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AHoTamig
Jucuurutina «EnexTpo- Ta ra3o3BaproBaHHs» € OJHIEIO 13 000B’SI3KOBUX KOMITOHEH-

TiB OCBITHBO-IIPOQECIITHOT TpOrpamMu MiArOTOBKH OakanaBpiB ramysi 3HaHb 14 «EnexTpuyHa
imKkeHepisi» crenianbHOCTI 142 «EHepreTnune MammHOOYIyBaHHS», OCBITHA Mporpama
«/IBUTYHU BHYTPIIIHBOTO 3TOPSHHS.

OCHOBHOIO METOI0 BUBYEHHS auciuIulind «EmekTpo- Ta ra3o3BapioBaHHA» € BU-
BUYCHHSI 37100yBaueM OCBITH Ha Cy9aCHOMY PiBHI OCHOBHHX IOHSTH 3 OCHOB 3BapIOBAJILHOTO
BUPOOHMUIITBA, CIEIiaTbHUX CIIOCOOIB 3BaprOBaHHS Ta MUISIXIB MOJAIBIIOTO PO3BUTKY CY-
YaCHUX TEXHOJOT1H 3BapiOBAIbHOTO BUPOOHHUIITBA.

Jlanuii Kypc mpu3HadeHHH U 3400yBaviB MEPIIOTO POKY HABYAHHS 332 OCBITHBOIO
nporpamoro JIBUTyHH BHYTPIIIHBOTO 3TOPSHHS.

Po6Godoi mporpamu po3po0sieHO BIAMOBIAHO A0 OCBITHBO-TPOQECIHHOT Iporpamu
«/IBUr'yHM BHYTPILIIHBOTO 3TOPSIHHS Ta HABYAJILHOI'O IUIaHY, 3aTBepAkeHux y 2021 p.

Knro4oBi cnoBa: 3BapHi 3’ €qHAHHA, T eXHIKA OE3IIeKH T 9aC 3BAPIOBAHHA, /DK epeia
JK HBIIEHHSA, PY9HE AYTO0BE 3BAPIOBAHHA, TA30BE 3BAPIOBAHHA, 3BAPIOBAHHA B 3aXHCHHX 434X,
3BAPFOBAHHA L] (DJIFOCOM, EJIEKT pHYHE KOHT AKT HE 3BAPIOBAHHA, HAIWICHHS MAaT epIaJiB,
crieniabHI ClIoCOOH 3BaPFOBAHHA.

Abstract

The discipline «Arc and Gas Welding» is one of the mandatory components of the
educational and professional training program for bachelors in the field of knowledge 14
«Electrical Engineering» specialty 142 «Power Machinery», educational program «Internal
Combustion Engines».

The main goal of studying the discipline «Arc and Gas Welding» is the student's
study at the modern level of the basic concepts of the basics of welding production, special
methods of welding and ways of further development of modern welding production tech-
nologies.

This course is intended for first-year students of the Internal Combustion Engines ed-
ucational program.

The work program was developed in accordance with the educational and profes-
sional program «Internal Combustion Engines» and the curriculum approved in 2021.

Key words: welded joints, safety techniques during welding, power sources, manual
arc welding, gas welding, welding in shielding gases, welding under flux, electric contact

welding, sputtering of materials, special welding methods.



1. Onuc HAaBYAJLHOI JUCIUIIIIHA

HaiimeHyBaHHS MOKa3HUKIB

["anmy3pb 3HaHB, CIIEIIANIBHICTD
(ocBiTHS mporpama),
OCBITHIH piBEHb

XapakTepuUCTHKaA HaBYAIbHOI
JACHUILTIHA

neHHa popma
HaBYAHHSI

HaBYaHHA

3aouHa Gopma

KinbkicTh kpeauris — 3

l'ay3b 3HaHb

O060B’a3K0Ba

Monyxnis — 1 14 EnextpuyHa iHXeHepist PIK miaroToBK:
3MiCTOBUX MOIYJIB — 3 1-i 1-i
Enexrponnuit anpec PITH/] CreriaibHICTh CemecTp
Ha caliTi YHIBEPCUTETY 142 Enepreruune

MaIuHOOY TyBaHHS 1-i 1-i
https://nuos.edu.ua/studentu/po OcBiTHBO-TIpOdeciiina Jlexuii
loghenqya-nuk/op1s-opp/opp- nporpama 15 rox. 2 rox.
dviguni-vnutrishnogo- «/IBUTyHU BHYTPILIHBOTO
zgoryannya-bakalavr/ 3TOPSHHS» [TpakTu4Hi 3aHATTS

3arajibHa KUIbKICTh
roaud — 90

JlaGopatopHi 3aHATTS

15 rom. 2 To.

TmXHEeBUX rOOUH
I IEHHO1 (hopMu HaBUaHHS:

ayIMTOpHUX — 2;

caMoCTiifHO1 poOoTH
CTyleHTa — 4.

OcCBiTHIii piBeHb:

ITepmmi
(OakamaBpChHKUiN)

CamocriitHa po6ora

60 rog. 86 rog.

Bup xoHTpOIO:
3aIIiK

®opMa KOHTPOJIIO:
KOMOiHOBaHa

2. MeTa BUBYEHHS HABYAJBLHOI JUCIUILIiHA

MeTo10 BUBYEHHSI HaBYaIbHOI JUCHUILTIHU «EJIEKTpo- Ta ra3zo3BaproBaHHS» € OBO-

JOAiHHS 3100yBayaMy BUIIOI OCBITH Ha CYy4aCHOMY PiBHI OCHOBHHUX TOHSTH 3 OCHOB 3Ba-

PIOBAJILHOTO BUPOOHUITBA, TEXHOJIOTIIO MAasHHA, CHEL[laJIbHUX CIOCO0IB 3BapIOBAHHS Ta

LUISXW TOJAJIbIIOr0 PO3BUTKY CYYaCHHUX TEXHOJIOT1H 3BaproBajbHOrO BUPOOHMIITBA Ta (o-

PMYBaHHS y CTY/IE€HTIB BIANOBIIHO /10 OCBITHBOI IPOrpaMH TAKUX KOMIIETEHTHOCTEM:

34rajibHI;

— 3HAHHA Ta PO3yMiHHA MPEIMETHOI 001acTi Ta pO3yMiHHS MPOQECiiHOT AISTBHOCTI;

daxoei:

— 3/1aTHICTh BHOMPATH OCHOBHI ¥ JOMIOMIXKHI MaTepiajiu Ta crocoOu peasizalii OCHOB-

HUX TEIUIOTEXHOJIOTIYHUX MPOIECIB MPU CTBOPEHHI HOBOTO OOJIAHAHHS B Taily3i €HEpro-

5



MaImrHOOYAyBaHHS 1 3aCTOCOBYBATH MPOTPECUBHI METOIM EKCILTyaTallil TeIIOTeXHOIOT4-
HOTO OOJIaHAHHA ISl 00’ €KTIB €HEPTeTUKU, IPOMHCIOBOCTI 1 TPAHCIIOPTY, KOMYHAJIbHO-
noOyTOBOTO Ta arpapHOTO CEKTOPiB €KOHOMIKH;

— 37JaTHICTh BUKOPUCTOBYBATH CTAHJAPTHI METOAMKH IJIAHYBAaHHS €KCIIEPUMEHTAIBHUX

TOCHIIKEHb, 3MIHCHIOBATH 00POOKY Ta y3araJbHEHHS Pe3yJIbTaTiB EKCIIEPUMEHTY.

3. ITepemymoBH Ui BUBUEHHS TUCIHIIIIIHU
KirowoBuMu a1t pO3yMiHHS Ta 3aCTOCYBaHHS B Ta30- Ta €JIEKTPO3BAPIOBAIBHUX
IpoIecax € 3HaHHS OCHOBHUX NPUHIUMIB (PI3UKH, TaKUX SIK €JICKTPUKA 1 TeIuionepenaya Ta

OCHOB MaTCMAaTHKU.

4. OuikyBaHi pe3y1bTaTH HABYAHHA
3100yBavi OCBITH MOBMHHI TOCSTTH TaKUX MPOTPAMHUX PE3yJIbTATiB HABYAHHS:

— 3HAHHA 1 PO3yMIHHS MaTeMaTUKH, (Di3MKH, TEIJIOMAaCOOOMIiHY, TEXHIYHOI TEPMOIH-
HaMIKH, T1pora30IMHaMiKH, TpaHchopmarlii (mepeTBOpEeHHs) €Heprii, TEXHIYHOT MEXaHIKH,
KOHCTPYKIIIMHUX MarepiaiB, CHCTEM aBTOMATH30BAHOTO NPOEKTYBAaHHS EHEPreTHYHHX
MAIllWH Ha PiBHi, HEOOXiTHOMY JIJIsl TOCSTHEHHSI PE3yJIbTaTiB OCBITHBOI MPOTPaMU;

— 3HAHHS 1 PO3YMIHHS 1H)XCHEPHHUX HAyK Ha piBHI, HEOOXITHOMY U JOCSTHEHHS iH-
IIMX Pe3yJIbTaTiB OCBITHHOI MPOTPaMK, B TOMY YHCJIi ITI€BHA 00I3HAHICTh B OCTaHHIX JIOCST-
HEHHSIX;

— PO3yMIHHS OIMPOKOTO MIXAMCHUUILUTIHAPHOTO KOHTEKCTY crnemianbHocTi 142 Enepre-
TUYHE MAIIMHOOYyBaHHS;

— BUKOPUCTOBYBATH O0JIaJHAHHSA, MaTepiajii Ta IHCTPYMEHTH, iH)XEHEPHI TEXHOJIOTI] 1

MIPOIIECH, a TAKOK PO3yMIHHA iX 0OMEXeHb IPU BUPIlIEHH] MpodeciiiHuX 3aBAaHb.

5. Ilporpama HaBYAJIbHOI JUCHUILIIHH
3micToBuii moayJasb 1. 3BaproBaHHs SK croci0 3’e1HaHHA MarepianiB. OCHOBHU TeX-
HOJIOT1i 3BapIOBAHHS.
Tema 1. Beryn. @iznuni ocHoBH 3BaproBanHA. Kitacuikaris cmoco0iB 3BaproBaHHS
Ta cyTh npoieciB. O6xacTh 3acTocyBaHHs. TexHika Oe3MeKu Mmija yac 3BaproBaHHs. [1]. cTp.

178-179, [2]. ctp. 3-12.



Tema 2. Tunu 3BapHuX 3’€HaHb. 3BapHi MBU Ta 3BapHi 3 €aHaHHSA. OCHOBU TEXHO-
norii 3BaproBanHs. JlegexTu 3BaproBaHHs. MeToIu KOHTPOJIIIO SIKOCTI 3BapioBaHHA. [2]. cTp.
4-7, [2]. ctp. 60-63.

3micToBHIT MOaYJIb 2. 3BapIOBAHHS METAIIIB IDIABICHHSIIM.

Tema 3. ['azoBe 3BaproBanHs MetaniB. OONaHAHHS JJIs Ta30BOTO 3BaproBaHHs. [1].
ctp. 202-210.

Tema 4. 3BaproBanbHa ayra Ta ii BiacTuBocTi. [kepena >KMBJICHHS 3BapIOBaJIbHOI
AyTH, pi3HOBUHU Ta ix xapakrepuctuka. [1]. ctp. 180-186, [2]. cTp. 13-22.

Tema 5. OcHOBH TE€XHOJOTIi TyroBOrO 3BapIOBAHHS MOKPUTUMH enekTpomgamu. CyT-
HICTB TIPOLIECY, 3BapIOBaJbHI Marepiaiu, yCTaTKyBaHHsS, 00iacTh 3acrocyBaHHs. [l]. cTp.
186-191, [2]. cTp. 25-31

Tema 6. OcHOBH TEXHOJIOTI] AYrOBOTO 3BAapIOBAaHHs B 3aXMCHHUX Ta3zax Ta Mmif (uiro-
coM. CyTHicTh TpoIiecy, 3BaploBajibHI MaTepiajiu, YCTaTKyBaHHS, 00JIACTh 3aCTOCYBAaHHS.
[1]. ctp. 192-198, [2]. cTp. 34-38, [2]. cTp. 40-44.

3microBuii Mmoayab 3. CrermianbHi criocoOu 3BaprOBaHHS Ta CHOPIAHEHI TEXHOJOTII.

Tema 7. KoHTakTHE €NEKTPO3BAPIOBAHHS: CYTHICTh MPOIIECIB, OCOOIMBOCTI MAIIMH
JIJIsl KOHTAKTHOTO 3BaptoBaHHs. O6macTh 3actocyBanHs. [1]. ctp. 212-217, [2]. cTp. 46-52.

Tema 8. ®i3uyHa CYTHICTH €JIEKTPOHHO-TIPOMEHEBOTO 3BApPIOBAHHSA, JIA3EPHHUX TEX-
HOJIOTiH, Audy3iifHe 3BaplOBaHHs, 3BAPIOBAHHS TEPTSIM, BHOYXOM, TEPMIYHOTO pi3aHHS, Ma-
siHHSI, T10puaHuX TexHomorid. Obnacti edekTuBHOTO 3actocyBaHHs. [3]. cTp. 286-327, [3].
ctp. 328-367, [3]. ctp. 242-277, [3]. ctp. 167-199, [3]. cTp. 221-236.

Tema 9. ®izuyHa CyTHICTH HAIWJICHHS Ta HAIUIaBJIEeHHS MaTepiaiiB. O0macTs 3acTo-

cyBaHHs. [1]. ctp. 232-235, [4]. ctp. 3-12, [4]. ctp. 14-21, [4]. cTp. 3-12.

TemaTHYHUHN IIJIaH HABYAIBLHOI JUCIIUILIIHA

Kinekicts rogus
Has3Bu 3MiCTOBUX MOMYJIB 1 TEM Aenna Gopma : 3aouna popma :
Pazom —TOMy THCTL Pazom Yy ToMy Tie]l
JIeKii| mpakTmadop.| cM.p. JIeKMii | IpakT. | 1abop.| cM.p.
1 2 3 4 5 6 7 8 9 10 11
Moayas 1.

3micTroBuid MOAynb 1. 3BaproBaHHS sIK croci0 3’ enHaHHS MaTepianiB. OCHOBH TEXHOJIOT1] 3BapIOBaHHS.

Tema 1. Beryn. ®i3uuHi OCHOBH 3Ba-
proBanss. Kiacudikamist cnoco6iB 3Ba-
ploBaHHS Ta CyTh mpomeciB. Ob6macts | 6 1 0 0 5 5 0 0 0 5
3acTtocyBaHHs. TexHika Oe3MmeKw Imij| 9ac
3BapIOBaHHS.




Tema 2. Tunu 3BapHUX 3’€AHaHb. 3Bap-
Hi mBU Ta 3BapHi 3’enHaHHA. OCHOBH
TexHonorii 3BaproBaHHs. Jledektn 3Ba-
proBaHHs. MeTonu KOHTPOJIO SIKOCTI
3BapIOBaHHS.

10

10

Paszom 3a smicmosum mooynem 1

15

2

0

2

11

15

15

3MicToBHI MOAYNB 2. 3BapiOBaHHS METaJIiB IIABJICHHSM.

Tema 3. I'a3oBe 3BaprOBaHHSI METaliB.
OO6nagHaHHsl A1 TAa30BOTO 3BapIOBaH-
HSL.

15

11

14

14

Tema 4. 3BaproBaibHa Ayra Ta ii Biac-
TUBOCTI. JI>Kepena >KUBJIEHHS 3BaproBa-
JBHOI AYTW, PI3HOBHIOM Ta iX XapakTe-
pUCTHKA.

15

11

14

14

Tema 5. OCHOBM TEXHOJOTii JyroBOTO
3BapIOBaHHA MOKPUTUMH EJIEKTPOIaMHU.
CyTHicTh Tpolecy, 3BaplOBalbHI MaTe-
pianu, ycraTKyBaHHs, 001acTh 3aCTOCY-
BaHHSI.

15

11

16

14

Tema 6. OCHOBH TEXHOJIOTIl JTyrOBOTO
3BapIOBaHHA B 3aXHCHUX ra3ax Ta Mif
¢mocom. CyTHICTH Tpolecy, 3BapioBa-
JBHI MaTepialin, yCTaTKyBaHHs, 00J1acTh
3aCTOCYBaHHSI.

15

11

16

14

Paszom 3a smicmosum moodynem 2

60

8

0

8

44

60

2

0

56

3wmicroBuii Mmoayis 3. Crerri

allbHI cItocoOu 3BapIOBaHHS Ta CHOPiIHEHI TEXHOIOT1i

Tema 7. KoHTakTHE €neKTpo3BaproBaH-
HS: CYTHICTh TIPOIIECIB, OCOOJIUBOCTI
MAaIllMH 1T KOHTAaKTHOTO 3BapIOBaHHS.
Ob6nacTh 3acTOCYBaHHSI.

Tema 8. ®i3uyHa CyTHICTH €ICKTPOHHO-
MPOMEHEBOT0 3BapIOBaHHS, Ja3epHHUX
TeXHOJOTiH, audys3iiiHe 3BaprOBaHHA,
3BapIOBaHHA TEPTSIM, BUOYXOM, TepMid-
HOTO pi3aHHs, MasHHS, FOPUIHUX TeX-
HoJori. O6nacti edekTuBHOrO 3acTo-
CyBaHHSL.

Tema 9. ®iznuHa CyTHICTH HaNWICHHS
Ta HarulaBJeHHS MatepianiB. ObmacTh
3aCTOCYBaHHSL.

Paszom 3a smicmosum modynem 3

15

15

15

Pazom 3a kypcom

90

60

90

86




Temu nabopaTopHHUX pPOOIT

No Kinekicts ronuu
3 /1_1 Hassa temu Jenna 3aouHa
bopma bopma
3micToBuii Moayasb 1. 3BaproBaHHs K cNOCIO 3’€AHAHHA MaTepiaJiB.
OcHOBHM TeXHOJ10ril 3BapIOBaHHS.
1 3BapHi 3’eqHanHsA. TexHika Oe3MeKu i yac 3BapiOBaHHS. ) i
Texnika O6e3neku mijg yac 3BaplOBaHHSL.
Beboro 3a 3mictoBuM MoayJiem 1 2 -
3micToBHii MOaYJb 2. 3BapHOBAHHS MeTAJIB IJIABJICHHSIM.
) l'azoBe 3BaproBanHs MeTaniB. OOnajHAaHHSA Ui Ta30BOTO ) -
3BaplOBaHHS.
3 Jlxepena KUBIEHHS Ul AYTOBOI'O 3BapIOBAHHS. 2 -
4 3BaproBaHHs NOKPUTUMHU €JIEKTPOIAMHU. 2 1
5 3BapIoBaHHs B 3aXMCHUX razax. 3BaploBaHHs MiJ1 (PIIOCOM. 2 1
Bceboro 3a 3micToBUM MojyJiem 2 8 2
3micToBuii MmoayJab 3. CneniajibHi cioco0M 3BapOBAHHS Ta CNIOPiAHEHI TeXHOJIOTII.
6 EnexTpruyHe KOHTAKTHE 3BapIOBaHHSL. 3 -
7 HanwuneHHst Ta HaryIaBJIeHHs] MaTepialiB. 2 -
Bceboro 3a 3mictoBuM MopayJiem 3 5 -
Ycboro roaimH 15 2

CamocrTiiiHa poboTa

Camocriiina po0OoTta 3700yBaya BHIO] OCBITH € OAHIEI0 3 GOPM Oprasizamii HaBYaH-
HSI, OCHOBHOIO ()OPMOIO OBOJIO/IIHHS HaBYAIBHOTO MaTepiairy B 4ac, BUIbHUHN BiJ 000B'SI3KO-
BHUX HAaBYAJIbHUX 3aHATD.

HaBuanpHuil MaTepian AUCIUILTIHA, TIepen0adeHnuid JIJIs 3aCBOEHHS 3/100yBayeM BU-
1101 OCBITH B MPOIIECi CAMOCTIHHOT POOOTH, BKIIFOUAETHCS B 3aBIAaHHSI TOTOYHOT'O KOHTPOITIO

pa3oM i3 HaBYAJIBHUM MaTepiajoM, SKHH ONpalbOBYBABCS MPH NPOBEACHHI HABYAIBHHUX

3aHATb.
No Kinekicts roguu
3/l Bun pobotu
AP Jlenna ¢opma 3aouna popma
1. | IlizroTroBKa mo JIEKIii 7,5 20
2. | CamocrTiiiHe omnpalioBaHHA JEKIIHHUX MaTepialiB 7,5 20
3. | [ligrotoBka a0 1a60paTOpHUX POOIT 15 16
4. | [ligroToBKa 0 KOHTPOJILHUX 3aXOMiB 30 30
Pazom 60 86

6. Meroau HaBYaHHS, 3aCO0U IaTHOCTHKHU pe3yJIbTaTiB HABYaHHS Ta
METOM iX IEMOHCTPYBaHHS
3n00yBad 3000B’s13aHUI BUBYUTH TEOPETUIHHUNA MaTepiasl Ta 3100yTH MPaKTHIHI Ha-

BUYKH Y BIJIOBITHOCTI O TEMAaTUYHOTO TUTaHY HaBYAJIbHOT TUCIUILTIHY.




MeTogamMu HaBYaHHS €:

- JIEKIIis;

- mabopaTopHa poboTa;

- PEIPOAYKTUBHUHN METOL;

- MpoOJIEMHOTO BUKIIATY.

3aco0amMu OLIIHIOBaHHS PE3yJIbTaTiB HABUYAHHS €:

- MOJYJIbHI KOHTPOJIbHI POOOTH;

- 3BITH 3 JJaDOPAaTOPHUX POOIT;

- KOMIUIEKCHA KOHTPOJIbHA PoOOTa (32 HEOOX1IHICTIO)

Mertoau nemoHcTpalii pe3ysibTaTiB HaBYaHHS: YCHI BIATOBIAl, BUKOHAHHS 1 3aXHUCT
3BITiB JIaOOpAaTOPHUX POOIT, BUKOHAHHS 3aBJaHb 13 3aCTOCYBAaHHSIM KOMIT IOTEPHOI TEXHIKH,
MIPOXOJKEHHS TECTYBaHHs (32 HEOOXiMHICTIO). JlOMyCKaeThCs 3aCTOCYBaHHS TUCTAHIIIMHAX

TEXHOJIOT1HM JJId JIarHOCTUKU PEe3yJIbTaTiB HAaBYAHHS.

7. ®opMH MOTOYHOT'O Ta MIACYMKOBOTO KOHTPOJIIO

JlocsrHeHHs 3100yBava BUIIOI OCBITH OLIHIOIOTHCS 32 100-0anpHOI0 cucTeMoro YHi-
BEPCUTETY.

[ToTouHnit KOHTPOJIb MPOBOAMTHCSA B MEKaxX HABYAIBHUX 3aHATH 1 mependadae ori-
HIOBAaHHSI TEOPETUYHOI MiJTOTOBKU 3700yBauiB BHUIIOI OCBITH 13 3a3HAYEHUX TeM (y TOMY
YHCIIi, CAMOCTIIHO ONparbOBaHOTO MaTepialy) Ta MPaKTUYHUX HAaBUYOK, HAOYTHX Mia yac
BUKOHAHHS JTAOOpaTOPHUX POOIT.

[ToTouHu# KOHTPOIB 3AINCHIOETHCS MTPOTITOM CEMECTPY B HACTYMHHX (POpMaXx:

- IepeBipKa Ta 3aXHCT 3BiTiB 3 TaOOPATOPHUX POOIT;

- MPOBEJICHHS Ta MEPEBipKa MOIYIbHUX KOHTPOJIBHUX POOIT;

- KOHTPOJIbHA poOOTa Ha 3a04HiN (HOpMi HAaBUAHHS;

- CEMECTpOBa aTecTallis;

- IepeBIpKA KOHCIIEKTY JIEKI1H;

- KOHTPOJIb B1/IBIlyBaHHS 3aHSTh.

[Teperipka 3BiTy 3 1a00paTOpHOi pOOOTH BKITIOUYAE OILIHIOBAHHS MPABUIBLHOCTI Ta TO-
BHOTM BUKOHAHHS 3aBJaHHS, MPAaBUJIBHOCTI Ta MOBHOTH BHUCHOBKIB, IPABUIILHOCTI 0(hOpM-
JICHHS 3BITY.

[Tpoueypa 3axucTy 3BiTy BKIIOYA€ OAWH a00 JIEKUIbKA CJIEMEHTIB:

- MICHMOBE BUKJIQJICHHS Bi/IMOBI/IeH HA 3aITUTAaHHS 32 TEMATUKOIO POOOTH;

10



- YCHE ONHUTYBaHHS 32 TEMAaTUKOIO pOOOTH;

- BUKOHAHHSA 3aBJaHb 13 3aCTOCYBAHHSAM KOMIT FOTEPHOI TEXHIKHU (J€MOHCTpaIlis mpa-
HE3aTHOCTI pO3pOOJIECHUX POTpam, JOMIOBHEHHS YCHHUX BIATIOBIAEH MPUKIagaMH TOIIO).

OrineHi 3BiTH 3 Ta0OPATOPHHUX POOIT MPOTIATOM cCeMecTpy 30epiraroTbes y 3100yBada
BHIIOT OCBITH, TIPEJ IBISIOTHCS 1 3[IAal0ThCSI BUKJIAIady IEpe/ MOYaTKOM eK3aMeHaI[iiHOo1
cecii (IomycKaeThCs 30epiranHs MPOTATOM CEMECTPY Y BUKIIaJava 3a HOTo BUMOTOIO).

[Tpu BuKOHAHHI MOIYJTBFHUX KOHTPOJIBHUX POOIT 3100yBay BHIOi OCBITH BIATBOPIOE
3aCBOCHI 3HAHHS LUIIXOM HaJaHHS MUCHMOBHUX BIAIIOBIIEN HA IIOCTABJICHI 3anmuTaHHs. Ha
TEOPETHYHI 3aMUTaHHSI HEOOXiTHO JaBaTH PO3TOPHYTI BiMOBiAl, CYyIPOBOKYIOUH iX MPHUK-
nmajaMu Ta imrocTtpamisiMi. [loBHOTaA BiAMMOBiIEH OIIHIOETHCS 3T1THO 3 TEOPETUIHUM MaTepi-
aJIoM, HaBEJICHUM Y JiKepernax iHdopMarltii s koxxkHo1 TeMu. Ha TecToBi 3anuTaHHs MOTpi-
OHO BKa3aTu HOMEp MPaBWIBHOI BIAMOBIAL Ta ii GOpMYITIOBaHHS.

MonaynpHI KOHTPOJIbHI POOOTH MOXYTh MICTUTH NMPAKTUYHY YaCTUHY y BUTJISAL 3a-
a4 abo KOPOTKHMX 3aBJaHb 13 3aCTOCYBAHHSIM KOMII IOTEPHOI TEXHIKH, IO OIIHIOETHCS 3a
OTPUMAHUM PE3YJIbTATOM.

MoaynpHI KOHTPOJIbHI pOOOTH MOKYTh BUKOHYBATHCH IIiJ] 4ac 3aHATH a00 B AMCTaH-
MIHHOMY PEKUMI YM y BUIJISII JIOMAITHHOTO 3aBJIaHHS. 3a HEOOXITHOCTI MOXKE TPOBOJIH-
TUCH JI0IATKOBE YCHE YTOYHIOIOYE OMUTYBAHHSI.

Kontponsna poboTa Ha 3a0uHiii Gpopmi HaBYaHHS MA€ Ti )X BUMOTH, BUKOHYETHCS
IPOTSTOM CEMECTPY 1 34a€THCS 10 MPOBEIEHHS MMiICYyMKOBOTO KOHTPOJIIO.

[Torounnii MOAYNTbHHUN KOHTPOJIb MPOBOJUTHCA 3 ypaxyBaHHSM IaHUX MOTOYHOTO
KOHTPOJIIO 32 BiAMOBIAHHUIA 3MICTOBHHU MOZYJb 1 Ma€ Ha METi OWIHKY pe3yJIbTaTiB 3HAHb
3n00yBaya miciisi BUBYEHHS MaTepiay 3 JIOTIYHO 3aBEPUICHOI YaCTHHH JUCLUUIUTIHA — 3MiC-
TOBOTO MOJTYJIS.

CemecTpoBa aTecTaiis 1a€ 3MOTyY 31HCHUTH MPOMDKHY OIIHKY JOCSTHEHb 3100yBa-
ya BHIIOI OCBITH. B mepio ceMecTpoBoi arecraiii BUKJIagaq OIIHIOE PE3yJIbTaTH TTOTOYHO-
ro KOHTPOJIIO Ta aTECTY€ UM HE aTecTye 3400yBaya BUIOI OCBITH.

3a pimeHHsAM Kadenpu 3100yBadam, siKi Opaiy y4acTb y HayKOBO-AOCHIIHINA poOOTi
— po0oTi KOH(epeHIIill, CTYJAeHTCHbKIX HayKOBUX T'YPTKiB, MIATOTOBII MyOJIiKaIil, a TAKOXK
OynM ydacHUKaMH OJIMITiaJl, KOHKYPCiB, TOIIO MOXYTh MPUCYIKYBAaTHCSA JOJATKOBI Oam.
JlonaTtkoBi 0any TakoX MOXYTh IMPUCYIKYBATUCS 32 pe3yJbTaTaMH MEPEBIPKH KOHCHEKTY
JeKI[i, KOHTPOJIO BiABIAyBaHHS 3aHATh Ta 32 aKTHBHICTH HA JIEKLIAX 1 JJaOOpaTOpHUX 3a-

HATTAX.
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3a BCi MOTOYHI KOHTPOJIBHI 3aX0AH MPOTIATOM CEMECTPY, 3 YPaxXyBaHHIM J10aTKOBUX
6autiB, 3m100yBad cymapHo Moxe orpumaTu Big 0 go 100 GauiB.

YMOBOIO OMyCKY 3A00yBava 10 CEMECTPOBOTO TiJICYMKOBOTO KOHTPOJIO € MiHiMa-
JapHa cyma y 60 Oai, siKy 3700yBad MOBMHEH HaOpaTH y pa3i BUKOHAHHS BCIX €JICMEHTIB
MOJTyJIiB.

CeMecTpoBHil TiJCYMKOBUI KOHTPOJIb 3 AWCIHIUIIHA MPOBOJUTHCS BiAMOBITHO JI0
HABYAJIBLHOTO TUIAHY Y BUTJISAI 3a1iKy B TEpMiHU, BCTAHOBJICHI TpadikoM HaBYaIHHOTO MPO-
Iecy, Ta B 00Cs31 HaBYaJIbHOTO MaTepialy, BU3HAYCHOMY poO0UYO0I0 MPOrpaMor0 HaBYaIbHOI
TUCLHUILIIHHA.

3m00yBau, kUil HaOpaB 3a BCi MOTOYHI KOHTPOJBHI 3axoau MeHIie 60 6aniB abo xo-
4Ye OTPUMATH JOAATKOBI Oaiu, MUIE CEMECTPOBY 3aJiKOBY poOOTY (IPOBOAUTHCA Yy MHUCH-
MOBIH (popmi), 10 SKOi BiH JOMYCKAETHCS, SKIIO MAa€ 3a BHUKOHAHHS BCIX MepeadoadeHnux
€JIEMEHTIB MOJyJIiB He MeHIIe 35 6aniB. MakcumanbHa KUTBKICTh OalliB 3a MiJCYyMKOBY 3a-
JiKoBYy po6oTy cranoBuTh 30 OamiB. 3m00yBadi 3a04HOi (JOPMH HABYAHHSA MHUIIYTH MiACYM-
KOBY 3aJIIKOBY poOOTY 00OB'SI3KOBO.

[TincymkoBa orinka 3 nucuuruiing Big 60 qo 100 GaiB BU3HAYAETHCS SIK cyMa OaiiB
3a 3MICTOBUMH MOJYJISIMH Ta CEMECTPOBOI 3aIikOBO1 poboTu (y pasi ii HanMcaHHs).

Binmosinao no "IlomoskeHHs IpO MOPSIOK OIIHIOBAHHS 3HAHb CTyAeHTIB B Hariona-
JHHOMY YHIBEpCHUTETI KopabieOyayBaHHs iMeHI aaMmipana MakapoBa" miJicyMKOBa OIiHKA
3aJ]iKy 3 IUCUUIUTIHU MPOCTABISETHCS B €K3aMEHAMIHIA BIZOMOCTI y 0anax i 3a CHCTEMOIO
€KTC.

3apaxyBaHHS KPEIUTIB HABYAJIHHOTO KypCy MOXKIUBO TUTBKU MICHIS JOCATHEHHS pe-
3ynbTaTiB, 3amtanoBanux PITH/I, mo BupakaeTbes B OAHIN 3 MO3UTUBHUX OIIIHOK, MEPE-

0aueHNX YUHHUM 3aKOHOA4aBCTBOM.

8. Kpurepii oliHIOBaHHS pe3yJIbTaTiB HaBUaHHSA
VY maHomy po3niii BKa3yeThCs KUIBKICTH OaiiB, SIKy MOXe OTpHUMAaTH 3400yBad MpH
BUKOHAHHI MEBHUX BUIIB HAaBYAJIHLHOI POOOTH B po3pi3i TeM i3 3a3HaYCHHSIM OalliB 3a MOTO-
YHY YCIIIIHICTh Ta MiICYMKOBY aTeCTallil0 1 KpUTEPil IX OTPUMAaHHS.
[Tpu omiHroBaHHI TaOOPaTOPHUX POOIT BPaxOBYIOTHCS HACTYIHI KPUTEPIi:
- BUKOHAHHS pOOOTH Ta MPaBUIbHICTh BUKOHAHHS;
- HasIBHICTH 3BiTYy, BUACHICTb MO/1avi Ta SKICTh 3BITY;

- 3aXUCT 3BITY.
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MaxkcumarnpHa OIiHKa 32 KOXKHY JlabopaTtopHy poboty — 10 6amis. Ha 3aouniii popmi
HaBYaHHA — 15 Oautis.

MaxkcumansHa cyMapHa KiTbKIiCTh 0alliB 3a 1abopaTopHi podoTH —

10 x 7 =70 6amniB. Ha 3a04niit ¢popmi HaBuanHus — 15 x 2 = 30 GamiB

Kpurepii oniHroBanHst 1a60paTopHUX poodiT

JlabopaTopHa
pobota

(B my>kKax Juist

3a04. popmH)

KpuTepii oniHoBaHHA

Po0ota BuKOHaHA y BCTAaHOBJICHUN TepMiH. BukoHaHa caMOCTiitHO, 4iTKO co-
pPMyIIbOBaHI 1iJIi, 3aBIaHHS Ta TIiMOTE3a JOCTiIKEeHb. 3aCTOCOBYBAIIUCS KOPEKT-
Hi MeTOIM 00pPOOKM OTPUMAaHHUX Pe3yJbTaTiB. Y BUCHOBKAX MPOBEICHA KOPEKT-
Ha IHTEpIpeTallis pe3ybTaTiB.

10(15)

PobGota BuKOHaHa y BcTaHOBJIeHHUH TepMiH. CTyleHT BUKOHYe JabopaTOpHY
8(12) po0OTY 3TiHO 3 IHCTPYKINE, 1HOMAI MICHs KOHCYJbTAIlll BUKIAJaya; OMUCYE
CIIOCTEPEKEHHS; B IIIJIOMY MPABUJILHO CKJIAJIA€ 3BIT Ta pOOUTH BUCHOBKH.

Po0Oota BUKOHAaHA 3 MOPYIICHHSM BCTAHOBJIEHHUX TepMiHiB. CTYAEHT BUKOHYE
6(9 nabopaTopHy poOOTYy 3rifIHO 3 IHCTPYKII€I0, IHOMI MiC/si KOHCYNbTAIlil BUKIA-

©) Jlayua; OMUCY€E CIIOCTEPEIKEHHS; CKIIIa€ 3BIT, 1[0 MICTUTh HETOYHOCTI Y BUCHO-
BKaX Ta MOMMUJIKH.

Po0Oota BUKOHAaHA 3 MOPYIICHHSM BCTAHOBJICHHUX TEpMiHiB. CTYJEHT BUKOHYE
4(6) na0opaToOpHy 3TiJHO 3 IHCTPYKII€I; CKIAJCHUN 3BIT MICTUTh HETOYHOCTI Y
BHUCHOBKaX Ta MOMMJIKH.

Po0Oota BUKOHAaHA 3 MOPYIICHHSM BCTAHOBJICHHUX TepMiHiB. CTYJEHT BUKOHYE

2(3) nabopaTopHy i KEPIBHUIITBOM BUKJIaJaua; CKIAJCHUH 3BIT MICTHTh HETOYHO-
CTl1 Y BUCHOBKAX Ta MMOMHJIKH.
0 Po0oTta He BUKOHYBajacs.

Maxkcumanvha oyinka cmyoenma 3a danui komnonenm npozpamu 70 6anig (7
pobim no 10 6anis), ons 3aouniti popmu nasuanna 30 6anie (2 pobomu no 15
banis).

JUl IOTOYHOTO MOJYJIBHOTO KOHTPOJIIO CTYIE€HTaMH BUKOHYIOTHCS 3 (TpH) MOIYJIb-
HUX KOHTpoipHUX podotu (MKP) 3a marepiamamu 3MiCTOBHHUX MOIYJiB. MakcHUMaabHHMA
6an 3a koxxay MKP — 10 6aniB. 3aranbpHa cyma 6aiiB 3a MOIyJIbHI KOHTPOJIBbHI poboTu — 10
x 3 =30 Gauis.

MoaynpHi KOHTPOJIBHI pOOOTH MICTATH TECTOBI MUTAHHS.

3a 3a04HOI0 (OPMOIO HABYAHHS MOMAYJIBbHI KOHTPOJBHI POOOTH HE MPOBOASATHCS, a
MPOTATOM CEMECTPY BUKOHYETHCS €nnHa KOHTpoabHa podora (KP). MakcumansHa omiHka
3a KOHTPOJILHY poboTy — 40 6ariB.

3a 3a04HOI0 (OPMOIO HABYAHHA B KiHII CEMECTPY TaKOXX BHUKOHYETHCS IiJCYMKOBa

3ajikoBa poOoTa. MakcumalbHa OLiHKA 3a MiACYMKOBY 3aJiKOBY poboty — 30 Oaris.
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IToTouHuii MoAYJIbLHUIT KOHTPOJIb Y GOpPMi TeCTyBaHHS

Hpasuabmux 00 | g5 | g0 | 70 | 60 | 50 | 40 | 30 | 20 | 10
Binnmosigei, %
Bbaa (3micTroBmii 10 9 8 7 6 5 4 3 2 1
MoayJb 1)
Bbaa (3micTroBmii 10 9 8 7 6 5 4 3 2 1
MOAYJIb 2)
bax (3microBuii 10 9 8 7 6 5 4 3 2 1
MOAYJIb 3)
KouTtpoJsbHa podora /151 3204HO0i GopMHU HABYAHHS
[paBuiabHux

BimmoBiteii, % 100 | 90 80 70 60 50 40 30 20 10

ban 40 36 32 28 24 20 16 12 8 4

Kpurepii oniHroBanHst 3aJ1iKy /151 3204HOI (JOPMH HABYAHHA
3allik IPOXOJUTh Yy BUTJISIII 3aKIIOYHOTO TECTY SKI CKIAMAETHCS 3 TECTIB MOTOYHOTO

MOJYJIBHOTO KOHTpoOJItO 1, 2, 3.

Hpasnastux | 60 | g0 | g0 | 70 | 60 | 50 | 40 | 30 | 20 | 10
Bimnmosinei, %

ban 30 27 24 21 18 15 12 9 6 3

PO3HO)1iJ'l OIIiHKI/I 3a 3MICTOBHHUMH MOAYJ/JIIMH Ta BUIAMHU KOHTPOJIIO

Jlenna ¢opma 3aouna popma
Bun poboru Klg;(ilgn Bun poboru Klg;(ilgn
3MiCTORMiIL JlaGopaTopHi 3aHATTS 10 JlaGopaTopHi 3aHATTS —
MoayJib 1 MKP 1 10 _ _
3MicTOBHiL Jla6opaTopHi 3aHATTS 40 Jla6opaTopHi 3aHATTS 30
MOZYJb 2 MKP 2 10 _ —
3MicToBHIL JIaGopaTopHi 3aHATTS 20 JIaGopaTopHi 3aHATTS —
MOAYJb 3 MKP 3 10 _ _
KP — - KonrtponsHa pobora 40
Kngfljly)ﬁ‘fm“ 3arix - Sarix 30
Cyma 100 100
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9. IncrpymenTH, oblagHaHHSA Ta MporpaMHe 3abe3nedeHHs,
BUKOPHUCTaHHS SKUX nepeadadae HaBualbHa JUCIHUILIIHA
Jlnst eheKTUBHOTO ONaHyBaHHS HaBMYOK 3 EnexTpo- Ta ra3zo3BaproBaHHS B IpoIleci
HABUYaHHS BUKOPUCTOBYEThCS JaboparopHa 0aza kadenpu:
1. YcranoBka ctpyMeHeBo-abpa3uBHOi 00poOku moBepxHi Mapku 026-7 «Pemmeranby;
. Bibpocuto CO-130V2;
. YcTaHOBKa JJ11 HAHECEHHS T'a30110JyMEHEBUX MOKPHUTTIB Mapku «JI 5405 Ax;
. Kommutekt enexrponyrosoi meramizamii KJIM-2;
. YcTaHOBKa IS HAHECEHHS T1a3MOBUX MOKPUTTIB «KuiB-7»;
. YCTaHOBKa JJIs1 py4YHOI IYTrOBOI Ta aBTOMATU30BaHO1 HAILIABKH;
. Mikpomerp, LlITaHreHIINPKYIIb;

. Mammuna xonzaencaropua TKM-4;

O 0 3 O W K~ W DN

. ABToMar 3BaproBasibHMil KA-001VY3;

. Bunpsamussy KNY-301;

—_
— O

. HanmiaBTrOoMar 3BaproBansamii KI1-002;

—
[\

. HaniaBTOoMar 3BaproBansamil «I' PAHUTY;

—
(98]

. HanmiBaBTrOoMar 3BaproBansauii KI1009-1Y3;

. ABTomat A-53511;

—_—
(U TN

. HanmiaBromar 3BaproBansauii KII1-006;

—
o)

. YcTaHOBKa AJIs OBITPSHO-TUIA3MOBOTO pi3anHs Metany YBIIP-0401;

—
J

. Mammna nepenocHa razopizansna ['TI-2;

—
o22]

. Mammuna raszopizansHa [[C-11-48;

. Tpancpopmarop TADIK-1002;

N =
S O

. [lepeTBoproBau 3BaproBanbHuii 11C-500;

[\
—

. 3BaproBanibHa MyJbTucucrema PS-5000;

N
N

. 3BaproBansHuil Tpancopmarop TAM-317;

[\
W

. 3BaproBanbHuil Bunpsamisiy KNUI-401;

[\
N

. 3BaproBanbpHuil Bunpsmisia BCX-303;

[\
9}

. brok GanactHux peocraris;

(\®]
(@)

. 3BaproBanbpHuii annapar [1PT-305C.

N
~

. 3BaproBanbHuil Tpancopmarop TAM-317
28. HajBHCOKOBaKyyMHUH yHiBepcallbHUN TexHosoriyauii komruiekc BBY-1 /I (Ha-

[IOHAJIbHE HaJI0aHHS YKpaiHu);
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29. Bakyymna niur CHB-1.3 1/1641;
30. Iudysiitna ycranoska Y JICB-/IT 3 monepHizoBanuMm I1Y.

10. PexoMeHn10BaHI mKepena iHdopMamii
OcHOBHa JiTepaTypa

1. Texnonoris koHCTpyKUiHUX MarepianiB: [linpyunuk / M. A. Comory0, I. O. Pox-
nenpkuii, O. I. Heko3s ta in.: 3a pen. M. A. Comory6a. — K.: Buma mkona, 2002. — 374 c.

2. Hparan C. B. Ilpaktukym 3i 3BaproBanHs: [HaB4. mocioHuk] / C. B. [Iparan, A. B.
JlabapTkaBa. — Mukonais: HYK, 2008. — 68 c.

3. Ksacuunpkuii B. B. Crneniansni ciocoOu 3BaproBanHs: HaBuanenuit mociouuk / B.
B. KBacHumpkuii. — Muxkonais: YIMTY, 2003 — 437c.

4. Ny6osuii O. M. 36ipHuK 1a00opaTopHUX POOIT 3 AMCHUILTIH «DI3UKO-XIMI4HI OCHOBH
CTBOpEeHHSI MOKPHUTTIB» 1 «TexHomoris HarmneHHst mokputTiBy / O. M. [ly6osuii, H. 1O. Jle-
oenesa, C. M. lllymoB. — Muxkonais: HYK, 2004. — 76 c.

HonmaTkoBa JiTepaTypa

1. [paran C. B. [xepena >xuBieHHs A 3BaproBanss iasneHHsM / C. B. [Iparan. —
Muxkomais: YIMTY, 2002. — 320 c.

2. Jy6oBuii O. M. TexHomoriss ra30TEpPMIYHOTO 1 BaKYyMHO-KOHJEHCALITHOTO HaHE-
cerns nokputTiB: [ligpyunuk / O. M. ly6oBuii, A. A. Kapneuenko, M. M. bo6pos. — Mu-
KoyaiB: Bumasenpb TopyoOapa B. B., 2018. — 202 c.

3. CnemniansHi ciocoOu 3BapioBanHs : minpy4ynuk / I. B. Kpisuyn, B. B. KBacuuupkui,
C. 0. Makcumos, I'. B. €pmonaes, 3a 3aranpHO0 penakiiero akaaemika HAH VYkpainu,
JOKTOpa TEXHIYHUX Hayk, mpodecopa b.€. [Tatona. — Muxonais : HYK, 2017. — 346 c.

Inpopmaniiini pecypen
[actutyT enexrposBaproBanns iM. €.0. [laTona HamionansHoi akagemii Hayk Ykpai-

Hu [Enexrponnwii pecypc]. — Pexum noctymy: https://paton.org.ua
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