IIporpama miarorosku 0akaJjaBpiB y rajaysi 3Hanb 14 — "Ejexrpuuna inxxenepis' 3i
crnenianbHocTi 144 —"Temioenepreruxka'

«MarepiajiIo3HABCTBO TA TEXHOJIOTisI KOHCTPYKIIMHUX MaTepiaiBy

150 roa / 5 kpenutiB EKTC

(45 roa. aekuiii, 30 roa. 1a00pPaTOPHUX 3aHATD)
Haguanvnuit konmenm

2-ii ceMecTp

Moayas 1.
3micToBuii MmoayJsb 1. CTpykTypa i BJIaCTHBOCTI MeTAJIIB

Tema 1. BusznauenHs i1 knacu@ikamisi. ATOMHO-KpUCTaliuHa OylOBa METAIB.
Anotpomniuni 3Minu. Jledektu kpucrtani. Audy3is B MeTallax 1 cruiaBax.

Tema 2. [Iporiecu naBiaeHHs 1 KpucTanizaii. BiacTuBocTi MeTaiB 1 CIiaBiB.
Tewma 3. ®a3oBuil ckia CIJIABIB.
Tema 4. OCHOBHI JllarpaMy CTaHy MOJBIHUX CUCTEM.

Tema 5. Komnonentu, ¢as3u Ta CTpYKTYpHI CKJIAJ0BI B CUCTEMI 3aJi30BYIJICIb.
Jliarpama craHy 3aj1i30-1IeMEHTUT. Byrienesi craii.

Tema 6. Jliarpama ctany 3anizo-rpadit. YaByHu.

3micToBuiit Mmoay.b 2. CynHo- Ta MalIMHOOYIiBHI MaTepiaan

Tema 7. YaBynu. binuii Ta cipuii yaBynu. Jlerosani yaBynu. Knacudikaris ta
MapKyBaHHs cTaynieid. EkcrutyaTaniiHi BUMOTH 10 CyJHO- Ta MAIIMHOOYJIIBHOI CTaJIeH.
BruuB sieryrounx e1eMeHTIB Ha BIACTUBOCTI CYJTHO- Ta MAIIMHOOY/IIBHOI CTajlei.

Tema 8. Metoau miABUILEHHS SIKOCTI CTalll. BUpOOHUIITBO alFOMIHIIO 1 TUTAHY.

Tema 9. CrmaBu ajgioMiHIIO 1 THTaHY B CyJHO- Ta MamMHOOyayBaHHI. TurtaH 1
CIUTaBH Ha Moro ocHOBl. MigHI1 CTUIaBH.

Tema 10. IncTpymenTanbhi Marepianu. Crami. TBepal cmuiaBu. MeTtajgokepamika.
AOGpa3uBHI MaTepiau.

Moayas 2.

3micToBuii MOayIb 3. X0101HA 00po0Ka MeTAJIIB
Tewma 1. Knacudikarris Bepcraris. Jlegopmartis B porieci pizants. CXxemu pi3aHHS.
3MIIHEHHS Ta TEIJIOBI SBHUIIA 11T Yac pi3aHHS.

Tema 2. OO6poOKka 3aroTOBOK Ha BepcTaTax TOKAPHOI I'PYIH, CBEPMJIMIBHUX 1
po3rouHux BepcTartax. IHcTpymeHT. IlpucrocyBanusi. Bepcratu. OCHOBHI cxeMu
00pOOKH.



Tema 3. O6poOka 3aroToBOK Ha (pe3epHHX 1 MPOTHKHUX BepcTarax. [HCTpymeHT.
[TpucrocyBanns. Bepcratu. OcHOBHI cxeMu 00pOOKH.

Tema 4. O6poOka 3aroTOBOK Ha CTPyrajbHMX 1 HUTI(yBaJIbHUX BepcTaTax.
Inctpyment. [IpuctocyBanns. Bepcratu. OcHOBHI cxeMu 0OpOOKH.

3micToBuii Moayab 4. 'apsiua 00po0dka Merasis

Tema 5. O6po6ka metaniB THCKOM. CyTHICTb 1 CTOCOOM OOPOOKH METalliB TUCKOM:
NpOKaTyBaHHS; IMIPECYBaHHS; KyBaHHs, INTaMIlyBaHHs. JluBapHe BHPOOHHUIITBO.
BurotoBneHHs pa30BUX MIM[AHO - TTIMHUCTHX (HOPM.

Tema 6. Cnemianpui mMetomu nutBa. CynHoB1 cranbHi BiamuBku. CyaHOBUUI
CTaJIbHUHM TPOKAT 1 CyJHOB1 MOKOBKH.

Tema 7. BuzHauenHs 1 kinacudikaiiis TepMidHOi 0OpoOKH. 3aCTOCYBaHHS JlarpaMu
CTaHy 3aJ1i30-ByIJICIIeBUX CIUIaBiB. [IpoaykTu po3nany aycTeHiTy.

Tema 8. [lepeTBOpeHHs y CTasIX IPU HArpiBaHHI Ta 0XOJOKEHHI1. Biamain 1 iioro
pizHoBHU. ["apTyBaHHs cTani. Bigmyck raproBaHoi cTai.

Tema 9. OcHoBu Teopii TepMiuHOI 00poOku crami. [leperBopeHHss B cTajii npu
HarpiBaHHl. 3pOCTaHHs 3€pHA ayCTEHITY IpH HarpiBaHHI. [lepeTBopeHHs B cTam npu
OXO0JIO/KYBaHHI. [30TepmivyHa 1 TEpPMOKIHETUYHA JlarpaMy po3Naay ayCTEHITY.
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«MarepiajiIo3HABCTBO TA TEXHOJIOTisI KOHCTPYKIIMHUX MaTepiaiBy

150 roa / 5 kpenutiB EKTC

(45 roa. aekuiii, 30 roa. 1a00pPaTOPHUX 3aHATD)

Temu nadoopamoprux 3aHamo

Ne Kinbkictb
o/ Haszsa Temu I
1 Texnika 6e3rmexu poOoTH y 1adopaTopii «Marepiaio3HaBCTBa 5
ta TKM».
2 | MiKpOCKOIIIYHUN METOJT JJOCIIIKEHHS METaIIB 4
3 | Hiarpama «3aiizo-1ieMeHTUT». Byrienesi crami 3
4 | CTpyKTypa Ta BIaCTUBOCTI YaBYHIB 2
5 BusnadeHHs TBep10CTI METaJIIB 1 CIUIaBIB 2
6 | BusnaueHHs ygapHOT B’SI3KOCTI METaJIiB 2
v YMOBHI TO3HAY€HHS 1 KIHEMaTU4YHI CXEMHU EJIEMEHTIB 5
METaJI0pi3aIbHOTO BEpCTaTy
8 AHani3 KIHEMAaTH4YHOI CXEMH, NPAKTUYHE O3HAHOMIICHHS 3 9
YCTPOEM 1 pOOOTOIO0 Ha TOKAPHOMY BEpCTaTi
9 | YacTtuHH 1 €1E€MEHTH TOKAPHOTO MPOXITHOTO Pi3IIs 1
10 BruiuB enemMeHTIB peXuMy pi3aHHS Ha TeMIEpaTrypy pi3aHHs 5
Py TOYIHHI.
11 | CeBepmmibHUI BepcTaT 1 poOOTH, IKI BUKOHYIOTHCS Ha HOMY. 2
12 | ®pesepHuii BepcTat i poOOTH, sIKI BUKOHYIOTHCSI HA HBOMY. 4
13 VYHiBepcanbHO-3aTOUYHUN BEpCTaT 1 poOOTH, SIKI BAKOHYIOTHCS Ha 5
HBOMY..
Pa3zom 3 qpucumiutiHmg 30
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150 roa / 5 kpenutiB EKTC

(45 roa. aekuiii, 30 roa. 1a00pPaTOPHUX 3aHATD)

3aeoanus 0na camocmiinoi pooomu

No Kinbkicth
Ha3zsa Temu
3/m TOJINH
dopmyBaHHS CTPYKTYPH CIUIaBIB IIPH KpUCTaJIi3allli.

Anotponiyni 3MiHd. [ledektn kpuctams. Judy3is B meTanax

1 . . . : 10
1 crutaBax. Jledopmartisa Ta pyilHyBaHHS METaIB.
BnactuBocTi MeTaniB 1 criaBiB. Pa3oBHil CKiIal CIJIaBIB

5 OcCHOBHI AlarpaMu cTaHy MOJBIMHHUX cucTeM. Jliarpama ctany 10

3aJ1i30-ByIJienb. Byrienesi crami

Yasynu. Kiacudikaiist Ta MapKyBaHHS 4YaBYHIB 1 CTaJIEH.
3 BruuB neryrounx e1eMeHTiB Ha BJIACTHUBOCTI CYJTHO- Ta 9
MaIIMHOOYAIBHOI cTaIl

CrmnaBu anioOMIHIIO 1 THTaHY Yy CyaHOOyayBaHHI. MinHi

4 CIUTIaBH, SIKI BAKOPUCTOBYIOTHCS Y CYy/THOOYTyBaHHI1 10

5 CrnnaBu adiOMIHIIO 1 THTaHy Yy CyaHoOyayBaHHI. MinHi 10
CIUIaBH, SIKI BAKOPUCTOBYIOTHCS Y CYy/THOOYTyBaHHI.

5 [HcTpy™MenTanpH1 MaTepianu. TBepAl CriaBH. 10
Minepanokepamika. AOpa3uBHI MaTepiaiu

7 Mexaniuna 00poOka MarepiaiiB Ha cTaHkax 3 UITY. 8

3 O6po6ka metamniB TuCKOM. CyTHICTB 1 criocoOu 00poOKu 3
MeTa-JIiB THCKOM: ITPOKaTyBaHHS; IPECYBaHHS; KyBaHHSI.

9 CrnemniansHi MeToau auTBa. Cy/IHOBI CTalbHI BIVIUBKH. 15
CyaHoBHI CTAJILHUM MPOKAT 1 CY/THOBI TOKOBKHU
TexHonorig TepMiyHOi 00poOku crani. [leperBopenHs y

10 CTaJISIX TIPHM HarpiBaHHI Ta 0XOJOMKEeHHI. MeToaun 30

MOBEPXHEBOI0 3MIIIHEHHS cTali. [30TepMiuHa Ta
TEPMOKIHETUYHA JlarpaMu po3Naay ayCTeHITY

Pa3zoMm 3 nucuumiinu 120
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«MarepiajiIo3HABCTBO TA TEXHOJIOTisI KOHCTPYKIIMHUX MaTepiaiBy

150 roa / 5 kpenutiB EKTC

(45 roa. aekuiii, 30 roa. 1a00pPaTOPHUX 3aHATD)
3aeoanns 0na nOMOYHO20 MaA RIOCYMKOBO20 KOHMPOJIIO
Moayas 1

KonTposbHi nuTanHs 10 1-ro 3MicToBOro MoayJist

1. Jliist cyxoro nutiyBaHHs MikpounTiiB 3acTOCOBYIOTH namip (25, 16, 12, 10,
8, 6, 4), mo BianoBigae 'OCTy. o, Hanpukiaa, o3Havae nudpa 25?

2. Jliist MOKporo nutiyBaHHsI BUKOPUCTOBYIOTh BOJOCTIMKHMM HUTI(yBaIbHUN
namip (16H, 16J1, 12H, ..., 4H, 4JI). [1lo o3nauae 6ykBa H?

3. 3rizno ['OCT 9206-50 mpu BUTOTOBIIEHHI MIKpOIUII(IB 3aCTOCOBYIOThH

anMasHi nactu (Hampukiaaa 60/40 MapkyeTbcs 4epBOHUM KosbopoMm). Ilo o3HauaoTh
udpu 60/40?

J1J1st 40TO IPOBOISATH TPABJIEHHS MIKpOLLTi(hiB?

o Take MikpoaHamiz?

4
5
6. o Ha3uBaeThCS ayCTEHITOM?
7 II{o Ha3uBaOTh LIEMEHTUTOM?
8 1o HazuBaetbes peputom?
9 1o Ha3MBaETHCS MEPITITOM?
10. Sk Ha3WBarOTH TBEPAMI PO3UMH BYTJIEIIO B anbda 3aisi?
11.  SIx Ha3uUBaIOThH TBEPAMI PO3YMH BYTJIEIIO B raMa 3ai1i3i?
12. Sk Ha3WUBaIOTh MEXaHIYHY CyMIII PEPUTY 3 IEMEHTUTOM?
13. Sk Ha3uMBaIOTH XIMIYHY CHOJIYKY 3ajli3a 3 Byryeunem?
14. IIlo Ha3zuBarTh ha3orw?
15.  Skuii crtaB Ha3UBAETHCA «XIMIUHA CIOTYKa»?
16 o o3Havae miHis «JTiKBiAYyCc» Ha aiarpami crany Fe-C?
17. 1Ilo o3Hayae JiHis «COJIAYC» Ha Alarpami MOABIMHUX CILJIaBiB?
18. IIlo o3Hauae JiHIsA «COJAYC» HA Alarpami CTaHy?
19. V yoMy BIIMIHHICTh €BTEKTHUKH BiJ] €BTEKTOIAA?

20. ki kpuUCTaNiyHiI TpaTy Mae y - 311307
21. Sxy nomimopdHy abo anoTporniyHy MOAMGQIKALIID 3a7i3a MalTh I'paTH
IpaHELEHTPOBAHOrO Ky0a?



22.  SIKi KpUCTali4H1 TpaTH Mae o - 3aj1130?
23.  SIki kpucTaniyHi rpatd Mae [} - 3ai130?
24. 1llo Ha3UBaIOTh aHI30TPOITIEIO?

25.  SIx1 0cOOIMUBOCTI TBEPAOTO PO3UUHY?
26. UYu MOXHa PO3AMBHUTUCA MiJ MIKPOCKOIIOM KOMIIOHEHTH, SIKI BXOJATH /10
TBEPJIOTO PO3UMHY?

KoHTpo/IbHI NMTaHHSA 10 2-T0 3MICTOBOI0 MOAYJIS

1. Meska MIITHOCTI SIKOTO YaBYHY € HaOUIBIIIO0?

2. Jlo SIKMX BIACTUBOCTEH BIIIHOCHTHCS KOpPO3iifHAa CTIHKICTh METaliB?

3. Slka BenmnumHa 3YUTY€ETHCS 31 IKaau mpudopy Poksernna?

4. Sxuii BIuMB Hasiae Moaudikarop 1-ro poay Ha CTPYKTYpy CIpOro 4aByHy?

5. [Tim MikKpoCKOTIOM 3HaiiieHa CTPYKTypa, 1o ckiamgaeThes 3 20% depury,
80% mepuity i rpadity miacriByactoi popmu. o 1e 3a maTepian?

6. [Ilo KOHKpETHO BU3HAYAE JIOCIIIHUK ITPU BUMIPIOBAaHHI TBEPAOCTI Ha Mpeci
bpunema?

7. Sxuii BB poOuTh MOaU(pIKaTOp 2-r0 poAy Ha rpadiTHI BKIIOUECHHS?

8. SIke MOHSITTS HAJEKUTh IO TEXHOJOTTYHUX BJIIACTUBOCTEN MaTepiary?

Q. [Ilo Ha3uBa€eTHCA JIeALOYPUTOM?

10.  SIxi1 yaByHH Kpaliie MpaIoTh NPy 3HAKO3MIHHOMY HaBaHTa)KEHH1?

11.  Sxy popmy rpaditoBux BkiItoueHb Mae 4aByH KU35-107
12.  Jlo sKoi Tpymnu BiZHOCUTHCS YaBYH 31 CTPYKTyporo "mepimit + neaeOyput +
neMeHTur'?

13.  Sxy ¢opmy rpaditoBux BKIHOUeHHh Ma€e yaByH CY 217

14.  Sxy ¢opmy rpadiToBux BKIHOYeHHb Ma€ yaByH BU 60-12?

15. VY skoro yaByHy rpadiT 3HaXO0AUTHCS B MIIACTIBYACTIH Popmi?

16.  SxuMm iHIEHTOPOM KOPUCTYIOThCS MPY BU3HAYEHHI TBEpAOCTI 1Mo PoxBermry
npu HaBaHTaxxeHH1 1500 H?

17.  SIxuM 1HAEHTOPOM KOPUCTYIOThCS MpU BU3HAYeHH1 TBepaocTi o HRB?

18. 'V skoro yaByHy rpadit nepeOyBae B KyJsicTii (hopmi?

19. Sxa MIKpOCTpyKTypa SBIsi€ COOOI0 €BTEKTOIAHY CcyMill Qeputry i
LIEMEHTUTY?

20.  Sxuii 3 METO/1B BU3HAYEHHSI TBEPAOCTI € HAMOUIBIIT TOUHUM?

21. Illo Ha3UBaETHCS «HAKICTIOM?

22. 3 sKOi cTaji JOIibHO BUTOTOBISATH 3aJII3HUYHI PEUKH?

23. 3 sdAKoi cTadi JOUIIBHO BHUTOTOBIISATA IHCTPYMEHT MJid Hapi3yBaHHS
pi360JIeHHS (MITYUK)?



24. 3 sKOro marepialy MOXHa BUTOTOBUTH HAIWJIOK 13 APIOHOIO HACIYKOIO
(mandinm)?

25. 3 sKoro Marepiajly HaWOUIbIIe JOIIJILHO BUTOTOBUTH OOpPOOKOIO THUCKOM
AWK 17151 30epiraHds IHCTPYMEHTIB?

26. 3 sikoro mMarepiaiy JOILIBHO BUTOTOBUTH CIA0Ky MPYKUHY?

27.  CKIUIbKH BYTJICLIO MICTUTBHCS B JIETOBaHIi iHCTpyMeHTalbHi# ctami 9XC?

28.  Sxi crani BiTHOCSTHCS JO HU3bKOJIETOBAHUX ?
29. Byrnenesi iHCTpyMEHTaJIbHI CTall MapKIpyIOThes, sIK Hanpukiaa: Y9. o
o3Havae nudpa 9?

30.  Cranp 3BuuaifHOi sikOCcTI Mae nmo3HadeHHs Ber3cn. 1o mo3nayae nudpa 3?
31. Illo mo3nauae mitepa B y mapui craniu BCt3cn?

32. Bijg 4oro 3aiexXuTh IPOKATIOEMICTD CTai?

33. llIBuakopizanpHl CTajli 3aCTOCOBYIOTH JJIi BHUTOTOBJIEHHS PI3aJIbHOTO
IHCTPYMEHTY, IIPAIIOI0Y0r0 Ha BUCOKUX IIBUAKOCTAX pi3aHHs. [1]o nmo3Hauvae nuudpa 18
y ctam P18?

34.  Jlo sIKOTO KJIacy 3a CTPYKTYPOIO BiTHOCHTHCS CTATb Y 9?
35. Jlo SIKMX BIaCTUBOCTEH BIIHOCHUTHCS KOPO3iiiHa CTIMKICTh METaiB?

36. B ocCHOBY TIO3HaUCHHS MapoK JICTOBAaHUX CTajJed  MOKJIaJcHa
oykBeHomudpona cucrema. Hanmpukian: 60C2. CKiabKH BYTJICHIO B JIaHii cTami?

37. SIki craim BIIHOCITH 10 BUCOKOJIETOBAaHUX?

38. Ilo Ha3uBaeThcs eneOypuToOM?
39. o mo3nayae OykBa A B Mapili BUCOKOSIKICHO] JieroBaHoi ctaimi 12X2H4A?

40. B OCHOBY TMO3Ha4Y€HHS MapOK JIETOBAaHWX CTaJled  TOKJIaJieHa
oyksenorudpona cucrema. Hanpuxman: 60C2. 1Llo moznauyae 6yksa C?

KoHTpoJibHi nuTaHHs 10 3-10 3MiCTOBOr0 MOIYJIsl

1. Y sdkoMy 3 BY3JIB TOKapHO-TBUHTOPI3HOTO BepcTaTa BCTAHOBJIEHUU
LIITAHIETb?

2. SAxor OYKBOIO MO3HAYAETHCA 3aHINA KYT TOKQPHOTO MPOX1THOTO Pi31s?

3. Skuii KyT TOKapChKOIro MPOXIHOTO Pi3ls 10piBHIOE 90-67

4. Sxuii KyT A pi31s COpUsIE CXOY CTPYKKU yOiK 00poOIIt0OBaHOT MOBEPXHi?

S. Sxuii KyT A CIIpUsie CXOy CTPYKKHU YOIK 00p0o0IeHOT MOBEpXHi?

6. [Ipu sSIKMX IBHUIKOCTAX Pi3aHHSA WIOPCTKICTH 0Op0OJIEHOT MOBEpXHI Oyje
HallMEHIIOK0?

1. SIkuit KyT Ha3UBA€ETHCSA FOJIOBHUM KYTOM Y TUIaH1?

8. [Ipu sKMX MBHUIKOCTAX PI3aHHSA MIOPCTKICTH 00p0OJIEHOT MOBEpXHI Oyje

HaOUIBIIO?



9.  Skwuil 3 By3NiB TOKapHO-TBUHTOPIZHOTO BepcTaTa BUKOPUCTOBYETHCS IpHU
00poOI1l KOHIYHOT MOBEPXHI 3 MEXAHIYHOIO TI0/Ia4Yet0?

10 Sxuii 3 By3/1iB TOKapHO-TBUHTOPI3HOIO BEPCTaTa BUKOPUCTAETHCS JJIS 3MIHU
IIBUIKOCT1 OOepTaHHS IIITHHICIIS?

KouTposibHi nuTaHHsA 10 4-10 3MiCTOBOIr0 MOAYJISt

1. Axuit BuUg TepMmiyHOi OOpOOKM TONsTaE B HarpiBaHHI MeETaly 0
10001050°C, Butpummi npu Lid TeMreparypi ¥ MNOBUIBHOMY (pa3oM 3 TMIiYYO)
OXOJIOJIKEHHI?

2. J1o sikoro BHy TEpMIYHOT 0OpOOKH MOKHA BITHECTH OIEpaIlito, MoB's13aHy 3
HarpiBaHHsAM 3arapToBaHoi craii 40 g0 t=600°C i 0X0JI0KEHHSIM Ha MOBITP1?

3. Sk 3M1MCHIOIOTH OXOJIO/IPKEHHS 3arapTOBaHOI CTaJll MPH BIAIMyCKaHH1?

4. Sxuii mapaMeTp pexUMy TepMIYHOI OOpOOKM BH3HA4Ya€e B OCHOBHOMY
KIHIIEBY CTPYKTYpPY ¥ BJIaCTUBOCTI BUPOOIB?

S. Sk 0XOJ0KYIOTh IPH 3arapTyBaHHI JErOBaHy CTallb?

6. [Ipu Temnepatrypi IKOi KpUTUYHOI TOYKHU MPU HArpiBaHHI 3a€BTEKTO1THOL
CTaJll 3aKIHUYETHCSI YTBOPEHHS ayCTEHITY?

7. Sk 0XOJOKYIOTh CTaJIb P HOpMAJTI3aLlii?

8. [Ipu Temmeparypi sIKOI TOYKHM MpPH HArpiBaHHI 3aKIHYYE€THbCS YTBOPEHHS

ayCTEHITY B €BTEKTO1/IHOI CcTami?

9. Sk 3A1UCHIOIOTH OXOJIOJIKEHHSI PU MIOBHOMY BiANajIeHH1?

10.  SIke BigmyCKaHHS 3aCTOCOBYIOTH JJISl TIPYKUH 1 pecop?

11. IIpwm sKiii TeMnepaTypi BifOyBaeTbCs NEPETBOPEHHS AyCTEHITY B EPJIT IPU
OXOJIOIKEHHI IOEBTEKTO1AHOI cTa?

12. SIxke BiANmyCKaHHS CTBOPIOE HaMKpalie CIHOJYyYeHHs MIIHOCTI Ta
MJIACTUYHOCTI 3arapToBaHoi cTai?

13. TIlpum TemmepaTypi SIKOT KPUTUYHOI TOUKHM MOYMHAE YTBOPIOBATHCS (PepuT
MIPU OXOJIOJIPKEHHI1 10 €BTEKTO1IHO1 CcTasi?

14. Sk 3MIHIOETHCS MIIIHICTh CTal 3 MiJIBUIICHHSM BMICTY BYTJICIIO?

15.  Jlo sikoro BUly TEpMIYHOT 0OpOOKH MOXKHA BIIHECTH OTIEPAllil0, MOB'sI3aHy 3
HarpiBanHsM ctaii 40 1o t=840°C u 0X0JI0KEHHSIM y BOJI1?

16. Jlo sKoro BuAYy BIJHOCHTHCS IIJIaCTHYHA jaedopMaliis 3ajiza TpH
temnepatypi 300°C, ko Temreparypa ioro miasiaeHus 1539 °C?



