





CUJIABYC HABYAJIBHOI JUCLMILIITHUA

1. 3araabHa indopManis Npo HaBYAJbHY JUCHUIJIIHY

IToBHa Ha3Ba TexHO0TisI KOHCTPYKIIIMHUX MaTepiaiiB

HaBYAJIbHOT

IUCHAIUIIHA

Po3po6nuk(n) Onmnactok SpocnaB BitaniiioBu4, BUKIaga4 BHIOT
Kareropii

E -mail:yaroslav.olasyuk@googlemail.com
https://sites.google.com/view/olasyuk

CeMeCTp BUBYCHHA

.. . | kype (1-11 cemecT
HAaBYAILHOIAMCUMILTIHU ( p)

OO0csr HaBYAJILHOT OO0csr HaBYAIBHOI TUCHUIIIIHU cTaHOBUTD 4 kpeauTtn EKTC;
IUCHUAIUIIHA nekuii: 44 ron.

npaktuyHi 3aHATTS: 20 ToI.

camocTiitHa po6ora: 56 ro.

@opMa KOHTPOJIIO — €K3aMEH.

MoBa(1) BUKIIaIaHHS YKpaiHCbKOI MOBOIO

2. Micue HaBYaJIbHOI IMCHUILIIHA B OCBITHil mporpami

Cratyc AuCUMILTIHU O00B’s13Kk0Ba HaBYaJIbHA JUCIUILIIHA 32 OCBITHLOO-
po¢eCiifHOI0 TPOTPaMOI0

[TepeaymoBu myist HeoOxinni 3HaHHS 3: «MareMaTukay, «Dizuka»
BHUBUCHHS

JTUCIUTITIHA

JlonaTkoBi yMOBH OpnoyacHO MarTh OyTH BHBUYEHI (3a0e3medeHi):

«BCTB», «Kpecnenns», «Bumia matemaTuka.

OOMexeHHs OOMmesxeHHs BIACYTHI

3. Mera Ta 3aBJaHHA HABYAJbHOIL )]]/ICIII/[]'[.]'liHI/I

Meta HaBYAJIBLHOI IMCUMIIIHU: HAAATH MaiOyTHIM (axiBIsIM 3HAHHS PO OyAOBY 1 BIACTUBOCTI
MaTepiajiB, BUOIp Ta 3aCTOCYBAaHHS TEXHOJIOTTUHUX METO/IIB OIEpKaHHs 1 0OpOOKHU 3aroTOBOK JieTanen
MallliH, 5Ki 3a0€3Me4Yyl0Th BUCOKY SIKICTh BUPOOIB, EKOHOMIIO MaTepialliB Ta BUCOKY MPOIAYKTUBHICTb
npari.

3HaHHS Ta HABUYKH, HAA0aHI CTYJIEHTOM MPH BUBUEHHI JaHOI AUCUMUIUIIHHA, HEOOX1IHI HoMy st
MOJAJbIIOr0 BHUBYEHHS CHEIIAJIbHUX JTUCIUIUIIH, MPH KYpCOBOMY IPOEKTYBaHHI Ta BHUKOHAHHI
JUIJIOMHOTO MIPOEKTY, Y TIOBCAKICHHIH BUPOOHUYIH JiSUTBHOCTI.

3aBIaHHs HABYAJBHOI JUCHUIJIIHU: BUBUYCHHS JUCIUIUIIHYU Mepeadadac Taki OCHOBHI aCMeKTH:
BUPOOHUIITBO Ta BJIACTUBOCTI YOPHUX 1 KOJBOPOBUX METaJiB Ta CIUIABIB, PI3HOMaHITHY OOpOOKYy
METaJliB Ta CIUIaBIB, 3BapIOBAaHHS METaNiB, METOAIB OJIEp)KaHHS KOMITO3ULIWHUX Ta KOHCTPYKIIIHUX
Mmarepiais.

4. KoMneTeHTHOCTi, AKUMU NOBHHEH OBOJIOAITH 3100yBay B pe3yJbTaTi
BUBYECHHSAUCHUILIIHH

OK14. ba3oBi 3HaHHS OCHOBHMX 3aKOHOMIPHOCTEH 1 Cy4yaCHMX JOCATHEHb B: MaTepiallo3HaBCTBI,
TEXHOJIOT1l KOHCTPYKIIMHMX MaTepiajiB, TEXHIYHIH MeXaHilli, MaJIWBO-MAaCTUIBHUX MaTepialis,
CTaHJApTHU3aIlli Ta TEXHIYHUX BUMIPIOBAHb.




5. [IporpamMHi pe3yibTaTH HABYAHHSA

[IPH-1. Maru cnemiami3oBaHi eMITIpUYHI, TEOPETUYHI Ta MPAKTHUYHI 3HAHHS HEOOXimH1 JIs
CaMOCTIHOTO BUKOHAHHS CKJIQJHUX CIIELiaTi30BaHUX 3aBJaHb y rajry3i aBTOMOOIIBHOTO TPAHCIIOPTY,
HECTH BIJMOBINAJIBHICTD 33 PE3YJIbTATH CBOEI MISUIBHOCTI Ta KOHTPOJIIOBATH IHIIUX OCIO y TEBHHUX
CUTYAIlisX.

[TPH-2. BinbHO crinKyBaTUCS AEP’KaBHOIO Ta IHO36MHOIO MOBaMH YCHO 1 TUCbMOBO IIPH OOTOBOPEHHI
npodeciiHUX MUTaHb.

6. Bumoru 10 3HaHbL i BMiHb

B pe3ynbTaTti BUBYEHHS TUCHUIUIIHYU CTYACHTH NOBUHHI 3HATH:

3Ha4yeHHs1 KOHCTPYKLIHHUX MaTepialiB B HAPOJHOMY TOCIOIAPCTBI.

BynoBy MeTaniB i criiaBiB, iX OCHOBHI BJIaCTUBOCTI Ta CHOCOOM BH3HAYCHHSI.

BynoBy 1 knacudikariito, mo3HauYeHHs 1 TATy3b 3aCTOCYBaHHS KOHCTPYKIIIHHUX MaTepiaiB.
Teopiro 1 MPaKTUKY TEPMIYHOI 1 XIMIKO-TepMI4HOI 0OPOOKH.

XapakTeprCTHUKY OCHOBHUX HEMETAIEBUX MaTepiaiB.

3aranpHi BiIOMOCTI PO METATYPril0 YOPHUX Ta KOJTLOPOBUX METAIIIB.

OcCHOBHI c1IOCOOM OTpPUMaHHS METAJIEBUX 3aIOTOBOK Ta iX XapaKTEPUCTHKY.

[ToHATTS PO KOPO3it0 METANTIB 1 CIOCOOU 3aXUCTY BiJ| HEI.

€3yJIbTaTl BUBUCHHS 1€ TUCIUIUTIHA CTYACHTH IIOBUHHI BMIiTH:

Bu3Hayat 0OCHOBHI MeXaHi4HI BJACTUBOCTI METAJIIB 1 CIUIABiB.

BuzHauaty 3a 30BHIIIHIMH O3HaKaM i JESKUMH BIACTUBOCTSIMU BHIY METAJIB.
OBomnoiTH nMpuiioMaMy BUKOHAHHS MaKpo- Ta MIKpOaHai3y METaJiB i CIUIaBiB.
Bu3zHauaty 3a CTpyKTYpOIO BMICT BYTJICIIO B CTaJIl Ta BUJ] YaBYHIB.

BcranontoBaTH peskuM TepMivHOI 0OpOOKH cTali i 4aByHa.

OBouoaiTH puiloMaMy BUKOHAHHS JOCIIKEHHS PI3HUX KOHCTPYKIIHHUX MaTepiaiB.
[Tpu3nayatu ciocoOn 06pOOKHU Pi3HUX BH/IIB JIETANICH.

B

NOoOURrWN—,T ONOUTAWNRE

7. IlporpaMa HaBYAJIbHOI U CHUILTIHI

I. OCHOBHU BUPOBHUIITBA HOPHHUX 1 KOJbOPOBUX METAJIIB

1.1. BupoOHMUTBO YaBYHY

Bunu meranypriiinux npoueciB. BuxiaHi marepianu g BUIUIaBKM 4YaBYHY: 3ajli3Ha pyJa,
arjaoMepar, Kokc, (IIrocH.

bynoBa nomenHoi meui Ta ii pobota. IIponyktu nomeHHOi miaBku. TeXHIKO-€KOHOMIUHI
NOKa3HUKH poOOTH ToMeHHO1 nedi. CyyacHi METOM MiJBUILEHHS MPOAYKTUBHOCTI IOMEHHUX MeyYeH.

1.2. BupoOHuuTBoO craJji

CyTHicTh npoliecy nepepoOKH YaByHY B CTallb.

CyuacHi cnocobu opnepxaHHs ctami. [loHATTS mpo OeceMepiBChbKUN Mpoliec, KUCHEBO-
KOHBEPTOPHMH cHOCiO Ta MapTEeHIBCbKE BUPOOHUIITBO CTaJIi.

[Toxka3HMKM HOBHMX TEXHOJOriM BuUpoOHHUNTBa cTani. [loHATTS npo IUIaBKy cTajdl B
€JIEKTPOAYTOBUX Ta IHIYKIIMHUX nedax. [Ipsime BigHOBIEHHS 3ami3a. CriocoOu po3IMBaHHS CTaJIi.

1.3. BupoOHMUTBO KOJHLOPOBUX MeTAIiB

MizaHi Ta amrOMiHI€BI Py 1 MIATOTOBKA iX /10 maBku. CyTHICTh MPOIIECY BUPOOHUIITBA M/,

anmoMiHito. [ToHSTTS mpo BUPOOHUIITBO MarHito 1 TUTaHy.

2. OCHOBU MATEPIAJIO3HABCTBA
2.1. ByoBa i BJacTUBOCTI MeTaJliB

Knacudikarist MetaniB. ATOMHO-KpUCTalliyHa OyZl0Ba METajIiB. AHI30TPOIHICTH Ta ii 3HAUE€HHS
AJOTpomiuHi NepeTBOpeHHs B MeTanax. KpuBi HarpiBaHHA W OXOJIOJKEHHS YUCTOTO MeETaly 1
amopduoro Tina. [IOHATTS PO BIACTUBOCTI METAJIIB: TEXHOJIOTIYHI, (D13UYHI, MEXaHIYHI Ta XIMIYHI.

BunpoOyBanHs Ha TBepaicTh 3a MeToaoM bpinens, Poksenna i Bikkepca. OCHOBHI BiIOMOCTi
PO BUMIPOOYBAaHHS METaTy Ha MILHICTD 1 B'SI3KICTb.

JlaGopatopHo — npakTiuuHa poborta Nel BuBueHHS TBEpIOCTI METaIB.

2.2. OcHOBH Teopii cniaBiB

3aranpHi BijoMocTi mpo crutaBd. a3, KOMIOHEHTH. TBepii po3uMHM (IPOHUKHEHHS 1
3aMilleHHs ), XIMIYHI CTIOJIYKH Ta MEXaH14H1 CyMIIIi.




Cnocobu opepkanHs crutaBiB. KpuBi oxosopkeHHs ciuiaBiB. [liarpamu cTaHy MOABIHHUX
CIUIaBiB.

JlaGopaTopHo — npakTraHa podoTa Ne2 Makpo- 1 MiKpoaHali3 CIIaBiB.

2.3. BractuBocTi Ta AiarpaMu cTaHy 3aJi30ByIJlelleBUX CILJIABIB

BrnactuBocTi 3amiza W ByrJIeno. AJIOTPONIYHI TNEPETBOPEHHS 3ajliza XapaKTepUCTHUKA
CTPYKTYPHHX CKJIQJIOBUX 3aJi30BYIJIeleBUX cIlIaBiB. CTPYKTypHI MEpEeTBOPEHHS MPH HarpiBaHHI Ta
OXOJIO/DKEHHI B 3alli30ByTJeleBux cruiaBax. Jliarpama craHy 3ami3o-nieMeHTUT. [Ipaktuyne
3aCTOCYBaHHSA JiarpamMu.

2.4. YaByHu

Krnacudikarrist yaByHiB Ta BIUIMB JIOMIIIIOK Ha iX CTPYKTYpY 1 BIACTUBOCTI. Buau yaByHIB, X
3aCTOCYBaHHA 1 MApKyBaHHS 3a CTaHJAPTaMH.

BrumB nomimiok 1 rpadiTy Ha CTPYKTYpyY 1 BIaCTHBOCTI YaBYHY.

B rpadiuyHEX BKIIOUEHB 1 CTPYKTYpPH Ha MEXaHIuHI BIaCTUBOCTI YaBYHIB.

2.5.ByrJeuesi craJi

BruB Byriiemio i mocTiiHUX TOMIIIOK HA BJIACTUBOCTI ByrJieneBux craned. Kmacugikaris,
3aCTOCYBaHHS 1 MapKyBaHHsI BYTJICLIEBUX CTaJICH 3T1/IHO 3 CTaHJapTaMHU.

2.6. JleroBani craJi

Jlerytoui efneMeHTH Ta iX BITUB Ha BIACTUBOCTI 1 CTPYKTYpy cTaii. Knacudikaiis, MapkyBaHHs
1 3aCTOCYBaHHS KOHCTPYKIIHHUX Ta IHCTPYMEHTAILHUX JICTOBAHUX CTaJICH.

MapkyBaHHS Ta 3aCTOCYBaHHs CTaJleH 1 CIIaBiB 3 0COOJMBUMU BIACTUBOCTSIMHU.

JlaboparopHo — mpakTiaHa pobdoTta Ne3 MapkyBaHHS CTajcH 1 YaByHIB

2.7. OcHOBH TepMi4HOI] i XiMiKO-TepMiuHOI 00p0o0KH cTai

[TpusnauenHs 1 kinacudikaliis BUIAIB TepMiyHOT 00poOKu. [lepeTBOpeHHS NpU HarpiBaHHI Ta
OXOJIO/DKEHH] cTaii. OXoyomKyroui cepenoBumia. PexuMu TpOBEACHHS TapTyBaHHS, BiAITYCKY.
OcHOBHI MOHATTS MPO BiANATIOBaHHA 1 HopManizaiito. CyTh moBepxHeBoro raptyBanns CBY.

Oco0nrBOCTI TEPMiIUYHOT 0OPOOKH JISTOBAHUX CTAJICH 1 YaBYHIB.

OOrpyHTYBaHHS JOLULIBHOCTI 3aCTOCYBaHHS TEPMIYHOT 0OpOOKH.

[lpu3HadeHHs 1 OCHOBH XiMiKO-TepMidHOiI 00poOku. CyTh mporecy NneMeHTamii craii.
Tepmiuna 00poOKa cTami micisl IeMeHTaIli.

[ToHATTS TpO a30TyBaHHS, LiaHyBaHHS, OuQy31iHY MeTali3alilo Ta IHOII BHJIM XIMIKO-
TepMi4HOT 00poOKkHu. [laTeHTyBaHHS IpOTY.

Tepmomexaniuna 006pooka. Jlegextu Ta Opaku TepMIYHOI 0OPOOKH.

2.8. CniiaBu xobopoBux MetadiB. [lopomkosi marepianu. Kopo3sia meraJis

BrnactuBocti miai. CriztaBu Ha MIJHIA OCHOBI, X BJIACTHBOCTI MapKyBaHHS 1 3aCTOCYBaHHSI.
BrnactuBocri amominito, CrijiaBu Ha aJlfOMiHI€EBIH OCHOBI I'a iX 3aCTOCYBaHHS. AHTU(QPUKIINHHI CIIaBU
babitu, [Ipunoi. BnactuBocTi, MapKyBaHHS 1 3aCTOCYBaHHs 0a0iTiB.

3araipHi BIJIOMOCTI MpPO TOPOIIKOBY METadyprito. TeXHOJOris OJep’KaHHS MOpPOIIKY.
Knacudikaris 1 3acTocyBaHHS MOPOIIKOBUX MaTepiaiiB.

Knacudikamis, BIacTUBOCTI, MapKyBaHHS 1 3aCTOCYBaHHS METaJOKEpaMiuHUX TBEPIUX
CILIABIB.

Koposis meranis, i Buau .PaktopH, sKi BIUIMBAIOTh Ha Mpoliec Kopo3ii Meroan 3axucry
MeTaiiB B kopo3ii. CriocoOu 3aXUCTy TEXHIKH Bij KOPO3ii.

2.9. HemeTtaJieBi KOHCTpPYKIiliHi MaTepiann

JepeBHi marepianu. bygoBa 1 BIacTMBOCTI Ta 3aCTOCYBAaTH JIEPEBUHHM 3 KOHCTPYKIIHHOTO
marepiaiy.

[Tnactuunri macu. OcoOaWBOCTI TIacTMac, iX TMepeBard 1 HeMoNiKu. Buaum mmactmac:
TEPMOPEAKTHBHI Ta TEPMOIUIACTHYHI. 3aCTOCYBaHHSA B CUIBCHKOTOCIOAPCHKOMY aBTOTPAKTOPHOMY
MaIIMHOOYTyBaHHI.

[TpoxmnagHi MaTepiaiu, iX BIACTUBOCTI 1 3aCTOCYBaHHS.

['yma, 1i BacTUBOCTI 1 3acToCyBaHHs. PPUKIIIITHI MaTepiaiu.

[ToHATTS PO TEXHOJIOTI0 BUTOTOBJIEHHS TYMOBUX BUPOOIB.

JlakodapO6ui1 maTepianu, iX MpU3HAYEHHS 1 3aCTOCYBaHHSI.

OpuKLiifHI MaTepiaiy, iX BIACTUBOCTI I'a 3aCTOCYBAHHSI.

TexHousorist ofepKaHHs BUPOOIB.




3. JUBAPHE BUPOBHULITBO

JluBapHUIT MOJIEIbHUI KOMIUIEKT, HOTO NMpU3HAYeHHA 1 MaTepiai. @opMyBalbHI Ta CTPUKHEBI
CyMIiIIIi, CKJIaJl 1 BUMOTH, TPOTIOHOBaH1 A0 HUX. ['0TyBaHHS (HOpMyBaIbHUX 1 CTPHIKHEBUX CyMIIIIEH.
®opmyBanus. Crocobu BuroroBieHHs ¢opm. Pa3oBi Ta moctiiiai popmu. Pyune ¢opmyBaHHS.
Mammnsae ¢popMyBaHHS.

Mertanu Ta CIUIaBH, 3aCTOCOBYBaHI B JIMBapHOMY BHUpPOOHMITBI. Bumorum mo nuBapHUX
MarepianiB. [lmaBunbHI arperatu: BarpaHka, eJIeKTpUYHi 1edi, OymoBa i podoTa. 3amuBaHHs (HOpM.
BuOuBka BIIMBKIB 3 POPM 1 IXHE OUHIIICHHS.

Bunu Opaky B TuBapHOMY BUPOOHHUIITBI Ta CIIOCOOH iX MOMEpEKEHHS.

CyTHICTb JIUTTSA 3a BUILIABIIOBAIBHUMHU MOJIEIISIMU B 000JIOHKOBI (hopMHU, y MeTaseBi hopmu,
nigTrckoM. BinenTpose utts. [lepeBaru Ta HeAOTIKH.

4. OBPOBKA METAJIIB TUCKOM

BB Temmeparypu ra XiMi4HOTO CKJIaay Ha IUIACTUYHICTh METajiB,. XOJIOAHA 1 rapsda
00poOka MeTtasiB THCKOM. HarpiBanus merany. TemneparypHuii iHTepBail 00pOOKH METaJliB TUCKOM,
TPUBAJICTH 1 4ac HarpiBanHs. HarpiBanbHi mpucTpoi.

[Tpokat meraniB. Tunu mnpokatHux cradHiB. COPTUMEHT MpoOKaTy 1 HOro MapKyBaHHS.
3acTocyBaHHS MTPOKATy B MAITMHOOYTyBaHHI,

Bonouinns 1 npecyBanHs. TexHOIOT1s MPOLIECiB BOJIOYIHHS 1 MPECYBaHHS.

BinpHe kyBanHs. OCHOBHI onieparlii Ta iHCTpYMEHT 1 IPUCTOCYBaHHS BUILHOTO KyBaHHS. PyuHe
1 MalIMHHE BijbHE KyBaHHs. KyBasibH1 M0OJ0TH, iX Oy10Ba 1 poO0Ta. 3acTOCYBaHHS BIJIbHOI'O KyBaHHs
B PEMOHTHOMY BHPOOHUIITBI.

OO6'emne mrtamnyBaHHs. ['apsde o0'eMHe IITaMIyBaHHSI 1 HOoro mepeBard B MOpPIBHSHHI 3
BUIBHMM KyBaHHSM, JleTani MaminH, BUTOTOBJICHI mTamiyBaHHAM. llltammyBaHHS y BiIKpUTHX i
3aKpUTHX InTamnax. JlucroBe mrammyBaHHS. XOJIOAHE IITaMIyBaHHS JIMCTOBOTO Marepiaiy.
Omneparii JMCTOBOrO INTaMIyBaHHs. JleTami MamWH, BHTOTOBJICHI XOJOJHHM JINCTOBUM
HITaMIyBaHHSAM. 3arajibHi BiIOMOCTI PO KapOyBaHHS.

5. 3BAPIOBAJIBHE BUPOBHULITBO
5.1. 3araJubHi BizoMocCTi Npo 3BapoBajibHe BUPOOHUUTBO. /lyroBe 3BaproBaHHA i
pizanns Metauay. ['asoBe 3BaproBaHHs i pi3aHHs MeTaJliB

CyTHicTh mporecy 3BaproBaHHs. Pojb 3BaproBaHHS 1 HallJIaBJIEHHS B MalIMHOOYIyBaHHI Ta
PEMOHTHOMY BHPOOHHUITBI. 3BapioBaHHS THUCKOM 1 IUJIaBJIEHHAM. MeTanaypriiiHi Hpouecu IpHu
3BapIOBaHHI. 3BaploBaJbHI HAPyTu Ta Aedopmallii, MPUUMUHH X MOSBU, METOJM 3MEHIIeHHs. Buan
3BapHUX IIBIB 1 3'€JHaHb, X MMO3HAYEHHSI Ha KPECJICHHSIX. 3BapIOBAHICTh €Taml," 4aByHy, MiJl Ta ii
CILJIaBiB, aJTIOMIHIIO 1 HOTO CILIABIB.

Marepianu 11l Ta30BOrO 3BapIOBAaHHS 1 pi3aHHS: TOPIOYl Ta3M, MPUCAAHUUN IpIT, (DIIFOCH.
VYcrarkyBaHHS 1 IPUCTOCYBAHHS Ui Ta30BOrO 3BApPIOBAHHS 1 Pi3aHHS: alETHJIEHOBI I€HEpaToOpH,
peoyKTOpU, TMAbHUKH, pi3akd, OajoHM, NUIaHTH, iX OymoBa i1 poOorta. ['azoBe momym's 1 Horo
XapakTepucTrka MeTou Ta TeXHiKa ra30BOT0 3BapIOBaHHS 1 Pi3aHHS.

Oco0n1BOCTI 3BaplOBaHHs YaByHY Ta JIESTOBAHUX CTaJle.

3BaproBajibHa €JEKTpUYHA Ayra ¥ ymMoBM ii BUHMKHEHHs OCOOJIMBOCTI TOpiHHS Jyrd HpU
MOCTIMHOMY Ta 3MIHHOMY CTPYMI.

VYcratkyBaHHS Ui €JIEKTPOJYrOBOrO 3BaplOBaHHSA 3MIHHMM 1 HOCTIHHMM CTPYMOM:
reHepaTopu, BHIPAMISUl, TpaHcpopmartopu, ix OyaoBa 1 pobora. [IpucrocyBanHs s
€JIEKTPOAYTOBOT'0 3BaplOBaHHs. ENEKTpoan A el1eKTpOo yroBOTrO 3BaplOBaHHS 1 HAIJIaBJIEHHS, iXHE
MapKyBaHHs. MeTOM BUTOTOBJICHHS €IEKTPO/IiB.

JlyroBe 3BaproBaHHs Ta pi3aHHs. BuGip peuMiB IyroBOro 3BaproBaHHs Ta pi3aHHS.

TexHouorist TyroBOro 3BaproBaHHs Ta pi3aHHS METaiB.

JlabopaTopHo — npakTraHa poOoTa Ne4 Po3poOka TeXHOIOTIi pydYHOTO €JIEKTPOyTOBOTO
3BaproBaHH:.Po3poOka TeXHOIOTii ra30BOT0 3BapIOBAHHS 1 pi3aHHS.

5.2. CnenianbHi MeTOaH 3BAPIOBAHHSA
KoHTakTHE eNeKTpuuYHEe 3BaprOBaHHSA. 3acTOCYBaHHS KOHTAaKTHOTO 3BaplOBaHHS B
MaIIMHOOYIyBaHHi.




ABTOMAaTHYHE €JIEKTPOAYTOBE 3BAPIOBAHHS M1 (hIIr0cOM. 3BapIOBAHHS B CEPEIOBHII 3aXUCHUX
raziB. [IOHATTS Mpo eNeKTPONUIaKOBE 3BAPIOBAHHS, 3BApIOBAHHS TpU(A3HOIO AYrolo0, eNeKTPOHHUM
IIPOMEHEM, YJIbTPa3BYKOBE 3BapIOBAHHS, 3BAPIOBAHHS TEPTIM.

Kontpons 3BaproBanHs. MeTOa1 KOHTPOJIIO 3BAPHUX IIBIB.

3acTocyBaHHs 3BaplOBaHHs IIPH PEMOHTI TeXHIKH. HarnsaBieHHs 3HOLIEHUX JieTaieH.

6. OCHOBH: CJIIOCAPHOI OBPOBKH

CraH 1 MepCHeKTUBH PO3BHUTKY TEXHIKH ClltocapHoi oOpoOku. PobGode miciie i opranizamis
nparli CIocaps.

Po3miTka i ii nmpu3HaueHHs. [HCTpyMEHTH Ta NMPHCTOCYBAHHS, 3aCTOCOBYBAHI MPH PO3MITIII.
OcHoOBHI eTanu po3MiTKu. Po3MmiTka 3a mabioHaMu BUPOOOM 1 KpECICHHSIM.

PyGanns meranmy, IHCTpyMEHT i pyOaHHsA 1 MPUHOMH KOpUCTyBaHHS HUM PyOaHHsA B
JeniaTax, Ha IUTMTI Ta Ha KoBau1i. MexaHizairis npolecy pyoaHHsI.

BurmnpaBnieHHs i1 THYTTS MeTajly, 3aCTOCOBYBaHI 1IHCTPYMEHTH 1 yCTaTKyBaHHA. Pi3HOBUIHOCTI
IpoIieciB BUNpaBiIeHHs 1 THYTTA. HaBuBaHHs npyxuH. Pi3aHHsa MeTaily, 3aCTOCOBYBaH1 IHCTPYMEHTH
Ta ycTaTKyBaHHA. ByZoB; ciarocapHOi HOXKIBKM Ta NpaBWiIa KOPUCTYBaHHA Hew. PizaHHS metamy
HOXHUIIMU [Ipuiiomu pizaHHs pi3HUX 3aroTOBOK. MexaHiuHa HOXKiBKa.

[TonsTTs mpo o6nmttoBanHs. KoHeTpykitis 1 kinacudikaris HanuikiB Bubip nanmika. [pasuna
MOBO/DKCHHS 1 JOTJIAN 3a Hanwikamu. [IpuiioMu Ti mpaBwia oOnuiaroBaHHS. MexaHizais
OOMMITIOBATIBHUX POOIT.

CrnrocapHa 00poOka OTBOpiB, 3aCTOCOBYBaH1 IHCTPYMEHTH T; IPUCTOCYBaHHS. 3€HKEPYBaHH,
3€HKYBaHHS 1 po3BepTaHHs 0TBOpiB. [IpuunHi monomku ceepana. bpak mpu o6poOiii 0TBOpIB.

3aranbHi MOHATTS PO Pi3pOY 1 i1 enementu. Buau 1 npusHaueHHs pi3pou JHCTpyMeHTH U1
HapizyBaHHs pi3pou. [1indip cBepmia Ans cBEepIUTiHHA OTBOPY Mija pi3b0y 1 BHOIp AiamMeTpa CTEepKHS
IpU Hapi3yBaHHI 30BHIIIHBOI pi3pOu [Ipuitomu HapizyBaHHs pi3pOHM: MexaHi30BaHE Hapi3yBaHHS
pi3p0u. bpak mo HapizyBaHHI pi3pOH 1 cIocoOm HOTO MOTIEePEHKEHHS.

3arajpHi MOHATTS PO KIEMaHHA. 3akjeNKd Ta 3aKJIENKoBl 3'€elHaHHIO IHCTpyMeHT i
NPUCTOCYBAHHS JJISl KJICNAIBHUX pOoOiT. PyyHe 1 MexaHiuHe KJICTIaHHS.

[TonsaTTs po mabpyBaHHs. [HCTPYMEHTH Ta IPUCTOCYBAaHHIO 3aCTOCOBYBAaH1 IPH 1a0pyBaHHI.
[Tpuiiomn mabpyBaHHS pIi3HUX TMOBepXoHb. MexaHi3oBane mabpyBanHs KoOHTpomb TOYHOCTI
1a0pyBaHH.

[TputupanHs 1 10BOJKA, IX MpPU3HAUYEHHS Ta 3acTocyBaHHs. [Iputupu 1 abpa3suBHI MaTepiaiu.
[TpuTupanHs IUIOCKMX, LWJIIHAPUYHUX 1 KOHIYHHUX TIIOBEpXOHb. MexaHi3alis NPUTHPaHHS.
[TonipyBaHHsL.

[TonsaTTs npo masHHA 1 ayAiHHA. [lasyibHuky 1 nasuibHa gamna. [Ipunoi Ta ¢urocu. Ilasuus
M'SSIKMMH 1 TBepAUMHU IpunosMu. [lasHus amominiro. [Ipuiiomu gy aiHHS.

3aranpHi MOHATTA PO CIHOCApHO-CKIaJabHI poboTH. besneka npani

7. MEXAHIYHA OBPOBKA MATEPIAJIIB PI3BAHHSM
7.1. OcHoBH Teopii pizaHHs

Pyxu poGoumx opraHiB Meranopi3ajbHUX BepcTariB. OCHOBHI BHJIM OOpOOKM MeTasliB
pizanssiM. IloBepxHi oOpoOitoBaHOi nerani. YacTMHM W €1€MEHTH MPOXIJHOTO TOKAPHOTO PI3L.
KoopanHaTHI miomuHMA JUis BHU3HAYeHWM KyTiB pi3ug. KyTw NpoxiHOro TOKapHOro pi3ud,
npusHaueHHs KyTiB li X uncnoBi 3HaueHHs. EnemenTtu pexumy pizanus. [lporec cTpy KoyTBOpeHHS
IpY pi3aHHI KOHCTPYKUIHHUX MaTepiaiB. Ycaaka CTPYKKH. 3MILHEHHs MeTally (SBUILE HAKJIEMy).

Hapicr 1 fioro BIumMB Ha mpoiiec; pizaHHa. Bunu ctpyxok,, ITnoma 3pisy i obcar 3HATOT
CTPY>KKU IIPU TOYiHHI.

TenoBi siBUIIA B IPOIIEC] pi3aHHA. 3HOC PI3IliB 1 METOIU HOTO OIIHKA MacTHUILHO-0XO0I0/H 1
PLAMHY 1 X HE MIJBEJACHHS B 30HY Pi3aHHS.

Cwtn, 110 JIF0TH Ha pi3els y mporieci pizanHs. @akTopu, M0 BIUTUBAIOTH HA 3yCUIUIA Pi3aHHS.
HIBuAKICTH pi3aHHSA 1 (PAKTOPH, 110 BIUIMBAIOTH HAa HEl. [0TyXHICTh pi3aHHS 1 MOTYXHICTh IPUBOIY
BepcTara nIpu To4diHHI. Bubip pexxumy pizaHHS 1 LIBUIKICHE Pi3aHHS METaJliB.

JlaboparopHo — npakTruHa poboTa NeS TokapHi pi3i.
7.2. Knacudgikanis Ta MexaHi3MH MeTAJ0Pi3ajJbHUX BepCcTaTiB
Knacudikaiist MeTanopizaibHUX BEpPCTaTIB.




Buan npuBoziB y MeranopizanbHUX BepcTaTax. Paau yactor oOepTaHHs MMUHAETA i ojad y
BepcraTax. Bumm mnepemad i BU3HAYEHHS IepelaTOYHi-BiiHOIIEHb. EjeMeHTapHi MexaHi3Mu
BepcTartiB. [IOHATTS Mpo KiIHEMaTHYHY CXEMyY BepcTaTa Ta piBHSIHHS KiHeMaTHuHoro 6anancy. [Tacnopt
BepcraT OyHIaMEHTH IS BepcTaTiB. MOHTaX 1 BUIIPOOYBaHHS BEpCTATIB.

Texnika 0e3mexu i 9yac poOOTH Ha. METAIOPI3AILHUX BepCTaTax.

7.3. O6po0ka Ha TOKapHUX BepcTaTax

bynoBa yHiBepCaJIbHOTO TOKapHO-TBHHTOPI3aJbHOTO BEpCTaTa, NPU3HAYCHHS OCHOBHUX
By3:iB. KiHemMaTnyHa cxema TOKapHO-TBUHTOPI3aIbHOTO BEpCTaTa. 3arajibHe piBHAHHS KIHEMaTHYHUX
JIAHLIIOTIB TOJIOBHOTO PyXY Ta IMO/AaYi.

ToxapHi pi3lii i IHCTPYMEHT JIJIsl Hapi3yBaHHS pi3b0. Pi31i 11 MIBUAKICHOTO TOYIHHSL.

[TpuctocyBaHHs UIsi TOKapHUX BepcTaTiB. OCHOBHI poOOTH, Il BUKOHYIOTHCS Ha TOKapHUX
BepcTarax. HamaromkeHHs 1 HacTporoBaHHs BepcraTa. J{ocBia poboTH.

JlaGopaTopHo — mpakTyHa pobOoTa Ne6 BuBUEHHs TOKapHO — TBUHTOPI3HOTO Bepcrara 16K20
7.4. O0po0kM HA CBePAJTHIBHHUX i PO3TOYYBAJBLHUX BepcTaTax

[Ipomec cBepaiHHS i OCOOIMBOCTI IPOLIECY CTPYKKOYTBOPEHHS MpH cBep uTiHHI. CripanbHe
CBEp/UI0, HOTO YaCTUHU 1 reoMeTpis 3arocTpeHHs. CHiM 1o IiI0Th Ha CBEPUIO B MPOLECI pi3aHHS.
[IBUIKICTD 1 MOTYXHICTh Pi3aHHS NP CBEPJIIHHI.

[Tpu3HayeHHs it 061aCTh 3aCTOCYBAaHHS CBEPIMIIBHUAX 1 PO3TOUYBAIbHIX BEPCTATIB.

bynoBa BepTHKaNbHO-CBEpAJIMILHOTO BEpcTaTa 1 MpPU3HAYEHHS WOTO OCHOBHUX BY3IIiB.
KinematnyHa cxema BepTHKaJIbHO-CBEPUTMIIBHOTO BepcTaTa Po3TOUyBabHI BEpCTaTH, 3aCTOCOBYBaHI1
B CUIbCHKOTOCIIOJAPCHKUX PEMOHTHHI MalicTepHsiX. PafianbsHo-cBepUIUIIbHI BEPCTATH.

[TpucTocyBaHHs AJsl CBEPATMIIBHUX 1 PO3TOUY 3abHUX BEPCTATIB.

Po6oTH, BUKOHYBaHI Ha CBEpUIMIBHUX 1 PO3TOYYBaJIbHUX BEpCTATaX.

JlaboparopHo — mpakTHuHa poboTa No7. BuBUeHHS BepTHKAIBHO — CBEPAJIUIBHOIO BepcTara

7.5. O0poOka Ha cTPYrajbHUX, 10BOATBHUX i MPOTAKHUX BepcTaTax.

Oco0nuBoCTI IIpoLIecy pi3aHHA MPH CTPYTaHHI 1 JOBOAHHI.

Crpyranbhuii 1 1oBO6ansHuM pi3ni [Ipu3HaueHHs i 3acTOCYBaHHS CTPYTaJIbHUX 1 JOBOAIBHUX
BepcTaTiB. ByoBa monepeyHo-cTpyrajabHOro

BepcTarTa, OCHOBHI BY3JH 1 iXHE npu3HadeHHs. KiHemaTnyHa cxeMa MonepeyHo CTPyrajJbHOro
Bepcrata. OcCOOIMBOCTI KOHCTPYKIIT JOBOAJIBHOTO 1 MOB3JOBXHBO-CTPYTaJIbHOTO BEPCTATIB.
[TpucrocyBaHHs, 110 BUKOPHCTOBYIOTHCS MpPU POOOTI HA MONEPEYHO-CTPYTaJIbHUX 1 TOBOAJIBHUX
BepcraTax. OCHOBHI pOOOTH, BUKOHYBaHI Ha BepcTaTax i€l rpymu.

[TpoTsixkH1 BepcTaTH, IHCTPYMEHTHU Ta OCHOBHI poOoTH. [IpomuBanHs.

7.6. O0podka Ha ppe3epHUX BepcTaTax

OcobnuBocti npouecy ¢pesepyBannsa. OcHOBHI THHM (pe3. ['eomeTpuuHi napaMeTpu pixydoi
yacTUHU (pe3u. PpesepyBaHHs 3a MOJavero Ta MPOTU Mojadi. Pexumu pizaHHs npu ¢(pe3epyBaHHI.
Cunm, mo nitoTe Ha ¢pe3y 1 3aroToBky B mpoueci ¢pesepyBaHHs. LlIBUIKICTh pi3aHHS NpU
dpesepyBanHi Ta (paxTopu, MO BIUIUBAIOTH Ha Hei. KpyTwil MOMEHT Ha IIMUHJETI Ta MOTY>KHICTh
pi3aHHs pu ppe3epyBaHHi.

[Tpu3HaueHHs 1 3acTOCyBaHHS (pe3epHUX BepCcTaTiB. bynoBa yHiBepCcalIbHOT0 TOPU30HTAIBHO-
¢bpe3epHOro BepcTara, Horo OCHOBHI By3IH 1 iXHe npu3HaueHHs. KiHemaTnyHa cxeMa ropu30HTaIbHO
dpesepHoro Bepctara. OcoOIMBOCTI KOHCTPYKIIT YHIBEpCATIbHUX BEPTUKAIBbHO-(PE3EPHUX BEPCTATIB.
[Tpu3HayeHHs 1 TpPUCTOCYBaHHS AN ¢pe3epHUX BepcTariB. PoOOTH, BUKOHYBaHI Ha (pe3epHHX
BepcTaTax.

Metoau HapizyBaHHS 3y0iB 3yO4yacTux Komic. JIMCKOBI Ta KiHLIEBI MOJYJIbHI (ppe3u, yepB'suHi
¢bpesu. dimanbHi ronoBku. bynoBa yHiBepcanbHOI MUTHMIBHOI TOMOBKH. be3mocepenHii, mpocTHii i
nudepeHIianbHuid  criocodbu aineHHs. HacTporoBaHHS AUTMIIBHOI TOJIOBKH st (hpe3epyBaHHS
3y09acTux KOJIiC.

JlaGopatopHo — npakTiuuHa poborta Ne8 BupueHHs (hpe3epHOro Bepcrarta.

7.7. O6podka Ha nLTiPyBaTbLHUX BepcTaTax




OcobOmuBocTi TIporiecy pi3aHHs Tpu nuTidhyBaHHI. AOpa3WBH IHCTPYMEHT: Martepial,
3epHUCTICTb, 3B'SI3KU, TBEPIICTH, CTPYKTypa. @op nuridyBaabHUX KpyTiB. MapKyBaHHs KpyriB. Bubip
nutidpyBanbHUX Kpyr BunpoOyBanHs, OamaHCyBaHHS 1 TpaBKa KPYTiB.

Cxemu nntigyBanHs 1 Kiaacugikanis nUTipyBaIbHUX BepcTaTiB. EneMeHT pexumy pizaHHs MpH
KpyTJIOMY 30BHIITHROMY IUTiIQyBaHHI B ieHTpax. CUiIu pi3aHHs 1 TOTY)KHICTb.

Bynosa i pobota kpyrionntidyBaabHOro Bepcrara. KopoTki BiIoMOCTI PO KOHCTPYKILIIO Ta
po0OTy  BHYTPIIIHBO-ILTI(YBAILHOTO,  IUIOCKONLTIPYBAIBHOTO  OE3IEHTPOBO-ILII(PYBAIBHOTO,
3aTOYyBaJIbHOTO, BEPTUKAIBHO-XOHIHI'YBAIBHOTO BepcTatiB. IIpucTocyBaHHs, 3aCTOCOBYBaHI MiJ 4ac
poboTH Ha nuTipyBaTbHUX BepcTatax. OCHOBHI BUIU ILTi(YBaTbHUX POOIT.

[ToHATTS TPO METOAM OCTATOYHOI 0OPOOKH JeTanell abpa3uBHI IHCTPYMEHTOM: XOHIHTyBaHHS,
cynepdininryBanHs, ynbTpadininryBanHs IPUTUPAHHSA 1 TOJipyBaHHsA. JJOCBIT poOOTH.

JlaboparopHo — mpakTruHa poboTta Ne9 BuBdeHHs nutidyBaabrHOTO BepcTaTa.

7.8. O6podka noBepxHi gerajeil 0e3 3HATTA CTPYKKH. OOpoldKa JepeBHHHU Ta MJIACTMAC

CyTHICTh METO/IIB OOPOOKH AeTaliel IIacTUYHUM JehopMyBaHHAM (0OKaTyBaHHS IMOBEPXHIi
POJMKAMH UM KyJIbKaMH, BUTJIa KyBaHHs IMOBEPX JOPHYBaHHS, JPOOOCTPYMUHHE 3MIlTHEHHS).

Oco0nuBocTi Ta mepeBard eIeKTPO(MI3UYHUX 1 €NEKTPOXIMIYHMX METO, OOpOOKH MeTaliB.
EnextpomexaHiuHi W eneKTpoepo3iiiHi MeToanm OOpOOKH eNeKTpOoepo3iiiHuiA, eIeKTPOiCKPOBHIA,
€JIEKTPOIMITYJIbCHUMN, aHOJIM MEXaHIUHUH, EJICKTPOKOHTAKTHUH 1 YJIbTPa3BYKOBHUH.

EnextpoximiuHa 00poOka meramiB. OOpoOka s1azepaMu, €IEKTPOHH MPOMEHEM 1 IIa3MoI0.
OcoOnuBocti pizanHs nepeBuHH. OCHOBHI omepaiii Ta 3acTOCOBYBaHMM 1HCTpyMeHT. bynoBa
nepeBooOpoOHuX BepcTaTiB. OOpoOKa mracTMac pizaHHSIM.

8. TemaTuyHe NJIAHYBAaHHS HABYAJIbHOI JUCHHUILIIHH (CTPKYTypa JMCIUILIIHN)

—
S
Haszea memu Kypcy =
Ne 3/n ©
2
A
1 2 10
Beryn
1. |OcHoOBH BHPOOHMITBA YOPHHX i
KOJIbOPOBHX MeTAJiIB
1.1 |Bupobnuymeo uasyny. Bupobnuymeo cmani 8
1.2 |Bupobnuymeo Konvoposux memanis 6
2. |OcHOBH MaTepiaji03HABCTBA
2.1 |Byodosa i snacmusocmi memanis. OcHosu meopii cniagis 9
2.2 |Bracmusocmi ma diazpama cmany 3aniz08yeneyesux cniagie 4
23 Yasynu Byaneyesi cmani. Jlecoeani cmani. OcHo8u mepmiuHoi ma Ximiko - mepmiyHoi 10
00pobdKU cmani
Cnnasu xonvopogux memarnie.Ilopowkosi mamepianu. Kopo3siss memanie. Hememanesi
2.4 KOHCMPYKYIUHI Mamepianu 8
3. |[/IuBapHe BHPOGHHUIITBO 10
4. |O0podka MeTaJliB THCKOM 6
5. |3BapioBajibHe BUPOOHMIITBO
51 3acanvui idomocmi npo 38aprodanvhe supodbnuymeo. I azose 36apiosanns i pizaHus Memanie 8
yzo6e 36apiosanns i pizanus memaiuy
5.2 | Cneyianvni memoou 36apiosanus 6
6. [OcHoBu ciaocapHoi 00po6KHu 6
7. |Mexaniuyna 00po0ka MaTepiaJiiB pizaHHIM
71 Ocnosu meopii pizanna Knacuixayis ma mexanizmu memanopizanibHux eéepcmamis. 10
0O6pobKa Ha MOKAPHUX 8ePCMAMax
7.2 |O0poOKa Ha CBEpAIMIBHUX 1 pO3TOUYBAIFHHX BEPCTATaX 6
7.3 |OOpoOka Ha CTpyraJpbHUX JHOBOATBHUX 1 MPOTSHKHUX BEpCTaTaXx. 6




7.4 |O06pobka Ha ppe3epHUX BepcTaTax. OOpoOKka Ha nuTiQyBaIbHUX BEpCTaTaX 9

7.5 |O0poOka moBepxHi meTanei 6e3 3HATTA CTPyKKH. OOpoOKa AepeBHUHU Ta MIIACTMAC 8

Bcerboro 3 aucnuniiiam 120

Kpurepii ouink 3HaHb, YMiHb | HABUYOK CTYJACHTIB
KonTpons HaBuambHOi poOOTHM 3700yBadiB OCBITH 1 OIlIHIOBaHHS
3IHUCHIOIOTHCS 3a 4-0aTbHOO (TPAAUIIIHOIO) MTKAJIOKO:

Ouinka Kpurepii ouninku

2Q» 3 [OmOMOroX BHKIAJada BIATBOPIOE Ha PIBHI PO3MI3HAHHI OKpEMI
CIEMCHTH HaBYaJbHOTO MaTeplally Ta BHKOIIYE€ 31 3HAYHHMHU
TPYJIHOIIIAMH OKPEMi €JIEMEHTH MPaKTUYHHX 3aBAaHb. 11 yac BigmoBiadl i
IIpH BUKOHAHHI NPaKTUYHHX 3aBJaHb IPUIYCKAETHCS CYTTEBHX
ITOMUJIOK.

3» Be3 10cTaTHROro pO3yMiHHS BIATBOPIOE OCHOBHUI HAaBYAJIbHUI MaTepian Ta
BHKOHY€E IPAaKTUYHI 3aBJaHHS 3 €Mi30JMYHOI0 JOIIOMOI'OI0 BHUKIIagada. 3
IIOMUJIKAMU Ja€ BU3HAUCHHS OCHOBHHMX IOHATh. MOXE YaCTKOBO
aHAN3yBaTH HABYQJIBHUI MaTepiall, IOPIBHIOBATUH 1 POOHMTH BHCHOBKH.
Kopucryersess  OKpeMHMH  BHJaMH  TEXHIYHOI 1 KOHCTPYKTHBHO-
TEXHOJIOTIYHOI JokyMeHTali. [Ipu BigmoBimi Ta BHKOHAHHI MPAKTUYHUX
3aBJaHb MPHUITYCKAETHCS MMOMUIIOK. SIKi MOE 9aCTKOBO BUIIPABUTH.

«“4» Bononmie OCHOBHMM HaBYaJIbHUM MaTe‘piaJ'IOM B YCHIM, NHHUCHBMOBIM 1
rpadiyniii popMax Ta 3acTOCOBYye HOro NpH BUKOHAHHI MPaKTHYHUX
3aBJlaHb fAK B THIOBUX, TaK 1 B JEWIO YCKIAJHEHHX ymoBax. [lae
BU3HAYCHHS OCHOBHUX TIOHATh, aHali3ye, MOPIBHIOE 1 CHCTEMAaTH3ye
iHpopMmallito Ta pOOUTH BUCHOBKU. MOr0 BIANOBIAL B LIOMY IIPaBHJIbHA,
JIOTIYHA 1 JOCTaTHO OOrPYyHTOBaHA. BHKOHYE NpPaKkTHYHI 3aBJIaHHA 3
TUMOBUM ~ QITOPUTMOM 3 KOHCYJBTAIEI0  BUKJIaAa4a. Y CBIJOMIICHO
KOPHUCTY€ETbCS JOBIKOBOIO 1H(opmariiero. [Ipu BiamoBial Ta BUKOHAHHI
MPaKTUYHUX 3aBJaHb IPHUITYCKAETHCSI HECYTTEBUX IIOMHIIOK, SKi MOXE
BUIIPABUTH.

«5Sy Bononie cucteMHMMH 3HAaHHSMH HaBYaJbHOTO Martepiany Ta e()eKTUBHO iX
3aCTOCOBY€E JIJI1 BHUKOHAHHS TPaKTUYHUX 3aBJaHb, 10 mepeadadeHi
HaBYaJIbHOIO MPOrpamoro. Bianosigs cTylneHTa MOBHA, NpaBUIIbHA,
JOoriyHa, MICTUTh aHalli3, CHCTeMaTH3aIlilo, y3araJlbHeHHA. Bwie
CaMOCTIHHO 3HAXOJHUTH 1 KOPUCTYBAaTHCs JDKepesraMu iH(opmaiii,
OLIIHIOBATH OTpHUMAHy iHdopmailito. BcTaHOBIIOE IPUYHHHO-HACIIIKOBI Ta
MUKIpeaMeTHl  3B'a3ku. PoOuTh  apryMeHTOBaHI  BHCHOBKH.
be3oraHHO BUKOHY€ TpPakTHYHI 3aBIaHHA AK 3 BUKOPUCTaHHIM
THUIIOBOTO aJITOPUTMY, TaK i 32 CAMOCTIHHO PO3pOOJECHUM aJTOPUTMOM.
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