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OcBiTHA JlazepHa mexHika ma KoMmri'tomepu3oeaHi npouecu iuKo-mexHIi4YHOI
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AucuunsiHn nabopamopHi — 9 200, camocmitiHa poboma — 57 200
CemecTtpoBUM

KOHTpONL/ 3anik, MKP, P[P

KOHTPOJbHI

3axoam

Po3knap 3aHATL  32i0HO www.roz.kpi.ua

MogBa YkpaiHcbKa

BUKINagaHHA

IHdbopmauia npo  Jlektop: k.m.H., browuyuH Muxadno Cepeitosuy
KepiBHMKa Kypcy m.bloshchytsyn@kpi.ua m.bloshchytsyn@gmail.com

| BUKknapadiB INabopaTtopHi: K.T.H., brrowuyuH Muxadno Cepeaitiosuy
m.bloshchytsyn@gmail.com
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Kypcy

Mporpama HaB4YanbHOI AUCUUNIIIHN

1. Onuc HaB4YanbHOI AUCLUMUNIIIHK, il MeTa, NpeaMeT BUBYAHHSA Ta pe3ynbTaTtu
HaB4YaHHA

VY kpenutHOMY MOyl “TIpomenHeBi 3acobu 3BaproBaHHS MOJIOBXKYE 3arajbHy TEXHOIOTTUHY
MiAroToBKY (haxiBLiB 3 ypaxyBaHHSAM creuudiky moOyaoBH TEXHOJOTIYHUX OIleparliil jJa3zepHol
PpOo3MipHOi 00POOKH, 110 OB’ SI3aHO 13 OCOOIMBOCTIMU 1HCTPYMEHTY Ta iX pe3ynbTaTiB. OcoOnIuBICTh
TEXHOJIOTIYHHUX oOIllepariii nazepHoi oOpoOKM Tomsirac B TOMY, IO (axiBellb Mae CIOpaBy 3 HE
MaTepialbHUM, YacTO-TYCTO HE BHJIUMHM IHCTPYMEHTOM Yy BHUIJISAL 3TYCTKY IOTYXHOI
€JIEKTPOMArHiTHOI eHeprii, skuil HaOyBae eKkcITyaTaliiHuX (PEKUMHUX) BJIACTUBOCTEH JIMIIE MiJ
4yac BUKOHAHHA omepallii, TOMy HpoueaypH ii MpoeKTyBaHHS Ta MPAaKTUYHOI peastizalii JOKOPIHHO
BIJIPI3HAIOTHCS BiJl MOJIOHUX 3aBJaHb HE TUIBKH 3 MEXaHIYHOT OOpOOKH pi3aHHSM, a ¥ IS 1HIIUX,
HEeTPaJAULIIHHIX METO/IB, SIKI BITHOCATHCA JI0 KJacy eIeKTpo(i3uKo XIMIUHUX BUAIB 0OPOOKH.

IIpeaMer HaBYAAbHOI JMCUMILIIHM. BUBYCHHS JUCIUIUIIHU 30CEpEKEHO Ha ONaHyBaHHI
OCHOBHMX IIOHSTH Ta BHM3HAYEHb TEOPii 3BapIOBAJIbHUX IPOLECIB, TEIUIOBOIO CTaHy, 3aCBOEHHI
MaTeMaTUYHOTO armapary Uil BHUKOPHUCTaHHS 1HXEHEPHHX METOIIB pPO3paxyHKy IapaMeTpiB
3BapIOBaHHS POMEHEBUMH 3ac00aMH.


http://www.roz.kpi.ua/
mailto:m.bloshchytsyn@kpi.ua
mailto:m.bloshchytsyn@gmail.com
mailto:m.bloshchytsyn@gmail.com
https://classroom.google.com/c/MTgwNzU4MDk4Njk2?cjc=3vz2t6q

MeTo10 HAaBYATBHOI AUCIUIUTIHYU € (POPMYBAHHS Y CTYICHTIB KOMIIETEHTHOCTEH Y
sigmosignocri o OIIII, a came:

3araabHi komnereHTHOCTI (3K)

K3.01 | 3matHicTh 10 aOCTPAKTHOTO MHUCJICHHS, aHAI3Y Ta CHHTE3
K3.02 | 3matHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHHUX CUTYALISAX

daxoBi komMnereHTHOCTI cnenianbHocTi (PK)
31aTHICTh 3MIHCHIOBATH ONITUMABHII BHOIP TEXHOJIOTIYHOTO 00T THAHHS,
®K.04 | KOMILIEKTAaIil0 TEXHIYHIX KOMIUIEKCIiB, MaTH 0a30Bi YSBJIEHHS MPO MpaBuia ix
eKCIuTyaTarii
31aTHICTH 3aCTOCOBYBATH KOMIT FOTepH30BaHi cucteMu npoekryBaHus (CAD),
BupoOHuita (CAM), imxeHepuux nociimkenb (CAE) ta crienianizoBane MpuKiIaIHe

OK.07 . X .
MporpaMHe 3a0e3MeYeHH s JUIsl BUPILIEHHS 1H)KEHEPHUX 3aBJIaHb 3 PUKIIAHOT
MEXaHIKU

DK.15 31aTHICT OOMPATH ONTUMAJIBbHI TUIIOBI TEXHOJIOTTYHI IPOLECH NTPU BUTOTOBJIEHI

BUpOOIB Ta KOHCTPYKIIH

3riJIHO 3 BUMOTaMHU OCBITHBO-TIPO(ECIHHOT MPOrpaMu CTYIEHTH MICJI 3aCBOEHHS KPEAUTHOTO
MOJIYJIIO MalOTh MPOJAEMOHCTPYBATH TaKi NPOrpaMHi pe3yJIbTaTH HABYAHHS
3HaTH Ta PO3YyMITH CYMDKHI Traiy3i (MeXaHiKy piIuH 1 rasiB, TeIJIOTEXHIKY,
PHO9 |enexTpoTexHiKy, €IEKTPOHIKY) i BMITH BUSBIISTH MIXAACIUIUTIHAPHI 3B’ I3KU TIPUKIIATHOT
MEXaHIKU Ha PiBHi, He0OX1IHOMY JUIsl BUKOHAHHS IHIIMX BUMOT OCBITHBOI IPOrpaMu
HaBuuky npakTHYHOrO BHKOPUCTAHHS KOMIT IOTEPU30BAHUX CHCTEM IPOEKTYBaHHS
(CAD), migroroBku BupoOHuiirea (CAM) ta imxenepHux pociipkeHb (CAE)

PH12

2. lMpepekBi3anTn Ta NOCTPEKBI3UTU AUCLUUNNIHN (MicLe B CTPYKTYPHO-NOri4HiN
cxeMi HaBYaHHA 3a BiANOBIAHOK OCBITHLOK NPOrpPamMoro)

HapuanpHa nucnumiia € BUOIpKOBOIO KOMITIOHEHTOIO OCBITHBOI ITporpamu «JlazepHa TexHika
Ta KOMITIOTEPU30BaHI MporecH (i3MKO-TEXHIYHOI OOpOOKH MaTepialliBy 1 HAJIEKHUTh 10 LHUKITY
npodeciitHol miaAroroBku. [l BHBUYCHHS JAHOTO KPEIUTHOTO MOJIYJS HEOOXiJHE YCIIiIHEe
3aCBOEHHS HABYAJILHOI'O Marepialy, 3 TaKUX IUCIHIUIIH 1 KPEOUTHUX MOJIYNTiB, 5K «Bumia
MaTeMaTukay, «JliHiliHa anreOpa i aHaiTHYHA TeoMeTpisy, « Teopernuna MexaHikay, « TeopeTnyHi
OCHOBHM TEIUIOTEXHIKN», EnekTpodi3ndHi Ta eNeKTpoximMiuHi MeTo 11 00poOku MaTepiaiiB’’; “Dizuka
nasepiB”’; “Di3uka B3a€MO/Ii1 KOHIICHTPOBAHKMX IMOTOKIB €HEPTii 3 peuoBUHOI0; “OCHOBH HAyKOBUX
JOCHIIKEHb Ta TEXHIYHOI TBOpUOCTi”; “TexHooris MalmmHoO0y, IyBaHHS .

3. 3micT HaBYanbHOI AUCUUNNIHU

Po3zain 1. IlnazmoBi TexHoJ10Tii 3BaApIOBAHHSA
Tema 1.1. ®@i3uuHa cyTHICTH 3BaproBaHHs EnekTpuyHa 3BaproBajibHa Ayra. 3arajibHi
MIOJIOKEHHS
Tema 1.2. ®i3uuHI npolecu y KaToHii 06aacTi Ayru, y CTOBOYpi AyTrH
Tema 1.3. CraTuuHi XapakTepUCTUKU OKpEMHX oOiacTel ayru. MarHitoriipoiuHaMiuHi
SBMILA Y 3BApIOBATIBHIN Ty3i
Tema 1.4. HarpiB Ta raBiaeHHs OpUcaJKoOBOro Metaiy. TemnoBa eheKTUBHICTD MpoLecy
MIPOIUIABICHHS
Tema 1.5. [Ina3moBe 3BaproBanHs. [1oBITpsHO-TITIa3MOBE pi3aHHA. 3arajibHa
XapaKTepUCTHKA [JIa3MOBOT0 3BapIOBAIBHOTO MPOLECY

Po3nin 2. EjleKTPOHHO-IPOMEHEBe 3BAPIOBAHHS:
Tema 2.1. 3araibHa XapakTepUCTHKA €IEKTPOHHO-IIPOMEHEBOI TEXHOJIOT11 3BapIOBaHHSI.
Enexktponni rapmatu. OCHOBHI HOHATTS Ta TPAHULI IX 3aCTOCYBaHHS



Tema 2.2. 'eneparopu 3 HAMMEHIITUM J1iIaMETPOM ITy4Ka, 0 00YMOBJICHO PO3MOALIOM
€JIEKTPOHIB O TETIJIOBUM IIIBUKOCTSIM Ta MIPOCTOPOBUM 3apsA0M

Tema 2.3. TexHiuHe BUKOHAHHS €JEKTPOHHUX rapmaT. OCHOBHI TapaMeTpH Ta
knacugikanis. [TpoBenenns myukis. [lepeTBopeHHs mapaMeTpiB MydKiB

Tema 2.4. OcoOaMBOCTI TEXHOJIOT11 €IEKTPOHHO-IPOMEHEBOT0 3BaproBaHHs. [Iporec
3BapIOBaHHS

Po3nin 3. Jlazepne, koMOiHOBaHe Ta riOpuiHe 3BapIOBAHHA
Tema 3.1. MeToau J1a3epHOro 3BaproBaHHS Ta iX Qi3WIHI 0COOTMBOCTI
Tema 3.2. OcHOBHI efleMeHTH 00JIaHAHHS ISl Ta3epHOTo 3BapioBaHHs. DOKyCyroUi
CHCTEMHU JIJIsl JTAa3€PHOTO 3BAPIOBAHHS
Tema 3.3. Po3poOka TexHOJIOrT1 J1a3epHOTro 3BaproBaHHs. OCHOBHI apaMeTPH PEKUMIB
Tewma 3.4. JIazepHe 3BaproBaHHsI METAIIB 3 TITMOOKUM TIPOIIIaBICHHSM
Tema 3.5. 3acTocyBaHHS JIa3epHOTO Ta T1OpUIHO-TIA3€PHOTO METO/IB 3BapIOBAHHS
Tema 3.6. JIazepHo-nyrose 3BaproBaHHsa. OCHOBHI €HEPreTUYHI XapaKTEPUCTUKU IIPOLIECY
JIa3epHO-AYTOBOTO 3BapIOBAHHS
Tema 3.7. JIBoxnpomeHeBe Ja3epHe 3BaproBaHHs. TeXHOJIOT14HI 0COOTUBOCTI
JIBOXIIPOMEHEBOTO JIA3€PHOT'0 3BAPIOBAHHS
Tema 3.8. I'iOpunHe Ta koMOiHOBaHe Jla3epHO-TIIIa3MOBE 3BaproBaHHs. [IpuHiumianbHi
CXEeMHU T10pUIHUX Ta KOMOIHOBAHHX JIa3€PHO-TNIA3MOBUX TOPLIOK

4. HaBu4anbHi maTepianu Ta pecypcu

basoBa Jiteparypa
(https://classroom.google.com/c/MTgwNzU4MDk4N|jk2?cjc=3vz2t6q )

1. Tapamyxk B.I1. OcHoBu ¢i3uku nazepis. Jlazepu i TepMiyHUX TexHOori: HaBuansHuii
nocioauk. - Kuis: IE3 im. €.0. [Tatona, 2005.- 244 c.

Kotnsipos B.I1. Texnomoris nazeprnoi 06pooku. Hixxun: HIAY im. M. T'oromns, - 2010. — 308c.
3. Jlazepni TexHomorii Ta xomm’torepHe MmoxemtoBaHHs / JI.D. T'omoBko, C.O. Jlyk’ssHeHKO //

Momnorpadis, K.: Bictka, 2009. - 296 c.
4. BakyyMHi 10HHO-TUIa3MOBI TEXHOJOTIi 3MIIHEHHS JeTajledl MaluH TPHOOTEXHIYHOTO

npusHadenns / O.M. Maxeiika, JL.®. TonoBko, A.M. Jlyraii, €. K. ConoBux // Mouorpadis,
Kiposorpan: "KO/I", 2014 316 c.

5. Komm’rotepHe MojenoBanHs y JazepHux TexHojoriax / JI.d. 'omosko, C.O. JIyk’saenko, [.1O.
MuxaiinoBa, B.A. Tpersk // Monorpadis, K.: BIIIT «Tekct». 2015. - 236 c.

N

JonarkoBa jiteparypa
1. TIpomeHneBi 3acoOu 3BaproBaHHS. MeTOMWYHI BKa3iBKU /10 BUKOHAHHS JJAOOPATOPHUX POOIT

70 BUBUYEHHS KPEIUTHOTO MOMYJS JUIsl CTyAEHTIB cheriamizanii «JlazepHa TexHika Ta
KOMIT'FOTEPU30BaHI Tporecu (i3MKO-TEXHIYHOI 00poOKm» cremianbHocTi 131 IpukimagHa
Mmexanika. Ykiaaa. M.C. Baommnun, — K.: HTYY «KIIl», 2017. — 48 ¢. (mpotokon Buenoi
Pamut MMI Ne 11; nata otpumanss rpudy 26.06.2017)

2. IIpomeneBi 3aco0u 3BaproBaHHs. MeTOMUYHI BKa31BKU JJO BUKOHAHHS MPaKTHYHUX POOIT /10
BUBYEHHS KPEAUTHOTO MOJIyJNs Ui CTYAEHTIB cremiamzamii «JlazepHa TtexHika Ta
KOMI'IOTEpH30BaHi MpouecH (i3uko-TexHiyHoi oOpoOkm» crnemianbHocTi 131 IlpuknagHa
mexanika. Ykiaan. M.C. bromurms, — K.: HTYVY «KIIl», 2017. — 65 c¢. (mpotokoi Buenoi
Pagu MMI Ne 11; nara otpumanss rpudy 26.06.2017)


https://classroom.google.com/c/MTgwNzU4MDk4Njk2?cjc=3vz2t6q

HaBuyanbHWIA KOHTEHT

1. MeTtoguKa onaHyBaHHA HAaBYaNAbHOT AUCLMUNIHU (OCBITHBOrO KOMMNOHEHTA)

Ne
3/1

Ha3zBa Temu nekuii Ta nepesnik OCHOBHUX MMUTAaHb
(Tepenik MMIAKTUIHOTO 3a0e3MeueHHs], IOCHIaHHs Ha Jiiteparypy Ta 3aBaanss Ha CPC)

Posaia 1. ILTABMOBI TEXHOJIOI'TI

Tema 1.1 ®iznuna cyTHicTh 3BaproBanHs EjiekTpnuHa 3BaproBajibHa ayra. 3arajbHi
M0JI0’KeHHS

Jlekuis 1. ®iznuyHa CyTHiCTh 3BapIOBaHHS.

IIpo nmoBepxueBe TsoxiHHA. [Ipo enepreTruunuii 6ap’ep. TpyaHoIi 3’ €1HAHHS TBEPAUX TiJ.
HarpiBanns. Ocampkenns. Tpu ocHOBHI ¢i3udHI IpuKMeTH Kiacu]ikamii 3BaproBaHHS.
JUxepesia 3BapooBajibHOro HarpiBy. Temmeparypw, ski HEOOXimHI UIS BUKOHAHHS
3BaplOBAIIbHUX 3’€HaHb. [lepeTBOpeHHs pI3HMX BUMAIB €HEprii y TeIuioBy. THUIOBI
3HAYeHHS KOoe(iI[leHTa KOPUCHOI Jii Ta MUTOMI €HEPrOBUTPATH IPU 3BApIOBAHHI.
Enexrpuuna 3BapoBajibHa ayra. 3arajibHi I0J0XKEHHS. BIIMIHHOCTI TyroBOro po3psity
B1Jl 1HIIMX BHUJAIB €NEKTPUUYHUX PO3PAIiB. 3aJ€KHICTh BEIMYMHU MaJlHHA HAIpPYyTH MIXK
€JIEKTPOJIaMU B1Jl BEIMYMHU CTPYMYy Yy €JeKTpuyHOMY Komi ayru. CTaH eleKTpUyHOL
3BaproBasIbHOI Ayru. PisHoBuaM nyru. Posmoxin naaiHHs Hampyrd B ay3i. @opmu Ta
TUISSHKY BOJIbT-aMIIEPHUX XapaKTepUCTUK Ayru. Bunu nyr. EHepreTnyHa €éMHICTh pI3HUX
oOnacteit qyru.

3apaanus Ha CPC: natu BiMoBi/Il HA KOHTPOJIbHI 3aITUTAHHS

Jlireparypa: [1 §1.1-1.9]

Tema 1.2 ®i3uyHi npouecu y KaToaHii o0JacTi Ayru, y croBoypi ayru

Jlekuis 2. @i3u4Hi mpouecu y KaToaHii 00JacTi q1yru.

[Ipo 06’emHuMI MO3UTHBHUHN 3apsia KaToaHOI oOmacti. Katomna emicisa. TepmoenekTpoHa
emicisi (piBHsHHs Piuapacona-/lemmana). Ilpo edexr IlloTkn. ABTOENEKTpOHHA
(emextpocratnyHa) emicis (piBHsHHS @Daynepa-Hopareiima). dotoemicis. (3aKoH
Eiinmreiina). BtopuHHa enekTpoHHa ewicid.  AHaNI3  €IeKTPOCTaTHYHOI (Teopii
aBTOENEeKTPOHHOI emicii Jlenrmtopa) C. Mak-KoyHoMm. AHaJi3 BUCHOBKY €JIEKTPOCTATHIHOL
emicii Jleurmtopa 1. CrerstHom. [LTiBKOBI Ta OKCHIHI, Tapsdi 1 XOJIOIHI KaTOIH.

®@i3uyHi npouecu y croBOypi ayru.

['onmoBHuMiA mporiec, kUil 30irae y cToBOypi Ayru 1 BIUMBae Ha ii BinactuBocTi. Pobora
ioHizamii. Bumu ionizamii. Ionizaris 3iTkHeHHsAM. dDoroioHizamis. TepmiuHa ioHi3arlis.
[TonsaTTs npo crymink ioHi3aii. PiBHsaHsS Caxa. MeTtoa npuOiIu3HuX po3paxyHKiB CTYIICHS
1oHI3amii po3irpitoi miasmu. loHizamis cywimi rasy. EdexkTuBHMII moTeHIian ioHi3arlii.
[lepenecenns crpymy y croBOypi ayru. [Ipo nperid 3apsmpkeHux dacTok B ay3i. ['yctuHa
cTpyMy y cToBOypi nyru. Edexr Pam3ayepa-Taynncena. [Ipo kananoBy mozens ayru K.K.
XpiHoBa.

3aaannst Ha CPC: natu BiaMoBili HA KOHTPOJIbHI 3aITUTaHHS

Jlireparypa [1 §2.1.1-2.1.5]

Tema 1.3 CraTtnyni XapaKTepUuCTUKHU OKpeMHX obJacreit AyTH.
MarniToriapoauHaMiyHi IBMIIA y 3BAPIOBAJILHIN 1y3i

Jleknist 3. CTaTH4YHI XapaKTePHUCTHKH OKPeMHUX 00J1acTel Ayru.

Bonbr-amnepHa xapakrepuctuka croBna Ayru. Ilpunnun wminimymy TeiinGeka.
Temneparypa croBna ayru. CrpoieHa ¢popma 3arucy BOJIBT-aMIIEPHOIN XapaKTepUCTUKH
ayru. [Ipo pagiyc croBma nyru. BosnbT-ammepHa XapakTepUCTHK KaTOAHOT OOJIACTi.
3aranpHa BOJBT-aMIIEpHA XapaKTepUCTHKA BUIbHOI Ayru. PiBHsHHA XpeHoBa- AilepToHa.
Crucnena ayra. ITpuniunu i cnocoOu OTpUMAaHHS CTUCHYTOI Iyru. BoibT — ammepHa
XapakTepucTHKa cTtucHeHoi nyru. lIpo temmeparypy croBma crucHeHoi ayru. bamanc
eHeprii B 001acTAX 3BaplOBANbHIN /1y31.

MarniToriapoauHaMiyHi IBHIIA Y 3BapHOBAJIBHIN 1y3i.




IIpo mnenrpoctpimnmBi cunmm 1 miHY edekT. B3aemopis MarHiTHOro TOJSA Iyrd i
3BapIOBABHOTO KOHTYpY. BIIMB Ha Ayry 30BHIIIHBOrO MarHiTHOro mnois. [lepeneceHHs
€JIEKTPOAHOr0 MeTana y ny3i. Bumm mepenocy. Ilpo cuity airody Ha Kparuio pos3IuiaBy
Merana. [lpukmamu piBHOBarM Cuil, MAiF04MX Ha Kpammo. OcoOIUBOCTI MepeHocy
€JIEKTPOJHOTO METANy MPH Pi3HUX CIIOCO0ax 3BapiOBaHHSA. MeTOM KepyBaHHS IIEPEHOCOM
€JIEKTPOJHOTO MeTala TpU BUIBHINA 1y3i, CTHCHYTIH Ay3i Ta YHIBEpCAJbHHHA METO.
Oco06auBOCTI TOPiHHS AYTH Ha 3MIHHOMY CTPYMI.

3apaanns Ha CPC: natu BiANOBiAI HA KOHTPOJIbHI 3aITUTAHHS

Jlitepatypa [1 §4.1.3; 7 §2.6 1-uii cioci0]

Tema 1.4 HarpiB Ta niaBjieHHs npucagkoBoro Meranay. TemjoBa edeKTHBHiICTH
npouecy npornJiaBJIeHHs

Jlekuisi 4. HarpiB Ta nJjiaBjieHHsI IPUCAIKOBOI0 MeTaJYy.

CrpmxkeHb TpaHUYHOI JOBXKHMHM 3 (DIKCOBaHUM CTpyMoBiaBojgoM. [IponnaBieHHs
OCHOBHOTO METaly 3BapIOBAIBHOIO Jyrow. 3arajbHl monoxeHHsa. [lapamerpi
MIPOIJIaBJICHHs MPH HAIUIaBJICHHI Ha ManoMmy ctpyMi. [lapamerpu npomsaBieHHs Npu
3BaplOBaHHI MJIABJICHHSM 3a OJIMH MPOX1J Ha MasioMy cTpymi. [lapamerpu npomsaBieHHs
IpU TMOTYXHUX peXuMmax HaruiaBieHHs. [lapameTrpu mnpormuiaBiaeHHs IMpH 3BaprOBaHHI
IJIACTHH 3a OJIMH MPOXiJl HA BEJIUKOMY CTPYMI.

TenoBa epeKTHUBHICTH NMpoleCy NPOINJIABJIEHHS

TemioBa edexkTUBHICTH MPOLECY MPOIJIABICHHS MPH HAIJIaBJICHHI BEIMKUM CTPYMOM Ha
MacuBHe Tu10. TemnoBa epeKTUBHICTD MPOLIECY MPOIUIaBIEHHS MPHU 3BApIOBAaHHI MJIACTHH
Ha BEJMKOMY cTpyMi 3a oauH mnpoxig. O0’em Ta cepeaHsi TemrepaTypa 3BaplOBalIbHOI
BaHHU. TemoBmict. KBazictamioHapHicte. Po3noainbHuil mepenic terotu. Kuminas
B1JIOMOT0 00’ €My BaHHH.

3aaannst Ha CPC: natu BiAMoBi/Il HA KOHTPOJIbHI 3aITUTAHHS

Jliteparypa [1 §3.2.1-3.2.6, 3.2.8]

Tema 1.5. IlnazmoBe 3BaproBaHHsi. I[loBiTpsiHo-mIa3MoBe pi3aHHsA. 3arajbHa
XapaKTePUCTHKA MJIA3MOBOI0 3BapIOBAaJIbHOI0O NPoOLECY

Jlekuis S. Il.1a3MoBe 3BaprOBaHHS.

3aranbHa XapaKTepUCTHKA TJIa3MOBOT'0 3BapIOBANILHOTO Mpoliecy. [lnazMoTponu Ta
0CcO0JMBOCTI 1X KUBJIeHHA. POpMYyBaHHS LIBY MPH IJIA3MOBOMY 3BaproBaHHI. Pi3HOBuAM
IJ1a3MOBOI0 3BaprOBaHHs. AmapaTypa JUlsl IJIa3MOBOT0 3BapIOBaHHs Ta po3Kporo. Pexxumu
IJ1a3MOBOT0 3BapIOBaHHS Ta PO3KPOIO PI3HUX MartepiaiiB. MiKpo Maa3MoBe 3BapIOBAHHS.
Tunu 3BapHUX 3’€IHAHB IPU MIKPO IJIA3MOBOMY 3BapioBaHHi. [Ipuknanu 3acTocyBaHHs
MJ1a3MOBUX MTPOLIECIB.

IloBiTpsiHO-IIIAa3MOBE Pi3aHHS.

3aranbHa XapakTepucTHKa. Terao-enekTpodizuyHi ocodbauBocTi npouecy. [loBiTps, sk
IJ1a3MOYTBOPIOUUH, piKyunil Ta3. Buan TepMoxiMiyHUX (TUTIBKOBUX) KaTO/IB.
Kondiryparist opMyrodoi cucTeMu KaTOJHO-COTLIIOBOT KaMepy Ta 3aBUXPIOBaya.
[lepenaua Teruia maa3MoBOIO AYTOI0 B METal, 110 piXKeThes. EnexTpuuni napaMmerpu
CHCTEMH — JpKepesio cTpyMy-ayra. CTaTHuHa Ta AMHAMiYHa CTIHKICTh TOPIHHS J{yTH.
IIpocTopoBa crilikicTh Ayru. TexHONOrYHa CTIMKICTh CUCTEMH Jkepeno-ayra. CxemHi Ta
KOHCTPYKTHBHI IPUHIMIN OyAyBaHHS IJIa3MOTPOHIB Ta Jykepen kusieHHs [1T1P.
Texnonoriuni moxuuBocti I1ITP. Exonomiunuii epext I1TTP. Mipu 6e3nexku npu
excrutyaranii ycrarkyBanHs [IIIP. [TepcnextuBu pozsutky I1IIP y cymixkaux
TEXHOJIOTIYHUX MPOLECaX 3 BAKOPUCTAHHIM JICIIEBUX J1a3MOYTBOPIOIOUUX CEPEIOBUILL
3aBaanus Ha CPC: natu BiANOBIII HA KOHTPOJBHI 3aTUTAHHS

Jlireparypa [1 §3.3.3-3.3.4; 5 §4.5-4.6 ]

Po3nin 2. EJIEKTPOHHO-IPOMEHEBE 3BAPIOBAHHSA




Tema 2.1 3arajgbHa XapakTepUCTHKA €JeKTPOHHO-IPOMEHEBOI  TeXHOJIOrii
3paproBaHHs. EjiekTponHi rapmaru. OCHOBHI NOHATTS TAa rpaHuui iX 3aCTOCYBaHHA

Jlekuisi 6. 3arajibHa XapaKTePUCTHKA eJIeKTPOHHO-NIPOMEHEeBOI TeXHOJIOTII
3BaplOBaHHS.

P03BHUTOK €JIEKTPOHHO-TIPOMEHEeBMX TEXHOJIOTii 3BapioBaHHsA. EjekTpoHHi mydku y

TEXHOJIOTIYHHUX Tporecax. [lepeTBopenHs eneprii y 30Hi aii myuka. OCHOBHI sBHIIA.

PenTreniBcrke BUIPOMIHIOBAHHS Ta HOTO €KpaHyBaHHs. EMicis TETJIOBUX Ta BTOPHHHUX

eJIeKTPOHIB. BinOuTTs enekrpoHiB. [ mnbOrHa NpOHUKHEHHS €NEKTPOHIB.

TernomnpoBigHIiCTh Ta BUNpoMiHiOBaHHS. [I0TYy>KHICTh Ta MUTOMA IOBEPXHEBA

MOTYKHICTb.

EnexkrponHi rapmaTn

OcCHOBHI MOHATTS Ta IPaHULIl X 3acTocyBaHHs. Emicis enekTpoHiB. OTpUMaHHS BUIBHUX

enekTpoHiB. Katonu enekrpoHHux rapmar. Bukonanus karonis. Harpis karoais. Tepmin

cinyx0u karonis. ['eneparis myukiB. OCHOBHI BIIOMOCTI PO F€HEPATOPH €IEKTPOHHUX

myudkiB. OCHOBHI TapaMeTpH reHepaTopiB. YIpaBIiHHA CTpyMoM Iyuka. [IpuHiumnianbH1

cxeMu reHepartopiB. Kpocosep, HaliMeHIIN AlaMeTp My4yka Ta pOKyCHa IuIsiMa

3aBaanns Ha CPC: natu BiANOBi/AI HA KOHTPOJIbHI 3alIUTaHHS

Jlireparypa [1 §4.1.1-4.1.2, 4.1.4-4.1.7]

Tema 2.2 'enepaTopu 3 HAllMEHIIUM JTiaMeTPOM MYYKa, 110 00YMOBJIEHO PO3MOIiJIOM
e.]]eKTPOHiB 0 TEIJIOBUM HIBHAKOCTAM Ta MPOCTOPOBUM 3apsAA0OM

Jlekuist 7. 'enepaTopu 3 HaliMeHIIIUM JIiaMeTPOM My4Ka, 1110 00YMOBJIEHO
PO3MO1iJIOM eJIEKTPOHIB 10 TEMJIOBUM IBHIAKOCTSIM.

I'yctuna cTpymy Ta CipsSIMOBaHICTh IMy4Ka. TPhOXENEKTPOIHI TEHEPATOPH MTYUKiB.
CriemiayibH1 TUIH TEHEPATOPIB MYYKIB.

I'enepaTopu 3 HAMEHIIUM AiaMeTPOM MY4YKa, 00YyMOBJIEHUM MPOCTOPOBUM 3apsI0M
[lepBeanc u Kyt Buxofy mydka. [Hiri ¢akTopu, sKi BIUIMBAIOTh HA POPMyBaHHS MTydKa.
Xoma myyka y 3aaHOJJHOMY IpocTopi. Brimus camodokycyBaHHs mmydka. [ eHepaTopu
€JICKTPOHHMX IMYYKiB BEJIMKOI MMOTY>KHOCTI.

3apaanns Ha CPC: natu BiMoBili HA KOHTPOJIbHI 3aITUTAHHS

Jliteparypa [1 §4.2]

Tema 2.3 TexHiuHe BHKOHAHHSI eJIeKTPOHHUX rapmar. OcHOBHI mapamMerpu Ta
kiaacugikanis. [Iposenenns myukis. [lepeTBopeHHs1 mapamMeTpiB My4KiB

Jlekuis 8. TexHiuHe BUKOHAHHS €JIEKTPOHHUX rapMat

OcHoBHi napametpu Ta kiacudikaris. [Ipuckoproroua Hampyra ta TUcK. [IpuHImmm,
GbyHKIIT Ta PYHKIIOHATBHI eneMeHTH. EHepreTHUHu KOMILIEKC elIeKTPOHHO-
MIPOMEHEBOT'0 3BAPIOBAIILHOI'O YCTAaTKYBaHHs. [IpOMUCIIOB] YCTAHOBKH €JIEKTPOHHO-
MIPOMEHEBOT'O 3BAPIOBAHHSI.

IIpoBeneHHs eJIEKTPOHHUX MYUKiB.

[TeperBopeHHs mapameTpiB my4kiB. MarHiTH1 JiH3H. /J[BOMOIIOCHI €l1€MEHTH.
BbaratonontocHi enemenTr. BimuB cuctemu npoBeieHHs Myyka Ha oro mapaMeTpH y 30Hi
Iii myJka.

3aBaanns Ha CPC: natu BiAMOBi/Ii HA KOHTPOJBHI 3alIUTAHHS

Jlirepatypa [1 §6.1.1-6.1.2]

Tema 2.4. Oco01MBOCTi TeXHOIOTII e1eKTPOHHO-TIPOMeHeBOro 3BaproBanHs. IIpouec
3BaplOBaHHS

Jlekuist 9. Oco0MBOCTI TEXHOJIOTII €JICKTPOHHO-TIPOMEHEBOI0 3BAPIOBAHHS.

[Ipornec 3BaproBanHs. YTBOPEHHS MapoBOro Kamijspa Ta mapy posmiaBy. KiHmiBka
ITIMOMHU POHUKHEHHS €JIEKTPOHIB Yy TBEPY UM piiKy pedoBuHy. [lapoBuii kaniisp Ta
CHJIH, SIK1 JIIFOTh Ha eJ1eMeHT 00’ eMy miapy posmiaBy. IIpoBeneHHs mpolecy 3BaplOBaHHS.




Bukopucranns eneprii. [lapamerpu nmydka Ta riauOuHa mporuiaBieHHs msy. Pobounit
TUCK Ta TpoIuiaBieHHs mBy. [lonoxenHs ¢okyca mydka Ta MpoIUIaBIeHHS MIBY.
Ocummsiis mydka Ta MpoIUIaBiIeHHS MBY. TEIUIOBi TiTHHSA HAa MICIIEBICTh 3BaPHOTO IIBY.
[Ipo xepyBanHs mporiecom 3BaproBanHs. [lomyk mBy. [Tonoxenns ¢oxkyca.

3aaanns Ha CPC: natu BinoBizi Ha KOHTPOJIBHI 3aITUTaHHS

Jlireparypa [1 §6.1.1-6.1.7]

PO3LJI 3. JIazepHe, koMOiHOBaHe Ta ri0puaHe 3BaprOBaHHS

10

Tema 3.1. MeToau j1a3epHOro 3BaplOBaHHs Ta iX (izuuHi 0c001UBOCTI

Jlekuisi 10. MeToau Jia3epHOro 3BaproBaHHs Ta ixX (pi3u4Hi 000/ 1MBOCTI.
Knacudikaris MeToiB Jia3epHOro 3BaproBaHHs. Di3udHI 0COOIMBOCTI YTBOPECHHS
3BApHOTO 3’ €IHAHHS MPU 3BAPIOBAHHI MaTepialliB Masiol TOBIIHMHHU. Di3udHI 0COOIMBOCTI
YTBOPEHHS 3BAPHOTO 3’ €JHAHHS NP 3BAPIOBAHHI 3 TIIMOOKUM MporiaBieHHs M. Di3uuH1
MPOLIECH TIPU IMITYJIbCHO-TIEPI0IMYHOMY BUIIPOMIHIOBAaHHI

Jliteparypa [1 §6.1.8-6.1.11]

3ananns Ha CPC: natu BiMOBi/ll HA KOHTPOJIbHI 3aITUTAHHS

11

Tema 3.2. OcHOBHI ejileMeHTH 00JIaHAHHS JIsl J1a3ePHOro 3BaprBaHHsA. Dokycyloui
CHCTEMH [IJIsl J1a3ePHOI0 3BapIOBAHHA

Jlekuist 11. OcHOBHI ej1leMeHTH 00/1aJHAHHA /ISl JIA3EPHOI'0 3BAPIOBAHHS.
Binxunsioui cuctemu. @okycyroua cucreMa. Crucrema crioctepexeHHs. OCHaIeHHS.
MeTtoau BUMIpIOBaHHS TapaMeTPIB JIa3epHOTO0 BUPOMIHIOBAHHSI.

JlazepHi rHy4YKi 0OpOOHI CHCTEMH.

DoKyCYHUi CHCTEMH IS JIA3€PHOT0 3BAPIOBAHHS.

doxkycyrodi JIiH3MU Ta A3epkana. Po3xomkeHHs Ta abepartis 1a3epHOTO BUIPOMiIHIOBAHHSI.
Onrtumizaris mapameTpiB pokycyrounx JiH3. Po3paxyHok 06’ extuBiB Kaccerpena
3ananns Ha CPC: natu BiAMoBi/li HA KOHTPOJIbHI 3aMTUTAHHS

Jliteparypa [1 §6.2.1-6.2.4]

12

Tema 3.3. Po3poOka TexHoJiorii Ja3zepHoro 3BaprwoBaHHs. OCHOBHI mapamerpu
pexumiB

Jlekuis 12. Po3poOka TexHO0JI0riI J1a3epHOr0 3BapOBaHHSI.

OcHoBHI TapameTpu pexxuMiB. JlazepHe 3BaproBaHHS MaTepialliB MaJIMX TOBIIMHH.
[Tapamerpu pexxumiB 3BaproBaHHs. Exnepris y immynbci. TpuBamicts immysbey. JliameTp
cdokycoBaHoro npomeHo. PozcokycyBanns BunpomintoBanHs. [1IBuakicts
3BaproBaHHs. B3aeM03B 530K mapaMeTpiB peKUMY 3BapIOBAHHS 3 KPUTEPISIMH SIKOCTI.
TexHoor14H1 0COOIMBOCTI IMITYJILCHOT'O 3BapIOBAHHS PI3HUX THUIIIB 3’ €HAHbD.
Jlireparypa [1 §6.2.1-6.2.4]

3aaannst Ha CPC: natu BiaMOBili HA KOHTPOJIbHI 3aITUTAHHS

13

Tema 3.4. JIazepHe 3BaplOBaHHsI MeTAJIB 3 I'THOOKUM NPOIJIABJICHHAM

Jlekuis 13. JIazepHe 3BaplOBaHHA METAJIB 3 INIMOOKHM NPOIIABJICHHSIM.
[Tapametpu ¢okycyrodoi cucremu. [loronHa eHepris u rycTuHa NOTYXHOCTI. Brius
OCHOBHHMX ITapaMeTpiB 3BapIOBAHHS Ha KpUTEPil sIKOCTi. ['eoMeTpis mpormiaBieHHs.
JiameTp c(hoKyCcOBaHOTO MPOMEHS Ta HOro MOJI0KEHHS BIHOCHO MOBEPXHI 3BapIOBaHOL
netani. Biiaue KoHCTpyKIii POKyCyr040i ccTeMH Ha €peKTUBHICTh 3BapIOBaHH.
TexHosoriuHa CTiKiCTh METaTy MpH 3BaploBaHHI. BIIIMB T0MOMDKHUX MapaMeTpiB
3BapIOBaHHS Ha KPUTEPii AKOCTI 3BapHOro 3’ €1HaHHA. OCOOIUBOCTI MPOESKTYBAaHHS
JeTaneit s JJa3epHOTo 3BapIOBAHHS 3 TIIMOOKUM MPOIUIABICHHSIM.

3aaanns Ha CPC: natu BiiNnoBi/i HA KOHTPOJIBHI 3aIIUTaHHS

Jlireparypa [1 §6.2.1-6.2.4]




14

Tema 3.5. 3acTocyBaHHs J1a3epHOI0 Ta ri0pUAHO-1a3ePHOr0 METO/AIB 3BapIOBAHHS

Jlexuisi 14. 3acTocyBaHHs JIa3epHOro Ta riOpUIHO-JIa3epPHOI0 MeTO/AiB 3BAPIOBAHHS.
TexHOMOT14HI 0COOIMBOCTI JIa3epHOTO 3BaproBaHHs. [lormuHaHHS 1a3epHOTO
BUITPOMIHIOBAaHHS 0OpPOOIIIOBAHOIO MOBEPXHEI0. TepMiuHi IUKIN J1a3epHOTr0 3BapPIOBAHHS.
[Iporiecu mOpOYTBOPEHHS MU Ja3epHOMY 3BaproBaHHi. ['iAponHaMigyHa HECTIUKICTh
BaHHU PO3IUIABY MPHU BUCOKHX IIBUAKOCTSX JIA3epHOT0 3BaproBaHHs. Bumorn no
reoMeTpil CKIIalaHHs 3BapHUX JeTajeii. Bumoru 1o cTrabiIbHOCTI Aiarpamu
HaIPaBJICHOCTI JIA3ePHOT'0 BUIIPOMIiHIOBaHHS. TeXHIKO-eKOHOMIYHA e()eKTUBHICTh
Ja3epHOTO 3BAPIOBAHHS

JlazepHo-cTpymuHHA 00poOKa MarepiaiiB. CriocoOu BBEICHHS JIA3epHOTO IMTPOMEHIO B
IIBUIKOTUIMHHUH TOTIK pinuHH. Po3paxyHOK TeMIiepaTypHuX MOJIiB IpH Jii Ja3epHo-
CTPYMHMHHOTO NOTOKY. [Ipuctpiii 1151 pokycyBaHHS J1a3epHOTO BUIIPOMIHEHHS 1 HOTO
MOE€THAHHS 3 CTPYMEHEM P1IUHU

Jlireparypa [1 §6.2.1-6.2.4]

3aBaanns Ha CPC: natu BiANOBi/AI HA KOHTPOJIbHI 3aIIUTAHHS

15

Tema 3.6. JlazepHo-nyrose 3BapoBaHHsA. OCHOBHI eHepreTH4YHi XapaKTepHMCTHKH
Npoluecy Ja3epHO-AyTroBOro 3BapIOBaHHS

Jlekuis 15. JlazepHo-ayrose 3BapoBanHs. OCHOBHI €HEPreTUUH1 XapaKTEPUCTUKU
MpOIIeCy JIa3epPHO-IYyTOBOTO 3BapIOBaHHA. ENeKTpUUIHI XapaKTepUCTUKU AYTH PU
JIa3epHO-TyroBOMY 3BaproBaHHI. OcoOMMBOCTI (hOpMYBaHHS T€OMETPii MIBY MPH Ja3epHO-
JTyroBOMY 3BaproBaHH1. OCOOIMBOCTI TEXHOJIOTIYHOTO MPOIIECY JIA3€PHO-TyTOBOTO
3BaproBaHHs. TeXHOJIOrYHA MIAr0TOBKA BUPOOHUIITBA MIPH JIa3€PHO-TYTOBOMY
3BapioBaHHI. TexHIKO-eKOHOMIYHA €()EeKTHUBHICTh JIA3€PHO-TYTOBOTO 3BAPIOBAHHS.
3aaanus Ha CPC: natu BiAMoBi/li HA KOHTPOJIbHI 3alTUTAHHS

Jliteparypa [1 §6.2.1-6.2.4]

16

Tema 3.7. /IBoxmpoMeHeBe Ja3epHe 3BaplBaHHsA. TexHoJOriyHi 0COO0JMBOCTI
ABOXIIPOMEHEBOI0 JIA3ePHOI0 3BAPIOBAHHS

Jlekuist 16. /IBonpoMeHeBe Jia3epHe 3BapOBaHHA. TeXHOIOTIYHI 0COOIMBOCTI
JIBOXIIPOMEHEBOTO JIa3€PHOI0 3BapIOBaHHsI. 3BapIOBaHHSI IBOMa NapaieIbHUMHU
MPOMEHsIMH. 3BaprOBaHHs JBOMa MOCIIIIOBHUMH TIPOMEHSIMHU Ja3epa. JlazepHe
3BapIOBaHHS CYNEPIIO3HIIIOHUMHU IPOMEHSIMU. SIKICTB J1a3epHOTO BUITPOMIHIOBAHHS.
KoedimienT skocti mpomens. liametp chokycoBanoro npomens. CymapHa MmoTyXHICTb Ta
SIKICTh BUITPOMIHIOBAHHSI.

3aaannst Ha CPC: natu BiaMOBili HA KOHTPOJIbHI 3aITUTAHHS

Jlireparypa [1 §6.2.1-6.2.4]

17

Tema 3.8. TiOpuane Ta KomOiHOBaHe Jia3epHO-IJIA3MOBEe 3BapPIOBAHHS.
IpuHounmiajgabHi cXeMHu riOpUIHUX Ta KOMOIHOBAHUX JIA3ePHO-TIJIA3MOBHUX IOPLIOK

Jlekuis 17. I'iOpuaHe Ja3epHO-iHAYKIiliHe 3BapIOBAHHS.

3MEHIIEHHS )KOPCTKOCTI 3BapHOT0 TEPMIYHOIO IUKITY. DYHKIIOHATbHA CXeMa TEXHIUHOT
peaiizarii cnoco0y Ja3epHO-1HAYKIIOHOT0 3BaproBaHHs. [lepeBaru nasepHo-
1HAYKIIIOHOTO 3BapIOBAHHS.

I'iopuane J1azepHO-II1a3MOBe 3BAPIOBAHHS

[IpuHIMTiaIBHI CXEeMH JYTOBUX IJIa3MOBUX FOPUIOK T1OpUIHUX Ta KOMOIHOBaHUX
Ja3epHO-TUIa3MOBUX ropisiok. [lepeBaru Ta HeJ10JIIKH MJIa3MOBOI0 3BapIOBAHHSL.
Kom06inoBauumii 1a3epHO-TIIIa3MOBHI MTpoIiec 3BaproBaHHs. 3MiHAa TOBHOT'O €HEPreTUYHOTO
0anmaHCy JyroBOTO pO3psILy MPU CYMICHOCTI 3 1azepoM. [HTerpoBaHi 1a3epHO-IyTroBi
w1a3MoTpoHu. OCHOBHI NepeBaru Ja3epHO-IJIa3MOBOT0 3BapIOBAHHS.

3aaanns Ha CPC: natu BiinoBi/ii HA KOHTPOJIBbHI 3aIIUTaHHS

Jlireparypa [1 §6.2.1-6.2.4]
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3ajik

IpakTHyHi 3aHATTA

OcHOBHi 3aBJaHHSl LHUKJIY NPAKTHYHUX 3aHATH IOJATAIOTH Yy (OPMYBaHHI y CTYyJIEHTIB
NPAKTUYHUX HABUYOK 1 YMIHb NMPAKTHYHOTO 3aKPIIVICHHS TOJIOBHUX TE€M OCBITHHOT'O KOMIIOHEHTY,
SIKI BUBYCHO TEOPETUYHO. B 3B’ 513Ky 3 THUM, 1110 HOTO TOJIOBHUM 3aBJaHHSM € HA/IaHHS 3HaHb Ta YMiHb
MIPOTHO3YBAHHS PE3YJIbTATIB Ta MPOEKTYBAHHS TEXHOJOTIYHOI omeparlii, To BCi MpakTH4YHi poOoTH
MIOB’S13aHO 3 LI€I0 MiSTIBHICTIO (haxiBIIL.

No
3/1

HasBa TeMu IpakTUYIHOTO 3aHATTS Ta MMEPENIiKk OCHOBHUX TUTAHb
(TIepenik MMIAKTUYIHOTO 3a0e3MeueHHs], TIOCHIaHHS Ha Jiiteparypy Ta 3aBaanss Ha CPC)

1

Ha3pa Po3paxyHok mi1a3MoTpoHiB npsiMoi il

Merta (niepeiik OCHOBHHX MTUTaHBb)

IMocunanHsi HAa MeTOAUYHUIT MaTepia
https://classroom.google.com/c/MTgwNzU4MDK4Njk2?cjc=3vz2t6q
3asoannsn na CPC

Ha3zgpa Po3paxyHoK 1m1a3MOTpPOHIB MOOi4YHOI Ail

Meta (niepeiik OCHOBHHX MTUTaHBb)

IMocunaHHs HA MeTOAUYHUI MaTepia
https://classroom.google.com/c/MTgwNzU4MDKk4N]k2?cjc=3vz2t6q
3asoanna na CPC

Ha3zpa Po3paxyHOK e/1eKTPOCTATHYHOI / €JIeKTPOMArHiTHOI (POKYyCylOUMX cUCTeM
KOMILIEKCY 3BAPIOBAHHS €JIEKTPOHHUM IIPOMeHeM

Meta (niepeik OCHOBHHX ITUTaHBb)

IMocunaHHs HA METOAUYHUI MaTepiaj
https://classroom.google.com/c/MTgwNzU4MDKk4N]jk2?cjc=3vz2t6q
3aeoannsn na CPC

Ha3zga Po3paxyHok J1iH30B01 (DOKYCYI040i CHCTEMHU JIA3€PHOT0 KOMILJIEKCY

MeTa (niepeiiik OCHOBHHMX ITUTaHBb)

IMocunaHHs HA METOAUYHUI MaTepias
https://classroom.google.com/c/MTgwNzU4MDKk4N]jk2?cjc=3vz2t6q
3aeoannsn na CPC

Ha3za Po3paxyHok 13epKajJbHOI POKYCYIOUOI CHCTEMHU JIA3€PHOT0 KOMILJIEKCY

MeTa (nepeiik OCHOBHHX ITUTaHBb)

IMocunanHsa HA MeTOAUYHUI MaTepias
https://classroom.google.com/c/MTgwNzU4MDK4Njk2?cjc=3vz2t6q
3aeoanns na CPC

Ha3sa Po3paxyHok pexumiB KOMOIHOBAHOIO Ta TiOpHMAHOr0 CHoco0iB Jia3epHO-
AYTOBOI0 Ta JIa3ePHO-NJIa3MOBOI0 3BAPIOBAHHS

Mera (miepenik OCHOBHHUX MTUTaHBb)

IHocniiaHHs HA MeTOAUYHMI MaTepiaJ
https://classroom.google.com/c/MTgwNzU4MDk4Njk2?cjc=3vz2t6g
3asoanns na CPC

Ha3a PospaxyHok pekuMiB KOMOIHOBAHOrO Ta riOpMIHOro cmoco0iB J1a3epHO-
IHIYKIIHOT0 3BapIOBAHHS

Mera (miepeniik OCHOBHHUX MTUTAHB)

IHocniiaHHs HA MeTOAUYHMI MaTepiaJ
https://classroom.google.com/c/MTgwNzU4MDk4N|k2?cjc=3vz2t6g
3asoanns na CPC



https://classroom.google.com/c/MTgwNzU4MDk4Njk2?cjc=3vz2t6q
https://classroom.google.com/c/MTgwNzU4MDk4Njk2?cjc=3vz2t6q
https://classroom.google.com/c/MTgwNzU4MDk4Njk2?cjc=3vz2t6q
https://classroom.google.com/c/MTgwNzU4MDk4Njk2?cjc=3vz2t6q
https://classroom.google.com/c/MTgwNzU4MDk4Njk2?cjc=3vz2t6q
https://classroom.google.com/c/MTgwNzU4MDk4Njk2?cjc=3vz2t6q
https://classroom.google.com/c/MTgwNzU4MDk4Njk2?cjc=3vz2t6q

| 9

‘ 3axucT 3BITY 3 MPAKTHYHUX POOIT

JlaGopaTopHi 3aHATTS

OcCHOBHI 3aBaHHA HUKJIY JJa00OPATOPHUX 3aHATH IOJIATAIOTh Y HAOYTTI BMiHb MIPAKTUYHOTO
3aKpIIUICHHS TOJIOBHUX TEM OCBITHHOTO KOMIIOHEHTY, SIKi BABUEHO TEOPETHYHO. B 3B 43Ky 3 TUM, 110
HOr0 TOJIOBHUM 3aBJIaHHSM € HaJlaHHs 3HAHb Ta YMiHb IPOrHO3yBAaHHS PE3yJIbTATIB Ta IPOSKTYBAHHS
TEXHOJIOTIYHOI Omepartii, To Bci 1a00paToOpHi pOOOTH OB’ SI3aHO 3 WI€0 AISUTBHICTIO (PaxiBIs.

No
3/1

HazBa remu n1abopaTopHOTro 3aHATTS
(mocunanHs Ha Jiteparypy Ta 3aBaanss Ha CPC)

Kinekicts
TOOUH

1

Hasea Kitacuikairist Ta OCHOBHI TeIUI0(I3HYHI XapaKTEPUCTUKH JHKEPEI
eHeprii.

Merta (niepeiik OCHOBHHX MTUTaHBb)

[1na3zma, MmeToau OTpUMaHHS, XapaKTEPUCTUKHU.

[1na3MoTpoHH, cXeMH peaiizallii, KOHCTPYKIIIi.

BusnaueHHs e(heKTHBHOI TETJIOBOI MOTYKHOCTI Ta €PEKTUBHOTO KOE(ILIEHTY
KOPHCHOI Aii IyTH IpsIMOi.

BusnaueHHs e(heKTHBHOI TEMIOBOI MOTYXHOCTI Ta €PEKTUBHOTO KOEPILIEHTY
KOPHCHOI A1 IyTW HEeNmpsMoi Jii

IMocunanHs HA METOAUYHUIT MaTepiaa
https://classroom.google.com/c/MTawNzU4MDk4Njk2?cjc=3vz2t6q
3aBnanns Ha CPC: natu BianoBizi Ha KOHTPOIIBHI 3anutanHs 1-11 [2, ¢.17]
Jliteparypa [2, €.9-18]

2

Hassa [InazmoBe 3BaproBaHHs.

MerTa (niepeiik OCHOBHHX ITUTaHBb)

3aranpHa XapaKTEPUCTHKA MJIa3MOBOT'0 3BAPIOBAIEHOTO MPOIIECY.
BuzHauenHs TeMneparypu mia3MoBOr0 CTPyMEHIO

IMocunaHHs HA METOAUYHUI MaTepiaj
https://classroom.google.com/c/MTgwNzU4MDKk4Njk2?2cjc=3vz2t6q
3asoanns na CPC natu BiANOBiAlI Ha KOHTPOJIBHI 3anuTanus 1-10 [2, €.25,27]
Jliteparypa [2, ¢.19-27]

HaszBa MeTou na3epHOTo 3BaproBaHHA Ta iX (i3uuHI 0COOIUBOCTI.

MeTa (niepeitik OCHOBHHMX ITUTaHBb)

®doKycyrovi CHCTEMU IS JIa3€PHOr0 3BapIOBAHHS.

dokycyBaHHS JIA3ePHOTO BUIIPOMIHIOBAHHS JIIH30BUMU

dokycyBaHHS JIA3ePHOTO BUIIPOMIHIOBAHHS Ta J3€pKATbHUMU CHCTEMaMHU
IMocunanHs HA METOAUYHUI MaTepias
https://classroom.google.com/c/MTgwNzU4MDK4Njk2?cjc=3vz2t6q
3asoanns na CPC natu BigmoBiai Ha KOHTPOIbHI 3anuTanns 1-10 [2, ¢.40]
Jliteparypa [2, ¢.35-40]

Ha3zsa Kom6iHOBaH1 Ta ri0puH1 cr1ocoOU 3BaprOBaHHS.

Mera (miepenik OCHOBHHUX MTUTaHb)

OcobnuBocTi peanizarii.

JlazepHO-/IyTOBE 3BapIOBaHHS

JlazepHO-TIIIa3MOBE 3BaprOBaHHS.

JlocimKkeHHs: OCHOBHUX €HEPreTUYHHUX XapaKTePUCTUK MPOLIeCy
IMocniaHHs HA MEeTOAUYHMIA MaTepiaJ
https://classroom.google.com/c/MTgwNzU4MDKk4N]k2?cjc=3vz2t6q
3asodannsa na CPC naty BiNoBijl Ha KOHTPOJIBHI 3anuTanHs 1-10 [2, €.62]
Jlireparypa [2, €.57-63]

3axucT 3BiTYy 3 1a00paTOPHUX POOIT



https://classroom.google.com/c/MTgwNzU4MDk4Njk2?cjc=3vz2t6q
https://classroom.google.com/c/MTgwNzU4MDk4Njk2?cjc=3vz2t6q
https://classroom.google.com/c/MTgwNzU4MDk4Njk2?cjc=3vz2t6q
https://classroom.google.com/c/MTgwNzU4MDk4Njk2?cjc=3vz2t6q

2. CamocTiiiHa po6oTa cTy/IeHTa

c Hopma yacy | Tepmin
eo e KinbkicTs .
Bua camocrTiiinoi podoTu cTyaeHTa roH Ha MiIrOTOBKY, | 4acy,
1)1 ro.

ITinroroBka [0 JeKmiii Ta 3acBOCHHA HONATKOBUX
[IUTAHb

[TigroToBKa A0 NPAKTHYHUX POOIT

[TigroroBka 10 1aboparopHUX pOOIT Ta OMpPAIIOBAHHS
pe3YJIbTATIB

ITinroroska o MKP 4

[TigroroBka a0 3aJIiKy 6

Bceworo 96

Ne
3/n

Ha3Bu Tem i nuTaHb, WO BUHOCUTLCSA Ha CaMOCTiINHe onpauloBaHHA Ta
NOCUJIaHHS Ha HaBYanbHY niTepatypy

1

Tema 1.1. @i3u4yHa cymHicme 38aproeaHHs EnekmpuyHa 3eaprogarsibHa dyaa.
3azarsibHi MosioXeHHs
Jlimepamypa: [6.1, 5.6, 0.2, 3]

2 | Tema 1.2. @i3uyHi npouyecu y kamoOHil obriacmi Oyau, y cmoebypi dyau.
Jlimepamypa: [6.1, 5.6, 0.2, O3]

3 | Tema 1.3. CmamuyHi xapakmepucmuKku okpemux obracmeu Oyau.
MaeHimoeziopoOuHamiyHi seuwa y 3eaprosarsibHil Oy3i
Jlimepamypa: [6.1, 5.6, 0.2, O3]

4 | Tema 1.4. Hazpie ma nnaeneHHs npucadkogo2o memariy. Ternnosa
ehekmuesHicmb rpouyecy nporsiasrieHHs
Jlimepamypa: [6.1, 6.6, 1.2, O3]

5 | Tema 1.5. lNna3amoee 38aptogaHHs. [logimpsiHO-rnasmose pidaHHs. 3azaribHa
xapakmepucmuka rniaa3mogo20 38aproeasibHo20 rpouecy
Jlimepamypa: [6.1, 5.6, 0.2, O3]

6 | Tema 2.1. 3azanbHa xapakmepucmuka efieKmpoHHO-MPOMEHEB80I MeXHO102ii
3eaprosaHHs. EnekmpoHHi capmamu. OCHO8HI MOHAMMS ma apaHuui ix
3acmocyeaHHs
Jlimepamypa: [6.1, 6.6, [1.2, A3]

7 | Tema 2.2. [eHepamopu 3 HaliMeHW UM GiamempomM ry4yka, wo obymoerneHo
pPO3ro0iNIoM e5IEKMPOHI8 MO MerI08UM WEUOKOCMSAM ma fpocmoposuM 3apsidom
Jlimepamypa: [6.1, 6.6, [1.2, O3]

8 | Tema 2.3. TexHi4HE BUKOHAHHS eflekKmpoHHUX 2apmam. OCHO8HI napamempu ma
Knacucpikauisi. [NposedeHHs nyykie. [lepemeopeHHsI napamempis rny4qkie
Jlimepamypa: [6.1, 6.6, [1.2, O3]

9 | Tema 2.4. Ocobnugsocmi mexHorsnozii e/leKMpPOHHO-MPOMEHEB020 38apPHBAHHS.
lpouyec 38aprosaHHs
Jlimepamypa: [6.1, 6.6, [1.2, A3]

10 | Tema 3.1. Memodu na3epHo20 38apro8aHHs ma ix ¢idu4Hi ocobrugocmi
Jlimepamypa: [6.1, 6.6, [1.2, A3]

11 | Tema 3.2. OcHosHI enemeHmu obnadHaHHs Orsi 1a3epPHO20 38aPHOBAHHS.
@okycyrodi cucmemu 015l 1a3epPHO20 38apPHBAHHS
Jlimepamypa: [6.1, 6.6, [1.2, 3]

12 | Tema 3.3. Po3pobka mexHosoaii nazepHo20 38aprosaHHs. OCHOBHI napamempu
pexumis
Jlimepamypa: [6.1, 5.6, 0.2, O3]

13 | Tema 3.4. JlazepHe 38apro8aHHsI Memariig 3 2rIubOKUM rporiaseHHSIM

Jlimepamypa: [6.1, 5.6, 0.2, O3]




14 | Tema 3.5. BacmocysaHHs nnazepHo20 ma 2ibpudHO-azepHo20 Memodie
38apro8aHHs

Jlimepamypa: [6.1, 5.6, 0.2, O3]

15 | Tema 3.6. JlazepHo-0y2o8e 38aprogaHHsi. OCHOBHI eHep2emuyHi
xapakmepucmuku rpouyecy ria3epHo-0y208020 38apto8aHHs

Jlimepamypa: [6.1, 5.6, 0.2, O3]

16 | Tema 3.7. [JeoxnpomeHeage nasepHe 38aproeaHHs. TexHosnoz2iyHi ocobrnusocmi
080XMPOMEHEBO20 /1a3ePHO20 38apPHO8AHHS

Jlimepamypa: [6.1, 5.6, 0.2, 3]

17 | Tema 3.8. I6pudHe ma KOMbIHo8aHe r1a3epHO-r/1a3Mo8e 38apPHBaHHS.
lMpuHyunianeHi cxemu 2i6pudHUX Ma KOMbGIHOB8aHUX 51a3epHO-M1a3Mo8UX 20PITIOK
Jlimepamypa: [6.1, .6, 0.2, O3]

MoniTMKa Ta KOHTPO/b
7.MoniTMKa HaBYaNbHOI AUCLUUNANIHK (OCBITHDOrO KOMMOHEHTA)
1.Ilponymiene nekuiiHe 3aHATTS HEOOXITHO MPOJMBUTUCH 3a jgonoMoror 3amucy ZOOM,
3aKOHCIIEKTYBaTH OCHOBHI IOJIOKEHHS, BUKOPUCTOBYIOUN MaTepiajid po3MIIeH] BUKIIa auyeM

B Google Classroom (3a moCHIaHHSIM

https://classroom.google.com/c/MTgwNzU4MDKk4N|k2?cjc=3vz2t6q).

2. TlpakTu4Hi 3aHATTS MPOBOIATHCS B KOMIT IOTEpHOMY Kiaci kadenpu. Y pasi mpoIrycKy
MPAKTUYHUX 3aHATh HEOOX1HO TOMEpPEIUTH BUKIAaAaya 1 JI3HATHCH MPO IUISXU BiIIPAIFOBAHHS.
JlomycKaeTbCcsl BUKOPUCTAHHS BJIACHUX HOYTOYKIB. Y pa3i JAWCTaHIINHOTO HaBYaHHSA, CTYAEHT
MTOBWHEH 3a0e31e4ynTy cede epCOHATEHIM KOMIT FOTEPOM 3 JOCTYIIOM JI0 IHTEPHETY.

3. V pasi cni3HeHHs Ha Hapy, CTyACHTY HEoOXiJIHO, HE 3aBa)XalOuu 1HIIUM, 3alTH B KJIac,
3aifHATH cBO€ Miciie. KopuctyBaTiuch MOOUTEHUM Telle(pOHOM MOKHA TUIBKH 3 JIO3BOJY BHKJIAgaya.
3Byk MOOUIbHOrO TenedoHa MOBMHEH OyTH BUMKHEHHH. Y pa3l BaXKIMBHX BXIJHUX J3BIHKIB
HEOOXITHO CIIUTATH J03BOJIY BUKIIaa4ya, BUWTH B KOPHIOP 1 IPOBECTH PO3MOBY TaM.

4. KopucrtyBatucs MOOLTHHUMH TeJIe(OHAMM 111 YaC CKIJIAJIaHHS €K3aMEHY HE JI03BOJISETHCA.

5. KonTponbHi poOOTH Ta 3ajiK MPOBOIATHCA 32 OKPEMHUMHU TpPaBHJIAMH SIKI BUKIIAIad
MMOBUHEH JIOBECTH JI0 CIIyXadiB Ha MOMEPEIHBOMY 3aHATTI 1 SKI 3a1eXaTh BiJ (JOPMH MPOBEICHHS
HaBYaHHS.

6. Jlo 3aJtiKy AOIYyCKAarOThCS CTYACHTH, SIKI BUKOHAJIM YC1 MPAKTHYHI 3aBIaHHS, BIIPAIIOBAIIN
1 31amu 1abopatopHi poOOTH Ta 347 MOIYJIbHY KOHTPOJIBHY pOOOTY.

7. B ycix IHIIMX NUTaHHS cloyXad NOBUHEH KepyBaruca IIpaBuiamMu BHYTPIIIHBOTO
posnopsaaky KIII im. Iropst Cikopcbkoro ta [TonoxkeHHsIM Tipo akangemiuny poopouecHicts KIII im.
Iropst Cikopcbkoro.

8. BuAM KOHTPO/IO Ta PEUTUHIOBa CUCTEMA OLLIHIOBAHHA pe3yabTaTiB HaBYaHHA (PCO)


https://classroom.google.com/c/MTgwNzU4MDk4Njk2?cjc=3vz2t6q

OuiHroBaHHS pe3yJbTaTiB HABUYAHHS BiI0OYBAETHCS 32 CXEMOIO:

He BMKOHaHI HasuyanbHa poﬁora BUKOHaHI
YMOBM 2 YMOBM
y cemecTpi
AONYCKY AOMNYyCKY
i I
i ' .
i 6anm i MeHLWe binbLe
He gonyuieHo B e ' 60 6anis 60 Ganis

OuiHKa
3anikoBa Ha nigsuueHHa (BigmiHHO,

: : 6 ayxe nobpe,
_____________ KOHTPO/bHA p060T d (33— SHE v ) nobpe,

i
| lHauBigyanbHe S s :

| cemecTpoBe (cmeﬁecma) e
| P [OCTaTHbO,
L 3aBAaHHA

He3aA0Bi/IbHO)

KoHnTtponbHi 3axo1u:

1. TloToyHMIT KOHTPOJIH: BUKOHAHHS MPAKTUYHUX 3aBJaHb, JaboparopHux poodit, PI'P, MKP.

2. KanengapHuii KOHTPOJb: MPOBOJIUTHCS JIBi4l HA CEMECTP SK MOHITOPUHI TOTOYHOTO CTaHy
BUKOHAHHS BUMOT' CHIIa0yCy.

3. CemecTpOBHil KOHTPOJIb: 3aJTiK.

Tabnuis BUIIB KOHTPOJTIO Ta MAKCUMAJTbHOT KIJTBKOCTI OaJTiB 3a HUX.

. . MakcumajabHa
KiabkicT . . . MakcumMajabHa
Bua koHTposII0 KiIBKIiCTh 0aJ1iB HA . . .

b 1 KiJbKicTh 0aJ1iB
BuKOHaHHS MPAKTUYHHX 3aBJIaHb 9 4 36
BukoHaHHs 1a00paTOpHUX pOOIT 5 6 30
Buxonaunsa PI'P 1 24 24
MKP 1 10 10
Bcboro 100

YMOBOIO JIOIYCKY /10 3a/1iKy € BUKOHAHHSI BCIX IMPaKTUYHUX POOIT, BIANpAIlOBaHHs i 31a4l
Bcix naboparopuux poOit, 3aaHi 2 yactunu MKP. CeMecTpoBuii pedTHHT MOXKHA MiJBUIIUTH 32
paxyHOK 3a0XOuyBaJibHMX OamiB (MakcuMyM Ha 10) DOUIAXOM BHUKOHAHHS J0/aTKOBHX
IHAMBIAyaTbHUX 3aBJIaHb (BUIa€ BUKIIAAaY).

3n00yBaui, sIKi BUKOHAJIU BCl YMOBH JIOIMYCKY J0 3aJIKy Ta MalOTh PEUTHUHIOBY OLHKY 60 1
Oinbiie OaiiB, OTPUMYIOTh BIAMOBIIHY J0 HAaOpaHOro pEHUTHHTY OLIHKY 0e3 J10JaTKOBHUX
BUIIPOOYBaHb.

31 3100yBavyamMu, SIKi BUKOHAJIM BC1 YMOBH JIONTYCKY JI0 3aJIiKy Ta MalOTh PEUTHHIOBY OLIIHKY
MeHIe 60 6aniB, a TaKOX 3 TUMHU 3100yBayamMu, XTO Oa)ka€ MiBUIIUTH CBOK PEUTHUHIOBY OLIHKY,
Ha OCTaHHbOMY 32 PO3KJIaJIOM 3aHATTI 3 JUCLHUIUTIHU B CEMECTP1 BUKJIa1ad IPOBOIUTH CEMECTPOBUI
KOHTPOJIb Y BUIJISIII 3aJ1IKOBOi KOHTPOJIBHOT poO0TH abo criBOeciu.

[Ticns BUKOHAHHS 3aJIIKOBOi KOHTPOJBHOI POOOTH, SIKIIO OI[IHKA 32 3aiKOBY KOHTPOJIBbHY
poboTy Ouiblla HDK 3a pPEUTHHrOM, 37100yBad OTPUMYE OLIHKY 3a pe3yJbTaTaMH 3allikOBOi
KOHTPOJIbHOI poOOTH. SIKIIO OIliHKA 32 3aJliIKOBY KOHTPOJBHY poOOTYy MEHIIa HIK 3a PEUTHHIOM,



3aCTOCOBYEThCS «kKopcTkay PCO — momnepeaniii peMTUHT 37100yBada CKaCOBYETHCS 1 BIH OTPUMYE
OLIIHKY 3 YPaxyBaHHSM pPe3yJIbTaTiB 3aJ1iIKOBOI KOHTPOJIBHOI POOOTH.

3aikoBa KOHTpOJbHA poOOTa MPOBOIUTHCS Y BUTIAAI TecTyBaHHsA. Ciyxauy Hamaerbes 50
TECTOBHX 3aBJaHb. 32 KOXKHY IMPABHIIbHY BIJMOBIAb CTYJICHT OTpUMY€E IBa Oanu. SKmo cymapHa
KUTBKICTh MPaBUJIBHKX Bignosigel meHmie 30, To 3aiK BBAKAETHCS HE 31aHUM (HE3aA0BUTBHO). Jliist
MepeCKIIaJaHHs 3ATIKY € JBi JJOAaTKOBI CIIPOOH.

PeiiTuHroBa cucreMa ol[iHIOBAHHA Ta KPUTEPii HApaXyBaHHsI BaroBuXx 0ajiB (0CHOBA):

1. IlpakTu4Hi podoTH.

Baroswuii 6an — 4.

MaxkcumanbHa KUIBKICTB 0ajiB, sIKI MOJKHAa OTPUMATH 32 PO3PAXYHOK 1 3aXUCT BCIX MPAKTUYHUX
po3paxyHKiB (9 3aHsTh): 4x9=36 Gais.

BukoHaHHS MPaKTUYHOTO PO3paxXyHKY OLIHIOETHCS B 3 Oaiu, SIKUH HapaxoBYEThCS 3a POOOTY
CTYyJEHTA.

3axuCT MPAKTHYHOT'O PO3PAXYHKY OILIHIOEThCA B 1 Oaul, AKuii HapaXxoBYIOTHCS 32 IPABUIIBHI
BIZINOBI/Ii Ha JBa nMuTaHHA BapTicTio B 0,5 6ana KoXHe, TOCTaBJIEH] 1111 9ac 3aXUCTy PO3PaxXyHKY
CTYJCHTOM.

2. JlabopaTopHi podoTu.

Barosuii 6ax — 6.

MaxkcumanbHa KUIBKICTh 0ajiB, sSIKI MOJKHAa OTPUMATH 3a BIATIPAIIOBAHHS 1 3aXHCT BCIX
nabopaTopHux poOiIT (5 3aHATh): 5x6=30 Gais.

Bukonanus nabopaTopHoi poOOTH OIIHIOETHCS B 4 Oau, SIKHil HAPaXOBYETHCS 32 POOOTY CTyACHTA
3 BUMIPIOBAJIbBHUMU TIPUJIAJaMHU.

3axucT 1a00paTOpHOi PpOOOTH OIIHIOETHCS B 2 Oaiv, SIKi HAPaXOBYIOTHCS 3a IPABWIBHY BiIMOBIIb
Ha JIBa MATAHHS BapTicTIO B 1 0a, mocraBiieHe Mij] 9ac 3aXUCTy POOOTH CTYJIECHTOM.

3. BukoHaHHsI MOyJIbHA KOHTPOJIbHA podoTra MKP (10 5 6aniB):

— TIOBHA, 3MICTOBHA Ta apryMEHTOBaHa BiAnoBiab — 5 60aau (ogaa MKP) To6T0 2 X 5 (mmst aBOX
aTecTarii);

— BIAMOBiAb 3 HE CYTTEBUMH noMuiIKamMu — 3 6aJ1 (ogaa MKP) a6o 2 x 3 (nBi arecrairii);

— HemnpaBwWiIbHA BianoBiab — 0 6anis

4. BukoHaHHsI po3paxyHKoBo-rpadiunoi poooru (PI'P):

— TBOpPYO BUKOHaHAa poOoTa — 24 0aJiB;

— po0OTy BUKOHAHO 3 HE3HAYHUMU Heolikamu — 15-20 6aJtis;

— po0OOTy BUKOHAHO 3 MeBHUMHU nommikamu — 10-14 6auiB:

— po0oTy He 3apaxoBaHO (3aBJIaHHS HE BUKOHaHE a0o0 € rpy0i momuiku) — 0 6asis.

3aoxouyBanpHl OanM HApaxOBYIOTbCA 32 PO3B’SI30K  CTYJIEHTOM  CIELiabHOTO
IHMBIAYaTbHOTO TBOPUOTO 3aBJAHHS 3 JUCHUIUIIHK a00 yd4acTb Yy KOH(pEpeHIisX 3
myOJiKalliero MaTepialiB JOMOBIACH 3a TEMATUKOI KPEAUTHOTO MOIYJIS «10 10%».

YMOBH MO3UTHBHOI POMIHOI aTecTalil — KAJeHAAPHOT0 KOHTPOJIIO.
Jlnist OTpUMaHHS «3apaxoBaHO» 3 MepIoT MPOMIXKHOT arecTauii (7 THXJICHb) CTYAEHT ITOBUHEH
- BUKOHATH MPAaKTUYHI PO3paxyHKH (3a BIAMOBIAHUH nepiof, > 14 OaniB )

- BIATIpAITIOBATH Ta 3aXUCTUTH J1abopaTopHi poboTH (3a BiAMOBIAHMIA TIepiof, > 16 OaniB)
- BUKOHATH MeEpULY MOJYJIbHY-KOHTPOJIbHY poOoTy (= 5 6aiB)

Jlnist OTpUMaHHS «3apaxoBaHO» 3 APYroi NpoMikHOi aTectanii (11 THXIeHb) CTyAeHT OBUHEH
- BUKOHATH MPAaKTUYHI PO3paxyHKH (3a BIAMOBIAHUE mepiof, > 25 OaniB )

- BIATIPAITIOBATH Ta 3aXUCTUTH JTa0OpaTopHi poOOTH (32 BIAMOBITHUIA Mepiof, > 25 OaiB)

- BUKOHATH MEPILY MOJYJIbHY-KOHTPOJIbHY poOoTy (= 5 6aiB)


https://osvita.kpi.ua/sites/default/files/downloads/Pologennia_RSO_2022.pdf

3n00yBaui, SIKi BAKOHAJIX BC1 YMOBH JIOITYCKY JI0 3aJIIKy Ta MalOTh pEHTHHTOBY OLIHKY 60 i OiibIie
0aiiB, OTPUMYIOTH BIAMOBIAHY 10 HAOPAHOTO PEUTHHTY OL[IHKY 0€3 101aTKOBHX BUIIPOOYBaHb - 3AJTIK
«aBTOMAaTOM»

31 3100yBavyamMu, sIKi BUKOHAJIM BC1 YMOBH JOIYCKY IO 3aJIiKy Ta MalOTh PEHTUHTOBY OI[IHKY MEHIIE
60 OamiB, a TaKOX 3 TUMH 3700yBauamMu, XTO Oakae MiJABHIIUTH CBOIO PEHTHHIOBY OLIHKY, Ha
OCTaHHBOMY 32 PO3KJIAJOM 3aHATTI 3 JTUCIMIUIIHA B CEMECTpPi BHKJIaAa4d MPOBOJUTH CEMECTPOBHI
KOHTPOJIb Y BUTJISIII 3aJIKOBOi KOHTPOJIBHOT poO0TH abo criiBOecin.

Sxuo cTyaeHT/Ka X04e BUILY OL[iHKY 200 He 3roJeH/a 3 HAOpaHUMH (0ajlaMM — ML 3AJIKOBY
KOHTPOJIbHY 3 00HYJIeHHSIM HA0paHUX 0aJliB

[Ticns BUKOHAHHS 3aJ1IKOBOT KOHTPOJIBHOT pOOOTH, SIKIIO OIIHKA 33 3AIIKOBY KOHTPOJIBHY POOOTY
OlIbIIA HIK 32 pEUTUHIOM, 3100yBad OTPUMYE OLIIHKY 3a pe3ybTaTaMH 3aJ1KOBOI KOHTPOJIbHOI
poboTtu

KpuTepii 3a;1ikoBoro ouiHioBaHHs a00 Ol[iHIOBAHHS 32J1IKOBOI KOHTPOJILHOI po60TH:
biner Ha 3a51iKOBY KOHTPOJIBHY pOOOTY CKJIQIA€THCS 3 4 MUTaHb.
[TpaBusibHA BIAMOBIIb HA KOKHE MTUTAHHS OIIHIOETHCS B 25 OautiB

R . . . . .
Bbaau £ 3a BignmoBiab Ha 3aJIiKy pO3paxoBY€THCH Y TAKUH CNOCi0:

R

. . R . .
e ! - Oanu 3a BIJMOBIH HA TIEpIIIe TEOPETUYHE MTUTaHHS, = 2 - Oaju 3a BIAMOBIAb HA IpyTe

TeopeTnuyHe mutanus, K3 - 6amu 3a BiANOBIAL Ha TPETE TeopeTHuHe muTaHus, R4 - Ganu 3a
BI/IMOB1/Ib HA YETBEPTE TEOPETUYHE TUTAHHS

MakcumajibHa KiJIbKICTh 0aJ1iB, IKi MOKHA OTPUMATH 32 HANTMCAHHS 3aJ1iKOBOI KOHTPOJIbHOI
podotu - 100 6.

IIIkaJyia ONiHIOBAHHA TEOPETHYHUX MU TAHD

R1(R2, Rs, R4) = 0 - BiamoBiap BiaCyTHS

R1(R2, Rs, R4) = 4-8 - BificyTHI J0riuHi KPOKH, € (hparMeHTH HeOOXiTHUX (HOpMYI,
(hopmyroBaHHS

R1(R2, Rs, R4) = 8-10 - HaBeieHO JeKiIbKa JOTTYHUX KPOKIB, AESIKi (OPMYIIH,
(dhopMyIrOBaHHS

R1(R2, Rs, R4) = 10-15 - HemoBHa BiamoBiab

R1(R2, Rs, R4) = 16 -24 - BigmoBiap BipHa 1 OBHA, ajie MICTHTh 1-2 HETOYHOCTI

R1(R2, Rs, R4) = 25- BiamoBias BipHa i MOBHA

3ayik B yMOBax JUCTAHIIHHOIO0 HABYAHHSA NPOBOIMTLCA 200 Yepe3 CKJIAAaHHA TecTy on-line B
CHCTeMI INCTAHIIHHOIO HABYAHHA 200 B pe:KNMI Bigeo 3B’sI3Ky, BUKOPHCTOBYI0Yi miIargopmy
ZOOM https://classroom.google.com/c/MTawNzU4MDk4N|jk2?cjc=3vz2t6q

B pexumi Bineo3B’s3Ky, BuKopucToByroun miaatgopmy ZOOM, cryneHT/Ka 000B’SI3KOBO
3HAXONATHCS 3 BBIMKHEHHMM BifIeO «TsrHe Oiner», Ha3uBalouu Homep. Bukiagau
nepenae/Hanae/mokazye Ha eKpani BMicT Ha3BaHoro Outery. CTyAeHT i BHKIAJa4 HE BUMHUKAIOUU
B1JI€0 MOYMHAIOTH CIJIKYBATHUCS MO MUTAHHSM 3 OUIETY, SIKIIO CTYIEHT FOTOBUI OApa3y BiIMOBIIATH.
SIKImo cTyneHT onpa3y He TOTOBUUM BIANOBINATH, BUKJIAAay HajJae NMEBHUH Yac Ha HANUCAHHSI
BIJIMOBiIe HE BUMHUKAIOYH Biie0 — 1100 OyTH BIIEBHEHUM IIIO CTYJIEHT HE CIIUCY€E YU BUKOPUCTOBYE
AKiiicb CTOPOHHI 1H(OpMaIIiiiHi 3aco0u.


https://classroom.google.com/c/MTgwNzU4MDk4Njk2?cjc=3vz2t6q

OTtpumanHi ciryXxayeM peUTHHrOBi OaJId IEpEeBOISATh B YHIBEPCUTETCHKI OLIIHKH 32 IKAJIO0:

KiapkicTh 0aJiB Oninka
100-95 BinminaO
94-85 Hyxe nobpe
84-75 Jobpe
74-65 3a70BIJILHO
64-60 JlocTaTHbO
Mewnie 60 HesanoBinbHO
He BuKOHAaHI yMOBH JOMYCKY He nonymeno

9. [OopatkoBa iHpopmauia 3 aucumnaiHm (OCBiTHbOro KOMMNOHEHTA)

[lepenik 3aBnanbp 10 CPC BumaeTbCcsl CTyJIEHTaM Ha TIOYaTKy CEMECTpy, UiITKO
MOBIJJOMJISIFOTBCS. BUMOTH JI0 CAaMOCTIIHOI poOOTH, CTPOKH ii BUKOHAHHS, MpaBuia 0QOpMIIEHHS,
KpUTEpii pEHTUHIOBOT'O OL[IHIOBAHHSL.

Bci nutaHHs, BUHECEHI /ISl CAMOCTIHOIO OMaHyBaHHS, CTYJEHTH MaloTh O(QOPMIIIOBATH Y
BUTJISAII CTUCIIOTO KOHCTeKTy. JlaTa 3maui CPC moBigoMIIs€Thes Ha MOYaTKy CEMECTPY.

banu 3a peiftuHroBoro cuctemoro mpoctaBifoTbes y Kammyci B pozaum [lotounwmii
KOHTpPOJIb, PE3yIbTaTH aTecTamii B po3naiai Atectaiisa. Ex3aMeHaliiiHa BiIOMICTh CTBOPIOETHCA 1
3anoBHIOEThCS B KaMmityci, JocTym 0 Hel iCHye yIpOJOBIK JHs eK3aMeHy (BUIIPaBIICHHS 1 mepe3ayda
HACTYITHOTO JIHS HE JOIMyCKalOThCH).

3acobu 3wmimaHoro HaB4yaHHsA. [IpM BHUBYEHHI MaHOI JUCHUIUIIHM CTYJACHTH TIOBHUHHI
CaMOCTIHHO MPOWTH KOMIT IOTEPHE TECTyBaHHS JUId NEPEBIPKH CBOiX 3HAaHb MPHU MIATOTOBII 10
MOJIYJIbHOI KOHTPOJIbHOI poOoTu. [Ipu BUBUEHHI 1aHOI JUCHMIUIIHU BUKOPUCTOBYIOThCS HaBYaJIbHI
MOCIOHUKH, TPYKOBAHUH 1 €IIEKTPOHHUMN MIIPYYHUK, K1 po3MilieHi B classroom.google.

CrminkyBaHHs 3 BUKIagadeM depe3 Telegram ta Viber, en1eKTpoOHHY MOIITY.

[Tepenik 3anmuTaHb 10 KOHTPOJIBHHUX POOIT Ta CEMECTPOBOTO KOHTPOJIIO HaBeeHO B JlomaTkax.

Po6o4y nporpaMmy HaB4aJIbHOI JMCHUILIIHM (cH1a0yC):

Cku1ajieHo K.T.H., 1oreHToMm, biomumuanm Muxaitiiom CeprilioBudemM

VYxBajeHo kadeaporo JIa3epHOi TeXHIKM Ta (I3MKO-TEXHIYHHUX TeXHOJOri# (mpoTokon Ne6 Bix
18.12.2025)

Ioromxeno Meroauunoro komiciero incturyty HH IM3 im. €.0. ITatona! (mpotokon Ne 05/25 Bin
24.01.2023)
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[lonaTtok A
IlepeJiik nUTaHb, 10 BUHOCATBLCS HA 3aJIiK
«IIpomeneBi 3aco0u 3BapOBaHHD)

di3uuHa cyTHICTB 3BaproBaHHs. [loBepXHEeBUil HATAT.

di3uvHa cyTHICT 3BaproBaHHs. EHeprerununuii 6ap’ep. TpyaHomti 3’ €THAaHHS TBEPIUX TiJL.
di3uvHa CyTHICTH 3BaproBaHHs. Tpu OCHOBHI (i3W4HI MPUKMETH KiIacu(ikallii 3BaproBaHHS.
Jlxepena 3BaproBanbHOro HarpiBanHsa. Temmneparypu (Tw), sKi HEOOXimHI UIs BHUKOHAHHS
3BapIOBAJILHUX 3’ €JHAHb.

Jlxepena 3BaprOBabHOTO HarpiBaHHA. [lepeTBOpeHHs pi3HUX BHIIB eHeprii y TerioBy. THIOBI
3Ha4YeHHs KoedilieHTa KOPUCHOT JIii Ta TUTOMI €HEPrOBUTPATH TIPH 3BAPIOBAHHI.

Enextpruna 3BaproBaigbHa ayra. BiIMiHHOCTI yroBoro po3psiay BiJ] 1HIIUX BUAIB €JIEKTPUYHHUX
PO3pSIIB.

EnextpruHa 3BaproBaigbHa ayra. 3ajIe)KHICTh BEIMUMHU TMAJIHHS HApPyrd MK €JIEKTPOJIaMH BiJ
BEJIMYUHH CTPYMY Yy €IEKTPHYHOMY KOJI JTyTH.

Enextpruuna 3BaproBasibHa Jyra. CTaH eNEKTPUYHOI 3BaplOBajbHOI Ayru. Pi3HOBUAM AyrH.
Posznoain naaiHHS HAaIpyTH B J1y31.

Enexrpuuna 3BaproBanbHa nxyra. DopmMu Ta JUITHKY BOJIBT-AMIIEPHUX XapaKTEPUCTUK AyTH. Buam
nyr. EHepreTnyHa eMHICTh pi3HUX oOiacTel JyTru.

®i3uyH1 IpouecH y KaToHiil o0nacti xyru. [Ipo 06’eMHuit MO3UTUBHUM 3apsij] KaTOJHOI 00IacTI.
Karonna emicis.

®di3uyH1 Tporecu y KatoAHiil obmnacti ayru. TepmoenekTpoHHa eMiccis (piBHSHHS Pudapacona-
Hemmana). Edexr LloTku.

®i3uyH1 NpoIecH y KaTOJH1I 00sacTi Ayru. ABTOENEKTPOHHA (€JIEKTPOCTaTUYHA) eMicCis

®di3uyHI mporecu y KaToaHii obmacti xyru. doroemiccid. (3akoH EifHIITEHHA).

®di3u4HI MPOIECH y KaTOIHINM 00acTi 1yru. BropuHHa eleKTpoHHA eMicisl.

®di3uyHi mporecu y cToBOypl ayru. ['omoBHUM miportiec, sikuii 30irae y cToBOypi IyrH 1 BIUTMBAE Ha
il BIACTUBOCTI.

®di3uuHi miporiec y ctoBOypi ayru. Pobora iownizarii. Bumu ionizarii. [oHizallis 3iTKHEHHSM.
dotoionizaris. TepmiuHa 10Hi3aIlis.

®i3uyni mporiecu y ctoBOypi ayru. [lonsTts mpo cryminb ionizamii. PiBasHHa Caxa. Mertox
MPUOJIM3HUX PO3PaxyHKIiB CTyMEHs 10Hi3aMiil po3irpiToi mia3mu. [oHizalis cymini rasy.

®di3uyHi nporiecu y ctoBOypi ayru. EdextuBHmit moteniian ionizarii. [lepeHecenus crtpymy y
cToBOYp1 ayru. Jpetid 3apsamKeHuX 4acTOK B Ay3i.

CraTuuHl XapaKTepUCTHKM OKpeMHX obsacTtedl Iyru. BoibT-amiepHa XapakTepuUCTHKa CTOBIIA
TYTH.

CraTuyHi XapaKTepUCTUKU OKpeMHUx obnacteit nyru. Temneparypa crosna gyru. Crnpouiena gpopma
3aIUCy BOJIbT-aMIIEPHOM XapaKTEePUCTUKH YT H.

CraTuuHi XapakTepUCTUKH OKpeMux obmactedt ayru. Pamiyc croBma ayru. BombT-ammepHa
XapaKTEPUCTHK KaTOHOI 001acTi.

CraTuuHi XapakTepUCTUKH OKpeMHX obOjacTed Qyru. 3arajbHa BOJIbT-aMIIEpHA XapaKTepUCTUKA
BUIBHOT JIyTH.

CratuuHi XapakTepUCTUKH OKpeMux obnacteid ayru. CrucHena nayra. [IpuHumumum i cmocoOu
OTPUMAaHHS CTHUCHYTOI Iyrd. BonbT — ammepHa XapakTepuCTHKa CTHCHEHOi ayru. Temmeparypa
CTOBIIA CTUCHEHOI JIyTH.

CraTuuHi XapakTepUCTUKH OKpeMHX oOnacteil ayru. bamanc eneprii B o0nacTsax 3BaproBasibHIN
TyTH.

MarsiToriipoJuHaMiyHi SBUIIA y 3BaploBajIbHIN qy3i. LleHTpocTpiMiIMBi cuiu 1 miHY eekT.
MarsitoriipoiuHamMiyHi SBHUIA y 3BaploBalibHIA my3i. B3aemopis MarHiTHOro mois AyTH i
3BapIOBAJIBHOTO KOHTYpPY. BIUIMB Ha IyTy 30BHIIIHBOI'O MarHiTHOTO MOJIS.
MarsiToriipoJiHaMivyHi SBUIIA Y 3BaproBalibHiM 1y3i. [lepeHecenHs enekTpoiHoro MeTaia y Jay3i.
Buu nepenocy. [Ipo cumy nitody Ha Kparutio po3iuiaBy Metaina. [Ipukinaay piBHOBaru cui, 11r04ux
Ha Kparuiio.
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MarsiToriipoJuHaMiyHi SBHIIA Yy 3BaploBajbHIM qy3i. OCOOIMBOCTI MEPEHOCY EIEKTPOIHOTO
MeTaTy IPH Pi3HUX CIIOCO0aX 3BapIOBAHHS.

MarsitoriipoquHamMiydi  sSBUIA Yy 3BapIOBaNbHIN 1y3i. Meroam KepyBaHHS TIEPEHOCOM
€JIEKTPOJHOTO METasa MpHY BUIbHIN Jy31, CTUCHYTIH /1y31 Ta yHIBEepCATbHUA METO/.

Harpi Ta mmaBneHHs mpucaakoBoro Metany. CTpuKeHb T'PaHMYHOI JOBXHMHU 3 (DiKCOBAHUM
CTPYMOBIZIBOJOM. [IporiaBiieHHsI OCHOBHOT'O METATy 3BapPIOBAIIBHOIO TYTOIO.

HarpiB Ta muaBnenHs mpucaakoBoro merany. Ilapamerpi mporuiaBieHHs NpW HaIUIaBJICHHI Ha
MajoMy ctpywmi. [lapameTpu mporuiaBiIeHHs MMPU 3BAPIOBAHHI IJIABJICHHSM 3a OJWH TPOXiJ Ha
MaJIOMY CTPYMi.

HarpiB Ta muiaBnenHs npucaakoBoro Metainy. [lapamerpu npormiaBiaeHHs P MOTYKHAX PEKUMax
HaruiaBjieHHs. [lapameTpu nmporutaBieHHs Py 3BapIOBaHHI IIACTHH 3a OJIMH MPOXiJ Ha BETHKOMY
CTPYMi.

TennoBa eQeKTUBHICTB MPOIECY MPOIUIABICHHS. TeruioBa e()eKTUBHICTh MPOLECY MPOIIaBICHHS
IIpY HAIJIaBJIEHHI BEJIMKUM CTPYMOM Ha MacUBHE TLJIO.

TemoBa epeKTUBHICTH MpoLIECy MPOIUIaBieHHS. TernoBa e(eKTUBHICTh MPOIECY MPOIIaBICHHS
TP 3BapIOBaHHI IJIACTUH HA BETMKOMY CTPyMI 32 OJMH MPOXij.

TemoBa edexTuBHICTH Mpolecy nporaieHHs. O0’eM Ta cepeHs TemrepaTypa 3BaplOBabHOT
BaHHU. Temno3MicT.

[Tma3moBe 3BaproBaHHS. 3arajbHa XapaKTePUCTHKA IJIa3MOBOTO 3BapIOBAJIBHOTO IPOLECY.
[Tma3mMoTpoHU Ta 0COOIMUBOCTI TX KUBIICHHS.

[Tma3moBe 3BaproBaHHs. POpMyBaHH MIBY MPH TUIA3MOBOMY 3BaprOBaHHI. PI3HOBHIN TIIa3MOBOTO
3BapIOBaHHSI.

[Tma3moBe 3BaproBaHHS. Amaparypa sl IUIa3MOBOTO 3BaplOBaHHS Ta pO3KpOr0. Pexnmu
IJ1a3MOBOT0 3BapIOBAaHHS Ta PO3KPOIO PI3HUX MaTepialiB.

[1na3moBe 3BaproBaHHS. Mikpo IUIa3MOBE 3BapioBaHHS. TUNM 3BapHUX 3 €IHAaHb MPU MIKPO
IJ1a3MOBOMY 3BaproBaHHI. [Ipukiany 3acTocyBaHHs IJ1a3MOBUX ITPOLECIB.

[ToBiTpsiHO-TTA3MOBE pi3aHHs. 3arajibHa XapakKTepucTuka. Termno-enekTpodizudHi 0COOIMBOCTI
nporiecy. [1oBiTps, SK MIIa3MOYTBOPIOYHH, PIKYUHA Ta3.

[ToBiTpsiHO-TTa3MOBe pizanHs. KoHdirypartiis hopMyrodoi cucTeMu KaToIHO-COIIJIOBOI KaMepH Ta
3aBuxproBaya. [lepenaua Tera mia3sMoBOO Iyroo B METal, 10 PIKEThCS.

[ToBiTpsiHO-TTa3MOBE pizaHHs. EnekTpuyHi mapamMeTpu CUCTEMH — JDKEPEIo CTPyMy-Iyra
[ToBiTpsiHO-TTa3MOBe pi3zaHHs. CTaTMyHa Ta JUHAMIYHA CTiMKICTh TOpiHHA Aayru. IIpocTroposa
CTIHKICTh AyTH. TexHONOTr14Ha CTIMKICTh CHCTEMH JHKEPEIIO-ayTra.

[ToBiTpsiHO-TITa3MOBE pizaHHA. CxeMHI Ta KOHCTPYKTHBHI MPUHIUIN OyXyBaHHS TUIa3MOTPOHIB Ta
mxepen xuiieHHs [1ITP. Texnonoriuni moxxauBocTi [I1P.

3arajpHa XapaKTEPUCTUKA E€JIEKTPOHHO-IIPOMEHEBOI  TEXHOJIOrli  3BaproBaHHSA. PoO3BHTOK
€JIEKTPOHHO-TIPOMEHEBUX TEXHOJIOTIM 3BaproBaHHS. EJIEKTpOHHI MNydYykH Yy TEXHOJOTITYHHUX
porecax.

3arajipbHa XapakTepUCTHKA €JIEKTPOHHO-IIPOMEHEBOI TEXHOJIOrii 3BaproBaHHs. llepeTBopeHHs
eHeprii y 30Hi Jii my4ka. OCHOBHI siBUILA. PEHTreHiBChKe BUIPOMIHIOBAHHS Ta HOr0 eKpaHyBaHHS.
3arajipHa XapakTepPUCTUKA €JIEKTPOHHO-TIPOMEHEBOT TEXHOJIOr1] 3BaproBaHHs. Emicis TeroBux ta
BTOPUHHUX €JICKTPOHIB. BinOUTTs enekTpoHiB. [ TMOMHA TPOHUKHEHHS €JIEKTPOHIB.

Enextponni rapmatu. OCHOBHI THOHSTTA Ta TpaHULl IX 3acTocyBaHHS. EMicis eJIeKTpoHiB.
OTpumaHHS BIIbHUX €JIEKTPOHIB.

Enexrponni rapmaTu. Katoau enekrponnux rapmar. Bukonanss karoniB. Harpis katonais. TepMin
CIIykOU KaTOJiB.

Enexktponni rapmaru. ['eHepauis myukiB. OCHOBHI BiIOMOCTI NpO T€HEPATOPH EJIEKTPOHHUX
MYYKiB.

EnexktponHi rapmaru. OCHOBHI MapaMeTpu TeHEparopiB. YNPaBIiHHA CTPyMOM IIyuKa.
[TpunnunianeHi cxemu reveparopis. Kpocosep, HaliMeHIIMit giaMeTp mydka Ta GOoKycHa IisMa.
I'eneparopn 3 HalMEHIIMM JiaMETPOM IIyYKa, 10 OOYMOBJIEHO PO3MOJALIOM E€JIEKTPOHIB IO
TETUIOBUM IIBUJKOCTAM. ['yCTHHA CTpyMy Ta CIIPSIMOBAHICTb ITy4Ka.

TproxenekTpoaHi reveparopu mydkiB. CreniaiabHi TUIIM T€HEPATOPiB MyUKiB.

I'eneparopu 3 HaliMEHIINM JiaMeTPOM ITy4yka, 00YMOBIIEHHUM IPOCTOPOBUM 3apsifioM. [lepBeanc u
KyT BUXOJly ITyuka. [Hii (hakTopH, SKi BIUIMBAIOTh Ha (POpMyBaHHS My4Ka.
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I'eneparopu 3 HalIMEHIIUM JiaMETPOM ITy4Ka, 00YMOBIIEHUM ITPOCTOPOBUM 3apsaIoM. XiJ ImydKa y
3aaHOJTHOMY IpocTopi. Bimue camodokycyBaHHS ImydKa.

I'enepaTopu eNEeKTPOHHUX ITyUYKiB BEIHKOI MTOTY>KHOCTI.

TexHU4YHE BUKOHAHHS ICKTPOHHUX rapMat. OCHOBHI TapaMeTpH Ta Kiacu(ikarris.

TexHuuHe BUKOHAHHSA eNEKTPOHHUX Tapmar. [Ipuckoprotoya Hanpyra ta TUcK. [Tpuniunum, GyHkii
Ta (YHKI[IOHATIbHI €JIEMEHTH.

TexHu4YHEe BUKOHAHHS €JIIEKTPOHHUX rapMar. EHepreTHuHui KOMILIEKC €JIEKTPOHHO-IIPOMEHEBOI0
3BapIOBATBHOTO YCTaTKyBaHHs. [IpOMHCIIOBI yCTaHOBKH €JIE€KTPOHHO-TIPOMEHEBOT'O 3BAPIOBAHHSL.
[IpoBenennst myukiB. IlepeTBopeHHs mnapamerpiB mydkiB. MarHuTHi JiH3U. JIBOXIONIOCHI
enleMeHTH. baraTonomiocHi egeMeHTH. BIumB cucremMu MpoBeACHHS IMyYKa Ha HOTro mapaMmeTpu y
30HI1 i1 mydJKa.

OcobnuBOCTI  TEXHOJOTIT  EJIEKTPOHHO-TIPOMEHEBOTO  3BapioBaHHS. [Ipolec 3BaproBaHHS.
YTBOpEHHS MAapOBOI0 Kaljisipa Ta mapy po3IuiaBy.

OcoOnMMBOCTI  TEXHOJIOTIT  €JIEKTPOHHO-TIPOMEHEBOTO  3BaproBaHHA.  KiHmiBka  rmMOWHU
MIPOHUKHEHHS €JIEKTPOHIB y TBEP/Y UM PiJIKYy PEUOBUHY.

Oco0nMBOCTI TEXHOJIOT] €J1eKTPOHHO-IIPOMEHEBOT0 3BapioBaHHs. [lapoBuil kanuisp Ta cuiy, sKi
JIIOTh Ha €JIEMEHT 00’ eMy 11apy posmiaBy. [IpoBeneHHs mporecy 3BaproBaHHSI.

Oco0nMBOCTI TEXHOJOTI] eIEeKTPOHHO-TIPOMEHEBOr0 3BaproBaHHs. [lapameTpu mydka Ta rambOuHA
nporuiaBieHHs mBYy. Po6ounii THCK Ta MPOILIaBIICHHS IIIBY.

Oco0nMBOCTI TEXHOJIOTII €JIeKTPOHHO-IIPOMEHEBOro 3BaproBaHHs. [lonoxeHHs (okyca mydka Ta
nporuiaBieHHs mBY. OCIWIALIS TyYKa Ta MPOTUIABICHHS MIBY.

Oco06IMBOCTI TEXHOJIOT1T €IEKTPOHHO-TIPOMEHEBOTO 3BaplOBaHHs. TeIuUIOB1 ISTHHS Ha MICIEBICTh
3BapHoro mBy. [Ipo kepyBaHHs mporiecom 3BaproBanHs. [lomryk mBy. [TonoxxeHns doxyca.
Metoau na3zepHOTO 3BaproBaHHsA Ta ix (izuuHi ocobmuBocti. Knacudikaiiis METOMIB J1a3epHOTO
3BapIOBaHHSI.

Metoau s1azepHOro 3BaproBaHHS Ta iX (i3W4HI 0cOOMMBOCTI. Di3UUHI OCOOTUBOCTI YTBOPECHHS
3BApHOTO 3’ €IHAHHS TPU 3BAPIOBaHHI MaTepialliB MaJIOi TOBIIMHH.

Metoau s1azepHOro 3BaproBaHHS Ta ix (i3u4Hi ocoOsmBoCTi. Di3nyHI OCOOIMBOCTI YTBOPEHHS
3BapHOrO 3’ €IHAHHS [IPU 3BAPIOBAHHI 3 INIMOOKUM MPOIIABICHHIM.

Metoau azepHOro 3BaproBaHHs Ta iX (i3u4HI ocoOnuBocTi. Di3uyHi Mporecu MmpH IMITYJIHCHO-
MEePIOIMYHOMY BHUITPOMIHIOBaHHI.

OcHOBHI eneMeHTH 00JaHaHHA JJIs Ja3epHOro 3BaproBaHHs. Biaxwisdtoui cuctemu. dokycyroua
cucrema.

OcCHOBHI eneMeHTH 00JaHaHHA JJIs Ja3epHOro 3BaproBaHHs. MeToau BUMIPIOBAaHHS NapaMeTpiB
JIa3€pHOr0 BUIIPOMIHIOBAHHS.

®dokycyrodi CUCTEMH IS JIa3epHOro 3BaproBaHHsA. DoKycyroul JIIH3M Ta J3epKaja.

Po3xomkenns Ta abepallis Jia3epHOro BUIPOMiHIOBaHHs. OnTuMmizallisi mapaMmeTpiB (POKYCYHOUUX
JH3.

Pozpaxynok 06’exktuBiB Kaccerpena.

Po3pobka TexHonorii 1azepHoro 3BaproBaHHs. OCHOBHI MapaMeTpu pexuMiB. JIazepHe 3BaproBaHHs
MarepiajaiB Majioi TOBIIMHH.

Po3pobka TexHoJorii 1azepHoro 3BaproBaHHa. OCHOBHI IapaMeTpH PEKUMIB 3BaproBaHHs. EHepris
y immynbci. TpuBainicts iMmynbey. JdiameTp chokycoBaHOTO MpOMEHS!.

Po3pobka TexHonorii nazepHoro 3BaproBaHHsi. OCHOBHI nmapameTpu pexumis. Po3chokycyBaHHs
BUIIpOMiHIOBaHH. IIIBUIKICTh 3BaplOBaHHS.

B3aeM03B’ 130Kk mapaMeTpiB peKUMY 3BapIOBaHHA 3 KPUTEPISIMU SIKOCTI. TeXHOIOr14HI 0COOIMBOCTI
IMIIYJIbCHOT'O 3BapIOBAaHHS PI3HUX TUIIIB 3’ €JJHAHb.

JlazepHe 3BaproBaHHs METaliB 3 INIMOOKUM mporuiaBieHHsAM. [lapamerpu Qokycyrodoi cucTeMu.
[ToroHHa eHeprisi U rycTUHA MOTYKHOCTI.

JlazepHe 3BaproBaHHA MeETalliB 3 IVIMOOKMM MPOIUIABJICHHSAM. BIUIMB OCHOBHHMX NapameTpiB
3BapIOBaHHS Ha KpUTEPii AKOCTi. ['eomeTpist mpornsaBieHHs.

JlazepHe 3BaproBaHHs METANIB 3 [NIMOOKUM MporiaBieHHsIM. JliaMeTp cOKyCcOBaHOTO MPOMEHS Ta
HOro TMOJIOKEHHsSI BIJHOCHO TOBEpXHI 3BapioBaHOoi Jerani. BmimuB koHCTpykHii (okycyrodoi
CHCTEMH Ha €(peKTHBHICTh 3BAPIOBAHHL.
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BrnuB JONMOMDKHMX TapaMmeTpiB 3BaplOBaHHS Ha KpUTepii SKOCTI 3BapHOTO 3’ €THAHHA.
Oco6auBOCTI TPOSKTYBAHHS JICTAJICH IS J1a3epHOTr0 3BAPIOBAHHA 3 TIIMOOKUM MPOIIIABICHHSM.
3acTocyBaHHsS JIa3epHOrO Ta TIOPUAHO-IA3EpPHOTO METOMIB  3BaproBaHHSA. TeXHOJOTiuHI
0COOIMBOCTI Ja3epHOTro 3BaproBaHHA. [loriaMHaHHS Ja3epHOr0 BUIPOMIHIOBaHHS 00pPOOIIIOBAHOIO
MTOBEPXHEIO.

3acTocyBaHHsS JIa3epHOrO0 Ta TiOPHUIHO-TA3€PHOTO METOJIB 3BApPIOBAHHA. TepMiyHI IHMKIA
na3epHOro 3BaproBaHHs. [Iporiecu mOpOyTBOPEHHS MPH Ja3epHOMY 3BapIOBAHHI.

JlazepHo-myroBe 3BaproBanHs. OCHOBHI €HEPTETUYHI XapaKTEPUCTUKU MPOIIECY JTa3epHO-AyTOBOTO
3BaproBaHHs. ENeKTpHuHiI XapaKTepUCTUKH JTyTH TPH JIa3€PHO-TyTOBOMY 3BapIOBaHHI.
JIBOXIIpOMEHEBE JIa3epHEe 3BapPIOBAHHA. T E€XHOJOTIYHI OCOOIMBOCTI IBOXIIPOMEHEBOTO JIa3€PHOTO
3BapIOBaHHs. 3BapIOBAHHSA JBOMA MapaJIeIbHUMU MPOMEHSIMH. 3BapIOBaHHS IBOMA MOCIiIOBHUMHU
MIPOMEHSIMH JIa3epa.

I'OpugHe na3zepHO-CBITIONPOMEHEBE 3BapiOBaHHS. TepMiuHI IMKIM TpPH CBITIOMPOMEHEBOMY
3BaproBaHH1. TeXHOJIOrYH1 0COOINBOCTI CBITIONPOMEHEBOTO 3BaproBaHHs. O01acTi BUKOPUCTAHHS
METOJIa CBITJIO TIPOMEHEBOTO 3BAPIOBAHHS.

['iOpuaHe nazepHoO-1HAYKIIOHE 3BaproBaHHA. DYHKIIIOHAIbHA CXeMa TEXHIYHOI peau3allii crocody
Jla3epHO-1HAYKIIIOHOTO 3BaproBaHHs. [lepeBaru a3epHO-1HIYKIIOHOTO 3BapIOBAHHS.



Jonmarok b
IlepeJaik Tem, 10 BHHOCATHCS HA MOAYJ/IbHI KOHTPOJIbHI po00TH
«IIpomeneBi 3aco0u 3BapOBaHHD)

MKP Nel

I1na3moBi TexHOJIOTIi 3BapIOBaAHHS

Tema 1.1. @izuuna cymuicms 38aproganus. Enekmpuuna 3eapiosanvha oyza.

Tema 1.2. @izuuni npoyecu y kamoouiu ooracmi dyeu. Qizuuni npoyecu y cmogoypi oyeu

Tema 1.3. Cmamuuni xapaxmepucmuku okpemux ooracmeti oyeu. Maenimo2iopoounamiuni seuwa y
36ap068aANbHIU OY3i

Tema 1.4. Haepie ma nnasnenns npucaokogozo memaiy. Tennosa egpexmusHnicms npoyecy nponiaenieHHs

Tema 1.5. ITnasmoge 36aproants. 3a2anbHa Xapakmepucmura nidasmo8020 36apiogaibHO20 NPoYecy.
Tlosimpsno-naasmoee pisannus. 3azanona xapaxmepucmuka

MKP Ne2
EsexTpoHHO-IpOMeHeBe 3BapIOBaHHS

Tema 2.1. 3aranmpHa XapaKTepUCTHKA €IEKTPOHHO-TTPOMEHEBOI TEXHOJIOT1] 3BaploBaHHs.  EjekTpoHHI
rapmatu. OCHOBHI MOHSTTS Ta TPAHUIII X 3aCTOCYBAHHS

Tema 2.2. I'enepaTopu 3 HAHMEHIIIMM J[iaMETPOM ITydKa

Tema 2.3. TexniuHe BUKOHAHHSI €IEKTPOHHUX TapMar. OCHOBHI MmapaMeTpy Ta Kiacupikaris
[IpoBenenns myukis. [lepeTBopeHHs mapamMeTpiB My4dKiB

Tema 2.4. OcoOIMBOCTI TEXHOJOTII €JIEKTPOHHO-TIPOMEHEBOTO 3BaproBaHHs. [Iporiec 3BaproBaHHs

JlazepHe, koMOiHOBaHe Ta ridpuaHe 3BapIOBaHHA

Tema 3.1. Metoau nazepHOro 3BaproBaHHs Ta iX (Pi3uuHI 0COOTUBOCTI

Tema 3.2. OCHOBHI eeMEHTH OOJaHAHHS IS JTa3€PHOTO 3BaproBaHHs. DOKYCYIOUl CHCTEMH ISt
JIa3€pHOTO 3BapIOBaHHS

Tema 3.3. Po3poOka TexHOJIOT11 JIa3epHOTo 3BaptoBaHHsA. OCHOBHI TapaMeTPH PEKUMIB

Tema 3.4. JlazepHe 3BapiOBaHHS METATIB 3 TIIMOOKWUM IMPOTUIABJICHHIM



JloxaToxk B
IlepeJik 3aB1aHb Ha
Po3paxynkoBo-rpadiuny podory

«Po3paxyHok ni1asMoTpoHy nooivHOI aiD»

Buxiani nanmui:

[TnazMoTpoH mo6iuHOT il

Po6ouwnii ras (Tabmus 1) — no BapianTy

[TouaTtkoBa Temmeparypa pobodoro ra3y Ha Bxoai (Tabmuis ) T1 — mo Bapianty
Kinnesa Temmneparypa pobodoro ra3y Ha Buxofi (tabnuus ) T2 — o BapianTy
Butpatu podouoro ra3y (tabmuis 2) — o BapiaHTy

Tuck pobovoro rasy Ha BUXO/I 3 TUIa3MOTPOHY (TabmuIls 3)

HeoOxinuuii pecypc podoTu (Tabmuts 6)

dopma KaToly — CTPUIKEHB.

NogogkrwdpE

dopma aHOy — MUWITTHAPUYHUHN TIIAIKUM.
Crabinizaiiis 1yTu — ra30BUXpOBa.
HeoOxigHo BU3HAYNTH HACTYIIHI NapamMeTpH:

- poGoui 3HaueHHs Hanpyru U Ta ctpymy I,
- TerIoBUi KoedillieHT KOpUCHOT Aii 7,
- reoMeTpu4Hi po3mipu enektpoayroBoi kamepH (I, d) Ta kaTomy, 1o 3abe3mneyars 10CTaTHLO
BUCOKHI pecypc poOOTH CUCTEMH.
CxeMa Iu1a3MOTPOHA, 110 PO3PaXOBYEThCS MPEACTABICHA HA PUCYHKY 1.

1 3 4

]
—

Pucynok 1. Cxema mina3moTpony: 1- katof, 2 - kKaroJoTpumad, 3 - cucTema rnojadi poéodero rasy, 4 -
aHO[I.



«Po3paxyHoOK MJIa3MOTPOHY IPSMOI Jii»
Buxigni nanmni:

Po6ouwnii ra3 (tabmung 1) — no 3aBaaHHIo,

[TouaTkoBa Temneparypa pododoro ra3zy Ha Bxoji (Tabmuns 4) Ty, - mo BapianTy
Kinnesa Temmneparypa pododoro ra3y Ha Buxoi (tabmuus 5) T, - mo BapianTy
Butpatu podouoro ra3y (tabmuis 2) — 1o BapiaHTy

Tuck po6ovoro ra3zy Ha BUXO/II 3 TUIA3MOTPOHY (TaduIs 3)

HeoOximguuii pecypc podotu (Tabmuiis 6)

dopma KaToly — CTPUIKEHBD.

Nooak~wdhE

®dopma aHOy — UMITHAPUIHUM IITaIKUH.

Crabinizaiiis 1yru — ra30BUXpoBa.

Heo0xigHO BU3HAYUTH HACTYIHI NapaMeTpu:

- po6oui 3HaueHHs Hanpyru U ta ctpymy I,

- TerIoBUi KoedillieHT KOpUCHOT Aii 7,

- reoMeTpu4Hi po3mipu enektpoayroBoi kamepH (I, d) Ta kaTomy, 1o 3abe3mneyars 10CTaTHLO
BHUCOKHUI pecypc poOOTH CUCTEMH.

L |

Pucynok 2. Cxema nmi1asMOTpOHY NPAMOI Iii:
1- migHwmii kKatomoTpuMay; 2 — IIUPKOHIEBA KaTOJHA BCTaBKa; 3 — COILIO; 4 — AeTamb (aHO), 1110
00pobroeThCs; 5 — MoAaya rasy.



Taoauus 1. Bapiantu 3aBnanns JI1

Pobounii ras Bupa karony Bup cra6inizamii
[oBiTps, KaToJ| — TEPMOXIMIYHHUH, ra3oBHXpeBa
Apros, 3 HUPKOHIE€BOIO BCTABKOIO
A3zor

Ta6auus 2. Burpatu rasy 10°

BapianT 0 1 2 3 4 5 6 7 8 9
0 1 1 2 4 5 6 7 8 9 10
1 1 2 4 5 6 7 8 9 10 3
2 2 5 3 7 4 5 6 7 8 11
3 3 7 4 8 5 6 7 8 9 13
4 4 8 5 9 4 5 6 7 8 23

Ta6auus 3. Tuck po6ouoro razy Ha Buxoji 3 miasmorpony x10° I1a

BapianT 0 1 2 3 4 5 6 7 8 9
0 1 1 2 4 5 6 7 8 9 10
1 1 2 4 5 6 7 8 9 10 3
2 2 5 3 7 4 5 6 7 8 11
3 2 6 3 8 6 5 5 3 3
4 8 10 7 9 5 6 4 4 4 1

Tabauus 4. IlouaTkoBa TeMneparypa rasy, °c

BapianT 0 1 2 3 4 5 6 7 8 9
0 20 30 40 50 60 70 80 90 100 120
1 120 20 30 40 50 60 70 80 90 100
2 100 120 20 30 40 50 60 70 80 90
3 90 100 120 20 30 40 50 60 70 80
4 80 90 100 120 20 30 40 50 60 70

Tab6auusa 5. KinueBa Temneparypa rasy, x100 Oc

Bapiant 0 1 2 3 4 5 6 7 8 9
0 10 20 40 60 80 5 20 40 60 80
1 40 60 80 5 20 40 60 80 5 20
2 30 50 70 40 60 80 40 40 60 80
3 10 30 90 50 40 100 40 90 30 30
4 20 40 50 40 20 70 50 50 70 50

Taoauus 6. Heo6xianuii pecype poGoTH I1a3MOTPOHY, He MEHIIIE, TOIUH

BapiaunT 0 1 2 3 4 5 6 7 8 9
0 30 100 200 300 400 100 200 300 400 800
1 1000 200 3000 4000 1000 2000 3000 4000 8000 200
2 50 150 200 100 200 300 400 800 300 400
3 400 300 600 300 200 800 500 400 350 250
4 600 200 300 2000 500 400 600 400 260 50




