NEP)KABHUM BUIIIAIA HABYAJIBHIN 3AKJIA
«IPUIHINIPOBCBKA JEP)KABHA AKAJIEMIS BY AIBHULITBA TA APXITEKTYPH»

KA®EJIPA Marepiano3HaBcTBa Ta 00poOKH MarepiaiiB
(noBHa Ha3Ba kadeapH)

Ta HaBYaIbHOI poO0TH
P. B. [Tanmipauk

2079 poky

CHUJIABYC HABYAJILHOI TN CIUATIITHA

Ipo6ieMu 3MiITHEHHS MaTepiaIiB Ul TPYOONIPOBOJIIB, pe3€pBYApiB T4 MiABHIIEHHS 1X HAMIMHOCTI
(Ha3Ba HaBYAJIbHOT NUCLIMILTiHU)
CIIEIATBHICTE 132 «Marepiao3HaBCcTBOY
(udp i Ha3Ba CHELiANBHOCTI)
ocBiTHRO-TIpo(eciiina mporpama__ «[IpuknajHe MaTepiano3HABCTBOY
(Ha3Ba OCBITHBOT IPOrpamu)

OCBITHi# CTYIiHB OakasiaBp
(Ha3Ba OCBITHBOTO CTYIEHS)
(opma HaBUAHHS JICHHA
(neHHa, 3a04Ha, BEYipHs)
PO3pOOHUK ¥Y3noB Oner BoroauMupoBuy

(mpi3Buue, iM’4, MO 6aTHKOBI)

1. AHOTAIIISI HABYAJIBHOI JUCHUILITHA
HapuanbHa JUMCIHILIIHA CIIPSIMOBaHa Ha BUBUSHHS IPOIECIB TEPMOMEXaHIgHOI 00poOKH cTanen
IS TpyOOIIPOBO/IIB Ta pe3epByapiB 3 METOIO MOKPAIIEHHS X HamiffHOCTi; OBOJNO/iHHS 3aralbHAMH
IiIX0JaMH 10 MIiKpOJIETYBaHHS Ta TEXHOJIOTII BUILIABKY CTajlel MPH3HAYeHHX Ul KOHTPOJILOBAHOL
TIPOKATKH.

2. 3MICT HABYAJIbHOI IMCHUILITHA

logunu | Kpenutu Cemectp
VIII
Bcroro roaus 3a HaBYaJIbHUM IJIAHOM, 3 HUX: 90 3 90
AyAMTOpHI 3aHATTS, y T.4: 44 44
JIeKIii 30 30
nabopatopHi poboTu - -
IpaKTHYHI 3aHATTSA 14 14
Camocriiina po6ora, y T.4: 46 46
MiArOTOBKA IO ayIUTOPHHUX 3aHATH 20 20
I rOTOBKA JI0 KOHTPOJIHHUX 33aXO0/IiB 6 6
BHKOHAHHSI KypCOBOTO IIPOEKTY abo pobotu - -
OIpAIFOBAHHS PO3JIiJTiB MPOrpaMHu, sKi 20 20
HE BHUKJIAJAIOTHCS Ha JICKIILAX
MiATOTOBKA JIO €K3aMEHY - -
®opma nigcyMKOBOro KOHTPOJIIO 3aJik




2

3. CTUCJIMI ONMUC HABYAJIBHOI JUCHUILJITHA

Mera pucuuminu: GpopMyBaHHS y CTyAEHTIB 3HaHB IPOILECIB TEPMOMEXaHIYHOI 06POOKH
CTajieif MPH3HAYEHUX JUIs BHIOTOBJIEHHS TPYyOONPOBOAIB Ta pe3epByapiB, a TaKOX TEXHOJOTil
MiKpoJIeryBaHHs Ta padiHyBaHHS CTaliei s KOHTPOJIbOBAHOT IIPOKATKH.

3aBgaHHsi  QMCHMILIIHH:  OBOJNOJIHHS  3arajbHAMH  TOJOXEHHSAMH  IIPOLECIB
TEPMOMEXaHIYHOr0 3MillHEHHS cTaneil. OBONOIHHS 3araIbHUMH T1iIX0JaMH JI0 MiKpOJIEryBaHHS Ta
TEXHOJIOTTi BHIUIABKM CTajled NpU3HAYeHHX [UIi KOHTPOJBOBAHOI IPOKATKH. OBONOMIHHS
3araJbHAMH TPUHIMIAMH TEXHOJOTii BHIUIABKH Ta IIPOKATKH CTajledl NpU3HAYEHHX JIA
BUT'OTOBJIEHHS TPYOOIIPOBOIIB Ta pe3epByapis.

IlpepexsisnTu auenumainn. Jlana nucuumuina 6asyeThbcs Ha 3aCBOEHHI HACTYIIHHX
mucuumniin: «CydacHe oOnagHaHHA U MIKPOCKOMIYHMX JOCTikeHb», «[lmacTuuni macwy,
«BukopucTanHs JicomarepianiB Ta AepeBHMHH y OymiBHHUTBI», «JlakodapGoBi Matepianu mis
OyniBHULTBaY, «3ByKOi3oNANilHi Ta manyOHI Marepiand Ta IOKPUTTA», «YaByHHi Marepiamd Ta
BUpoOH y OyniBHMITBI», «OcHOBH iHXeHepil», «OCHOBH 30epiranHs Ta mepepoOKH MaTepialisy,
«KomnosutHi Marepianm», «MaTeMaTH4Hi METOIM IUIAaHYBaHHS eKcIepeMeHTy», «Komm’iotepHi
TEXHOJIOTIT Y MaTepialo3HaBCTBI».

IlocrpexkBisuTu  aucoumiaing. JlaHa JUCHMIUTIHA MEPEKIHMKAETHCS 3  HACTYMHHUMH
mucuumtinamu:  «llepcrmekTuBHI  OyniBenbHI  Marepiaid Ta MeTaleBi KOHCTPYKILI if
GararomoBepxoBux crniopyn», «[Ipo6aemn HamifHOCTI Ta JOBrOBIYHOCTI KOHCTPYKIIiif Ta BHpoGiBy,
«ITpobneMu peKOHCTPYKIii S-TUIOBEPXOBUX OyAHMHKIB, 30ynoBanux B 1960 — 70 pp.», «CydacHi Ta
NepCHEKTHBHI KOHCTPYKIT CKIIaJACHKHUX MPUMILIEHb Ta MAaTepiaiy JUIS HUXY.

KommerenTHocTi. 31aTHICTh KPUTHYHOTO aHAT3y Ta NPOTHO3yBaHHS XapaKTEPUCTHK HOBHX
Ta iCHyIOYMX MaTepialliB, MapaMeTpiB MPOLECIB IX OTPUMAHHS Ta 0GPOOKH; 3[aTHICTH 3aCTOCOBYBATH
Cy4YacHi METONM i METOAMKH EKCIEPHMEHTY Y JabOpaTOpHHX Ta BHPOOHMYHMX yMOBaxX, yMiHHS
po6OTH i3 TOCHTiITHAIBKAM Ta BUNPOOYBAJTBHAM YCTATKyBaHHAM Ul BHpILIEHHS 3aBJaHb B ramysi
MaTepiao3HaBCTBa; 3HAHHS OCHOBHHX I'PYII MaTepialiB Ta 31aTHICTE 0GIPYHTOBAHO 3/iliCHIOBATH iX
BUOIp U KOHKPETHHX YMOB eKCIUTyaTauii; 34aTHICTh ONIHIOBATH TEXHiKO-€KOHOMidHY
€(eKTHBHICTL JOCTi/DKEHb, TEXHOJOTIYHUX IMPOIECIB Ta IHHOBAIIMHUX PO3pO6OK 3 ypaxyBaHHIM
HEBH3HAYECHOCTI yMOB i BUMOT; 3HAHH: OCHOB JJOCIIHHIBKHX POOIT, cTaHaapTH3anii, ceprudikarii i
akpeauTauii MarepianiB Ta BHPOOiB; PO3yMiHHS OGOB’SI3KOBOCTI NOTpUMaHHs NpodeciiHux i
eTHYHHUX CTaHIAPTIB; 3JATHICTh IUIAHYBAaTH i BHKOHYBAaTH IOCIIDKEHHs, OOPOGIATH pe3ylbTaTH
CKCIIEPUMEHTY 3 BHKOPHCTAaHHAM CyYacHHMX iHGOpMamifHMX TEXHOJIOTiH, IIPOrpamMHOro
3a0e3MeueH s, iHTepIPETYBaTH Pe3yIbTaTH HATYPHUX 260 MOJIETBHUX EKCIIEPHMEHTIB.

3anyiaHoBaHi pe3y/IbTATH HABYAHHA. Y pe3yJbTaTi BUBYEHHS HABYAIBHOI JIUCHUILTIHH
CTyJI€HT IIOBHHEH:

1. BonoziTy 10riKo0 Ta METO0JIOTiF0 HAYKOBOTO Mi3HAHHS.

2. YMiTu BUABIATH, POPMYIIOBATH i BUpILIyBaTH MaTepialo3HaByi po6eMH i 3axadi;
PO3YMITH BaXJIUBICTh HETEXHIYHUX (CYCIILCTBO, 3[J0POB'sl, 0XOPOHA HABKOJMIIHBOTO
CepelIoBUINA, EKOHOMIKa) 0OMEKEHb.

3. PosymiTH Ta 3aCTOCOBYBATH NPHHIHIIA CHCTEMHOTO aHANI3Y, IPHYHHHO-HACIi TKOBHX
3B’S3KiB MiXK 3HAYyIUMH (paKTOpPaMHU Ta HAyKOBHMH i TEXHIYHUMM PilIEHHAMH, 110
NPUAMAIOTECS NIPH PO3B’A3aHHI CKJIAHUX MaTePialo3HABUMX 3a1a4.

4. BHUKOpPHCTOBYBATH €KCIIEPHMEHTAIbHI METOMM JOCIIKEHHS CTPYKTYPHHX, (Bi3HKO-
MEXaHIYHHX, eTeKTPOGbi3HYHUX, MATHITHUX, ONTHYHMX i TEXHOIOTIYHUX BIACTHBOCTEH
Marepiais.

5. YMiti po3paxoByBaTH €KOHOMIUHY e)eKTHBHICTH BUPOGHHULITBA MATEPiaiB Ta BUPOGIB.
6. VYMmiTi 06rpyHTOBaHO NPU3HAYATH IIOKA3HUKH AKOCTI MaTepiajiB Ta BUPOOiB.
7. VMiTH 3aCTOCOBYBAaTH BUMOTH BITYM3HSHHX TA MiXKHAPOJIHUX HOPMATHBHHX JOKYMEHTIB

o0 $popMyITIOBaHHS Ta PO3B'I3aHHS HAyKOBUX Ta HAYKOBO-TEXHIYHHUX 3a1a4 PO3POOKH,
BUTOTOBJICHHSI, BUIPOOYBaHHs, cepTHQiKallii, yTuiizanii Marepialis, CTBOPEHHS Ta
3aCTOCYBaHHs €(EKTHBHHX TEXHOJIOTiit BUTOTOBJICHHS BUPOOIB.



8. JleMoHcTpyBaTH OO0i3HaHICTP Ta TMPAKTAYHI HABHYKA B Taly3i TEXHOJOTIYHOrO
3a0e3MeYeHHs BUTOTOBJIEHHS MaTepiaiiB Ta BAPOOIB 3 HHX.

MeTtoau HaBUAHHSA:

1. Meromu opraHi3auii i 3aifiCHEHHS HaBYAIBHO-MI3HABAJIBHOI isUIBHOCTI (IIOSCHEHHS,
po3MoBiIp, ekuis, Gecina, poboTa 3 miAPYYHAKOM; AEMOHCTPYBAHHS, CAMOCTIHHE CIIOCTEPEKEHHS,
nabopaTopHi poOOTH);

2. Meroau cTHMYIIOBaHHS HaBYAIbHOI MisNIBHOCTI (HaBYaJbHA MUCKYCis, 3a0e3nedeHHs
yCIiXy B HaBYaHHi, CTBOPEHHs CHTYyalil iHTepecy y mpoleci BHUKJIAJEHHS, CTBOPEHHS CHTYallil
HOBH3HH, OIIOpAa Ha >KUTTEBUH NTOCBIJl CTYIEHTA; CTUMYJIIOBAHHSA OOOB'SA3KY i BiAMOBiZaIbLHOCTI B
HaBYaHHI).

®opMH HABYAHHSA: 1HIUBIyaJIbHI, IPYIIOBI, POHTAIBHI, KOJIEKTHBHI.

4. CTPYKTYPA (TEMATUYHUM IIAH) JUCHHUIIITHA

KinpKicTh rOIUH, Y TOMY YHCT

yevoro | n | m [ ma6 | cfp
3microBuii moayan 1. IIpo6nemu smiynenna mamepianie ona mpy6onpoeodis,
pesepsyapie ma nidsuuieHHA ix HadiliHocmi

Bcmyn. Bumorun 10 KOMIUIEKCY BJIACTHBOCTEM
craieii s TpyOONpOBOAIB Ta pe3epByapiB.
Bumoru no TexHosorii BUPOOHHIITBA CTaled s
TpyOONpOBOIiB Ta pe3epByapiB.
Mexanizmu 3mMiyHeHHA HU3bKOBY21eyesUx cmaneli
6 HopManizoéanomy cmani. TBEpIOPO3UYHHEHHE
3MminHeHHs. KapGinne 3minuenHs. KapGowitpumne
3MII[HEHHSI
Konmponvosana npoxkamka HuszbKosy2neyesux
cmaneil. BIUTMB JIETYIOUNX €IEMEHTIB Ha CTPYKTYPY
CTajli MicIs KOHTPOJIBOBAHOI IMPOKATKH. Brus
yYMOB nedopmanii Ha BJIaCTHBOCTI
HU3BKOBYIJIENEBUX cTayiell. BB momimmok Ha Ha
BJIACTUBOCTI HU3BKOBYTJIEIIEBHUX CTaJIEH
Bucoxkomiyni  mikponezoeani  Huzbkosyz2neyesi
cmani, Ctam 3 moni6aeHom. Craii MikpoJieroBasi 10 4 - - 6
OGopoM.
Texnonozia eupobHuymea cmani ona
KOHMPO1b06aAHOF RPpOKamKu. Bumnnagka.
[To3amiyna 06pobxa. Po3nuBanus CTa.
KonTponmboBaHa TmpokaTka Ha TOBCTOJHCTOBHX
CTaHax. KonTponsoBana IIpOKaTKa Ha
HIMPOKONOJIOCHUX CTaHaX.
3sapiosanicme cmaneii 01  KOHMPONbOBAHOT
npokamku. BInMB JleryBaHHS Ta MIKpOJIEryBaHHs
Ha 3BapIOBaHICTh HU3BKOBYIJICIIEBHX  CTalel. 16 4 - - 12
BracTuBoCTi 3BapHOi Ta KOJO 3BApHOI 30HH
HU3bKOBYTJICIIEBUX CTAJICH.
Pa3om 3a 3micToBUM MoayJiem 1 90 30 | 14 - 46
Ycboro rogun 90 30 | 14 - 46

Hasga 3MicTOBHUX MOMIYIIB i TeM

20 6 6 - 8

18 6 4 - 8

16 6 4 - 6

10 4 - - 6
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5. JIEKIMHUI KYPC

1. Crpyxtypa nehopMOBaHHX METAIIB.
2. VcraTtKyBaHHS TPOKATHUX CTaHiB,

Bumn TepmoMexaHiduHOTO
3MIIHEHHS CTaJIE.

Ne Tema 3aHATH Kinbkicts
3aH. TOJIUH
1-3 | Berym. 6
4-6 Mex'leisMn 3Mil[HEHHS HH3bKOBYTJICHIEBHX CTaJlell B HOPMali30BAHOMY

CTaHi.

7-9 | KonTponsoBaHa MpOKaTKa HU3KOBYTJIEHEBUX CTaJIEH. 6
10,11 | BucokoMilHi MiKpoJieroBaHi HU3bKOBYIJIELEB] CTAII. 4
12,13 | TexHounoris BUpOOHUIITBA CTaJIi Ui KOHTPOJILOBAHOI IIPOKATKH. 4
14,15 | 3BaproBaHiCTb cTayNei Uit KOHTPOJIHOBAHOI IIPOKATKH. 4

6. TEMU ITPAKTUYHUX 3AHATH

Ne Tema 3anaTh Kinekicts

3aH. TOAUH
Bu3HayeHHA  oNTUManbHOI  CHCTEMHM  JIETYBaHHS  CTali  JUId

1-3 | TpyOonpoBoziB Ta pe3epByapiB B 3aleXHOCTI BiJ HeOOXimZHOroO 6
KOMILIEKCY BIaCTHBOCTEH.
BusnayeHHs ONTHMaNbHOI TEXHOJOTIT KOHTPOJIHOBAHOI MPOKATKH CTai

4,5 | nns TpyOGompoBOmiB Ta pe3epByapiB B 3aJIEXHOCTI BiJ HEOOXiTHOTO 4
KOMIIEKCY BJIACTUBOCTEH.

6,7 | Ouinka 3BapioBaHOCTI CTaJIi Il KOHTPOJILOBAHOI IIPOKATKH. 4

7. TEMHU JIABOPATOPHUX 3AHSATH
Ne Tema 3anaTh KinbkicTp
3aH. TOIMH
HapuayipHmii ian He nependavae
8. CAMOCTIIHHA POBOTA
Ne n/n Bun po6otu / Hazea Temu KinpkicTh
TOMH
IiITOTOBKA JI0 ayAUTOPHHX 3aHATh 20
I ITOTOBKA JI0 KOHTPOJILHUX 3aXO0/iB 6
OIPaLOBaHHs PO3JLTIB IIPOrPaMH, SKi HEe BUKIAJAIOTHCS HA JIEKITISX: 20

9. METOJIH KOHTPOJIIO

‘TInceMOBHH, yCHHI, CAMOKOHTPOJIB i CAMOOIIIHKA.

10. IIOPSIIOK TA KPUTEPII OIITHIOBAHHSI

3microBuii moxyan 1. IIpobnemu 3miynenna mamepianie 0na mpybonpoeodis, pesepeyapie ma

nioeuuyeHHA ix HadiliHocmi

Maxcumanbha ouinka 3a 3micToBuit Momyns — 100 Gami. OuiHka IOTOYHOrO KOHTPOIIO
CKJIQJIAETHCA 13:

IPUCYTHOCTI CTYJIEHTA Ha JIEKIiAX — MaKCUMAaJIbHa KijbKicTh — 30 Gais;
- [PaKTH4Hi poOOTH — MaKCHMaJIbHA KiJIbKICTh — 22 6aiu;




- KOHTpOJIBHOI poO0TH 3a TeMaMu 1-6 (MakCHMallbHa KiJIBKICTB OaiiB 48).

IIpucymnocmi cmyoenma na nexyisx — 2 6anu 3a JIEKUilo, SKIO CTYASHT He OyB mpuCyTHIM 0
OaiB.

IIpaxmuuni pobomu. MakcuMainbHa KiTbKiCTh 6amiB — 22. 3araipHa KiIbKiCTh IPAKTHYHAX — 3.
3a npaktrani po6otu Nel Ta Ne2 HapaxoBytoTs 8 GaiiB, 3a mpakTuuHe 3aHATTS No3 HapaxoBYIOTh 6
OaiB.

3a npaktHyHi pobot Nel Ta Ne2 HapaxoBylOTh:

- CTYNEHT TIOBHICTIO PpO3KpMB TeMy 3aHSATTS, HAJaB [paBHIbHI TEOPETHYHI
TIIyMa4YeHHs! OTPUMAHUM PO3paxyHKOBUM JaHUM — 8 GaliB;

- CTyJEHT pPO3KPMB TEMYy 3aHATTS, ale y po3paxyHKaX IOMYINEHI HeIpaBHIIbHI
OOTpyHTYBaHHS OTPHMAaHHUX PO3PAXYHKOBMX JaHUX — 7-5 GaiB;

- CTyJIEHT HE BUKOHAB PO3PaXyHKH BiMIOBIIHO O TEMH MPAKTHYHOIO 3aHATTS, Al
HaBiB y BiNOBi/i HEOOXiqHi U1 po3paxyHKiB GOpPMyYIH Ta KOHIEMii — 4-16a;

- 3a IIOBHY BiJICYTHICTb BiAmoBizi — 0 Gais.

3a npakTu4Hy po6oTy Ne3 HapaxoByIOTh:

- CTYJIEHT TIOBHICTIO pPO3KPHB TeMy 3aHSATTs, HAJaB MPABHUJIBHI TEOPETHYHI
TIIyMa4YeHHs! OTPUMAHUM PO3PaxXyHKOBUM JaHUM — 6 OaliB;

- CTYACHT DO3KPHB TEMY 3aHATTA, al€ y poO3paxyHKax MOMYyIIEHi HelpaBHIbHI
OOrpyHTYBaHHS OTPUMaHHUX PO3PaxXYHKOBHX JaHHUX —5-3 Gaiy;

- CTyII€HT HE BUKOHAB PO3PaXyHKH BiIOBITHO J0 TEMH IIPAKTHYHOIO 3aHATTS, aJle
HaBiB y BiANOBizi HEOOXiqHI Ui po3paxyHKiB GOPMyJIH Ta KOHIEMNii — 2-16a;

- 3a IOBHY BiJICYTHICTH BiqnoBiai — 0 Gais.

Konmponena poboma cKnagaeTbcs 3 TPbOX DIBHOBOXHHX MHTAHB TEOPETHYHOIO KypCy.
MaxkcumanbHa KinbKicTh OalliB 3a KoXXHe muTaHHsS — 16 GaniB. Ha Ko)XKHe NHUTaHHA MOTOYHOTO
KOHTPOJIIO HAPAXOBYIOTh:

- CTy[AE€HT MOBHICTIO PpO3KPUB CyThb IIMTaHHS, HaJaB IMPABAIBHI TEOPETHUYHI
TIyMa4yeHHs mporecaM Ta edekram — 16 Gais;
- cxeMd Ta (OpMyIHM MarOTh He INPUHIMIIOBI OMHIIKH, BiJICYTHS HeoOXigHa
JeTaji3alis BigmoBiJHHX KOHIENLIH - 15-9 Oanis;
- CTYINEHT PpO3KPHB CyThb IIMTaHHs, aj€ Yy BIANOBiAI JOMyLIEHI HENpaBHJIbHI
TJIIyMa4deHHs SIBHII Ta BiAMOBiJHUX MpoOIeCiB -8- 4 Ganu;
- CTYJIEHT He IOBHICTIO PO3KPHB CyTh IIUTAHHS, y BIAMOBIi HOMyIneHi rpy6i MOMUIKH
(dbopMynH MaroTh NMPHHIMIIOBI HEY3TOMKEHOCTI, BiANOBiAL He OGIPYHTOBAHO Ha
HAJIKHOMY piBHi) - 3-1 Oau;
- 3a MOBHY BIACYTHICTb BimoBiai - 0 Gais.
IlizcymkoBa omiHKa 3 JUCHMIUIIHH BH3HAYAETBCA K cymMa OaiB 3a KOXKEH BHJ IIOTOYHOTO
KOHTPOJIIO 3MiCTOBOTO MOIYJIO 1.
Iopsimox 3apaxyBaHHS NPOMYIIEHNX 3aHATD: 3aXUCT pedepaTy 3a TEMOIO IPOIYIIEHOTO 3aHATTS
3 JIEKIIHHOro Kypcy abo BiINpamioBaHHs MPOIYIIEHOrO MPAKTHYHOrO 3aHATTS IIUIIXOM BHKOHAHHS
BiJMOBIJHOTO PO3paxyHKOBOTO 3aBAAHHS 3TiIHO 3 TEMATHKOK IPAKTHYHOTO 3aHATTHL.

11. PEKOMEHJIOBAHA JIITEPATYPA

OcHoBHa

1. Merawiosenenue u TepMudeckas o6padoTka cranu. Crpas. u3x. - 3-€., nepepeb. u gom. B
3-x 1. T. Ill Tepmuueckast o6pabotka Metayonpoaykuuu/Ilox pen. Bepamreitna M.JL.,
Paxmranra A.I'. M: Meramutyprus, 1983. 216 c.

2. Cranb Ui MarucTpaibHBIX TpyOorpoBoaos. 0.W. Matpocos, I.A. JIutBunenko, C.A.
I'onoBanenko// Merayutyprus, Mocksa 1989, 288 c.

3. AK.T'puropses, I'.E. Komxacupos - TepMoMexaHHYECKOE yIPOIHEHHE CTATH B
3aroTOBHUTEJILHOM NPOU3BOACTBE, JI: Mammuoctpoenue, 1985, 143 ¢
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. AK. I'puropses, I'.E. Komxacnupos - TepmoMexaHudeckoe YIIpOYHEHHE CTATH B
3ar0TOBUTEILHOM IPOHU3BOJICTBE, JI: MammuHocTpoenue, 1985, 143 ¢

. ©. Xaiicrepkamnd, K. Xynka, }0.1. Marpocos, }0.JI. Moposos, JI.W. D¢pon, B.U.
Cronspos, O.H. Yeckas. Huobuiiconepixaniue Hu3KoIerupoBanHblit cram. M: «CIT
Urepmer Umxunupunry, 1999. 94 c.

. I'opemik C. C., lob6arkun C. B., Kanytkuna JI. Pekpucransanis METAIIOB U CILTABOB.
M.: 2005

. Recrystallization and Related Annealing Phenomena, 2nd Edition from Anthony Rollett, F
Humphreys, Gregory S. Rohrer, M. Hatherly.

. BiusHue pexuMoB KOHTPOIMPYEMOIi IPOKATKH HA CTPYKTYPY M CBOMCTBa
HHU3KOYTJIEPOIUCTON MUKPO JierupoBanHoi cramu 10I'2DF6 / B.U. Bonsmakos,
I.JI.Cyxommnun, JI.B.Jlayxus u ap. // CTpoutens CTBO, MaTepHaloBeICHHE,
mamuHocTpoeHue: C6. Hayd. TpynoB. Bem. 48 u. 1. - JTusck.: [ITACA, 2009. - C. 237242.

. OcobennocTu (OpMHPOBAHUS MEPIUTHOM MOJIOC YATOCTH B TOJICTOIUCTOBOM cranmu 10I'2dB
/ Bonb maxoB B.W., Bopo6ses I''M., Trorepes U.A., Xomen ko 10.11. // Merano3sascTBo Ta
TepM. O6pobka OcoGEHHOCTH CTPYKTYpOOOpa30BaHKs BHICOKOIPOYHBIX CTPOMTENBHBIX
cranei ... 121 meraniB: Haykos. ta indopm. Bron. ITIJTABraA. JTa Bebk. -2005, Nel. - C. 110

JonomixkHa

. KauectBo Tosncroro nucra kareropun X60 u3 cra Jin, MUKpOJIErHpoBaHHOM BaHagueM / JLA.
Cwmup HoB, b.3. Benenskuii, C.K. Hocos, B.A. Poaym xuH u ap. // Ctansb. - 2004. - Ne2. -
C. 4447.

. O TeMnepaTypHO# 3aBHCHMOCTH CTENICHH YyBCTBH TEIBHOCTH CTAJIEH K KOHTPOIMPYEMOM
IPOKATKE K THUIYy KOHIIEHTPATOPOB HANIPSHKEHHUH NPU JUHAMH YeCKHX McnbTanuii / B.I1.
l'opbarenko, B.M. Jlo poxun, B.B. Bypxoseuxkuii, B.I'. Koapes, B.B. I'op 6atenko // B k.
Haykosi mpani JIoHenbkoro Ha IiOHAJIBHOTO TeXHiYHOTO yHiBepcuteTy. Cepist "Me
tawnypris". Bum. 102. - Jorensk: JJHTVY, 2005. - C. 168177.

. Marpocos 10.1., Hocouernko A.O., 'anomenko 1.B., Bononapckuii B.B. KauectBeHHBIE
XapakTe pucTHKH ManonepauTHoi cramu 08I'1b ams razo npoBoaHBIX TpyO 60JIBIIOrO
auamerpa // Ctans. - 2002.- Ne12.- C. 5559.

. Develoment of Indastrial Prodaction of Ultrafine Grained Steel in Tandem Hot Strip Mill /
Kurahashi R., Hakamura K., Morimoto T. / La Revue de MetallurgieCIT. 2005. 102. Ne4. -
P. 271283.
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