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 Ouna (Oenna)

Pik nigrotoBku, cemecrp 1 Kypc, éecnanuii cemecmp

O6car aucumnninm 5,0 kpeoumise ECTS , 150 200un, (nekuii - 30 200., n1a6.poé. - 14 200.,

npakm.3an. - 16 200., CPC — 90200. )
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
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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 MiJACUCTEMHM ONTUYHHUX CHUCTEM JUIsl 3a0e3Ne4YeHHs TPaHCIOPTYyBaHHS,
NIEPETBOPCHHS, KOHIICHTPYBAHHs JIA3€PHOTO  BUIPOMIHIOBAHHS; CIIOCTEPEKCHHS, KOHTPOJIO Ta
BUMIpPIOBaHHS HOTO TapaMeTpiB 3a TOTIOMOT0I0 BUZHAYEHUX METOIHK;

* IPOBOJIUTH CUHTE3 ONTHYHUX CHCTEM JIA3EPHUX TEXHOJOTIYHUX KOMILICKCIB;

* po3pobasTH ab0 MOJEpHI3yBaTH MPHUCTPOi JUIs KEepyBaHHS MapaMeTpamMH IydKa Ja3epHOTO
BUIPOMIHIOBAHHS 32 MPUHIHUIIAMH (i3MKH J1a3epiB Ta Ha 0a3i BIIOMUX aHAJIOTIYHUX PIlICHb;

* po3pobsTH 200 MOJEpPHI3yBaTH ONTHUYHI MPUCTPOI AJsl TPAHCIOPTYBAaHHS, IEPETBOPEHHS Ta
KOHIICHTpaIlii eHeprii my4yka JIa3epHOro BUIIPOMIHIOBAHHS 3a 3aKoHamMHu (i3uku Ta Ha 0a3i BiIOMHX
AHAJIOTIYHUX PIIICHb.

TakuM YHMHOM, TNPEIMETOM ITUCIHMIUTIHM € PO3PaxXyHOK Ta KOHCTPYKTOPChKE 3a0e3reueHHS

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

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

3arasibHi KoMneTeHTHOCTI (3K)

3K 01 | 3naTHicTh BUSBIIATH, CTAaBUTH Ta BUPIIIYBAaTH iHKEHEPHO-TEXHIYHI Ta HAYKOBO-TIPUKJIIA/IHI
poOJIeMu.
3K 04 | 3paTHicTh po3p06JATH NPOEKTH Ta YIPABJSITH HUMU.
3K 06 | 3paTHiCTb BUMTHCSA | 0BOJIOJIIBATH CyYaCHUMHU 3HAHHSIMHU.

daxoBi KoMneTeHTHOCTI cneniaabHOCTI (PK)
31aTHICTh OMKCaTH, KIAaCU(PIKyBaTH Ta 3MOJISTIOBATH MIUPOKE KOJIO TEXHIYHUX 00’ €KTIB Ta
®K 2 | nporuecis, 110 IPYHTYETbCS Ha MIMOOKOMY 3HaHHI Ta pO3yMiHHI TEOPil Ta MPAKTUK
MEXaHIYHOI 1H)KEeHepii, a TAK0K 3HAHHIX CYMIKHUX HAyK
3MaTHICTh 3aCTOCOBYBAaTHM BIAMOBIAHI MaTeMaTH4HI, HAyKOBI 1 TEXHIYHI METOMH,
iHpopMaliiiHi TEXHONOTii Ta NpPUKIAJHE KOMII'IOTEpHE MporpaMHe 3a0e3neueHHs i

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 BHUMOTraMM OCBiTHbO-podeciiiHOI mNporpamMu CTyZEHTH TicJasi 3aCBOEHHHA
KpPeAMTHOr0 MOAYJII0O MAlOTh NPOZEMOHCTPYBATH TaKi NPOrpaMHi pe3y/ibTaTH HABYaHHS:

PH S CaMOCTIfHO CTaBUTH Ta pO3B’SA3yBaTH 3aJadl 1HHOBALIMHOTO XapakTepy, apryMEHTYBaTH 1
3aXMIIATH OTPUMAaHI PEe3yJIbTAaTH Ta NPUHHATI 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 crocoOu Ta 3aco0M Ja3epHOi OOpOOKM ISl JOCSATHEHHS
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.

Po3nin 4. CTpykTypa Ta OCHOBHi €J1eMEHTH ONTHYHHUX CHCTEM JIa3ePHOr0 TEXHOJOTiYHOTO
00JIaIHAHHA:

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

1. Ontuka : migpyuauk / M. O. Pomantok, A. C. Kpouyk, I. II. TTamyxk ; 3a pen. mpod. M. O.
Pomantoka ; JIbBiB. Hall. yH-T iM. IBana ®@panka. - JIbBiB : JIHY im. 1. @panka, 2016. —c. 562

2. Onruka : HaBy. noci6. / Bikrop Maxniit, Muxaiino bepe3zoBcbkuii, Oxcana Kinzepcbka ; 3a HayK.
pen. mpod. B. I1. Max#is. - Uepnisii : Hpyk Apr, 2018. - 335 c.
3. Onruka : miapyynuk / B. A. CmunTtuna ; Ofnecbkuii HarioHanbHU# yH-T iM. [.I.Meunukosa. - 2-re

BH/I., BHIIP. 1 j1om. - O. : Actponpunr, 2008. - 312 ¢

JoaaTkoBa JiTeparypa

4. KBanToBa ontuka : [moci6. s cryn. i acim. ¢i3. cnert.] / O. O. Uymak ; Han yH-T "KueBo-Morui.
akaz.", -t ¢izuku HAH Ykpainu. —JI. : €Bpocsit, 2012. — 272 c..

5. OcHOBH 1HTerpanbHOI Ta BOJOKOHHOI onTHKH : HaBu. moci6. /JI. A. Kocsiuenko. — UepHisui : PyTa,
2008. — 348 c.

6. ExcnepumenranbHa onThka : HaBd. moci6. / Oner Kymmnip, FOpiit Kopuak, JI eB Jlynis-1lymcokuii,
Cepriit Puxmok ; JIBiB. Hatl. yH-T iM. . @panka. - JI. : JIpBiB. Ham. yH-T iM. [. ®panka, 2009. — 465 c.

7. OcnoBu kBaHTOBOi (pi3uku / Jlykisueus b.A., Iloneninok I'.B., Pynascekuii FO.K. - JI. : JIbBiBChKa
noitexuika, 2009, 420 c.

8. http://1tft.kpi.ua/ua/studentam/sylabusy.html (caiit kadenpu JIT ta ®TT).
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9. library.ntu-kpi.kiev.ua (caiir HaykoBo — TexHiunoi 6iomioreku HTYY «KIII im. Irops
CiKOpCBKOTOY).
10.  Meroauuni Matepiaau Takox goctynHi B KAMITYC’i - https://campus.kpi.ua.

CTy)IeHT MAa€ 03HAMOMMTHCH 3 IUMH pecypcaMu 3BaKal0Ii Ha KOHerTHi TEMH L[I/ICIII/IHJ'IiHI/I.

HaB4yajabHUH KOHTEHT

5. MeTtoanka onaHyBaHHSI HABYAJbHOI IMCUMILTIHA (OCBITHHOI0 KOMIIOHEHTA)

KiIbKICTh TOJIMH
Ha3Bu po3ainiB Ta Tem Y Tomy umcii

Yceporo | Jlekuii | Ilpakr. [JlaGopar. | CPC
3aHATTL | poOOTH

Posin 1. OCHOBHI MOHSATTS reOMeTPUYHOT ONTHKH

Tema 1.1. Mema ma 3a60anns kypcy. OcHogHi

nonodcenHs ma meopii. Domomempuuni 6eUUUHU. 4 2 - - 2
Tema 1.2. 'eomempuuna onmuxa ma ii OCHOBHI

3aKOHU. 14 4 2 2 6

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

MoaynbHa KOHTPOJbHA podoTa — 4. 1 4 4

Pa3zom 3a po3ainom 1 34 8 4 4 18

Po3ain 2. OcHoBYM XBHJIHOBOI ONITHUKHU:

Tema 2.1. Enekmpomaenimna meopis ceimna. Pignamnns

Maxcsena. 8 2 6
Tema 2.2. Inmepgepenyis céimna. [lpoceimniosanvhi
noxkpumms. Inmepengepenyitini 0zeprana. 12 4 2 2 4
Tema 2.3. Juppaxyis ceimna. Jugpparyiiini seuwa 6
JIA3EPHUX NYUKAX. 10 2 2 2 4
Tema 2.4. Po3noscrodoicentis c8imaa 8 aHizomponHomy
cepeodosuwi. Ilpupoona i wmyuna anizomponis. 6 2 - - 4
Pa3om 3a posaisiom 2 36 10 4 4 18
Po3in 3. OcHOBHI 3aKOHH KBAHTOBOI ONTHKH

Tema 3.1. Ocnosu K8AHMOBOT ONMUKU 4 2 - - 2

Tema 3.2. Asuwa neninitinoi onmuxu 6 2 - - 4

Pazom 3a pozainom 3 10 4 - - 6

Po3aia 4. CTpykTypa Ta OCHOBHI €JIeMEHTH ONTHYHUX CHCTEM JIa3epPHOIr0 TeXHOJIOTiYHOT 0
00J1aJHAHHA
Tema 4.1. Cmpykmypa onmu4Hux cucmem ia3epHo2o
MEXHONI02IUHO20 YCMAMKY8AHHSL. 10 2 4 2 2
Tema 4.2. Onmuuni mamepianu. 8 2 - 2 4
Tema 4.3. Cucmema mpancnopmyeaHHs 1a3epPHO20
BUNPOMIHIOBAHHA. 10 2 2 2 4
Tema 4.4. Cucmema nepemeopents 1a3epHo20

BUNPOMIHIOBAHHA. 8 2 2 - 4

MopayJibHa KOHTPOJIbHA po60oTa — 4. 2 4 4
Pasom 3a pozginom 4 40 8 8 6 18

Ex3amen 30 30

Bcboro rogun 150 30 16 14 90

5.1.  Jlexyitni 3anamms
4



Hazsa Temu Jsiekrrii Ta mepeinik OCHOBHUX ITUTaHb

3/n (nepenix oudaxmuunux 3acobis, 3aedanus na CPC 3 nocunanuam na aimepamypy)
1 | Berym.
Merta ta 3aBnanHs Kypcy. OCHOBHI MOJIOKEHHS Ta Teopii. DOTOMETpUYHI BEIUYUHHU.
3apnanns na CPC: [llkana eneKTpoMarHiTHOrO BHIIpOMiHIOBaHHS. OCHOBHI (hOTOMETpHUHI
BEJIMYHMHH.
Jlireparypa: [1, 2, 3, 5]
2. I'eomeTpnyHa onTHKa Ta ii OCHOBHI 3aKOHH.
I'eomerpuuna onrrka. OcHoBHI 3aKoHH. [IpuHm depma.
3ananns Ha CPC: TIOHSATTS T€OMETPUYHOI ONTUKH, OOMEXKEHHS Ta Taly3b 3aCTOCYBaHHS,
abepaliii ONTMYHMX CUCTEM Ta iX BIUIMB Ha IEPETBOPEHHS Ta (OKYCYBaHHS JIA3€PHOIO
BUIIPOMIHIOBAaHHS. 3aKOHH Ta SIBUILA T€OMETPUYHOI ONTHKH.
Jliteparypa: [1, 2, 3, 5, 6]
3. | T'eoMeTpU4YHA ONTHKA Ta 1i OCHOBHI 3aKOHH.
[TepenomienHs cBiTia Ha chepuyHiil moBepxHi. Tonka nin3a. [Tyuku npoMeHis.
3apnanns na CPC: BusHaueHHS 0COOIMBOCTEW MEPETBOPEHHS CBITJIAa Ha OKPEMHUX EJIEMEHTax
ONTUYHUX JAeTanell. BusHaueHHs nmapameTpiB Ja3epHOr0 MIPOMEHs INEPEeTBOPIOBAHOIO TOHKOO
Ta TOBCTOIO JIIH3aMH; IMJIIHAPHYHUMH JTIH3aMHU; aKCUKOHAMU; TPU3MaMH IEPEIOMIICHHS Ta
BiJOMBaHHS; ONITUYHUMU KJIMHAMU; METAJIeBUMHU J3epkaamMu. [IoHATTS Ipo onTUYHI AeTai A
MIEPETBOPEHHS J1a3epHOTO BUIIPOMIHIOBAHHSI.
Jliteparypa: [1, 2, 3, 5, 6]
4 | AGepauii ONTHYHUX CHCTEM.
Henoniku onTHYHUX JeTanel Ta CUCTEM.
[TpryrHY BUHUKHEHHS Ta 3aCO0M BUIPABJICHHS.
3apnanua Ha CPC: BusHayeHHs XOJIy TIPOMEHs uepe3 €JNIEMEHTH ONTUYHHX JeTaleil:
MIPOXO/DKEHHS Yepe3 OJHOPIJHE ONTHUYHE CepeOBUINE, IMEPETIOMICHHS HA TPAHMIN PO3ILTY
JIBOX JII€JIEKTPUYHUX CEPEOBUII, BIJIOMBAHHS BiJ JA3€pKaJbHOI IOBEPXHI; BU3HAUYEHHS
BEJIMYUHU C(hepUUHOI Ta MOB3I0BXKHbBOI adeparriil.
Jliteparypa: [1, 2, 3, 5]
MoayJibHa KOHTPOJIbHA poboTa. YacTuna 1.
5 OcCHOBM XBHJILOBOI OIITHKH.
EnextpomarHiTHa Teopis cBiTia. PiBHAHHS MakcBena.
3apnanns Ha CPC: 3ak0oHHM Ta SIBUINA €IEKTPOMArHiTHOI Teopii cBiTia. OGUnCIeHHs TapaMeTpiB
CBITJIOBHX XBUJIb (IIOJISIpU3aLLis, IHTEHCUBHICTB) ITPH NEPETBOPEHHI iX HAa ONTHYHUX €JIEMEHTax
JeTanel Ta pe3ysbTaTiB ix B3aeMoii (1HTepdepeHIiiiHi Ta JuppakKiiiiHi KapTUHN).
Jliteparypa: [1, 2, 3, 5, 6]
6 OCHOBM XBHWJILOBOI ONITHKH.
Iarepdepenuis cpitina. CTosua CBITIOBA XBUJIS.
3apnanns Ha CPC: BuzHaueHHs 0COOJNMBOCTEH MPOXOPKEHHS CBITIOBOI XBWIJII 4Yepe3 OKpemi
€JIeMEHTH ONTHUYHUX JeTtaned. [lonspusaiiss mpu BiOMBaHHI BiJl MOBEPXOHb METAJB Ta
nienekTpukiB. [HTepdepeHiiiini ABUIIa, X BIUIMB Ha IEPETBOPEHHS CBITIOBOI XBUIIL.
Jlirepatypa: [1, 2, 3, 6]
7 OCHOBM XBHWJILOBOI ONITHKH.
bararomaposi aienekTpuuni nokpuTTs. [IpocBitineHHs ontuku. [HTepeHpepeniiiti A3epkana.
3apnanns Ha CPC [IpocBiTieHHSI OBEPXHI ONTHYHUX AeTanel. Intepdepenuiiiti a3epkana ta
PO3IIEIIIIOBAY1 MYyYKIB.
Jlireparypa: [ 1,3 ]
8 OcCHOBM XBHJILOBOI ONITHKH.
Judpaxuis citna. [Ipunuun dpenens.
3apnannd Ha CPC: Jludpaxiiiini siBUILa, X BIUIMB HAa IEPETBOPEHHS CBITJIOBOI XBUIIL. [IpuHIINn
noOyoBu 30H Openerns.
Jlirepatypa: [1, 2, 3, 5]
9 OcHOBM XBHJIBOBOI ONITHKH.

Hudpaxuis @paynrodepa. Judpakuiiini SBUIIA B JIA3ePHUX ITyUKaXx.
3asnanns Ha CPC: ludpakiis @paynrodepa. Audpakiiiiai sBuina B Ja3epHUAX MyUYKaXx.
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Jlireparypa: [1, 2, 3, 5]

10 | OcHOBH XBIJIHOBOI ONTHKH.
Po3noBcrojpkeHHsT  CBiTSIa B aHI3OTPONIHOMY  CepeloBHINI.  SIBuIne  MOABIHHOTO
npoMeHenepenomieHHs. [IpupoaHa 1 mTydHa aHI30TPOITis.
3apnanns Ha CPC: BusHaueHHs mapaMeTpiB MEPETBOPIOBAHOTO Y aHI30TPOITHOMY CEpEIOBHIII
nazepHoro mnpomeHs. [IOHATTA mNepeTBOpEHHs J1a3epHOro IPOMEHS Yy aHI30TPOIHUX
CepeIoBUINAX, SBUINE MOABIMHOIrO mepenoMieHHs NpoMmeHiB. Di3uuHi sBHUIA MPUPOTHOI Ta
MITYYHOI aHI30Tpomii (aKyCTOONTUYHUMN, €JICKTPOONTHUYHUN Ta MAarHiTOONTHYHUN e(eKTH).
Bubip onTuManpHHX mapamMeTpiB aHi30TPOIHOTO CEpPEeNOBHINA, HOr0 ONTHYHHX Ta (Hi3MKO-
MEXaHIYHHX BJIACTUBOCTEH.
Jlirepatypa: [1, 2, 5, 6]

11 | OcHOBHM KBaHTOBOI ONITHKH.
[ToHATTSI KBaHTOBOI ONTUKU. 3aKOHU Ta SIBUIIA KBAHTOBOI ONTUKH.

3apnanns Ha CPC: BusHaueHHS 0cOOIMBOCTEH MEPETBOPEHHS CBITJIa HA OKPEMHX €IEMEHTaxX

onTuyHUX netaneil. [IoOHATTsS KBaHTOBOI ONTUKU, OOMEKEHHS Ta Tally3b 3aCTOCYBaHHS. 3aKOHU
Ta sBUIIA KBAaHTOBOI oNnTuUKU. OOUYMCIIEHHS NapaMeTpiB CBITJIa NpPU MNEPEeTBOPEHHI iX Ha
ONITUYHUX EJIEMEHTAaX JIeTalleil Ta pe3ysIbTaTiB X B3a€MOII.
Jliteparypa: [1, 4, 7]

12 | OcHOBHM KBaHTOBOI ONTHKH.
SIBuILA HETIHIMHOT ONTHKH Ta IX BUKOPUCTAHHS B JIA3EPHUX ONTUYHUX CHCTEMaXx.
3apnanns CPC: Bu3HayeHHsS MapaMeTpiB IEPETBOPEHHS JIa3epHOTO MPOMEHS HETIHIMHUMHU
ONTUYHUMH cepepoBUIaMH. [loHATTS HeniHiMHOI onTukU. @Di3UyHI NPUHIMIN  SBUI
HENIHIHHOT ONTHKM; iX BHKOPUCTAHHS y TEXHIll ()OPMYBAaHHS Ta MEPETBOPEHHS JIa3€PHOTO
BHUIIPOMIHIOBaHHS. BuOip onTUMaIbHUX IMapaMeTpiB CEpPEeIOBHINA 3 HEIIHIMHUMU ONTHYHUMHM
XapaKTepUCTUKAMHU, HOr0 ONTHYHUX Ta (PI3UKO-MEXaHIYHUX BIACTUBOCTEH.
Jlitepatypa: [1, 4, 7,]

13 CKJ'IaI[OBi ONTHYHHUX CUCTEM JIA3EPHOTO TEXHOJIOTTYHOI0 YCTaTKyBaHHA
CTpyKTypa ONTHYHHX CHCTEM JIA3€PHOTO TEXHOJIOTIYHOTO YCTaTKyBaHHS.
3apnanss Ha CPC: BusHaueHHs CKJIQIOBUX €JIE€MEHTIB ONTUYHOI CUCTEMH; (DI3MUHUX 3aKOHIB,
Ha SIKUX 3aCHOBaHa po0OOTa CHCTEM Ta IMapaMeTpiB MPOCTOPOBO-YACOBOTO IMEPETBOPIOBAHHS
Ja3€pHOrO0 MPOMEHS IIMMHU €JeMEHTaMM B)XKe ICHYIO4Oro JiazepHoro oOmagHaHHsA. [loHATTS
ONTUYHUX CHUCTEM Ta TMiJCHCTeM (TPaHCIIOPTYBAaHHS, TEPETBOPIOBAHHS, KOHIIEHTPYBAaHHS,
CIIOCTEPEKEHHS, KOHTPOJIO Ta BUMIPIOBAHHA) JIa3€PHOTO TEXHOJIOTIYHOTO OOJIQAHAHHS, iX
CTpYKTypa Ta CKIaJ0oBI dYacTuHH. IIpoBelneHHS aHamily HETaTWUBHUX Ta IO3UTHBHHUX
0cOOIMBOCTEH B)KE€ ICHYIOYOI'O JIa3€pHOI0 TEXHOJOTIYHOTO O00JIaHAHHS. Po3pobka
KOHCTPYKIIi ONTUYHHX IJICHUCTEM TPAHCIIOPTYBaHHS, IEPETBOPEHHS, KOHIIEHTPYBAaHHS,
CIIOCTEPEXKEHHS, KOHTPOJIIO Ta BHUMIPIOBAHHS JIA3€PHOI0 BUIPOMiHIOBaHHA. OOuYUCIIEHHS
rapaMeTpiB IPOMEHS MpU NEPETBOPEHHI B MIJICUCTEMI ONTHYHOT CUCTEMHU.
Jlireparypa: [1, 6]

14 CKﬂa}IOBi ONNTHYHHUX CUCTEM JIA3EPHOTO0 TEXHOJIOTIYHOr0 YCTaTKyBaHHA
OnTuyHi MaTepiany, X Kiaacudikailis Ta 0071acTb BUKOPUCTAHHS.
3apnanns Ha CPC: Bu3HaueHHsS OCHOBHUX ONTUYHMX (TIOKA3HUK MEPEIOMIICHHS; KOeQillieHTH
B1JIOMBaHHS, OTJIMHAHHS, PO3CISIHHSA), (P13UKO-TepMIYHUX (Koe(ilI€HT JIHIHHOTO pO3LMIHPEHHS,
TEIUIONPOBIIHICTh, TEMJIOEMHICTh), (HI3UKO-XIMIYHUX (TUIIMOBAHICTh, TYCTHHA PEYOBHHH) Ta
MEXaHIYHUX (TBEpPIICTb, KPHUXKICTb) BiacTUBOCTEH. I[IOHATTS ONTHMYHUX MarepiamiB, IX
ONTUYHUX, (I3UKO-TEPMIUHUX, (I3UKO-XIMIYHUX Ta MEXaHIYHMX BJIACTHUBOCTEH, oO0macTi
BUKOPHCTAHHS Ta MPU3HAYCHHS.
Jlireparypa: [1, 6]

15 CKﬂa}IOBi ONNTHYHHUX CUCTEM JIA3EPHOTO0 TEXHOJIOTIYHOr0 YCTaTKyBaHHA

OnTuyHi XapakTEePUCTHKH, (I3UKO-TEPMIYHI Ta (Pi3MKO-XIMIYHI BJIIACTHBOCTI ONTHYHUX
CepEeIOBHILL.

3aBganus Ha CPC: OOrpyHTyBaHHS BUOOpPY MaTepiajiB Jijisi BUTOTOBJICHHS ONTHYHHUX JIE€TAICH
ONTUYHUX Jiana3oHiB. [loHATTS mnpo wMmarepianu I 1HQpPAYepBOHOTO, BHUIMUMOIO Ta
yabTPadioIeTOBOTO Alana3oHiB eIeKTPOMArHiTHOTO BUTPOMIHIOBaHHS. Bu3HaueHHS OCHOBHUX
ONTUYHUX XAPAKTEPUCTUK Ta KOHCTPYKTUBHHUX OCOOJIMBOCTEH ONTHYHUX AETANCH ONTHYHUX
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Jiara3oHIB JIA3€pHOTO BUIMIPOMiHIOBaHHSA. Bubip omTwdHOro Mmarepialy B 3aJIeKHOCTI Bif
IapaMeTpiB JIa3epHOr0 BUIIPOMIHIOBAHHS.
Jliteparypa: [1, 2, 6]

16 | CkiamoBi ONTHYHUX CHCTEM JIA3€PHOT0 TEXHOJIOTTYHOI0 YCTATKYBAHHS
[Tpu3HaueHHs Ta CTPYKTYpa CUCTEMHU TPAaHCIOPTYBaHHS JIa3epHOTO BUIIPOMIHIOBAHHS.
3apnannas Ha CPC Bu3HaueHHS CKJIQJIOBUX €JIEMEHTIB ONTHUYHMX IIJCHCTEM Ta HapameTpiB
IIPOCTOPOBO-YAaCOBOI'0 IIEPETBOPIOBAHHA JIA3EPHOI'O IIPOMEHS LMMM EJIEMEHTAMHU BXKE
ICHYI0YOT0 JIA3ePHOT0 TEXHOJIOTIYHOTO O0JIaJHAHHSI.
Jlirepatypa: [1, 2, 6]

17 | CkiamoBi ONTHYHUX CHCTEM JIA3€PHOT0 TEXHOJIOTIYHOT0 YCTATKYBAHHSI.
Onwuc cKIaI0BUX €IEMEHTIB CUCTEMH TPAHCIIOPTYBAHHS Ta EPETBOPCHHS IPOMEHS y HUX.
3apnannsg Ha CPC: [IOHSTTS ONTHUYHUX IIJCHCTEM TPAHCIIOPTYBAHHS, IEPETBOPIOBAHHS,
KOHIICHTPYBAHHSI, CIIOCTEPEKEHHS, KOHTPOJIO Ta BUMIPIOBAHHS Ja3€pHOTO TEXHOJIOTIYHOTO
oOnanHaHHs, X CTPYKTypa, CKJIal0Bl €JIEMEHTH Ta ONTHUYHI JeTayi. Bu3HaueHHS OCHOBHUX
KOHCTPYKTHBHHUX MapaMeTPiB ONTUYHOI MIJICUCTEMH I HOTPIOHOTO IEPETBOPEHHS JIa3epHOTO
IIPOMEHS.
Jliteparypa: [1, 2, 6]

18 | CkiamoBi ONTHYHHMX CHCTEM JIA3€PHOTO TEXHOJIOTiYHOI0 YCTATKYBAHHS.

[lpu3HayeHHs Ta CTPYKTypa CHCTEMH IE€PETBOPEHHs Ja3epHOro BUIPOMiHIOBaHHA. Ormuc
CKJIQJIOBUX €JIEMEHTIB CHCTEMHU MEPETBOPEHHS.

3apmanns Ha CPC: Bu3HayeHHS THUINOBHX KOHCTPYKI[IH Ta OCHOBHUX KOHCTPYKTHBHUX
€JIEMEHTIB CKaHYIOUUX cUCTeM. [[OHATTS OCHOBHHMX XapaKTePUCTHK (aMILTITYa, 4aCTOTa, 3aKOH
CKaHyBaHHS TOIO), THUIIB TPUCTPOIB CKaHyBaHHS, $SKI BHKOPUCTOBYIOTHCA B JIA3ePHUX
cucremax. [lpuHnunu (yHKIIOHYBaHHS MPHUCTPOIB MPOCTOPOBOTO CKAHYBAaHHS JIa3€pHOTO
BHUIIPOMIHIOBAaHHS. AHaJi3 KOHCTPYKIIIM Ta MOMXJIMBOCTEH M03ape30HATOPHUX TPUCTPOIB IS
KEepyBaHHS PO3MOJIIOM IHTEHCUBHOCTI y MyUKY, Horo ¢GopMoI0 y mepepisi Ta HalpsiMKOM OCi.
Knacudikarist BUMiproBaJIbHUX TPUCTPOIB 3a MPU3HAYCHHSM, METOJIOM BUMIpy Ta BIUIMBY Ha
nporiec 00poOku. IIpoexkTyBaHHS MPHUCTPOIB ISl KOHTPOJIIO Ta aHANi3y MapaMeTpiB IMydka
JIa3€pHOr0 BUITPOMIHIOBAHHS.

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

MoayJibHa KOHTPOJIbHA poboTa. YacTuHa 2.

5.2. Ipaxmuuni 3ansamms

[y npakTHYHUX 3aHATH Ma€ LIJUTIO 3aKPIMJICHHS! TOJIOBHUX TEM OCBITHHOTO KOMIIOHEHTY, SIKi 3aCBOEHO
TEOPETUYHO. [ 'OJIOBHUM 3aBJaHHSM IUX 3aHATh € HaJIaHHs 3HAHb 1 YMiHb BUOOPY €(heKTUBHOI ONTUYHOT CUCTEMHU

JUTSI TEXHOJIOTTYHOTO JIa3ePHOr0 00J1aIHAHHS.

pilIeHHS, SIKi CTBOPEHI CTY/ICHTaMH, IMiIBEPraloTHCS aHaANi3y Ha MAaTEHTHY YACTOTY 3 METOI O(hOPMIICHHS 3asBKH Y
BiJIMOBIAHY 1HCTAHLIIO 11 0)OPMIIEHHS JOKYMEHTY 1HTEJIEKTyaIbHOT BIACHOCTI (TATEHTY Ha BUHAX11 a00 KOPUCHY

[HIIMM 3aBIaHHAM 3aHATH € HAZ0AHHS YMIHHS 3aXUCTY PO3POOOK, JUIsl HOro HaWOUIBII BJaJli Ta Ipale31aTHi

MOJICIIb).
Ne KineskicTs
HasBa Temn 3adiITTA
3/ TOIUH
1 | XapakTepucTuku ONTUYHHX PE30HATOPIB Ta METOJMKA  1X

PO3pPaxyHKY. 2
Jlirepatypa [1, 2, 6].

2 | ®opmyBaHHs Jla3epHHX IIyYKiB B pPE30HATOpPAaX Ta METOAWKA iX
PO3pPaxyHKY. 2
Jlirepatypa [1, 2, 6].
3 | Po3paxyHok TmapaMeTpiB  J1a3€pHOTO  BHIIPOMIHIOBaHHS, IO
HOIIMPIOETHCS 32 MEKAMHU JIA3€PHOTO PE30HATOPA. 2
Jlireparypa [1, 3, 6].
4 | TlepeTBOpPCHHS JIa3epHUX ITyYKiB ONTHYHHUMHU CUCTEMaMHU.
Jlireparypa [1, 3, 6]. 2
5 | Po3paxyHok napameTpiB c(hOpMOBaHUX Ja3epHUX ITYUKIiB.
Jliteparypa [3, 6]. 2
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6 | Onrumizaris mapaMeTpiB HOKYCYIOUHNX CUCTEM.

Jlirepatypa [2, 6]. 2
7 | IloOymoBa Ta  CTPyKTypa ONTHYHHX CHCTEM  JIAa3€pHOTO
TEXHOJIOTTYHOTO YCTaTKyBaHHS. 9
Jliteparypa [1, 6].
8 | Po3paxyHok ontuuHoi cuctremu JITVY. 2

Jliteparypa [1,2, 6].

5.3.

Jlabopamopni 3anamms

Hukn nabopaTopHUX poOIT Mae IIJUTIO MPAKTUYHOTO 3aKPIIUIEHHS TOJIOBHUX TEM OCBITHBOI'O KOMIIOHEHTY,
SKi BUBUCHO TEOPETUYHO. B 3B 53Ky 3 THUM, 110 HOT'O TOJIOBHUM 3aBJaHHSM € HaJaHHS 3HAHb Ta YMiHb PO3PaXyHKY
Ta MPOEKTYBAaHHS ONITUYHUAX CUCTEM TSI PI3HOMAHITHOTO TEXHOJIOTIYHOTO O0JIafHAHHS, TO BC1 TaOOpaTopHi poOOTH

OB’ SI3aHO 3 ITI€I0 MiSTTBHICTIO (DaxiBIIs.

Ne Ha3sa naGoparopHoi pobotu KimeKicTs ayn.
3/m I'onun

1 | [IpusHaueHHs 1 CKJIAJ OCHOBHHMX OITHYHUX C€JICMEHTIB JIa3epHHUX
TEXHOJIOTIYHUX YCTaHOBOK. 2
Jlireparypa [1, 3, 6].

2 | ®okycyroui EIEMEHTH ONTUYHUX CHUCTEM JIA3ePHUX TEXHOJIOTIYHUX
YCTaHOBOK. 2
Jlirepatypa [1, 3, 5, 6].

3 | ®okycyBaHHS BHIIPOMIHIOBAHHS ONTHYHHMHU CHCTEMaMH JIa3epHUX
TEXHOJIOTIYHUX YCTaHOBOK. 2
Jlireparypa [1, 3, 5, 6].

4 | TIpodinakTrka BUPOMIHIOBAYIB JIA3EPHUX TEXHOJIOTIYHUX YCTAHOBOK.

Jliteparypa [1, 3, 6]. 2

S | HanamryBaHHS BUIPOMIHIOBAYiB JIA3EPHUX TEXHOJIOTIYHUX YCTAHOBOK.

Jlirepatypa [1, 2, 3, 6]. 2

6 | BuMiproBaHHS YacoOBHX Ta IPOCTOPOBUX IapaMeTpiB  JIa3epHOTO
BUITPOMIHIOBaHHS. 2
Jliteparypa [1, 3, 6].

7 | BumiptoBaHHSI PO301’KHOCTI BHUIIPOMIHIOBAaHHS 1 MOOYIyBaHHS KayCTHKH
c(OKYCOBAHOT0 JIA3€PHOT0 BUITPOMiIHIOBAHHS. 2
Jliteparypa [1, 2, 6].

6. Camocmiitna poooma

L. Hopma yacy Ha | TepmiH
o Kinbkictb i
Bupa, camocTiiiHOi po60TH cTyaeHTa roavH niAroToBKy, yacy,
roa. roa.
MiaroToBKa A0 NEKLiN Ta 3aCBOEHHA A0AATKOBUX MUTAHb 35 0,5 35
MigroToBKa 40 NPaKTUYHUX POGIT 6,5 0,81 6,5
MigrotoBka [0 nabopaTtopHMx pobiT Ta onpautoBaHHA 10,5 1,5 10,5
pe3ynbTarTis
MigrotosBka 4o MKP-1 4 4 4
MigrotoBka o MKP-2 4 4 4
MiarotoBKa A0 eK3ameHy 30 30 30
Bcboro 90

CamocriitHa po6ota cryaenta (90 roa.) mossdrae y HiATOTOBII 1O JIGKLIWHUX, JJAOOPAaTOPHUX 1
MPaKTUYHUX 3aHATH (52 TO1.), 2-0X MOIYJIBHUX KOHTPOJBHUX poOiT (8 roa.), a TakoX MiATOTOBII J0
ex3ameny (30 rox.) HUIAXOM OMpallOBaHHS PEKOMEHJOBAHOI JTepaTypu, HiATOTOBII BiAMOBinEH Ha

KOHTPOJIbHI 3alTUTaHHS 1 PO3B’sI3yBaHHI 3a7a4.



Mooynbni KonmpobHi pooomu

OCHOBHOIO IUITIO KOHTPOJIBHUX MOJYJBHHX POOIT € MepeBipka SIKOCTI 3aCBOEHHS TEOPETHYHOTO
Marepianay Ta MpakKTUYHUX HABUYOK, SIK1 HEOOXITHI I BUKOHAHHS (haxOBUX 000B’A3KIB IO CAMOCTIHHOMY
MIPOEKTYBAaHHIO CUCTEM JIa3ePHOI ONTHKHU Ta PO3pPaxXyHKiB, KOHCTPYIOBAHHIO Ta MPOEKTYBAHHIO ONITHYHUX
cucteM JITO. MoaynbHa KOHTPOJIbHA poOOTa PO3/1JICHA Ha JIBI YACTUHM 1 IPOBOAUTHCS IT11 Yac JCKIIHHUX
3anATh. Pesynbrat MKP BpaxoByIOThCS PH MPOBEACHH] KAIEHIAPHOTO KOHTPOJIIO.

3MicT 3aBJaHb Ha KOXKHY KOHTPOJIbHY pOOOTY HaBEACHO Y IOJIATKy A.

IMoJsiTuKa Ta KOHTPOJIb

7. IMogiTMka HABYAJbHOI TUCUUILIIHYM (OCBITHLOT0 KOMIIOHEHTA)

IIpaBuia BiABiAyBaHHS 3aHATH

3rigno [TonoxxenHs npo opranizaiiro ocsitHboro nporiecy B KIII im. Iropst Cikopcbkoro, CTyAeHTH
MalwTh MpPaBO Ha  BUIbHE  BiABIAYBaHHSA  JIeKIIAHMX  3aHath (. 3.5 PCO 2022
https://osvita.kpi.ua/sites/default/files/downloads/Pologennia_RSO_2022.pdf).

BinBinyBaHHS NEKIil, MPAKTUYHHUX 3aHITh, @ TAKOXK BIACYTHICTh Ha HUX, HE OIIHIOETHCS. OHAK,
CTYZCHTaM PEKOMEHAYETHCS BiABIIyBaTH 3aHATTA, OCKIJIBKY HAa HUX BUKJIAJIAEThCS TEOPETUIHUI MaTepiai
Ta PO3BUBAOTHCSI HABUYKH, HEOOX1HI /Ul BUKOHAHHS CEMECTPOBOI'O 1H/AMBIyaIbHOI'O 3aBAAHHS.

Jnist cTyneHTiB, siki OepyTh Ha ce0e BilMOBINAIBbHICTh 32 OpraHi3alliio i IiIaHyBaHHS CBOTO Yacy JJIs
HaBYaHHS, € MOXJIMBICTh OIIAHOBYBATH JTUCLMILIIHY Y 3MILIAHOMY PEXHUMI: 03HAHOMIICHHS 3 TEOPETHUHUM
MaTepiaJoM JIEKIid 1 po3B’s3yBaHHS MPAKTUYHUX 3aBJIaHb — CAMOCTIHHO, 3a HEOOXITHOCTI MPOBEIACHHS
KOHCYJIbTAIliil BUKJIaJayeM 3riiHO Tpadiky KOHCYIbTAIliH 1 BiIBEIEHOTO Ha HUX Yacy, y BIAMOBITHOCTI J0
[e1aroriyHOr0 HaBaHTAXCHHS BUKJIA/1a4a.

JIaGopatopHi poOOTH BUKOHYIOTHCS y TPYMOBOMY DPEXHUMI MiJi KEPIBHUITBOM BiJIIOBIAATEHOTO
BUKJIa/1a4a.

IIpaBuJjia noBeAiHKH HA 3AHATTAX

AKTUBHICTh CTYIEHTIB Ha JEKI[IMHUX, NPAKTHYHUX Ta JaOOpaTOPHHUX 3aHATTAX BCUIIKO
3aoxouyerbesi. [IpoBeneHHs 3aHATH 0a3yeTbecs Ha 3acafax JOOPO3WWIMBOIO TMAapTHEPCTBA 3ajyis
JOCATHEHHSI METH BHUBYEHHS IUCHUIUTIHA. Pa3oM 3 TWM, TpOBEAEHHS 3aHATh Ma€ BiANOBIAATH
JucuunninapauM npasuiiam, ki 1itoTe B KIII iM. Irops Cikopcebkoro.

IIpaBuia 3axucty J1a6opaTopHUX podiT

[Ticnsa mpencTaBieHHs TOTOBOTO MPOTOKONY JabopaTopHOi poOOTH, SKUH Mae MICTUTH BCl
HEoOX1/IHI KOMIIOHEHTU (TeMa, LJIb POOOTH, KOPOTKI TEOPETUYHI BIAOMOCTI, METOAU Ta pPE3yJbTaTH
BUMIpIOBaHHS Ta 00pOOKHU pe3yibTaTiB, rpadivyHi UItocTpallii, BACHOBOK) CTYJEHT (200 rpyna CTy/IEHTIB,
SKIIO TaKe Mepea0aueHo) HaaloTh MOSICHEHHS, IKUM YUHOM OyJI0 JOCATHYTO I1JTh pOOOTH 1 BIAMOBIAAIOTh
Ha JIOJJaTKOBI 3allUTaHH4, SIKIIO B HUX BUHUKHE MOTpeba.

IIpaBuia 3axucTy iHAMBITyaJIbHUX 3aBAaHb

PoOounit HaBuanbHMI maH nepeadavyae BUKOHAHHS MOJYJIbHOI KOHTPOJBHOI poOOTH, sKa
poO3AlIeHa Ha JIBl YaCTMHM Ta 3aBJaHHS Ha AKY IHIAUBIAyaJbHE JUIsl KOKHOro cryaeHTta. Temu mis MKP
BukiazeHi B Jlonatky A 1o cunabycy, a cuctema ouiHtoBanHs HaBeseHa B PCO 0CBITHBOTO KOMIIOHEHTY.

IHoaniTnka AennaiiHiB Ta NepecKJIajaHb

Jlana nomituka peryiroerbes [lonoxkenHsM npo oprasizaiito ocBiTHbOro npouecy B KIII im. Irops
Cikopcepkoro, IlomokeHHSM Mpo cucTeMy OILiHIOBaHHA pe3ynbraTiB HaBuaHHsS B KII iM. Irops
Cikopcbkoro, [Tonoxennsm mpo anensiii B KIII im. Irops Cikopcebkoro.

IoaiTnka mono akageMiuyHoi 106povecHOCTI

AxanemiuHa He100poUecHiCTh HenpuirycTuMa. CucTeMa iHAMBIyadbHUX 3aBJlaHb Ha JAOOpaTOpHi
ta PI'P 103BONISIE MaKCUManbHO YHWKHYTH CITUCYBaHHS, a YHIKQJIBHICTh 3aBJaHb JI03BOJISIE YHUKHYTH
iariary.

8. Bwuau KOHTPOJII0 Ta PeliTHHIOBA CHCTEMA OLiHIOBAHHA pe3yJbTaTiB HaBYaHHs (PCO)
OuiHIOBaHHA pe3ynbTaTiB HaBYaHHSA CTYAEHTIB BiAOYBAETHCA 33 CXEMOIO:



CraproBa cknapgoBa: BuKkoHaHi ymosu EK3ameH OuiHKa:
3aXUCT 1abopaTopHUX donycky BiAMIHHO;
pobiT Ta MKP, i3 ayxe nobpe;
BpPaxyBaHHAM [obpe;
WTpadHUX Ta He eukoHati He 33[,0BiNIbHO;
330X0UVRANKHUX BANIR ymMo8u 00rycKy AonyuleHo [0CTaTHBO;
He 33a40BiNbHO.

KoHTponbHi 3axoaum:

1. MOTOYHMI KOHTPO/Ib: BUKOHAHHSA NPAKTUYHMX 3aBAaHb, MKP.

2. KaneHpapHUIA KOHTPO/b: NPOBOAMTBLCA ABidi HQ CEMECTP K MOHITOPUHI MOTOYHOrO CTAHYy
BMKOHaHHA BUMOT cuiabycy.

3. CemecTpOBUIA KOHTPO/Ib: EK3aMEH.

TabnuuA BUAiIB KOHTPOJIIO Ta MAaKCMMA/IbHOI KiNlbKoCTi 6aniB 3a HUX.

. . MakcumanbHa MakcumanbHa
Bupa, koHTpOAO KinbkKictb ) ) ] ] ] R

KinbKicTb 6anis Ha 1 KinbKicTb 6anis
BMKOHAHHA NPaKTUYHUX 3aBAaHb 8 3 24
BukoHaHHA nabopatopHux pobit 7 3 21
MKP 2 7,5 15
Ek3ameH 1 40 40
Bcboro 100

OuiHIOBaHHA BUKOHAHHA NPaKTUYHUX 3aBAaHb:
Kpurtepii banu

[0 BMKOHAHOro 3aBAaHHA HEMAaE 3ayBaXKeHb, AaHi NpaBuabHI Bignosiai npu
nepesipLii
€ He NPUHUMNOBI 3ayBa*KeHHA A0 BMKOHAHOro 3aBAaHHA Ta/abo aaHi Bignosiai
3 NOMWJIKAMM NPU NepesipLi
€ NPMHLUMNOBI 3ayBaKeHHA A0 BUKOHAHOro 3aBAaHHA Ta/abo He aaHi Bignosiai
(AaHi HenpaBuAbHI) Npy nepesipui

1,5

poboTa He 3aaHa

OuiHIOBAaHHA BUKOHAHHA 1abopaTtopHux pobit:
Kpurtepii banu

[0 BMKOHaHOI nabopaTopHoi poboTM Hemae 3ayBaKeHb, AaHi NpaBU/bHI
BigNoBiAi Npu nepesipui
€ He NPUHUMNOBI 3ayBaXKeHHA A0 BUKOHAHOI NabopaTopHoi poboTn Ta/abo aaHi
BiANOBIAI 3 NTOMUIKAMM NPU NepeBipL
€ NPUHLMNOBI 3ayBaXKeHHA 10 BUKOHaHOI nabopaTtopHoi poboTu Ta/abo He AaHi
BiANOBiIAj (AaHi HenpaBWUAbHI) NpKu NepesipL;

1,5

poboTa He 34aHa

MKP nogineHa Ha 2 YacTUHM Ta BigbyBaeTbCA y BUrNAAi NpoxoaKeHHA TecTiB. KoxHa yactnHa MKP
CK/lafa€eTbcA 3 3 NUTaHb. 33 KOXKHY NpaBW/bHY BianoBiAb CTyAeHT oTpumye 2,5 6ana. AKWO cymapHa
KiNnbKicTb NpaBuabHUX Bignosigei meHwe 3,5 6anis, To uAa yactTHa MKP BBarKa€Tbca He 34aHOO, NpU
LboMy 6anum He HapaxoBylOTbcA. MaKcMmanbHO MOXKAMBA OLiHKa 3a 0aHY YacTuHy MKP cknagae 7,5 6anis.
3a Bci 2 yacTuHu — 15 banis.

YMOBOI A0MNYCKY A0 eK3aMeHY € BUKOHAHHA BCiX MPAKTUYHMX Ta nabopatopHux pobiT, 3gaHi 2
yactHn MKP Ta cymapHuii cemecTpoBuit pelTUHr binbwe 35 6anis. CemecTpoBU PEUTUHI MOXKHA
NiABULWMTM 33 PaxyHOK 3a0X04yBasibHMX 6aniB (MakcMmym Ha 6) LWANAXOM BWMKOHAHHA [A04ATKOBMX
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iHOMBIAYyaNbHMX 3aBAaHb (BUAAE BMKNaAay). Ha ek3ameHi cnyxadyy HeobxigHoO AaTu po3ropHyTi Bianosiai

Ha 3 NWUTaHHA, KOXHE 3 AKMUX OLIHIOETLCA 33 HACTYNMHUMMU KpUTEpiaMM:

KpuTtepii banu
npaBuibHa BigNOBIAb, MOXAMBO 3 HECYTTEBMMM 3ayBaKEHHAMM, MOBHOTA 12-13
Bianosiai 6inbwa 90%
€ He NPMHUMNOBI 3ayBaXKeHHs, NOBHOTa Biagnosiai 6inblia 75% 9-11
€ MPMHUMMNOBI 3ayBaXKEHHA, ane MOXKHa BBaXKaTW WO CYTb NUTAHHA PO3KPMUTa, 7-8
NOBHOTA BignoBiai He meHwa 60%
CYTb NMUTAHHSA He po3KpuTa Ta/abo noBHOTa BiANOBIAI MeHLWwa 60% 0

Y BMNAAKY, KOAW CyMapHa OLiHKa 33 eK3ameH meHLwe 24 6aniB, eK3ameH BBAXKAETbCA HE 34aHUM,
npu uboMy 6anmn He HapaxoByOTbCA. [lN1A NepeckNagaHHA eK3ameHy € ABi A04aTKOBI cnpobu.

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

KinbKictb 6anis OuiHka
100-95 BigmiHHO
94-85 Ayxe nobpe
84-75 Lobpe
74-65 3a40BiNnbHO
64-60 JocTaTtHbo
MeHwe 60 He3aa0BiNbHO
He BMKOHaHi ymoBu A0NYCKy He ponyuieHo

9. JonarkoBa indopmaisi 3 AMCHUILTIHUA (OCBITHHLOI0 KOMIIOHEHTA)

N

M=

N =

N =

.

N =

Jopatok A

Mooynoni Kkonmponwvni pooomu

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

Koutponbshe 3aBnanns 1

[IpencraBneHHs CBIT/Ia B TEOMETPUYHINA ONTHII.
YMoBu Oe3a0epalriftHoOCTi ONTHYHOT CHCTEMHU.
KapnuHanbHa TII0CKICTh 1 TOUKH ONTHYHOT CUCTEMHU.

KontponbsHe 3aBmanHs 2
[TOHSTTS CBITIIOBOTO MPOMEHS B TEOMETPUYHIN ONTHIII.
[NonsTTsa mapakcianbHOi 007aCTi ONITUYHOT CUCTEMHU.
®DoKabHI IOCKOCTI ONTHYHOI CHCTEMU.

Kontponbae 3aBmanas 3
3akoH 000pOTHOCTI X0y CBITJIOBUX MPOMEHIB.
Cdepuuna adepartisi.

doxkycHi 1 BepIInHHI (POKYCHI BiACTaHi ONTHUYHOT CUCTEMHU.

Kontponbue 3aBnanns 4
3aKkoH BiAOMBaHHS CBITJIA.
Komarnuna abepartisi.
I"010BHI TIIOCKOCTI Ta TOYKH ONTHYHOI CUCTEMH.
KoHntposbHe 3aBaaHHs 5
3aKOH 3aJIOMJIEHHS CBITIIA.
MepunioHanbHa U caritajibHa IUIOCKICTh.
By310Bi MII0CKOCTI Ta TOYKHM ONTUIHOI CHCTEMH.
KoHnTtponbsHe 3aBmanHs 6
SIBuIlle TOBHOT'O BHYTPIIIHBOTO BiIOMBAHHS.
AcTUrMaTH3M.
CrpsbkeHa TUIOCKICTh ONTHYHOI CUCTEMH.
KonTponbHe 3aBnanHs 7
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[Toxa3HuK 3aIOMJICHHS CBITIA.

BukpuBieHHS TUIOCKOCTI 300payKEeHHSI.

KapanHanbHi MII0CKOCTI Ta TOYKK ONITUYHOT CUCTEMHU.
Kontponbsue 3aBmnanns 8

ITpuniun @epma.

Hucropcis.

@DoKapHI IIOCKOCTI ONITUYHOT CHCTEMH.
Kontponbsue 3aBmnanns 9

[ToHSTTS TOHKOT JIiH3H.

XpomatnuHa abeparis.

®oxkycHi 1 BepmuHHI (JOKYCHI BiJICTaHI ONTHYHOI CHCTEMH.
Kontponsae 3aBmanas 10

IIpencrarineHHs CBiT)Ia B TCOMETPUIHIHN OIITHIII.

YMoBu Oe3abepalliiiHol ONTHYHOT CUCTEMHU.

KapauHaabHi MIOCKOCTI Ta TOYKU ONTHYHOI CUCTEMH.
KonTtponrhe 3aBnanns 11

[ToHSATTS CBITIIOBOTO MMPOMEHS B TEOMETPUYHIN ONITHIL.

[onsTTs MapakciaabHOI 001aCTi ONTUYHOT CHCTEMHU.

®dokabHI TIOCKOCTI ONITUYHOT CHCTEMU.

Kontponbue 3aBganns 12
3aKoH 000POTHOCTI X0y CBITIIOBUX IPOMEHIB.
Cdepuana abeparris.
®oxkycHi 1 BepmmHHI (POKYCHI BiICTaHI ONITUYHOI CUCTEMH.
Kontponbue 3aBmanss 13
3aKoH B1IOMBaHHA CBITIIA.
Komarnuna aGepairisi.
I"ooBHI TIIOCKOCTI Ta TOYKH ONITUYHOT CUCTEMH.
Kontponbsue 3aBnanns 14
3aKOH 3aJIOMJICHHS CBITJIA.
MepuaioHanbHa 1 cariTajibHa IIOCKICTb.
By3110Bi MI0CKOCTI T2 TOYKH ONITHYHOI CUCTEMH.
Kontponbue 3aBganns 15
SIBuIle TOBHOTO BHYTPIIIHBOTO BiIOMBAHHS.
AcTArmMaTU3M.
CrpsbKeHi TIOCKOCTI ONITHYHOT CHCTEMH.
Kontponbsue 3aBmanss 16
[Toka3zHWK 3aOMJICHHS CBiTJA.
BukpuBneHHs I0CKOCTI 300paKeHHS.
KapauHanbHi MI0CKOCTI T2 TOYKU ONTUYHOI CHCTEMH.
Kontponbsue 3aBmanns 17
ITpunnun depma.
HicTopcist.
®dokapHi MIOCKOCTI ONTUYHOT CHCTEMHU.

KonTponbue 3apmanns 18
[ToHATTS TOHKOT JIH3H.
XpomaruuHa adeparrisl.
doxkycHi 1 BepIInHHI (POKYCHI BiACTaHi ONTHUYHOT CUCTEMHU.
KonTponbue 3aBaanns 19
[IpencraBieHHs cBiT/Ia B TEOMETPUYHIN ONTHILI.
YMoBH 6e3a0eppaliiOHHOCTI ONITHYHOT CHCTEMH.
KapnuHanbHi TUIOCKOCTI Ta TOYKH ONTHYHOT CHCTEMH.
KonTponbue 3aBaanas 20
[ToHATTS CBITIOBOTO MPOMEHS B TEOMETPUYHIN ONTHILI.
[onsATTS MapakcianpHOi 00JIACTi ONITUYHOI CUCTEMH.

DoKaIbHI IIIOCKOCTI ONITHYHOI CUCTEMH.

Kontponsae 3aBmanns 21
3aKkoH 000pOTHOCTI X0y CBITJIOBHUX IIPOMEHIB.
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Cdepruna abeparris.

3. ®doxycHi 1 BepmuHHI (HOKYCHI BiJICTAHI ONITHYHOT CHCTEMH.
KonTponbue 3aBnanns 22

3aKoH BiJOMBaHHSA CBITIA.

Komarnana abepartis.

3. ["0oBHI TIIOCKOCTI Ta TOYKH ONTHYHOI CUCTEMHU.

KoHTponsHe 3aBmanas 23

il o

1. 3aKOoH 3aJIOMJICHHS CBITIIA.

2. MepuaioHanbHa i caritainbHas IIOCKOCTI.

3. By3110Bi MI0CKOCTI Ta TOYKU ONTUYHOI CUCTEMH.
KonTtponsae 3aBmanns 24

1. SBuIIe TOBHOTO BHYTPIIIHBOTO BiOMBAHHS.

2. ACTHTMAaTH3M.

3. CripsbkeHi TIOCKOCTI ONITUYHOT CHCTEMH.
Koutponsue 3aBpanns 25

1. [Toxa3HuK 3aJJOMJICHHS CBITIA.

2. BukpuBneHHS MI0CKOCTI 300payKeHHS.

3. KapauHanpHi MI0CKOCTI Ta TOYKH ONTHYHOT CHCTEMH.
KountponsHe 3aBganss 26

1. [punnun depma.

2. HucTtopcist.

3. DokanbHI TIOCKOCTI ONITUYHOT CHCTEMHU.
Koutponshe 3aBnanns 27

1. [ToHATTS TOHKOT JIiH3H.

2. XpomartuiHa abeparisi.

3. ®oxkycHi i BepiInHHI (OKYCHI BiACTaHi ONTHYHOT CHCTEMH.
KontponbHe 3aBganHs 28

1. SIBuIIe TOBHOTO BHYTPIIIHBOTO BiIOMBAHHS.
2. ACTUTMAaTH3M.
3. CrpspkeHa TUIOCKICTh ONTHYHOT CUCTEMH.
Kontponbsue 3aBmanss 29
1. [Toka3HuKk 3aJI0MJICHHS CBITJIA.
2. BuxkpuBneHHs MI0CKOCTI 300paKeHHs.

3. KapauHaipHi MI0CKOCTI Ta TOYKU ONTHYHOI CHCTEMH.
Kontponsue 3aBmanns 30

1. ITpunnun depma.
1. Jucropcist.
2. DoKaIbHI IIOCKOCTI ONITHYHOT CUCTEMH.

Yactuna 2. /o Po3aia 2 - OcHoBu xBWIb0BOI onTuku; Po3ainy 3 - OCHOBHI 3aKOHM KBAHTOBOI
ontuku Ta Po3ainy 4 - CTpykTypa Ta OCHOBHI €JIeMEHTH ONTHYHHX CHCTEM JIa3ePHOI0
TEXHOJIOTIYHOI0 00JIaJHAHHSA
Kountponbsue 3aBaanns 1
PiBusiHHst MakcBenna, 1X Qi3uuHmiA ceHc.
[oHATTS MPOCBITIACHHS ONTHKH. [IpOCBITIIIOIOYI IIENEKTPUYHI TOKPHTTSI.
3. TlommwmpeHHs CBITIA B aHI30TPOITHOMY CEPEIOBHIIIL.
KoHnTtponsHe 3aBmanHs 2
1. PiBHSHHSA, 10 ONKCY€ NOMIMPEHHS MIOCKOMOJISIPU30BAHOI €JIEKTPOMArHiTHOI XBHJI Y3JJ0BXK OZHI€T OCi.
[TonsATTS NEpioy XBUJIi, XBUJIEBOTO YUCIIA, KPYTOBOi YaCTOTH i JOBXKMHHU XBHJII BUIIPOMiHIOBAHHS.
2. JliedekTpuyHi BiIOMBar04i MOKPUTTA. [HTepdhepeHiiliti a3epkaa.
3. IlpupomaHa aHI30TPOIIIsS ONTUYHKUX CEPEAOBUIIL. SIBHIIE MOABIHHOIO IPOMEHE3aIOM-JICHHS.
KoHTtponsHe 3aBmanas 3
1. OcobnuBoCTi 3aKOHIB BiIOMBaHHS 1 3aJIOMJICHHSI CBITJIa BUXO/S1UM 3 XBUJIEBOI TEOPii CBITIIA.
2. [JienekTpuuHi MOKPUTTS Ui PO3IIEIUIIOBAHHS MYUKiB.
3. Ilpupoana aHi30TpOMmis ONTHYHUX CepeOoBUIL. Bick KpucTana, HO3UTHBHI 1 HETATUBHI KPUCTAIH.

N —

KoHTponsHe 3aBmanns 4
1. KoeditrieHT BiOMBaHHS CBITJIa IPU HOPMAJILHOMY TaIiHHI Ha MMOBEPXHIO MPO30POro JAiCIEKTPHKA.
2. Tonsarts qudpakuii cBiTia.
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3. Ilpuponna anizoTpomis. BukoprcTaHHS XBUJIECBUX MTOBEPXOHB 1 IHAUKATPUC TTOKA3HUKA 3aJIOMJICHHS JIJIS
OTIMICY X0y XBHJII B aHI30TPOITHOMY CEPEIOBHIII.

[u—

1.
2.

KonTponeHe 3aBnanss 5
[TousTTa iHTEpdEpeHLii cBiTaa.
ITpunnun I'tolirenca-Openens.
Ltygna aHi30TPOIIisI ONTHYHUX CepeIoBUIL. SIBUIIEe (POTOMPYKHOCTI.
KoHTpomnbsHe 3aBmanas 6
[TOHSTTS TUMYACOBOI 1 MPOCTOPOBOI KOTEPSHTHOCTI BUIIPOMIHIOBAHHSI.
BoxuBanus 300 OpeHens Uit ONKCY SIBUIN AU(paKIlii CBIT/Ia Ha HEITPO30pOMY €KpaHi.
ltyyna anizoTpomnis onTuuHUX cepenoBul. Edexr Dapanes.
KonTponrsHe 3aBnanns 7
Crosda CBITIIOBA XBHIIS.
Hudpakmiss Openens (Ha NPAMOIIHIHHOMY Kparo eKpaHy). XapakTep 1 BH3HAYEHHS DPO3IMOILITY

IHTCHCHBHOCTI BHIIPOMIHIOBaHHS 332 EKPaHOM.

3.

1.
2.

3

Ty4na aHi30TpoIis ONTHYHUX cepenoBul. KBaaparnunuii enekrpoontiuunmii epext Keppa.
KoHTponbsHe 3aBmanHs 8

bararomaposi mienexktpuuni mokputTs. Kiacudikaris i cdepu 3acTocyBaHHS.

Hudpakiis @payarodepa. Xapakrep i po3moaisl IHTEHCHBHOCTI BUITPOMiHIOBaHHSI.

HITy4na anHi3oTporis onTHYHUX cepenoBuil. JliHiiiHui enexrpoontuunuii eext [Tokkenbca.
Koutponwshe 3aBnanns 9

1. PiBHsHHs MakcBeinia, iX Gi3udHui CeHC.
2. IlousTTs pocBiTiaeHHS onTUKH. [IpOCBITIIO0YI AieNeKTPHYHI TOKPHUTTS.
3. TlommpeHHs CBiT/Ia B aHI30TPOITHOMY CEpPEIOBHIII.

1.

Kontponbsue 3aBnanns 10
PiBHsIHHSL, 110 OMUCYE MOMUPEHHS TIOCKOMOJISIPU30BAHOI €IeKTPOMArHITHOT XBUIII Y3/I0BXK OJHI€ET OCi.

[ToHsATTS IEpioly XBIJIi, XBHJIEBOTO YUCIIA, KPYTOBOI YaCTOTH i JOBKHHU XBHUIII BUIIPOMiHIOBAHHS.

2.
3.

1.
2.

3

Hienextpuuni BinOusarodi mokputTs. [HTEpdepeHtiiiiai n3epkana.

[TpupomHa aHI30TPOTIIiSI ONITUYHMX CEPENOBHII. SIBUIIE TOABIHHOTO MPOMEHE3aI0M-JICHHSI.
Kontponbhe 3aBnanns 11

Oco0IMBOCTI 3aKOHIB BIJIOMBAHHS 1 3aJIOMJICHHS CBITJIa BUXOJSYH 3 XBUIJICBOI TEOPil CBITIA.

JieneKTpudHi MOKPUTTS ISl pO3IIETUTIOBAHHS TYYKiB.

[TpuposaHa aHi30TPOIIisS ONTHYHHUX CEPEAOBUIN. Bich kprcraia, Mo3UTHBHI 1 HEraTHBHI KPUCTAIH.
Kontponbhe 3aBnanns 12

1. KoeditienT BigOMBaHHS CBiTJIa IPU HOPMAILHOMY TaliHHI Ha MIOBEPXHIO MPO30POT0 JieNIeKTPHKA.

2.

[Moustrs qudpakuii cBiTia.

3. Tpuponna anizoTpomis. BUkopucTaHHS XBUJIEBUX MTOBEPXOHD 1 IHAMKATPUC TTOKa3HUKA 3aJIOMIICHHS IS
OIUCY XOJIy XBHJIi B aHI30TPOITHOMY CEpEIOBHIIII.

—

—_—

1.
2.

Kontponbue 3aBganns 13
[onsTTs iHTepdepeHtii cBiTia.
[punnun I'oitrenca-Openensi.
HITy4Ha aHi30TPOIIisE ONTHYHUX CEPeOBUIL. SBHIE POTONPYKHOCTI.
Kontponbsue 3aBmanns 14
[ToHATTSI THMYACOBOT 1 MPOCTOPOBOT KOTEPEHTHOCTI BUIPOMIHIOBAHHSL.
ByxuBanns 300 @penens a5 onucy syl Audpakii cBiT/Ia Ha HEMPO30POMY €KpaHi.
lTyyna anizoTpomis onTuuHUX cepenosuul. Egexr dapanes.
Kontponbshe 3aBnanns 15
Crosua CBITJIOBA XBHJISL.
Hudpakiiss Openens (Ha TPAMOTIHIKHOMY Kpal €KpaHy). XapakTep i BH3HAYCHHS PO3MOJLTY

IHTEHCUBHOCTI BUTIPOMIHIOBaHHSI 32 €KPaHOM.

3.

1.

2
3

1.

Ty4na ani3oTpormis onTHYHUX cepenoBuil. KBaaparnunuii enexrpoontuunuii epext Keppa.
Kontponbhe 3aBnanns 16
bararomapoBi gienektpuuni mokputts. Kiacudikaris i cepu 3acTocyBaHHS.
Hudpaxnis Opaynrodepa. Xapakrep i po3moiiia iHTCHCHBHOCTI BUTTPOMiHIOBaHHSI.
[Tyyna anizoTporis onTHYHUX cepenopuil. JliHiliHuiA enekTpoonTrnaanii eekt [Tokkenbea.
KonTponbue 3aBnanns 17
PiBusiHHst MakcBenna, ix Qi3udHMiA ceHC.

2. TloHATTS mpocBiTICHHS ONTUKH. [IpOCBITIIIOIOY] TieTeKTPUIHI TOKPUTTSL.
3. TlommpeHHS CBITIA B aHI30TPOITHOMY CEPEIOBHIII.

Kontponbue 3aBganss 18
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1. PiBHsAHHSA, IO ONKCY€E TOMTUPEHHS TUIOCKOIIOIIPHU30BAHO1 €JICKTPOMArHITHOI XBHIII Y3/IOBXK OJTHI€ET OCi.
[ToHATTS TIEpioay XBHIIi, XBHJIEBOT'O YHCJIA, KPYTOBOI YACTOTH 1 IOBKUHHU XBHJII BUTIPOMIHIOBAHHS.
2. [HienexTpuuHi BinOuBatoyi mokpuTTs. [HTepdepeHiiiti n3epKana.
3. IlpupoaHa aHi30TpOIIis ONTHYHHUX CEPEAOBHUIL. SBHILE MOABIHHOTO MPOMEHE3aTI0M-JICHHS.
KontponsHe 3aBmanas 19
1. OcoOmuBOCTI 3aKOHIB BiIOWBAHHS 1 3AJIOMJICHHS CBITJIa BUXOISIYH 3 XBHJIEBOI TEOPii CBITIA.
2. JlieneKTpu9HI MOKPHUTTS IS PO3IICTUTIOBAHHS ITyYKiB.
3. Ilpupoana aHi30TpOMmis ONTHYHUX CEpeIOBHIL. Bick KpucTana, HO3UTHBHI 1 HETATUBHI KPUCTAIH.
Kontponsue 3aBnanns 20
1. KoeoiuieHT BitOMBaHHS CBIT/Ia IPXU HOPMAJILHOMY MaJiHHI Ha TIOBEPXHIO PO30POTo JieIEKTPUKA.
2. Ilonsrrs nudpakmii cBiTIA.
3. Ilpuponmna anizoTpomis. BukoprcTaHHS XBUJICBUX MTOBEPXOHD 1 IHAUKATPUC MTOKA3HUKA 3IOMIICHHS JJIS
OIIHCY XOJIy XBHJII B aHI30TPOITHOMY CEPEJOBHIIT.
Kontponbsue 3aBmnanns 21
[MousTTs iHTEpdEpeHLii cBiTaa.
. IIpunnun I'oiirenca-dOpenens.
3. lltyd4Ha aHi30TpPOIIis ONTUYHUX CEPEeTOBUII. SIBHIIE (POTOMPYHKHOCTI.
Kountponbue 3aBnanns 22
1. TloHATTS TMMYACOBOI i MPOCTOPOBOT KOT€PEHTHOCTI BUIIPOMiHIOBAHHS.
. BxuBanHs 30H @peHens 11 ONMUCY ABUIL JUQPAKIIIT CBIT/Ia Ha HEIPO30POMY CKpaHi.
3. IlIryyna anizoTpormist onTuuHUX cepegopuil. Edexr dapanes.
Kontponbue 3aBganns 23

N =

1. Crosua cBiT/IOBa XBUJIS.
2. Judpakmis Openens (Ha TPSAMONIHIMHOMY Kparo eKpaHy). XapakTep 1 BH3HAUCHHS PO3MOILTY
IHTEHCHUBHOCTI BUIIPOMIHIOBAHHS 33 €KPaHOM.
3. Wryyna aHi3oTpormis ONTHYHKUX cepenoBuil. KBaaparnynuii enekrpoontuanuii epext Keppa.
Kontponbsue 3aBnanns 24
1. Bbararomaposi mienextpuuHi mokputts. Kimacudikaris i cepu 3acTocyBaHHS.
2. Judpaxmis @payrrodepa. Xapakrep i po3IoAis iHTEHCHBHOCTI BUTIPOMiHIOBAHHS.
3. UryunHa aHi3oTpomnist onTu4HUX cepenosul. JIiHiiHMIA enekTpoonTrnyauii edekt [Tokkenbca.
Kontponbue 3aBganas 25
1. PiBHSIHHS, IO ONUCYE TOMMPEHHS MTIOCKOTOJSPU30BAHOT €IEKTPOMATHITHOT XBIJII Y3I0BXK OJHIET OCi.
[TonsTTS NepioLy XBUIIl, XBUJIEBOTO YKCIIA, KPYTOBOi YaCTOTH i JOBXXUHU XBUJII BUIIPOMiHIOBAaHHS.
2. JlienexTpuyHi BiOMBaro4i MOKpUTTs. [HTEepdepenmiiini A3epkana.
3. TlpupopaHa aHI30TPOIIIS ONTUYHKUX CEPEAOBUIIL. SIBHIIE MOABIHHOIO IPOMEHE3AIOM-JICHHSL.
Kontponbsue 3aBmanss 26
1. Oco0auBOCTI 3aKOHIB BiJJOMBAHHS 1 3AJIOMJICHHS CBITJIa BUXOZSUM 3 XBUJICBOI TEOpii CBITIIA.
2. JlieneKTpuYHI MOKPHUTTS JJIs PO3IICTUTIOBAHHS ITyYKiB.
3. llpupoanHa aHi30TpOIIisl ONTHYHUX cepeoBHIl. Bich KprcTaa, MO3UTUBHI 1 HETATHBHI KPUCTAITH.
Kontponbhe 3aBnanns 27
1. KoedimieHT BigOMBaHHS CBiTJIa IPH HOPMAILHOMY Ta liHHI HA MIOBEPXHIO TPO30POTO JieNEKTPHKA.
2. THonsarrs qudpakmii cBiTia.
3. Tpuponna anizoTporris. BUKopuCcTaHHS XBUJIEBUX ITOBEPXOHD 1 IHAMKATPUC TIOKa3HUKA 3aJIOMIICHHS TS
OIIMCY XOZly XBHJIi B aHI30TPOITHOMY CEpEIOBHIIII.
KonTponbHe 3aBaHHs 28
1. TlousaTTs iHTepdepeHiii cBiTIa.
2. Ilpwuanun [roitrenca-®penens.
3. IlTy4na aHi30TpOIIis ONTHYHUX CepelOBHIIL. SIBUIIIE (POTOMPYKHOCTI.
KonTponbue 3aBnanns 29
[HoHATTS THUMYACOBOT 1 MPOCTOPOBOi KOTEPEHTHOCTI BUIIPOMiHIOBAHHS.
. BoxuBanns 301 ®penens 11 onucy siBULI AUQpaKIii cBiT/Ia Ha HEMPO30POMY €KpaHi.
3. Ilryuna anizotpormis ontHuHUX cepenopull. Edekr dapanest.
Kontponsue 3aBmanss 30

N —

1. Crosiya CBITJIOBA XBHIIAL.

2. [Judpakuis Ppenens (Ha NPSAMONIHIHHOMY Kparo eKpaHy). XapakTep 1 BHU3HAUEHHS PO3MOALTY
IHTCHCHBHOCTI BHUIIPOMIHIOBaHHS 332 EKPaHOM.

3. Irtyd4Ha aHI30TpPOITisI ONTHYHHUX cepemoBuIll. KBanparmunuii enexrpoontnanuii edekt Keppa.

Jdonatoxk b
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Ilpubnu3nuil nepenik numans, AKi GUHOCAMbCA HA CEMECMPOSUI KOHMPO1b
(ITuTaHHsA /1 NpOBeeHHs eK3aMeHaliiHoI MMcbMOBOI po60TH chopMoBaHi B 6isieTu 1o 3
3aMUTaHHA 3 Pi3HUX PO3iJiB).

Biner 1.

1.VsBienHs npo CBITJIO B T€OMETPUYHIN ONTHULIL.
2. PiBusHHs MakcBeia, ix (pi3udHHi 3MICT.
3. KBanToBa onTuka. O01acTh 3aCTOCYBaHHS 1 OCHOBHI IIOHATTSL.

Biset 2.

1. TToHATTS CBITJIOBOTO MPOMEHS B TEOMETPUYHII ONTHIII.

2. PiBHsHHS, sIKE€ ONMHUCY€E TOIIUPEHHS TUIOCKOT MOHOXPOMATHYHOI €JIEKTPOMArHiTHOT XBHJII Y3IIOBX
onuiei oci. IloHATTS nepiogy XBWIII, XBHJIBOBOIO 4YHCJIA, KPYroBOi YacTOTH 1 JOBXHHH XBHII
BUIIPOMIHIOBAHHSI.

3. KBanroBa onrtuka. [Toctynatu bopa. [ToHATTSI KBaHTOBUX ITEPEXOIiB.

Biser 3.

1. 3akoH 3BOPOTHOCTI XO/1y CBITJIOBUX IIPOMEHIB.
2. Oco0MBOCTI 3aKOHIB BITOUTTS 1 3aJIOMJICHHS CBITJIa, BUXO/ISTYH 3 XBUJIHOBOI TEOPIi CBITIIA.
3. KBanToBa ontuka. Tpu nporecu B3aeMoii €eKTPOMArHiTHOIO BUIIPOMIHIOBAaHHS 3 PEYOBUHOIO.

Biser 4.

1. 3akoH BIiZOUTTS CBITIA.

2. KoeoimieHT BiIOUTTS CBITJIa MPU HOPMAJILHOMY TaJliHHI Ha MIOBEPXHIO MTPO30POTo JiCIEKTPHKA.
BaHTOBA ONTHKA. SIBUIIA HeNiHiIHOT onTHKH. CyTHICTb 1 OCHOBHI MOHSTTSL.

3. 3aKOH 3aJIOMJICHHS CBITJIA.

Biset 5.

1. ToustTs inTepdepentii cpiTna. [i BIIMB Ha MOMMPEHHS MyYKa BUIPOMiHIOBAHHS.
2. Heniniiina onTuka. SIBuIle NPOCBITICHHS ONTUYHOTO CEPEAOBHIIIA.
3. SIBuile MOBHOTO BHYTPIIIHBOTO BiJOUTTS.

Biser 6.
1. TloHATTA TUMYACOBOI 1 MPOCTOPOBOI KOIr€PEHTHOCTI BUMPOMiHIOBaHHS. [I[pU4urHN BUHUKHEHHS.

2. Heniniitna ontuka. SBuine 3atemueHHs cepenonuia (bararodhoToHHM BHYTPIlIHINA GOTOSPEKT).
3. Tloxa3nuk (aOCOMIOTHHMIA 1 BITHOCHUI) 3JIOMJICHHS CBiT/Ia. DI3WYHMIA CEHC.

Binet 7.

1. BusHaueHHS CTOSYiN CBITIOBOI XBHIII 1 0COOIMBOCTI ii MOMIMPEHHS.
2. Heniniitna ontuka. [ToqBoeHHs yacToTH CBITIA.
3. bararomaposi nienexktpuyni nokputts. Kimacudikaris ta 06acTi 3acToCyBaHHS.

Biset 8.

1. Teomerpuuna onrruka. [Ipuanmn depma (MPUHIAIT HAKMEHIIIOTO Yacy).
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2. TloHATTS MPOCBITIIHHS ONTHYHUX AeTaneid. [[pocBITIO0Yl qieTeKTPHUIHI TTOKPUTTS.

3. Hemniniitna onTuka. fBumie camodokycyBaHHS i caMOKaHaJTi3aIlii BUIIPOMiHIOBAHHS.

w w e

BiseT 9.

[TonsitTs ToHKOT NiH3K. DOpMyITa TOHKOI JTiH3H.

JienekTpuyHi BinOMBarodi MOKpUTTA. [HTepdepeHiliti A3epKaa.
CTpyKTypa ONTUYHUX CUCTEM JIA3€PHOT0 TEXHOJIOTTYHOTO 001 IHAHHS.

YMoBH Oe3a0epamiiHOCTI ONTHYHOI CUCTEMH.

Binet 10.

1. JienekTpu4Hi MOKPUTTSA AJIs PO3LICIUICHHS My4YKiB BUIIPOMIHIOBAHHS.

1.
2.

na3epis.

3.

1.
2.

OnrtuyHa crcTeMa TPAaHCIOPTYBaHHS JIA3EPHOTO BHITPOMiHIOBaHHs. [Ipr3HaueHHs 1 CKiIal.
[TonsITTS MapakciaabHOT 00JIACTI ONTUYHOT CUCTEMH.

Bisner 11.

[TonsiTTs mudpakii ciTia. [i BIUIMB HAa MOMUPEHHS ITyYKa BUITPOMIHIOBaHHS.

OnTuvHa cucTeMa TPaHCIOPTYBAaHHS Ja3epHOrO BUIIPOMiHIOBaHHSA. JIIH30BI TEIECKOMIYHI CHCTEMH

Cdepuuna abepauis. [[ppunHr BUHUKHEHHS Ta METOAU YCYHEHHS.

Binet 12.

IMonsaTTs nudpakuii cBitna. [Tpunmun I'oiirenca-Openens.

OnTnyHa cucTeMa TPAHCIOPTYBAHHS J1a3e€pHOrO BUIPOMIHIOBAHHS. J[3epKasibHI TeJIecKOIivHi

CHUCTCMU nasepiB.

3.

1.
2.
3.

3acrocyBaHHs 30H DpeHens s ONUCY ABUIL JU(PaKIii CBITIa HA HEITPO30POMY E€KpaHi.

Binet 13.

OnrtuyHa cucTeMa TPaHCIOPTYBAHHS JIA3EPHOTO BUIIPOMiHIOBAaHHS. 3aXHCHUHN MTPOMEHETIPOBI.
Komarnyna abepartisi. [IppunHy BUHUKHEHHS Ta METOAM yCYHEHHS.

Hudpaxmis Openens (Ha MPsIMONIHIKHOMY Kparo €KpaHy). XapakTep 1 BH3HAYEHHS PO3MOILTY

IHTEHCHUBHOCTI BUITPOMIHIOBaHHS 32 EKPaHOM.

Binet 14.

OnrtryHa cucTeMa TPaHCHOPTYBAaHHS JIa3epHOTo BUNIpoMiHIOBaHHS. [ToBOpOTHI A3epkana.
MepuaioHanbpHa 1 cCaruTaabHa IUIOIUHY TyYKa BUIIPOMIHIOBAHHS.
Hudpaxmis Opaynrodepa. Xapakrep 1 po3noaia iHTEHCHBHOCTI BUPOMIHIOBAHHS.

Binet 15.

OnTHyHa crucTeMa TPaHCIOPTYBAHHS J1a3€PHOT0 BUMPOMiHIOBaHHS. BiaOuBHI nmpu3mu.
ActurmatnsM. [IpuunHy BUHUKHEHHS Ta METOAM yCYHEHHS.
Oco0MMBOCTI IOMTUPEHHS CBITJIa B aHI30TPOITHOMY CEPEIOBHIIII.

BiseT 16.
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1. Ontnyra  cucTeMa — TPAaHCTIOPTYBAaHHS  BHUNPOMIHIOBaHHS  Jjaszepa.  CBITJIOBOJOKOHHI
MPOMEHETIPOBO/IH.

2. BukpuBieHHs IUIOMMHU 300paxeHHs. [[pyunHy BUHUKHEHHS Ta METOIU YCYHEHHSI.

3. IlpupoaHa aHI30TPOITiS ONTUYHUX CEPEOBHIL. SIBUIIE MOABIHHOTO IPOMEHE3IOMIICHHS.

Biner 17.

1. OntuyHa nepeTBOprorYa CUCTEMA JIa3ePHUX TEXHOJOTIYHUX YCTaHOBOK. [Ipu3HaueHHs 1 ckia.
2. [Hicropcis. [IlpyurHN BUHUKHEHHS Ta METOIN YCYHEHHS.
3. IlpupoaHa aHI30TpOITisS ONTUYHKUX cepeoBHIl. Bick kpuctany. [lo3UTHBHI 1 HETaTUBHI KPUCTAIH.

BiseT 18.

1. Onruyna neperBoproroda cuctema. ONTHYHI KITWHU.
2. Xpomaruyna abepauis. [[pyuuHr BUHUKHEHHS Ta METOAU YCYHEHHS.
3. OnTHuHa nepeTBoproroya cucreMa. AKCIKOHH.

Binet 19.
1. IIty4Ha aHI30TPOMIis ONTHYHUX CEPEIOBUIIL. SIBHIIE POTOMPYKHOCTI ONTHYHUX CEPEITOBHIIL.

2. OnTuyHa neperBoproroda cucrema. [Ipusmu, 1o po3aiisioTh BUIPOMIHIOBAaHHS.
3. YmoBHu 6e3abepalliitHOCTi ONTUYHOT CHCTEMH.

4, Binert 20.

1. IITy4na aHi30TpONis ONTUYHUX cepeoBuIl. MarHitoonTuunuii epext Dapases.
2. OntnyHa cucTeMa TPAaHCIOPTYBAaHHS JIA3€PHOTO BUIIPOMIHIOBaHHA. JI3epkaibHI TeJIeCKOMivHi
CHCTEMHU JIa3epiB.

3. Oco01MBOCTI MOLIMPEHHS CBITJIA B aHI30TPOITHOMY CEPEIOBHIIII.

Po6Gouy nporpamy HaBYAIBLHOI AUCHUILTIHM (cHJIa0yC):

CkJ1ageHo: J0IIeHT, K.T.H., Jo1leHT PoManenko Bikrop BacunsoBuy

YxBaJjieHo Kadeaporo Ja3epHoi TeXHIKA Ta (HI3UKO-TEXHIYHUX TeXHOJori# (mpoTokon Ne 3 Bif
08 >xoBTHA 2025p. ).

IMoromkeno Meroanynoro komicieto inctutyty HH IM3 im. €.0. [1aTona (mporokon Ne__2/26
Bix _20 grororo 2026 p. ).
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