OHIeNbCCKUM TEXHOIOTHUECKU HHCTUTYT ((punnan) ¢heaepaabHOro rocy1apcTBEHHOTO
O10/1KETHOT0 00pa30BaTEIBHOTO YUPEKICHMUS
BBICILIET0 00pa30BaHMs
«CapaToBCKUli TOCYAapCTBEHHBIM TEXHUYECKUI YHUBEpcUTEeT NMeHH ['arapuna F0.A.»

Kadenpa «O6opynoBanne U TEXHOJIOTUH 00PaOOTKU MaTEPUAIOBY

PABOYASA ITPOT'PAMMA

10 TUCIUILINHE
b.1.1.16 «MaTepuaJIoOBEICHHUE)
Hanpasnenue noarorosku (21.03.01) "Hedrerasopoe sieno”
[Tpodunb MoAroToBKHU "DKCIIyaTaIus U 00CTYKUBAaHNE TEXHOJIOTHYECKUX 00BEKTOB
He(dTerazoBoro NpoM3BOACTBA"

dbopma oOyueHust — ouHas
Kypc — 2

cemectp — 4

3a4€THBIX ETUHUIL — 3

4acoB B HEACIIO — 3

Bcero yacoB — 144

B TOM YHCJIE:

JeKIun — 32

KOJUTOKBUYMBI — HET
MpaKTHYECKHe 3aHsITusg — 16
nabopaTopHble 3aHATHS — 16
camocTosTenbHas padora —80
9K3aMEH — HET

3adeTr —4 cemecTp

PI'P —Her

KypcoBasi paboTa — HET
KypCOBOM IPOEKT — HET

Pa0o4as mporpamMma o0cyKIeHa Ha 3aceJaHHH Kadeapsl OTM

«03» wHroHa 2023 roga. IpOTOKOI Ne 12
______________ /" /Tuxouos JL.A./

PaGouas nporpaMma yTBep:keHa Ha 3acelaHHH
VYMKH ot 23 nrons 2023r.. mpoTokoa Ne5

TIpeacenatens <. H_JI. JleBKHHA
Durenbce 2023



1. Ilenu u 3a0auu oceoenus oucyuniuHbl

[lenpio mpenojaBaHus NaHHOW UCUUIUIMHBI SIBJISETCS TO3HAHWE TPHUPOABI U
CBOMCTB MaTepHalioB, a TaAKKE METOJIOB UX YIPOUYHEHHUs Uil Hanbosee 3PPeKTUBHOTO
UCIOJIb30BaHUs B TexHuke. DdopmupoBaHue 3HAHUW M YMEHUUA IO BHIOOPY H
NPUMEHEHUIO COBPEMEHHBIX MATEpPUATIOB JJisi M3TOTOBJIICHUS H3IENUA B 00JACTH
npodeccuoHanbHOM eI TeIbHOCTH.

3amaun nmpenojaBaHus TUCIUIUIMHGI SIBISIETCA W3y4YeHHE (U3UYECKOM CYIIHOCTH
ABJICHUM, TPOUCXONAIIMX B Marepuajgax NIOpU BO3ACHCTBUM HA HUX Pa3JIMYHBIX
(akTOpOB B YCIOBHUSIX MPOM3BOJICTBA U SKCIUIyaTalldd, YCTAHOBJIEHUE 3aBHUCHUMOCTD
MEXIy COCTaBOM, CTPOCHHEM U CBOICTBAMHU MAaTEpHANIOB, H3yYEHHE TEOPUH U
MPAKTUKHU PA3IUYHBIX CIIOCOOOB YIIPOUHEHHSI MAaTEPUATIOB, 00ECIIEYNBAIOIINX BBICOKYIO
HAJEKHOCTh W JOJIOBEYHOCTh JACTAJICd MAallMH, WHCTPYMEHTAa M JPYTUX H3JCIHN
po(heCCUOHATILHON e TENIbHOCTH.

2. Mecmo oucuunnunst 6 cmpykmype OIIOII BO

JucuuminHa «MaTtepuaioBeeHUE» MPEACTaBISIET COOOM AUCIUILIMHY 0a30BOM
gactu obmenpodeccuonanpHoro mwkiaa (b.1.1.16) ocHOBHOW 00pa3oBaTeNbHON
nporpaMMel OakanaBpuara mo Hampasiaennto 21.03.01 «HedrerazoBoe aenoy.

K «BXOAHBIM 3HAaHUSAMY», YMEHHSM W KOMIIETCHIHSIM 0OydYaromierocs
bopMmynupyroTcs HE0OXoAUMbIE TPeOOBaHUS MPH OCBOCHUU JIaHHOW NUCIMIUIMHBI U
NPUOOPETEHHBIM B PE3yJbTaTe OCBOCHUS MPEANICCTBYIOMMX AucHUIUINH. [lepeueHn
JTUCIUIUINH, YCBOCHHE KOTOPBIX CTYJIEHTaMU HEOOXOIMMO Il YCBOCHHUS JTaHHOU
JTUCHUIUIMHBL: «MaremaTtukay, «DPusnkay, «Xumus». HeoOXoauMoCTh N3yUeHHS ITHX
JTUCITUTUINH OOBACHSIETCS COoJIepKaHUEM 00eCTIeunBaeMbIX UMHU KOMIIETEHITUN, KOTOPHIE
BKJIFOYAIOT BXOJIHbIE TPEOOBAHUS JIJIsl U3YUCHHUS JUCIUILTUHBI «MaTepuanoBecHUE.

3HaHUA, TIOJYYCHHBIC TMPU HW3YYEHUW JTUCHUILIMHBI «MaTepuamoBeacHue)
HEOOXOJIUMBI JIJISI OCBOSHHUSI MOCTEAYIONUX TUCHUILUIHH: «OCHOBBI TPOCKTUPOBAHUS,
«Koppo3us u 3ammra OT KOppo3uu HedTerazoBoro 000pynoBaHus», «TexHomorus
KOHCTPYKIIMOHHBIX MaTepuaioBy, « DU3NKO-XUMHYECKHUE CBOMCTBA BellleCcTBY, «Pacuer
U KOHCTPYHPOBAaHWE MAIllMH W aIlllapaToB» M TOJTOTOBKE K HAMKMCAHWIO BBITYCKHOMN
KBTU(PUKALUOHHOUN pabOTHI.

3. Tpebosanusa K pezyromamam 0c60eHUss OUCYUNTUHbL

W3yyeHne OUCHUIIMHBI — HaAMpaBlieHO Ha  (OPMHUPOBAHUE  CIICTYIOIINX
komnerennuii: YK-1, YK-2.

YK-1. CnocobGeH oOCyIecTBIsATh MO-UCK, KPUTUYECKUWA aHAW3 U CHUHTE3
UHPOpPMAIUH, TPUMEHATH CHCTEM-HBIN MOIXO/T JJIsl PEIISHUS TIOCTaB-JICHHBIX 3a/1a4;

YK-2. CnocobeH ompenensiTe Kpyr 3aiad B paMKax IOCTaBICHHOW IENH U
BBIOMpATh ONTUMAIBHBIE CIIOCOOBI UX PEIICHHSI, UCXO/IS U3 NEHCTBYIO-IIMX MPABOBBIX
HOPM, HMEIOIIHUXCS PECYPCOB M OTPaHUYCHUH.



B pe3ynbTaTe 0CBOCHUS TUCIUTIIUHBI 00YUYaIOIIUNACS TOJDKEH:
3name:

3aKOHOMEPHOCTH MPOLIECCOB KPUCTAIM3ALUN U CTPYKTYypOOOpa3oBaHUA
METAJJIOB U CILJIaBOB, OCHOBBI HX TEpMOOOPaOOTKH, CIOCOOBI 3aIUTHI
METaJUIOB OT KOPPO3UHU;

KJIaCCU(UKALIMIO U CIOCOOBI TOTYyYEHUS] KOMIIO3UIIMOHHBIX MaTepUaIOB;
MPUHIUIBl BBIOOpA KOHCTPYKLIHMOHHBIX MAaTE€pUalOB IJisi NPUMEHEHHS B
IIPOU3BOJICTBE;

METOIMKY  IPOBENCHMSI  DKCIIEPUMEHTAJIBHBIX  MCCIEIOBAaHHA  C
UCIIOJIb30BaHUEM CTAHJAPTHOTO 000PYI0BaHUS JJaOOpaTOpHH;

CTPOEHHUE U CBOMCTBAa MaTe€pUaIOB, METOAbI X HCCIIETOBAHUS;
KJIaCCU(PUKALMIO MaTepUalioB, MOJUMEPOB, METAUIOB M CIUIABOB, HX
o01acT MPUMEHEHUS.

Ymemn:

pacno3HaBaTh M KJIACCU(UIMPOBATH KOHCTPYKIIMOHHBIE M CHIPHEBbHIC
MaTepualibl IO BHEIITHEMY BU]Y, IPOUCXOKIECHUIO, CBOMCTBAM;
OMPENEIISTh BUJIbI KOHCTPYKIIMOHHBIX MAaT€pUAJIOB;

BBIOMpaTh MaTepuaibl JAJisi KOHCTPYKIMI MO UX HA3HAYCHUIO U YCIOBUSIM
IKCILTyaTalllH;

IPOBOJUTh U 00pabaThIiBaTh pe3yibTaThl HMCCIENOBAHUS M HMCIBITAHUS
MaTepHaoB.

Braoemw:

uH(popmanuen o CBOMCTBaxX U MPUMEHEHUH PA3TMUYHBIX MATEPUAJIOB,;
HaBBIKAMU MPaBUJIILHOTO BBIOOpA MaTEpUaIOB UCXOs U3 aHAIM3a YCIOBUI
DKCILTYyaTallMK U IPOU3BOJCTBA,;

HABBIKAMH Ha3HAYEHUS TEPMOOOPAOOTKH MaTEPHAJIOB;

HaBbikamu 10 ompeneineHu0 (PU3UKO - MEXaHHUYECKUX CBOWMCTB
MaTepHuaoB;

HaBBIKOM TMOJIb30BaHUSA [MAKETOB MPOrpaMM MPEJHA3HAYEHHBIX IS
VICCJIEIOBAHMSI M IPOTHO3UPOBAHNUS CBOKCTB MATEPUAJIOB.

KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIN KO}I 1 HAUMCHOBAHHUEC MHAWKATOPA JOCTUKCHUA KOMIICTCHIINN

(pe3ynbTaT OCBOEHNUS) (cocTapisitonie KOMIIEHTEHIINN)

VYK-1. Cnoco0OeH ocylecTBIsATh N/-1yk-1 3HaeT METOIMKH MOKMCKa, cOopa 1 00paboTKU
MOUCK, KPUTUUECKUN aHATIN3 U nH(pOpMaIINY; aKTyalbHbIe POCCHICKHE U 3apyOexKHbIe
CUHTE3 UH(POPMAIUH, TPUMEHSITh WCTOYHUKU HH(pOopManuu B chepe npodeccrnoHalbHON
CHCTEMHBIN MOAXO]T TS pEIICHUs NESATEIbHOCTH; METOJI CUCTEMHOI'O aHAJIN3A.
MOCTaBJICHHBIX 3a7a4 N-2yk-1 YMeeT npuMeHsATh METOTUKH TTOUCKa, cOopa 1

00paboTKu HHGOPMAITUH; OCYIIECTBIATh KPUTHUECKUN
aHaJIN3 W CHHTE3 WH(OPMAITUH, TIOTYICHHON M3 Pa3HBIX
HMCTOYHUKOB; TPUMEHSATH

CUCTEMHBIH TIOJIXO/ ISl PEIICHUS ITOCTABJICHHBIX 3a1a4
N-3vyk-1. Bnageer meromamu moucka, coopa u o0paboTKH,
KPUTHUYECKOTO aHAJIM3a M CHHTEe3a HHPOPMAIIUN; METOTUKOM
CUCTEMHOT'O TIOJIXO0JIa JIJIsl PEIICHHsI IOCTABJICHHBIX 3a/1a4




Kox n HanMeHOBaHUE KOMIICTCHITUH
(pe3ynbTat OCBOCHUS)

Kon 1 HauMeHOBaHNE MHIUKATOPA TOCTIKEHHUS KOMITCTSHITHH
(cocTaBisironiel KOMIIEHTEHIUH)

VYK-2. CriocobeH onpeaensiTbs Kpyr
3a7a4 B paMKax IMOCTABJIECHHOW LIEJIN
U BbIOHMpaTh ONTUMAJIbHBIE CIIOCOOBI
WX PEILCHHUS, UCXO0I U3

N/I-1yk-2 3HaeT BUABI PECYPCOB U OTPAaHUUYCHUH JJIsI PEIICHUS
npodeccHoHABHBIX 33/1a4; OCHOBHBIE METObI OIICHKHU
Pa3HbIX CIIOCOOOB pellieHus 3a1a4; JeiCTByIoIIee
3aKOHO/IATE€NIbCTBO U IIPABOBBIC HOPMBI, PETYIUPYIOIINE

JEHCTBYIOIIUX MPABOBBIX HOPM,
HUMEIOLIUXCS PECYPCOB U
OTpaHUYCHUHN

PO ECCUOHAITBHYIO JIeATEILHOCTb.

N-2yk-2 YMeeT mpoBOIUTE aHAIIN3 MTOCTABICHHOM 1IETH U
dhopmynupoBaTh 3a71a4H, KOTOPHIE HEOOXOUMO PEUITUTh TSI
€€ JOCTUKEHHUS; aHAJIM3UPOBATh aJIbTEPHATUBHBIC BAPUAHTHI
JUISL TOCTUKEHUSI HAMEUEHHBIX PE3YJIbTAaTOB; UCIIOIb30BaTh
HOPMAaTHUBHO-TIPABOBYIO IOKYMEHTAIINIO B chepe
poeCCUOHATBHON JIEATEILHOCTH

N-3vk> Bnageer meTomukamu pa3pabOTKU IeNH U 33124
MPOEKTa; METOJaMH OLIEHKH MOTPEOHOCTH B pecypcax,
MPOJOJKUTEIBHOCTH U CTOUMOCTH MPOEKTA; HABBIKAMH
paboThl ¢ HOPMATHUBHO-TIPABOBON JOKYMEHTAIHEH

KO,I[ n HAanMCHOBAHUC
JOCTHIXXCHHA KOMIICTCHIIMHN

HHAUKATOpa

HaunmeHoBaHMe TIOKa3aTesisi OIICHUBaHUS
(pe3ynprara 00y4eHUs 10 AUCIUTLIMHE)

N-1yk-1 3HaeT METOIMKH MTOUCKA, cOopa 1
00paboTKu nHPOPMAIUH; aKTyaJbHbIC
poccuiickue U 3apyOesKHbIe HUCTOUHUKHU
uHpopmanuu B cepe npodeccuoHaIbHOMN
JESITeTbHOCTH; METOJ] CHCTEMHOTO
aHau3a.

3HaHMEe METOJUKHU TIoHucKa, cbopa U 00paboOTKU

nH(pOpMaLINY; aKTyaJIbHbIC poccuiickue u
3apyOexHble HCTOYHUKM HHPopMauu B cdepe
npogecCuoHaNTbHON JIeATeTbHOCTH; MEeTOJ

CHUCTCMHOI'O aHaJIn3a.

NI-2yk-1 YMeeT npuMeHsTh METOUKU
noucka, cbopa 1 00paboTku HHPOpMaLNY;
OCYUIECTBJISITh KPUTHUECKUI aHAINU3 U
CUHTE3 MH(POPMAIINH, TTIOTYIYEHHOHN U3
Pa3HBIX UICTOYHUKOB; IPUMEHSTh
CUCTEMHBIN TTOJIXO0/1 JJISl pEeIIeHUs
MMOCTaBJICHHBIX 3a/1a4

YMeeT npuMeHSTh METOJUKH MOMCKa, cOopa U
00paboTKu nH(MOpPMAIUHU; OCYIIECTBISATh
KPUTHUYECKHUI aHAINM3 U CUHTE3 HHPOPMaLIUH,
MOJTyYSHHOM U3 pa3HbIX HCTOYHUKOB; TPUMEHSTh
CHCTEMHBIN MOAXO/]] IJIs1 peIlIeH s TOCTABICHHBIX
3a/1a4; 00pabaTbIBaTh U MPUMEHSThH PE3YIbTAThI
Hay4YHBIX UCCIIEIOBAaHUI CBOMCTB pa3IMUHBIX
MaTEepHAJIOB C MCIIOJIb30BaHUEM CTaHIAPTHBIX
METOAMK, 000pyI0BaHUs U PUOOPOB.

N-3vk-1. Brageer meromamu moucka, coopa
1 00pabOTKHU, KPUTUYECKOTO aHATIN3a U
CUHTE3a MHPOPMAIINH; METOTUKOM
CUCTEMHOTO TIOJIX0/Ia JITIsl PeIICHHUS
IIOCTABJICHHBIX 3a1a4

Bnagenne meromamu moucka, cbopa u oOpabOTKH,
KPUTHYECKOTO aHajM3a W CHUHTe3a WH(POpMalNH;
METOJIUKOM CHCTEMHOIO TOAXOJa JJis PEIICHHS
MIOCTaBJICHHBIX 3a/1a4

NJ1-1yk-2 3HaeT BUIBI pECYpCOB U
OTPaHUYCHUH ISl PEIICHHS
npo(heCCHOHATIBHBIX 33/1a4; OCHOBHBIC
METO/IBI OIIEHKH Pa3HBIX CITOCOOOB PEICHHS
3a/1a4; ICHCTBYIOIIEE 3aKOHOAATEIbCTBO U
MPaBOBBIC HOPMBI, PETYIUPYIOIIHE
pohecCHOHATEHYIO IeATEeIHbHOCTb.

3HaHWE PECYPCOB M OTPAHUYCHUM JIJIs1 PEIICHHS
npodeccHOHANBHBIX ~ 3a7a4d; OCHOBHBIE  METO/IBI
OLICHKM  pa3HbIX  CIIOCOOOB  peuleHHus  3ajady;
JEHCTBYIOIEE 3aKOHOIATENBCTBO U MPABOBBIE HOPMBI,
perynupymoire npohecCuoOHaIbHYIO e TeIbHOCTb.

N/I-2yk-2 YMeeT mpoBOIUTH aHATN3

YMeHue npoBOAUTH AHAINW3 IOCTABICHHON ILEIU U

MOCTaBJICHHOW 1IeNu U (POPMYITHPOBATh ¢dbopmynaHMpoBaTh  3amaud, KOTOpble HEOOXOIMMO
3a7a4M, KOTOPbIE HEOOXOUMO PEIIHTh JUIS pemmTh I ee  JOCTIDKCHHS;  aHaJIU3UpPOBAThH
ee JOCTI)KEHUS; aHAJIM3HPOBATh QIbTEPHATHBHBIC  BAapUaHTBl  JJIS  JOCTHOKEHHS

4




Kon 51 HaMEHOBaHNE WHJIWKaTOpa
MOCTHIKEHUS KOMIIETEHIINU

HaunmeHnoBaHue moka3aress OleHUBaHHSI
(pe3ynbrara 00ydeHus 0 TUCITUTLINHE)

aJIbTEPHATUBHBIC BAPUAHTHI JIJIs1 TOCTUXKECHHST | HAMEUYEHHBIX pe3yJIbTaTOB; HCIIOJIb30BaTh
HaMEUEHHBIX PE3yJIbTaTOB; UCIOJIb30BATh HOPMATHUBHO-TIPABOBYIO  JIOKyMEHTalUI® B cdepe
HOPMAaTUBHO-TIPABOBYIO JOKYMEHTAIIUIO B podeCCUOHATBHON JIEATETLHOCTH
cdepe mpodeccnoHATEHOM e TETHbHOCTH
Bnanenue HaBBIKaMH TEOPETUYECKOTO u
N/I-3yk-2 Bnageer metonukamu pa3paboTku
SKCIEPUMEHTAIBHOTO  HCCIEAOBAHUS  Pa3IUYHBIX
LIETU ¥ 33]1a4 MPOEKTa; METOJaMH OLIEHKHU
MaTepuaioB XUMHYECKUX u He(dTera3oBbIX
MOTPeOHOCTH B pecypcax,
MPOU3BOJICTB, B TOM YHUCJIE C HCHOJIb30BAaHUEM
MPOJIOKUTEIIBHOCTH U CTOUMOCTH MPOCKTA;
. | makeToB MpOorpamMm MpeHa3HAYEHHbBIX JUIst
HaBBIKAMH pabOThI ¢ HOPMATHBHO-TIPABOBOM .
N WCCIEAOBaHUS M NPOTHO3UPOBAHHS  CBOMCTB
JIOKyMEHTaIuen
MaTepuaioB
4. Pacnpeoenenue mpyooemKocmu OUCUUNIUHBL RO MEMAM U 6UOAM 3AHAMUIL
No No | Ne
Mo- | Hene | Te HanmenoBanue Yacel
ay- | 7o | Mbl TEMBI
st
Jlek- | Kommok- | Jlabopa- | IIpak-
Bcero | uuu | Buymsl | TopHbIe | THuec- | CPC
KHe
1 2 3 4 5 6 7 8 9 10
4 cemectp
ATOMHO-KPHCTAUTHYECKOE
1 1 1 | crpoenue u cBoiictBa Metauios | 14 4 2 8
¥ CIJIABOB
1 2-3 2 | Kpucrannuzanuu MeTamioB. 16 4 2 10
Haxkiren, npen u
1 4-5 3 | pexpucCTaIM3alHOHHbIE 18 4 2 2 10
TPOIIECCHI.
Crpoenue crutaBoB. JlnarpaMmbl
1 | 67 | a]|CP Jluarp 22 | 4 2 2 | 14
COCTOSIHHMSI, MX QHAIIU3.
1 8-9 5 | Keme3oyriepoqucTeie CIIIaBbl. 18 4 2 2 10
5 10- 6 Teopus u MpaKTUKa 29 4 5 9 10
12 TEPMUYECKON 00pabOTKH cTalu.
Cramu OOBIKHOBEHHOTO
KauectBa W CHELHAIBHOTO
13- Ha3HAYEHHs
2 7 ’ 18 4 2 2 10
14 KOHCTPYKLMOHHBIE,
UHCTPYMCGHTAJIbHBIC ~CTAld H
CILIaBBI.
Cramu ®w CIUIaBBI C OCOOBIMU
15- cBoiicTBaMHu. [[BeTHBIE MeTaIIBI
3 16 8 | m cmmasel. Hemerammueckue | 16 4 2 2 8
Mmartepransl. KOMITO3HIMOHHbIC
MaTepuaIbl
Bcero 144 32 16 16 80




5. Cooepircanue 1eKYyUOHHO20 Kypca

Bcero
JacoB

Ne
JIEKIIUHA

Tema nexkuun
Bompocsl, orpabaTbiBaeMbIe Ha JICKITHH

YyebHo-
METOINYECKOE
oOecrieuenne

3

4

5

THumbl KPUCTALTHYECKUX CTPYKTYP, HX XapaKTEPUCTHKA.
JedexTs ATOMHO-KPHUCTAJLTUYECKOTO CTPOCHHSI.
Kpusas Onunra.

[1-5]

TepmoauHaMuyeckue  OCHOBBI  CaMONPOM3BOJIBHOM
IIEpBUYHON Kpucramumsauuu. Pasmep xpucramios. He
CaMONPOM3BOJIbHASL ~ NEpBUYHAs  KpUCTAJUIM3ALuA,
OCHOBBI Mo u(pULIMpOBaHHUS, MOJIU(PUKATOPBI
TYrOIUIABKME W TOBEPXHOCTHO aKTHBHbIE. BropuuHas
KpUCTaJUIN3aLUS.

[1-5]

MexaHu3M XOJIOJHOW IIACTHYECKON JeopMaliui.
[Tnactuueckas nedopmaius B MeTauiax. BiusHue Ha
CBOIiCTBA. Bosgpar. OTOpIX. [Tonuronusaus.
Pexpucrannuzarnus nepBUYHAs i BTOpPUYHAS.
JlnarpaMMbl peKpUCTAIU3AIUN

[1-5]

I'eTeporenHsie CTPYKTYypHI.

XUMHUYECKUE COEAUHEHUs M UX Pa3HOBUIHOCTH.
TBepasle pacTBOphl. PacTBOpPEI Ha OCHOBE OJHOW W3
KOMIIOHEHT. OrpaHWuYeHHblE U  HEOIPAaHUYEHHBIC
TBEpAbIE PaAcCTBOpPHI. TBepable pPACTBOPBI HA OCHOBE
XUMUYECKUX COCIUHEHUM.

YhopsaoueHHble  TBEpAble  pacTBOpPBL.  MeTozsl
IIOCTPOEHHUs JUarpaMM COCTOSHHUA. MeToabl aHamu3a
auarpamMm  coctosiHus  (mpaBwio (a3,  IpaBHIIO
KOHIIGHTpallui) Ha MpHMEpe JIuarpamMMbl COCTOSIHUS
JUIL  Cllydass ~ HEOTPAaHWYEHHOW  pacTBOPUMOCTH
KOMIIOHEHT B TBEPJIOM COCTOSHHH.

AHanu3 auarpaMMm COCTOSIHHUSI TBOWHBIX CIUIABOB: JJIS
Clly4yasi OTpaHU4YEHHOM pPacCTBOPUMOCTH KOMIIOHEHT B
TBEPAOM  COCTOSIHUH; JUTSt ciy4yass — IIOJIHOU
HEpPaCTBOPUMOCTH KOMIIOHEHT B TBEPAOM COCTOSIHUU U
TUTSt ciyJas oOpazoBaHUs YCTOWUYMBBIX
IIPOMEKYTOUHBIX COCIUHECHMUIA.

[1-5]

KommoneHTs! 1 (a3pl B CIaBax jkenesa ¢ YIriaepoioM.
AHanu3 auarpaMMbl COCTOSIHUS JKE€JIe30 — IEMEHTHT.
JluarpaMma COCTOSIHHSI CIUIaBOB JKele30 — Tpadur.
IIponeccsr rpadutuzamuu. Krnaccugpukanus criaBos.
Cramm wu  uyrywel. CrpykTypa, CBOWCTBA U
NPUMEHSEMOCTh ~ O€JbIX, OTOGNEHHBIX H  CEpbIX,
MOJU(UIMPOBAHHBIX U BEICOKOIIPOYHBIX YYI'YHOB.

[1-5]

[IpeBpamennss mnpu  HarpeBe JO  ayCTEHUTHOTO
cocrosiHus. [IpeBpaienue ayCTeHnTa Npy OXJIAXKIACHAN
n  nepeoxnaxiaeHuu. IlepinTHoe — mpeBpalleHUE.

[1-5]




beitnutHOE MpEBpAIlICHUE. MapreHcuTtHoe
npeBpaiienue. [IpeBpaiieHus npu oTmycke CTaju.

[IpakTuka TEPMOOOPAOOTKH. HarpeBarenbHbie
ycTpoicTBa.  OxyaxJaaroomue cpeabl. 3ammra  OT
OKHCJICHUS npu TepMooOpaboTKe. Bunpt

TepmMooOpadoTku cramu. OTxur cranu. Hopmanuzamus
CTaJIH.

3akanka cranu. Beibop Ttemmeparypbl. OXxiaxaeHHE.
Buytpennue — HampspkeHHs.  3aKaJMBaeMOCTb |
npoKanuBaeMocTh cTanu. CrocoObl 3aKalKe CTalH.
OTtmyck CTaJIH. O6paboTka XOJIO/IOM.
Tepmomexanuueckast 00paboTKa.

[ToBepxHOocTHOE ympouHeHue cTanu. [loBepxHOCTHas
3aKaJika. XHUMHUKO-TEpMUYECKas 00paboTka.
Llementanus.  AzortupoBanue.  HuTpouemeHTanus.
Juddysnonnas merammmzanusi.

Crann  OOBIKHOBEHHOTO  KayecTBa, MAapKUPOBKa,
HazHaueHWe W obmactm  npumenenus.  Cramm
CHEIHMAbHOTO Ha3HAUEHUS: JIJISl TUCTOBOM M 0OBEMHOIM
ITaMIIOBKH, HarapTOBaHHBIC CTallu, ABTOMATHBIC
ctanu. JlerupoBaHHble cTanu. BrusHue Jerupyronmx
3JIEMEHTOB HA CTPYKTYpY M CBOWCTBA  CTaJICH.
Krnaccudukanus u MapKupoBKa CTaleH.
KOHCTPYKIII/IOHHI)IG CTaJldi M HUX Pa3sHOBUIAHOCTHU!
LIEMEHTYEMBIE, yIydiiaemble, MPYXUHHBIE,
ITapUKOIIOAUIMITHUKOBEIC, BBICOKOITPOYHEIC,
CTPOUTEINIbHBIE u apMaTypHEIE. Crtpykrypa,
TepMooOpaboTKa, Ha3HAYEHHE U 00JIACTU TIPUMEHEHUS
KOHCTPYKIIMOHHBIX CTaJei.

WuctpymenTanpHble cTamu W criaBbl. Cramm s
PEXKYIIUX UHCTPYMEHTOB: YIJIEPOIUCTHIE,
JIETUPOBaHHBbIE, OBICTPOpPEXKYIIHE.
MertannokepamMuyeckue TBepHble criiaBbl. Ctamu IS
HU3MEPHUTCIIbHBIX MHCTPYMCHTOB. Cranu U1l IITaMIIOB
J1eGOpMHUPOBaHUS B XOJIOJHOM U FOpPsTYEM COCTOSHUSIX.

[1-5]

Koppo3suonHocTrolikue cranu U cruiaBsl. JKapoynopHsie
CTaJlM U CIUIaBbl. MarHUTHBIE U HEMAarHUTHBIE CTANIU U
crutaBpl.  Cranm W CIUIaBbl  MOHWKEHHOTO U
MOBBIIIIEHHOTO AIIEKTPOCOIPOTUBIICHHUS.
CeepnpoBognuku. CTaiy U CIUTaBBI ¢ OCOOEHHOCTSIMU
MOAYJS YOPYTOCTH W  TEIIOBOro Kodd¢uimeHTa
pacipeHus.

CnnaBel Ha ocHOBe Menu. Jlatynu u OpoH3bl. CriaBsl
Ha OCHOBE almoMuHuA. JluTeiHble U nepopmupyemsbie
crutaBpl.  [lpunmom wu  6ab6utel.  Kiaccudukanus
HEMeTAINTMYeCKuX  marepuasioB. KommosunuoHHble
MaTrepuabl

[1-5]
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6. Codeporcanue Ko1n0Keuymos

KomnnokBuymbl mporpaMMoil 1 y4eOHBIM IJIAHOM HE MPEyCMOTPEHBI.

7. Ilepeuensv npakmuuecKux 3aHAMUU

TEMbI

Bcero
4acoB

Ne
3aHATUNA

TeMa nmpakTUYECKOTO 3aHATHS.
Bomnpocsl, orpabaTbiBaeMbie Ha
MPAKTUYECKOM 3aHSTUU.

YyebHo-
METOANYECKOE
oOecrieueHne

1

4

5

Tumel KpPUCTAJUIMYECKUX CTPYKTYp, HX
xapaktepucTuka. JlehekTsl  aTOMHO-
KPUCTATMYECKOTO  CcTpoeHUs. Kpupas
OpuHra.

[1-6]

TepmoauHamMuueckue OCHOBBI
CaMOIIPOU3BOJILHOM MEePBUYHOMN
Kpuctamnu3auuu. Pasmep KpucTamios.
He  camompousBonpHas  mepBUYHAs
KpUCTAJIU3ALIUS, OCHOBBI
MoaupuUIMpoBaHUS, Mo U (pUKATOPBI
TYTOIUIABKHE U MTOBEPXHOCTHO aKTUBHBIE.
Bropuunas kpucramimsanusi.

[1-6]

Mexanu3M  XOJOJHOM  INIACTHYSCKOM
nedopmarum. [Inactuueckas
nedopmarusi B Metaiax. BrnusHue Ha
CBOICTBA. Bo3sspar. OTOpIX.
[Tonuronunsanusi. Pexpucramnunsanus
NepBUYHasi M BTOpuYHas. Jluarpammsl
PEKPUCTATUTU3ALINU

[1-6]

I'eTeporeHHbIE CTPYKTYPHI.

XuMudeckue COCINHECHUA n ux
pa3sHOBUJIHOCTH. TBepible  pacTBOPBHI.
PactBopel Ha  oOCHOBE OmHOW W3
KOMIIOHEHT. OrpaHuyeHHbIe u
HEOTPAaHUYEHHBIE TBEPABIE pPAaCTBOPHL.
TBepable  pacTBOpl  Ha  OCHOBE
XUMHNYECKUX COG)IHHGHHﬁ.
YnopsiioueHHbIe  TBEpIblE PAaCTBOPHI.
Meronsl IIOCTPOEHUA JrarpamMm
COCTOSIHUSI. MeTolbl aHanu3a JuarpaMmm
coctosiHus  (mpaBwio (a3, TPaBUIIO
KOHIIGHTpAllMii) Ha IpUMepe JuarpaMMel
COCTOSIHUS JUTSL CITydasi HeOTpaHWYCHHOU
pPacTBOPUMOCTH KOMITOHEHT B TBEPJIOM
COCTOSTHUH.

AHanu3 JIuarpaMMm COCTOSIHUSL JTBOMHBIX
CIUIaBOB: Ui Cly4as OTpaHUYEHHOU
PAaCTBOPUMOCTH KOMIIOHCHT B TBCPAOM
COCTOSIHMM;  JUIsl  clIydas  TOJHOM

[1-6]




HEpPACTBOPUMOCTH KOMIIOHEHT B TBEPJIOM
COCTOSIHUM W JUIsl cllydas 0Opa30BaHHUS
YCTONYUBBIX MPOMEKYTOUHBIX
COCIIMHEHHH.

Kommonents! u (aspl B cruiaBax jxesnesa
C yriaepoaoM. AHaiW3  JUarpaMMbl
COCTOSIHUS JKEJIE30 — IIEMEHTHT.
JluarpamMma COCTOSIHHMSI CIUIABOB JKEJIE30
— rpadur. IIpomeccer rpaduTH3aIUn.
Knaccupukanus cruraBo. Cranm U
yyryHbl.  CTpykTypa, CBOHCTBa |
MPUMEHSIEMOCTh OeJbIX, OTOCICHHBIX U
CephIX, MOIU(PUIIUPOBAHHBIX u
BBICOKOIIPOYHBIX YYT'YHOB.

[1-6]

[IpeBpamienuss  npu  Harpese  J0
aycTeHUTHOro coctosHus. IIpeBpamienue
ayCTeHUTa  NpPU  OXJAKIECHUU U

IIEPEOXIANKICHUH. [IepnutHOE
npeBpaiieHue. beliHuTHOe npeBpalleHue.
MaprencutHoe MpEBpaIICHUE.
[IpeBparnieHust npu OTIYCKE CTaJIH.

[TpakTuka TEpMOOOPaOOTKH.
HarpeBarenbHbie YCTPOMCTBA.

Oxnaxjaromue cpeapl. 3ammra  OT
OKHCIICHUs TIpU TepMooOpaboTke. Bujsl
TepMo0oOpaboTKu cTaiu. OTKUT CTaJIH.
Hopmanu3zanus cranu.

3akanka crtand. BwiGop Temmeparypsl.
OxnaxaeHue. BHyTpeHHHE HanmpsKEHMSL.
3aKamMBaeMOCTh M IMPOKAJTMBAEMOCTb
crainu. CriocoOb! 3akanku ctaimu. OTImyck
CTaJIH. O6paboTka XOJIO/IOM.
Tepmomexanuueckas 00paboTKa.
[loBepXHOCTHOE  YNPOYHEHHE  CTaJIH.
[loBepxHocTHass  3akaika.  XHMHKO-
TepMuueckas obOpaborka. llemeHTanus.
AzoTupoBaHue. HuTtpouemenrarnusi.
Jnddysnonnas Meramiuzanus.

[1-5]

BrnusiHue nerupyromux 5>JI€MEHTOB Ha
CTPYKTYpy U CBOWCTBAa  CTaJeu.
KoHcTpykllMOHHBIE — cTalM M HX

Pa3HOBUAHOCTH: LIEMEHTYEMBIE,
yJIy4lllaeMsle, [IPY>KAHHBIE,
IAPUKONOAIIUITHUKOBBIE,

BBICOKOIIPOYHBIE,  CTPOUTENBHBIE U
apMaTypHBIE. Crpykrypa,

TepMooOpaboTKa, Ha3HAUYCHUE U 00J1acTH
MPUMEHEHHSI KOHCTPYKIIMOHHBIX CTaJICH.
WNHCcTpyMEHTANIbHBIE CTald W CIUIABHIL.
Cram Ui peXylUX WHCTPYMEHTOB:
YTIEPOIUCTHIE, JIETUPOBAHHBIE,
OBICTPOPEIKYIIIHE.

[1-5]




Koppo3noHHOCTOMKHE CTaIM W CIJIaBBHI.
KapoynopHele  crajii W CIUIABBL
MaruutHble ¥ HEMarHUTHBIE CTalud |
craBel. CTajdyd M CINIaBBI MOHMKEHHOIO

2 8 [1-5]
u TIOBBIIIIEHHOTO
3JIEKTPOCOTIPOTUBIICHUSI.
CBepIpOBOHUKM. KoMmo3unnonusie
MaTepuabl
16
8. Ilepeuens nabopamopHuvix pavom
Ne Bcero HanmenoBanue 1a6opaTopHoii padoTbl. 3axanus, Y4ebdHo-
TeMbl | YacoB | BOMNPOCHI, 0TPadATHIBaeMble HA JIA00PATOPHOM 3aHATHH MeToAnYecKoe
olecreyeHue
1 2 4 3
BnusiHue crenenu XonogHoW AegopMmali Ha CTPYKTYpy H [16,17]
3 5 CBOMCTBA METAJLJIOB.
BriusiHue Temmeparypbl HarpeBa Ha CTPYKTYpY M CBOKMCTBa
X0JI0HOAE(HOPMUPOBAHHOTO METAIIIA
Mertamiorpaguieckuii aHaIM3 METaJUIOB U CILJIABOB. [14,20,21]
4 2 Jlmarpamma COCTOSTHHSI KeJIe30YTIIEPOAUCTHIX CILIABOB.
YapTpasBykoBas 1eeKTOCKONHS IeTaJIeH.
M3y4eHnue MUKPOCTPYKTYpBI CTalId B PABHOBECHOM [7,8]
5 2 COCTOSIHUH.
M3yuenue CTpyKTypbl U MEXaHHYECKUX CBOWCTB YyT'YHOB
H3mepeHue TBep0CTH METAIIIOB U CIUIABOB [9,10,15,18,19,
N3yuenue CTpyKTyphbl cTalieil B HEPaBHOBECHOM COCTOSIHUH 22,23]
OTtnyck 3aKajaeHHOMN CTallu.
6 6 Omnpenenenue MpoOKaTNBaEMOCTH CTAIIH.
W3yueHre MUKPOCTPYKTYPHI CTaTbHBIX JeTalel Iocie
[EMEHTAINH
MapkupoBKa 1 Ha3HaYEHUE CTAJIEH
7 9 W3ydeHrne MUKPOCTPYKTYPBl HHCTPYMEHTAIBHBIX CTalleH U [11]
CIJIABOB
8 2 N3y4eHne CTpyKTyphl LIBETHBIX CIIJIABOB [12,13]
MUKpPOCTPYKTYPHBIN aHAJIN3 TIACTMACC
9. 3a0anusa 0na camocmoamenvHoll padbomupl CHyO0eHmMos
Ne Bcero Bomnpocs! 1151 caMOCTOATENIBHOTO U3YyYEHUS YyebHO-
TEMBbl | 4acoB METOAMYECKOE
o0ecrnieuyeHue
1 2 3 4
Tumbl  KpUCTATMYECKUX  CTPYKTYp, HMX  XapaKTepPHCTHUKA.
1 8 JledexTsl aToMHO-KpUCTaUINYecKoro crpoeHusi. Kpuas Onunra. [1-6]
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10

TepMoaMHAMHYECKUE OCHOBBI CAMOMNPOU3BOJBHOM MNEPBUYHON
Kpuctaummsauuu. Pasmep kpucramios. He camonpousBosibHast
MepBUYHAs  KPUCTAUIM3allUsA, OCHOBBI  MOIUMUIIUPOBAHUSA,
MOI[I/I(bI/IKaTOPBI TYIOIUIaBKMEC MW IMOBCPXHOCTHO AKTUBHBIC.
Bropuunas kpuctamimnzanusi.

[1-6]

10

Mexanusm XOJIOJHOM IJIACTUYECKON nedopmanuu.
[Tnactuueckas nedopmanus B Metannax. BiusHue Ha cBoiicTBa.
Bosspar. OT1abIX. ITonuronusanus. Pexpucraimnusanus
IIEPBUYHAs U BTOpUYHAs. JlMarpaMMbl peKpUCTaJUIN3ALNN

[1-6]

14

I'eTeporenHslie CTpYKTYpBI.

XUMHYECKUE COEQUHEHUS W HX pa3sHOBUAHOCTU. TBepable
pacTtBopbl. PacTBOppl Ha OCHOBE OJHOM M3 KOMIIOHEHT.
OrpaHuyeHHbIE U HEOTPAaHUYEHHBIE TBEP/IbIE pacTBOPHI. TBep/bIe
pacTBOPBI HA OCHOBE XUMUYECKUX COCTMHEHUN.

VYnopsaoueHHble TBEpAble pacTBOpPbl. MeToabl MOCTPOEHUS
JarpaMM COCTOSIHUSA. MeTonbl aHaiu3a JUarpaMM COCTOSIHUSA
(mpaBuyio a3, mpaBUIIO KOHIICHTPAIUil) Ha MPUMEPE AUarpaMMbl
COCTOSIHUSI JUISL  ClIydas HEOTPAaHHMYEHHOM PpAaCTBOPUMOCTH
KOMIIOHEHT B TBEPJIOM COCTOSIHHH.

AHanu3 auarpaMMm COCTOSIHHUSI JIBOMHBIX CIUIABOB: JUIA Cilydas
OrPaHMYEHHOM  pPacTBOPUMOCTH  KOMIIOHEHT B  TBEpPAOM
COCTOSIHUM; JJIA CIy4asi OJHOW HEPACTBOPUMOCTH KOMIIOHEHT B
TBEPAOM COCTOSIHUM U JUIsl Ciiydas oOpa30BaHMsI YCTOMUYMBBIX
MPOMEKYTOUYHBIX COCITUHEHUN.

[1-6]

10

KommoneHnTsl 1 ¢a3bl B CIUIaBax jkeje3a C yriepoaoM. AHamu3
JUarpaMMbl COCTOSTHUS JKeJI€30 — IIEMEHTHT.

Jlmarpamma COCTOSIHUS CIUTaBOB kene3o — rpadut. [Ipomeccs
rpadutuzanuu. Knaccudukamus crutaBoB. Crtamm W YyTyHBIL
CtpykTypa, CBOWCTBAa M MPUMEHIEMOCTh O€NbIX, OTOEICHHBIX U
CEPBIX, MOJU(DHUITMIPOBAHHBIX M BEICOKOIIPOYHBIX YYTYHOB.

[1-6]

10

IIpeBpamienuss npu HarpeBe [0 ayCTEHUTHOIO COCTOSIHHS.
[IpeBpareHne aycTeHUTA MPU OXJIAKIACHUU U MEPEOXJIKIACHUU.
IlepnutHOE [IpeBpalllcHHE. beiitnuTtHOE [IpEBpAILEHHE.
MaprencutHoe npeBpanieHue. [IpeBpameHuss npu  OTIIyCKe
CTaJIN.

[Ipaktuka TtepmooOpaboTku. HarpeBaTenbHble ycTpoiicTBa.
Oxnaxparomue  cpeapl.  3amura OT  OKHUCIEHUS  IIpU
TepMmooOpadboTke. Buasl TepmMooOpadoTku ctanu. OTKUT CTalu.
Hopmanu3zanus cranu.

3akanka  cramu.  Beibop  Temmepatypel.  OxiaxicHHeE.
BHyTpeHHne HanpskeHus. 3aKaauBacMOCTh U MPOKAINBAEMOCTh
cramu. Croco6pr 3akanmku ctamm. Otmyck cramu. OGpaboTka
xosnoaoM. Tepmomexanuyeckast o0padoTka.

[ToBepxHOCTHOE ympouHeHue cranu. [loBepXHOCTHasi 3akaika.
Xumuko-repMuueckas oopadorka. Llemenranus. A3oTupoBaHue.
HutpouemenTauus. uddy3nonnas Metanauzanus.
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Cramu OOBIKHOBEHHOTO KadecTBa, MapKUpPOBKA, Ha3HAUYCHUE H
obnactu npumeHeHus. CTanu CHEIUAIBHOTO HA3HAYCHUS: IS
JUCTOBOM M OOBEMHOH IITAaMIIOBKH; HAarapTOBaHHBIC CTaH;
aBTOMATHLIC CTaJu. JlernpoBanHbie CTau. Bmusgune
JICTUPYIOLIMX HJIEMEHTOB Ha CTPYKTYPY M CBOMCTBa CTaJICi.
Krnaccudukanus u MapKupOBKa CTaJICH.

KoHCTpyKIIMOHHBIE CTAIM U MX PAa3HOBUIHOCTU: LIEMEHTYEMBbIE,
yJlydlllaemble, MPYKUHHBIE, IAPUKOMNO/IIITUITHUKOBBIE,
BBICOKOTIPOYHBIE, CTPOUTENIbHBIE U apmaTypHbie. CTpyKTypa,
TepMooOpaboOTKa, Ha3HauYeHHWE W  O0JIaCTH  MPUMCHCHHUS
KOHCTPYKIMOHHBIX CTaJICH.

NuctpymenTanbHble ctanu W crviaBbl. Cranu i pexylux
WHCTPYMEHTOB: YIJIE€POIUCTHIE, JICTUPOBAHHBIE,
ObICTpOpeXKymue. MeTauTOKepaMUYeCKUe TBEPIbIC CIUIABHIL.
Cranu nns u3MEpUTENbHBIX HHCTPYMEHTOB. CTanu 1S IITaMIIOB
ne(hOpMUPOBAHMS B XOJIOTHOM U TOPSTYEM COCTOSIHUSIX.

KopposuonHnocroiikue ctanu U criaBbl. JKapoyrnopHble CTald U
CIUIaBbl. MarHUTHBIE 1 HEMAarHUTHBIC CTAJIH U CIuiaBbl. CTany u
CIUIaBbI MIOHUKEHHOT'O U MOBBIIIEHHOTO 3JIEKTPOCOMPOTHBIICHUS.
CeepnipoBognuku. CTaiay U CIUIaBbl ¢ OCOOCHHOCTSIMU MOJYJIsS
8 8 YIPYTOCTH U TEIUIOBOTO KO3(PPUIIMEHTA pacIIuPEHHUS.

CrnnaBel Ha ocHOBe Menu. JlaTynu u 6pon3bl. CruiaBbsl HA OCHOBE
amomunus. Jlureitnsie u aegopmupyemsie criaBbl. [lpunon u
06a06utel. Kiaccuduranms HEMETAIUIMYECKHX MAaTepUaIOB.
Komno3unuoHnHble MaTepuaibl

80

10. Pacuemno-zpaguueckan paboma

PacuetHo-rpapuueckas pabora mnporpaMMod U y4eOHbIM IUIAHOM  HE
IIpeyCMOTpEHA.

11. Kypcosas paboma
KypcoBas paboTa nporpamMmoii 1 ydeOHBIM TUTAHOM HE TTPETYCMOTpPEHA.
12. Kypcoeoii npoekm

KypcoBoii mpoekT nmporpammoil 1 yd4eOHbIM IIJIAHOM HE MPEAYyCMOTPEH.

13. @ono ouenounvix cpeocme 0711 NPOBEOCHUSL NPOMEHCYMOYHOU AmmecCmayuu
o0yuarowuxca no oucyuniaune (Mooyi)

Crenenb CPOPMUPOBAHHOCTH Y CTYJIEHTa KOMIICTCHIIMMA, MPETyCMOTPEHHBIX
y4eOHBIM IJIAHOM, OLIEHHMBAETCS MPETMOoAaBaTesieM Ha BCeX ATamax y4yeOHOro rmpoiecca
KaK B pe3ysIbTaTe HAOIIOIEHNUS 3a €T0 paboToM B ayquTopusax (JrabopaTopusix), Tak U 1Mo
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pe3yJbTaTaM BBIMOJHEHUS UHAUBUYAIbHBIX 3aaHui. Onucanne KpUTEPUEB U IIKAIIbI
OLICHUBAHUS JaHO B TaOIUIAX.
B mnpormecce ocBoeHust o0pa3oBaTeNbHONW MpPOTrpaMMbl Yy 00ydYarolerocs B XOje

N3ydCHUA JUCHUILINHBI

«MaTepI/IaJIOBeI[CHI/Ie»

JOJIDKHBI

oOIIeKynbTypHBIe U TIpodeccroHabHbie KommereHimu (OITK-4):

YPpOBHU OCBOCHUSI KOMITETCHIIUA

OBITH

chopMUpOBaHbI

WNHunekc CIocoOeH MPOBOAUTH U3MEpPEHUs U HaOIt0eHHsI, 00pabaThIBaTh U MPEACTABIATh
OIIK-4 JKCIIEPUMEHTAJIbHBIC JaHHBIC
Crynenu [Toka3zaTenu oueHKH TexHonoruu OTnnuuTenbHbIe CpencrBa u
ypOBHEH pe3yJIbTaToB (dbopMupoBaHus IIPU3HAKU TEXHOJIOTUU
OCBOCHHUS OLICHKH
KOMIIETEHIIMH
[Toporossilii 3Haer: Jlekuun, BocnpoussBoaur | IIpaktuueckue
(ymoBnets.) . 3aKOHOMEPHOCTH | IIPAKTHUECKUE OCHOBHBIE paboThI
MIPOLIECCOB 3aHATUSA MOHSATUS, 3HAET | BBIIIOJHEHBI c
KpUCTAJIIIN3aLUU u METO/IBL, HEOOJIbIINMU
CTPYKTYypOOOpa3oBaHuUs IPOLIETYpPHI, 3aMEYaHUIMU,
METAJJIOB U  CILJIaBOB, CBOICTBA, UMEINCH
OCHOBBI ux OPUBOIUT (PAKThI, | 3aTPyTHEHUS TpU
TepMOOOpabOTKH, UIEHTU(DUIINPYET, | OTBETE Ha
CIOCO0BI 3aIUTHI JaeT 0030pHOE | JIOIOJHUTENIbHBIE
METAJIJIOB OT KOPPO3UH; OIMCaHUE. BOIIPOCHI;
. KJIacCU(UKaIUIO He MeHee 60%
U CrHocoObl TOITY4YEeHHUS MPaBUIILHBIX
KOMITO3ULIMOHHBIX OTBETOB pu
MaTepuasos; BBITNIOJTHEHUH
. MPUHIUIIBI TECTOBBIX
BbIOOpA 3a/laHuM;
KOHCTPYKLIMOHHBIX HE BIIOJIHE
MaTepHajoB JUIs 3aKOHYEHHbBIE
MIPUMEHEHUS B BBIBOJIBI B OTBETE
MIPOU3BO/ICTBE; Ha BOIPOCHI Ha
. METOJUKY 3auere
MIPOBEICHUS
9KCIIEPUMEHTAIIBHBIX
HCCIIEN0BAHUMI c
HCII0JIb30BAHUEM
CTaH/IapTHOTO
obopynoBaHus
nmabopaTopuu,
. CTpOEHHE u
CBOWCTBA MAaTEPHAJIOB,
METO/IbI ux
HCCIIE0BAHUS;
. KJ1acCU(UKAITUIO
MaTepuaos,
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MOJIMMEPOB, METAJUIOB U
CIUIaBOB, HX o00JacTu
IIPUMEHEHHUS.

YmMmeer:

. pacrio3HaBaTh MU
KJ1accu(UIUpoOBaTh
KOHCTPYKLIMOHHBIE u
CBIPBEBBIE  MaTepUabl
[0 BHELIHEMY BUAY,
IIPOUCXOXKACHHUIO,
CBOMCTBaM;

. ONPEEIATh
BUJIbI
KOHCTPYKLIHOHHBIX
MaTepHasos;

. BbIOMpATH
MaTepHabl s
KOHCTPYKLMHA 10  HX
Ha3HAYEHUIO "
YCIOBUSAM
JKCIUTyaTaluu;

. POBOJIUTH u
o0OpabaTsIBaTh
pe3ybTaThl
UCCIIEIOBaHUS u
UCTIBITAaHUS MaTEpPHAJIOB.
Bnapneer:

. uHpopmanueit o
CBOMCTBax u
MPUMEHEHUH
Pa3IMYHbIX MaTEpUaJoB;
. HaBBIKAMHU
MpaBWJIBHOTO  BbIOOpa
MaTEpUaJIOB HCXOId U3
aHanusa YCIIOBHU
HKCIUTyaTaIH u
MIPOU3BO/ICTBA;

. HaBBIKAMU
Ha3HAYCHUS
TEPMOOOPaObOTKU
MaTepuasos;

. Hapikamun 1o
ompeneneHuo GU3NKO -
MEXaHUUYECKUX CBOWCTB
MaTepuasos;

. HaBBIKOM
MOJIb30BaHUS ~ TAKETOB
IIpOrpaMm
NpeJHa3HAuYeHHbIX UL
HCCIIEIOBaHUS u
IIPOTHO3UPOBAHMS
CBOMCTB MaTe€pHaJoB.
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[IponBunHyTHIN
(xopor1o)

3Haer:

. 3aKOHOMEPHOCTH
MIPOLIECCOB
KpHUCTaUTU3AI[IH u
CTPYKTYypOOOpa3oBaHus
METAJUIOB M  CIUIABOB,
OCHOBBI ux
TepMOOOpPabOTKH,
CHIOCOObI 3aIUTHI
METAJUIOB OT KOPPO3UH;
. KJIaCCU(PUKAIUIO
U CIIOCOOBI TMOJIyYCHHS
KOMITO3UIIUOHHBIX
MaTepHaoB;

. MIPUHIIMIIBI
BEIOOpA
KOHCTPYKLIMOHHBIX
MaTepHaJloB TSt
MIPUMCHCHHSI B
MIPOU3BO/JICTBE;

. METOTUKY
MIPOBEICHUS
HKCIIEPUMEHTATBHBIX
HCCIIeJOBaHUH c
WCTIOJIb30BaHUEM
CTaH/IapTHOTO
o0opyoBaHUs
nabopaTopuu;

. CTpOCHHUE "
CBOMCTBa MaTepuasoB,
METO/TbI 170:¢
UCCIIeTOBAHMUS;

. KJIacCu(PUKaIIIO
MaTepuanos,
MOJTUMEPOB, METAJUIOB H
CIUIaBOB, WX o0jacTu
MIPUMCHCHHS.

YmMmeer:

. pacrio3HaBaTh H
KJIacCCU(UITUPOBATH
KOHCTPYKIIMOHHBIE u
CBIDBEBBIC  MaTepUaibl
10 BHENIHEMY BWIY,
MIPOUCXOKICHHUIO,
CBOMCTBaM,;

. OTpeNeNsTh
BH/IBI
KOHCTPYKIIMOHHBIX
MaTepuasos;

. BBIOMPATH
MaTepuaibl TUIS
KOHCTPYKIIMH 10  HX

Brisisasier
B3aMMOCBSI3H,
KJaccuuiupyer,
YIOPSAOYNBAET,
UHTEPIPETUPYET,
[UTAHUPYET,
MPUMEHSIET
3aKOHBI,
pealln30BHIBAET,
UCIIOJIB3YET.

[IpakTnueckue

paboThI
BEIIIOJIHEHBI
HEOOJIBIITUMH
3aMEYaHHUAMU,
HMEJIUCH
HeOOJIbIIINE
HETOYHOCTH
OTBETE

pu
Ha

JOITIOJIHUTCIIbHBIC

BOIIPOCHI;

HE MeHee
MPaBUJIbHBIX
OTBETOB
BBIIIOJTHEHUH
TECTOBBIX
3aJaHuM;
HMEIOTCS

75%

pu

HerpyObie OIMUOKHU
WIM  HETOYHOCTHU

IIpU  OTBETE
BOIIPOCHI
3auere

Ha
Ha
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Ha3HAYEHUIO u
YCIOBUSAM
JKCIUTyaTaluu;

. POBOJIUTH "
00pabaThIBaTh
pe3yJIbTaThl
UCCIIeTOBaHUS u
UCTIBITAaHUS MaTEPHAJIOB.
Bnaneer:

. uHpopmanueit o
CBOMCTBax u
MIPUMECHCHHUH
Pa3IMYHBIX MaTepUasoB;
. HaBBIKAMU
MPaBWJIBHOTO  BBIOOpaA
MaTEepUAIOB HCXOMIS W3
aHanu3a YCIIOBUM
OKCILTyaTaIH u
MIPOU3BO/ICTBA;

. HaBbIKaMU
Ha3HAYCHUS
TepMOOOpabOTKH
MaTepHaJoB;

. HaBpikamu 1o
onpeneeHuo GU3NKoO -
MEXaHUYECKUX CBOMICTB
MaTepHaloB;

. HABBIKOM
MOJTb30BaHUS  ITaKETOB
porpaMm
MpeIHa3HAuYEHHBIX  JUIS
UCCIIeI0BaHUS u
MIPOTHO3UPOBAHHS
CBONCTB
MaTepuaaoB.3HAeT:

. 3aKOHOMEPHOCTH
MIPOLIECCOB
KpUCTAILTU3AIUU u
CTPYKTYPOOOpa30oBaHUs
METaJIJIOB M  CIIJIABOB,
OCHOBBI 170:¢
TEpMOOOPabOTKH,
CII0COOBI 3aIUThI
METAJUIOB OT KOPPO3UH;
. KJIaCCU(PUKAIUIO
U CIIOCOOBI IMOJIyYEHHS
KOMITO3UITHOHHBIX
MaTepuasos;

. MIPUHIIMIIBI
BbIOOpa
KOHCTPYKLIMOHHBIX
MaTepHaoB VIS
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IIPUMCECHCHUA B

IIPOU3BOJICTBE;
. CTPOCHHE "
CBOMCTBA MaTepHaJIOB,
METOJIbI ux
UCCIICIOBAHMNS;

. KJ1accu(pUKaLUIO
MaTEepHaIOB,

MOJINMEPOB, METAJIJIOB U
CIUIaBOB, HX o00JacTu
MIPUMEHEHHS.

Ywmeer:

. pacro3HaBaTh U
KI1accu(UIMpoBaTh
KOHCTPYKLIMOHHBIE u
CBIPBEBBIC  MaTepUaIbI
10 BHEUIHEMY BHIY,
MIPOUCXOXKICHHUIO,
CBOICTBaM;

. OTIpeIeIATh
BH/IBI
KOHCTPYKLIHOHHBIX
MaTepuasos;

. BBIOMPATH
MaTepuabl TUTST
KOHCTPYKIMH TIO0 UX
Ha3HAYCHUIO "
YCIOBUSIM
IKCILTyaTaIuu;

. MPOBOUTH
WCCIICTOBAHUS u
UCIIBITAHUS MaTEPUAJIOB.
Bnaneer:

. uHpopmanueit o
CBOMCTBAxX u
MIPUMEHEHUH
Pa3IMYHBIX MaTePUAJIOB;
. HaBBIKAMU
MPaBWJIBHOTO  BbIOOpaA
MaTepUajIoB HCXONs U3
aHanusa YCIIOBHM
IKCILTyaTaIluu "
TIPOU3BO/ICTBA;

. HaBbIKaMHU
Ha3HAYCHUS
TEPMOOOPaObOTKU
MaTepHasoB;

. HaBpikamu 1o
ompeneaeHuo GU3NKO -
MEXAHUYECKHX CBOMCTB
MaTepUasoB.
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Beicoknii
(oTnM4HO)

3Haer:

. 3aKOHOMEPHOCTH
MIPOLIECCOB
KpHUCTaUTU3AI[IH u
CTPYKTYypOOOpa3oBaHus
METAJUIOB M  CIUIABOB,
OCHOBBI ux
TepMOOOpPabOTKH,
CHIOCOObI 3aIUTHI
METAJUIOB OT KOPPO3UH;
. KJIaCCU(PUKAIUIO
U CIIOCOOBI TMOJIyYCHHS
KOMITO3UIIUOHHBIX
MaTepHaoB;

. MIPUHIIMIIBI
BEIOOpA
KOHCTPYKLIMOHHBIX
MaTepHaJloB TSt
MIPUMCHCHHUS B
MIPOU3BO/JICTBE;

. METOTUKY
MIPOBEICHUS
HKCIIEPUMEHTATBHBIX
HCCIIeJOBaHUH c
WCTIOJIb30BaHUEM
CTaH/IapTHOTO
o0opyoBaHUs
nabopaTopuu;

. CTpOCHHUE "
CBOMCTBa MaTepuasoB,
METO/TbI 170:¢
UCCIIeTOBAHMUS;

. KJIacCu(PUKaIIIO
MaTepuanos,
MOJTUMEPOB, METAJUIOB H
CIUIaBOB, WX o0xactu
MIPUMCHCHHS.

YmMmeer:

. pacrio3HaBaTh H
KJIacCCU(UITUPOBATH
KOHCTPYKIIMOHHBIE u
CBIDBEBBIC  MaTepUaibl
10 BHENIHEMY BWIY,
MIPOUCXOKICHHUIO,
CBOMCTBAM,;

. OTpeNeNsTh
BH/IBI
KOHCTPYKIIMOHHBIX
MaTepuasos;

. BBIOMPATH
MaTepuaibl TUIS
KOHCTPYKIIMH 10  HX

AHaJIM3UpPYET,
JHUArHOCTHUPYET,
OIICHUBAET,
MIPOTHO3UPYET,

KOHCTPYHPYET.

[IpakTnueckue
paboThI
BBIIIOJIHEHBI ~ 0€3
3aMEUaHHUi,
CTYJIGHT CBOOOJHO
OTBEYACT Ha
JIOTIOJTHHUTEIILHEIC
BOIIPOCHI;

He wMenee 90%
MPaBUIIbHBIX
OTBETOB npu
BBIIOJIHCHHH
TECTOBBIX
3aJIaHMUI;
CTYJIEHT ymeeT
OTIEpUPOBATH
CHEIHAJIbHBIMU
TEPMUHAMHU,
UCIIOJIB3YET B
OTBETE
JIOTIOJTHUTEIILHBIN
Marepual,
WJUTIOCTPUPYET
TEOpPETUYECKHUE
ITOJIOKECHUS
PaKTUYECKUMHU
npuMepamMu

npu OTBETE Ha
BOITPOCHI Ha
3a4eTe
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Ha3HAYEHUIO u
YCIOBUSAM
JKCIUTyaTaluy;

. POBOJIUTH "
00pabaThIBaTh
pe3yJIbTaThl
UCCIIeTOBaHUS u
UCTIBITAaHUS MaTEPHAJIOB.
Bnaneer:

. uHpopmanueit o
CBOMCTBax u
MIPUMECHCHHUH
Pa3IMYHBIX MaTepUasoB;
. HaBBIKAMU
MPaBWJIBHOTO  BBIOOpaA
MaTEepUAIOB HCXOMIS W3
aHanu3a YCIIOBUM
OKCILTyaTaIH u
MIPOU3BO/ICTBA;

. HaBbIKaMU
Ha3HAYCHUS
TepMOOOpabOTKH
MaTepHaJoB;

. HaBpikamu 1o
onpeneeHuo GU3NKoO -
MEXaHUYECKUX CBOMCTB
MaTepHaloB;

. HABBIKOM
MOJTb30BaHUS  ITaKETOB
porpaMm
MpeIHa3HAuYEHHBIX  JUIS
UCCIIeI0BaHUS u
MIPOTHO3UPOBAHHS
CBONCTB
MaTepuaaoB.3HAeT:

. 3aKOHOMEPHOCTH
MIPOLIECCOB
KpUCTAILTU3AIUU u
CTPYKTYPOOOpa30oBaHUs
METaJIJIOB M  CIIJIABOB,
OCHOBBI 170:¢
TEpMOOOPabOTKH,
CII0COOBI 3aIUTEI
METAJUIOB OT KOPPO3UH;
. KJIaCCU(PUKAIUIO
U CIIOCOOBI IMOJIyYEHHS
KOMITO3UITHOHHBIX
MaTepuasos;

. MIPUHIIMIIBI
BbIOOpa
KOHCTPYKLIMOHHBIX
MaTepHaoB VIS
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IIPUMCECHCHUA B

IIPOU3BOJICTBE;
. CTPOCHHE "
CBOMCTBA MaTepHaJIOB,
METOJIbI ux
UCCIICIOBAHMNS;

. KJ1accu(pUKaLUIO
MaTEepHaIOB,

MOJINMEPOB, METAIJIOB U
CIUIaBOB, HX o00JacTu
MIPUMEHEHHS.

Ywmeer:

. pacro3HaBaTh U
KI1accu(UIMpoBaTh
KOHCTPYKLIMOHHBIE u
CBIPBEBBIC  MaTepUaIbI
10 BHEUIHEMY BHIY,
MIPOUCXOXKICHHUIO,
CBOICTBaM;

. OTIpeIeIATh
BH/IBI
KOHCTPYKLIHOHHBIX
MaTepuasos;

. BBIOMPATH
MaTepuabl TUTST
KOHCTPYKLIUH TO0  HUX
Ha3HAYCHUIO "
YCIOBUSIM
IKCILTyaTaIuu;

. MPOBOUTH
WCCIICTOBAHUS u
UCIIBITAHUS MaTEPUAJIOB.
Bnaneer:

. uHpopmanueit o
CBOMCTBAxX u
MIPUMEHEHUH
Pa3IMYHBIX MaTePUAJIOB;
. HaBBIKAMU
MPaBWJIBHOTO  BbIOOpaA
MaTepUajIoB HCXONs U3
aHanusa YCIIOBHM
IKCILTyaTaIluu "
TIPOU3BO/JICTBA;

. HaBbIKaMHU
Ha3HAYCHUS
TEPMOOOPaObOTKU
MaTepHasoB;

. HaBpikamu 1o
ompeneaeHuo GU3NKO -
MEXAHUYECKHX CBOMCTB
MaTepUasoB.
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[TpakTiueckne pabOThl CUMTAIOTCA YCIEIIHO BBINOJHEHHBIMU B  Clydae
IPEIOCTaBJICHUSI B KOHIIE 3aHATHUM, OTBEICHHBIX Ha BBINOJIHEHHE 3TOM pabOThI, OTYETA,
BKJIIOYAIONIETO TEMY, XOJl pabOThl, COOTBETCTBYIOIIME PHUCYHKH W TMOANUCH (IIpH
HaJIM4YMK), U OTBETE Ha BOMpPOCHI (3ammre) 1no teme padotsl. Illkana oneHuBaHUS —
«3a4TEHO» / «HE 3aUTEHO». «3aUTEHO» 3a MPAKTUYECKYIO0 pabOTy CTaBUTCA B Ciydae,
€CJIM OHA IMOJIHOCTHIO U MPABUIIBHO BBITIOJHEHA, U TIPU 3TOM OOYYarOIIMMCS MTOKa3aHO
CBOOOJIHOE BJIaJICHUE MaTepHasioM Mo aucuuruinHe. «He 3auTeHo» cTaBUTCA B ciyyae,
€clid TpakTUdeckas padoTa BBINOJIHEHA HEBEPHO W/MIM HE TOJHOCTBIO, M OHa
BO3BpAILla€TCAd CTYAEHTY Ha J0pabOTKy, a 3aTéM BHOBb CHAETCAi Ha MPOBEPKY
MPENO/IaBaTelo.

CamocrosiTenbHas paboTa CUMTAETCA YCHEIIHO BBIIOJHEHHOW B  Cly4ae
MPEAOCTABIECHUS OTYETA MO0 KaXJI0M Teme. 3aJaHue ISl OTYETa COOTBETCTBYET IMYHKTY
9 paboueii nporpaMMbl. OLIEHUBAHWE OTYETOB MPOBOJUTCS MO MPHUHIMILY «3a4TEHOY» /
«HE 3auTE€HO». «3auTeHO» BBICTABISETCS B CiIydae, €CiId OT4eT oO(opmileH B
COOTBETCTBUM C KPUTEPUSIMH:

- TpaBUIBLHOCTH OGOPMIICHUS OT4YeTa (TUTYJIbHAsi CTpPaHWIIA, OTJAaBJICHUE U
odopmIIeHHE UCTOYHHUKOB);

- YPOBEHb PACKPBITHSI TEMBI OTYETa / IPOPaOOTaHHOCTh TEMBI;

- CTPYKTYpPUPOBAHHOCTh MaTepHana;

- KOJIMYECTBO MCHOJIB30BAHHBIX JINTEPATYPHBIX HCTOYHHUKOB.

B ciydae ecnu kakoi-mu00 U3 KpUTEPUEB HE BHIMIOJIHEH, OTYET BO3BPAILAETCS HA
TOpaboTKY.

B koH1e cemecTpa 00y4aromuiicsi MMCbMEHHO OTBEYAET HA TECTOBBIE 3aJaHus,
coliepKalire BOMPOCHl MO M3y4eHHOMY Marepuany. OLeHMBaHUE TECTOBBIX 3aJaHU
MPOBOJIUTCA MO MPUHLHUIY «3a4yTE€HO» / «HE 3auyTeHOo». B KadecTBe KpuUTEpHUEB
OLICHMBAHUS UCIOJIb3YETCS KOJUYECTBO MPaBUIIbHBIX OTBETOB. [Ipu oTBeTe Ooiiee uem,
Ha 60 % BONPOCOB BBICTABISIETCS «3aUT€HO», B CIy4a€ MEHBIIETO KOJIUYECTBA
NPaBUWJIBHBIX OTBETOB CTABUTCS «HE 3aUYTECHO».

Bonpocet 014 3auema

1. N300pa3ure nuarpaMMy COCTOSHUSI JBOMHBIX CIUIABOB JJIsi CIy4asl IOJIHOM
pacTBOPUMOCTH KOMIIOHEHT B TBEPIOM COCTOSIHUHM, HaHecute obsactd (a30Boi
OJIHOPOJHOCTH, MOCTPONTE KPHUBYIO KPHUCTAJUIM3aLMU C MPUMEHEHHWEeM mpaBuia (a3,
OTIpeIeNIUTe XUMUYECKHUI cocTaB (a3 B IByx(da3zHoN 001acTH, onpeaenutre oobeMsl a3z
B AByX(a3Hoi 001acTH, 1aiiTe XapaKTEepUCTUKY CIIJIaBa B TBEPJOM COCTOSTHUU.

2. WM300pa3ute auarpaMMy COCTOSIHMSI ABOMHBIX CIUIaBOB [UJIsl Ciy4as IOJHOU
HEPACTBOPUMOCTH KOMIIOHEHT B TBEPJIOM COCTOSIHMU, HaHecuTe oO0jacTu (a3zoBoil
OJTHOPOJHOCTH, IS O SBTEKTHUECKOTO CIIJIaBa MOCTPONTE KPUBYIO KPUCTAIITU3ALMH C
MpuUMeHEeHneM TpaBwia (a3, omnpeaenuTe XUMUYECKUd cocTtaB (a3 B AByX(aszHOU
obrnactu, ompenenute oO0beMbl (a3 B AByx(a3HON 00iacTu, JaiTe XapaKTePUCTHKY
CIUIaBa B TBEPAOM COCTOSIHUU.

3. HM3oOpaszute auarpammy COCTOSIHHSI JBOMHBIX CIUIABOB JJIS ClIydas OTpaHUYEHHOU
pPacTBOPUMOCTH KOMIIOHEHT B TBEPAOM COCTOSIHUHM, HaHecuTe obsactu (a30Boit
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OJTHOPOJHOCTH, JJIA 32 HBTEKTUYECKOTO CILIaBa MOCTPONTE KPUBYIO KPUCTAILIM3ALUH C
IpUMEHEHHEM TMpaBuia (a3, ompelneinuTe XUMHUECKui coctaB ¢a3 B JByxdazHO
obnactu, ompeaenuTe odObeMbl (a3 B AByxda3HOM o0jacTv, AaiTe XapaKTEPUCTUKY
CIJIaBa B TBEPOM COCTOSIHUH.

4. H3obpasute auarpaMMy COCTOSIHHS JBOMHBIX CIUIABOB JUIS CiIydasi 0Opa3oBaHHUS
YCTOMYUBBIX  MPOMEKYTOUHBIX  COCIMHEHM, HaHecutre oOnacth  (pa3oBoii
OJHOPOJHOCTH, JUIS CIUIaBa COJIEPIKAILEro YCTOMYMBOE MPOMEKYTOUHOE COCAMHEHUE
MOCTPONTE KPHUBYIO KPUCTAUIM3ALMK C TMPUMEHEHHEM TmpaBmia ¢a3, OINpeaeIuTe
XUMHUECKUN coctaB (a3 B AByx(da3HoW obmactu, ompenenute oO0bembl (a3 B
nByx(ha3Hoi 001acTu, 1aliTe XapaKTepPUCTUKY CIJIaBa B TBEPAOM COCTOSIHUH

5. MUM3oOpasute amarpammy coctostHus cruiaBoB Fe — FesC, nanecute obnactu
($a30BOI1 OTHOPOTHOCTH, VISl TUTIOBBIX CINIABOB MOCTPOINTE KPUBYIO KPUCTAIIIH3AIUH C
IpUMEHEHUEM IpaBuwia (a3, ONpeAeNuTe XUMUYECKUU cocTaB (a3 B AByX(a3zHOU
o0JjacTu MpH pa3IMYHBIX TeMIlepaTypax, ONpeAesuTe Mpu 3TOM 00beMbl (a3, naiite
XapaKTEPUCTHUKY CIUIaBa B TBEPAOM COCTOSTHUM.

6. WM300pa3ute nuarpaMMy COCTOSHUS CIUIaBOB jKeJie30 — rpadut, HaHecuTe olnacTu
(a30BOI1 OJTHOPOIHOCTH, ISl TUIIOBBIX CIUIABOB IMOCTPONTE KPUBYIO KPUCTAILIIM3ALUU C
OpUMEHEHUEM MpaBuia (a3, OompenenuTre XUMHUYECKUH cocTaB (a3 B JAByX(a3zHOH
o0JacTu MpH pa3IMYHBIX TeMIlepaTypax, ONpeAesuTe Mpu 3ToM 00beMbl (a3, naiite
XapaKTEPUCTHUKY CIUIaBa B TBEPAOM COCTOSTHUM.

7. [Ipy>xuHbl U3rotoBistoTCs U3 ctanu 651°. HazHaubTe pexxuMbl TEPMOOOPAOOTKU U
onuiuTe (pazoBbie MPEBPALIECHUS U CTPYKTYPY CTaJH.
8. 3yOuarbie koisieca U3roToBistoTca U3 craiu 40P U 1OIKHBI UMETh BBICOKYIO

MOBEPXHOCTHYIO TBEPAOCTh MNpU BA3KOM cepaueBuHe. Ha3zHaubTe  peKUMBI
YOPOYHSIOWIEH TEpMOOOPaOOTKM M ONMUIIUTE (a30Bble MPEBpPAUICHUS U CTPYKTYpPY
CTaJIH.

9. Banbr penykropa msrotosisitorcs 3 cranu 40X U JOJDKHBI UMETh HAWIy4llee
COueTaHHe MPOYHOCTH U BA3KOCTH. Ha3zHaubTe pexuMbl TEPMOOOPAOOTKH U ONMULIUTE
(a3zoBbIC MPEBPALLEHUS U CTPYKTYPY CTAJIH.

10. 3Be3m0oukM LIETTHOM Mepenayd HU3TOTOBISIOTCA U3 CTalu 45 W JOJKHBI UMETh
BBICOKYIO ITOBEPXHOCTHYIO TBEPAOCTb IPH BA3KOW cepaueBuHe. HazHaubTe peKUMBI
YOPOYHSIONMIEH TEPMOOOPaOOTKM M ONUIIUTE (ha30BbIE MPEBpAIIECHUS U CTPYKTYPY
CTaJIH.

11. H3meputenbHbI HHCTPYMEHT — IpoOKa u3roronieHa u3 ctanu 15XH. Haznaubte
TEPMOOOPAOOTKY, OMUIIUTE PEKUMBI, (Pa30BbIE IPEBPAILLECHUS U CTPYKTYPY CTaJH.

12.  3yb6uno usrotomieHo u3 cranu Y7A. Hasnaubre TepMoOOpabOTKY, OMUILIUTE
NPEBpPAILECHUS U CTPYKTYPY CTaJIH.

13. ®pes3a wuszrororneHa u3 craau P18. HasnaubTe TEpMOOOpabOTKY, OMMILUTE
pexXUMBI, (Pa30BbIC MPEBPAIICHUS U CTPYKTYPY CTaJIH

14.  Cgepna uzrotoBisitorcs u3 cranu POMS. Haznaubte pexxuMbl TEpMOOOPaOOTKY U
onuiuTe Pa3zoBbie IPEBPALICHHS U CTPYKTYPY CTaJIH.

15. Hanaiika TokapHOTO pe3lia u3roroBieHa u3 ciiapa BK8. Onuinre TeXHOI0THIO
W3TrOTOBJICHHSI, CTPYKTYPY U CBOMCTBA
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16. Tena kaueHuss NOAIIMIHUKOB u3roToBistorcs u3 cramu IX10. Ha3naubte
PEXKHUMBI  YIPOUHSIOUWEH TepMOOOpaOOTKM M onuiuuTe (ha30Bble IPEBpAIllCHUs U
CTPYKTYPY CTaJH.

17. MeronoM r1iyOOKOH IITaMIIOBKH 3a HECKOJBKO IEPEXOJI0B HM3rOTABIUBAIOT
aetanu w3 ctanu 10mc. Onummre TEepMOOOPaOOTKY M CTPYKTYpHBIE H3MEHEHHUS
IPOUCXOIAIINE ITPH TOM.

18. HanuneHuku wusroraBnuBarorcs u3 ctanu Y 10. HasnaubTe TepmMooOpaboOTKY,
ONUIIUTE €€ PEKUMBI, (Ha30BO-CTPYKTYpPHBIE MPEBPAIICHHUS U KOHEUHYIO CTPYKTYPY
CTaJIH

19. T'mnp3a UMIMHApPA BHYTPEHHETO CrOpaHUs M3roTaBiuBaeTcs u3 ctanu 38XMIOA
U J0JDKHA 00JaJaTh BBICOKOM IMOBEPXHOCTHOM TBEPIOCTBIO UM H3HOCOCTOMKOCTBIO.
Ha3naubTe ymnpouHSIOUIYI0 TEepMOOOpPaOOTKY, ONUIIUTE pPEXUMBL, (a3oBblE U
CTPYKTYPHBIE MIPEBPAIICHUS U CTPYKTYPY CTAJIH B YIPOUHEHHOM COCTOSIHUU.

20. 3yOuatsie Kosieca U3roToBIsOTCS U3 ctau 12XH3A u 10oKHBI UMETh BBICOKYIO
NOBEPXHOCTHYIO  TBEPJOCTh IpU BA3KOM cepaueBuHe. Ha3zHaubTe  peKUMBI
YIPOUHAOIIEH TepMOOOpaOOTKH M onuImuTe (a30BbIE MPEBPALIECHUS U CTPYKTYpPY
CTaJIH.

21. Bansl peaykTopa HM3rOTOBISIOTCA U3 CTald 45 W JOJDKHBI UMETh HaWIydllee
COYETAaHWE NPOYHOCTH M IUIACTUYHOCTH. Ha3HaubTe peXUMBI yHPOYHSIOMIEH
TepMOOOPaOOTKU U onuIINTE (Ha30BbIe MPEBPAILIEHUS U CTPYKTYPY CTaJIN

22. VYxaxWuTe HazHAUYCHHWE W O0JACTH MPUMEHEHUS HIDKE MEPEUMCICHHBIX CTallel U
crutaBoB: Ct.6¢cm, 12X2H4A, 40XT'®, Ac20XT'HM, 65T'A, IIX 20CT, Y7, P9, 9XC,
Cr.2ch, 15X, 40X, A30, 60C2, , Y13, P6MS, X, Ct.3nc, 15X, 451", AC14, 50XTA,
X 10, Y8A, PO9®5, 9X, Cr.3kn, 18X, 40I', A35, 70, IIX 4, V13A, P6M3, Cr.1mc,
20XH, 40, A11, 55C2, LIX 15CT, Y8, P9, Ct.1kn, 12XH2, 50, A20, 65, IIIX 15, V10,
P12, Cr.0, 20XH, 40, A12, 50T, V7A, P18, XBI, Cr.6bnc, 14X2H3MA, 50XH,
AC30XM, 60C2X®DA, V11, 11X, Cr.5I'me, 15X2M, 30XM, AC38XIT'M, 60C2XA,
V7A, POKI10.

Ilepeuens 6onpocos K Ik3ameny
DK3aMEeH He MPEAYCMOTPEH YICOHBIM IIJIAHOM.

TecToBBIE 3aJaHHUA 10 TUCIUILINHE

1. OCHOBBI T€OPUHM CIJIABOB

1.1. KOJIMMECTBO ATOMOB, ITPUXOAAIINXCSA HA OAHYSJIEMEHTAPHYIO SYEHKY B OIIK
PEHIETKE

1)2;2)4;3)2;4)4

1.2. KOJIMMECTBO ATOMOB, ITPUXOAAINXCSA HA OAHYSJIEMEHTAPHYIO SYEUKY B IV
PEHIETKE

1)2;2)4;1)2;2)4

1.3. KOJIMHECTBO ATOMOB, ITPUXOAAIINXCSA HA OAHYSJIEMEHTAPHYIO SYEWKY B 'K
PEILIETKE

1)2;2)4;3)6;4)8
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1.4. CIIOCOBHOCTbH METAJIJTA OBPA30OBBIBATH PA3HBIE TUITbI KPUCTAJUIMYECKUX
PEHIETOK

1) anuzoTpomust; 2) Tekctypa; 3) noaumMopdusm; 4) H30TPOMHOCTH

1.5. HEPABHOMEPHOCTb CBOVMCTB KPUCTAJIJIA B PA3JIMYHBIX KPUCTAJIJIOTPAGUYECKUX
HATIPABJIEHUSX HA3BIBAIOT

1) nukBarmeii; 2) aHu3zoTpomuei; 3) TekcTypoii; 4) mommmophruzMomM

1.6. TUDIOTHOCTb JUCJIOKAIIUN B MU3EJINU, U3 OTOBJIEHHOM XOJIOJIHOM IIITAMITOBKOM
1) 104 cm%; 2) 106 cm?; 3) 1012 em?; 4) 102 em?

1.7. JE®EKT KPUCTAJUIMYECKO! PELIETKHU, [TPEJCTABJISIOILNI COBON KPAH JIMILIHE
IMOJIVIINIOCKOCTH

1) BakaHcus; 2) nuciokanus; 3) rpaHuiia 06J0ka; 4) rpaHuIa 3epHa

2. Kene3oyraepoancroie CIIABbI
2.1. ®A30BBIM COCTAB CITJIABA, COAEPXXAIIETO 0,8 % C 110 MACCE, ITPU1
TEMIIEPATYPE 900 °C
1) aycTeHuT; 2) ayCTEHUT U LEMEHTHT; 3) pepput u uemeHTur; 4) peppur
2.2. ®A30BBII COCTAB CIIJIABA, COJEPXXAIEIO 3 % C, [IPM TEMIIEPATYPE 900 °C
1) aycTeHuT; 2) ayCTEHUT U LIEMEHTHT; 3) neaedyput; 4) deppur
2.3. COOEPXXAHUME YT'JIEPOA (ITO MACCE B ITPOIIEHTAX) B CILUIABE
SBTEKTOUJHOI'O COCTABA
1) 0,8; 2) 2,14; 3) 4,3; 4) 6,67
2.4. CTAJIb, UMEIOIIAS CTPYKTYPY IEPJIUT Y IEMEHTUT (BTOPUYHBIM)
1) Y8A; 2) crans 08km; 3) V10;4) V7
2.5. CTAJIb, UMEIOIIIAA MAKCUMAJIBHOE OTHOCUTEJIBHOE CYXEHUE
1) crans 10; 2) cranb 45; 3) V10A; 4) V8
2.6. CTAJIb, COJIEPXKAIIIASI B PABHOBECHOM CTPYKTYPE MAKCUMAJILHOE
KOJIMYECTBO HEMEHTUTA
1) cranb 10; 2) Y10A; 3) V8; 4) Y7A
2.7.9Y¥YT'YH, B KOTOPOM BECbH YI'JIEPO/I HAXOAUTCA B CBOBOAHOM COCTOAHUN U
I'PA®UTHBIE BKIIFOYEHUA UMEIOT [INTACTUHYATYIO ®OPMY
1) cepblil nepaUTHBIN; 2) cepblil heppuTHBIL; 3) KOBKUN 4yT'yH; 4) BBICOKOIIPOYHBIN

3. TepmMuueckass 1 XMMHKO-TepMHUUecKasi 00padoTka
3.1. IPEBPAILIEHUE, [TPOUCXOAIIEE ITPU HATPEBE JIOBTEKTOUHOU CTAJIN B
NHTEPBAJIE TEMIIEPATYP ACI — AC3
1) nepnuTo-aycTeHUTHOE; 2) (eppPUTO-ayCTEHUTHOE; 3) IEMEHTUTO-ayCTEHUTHOE; 4) MEePIUTHOE
3.2. AYCTEHU3ALUS ITPOMJIET BbICTPEE (ITPY ITIPOUMX PABHBIX YCJIOBUSIX) B
CTAJIN C COAEPXXAHUMEM VYTJIEPOJIA
1) 0,1 %; 2) 0,4 %; 3) 0,8 %; 4) 0,02 %
3.3. CTAJIb, UMEIOIIIA A BOJIbIIYIO ITPOKAJIMBAEMOCTD
1) 40X; 2) 40; 3) 45;4) V7
3.4. KAKAS CTAJIb UYBCTBUTEJIBHEE K 3AKAJIOYHBIM TPEILIMHAM?
1) crans 45; 2) V8; 3) C15; 4) crans 10
3.5. KAKAS CTAJIb BYJIET UMETbD BOJIBIIIYIO TBEPAOCTD ITOCJIE 3AKAJIKN?
1) C10; 2) Crans 60; 3) Y9; 4) ctans 30
3.6. TEMIIEPATYPA HAI'PEBA CTAJIN Y7 I10/] 3AKAJIKY
1) Acl + (3050 °C); 2) Ac2 + (30 —-50 °C); 3) Ac3 + (30 —50 °C); 4) 900°C
3.7. CTPYKTYPA TIOCJIE [TIPABUJIbHOM 3AKAJIKU CTAJIU 35
1) MapTeHCHUT; 2) MapTEHCUT, AyCTEHUT OCTATOYHBIN; 3) MApTEHCUT, ayCTEHUT OCTATOYHBIHI, IEMEHTUT
BTOPUYHBIN; 4) MapTeHCHT, (peppuT

4. JIeFI/IPOBaHHbIe CTaJIM M CIlJIaBbI. HBeTHbIe MeETaJJIbI U CIIJIABbI HA UX OCHOBE
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4.1. HUBKOJIETMPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COJAEP2)KAHUE
JIETUPYIOIINX DJIEMEHTOB

1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 5 %

4.2. CPEAHEJIETUPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COJJEP)KAHUE
JIETUPYIOIINX DJIEMEHTOB

1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 1 %

4.3. BBICOKOJIETUPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COJIEP)KAHUE
JIETUPYIOIINX DJIEMEHTOB

1) menee 2,5 %; 2) menee 10 %; 3) 6omee 10 %; 4) 2,5 %

4.4, XUMWYECKUI DJIEMEHT, IIPUMEHSIEMBIN 1J151 JIETUPOBAHU S
KOPPO3MOHHOCTOMKNX CTAJIEN

1) Cr; 2) W; 3) Cu; 4) Mn

4.5. BBICTOPEXXYIIME CTAJIU JIETUPYIOT ... OCHOBHbBIM XUMWYECKNM
BJIEMEHTOM

1) Cr; 2) W; 3) Cu; 4) Mn

4.6. CTAJIb JIEAEBYPUTHOI'O KITACCA

1) 12XT2MTP; 2) P18; 3) XBI'; 4) X

4.7. SHAYEHHUE BYKBBI “A” B MAPKE CTAJIA 38XH3A

1) congeprkanue aTrOMUHMS; 2) COIEpKAHUE a30Ta; 3) BHICOKOKaueCTBeHHAs; 4) aBTOMaTHas

5. HemeTa/uinueckne MaTepuaJibl H BLIOOP MaTepHasia il KOHKPETHOr0 Ha3HAYeHHs
5.1. ITPOCTBIMU IINTACTMACCAMMU HA3BIBAIOT
1) monumeps! 6e3 706aBOK; 2) MOTMMEPHI M HAOTHUTENH; 3) TIOJIMMEPHI M CTaOMIIM3aTOPHI;
4) moauMepsl U IIaCTU(UKATOPBI
5.2. B INTACTMACCHI JIJIS1 TOBBILIEHUS MEXAHUYECKHUX CBOMCTB JJOBABJISIIOT
1) crabunuzaTopsl; 2) HAMOJHUTENH; 3) MIACTUPHUKATOPLI; 4) pereHepaT
5.3. BINTACTMACCHBI AJI1 3BAMEJUIEHUS CTAPEHUSA TOBABJIAIOT
1) crabunuzaTopsl; 2) HAMOJHUTENH; 3) MIACTUPHUKATOPLI; 4) pereHepaT
5.4. BINIACTMACCHI JI1 YMEHBIIEHHW A XPYIIKOCTU AOBABJIAIOT
1) crabunuzaTopsl; 2) HAMOJHUTENH; 3) MIACTUPUKATOPHI; 4) OTBEPAUTEND
5.5. BINTACTMACCHI AJIs1 COXPAHEHUA CTPYKTYPBI MOJIEKYJI JOBABJIAIOT
1) crabunuzaTopsl; 2) HAMOJHUTENH; 3) MIACTUDUKATOPDI; 4) OTBEPAUTEND
5.6. OTBEPAUTEJIN JOBABJIAIOT B IINTACTMACCHI
1) TepMoIUIacTUUHBIE; 2) TEPMOPEAKTUBHBIE; 3) BO BCE BU/BI IJIACTMACC
5.7. HA3OBUTE CAMBII OTHEOITACHBIN TIOJIUMEP U [TOPUCTBIE TINTACTMACCHI HA
EI'O OCHOBE
1) nonuaTHIIeH; 2) HOTUCTUPOIT; 3) moauypeTaH; 4) CTEKIOTEKCTOIUT

14. Oopazosamenvhuovle mexnoaozuu

JUis  JOCTMXKEHUS IUIAHUPYEMBIX pe3yJlbTaToB OOy4YeHUS B JUCLMILIAHE
«MarepuanoBeieHUE» HCIOJIB3YIOTCA —pa3iU4Hble 00pa3oBaTeNbHbIE TEXHOJOTHH, B
TOM YHCJIE:

— nH(GOPMAIMOHHO-PA3BUBAIOIIME TEXHOJIOTHH, HAIIPaBJICHHbIE Ha ()OPMHUPOBAHKE
CUCTeMbl 3HaHWH, 3allOMHHAHWE W CBOOOJHOE omepupoBaHue HMH. Mcmomb3yercs
JCKIIMOHHO-CEMHUHAPCKUNA  METOJ,  CaMOCTOSITEIbHOE  HW3YyYeHHE  JIMTEpaTyphl,
IpUMEHEHHE HOBBIX UH(POPMALIMOHHBIX TEXHOJOTHH JUIsI  CaMOCTOSITEIILHOTO
MOTIOJTHEHNS 3HAHWH, BKIIIOYAsi UCIOIb30BAHNUE TEXHUUYECKUX U AJIEKTPOHHBIX CPE/ICTB
uH(bOpMaInu.
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— JINYHOCTHO-OPUEHTHUPOBAHHBIE TEXHOJIOTUN 00yUeHHUs, 00ECTICUHBAIOIINE B XO/1€
y4eOHOro nmpolecca Y4eT pas3jIiM4HbIX CIHOCOOHOCTEM OOydaeMbIX, CO3JaHUE
HEOOXOAUMBIX YCIOBMM Il Pa3BUTUS UX MHIUBUAYAJIbHBIX CIOCOOHOCTEM,
pa3BUTHE  AKTUBHOCTM  JIMYHOCTM B  y4eOHOM  mponecce.  JIM4HOCTHO-
OPUEHTHPOBAaHHBbIE  TEXHOJOTMM  OOY4YEHMs]  pealu3ylTcs B pe3yjbTare
MH/IMBHUIyaJIbHOTO OOLIEHMs MPENoJaBaTessl U CTYJEHTa IpU SKCIIPECC-OMpoce, MpH
BBIIIOJIHEHUN JIOMAallHUX WHAWBUAYAJIBHBIX 3aJaHUM, PEIICHUH 337a4 MOBBIIICHHOU
CJIO’KHOCTH, HA €KECHENICIIbHBIX KOHCYJIbTALMIX.

[IpakTUKyMBI, TPEHUHTH U 00YyYaIOIINe UTPHI SABISAIOTCA (POPMON HHIUBUYaTbHO-
IPYNIIOBOTO M MPAaKTUKO-OPUEHTUPOBAHHOIO OOY4YEHHsS HAa OCHOBE pEaJbHBIX WIIU
MOJIETIbHBIX CHUTYyalluii NPUMEHUTENbHO K BHAY M Tpodmio mpodhecCHOoHaTbHOU
nestenbHOCTH oOydaromierocs. [lpenoaaBaTens Mpu NPOBEACHUM 3aHATHI 3TUX (Hopm
BBINIOJIHSIET HE POJIb PYKOBOAUTENS, a (DYHKIHMIO KOHCYJbTAaHTA, COBETHHKA, TPEHEPA,
KOTOPBIA JIMIIb HampaBiseT KOJUIEKTUBHYIO paboOTy CTYJIEHTOB Ha MPHUHSITHE
IPaBUJIBHOTO PELICHMS. 3aHATUE OCYILECTBIIETCS B TUAJIOTOBOM PEXUME, OCHOBHBIMU
CyOBEKTaMU KOTOPOI'O SIBJISIOTCS CTYIEHTHI.

[Tpu opranu3zanuu y4eOHBIX 3aHSATUI UCIIOJIB3YIOTCS AKTUBHBIE U MHTEPAKTHBHbBIC
MeToapl oOyueHus: nuajior, oecena, pabora B koManpae. IlpemycMmoTpeHo uTeHue
JEeKIMH C TPUMEHEHMEM  MYJbTUMEIMWHBIX  TEXHOJIOTMi.  BHeaynuropHas
camMoCTOsITeNIbHAsl paboTa CTYZACHTOB IMPOBOJUTCS C HCIOJIb30BAaHHEM OHOIMOTEUHBIX
pPECYpCOB MHCTUTYTA, PECYPCOB ceTH VHTEPHET M JIOKAIBHBIX CETEBBIX PECYpPCOB
MHCTUTYTA.

15. Ilepeuens yueono-memoouueckoz2o odecneuenusn 0ia 00y4arnmuxcsa no
oucyuniune

Ochnoenasa numepamypa

1. Canynos, C. B. Marepuanoseaenue : yueoHoe nocodue / C. B. CanyHoB. — 2-¢
u3a., ucnp. u gon. — Cankr-IletepOypr : Jlans, 2021. — 208 c. — ISBN 978-5-8114-
1793-3. — Tekcr : anektpoHHbIi / JlaHb : 2MEeKTPOHHO-OMONMMOTEUHAsT CUCTeMa. —
URL.: https://e.lanbook.com/book/168740 (mara obpamenus: 16.10.2021). — Pexum
JOCTyTA: JIJIsl aBTOPH3. TIOJIH30BATEIICH.

2. MatepuanoBenenue : yueoHoe nocodue / J[. A. bonasipes, C. B. [laBbiios, JI.
. Tlonosa, M. H. TwopskoB. — Bonorna : Uadpa-Unxenepus, 2020. — 424 c. —
ISBN 978-5-9729-0417-4. — Texct: onekTpoHHslid / JlaHb : 2JIEKTPOHHO-
ombmmoreunass cuctema. — URL: https://e.lanbook.com/book/148345 (mara
obpamenus: 16.10.2021). —Pexxum moctyna: 1jisi aBTOpH3. MOJIB30BATEIICH.

Jlononnumenvhaa tumepamypa

3. MarepuasnoBeeHue A5l TPAHCIIOPTHOTO MAIIMHOCTPOCHHUS : yueOHOe mocooue /
O. P. T'anmumos, JI. B. Tapacenko, M. B. YuuuxoBa, A. JI. AGaymnuH. — CaHKT-

ITerepOypr : Jlawp, 2021. — 448 c. — ISBN 978-5-8114-1527-4. — TekcT :
ANEKTpOHHBIN //  JlaHb :  BJeKTpoHHO-OMOnMoreunas  cuctema. —  URL:
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https://e.lanbook.com/book/168565  (mata oOpamenus: 16.10.2021). — Pexum
JOCTyTA: JIJIsl aBTOPH3. TTOJIH30BATEIICH.

4. ApaboB, M. III. MarepuanoBeneHue W TEXHOJOTHS KOHCTPYKITMOHHBIX
MarepuaioB. JlabopaTopHbI TMpakTHKyM : ydeOHOoe mocobue s By3oB / M. 111
Apabos, 3. M. ApaboBa. — Cankrt-IlerepOypr : Jlansb, 2021. — 160 c. — ISBN 978-5-
8114-7510-0. — Tekct : AneKTpOHHBIN // JIaHb : AIEKTPOHHO-OUOIMOTEYHASI CUCTEMA.
— URL.: https://e.lanbook.com/book/174969 (mata oOpamenus: 16.10.2021). —
Pexxum noctyna: A aBTOpHU3. MOJIb30BATENCH.

5. EropoBa, O. B. Texuuueckas wmukpockonus. IIpaktuka paboTel cC
MUKPOCKOTIAMHU JJIsi TEXHUYECKHUX Iienelt : yueOHnuk as By3oB / O. B. EropoBa. — 3-e
u3n., crep. — Cankr-IletepOypr : Jlanp, 2021. — 524 ¢. — ISBN 978-5-8114-8774-
5. — Texkcr : 3nexkTpoHHbIl // JlaHb : 3nekTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/180819  (mata oOpamenus: 16.10.2021). — Pexum
J0CTyMa: JUIsl aBTOPU3. MOJIb30BaTENIEH.

Memoouueckue ykazanus

7. Apremenko A.A., TuxonoB [[.A. U3yuyeHne MHKPOCTPYKTYpHI
YIJIEPOAUCTOM CTAJIM B PABHOBECHOM COCTOSIHUM: METOAMYECKHE YKa3aHHUS K
BBITIOJTHCHUIO  JTAOOpaTOpHOH paboTel 10 Kypcy «MatepuanoBenenue»/ A.A.
Apremenko, [I.A. TuxonoB — Durensc: U3a-8o OTU (bunuan) CI'TY umenn "arapuna

F0O.A. 2021 - 6 c¢. DOnektpoHHoe  wu3gaHue —  Pexkum  jgocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
8. Apremenko A.A., TuxonoB JI.A. M3ydyeHue CTpyKTypbl U MEXaHUYECKHUX

CBOMCTB YYT'YHOB: METOJIMYECKUE YKa3aHUS K BBIOJTHEHHIO J1a0OpaTOPHOM paboThHI 1O
Kypcy «Marepuanoseacaue»/A.A. Apremenko, J[.A. Tuxonos — Durenbc: U3a-so 9TU
(pumman) CI'TY umenu [Narapuna FO.A. 2021 — 8 c. DnekTponHoe u3nanue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

9. Apremenko A.A., TuxonoB JI.A. W3ydeHue CTpPYKTypbl CTajled B
HEPaBHOBECHOM COCTOSIHMM: METOJIMYECKHE YKa3aHHs K BBINOJHEHHIO JaOOpaTOpHOMI
paboThl 1Mo Kypcy «MatepuanoBeaeaue»/A.A. Aptemenko, /I.A. TUXOHOB — DHTEIbC:
M3na-so OTU (bwmman) CI'TY umenu larapuna HO.A. 2021 — 8 c. DnextpoHHOE

U3JaHuEC — Pexum JIOCTyIa:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
10. Apremenko A.A., TuxonoB [[.A. M3ydeHue CTPYKTyphl CTajeil mocie

IIEMEHTAIUA: METOJIMYECKUE YKa3aHUS K BBITIOJIHCHUIO J1ab0paTOpHOM padOThI IO
Kypcy «MatepuanoBenenue»/A.A. Apremenko, J[.A. TuxonoB — Durensc: U3n-s8o OTU
(pumman) CI'TY umenu [Narapuna FO.A. 2021 — 6 c. DnekTponHoe n3nanue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

11. ApTemeHko AA., Tuxonos JLA. N3yuenne CTPYKTYpPBbI
UHCTPYMEHTAJIbHBIX CTaJel W CIUIaBOB: METOJAMYECKUE YKa3aHUA K BBINOJHEHHUIO
nabopatopHoii paboTel Mo Kypcy «Marepuanoenaenue»/A.A. Aprtemenko, JI.A.
TuxonoB — Durensc: U3a-so OTU (punuan) CI'TY umenu I'arapuna FO.A. 2021- 6 c.
DNEeKTPOHHOE U3JlaHue — Pexxum J0CTyIa:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
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12. Apremenko A.A., TuxonoB /I.A. M3yuyeHHe MHKPOCTPYKTYpbI LIBETHBIX
CIUTABOB: METOAMYECKUE yKa3aHUsl K BBIIOJHEHHUIO JabopaTopHOl paboThl MO Kypcy
«MarepuanoBenenuen/A.A. Apremenko, J.A. TuxonoB — Durensc: Mza-so DOTU
(pumman) CI'TY umenu lNarapuna 10.A. 2021- 8 c. DnekTpoHHOe u3naHue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

13. Aptemenko A.A., TuxonoB JI.A. MUKpOCTPYKTYpPHBI aHAIU3 IJIaCTMACC:
METOJMYECKHE YKa3aHWsd K BBINOJHEHUIO JabopaTOpHOl paboThl MO  Kypcy
«MarepuanoBenenue»/B A.A. Apremenko, [[.A. TuxonoB - Durensc: M3a-so OTU
(pumuan) CI'TY umenu [Narapuna FO.A. 2021- 10 c. DnexTpoHHoe uzganue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

14. Aptemenko A.A., TuxonoB [[.A. Metamnorpaduuekuii aHam3 METaNIOB U
CIUTABOB: METOAMYECKUE YKa3aHUS K BBINOJHEHHUIO J1a0OpaTopHO pabOThl MO KypcCy
«MatepuanoBenenue»/A.A. Apremenko, JI.A. TuxoHoB - Durenbc: M3m-Bo OTU
(pumman) CI'TY umenu [Narapuna FO.A. 2021 — 8 c. DnekTponHoe u3nanue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

15. Aptemenko A.A., TuxonoB J[.A. Bpibop cTaneii U pPEKUMOB HUX
TepMo0oOpadoTKU. MeTonnueckne yka3zaHus K BBIOJTHEHHUIO J1a00paTOpHOM pabOThI 1O
Kypcy «Marepuanoeaenue»/A.A. Apremenko, JI.A. TuxoHoB — DHrensc: M3n-Bo
OTU (bumman) CI'TY umenu arapuna F0.A. 2021- 16 c. DnekTpoHHOE W3IaHHUE —
Pexum noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

16. Apremenko A.A., TuxonoB [I.A. Kpucrammmzauus, IUiacTU4ecKas
nedopmalvisi M PEeKpUCTAIUIM3ALMS METAUIOB M CIJIABOB: METOJMYECKHUE YKa3aHUS K
BBITIOJTHCHUIO ~ JIaOopaTopHOM  paboTel 1O  Kypcy «MarepuanoBencHuen/A.A.
Apremenko, I.A. TuxoHoB .- DHrense: U3n-so 9TU (punuan) CI'TY umenn "arapuna

10.A.,2021 — 16 C. DJIEKTPOHHOE n3ganue —  PexnMm JOCTyIA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
17. Aptemenko A.A., TuxonoB JI.A. HccienoBanue BIUSHUS TEeMIEpaTyphbl

HarpeBa Ha CTPYKTYpY U CBOWMCTBAa  XOJOJHOAC(POPMHUPOBAHHBIX METAJUIOB:
METOJMYECKHE YKa3aHWs K BBIIOJHEHUIO JIaOOpaTOpHOM paboThl MO  Kypcy
«MatepuanoBenenue»/A.A. Apremenko, J[.A. TuxonoB. .- Durensc: Uzm-so DTU
(pumman) CI'TY umenu 'arapuna 10.A.,2021 — 8 c. DnexkrpoHHOe u3gaHue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

18. Aprtemenko A.A., Tuxonos /[.A. M3yueHne oTmycka 3aKaJeHHOW CTaju:
METOJMYECKHE YyKa3aHUs K BBHIMIOJIHEHUIO JIabopaTOpHOW paboThl MO Kypcy
«MarepuanoBenenuen/A.A. Apremenko, J[.A. TuxonoB- Durennc: H3m-Bo DTU
(pumman) CI'TY umenu lNarapuna FO.A. 2021 — 8 c. DnekTpoHHoe u3ganue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

19. Aptemenko A.A., TuxonoB [I.A. OnpeneneHne NpoKaJIuBa€MOCTH CTaJIEH:
METOJMYECKHE YyKa3aHUs K BBHINIOJIHEHUIO JIabopaTOpHOW paboThl TO  KypCy
«Marepuanosenennen/A.A. Apremenko, Ourensc: Mzg-so DTU (pmmman) CI'TY

umenu [arapuna FO.A. 2021. — 12 c. DnekTpoHHOe u3naHue — Pexum goctymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
20. Aptemenko A.A., Kouomnsukun C.B. [Iuarpamma  cocrosiHue

KEJIe30yTIePOAUCThIX CIUIaBOB: MeTonnyeckue peKOMEeHIaluu K J1a0opaTopHOit
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pabote mo kypcy «MarepuanoBenenue» — OHrenbc: U3n-Bo OTU (pmwman) CI'TY
uMmenn [arapuna O.A. 2021. — 16 c. DOnekrpoHHOe u3manue — Pexum pocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

21. Aptemenko A.A., Konommsakun C.B. VYibrpasBykoBas 1eheKTOCKOIHS
netaneil: MeToauyeckue peKOMEHJaluMuM K J1abopatopHoil pabore Mo  Kypcy
«Marepuanoseaenue» — Ourensc: U3a-so OTU (puwman) CI'TY umenu [Narapuna

I0.A.  2021. — 8 c¢. DOnekrtpoHHoe wu3ganue — Pexum  goctyna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
22. Aptemenko A.A., Konomnsiakun C.B. N3mepenue TBEpIOCTU METANIOB U

CIUIaBOB: MeTronuueckrue peKOMEHJAMK K JabopaTopHOil paboTe 1O Kypcy
«Marepuanoseaeaune» — Ourensc: U3m-Bo OTU (puwman) CI'TY umenu ['arapuna

I0.A. 2021. - 12 c¢. OnexrpoHHoe w3ganue — Pexumm  gocryma:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
23. Apremenko A.A., Konomssnkua C.B. MapkupoBKa U Ha3HAYEHUE CTaJICH:

Meroauueckue  peKOMEHJIaluMd K JabopaTopHOil ~ paboTe MO  Kypcy
«Marepuanoseaenue» — Ourensc: U3a-so OTU (puwman) CI'TY umenu [Narapuna

I0.A.  2021. - 12 c¢. DnekrpoHHoe wu3dAaHue — Pexkum  jgocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

Ilpozpammnoe obecneuenue u Humepnem-pecypcol

24. - HOB eLibrary (https://elibrary.ru );

25. - DBC «Jlaub» (https://e.lanbook.com );

- OBC «IPRbooksy (http://www.iprbookshop.ru );

26. - 9BC «YHHUBEpCUTETCKAs Hay4YHO-TEXHHYECKas OonbImoTeKa
(http://lib.sstu.ru);

27. - OBC «Emunoe oxuoy (http://window.edu.ru );

28.- Db  muccepramuii  Poccuiickoii  rocymapCTBEHHON — OMOIMOTEKH
(https://dvs.rsl.ru);

29. - MEKIyHapOIHAs pedepaTuBHas 0aza JAHHBIX Scopus
(https://www.scopus.com);

30. - wMexnayHapomHas pedeparuBHas 06aza manHeix  Web of  Science

(http://apps.webofknowledge.com) u ap.

31. Ucmounuxu HOC ODTH CI'TY (http://techn.sstu.ru/new/SubjectFGOS/
SpisokPredmetow.aspx )

32. Ilpogheccuonanvrvie basvl /lannwix

16. Mamepuanvno-mexnuueckoe odecneuenue

Y4yeOHas aynuTopus s NPOBeIeHUsI 3aHATHI JIEKIIMOHHOT0 TUIIA

YKOMIUIEKTOBaHA CTIEHMATIM3UPOBAHHON MEOENbI0 U TEXHUYECKUMH CPEJCTBAMU
oOyuenusi: 20 pabouux MecT oOydaromuxcs; paboyee MECTO MpenoaaBaTes; KiaccHas
JI0CKA; MPOEKIMOHHBIN 3KpaH; MYJIbTUMEIUUHBIA MPOEKTOP; HOYTOYK MOJKIIOUEHHbIN
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Kk HHTepHeT; neMOHCTpalioHHOEe OOOpyIOBaHME U Y4YeOHO-HATSAHBIE MOCOOuS,
o0ecreunBarofe TEeMaTHUYeCKIE WILTIOCTPAIlMU TI0 pabouel mporpaMme AUCIUIIIAHBI.

Y4yeOHasn ayauTopusi [Ji NPOBeJdeHHMS 3aHATHI NPAKTHYECKOr0 THIIA,
TeKyllero KOHTPOJSE W  NPOMEXKYTOYHOH  aTTeCTAMU, TPYNNOBBIX U
HHIMBHIYAJIbHBIX KOHCYJIbTAIUI

YKOMIUIEKTOBaHA CTICIMAIM3UPOBAHHON MEOENbI0 M TEXHUYECKUMH CPEJCTBAMU
oOyuenusi: 20 pabouux MecT oOydaromuxcs; paboyee MECTO MpernoaaBaTes; KiaccHas
J0CKa; MPOEKIIMOHHBIN 3KPaH; MyJIbTUMEIUNHBIA MTPOEKTOP; HOYTOYK MOAKIIOUEHHBIN
Kk HTepHeT; IeMOoHCTpaliMoHHOE 000pyAOBaHNE U Y4eOHO-HATTISIAHbIE TOCOOUs

YueOHas ayiuTOpUs AJs POBeAeHUS 3aHATHI J1a00PaTOPHOIO THIIA

VY KOMILIEKTOBAaHA CHEHHUATM3UPOBAHHON MEOENbI0 U TEXHUYECKUMH CPEICTBAMHU
oOyueHus: OcHaiieHa: npubop mna usMmepeHus TBEpaoctu «Poksemn» TP5006M,
npuoop s u3mepenust mukporsepaoctu THI-2M u I[IMT-3; MUKPOCKOITBI; MUKPOCKOIT
MUM-5, mukpockonn MUM-7, neun mydensubie aisa 3akanku (Ha 1000-1300 °C) u
ormycka (Ha 200-650 °C), snekrtpomeub mabopatopHas SNOL 8.2/1100,- naGopbl
o0pasioB, AeTanu, HarisaaHabie nocoous (tadmuisl, [OCThr).

e 4

Pabouyro mporpaMmmy cocTaBmII / /Aptemenko A.A., Tuxonos JI.A/

17. /lonoanenusn u uzmenenus ¢ padoueil npozpamme

Pabouas nmporpamma nepecMoTpeHa Ha 3aceTaHuu Kadeapsbl
« » 20 roaa, mpotokoi No

3aB. kadeapoit / /

Buecennble n3mMeHnenus yreepxkaeHbl Ha 3acenannn Y MKC/YMKH

« » 20 _ ropma, mpoTokoia Ne
[Ipencenarens YMKC/YMKH /

~
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