





1 OIIUC JUCHUIIJITHA

HaiiMmenyBaHHS MOKa3HUKIB

XapakTeprucTUKa AUCIUILITIHU

oyHa (hopma 3100yTTS | 3a04Ha, TUCTaHLINHHA popma
BHIIIO] OCBITH 3100y TTs BUIIIOT OCBITH

Kinbkicte rogun / kpenutiB — 180/ 6

000B’s13K0Ba

3MicToB1 MOIYIi — 2

Pik migroroBku;

3arajgpHa KiJbKiCTh

THKHEBUX TOJIMH IS ICHHOI (hopMu
3100y TTS BUIIIOi OCBITH:
ayauTopHux — 3/7

caMoCTiiHOI podoTH — 4,5/8

4-i

CemecTp
7 ceM.
8 ceMm

Jlexmii
12 ron.
12 roxg

IIpakTH4Hi, ceMiHapchKi
JlaGopartopHi
24 ron.
30 rog.
Camocriiina po6ora

54 ron.
48 ron

InguBinyanbHi 3aBJaHHSA: -TO]1.

Bun xonTposto:
3aiik (cemecmp 7 ),

ex3aMeH (cemecmp 8 )

CriiBBiTHOLIEHHS KIJIBKOCTI TOAMH ayAUTOPHUX 3aHATh JIO CAMOCTIHHOI pOOOTH CTAaHOBUTH:
U1t TeHHoil (popmu HaB4aHHS — 78102



2 AHoTalif AUCIUILITIHA

Cemectp(n) 7.8

OOcsar Moays: 3arainbHa KUTbKiCTh TOauH — 180; kinbKicTh KpenuTiB EKTC — 6.

Merta Kypcy: HaOyTTs KOMIIETEHTHOCTEH: 3HaHHS Ta PO3YMIHHS IIPEIMETHOI 00/1aCTI Ta PO3yMIHHS
npodeciiiHoi AISTPHOCTI; 3AaTHICTh OpaTH ydyacThb y IJIaHyBaHHI i BUKOHAHHI €KCIIEPHMEHTIB Ta
na6opaTopHHx JTOCJTi IPKEHb BJ'IaCTI/IBOCTeI/I (1)131/IIIHI/IX cucteM, (QI3MYHHUX SBUML 1 npouecua
BMITH BUKOPHUCTOBYBATH Cy4acHI JIa3epH1 TEXHOJIOTII JUIsl HaHOMAaTepialliB; OBOJOAIHHSA 3,Z[aTHICT}O
70 TOCTIHHOTO PO3BUTKY KOMIIETEHTHOCTEH Yy cdepi mNpukimagHoi ¢(i3uku, iHKeHepii Ta
KOMIT'FOTEPHUX TEXHOJIOT1H; HAOyTTs HAaBUYOK 3IHCHEHHS O€3MEeYHOi ISIIbHOCTI; PO3BUHYTH
30aTHICTh MPOAEMOHCTPYBAaTH pPE3YJIbTaTH EKCIIEPUMEHTAIBHUX JIOCIIIKEHb BIACTUBOCTEH
¢dhi3ugHOl cuctemu, PiI3UYHUX SIBUII 1 TIPOIIECIB.

Pe3yabTaTn HAaBYaHHA:

3Hamu: KOHCTPYKILIi, IPUHLUUIIN POOOTH Jia3epiB 1 Ja3epHUX CUCTEM, SIKI BUKOPHCTOBYIOTHCS Ta
PO3pOOIISAIOTECS Y JIa3epHUX TEXHOJIOTIAX, Ta PO3YMITH CydacHy (pi3UKy Ha piBHI, JOCTaTHbOMY JJIs
PO3B’sI3aHHS CKJIQJHMX CHeliali30BaHuX 3a/1a4 1 MPaKTUYHUX MPoOIeM MPUKIaIHOT (PI3UKH, OCHOBH
3araJibHOi Ta MPUKJIAIHOT €KOJIOT11, IPUHIIUIHI 3aXUCTY 1 OXOPOHH MPUPOIM BiJl IIKIUIUBOTO BIUIUBY
Ipy BUPOOHUITBI HaHOMAaTepialiB, OCHOBM poOOTH 3 3aco0amMH 1HIAMBIAYaJbHOTO 3aXHUCTY,
MOXEKHOI OE3MEeKH Ta OXOPOHU Tparli;

émimu: BIIIIYKOBYBaTH HEOOXIJHY HAayKOBO-TEXHIYHY 1H(OpMalil0 B HayKOBill JiTepaTypi,
€JIEKTPOHHUX 0a3ax, IHIIMX JDKepesax, OIIHIOBATH HAIIMHICTh Ta peNeBaHTHICTh iHQopMmarlii,
Kkiacu(iKyBaTH, aHali3yBaTH Ta IHTEPHpPETYBaTH HAYKOBO-TE€XHIYHY I1H(OpMalilo B Tranysi
NPUKIAAHOT (PI3UKH, MPE3CHTYBATH PE3yJAbTaTH JOCIIPKEHb 1 pPo3po00oK (axiBIsaM 1 HedaxiBLsM,
apryMeHTYBaTH BJIACHY MO3UIIII0, TUIAHYBaTH 1 BUKOHYBATH EKCIIEPUMEHTAJIbHI JOCIHIIKEHHS 3a
JIOTIOMOTOI0 IHCTPYMEHTANIBHUX 3ac00iB (BUMIpPIOBaTbHUX MPHUIAIIB);

30amen: NEMOHCTPYBaTH J1aDOpaTOpHI Ta TEXHIYHI HABWYKH, OIIHIOBATH TOXWUOKU IPOBEICHHS
JOCTIKeHb, POOMTH BHMCHOBKH, HAaJaITyBaTH mpodeciiiHe mazepHe o0iaJHAHHA, BUKOHATH
EKCTIEPIMEHTH Ta IHTePIPETYBATH PE3yJIbTaTH Ja00paTOPHUX JOCHTIKECHB;

807100imuy  HAGUYKAMU: PO3PAXOBYBaTH MapaMeTpu Ja3epiB Ta XapaKTEPUCTHK J1a3epHOro
BUIIPOMIHIOBAHHSI, IUJIaHYBaTH ¥ OpraHi3oByBaTU pe3ylbTaTUBHY MNpPOQECiiiHy isIIbHICTh
1HMBIYaIbHO 1 K YWIEH KOMaHIH IIPHU PO3poOIIi Ta peasizalii HayKOBHX 1 MPUKIIQAHUX ITPOEKTIB.
KomnieTeHTHOCTI Ta mporpamMHi pe3yJibTaTH HABYAHHS:

IK 31aTHICTh pPO3B’S3yBaTH CKJIAJHI CHeLiali3oBaHl 3agadli Ta MPaKTH4YHI MpoOIeMu
npuKiIagHoi (i3uKM Ta HaHOMaTepialiB, IO Iepeadadae 3acTOCYBaHHS TEOpid Ta
MeToNiB (Di3WKHM, MATEeMAaTHKU Ta 1HXKEHepli W XapaKTepU3yEThCS KOMILUIEKCHICTIO Ta
HEBU3HAYECHICTIO YMOB.

3K 2 3HaHHS Ta PO3yMiHHS IPEIMETHOI 00JIacTi Ta po3yMiHHS npodeciiHOl AisITBHOCTI.

3K 10 Hasuuku 3aiicHeHHs O€3M€YHO] iSJIBHOCTI.

DK 2 3natHICTh OpaTH ydacTh y IUIaHYBaHHI 1 BUKOHAaHHI €KCIIEPHUMEHTIB Ta J1abOpaTOpHHUX
JOCII/PKEHb BJIACTUBOCTEH (PI3MYHUX CUCTEM, (I3UYHUX SBUII 1 IPOIECIB, 0OpOOIeHH]
1 Ipe3eHTarlii iXHiX pe3yJbTaTiB.

DK 5 31aTHICTh A0 TMOCTIMHOTO PO3BUTKY KOMIIETEHTHOCTEH y cdepi MpuKiIagHoi (i3UKH,
1HKeHepll Ta KOMII FOTEPHUX TEXHOJIOT1H.

K11 30aTHICT ~ NPOJEMOHCTPYBATH  PE3YJbTaTH  €KCIEPUMEHTAIbHUX  JIOCHIKEHb
BJIACTUBOCTEH (i3MUHOI cUCTeMH, (Bi3UYHUX SBHI 1 TPOIECIB.

ITPH 1 3HaTH 1 po3yMiTH cydacHy (i3WKy Ha piBHI, JOCTATHBOMY ISl PO3B’sA3aHHS CKJIATHUX
Creliaji30BaHMX 3a/1a4 1 MPAKTHYHUX TPOOJIeM MPUKIATHOT (Qi3UKH.




I1PH 4 3HaTH OCHOBM 3arajibHOi Ta NPHUKIATHOI EKOJOTii, MPUHIMIM 33aXHCTy 1 OXOPOHHU
IPUPOIM BiA HIKIUIMBOTO BIUIMBY IpPHU BUPOOHHULTBI HaHOMaTepiajiB. 3HaTH OCHOBU
po6oTH 3 3ac00aMU 1HIUBITyaIbHOTO 3aXKCTY, TOKEKHOI OE3MEKH Ta OXOPOHH IPaIli.

I1PH 7 BigmykoByBaTH HEOOXiZHY HAayKOBO-TE€XHIYHY iH(OpMaLil0 B HayKOBil JiTeparypi,
CJeKTPOHHUX 0a3ax, IHIIUX JDKEpeNiax, OIIHIOBAaTH HAJIMHICTh Ta PEJEBaHTHICTH
iHdOopMmartii.

I1PH 8 KnacudikyBaru, anamizyBaTH Ta iHTEpPHpETyBaTH HAayKOBO-TEXHIUHY iH(popMaliio B

rajiy3i NpuKIaIHO1 PI3UKHU.

I[IPH 15 | demoHcTpyBaTu j1abopaTopHi Ta TEXHIYHI HAaBUYKH, BMITH IJIAaHYBaTH 1 BUKOHYBAaTH

eKCIIEPUMEHTAIbHI  JOCTIUKEHHS 32  JONOMOTIOI  IHCTPYMEHTAJbHUX  3aco0iB
(BUMIpIOBAJIbHUX MPHJIAJIB), OLIHIOBAaTH MOXMOKH MPOBEICHHS JOCIHIKEHb, pOOUTH
BHUCHOBKH.

Heo0xigni mepeaqymoBu: ycIilllHE ONaHyBaHHS HABYaJbHOI JAMUCHUIUIIHAMM BUINA MaTeMaTuKa,
(hi3uka, eJIeMEHTH KBAaHTOBOI MEXaHIKH, TPUKJIaJHA ONTHKA Ta TEXHOJIOT1] CBITJIO AU3alHY .

Buau HaBYaJbLHMX 3aHATH: JIEKIis, Ja00paTopHe, KOHCYNIbTAIIis.

MeToau HABYAHHSA: CJIOBECHUM, MTOSICHIOBAJIBHO-IEMOHCTPAIIIHUH, 10 CIT1THUIIBKHIA.

MeTtoan KOHTPOJIIO: yCHUI (yCHE ONMUTYBAaHHS), MUCHbMOBUU (iHIWBIMyallbHI 3aBIaHHS, 3ajadi,
3BITH 10 JJAOOPAaTOPHUX POOOTAX), TECTOBHH, TAOOPATOPHUH.

®opMu NiACYMKOBOro KOHTPOJIIO: eKk3aMeH (cemecTpu 7,8).

3acobu MiarHOCTHKH yCemimHocCTi HABYAHHA: IHIUBITyaTbH1 3aBIaHHA IUIA
PO3paxyHKOBO-TpapiyHUX pOOIT, MEpetiK MUTaHb I MOIYIBHOTO, MiJICyMKOBOIO KOHTPOJIIO Ta
3aXHUCTy Ja0OpaToOpHUX POOIT, KOMIJIEKTH TECTOBUX 3aBJaHb IS 3aXHCTY JIAOOPATOPHUX POOIT, 110
MOJIYJIBHOTO Ta ITiICyMKOBOTO KOHTPOIIIO.

MogBa HaBYaHHS: YKpaiHChKA

3. IPOI'PAMA JUCHUIIJITHHU

TeMaTHYHHH IJIAaH HABYAJLHOI JUCIUILIIHHA

KinbkicTh TOANH 3a
No Hasga Temu dbopmamu  3100yTTA BHUIIOL
TeM | JIeKIfi, MpakTHYHOro, JabOPaTOPHOrO, CEMiHAPCHKOTO, | OCBITH:
u 1H/IMBIya bHOTO 3aHATTS . 3a04Ha,
JMCTaHIlHA

3micToBmii Moayab 1. OcHOBY Ja3epHUX TEXHOIOTIH

Tema: Ilonsarts opbiTaeii. 16
Jlekuia 1. OpGitans Ta 1 ¢opmu. IlpuHiun
HeBu3HaueHOCTI [eizenbepra. ®opmu opoditam. KinbkicTh
€JIEKTPOHIB Ha opOitani. MarHiTHe KBaHTOBE YHCIIO
m.CHiH eJeKTpoHa

JlabopaTopHa pobora 1. Buznauenns
MIPOCTOPOBO-EHEPIrETUUHUX MapaMeTpiB 1 XapakTepuCTHK | 4
JIA3€PHOTO0 BUIIPOMIHIOBAHHS

Camocriiina po6ora Po3paxyHOK KiTBKOCTI €JIEKTPOHIB Ha
op0OiTi Ta hopmu opoOIT

10

Tema JlroMiHICLIEHITIA. 14
Jlexkuis 2. [Tousrra momigHiciieHil. Buay mroMideceHIi.

. .. 2
[NosicHeHHs (hi3UYHOI CYTi SIBUIIIA.
2 JladopaTtopHa podorta 2. BuBueHHs sBHIIA JTIOMiHECIIEHCIT 4
Ta nepesipka npasuia CTokca
Camocriiina po6ora JlroMiHICIIEHTHI Marepianid Ta ix 13

3aCTOCYBaHHL..

3 Tema: CIOHTaHHE Ta BUMYIIICHE BUIIPOMIHIOBAHHS. 14




Jlekuisn 3. Mertogu pocsrTHEHHS 1HBEpCii CYKyHHOCTI.
PizHung MDK CIIOHTAaHHUM Ta BUMYIIEHUM

BunpominioBaHHsAM. Koedinientn EiHmTeiina mia pizHux | 2
BHIB BUNpoMiHiOBaHHS. CIiBBITHOIICHHS KOEQIIi€HTIB
EitHireitna

JladoparopHa podora 3. JlocmimkeHHsS e(QEeKTHBHOCTI
BBEJICHHS JIa3€PHOTO BUIIPOMIHIOBAaHHS B ONTHYHE | 4
BOJIOKHO.

CamocrTiiina po6ora. 3BiT /10 1a00paTOPHOI POOOTH 8
Tema: OcHOBHI BIaCTUBOCTI JIa3epHOTO BUNPOMiHIOBaHHs. | 16
Jleknisi 4. KorepeHTHICTh J1a3€pHOTO BUIPOMIHIOBAHHS Ta

il  BUKOpUCTaHHA.  MOHOXPOMATHYHICTh  Ja3epHOTO )
BUNPOMIHIOBaHHS.  |HTEHCHBHICTh,  MOTYXXHIMTh  Ta

4 nynbcaitis. [lomspu3aliisi CBITIOBUX XBHIIb B JIa3epax
JladoparopHa podota 4. Bu3HaueHHS TOBXHHH CBITJIOBO1 4
XBUJII TeJIii-HEOHOBOTO JIa3epa.

Camocriiina po6ora IliaroroBka 3BiTy 10 1aboparopHOl 10
pOOOTH..

Tema: OcHOBH reHepaliii Ja3epHOro BUIPOMIHIOBAHHS. 14
Jlekniss 5. TexHosoriuni sazepu: OyaoBa Ta MPUHIUII
po6otu. OCHOBHI MapaMeTpH Ta PEKUMHU POOOTH Jla3epiB. )
Knacudikamist nazepiB. TBepaoTuUIbHI, piAKi Ta Ta30Bi

5 J1a3epy. BiacTHBOCTI J1a3€pHOr0 BUIPOMIHIOBAHHS
JladopatopHa po0ora 5 BuBUEHHS KOTEPEHTHOCTI Ta 4
iHTepdepeHIlii Jla3epHOro BUPOMIHIOBAHHSI
Camocriiina po6ora IliaroroBka 3BiTy 110 J1abOpaTopHOl 2
pOoOOTH..

Tema: JlazepHa o6poOka. 16
Jlekuiss 6. IlopiBHSHHS 3 TpaaWLIHHUMU METOIAAMH.
[Ipouiecu B3aeMomii Jla3epHOTO  BUMPOMIHIOBAaHHS 3 )
00pOoOTIOBaHMM MaTepiaioM Ta OCHOBHI BHJM JIa3epHOL
00poOKH.

6 JladoparopHa poGora 6. JlaGoparopna poGota 6.
BumMiproBanHa JiamMeTpa TOHKOTO BOJIOKHAa abo Jpoty | 2
METOAOM JubpaKIii
JlabopaTopHa po6ora 7. BuMiproBaHHS TOBIIMHHA TOHKOI 4
MPO30POoI IIIBKM 33 JOIOMOTOI0 iHTEphEpEHIT
Camocriiina podora OOpoONMOBaHICTE  MarepialiB 10
JIa3ePHUM _BHUIIPOMiIHIOBAHHSIM

Pazom 3a cemecTp 90

3micToBHiT MoayJab 2. JIazepHi TexHoJI0ril B AM3aiini
Tema: 7 [loTyxHi nazepu 14
Jlekuisn 7. IlpoGnema CTBOpPEHHS TOTY>KHUX JIa3epiB. )
bararokackanni Ta baratokanajabHi CHCTEMH.

7 JladoparopHa pobora 8 JlocmimkenHs 3akoHy Mamtoca
JUIS Ta3€PHOTO BUIIPOMIHIOBAHHS. . 4
Camocriiina po6ora HoBa TeHmeHmis y jasepax Ta ii ]
MOJKJIMBOCTI... .

8 Tema: TexHoIOrIs 1a3¢pHOr0 MapKyBaHHS MaTepialliB. 20




Jlekuis 8. 3aranbHa XapaKkTepUCTHKA MPOLECIB JIa3ePHOTO
MapKyBaHHS. JlazepHe KOJIbOPOBE MapKyBaHHS.
MapkyBaHHs TOJIIMEDPIB.

JladoparopHa podora 9 . Jlocnimkenns ssuma Papanes y
MarHiTOOIITHIII.

JlaboparopHa podora 10. JIazepHe CTBOPEHHS TEKCTYp HA
nmoBepxHi Marepianie/ abo B3zaemomis rOMiHOQOPHOTO
MOKPUTTSA 3 yABTPa(]10JIE€TOBUMH JKEPEIaMHU.

Jlaboparopua pobora

Camocriiina po6ora IliarotoBka 3BiTiB 10 1a00paTOPHUM
poboTam

10

Tema: JlazepHa aAWTHBHA TEXHOJOTiS  (Ja3epHHIA
3D-npyk).

18

Jlekuis 10. OchHoBu nazepHoro 3D-gpyky. Etanum
CTBOpPEHHS 3a aJUTHBHOIO TEXHOIOTi€r0. Marepianu amns
nazepHoro 3D-npyky. IlepeBarm Ta HETONIKH JIa3ePHOTO
3D- Apyky.

JladopatopHa po6ora 12. Jlociimkenas texuonorii 3D -
APYKY

Camocriiina pob6ora JlocnimkeHHs pi3HUX MeTodiB 3 D-
Apy

10

Tema: CyuacHi TeHJEHIII 3acTOCyBaHHS JIOMIHOGOPY B
nn3aiigl 00 €KTIB.

16

Jlekmiss 11. CTBOpeHHsI J1OIAaTKOBOTO OCBITJIICHHS 3a
nonoMoroto JomiHodopy. JltomiHOpOp Y TEKCTHIIBHUX
Marepianax. besrneka BHUKOpUCTaHHS JIOMiHOQOpPY B
au3aiiHl. MOXIIMBOCTI  3aCTOCYBaHHS JIIOMiHO(OpPHUX
MIOKPUTIB JIJI1 CTBOPEHHS O€3MEKH Ha JOPOoax.

JladopatopHa podorta 10. JlazepHe CTBOpEHHS TEKCTYp HA
MmoBepxHi MarepiamiB/ abo Bzaemopis mromMiHOGOPHOTO
MMOKPUTTS 3 YIETPadioaeTOBUMU HKEPEIaAMHU.

CamocrTiiina poOora. [locmiaiu 10  3aCTOCYBaHHIO
JIOMIHO(OPIB.

CamocTiiina po6oTra BukoHaHHS TBOpYHX 3aBIaHb

11

Tema 11. Tonorpadis, MeTonu il OTpUMaHHS Ta
rosiorpadiyHi TEXHOJIOTII B AW3aiiH]..

22

Jlexknisi 12. Ilonsttst ronorpadii. IlpuHnmmm po3poOku
TOJIOTPAaMHUX JAUCIUICiB. Buau romorpaMHUX TEXHOJOTIH.
BukopuctaHHs rojiorpaM y NOBCSIKICHHOMY KHUTTI.

Jladoparopua poOora 11. [loenHaHHs ONTOBOJOKHA Ta
JIa3€pPHOTO BUTIPOMIHIOBAaHHSI JUUIsl CTBOPEHHSI JIOTOTHITIB

JlabopatopHa pob6ota 12. Po3pobOka B1acHOi yCTaHOBKH Ha
OCHOBI JIA3€PHOT0 AMMPOMIHIOBaHHS

Camocriiina  po6ora  Tomorpadiuamii  KiHOTEaTp.
3-BumipHa uudpoBa BipTyajgbHa peaynbHICTh. CHcTeMHU
aBToMaru3amii BupoOHuTBa. Jlazepue mioy. Icropis Ta
NOPUHIMUN Aii JazepHoro moy. MailOyTHe Ja3epHOro IOY.
3d mapping Ta ImporpaMu JJis HbOro.

18

Pa3om 3a cemecTp

90

Pasom 3a clbcwbgksyj.

180




4 Po3noain 0aJiB, IKi OTPUMYIOTH CTYICHTH
Po3noain 6aais, siki oTpUMYIOTH 3100yBa4vi BUIIOI OCBITH

Cemectp 7
IToTo4He OlIHIOBAaHHS Ta CaMOCTiitHa poOoTa MK Ex3amen
T1 T2 T3 I3 IIK T4 T5 T6 | (recrosuii) Cyma
[IpesenTaris
10 10 10 10 10 10 10 10 10 10 100
Cemectp 8
[loTouHe olIIHIOBaHHS Ta caMOCTIiiHa poOoTa MK Ex3amen
T7 T8 T9 T10 T11 (TecToBuii) Cyma
10 20 10 20 20 10 10 100
Po3noagia 6aaiB 3 gucuumiiHm
Cemectp 7
Buau pooit, mo oninowThes B 6agax | T1 T2 T3 T4 | TS | T6 | Ycnoro
BuxoHaHHs 1 3aX¥CT J1a0OpaTOpHUX POOIT 10 10 10 10 10 10 60
InauBigyanpHi 3aBHaHHs (Ipe3eHTarii) 10 10 20
Iorounuii kouTpons (TecTouit) (I11K) 10 - 10
MoyibHHI KOHTPOJIb (TECTOBHH) - 10 10
Bceboro 3 UCHUILIiHA 100
Po3noaina 6aaiB 3 aucuumIinm
Cemectp 8
Buau poo6iT, mo oniHOKTHCA B 6ajax T7 T8 | T9 | T10 | T11 Ycworo
BukoHaHHS 1 3aX¥CT J1a0OpaTOPHUX POOIT - 20 - 20 20 60
O1iHIOBaHHS IPAKTHYHAX POOIT 10 - 10 - - 20
MoynbHUI KOHTPOIIL (TECTOBUI) - 10 10
Ex3amen 10 10
Bceboro 3 nucHUILIiHU 100

Kpurepii ouinioBaHHA J1a00paTopHUX PoOiT

MakcumanbHa KUIBKICTH OalliB 3a KOXKHY J1a00opaTtopHy poOOTYy MEpeBOAMTHCS BiAMOBIIHO 0
KUTBKOCTI JIabopaTopHUX POOIT B AaHik Temi. Hampukian, skmo tema 2 BKIodae 2 jgaboparopHi
pobotH, TO MakcMMajdbHHHM Oan 3a KoxkHY Oyme mo 5 OamiB. Kputepii OIiHIOBaHHS KOXKHOT
nabopaTopHOi poOOTH HaBeEHI B TaOIHIII.

Orinka (%) KpuTepii o1iHIOBaHHSI BUKOHAHHSA Ta 3aXHUCTY JIAOOpaTopHUX poOIT

90-100 OLIIHIOETBCS JaboparopHa poOora 3700yBauya BUIINOI OCBITH, SIKIIO BiH
BHUKOHAB B MOBHOMY 00cs31 Bcl HEOOX1THI BUMIPIOBaHHS Ta PO3paxyHKU
Ta 3MITr NPaBUJIBHO IHTEPIPETYBaTH OTPUMAHI pe3yjibTaTh Ta 3pOOUTH
BUCHOBKHU. [lig wac 3axucty nabopaTopHUX pOOIT IEMOHCTPYE MOBHE
BOJIOZIHHA  HaBYAJbHUM  MaTepiaJioM,  BUIBHO  KOPUCTYETHCS

CHEIaJIbHOI0 TEPMIHOJIOTIEI0, BMIE apryMEHTYBaTU KOXKHY BiAIMOBIIb.




[[IBunko aHamizye Ta 3HAXOAWUTH BIJIOBIJI HA HECTAHJAPTHI IMUTAHHS,
HE JIONYCKAOYH TPU I[bOMY TTOMHIIOK.

75-89

OIIHIOEThCA JaboparopHa poboTa 3700yBava BHUINOI OCBITH, SKIO BiH
BHKOHAB BCl HEOOXiJHI BHUMipIOBaHHsI, IPABMJIHBHO TIOpaxyBaB MOTPiOHI
BEJIMYMHU Ta TIOXUOKH, 3MIT TIOSICHUTH OTPUMaHI PEe3yJIBTaTH Ta 3pOOUTH
BUCHOBKH. [lig wac 3axucty nabopaTopHUX pOOIT JTEMOHCTPYE IOBHE
BOJIOZIHHS HaBYaJbHUM MaTepialioM, KOPUCTYETbCS TEPMIHOJIOTIENO,
PO3KpHUBAE OCHOBHHMI 3MICT MPOIECIB Ta SBUII. AJle TIPU BUCBITICHHI
NeSKUX TUTaHb HE BHUCTada€ JIOCTATHHOI TIMOWHU Ta apryMeHTaIlii,
JOTYCKAIOThCS HE3HayHl MOMWIKH TPH BIAMNOBIAAX Ha TOCTaBIEH]
MUTaHHS.

61-74

OLIIHIOEThCA JaboparopHa poboTa 3400yBaua BUIIOI OCBITH, SIKIIO BiH
BUKOHAB BCi HEOOXi/IHI BUMIpIOBaHHSA, MPAaBUJIBHO MOpaxyBaB MOTPiOHI
BEJIMYMHHU Ta MIOXUOKH, 3MIT MMOSCHUTH OTPUMaHI Pe3yJbTaTH Ta 3pOOUTH
BUCHOBKH. [lin dWac 3axucty 1abopaTopHUX pOOIT BHUCBITIIOE JIUIIIC
OCHOBHHIA 3MICT MPOIIECIB Ta SBHII, IEMOHCTPYE €JICMEHTApHI 3HAHHS
OKpEeMHX TIOJIOKEHb, IMPOTE HE 3JaTHUW IIBHJIKO OPIEHTYBATUCS B
CHelialbHIi TepMIHOMOTII, JOMYyCKa€e ICTOTHI HETOYHOCTI Ta MOMUJIKH
IIPH BIATOBIISAX HA MOCTABJICHI MUTAHHS, BOJIOMIE JIUIIIEC 00O0B’SI3KOBUM
MiHIMyMOM (13UYHUX 3HAHb.

50-60

OIHIOEThCA JlabopaTopHa poOoTa 3700yBada BUIOI OCBITH, SKIIO BiH
BUKOHAB BCi HEOOXi/HI BUMIpIOBaHHA, IPABUIBHO MOpaxyBaB MOTPiOHI
BEIIMYMHU Ta TIOXMOKH, aje HE 3MITr IHTEpNpeTyBaTH  pe3yiIbTaTu
po3paxyHkiB. [Ipu 3axucTi TEOpPEeTHYHOro Marepialy AEMOHCTPYE
JIOCUTH TIOBEPXHEBl 3HAHHS, HE MOXE CBOE€YACHO 3HAWTH BIAMOBIAL HA
MOCTaBJICHE TUTaHHS, HE BOJIOJII€ TEPMIHOJIOTIEIO.

1-49

OIIHIOEThCA JlabopaTopHa poOoTa 3700yBada BUIOI OCBITH, SKIIO BiH
BUKOHAB JIaOOpaTOpHI BUMIPIOBAaHHS, ajieé HE 3MIr IpaBHIBHO
MOpaxyBaTl pe3yJIbTaTH Ta MOXHUOKW BUMIPIOBaHb, HE HAJIaB MPaBUIIbHI
BIJIMOBiII Ha KOHTPOJbHI TMHUTaHHS, OTXKE BOJOAIE HaBUAJIHLHUM
MarepiajJoM He y JOCTaTHbOMY 00csi3i, a juiie (parMeHTapHo, a B
OKpEMHX BHUIAJIKaX — HE pO3yMi€ MaTepialy MOTOYHOI TEMH.

OuinroBanss 13 3aiticHroeThes 3a 10-0aIBHOIO HMIKAIOKO.

bamn

Kpurepii oriHtoBaHHS TpW BUKOHAHHI MMpE3eHTAITi i

9-10

OIIHIOETBCS poboTa 3m00yBaya BUINOI OCBITH, SKIOI0O BOHA MICTHTH
OpUTIHANBHI JOCHIAHUIIBKI MaTepiald 3 aBTOPCHKHM BHECKOM; 3BIT
HAIMCaHWK 3TiTHO BUMOTaM; ijess poOOTH BIIIOBIJae MOCTABIICHINA 3amadi,




apryMEHTOBAHO 1 MOBHO BUKOHAHO BCi 3aBJaHHS, IPOJEMOHCTPOBAHO IMHOOKI,
y3arajJbHEHI 3HaHHS 1 PO3YMIHHS BUBUCHOTO MaTepiay.

7-8 OIIHIOETBCS poOOTa 3M00yBada BHIIOI OCBITH, SIKIIO T€Ma PO3KPHUTA ITOBHO;
171es] MPOEKTA € OPHUTIHAIBHOIO, A€ YaCTKOBO BUKOPHUCTAHI BiJJOMI TEXHOJIOTI,
apryMEHTOBAHO BCi pe3yJIbTaTd, NMPOJEMOHCTPOBAHO y3arajlbHEHI 3HaHHS i
PO3yMiHHSI BUBYECHOTO MaTepiaiy.

4-6 OLIIHIOETbCS poOoTa 3700yBaua BHIIOI OCBITH, SIKIIO TeMa pPO3KpUTa
HEJOCTaTHBO TOBHO; OPHUTiHAJIBHICTH MPOEKTY € JIMIIE YacTKOBOIO, B 3BiTi
NPUITYIIEHO HE3HAYHY KUIBKICTb TIOMWJIOK; HEJOCTaTHbO IOCIiOBHO
BUKOHAHO 3aBJaHHs, IPOAEMOHCTPOBAHO 3HAHHS 1 PO3YMIHHS BHBYEHOTO
Marepiaiy.

1-3 OuiHtoeTscst pobora 3100yBaua BHUILOI OCBITH, SIKIIO TeMa PpPO3KPHUTA
YacTKOBO; 3BIT MICTUTh 3HAuHy KUIbKICTh MOMMUJIOK; aBTOPCHKUI BHECOK
ckinagae Menmie 10%; HeTOCTaTHHO MOCIHIJOBHO 1 3 HETOYHOCTSMHU BUKOHAHO
3aBIaHHA, MPOJAEMOHCTPOBAHO HEIOCTATHI 3HAHHS 1 3aCBOEHHS BHUBYEHOTO
Mmarepiaiy.

0 OIIIHIOETHCA POOOTa 3100yBava BHINOI OCBITH, SKIIIO BIH HE BUKOHAB 3aBIaHHS
pobotu.

Kpurepii oniHIOBaHHSA MOXYJIbHOI0 KOHTPOJIIO

OmuiHIOBaHHS MOMAYJIBHOTO KOHTPOJIO 3IIHCHIOETHCA 3a 10-0albHOIO IIKANOK Y BUINIAMI TECTy Y
MonynsHomy cepenoBuini ocBitHboro mpomecy KHYTIH (MCOIT KHYT/). KinekicTs OamiB 3a
KOXKHY TPaBHJIbHY BIAMOBiAb 3aJICKUTh B CKJIAJHOCTI MUTAHb 1 BKA3y€ThCS NMPH MPOXOIKEHHI
TeCTy

KpuTepii oniHIOBaHHS eK3aMeHY

Ex3amen Bxirouae B ceOe TEOpETUYHI NMUTAHHS Ta PO3paxyHKOBI 3aj1advi: 5 muTaHp 1o 2 6anu 3a
kokHe. MiHIMapHa OIlIHKA HA €K3aMEHI He MOXe OyTH MEHIIOO 3a 6 OaiB.

BingnmoBigHicTh IIKAJ OIIHOK SKOCTIi 3aCBOCHHA HABYAJBLHOI0 MaTepiaay

O11iHKa 3a HAIlOHAJIBHOO Omiuka B | Ormigka 3a INosicuenHs
Koo 11 ek3ameny, KI1, Oamax IKAJIOI0
KP /3amiky ECTS
Bigminno/ 90-100 A BinminHoO
3apaxoBaHO (BiAMIHHE BUKOHAHHS JIULIE 3
HE3HAYHOIO KUTBKICTIO TIOMUIIOK)
Hoope/ 82-89 B Hdyxe noope
3apaxoBaHO (BUIIIE CEPETHBOTO PIBHS 3 KIIbKOMA
TOMUJIKAMM )
74-81 C [o0pe
(B 3araJibHOMY BipHE BUKOHAHHS
3 MIEBHOIO KUJTBKICTIO CYyTTEBHUX
IIOMHUJIOK)




3anoBiibHO/
3apaxoBaHO

64-73

3a10BiJIbHO
(HemoraHo, aJie 31 3HaYHOIO KIJTbKICTIO
HENOIIKIB)

60-63

JlocTaTHBO
(BUKOHAHHS BIJIMIOBIIA€ MiHIMAJILHUM
KPUTEDPISIM)

He3agosBiibHo/
He 3apaxoBaHO

35-59

FX

He3zanoBinbHo
(3 MOXKJTUBICTEO TIOBTOPHOTO CKJIaJIaHHS )

0-34

He3anoBinbHo
(3 000B’I3KOBUM TTOBTOPHUM
BHUBYCHHSIM JTUCITUTLTIHN)




5. Hoaituka Kypcy:
5.1. BigBimyBaHHS 3aHATH € 000B’I3KOBHM, SIK BaYKJIMBA CKJIAJ0Ba OCBITHHOTO MPOIIECY.
5.2. Tponymieni 3aHATTS (3 MOBWKHUX MNpUUMH / 0O€3 MOBaXHUX NPUYMH) MAIOTh OyTH
BIIMpalibOBaHUMH B TI03aayITMTOPHUMN Yac.
5.3. 3a KOXHY BUKOHAaHY KOHTPOJIbHY, IHIUBIAyalbHYy poOOTY, TOTOUYHHUH (TEOPETUUHUI) KOHTPOJIb,
TECT 1 aKTUBHICTh Ha 3aHITTI OTPUMYETHCS KUIBKICTh OajiB, BIAMOBIIHO A0 TAaOMHII PO3MOALTY
OaniB. [[71s oTpuMaHHS TO3UTHBHOI OIIIHKKM HEOOXIHO OTpUMaTH He MeHIie 60 BiICOTKIB Bif
MaKCHUMaJIbHOI KUTBKOCT1 0aiiB JijIsl KOXKHOTO BUIY POOIT.
5.4. CriucyBaHHS Tij yac KOHTPOJILHUX POOIT, 1HMBIAyaJbHUX 3aBJaHb Ta €K3aMEHIB 3a00pOHEHO
(B T. 4. 13 BUKOPHUCTAHHSIM MOOITEHUX MPUCTPOIB).
5.5. MoOinbHI NPHUCTPOi JA03BOJIIETHCS BUKOPUCTOBYBATH JIMIIE MiJ Yac BUKOHAHHS PO3PaxXyHKIB
MPAKTUYHUX 3aBJaHb.
5.6. Ilpu BusiBIIeHH] MariaTy poOoTa HE OLIIHIOEThCS, & BAKOHYETHCS IOBTOPHO 31 3MiHOIO 3aBJaHb.
5.7. VYci 3aBnaHHs, nepeadoadeHi mporpaMoro, MaroTh OyTH BUKOHAHUMU Y BCTaHOBJIEHHH TepMiH. B
pa3i HECBOEYAaCHOIO BHUKOHAHHS poOOTHM 0e3 MOBAKHUX NPUYMH, Oanu OyqyTh MOHMKEHHUMH
MPOIMOPLINHO Yacy 3ari3HEHHS.
5.8. IlepeHecenHs TepMiHy 37a4i poOOTH/Iepe3aada 3 HOBAXHUX MPUUUH (JTIKapHAHUH, akajeMidHa
MOOUIBHICTB TOIIO) HE BILTUBATUME Ha OLIIHKY.
5.9. He3anoBuJIbHI OLIIHKHM, OTPUMaHi CTYJIEHTOM IIPOTATOM CEMECTPY MatOTh OyTH MepeCcKIaJeHUMU
3a TIDKICHB JI0 CKJIaJJaHHS ITiICYMKOBOTO KOHTPOJIIO.
5.10. CrymeHT Mae MOXJIUBICTb 3apaxyBaTH OIHKY IIiJICYMKOBOIO KOHTPOJIO 1 HE CKJIaJaTH
€K3aMeH a0o MIJBUIIMTHU M1JCYMKOB1 0ajy 3a CEMECTp Ha €K3aMeEHI.
5.11. 3a HaykoBy poOOTY Ta y4acTh B OJIIMITIa1aX CTYIEHTH OTPUMYIOTh J10JJaTKOB1 OaJiu.
5.12. JlonyckaeTbcsi BU3HAHHS PE3y/IbTaTiB HaBUaHHS, OTPUMAHUX Y He(opMasbHIi OCBITI.
5.15. O00B’SI3KOBUM € JJOTPUMaAHHS aKaJeMiuyHOi JOOPOYECHOCTI CTY/IE€HTaMH, a CaMe:
- CcaMOCTIliHE BHMKOHaHHS BCIX BMJIB pOOIT, 3aBaHb, (OPM KOHTPOIIO, NepeadadyeHux poOovoro
MpOrpamoro HaByasibHOT qucuuIutiHu «IlepenoBi na3epHi TEXHOIOTIIY;
- TOCWIaHHS Ha Jpkepena iHpopMmanii y pa3l BUKOPUCTaHHS 171ed, po3poOOK, TBEPKEHb,
BIJIOMOCTEH;
- JOTpUMAaHHS HOPM 3aKOHO/IABCTBA IIPO aBTOPCHKE MPABO 1 CyMIXKHI IIpaBa;
- HaJaHHA JOCTOBIPHOI iH(OpMaLii Ipo pe3ynbTaTd BJIACHOI HaBYAJIbHOI (HAyKOBOi) AISJILHOCTI,
BHKOPHCTaHI METOMKY JIOCITIDKEHb 1 Jkepena iHpopmarrii.
5.14. bynp-ski KOH(IIKTHI CUTyallii MK CTYIEHTOM Ta BUKJIaJa4eM (akajeMiuHa HeT0OpOUYECHICTS,
yHepeaKeHe CTaBJICHHS, CEKCyaJbHE JIOMAaraHHs, TOIIO) BUPILIYIOThCS Ha 3acilaHHI KOMIcli, sika
CKJIaJa€ThCs 3 BUKJIA/aua, 3aBilyBadya Kadeapu, MpeJCTaBHUKA CTYAEHTCHKOIO CaMOBpSAyBaHHS Ta
Kypatopa.

6 MeronuyHe 3a0e3ne4eHHs
3. IlepenoBi na3zepHi TexHOIOri MeTouuHI BKa3iBKH J10 1a00paTopHOi poOOTH ISl CTYAEHTIB BCiX
¢bopm naBuanns: / 1.B.OnetinikoBa, Bonox JI.B., Teciuk M.B., KHYTI, 2024,
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1. Jla3epHi T€XHOJOTIi: MPAKTUKYM MexaHikH [ EXeKTpoHHMI pecypc]; HaBdadIbHUN MOCIOHUK /
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124 c.
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3. . Sluenxo A. C. BukopucTaHHsl ONTOBOJIOKHA SIK CKJIaIOBOT 3arajlbHOTO 30BHIIITHBOTO
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https://ela.kpi.ua/bitstream/123456789/50393/1/Lazerni_tekhnolohii_Praktykum.pdf
https://jrnl.knutd.edu.ua/index.php/techeng/article/view/922

3aBinyBau Kadeapu

3aBiqyBau kadeapu

4. 913ikeBuu A. B. Po3poOka aBTOHOMHOT0 eHeproe()eKTUBHOIO KOMILJIEKCY OCBITIIEHHS
nimoxiaHoro nepexoxy/ A. B. JI3ikeBuu, M. C. IBanoBa, 1. B. OneiinikoBa // Texnomnorii Ta
IHKUHIpUHT. - 2022, - Ne 6 (11). - C. 9-19. DOI: 10.30857/2786-5371.2022.6.1

5. boowunpkwmii 4. B., Marsiimun IJI. Jlazepni Texnoorii. Yactura 1 HaByanpHMI TOCIOHUK.
JIpBiB : BumaBuuirso JIpBiBebKOI nomiTexHiky, 2015. 320 c.

6. Sanichiro Yoshida Fundamentals of Optical Waves and Lasers, Publisher Springer Cham,
2023, https://doi.org/10.1007/978-3-031-18188-7
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O. Jlanazapoga, O. I'. [lonoBa //ABianiiiHo-KOocMIYHa TeXHiKa 1 TexHonoris: CO. HayyH.
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cnerianbHOCTI «IIpuKkIagHa MexaHikay JeHHOI, 3209HOT Ta AUCTAHIINHOT (OpM HaBYaAHHS /
JI. I. ITynanse. — Xapkis: HTY «XIII», 2020. —109c.

12. Laser Material Processing William M. Steen, Jyotirmoy Mazumder, Steen, William
M., Mazumder, Jyotirmoy, Springer, London, September 2010, DOI
10.1007/978-1-84996-062-5
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13. OcHoBu nazepHoro 3D-npyky: BBeeHHS B aIUTUBHE BUPOOHUIITBO
https://addtive.com.ua/royal-resin/

14. 3acrocyBanns 3D-apyky B MeauuuHi: JIazepHa TeXHOIOTis B MEIMIINHI
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