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eab npenogaBaHus AMCUMIVIMHBI - JaTh CTYJEHTAM 3HAHHSA O CTPOCHHHU, (DH3UUECKHUX,
MEXaHUYECKUX U TEXHOJOTMUECKUX CBOMCTBAX METAJUIOB M CIUIABOB HEOOXOAWMBIC AJIsi NMPaBUIBHOTO
BbIOOpaA MaTepuana, METo/Ia €ro YIpOUYHEHHS U CHIKCHHS METAJUIOEMKOCTH M3JIeNIHs IPU OJHOBPEMEH-
HOM JIOCTH)KEHUU HanboJiee BEICOKON TEXHUKO-DKOHOMUYECKOU 3()(heKTUBHOCTH.
3amauyu nM3ydyeHUsi IMCUUIIMHBI. M3Y4uTh 3aKOHOMEPHOCTH (POPMUPOBAHUS CTPYKTYpPBI
MaTepUajoB, CTPOCHHE U CBOMCTB MaTepUasoB; CIIOCOObI MOBBIIICHHUS KOMILJIEKCA CBOIMCTB IIyTeM TEpPMHU-
YECKOH U XMMHUKO-TEPMHIECKON 00pabOTKOM.
JlucuuiuHa U3y4aeTcsi B COOTBETCTBUHU € MPO(eCCHOHAIbHBIMU CTaHAaPTAMMU:
- 40.090. Criermanuct 1Mo KayecTBy MEXaHOCOOPOUHOTO MPOU3BO/ICTBA,
- 40.031. Cneunanuct Mo TEXHOJIOTUAM MEXaHOCOOPOYHOTO MPOM3BOJICTBA B MAIIMHOCTPOCHUU Y.

Mecto y4eOHo# qucuuiuiaabl B ctpykrype OOII BO

JIuCIMITIMHA ONMpPAeTCsl Ha COJepKAaHUE CIEAYIOMUX y4eOHBIX AMCHUIUIMH: (HU3HKa U HEOpTraHU-
YecKasi XUMHSL.

[Tpu ocBOEHMM JaHHOM JUCUUILIMHBI CTYAEHT CMOXET YaCTUYHO MPOJEMOHCTPUPOBATH TPYIOBHIC
byHKIUU:

- B/01.6. BoIsiBIcHHE pUYKH Opaka B IMPOU3BOJICTBE U3CIUN MAIMHOCTPOCHUS CPEIHEH CII0KHO-
CTH 1 pa3paboTka pekoMeHaanuii o ero npexymnpexacauto (I1C 40.090);

- C/03.6 Pa3paboTka TEXHOJOTHYECKHUX MPOIECCOB U3TOTOBJICHHS MAITMHOCTPOUTEIIBHBIX U3/CIIAN
CpelHel cloKHOCTH cepuitHoro (MaccoBoro) nmpoussojctsa (I1C 40.031);

KOMHeTeHHI/IH oﬁyqalomerom, q)opanyeMLIe B pe3yjJbTare 0CBOCHUA NUCHU-

IIJINHBI

B IMpouecce OCBOCHUSA JAHHOM JUCIUTIINHBI Y CTYACHTa (I)OpMI/IPYIOTCH CJICAYIOIHNE KOMIICTCHIIUU

oOmenpodeccuoHaIbHbIC

Kox xomire- HaumenoBanue komire-
NHauKaTopel JOCTUKEHHSI KOMIIETEHIIUN
TEHIUU TEHIUU

OIIK-6 CrniocobeH pemaTh CTaH- 3-OIIK-6 3HaTh: UCTOYHHKU HUHGOPMAIUH, HEOOXOIUMOM
JapTHBIE 3a/1a4i Ipodec- | Ui peannu3anuu NpohecCUHOHANBHOMN e TeTbHOCTH
CHOHAJIbHOU JIEATEIbHO- V-OIIK-6 YMeTb: oCymecTBISITh MOUCK
CTH Ha OCHOBE MH(OpMa- | HHPOpPMALIMU, HEOOXOAUMON A pelIeHus 3aaad npodec-
LIMOHHOM M Onbsinorpadu- | CHOHAJIBHON JEATEIbHOCTU C MCIOJIb30BaHHEM HH(pOpMa-
YECKOM KYJIBTYpPBI C IPU- | IMOHHO-KOMMYHMKAIIMOHHBIX TEXHOJIOTMH M 3JEKTPOHHO-
MEHEHUEM MHPOPMAIMOH- | OMOIMOTEUHBIX CUCTEM
HO-KOMMYHHUKAaIlHOHHBIX B-OIIK-6 Bnaners: TeXHOJOTHAMHU MOMCKa MHPOpMAIUK B
TEXHOJIOTUI IJI00ANBHBIX UM JIOKAIBHBIX CETAX U AJIEKTPOHHO-

OUONIMOTEYHBIX CUCTEMaX Ui pelIeHus 3aa4 npogdeccuo-
HAaJIbHOM JIeSITEIbHOCTH

OIIK-12 Cnocoben obecrieunBath | 3-OIIK-12 3Hare: BAMsHME MapaMeTpOB HU3IEIHI Ha €ro
TEXHOJIOTUYHOCTH U371e- TE€XHOJOTHYHOCTb; BIUSIHNUE TEXHOJIOIMUECKON CUCTEMBI Ha
JIUH U NIPOLIECCOB MX U3r0- | TEXHOJIOTMYHOCTh U3TrOTABIMBAEMON MPOTYKIIUU
TOBJICHUS, YMEHHUE KOH- V-OIIK-12 VYmerh: BbIOUpaTh ONTHMAaIbHbIE TEXHOJIOTHUH
TPOJINPOBATh COOJIOACHUE | M3TOTOBIICHUS M3/ENUI; OCYIIECTBISATH KOHTPOJb COOIIO-
TEXHOJIOTUYECKON AUCIH- | I€HUS TEXHOJOTMYECKON JUCIUIUIMHBI IPU U3rOTOBJICHUU
IUTMHBI TIPYU U3TOTOBJIIEHUH | M3AEIUI; IPOEKTUPOBATh TEXHOJIOTUYHBIE U3IENIHS
W3 MalllMHOCTPOE- B-OIIK-12 Brnanets: MeTogaMu OLEHKU TEXHOJIOTUYHOCTH
HUs KOHCTPYKLMHU U3JENHUN 1JI1 KOHKPETHOTO ITPOU3BOJICTBA

npogecCuoHAIbHBIC:




3anauu npodeccu-
OHAJILHOU fes-
tenbHOCTH (3I1]])

OO0BexT i 00-
JIaCTh 3HAHUS

Kox n HauMeHOBaHMEe KOMIIE-
TEHLIUN

NHaukaTopsl TOCTHKCHUS
KOMIIETEHIINHU

Br16op
TEXHOJIOTHIECKOTO
o0opyIoBaHUs

1 MaTepUaJIOB

It o0ecneueHust
TEXHOJIOTHIECKOTO
nporiecca

TexHoJIOTHYECKOE
obopynoBaHue U
MaTepHabl IS
oOecneucHus
TEXHOIOTHYECKOTO
npoiiecca

[1K-4 Cniocoben

BBEIOMpATH 00OPYIOBAaHUE

U Marepuaibl s obecrieue-
HUS TEXHOJOTHYECKOrO IMpOo-
1ecca MPOU3BOJICTBA TPOJIYK-
1IUU

3-11K-4 3HaTh: OpUHIHUIIBI
Bri6opa TeXHOIOrHYECKOTO
000py/10BaHus1; OCHOBHBIE
XapaKTePUCTUKH MaTepUaioB
Uist o0ecrie4eHusl TEeXHOJIOTH-
YECKUX IMPOILIECCOB U 00IacTu
UX IPUMEHEHHUSI

V-IIK-4 YmeTs:

YUUTHIBaTh BO3MOXKHOCTHU
TEXHOJIOTHYECKOT0  000py10-
BaHUSl U OCHOBHbBIE XapaKTepu-
CTHKU MaTepUaJIOB MPHU HX
BBIOOpE I 00CCTICUCHHS
TEXHOJIOTHYECKOr0  IpoIiiecca
B-I1IK-4 BiaageTs:

HABBIKAMU PAIMOHATEHOTO
BbIOOpa 000pyAOBaHUA U
MaTepUaIoB Ui OOCCIICUeHUs
TEXHOJIOTHYECKOT0 Impolecca

Kontpouns
MEXaHUYECKUX
CBOICTB
MaTepualioB
U3eNIMiA MaIIuHO-
CTpPOCHUS

Metonrnl
CTBa
HUCIIBITAaHUN U
KOHTPOJIA
CTBa U3ACIIHIA
MaIlIMHOCTPOCHHUS

U cpel-

Kadc-

IIK-5 Crnocoben
MPUMEHSTh METO bl
CTaHJAPTHBIX UCTIBITAHUN
0 ONPECICHUIO
MEXaHHYEeCKNX CBOMCTB
MaTepHayioB JeTaJIel 1
OCYIIECTBJISATh AaHAIU3 UX
pe3yJIbTaToOB

3-I1K-5 3Harb: MeTOALI U
CpeACTBA UCTIBITAHUMN JJIS
KOHTPOJISI MEXaHUYECKHUX
CBOMCTB MaTepHUaJiOB

JIeTajeu

V-IIK-5 YMeTh: BbIOUpaTh
METO/IbI M CPEACTBA JJIS
ONpEeNeNCHUs  MEXaHUYECKUX
CBOICTB MaT€pHUAJIOB JIETAJICH;
aHaJIN3UPOBAThH pe3ynbTaThl
WCIIBITAHUI TIO ONPEIETICHHUIO
MEXaHWYECKHUX CBOMCTB Mare-
pHaIoB

B-IIK-5 Bnagets:

HaBBIKAMH KOHTPOJISI MEXaHH-
YECKUX CBOWCTB MAaTepUaIoB
JIeTajei

AHanu3 BIUSHUS
¢buzuKo-
MEXaHUYECKUX U
TEXHOJOTMYSCKU
X CBOMCTB
MaTepHaioB MMpu
pa3paboTke
TEXHOJIOTHYECKUX
MPOLIECCOB U
H3rOTOBJICHUH
u3Jenui

IIpousBoacTBEH-
HbIe U TEXHOJOTH-
YECKUE IPOLIECCHI;
MaTepHaIbl

ITIK-6 Cniocoben

VYUTHIBATh (PU3UKO- MEXaHH-
YECKHE W TEXHOJOTHUYECKHE
CBOMCTBA MaTepUalOB IIpH
pa3paboTke TEeXHOJOTUYECKHX
MPOIIECCOB M W3TOTOBJICHUU
U3JIeTTA

3-1IK-6 3HaTh: BIUsHME
(bUBHKO-MEXaHUYECKUX U
TEXHOJIOTHYECKHUX CBOMCTB
MaTepHaJIOB Ha TEXHOJOTHYEC-
CKHMH ITponecc

V-IIK-6 Ymerts:
aHAIM3UPOBATh (QUMUKO- MeXa-
HUYECKUE M TEXHOJOTHICCKHE
CBOICTBa MaTepHaioB

B-IIK-6 Bianetn:

HABBIKAMU pa3padOTKH
TEXHOJOTHIECKHIX

MPOIECCOB, 00ECTIEUNBAIOIIIX
MOJyYeHUE U3AEIHUIN C
3aJlaHHBIMH  (PU3HUKO- MEXaHH-




YCCKHUMU U TCXHOJIOTUYCCKUMHU
CBOWMCTBAMH, U MX MOCIEIYIO-
nieii 06paboTku

Banatm BOCIIHTAHHUS, PCAIN3YEMBIC B PAMKaX 0CBOCHHUA JTUCIUILINHDBI

Hanpasaenue/ | Co3nanue yciaoBuii, | Ucnosb3oBanne BocnuTraresib- | BoBiieuenne B pa3Ho-
ey o0eceyUBaKOIIMX | HOI0 MOTEHHHAJA YYeOHBIX | IVIAHOBYI0 BHeEy4YeOHYIO
AUCHMILINH AesiITeJIbHOCTh
IIpodeccuo- - opmupoBanue Wcnons3zoBanue BocnutarenbHo- | 1.Opranuszanus HayqHO-
HAJIbHOE U MICUXO0JIOTMYECKOU ro NoTeHLraNa JTUCIUILUINH 00- MPAKTUYECKUX KOH(pEpEeH-
TPYA0OBOE BOC- | TOTOBHOCTH K IIpO- IenpoPeCCHOHATHHOTO MOTYJIS IUIA U BCTPEY C BEIYLIMMU
nuTaHue (dbeccuoHanbHOM 8- | IJiA: CHelralucTaMu Npeanpu-
SITEJIBHOCTH TIO 13- - opmupoBaHUS YCTOMYNBOTO SITUH TOPO/JIa U BeTepaHa-
OpanHoOif mpodeccun | uHTEpeca K MpohecCuOHATBLHOM MU aTOMHOU OTpaciH.
(B15) JeSITEIbBHOCTH, TOTPEOHOCTH B 2. Opranu3zaius 1 nmpoBe-
JOCTHXKEHUH Pe3ylibTaTa, MOHU- JICHHE MPEAMETHBIX OJIUM-
MaHUs QYHKIIMOHATBHBIX 0053aH- | MUAJ U y4aCcTHE B KOHKYP-
HOCTeH U 3a71a4 u30paHHOM Mpo- | caX NPOoQPecCHOHATBHOTO
(deccruoHaIbHON NEeSATENbHOCTH, MacTepCTBa.
4yBCTBa MPO(hecCHoHaAIbHOM OT- 3.YyacTue B €XKeroiHbIX
BETCTBEHHOCTH Ye€pe3 BHITIOJIHE- AKIMAX CTYJCHUECKUX
HUE Y4eOHBIX, B TOM YHCIIe MPaK- | CTPOUTEIbHBIX OTPSIOB
TUYECKHX 3a/IaHHM, TPEOYIOIIHNX
CTPOTOro COOMIOACHHUS IPaBUI
TEXHHUKHU 0€3011aCHOCTH U W H-
CTpyKUU# 1o pabote ¢ 060pyao-
BaHHMEM B paMKax JIabOpaTopHOTO
MPAKTUKyMa.
IIpogeccuo- - (popmupoBanue Hcnonp3oBanue BocnutarenbHo- | 1.Opranusanus Hay4Ho-
HAJIbHOE U KYJIbTYpPBI UCCIIEZIO- | T'O MOTEHIIMAaNa JUCIUIUIMH IPO- | MPaKTUYECKUX KOH(pepeH-
TPYAOBOE BOC- | BaTEJIbCKOW U MH)KE- | (PeCCHOHAIBLHOTO MOAYIIS JUIst IIU{A ¥ BCTPEY C BEIYIIUMU
nuTaHue HEpHOH AesITeNnbHO- | (GOPMHUPOBAHUSI HHKEHEPHOTO CrenuaIucTaMu Ipeanpu-

ctu (B16)

MBIIUICHUS] U WHKCHEPHOU KYITh-
TYpHI 32 CUET MPAKTUUYECKUX CTY-
JICHUYECKUX UCCIIEIOBAHUI COBpE-
MEHHBIX TPOU3BOICTBEHHBIX CH-
CTEeM; IPOEKTHOM JEATEILHOCTH
CTYACHTOB I10 pa3paboTKe U OIl-
TUMHU3AIAN TEXHOJIOTHUECKUX CH-
CTEM, CBSI3aHHOH C PELICHUEM pe-
QITBHBIX POU3BOJICTBEHHBIX 3a-
Jlay; IPOXO’KJCHUS Yepe3 pa3Ho-
00pa3HbIe UTPOBBIC, TBOPUECKHE,
¢dectuBanbHbIE POPMBI, TPEOYIO-
e aHaJIN3a CJI0KHOTO 00BEKTA,
MMOCTAaHOBKH OTHOCUTEIHHO HETO
npeoOpa3oBaTeNbHbBIX 33704 JIs
WX ONTHUMAJILHOTO PEIICHHUSL.

ATHN ropojia U BeTepaHa-
MU aTOMHOM oTpaciu.

2. Opranu3zanys u npoBe-
JIeHUE TPEAMETHBIX OJIUM-
nuaj ¥ yaacTue B KOHKYp-
cax npoQecCuOHaIBHOTO
MacTepcTBa.

3.YyacTue B €XKeroIHbIX
aKIUSIX CTYACHYECKUX
CTPOUTENBHBIX OTPSJIOB

CTpyKTypa U coaep:KaHue y4eOHOM IMCHUIINHBI




JlMcuuIuiHa MpenoaaeTcs CTyieHTaM B 3-M u 4-M cemectpax. OO01as Tpy10eMKOCTh AUCHUTUINHBI

COCTaBIISICT 9 3aYETHBIX €AUHUIBI (B 3-M - 4 3aUETHBIX €AUHUIIBI, BO 4-M - 5 3a4eTHBIX ¢IUHMIT), 324 ak.

gaca (B 3-M - 146 gaca, Bo 4-oMm - 178 vaca).

Kanennapublii njian

TpebGoBanusa, mnpepsBiIsieMble K KOH-
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1 2 3 4 5 6 7 8 9 10
3 cemecTp
BxonHoW KOHTpOJIb BK
1 Beenenue. Copnepxkanue kypca. Ilepe- | 23 1 -- 22
4yeHb autepaTypbl. CTpoeHUE U CBOKWCTBA
YHCTBHIX METAJLJIOB. KJI1
1 2 ®da3pl M CTPYKTypa B METAIMYECKHX | 23 1 -- 22 25
criaBax. [lonsitue o dase u cTpykType.
3 [Inactnyeckas medopmarusi, pekpucran- [ 26 2 2 - 22
AM3anysg ¥ MEXaHWYeCKHe CBOMCTBa Me-
TaJIJIOB M CILUIABOB.
4 ®da3pl M CTPYKTypa B MeTaIMuecKux | 24 2 - 22
criaBax. Ctpykrypa cmiiaBoB. Juarpam-
2 MBI (azoBoro paBHoBecus. [IpaBuno das.
[TpaBuIIO OTPE3KOB. KJ12 25
5 [Moctpoenne w HazHaueHwe auarpamm | 26 2 2 - 22
coctosiHusl cmiaBoB. IIpasuiio Kypnako-
Ba.
6 Kenezo u cruaBel Ha ero ocHoBe. Kom- | 24 2 - 22
MOHEHTHI M (a3bl B CHUCTEME KeJe30-
YIIIEPO/I.
Bua npoMeKyTOYHOM aTTeCcTalluu 146 | 10 4 132 30 50
4 cemectp
7 OOmue monoxeHus: TepMuueckord obpa- | 21 1 4 - 16
Oorkn crtanmd. OcuHoBHble Buasl TO.
YcioBust HEOOXOIUMBIE /ISl TIPOTEKAHHS
npouecca TO cranu.
8 XuMHKO-TepMHUYeckas o0paboTka crtamu. | 18 1 2 - 15 KJI3 25
YcioBust HEOOXOAUMBIE JITISI TIPOTEKAHUS
3 npouecca XTO.
9 Tepmomexannueckas obpaborka cramu. | 20 1 - 19
YcioBust HEOOXOIUMBIE JIJIsSI TIPOTEKAHHS
nporecca TMO cranm.
10 | Brnusaue nerupyromux siaemeHToB Ha | 19,5 | 0,5 - 19
CTPYKTYpY, NpOLECCH NMpEeBpalieHus |
texaonorus TO cramm.
11 KoucTpykiinonnsie cramd u  cmtaeel. | 19,5 | 0,5 - 19
TpeboBanus, mnpenpsBisieMble K KOH-
CTPYKIMOHHBIM CTaJISIM
4 12 Cranu ¢ ocoObiMu cBoiicTBamu (kapo- | 21,5 | 0,5 2 - 19
TIPOYHbIE, KAPOCTOHKHUE, KOPPO3HOHHO- K14 25
CTOMKHE, TCIUNIOCTOMKHE).
13 | Unctpymenrtanbuble crtamum W cmasbl | 19,5 | 0,5 - 19




CTPYKIIMOHHBIM CTAJISIM
14 IIBeTHBIC METAIIBI M CIUIABBI. 195 | 0,5 - 19
15 | Hemeramnyeckue MaTepUabl. 195 | 0,5 - 19
CobecenoBanme 110 KOHTPOJIBHON paboTe
Bujx npoMe:XyTOYHOI aTTeCTAMH 178 6 8 164 ) 50
HToro 324 | 16 12 - 296 200

* - COKpalleHHOE HauMEHOBaHUe (POPMBI KOHTPOJIIS
** - cyMMa MakCUMaJlbHbIX 0ajlIoB J10JKHA ObITh paBHa 100 3a ceMecTp, BKIItOUas 3a4eT U (WIM) IK3aMEH

COKpaH_[eHHOG HAanMCHOBAaHHC CbOpM TCKYHICTO KOHTPOJI U aTTCCTAllH Ppa3aCIIOB:

Oo6o3nauenue | [lo1Hoe HaMMeHOBaHHE
KJI KomnokBuym

30 3a4er ¢ OICHKOMI

C) OKk3aMeH

Copep:kanue JIEKIIHOHHOTO Kypca

Beero YuyedHo-
HaumMeHoBaHUe TeMbl, BONPOCHI, H3y4YaeMble HA JeKIHH yacop |MeTOmHUecKoe
o0ecreyeHue
1 2 3
Beenenne. Conepikanue kypca. [lepedenp nurtepatypbl. CTpoeHHE U [1-9]
CBOMCTBA YMCTBIX META/NIOB. MeTa/ulbl U IEPHOIUYECKas CHCTeMa
9JIEMEHTOB. ATOMHO-KPUCTALUIMYECKOE CTpPOeHHE MeTaiioB. OCHOB-
uele Tuibl KP. OcHoBHbIC XapakTepuctuku KP. Buabl HecoBepilieHCTB
KPUCTAIMYECKOTO CTPOCHHS METAJIJIOB, OJUMOP(HU3M aHU30TPOIIHSI.
Makpo - ¥ MEKPOCTPYKTYpa.
®da3bl ¥ CTPYKTypa B METAJUIMYECKUX cIuiaBax. [loHstue o dase u [1-9]
CTpyKType. TBepible pacTBOpHI 3aMelIeHUS U BHEIPEHUSA. XUMHUYe-
ckre coenwHeHHs. Mexanudeckue cmecu. CTpykTypa cruiaBoB. Jlua- 1
rpaMMebl azoBoro paBHoBecus. [IpaBuio a3 u mpaBUIIO OTPE3KOB.
[Tnactrueckas aedopmarus, peKpUCTALTU3AIMSA W MEXaHHYECKHE [1-9]
CBOIICTBa METAJJIOB U CIUIABOB. YTpyras W IjacTuyeckas aedopma- 2
s, CTpoeHue TUTacTUYeCKH JTe(OpMUPOBAHHBIX METAJUIOB M CILIa-
BOB.
da3pl ¥ CTPYKTypa B METAUIMYECKHX ciiiaBax. CTPyKTypa CIUIaBOB. [1-9]
Junarpammsl azoBoro paBHoBecus. [IpaBumno das. [IpaBuio orpeskos. 2
[TocTpoeHue u Ha3HAUYEHHE AUArpaMM COCTOSIHUS CIUIaBoB. Jlmarpam- [1-9]
MBI CIUIAaBOB OOpa3yIONIMX HEOTPAaHUYCHHBIC TBEPIbIC PACTBOPHI,
OTpaHWYEHHBIC TBEPAbIE PACTBOPHI. JlMarpamMMmbl COCTOSIHUS CIIJIABOB, 2
KOMITOHEHTHI KOTOPBIX UMEIOT OJUMOP(HEIC PEBPAICHUSI.
Kene3o u cruiaBel Ha ero ocHoBe. KoMmoHeHTHI U (a3sl B CUCTEME [1-9]
XKele30-yriieposi: GeppuT, ayCTCHHT, IIEMEHTHT, Xuakas (asza. Mexa-
HUYECKHE CMECH: TEpJHT, JeeOypuT: 3BTEKTHKA, dBTeKToui. Kpu- 2
CTAJTU3aINsl CIUTABOB JKeJIe30-TeMeHTHT. Da3oBbIe W CTPYKTYpPHBIC
M3MEHEHHUS B CILIaBaX JKeJIe30-I[EMECHTHUT.
O6mme nonoxenuss TO cramu. OcHoBHBIe Buabl TO. da3zoBeie mpe- [1-9]
BpallleHus B cruiaBax >kenesza. [IpeBpaiienue QeppuTHO-KapOUIHOIM
CTPYKTYphl B ayCTEHUT NpH Harpepe. /[narpamma M30TEpPMUYIECKOTO 1
pacmajia ayCTeHHUTa.
XUMHUKO-TepMHUUecKas 00paboTka craiau. Y clIoBUs HEOOXOAUMBIC IS 1 [1-9]
nporekanus npouecca XTO. LlemeHTarus cTaqbHbIX W3/1EUNA: HA3HA-
YeHue, CocoObl, pexxumbl. TO mocie eMeHTaIuu.




TepmomMexanudeckass 00pabOTKa cTaid. YCIOBUS HEOOXOIUMBIE JUIS [1-9]

MIPOTEKAHUS MTPOIIecca TEPMOMEXAHNIECKON 00pabOTKH CTalIH. 1

BnusiHue nerupyromumx 3J1eMEHTOB Ha CTPYKTYPY, MPOILECCH MpeBpa- [1-9]
IICHUST ¥ TEXHOJOTHUIO TepMUYECKOH 00paboTku ctanu. [IpudamHbI 0,5

BBeZieHUs. OOpa3oBaHue M MpeBpallleHHe ayCTEHUTa B JIETUPOBAHHOM

CTaJu.

KoHCTpyKIIMOHHBIE CTalli M CIUIaBbl. 1peOoBaHUs, MPeIbIBIIEMbIC K 0,5 [1-9]

KOHCTPYKLIMOHHBIM CTaJsIM. BiusiHMe Jerupyroummx >3J1€MEHTOB Ha
CTPYKTYPY ¥ MEXaHHUYECKHE CBOMCTBA. BbIOOp Mapku ctanu i usje-
JUH OIpEJesIeHHOI0 HAa3HAYEHUs B 3aBUCHUMOCTU OT YCJIOBUH Harpy-
YKEHUS U CEUCHMUSI.

Cranu ¢ 0coObIMH CBOMCTBaMH (3KapONPOYHBIE, )KApPOCTOMKHE, KOPPO- 0,5 [1-9]
3MOHHO-CTOMKHUE, TEMJIOCTONKHE).

NHcTpyMeHTaIBHBIC CTANIM U CIUIaBBL. T peOoBaHUs, IPEABIBISIEMbIC K 0,5 [1-9]
KOHCTPYKIIMOHHBIM CTJISIM

I{BeTHBIC METAILIBI M CILIABEI. 0,5 [1-9]
Hemerannnueckue MaTepuasibl. 0,5 [1-9]

HepequL NMPAKTHICCKUX 3aHATHH He NpeaAyCMOTPECHDbI y‘leﬁHI)IM IJIAaHOM

IlepeyeHb 1a00paTOPHBIX PadOT

Yu4eOHo-
HaumeHoBaHue TeMbl, J1a00PATOPHOIO 3aHATHS. Bceero
Bonpocsl, oTpadaTbiBaeMble HA J1Aa00PATOPHBIX 3AHATUIX 4acoB METOIITHECItoe
obecneyeHue
1 2 3
3 cemecTp
OnpezneneHye TBEPJOCTH MaTEPUAIIOB. 4 [9]
3aBUCHMOCTh MEXaHUYECKUX CBOMCTB UyT'yHa OT CTPYKTYPBHI. 4 [12]
4 cemecTp
Bnusiaue yriieposa Ha CTPYKTYPY U CBOMCTBA CTalIH. 2 [13]
Tepmuueckast 00paboTKa YriepoAUCTBIX CTaJIeH. 2 [10]
Merannorpadgudyeckuii MeTOJl HCCIEIOBAaHUS METAUIOB U 4 [8]
CIIABOB.
3agaHus I CAMOCTOATEILHOM PadoThI CTY/ICHTOB
Bomnpocs! 1J1s1 CaMOCTOATEIBHOI0 H3y4YeHUs Bcero yacos Y4ebdHo-
MeToAnYecKoe
ob0ecrieyeHue
1 2 3
[Tponiecc kpucrammmzanuu. [InaBnenue meramioB. MexaHuszm 22 [1-9]

Kpuctaynusauuu. JlenaputHas crpykrypa. IIponeccsl 3apox-
JEHUS U pocTa KpUCTAJLUIOB. BiusHME mpumMecell U HECOBEp-
IIEHCTB Ha TMpolecc KpucTau3auuioo. MoaudunupoBaHue.
CrpoeHre METAIIIMYECKOT0 CIIUTKA.

JluarpaMMbl COCTOSIHMSL CIUTaBOB OOpPAa3yIOIIMX XMMHUYECKHE 22 [1-9]
coenuHeHus. [Iponecchl mpoTekaroniye Npu KpUCTaLUIN3alHHU.
Kputnyeckue TOUKM AuarpamMm cocTosiHUsA. JIMHMSA JUKBHIYC,
comuayc. llpenenbHas pacTBopuMOCTb. OBTEKTHKA. Kpusbie
OXJIAXKJEHUS YMCTHIX METAJUIOB. 3aBUCHUMOCTh CBOMCTB CIUIa-
BOB OT UX CTPOEHUS U XUMHUYECKOTO COCTABA.

Hakien, Bo3Bpart, pekpucrajnusanus. XoJoaHas, ropsyas ze- 22 [1-9]
dopmanuu. OOmas XapakTepUCTHKAa MEXaHUYECKUX CBOWCTB

METAJIIIOB.

ITonaTie O nMarpaMMax COCTOSIHUS TPOMHBIX cIuiaBoB. Ilpe- 44 [1-9]

BpallleHusi B TPOMHBIX ciuiaBax. Paspymenue metamuos. Hop-




MaJbHbIC, KacaTelIbHbIe HaNpsDKeHUsS. PacTaruBaromme u Cxu-
Maromue HanpspkeHus. CBEpXIIaCTUIHOCTh METAJIJIOB U CILIa-
BOB: CTPYKTypHas, CyOKpUTHUYecKasi. XPYIKOe U BSI3KOE pas-
pymieHue. TpaHCKPUCTAUNIMYECKOS M HHTEPKPUCTALINYCCKOE
paspyuieHue. Xpynkuil U BA3KUI W3JIOMblL. BriusHue HarpeBa
Ha CTPYKTYpPy M CBOMCTBa JAe(OpPMHPOBAHHOTO MeTaya. Me-
XaHUYECKHUE CBOWMCTBA, OINpEACNIIeMbIe MTPU JUHAMUYCCKUX HC-
MBITAaHUSAX. MeXaHNYeCKUue CBOMCTBA IIPH NIEPEMEHHBIX Harpy3-
KaX M3HAIIMBaHWE MeTayuloB. M3HOcocTolKOCTh. Buabl n3Ha-
muBaHui. [lyTH TOBBIIEHHS TPOYHOCTH METAIIOB. Bujibl
YIIPOYHEHUH.

Kraccudukanus criaBoB: ctayib M 4yryH. BiusiHue yriiepona u
MOCTOSTHHBIX (TEXHOJIOIMYECKUX ) IPUMECEei Ha CBOMCTBA CTAaJIH.
Uyryn. Knaccudukanus ayryHoB 1o ¢popme BKIOUYCHHUH Tpadu-
Ta ¥ CTPOCHUIO METATMUECKOH OCHOBHL. CBOICTBA M MapKH-
POBKa CEepbIX YYI'YHOB. BBICOKONPOYHBINA U KOBKHE UYTYHBI, UX
COCTaB, CBOICTBa, MapKUpoBKa. [I[puMeHEHHE YyTYHOB.

22

[1-9]

Hopmanuzanus cranu. 3akanka ctanu. Oxjaxparomue cpeaa
JUIS 3aKaJIKK: BUbI, BOJAHBIC PAcTBOPBI, Macja, pacIljlaBbl CO-
JeH, menoueld U MeTaiuioB. [IpokannBaeMoCTh M 3aKajauBae-
MOCTh CTaiH. CBA3b MEXAY NPOKAIMBAEMOCTBIO U KpUTHYE-
CKOW CKOPOCTBIO 3aKaJIKH, KpUTHUCCKUM TUaMETP.
Pa3HoBuHOCTH CIOCOOOB  3aKajKW: IMPEPHIBHCTAs 3aKajka,
3aKaJika ¢ CaMOOTITYCKOM, CTyIeH4YaTas 3aKalika, H30TepMuye-
ckas 3akasnka. OOpaboTka cTanmm Xo0JIoJoM. Bo3HHMKHOBEHHE
BHYTPEHHUX HampsDkeHud. 3akanmounble aedextsl OTmyck:
HU3KOTEMIIEPATypPHBIH, CpeHETeMIIepaTyPHbIN, BEICOKOTEMIIE-
patypHbIi. [loBepXHOCTHAS 3aKalIKa.

16

[1-9]

XUMHKO-TepMHUYEcKass 00paboTKa cTaiu. YClIoBUS HEOOXOIu-
Mbl€ Ul NMPOTEKAaHUs Ipolecca XUMHUKO-TEPMUYECKOH o0pa-
6otku. HutpouemenTanus. A30TUpOBaHNE CTAIbHBIX M3JEIHMH,
Ha3HaueHue U pekumbl. CBOICTBA a30TUPOBAHHBIX H3AEIHM.
[MnanupoBanue, bopupoBanue. Cunnuuposanue. CyIIHOCTb
npoueccoB. TeMnepaTypHbIE YCIOBHS M HACBIILAIOLIUE CPEBI.
Juddy3noHHoe HachIIEeHHE MeTalllaMH; XpPOMUPOBAaHUE, aJTH-
tupoBaHue. [loBepxHocTHOE ynpouHeHHe. CriocoObl ynpoyHe-
Hus. Haxien. MI3smMeHeHNe SKCIUTyaTallMOHHBIX XapaKTEPUCTHK
nocie Hakiena. TepmomexaHnueckasi 00paboTKa CTaH.

34

[1-9]

BausiHue nerupyromux 3J1eMEHTOB Ha KHHETHUKY M XapakTep
MU30TEPMHUUYECKOTO IPEBPALICHUS] ayCTEHUTa B IEPIUTHOM,
IPOMEXYTOUHOW M MapTEHCUTHBIX oOnactsax. Knaccudukanums
JIETUPOBAHHOM CTaJIM 110 PABHOBECHOW CTPYKTYPE, IO CTPYKTY-
pe Iocie OXJaXJIEHUs Ha BO3J1yXe, IO COCTaBy, IO Ha3Haye-
HUI0. MapKHpoBKa JIETMPOBAHHOM CTaIN

19

[1-9]

CrpoutenbHble HU3KOJIETMPOBAHHbBIE CTaIU. ApMaTypHbIE CTalIH.
KOHCTpYKIIMOHHBIE LIEMEHTYEMBIE JIETHPOBAHHBIE CTAIH. YIIyd-
I1aeMble JIETUPOBAaHHbIE CTaji. BpiOOp ymydiiaemoil cranu B 3a-
BUCHMOCTHU OT YCJIOBUI Harpy>keHus, TpeOyeMoill MpOoYHOCTU U
ceueHus uzzaenuil. Peccopno-npyxunneie cramu. Knaccudukarys
PECCOPHO-TIPY>KMHHOM CTaJli 10 YPOBHIO INPOYHOCTH. ABTOMAT-
Hble cTany. [1]apuKOnOIIMITHUKOBBIE CTAJIM.

38

[1-9]

WNHCcTpyMeHTambHBIE CTAdM U CIUIaBbL. TpeOoBaHuUs, MPEIbsIB-
JIEMBIC K KOHCTPYKIHWOHHBIM CTaJIsIM. anepozmcn,le HH-
CTPYMEHTAJIbHbIE CTand. Hu3KoIerupoBaHHbIE HMHCTPYMEH-
TaJIbHbIE CTAIN. BBICTpOpEKyIME CTaIH.

19

[1-9]

IIBeTHBIC MeETalIBI M CIIABBl. AJIOMHHUM M €r0 CILIABBI.
Marnuii u ero cmiiaBsl. Mens 1 ee CIIaBbl. THTAaH M €To CIjIa-
BEI.

19

[1-9]

Hemerammdeckne maTepuansl.

19

[1-9]




PacueTHo-rpaduueckasi padbora He MpexyCMOTPEHAa Y4eOHBIM IJIAHOM
KypcoBasi paGora He npeaycMOTPeHA y4eOHbIM MJIAHOM
KypcoBoii poeKkT He MpeyCMOTPEeH Y4eOHBIM IJIAHOM

Oo0pa3oBaTe/ibHbIE TEXHOJIOTUI
Peanmauﬂﬂ OCBOCHUA ,Z[aHHOfI JUCIHUITIINHBI o0ecrieunBaeTcs JOCTYIIOM KaKI0ro o6yqa}01ueroc;1 K

0a3aM JTaHHBIX U OMOIMOTEYHBIM (POHIaM, POPMHUPYEMBIM IO TTOJTHOMY MEPEUHIO AUCITUIUIHH (MOIYIICH )
OCHOBHOM 0Opa3oBarenbHON nporpamMmmbl. B BUTH neficTByeT KOMIbIOTEpHBIE KJIACChl, B KOTOPBIX IPO-
BOJSITCS 3aHATHUS M0 PA3IMYHBIM JUCIUIUIMHAM HarpaBiieHus «MallnHOCTpOeHHE», B TOM YHCIIe U KIlac-
CBI 00€CIIeUeHBI IOCTYIIOM K ceT VHTEpHEeT [Isl CaMOCTOSITeNIbHOM OJTOTOBKU cTyneHToB. Ha xadenpe
MMEETCSl KOMIBIOTEPHI ¢ BO3MOXHOCTBIO PabOThI B CIEIMATBHBIX MPOrpaMMax M JOCTYIa K COBPEMEH-
HBIM TIPO(ECCHOHATBHBIM 0a3aM JTaHHBIX, HH()OPMAIMOHHBIM CIIPABOYHBIM U MOWCKOBBIM CHCTEMaM, K
TaKMM Kak 0a3a TaHHBIX EPUOANYSCKUX M3TaHHA.

[IpoBoasTCS HHTEPAKTUBHBIE YAChl B TEUEHUU yU4eOHOW Harpy3Ku 1o AaHHOU aucuurinHe. /s at-
TecTaly 00y4JarouuXxcs, UMEIOTCs 6a3bl OIIEHOYHBIX CPEJCTB MO AUCLUHUIUIMHE, B COOTBETCTBHH C YTBEP-
KJICHHBIMH y4eOHBIM IJIAHOM M paldoueil MporpamMMmoi, BKJIIOYAIOLIUME CPENICTBA MOATATHOTO KOHTPOJIS
(dbopMUpOBaHHST KOMIIETEHIIUI (TEKYIIHI KOHTPOJb YCIIEBAEMOCTH M IPOMEKYTOYHAsl aTTecTalus),
BKJTIOYAFOIIIME: BOIPOCH IS CAMOIIPOBEPKH, BOIIPOCHI M 3aJaHMsI Ui CAMOCTOSITEIIbHON paboThl, pede-
paThl WM JOKJIAJIBI IO TEMaM, BOIPOCHI K 3K3aMEHY, TECTHI JJII KOHTPOJIS 3HAHHH.

DoH/ OLIECHOYHBIX CPEICTB
®DoH/T OLICHOYHBIX CPEJCTB MO NUCIMIUIMHE 00ECIIEYUBAET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX pe-

3yAbTaTOB 00y4eHUs (KOMIETEHIIMH U X WHIMKATOPOB) IMOCPEICTBOM MEPOIPHUATHH TEKYILETO, pyOeK-
HOTO U MPOMEXYTOYHOI'0 KOHTPOJISI [0 TUCIUIUIMHE.

CBs13b MeXy (popMUPYEMBIMU KOMIETEHIMAMU U (JOPMAMU KOHTPOJISL UX OCBOEHHUS MpE/ICTaBIIe-
Ha B cieaymoueil Tabnure:

HaunmenoBanue
Ne | HaummenoBanue koHTposnupyembix | Koa u HauMeHOBaHME MHIMKATO- OLEHOUHOrO Cpet
n/m pasnenoB (Tembl) pa JOCTUKEHHS KOMIIETEHIIHI . p
1 cemecTp

Bx0/1HOI KOHTPOJIb

BOHpOCH BXOJHOTI'O

1 Bxo1HOM KOHTPOJIb KOHTpPOJIS (MTMChMEH-
HO)
ATTecTanus pa3JenaoB, TEKYIUN KOHTPOJIb YCIIEBAEMOCTH
2 Paznen 1 3-11K-4, V-I1K-4, B-I1K-4,
CtpyKTypbl U a3bl MeTaInye- 3-1IK-5, V-IIK-5, B-IIK-5,
CKHX CILJIaBOB 3-I1K-6, V-IIK-6, B-I1K-6, Konnoksuym 1

3-OTIK-6, Y-OITK-6, B-OTIK-6, | (TeEMeH)

3-OI1K-12, V-OIIK-12, B-OIIK-14

3 Pasnen 2 3-I1K-4, V-I1K-4, Konnoksuywm 2
JlnarpaMMbl COCTOSIHHS CIIJIABOB U B-TIK-4, 3-TIK-5, V-IIK-5, (TMCHEMEHHO)
OCHOBBI TEPMHUECKOI 00pabOTKH B-IIK-5, 3-I1K-6, V-IIK-6,

B-IIK-6, 3-OIIK-6, Y-OIIK-6,
B-OIIK-6, 3-OIlK-12, Y-OIIK-12,
B-OI1K-12

[TpomerxyTouHas arTecTanus




4 3auer ¢ OLEHKOH 3-11K-4, Y-IIK-4, B-11K-4, Bomnpocs! k 3auetry
3-I1K-5, V-IIK-5, B-IIK-5, (yctHo)
3-T11K-6, Y-IIK-6, B-IIK-6,
3-0OIIK-6, Y-OIIK-6, B-OIIK-6,
3-0OI1K-12, YV-OIIK-12, B-OIIK-17
2 cemecTp

ATtTtecranus pasaciion, TCKYI_HI/Iﬁ KOHTPOJIb YCIIEBAECMOCTH

5 Pasnen 3 3-11K-4, V-IIK-4, B-I1K-4, Komnoxksuywm 2
JlerupoBaHHbIE CTANIM U CIUIABBI, UX 3-1IK-5, V-IIK-5, B-TIK-5, (TMCHMEHHO)
MIPUMEHCHHE 3-I1K-6, V-IIK-6, B-I1IK-6,

3-OI1K-6, Y-OIIK-6, B-OIIK-6,
3-0OI1K-12, Y-OIIK-12, B-OITK-12
6 Pasnen 4 3-11K-4, YV-IIK-4, B-I1K-4, Konnoxksuym 2
Hemeramnuueckue maTepuanbl 3-11K-5, V-IIK-5, B-TIK-5, (TMCbMEHHO)

3-11K-6, Y-I1K-6, B-ITK-6,

3-OI1K-6, Y-OIIK-6, B-OIIK-6,
OIIK-12, Y-OIIK-12, B-OIIK-12
[IpomexxyTouHas arrectauus

7 DKk3aMeH Bormpocs! k 3k3aMeRy
(TMCHMEHHO)
OneHoYHbIE CpeICTBA JUIsl BXOJHOTO KOHTPOJIS MPEACTABISAIOT COO0M BOIPOCHI, KOTOPBIE 3a4al0TCs

CTy/IeHTaM B NMHUCbMEHHOH ¢opme. Llenbro BXOAHOrO KOHTPOJIS SIBJSIETCS OLIEHMBAaHHE YPOBHs chopMu-
POBAaHHOCTH y OOYUaIOIIMXCSl OCHOBHBIX 3HaHUI yMEHUI W HAaBBIKOB 10 JUCLUIUIMHE «MarepuaioBese-
Hue». Bpems BbIoOIHEHHS BXOJHOTO KOHTpOuIs — 30 MUH.

B kauecTBe OLIEHOYHOIO CPEJCTBA TEKYIIErO KOHTPOJI MCIOJIb3YIOTCS YCTHBIM M HMHCbMEHHBIN
OIIpOC, TECTUPOBAHHUE.

B kauecTBe OIIEHOYHOTO CPEJCTBA ATTECTAIMM pa3jiesia UCHOIb3YITCs TecThl. KolmokBuyMm — cpen-
CTBO KOHTPOJIS YCBOEHHS yueOHOr0 MaTepuana pasjesna JUCIMILUIMHBL, OpraHu30BaHHOE Kak yueOHoe 3a-
HATHE B BUJE MMCbMEHHOr0 oTBeTa. BpeMs mpoBeneHus KoJokBuyma — 90 MuH.

Jlig mpOMeXyTOUHOM aTTecTallMy MpelyCMOTPEHbI BOMPOCH! JIsl 3a4eTa U 3K3aMeHa. 3aueT (9K3a-
MEH) 10 TUCHHIUIMHE CIYXHT JUIS OLICHKH Pa0OThI CTY/CHTA B TEUCHHE CEMECTpa M MPU3BaH BBIIBUTH
YPOBEHB, NMPOYHOCTh M CHUCTEMATHYHOCTH IOJYYEHHBIX MM TEOPETHUYECKMX M INPAKTHUYECKHUX 3HAHWH,
pUOOPETEHUST HABBIKOB CaMOCTOSATENbHON paboThl, pa3BUTUS TBOPUECKOTO MBILUIEHUS, YMEHUE CHUHTE-
3MpOBaTh MOJIyYeHHbIE 3HAHUS. 3a4eT MPOBOAMUTCSA B YCTHOU Qopme, a 3K3aMeH NPOBOJUTCSA B MUCHMEH-
HoM (hopMe. 3aueT (9K3aMeH) MO3BOJIAET MPOKOHTPOIHUPOBATH CTENCHD (DOPCUPOBAHHOCTH y 00 YUYAIOIIHX-
cs1 HeOOXOIMMBIX 3HAHUM, YMEHHUI U HAaBBIKOB, XapaKTEPU3YIOIIMX 3Talbl POPMUPOBAHUS KOMIIETEHITHH.
K 3auery (3K3aMeHy) IOMYCKAIOTCs 00yYaroMecs], BbIMOIHUBIINE He MeHee 80% 3amay, ¥ mpome/me
BCE KOJJIOKBUYMBI.

ITo utoram oOyueHHs B OTHOM CEMECTPE BBICTABIISETCA 3a4eT C OLEHKOMU, a B IPYTrOM K3aMeH.

IlepeyeHb BONIPOCOB BXOAHOI0 KOHTPOJIS:

1. Yem amop¢HBIe TBEpABIE TEIa OTIMYAIOTCS OT KPUCTAJUIMYECKUX TBEPABIX TeN?

[TpuBenute npuMepbl aMOP(HBIX TEN.

2. B xakoM arperaTHOM COCTOSIHUM MOTYT HaXOJUTCS BEIECTB?

3. Ilepeunciure cBOKWCTBA METAIIIIOB.

4. Ilepeuncnure CBOMCTBA HEMETAIIIOB.

5. Kakue Tunsl KpUCTaNTMYECKUX PELIeTOK Bbl 3HaeTe?

Ilepeyens BOnpocoB K pazaedy 1:

1.Kakue cryiaBbl Ha3bIBalOTCS CTASIMU?

2. Kakue meTasuibl Ha3pIBatOTCsl YEPHBIMU ?



3. Kakue MeTamibl Ha3bIBAIOTCS IIBETHHIMU?

4. Kakue MeTauIbl OTHOCSITCS K JIETKUM?

5. Kakne MeTayljIbl OTHOCSTCS K JIETKOIUIaBKUM?

6. Kakue meramibl OTHOCATCA K TYTOIUIaBKUM?

7. Yto Ha3bIBaeTCA NMPEIETbHON paCTBOPUMOCTHIO B CIIJIaBax?

8. Uto Ha3pIBaeTCs CIiaBom?

9. Uto Ha3pIBaeTCSI KOMIIOHEHTOM CIlIaBa?

10. Yro HazpiBaercs (a3oii cruraBa?

11. Ilepeuncnure BO3MOKHBIE ()a3bl B METAIUTMYECKUX CIUIaBaX.

12. OnumuTe cocTaB, CTPYKTYPY U CBOKWCTBA MEPIIUTA.

13. Onuiure cocTaB, CTPYKTYPY U CBOMCTBA LIEMEHTHTA.

14. Onmmure coctas, CTPYKTYPY U CBOWMCTBa (heppura.

15. OnumuTe cocTaB, CTPYKTYPY U CBOWCTBA Jie1e0ypuTa.

Ilepeuens BOpocoB k pa3jaeny 2:

1. Uto Ha3bIBaeTCsl UarpaMMOi COCTOSHUSA?

2. Yto no3BoJsieT YCTAHOBUTD JUarpaMma COCTOSIHUSA?

3.B Kakux oCsAX CTPOUTCS qUarpaMma COCTOSHUS?

4.Yto HazbpIBaeTCsl TepMHuueckoit oopadotkoit (TO)?

5.YTto Ha3bIBAETCS OTIKUIOM?

6. UTto Ha3bIBaCTCSI HOpMAIU3AIIUCH? \

7. UTo Ha3bIBaCTCs 3aKAIKOM?

8. UTo Ha3bIBaE€TCS OTIYCKOM CTaJIH?

9. Uto Ha3bIBa€TCS CTAPEHUEM CTajIu?

10. Tlepnurt, ero cTpykTypa u yclioBusi 00pa3oBaHUsl.

11. Copbur, ero CTpykTypa 1 ycioBUs 00pa3oBaHUsI.

12. TpoOCTHT, €T0 CTPYKTYpa U YCIOBUsI 00pa30BaHUsI.

13. beitHuT, €ro CTpyKTypa U yCIOBUSI 00pa30BaHUS.

14. Tlpu KakuX yCJIOBUSIX MPOUCXOIUT MAPTECHCUTHOE MIPEBPAILICHHE CTATN?

15. OnummuTe cocTaB, CTPYKTYpPY M CBOMCTBA MapTEHCHUTA.

Ilepeyens BONPOCOB K pa3aeny 3:

1. Kakue ctanmu oOTHOCATCS K Hu3KonerupoBaHHbIM? ['me ux mnpumensitor? Kaxkue cymre-
CTBYIOT METO/Ibl UX YIIPOUHEHHUS?

2. Kakum TpeboBaHUs TOMKHA OTBEYATH CTAIb I XOJIOIHOM MITAMIIOBKH?

3. Kakue TtpeOoBaHus mpenbsaBIsAioTCs K aBTomatHoll cranmu? Kakum o0Opazom oHHM o0ec-
MIeYNBAIOTCS?

4. Ha3zoBUTE OCHOBHOE OTJIMYHME CTPOUTEIBHBIX CTAJICH OT MAIIMHOCTPOUTEIIbHBIX.

5. Kakue cranmm oTHOcATCS K HU3KoyriepoaucteiM? ['ne mx mnpumenswoor? Kakwe cynie-
CTBYIOT METO/IbI UX YIIPOUHEHHUSI?

6. HazoBute mapku cranu Juis nemMeHTanuu. KakoBa UX pojb B IEMEHTYEMBIX CTallsiX THUTaHa, Ba-
Hagusg, HI0OHUA U azora?

7. YKaxuTe MeTalIoBeAUYeCKHe MyTH YIydIIeHUs] 00padaThIBAEMOCTH PE3aHUEM.

8. Kakum TpeGoBaHUs JOIKHBI OTBEYATH YIIydIllaeMble CTan?

9. Kakyro Tepmuueckyto o60paborky mnpoxoasar cramu 40X, 40XH u 10XT'C nns obecne-
YEHUS BBICOKON KOHCTPYKTUBHOM IIPOYHOCTH?

10. Crans 40XH nmoaseprayta otmycky mpu 500 u 600 C, B kakoMm cirydae OynyT OoJiee BbICOKas
MPOYHOCTH U TUTACTHYHOCTH?



11. Kakue TpeOoBaHUs NPENBABIAIOTCSA K CTAJIM Ul U3TOTOBJICHUS MoAMMIHUKOB? Kakue npume-
HSIOTCS CTaJIM, U KAKOB METOJ MX YIIPOUYHEHUs?

12. HazoBHUTE OCHOBHBIE IPEUMYILECTBA U HENOCTATKU MEPTEHCUTHOCTaperomux craiei. Kakosa
00J1aCTh X PUMEHEHUS?

13. Kakue u3 nerupyromux 31eMeHToB Hanbosee 3(pPEeKTUBHO yIPOUYHSIIOT MapTEHCUT NPHU CTape-
Huu?

14. Kakue TpeOGoBaHUS MPEABIBISIOTCS K IPYKUHHBIM cTaisiM? [lpuBenute Mapku NMpY>KHHHBIX
CTaJIeH.

15. Kakas pekoMeHiyeTcsi Al OTIMBOK paOOTaIOUIMX B YCIOBUAX YAApHO-aOpa3uBHOIO M3HAIIM-
BaHUs (3yObs KOBIIEH, I'yCEHUIIbI SKCKaBaTOPOB)?

Ilepedyennb BoNpocoB Kk pasaeny 4:

1. TonsiTHE O HEMETANIMYSCKUX MaTepHalax.

2. Knaccudukanus moimumepos (110 cocTaBy, mo GopMe MOJIeKYJ, 1Mo (ha30BOMY COCTOSIHUIO, 110 OT-
HOIIICHHIO K HArPERY).

Oco0eHHOCTH CBOMCTB MOJIMMEPHBIX MaTepHUaaoB (OPUEHTAIIMOHHOE YIPOUYHEHUE, pPellaKCallluoH-
HBIE CBOWMCTBA, CTAPEHHUE MOJMMEPOB, PaAUAKCAIIMOHHAS CTOHKOCTD, aJIT€3HH ).

IIpu 3a04Hoil popMe 00yueHHs] B Ka4eCTBEe OLICHOYHOI'0 CPeIACTBA ATTECTALMU

pa3ieia HCNOJb3yeTcs TAK:Ke KOHTPOJIbHAs padoTa.

KonTponbHast padota — cpefcTBO IPOBEPKU YMEHUN NPUMEHATH NOJyYEHHbIE 3HAHUS AJIsl BBINOJI-
HEHMs 33/1aHUil 0 TeMe WM pa3felly. BoInonHseTcs 1o HHAMBUAYAIbHOMY 3a/1aHUI0, IIPEACTABICHHOMY
B METOAMYECKUX yKa3zaHUsX [17] nis BbIIOSHEHUS] KOHTPOJIbHBIX padoT Mo AUCUMILIMHE «Marepuaiiose-

JCHUE».
BOITPOCHI KOHTPOJIBHOI'O 3ATAHUSA Ne 1

Bapuanr 1

1. Onummre GU3NYECKYIO CYITHOCTh MPOIEcca KPUCTAILTU3AINH.

2. BoluepTuTe AMarpaMMy COCTOSIHUSI CHUCTEMBbl BUCMYT — cypbMa. Omnuiiure B3auMOJEHCTBHE
KOMIIOHEHTOB B JKMJIKOM M TBEPAOM COCTOSHMSX, YKAKHUTE CTPYKTYpPHBIE COCTAaBISIOLIME BO BCEX
00JIacTsX JUarpaMMbl COCTOSIHUS U OOBSCHUTE XapaKTep U3MEHEHMsI CBOMCTB CIUIAaBOB B JAHHOM CHCTEME
¢ nomo1bto npasui Kypnakosa (puc.1).
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Puc. 1. luarpamma cocTosiHust BECMYT — cypbMa (Bi — Sb)
3. Kakoit Bu1 HanpspKeHUH TPUBOIUT K BA3KOMY paspylieHuto myteM cpesa? OObICHUTE MPUPOAY
paspyuieHus.
4. BpraepTuTe AMarpaMMmy COCTOSIHHUSI JKele30 — KapOua jKele3a, YKaXUTe CTPYKTYpHBIE
COCTaBJISIONIME BO BCEX OONACTAX JAMAarpaMMbl, ONMUIINTE MPEBPAIICHUs M TOCTPOUTE KPUBYIO
oxJlaxaeHus: B mHTEepBase Ttemrepatyp oT 1600 mo 0°C (¢ mpumeHeHueM mpaBwia ¢as) s CIIaBa,



conepsxamiero 2,6%C. Jlns 3agaHHOrO CIUIaBa OIpeNeNUTe MPOLEHTHOE CoJepKaHue yriepoaa B (azax
pu teMmeparype 1000°C.

5. BerueptuTe qMarpaMMy M30TEPMUYECKOrO IPEBPAILICHNS ayCTEHUTA Il CTAIM Y8, HAaHECUTE Ha Hee
KPUBYIO PEKMMa TEpMUUECKOH 00paboTku, obecnieunBaromieii nomydenue tBepaocty HRC60 — 63. Ykaxwure,
KaK 3TOT PEXXUM Ha3bIBAETCs, OMUILMTE CYIIHOCTb IIPEBPAILEHHUI U KaKasi CTPYKTYpa MOJIy4aeTcsi IPU STOM.

Bapuanr 2

1. Onuiure CTpOEHUE U OCHOBHBIE XapaKTEPUCTUKU KPUCTAJUIMYECKOM peleTKH MarHus (apamerpsl,
KOOPAMHALMOHHOE YUCJIIO, INIOTHOCTh YIIAKOBKH).

2. BbluepTuTe auarpaMMy COCTOSIHUSL CUCTEMbI CBUHELl — cypbMa. Onuumre B3aMMOAEHCTBUE
KOMIIOHEHTOB B JKHJKOM U TBEPAOM COCTOSIHHSIX, YKQKUTE CTPYKTYpPHBIE COCTaBJISIOIIME BO BCEX
00JIacTsIX JUarpaMMbl COCTOSIHUA U OOBSCHUTE  XapakTep M3MEHEHHs CBOWCTB B JAaHHOW CHUCTEME C

nomo1nbo npasui Kypuakosa (puc. 2).
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Puc. 2. Jlnarpamma cocrostausi cBunell — cypbma (Pb — Sh)
3. Kak u3MeHsI0TCS MEXaHUYEeCKUE U IPyTUe CBOICTBA NpU HarpeBe HakJIEMaHHOTO MeTaia?
4. BerueptuTe AMarpaMMy COCTOSIHHUS JKelle30 — KapOHuja jKene3a, YKaXHUTe CTPYKTypHbIE

COCTABIISIIOLIME BO BCEX O00JAcTAX JUarpaMMbl, ONMUIIMTE TPEBPALICHUS U TOCTPOUTE KPUBYIO
HarpeBaHus B MHTepBasie Temmeparyp oT 0 no 1600°C (¢ mpuMeHeHMeM mpaBuia ¢a3) Ais CIUIaBa,
cogepaxamiero 3,3%C. Jlns 3agaHHOrO CIUIaBa OINpeNeuTe MPOLIEHTHOE CoJepkKaHue yriiepoaa B (azax
TP KOMHATHOM TeMIIEpAType.

.5. C nOMOIIIBIO AUarpaMMbl COCTOSTHUS JKeJe30 — KapOuJI JKele3a ONpeeIuTe TeMIIEpaTypy HOJIHOTO
U HEMNOJHOTO OTKUra U HopMaimm3aimu uig crand 20. OxapakTrepusyte 3TH peXUMbl TEPMUYECKOU
00pabOTKM M MPUBEAUTE KPAaTKOE  ONHCAHWE MHUKPOCTPYKTYpPhl U CBOWCTB CTaM IOCIE KaXJOro BUIa

00pabOTKH.
Bapuanr 3
1. TToctpoiiTe ¢ npruMeHeHHeM MpaBuiia ¢pa3 KpUBYIO HATPEBAHUS JUIs A TFOMUHUS.
2. BbluepruTe auMarpaMMmy COCTOSIHUSI CHCTEMBI MeAb — cepeOpo. OmuimnTe B3auMMOJAEHCTBHE

KOMITOHEHTOB B JKHJKOM M TBEPAOM COCTOSHHUSX, YKQXKUTE CTPYKTYPHBIE COCTABISIIOIIME BO BCEX
o0JacTaxX AWarpaMMbl COCTOSIHUSI M OOBSICHUTE XapakTep HM3MEHEHHsI CBOMCTB B JAHHOW CHCTEME C
nomorbio pasuia Kypuaakosa (puc.3).
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Puc. 3. luarpamma cocrosiaust Mmeb — cepeopo (Cu — AQ)

3. Onumwure JTUHEHHBIE HECOBEPIICHCTBA KPUCTAIIMYECKOro cTpoeHus. Kak OHM BIHAIOT Ha
CBOICTBA METAJJIOB U CILJIAaBOB?

4. BeluepTuTe AMAarpaMMy COCTOSIHHSI JKeJle30 — KapOug >kenes3a, YKaXHTEe CTPYKTYpHBIC
COCTaBJISIIONIME BO BCeX OONACTAX [AMAarpaMMbl, ONUIINTE MPEBpAIICHUS M IOCTPONTE KpPUBYIO
OXJaXeHUs B MHTepBane Temmneparyp or 1600 no 0°C (c mpumeHeHueMm npaBuna (as) s CILIABA,
cogepxxamiero 2,3%C. BpiOepure sl 3aJaHHOTO CIUIaBa JIIOOYIO TEMIIEPATypy MEXAY JHUHHUSIMH
JUKBUAYC M COJMIYC W OMpeaenuTe: cocraB (a3, T. €, MPOIEHTHOE COJAep)KaHHe yriepona B (azax;
KOJIMYECTBEHHOE COOTHOIIIEHHE (a3.

5. Hcnone3ys auarpaMmy HM30TEPMHUYECKOrO MPEBPALICHUS] ayCTEHUTa, OOBSICHUTE, MOYEMY HEINb3s
MOTYYUTh B CTal YUCTO MApPTEHCUTHYIO CTPYKTYpY, IMpPU OXJIKICHHH €€ CO CKOPOCTHIO, MEHBILCH
KPUTHUYECKON CKOPOCTH 3aKaJIKH.

Bapuant 4

1. J[laitite ompenenenune TBepAocTH. KakuMu MeTogaMu H3MEPSIIOT TBEPIOCTh METAUIOB H
cru1aBoB? ONUIINTE UX.

2. Berueprure AmarpaMMy COCTOSIHHS CHUCTEMBI CBHHEI — OJIOBO, OINWIIMTE B3aWMOJICHCTBHE
KOMIIOHEHTOB B JKHJIKOM M TBEPJIOM COCTOSHUSX, YKQKHTE CTPYKTYpHBIE COCTaBISIONIME  BO BCEX
o0jacTax JuarpaMMbl COCTOSIHUS U OOBSICHUTE XapaKTep M3MEHEHHUs CBOMCTB CILJIaBOB C MOMOIIBIO
npasui Kypnakosa (puc.4).
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Puc. 4 JTnarpamma coctositus cBurerr — os1oBo (Pb - Sn)
3. Jlns 4ero MPHMEHSIETCS OTXKHT B IPOIECCE M3TOTOBJCHUS XOJIOJHOKATAHOM CTaJIbHOW JICHTHI?



Kaxk nHa3biBaeTcs Takoil Buj oT>Kura?

4. BbluepthTe aMarpaMMy COCTOSHHSI JKelle30 — KapOWI JKene3a, YKaKUTe CTPYKTYpHBIE
COCTAaBJISIFOIIIME BO BCEX OOJIACTSX JUArpaMMbl, OMUIIUTE MPEBPAICHHS U TIOCTPONTE KPUBYIO HArPEBAHUS B
uaTepBasie Temmeparyp ot 0 mo 1600°C (c npumenennem npasmia (as) s cruiaBa, coaepxkaniero 2,4%C.
Jlyis 3aaHHOTO CIUIaBa OMpeeNuTe MPOLEHTHOE CoJep)KaHue yriepoaa B (asax mpu Temieparype
1250°C.

5. Berueprure auarpaMmy M30TEpPMUYECKOTrO IMPEBpAIEHHs ayCTEHUTA 3BTEK-TOMIHOM CTal U HAHECUTE
Ha Hee KPUBYIO PEeXHMMa HM30TEPMUYECKOro OoTxura. ONHIIMTE MPEBpAILCHUs U MOMydaeMylo IOCNe TaKou
00pabOTKH CTPYKTYPY.

Bapuanr S

1. Onumure siBiIeHHe NoauMopdu3Ma B NMPUIOKEHUU K TUTaHY, a TAaK)KE CTPOCHHUE M OCHOBHBIE
XapaKTEPUCTUKUA KPUCTAUIMYECKOW pelIeTKH (mapamMeTpbl, KOOPAMHAIMOHHOE YHCIIO, IUIOTHOCTD
YIaKOBKH) JIJIs1 KyOMUEeCKOM MOTU(pUKAIIIHA TUTAHA.

2. Berueptute aumarpamMmy COCTOSIHHSI CUCTEMbl MarHWii — KayibI[ui. ONUIINWTE B3aUMOACHCTBHUE
KOMITIOHEHTOB B JKHJIKOM M TBEPJOM COCTOSHHSX, YKQKUTE CTPYKTYpPHBIE COCTAaBISIOLINE BO BCEX
00JacTax AuarpaMMbl COCTOSTHUSL M OOBSICHUTE XapaKTep U3MEHEHUs CBOMCTB CIIaBOB B JAHHOW CUCTEME
¢ nomotneto npasui Kypnakosa (puc. 5).
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Puc. 5 Jluarpamma coctosttust Maruuii — kanbimii (Mg — Ca)

3. Uro takoe OnouHas (Mo3auyHas) CTPYKTYpa M Kak OHA HM3MEHSETCs B IMpPOIECcCe XOJIOIHOU
IUIACTHYECKOM neopmanuu?

4. BpluepTUTE JIuarpaMMy COCTOSIHHS JK€JIe30 — KapOHWJ JKele3a, YKaKUTE CTPYKTYpHBIE
COCTABIIAIOLIME BO BCEX O00JAcTAX JUarpaMMbl, OINHUIINTE TPEBPALICHUS M IOCTPOHTE KPUBYIO
oxJlaxaeHus: B uHTepBasie temrepatyp oT 1600 mo 0°C (¢ mpumeHeHueMm mpaBmia ¢as) IUis CIiaBa,
conepxariero 0,7%C. Jlyis 3aqaHHOTO CIUTaBa OMpEEInTe MPOLEHTHOE COoAepKaHue yriepoja B ¢azax
pu Temneparype 850°C.

5. B crpykrype yruneponuctoir cramu 30 mocie 3akanku He OOHapy»KMBAeTCs OCTATOYHOIO
aycTeHuta. B cTpykrype yriepoaucroit cranu Y12 nocne 3akanku Habmogaercs 10 30% octaToyHOro
aycTreHuTa. OOBACHUTE NPUYMHY ITOTO SIBIEHUS B CBSA3M C MApTEHCUTHBIMU KPHUBBIMH Ul JaHHBIX
crazneil. Kakoit 06paboTkoif MOXKHO YCTpPAaHUTh OCTaTOYHBIN ayCTEHUT?

Bapuanr 6

1. Onummwre siBIEeHUE MOTUMOPPU3MA B IPUIIOKEHUH K HKEIe3y.

2. Brruepture auarpaMMy COCTOSIHHSI CHCTEMBI Melb — MBIIbIK. ONUIIATE B3aMMOJCHCTBHE
KOMITIOHEHTOB B JKMJIKOM M TBEPJOM COCTOSHUSX, YKQXKUTE CTPYKTYPHBIE COCTAaBIISIIOIIME BO BCEX
o0acTax AuarpaMMbl COCTOSTHUS M OOBSICHUTE XapaKTep U3MEHEHHS CBOMCTB CIUIABOB B JIAHHOM cucTeMe
¢ nomo1bio npasui Kypnakosa (puc. 6).
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Puc. 6. [luarpamma coctosiHust Meib — MbIbIK (Cu — AS)

3. OnuumTe TOueUHbIE HECOBEPIIEHCTBA KPUCTAILTMYECKOTO CTPOCHHSI.

4. BpluepTUTE [IuarpaMMy COCTOSIHHS JKe€JIe30 — KapOHuJ JKeie3a, YKaKUTE CTPYKTYPHBIE
COCTABJISIIOLIME BO BCEX 0O0JAcTAX JAMAarpaMMbl, OINMIIMTE IPEBpa-IIEHUS U MOCTPOHTE KpPUBYIO
oxJaxaeHus B uHTepBaje temmnepatyp ot 1600 mo 0°C (¢ mpumeHeHueMm mpaBwia ¢a3) A CIuiaBa,
conepkariero 4,8%C. Beibepute A TaHHOTO CIUTaBa JIFOOYIO TEMIIepaTypy MEXIYy JIMHUSMH JIMKBUITYC
Y COJIMIYC M OTpeAeTNTe: COCTaB (a3, T. €. MPOIIEHTHOE COAepKaHue yriepoaa B a3ax; KOJINIeCTBEHHOE
cooTHoIeHue da3s.

5. Beruepture quarpaMMy H30TEPMUYECKOrO MPEBpPALllEHHs] ayCTeHHUTa JUIs CTalk Y 8, HaHeCUTe Ha Hee
KPUBYIO P&XKUMA M30TEPMHUUECKO 00paboTKH, obecrieunBaroeld nomydyenue eepaoctu HB450. Ykaxure,
KaK 3TOT PEXUM Ha3bIBAaeTCsl, ONMMIINTE CYIHOCTb MPEBPAIEHUN U KaKas CTPYKTYpa MOIy4aeTcsi B JaHHOM
clydae.

Bapuanr 7

1. Yrto Takoe orpaHMuYeHHbIE U HEOrpaHWYEHHbIE TBEpHAbIE pacTBOpbI? KakoBel HE0OXOaAMMBbIE
yCIIOBUS UX 00pa3oBaHus?

2. BerueptuTe AuarpaMMmy COCTOSIHHSI CHCTEMBI MarHWii — repmMaHuii. ONMUIINTE B3auMOJICHCTBHE
KOMIIOHEHTOB B JKMJKOM M TBEPIOM COCTOSHHAX, YKAKUTE CTPYKTYPHBIE COCTAaBIISIIOIIME BO BCEX
00JIacTSX JUarpaMMbl COCTOSIHUS U OOBSCHUTE XapaKTep U3MEHEHMs CBOMCTB CIIAaBOB B JAaHHOM cHCTEME
¢ nomolbio npasui Kypnakosa (puc. 7).
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Puc. 7. JlnarpamMma coctostHust Marauii — repmanuii (Mg — Ge)
3. Ormummre CYIIHOCTB ABJICHUA HaKJIEna u IMPUMEPEI €T0 MPAKTUYCCKOI'0 UCITIOJIb30BaHU .
4. BpluepTHTE IUArpaMMy COCTOSIHHS JKEJIe30 — KapOHWJ JKele3a, YKaKUTE CTPYKTYPHBIC



COCTABIISIIOLINE BO BCEX 0OJAcCTAX JAMarpaMMbl, OINMIIMTE IPEBpa-IIECHUS U TOCTPOMTE KpPUBYIO
HarpeBaHusi B uHTepBasie Temreparyp oT 0 mo 1600°C (¢ mpumeHeHueM mpaBuia ¢a3) Ais CIUIaBa,
conepaxamiero 0,8%C. Jlns 3agaHHOrO CIUIaBa OINpENeIUTe MPOLIEHTHOE COAepkKaHue yriiepoaa B (azax
npu temieparype 1200°C.

5. C nmomouipto auarpaMMbl COCTOSIHUS JKEJI€30-1IEMEHTUT YCTAHOBHUTE TeMIeEpaTypy MOJHON u
HEMNOJHOM 3aKanku Juisl cTayid 45 W ONUIIMTE CTPYKTYpY M CBOMCTBAa CTaJld MOCJIE KaXXIOro BHIA
TepMUYECKOH 00pabOTKH.

Bapuant 8

1. Onummre CTpoeHNe U OCHOBHBIE XapaKTEPUCTUKU KPUCTAJUTMUECKOW PEeIIeTKH XpoMa (IlapaMeTpsl,
KOOPJIUHATHOE YKCJIO, IVIOTHOCTh YIIAKOBKH).

2. Boblueprure guarpaMMy COCTOSIHMSI CHCTEMBI CypbMa — TrepmaHui. Omuiumre B3auMoAeHcTBHE
KOMITOHEHTOB B JKHJKOM M TBEPIOM COCTOSHUSIX, YKAKUTE CTPYKTYPHBIE COCTABIIIOLIME BO BCEX OONACTSX
JMarpaMMbl U OOBSICHUTE XapakTep M3MEHEHHS CBOICTB CIUIABOB B JIAHHOH CHCTEME C IOMOUIBIO IIPaBHII

Kypnakoga (puc. 8).
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Puc. 8. JlnarpamMma coctostHust CypbMa — repmanuii (Sb — Ge)

3. Kak m3MeHstoTCsl CTpOeHNe W CBOWCTBA MPH HATPEBAHHUH MPEIBAPHUTEIHHO J1€(hOPMHUPOBAHHOTO
MmeTasuia?

4. BpluepTuTe JuarpaMMy COCTOSIHHSL JK€Ne30 - KapOuja dkenes3a, YKaKUTE€ CTPYKTypHBIE
COCTABIISIIOLIME BO BCEX 0OJAacTAX AMarpaMMbl, OIHUIIMTE MpeBpa-IIEHUs U MOCTPOITe KpPUBYIO
HarpeBaHuss B MHTepBajie Temmeparyp oT 0 no 1600°C (c mpumeHeHueM mpaBui (az) Julsl CIUIaBa,
cogepxamiero 1,7% C. Jlns 3aqaHHOTO CIUIaBa OINpeesuTe MPOLEHTHOE coJepkKaHue yriaeposa B (azax
pu teMueparype 1400°C.

5. Yrnepoauctsle ctaid Y8 U 35 UMEIOT MOCIIe 3aKaJIKK M OTITyCKa CTPYKTYpPY MapTEHCHUT OTITyCcKa
u TBEépaocTh: mepBas - HRC60, Bropas - HRC50. Mcnons3ys auarpaMmy COCTOSHUS JKEJIe30 - KapOu
JKelle3a U YUYMUThIBas MpeBpallleHus, MPOUCXOAAIINE MIPU OTIYCKE, YKaKUTE TEMIEpaTypy OTIyCKa s
Kakaoi cranu. OnuIuTe Bce NMpeBpallleHus, MPOUCXOJAIINE B 3THUX CTalsAX B Ipollecce OTIMYyCKa, U
00BSICHUTE, ITOYEMY CTalb Y 8 UMeeT OOJIbIIYI0 TBEPIOCTh, UM CTalb 35.

Bapuanrt 9

1. OnummTe CTpOEHNWE U OCHOBHBIE XapaKTEPUCTUKU KPUCTAIUTMYECKON PEIIeTKH CBUHIIA (ITapaMeTphl,
KOOPJIMHALMOHHOE YKCJIO, IVIOTHOCTD YIIAKOBKH).

2. BprueptuTe AmarpaMMy COCTOSIHUSI CHCTEMBbl KaJMUH — TUHK. ONHUIIUTE B3aWMOJEHCTBHE
KOMITOHEHTOB B JKHMJIKOM M TBEPJOM COCTOSIHMSIX, YKQXKUTE CTPYKTYPHBIE COCTAaBIISIIOIIME BO BCEX
o0acTax AuarpaMMbl COCTOSTHUSI M OOBSICHUTE XapaKTep U3MEHEHHS CBOWCTB CIUIABOB B JIAHHOM cucTeMe
¢ momorsto nmpaswui Kypuakosa (puc. 9).
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Puc. 9. luarpamma cocrosiaust kaamuii — muuk (Cd — Zn)
3. B yem paznuune MexIy YIPYroi U IiacTUuecKoi aedopmanueii?
4. BeraepTuTe AMarpaMMy COCTOSHHMS JKeIe30 — KapOuIl jkere3a, YKaKUTE MPEeBPAIICHUS U TTOCTPOUTE
KpUBYIO HarpeBaHusi B mHTepBajie Temmeparyp ot 0 mo 1600°C (c mpumeHeHneM mpaBwi ¢a3) uis CIUiaBa,

coxepxarniero 2,8%C. Jlns 3aJaHHOTO CIIaBa ONPEISIUTE MPOICHTHOE COACpX)aHUe yriepoaa B ¢aszax
npu temmeparype 1250°C.

5.

[Touemy 1UIs M3rOTOBJICHUS. WHCTPYMEHTa MPHUMEHSETCS CTalb C HMCXOJHOH CTPYKTYpOW
3epHHCTOrO NepauTa? B pe3ynbrare Kakoi TepMHUECKO 00pabOTKH MOYKHO TIOJIYYHTh 3Ty CTPYKTYpY?

Bapuanr 10

1. Kak BiHsieT CKOPOCTh OXJIKIACHHUS Ha CTPOCHHE KPUCTAILTH3YIOIETrocsi MeTaiia?

2. BorueptuTte AMarpaMMmy COCTOSIHHS CHCTEMbI alfOMHHMIA — Melb. ONUIINTE B3aWMOJEHUCTBUE
KOMITIOHCHTOB B JXHUJIKOM H TBCPAOM COCTOAHHAX, YKAKHUTC CTPYKTYPHBIC COCTABJIAIOIMIMC BO BCEX

o0JacTIx AauarpaMmbl COCTOAHUA U 00BsICHUTE XapaKTep USMCHCHUSA CBOMCTB CIUIABOB B )IaHHOI\/JI CHUCTEMCEC
¢ nmomorsto npasmi Kypuakosa (puc. 10).
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Puc. 10. JIlnarpamma coctosiHus amoMuHuii — meas (Al — Cu)
3.  Kax BmusAo0T cocraB cmiiaBa M CTeNeHb IUIaCTHYECKON JedopManuu Ha MpPOTEKaHUE
PEKPHUCTAIUIM3ALMOHHBIX TporieccoB? UTo Takoe KpUTHYECKasl cTeneHs aepopmannn?
4. BbluepTute AUarpaMMy COCTOSIHMS YKeJe30 — KapOuJl Jkelesa, YKaKUTe CTPYKTYPHbIE COCTABIISIOIIME
BO BCEX O00JacTAX AuarpaMMbl, OIUILINTE TPEBPAILEHUS W TOCTPOMTE KPUBYIO OXJIXKICHHS B HHTEpBAJIS
temreparyp ot 1600 no 0°C (c npumeHeHreM npasiia ¢a3) a1 ciuiasa, coneprkartero 1,3% C. s 3agaHHoro
CIIIaBa OMpe/enTe MPOIIEHTHOE Cofiep kaHue yriepoaa B azax mpu temmeparype 950°C.

5. Belueprute AuarpaMmy M30TEPMUUYECKOTO IPEBPAIICHUS AYCTEHUTA JUIS CTalIn Y 8, HAHECUTE Ha



Hee KPUBYIO peXHMMa M30TepMHUEcKoi 00paboTku, obecreunBaronieil momyuenue tepaoctu HRC4S.
VKaxure, Kak 3TOT PEKUM HA3bIBAETCS, ONUIIMTE CYIIHOCTh IPEBPAIICHUH M Kakas CTPYKTypa
MOJTy4YaeTcsl B JTaHHOM Cllydae.

BOITPOCHI KOHTPOJIBHOI'O 3AJJAHUS Ne 2

BapuanTt 1

1. Ha3naubTe pexuM TepMHUecKOil 0OpabOTKHU (TeMIiepaTypy 3aKaiKu, OXJIaKIAIOUIYI0 cpeay U
TEeMIIepaTypy OTIycka) 3yousa u3 ctaiu Y8. OnummTe CTPYKTypy U TBEpJOCTh MHCTPYMEHTa IOCIe
TEPMHUYECKON 00pabOTKH.

2. B pesynbrate TepMHUYECKON 00pabOTKH MOTYOCH MOJDKHBI MOJIYYUTh HMOBBIIICHHYIO POYHOCTh
no Bcemy cedyenuto (tBepmocts HB230 — 280). [lns umsroroBnenuss ux BeiOpana crtans 30XI'C: a)
pacmudpyiTe coCTaB U ONpPEACTUTE TPYIIY CTaJIH M0 Ha3HAuUCHHIO; 0) HA3HAYbTE PEKUM TEPMUUYECKON
00paboTKH, MpPHUBEOUTE €ro OOOCHOBaHWE, OOBSCHUB BIHMSHUE JICTUPOBAHHMS HA TPEBPAIICHUS,
MIPOUCXOJISIINE HAa BCEX ATamax TepMUYecKol 0OpabOTKH NaHHOW CTalld; B) OINUIIUTE CTPYKTYpy H
CBOICTBA CTaJIN MOCIIE TEPMUYECKON 00paOOTKH.

3. s M3roToBiIeHUs JeTanei BHICOKON MPOYHOCTH UCIIOJIB3YETCS MapTeH-CUTOCTApEIoIasi CTalb
HI18K8M3: a) pacumdpyiTte cocTaB M YKaXUTe TPYNNy CTaIM IO Ha3HAUYEHUIO; 0) Ha3HAYBTE U
O00OCHYHTE pEKHM TEPMHUECKOH O0OpaOOTKH, OOBSCHUB BIMSHHUC JICTUPYIONIMX JJIEMEHTOB Ha
MIPEBPALICHUS B CTAJIU; B) OXapaKTEPU3yUTE CTPYKTYPY U OCHOBHBIE CBOMCTBA CTaNIH.

4. MeramiokepaMU4ecKue KaporpoyHble criaBbl. CocTaB, CBOMCTBA U 007aCTh NPUMEHEHUS UX B
MAaIlIMHOCTPOEHUH.

5. TepmopeakTHBHBIE IJIACTMACCHI, UX OCOOCHHOCTU U 00JIaCTh MPUMEHEHHUS.

Bapuant 2

1. B pesynbrare TepMUUYECKONl OOpaOOTKM HEKOTOpPbIE AETadl MAIllWH JOJIKHBI UMETh TBEpPIIbIi
M3HOCOYCTOWYMBBINM MOBEPXHOCTHBINA CIION MpH BSA3KOW cepiueBuHe. JlJis M3roTOBIEHUS MX BBIOpaHa
ctanb 15X®: a) pacuudpyiite cocTaB U ONpEACIUTe TPYIIY CTAIA [0 HAa3HAYEHHUIO; 0) Ha3HAUYbTe
peXKUM TEPMUUECKOM W XMMHKO-TEPMHUYECKOM OOpabOTKH, MPUBEAUTE €ro OOOCHOBAaHUE, OOBSICHUB
BJIUSIHUE JIETHPOBAHUS Ha MPEBpAIICHUs, MPOMCXOMAIIME HA BCEX JTalax TEPMHYECKOH 00paboTku
JAHHOM CTaJIn; B) ONMUUINTE CTPYKTYPY U CBOMCTBA CTaJIU MOCJIE TEPMUUECKONH 00pabOTKH.

2. B pesynbrare TepMuuecKoi 00pabOTKH BTYJIKM JOJDKHBI ITOJIYYUTh MOBBIIIEHHYIO IPOYHOCTH 11O

BCEMY CEUYECHUIO (TBEpIOCTH HB250 — 280).
Hns M3TOTOBJICHUS ux BbIOpaHa crajb 40XTP: a) pacumdpyiite COCTaB
U OIpenenuTe, K  KakoW  TIpynme  OTHOCUTCS ~ JaHHas ~ CTalb [0  HAa3HAYEHHIO;

0) Ha3HaubTe M OOOCHYWHTE PEXHUM TepMHUUYECKOH 0OpabOTKH, OOBSICHUB BIMSHUE JETHPOBAHUS Ha
MIpEBpAIeHNs], MMPOUCXOSIINE HA BCEX ATalax TEPMHUUYECKON 0oOpabOTKM NaHHOW CTalu; B) ONUIIUTE
CTPYKTYpY U CBOICTBA CTaJH MOCJIE TEPMUUECKON 00pabOTKH.

3. Jns nmeraneii, paboTarommx B ciIa0bIX arpecCUBHBIX cpelax, MpuMeHsercs ctaib 8X13: a)
pacmpyiTe COCTaB U ONMPENESIUTE TPYIIY CTaIH MO CTPYKType; 0) 00BsSCHUTE Ha3HAYEHUE XpOMa B
JAHHOM cTaylu; B) HA3HAUbTE U 0OOCHYITE PEXUM TEPMUUYECKON 00pabOTKH.

4. Jlnsg W3rOTOBJEHUS TOKONPOBOJAIIMX YIPYIHMX 3JeMeHToB BblOpaH crmaB bpBHT-1,9.
[IpuBenuTe XMMHUYECKUI COCTaB, PEKUM TEPMUYECKOH 0OpabOTKM M TOJydaeMble MEXaHHYEeCKHe
cBoiicTBa Marepuana. ONUIINTE TPOLECChl, MPOUCXOAIIUE NIPH TePMUUECKONH 00paboTke, U 00BSICHUTE
MIPUPOAY YIPOUHEHHMSI B CBSI3U C TMArpaMMOM COCTOSIHUS Melb — OepUILTHil.

5. Onumure CUTaUIBl U METOMbl MX MOoJydyeHHs, BiusHue coctaBa M BEIWYMHBI KPUCTAIIOB Ha
CBOMCTBA CUTAJJIOB. YKaKuUTe 00JaCTh X IPUMEHEHHUS.

Bapuanr 3

1. BeiGepute yriaepoaucTyl0 CTalb s M3TOTOBJIECHHMS METYMKOB. HaszHaubTe pexum



TEPMUYECKOH 00pabOTKH, OMUIINTE CYITHOCTh MPOUCXOASIINX MpEeBpa-IIeHUH, CTPYKTYPY M CBOWCTBA
UHCTPYMEHTA.

2. B pesynbTare TepMHUUECKOH OOpabOTKM MOIYOCH IOJDKHBI IMOJYYUTh MO BCEMY CEUEHUIO
MOBBIIEHHYIO TIpouHOCTh (TBeprocts HRC28 — 35). Jlnsa ux msrotoBienus BeiOpana cranb 40XHMA:
a) pacmudpyiite cocTaB U ONpeAenuTe, K Kakoi rpymmne OTHOCUTCS JlaHHasl CTalb 110 Ha3HA4YEHUIo; 0)
HazHaubTe€ U OOOCHYHTE pEXHM TepMHUYECKOH 0O0paOOTKH, OOBSCHUB BIIMSHUE JIETMPOBAHUS Ha
IIpEBpAILEHHs], TPOUCXOASAIINE Ha BCEX 3Talax TEPMHUYECKOM 0OpabOTKU JaHHOW CTalld; B) ONUIIUTE
MHUKPOCTPYKTYPY U CBOMCTBA CTaIM IIOCIIE TEPMUYECKOH 00pabOTKH.

3. Jlusa wu3roToBieHUs KanuOpoB BbIOpaHa cramb 9X18. OTBeTbTe Ha NYHKTHI a), 0), B)
IIPEBIAYIIErO BOIIPOCA.

4. Jlns W3rOTOBJICHHSI HEKOTOPBIX JeTaliell camosera BbIOpaH crutaB AJI2: a) pacmmudpyiite
COCTaB M YK&XUTE CIIOCOO M3TOTOBICHHS JIeTalleil M3 TAaHHOTO CIUIAaBa; 0) OMUIIUTE METO/bI TOBBIIICHHS
MEXaHMUYECKHUX CBOWCTB CIUIaBa U CYLIHOCTb 3TOTO SIBJICHUS.

5. JIoCTOMHCTBA M HEJOCTATKH I1acTMacc. [IpumMeHeHue miactMace JUisi IITaMIIOBONH OCHACTKH.

Bapuanr 4

1. HasHaubTe pexUM TEpPMHUYECKON 00pabOTKU (TeMIepaTypy 3aKajKH, OXJIAKIAIOIIYI0 Cpely U
Temneparypy otiycka) peccop u3 cranu S5CI. Onummre UX MHUKpPOCTPYKTYpPY U CBOMCTBa Iocie
00paboTKH.

2. B pe3ynaprare TEPMHUYECKOH  OOpaOOTKM  IIECTEPHH  JIOJDKHBI  TONYYHUTh  TBEPABIA
M3HOCOYCTOMYMBBIN [MOBEPXHOCTHBIM CJI0M MpU BA3KOHM cepaueBuHe. [l UX U3roToBJIEHUS BbIOpaHa CTajb
I18XT'T: a) pacumdpyiiTe cocTaB W ONPENCTUTE TPYIILY CTAIM 10 HAa3HAYCHUIO; 0) HA3HAYBTEC PEKHUM
TEPMUYECKOH U XHUMMKO-TEPMUYECKOM OOpaOOTKH, IpUBEIUTE €ro OOOCHOBaHUE, OOBSICHUB BIIMSHHE
JIETUPOBAHUs HA TPEBpALLECHUs], IPOUCXOSIINE Ha BCEX 3Tanax oOpabOTKU JAHHOW CTald; B) ONMUIIUTE
CTPYKTYpY M CBOICTBA CTaJIU [10CJIE TEPMUUYECKOH 0OPAOOTKH.

3. Onuumre NpyUMEeHEHHEe METAJIOKepaMUYECKHX TBEPIbIX CILIAaBOB B MPOU3BOJCTBE IITAMIIOB.
VYKakuTe UX CTPOEHHE, COCTAaB U CBOMCTBA.

4. Jlyis M3roTOBJICHHSI HEKOTOPBIX JeTayneld camosiera BbiOpan crutae B95T1: a) pacmmdpyiite
COCTaB M YKaXHUTE XapaKTEPUCTUKU MEXAaHWYECKUX CBOMCTB; O) ONHIIUTE, KAaKUM CIIOCOOOM
MIPOU3BOJIUTCS YIPOUHEHHE ITOTO CIIIaBa, U 0OBICHUTE MPUPOY YIIPOUHEHUS.

5. Onummre COBPEMEHHOE IPEJCTABICHHE O MOJEKYISIPHOM CTPOCHHUU MOJIMMEPOB. YKaXKHUTE
CTPYKTYpY T€PMOIIJIACTUUECKUX U TEPMOPEAKTUBHBIX IIOJIUMEPOB.

Bapuanr 5

1. Ha3naubTe pexXxUM TepMHUYECKOH 00pabOTKH (TeMIepaTypy 3aKallKH, OXJIaXJAIOLIYI0 Cpeay U
TeMIepaTypy OTIlycKka) pe3bOOBbIX KaJnOpoB U3 ctanu Y9A. Onumunre MUKPOCTPYKTYPY U TBEPIOCTh
HMHCTPYMEHTA [10CJI€ TEPMUYECKON 00pabOTKH.

2. Jlnsa m3roroBneHus mpecc-GpopM BeiOpaHa ctainb 3X2B8: a) pacumpyiite cocTaB M ONpeeuTe
IpyIIy CTalIX MO Ha3HAYEHUI0; 0) Ha3HAUbTE M OOOCHYHUTE PEKUM TepMUUECKON 00pabOTKU, OOBSCHUB BIIHS-
HHUE JIETUPOBAaHMS Ha MPEBpAIIECHUs, MPOUCXOMAIIME, HAa BCEX 3Talax TepMUYeCKoW o0paboTKMU JaHHOMN
CTaJId; B) OIUILIUTE CTPYKTYPY U CBOMCTBA CTaJIM MOCIIE TEPMUUECKOI 00pabOTKH.

3. Jlns HEKOTOpBIX MPUOOPOB TOUYHOM MeXaHUKM BbIOpaH cruiaB mHBap H36: a) pacmmudpyiite
COCTaB M OIpEJeNuTe, K KaKOH rpyrie CIUIaBOB OTHOCUTCS MHBAp MO Ha3HAYECHUIO; 0) ONMUIINTE BIUSHUE
JIETUPYIOIIUX 3JIEMEHTOB Ha OCHOBHYIO XapaKTEPUCTHKY CIUIaBa U MPUYUHBI BEIOOpA TaHHOTO cOCTaBa (B
CBSI3M C aHOMAaJIUEH U3MeHEeHUs KO3 PHUIeHTa TEPMUUYECKOTO PaCIIUPEHUs).

4. HaznaubTe MapKy JIaTyHHU, KOPPO3MOHHO-YCTOMUMBOM B MOPCKOM BOJIE: @) paciudpyiite ee cocTaB U
OIMUIIIUTE CTPYKTYPY, UCTIONB3Ys TUarpaMMy COCTOSIHUSI MEZIb - IIMHK; 0) YKQKUTE CIIOCO0 YIPOYHEHUS JIATYHU U
OCHOBHBIE CBOICTBA.

5. VYKaxure COCTaB U CBOMCTBA KEPAMMKH, IPUMEHSIEMOH B 3JIEKTPOIIPHOOPOCTPOCHHH.



Bapuanr 6

1. KpaTko M3510kKMTE CYIIHOCTh IIpOLEcca KUAKOCTHOIO BBICOKOTEMIIEPATYPHOIO [IUAHUPOBAHUS U
MPUMEHSEMOH TOCIIe [IMaHUPOBAHMSI TEPMUYECKON 00pabOTKH.

2. Jlnst marorosnenus ¢pe3 BoiOpana cranb 9XC. Ykaxure coCTaB M ONPEAEINTe, K KaKOH rpyrie
OTHOCHUTCS JlaHHas CTajib M0 Ha3HaueHuio. HazHaubTe u 000OCHYHTE peXuUM TepMUYECKO 00pabOTKH,
OOBSICHUB BJIMSHHE JIETUPOBAHMS Ha MPEBpPALICHHS, MPOUCXOJANINE Ha BCEX 3Tanax TEePMHYECKON
0o0pa®oTku naHHOM cranmu. ONHUIIUTE MHUKPOCTPYKTYpPY U CBOICTBa CTalM IMOCIE TEPMUYECKOU
00paboTKH.

3. Iyt 57IEMEHTOB COMPOTHUBIICHUS BBIOpaH cruiaB ManrannH MHMun3-12. Pacmmdpyiite cocra
CIUIaBa U YKa)XKWUTE, K KaKOM IpyIIe OTHOCUTCS JaHHBIN CIUIaB 110 Ha3HaueHUto. ONMIINTE CTPYKTYPY U
NEKTPOTEXHUYECKUE XAaPAKTEPUCTUKU ITOTO CILIaBa.

4. Jlna wsrotoBieHUs neTtaneil camoinera BbIOpaH cmaB J[1. Pacmmdpyiite coctaB, onumuTe
Croco0 yNpOYHEHHUs CIulaBa W OOBSCHUTE NPUPOAY VYIPOYHEHHSA. YKAKHUTE XapaKTEPUCTUKH
MEXaHUYECKHUX CBOWCTB CIUIABA.

5. CrexioBoniokHUT CBAM. Onuinute cBO¥CTBa, COCOO MONYYEHHs, U3TOTOBICHUS JETallel U
MIPUMEHEHHUS €T0 B MAIIMHOCTPOCHHUH.

Bapuant 7

1. BeiGepute MapKy YyryHa /sl M3TOTOBJICHHS YMEPEHHO HArpy)KEHHBIX JeTajeld MalluH,
paboTaromux 06e3 TpeHHsI, K KOTOPBIM MPEIbSIBISIOTCS, TIIaBHBIM 00pa3oM, TpeOOBaHMUs JIETKOCTH, a HE
MIPOYHOCTU (TIUTHI, KPBIIIKK KOpIlyca, IIKUBBI CTOMKH, IJIAHIIAWOBI). YKaXute cocraB, oOpabOTKYy,
CTPYKTYpPY U OCHOBHbIE MEXaHUYECKHE CBONCTBA.

2. Kynauku AODKHBI MMETh MHMHUMAJIBHYIO Je(OpMAIUI0 M BBICOKYIO H3HOCOYCTOHYHBOCTH
(TBepmocth moBepxHocTHOTO ciost HV 750 — 1000). s ux usrororneHus BeiOpana ctanb 35XM®DA: a)
pacmudpyiiTe COCTaB CTaIu U OMpPEIEIUTe, K KAaKO rpyIie OTHOCUTCS JaHHAs CTallb M0 Ha3HAUEHUIO; 0)
Ha3HAYbTE U OOOCHYWTE PEXKHUM TEPMUUYECKOM M XMMHKO-TEPMHYECKONH 0O0pabOTKHU, OOBSICHUB BIHSHHE
JIETUPOBAaHMsI Ha MPEBpALICHUs, IPOUCXOIALINE Ha BCeX dTanax o0pabOTKM JaHHOW CTalld; B) ONMULIUTE
MUKpPOCTPYKTYPY U CBOMCTBA CTaJIM MTOCIIE TEPMUUYECKON 00paObOTKH.

3. Jlns wmsroroBneHuss KanuOpoB BbeIOpaHa crtanb 9X16: a) pacmmdpyiite coctaB cTaliu u
ompeNenTe, K Kakol TpymnIe OTHOCUTCS JaHHAas CTallb MO0 Ha3HAUYeHUIO; 0) Ha3HA4ybTe U OOOCHYMTE
PEXUM TEpMUYECKON 00pabOTKH, 0OBACHUB BIMSHUE JETUPOBAHUS HA MPEBPAIIECHUS, TPOUCXOASIINE HA
BCEX JTanax TepMHUEcKoi 00pabOTKH TaHHOM CTajH; B) OMMIINTE MUKPOCTPYKTYPY U IJIaBHbIE CBOHCTBA
CTaJIM MOCJIe TEPMUYECKON 00pabOTKH.

4. Jlng m3rotoBieHHs psja JeTalneil B aBUaCTpOEHUM MpuMeHsiercsa criaB MA2. Pacumdpyiite
COCTaB CIUIaBa, MPUBEANTE XaPAKTEPUCTHKH MEXAaHHMUECKUX CBOMCTB U YKaKUTE CIIOCOO M3TOTOBICHMS
JeTajied U3 3TOro CILIaBa.

5. OnuuuTe aHTU(QPUKIUOHHBIE MOKPBITUS METAUIOB mojumepamu. [IpuBeaute XapakTepUCTUKY
UX CBOWCTB M YCJIOBUS IPUMEHEHHUS.

Bapuanr 8

1. Ha3naubTe pexxuM TepMHUYecKoi 00pabOTKH (TeMmepaTypy 3aKallKH, OXJaXJAroIlylo Cpeay U
TEMIEpaTypy OTIIYCKa) AeTalieil MalluH U3 cTanu 45, KOTOpble JOKHBI UMeTh TBepaocTh HRC40 — 45.
Onummre CyIMIHOCTh IMPOMCXOJAIIMX MPEBpAILEHUN MPU TEPMHUECKOW 00pabOoTKe, MUKPOCTPYKTYPY H
CBONCTBA.

2. Jlns m3roTtoBieHUs Pa3BEPTOK BhIOpaHa ctainb XI': a) pacmmdpyiTe cocTaB M ONMpenenuTe, K
KakoW TpyIIne OTHOCUTCS JaHHas CTajlb 10 Ha3HadeHWio; O) Ha3HaubTe U OOOCHYHTE pPEXUM
TepMHYECKOH OOpaOOTKH; B) ONUIINTE MHUKPOCTPYKTYPY M CBOMCTBAa CTalM IOCIIE TEPMUYECKON
00paboTKH.



3. B komnoctpoenun ucnoib3yercs cranb 12X1M®: a) pacmudpyiite coctaB ¥ ONpeAeInTe
TpyIIly CTald IO Ha3HAYCHHIO; 0) Ha3HAUbTE PEKUM TEPMHUECKOM OOpabOTKM U TNpPHUBEIUTE €ro
obocHoBaHKE. ONMUIINTE CTPYKTYPY CTAIU TOCIE TEPMHUECKONW 00pabOTKH; B) KaK BIUSAET TEMIIEpaTypa
JKCIUTyaTalliy Ha MEXaHUYEeCKUEe CBOMCTBA JaHHOU cTanu?

4. Jlns W3roTOBJEHUS JETaled myreM TIyOOKOW  BBITSDKKM — IpUMEHsETcs JiaTyHb JI68: a)
paclm@pyiite coCTaB U ONUILIMTE CTPYKTYpY CIUIaBa; 0) Ha3HAubTe PEKUM TEPMHUUECKON 00paboTKH,
IIPUMEHSEMON MEX/1y OTAENbHBIMM OINEpalldsMU BBITSDKKH, U OOOCHYHTE ero BbIOOp; B) NpPHUBEANUTE
O0I11yI0 XapaKTepUCTUKY MEXaHUYECKHUX CBOICTB CIUIaBa.

5. Onumure BIMSHUE TOPOIIKOBBIX U BOJIOKHUCTBIX HAIIOJHUTEIEH HA CBOMCTBA PE3UHBI.

Bapuanr 9

1. Inamku u3 cranu Y7A 3akaiieHbl: mnepBas — oT TemmepaTypel 760°C, BTOpas — OT
temneparypbl 850°C. Ucnonb3yst quarpaMmy COCTOSIHHSI JKeTe30 — KapOuJl xeie3a, OObSICHUTE, KaKas
U3 ATHX IJIAIIEK 3aKajeHa IMPaBUIIbHO, UMEET 00JIee BBICOKHE PEXKYIUE CBOMCTBA U MOYEMY.

2. JIng W3roToBJEHUS MOJOTOBBIX IITAMIOB BbIOpaHa ctaynb SXI'M: a) pacmmdpyiTe cocTaB U
OIlpeJieNInTe, K KaKOH IpyIe OTHOCUTCS JaHHas CTajdb IO Ha3Ha4YeHHIo; 0) Ha3HaubTe M OOOCHYITE
PEKUM TepMUYECKON 00pabOTKH, 0OBACHUB BIMSHUE JETUPOBAHUS HA MPEBPAILECHUS, IPOUCXOAAIINE Ha
BCEX 3Tarnax TepMUUECKOM 00pabOTKH JaHHON CTaly; B) ONUILUTE CTPYKTYPY U IVIaBHbIE CBOMCTBA CTAIU
Mocje TEPMUIECKO 00paboTKH.

3. Onuummre XapakTEepUCTUKU KapOIPOYHOCTH, XapakTep Aedopmainuu ¥ pas3pyllieHus CIJIaBoB,
paboTaronX B YCIOBHUAX JITUTEIFHOTO HATPY>KEHUS TP MOBBIIICHHBIX TEMIIEpaTypax.

4. B kauecTBe Marepuana Ui BKJIAJBIIEH OTBETCTBEHHBIX MOIIIUITHUKOB CKOJBKEHHS BBHIOpaH
cmaB b83: a) pacumdpyiite coctaB M onpeaenure, K Kakod rpylne OTHOCUTCS AAHHBIM CIUIaB IO
Ha3HaueHUu1o; 0) 3apHCyiTe U OMMIIMTE MHUKPOCTPYKTYpY CIUIAaBA; B) YKA)KUTE OCHOBHBIE TpeOOBaHMUS,
peabsIBiIsieMbIe K 0a00nTaM.

5. Tekcronutel. BausHue xnon4yatoOyMakHOHM, CTEKISIHHONM M acOecTOBOM TKaHEW Ha cBOiicTBa
macTMace. YKaxure o0JacTb IPUMEHEHHS TEKCTOINTA B MAILIMHOCTPOEHUH.

Bapuant 10

1. BeiOepute MapKy uyryHa JUisl U3TOTOBJIEHHS OTBETCTBEHHBIX J€Taleld MaIlMH, UCIBITHIBAIOIINX
BUOpALIMOHHBIE HArpy3KH (KOJIEHYaThIe Bajbl, HIATYHBI U T. 1.). YKaXXUTE COCTaB, 00pabOTKyY, CTPYKTYpPY
Y OCHOBHBIE MEXaHMYECKHE CBOMCTBA JIeTaJIel U3 3TOro uyryHa [4, c. 144].

2. Jlns M3roTOBJICHMS IJIMT BBICOKOTO KJlacca TOYHOCTH BbIOpaHa ctanb XBI': a) pacumdpyiite
COCTaB M ONpEJeNuTe TPYMIy CTajH [0 Ha3HauYeHHIO; 0) Ha3HAuUbTe U 0OOCHYITE PeKUM TEPMHUUECKOM
00paboTKH, OOBACHUB BIMSHUE JIETUPOBAaHMS Ha TIPEBPAILEHUS, MPOUCXOMAALIME Ha BCEX JTarax
TePMUYECKOH 00pabOTKM JAHHOM CTally; B) ONMUIINUTE CTPYKTYPY U CBOICTBA CTaJIM MOCJIE TEPMUUYECKOM
00paboTKH.

3. Ha3zHaubTe HeprkaBelOIIy CTalb 1 paboThl B cpelax cpenHel arpeccuBHocTu. lIpuBenute
COCTaB CTalld, HEOOXOAMMYI0 TEPMHUYECKYI0 O0pabOTKy M TMOJIy4aeMmylo CTpykTypy. OObscHuTe
¢bu3NyYecKyl0 TPUPOY KOPPO3HMOHHOW YCTOMYMBOCTHM MaTepuana U pojb KaxJAOro JETHPYIOLIEro
JJIEMEHTA.

4. Jlng W3roTOBIEHHS TOKONPOBOAAIIMX YIPYTHX OSJIE€MEHTOB BbIOpaHa Opon3a bpbHT-1,7.
[IpuBenuTe XMMHUYECKUH COCTaB, PEKUM TEPMUYECKOH 00pabOTKM M MOJydaeMble MEXaHHUECKUe
cBoiicTBa Marepuana. ONUIINTE MPOLECCHl, MPOUCXOAIINE TPH TEPMUUYECKON 00paboTKe, U 00BICHUTE
MPUPOAY YIPOUHEHHSI B CBS3H C JUarpaMMoi COCTOSTHUSL Me/lb — OepUIUIHA.

5. VYkaxuTe OCHOBHbIE OCOOEHHOCTHM IUIAaCTMAcC Kak KOHCTPYKIMOHHOTO MaTepuaiga u
PEKOMEHIalliY 10 UCIOJIb30BAHHUIO MJIACTMACC B MAILIMHOCTPOEHUH.



Ilepeuens BOMPOCOB K 3a4eTy:
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CtpoeHue u cBOMCTBAa METAJIOB. THIIBI KPUCTAININYECKUX PELLIETOK.

JledeKThl KpUCTAUTHYESCKON PEIIETKA METAITIOB.

Mexanu3M npoliecca KpucTaian3auuu MetaioB. CTpoeHHe CluTKa.

dopmupoBaHue CTPYKTYPHI 1e(OPMUPOBAHHBIX METAIJIOB U CILIABOB.

CrpoeHue MeTalInyecKHX CIIJIaBOB.

[TpaBumno ¢a3 ['mdOca.

Jnarpamma coCTOSIHUS CIUIaBOB, 00pa3yroIIMX XUMUYECKOE COETMHEHNE.

. JlmarpamMMsl COCTOSIHMSA CIUIABOB UX IIOCTPOCHHUE U Ha3HAYCHUE.

. [lmarpamMma cOCTOSIHUS CIUIABOB C HEOI'PAHMYEHHON PAaCTBOPUMOCTBIO KOMIIOHEHTOB B TBEp-

J0M COCTOSAHUU.

12.
13.

Juarpamma COCTOSIHHS CIUTaBOB, UCIBITHIBAIOIINX TOJIUMOP(HBIE TPEBPAILICHHS.
Jlnarpamma cOCTOSIHUS CIUIABOB C OTPAaHMUYEHHOM PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM

COCTOsHHU.

14.
15.
16.
17.
18.
19.
20.
21.
22.

Jluarpamma cOCTOSIHMSI CIUIaBOB, 00OPa3yOLMX MEXaHUUECKUE CMECH.

VYrpoleHHas guarpaMmma COCTOSIHUSL CUCTEMBI Kelle30-1IeMEHTHUT.

[TpaBuI0 OTPE3KOB.

KommioneHTsI 1 (a3bl B CIIaBax Keles3a ¢ yriepoaoM.

TpeboBanus1, MpeabsIBIIIEMbIe K KOHCTPYKIIMOHHBIM MaTepHajiaMm.

KOHCTPYKIII/IOHHEUI MMPOYHOCTH MCTAJIJIOB U KPUTCPUHU €€ OLICHKU.

Bistnue npumeceil Ha CBOMCTBA CTAJICH.

Bausinue yrineposa Ha cBoicTBa cTajei.

Knaccugukanus yriepoaucToil ctanu 1no CTpykType, 1o cnoco0y Ipou3BOJICTBA U pacKUCIe-

HUS, TI0 KAYCCTBY.

23
24
25

. Cranu 0OBIKHOBEHHOI'0 KayecTBa U KaueCTBEHHBIE.
. Bunsl uyryHoB. MEKpOCTpPYKTYypa CBOMCTBA MApKUPOBKA.
. OOmue cBeaeHust 0 TepMOOOpPaOOTKE.

IlepeueHb BOMPOCOB K YK3aMeHY:

00 NOoO Ol s WDN -

o

. CTpoeHnue u cBOMCTBAa METaJUIOB. THITBI KPUCTAIUIMUYECKUX PEIIETOK.

. HedeKTbl KpuCTaIUINYECKOMN peIIeTKH MEeTaJJIoB.

. MexaHu3M nporecca KpucTain3aiui MeTauioB. CTpoeHue CIuTKa.

. @opMHpOBaHUE CTPYKTYpPHI Ae(HOPMUPOBAHHBIX METAJUIOB U CILIABOB.

. CTpoeHne MeTaJuIn4eCKUX CIIJIaBOB.

. IIpaBuno ¢a3 ['nb6ca.

. Jlnarpamma coCTOSIHUS CIIIaBOB, 00Pa3yIONIMX XUMHYECKOE COCTMHEHNUE.

. JlmarpamMMBbI COCTOSTHUS CIIJIAaBOB UX MOCTPOCHHE U Ha3HAYCHUE.

. ZII/IanaMMa COCTOsIHHUA CILJIaBOB C HeOFpaHI/I'-IeHHOI\/'I pPacTBOPUMOCTBIO KOMIIOHCHTOB B TBEPAOM

COCTOsIHHH.

10
11

. I[I/Ial" paMMa COCTOSIHUA CIIJIABOB, UCTIBITHIBAROIITUX HOJ'II/IMOI)(I)HLIC MMpEeBpalICHUA.
. I[I/Ial"paMMa COCTOsAHHA CIIJIaBOB C OFpaHHqCHHOﬁ PACTBOPUMOCTBIO KOMIIOHCHTOB B TBCPIOM

COCTOSAHHH.

12.
13.
14.
15.
16.
17.

Jluarpamma cOCTOSIHMS CIUIaBOB, 00Pa3yIONMX MEXaHUUECKUE CMECH.
YHpOHIeHHaH anarpamMma COCTOAHUA CUCTEMBI KEJIC30-IIEMCHTUT.
[IpaBuno oTpe3KoB.

KomnoHeHTsI 1 ¢a3el B CIIaBax »Keje3a ¢ yriiepoaoM.

TpebGoBanus npeabABIIIeMble K KOHCTPYKIIMOHHBIM MaTepHaliaMm.
KoHCTpyKIIMOHHAsI MPOYHOCTH METAJIJIOB U KPUTEPHUH €€ OLIEHKH.



18. BuusHue nmpumeceil Ha CBOMCTBA CTaJEH.

19. BunusHue yrinepona Ha CBOMCTBa CTaJeH.

20. Knaccugukanusi yriaepoaucToil cTaliu 1o CTpyKType, 10 Croco0y MPOU3BOJCTBA M pacKHCIIe-
HUS, 110 KAYECTBY.

21. Cranu 0ObIKHOBEHHOI'O KaYeCTBa U KaueCTBEHHBIE.

22. Bwunpl uyryHOB. MUKpPOCTPYKTYypa CBOHCTBa MapKHPOBKa.

23. OO6mmwme cBeeHUs 0 TEPMOOOpPaOOTKE.

24. Bunpl TepMHUECKON 00pabOTKHA METAJLIOB.

25. TlpeBpaiieHus B CTalIM MPU HarpeBe.

26. IlpeBparieHus B CTaIU MPHU OXJIAKICHUU.

27. Jlnarpamma M30TEepMHUYECKOTO pacraja ayCTeHHUTA.

28. Omxur, HOpMaTU3aIysl, CTApCHHE.

29. OTmyck B CTaNH.

30. IloBepxHOCTHas 3aKajKa B CTAJIH.

31. MapTeHcuTHOE NpeBpalleHue B CTaIH.

32. Tlonnas v HEeMoJHAs 3aKajKa CTallu.

33. IIpokanuBaeMOCTh CTAJIH.

34. CrocoObl 3aKaJKH CTaJIH.

35. OCHOBHBIE JIUTHPYIOIIHE FITEMEHTHI B CTANISAX, UX BIUSHHE HA CBOMCTBA CTAJICH.

36. YnpouHEeHHE TOBEPXHOCTH METAIJIOB TUIACTHYECKUM J1e(OPMHUPOBAHUEM.

37. OO6mme cBenenus o XTO.

38. llemeHTanusi u HUTPOILIEMEHTAIUS CTAJIH.

39. A3oTHpOBaHHE U HUTPOLIEMEHTAIUs CTAJIH.

40. uddyzuonnas meramimsarus.

41. Knaccuduxanus JeTUpOBaHHBIX CTanel (IO pPaBHOBECHOW CTPYKTYpE, MO CTPYKType Mocie
OXJI2X/ICHUS Ha BO3/IyXe, 110 COCTABY, [0 HA3HAYECHUIO).

42. llemeHTyeMble U yay4lllaeMble KOHCTPYKIIMOHHBIC CTAJIH.

43. CTpouTeNbHBIC H aBTOMATHBIE CTAJTH.

44. XaponpouHbIe U XKapOCTOWKHE CTANIH.

45. Koppo3HMOHHOCTONKHE CTaH.

46. V3HOCOCTOWKHE CTaNH.

47. PeccopHONpYXHHHBIE, TOALIIUITHUKOBbIE KOHCTPYKLIMOHHBIE CTAJH.

48. HHCTpyMeHTaJbHBIE CTAallU JAJS PEXKYIIEr0 WHCTPYMEHTAa. YTIEPOAHMCTHIE U JIETUPOBAHHBIC
WHCTPYMEHTAJbHBIE CTANIH.

49. BrIcTpOpeKyIINe HHCTPYMEHTAIBHBIC CTAJIH U TBEPbIE CIIIABHI.

50. TwuraH u ero cruiaBbl (CBOWCTBA, JISTUPYIONINE 3JIEMEHTHI, TEpMUYecKas 00paboTKa, TPOMBIII-
JICHHBIE CIUTaBbI, IPUMEHEHHE, MAPKUPOBKA).

51. ATIOMUHUN W €ro CIUIaBbl (CBOMCTBA, JIETHPYIONIHWE JJIEMEHTHI, TepMUUYECKass 00paboTKa,
MIPOMBIIIIJICHHBIE CTJIABHI, IPUMEHEHHE, MAPKUPOBKA).

52. Marunuii u ero cmiaBbl (CBOMCTBa, JIETHPYIOIIME 3JIEMEHTHI, TepMHUEcKas o0paboTKa, Mpo-
MBIIJICHHBIE CIUIABBI, IPUMEHEHHE, MapKUPOBKA).

53. Menp u ee cruiaBbl (CBOMCTBA, JIETHPYIOLIUE 3JIEMEHTHI, TeépMUYecKas 00paboTKa, MPOMBIII-
JICHHBIE CIUTaBbI, IPUMEHEHHE, MAPKUPOBKA).

54. Tlonstne o HeMeTauMuecKux matepuanax. Kmaccudukarus monumepoB (IO COCTaBy, IO
dhopme Monekyd, mo (az3oBOMY COCTOSIHHIO, TTO OTHOIIICHUIO K HATPEBY).

55. OcoOEeHHOCTH CBOMCTB MOJMMEPHBIX MaTEepPHAIOB (OPHUEHTALMOHHOE YIIPOUYHEHUE, peslaKcallt-
OHHBIE CBOWCTBA, CTApEHHE MOJUMEPOB, PAJUAKCALIMOHHASI CTOHKOCTD, aAT€3HH).



IIIkaJabl OlleHKH 00pa30BaTeJIbHbIX JOCTHKECHUI:

PacyeT 0CHOBHBIX NMOKAa3aTeJel TeKYIero KOHTPOJIs 3a ceMecTp

1. PeliTuHT cTyneHTa MO JUCIMILIMHE ONpeaemseTcs Kak cyMMa 0auioB 3a paboty B cemectpe (Te-
KyIIlasi aTTeCTalys1) U OAJUIOB, MOJIYYEHHBIX B PE3YJIbTATE UTOTOBOM aTTECTAIlMU — DK3aMEHA.

2. Jlns npoBeeHUs TeKyIeH aTTecTallly Mo AUCHUIIIMHE IPeyCcMaTPUBAETCS BO3MOXKHOCTD Olle-
HUBaHUA B Oajuiax pa3jMyYHbIX BUJOB yueOHOW JEATEIbHOCTU CTyAeHTa B cemecTpe. KomnuecTBo BbI-
CTaBJIIEMbIX 0OAJIOB 3aBUCHUT OT MOJHOTHI U KAUE€CTBA BBIMOJIHEHUS y4EOHBIX 3aJlaHUll, CBOEBPEMEHHOCTHU
caauu pador.

3. PelTuHT cTyneHTa O TUCIUIUIMHE SBIISETCS CyMMa PEHTHHTOBBIX OAJIOB 32 CEMECTP SIBIISICTCS
OCHOBOM ISl BEICTABIICHUSI UTOTOBOM OIEHKHU TIO JTUCIUIUIHHE B «OYKBEHHOW» (DOPME B COOTBETCTBUU C
mkanoi oneHok ECTS, a Taxxke B TpaaunuoHHON (hopMe (YEThIPEXYPOBHEBAS IIKaNa JHUOO «3aUTEHOY).
HToroBas olieHKa MPOCTABISAETCS B BEIOMOCTh U 3a4ETHYIO KHIDKKY CTYICHTA.

IIlkana oueHUBaHUA HAa co0eceJOBAHMH MO NMPAKTHYECKHM padoram, Jiadopa-

TOPHBIM padoTaM, KOJUIOKBHYMax
KpI/ITele/I HAYMCJIEHUsA 0a/1J1I0B npu coﬁeceszaHnﬂx Mo BXOAHOMY KOHTPOJIKO, TEKYLIEMY

KOHTPOJIKO, ATTECTALIMH PA3a€ja0B

NoNo basnel 3a Bug TpeboBaHust K 3HAHUSIM
T paboThI
MaxkcruManbHbIi Oal BBICTaBIISIETCA MPU MOJIHOM U IPaBUIIb-
YO BX -5 HOM BBINIOJHEHUH 33JaHUM, TITyOOKOM M NPOYHOM YCBOCHHHU
1 YO JIP - 10 | cTyaeHTOM MpOrpaMMHOTO MaTepuaia, YeTKOM H3JI0KEHUH T10-
KJI-5 CTaHOBOK 3aJay, aJlfOPUTMOB U PEe3yJIbTATOB PELICHMs 3a/ad,
YO KP —9-10 | BBIBOZOB 1O pe3yibTataM padoThl, TOTOBHOCTH BBIIOJIHSTH
JAHHYIO pa0oTy B NPAKTHKE.
JlanHbIA Oay BbICTaBISIETCS MPH MOJIHOM M NPaBUJIBHOM BBIIOJ-
YO BX -4 | HeHuM 3aJaHUi, YCBOCHUH CTYJEHTOM ITPOTPaMMHOIO Marepuaa,
9 YO JIP —7-9 | 4yeTKOM H3JIO’KEHHH TTOCTAaHOBOK 3a/a4, alTOPUTMOB U PE3yibTa-
KiI-4 TOB pELIEHUs 33a4, BEIBOJOB I10 pe3yJibTaTaM paboThl, TOTOBHO-
YO KP —7-8 | cTu BBINONHATH AaHHYIO padOTy B TPaKTHKE, HO HEKOTOPHIE BO-
IIPOCHI M3JIaraeT HEMOCIEN0BATENBHO, JONYIIEHb HETOUHOCTH.
YO BX —3 | Jlannblii 6amt BBICTaBISETCS CTYACHTY MPH BBITIOJTHEHUH pado-
3 YO JIP —5-6 | T, HO Yy CTyJA€HTa HET MOJHOIO MOHMMAaHHs MOCTAaHOBOK 3a-
KJI-3 Jlay, METOJO0B U PE3YJIbTATOB PEIICHHIA.
YO KP -6
VO BX — 1-2 OHGHKaV «HEYJIOBJIETBOPUTEIILHO» BBICTABIISIETCSI CTYACHTY,
VO JIP — 1.5 | KOTOPbIi HE MOIHOCTBIO BHITONHAI paboTy, HEe OCBOMJI 3HAUU-
4 KJT — 1-2 TEJIbHOM YacTU MPOTrpaMMHOIO MaTepuala, JONMyCKaeT cylle-
VO KP <6 CTBEHHbIE OLIMOKH MPU TPAKTOBKHU MOCTAHOBOB 3a]1a4, METO/I0B
pelIeHni, TOJyYeHHBIX Pe3yJIbTaTOB.

Kputepum oneHKH pe3yJIbTaTOB CIa4H 324eTa

Bajibl Onenka
(urorooit | (DaJu1 3a OTBET
N N TpeGoBanus K 3HAHUAM
PENUTUHTOBOM Ha 3a4eTe)
OLIEHKH)




100-65

— OmneHka «3adTeHO» €CIIM OH HMMEET 3HAaHHA OCHOBHOIO
MaTepuana, €Cid OH IIPOYHO YCBOMJI IIPOTrPaMMHBIM MaTepuall,
IIOCJIEI0BATENBHO, YETKO M JIOTHYECKH CTPOMHO €r0 M3JIaracT €ro

«3aumenoy | HA 3adeTe, BIAJEET HEOOXOJUMBIMU HABBIKAMHU M IMPUEMAMH KX
- 35 6ann06 | BBINONHEHUS, YMEET TECHO YBSI3bIBATh TEOPHUIO C MIPAKTHUKOM

— VYueOHble TOCTHXKEHUSI B CEMECTPOBBIM NEPUOA U pe3yJibTaTaMu
PYOEKHOTO KOHTPOJSL JAEMOHCTPHUPYIOT JOCTAaTOYHYIO CTENECHb
OBJIAJICHUS] POTPAMMHBIM MaTePUATIOM.

64-0

— Or1eHKka «HE 3a4TCHO» BBICTABIISICTCS CTYACHTY, KOTOpBIﬁ HE
3HACT 3HAYMTEIHPHOM YacTH MporpaMMHOro mMarepuajia, JOIIYCKacT
CYIICCTBCHHBIC omunobku. Kak IIpaBHUJIO, OLCHKA «HEC 3a4TCHO»

«He 3aumeHOoy | CTABUTCS CTYACHTaM, KOTOPBIE HE MOTYT MPOJOJDKUTH OOydCHHE
- 0 bannos 0e3 JOMOTHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIONICH THUCIUILINHE.

— VYueOHble TOCTHXKEHUSI B CEMECTPOBBIM NEPUO U Pe3yJIbTaTaMU
pPyOSKHOTO KOHTPOJISi JIEMOHCTPUPOBAIM HE BBICOKYIO CTEIICHb
OBJIAJICHUS] MPOTPAMMHBIM MaTepUajIoM M0 MUHUMAJIbHOU IJIaHKE.

Kputepnu HauucjieHns 6aJ1710B CTYIEHTY N0 Pe3yJIbTaTaM CIa4yd IK3aMeHa

banuabl
(periTuH-
roBoH
OLICHKH)

Ouenka
IK3aMeHa
(crarmapTHas)

TpeboBanusi K 3HAHUAM

45 - 50

«OMJIUYHO»

OreHKa «OTIMYHO» BBICTABISIETCA CTYIEHTY, €CIIU OH IIIyOOKO U MPOY-
HO YCBOWJI NPOTPaMMHBI MaTepHall, UCUEPIBIBAOILE, [TOCIEI0BATEb-
HO, YETKO M JIOTUYECKH CTPONHHO €ro M3JaraeT, yMeeT TECHO yBSI3bIBATh
TEOPUIO C IIPAKTUKOM, CBOOOHO CIIpaBIIsIeTCA € 3a/ladyaMu, BOIIPOCAMU U
JIpYTMMH BHJIaMU TPUMEHEHUS 3HAHUH, IpUYeM He 3aTPYAHSETCS C OT-
BETOM IIpU BUJOU3MEHEHUU 3aJaHH, UCIIOJIb3yeT B OTBETE MaTepuall
MOHOTpaduyecKol JUTepaTypbl, NPaBUIBHO OOOCHOBBIBAET MPHUHITOE
pellieHne, BiIaJieeT Pa3HOCTOPOHHUMH HABBIKAMU W MpPUEMaMH BBIOJ-
HEHMsI IPAKTUYECKHX 3a/1a4.

38 - 45

«xopowo»

OreHKa «XOpOII0» BBICTABISIETCS CTY/ICHTY, €CIIF OH TBEPO 3HAET MaTepH-
aJl, TPaMOTHO U MO CYILECTBY M3JIaraeT €ro, He JOMYycKas CYyIIeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC, MPABHIIBHO TPHMEHSET TEOPETUUECKUE
TIOJIO>KEHUS TIPH PEILICHUH MPAKTHUYECKUX BOIIPOCOB U 3aj1ay, BIafeeT Heoo-
XOJIMMBIMH HaBBIKAMH Y TIPUEMAMH MX BBITIOJTHCHHUSI.

30-38

«y008671emeo-
PpUmMenvbHoy

OreHKa «yJOBIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTY, €CIM OH UMEeT
3HAHMS TOJIBKO OCHOBHOTO MaTepHaia, HO HE YCBOWIJ €ro JeTajei, J1o-
MyCKAaeT HETOYHOCTH, HEAOCTaTOYHO TMpaBHIbHbIE (HOPMYIUPOBKH,
HApyIICHUST JIOTHYECKOW TOCIEIOBATENBHOCTH B H3JIOKEHUH IIPO-
IrPaMMHOIO MaTepHuasia, HCIBITHIBACT 3aTPyJHEHHUS IPH BBIOJHEHUU
MIPAKTHYECKHUX PadoT.

Memnee 30

«Heydose-
meopumerns-
HO»

OrneHka «HEYOBJIETBOPUTEIHHOY BBICTABIISIETCSA CTYACHTY, KOTOPBII HE
3HaeT 3HAYUTEIBbHOW YacTU MPOrPpaMMHOIO MaTepuaia, AOIMYCKaeT Cy-
[IECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJIBIINMHU 3aTPYAHEHHUSIMH BbI-
MOJIHSET MpakTHueckue paboThl. Kak mpaBumiio, oneHKa «HEYJOBIETBO-
PHUTEIBHO» CTaBUTCS CTYJEHTaM, KOTOpPbIE HE MOTYT MPOJOKUTE 00Y-
yeHue O0e3 JOMOIHUTEIbHBIX 3aHATUH IO COOTBETCTBYIOIIEH AMCIIH-
TUIMHE.




Taoauna AJIdA aHa/In3a COOTBETCTBUA M B3aMMHOIO I€pecdeTa OMCHOK B pa3-
JIMYIHBIX IITKAJax

Cymma Ouenka no 4-x 3auer Ouenka 'oazams
0aJI0B 0aJILHOM MIKaJIe (ECTS) pazatt
90— 100 5 (OTJIMYHO) A OTJINYHO
85— 89 B OYCHb XOPOIIO
75 -84 4 (xoportio) C XOpOIIIO
3a4TEHO
70—-74
6569 D yIIOBJIETBOPUTEIHHO
60 — 64 3 (YAOBICTBOPUTEIHO) E MTOCPEJICTBEHHO
HE
Huxe 60 | 2 (HEyIOBIETBOPUTEIHHO) SAUTEHO F HEYJOBJIETBOPUTEIIBHO

Cryaent, nony4yuBimii Mmeaee 60% OT MakcUMaabHOTO Oajuia 3a pa3zies AUCIUIUTHHBI WA ITPOMe-
KYTOYHYIO aTTECTAIUI0, CYUTACTCSI HEATTECTOBAHHBIM MO JJAHHOMN JAUCIMILIUHE.
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MarepuajibHO-TEXHHYECKOE o0ecneyeHue y4eOHOM M CUUIIIMHbI
.HGKLII/IOHHI)IG 3aHATUA MMPOBOAATCA B CIICHUATIU3UPOBAHHBIX ayJUTOPHUAX, OCHAILICHHBIX MYJIbTUMC-

IUitHBIM 000pynoBaHueM. JlabopaTopHbie pabOThl IPOBOAATCS B JJaOOPATOPUM, OCHALLEHHOW CTaHAApT-
HBIMH KOMIUIEKTAMH OT€YECTBEHHBIX MPUOOPOB M YCTAHOBOK. MyIbTUMEIUIHBIN KypC JEKIMH, BUECO-
(1)I/IJ'II>MBI, MAKETHI U IIJIaKaThI.

Y4eOHO-MeTOAMYECKHE PEKOMEHAAUH JJIs1 CTY/ACHTOB

1. Ykazanus 1is npociayluBaHus JEKIUN

Ilepen HauyamoM 3aHATHI BHUMATEIbHO O3HAKOMUTHCSA C YUEOHBIM IJIAHOM MPOBEICHHS JEKIUH 1
CIIMCKOM PEKOMEHJOBAaHHOU JINTEPATYPBHI.

Ilepen mocenieHreM O4YEpPEAHOM JIEKIIMM OCBEKUTH B NAMATH OCHOBHBIE KOHILEMIIMH MTPONHEHHOIO
panee marepuana. [loqroToBuTs npu He0OXOUMOCTH BOIIPOCHI IIpenoaasaTento. He Hano onacatscs, 4To
BOMPOCHI MOT'YT OBITH IPOCTHIMHU.

Ha nexuinm ocHOBHOE BHMMAHUE CIIEAYET YAEIATh HE (POpMysiaM U MaTeMaTHYECKUM BBIKIIAKAM, a
COJIEP/KAHUIO N3Y4YaEMBIX BOIIPOCOB, ONPEEIICHUSIM U IIOCTAHOBKAM 3a/au.

B npornecce n3yyeHus JIEKIIMOHHOIO Kypca HEOOXOAUMO MO BO3MOKHOCTH YacTO BO3BPAIATHCS K
OCHOBHBIM HOHSATHSM U METO/IaM peleHHs 331a4 (37ech BO3MOXKEH BHIOOPOUYHBIN KOHTPOJb 3HAHUH CTY-
JICHTOB).

XKenaTenpHO UCIOIB30BaTh KOHCIEKTHI JIEKIHUH, B KOTOPBIX MCIOJB3YETCS IPUHATAS IpenojaBare-
JIeM cUCTeMa 0003HauUCHHUH.

Jis 6osiee moApoOHOro N3ydeHUs Kypca ciaeyeT padoTaTh ¢ PEKOMEH/I0BaHHBIMU JINTEPATyPHBIMU
MCTOYHHUKAMHU ¥ BHOBB MOSBIISIOIIUMUCS UCTOYHUKAMHU.

2. Yka3zaHus I y9acTHsI B IPAKTUYECKUX 3aHITHSIX

Ilepen nmocemeHNEM YSCHUTh TEMY IPAKTUYECKOIO 3aHATHUS U CAMOCTOSITENIBHO U3YyYUTh TEOPETH-
YEeCKHE BOIPOCHI.

B KoOHIIe MPaKTUYECKOTo 3aHATHs MPU HEOOXOAUMOCTH BBIACHUTH Yy IPENojaBaTelis HEsCHbIE BO-
IIPOCBHI.

OcCHOBHBIE pe3yJIbTaThl BHITIOJHEHUS PA0OTHl HEOOXOAUMO pacreqaraTh.

3. Yka3zaHus JU1s BBIIIOJIHEHUS J1a0OpaTOPHBIX paboT



Cobnronate TpeOOBaHMS TEXHUKH 0€30MaCHOCTH, /Ul YEero MpOCIylaTh HEOOXOIUMbIE pa3bsCHE-
HUS O IIPAaBUJIBHOCTH TMOBEAECHUS B JJAOOPAaTOPHH.

Ilepen BbImosHEHHEM JIAOOPATOPHOW PabOTHI MPOBECTH CAMOCTOSATENBHO MOATOTOBKY K pabote
U3YyYUB OCHOBHBIE TEOPETHYECKUE IOJIOKEHMsI, 3HAHUE KOTOPBIX HEOOXOAMMO AJISi OCMBICIEHHOI'O BBI-
MIOJTHEHHUSI PAOOTHI.

B npouecce BbIOIHEHUS pabOTHI cIelyeT MOCTOSHHO OOIIAThCs ¢ MPENoAaBaTesieM, He JOIycKas
10 BO3MOKHOCTH HENPABWIBHBIX JIEUCTBUM.

OCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HE00X0AUMO 3a(h)UKCHPOBATh B TIMCbMEHHOM BH/IE.

IIpu cnaue 3adyera 1o paboTe NOATOTOBUTH OTYET O MPOJIEIIAHHON padoTe, Te A0JIKHBI ObITh OTpa-
’KEHbI OCHOBHBIE PE3YJIbTAThl M BHIBOIBI.

4. VKa3zaHus JUIsl BBIIOJHEHUS] CaMOCTOSITENbHOM paboThI

[MonmyunTts y mpenojaBaTens 3alaHUe U CIIMCOK PEKOMEHAOBAaHHOW JTuTeparypbl. M3yuenue teope-
TUYECKHUX BOIIPOCOB CJIEAYeT MPOBOJUTH 110 BO3MOKHOCTU CAMOCTOSITENILHO, HO IIPU 3aTPYAHEHUSX 00-
parmaTbCs K MperoiaBaTelio.

[ToaroToBUTH MUCEMEHHBIN OTUET O MPOJICJIAHHON padoTe.

[Tpu BeImosHEHNH (HPOHTATBHBIX 3aJaHHI MO YCMOTPEHMIO IMpErojaBaTelss paboTa MOXKET OBITh
OlLleHeHa 0e3 MUCbMEHHOI'0 OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJIbHbBIE BOIPOCHI, IPU YCIOBUU aKTHB-
HOM caMOCTOSATENbHON PabOTHI.

IToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

Takum oOpa3om, camocTOsTeNIbHAS Pad0Ta CTYICHTOB SBISICTCS HEOOXOIUMBIM KOMIIOHEHTOM T10-
Jy4eHHUs OJHOLEHHOTO BBICILIEr0 00pa30oBaHuUs.

MeTonnqecmle PEKOMEHIANUNA NI rlperm):[aBaTeJIeﬁ

1. Ykazanus 11 npoBeIeHUs JEKIUH

Ha nepBoii BBOJHOM JIeKIIMU c/ies1aTh 001Ul 0030p cofepxKaHHUs Kypca U OTMETUTh HOBbIE METO/IbI
Y MOJIXOJIBI K PELICHHIO 3ajay, pacCMaTpUBaeMbIX B Kypce, JOBECTH JI0 CTYACHTOB TpeOoBaHUs Kadeapsl,
OTBETUTbH Ha BOIIPOCHI.

[Ipu moAroToBKE K JIEKIIMOHHBIM 3aHATUSAM HEOOXOAMMO MPOAyMaTh IJIaH €ro MpoBeAeHUs, Colep-
YKaHHe BCTYIMUTEIbHON, OCHOBHOM M 3aKJIFOUUTENIbHON YacTH JIEKIUU, 03HAKOMUTHCS ¢ HOBUHKaMHU yue0-
HOM ¥ METOJUYECKON JTUTEPATyphl, MyOIHKAIIUIMU MIEPUOTUIECKON MeYaTH MO TeMe JICKIIHOHHOTO 3aH -
tud. Ilepea nznoxkeHueM TEKyIIEro JEKIMOHHOTO MaTepralla HallOMHUTh 00 OCHOBHBIX MTOrax, JOCTUT-
HYTBIX Ha IPeIpIIyInX JeKuusax. C 3TOM LENbIo 3a1aTh HECKOJIBKO BOIIPOCOB ayJUTOPUH U OCYLIECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJEHTOB.

B xoze NeKIMOHHOTO 3aHATHUS MPenoAaBaTellb J0JKEH Ha3BaTh TeMY, Y4eOHbIE BOIPOCHI, O3HAKO-
MUTh CTYJIEHTOB C IE€PEYHEM OCHOBHOM U JOMOJIHUTEIBHON JUTEpATyphl 1O TeMe 3aHATHs. PackpbiBas
coJiep>kaHue y4eOHBIX BOIIPOCOB, aKIIEHTUPOBATh BHUMAHKE CTYJACHTOB Ha OCHOBHBIX KaTE€TOPUSX, SIBJIE-
HUSX U Ipoleccax, 0COOCHHOCTSIX UX MPOTEKaHHsA. PacKpbIBaTh CYIIHOCTb M COJAEpP)KAHUE Pa3TUYHBIX
TOYEK 3PEHUS U HAYYHBIX MOAXO0JA0B K O0BSICHEHUIO TEX WM UHBIX SBICHUH U MPOIIECCOB.

Crnenyer apryMeHTUPOBAHO O0OOCHOBATh COOCTBEHHYIO MO3UIIMIO TIO0 CIIOPHBIM TEOPETUUYECKUM BO-
npocam. I[IpuBoauts nmpumepsl. 3agaBaTh MO XOAY HM3J0KEHHUS JIEKIMOHHOTO Marepuana pUTOPUUYECKUE
BOIIPOCHI U CAMOMY J1aBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTUBM3AIMH MBICIUTEIBHON J€ATEIbHOCTH
CTYJICHTOB, MOBBIIICHUIO X BHUMaHUs U UHTEpeca K MaTepually JIEKIUH, ee cojep:kanuio. [IpenogaBa-
TEJlb JIOJDKEH PYKOBOAMTH PabOTON CTYIEHTOB MO KOHCHEKTHPOBAHUIO JIEKIIMOHHOTO MaTepHuasa, Moj-
YepKUBaTh HEOOXOJUMOCTh OTPaKEHUSI B KOHCIIEKTaX OCHOBHBIX MOJOXKEHUH HM3y4yaeMOW TeMbl, 0000
BBIJIETISIS, KaTerOpHANIbHBIN anmapaT. B 3akirounTenbHON YacTH JIGKIIMU HE0O0X0AUMO chOopMyITHUpOBaThH
oOmirie BBIBOJBI IO TEME, PACKPBIBAIOIINE COJIEP)KAHUE BCEX BOIMPOCOB, MOCTABIEHHBIX B JIEKIHH. O0B-
SIBUTh TUTAH OYEPETHOTO MPAKTUYECKOTO 3aHATHS, 1aTh KPATKUE PEKOMEHAAIMH 10 MOATOTOBKE CTYJEH-
TOoB. OnpeenuTh MECTO U BpeMsi KOHCYIbTAIIMH CTYAEHTaM, OKEIaBIIUM BBICTYIIUTh Ha C AOKJIAJaMU U
pedeparamu.

Ha mocnenneit nekuuu yaenuts Bpems A 0030pa Hanbojiee BaKHBIX IMOJIOXKEHUH, PaCCMOTpPEH-
HBIX B Kypce.

2. Yka3zaHus i NPOBEACHUS TPAKTUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY 3aHATHUS.

OO6CyIUTh OCHOBHBIC TIOHATHS, CBI3aHHBIE C TEMOM.



B mporiecce pemienus 3a1a4 BECTH IUCKYCCHIO CO CTYIEHTAMH O MPABUILHOCTU MPUMEHEHHUS TEO-
PETUYECKUX 3HAHUM.

OTmedaTs CTYJEHTOB, HanOO0JIee aKTUBHO YYaCTBYIOIIUX B PEIICHUH 3a/1a4 U TUCKYCCHSIX.

B koHIIE IpaKTUKH 3a1aTh AyAUTOPUU HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3zaHus Ui IpoBeieHUs Tab0paTOPHBIX 3aHATHI.

CobmoiaTh TpeOOBaHUSA TEXHUKH 0€30MaCHOCTH U MPOBOJUTH HEOOXOIUMBIE PA3bsICHEHUS O Mpa-
BUJILHOCTHU TIOBEJICHUS B 1a00paTOpUH.

[lepen BbIMOTHEHHEM J1TAOOPATOPHON PabOTHI IPOBEPUTH CTENEHb TOTOBHOCTH CTYACHTOB, HAllOM-
HUTh U 00CYIUTHh OCHOBHBIE TEOPETUUYECKHE IMOJIOKEHUSI, 3HAHNE KOTOPBIX HEOOXOIUMO ISl OCMBICIICH-
HOTO BBITIOJIHEHUS PabOT.

B mporecce BbIMoHEHUST pabOTHI CIEAYET MOCTOSIHHO OOIIAThCA CO CTYAEHTaMH, HE JOIYyCKas Mo
BO3MOHOCTH HUX HENPABUIbHBIX JICHCTBUM.

TpeboBarb, 4YTOOBI OCHOBHBIE PE3YJIbTAaThl HKCIIEPUMEHTOB ObUIM 3a(UMKCHUPOBAHbBI CTYyJEHTAMHU B
MUCbMEHHOM BH/JIE.

[Ipu mpueme 3ayera mo pabote TpeGOBATh OTUET O MPOJICTAHHON paboTe, I/ie TOJKHBI OBITH OTpa-
YKEHBbI OCHOBHBIE PE3YyJIbTaThl U BHIBOJIBI.

4.Yka3aHus 110 KOHTPOJIIO CAMOCTOATEIbHON PabOTHI CTYJCHTOB

[To ycMoTpeHHI0 mperoaaBarelis 3alaHie Ha CaMOCTOSITEIILHYIO PaboTy MOXKET OBITh MHIUBHIY-
QJIBHBIM WIIN (PPOHTATHHBIM.

[Ipy ucnonp30BaHUM WHIWBHUAYAIBHBIX 3aJaHUN TPeOOBaTh OT CTYACHTa MUCHbMEHHBIH OTYET O
MIPOJIEIaHHOI padoTe.

[Tpu npumeHeHnn (PPOHTATBHBIX 3aJIaHUN BECTH KOJUICKTHBHBIC OOCYKIICHHUS CO CTyJISHTaMH OC-
HOBHBIX TEOPETUYECKUX MOJIOKEHUMN.

C 1menpro0 KOHTPOJIS KA4eCTBA BBITIONHEHUS CAMOCTOSITEIIBHON paboThl TpeOOBATh WHIMBUIYATbHBIE
OTYETHI (IOMYCTUMO BMECTO MUCHBMEHHOTO OTYeTa MPUMEHSITh WHIAMBUAYaIbHbIE KOHTPOJIbHBIE BOIPO-
CBbl).

[IporpamMma coctaBiieHa B coorBercTBuu ¢ TpedboBanusimu OC HUAY MUDU u yyeOHbIM 1u1a-
HOM OCHOBHOM 00pa30BaTeIbHOW MPOrpaMMbl M0 HampaBieHuio noarotoBku 15.03.01 MammHoctpoe-
HHEC.

Pabouyto nmporpaMmy cocTaBuiI JOLEHT . Kynamesa 1.0.

PernensenT: nomeHt CerD Koctun /1. A.

[IporpamMma onobpena Ha 3acemanun YMKH 15.03.01 Mammnoctpoenue ot 15.11.2021 roaa,
POTOKOIT Ne2.

[Ipencenarens yueOHO-METOTUIECKON KOMUCCUHT S pbHES Kynamesa 1.0O.



