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KomnnekcHa KOHTpONBHA poboTa 3 MMcUMIUIHKE ¢ TeXHoNoris KoHCTPYKLIAHNY
MaTepianis Ta MaTeplaJo3HABCTBO» po3pobneHa Ha nigctasi pobodol HaB4aNEHOL
nporpaMi cnemianeHocti 133 DamyszeBe MammHobynyBanua cnemianizanii TexHonoria
00pO0KH MATEPIAIIE HA BEPCTATAN 1 ABTOMATHYHHX JHINX,

Po3zpobuna Buknanay =ay 0.C.Pomanenko
~1

Pexomennoeana koMiciero npodeciiiHHX THCUMIIIH cneniankHocTi 133 Tamysene
MAlIHHOOY AYBaHHA cnewiamizanii TexHonoria obpobkum maTepianie Ha BepcTaTax i
ABTOMATHYHHX JIHIAX.

[potokon Ne Bin" 52 " £X 2017 p.
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[MOSCHIOBAJIBHA 3AITMCKA
3araiabHi IT0JI0KEHHS

[Iporpama jguctumutinn  «TeXHOJOTIS  KOHCTPYKLIMHUX  MaTepiaidiB  Ta
MaTepiaJio3HaBCTBO» Yy  BIAMOBIAHOCTI 3  BHUMOTaMH, SIKi  BIJHOCSATBCS  JI0
crieriamcranepeaoaydac:

— BHUBYaHHS OCHOB BUPOOHHUIITBA MaTepiadiB 1 CIJIaBiB sIKI BUKOPUCTOBYIOTHCS B
MAaIIMHOOYAyBaHHI;

— 3HAlOMCTBO 3 BJIACTUBOCTSIMU MaTepiaiiB 1 CILIABIB;

— 3HalloMCcTBO 31 cmocobamMu  BUPOOHUIITBA, CKJIAJOM  1BJIACTUBOCTSIMHU
MJIACTUYHUX Mac, SIKi BUKOPUCTOBYIOTHCSI B aBTOMOO171€0y TyBaHHI;

— BHUBYCHHS OCHOBHHMX METOIB Traps4yoi 1 XOJOJHOI OOpoOKM MaTepiadiB i
IUTACTUYHHUX Mac;

— BHUBYEHHS OCHOBHUX METOJIB OJIEp>KaHHS 3ar0TOBOK JINBAPHUMH CIIOCO0aMU;

— BHUBYEHHS OCHOBHUX METOJIB OJIEp>KaHHs JeTajeil MallluH p13aHHSIM;

— 3HAMlOMCTBO 3 OCHOBHUMH, METOJAMH PO3POOKH TEXHOJIOTIYHUX MPOIIECIB Ta iH.

MeTta BUKIAQJAaHHA JUCHUIUTIHM — HAJaTH CTyJEHTaM 3HaHHSA IIPO
KOHCTPYKITIHI MaTepiayid Ta iX BJIACTUBOCTI. MeToau ix BupoOHuUIITBA. [Ipo ocHOBHI
TEXHOJOTI4HI MeTonu (OpMyBaHHS JeTajel MalluH, O3HAaWOMIIEHHS 3 CyYaCHUMHU
MeToJaMu  iX  (OPMOYTBOPEHHS,CyYaCHUM  pIBHEM  MAIIMHOOYAyBaHHA  Ta
NEePCIeKTUBAaMH O0pPOOKM KOHCTPYKLIWHUX MaTepiaiiB,BUBYCHHs (I3MYHOI CYTI SIBHIL,
AK1 MPOXOASTh B MaTepiajiax MmpH Jii Ha HUX Pi3HUX (PAKTOPIB B yMOBaxX BHUPOOHHUIITBA
Ta eKCIUTyaTallii, iX BIUIMB Ha BIIACTUBOCTI MaTepialiB,BUBUYCHHSA TEOpii Ta MPaKTHUIl
TepMiuHOT OOpOoOKM  JmaHuX 3aco0iB  3MIH  BJACTUBOCTEH  KOHCTPYKIIMHHX
MarepiaiiB,lo0 3a0e3MeuYnTH BHCOKY HAIMHICTh Ta JOBTOBIYHICTH JeTaliei
aBTOMOO1JIIB 1 IBUT'YHIB.

CTy,Z[eHTI/I ITOBHUHHI 3HATH:

— TEXHOJIOT1}0 OCHOBHHMX CIIOCOOIB BUPOOHMIITBA KOHCTPYKIIMHUX MaTepialiB;

— CTPYKTYpY Ta BJIACTHUBOCTI Pi3HUX BUIIB KOHCTPYKIIIHHUX MaTepialiB;

— BHU3HAYaTH OCHOBHI TEXHIUHI XapaKTEPUCTUKH MaTepiaiiB,iX MapKyBaHHS Ha
KPECJICHHSX Ta B TEXHIYHUX JTOKYMEHTaX;

— MPUHIUIH OJICpXKaHHS 3aTOTOBOK JIUTTSIM,00pOOKOI0 THCKOM,3BapIOBaHHSM;

— TEXHOJIOT1I0 MEXaHIYHO1 0OpOOKH;

— TIEPCIIEKTUBU PO3BUTKY MAITMHOOYIyBaHHS Ta BUPOOHMIITBA KOHCTPYKIIIHHUX
MaTepiaiB.

CryneHTH MOBUHHI YMITHU:

— BHUOpaTH ONTHUMAaNbHUM BUJ KOHCTPYKIIMHHUX MaTepialiB A 3aJaHUX JeTaleit
MallliH;

— BHU3HAYUTU-TEXHOJIOTIIO TEPMIYHOT 0OPOOKHU BUOpAHOTO MaTepiany;

— BHU3HAYaTH ONTHUMAJILHUHN CIOCIO BUPOOHMIITBA 3arOTOBKH JIAHOT JIETaIl;

— BU3HAYUTH TEXHOJOTTYHUN MapUIPyT MEXaHIYHOI 0OpOOKH TaHOi JeTai.



KowmrmekcHa KOHTposibHA poboTa

Mae 30 BapiaHTiB (Qopmani3oBaHHX 3aBJaHb KOXXHUH 3 sKUX Mae 10-mapox
KOHCTPYKUIHHUX MaTepialiB 1 10 3 3auTaHHS BIAHOCHO KOXKHOI MapKH MaTepiany.

TepMmin BUKOHAHHS OJHOTO BapiaHTy — 90 XBUIIUH:

nepuoro nuTanHs — 20 XBUIMH
Ipyroro nutaHHg — 30 XBUJIUH
TpeThOro NUTaHHs — 40 XBUJIUH

Kputepii ominku

[ToBHa BinnoBias mo 10 crraBam — 5 OaJniB
[ToBHa BinnoBiAb 110 8 cruiaBaM — 4 Oanu
IToBHa BiamoBIiAb O 6 cruiaBaMm — 3 Oaiu

[Tomuinika mo 1-my nuTaHHIO Ha OJuH ciiaB — Miny 0,1 6ana
[Tomuiika o 2-My NUTaHHIO Ha OAMH cIuiaB — MiHyc 0,2 6ana
[Tomurnka mo 3-My NMUTaHHIO Ha OAMH cIuiaB — Minyc 0,2 6ana

[lepenik qOBIAKOBOI JTiTEpaTypH

1. b. AKy3pmin Ta iH. TexHomoris MeTaniB Ta KOHCTPYKIIIIHI MaTepiaiu
Mammno6yaysanns 2009 ¢.496

2. B.M.HikidpopoB TexHosoris MeTrajaiB Ta KOHCTPYKIIIHHI Marepialu,
MammnoOyayBanua.2010

3. .M.M.Yepnor MertanopizanbHi BepctaTu. MamunooyayBanss 2009

4. ApmivHoB Ta 1H. PizaHHS MeTaJiB Ta PDKYYUH  1HCTPYMEHT
MamunoOyayBanus M. 2008

5. A.LLAugpianoB IlporpecuBHi MeTOAM TEXHOJIOTIT MaIIMHOOY yBaHHSI
Mammno6yayBanns M. 2010

6. A.IlrynsesMeramiosenenune, M. ,Metamtyprus., 2009

7. Coopuuk 'OCT Cranp kaueCTBEHHAsIHBBICOKOKAYECTBEHHASYACTh 1 U 2,
N3a. Crannapros;

8. B.A.Ky3pmun ,METAJUTYPTKS:.METAJUIOBEICHUE 71
KOHCTpYKIMoHHbIeMaTepuaisl 2009. M., Beiciias mikouia.

9. O6paboTkameTamioBpe3anueM. CripaBOYHUKTEXHOJI0Ta, M.

.Mammunoctpoenue 2007.



HpI/IKJ'IaI[ BUKOHAHHA THIIOBOI'O 3aBAaHHA

Bapianr 13

KnacudikyBatu 3amaHi CijlaBu M0 XIMIYHOMY CKJIaay, MPU3HAYEHHIO, SIKOCTI 1
CTPYKTYPI.

PosmmdpyBatn mapkyBaHHS 3aJaHUX CIUIaBiB, BKa3aTH BIUIMB JIETYIOUHX
CJIEMCHTIB.

Bu3HaunTH TOJOBHI MeXaHIYHI Ta TEXHOJOIIYHI BJIACTUBOCTI 3aJaHUX CILJIABIB,
MPUBECTU NMPUKJIAJ X BUKOPUCTAHHS Ta BU3HAYMTH CIIOCIO OJiep KaHHs 3ar0TOBOK.

Bianosins

BCr3km - ByruienieBa KOHCTPYKIlIHA 3BUYAHOT SIKOCTI TJOEBTEKTOITHA CTajb.B-
ctanb 3-1 miarpynu Ct - cranb, 3-NOpsSIKOBUNA HOMED, KII— KUIUISYACTalb 3 HU3bKUMU
MEXaHIYHMMH BJIACTUBOCTSIMH, ajie HalienieBia. BUKOpUCTaHHS - MiJIIOH JUIsl CTPYKKH,
3aroTOBKA — IITAMITyBaHHSI.

Cranp 40 - ByriereBa KOHCTPYKIIMHA SIKICHA JOEBTEKTOINHA CTajb,40-BMICT
Byriewto % C =0,4 yum Bullle BMICT BYTJIEIIO, 1 BUILE MILHICTb 1 TBEPIICTh, ajle HUKUIE
riactuuHicTh. CepefHi MexXaHIuHl BJIACTUBOCTI, BHUCOKa OOpPOOJIOBAHICTh pi3aHHAM
BUKOPUCTaHHA — 3y04acTi KoJjieca CHoci0 OjepiKaHHSI 3aroTOBKU — Trapsiue  00’eMHe
IITAMITYBaHHSI.

Cramp A30 -ByrieneBa KOHCTPYKIIiiHA Ta SKICHAa JOEBTEKTOigHA CTallb. A-
apromaTtHa, 30 - BMicT Bymemio %C = 0,3.I'0jioBHa BJIacTUBICTh - HAMOUIBIIT BHCOKA
00pOOJIIOBAHICTh Pi3aHHSIM Ha BepcTaTaXx aBTOMATWYHOI Jii, MPUKJIA] BUKOPUCTAHHS -
HITYLIEP TPUCTPOIO JIsl OOPOOKH pi3aHHSAM, 3aroTOBKa — IIPOKAT.

VI12A — ByrneneBa I1HCTpyMEHTaJbHA BHUCOKOSIKICHA 3a€BTEKTOilHA CTallb.
ByrnenieBa iHcTpyMeHTalIbHA. 12 - BMICT BYIJICLIIO B JECATUX A0JAX BiacoTka, %C = 1,2;
A — BHUCOKOSIKICHa, BUCOKA TBEPICTh MICIs 3aKaJIIOBaHHS, BUKOPUCTAHHS - HanpLIb,
3aroTOBKa - rapsie 00’ €MHE IMTaMITyBaHHSI.

C'Y30 - cipuii yaByH 3 mIacTuHKOBUM rpaditom. CY - cipuii yaByH, 30-1iMiT
MIITHOCTI MpH po3Try ¢=30, BUCOKI JIMBApHI BIACTUBOCTI Ta OOPOOIIOBAHOCTI Pi13aHHSM.
Bukopucranns-pama Bepcrara, 3aroToBKa - JIXTTS B ic4aHi (OpMHU.

Cranp 20X®d- neroBaHa KOHCTPYKLINHHA SKICHA JIOEBTEKTOIHA CcTaib. 20-BMICT
Byraerio, %C=0,2; X, @ - HagBHICTh XpOMYy Ta BaHaJit0 B KitbkocTi 10 1,5% Cr, V -
M1JBUIIYIOTh MIIHICTh, TBEPAICTh, MPOKAIIOBAHHICTh, BHCOKA ITOBEPXHEBA MIIIHICTh
micas ueMeHTamii.  BukopuctanHs - 3y0yacTe KoOJeco, 3aroToBka - rapsde
[ITAMITYBaHHSI.

Crans 60C2H2A - neroBana KOHCTPYKIIIHa BUCOKOSIKICHA JIOEBTEKTOI/IHA CTaJIb,
60 - BMmict ByrIelo,%C=0,6 C2-pmicT kpeMHit0,%S1 = 2H2 - BmicT Hikenro,%Ni = 2A—
BHUCOKOSIKICHAS1 - TMIiJIBUIYE MPYXHICTh, Ni — MIIHICTh. BucOKa MNPYyXHICTh MIiCIs
3aKaoBaHHs. BukopucTaHHs - BUCOKO HalpysKeHa NpyKUHa. 3aroToBKa-MpOKarT.

Cranp 40X13 - nmeroBaHa Hep)KaBilo4ya SIKICHA JTOEBTEKTOINMHA cTaib, 40-BMICT
Byriento, %o C= 0,4;XI3 - Bmict xpomy, % Cr = 13%; 13% Cr - poOuTh CTaib CTIHKOIO
OPOTH KOPO31i, BUCOKA CTIMKICTh MPOTH KOPO3ii, BUKOPUCTAHHS — KOPIYC HACOCY HJIst
BOJIM; 3arOTOBKA — JINTBO.

Cranp PI18®D2 - neroBaHa I1HCTpyMEHTaJlbHA 3a€BTEKTOIAHA CTalb. P -
MIBUIKOpIKYYa, 18 - BMIiCT Bodbpamy,% W= 18, @2 - BmicTt Ba"axito, % V= 2,0; W-
NpUaac BUCOKY MIIHICTh TpH TemriepaTypi pizanHs 10 600 °C, BHCOKa HIBUIKICTh
pi3aHHA, BUKOPUCTAHHS — Pi3€lib, 3ar0TOBKA — IIITAMITYBaHHS

T30K4 - meTanokepamiuHii 1BOKapO1THUN TBEPAUM CILIaB.



TEMATUYHWH ILJIAH

OO6c¢sr poboTu cTyaeHTa, TOJUH

3 BUKJIaJauEM
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1 2 4 5 6
Po3ain 1. BupoOHMITBO YOPpHUX MaTepiaiB 16 8 - - 8
Tema 1.1BupoOGHUIITBO YaByHY 1 cTajl 16 8 - - 8
Po3ain 2. MeTa/io03HABCTBO Ta TepMiuyHa 00po0Kka 31 12 8 3 8
Tema 2.1 BynoBa Ta kpucTasnizailisi METaJIiB 13 4 4 3 2
Tema 2.2 OCHOBHI MOHSTTS PO CILIaBU 8 4 2 - 2
Tema 2.3 XiMiuHa Ta XIMiKO-TepMiuyHa 00poOKa 10 4 2 - 4
Po3ain 3. Koncrpykuiiini marepiajan 46 | 18 2 4 22
Tema 3.1 Byrnenesi crami 14 4 - 4 6
Tema 3.2 JleroBaHi Ta iIHCTpyMEHTaJIbHI CTaJl 10 6 - - 4
Tewma 3.3 HaByHu 10 4 2 - 4
Tema 3.4 KonbopoBi MeTaju Ta CIUIaBH 6 2 - - 4
Tema 3.5 HemeraneBi KOHCTPYKIIiMHI MaTepiaiu 6 2 - - 4
Po3nain 4. TexHoJiorist 00po0Ku MeTaJIiB i CIVIABIB 42 12 2 16 12
Tema 4.1 OcHOBH palliOHAJILHOTO BUOOPY 3arOTOBOK 4 - 2 - 2
Tema 4.2 O6poOka TUCKOM 14 2 - 8 4
Tema 4.3 JIuBapHe BUpOOHUIITBO 16 6 - 8 2
Tema 4.4 3BaproBaHHS 1 MasTHHS METaNIB 6 2 - - 4
Tema 4.5 [lopomkoBa MeTanypris 2 2 - - -
Pazom 135 | 50 | 12 | 23 | S0




Bapiant Ne 1

1. KnacudikyBat 3agaHi CIUIaBU 34 XIMIYHHM
CKJIaJIOM, IMMPU3HAYECHHSM, SIKICTIO Ta CTPYKTyporo: CmO,
05xn, A12, 40X, V74, LLIX15, 65C2BA, X121, P18, C410.

2. PosmmdpyBatn MapKyBaHHS 3aJaHUX CILIABIB,
BKA3aTH BIUIUB JICTYIOUHMX CJICMEHTIB.

3.Bu3HaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJIOTTYHI
BJIACTUBOCTI 3aJIaHUX CILJIAB1B, IPUBECTU MPUKIIAAN
iX BUKOPUCTAHHA Ta BU3HAYUTHU CIIOCIO OJIepKaHHS
3arOTOBOK.



Bapiant Ne 2

1. KnacudikyBat 3ajaHi CIUIaBM 32 XIMIYHUM
CKJIQJIOM, TIPU3HAYEHHSIM, SIKICTIO Ta CTPYKTYporo: BCm2xn,
08xn, A40[, 40XH, 60C2, ¥V 10, 9XBI, P6M5K3, T30KH,
C4Y1l5.

2. PosmmpyBaty MapKyBaHHS 3aJaHUX CIUIABIB,
BKa3aTH BIUIMB JIETYIOUHX €JICMEHTIB.

3.Bu3HaunuTH TOJIOBHI MEXaHIYHI Ta TEXHOJIOTIYHI
BJIACTUBOCTI 3aJIaHUX CILJIaB1B, IPUBECTH MPUKIIAIU
iX BUKOPHUCTAHHS Ta BU3HAYUTH CITOCIO OJICpKAHHS
3arOTOBOK.



Bapiant Ne 3

1. KnacugikyBatn 3agaHi CIDIaBM 3a XIMIYHHUM
CKJIaJIOM, IIPU3HAYEHHSIM, SIKICTIO Ta CTPYKTyporo: BCm3cn,
20, A20, 35XI'CA, 60C24, Y94, XI12®D, PISK5D2, BK2,
BYI120 - 2.

2. PosumipyBati  MapKyBaHHSI 3aJlaHUX CILUIABIB,
BKa3aTy BIUIMB JICTYIOUYHX €JIEMEHTIB.

3.BuzHaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTUBOCTI 3aJIaHUX CILJIaB1B, IPUBECTU MPUKIIAIU
iX BUKOPHUCTAHHS Ta BUBHAYUTH CIIOCIO OJICpKaHHS
3arOTOBOK.



Bapiant Ne 4

1. KnacudikyBat 3ajaHi CIUIaBM 32 XIMIYHUM
CKJIaJIOM, IPU3HAYECHHSM, SIKICTIO Ta CTPYKTYporo: BCm4kn,
45, A30, 12X2H4A4, 60C2XDA, VI12A4, T15K6, BKI0,
K430 -6, CH20.

2. PosumidpyBatn MapKyBaHHS 3aJlaHMX CIUIABIB,
BKA3aTH BILUIUB JICTYFOUHMX CJICMEHTIB.

3.BuzHaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTUBOCTI 3aJIaHUX CILJIAB1B, IPUBECTU MPUKIIAAU
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJICpKaHHS
3arOTOBOK.



Bapianr Ne 5

1. KnacudikyBatu 3agaHl CIJIaBM 3a XIMIYHHUM
CKJIQJIOM, IPU3HAYEHHSIM, SIKICTEO Ta CTPYKTyporo: BCm3nc,
40, A40I, 18XI'T, LLIX15CI, BK6, P6M3, 12X18HIT,
SXHM, BHS80 - 2.

2. PosnmdpyBatn MapKyBaHHsS 3aJaHUX CILIABIB,
BKA3aTH BILUIUB JICTYIOUHMX €JIEMEHTIB.

3.BuzHaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTUBOCTI 3aJIaHUX CILJIAB1B, IPUBECTU MPUKIIAU
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJICpKaHHS
3arOTOBOK.



Bapiant Ne 6

1. KimacudikyBatu 3agaHl  CIJIaBM  3a  XIMIYHHM
CKJIQJIOM, IPU3HAYEHHSIM, SIKICTEO Ta CTPYKTyporo: BCmobcn,
60, 20XT' P, Y104, XI2M, P9K5, BK10, T14KS8,BY60-
2,A40I".

2. PosmmpyBaty MapKyBaHHS 3aJaHUX CIUIABIB,
BKa3aTH BILUIUB JICTYIOUMX €JICMEHTIB.

3.Bu3HauuTH TrOJOBHI MEXaHIYHI Ta TEXHOJIOTTYH1
BJIACTUBOCTI 3aJJaHUX CILJIaBIB, IPUBECTH IIPUKIAIN
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJICpKaHHS
3arOTOBOK.



Bapianrt Ne 7

1. KnacudikyBat 3agaHi CIUIaBU 3@ XIMIYHHM

CKJIaJIOM, ITPU3HAYECHHSIM, SIKICTIO Ta CTPYKTYporo: bCm3kn,
35, 38X2MKOA, 9XC, PIMA4KS, BK2S,

I'13J1 30X13, CH25, K437-12.

2. PosmmdpyBaty MapKyBaHHS 3aJaHUX CIUIABIB,
BKA3aTH BIUIUB JIETYIOUHMX CJICMEHTIB.

3.BuzHaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTHBOCTI 33JIaHUX CIUIaB1B, IPUBECTU MPUKIIAIN
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJICpyKaHHS
3arOTOBOK.



Bapiant Ne 8

1. KnacudikyBarn 3aJaHi CIUlaBd  3a  XIMIYHUM
CKJIaJIOM, IPU3HAYCHHSIM, SIKICTIO Ta CTPYKTYporo: BCmoOKn,
30, A40I', Y94, 20XHP, 50XDA, X12D1, 12XISHI2T,
BK15, TT7K12.

2. PosumipyBati  MapKyBaHHSI 3aJlaHUX CILUIABIB,
BKA3aTH BILUIUB JICTYFOUHMX CJICMEHTIB.

3.BuzHaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTUBOCTI 3aJIaHUX CILJIAB1B, IPUBECTU MPUKIIAAU
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJICpKaHHS
3arOTOBOK.



Bapiant Ne 9

1. KnacudikyBat 3ajaHi CIUIaBM 32 XIMIYHUM
CKJIQJ0M, IPU3HAYCHHSIM, SIKICTIO Ta CTPYKTyporo: BCmZcn,
15, A12, 15 XCH/], 40XC, 38X2HM, 651 ,
P6M5,BKS,BY100-2.

2. PosnmdpyBatn MapKyBaHHS 3aJaHUX CILIABIB,
BKA3aTH BILUIUB JICTYFOUHMX CJICMEHTIB.

3.Bu3HauuTH TOJOBHI MEXaHIYHI Ta TEXHOJIOTTYHI
BJIACTMBOCTI 3aJIaHUX CILIABIB, IPUBECTH IIPUKIAIN
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJICpKaHHS
3arOTOBOK.



Bapianrt Nel(

1. KimacudikyBatu 3ajaHl  CIJIaBM 33 XIMIYHHM
CKJIaJIOM, IPU3HAYEHHSIM, SIKICTIO Ta CTPYKTyporo: BCmSnc,
50, 0912C, 20XH2M, V12, XBI, P9, XI12M, POM4KS,
BKA4.

2. PosumipyBati  MapKyBaHHSI 3aJlaHUX CILUIABIB,
BKa3aTH BILUIUB JICTYIOUMX €JICMEHTIB.

3.BuzHauuTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTMBOCTI 3aJIaHMX CILIaB1B, IPUBECTU MPUKJIIAIN
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJICpKaHHS
3arOTOBOK.



Bapiant Nell

1. KnacudikyBarn 3ajaHi CIUlaBd  3a  XIMIYHUM
CKJIaJIOM, IIPU3HAYEHHSIM, SIKICTIO Ta CTPYKTyporo: CmO,
Al2, 20XH3A4, 60C2A4, P9KI10, TTS8K®,
BK10,X18,BY45-6.

2. PosumipyBati  MapKyBaHHSI 33JlaHUX CILUIABIB,
BKa3aTH BILUIUB JICTYIOUMX €JICMEHTIB.

3.BuzHaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTUBOCTI 3aJIaHUX CILJIaB1B, IPUBECTHU IMPUKIIAIU
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJIEpKaAHHSI
3arOTOBOK.

10,



Bapiant Ne 12

1. KnacudikyBatn 3agaHl CIDIaBH 3a  XIMIYHHUM
CKJIa/I0M, IPU3HAYCHHSIM, SIKICTIO Ta CTPYKTYporo: BCm2cn,
20xn, 38X2H2MA, Y84, PIOK5®)5, T5K12, CY45, BKI),
K435 - 10, 12X17.

2. PosumipyBati  MapKyBaHHSI 3aJlaHUX CILUIABIB,
BKa3aTy BIUIMB JIETYIOUYHX €JIEMEHTIB.

3.BuzHaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTHBOCTI 33JIaHUX CIUIaBIB, IPUBECTU MPUKIIAIN
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJICpKaHHS
3arOTOBOK.



Bapiant Ne 13

1. KnacudikyBarn 3aJaHi CIUlaBd  3a  XIMIYHUM
CKJIQJIOM, IPU3HAYEHHSIM, SIKICTIO Ta CTPYKTYyporo: BCm4kn,
55, 0912, Al2, 25I2C, LIXI12, Y94, P14®4, 40X13,
K460-3.

2. PosnmdpyBatn MapKyBaHHsS 3aJaHUX CILIABIB,
BKA3aTH BILUIUB JICTYIOUHMX €JIEMEHTIB.

3.BuzHaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTUBOCTI 3aJIaHUX CILJIAB1B, IPUBECTU MPUKIIAAU
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJICpKaHHS
3arOTOBOK.



Bapiant Ne 14

1. KnacudikyBarn 3ajaHi CIUlaBd  3a  XIMIYHUM
CKJIQJIOM, IIPU3HAYEHHSIM, SIKICTIO Ta CTPYKTyporo: 1101134,
XH77TFOP, 45, CmO, 20XI'P, 9X®, P18, 15XM, 40X9 C2,
SXIM.

2. PosumipyBati  MapKyBaHHSI 3aJlaHUX CILUIABIB,
BKa3aTH BIUIMB JIETYIOUHX €JICMEHTIB.

3.BuzHaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTUBOCTI 33JIaHUX CIUIaB1B, IPUBECTU MPUKIIAIN
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJICpKaHHS
3arOTOBOK.



BapianTt Ne 15

1. KimacudikyBatu 3agaHl  CIJIaBM 33 XIMIYHHM
CKJIaJIOM, IPU3HAYEHHSM, SIKICTIO Ta CTPYKTyporo: BCminc,
08«xn, 50, 10XCH/, 30XH3A, V7A4, 60C2XA, P9,
130K4, CH30.

2. PosumipyBati  MapKyBaHHSI 3aJlaHUX CILUIABIB,
BKa3aTy BIUIMB JICTYIOUYHX €JIEMEHTIB.

3.BuzHaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTUBOCTI 33JIaHUX CIUIaB1B, IPUBECTU MPUKIIAIN
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJICpKaHHS

3arOTOBOK.



Bapianr Ne 16

1. KnacudikyBat 3agaHi CIUIaBU 3@ XIMIYHHM
CKJIaJIOM, IIPU3HAYEHHSM, SIKICTIO Ta CTPYKTyporo: CmO,
05kn, A12, 40X, V74, LLIX15, 65C2BA, X12®1, P18, C410.

2. PosmmdpyBaty MapKyBaHHS 3aJaHUX CIUIABIB,
BKA3aTH BIUIMB JIETYFOUHX €JIEMEHTIB.

3.BuzHaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTMBOCTI 3aJIaHUX CILIaB1B, IPUBECTU MPUKJIIAIN
iX BUKOPUCTAHHS Ta BU3HAYUTH CIIOCIO OJICp KaHHSI
3arOTOBOK.



Bapianr Ne 17

1. KnacudikyBarn 3aJaHi  CIUlaBd  3a  XIMIYHUM
CKJIaJIOM, ITPU3HAYEHHSM, SIKICTIO Ta CTPYKTYporo: BCm2xkn,
08xn, A40l, 40XH, 60C2, ¥V 10, 9XBI, P6M5K)5, T30K4,
C41l5.

2. PosmmpyBaty MapKyBaHHS 3aJaHUX CIUIABIB,
BKa3aTH BILUIUB JIETYIOUMX €JICMEHTIB.

3.BuzHauuTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTMBOCTI 3aJIaHUX CILJIaB1B, IPUBECTH MPUKIIAAU
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJIEpKAHHSI
3arOTOBOK.



Bapiant Ne 18

1. KimacudikyBatu 3agaHi  CIJIaBM 33 XIMIYHHM
CKJIQJIOM, TIPU3HAYEHHSIM, SIKICTIO Ta CTPYKTYporo: BCm3cn,
20, A20, 35XI'CA, 60C24, Y94, XI12®D, PISK5P2, BK2,
BY120- 2.

2. PosmmdpyBatn MapKyBaHHS 3aJlaHUX CILIaBIB,
BKA3aTH BIUIUB JIETYIOUMX CJICMEHTIB.

3.BuzHaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTUBOCTI 3aJIaHUX CILJIAB1B, IPUBECTU MPUKIIAAU
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJICpKaHHS
3arOTOBOK.



Bapiant Ne 19

1. KimacudikyBatu 3agaHl  CIJIaBM 33 XIMIYHHM
CKJIaJIOM, IIPU3HAYCHHSM, SIKICTIO Ta CTPYKTYporo: BCm4kn,
45, A30, 12X2H4A4, 60C2XDA, VI124, T15K6, BKI0,
KY30- 6, CH20.

2. PosmmpyBaty MapKyBaHHS 3aJaHUX CIUIABIB,
BKa3aTy BIUIMB JIETYIOUYHX €JIEMEHTIB.

3.BuzHaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTHUBOCTI 33JIaHUX CIUIaB1B, IPUBECTU MPUKIIAIN
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJICpKaHHS
3arOTOBOK.



Bapiant Ne 20

1. KnacudikyBat 3agaHi CIUIaBU 3@ XIMIYHHM
CKJIaJIOM, IPU3HAYCHHSM, SIKICTIO Ta CTPYKTyporo: BCminc,
40, A40I', 18XT'T, [LIX15CI, BK6, P6M3, 12X18HYT,
SXHM, B4S80 - 2.

2. PosumipyBati  MapKyBaHHSI 3aJlaHUX CILUIABIB,
BKa3aTH BIUIMB JIETYIOUHX €JICMEHTIB.

3.BuzHauuTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTITYHI
BJIACTMBOCTI 3aJIaHUX CILIaB1B, IPUBECTU MPUKJIIAIN
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJIEpKaHHSI
3ar0TOBOK.



BapianTt Ne 21

1. KnacudikyBat 3ajaHi CIUIaBM 32 XIMIYHUM
CKJIQJI0M, IPU3HAYCHHSIM, SIKICTIO Ta CTPYKTYyporo: BCmocn,
60, 20XI'P, Y104, XI2 M, P9K35, BK10, TI4K8,B460-2,
A40r.

2. PosumidpyBatn MapKyBaHHS 3aJlaHMX CIUIABIB,
BKA3aTH BIUIMB JICTYIOUHX €JIEMEHTIB.

3.Bu3HauuTH TrOJOBHI MEXaHIYHI Ta TEXHOJIOTTYH1
BJIACTUBOCTI 3aJJaHUX CILJIaBIB, IPUBECTH IIPUKIAIN
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJICpKaHHS
3arOTOBOK.



Bapiant Ne 22

1. KnacudikyBat 3ajaHi CIUIaBM 32 XIMIYHUM
CKJIaJIOM, IPU3HAYCHHSIM, SIKICTIO Ta CTPYKTYyporo: 5Cm3xkn,
35, 38X2MIOA, 9XC, P9IM4KS, BK25, , 30X13,
CY25,K437-12.

2. PosmmpyBati MapKyBaHHS 3aJaHUX CIUIABIB,
BKA3aTH BIUIMB JIETYFOUHX €JICMEHTIB.

3.Bu3HaunuTH TOJIOBHI MEXaHIYHI Ta TEXHOJIOTIYHI
BJIACTUBOCTI 3aJIaHUX CILJIaB1B, IPUBECTH MPUKIIAIU
iX BUKOPUCTAHHS T4 BUBHAYUTH CIIOCIO OJIEpKaAHHSI
3arOTOBOK.



Bapiant Ne 23

1. KnacugikyBatu 3agaHl CIDIaBH 3a XIMIYHHUM
CKJIQJIOM, TIPU3HAYEHHSIM, SIKICTIO Ta CTPYKTYporo: BCmocn,
30, A40I, Y94, 20XHP, 50XDA, X12D, 12XI8HI0T,
BK15, TT7K12.

2. PosmmpyBaty MapKyBaHHS 3aJaHUX CIUIABIB,
BKa3aTH BIUIMB JIETYFOUHX €JIEMEHTIB.

3.BuzHaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTMBOCTI 33JIaHUX CIUIaB1B, IPUBECTU MPUKIIAIN
iX BUKOPUCTAHHS Ta BU3HAYUTHU CIIOCIO OJIepKaHHS
3arOTOBOK.



BapianTt Ne 24

1. KnacudikyBatn 3agaHl CIUIaBH 32 XIMIYHHUM
CKJIaJIOM, IMMPU3HAYECHHSM, SIKICTIO Ta CTPYKTyporo: BCmZcn,
15, A12, I5XCH/, 40XC, 38X2HM, 651,
P6M5,BKS,BY100-2.

2. PosmmidpyBatn MapKyBaHHS 3aJlaHMX CIUIABIB,
BKa3aTH BILUIUB JICTYFOUHMX CJICMEHTIB.

3.BuzHaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTMBOCTI 33JIaHUX CIUIaB1B, IPUBECTU MPUKIIAIN
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJICpKaHHS
3arOTOBOK.



BapianTt Ne 25

1. KnacudikyBarn 3aJaHi CIUlaBd  3a  XIMIYHUM
CKJIaJIOM, IIPU3HAYEHHSIM, SIKICTIO Ta CTPYKTYyporo: BCmS«ke,
50, 0912C, 20XH2M, V124, XBI', P12, X12M, P9M4KS,
BK4.

2. PosumipyBati  MapKyBaHHSI 3aJlaHUX CILUIABIB,
BKa3aTH BIUIMB JIETYFOUHX €JIEMEHTIB.

3.BuzHaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTUBOCTI 3aJIaHUX CILJIaB1B, MPUBECTU MPUKIAU
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJICpKaHHS
3arOTOBOK.



Bapiant Ne 26

1. KimacudikyBatu 3agaHl  CIJIaBM  3a  XIMIYHHM
CKJIaJIOM, IIPU3HAYEHHSIM, SIKICTIO Ta CTPYKTyporo: CmO,
Al2, 20XH3A4, 60C2A4, P9KI10, TISK®,
BK10,X18,BY45-6.

2. PosumpyBati  MapKyBaHHSI 3aJlaHUX CILUIABIB,
BKA3aTH BILUIUB JICTYFOUHX CJICMEHTIB.

3.BuzHaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTUBOCTI 3aJIaHUX CILJIAB1B, IPUBECTU MPUKIIAU
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJICpKaHHS
3arOTOBOK.

10,



Bapiaunrt Ne 27

1. KimacudikyBatu 3agaHl  CIJIaBM  3a  XIMIYHHM
CKJIaJIOM, IIPU3HAYEHHSIM, SIKICTIO Ta CTPYKTYporo: BCm2kn,
20m, 38X2H2MIOA, Y8A, P10KS, T5K12, C445, BK10,
K435-10, 12X17.

2. PosmmdpyBaty MapKyBaHHS 3aJaHUX CIUIABIB,
BKa3aTH BILUIUB JICTYIOUMX €JIEMEHTIB.

3.BuzHauuTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTMBOCTI 3aJIaHMX CILIaB1B, IPHBECTU MPUKJIIAIN
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJIEpKaAHHSI
3arOTOBOK.



Bapiant Ne 28

1. KnacudikyBat 3agaHl CIUlaBU 3@ XIMIYHHM
CKJIaJIOM, IIPU3HAYCHHSIM, SIKICTIO Ta CTPYKTYporo: BCm4kn,
55, 0912, Al2, 2512C, LIXI2, Y94, P14D4, 40X13,
K460-3.

2. PosumipyBati  MapKyBaHHSI 33JlaHUX CILUIABIB,
BKa3aTH BIUIMB JIETYIOUHX €JICMEHTIB.

3.BuzHauuTH TOJIOBHI MEXaHIYHI Ta TEXHOJIOTTYHI
BJIACTUBOCTI 3aJIaHUX CILJIaBiB, IPUBECTH IMPUKIIAIU
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJIEpKAHHSI
3arOTOBOK.



Bapiant Ne 29

1. KnacudikyBatu 3agaHl CIJIaBM 3a XIMIYHHUM
CKJIaJIOM, IPU3HAYEHHSIM, SIKICTIO Ta CTPYKTYPOIO:

I'13JI, XH77TIOP, 45, Cm3, 20XIP, 9XC, P18, 15XM,
40X9C2, SXI M.

2. PosmmidpyBatn MapKyBaHHS 3aJlaHMX CIUIABIB,
BKA3aTH BILUIUB JICTYFOUHMX CJICMEHTIB.

3.BuzHaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTUBOCTI 3aJIaHUX CILJIAB1B, IPUBECTU MPUKIIAIN
X BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJICpKaHHS
3arOTOBOK.



Bapiant Ne 30

1. KnacudikyBat 3ajaHi CIUIaBM 32 XIMIYHUM
CKJIaJIOM, IPU3HAYCHHSM, SIKICTIO Ta CTPYKTYporo: BCminc,
O8xn, 50, 10XCH][, 30XH3A4, V74, 60C2XA4, P9,
130K4, CYH30.

2. PosumipyBatu  MapKyBaHHSI 3aJlaHUX CILUIABIB,
BKA3aTH BIUIMB JIETYFOUHX €JICMEHTIB.

3.BuzHaunTH TOJIOBHI MEXaHIYHI Ta TEXHOJOTTYHI
BJIACTUBOCTI 3aJIaHUX CILJIaB1B, IPUBECTH MPUKIIAAU
iX BUKOPUCTAHHS Ta BUBHAYUTH CIIOCIO OJIEpKaHHSI
3ar0TOBOK.



N —

W

MeroaunyHe 3a0€e3IeYeHHs JUCIIUIUIIHA

. KoHcmekr ek BUKIIagaya.

Meronuunnii TOCIOHMK JIJIT  CAMOCTIMHOI pOOOTH CTYJIEHTIB HaJ
TUCIUAILIIHOIO.

3aBaaHHs JUIsl BUKOHAHHS KOMIUIEKCHOT KOHTPOJIBHOI pOOOTH, TOTOYHUX
KOHTPOJIBHUX POOIT.

3aBiaHHs I TECTOBOTO KOHTPOJIIO 3HAHb.

HagpyanbHi onopHi cxemu.

3pa3ku BUKOHaHHS pedepartis.



	ТЕМАТИЧНИЙ ПЛАН




