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1. HEJIM OCBOEHMUSA JUCHUIIJINHBI

Llenb OCBOCHHUS JAUCHUIUTUHBI «MaTrepuanoBeIeHue» COCTOUT B (DOPMUPOBAHHH y OOyYarOIIUXCS

3HAHUS 0 M3YYECHHUIO 3aBUCHMOCTH CBOMCTB MaT€pUANIOB OT MX CTPOCHHUs IPU BO3JACHCTBUHU Pa3HbBIX
(dakTOpOB s TPAaBWIBHOTO BbIOOpa MaTepHall KOHKPETHOTO M3/EJHs; 3HaHUS O CTPOCHUHM METAJUIOB H
CIUIaBOB, O HauOoyiee BaXKHBIX (DU3MUECKUX M XMMHUYECKUX MPEBpallleHHUAX B MeTaylaX U CIlaBax; o
CBOMCTBAaX OCHOBHBIX KOHCTPYKIIMOHHBIX U MHCTPYMEHTAIbHbIX MaTEpPUaJIOB.

[Tpu 5TOM 3a0auamu TUCTUTUTHEI SBISIFOTCS:

- MpUOOpETEeHNE 00YUYaAIOIUMHKCS 3HAHUA B 00JIaCTH:

-M3y4eHUe 3aKOHOMEPHOCTEH (POPMUPOBAHUS CTPYKTYPhI MATEPHAIIOB.

-M3y4YCHHE TPHUHIUIOB  KJIACCH(PUKAIMH, MAPKHPOBKH U  CBOWCTB KOHCTPYKIIMOHHBIX |
WHCTPYMEHTAILHBIX MaTePUaJIOB.

-M3y4YCHHUE OCHOB TEOPHU TEPMUYECKOH, XUMHUKO-TEPMUYECKOH 00pabOTOK MaTepHallOB, METOJIOB
WCCJICIOBAHMS W UCIIBITAHUS MAaTEPUATIOB.

- (¢dopMHUpOBaHHE HABBHIKOB OOOCHOBAaHHOTO BbIOOpa KOHCTPYKIIMOHHOTO MaTrepuana Jiis
IIPOM3BOJICTBA U3JICIHS C ONITHMAILHBIM YPOBHEM 3KCIUTYaTAlIHOHHBIX M TEXHOJIOTUICCKUX CBOWCTB,
METOIOB €TI0 YIPOUHEHHUsI (pa3ylnpoOYHEHHUs) C YUETOM TEXHOJIOTUYECKUX CBOWCTB U SKOHOMHUYECKOM
1enecoo0pa3HoCcTr

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBbHOM
IHPOI'PAMMBbI

2.1. Jucuunnunna «MarepuanoBefeHre» oTHOCUTCS K 6a3oBoi yactu brnoka 1 Jucturuimnel (Moaynn),
MMEET TECHYIO CBSI3b C APYTHUMH JUCIUIUIMHAMM.

22. B Ta6J'II/IHC NPUBCACHBI NPCAMICCTBYIOIIMWEC W IMOCICAYIOMUEC AUCHUIIIIMHBI, HAIpPaBJICHHBIC Ha
q)OpMI/IpOBaHI/Ie KOMHCTCHL{I/II\/'I JAUCHUIIIMHBI B COOTBECTCTBHUU C ManHI.[efI KOMHCTCHI_II/Iﬁ OIl.

Hpez[meCTBylonme 1 nmocJieAyroimue TuCuunJInHbI,
HallpaBJIC€HHbIC HA (l)Ole/IPOBaHHe KOMIIeTeHIIM i

No
/ [MpeaiecTByIONIHME AUCIUATUTAHBI [Mocnemyrorue TUCIUILTHHBI
/i
1 dusnka TexHOIOTHsI KOHCTPYKIIMOHHBIX
MaTepHaioB

Texnomorun YIIAaKOBKH U
YIIaKOBOYHBIC MATCPUAIIbI

OCHOBEI HHXXCHCPHOT'O CTPOUTECIILCTBA
N CaHTCXHUKHU




3. IJTAHUPYEMBIE PE3YJIBTATBI OBYUEHUSA

[Tnaampyembie pe3ynbTaThl OCBOEHUs oOpaszoBarenpHOW mporpammbl (OI) — xommereHnuu
00y4aromuXcs ONPEACISIOTCS TPEOOBaHUSAMH CTaHAapTa IO HANpPaBJICHUIO MOATOTOBKU M (HOPMUPYIOTCS B
COOTBETCTBUM ¢ MaTpulei kommereHuii OI1

No Homep/ HaumeHoBaHMe KOMIIETEHIIMH B pe3yabTare uzy4eHnusi AMCUUNIMHBI
n/n HHJIEKC (m1m ee yacTun) o0y4aromuecst 10JIKHbI:
KOMIeTEeHIUH
1 2 3 4
1 OIIK - 7 Cnoco6en npumensts coBpemennbie | OIIK-7.1. OG0cHOBBIBAaET 3KOJIOTUYHOCTH U
9KOJIOTUYHBIE M OE30TaCHbIE METOABI | OE30MaCHOCTh UCIOJIB30BAHUS CHIPHEBBIX U
paloHaIbHOrO UCIIOJIb30BaHUS | SHEPTrEeTHUECKUX PECYPCOB B
CBIPBEBBIX u SHEPreTUYECKUX | MAIIMHOCTPOCHUH
PECYPCOB B MAITUHOCTPOCHUU OIIK-7.2. BeimonHsieT MOMCK ONTUMAaTbHBIX
pelIeHui AJi UCTIOIb30BaHUSI CHIPHEBBIX U
SHEPreTHYECKHUX PECYPCOB
OIIK-7.3. OrieHuBaeT KOJOTUIHOCTD H
0€30MaCHOCTh UCIIOJIb30BAHUS CBHIPHEBBIX U
SHEPreTUYECKUX PECYPCOB B
MaIIMHOCTPOCHUH




4. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

4.1. OFbEM JUCIHMILINHBI ¥ BUJblI YYEEHOM PABOTHI

Ounas ¢popma

Buj yueOHoi padoThI Bcero yacos Cemectp
Ne 3
4acoB
1 2 3

AyauTopHasi KOHTaKTHasi padoTa (Bcero) 36 36

B Tom unce:

Jlexmmm (JI) 18 18

[Tpaktuueckue 3ansatus (I113), Cemunaps (C)

JlaGopaTtopusie padoTs (JIP) 18 18

BHeay1uTopHasi KOHTAKTHAsi padoTa 1,7 1,7

B TOM unciie HHAUBUYABHBIE TPYNIIOBBIE KOHCYIbTAlUU 1,7 1,7

CamocTosiTesibHasE padoTa 00y4yarierocs (CPO)”~ 34 34

(Bcero)

Paboma ¢ knudcHbIMU UCTOYHUKAMU 10 10

Iloocomoska k 1a60pamopHuLIM 3aHAMUAM 10 10

Iloozomoeka k mecmosomy KOHMPOJO 10 10

Tlo02omoera Kk npomexncymouHomMy KOHMPOIIO 4 4

[IpomexyTounas 3auer (3) 3) 3)

aTTecTanus B TOM 4HcJIe:

[Tpuem 3au., gac. 0,3 0,3

UTOro: 4yacos 72 72

Obmas 3a4. e/l 2 2

TPY/10€MKOCTh

OuHo-3204Has popma
Buj yueOHoi1 padoThI Bcero yacos Cemectp
Ne 3
4acoB
1 2 3

AyauTOpHAasi KOHTAKTHAs padoTa (Bcero) 34 34

B ToM uucne:

Jlexuuu (JI) 16 16

[TpaxTrueckue 3anstus (I13), Cemunapsi (C)

Jlaboparopusie padots (JIP) 16 16

BHeayauTopHasi KOHTAKTHasi padoTa 1,7 1,7

B Tom uuncne nHANBHyaIbHBIE TPYIIIOBBIE KOHCYJIBTAL[UH 1,7 1,7




CamocrosiTe;1bHasi paboTa oGyuaromerocst (CPO) 38 38
(Bcero)
Paboma ¢ knudsxcnvimu ucmounuxamu 10 10
Iloozomoska k 1ab0pamopHbim 3aHAMUIM 10 10
Iloozomoeka k mecmosomy KOHMPOJO 10 10
Ilo02omoera Kk npomencymouHomMy KOHMPOIIO 8 8
[Ipomexxyrounas 3auer (3) 3) 3)
aTTecTanus B TOM 4HCJIe:
[Tpuem 3au., yac. 0,3 0,3
HUTOIO: 4acoB 72 72
Obmas 3a4. e/l 2 2
TPYA0EMKOCTh
3aounas ¢popma
Buj y4eOHoii padoThI Bcero yacosn Cemectp
Ne 3
4acoB
1 2 3
AyauTOpHasi KOHTAKTHas padoTta (Bcero) 72 72
B ToM uucne:
Jlexmun (JI) 18 18
[Ipaktuueckue 3anarus (I113), Cemunapsi (C)
JlaGopaTtopuslie padoTs (JIP) 18 18
BueayauTopHasi KOHTaKTHasi padoTa 1,7 1,7
B TOM 4ncIiie HHAMBHYAJIBHBIE TPYIIIOBBIE KOHCYJIbTAlUN 1,7 1,7
CamocrosiTebHas pa6ora obyuaomerocs (CPO) 34 34
(Bcero)
Paboma ¢ knusichvimu ucmoyrnuxamu 10 10
Iloozomoeka xk 1abopamopusvim 3aHAMUAM 10 10
Iloozomoeka k mecmogomy KOHMPOO 10 10
Ilo0zomoeka Kk npomesHcymouHoMy KOHMPOJIO 4 4
[TpomexyTouHas 3auer (3) 3) 3)
aTTecTanus B TOM 4YHCJI€:
[Ipuem 3au., yac. 0,3 0,3
UTOr o: 4acos 108 108
Obmas 3a4. e/l 3 3
TPYA0EMKOCTh




4.2. COAEP KAHUE JTUCIHUIIJIMHbI

4.2.1. Pa3nesibl (TeMbl) TUCIUIIHHBI, BUbI Y4eOHOI 1eATeJILHOCTH  (D)OPMBI KOHTPOJIS
Ounas popma

Ne Ne HaumeHnoBanue pasaesia (TemMbl) Buasbl yueOHoii nesiTteibHOCTH, | POpMBI TeKyLIeH
n/nm | cemect AUCHUILTHHBI BKJIIOYASI CAMOCTOSITEIbHYIO u
pa padoTy o0y4aromuxcs NMPOMEKYTOYHOI
(B yacax) aTTrecTanuu
J | JIP | I3 | CPO | Bcer
0
1 2 3 4 5 6 7 8 9
Paznen 1. 3akoHomepHocTH | 4 4 8 14 | Texymmii TecTOBBIH
dbopMHUpOBaHHS CTPYKTYPBI KOHTpPOJIb
MaTepUajoB
2. Paznen 2. JlernpoBaHHBIE CTAIH 4 4 8 14
3. Pa3zpnen 3. OCHOBBI TEPMUYECKOHN U 4 4 6 14
XUMHUKO-TEPMHUUECKON 00pabOTKH
4, Pa3nen 4. lIBeTHBIE MEeTaUIBI U CILIABBI | 2 2 6 10
5. Paznen 5. HemeTanmnuueckue 4 4 6 14
MaTepHaIbI
6. BHeaynutopHas KoHTakTHas paboTta 1,7 | UnnuBunyanbHbie
Y TPYIIIIOBBIC
3aHATHS
7. ITpomMexyTouHas aTTecTalus 0,3 3auer
HUTOro: 18 |18 34 72

O4yHo-3204Has popma

Ne Ne HaumenoBanue pa3sjaena (TeMsbl) Buabl y4eOHoil 1eATeJIbHOCTH, | POpMBbI TEKYLIEH
n/m | cemect AUCHMILIMHBI BKJII0Yas1 CAMOCTOATENbHYIO U
pa padoTry o0y4aromuxcs MPOMEKYTOYHOM
(B yacax) arrecTaumMu
J | JIP | I3 | CPO | Becer
0
1 2 3 4 ) 6 7 8 9




1. 4 Paznen 1. 3akoHomepHoCcTH | 4 4 8 16 | Texymwmii TecToBbIi
dopmupoBanus CTPYKTYPBI KOHTPOJIB
MaTepHaoB
2. Paznen 2. JlerupoBaHHbIe CTAIH 4 4 8 16
3. Paznien 3. OCHOBBI TEPMUYECKON U 4 4 8 16
XUMHUKO-TEPMUYECKON 00pabOTKH
4. Paznen 4. [{BeTHBIC METAILIBI U CIUIABHI | 2 2 8 10
5. Paznen 5. Hemeramnnueckue 2 2 6 10
MaTepuaIbl
6. BaeaynuTtopHas KOHTaKTHas paboTa 1,7 | NaouBuayanbHbIE
Y TPYIIIIOBEIC
3aHATHS
7. [TpomexyTouHas aTTecTanus 0,3 3ayer
HUTOTIO: 16 |16 38 72
3aounas popma
Ne Ne HaumenoBanue pasaesia (TemMbl) Buasbl yueOHoit nesteqbHOCTH, | POpMBI TeKyLIeH
n/m | cemect AUCUMITUHBI BKJIIOYAsl CAMOCTOATEIbHYIO "
pa padoTy o0y4aromuxcs NPOMEKYTOYHOH
(B yacax) arrecTauMu
J | JIP | I3 | CPO | Bcer
0
2 3 4 5 6 7 8 9
4 Paznen 1. 3aKOHOMEpHOCTH | 2 2 12 16 | Texywwmii TecToBbIi
(bopMupoBaHUs CTPYKTYpBI KOHTPOJIb
MaTepHaoB




Pasnen 2. JlernpoBanHble cTanu 12 16

Paznen 3. OCHOBBI TEpMUYECKON U 12 14

XHUMHUKO-TEPMUYECKON 00pabOTKH

Paznen 4. L{BeTHBIC METAJUIBI U CILJIABBI 12 12

Paznen 5. Hemerannuueckue 9 9

MaTepHalIbl

BHueaynutopHas kKoHTakTHasi paboTa 1,7 | VUanuBuayanbHbIe
U TPYIIIIOBBIC

3aHATHS
[TpomexyTouHas aTTecTanus 0,3 3ayer
HUTOro: 57 72




4.2.2. JIeKIIHOHHBIH KYypC

Ne HauMenoBanue HaumenoBanue TeMbI Conep:xxanue JeKIu Bcero yacos
n/n pa3aena JIEKIIUM
AUCHHUILIMHBI
1 2 3 4 ) 6 7
Cemectp 4 O 03 |39
0) PO | O
1. | 3akonomepHoctn | MeramioBenenue kak Hayka | CyiHOCTh  MeTajuinyeckoro, | 4 4 2
(dhopMupoBaHHUS O CBOMCTBaX METAJJIOB U | HOHHOTO W KOBAJEHTHOTO
CTPYKTYPBI CILIaBOB. THUIIOB CBSI3U.
MaTepuasoB Tunsl cBA3M B TBepAbIX | XapaKTepHbIE CBOIicTBa
Tenax. METaJIOB.
ATOMHO-KPUCTAJUIMYECKOE | DIeMeHTapHas sieika.
CTpPOEHHE METAJIIOB. [Homumopdusm.
[Ipouecc kpucramnuzaruu. | [lapamerp  KpuCTaIIIMYECKOM

CrpoeHue MeTaioB
Kpucrannuueckue pemerku
Kpucramnmaeckoe
CTPOCHHE.

DnemMeHTapHOU
KPUCTAJUTMYECKON SUECHKOM.
Kpucramnmsanus Metaos.

JedekTs

KPUCTAJUIMYECKOTO
CTPOCHUS: TOYCYHEBIE,
JIMHEHHBIE u
MMOBEPXHOCTHBIE.

PECIICTKHU, IJIIOTHOCTH YIIAKOBKU
H KOOPpAHUHAIIMOHHOC YUCIIO.

Bunpl jguciokanmuu M HX
CTpPOCHHUE.

@opmMbl  KPUCTAUIOB  H
BIIMUSIHUE pEaJbHOM Cpelbl Ha
npoiiecc KPUCTaJUTH3AIUH.
OO6pazoBanue JICHIPUTHOU
CTPYKTYPBI
Huddysus.

Juddy3noHHbIE TPOIIECCHI.
[TopomkoBast MeTauTyprus.
[TopomKkoBbI€ TOKPBITHSL.

Kpucrannmzanus meTaios.

[Honmumopdusm.
JedekTbl  KpUCTaUIMYECKOTOo
CTPOCHMUS. Toueunsble,

JUHEHHbIE W TOBEPXHOCTHHIE
ne(eKTHI.

Paznuune wmexny ynmpyroi u
IUTACTUYECKON ehopMaIusIMu.

Kak wu3Mensiercs  cTpoeHue
MeTaia B nporecce
TUIACTUYECKOTO
nepopMHUpOBaHUS.

[InoTHOCTE JAMCIIOKAIMKM TIPH
IUTaCTHYECKON JepopManuu.
BnusiHue m3MeHeHue CTpoeHHs
Ha CBOMCTBA
nehOpMUPOBAHHOTO METaJIIa.
CymHOCTh SIBIEHHS HakJena.
TBepnocTh
Mertobl
TBEPJIOCTH.

onpeeneHus
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JlerupoBaHHbIE
cTanm

KoHcTpykiinonsslie cranu
Cranmu co coenualbHBIMU
CBOMCTBaMH
HNHCcTpyMeHTanbHbIE  CTalu
M CILIABBI

Hanpsoxenus u nedopmanusi.
SIBnenue Hakiena.
CranpmapTHble  MEXaHHUYECKHE

CBOMCTBA: TBEPJOCTb;
XapaKTEPUCTHKH,
orpeJeseMble npu
PaCTsHKCHHH; ylapHas
BSA3KOCTb; COIIPOTHBIICHHE
YCTaJIOCTH.

KoHcTpyknnonHsle cTany.
CrtpourenbHble CTAIH.
LlemeHnTyemMble cTanmu.
VYydmaemsle cTanu.
BricoKOIIpoUHBIE CTAJIN.
[IpyxuHHBIE CTANH.

OcHOBBI
TEPMUYECKOU U
XUMUKO-
TEPMUAYECKOU
00paboTKu cTamn

Jwnarpamma COCTOSIHUS
KeJe30yTIePOIUCTBIX
CILIaBOB.

Cramu. YyryHsl

OTxur

3aKaJika U OTILYCK CTaJld
[ToBepxHOCTHOE
yIIPOYHEHUE

[IpeBpamieHuss B cCTayM IpH
Harpese.

[IpeBpamienus
NEepeoXIakIEHHOIO ayCTEeHUTA.
MapreHcuTHOE NpeBpanicHue U
€ro 0COOEHHOCTH.
[IpeBpamienuss aycreHuTa INpH
HEIPEPHIBHOM OXJIAXKACHHUH.
[IpeBpamienuss mnpu  OTIIyCKE
3aKAJICHHOM CTaJIH.

Crnioco0 U3roToBIEHUS U3JEIUM
ompezenser  TpeOOBaHHUS K
TEXHOJIOTHYECKUM  CBOMCTBaM
Marepuana (KOBKOCTb,
JINTCHHBIC CBOICTBA,
00pabaTbIBa€MOCTh  pE3aHHUEM,
CBapHBaeMOCTh).

HBCTHBIG MCTaJJIbI
" CIlJIaBBI

ANTIOMMHHH 1 €T0 CIUIaBhI.
Menp 1 ee CIaBEl

CmnaBel  Ipyrux ILBETHBIX
METAJIJIOB

AMOMUHUN — MeTaJlI
cepedpucToro 1[BETA,
XapaKTEPU3YIOLIUNCA  HU3KOHN
miotHocTeio (2,7 r/em),
BBICOKOW MIaCTHYHOCTHIO (§ =
40%), HU3KMMH [TPOYHOCTHIO (G
= 80MIIa) u TBepmoctrio (HB
25).

Menp — MeTamn  KpacHO-
po3zoBoro 1Bera. [lnotHOCTH
Mexn 8,94 r/em’, Temueparypa
maBiienuss — 1083°C.

Tutran — nerkuii (p=4,5 r/emd)
5 TJTACTUYHBINA METaIT
cepeOpucTo-06enoro Bera.

Hemerannnueckue
MaTepHuaIbl

[InacTuyeckne Macchbl
Pe3nHoBBIE MaTepransl

CBoiicTBa, CcoCTaB u
KJIACCU(UKAIINS TIACTMACC.
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JIpeBecHbIe MaTeprasbl
Heopranunueckue
MaTepuabl

IIo moBeneHuro mnpu Harpese
BCE IUIACTMACChl JENATCS Ha

TEPMOILIACTUYHbBIE u
TEPMOpPEAKTUBHBIE.
ITo BULY HANIOJTHUTENSA

IUIACTMACChI  JCNSATCS  Ha
MOPOIIKOBBIE,  BOJIOKHHUCTBIEC,
CIIOMCTBIC, TA30HAIIOHEHHBIC U
ITaCTMAcChl 0€3 HAITOJIHUTEIIS.
I[To cmocoby mnepepaboOTKu B
u3enus IUIACTMACCHI
HOJPA3ICNIIOTCS HA JINTHEBBIC
Y TIPECCOBOYHBIC.

[lo Ha3HAYEHWIO TUIACTMACCHI
JENITCS Ha KOHCTPYKIIMOHHBIE,

XUMUYECKU CTOlKue,
IIPOKJIaJOYHbIE "
YIJIOTHUTEIBHBIE,
(GpUKIMOHHbBIE 51
aHTU(PUKIMOHHBIE,
TEIIOU30JISILIUOHHBIE U
TEIUIO3aILUTHbIE,
JIEKTPOU30JIALIUOHHBIE,
ONTUYECKH pO3payHble,

00JMIIOBOYHO-EKOPATUBHBIE U
OTJICJIOYHbIE.

[IpaBusbHBII BEIOOP MaTepuaa
JUIs  KOHKPETHOTO  M3JIeNus
SIBIISICTCS MCKJTFOUYUTEIEHO
BaXKHOU 3ajaveil. On
TIPOU3BOUTCS C  ydyeToM
nenoro psga kpurepues. llpu
TOM TEXHUYECKHUE KPHUTEPHUU

BbIOOpa Martepuana
OTIPEIEISIOTCS YCJIIOBUSIMU
JKCIUTyaTalluy U3J1EIusl.

Kommaekc MeEXaHUIEeCKIX
CBOJCTB (TIpOYHOCTb,
YIPYroCTh TBEPJIOCTbh,

IUTACTUYHOCTh, BS3KOCTH), a B
psne ciiydaeB U TpeOOBaHUS K

CreuaIbHbIM CBOMCTBaM
(Koppo3roHHas CTOMKOCT®,
KapOCTOMKOCTb,
AKapOMPOYHOCTH,
H3HOCOCTOMKOCTD,

paavaloHHas CTOMKOCTh U
Jp.).

HUTOI'O yacoB B cemecTpe:

18

16

12




4.2.3. JIaGopaTopHbIi NPAKTUKYM

Ne | HaumenoBaHmue pasjaeiia HaumeHoBaHue Conepxanue Bcero yacos
n/n AMCUUIIMHBI J1a00paTopHOi padoThI JabopaTopHoii padoThbI
1 2 3 4 5
O |03 30
Cemecrtp 4 o D 0
O |0
1. | 3akoHOMepHOCTH N3ydyeHne MUKPOCKOIIOB. O3HakoOMIIEHHE C 4 4 2
dbopMupoBaHUsl CTPYKTYpHI | MI3yueHHe ¥ M3TOTOBIEHHUE |BUJAMU MHUKPOCKOIIOB.
MaTepuaioB MUKPOILIH(OB. N3yuuth

ONTHYECKYIO CXEMY
Mukpockorra MUM-7.

N3roroButh
MUKPOIUTH(.

IIpocmotpets nox
MHUKPOCKOIIOM
HOBEPXHOCTH 1IIU(a 10
TpaBJICHUS.

Br1OpaTh peakTus B
COOTBETCTBUH C
MaTepuaIoM IuIuda.

3apucoBatb
MHUKPOCTPYKTYpY numda,
BBISIBJICHHYIO TPaBJICHUEM
U JaTh HOSICHEHUA K HEH.

CocraBuTh
MMACbMEHHBIA OTYET O
pabore.
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JlerupoBaHHBIE CTAIN

N3ydenue xuM. cocraBa CTaiu
VYhnpaxxkHeHue 0o auarpaMmme
Fe-FeC.

[TponaGmronats 3a
[[BETOM ITOTOKA UCKP
ATAJIOHHBIX 00pa3IOB
cTajneil N3BECTHBIX
MapoK.

CpaBHUTBH LIBET UCKPHI 110
aTacy.

OnpenenuTh NpUMEPHBIN
XUMUYECKUH COCTaB
CTaJlu.

3apucoBarhb IIOTOK UCKP
ATAJIOHOB B OTYET U
3anucaTh IPUMEPHBIN
XHM. COCTaB.

N3yuuts quarpammy Fe-
FeC (xene3o-yriepon).
N3yuuts assl
MpEBpAILICHUH.
Hayuurtscs onpenensats
o auarpamme Fe-FeC
TEMIEPATYPY
TepMOOOPaOOTKH CILIaBa.
3apucoBath B OTYET
nuarpammy Fe-FeC.

OCHOBBI TEPMUYECKON U
XUMHUKO-TEPMHUYECKON
00paboTKu cTa)In

3akanka yriiepoJucTbIX
CTaJICH.

Ornpenenursb
TEeMIIEPaTypy 3aKaIKu,
BpEMS BBIJICPIKKH,
CKOPOCTh OXJIXKICHHUS.
N3meputs TBEPIOCTH
ATajJoHa 0 3aKaJIKH.
N3meputs TBEPIOCTH
ATajJIOHA MOCJC 3aKaIKH.
3aHecTu JaHHBIE B BULE
TaOJIUIIBI B OTYET.
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LiBeTHBIC METAJIIBL U
CILIaBbI

OTiycK yriaepoaucThbiX
CTaJIeH.

Onpenenuthb
TEeMIEepaTypy s
OTILYCKa CTaJIH.
W3meputh TBEPIOCTH
JTaJIoOHa I10CJIE OTITYCKA.
N3yunth

MHUKPOCTPYKTYPY
3TaJIOHA MOCJIE OTITYCKA.

Hemeramnnueckue
MarepHuabl

OTxur u HOpMaJIu3alnusa

YTIIEPOIUCTBIX CTAIEH.

Onpenenutb
TEMIIEPATYPY IS OTHKUTA
CTaJIN.

N3mepurs TBEPIOCTD
JTaJIOHA ITOCJIE OTXKUTA.
N3yuuth

MHUKPOCTPYKTYPY
ATAJIOHA I10CJIE OTXKUTIa.

HUTOI'O yacoB B cemecTpe:

18

16

15




4.3. CAMOCTOSATEJBHASA PABOTA OBYUYAIOIIETI'OCA

Ne HaumenoBanme pa3jaena Ne Buan1 CPO Bcero uacos
n/n (TeMbl) TUCHMTITHHBI n/n
1 2 3 4 5 6 7
03D
Cemectp 3 (01010 o 300
1. Pasnen 1. 3akonomepnoctu | 1.1. Pabota ¢ nekuusamu 10 8 12
opmupoBaHus CTPYKTYPBI | 1 2, PaboTa ¢ KHMKHBIMHA
MaTepuajios UCTOYHMKAMHU
1.3 [ToaroroBka K J1a00paTOpPHBIM
3aHIATHIM
1.4 [ToaroroBka K TECTOBOMY
KOHTPOJTIO
2. Pazgen 2. JlermpoBanHsbie | 2.1. Pabora ¢ nexuuamu 10 8 12
cranm
2.2. Pabora ¢ KHHKHBIMHA
HCTOYHUKAMH
2.3 [ToaroroBka K J1abopaToOpHBIM
3aHATUIM
24 IToaroroska K TECTOBOMY
KOHTPOJIIO
3. Pasnen 3. Ocuossl | 3.1 Pabora ¢ mekmusmMu 5 8 12
TEPMUYECKOW U XHUMHKO-
TepMUYECKOH 00paboTKH
3.2 Pabora ¢ KHHKHBIMHA
HCTOYHUKAMU
3.3 ITonroroBka k 1a00paTOPHBIM
3aHIATHIM
3.4 ITonroroska K TECTOBOMY
KOHTPOJIIO
4, Paznmen 4. llBetnbie Mertamisl | 4.1 Pabora ¢ mexmusaMu 5 8 12
U CIUIaBBI
4.2 Pabora ¢ KHIKHBIMU
MCTOYHUKAMU
4.3 [ToaroroBka k 1a60paTOpHBIM
3aHATUIM
4.4 ITonroroska K TECTOBOMY
KOHTPOJTFO
5. Pasgen 5. Hemeraiumueckue | 5.1 Pabora ¢ mexkmusaMu 4 6 9
MaTepraIbl
5.2 Pabora ¢ KHIKHBIMHA
HCTOYHUKAMU
5.3 [TonroToBka k 1a00paTOpPHBIM
3aHATHAIM
5.4 [ToaroroBka K TECTOBOMY
KOHTPOJIFO
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5.5

IToaroroBka K MPOMEKYTOUHOMY
KOHTPOJIIO

HNUTOI'O yacoB B cemecTpe:

34

38

57
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5. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECHIEYEHUWSI JJI51
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIUXCS IO ANCIHUIITIMHE

5.1. METOAUYECKUE YKA3ZAHUA VIS ITIOATI'OTOBKH OBYYAIOHIUXCSH K
JIEKIIMOHHBIM 3AHATUAM

O6yvamwuuMc g HEOOXOAUMO O3HAKOMHUTHCS: C COJAEp)KaHHEeM paboueill MporpaMMel
JUCHUTUIMHBL, C €€ LESIMU U 33J]auaMHy, CBA3SIMH C APYTUMH JTUCIUILITHHAMU 00pa30BaTeIbHON MTPOTPaMMBI,
METOAMYECKMMH pa3pabOTKaMu, UMEIOIIMMUCS Ha caiiTe By3a U B OMOJIIMOTEYHO-U3JATEIbCKOM LIEHTpE, C
rpaduKOM KOHCYJIBTAIIUI MPEToaaBaTes.

N3yueHune AUCHUILUIMHBI TpeOyeT CHCTEMAaTH4YEeCKOIo M IOCIIENOBaTEIbHOTO HAKOIUICHUs 3HAHMUH,
CJIEZIOBATENIbHO, MPOMYCKHM OTICIBHBIX TEM HE IO3BOJSIIOT TIyOOKO OCBOMTH mpenMmer. HeoOxomumo
NPUXOJUTh Ha JIEKIMIO MOATOTOBJIEHHBIM, BElb TOJIBKO B 3TOM Ciydae IIpernojaBaTellb MOXKET BECTH
JIEKIUIO B UHTEPAKTUBHOM PEXHMME, YTO CIOCOOCTBYET MOBBIIEHUIO 3()(h)EKTUBHOCTH JIEKLIIMOHHBIX 3aHATUH.
NMeHHO mOATOMY 0 O y 4 @ OIL U M C 1 HEOOXOIHUMO:

- nepei KaXJoM JieKuuel npocMarpuBaTh padouyyl0 HporpamMmy JIUCHUIUIMHBI, YTO MO3BOJUT
COKOHOMMTB BpPEMs Ha 3allMChIBAHUE TEMbI JIEKIIUU, €€ OCHOBHBIX BOIIPOCOB, PEKOMEH/1yeMOI JIUTepaTyphl;

- Ha OTJENlbHbIE JIEKIMU HPUHOCUTH COOTBETCTBYIOUIMI Marepual Ha OyMa’KHbIX HOCHUTENSX,
IPUCITAHHBIA JIEKTOPOM HA «3JIEKTPOHHBIM IOYTOBBIA SIIUK TPynnbD (TaOiauLbl, TrpauKH, CXEMbl),
KOTOpBINA OyJET 0XapakTepu30BaH, IPOKOMMEHTUPOBAH, JI0IIOJHEH HETIOCPEICTBEHHO Ha JIEKIIHH;

- IepeJ]; o4eperHOW JeKIHed HeoOXOOUMO MPOCMOTPETh IO KOHCIEKTY MaTepuan Mpeablayliei
JIEKIMU, BOCIPOU3BECTH OCHOBHBIE OIPEJCIICHUS, OTMETUTh HEMOHATHbIE TEPMUHBI U IIOJOXKEHUS,
HOJArOTOBUTH BOINPOCHI C LENbIO YTOYHEHHS IPABHJIBHOCTH IIOHUMAHHS, IOIBITaThCsl OTBETHTh Ha
KOHTPOJIbHBIE BOIIPOCHI 1O KIIFOYEBBIM ITYHKTaM COJEPKAHUS JIEKLIUHU.

[Tpu 3aTpyqHEeHHSAX B BOCHPUATHUM MaTepuaja cileqyeT OOpaTUThCS K OCHOBHBIM JIUTEPATypPHBIM
ucrounnkaM. Eciam pa3oOparbCsi B MaTepuane oONATh HE YAalIoCh, HEOOXOOMMO OOpaTHTBCA K
npenojaBaTento (1o rpaguKy ero KOHCYJIbTAlUi WM Ha NPAKTUYECKUX 3aHATHUAX, WM HAIKMCaTh Ha aJipec
AJIEKTPOHHOM IOYTHI).

By3oBckast ekuus — ri1aBHOE 3BEHO AMJAKTHUECKOro Iukia obydeHus. E€ nenb — paccMorpenue
TEOPETUYECKUX BONPOCOB M3JIaraeMod IJUCHMIUIMHBI B JIOTUYECKH BbIAEpXkaHHOU (opme; popmupoBaHue
OPUEHTHPOBOYHONW OCHOBBI Il TOCIEAYIOIIEr0 YCBOGHHs O Oy 4 a IOUIU M U C 1 y4eOHOro
MaTepuana. B cocTaB JIEKIIMOHHOTO Kypca M0 JUCHUIUIMHE «MaTtepuanoBeeHNe» BKIOYEHbBI: KOHCIIEKTHI
(TEKCTBI, CXEMbl) JIEKIUHA B 3JIEKTPOHHOM MPEICTaBIECHUU; (aill ¢ pa3JaTOYHbIM MaTepuaioM; CIUCKU
yueOHOI IUTepaTypbl, peKOMeHAyeMoil o0 Oy 4 a IOl U M ¢ 1 B KauyeCcTBE OCHOBHOH U
JIOTIOJIHUTEIBHOM 1O TEMaM JIEKIIHM.

OOuwmii CTPYKTYpHBIH Kapkac, MPUMEHUMBIH KO BCEM JIEKLIMSAM JUCIMIUIMHBI, BKIOYaeT B cels
cooO0lIlleHHe IUIaHa JIEKIUU M CTPOroe cjeloBaHuEe eMy. B IuiaH BK/IIOYEHbl HAaMMEHOBAaHUS OCHOBHBIX
Y3JIOBBIX BOIIPOCOB JIEKLNH, KOTOPBHIE IOJOXKEHBI B OCHOBY IPOMEXYTOUHOIO KOHTPOJS; CBA3b HOBOTO
MaTepuaia ¢ CoAepKaHUeM IpeablIyIlel JEKIIUY, ONPe/Ie]IeHHe ero MecTa U Ha3HAueHUs B IMCUUIUINHE, a
TaK)K€ B CUCTEME C JPYTMMH JUCLMIIMHAMU U KypcaMH; MOJIBEIEHUE BBIBOJIOB M0 Ka)XKIOMY BOIIPOCY U IO
ATOTaM BCEU JIEKIIUH.

5.2. METOANYECKHUE YKA3ZAHUS JJIA ITIOATI'OTOBKA OBYYAIOIIUXCA K
JIABOPATOPHBIM 3AHSTHUAM
JlabopatopHbie pabOThI COCTABISIIOT BAXKHYIO 9acTh MPOPECCHOHATBHON MOATOTOBKH 00yUatOIuXCsl.
OHu HampaBJICHBI Ha 3KCICPUMCHTAJIIBHOC IOATBEPKIACHHUE TCOPETHICCKUX MOJIOKEHUN U q)OpMI/IpOBaHI/Ie
y4eOHBIX U MPOPECCHOHANBHBIX MPAKTUIECKUX YMEHHIA.
BrimoaeHre 00ydarommMucs J1abopaTopHBIX paboT HAIIpaBJIeHO Ha:
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- 00o0IIeHHe, cUCTEeMAaTH3aIUI0, YIIyOIeHne, 3aKpeTICHUE TTONyUYEeHHBIX TEOPETHUECKUX 3HAHUN 110
KOHKPETHBIM TeMaM TUCIUILINH;

dbopMupoBaHHE HEOOXOTUMBIX TTPOPECCHOHATHHBIX YMEHHUIH 1 HABBIKOB;

MeTtoauueckue yKka3zaHus 1o MpoBEACHUIO TaOOPaTOPHBIX pabOT BKIIOYAIOT:

3arjaBue, B KOTOPOM YKa3bIBaeTCsl BHJI pabOThI (JlabopaTopHasi), €€ MOPSAKOBBIA HOMEp, 00hEM B
yacax M HaMMEHOBaHHWE; 1elb pabOThl, MpPEAMET U colep:KaHue paldoThl; 000pyHOBaHUE, TEXHUYECKHE
CpEICTBA, HMHCTPYMEHT;, TOPSAOK (IIOCIIEOBATEIHLHOCTh) BBHIMOTHCHHUS pPa0OThl; TPaBHJIA TEXHUKH
0€30MacHOCTH M OXpaHbI TPYyJia 10 AaHHOW paboTte (1Mo He0OXOAMMOCTH); O0IIHE MpaBmiia K 0POpMICHHIO
paboThl; KOHTPOJIBHBIE BOIIPOCHI U 33JJaHUsL; CIIUCOK JTUTEPaTyphl (110 HEOOXOAUMOCTH).

[Tpu mnanupoBaHuu 1a00OPaTOPHBIX PabOT ClEAyeT YYUTHIBATh, YTO HApsAy C BEAYLIEH LEeNbio -
MOJTBEPKICHUEM TEOPETHUSCKUX TIOJIO)KEHUH - B XOJIe BBITIONHEHHS 33JaHUi y OOyYarommxcs B
dbopMupyIOTCS MpakTHUYECKHME YMEHHsl M HaBbIKM oOOpalleHus ¢ JiabopaTOpHBIM 000pYIZOBaHUEM,
anmaparypou u Ip., KOTOPbIE MOTYT COCTaBIISATh YacTh MPO(ecCHOHAIBHON MPAKTHYECKON MOATOTOBKH, a
TaKkKe HCCIeloBaTeNbckue yMeHHs (HaOmtonaTh, CpaBHUBATh, aHAJIM3UPOBATh, YCTaHABJIMBATH
3aBUCHMOCTH, JENaTh BBIBOJABI W OOOOIICHHs, CaMOCTOSTEIBHO BECTH WCCIEAOBaHUE, OQOPMIISTH
pE3ybTaThI).

[Topsimox mpoBeneHus TabOpaTOPHBIX pPabOT B IEJIOM COBMAJACT C TOPSIKOM MPOBEACHUS
MPaKTUYEeCKUX 3aHATUN. [loMHMO COOCTBEHHO BBIMOJHEHUs PabOTHI IS KaXII0i JabopaTopHOU paboThI
MPEAYyCMOTPEHA POLIEAYPA 3AIIMTHI, B X0A€ KOTOPOW MPENOJaBaTeNb IPOBOJUT YCTHBIM UM MUCbMEHHBIN
Ommpoc OOyYaromMXCS A  KOHTPOJIS T[OHMMAHMS BBIIOJHEHHBIX HMMH HM3MEPEHUH, NpaBUIBLHON
WHTEPIIPETAIIMHA TMOJYICHHBIX PE3YJIbTaTOB M YCBOSHUS UMHU OCHOBHBIX TEOPETHYCCKHX W MPAKTHYCCKHX
3HaHUN 10 Teme 3aHATHA. CIUCOK JTUTEpaTyphl IS MOATOTOBKU K JIAOOPATOPHBIM 3aHSATUSM MPUBEICHbI
HUKE

5.3. METOJUYECKHE YKA3AHUSA 11O CAMOCTOSATEJIBHON PABOTE
OBYYAIOLINXCS
BaxxHO! 4YacTbIO CaMOCTOSTENBHOW PAa0OTHI SBISAETCS UTEHHWE YYEeOHOH W HAydHOW JIUTEPaTypHI.
OcHoBHas (pyHKIMS y4eOHUKOB — OPUEHTUPOBATh 00YYarOIErocsi B CUCTEME 3HAHHM, YMEHUN U BIIaJCHUH,
KOTOpBIE JOJDKHBI OBITh YCBOCHBI M OCBOEHBI OyIyImIMMH OakajlaBpaMu MO JaHHOH aucuuruinHe. CIucok
JIUTEPATYPBI IPUBEECHBI HIXKE.
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6. OBPA3OBATEJIbHBIE TEXHOJIOI'UHN

Ne Ne Buawbl yueOHoii padboThl Oobpa3oBarte/ibHbIE Bcero yacos
n/m | ceMect TEXHOJIOTHH
pa
1 2 3 4 ) 6
1 3 Jlexyus: 3akoHOMEPHOCTHU | Jlekyusa-euzyanuzayus 4 2
dhopMHUpOBaHHS CTPYKTYPBI
MaTepUajoB
2 3 Jlexyus: JlerupoBaHHBIE CTAIN Jlexyus-eusyanuzayus 4
3 3 Jlexyus: OcHOBBI TepMUUECKOU | Jlekyus-euzyanuzayus 4
U XUMUKO-TEPMHUIECKOMN
00paboTKHu cTayu
4 3 Jlexyus: 1{BeTHBIE METAILJIBI U Jlexyus-eusyanuzayus 2
CILJIaBBI
5 3 Jlexyus: HemeTtannuueckue Jlexyus-eusyanuzayus 4
MaTepHuaIbl
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7. YAEBHO-METOINYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHME

JTUCHUATIIMHBI

7.1. Ilepeuens 0cHOGHOI U 0ONOTHUMEILHOU YUEOHOU TUmepamypbl

CnucoK OCHOBHOM JIMTEPATypPHI

Bononuna, A.}O. CtpoutenbHOoe MaTepualoBelAcHUE [DIEKTPOHHBIN pecypc|: KpaTkoe
yaeOHoe mocobue/ A.JO. BomoaumHa. — DJEKTPOH. TEKCTOBBIC JaHHBIE. — M.:
MockoBCKasi TOCyIapcTBeHHAs akaJieMusl BOJHOTO TpaHcmopra, 2008. — 43 ¢. — 2227-
8397. — Pesxxum mocryma: http://www.iprbookshop.ru/46328.html

Kpynun, FO.A. MarepuanoBegenue  CHEICIUIaBOB  [DJIEKTPOHHBIM  pecypc]:
KOPPO3UOHHOCTOMKHE MaTepuaibl. YueoHoe mocodue/ FO.A. Kpynun, B.b. ®ununmnoga.
— DIeKTpOH. TeKCTOBbIe naHHbie. — M.: M3narenbckuit JJom MUCuC, 2008. — 152 c.
— 2227-8397. — Pexxum noctyna: http://www.iprbookshop.ru/56078.html

Jlonoyx, M.JI. MarepuainoBeacHue. JIabopaTopHblid MPAKTHKYM [DJIEKTPOHHBINA pecypc]:
nocobue/ M.JI. Jlonoyx, JI.A. IllenkoBa. — DJEKTPOH. TEKCTOBbIC AaHHbIC. — MMUHCK:
Pecriybnukanckuii HHCTUTYT mpodeccruonanbHoro oopazosanus (PUITO), 2014. — 60 c.
— 978-985-503-398-2. — Pexum nocryna: http://www.iprbookshop.ru/67652.html

MarepuanoBenenre. TeXHONOTHST KOHCTPYKIIMOHHBIX MaTe€pUaioB [DIEKTPOHHBIN
pecypc]: yuebnoe nocodue/ H.C. KoBanes [u ap.]. — DIEKTPOH. TEKCTOBbIE JaHHbBIE. —
Boponex: Boponexckuii ['ocynapcTBenHslii ArpapHblii YHuBepcuter uM. Mmmneparopa
[Tetpa Ileporo, 2016. — 280 c. — 2227-8397. — Pexum pgocryma:
http://www.iprbookshop.ru/72693.html

[Mupokwuit, I''T. MatepuanoBezieHre B CTOJISPHBIX, HAPKETHBIX U CTEKOJIbHBIX padoTax
[OnexTpoHHbIl pecypc]: yueOHoe mocodbue/ I'.T. Hlupokwmii, M.I'. boprhumkas. —
ONEeKTPOH.  TEKCTOBble  JaHHble. —  MuHck:  PecnyOnumkaHCcKuii ~ MHCTUTYT
npodeccuonaibHoro oopazosanus (PUITO), 2015. — 332 ¢. — 978-985-503-517-7. —
Pexxwum nocryna: http:// www.iprbookshop.ru/67648.html

CnHCOK NONOJHUTENbHOM JTUTEPATyPhI

Marepuanosenenue [Teker]: yueonux/ b.H. Ap3amacos, .. Cunopus, I'.®. Koconanos
[m np.]; mom obm. pen. B.H. ApsamacoBa. — 2-¢ wm3nm., wmchnp. m jom. — M.:
MammHocTtpoenue, 1986. — 384 c.

OO0miee MarepuanioBeeHHE [DJIEKTPOHHBIM pecypc]: J1abOpaTOpHBIM MTPAKTUKYM/. —
DONEeKTPOH. TEKCTOBble JaHHBble. — ExarepunOypr: VYpanbckuii denepanbHbIii
yauBepcurer, ObC ACB, 2015. — 100 c. — 2227-8397. — Pexum nocryma:
http://www.iprbookshop.ru/69648.html

OCHOBBI CTPOUTENBbHBIX HOPM (POCCHICKUX U 3apyOexXHbIX) [DIEKTpOHHBIN pecypc]:
pabouast TeTpajb K MPAKTUYECKUM 3aHATHUAM s OOydaroIluMXcs I10 HarpaBIECHUIO
MOATOTOBKU 08.04.01 «CTpOUTETBCTBOY, nmporpamma «CTtpourenbHoe
MaTepuajoBeeHue»/. — DOIEKTPOH. TEeKCTOBble JaHHble. — M.: MockoBckui
TOCY/IapCTBEHHBIN CTpouTENbHBIN yHUBepcutet, DbC ACB, 2017. — 42 ¢. — 2227-8397.
— Pexxum moctyna: http:// www.iprbookshop.ru/72606.html

[Mpsxun, E.W. Marepuanoeaenue [DnekTpoHHslii pecypce|: yueonuk/ E.W. Ilpsaxun. —
OnekTpoH. TekcToBble naHHble. — CII0.: HaruoHaneHblli MHHEpPabHO-CHIPHEBON
yauBepcuteT «lopHbrii», 2014. — 424 c. — 978-5-94211-699-6. — Pexxum nmocryma:
http://www.iprbookshop.ru/71696.html

Cwibman, I''MI. Marepuanoseaenue [Tekct|: yue6. mocobue/ I''MI. Cumpman. — M.:
Axanemns, 2008.— 336 c.
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7.2. Ilepeuens pecypcoe ungopmayuoHHo-meneKoMmyHuKayuonHnoi cemu « Mnmepnemy
http://window.edu.ru - EnnHoe 0kHO mocTyna kK 00pa3oBaTelbHBIM peCypcam:

http://fcior.edu.ru - ®enepanpHbIil HEHTP HHOOPMAIIMOHHO-00DA30BATENLHBIX PECYPCOB:

http://elibrary.ru - Haydnas snekTpoHHas OuOIHOTEKA.

7.3. Hugpopmayuonnvie mexnonozuu, 1uyeH3u0OHHOE RPOZPAMMHOE 0becneueHue

JIMIIeH3MOHHOE TPOTrPaMMHOE 00eCIICUCHHE

PekBu3MTHI TUIICH3UI/ TOTOBOPOB

MS Office 2003, 2007, 2010, 2013

Caenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

JInnensus 6eccpounas

Awntusupyc Dr.Web Desktop Security Suite

JIM1IeH3MOHHBIA cepTUhUKAT
Cpok aeiictBus: ¢ 24.12.2024 no 25.12.2025

KoncynbranT Ilnroc

Jorosop Ne 272-186/C-25-01 ot 30.01.2025 .

[{udpoBoii 0Opa3zoBaTenbHBIN pecype
IPR SMART

Jlunensuonnsiid qorosop Ne 12873/2511 ot
02.07.2025 r. Cpok netictBus: ¢ 01.07.2025 r.
110 30.06.2026 r.

Becmmataoe I[10

Sumatra PDF, 7-Zip
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8. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOM
JTUCHUATIIMHBI

8.1. TpeGoBanusi k aynuTopusiM (MoMeIleHUSIM, MeCTaM) JIJIsl IPOBeIEeHUS
3aHATHH:

1. YueOHast ayAuTOpHs s MPOBEACHUS 3aHATUN JICKIIMOHHOTO THIIA!

- HabOp JAEMOHCTPAMOHHOTO OOOpPYAOBaHHS U YyueOHO-HAIUISIAHBIX MOCOOMi, o0ecrneynBaromux
TEMaTHYECKHUE WILTIOCTPALIUU: IIPOEKTOP, SKpaH, HOYTOYK;

- CcHelMalu3upoBaHHas MeOelb: CTON MpEenojaBaTelIbCKUM, CTyNl MJig WpernojaBarens, CTol
YUEHUYECKUH, CTYNl yUeHUYECKUH, IOCKa ydeHHUecKast, Tym0a kademnpa.

2. YyeOHast ayAUTOpUs AJ1 IPOBENCHUS 3aHATHII CEeMHHAPCKOTO TUIIAa, KypPCOBOTO MPOEKTHPOBAHUS
(BBITIOJIHEHUE KYPCOBBIX paboT), TPYNIOBBIX U WHAMBUAYAIBHBIX KOHCYJIbTAIlMH, TEKYHIETO KOHTPOJS H
IPOMEKYTOUYHOM aTTeCTalllH:

- TEXHUYECKHUE CPECTBA O0yUEHUS, CITyKAIlUe AJIs MPEAOCTaBICHHS YI4eOHON nHBOpMaIUU OOIBIION
ayUTOPUU: TIEPEHOCHON MPOEKTOp, MEPEHOCHON HACTEHHBIN SKpaH, HOYTOYK, CUCTEMHBINH OJIOK, MOHUTOD,
miotrep, MOV

- CHenualvu3upoBaHHas MeOelb: CTON  NPENoAaBaTeNbCKUN, CTYN M TpernojaBaress, CTOI
YYEHUUYECKUH, CTYJl YYEHUUYECKHM, CTOJI KOMIIBIOTEPHBI, TOCKAa YUCHUYECKasl.

3. [Tomemenue st CAMOCTOATEIBHOM PabOTHI.

bubnroTeuHO-3aaTeTECKUN TISHTP.

Otnen oOcnyKuBaHUS TMEYATHBIMU HU3JAHUSMHU: KOMIUIEKT MPOEKIMOHHBIA,  MYJIbTUMEIUNHBIN
000pyI0BaHKE: SKpaH HACTEHHBIN, IPOEKTOP, HOYTOYK; paboune CTONIbI HAa 1 MECTO, CTYJIbS.

Otnen oOcoyXKUBaHUS SJICKTPOHHBIMU W3JAHUSMU: HMHTEPAKTUBHAS CHUCTEMa, MOHHUTOpP, CETEBOMU
TEPMMHAJI, IEPCOHATIBHBIA KoMIbIoTEp, MDY, npunTEp, padouue cToibl Ha 1 MeCTO; CTYIbs.

NudopmanmonHo-0ubamorpaduyecKkuii OTACI: MepCOHANIBHBIA KOMIBIOTEp, ckaHep, MDY, pabouune
CTOJIBI Ha 1 MecTo, CTYIIbSI.

8.2. TpeOoBaHus K 000pPYI0BAHNIO PA0OYHX MECT MPENOAABATEIA U 00yYAIOIIUXCH:

1. PaGoyee mecTo mpemnoiaBarens, OCHAIIEHHOE HOYTOYKOM.
2. PabGouee mecTo 0OydarIIerocsi, OCHAIIEHHOE KOMIBIOTEPOM C JOCTYNoM K cetu «MHTepHeT», Aid
paboThI B DNIEKTPOHHBIX 00pa30BaTENbHBIX CpeaxX, a TAKKe sl pabOThI C DNIEKTPOHHBIMH Y4EOHHKAMU.

8.3. TpeOoBaHus K cIeNUAJIN3UPOBAHHOMY 000PYA0BAHMIO:

JlaGopaTopHoe o0opyaoBaHuE:

Mukpockon MUM-7 114 u3ydeHust MUKPOCTPYKTYPBI METAJLIOB;

buonornueckuii nudppoBoil MUKPOCKON JJIs1 U3yUEHUs IpoLecca KPUCTAITU3ALNN;
ITpecc nia onpenenenus TBEPAOCTH 10 MeToAy  bpunennsa-2 mr.

[Ipecc ansa onpenenenust TBEPIOCTH o MeToxy  PokBerna — 2 miT.

MydenbHas neus A1 NPOBEACHUS 3aKaJIKU CTaIH — 3 IIT.

Onektporepmonikad A MPOBEAEHUS OTITyCKa, OT)KUra 1 HOPMaJM3alluy CTajly — 2 IT.
[Teus cymmnpHas — 1 wr.

Onektponeys — | mir.

Penykrop nunuHapuyecKuit 3youarsrii — 3 mir.

Penykrop uepBauHbIil — 1 mT.

JlaGopatoproe obopynoanue JJIM24M — 1 mT.

Banna-ouncrka Y31'3-04 — 1 mr.

Muxkpometp — 1 wr.

Crennnl — 17 mr.

ITprx0BBIE MEPUTETBHBIE HHCTPYMEHTHI
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9. OCOBEHHOCTHU PEAJ/IM3AIINU TUCIHUAIIVIMHBI 1)1 THBAJINOB U JINL
C OI'PAHUYEHHBIMH BO3MOXKHOCTAMMU 310POBbA

Jliis obecriedeHusi 0Opa30oBaHUSI MHBAIUIOB M OOYYAIOIIUXCS C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pOBbsl pa3pabaThiBaeTcs (B ciiyyae HEOOXOIMMOCTH) aJanTHpOBaHHas oOpas3oBareibHas Mporpamma,
WHAUBUIYAIbHBIN y4eOHBIN IJIaH C YU€TOM OCOOCHHOCTEH WX MCHUXO(PU3NYECKOTO Pa3BUTHS U COCTOSHUS
30pOBbSl, B YACTHOCTH IPUMEHSIETCS HHJAWBUAYAIbHBIM MOAXOJ K OCBOCHUIO JUCLUILIUHBI,
WHAWBUAyAIIbHBIC 3alaHus: pedepaTsl, MUCHBMEHHBIE PabOTBI M, HA0OOPOT, TOJIBKO YCTHBIE OTBETHI U
JUAJIOTH, WHIUBUyabHBIC KOHCYJIbTAIIMH, UCTIOJIH30BAaHUE TUKTOPOHA M JPYTHX 3aMUCHIBAIOIINX CPEIICTB
JUIS1 BOCIIPOU3BEACHUS JIEKIIMOHHOTO U CEMUHAPCKOTO MaTepHaa.

B mensx oOecrieueHuss OOy4arOIMXCsS WHBAIUAOB M JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMH
3I0pPOBbsl KOMILJIEKTYyeTCsS (OHJ OCHOBHOH y4yeOHOW IUTepaTypoil, aJanTUPOBAHHOM K OTIPaHHUYEHUIO
AJIEKTPOHHBIX 00pa30BaTENbHBIX PECYpCOB, IOCTYN K KOTOphIM opranu3oBaH B BUIl Axamemuu. B
OuOIMOTEKE MPOBOJATCS WHAMBHUAYaAJIbHbIE KOHCYIbTAIMM [UISl JAHHOM KaTeropuu IOJIb30BaTesei,
OKa3bIBACTCSI MOMOIIb B PETUCTPALMM M HCIOJIB30BAHUM CETEBBIX M JIOKAIBHBIX 3JIEKTPOHHBIX
00pa3oBaTeNbHbIX PECYPCOB, MPEIOCTABISIOTCS MECTa B YNTAIBHOM 3aJle.
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P®OH/J ONEHOYHbLIX CPEIACTB
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1. TACIIOPT ®OHJIA OHEHOYHBIX CPEJACTB 11O ITUCIUIIJIMHE
MarepuajaoBeeHUE

1. Komnerenuuu, ¢popmMupyembie B ipouecce U3y4eHHs THCUUIINHBI

Hupexc DopMyJIMPOBKA KOMIIETEHINH

OIIK-7 Crioco0eH MpPHUMEHSTh COBPEMEHHBbIE SKOJOTHYHBIE U 0O€30MacHbIE METO[IbI
PALMOHATIBHOTO HCIOJIB30BAHUS CHIPBEBBIX M HHEPIETHUYECKUX pPECYpCOB B
MaIIMHOCTPOSCHU T

2. Jtanbl popMUpPOBaHUS KOMIIETEHIINH B IPOLiecCe OCBOEHUS TMCUMILINHBI

OcHOBHBIMH ~ 3TanamMu  (GOPMHUPOBAHHS  yKa3aHHBIX KOMIIETECHIIMA TpU  HW3YYCHUHU
00YyJarOIMMHCS AUCIUILINHBI SBISIOTCS MOCIEI0BATEIFHOE H3yUCHUE COICPKATEIbHO CBSI3aHHBIX
MEeXIy co0oii pa3genoB (TeM) Y4eOHBIX 3aHATHHA. V3ydeHume Kaxkaoro pasnena (TeMbl)
OpearnojaracT OBIAJCHHE OOYJYArOIIMMHUCA HEOOXOMUMBIMHA  KOMITETECHIHMSMH. Pe3ymbTar
aTTeCTallii OOYyYArOIIUXCS Ha PAa3IUYHBIX JTanax (OpMUPOBAHHS KOMIIETEHIMH ITOKa3bIBaeT
YPOBEHBb OCBOCHUS KOMIIETEHIHI 00yJaroInMUCH.

OTanmHOCTh (HOPMUPOBAHUS KOMIIETEHIIMA TPSAMO CBA3aHA C MECTOM JUCIUIUIMHBI B
o0Opa3oBaTeNbHON IPOrpaMMe.

DopmMupyeMble KOMIIETEHUNH (KOAbI
Pa3znesibl (TeMbI) TUCHUILIAHBI pMupy M (KOABI)
OIIK- 7

Paznen 1. 3akoHoMepHOCTH (HOPMUPOBAHHS +

CTPYKTYpbI MaTepHaJIOB

Pa3znen 2. JlerupoBaHHble cTasn +

Paznen 3. OCHOBBI TEPMUUYECKON U XUMHUKO- +

TEpMUYECKOil 00paboTKH cTanu

Paznen 4. L{BeTHbIE METAUIBI U CIUIABBI +

Paznen 5. Hemerammnueckue Marepransl +

3. Iloka3aTenu, KpUTEPUHU U CPEACTBA OLICHUBAHUSA KOMIIeTeHIN, pOpMHUPYyeMBbIX B
npouecce M3y4eHust JTUCUMIIINH
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Ilnanupyemble  pe3yJibTaThl

o0y4eHust Kpurepuu oneHnBaHusi pe3yJibTATOB 00y4YeHMsI CpencrBa olleHHBAHUS
(moxazaresmn pe3yJIbTaToB 00y4eHust
JAOCTHKCHUSI 3a/1aHHOTO HEYIOBJIETB YAOBJIETB XO0pOLIO OTJINYHO Texymuit | IIpomexyrouHa
YPOBHSI OCBOCHHS KOHTPOJIb s aTTeCTalus
KOMIIETEeHIIMIT)

OIIK - 7 Crnoco0eH NpuMeHATH COBPeMeHHbIe YKOJIOTMYHbIE H 0e30MacHbIe METO/Ibl PAIIMOHAJILHOT0 HCIO0JIb30BAHUS CHIPhEBBIX U
IHEPreTHYECKUX PeCYPCOB B MAIIMHOCTPOEHUH

OIIK-7.1. OGocHOBEIBaET He 3Haert 3aBucumMocTr YacTuyHO 3HAET 3aBUCMOCTA | XOpOILIO 3HAET 3aBUCUIMOCTH ITonmuocTHIO 3HAET TectoBbiii | 3auer
9KOJIOTHYHOCTh U CBOWCTB MaTepuaioB OT UX CBOMWCTB MaTepuaioB OT UX CBOMCTB MaTepuaioB OT UX 3aBUCUMOCTH CBOMCTB KOHTPOJIb
0€30MacHOCTh CTPOCHHS TIPH BO3ACHCTBUU CTPOCHHS TIPH BO3ACHCTBUM CTPOCHMS IIPH BO3ACHCTBUM MaTepHaJloB OT UX CTPOCHHS
UCIIONIb30BaHUsl CHIPHEBBIX U | PasHBIX (DaKTOpOB s pasHbIX (HaKTOpPOB IS pasHbIX (HaKTOpPOB ISt TIPY BO3AEHCTBUM PA3HBIX
SHEPreTUYECKUX PECYPCOB B | TPABWILHOIO BBIOOpA MPaBUJIBHOTO BBIOOpa NPaBUJIGHOTO BBIOOpa (haKTOpOB YIS MPABUIIEHOTO
MAaIIHHOCTPOCHUHN MaTepHa KOHKPETHOTO MaTepHa KOHKPETHOTO Marepuall KOHKPETHOTO BBIOOpA MaTepHai

W3IEIHS B MAIIMHOCTPOCHUH W3ICIIS M3MICIS KOHKPETHOTO M3ICIHS
OIIK-7.2. BemmonasieT He ymeer BeiOnpathb YacTraHO yMeeT BHIOUpaTh YMeeT BHIOHpATh l'otoB 1 ymeeT BEIOHpATH TectoBsrit | 3auer
TTOVCK OTITUMAITBHBIX KOHCTPYKIMOHHBI MaTepriajia | KOHCTPYKIIMOHHBIN MaTepraia | KOHCTPYKIFOHHBIN MaTeprana | KOHCTPYKIMOHHBIA MaTepiaiia | KOHTPOJb
peIIeHwA st JUTS TIPOM3BOJICTBA M3ICIIHS C JUTSL TIPOM3BOICTBA M3ICITHS C JUTS TIPOF3BOJICTBA MBIICIIHS C JUTSI TIPOM3BOZICTBA M3ICIHS C
HCTIONB30BaHUS ChIPBEBBIX U | ONTHMAIBHBIM YPOBHEM OITUMAaJIbHBIM YPOBHEM OINTHMAIBHBIM YPOBHEM OITUMAJIEHBIM YPOBHEM
9HEPIreTHUECKUX PECYPCOB 9KCIUTyaTaIMOHHBIX 1 9KCITyaTaIMOHHBIX 1 SKCIUTyaTalMOHHBIX U IKCIUTyaTaIMOHHBIX 1

TEXHOJIOTMYECKUX CBOMCTB, a TEXHOJIOTMYECKUX CBOMCTB TEXHOJIOTMYECKUX CBOMCTB TEXHOJIOTMYECKUX CBOMCTB

TaK >k€ ONTUMAJTBHBII BEIOOD

SHEPreTUYECKUX PECYPCOB
OIIK-7.3. OuenuBaer He Bnageer YactudHo BraseeT Xopo1o BiajieeT [MonHocThIO BrIAZCET TectoBblii | 3auer
9KOJIOTUYHOCTH H HaBBIKAMU 0OOCHOBAHHOTO HaBBIKAMH 000CHOBAHHOTO HaBBIKaMH 000CHOBAHHOTO HaBBIKAMH 000CHOBAHHOTO | KOHTPOJIb
0e30macHOCTh BBIOOpA KOHCTPYKIIIOHHOTO BBIOOpA KOHCTPYKIIFIOHHOTO BBIOOPA KOHCTPYKIIFIOHHOTO | BRIOOpa  KOHCTPYKIIFIOHHOTO
HCTIONB30BaHUS CHIPHECBBIX U | MaTepHalia st POU3BOJICTBA MarepHaa Jyis POM3BOJICTBA | MaTepHajia T TIPOU3BOJCTBA | MaTepHaiia Uil TPOHU3BOICTBA
SHEPTeTHYECKUX PECYPCOB B | W3NS C ONTAMAIHHBIM W3IEIHS C ONTHMAITHHBIM M3MIEIHUS C ONTHMATBHBIM MIes C  ONTUMAIGHBIM
MAaIIMHOCTPOEHUU YPOBHEM 3KCIUTYaTallMOHHBIX U | YPOBHEM 3KCILTYaTallMOHHBIX M | YPOBHEM JKCILTYaTAllHOHHBIX U | YPOBHEM JKCILTyaTallMOHHBIX U

TEXHOJIOTMYECKHX CBOMCTB, TEXHOJIOTYECKHX CBOMCTB, TEXHOJIOTHYECKHUX CBOWCTB, TEXHOJIOTMYECKHX  CBOMCTB,

SKOHOMHYECKOH
11e71eCO00pa3HOCTH 1
0€E30ITaCHOCTH HCITOJIL30BAHMS

METOJIOB €T0 YIIPOUHEHHSI
(pa3ynpovHEHHs) C yIeTOM
TEXHOJIOTHYECKHX CBOMCTB 1
SKOHOMHYECKOM
11e71eco00pa3HOCTH

METOJIOB €T0 YIIPOYHEHUS
(pazymnpovHEeHwsT) C Y4ETOM
TEXHOJIOTHIECKIX CBONCTB 1
3KOHOMHYECKON
LIETIeCO00Pa3HOCTH

METOZIOB €TI0 YIPOYHSHUS
(pa3ynpouHeHus1) € y4eToM
TEXHOJIOTHYECKUX CBOICTB U
SKOHOMHYECKOM
1IeTIeCO00pa3HOCTH
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Ilnanupyemble  pe3yJibTaThI

CpencrBa olleHHBAHUS

o0y4eHust Kpurepuu oneHnBaHusi pe3yJibTATOB 00y4YeHMsI

(moxazaresmn pe3yJIbTaToB 00y4eHust
JAOCTHKCHUSI 32/IAaHHOTO HEYIOBJIETB YAOBJIETB XO0pOILo OTJINYHO Texymuii | IIpomexyrouHas
YPOBHSI OCBOCHHUS KOHTPOJIb aTTecTalus
KOMIIETEeHIIHIT)
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4. Kommjiaekr KOHTPOJIbHO-OLCHOYHBIX CPEACTB IO JUCHUILJIMHE

CEBEPO-KABKA3CKAA I'OCYAAPCTBEHHA S AKAJIEMUA

Kagenpa _ TMullM
Bomnpocsl k 3auety

1. OcHOBHBIE KpUTEPUH OLIEHKU U BBIOOpa MaTepHaia.

2. Cramp  yraeponmuctas  KoHcTpykmmoHHas. Kmaccmpukamms mo  ['OCT,
o0o3HayYeHHe.

3. JlpeBecuHa.

4. Kpucrannmdyeckoe CTpOCHHE METAUIOB U KPUCTAILIU3ALINH.

5. JlerupoBannsie ctanu. Knaccugukanus no 'OCT, o6o3HaueHue.

6. Merainueckue CIIaBbl.

7. Ilnactuyeckas nedopmanuss METAUIOB U CIJIaBOB, MEXaHWYECKHE CBOMCTBA,

paspylieHue, BIUsSHUE HarpeBa Ha CTPYKTYPY.
8. ITlmacTmueckue mMacchl.
9. Xeneso u ero cmassl. J(narpamma coctosiaus. Crany.
10. [{BeTHBIC METAJUTHI U CILIABHI.
11.7Kene3o u ero cruiaBbl. J{uarpamma coctosiHusi. UyryHbl.
12. HemeTamin4eckrue MaTepyabl.

13. Teopus Tepmudeckoii 00paboTKH - a30BBIE MPEBPAICHHS B CIIaBaX JKele3a.

14. Mens u ee crutaBsl. Knaccuduxanusa no 'OCT, o6o3HaueHusI.
15. Tepmuueckast 06paboTka.

16. AIIFOMUHWI 1 €T0 CITIaBHI.

17. Xumuko-tepmudeckas oopadotka (XTO). AzotupoBaHue.
18.Maruwuii u ero CIuUiaBhI.

19. Texnonorus TepMudeckoir 00pabOTKH.

20.TuTaH u ero CIUIaBhl.

21. Xumuko-tepmuueckas oopadorka (XTO). Hurporemenranus.
22.Cranu ¥ CIJIaBbl CTICUANIbHBIC.

23. Xumuko-tepmuyeckas oopadorka (XTO). Llemenranus.
24.Ctanu U CIijiaBbl MAIIMHOCTPOCHHS.

25. KOHCTPYKIIMOHHBIE CTAIH U CIIJIABBI.

26.KayecTBO MaTepualioB U €ro OICHKA.

27.MexaHUYeCKHe CBOMCTBA MaTepUasoB.

28.MeTo/bl onpeiereHHs TBEPIOCTH METAJUIOB.

29. dusndecKre CBOKWCTBa MaTEPHAIIOB.

30. Xumudeckre CBOMCTBa MaTEPHAIIOB.

31.CTtpoeHue MEeTaIIOB.

32. Kpucrannusaius MeTaIoB.

33.Tlomumopduzm.

34. JleexThl KPUCTATUIMYECKOT'O CTPOCHHUSI.

35.Haknen u pexpucTamin3anus.

36. [Inarpamma cOCTOSTHUS JKEJI€30yTIEPOTUCTHIX CIIIIABOB.
37.Knaccudukarus craiei.
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38. benbrii gyryH.

39.Ceppblii 9yTyH.

40. KoBkuif 4yTyH.

41. BBICOKOTIPOYHBIN YYTYH.

42.BnusiHue yriaepojia v MpuMecei Ha CBOMCTBO CTaJIH.
43. Tepmuueckast oOpadboTka. OTKHT.
44.3akanka 1 OTIIYCK CTaJIH.
45.Kop0o31MOHHO-CTOMKHE CTaNH.

46.MeTobI 3aIUTHI OT KOPPO3HUH.
47.KapocToiikue 1 KaporpovHbIE CTAIH.

48. YTnepoaucThie MHCTPYMEHTATBHBIC CTaJIH.
49. HuzkonernpoBaHHble HHCTPYMEHTAJILHBIE CTAJH.
50. beicTpopexyIIHe CTaIH.

51. MeramiokepaMU4ecKue TBEPIbIE CIIIaBhI.
52. AnmfoMuHUI U €T0 CIUIaBHI.

53.Menb.

54.JlaTyHb.

55.bpomnza.

56. TekcTonur.

57.1lnactMacchl 06e3 HaOTHUTEIIS.

58. Pe3snHOBBIC MaTeprabl.

59. JIpeBecHBIi MITIOH.

60. Crexkio.

61.Kepamuka.

Kpurtepum ouenku:

OneHKa «3a4TEHO» BBICTABIISIETCS 3a TIJIYOOKOE€ 3HAHUE IIPEAYCMOTPEHHOrO IPOrpaMMOi
MaTepuaia, CoJIepKallerocss B OCHOBHBIX U JIOMOJIHUTENbHBIX PEKOMEH/I0BaHHBIX JINTEPATYPHBIX
WUCTOYHUKAX, 32 YMEHHE 4YETKO, JIAKOHWYHO M JIOTMYECKH II0CJIEIOBATEIbHO OTBEYaTh Ha
MIOCTaBJIEHHBIE BOIIPOCHI, 32 YMEHHUE aHAJIU3UPOBATH M3y4yaeMbl€ SBJICHUS B MX B3aUMOCBSI3U U
JUAJIEKTUYECKOM  pa3BUTHH, IPUMEHATh TEOPETUUYECKUE TIOJIOKEHHMS IPU  PELIECHUU
MPAKTUYECKUX 3ajau.

OneHka «He 3a4TeHO» - 3a HE3HAHUWE 3HAYUTENIBHOM 4YacTW MPOrpaMMHOIO MaTepuana, 3a
CYLIECTBEHHbIE OLIMOKHU B OTBETAaX HAa BOIPOCHI, 32 HE3HAHNUE OCHOBHBIX MOHATUHN IUCHUIUIMHBI.
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CEBEPO-KABKA3CKAS I'OCYJAPCTBEHHAS AKAJAEMIA

Kagenpa TMullM
3aIlaHI/IH JAJA TEKYIHEIro TECTOBOI0O KOHTPOJIA

1. Haxuen npezacrassier co6oti ... (OITK-7)
1.) ynpouHeHue MeTallIa IPH [IACTUYECKOM Je(OPMHUPOBAHUU
2.) ©3MEHEeHHe pa3MepoB U (HOPMbI TeNla MO ASHCTBUEM BHEIITHUX CHJI
3.) oOpa3oBaHKEe HOBBIX PABHOOCHBIX 3€peH U3 J1e()OPMUPOBAHHBIX KPUCTAILIIOB
4.) npotiecc hopMHUPOBaHHS CYyO3epeH NP Harpese JaehOPMUPOBAHHOTO METalIa

MHorogasHbIii CIuIaB, KOMIIOHEHTBI KOTOPOTO IPAKTHYECKH HE PACTBOPSIIOTCS B TBEPIOM
COCTOSIHMH M COXPaHSIOT MHIMBUAYaIbHbIE KPHCTAUINIECKUE PEIIETKH, TPEACTABIIACT
co6oii ...(OIIK-7)

1.) TBepaBIi pacTBOP 3aMEIICHHS

2.) XMUMHYECKOE COCTHHEHHE

3.) TBEp/bIii PACTBOP BHEIPEHUS

4.) cMech

[Ipu yMeHbIIIEHUH COACPIKAHUS YIIepoia B CTainu TBepaocTh ...(OIIK-7)
1.) yBenuuuBaeTcs, IIACTUYHOCTh — YMCHBIIACTCS
2.) ¥ IUTACTHYHOCTh YBEIUYNBAIOTCS
3.) ¥ IJIaCTHYHOCTh YMECHBIIAIOTCSI
4.) yMEHbBIIAETCS, MJIACTHYHOCTD — YBEITMYMBACTCS

1) IlemeHTAIMU TOBEPTAOTCS U3ICIUS U3 CTAIN C CoJep:kanueM yriaepoaa _ %.
(OITK-7)cBbiie 0,25

2) mo 0,02

3) mo 0,25

4) cebiue 0,8

[Tpu yBeTMUEHNH COJIEPKAHMUS YIIIEPO/ia TBEPOCTh MAPTCHCHTA B YIIICPOAUCTHIX
cramsx ... (OITK-7)

1) yMmeHbIIaeTcs

2) TIOBBIIIACTCS

3) CylIeCTBEeHHO HE U3MEHSETCS

4) u3MEHSETCS HEMOHOTOHHO

Tepmuueckas 06paboTKa, IPH MPOBEACHUU KOTOPOH CTajIb HarpeBaroT J10 MOJTHON
(ha30Boii IEpEKPUCTAITH3AIINH, a 3aTEM OXJIAXKIAIOT Ha BO3/AyXe, Ha3biBaeTcs ...(OITK-7)
1) HOpMmanm3anuei
2) yiydIIeHUueM
3) HEeMoJIHBIM OT)KUTOM
4) BBICOKHM OTITYCKOM

Onpenenenue TBEPAOCTH 3aKaJICHHBIX cTalleil o MeToy PokBeiia mpon3BoauTCs

BJaBIMBaHKeM B oOpaser ... (OI1K-7)
1) crangpHOro mapuka (mkana C)
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10.

11.

12.

13.

14.

2) anMasHoro konyca (mkana C)
3) anmasHoro konyca (mkasa B)
4) cranpHOrO 1mapuka (mkana B)

O603nauenue HRB cooTBeTcTBYET YHCITy TBEPAOCTH, ONPEACIICHHOMY 110 METOAY ...

(OTIK-7)
1) Poksemnna
2) Bukkepca
3) bpunemts
4) Illopa

TBepaplii pacTBOp yriiepoja B o-kenese HaspiBaercs ... (OIIK-7)
1) nepmutom
2) depputom
3) aycTeHUTOM
4) HEeMEHTHTOM

[Tocie eMeHTauu aeTaan 00baHo moasepraroT ... (OIIK-7)
1) HOpMmanmu3auu
2) 3aKajKe ¥ HU3KOMY OTITYCKY
3) HCKYCCTBEHHOMY CTapeHUIO
4) TepMHUYECKOMY YITYUIICHHUFO

WuTepBai Temiieparyp NepBUYHON KPUCTAIUIM3ALUH CIUIABOB CUCTEMBI <OKENe30 —
LEMEHTUT» onpeaensercs TuHusaMH ... (OITK-7)

1) nHMKBHIYC M CONBBYC

2) JMKBHIYC U COIUIYC

3) COMHMIYC U CONMbBYC

4) SBTEKTOMHOTO U 3BTEKTHYECCKOTO MPEBPAIICHUSI

J7151 OBBIIIEHNST OKAITMHOCTOUKOCTH, KOPPO3UOHON CTOMKOCTH CTAJIBHBIX JIETANIEH UX

nozasepraiort ... (OITK-7)
1) HurpouemeHramm
2) Ilemenranuu
3) llmanupoBaHuIO
4) XpoMHPOBaHUIO

Tepmuueckas 00pabOTKa, 3aKIIOUAIOIIAsACSA B HATPEBE T03BTEKTOMIHON CTAIH J10
temneparypbl Ha 30-50°C Bbiiie JuHUE AC3, BBIIEPKKE U OXJIAXKIEHHUH C TIEYBIO,
HasbiBaercs ... (OITK-7)

1) HemoJHOM 3aKanKoif

2) HOpMayM3aImen

3) nuddy3HOHHBIM OTKUTOM

4) TIONHBIM OTKUTOM

Jlnst ycTpaHeHHs. KPYITHO3EPHUCTON CTPYKTYPBI CTaiu mpoBosT ... (OTIK-7)
1) HOpManmu3aImo

2) yiydlIeHue

3) muddy3HOHHBINH OTKUT

4) peKkpHCTAUTU3AUOHHBIA OTKUT

Jns uncroi Mmeau xapakrepHa ... (OITK-7)
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1) BbICOKas yJeibHas MPOYHOCTh

2) xopoiias KOPpO3HOHHAsI CTOWKOCTh

3) HM3Kas IIaCTHYHOCTH

4) xopoiiast 00pabaTEIBAEMOCTh PE3aHUEM

15. PeccopHO-TIPYKMHHBIE CTAJIH MOCIIE 3aKAJIKH 00bIYHO moasepraroT ... (OIIK-7)
1) BBICOKOMY OTITYCKY
2) HHU3KOMY OTIYCKY
3) cpenHeMy OTIIYCKY
4) 006paboTKE X0J00M

16. Crura 116 nenecoobpa3Ho UCIHOIb30BaTh s H3rotoBieHus ... (OITK-7)
1) OTIMBOK CIIOKHOH QOPMBI
2) TOIMIMITHUKOB CKOJIbKEHHUS
3) pexyllero MHCTpyMEHTa
4) oOwmMBKH caMmoiieTa

17. Hauaya KpucCTa/UTM3alMU HA TUarpaMMe COCTOSIHHS Ha3biBaeTcs uHuei. . .(OI1K-7)
1) Conuayc

2) JlukBHIyC

3) DBTEKTHKH

4) PacTBOpHMOCTH

18. IlmoTHOCTH QHCIIOKAIMK B MeTaslie Bo3pacTaeT mpu ... (OI1K-7)
1) Pekpucramimzanuu
2) Ilnactuueckoii aedopmariuu
3) Omxure
4) OuucTKe OT MpUMecei

19. TToBepXHOCTHOE HACHIIICHHE CTATH OJHOBPEMEHHO YIIIepOJOM U a30TOM B I'a30BOil cpejie
HasbiBaercs... (OIIK-7)
1) AsorupoBaHHEM
2) KapOonwurpamnueii
3) LlmanupoBanuem
4) HwurporeMmeHTaue

20. AsorupoBanue ctand nmpoBonsT npu temmeparype  °C. (OIIK-7)
1) 500-600
2) 850-970
3) 150-270
4) 1000-1249

21. CriocoOHOCTh CTallK K YBEJIMUYCHUIO TBEPIOCTH MpH 3aKaiike HasbiBaercs... (OI1K-7)
1) 3akaJuBaeMOCTBIO
2) IlpokanuBaeMOCTBIO
3) MerautyprudeckuM KaueCTBOM
4) JlucrepCHOHHBIM TBEPICHHEM
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22. Ilpu HOpMaNM3alKU CTallU €€ OXJIaXACHUE C TEMIIEpaTypbl HarpeBa MPOU3BOMISIT. ..
(OIIK-7)
1) BBoxme
2) B momorperom macie
3) C neusto
4) Ha Bo3myxe
23. llensio otmycka siBasiercs. .. (OIIK-7)
1) VYBenuyeHue npeaesaoB TEKy4ECTH M IPOYHOCTH
2) VYcrpaHeHHE 3aKaJOYHBIX HAPSHKEHHM, MTOBBIIICHHE BIA3KOCTH U TNIACTUYHOCTH
3) VYBenuueHHE 3aKATOYHBIX HAMPSKCHHUH, TIOBBIIICHUE BI3KOCTH M IUTACTUYHOCTH
4) CoxpaHEHHE BBICOKOU TBEPAOCTH U H3HOCOCTOMKOCTH

24. YyryH, BKIIOUYEHUS rpadura B KOTOPOM UMEIOT IJIACTUHYATYIO0 (HOPMY, OTHOCAT K ...
(OIIK-7)
1) Koskum
2) BbICOKOIPOYHBIM
3) Cepbim
4) bensiM

25. boree BBICOKOI MPOYHOCTHIO 00J1a1aeT YyT'yH C BKJIIOYCHHUSAMHU Tpaduta _ (HopMBL.
(OIIK-7)
1) IlapoBuaHoi
2) XJIOIbEBHIHOM
3) IlnactuHuyaToit
4) BepMUKYISPHOI

26. Conmeprkanue yriaepoja B uyryHax cocrasiser _ %. (OIIK-7)
1) 0,8-2,14
2) 2,14-6,67
3) 214-43
4) bonee 4,3

27. JlaTyHH — 3TO CIUIaBbl CHCTEMHI ... (OITK-7)
1) Menp — 1MHK
2) Menp — 0510BO
3) AnrOMHHHN — MeIb
4)  AMOMUHHR — KPEeMHHR

28. Cranp 12XH3A umeer cieayromuii mpuMepHbIi xuMudeckuit coctas (%):...(OIIK-7)
1) Vraepon — 0,12; xpom — 1; Hukenb — 3; a30T (HUTpUabI) — 10 1%

2) Yraepon — 1; xpom — 12; Hukenb — 1;a301 (HUTpHIBI) — 10 3%

3) VYruepon — 1,2; xpoMm — 1; HUKeNb — 3;5BJISIETCS KAUeCTBECHHOM

4) VYruepon —0,12; xpom — 1; HUKeTb — 3; ABJISIETCS BBICOKOKAYECTBEHHOM.
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29. JlypaaroMHHBI IIPEBOCXOAST YHCThIA afoMUHUH 110 ... (OITK-7)
1) DJeKTpONpPOBOAHOCTH
2) Ilpouynoctu
3) IlmactuuynocTu
4) Koppo3uOHHOI CTOHKOCTH

KpuTtepuu onenkmu:

- «OTJIMYHOY» BBICTABIISICTCS OOYYaIOIIEMYCs, €CJIM OH BBITIOJHIII MpaBuiIbHO 80%
3aJIaHuM;

- OLICHKA «XOPOIIIOY, €CIU 00YyJaIOIMMICS BBITIOJIHIII MpaBuiIbHO 70% 3a1aHuii;;

- OLICHKA «YJOBJIETBOPUTEIBLHOY», €CJIM 00yYarOIIMNCS BBIMOIHUI MpaBUiIbHO 60%
3aJaHuN;

- OIIEHKAa «HEYJOBIIETBOPUTEIBHOY», €CIIM OOYYAIOUUNACS BBITTOJHII IPaBUIBHO
Mensbiie 60% 3amaHui.
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CEBEPO-KABKA3CKASI TOCYJIAPCTBEHHASI
AKAJIEMUS

Kadenpa_ «TMullM»

20 -20  y4eOHBIH roj
3agaHus 1JIsi KOHTPOJILHOI padoThI

Ilo mucimruimae «MaTepruaiOBEJICHUEY)

Oo0yuawinuecsi BLIOMPAOT BAPUAHT MO0 NMocJjaeHel nudpe 3a4eTHON KHUKKH.

1.YTo Takoe snemeHTapHasi KpUcTajsinyeckas srueiika’?

2. Yto Ha3BIBAIOT AJUIOTPOIHEH WU MTOTUMOPPUIMOM?

3. Yo Takoe KpuTHUECKas Temmneparypa’?

4. Ha3zoBure (u3nueckrue 1 MEXaHUYECKUE CBOKWCTBA METAJLIOB.
5. B ueM 3akiroyaeTcsl UCIIBITAHUE Ha pacTsKeHue?

6. JlaiiTe onpeaenenus oka3zareasiM MPOYHOCTH.

7. Ilepeuncinre METOABI HCCIEA0OBAHUSA MAaTEPUAIIOB.

8. Uto Takoe nuarpaMmMa COCTOSIHUS CIJIaBOB?

9. YUto Takoe JIMHUY JIUKBUyCA U COIMAYCA HA AUArpaMMe COCTOSIHUS Kene30—yriepoa?
10. Kakoii criyiaB Ha3bIBatOT SBTEKTUUYECKUM?

11. Yro Takoe LIeMEHTHUT, (heppuT, ayCTCHUT?

12. Kak oTnuyaroTcs CBOMCTBA Yyr'yHa OT CBOMCTB cTasIn?

13. HazoBuTe BUJIbI TEPMUUECKON 00OpaOOTKHU CTAIH.

14. O0BsicCHUTE, UTO TAKOE OTIKUT TIEPBOTO M BTOPOTO poja.

15. B yem 3aknrogaeTcsi mpoLecc HopMallu3auu cTain?

16. Uto Takoe 3aKanka cTajiu?
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17. Yto Takoe oTIyck cranu?

18. Ha3oBute criocoObl NOBEPXHOCTHOTO YIPOUHEHMSI CTAIIH.

19. Kakne MeTo/1pl TIOBEPXHOCTHOM 3aKaJKU Bbl 3HaeTe?

20. Kak ocyuiecTBiisieTcs 3aKajika TOKaMU BbICOKOM 4acTOThI?

21. HazoBuTe BUABI XUMHUKO-TEPMUYECKON 00pabOTKH.

22. Yto Takoe HEeMCHTalus, a30TUPOBAHNUEC U IUAHUPOBAHUC craau?

23. Hazowute npouecch qudHy3noHHON MeTalIu3anuu. B uem ux cyTs?

24. B yeMm 3aKiito4aeTcsl ynpoYHEHHUE MTOBEPXHOCTHBIM IJIACTUYECKUM J1e(hOpMUpOBaHHEM ?

Kpurepun oueHku:

>
>

- OYEHKA «(3aUMeHO» BbICMABNAEMCA 00YUawemycs, ecu
BBITIOJIHCHHBIE 3aJJaHUs TIPEACTaBJIEHbI B YCTAHOBJIEHHBIE CPOKH, B ITIOJIHOM 00beMe, He
TpeOyIOT NONOIHUTEILHOIO BPEMEHH Ha 3aBEPILICHHUE;

co0utro1eHbI TPeOOBaHUS, TPEIBSIBIIAEMbIE K KOHTPOJIbHBIM paboTaM;

JACMOHCTPUPYIOTCA TCOPECTUYCCKUEC 3HAHUA, IIPAKTUICCKUE HABBIKU U YBEPECHHOC UX
IMPUMCHCHUE IIPU PCUICHUHN THUIIOBLIX 3a/1a4;

OTCYTCTBYIOT TpYyOBIC OIINOKH;
JUISL BBIPQKEHHSI MBICIICH HE MCIIOIB3YeTCs YIPOIIEHHO-TIPHMUTHBHBIH SI3BIK;

JIOTUYCCKHU U JICKCUYICCKHU I'PAaMOTHOC U3JIOKCHUC,

- OUEHKa «He 3aUumeHo» 6vblcmaeiAaenics 06}/1{61101/1/;6]1/1)/0}1, eciu

>

YV V V VYV VY

paboTa He cjaHa B CPOK WIIM UMEET OOJIBIIIOE YHCIIO OUTHOOK

pabota opopmiieHa B BBICIIEH CTENEHN HEOPEKHO;

MIPH 3aIUTe 00YYAIOIINUNCS JEMOHCTPUPYET CYIIECTBEHHOE HETOHMMAaHHUE TTPOOJIEMBI;
HE cMOT c(hOpPMHUPOBATH MPAKTUYECKHE HABBIKK PAOOTHI IIPH PEIICHUH TUTTOBBIX 3a/1a4;
HEKOPPEKTHO MCIOJIB3YET TEPMHUHOIOTHIO;

Hapymaet TpedoBanus [[OCT 7.32-2001.
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5. METOAUYECKHUE MATEPHUAJIBI, OIPEJAEJIAIOLINE
HNPOLHEAYPbI OUEHUBAHUA KOMIIETEHIIUHN

Ne OneHouyHoe [Ipouenypa oneHuBanus (METOAMUECKUE PEKOMEHIAIUN )
ILI1. CPEJICTBO
1. | Tectn SBIIAIOTCS. TpocTeimieil ¢opMa KOHTpOJIA, HampaBieHHas Ha

IIPOBEPKY BJIQ/ICHUS TEPMHHOJIOTMYECKUM anmnapaToM,
COBPEMEHHBIMHU UH(POPMALMOHHBIMU TEXHOJIOTUSIMU u
KOHKPETHBIMH 3HaHUSIMH B 00jacté (yHIAMEHTaJbHBIX |
OPUKIAAHBIX JUCHMILIMH. TecT cocTOMT U3 HEOOJbIIOro
KOJMYECTBA JJIEMEHTAPHBIX 3a/Jay; MOXKET IPEJOCTaBIATh
BO3MOKHOCTh BbIOOpa W3 IEpeYHs OTBETOB; 3aHUMAET YacTb
yuebnoro 3austus (10-30 MHHYT); mNOpaBUIbHBIE pPELICHUS
pa3buparoTcsi Ha TOM K€ WIM CIEAYIOIIEM 3aHiITHH; 4YacToTa
TECTUPOBAHUS ONPEACIACTCS NIPEenojaBaTeaeM

2. | 3auer CIIy’)KUT (POPMOIl NMPOBEPKU KauecTBa YCBOEHHS OOYYarOLUIMMMUCS
y4eOHOro MaTepuaia

Jlarable  GOPMBI  KOHTPOJISI OCYHISCTBIISIFOTCS C TPHBJICYCHHEM Pa3HOOOPa3HBIX
TEXHUYECKUX CpencTB. TeXHMUYECKHe CpeJICTBAa KOHTPOJIA MOTYT COJEp)KaTh: MPOrpaMMbl
KOMITBIOTEPHOT'O TECTUPOBAHUS, YIeOHbBIE 321241, KOMILICKCHBIE CUTYallMOHHBIC 3aaHNs.

B nmnonsATHE TEXHHWYECKHX CpPEACTB KOHTPOJS MOXET BXOAUTh 0OOpYJOBaHUE,
UCIIOJIb3yeMOE 00yUarolUMCs MPU MPAaKTUYECKUX padoTax M MHBIX BUAAX padoT, TpeOyOUIMX
IPAaKTUYECKOr0 MPUMEHEHHUs] 3HAaHWW M HABBIKOB B Y4E€OHO-IPOM3BOJCTBEHHOM CHTyaluw,
OBJIA/ICHUS] TEXHUKON SKCIIEPHMEHTA.

OnHaKoO KOHTPOJb C IPUMEHEHUEM TEXHUYECKUX CPEACTB UMEET PsAJ HEJAOCTATKOB, T.K.
HE TI03BOJIIET OTCIICAUTh HMHIUBUAYaJIbHBIE CIIOCOOHOCTH W KPEAaTUBHBIA IMOTCHIHA
oOyuaroiierocsi. B 3Tom oH ycTymaer MUCbMEHHOMY M YCTHOMY KOHTpouto. Kak mokasbiBaer
OTIBIT HEKOTOPBIX BY30B - TEXHUYECKHUE CPEJICTBA KOHTPOJIS JOJDKHBI COIIPOBOXKAATHCS YCTHOM
Oeceiol ¢ Iperno/1aBaTeeM.

WNudopmannonnsie cucreMbl U TexHonoruun (MC) ouneHuBaHus KadyecTBa Y4eOHBIX
JNOCTIDKEHUH ~ OOyYaromuxcsi — SIBISIOTCS  B&XXHBIM ~ CETMEHTOM  MH(OPMAIMOHHBIX
00pa30BaTeNbHBIX CUCTEM, KOTOPBIE MOJY4aroT BCe OOJblIee pacHpOoCTpaHEHHE B By3ax IMpH
COBEpUICHCTBOBAHUU (MH(pOpMaTH3alMU) 00pa30BaTEeNIbHbIX TeXHONOrui. IIporpammHbIii
UHCTpYMEHTapHil (000JI0UKa) TaKMX CUCTEM B pPEXHMME OLICHUBAHUS M KOHTPOJIS OOBIYHO
BKITIOYAET: DJIEKTPOHHBIE OOYyYaroIIMEe TECTBhI, DIIEKTPOHHBIC AaTTECTYIONIME TECTHI,
3JIEKTPOHHBIN MPAKTHUKYM H JIp.

DNeKTpOHHBIE 00yUaroIIKe U aTTECTYIOMINE TECTHI SIBISTIOTCS YPPEKTHBHBIM CPEICTBOM
KOHTPOJIS pe3yJbTaToOB 00pa30BaHUs Ha YPOBHE 3HAHUHN M MOHUMaHMS.

Pexxum oOydaromiero, Tak Ha3bIBAEMOTO PENETHIIMOHHOTO, TECTHPOBAHUS CITYXKUT,
OpeXx/e BCEro, A H3y4yeHHs MaTepuajoB TUCHMIUIMHBI M TOATOTOBKE OOyyaromerocs K
aTTECTYIONIEMY TECTUPOBAHHIO, OH ITO3BOJISIET O0YJAIOMIEMYCs JIyUIlle OIICHUTh YPOBEHb CBOUX
3HaHUH M ONpEeAeNUTh, KaKHe BOMPOCHI HYKIAIOTCS B JIONIOJHUTENBHOH mpopaboTke. B
oOydaroleM pexkruMe oco0oe BHUMaHHE JOJDKHO ObITh yNelneHO (OpMHPOBAHHUIO HAlIOTa
MOJIb30BATENsl C CHUCTEMOM, IyTeM 3a/JaHusi BAPHMAHTOB PEAKLMU CUCTEMbl Ha pPa3JIMYHbIC
NeMCTBUSL 00ydJaronerocs Mpu MPOXOXKISHHH TecTa. B pe3ynmprare oOecreunBaeTcsi BHICOKAs
CTETEeHb HMHTEPAKTUBHOCTU OHIIEKTPOHHBIX YUEOHBIX MaTepHalioB, MpU KOTOPOH cucrema
NPEJOCTaBIsIET O0ydJaromeMycss BO3MOXXHOCTH aKTHBHOTO B3aMMOJACHCTBHS C MOJIYJIEM,
peanu3ys o0yJaroIuil TUaor ¢ IeJbl0 BBIPA0OTKM Y HEro Hambosee MOJHOrO U a/IeKBaTHOTO
3HaHUS CYITHOCTH M3y4aeMOro MaTeprasa

ATTecTyrolee TECTUPOBaHHME 3HAHUN OO0ydYarolmuxcs MpeJHa3sHaueHO I KOHTPOJIS
YPOBHSI 3HaHUH W TIO3BOJIIET aBTOMATU3UPOBATh MPOIECC TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
a TaKxKe IPOMEKYTOUHOU aTTeCTallHH.







