OHIeNnbCCKU TEXHOIOTHUECKU HHCTUTYT ((puinan) ¢eaepaabHOro rocy1apcTBEHHOTO
OIOJKETHOTO 00pa30BATENBHOTO YUPEKIACHHS
BBICIIIETO 00pa30BaHUs
«CapaTOBCKHUli TOCYAapCTBEHHBI TEXHUUECKUI yHHBEpcUTEeT UMeHH ['arapuna FO.A.»

Kadenpa «O6opynoBanre U TEXHOJIOTUHA 00pPaObOTKH MaTepUaioBy»

PABOYASA [TPOI' PAMMA

110 JUCIUILINHE
b.1.1.23 «MarepuaiioBeicHUE

HaIpPaBIECHUS TIOTOTOBKU
15.03.02 «TexHOMOTNYECKNE MAILIMHBI 1 000PYIOBAHUE)

[Tpoduns 2 «O6opymoBaHNE XUMHUYECKUX W HE(PTETa30BBIX TIPOU3BOJICTBY

®opMbI 0O0yUCHHS: OYHAST; 3a0YHAas
OO0beM IUCUMIINHEL:
B 3a4YETHBIX eQuHHULAX: 4 3.€.
B akaJeMHruyecknx yacax:144 ax.u.

OHnrensc 2025



Pabouas mnporpamma mo aucuuiuiiHe «MarepuanoBeeHUe» HaIlpaBICHUS
moarotoBku  15.03.02 «TexHomornueckre MammHBI U 000PYJOBAaHWE» COCTaBIICHA B
COOTBETCTBUHM C TpeboBaHusMU DenepalbHOTO TOCYIAPCTBEHHOTO 00pa3oBaTEebHOTO
cTtaHaapta Beicmiero oOpazoBanus 15.03.02 «TexHonormvyeckne MamuHBI |
o0opyIoBaHuE», YTBEPKIACHHBIM IpukazoM Munobpuayku Poccun Ne728 ot 9 aBrycra
2021 rona

PaGouas nporpamma:

o0Cy:KIeHa M PEeKOMEHI0BAaHA K YTBEPXKICHUIO pEIIeHHEeM  Kadeapsl
«ObopynoBaHHEe W TEXHOJIOTHU 00paboTku MarepuanoB» ot «l1» _ampens 2025 r.,
poToKoa Ne 8

W.o. 3aBeayromiero kadeapoi c M;}/ /Tuxonos JI.A./

ono0pena Ha 3acenanuun Y MKH «14» anpenst 2025 r., npotokon Ne 4

IIpencenarens YMKH M | JJeskuna H.JL./

MOJIITUCH ®.1.0.




1. leau 1 3a1a4u TUCHUILIHHBI

Hens nmpenogaBaHus AUCHUILIMHBI: SBJISETCS MO3HAHUE MPUPOJBI U CBOMCTB
MaTepUaIoB, a TakKKe METOJAOB UX YNpPOUHEHUs nis Haubonee d>PHPEKTUBHOTO
UCIIONIb30BaHUsI B TexHUKe. DopmMupoBaHME 3HAHUH W YMEHUA 1O BBIOOPY H
MIPUMEHEHUIO COBPEMEHHBIX MaTEpPUAJIOB JJI W3TOTOBJIECHHS H3AEIUA B  00JacTH
po(heCCUOHATIBHON JESTENBHOCTH.

3agaum M3ydeHHMs] NTUCHUIUVIMHBI. U3y4YeHHE (DU3MUECKON CYIIHOCTU SIBJICHU,
OPOUCXOASIIMX B Marepualax IpU BO3AECHCTBUM Ha HUX PA3NUYHBIX (PaKTOPOB B
YCIIOBHAX IPOM3BOACTBA M DKCIUIyaTallMM, YCTAaHOBJICHHE 3aBHUCHUMOCTb MEXKIY
COCTaBOM, CTPOCHHEM W CBOMCTBAMH MAaTEpPHAJIOB, U3yYCHHE TEOPUM W NPAKTUKU
pa3aMyYHBIX  CIOCOOOB  YIPOYHEHHS  MaTepuajoB, OOECIEUMBAIOIIMX  BBICOKYIO
HAJEKHOCTh M JOJITOBEYHOCTh JACTAJIEW MAaIlWMH, WHCTPYMEHTA W JPYTUX HW3ACIINN
PO ECCUOHATIBHOM €SI TEIbHOCTH.

2. Mecro mucuuniannsl B crpykrype OIIOII BO

Jucuunnnna «MaTtepuanoBeeHUE» OTHOCUTCA K 00S3aTeIbHOM 4acTH y4eOHOro
mnaHa bioka 1 «lucuuminasl (MOTYIIN)».

3. TpeGoBaHust K pe3yabTaTaM 0CBOCHUS AMCUHUILIMHBI

W3yyeHne  AUCUMIUIMHBI  HAMpaBlieHO Ha  (QOpMUPOBAHHE  CIEAYIOIIHUX
KOMIICTCHIMN:

- CIIOCOOEH OCYIIECTBIISATh MOUCK, KPUTHUECKUN aHAJIM3 U CUHTE3 MH(pOpMaluu,
IPUMEHSTh CUCTEMHBIH TOIXO/ /TS PEeLICHHUs ToCcTaBIeHHBIX 3a1ad. (YK-1);

- CIOCOOEH OmpenessiTh KPyT 3ajJad B pamMKax IMOCTABJICHHOW 1M U BBHIOUPATH
ONTUMAJIbHBIE CIOCOOBI WX PEIICHHS, WUCXOHS W3 JEHCTBYIOIIUX TPABOBBIX HOPM,
UMEOIIUXCcs pecypcoB u orpanndenuii. (YK-2)



[lepedenp MIAaHUPYEMBIX PE3YJIBTATOB OOYUYEHUS IO AUCIUIIIMHE, COOTHECEHHBIX
C IUIAaHUPYEMBIMU Pe3yJIbTaTaMU OCBOCHUSI 00pa30BaTEIbHON MTPOTrPaMMBbl

Kox u HaumenoBanue
KOMIIETEHIIN U
(pe3ynbTaT OCBOCHUS)

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTH)KEHUST KOMITETCHIIUU
(cocTaBisOIIeH KOMIEHTEHIIUH )

HaumenoBaHue moxka3areis
OIICHUBAHHUS

(pe3ynbrara 0OydeHus 1o
JTUCITUTIITNHE)

YK-1. Cnocoben
OCYIIECTBJIATH MOUCK,
KPUTHYECKUN aHAIU3 U
cuHTe3 HHPOPMAINH,
MIPUMEHSTh CHCTEMHBII
TTOAXOJL JJIS PEIICHHS
MOCTABJICHHBIX 3a/1a4.

W J1-5yk-1 3HACT U TOHUMAET OCHOBHI
(hU3MIECKOH CYITHOCTH SBIICHUMH,
IIPOUCXOSIINX B MaTepuaiax npu
BO3ACUCTBUH Ha HUX PA3IMYHBIX (PaKTOPOB B
YCIIOBHUSIX IPOU3BOACTBA U
9KCIUTYaTalMM3aBUCUMOCTb MEXKAY COCTABOM,
CTPOEHHUEM U CBOMCTBAMU MATEPUAIIOB B
paMKax CUCTEMHOTO NOAXO0/a Ul PELICHUs
[IOCTABJICHHBIX 3a]a4

3HaTB CTPYKTYpY, CBOWCTBa, CTpOCHHE U
KIIACCU(PHKAIMIO Pa3INIHBIX COBPEMEHHBIX
MaTepuayioB, CHOCOOBI uX  00paboTKH,
¢busHIECKyI0 CYIIHOCTB SBIICHUH,
MPOUCXOAIINX B MaTepHandax B YCIOBHAX
MIPOM3BOJICTBA M AKCIUTyaTallun W3ICIHHA W3
HUX TI0J1 BO3JEHCTBHEM BHEUIHUX (HaKTOPOB
(HarpeBa, OXJIQKACHHS, JaBJICHUS U T. 1I.), UX
BIIMSTHUE HA CTPYKTYPY
Ymern NIPOBOJUTH
MaKpOCKOIUYECKHHA  METObI
CHHTE3a H3JENni u3
MaTepHalioB; BBIOMPATh CHOCOOBI
N3MCHEHUSA CTPYKTYPBI u CBOHCTB
MaTepHaNIOB Ul 00eCIeYeHUIHEOOX0AUMOTO
YPOBHS KauecTBa M3/ACIHH U3 HUX; pPa3iIndaTh
MapKUPOBKY Pa3JIMYHBIX MaTepUaIoB
BuiageTp HaBBIKAMHM TPOBEICHUS MHUKPO- U
MaKpOCKOIIMYECKOr0 METOJ0B aHajlh3a W
CHHTE3a M3 U3 Pa3IMYHbIX MaTepUaloB;
BBIOOpa CHOCOOOB M3MEHEHHS CTPYKTYpBI U

MHKPO- u
aHanu3a U
Pa3IUYHBIX

CBOWCTB MaTepuanoB M obOecreueHus
HEO0OXO0JJMMOTO YPOBHS KauecTBa M3JACTUN U3
HUX; OTIpeIeIIeHUS TIPOIIEHTHOTO

COOTHOIICHUA XHMHYCCKUX DOJIEMCHTOB B
MaTepuaJic 10 €ro MapKMpPOBKE

YK-2. Cnocoben
OIpenensATh Kpyr 3aja4 B
paMKax MOCTaBJIEHHOU
LIeJIM ¥ BBIOMPATh
ONTUMAaJbHBIE CTIOCOOBI
HX PEIICHHs, UCXOs U3
JIEUCTBYIOIIUX IIPABOBBIX
HOPM, HIMEIOIINXCS
pecypcoB u
OTpaHUYECHUI.

N -8yk.» CiocoOeH onpenensTs TpaHUIIbI
MPUMEHUMOCTH PA3JIHYHBIX MATEPHAJTIOB B
paMKax MOCTABJICHHOM LETH U BHIOUPATh
ONTUMAITEHBIE CIIOCOOBI HX 00pabOTKH,
UCXOIs U3 (PU3UKO-MEXAHHUECKUX CBOUCTB U
TEXHUYECKUX YCIOBHU Ha H3TOTOBJICHHE
W3ICTUi

3HaeT: MapKd  KOHCTPYKIHOHHBIX |
WHCTPYMEHTAIBHBIX ~ MaTepHallOB.OCHOBHBIC
TEXHOJIOTHYECKHE CBOHCTBa
KOHCTPYKIIMOHHBIX M  HWHCTPYMEHTAJIBbHBIX

MarepuaoB, BUJAbI U METOJbl TEPMHUYECKON
00pabOTKN KOHCTPYKIIMOHHBIX MaTepPHAaJIOB.

YMeer:pa3zpabaTeiBaTh  HPEUIOKEHHE, IO
U3MEHEHHI0 MapKH Marepualia y4YuTbIBas
paboTy neranu B y3ie, €ro MeXaHHYEeCKUe

CBOWCTBA, TEXHOJIOTUIHOCTb,
00eCIIeYnBaOIMX BBICOKYIO HAJIE)KHOCTh H
JIOJITOBEYHOCTh neranen MaIllvH,
HHCTPYMEHTA u JIPYTUX 13631 (S 12474
mpoheCCHOHATBHOM JIeSATEeIIbHOCTH;
BEIOMpAaTh MapKy MaTepuana  yIUTHIBas

pabory JeTanu B y3J1€.IIPOBOJIUTH
KAa4C€CTBCHHYIO MW KOJMYECTBCHHYIO OIICHKY
TEXHOJIOTUYHOCTH MPUMCHACMOTO MaTepualia
JleTajgeil MalllMHOCTPOCHHUS; OIPEACIISITh BU/I,
METOJ] M CHOCO0 TEepMHYECKOH 00paboTKH
MaTepuaia B 3aBHCUMOCTH OT ero (hU3UKO-
MEXaHMYEeCKMX CBOMCTB M  TEXHHYECKHX
YCIOBUH  HAa  W3TOTOBJICHHE  M3JEIINS;
pa3pabaThIBaTh TEXHOJOIMYECKUE MapLIPYThI
TEpMHYECKOH 00pabOTKN MaTepHajIoB.

Ba aJeeT:HaBbIKaMH OIpCACIICHUSA
TEXHOJIOTUYCCKHX CBOICTB MapokK
MarcpuaioB 3aroToOBKH, O6CCHC‘II/IB3}0H.II/IX




Kox u HaumenoBanue
KOMIIETEHIINHU
(pe3ynbTaT OCBOCHUS)

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTH)KEHUST KOMITETCHIIUU
(cocTaBisAOIIeH KOMIEHTEHIIUN )

HaumeHoBaHue mmoka3aTeis
OLICHUBaHUS

(pe3ynbrara 0OydeHus 1o
JTUCITUTIITUHE)

YK-1. Cnocoben
OCYIIECTBIIATH MTOUCK,
KPUTHYECKUN aHAIU3 U
cuHTe3 HHPOPMAINH,
MIPUMEHSTH CHCTEMHBII
TTOAXOJT JJIsl PEIICHHS
MOCTABJICHHBIX 3a/1a4.

W]JI-5yk-1 3HaeT ¥ MOHUMAET OCHOBHI
(hM3NIECKOH CYITHOCTH SBIICHHMA,
MPOUCXOIAIINX B MaTepHaax npu
BO3/ICHCTBIH Ha HUX PA3IMYHBIX (PaKTOPOB B
YCIIOBUSIX TPOM3BOACTBA U
IKCILTYaTal[MU3aBUCUMOCTD MEXK/1Y COCTaBOM,
CTPOEHHEM U CBOMCTBAMHU MaTepHAaJIOB B
paMKax CHCTEMHOTO IT0JIX0/1a JUIsl pEILeHUs
MOCTaBJIEHHBIX 3a/1a4

3HaTh CTPYKTYpY, CBOHCTBAa, CTpPOCHHE WU
KJIaCCH(HKALMIO Pa3IMYHBIX COBPEMEHHBIX
MaTepuayioB, CHOCOOBI uX  00paboTKH,
(bu3HYeCKyI0 CYIIHOCTb SIBIICHHUIA,
MIPOUCXOSIIMX B MaTepHaiax B YCIOBHAX
MIPOM3BOJICTBA M JKCIUTyaTallud W3JCIHHA U3
HUX TI0J1 BO3JEHCTBUEM BHEUIHHUX (aKTOPOB
(HarpeBa, OXJIQKACHHS, JaBJICHUS U T. 1I.), UX
BIIMSIHHE Ha CTPYKTYPY
YmMmerb IIPOBOJUTH
MaKpPOCKOIIMYECKHH  METOMBI
CHHTE3a 173 () 17171 u3
MaTepHalioB; BBIOMPATh CHOCOOBI
HU3MEHEHUS CTPYKTYPBHI u CBOICTB
MaTepHanoB sl 00eceYeHUSIHE00X0JUMOT0
YPOBHS KauecTBa MU3/CIHI U3 HHUX; Pa3IniaTh
MapKUPOBKY Pa3iIMYHBIX MaTepHaIOB
Biagerps HaBbIKAMU TIPOBEICHHS MHKPO- H
MaKpOCKOIIMYECKOr0 METOJ0B aHajlh3a W
CHHTE3a M3 U3 Pa3IMYHbIX MaTepUaloB;
BBIOOpa CHOCOOOB M3MEHEHHS CTPYKTYpBI M

MHKPO- u
aHaIM3a W
Pas3IMIHbBIX

CBOMCTB MarepuajioB A obecnieueHus
HGO6XO,I[I/IMOFO YPOBH: KadeCTBa PIS,HCJ'IPIIZ us3
HUX] OIIpCACIICHUA IPOUCHTHOI'O

COOTHOIICHUA XHMHYCCKHUX DOJIEMCHTOB B
MaTepuaJic 110 €ro MapKUpPOBKE

9KOHOMHUYHOCTb, TEXHOJIOTHYHOCTh u
Ka4eCcTBO IIPOEKTUPYEMOl  JeTanu 51
3aroTOBKH, HaBbIKaMM Ha3HAUYC€HUS BHUOA U
MeToaa TEPMUYECKOI 00paboTkH

MaTepuaoB.




4. O0beM QMCUMILVIMHBI M BUABI Y4eOHOiIl padoThl

ounasn popma odyuenusn

aKaJj.4acoB
Bun yueGHOH nesaTensHOCTH Beero 110 CEMECTpaM
3 ceM. 4 cem.
1. AynuTopHble 3aHATHUS, YaCOB BCET0, B TOM YHCJIE: 144 64
* 3aHATUA JIEKIIMOHHOT'O THUIIA, 32 32
* 3aHSATHUS] CEMHHAPCKOTO THIIA: 32 32
MIPAKTUYECKHE 3aHATHS 16 16
71a60paTOPHBIE 3aHATHS 16 16
B TOM YHCJIC 3aHATUS B (DOpME MPAKTUIECKON TTOJITOTOBKU - -
2. CamocTosTenbHas paboTa CTYJCHTOB, BCETO 80 80
— KypcoBasi pabora (IIpOeKT) - —
3.IIpomexyTouHas aTTecTalus: IK3AMEH
OK3AMEH, 3a4en C OYEHKOI, 3auem
O0beM QUCIUAIIINHEI B 3a4ETHBIX €IUHULIAX 4 4
OO0BeM TUCIUILIMHEL B aKaJl. yacax 144 144

3a0unasn hopma odyuenus

3aouHas popma oOyueHHs
10 WHIUBUIYATBHBIM
3aouHast popma 00yueHUs TUTAHAM B YCKOPEHHbIE
(axas. qacos) Cpok# (aKaj. 4acoB)
Bun yuebHoll aesitensHOCTH
10 ceMecTpaM M0 ceMecTpam
Bcero
5 cem. Beem. Bcero 1 cem. 2 ceMm.
1. AynuTtopHble 3aHSTHS, YaCOB 14 14
BCET0, B TOM YHCIIC:
* 3aHATHS JICKIIMOHHOTO THUIIA, 6 6
* 3aHATHUS] CEMUHAPCKOTO THTIA! 8 8
MPaKTUYECKHUE 3aHATUS 4 4
71a00paTOpHbIE 3aHATHS 4 4
B TOM YHCJIE 3aHATHS B (hopMe
MIPAKTUYECKON TTOJITOTOBKU - -
2. CamocTosTenpHas paboTa CTYJICHTOB, 130 130
BCETO
— KypcoBasi paboTa (IIpOeKT)
— KOHTpOJIbHAs paboTa +
3.IIpomexyTodyHas aTTeCTalus: dK3aMEeH
9K3AMeH, 3a4em C OYeHKOl, 3a4em
O0BeM QUCIUAILINHEI B 3a4ETHBIX €IUHULIAX 4 4
O0BeM OUCIMILIMHEI B aka. yacax 144 144




5. Copepkanue AUCHUILUIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM € YKa3aHUeM
KOJIMYECTBA AKAJIeMHUYECKHUX YACOB M BUAOB Y4eOHbIX 3aHATHI

5.1. Conep:kaHnue QMCUUIIIMHBI

Tema 1. ATOMHO-KpHUCTAJUIMYECKOE CTPOCHHUE U CBOKMCTBA METAJJIOB U CILJIABOB.

Tunsl KpUCTAJUIMYECKUX CTPYKTYp, HMX XapakTepuctuka. Jledekrsl aromHO-
Kpucramumueckoro crpoenus. Kpusas Ogunra.

Tema 2. Kpucrannuzanum METaJIOB.

TepmoauHaMuYecKne OCHOBBI CaMOIIPOU3BOJIBHON NMEPBUYHOW KPUCTAIUIM3ALIUU.
Pasmep xpucramioB. He camonpou3BosibHas IE€pBUYHAS KPHUCTAIM3ALMS, OCHOBBI
MOIU(ULIMPOBAHUSA, MOAUMPUKATOPHl TYrOIUIABKUE U IOBEPXHOCTHO AKTHBHBIE.
BropuuHas KpyucTajmmm3anus.

Tema 3. Haksen, npea v pekpucTasIn3alliOHHBIE TMPOIIECCHI.

MexaHu3M X0JIOAHOU MacTudeckoil negopmanuu. [lnactuueckas gedpopmanus B
Metaiiax. Bimusaue Ha cBorictBa. Bo3spar. Otapix. [lomuronnsanus. Pekpucrammsanys
IIEpBUYHAS U BTOpUYHAS. JMarpaMMbl peKpUCTaNIN3aLAN

Tema 4. Ctpoenue ciiaBoB. /luarpaMMbl COCTOSIHUS, WX aHAJIU3.

['eTeporeHHbIE CTPYKTYPBI.

XHUMHUYECKUE COCIMHEHUSA U MX Pa3sHOBUIHOCTH. TBepable pacTtBopbl. PacTBOpEI
Ha OCHOBE OJHOM M3 KOMIIOHEHT. OrpaHWYEHHbIE M HEOTPAaHUYCHHBIC TBEPABIC
pacTBOpbl. TBepAbIe pacTBOPHI HA OCHOBE XUMHUUYECKUX COCIUHEHUMN.

Ynopsao4eHHble TBEPAbIE paCTBOPLI. METOIbI TOCTPOCHMS JUArpPaMM COCTOSHHS.
Meroapl aHanmu3a auarpamMM COCTOSIHHMS (TIpaBuiio (a3, MpaBUIIO KOHIEHTpAIuil) Ha
IpUMepe JAuarpaMMmbl COCTOSIHMS Ul Cilydas HEOTPAaHWYEHHOW pPacTBOPUMOCTH
KOMIIOHEHT B TBEPAOM COCTOSIHUMU.

AHalM3 JuarpaMM COCTOSIHHS JIBOWHBIX CIUIABOB: JUIA Clly4dass OTPaHUYECHHOU
pacTBOPMMOCTH  KOMIIOHEHT B  TBEPAOM  COCTOSIHHM; I CiIy4yas  ITOJHOM
HEpPacCTBOPUMOCTH KOMIIOHEHT B TBEPAOM COCTOSHUM W JJiA ciay4das oOpa3oBaHUs
YCTOMYHUBBIX IPOMEKYTOUHBIX COCTNHEHUM.

Tema 5. XKene3oyriepoaucToie CILJIaBbI.

KoMmoHneHnTsl u (a3pl B cmiiaBax xkejie3a C YIVIEpOAOM. AHaIu3 JuarpaMMbl
COCTOSIHUS YKE€JI€30 — IEMEHTHT.

Juarpamma cOCTOSIHMSI CIUIaBOB »ene3o — rpadur. [Ipoueccel rpadutuzaum.
Knaccudpukanus craBoB. Ctanu u uyryHbel. CTpyKTypa, CBOMCTBa M NMPUMEHSEMOCTD
OeNbIX, OTOEJNIEHHBIX W CEpPbIX, MOAU(PUIMPOBAHHBIX M BBICOKONPOUHBIX YYT'YHOB.
ABTOMaTHUYECKHE BBIKIIOYATEeNM. ABTOMATHI 3aluThl ABurareneil. Juddepennmanbupie
aBTomMaTudeckue BbIkIouarenu.  Konrtaktopel. [IpeoOpasoBarenu wyactotel. Pene
Bpemenu. TeruoBeie pene. Tpancpopmaropsl. [llkadsl ¢ MOHTaKHOM TIIIATOM.

Tema 6.Teopus U mpakTUKa TEPMUYECKONH 0OPAOOTKH CTAIIH.

[IpeBpaimienrss mOpu HAarpeBe JO ayCTEHUTHOro coctosHus. lIpeBpamenue
ayCTEHUTA MPU OXJIAXIECHUU U nepeoxyaxacHuu. IlepautHoe npespamenue. benuutHoE
npespaieHue. MapTeHcuTHoe npespaiieHue. [IpeBpanenus npyu oOTIycKe CTalu.

ITpaktka TepmooOpaboTku. HarpeBatenbHble ycTpoiicTBa. Oxiaxaaromue
cpelpl. 3ammTa OT OKUCIEHHs Ipu TepMooOpaboTke. Buabl TepmMooOpabOTKH cTaiu.
Orxur cranu. Hopmanuzanus cranu.



3akanka cramu. Beibop temmeparypsl. OxnaxaeHue. BHyTpeHHUE HampsHKEHUS.
3akanMBaeMOCTh U MPOKaIMBAEMOCTh cTaid. CriocoObl 3akanku craimu. OTIyCK CTalu.
O06paboTka xomomoM. TepMoMexanudeckas 00padoTKa.

[ToBepxHOoCTHOE ympouHeHue cranu. [loBepxHOCTHast 3akaika. XHMHUKO-
Tepmuyeckas  oOpaborka.  Llemenraums.  AzotupoBanue.  HurpouemeHnranus.
Juddy3nonHass MmeTamiu3anus.

Tema 7. Cranu OOBIKHOBEHHOTO KayecTBa U CIHEIUAIBHOTO Ha3HAYCHUS,
KOHCTPYKIIMOHHBIE, HHCTPYMEHTAJIbHBIE CTAJIA U CILIABBI.

Cranmu OOBIKHOBEHHOI'O KadecTBa, MAapKUpOBKAa, Ha3HayeHUe U 00JacTu
npuMmeHeHusi. Crajlii  CHENMATbHOTO HAa3HA4YeHHs: Ui JIMCTOBOM W OOBEeMHOMU
IITAaMIIOBKHM; HArapTOBAHHbBIC CTAJIN; aBTOMATHBIE CTalu. JlernpoBanHble cTanu. BiausiHue
JETUPYIOUIUX DJIEMEHTOB Ha CTPYKTYpy W cBoicTBa cranei. Krnaccudukamus u
MAapKUPOBKA CTAJICH.

KOHCTpYKIITMOHHBIE CTAlU U WX PA3HOBUIAHOCTH: IIEMEHTYEMbIC, YJIydlllaeMbIe,
MPY>KUHHBIE, TAPUKOMOAIIUITHUKOBBIE, BHICOKOIIPOYHbBIE, CTPOUTEIbHBIE U apMaTypHbIE.
Crpykrypa, TepM0ooOpabOTKa, Ha3HAYEHUE U O0JACTHU MPUMEHEHHS KOHCTPYKIIMOHHBIX
CTajeu.

NHcTpyMeHTaNbHBIE CTad W cruiaBbl. CTanu Uisl peXylIuX HHCTPYMEHTOB:
yIIAEPOIUCThIC, JIETUPOBAHHBIC, OBICTpOpEXKyIIMEe. MeTaiokepaMuYecKue TBEPIbIe
craBbl. Cranmu a7 WU3MEPUTENbHBIX  MHCTpYMEHTOB. CTanu i IITaMIoB
nehOpMHUPOBAHUS B XOJIOJHOM U TOPSTYEM COCTOSIHUSIX.

Tema 8. Crayin u criaBel ¢ 0COOBIMU CBOMCTBaMHM. [[BEeTHBIE METaIbI U CILJIABHI.
Hemerammnueckne maTeprasl.

Koppo3uonHocrtolikue crtanu W cruiaBel. JKapoOynopHblE CTajad U CIUIABBI.
MarHuTHble ¥ HEMarHuTHbIE CTAIM M criaBbl. CTanu W CIUIaBbl MOHMXKEHHOTO U
MOBBIIIEHHOTO  AjeKTpoconpoTuBieHusi. CpepnpoBoguuku. CrTand W CIUIaBBI €
O0COOCHHOCTSIMU MOYJIS YIIPYTOCTH M TETUIOBOTO KOA(PUIIMEHTA pacIIUPEHUs.

CmiaBel Ha ocHOBe Meau. Jlarynu u Opon3bl. CrjlaBbl Ha OCHOBE aJTFOMHHUSI.
Jlutetinple u nedopmupyembie criaBbl. [lpunon wu 6a66utel. Kiaccudukanus
HEMETAJNIMYEeCKUX MaTEepUasoB.



5.2. Pa3aesibl, TeMbl JUCIUIIMHBI M BUABI 3aHATHI

ounasn hopma ooyuenusn

Bunbl 3aHATHIA, BKITIOYask CAMOCTOSTENIBHYIO Kon
paboTy CTYIeHTOB (B akaj.yacax) WHJUKaTOpa
HaunmenoBanue pasnerna, 3aHATHS 3aHSATUS camoc— JOCTUKEHUS
No TEMBI JUCIUILTAHBI JICKIIMOHHOTO | CEeMHHAPCKOTO | TOATEIbHAass | KOMIIETEHLUU
n/m THTIA TUTIA / U3 HUX B pabota
dhopme
MPaKTUYECKOU
MO/ITOTOBKH

Tema 1. ATomHo- NJ1-5yk-1
1, | KPHCTAIINMECKOE CTPOCHNE 1 5 i 6 N-8yxk-2

CBOWCTBA METAJIJIOB U

CILUIaBOB
5 Tewma 2. Kpucranmnuzanuu 4 i 12 NJ1-5vk-1

" | Merasos. NJ1-8vxk-»

Tema 3. Hakuten, npen u NJ1-5vk-1
3. | pekpucCTaUITM3alMOHHbIC 4 2 12 N-8yk-2

TIPOIIECCHI.

Tewma 4. CtpoeHue criaBoB. NJ1-5vk-1
4. | AuarpaMMbl COCTOSIHUS, UX 4 2 16 N-8yk-2

aHaJN3.

Tema 5. N-5yk1
5. | Kene3oyriaepoaucreie 4 2 12 N/1-8vyk-2

CIUTaBEHI.

Tema 6. Teopus n npakTHKa N/1-5yk1
6. | TepMuyeckoit 00pabOTKH 6 6 10 N-8yk-2

CTaJIN.

Tema 7. Cranu NJI-5vk-1

OOBIKHOBEHHOT'O KayecTBa U NJ1-8yxk-2
7 | cmemuanbHOTO HasHAYEHNS, 4 2 6

KOHCTPYKIIMOHHBIE,

WHCTPYMEHTAJILHBIC CTAIH U

CILIaBBHI.

Tema 8. Ctanu u CIuUIaBbl C NJI-5vk-1

0COOBIMH CBOICTBaMHU. N-8yxk-2
8. | LIBeTHBIC METAILIBI U CIIABHI. 4 2 6

Hemerannuaeckue

MaTepHAIBL.

Hroro 32 16 80




3a0unasn popma odyuenus

Buppl 3aH4THH, BKIIOYas CAMOCTOSITEINBHYO Kon
paboTy CTy/IeHTOB (B akaJ.4acax) WHIUKAaTOpa
HaumenoBanwue paznena, 3aHATHS 3aHATHS camoc— JIOCTHOKCHHS
TEMBbI TUCITUTLTAHBI JIEKIMOHHOTO | CEMHHApPCKOIO | TOsITeNbHAas | KOMIIETEHLUHU
No THIIA TUMA / U3 HUX B pabora
n/m dhopme
MPAKTUYECKOU
IIOJITOTOBKHU
3a0unas / 3aounasn / UITY | 3aounas/
Uiy Uiry
Tema 1. AToMHO- N-5yk1
1, | KPHCTAIIMYECKOE CTPOCHHE M 1 10 N/1-8vyk-2
CBOWCTBA METAJIOB H
CILTIaBOB
2 Tema 2. Kpucrannuzauuu 1 18 N-5yk-1
" | Meraios. NJ1-8yk-2
Tema 3. Hakuten, npes u NJ1-5vk-1
3. | peKpuCTaUITM3alMOHHbIE 1 20 N-8yk-2
IIPOLIECCHI.
Tema 4. CTpoeHuUE CILIABOB. NJ1-5vk-1
4. | InarpaMMbl COCTOSIHUS, HX 1 2 18 NJ1-8yk-2
aHaIN3.
Tema 5. N-5vk1
5. | Kene3oyriaepoaucTeie 1 18 N-8yxk-2
CILTaBBI.
Tema 6. Teopus u mpakTHKa NJ1-5vk-1
6. | TepMuueckoit 06pabOTKH 1 2 18 N-8yk-2
CTaJIH.
Tema 7. Ctanu N-5vk1
OOBLIKHOBEHHOI'O KauecTBa U N/1-8yk-2
7 | CTICIHMANBHOTO HA3HAYCHHS, 14
KOHCTPYKIIMOHHBIE,
WHCTPYMEHTAJIbHBIE CTAIN U
CIUTaBEHI.
Tema 8. Ctanu u CILIaBbI ¢ N/1-5yk1
0COOBIMH CBOHCTBaMH. N/1-8yk-2
8. | LIBeTHBIC METAJLIBI ¥ CILIABBI. 14
Hemeramnnueckue
MaTepHAIBL.
Hroro 6 4 130




5.3. [lepeyeHb NpaKTHYECKUX 3AHATHH

Ne Haumenosanune CopnepxaHue NPaKTUYECKUX 3aHIATHN OO0beM TUCUMILIMHBI B aKaJl. 4acax
n/n paszaena, TeMbl ouHast popma | oOuHO-3a04Has | 3a04Has popma
JUCITATITUHBI oOyuenust | dpopma oOyueHuUs oOyueHus
/ UITY / VITY
Tema 1. ATomHO- Turbl KpECTAITMYECKUX CTPYKTYP, UX XapaKkTepucTHuka. JleexTsl aToMHO-
1 [epucTaiHyecKoe KpucTajmmieckoro crpoenus. Kpusas Onunra. 2
CTPOEHHE U CBOICTBA
METAJIJIOB U CILIABOB
Tema 2. TepmoanHamMuueckue OCHOBBI CaMOIIPOU3BOJIBHOU IIEPBUYHOU
kpuctaimmsanuu. Pasmep kpucrainos. He camonponsBoiibHas nepBUYHas
2. | Kpucrammszanuu 2
METAILIOB. KPUCTAUTU3AIMs,,  OCHOBBI  MOJU(HUIMPOBAHUS,  MOAU(DUKATOPHI
TYTOILUIABKME U TOBEPXHOCTHO AKTHBHBIE. BTOpHYHas KpUcTaIn3anus.
Tema 3. Hakuier, MexaHu3M XOJOAHOM TutacThHuecko aedopmarnmu. [lnactuyeckas
3 | mpean nepopmanus B MeTtaulax. BimsHue Ha cBoiictBa. BosBpar. Otabix. 5
" | pexpucramnuzaunod | [lomuronmsanusa.  Pexpucrauusanuss nepBUYHAas U BTOPHYHAS.
HBIE ITPOLIECCHI. Jlnarpammsl peKpHUCTaUIA3aLMH
I'ereporenHsie CTPYKTYpHI.
XUMUYECKHE COECOUHEHHMS M UX Pa3HOBUIAHOCTH. TBeEpIble pacTBOPHI.
PactBopsl Ha ocHOBe OIHOM W3 KOMIOHEHT. OrpaHuYeHHbIE W
HEOTPaHUUYEHHBIE TBEPJBIE PACTBOPBL. TBepible pacTBOPbl HA OCHOBE
Tema 4. Ctpoenue XUMHYECKHUX COCAVHEHUM.
CILIaBOB. YnopsiioueHHble TBEPIbIE PacTBOPBL. MeTOoAbl MOCTPOEHUS AMATrPAMM
4. | InarpamMMbl coctosiHUS. MeToapl aHaiM3a AuarpaMMm CcocTosiHUS (mpaswiio (a3, 2 2
COCTOSIHUS, HUX NPaBUJIO KOHIIEHTpALKii) Ha IpUMepe TuarpaMMbl COCTOSHUS JJIS Cilydast
aHau3. HEOTPaHUYEHHOW PaCTBOPUMOCTH KOMIIOHEHT B TBEPIOM COCTOSHUU.
AHanu3 JuarpaMM  COCTOSIHMSL JBOMHBIX CIUIaBOB: JUIsl  Cllydas
OTpaHUYEHHOW PAaCTBOPUMOCTH KOMIIOHEHT B TBEPJIOM COCTOSIHUM; JIs
ClIy4asl IOJIHOM HEPAaCTBOPUMOCTH KOMIIOHEHT B TBEPIOM COCTOSIHMM U
JUIsl ciydasi 00pa30BaHMs YCTOMYMBBIX IPOMEXKYTOUHBIX COETUHEHUH.
Tema 5. Kommonentsl u (a3sl B cCIulaBax keie3a € yIJIepoJoM. AHanu3
5. | HKenesoyraepommcr JarpaMMbl COCTOSTHUS JKEJI€30 — IEMEHTHT. 2 5

bIC CIIJIaBBbI.

Juarpamma coCTOsIHHMSI CIIaBOB  Jkene3o — rpadur. IIporeccs

rpadutuzanun. Knaccudukamus cruraBo. CTaiau v 4yTryHBI.




Tema 6. Teopus u
MpaKTHKa
TEPMUYECKON
00pabOTKH CTaJIH.

[IpeBparienus npu HarpeBe 10 ayCTEHUTHOTrO coctosinus. [IpeBpamienue
ayCTeHUTa NpU OXJAKIEHUUM U  nepeoxyaxiaeHuu. llepaurtHoe
npespanienue. beiiHuTHoe mpeBpanienre. MapTeHCUTHOE IPEeBpaIleHUE.
IIpeBpalieHus npu OTIIYCKE CTaH.

IIpakTuka TepMOOOPabOTKH. HarpesarenbHbie YCTPOMCTBA.
Oxnaxmamuye cpeapl. 3alluTa OT OKHCIEHUS MPU TEepMOOOpaboTKe.
Buner repmoobpabotku cranu. OTxur cranu. Hopmanuzauust craim.
3akanka crand. Breibop Ttemmeparypbl. OxunaxneHue. BHyTtpenHue
HANpPsDKEHUs. 3aKaJuBaeMOCTh M IMPOKaKMBAaeMOCTh cTanu. CrocoObl
3aKaJKu CTaJIu. Otnyck CTaJIu. Oo6paboTtka XOJIOJIOM.
Tepmomexanuueckas oOpaboTKa.

IToBepxHOCTHOE ynpouHeHue ctanu. [loBepXHOCTHas 3akanka. XHUMHUKO-
TepMHUUECKas oOpaboTka. LlemenTarus. A3oTupoBaHue.
Hurponemenranus.

Tema 7. Cranu
OOBLIKHOBEHHOTO
KayecTBa U
CITEIIMAILHOTO
Ha3HAYEHMUS,
KOHCTPYKIIMOHHBIE,
WHCTPYMEHTAJbHBIE
CTaJIA U CILIABEL

BnusiHue nerupyromux >JeMEHTOB Ha CTPYKTYPY M CBOMCTBa cTaleil.
KOHCTPYKIII/IOHHI)IC CTaiu W HUX Pa3HOBUIAHOCTHU: HEMCHTYCMEIC,
yJydllaeMble, TIPYXHHHBIC, APUKOIOIIINITHUKOBBIE, BHICOKOIIPOYHBIC,
CTpOUTENIbHbIE U apMaTypHble. CTpyKTypa, TepM0ooOpadoTKa, Ha3HAUEHHE
¥ 00J1aCTH IPUMEHEHHS KOHCTPYKIIMOHHBIX CTaJeH.

WuctpymeHTanbHble cTtanu W cmiaBbl.  Cramu Uil pexyHIMX
UHCTPYMEHTOB: YIIIEPOAUCTHIE, IETHPOBAHHBIE, OBICTPOPEXKYILHUE.

Tema 8. Ctanu u
CIUIaBEI ¢ OCOOBIMH
CBOMCTBaAMM.
[IBeTHBIC METAITBI U
CIUIABBI.
Hemerammueckue
Marepuabl.

Koppo3uonHnocroiikue cranu u cruiaBbl. JKapoynopHble CTaal U CILJIABBL.
MarHuTHble W HEMarHWTHBIE CTadu W cryaBbl. CTamu W CIUIaBBI
HOHUKEHHOTO u MOBBIIIEHHOTO 3JIEKTPOCONIPOTUBIICHUS.
CBepIpoBOHUKHY.




5.4. Ilepevenn 1a060paTOPHBIX PadoOT

Ne HaunmenoBanue pasnena, TeMbl HaumenoBanue 1abopatopHoit paboThl O06beM IUCHMIUIMHBI B aKaJl. yacax
/1 JUCLUIUINHBI ouHas opma |o4yHO-3a0uHas popma| 3aouHas Gopma
oOydeHus obOyuenus / UITY | oOyuenus / UITY
(npu Hanuuuu) (npu Hanuuuu)
1. Bnusinue crenenu xonoaHoW nedopMalui Ha CTPYKTYpY H
Tema 3. Hakuer, ipen u CBOICTBa METAJLJIOB. 2
PEKPHUCTAIUIN3ALHOHHBIE POLIECCHI. BnusiHue teMmeparypsl HarpeBa Ha CTPYKTYpy M CBOMCTBa
XOJIOAHOIe(OPMHUPOBAHHOTO METaJlIa
2. MertannorpaduuecKuil aHaIi3 METAJUIOB U CILIABOB.
Tema 4. CTpoeHHE CIUIABOB. 2 2
JIHArpaMMBI COCTOSHIS, WX AHAITHS, JlnarpamMma cOCTOSTHUS HENE30YTNEPOHCTBIX CIUIABOB.
VYnbpTpa3BykoBas aeekTockonus geraneil.
3. N3yuenue MUKPOCTPYKTYpHI CTIH B PABHOBECHOM
Tema 5. Xene30yriepoaucTrie CIIaBhl. | COCTOSHUU. 2
W3ydeHne CTpyKTypbl 1 MEXaHUUYECKUX CBOICTB YYyT'YHOB
4, N3mepenue TBepAOCTH METAIIOB U CILUIaBOB
H3ydenue CTpyKTypbl CTaliell B HEPAaBHOBECHOM COCTOSIHUM
OTnyck 3aKaJleHHON CTalu.
Tema 6. Teopus u nmpakTuKa
TepMHUECKO 0BPaGOTKH CTAH, Onpenenenne NpoKaJInBaeMOCTH CTAIH. § 6 2
N3ydeHne MUKpPOCTPYKTYPHI CTAIBHBIX JI€Talel mocie
LIEMEHTalUU
MapkupoBKa ¥ Ha3HaY€HUE CTaJIeH
S. Tema 7. Ctanu 0OBIKHOBEHHOTO N3ydeHne MUKpPOCTPYKTYpBl HHCTPYMEHTAIBHBIX CTAJICH U
KauecTBa M CHEIUaIbHOI0 HA3HAYEHHUs, | CIUIaBOB 2
KOHCTPYKIIMOHHBIE,
MHCTPYMEHTAJIbHBIE CTAIH U CIIABBI.
6. Tema 8. Ctanu ¥ CIUIaBbl ¢ 0COOBIMHU N3yuenue CTpyKTYpHI IIBETHBIX CIIABOB
cBoiictBaMu. L{BeTHbIE METAJIBI U MuUKpOCTPYKTYpPHBIN aHAJIU3 JIACTMACC 2
crutaBbl. HeMeTamnueckue
MaTepuabl.
Hroro 16 4




5.5. 3agaHus NJIs1 CAMOCTOATEJIbHOI padoThI CTYIEHTOB

Ne n/m | HaumenoBaHue pazjena, 3agaHusl, BONPOCHL, AJIsl CAMOCTOSITEIbHOIO U3y4eHUs (3a1aHus) O0BeM TUCHMILIMHBI B aKaJl. yacax
TEMBI JUCHUILINHEI OYHas OYHO-3a04YHas | 3a04Has Gopma
¢dbopma (dhopma oOydeHU 0o0yueHUs
o0yueHHs /UMY / AITY
1. Tema 1. ATomHO- THMbl KPUCTATUIMYECKUX CTPYKTYp, UX XapakTepucTuka. Jledexts
KPUCTAJTINYECKOE ATOMHO-KPHUCTAJUIMYECKOT0 cTpoeHus. Kpusas Onunra. 6 B 10
CTPOEHHE U CBOICTBA
METAJIJIOB U CIIJIaBOB
2. TepMoaIMHaMUYECKME OCHOBBI CaMOIIPOM3BOJIBHOW  IIEPBUYHOU
Kpuctaymsauuu. Pasmep kpuctaios. He camornpousBosibHas
Tewma 2. Kpucrannuzanuu
METAILIOR NepBUYHAS  KPHUCTAUIM3AIMsA,  OCHOBBI  MOAM(DHIMPOBAHMUS, 12 - 18
' MOIUGUKATOPBl  TYTOIUIABKME U TOBEPXHOCTHO  aKTHBHBIE.
Bropuynas kpucramumsanus.
3. MexaHu3Mm xosoHOU IulacTuueckor aedopmanuu. [lnactuueckas
Tewma 3. Haknen, npen u .
PeKPHCTAILIH3AIHOHHbIE nedopmanusi B MeTajuiax. Biusaue Ha cBoiictBa. Bo3spat. OT1bIX. 12 B 20
—— [Tonmuronnsanus. Pexkpucramnusanus IepBUYHAsE M BTOPUYHAS.
Jlnarpammsl pekpucTaIn3alyu
4. I'ereporeHHsble CTPYKTYpHI.
XUMUYECKHE COEIMHEHUS M UX pPasHOBUIHOCTU. TBepjble
pacTBopbl. PacTBOppl Ha OCHOBE OJHOHW M3 KOMIIOHEHT.
OrpaHudeHHblE U HEOTpaHWYEHHbIE TBEpPJIbIE PacTBOpHI. TBepable
pacTBOpBI HA OCHOBE XUMUYECKUX COEAUHEHU.
VYnopsaoueHHble TBEpAbIE pPacTBOPbl. MeToabl MOCTPOCHUS
Tema 4. Ctpoenue JyarpaMM COCTOSIHMS. MeTonapl aHajlin3a JuarpaMM COCTOSIHUS
CIU1aBOB. J{narpammel (mpaBuio (a3, mpaBUIO KOHLEHTPALMK) HAa MpPUMEpE AHuarpaMMbl 16 — 18
COCTOSIHUSI, UX aHAJIU3. COCTOSIHUSL ~ JUIsl  Ccllydas  HEOTPAaHMYEHHOM  PAacTBOPHUMOCTH
KOMITOHEHT B TBEPJIOM COCTOSIHUH.
AHanu3 auarpaMM COCTOSIHHS [JBOMHBIX CIIJIaBOB: JUIS  Cllydas
OTpaHUYEHHOM PacCTBOPUMOCTH KOMIIOHEHT B TBEPJIOM COCTOSIHHUH;
JUIsL ciydasl IOJIHOM HEpacTBOPUMOCTHM KOMIIOHEHT B TBEPAOM
COCTOSSHUM W 1 ciydas  oOpa3oBaHUS  YCTOMYMBBIX
ITPOMEKYTOUHBIX COETUHEHUM.
5. Tema S. KommonenTsl u (a3el B CIutaBax >kejie3a ¢ YIJIepoJOM. AHau3 12 B 18

XKenesoyranepoaucroie

AuarpaMMbl COCTOSAAHUSA KCIIC30 — HEMCHTUT.




CIIJIaBHBI.

JluarpamMma COCTOSIHHMSI CIUIaBOB jkene3o — rpadut. Ilporecchr
rpadputmzanmu. Knaccudukanus croraoB. Cranu M YyryHBL
CtpykTypa, CBOWCTBA M NPHUMEHSIEMOCTh O€JbIX, OTOCICHHBIX MU
CephIX, MOIN(UITMPOBAHHBIX M BHICOKOIPOYHBIX YYT'YHOB.

Tema 6. Teopus u
IIPAaKTHKA TEPMUYECKOU
00pabOTKH CTaJIH.

[IpeBpamienust mnpu HarpeBe JO AyCTEHUTHOTO COCTOSIHUS.
IIpeBpalieHre aycTeHUTAa NPU OXJIAXKIECHUU U NEPEOXJIAXKACHUU.
[lepautHOE MIpEBpAIlICHUE. beitnutHoe MIpEBpAILICHUE.
MaprencutHoe npespatienue. lIpeBpalienus npu OTIycKe CTalIu.
[Ipaktuka  TepmooOpaboTku. HarpeBarenbHble — yCTpOHCTBa.
Oxyaxpamomue  cpeabl.  3amura  OT  OKHUCIEHHS  Ipu
TepMoobOpaboTke. Buasl TepmooOpaboTku cramu. OTKUT CTalH.
Hopmanusanus cranu.

3akanka craiau. Beibop temmeparypsl. Oxnaxaenue. BHyrpenHue
HaNpsDKEHUs.  3aKajluMBaeMOCTh M IPOKAJIMBAEMOCTb  CTallU.
Crioco6b! 3akanku crand. Ornmyck cramu. OOpa®oTka X010A0M.
Tepmomexannueckasi o0padoTKa.

[ToBepxHOCTHOE ympouHeHHe cTanu. IloBepXHOCTHas 3aKajka.
XuMuko-tepMuyeckas obpaborka. llemenTtanus. AsoTupoBaHUE.
Hutpouementanus. Juddy3nonHas MeTauM3anus.

10

18

Tema 7. Cranu
OOBIKHOBEHHOI'O KauecTBa
H CIIEIHaJbHOIO
Ha3HAYECHHUS,
KOHCTPYKIMOHHBIE,
WHCTPYMEHTAJIbHBIC CTAJIH
M CIUIaBHI.

Cranu OOBIKHOBEHHOTO KadyecTBa, MAapKUpPOBKAa, Ha3HAu€HUE U
obnactu mnpuMeHeHus. CrTanu CHENUATBLHOTO HAa3HAYEHUS: IS
JUCTOBOM M OOBEMHOW IITAaMIOBKHM, HarapTOBaHHBIC CTajH;
aBTOMaTHble ctaiu. JlernpoBanHble cTanu. BiusHue nerupyrommx
AJIEMEHTOB Ha CTPYKTYpy W cBoiicTBa ctaneil. Knmaccuduxanus u
MapKHUpOBKa CTaJIEH.

KOHCTpYKIIMOHHBIE CTAIM U WX PA3HOBUJIHOCTHU: ILIEMEHTYEMEIE,
yily4laembie, MpYKUHHbIE, IAPUKONOAIIUITHUKOBBIE,
BBICOKOTIPOYHBIE, CTPOUTENbHBIE © apMmarypHbie. CTpyKTypa,
TepMooOpaboTKa,  Ha3HAaYeHWe W O0NacTh  TPHUMEHEHUs
KOHCTPYKIIMOHHBIX CTaJlei.

NHcTpymeHTanbHble CcTaid M cijiaBbl. Cranmu  Ajig  pexyLIUX
WHCTPYMEHTOB: YTJIEPOJUCTHIC, JIETUPOBAHHBIC, OBICTPOPEIKYIIHE.
MeramiokepaMuuecKie  TBEPAbIE  CIUIABBI. Cramu s
W3MEPUTENbHBIX ~ WHCTpyMeHTOB.  Crtamm  JJis  IITaMmIioB
neOpPMUPOBAHUS B XOJIOJTHOM U TOPSYEM COCTOSHUSX.

14




8. Koppo3uonHocroiikue cranu u cruiaBbl. JKapoymnopHble cranu u
Tema 8. Ctanu u crutaBbl | crjiaBsl. MarHUTHbIE M HEMarHuTHBIE CTanu M criaBbl. Ctanu u
C 0COOBIMH CBOMCTBAMHU. | CIIJIaBbl IOHMKEHHOTO U IOBBIIIEHHOTO 3JIEKTPOCONPOTUBIICHHUS.
[IBeTHBIE METAIUIBI U CeeprpoBognuku. Cranu M crjgaBel ¢ OCOOEHHOCTAMH MOZYJIS 6 14
CILJIaBBI. YIPYTroCTH U TEIIOBOI0 K03 (HUIIMEHTa paCIIUPEHNUS.
Hemerannnueckue CrnaBbl Ha ocHoBe Menu. Jlarynu u Oponssl. CrjiaBsl Ha OCHOBE
MaTepHallbl. amoMuHus. Jlutelinple n gedopmupyemsie criiaBbl. [lpunon wu
6a06uThl. Kimaccudukaiysi HeMeTaJUIMYeCKUX MaTepHUaoB.

6. PacueTHo-rpajduueckas padora
Pacuemno-epaguueckas paboma ne npedycmompena.

7. KypcoBas pa6ora
Kypcosasa paboma ne npedycmompena.

8. KypcoBoii npoexkTt
Kypcoesoii npoexm He npedycmompeH.

9. KonTpoabHas padora
Konmponvnas paboma npedycmompena no 3aounoii hopme ooyuenus

10. OueHOYHbIE CPEICTBA 1JIsl IPOBEACHHS TEKYIIEro KOHTPOJIS H IIPOMEKYTOHOI aTTecTanun’

OueHuBaHue pe3ysbTaToB OOYYEHHS MO AUCLMIUIMHE U YPOBHS CPOPMUPOBAHHOCTH KOMITETEHLIUN (4aCTU KOMIIETEHLIUHN)
OCYUIIECTBJISIETCS. B paMKaxX TEKYILIEro KOHTPOJsS YCIIEBAEMOCTH W NPOMEKYTOYHOM arTecTallud B COOTBETCTBUU ¢ DOHAOM
OLICHOYHBIX CPEJICTB.

1
B 0annom pazoene npusoosmes npumepvl OYeHOUHBIX CpedCms




IlepeueHb BONPOCOB K IK3aMeHY:
1. N300pa3ute nuarpaMMy COCTOSIHHSI JBOMHBIX CIUJIABOB /IS CiIyyas MOJIHOM
pPacTBOPUMOCTH KOMIIOHEHT B TBEPAOM COCTOSIHUH, HaHecuTe objactu (pa3oBoit
OJTHOPOJHOCTH, MOCTPOWTE KPUBYIO KPHUCTAUIM3AIMH C MPUMEHEHHWEM IpaBHiia
da3, onpenenute XuMUdeckuil coctaB (a3 B AByX(]a3zHO 00IaCTH, ONMpEaeIuTe
o0beMbl (pa3 B nByx¢a3HOM 00JacTH, NalTe XapaKTepUCTUKY CIUIaBa B TBEPIOM
COCTOSIHUMU.
2. H300pa3ute nuarpamMmy COCTOSIHUSI JBOMHBIX CIUIABOB JUISl CIIydasl MOJHOM
HEPaCTBOPUMOCTH KOMIIOHEHT B TBEPJOM COCTOSIHUU, HAaHECUTE 00J1acTh (ha30BOM
OJTHOPOJHOCTH, JUIS JO OBTEKTHYECKOTO0  CIJIJaBa IOCTPONTE  KPUBYIO
KPUCTAJUIM3AlMU C PUMEHEHUEM IpaBuia (a3, onpeneauTe XuMUYECKUIl cocTaB
da3 B nByxdazHoii obnactu, ompeaenuTe oobembl ¢a3 B AByx(daszHoW o0jacTw,
JaiiTe XapaKTepUCTHUKY CIIaBa B TBEPIOM COCTOSHUH.
3. MHM3o6pasute pamarpaMmy COCTOSIHMSI JBOWHBIX CIUIAaBOB JUJISL  Ciydast
OTPaHUYEHHOW PACTBOPUMOCTH KOMIIOHEHT B TBEPAOM COCTOSIHUW, HaHECHUTE
obmactu (ha30BOMl OJHOPOTHOCTH, JJISI 332 IBTEKTUYECKOTO CIJIaBa IOCTPOUTE
KPUBYIO KPUCTAITU3AIIMHU C TPUMEHEHHEM TpaBmiia (a3, onpeaeTuTe XUMAYECKUH
coctaB (a3 B aAByx(daszHoil oOnactu, omnpenenure o0ObeMbl (a3 B nByx(dazHOU
o0nacTu, AaiTe XapaKTepUCTUKY CIUIaBa B TBEPAOM COCTOSTHUM.
4. WM3oOpa3ute auarpaMMmy COCTOSIHMSI JBOMHBIX CIUIAaBOB ISl Ciyvas
o0pa3oBaHMsI YCTOMYUBBIX MPOMEXKYTOUHBIX COCAMHEHUHN, HaHECUTe O0OJACTH
($a30BOil OJHOPOJHOCTH, AJIS CIUIaBa COAEPIKAIIETO YCTOMYMBOE MPOMEKYTOUHOE
COEMHEHHE MOCTPONUTE KPUBYIO KpUCTAUIM3AllMM C IPUMEHEHUEM IpaBuiia a3z,
OTIpEICINTe XUMHUYECKui coctaB ¢da3 B naByx(da3HOM o0O0JacTH, OMpeneTuTe
o0beMbl (a3 B nByx(a3HOU 00JacTH, aliTe XapaKTepUCTUKY CIUIaBa B TBEPAOM
COCTOSTHUH
5. H3o00pa3ute muarpammy cocTtossHus ciuiaBoB Fe — FesC, manecure obmactn
$a30BOil  OJHOPOMHOCTH, [UIS THUIIOBBIX CIJIAaBOB  TIOCTPOHTE  KPHUBYIO
KPUCTAIIM3AIMN C IPUMEHEHHEM MpaBuia (a3, onpeaenuTe XUMUIECKHI COCTaB
¢da3 B aAByx(a3zHoil 00JaCTH MPU PA3NUUHBIX TEMIIEPATYpax, ONPEIETUTE IPU 3TOM
o0BbeMbI (a3, AaiiTe XapaKTepUCTUKY CIUIaBa B TBEPAOM COCTOSIHHH.
6. HM300pa3ute amarpamMMmy COCTOSIHUS CIUIABOB JKelie30 — TpaduTt, HaHECUTE
obnactu (a3oBOMl OAHOPOJHOCTH, IJIsi THUIIOBBIX CIUIABOB IMOCTPOWTE KPHUBYIO
KPUCTAJIM3AlMU C PUMEHEHUEeM npaBuiia ¢a3, onpeaesnTe XUMUYECKUN COCTaB
da3 B aAByx(}a3Hoit 007JaCTH IPH Pa3IUYHBIX TEMIIEPATypax, ONMPEACIUTE MPU ITOM
o0BeMsI (a3, JaiiTe XapaKTepUCTUKY CIUIaBa B TBEPJAOM COCTOSIHHH.

1. [IpyxuHbl  u3roToBIsitoTCs w3 cranu 650,  HasHaubTe  pekuUMBbI
TEpMOOOPAOOTKH U ONMUIINUTE (ha30BbIC MPEBPAIICHUS U CTPYKTYPY CTaJIH.
8. 3y0OuaTeie KoJjieca HW3TOTOBIAOTCA W3 ctanu 40P v JOMKHBI HMETh

BBICOKYIO TOBEPXHOCTHYIO TBEpPJOCTh NpH Bs3KOM cepaueBuHe. HazHaubre
PEXUMBI YIPOUHSIONIEH TepMOOOpaOOTKH M onuiiuTe (ha30Bble MPEBPAICHUS U
CTPYKTYpY CTaJH.



Q. Bansl penykropa wusrotoBisitorcss w3 cranu 40X U JOJDKHBL UMETH
HaWjIyyllee COYeTaHWe MPOYHOCTHU U  BA3KOCTU. Ha3HaubTe  peKHUMBI
TepMOOOPaOOTKH U ONMUIINUTE (Pa30BbIC MPEBPALIECHUS U CTPYKTYPY CTaIH.

10.  3Be3n0ouYKH LEMHOM Nepeaadn U3roTOBISIOTCA U3 CTaldu 45 U TOJKHBI UMETh
BBICOKYIO TOBEPXHOCTHYIO TBEpPJIOCTh MpH BA3KOM cepaueBuHe. HaszHaubTte
PEXKUMBI YIPOUHSIONIEH TepMOOOpaOOTKHU M onuiuTe (ha30Bble MPEBPAIICHUS U
CTPYKTYPY CTaJH.

11. M3mepuTenbHBII MHCTPYMEHT — MpoOka wu3rotoBieHa u3 cramu 15XH.
HaznaubTe TepM0O0OOpabOTKY, OMHUINUTE PEXUMBI, (a30Bble MPEBpALICHUS U
CTPYKTYpPY CTaJH.

12.  3yb6uno uzrotoBneHo u3 ctam ¥Y7A. HazHaubTe TepMOOOPaOOTKY, OMHIIINATE
IIPEBPAILECHUS U CTPYKTYPY CTAJIH.

13. ®pes3a mzrotoBneHa u3 ctanu P18. HaznaubTe TepM0OOOpabOTKY, OMUIIHUTE
pexuMBI, (pazoBbIe MPEBpAIICHUS U CTPYKTYPY CTaIH

14. Csepna wuzroroBusitorcss w3 craam  P6MS. HasnaubTe  pexumsl
TepMOOOPaOOTKH U OMUIINUTE (Pa30BbIC MPEBPAIIECHUS U CTPYKTYPY CTaJIH.

15. Hamaiika TOKapHOro pe3na wu3rororieHa u3 cruiaBa BKS. Onwummwre
TE€XHOJIOTHIO U3TOTOBJICHUS, CTPYKTYPY U CBOMCTBA

16. Tena xkaueHHus MOAIIMITHUKOB M3roTOBIAI0TCA M3 ctaiu 111X10. Hasnaubre
PEXKUMBI YIPOUHSIONIEH TepMOOOpaOOTKU M onuiuTe (Ha30BbIe MPEBpAIICHUS U
CTPYKTYpY CTaJH.

17. MetonoM TiyOOKOHM IITAMIOBKHA 32 HECKOJIBKO MEPEXOJ0B M3TOTABIMBAIOT
netanu u3 cranu 10me. Onummre TepMooOpabOTKY U CTPYKTYpHbIE M3MEHEHUs
MPOUCXOSIIIINE MTPU ITOM.

18. HamuneHuku nsroraBnuBaroTcs u3 ctanu Y 10. Haznaubte TepM00OpaboTKY,
ONMMILUTE €€ PEeXKUMBI, (Pa30BO-CTPYKTYpHbIE TMPEBpAIICHUS W KOHEUYHYIO
CTPYKTYpY CTaIu

19. Twnp3a UMIWHApPA BHYTPEHHETO CrOpaHUs HW3TOTABIMBACTCS W3 CTalU
38XMIOA wu nomkHa oOJagaTh BBICOKOW TTOBEPXHOCTHOM TBEPIOCTHIO H
W3HOCOCTOMKOCTBIO. HazHaubTe yHPOUHSIONIYI0O TEpMOOOpPaOOTKY, OMHIINUTE
pexuMbl, (Ga3oBble M CTPYKTYpHBIE TPEBpAlICHUS W CTPYKTYypy CTald B
YIPOYHEHHOM COCTOSTHUU.

20. 3yOuaTteie Kosieca W3roTOBISAIOTCS U3 ctanu 12XH3A u A0mKHBI UMEThH
BBICOKYIO TTOBEPXHOCTHYIO TBEpPJOCTh NpH Bs3KOM cepaueBuHe. HazHnaubte
PEXUMBI YIPOUHSIONIEH TepMOOOpaOOTKH M onuiuTe (ha30Bble MPEBPAILCHUS U
CTPYKTYpY CTaJH.

21. Baubl pegyKkTopa U3rOTOBISIOTCA U3 CTadu 45 U JOKHBI UMETh HaWIyylllee
COUETaHHWE NPOYHOCTH M IJIACTUYHOCTU. HazHaubTe peXUMBI YNPOUHSIOLIEH
TepMOOOPaOOTKH U ONUIIKNTE (Pa30Bble MPEBPAILEHUS U CTPYKTYPY CTaIu

22. YKaxWuTe Ha3HAUYCHHWE M O0O0JACTH NPUMEHEHHS HWKE TEePEUNCICHHBIX
craneii u cmaaBoB: Ct.6cn, 12X2H4A, 40XT'®, Ac20XT'HM, 65T'A, IIX 20CT,
V7, P9, 9XC, Cr.2ch, 15X, 40X, A30, 60C2,, V13, P6MS, X, Cr.3nc, 15X®, 45T,
ACl4, 50XT'A, IIX 10, Y8A, P9®5, 9X, Cr.3kxm, 18XI', 40I', A35, 70, IUX 4,
V13A, P6M3, Cr.1nc, 20XH, 40, A11, 55C2, IX 15CT, V8, P9, Cr.1kn, 12XH2,
50, A20, 65, LIX 15, Y10, P12, Cr.0, 20XH, 40, A12, 50I', Y7A, P18, XBI,



Cr.6nc, 14X2H3MA, 50XH, AC30XM, 60C2X®DA, V11, 11X, Cr.5T'nc, 15X2M,
30XM, AC38XI'M, 60C2XA, Y7A, P9K10.

Tunosbie TeCTOBLIE 3adaHuUsA.
1. OcHOBBI TEOPHH CIIABOB

1.1. KOJIMYECTBO ATOMORB, ITPUXOAAIINXCA HA OJHYSJIEMEHTAPHYIO SYEUKY B
OLIK PEHIETKE
1)2;2)4;3)2;4)4
1.2. KOJIMYECTBO ATOMORB, ITPUXOAAIINXCA HA OJHYSJIEMEHTAPHYIO SYEUKY B
I'TTY PELIETKE
1)2;2)4;1)2;2)4
1.3. KOJIMYECTBO ATOMORB, ITPUXOAAIIINXCA HA OJHYSJIEMEHTAPHYIO SYEUKY B
'K PEHIETKE
1)2;2)4;3)6;4)8
1.4. CIIOCOBHOCTbB METAJIJIA OBPA30OBBIBATH PA3HBIE TUIIBI KPUCTAJIJIMYECKUX
PEHIETOK
1) anuzotpomnusi; 2) TekcTypa; 3) moauMopdusM; 4) H30TPOITHOCTD
1.5. HEPABHOMEPHOCTb CBOMCTB KPUCTAJIJIA B PA3JIMYHBIX
KPUCTAJIJIOTPA®UYECKUX HAITPABJIEHUAX HA3BIBAIOT
1) nukBammeit; 2) anuzoTponuei; 3) TeKCTypoi; 4) momuMophuzMom
1.6. TNIOTHOCTH JIMCJIOKALII B U3EJNH, U3TOTOBJIEHHOM XOJIOHOM1
IITAMIIOBKOU
1) 104 cm%; 2) 106 cm?; 3) 1012 em?; 4) 102 em
1.7. IE®EKT KPUCTAJUIMYECKOM PEIIETKU, [TPEJICTABJIAIONIAIN COBOIM KPAU
JIMIITHEX TTIOTYTUIOCKOCTHU
1) BakaHcus; 2) nuciokaiys; 3) rpanuia 0J0ka; 4) rpaHulia 3epHa

2. KeJsie30yriaepoaucTbie CIJIABbI
2.1. ®PA30BBII1 COCTAB CITJIABA, COIEPXAIIETO 0,8 % C II0 MACCE, TTPH
TEMIIEPATYPE 900 °C
1) aycTeHuT; 2) ayCTEHUT U LIEMEHTHT; 3) (heppuT U LIEeMEHTHT; 4) dhepput
2.2. ®DA30BBII COCTAB CITJIABA, COJEPXAIIETO 3 % C, [TIPU TEMITIEPATYPE 900
°C
1) aycreHuT; 2) ayCTEHUT U LIEMEHTHT; 3) neae0yput; 4) hepput
2.3. COAEPXKAHUE VYTJIEPOJIA (ITO MACCE B ITPOLIEHTAX) B CIIJIABE
OBTEKTOUJHOI'O COCTABA
1) 0,8; 2) 2,14; 3) 4,3; 4) 6,67
2.4. CTAJIb, UMEIOILIASI CTPYKTYPY IEPJIUT U IEMEHTUT (BTOPUYHBIIA)
1) Y8A; 2) crans 08km; 3) V10;4) V7
2.5. CTAJIb, UMEIOIIAA MAKCUMAJIBHOE OTHOCHUTEJIBHOE CYXEHUE
1) ctans 10; 2) crans 45; 3) Y10A; 4) V8
2.6. CTAJIb, COJJEPXAILIASI B PABHOBECHOM CTPYKTYPE MAKCUMAJILHOE
KOJIMYECTBO LIEMEHTUTA
1) cranp 10; 2) V10A; 3) V8; 4) V7A
2.7.9YT'VH, B KOTOPOM BECbH VI'JIEPOJ HAXOJUTCA B CBOBOAHOM
COCTOSHUU U TPAOUTHBIE BKIIFOUEHU S UMEIOT TNTACTUHUYATYIO ®OPMY
1) cepslit mepiuTHBIN; 2) cepblil peppUTHBIN; 3) KOBKHI YyTr'yH; 4) BHICOKOIPOUHBIN

3. TepmMuueckass 1 XMMHKO-TepMHu4YecKass 00padoTka
3.1. IPEBPAILIEHUE, [TPOUCXO/IAILEE ITPU HATPEBE JJOOBTEKTOWIHOM CTAJIU
B UHTEPBAJIE TEMITIEPATYP AC1 — AC3
1) mepnuTO-ayCTEHUTHOE; 2) GEePPUTO-ayCTEHUTHOE; 3) IIEMEHTUTO-ayCTEHUTHOE; 4) TIEPJIUTHOE
3.2. AYCTEHU3ALIUA IIPOMJIET BBICTPEE (ITPY ITPOUYMX PABHBIX VCJIOBUSIX) B
CTAJI1 C COOAEPXXAHUEM VIJIEPOA



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 YYBCTBUTEJIBHEE K 3AKAJIOYHBIM TPEILIMHAM?

1) cranb 45; 2) V8; 3) Cr5; 4) crans 10

3.5. KAKAS CTAJIb BYIET UMETbD BOJIBIIIYIO TBEPJIOCTD ITOCJIE 3AKAJIKN?
1) C10; 2) Crans 60; 3) V9; 4) crans 30

3.6. TEMIIEPATYPA HAT'PEBA CTAJIN Y7 110/ 3AKAJIKY

1) Acl + (30 —50 °C); 2) Ac2 + (30— 50 °C); 3) Ac3 + (30 — 50 °C); 4) 900°C

3.7. CTPYKTYPA TIOCJIE TIPABUJIbBHOU 3AKAJIKH CTAJIU 35

1) MmapTeHCcuT; 2) MapTEHCUT, ayCTEHUT OCTATOUYHBIH; 3) MAPTEHCUT, ayCTEHUT OCTATOUHBIH,
LIEMEHTUT BTOPUYHBII; 4) MapTeHCUT, peppUT

4. JlernpoBaHHbIe CTAJIM U CIVIaBbl. LIBeTHBIE MeTa/IBI M CIJIABBHI HA HX OCHOBE
4.1. HU3KOJIETUPOBAHHBIE CTAJIM UMEKOT CYMMAPHOE COAEP)KAHUE
JIETUPYIOIIMX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 5 %
4.2. CPEJHEJIETUPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COJIEP)KAHUE
JIETUPYIOIINX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 1 %
4.3. BBICOKOJIETUPOBAHHBLIE CTAJIM UMEKOT CYMMAPHOE COAEPXXAHUE
JIETUPYIOIIMX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) 6omee 10 %; 4) 2,5 %
4.4, XUMUYECKHWH BJIEMEHT, TIPUMEHSEMBII JJ1 IETUPOBAHU A
KOPPO3MOHHOCTOVKMNX CTAJIEN
1) Cr; 2) W; 3) Cu; 4) Mn
4.5. BBICTOPEXYUIUE CTAJIN JIETUPYIOT ... OCHOBHbIM XNMNYECKHNM
SJIEMEHTOM
1) Cr; 2) W; 3) Cu; 4) Mn
4.6. CTAJIb JJEAEBYPUTHOI'O KIIACCA
1) 12XT2MTP; 2) P18; 3) XBI'; 4) X
4.7. BHAUYEHUE BYKBBHI “A” B MAPKE CTAJIN 38XH3A
1) coneprxanue arOMUHMS; 2) COIepKaHUe a30Ta; 3) BHICOKOKaueCTBeHHAs; 4) aBTOMAaTHas

5. HemeTa/uimueckne MaTepuaJibl U BLIOOP MaTepraJia Ajisi KOHKPETHOr0 Ha3HAYeHUs
5.1. TIPOCTBIMU ITNTACTMACCAMU HA3BIBAIOT
1) nonumeps! 6e3 100aBOK; 2) MOJIUMEPHI U HAIIOJIHUTENH; 3) TOTUMEPHI U CTAOUIIN3aTOPHI;
4) nonuMeps! U MIacTu(HUKaTOPHI
5.2. B TNTACTMACCHI JUI ITOBBILIEHU ST MEXAHUYECKUX CBOMCTB
JOBABJIAIOT
1) crabunu3aTopsl; 2) HAMOTHUTENH; 3) TUTACTUPUKATOPHI; 4) pereHepar
5.3. BINTACTMACCHI JIAA BAMEUIEHW A CTAPEHUA JIOGABJIAIOT
1) crabunu3aTopsl; 2) HAMOTHUTENH, 3) TUTACTUPUKATOPHI; 4) pereHepar
5.4. BINTACTMACCHI JIAA YMEHBIIEHMA XPYIIKOCTU JOBABJIAIOT
1) ctabunu3aTopsl; 2) HAIOJIHUTENH; 3) MIACTUPUKATOPHL; 4) OTBEpIUTEIND
5.5. BINTACTMACCHI JJIAI COXPAHEHUA CTPYKTYPBI MOJIEKYIJI IOGABJIAIOT
1) ctabunu3aTopsl; 2) HAIOJIHUTENH; 3) MIACTU(PUKATOPHL; 4) OTBEPINUTEND
5.6. OTBEPIUTEJIN JOBABJIAIOT B INTACTMACCHI
1) TepMoruIacTUYHBIE; 2) TEPMOPEAKTHBHBIC; 3) BO BCE BUJIBI TJIACTMACC
5.7. HASOBUTE CAMBII OTHEOIIACHBIV TIOJIMMEP U ITOPUCTBIE IIJIACTMACCHI
HA EI'O OCHOBE
1) monusTuiieH; 2) NOAUCTHPOI; 3) MONUYypeTaH; 4) CTEKIIOTEKCTOIUT



11. YuyeOHO-MeTOANYECKOE O0ecIeYeHHne TUCHUILIUHBI

11.1. PekoMenayemas aureparypa

1. Camynos, C. B. MarepuanoBenenue : yuedHoe nocooue / C. B. CamyHoB.
— 2-e m3A., ucnp. u aomn. — Cankr-IletepOypr : Jlanp, 2021. — 208 ¢. — ISBN
978-5-8114-1793-3. — Tekct : aneKTpoHHBIH // JIaHb : 371eKTpOHHO-OMOIHOoTeUHas
cucrema. — URL: https://e.lanbook.com/book/168740 — Pexxum moctyna: s
aBTOPU3. MOJIB30BATEICH.

2. MarepuanoBeaenue : yaeoHoe nocodue / JI. A. bonapipes, C. B. JlaBbi0B,
JI. W. IlonoBa, M. H. TropskoB. — Bouoraa : Undpa-Uuxenepus, 2020. — 424 c.
— ISBN 978-5-9729-0417-4. — TexkcT : 31eKTpoHHBbIN // JlaHb : 3JIEKTPOHHO-
oubnmoteuynas cucrema. — URL: https://e.lanbook.com/book/148345 —Pexum
JOCTyMa: AJIsl aBTOPH3. TIOJIb30BATEIICH.

3. MarepuanoBenenue Ajii TPAHCIIOPTHOTO MAIIMHOCTPOCHHS @ ydeOHOe
nocodbue / J. P. I'anumos, JI. B. Tapacenko, M. B. YHuukoBa, A. JI. AOaymimH. —

Cankr-IletepOypr : Jlamp, 2021. — 448 c. — ISBN 978-5-8114-1527-4. —
TekcT : anexTpoHHbIN / Jlaub : 31mekTpoHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/168565. — Pexum goctyma: Juis  aBTOpUS3.
MOJIb30BATEIICH.

4. Apabos, M. III. MarepuanoBeeHuE U TEXHOJOTUs KOHCTPYKLIHMOHHBIX
MaTepuaioB. JlabopaTopHblil pakTUKYM : yuyeOHoe mocoOue s By3os / M. L.
Apabos, 3. M. ApaboBa. — Cankrt-Ilerepoypr : Jlanp, 2021. — 160 c. — ISBN
978-5-8114-7510-0. — Texkct : anexTpoHHbIH // JlaHb : 2IeKTPOHHO-O0MOIMOTEYHAs
cucrema. — URL.: https://e.lanbook.com/book/174969 . — Pexum gocrtyma: ajs
aBTOpHU3. ITOJIB30BATEIICH.

5. Eropoma, O. B. Texuuueckas wMukpockomnus. [Ipaktuka pabGoTsl cC
MUKPOCKOTIAMHU JIJIsI TEXHUYECKUX I1esielt | yueOHuk s By30B / O. B. EropoBa. —
3-e m3n., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 524 ¢. — ISBN 978-5-8114-
8774-5. — TekcT : 2neKTpoHHBI // JlaHb : 3IEKTPOHHO-OMOIMOTEYHAs! CHCTEMA.
— URL.: https://e.lanbook.com/book/180819. — Pexum mocTyma: Ui aBTOPH3.
II0JIb30BAaTEIIEH.

11.2. llepuoguyeckue u31aHusi
He UCNONb3YIOMCSL

11.3. HopMaTHBHO-NIPaBOBbI€ AKTHI U HHbIE MPABOBbIE JOKYMEHTHI
He UCNONIb3YIOMCA

11.4 TlepeyeHb 3JIEKTPOHHO-00pa30BaTeJIbHBIX PECYPCOB
1. Aptremenko  A.A., TuxonoB J[.A. H3ydyeHue MHUKPOCTPYKTYpbI
YIAEPOJUCTON CTalu B PaBHOBECHOM COCTOSIHMM: METOJWYECKHE YKa3aHUsd K
BBINIOJIHEHUIO J1a0OpaTopHOUM paboThl Mo Kypcy «MarepuanoBenenue»/ A.A.
Apremenko, I.A. TuxonoB — Ourensc: M3a-so OTU (punman) CI'TY umenu


https://e.lanbook.com/book/168740
https://e.lanbook.com/book/148345
https://e.lanbook.com/book/168565
https://e.lanbook.com/book/174969
https://e.lanbook.com/book/180819

[Narapuna FO.A. 2021 - 6 c. DnextponHoe wusmanme — Pexum mocryma:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

2. Aptemenko A.A., TuxonoB /I.A. M3yueHue CTPYKTypbl U MEXaHUUYECKUX
CBOMCTB YYT'YHOB: METOJIMYECKUE YKa3aHUS K BBITOJHEHUIO JJA00OPATOPHOU pabOThI
no kypcy «Marepuanosenenue»/A.A. Apremenko, J[.A. TuxoHoB — DHrenbc:
N3n-so OTU (dunman) CI'TY umenn 'arapuna FO.A. 2021 — 8 c. DnekTpoHHOE

N34aHUC — Pexum AOCTYyIIa:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
3. Apremenko A.A., TuxonoB J[I.A. H3ydyeHue CTpPyKTypbl CTajeud B

HEPAaBHOBECHOM  COCTOSIHUM:  METOJUYECKHE  YKa3aHUd K  BBIIOJHEHHUIO
nabopaTopHO#l paboThl 0 Kypcy «Marepuanoeaeaue»/A.A. Apremenko, JI.A.
Tuxono — Durense: U3n-so OTU (pumman) CI'TY umenn ["arapuna F0.A. 2021 —

8 C. DIJIEKTPOHHOE U3IaHNe — Pexxum JOCTyTIA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
4, Aptemenko A.A., TuxoHoB J[[.A. M3yueHuWe CTPYKTyphl CTajed Iocje

[IEMEHTAllMU: METOJANYECKUE YKa3aHUs K BBIMIOJHEHUIO Ja0OpaTOpHOI paboThI 1O
Kypcy «Marepuanosenenue»/A.A. Apremenko, J[.A. Tuxonos — Durennc: U3a-Bo
OTU (bunuman) CI'TY umenu [Narapuna FO.A. 2021 — 6 c. DnexkTpoHHOE U3/IaHUE —

Pexum JIOCTyIIA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
S. Apremenko A.A., TuxonoB [[.A. 3ydueHue CTpyKTypbl HHCTPYMEHTAIbHBIX

CTajell W CIJIaBOB: METOAMYECKHE YKa3aHUsi K BBIMOJHEHUIO J1a0OpaTOpHOM
pabotel mo kypcy «MarepuanoseneHuen/A.A. Apremenko, J[.A. TuxoHoB —
Ourensc: Uzn-Bo OTU (dumman) CI'TY umenu Tarapuna FO.A. 2021- 6 c.
DJIEKTPOHHOE U3/1aHue — Pexum JoCTyma:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

6. Apremenko A.A., TuxonoB /I.A. V3ydyeHne MHKpPOCTPYKTYpPBI IBETHBIX
CIUTABOB: METOJIMYECKHE YKa3aHMs K BBIOJHEHHUIO JIa0OpaTOpHOM pabOThI IO
Kypcy «MarepuanoBenenne»/A.A. Apremenko, J[.A. Tuxonos — Durennc: U3a-Bo
OTU (punuan) CI'TY umenu [Narapuna F0.A. 2021- 8 ¢. DnekTpoHHOE U3IaHUE —

Pexum JoCcTyna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
1. Aptemenko A.A., TuxonoB J[.A. MUKpOCTPYKTYpHBIN aHalu3 MJIACTMAcCC:

METOJIMYECKUE YKa3aHUsl K BBIMIOJHEHUIO JIa0opaTOpHOM pPabOThl MO Kypcy
«Marepuanosenenne»/B A.A. Apremenko, J[.A. TuxonoB - Ourenbc: M3n-Bo
OTHU (pumman) CI'TY umenu 'arapuna FO.A. 2021—- 10 c. DnekTpoHHOE U3/1aHUE

— Pexum IOoCTyIa:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
8. Apremenko A.A., TuxonoB J[.A. Metautorpagudekuii aHaaIu3 METALIOB U

CIUIAaBOB: METOJMYECKHE YyKa3aHUs K BBIOJHEHHUIO JIa0OpaTOPHOUW paboThI IO
Kypcy «Marepuanosenenue»/A.A. Apremenko, J[.A. TuxonoB - Durensc: U3a-Bo
OTU (bumman) CI'TY umenu [Narapuna FO.A. 2021 — § c. DnexTpoHHOE U3IaHKE —
Pexum JIoCTyna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
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9. Apremenko A.A., TuxonoB JI.A. Bribop craneii u pEeKUMOB UX
TepMooOpaboTku. Meroandeckue yKa3aHHWs K BBIIOJHEHUIO J1a0OpaTOpHOU
paboTel o Kypcy «MatepuanoBeaenue»/A.A. Apremenko, [[.A. TuxoHor -—
Ourensc: U3p-Bo OTU (pumman) CI'TY umenu [arapuna FO.A. 2021- 16 c.
DIIEKTPOHHOE U3/1aHUE — Pexxum J0CTyTA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

10. Apremenko A.A., TuxonoB JI.A. Kpucrammmzamus, riacTU4YecKas
nedopmaris U PeKPUCTALIU3ANMS METAJUIOB U CIUIABOB: METOAMYECKUE YKa3aHUS
K BBINIOJTHEHUIO JabopaTOpHON paboThl MO Kypcy «MatepuanoBeneHue»/A.A.
Apremenko, J.A. TuxonoB .- Durensc: MU3n-so OTU (pumman) CI'TY umenu
[Narapuna 10.A.,2021 — 16 c. DnexkrpoHHoe wu3naHue — Pexum npocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

11. Apremenko A.A., TuxonoB /I.A. HccienoBaHue BIUSHUS TEMIIEPATYPHI
HarpeBa Ha CTPYKTYpy U CBOWCTBA XOJOJIHOAEC(POPMUPOBAHHBIX METAILJIOB:
METOJMYECKHE YKa3aHUs K BBINOJHEHUIO JabopaTOpHOM paboThl MO Kypcy
«Marepuanosenenne»/A.A. Apremenko, JI.A. Tuxonos. .- Surensc: U3n-so 3TU
(punuan) CI'TY umenu Tarapuna FHO.A.,2021 — 8 c. DaeKkTpoHHOE H3JaHUE —
Pexum JIOCTyIIA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

12.  Aptemenko A.A., TuxonoB JI.A. M3yueHue oTmycka 3aKaJIeHHOW CTaJH:
METOJMYECKUE YKa3aHUsl K BBINOJHEHUIO JIa0opaTOpHOM pPabOThl MO Kypcy
«MarepuanoBeaenue»/A.A. Apremenko, JI.A. TuxonoB- DHrenbc: U3n-so OTHU
(punman) CI'TY umenu I'arapuna FO.A. 2021 — 8 c¢. DineKTpoHHOE U3JAHUE —
Pexum JOCTyTA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

13.  Aptemenko A.A., Tuxonor JI.A. OmnpeneneHne NpOKATUBAEMOCTH CTaJICH:
METOJMYECKHE YKa3aHUs K BBINOJHEHUIO JabopaTOpHON paboThl MO KypcCy
«MarepuanoBeacaue»/A.A. Apremenko, Durensc: M3a-8o OTU (dpumuan) CI'TY
uMmenu ['arapuna F0.A. 2021. — 12 c. DnekTpoHHoe u3nanve — PexxuMm pocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

14. Apremenko A.A., Konommsnkun C.B. [uarpamma  cocrosiHHe
KEJIE30yTIePOAUCTHIX CIUIaBOB: MeTonuyeckne peKOMEHIAlUU K J1abopaTopHOU
pabote 1o kypcy «Marepuanosenenue» — JHrensc: M3a-so 3TU (dbunuman) CI'TY
uMmenu ['arapuna FO.A. 2021. — 16 c. DnexkrpoHHoe u3ganne — Pexxum nocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

15. Apremenko A.A., Konomnsukun C.B. VYiasTpaszBykoBas aeheKTOCKOIUS
neranei: MeTtonuueckue peKOMEHAAIMU K JIabopaTOpHOW paboTe MO KypCy
«Marepuanosenenue» — Jurensc: M3a-so ITHU (dunuan) CI'TY umenu [Marapuna
IO.A. 2021. — 8 c¢. DOnekTtpoHHoe wu3maHue — Pexum pocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

16. Apremenko A.A., Konommsukun C.B. M3mepenue TBEpIOCTH METAIIOB U
CIUTAaBOB: MeToauyeckue peKOMEHAAIMu K J1abopatopHOil paboTe 1o Kypcy
«Marepuanosenenne» — Jurensc: M3a-so 9TU (bumuan) CI'TY umenu ["arapuna
I0.A. 2021. — 12 c¢. DOnektpoHHoe wu3manue — Pexum jgocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
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17. Aptemenko A.A., Konomnsakun C.B. MapkupoBka M Ha3HAu€HHE CTaJIEi:
Meronuueckie  peKOMEHIaluM K  JlaboparopHoi  paboTre 1O  Kypey
«Marepuanosenenue» — Jurensc: U3a-so 3TU (dbunuan) CI'TY umenu [Marapuna
I0.A. 2021. - 12 c¢. DOnexkrpoHHoe wu3maHue — Pexum jgocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

11.5 DneKTpOHHO-0UOINOTEYHbIEe CHCTEMBI
1. «OBC IPRbooksy,

2. «9BC elibrary»

3. ObC «kKOHCVYJIBTAHT CTYAEHTA»

11.6. Pecypchl  HHGOPMAIHOHHO-TEIEKOMMYHHKAIIMOHHON  CeTH
«HHTEepHET»
- OBC «YHHUBepCUTETCKass HAyYHO-TexHHUeckas ondmuorekay (http://lib.sstu.ru);
- DBC «Emunoe okuo» (http://window.edu.ru );
- Ob muccepranuii Poccuiickoii rocyaapctBennoit oudaunoreku (https://dvs.rsl.ru);
- MeXIyHapoHas pedepaTuBHas 06a3a maHHbIX Scopus (https://www.scopus.com);
- MexnayHapoaHas  pedepatuBHas 6aza  gaHHeix Web  of  Science
(http://apps.webofknowledge.com) u ap.
HUcmounuku  MOC  OTH  CI'TY  (http://techn.sstu.ru/new/SubjectFGOS/
SpisokPredmetow.aspx )

11.7. lleyaTHbIe U JIEKTPOHHBbIE 00pa3oBaTe/ibHbIE pecypchbl B (hopMax,
aJaNTUPOBAHHBIX [UIS CTYAEHTOB ¢ OIrPAHMYEHHBIMH BO3MOKHOCTAMH
310POBbA (IJI TPYII M MOTOKOB € TAKUMHM CTYACHTAMH)

1. ApantupoBanHas Bepcus HODb, nmga wucnonb3oBaHus HWHBaIWIamMu |
JIUIIaMH C OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3I0POBbSI

12. UHdopManMOHHO-CIIPABOYHBIE CHCTEMbI U HNpodeccHOHAIBbLHbIE
0a3bl JAHHBIX

OOGyuaronuMcst obecriedueH A0CTyn (yaalleHHBIM JOCTYI), B TOM 4YHUCIE B
clly4ae IPUMEHEHUS AIEKTPOHHOTO 00yUYeHHUs, TUCTaHIIMOHHBIX 00pa30BaTelIbHbIX
TEXHOJOTHM, K COBPEMEHHbIM NpO(ECCHOHATbHBIM 0a3zaM JaHHBIX U
UH(GOPMALIMOHHBIM CIPABOYHBIM CUCTEMAM.

12.1 Ilepeyenb HHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM
He UCNONIb3YIOMCA

12.2 Ilepeyenb npoeccCUOHATBHBIX 023 JAHHBIX
He UCNONIb3YIOMCA

12.3 TlepeueHb MHPOPMAUMOHHBIX TEXHOJIOTHI, HUCHOJb3yeMbIX NPH
OCYIIIECTBJIECHHN O00pa30BaTeJLHOI0 Mpolecca M0 JAUCHUIIIMHE, BKJIOYAS
nepevyeHb NPOrpaMMHOIO0 o0ecrieyeHunst
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OOpa3oBaTeNnbHBIA TPOIECC IO AUCIHUIUIMHE OOECIEYeH HEeOOXOINMMBIM
KOMIUIEKTOM JIMIIEH3MOHHOTO W CBOOOJHO pPacmpOCTPaHSIEMOTO MPOrPaMMHOTO
oOccrieyeHus, B TOM YHCJIC OTCYSCTBEHHOTO MPOU3BOACTBA  (IOICHKHUT
OOHOBJICHHIO TTPH HEOOXOIUMOCTH).

1) JluneHsnoHHOE pOrpaMMHOE OOecCTIeYeHUE

2) CB00OOIHO pacmpocTpaHsIeMOe MPOrpaMMHOE 0OecTieUeHIE

Kaxnpiii  oOywaromuiics B TEYeHHME BCEro Imepuoaa  oOydeHus
o0ecrieunBaeTCss WHIMBUIYATbHBIM HEOTPAHWYCHHBIM JOCTYIIOM K AJIEKTPOHHO-
OMOMMOTEYHON CHUCTEeME M BJEKTPOHHOW HMH(POPMAIMOHHO-00pa30BaTEIHLHON

cpere.

13. MaTepuajibHO-TeXHHYECKOE oDecriedeHne

Yuebnasa ayoumopus ona nposedenusn 3aHamuil 1eKYUOHHO20 MUna

YKOMIUIEKTOBaHA  CHEIMAIM3UPOBAHHON MEOENbl0 M TEXHUYECKUMHU
cpeactBamu  oOyueHus: 20 paboumx MecT oOydaronuxcs; padouyee MecTo
MpernojiaBaresis; KilaccHas JO0CKa; MPOCKIMOHHBIM 5JKpaH; MYJbTUMEIUNHBIN
MPOEKTOp; HOYTOYK MOAKIIOYEHHBIM K  WHTEepHET; JeMOHCTpallOHHOE
o0opyZ0BaHUE U y4E€OHO-HATJIAHBIE TOCOOUS, 00€CIEeUNBAIOIINE TEMAaTHUYECKUE
WUTIOCTPALIUU 110 paboyeil mporpaMmme JUCITUTUTHHBI.

Vuebnas ayoumopus 015 nposedeHus 3aHAMUU CeMUHAPCKO20 MUund,
BbINOJIHEHUSI  KYPCOBbIX paboOm, meKyujeco KOHMPOAs U NPOMENHCYMOYHOU
ammecmayuu, 2pYynnoeulx U UHOUBUOYAIbHbIX KOHCYIbMAYUL.

YKoMIUUIEKTOBaHa  CHEUUATIM3UPOBAHHOM MeEOENbI0 U TEXHUYECKUMU
cpeactBamu 0o0yueHusi: 20 pabouux MecT oOydaromuxcs; padodee MecTo
NIPENoAABaTelsA; KJAacCHas [OCKA; IPOEKIWOHHBIM JKpPaH; MYJbTUMEIUWHBIN
MPOEKTOP; HOYTOYK TMOAKIIOYEHHBIM K  WHTEepHET; JIeMOHCTpAaIlMOHHOE
obopyioBaHue U y4eOHO-HATJISTHBIC TTOCOOHUS.

Yuebnas nabopamopus mamepuanogeoenus.

YKOMILJIEKTOBaHHAS] CHEIUAIM3UPOBAHHOW MeEOENbl0 W TEXHUYECKUMH
cpencTBamMu 0Oy4YeHUS: OCHAIlEHA: MPUOOp It u3MepeHus TBEPAocTH «PokBemm
TP5006M, mpubop nns wusMepenuss wmukporBepaoctu TIHI-2M u  TIMT-3;
MUKPOCKOTITBI; MuUKpockonmn MUM-5, mukpockon MUM-7, neun mydenbHbIC A5
akanku (Ha 1000-1300 °C) um ornycka (Ha 200-650 °C), »saekTporieyb
na6oparopuas SNOL 8.2/1100,- Habopsl 00pa31ioB, JeTaiu, HarjsaHbIe MOCOOUs
(taGmunel, 'OCTEr).

Pabouyto nmporpamMmmy coctaBui / /TuxonoB JI.A./



14. lono/iHeHMs1 ¥ U3MEHEHUs1 B pado4eil mporpaMmme

Pabouas mporpamMma nepecMoTpeHa Ha 3ace1aHuu Kadeapsbl
« » 20 roja, mpoTokos Ne

3aB. xadenpoii / /

BHecennbie n3MeHeHus yTBepxkaeHbl Ha 3acenannu Y MKC/YMKH

« » 20 _ ropma, mpoTokoa Ne
[Mpencenarens YMKH / /




