gu HauioHanbHWIT TEXHIYHMIA yHiBEpcUTeT YKpaiHu J nTmT Kadenpa snazepuoi
«KUTBCbKMIM NOMTEXHIYHUA IHCTUTYT )V@n—. TeXHiKM Ta (izuKo-
ag /1 - Jla3epHa TeXHIKaTa

imeni ITOPA CIKOPCbKOIO» dizuko-TexHiuHi TexHonori TeXHIYHUX TeXHOJOTI

OnNTUYHI cucTemun nas3epHOro TeEXHONMOrYHOro o6nagHaHHA
Pob6oua nporpama HaBuYanbHOI gucumnniim (Cunabyc)

PexBi3uTH HABYAJBLHOI AMCIUILIIHA

PiBeHb BMLLOT OCBITU Jpyeuit (mazicmepcoxuii)

Fany3b 3HaHb 13 Mexaniuna inycenepisn

CneujianbHicTb 131 Ilpuknaona mexauika

OcBiTHA nporpama Inorcunipune 36aproeants, 1a3epHUX ma CHOPIOHEHUX MexHon02ii
Cratyc gucumnniium Buéipkosa

dopma HaBYaHHA Ouna (Oenna)

Pik niaroroBku, cemecrtp I Kypc, eéecnanuii cemecmp

O6car gucumnniHn 5,0 kpeoumise ECTS , 150 zooun, (nexuyii - 30 200., 1a6.pod. - 14 200.,

npakm.3an. - 16 200., CPC — 90200. )
CeMecTpOBUiA KOHTPOJIb, Exzamen, MKP
KOHTPOJIbHi 3axoau

Po3knag 3aHATb https://Rozklad.kpi.ua

MoBa BUKNaaaHHA Yxpainucoka

IHpopmaLin npo Jlekmop: Oouenm, kano. mex. Hayk Pomanenxko Bikmop Bacunvoeuu,

KepiBHMKa Kypcy / romvwv@gmail.com

BMKNajauiB Ilpakmuuni / Jlabopamopui: Oouenm, Kano. mex. Hayk Pomanenxo Bixmop
Bacunvoeuu, romvvw@gmail.com

Po3milieHHA Kypcy https://classroom.google.com/c/NJAXMTEYNTE2NDEO?cjc=g3phl5h

IIporpama HaB4YAJIbHOI TUCUHUILIIHA

1. Onuc HaBYAIBbHOI JUCIHHUILIIHH, il MeTa, IpeIMeT BUBYAHHS Ta Pe3yJIbTaTH HABYAHHS

Hauanbna aucuumina "OntuyHi cuctemu JITO" Ga3yeTbes Ha 3HAHHSAX, K1 CTYACHTH 3aCBOLTU
Py OTPUMAaHHI OCBITHBO-KBamiikariHoro piBHs OakanaBp 3 Hampsmy miaroroBku 131 Ilpuknagna
MEXaHiKa, a caMe, HapuCHOI IeoMeTpii, IH)KEHEpHOI Ta KOMI'IOTEpHOI rpadiku, MaTeMaTukH, (i3uKH,
TEXHOJIOT1i KOHCTPYKIINHUX MaTepialiB, MEXaHIKM MaTepialiB Ta KOHCTPYKIIiH, [eTaledl MalluH,
€JIEKTPOTEXHIKA Ta EJEKTPOHIKH, OCHOB HAYKOBHUX JOCIIDKEHb Ta TEXHIYHOI TBOPYOCTI, TEXHOJOTIi
MalmHoOy TyBaHHS, B3a€MO3aMIHHOCTI 1 CTaHJapTU3AIlil Ta TEXHIKA BUMIPIOBaHb, TEXHOJOTI JJa3epHOi
00po0OKu, (izuKku nazepiB, MOAETIOBAHHI Ta OMTUMI3allii 00’ €KTIB Ta CHCTEM, JTa3€PHOT0 TEXHOJIOTTYHOTO
oOyiafHaHHs Ta (I3UKU B3aEMOAIl KOHLIEHTPOBAaHMUX IOTOKIB 3 peuoBHHOI0. Jlucrumiaina "OnTuyHi
cucremu JITO" cknanae OCHOBY TEOPETHYHOI Ta MPAKTUYHOI MiArOTOBKM MalOYyTHIX (paxiBLiB y ramysi
ONTUYHUX CHUCTEM B3arali Ta JIa3epHUX TEXHOJOTTUHUX CHCTEM 30Kpema.

HaBuyanbHa AUCHMIIIIHA HaleXWUTb [0 Nepesniky AWUCLUUIUIIH LUKJIy NOpodeciiiHOi NigroToBKH
OCBITHBOI IpOrpaMu ApPYyroro piBHA BUIL0I OCBITH — MaricTpa 3 NpUKJIaJHOI MeXaHiKH.

IlpegMeTOM HaBYA/JIBHOI AMCUMIUIIHM € CUCTEMaTH30BaHe BUBYCHHS CTYJIEHTAMH TEOPETUYHHX
3HAaHb Yy Tay3l Ja3epHOi ONTHKH, 03HAHOMIICHHS 3 ICHYIOUMMHU Ha JaHWA MOMEHT CXEMaMH ONTUYHHX
CHCTEM JIa3€PHOT0 TEXHOJOTIYHOr0 YCTATKyBaHHS Ta MPHUA0aHHS KOHKPETHUX MPAKTUYHUX HABUYOK JIJIS
MIPOBEJICHHS CAMOCTIHHOTO MPOEKTYBAHHSI, PO3PaXyHKIB Ta KOHCTPYIOBAHHS ONTHUYHUX CUCTEM JIa3€pHOTO
TEXHOJOTTYHOTO ycTaTKyBaHHs. CTyIEHTH pO3TJSAal0Th 3arajibHi MOJIOKEHHS Ta SBUIA T€OMETPUUIHOI
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OIITUKH, €JICKTPOMArHIiTHOI Teopii CBiTIIa Ta KBAHTOBOI ONTHUKH, BUBYAIOTH 3aTajibHY CTPYKTYPY ONTUYHUX
CUCTEeM Ta TiJACHCTEM JIa3epPHOr0 TEXHOJOTIYHOTO OONaJHaHHS, ONTHYHI Marepiaiu, sKi
BHUKOPHUCTOBYIOTHCS B JIa3pHUX ONTUYHHUX CUCTEMAX, /Il BATOTOBIICHHS ONTHYHUX JeTajei 1, HAIPUKIHIII,
3HaHOMIISITHCS 13 KOHKPETHUMH CUCTEMaMU TEXHOJIOTTYHOTO 00JIaHAHHS.

[lo 3akiHUYEHHIO BHMBYEHHS JHCLUWIUIIHA CTYJEHTH IIOBMHHI OIIAHYBAaTH CHUCTEMOIO YMiHb
BUPIIIYBAaTH THUITOBI 3a/1a4i AISUTEHOCTI IMiJ1 Yac 311HCHEHHS IEBHUX BUPOOHMYMX (YHKIIN, SIKI HABOAATHCS
HIDKYE:

* MPOEKTYBATH Ja3epHi MIACHCTEMH ONTUYHHUX CHUCTEM JUIs 3a0e3Me4eHHs TPaHCIOPTyBaHHS,
NIEPETBOPEHHSI, KOHIEHTPYBAaHHS JIa3€pHOTO BUIPOMIHIOBAaHHS, CIIOCTEPEKEHHS, KOHTPOJO Ta
BHUMIPIOBaHHS HOT0 MapaMeTpiB 3a JOTIOMOr0I0 BU3HAYCHUX METOJIUK;

* POBOJIUTH CUHTE3 ONTHYHUX CHCTEM JIa3€PHUX TEXHOJIOTTUHUX KOMILIEKCIB;

* po3pobnsATH ab0 MOJEpHI3yBaTH MPHUCTPOi Ui KEPYBaHHS IapaMeTpaMH ITydKa Ja3epHOro
BUITPOMIHIOBAHHSI 33 MPUHIUIIAMU (i3UKH J1a3epiB Ta Ha 0a3i BiIOMHUX aHAJIOTIYHUX PIllICHb;

* po3pobIsATH ab0 MOJEPHI3yBaTH ONTHYHI MPHUCTPOI sl TPAHCIIOPTYBAaHHS, MEPETBOPEHHS Ta
KOHIIEHTpallii eHeprii mydYka Ja3epHOr0 BUIPOMIHIOBAHHS 3a 3aKOHaMu (I3UKU Ta Ha 0a3i BIIOMHX
AQHAJIOT1YHUX PIIIEHb.

Takum 4YHMHOM, TpEeIMETOM TUCHUIUTIHA € PO3PaXxyHOK Ta KOHCTPYKTOPChKE 3a0e3medeHHs

TEXHOJIOTIYHOI0 MIPOLECY Ja3epHOi 00POOKH ONTUMATbHOIO ONTHYHOK CHCTEMOIO.

MeTo10 HaBYa/IbHOI AU CLUIIIHU € GOPMYBaHHA Y CTY/€HTiB KOMIIETEHTHOCTEH y BimoBigHOCT 0
OIIII, a came:

3arasibHi kKomneTeHTHOCTI (3K)

3K 01 | 37gaTHiCTh BUSBIISATH, CTABUTH Ta BUPINIYBATH iH)KEHEPHO-TEXHIYHI Ta HAYKOBO-TIPUKJIIATHI
po0JIeMH.
3K 04 | 3paTHICTb po3p06JIATH NPOEKTH Ta YIPABIATH HUMH.
3K 06 | 3paTHiCTb BUUTHUCA | OBOJIOLIBATHA CYYaCHUMU 3HAHHAMU.

daxoBi KOMNETEHTHOCTI cneniajabHOCTI (PK)
3MaTHICTh ONMKUCATH, KIacu(iKyBaTH Ta 3MOJICITIOBATH IITUPOKE KOJIO TEXHIYHUX 00’ €KTIB Ta
®K 2 | mporeciB, 110 TPYHTY€ETbCA Ha TIMOOKOMY 3HaHHI Ta pO3yMiHHI TEOPIi Ta MPaKTHK
MEXaHIYHOT IHKEHEPIi, a TAKOK 3HAHHIX CYMDKHUX HayK
3maTHICTh 3aCTOCOBYBAaTHM BIANMOBIAHI MaTeMaTH4YHI, HAyKOBI 1 TEXHIYHI METOMH,
iHopmarlliiHi TEeXHOJIOTIT Ta NPUKIAJHE KOMITIOTEPHE NporpamMHe 3a0e3leueHHs IS

DK 5 BUPIIICHHS 1HXXCHEPHUX 1 HAYKOBUX 3aBJIaHb B 3BapIOBaHHI, Ja3epHUX Ta CIIOPITHEHUX
TEXHOJIOT15IX

DK 8 31aTHICTh PO3POOJIATH CIICHialIbHI CIIOCOOM Ta 3acO0M J1a3epHOI pO3MIPHOI Ta MOBEPXHEBOL
00poOKH

3riflHO 3 BUMOraMHU OCBITHbO-pOdeciiHOI nporpamMyd CTYAEHTH TMicJs 3aCBOEHHA
KpeJUTHOI0 MOJYJII0 MAIOTh [IPOJIEMOHCTPYBATH TaKi NpOrpaMHi pe3y/ibTaTH HaBYaHHA:

PH 5 CaMOCTIfHO CTaBUTH Ta PO3B’sA3yBaTH 3aJadi 1HHOBAIL[IMHOTO XapakTepy, apryMEHTYBaTH i
3aXUIIaTH OTPUMaH1 Pe3yJbTaTH Ta NPUNUHSATI PillleHb

PH 10 BeCTH MOIIYK HEOOX1IHOT in)opMauiIo B HaYKOBO'-TGXHquiI\/'I J:IiTepaTypi', SJICKTPOHHHX 0a3zax Ta
IHIIKX JPKEpenax, 3aCBOOBATH, OIIHIOBATH Ta aHAII3yBaTH 1110 iH(GOpMAITio

PH 14 BukopucToByBaTH cremiaibHi CIocoOM Ta 3aco0M J1a3epHOi OOpOOKM Ui JIOCSTHEHHS
ONTUMAIILHUX PE3yJIbTATIB

2. TlpepekBi3NTH Ta NOCTPEKBIi3UTH IUCHMILIIHM (Micle B CTPYKTYPHO-JIOTi4YHiil cxemi
HABYAHHS 32 BillIOBIIHOI0 OCBITHBOI NPOrpamMoI0)

JUis  yCHIIIHOTO 3acBOEHHS Marepialy OCBITHbOI'O KOMIIOHEHTY HEOOXiJHI 3HaHHA, sKi
OJIEpKYIOTBCSI CTY/IEHTOM Y TOIEepeHiX Kypcax: «Buia maremarukay, «JliniiiHa anrebpa i aHaTITHYHA
reomeTpisy, «3araigbHa (isukay, TexHoNoris KOHCTPYKIIHHMX MaTepianiBy, «®Di3uka B3aeMofii

KOHIIGHTPOBAaHUX TIIOTOKIB eHeprii 3 pedoBUHOIO»; «TexHomorii Ta ycTaTKyBaHHS 3BaplOBaHHS
IUTABJICHHSIM, JIa3€pPHUX Ta CHOpiJHeHMX mporeciB. YactuHa 2. TexHOOrIi Ta yCTaTKyBaHHS JIa3€PHUX



MPOIECiBy. 3HAHHS, SIKI OJICPKAHO IiJ] YaC BUBYCHHS OCBITHHOIO KOMIIOHEHTY, MOXYTh OyTH 3aCTOCOBaHI
JUTSL IPAKTUKY Ta BAKOHAHHSI aTeCTaIliitHOl poOoTH.

3. 3MicT HABYAJBHOI AUCHHUILIIHA
Berym.

Po3nin 1. OCHOBHI NOHATTS reOMeTPUYHOI ONITUKH:

Tema 1.1. Mema ma 3a80anns kypcy. OcHoHi nonodicents ma meopii. Pomomempuiti 8eIUYUHU.
Tema 1.2. 'eomempuuna onmuka ma ii OCHO8HI 3aKOHU.

Tema 1.3. Abepayii onmuuHux cucmenm.

Po3aia 2. OcHOBH XBHJIbOBOI ONITHKH:

Tema 2.1. Enexmpomaenimua meopis ceimaa. Pienauns Makceena.

Tema 2.2. Inmepgepenyin ceimna. Ilpocsimniosanvri nokpumms. Inmepengepenyiiini 03eprana.
Tema 2.3. Jlugppaxyis ceimna. /ughpaxyiiini aeuwa 6 nazeprux nyuxkax.

Tema 2.4. Posnoscroodcenns ceimna 6 amizomponHomy cepeoosuwi. Ilpupoona i wmyuna
auizomponis,

Po3aia 3. OcHoBHI 32KOHM KBAHTOBOI ONITHKHU:
Tema 3.1. OcHosu K8AHMOBOI ONMUKU.
Tema 3.2. Asuwia neninitinoi onmuxu.

Po3ain 4. CTpykTypa Ta OCHOBHI €JIeMEHTH ONTHYHHUX CHCTEM JIA3ePHOI0 TEXHOJIOTIYHOI0
o0JIafHAHHSA:

Tema 4.1. Cmpykmypa onmudHux cucmem 1a3epHo20 mexHoa02i4H020 YCMAMKY8AHHS.
Tema 4.2. Onmuyni mamepianu.

Tema 4.3. Cucmema mpauncnopmyeaHnts 1a3epHo20 UNPOMIHIOBAHHSL.

Tema 4.4. Cucmema nepemeoperHs 1a3epHO20 BUNPOMIHIOBAHHL.

4. HapuyaabHi MaTepiaju Ta pecypcu

ba3oBa JiTepaTtypa
(yci BupaHHAa HasBHiI B 6i6nioTewi KMl im. Iropa CikopcbKoro abo B eNeKTpOHHOMY BUTAAAi
3a nocunaHHAam https://classroom.google.com/c/NjAXMTEyNTE2NDEQ?cjc=g3phli5h).

1. Ontuka : migpyunuk / M. O. Pomantok, A. C. Kpouyk, I. II. Tlamyk ; 3a pen. mpod. M. O.
Pomantoka ; JIpBiB. Ha1l. yH-T iM. [Bana ®@panxka. - JIbBiB : JIHY iMm. . @panka, 2022. —c. 562

2. Ontuka : nigpyuynuk / B. A. CmunTuHa ; Ofecbkuii HanioHanbHU YH-T iM. [.I.MeunukoBa. - 2-re
BUJL., BUNp. 1 J1o1. - O. : ActponpuHrt, 2023. - 312 ¢
3. Onruka : HaBu. noci6. / Bikrop MaxHhii, Muxaiino bepezoBchkuii, Oxcana Kinzepcebka ; 3a Hayk.

pen. npod. B. I1. Maxnis. - Yepnisui : pyk Aprt, 2021. - 335 c.

JlogaTKoBa JiiTepatypa

4, KBanTtoBa ontuka : [moci0. ans cryn. i acm. ¢is. crert.] / O. O. Uymak ; Hary yu-t "KueBo-Moru.
akan.", In-t ¢pizuku HAH Ykpainu. — JI. : €BpocsiT, 2012. —272 c..

S. OcHOBH iHTerpabHOI Ta BOJOKOHHOI onTHKH : Hau. moci6. /JI. A. Kocsiuenko. — YUepHisui : PyTa,
2008. — 348 c.

6. ExcnepumenranbHa onTHka : HaBd. noci6. / Oner Kymmnip, FOpiit Kopuaxk, JI eB Jlymi-1llymcokuii,

Cepriit Puxumrok ; JIpBiB. Hawl. yH-T iM. I. @panka. - JI. : JIbBiB. Hau. yH-T iM. . @panka, 2009. — 465 c.
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1. OcnoBu kBanToBO1 (i3uku / Jlykisaeus b.A., Iloneninok I'.B., Pynascekuii FO.K. - JI. : JIpBiBChKa
noiitexuika, 2009, 420 c.

8. http://Itft.kpi.ua/ua/studentam/sylabusy.html (caiit kapenpu JIT ta @TT).
9. library.ntu-kpi.kiev.ua (caiit HaykoBo — TexHiuHoi Oi0miorekn HTYY «KIII im. Irops
CikopchKOTOY).

10.  Meroaununi marepianu Takox goctyndi B KAMITYC’i - https://campus.kpi.ua.
HaBuyajabHHUH KOHTEHT

5. Meroanka onaHyBaHHSI HABYAJIbHOI M CUUILTIHA (OCBITHHOI0 KOMIIOHEHTA)

KispKicTh TOANH
Ha3sBu po3ainiB Ta TeM Y Tomy yucii

Yceworo | Jlekuii | Ilpakr. |JlaGopar. | CPC
3aHATTS poOoTH

Po3ain 1. OCHOBHI NOHSATTSI TeOMETPUYHOI ONITHKH

Tema 1.1. Mema ma 3ae0anns xkypcy. OcHoghi

nonooscennss ma meopii. omomempuuni 8eIUUUHU. 4 2 - - 2
Tema 1.2. 'eomempuuna onmuka ma ii OCHOBHI

3AKOHU. 14 4 2 2 6

Tema 1.3. Abepayii onmuunux cucmem. 12 2 2 2 6

MoayiabHa KOHTPOJIbHA podoTa — 4. 1 4 4

Pa3zom 3a posaiziom 1 34 8 4 4 18

Po3zain 2. OcHOBY XBHJILOBOI ONITHKU:

Tema 2.1. Enexmpomacnimna meopis ceimna. Piensnns

Makcsena. 8 2 6
Tema 2.2. Inmepgepenyis ceimna. [Ipocsimniosanvhi
noxkpummst. lnmepenpepenyivini dzeprana. 12 4 2 2 4
Tema 2.3. Quppaxyisn ceimna. Jupparyiiini seuwa 6
JIa3epHUx ny4Kax. 10 2 2 2 4
Tema 2.4. Po3noscroddiceniisi C8imaa 6 aHi30mponHoMYy
cepeodosuwi. [lpupoona i wmyyna anizomponis. 6 2 - - 4
Pa3zom 3a posaiziom 2 36 10 4 4 18
Pozain 3. OcHOBHI 3aKOHM KBAHTOBOI ONITHKH

Tema 3.1. OcHosu K8AHMOBOI ONMUKU 4 2 - - 2

Tema 3.2. Asuwa neninitinoi onmuxu 6 2 - - 4

Pazom 3a po3zaijiom 3 10 4 - - 6

Po3zain 4. CTpykTypa Ta OCHOBHI €J1IeMeHTH ONTUYHUX CHCTEM JIA3ePHOr0 TEXHOJIOTIYHOI 0
00JaTHAHHSA
Tema 4.1. Cmpykmypa onmudHux cucmem J1a3epHo2o

MEXHON02IUHO20 YCIMAMK)Y8AHHSL. 10 2 4 2 2

Tema 4.2. Onmuuni mamepianu. 8 2 - 2 4

Tema 4.3. Cucmema mpancnopmyeants 1a3epHo20
BUNDOMIHIOBAHHL. 10 2 2 2 4
Tema 4.4. Cucmema nepemeopents 1a3epHo20

BUNPOMIHIOBAHHA. 8 2 2 - 4

MoayiabHa KOHTPOJIbHA Po6oTa — 4. 2 4 4
Pazom 3a po3zaisiom 4 40 8 8 6 18

Ex3amen 30 30

Bcbnoro roopun 150 30 16 14 90



http://ltft.kpi.ua/ua/studentam/sylabusy.html

5.1.  Jlexyiuni 3anamms

No Ha3zBa temu nexii Ta mepeik OCHOBHUX MUTaHb
3/n (nepenix oudaxmuurux 3acobis, 3aedanns na CPC 3 nocunaunam na aimepamypy)
1 | Berym.
Merta 1a 3aBmanHs Kypcy. OCHOBHI MOJIOKEHHS Ta Teopii. DOTOMETPpUYHI BEIIMINHHU.
3apnanns Ha CPC: Illkanma eneKTpOMarHiTHOrO BHIIpOMiHIOBaHHS. OCHOBHI (oTOMETpHUHI
BEITUYHHH.
Jlirepatypa: [1, 2, 3, 5]
2. I'eomeTpuyHa onTHKAa Ta ii OCHOBHI 3aKOHM.
I'eomerpuuna ontrka. OcHoBHI 3aKkoHU. [Ipunaimn depma.
3apnannsa Ha CPC: TIOHSATTS Te€OMETpPUYHOi ONTHUKU, OOMEKEHHS Ta rajly3b 3acTOCyBaHHS,
abepalliil ONTHYHHUX CHUCTEM Ta IX BIUIMB Ha IEPETBOPEHHS Ta (OKYCyBaHHS JIa3€pHOIO
BHUITPOMIHIOBAHHS. 3aKOHU Ta SBHIIA TEOMETPUIHOI OTITHKH.
Jlirepatypa: [1, 2, 3, 5, 6]
3. | FeomeTpuyHa onTHKA Ta ii OCHOBHI 3aKOHM.
[lepenomiienns cBiTia Ha chepuuHiii noBepxHi. ToHka niH3a. [Iyuku npoMeHis.
3apnannsa Ha CPC: BusHaueHHs 0COOIMBOCTEN MEPETBOPEHHS CBITJIA HA OKPEMHUX €JIeMEHTax
ONITUYHUX JeTanel. Bu3HaueHHs mapaMeTpiB JIa3epHOTO MTPOMEHS NIEPETBOPIOBAHOTO TOHKOKO
Ta TOBCTOIO JIIH3aMH; IHUJIIHAPHYHUMH JTIH3aMH{; aKCHKOHAMH; TPU3MaMH MEPETOMIICHHS Ta
B1I0MBaHHS; ONTUYHUMU KIIMHAMH; METaJIEBUMH JI3epKaiaMu. [IOHATTs Mpo ONTHYHI 1eTal Jist
MIEPETBOPEHHS JITAa3€PHOTO BUTIPOMIHIOBAHHSL.
Jlireparypa: [1, 2, 3, 5, 6]
4 | Abepamii ONTHYHHX CHCTEM.
Henomniky onTUYHUX JeTAIENH Ta CUCTEM.
[IpyurHY BUHUKHEHHS Ta 3aCO0M BUIIPABIICHHS.
3apnanns Ha CPC: BusHaueHHS XOAy TMPOMEHS dYepe3 €JIeMEHTH ONTHYHHMX JeTaJeH:
MPOXOPKEHHS 4Yepe3 OJHOPIAHE ONTHYHE CEPEIOBUIIE, MEPETOMIICHHS Ha TPAHMII PO3ALTY
JBOX MICJICKTPUYHHUX CEPEIOBUIN, BIIOMBAaHHS BiJl J3€pKAIBbHOI IOBEPXHI; BU3HAYCHHS
BEJIMYMHU c(hepUIHOI Ta MOB30BXKHBOI adeparliii.
Jlireparypa: [1, 2, 3, 5]
MoayJibHa KOHTpPoJibHA poOoTa. YacTtuna 1.
5 OcHOBHU XBWJIBOBOI OIITHKH.
EnextpomaruiTHa Teopis cBitia. PiBHsHHS MakcBerna.
3apnanns Ha CPC: 3ak0oHM Ta sIBUILA €IEKTPOMArHiTHOI Teopii cBiTiaa. O0UKCcIeHHs TapaMeTpiB
CBITJIOBUX XBHJIb (ITOJISIpHU3allisi, IHTEHCUBHICTh) MPHU MEPETBOPECHHI X Ha ONTHYHHUX €JIEMEHTaX
neraneil Ta pe3ynbTatiB ix B3aemonii (iHTepdepeHiiiiai Ta qudpakiiitHi KapTUHN).
Jlireparypa: [1, 2, 3, 5, 6]
6 OcHOBHU XBWJIBOBOI OIITUKH.
InTtepdepenuis citia. CTosiua CBITIOBA XBUJISL
3apnannsa Ha CPC. BusHaueHHsT 0COOIMBOCTEH MPOXOKEHHS CBITJIIOBOI XBHJII 4epe3 OKpemi
€IeMeHTH oNnTUYHHX netanedd. [lonspusarmis mpu BiAOMBaHHI BiJ MOBEPXOHb METANiB Ta
nienekTpukiB. [HTepdepentIliiiti sABuIa, IX BIUIMB Ha IEPETBOPEHHS CBITIOBOI XBUIIL.
Jliteparypa: [1, 2, 3, 6]
7 OcHOBHU XBWJIBOBOI OIITHKH.
bararomaposi aienekTpuuHi NokpuTTd. [IpocBiTnenns ontuku. InTepeHepenIiiibi 13epkania.
3apnannsg Ha CPC [IpocBiTieHHs MOBEpXHI ONTUYHUX JeTaneil. [HTepdepeniiiini 13epkana ta
PO3IIEILTIOBaYl MyYKiB.
Jliteparypa: [ 1,3 ]
8 OcHOBHU XBWJIbOBOI ONITHUKH.

Hudpaxuis ceitna. [Ipunnun @penens.
3apnanna Ha CPC: [ludpakuiiini sBuINa, iX BIUIMB Ha MEPETBOPEHHS CBITJIOBOi XBuii. llpumHUImn
o0y 10BU 30H PpeHens.
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Jlireparypa: [1, 2, 3, 5]

9 OcHOBH XBHJIBOBOI ONITHKH.
Hudpaxuis Opaynrodepa. Judpaxuiiini sBuia B Ja3epHUX MydKax.
3aBnannsg Ha CPC: Jludpakuis @paynrodepa. Judpaxuiiini sBua B Ja3epHUX MydKax.
Jlireparypa: [1, 2, 3, 5]

10 | OcHOBH XBHJIbHOBOI ONTHKH.
Po3noBciokeH s CBiTIIa B aHI30TPOITHOMY CEpeOBHILI. SIBUIIE MOABIHHOrO MPOMEHENEePETIOMIICHHSI.
[Ipupoana i wTYy4HA aHI30TPOIIis.
3apnanns Ha CPC: BusHaueHHS mapamMeTpiB TNEpeTBOPIOBAHOTO Yy aHI30TPOIMHOMY CEpeIOBHUII
na3zepHOro mpomeHs. [IOHATTSI MepeTBOPEHHsS JIa3ePHOTO MPOMEHS y aHI30TPONHUX CepeIOBHINAX,
SIBUIIC TIOABIMHOTO TepesoMiieHHs] mpoMeHiB. Di3uuHi sBUIIA MPUPOJHOT Ta MITYYHOI aHi30TpOmii
(aKyCTOONITHYHMH, €IEKTPOONITHYHHI Ta MarHiTOONTHYHUH edekTn). Bubip onTumansHux napameTpiB
AHI30TPOIHOTO CEPEAOBUINA, HOTO ONTHYHHUX Ta (i3UKO-MEXaHIYHUX BIACTHBOCTEH.
Jlireparypa: [1, 2, 5, 6]

11 | OcHOBHM KBaHTOBOI ONTHKHU.
IToHSTTS KBAaHTOBOI ONTHUKU. 3aKOHH Ta SIBHIIA KBAHTOBOI OIITHKH.
3aBnanns Ha CPC: BusnaueHHs1 0COOMMBOCTEN MTEPETBOPEHHS CBITIa HA OKPEMHX EIEMEHTaX ONTHYHHX
nerasneii. [IoHATTS KBaHTOBOI ONTHKH, OOMEKEHHS Ta Taly3b 3aCTOCYBaHHS. 3aKOHHU Ta SIBUIIIA KBAHTOBOT
orntuku. OOYKCIIEHHS TapaMeTpiB CBITJIa MPH MEPETBOPEHHI X HAa ONTUYHUX EJIEMEHTax JeTalieid Ta
pe3yJIbTaTiB X B3a€MOJII.
Jliteparypa: [1, 4, 7]

12 | OcHOBH KBaHTOBOI ONTHKH.
SIBUINA HENiHIHHOT ONTHKH Ta iX BUKOPUCTAHHS B JIA3ePHUX ONTUYHUX CUCTEMAX.
3apnanns CPC: Bu3nayeHHs mapaMeTpiB epeTBOPEHHS J1a3epHOTO MPOMEHSI HEJIIHIHHUMH ONTHYHUMHI
cepenoBuiiiaMu. [IOHATTS HemiHIHHOT onTUkM. DI3WYHI NPUHIUIK SBUIL HEMIHIKHOT ONTHKH, IX
BUKOPUCTAaHHS y TEXHilli (OpMyBaHHS Ta TIEPETBOPEHHS JIA3€PHOI'O BHITPOMIHIOBaHHS. BuoOip
ONITUMAJILHUX TIApaMEeTPiB CePeIOBUIIA 3 HENIIHITHUMH ONITHYHIUMH XapaKTePUCTUKAMH, HOTO ONTHYHHX
Ta (hi3UKO-MEXaHIYHNX BIIACTUBOCTEH.
Jliteparypa: [1, 4, 7],

13 | CkJi1a10Bi ONTHYHUX CHCTEM JIA3€PHOT0 TEXHOJIOTIYHOI0 YCTATKYBAHHS .
CTpyKTypa ONTHYHUX CUCTEM JIa3€pHOT0 TEXHOJIOIIYHOIO YCTaTKyBaHHS.
3apnanns Ha CPC: Bu3HaueHHS CKJIaJOBHX €JIEMEHTIB ONTHYHOI CUCTEMH; (hi3UIHHUX 3aKOHIB, Ha SKHUX
3acHOBaHa po0OTa CHCTEM Ta IMapaMeTPiB IPOCTOPOBO-YACOBOI'O MIEPETBOPIOBAHHS JIA3EPHOTO IPOMEHS
LUMH €JIEMEHTaMH B)K€ ICHYIOYOTo Jla3epHoro oonagHanHs. [IoHATTS ONTUYHMX CHCTEM Ta MiACHUCTEM
(TpaHCHOPTYBaHHS, IEPETBOPIOBAHHS, KOHLIEHTPYBAHHS, CIIOCTEPEKEHHS, KOHTPOJIIO Ta BUMIPIOBAHHS)
JIA3€PHOTO TEXHOJIOTIYHOTO OO0JajHaHHS, X CTPYKTypa Ta CKiaaoBi dactuHH. lIpoBenmeHHs aHamizy
HEraTUBHUX Ta MO3UTUBHUX OCOOIMBOCTEH BXKE 1CHYIOYOIO JAa3epHOI0 TEXHOJIOTIYHOIO OOJIaJHaHHS.
Po3poOka KOHCTpyKmii ONTHYHHMX MIJCHCTEM TPAHCIOPTYBAHHS, IEPETBOPEHHS, KOHIIEHTPYBaHHS,
CIIOCTEPEKCHHS, KOHTPOJIIO Ta BUMIPIOBaHHS Ja3epHOr0 BUIIPOMiHIOBaHHS. OOUYHCIICHHS TapaMeTpiB
MIPOMEHSI TIPY TIEPETBOPEHHI B ITiICHCTEMI ONITUYHOT CHCTEMH.
Jliteparypa: [1, 6]

14 | Ckn1agoBi ONTHYHUX CHCTEM JIa3ePHOT0 TEXHOJIOTIYHOI0 YCTATKYBAHHS
OnTu4Hi MaTepiany, X kmacudikaris Ta 00J1acTh BUKOPUCTaHHS.
3apmanna Ha CPC: BusHaueHHS OCHOBHUX ONTHYHHX (TIOKa3HHWK TIIEPEIOMIICHHS; Koe]illieHTH
BiIOWBaHHS, TOTJIMHAHHS, PO3CISTHHS), (i3uKo-TepMiuHUX (KOeillieHT MiHIHHOTO PO3IMIUPEHHS,
TEIUIONPOBIAHICTD, TEIIOEMHICTE), (Pi3UKO-XiMIYHMX (IUIIMOBAHICTh, TYCTHHAa PEYOBHHH) Ta
MEXaHIYHUX (TBEPIICTh, KPUXKICTh) BIACTHBOCTEH. [IOHATTS ONTHYHMX MarepialiB, iX ONTHYHUX,
(hizuKo-TepMiuHNX, (I3UKO-XIMIYHUX Ta MEXaHIYHMX BJIACTUBOCTEH, 00JacTi BUKOPUCTAHHA Ta
MpU3HAYCHHSL.
Jlireparypa: [1, 6]

15 | CkaajoBi ONTHYHUX CHCTEM JIA3€PHOr0 TEXHOJIOTIYHOT0 YCTATKYBAHHS

OnTr4HI XapaKTEPUCTHKH, (i3UKO-TEpMivHi Ta (Hi3UKO-XIMiUHI BIACTUBOCTI ONTUYHUX CEPEAOBHIL.
3aBnannsg Ha CPC: OOrpyHTyBaHHs BHUOOPY MaTepiaiiB Uil BATOTOBJICHHS ONITHYHUX JeTalleil ONTHYHUX
niamazoniB. [IoHATTS npo Matepianu 1yis iHppauepBOHOT0, BUANMOTO Ta YAbTPadioneToBoro giana3oHis
CJIEKTPOMArHiTHOTO BUIPOMIHIOBAaHHsS. BU3HayeHHS OCHOBHUX ONTHYHHMX XapaKTEPUCTUK Ta
KOHCTPYKTHUBHHX 0COOJIMBOCTEH ONTHYHUX JI€Tajlell ONTUYHUX Jialla30HiB JIa3epHOT0 BUTIPOMiHIOBaHHSI.
Bubip ontryHOrO MaTtepiany B 3a1€HOCTI BiJ] TapaMeTpPiB JIa3epHOTO BUIPOMiHIOBAHHS.

Jliteparypa: [1, 2, 6]
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CkJ1a10Bi OITHYHUX CHCTEM JIA3EPHOI0 TEXHOJIOTTYHOI0 YCTATKYBAHHS

[Ipu3HavyeHHs Ta CTPyKTypa CUCTEMH TPAHCIOPTYBAaHHS J1a3€pPHOTO BUIPOMIHIOBAHHSL.

3aBnannsg nHa CPC BusHaueHHs CKJIaIOBUX €JEMEHTIB ONTHYHUX IiICUCTEM Ta IapaMeTpiB MPOCTOPOBO-
4acoBOTO TEPETBOPIOBAHHS JIA3€pHOIO MPOMEHS LMMH eJIEMEHTaMH B)KE ICHYIOUOTO JIa3epHOro
TEXHOJIOTTYHOT0 00JIaTHAHHS.

Jlireparypa: [1, 2, 6]

17 | CkaagoBi ONTHYHUX CHCTEM JIA3€PHOI0 TEXHOJIOTTYHOI0 YCTATKYBAHHS.
Onwc CKIa0BUX EIEMEHTIB CHCTEMH TPAHCIIOPTYBAHHS Ta MIEPETBOPECHHS MPOMEHSI Y HUX.
3apnanns Ha CPC: TIloHATTS ONTHYHHMX TIJCHCTEM TPAHCIOPTYBaHHSA, MEPETBOPIOBAHHS,
KOHIICHTPYBaHHS, CIIOCTEPEKEHHS, KOHTPOIIO Ta BHMIPIOBaHHS JIa3€pHOTO TEXHOJOTTYHOIO
oOnamHaHHs, X CTPYKTypa, CKIaJ0BI €IEMEHTH Ta OITWUYHI JeTajli. BU3HAYCHHS OCHOBHUX
KOHCTPYKTHBHHX TIapaMeTpiB ONTHYHOI MiJCUCTEMH il TOTPIOHOrO TEpPEeTBOPEHHS JIa3epPHOTO
MPOMEHS.
Jliteparypa: [1, 2, 6]

18 | CkiamoBi ONTHYHUX CHCTEM JIA3€PHOI0 TEXHOJIOTTYHOI0 YCTATKYBAHHS.

[Ipu3HavyeHHsT Ta CTPYKTypa CUCTEMH IMEPETBOPEHHS Ja3epHOTO BUIPOMiHIOBaHHS. OmUC CKIaOBHX
€JIEMEHTIB CHCTEMH NIEPETBOPEHHSI.

3ananns Ha CPC: Bu3HaueHHS TUIIOBUX KOHCTPYKIIH Ta OCHOBHHX KOHCTPYKTHBHHX €JIEMEHTIB
CKaHyIO4HX cucTeM. [IOHSTTS OCHOBHHX XapakTePHCTHK (aMILTITyJla, YacToTa, 3aKOH CKaHyBaHHS
TOIIO), THIIB MPUCTPOIB CKAHYBAaHHS, SIKi BHKOPUCTOBYIOTHCS B Jla3epHUX cucreMax. [IpuHImmm
(YHKIIIOHYBaHHS TIPUCTPOIB MPOCTOPOBOTO CKAaHYBaHHS JIA3€pPHOTO BUIIPOMIHIOBAaHHS. AHami3
KOHCTPYKI[IH Ta MOXJIMBOCTEH I103ape30HATOPHUX IMPUCTPOIB Il KEPYBAaHHS PO3MOIIIOM
IHTEHCUBHOCTI y My4YKy, Horo (opMOI0 y Tmepepi3i Ta HampsSMKOM OCi. Knacudikaris
BHMIPIOBAJIbHUX IPHUCTPOIB 3a MPU3HAYEHHSM, METOJAOM BHUMIPY Ta BIUIMBY Ha Mpolec OOpOoOKH.
[IpoekTyBaHHS MPUCTPOIB Il KOHTPOIIIO Ta aHAJI3Y IMapaMeTpiB MydKa Ja3epHOTO BHITPOMIHIOBAHHSI.
Jliteparypa: [1, 2, 3, 5, 6]

MoayJibHa KOHTPOJbHA podoTa. YacTuHa 2.

5.2. Ipaxmuuni 3anamms

[uxn mpakTHIHUX 3aHATH MA€ IMUDTIO 3aKPIIUICHHS TOJOBHUX TEM OCBITHBROTO KOMIIOHEHTY, SIKI 3aCBOEHO
TEOPETUYHO. [ OIOBHUM 3aBJIaHHSAM IIUX 3aHSTh € HAJIAHHs 3HAHb 1 YMiHb BUOOPY €()EeKTHBHOT ONTUYHOI CHCTEMHU

JUTSI TEXHOJIOTIYHOTO JIa3epHOT0 00J1aTHAHHSL.

pIIIeHHS, SKi CTBOPEHI CTYJCHTaMH, IiIBEpraloThCs aHAli3y Ha MATEHTHY YHCTOTY 3 METOIO O(hOpMIICHHS 3asiBKU Y
BIIMOBIIHY 1HCTAHIIiIO TSl 0(OPMIIEHHS TOKYMEHTY IHTENIEeKTya IhbHOI BIACHOCTI (MTATEeHTY Ha BUHAXiJ a00 KOPHUCHY

[HIIMM 3aBIaHHSIM 3aHATH € HaA0aHH YMIHHS 3aXHCTY PO3pO0OK, IS YOro HaHOIbII BJaJli Ta Ipare3aaTHi

MOJICITB).
Ne KuiekicTe
Ha3Ba Temu 3aHATTS
3/ TOIVH
1 | XapakTepucTHKH ONTHYHUX PE30HATOPIB TAa METOMKA iX PO3PAXYHKY.

Merta po6oTu: O3HAHOMUTHCS 3 THIIAMH JIA3EPHUX ONTUYHUX PE30HATOPIB
Ta 1X pO3paxyHKaMH.

3apnanng Ha CPC: BuBYMTH KOHCTPYKLIIO JIA3EPHUX PE30HATOPIB; CTiiKi 2
Ta HECTIHKi JIa3epHi pe30HATOPH; po3paxyBaTuniapaMeTpr KOH(POKaIHLHOCTI
Ta BU3HAYUTHU TUI PE30HATOPA AJIsl TBEPAOTLIBHOTO Ta Ta30BOI0 JIa3epa.
Jliteparypa [1, 2, 6].

@dopMyBaHHSl Ja3epHUX MYYKIiB B pe30HATOpPax Ta MeTOAMKA iX
PO3paxyHKYy. 2
Merta pobGotu: O3HaOMHUTHCS 3 METOAaMH PO3PaxyHKiB CTiHKOCTI Ta
KOH(OKaIBHOCTI JIa3epHOTO PE30HATOPA; BUBUUTH METOAM PO3PAXYHKY
JIa3epHOro My4Ka Ha BUXO/I 3 JIa3epHOT0 Pe30HaTopa.

3ananng Ha CPC: O3HalloMUTHCS 3 PO3NOAITIOM €HEPreTHYHOIO OIS B
cepelrHi 1a3epHOr0 Pe30HaTOPa; PO3paxyBaTH JiaMeTpH JIa3epHOro IyydKa
Ha Buxonmi 3 (chepuuHOro CTIMKOrO Ta KOH(OKAIBLHOTO HECTIHKOro
pe3oHaropa.

Jlireparypa [1, 2, 6].

Po3paxyHoxk mapaMerpiB  Jia3epHOr0  BHNPOMIHIOBAHHA, IO
NMOLIHUPIOETHCA 32 MEXKAMH J1a3ePHOI0 Pe30HaTopa. 2




Merta poGoTtu: BuBuMTH mapameTpu Ja3epHOTO BHIIPOMIHIOBAHHS, IO
BUHUIILIO 3 pe30HATOPA; 03HAHOMHUTHCS 3 METOJIAMH PO3PAXYHKiB BEIMUUHI
PO301KHOCTI JIa3epHUX MYUKiB TSI PI3HUX TUITIB PE30HATOPIB.

3aBnanng Ha CPC: O3HalloMHUTHCS 3 XOIOM JIa3€pHOTO BUIIPOMIHIOBaHHS
4yepe3 JIH30BY CHCTEMY; pO3paxyBaTH BEJIMYMHY TEPETSDKKM Ta
moOyayBaTH PO3MOIUT IHTCHCUBHOCTI JUIS PI3HUX THUIIB JIa3ePHHUX
pe3oHaTopiB  (chepuuHOro CTIHKOro Ta KOH(OKATLHOTO HECTIHKOro
pe3oHaropa).

Jliteparypa [1, 3, 6].

IleperBopeHHs 1a3epHHUX MYYKiB ONTHYHUMHU CHCTEMAMH.

Merta poboTu: BUBUHTH XiJ MPOMEHIB Yepe3 ONTHYHY CUCTEMY; TIEPETIKKA
My4Yka; O3HAWOMHUTHCA 3 PO3MOMAIJIOM Ja3ePHOTO Iy4Ka TMpPH HOTO
(dokycyBaHHI.

3ananns Ha CPC: O3HaHOMUTHCS 3 PO3MOIIIIOM €HEPreTHYHOTO OIS 3a
MeXaMH JIa3ePHOTO PE30HATOpa; PO3paxyBaTd BEIMYMHY PO30IKHOCTI
JIa3epHOro My4YKa JUisi Pi3HUX THIIIB JIA3EPHUX PE30HATOPIB CHEpHIHOrO
CTIMKOro Ta KOH(POKATHLHOTO HECTIMKOIO PE30HATOPA).

Jliteparypa [1, 3, 6].

Po3paxyHok mapameTpiB c¢opMOBAHHX Ja3ePHUX MyYKiB.

Mera poGotu: CxeMH HPOXO/UKEHHS JIa3ePHOTO ITydKa yepe3 pealbHi
JIH30Bl CHCTEMH; METOJHM PO3PaXxyHKIB po3MipiB (OKaIbHOI IUISIMU
c(hOKYCOBaHOI'0 JIa3epPHOT0 BUIIPOMIHIOBAHHSI.

3apnannsg Ha CPC: O3HalioMuTHCS 3 0COONMUBOCTAMU cepruHoi abeparrii
peanbHOT JIH30BOT CHCTEMH; PO3paxyBaTH PO3MIpH TUIIMH (OKycyBaHHS
JUISL PI3HUX THITIB JTIH30BUX CHCTEM.

Jlireparypa [3, 6].

OnTumizanis napamMeTpiB GoOKyCyIOUHX CHCTEM.

Mera po6otu: O3HaAHOMUTHUCS 3 METOIAMKOIO pO3paxyBaHHS MiHIMaILHOT
IIIMA CPOKYCOBAHOTO JIA3EPHOTO BUITPOMIHIOBAHHSI; METOIN ONITUMIi3arlil
pamMeTpiB chOKyCOBAHOTO ITyJKa.

3apnanHa Ha CPC. BuBYMTH TEOpPEeTHUYHI MiAXOAM I PO3paxyBaHHS
MiHIMQIbHOI TWIAMH  (DOKYCYBaHHS  JIa3ePHOTO  BUIIPOMIHIOBAHHS,
03HAHOMUTHCS 3 MOXKJIMBOCTSIMU OITHMI3allii TIpH BpaxyBaHHI abeparrii
JIA3epPHOTO MydYKa; po3paxyBaTH 3HAYCHHS MiHIMAJIbHOI BETHYMUHH TUIIMHU
(hoxycyBaHHS IS PI3HUX JIA3€PHUX CHCTEM.

Jliteparypa [2, 6].

IToGynoBa Ta CTPYKTYpa ONTHYHUX CHCTEM JIA3€PHOI0 TEXHOJIOIiYHOI0
YCTATKYBaHHS.

Mera pobGortu: IlpusHadyeHHS Ta CTPYKTypa CHCTEMH II€pPETBOPEHHSA
JIA3€PHOTO BHUIIPOMIHIOBAHHS B JIa3€pPHOMY TEXHOJIOTIYHOMY OOJIafHAHHI;
O3HAHOMJICHHST 3 CKIQJOBHUMH €JIEMEHTaMH CHCTEMH IE€PETBOPEHHS
JIA3€PHOTO BUIIPOMIHIOBAHHS B JIA3E€PHIN TEXHOJIOTIYHIA YCTaHOBIII.
3apmanna Ha CPC: Bu3HadeHHS TUIMIOBMX KOHCTPYKIIH Ta OCHOBHHX
KOHCTPYKTHUBHHMX €JIEMEHTIB IIE€PETBOPIOIOYMX CHUCTEMO3HAHOMIICHHS 3
OCHOBHUMH  XapaKTE€pUCTHKAMH  NPUCTPOIB  CKaHyBaHHI,  fKi
BUKOPUCTOBYIOTBCSI B JIa3€pHUX CHCTEMax, aHaji3 KOHCTPYKWid Ta
MO>KJIMBOCTEH M03ape30HaTOPHUX MPUCTPOiB; 0COONMBOCTI MPOEKTYBAHHS
MNPUCTPOIB U1 KOHTPOJIO Ta aHaji3y NapaMmeTpiB Iydka Ja3epHOro
BUITPOMIHIOBAHHSI.

Jliteparypa [1, 6].

Po3paxynok ontnunoi cucremu JITY.

Merta pobotu: Onmc CKIaJ0oBHX €JIEMEHTIB CUCTEMH TPAaHCIIOPTYBaHHS Ta
MEPETBOPEHHS IPOMEHSI y JIa3epPHUX TEXHOJOTTYHMX YCTaHOBKAX.
3apnanasa Ha CPC: TloHATTS ONTHYHMX MiACHCTEM TPAaHCHOPTYBaHHS,
MEPEeTBOPIOBAHHS, KOHIEHTPYBAaHHS, CIIOCTEPEXEHHS, KOHTPOIIO Ta
BHUMIPIOBAHHS JIA3€PHOTO TEXHOJOTIYHOrO OOJafHAHHA, iX CTPYKTYpa,
CKJIaZIOBI €JeMEHTH Ta ONTHYHI JjeTaini. Bu3HaueHHS OCHOBHHUX
KOHCTPYKTHUBHHMX IIapaMeTpiB ONTHYHOI MiACUCTEMH MAJsl MOTPiOHOTO
MIEPETBOPEHHS JIA3EPHOTO IPOMEHSL.

Jlireparypa [1,2, 6].




5.3. Jlabopamopni 3anamms

Hukn nabopaTopHUX pOOIT Mae IJLTIO MPAKTUYHOTO 3aKPIIIEHHS TOJIOBHUX TEM OCBITHHOI'O KOMIIOHEHTY,
SIKI BABUEHO TEOPETUYHO. B 3B 53Ky 3 TUM, 110 HOT'O TOJIOBHUM 3aBJaHHSM € HaJaHHS 3HAHb Ta yMiHb PO3PaXyHKY
Ta MPOCKTYBAaHHS ONTUYHUX CHCTEM ISl Pi3HOMaHITHOTO TEXHOIOTIYHOT0 00NMagHaHH, TO BCi 1abopaTopHi podoTn
OB’ SI3aHO 3 IIEI0 MISUTLHICTIO (axiBIls.

Ne . Kinekicts ayn.
Haspa nmaGoparopnoi po6otu Y
3/m I'ogun
1 Hpﬂ3Ha‘leHHﬂ i CRJIaA OCHOBHHUX OITHYHHX eJIEeMeHTIB JIAa3€pHUX
TeXHOJIOTIYHHUX YCTAHOBOK. 2

Merta poGotu: BuBuYeHHS CTPYKTYpH ONTHYHHX CHUCTEM  JIa3epHOTO
TEXHOJIOTTYHOTO YCTaTKyBaHHSI.

3aBgands Ha CPC: BusHaueHHS CKIaJ0BHUX CIEMEHTIB ONTHYHOI CHCTEMH;
MOHATTS ONTHYHHX CHUCTEM Ta MiJICHCTEM; METOJIN MPOQITAKTUKH ONTHYHHX
MiJICHCTEM TPAHCIIOPTYBaHHS, TIEPETBOPEHHS, KOHIIEHTPYBAHHSI, CIIOCTEPEKCHHS,
KOHTPOJIO Ta BHUMIPIOBaHHS Ja3€PHOTO BUIPOMIHIOBaHHS; OOYHMCIEHHS
napameTpiB MPOMEHS NIPU IIEPETBOPEHHI B M1 ICKCTEMI ONITUYHOI CUCTEMH.
Jliteparypa [1, 3, 6].

2 @okycyro4i eJeMEeHTH ONTHYHHX CHCTEM Ja3epPHHX TEXHOJOTIYHUX
YCTAaHOBOK. 2
Merta poboTu: BHBUNTH XapakTepUCTHKHN JIA3E€PHOTO JKepesa, HOpMAIbHUHN Ta
PIBHOMIpPHUI PO3MOJJI IHTEHCUBHOCTI B C(OKYCOBAaHOMY TpPOMEHi; Mimioparu
TEOPETHYHUHN 3aKOH PO3MOIUICHHS Ta OLIHUTH CEPEIHI0 TYCTHHY MOTYXHOCTI y
KOXXHOMY BHITAJIKY.

3aBpanas Ha CPC: Po3rnaHyTn cxemy GOKYCYyBaHHSA, 3aN1€XKHICTb Bif NapameTpis
ONTUYHOI cncTemm, GoKycyBaHHA OAHO- Ta HaraTomon0BOro BUNPOMIHIOBAHHSA.
FMmnbuHa dokycy. XBunboBi abepau,ii Ta cnocobm iX 3MeHLEHHS.

Jliteparypa [1, 3, 5, 6].

3 | ®okycyBaHHsSI BUIPOMIHIOBAHHSI ONTHYHMMH CHCTEMAMM JIa3epPHHUX
TeXHOJIOTIYHUX YCTAHOBOK. 2
Mera poGoru: OO03HAWOMUTHUCS 3 METOOUKOIO BHMIPY  PO3MOMUICHHS
IHTEHCHBHOCTI 110 1iaMeTPy IPOMEHS;, BAMIPATH IHTEHCUBHICTb Y C(OKYCOBAaHOMY
Ta Po3OKyCOBAHOMY IIPOMEHSX.

3apmannsa Ha CPC: Buznauenns rimOuHa (GOKyCy B 3a71€XHOCTI Bif, napameTpis
onTM4YHOi  cuctemn  npu  doKycyBaHHi  ogHO- Ta  HaraTomonoBOro
BMMNPOMIHIOBAHHA; CKJIaM0OBI KyTa pPO30IXKHOCTI; SKI BJIACTUBOCTI JIA3€PHOTO
BHITPOMIHIOBaHHS JTO3BOJISIOTH HOTO ,,rocTpe’” (poKycyBaHH:?

Jliteparypa [1, 3, 5, 6].

4 | IIpodinakTuka BHUIIPOMIiHIOBA4iB JIa3epHUX TeXHOJIOTiYHHUX
YCTAHOBOK. 2
Meta poGotu: PosrnsHytn cxemy ¢OKyCyBaHHS, 3aJIeXKHICTh  BiJ
napaMmeTpiB ONTHYHOI CUCTeMH, (DOKYCYBaHHS OAHO- Ta 0araToMoJ0BOrO
BUIIPOMIHIOBAHHS; riaubuHa (QoKycy; XBWIbOBI abepamii Ta crmocoOu ix
3MEHILIEHHSI.

3apnanns Ha CPC: O3naiiomuTucs 3 eTanamu nepeTBopeHHs eneprii B JITY
Ta 3 METOJlaMU BUMIPIOBaHHS EHEPreTMUYHUX MapaMeTpiB JIa3epHOTO
BUIPOMIHIOBAHHS; 3HITH €JIeKTpUuHi xapakrepuctuku JITY B 3anexHoCTi
Bi mapameTpiB Hakauku; BuzHaunTu KKJ| mazepa mpu pisHHX pexumax
iforo po6oTH.

Jliteparypa [1, 3, 6].

5 HanamryBaHHs BUNIPOMIHIOBAYIB JIa3ePHUX TEXHOJIOTTYHUX YCTAHOBOK.
Merta poboTu: OTpuMaTH NPaKTHYHI HABUYKHU [0 00CITyTOBYBaHHI TBEPAOTIIBHUX 2
Ta ra30BUX BUIIPOMIHIOBAYIB JIA3ePHUX TEXHOJIOTIYHUX YCTAaHOBOK.

3apmanns Ha CPC: BrumB mnapameTpiB Jla3epHOro MPOMEHsS Ha ioro
TeOMETpil0 Ta EHEePreTHYHl MapaMeTpH; XapaKTEPUCTUKU J1a3epHOro
JpKepesia HarpiBa Ta Horo BiIMIHHICTB BiJl TpaAMLIHHOTO JKepea.
Jlirepatypa [1, 2, 3, 6].




6 BumiproBanHsi 4YacoBMX Ta NPOCTOPOBHX TMapaMeTpiB  Ja3epHOro
BUNPOMiHIOBaAHHS. 2
Merta pob6otu: BuBuntn meronu Ta HaOyTH HABMYOK BHMIpIOBAHHS 4acOBUX Ta
MIPOCTOPOBHX MAPaMETPiB JIA3EPHOTO BUIPOMIHIOBAHHSI.

3apnanng Ha CPC: BusHauuTH CTymiHb 3aJIeKHOCTI 4acOBHX MapaMeTpiB Bil
napamMeTpiB  eNEeKTPUYHOTO JIAHLIOTa, BHU3HAYUTH PO30DKHICTH J1a3epHOTO
BUITPOMIHIOBaHHSI METOJJIOM BHMIpIOBaHb Ha Pi3HMX BiJICTAHSX BiJ pe30HATOpa;
BU3HAYUTH OCOOJHMBOCTI IMOCTAHOBKM Ta pIlICHHS 33Ja4 HarpiBy Ja3epHUM
BUIIPOMIHIOBAaHHS [Tl BU3HAYCHHS /I1alla30HiB Pi3HUX TEXHOJOTIYHUX OTepallii.

Jliteparypa [1, 3, 6].

7 BumiproBanHsi po30ikHoCTI BMIPOMIHIOBAHHA i MOOYAYBaHHSI KAyCTHKH
c¢(poKyCOBAHOIO JIA3€PHOI0 BUNPOMIHIOBAHHSI. 2
Merta poGotu: BUBUNTH MOXKIMBOCTI YIIpaBIiHHSA (DOPMOIO Ta KOHIICHTPAIII€IO
JIa3epHOT0 IMy4YKa; OTPUMATH MPAKTUYHI HABUYKH 10 BU3HAYCHHIO PO301KHOCTI
c(OKyCOBAHOTO JIA3€PHOTO BUIPOMiHIOBAHHS.

3apgannas Ha CPC: 3anexHicTb NPOCTOPOBUX NapameTpiB BUNPOMIHIOBAHHA Bif,
pernmy poboTu nasepa; NPOCTOPOBMA PO3MNOAIAN IHTEHCUMBHOCTI; MOAOBUN
CKNag, BUNPOMIHIOBaHHA. MaycciBCbKMi po3nogin.

Jlireparypa [1, 2, 6].

6. Camocmiiuna poboma

L. Hopma yacy Ha | TepmiH
o Kinbkictb )
Bupa, camocTiiiHOi po60Th cTyaeHTa roauH NiAroToBKy, vacy,
rog. rog.
MiaroToBKa A0 NEKLiN Ta 3aCBOEHHA A0AATKOBUX MUTAHb 35 0,5 35
MiarotoBKa A0 NPaKTUYHMX POBIT 6,5 0,81 6,5
MiarotoBKa A0 nabopaTopHMx pobiT Ta onNpautoBaHHA 10,5 1,5 10,5
pe3ynbTaTiB
Migrotoska go MKP-1 4 4 4
MigrotoBka go MKP-2 4 4 4
MigrotoBKa A0 eK3ameHy 30 30 30
Bcboro 20

CamocriitHa po6ota cryaenta (90 roa.) mosjsrae y miaroToBIl JO JEKIIHHUX, Ja0OpaTOpHUX 1
MPaKTUYHUX 3aHATH (52 rox.), 2-0X MOAYJIBLHUX KOHTPOJBHUX poOIT (8 roj.), a TakoX MiATOTOBII 10
ex3ameny (30 rox.) HUISIXOM OIpaIfOBaHHS PEKOMEHIOBAHOI JITEpaTypH, IIArOTOBI BIAMOBIACH Ha
KOHTPOJIbHI 3alIUTaHHSI 1 PO3B’sI3yBaHHI 3a/1a4.

Mooynbni KORmpovHi podoomu

OCHOBHOK IIJUTIO KOHTPOJIBHUX MOJIYJIBHHX POOIT € MepeBipka SKOCTI 3aCBOEHHS TEOPETHYHOTO
MaTepiany Ta MpakKTUYHUX HABUYOK, sIKI HEOOX1/IH1 17151 BUKOHAHHS (DaxOBHX 00OB’S3KiB [0 CAMOCTIHHOMY
MPOEKTYBAHHIO CUCTEM JIa3ePHOT ONTUKHU Ta PO3PaXyHKIB, KOHCTPYIOBAHHIO Ta MPOCKTYBAHHIO ONTHYHHX
cuctem JITO. MoaynbHa KOHTpOJIbHA poOOTa PO3iIeHa Ha Bl YACTHUHH 1 IPOBOUTHCS M1 Yac JEKIIHHUX
3aHsTh. Pesynpratn MKP BpaxoByIOThCS IpH MTPOBECHHI KAJICHJAPHOTO KOHTPOIIIO.

3MicCT 3aBAaHb Ha KOXKHY KOHTPOJIbHY poOOTY HaBeIEHO Yy AOJAaTKy A.

ITosiTMKa Ta KOHTPOJIb
7. TogiTnka HABYAJIbHOI IMCHUIIIHHA (OCBITHHOI0 KOMIIOHEHTA)
IIpaBuia BiABiTyBaHHS 3aHATH
3rigno [lonoxkeHHs mpo opranizamnito ocBitHeoro npouecy B KIII im. Iropst Cikopcekoro, CTyaeHTH
MalOTh NpaBO Ha  BUIbBHE  BIJABiAyBaHHSA  JeKuiiHux  3aHate (m. 3.5 PCO 2022
https://osvita.kpi.ua/sites/default/files/downloads/Pologennia_ RSO _2022.pdf).
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BinBimyBaHHS JIEKIiid, MPAKTUYHUX 3aHATH, @ TAKOXK BIJCYTHICTh HAa HHUX, HE OIIHIOEThCS. OHAK,
CTYyZICHTaM PEKOMEHIYETHCS BiABIyBaTH 3aHATTS, OCKUIBKH HAa HUX BUKJIAJA€THCS TCOPETUYHHIA MaTepial
Ta PO3BUBAIOTHCS HABUYKH, HEOOXiIHI /11 BUKOHAHHS CEMECTPOBOIO 1HANBITYaIbHOTO 3aBJIaHHS.

Jlnist cTyIeHTiB, siki OepyTh Ha ceOe BiAMOBINANBHICTh 32 OPraHi3allilo i INIaHyBaHHS CBOT'O 4acy JJIs
HABYaHHS, € MOXKJIMBICTb OMAHOBYBATH JAUCIHILIIHY Y 3MIIIAHOMY PEKUMi: 03HAHOMIICHHS 3 TEOPETUIHUM
MaTepiaioM JISKIIii 1 po3B’sA3yBaHHS MPAKTUYHHUX 3aBJaHb — CAMOCTIHO, 32 HEOOXIAHOCTI TIPOBEICHHS
KOHCYJIbTAIlill BUKJIaJaueM 3T11HO TpadiKy KOHCYIbTaliH 1 BIIBEJCHOTO HA HUX Yacy, y BIIIOBIIHOCTI 10
Me/1arorivHOr0 HaBAaHTAKEHHS BUKJIA/1a4a.

JIaGopatopHi pOOOTH BHKOHYIOTBCS y TPYIOBOMY PEXHMI MiJ KEPIBHUIITBOM BiAIOBIIATBHOTO
BUKJIaJaya.

IIpaBuia noBeaiHKH Ha 3AHATTAX

AKTUBHICTh CTYJIEHTIB Ha JEKIIMHHUX, NPAKTUYHUX Ta JaOOpPaTOPHUX 3aHATTAX BCUISKO
3aoxouyerbcs. [IpoBeneHHs 3aHATH 0a3yeTbcs Ha 3acafax JOOPO3UWIMBOIO TAPTHEPCTBA 3aJIs
JOCSTHEHHST METH BUBYCHHS IUCHUIUNIHA. Pa3oMm 3 TWM, TpOBENEHHS 3aHATh Mae€ BiAMOBiIATH
Jucturnninapaum npasuiam, siki 1itote B KIII im. Iropst Cikopcbekoro.

IIpaBuia 3axucry J1abopaTopHUX podiT

[licns mpencTaBieHHS TOTOBOIO IMPOTOKONY JabOpaTOpHOI poOOOTH, SIKUM Mae MICTUTH BCl
HeoOX1/IHI KOMIIOHEHTH (TeMa, IUIb poOOTH, KOPOTKI TEOPETUYH1 B1JIOMOCTI, METOAM Ta PE3ybTaTH
BUMIpIOBaHHs Ta 00poOKU pe3ysbTaTiB, TpadidyHi UIFOCTpallli, BACHOBOK) CTYAEHT (200 rpymna CTyAEHTIB,
SIKITIO TaKe rmepeadaueHo) HaaloTh MOSICHEHHSI, SKHM YHHOM OYJI0 JOCATHYTO I1JTh pOOOTH 1 BiJIMOBIAIOTH
Ha JIOJIATKOBI 3aIMTaHHS, SKIIO B HUX BHHUKHE TIOTpeoa.

IIpaBuia 3axucrty iHAMBIAYaJbHUX 32BJAaHb

PoGounii HaBuanpHUN TIIaH Tepeadadae BUKOHAHHS MOJYJIBHOI KOHTPOJIBHOI POOOTH, sKa
po3/iieHa Ha JIBl YaCTWMHM Ta 3aBJaHHS Ha Ky IHAUBIIyaJbHE I KOXKHOTO cTyaeHTta. Temu mist MKP
BuKIafeHi B Jlogatky A 1o cunadycy, a cuctema omiHioBaHHs HaBeZeHa B PCO OCBITHBOTO KOMIIOHEHTY.

MoniTuka neaIaifHIiB Ta NMEePeCcKJIATaAHb

Jlana nomituka perymroeThes [lonoxeHHsM rpo opranizaiiro ocBiTHRoro nporiecy B KIII im. Irops
Cikopcbkoro, IlomokeHHSM Tpo cucTeMy OIliHIOBaHHS pe3ynbTaTiB HaByanHsa B KIII im. Irops
Cikopcbkoro, [Tomoxennsm mpo anensiii B KIII im. Iropst Cikopcebkoro.

IMosiTka M010 aKaeMIYHOI 100POYeCHOCTI

AkaznemiuHa HeTOOpoveCHICTh HenpumycTuma. CrcTeMa iHAWBIAyadIbHUX 3aBJIaHb Ha JJa00paToOpHi
ta PI'P n03BOJIsIE MakCMMaJIbHO YHMKHYTH CIIMCYBaHHS, a YHIKQJIBHICTh 3aBJaHb JI03BOJIIE€ YHUKHYTH
rariary.

8. Buau KOHTPOJII0 Ta PeHTHHIOBA CHCTEMA OLiHIOBAHHA pe3y abTaTiB HaBuYaHHs (PCO)
OujiHIOBaHHA pe3ynbTaTiB HaBYaHHA CTYAEHTIB BiAOYBAETbCA 32 CXEMOIO:

CrapToBa cknaposa: BuKoHaHi ymosu Ek3ameH OuiHka:
3axuct nabopaTopHUX odonycKy BiAAMIHHO;
pobitT Ta MKP, i3 ayxe pobpe;
BpaxyBaHHAM [ob6pe;
He suxkoHaHi .
wrpadHMX Ta 5 He 3a[10BiNbHO;
. MOo8U 00ryCK OnyLeHo .
230XOUVRANKHUX BANIR y y y A YL, [OCTaTHbO;
He 3a40Bi/IbHO.

KoHTponbHi 3axogu:

1. MMOTOYHMIN KOHTPO/Ib: BUKOHAHHA NPaKTUYHMUX 3aBAaHb, MKP.

2. KaneHpapHMin KOHTPOAb: MPOBOAMTLCA ABiYi Ha CEMECTP AK MOHITOPUHI MOTOYHOrO CTaHy
BMKOHAHHSA BUMOT cunabycy.

3. CeMecTpOBUIA KOHTPO/Ib: EK3aMEH.
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Tabauua BuaiB KOHTPOO Ta MAaKCUMA/IbHOI KiNlbKOCTi 6aniB 3a HUX.

Bup KoHTpONIO Kinbkictb . Ma.Kcuman.b Ha I\.IIaKc.umaan.a
KinbKicTb 6anis Ha 1 KinbKicTb 6anis
BMKOHaHHA NPaKTUYHUX 3aBAAHb 8 3 24
BuKoHaHHA nabopaTtopHux pobit 7 3 21
MKP 2 7,5 15
EKk3ameH 1 40 40
Bcboro 100
OuiHIOBaHHA BUKOHAHHA NPaKTUYHUX 3aBAaHb:
Kpurtepii banu
00 BMKOHAHOrO 3aBAaHHA HEMAaE 3ayBaXKeHb, AaHi NpaBwWbHI BigNOBIAl npu 3
nepesipLi
€ He NPUHLUMNOBI 3ayBa*KeHHA 10 BUKOHAHOro 3aBaaHHA Ta/abo aaHi Bianosiai 15
,

3 NOMWAKaMK Npu Nepesipui

€ MPUHLMMNOBI 3ayBa*KeHHA 4,0 BUKOHAHOro 3aBAaHHA Ta/abo He AaHi Bignosiai
(nani HenpaBuAbHI) Npu NepesipLi

poboTa He 3aaHa

OuiHIOBaHHA BUKOHAHHA 1a6opaTopHuxX pobit:

BigNOBiAi 3 NOMUAKaMK Npu nepesipui

Kpurepii banu
[0 BWKOHaAHOI nabopaTopHOi pPobOTM Hemae 3ayBaxeHb, AaHi NpaBUbHI
BigNoBiAi npu nepesipuy,i 3
€ He NPUHLMNOBI 3ayBaXKeHHsA A0 BUKOHaHOI 1abopaTopHoi poboTtu Ta/abo AaHi 15
)

€ NPUHLMNOBI 3ayBaXeHHA A0 BUKOHaHOI nabopaTopHoi poboTn Ta/abo He AaHi
BiANoBiAj (AaHi HenpaBuUAbHI) Npu NepesipL

poboTa He 3aaHa

MKP nogineHa Ha 2 4acTMHM Ta BigbYyBAETLCA Y BUTNALI NPOXOAMKEHHA TECTIB.
CKNAJaA€ETbcA 3 3 NUTaHb. 3a KOXHY NpaBUAbHY BiANoBiAb CTyAeHT oTpumye 2,5 6ana. AKWO cymapHa
KiNbKICTb NpaBUNbHUX Bignosigen meHwe 3,5 6anis, To UA YacTMHa MKP BBa)Ka€TbCA He 34aHOM0, Npwu
ubomy 6anum He HapaxoByOTbCA. MaKCMMaibHO MOX/IMBA OLiHKa 3a 0aHY YacTuHy MKP cknagae 7,5 6anis.

3a Bci 2 yactnHu — 15 banis.

YMOBOIO A0MNYCKY A0 €K3aMeHY € BUKOHAHHA BCiX NPaKTUYHUX Ta nabopaTtopHux pobit, 3aaHi 2
yactuHn MKP Ta cymapHUi cemecTpoBuiA penuTuHr Ginbwe 35 6anis. CemMecTpoBUA PEUTUHT MOXKHA
NiABUWMTL 33 PaxXyHOK 3a0X04yBa/ibHUX 6aniB (MakCMMym Ha 6) WAAXOM BMKOHAHHA A04aTKOBMX
iHOMBIAYyanbHUX 3aBAaHb (BUAAE BMKAAAa4). Ha eK3ameHi cnyxadyy HeobxigHo AaTn po3ropHyTi BianosiAi

Ha 3 NUTAHHA, KOXHE 3 AKNX OLI|iHI'O€TbCF| 3a HAaCTyNnHMMHU KpVITepiﬂMMZ

Ko»XHa yactmHa MKP

Kpurepii banun
npaBuabHa BigMOBiAb, MOMXAMBO 3 HECYTTEBMMW 3ayBa)KEHHAMMW, MOBHOTA 12-13
Bianosigj 6inbwa 90%
€ He NPUHUMNOBI 3ayBaXeHHA, NOBHOTA Biagnosiai 6inblwa 75% 9-11
€ NPUHUMNOBI 3ayBaXKeHHA, ale MOXKHA BBaXaTu LLO CYTb MUTAHHA PO3KPUTA, 7-8
NOBHOTA BignoBiAi He meHwa 60%
CYTb NUTAHHSA He PO3KpUTa Ta/abo NoBHOTa BiANOBIAI MeHwa 60% 0

Y BMNaAKy, KoM cymapHa ouiHKa 33 ek3ameH meHwe 24 6aniB, eK3ameH BBaXKA€ETbCA He 34aHUM, Npu

LbOMy 6anun He HapaxoByoTbCA. [11a NepeckNafaHHA eK3ameHy € ABi 404aTKOBI cnpobu.
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OTpuMaHHI cnyxayem penTuHrosi 6ann nepeBoasTb B YHIBEPCUTETCbKi OLHKM 33 LIKAAoHo:

KinbKictb 6anis OuiHKa
100-95 BigmiHHO
94-85 Oye pobpe
84-75 Hobpe
74-65 3a408BiNbHO
64-60 JocTtaTtHbo
MeHwe 60 He3agoBinbHO
He BUKOHaHi yMOBU A0NYCKY He ponyuweHo

9. JlonarkoBa indopmanis 3 IMCHUNIIHU (OCBITHHOT0 KOMIIOHEHTA)
JlopaTok A
Mooynbni Konmponwvni pooomu

YacTuna 1. [lo po3ainy 1 - 'eomeTpryuHa onTHKa Ta il 0OCHOBHI 3aKOHH.

KonTtponbue 3aBganas 1
[IpencraBiieHHs CBITJIa B TEOMETPUYHIN ONTHIL.
YMmoBu 6e3a0epallifHOCTI ONITUYHOT CUCTEMH.
3. KapauHanbHa MI0CKICTh 1 TOYKH ONTHYHOT CHCTEMHU.

KontponbHe 3aBganHs 2
[ToHSTTS CBITJIOBOIO MPOMEHS B T€OMETPUYHIN ONTHIII.
[MousATTS MapakcialbHOT 00JIACTI OIITUYHOT CUCTEMH.

3. @oKanbHI TUIOCKOCTI ONITUYHOT CHCTEMH.

KonTtponpHe 3aBaanHs 3
3ak0oH 000POTHOCTI X0y CBITIIOBUX IPOMEHIB.
Cdepuuna abeparris.

3. ®DokycHi 1 BepImHHI (OKYCHI BiJICTaHI ONTHYHOI CHCTEMHU.
KontponbHe 3aBnanas 4

N =

N =

N =

Lo

3aKoH B1OMBaHHS CBITJIA.

Komarnuna aGeparrtis.

3. I"0710BHI IJIOCKOCTI Ta TOYKH ONTHUYHOI CUCTEMH.
KonTponbHe 3aBnanss 5

no

Lo

3aKoH 3aJIOMJICHHS CBiTIA.

MepuaionanbHa U cariTaabHa IUIOCKICTb.

3. By3moBi mi1ockoCTi Ta TOYKH ONTUYHOT CHCTEMH.
KountponbHe 3aBaanHs 6

no

1. SBuIIe TOBHOTO BHYTPIIIHBOTO BiIOMBaHHSL.
2. AcCTUTMAaTHU3M.
3. CrpsikeHa TUIOCKICTh ONTHYHOI CHCTEMH.
Kountponbue 3aBaanns 7
1. [Toka3zHuK 3aIOMIICHHS CBITTIA.
2. BuxpuBneHHS mI10CKOCTI 300payKeHHS.

3. KapauranbHi MII0CKOCTI Ta TOYKK ONITUYHOT CHCTEMH.
KountponbHe 3aBganHs 8

1. [puammn depma.
2. Hucropcis.
3. DokanbHI TUIOCKOCTI ONITUYHOT CHCTEMHU.
Kountponbue 3aBaanns 9
1. [ToHATTS TOHKOT JiH3M.
2. XpomaruuHa a0epartis.
3. ®DoxkycHi 1 BepinHHI (POKYCHI BiACTaHI ONTUYHOI CUCTEMH.
Kountponbue 3aBaanns 10
1. [IpencrasyieHHs cBiT/Ia B TeOMETPUYHIN ONTHIIL.
2. YMmoBu Oe3abepalliiiHoi ONTHYHOT CUCTEMHU.
3. KapauHanbHi MI0CKOCTI Ta TOYKU ONTHYHOI CHCTEMH.
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N =

N =

n

N =

N =

N =

N =

N =

N N = N

n -

n -

A

KonTponbHe 3aBganns 11
[ToHATTS CBITJIOBOTO IPOMEHS B TEOMETPUUHIN OMTHII.
[onsaTTs NapakciaqbHOI 00JIACTI ONITUYHOI CHCTEMH.
DokanbHi MIO0CKOCTI ONTHYHOT CUCTEMHU.

Kontponbue 3aBganns 12
3akoH 000pOTHOCTI X0y CBITIAOBUX MPOMEHIB.
Cdepuuna adeparrist.
®oxkycHi 1 BepmHHI (POKYCHI BiJICTaHi ONTUYHOI CHCTEMH.
KonTponbshe 3aBnanns 13
3aKoH BiIOMBaHHSA CBITIIA.
Komaruuna aGepairist.
["ooBHI MIOCKOCTI T4 TOYKKH ONTHYHOT CUCTEMH.
Kontponshe 3apnanns 14
3aKkoH 3aJIOMJICHHS CBiTJIA.
MepuioHanbHa i caritajibHa IIOCKICTb.
By3710B1 MI0CKOCTI Ta TOYKH ONTHYHOI CHCTEMH.
KonTpossne 3aBnanus 15
SIBHIIE TOBHOTO BHYTPINIHBOTO BiIONBaHHSL.
ACTUTMaTHU3M.
CrpsbKeHi TUIOCKOCTI ONITUYHOI CHCTEMH.
KonTponsue 3aBmanas 16
[Toka3HUK 3a7I0MIICHHS CBIiTIIA.
BukpuBIIeHHS TUIOCKOCTI 300pa)KeHHSI.
KapnuHaibHi TUIOCKOCTI Ta TOYKH ONTHYHOT CHCTEMHU.
KonTponsue 3aBmanss 17
ITpunnun @epma.
HicTopcis.
@DoKaJIbHI IJIOCKOCTI ONTUYHOI CUCTEMHU.

KonTtponbae 3aBganss 18
[ToHSATTS TOHKOT JH3H.
XpomarmyaHa abepartis.
®DokycHi 1 BepImuHHI (OKYCHI BiJICTaHI ONTHYHOI CHCTEMHU.
Kontponpae 3aBganas 19
IIpencraBieHHs CBIiT/Ia B TCOMETPHUYHIM OITHII.
YMoBHu 6e3a0eppaiiOHHOCTI ONITHYHOT CUCTEMH.
KapauHaasHI TUIOCKOCTI Ta TOYKH ONITHYHOI CHCTEMH.
Kontponbae 3aBganas 20
[ToHATTS CBITIOBOTO MMPOMEHS B TCOMETPHYHIN OIITHIII.
IToHATTS MapakciaTbHOI 00JIACTI OMITHYHOT CUCTEMH.
®DokanbHI MIIOCKOCTI ONTHYHOI CHCTEMH.

Kountponbue 3aBaanns 21
3akoH 000POTHOCTI X0y CBITIOBUX ITPOMEHIB.
Cdepuana abeparrist.
®dokycHi 1 BepmHHHI (OKYCHI BiZICTaHI ONITUYHOI CHCTEMHU.

Kountponbue 3aBaanns 22
3aKkoH BiAOMBaHHSA CBITIIA.

Komaru4na abeparris.
["on0BHI TIOCKOCTI Ta TOYKHM ONTHYHOI CUCTEMHU.

KountponbHe 3aBganns 23
3aKoH 3aJIOMJICHHS CBiTIA.

MepuioHanbHa i caritanbHas TUIOCKOCTI.
By310Bi MJI0CKOCTI Ta TOYKH ONTUYHOI CHCTEMH.

Kountponbue 3aBaanns 24
SBHILIE TOBHOTO BHYTPILIHBOTO BiIOMBAHHS.
AcTUrMaTusm.

CrpsiKeHi TUIOCKOCTI ONITUYHOT CHCTEMH.
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KonTpossHe 3aBnanHs 25
IToka3HuK 3aJIOMJIEHHS CBITIIA.
BukpuBiieHH MI0CKOCTI 300paXKeHHS.
3. KapauHanbHi MI0CKOCTI Ta TOYKU ONTHYHOI CUCTEMH.
KonTponbHe 3aBnanus 26

A

1 [punuun depma.

2. Hucropcis.

3. dokanbHI III0CKOCTI OITUYHOI CUCTEMH.
Kontponbue 3aBganns 27

1. IToHATTS TOHKOI JIH3H.

n

XpomaruuHa abeparis.
3. ®okycHi 1 BepiInHHI (HOKYCHI BiICTaHi ONTUYHOT CUCTEMHU.
Kontponbshe 3apmaanns 28

1. SBuIIe TOBHOTO BHYTPIIIHBOTO BiJOWBaHHSL.
2. ACTUTMaTHU3M.
3. CrpsiKeHa IIOCKICTh ONTHYHOT CUCTEMH.
KonTponsue 3aBnanss 29
1. [Noka3HUK 3a710MIJIEHHS CBIiTJIA.
2. BukpuBIIeHHS TIOCKOCTI 300paKeHHSI.

3. KapauHanbHi MJI0CKOCTI Ta TOYKH ONTHYHOT CHCTEMH.
Kontponpue 3aBganns 30

1. ITpunnun depma.
1. Hucropcis.
2. DoKaJIBHI IIJIOCKOCTI ONTHYHOI CUCTEMH.

Yacruna 2. 1o Po3aia 2 - OcHoBu XBIWILOBOI onTuku; Po3ainy 3 - OcHoBHI 3aK0HN KBAHTOBOI
ontuku Ta Po3ainy 4 - CTpyKTypa Ta OCHOBHI €J1eMEHTH ONITUHYHHUX CHCTEM JIAa3ePHOI0
TEXHOJIOTiYHOIr0 00JI1aTHAHHS

KonTposnbhe 3aBnanss 1
PiBusinHs MakcBeia, 1x (hi3udHHN CEHC.
[ToHATTS IPOCBITIICHHS ONTHKH. [IpOCBITIIOIOY] AieTEKTPUIHI TOKPHUTTSL.
3. TlommpeHHS CBIT/IA B aHI30TPOITHOMY CEPEIOBHIII.
KontponbHe 3aBaanHs 2
1. PiBHSHHSA, IO ONMCY€E MOMNPEHHS TUIOCKOMIOIIPHU30BAHOI €IEKTPOMArHITHOT XBHJI y3/I0BXK OIHI€T OCi.
[onsTTs Mepioay XBUIIi, XBUJIEBOTO YMCIIA, KPYTOBOI YACTOTH 1 TOBKHHU XBHJII BUIIPOMIHIOBaHHSL.
2. HienexTpudHi BimOmBaroui mokpuTTs. [HTEepdepenttiiini q3epkaia.
3. IlpupomHa aHI30TPOITisI ONTHIHUX CEPEIOBHUII. SIBUIIEC MOABIHHOTO IPOMEHE3aJIOM -JICHHS.
KonTtponbHe 3aBganHs 3
Oco06auBOCTI 3aKOHIB BiIONBAHHS 1 3AJIOMJICHHSI CBITJIa BUXOMSIYH 3 XBHJICBOI TEOPii CBITIIA.
JienexTpudHi MOKPUTTS U PO3MIETLIIOBAHHS Ty YKiB.
[IpupomHa aHI30TPOIis ONTHYHUX CEPENOBHIL. Bich KprcTaa, MO3UTUBHI 1 HETATHBHI KPUCTAJIH.

N —

el e

Kountponbue 3aBaanns 4
1. KoedirmieHnT BigOMBaHHS CBIT/Ia IPH HOPMATHHOMY ITaJiHHI Ha TTIOBEPXHIO MTPO30POTO JTiCIEKTPHKA.
2. llomarrs mudpaximii cBiTia.
3. Ilpupoxna aHizoTpormis. BukoprcTanHs XBHJIEBUX TIOBEPXOHb 1 IHAWKATPHC MMOKA3HUKA 3aJIOMIICHHS TS
OITHCY XOJly XBHWJII B aHI30TPOITHOMY CEPEIOBHIII.
KountponbHe 3aBganHs 5

—_—

[onsrrs inTepdepenmii cBiTna.

2. Ipunuun I'oitrenca-dpenens.
3. IlItry4na aHI30TpOIIiS ONTUYHHUX CePeOBUI. SBHIIE (POTOMPYKHOCTI.
KountponbHe 3aBaanss 6
1. TloHATTS TUMUYACOBO] i MPOCTOPOBOI KOT€PEHTHOCTI BUIIPOMIHIOBAHHSL.
2. BoxuBanns 30H @peHens 11 onucy siBULL qudpakiii cBiT/Ia Ha HEIPO30POMY €KpaHi.

3. Ilryuna anizoTpomis onTHYHUX cepenoBul. Edext Dapazes.
KonTpossHe 3aBnanHs 7
1. Crosua cBiTIIOBa XBHJIS.
2. Hudpakuis PpeHenst (Ha NPSAMONIHIKHOMY Kparo eKpaHy). XapakTep 1 BHU3HAUYEHHs DPO3MOALTY
IHTEeHCUBHOCTI BULIPOMIHIOBAaHHS 32 EKPaHOM.
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3. Iry4na aHi30TpoIIis ONTHYHHUX cepeaoBull. KBagpaTuunuii enekrpoontuyanii eext Keppa.
KonTtponbhe 3aBganHs 8
1. Bararomaposi gienektpuuHi mokpuTTs. Knacudikamis i cepu 3acTtocyBaHHS.
2. Judpakiis @paynrodepa. Xapakrep i po3Mmoaisl iIHTCHCUBHOCTI BUITPOMIHIOBAHHSI.
3. lrtyyna ani3oTpomnis onTHYHUX cepenoBul. JliHiliHui enekrpoonTuynuii edekt Ilokkenbca.
KonTtponbue 3aBganHs 9
1. PiBasHHS MakcBeina, X Qi3u4HMiA CEHC.
2. TloHATTS MpOCBITIAEHHS ONTHKH. [IpOCBITIIIOOYI JieNeKTPUYHI ITOKPHUTTSL.
3. TlommpeHHs CBiTIa B aHI30TPOITHOMY CEPEIOBHILIL.
Kontponbue 3aganns 10
1. PiBHSHHS, 110 OMKCYE MOMIMPEHHS MIIOCKOMOJISPU30BaHOT €JIEKTPOMArHiTHOI XBHJI Y3/IOBXK OZHI€T OCi.
[oHATTS Iepiogy XBHIIi, XBHJICBOTO YUCIIa, KPYTOBOI YaCTOTH 1 JOBXKHHHW XBUJII BUIIPOMIHIOBAHHSL.
2. JienexTpuuHi BiOMBatovi MOKPUTTS. [HTEpdepentiiini n3epkaia.
3. TlpupomaHa aHI30TPOIIisS ONTUYHUX CEPEIOBUIIL. SIBHIIE MOABIHOIO IPOMEHE3aIOM-JICHHSI.
Kontponbue 3aBganns 11
1. OcoOnuBOCTI 3aKOHIB BiZIOMBAHHS 1 3AJIOMJICHHS CBITJIa BUXOJISYH 3 XBUJICBOI TEOPil CBITIIA.
2. JlieneKTpu4Hi MOKPUTTS JJIs1 PO3IIECTUTIOBAHHS MYYKiB.
3. IpupojHa aHi30TpOIis ONTHYHUX CepPeOBHUII. Bich KpucTana, MO3UTHBHI 1 HEraTUBHI KPHCTAIH.
Kontponbue 3aBganns 12
1. KoedinienT BiOMBaHHsI CBITJIAa IPH HOPMAJIBLHOMY A iHHI Ha MOBEPXHIO ITPO30POTO JieIeKTPHKA.
2. TlonsarTs qudpaxmii cBiTia.
3. IlpupoxaHa aHi3oTpoIis. BUKOpHCTaHHS XBUJIEBUX MOBEPXOHbB 1 THIMKATPUC MOKA3HUKA 3aJIOMIICHHS JUIS
OIMCY XOJly XBHJIi B aHI30TPOITHOMY CEPEJIOBHIIII.
Kontponpae 3aBganas 13
[MousTTs iHTEpdepeHiii ciTa.
. Ipunun I'toiirenca-dpenens.
3. IlTy4na aHi30TpOIIis ONTHYHUX CEPEAOBUILL. SBUIIE POTONPYKHOCTI.
Kontponbae 3aBganns 14
[ToHSATTS THMYACOBOI 1 IPOCTOPOBOI KOTEPEHTHOCTI BHITPOMIHIOBAHHSL.
BoxuBanns 300 @peHens I oNucy SBUMT AM(pakiIii CBiT/Ia Ha HEMPO30pOMY eKpaHi.
IltyuHa aHi30TpOIisA ONTHYHUX cepenoBuiil. Edexkr Dapanes.
KonTpoinbHe 3apnanns 15

N —

—_

hadli 2

1. Cros9a cBiTIIOBa XBHJIS.
2. Hudpakiis Ppenens (Ha TPAMOTIHIHHOMY Kparo €KpaHy). XapakTep i BHU3HAYCHHS PO3IOALTY
IHTEHCHBHOCTI BUIIPOMIHIOBAHHS 32 €KPAHOM.
3. IIryuna aHi30TpOIIig ONTHYHHUX cepenoBuIl. KBagpaTuanuii enekrpoontunynmii ehext Keppa.
KontponpHe 3aBmands 16
1. Bararomaposi mienexTpudni mokputTs. Kiacudikarris i cepu 3acTocyBaHHS.
2. Hudpakmis Opayrrodepa. Xapakrep i po3Moaisl iIHTEHCHBHOCTI BUITPOMIHIOBaHHSI.
3. Ulry4na aHizoTpormis onTuyHUX cepenoButl. JliHiiHUNA enekrpoonTrnaHmi edekt [lokkenbca.
KonTponbue 3apnanns 17
PipasiHEs MaxkcBenna, ix ¢i3udHmiA CeHC.
. llonsarTs mpocitineras onTukH. [IpoCcBiTIIIOIOY] TieTeKTPUIHI TOKPUTTS.
3. llommpeHHs CBiTIa B aHI30TPOITHOMY CEPEIOBHIIT.
KountponbHe 3aBganss 18
1. PiBHSIHHS, IO ONMMCY€ MOMIUPEHHS TUIOCKOITOISIPU30BAHOI €IEKTPOMArHITHOI XBUITI Y3/IOBXK OJHIET OCi.
[onsTTs MIEepioay XBUITi, XBUIIEBOTO YMCIIA, KPYTOBOI YACTOTH 1 IOBKHHU XBUJII BUIIPOMIHIOBaHHSL.
2. JlienexTpu4Hi BiOMBaro4i MOKPUTTS. [HTEpdepeHiliHi 3epkana.
3. IlpupomHa aHI30TPOIIiS ONTUYHUX CEPENOBUII. SIBHIIE MTOABIITHOrO IPOMEHE3AIOM-JICHHSL.
Kountponbue 3aBaanns 19
1. OcobnuBocTi 3aKOHIB BiIOMBaHHS 1 3AJIOMIIEHHS CBIiTJIa BUXO/IYH 3 XBUJIEBOI TEOPil CBITIA.
2. JlieneKTpu4Hi MOKPHUTTS IS PO3MICTIIOBAHHS ITyYKiB.
3. IlpupoaHa aHi30TpOITisl ONTHYHUX CepeAoBHUIL. Bichk kpucTana, MO3UTHBHI i HEraTUBHI KPHCTAIH.
Kountponbue 3aBaanns 20
1. KoediuienT BinOMBaHHs CBiT/Ia IPH HOPMAJIbHOMY MaJiHHI Ha MOBEPXHIO IPO30POTO AieIEeKTPHKA.
2. Tlonsarts qudpaxuii cBitia.
3. Ilpupoana anizoTpomis. BukoprcTaHHs XBHJIEBUX NOBEPXOHB 1 IHIMKATPUC MOKA3HUKA 3aJIOMIICHHS LIS
OTMCY X0y XBHJIi B aHI30TPOITHOMY CEPEIOBHUIII].
Kountponbhe 3aBaanns 21

N =

1. Tonsarts inTepdepeHuii cBiTIa.
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1.
2.

[punnun I'rolirenca-Openens.

Ty4yna aHi30TpoMisi ONTHYHUX CEPeAOBUIL. SBuILEe GOTONPYKHOCTI.
Kontponbue 3aBaanns 22

[ToHATTSI THMYACOBOI 1 MPOCTOPOBOi KOT€PEHTHOCTI BUMPOMiHIOBaHHSI.

BxuBanus 300 @penens s onucy SBUll Addpakiii CBiT/Ia Ha HEIPO30POMY €KpaHi.

Ty4na anizoTpomis onTHYHUX cepenoBul. Edekr dapazes.
Kontponbhe 3aBganns 23

Crosya CBITJIOBa XBHJISL.
Hudpakuis Openens (Ha NPAMONIHIHHOMY Kparo eKpaHy). Xapakrep 1 BH3HAUEHHS PO3MOILTY

IHTCHCUBHOCTI BUIIPOMIHIOBaHHS 332 EKPaHOM.
3. Iry4Ha aHi30TpOIIis ONTHYHHUX cepeAoBuIl. KBanpaTuunuii enekrpoontuyanii eekt Keppa.

1.
. udpaxiis ®paynrodepa. Xapakrep i po3moisi iIH-TCHCUBHOCTI BUIIPOMIHIOBAHHS.
. Ty4Ha anizoTporis onTHYHKUX cepepoBuil. JIiHilHUHA enekrpoontuuHmii edekt [Tokkemnbca.

2
3

Kontponbue 3aBaanns 24
Bararomaposi gienexrpuuni nokputta. Knacudikaris i chepu 3acrocyBaHHs.

KonTtponnue 3aBganss 25

1. PiBHSHHS, 110 OMMCYE TMOMIMPEHHS IIOCKOIOIISPU30BAHOT €IEKTPOMATHITHOT XBUJII Y37I0BXK OJHI€T OCi.

Tloustra

2.
3.

1.
2.

3

1.
2.
3.

nepioy XBUJIi, XBHIIEBOTO YKCIIa, KPYTOBOI YACTOTH 1 JOBKWHH XBHJII BUITPOMIHIOBaHHSI.
HienexktpuuHi BiOMBaO4i MOKPUTTSL. [HTEpdepentiiini n3epkaa.
[MpupoaHa aHI30TPOITiSt ONTHYHUX CEPENOBHIL. SIBUIIE TOBITHOTO MPOMEHE3IOM -JICHHS.
Kontponbue 3aBganss 26
Oco0JIMBOCTI 3aKOHIB BiIOMBAaHHS 1 3aJIOMJICHHS CBITJIa BUXO/SYM 3 XBHJIEBOT TEOpii CBITIIA.
JienekTpryHi MOKPUTTS JJISl PO3IIETUTIOBAHHS Ty YKiB.
. [pupomHa aHi30TpOIist ONTUYHUX cepenoBull. Bick KprcTana, TO3UTHBHI 1 HETATUBHI KPUCTAIIH.
Kontponbae 3aBganas 27
KoedimienT BinOWBaHHA CBITJIAa IPU HOPMATEHOMY Ia/IiHHI Ha MMOBEPXHIO IPO30POTO JieICKTPHKA.
ownsrTs nmudpaxiii cBiTia.
[Ipupomna anizoTporis. BukopucTaHHs XBHJIEBUX ITOBEPXOHbB 1 IHIUKATPUC TTOKA3HUKA 3aJIOMJICHHS JIJIST

OTINCY XOJy XBHJII B aHI30TPOITHOMY CEPEIOBHIITI.

el Sl

—

L.

KonTtponnae 3aBaanss 28
[TonsTTs inTEepdepeHIii cBiTIIA.
ITpunnun I'tolirenca-Openens.
IlITy4Ha aHi30TPOIISA ONTUYHUX CEPEaOBHIL. SBHUIIEe HOTONPYKHOCTI.
Kontponbae 3aBganas 29
[ToHATTS THMYIACOBOI 1 TPOCTOPOBOI KOTEPEHTHOCTI BUITPOMIHIOBAHHSL.
BixuBanus 300 OpeHens i onucy sBUIN AU(PaKIlii CBIT/Ia Ha HEMPO30pOMY EKpaHi.
Ityuna anrizoTporis onTuIHUX cepenopuil. Edexr Dapanes.
Kontponpae 3aBganas 30
Crosda CBITIIOBA XBHIIS.

2. Hudpaxmis @PpeHens (Ha TPAMONIHIKHOMY Kpar eKpaHy). XapakTep 1 BHU3HAYCHHS PO3IOILITY
IHTEHCHBHOCTI BUIIPOMIHIOBAHHS 32 €KPAHOM.
3. IlIry4na aHi30TpOIIis ONTHYHHUX cepenoBuil. KBagpaTtuunuii enekrpoontuanmii edhekt Keppa.

JlomaTtok b

Ilpuénusnuil nepenik numans, AKi GUHOCAMBCA HA CEMECMPOBGUIL KOHMPOJlb

(ITutaHH4 V11 NpOBeieHHS eK3aMeHalliHOI MMCbMOBOI po60TH chopMOBaHi B 6iJieTH 10 3

3anMTaHHS 3 Pi3HUX PO3/iJiB).

1. VYSBJIEHHS PO CBITJIO B FT€OMETPUYHIM ONTHIII.

2. PiBastHES MakcBenna, X ¢pi3nyHAN 3MiCT.

3. KsanroBa ontuka. O01acTb 3aCTOCYBaHHS 1 OCHOBHI MOHSTTSL.

4, [ToHATTS CBITIOBOTO MPOMEHS B TEOMETPUYHIN OTITHUIL.

5. PiBHsIHHS, sIKe ONMUCYE MOIMIMPEHHS TJIOCKOT MOHOXPOMATHYHOI €IeKTPOMArHiTHOI XBWIII Y3J0BXK

oniei oci. [loHATTS mepioay XBuIIi, XBUJIOBOTO YKMCIIa, KPYTOBOi YACTOTH 1 JOBXXUHH XBHJII BUIIPOMiHIOBaHHSI.

6. KsanroBa ontuka. [loctynatu bopa. IIoHATTSI KBAaHTOBUX HEPEXOIiB.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

na3epis.

35.
36.
37.

3aKoH 3BOPOTHOCTI X0y CBITJIOBUX IIPOMEHIB.

Oco0IMBOCTI 3aKOHIB BIAOUTTS i 3aJIOMJICHHS CBITJIa, BUXOSUU 3 XBHJILOBOI TEOPii CBITIIA.
KsanToBa ontuka. Tpu mporiecu B3aeEMOJIi1 €IEKTPOMarHiTHOTO BUIIPOMIHIOBAHHS 3 PEYOBUHOIO.
3aKoH BiIOUTTS CBITIA.

KoedimieHT BinOUTTS CBiT/Ia IPH HOPMATIBHOMY MaJIiHHI Ha IOBEPXHIO MPO30POro JieNeKTPHKA.
KeanToBa ontuka. SIBuiia HeniHidHOT onTHkKH. CyTHICTh 1 OCHOBHI ITOHSTTSL

3aKoH 3aJIOMJICHHSI CBITJIA.

[ousarts inTepdepentii caitna. Ii BB Ha HOMMPEHHS MyYKa BUIIPOMiHIOBAHHS.

Hemniniitna ontrka. SIBUIIe MPOCBITICHHS ONTUYHOTO CEPEIOBUIIIA.

SIBUIIIE TOBHOTO BHYTPIIIHHOTO BiIOUTTSL.

[ToHATTSI THMYACOBOT 1 TPOCTOPOBOT KOT€PEHTHOCTI BUIPOMiHIOBaHHSI. [IpHUnHI BUHUKHEHHSI.
Hemniniiina ontuka. SIBuiie 3aremueHHs cepenopuina (bararodoronnuii BHyTpimHiil poroedekr).
[Moka3uuk (aOCOIOTHUI 1 BIIHOCHMIA) 3a7I0MJICHHS CBiT/Ia. Di3uUHU CeHC.

BusnadeHHs CTOSAYiM CBITJI0OBOT XBUJII 1 OCOOJIMBOCTI ii MOIIUPEHHS.

Hemniniiina ontuka. ITogBo€HHS YacTOTH CBITIIA.

Bararorraposi mienekrpu4Hi mokputts. Kimacugikaiiis Ta 001acTi 3aCTOCYBaHHS.

I'eomerpuuna onrruka. [Ipunimn ®@epma (MpUHIIMT HAWMEHIIIOTO Yacy).

[ToHATTS POCBITIIIHHS ONTUYHKX AeTayeid. [IpoCcBITIIIOYI TieJeKTPUYIHI TOKPUTTS.

Heniniitna ontrka. SIBuie camodokycyBaHHS i caMOKaHai3aIlii BUIIPOMIHIOBaHHSI.

ITonsTTs ToHKO1 JiH3U. DOpMyIIa TOHKOT JTiH3H.

Mienextpuuni BinOuBaro4i noKpuTTs. [HTepdepeHiilini A3epKaia.

CTpyKTypa ONTHYHAX CHCTEM JIA3EPHOTO TEXHOJIOTTYHOTO 001 HAHHSI.

YMoBH 0e3a0epaliifHoCTI ONTHIHOT CUCTEMH.

JienexTpudHi TOKPUTTS IS PO3IIEIUICHHS ITyYKiB BUITPOMIHIOBAHHSI.

OnTHdHa crcTeMa TPaHCIIOPTYBaHHS JTa3€PHOTO BUIPOMiHIOBaHHS. [Ipr3HadeHHs 1 cxia.
[ToHsATTS MapakciaabHOI 00J1aCTI ONTHYHOT CUCTEMH.

[onsarrs mudpakuii cBita. [i BIIMB Ha MOMMpPEHHS MyYKa BUIIPOMiHIOBAHHSL.

OnTHdHa crcTeMa TPAaHCTIOPTYBaHHS JIa3ePHOTO BUTIPOMiHIOBaHHS. JIIH30B1 TeNeCKOMiuHI CHCTEMHU

Cdepuuna abepanis. [IpuunHr BHHUKHEHHS Ta METOIN YCYHEHHSI.
[onsrra mudpakmii ceitna. [Ipuanun [rolirerca-Openerns.

OnTudHa crucTeMa TPAHCIOPTYBaHHS JA3€PHOTO BUIPOMIHIOBAaHHS. J[3epKallbHi TeecKOIiuHi

CUCTEMHU ﬂasepiB.

38.
39.
40.
41.

3acrocyBanHs 30H Openens a1 onucy sBULI AU(pakii CBiT/Ia HA HEMPO30POMY €KpaHi.
OnrtryHa cucTeMa TPaHCIIOPTYBAHHS J1a3€pHOTO BUITPOMIHIOBaHHS. 3aXUCHUM TPOMEHENPOBiI.
Komarnuna aGeparist. [IppunHy BUHUKHEHHS Ta METOIM YCYHEHHSI.

Hudpakuis Openenst (Ha NpSAMOTIHIAHOMY Kparo €KpaHy). XapakTep 1 BU3HAYCHHS PO3MOJILTY

IHTEHCHBHOCTI BUIIPOMIHIOBaHHS 32 €KPaHOM.

42.
43.

OnTuyHa cucrema TPAHCIOPTYBAHHSA JIa3€PHOT'O BI/IHpOMiHIOBaHHSI. HOBOpOTHi A3CpKajia.

MepI/I)IiOHaJ'IBHa 1 caruraiabHa IUIOMIMHYA ITyYKa BI/IHpOMiHIOBaHHSI.
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44,

Hudpaxuis Opaynrodepa. Xapakrep i po3moaia iH-TECHCHBHOCTI BUTIPOMiHIOBAHHSI.

45, OnrtryHa cucTeMa TPaHCIOPTYBaHHS Ja3ePHOT0 BUITPOMiHIOBaHHS. BinOuBHI mpu3mu.

46. Acturmarusm. [IpyurHY BUHUKHEHHSI T METOAU yCYHEHHS.

47. Oco0JIMBOCTI ONIMPEHHS CBITJIa B aHI30TPOITHOMY CEPEIOBHIIL.

48. OntryHa  cucTeMa  TPaHCHOPTYBaHHS  BHUIPOMiHIOBaHHsS  Jiazepa.  CBITJIOBOJIOKOHHI
MPOMEHEIPOBOH.

49. Bukpusnenns riommHn 300paxenHs. [[pyurHN BHUHUKHEHHSI Ta METOAU yCyHEHHSL.

50. [Ipupoana aHi30TpOMis ONTHYHUX CEPEJOBUII. SIBUILE TOABIHHOTO MPOMEHE3aIOMIICHHS.

51. OnTryHa epeTBOpIOIoYa CHCTEMa JIa3ePHUX TEXHOJOTIYHUX YCTaHOBOK. [IpU3HaYeHHs 1 cKial.

52. Hicropcist. [IpyurHy BHHUKHEHHS Ta METOAN YCYHEHHSI.

53. [Ipupoana aHi30TpoOIis ONTHYHUX cepefoBulll. Bich kpucrany. [103UTHBHI i HETATUBHI KPUCTAH.

54, Onrtnyna neperBoprotoda cucremMa. ONTHYHI KITWHU.

55. Xpomaruyuna abepartist. [I[pyurHY BUHUKHEHHS Ta METOIM YCYHEHHSI.

56. OnrtryHa nepeTBoproroya cucreMa. AKCiKOHH.

57. ITy4Ha aHI30TpOIisT ONTHYHKUX CepeAOBUIL. SBuIe GOTONMPYKHOCTI ONTUIHUX CEPEIOBHIIL.

58. Onrtruyna neperBoprotoda cucrema. [Ipu3Mu, 110 po3aUIAIOTH BUPOMIHIOBAHHS.

59. YMoBH Oe3a0epariiiHOCTI ONTHYHOT CUCTEMH.

60. [ITy4Ha aHi30TpOIIisE ONTHYHKUX cepeAoBull. Marnitoontunynnii epexr dapagest.

61. OnTudHa cucTeMa TPaHCIOPTYBaHHS JIa3epPHOTO BUIIPOMIHIOBAHHSA. J[3epKanbHI TEIECKOMIdHI

CHUCTEMH JIa3epiB.

Po0ouy nporpamy HaBYAJIbHOI IMCUMILTIHM (cHJadyc):

CkJ1aeHo: JI0IICHT, K.T.H., 101ieHT Pomanenko Bikrop BacuipoBud

YxBasieHo Kadeaporo Ja3epHoi TeXHIKU Ta (13UKO-TeXHIYHUX TexXHoJori# (mpoTokon Ne 16 Bix
18.06.2025 p.).

Moromkeno Meroauunoro komicieto incturyry HH IM3 im. €.0. [1atona (mpotokos Ne_ 11/25
Big 26.06.2025 p.).
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