaMMy COCTOSTHHSI MarHuil - kanpiui. Onuumre B3auMOAEHCTBHE KOMIIOHEHTOB B JKUAKOM M TBEPAOM
COCTOSIHUH, YKaKUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00IACTIX JHAarpaMMBl COCTOSHHS M OOBSICHUTE XapaKTep H3MEHEHHS
CBOMWCTB CIUIaBOB B JAHHOMH cUCTEME.

3 OnumuTe GU3NUECKYIO CYIIHOCTh HAMIPSHKEHUH BTOPOTO poja.

4 BpluepTuTe JUarpaMmy XKeJe30 - HEMEHTHUT, YKaKUTe IPEBPaLleHUs] U IOCTPOITE KPUBYIO HarpeBaHUs B MHTEpBaje TEMIEpaTyp
ot 0 mo 1600 °C (c mpumeHeHHneM mpaBmiia ¢as) s ciuiaBa, coaepskaniero 3,3 % C. s 3a1aHHOTO CIIaBa ONpeNeNuTe Ipu
temmepatype 1300 °C: cocTaB a3 T.e. IPOLEHTHOE CoJieprkaHue yriaeposa B (hazax; KOTHIECTBEHHOE COOTHOIIEHHUE (as3.

5 Toctpoiite ¢ npuMeHeHNeM TpaBmiIa (a3 KPUBYIO HATPEBAHHMS IS AJTFOMHHUSL.

Bapuanr 10.

1 OnmmuTe CTPOCHNE M OCHOBHBIC XapAKTEPUCTHKH KPUCTAIIIMIECKON PEIIETKH 30JI0Ta (ITapaMeTphl, KOOPANHAIIMOHHOE YHCIIO,
TUIOTHOCTD YIaKOBKH).

2 Borueptute AuarpaMMy COCTOSIHUSI allOMUHUH - Meb. ONMIINTE B3aUMOJEHCTBHE KOMIIOHEHTOB B )KUIKOM U TBEPJIOM
COCTOSIHUH, YKa)KUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00IACTIX JHAarpaMMBl COCTOSHHS M OOBSICHUTE XapaKTep N3MEHEHHS
CBOWCTB CIUIABOB B JAHHOIH CUCTEME.

3 OnummuTe PU3NIECKYIO CYIIHOCTh HANIPSHKEHHIA TIEPBOTO poJia.

4 BreruepTuTe AHArpaMMy JKele30 — [IEMEHTHT, YKaKUTe MTPEBPAICHUS U TIOCTPOITe KPHBYIO HaTPEBaHUS B MHTEPBAJIC TEMIIEPaTyp
ot 0 mo 1600 °C (c mpumeHeHneM mpaBmia ¢as) A cruiaBa, coaepskamero 5,4 % C. s 3a1aHHOTO CIIaBa OTNPeNeNuTe IpU
temmneparype 1250 °C: cocraB ¢a3 T.e. IpOILEHTHOE CoAepKaHHe Yrilepoa B a3ax; KOJINIeCTBEHHOE COOTHOILIeHUE (a3.




5 Kak BA#sSeT CKOPOCTh OXJIaXAECHHSI HA CTPOSHHE KPUCTAJUIU3YIOLIETOCs MeTaJlIa.

BapuanT 11.

1 OnummTe yCIoBHS MOTyIeHNS MEIKO3EPHUCTON CTPYKTYPHI IIPH CaMOITPOM3BOIFHO pa3BUBAONIEHCS KPUCTAINTH3AIIHH.

2 BeluepTute quarpaMmy COCTOSIHUSI MEAb - MBIIIbSK. ONMUIINTE B3aUMOIEHCTBE KOMIIOHEHTOB B KHJIKOM U TBEPIOM COCTOSIHHUH,
YKa)KUTE CTPYKTYPHBIE COCTABISIOIINE BO BCEX 00JaCTAX JHarpaMMbl COCTOSIHUS U OOBSCHUTE XapaKTep U3MEHEHHsI CBOMCTB
CIUIaBOB B JAHHOM cHCTEME.

3 B geMm paznudne MeXIy YIpyroi U IiacTuaeckoi nedopmareii?

4 BpluepTute quarpaMmy KeJes3o - HEMEHTHT, YKaKUTe IPEeBPalleHus U IOCTPOITe KPUBYIO HATPEBAHUS B HHTEpBaJe TEMIEpaTyp
ot 0 10 1600 °C (c mpumeHeHuneM npaBuia $az) s cruiasa, coaepxantero 1,4 % C. Beibepute ai1st 3a1aHHOTO CIIaBa JII00YI0
TeMITepaTypy MKy JIMHAAMHE JTUKBUIYC ¥ COTHIYC M OIIPEeNTUTe: cocTaB (a3 T.e. IIPOIICHTHOE COAepKaHUe Yriepoaa B (asax;
KOJIMYECTBEHHOE COOTHOIIIEHHE (a3.

5 Onummte GU3NUECKYIO CYITHOCTH Mpolecca MIaBIeHHS.

BapuanT 12.

1 IToctpoiiTe ¢ mprMEHEeHUEM ITpaBmiIa (a3 KpUBYIO HATPEBaHUS IS CBUHIIA.

2 BeruepTuTe AMarpaMMmy COCTOSTHHSI MAarHUH - Kabluid. OnHIIUTe B3aUMOAEHCTBHE KOMIIOHEHTOB B JKUAKOM M TBEPAOM
COCTOSIHUH, YKQXKHUTE CTPYKTYPHBIE COCTABJISIIOIIUE BO BCEX 00ACTIX AUArpaMMBbl COCTOSIHUSL U OOBSICHUTE XapaKTep U3MEHEHUs
CBOJCTB CIUIaBOB B TAHHOW CHCTEME.

3 Kaxk mmMensteTcs 0109Hast (MO3an4yHas) CTPYKTypa IIPH HarpeBe MPEeABaPUTEIRHO 1e(hOPMHUPOBAHHOTO MeTaia? B ueM cymHoCTh
npoliecca MoJUrOHU3aLUH.

4 BpluepTuTe JUarpaMmy KeJae30 - HEMEHTHUT, YKaKUTe IPEBPaLeHUs U IOCTPOITE KPUBYIO HarpeBaHUs B MHTEpBaje TEMIEpaTyp
ot 0 mo 1600 °C (c mpumeHeHneM npasmia ¢as) as ciutaBa, cogepskaiero 1,2 % C. Beibepute st 3a1aHHOTO CIIIaBa JI00YI0
TEeMIIePaTypy MEXIy JIMHUSIMHU JIUKBUIYC U COUAYC U OTIPEeNUTe: COCTaB (a3 T.e. MPOLIEHTHOE COJep KaHue yriepoa B dazax;
KOJIMYECTBEHHOE COOTHOLICHHE (a3.

5 Omnmmure siBICHUE TOMUMOP(U3Ma B IIPHII0KEHHUH K XKeTe3y.

Bapuanr 13.

1 OnumuTe sBIEHNE NOTMMOP(H3Ma B IPUIIOKEHUN K TUTAHY, @ TAK)KE CTPOCHUE U OCHOBHBIE XapaKTEPUCTUKU KPUCTATITMIECKOM
penreTku (mapaMeTpbl, KOOPAWHAIMOHHOE YHCIIO, TNIOTHOCTD YIIAKOBKH) JUIS Pa3IMYHBIX MOAU(DHUKALIUI Kene3a.

2 Berueptute AuarpaMMy COCTOSIHMSI MarHuil - repmanuil. ONUIINTE B3aUMOJICHCTBIE KOMIIOHEHTOB B KHMJKOM U TBEPIOM
COCTOSIHUH, YKAXKHUTE CTPYKTYPHBIE COCTABIISIFOIIUE BO BCEX 00IACTIX AUArPaMMBbI COCTOSIHUS 1 OOBSICHUTE XapaKTep U3MEHEHHUs
CBOWCTB CIUIaBOB B JaHHOI! cucTeMe.

3 OnumuTe BUIH HECOBEPIICHCTB KPUCTANTMIECKOTO CTPOSHHMS M MX BIIFSTHUE Ha CBOICTBA MeTala.

4 BeruepTute quarpaMmmy KeJes3o - HEMEHTHT, YKaKUTe MPEeBPalIeHUs U IOCTPOITE KPUBYIO HATPEBAHUS B HHTEPBAJIE TEMIIEpATyp
ot 0 no 1600 °C (c npumeneHnem npasuia ¢as) As ciuiasa, coaepskaiiero 2,9 % C. ns 3a1aHHOro CIijlaBa ONpenenuTe Ipu
temreparype 1250 °C: coctaB (a3 T.e. MPOLIEHTHOE CoJIep KaHKe yriiepoa B (hazax; KOJIHMISCTBEHHOE COOTHOIICHNUE (as3.

5 OxapakTepu3ylTe 0COOEHHOCTH METAJUTMIECKOTO THITA CBSI3H.

Bapuanr 14.

1 OnummTe CTpOCHUE M OCHOBHBIC XapaKTEPUCTHKH KPUCTAIIMYESCKON PEIICTKH BOJIb(ppama (IapaMeTpbl, KOOPAXHALIMOHHOE
YHCIIO, TNIOTHOCTD YITAaKOBKH).

2 BeraeptuTe AMarpaMMmy COCTOSTHHSI OJIOBO - HWHK. OMUIINTE B3aUMOJISHCTBIE KOMIIOHEHTOB B KHJIKOM U TBEPIOM COCTOSIHUH,
YKa)KUTE CTPYKTYPHBIE COCTABISIOIINE BO BCEX 00JIaCTAX JHarpaMMbl COCTOSIHUA U OOBSCHUTE XapaKTep U3MEHEHHsI CBOMCTB
CIUIaBOB B JAHHOM cHCTEME.

3 Yto Takoe O6109HAS MO3aWYHAS CTPYKTYpa M KaK OHA H3MEHSACTCS B IIPOIECcCe XOJIOIHOH IIIaCTHIECKOH AehopMarivy.

4 BpluepTuTe quarpaMmy KeJes3o - HEMEHTHT, YKaKUTe MPEeBpallieHus] U IOCTPOITe KPUBYIO HATPEBAHUS B HHTEPBaJe TEMIIEpaTyp
ot 0 10 1600 °C (c mpumeHeHneM mpaBuia (az) s cruiasa, coaepxantero 1,9 % C. J{ns 3a1aHHOTO CIIJIaBa ONpEIeTUTe MU
temmieparype 1300 °C: coctaB (a3 T.e. MPOIEHTHOE CoJiep)kaHue yriaeposa B (hazax; KOJTHISCTBEHHOE COOTHOIICHHE (as3.

5 Yro Takoe nukBauusa? Buasl AMKBalMU U IPUYUHBI €€ BOSHUKHOBEHUS.

Bapwuasnr 15.

1 OnummmTe CTpOCHNE M OCHOBHBIC XapaKTEPUCTHKH KPUCTAIUTHYESCKON peeTKH MOJHO/IeHa (TTapaMeTphl, KOOPANHAIIMOHHOE
YHCIO0, TNIOTHOCTD YITaKOBKH).

2 BeruepTuTe AMarpaMMmy COCTOSHUS KaIMUH - TUHK. ONMUIINTE B3aUMO/ISHCTBUE KOMIIOHEHTOB B KHJIKOM U TBEPAOM COCTOSIHUH,
YKQXKUTE CTPYKTYPHBIE COCTABIISIOIINE BO BCEX 00JIacCTAX JUarpaMMbl COCTOSIHUS U OOBSCHUTE XapaKTep U3MEHEHHsI CBOMCTB
CIIJIABOB B JaHHOH CHCTEME.

3 JInst uero npuMeHsIeTCs OTXKUT B IIPOLIECCE U3TOTOBJICHHUS X0JI0JHOKATaHOU CTasIbHOM JleHThl? Kak Ha3bIBaeTCsl TakoW BUJ
oTKura?

4 BpluepTuTe JUarpaMmy XKeJe30 - HEMEHTHUT, YKaKUTe IPEBPaLleHUs] U IOCTPOITE KPUBYIO HarpeBaHUs B MHTEpBaje TEMIEpaTyp
ot 0 mo 1600 °C (c mpumeHerneM npasmia ¢as) A ciuraBa, cogepskaiiero 0,5 % C. Beibepute aiis 3a1aHHOTO CIIaBa JIO0YI0
TeMIIepaTypy MKy JIMHUSMH JIUKBUIYC U COTHIYC U OMpPENENIUTe: cocTaB (a3 T.e. POIIEHTHOE COAEpKAHUE YIIIepoa B (a3ax;
KOJIMYECTBEHHOE COOTHOILIEHHE (a3.

5 OnmmuTe sBJICHHE TPAHCKPUCTAIUTH3AIMHI | €TO BISTHUE Ha CBOICTBA CITUTKA.

Bapuasnr 16.

1 OnumuTe CTpoeHre U OCHOBHBIE XapaKTEPUCTUKU KPUCTAIUIMYECKOH pemeTku Oepriuins (apaMeTpsl, KOOPIUHALMOHHOE YHCIIO,
IUIOTHOCTb YIIaKOBKH).

2 BeraeptuTe AuarpamMmy COCTOSTHHS Me/Ib-HUKeh. ONUIITUTE B3aUMOJICHCTBIE KOMIIOHEHTOB B )KAIKOM U TBEPJIOM COCTOSTHUH,
YKa)KUTE CTPYKTYPHBIE COCTABISIONINE BO BCEX 00JIACTAX JHAarpaMMbl COCTOSIHHUS U OOBSCHHUTE XapaKTep U3MEHEHHsI CBOMCTB
CIUIaBOB B JAHHOM CHCTEME.

3 JInst KakvX MPaKTUYECKHX 1IeIel MPUMEHSIeTCs HaKJIeN U ouemMy?

4 BeruepTute quarpaMmmy KeJes3o - HEMEHTHT, YKaKUTe MPEeBPalIeHUs U IOCTPOITE KPUBYIO HATPEBAHUS B HHTEPBAJIE TEMIIEPATyp
ot 0 no 1600 °C (c npumeneHneM npasuia ¢as) ans ciuiasa, coaepxkaiero 3,8 % C. [l 3a1aHHOTO CIUIaBa ONpeaeauTe




HpPOLIEHTHOE coAeprkaHue yriepoja B ¢a3ax npu Temnepatype 900 °C.

5 OOBsCHHTE, KaK BIHSCT CTEICHb IUIACTUYECKOI JehopMaliy Ha IPOLIecC PEKPUCTAIUTU3AIMH U BEJIMIHHY 3epHA.

Bapuanr 17.

1 OnummuTe CTpOCHNE  OCHOBHBIC XapAKTEPUCTUKH KPUCTAIIMYECKON PeIIeTKH BaHa U (TTapaMeTphl, KOOPAHHAIIMOHHOE YHUCIO,
TUIOTHOCTD YIaKOBKH).

2 BorueptuTe AuarpaMMy COCTOSIHUSI altOMUHUH - repmMaHuid. ONUIINTE B3aUMO/IEIICTBUE KOMITOHEHTOB B JKUAKOM U TBEPJOM
COCTOSIHUH, YKaKUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00IACTIX JUArpaMMBl COCTOSHHS M OOBSICHUTE XapaKTep N3MEHEHHS
CBOIICTB CIUIABOB B JaHHOW CHUCTEME.

3 OOBsICHUTE IPUPO.LY XPYIIKOTO Pa3pYIICHHsI METAJUIOB U (DAaKTOPBI, CIIOCOOCTBYIOIIHE IIEPEXO0.ly METAIIa B XPYIIKOE COCTOSHHUE.
4 BeruepTuTe AMArpaMMy JKele30 - IEMEHTHT, YKaKUTE IPEBPAIIeHHs 1 TOCTPOHTE KPUBYIO HATPEBAaHHS B HHTEPBAJE TEMIIEPATyp
ot 0 no 1600 °C (c mpumeHennem npasmia ¢as) Aas ciuiasa, coaepskaero 3,4 % C. ns 3a1aHHOTO CIIaBa ONpeNeNnuTe Ipu
temmneparype 1200 °C: coctaB ¢a3 T.e. IpPOLIEHTHOE CoAepKaHHe Yrilepoa B a3ax; KOJIMIeCTBEHHOE COOTHOILIeHUE (a3.

5 OnumTe CTpOSHHUE PEallbHOTO CIUTKA U SIBICHHE TPAHCKPUCTAUIU3ALMH.

Bapuanr 18.

1 Yem MOKHO OOBACHUTH IEKTPO- U TEIIONPOBOAHOCTH METAJIIOB.

2 Borueptute AUarpaMmy COCTOSIHUS Me/lb - MBIIbSIK. ONMUIINTE B3aUMOJICHCTBIE KOMIIOHEHTOB B KHJIKOM U TBEPIOM COCTOSIHUH,
YKa)XKHUTE CTPYKTYPHBIE COCTABIISIONIIE BO BCEX O0JIACTSIX AMArpaMMBI COCTOSIHUS U OOBSCHUTE XapaKTep N3MEHEHHUS CBOHCTB
CIUIaBOB B JJaHHOMU CHCTEME.

3 Kak u3MeHsI0TCs SKCITyaTallHOHHBIE XapaKTepPUCTUKH JAeTallel mocie MOBEpXHOCTHOTO HakJjena (apobecTpyiitHoit 06paboTku) 1
nouemy?

4 BeruepTuTe ANArpaMMy JKele30 — [EMEHTHT, YKaXKUTe MTPEBPAICHUS W TIOCTPOITe KPHBYIO HATPEBaHMS B MHTEPBAJIC TEMIIEPaTyp
ot 0 1o 1600 °C (c mpumeHeHueM mpaBuia (a3) 1 cruiasa, coaepxartero 0,7 % C. Beibepute Amst 3a1aHHOTO CIIIaBa JIIOOYIO
TEMITEpaTypy MEXIY JIMHUAMHE JIUKBUIYC ¥ COJHIYC H OMPEIeNUTE: cocTaB (a3 T.e. MPOICHTHOE COACPKAHUE YIiiepoa B (asax;
KOJIMYECTBEHHOE COOTHOMICHHE (a3.

5 Onummre cTpoeHUe U OCHOBHBIE XapaKTEePHCTHKH KPUCTAIUIMIECKOH PENIeTKH TaHTala (ITapaMeTpsl, KOOPAHMHAIIMOHHOE YHUCIIO,
TUIOTHOCTD YITaKOBKH).

BapuanT 19.

1 TocrpoiiTe ¢ mpuMeHeHHueM TipaBmiIa (a3 KPUBYIO HArpeBaHUS IS JKee3a.

2 Beryeptute quarpaMMy COCTOSTHHS CBUHEI] - cypbMa. ONMuUIInTe B3auMoAeiicTBIEe KOMIOHEHTOB B KHIKOM U TBEPJOM COCTOSHHU,
YKa)KUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX OOJIACTSIX AUArpaMMBI COCTOSIHUS U OOBSICHUTE XapaKTep N3MCHCHHUS CBOWCTB
CIIJIABOB B JaHHOH CHCTEME.

3 OnumuTe CyImHOCTH Ipoliecca COOMPATENTFHON PEKPHUCTAIIIH3AIIHIH.

4 BpluepTuTe JUarpaMmy KeJae30 — EMEHTUT, YKaKUTEe MPEeBpaIleHHs] U TOCTPOUTE KPUBYIO HarpeBaHUs B HHTEPBaJle TEMIIEpaTyp
ot 0 1o 1600 °C (c mpumeHeHHneM npaBuia $az) s cruiasa, coaepxantero 2,4 % C. s 3a1aHHOTO CITaBa ONpEIeTUTE IPH
temmeparype 1250 °C: cocraB ¢a3 T.e. IPOIEHTHOE COIepKAHKE Yriiepoia B Ppa3ax; KOJIUUEeCTBEHHOE COOTHOIIeHUE (ha3.

5 Onumure ycnoBUs MOMY4CHUS METKO3EPHUCTON CTPYKTYPHI IIPU CAMOIPOU3BOIBHO pa3BUBAIOIIEHCS KPUCTAIUIN3AIHH.
Bapuant 20.

1 Omummure yenmoBust 00pa3oBaHKs HEOTPAHUICHHBIX TBEPIBIX PACTBOPOB.

2 BriuepTuTe [uarpaMmy COCTOSIHUSL CBUHEI — MarHuil. Onuimre B3auMoAeCTBUE KOMIIOHEHTOB B KHUIAKOM U TBEPJIOM
COCTOSIHUH, YKQXKHUTE CTPYKTYPHBIE COCTABIISIIOIIUE BO BCeX 00IACTIX AUArpaMMBbl COCTOSIHUSL U OOBSICHUTE XapaKTep U3MEHEHHUs
CBOWCTB CIUIaBOB B JAaHHOI cucTeMe.

3 OnummuTe THHEHHBIE HECOBEPIICHCTBA KPUCTAIUTMIECKOTO CTPOCHHMS M MX BIIMSHHE HAa CBOIMCTBA METAJIIOB.

4 BrruepTuTe ANATpaMMy JKee30—LEMEHTHUT, YKaXUTE MPEBPAICHUS U ITIOCTPONTE KPUBYIO HATPEBaHUS B HHTEpBAJIC TEMIEPaTyp
ot 0 10 1600 °C (c mpumeHeHuneM mpaBuia $az) s cruiasa, coaepxantero 1,4 % C. Beidepute ai1st 3a1aHHOTO CIIaBa JIIOOYI0
TeMITepaTypy MEXIY JIMHAAMHE JIHKBUIYC ¥ COTHIYC M OIIPEIeNTUTE: cocTaB (a3 T.e. IIPOIICHTHOE COAepKaHUe YIiiepoa B (asax;
KOJIMYECTBEHHOE COOTHOIIIEHHE (a3.

5 OnuimTe CyIIHOCTh M Ha3HAUYeHHUe mpoliecca MOAU(PUIIMPOBAHUSI.

BapuanT 21.

1 OnmmmTe CTpOCHNE M OCHOBHBIE XapaKTEPUCTHKH KPACTAINIMIESCKON pemeTKH MeIH (TTapaMeTpsl, KOOPIHHAIIMOHHOE YHCIIO,
IUIOTHOCTD YIIAKOBKH).

2 BorueptuTe AUarpaMMy COCTOSTHHS MarHuii-repManuil. Onuumre B3auMoAeHCTBHE KOMIIOHEHTOB B JKUAKOM M TBEPJOM
COCTOSIHUH, YKaKUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00IACTIX JHAarpaMMBl COCTOSHHS M OOBSICHUTE XapaKTep H3MEHEHHS
CBOIICTB CIUIABOB B JaHHOW CHCTEME.

3 Kakue npoiecchl MPOUCXOIAT MPH ropAayeid IIacTUYecKoi neopMaliui U Kak U3MEHSIOTCS CTPOSHHUS M CBOMCTBA METAJLIOB.

4 BpluepTuTe JUarpaMmy XKejae30 — HEMEHTUT, YKaXXUTE MPEBPALEHHsI U IIOCTPONTE KPUBYIO HAaIPEBaHUS B HHTEPBAJIE TEMIIEPATYp
ot 0 1o 1600 °C (c mpumeHeHHneM mpaBmiia ¢as) s cruiaBa, coaepskaiero 4,9 % C. s 3a1aHHOTO CIIaBa ONPENeNuTe IpU
temrepatype 1200 °C: cocTaB a3 T.e. IPOLEHTHOE coJieprkaHue yriaeposa B (hazax; KOTHIECTBEHHOE COOTHOIIEHHUE (as3.

5 OnuimTe CyIHOCTh M Ha3HAUeHUe Ipoliecca JernpoBaHusl.

Bapuanr 22.

1 OnmmmTe siBIeHUE TOMMMOpP(H3MAa B IPHIIOKEHHH K KOOAJIBTY, a TAKXKE CTPOCHHE M OCHOBHBIC XapaKTEePUCTHKH
KPHUCTAIIIMUECKON peleTKH (mapaMeTpbl, KOOPAHMHAMOHHOE YUCIIO, TUIOTHOCTD YITaKOBKH) sl Pa3InYHbIX MOAU(UKaLni Kenesa.
2 Berueptute AuarpaMmy COCTOSIHHSI CBUHEL - 0J10BO. ONUIINTE B3aUMO/I€HICTBUE KOMIIOHEHTOB B HJIKOM U TBEPAOM COCTOSIHUH,
YKa)KHUTE CTPYKTYPHBIE COCTABIISIOININE BO BCEX O0JIACTSAX AMArpaMMBI COCTOSIHUS M OOBSCHUTE XapaKTep N3MEHEHHUS CBOHCTB
CIUIaBOB B JJaHHOMU CHCTEME.

3 Yro Takoe KpUTHYECKas CTENeHb AehopMalty.

4 BeruepTuTe AHArpaMMy JKele30 - IIEMEHTHT, YKaKUTE IPEBPAIICHHS H TOCTPOHTE KPUBYIO HATPEBAaHHS B HHTEPBAJIE TEMITEPATyp
ot 0 mo 1600 °C (c mpumeHeHneM mpaBmia ¢as) A ciuiaBa, coaepskamero 5,5 % C. s 3a1aHHOTO CIIaBa ONpeneNuTe Ipu
temmneparype 1250 °C: cocraB ¢a3 T.e. IpOILEHTHOE CoAepKaHHe Yrilepoa B a3ax; KOJINIeCTBEHHOE COOTHOILIeHUE (a3.




5 JIucnokanuu 1 UX BIMSHUE HA MEXaHUYECKUE CBOICTBA METAJUIOB.

BapuanT 23.

1 OnmmmTe siBICHNE HOMUMOp(H3Ma B IPIIIOKEHIH K THTAaHY, a TAaK)Ke CTPOCHHUE H OCHOBHBIE XapaKTEePHCTHKH KPUCTAITHISCKON
pemreTku (mapaMeTpsl, KOOPAUHAIMOHHOE YHCIIO0, INIOTHOCTh YIIAaKOBKH) JUIS PA3IMYHBIX MOANGDHIKALIII XKene3a.

2 BeryepTuTte quarpaMMy COCTOSTHHS CBUHEI-CypbMa. OMUIINTE B3aUMO/ASHCTBHE KOMIIOHEHTOB B *KUAKOM U TBEPAOM COCTOSHUHY,
YKa)KHTE CTPYKTYPHbIE COCTABIISIONINE BO BCEX 00IACTSX IMarpaMMBbl COCTOSIHUS M OOBSICHUTE XapaKTep U3MEHEHHs CBOHCTB
CILIaBOB B JAHHOM CHCTEME.

3 Kaxk BiusieT H3MEHEHUE CTPYKTYpBI Ha CBOICTBa Ae)oOpMUPOBAHHOTO MeTanaa? B ueM CymHOCTb 1 KaKOBO IIPAKTUIECKOe
NpUMEHEHHUE HAKJIIEna.

4 BeruepTuTe AHArpaMMy JKelle30 — [IEMEHTHT, YKaKUTe ITPEBPAIeHUS U TIOCTPOITe KPHBYIO HaTPEBaHUS B MHTEPBAJIC TEMIIEPaTyp
ot 0 no 1600 °C (c mpumeHennem npasmia ¢as) As ciuiaBa, coaepskaero 2,8 % C. Ins 3a1aHHOTO CIIaBa ONpenenuTe Ipu
temneparype 1250 °C: cocraB ¢a3 T.e. IpOILEHTHOE CoAepKaHHe Yrilepoa B a3ax; KOJINIeCTBEHHOE COOTHOILIeHUE (a3.

5 OnuimTe cTpoeHHe U OCHOBHBIE XapPaKTEPHUCTUKK KPUCTAIIMYECKON PEIETKH XpoMa (ITapaMeTphl, KOOPIHMHALIMOHHOE YHCIIO,
TUTOTHOCTD YITAKOBKH).

Bapuanr 24.

1 OnumuTe ycnoBus MOTy4eHUs] KPYTHO3EPHUCTON CTPYKTYPBI TPU CAMOIPOU3BOJIBHO pa3BUBAIOILEHCs KpUCTAIUIU3aAIHH.

2 BeryepTute 1uarpaMMy COCTOSHHS aIFOMUHHN - Meb. ONUIINTe B3anMOIEHCTBIE KOMIIOHEHTOB B KHIKOM H TBEPJIOM
COCTOSIHUH, YKaKUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00IACTIX JHArPaMMBI COCTOSHHS U OOBSICHUTE XapaKTep H3MEHEHHS
CBOMCTB CIIJIABOB B JAHHOU CHUCTEME.

3 Kak u3MeHseTcst CTpOEHHE U CBOICTBA ITpU HarpeBe MpeBapUTENbHO JehOPMUPOBAHHOTO MeTaIa?

4 BeruepTuTe ANArpaMMy JKele30 — [EMEHTHT, YKaXKUTe MTPEBPAICHUS W TIOCTPOITe KPHBYIO HATPEBaHMS B MHTEPBAJIC TEMIIEPaTyp
ot 0 1o 1600 °C (c mpumeHeHHeM mpaBuia (a3) 1is cruiaBa, coaepxartero 3,7 % C. g 3a1aHHOTO CIIIaBa OMpeieuTe Ipu
temnepatype 1250 °C: cocras (a3 T.e. IPOLIEHTHOE COJIepKaHue yriepoa B (ha3ax; KOIMYECTBEHHOE COOTHOIICHUE (a3.

5 OmummTe cTpoeHue U OCHOBHBIC XapaKTEPHCTHKN KPUCTAIUTMIECKOH PEIIETKH ATIOMIHUS (TTapaMeTphl, KOOPIHHAIIMOHHOE
YHCIO0, INIOTHOCTD YITaKOBKH).

Bapuanr 25.

1 OnummuTe CTpoeHHE 1 OCHOBHBIE XapaKTEPUCTHUKH KPUCTAIIMYECKON PEIIETKU MarHus (apaMeTpbl, KOOPAWHALMOHHOE YHCIIO,
IUTOTHOCTb YITAKOBKH).

2 Bergeptute quarpaMMy COCTOSTHHS Meib-cepeOpo. OnumuTe B3auMOoIeHCTBUE KOMIIOHEHTOB B JKHJIKOM U TBEPIOM COCTOSIHUH,
YKa)KHTE CTPYKTYPHBIE COCTABIISIOLIME BO BCEX 00IACTSIX IMarpaMMBbl COCTOSIHUS M OOBSICHUTE XapaKTep U3MEHEHHS CBOHCTB
CIIJIABOB B JaHHOH CHCTEME.

3 Kaxkas temrieparypa pa3zfenseT paiioHbI XOJIOXHON M TOpsUeH ITacTHUecKOH aeopMaruy u noiemy?

4 BrluepTuTe AUATpaMMy JKele30 — LIEMEHTHUT, YKaXKHTe MPEeBpAIleHus U IIOCTPoiiTe KPUBYIO HAarpeBaHUs B MHTEpBaJle TEMIepaTyp
ot 0 10 1600 °C (c mpumeHeHHneM mpaBuia (az) s cruiasa, coaepxantero 3,6 % C. g 3a1aHHOTO CIIaBa ONpeIesTUTe PH
temmeparype 1200 °C: coctaB ¢a3 T.e. IPOIEHTHOE COIepKAHNE Yriiepoia B pa3ax; KOJIUIEeCTBEHHOE COOTHOIIeHUE (ha3.

5 Onummre cTpoeHUe U OCHOBHBIE XapaKTEPHCTUKH KPUCTAIIMIECKOH PEeHIeTKH HUKENb (TTapaMeTphl, KOOPAXHALIMOHHOE YHCIIO,
TUIOTHOCTb YTIAKOBKH).

Bapuanr 26.

1 OnummuTe CymHOCTh 3BTEKTUIECKOH KPHCTAIUIN3AINH U CTPYKTYPY JIF0OOTO IBTEKTHIECKOTO CIUIaBa.

2 BeryepTuTte 1uarpaMMy COCTOSTHHSL CBUHEI-0J10B0. OMUIINTE B3aUMOJICHCTBHE KOMIIOHEHTOB B KHUAKOM U TBEPAOM COCTOSIHUH,
YKa)KHTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00IACTSX IMarpaMMBbl COCTOSIHUSI M OOBSICHUTE XapaKTep U3MEHEHHs CBOHCTB
CILIaBOB B JAHHOM CHCTEME.

3 Kaxk u3MeHsieTcsl CTpOEHHE U CBOICTBA B Ipoliecce OTABIXa(BO3BpaTa) MpeIBapUTENbHO AeOPMUPOBAHHOTO MeTana?

4 BrluepTuTe AUArpaMMy JKele30 — LIEMEHTHUT, YKaXKUTe MPEBpAIlleHns U TIOCTPoiiTe KPUBYIO HArpeBaHUs B MHTEpBAJle TEMIEPATyp
ot 0 mo 1600 °C (c mpumeHeHHneM npaBmia ¢as) A cruiaBa, cogepikariero 2,5 % C. JIns 3a1aHHOTO CIIaBa OTNPENeUTe IPU
temrepatype 1250 °C: coctaB a3 T.e. IPOIEHTHOE CoJIeprkaHue yriaeposa B (hazax; KOJTHIECTBEHHOE COOTHOIICHHUE (as3.

5 Onummre cTpoeHUe U OCHOBHBIE XapaKTEPHUCTUKK KPUCTAIIMIECKOH pelIeTKH KoOobTa (TapaMeTpsl, KOOPAUHALMOHHOE YHCIIO,
TUIOTHOCTb YTIAKOBKH).

Bapuanr 27.

1 Onumute siBIeHUE TOMUMOp(U3Ma B IPHIOKEHHU K IUPKOHHUIO, a TAKXKE CTPOCHUE 1 OCHOBHBIC XaPAKTEPUCTHKH
KPUCTAJUTMYECKOH PEIeTKH (TTapaMeTpbl, KOOPJMHALMOHHOE YHCIIO, INIOTHOCTD YIAKOBKH) JUISl Pa3IMYHBIX MOJU(HUKALIMHI jKee3a.
2 BeryepTute 1uarpaMMy COCTOSTHHSI MarHUH - KaibIiid. OMUIIATE B3aUMO/ICHCTBIE KOMIIOHEHTOB B )KHIKOM U TBEPIAOM
COCTOSIHUH, YKaKUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00IACTIX JHAarpaMMBI COCTOSHHS U OOBSICHUTE XapaKTep H3MEHEHHS
CBOMCTB CIIJIABOB B JJAHHOU CHUCTEME.

3 OOBsICHHUTE pa3INYNe MEXK/Ly XOJIOAHON U ropsiuel mIacTHIecKol aedopmanueii.

4 BeruepTuTe ANArpaMMy JKele30 — EMEHTHT, YKaKUTe MTPEBPAICHUS U TIOCTPOITe KPHBYIO HATPEBaHUS B MHTEPBAJIC TEMIIEpaTyp
ot 0 1o 1600 °C (c mpumeHeHHneM mpaBuia (a3) 1is ciuiaBa, coaepxartero 1,6 % C. Beibepute Amst 3a1aHHOTO CIIIaBa JIIOOYIO
TeMIepaTypy MEeXy JIMHUSMH JIMKBU/YC U COJIMLYC M ONPEEInTe: CocTaB (a3 T.e. IPOLEHTHOE Co/iepXKaHue yriepoa B dazax;
KOJIMYECTBEHHOE COOTHOIICHHE (a3.

5 OnumuTe cTpoeHUe U OCHOBHBIE XapaKTEPHCTHKH KPUCTAIIIMIESCKON PEIIeTKH CYphMEI (TTapaMeTphl, KOOPAWHAIIMOHHOE YHCIIO,
TUIOTHOCTD YIaKOBKH).

BapuanT 28.

1 Kaxk Brmster MoIupHIIpOBaHKE HA CTPOEHHE U CBOIicTBa nToro Metamia? OObSICHATE IPHYMHBI BO3ICHCTBHS.

2 BeluepTuTe AUArpaMMy COCTOSHHS aIFOMHHUM - KpeMHHH. OIUIINTE B3aHMOICHCTBHE KOMIIOHEHTOB B JKUIKOM U TBEPAOM
COCTOSIHUH, YKa)KUTE€ CTPYKTYPHBIE COCTABISIONINE BO BCEX 00IACTIAX JUAarpaMMbl COCTOSHHSA U 00BSICHUTE XapaKTep U3MEHEHHs
CBOJCTB CIUTAaBOB B TAHHOW CHCTEME.

3 OnumuTe BUAB HECOBEPIICHCTB KPUCTAIMIECKOTO CTPOCHHUS U MX BIIMSHUE HAa CBOIICTBA METaJIIOB.

4 BrluepTuTe AUATpaMMy JKeNe30 - IEMEHTUT, YKaKUTe IPEBPaIleHNs U MOCTPONTE KPUBYIO HarpeBaHHs B MHTEpBase TeMIepaTyp




ot 0 1o 1600 °C (c mpumeHeHuneM mpaBuia (a3) 1uis ciuiaBa, coaepxartero 1,5 % C. Beibepute Amst 3a1aHHOTO CIIIaBa JIIOOYIO
TeMIEpaTypy MEeXy JIMHUSIMH JIMKBU/YC U COJIMLYC U ONPEIEINTE: COCTaB (a3 T.e. IPOLEHTHOE CO/IepXKaHue yriepoa B dazax;
KOJIMYECTBEHHOE COOTHOIICHHE (a3.

5 Onumure cTpoeHUe U OCHOBHBIE XapaKTEPHCTHKH KPUCTAIIMIECKON PEIIETKH 0JI0Ba (ITapaMeTphl, KOOPANHAIIMOHHOE YHCIIO,
TUIOTHOCTD YIaKOBKH).

BapuanT 29.

1 OnmmmTe CTpOoeHNE M OCHOBHBIE XapaKTEPUCTHKH KPACTAIMIECCKON PEIIeTKH aTIOMUHHMSA (TTapaMeTphl, KOOPIHHAIOHHOE
YHCIIO, TNIOTHOCTH YIMaKOBKH).

2 BelyepTuTte 1uarpaMMy COCTOSTHHS 0J10BO- IMHK. ONUIINTE B3aUMOJIEHCTBUE KOMIIOHEHTOB B KMIKOM M TBEPJIOM COCTOSHHH,
YKa)KHUTE CTPYKTYPHBIE COCTABIISIOINIIE BO BCEX O0JIACTSAX AMArpaMMBI COCTOSIHUS U OOBSCHUTE XapaKTep N3MEHEHHUS CBOHCTB
CILIaBOB B JAHHOM CHCTEME.

3 Yro mpoUCXOIUT C METAIIJIOM IO JeWCTBHEM KacaTebHBIX HAPSIKEHUH?

4 BbluepTuTe AUArpaMMy SKEIE30 — LIEMEHTHUT, YKayKUTe MTPEBPAILEHUs M TIOCTPOIiTe KPHBYIO HATPEBAHUS B HHTEPBAJIE TEMIIEPATYD
ot 0 mo 1600 °C (c mpumeHeHneM mpasmia ¢as) as cruiaBa, coaepskaero 1,6 % C. s 3a1aHHOTO CIIaBa ONpeNeNuTe Ipu
temmepatype 1350 °C: cocTaB a3 T.e. IPOLEHTHOE coJieprkaHue yriaepoaa B (hazax; KOTHIECTBEHHOE COOTHOIIEHUE (as3.

5 Onummre cTpoeHHe U OCHOBHBIE XapaKTEPUCTHKK KPUCTAIIIMIECKON pELIeTKH MarHus (apaMeTpbl, KOOPAUHALMOHHOE YUCIIO,
TUTOTHOCTB YITAaKOBKH).

Bapuanr 30.

1 OnumuTe OCHOBHBIE THITBI XUMUYECKOI CBA3H.

2 BelyepTuTte 1uarpaMMy COCTOSTHMS allFOMUHHM - KpeMHUH. ONUIINTE B3aUMOJIEHCTBUE KOMIIOHEHTOB B KHKOM M TBEPJIOM
COCTOSIHUH, YKaKUTE CTPYKTYPHBIE COCTABIIIONINE BO BCEX 00IACTIX JHAarpaMMBl COCTOSHHS M OOBSICHUTE XapaKTep N3MEHEHHS
CBOMWCTB CIUIABOB B JAHHOM CUCTEME.

3 OmumnTe MEeXaHU3M YIPYroi U INIacTHYECKOH AedopManuu peaibHOro (IIOJMKPUCTAIINYECKOT0) METalIa.

4 BeruepTuTe AHArpaMMy JKelle30 — [IEMEHTHT, YKaKUTe ITPEBPAIeHUS U TIOCTPOITe KPHBYIO HaTPEBaHUS B MHTEPBAJIC TEMIIEPaTyp
ot 0 1o 1600 °C (c mpumeHeHueM mpaBuia (asz) 1 cruiasa, conepxartero 0,1 % C. Beibepute amst 3a1aHHOTO CIIIaBa JIIOOYIO
TeMIIepaTypy MEXIy JIMHUAMU JIUKBUIYC U COTUIYC U OMpPEeeNuTe: cocTas (a3 T.e. MPOILEHTHOE COAEpkKaHUE YIiepoa B (a3ax;
KOJIMYECTBEHHOE COOTHOIICHHUE (a3.

5 OnmmuTe cTpoeHUE U OCHOBHBIE XapaKTEPHCTHKH KPUCTAINIMIECKOH PEIIeTKH THTaHa (TTapaMeTphl, KOOPAWHAIIMOHHOE YHCIIO,
IUIOTHOCTD YIIAKOBKH).

5.3. OHeHO‘lHLIe MaTepHaJibl (OHeHO‘lHLIe CpeLICTBa), HCIO0Jb3yeMbI€ ISl IK3aMEHa

Texymuii KOHTPOJIb PE3yIbTATOB OCBOEHHUs Y /| B COOTBETCTBHH € paboueil mporpaMMoi U KaJeHAapHO-TEMAaTHUECKUM TUIAHOM
MPOUCXOIUT IIPH UCIIOIB30BAHHUHU CICAYIOIIUX 00s3aTeIbHBIX HYOPM KOHTPOJIS:

1). BBITIOJTHEHUE U 3aIUTa Ja0OpaTOPHBIX padOT B BHJE YCTHOTO OMPOCA IO KOHTPOJIBHBIM BOTIPOCAM;

2). BBIMIOJTHEHNE TOMAIITHETO 3aIaHMsI [0 TeME «AHAIIN3 AWAarpaMM U MIOCTPOCHHUE KPUBBIX OXJIAXKISHHUS» 110 BAPHAHTAM.

[Tpomexyrounas arrecranus no Y/l ocymectsisiercs B (hopMe 3auera, KOTOPBIi TPOBOJUTCS B YCTHOH (opMe 1o Ouiieram,
BKJTFOYAIONTIM TEOPETHYECKHE U ITPAKTHIECKHE BOIIPO-bI, OXBATHIBAIOIIIE BCE pa3iensl Y [, Wi B TECTOBOH (hopMe IO TECTOBBIM
3aganusiM B cpene LMS Canvas.

Tectbl a5t 3auera renepupyrores cucreMoir LMS Canvas u3 6aHKa TECTOBBIX BOIIPOCOB U 33/1aHHUIA.

Hmxe mpencrasieH oOpaser OumeTa [uis IPOBEACHUS 3aUeTa B YCTHOH (opMe.

MuHHCTEpCTBO HayKU U BhIcuero oopazoBanust Poccuiickoit deaepaunu
(enepapHOE TOCYTapPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPESIKICHHE BEICIIErO0 00pa30BaHus
«HanuoHansHBIN UCCIen0BaTeNbCKUM TexHOMornueckuil yauepcurer « MUCuCy»
HOBOTPOULIKHI ®UITUAJ

Kagenpa MeTammypriuueckux TEXHOJIOTUI U 000pyIOBaHHS

BUJIET nms 3SAUYETA Ne 0

Hucnunnuna: «MaTtepuaaoBeaeHIe»

Kypc/ceceus: 2 xypce / 3uMHSs ceccust

Hanpasnenue: 15.03.02 «TeXHOJIOTHYECKHE MAIIUHBI K 000PYI0BaHHE»

®dopma 00ydeHus: 3a09HAs

dopma IpoBeieHHs: YCTHAS

1 ITpuBeaure KiIaccu(HpUKALUIO METAIIIOB.

2.0xapakTepu3yiiTe METObI ONIPENENCHUS TBEPIOCTU METAIIIOB.

3.Iocrostanbie ipuMecH B cTainsx. Cepa u pocdop.

CocTaBuiI: IOIEHT, K.T.H. E.B. XKenun

3aB. kapenpoit MTuO A.H. lanosanos

5.4. MeToauka oleHKH OCBOCHMSI AUCHUILIMHBI (MoayJis, npakTuku, HUP)

1). Kpurepun OIeHKH 3alIUTH OTYETOB 110 JTaOOPAaTOPHEIM paboTam

«32YTEHOY - BHITIOTHEHBI BCE 3a1aHUS TA0OPATOPHOU PabOThI, CTYAEHT OTBETHII HA BCE KOHTPOJILHBIE BOIIPOCHI

«HE 3a4YTEHOY - CTYACHT HE BBIMIOJIHILUI WIX BBIOJIHII HEPABWIBHO 3a/1aHHS J1A00PAaTOPHOU pabOThI, CTYICHT OTBETHII HA
KOHTPOJIBHBIC BOIIPOCHI C OIIMOKaMH HJIH HE OTBETUII Ha KOHTPOJIbHBIC BOIIPOCHI.

2). Kpurepuu onieHKH JOMAIIHETO 3aJaHHs

«3aYTEHOY - BHIMOJHEHBI BCE IYHKTHI JOMAIIIHETO 3aJ]aHNsl B COOTBETCTBUH C BAPUAHTOM

«HE 3a4TEHOY - CTYICHT HE BBIMOJHWII WJIN BBHITIOJHHII HENPABWIBHO OJMH WM HECKOJBKO MyHKTOB JIOMAIITHETO 3aaHus, TH00
BapUaHT 3a/1aHUS HE COOTBETCTBYET BBIAAHHOMY




3). Kputepuu onieHku 3ayera:
OI1IeHKA «3aUTEHOY BBICTABIISIETCS, €CIIM OTBETHI Ha BOMIPOCHI U3JI0KEHBI He MeHee, 4eM Ha 60 %, TOTHIeCKH U JICKCHIESCKU
TPaMOTHO; JOMYCKAETCsl He3HA-YUTENbHOE HapyIIEHHE JIOTUKU M3JI0KEHHS MaTepraia, IepruoJnIecKoe HC-TI0Ib30BaHIe
Pa3roBOPHOIT JIEKCHKH, TOMYIICHUE HEe 00Jice OJHOM OUIMOKH B COCPKaHIHU 3aIaHMs, a TaAKXKe He 00Jiee OJHOM HETOYHOCTH MPU
apryMEHTAa-IIMU CBOCH ITO3HIINH, HETIOJIHBIC WIIM HETOYHBIC OTBETHI Ha JJOMOJIHUTENEHO 3a-JaHHBIC BOTIPOCHI.

«He 3a4TeHO» - CTYIEHT JeMOHCTPUPYET He3HAHHE TEOPETHUECKUX OCHOB MPEIMETa, He YMEET JeNaTh apryMEHTHUPOBaHHbBIE
BBIBOJIBI M IPUBOIUTH MIPUMEPHI, HE Bila/leeT TEPMHUHOJIOTHEN, MPOSBIISIET OTCYTCTBHE JIOTUIHOCTH U TIOCIIEA0BATENBHOCTHIO
U3JI0KEHUS, [IeaeT OUIMOKH, KOTOPBIE HE MOXKET UCTIPABUTH AaXKe IIPH KOPPEKIMHU IPETIOJaBaTeIICM.

4). Kpurepun onesku 3auera B popMe KOMITBIOTEPHOTO TECTHPOBAHHS:
«OtnuuHOY - nomydenue 6onee 90 % 6arIoB MO TECTy NPH BBIIOIHEHUH TECTA 3a pETIaMEHTUPOBAHHOE BPEMs
«Xopomo» - oxyderue ot 75 10 90 % 6ajnoB 1O TECTy NP BHIIOIHEHHN TECTA 32 PENIaMEHTHPOBAHHOE BPEMSI

«Y IOBIIETBOPHUTENBHOY - OTydeHHe oT 50 110 75 % 0amioB 1Mo TecTy IpH BEITOJIHEHUH TECTa 33 PEITaMEHTHPOBAHHOE BpeMs

«HeynoBnerBoputensHo» - nomydenue MeHee 50 % 6aruios mo Tecty

6. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA,

6.1. Pexomenayemas quTeparypa

6.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3narensctBo, rof, 31. aapec | Kon-Bo
JI1.1 | bpartkosckuii E.B., MatepuanoBeeHUue U TEXHONOIUS KOHCTPYKIIMOHHBIX Hosorpounx: HO® HUTY 0
IlleBuenxo E.A. MaTepHuanoB: YueOHoe mocoove "MUCuC", 2016,
http://elibrary.misis.ru/action.
php?
kt path info=ktcore.SecView
Plugin.actions.document&fD
ocumentld=12128
6.1.2. JlonotHUTEIbHAS JTUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, Tox, 31. aapec | Komn-Bo
JI2.1 | Konecor C.H. MatepuasoBe/ieHHE U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX M.: Beicur. mik., 2004, 10
MaTepHalioB: YUeOHUK
JI2.2 |I'Il.detucos u ap MarepunanoBeieHHE W TEXHOJOTHS MeTaioB: YuebHuk | M.: Onukc, 2009, 16
6.1.3. Meroauueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, rof, 31. aapec | Kon-Bo
JI3.1 | E.B. bparkoBckuii, Marepnanosenenue: JlabopaTopHBIi MPAaKTHKYM H® HUTY «MUCuCp, 2014, 27
B.H. Jopom http://elibrary.misis.ru/view.p
hp?fDocumentld=10547
JI3.2 | E.B. BpaTkoBckuii, MartepuasoBe/ieHHE U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX H® HUTY "MUCuC", 2017, 0
E.A. llleBuenko MaTepuaiioB: Meroandeckue ykazanus mo J[3 http://elibrary.misis.ru/view.p
hp?fDocumentld=12127
JI3.3 | E.B. bparkoBckuii, Marepuanosenenue: Meroaudeckue ykasanus ms [13 H® HUTY "MUCuC", 2017, 0
E.A. llleBueHko http://elibrary.misis.ru/view.p
hp?fDocumentld=12130
6.3.1 Ilepeyenb nporpaMMHOro odecneyeHus
6.3.1.1 | Microsoft Office;
6.3.1.2 | Onepannonnas cucteMa Windows;
6.3.1.3 | DnexTpoHHBII 0Opa3oBatenbHbIl pecypc LMS Canvas
6.3.1.4 | Cucrema BugeokoHdpepenucss3u Microsoft Teams wmu Zoom
6.3.2 IlepeuyeHb HHPOPMALUOHHBIX CHIPABOYHBIX CHCTEM
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUITIJIMHBI (MOAYJIsA, IPAKTUKHU, HUP)

7.1 | Anst mpoBeaeHHs JISKIMH, MPAKTHYECKUX 3aHATHIA M IPOMEKYTOUYHOH aTTECTAI[MH HCIONIB3YIOTCS YIeOHBIC ayAUTOPUH,
OCHAII[CHHBIE CIICIUATN3NPOBAHHOI MeOeNbIo (TIAPTHI, CTYIbsSI, KJIACCHAsI JOCKA), IEPCOHATBHBIM KOMITBIOTEPOM (C
MPOTPaMMHBIM 00ECIICUCHUEM, C IOCTYIIOM B CETh HHTEPHET U B 3JICKTPOHHO-UH()OPMAIMOHHYIO CPey YHUBEPCUTETA),
MYIBTAMEIUUHBIM 000PYI0BAaHHEM.

7.2 | Anst mpoBeneHus 1abopaTOPHBIX PabOT UCIIONB3YeTcs CleNHaTH3UpOBaHHas JabopaTopus MeTaoBeneHus (aya. 213),
OCHAII[CHHAsI MUKPOCKOTIAMH, TBEPAOMEPOM, TIEYbI0 COTIPOTHBIICHUS U Pa3laTOYHBIM MATEPHUAIIOM.

7.3 | Ing moArOTOBKY K JIAOOPaTOPHBIM pab0OTaM UCHOIb3YeTCs ayAUTOPHS VI CAaMOCTOSTETIbHOM paboThl, OCHAIIEHHAs
y4aeOHON MeOeIbI0, KOMITBIOTEPaMH ¢ MPOTPAMMHBIM 00ECIICYeHHEM, C JIOCTYIIOM B CETh HHTEPHET U B DIICKTPOHHO-
HHGOPMAIIMOHHYIO Cpely YHHBEPCHUTETA.




8. METOANYECKHUE YKA3AHUSA AJIS1 OBYYAIOIIIUXCA IO U3YYEHUTIO JUCHUIIJINHBI (MOAYJIA,
INPAKTUKHU, HUP)

OcBOeHHE AUCHUILIMHBI IPEANONAraeT Kak MPOBEACHNE TPAIUIMOHHBIX ayIUTOPHBIX 3aHATUH, TaK U paboOTy B SJIEKTPOHHOM
nHpOopMannoHHO-00pa3oBarenbHoi cpene HUTY «MUCuC» (OUOC), 4acThio KOTOPOH HETIOCPENCTBEHHO MPEIHA3HAYSHHON JIIIS
OCYILIECTBICHUS 00pa30BaTENFHOTO MpoLecca ABIsIeTcs DIeKTPOHHbIH 00pa3oBaTenbHsIil pecypc LMS Canvas.

PexoMeHIamu o yCenrHoMy OCBOSHHIO Kypca B TpaJIUIIMOHHON GopMe.

J1s1 yCTIemHOTO YCBOGHHUS TEOPETHIECKOTO MaTepraia HeOOX0IUMMO PEryIspHO MOCEIATh JIEKIHH, IePEINTHIBATH JIEKI[OHHBIN
MaTtepual, 3HaUUTeNbHOe BHUMaHHE YAEISITh CAMOCTOSTEIbHOMY U3Y4EHHUIO JUCILUILUINHBI.

ITporpamma mucuumiIvHbl «MaTepranoBeeHIe) BKIIOYAET JEKIUOHHbIE, Ja00paTOpHbIE M MPAKTHYECKUE 3aHATHS, a TAKKE
BBINOJIHEHHUE TOMAIIHETO 3aaHusl.

BapuaHThI fOMaIIHUX 3aaHUN BBIIAIOTCS HA IPAKTUYECKUX 3aHATUSAX YCTAHOBOUHOH cecu (3-# ceMecTp), CpoK caauu Ha
HpPOBEPKY — 3a 2 HeJlenu A0 3uMHel ceccuu. KoHcynpTanuy no Bonpocam, CBA3aHHBIM C BBITOJTHEHUEM JOMAIIHETO 3aaHHs,
IIPOBOJIATCS IO COIVIACOBAHUIO € IPENOAABATENIEM, BEAYIIIMM AUCLMIUIMHY, B COOTBETCTBUU ¢ pacnucanueM. Iloaroroska k
BBITIOJTHEHHIO TOMAIIHIUX 3aJaHNH 3aKIIF0YaeTCS B M3y9EHUN COOTBETCTBYIONIUX MOCOOMH M CTAaHIAPTOB 110 0(OPMIIEHHIO PaboT.
OdopmiieHHOE B COOTBETCTBHHM CO CTaHIApTaMH JOMalllHee 3aJaHue caaeTca Ha kadeapy MeTalryprudeckux TeXHOJIOTHI U
obopynoBanus. PaboTa canTaercs BHIIOJHEHHOH!, €CIIM OHA 3a4TEHA MPEO/IaBaTelIeM, BEIYIIUM 3aHATHS.

JlabopaTopHble pabOThI OTINYAIOTCS 3HAYUTEIBHBIMU 3aTPAaTaMU BPEMEHHU, KPOME TOTO0, AT UX TTOJHOLEHHOTO BHITOIHEHHS
TpebyeTcs yuacTHe B Hei HECKOJIBKHX CTYJICHTOB MO PYKOBOACTBOM IIpENoiaBaTeis Win Jabopanra. B cBsi3u ¢ aTuM, IpH
TUTAHUPOBAHMH CBOCH yaeOHOH pabOTHI BaM CIIEyeT yIUTHIBATE, YTO MPOITYCK JTa00OPAaTOPHOTO 3aHATHS CBSI3aH CO CIOKHOCTSIMH X
BBITTOTHEHHS. [I0[TOTOBKA K BBITIOJIHEHUIO Ta00OPATOPHOM PabOTHI 3aKIIFOUAETCS B COCTaBICHUH TEOPETHIECKOTO BBEICHHUS K
nabopaTtopHoii pabote. Ilocne BeimoaHeHus 1abopaTopHOH paboThl oopmisiercs: oTueT. PaboTa cunTaercs MOJIHOCTHIO 3a4TEHHOM
HOCIIE €€ 3aIlUThI. 3alUTa Ja00PaTOPHAEIX PaboT IPOBOANTCS Ha 1a00PATOPHBIX 3aHATHUSIX.

Y4acTue B IPaKTUUECKHUX 3aHATUSAX TPEOYeT OT CTYICHTOB BBICOKOH CTEIIEHH CAaMOCTOSTENBHOCTH U CIIOCOOCTBYeT Ooliee
IITyOOKOMY OCBOCHHIO TEOPETHUECKHMX MOJIOKEHHH U MX TPAKTHYECKOTO HCIIOIb30BaHUS.

IloaroToBka K 3a4eTy 10 AUCLMIUIMHE 3aKJII0YAETCS B U3y4EHUH TEOPETUUECKOr0 MaTepraa o KOHCIEKTaM JEKIUN, HCTOYHUKAM
OCHOBHOH M JIOTIOJTHUTEIbHOM JTUTEPATYpPHI.

PexoMeHIaImu o OCBOSHUIO TUCIUIUIMHBI B TUCTAHIIMOHHON (OpMeE MTOCPEICTBOM AIIEKTPOHHOM HH(OpMannoHHO-
obpazosarensHOH cpensl HUTY «MUCuCy» (3MOC), 4acTbi0 KOTOPOI HEMOCPEACTBEHHO NPEIHA3HAUCHHON IS OCYIIECTBICHHS
00pa30BaTeNbHOTO Mpolecca IBIseTCS DIEKTPOHHbIH 00pazoBaTensHbli pecype LMS Canvas.

LMS Canvas HCTIoNIB3yeTcs IPEUMYIIECTBEHHO [UIS ACHHXPOHHOTO B3aNMOACHCTBHS MEXy yIaCTHIKaMU 00pa30BaTeIbHOTO
Tpoliecca MocpeacTBoM cetu «HTepHeT.

Urto06b1 3¢ (peKTHBHO HCIOIB30BaTh BO3MOkHOCTH LMS Canvas, a COOTBETCTBEHHO M YCIIEIIHO OCBOUTH JUCLHUIUIMHY, HY>KHO:

1) 3aperucTpupoBaThCs Ha Kypc, Ul UETO CAeAyeT IEepPelTH 10 CChUIKE, BBIIABaeMOM COTPYIHUKAMH J€KaHaTa HIIH
npernoaBareneM. JIOTHH M Tapoub U periucTpanyuy 1 paboTe ¢ KypcoM COBIAIAeT C JIOTHHOM M MapojieM OT JMYHOTO KabuHeTa
HUTY MUCuC,;

2)B pyopuke «B Hauano» 03HAKOMHTBCS C COJepKaHUEM Kypca, BONPOCAMH Il CAMOCTOSATENbHON MTOATOTOBKH, YCIOBHAMU
JIOITyCKa K aTTecTaIy, (GopMoii MpOMEXyTOYHOH aTTecTanny (3a4eT/7K3aMeH), KpUTEPUSIMH OLICHUBAHUS U JIp.;

3)B pyoOpuke «Moaynm», 3aX01s B COOTBETCTBYIOIIME Pa3/eibl H3ydaTh yaeOHbIC MaTEepHalbl, pa3MeNIeHHBIe IIperoiaBareeM. B
T.4. IOJIb30BAThCS IUTEPATypOH, pEKOMEHA0BAHHOMN NpenoaBaTenIeM, Nepexoas M0 CChUIKAM;

4)B pyopuke «bnbdnnorekay BO3MOXXHO MOAOMPATH AJIsI BHITOIHEHUS MUCbMEHHBIX Pa0OT (KOHTPOJIbHBIE, JOMAIIHHE PaOOTHI,
KypCOBBIE pabOTHI/TIPOEKTHI) JIUTEpaTypy, pasmenieHuyo B ObC HUTY «MUCuC;

5)B pyOpuke «3agaHus Hy)KHO 03HAKOMUTBCS C COAEpKAHUEM 3aJaHus K MICEMEHHOI padoTe, CpOKaMH Clau, KPUTEPHIMHI
OLICHKH. B ycTaHOBJIEHHBIC CPOKH BBIIIOJIHUTH PA00TY(BI), ITOATPY3HUTH 371€Ch XKe JUlsl MpoBepku. Ecii paboTta conepkut pucyHKH,
(hopMyIIEL, TO € IENBI0 COXpaHEeHUs (HOPMATHPOBAHUS €€ Hy)KHO NoATpykathb B pdf hopmare.

Paborta, moarpyxaemas Juist IPOBEPKH, JOJDKHA!

- coJiepKaTh BCe CTPYKTYPHBIE 2JIEMEHThI: TUTYIBHBIN JIUCT, BBEICHNE, OCHOBHYIO YacTh, 3aKIIOUCHHUE, CITICOK UCTOUHHUKOB,
MPUIIOKEHUs (TP HEOOXOMMOCTH);

- OBITH O(hopMIICHA B COOTBETCTBHHU C TPEOOBAHHUAMHI.

[IpenonaBaTens B TeUeHUE YCTAHOBJICHHOTO CpoKa (He Ooliee AecaTH qHei) mpoBepsieT paboTy U pa3MelIaeT B KOMMEHTApHAX K
3aJJaHUIO0 peLeH3UI0. B Hell OH yka3pIBaeT Kak MOJOKUTEIbHbIE CTOPOHBI PabOTHI, Tak 3aMeuanus. [Ipu Hanu4uu B pereHsuu
3aMeYaHMi U peKOMEHIAINH, Hy)kKHO BHECTH ITOTIPaBKH B paboTy, HOATPY3HUTH €€ 3aHOBO IS TOBTOPHOI npoBepkH. [Ipn sToM
Ba)KHO CIICUTH 332 CPOKAMH, B TEUCHHE KOTOPHIX JJOJDKHO OBITH BHITIOJHEHO 3aJaHue. [Ipu HapyIIeHNH CPOKOB, YKa3aHHBIX
IperoaaBaTeneM BO3MOKHOCTb IIOATPY3UTh paboTy OcTaeTcs, HO CHCTeMa BBIBOAUT COOOIEHUE O HapyIIeHn: cpokoB. [1To
OKOHYaHHMHU CEMECTPa MOATPY3HTh PabOTy HE MOTYy4IUTCS;

6)B pyopuke «TecTbI» MPOMTH TECTOBBIE 3aJaHNsI, OCBONB COOTBETCTBYIOIIHI MaTepHal, pa3MEIIeHHBIH B pyOpuke «Momymnmy;
7)B pyopuke «OLEeHKN» OTCIEKHUBATH CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBsIBICHHS YUTATh OOBSBICHUS, pa3MelaeMble ITPeroaBaTeneM, JaBaTb 00OPAaTHYIO CBsI3b;

9)B pyopuke «O0CyXIeHHI» CO3aBaTh OOCYK/ICHNSA M yIaCTBOBATh B HUX (0OCY)KHAIOTCS OOIIIe MOMEHTEI, BHI3BIBAIOIINEC
BOTIPOCHI y OOJILIIMHCTBA TPYIIIBI). JlaHHas pyOpHKa TakiKe MOKET OBITh HCIOIb30BaHa JIJIsl B3aMMHOM IPOBEPKH;

10)posABIATH PETYISIPHYIO aKTUBHOCTh Ha Kypce.

[TpenMyIecTBEHHO JUIsl CHHXPOHHOTO B3aMMOJAEHCTBUS MEX/Iy YHaCTHUKaMH 00pa30BaTeNbHOTO IIPoIiecca HOCPEACTBOM CETH
«MHTepHEeT» HCHONB3yeTcs crucTeMa BuaeokoHdpepeHncens3u Microsoft Teams (MS Teams) i Zoom. BapuaHT ucnons3yemoit
cuctemsl BKC ykaspiBaer npenogaBarens. YToOObI MOTHOIIEHHO UCIIOJIB30BATh €T0 BO3MOYKHOCTU HY)KHO YCTAHOBHUTH IIPUIOKEHUE




BKC Ha nepcoHanbHI KOMIbIOTEp 1/unu Tenedor. CtapoctaM HYKHO co31aTh rpymniny B MS Teams nnu nomyduts
UIeHTH(HUKAMOHHBIH HOMep KoH(pepeHunu B Zoom. Cucrema BKC no3souster:

- CITyIIaTh JICKIHH;

- paboTaTh Ha MPAKTUIECKHUX 3aHATHAX;

- OBITB Ha CBSA3M C IIPero/iaBaTeNeM, 3a1aBasi eMy BOIIPOCHI MJIM OTBEYasl HA €ro BOIPOCHI B 00IIEM yare.

I[Ipu poBeicHUH 3aHATHH B AUCTAHIIMOHHOM CHHXPOHHOM (popMaTe Hy)KHO BCerJa paboTaTh ¢ BKIIOYEHHOH KaMEPOH.
HcxiroueHne — eciti peroiaBaTeNb IIOIMPOCHT OTKIIOYATH KaMepsl H MEKPO(OHEI B CBA3M ¢ OoIpIIMMH ToMexamu. Ha aBatapkax
JIOJDKHBI OBITH HCKIIOUHTENIBHO JIeNoBbIe (oTo.




