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CUJIABYC HABYAJIBHOI JUCHUILJITHA

1. 3arauabHa iHgopManisi PO HaBYAJbHY JUCHHUILIIHY

[loBHa Ha3Ba Marepiaio3HaBCTBO 1 TEXHOJIOT1SI KOHCTPYKIIMHUX MaTepiaiiB
HaBYaJIbHOI

JTUCIAILTIHA

Po3pobuuk(n) [Tyus Bnanucnas BitaniiioBuy, BUKJIagay

E-mail: vlad7puts@gmail.com

CemecTp BUBUCHHS

.. . II xype(1-i1 ceme
HaBUYAJIbHO1 JUCIIUITIIIHA ( CTD)

O0cAr HaBYaAILHOT OO0csr HaB4aNbHOI JUCIUILTIHU cTaHOBUTH 4 kpenutu €KTC, 120
JUACLHUILIIHA TOJIMH.

dopma KOHTPOITIO — €K3aMEH.

Kypcoswuii mpoekt (podoTa) (3a HAIBHOCTI) — HE TIepeI0aYeHO.

MoBa(u) BUKJTaJaHHS YKpaiHCHKOIO MOBOIO

2. Micue HaBYaJIbHOI AMCHUILIIHM B OCBITHil nporpami

Craryc AMCUUTUTIHI OO60B’s13K0Ba HaBYAJIbHA AUCIUILTIHA 32 OCBITHBO-
npodeciiiHo0 TporpaMmoro

[lepenymoBu amst Heo0xiaHi 3HaHHSA 3: «XiMis», «Di3ukay.

BUBYECHHS

JIUCLIUIUTIHA

JlonaTkoBi yMOBU OpnHouacHo MaroTh OyTH BHBUEHI (3abe3meyeHi):
«OcHOBH HapHCHOI reoMeTpii», « TeXHOIOTiYHI OCHOBH
MAaIIMHOOY Ty BAaHHSD.

OOMeXeHHS OOMexeHHS BiICYTHI

3. MeTa Ta 3aBJaHHA HABYAJILHOI AMCIUILTIHA

MeTa HaBYAJIbHOI AUCHMILTIHM: HATATH MaiiOyTHIM (axiBIsIM 3HAHHS PO OYIOBY 1 BIACTHBOCTI
MaTepialiB, BUOIp Ta 3aCTOCYBAaHHS TEXHOJIOTTYHUX METO/IB OJepKaHH: 1 00pOOKHU 3aTOTOBOK JIeTanei
MaIlliH, 5Ki 3a0€3MeYyI0Th BIHCOKY SIKiCTh BUPOOiB, EKOHOMIIO MaTepialiB Ta BUCOKY MPOTYKTHBHICTh
nparii.

3HAaHHS Ta HABUYKH, HAJ0aHI CTYJEHTOM NP BUBYCHHI JAHOI JUCHIUIUIIHY, HEOOXIHI HOMY IS
NOJAJIBIION0 BHMBYEHHS CHEUiadbHUX AMCLMUIUIIH, NpPHU KYpCOBOMY IPOEKTYBaHHI Ta BHKOHAHHI
JUTUIOMHOTO TIPOEKTY, Y TIOBCSAKICHHIH BUPOOHUYIH MTisSUTBHOCTI.

3aBiaHHs HABYAJbHOI AMCHUILIIHU: BUBYCHHS JUCLUIUIIHYU Niepeadadae Taki OCHOBHI aCIIEKTH:
BUPOOHUIITBO Ta BJIACTUBOCTI YOPHUX 1 KOJIHOPOBHX METAJIIB Ta CIUIABIB, PI3HOMAaHITHY OOpPOOKY
METaJiB Ta CIUIABiB, 3BAPIOBAHHS METANIB, METOIB OJEPKAHHA KOMITO3UIIMHUX Ta KOHCTPYKIIHHUX
MaTepiais.

4. KoMneTeHTHOCTI, IKHMH NOBMHEH OBOJIOIITH 3100yBa4 B pe3y/bTarTi
BHBYEHHS AUCHUILIIHH

3K3. 3naTHicTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYaIlisIX.

3K7. 3naTHICTh BUUTHCS 1 OBOJIOIIBATH CYYaCHUMU 3HAHHSIMU.

CK2. 3pmaTHIiCTh OLIHIOBATH MapaMeTpu Mpare3laTHOCTI MaTepianiB, KOHCTPYKLINA Ta MalIUH Y
MIPOIIeC] eKCITyaTarlii Ta 3HaX0IUTH BIAMOBIAHI pillIeHHs 7151 3a0€3neYeHHs 1X HaAIiHOCTi, BTOMY

YUCIII 1 32 HAABHOCTI JEAKOI HEBU3HAYECHOCTI.
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5. IIporpamHi pe3yJibTaTH HABYAHHSA

PH7. BononiTh MeToJaMM KOHCTPYIOBAaHHS Ta PO3PaxyHKY THUIIOBUX BY3JIB Ta MEXaHI3MiB
TEXHOJIOTIYHOTO OO0JaJHaHHS, BUKOHYBATH KOHCTPYKTOPCHKI pO3paxyHKH OKPEMHX EJIEMEHTIB
BY3JiB Ta MaIIMH (PO3paxyHKH Ha MIIHICTb, )KOPCTKICTb, CTIHKICTh, BATPUBAIICTD), TPOIIOHYBATH
3MiHH B KOHCTPYKTOPCHKY Ta TEXHOJIOTIYHY JTOKYMEHTAIIIIO.

6. Bumoru 1o 3Haub i BMiHb

B pe3ynbraTi BUBYCHHS IUCIUILTIHU CTYICHTH IIOBUHHI 3HATH:
1.  3HayeHHsA KOHCTPYKUIHHHUX MaTepiajiB B HAPOJHOMY rOCHOAAPCTBI.
BynoBy MeTaiiB i CIjIaBiB, iX OCHOBHI BJIACTMBOCTI Ta CITIOCOOU BHU3HAYEHHSI.
Bynogy i1 knacuikaiito, mo3Ha4eHH 1 Taly3b 3aCTOCYBaHHS KOHCTPYKIIHHUX MaTepiasiB.
Teopiro 1 MPaKTHKy TEPMIYHOI 1 XIMIKO-TEPMIYHOT OOPOOKH.
XapaKTepuCTUKY OCHOBHHX HEMETAJICBUX MaTepialliB.
3arabHi BIIOMOCTI PO METATYPTi0 YOPHHUX Ta KOJIBOPOBUX METAIIB.
OcHOBHI CITOCOOM OTPUMAaHHS METAJIEBUX 3aTOTOBOK Ta X XapaKTEPUCTHKY.
[ToHATTS TPO KOPO31F0 METAMTIB 1 CTOCOOM 3aXUCTY BiJ HET.
€3yJIbTaTi BUBYCHHSI I[1€1 TUCIUTUTIHYA CTYJICHTH TOBUHHI BMITH:
Busnauaty 0CHOBHI MeXaHI4H1 BIACTUBOCTI METAIIB 1 CIUIABIB.
Bu3Hauaru 3a 30BHINTHIMYA O3HAKaM 1 JEIKUMH BJIACTUBOCTSIMH BUIH METAJIIB.
OBosoniT MpuioMaMy BUKOHAHHS MAKpO- Ta MIKpOAHAJIi3y METaJIiB 1 CIUIaBIB.
Bu3Havatu 3a CTpyKTypOIO BMICT BYTJICIIO B CTaJli Ta BUJ] YaBYHIB.
BcranoBmoBaTy pesxuM TepMidHOT 0OpOOKH CTaji 1 4aByHa.
OBonoIITH MPUHOMAaMU BUKOHAHHS JOCIIJIKEHHS PI3HUX KOHCTPYKLIMHUX MaTepialiB.
[Tpusnauaty cnocoOu 0oOpoOKH PiI3HUX BHIIB JIETAJICH.
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7. IIporpaMa HABYAJIbHOI JMCHUILIIHA

I. OCHOBU BUPOBHUIITBA YOPHHUX 1 KOJIBOPOBUX METAJIIB

1.1. BupoOHMUTBO YaBYHY

Buan meramypriiHux mporeciB. BuxigHi mMaTepianu Iiisl BUIUTABKH YaBYHY: 3aili3Ha pyaa,
arjaomepar, KOKc, (rocu.

bynosa momennoi meui Ta ii pobota. [Ipoayktu momeHHOI maBKH. TeXHIKO-€KOHOMIYHI
MOKa3HUKH poOOTH ToMeHHO] redi. CyyacHi METOH MiJBUILEHHS MPOIYKTUBHOCTI JOMEHHUX MEYEH.

1.2. BupoOHuuTBo craJi

CyTHICTb Ipolecy nepepoOKy 4aByHY B CTallb.

CyuyacHi crnocobu oaepkanHs crtaii. [IoHATTS mpo OeceMepiBChbKUN TPOIEeC, KUCHEBO-
KOHBEPTOPHHI CIIOCIO Ta MapTEHIBCbKE BUPOOHUIITBO CTAJIi.

[Toka3HMKM HOBHUX TEXHOJIOTIM BHUpOOHMITBA cTaii. [loHATTS mnpo TUIaBKYy cCTalmi B
eJIEKTPOAYTOBUX Ta IHAYKIIHHUX nedax. [Ipsme BigHOBIEeHHS 3ami3a. CriocoOu po3IMBaHHS CTalIi.

1.3. BupoOHMUTBO KOJIHOPOBHUX MeETAJIB

MizHi Ta anroMiHI€B] pyad 1 MATOTOBKA iX 10 miaBku. CyTHICTh MPOIECy BUPOOHHUIITBA Mii,
anmoMiHito. [IOHATTS po BUPOOHHUIITBO MArHIIO 1 TUTaHY.

2. OCHOBU MATEPIAJIO3HABCTBA

2.1. bBynoBa i BJ1acTuBOCTI MeTaJiB

Knacudixkamis MmeraniB. ATOMHO-KpHUCTaiiuHa Oy1oBa MeTamiB. AHI30TPOIHICTh Ta ii 3HAYCHHSA
AnotponiyHi TIepeTBOpEeHHs B MeTanax. KpuBi HarpiBaHHS W OXOJO/DKEHHS YHUCTOTO MeETalmy i
amopdHoro Tina. [ToHATTS PO BIACTUBOCTI METAJIB: TEXHOJIOT14YHI, (Di3MYHI, MEXaHIYHI Ta XIMIYHI.

BunpoOyBanus Ha TBepAiCTh 3a MeToa0M bpinesms, PokBenna 1 Bikkepca. OCHOBHI BiIOMOCTI
PO BUNPOOYBAaHHS METAIy Ha MIIHICTb 1 B'SI3KICTb.

Jlabopartopno — mpakTuuHa poOota Nel BuBueHHS TBEpAOCTI METaIB.

2.2. OcHOBH Teopii ciiIaBiB

3aranbHi BigoMocTi mpo criaBu. Daszw, KOMIOHEHTH. TBepai po3unHH (MPOHUKHEHHS 1
3aMIIIeHHs), XIMIUHI CIIOJIyKH Ta MEXaHI4Hi CyMillIi.




Cnocobu onepxkaHHs criaBiB. KpuBi oxonomxeHHs cruiaBiB. [liarpamMu cTaHy HOABIHHMX
CIIaBIB.

JlaGopaTtopHo — npakTHuHa poboTta Ne2 Makpo- i MikpoaHali3 CIUIaBiB.

2.3. BaacTuBoOCTI Ta JiarpaMu cTaHy 3aJ1i30ByIJIelleBUX CILIABIB

BnactuBocTi 3amiza ¥ Byriemio. AJOTPOMIYHI TMEPETBOPEHHS 3alliza XapaKTepUCTHKa
CTPYKTYPHHX CKJIQJIOBHX 3aJIi30BYyTJeneBUX cIuiaBiB. CTPyKTYpHI NMEpEeTBOPEHHS NpPW HArpiBaHHI Ta
OXOJIOJUKEHHI B 3aJi30ByrjieneBux cmiaBax. Jliarpama craHy 3amizo-ueMeHTUT. Ilpaktuune
3aCTOCYBaHHS JiarpamMu.

2.4. YaByHn

Knacudikamis 4aByHiB Ta BIUIMB JJOMIIIOK Ha 1X CTPYKTYypy 1 BIacTUBOCTI. Buau yaByHiB, ix
3aCTOCYBaHHA 1 MApKyBaHHA 3a CTaHJapTaMH.

BB nomimmok i rpadity Ha CTpyKTypy 1 BIaCTUBOCTI YaBYHY.

BrumiB rpadiuyHuX BKITIOUEHB 1 CTPYKTYPH Ha MEXaHI4HI BIACTUBOCTI YaBYHIB.

2.5.ByrJienesi craJi

BrumiB ByrIeIo 1 moCTIHHUX JOMIIIOK Ha BJIACTMBOCTI ByreneBux craneid. Kmacudikarris,
3aCTOCYBaHHS 1 MApKyBaHHS BYTJICLIEBUX CTaJICH 3T1IHO 3 CTaHIapTaMH.

2.6. JleromaHi cTaui

Jleryroui enneMeHTH Ta IX BIUIMB Ha BJIACTUBOCTI 1 CTPpYKTYpy craii. Knacudikaist, MapkyBaHHS
1 3aCTOCYBaHHS KOHCTPYKIIIMHUX Ta IHCTPYMEHTAIBHHUX JISTOBAHHUX CTaJICH.

MapkyBaHHS Ta 3aCTOCYBaHHS CTaJei 1 CIUIaBiB 3 0COOIMBUMHU BIACTHBOCTSIMH.

JlabopaTopno — npaktuana pobdota Ne3 MapkyBaHHS cTajiell 1 YaByHIB

2.7. OcHOBH TepMi4HOI i XiMiKO-TepMiuHOiI 00pOOKH cTaJTi

[Ipusnauenns i1 knacudikallis BHIIB TepMiuHOi 00poOku. IlepeTBOpeHHs mpu HarpiBaHHI Ta
OXOJIOJDKEeHH] cTami. Oxonomxkyroui cepenoBumia. Pexumu NpOBEAEHHS TrapTyBaHHS, BIAITYCKY.
OCHOBHI MOHATTS MPO BiANaMOBaHHs 1 HOpMadizaiiio. CyTs moBepxHeBoro rapryBands CBY.

Oco06smBOCTI TepMiYHOI OOPOOKH JIETOBAaHMX CTajei 1 YaBYHIB.

OOrpyHTyBaHHS AOLUIBHOCTI 3aCTOCYBaHHS TEPMIYHOI OOPOOKH.

[Tpu3HayeHHs 1 OCHOBH XiMiKO-TepMiuHOT 00poOku. CyTh mpoliecy 1ieMenTarii crani. Tepmiuna
00poOKa cTai micist eMeHTaIlii.

[ToHATTS TIPO a30TyBaHHS, IliaHyBaHHSI, TU(Y31iHY MeTaTi3alliio Ta iHII BUAN XIMIKO-TEPMIYHOT
00poOku. [TaTeHTyBaHHS APOTY.

TepmomexaniuHa 00poOka. [ledextr Ta Opaku TepMITHOT 0OPOOKH.

2.8. CniaBu koabopoBux Metalis. [lopomkosi maTepiaau. Kopo3sis meranis

BnactuBocti mini. CriaBu Ha MiJHIH OCHOBI, X BJIACTUBOCTI MapKyBaHHS 1 3aCTOCYBAaHHS.
BrnactuBocrti amtominito, CryiaBu Ha aJllOMiHI€BIH OCHOBI ra iX 3aCcTOCyBaHHS. AHTU(PUKIIIHHI CIUTaBU
babitu, [Tpunoi. BractuBocti, MapKyBaHHs 1 3aCTOCYBaHHS 0a0iTiB.

3arambHi BIJOMOCTI TIPO TIOPOIIKOBY METANyprito. TexXHOJIOTis OJAep)KaHHS TOPOIIKY.
Knacudikaiist i 3acTocyBaHHS MOPOLITKOBUX MaTepialiB.

Knacudikaris, BTacTHBOCTi, MapKyBaHHS 1 3aCTOCYBaHHS METATOKEPAMIYHHIX TBEPJIUX CILIABIB.

Koposis metanis, i Buau .daktopu, SKi BILIMBAIOTH Ha Mpoliec Kopo3ii MeTou 3aXucTy MeTatiB
BiJl KOpo3ii. CrIocoOu 3aXKMCTy TEXHIKH BiJl KOPO3ii.

2.9. HemeTtaJsieBi KOHCTPYKIiHI MaTepiaan

Hepesni matepianu. [lymoBa.i BIacTHBOCTI Ta 3acTOCYBaTH JCPEBUHU 3 KOHCTPYKIIIHHOTO
marepiainy.

[Tnactuuyri macu. OcoOMMBOCTI IIacTMAac, iX TepeBard 1 HemoMiKd. Buaum rmuractmac:
TEPMOPEAKTUBHI Ta TEPMOIUIACTUYHI. 3aCTOCYBAaHHS B CLIbCHKOTOCIOAAPCHKOMY aBTOTPAKTOPHOMY
MaIIMHOOY Ty BaHHI.

[TpokmnagHi MaTepiaiy, IX BIaCTUBOCTI 1 3aCTOCYBaHHS.

I'yma, ii B1acTuBOCTI 1 3acTocyBaHHs. OPUKITIHHI MaTEpiaIH.

[TOHATTS IPO TEXHOJIOTI0 BUTOTOBJIEHHS TYMOBUX BUPOOIB.

JlakodapOni maTepianu, iX MpU3HAYEHHS 1 3aCTOCYBAaHHS.

@pukiiitHi MaTepiany, iX BIaCTUBOCTI ra 3aCTOCYBaHHS.

TexHomorist oep>kaHHs BUPOOIB.
3. JUBAPHE BUPOBHUIITBO




JluBapHuii MOIETbHUIM KOMILIEKT, HOTO MPU3HAYCHHS 1 MaTepian. PopMyBallbHI Ta CTPUIKHEBI
CyMilIi, CKJIaJ 1 BUMOTH, IIPONOHOBAHI 10 HUX. ['0TyBaHHA (OpPMYyBaJIbHUX 1 CTPHXKHEBUX CyMIIICH.
®opmyBanns. CriocoOu BuroToBieHHs ¢opm. Pa3zoBi Ta mocriitHi dopmu. Pyune dopmyBaHHS.
Marmunsae popMyBaHHS.

Mertanu Ta CIulaBH, 3acTOCOBYBaHI B JIMBapHOMY BHPOOHMITBI. Bumoru n0 nuBapHUX
MmatepianiB. [lnaBunbHI arperatu: BarpaHka, €JIeKTpHuHI Iedi, OynoBa 1 podoTa. 3anuBaHHS QopM.
BuOuBka BUIUBKIB 3 ()OpM 1 IXHE OUUIIICHHS.

Bunu Opaky B mMBapHOMY BUPOOHHUIITBI Ta CIIOCOOH iX MOTIEPEIKEHHSI.

CyTHICTbh JUTTSA 32 BUILIABIIOBAIbHUMU MOJENISIMU B 000JIOHKOBI (hopMH, Y MeTasieBi GopMH,
nigTuckoM. Binuentpose nutts. [lepeBaru Ta HeOMIKH.

JlaGopaTopHo — npakTHyHa poOoTa Ne4 BUroToBiieHHs BUIMBKIB Y Pa30BUX (OpMax.

4. OBPOBKA METAJIIB TUCKOM

BrnnuB Temmneparypu ra XiMiyHOTO CKJIaqy Ha IUIACTHYHICTH METaliB,. XOJOAHA 1 rapsda
00pobOka metaniB TUCKOM. HarpiBanus merany. TemnepatypHuii iHTepBan 0OpOOKH METaliB TUCKOM,
TPHUBAICTD 1 Yac HarpiBaHHsa. HarpiBaneHi IpUCTPOI.

[Ipokar ™eraniB. Tumu npokaTHuX ctaHiB. COPTHUMEHT NpOKAaTy 1 HOTO MapKyBaHHS.
3acTocyBaHHs IPOKaTy B MalIMHOOY1yBaHHI,

Bououinns i mpecyBaHHs. TeXHOIIOTIS POLIECiB BOJIOYIHHS 1 IPECyBaHHS.

BinbHe kyBaHHs. OCHOBHI omeparlii Ta IHCTPYMEHT 1 IPUCTOCYBaHHS BIIBHOTO KyBaHHs. PyuHe
1 MamMHHE BibHE KyBaHHA. KyBanbHi MOOTH, X OyZ0Ba i podoTa. 3aCTOCYBaHHS BUIBHOTO KyBaHHS B
PEMOHTHOMY BUPOOHUIITBI.

OO6'emHe mrammyBaHHs. [apsde 00'€eMHE MTaMITyBaHHS 1 WOTo TepeBard B TIOPIBHSIHHI 3
BUJIBHUM KyBaHHsM, JleTani MamuH, BUTOTOBJEHI ITammyBaHHsM. LllTammyBaHHS y BIIKPUTHX 1
3aKpUTHX IITamiax. Jlucrose mraMiyBanHs. X0JI0AHE ITAMITyBaHHS JINCTOBOTO Matepiany. Omeparrii
JMCTOBOIO LITaMITyBaHHs. JleTani MaliH, BUTOTOBJIEHI XOJIOIHUM JINCTOBUM LITAMITyBaHHAM. 3arajibHi
BiJTOMOCTI TIpO KapOyBaHHSI.

5. 3BAPIOBAJIBHE BUPOBHULITBO

5.1. 3aranbHi BitoMocTI PO 3BapOBajJbHe BUPOOHMITBO. /lyroBe 3BaploBaHHs i pi3aHHs
MeTagay. ['a3oBe 3BaproBaHHA i pi3aHHs MeTaJIiB

CyTHICTh TpoIleCy 3BaproBaHHs. Poiib 3BaproBaHHS 1 HAIUIaBJICHHS B MalIMHOOYAyBaHHI Ta
PEMOHTHOMY BHMPOOHMIITBI. 3BaplOBaHHS THUCKOM 1 IUIABJICHHSAM. MetanypriiiHi mnpouecu mpu
3BaprOBaHHI. 3BaplOBAJIbHI Hanpyru Ta aedopmariii, MpUYMHKN iX TOSBU, METOIW 3MEHIICHHS. Bumn
3BapHHUX IIBIB 1 3'€JJHAHb, 1X MMO3HAUYEHHS HA KPECIEHHSIX. 3BaplOBaHICTh erTami," yaByHy, Miai Ta ii
CILIaB1B, AJIFOMIHIIO 1 HOTO CIUIABIB.

Marepianu a7 Ta30BOrO 3BapIOBAaHHS 1 pi3aHHSA: TOPIOYl Ta3H, MPHUCATHUU APIT, (Irocu.
YcraTkyBaHHS 1 MPUCTOCYBAHHS JIJIsI TAa30BOTO 3BApPIOBAHHS 1 pi3aHHS: aleTHJICHOBI T€HEPATOPH,
PEelyKTOpH, TaJbHHUKH, pi3akd, OaloHM, NUTaHTH, iX OyaoBa i poGora. ['azoBe momym's i1 Horo
XapakTepucTuka MeToau Ta TeXHIKa ra30BOro 3BapIOBaHHS 1 Pi3aHHS.

Oco06muBOCTI 3BapIOBaHHS YaByHY Ta JIESTOBAaHUX CTaJICH.

3BaproBajibHa €JIEKTpUYHA Oyra ¥ yMoBU ii BUHUKHEHHS OcCOOJIMBOCTI TOpiHHS IYTH IpH
MOCTITHOMY Ta 3MIHHOMY CTPYMI.

VYcraTkyBaHHS A7 €1€KTPOYTOBOTO 3BAPIOBAHHS 3MIHHUM 1 TOCTIHHUM CTPYMOM: F€HEPATOPH,
BUNPAMIISYI, TpaHcdopmaropu, ix OymoBa 1 pobota. IlpucrocyBaHHS Al €JIEKTPOAYTOBOTO
3BaprOBaHHs. EdekTpou A1 e1eKTpoJyroBOro 3BaproBaHHs 1 HaIlJIaBJICHHS], IXHE MapKyBaHHs. MeToau
BUTOTOBJICHHS €JIEKTPO/IIB.

JlyroBe 3BaproBaHHsI Ta pizaHHs. BuOip pexuMiB AyroBOTO 3BaprOBaHHS Ta Pi3aHHS.

TexHo0rist [yroBOTO 3BapIOBaHHS Ta Pi3aHHS METAiB.

JlabopaTtopro — mpaktuuHa poboTa NeS. Po3poOka TeXHOJIOTIT pydHOrO €JIeKTPOAYTOBOTO
3BaproBaHHs. Po3poOka TeXHOJIOT1i Ta30BOro 3BapIOBaHHS 1 pi3aHHS.

5.2. CnenianbHi MeTOaU 3BAPIOBAHHS

KoHTakTHEe  eneKTpUYHE 3BapIOBaHHSA. 3aCTOCYBaHHS  KOHTAKTHOTO  3BapIOBaHHSA B
MaIMHOOY TyBaHHI.




ABTOMaTHYHE €JIEKTPOAYTOBE 3BapIOBAHHSA M1 (PIIOCOM. 3BapIOBaHHS B CEPEIOBUILI 3aXHCHUX
raziB. [IOHATTS MpO €JIEKTPOILIAKOBE 3BApIOBAHHS, 3BApPIOBaHHA TPH(PA3HOIO YTrOl0, €IEKTPOHHHM
IIPOMEHEM, YJIbTPa3BYKOBE 3BapIOBaHHs, 3BaAPIOBaHHS TEPTAM.

KonTposns 3BaproBanHs. MeTou KOHTPOJIIO 3BapHUX IIBIB.

3acTocyBaHHs 3BapOBaHHs IPU PEMOHTI TeXHIKH. HariaBneHHs 3HOIEHUX JeTajleH.

6. OCHOBM: CJIIOCAPHOI OBPOBKH

CraH 1 mepcreKTUBU PO3BUTKY TEXHIKH CIIIOcapHOi 00poOku. Poboue miciie i oprauizaitis npari
CITFOCapSL.

Po3miTka 1 ii npu3HadyeHHs. [HCTpYMEHTH Ta MPUCTOCYBaHHS, 3aCTOCOBYBAHI MPU PO3MITL.
OcHoBHI eTanu po3MiTku. Po3MiTka 3a 1rabjoHaMu BUPOOOM 1 KPECTICHHSIM.

PyOanHs MeTany, IHCTpyMeHT AJis pyOaHHsI 1 NpUloMU KOpUCTYBaHHs HUM PyOaHHs B nemaTax,
Ha TUIMTI Ta Ha KoBaJull. MexaHizallis npouecy pyOoaHHs.

BumnpaBieHHs 1 THYTTS MeTally, 3aCTOCOBYBaHI IHCTPYMEHTH 1 ycTaTKyBaHHS. Pi3HOBHIHOCTI
NpoIIeCiB BUNIPaBIIeHHS i THyTTs. HaBuBaHHs npy>xuH. Pi3aHHs MeTaty, 3aCTOCOBYBaHI IHCTPYMEHTH Ta
ycTaTkyBaHHs. By10B; cirocapHOi HOXKIBKH Ta MpaBUila KOPUCTYBAaHHS Heto. Pi3aHHS MeTalny HOXKULIMU
[Tpuiiomu pizaHHS Pi3HUX 3aTOTOBOK. MeXaHi4Ha HOXIBKa.

[TonsTTst mpo obnmmroBanHs. KoHcTpykiist 1 knacudikanis HanuikiB BuGip nanmwika. [TpaBuna
MOBO/DKEHHST 1 Jorisa 3a Hamwiakamu. [lpuilomm Ti mpaBmina oOmwiroBaHHA. MexaHi3amis
0OMUITIOBAaTILHUX POOIT.

CrnrocapHa 00poOka OTBOpiB, 3aCTOCOBYBaHi1 iHCTPYMEHTH T; MPUCTOCYBAaHHs. 3€HKEPYBaHHS,
3€HKYBaHHS 1 po3BepTaHHs 0TBOPIB. [IpuynHi monoMku cBepaia. bpak mpu o6poOIIi 0TBOPIB.

3aranbHi TOHATTS TPO pi3b0y 1 i1 enemenTn. Bumu 1 nmpusHayeHHs pi3bOM .IHCTpyMeHTH amst
HapizyBaHH pi3bou. [1indip cBepIa A5 CBEpATiHHS OTBOPY Mif pi3b0y 1 BUOIp MiaMeTpa CTepKHS MpU
Hapi3yBaHHI 30BHIIIHBOI pi3p0Ou [Ipwitomu HapizyBaHHS pi3pOu: MexaHizoBaHe Hapi3yBaHHS pi3bOH.
Bbpaxk mo HapizyBaHHi pi3pOH 1 CIOCOOH HOTO MOMEpeIKEHHS.

3aranpHi TOHATTS MPO KJIETAHHS. 3aKIeNKd Ta 3aKJIENKoBi 3'€qHaHHIO [HCTpyMeHT i
MPUCTOCYBAHHS TSI KJIeTIaIbHUX PoOiT. PydyHe 1 MexaHiuHe KIICTaHHS.

[TonsiTTa npo madpyBaHHs. [HCTpyMEHTH Ta MPUCTOCYBAHHIO 3aCTOCOBYBaH1 NMpH 1a0pyBaHHI.
[IpuitoMn mabpyBaHHS pI3HUX TMOBEpXOHb. MexaHi3oBaHe mmabpyBaHHs KOHTpoiab TOYHOCTI
11adpyBaHHSL.

[TputupanHs 1 A0BOJKa, X MpHU3HAYEHHS Ta 3acTocyBaHHA. [lpuThpu 1 abpa3uBHiI Marepianu.
[IpuTupanHs TMMIOCKMX, MWJIIHIAPUYHUX 1 KOHIYHMX TIOBEpPXOHb. MexaHi3allis NPUTHPAHHS.
[TonipyBaHHS.

[TonsTTst mpo mastHHsA 1 nyAiHHA. [lasnepauku 1 masutbHa jamma. [Ipunoi ta ¢urocu. [lasHus
M'SSIKUMU 1 TBepaAuMU nipunosimu. [lasaus amomidito. [Tpuitomu myaiHHS.

3araJjibHi IOHSTTS MPO CIIIOCAPHO-CKIIAAaIbHI poboTH. besneka npani

7. MEXAHIYHA OBPOBKA MATEPIAJIIB PI3BAHHAM

7.1. OcHOBH TeOpil pizaHHs

Pyxu poboumnx opraHiB MeTajgopizaibHUX BepcTaTiB. OCHOBHI BUIU OOPOOKH METAJIIB Pi3aHHSIM.
[ToBepxHi 0O6poOmoBanoi Aetani. YacTUHU # el1eMeHTH HPOXIAHOro TokapHoro pisus. KoopaunaThi
TUIONIMHYU TSl BU3HAYEHUW KyTiB piszisg. KyTu mpoxigHoro TokapHOro pisis, Mpu3HaueHHs KyTiB Ii X
4yuciaoBI 3HaueHHs. Enementn pexumy pizanHsa. Ilpomec cTpyXKOyTBOpeHHsS TpH pi3aHHI
KOHCTPYKIIMHUX MaTepiaiiB. Ycaaka CTPYKKH. 3MIIIHEHHS METaTy (SIBUIIE HAKJIEITY ).

Hapicr i iioro BIuMB Ha mporiec; pizanHs. Bumau cTpyxok,, [1no1ma 3pi3y i o0csr 3HATOI CTPYIKKH
MIPU TOYiHHI.

TerutoBi sSBUIIA B TPOIIECi pi3aHHSA. 3HOC PI3IiB 1 METOAM HOTO OMIHKKM MacCTHIBHO-0XOJIO0IH i
pLAMHM 1 X HE MiJBEJCHHS B 30HY pi3aHHS.

Cum, 110 JiF0Th Ha pi3elh y mporeci pizanas. DakTopw, 10 BIUTUBAIOTH HA 3yCWILIS Pi3aHHS.
[IBunkicTh pizaHHs 1 (aKTOpH, MO BIJIMBAIOTH HA Hei. [1oTyXHICTH pi3aHHS 1 MOTYKHICTh MPUBOIY
BepcTaTa Mpu To4iHHI. Bubip pexumy pizaHHs 1 IIBUAKICHE Pi3aHHS METaIB.

JlaGopaTopHo — npakTruHa podoTa Ne6 TokapHi pi3wi.

7.2. Knacugikanisi Ta MeXaHi3MH MeTaJI0pi3aJIbHUX BEPCTATIB

Knacudikariist MeTanopizaabHUX BEPCTATIB.




Buau npuBoziB y MetanopizaabHUX BepcTarax. Psau 9acToT oOepTaHHS MIMUHACIS 1 Toaad y
BepcraTax. Bunu nepenay i BU3HaUSHHS NepeIaTOUHI-BiHOIIEHb. EeMeHTapHi MeXaHi3MU BEpCTaTiB.
[ToHsATTS PO KIHEMATHYHY CXEMY BEpCTaTa Ta PiBHSHHS KiHeMaThyHOTro Oanancy. Ilacmopt Bepcrar
®ynnamenTu A BepeTariB. MOHTaX 1 BUIPOOYBaHHS BEPCTATIB.

Texnika 6e3neku mig yac poOOTH Ha. METaJIOpi3aJbHUX BEpcTaTax.

7.3. O0po0ka Ha TOKAPHHUX BEPCTATAX

BynoBa yHiBepcalbHOr0 TOKapHO-IBUHTOPI3aJIbHOIO BEpCTaTa, MPU3HAYEHHS! OCHOBHHUX BY3JIIB.
KinemaTnyHa cxemMa TOKapHO-TBUHTOPI3QJILHOTO BepcTara. 3arajlibHe pIBHSHHA KiHEMaTUYHUX
JIAHLIIOT1B TOJIOBHOT'O PyXYy Ta M0jadi.

TokapHi pi31i i IHCTPYMEHT IS Hapi3yBaHHs pi3b0. Pi3ii 1Tt MIBUAKICHOTO TOYIHHSL.

[TpuctocyBaHHs Uil TOKapHUX BepcTaTiB. OCHOBHI poOOTH, I BUKOHYIOTHCS HAa TOKapHUX
BepcraTax. HanmaromkenHs 1 HacTporoBaHHs Bepcrata. Jlocsing podoTu.

JlaGopaTtopHo — npakTyHa poboTa Ne7 BuBueHHs ToOKkapHO — FBUHTOPI3HOTO Bepcrara 16K20

7.4. O0po0KH Ha CBepJIMJIBHHX i PO3TOYYBAJBLHUX BEPCTATAX

[Tpornec cBepuTiHHA i 0COOIMBOCTI MPOLECY CTPY’KKOYTBOPEHHsI NMpH cBepaiiHHI. CripaibHe
CBEpJUIO0, HOTO YAaCTHHU 1 TeOMeTpist 3arocTpeHHs. CuiM 1o Aif0Th Ha CBEpPIJIO B MPOLECI pi3aHHS.
[IBUIKICTD 1 MOTYXKHICTh Pi3aHHS MIPU CBEPAJIIHHI.

[TpusHaueHHs i 00aCTh 3aCTOCYBaHHS CBEPJIMIBLHUX 1 PO3TOUYBAJILHUX BEPCTATIB.

bynoBa BepTHKaIbHO-CBEPAIMIBHOIO BepcTaTa 1 MPU3HAUYEHHS HOro OCHOBHUX BY3IIIB.
KinemaTnuHa cxema BepTHKAIBHO-CBEPUTHIBLHOTO BepcTata Po3TodyBabHI BEpCTaTH, 3aCTOCOBYBaHi
B CUIBCBKOTOCIIOIAPCHKUX PEMOHTHUM MalicTepHsX. PagianbHo-cBepIHIIbHI BEPCTATH.

[TpucTocyBaHHS 1JIs1 CBEPUTMIIBHUX 1 PO3TOUYBAIBHIX BEPCTATIB.

Po0otu, BUKOHYBaHI Ha CBEPUIMIIBHUX 1 pO3TOYYBaJIbHUX BEpCTaTax.

Jlaboparopno — mpakTuyHa podoTa Ne8. BUBUEHHS BEpPTHKAIBLHO — CBEPAJIUILHOTO BEpCcTaTa

7.5. O0poOKka Ha cTPYrajbHMX, J0BOAJLHUX i MPOTSZKHUX BepCTaTax.

Oco6mBoCTI TIpotecy pi3aHHs IPU CTPYTaHHI 1 TOBOaHHI.

CrpyranbHuil 1 1oBO6anbHMA pi3ni [Ipu3HadeHHs i 3acTocyBaHHS CTPYTalbHUX 1 JOBOAIbHUX
BepcraTiB. ByoBa nonepeyHo-cTpyraabHOro

BepcTaTa, OCHOBHI BY3JHM 1 iXHe mpu3HaueHHs. KiHemaTuuHa cxema MomnepevyHo CTpyrajibHOTO
Bepcrata. OcCoOOMMBOCTI KOHCTPYKIIi JOBOATBHOTO 1 IOB3JOBKHBO-CTPYTAIBHOTO BEPCTATIB.
[TpucTocyBaHHS, 110 BUKOPUCTOBYIOTbCS HpU poOOTI Ha MONEPEYHO-CTPYTalbHUX 1 JOBOATBHUX
Bepctarax. OCHOBHI poOOTH, BUKOHYBaHI Ha BepCcTaTax ILi€i rpynu.

ITpoTsikHI BepcTaTd, IHCTPYMEHTH Ta OCHOBHI poOoTH. [IpommBanHsL.

7.6. O0poOKka Ha ¢pe3epHMX BepcTaTax

OcobsmBocTti npouecy ¢pe3epyBanHsa. OCHOBHI THHU (pe3. ['eoMeTpruyHi mapameTpu pixky4doi
qacTuHU (pe3n. OpesepyBaHHs 3a MOJAYCI0 Ta MPOTH Mojaavi. Pexxumu pisanHs mpu Qpe3epyBaHHi.
Cunu, mo niooTh Ha (pe3y 1 3arotoBKy B mpoueci ¢pesepyBanHs. llIBuiakicTe pizaHHS Opu
¢dpesepyBanHi Ta (aKkTOpH, IO BIUIMBAIOTH Ha Hei. KpyTuih MOMEHT Ha MIMHUHAENII Ta MOTYXHICTh
pizaHHs mipu (ppezepyBaHHi.

[Tpu3HavyeHHs i 3acTocyBaHHs (ppe3epHUX BepcTaTiB. byioBa yHiBEpCcaIbHOTO TOPH30HTAIBEHO-
¢dpe3epHOrO BepcTara, HOro OCHOBHI By3/HM 1 ixHe mpu3HaueHHs. KiHemaTHyHa cxeMa rOpU30HTaIbHO
dpe3epHoro BepcraTa. OCOOIMBOCTI KOHCTPYKITIT YHIBEPCATHHUX BEPTHUKATBHO-()PE3CPHUX BEPCTATIB.
[TpusnaueHHs 1 TpUCTOCYBaHHS Uil (ppe3epHuX BepcTariB. PoOOTH, BUKOHYBaHI Ha (hpe3epHHX
BepcTaTax.

MeTtoau HapizyBaHHs 3y0iB 3yOuacTux kodjic. JIMcKoBi Ta KiHIIeBI MOAYJbHI (hpe3u, uepB'suHi
¢pe3u. dimmneHi romoBku. BymoBa yHiBepcanbHOI MUIHIBLHOI TOJOBKH. be3nocepemHiid, mpocTuii i
nudepeHiansHuil crocodu AineHHs. HacTporoBaHHs AUTMIBHOT TOJIOBKH 7S (ppesepyBaHHs 3y0UacTHX
KOJIIC.

JlaGopaTtopHo — npakTyHa poboTa Ne9 BusuenHs (pesepHoro Bepcrara.

7.7. O0po0ka Ha HLTI(PyBAJIBHUX BepcTaTax

Ocob6imBocTi mpouecy pizaHHs npu nulidyBaHHi. AOpa3suBM I1HCTPYMEHT: Marepiad,
3€PHHCTICTb, 3B'SI3KH, TBEPAICTh, CTpyKTypa. @op nurigyBanpHuX KpyriB. MapkyBaHHs KpyriB. Bubip
nutiyBanbHUX Kpyr BunpoOyBaHHs, OanaHcyBaHHS 1 MpaBKa KPyTiB.

Cxemu nutidpyBanHs 1 knacudikamist noTigyBadbHUX BepcTaTiB. EneMeHT pexxumy pi3aHHS MpH
KPYIJIOMY 30BHIIIHbOMY LUTipyBaHHI B IeHTpaX. CHiiu pi3aHHs 1 MOTYXKHICTb.




bynosa 1 pobora kpyriomnutidyBansHoro Bepctata. KOpoTki BiIOMOCTI MPO KOHCTPYKINIO Ta
pobOTy  BHYTPIIHBO-NLTI()YBATHHOTO,  IUIOCKONILTI(YBAIBHOTO  OE3IEHTPOBO-ILIiI()YyBaIBHOTO,
3aTOYyBaJIbHOTO, BEPTUKAIbHO-XOHIHTYBaJIBLHOTO BepcTaTiB. [IprcTocyBaHHs, 3aCTOCOBYBaHI Mija 4ac
po6oTH Ha 1LTipyBaTbHUX BepcTaTtaXx. OCHOBHI BUAU ILTIQYBaIbHUX POOIT.

[ToHATTS PO METOJM OCTATOYHOI OOPOOKM JeTaneil abpa3uBHI IHCTPYMEHTOM: XOHIHTYBaHHS,
cynepdininryBaHHs, ynbTpadiHinyBaHHS IPUTHPAHHA 1 IOTipyBaHHA. JJOCBIT pOOOTH.

JlaGopaTopHo — npakTyHa poboTa NelO BuBuenHs mtidyBaabHOro BepcraTta.

7.8. O6po0ka noBepxHi AeTasneil 63 3HATTHA CTPYKKH.

CyTHIiCTh MeTOAIB 00pOOKHM jAeTanel IUIaCTHYHUM Je(OpMYyBaHHAM (OOKaTyBaHHs IMOBEPXHI
POJIMKaMH 9H KyJIbKaMH, BUTJIA KyBaHHs IMOBEPX JOPHYBaHH:, IPOOOCTPYMUHHE 3MIIIHEHHS).

Oco06smBOCTI Ta mepeBaru eneKTpPopi3UYHHUX 1 eNEeKTPOXIMIUHUX MeTO, OOpOOKM MeTaiB.
EnextpomexaHiuHi ¥ €JEKTpOEpO3iiiHi MeToau OOpOOKH eNeKTPOepO3iiHMMA, eNeKTPOICKPOBHiA,
eNEKTPOIMITYJIbCHUM, aHOIM MEXaHIUHHH, €ICKTPOKOHTAKTHHH 1 yIbTPa3BYKOBHI.

7.9 O6podKka qepeBHHHU Ta MJIACTMAC

EnextpoximiuHa 00poOka meraniB. OOpoOka fa3epaMu, €JIEKTPOHH HPOMEHEM 1 IIa3MOIO.
Ocob6mmBocti pizanHst nepeBuHH. OCHOBHI omeparii Ta 3acTOCOBYBaHMH iHCTpyMeHT. bymosa
nepeBooOpoOHNX BepceTaTiB. OOpoOKa miacTMac pi3aHHSM.

8. OCHOBU ITPOEKTYBAHHA i TEXHIYHE HOPMYBAHHS TEXHOJIOTI'TYHOI'O
MMPOIECY MEXAHIYHOI OBPOGKH

8.1. IIpoekTyBaHHfl TeXHOJIOTIiYHOrO0 TMpOHecy MexaHiyHOi 00poOku. TexHiuHe
HOPMYBAaHHS$ TE€XHOJIOTIYHOI 0 Mpouecy MeXaHiYHOI 00poOKH

OcCHOBHIi BUIM BUPOOHHIITBA Ta IX KOPOTKA TEXHIKO-€KOHOMIYHA XapaKTEPUCTHKA.

[ToHATTA MpPO TEXHONOTIYHUN MpolleC Ha MAIMHOOYAIBHOMY 3aBO[i, TEXHONOTIUYHUHN Mpoliec
MEeXaHIYHOT OOPOOKH ¥ €TeMEHTH HOTO CTPYKTYPH.

3aranibHi TOHATTS MPO MpaBHUJIa BCTAHOBICHHS JeTaleil Ha BepcraTax mpu oOpoomi. [ToHarTs
npo 6a3u. OCHOBHI NpaBuia BUOOpY 0a3 1 BIUIMB NPaBHJIBHOrO Oa3yBaHHS HAa TOYHICTb OOpPOOKH.
BuxinHi naHi uid, NpoeKTyBaHHS TeXHOJOTiuHOro mpouecy. OCHOBHI (hakTopu., 110 BIJIMBAIOTh Ha
no0OyI0BY TEXHOJIOTIYHOTO Tporecy. [TIOHITTS mpo TEXHONOT1UHICTh KOHCTPYKIIiT MAIIMHY 1 11 1eTaneu.
PexoMenoBaHa mociOBHICTh onepallii i mepexoaiB. [IoHATTS po KOHIEHTpaIlito Ta AudepeHIiiario
omeparliii TEXHOJIOTIYHOTO MPOIIECY 1 TEXHIKO-€KOHOMIYHE 3HAY€HHs HbOTO 3aX0ay.. Buau 3aroToBok
Ta 1X TEXHIKO-€KOHOMIYHI XapakTepucTuku. [IOHATTS Tpo MNPUNMYCK HA MEXaHIYHYy OOpOOKY.
ExoHoMIuHE 3HAYCHHsI TPAaBWJIHBHOTO BHUOOPY MPHIYCKIB 1 JOMYCKIB Ha MPOMDKHI (TEXHOJOTIYHI)
po3mipu. OcHoOBHI (popmu TexHONOTTYHOT HoKkyMeHTaii 3a ctangaprom CCT/I. TIpaktnuHe 3HaYCHHS
TEXHIYHOTO HOpPMYyBaHHsS., TexHI4YHa HopMa dacy, ii cTpykrypa i oOumcienHs. OcoOIMBOCTI
HOPMYBaHH: poOiT Ha MeTan0p13aanHx Bepcratax. Tabmuii HopMu dacy. 3aJeKHICTh HOPMH 4acy BiJ
pauioHaJbHOT0 BUOOPY pexxkuMy pizants. Criocobu miABHICHHS NPOAYKTUBHOCTI Mparti.




8. TemaTuyHe IUIAaHYBAHHA HABYAJIbHOI IUCHHUILIIHM (CTPYKTYpa IMCUHUILIIHN)

Ha3zea po3diny i memu
p Y Bcevozo
1.0cnosu eupobHUYmMEa YOPHUX i KOJIbOPOGUX MEemAlié 12
Bupobnuymeo uasyny. Bupobnuymeo cmani
Bupobnuymeo konvoposux memaris 6
2. OcHoeu mamepianoznascmea 34
byoosa i enacmusocmi memanis 8
Ocnoeu meopii cniasie 6
Bracmusocmi ma diacpama cmany 3anizogyeneyesux cniagie 6
Yasynu Byeneyesi cmani Jlecosani cmani 6
OcHosu mepmiunoi ma Ximixo - mepmiunoi 06pobKu cmani 4
Cnnasu xonvoposux memanis. Ilopowkosi mamepianu. Koposis memanie Hememanesi
KOHCMPYKYIUHI Mamepianu 4
3.Jlugeapue eupooHuymMeo 10
4.00podKa memanie muckom 4
5.3saprosanvne eupoonuymeo 13
3acanvui 8idomocmi npo 36apro8anvhe BUPOOHUYMEO 3
T'azoee 36aprosanna i pizanua memanis /[y2oee 36apro6anHs i pi3aHHs MEmay
CneyianvbHi Memoou 36apro8aHHs.
6.0cnoeu cnrocapnoi 0opodxu 9
7.Cnocobu o6pooKku memanie 34
Ocnosu meopii pizanusa Knacugikayis ma mexanizmu memanopizaivHux 6epcmamie 5
Ob6pobKka na moKkapHux eepcmamax 5
OO6poOka Ha CBEpUTMIIBHHX 1 PO3TOYyBaJIbHUX BEpCTaTaX 5
O0poOka Ha CTpyraabHHUX MO0BOATHHHX i MPOTSHKHUX BepCTaTax. 3
O6pobOka Ha Ppe3epHHUX BepcTaTax 4
O06po0OKka Ha nuTihyBaNIbHUX BepcTaTax 4
O06poOKka OBepXHi AeTanei 6e3 3HATTS CTPYKKH 4
O0poOka gepeBUHH Ta IIacTMac 4
8.0cno6u npoekmysanna i mexniune HOPMYGAHHA MEXHOI02IUHO20 RPOUECY 4
MexXaHiuHoi 00pooKu
IIpoekTyBaHHS TEXHOJIOTIYHOTO MPOIIECY MEXaHIIHOI 00poOKH. TexHIuHE HOPMYBaHHS 4
TEXHOJIOTTYHOTO MPOIECY MEXaHIgYHOT 00pOOKHU
Pa3om 3 aucunrting 120

Kpurepii oniHKH 3HaHb, YMiHb | HABUYOK CTY/JACHTIB
KonTponb HaByanbHOT poOOTH 3100yBayiB OCBITH 1 OI[IHIOBAHHS 31HCHIOIOTHCS 32 4-
0aIbHOIO(TPAAULIIHHOIO) IIKAJIO0:

Ouinka Kpurepii oninku

«2» 3 0omOMOTOI0 BHWKIAgadya BIITBOPIOE Ha piBHI PO3MI3HAHHS OKpPEMi €JEeMEHTH
HAaBYAJILHOTO MaTepially Ta BUKOMY€ 31 3HAUHWMH TPYIHOIIAMHU OKPEMi €JIEMEHTH
MPAKTUYHUX 3aBaaHb. [li gac BiAMOBIAI 1 NP BUKOHAHHI NPAKTHYHUX  3aBJaHb
IPUILYCKAETHLCS  CYTTEBUX

TTOMUJIOK.




3» bes I[OCTaTHBOl"O pOSYMlHHSI Bl,[[TBOpIO€ OCHOBHHMM HaBYaJILHUM MaTeplaJ'I Ta BHUKOHY€

NPakTUYHI 3aBJAaHHS 3 CMI30AMYHOI0 JONOMOIOK BHKIaJaya. 3 MOMMIIKAMH Ja€
BU3HAYCHHS OCHOBHUX IIOHATh. MOXKE 4aCTKOBO aHANi3yBaTH HaBYalbHHI MaTepial,
TMOPIBHIOBATH 1 POOWTH BUCHOBKH. KOpPHCTY€TBCS OKpeMHMH BHIAMH TCXHIYHOI 1
KOHCTPYKTHBHO- TEXHOJIOT1YHOI JokyMeHTarii. Ilpum BigmoBimi Ta BUKOHAHHI
MPaKTUYHUX 3aBJIaHb NMPHUITYCKAETHCS MOMUIIOK. 1K1 MOYKE YaCTKOBO BUIIPABHUTH.

«4» Bosoztie 0CHOBHMM HaBYaILHUM MATEPIaoM B yCHIM, MMCHMOBIH i rpadiuniii popmax Ta

34CTOCOBY€ uoro npu BI/IKOHaHHl NpaKTUYHUX 3aBJdHb dK B TUIIOBUX, TaK 1B I[GH_IO
YCKIIAAHCHUX YMOBax. I[ae BHU3HAYCHHA OCHOBHUX IIOHTD, aHaH13y€ HOplBHIOG 1
CHCTEMATH3ye 1H(OPMALLFO Ta POOUTH BUCHOBKH. Woro Bi/INIOBi/Ib B LIJIOMY NPaBUJIbHA,
JOTiYHA 1 JOCTAaTHHO OOIrpYHTOBaHa. BHMKOHy€ NpakTHYHi 3aBJAaHHSA 3 TUIOBHM
ATOPUTMOM 3 KOHCYJIBTAIlIEI0 BUKJIANava. YCBIJOMIICHO KOPHUCTYETHCS JTOBiIKOBOIO
iHdopmartiero. [lpu BiAmoBimi Ta BUKOHAHHI NMPAKTHYHUX 3aBJIaHb IPHUITYCKAETHCA
HCCYTTEBUX IIOMUIIOK, SIKI MOXE

BUIIPABUTH.

«S» Bosonie cucteMHMME 3HAHHSMH HaBYAIBHOTO Martepiaiy Ta e(EeKTHBHO iX 3aCTOCOBYE

AJI1 BUKOHAHHSA MNPAKTUYHUX 3aBAdHb, IO Hepez[6aqui HaB4YaJIbBHOIO HpOFpaMOIO
BlI[HOBl,Z[b CTYACHTAa IIOBHA, IIpaBUJIbHA, norqua MICTI/ITL aHaJI13 CI/ICTCMaTI/I3aI_I1I0
y3arajbHEHHs. BMie caMOCTIHHO 3HAXOAMTH 1 KOPUCTYBATHCS [DKepenamu iHpopmalii,
OLIIHIOBaTH  OTpPUMaHy iH(opmamilo. BcTaHOBIIOE  NMPUYMHHO-HACTIIKOBI  Ta
MDKIpeIMeTHI 3B's3ku. PoOHMTH apryMeHTOBaHI BHUCHOBKHU. be3moraHHo BUKOHYyeE
NPaKTUYHI 3aBIAaHHS SK 3 BHUKOPHCTAHHSIM THIIOBOTO aJTOPUTMY, TaK 1 33 CAMOCTIHHO
PO3pO0JIEHUM aITOPUTMOM.
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