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IIporpama HaBYAJIbLHOI AUCHUILIIHA

1. Onuc HaBYAJIBHOI IMCHMILIIHM, TI MeTa, NMpeaMeT BHBYAHHS Ta pe3yJbTaTH
HABYAHHA

HaBuanpHa aucuumiiina "ABToOMaTH30BaHEe MPOEKTYBaHHS aHTeH Ta npuctpois HBUY (ITO
06)" € oxHi€r0 3 000B’A3KOBUX AUCHUILIIH MPOQeciitHOT MiArOTOBKH, SIKa HaJa€ TEOPETUUHI 3HAHHA 1
NPAaKTUYHI HAaBUYKH CYYaCHHUX METOJIB KOMII'IOTEPHOTO MPOEKTYBAaHHS, SIKI HEOOXIAHI Jyis
panioimkenepa. Lleil mpeamer € 3aBepliaibHUM B KOMILIEKCI OakalaBPChbKMX IHCLMIUTIH, SIKi
BuB4aroTh aHteHu (I10-11) ta mpuctpoi HBY (I10-10), sikmii 103BOJISIE CTYIEHTAM IEPEUTH Bix
TEOpii 10 MPAaKTUYIHOTO MPOEKTYBAHHS HA Cy9aCHOMY PiBHi, 1 cCaMe TOMY BUBYA€ETHCS 0€3110CEePETHBO
repe] HamMcaHHsIM OakallaBpChKO1 TUcepTaltii.

Ilicna 3acBO€HHS HaBYAIbHOI AUCLMIUIIHM CTYAEHTH MalOTh INPOJEMOHCTPYBATH Takl
pe3yJIbTaT HABYAHHS:

1) 3uanmus:

- OcHOBHI 3aJ1a4i 1 MOXKJIUBOCTI CUCTEM aBTOMAaTH30BAaHOI'O IIPOEKTYBaHHS;

- CydacHi BUMOTH JI0 CHCTEM aBTOMAaTU30BaHOT'O ITPOEKTYBAHHS aHTeH Ta npuctpois HBY;

- YHiBepcaibHi YHCENbHI METOAM PO3B'A3KY CUCTEMH PiBHAHb MakcBena;

- IlocranoBka 3a7aui IpH MPOEKTYBaHH1 aHTEH Ta npuctpois HBY;

- IIpuHUOMTM MPOEKTYBAaHHS OCHOBHUX THIIIB aHTeH Ta mpucTtpois HBY.

2) Yminua:

- 3acTOoCOBYBAaTH Cy4yacHI CUCTEMH aBTOMATHU30BaHOI'O POEKTYBAHHS aHTEH Ta NPHCTPOIB

HBUY;

- CrBOpIOBaTH KOPEKTHI TPUBUMIPHI €IEKTPOJUHAMIYHI MOJIeJi aHTeH Ta npuctpois HBY;

- IIpoBoauTH enekTpoIMHAMIUHI pO3paxyHKHU 1 HAIAMITOBYBATH T€OMETPUYHI MapaMeTpu

aHTeH Ta npuctpoiB HBY niist ocArHeHHs: HEOOX1AHUX XapaKTEPUCTHK.

3) Hocsio: Ha 6a3i 3700yTHX 3HAHb Ta YMiHb (DaxiBellb 3MOXKE MPAKTUYHO 3aCTOCOBYBATH
CHCTEMH aBTOMAaTH30BAHOTO MPOEKTYBAHHS JJISI PO3PAXyHKY XapaKTEPUCTUK aHTEH Ta MPHUCTPOIB
HBY, nmpoBoauTn O6araronapaMeTpHUYHUA KOHCTPYKTUBHUN CHHTE3 CKIIATHUX CJICKTPOIUHAMIYHUX
CTPYKTYP.

BianosigHo 1o ocBiTHRO-Tpodeciitnoi mporpamu (OIIIT) mepmioro «6akanaBpChKOro» piBHS

BUIIO1 OCBITH, MICIsS 3aCBOEHHS HAaBUAIbHOI AWCIMIUIIHU CTYIACHTH MalTh HAaO0yTH HACTYIHHUX
MIPOrPaMHUX KOMIIETEHTHOCTEN:

3araabHi komneTeHTHOCTI (3K)
3K07 — 31aTHiCTh BUUTHCS 1 OBOJIO/IIBATH CYYaCHUMH 3HAHHSIMH.

daxoBi komneTreHTHOCTI (PK)

®KO08 — ['0TOBHICTH CIPUATH BIPOBAKEHHIO MEPCIIEKTUBHUX TEXHOJIOTIH 1 CTAaHAAPTIB.

@®K16 — 3naTHICTh pO3paxoByBaTH OCHOBHI IMapaMeTpH Pi3HUX THUMIB aHTeH Ta mpuctpois HBY,
obupatu HabOuTbm edexTrBHI aHTeHH Ta TpucTpoiB HBYU mis pamiorexHiyHUX cucTeM 13
3aJaHUMU  peXUMaMd poOoTH 1 3a7aHUMH  (YHKI[IOHATBHUMH  XapaKTEPUCTHUKAMH,
eKCTICPUMEHTAJIbHO  JTOCHIDKYBAaTH XapakTepucTuku Ta npuctpoiB HBUY anTen pizHHX
KOHCTPYKIIH 1 1iara3oHiB 4acToT.

®K17 — 3natnicth 3actocoByBatu cydacHi CAIIP mist mpoexTyBaHHS, KOHCTPYKTUBHOTO CHHTE3Y Ta
BUCOKOE(EKTUBHOI OararonapaMeTpruyHOi ONTUMI3allil aHTEH, aKTUBHUX Ta MACUBHUX MPHUCTPOIB

HBY.



Iporpamni pesyabTratn Hapuyanusa (ITPH)

3rizno OIIIl mepmoro «0akaxaBpChKOTO» pIBHSA BHUINOI OCBITH B Pe3yJIbTaTi 3aCBOEHHS
HaBYAJIbHOI JUCLUIUIIHU CTYJEHTH MAalOTh IPOJEMOHCTPYBAaTH HACTYIIHI MPOrpaMHi pe3y/bTaTH
HABYAHHSA:
ITPH15 — 3acTocoByBaTH 3aco0M aBTOMaTH3allii MPOEKTYBaHHs 1 TEXHIYHOI €KCIUTyaTalii CUCTEM
TEJIEKOMYHIKaIliil Ta paJiOTeXHIKH y MPOoecCiitHiil AisUTEHOCTI.
[IPH24 — BukoHyBaTH pO3paxyHOK, YHCEJbHY ONTHUMI3allil0 Ta TMPOEKTYBAHHS AaHTEH Ta
MIKPOXBHJILOBHX TPUCTPOIB, aKTUBHUX NpuiiManbHuX cucteM HBY, BUKOpUCTOBYIOUM CydacHi
CAIIP.

2. IIpepexBi3uTH Ta NMOCTPEKBI3UTH JUCHHUILIIHM (Micle B CTPYKTYPHO-JOTIYHIMi
cXeMi HABYAHHA 32 BIANOBIIHOK OCBITHLOIO MPOIPAMOI0)

B cTpykTypHO-1OTiUHIi cXeMi OCBITHbO-TIpOdeciiHOi mporpamMu MiATOTOBKHU (axiBlLs
nepmoro (6akanaBpChbKOTO) piBHS BHUIIOI OCBITM HaBYalbHAa JUCHUILUTIHA «ABTOMATH30BaHE
MPOEKTYBaHHS aHTeH Ta mnpuctpoiB HBU» Bxoauth 1m0 mepeniky 00OB’S3KOBHUX MpOQeciifHuX
JMCLUIUTIH, CIPSIMOBAaHUX Ha (popMyBaHHS MPOECITHUX KOMIETEHTHOCTEH (haxiBIIs.

Ilpepexgizumu — HaBYAIbHA JUCIHMILTIHA MA€ CIEIiai30BaHUNA XapaKTep Ta BUKIIAJAETHCS B
8-My ceMecTpi 4-ro KypCcy HaBYaHHSI IPOrpaM Mepmoro (0akaiaBpCchKoro) piBHS BUINOT OCBiTH. J{is
OBOJIOIHHS €0 JUCIUILIIHOK HEOOX1IHI 3HaHHS 3 HACTYNMHUX aucuuiuiia: "AnTteHu", "[Ipuctpoi
HBY".

Ilocmpexgizumu — 3HaHHS, OTPUMAaHI 3a Mi€I0 JUCHUIUTIHOI, 3a0e3meyaTh MOKIHMBICTh

BUKOHATH 0aKaTaBpChbKy IUCEpTAalliio, OB’ s3aHy [0 TEMAaTHIIi 3 aHTeHaMU Ta npuctposmMu HBY.
€ CKJIaI0BOI0 YAaCTMHOIO 1HTETPaJbHOI KOMIIETEHTHOCTI MHepiioro (0akaaaBpChbKOro) piBHS
BUIIOI OCBITH.

3. 3MicT HABYAJIBLHOI JUCIUILIIHHA

Po3ain 1. OCHOBHI MPUHIMIIY MPOEKTYBAHHS (IM3aliHy) B TEXHIIIl
Tema 1.1. PCO
Tema 1.2. ba3oBi npuHIMNU cyyacHOro au3aiHy. [ToHATTS npo iHHOBAIII].
Po3nin 2. OcHOBHI eTany MPOeKTyBaHHA. JKXUTTEBHIA UKIT TIPOAYKTY.
Tema 2.1. OCHOBHI BU3HAUEHHS.
Tema 2.2. MapKeTHHTOBI TOCTiKEHHS B ramy3i. OCHOBHA MeTa eTaly MapKEeTHHTOBUX
IIOCIIIKEHD
Tema 2.3. Po3poOka TexHigyHOTro 3aBaaHHsA. CTpyKTypa TeXHIYHOTO 3aBaaHHs. OCHOBHI
3a1a4i GopMyBaHHs TEXHIYHOTO 3aBJaHHS.
Tema 2.4. TexHiyHa MPOMO3HUIIIS.
Tema 2.5. Ecki3He MPO€EKTYBaHHS.
Tewma 2.6. TexHIYHUI POEKT.
Tema 2.7. Jlocmimuuii 3pa3ok. KoHCTpykTOpchKa JOKyMeHTaris. BuUroToBieHHS.
BunpoOyBaHHs1.
Tema 2.8. ITigroToBka cepiifHOT0 BUPOOHUIITBA.
Tema 2.9. Cepiline BUTOTOBJICHHS.
Tema 2.10. CynpoBoaKeHHs BUPOOy.
Tema 2.11. Ytunizauis ta nepepo0Oka.
Po3aia 3. OCHOBHI METOIM IPOEKTYBAHHS.
Tema 3.1. Pyune npoektyBaHHs aHTeH Ta npuctpoiB HBY. OcHoBHI mepeBaru Ta
HEJIOJTIKH.



Tema 3.2. ABTOMaTuM4HE NpPOEKTyBaHHA aHTeH Ta npuctpoiB HBY. IlepcnexkTtuBu Ta
po0sieMU aBTOMaTUYHOTO MPOEKTYBAHHS.

Tema 3.3. ABTOMaTH30BaHEe MPOEKTYBaHHA aHTeH Ta mpucTpoiB HBY. OcHoBHI mepeBaru,
HEOJIKU Ta HAMIPSIMU PO3BUTKY.

Po3aia 4. OcHOBHI MeTOIM PO3B’SI3KY 33124 B €JICKTPOIUHAMILII.
Tema 4.1. [TocraHOBKa 3a/1a4i B eJIEKTpOAMHAMII. BHyTpilHI Ta 30BHIIHI 3a1adi.
Tema 4.2. HabmmkeHi MeToIn pO3B'A3KY 3a7ad B €IEKTPOANHAMIIII.
Tewma 4.3. Jliarpama HanpaBJICHOCTI CHMETPUYIHOTO BiOparTopa.
Tema 4.4. MeTton (pi3uyHOT ONITUKH JIs1 PO3PAXYHKY J3€PKATIbHUX aHTEH.
Tema 4.5. VYHiBepcaabHI METOIM PO3B’SI3KY CIEKTPOJWHAMIUYHUX 3adad, SKi
BUKOPUCTOBYIOTHCSI JIJII CTBOPEHHSI CYYaCHHMX CHCTEM aBTOMATH30BAaHOT'O IPOEKTYBAHHSI.
MeTo/ CKIHYEHHHX Pi3HUIIb Y YacOBil 00JacTi.

Po3nin 6. Ormnsin MOKIMBOCTEN Cy4aCHMX CHCTEM aBTOMATH30BAHOT'O IPOEKTYBAHHS aHTEH
Ta npuctpois HBY.

Po3nin 7. ABTomatn3oBane npoekTyBaHHs npuctpois HBY.
Tema 7.1. Tunu HBY miniit nepenayi.
Tema 7.2. 3micT KoediIi€HTIB y3araJbHEHOT MaTPHIll PO3CIFOBAHHS.
Tema 7.3. MikpocMmy»KoBa JiHis nepegadi. OCHOBM aBTOMAaTH30BaHOT'O MPOEKTYBAHHS.
Tema 7.4. XBuneoau. OCHOBY aBTOMAaTH30BaHOT'O MPOEKTYBAHHS.
Tema 7.5. [IpoexTyBaHHS MOIUTHPHHUKA MOTY>KHOCTI BiNkiHCOHA.
Tema 7.6. [IpoexTyBaHHS KOAKCi1aJbHO-XBUIJIEBITHOTO MEPEXOa.
MoayabHa KoHTpoabHA podora (MKP1).
Po3nin 8. ABToMaTH30BaHe MPOEKTYBaHHS AHTEH.
Tema 8.1. OcHOBHI MapaMeTpH aHTEH.
Tema 8.2. ITpoekTyBaHHS MIKPOCMY>KKOBUX aHTEH 1 aHTCHHUX PEIIITOK.
Tema 8.3. [IpoexTyBaHHS BIOpaTOPHUX aHTEH THITY ‘‘XBHJIbOBUI KaHAN .
Tema 8.4. [IpoekTyBaHHs pyIIOPHUX aHTEH.
Tema 8.5. IIpoexTyBaHHs BIOpaTOpHUX TYPHIKETHUX aHTEH 13 KOJIOBOIO MOJISIPU3ALII€IO.
Tema 8.6. [IpoexTyBanHs OIKOHIYHOT aHTEHH.
Tema 8.7. [IpoexTyBaHHS HAIUIMPOKOCMYTOBOi aHTEHH BiBaibai.

3aJik

4. HaBuaabHi MaTepiajm Ta pecypcu

JUis miArOTOBKM 10 JIEKLINHUX, JAOOPaTOPHUX 3aHSTh, MOJYJbHUX KOHTPOJIBHUX DPOOIT,
PO3PaxyHKOBOI pOOOTH, CAMOCTIHHOT pOOOTH, BUKOPHCTOBYEThCS 0a30Ba Ta JIOJAaTKOBA JIiTepaTypa
(mamam — miteparypa). Jlitepatypa, siky Tpeba BUKOPHUCTOBYBATH ISl OTIAHYBAHHS IUCITUIUIIHH,
OTIPAIbOBYETHCSA CTYJEHTAMH CaMOCTIMHO 13 3aCTOCYBaHHSM IHTEPHET-pECypCiB, HA JUCTAHIIAHINA
mnatdopmi  «Cikopchkmii» 13 3acTtocyBaHHsAM Iatdhopmu Moodle. 3a yMOB AHMCTaHIIHHOTO
HAaBYaHHS MOXXHAa KOPHUCTYBATHCS JITEpaTypolo, sika pO3MilIeHa Yy €JIeKTPOHHOMY BUTIIIAII Ha
YHIBEPCUTETCHKUX Ta 30BHIIIHIX HOCISX.



ba3oBa jiteparypa

1.

2.

Bacunenko, JI. O. Ilpuctpoi HaaBucokux dactor. KoHcnekr nekmiit [EnekTponHuii
pecypc] : HaBY. moci6. 1st 3700yBaviB CTyMEHs OakajgaBpa 3a OCBITHBOIO MPOTPaMOIO0
«IHdopmariitna Ta KOMyHiKaliliHa paaioiHXKeHepis» 3a cheuiajabHicTIO 172
«EnextponHi komyHikauii ta paxgiorexsika» / JI. O. Bacunenko ; KIII im. Irops
Cikopcbkoro. — Enekrponni Tekctosi faani (1 daitn: 5,67 MB). — Kuis : KIII im. Irops
Cikopcbkoro, 2023. — 182 c. — Hazpa 3 expana.

Kymnpiit O.M. Aurenu. Koncnexr nekuiid, 2025 250 c.

JonarkoBa jitepatypa

1.

Pozar D.M. Microwave engineering. 4™ edition. Wiley, 2021, 656 p.

2. Balanis C.A. Antenna Theory: Analysis and Design. 4™ edition, Wiley, 2016, 1104 p.
HaBuajabHuil KOHTEHT
5. MeToauKka OnaHYBAHHS HABYAJIbHOL JUCHHUILTIHN (OCBITHHOT0 KOMIIOHEHTA)

I[J'[f[ BUBUYCHHS HaBYaJIbHOI ILI/ICIII/IHJ'IiHI/I 3allJITAaHOBAHO IIPOBCIACHHA OCCATHU J'ICKHifIHPIX Ta

JIECATH JTAOOpAaTOPHHUX 3aHAThH, I/ Yac SKUX CTYJACHTH MalOTh BUKOHATH MOJYJIbHI KOHTPOJIbHI
poOOTH 1 3aXUCT TaOOPATOPHUX POOIT MICISI IX BUKOHAHHSI.

Jlexkuiiiui 3aHATTH

Ne 3/m
1
2

Ha3Ba Temu Jiekuii Ta nmepeJiik 0OCHOBHUX NUTAHb
PCO. ba3oBi npuHIMNM cyyacHOro au3aiHy. [IoHATTS npo iHHOBALII].

OcHOBHI eTany NpoekTyBaHHs (4.1).

KurreBuit nmkn mpoaykty. OCHOBHI BU3HAUCHHS. MapKETHHTOBI JOCIHIDKEHHS B
ramysi. Po3poOka TexHiunoro 3aBnanHsa. CTpyKTypa TexHiuHOTrO 3aBAaHHsA. OCHOBHI
3amaul (hOpMyBaHHS TEXHIYHOTO 3aBIaHHS.

OcHOBHI eTanu NpoeKTyBaHHs (4.2).

Texniuna npomnosutisa. EckizHe npoekTyBaHHs. TexHI4YHUHI MPoeKT. JlocmiqHuii 3pa3ok.
Koncrpykropcbka nokymenrtauis. Burortosnenns. BumpoOyBanus. Ilinroroska
cepiitHoro BupoOHHITBA. CepiitHe BuroToBiieHHs. CynpoBOKEHHS BHUPOOY.
YTumizanis Ta nepepooxa.

OCHOBH1 METO/I IPOEKTYBaHHS.

Pyune npoextyBanHs anteH Ta npuctpoiB HBYU. OcHoBHI nepeBaru Ta HEJOMIKH.
ABTOMaTHYHE MPOEKTyBaHHs aHTeH Ta mpuctpoiB HBU. IlepcnexktuBu Ta mpobiemu
ABTOMATHYHOTO MPOEKTYBAHHS.

ABTOMaTH30BaHE TNPOEKTyBaHHA aHTeH Ta mnpuctpoiB HBY. OcHoBHI mnepeary,
HEJIOJIIKM Ta HAIPSIMU PO3BUTKY.

OCHOBH1 MeTO/IM PO3B’SI3KY 33124 B €JIEKTPOIMHAMILIL.

[TocranoBKa 3amayi B eJIeKTpOAMHAMIII. BHYTpilIHi Ta 30BHIIIHI 3a/1a4i.

Hab6nmxeni metoau po3B’si3Ky 3a/1a4 B €IEKTPOIMHAMIIII.

Jliarpama HammpaBJICHOCTI CAMETPUIHOTO BiOpaTopa.

Metoa }hi3MyHOT ONTUKHU A7l pO3PaXyHKY J3€pKaTIbHUX aHTEH.

VYHiBepcanbHI METOAM PO3B’A3KY €JIEKTPOIUHAMIYHHUX 3ajad, sIKi BUKOPHUCTOBYIOTHCS
JUIs  CTBOPEHHS CY4YaCHMX CHCTEM aBTOMAaTH30BaHOIO IPOEKTYBaHHA. Meroa
CKIHYEHHUX PI3HHIb y YacOBii 00JIaCTi.

Ornsn MOXIJIMBOCTEH Cy4aCHHUX CHCTEM aBTOMATH30BAaHOIO NMPOEKTYBaHHS aHTEH Ta
npuctpois HBY

ABTOMaTH30BaHE NMPOEKTyBaHHA npuctpois HBY.

Tunu HBY niniit nepenayi.
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3MmicT KoedimieHTIB y3aralbHEHOI MAaTPHII PO3CIFOBAHHSI.

MikpocMmyskkoBa JiHis nepegadi. OCHOBH aBTOMAaTU30BAHOT'O IIPOEKTYBAHHS.
ABTOMaTH30BaHE NMPOEKTYBaHHA aHTEH (4.1).

OCHOBHI apaMeTpH aHTEH.

[IpoexTyBaHHS MIKPOCMYKKOBHX BHIIPOMIHIOBAYiB.

ABTOMaTH30BaHE NPOEKTYBaHHs aHTeH (4.2). [IpoekTyBaHHS PyHOPHUX aHTEH.
[IpoexTyBaHHs BIOPAaTOPHUX AHTEH.

JladopaTopHi 3aHaTTA (0(-s12i1H)

Ne 3/m

1.

10

Ha3ea Temu 3aHSATTH Ta nepe.nilc OCHOBHHUX IIMTAHb

JlabopaTopna po6ota Nel.

Oruisig NporpaMHoOro nakery.

BcraHoBNEHHS CTY€HTCHKOI Bepcii mporpaMHoro nakery. Oriisij OCHOBHUX MEHIO Ta
iHTEepdEeiiciB.

JlabopaTopna po6ota Ne 2.

IIpoexkTyBaHHSI KOAKCIaJIbHO-XBLIIEBITHOIO MEepexoay.

CTBOpeHHsI  TPUBHUMIPHHUX  MoJeledl  KOaKCialbHO-XBWJIEBITHHX  INEPEXOIiB.
Po3paxyHok pe3ysbTaTiB MaTpHUIll pO3CIFOBAHHS.

JlaGopaTtopna po6ora Ne 3.

IIpoekTyBaHHS PYNIOPHOI AaHTEHH.

CTBOpeHHs TPUBUMIPHHUX MOJENECH pPyITOPHUX aHTEH.

Po3paxyHOK pe3ynbTaTiB y3ropKeHHS 1 BAIPOMIHIOBAHHS

JlaGopaTopHa podora Ne 4.

IIpoexTyBaHHs NOALILHUKA NOTYKHOCTI Biikincona.

CTBOpEHHS TPUBUMIPHOI MOJIENI MIKPOCMY>KKOBOT'O TIOJJIbHUKA MOTYXHOCTI BiNKiHCOHA.
OnTumizaltisi T’eOMETPUIHUX Po3MipiB. Po3paxyHOK pe3ysIbTaTiB MaTpHIIl PO3CIFOBAHHS
JlaGopaTtopna podora Ne 5

IIpoexkTyBaHHS MIKPOCMY:KKOBHX BUIIPOMIHIOBAYiB.

CTBOpeHHsSI TPUBUMIPHOI MOJETI MIKPOCMY>KKOBOTO BUIIPOMIHIOBadiB 1 aHTEHHHUX
peunitok Ha iX ocHOBi. OmnruMmizamisi TEOMETPUYHUX po3MmipiB. Po3paxyHok
XapaKTePUCTHK Y3TO/DKEHHS Ta BUIIPOMIHIOBAHHSI.

JlabopaTopHa poGora Ne 6.

IIpoexTyBaHHA BiOPATOPHOI AHTEHM THILY “XBHJILOBHH KaHaI”.

CTBOpEHHS TPUBUMIPHOI MO/ BIOpAaTOpHOi aHTeHU TUITy . OnTuMizaiis
TreOMETPUYHUX PO3MipiB. PO3paxyHOK XapaKTepHCTUK Y3TOIKCHHS Ta
BUIPOMIHIOBAHHS

JlabopaTopna poGora Ne 7.

IIpoexTyBaHHS BiOpPAaTOPHOI TYPHIKETHOI AHTEHH i3 KOJI0BOIO MOJISIPU3aLi€I0.
CTBOpeHHsI TPUBUMIpHOI MOAENi BIOPAaTOPHOI TYPHIKETHOI AHTEHH i3 KOJOBOIO
nossipuzaniero. OnTuMizanis TeOMETpUUHUX Po3MipiB. Po3paxyHOK XapaKTepuCTHK
Y3TOKEHHSI Ta BUIIPOMiHIOBAHHS

JlabopaTopna po6ota Ne 8.

IIpoexkTyBaHHSs OiKOHIYHOI AHTEHH.

CtBOpeHHsI TpUBUMIPHOI Mojeni OIKOHIYHOI aHTeHH. OnTuMisalis reoMeTPUYHHUX
po3mipiB. Po3paxyHOK XapakTepUCTHK y3TOKEHHS Ta BUIIPOMiHIOBAHHS
JlabopaTopna po6ota Ne 9.

IIpoexkTyBaHHSI HAAIIMPOKOCMYTOBOI aHTeHH BiBaubi.

CTBOpEeHHs TPUBUMIPHOI MOJIeJi HAJIIUPOKOCMYTOBOi aHTeHH BiBasbii.
OnTuMizaiis TeOMETPHYHUX po3MipiB. Po3paxyHOK XapaKTEpUCTHK Y3TOKEHHS Ta
BUIIPOMIHIOBaHHS.

JlabopaTopHa podora Ne 10. (mincymoByroue)

Ornsz (neMoHCTpallisl) pO3IIUPEHUX MOXKIUBOCTEN POTrPAMHOTO MAKETY.

3axucT nomnepeHix JJabopatopHUX podiT. BiampamroBanHs 60pPTiB TOIMIO



IlnaTrgopma qUCTAHIIHHOTO0 HABYAHHA

JUist KpaIoro 3aCBOEHHS MaTepialy HaBYaJIbHOI TUCIMITIIHY B IEPi0 AUCTaHLIHHOT poOOTH,
BUKOPHCTOBYETHCS EJICKTPOHHA IIOINTA, IUIATGopMa AMCTAHIIHHOTO HaBuaHHS «CiKOpCHKUI» 13
3acTocyBaHHAM Iutatpopmu Moodle, Ta mnardopma ans mpoBeneHHs OoHiANH-3ycTpiuei Google
Meet Ta ZOOM, 3a JOIIOMOIOIO IKHX:

® CHPOINILYETHCS PO3MIIMIECHHS METOJAMYHUX PEKOMEH/IaIli, HaBUaJbHUX MaTepiajiB, JITepaTypH
TOIIO;

® 3IHCHIOETHCS 3BOPOTHIM 3B’A30K 31 CTyJEHTaMM IOJI0 HAaBYAJIBHUX 3aBJaHb Ta 3MICTY
HaBYAILHOT TUCIUTUTIHH;

® TIEPEBIPAIOTHCS 1 OIIHIOIOTHCSI BUKOHAHI 3aBIaHHS;

® BeJCThCS O0JIIK BUKOHAHHS CTYJCHTAMU TUIaHY HaBUAIBHOT JAUCIUILIIHYU, JOTPUMaHHS Tpadiky
MOJIaHHS HABYAJILHUX/IHIUBIIyaIbHUX 3aBIaHb Ta iX OI[IHIOBAHHS.

6. Cawmocriiitna pooora cryaenra (CPC)

CamocriitHa poOoTa mepembayae: MIATOTOBKY A0 JIAOOpPAaTOPHUX 3aHATh, CaMOKOHTPOJIb
HaOyTHX 3HaHb; ONPAIIOBAaHHS PEKOMEHIOBaHUX JDKEPET Ta JIITepaTypu; MiATOTOBKY 1O BUKOHAHHS
MOJYJBHUX KOHTPOJIBHUX POOIT; MATrOTOBKY 10 3aiiky, Ttomo. Ha CPC BuHOCHTBCS mpopoOka
JSSIKUX TEOPETUYHUX MTUTaHb, YCTAHOBKA Ha SIKI HAJIAETHCS TT1]1 Yac JICKIIIH.

IlinroroBKa 10 JeKIiHHUX 3aHATH
JlJis TMiArOTOBKM JO JIEKIIWHUX 3aHITh CTYACHTY HEOOXIIHO OMpAIfOBATH 3aIUIAHOBAHY
0a30By Ta JOMOMIKHY IiTeparypy, peKoMeHaoBaHi mkepena. [lepem nekmisiMu HeOOXigHO
MOBTOPUTH TEOPETHYHHUI MaTepial, o OyB HaJaHWH y MOTepeIHIX JEeKIisaX, a0 3a1aHui Hanepes.
Ha 1ie ctyaeHTy BUAUIAETHCS PUOIM3HO A0 | TOMWHU HA KOXKHY TeMY TUCIUTUTIHH.

IlinroroBKa 10 1a00pPaTOPHUX 3aAHATH
CTyJeHT MOBUHEH 3aBYaCHO TOTYBATHCh JIO JIAOOPATOPHUX 3aHsATh. JlomaliHi 3aBIaHHs 10
7a00paTOPHUX 3aHATh HABEACHO B BIIMOBITHOMY METOAMYHOMY MOCIOHHMKY. JlomaliHe 3aBaaHHs
HeoOX1HO BUKOHYBATH JI0 MTOYATKY BIAMOBIIHOTO 1JA0OPATOPHOTO 3aHSTTA.

MonayabHa KoHTpOJIbHA podoTa (MKP)
Ha migrorosky 1o MKP BinBoautbcs 1o 2-x roaud. [lepenik nutans 1 miarorosku 10 MKP
HanaHo y Homarky B.

Po3paxynkoBa pooora (PP)

3 METOI0 Kpalloro 3acCBO€HHS Marepiady KypcCy 3allllaHOBaHO BHKOHAHHS PO3paxyHKOBOI
pobotu, sika odopmieHa y BUTIIAMI aHamizy 1 oOpaxyHKy peanbHoi HBY konctpykmii. Jlms
MiArOTOBKU A0 BUKOHaHHA PP ciix ckopucratucs peKkOMEHJI0BaHOIO JITEpaTyporo, KOHCIEKTOM
JEKIii, Ta METOOUYHUMH BKa3iBKaMH 10 BUKOHaHHA. [HauBinyanbHe 3aBaaHHs Ha PP Hanae
BUKJIa/1a4, IKUH TaKOX BCTAHOBIIIOE TPAHUYHI CTPOKH JUIA ii 31a4i. B PP BX0onuTh:

1. HabmmxeHuil iHXEHEpHUI pO3PAaXyHOK TEOMETpii MIKPOCMYKKOBOTO TMOIIIBHUKA

MOTYKHOCTI BinKiHCOHA.

3anik
3aiik MPOBOAUTECS B IEPIOJ] CEMECTPOBOTO KOHTPOIO (3aJIIKOBUI THIKICHB), HATPUKIHII
HaBYAJILHOTO CEMECTPY TICJIs HamMCaHHS CTYJEHTaMHU MOJYJIBHUX KOHTPOJBHUX POOIT 1
pPO3paxyHKOBOi poOOTH, 3a pe3ysbTaTaMu HAOpaHUX PEUTHMHTOBUX OalliB 3a cemecTp abo 3a



pillIeHHSAM BHKJIaJada MMUmIe 3aJikoBy poooTy. Ha miaroroBky no 3amiky Bigomuthes 6 rogua CPC.
[Tepenik muTaHb U1 ATOTOBKH 10 3aiKy HajgaHo y Jlomatky A. B mepioa AuCTaHIIIHHOTO HABYaHHS
31K MOKe OyTH MpoBeAeHUM 3riHO Tpadiky 3aHiTh 32 monomoror Moodle Ta mmardopmu mist
MIPOBEACHHS OHIalH-3ycTpiueit Google Meet Ta ZOOM.

I[MosiTHKa Ta KOHTPOJIb

7. osiTKka HABYAJIBHOI JUCUMILTIHUA (OCBITHHOI0 KOMIIOHEHTA)

BinBinyBanHs 3aHATH

BinBimyBaHHS JEKIIHUX Ta T1a00OpaTOPHUX 3aHATH — 3TiAHO [TomokeHHIo Mpo opraHizallito
ocsitHbOrO npouecy KIII im. Iropst Cikopcpkoro. MiHiMyM pa3 Ha J1Ba TH)KHI BUKJIa/1a4 IPOBOJAMTH
KOHCYJIbTAIlil 3 PI3HUX MUTAaHb KPEAUTHOTO MOAYIII0. Ha KOHCYIbTALIIX BUKJIAIa4 MOKE HaJaBaTh
JIOTIOMOTY 3 BUBYEHHS MaTepialy 3aHATh, AKi OYyJIH 3 TUX UM 1HIIUX NPUYHMH IPOIYIIEH] CTyIeHTaMU
1 MalOTh OMAHOBYBATH 1X CAaMOCTIHHO.

VY OyIb-sIKOMY BHIIQAKY CTYACHTAM PEKOMEHAYETHCS BiIBIyBaTH yCi BUIU 3aHSTh, OCKIJIBKU
Ha HUX BUKJIQJIA€ThCS TEOPETUIHUI MaTepial Ta pO3BUBAIOTHCS HABHYKHU, HEOOX1THI TSI BUKOHAHHS
PO3paxyHKOBOi poOOTH Ta MOAYIBHUX KOHTPOJIBHUX POOIT.

IIpaBujia BUKOHAHHSA 3aB/1aHb
OmnpanpoByl04M HaBYAJNbHUM MaTepial HaBYaJbHOI JTUCHMIUIIHM «ABTOMaTH30BaHE
MPOEKTYBaHHs aHTeH Ta puctpois HBY», crynenTu:
1) Ha JICKISAX:
- BUKOHYIOTh MOJIyJIbHI KOHTPOJIbHI poOOTH 13 3acTOCYBaHHAM Iu1aThopMu «CiKOpChKUNY;
2) Ha JIabOpaTOPHUX 3AHSTTAX:
- TOTYIOTh JIOMallHi 3aBJaHHS 3a BJIACHUM 3aBJAaHHSAM Ha OCHOBI BHMBUYCHHS JDKEpeNl Ta
JiTEepaTypu;
- 30epiratoTh OTpHMaHi Pe3yabTaTH IS TMOJANBIIOT0 O(GOPMIICHHS 3BITIB MO pe3yibTaTam
BUKOHAHHS JIa0OpaTOPHUX POOIT.
3aBllaHHs Ta MaTepiaiu AJis IPOBEACHHS €KCIPEC-KOHTPOIIIB/TBOPUYMX 3aBAaHb (POPMYIOTHCS
BUKJIa/IadeM Ha OCHOBI HaBYAJHHOTrO MaTepiany Ta mopaiTbes y Google Classroom aGo B iHIIN

dopwmi.

IIpaBuja noBeliHKH HA 3AHATTAX

OmnparpoByI0UYH MaTepiaia HaBYAIBHOI JUCIUILTIHU «ABTOMATH30BaHE TIPOCKTYBAaHHS aHTEH
ta npuctpoisB HBU» cTyneHTH Ha JeKuisX yBaXKHO CIIyXalOTh JIEKTOpA Ta 3a MOTPEOU 3alUCYIOTh
BAXJIMBY 1H(OpMaIlito, IEPioUIHO BUKOHYIOTh €KCIIPEC-KOHTPOJII B MMMCBMOBIH GopMi (TTpOTATOM
5-10 xB.) Ta MoayasHI KOHTpOJIbHI pobotn (MKP) 13 3acTocyBanusaM miatdhopmu «CIKOPCHKHIN.
JlomyckaeThCs A1alor MiX CTyIeHTaMU 1 BUKIIaaadeM y (opMi MUTaHb 1 BIATIOBIAEH.

Ha naGopaTopHux 3aHATTAX CTYJEHTH BUKOHYIOTH 3aBJaHHS, OCTaBJIEHI 1O 00OB'I3KOBOTO
BUKOHaHHA. PoOoTa cTyieHTa nepebauae yqacts y iHTEpakTHBHHUX (hopMax oprasizaiii HaB4yaJIbHUX
3aHATh (HaJaHHS BiANOBIJCH HA 3aNMUTAHHS, sIKI OyJIM MMOCTaBJICHI BUKJIanadeM abo CTyIEHTaMHu).
OdiKyeThbCs, MO KOXKEH CTYACHT Ma€ OyTH TOTOBUM IO BCIM HMHUTaHHSIM J1a0OpPaTOPHOTO 3aHSTTS,
JIOTIOBHIOBATHME BIJNOBIJl 1HIINX CTYJIEHTIB Ta BHCJOBIIOBATHME BIACHY MAyMKy Il dac
Oo0roBOpeHb MUTAaHb, IO BHHUKIM IiJ] 4ac BHUKOHAHHS 3aBaaHb. CTyAeHTaM [03BOJSETHCS
KOPUCTYBATHUCS BIACHUMH IHCbMOBUM HOTaTKaMM M KOHCHEKTaMH. [loImycKaeTbCsi BUKOPUCTAHHS
HOYTOYKIB, IJIaHIIIETIB, TeNedOHIB IS peaizallii HaBuanbHUX Hinei. [Ipu boMy BapTO HaMaraTucs



BHCJIOBJTIOBATH TYMKY CaMOCTIIHO, a HE 3a4MTyBaTH 4YyKi TeKCTH. BHUKIajad KpUTHYHO aHAI3ye
BHTOJIONIEH] JIOTIOB1/Il, KOMEHTY€ JOIYIIEHI TOMIJIKH, MOJEPYE TUCKYCIi MK CTyACHTaMHU.

Temarnka nexmii 1 J1abOpaTOpHUX 3aHATH BUCBITIEHA Yy poOOUid Tporpami JUCHIUTIIIHA
(cumabyci), sika po3mimieHa B EnexkTpoHHOMY kammyci, Ha BeOcailTi xadeapu paaioiHkeHepii,
miargopmi «Cikopebkuit» (Moodle, Google Classroom).

3aoxouyBasbHi Ta WITpagHi 6aamn

3aoxouysanvni 6aau. CTyJeHTIB 3a0XOUYIOTh JI0 CAMOCTIMHOTO BHUBYEHHS MHTaHb, SIKi HE
BHUHECEHI SIK 000B'SI3KOBI B KypC IaHOTO MPEaMETy (BUKOPHCTaHHS TaKO1 TEXHOJIOTIi TpU BUKOHAHHI
1a00paTOpHUX POOIT +5 OaTiB MAKCUMYyM).

3a0X04y€ThCA y4YacTh CTYACHTIB TpHU BHpINIEHHI TPOOJEMH, sSKa BHHUKIA y OaraThbox
CTYJICHTIB TIPM BUKOHAHHI JTJab0paTOpHUX 3aBlaHb (+1 Oa 3a BUpIICHHS OIHIET TPOOIEMu).

3aoxouyeTbcsi poOOTa CTYJEHTIB MO CTBOPEHHIO HOBUX METOJAWYHHUX MaTepiayiB (HOBI
MUTaHHS AJIs1 TECTIB, MPOMO3HUIIIi MOKPAIICHHS, 1 T.11.), 1 TOIIYKY MOMUJIOK B iICHYIOUMX METOJAUYHUX
MaTtepianax (+1 6ai 3a KO’KHY IPOMO3HULIII0/3HAWACHY TIOMUIIKY ).

IIponyuieHi KOHTPOJILHI 3aX01H

PesynbraT s crysneHTa, SIKMH He 3’SBMBCS Ha KOHTPOJBHMU 3aXil, € HyJIbOBUM. llpu
MIPOITYCKY KOHTPOJIBHOTO 3aX0Jly 3 MOBaXHOI MPUYNHU CTYACHTY HAJAa€ThCs MOXIINBICTh BUKOHATH
fioro (BimmpamtoBaTu JabopaTopHy poOOTY) B MPUCYTHOCTI BUKIagada. SIKIIO MpOIycK cTaBcs 0e3
MOBYKHOT MPUYWHU, TO MMUTAHHS ii BIAMPAIIOBAHHS BUPINIYETHCS 3 BUKIAAa4eM MPH MOTOHKEHHI 3
KkepiBHUIITBOM Kadenpu. [Iponyiiennii 3a1ik He 3apaxoBY€EThCS HE3aJIEKHO BiJl MPUYUH MPOMYCKY;
y TaKOMY BUMAJAKY CTYJIEHT OTPUMYE 3aIUC Y BIIOMOCTI «HE 3’SIBUBCS», SKILO MA€ MPaBO JOMYCKY
710 3aJ1iKy, TO TIOBUHEH CKIIQJaTH 3aJliK Ha JOJATKOBIH cecii.

OroJjionmeHHs1 pe3yJIbTATiB KOHTPOJbHUX 3aX0/1iB

3axuct BUKOHAHOTO posxainy PP mpoxoauts y ¢opmi cniBOecinu 3 Bukiaagayem. Ilix gac
3aXHCTy CTYJIEHT 3000B’sS3aHUI BMITH MOSICHUTH OTPUMaHi pe3yJbTaTH Ta BiJIOBICTH HA TOJOBHI
TEOPETUYHI NMUTAHHS 32 TEMaMH PO3ILTiB. Pe3ynpTaTH 3aXUCTy OTOJOMIYIOTHCS CTYJIEHTY y HOTO
MPUCYTHOCTI ab0 B AUCTAHIIWHIA (GOpMi CHUIKYBaHHS, Ta CYNPOBOKYIOTHCS TEBHHUMH
KOMEHTapsSMH Ta 3ayBaKCHHSIMH CTOCOBHO IMOMMJIOK (MCTaHIITHA popMa CIIJIKYBaHHS B CHCTEMI
Discord, Zoom, Telegram 3 Bifieo Ta 3ByKOM).

PesynbTaTti 3a BUKOHaHY J1a0OpaTOPHY POOOTY BUCTABISIOTHCSA O 3aKiHUEHHIO 11 BAKOHAHHS
Ta 3aXUCTY.

AxkajgeMiuyHa 100poYecHICTH
[MTonmiTrKa Ta MPUHIMIHN aKaaeMiuHOi JOOpOUYECHOCTI BU3HAYeHi y po3aini 3 Koaekcy decti
HamionaneHoro texHiuHoro yHiBepcutery Ykpainm «KuiBChKHI TOJITEXHIYHWH 1HCTHTYT iMEHI
Irops Cikopcebkoroy. [letanpHimme: https://kpi.ua/code.

HopMmu eTnyHOi moBeXiHKHU
HopMmu eTnuHO1 MOBEIiHKM CTYJEHTIB 1 MpaIliBHUKIB BU3HaUeHi y po3auii 2 Kogekcy yecti
HamionansHoro TexHiuHoro yHiBepcutery YkpaiHu «KuiBCbKUIM MOJITEXHIYHUH 1HCTUTYT IMEHI
Iropst Cikopcekoroy». JletanpHime: https://kpi.ua/code.




8. Buau KOHTPOJIIO Ta PeliTHHIOBA CHCTEMA OLIHIOBAHHS Pe3y/IbTATiB HABYAHHA
PCcoO)

IHoToyHMI KOHTPOJIb
[ToToyHMIT KOHTPOJb 3AIMCHIOETHCS MMiJl YaC HABYAIBHUX 3aHATH 1 Ma€ HA METI MEPEBIPUTH
piBEHb MIATOTOBKHU CTYACHTIB JI0 HABUAIBHUX 3aHATh. [1i71 4ac 1ab0paTOpHUX 3aHATH IPOBOIUTHCS
ONUTYBaHHS 37100yBayiB OCBITU MO MUTAHHAX TeMHU. MoOjayJibHA KOHTPOJIbHA POOOTa MPOBOASTHCS
OJIMH pa3 3a CeMecTp SIK KOHTPOJb 3AJMIIKOBUX 3HaHb 3 HAWBAXIMBIIIMX PO3AUIIB HAaBYAIHHOI
aucnuIutiag. Excripec-KoHTpotb y popMi TECTIB MTPOBOIUTHCS MICIST KOXKHOT JIEKITi.

Kanengapuuii KOHTPOJIb
KanenmapHuii KOHTPOJIb MPOBOAMUTHCS JBiUI HA CEMECTpP SIK MOHITOPHHT TIOTOYHOTO CTaHy
BUKOHAHHS BUMOT criiadycy. € J1Ba MOKJIMBHX Pe3yJIbTAaTH KaJCHIAPHOTO KOHTPOIIO: aTECTOBAaHHUN
(a) Ta HearecroBaHuil (H/a). Pe3ynmpTaT 3amexuTh BiJ KUIBKOCTI HaOpaHuWX OalliB HA MOMEHT
MIPOBEICHHS KaJleHIapHOro KOHTpouto BiamoBigHo 10 BuMor KIII im. Irops Cikopcbkoro.

CeMecTpoOBHIi KOHTPOJIb
CemecTpOBUM KOHTPOJIEM BBAXKAETHCS 3aIIK.

OuiHOBaHHS Ta KOHTPOJbHI 3aX01H
PeliTuHT cTyneHTa 3 AUCIUTIIIHU CKIIATAETHCS 3 OaiB, 0 OTPUMYIOTHCS 3a:
1) KOHTpONb 3aJMIIKOBUX 3HAHb HUIIXOM BHKOHAHHS EKCIPEC-TECTOBUX 3aBJaHb IIO
Marepiajgam JICKIIIH 13 3aCTOCYBaHHSIM TeCTiB Ha maTdopmi « CiIKOPChKHI;
2) po6otu Ha 10 1abopaTOpHUX 3aHATTIX;
3) MolyJIbHA KOHTPOJIbHA poOoTa
4) po3paxyHKoBa poboTa

Indopmariis o nepepaxoBaHUM ITyHKTaM, 3BEJCHA B TAOJIHUIIIO

Ne KonTponbawmii 3axiy Makc 6an  Kin-tb  Bceboro

3/m

2. Pobora Ha 1abopaTOpHUX 3aHATTSIX 10 8 80

3. MonaynsHa KoHTposbHA poboTa (MKP) 10 1 10

4.  PospaxynkoBa po6ota (PP) 10 1 10

5.  bonycu 5 1 5

6.  3auik (y BUnajaKy, Koiau He HabpaB 60) 20 1 20
Bceroro makcumanbHO 6€3 00HYCIB 100
Bcboro MmakcumanbsHo 3 60HycaMu 105

Jlnst Toro, o0 OTpUMAaTH HAMBUIUKM PEHTHUHT, CTYJICHTY MOTPIOHO OpaTH aKTUBHY Y4acTh B
1a00paTOPHUX 3AHATTIX, AKTHBHO JOMOBHIOBATH BIAMOBiMI 1HIIMX CTYACHTIB, YITKO W JIOT19HO
BHCJIOBJTIOBATH BIJIACHY TO3UIIIIO 3 IUCKYCIHHUX MHUTaHb, CBO€9acHO BUKOHYyBaTH MKP Ta excrnpec-
KoHTpoJti. CTyJIEeHTY Ta€ThCs OHOPa30Ba MOKIUBICTh BUKOHATH MKP Ta excripec-koHTpoi.

J1o 3HWKEHHSI pEUTHHTY CTyACHTa MPU3BOANTh: HeBUKOHaHHS MKP Ta excripec-koHTpoOmiB;
HEHAaJIe)KHA MirOTOBKA Ta HU3bKA SKICTh BUKOHAHHS J1a00paTOPHUX 3aHAThH; HETOYHOCTI1, HETIOBHOTA,
MOMUJIKH Y BIATOBIIAX YU IPYHTYBAHHAX Ha HE JOCTOBIPHUX JIXKEPET.



Bukitanad omiHioe pobOTy CTYJCHTa Ha KO)KHOMY JIA0OPATOPHOMY 3aHSITTI Ta BUCTABIISE OaH
3a poboty Ta pesynbTatd npoBeneHnx MKP i ekcnpec-koHTpomiB 10 Momymo «llorounuit
KOHTposb» EnekTpoHHoro kammycy. PesynpTaTul mepmioro i Apyroro KajJeHJapHOTO KOHTPOIIIO
3anekarh BiJl HOTOYHOTO PEUTUHTY CTYACHTA i 3aHOCATHCS BUKJIagadueM 10 Moayo «KaneHnapHuii
KOHTpPOJIb» ENeKTpOHHOr0 KamMmycy Ha BOCBMOMY ¥ IIICTHAALSITOMY THXKHSIX HABYaHHS BiAMOBITHO
(muB. Nomatok C).

CTyleHT MOXKe OCKap»HUTH OLIHKY BHKJIa/a4a, TOAABIIH BiIOBIIHY CKapry BUKJIagady He
Mi3HIIIE HACTYIMHOTO JHS TICIs O3HAaHOMJICHHS CTYACHTA 3 BHCTABJICHOIO BHKJIAZAueM OI[IHKOIO.
Ckapra po3riisiIaTUMEThCS 3a POIIeypaMH, BCTAHOBICHUMH YHIBEPCUTETOM.

YMoBH 10MYyCKY 10 CEMeCTPOBOI0 KOHTPOJIIO
HasBuicTs KibkocTi OamiB He MeHme 40 OamiB, BukoHaHHs PP He MeHme, HiX Ha
«JIOCTAaTHHOY.

Tabauus BiANOBIAHOCTI peMTHHIOBHUX 0aJ1iB OLIHKAM 32 YHiBEPCHUTETChKOIO IIKAJIOK0:

KinbkicTb 0aJiB Ouinka
100-95 Biaminzo
94-85 yxe mobpe
84-75 Ho6pe
74-65 3a10BLILHO
64-60 JlocTaTHBO
Memne 60 He3anoBinpHO
He BuKoHaHI yMOBH IOITyCKY He nonymeno
9. JonarkoBa indopmanisi 3 TMCHUILTIHA (OCBITHHOI0 KOMIIOHEHTA)

PexoMeH10BaHU# TIEpeITiK 3aBaHb JI0 CEMECTPOBOIO KOHTPOJIIO (3aJ1iKy) HAJaHO B JOJATKY
A 1o cumna0lycy.

Pexomenaauii crynenTam

[Tparmroroun Ha JEKIil CTYACHTY BapTO 3alIMCYBaTH OCHOBHI TEPMiHU Ta MOHATTS, (PiKCyBaTH
TOJIOBHI TOJii 3alpONOHOBAHOI TeMH, KOHCTIEKTYBaTH y3arajibHEHHS Ta BHCHOBKH, SIKI pPOOUTH
BuKiIaaad. Lleit maTepian crane B MPUTO/II i Yac MiArOTOBKH 10 JlabopaTtopHux 3aHsaTh, MKP, PP,
€KCIPEeC-KOHTPOJIIB.

I'oTyrounch 10 1a00paTOPHOTO 3aHATTS CTYJIEHT Mae 0OOB'SI3KOBO ONpAIfOBaTH JIEKIIHHUI
MaTepian meBHOi TeMu, Oa)kaHO O3HAHOMHUTHUCH 3 JOJATKOBUMH pecypcamu B Mepexi. [lpu
BUHUKHEHHI NMUTaHb, BUSBJICHHI HE3PO3yMUINX MOJIOKEHh HEOOX1THO OOTOBOPUTH X 3 BUKJIQJAAYEM.
Ha nmaGoparopHOoMy 3aHATTI KOXKEH CTYACHT Ma€ HaMaraTHCsS BJACHOPYY OBOJIOMITH THMHU
MPAaKTUIHUMU HABUYKAMHU, TKUMH € MOXKJIMBICTD OBOJIOAITH. He citit BiAMOBIATUCH BiJl BiIMOBIIi HA
MUTaHHS BUKIanavya. HaBiTe AKIO CTyACHT HE 3HA€ BIAIMOBIiJI, MOIIHHO CIIPOOYyBaTH BiAOBICTH,
BUCJIOBUTH CBOIO JyMKY, BUXOJSYM 3 BIACHHUX 3HaHb, JOCBIAY, JIOTIKHM 3anuTaHHS Toulo. OOHAK,
BapTO Mam'sATaTH, 10 HE3HAHHS MaTepialy JUCLUIUIIHU € CyTTEBUM HEJOJIKOM poOOTH CTyAEHTA 1
OyJe HeraTMBHO BIUIMBATH HA MOTO 3arajbHUM peHTHHT. BiAmnoBiganbHe CTaBIEHHS A0 MiATOTOBKU
Ha KOXHE JIaDOpaTOpHE 3aHATTS Ja€ 3MOTY He JIMIIE IPaBUIBHO 3aCBOITH HaBYAJIBLHUNA MaTepia, ane
i 36KOHOMHTH 3yCHIUISA IIPU MPOXOJKEHHI CEMECTPOBOTO KOHTPOJIIO.

CrynenraMm Moske OyTH 3apaxoBaHa TeMa Kypcy NMpHU HasiBHOCTI cepTH(]IKaTIB MPOXOHKEHHS
JTUCTAHIIMHAX YW OHJIAIH KYPCIB 32 BiJIITOBITHOIO TEMATHKOIO.



Jucranuiiine HABYAHHS
MosJBe CUHXpOHHE Ta ACMHXPOHHE TUCTaHIlIiiHe HaBYaHHS 3 BUKOPUCTAHHAM IU1aTopm
st Bimeo-koH(pepenni (Google Meet, Zoom, ToImIo) Ta OCBITHBOI IUIATGOPMHU IUCTAHIIIIHOTO
HaBuyaHHs «Cikopcekuit» (Moodle).

Inka03MBHE HABYAHHSA
IHKTI031BHE HABUAHHS AOIYCKA€EThCA.

Po0ouy nporpamy HaBYaiIbHOT IUCHUILIIHY (cHIadyc):
Ckaas: nonent kadenpu PI, Maptunrok Cepriii €BcTadiiioBuy.

YxBaJjieHno: kadenporo pagioimkenepii (mporoxoa Ne 06/2025 Big 17.06.2025).

Moromxeno: Metoauunoro panoro PT® (mpotokon Ne 06/2025 Bix 26.06.2025)



10. Jomarok A

CemecTpoBHUH KOHTPOJIb MPOBOAUTHCS NUISIXOM MPOBEACHHS 3aliKy. 3aliK CKJIAAA€ThCS 3
Ha/IaHHS BIJIOBIICH HAa TPH MUTAHHS, K1 pO3MIIIEH] B 3aJIIKOBOMY O1JIeTi 1 3aTBEpKEHI Ha 3acijaHH1
kagenpu. /IBa muTaHHSI TEOPETHYHI, TPETE MUTAHHS IPAKTHYHE, | BUMArae HaJIAIITYBaHHs PEabHOTO
o0IagHaHHA TS HaJaHHA [IOBHOI BIAIIOBIII.

3pa3ok 3aJ1iIKOBOr0 O11eTy HaBEIEHO HIDKYE.

3pa3ok 3aJiK0BOrO Oij1eTy

HALIIQHAJIBHI/IfI TEXHIj{HI/Iﬁ VHIBEPCUTET VKPAIHU
«KUIBCbKUU MOJITEXHIYHWUMW IHCTUTVYT im. ITOPS CIKOPCBKOI'O»
PiBeHb BUILOT OCBITH nepuoro (0akajaaBpCcbLKOro)

(Ha3Ba cTyneHs)

CrneuianpHicTs G5 EnexmpoHixa, eleKmpoHHi KOMYHIKayii, npuiado6yoyeanus ma
padiomexHika

(xonx 1 Ha3Ba HANPSIMY MiATOTOBKH)

OcBiTHS nporpama Ingpopmauiiina ma xomynikayiiina padioinycenepis

(ko 1 Ha3Ba CIIeNiaIbHOCTI)

HaBuanbHa qucuuiulina  Aemomamu3oeane npoekmysannsa anmen ma npucmpoie HB49

(Ha3Ba)

3AJIIKOBAM BLIET Ne

1 3aé0annsa  Ha  cmBOpeHHI 8  NPOSPAMHOMY — NAKemi — MPUBUMIPHOL
eneKkmpoouHamiyHoil mooeni anmenu abo npucmpoio HBY

3aTBepKeHO Ha 3acifaHHi Kadeapu Padioinsicenepii

(na3Ba kadenpu)

IIporokoin Ne BT « » 202 p.

3aBigyBau Kadenpu panioimxeHepii

(migmuc) (In’st ITPI3BUILE)

3ajik MICTUTh 3aBAAHHS M0 NPAKTUYHOMY MPOEKTYBaHHIO aHTeHH abo npuctporo HBY.

IIpakTu4He 3aBAaHHS
[IpakTudHe 3aBAaHHS BUMAara€ BiJ CTyJCHTa MPOJESMOHCTPYBATH OTPHMAaHI HABUYKH
BUKOPUCTAHHS IPOTPAMHOTO MAKETy ISl eJICKTPOIMHAMIYHOTO aHalli3y aHTeH abo npuctpoiB HBY,
SIKI BUBYQTUCH TIPOTATOM CEMECTPY.
— OTpHMaHa Mpalrorva KOPeKTHa TPUBUMIPHA eIeKTPOJMHaMIYHa Moieib nprctporo HBY a6o
anteHu — 15-20 Oais;
— OTpUMaHa Mpaloya MOAENb MICTUTh APIOHI MOMHIKH, SKi MOXYTh ACIIO BIJIMBAaTH Ha
TOYHICTH PO3paxyHKiB. — 9—14 Gautis;
— OTpHMaHa YaCTKOBO IPAIIO0Ya MOJEIb 13 CYTTEBUMH MOMHIIKaMU — 2—8 OatiB;
— 3aBJaHHs He BUKOHaHO — (0 OamiB.

Tunu anten Ta npuctpois HBY nis popmyBanHs 3aBa1aHb 3a/iKoBUX 0ijieTiB
1. MiKpoCMy’KKOBI aHTE€HH 3 MPSIMOKYTHUMH a00 KpyIrJUMH (hopMaMu BHUIIPOMIHIOIOYHX
PE30HATOPIB, KOJIM pOOOUHNIA Alana30H 4acTOT a00 THIT MIKPOCMYKKOBOI T IKIAIKA MOXKE
BapilOBAaTUCh B 3aJIC)KHOCTI BiJ] BapiaHTYy.
2. KoakciaabHO-XBHJIECBITHUM MEPEXil.
3. ITipamiganeHuii pymop.



4. Kouiyauii pynop.

5. MikpocMy>KKOBa JTiHISI.

6. CumerpuyHHii BiOpaTop.

7. YotupueneMeHTHa BiIOpaTOpHa aHTEHHA PEIIIiTKa.

Cywma 6aJtiB IepeBOIMTHCS B OLIHKY 3TiTHO 3 TAOJIHIICIO:

CeMecTpoBi 260 3aJ1ikoBi 6au

3aJjikoBa OLliHKA

95-100 BIIMIHHO
85-94 Jy’Ke 100pe
75-84 n00pe

65-74 3aI0BLIHLHO
60-64 OCTaTHRO
Menmre 60 HE3aJOBLIBHO

He 3apaxoBano PP, He 3axwuiieHo Bci m1abopatopsi podoTu

HE JIONMYIIEHO




11. Jloaaroxk B

MOJAYJBbHA KOHTPOJIBHA POBOTA

3 HAaBYAJILHOI TUCIIUTUTIHU
ABTOMATU30BAHE I[TPOEKTYBAHHSI AHTEH TA ITPUCTPOIB HBY
nepuoro (0akaaaBpChbKOT0) PiBHS BUIIOI OCBITH CTyIECHS «OaKataBp»

¢dopma HaBUAHHS Ooenna

[Ticns 3aBepiieHHs Kypey JEKIiH CTYJIEHTaM JA€ThCS OAHOPa30Ba MOXIIMBICTH HAIUCATH
MKP, sxka ckmamaeTrbes i3 TecToBUX 3aBAaHb. Kinbkicte MKP npotsirom cemectpy — oana. MKP
OIIIHIOETbCS MakcUMyM y 10 GartiB.

3asaanns 1o MKP
Tecrosi 3aBnanus 1o MKP ¢opmyroTscs 3 Takux OJ0KiB:

Bubip po3mipy XBuieBoa Ui 3aJJaHOTO Jlialla30Hy YacToT.

Tumnu BTpaT B MIKPOCMYKKOBIH JIiHI.

OCHOBHI THITH KOaKCiaTbHO-XBUJICBITHUX MTEPEXO/IB.

BusHaueHHs OCHOBHUX TMapaMeTpiB aHTEH (JiarpamMa HampaBlIE€HOCTI, KOEQIIi€HT
MJICUIICHHS, KOS(IIIIEHT CTOSYO1 XBHIIL).

5. 3wmicT KoediIieHTIB MAaTPHIIl PO3CIFOBAHHS.

P



12. Hdonaroxk C

PEMTUHIOBA CUCTEMA OIIITHIOBAHHSI PE3YJIbTATIB HABUAHHSI

3 HAaBYAJILHOI TUCIIUTUTIHU
ABTOMATU30BAHE I[TPOEKTYBAHHSI AHTEH TA ITPUCTPOIB HBY
nepuoro (0akaaaBpChbKOT0) PiBHS BUIIOI OCBITH CTyIECHS «OaKataBp»

¢dbopma HaBUAHHS OeHHa

1. PeliTuHT cTyneHTa 3 HABYAILHOT IUCIUIUTIHA CKJIAJAa€ThCS 3 OalliB, IO BiH OTPUMYE 3a:
- pob6otu Ha 10 maGopaTopHUX 3aHATTSX;

- MojayJibHa KOoHTposibHA pobota (MKP);

po3paxyHkoBa pooota (PP).

POSHOI{iJ’I HaBYaJIbHOI'0 4Yacy 3a BUAaAMHU 3aHATH 1 3aBAaHb 3 KPCAUTHOIO MOIAYJIA 3FiILHO 3
pO60‘II/IM HaB4YaJIbHHUM IIJIAHOM:

= HaBuanbHuii yac Posmoin HaB4ampHUX TOJIUH KonTponbHai 3axoau

Q

[P]

= akaj. JIao0. CemecTpoBa
(0} KpeIuTH A Jlexmii CPC MKP PP P }

© TO/I. pobotu aTecTanis
4 5 60 20 40 90 1 1 3aITiK

PeliTUHT cTyieHTa 3 KpeAUTHOTO MOYJISl CKJIAAA€ThCs 3 OalliB, SIKI BiH OTPUMYE 3a:

1) BukoHaHHs Ta 3axHCT 8 1a00paTOpHUX POOIT, MaKCUMalbHa KUTbKiCTh OamiB — 80.

3) Bukonanus MoaynbpHOI KOHTpoNbHOT podotu (MKP), MmakcumanbHa KinbkicTh 6ainiB — 10.
4) BukoHaHHS Ta 3aXUCT po3paxyHKoBoi podotu (PP), MakcumanbHa KinbkicTb 6amiB — 10.
5) bonycHi 6anu — mMakcuManbHa KUIBKICTH OaiB — 5.

Cucrema peiiTHHIroBux 0aniB

1. Jlabopamopmna poboma

1.1. BukoHaHHs JOMalIHBOTO 3aBIaHHS MO JIaOOpaTOpHi poOoTi — 2 Oanu (HasABHICTH
¢ailry TOManIHbOro 3aBiaHHs a00 HOro MPUCYTHICTH B 3BiTi IPU BUKOHAHHI 0(d-raiin).

2.2. BukoHaHHs 1ab0paTopHOT pOOOTH.

— Ilpu BukoHaHHI poOoTM oyHO: 4 OanM 3a BCl BUKOHAHI 1 NpAIfOIOYi 3aBJaHHS.
[TinTBepKEHHSM BUKOHAHHS € CKPIHIIIOTH B 3BITi.

2.3. 3axuct nabopaTopHOi poOOTH (iICHY€ BapiaHT 3aXUCTY Yepe3 TeCTYBaHH:):

— IIOBHE BOJIOJIHHS MaTepiajioM MiJ yac 3axucTy (He meHie 90% notpiOHoi iHpopMmartii) —
4 Gamnis;

— YaCTKOBE BOJIOAIHHS MatepianioM (He meH1ie 80%) — 3 Ganu;

— YacTKOBE BOJIOAIHHS MarepianoM (He meHtre 70%) — 2 Oanu;

— 3aJI0BUJIbHE BOJIO/IHHS MaTepiasioM (He meHie 60%) — 1 6anu;

— He 33JI0BLJIbHE BOJIOIHHS MaTepiaiaoM (meHie 60%) — 0 Oautis;

JlaGopaTopHa po00oTa BB)KAETHCS YCHIIIHO 3aXUIICHOIO, SKIIO CTyAeHT Habupae 6 6ainis 3 10
MOXUTMBHUX. SIKIO CTyeHT HaOupae MeHIe 6 0aaiB — MoTpiOHE MOBTOPHE 3aXUIICHHS POOOTH.

3. Mooynvna konmponvua poboma (MKP)
MKP npoBoauThCS MiCHs MPOBEACHHS CEMH JIKI[iH NUIIXOM TecTyBaHHs B cuctemi Moodle.
Heranprime aus. Jlomatok B. MakcumansHa KiabKicTh 0aiiB 3a MKP — 10 Oaumis.



3. Pospaxynkosa poooma (PP)

OIIHIOETBCS KOPEKTHICTh BHKOHAHHMX PO3PAaXyHKIB, OQOpMIICHHS pOOOTH 1 BOJIOMIHHS
MaTepiaioMm Ha 3axucTi. MakcumanbHa orinka 10 Gais.

5. 3aoxouysanvni ma wmpagui 6anu

LImpagni 6anu (nio uac 8iticbk08020 yacy He 8paxo8yOMbCsl):

— He BUacCHU 3axucT 1abopaTopHuX podiT — —1 Gan 3a KOXKHY;

— He BuacHe mnpenctasieHHs PP Ha mepeBipky — mo —10 6aniB (—1 Ganm 3a KOXeH ICHb
3aIi3HCHHS ).

MaxkcumanbHa cyma 6amniB ckiaznae 100. 3apaxyBanns PP Ta 3axuct Beix 1abopaTopHux poOiT
€ 000B’SI3KOBOIO YMOBOIO JIOITYCKY JI0 3aJTIKY

Crynentu, siki 3a cemecTp HaOpayiu Oinbine 60 OaniB MalOTh MPaBO OTPUMATU OLIHKY
«aBTOMATOMY, TIEpEBEICHHS OaJiB B OLIIHKH MPOBOIUTHLCS 3T1THO 3 TAOIUIICTO.

CrynenTH, ski 3a cemectp He HaOpamu 40 OaiiB, BBAXAIOThCS TaKUMH, 1[0 HE BHKOHAJH
HaBYaJIbHE HAaBAaHTAXXCHHS, 1 HE JIOIYCKAIOTHCS JI0 3aJTiKy.

Crynentu, sxi HaOpanu MeHmie 60 6amniB, ane Outbiie 40, a TaKOXK Ti, XTO X04e MiABUIIUTU
OLIIHKY, 37af0Th 3aiiK. [Ipu iboMy 10 6aniB PP momatorsest 6anm 3a 3mady 3aiiky, i s peHTHHTOBA
OLlIHKA € OCTaTOYHOIO.



