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IIporpama HABYAJBHOI AMCUMILIIHH

1. Onuc HAaBYAJIBLHOT IMCIUILTiIHM, Ti MeTa, MpeMeT BUBYAHHSI TA Pe3yJbTATH HABYAHHS

CyJacHHA PO3BUTOK TEICKOMYHIKAIIIMHUX CUCTEM, 30KpeMa npuitManbHux npuctpoiB HBY nmianmazony, 30iabimeHHs 1i
(YHKITIOHATEHUX MOXKIIMBOCTEH BUMAarae 3aCTOCYBaHHS Cy9aCHUX METOMIB MPOCKTYBAHHS, IKi KpiM BUKOPUCTAHHS
TPaIUIIHHAX METOJMK PO3PAXyHKY NEBHHUX BY3JIB MPUIMAaYiB Nepen0ayaroTh BHKOPUCTAHHS CIICHIATBHOTO MIPOrPaAMHOTO
3a0e3MeUeHHS, 0 J03BOJISIE MOJICIIOBATH POOOTY IPUCTPOIB y HIJIOMY, @ TAKOK BU3HAYATH X TEXHIYHI XapakTepucTuku. Lle
JTO3BOJISIE 3MEHIIUTH Yac PO3poOKu po3pobistu npuitmansai HBY npucTpois pizHoro npusHaveHHs. Juciuriina
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"ITpoexTyBanHs npuiManbHUX npuctpoiB HBY" Hanesxuts 10 mukity npodeciiHoi miAroTOBKH CTYICHTIB IIEPLIOTOo
(baxanaBpcbkoro) pisHio Buoi ocsity 3a OINIT "Indopmariiina Ta koMyHikaniiiHa pagioimxenepis'.

MeTo10 BUKIIQAaHHS TUCITUTLTIHN € POpPMYBaHHS 3HaHb PO MPUHMAaITLHI IPUCTPOI, 0 BUKOPUCTOBYIOThCst B HBU
Jiana3oHi, METOH TX MPOEKTyBaHHS, IPHUHLUIIN IEPETBOPEHHS CUTHAIB y TPAKTaX MpUiiMaviB MiKPOXBHJIbOBOT'O Jlialla30Hy
Ta 0a30Bi TEXHOJIOTIYHI Omeparlii BUPOOHUYIOTO MPOLECY.

IIpeameTom auCHMIUIIHE € OCHOBHI MeTOAM NpoekTyBanHs HBY npuiiMansHUX MPUCTPOIB, pO3paxyHKy ixX
OCHOBHHX TE€XHIYHUX XapaKTEPUCTHK Ta BU3HAYCHHS YMOB €KCILTyaTamii.

B pesynbraTi HaBYaHHA Y CTyICHTa (POPMYIOTHCS:

3araabni komnerenTHOCTI (3K)

3K 2 3naTHiCTh 3aCTOCOBYBAaTH 3HaHHS y NIPAKTHYHUX CHTYAIisIX.

®axoBi komnereHTHOCTI (PK)

@K 08 I'oTOBHICTB CHPUATH BIPOBAHKEHHIO NEPCIIEKTUBHUX TEXHOJIOTIH 1 CTaHAAPTIB

@K 14 I'oTOBHICTH 10 BUBYCHHS HAYKOBO-TEXHIYHOI iHPOpMAaIii, BITYU3HIHOTO 1 3aKOPIOHHOTO JOCBIY 3 TEMAaTHKH
igBecTHuIiitHOTO (200 IHIIIOT0) MPOEKTY 3ac00iB TEIEKOMYHIKAIIH Ta PaliOTeXHIKH.

@K 18 3naTHiCTh aHANI3yBaTH, OLIIHIOBATH XapaKTEPUCTHKH Ta IPOEKTYBATH CydacHi Majolrymisdi npuitmaui HBY
U iHPOKOMYHIKAIIHHIX CHCTEM.

@K 19 3naTHiCTE 3aCTOCOBYBATH Ta aHANI3YBATH Pi3HI TUIIH MOIYJIAIII Ta KOJYBaHHS CUTHAJIB Y KaHallaX
paniosB’si3Ky Cy4acHUX iH(OKOMYHIKAIIITHUX paioyacTOTHUX CHCTEMaX.

@K 20 3paTHicTh BUOMpATH apaMeTpH BUIIAJKOBOI'O CUTHAY Ta ONTHMIi3yBaTH KaHaJl 3B'sI3Ky 32 HEOOXIAHUM
KpPHUTEpieEM IPH HasIBHOCTI IIyMiB Ta 3aBajl, IPOBOJUTH iHXEHEPHI PO3PAXYHKH OCHOBHHX XapaKTEPHUCTHK BUITAIKOBUX
CUTHAJIB Ta MPUCTPOIB LISl IX OOPOOKH.

Bupuenns aucuurutinu "IIpoexryBanHs npuitManbHux npuctpois HBU" cripusic 1O0CATHEHHIO TAKMX MPOrpaMHHX
pe3yJIbTaTiB HAaBYaHHS

Hporpamui pesyabratu HaByanHs (IIPH)

ITPH 1 AnanizyBaru, apryMeHTYBaTH, IPUHMATH PILICHHS [TPU PO3B’s3aHHI CIIEIiali30BaHKX 33J1a4 Ta NPAKTUYHUX MPOOIEM
TEJICKOMYHIKAIIi Ta pa/lioTeXHIKH, SKI XapaKTepU3yIThCsI KOMIUIEKCHICTIO Ta HEIIOBHOIO BH3HAYEHICTIO YMOB.

ITPH 25 Po3paxoByBaTH Ta MPOEKTYBATH MAJIOIITYyMIIT9i puiiMadi iHpopMaIiitHiX Ta KOMYHIKaIliiHHIX

pamiocucTeM.

VY Mexax BUIIEBH3HAUCHHX 3arajbHUX Ta ()aXOBUX KOMIIETEHTHOCTEH 1 IPOrpaMHUX PE3yJIbTaTiB

HaBYaHHS CTYJCHTH NOBUHHI!

3HaTH Qi3U9HI OCHOBH (YHKIiOHYBaHHs mpuiiMansHuXx HBY npucTpois, iX ckiIamoBux

KOMIIOHCHTIB; OCHOBHI TE€XHIYHI XapaKTePUCTUKU HAWBAXIIUBIIINX BY3J1iB; METOU MOJICIIOBAHHS Ta PO3PaXyHKY, 110
3aCTOCOBYIOThCS Ha €Talll iX po3poOKu;

BMITH KOpPHUCTYBaTHCS HAOYTUMHU 3HAaHHIMH IIPY POeKTyBaHHI puitMadis HBY miama3zoHy, po3poO1li Ta ekcruTyaTamii
amaparypH, 10 CKJIaay SKOi BOHH BXOJSTh; IIPOBOJUTH aHAJIi3 TIEPETBOPEHHS CUTHAIIB BY3JIaMH IPUHMaIbHUX
MIKpPOXBHJILOBUX IIPHCTPOIB.

CryneHTr HabyBalOTh 10CBiy pOOOTH 3 OKPEMUMHU KOMIIOHEHTaMH 3a3Hau€HOT BHIIIE TEXHIKU Ta IX 3aCTOCYBaHHSM ITiJ|
Yac CTBOPECHHS TEIEKOMYHIKalliHHUX CHCTEM.

2. [IpepexBi3nTH Ta MOCTPEKBI3UTH TUCHMILTIHM (Micle B CTPYKTYPHO-JIOTi4Hili cxeMi HaBYaHHA 3a
Bi/INOBiIHOI0 OCBITHHOIO MPOrPamMoIo)

MikancuuIuliHapHi 3B’ 13KkM 00yMOBIIeHI MiclieM AucMIuTiHY «IIpoexTyBanHs npuiiManbpHux npuctpois HBU» B
OCBITHBO-TIpOECiiHIN TporpaMi MiArOTOBKH (axXiBIiB B Tally3i €IEKTPOHIKM Ta TeJleKOMyHikarii. Bona 6a3yeTscs Ha
3arajgpHiH MATOTOBIN CTYACHTIB 3 (i3UKH, MaTeMaTHKH. JuCIuIuTiHaMy IpoQeciiHOTo CIPSIMYBaHHS, 0 MEPEayOTh 1i
BHBYEHHIO, €: «[Ipuctpoi HBY», «AnTeHn», «['eHepaitis, MOIYIALisA Ta KOAYBaHHS CUTHAIIBY.

Hucunnmina «IIpoextyBanHs npuiiMansHuX npuctpois HBU» 3abe3nedye BUBUCHHS AUCHUILTIHY Mepuioro (0akamaBpchbKOro)
PiBHS BHIIOi OCBITH CTYTIEHS «ABTOMaTH30BaHE MPOEKTYBaHHA aHTeH Ta npuctpoiB HBU» ta «MoOinpHI TenekoMyHiKamiiHi
CUCTEMUY.



3. 3micT HaBYAJIBLHOI JUCHHILTIHA

KinpkicTb rogux

e TOMY YHCIII
Has3Bu po3ainis 1 TeM Y Y

Beboro  |JTexuii [IpaxTraHi JlabopaTopHi CPC
3aHATTS pobotu

PO3/1JI 1 OCOBJIUBOCTI PATIONPUMMAJILHAUX IPUCTPOIB HBY

Berym. 3MICT i CTPYKTypa AUCIIUTLTIHI

«IIpoeKkTyBaHHA NPUIMAIBEHUX IIPHCTPOIB 2,5 0 0,5
HBY»

Tema 1.1 CrpykTypHi cxemu npuitmauis HBY 17 4 6 3 4
niamnazoHy

Tema 1.2 KomnonenTtHa 6a3a 7.5 b b 0 3.5

panionpuiiMansHUX npuctpois HBY

Pazom 3a po3niiom 1 27 8 8 3 8
PO3/LJ2 NPOEKTYBAHHS PAJIOYACTOTHOI'O TPAKTY NIPUMMAJIBHUX

IPUCTPOIB HBY

Tema 2.1. [IpoexTyBaHHS MPUCTPOIB BXITHOTO TPAKTY 11 b 4 3 H
HBY npuiimadis

Tema 2.2 TlepeTBoproBadi 4acToTH 15 4 4 3 4
Pasom 3a po3aiom 2 26 6 8 6 6
PO3/1/13 MPOEKTYBAHHSI IPUCTPOIB [IPOMIKHOI TA

HU3bKOI YACTOTH

Tema 3.1 [lerexTopu i 0OMexyBaui aMIUTITYAX TPAKTy 11 h > 3 4
4

Tewma 3.2 [ligcuroBadi IPOMi>KHOT 9aCTOTH 16 6 4 0 6
Paszom 3a po3aijiom 3 27 8 6 3 10
PO3/11J14 ABTOMATAYHI PET'YJIIOBAHHSI HPUHMAJIBHUX

MMPUCTPOIB HBY

Tema 4.1 ABTOMaTHYHE PETYJIIOBAHHS 15 4 4 3 4
nigcunenns HBY npuiimadis

Tema 4.2 CucteMu aBTOMaTHYHOTO ] b b 0 3
[iICTPOIOBAHHS YacTOTH Ta (azu

Tema 4.3 OniHKa 9y TIHUBOCTI MPHAMATEHUX 3 h 0 0 1
HBY npuctpois

Pazom 3a posainom 4 25 8 6 3 8
MomyiibHa KOHTPOJIbHA pOoOOTa 2 0 0 2
Ex3amen 13 0 0 0 13
Bceboro roaux 120 36 18 18 48

4. HaBuaJuibHi MaTepiaju Ta pecypcu

Pekomenoosana nimepamypa

basosa

1. ITpoexTyBanus npuiiMansHuX npuctpois HBY : Koncnekr nekmiit [ Enekrpornunii pecypc] : HaBd. moci0. s CTyI.
criertianbHOCTI 172 «EnexktpoHHi komyHikarii Ta pagiotexaikay / KIII im. Irops Cikopcbkoro; ykiana.: C. M. Ileperynos. —
Enextponni Tekcrosi gani (1 daiin: 8,55 Moaiit). — Kuis : KIII im. Irops Cikopcekoro, 2025. — 220 c.
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Enextponni Texcrosi gaui (1 ¢aiin: 4,17 Moaiirt). — Kuis: KIII im. Iropst Cikopcbkoro, 2023. — 65 c.
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Inghopmauiiini pecypcu

I. Microwaves101.com (Microwave Encyclopedia) [Emext—pon—Hmii pecypc]| — Pexxum mo-crymy:
https://www.microwaves101.com.

II. Microwave Journal [Enekr—pon—Huit pecypc] — Pexxum mocryiy:
http://www.microwavejournal.com.

HaB4yaabHMiI KOHTEHT

5. MeToauka onaHyBaHHsI HABYAJIbHOI JMCHUIJIiHN (0CBITHLOT0 KOMNOHeHTA) JlekuiiiHi 3aHATTS

Ne 3/m Ha3sgpa Temu Jiekuii Ta nepeyiik OCHOBHUX NUTAaHb

PO3/IJI 1 OCOBJIMBOCTI PAIONIPUMMAIJILHUX TTIPUCTPOIB HBY

1 Beryn

3MicT i cTpykTypa nucuuiutiny «IIpoekryBaHHs npuiiMansaux npuctpois HBY»

3MicT i cTpyKTypa MoayJist auciuiniing. O0JacTh 3aCTOCYBaHHS Ta OCOOIUBOCTI KOHCTPYKIIT pagioTeXHIYHUX
[IPUCTPOIB 1 CHCTEM MIKPOXBHIBOBOTO Jliara3ony. [IOHSTTS Mpo MiKpOXBIWIILOBUI TPAKT paliOTEXHIYHOT CHCTEMH.
loro ocHOBHI eeMeHTH Ta IPUCTPOT, iX K1acudikalis Ta rpadiuHe HO3HAUCHHS.

Tema 1.1 CtpykTypHi cxemn npuiimauyis HBU npianazony

Oco0MBOCTi NpUiiMaHHSA MiKPOXBHJIbOBHX CUTHAJIIB

BesnpoToBuii 3B’ s130k. OCHOBHI XapaKTEPUCTHKH ITpHHMaya.

Jlianma3oHu 4acTOT eleKTpoMarHiTHOro BunpominoBaHHs. OcobmmBocti HBY gianmasony Ta oro BUKOpUCTaHHS.
2 Knacudixamis pagionpuiMaibHUX TPUCTPOIB.

3aBIaHHS HAa CaMOCTiHHY poOOTY: TOBTOPEHHS MaTepiaj JIEKIil Ta ONpaIfOBaHH: JIiTepaTyp- HUX JKeper —
[MPOBECTH aHaJIi3 0COOIMBOCTEN JOBIUX JiHiH mepenadi.

Buoip Ta po3po0ka cTpyKTYpHOI cXeMH npuiiMaya

Cxema JiHIHHOTO TPakKTy.

Oco0MBOCTI CTPYKTYpHHUX CXEM MPUHMaYiB Pi3HUX THIIIB.

3aBJaHH Ha CaMOCTiIHHY pOOOTY: MOBTOPEHHS MaTepiaiy JIeKIii Ta ONpalfoBaHHs JITEpaTyp- HUX [DKEpell, 3BEPHYTH
yBary Ha 3aJIeKHICTh €JIEKTPUYHHUX ITapaMeTpiB BiAPI3KiB JIiHIA nepenayi Bil iX reoMeTpUYHHUX PO3MIIB.
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Tema 1.2. KomnoHeHnTHa 0a3a pagionpuiiMmaasaux npucrpois HBY

AKTHBHI NPUWJIAJIH Ta NACHBHI NPUCTPOi MiKPOXBUJIbLOBOI0 1iana3oHy

AxtuBHI npuaan HBY mianazony (GimoMsIpHI Ta MONBOBI TPAH3UCTOPH, TEHEPATOPHI IO, TIOIH IS
repeTBoproBauiB). [lacuBHI eleMEHTH, 0COOIMBOCTI 3aCTOCYBaHHS 30CEPEKEHUX Ta PO3IOIUICHHUX EIEMEHTIB,
[pe30HAaTOPH, METOIM Ta 3aco0u y3roxkeHHs npuctpoisB HBY Tpakry. [Hrerpanphi mikpocxemu HBY.

4 3aBIaHH Ha CaMOCTiIHHY pOoOOTY: MOBTOPUTH MaTepiai JEKLii, ONpalloBaHHs JIITEPaTypPHUX JKEPeT — BUBUUTH
(opMyJIH pO3paxyHKy MapaMeTpiB OCHOBHHX JIHIN Mepeaadi MiKpOXBHILOBOTO Jlialla3oHy.
PO3/1J1 2 TIPOEKTYBAHHSA PAIIOYACTOTHOI'O TPAKTY MPUAMAJIBHUX
MPUCTPOIB HBY
Tema 2.1 IIpoexTyBaHHs npucTpoiB BXiqHoro rpakty HBY npuiimauis
Bxignuii tpakt HBU npuiimaua, 0c00MBOCTi 1010 CTPYKTYpH
CTpyKTypa BXiTHOTO KOJIa IpuiiMada MiKpOXBHJIBOBOTO Jialla30Hy, 0COOIHMBOCTI MMPOEKTYBAHHS Ta BUOOPY
eJleMeHTHOI 0a3u. 3’€THAHHS NMPHUCTPOIB Ta BiAPI3KiB JiHIH 3 pi3HUM aKTHBHUMH Ta XBIJIOBUMH OIIOPAMH.
S TpaHcdopMaris akTHBHOT CKJIAZOBO{ BXiTHOTO Ta BHXITHOTO OTIOpPY MPHUCTPOIB 1 XBIIIHOBOTO OTOPY JIiHII mepemadi
10 HOMIHAJIBHOTO 3HaueHHs. Po3paxyHOK mapaMeTpiB Ta XapaKTEPHCTHK BXiTHOTO TPAKTY.
3aBJaHHs Ha CaMOCTiHHY pOoOOTY: MOBTOPUTH MaTepiai JeKLii, OlaHyBaTH OCHOBHI METOH y3TOJDKEHHS BY3JIiB
MiKpOXBUJILOBOTO TPAKTy, HABYMTUCS KOPUCTYBATHCh Jliarpamoro Cwmira.
UacTtoTHO-BMOipKOBi npuctpoi HBY niana3zony
BnacTtuBOCTI Bifpi3KiB MiHIH mepenadi. MikpoxBuIIboBi pe3oHaTopu. OCHOBHI XapaKTEepUCTUKH PE30HATOPA.
ExBiBasIeHTHA cXeMa 00’ €MHOTO Pe30HATOpa 3 OJHUM €JIEMEHTOM 3B’s13Ky. Pe3oHaTopy 3 po3noniieHuMu
rapameTpaMH Ha Biapi3Ky JiHil nepenadi. KoHctpykuii Ta mapameTpu pe3oHaropis. [IpoxinHuii pe3oHaTop 3 qBoMa
6 eJleMeHTaMU 3B’s13Ky. KackaHe BKIIIOYEHHS Pe30HATOPIB.
Metoau po3paxyHKy Ta peanizauii GpinbTpiB HBY. 3aBnanns Ha caMocTiiiHy poOOTY: TOBTOPUTH MaTepial
nekiii, 3armam’iTaTH OCHOBHI BUIM NEPEXO/IiB [UIs JIHIN nepeayl Ta 0CBOITH OCHOBHI METOJIH iX PO3PaxyHKY.
ITigcuaroBayi HAABHCOKHX YaCTOT
Knacudikamis migcmtrosauis HBY. EnemenTra 6a3a. OcoOIMBOCTI pO3paxyHKY iX OCHOBHHX XapaKTEPUCTHK Ta
po3po0km KoHCTpYKILii. CrieniansHe mporpamMHe 3a0e3nedeHHs MPOEKTyBaHHs Ta MOAETIOBAHHS pOoOOTH
MIKpOXBIIIBOBHX ITiJICHITIOBAYIB.
U V3romxenns nincumoBadis HBY 3 HaBantaxxennsm. HeB3aeMHI mpucTpoi MIKPOXBHIIBOBOTO TPAKTY Ta iX
BUKOPHUCTAHHS.
KoHcTpykuii MikpocMy)HOBUX TiacmmoBadiB HBY nianma3ony. 3aBmaHHs Ha
cCaMOCTIifHy poOOTY: TOBTOPUTH MaTepiall JIeKIIii.
Tewma 2.2. [lepeTBopIoBayi 4acToOTH
HaaBucoko4yacTOTHi 3MilmyBayi Ha xiogax
Turmn HBY niepeTtBoproBadiB. 3araipHi TeOpeTHdHI BizoMocTi. MeToau i 3acobu peaizaliii mepeTBOpeHHS
3 JacTOTH, €JIEMEHTHa 0a3a, CXeMOTEXHiKa i KOHCTPYKIIT MiKpOXBHUIIbOBUX 3MIIIyBadiB.
3aBIaHHS HAa CaMOCTiHHY pOOOTY: IOBTOPUTH MaTepiai JIEKITii.
IlepeTBOpIOBaYi 4acTOTH HA TPAH3UCTOPAX
PoGoTa 1o1b0BUX 1 OIMOISIPHUX TPAH3UCTOPIB Y HETIHIHHOMY PEXUMI, pO3paxyHOK pOoOOUYHX PEKUMIB
o TPAH3UCTOPA, NPOCKTYBAHHS Y3TOJUKYBATLHUX KiJ Ta Kin skuBiieHHs. OCOOIMBOCTI KOHCTPYKIIT BiJ JiHIi
nepenadi.
3aBaHHS Ha CaMOCTiHHY poOOTY: MOBTOPUTH MaTepiai JeKil.
I'erepoaunu npuiimansaux HBUY npucrpois
3aranpHi BiIOMOCTI ITPO TeTEpOIMHH pagioNpuiiMadiB, OCHOBHI BUMOT JI0 IIPUCTPOIB TaHOTO Kiacy. ['eTeponuHu
CAHTHMETPOBHX 1 MiTIMETPOBUX JOBXXHH XBHJIb, iX aKTUBHI eneMeHTH. [IpoexTyBanus reaeparopis HBYU. Metoau
10

Y3rO[PKEHHS TeTEPOMHIB 3 BXiIHUMH HABaHTa)KCHHAMH, 3aCTOCYBaHHS HEB3a€EMHUX €JIEMEHTIB.
3aBIaHHs Ha CaMOCTiIHHY pOOOTY: MOBTOPUTH MaTepiai JeKLil, OPIBHATH METOIUKH NPOEKTYBAaHHS
reTepOIMHIB Pi3HUX TUIIIB.

PO3/IJI 3 MPOEKTYBAHHS MPUCTPOIB MPOMI)KHOiI YACTOTH TA
HU3bKOIi YACTOTH

Tema 3.1 IigcuaroBavi MpoMizkKHOT 4acTOTH




11

CTpyKTypa TPaKTy IPOMIizKHOI 4aCTOTH

OcobmuBocti mooynosu Tpakty [14. 3aranpHi BiIOMOCTI PO MiCHIIOBAYi MPOMIKHOI YaCTOTH, BUMOTH IIIOJI0
BruoOopy I14. EnemenTtHa 6a3a i oCHOBHI cxeMHi pimeHHs. MeTou po3paxyHKy ocHOBHUX napamerpis [TITY.
[TousTTS po3moiieHoT BUOIPKOBOCTI MiJICHIIIOBaYiB. 3aBIaHHS Ha CAMOCTIifHY poOOTY: MOBTOPUTH MaTepial JISKI1.

12

IIpoextyBanus mincuaoBavis ITY i3 30cepemkeHoro ceaexuiero

[TpuHIIMIM npoekTyBaHH mifgcwiroBadiB [TY i3 3ocepemkenoro BubipkoBicTio. Metoanka po3paxyHky LC-dinmbTpiB
30cepemKeHol BHOIPKOBOCTI, KOMIT IOTEpHI METOIH MPOSKTYBAHHS, CIICI[ialIbHE IIPOrpaMHe 3a0€3IeUCHHSI.
BUKOpHUCTaHHS I’ €30€NIEKTPUIHUX, I’ €30€NIEKTPOMEXaHIYHUX Ta aKyCTOCIEKTPUIHHUX (PiTBTPIB.

3aBraHHS HAa CaMOCTiHHY poOOTY: TOBTOPHTH MaTepiai JIEKIil, MOSCHUTH MPUHITUIA Hii 1T’ €30€IeKTPHIHIX Ta
AKYCTOENEKTPUYHUX (BLIBTPIB.

13

CnorBopeHns curuaiy B Tpakti 1T

CnotBopensss AM curnanis y Tpakti [T4. CnotBopennst UM curnamniB y Tpakri [T4. [[)xepena mymy B

panionpuiiManbHUX npucTposix. lllymMoBi xapakrepucTuky migcuinoBadiB. OCHOBHI MTPUHIMITY MPOEKTYBaHHS

MaJIOLTYMJISTYUX ITiJCHITIOBAYiB.

3aBIaHHS Ha CaMOCTiHHY pOOOTY: IIOBTOPUTH MaTepiai JEKIii, MOSCHUTH MPUHINI MO0y J0BH
MaTyITyMJIT9UX TiACHITIOBAYiB.

Tema 3.2 JlerexTopH i 00mMexxyBaui ammutityan tpakty T4

14

AMILTITYIHI AeTeKTOPH Ta 00MeKyBavi aMILTiTy 11

[TpuHIMIIM aMILTITYJHOTO A€TEKTYBaHH:;, OCHOBHI CXEMH aMILUIITYy THUX JETEKTOPIB, iX 3acTocyBaHHs. JIiHiiiHI Ta
KBaZpaTU4HI IETEKTOPH, TX MPHUHIMI Jil, BHOIp aKTUBHHUX €JIEMEHTIB Ta PO3PaxyHOK y3roKyBaJIbHHX KiJl.
OOMerKyBadi aMILTITY/IH, X 3aCTOCYBaHHS Ta peasti3allis.

3aBJaHHs HA CAaMOCTiIHHY pOOOTY: MOBTOPUTH MaTepiai JEKLil, MOSCHUTH NPUHLIUI Jii J10AHUX IETEKTOPIB

Ta 0OMe)XyBayiB, IIPUBECTH MPHUKIIA/IN TX 3aCTOCYBAHHS

15

lerexTopu UM curnaJy i ¢pa3osi gerekropu

3araibHi BiZIOMOCTI PO METOAN YACTOTHOTO i ()a30BOTO JIETEKTYBaHHS, OCHOBHI CXEMH JICTEKTOPIB 3a3HAUYCHUX
TUTIIB, 0COOIMBOCTI BUKOPUCTAHHS, IEPEBATH Ta HEJONIKA HAHOIIBII MMOMHUPEHNX CXEMOTEXHIYHHX PIllICHb.
3aBHaHHS HA CAMOCTiIHHY POOOTY: MOBTOPUTH Matepiai JeKLil, MOSCHATH IPUHLMII il YaCTOTHUX Ta

(a30BHX, MPUBECTH NPUKIAIH 1X 3aCTOCYBAHHSL.

PO3/1J14 ABTOMATHUYHI PEI'YJIIOBAHHSI IPUMMAJIBHUX ITPUCTPOIB HBY

Tema 4.1 ABTOMaTH4He peryoBaHHs nigcuiaeHnss HBU npuiimauis

16

IIpoexTryBanus cucremu APII npuiimaiabaux npucrpois HBY

3aranbHi Bitomocti mpo APII panionpuiiManbHUX MPUCTPOIB, pyYHE Ta aBTOMATHUHE PETYIIIOBAHHS
[TiICHJICHHS, PO3PaXyHOK CTaIliOHAPHOTO 1 TUHAMIYHOTO pekuMiB cuctemu APII, Buau cuctem APII BuGip 1
PO3paxyHOK eleMeHTiB Kojia APTI.

3aBaHHs HA CaMOCTiHHY pOOOTY: MOBTOPUTH MaTepiai JeKIil, MOSCHUTH npuHuun podoru APII.

Tema 4.2 CucTeMu aBTOMATHYHOTO MiICTPOIOBAHHSA YaCTOTH

17

[IpoexTyBaHHS cCCTEeM aBTOMAaTHYHOTO MificTpooBanHs yactotu HBY npmiimauis 3aranbHi BioMmocTi
npo cucremu AITY, po3paxyHok Oe3nepepBHHX YaCTOTHUX CHCTEM, OCOOIMBOCTI MpoeKTyBaHHs cucteM AITY
reTepoAMHa.

3aBIaHH Ha CaMOCTiIHHY pOOOTY: IIOBTOPUTH MaTepiai JeKii, MOSCHUTH MPUHIMIH Jii CHCTEMU
AQBTOMATHYHOTO ITiICTPOIOBAHHS YaCTOTH.

Tema 4.3 Oninka gyyriusocti npuiiMansaux HBY npucrpois

18

Ouninka BINIMBY €1eKTPOMATHITHHX 3aBa/l Ta IIYMY Ha YyTJIHBICTh NpuiiMaya

3aranbpHa XapakTEepHUCTHKa 3aBaj| Ta iXHA Kinacudikamis. EnexrpomarHitTHi mymu ta criocobu ix onwucy. lymn
AKTMBHUX 1 MACHBHUX PaJioesIeMEHTIB puiiMansHoro Tpakty. KoedimieHt mymy pagiorpakry. OniHka 4y TJIMBOCTI
rnpuiiMaya

3aBIaHHS HA CAMOCTIHHY poOOTY: MOBTOPUTH MaTepiall JICKIIil.




IIpakTn4Hi 3aHATTA

OCHOBHOI METOIO MpaKTUIHUX 3aHATH €:

MOTIMOJICHHS Ta 3aKPITUICHHS TCOPETUYHUX 3HAHD;

OCBOEHHS MPUHIIMITIB MPOSKTYBAHHS CUCTEM 3 PO3MOIICHUMH ITapaMeTpamu;

OBOJIOZIIHHS METOJaMHU PO3paxyHKy IapameTpiB 0a30BUX €IIEMEHTIB MiKPOXBUIBOBOTO TPAKTY
TEJIEKOMYHIKaIlIHHUX CUCTEM;

HaOyTTs HaBHIOK 0(hopMIIeHHS TpadidHOI Ta TEKCTOBOI JOKYMEHTAIII, 0 CYHPOBOKYE
BHPOOHU MiKPOXBIIIFOBOTO Jiamma3oHy.

Ne 3/m

Ha3zpa TemMu 3aHATTS Ta Nepesik OCHOBHUX MUTAHb
(nmepeJiik TMAAKTHYHOrO 3a0e3MeYeHHs], IOCHJIAHHS Ha JiTepaTypy Ta 3aBJaHHA HA
CPO)

Ouinka napamMeTpiB NpHiiMaJbHUX NPUCTPOIB
3aBIaHHs HA CAaMOCTiHHY POOOTY: MOBTOPUTH MaTepiai MPAaKTHYHOTO 3aHSTTS, ONAHyBaTH METOAUKY OLIHKH
OCHOBHHX MapaMeTpiB puiiMaisHoro npuctporo HBY nianazony.

Po3paxynok S-napamerpiB npuctpois HBU Tpakty
3aBIaHHS Ha CaMOCTIHHY poOOTY: MOBTOPUTH MaTepiai NPaKTHIHOTO 3aHATTS, HABYUTHUCSA PO3PAXOBYBaTH OCHOBHI
S-mapaMeTpu npuCTpoiB pagiodactoTHOro Tpakty HBY mpuiimaua.

Merta i 3aBJaHHSI eCKi3HOI0 POEKTY NpUiiMaibHOro npuctporo HBU
3aBaHHS Ha CAMOCTiHHY POOOTY: MOBTOPUTH MaTepiai NPaKTUYHOrO 3aHATTS; PO3POOHUTH TEXHIUHE 3aBJaHHS Ha
MHITHAH TpakT mpu #MansHOTO IpucTporo HBY.

Po3paxyHok ¢ijabTpa npecejiekTopa
3aBIaHHs Ha CAaMOCTiHHY POOOTY: MOBTOPUTH MaTepial NPaKTHYHOTO 3aHATTS; pO3paxyBaTu
BXiJHE KOJIa 3a BUXIIHUMHU JaHUMH 3aBaaHHsg Ha KP.

Buznauyennst napamerpis HBU mincuinoBaua
3aBIaHHS Ha CaMOCTiHHY poOOTY: IIOBTOPHUTH MaTepial MPAKTHIHOTO 3aHATTS, IPOBECTH OLIHOYHI PO3paXyHKH
ocHOBHHX xapakrepuctuk MIIIT BixmosinHo 1o 3aBganHs Ha KP.

Busnauyennsi xapaktepuctuk HBY neperBoproBaya yacToru
3aBIaHHs HA CaMOCTIHHY pOOOTY: MOBTOPUTH MaTepiai NPaKTHIHOTO 3aHATTS; TOBTOPUTH MaTepial IPaKTUIHOTO
3aHATTS, IPOBECTH OIIHOYHI PO3PaxyHKH OCHOBHHUX XapaKTEPHCTHK IEPETBOPIOBaYa YaCTOTH

Metoauka po3paxynky ®3C Ha LC-enemeHTax
3aBaHHs HA CAMOCTIHHY POOOTY: MOBTOPUTH MaTepiall NPAaKTHYHOTO 3aHATTS T OCHOBHI TEOPETHYHI
[OJIO’KEHHS1, HABUUTHCS PO3PaXOBYBaTH OCHOBHI IapameTpy (ijbTpa 30cepekeHpol ceneKllii.

MeToauKa po3paxyHKy HiICH/II0BaYa NpoMizkHoi yactotu 3 ®3C
3aBIaHHs HA CAMOCTIHHY POOOTY: MOBTOPUTH MaTepiai MPAKTHYHOTO 3aHSTTS, BUBUUTH ITOPSIOK PO3PAXYHKY
migcrtroBaya [14 3 ¢GinbTpoM i3 30cepeKeHOT CeNeKIi.

BusHayeHHs po3noainy miAcHIeHHs Ta KoedinieHTa mymy Mixk 6;10kamMu pagionpuiiMmaya
3aBIaHHS Ha CaMOCTiiHy poOOTY: MOBTOPUTH MaTepial MPAKTHIHOTO 3aHATTS, HABYUTHUCS OI[IHFOBATH PO3MOLT
Koe(illieHTa MiICKIICHHS Ta KoeilieHTy IyMy B JIIHIHHOMY TpakTi npaiiMansHoro npuctpoto HBY nianazony.

JlaGopaTopHi 3aHATTA

OcHOBHA MeTa J'Ia60paTOpHI/IX 3aHATh:

nepeBipka Ha0yTHX TEOPETUYHHUX 3HAHb Ha MPAKTHULI;

HaOyTTs1 HABUYOK POOOTH 3 BUMIPIOBAILHUMHU NPUIIaAaMH Ta 00JaIHAHHAM;

OBOJIOZIIHHS METOJaM1 BUMIPIOBaHHS ITapaMeTpiB Ta eKCIIEPUMEHTAIbHE BU3HAYEHHSI OCHOBHHUX
XapaKTEePUCTUK MIKPOXBUIIBOBUX MIPHCTPOIB;

HAOyTTs HABHYOK OIIHKU EKCIIEPHUMEHTAIBHUX JaHUX Ta OOPMIICHHS BHCHOBKIB.

KinbkicTs ays.
TOAUH

Ha3zea na6opatopHoi po6oTu




BusHadyeHHs XapaKTepUCTHK NPHIIMATBHOTO MIPHCTPOIO 3 NOABiliHUM NepeTBOPEHHAM
4acTOTH

3aBIaHHs HA CaMOCTIHHY POOOTY: MIATOTYBATHCS [0 JIAOOPaTOpHOT pOOOTH, BUKOPUCTABILN
Marepial MeTOJUYHUX PEKOMEHIAIIH Ta JIEKIiH 2 1 3; BUKOHATH €KCIIEPUMEHTAIIbHY YaCTUHY
po60TH; 0(OPMUTH 3BIT Ta MiATOTYBATH BiMOBI/I HA KOHTPOJIbHI 3aTUTAHHS.

ocaigxeHHs HeperyaspHocTeii Bxinnoro HBU tpakry

pagionpuiiMajJbHOT0 NPUCTPOIO

3aBmaHHA HA CaMOCTiHHY poOOTY: MATOTYBaTHCA A0 TAOOpaTOPHOI poOOTH, BHKOPHCTABIIN
MaTepiall MeTOINYHIAX PEKOMEH/IAIIH Ta JIEKIi] 5; eKCIIepIMEHTAIbHY YacTHHY poOOTH;
odopMHUTH 3BIT Ta MIArOTYBATH BiIIOBI/li HA KOHTPOJIBHI 3alIUTaHHS.

Busnadyenns napamerpis ¢pepurosux npucrtpois HBU tpakty

3aBIaHHs HA CAaMOCTIHHY POOOTY: MIATOTYBATHCS [0 JIAOOPaTOPHOT pOOOTH, BUKOPUCTABIIN
Marepial MeTOJUYHUX PEKOMEHIAIN Ta JIeKIi] §; BUKOHATH €KCHEPHUMEHTAIBHY YaCTUHY
po60TH; 0(OPMUTH 3BIT Ta MiATOTYBATH BiMOBI/I HA KOHTPOJIbHI 3aTUTAHHS.

JloctiTKeHHSI XapaKTEPUCTHK pin aTeHI0aTOpa

3aBIaHHs HA CAaMOCTIHHY POOOTY: MIATOTYBATHCS [0 JIAOOPATOPHOT pOOOTH, BUKOPUCTABILIN
Marepial MeTOJUYHUX PEeKOMEHIAIK Ta Jiekiii 11; BUKOHATH eKCIIEPUMEHTAIIbHY YaCTUHY
po60oTH; 0(OPMUTH 3BIT Ta MiATOTYBATH BIiIMOBI/II HA KOHTPOJIbHI 3aTUTAHHS.

locaizkeHHsI XapaKTePUCTHK CUHXPOHHOTI'O IeTeKTopa

3aBaHHS Ha CaMOCTIHHY pOoOOTY: MiAroTYBaTUCS 0 1AOOPATOPHOT POOOTH, BUKOPHCTABILH
MaTepiaj] MeTOANYHHUX PEKOMEHIAMiH Ta JIeKii 16; BAKOHATH eKCIIepUMEHTaNIbHY YAaCTHHY
po0O0TH; 0(OPMUTH 3BIT Ta MiATOTYBATH BiIIMOBi/II HA KOHTPOJIBbHI 3aITUTAHHS.

AHaJIi3 XapaKTePUCTUK CeJIEKTHBHOT0 MPUiiMaJILHOTO NPUCTPOIO 3aB/IaHHS Ha CAMOCTIHHY
pOOOTY: MIATOTYBATUCS 10 Ja00PATOPHOT pOOOTH, BUKOPUCTABIIN MaTepial METOAMIHHUX
pekoMeHpalliit Ta jgekuiii 20 BUKOHATH eKCIIePUMEHTAIbHY YaCTHHY poOOTH; 0(OPMHUTH 3BIT Ta
MIArOTYBATH BiJIOBI/II HA KOHTPOJIbHI 3aIIUTAHHSI.

[oS)

6. CamocrTiiiHa po0oTa cTyeHTa

CTy/IeHTH BUKOHYIOTh 3aBJAHHS JUISl CAMOCTIHHOT poOOTH, SIKi 3a3HAa4yeHi y M. 5, a TAKOK B METOAWYHHX
PEKOMEHJALISIX JI0 MPAKTUYHHUX Ta JIAOOPAaTOPHHX 3aHATH BiAIOBIIHO 10 KaJleHIapHOTO rpadiky HaBYaIbHOTO
npowuecy.

OpieHTOBHUH 00CAT caMOCTiITHOT poOOTH CTYICHTIB HaBEJACHUH Y TaOIuIli po3aity 3 cumadyca.

[MoxiTuka Ta KOHTPOJIb
7. llonniTMka HABYAJBLHOL AUCUMILIIHU (OCBITHHOIr0 KOoMNOoHeHTa) [IpaBuiia

Bi/IBilyBaHHS 3aHATH

JlabopaTopHi 3aHATTS € 000B’I3KOBIMH J0 Bi/IBiTyBaHHS Ta BUKOHAHHS 3aBAaHHS. Y pa3i iX MPOIycKy, Mae OyTH
BiMparroBaHHs abo i 4ac KOHCYJbTallil, a00 3 IHIIUMU TPYTIaMH 32 MTOTIEPEAHBOI0 TOMOBIIEHICTIO 3

BUKJIa1a4ueM.

V pasi mporrycky JieKiiii 00 PaKTUYHOTO 3aHATTS, CTYJCHT Ma€ BUKOHATH NepeadayeHi 3aB1aHHs Ta IPOUTH criBOeciay 3
BUKJIa1a4eM 3a MaTepianaMy NpoIynieHoro 3auaTTsa. CriBOecizia MPOBOIUTHCS MijJl Yac KOHCYJIbTALH 32 PO3KIIa0M.
Marepianu jekuii Ta IpaKTHYHUX 3aHATH 13 3aBJaHHSIMHU po3MilieHi Ha pecypci Google classroom, focTyn 10 sIKOTo
CTYZACHTH OTPHMAIOTh Ha MOYATKy CEMECTpa.

Jlomyck 10 1a60paTOPHUX 3aHATH Ta 3AXHCT 3BiTy PO BUKOHAHY PO6OTY

[Tepen mabopaTopHOIO pOOOTOIO CTYACHTH MPOXOATH CIIBOECIMY 3 BUKJIaIaueM, 33 Pe3yJIbTaTaMH SKO1 MPUIAMAEThCS
PIIIEHHS TTPO JAOMYCK 10 11 BHKOHAHHS.

3axuCT 3BiTY PO NPOBEAEHY JIAOOPATOPHY POOOTY NMPOXOIUTH HA HACTYITHOMY 32 PO3KJIA/IOM JIAOOPAaTOPHOMY 3aHSTTI.
OriHkKa, SIKy CTyJICHT OTPUMAE 32 Ta0OpaTOPHE 3aHATTS CKIAJIAETHCs 3 OaNiB, OJICPKAHUX MiJ] Yac AOIMYCKY Ja 3aXUCTY.
KinmbkicTh OaJiB BKa3aHa B pEHTHHIOBIlN CHCTEMI OI[iHIOBaHHS (I1.8).

3aoxouyBaabHi Ta wTpadHi 6aau i mogiTuka moa0 akaaeMiuyHoi 1006povyecHocTi HailGimbn akTHBHI CTYICHTH,
30KpeMa Ti, 10 BUKOHYIOTH 3pa3KOBO, 3aBJIaHHS 3a MaTepiajJaMH 3aHsITh, MOXKYTh OTpuMatTH Bifg 1 g0 10 6amiB 10



CEeMECTPOBOr0 PEUTHHTY.
TpadHi Oanu 3acTOCOBYIOTHCS, SIKIIO CTYACHT BUJIAE PE3yJIbTATH y>K0i poOOTH 3a BilacHi. Y
LbOMY pa3i BIH Ma€ BUKOHATH 3aBJIaHHS IIOBTOPHO.

HoaiTuka nenJaiiniB i nepeckiageHn
TepMinu ckilaaHHs iICIUTY Ta HOTO TMEPECKIIAZICHh BU3HAYAETHCS PO3KIIAIOM, 3aTBEPKEHUM JCKaHOM (DaKyJIbTeTy.

8. Buau KOHTPO.II0 Ta pEHTHHIOBA CHCTeMA OLIHIOBAHHSA pe3yabTaTiB HapyanHsa (PCO)
PeliTuHr ctyneHTa ckinagaethes 3 6anis (3a 100-0anbpHOO MIKANOI0), SIKI BIH OTPUMYE 3a:

1. MOTOYHMIA KOHTPOJIb 3aCBOEHHS JIEKLIHOTO MaTepiaiy (y cepeIHpoMy 7 BiNMOBIACH KOXKHOTO CTYCHTA);
2. BIATIOBI/I Ha MPaKTUYHHX 3aHATTAX (Y cepeHbOMY 7 BiANOBiAEH KOXKHOTO CTYICHTA);

3. BUKOHAHHS Ta 3aXUCT T1abOpaTOPHUX POOiT;

4. MonynpHY KOHTpONsHY podoty (MKP);

5. BIAIIOBIAL HA €K3aMEHI.

Kinpkicth 6aiiB Ta KpUTEPii OLIHIOBAHHS BU3HAYAIOTHCS TAKHUM YHHOM.

Cucrema peiiTHHroBux (BaroBux) 6aJjiiB Ta KpuTepii OLiHIOBAHHS
1. KOHTpOJIb OCBOEHHS MaTepiaay JICKIii
Barosuii 6an — 2. MakcuMasbHa KiJIbKICTh 0alliB TOPIBHIOE:

2 6amiB x 5 = 10 Gais.

2. Po0oTa Ha IPAKTUYHUX 3aHATTAX

Barosuii 6an — 2. MakcuMasbHa KiJIbKICTh 0aJliB Ha BCIX 3aHATTSIX JOPIBHIOE:
2 Oanmu X 6 = 12 OaiiB..

Kpwurepii ominroBaHHs:

— IIOBHA BiAIIOBiIb 2 Oanu;

— 3a/I0B1JIbHA BiAnoBiAs 1 Oa;

— He3aoBUIbHA BignoBias 0 Oais.
3. JlaGoparopHi po6oTH

Barosuii 6am — 5.

MaxkcuManbHa KiTbKICTh 0alliB 3a Bci 1aboparopHi podotu ckiamae 30 Gais.

5 GaniB x 6 = 30 OaiB.

Mo xoxHil 13 1ab0paTOPHUX POOIT OLIHIOIOTHC :

a) MATOTOBJICHICTH JI0 POOOTH:

— BUTbHE BOJIOAIHHS TCOPETUYHUM MaTepiaioM,

— HasBHICTb MirOTOBJICHOTO NIPOTOKOIY;

(Y pa3i HemiArOTOBJICHOCTI CTYACHT 10 POOOTH HE JOMYCKAETHCS 1 BUKOHYE T 32 TOMOBJICHICTIO 3 BUKJIa1a4ueM B 1HIITHI
4ac);

0) BUKOHaHHS J1abopaTopHOi poOOTH Ta 0POPMIIEHHS 3BITY BiJIIOBIIHO /IO BUMOT;
B) 3axHUCT pOOOTH.

4. MonynbHa koHTpoJbHA poboTta (MKP)

Barosuit 6an — 8. Kpurepii

OILIIHIOBAHHS:

— TIOBHI BI/IMOBi/Ii HA BC1 KOHTPOJIbHI 3aMUTaHHA 8 OaliB,;

— IpaBUIIBHI BiAMOBi/II HA OUTBIIICTE KOHTPOJIBHUX 3allUTaHb 4 ... 7 Oaiis;

— HETIpaBWJIbHI BiJIIOBI/i HAa OUTBINICTh KOHTPOJIBHUX 3anuTanb_ 0 ... 3 Oais.

5. Ilrpadwui 6anu 3a:

— HEJIOITyCK 710 TabopaTopHOi poboTH (HEe3aJ0BITFHIM BXiIHUI KOHTpOIs) -1 Oai;

— BIICYTHICTH Ha JJaODOpaTOPHOMY 3aHATTI Oe3 moBa)kHOI MpH4wHU -1 6a;
— HecBoevacHe (Mi3HilIe HiXK Ha THXeHb) BUKoHaHHA MKP -2 6amu. Cyma
mrpadHuX 6aiiB He Mae nepeBuiryBatd RS = 10 Ganis.

YMOBU MO3UTHBHOI MPOMIKHOT aTecTartii

— JI71st OTpUMAaHHS «3apaxOBaHOY 3 MEPINOI MPOMIKHOT aTecTallii (8§ THKICHB) CTyICHT MOBHHEH HAOPaTH HE MEHIIIE HiX
8 OaiB («imeanbHUI» cTyeHT — 15 Ganm);

— Jlnst OTpUMaHHSI «3apaxoBaHOy 3 IPyroi MpoMixkHOi aTectarii (14 TYKIeHb) CTYyISHT IOBHHEH HAOpaTH HE MEHIIIE HiXK
30 6amu («igeampHU» cTyneHT — 60 6auiB).



Po3paxynok mkamnn (R) peliTunry 3a cemectp

Po3wmip mxamu R popmyeTses six cyma BaroBux 0aiiB KOHTpOIbHUX 3ax0fiB (Rc) mpotarom cemectpy Ta BaroBoro 6aiy 3
ex3ameHy (Re): R= Rc + Re.

Po3mip cTapToBOI HIKANH .................. Rc = 60 Gamnis. Po3mip

eK3aMeHaIlHOoI MKalH............ Re =40 6anis. Po3mip mxammn

PEUTHHTY.....covvveneeneenen. R =100 6amnis.

Po3mip cTapTOBOT KA BU3HAYAETHCS CYMOKO MAKCUMAaIbHO MOXITUBUX 0ajliB KOHTPOJIBHUX 3aX0/iB (mo3uiii 1-5), mo
3IIACHIOIOTBCS IPOTATOM cemecTpy: Rc = 10 + 12 + 30 + 8 = 60 OamiB. YMOBH OITyCKY 0 €K3aMeHa: IOTPiOHO MaTh
pe#TuHT He MeHII Hixk 30 OaiB i 3apaxyBaHHs yCiX JIAOOPATOPHUX POOIT.

Orminka 3a ek3aMeH

3a KO)KHE MUTaHHS CTYJCHT MOXKE OTPUMATH OaTH BiAIIOBITHO 10 CHCTEMH OIiHIOBAHHS:

— «BIAMIHHOY», TOBHA BiAmoBias (90% notpibHOi iHpopMarii) 9-10 Ganis;

— «1mo0pey, ToCTaTHRO TOBHA BiNMOBiNE (75% moTpiOHOI iHpOpMaii) 7-8 Oaiis;
— «33/JI0BUIBHOY», HEMOBHA BiNOBiAb (60% moTpiOHOT iHpOopMaIlii) 5-6 OGauis;

— «J10CTaTHBHOY, HEMOBHA BiANOBIb (50% noTpiOHOT iH(OopMarii) 3-4 Oainy;

— «HE3aI0BLUIEHOY, He3aA0B1TbHA BIAMOBIA (< 50% moTpiOHOI iHpopmaii) 0-2 Oam.

Tabnuys 6ionosionocmi pelimunzoeux 6anie oyiHKam 3a YHieepCUmMemcbKor uwKaion

KinbkicTs 0aaiB Oninka
100-95 Bigminno
94-85 Hyxe nodpe
84-75 Hobpe
74-65 3a10BLIEHO
64-60 JloctatHbO
Meste 60 Hesanosinero He
BUKOHAHI YMOBH JIOMYCKY He pomymeno

9. lonaTkoBa iHpopmanisi 3 ITMCUUIIIHA (OCBITHHOTO KOMIIOHEHTA)

Onuc mamepianbho-mexuniunozo ma ingpopmayiiinozo 3abesnevennn Oucyuniinu

[TpakTH4Hi 3aHSTTS, B SIKMX Mepea0adeHo 3aCTOCYBaHHS MIPOTPaMHOTo 3a0e3MeueHHs, MPOBOAATHCS B KOMI'FOTEPHHX Kilacax
(402-17,404-17) Ha 18 pobounx MICIb 3 IHCTAILOBAHUMH

nporpamamu. Komm'rorepu 3 BUMOTaMu He HIK4e: 32-po3psaaauil (x86) abo 64-po3psaanuii (x64) mporecop i3 TaKTOBOIO
gacrororo |1 [T a6o meummmii*; 1 rirabaiir ([6) RAM (s 32-po3psanoi Bepcii) ado 2 I'b (amsa 64-po3psiaHoi Bepcii);
16 I'b (s 32-po3psanoi Bepceii) ado 20 I'b (st 64-po3psiaHoi Bepcii) BUTBHOTO MICIS Ha )KOPCTKOMY ANCKY; rpadiuHui
npucTpii i3 migrpumkoro DirectX 9 i npaiisepom WDDM 1.0 abo HoBimmm. IIporpamue 3a0e3nedeHHs:

— Smith V4.1 (ymoBHo 6e3marHe 113, HasBHICTH nemo-Bepcii): https://www.{ritz.dellsperger.net/smith.html;

— Cadence AWR Design Environment (sinien3sist PT®, KIII im. Iropst CikopcbKoro).

J1y1s1 BUKOHaHHSI 3aB1aHb [IPAKTHYHHUX 3aHATH PO3p00JIEHO METOANYHI peKOMeH allii, ki po3MimieHi B Google classroom.

JlabopaTopHi 3aHATTS NPOBOIATHCS Y HaBUalIbHil Jadopatopii (301-17) 3 MakeTamMu JuIsi BAKOHAHHS POOIT, 3a3HaUCHHX y II. 5.
Meroauyni pekoMeHamii 1o pobit po3minieHi B Google classroom.

Po6ouy mporpaMy HaBYaIbHOI AUCIHILIIHY (cHnadyc):

Cxaageno Ileperynos C. M.;
YxBajeno kadenapoto [TPE (mpotokon Ne 06/2025 Bin 25.06.2025)
Horomxeno meToamuHO KoMmiciero pakynbrety/HHI (mpotoxom Ne 06/2025 Bin 26.06.2025)


http://www.fritz.dellsperger.net/smith.html%3B
http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?v=516ca506-077f-4487-a01e-3434748ff7c7

