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dakyJabTeT pagiopizuky, eTeKTPOHIKH Ta KOMII'IOTEPHUX CHCTEM

Kadenpa kBanToBoi pagiodizuku Ta HAHOEJTEKTPOHIKH

«3ATBEPIKY IO»
Jlekan
Annpiit HETPEBA
« » 2023 poky

POBOYA ITPOI'PAMA HABYAJIBHOI IUCHUILITHA

Onruka aHI30TPONHUX TA HANPABJIAKYHUX CTPYKTYP

IJISl CTY/IeHTiB

rajnay3b 3HaHb 10 IIpupoanuyi HAyKH

CIELIAJIBHICTh 105 Ilpuxmanna ¢izuka Ta HAHOMATEpiaIn

PiBEHb BHINOI OCBITH JIpYTHiA (MaricTepChKHiA)

OCBITHS Iporpama “IIpuxnanna ¢izuka Ta HaHOMaTEpiaH”

BUJI JUCLUILIIHU BHOiIpKOBa
dopma HaBYAHHS O4YHa
HaBuanpuuii pix 2023/2024
Cemectp 2
Kinekicts kpeautiB ECTS 4
MoBa BUKIIQJaHHS yKpaiHChKa
dopmMma 3aKITIOYHOTO KOHTP OO 3aITiK

Bukiagau:

€prer OBEPEMOK, kanammar ¢izuko-MaTreMaTHYHUX HAYK, JAOIEHT Kadeapu KBaHTOBOI
paniodi3uK Ta HAHOCIICKTPOHIKH

[Tpononrosano: wa 20 /20 H.p. ( ) « » 20 p.

Ha20 /20 H.p. ( ) « » 20 p.

KHUIB - 2023



Po3podHuk:
Bonogumup KUCJIEHKO, kannumpat ¢isuko-MateMaTHyHUX HAyK, JOLEHT Kadeapu
KBAHTOBOI pamio(i3uKu Ta HAHOETIEKTPOHIKU

€srer OBEPEMOK, kanaunar ¢i3uko-MareMaTUYHUX HayK, JOLEHT Kadeapu KBaHTOBOI
pamioi3uku Ta HAHOEIEKTPOHIKU

«3ATBEP/KEHO»

3aBigyBau Kadeapu KBAHTOBOI pamiopi3Mkud Ta
HAHOEJIEKTPOHIKU

IN'agna KAPJIAIL

[IpoTokon Ne  Bif « » 2023 p.

CxBalleHO HayKOBO-METOAWYHOIO KOMICi€l0 (akynbTeTy paaioQi3uKu, €JICKTPOHIKH Ta

KOMIT FOTEPHUX CUCTEM

[Iporokon Ne  Bixg « » 2023 p.
I'o;moBa HayKOBO-METOIMYHOT KOMICIT Cepriiit PAJITYMEHKO
« » 2023 poky.




BCTYII

1. MeTa AucuMNIUIiHA — 03HAOMIIEHHS 13 3aKOHOMIPHOCTSIMHU TIOUTHPEHHS eNEKTPOMArHITHUX XBUJIb
ONTUYHOTO Jiala30Hy B TBEPAUX TUIaX Ta XBUJIEBOJHHUX CTPYKTypax, iX JAUCHEPCITHUMHU BIACTUBOCTSIMH,
EKCIepUMEHTATbHUMU METOJUKAMH JTOCTIKEHHS BIIIOBITHUX CTPYKTYpP, METOIaMU CTBOPEHHS IPUCTPOiB
00poOkH curHajiiB y iH(pauepBOHOMY, BHIUMOMY Ta YIbTpadioreToBOMY MLTIIMETPOBOMY JiarazoHax
JOBXXUH XBWJIb. O3HaHOMIIEHHS 3 MAaTPUYHUMH METOJAaMU OIHUCY B3a€MOJIl MOJSPU30BAHOIO ONTHYHOTO
BUIIPOMIHIOBaHHS 3 aHI30TPOMHMMHU CTPyKTypamMu. O3HallOMIIEHHS 3 METOJaMHU BU3HAUEHHS aHI30TpPOMil
IUX CTPYKTYpP, PI3BUUYHUMHM MaTpUYHHUMU MOJIENISAMHU aHI30TPONHHUX CTPYKTYp. O3HalOMIIEHHS 3 METOJaMU
MOJIYJIAIIT Ta A€TEKTYBaHHS MOJApU3allil ONTHYHOTO BUIIPOMIHIOBAHHS.

2. llonepenHi BUMOIM 10 ONIAHYBaHHS 200 BHOOPY HABYAJILHOI AUCHHUILIIHHA:

Jlo BuBYEHHS AUCIUIUIIHKM “ONTHKA aHI30TPOIHUX Ta HANPABISAIOUUX CTPYKTYpP” HEOOXIIHO MPOUTH
MIATOTOBKY 1 CKJIACTH ICIIMTH/3QMIKK 3 Takux JucHumuiid: “Ontuka”, “MartematuyHuil aHami3”,
“ludepennianpHi piBHAHHA ", “MaremaTnuHa ¢izuka”, “KosrBaHHS Ta XBUII.

3. AHOTANlil HABYAJILHOI JTHCIUILTiHN:

Y mporpami JMCHUIUIIHM  PO3IJISAAIOTHCS 3aKOHM IOIIMPEHHS Ta JHCIepcii  ONTHYHOTO
BUIIPOMIHIOBaHHS Y PI3HOTO THUIy O0’€MHHMX CYLUIbHHUX, LIApyBaTHUX CEPEJOBHILAX Ta HAIMPABIISIOUUX
CTpYyKTypax. Po3risiaerbes BIUIMB ONTHYHOI aHI30TPOIIi CEPEeOBUI Ha MOJSPU3AII0 BUIPOMIHIOBAHHS,
10 B HbOMY IOIIUPIOEThCH. Po3rismaeTbes Aucnepcis MOBEPXHEBUX Ta 00’€MHHMX XBWJIb B 3a3HAUY€HOTO
TUNM cepefoBulax. OTpUMYIOTbCS XBWJIBOBI PIBHSAHHA JUISI OKPEMHUX BHIIQJKIB XBWJIb. AHAII3YETbCA
METOJIMKa IPOEKTYBAaHHSI Ta CTBOPEHHS NPUCTPOiB (HOpMYBaHHS/OOpOOKHM CUTHAIIB Yy BiIHOBIIHUX
ONTUYHHUX JIiaria30HaxX JOBXKHH XBWJIb. HaBOAATHCS KOHKPETHI KOHCTPYKIIT BIAOBIHUX IPUCTPOIB.

4. 3aBIaHHS HABYAJBLHOI JUCHHUILTIHUA (HABYAJbHI 1iJTi):

CTyIeHT MOBUHEH 3HATH OCHOBHI MOHATTA T€OPii ONTUYHUX CUCTEM, TUIM PIBHSHB IS PI3HUX THUIIIB
ONTUYHUX CEPENOBHIL, TPAaHUYHI YMOBM JUI1 XBHJIb, IO IMOLIMPIOIOTHCS B HUX, OCHOBHI TUIU XBUJIb B
ONTUYHUX CEpPENOBUINAX Ta ONTOBOJOKOHHHMX CTPYKTYpax, iX OCHOBHI BJIAacTHUBOCTL. MarpuuHi MeToau
Jlxonca Ta Mrojuiepa Ais po3B’s3aHHA 3a7ay MOJIIPUMETpii, MaTpUYHI MOJIeN1 aHI30TPOITHUX CTPYKTYp Ta
CepeoBUIll, OCHOBHI TUIIM €JIEKTPOMArHiTHUX XBWIb B ONTUYHOMY CEPEIOBHILI Ta IIAPYBATUX CTPYKTYypaXx,
y TOMY YHCJIi 3 ONTUYHOIO aHi30Tpornieto. [IoBUHEH BMITH OTpUMYBATH XBHJIBOBI PIBHAHHS Ul ONTUYHUX
XBWIb PI3HUX TUIIIB, PO3B’S3yBaTH PIBHAHHS MEPEHOCY VI MOJSIPU30BAHOIO ONTUYHOTO BUIPOMIHIOBaHHS
MNPOEKTYBaTH Ta MPOINOHYBATH KOHKPETHI KOHCTPYKLIi MPHUCTPOiB OOpOOKM CHUTHAIIB B ONTUYHOMY
niamnaszoHi; OyayBaTu MOZENl NPUKIAJAHUX HOJAPU3ALIMHMX CHUCTEM Ta IPUCTPOIB; OTPUMYBATH TEH30D
JieJIeKTPUYHOT IPOHUKHOCTI, ONUCYBATH MOJIIPU3ALlIifH]I IepeTBOPEHHs BUIPOMIHIOBAHHS B aHI30TPOIHUX
CTPYKTYpax, OTPUMYBATH JUCIIEPCIiiHI CHIBBIHOLICHHS U1 ONTUYHUX XBUJIb, 3HAXOJAUTH XapaKTEPUCTUKU
BJIACHUX XBWJIb CEpPEAOBHUII IPOEKTYBaTH Ta IPONOHYBATH KOHKPETHI KOHCTPYKLIl NPHUCTPOIB st
MOLIMPEHHS CBITJIOBUX XBWJIb PI3HUX J1ala3oHIB Ta NEPETBOPEHHS MOIAPU3ALIT LIMX XBUIb.

Jucuumnina cipsiMoBaHa Ha (JOpMyBaHHS MPOTrPaMHUX KOMIIETEHTHOCTEMH:

3K1 3aatHicTh A0 aOCTPAKTHOTO MHUCIEHHS, aHATI3y Ta CHHTE3Y.

3K3 3nanHs Ta po3yMiHHS NpeaAMeTHOT 001acTi Ta po3yMiHHS NpodeciiHOol qisTTBHOCTI.

3K7 3naTHicTh MpOBEIEHHS TOCTIKEHb Ha BIIMOBIIHOMY PIBHI.

3K12 HaBuuku MixocoOuCTICHOT B3aeEMOI.

3K14 HaBuku 3xiiicHeHHs O6e3medHo1 JisUIbHOCTI.

®K2 3parHicTs OpaTi ydacTh y MJIaHYBaHHI METOIUKHU MPOBEJCHHS Ta MaTepiaJIbHOTO 3a0e3MeueHHs

eKCTIEPUMEHTIB Ta J1a00PaTOPHUX JOCIIIKEHb.

®K3 3patHicte OpatM y4yacTh y MNpPOBEICHHI EKCHEPUMEHTATbHHUX JOCHIIKEHb BIIACTHBOCTEH

¢13u4HOT cucTeMH, PI3MIHMX SBHIL 1 TPOLIECIB.

@®KS5 3patHicTs OpaTé yyacTh y po3poOrii cxeMm (I3MYHHUX €KCIIEPUMEHTIB Ta 0OpaHHI HEOOXiAHOTO

oOagHaHHA Ta MPUCTPOIB IS MPOBEICHHS €KCIIEPUMEHTY.

®K6 3natHicTs OpaTn yyacTs y 00po0iieHH1 Ta 0pOPMIICHHI PE3YNIbTATIB €KCIIEPUMEHTY.

®K14 3parHicTs OpaTH ydacTh y poOOTI HaJ| IHHOBALIHUMHM NMPOEKTAaMH, BUKOPHCTOBYIOUM 0a30Bi
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METOIU TOCHIIHUIBKOT AISIIIbHOCTI.

5. Pe3yabTaTy HaBYaHHS 32 JUCHUILIIHOIO:

Pesynprar HABYAHHS (1, 3maTy; 2, BMITH; Dopmu (ta/abo meTomu i MeTonu OLiHIOBAaHHS Bincotok y
3, KOMYHIKaIlis; 4, aBTOHOMHICT Ta TeXHOIOTiY) BHKIATAHES Ta IIOPOTOBUI KPUTEPilt | MiICyMKOBIii
BiJITIOB1JATbHICTH ) | HaBYAHHS OIiHIOBaHHA (3a OIIHII 3
Kox Pe3ynpTaT HaBUAHHS HEeoOXiTHOCTI) JVICIUTITIHI
1 3HATH: 1o 48
OCHOBHI HOHATTS TE€OPil ONTHYHUX CHCTEM,
TUOHU PIBHSAHB AN Pi3HUX THIIB ONTHYHHUX
CEpEIOBHIL, TPAHUYIHI YMOBH ISl XBHJIB, 11O
1.1 MOMHUPIOIOTHCSA B HAX, OCHOBHI THUIIA XBUIIb Jlexmisa MORyIBHA 6K OHTpOTBHA 12
B ONITUIHHX CepeIoBHIIAX Ta bobora
ONITOBOJIOKOHHUX CTPYKTypaX, iX OCHOBHI
BIIACTHBOCTI
CUCTEMY PiBHSHB Makcsemna B
12 IudepeHIianbHii Ta .iHTCFpaJILHif/'I ¢dbopmax Jlexuis, MOy TbHA KOHTPOJIbHA 12
3aIucy, TpaHUYHL YMOBH bt TIPAKTHIHI pobota
EIEKTPOMAaTHITHUX XBHIb
Martpuuni meromum [[xonca Ta Miomiepa
13 | A pO?B’SBaHH.S[ 3anad MO PUMETPIi, Jlexuis, ' MOJyTbHA KOHTPOJIbHA 12
MaTpH4YHI MOJENI aHI30TPONHHUX CTPYKTYD TIPaKTHYHI pobora
Ta CEPEIOBHII
OCHOBHI THIH EINCKTPOMATHITHUX XBWJIb B )
|4 | omTHIHOMY CepeIOBHIII Ta  IMapyBaTHX Jlexuis MOAYIbHa KOHTPOJIbHA 12
CTPYKTypaxX, y TOMY YHCIi 3 ONTHYHOIO pobGora
AHI30TPOIIIEI0
2 BMiTH: 1o 40
OTPUMYBaTH  XBWJIBOBI  PIBHIHHA I
5] | OTTHYHEX XBHIb PI3HUX THIIB, PO3B’A3yBaTH Jlekuis, MOy TbHA KOHTPOJIbHA 8
PIBHSHHA TEPEHOCY [UId TOJSIPU30BAHOIO TIPaKTHYHI pobora
ONTHYHOTO BUIPOMiHIOBAHHS
MIPOCKTYBAaTH Ta IPOIOHYBATH KOHKPETHI
KOHCT ii mpucTpoiB 0OpOOKM CHTHAJIIB B .
2.2 OHTI/I‘III)-I};KN]I-IY ;)ianaI;OHi, gyz[ynam Mozei Jlesauis, . MOZYIIbHA KOHTPOTBHA 8
oo TIPAKTHIHI pobora
MPUKIAJHAX MOMAPU3ANiHHAX CHCTEM Ta
MIPUCTPOIB
OTpUMYBaTH TCH30p JieTeKTPUIHOL
23 MIPOHUKHOCTi,  OIHCYBAaTH ’ MOJAPH3ALI HHI Jlekuis, ' MOJyJIbHa KOHTPOJIbHA 3
MICPETBOPCHHS BHIIPOMIHIOBAHHS B TIPaKTHYHI pobora
AHI30TPOIHMX CTPYKTYpax
OTPUMYBAaTH TUCIEPCIiHI  CIIiBBIJHOMICHHI .
2.4 ,I[JII:[ YBOHTI/I‘—IHI/IX b XBUIIb, 3HAXOOUTHU .HCK].IISI,' MOZYIIbHA KOHTPOTBHA 8
TIPaKTU4HI pobora
XapaKTEPUCTHKH BIACHUX XBHIb CEPEIOBHII
MPOSKTYBaTH Ta MPOIMOHYBATH KOHKPETHI
25 KOHCprKuii l'IpI/ICTpO’i.B JUIS TIOUIMPCHHS Jlekuis, ' MOJIyJIbHa KOHTPOJIbHA 3
CBITNIOBMX  XBWJIb pI3HUX [ama3oHiB Ta TIPaKTHYHI pobora
MICPETBOPCHHS MOJSIPU3AITi] INX XBUIIb.
3 KOMYHiKauisi: no 12
BwmiTi nparroBaTy B TpyTi, CTPYKTYpYBaTH Ta OrniHIOBaHHSA
MPEJICTABIIATH PE3YHTATH HAYKOBOTO TOITYKY Pedpepat, fomosii ,Z[OHOBi,I['ef;I 3 TeM
3.1 | y ¢opmi pedepariB Ta qomoBiaek 3 ‘ CaMOCTiﬁ;Ia p060Ta’ peq')eparl'B, YCHHX 12
BUKOPHCTaHHSM Cy4aCHHUX TEXHOJIOTIH, BI/ITOBIIEH Ta
KOPEKTHO BECTH JANCKYCIIO JIONOBHEHB




6. Cniggionouwienna pe3ynomamie HAGYAHHA OUCWURIAIHU I3 RPOZPAMHUMU Pe3yabmamamu
HABYAHHA

Pe3yjbTaTi HABYAHHA JUCHUILIIHU Kon

1.1 (1.2 (13 |14 |21 |22 |23 24|25 3.1
IIporpamui pe3yabTaTH HaBYaHHA (HA3BA)

IMPH 2. Po3ymiHHS TeXHONOTif Ta TEOPETHYHUX Ta
eKCIIEpUMEHTANbHIX METOMIB JOCHIHKEHHSI BIIACTUBOCTEH | -+ + + + + +
PEJOBHH i MaTepiais.

IMIPH 8. 3HaxomuTH NPOrpecHBHI Ta IHHOBALiMHI pilICHHS
mpobixeM 1 3aBaHb [P BHUKOHAHHI HAYKOBO-TEXHIYHUX + + + + +
MPOEKTIB.

ITPH 9. BcraHOBmMIOBaTH Ta apryMEHTYBAaTH HOBI 3aJIeXHOCTI
MIK ITapaMeTpaMH Ta XapaKTePUCTUKAMH (Di3HIHUX CHCTEM.

ITPH 12. InTepmpeTyBaTi HAYKOBO-TEXHIUHY iH(pOpMAIIiFO.

ITPH 14. BuKOpPHCTOBYBATH Cy4YacHi METOAH 1 TEXHOJOTIi +
HAYKOBOI KOMYHIKallii yKpalHCBKOO Ta iHO36MHIMH MOBAMIL.

ITPH 17. O6’exTUBHA CaMOOLIHKA OTPUMAHHX PE3yNIbTATIB Ta
CIIPOMOJKHICTB 3a0e31euyBaTH X HaIiiHiCTb.

[PH 19. IlpoBomutu HAyKOBI [IOCHiMKEHHS B Tramysi
mpUKIagHoi  (Gi3MKH Ta e(pEeKTHBHO BHKOPHCTOBYBATH IX
pe3ynbTaTH Ui BHPIIICHHS KOMIUIGKCHHX IpobieM abo +
BHUBYEHHS CKJIATHHUX SBUIL HAa OCHOBI 1HTEPOHCLIILTIHAPHUX
3HaHb.




7. Cxema ¢popMyBaHHSA OLIHKH

7.1. ®opmu OLiHIOBAHHS

PiBeHb HOCSATHEHHS BCIX 3allJIaHOBAaHUX PE3Y/IbTaTiB HAaBYaHHS BU3HAYAETHCS 3a pe3ybTaTaMiu
OIIIHIOBAaHHS: MUCHMOBUX KOHTPOJBHHUX pOOIT. BHECOK pe3ynbTaTiB HaBYaHHS Yy MiJCYMKOBY
OIIIHKY, 32 YMOBH iX ONaHYBaHHS Ha HAJIEKHOMY PIBHI:

- pe3ynbraru HaB4yaHHA 1.1 — 1.4 [3HanHsA] — 10 48 %;

- pe3ynbrar HaB4yaHHA 2.1 — 2.5 [BMiHHA]| — 10 40%);

- pe3ynbrar HaBuaHHA 3.1 [KomyHikamisi] — 10 12%;
@DopMH OLIIHIOBAHHS:

CemecTpoBe oninoBanHsA: HaBuanbHull cemecTp Mae JBa 3MICTOBHI MoayJi. KoxxeH Moty
OIIIHIOEThCA MaKCUMalibHO 710 40 Gais.

[TuchbMOB1 KOHTPOJIBHI POOOTH MPOBOAATHCS Ticist Jiekiii Ne 7 ta Ne 14.

HincymkoBe ouinoBanHsa (y ¢gopmi 3amiky): Gopma 3aiiKy — MHUCbMOBO-yCHA. 3aliKOBUN
OineT ckianaeThes 3 2 nmutaHb: 1 TeopernyHoro nutaHHg 1 1 3amadi. [lutanus oriHioOTECA 10 10
6aniB. Beboro 3a 3amik MokHa oTpumatu Big O mo 20 6amiB. YMOBOK JOCSTHEHHS MO3UTHUBHOT
OIIHKHM 3a JUCIHIUIIHY € OTpUMaHHsI He MeHIl HDK 60 OamiB, OIliHKA 3a 3allik HE MOXe OyTh
MeHIoro 10 Ganis.

YMoBH A0onycKy A0 3ajiky: OO0B’I3KOBUM I JJOMYCKY JI0 3aIKYy €: HalTUCAHHSA MOIYJIbHUX
KOHTPOJBHUX POOIT 3 KUIbKICTIO OamiB He MeHIIe 15 Ko)kHa, Ta HamucaHHS JBOX pedepariB 3
OIIIHKOIO He MeHIe 10 GaJiB KOKEeH.

CryneHTH, SIKi IPOTArOM CEMECTpPY CyMapHO HaOpajil MEHILY KUIbKICTh 0alliB, HDK KPUTUYHO-
po3paxyHkoBuil MiHIMyM 50 OamiB, Ui OJep»KaHHS JOMYCKY A0 3aliKy OOOB’SI3KOBO HOBHHHI
HaIKCaTH JI0JIaTKOBY KOHTPOJIbHY poOoTYy.

VY BUnaaKy BiACYTHOCTI CTyHEHTa 3 MOBLKHMX IPUYMH BIIIIPALIOBAaHHA Ta Iepe3tadi MOAYIbHUX
KOHTPOJILHUX POOIT 3IIHCHIOIOTHCS Y BIAMIOBITHOCTI 110 ,,l [0/107KEHHS TIPO OpraHi3allito OCBITHBOTO MPOLIECY
y KuiBcbkoMy HallioHaIbHOMY yHIBepcuTeTi”

7.2. Opranizanisi ONiHKWBAHHSA;
OuiHroBaHHs 3a (hopMaMu KOHTPOITO:

KuntbkicTh OaiiB
CemecTpoBa po6oTa Min Max
MoaynbHa KOHTpoJIbHA poOoTa 15 25
Pedepar 10 15
Po3zpaxyHok OaiB, sKi OTPUMYIOTh IIPY YCHIIIHIN 37241 3ATIKY:
3HAYCHHSA 3MICTOBHI MOTYIT1 3amik [TincymxoBa
OLIIHKA
MiniMmym 50 10 60
Maxkcumym 80 20 100

7.3. llIkana BiAMOBIAHOCTI OLWIHOK
Ominka (3a HarioHaIbHOIO mKanoro) / National grade PiBenb nocsiruens, % / Marks, %
3apaxoBano / Excellent 60-100%
He 3apaxoBano / Fail 0-59%




8. CTpykTypa HaBYAJIBLHOI IHCHMILIIHH.

TemMaTUYHNH IUIAH JEeKIIHHUX 3aHATH

Tema

Kinvxicmo
200UH
(nexuii)

Ilpakmuuni

Konmponohi
pooomu

Camocminna
poooma

3MicToB

HHUii MoxyJib Nel

IcTopuyHi acriekTu Ta
MepeyMOBH BCTAHOBJICHHS Ta
BUKOPHCTaHHS BEKTOPHOT
MPUPOJIH CBITJIA TA ONTHYHOT
aHI30TPOMIT CepeIOBHUII Y
MPHUKIIAJTHUAX JOCTDKCHHAX

Omnwuc nonspuzarii
MOHOXPOMAaTHYHOTO Ta
KBa31IMOHOXPOMAaTHYHOTO
€JIEKTPOMArHiTHOTO
BUIIPOMIHIOBaHHS 3
BUKOPHUCTAaHHIM MaTPUIHUX
METO/IB.

IIpakTnyne 3ansaTTA 1.

Onuc xapakTepucThK
MOJISIPU30BAHOTO ONTUYHOTO
BUIIPOMIHIOBaHHS, CYNEPIIO3UIIIs
KOTE€PEHTHUX/HEKOTEPEHTHUX
MIPOMEHIB, OPTOTOHAILHICTh
MOJISIpU3alliil, IePEeTBOPEHHS
CUCTEMH KOOPJUHAT.

PosnoBcromxenns
MOJISIPU30BaHOTO
BHUIIPOMIHIOBaHHS y
MOJISIPU3YIOYHX ONTHYHUX
cucrtemax. Meron J[>xoHca.
Meton Mronnepa

MynbpTUILTIKATUBHI MO
aHI30TPOMHUX CEPEIOBUIIL Ta
CTPYKTYp. Po3noBCcIomKeHHs
CBITJIa OJHOPIAHUX Ta
PO3CIIOI0UUX aHI30TPOIHUX
CEPEIOBUIIAX Ta CTPYKTYpax.

IIpakTnyne 3ansaTTH 2.
Po3paxyHOk nepeTBopeHHs
HoJIsipu3aLii ONTHYHOTO
BUIIPOMIHIOBAHHS NIPU
PO3MOBCIOPKEHH] B OJHOPIAHUX
aHI30TPOITHUX CepeIOBUILAX.

BumMiproBaHHs Ta MepeTBOPEHHS
napameTpiB MOJsIpU3allii CBITIIA.
EnementHa 6a3a
E€KCIIEPUMEHTAJIBHO1
HOJIIPUMETPIi.




[MpakTuyne 3aHaTTA 3.
BumiproBasibHe piBHSHHS.
OnTuMizallis BUMIPIOBaHHS
napaMeTpiB HOJSAPU30BAHOTO
BUITPOMIHIOBaHHS.

Mo tyiapHa KOHTpPOJIbHA po0oTa

3MicTOB

HHU MOTYJIb Ne2

10

OnToenexkTpoHika:
BumpominioBaui Ta  mpuiiMadi
ONTUYHOTO BUIPOMIHIOBAHHA. 1X
XapaKTePUCTUKH.

11

AJMTUBHI MOJIEN] ITO3I0BXHBO
OJ/IHOPITHUX, HEOTHOPITHUX Ta
JETOJSPU3YIOUUX aHI30TPOTTHUX
CEpeIOBUIIL

12

IIpakTnuHe 3aHATTA 4.
HudepeniitoBanHs, IHTErpyBaHHS
MaTpUYHUX MOJEIEN
aHI30TPOITHUX CEPEIOBHUIIL

13

XBUJIbOBE Ta MaTepiajibHe
PIBHSHHS T1OJIE B ONTUYHOMY
cepenoBumi. Knacudikamia nux
cepe1oBUIll B cydacHIi
OTITOCJTIEKTPOHIIIL.

14

@®i3MyHI OCHOBM CIIOHTAHHOI'O Ta
BUMYIICHOTO PO3CISIHHA CBITJIA.

15

HeniniitHo-onTryHi edexTH,
3YMOBIIEH1 KBaJIPaTUYHOIO
HENIHIMHOO MOJISIPU30BHICTIO
cepeIoBUINA

16

HeniniitHo-onTuyHi edeKTH,
3yMOBJIEH]I KyO1YHOIO HENiHIHHOO
MOJIAPU30BHICTIO CEPEIOBHILA

17

IIpakTnyHe 3aHATTA S.
Z-CKaHyBaHHS.

12

MotyibpHa KOHTpOJIbHA po0oTa

BCbOI'O

28

10

81

3arajgpHun 00csT

Jlexuii 28 ron.
Koncynpramii 1 ron.
[TpaxkTruHi 10 ron.

Camocriitna po6ora 81 roa.

120 ron., B ToMy uunci:
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