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[TOACHIOBAIJIBHA 3AITNCKA

TexHonoriss KOHCTPYKIIHHMX MaTtepiamiB - ogHa 3 0a30BUX AMCLHUILIIH, IO
Bijlirpae HailBaxJIMBIIy POJb Y HirOTOBI CTYAEHTIB MamMHOOYyAiBHOTO mpodimo. Ii
OCHOBHA METa - Ha/IaTh CUCTEMY 3HaHb 1 BMiHb, 1110 3a0e3Meuye 3arajibHy TEXHOJIOTTYHY
MIJTOTOBKY CTyJeHTiB. OnepskaHi 3HaHHS HEOOXiJHI1 JJIs BUBYEHHS TaKUX JUCIUILUIIH
criemiabHOrO  Kypey, sk "Cranku, wMarepianu 1 1HCTpyMeHTH", "TexHosoris
MamrHOOyayBaHHA" Ta 1H. KpimM TOro, y HOBUX €KOHOMIYHUX YMOBaxX po3poOKa HOBHX
KOHCTPYKIIIHHUX MaTepiajiB, iX €KOHOMIS 1 pallloHaJlbHe BUKOPUCTAaHHsS HaOyBarOTh
0COOJIMBOTO 3HAYEHHS. Y pe3yJbTaTl BUBUCHHS AUCIMIUIIHUA CTYI€HTH MOBUHHI:

3HaTH OCHOBHI BIOMOCTI MpO cHocodbu ojepxaHHsI 1 OOpoOKH MeTarniB,
IIacTMac, ACPEeBUHU Ta IHIIMX KOHCTPYKLIMHMX MaTepialliB, MEXaHI4HI BJIACTUBOCTI i
MEXaHIYHI XapakTepUCTUKHA MaTepiamiB, iX Makpo- 1 MIKpoOymoBy. cdepu
3aCTOCYBaHHS, Oy/IOBY BHUIPOOYBAJIBHOTO OO0JIAHAHHS Ta MOTO MOYKJIMBOCTI; OCHOBHI
HaNpSMKH HAyKOBO-TEXHIYHOTO MPOTPECY y I raiy3i; MOXIMBOCTI pO3pOOKH HOBHUX
MaTepianiB 3a 3aIaHUMH BIACTHBOCTSIMU;

BMITH TIpaIfoBaTd 3 J1a0OpaTOpHUM OOJagHAHHSIM (TBEpAOMipamMHu, MeTajo-
rpadiyHUM MIKPOCKOIIOM, PO3PMBHUMH MAalllMHaMHU, MYyQeIbHHUMHU Ie4yaMH Ta 1H.);
BU3HAYaTU BHYTPIIIHIO OyJIOBY METaJiB 1 CIUIaBiB, PEKOMEHYBaTH HEOOXIJIHI PEKUMHU
TEPMO- Ta 1HIIUX BUAIB OOpOOKM CTaji Ta 4aByHY; MiJOMpaTH MapKd MaTepiaiiB IJis
pI3HUX JeTajel 1 IHCTPYMEHTIB; MPaBUILHO BUOMPATH METO/] OJICp>KaHHS 3ar0TOBOK, X
po3mipu 1 ¢hopMy; CaMOCTIMHO TOIOBHIOBATH CBOi 3HAHHSA Y Taly3l KOHCTPYKIIIHHUX
MaTepialiB; OpIEHTyBAaTHCS y HOBIM iH(opmaiii: OaYUTH MEPCHEKTUBY PO3BUTKY
OCHOBHUX Tally3el MPOMHCIOBOCTI, 1[0 XapaKTepHi Ui paiioHy 1 obsacti. HapuanbHo-
mertoanunuii komriuieke 3 auctumuiian (HMKJ]) mictuth y coli 6arato ckiagoBuX:
JEeKIIHHI, MPaKTHYHI 1 J1abopaTopHi poOOTH, KOHTPOJBHI pobotu. ['apMmoniitHO y
IpOIIEC HaBYaHHS BIMCYETbCA CaMOCTIMHAa poOOTa CTYAEHTIB. 3aBJaHHS CaMOCTIHHOI
po0OTH —3aKpINUTH Ta MOTAMOWUTH 3HaHHS, HAOyTI CTyJEHTaMH Ha IHIIMX BHUAAX
3aHATh, HABYUTH OOWUpaTH MOTPIOHI CXEMHU DPILIEHHS, a TaKOoX 3J00yTH HaBHKHU
KOPUCTYBaHHS JOBIIKOBOIO JIITEPATYPOIO.

Y cBOili OUIBIIOCTI CTYACHTY IIPOTIOHYETHCS CAMOCTIHHO OIaHyBaTH
HaBYaJIbHUN Marepiai, SKUi € HEeBIJI'€MHOIO CKJIAJIOBOI0 YACTUHOIO SIKOICh TeMH abo
pO3ILTy, JOMOBHIOWYHK iX a00 PO3KpHBAIOYM SKUHCHh OIK MHUTaHb OUIBII JIETAJBHO.
Tob6T0, HEMae Marepiaiy, sskuii OyB OU BIJIIpBaHUM BiJl OCHOBHOI'O 3MICTY; II€ 3HAYHO
NOJIETIIY€E POOOTY CTY/IEHTA.

Cnin nonmatu, o Bci ckianoBi HMKJ]I moBuHHI Oy TyBaTHCh TAKUM YUHOM, 11100
CTYJEHT SIK HaJIeXKHE CIIPHUIIMaB MOCTABIICH] 3aBAaHHs. MaeTbcs HA yBa3i: HE Y BUTTISAI
3aCTUTIIMX TEOPETHYHUX ab0 pO3paxyHKOBHUX CXE€M, a Y KOHTEKCTI HOBaIliif
KOHCTPYKTOPCBHKUX PpillleHb. 3O0IIBIICHHS TMOTY)KHOCTEH MamMH 1 00JIaHaHHSA,
NiABUIICHHA MapaMeTpiB IMPOLECIiB: TUCKA, TEMIEPATypH, MIBUIKOCTEH TOIIO —€
xapaktepHumu it 6aratbox HanpsMmkiB HTIIL. [IIBunko 3HaiiTH nmoTpiOHI BiAOMOCTI, a
3HAYUTH IIBUJIKO 3HAUTH BIPHE PIINICHHS —BaXIIMBA SAKICHA PHCa CY4acHOTO 1H)XXEHepa.

Ha camocTiitny npopoOKy IpomoHyeThCS Taka ii MOCIiI0BHICTh

[Tepin 3a Bce 3HAWAITH B JIiTEpaTypi, 10 peKOMEHI0BaHa, MOTPIOHMI MaTepia i
YBAXXHO MOTO OMPALIOUTE;

Konu OCHOBHI TEOpETHYHI MOJIOKEHHS CTAaHYTh 3PO3yMLJi, - 3pO0ITh «IAKY»
KOHCTEKTY: 3aIUIelliTh TeMY, BKa3aHl y MOCIOHMKY MUTaHHS, a TaKOXX CKJIQJITh IUIaH
B1IMOBI1 ( OCTaHHIHN 32 HEOOX1THICTIO);

[IpuBeniTh y KOHCHEKT] YiTKy 1 KOHKPETHY BIJIOBIAb Ha MOCTaBJICHI MUTaHHS,



3po3yMilly BaM 1 BUKJIaJaueBi (11 LbOTO HE OOOB’A3KOBO MepenucyBatu maparpad 3
HiAPYyYHUKA);

O3nHaiiomTecs 3 KOHTPOJIHbHUMHU MMUTAHHSIMU 1 OIIHITH HAOYT1 3HAHHS; BIJMOBIII
Ha MUTAaHHS MOKHA JlaBaTH YCHO, MHChMOBO, a Kpallle, MPOBITHOIO JIHIEW y TEKCTI
KOHCMEKTY (TOOTO TmMoYaTH ONpalbOBYBaTH KOHTPOJIbHI MHTaHHA OJHO dYac 13
HaIMCaHHSIM KOHCIIEKTY).

3BepHITh yBary, I0 y IMOCIOHMKY HE MependavyaeTbesl SKMXOCh JO0JaTKOBUX
BKa31BOK JI0 KOXKHOT1 TeMH. Lle MosICHIOEThCS TUM, IO MaTepiaj, SKUH pO3rsaacThes,
HE € QYK€ CKJIagHuM 1 00’eMHUM, TOOTO, KOHTPOJILHI MUTAHHS AAI0Th 3MOTY HE TiIBKH
NEPEBIPUTH CBO1 3HAHHS, 4, 33 CYTTIO, JAIOTh MEBHY METOJWYHY HAIMPABICHICTH aHOT
poOoTH.

Koncnekr, skuili roTye CTYACHT, B YCTAaHOBJIEHHH TEPMIH 3/1a€ThCA Ha
nepeBipky. OmnparboBaHud Marepial BKIIOYAETHCI Yy THUTAHHS KOMIUIEKCHOT
KOHTPOJIBHOT pOOOTH, € CKJIaI0BOI0 YaCTHHOIO JTAOOPATOPHUX POOIT 1 eK3aMEHALIMHUX
0171€eTIB.



3MICT 3ABJIAHB 1151 CAMOCTIMHOI POBOTH

Tema BupoOHHLITBO UaByHY

[TutanHs 1151 caMOCTIHHOT poOOTH

[Ipsime (T103a TOMEHHE) O/IepKAHHS Ty04acToro 3aji3a
JUTEPATYPA: [2], cTop. 21.. .23

METO/JINYHI BKA3IBKU

HeoOxiaHO 3aKOHCHEKTYBaTH MEPENiK BUXITHUX MaTeplajiB JUisl BUPOOHHUIITBA
YaByHY 1 1X KOPOTKY XapaKTepUCTUKY ( 3adi3Hi pyau, (urocu, MmajauBo, BOTHETPUBKI
Marepiaiv). BUBYMTH OCHOBHI CHOCOOM TMIJATOTOBKHM 3aji3HUX pPyJ A0 IUIABKU:
30arayeHHs, IPOOJICHHS, MAarHITHI cemaparlisi, arjoMepariiis, ookatyBanHs. HeoOximHO
3aKOHCIIEKTYBAaTH XIMIUHI peaKIlii BITHOBJICHHS 3ajIi3a BXO/ TUIABKM 1 HACUUEHHS HOT0
ByrieneM. JlaliTe KOPOTKYy XapaKTepUCTUKY MPOMYKTaM TOMEHHOTO BHPOOHHMIITBA 1
rajry3sM iX BUKOPUCTAHHs: NepepoOH1 YaBYHHU, JTUBAPHI 4aBYHH, (HepocCIlIaBH, JOMEH1
rasu, niaku. HeoOXiIHO ysICHUTH, 11O CyYacHE JOMEHHE BUPOOHUIITBO SBISEThCA 0€3
BUX1JIHUM, BUBUUTH CIIOCIO MPSIMOTO BIIHOBJICHHS 3a1i3a 13 py/l 1 HAIPSIMKUTIEPCIIEKTHB
pPO3BUTKY BHpOOHMIITBa 4aByHy. Ilpm3HadenHs 3amizHoi ryOkum. IlepeBarn
BHEJIOMEHHOTO OJiep>kKaHHs TyO0dacToro 3aiiza. Cxema BHPOOHHUIITBA 3aJIi3HOI T'YOKH.

Crynens MeTani3ailii OKaTHIIIIB.
KoHTposbHI MUTaHHS

1. ¥V yomy nmossirae mpu3HayeHHs 3a113HOI TyOKu?
2. Slki mepeBaru BHEIOMEHHOTO OJIep KaHHS Ty0dacToro 3aiisza?
3. Sk Burisgae cxema BUPOOHUIITBA 3aJ113HOT TyOKU?

4. SIx BU3HAYAETHCS CTYMIHb MeTali3allii OKaTUIIIIB?



Tema BupoOnuurso cramni
[TutanHs 1151 caMOCTIHHOT poOOTH
[ToHsATTS TIpO CIiel] MeTamyprito
JUTEPATYPA: [2], crop. 37...38
METO/INYHI BKA3IBKU

BupoOuunrso crani. Cyrs mporecy mnepepoOku uaByHy B craib. CywacHi
crocobu BUPOOHUIITBA CTalli: KHCHEBO-KOHBEPTOPHUI, MApPTEHOBCHKH, TUIABKH CTaJICH B
enekrporneyax PoznuBanHs crani.

bynoBa cranpHOrO BHMIMBKA KHIUIAYOI Ta CHOKIWHOI crtami. Crocobu
MiABUIICHHS SKOCTI CTali, BaKyyMyBaHHS CTalli, EJEKTPOILJIAKOBUU TieperiaB,
BaKyyMHO-IyroBuii neperiasn. [Iporiec npsiMmoro oTpuMaHHs 3aji3a i3 pyau.

3aKOHCIIEKTYBAaTH PEaKIlii BUJAJICHHS 13 YaBYHY HAJIMIIKKA XIMIYHUX €JIEMEHTIB
B IIpoIlecl BHUPOOHHUIITBA CTaji, O3HAHOMTECh 3 TEXHOJIOTIE TPhOX CIOCOOIB
BUPOOHUIITBA, OPIBHANTE iX MepeBaru 1 HeJoMIKH. BukoHaiiTe cxeMaTH4He KpeCIeHHs
OyJ1I0BM BWJIMBKIB KUIUISIYOI 1 CIIOKIMHOT CTalIi, MOPIBHANTE NIepeBaru 1 HEJOIIKHA TPhOX
CroCco01B PO3JIMBAHHS CTaJll, CXeMY €JIEKTPOIIIAKOBOTO TIEPETIaBY.

OcHoBHa 0COONMBICTH YCIX BHAIB cmen Mertalnyprii. EnexkTtpouuiakoBuit

neperuiaB. Cxema eJleKTPOIIaKOBOTO NEPeIUIaBy.
KoHTponbHi nuTaHHSA

VY yomy noJisrae OCHOBHa OCOOJIMBICTD YCIX BUJIIB CIIEIl METATYPIii?
[Ilo Take eJeKTPOUIIaKOBUN MEPENIaB?

[IpuBeniTh cxemy eIeKTPOHHO-IIAKOBOTO MepeIuiaBy?

> » b=

Sk 10Bro mpaimrorTh JETall 13 CTall, 10 OJiep)KaHa OJHUM 3 CIIOCOOIB

Crel] MeTaIyprii?



Tema BupoOHHIITBO KOJBOPOBUX METAIB
[TutanHs 17151 cCaMOCTIHHOT poOOTH
BupoOHUIITBO TUTaHY Ta MarHio
JITEPATYPA: [1], crop. 174...184
METOAMYHI BKA3IBKU

Marsiif - MeTas 3 MIHIMAQJBHOI Cepe] KOHCTPYKIIMHUX METaliB T'YCTUHOIO -
1,74r/cM3. 'V 3B'sa3ky 3 Manow MINHICTIO (B JmTtomMy ctaHi 6, = 30MIla) i mamoro
KOPO31MHOIO0 CTIMKICTIO TEXHIYHO YUCTHM MarHid sK KOHCTPYKI[IMHUIN MaTepian He
BUKOPHUCTOBYIOTb.

MarnieBi cmmaBu Mmictath 10 10 % Al 2,5 % Mg, 3 % 2n. Inoni y crutaBu
BBOJISITh JI00ABKU 1IEPII0, KaaMi0, OCpHIIiI0, a OCTaHHIM YacoM - IMPKOHIN, TOpii,
HeouM. AJTFOMIHIHM 1 IIMHK MOJIMIIYIOTh MEXaHI4YH1 BJIACTUBOCTI, MapraHelhb IMiABUIILYE
KOPO31MHY CTIWKICTb, 1HII J00aBKH MOJPIOHIOIOTH 3€PHO, MiABUIIYIOTh IJIACTUYHICTH 1
TEIJIOCTIWKICTD CILIaBY.

3a Bmictom B 3emHii kopi (0,61 %) TuTaH 3aiimMae YeTBEpTE MicCIEe IICISA
aJIFOMIHIIO, 3aJi3a Ta MarHito. Bizomo 6mu3bko 60 mMiHepamiB TUTaHy, 3 HUX HaiO1ime
npoMuUcCiIOBe 3HaueHHA MatoTh eneMeHTiFeO-TiO,, pytun TiO,, chen (turanit) CaO-
Ti0,-Si0,.

BaxxnuBuM KepesioM 1UIbMEHITY € TUTAaHOMAarHeTUTORBI 3ajIi3HI PyA - CyMilli
i1bMeHiTy 3 MmarHetutoM Pe3041 yactkoBo 3 remarutom Fe,O3. Ilicas rpaBiTaiiiHoro 1
MarHiTHOro 300a4€HHS [IUX Py AICTal0Th KOHIEHTpAT 3 BMicToM 10 40 % TiO,, 50 %
OKCHIB 3ai3a To A0 §... 10 % iHIIuX OKCU/IIB.

Cxemu ozaep:kaHHs Martito 1 tTutany. OOnajHaHHA A7 BUPOOHMIITBA TUTAHY,
MmarHito. CrijiaBu Ha OCHOBI TUTaHY 1 MarHito.

KoHTpoJibHI UTaHHS

1. IlpuBeniTh COPOIIEHI CXEMH OJIepKaHHS MArHito 1 TUTAHY.

2. Slxe oOnamHaHHS AJ1 BUPOOHUIITBA TUTAHy BH 3HA€TE?

3. Slki XiMI4HI POIECH JIekKaTh B OCHOBI METaIyprii TUTaHY, MarHiro?
4. SlkuM 4MHOM OJIEPKYIOTh CIJIABU HA OCHOBI TUTAHY 1 MarHito?



Tema OcHOBHI BIacTUBOCTI 1 ciocoOM BUMTPOOYBAHHS METaIB
[TutanHs 1151 caMOCTIHHOT poOOTH
EnexkTpoHHO-30HI0B1 METO/IM aHAJIi3y METAIiB
JUTEPATYPA: [1], cTop. 20...23

METOAMNYHI BKA3IBKU

Merann Ta ixHi knacugikaris. OCHOBHI BJIACTUBOCTI METaliB: MEXaHIYHI,
¢b13uyH1, XIMIYH1, TEXHOJIOT14YHI, €KCIUTyaTallliH1, IX 3Ha4eHHs 1] Yac BUOOPY METasiB
JUIS BUTOTOBJICHHS 1HCTPYMEHTIB 1 JeTanei MamuH. MexaHiuHi BUNpoOyBaHHS: Ha
TBEPAICTb, yIapHY B’S3KICTh, PO3PHUB. YMOBHA Jiarpama Hampyr, XapaKTepUCTHKa
MIITHOCTI 1 TIJITACTUHYACTI, K1 BU3HAYAIOTh 3 i1 JIormoMorow. BunpobyBaHHs MeTalliB Ha
BTOMYy, KpuBa Bemrepa, BHU3HA4YCHHS TPAHUMIBUTPUBANOCTI. DIi3MKO-XIMIUHI 1
TEXHOJIOT1YHI METOJIM BUIIPOOYBaHHS KOHCTPYKIIIMHUX MaTepiaiB.

OCHOBHI METOJU €JEeKTPOHHO-30HJIOBUX, METOJIIB aHaji3zy MmeTaiiB. Cucremu,
Kl MICTSTh €JEKTPOINIO-30HA0BI yCTaHOBKH. @Di3uyHa CyTHICTH MeToniB. Cxema

30H/I0BO{ CUCTEMH.
KoHTponbHi nuTaHHsm

1. IlpuBeniTh OCHOBHI METONU E€IEKTPOHHO-30HIOBUX METOJMIB aHaJI3y
METAaIB.

2. SIki cucTeMH MICTUTH €JIEKTPOHHO-30HI0Ba yCTaHOBKA?

3. V yomy nonsrae ¢pi3udHa CyTHICTh BUJIAHUX METO/IIB?

4. TlpuBeniTh COPOUIEHY CXEMY 30H/I0BOI CUCTEMHU.



Tema Bbynosa i kpucrtamizaris MeTamiB. 3araiabHi BITOMOCTI 3 TEOPii CIUIaBiB
[TutanHs 1151 caMOCTIHHOT poOOTH
HledekTn y pealbHUX KpUCTaiax 1 iX BIUIMB HAa BJIACTUBOCTI METAJIIB
JIITEPATYPA: [2], cTop. 48...50

METO/INYHI BKA3IBKU

[lousatrs mpo amopdHy 1 KpUCTaliyHy OynoBy TBepaux Til. BractuBocti
130Tpomii. TumM KpUCTANIYHUX PEHITOK, iX MapaMeTpu SBHINA aJIOTPOMil 1
depomarnetusmy. Da3oBi mneperBopeHHs. JleQekTH, sIKI BHUHUKAIOTH Y pPEaTbHUX
kpucranax. Jledexri, ski BIUIMBAIOTH HA BIACTUBOCTI MeETaiB. AHI3OTPOIHICTH 1

CIaHICTh KPUCTAITIB.
KoHTponbHi nuTaHHSA

1. ki gedextr Oy/10BM BUHUKAIOTh y pealbHUX KpHUCTanax?
2. SIxi1 nedexTy BIUIMBAIOTh HA BIACTUBOCTI METaJIiB?
3. IIo Take aHI30TPOMHICTD 1 CHANHICTH KPUCTATIB?

4. Sk Halikpalie pyuHyIOTbCS KPUCTAIN?



Tema Jliarpamu ctaHy MoABIHHUX CIUIaBiB
[TutanHs 1151 caMOCTIHHOT poOOTH

Hiarpamu ctany cruiaBiB HI Tumy, a Takox THX, 110 3a3HAIOTh NEPETBOPEHDb Y

TBEPAOMY CTaH1
JIITEPATYPA: [4], crop. 154... 159
METO/JNYHI BKA3IBKI

[ToHsTTS Wpo niarpamMu CTaHy, iX OpaKTUYHE 1 NOpUHIUN 1o0ynoBu. Tumnu
Jiarpam cTaHy Ui BUMAJAKIB YTBOPEHHS KOMIIOHEHTaMU MEXaHIYHOI CyMIIIIi, TBEPAOTO
PO3YHMHY Ta XIMIYHOTO 00’ €THAHHSI.

3B’S30K MiX BJIACTUBOCTSAMH CIUIaBIB 1 THUIaMH JiarpaMu crany. Jliarpama
ctany cruiasiB II Tumy; 11 Tumy.

Yotupu TUNM [AiarpaM CTaHy, BKa3aTH CTPYKTYpU IO AUIBHMISIM Jiarpam,
BUKPECIUTH JlarpaMyd XIMIYHUH CKJIaJ - MEXaHI4Hl BJIACTHBICTh. llepuTekTHUHE

nepeTBOpeHHs. BropsiikoBaHi 1 HEBIOPAIKOBaH1 TBEP/Il PO3UMHHU.
KonTpombHi nuTaHHs

1. Yum niarpama HI tuny BinpizHserscs Big niarpamu 11 tumy?
2. IIlo Take NepUTEKTUYHE TEPETBOPEHHS?
3. Y YoMy noJjsirae 3MiHHA PO3YMHHICTH (Y TBEPJOMY CTaH1)?

4. Yum BiApI3HAIOTHCS BIOPSAKOBAHI 1 HEBIOPSIIKOBAaHI TBEPAl PO3UUHU?



Tema Jliarpama ctaHy 3ai1i30-ByTJICIIb
[TutanHs 17151 cCaMOCTIHHOT poOOTH
Bruus neryrounx eaeMeHTiB Ha mojiiMopdi3m 3aii3a
JITEPATYPA: [4], ctop. 211...215
METO/INYHI BKA3IBKU

AnoTpornHi TmepeTBopeHHs y 3aiizi. CTPYKTYpHI CKJIaJIOB1 3alli30BYTJICIIEBUX
cruiaBiB: (Geput, aycTeHiT, rpadir, mepmt i1 meneOyput. [iarpama crtaHy 3aii30-
nemeHTuT. llepBuHHa 1 BTOpMHHA Kpucrtamizamis. Knacudikaiis 3ami30ByrieneBux
CIUIaBIB: CTaNlI-€BTEKTOiMi, JO- 1 3a€BTEKTOiNMHI; OUIl YaByHW - €BTEKTUYHI, JO- 1
3aeBTekTHuHI. [100yZ0Ba KpHUBHX OXOJIOM)KEHHS 1 HAarpiBaHHs; NEPETBOPEHHS, SKi
B1IOYBaIOTHCSl y CTPYKTypl cTajed 1 4aByHIB. BIIMB Ha TOYKM JlarpamMu JIETYHOUHX
enemMeHTiB. [loHATTS npo Aiarpamy ctany 3amizorpadir.

CrpykTypu ctajei 1 017IuX 4aByHiB I10 Jiarpami CTaHy 3aJ1i30-BYyTJICllb.

[lepeTBOpeHHs B CTPYKTypax CTajeil 1 4aByHIB IIPU HArpiBaHHI 1 OXOJIOKCHHI.
[ToOymoBa KpUBHX OXOJIOKEHHS 1 HATpiBaHHSI.

XapakTepucCTUKN I1'TA CKJIAJOBUX CTPYKTYp 3aTi30BYTJIEIEBUX CIUIABIB,
BUKpPECIUTH y MacmTabl jiarpamy CTaHy 3alli30-ByrJjellb, BHKPECIUTH CXEMHU
MIKPOCTPYKTYp CTaJIeH 1 4aBYHIB, MiATOTOBUTH OJaHKH Il BAKOHAHHS J1a0OpaTOPHOI 1
PAaKTHYHOT pOOOTH.

JIB1 I'pyIu JEryro4nx eJEeMEHTIB 3a BIJIMBOM Ha KPUTHUYHI TOYKHU y cuctemi Fe-
C.

KoHTponbHi nuTaHHSA

1. Ha saxi nBi rpynu TOAUISIOTHCS JIETYIOUM €JIEMEHTH 3a BIUIMBOM Ha
KpUTH4HI ToukH y cucteMi Fe-C?

2. Yu MOXKJIMBO ICHYBaHHS ayCTEHITHUX 1 ()EPUTHUX CTajeH MpH KIMHATHIN
Temneparypi?

3. Yu 3MIHIOIOTHCS JIeTyrouH eeMeHTH Touku 8 1 E Ha miarpami Fe-Fe;-C?



Tema Ximiko-TepmiuHa 00poOKa MeTasiB
[TutanHs 1151 caMOCTIHHOT poOOTH
Hudysiiina MeTamizamis
JUTEPATYPA: [1], ctop. 130... 133
METO/INYHI BKA3IBKU

Ximiko-TepmiuHa 00poOka meraniB. CyTHICTh 1 IPU3HAYEHHS XIMIKO-TEPMIYHOI
00poOku. Ilpomecu, siki BiAOYBalOTHCS MPU XIMIKO-TEPMIYHINA 0O0poOIi: aacopOIris,
mucoriaris, nudysis. Buam ximiko-TepmiuHOi OOpOOKH: IIEMEHTAIlis, a30TyBaHHS,
nianyBaHHs. [{udysiitHa Metamizaris.

XapaKTEePUCTUKU CTPYKTYp MICIAS TEPMOOOPOOKH: MEpiT, COpOIT, TPOCTHT,
MapTEHCHUT, CYTHICTh 1 MPU3HAYEHHS BHUIIB TEPMOOOPOOKH: BiIMATIOBAHHS, 3aIlaliKH,
BIJIMMYCKH, HOpMaJTi3allii, CyTHICTb 1 MPU3HAYEHHS BUIIB XIMIKO-TEPMIYHOT OOPOOKH.

CyTHIiCcTb, Ipu3HaUeHHS 1 ocHOBHI nporiecn XTO. IlemenTaris, a3oTyBaHHSA 1
nianyBaHHs ctaneil. J{udysiiina Metamizamis: XpoMyBaHHs, alliTyBaHHs, CUTILlyBaHHS Ta

1HIIT BJIACTUBOCTI, SIK1 JIOCATAIOTHCA 3a JOTIOMOTOO IIUX MPOIIECIB.
KoHTponbHi nuTaHHsm

1. Illo Ha3zuBarOTh MUPy31HHOIO METATI3AIIEI0?
2. Sk BimOyBaeThcs 1eH mporiec?
3. IlpuBeniTh cxeMu XpOMyBaHHS, AJIITyBaHHS Ta 1HIITUX.

4. SIxi1 BnacTMBOCTI HaOyBalOTh CTaJl Michs Audy31iHOT MeTami3arii?



Tema TepmomexaniuHa oOpoOka
[TutanHs 115 caMOCTIHHOT poOoTH
TepmoximiuHa 0OpoOKa
JUTEPATYPA: [4], cTop. 268...270
METO/INYHI BKA3IBKU

OcHOBHI  MOJOXEHHS  Teopli  TepMOOOpOOKM,  Kiacudikailis  BHJIB
TEpMOOOPOOKH. AYCTEHITHI IMEPETBOPECHHS B CTAJIAX, YTBOPEHHS IEPIUTY, COPOITH TY,
TPOCTUTY 1 MAPTEHCUTY.

XapakTepucTuKa OCHOBHHMX BHJIIB 1 TepMOOOpOoOKHU. TepMOKIHETHYHI JllarpaMu
NepeTBOPEHHs aycTeHITy. BimkumaHHs ctani 1 ¥oro pizHoBuaHOCTI. Hopmamizariis i
rapTyBaHHS CTaJi.

BHyTpimHi HanpyKeHHS TpU 3aKaJlOBaHHI CTalieid, 3aBajouyHi iH(opmariii,
pI3HOBUIHOCTI  rapTyBaHHA. OXOJO/KEHHS TIpU  TepMIuHIM  0o0poOii, BUIU
OXOJIO/IKEHHS CEPEIOBHILI.

[TpokatoBaHHICTh 1 3arapTOBaHICTh CTajei, 3B'I30K MK MPOKATIOBAHHICTIO 1
KPUCTAJIIYHOIO IIBHUIKICTIO TapTyBaHHA. TepMmoximiuHa o00poOka. Bumanku, komu
npoBosaTh TMO. Bucoka mirHicTs micis TMO.

[1] cTop. 132-134.
KoHTponbHi nuTaHHSA

[Ilo Ha3uBarOTh TepMOXIMIUHOKO 00poOKoro (TMO)?
VY axux BUMajakax i i ssKux crajged mpoBoasate TMO?

Yum BTMO Binpizuserscs Big HTMO?

> » b=

UuM MOSCHUTH BUCOKY MIIHICTh CTadl (3 MOE€IHAHHSAM MPAKTUYHOCTI 1

B’s13K0CTi) miciust TMO?



Tema Craii 1 CIjIaBu 3 0COOJUBUMH BIACTHBOCTSIMU

[TutanHs 1151 caMOCTIHHOT poOOTH

Crani 3 0cOOTMBUMU TEINTIOBUMH, MATHITHUMH 1 IPY>KHUMHU BIACTUBOCTSIMHU
JIITEPATYPA: [4], cTop. 339...344

METONYHI BKA3IBKU

[lepeniviTh cTam 3 0cOOMUBMMHU (PI3UYHUMH BIACTHBOCTAMU. BukxopucraHHs
crajei 3 0coONMMBUMH (DI3UYHUMH BJIACTHUBOCTSAMH. MarHiTHi crajii i craBu. Crami 3
0COOJIMBUMH TEIUIOBUMHU 1 PY>KHUMHU BIACTUBOCTAMU. HemaruitHi ctani 1 YaByHH.

Kopotko mpo Teopito koposii. KoposiitHi 1 jkapocTiiiki (XpOMHCTI cTami
(GbepuTHOTO 1 MapTEHCUTHOTO KJIacy, XpPOMOHIKENIEBl - ayCTeHITHOTO Kiacy). [loHsaTTs
PO YKAPOMIIHICTB, )KaPOMIITHI CTall (XPOMOHIKENIEB1, CHUIBXPOMH, KOTEJbHI). 1X aHaTi31
BUKOPHUCTaHHS Ha 0a31 onopHoi cxemu. CruiaBU Ha OCHOBI HIKEJIO XpOMY, TYTOIUIaBKi
CIUIaBH.

Marnito TBepAi 1 MarHiTOM'sKi ctajii 1 Marepianu. Ctani 1 CIUTaBH 3 BUCOKUM
omopoM. CmaBu 3 OCOONMBAMHU TEIUIOBUMH 1 TPYKHUMH BJIACTUBOCTSIMHU.

Buxopucranss, BIaCTUBOCTI 1 MApKH CTaJIeH 1 CIIJIaBiB, IO IEpepaxoBaHi.
KoHTponbHi nuTaHHsg

1. Slki crami BigHOCATH, JO CTajged 3 OCOONMMBUMHM  (PI3UUHUMU
BIIACTUBOCTSIMU

1 1e iX BUKOpUCTaHHS?

OxapakTepu3yiTe MarHiTHI CTaJli 1 CIIaBH.

o Take ctani 3 0COOTMBUMU TEILIOBUMH 1 MIPY>KHUMU BIACTUBOCTSIMU?

SKUM 4YMHOM OJIEPXKYIOTh HEMAarHiTHI CTaJll 1 YaByHH?

AN G

KayuyK-ruiactudikanisi-opMyBaHHA-ByIKaHi3alisl. OCHOBHI BUIU TyMH

3arajbHOTO 1 CHeHiaJ'IBHOFO IMPU3HAYCHHS.



Tema Minepanu 1 MmaTepiain Ha iX OCHOBI
[TutanHs 115 caMOCTIHHOT poOOTH
OpnHoliMEeHHE TeMi
JITEPATYPA: [2], ctop. 170...176
METO/INYHI BKA3IBKU

Minepanu 1 Marepiaiu-KOHCTPYKIIHI MaTepianu. [ JTuHM, KBapily, MOJbOBUI
mmat rpadit 1 anMmas, ix BuxkopucTaHHsA. Bumm ckima. Kepamika 13 riauH 1 1HIIMX
MiHEepaJIiB.

Cknan 1 BimacTUBOCTI MiHepaliB. KOpoTki BIOMOCTI NpoO Taki MiHEpaIH 1
Martepialid: KBapil, TJIMHY, a30ecT, KepaMiKy, TilcC, HaIMBIPOBITHUKH, IT'€30€JIEKTPUKH,
CKJI0, marip, Gi0py iX 0COOMMBOCTI 1 BUKOPUCTAHHS.

[ToHaTTs Mpo KirOUl Marepiaiu, TEXHIYHI piIuHM, JakodapOoBi Marepiaiu, ix

PI3HOBUAM, XapaKTEPUCTUKHU, BAKOPUCTAHHS.
KoHTponbHi nuTaHHsm

1. Ilo Ha3uBarOTh MiHEpAJIaMH?

2. [JaiiTe XapaKTepUCTHKY KBapIly, TJHHI, MOJbOBOMY IIMatry. Jle BOHH
BUKOPUCTOBYIOTHCA?

3. YUum Biapi3HsAeTbcs anmMa3z 1 rpadit? Sk iX 0oAepKyTh HMITyYHUM
criocobom?

4. o Take KepaMika, CKJIO, II’€30€JEKTPUKH 1 HAITIBITPOBITHUKH ?



Tema 3aranbHi MOJIOXKEHHS JTUBAPHOTO BUPOOHUIITBA. BUpOOHUIITBA BUIIMBOK Y

MIIAHO-TJIMHAHUX opMax
[TutanHs 17151 cCaMOCTIHHOT poOOTH
[TinroToBka 1 3aMMBaHHS JTUBApHUX CIUIaBiB. [LmaBmibHI arperatu

METOMYHI BKA3IBKU

CyTHICTH JMBapHOrO 1 WOTro poib Yy MamuHOOyayBaHHI. PopMyBaibHi 1
cTrepkHeBl matepianu 1 cywimn. CrnocoOu ix BUroToBjieHHsA. OCTaHKY ISl JIUTTS Y
MIIAHOTO-TIUHSHI (OPMU: OTTOKU, MOJIEII, CTEPKHEBI SIIIUKHU, MOJIEIBbHI 1 KOOPUHATHI
wmtd. JluBHUKOBa cuctema, npuOyTok. [lOCHiOBHICTH TEXHOJOTIUHOTO MPOLECY
JUTTS y 1BOX ornokax. CriocoOu MalmmHHOrO ()OpMyBaHHSI MIIIAHO-TJIMHAHUX CyMIIIEH.

[1naBka 1 mMATOTOBKA CIUIABIB JI0 3aJIMBAHHSI.

TexHosoris  BUTOTOBJICHHS  BWJIMBKIB B MICYAHO-TJIMHSHUX  (popMax.
KoHcTpykiiii 1 pi3HOBUIM TuBapHUX (GopM. [Ti1roToBKa CruiaBiB y JIUTHOBI (POPMH.

MonenbHUI KOMIUIEKT, HOro ckiaj i mpusHaueHHA. OCHOBH KOHCTPYIOBaHHS
BWIMBKIB BUKOHAHHS KpecjeHHs BWIuBKIB. Iledi, sKi BUKOPHUCTOBYIOTh, 100

MirOTYBaTH METAJH 1 CTUIABH JI0 3aJTMBAHHS.
KoHTponbHi nuTaHHsA

1. SIki TeXHOJOT1YHI BapiaHTH IUJIaBKHU 1 MiATOTOBKHU CIUIABIB 10 3aJIMBaHHS
BU

3HaeTe?

Sk npairoe Barpanka?

SIki 1HII1 TeYl BUKOPUCTOBYIOTh, 1100 MIATOTYBATH METAJIH 1 CIUIaBU JI0

-

3aJIMBaHHS?

6. SIK TOTYIOTb CIUIaBH JI0 3aJIMBaHHS Y JIUTHOBI (hopMu?



Tema Mertaniuni nopowku. BupoOHUIITBO feTanei 3 MOPOIIKIB
[TutanHs 1715 caMOCTIHHOT poOOTH

Mertaniunai mopomku. BupoOHUIITBO AeTaneil 3 MOPOIIKiB
JITEPATYPA: [1], cTtop. 438...450

METOAMNYHI BKA3IBKI

Cxema ognepkaHHs BHpOOIB 3 MOpomiKiB. Ponb mopomkoBoi metamyprii y
cydyacHid Haymi 1 TexHimi. [lpuknaaum HaWOUIBII XapaKTepHUX BHUIIB MPOAYKIIT
MTOPOIITKOBOT METATYPT1i.

OnepxanHs 1 popMyBaHHS METATIYHUX MOPOIIKIB. CIliKaHHS.

[TouaTkoBl Marepiaqyd Uil TMOPOIIKOBOI MeTadyprii, MeTOau BHPOOHHUIITBA
MOPOIIKOBUX MaTepialliB 1 iX BiacTUBOCTI. HemeranmiuyHi KOHCTPYKITIHHI MaTtepiaju:
TuTacTMac, Tyma, IepeBo.

Texnonoriss BHPOOHMIITBA TMOPOIIKOBUX BUPOOIB, XIMIYHHUK ckiaag 2-3
MOPOIIKOBUX BUPOOIB 1 MpUKIaAH iX 3acTepexkeHHs. [lepeniunTs nepeBaru 1 HEIOMIKH
TUTacTMac, iX KOMIOHEHTH 1 CTPYKTYpH, CIIOCOOM BUPOOHUIITBA AeTaliel 13 IutacTMac.
Buxopucranss Bupo6iB 3 mopomkoBoi Metanyprii. CriocoOu BUpOOHUIITBA METATIYHUX

nopoiikiB. Cxema BUTOTOBJIECHHS BUPOOIB 3 MOPOIIIKIB.
KoHTponbHi nuTaHHsa

1. Illo mo3Bosie OaEPKATH MOPOITKOBA METATYPrisi?
2. Jle 3HaXOJUTh BUKOPUCTAHHS BUPOOH 3 MOPOIIKOBOI METAITyprii?
3. SIxi cnocobu BUpOOHUIITBA METAIIYHIX MOPOIIKIB BU 3HAETE?

4. TlpuBeniTh 3arajbHy CXeMYy BUTOTOBJICHHSI BUPOOIB 3 TTOPOIIKIB.



Tema  Ilnmactwmuni mMacu Ta TyMa, TEXHOJOTIS BUTOTOBJICHHS JOeTalied i

peaMETIB OOyTy
[TutanHs 17151 cCaMOCTIHHOT poOOTH
Crocobu BUpOOHUIITBA JETANICH 3 TUIACTUYHUX Mac
JIITEPATYPA: [2], ctop. 348...355
METO/IMYHI BKA3IBKI

TexHomoriss BUTOTOBIICHHS JAeTajeil 3 turacTuyanx Mac. Criocodou GpopmyBaHHS
BUpOOiB 3 muiactMac. Pi3HoBuaM mpecyBaHHs muiactMac. OxapakTepu3yBaTH JIUTTS
iactMac i Tuckom. llltammyBanns riacTtMac. 3BaproBaHHS IJ1aCTMac.

3arajibH1 BIJIOMOCTI PO IIacTMacy, Oy/aoBa mojiiMepiB. PeakTUBHI macTMacu:
T€THHAKC, TEKCTOIIT, BOJIOKHITH, MPEC-MOPOLIKH, KOMIAYH/IU; iX Oy10Ba 1 BIACTUBOCTI.
TepMmorniacTu: moJETHIICH, MOJICTAPOII, (PTOPOIUIACT Ta 1HIII IX BJIACTHBOCTI 1 Oya0Ba.
Cnioco6u ojiepkaHHsl BUPOOIB 3 TIACTMACH.

3araibpHi BIACTMBOCTI T'yMHU, BUXITHUN MaTepian /i 11 BUpOOHUIITBA, 3HAYCHHS
y HapOJHOMY T'OCIIOJapCTBI. 3arajibHa TEXHOJIOT1sl BUPOOHUIITBA TYMOBHPOOIB (Ha 0a3i

ONOPHOI CXEMH);
KoHTponbHi nuTaHHsg

1. IlpuBeniTh OCHOBHI criocoOu popMyBaHHS BUPOOIB 3 IJIACTMAC.
2. Mo Take exctpy3is? [IpuBenits ii cxemy,

3. SIki pi3HOBHIM MIPECYBaHHS TUIACTMAC BU 3HAETE?

4 . SIK IpOBOAATH JUTTS MJIACTMAC TTi]] THCKOM?

5. SIx BimOyBa€eThCs MITAMITyBaHHS 1 3BaprOBaHHs I1acTMac?



Tema BuOuanus 1 00poOka BUITUBKIB
[TutanHs 115 caMOCTIHHOT poOOTH
OnHOMMEHHO TeMi
JIITEPATYPA: [1], cTtop. 288...297
METO/INYHI BKA3IBKU

Temneparypa 1 TepmiH oOXo0NOMKeHHS BUIUBKIB. CmocoOu iX m00yBaHHS.
BubuBanHs BWIMBKIB 3 POpPM 1 CTEp>KHIB 3 BWJIMBKIB. OUUILIEHHS BUJIMBKIB - CYTHICTb 1
crocobu. OOpoOItoOBaHHS 1 3aBUIyBaHHS BWIMBKIB. KOHTPOJb SIKOCTI y JUBapHOMY
BUPOOHUIITBI.

TexHoyoriss BUTOTOBJISIHHA BUJIMBKIB B 000JIOHKOBUX (opmax. TexHosoris
JIUTBA 110 MOJIEJSIM, 10 BUTLIABIISIOTHCS.

BuroroBiieHHs BWJIMBKIB B TOCTIMHHUX MeTajdeBUX ¢Gopmax: B KOKUIb, Mif
THUCKOM 1 BIALIGHTPOBHUM CIIOCOOOM.

Texnomnoriyni omeparii Mo BCIM CHEIIaTbHUM CIOCO0aM JIMTBA, BUIHIIITH
nepeBaru 1 HeJOJMIKU KOKHOTO BUY JIUTBA a TaKOXK cPepHu 3aCTOCYBaHHS, OCOOJIUBOCTI
KOHCTPYIOBaHHS BHJIMBKIB.

Pexxum BunoOyBanHs BuinBKa. Crioci® 100yBaHHS BUJIMBKA 3 (JOPMH Ha SIKICTh.

Cxemu ouuIleHHs BUIUBKIB. Oneparlii o0pyOyBaHHsI 1 3a4UIIIEHHS BUJIMBKIB.
KoHTponbHi nuTaHHs

Sk BiIOyBaEeThCS PEKUM BUOMBAHHS BUJIMBKH 1 C1IOC10 HOTO 100yBaHHS 3
dbopmMu Ha SKICTH?

Ak BinOyBa€eThCs BUOMBAHHS BUJIMBKIB 3 (DOPM 1 CTEPKHIB 3 BHJIUBKIB?
[TpuBeniTh cXeMy OUMIICHHS BHJIMBKIB. SIKi MalltiHU JJIs IIHOTO

BUKOPUCTOBYIOTHCA?

o0 W A LN —

. [TosicHiTh omnepartiii oOpyOyBaHHS 1 3aUUIIICHHS BUJIMBKIB.



Tema OcoGnuBocti miactTuyHoi Aedopmarttii MmeraniB. HarpiBanbHi mpuctpoi
[TutanHs 115 caMOCTIHHOT poOOTH

®i3u4HI OCHOBH 0OPOOKHU METaiB i THCKOM

JUTEPATVYPA: [1], cTop. 304...311

METOAMYHHN BKA3IBKHA

®di3uyHa CyTHICTh MmIacTH4HOi nedopmarnii. PakTtopu, sKI BIUIMBAIOTH Ha
MJIACTUYHICTh MeTajia. BrumB XxonoaHoi 1 rapsyoi jaedopmaiiii Ha CTPYKTypy 1
BJIACTMBOCTI MeTany. TemmneparypHuid iHTepBaid oOpoOku ThckoM. HarpiBanbHi meui i
eJICKTpOHArpiBajbHI MPUCTPOI.

Jlucnokariii, koB3aHHs, IBIHHUKYBaHHs. CxeMa Hampy>KeHOTO CTaHy Y TiJi, 110
nedopmyetbesa. Ha cTpykTypy 1 BIacTMBOCTI MeTajiia BIUTMBAIOTH XOJIOAHI 1 Tapsdi

mIacTU4H1 aedopmariii.
KoHTponbHi nuTaHHSA

[TosicHITh Pi3UYHY CYTHICTb IUIACTUYHOI AedopMarliii 1 pakTopu, sKi
BIUIMBAIOThH HAa IJIACTUYHICTh METay.

o Take auciokarlii, KOB3aHHS, IBIHHUKYBaHHS?

YuM XapakTepu3yeThCs CXeMa Hapy>KeHOro CTaHy y TiJi, 1110

nedopMyeThes?

A O i e

[TosicHITh BIUIMB XOJIOAHOI 1 Taps4oi IUIACTHYHO jAedopmaiii Ha

CTPYKTYpPY 1BJIACTUBOCTI METaJIa.



Tema 3aranpHi BimomocTi po 3BaproBaHHs. CriocoOu 3BaprOBaHHS TUIABJICHHSIM

[MutranHs nms camocTtiiiHOi pobotu IlnasmeHna, enekTpoluiakoBa, 1HII BUAM

3BapIOBaHHS.
JIITEPATYPA: [1], ctop. 198...217
METOJMYHI BKA3IBKI

[InasmeHa 1 €NEKTPOILUIAKOBE 3BaplOBaHHS, CYTHICTb, IME€peBaru mepen
TpamuiiiaumMu Bugamu. CyTHICTH 3’€HaHHS MeETaliB 3BapKol. Buam 3Bapku y
3aJIe)KHOCTI BiJl TEMIIEpaTypd HarpiBaHHs; (akTopu, HIO0 BIUIMBAIOTh HAa SKICTh
(cxemaTuyHo). Tunu 3BapHUX MIBIB 1 3’ €¢AHaHb. PyuHa ayrosa 3Bapka. Enextpoau Ta ix
MOKPUTTS. ABTOMAaTW4HA 3Bapka mif mapom ¢urocy. JlyroBa 3Bapka y cepemoBHII
3aXMCHUX Ta3iB. ['a3oBa 3Bapka i1 pizuuilg metaniB. Chepu BUKOpUCTaHHS CIIOCOOIB, 1110

nepepaxoBati. [1ma3mMoBa i mpomeHeBa crocodu 3BapKy, ix mepesaru.
KoHTponbHi nuTaHHSA

1. TlosicHITH CYTHICTH IJTA3MEHOTO 3BAPIOBAHHS 1 PI3HUIIT METAJIIB.
2. Y 4yoMy MOJSIra€e CyTHICTh €EKTPOIIIIAKOBOTO 3BapIOBAHHA?

3. Y domy nepeBaru BKa3zaHUX BHJIIB 3BapIOBaHHS Mepes TpaauLliiHuMu ?



Tema Ilasuus metaniB. KOHTpOb SIKOCTI 3BapHUX 3’ €THAHBb
[TutanHs 1151 caMOCTIHHOT poOOTH
Metoau Bu3HaueHHs 1e(heKTiB 3BapHUX 3 €IHAHD
JUTEPATYPA: [1], cTop. 436...439

METOAMNYHI BKA3IBKU

[Massuust mertaniB. KoHTponb sIKOCTI 3BapHUX 3’€qHaHb. JlepexTu 3BapHHUX
3’¢IHAHb.

®izuyna cyTHICTh mporecy mnasHHA. Cdepa BUKOpHUCTaHHS, BIAMIHHICTH BiJ
3Bapku. TBepai 1 M’ski punoi, ix ckiax 1 mapku 3a JIECTom. @mrocu, X mpu3HadeHHS
. TexHooTiif TTpoLIec MastHHS M’ SIKUM 1 TBEPAUM MPUTIOSMH.

Sxicte mBiB 1 3BapHUX 3’€mHaHb. OcHOBHI Buau Opaky. CrocoOu KOHTPOIIO
3BApHUX MaTepialliB 1 KOHCTPYKIii. MexaHiuHi BUNIPOOOBYBaHHS 1 MeTajorpadiuHi
JIOCTi/DKEHHST ~ 3BapHUX  3’€JHaHb.  MeETOAM  KOHTPOIIO:  PEHTICHIBCHKUH,

yIbTPa3ByKOBUM, MArHITHUH Ta 1HIII.
KoHTtpomnbHi nuTaHHs

1. Axi nmedextu 3BapHUX 3’€NHAHH BU 3HaeTe? Bkaxith meTomu ix
3arnooiraHHs
2. SIxi MeTonu BU3HAaYCHHS e(DEKTIiB Y 3BapHUX 3’ €JHAHHIX BU 3HAETE?

3. SIxi mpoBOAATH MPOOU HA TEPMETUYHICTH?
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