gu HavwioHasIbHUEA TEXHIYHWIA YHiBEpCUTET YKpaiHK

J nTmT Kadgenpa aasepuoi
ag «KUTBCbKMIA MOMITEXHIYHUIA IHCTUTYT %W Texuikn Ta dizuKo-

imeHi ITOPA CIKOPCBKOIO» Bi3MKO-TeXHIMHI TEXHONOF] TeXHIYHNX TeXHOJIOTIH

OnNTUYHI cMcTemmn Nas3epHOro TeXHONOoriYHoro obnagHaHHA
Pob6oua nporpama HaBYanbHOI gucumnaiim (Cnnabyc)

PekBi3uTH HABYAJBLHOI JMCIMILIIHA

PiBeHb BULLOI OCBiTU Jpyeuit (mazicmepcoxuit)

Fanysb 3HaHb 13 Mexaniuna inscenepin

CneujianbHicTb 131 Ilpuknaona mexauika

OcCBiTHA nporpama Inorcunipune 36aprosanus, 1a3epHUX ma cCHOPIOHEHUX MeXHON02il
CraTyc gucumuniiim Buébipkoea

dopma HaBUYaHHA 3aouna

Pik nigrotoBku, cemecrp 1 Kypc, éecnanuii cemecmp

O6car aucumnninm 5,0 kpeoumise ECTS , 150 200un, (nekuii - 10 200., 1a6.poé. - 4 200.,

npakm.3an. - 4 200., CPC — 132 200. )
CemecTpOoBMit KOHTPO/Ib, Exzamen, MKP
KOHTPOJIbHI 3axoau

Po3Kknapg, 3aHATb https://Rozklad.kpi.ua

MoBa BuKnagaHHA Ykpaiucoka

IHdopmaLin npo Jlekmop: Oouenm, kano. mex. Hayk Pomanenxo Bikxmop Bacunvosuu,

KepiBHMKa Kypcy / romvw@gmail.com

BUKNagavis Ilpakmuuni / Jlabopamopui: Oouyenm, Kano. mex. Hayk Pomanenxko Bixkmop
Bacunvoeuu, romvvv@gmail.com

Po3milL,eHHA Kypcy https://classroom.google.com/c/NJAXMTEYNTE2NDEQ?cjc=g3phl5h

IIporpama HaBYAJIbLHOI 1M CHUILTIHI

1. Onuc HaBYAJBLHOI AUCHMILIIHM, il MeTa, MpeAMeT BUBYAHHSA Ta Pe3yJIbTATH HABYAHHSA

Hapuanpna muctimmiina "Ontuani cuctemu JITO" 6a3yeTbest Ha 3HAHHAX, SKI CTYJICHTH 3aCBOLTH
IpU OTPUMaHHI OCBITHBO-KBaJi(iKaliifHOro piBHA OakanaBp 3 HampsMmy miarotoBku 131 Ilpuknanna
MeXaHiKa, a caMme, HapHCHOI IreoMeTpii, 1H)KEHEpPHOi Ta KOMIT'IOTepHOi rpadiku, MaTeMaTUKH, (PI3UKH,
TEXHOJIOT1i KOHCTPYKIIMHMX MaTepianiB, MeXaHIKM MaTepiajiB Ta KOHCTPYKIiH, aeraneil MalluH,
€JIEKTPOTEXHIKU Ta EJIEKTPOHIKM, OCHOB HAYKOBHUX JOCIIIKE€Hb Ta TEXHIYHOI TBOPYOCTi, TEXHOJOTIi
MaIMHOOYTyBaHHs, B3a€EMO3aMIHHOCTI 1 CTaHIApTU3allil Ta TEXHIKK BUMIPIOBaHb, TEXHOJIOTIT J1a3epHOi
00po0Okwu, (hi3uku ja3zepiB, MOJEITIOBAaHHI Ta ONTUMI3allli 00’ €KTIB Ta CHCTEM, JIA3EPHOTO TEXHOJIOTIYHOTO
obnagHaHHsA Ta (I3UKK B3a€MOJii KOHIIEHTPOBAHMUX MOTOKIB 3 peuoBHHOIO. Jlucrmmmina "OnTuuHi
cucremu JITO" ckiagae OCHOBY TEOPETHUYHOI Ta MPAKTHUYHOI MIATOTOBKM MalOyTHIX (axiBLiB y Taiys3i
ONTUYHHUX CHUCTEM B3araji Ta JJa3epHUX TEXHOJIOTTUHUX CHUCTEM 30Kpema.

HaByasbHa AuCHUIUIIHA HaJMEXWTh A0 MepesiKy AUWCUUIUIIH LUKy mnpodeciiHoi miaroToBku
OCBITHBOI IPOrpaMHU ApPYroro piBHA BUILOI OCBITH — MaricTpa 3 NpUKJIaJHOI MEeXaHIKHU.

IlpesMeTOM HaBYa/IBHOI AMCUMILIIHM € CUCTEMAaTH30BaHe BUBYCHHS CTYJICHTAMHU TCOPCTUYHUX
3HaHb y Taly3l JIA3epHOI ONTUKHU, O3HAMOMIIEHHS 3 ICHYIOUMMH Ha JAHUH MOMEHT CXE€MaMM ONTHYHUX
CHCTEM JIa3€pHOT0 TEXHOJOTTYHOTO YCTaTKyBaHHS Ta MPUAOAHHS KOHKPETHUX MPAKTHUYHUX HABUYOK JJIS
IPOBE/IEHHS CAaMOCTIHHOTO POEKTYBAHHS, PO3PaXyHKIB Ta KOHCTPYIOBAHHS ONTUYHUX CUCTEM JIa3€PHOTO
TEXHOJIOTIYHOTO ycTaTKyBaHHs. CTyIEHTH pO3IJISAal0Th 3arajibHi IMOJIOKEHHS Ta SBUIIA T'€OMETPUYHOT

1
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OIITUKH, EJICKTPOMArHITHOT TeOpii CBITJIa Ta KBAHTOBOT ONTHKH, BUBYAIOTh 3arajibHy CTPYKTYPY ONTHIYHHX
CHCTEM Ta IIJCHCTEM JIA3€PHOTO TEXHOJOTIYHOro OOJagHaHHSA, ONTHYHI Martepianu, sKi
BUKOPUCTOBYIOTHCS B JIA3EPHUX ONITUYHUX CHCTEMAX, ISl BATOTOBJICHHS ONTHYHKX JieTajleH i, HAPUKIHII,
3HAHOMIISITBCA 13 KOHKPETHUMH CUCTEMaMH TEXHOJIOTTYHOTO 00JIaHAHHSI.

[lo 3akiHYCHHIO BUBYCHHS JUCHUIUIIHK CTYJCHTH TIOBUHHI OIAHYyBaTH CHCTEMOIO YMiHb
BUPIIIYBATH TUIIOBI 3aJa4i AISTBHOCTI MiJ] Yyac 3/IHCHEHHS IEBHUX BUPOOHNYNX (YHKIIN, sIKi HABOAATHCS
HIDKYC:

* MPOEKTYBATH Ja3epHI MiJACHCTEMHM ONTUYHHMX CHCTEM sl 3a0e3Me4YeHHsS TPaHCIOPTYBaHHS,
NIEPETBOPCHHS, KOHIICHTPYBAHHs JIA3€PHOTO  BUIPOMIHIOBAHHS; CIIOCTEPEKCHHS, KOHTPOJIO Ta
BUMIpPIOBaHHS HOTO TapaMeTpiB 3a TOTIOMOT0I0 BUZHAYEHUX METOIHK;

* IPOBOJIUTH CUHTE3 ONTHYHUX CHCTEM JIA3EPHUX TEXHOJIOTIYHMX KOMIUICKCIB,

* po3pobasTH ab0 MOJEpHI3yBaTH MPHUCTPOi Ui KEepyBaHHS IHapaMeTpaMH ITydKa Ja3epHOro
BUIPOMIHIOBAHHS 32 MPUHIHUIIAMH (i3MKH J1a3epiB Ta Ha 0a3i BIIOMUX aHAJIOTIYHUX PIlICHb;

* po3pobisiTH ab0 MOJEpPHI3yBaTH ONTHUYHI MPHUCTPOI AJS TPAHCIOPTYBAaHHS, MEPETBOPEHHS Ta
KOHIICHTpaIlii eHeprii my4yka JIa3epHOro BUIIPOMIHIOBAaHHS 3a 3akoHaMH (i3WKkH Ta Ha 0a3i BIIOMHUX
AHAJIOTIYHUX PIIICHb.

TakuM YHMHOM, TNPEIMETOM ITUCIHMIUTIHM € PO3PaxXyHOK Ta KOHCTPYKTOPChKE 3a0e3reueHHS

TEXHOJIOTTYHOI'O nmpouecy Ha3epHOI O6p06KI/I OIITUMAJIBHOIO OIITUYHOIO CUCTCMOIO.

MeToO10 HaB4Ya/IbHOI AUCLHUIIIHU € POPMYBaHHA Y CTYI€HTiB KOMIIETEHTHOCTeH y BiOBiAHOCTI 10
OIlII, a came:

3arasibHi KoMneTeHTHOCTI (3K)

3K 01 | 3naTHicTh BUSBIATH, CTAaBUTH Ta BUPIIIYBATH iHKEHEPHO-TEXHIYHI Ta HAYKOBO-TIPUKJIIAIHI
poOJIeMu.
3K 04 | 3paTHicTh po3p06JATH NPOEKTH Ta YIPABJSITH HUMU.
3K 06 | 3paTHiCTb BUMTHCSA | 0BOJIOJIIBATH CyYaCHUMHU 3HAHHSIMHU.

daxoBi KoMneTeHTHOCTI cneniaabHOCTI (PK)
3MaTHICTh OMKCcaTH, KIaCU(PIKyBaTH Ta 3MOJIECITIOBATH IIUPOKE KOJIO TEXHIYHUX 00’ €KTIB Ta
®K 2 | nporuecis, 110 IPYHTYETbCS Ha MNIMOOKOMY 3HaHHI Ta pO3yMiHHI TEOPil Ta MPAKTUK
MEXaHIYHOI 1H)KEeHepii, a TAK0K 3HAHHIX CYMIKHUX HAyK
3MaTHICTh 3aCTOCOBYBAaTHM BIAMOBIAHI MaTeMaTH4HI, HAyKOBI 1 TEXHIYHI METOMH,
iHpopMaliiiHi TexXHOJOrli Ta MPUKIAJAHE KOMITIOTEpHE IporpaMHe 3a0e3neueHHs JUis

PK5 BUPIIICHHS 1H)KEHEPHUX 1 HAayKOBUX 3aBJaHb B 3BaplOBaHHI, JIa3€pHUX Ta CIOPIIHEHUX
TEXHOJIOTIX

DK 8 3/1aTHICTh PO3pOOIATH ClelianbHl cIoco0u Ta 3acO00M J1a3epHOi PO3MIPHOI Ta MOBEPXHEBOI
00poOKHU

3rifiHO 3 BHUMOTaMM OCBiTHbO-podeciiiHOi mnporpamMu CTyZEHTH TicJasi 3aCBOEHHHA
KpPeAMTHOr0 MOAYJII0O MAlOTh NPOZEMOHCTPYBATH TaKi NPOrpaMHi pe3y/ibTaTH HABYaHHS:

PH S CaMOCTIIfHO CTaBUTH Ta pO3B’SA3yBaTH 3aJadl 1HHOBALIMHOTO XapakTepy, apryMEeHTYyBaTH 1
3aXMIIATH OTPUMAaHI PE3yJIbTaTH Ta MPUIHAITI PillICHb

PH 10 BeCTI/I HOUIYK HEOOX1IHOI in)opMaui}o B HayKOBO.-TeXHi‘lHiI‘/'I J?iTepaTypi', eJIEKTPOHHMX 0a3ax Ta
IHINNX JDKEpenax, 3aCBOIOBATH, OLIIHIOBATH Ta aHAII3yBAaTH IO iH(OpMAILIiI0

PH 14 BuxopucroBysaru cneu'iaani croco0M Ta 3aco0M Ja3epHOi OOpOOKM Ui JIOCSATHEHHS
ONTHMAJIbHUX PE3YyJIbTaTIB

2. TlpepekBi3UTH Ta NMOCTPEKBIi3UTH AMCHUILIIHU (MicHe B CTPYKTYPHO-JOTiuHiii cxewmi
HABYAHHS 32 BiINOBIIHOI0 OCBITHBOIO MPOrPaMoI0)

JUis  ycHiIIHOTO 3aCBOEHHS MaTepialy OCBITHHOIO KOMIIOHEHTY HEOOXiJHI 3HaHHS, fKi
OJICPXKYIOTBCSL CTYICHTOM Yy TONEepeAHix Kypcax: «Buma wmaremaTukay», «Jlinilina anreopa i
aHAJITHYHA reomMeTpis», «3aranbHa ¢izuka», « TexHo10riss KOHCTPYKIITHMX MaTepiadiB», «Dizuka
B3a€MOJIii KOHUEHTPOBAHMX MOTOKIiB eHeprii 3 pedoBHHOO»; «TexHosorii Ta ycTarKyBaHHS
3BapIOBaHHS IUIABJECHHSIM, JIa3epHUX Ta cnopiaHeHux mnpoueciB. Yacruna 2. TexHoJorii Ta
YCTAaTKYBAaHH JIa3ePHUX MPOLECIBY.



3HaHHS, SKi 0JICP’KAHO ITij] YaC BUBUCHHS OCBITHBOTO KOMIIOHEHTY, MOKYTh OyTH 3aCTOCOBaHI1 JIJIs IPAKTUKH

Ta BUKOHAHHS aTeCTaIliiHOT pOOOTH.

3. 3micT HABYAJBHOI AUCHUAILIIHA
Beryn.

Po3ain 1. OCHOBHI OHATTH reOMETPUYHOI ONITHKHU:

Tema 1.1. Mema ma 3a80anusn kypcy. OcHo8Hi nonodicents ma meopii. PomomempuyHi 6eTUUUHU.
Tema 1.2. I'eomempuuna onmuka ma ii OCHO8HI 3aKOHU.

Tema 1.3. Abepayii onmuunux cucmem.

Po3aia 2. OcHOBU XBHJIbOBOI ONITHKHU:

Tema 2.1. Enexmpomaenimua meopia ceimaa. Pisnanua Makceena.

Tema 2.2. Inmeppepenyin ceimaa. Ilpocsimatosanvrui nokpumms. Inmepengpepenyiiini 0zepkana.
Tema 2.3. Jlugppaxyia ceimna. /Jugppaxyitini aeuwia 6 1a3epHux nyyKax.

Tema 2.4. Posnoscroddicennsi ceimia 6 awnizomponnomy cepedosuwi. [lpupoona i wmyuna

anizomponis,

Po3nin 3. OcHOBHI 3aK0HM KBAHTOBOI ONITHKHU:
Tema 3.1. Ocnosu keanmoeoi onmuxu.
Tema 3.2. Asuwa neninitinoi onmuxu.

P0321i.]'l 4. CprKTypa TA OCHOBHI eJIeMEHTH ONTHYHHX CHCTEM Ja3epHoro TE€XHOJIOTIYHOI 0

00JIaTHAHHS:

Tema 4.1. Cmpyxmypa onmudHux cucmem 1a3epHo20 mexHoI02IYHO20 YCMAmMKY6aAHH .
Tema 4.2. Onmuuni mamepianu.

Tema 4.3. Cucmema mpancnopmyeanHs 1a3epHO20 UNPOMIHIOBAHH.

Tema 4.4. Cucmema nepemeopenis 1a3epHo20 BUNPOMIHIOGAHHS.

4. HapuyaabHi MaTepiaju Ta pecypcu
Bba3oBa JiiTepaTtypa

(yci Bunanns HasiBHi B 0i0Jioreni KIII im. Irops Cikopcbkoro a6o B e1eKTPOHHOMY BHIJISIAI 32
nocuaanusm https://classroom.google.com/c/NJAXMTEYNTE2NDEO?cjc=g3phl5h).

1.

2.

Omnruka : migpyunuk / M. O. Pomantok, A. C. Kpouyk, I. II. ITamyk ; 3a pen. mpod. M. O.
Pomantoka ; JIbBiB. Hall. yH-T iM. IBana @panxka. - JIeBiB : JIHY im. . @panka, 2022. —c. 562.
Onruka : miapyunuk / B. A. CvunaTHHa ; Onecbkuii HarlioHabHUH YH-T iM. [.I.MeunukoBa. - 2-Te
BUJI., BUNp. 1 jo11. - O. : Actporpunr, 2023. - 312 c.
Orntuka : HaB4. noci0. / Biktop Maxniit, Muxaitno bepe3oBcrknii, Okcana Kinzepcrka ; 3a Hayk.
pexn. npod. B. I1. MaxHis. - YepHnisui : [pyk Apr, 2021. - 335 c.

JoaaTkoBa jiiTepaTtypa
KBanToBa ontuka : [moci6. mist cTym. 1 acm. ¢is. crer.] / O. O. YUymak ; Har yu-T "KnueBo-Morui.
akan.", In-t ¢pisuku HAH Vkpainu. — JI. : €BpocsiT, 2012. — 272 c..
OcHOBH IHTETpaAJIbHOI Ta BOJIOKOHHOI onTukY : Hapd. moci6. /JI. A. Kocsiuenko. — YepHisiii : PyTa,
2008. — 348 c.
ExcnepumenTtanbaa ontuka : HaBd. nmoci0. / Oner Kymmip, FOpiit Kopuak, JI eB JIynis-Ilymcekuid,
Cepriit Puxumiok ; JIbBiB. Hawl. yH-T iM. . @panka. - JI. : JIbBiB. Hau. yH-T im. . ®panka, 2009. — 465
C.


https://classroom.google.com/c/NjAxMTEyNTE2NDE0?cjc=g3phl5h

7. OcnHoBu kBaHTOBOi ¢i3uku / JIykisiueupb b.A., [Toneninok I'.B., Pynascekuii FO.K. - JI. : JIpBiBChKa
noaitexuika, 2009, 420 c.

8. http://Itft.kpi.ua/ua/studentam/sylabusy.html (caiir kadeapu JIT Ta OTT).

9. library.ntu-kpi.kiev.ua (caiir HaykoBo — TexHiunoi OiOmioreku HTYY «KIIl im. Irops
CiKOpCBHKOTO»).

10. Meroaunyni marepianu Takox goctynHi B KAMITYC’i - https://campus.kpi.ua.

11. CryaeHT Ma€e 03HAMOMUTHCH 3 HUMHU PecypcaMu 3BasKAI0YH HA KOHKPETHI TeMH U CHUILTiHI.

HaB4yajabHUH KOHTEHT

5. MeTtoanka onaHyBaHHSI HABYAJbHOI IMCUMILTIHA (OCBITHHOI0 KOMIIOHEHTA)

KiJIbKICTh TOJIMH
Ha3zBu po3ainiB Ta Tem Y Tomy umcii

Yceworo | Jlekrrii [Ipakr. |JlaGopar. | CPC
3aHATTSL | poOoTH

Posain 1. OcCHOBHI MOHSATTSI reOMeTPHYHOI ONITHKH

Tema 1.1. Mema ma 3aeé0anus kypcy. OcHo6HI

nonodcentss ma meopii. omomempuuni eenudUHU. 4 - - - 4
Tema 1.2. 'eomempuuna onmuxa ma ii OCHO8HI
3AKOHU. 12 1 - 1 10
Tema 1.3. Abepayii onmuunux cucmenm. 10 1 1 1 7
Pasom 3a posaiziom 1 26 2 1 2 21

Po3ain 2. OcHOBM XBHJILOBOI ONITUKHU:

Tema 2.1. Enekmpomaenimna meopisi cgimna. Pignsmnms

Marxceena. 6 1 - - 5
Tema 2.2. Inmepgepenyis ceimaa. [lpoceimniosanvhi
nokpummsl. lnmepengepenyitini dzeprana. 12 1 1 - 10
Tema 2.3. HJuppaxyisn ceimna. Jugpparyiini seuwa 6
JIA3EePHUX NYUKAX. 12 1 - - 11
Tema 2.4. Po3nogcio0iceHHs c8imaa 8 aHi30MpOnHOMY
cepedosuwi. Ilpupoona i wmyyna anizomponis. 8 - - - 8
Pa3zom 3a pozaisiom 2 38 3 1 - 34
Po3ztii 3. OcHOBHI 3aKOHH KBAHTOBOI ONITHKH
Tema 3.1. Ocnosu k6aHmMo8oi onmuKu 4 1 - - 3
Tema 3.2. Asuwa neninitinoi onmuxu 6 1 - - 5
Pazom 3a po3zaiziom 3 10 2 - - 8
Po3aia 4. CTpykTypa Ta OCHOBHI €JIeMeHTH ONTHYHUX CHCTEM JIa3ePHOr0 TeXHOJIOTiYHOT 0
00J1aJHAHHA
Tema 4.1. Cmpykmypa onmuyHux cucmem Jia3epHo2o
MEXHONI02IYHO20 YCMAMKY8AHHSL. 12 - 1 2 9
Tema 4.2. Onmuuni mamepianu. 10 1 - - 9
Tema 4.3. Cucmema mpancnopmyeanis 1a3epHo20
BUNPOMIHIOBAHHSL. 12 1 1 - 10
Tema 4.4. Cucmema nepemeopeniis 1a3epHoco
BUNPOMIHIOBAHHA. 8 1 - - 7
Pa3om 3a pozaisiom 4 42 3 2 2 35
MoayabHa KOHTPOJILHA podoTa 4 4
Ex3amen 30 30
Bceboro roaus 150 10 4 4 132



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

5.1.  Jlexyiuni 3anamms

No Ha3sa Temu Jsrekiii Ta mepeinik OCHOBHUX ITUTaHb
3/m (nepenix ouoakmuynux 3acoois, 3aedanusn Ha CPC 3 nocuirauHam Ha rimepamypy)
1 Beryn. I'eomeTrpryna onTika Ta il 0CHOBHI 3aK0HU. AGepanii ONTHYHUX CHCTEM.

T'eomerpruna ontuka. OcHoBHI 3akoHH. [IpumHmum ®epma. [lepenomieHHs cBiTiia Ha ChEpUIHIMA
moBepxHi. Tonka minza. [lyukm mpomeniB. Hemomikm ontmuyrmx pgeraneid ta cuctem. [lpuuwmau
BUHUKHEHHS Ta 3aCO0M BUTIPABJICHHS.

Jlirepatypa: [1, 2, 3, 5, 6]

2. OcHOBM XBIJIBLOBOI ONITHKH.

EnexrpomarnitHa Teopis cBiTia. PiBHsaHsa MakcBena. [arepdepenuis cBitia. CTosda cBITIOBA XBUIIA.
bararomraposi gienekTpuuni nokputts. [IpocBiTienns ontuku. IaTependepenttiiiti 13epkana.
Jliteparypa: [1, 2, 3, 5, 6]

3. OcHOBM XBHJILOBOI ONITHKH.

Hudpaxuis ceitna. [punmun ®@penens. Judpakuis Opaynrodepa. Jdudpaxuiiini sBuina B JazepHUX
mydkax. PO3MOBCIO/DKCHHS CBiTJa B aHI30TPOITHOMY  CEpeJOBHIN.  SIBUINE  MOABIHHOIO
npomenenepenomicHHs. [Ipuposna i mTy4Ha aHi30TpOITis.

Jliteparypa: [1, 2, 3, 5]

4 OCHOBH KBAaHTOBOI ONITHKH.

[ToHSATTS KBAaHTOBOI OITHKN. 3aKOHU Ta SIBUII[A KBAHTOBOI OIITUKHU. SIBHUINA HENIHIMNHOT OTUKHA
Ta X BUKOPUCTAHHS B JIA3€PHUX ONTHYHHUX CUCTEMAX.

Jlireparypa: [1, 6, 7]

5 CkJ12/10Bi ONITHYHUX CHCTEM JIa3€PHOI0 TEXHOJIOTIYHOT0 YCTATKYBAHHS
[lpu3HaueHHs Ta CTPYKTypa CHUCTEMH TpPAHCIIOPTYBAaHHS Ta IEPETBOPEHHS Ja3epHOTO
BUIIPOMIHIOBaHHS.

Jliteparypa: [1, 2, 5, 6]

Moay/ibHa KOHTPOJIbHA PodoTAa.

5.2. Ipaxmuuni 3ansamms

LMK MpakTHYHHUX 3aHATH MAa€ IIJUTIO 3aKPITUICHHS TOJIOBHUX TEM OCBITHHOTO KOMIIOHEHTY, SIKi 3aCBOEHO
TEOPEeTHYHO. ['0JIOBHUM 3aBIaHHAM LIUX 3aHATH € HAJaHHS 3HAHb 1 YMiHb BHOOPY €(EKTHBHOI ONTHYHOI CUCTEMHU
JUTSl TEXHOJIOTTYHOTO JIa3ePHOr0 00J1aIHAHHS.

[HIIMM 3aBIaHHAM 3aHATH € HAZ0AHHS YMIHHS 3aXUCTY PO3POOOK, JUIsl HOro HAWOUIBII BJaJli Ta Ipalie3/1aTHi
pillIeHHS], SIKi CTBOPEHI CTY/ICHTaMH, IMiIBEPraloTHCS aHaANi3y Ha MAaTEHTHY YHCTOTY 3 METOI O(hOPMIICHHS 3asBKH Y
BIJINIOBI/THY 1HCTaHIIIO JUTsl OOPMIIEHHS IOKYMEHTY 1HTEJIEKTYaIbHOT BIIACHOCTI (ITATEHTY Ha BUHAXi]l 800 KOPHCHY

MOJICIIb).
Ne KinpkicTb
Ha3zga Temu 3anaTTA
3/m TOJIMH
1 | Po3paxynok cdepuunoi aéepanii onrtmunoi cucremu. Ii BIIMB Ha
MOKJMBOCTI QokycyBanHsA. OnruMmisanis mapamerpiB ¢oxycyr4uux 2
CHCTeM.

Merta po6oTi: BUBUHTH XiJ1 TPOMEHIB Yepe3 ONTHYHY CUCTEMY; TIEPETSIKKA
MyYKa; O3HAWOMHUTHCA 3 PO3MOAUIOM JIA3epHOTO IydKa TIpH HOro
(doKyCcyBaHHI; 03HAHOMHUTHCS 3 METOJUKOI0 PO3paxyBaHHS MiHIMAIbHOI
IUIIMU C(POKYCOBAHOT'O JIA3€PHOTO BUIIPOMIHIOBAHHS; METOIM ONITUMi3amii
npaMeTpiB chOKyCcOBaHOTO MyUKa.

3apnannas Ha CPC: O3HallOMUTHCS 3 PO3IOJITIOM €HEPreTHYHOTO OIS 32
MEXaMH JIa3€PHOI'0 pPEe30HATOpa; pO3PaxyBaTH BEIMYUHY PO30IKHOCTI
JIA3epHOTO TyYKa IS Pi3HUX THITB JIA3€pHUX PE30HATOPIB; BHUBUUTH
TEOPETUYHI MiAXOAM IJIs1 pO3paxyBaHHs MiHIMaIbHOI IIISIMUA (POKYCYBaHHS
Ja3epHOrO  BUIIPOMIHIOBAHHS;  O3HAMOMHTHUCS 3  MOMJIMBOCTAMH
onTuMizamii mpu BpaxyBaHHI abepaliil JIa3epHOro My4YKa; PO3paxyBaTH
3HAYCHHS MIHIMAJIbHOI BEIMYMHM IUIIMH (GOKYCYBaHHS JUIS PI3HHX
nazepHux cucrem.Jliteparypa [1,2,6].




2 | Ilo6ymoBa Ta CTPYKTypa CKJIAQIOBHX €JIeMEHTIiB  CHCTEMH
TPAHCIOPTYBAHHSl  JIa3epHOro  BHIpOMiHIOBaHHA. Po3paxyHok 2
ontu4Hoi cucremu JITY.

Meta pobGotu: llpu3HaueHHSs Ta CTPYKTypa CHUCTEMH MEPETBOPEHHS
Ja3epHOr0 BUIPOMIHIOBAHHS B JIA3EPHOMY TEXHOJIOTIYHOMY OOJIaHaHHI,
O3HAlOMJICHHS 3 CKJIQJIOBUMH €JEMCHTAaMH CHCTEMH II€pPETBOPEHHS
JIa3epPHOTO BUTIPOMIHIOBAHHS B JIa3epHIN TEXHOJOTIYHIA YCTaHOBIN; OIHC
CKJIQJIOBUX €JIEMEHTIB CHCTEMH TpPAHCIOPTYBaHHS Ta IIEPETBOPEHHS
MPOMEHS Y JIA3ePHUX TEXHOIOTIYHUX YCTaHOBKAX.

3apnanns Ha CPC: Bu3HaueHHS THUIOBUX KOHCTPYKIIH Ta OCHOBHHX
KOHCTPYKTHBHHUX €JIEMEHTIB IEPETBOPIOIOYMX CHCTEMO3HAHOMIICHHS 3
OCHOBHMMH  XapaKTepPUCTUKAMU  TIPUCTPOIB  CKaHyBaHHA,  fIKi
BUKOPHCTOBYIOTHCS B JIa3€PHUX CHCTEMax; aHali3 KOHCTPYKIIH Ta
MOJKJIMBOCTEH M03ape30HaTOPHUX MPUCTPOIB; OCOONHUBOCTI MPOSKTYBAHHS
NPUCTPOIB ANl KOHTPONIO Ta aHajily MapaMeTpiB IydKa JIa3epHOTO
BUIIPOMIHIOBAaHHS;, TOHITTS ONTHYHUX MiACUCTEM TPaHCHIOPTYBaHHS,
NEepPETBOPIOBAHHS, KOHIEHTPYBAHHS, CIHOCTEPEKEHHS, KOHTPOJIO Ta
BAMIPIOBAHHS JIa3€pHOTO TEXHOJOTIYHOTO OONIagHAHHA, iX CTPYKTYpa,
CKJIQJOBI €JIEMEHTH Ta ONTHYHI JeTaji; BH3HAYEHHS OCHOBHHUX
KOHCTPYKTHBHHX TapaMeTpiB ONTHUYHOI MiJACUCTEMH s TOTPiOHOTO
MIEPETBOPEHHS JIa3€PHOTO IPOMEHSL.

Jliteparypa [1,2,6].

5.3.  Jlabopamopwni 3ausmms

Hukn mabopaTopHUX POOIT Ma€E IO TPAKTHYHOTO 3aKPITICHHS TOJIOBHUX TEM OCBITHHOTO KOMITOHEHTY,
SK1 BUBUCHO TEOPETUYHO. B 3B’s3Ky 3 THM, 110 HOT'O TOJIOBHUM 3aBJaHHSM € HaJaHHS 3HAHb Ta YMiHb PO3PAXYHKY
Ta MPOEKTYBaHHs ONTUYHUX CHCTEM JJIsl pI3HOMaHITHOTO TEXHOJIOTIYHOTO 00JIa{HaHHS, TO BCi T1abopaTopHi poOOTH
OB’ SI3aHO 3 I[I€F0 MIsUTBHICTIO (DaxiBIs.

Ne . KinekicTs ayi.
Hazsa maGoparopHoi pobotu y
3/m ['ogun
1 HpI/I3Ha‘leHHﬂ i CRJIaa OCHOBHHX ONTHYHHUX €eJEeMEHTIB JIa3epHUuX
TEXHOJIOTIYHUX YCTaHOBOK. (I)OKycle'-li CJIEMEHTH OINTHYHHUX CHCTEM 2

JIa3epHHUX TeXHOJOTiYHUX YCTAHOBOK.

Mera poGoru: BuBYeHHS CTPYKTypH ONTHYHHX CHCTEM JIa3epHOTO
TEXHOJIOTIYHOTO yCTaTKyBaHHs; 0O3HAHOMIIEHHS 3 XapaKTEepPUCTUKAMH JIa3ePHOTO
JUKepena, HOPMaJIbHUM Ta  DPIBHOMIpHHH  pO3MOMIA  iHTEHCHUBHOCTI B
c(hOKyCOBaHOMY ITPOMEHI; MigiOpaTy TEOPSTUYHHMIA 3aKOH PO3MOAUICHHS Ta
OLIIHUTH CEPETHIO TYCTUHY MOTYXHOCTI Y KO)KHOMY BHITQJIKY.

3apnanas Ha CPC: Bu3HaueHHA CKJIaJOBHUX €JIEMEHTIB ONTHYHOI CHUCTEMU;
MOHATTA ONTHYHUX CHCTEM Ta miacucteM. Metoan npo(igaKTHKH ONTHYHHX
MiICKCTEM TPaHCIIOPTYBAHHS, TIEPETBOPEHHS, KOHIIECHTPYBAHHS, CIIOCTEPEKEHHS,
KOHTPOJIIO Ta BHMIPIOBaHHS JIa3epHOTO BHIIPOMiHIOBaHHS. OOYHCIEHHS
napamMeTpiB TPOMEHS TPH TIEPETBOPEHHI B TIJICHCTEMI ONTHYHOI CHCTEMH;
PO3MIIIHYTH cXeMy (POKYCYBaHHsI, 3aJISKHICTD BiJ apaMeTpPiB ONTUYHOI CUCTEMH,
¢dokycyBaHHsI OZHO- Ta 0araTOMOJOBOIO BUIPOMIHIOBAHHS; IIMOMHA (OKYCY;
XBHJIBOBI abepatii Ta cocoOH iX 3MEHIIEHHS.

Jlitepatypa [1, 3, 6].

2 IIpodinakTnka BHNPOMiHIOBaYiB JIa3epPHUX TEXHOJOTIYHUX YCTAHOBOK.
HanamtyBaHHsI BUIIPOMIHIOBAYiB JIa3ePHUX TEXHOJIOTIYHUX YCTAHOBOK. 2
Merta pobotu: Posrmsanytu cxemy (oKycyBaHHS, 3aJIeKHICTb Bijl MapaMeTpiB
ONTUYHOI CUCTEMH, (DOKYCYBaHHS OAHO- Ta 0AraTOMOJOBOTO BHIIPOMiHIOBAHHSI.
I'mubuna dokycy. XBuiboBi abepallii Ta CrocoOM ixX 3MEHIIEHHS; OTPUMATH
MpakTUYHI HAaBHYKH TI0 OOCIYrOBYBaHHI TBEPHOTUTPHMX Ta Ta30BHX
BHITPOMIHIOBAYIB JIA3EPHUX TEXHOJIOTIYHUX YCTAaHOBOK.

3apnannsg Ha CPC: O3nalioMuTHCA 3 eTanamu neperBopenHs eneprii B JITY Ta 3
METOAaMHU BUMIpIOBaHHS EHEepreTHYHNX napameTpiB Ja3epHOro
BUIPOMIiHIOBAaHHS;, 3HATH €JEKTpUuHi XapakrtepucTuku JITY B 3aleXHOCTI Big
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napameTpiB Hakauky; Bu3HaunTH KK/ 1azepa mpu pizHUX peskuMax Moro poooTu;
BIUIUB IMapaMEeTpPiB JIa3epHOTO TPOMEHS Ha HOT0 TEOMETpPII0 Ta EHepreTHYHi
MapaMeTpH; XapaKTEPUCTUKH JIa3epHOT0O JPKEpelia HarpiBa Ta HOTO BiIMiHHICTB
BiJl TpaJULIHHOTO JKepena.

Jliteparypa [1, 3, 5,6].

6. Camocmiitna poooma

L. Hopma uacy Ha | TepmiH
co KinbKictb i
Bupa, camocTiiiHOi po60TH cTyaeHTa roaMH niaroToBKYy, yacy,
roa. roa.
MiaroToBKa A0 NeKLiN Ta 3aCBOEHHA A0A4aTKOBMX MUTaHb 93 0,5 93
MiaroToBKa 40 NPaKTUYHUX POLIT 2 1,0 2
MigrotoBka [0 nabopaTtopHMx pobiT Ta onpautoBaHHA 3 1,5 3
pe3ynbTartis
Migrotoska go MKP-1 4 4 4
Migrotoska go MKP-2
MigrotToBKa 40 eK3ameHy 30 30 30
Bcboro 132

CamocriitHa po6ota crynenTa (132 rox.) monsrae y miaroToBIl 10 JICKIIHHUX, JJA0OPATOPHUX i
NpaKTHYHKUX 3aHATH (98 T0/1.), MOAYIBEHOI KOHTPOJIBHOT po00TH (4 T0/1.), @ TAKOXK MiArOTOBIII 0 €K3aMEHY
(30 ro.) HUIAXOM ONpAIFOBaHHS PEKOMEHJIOBAHOI JIITEpaTypH, MiJArOTOBLI BIAMOBiIEH HAa KOHTPOJIbHI
3aMMUTaHHA 1 PO3B’A3yBaHHI 3a/1a4.

Mooynbnakonmponvha poooma

OCHOBHOIO IIJUTI0 KOHTPOJBHUX MOJYJIBHUX POOIT € MepeBipka SKOCTI 3aCBOEHHS TEOPETUYHOTO
Marepiaiay Ta MPaKTUYHUX HABUYOK, SIK1 HEOOXIIHI JJIsi BUKOHAHHS ()axOBUX 000B’A3KIB IO CAMOCTITHOMY
MIPOEKTYBAHHIO CUCTEM JIa3epHOI ONTUKU Ta PO3paxXyHKiB, KOHCTPYIOBAHHIO Ta MPOEKTYBAHHIO OMTHYHUX
cuctem JITO.

3MICT 3aBAaHb Ha KOXKHY KOHTPOJIbHY pOOOTY HAaBEJEHO y MOIaTKy A.

IMosniTnka Ta KOHTPOJIb

7. TloJiTuka HABYAJBHOI IMCUMILTIHN (OCBITHHOI0 KOMIIOHEHTA)

IIpaBuaa BiaBiIyBaHHS 3aHATH

3rigHo [onoxxenHs npo opranizaunito ocBiTHROro mpouecy B KIII im. Iropst Cikopcbhkoro, cTy1eHT!
MalOTh MpPaBO Ha  BUIbHE  BIABIAYBaHHS  JeKHidHuUX 3aHate (m. 3.5 PCO 2022
https://osvita.kpi.ua/sites/default/files/downloads/Pologennia_RSO_2022.pdf).

BinBimyBaHHS NeKIlil, MPaAKTUYHHUX 3aHITh, & TAKOXK BIACYTHICTh Ha HHUX, HE OIIHIOEThC. OHAK,
CTYZICHTaM PEKOMEHAYETHCS BiJBITyBaTH 3aHATTS, OCKIJIbKU Ha HUX BUKJIQJIA€THCS TEOPETUIHAN MaTepia
Ta PO3BUBAIOTHCSI HABUUKH, HEOOXI/HI /11 BUKOHAHHS CEMECTPOBOIO 1H/AMBITyabHOTO 3aBJJaHHS.

Jl51g cTyIeHTiB, iK1 OepyTh Ha ce0e B1IMOBIJAJIbHICTh 3@ OpraHi3allilo 1 IJIaHYyBaHHS CBOTO Yacy JUIs
HaBYaHHS, € MOXKJIMBICTh ONTAHOBYBATHU JTUCIMILIIHY Y 3MIIIAHOMY PEXHUMi: O3HAHOMIICHHS 3 TEOPETHUYHUM
MaTepiagoM JIeKI[ii 1 po3B’A3yBaHHS MPAKTHYHHUX 3aBJaHb — CAMOCTIHHO, 32 HEOOXIAHOCTI MPOBEICHHS
KOHCYJIbTAIli}l BUKJIaZaueM 3TiJHO Tpadiky KOHCYIbTAIlH 1 BIIBECHOT0 HAa HUX Yacy, Y BIIOBITHOCTI J10
MIeIaroriYHOTO HAaBaHTaXCHHS BUKJIa1a4a.

JIaGopatopHi poOOTH BUKOHYIOTHCS Y TPYNOBOMY PEXHMI i KEPIBHULITBOM BiJIMOBIIAaIBHOTIO
BUKJIa/1a4a.

IIpaBuia noBediHKN HA 3aAHATTAX

AKTHUBHICTh CTYJICHTIB Ha JIEKIIMHUX, TPAKTHYHUX Ta JaOOpPaTOPHUX 3aHIATTAX BCLISKO
3aoxouyerbcsi. I[IpoBeneHHs 3aHATH 0a3yeTbcs Ha 3acazax JOOpPO3MWIMBOIO IMapTHEPCTBA 37
JOCSATHEHHSI METH BUBYCHHS ITUCHUIUTIHA. Pa3oM 3 TWM, TpOBEICHHS 3aHATh Ma€ BiAMOBIIaTH
JucuumnninapauM npasuiam, ki 1itote B KIII im. Irops Cikopcbkoro.
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IIpaBuiia 3axucTty Ja00paTOPpHUX PoOOIT

[Ticna mpencTaBieHHs TOTOBOTO IPOTOKONY JabopaTopHOi poOOTH, SKHH Mae MICTUTH BCi
HEOOXITHI KOMITOHEHTH (TeMma, IUIb PpOOOTH, KOPOTKI TEOPETHYHI BIAOMOCTI, METOJIU Ta pPe3yJbTaTh
BUMIpIOBaHHS Ta 0OpOOKHM pe3yibTariB, rpadivyhi imocTpaiii, BACHOBOK) CTYJIEHT (200 rpyna CTy/IEHTIB,
SKIIO TaKe Mepea0aueHo) HaJaloTh MOSCHEHHS, SKUM YUHOM OYJI0 JOCATHYTO IT1JIh pOOOTH 1 BiATIOBIIAIOTh
Ha JTOJJATKOBI 3alUTaHHA, SIKIIO B HUX BUHUKHE MTOTpeba.

IIpaBuiia 3axucTy iHAMBIAyaIbHUX 3aBJ1aHb

Po6ounit HaBYaNTbHUI TUIaH Mepedavae BUKOHAHHSA MOIYJIbHOI KOHTPOJIbHOI pOOOTH Ta 3aBAaHHS,
AK€ 1HAWBITyaJlbHE JUIsl KOokHOTO cTyaeHta. Temu maias MKP Buknaneni B Jlomatky A nmo cwialycy, a
cucreMa oriHoBaHHs HaBegeHa B PCO OCBITHBOIO KOMITIOHEHTY.

oaiTuka neaJiaiiHiB Ta MEPeCKJIATAHb

Jlana nomituka peryaoerbes [lomoxeHHsM npo oprasizamiro ocBiTHbOro npouecy B KIII im. Irops
Cikopcbkoro, IlonokeHHSAM TpO CHUCTEMYy OIliHIOBaHHsA pe3yibTariB HaBuaHHs B KIII im. Irops
Cikopcbkoro, [Tonoxxenusm mpo anensii B KI1I im. Iropst Cikopcebkoro.

IosiTuka moa0 aKkageMivHOI J00POYECHOCTI

AxanemiuyHa He1oOpoUecHICTh HenpuirycTuMa. CucTemMa iHAMBITyadbHHUX 3aBIaHb Ha JIAOOPAaTOpHi
ta PI'P n03BOJsie MakCMMallbHO YHUKHYTH CIUCYBaHHS, a YHIKaJbHICTh 3aBIaHb J03BOJSE YHUKHYTH
riariary.

8. Bwuau KOHTPOJIIO Ta peiTHHIOBAa CHCTeMA OLiHIOBAaHHSA pe3y/bTaTiB HaBuyaHHs (PCO)
KoHTponbHi 3axoau:
CemecTpOBMIA KOHTPO/Ib: EK3aMeH.

Tabauua Buais KOHTPOJIIO Ta MAaKCUMMAJIbHOI KilbKOCTi 6a1iB 3a HUX.

.. MakcumanbHa MakcumanbHa
Bupa, kKoHTpOAO KinbkKictb ) ) ] ] . )

KinbKicTb 6aniB Ha 1 KinbKicTb 6anis
BMKOHaHHA NPaKTUYHMX 3aBAaHb 2 8 16
BuKoHaHHA nabopaTtopHux pobit 2 8 16
MKP 1 28 28
Ek3ameH 1 40 40
Bcboro 100

OuiHlOBaHHA BUKOHAHHA NPaKTUYHUX 3aBAaHb:
Kpurepii banu

[0 BMKOHAHOro 3aBAaHHA HemMa€e 3ayBaXeHb, AaHi NpPaBWAbHI BiANOBIAI npwu
nepesipLii
€ He NPUHLUMNOBI 3ayBa*KeHHsA 40 BUKOHAHOrO 3aBAaHHA Ta/abo aaHi Bignosiai
3 NOMWJIKAMK NPU NepesipLi
€ NPMHLUMNOBI 3ayBaXKeHHA A0 BUKOHAHOro 3aBAaHHA Ta/abo He aaHi Bignosiai
(AaHi HenpaBuAbHI) Npu nepesipui

poboTa He 3aaHa

OUuiHIOBaHHA BUKOHAHHA 1abopaTtopHux pobir:
Kpurepii banu

[0 BMKOHaHOi nabopaTopHOi poboTM Hemae 3ayBaKkeHb, AaHi NpPaBU/bHI
Bignosigi npu nepesipu;i
€ He NPUHUMNOBI 3ayBaXKeHHA A0 BUKOHAHOI NabopaTopHoi poboTn Ta/abo aaHi
BiANOBIAI 3 NTOMUIKAMM NPU NepeBipL
€ NPUHLMNOBI 3ayBaXKeHHSA A0 BUKOHaHOI nabopaTtopHOoi poboTh Ta/abo He AaHi
Bignosiai (aaHi HenpaBWAbHI) Npu Nepesipui

poboTa He 3aaHa

MKP BigbyBaeTbca y BUrNAAI NpoxoaxeHHs TecTiB. KoxkHa YacTnHa MKP cknapaetbea 3 3 NUTaHb.
3a KOMKHY MpaBW/IbHY BiANOBiAb CTyAeHT OTpMmye 9 6ana. AKWO cymapHa KiNbKicTb MNpPaBUIbHUX
BiAnosigen meHwe 4,5 6aniB, To UA 4YactMHa MKP BBarKa€TbCcA He 34aHOIO, NPU UbOMy 6anu He

HapaxoBylTbcA. MaKcumanbHO MOXKAMBa ouiHKa 3a MKP cknagae 28 6anis.
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YMOBOIO J,0NYCKY A0 eK3aMeHY € BUKOHAHHA BCiX NPaKTUYHUX Ta nabopaTopHux pobit, 34aHa MKP
Ta CYMapHUN CeMecTpoBUM peUTUHr Ginbwe 35 6anis. CemMecTpoBUIA PENTUHT MOMKHA MNiABULIMTK 3a
paxyHOK 3a0xo4yBasibHUX 6aniB (MakCcMMym Ha 6) LWAAXOM BUKOHAHHA A0LATKOBWUX iHAMBIAYaNbHUX
3aBAaHb (BUAaE BUKNaaaY).

Ha ek3sameHi cnyxadyy HeobxigHO AaTM PO3ropHyTi BiAMOBiA4i Ha 3 MWTAHHA, KOXHE 3 AKMX
OLLIHIOETbCA 32 HACTYNMHUMU KpUTEPIAMM:

Kputepii banu
npasuiabHa BiANOBiAb, MOXAMBO 3 HECYTTEBMMM 3ayBaKEHHAMMW, MOBHOTA 12-13
Bianosiai 6inbwa 90%
€ He NPMHLUMNOBI 3ayBa*KeHHs, NOBHOTA Bianosiai 6inbwa 75% 9-11
€ NPUHUMNOBI 3ayBaXEHHA, ane MOXHA BBAXKaTU LLO CyTb NUTAHHA PO3KPUTA, 7-8
NOBHOTA BiAgNoBiAi He meHwa 60%
CYTb NUTaHHA He po3KpuTa Ta/abo NoBHOTa BiANOBIAI MeHwa 60% 0

Y BMNaAKy, KoM CyMapHa OLiHKA 33 eK3aMeH MeHLLIe 24 6aniB, eK3aMeH BBAXKAETbCS HE 34aHUM,
npu ubomy 6anmn He HapaxoByHOTbCA. [1NA NepecKkNafaHHA eK3aMeHy € ABi 404aTKoBI cnpobw.

OTpUMaHHI cnyxayem penTuHrosi 6anm NnepeBoasaTb B YHIBEPCUTETCHKI OLiHKM 3a LUKANOH:

Kinbkictb 6anis OuiHKa
100-95 BiamiHHO
94-85 Oyxe nobpe
84-75 [Oobpe
74-65 3340Bi/IbHO
64-60 JocTtaTtHbo
MeHwe 60 He3apoBinbHO
He BMKOHaHi ymoBu gonycky He ponyuweHo

9. HonatkoBa iHdopmaiisi 3 AMCHUILTIHA (OCBITHHLOT0 KOMIIOHEHTA)
HonaToxk A
Mooynbni Konmponwvni pooomu

Yacrtuna 1. /lo po3ainy 1 - I'eomeTpryHa onTHKa Ta Il OCHOBHI 3aKOHH.
Kontponsue 3aBganss 1

1. [IpencraBieHHs cBiT/Ia B TeOMETPUYHIN ONTHIII.
2. YMmoBu 0e3abepauiiHOCTI ONTUYHOI CUCTEMH.
3. KapaunranbHa MI0CKICTh 1 TOYKH ONTHYHOI CUCTEMH.

Kontponbhe 3aBnanns 2
[ToHSATTSI CBITJIOBOTO MPOMEHSI B TEOMETPUYHIN OTTHIIL.
[MoHsATTS MapakciabHOi 00JIACTI ONITUYHOT CUCTEMH.
3. ®dokanbHi MIO0CKOCTI ONTHYHOT CHCTEMH.

KonTposnbae 3aBnanns 3
3akoH 000pOTHOCTI X0y CBITIIOBUX MPOMEHIB.
Cdepuuna adepartist.
3. ®oxkycHi 1 BepIInHHI (OKYCHI BiJICTaHI ONTHYHOT CUCTEMH.

KonTponbue 3aBnanus 4

N =

N =

=

3aKkoH BiAOMBaHHS CBITIIA.

Komaruuna abGeparrist.

3. I'010BHI IIIOCKOCTI Ta TOYKHM ONTHYHOI CUCTEMHU.
KonTponbHe 3aBnanHs 5

N

=

3aKOH 3aJIOMJICHHS CBITJIA.

MepuaioHanpHa U cariTajabHa TIOCKICTb.

3. By3110Bi m1ockocTi Ta TOYKH ONTUYHOI CUCTEMHU.
KonTponbHe 3aBnanHs 6
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=

rn =

N =

N =

N

N

N =

N =

.

N =

N

N =

N =

=

SIBuIlle TOBHOT'O BHYTPIIIHBOTO BiIOMBAHHS.
ACTUTMAaTHU3M.
CrpspkeHa TUIOCKICTh ONTHYHOI CUCTEMH.
Kontponbue 3aBmanus 7
[Toxa3HWK 3aTOMIIEHHS CBITIA.
BukpuBiaeHHS TUIOCKOCTI 300payKeHHS.
KapauHaasHI TUIOCKOCTI Ta TOYKH ONITHYHOT CHCTEMH.
Kontponbsue 3aBmnanns §
ITpunnun @epma.
Jucropcis.
@DoKapHI IOCKOCTI ONITUYHOT CHCTEMH.
KonTtponsHe 3aBmanas 9
[ToHATTS TOHKOI JTiH3M.
XpomatnuHa abeparis.
®okycHi 1 BepIInHHI (JOKYCHI BiJICTaHi ONTHYHOT CUCTEMHU.
Kontponbsae 3aBmanss 10
[IpencraBneHHs CBiTIIa B TEOMETPUYHIN OIITHUII.
YMoBu Oe3abepalliifHoi ONTHYHOT CHCTEMHU.
KapnuHanbHi MIIOCKOCTI Ta TOYKH ONTHYHOT CUCTEMHU.
Kountponsue 3aBmganns 11
[TOHSTTS CBITIIOBOTO MPOMEHS B TCOMETPUYHIN ONITHIL.
[onsTTs MapakciaabHOI 001aCTi ONTUYHOT CHCTEMHU.
®DoKkanbHI TIOCKOCTI ONITUYHOT CHCTEMHU.

Kontponbue 3aBganns 12
3akoH 000pPOTHOCTI X0y CBITJIOBUX MPOMEHIB.
Cdepuana abeparris.
®oxkycHi 1 BepmmHHI (POKYCHI BiICTaHI ONITUYHOI CUCTEMH.
Kountponbue 3aBganns 13
3aKoH B1JIOMBaHHSA CBITIIA.
Komaruuna aGepaitisi.
["0510BHI TUIOCKOCTI Ta TOYKW ONTHYHOT CUCTEMHU.
Kontponbhe 3aBnanns 14
3aKOH 3aJIOMJIEHHS CBITJA.
MepuaioHanbHa 1 cariTajibHa IIOCKICTb.
By3110Bi MI0CKOCTI T2 TOYKH ONITHYHOI CUCTEMH.
KonTponbue 3apmanus 15
SIBuIle TOBHOTO BHYTPIIIHBOTO BiIOMBAHHS.
AcTUrMaTU3M.
CrpspKeHi INIOCKOCTI ONTUYHOI CUCTEMH.
KonTponbue 3aBnanns 16
[Noka3HuK 3aJI0MIICHHS CBITIIA.
BuKpuBIECHHS TIOCKOCTI 300payKeHHSI.
KapnunanbHi MI0CKOCTI Ta TOYKU ONTHYHOI CUCTEMHU.
KonTponbue 3aBnanns 17
IIpunnun @epma.
HicTopcist.
®dokanbHi MI0CKOCTI ONTHYHOI CUCTEMH.

KonTponbHe 3aBanHs 18
[ToHATTS TOHKOT JiH3H.
XpomaruuHa adeparrisl.
®oxkycHi 1 BepIInHHI (OKYCHI BiJICTaHI ONTHYHOT CUCTEMH.
KonTponbue 3aBganas 19
[IpencraBieHHs CBiT/Ia B TEOMETPUYHIN ONTHLI.
YMoBu 0e3a0eppaliOHHOCTI ONTHYHOT CUCTEMHU.
KapauHanbHI TIIOCKOCTI Ta TOYKH ONITUIHOI CHCTEMH.
Kontponbsae 3aBmanas 20
[ToHATTS CBITIOBOTO MPOMEHS B TCOMETPHYHINA OTITHII.
[onsATTS MapakcianpHOi 00JIACTi ONITUYHOI CUCTEMH.
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3. DoKaIbHI IIIOCKOCTI ONITHYHOI CUCTEMH.

KonTponehe 3aBganns 21
3aKkoH 000pOTHOCTI X0y CBITJIOBUX MIPOMEHIB.
Cdepruna abdeparrtis.
3. ®oxkycHi 1 BepmrHHI (POKYCHI BIICTaHI ONTHYHOI CHUCTEMH.
KonTtponbHe 3aBmanas 22

il o

1. 3aKoH B1AOMBaHHSA CBITIIA.

2. Komarununa abeparrist.

3. ["00BHI TIOCKOCTI Ta TOYKH ONTHYHOI CUCTEMHU.
KoHTponsHe 3aBmanas 23

1. 3aKoH 3aJOMJICHHS CBITIA.

2. MepumionanpHa i caritajbHas MIOCKOCTI.

3. By3110Bi MI0CKOCTI Ta TOYKU ONTUYHOI CUCTEMH.
Koutponwshe 3apnanns 24

1. SBuIIe TOBHOTO BHYTPIIIHBOTO BiTOMBAHHS.

2. AcTUrMaTusm.

3. CrpsikeHi TIOCKOCTI ONITUYHOT CHCTEMH.
Koutponsue 3aBmganss 25

1. [Toka3HuK 3aJIOMJICHHS CBITIIA.

2. BukpuBIeHHS TIIOCKOCTI 300payKeHHSI.

3. KapaunanpHi MIOCKOCTI Ta TOYKH ONTHYHOT CHCTEMHU.
Koutponbshe 3aBnanns 26

1. [Mpuanmn depma.

2. HucTtopcist.

3. ®dokalbHI TIOCKOCTI ONITUYHOT CUCTEMHU.
Koutponshe 3aBnanns 27

1. [ToHATTS TOHKOT JIiH3H.

2. XpomaTtudHa abeparris.

3. ®oxkycHi 1 BepiInHHI (OKYCHI BiICTaHi ONTHYHOT CHCTEMH.
Kontponbue 3aBganss 28

1. SIBHIIe TOBHOTO BHYTPIITHHOTO BiJOMBaHHS.
2. AcCTUTMaTH3M.
3. CripskeHa TUIOCKICTh ONTHYHOI CHCTEMH.
KonTponbue 3aBnanns 29
1. IToka3HMK 3aJIOMJICHHS CBITIIA.
2. BukpuBneHHs TII0CKOCTI 300pa)KeHHSI.
3. KapanHaipHi MI0CKOCTI Ta TOYKU ONTHYHOI CHCTEMH.
Kontponbsue 3aBnanns 30
1. [Mpuanun depma.
1. Jucropcist.
2. ®doKaIbHI INIOCKOCTI ONTHUYHOI CHCTEMH.

Yactuna 2. Jlo Po3ain 2 - OcHoBu XxBWILOBOI onTukH; Po3ainy 3 - OCHOBHI 3aKOHM KBAHTOBOI
ontuku Ta Po3niny 4 - CTpykTypa Ta 0OCHOBHI eJleMeHTH ONTHYHHUX CHCTEM JIa3epPHOIo
TEXHOJIOTiYHOIr0 00/1aJHAHHSA
Kontponsae 3aBmanas 1
PiBusiHHst MakcBena, 1x Qi3uuHmiA ceHc.
[onsaTTs mpocBiTaeHHs onTUKH. [IpocBiTiIIO0Yl ieNneKTpU4HI HOKPHUTTSL.
3. TlommwmpeHHs CBiTIA B aHI30TPOITHOMY CEPEIOBHIIIL.
KoHnTtponsHe 3aBmanHs 2
1. PiBHSIHHS, IO ONMUCYE MOMUPEHHS IIOCKOTIOJISPU30BAHOT EIIEKTPOMATHITHOT XBHJI Y3/I0BXK OJIHIET OCi.
[TonsATTS NIEpioly XBUJIi, XBUJIEBOTO YKCIIA, KPYTOBOi YaCTOTH i JOBXXUHHU XBHJII BUIIPOMiHIOBAHHS.
2. [HienexTtpuuHi BinOuBaroyi mokpuTTs. IHTEepdepeHiiiti n3epKana.
3. IlpupoaHa aHi30TpOIIis ONTHYHHUX CEPEIOBHUIL. SBHILE MOABIHHOIO IPOMEHE3aTOM-JICHHS.
KoHTponsHe 3aBmanas 3
1. OcoOmuBOCTI 3aKOHIB BiIOWBAaHHS 1 3AJIOMJICHHS CBITJIa BUXOSYH 3 XBUJIEBOT TEOPii CBITIA.
2. JlienekTpudHi TOKPUTTS IS PO3MICTUTIOBAHHS ITyUKiB.
3. Ilpupoana aHi30TpOMis ONTUYHUX CepeloBHIL. Bick KpucTana, HO3UTHBHI 1 HETATUBHI KPUCTAIH.

N —
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1.
2.
3.
OIIUCY XO

—

L.
2.

KoHTponsHe 3aBmanns 4
KoedirieHT BigOMBaHHS CBIT/IA IPH HOPMAJIBHOMY IaiHHI Ha TIOBEPXHIO IPO30POro IieIeKTPUKA.
[onsarTs qudpaxunii cBiTna.
[Ipuponna anizorporis. BUKOpUCTaHHS XBUJICBUX TTOBEPXOHb 1 IHJAMKATPUC MOKA3HUKA 3AJIOMIICHHS IS
Ty XBWJII B aHI30TPOITHOMY CEPEIOBHIITI.
KonTponrHe 3aBnanus 5
ITonsaTrTs inTepdepenii criTIa.
ITpunnun I'roiirenca-POpexens.
Tyyna aHi30TpoOMis ONTHYHUX CepeloBHIL. SIBHUIIE (HOTOMPYKHOCTI.
KontponbHe 3aBnanus 6
TToHATTS THUMYIACOBOI 1 TPOCTOPOBOT KOTEPEHTHOCTI BUIIPOMIHIOBaHHS.
BoxuBanHs 300 OpeHenst [T OIHCY SIBUI AU(paKilii CBIT/Ia HAa HEITPO30pOMY e€KpaHi.
IItygna anizotporis ontnyHUX cepepoBuil. Edext Dapanes.
Koutponwshe 3aBnanns 7
Cros4a CBITIIOBA XBHJIS.
Hudpakmiss Openens (Ha mpAMOTIHIHHOMY Kparo eKpaHy). XapakTep 1 BH3HAU€HHS PO3IOALTY

IHTEHCHBHOCTI BHIIPOMIHIOBaHHS 332 EKPaHOM.

3.

1.

2
3

1.

[lITygna aHi30TpOMis ONTHYHUX cepenoBHIl. KBaapaTtuunuii enekrpoontunyanii edext Keppa.
Kontponbsue 3aBganss 8
BararomapoBi aienekTpuuHi mokputTs. Kimacudikaist i cepu 3acTocyBaHHS.
. Judpakiis ®paynrodepa. Xapakrep i po3rmoiisl iIHTCHCUBHOCTI BUIIPOMIHIOBaHHSI.
. lTyyHa aHi30Tpomis onTHYHUX cepenoBuil. JIiHiiHMI enexTpoonTuanuit egexT [lokkensca.
KoutponbsHe 3aBnanns 9
PiBasiHEa MakcBena, ix ¢i3ndamii CeHC.

2. TlonsaTTs mpocBiTIeHHS ONTHKH. [IpOCBITIIIONOYI TIeNEKTPUYHI TOKPHTTSL.
3. TlommpeHHs CBiTIa B aHI30TPOITHOMY CEPEOBHUIIIL.

Kontponbsue 3aBnanns 10

1. PiBHSHHSA, IO ONMKCYE MOIMHUPEHHS TIOCKOIOISPHU30BAHOI €JIeKTPOMArHITHOI XBUIII Y3II0BXK OJHIET OCI.

IlonsarTa
2

3.

1.

2
3

1.
2.
3.
OIIHCY XO

1.
2.

Mepioy XBHIIl, XBUJICBOTO YHCIA, KPYTOBOi YaCTOTH 1 JOBKUHH XBHJII BUITPOMIHIOBAHHS.
. JlienekTpuyHi BiOMBar04i MOKPUTTS. [HTepdhepeHIiliti a3epKaa.
[TpupoaHa aHI30TPOITisl ONTHYHHUX CEPEOBUILL. SBHIIE MOABIHHOTO TPOMEHE3aTOM-JICHHS.
Kontponbsue 3aBmanns 11
Oco0arBOCTI 3aKOHIB BiIOMBAHHS 1 3JIOMJICHHS CBITJIa BUXOMSYM 3 XBUIJIEBOI TEOpil CBITIA.
. JlienexTpuYHI MOKPHUTTS IS PO3IIETUTIOBAHHS ITyYKiB.
. IlpupomHa aHi30TpOMis ONTUYHUX cepeoBHIl. Bick KpucTana, MO3UTUBHI 1 HETATHBHI KPUCTAIIH.
Kontponbue 3aBganss 12
KoedimieHT BigOMBaHHs CBITIAa IPH HOPMAJIBHOMY TMaJiHHI Ha MOBEPXHIO ITPO30POT0 JIieIeKTPHKA.
[onstTs qudpakuii ciTia.
[Ipupoana anizorpomnis. BukopucTanHs XBUIEBUX MOBEPXOHD 1 IHAMKATPUC MOKA3HUKA 3aJTOMIICHHS IS
Ty XBWJII B aHI30TPOITHOMY CEPEIOBHIIT.
Kontponbue 3aBmanas 13
[MousTTs iHTEpdEpeHLii CBiTIA.
IIpunuun I'oitrenca-@Openens.
TyyHa aHi30TpOMis ONTHYHUX CepeloBUILL. SIBuUIIE HOTOMPYKHOCTI.
Kontponbhe 3aBnanns 14
[ToHATTSI THMYACOBOT 1 MPOCTOPOBOT KOTEPEHTHOCTI BUIPOMiHIOBAHHSI.
ByxuBanns 300 Openens 1iis onucy BN AudpakxIlii cBiTiIa Ha HEMPO30POMY EKpaHi.
Ilty4una aHi3oTporis onTuYHKUX cepeaonuiil. Epext Dapanes.
Kontponbue 3aBpanns 15
Crosya CBITJIOBa XBHJISL.
Hudpaknis dpenens (Ha HpAMOTIHIHHOMY Kpalo eKpaHy). XapakTep i BHU3HAUCHHS PpO3MOMALTY

THTEHCHUBHOCTI BUIIPOMIHIOBAHHS 33 €KPaHOM.

3.

L.

2
3

Ty4na aHi3oTpoIis ONTHYHUX cepenoBuil. KBagparndanuii enekrpoontuanmii epext Keppa.
KontponbsHe 3aBmanss 16

Bararomaposi gienextpuuni nokputts. Kinacugikanis i chepu 3acrocyBaHHS.

. dudpaxuis @paynrogepa. Xapakrep i po3moaia iHTEHCUBHOCTI BUITPOMiHIOBaHHSI.

. ITyyHa aHI30TpOIis ONTHYHUX cepeaoBHi. JIiHiHHUI eaekTpoonTuuHui eekT [Tokkenbca.

KonTponbhe 3apnanns 17

1. PiBusHHsS MakcBesua, iX (i3HUHHUI CEHC.
2. TlonsaTTs mpocBiTiaeHHs onTHKH. [IpOCBITIIOIOY] TieNeKTPUYHI HOKPHUTTSL.
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3. TlommpeHHS CBIT/IA B aHI30TPOITHOMY CEPEIOBHIII.
Kontponbue 3aBganss 18
1. PiBHSHHSA, IO OMKCY€ HOIMIMPEHHS MIOCKOMOISIPU30BaHOI EIEKTPOMArHiTHOI XBHJIL Y3JJ0BXK OZHI€T OCi.
[ToHsATTS IEpioy XBIJIi, XBUJIEBOTO YUCIIA, KPYTOBOi YaCTOTH 1 JOBKMHHU XBUIII BUIIPOMiHIOBAHHS.
2. JienexTpuuHi BimOmBarodi mokpuTTs. [aTepdepenmiiini q3epkana.
3. IlpupomHa aHI30TPOIIiS ONTHIHUX CEPEAOBHII. SIBHIIE TTOABIHHOTO MPOMEHE3aI0M-JICHHS.
KontponbsHe 3aBmanas 19
1. OcobnuBocCTi 3aKOHIB BiZOMBaHHSI 1 3AJIOMJICHHS CBiTJIa BUXOASYH 3 XBHJIEBOI T€Opii CBITIIA.
2. [JienekTpuuHi MOKPUTTS Uil PO3IIEIUTIOBAHHS TYUKiB.
3. Ilpupoana aHi30TpOMis ONTUYHUX CepeloBHIL. Bick KpucTaia, HO3UTHBHI 1 HETATUBHI KPUCTAIH.
Kontponbsue 3aBmanas 20
1. Koedirient BigOnBaHHs CBITJIa IPU HOPMAIFHOMY TaIiHHI Ha MIOBEPXHIO MPO30POTO JieIeKTPHKA.
2. IlonsarTs nudpakmii cBiTIA.
3. Ipupoana anizoTpomis. BUkopucTaHHS XBUIIEBUX MOBEPXOHD 1 IHAMKATPUC NOKa3HUKA 3aJTOMIICHHS IS
OIIMCY XOZly XBHJIi B aHI30TPOITHOMY CEpEIOBHIIII.
KontponbsHe 3aBmanns 21
[onstTs iHTepdepenii cBiTia.
. punuun I'rolirenca-dpenens.
3. IlTtyyHa aHi30TpoMis ONTHYHUX CepeloBHI. SIBHUIIIE (HOTOMPYKHOCTI.
Kontponbue 3aBganus 22
[ToHATTS TUMYACOBOI 1 MPOCTOPOBOi KOTEPEHTHOCTI BUIPOMiHIOBAHHS.
. BxxuBanns 300 @penHens 1 OMUCy SBUII AUQPAKIIii CBITIa Ha HEMPO30POMY €KpaHi.
3. llrydna anizotportris onTHIHUX cepepoBuil. Egext Dapases.
Kontponbue 3aBganns 23

N =

N =

1. Crosua cBiTJIOBa XBUIIS.
2. [Judpakuis @peHens (Ha NpsAMONIHIHHOMY Kparo eKpaHy). XapakTep 1 BH3HA4YeHHS DPO3MOALTY
IHTEHCHBHOCTI BHIIPOMIHIOBaHHS 332 €KPaHOM.
3. IlIryuna anHi3oTporis oNTHYHKX cepenoBuil. KBanparnuanawmii enekrpoontrnyHmnii eext Keppa.
Kontponbsue 3aBnanns 24
1. Barartomapogi mienektpuyHi mokpurts. Kiacudikaiiis i cepu 3acTOCyBaHHS.
2. Judpakiis ®paynrodepa. Xapakrep i po3moiisl iIH-TCHCUBHOCTI BUIIPOMIHIOBaHHSI.
3. UryunHa aHi3oTpomnist onTu4HUX cepenosul. JIiHiiHMIA enekTpoonTrnyauii edekt [Tokkenbca.
Kontponbue 3aBganss 25
1. PiBHSHHSA, 10 ONKCY€ HOMIMPEHHS MIOCKOIOJIIPU30BAHOI €JIEKTPOMArHiTHOI XBHJIL Y3JJOBXK OZHI€T OCi.
[oHsATTS IEpioly XBIIIi, XBHJIEBOTO YUCIIA, KPYTOBOI YaCTOTH i JOBKHHU XBHUJII BUIIPOMiHIOBAHHS.
2. [HienexTpuuHi BijOMBatoyi mokpuTTs. [HTEpdepeHIliiiti 13epKana.
3. TlpupomaHa aHI30TPOIIIS ONTUYHHUX CEPEAOBUIIL. SIBHIIE MOABIHHOIO IPOMEHE3AIOM-JICHHSL.
Kontponbhe 3aBnanss 26
1. OcobmuBocCTi 3aKOHIB BiIOMBaHHS 1 3AJIOMJICHHSI CBITJIa BUXOSUX 3 XBHJIEBOI TEOpii CBITIIA.
2. JlieneKTpuYHI MOKPHUTTS JJIs PO3IICTUTIOBAHHS ITyYKiB.
3. TlpupojaHa aHi30TpOIis ONTHYHUX Cepe/IOBHIIL. Bick KpucTana, TO3UTHBHI 1 HETATUBHI KPUCTAIH.
Kontponbsue 3aBmanss 27
1. KoedimieHT BigOMBaHHS CBITJIa IPH HOPMAIILHOMY T IiHHI Ha MTOBEPXHIO MPO30POTO JieTIEKTPUKA.
2. Tonsarrs qudpakuii cBiTia.
3. Ilpuponna anizoTpormis. BukopucTaHHs XBHJIEBUX OBEPXOHB 1 IHAWKATPUC MOKA3HUKA 3AJIOMJICHHS JJIs
OITUCY XOJIy XBHJII B aHI30TPOITHOMY CEpEJIOBHIIII.
Kontponbue 3aBganss 28

—_—

[MonsTTs iHTepdepeHtii cBiTIa.
2. Ilpunnun ['roiirenca-®penens.
3. Llry4Ha aHi30TPOIIis ONTHYHHUX CEpPeOBUIL. SBHIIE POTONPY>KHOCTI.
KonTponbue 3aBnanns 29
1. TIOHATTS TUMYACOBOI i MPOCTOPOBOI KOTEPEHTHOCTI BUTIPOMiHIOBAHHSI.
. BoxuBanns 30n @penenst st onucy siBUIT JUQPaKIIii CBiTIIa Ha HEMPO30POMY €KpaHi.
3. Ilryyna anizoTpormis onTuuHuX cepegopuil. Edexr dapanes.
KonTponbsre 3aBnanns 30
1. Crosua cBiTJIOBa XBUJIS.
2. Hudpakmiss Openens (Ha TPAMOJIHIHHOMY Kpal eKpaHy). XapakTep 1 BH3HAYCHHS PO3MOALTY
IHTEHCHBHOCTI BUITPOMIHIOBAHHS 32 €KPAHOM.
3. Ilryd4Ha aHI30TpPOITisI ONTHIHUX cepenoBuIll. KBampatuanuii enexkrpoonTrndnuii eekt Keppa.
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Jonaroxk b

Ilpubnu3nuil nepenix numans, AKi GUHOCAMBCA HA CEMECIMPOBUIL KORMPOITb
(ITuTanHs /19 npoBeeHHS eK3aMeHaliiHOoI NMCcbMOBOI po60TH chopMoOBaHi B 6isieTu o 3
3alUTaHHA 3 Pi3HUX PO3AiJIiB).

1. VYsBIeHHS PO CBITIO B TEOMETPUYHIN ONTHUIII.

2. PiBusiHHst MakcBenna, X Qpi3suyHuid 3MiCT.

3. KganrtoBa ontuka. O061acts 3acTOCYBaHHS i OCHOBHI TIOHATTSI.

4, [ToHATTS CBITIIOBOTO MPOMEHS B TEOMETPUIHIM OTITHIII.

5. PiBHSIHHSA, SKe OMHCYe TOMMPEHHS TUIOCKOI MOHOXPOMATHYHOI €IeKTPOMArHITHOI XBUII Y3IOBX

onHiei oci. [TIoHATTS mepioAy XBWIIi, XBUIBOBOTO YUCIIA, KPYTOBOI YaCTOTH 1 JOBKHHU XBUJII BUIIPOMiHIOBaHHS.

6. KganToBa ontuka. [loctynatu bopa. [ToHATTS KBAHTOBHUX MEPEXOMIB.

7. 3aKoH 3BOPOTHOCTI X0y CBITIIOBUX IPOMEHIB.

8. Oco0MHMBOCTI 32aKOHIB BiIOUTTS 1 3aJIOMJICHHS CBITJIa, BUXOSIYM 3 XBHIIBLOBOI TEOPii CBITIA.

9. KganrtoBa ontuka. Tpu nporecu B3a€MOoJIil eeKTPOMarHiTHOTO BUIIPOMiHIOBaHHS 3 PEUOBHHOIO.

10. 3aKoH BigOUTTS CBITIIA.

11. KoediuieHT BigOUTTA CBiTIIAa TPH HOPMATILHOMY T IiHHI Ha MOBEPXHIO MPO30POTO AiCTCKTPHUKA.

12. KganToBa onTrka. SBuiia HemniHiiHOi onTuKU. CyTHICTh i OCHOBHI TIOHSITTS.

13. 3aKOH 3aJIOMJIEHHS CBITJIA.

14. [onsrrs inTepdepenmii cpitna. Ii BIMB Ha HOMMPEHHS TyYKa BUIIPOMiHIOBAHHS.

15. Heniniitaa ontrka. SIBuIIe MpoCBITICHAS ONTUYHOTO CEPEOBHUIIIA.

16. SBuIIle TOBHOTO BHYTPIIIHBOTO BiIOUTTS.

17. [ToHATTSI THMYACOBOT 1 IPOCTOPOBOI KOT€PEHTHOCTI BUMIPOMiHIOBaHHSI. [[pH4rHN BUHUKHEHHSI.

18. Heniniitna ontuka. SlBuiie 3areMuenHs cepenonuiia (bararoporonnuii BHyTpitHi# GoTOSPEKT).

19. [Noka3uuk (aOCoMOTHUH 1 BITHOCHHI) 3aJI0MIIeHHS cBiTiIa. Di3nvHuUi ceHe.

20. BusHaueHHs cTOsii CBITIOBOT XBUJII 1 OCOOIHMBOCTI 11 MOMIUPEHHS.

21. Heminiiga onrruka. [ToqBO€HHA YacTOTH CBITJIA.

22. Bararomapogi mienextpuyni mokputts. Kimacudikaris Ta 00acTi 3aCTOCyBaHHS.

23. I'eomeTrpruna ontuka. [Tpuniun depma (mpUHIMT HAKMEHIIIOTO Yacy).

24, [ToHATTSI MPOCBITIIIHHS ONTHYHKX JieTalnei. [IpocBiTior0Yi TieeKTPUIHI TOKPHUTTSI.

25. Heniniiina onrtuka. SIBuiie caMopoKyCyBaHHS 1 caMOKaHai3allii BAPOMiHIOBaHHSL.

26. [onsTTs TOHKOT NiH3U. DOPMYyIIa TOHKOI JIIH3H.

27. HienexTpuuHi BinOuBatoyi MOKpUTTA. IHTepdepeHiiini 13epkana.

28. CTpyKTypa ONTHYHUX CUCTEM JIa3€PHOTO TEXHOJIOTTYHOTO 001 iHAHHS.

29. YMoBu Oe3a0epatiiHOCTI ONTUYHOT CUCTEMH.

30. JlieneKTpuyHi OKPUTTS JUIsl PO3IIEIUICHHSI MyYKiB BUIPOMiHIOBAHHS.

31. OnTuvHa cHCTEMa TPAHCIIOPTYBAHHS JIa3epHOT0 BHITPOMiHIOBaHHS. [Ipr3HavYeHHs i cKia.

32. [onsATTS MapakcianbHOi 00JIACTI ONTUYHOI CUCTEMH.

33. Honsrra qudpakuii ceitia. [i BIVIMB Ha HOMMPEHHS MyYKa BUIIPOMiHIOBAHHS.

34, OnrtuyHa cucTeMa TPaHCIIOPTYBaHHs J1a3epHOI0 BUMPOMiHIOBaHHS. JIIH30B1 TEJIECKOIIYHI CUCTEMH
Jasepi..
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35.
36.
37.

Cdepuuna adeparist. [IpyunHy BUHUKHEHHS Ta METOIU YCYHEHHSI.
[onsrrs qudpaxuii ceitna. [Ipunun [oiirenca-dpenens.

OnTuyHa cucremMa TPpaHCIIOPTYBaHHA JIa3€PHOI'O BI/IHpOMiHIOBaHHﬂ. I[3epKaani TEIECKOMIUHI

CHCTEMH Ja3epiB.

38.
39.
40.
41.

3acrocyBanHs 30H OpeHes Ui OnUCy SBUII TUQPaKIii CBiTIa Ha HETPO30POMY €KpaHi.
OnTryHa cucTeMa TPAaHCTIOPTYBaHHS JTa3€PHOTO BUIPOMIHIOBAaHHS. 3aXUCHHHA MTPOMEHETIPOBIJI.
Komarnuna abepariist. [IpyarHy BHHUKHEHHS Ta METO/IN YCYHCHHSL.

Hudpaxuiss Openens (Ha OpAMOTIHIHHOMY Kparo eKpaHy). XapakTep i BH3HAYCHHS PO3MOJILTY

IHTEHCHBHOCTI BUIIPOMIHIOBAHHS 32 EKPAHOM.

42, OnrtuyHa cucTeMa TPaHCIIOPTYBaHHSA JIa3epHOTo BUIIpoMiHIOBaHHS. [10BOpOTHI A3epKana.

43. MepuionanpHa i caruTanbHa IUIOMIMHN Ty4YKa BUIPOMIHIOBAHHS.

44, Hudpakuis @payrrodepa. Xapakrep i po3moaia iHTEHCUBHOCTI BUITPOMiHIOBaHHSI.

45, OnTryHa cucTeMa TPaHCTIOPTYBaHHS JJa3€PHOTO BUIPOMiHIOBaHH. BinmOuBHI mpu3mu.

46. ActurmatusM. [IpuurHA BUHUKHEHHSI Ta METOJM YCYHEHHSI.

47. OcoO0IMBOCTI MOIIMPEHHS CBITJIa B aHI30TPOITHOMY CEPEIOBHIIL.

48. OntuyHa  cucTeMa  TPAHCIOPTYBaHHS  BHUNPOMiHIOBaHHsA  Jiazepa.  CBITJIOBOJIOKOHHI
POMEHEIPOBOAH.

49, Bukpusnenss riomunn 300paxenss. [IpyuHy BUHUKHEHHS Ta METOIM yCYHEHHSL.

50. [IpuponHa aHI30TPOIIi ONTHYHUX CEPEAOBHUII. SIBHIIE MOABIITHOTO IPOMEHE3ATOMIICHHS.

51. OnTtuvHa MepeTBOPIOIYa CHCcTEMa Ja3epHUX TEXHOJOTTYHUX YCTaHOBOK. [IpU3HaueHHs 1 CKIal.

52. Hicropcis. [TpyurHu BHHUKHEHHS T METOJIN YCYHEHHSI.

53. [Ipupoana aHi30TpOMis ONTHYHKUX cepeioBUlll. Bick kpuctany. [103UTHBHI 1 HEraTHBHI KPUCTAIIH.

54, OnrtuyHa nepeTBoproroda cucrema. ONTHYHI KIMHU.

55. XpomartuyaHa abeparist. [[pyunHy BHHUKHEHHS Ta METOJIN YCYHEHHSI.

56. OnrtuyHa nepeTBOpIoYa cucreMa. AKCIKOHH.

57. HITy4Ha aHi30TpOIisl ONTHYHUX CePeOBUII. SIBUIIE POTONMPYKHOCTI ONTUYHUX CEPETOBHIL.

58. OnrtuyHa nepeTBoprooYa cucrema. [Ipu3Mu, Mo po3auIsSIoTh BUTPOMiHIOBAHHS.

59. YMoBU Oe3a0epalliiHOCTI ONTHYHOT CUCTEMHU.

60. [Tyyna aHi3oTpomist oNTHYHUX cepenosull. Marnitoontnyauii epexr Dapanes.

61. OnrtuyHa cucTeMa TPaHCIOPTYBaHHS JIa3€pHOTO BUIPOMiHIOBaHHS. J[3epKaibHi TelaecKomiuHi

CHUCTEMU na3epiB.

Po0ouy nporpamy HaB4aJIbLHOI IMCHHUILTIHM (cHiIadyc):

CkJ1ageHo: J0IICeHT, K.T.H., Jo1leHT PoManenko Bikrop BacunsoBuy

YxBajeHo kadeaporo Ja3epHoi TeXHIKU Ta (Pi3UKO-TeXHIYHUX TE€XHOJIOTiH (mpoTtokon Ne 3 Bif
08 >xoBTHA 2025p. ).

IMorox:xeno Meronuunoro komiciero inctutyty HH IM3 im. €.0. IMatona (mpotokon Ne  2/26
Big 20 srororo 2026 p.).
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