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1. IosicHIOBAJIbHA 3aMHUCKA

[Iporpamy kBajiikamiiHOTO €K3aMeHy pO3pOO0JICHO Ha OCHOBI HaBYAJIHHOTO
wiany Ne HM-2- G5-1/25 miaroroBku 3700yBadiB BUIIOi OCBITH OCBITHBOTO CTYTCHS
marictpa 31  cmemianbHocTi G5 «EnektpoHika,  €IEKTpOHHI  KOMYHIKaliii,
npuiIao0yAyBaHHA Ta PagiOTEXHIKa» OCBITHBO-TpodeciiiHoi mporpamu «EnektponHi
CUCTEMM».

Merta ek3aMeHy — BCTAaHOBJICHHSI BIATIOBIAHOCTI pe3yIbTaTiB HABYaHHS 37100yBadiB
BUIIO1 OCBITH BUMOTaM OCBITHBOI TIPOTPaMHU.

Bumoru 10 miaroroBku 3100yBaua BHIIOL OCBITH:

PeanizoByBaTH MpOEKTH MoOJEpHI3alii BUPOOHHUIITBA 1 TEXHOJOTIH Yy cdepi
CJICKTPOHIKM,  BIPOBA/PKEHHS  HOBITHIX  1HGOpMAaLIWHUX, KOMYHIKAIllHHUX  Ta
MynbTUMeIHNX TexHouorii ([TPHT).

MogentoBatd Ta €KCHEPUMEHTAIBLHO JOCIIIKYBaTH OO0’€KTH Ta TPOIECH B
€JICKTPOHIII Ta TEXHOJIOT1i eneKTpoHHO1 npomuciioBocti ([TPH2.)

CriBnpalftoBati 13 3aMOBHUKOM TpH (OPMYJIIOBaHHI TEXHIYHOTO 3aBJAaHHS Ta
OOrOBOpPEHHI TEXHIYHMX pIIIeHb 1 pPe3yJbTaTiB BHUKOHAHHA MPOEKTIB, BECTU
apryMeHTOBaHy npodeciiiHy Ta HaykoBy auckycito (ITPH3).

Po3pobiniat ManoBiAX0HI, eHepro3oepiraroyl Ta €KOJOTIYHO YUCTI TEXHOJIOTIT 3
ypaxyBaHHSIM BUMOT O€3MEKU KUTTEAISUIBHOCTI JIIOJICH, PaIliOHAIbBHOIO BUKOPUCTAHHS
CUPOBUMHHUX, EHEPreTUYHUX Ta IHIMX BUIIB pecypcis (IIPH4).

3a0e3neuyBaT  €HEPreTMYHY Ta E€KOHOMIYHY  €(EeKTHUBHICTh  pPO3POOOK,
BUPOOHUIITBA Ta eKCIUTyaTallii exekTpoHHoi TexHiku (ITPHS).

3a0e3neuyBat MNpOQECiiHUl PO3BUTOK UICHIB KOJIEKTHBY 3 YypaxyBaHHSAM
CBITOBOTO PIBHS HayKOBUX Ta IH)KEHEPHUX JOCATHEHb B Cpepl pO3pOOKHU Ta eKCILTyaTalli
€JICKTPOHHHUX KOMIIOHEHTIB, IPUCTPOiB 1 cuctem (ITPH6).

3nivicHioBaTH 1H(OPMAIIMHUI Ta HAyKOBUHN MOIUIYK 3 BUKOPUCTAHHSIM HAYyKOBOI,
TEXHIYHOT Ta JIOBIAKOBOI JIiTepaTypu, 0a3 JaHUX 1 3HAHB, HIIUX JKEpen iHdopmarlii,
KPUTUYHO OCMHUCIIOBATH Ta IHTEPIPETYBAaTH HAasBHI 3HAaHHA Ta JdaHi, (HOpMyBaTu
HaANPSIMH TOCIIHKEHb 1 PO3pO00K 3 ypaxyBaHHIM BITUU3HSIHOTO M 3aKOPJAOHHOTO JTOCBIAY
(ITPH7).

3niACHIOBaTH Ta KOOPJAWHYBaTH  pO3pOOKy, TMiA0ip, BHUKOPUCTAHHS Ta
MOJICpHI3aIlil0 HEOoOX1THOTO O00JIaJHAHHSA, IHCTPYMEHTIB 1 METOIB MpU OpraHizamii
BUPOOHMYOTO TIPOIECY 3 ypaxyBaHHSAM TEXHIYHHUX Ta TEXHOJOTIYHHUX MOXKIUBOCTEH,
Cy4aCHMX HayKOEMHHUX METO/IB, 3aC001B Ta TexHI4HuX pimeHb ([TPHS).

KoopaunyBatu poOOTy KOJEKTHBIB BUKOHABIIIB B raily3l HayKOBHX JIOCIIIKEHb,
MPOEKTYBaHHS, PO3pOOKH, aHaii3y, pO3PAXyHKY, MOJCIIOBAHHs, BHPOOHHUIITBA Ta
TECTYBaHHS €JIEKTPOHHUX KOMIIOHEHTIB, MPHUCTPOIB 1 CUCTEM 3 ypaxyBaHHSM BHUMOT
JOTPUMAHHS TPOMAMSHCHKMX Ta MOPAJIbHHMX I[IHHOCTEH, TpaB 1 CBOOOI JIFOAWHH,
BepxoBeHcTBa npasa (IIPH9).

OOupatn onTUManbHI METOAM JOCTIIKEHb, MOIU(IKYBaTH, aJanTyBaTh Ta
po3po0bsitu HoBi MeTou (ITPH10).
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AHaJ3yBaTH TEXHIKO-€KOHOMIYHI TIOKa3HUKH, HAIHHICTh, €PrOHOMIYHICTH,
MaTEHTHY YUCTOTY, OTPEeOH PUHKY, IHBECTHUINIMHUN KJIiMaT Ta BIAMOBIIHICTh TPOCKTHUX
pillieHb, HayKOBUX Ta JOCIIIHO-KOHCTPYKTOPCHKUX PO3pOOOK BU3HAYEHUM IUIAM Ta
HOpMaM 3akoHo/aBcTBa Ykpainu (ITPHI11).

VY3aranbHIOBaTH Cy4yacHI HAYKOBI 3HAHHS B Traiy3i eIEKTPOHIKU Ta 3aCTOCOBYBATH
iX 17151 pO3B’sI3aHHS CKJIAAHUX HAYKOBO-TEXHIYHMX 33724, TOBEICHHS OTPUMAaHUX PIllIEHb
710 piBHS KOHKYPEHTOCIIPOMOKHUX PO3pOOOK, BTIJICHHS PE3yJIbTaTiB y Oi3HEC-TIPOEKTaxX
(TTPH12).

OpranizoByBaTu Ta K€pyBaTU TOCIITHUIIBKOIO, IHHOBAIIHOIO Ta 1HBECTUIIIMHOIO
JUSUTBHICTIO, O13HEC-TIPOCKTAMH Ta BUPOOHUYUMU MIPOIIECAMU 3 YPaxXyBaHHSIM TEXHIYHUX,
TEXHOJIOTTYHUX Ta eKoHOMIuHUX (akTopiB (ITPH13).

BMmiHHS 3aCTOCOBYBAaTH 3HaHHS METOJIB 0OpOOKH Ta BimoOpakeHHs 1H(opmailii B
Cy4acCHHX €JEKTPOHHHUX CHUCTEeMax Ta JEMOHCTPYBATH YMIHHS MPOEKTYBaHHS,
PO3paxyHKy Ta MpOrpaMyBaHHS MIKPOIPOLIECOPHUX EJIEKTPOHHUX 3ac00IB Ta CHUCTEM
(TTPH14).

BMiHHS JeMOHCTpPYBAaTH 1 BHUKOPUCTOBYBAaTHM 3HAHHS METOJIB Ta TEXHOJIOTIH
pO3po0OKH, TECTYyBaHHA  Ta  3aCTOCYBaHHS 1H(pOpMaLITHO—BUMIPIOBAIbHHUX,
MIKPOIIPOILIECOPHUX ETEKTPOHHUX CHUCTEM, CHCTEM TMEpPETBOPEHHS Ta Mepenadi JaHux
(ITPH15).

BukopucroByBaTH METOOM Ta MPHHLIMIHN TOOYIOBH EJIEKTPOHHUX TMPHUCTPOIB
TEJIEKOMYHIKALIIMHUX CHCTEM 1 MEPEX, MPUHIIMIIB OpraHizauii oOMiHy iH(opMalli€o Ta
KepyBaHHS Ha TelekoMyHikamiiaux mepexax (ITPH16).

Bwminas QopmyrioBatd HOBH3HY Ta aKTyalbHICTh HAyKOBO-JOCHIAHOI pOOOTH,
BECTH HAYKOBY JMCKYCIIO 1 BUKJIQJIaTH PE3YyJIbTaTU JOCIIHKEHb 3a 3a/1aHOI0 TEMATHKOIO B
cdepi po3poOKu Ta PyHKIIIOHYBAHHS €IEKTPOHHUX MPpUCTpoiB Ta cucteM (ITPH17).

[IpakTuHe BOJIOAIHHS JEP)KABHOIO Ta 1HO3EMHOIO MOBAaMHM B 00CS31 TEMaTHKH,
3yMoBJIeHO1 nipodeciitnumu notpedamu (ITPH18).

BMmiHHS ekcrutyaTyBaTu €JeKTPOHHI 3ac00M 3B'sI3Ky, HaBirailli, ClloOCTEpEKEHHS Ta
ynpaBiiHHA NoBITpaHUM pyxom (ITPH19).

BMiHHA BUKOHYBaTH KOMITIOTEPU30BAaHE MPOSKTYBAaHHA KOMIPOK BEIHMKHUX
IHTErpaJIbHUX CXEM 1 eJIEKTPOHHUX MIKpOXBUIbOBUX cxeM (ITPH20).

BMminHS po3poOsiTH, BUKOPUCTOBYBAaTH Ta OOCIYrOoBYBaTHM MIKPOKOHTPOJIEPHI
CUCTEMH 1 MOJENIOBATH (PYHKIIIOHYBAaHHS €JIEKTPOHHUX 3aCO0IB B YMOBaX BUKOPUCTAHHS
(TTPH21).

Kpamiikamiiinuii  eKk3aMEeH  IPOBOJMTHCS  MICHS  IOBHOTO  3aKIHYCHHS
3M00yBauaMu TEOPETUYHOTO KypCy HaBYaHHS 1 TPAKTUYHOI MIATOTOBKU TEpe
MOYaTKOM BHUKOHAHHS KBamidikariitHoi poboTu.
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Ksamidikamiitnuii ek3aMeH IpPOBOIUTHCS 3 TUCIUILTIH:

- «Metogomoris NpUKIATHUX JOCTIIKEHB Y chepl eNeKTPOHIKIY;
- «Kowmn‘rotepuzoBane npoektyBaHHs komipok HBICy;

- «ABiamiitHi paaioeNeKTPOHHI CUCTEMI.

CTpyKTypHO €K3aMEHaIlIiHUM Ol1eT KBami(iKalifHOrO €K3aMEHY CKIIAJA€ThCs 3
JIBOX YacTUH. Y MEpUIiil TEOPETUUHINA YaCTHHI (OPMYETHCS HE MEHIIE TPhOX 3aBAaHb. Y
JPYTii MPaKTUYHIN YaCTHUHI POPMYIOTHCSI HE MEHIIIE JIBOX 3aBJ/IaHb.

KBamniikariitnuit ek3aMeH IpoXouTh Y TUCbMOBIH (opmi YIIPOJOBX 3-X TOAMH.

2. IlepeJiik MporpaMHMX NUTAHb 3 AMCUUILIIH, AKi BAHOCATHCS
Ha eK3aMeH

2.1. TeopeTn4Ha YacTHHA

Jucuumutina «MeTogoJ/10riss NPUKJIAAHUX JOCTIIKEHb Y cdepi eJeKTPOHIKI
1. /[laiiTe BU3HAUYEHHS HAYKH Ta ONUIIITH 11 (PyHKIII].
CdopMmynroiiTe OCHOBHI 0COOJIMBOCTI PO3BUTKY CYy4aCHOI HAYKH.
OnuuIiTe B3a€EMOBITHOCUHU HAyKU 1 BUPOOHMIITBA.
HaBemiTe Ta ONUIIITE METOIU JOCIIIKEHHS.
HageziTh Ta OnUIIITH OCHOBHI OCOOJIMBOCTI Ta CIIOCOOM HAYKOBOTO MOIIYKY.
Hagenith Ta onumniTh kiacugikaiito HayKOBO-A0CTITHUX POOIT.
JlaiiTe BU3BHaUCHHS HayKOBOT'O HAIPsIMY, MPOOJIEMHU, TUTAHHS.
Hagenith BUMOTH, 1110 TIpe1’ IBJIIOTHCS O HAYKOBO1 TEMHU.
JlaiiTe BU3BHaUCHHS MMEPBUHHUX JOKYMEHTIB il BUIaHHS.
10. [aiiTe BU3HAYCHHS] BTOPUHHUX JIOKYMEHTIB ¥ BUAHHS.
11. [aiiTe BU3HAUYCHHS YHIBEpCAIBHOI IECSITKOBOT Kiacudikariii.
12. OnuiiTh 3aCTOCYBaHHS KOMIT IOTEPHOI Mepexi Internet y momryky HayKoBOi
1H(popMarii.
13. Onuurite oprasizaiiito poooTH 3 HayKOBOIO JIITEPATYPOIO.
14. JlaiiTe BU3HaAUYE€HHS HAYKOBOTro pedepary.
15. JlaliTe BUBHAYECHHSI HAYKOBOT'O OTJISTY.
16. HaBeniTh Ta ONMMUINITH OCHOBHI 3a/1a4l TEOPETUYHUX JOCIIIPKEHb.
17. HaBeniTh Ta ONMHMIINTH CTaii TEOPESTUIHOTO AOCIIIIKCHHS.
18. HaBeniTh Ta ONHMIINTH METOAN TCOPETHUHHUX JOCITIKCHb.
19. Onumiite ocoOGnuBoCTI BHOOPY MaTEeMaTHYHOI MOJENl WMOBIPHICHUX
00’ €KTIB.
20. OnumniTh 3aCTOCYBaHHS [IJISi PO3B’SI3aHHS MATEMATHYHUX 337a4 METOIY
NIEPETBOPEHb.
21. OnuuniTh 3aCTOCYBaHHS KMOBIPHICHO-CTATUCTUYHUX METO/IIB JOCIIIKEHb.

WXL
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22. JlaiiTe BU3HAYEHHS KOPEIALIHHOTO aHaJI3Yy.

23. JlaiiTe BU3HAUEHHS CIEKTPAJIBLHOIO aHAJI3Y.

24. TlosicHITH CyTh aBTOMATHU3allli HAYKOBUX JOCIIIKEHb.

25. ChopmyimroiiTe 03HaYEHHS Ta CyTh €KCIIEPUMEHTATBHUX JOCIIKCHb.

26. HaBeniTh Ta onuiiTh Kiacu(iKailiio TUIIB €KCIIEPUMEHTIB.

27. JaiiTe BU3HAUEHHS, 1110 TaKe JJabopaTopis, Ta HaBEAITh il pI3HOBUIH.

28. HaBenith rpadiune 300paxKeHHS pe3yNbTaTIB eKCIIEPUMEHTIB
(GYHKIIIOHATTFHOIO 3AJIEKHICTIO BUY

y=/(x)

29. Hagenith rpadivne 300paKeHHS pe3yJbTaTiB EKCIIEPUMEHTIB
(GyHKIIIOHATBEHOIO 3aJICKHICTIO BUTY

b=f(xy 2)

30. HaBeniTh Ta ONUIIITH OCHOBHI MPUHIIUIIN O0OPMIICHHS PE3yJIbTaTiB HAyKOBO1
poboTH.

Jucoumiaina « Komn‘rorepuzoBane npoekryBanus komipok HBIC»

1. Komu KMOII-TexHonOriss po3BUBAETHCSA IIKAIOK BHU3, IUIOLIA KPEMHIIO
3MEHILYETHCS, aJle Yill 301IbIIy€E po3Mip. SIK B MOXeETe MOSICHUTH L€ POTUPIUYs?

2. CKUIbKU €JIEKTPOHIB 3HAXOJUTHCSA HA TPEThOMY €HEPreTUYHOMY PiBHI aTOMa
KpEeMHit0?

3. ki metaneBi matepianu BukopuctoBytoThes B KMOH iHTerpanbHux cxemax
J1s1 TTI0OYT0BH 3'€JHAHB?

4. Komu MOH-TpaH3ucTop BUKOPHUCTOBY€EThCA Tpu mnpoekTtyBanHi KMOH-
KOMIpKH, BIH MOXe OyTh BKIIOYeHHMM abo BukitoueHuM. Komu MOH-
TPAH3UCTOP € BKIIOYCHUM, SIKUM MPUOIU3HO € OMip KaHaTy?

5. YUomy N-kosone3b He Moxke OyTH IUlaBalOyuM B p-kaHanbHomy MOH-
TpaH3ucTopi?

6. Sk MOXHa 3MEHILUTH BIUIUB «TapSYUX €IEKTPOHIBY»?

7. Sxomy pexumy podotu MOH-TpaH3ucTOpa BIANOBIAE€ HIDKYE HaBEICHE
;00—5)’(%(1/; —2V, V,+V, )2

8. Slka miHimManbHa noBxkuMHa kKaHaiy MOH-TpaH3ucTopa mpu siKid 1€ MOXHa
BUKOPHCTOBYBATH MOJIEJIb TPAH3UCTOPA TPETHOTO PiBHSA?

9. Ilpunyctumo, 1o A onucy poOOTH TPaH3UCTOPa BUKOPUCTOBYETHCSI MOJIEINb
TPeThoro piBHs. Po3paxyiiTe 3aranbHy €éMHICTh TOHKY OKCHJTY SIKIIO IIIMPUHA 1 TOBXKUHA
kanary MOH-Tpan3uctopa A10piBHIOE, BIAMOBITHO, 2 MKM 1 1,2 MKM, TOBIIWHA OKCHU]TY
JIOPIBHIOE 25 HM, a JieJeKTPUYHA MPOHUKHICTh OKCHIY 3aTBOPY AopiBHIOE 3,45 X 10-11
/M.

10.ITosicautt 'y yomy mossirae e€(eKT KOPOTKOro KaHaly y MallopO3MIpHHX
MOH-TpaH3ucropax.

piBHSHHA [, =UO
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11. SIx Bu MOkeTe MOSICHUTH e(PEKT CTOK-1HAYKOBAHOTO 3HMKEHHsI Oap'epy?
12.Ha puc. 1 NMOH-tpan3ucTop nokaszaHo sk nepemukad. Hamamiolite rpadik
Vour sIK (DyHKIIIIO HaCy.

>

}draz'n Vout A
A

I_J' |
DD ,d ) V = 77
drain put~ source

- |

13.Ha puc. 2 PMOH-1pan3uctop nokaszaHo sk nepemukad. Hamanroiite rpadik
Vour K QYHKIIIIO Uacy.
Vaate

T L
Q
i Vdrain _f Vout 1
s i
Vdram ; o Vguz

C

T -

Puc. 2

~Y
~ Y

14.Ha puc. 3 KMOH-napa noka3ana sik nepemukad konu V;,=Vpp. Hamamroiite
rpadik V,, sk QyHKIIIIO yacy.
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Veare

i Verain | $ Vout A

— FDD
|74 oV

drain out
1 0

Puc. 3

" J
~ ¥

15.Ha puc. 4 KMOH-napa noka3ana sk nepemukad konu V;, = 0. Hamantolite
rpadik V,, K QyHKIIiIO yacy.

Enable =0
L
o) =

A F;'rrr _f Vout A
Dn
A | *-I} Vout
= I

=
}DD O

Enable =1

% |
WY

Puc. 4

16.1Tokazatu Bci HeoOXiaH1 i, mo0 3amiHUTH NMOH-TpaH3uCTOp 3 BEIHMKOIO
mupuHoto kaHany (puc. 5) Ha NMOH-tpan3uctop 3 4oThupma NajibIsIMH.
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) . nokymenrta | 1.22.04-01-2026
raiy3b 3HaHb G «IHXKeHepis, BUpOOHHULITBO Ta Oy IiBHULITBO»
Crop. 10 3 33

crierianbHicTh G5 «EnekTpoHika, enekTpoHHI KOMYyHiKaIlii,

HAuIOHAﬂbHMﬁ YHIBEPCUTET
«KNIBCbKUU ABIALIIAHWUIA IHCTUTYT» . .
mprIago0yyBaHHS Ta pagioTeXHIKa»
OCBITHBRO-TIpO(heciiiHa mporpama «EJeKTpOHHI CHCTEMUY

Puc. 5

17.Bkaxite Tpu obmacti pobotn MOH-Tpan3ucTtopa Ha rpadiky 3aleKHOCTI

cTpyMy [I; Big Hanpyru Vg (auB. puc. 6).

Vds= Vas - V't

j ?
F 3

Id

Increasing Jgs

77 7+7 1 1 | | :
Vs

Puc. 6

]
]
Il
[
1
]
]
]
]
]
[
i
]
]
]
Il
I
[l
1
]
]

.Q____-“-

18.3HaiiTi 06;1acTh pOOOTH ISl KOKHOTO 3 TpaH3UCTOpiB Ha puc. 7. Hexait
= 0,4 B. JloBeaiTh Bailli BiJMOBIII 32 JOTIOMOT'OI0 YHUCEIBHUX PO3PaXyHKIB.

Vi
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Vd=1.2V

Mo=12v

\Vd=0.2V Md=1.2V

19. O6uuCcIUTH €MHICTh, IO MPHUIAJAE€ HA KBAJAPATHUN METp IUIOIII MEPEXOoy
MDK MIIKIAAKO 1 Audysiero npu  HynaboBoMy 3mimeHHl (C;) miss NMOH-
TPaH3UCTOPA AKIIO:

- KOHIICHTpAIIis JIETYI0UO0i JOMIIKHU B miakaaAri s NMOH

N,=1.25%x10" em?;

- 3apsan enexktpona Q= 1,6 x 107 K;

- IieNeKTPUYHA IPOHMKHICTL KpeMHII0 ¢ = 1,04 x 10712 @/wm;

- BOyoBanuit moreniian nepexoxy PB = 0.8 B.

20.Po3rnsagaioun KOKEH TPaH3UCTOP HA pUC. 8, AK 171eaNbHUI epeMHuKay, 3HAUTH
Bcl aBiiikoBl koMOiHaIi ABCD, sik1 103BOJISIOTE 311MCHUATH 3B's130K MK Inl Ta outl.
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o] o-
J‘ W=1.0u

L=0.12u

I

W=1.0u W=2.0u W=2.0u
L=0.12u JO L=0.12u L=0.12u
I:I A I:I B I:I'c
A= B= C=
Puc. 8

21.Jlns  NMOH-tpan3ucropa (mauB. puc. 9) VTO=1B, TOX=85 1M,
UO0=600cm?/(Bxcek), PHI=0.7B, GAMMA=0.9V%’ i V;,=-0.7B. O0UYHCINTH HACTYIIHE:
- cTpyM Igs (MKA), ko Ves— V=400 MB 1 V4= 500 MB;
- moporoBy Hanpyry V; (B).

- —_— -
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22.Y cxeMmax Ha puc. 10 BUSHAUUTH HANpyTy Ha KOXKHOMY KoHaeHcaTopi (Vsl 1
Vs2) micng nocsirHeHHs1 cTabUIbHOTO cTaHy. [IpumycTuTH, 1m0 KOHIEHCATOP CHOYaTKY
po3psypkenuii (Vs = Vs2 = 0), i moporosa Hanpyra (Vth) nopisaioe 0.4V.

23.Posrimgnaerecst 0,12 mxm  KMOH-texnomorigs. OOYHMCIMTH  3HAYEHHS
HacU4eHHs Hanpyru Ve 101 NMOH 1 PMOH-npuctpoiB npumyckaroouu, mo Ve
=1,2B, Vipn=0.4B, Vi, =-04B, Egp,=6x10° BM, Esup=24%10° B/m. Kpim Toro,
nependoavdaerscs, Mo Loy = 100 HM.

24 TlpoanamizyiiTe TOMOJNOTiIO TMOKa3aHy Ha puc. 1. fAxuii nOTiYHMI BEHTUIH
MIPEICTABIISE 1T TOMOJIOT1sI? 3aMOBHITh Y TAOJIUITIO ICTHHHOCTI JUTSI IIHOTO BEHTHIISL.
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I
QB

|1

Fe

NN

Puc. 11

25.5xy noriuny (QyHkuito Bukonye nudpoa KMOH-cxema, mpencraBieHa Ha
puc. 12)? BusznauuTu cTaH KOXHOTO TpaH3ucTopa (BriatoueHuit (ON) abo BiAKIIOUESHUH
(OFF)), a Tako miaroTyBaTy TabauLo cTaHiB (Tad. 1).
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udp

KAITIKE

nokymenrta | 1.22.04-01-2026

Crop. 15 3 33

A

3

Puc. 12

PN
W=2 0u W=2.0u
EP1 L=012u

Tabmnms 1
A B | QN1 | QPI | QN2 | QP2 | QN3 | QP3 | QN4 | QP4 | Y
0 0
0 1
1 0
1 1
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26.Cxemu, mpeacTaBiieHI Ha puc. 13, moKa3yroTh pi3HI MIAXOIW 0 peasizarlii
IHBEpTOpa, BHIXiM SKOTO TIJKIIOYCHWA 10 KOHJeHcaropa. Ilpumyctumo, 110
Vdd: 1,2 B 1 RON: OQ

a) Po3paxyBatu cTaTu4yHy MOTY>KHICTh po3CitoBaHHA (P.) IS KOXHOI CXEeMHU 3a
YMOBH, 1110 BX1AHUI CUTHAJ BIIOBIAA€E JIOTIUHIA OAUHUII.

0) Po3paxyBatu cTaTU4HY MOTYXHICTh pO3CitoBaHHS (P.) Ui KOXKHOI CXEMH 3a
YMOBH, 1110 BX1AHUI CHTHAJ BIIOBIAA€E JIOTIYHOMY HYJIIO.

vdd vdd
AN AN
R1 R1
wdd
10k § 0.5k
VAN g Res Res

R1

Sk,
O=—iL

L
ol

L
O

out

Capa
7w e e
Inl=“0" - Pc= Inl=“0" + Pc= Inl=“0" + Pc=
Inl1="1" » Pc= Inl1=*1" » Pc= Inl1=*1" » Pc=
(a) (b) ©

Puc. 13

27.4xy noriuny ¢yskiio BukoHye mudppoBa KMOH-cxema, Tomosoris sKoi
npeacraBiena Ha puc. 14?7 Busnauutu cran PMOH 1 NMOH-tpan3ucropis
(Bxirouenuii (ON) a6o Binkimrouennii (OFF)), a Takoxk miaAroTyBatu TaOIMITIO CTAHIB.
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28.4ky noriuny ¢yHkuiro Bukonye nudpposa KMOH-cxema, npencraBieHa Ha
puc. 15? BuszHauutu ctan kKoxHOTo Tpanizuctopa (BkmodeHuit (ON) abo BiAKIIOUEHUN
(OFF)), a Tako miaroTyBaTu TabJIUIIO CTaHIB.

vdd

Ql__ Q2

Vout

A O—
B [

vss_ |Q3 Q4

Puc. 15
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udp
nokymenra | 1

KAITIKE
.22.04-01-2026

Crop. 18 3 33

29.4ky noriuny ¢yHkuiro Bukonye nupposa KMOH-cxema, npencraBieHa Ha
puc. 16? Busznauutu ctan KoxHOTO TpaH3zuctopa (BxmoueHwnit (ON) abo BiAKIIOUECHUH
(OFF)), a Tako mAroTyBaTH TaOJIUIIO CTaHIB.

A, it
-

o +o

02

I

om

Q3

24

Qs —C>||:QT

—F

L L

Puc. 16

30.4kxy noriuny ¢yskuiro Bukonye muppoa KMOH-cxema, npencraBieHa Ha
puc. 17? BuzHauuTtu ctan KoxHOTO TpaH3zuctopa (BkmodeHuit (ON) abo BIAKITIOUEHUN
(OFF)), a Tako 3alOBHUTH TAOJIMINO CTaHiB (TabI. 2).

AVDD Vop
W=2.0u
L=0.12u
—L om
B W=2.0u W=2.0u
O 4 L=0.12u L=0.12u
QP3 QP4
o2 "
=U.12u
_ W=2.0u W=20u
"—{E QN1 L=0.12u L=0.12u
Al e A o
A e
W=1.0u
=0 2u out
e '
= u » QN4 = u
—°|E QP2 '—{ QN6
A W=1.0
=1.0u
0 1=0.12u
W=1.0u | .
L=0.12u | N3
o
e
T

Puc. 17
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Taomung 2
A | B |QPI |QNI| QP2 |QN2| QP3| QN3 | QP4 | QN4 | QP5 | QN5 | QP6 | QN6 (oTlt)
0 0
0 1
1 0

Jucumniuiina «ABianiiiHi paxioeIeKTPOHHI CHCTEMM

1. ki BunpomiHIOBaHHS (KOJMBAaHHS) BUKOPUCTOBYIOTHCSI B EJIEKTPOHHMX
cucTemMax Jiis nepenaBanss iHpopmarlii abo oTpuMaHHs 1HPopMalii mpo 00’ exTu?

2. Hasenith kiacu@ikamio eJIeKTPOMarHiTHUX XBHJIb, [0 BUKOPUCTOBYIOTHCS B
PaZl0CIEKTPOHHUX CUCTEMAX.

3. Ha3BiTh OCHOBHI 3aBJaHHS PAaalOJIOKALIAHOTO CHOCTEPEXKEHHS (MIHIMYyM
YOTHPH).

4. TlosAcHITH BIAMIHHOCTI TEPBHUHHUX, BTOPMHHUX 1 TACUBHUX CHUCTEM
pajionokartii.

5. TlosicHITH BIAMIHHOCTI MK 30CEPEIKCHUMH 1 PO3MOAIUICHUMH 00’ €KTaMu
criocTepexeHHs (IUTSIMU).

6. Jlaiite Bu3HayeHHs €QEKTHBHOI IUIONII PO3CISHHA Iiiell  (edexTuBHOI
B1IOMBHOT TOBEPXHI).

7. Ha3BiTh 1 0XapakTepu3yHWTe TPU TUIIM PO3CISHHS €IEKTPOMATHITHUX XBWJIb
Ha 00’€KTax B 3aJIe)KHOCTI BIJ CITIBBIJHOIIEHHS MIX JOBKHWHOK XBHIJII 1 pO3MipaMu
00’ €KTYy.

8. Bin sKkuX mapaMeTpiB CHUCTEMH 3aJ€XHTh JalbHICTh pPOOOTH CHCTEM
Paio3B’ 3Ky, paloJoKallii Ta paioHaBirari?

9. B domy mossirae OPUHIUMIT BUMIPIOBAHHS JalbHOCTI 0 00 €KTiB? Axumu
METO/IAMH MOYKHA pealli3yBaTH 1ell mpuHuuI?

10. B yoMmy mnomsirae NPUHUUIT BUMIPIOBaHHS KYTOBHX KOOpPAMHAT 00’ €KTIB
O0pTOBUM pajionokaTopoM? SIkMMHU METOaMU MOXKHA peai3yBaTy 1ed TPUHITAI?

11. SIkuM dYMHOM MOXKHA BHUMIPATH MIBHUIKICTH O00’€KTY 3a JIOIMOMOTOIO
paioNOKaIIMHOI cHCTeMU?

12. Ha3BiTh TOKa3HUKHU SIKOCTI BUSABJIEHHS CUTHAIIB 1 JalTe 1X BU3HAYEHHS.

13. SIxkuii miama3oH pagioOXBHIIb BUKOPHCTOBYETHCS JIJISl OJNFDKHBOTO aBiallliHOTO
pamio3B’s3Ky Ta oMy came?

14. SIxi OpiEHTOBHI XapaKTEPUCTHKW aBIAlIMHUX PaAIOCTaHLIN OJIMKHBOTO
3B’ SI3Ky?

15. SIx moOyayBaTh XapakTEpUCTHUKW BUSIBICHHS MpUiiMada B 3aJIEKHOCTI BIJ
B1IHOILICHHS CUTHAJI-IIIyM?
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16. [TosicHITH, SK BIUIMBAE€ IIyM Ha TOYHICTh BUMIPIOBaHHS (Ha MPHUKIAIL
BUMIPIOBaHHS JAJILHOCTI JI0 00’ €KTY).

17. Slkmii miama3oH paaiOXBHJIb BHUKOPHUCTOBYETHCS MJISi JAJEKOTO aBialliifHOrO
pamio3Bs3Ky?

18. SIki MeToAM BUMIPIOBAHHS KYTOBOTO IMOJIOXKEHHS 00’ €KTiB B 3Ha€TE?

19. 1o Take po3aiIbHA 3AATHICTD MO JAIBHOCTI 1 BiI YOTO BOHA 3aJI€KUTH?

20. Ha3BiTh OpI€EHTOBHI XapaKTEPUCTUKU PAFIOCTAHIN JaleKOro apialliifHOTO
pamio3B’sI3Ky.

21. IlosicHITP TPUHUMI BHSABJIECHHS 30H HeOe3nmeyHoi TypOyJIeHTHOCTI 3a
noromororo Mereo-PJIC.

22. [losicHiTh mpUHIMN [Aii Ta OCHOBHI TMepeBard MOHOIMITYJIbCHOI CHCTEMHU
BUMIPIOBAHHS HAIPsIMYy Ha 00’ €KT.

23. JlaliTe BU3HAUYEHHS 1 HaBEAITh NPUKIAAM aBTOHOMHHMX paAlOeIeKTPOHHUX
CHCTEM.

24. Ins yoro BukopuctoBytoTbcst MHPJIC?

25. IlosicHITh MPUHLMUII J1Ii BTOPUHHOT Pail0€IEKTPOHHOI CUCTEMH. 3aCTOCYBaHHS
BTOPUHHUX CHCTEM CIIOCTEPEKEHHS /ISl KEPYBAHHS MOBITPSIHAM PYXOM.

26. Y yomy mnossirae mpoOsiema OIYHMX METIOCTOK JlarpaMH CIPSIMOBAHOCTI
aHTEHU Yy PaJl0JIoKalli 1 K 11 BUPILLYIOTh?

27. SIxe ocHOBHE Mpu3Ha4Y€HHs 1 npuHuuI Aii cuctemu TCAS?

28. Ha3BiTh OCHOBHI KOMIIOHEHTH IEPBHHHOI PaI0JIOKALIMHOI cucTeMH. Ky
1H(}OopMaIli0 MOXKHA OTPUMATH 32 TIOTIOMOT'OI0 TaKOT CUCTEMU?

29. SIxa ocHOBHa (YHKI[is BTOPUHHOI paji0JIOKallii B aBiarii?

30. Ilpunuun aii 1 OCHOBHE NMPHU3HAYEHHSI CUCTEMHU aBTOMATUYHOIO 3aJIeKHOTO
crioctepexkeHHs (ADS-B).

2.2. [IpakTM4YHA YaCTHUHA

Jucuuminina « Komn‘rorepuzoBane npoekryBanis komipoxk HBIC»

1. Ilpunmyctumo, 1O Bac B3AJdM Ha pPoOOTYy B KOMIIAHIIO, SKa 3alMa€ThCA
NPOEKTYBaHHSAM 1HTErpanbHux cxeMm. Kommanis B 1ed 4Yac Mae 3aMOBJICHHS Ha
po3pobOKy 0i06mioTekn ocHoBHUX Komipok B 0,12 mMxm KMOH-texHomorii. Bam
nopyuniaun  po3poobky KMOH-inBepTopa, I1wionia TOMOJIOTIT SKOTO HE TOBHHHA
nepeBuuryBaT 1,6 MkM X 3,3 MKM (TOPU30HTAIBHUI PO3MIp X BEPTUKAIBLHUN PO3MIp).
JI1s1 BUKOHAHHS LIbOTO MTPOEKTY BaM JA€Tbes 1 roauHa.

2. IlpumyctuMo, 10 Bac B3suIM Ha pPoOOTY B KOMIAHIIO, SKa 3aliMa€TbCA
OPOEKTyBaHHSAM IHTerpaibHuX cxeMm. KommaHis B 1eil yac Mae 3aMOBJICHHS Ha
po3poOky 0i0miorekn ocHOBHUX Komipok B 0,12 mxkm KMOH-texHomorii. Bam
nopyursii po3pooky KMOH Tphox BXiJHOTO JIOTIYHOTO BEHTWJIS «a0o0-HE», IO
TOTIOJIOTIi SIKOTO HE MOBHHHA TEpeBUITyBaTH 2,4 MKM X 2,7 MKM (TOPHU3OHTaIbHUUN
po3Mip X BepPTHKAIbHHUNA po3Mip). [[7s BUKOHAHHS LBOTO MPOEKTY BaM JaeThes |
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rOJIMHA.

3. Ilpumyctumo, 1o y Bac € poO0oTa B KOMIaHIi, Sika 3aliMa€eThCS PO3POOKOIO
iHTerpambHux cxeM. Kommanis B 1edl 9ac Mae METOI po3poOKy IudpOBOTo
cuatezaropa B 0,12 mkm  KMOH-texHomorii, mparorodoro B K-miamazoni (18 —
26,5 Irm). Bam popyumnu po3poOKy 3-CTYIMIHYATOrO KiJBIIEBOTO T'€HEpaTopa,
MPaLoYoro Ha 4actoTi 23 I'ri, miormia sikoro He MOBMHHA MEPEBUIIYBaTH 4 MKM X 3,2
MKM (TOPU30HTAIBHUN PO3MIp X BEpPTUKAJIbHUI po3Mip). [Qns mporo mpoekTty Bam
JAETHCS TIIBTOPH TOIWHH.

4. TlpumyctumMo, 1O Bac B3I Ha POOOTY B KOMIAaHIIO, sKa 3aliMaeTbCs
MPOCKTYBaHHSIM 1HTErpaibHUX cxeM. Kommadis B 1ell 4ac Mae 3aMOBJICHHS Ha
po3poOKy 0i6mioTekn ocHoBHUX Komipok B 0,12 Mxm KMOH-texHomorii. Bam
nopyumnn po3pooky KMOH 3-ctareBoro iHBepTopa, IUIOIIA TOMNOJIOTI SIKOTO HE
MOBUHHA TepeBulllyBaTd 3,1 MKkM X 3,6 MKM (TOPU30HTAIBHUI PO3MIP X BEPTUKAIHHUM
po3Mip). [l BUKOHAHHSI ILOTO MPOEKTY BaM JA€ThCS MIBTOPU TOJIMHHU.

5. Ilpunyctumo, 1m0 Bac B3sUIM Ha poOOTYy B KOMIIAHIIO, fIKa 3alMa€eThCs
NPOEKTyBaHHAM IHTerpadbHuX cxeMm. Kommanis B 1eil yac Mae 3aMOBJICHHS Ha
po3poOKy 010mioTekr OcHOBHMX KoMipok B 0,12 mMkm KMOH-texnosnorii. Bam
nopyuuiu po3pooky KMOH noridyHoro BEHTUII «BUKIIOYAIOUE 1», IJIOINIA TOMOJIOTTi
SAKOTO HE IMOBHHHA NEPEBUIIYBATH 2 MKM X 3,2 MKM (TOpPU3OHTAJIILHUNA pO3MIp X
BEPTUKAJIHUN po3Mip). /{1151 BUKOHAHHS LIbOTO MPOEKTY BaM JA€ThCs 1 roauHa.

6. Ilpunyctumo, 1m0 Bac B3SUIM Ha poOOTYy B KOMIIAHIIO, fIKa 3aliMaeThCs
MPOCKTYBaHHSIM 1HTErpalbHUX cxeM. Kommadis B 1iell 4ac Mae 3aMOBJICHHS Ha
po3poOKy 0i0mioTekrn ocHOBHMX KoMipok B 0,12 Mxm KMOH-texnomorii. Bam
nopyunian  po3pooky KMOH-mepemukada, moioma TOmoJsiorii SKOro HE ITOBHHHA
nepeBuIryBaTi 3 MKM X 3,5 MKM (TOpU3OHTAILHUNA PO3MIP X BEPTUKAIBLHUNA PO3MIp).
JIJ1st BUKOHAHHS [IBOTO MTPOEKTY BaM Ja€Thbes 1 ToauHa.

7. TlpumyctumMo, 10 Bac B3sJIK Ha pPoOOOTY B KOMIaHIIO, SKa 3aliMaeTbCA
MPOCKTYBaHHSIM 1HTErpalbHUX cxeM. Kommadis B 1iell 4ac Mae 3aMOBJICHHS Ha
po3poOKy 0i0mioTekr ocHOBHMX KoMipok B 0,12 mMkm KMOH-texnosnorii. Bam
nopyuniau po3pooky KMOH noriuHoro BeHTW ST «aboy, MIIOIIa TOIMOJOTIi SIKOTO HE
MOBUHHA IepeBUIlyBaTH 3,2 MKM X 3,7 MKM (TOPU30HTAIBHUI PO3MIP X BEPTUKAIbHUM
po3mip). st BUKOHAHHS IIbOTO MPOEKTY BaM JIA€ThCs | TOaMHA.

8. IlpumyctuMo, IO Bac B3sIM Ha poOOTYy B KOMIAHIIO, sfKa 3aliMa€ThCs
NPOEKTyBaHHSAM IHTEerpalbHUX cxeMm. KommaHis B 1l yac Mae 3aMOBJICHHS Ha
po3poOky 0i0miorekn ocHOBHUX Komipok B 0,12 mxkm KMOH-texHomorii. Bam
nopyursii po3pooky KMOH noriyHoro BEHTHIIS «i», TUIOIIA TOMOJIOTIT SIKOTO HE
MOBUHHA TIEPEBUITYBaTH 4 MKM X 3,2 MKM (TOPU3OHTAILHUANA PO3MIP X BEPTUKAIHHHM
po3mMip). [{s1 BUKOHAHHS [IBOTO MPOEKTY BaM MA€ThCs | TOaMHA.

9. Ilpumyctumo, 1o y Bac € poO0oTa B KOMIMaHIi, Sika 3aiiMA€ETHCS PO3POOKOIO
iHTerpambHux cxeM. Kommanis B 1edl 4ac Mae METO po3poOKy IudpoBOro
cunrezatopa B 0,12 mxm KMOH-TexHonorii, mpamtotodoro B S-giana3oni (2 — 4 I'rm).




IIporpama kBanipikaniiiHOro ex3amMeHny
JUIst 31100yBayiB OCBITHBOTO CTYIICHS MaricTpa
raiy3b 3HaHb G «IHXKeHepis, BUpOOHHULITBO Ta Oy IiBHULITBO»

Mudp KAI TIKE
nokymenrta | 1.22.04-01-2026

HALIIOHATIbHIVi YHIBEPCHTET crnenianbHicTh G5 «EnexTpoHika, elIeKTpOHHI KOMyHiKauii,
«KWIBCbKUUN ABIALIIMHUWN IHCTUTY T» . .

npuiano0yyBaHHS Ta pagiOTEXHIKay Crop. 22 3 33
OCBITHBRO-TIpO(heciiiHa mporpama «EJeKTpOHHI CHCTEMUY

Bam nmopyumiu po3poOKy S5-CTYMiHYATOrO KUIBLIEBOIO T'€HEpaTopa, Mpallolouoro Ha
yactori 3 Irm, mjoma $KOro He TMOBHMHHA TMEpPEeBUIIyBaTH & MKM X 4 MKM
(TOpU30HTAIBHUIA PO3MIP X BEPTHKAIBHUI po3Mip). [ mbOTro MPOEKTY BaM JA€ThCS
JIB1 TOINHU.

10. [IpunyctumMo, 1m0 Bac B3sJIM Ha POOOTYy B KOMIIAHIIO, SIKa 3alMaEThCA
MPOCKTYBaHHSAM IHTErpalbHUX cxXeM. Kommadis B Iiel 4ac Mae 3aMOBJICHHS Ha
po3poOky 0Oi0miorekn ocHOBHUX Komipok B 0,12 mxkm KMOH-texHomorii. Bam
nopyuri po3pooky KMOH noriuaoro BeHTHIIA «ab0-Hey, TII0MA TOMOJIOTIT SKOTO He
MOBUHHA TMEPEBUITYBAaTH 2 MKM X 2,7 MKM (TOpPU3OHTAILHUNA PO3MIP X BEPTUKAIBHHIM
po3Mip). [I71si BUKOHAHHS IbOTO MPOEKTY BaM JAa€Thbesl 1 ToauHAa.

11. Ilpunmyctumo, 10 Bac B3I Ha POOOTY B KOMIAHIIO, sKa 3alMaeTbCs
MPOEKTYBaHHSIM 1HTErpalbHUX cxeM. Kommadis B 1ell 4ac Mae 3aMOBJICHHS Ha
po3poOKy 0i6mioTekn ocHoBHUX Komipok B 0,12 Mxm KMOH-texHosorii. Bam
nopyursid po3pooky KMOH soriyHoro BeHTWIISI «BUKJIIOYHE a00», TUIOIA TOIMOJIOTIT
SKOTO HE TOBUHHA MepeBulryBaTu 6,35 MkM X 5,15 MKM (TOpU30HTAIBHUI PO3MIp X
BEPTUKAJILHUN po3Mip). /{1151 BUKOHAHHS LIOTO MPOEKTY BaM JA€ThbCs 1 ToauHa.

12. IlpunyctumMo, 110 Bac B3I Ha PoOOOTYy B KOMIAHIKO, SKa 3aliMa€ThbCA
MIPOCKTYBaHHSAM IHTErpallbHUX cXeM. Kommadis B Iied 9ac Mae 3aMOBJICHHS Ha
po3poOKy 010mioTeku OocHOBHMX KoMipok B 0,12 mMkm KMOH-texnosnorii. Bam
nopyuuiu po3pooky KMOH noriyHoro BEHTWIIS «BUKIIIOUHE a00-HE», IJI0Ia TOMOJIOT 11
SKOr0 HE TMOBMHHA IEpPEBHILYyBaTH 7,5 MKM X 5,5 MKM (TOPU30HTaJIbHUI PO3MIp X
BEPTUKAIbHUN po3Mip). [[71s1 BUKOHAHHS 1IOTO MTPOEKTY BaM JA€Thbes 1 ToauHa.

13. IIpumycTumMo, 10 Bac B3sJd HAa POOOTY B KOMIIAHIIO, SIKa 3alMa€ThCs
MPOCKTYBaHHSIM 1HTErpalbHUX cxeM. Kommadis B 1iell 4ac Mae 3aMOBJICHHS Ha
po3poOKy 0i0mioTekrn ocHOBHMX KoMipok B 0,12 mMkm KMOH-texnonorii. Bam
nopyunian po3pooky KMOH TphoX BXIJIHOTO JIOTIYHOTO BEHTHJIS «BHUKIIIOYAIOUE 1%,
IJIOMAa TOMOJIOTII SKOTO HE TMOBHHHA TMEpeBUILyBaTH 2,5 MKM X 3,5 MKM
(rOpU30HTAILHUI PO3MIP X BEPTUKAIBbHUNA po3Mmip). sl BUKOHAHHS IILOTO TMPOEKTY
BaM JacThbes 1 roguHa.

14. Ilpunyctumo, 1o y Bac € podboTa B KOMIIaHii, siKka 3aiMa€eTbCs PO3POOKOIO
iHTerpaibHUX cxeM. Kommadis B el 9ac Mae METOK po3poOKy HH(PPOBOTO
cuntezaTopa B 0,12 mxm KMOH-texHomor11, npartorouoro B Aiana3oni 5 - 7 I'ri. Bam
JTOPYUYHIIU PO3POOKY S-CTYIMIHYATOrO KiJIBIIEBOIO reHepaTopa, Mpalonyoro Ha 4acToTi
6 I'ru, nmioma sKoro He MOBHHHA MEPEBUILYBATH 7 MKM X 5 MKM (TOpHU30HTAJIbHUN
pO3MIp X BepTUKAIBHUN po3Mip). JIJIsi IIbOTO MPOEKTY BaM JAE€THCSI MBTOPU TOJIUHHU.

15. Tlpunyctumo, 10 Bac B3sIM Ha pPOOOTy B KOMIIAHIIO, SKa 3aiiMa€ThCs
MPOEKTYBAHHSM 1HTETpaIbHUX cxeM. KoMmaHis B el 4ac Mae 3aMOBJICHHSI HA PO3POOKY
610moTexn ocHOBHUX KOoMipok B 0,12 Mxm KMOH-texHosorii. Bam nopy4nnu po3poOky
KMOH TppoX BXIZHOTO JIOTTYHOTO BEHTHIIS «i», IUIOIIA TOIOJOTII SKOro HE IOBHHHA
NIEPEBUIITYBaTH 4 MKM X 2,5 MKM (TOPU3OHTAILHUI pO3MIp X BEPTUKAIBHUM po3mip). Jlis
BUKOHAHHS ITLOTO TIPOEKTY BaM JIA€Thes | TOaMHA.
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Jucnumitina «MeTogoJ10risi NPUKJIATHUX JOCTIIKEHD Y cdepi eJeKTPOHIKI)

1. Buxonano BuMmiproBaHHS ABOX (i3uunHux BenmunH. OTpUMaHi JaHi HaBEJCHI B
TaOJIHLI:
X 124 | 12,5 | 13,8 | 14,6 | 149 | 16,2 | 18,4 | 19,2 | 20,4 | 21,5 | 22,6
y 59 62 67 81 94 96 104 106 124 125 130

PospaxyBaTtu koeditieHTH niHiHHOT perpecii y =ax +b.

2. BukonaHo BUMIipIOBaHHS ABOX (i3u4HUX BenuunH. OTpUMaHi JaH1 HaBEJCHI B
TaOJHIII:
X 154 | 155 169 | 17,6 | 17,7 | 19,2 | 204 | 22,2 | 224 | 23,5 | 24,6
y 89 91 95 101 | 114 | 126 | 131 | 139 | 144 | 145 | 146
Po3paxyBaru koedimieHTH JI1HIHHOI perpecii y =ax+Db.

3. BuxoHaHO BHMIpIOBaHHS JABOX (Pi3M4HMX BenuurH. OTpUMaHI JaHi HaBEJEHI B
TaOuL:
X 12,8 | 12,1 | 143 | 14,6 [ 159 | 17,3 | 194 | 19,5 | 20,9 | 21,8 | 22,9
y 68 53 77 85 81 101 | 117 | 125 | 125 | 134 | 142

Po3paxyBaru koedilieHTH J1HIAHOI perpecii y =ax +b.

4. BukoHaHO BUMIpIOBaHHS ABOX (pi3uvHUX BenuunH. OTpUMaHi JaH1 HaBEJCHI B
TaOIHIII:
X 10,4 | 10,5 | 11,8 | 12,6 | 129 | 142 | 16,4 | 17,3 | 18,4 | 24,5 | 283
y 64 72 75 81 94 106 | 111 | 119 | 124 | 125 | 132
Po3zpaxyBatu koedirieHTH NiHIMHOI perpecii y =ax +b.

5. Bukonano BuMiptoBaHHs JBOX (Gi3MuHUX BedW4yuH. OTpUMaHi JaHi HaBEJIEHI B
TaOJIHII:
X 154 | 155 | 16,8 | 17,9 | 17,9 | 19,2 | 21,4 | 22,3 | 24,4 | 26,5 | 28,1
y 93 95 96 111 124 136 141 157 156 | 159 164
Po3zpaxyBaru koedilieHTH N1HIAHOI perpecii y =ax+b.

6. Buxonano BuMiproBaHHsS 1BOX (pi3muHuX BenmuuH. OTpUMaH1 JaHi HABEICHI B
TaOIIHIII:
X 13,8 | 14,1 | 153 | 16,6 | 16,9 | 183 | 21,4 | 22,5 | 21,9 | 23,9 | 25,1
y 83 92 96 101 110 | 120 | 131 142 | 149 | 159 | 168
Po3paxyBaru koedimienTr niHIHHOT perpecii y =ax+b.
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7. BukoHaHo BuUMIprOBaHHS ABOX (hi3MUHUX BenuuuH. OTprUMaHi JaH1 HaBE/ICHI B
TaOJIAIL:
X 134 | 13,5 | 14,8 | 15,6 | 16,9 | 17,2 | 194 | 20,1 | 21,4 | 22,6 | 23,8
h% 86 92 98 104 116 117 121 129 149 147 160
PospaxyBatu koeditieHTH niHi#HOI perpecii y =ax +b.

8. BukonaHo BUMIiprOBaHHS IBOX (i3nmyHMX BenndwH. OTpruMaHi 1aHi HaBelIeHI B
TaOJIHLI:
X 124 | 12,5 | 13,8 | 14,6 | 14,9 | 16,2 | 18,4 | 19,2 | 204 | 21,5 | 22,8
y 89 91 95 101 114 126 131 139 144 145 149
Po3zpaxyBaru koeditieHTH JiHIHHOT perpecii y =ax+b.

9. BuxonaHo BUMipIOBaHHS JBOX (Pi3uuHMX BenuurH. OTpUMaHi JaHi HaBEJCHI B
TaOJHIII:
X 12,8 | 12,1 | 143 | 14,6 | 159 | 17,3 | 19,4 | 19,5 | 20,9 | 21,8 | 22,8
y 88 93 97 105 | 111 | 121 | 139 | 144 | 147 | 154 | 164
Po3paxyBaru koe(ilieHTH J1HIAHOI perpecii y =ax +b.

10. BukoHaHO BHMIpIOBaHHS ABOX (Pi3U4HMX BeauurH. OTpUMaHI JaHi HaBEJEHI B
TaOnuL:
X 12,4 | 12,5 | 13,8 | 14,6 | 149 | 16,2 | 184 | 19,2 | 20,4 | 21,5 | 22,7
y 89 91 95 101 | 114 | 126 | 131 | 139 | 144 | 145 | 158

Po3paxyBaru koedimieHTH IiHIHHOT perpecii y =ax+b.

11. Pe3ynbpTaT BUMipIOBaHb 3HAYCHD JIBOX BHITAIKOBUX BEJIMYUH & i 77 HABEICHI
B TaOJMIl, J¢ Yepe3 X IMO3HAYCHI 3HAYCHHS BWIMAAKOBOI BEIMYMHH &, a 4epe3 ) -

3HAa4YCHHA BI/IHaI[KOBO'l. BCJIMYHUHU 7} :

x | 124 1125 [ 13,8 | 14,6 | 149 | 16,2 | 184 | 19,2 | 204 | 21,5 | 22,7
y 89 91 95 101 | 114 | 126 | 131 | 139 | 144 | 145 | 158

3HaiTH OLIHKY KOCQILIEHTA 7;, KOPEISLIT [MX BUIIaJKOBUX BEJINYHH.

12. Pe3ynbTaT BUMipIOBaHb 3HAYCHD JIBOX BHITAIKOBUX BEJIMYUH & i 77 HABEICHI
B TaOJMIl, J¢ Yepe3 X IMO3HAYCHI 3HAYCHHS BWIIQJKOBOI BEIMYMHH &, a 4epe3 ) -

3Ha4YCHHA BI/IHaI[KOBO.I. BCJIIMYUHH 77 :

X 12,8 [ 12,1 | 143 | 14,6 | 159 | 17,3 | 194 | 19,5 | 209 | 21,8 | 22,8
y 88 93 97 105 | 111 | 121 | 139 | 144 | 147 | 154 | 164

3HalTH OIIHKY KoedilieHTa Ve KOpEJISALii [IUX BUMIAJIKOBUX BEJIUYHH.
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13. Pe3ynbraTé BHUMIpIOBaHb 3HAYEHb [BOX BHIAJIKOBHX BeIHUYMH & i 77
HaBeZeH1 B TaOMUII, 1€ yepe3 X MO3HA4YeHI 3HAUCHHS BHUITQJIKOBOI BEJIMUMHU &, a uepes
y - 3HaYCHHS BUTIAJKOBOI BETUYHHU 7]

X 124 | 12,5 | 13,8 | 14,6 | 149 | 16,2 | 184 | 19,2 | 204 | 21,5 | 22,8
y 89 91 95 101 | 114 | 126 | 131 | 139 | 144 | 145 | 149
3HaiiTi OLIHKY KOC(ILIEHTA 7, KOPEISUIT IMX BUNAIKOBUX BEIMYHH.

14. Pe3ynbraTé BHUMIpIOBaHb 3HAYCHb [BOX BHIAJIKOBHX BeIHYMH & i 77
HaBeJIeHI B TAOUII, ¢ Yepe3 X MO3HaueHI 3HAYCHHS BUTIQIKOBOI BETUYNHH &, a uepe3
Y - 3HAQUEHHS BUNAJKOBOI BEJIMYMHU 7]

X 134 | 13,5 | 14,8 | 15,6 | 16,9 | 17,2 | 194 | 20,1 | 214 | 22,6 | 23,8
h% 86 92 98 104 116 117 121 129 149 147 160
3HalTH OIIHKY KoedilieHTa Ve KOpEJISLii [IUX BUMAJKOBUX BEJIMYMH.

15. Pe3ynbraTi BuMiptoBaHb Pe3ynbTaT BUMIpIOBaHb 3HAUYCHb JBOX BUIAKOBHUX
BenmuuyuH & i 77 HaBeICHI B TaONWIll, 1€ Yepe3 X IMO3HAYCHI 3HAYEHHS BHUIIAIKOBOI
BEJIMYMHU &, a 4epe3 ) - 3HAYCHHSI BUITAIKOBOT BEJIMUUHU 7]

x | 13,8 ] 14,1 [ 153 16,6 ] 169 | 183 | 21,4 | 22,5 | 21,9 | 23,9 | 25,1
y 83 92 96 101 110 | 120 | 131 | 142 | 149 | 159 | 168
3HaiTH OLIHKY KOCQILIEHTA 7, KOPEISLII INX BUIIAJKOBUX BEINYNH.
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1. Mensenes I'.A., KoBanboB B.O. HanpsiMku yaOCKOHAJIEHHS CUCTEM 3B’SI3KY
Ta Tiepemadl JgaHux B apiamii  30poiiHMX cun Ykpainu. Pexum  moctymy
https://www.ukrmilitary.com/2018/04/signal-aviation.html#google vignette

2. IM.bonpapenko, O.B.bopomun, B.IIl.Kapnaymenko. IIpoekTyBaHHA
HaIBIPOBIJHUKOBUX MPHUJIAJIB Ta IHTErpaibHUX cxem: HaBy. MOCIOHUK AJi CTY/I€HTIB
3BO. — XapkiB: XHYPE. —2018. - 177 c.

3. J. Lienig, J. Scheible. Fundamentals of Layout Design for Electronic Circuits.
Switzerland: Springer International Publishing, 2020, 306 p.

4. P.J. Hurst, P.R. Gray, R.G. Meyer, S.H. Lewis. Analysis and Design of
Analog Integrated Circuits. 6th Ed.- New York: Wiley, 2024. 976 p.
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4. PeiiTuHroBa cucreMa OLiHIOBAHHSA

[lincymMKoBa pEWTHMHIOBa OILIHKA € EKBIBAJEHTOM IIiJICYMKOBOi CEMECTPOBOI
peiiTuHroBoi ouiHku. BoHa Bu3HauaeThcs, Buxonsuu 13 100-OampHOi mmIKamu, 3
HACTYITHUM TIEPEBEJCHHSIM JO OILIHKH 32 HAllOHAJIBbHOIO MIKanor Ta mkanoo ECTS
(Tadm. 1).

Tabmnig 1
[lIxana oriHIOBaHHS MiACYMKIB BUKOHAHHS 3aBJIaHb
KBaT(hiKAIIITHOTO €K3aMEHY

Ormigka B Oanax OuiHka 32 HALIOHATEHOIO Omnka 3a mkainoro ECTS
IIIKAJIOIO
90 - 100 Bigminao A
82 — 89 B
75— 81 Jlobpe C
6774 3a10BUIBHO D
60 — 66 E
35 =59 He3anoBuisHO FX
1-34 F

[lincymkoBa peWTHMHIOBa OILIIHKa BU3HAYAETHCS K Cyma OLIHOK 33 BUKOHAHHS
3aBJIaHb IIEPIIO] Ta IPYrol YaCTHH.

PeATHHTOB1 OIIHKKA 32 BUKOHAHHS KO>KHOI'O 3aBJAaHHS BHUCTABIIIIOTHCA B Oajax 3
ypaxyBaHHSAM BIAMOBIIHUX KPUTEPIiB (Tabi. 2, Tadim. 3).

PeliTuHroBa oIliHKa 32 BUKOHAHHS TEPINOT TEOPETUYHOI YACTHHHU CKIAJAE€THCS 3
cymu OajiB 3a BUKOHAHHS 11 TPbOX 3aBJaHb. PEHTHHTOBA OIlIHKA 32 BUKOHAHHS JPYTOi
MPAKTUYHOI YaCTUHU CKIIAJIAETHCS 3 CyMU 0alliB 32 BUKOHAHHS ii IBOX 3aBJIaHb.

OmiHky 3a BUKOHAHHSA KOXKHOI YAaCTMHU BH3HAYAIOThCA B Oajmax Ta 3a
HAI[lOHAJILHOIO IIIKAJIO0 BIAIIOBIAHO 10 Ta0I. 4.
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Taomung 2
O1iHIOBaHHS BUKOHAHHS OKPEMUX 3aB/IaHb KBaTi(IKallIMHOTO €K3aMEHY
Brn % ~§ = 3MICT KpUTEPIiB OLIHIOBAaHHS Orinka
HaBYAJIbHOI ‘2‘3 % 3 Kpurepii oniHroBaHHS PHATEP 1 EE 161
=Rte BUKOHAHHS OKPEMUX 3aBJIaHb B Oanax
pobotu -2
Yacruna 1 1. BignoBinHicTh - B LIJIOMY, BIITIOBi/1a€ TIOBHICTIO; 4
(TeopeTHYHA) miICyMKiB BUKOHAHHSI |- HEMIOBHICTIO BiAMOBIJIAE; 3
Buxonanus 20 | EBb cyri - HEJIOCTaTHBO BiATIOBIZA€E CYTi 1-2
3apnanHs Ne 1 3aMpoNnoHOBAHOI0 3aBJIaHHSI.
Bukonanns 20 | 3aBAaHHA
3apmanHas Ne 2
Bukonanus 20 | 2.IloBHOTA Ta cTYHiTh |- JOCTATHHO [IOBHO Ta OOIPYHTOBAHO; 4
3aBmanHsg Ne 3 O00IPYHTOBaHHUX - HEZIOCTaTHBO MOBHO Ta 3
Yeboro 60 | pilleHb, o0csr Ta OOTPYHTOBAHO;
3a yactuny 1 pPiBeHb BUKOPUCTAHUX |- HEMIOBHO Ta HEOOTPYHTOBAHO. 1-2
YacTunua 2 3HAHb i yMiHb
(mpakTH4Ha)
BuKoHaHus 20 | 3. HasiBHicTB - HasIBHI €JIeMEHTH TBOPYOCTI, 4
3aBaaHHs Ne | eJ1eMeHTIiB TBOPY0IO0, OPUTTHAIBHICTb MIIXOY 10
BHKOHAHHS 70 | MPOAYKTHBHOIO BUPIIICHHS 3aB/IAHHST;
3aBianHs Ne 2 MHUCJICHHS, - TUTIOBE (CTaHJAPTHE) BUPIIICHHS 3
Yeboro 40 | OpUriHAJIbHICTH 3aBJIAHHS,
3a yacTHHy 2 croco0iB BUpilIeHHA - BIJICYTHICTb TBOPYOCTI Ta 1-2
npodeciiinux Ta OPUTTHATHEHOCTI.
Yenoro 100 | coUiaIbHO-BHPOOHHIMX
3a EB 3aBAaHb
4. BMiHHS aHai3yBaTH |- BUCOKUU PIBEHb; 4
i oninoBaTu gakrn, - Cepe/IHiii piBEeHb; 3
nojii, 3aCTOCOBYBAaTH - HU3bKUH PIBEHb. 1-2
NeBHI NpaBuJIa,
MEeTOIU, IPUHIUTIN,
3aKOHH B KOHKPETHHX
CUTYyallisIX TAa
NMPOrHO3YBATH
O4YiKyBaHi pe3y/1bTaTH
5. BMiHHA BUKJIAa1aTH - MaTepiaj BUKJIAJIEHO JTOCTaTHbO 4
MartepiaJ npodeciiiHo, MIOCTIIIOBHO Ta JIOT14HO;
JIOTiYHO, NMOCJIII0BHO, 3 |- MaTepiall BUKJIAICHO 3
AOTPUMAHHAM YHHHHX HEJI0CTAaTHBO TMOCIIIIOBHO Ta
BHUMOT CTAHIAPTIB JIOT14HO;
BHIIOI OCBiTH - MaTepial BUKIAICHO 1-2
HETIOCT1JIOBHO Ta HEJIOTIYHO.
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Taomung 3
BianoBigHICTh pEUTHHTOBUX OIIHOK 32 BUKOHAHHS OKPEMUX 3aBJaHb €K3aMEHAIIHOTO
OueTy y Oanax OIiHKaM 3a HaI[lOHAJIHHOIO HIKAJIO0

OriHka Or1iHka 3a
. IloscHenns
B Oajlax | HAIlOHAJBLHOIO IIIKAJIOI0
. BigMinHe BUKOHAHHS JIAIIE 3 HE3HAYHOO
18 - 20 Binmigao AR
KUTBKICTIO ITOMHJIOK
16— 17 BukoHaHHS BHUIIE cepeHBOTO PIBHS 3
KUIBKOMAa [TIOMIJIKAMU
Hobpe :
15 VY 3aranpHOMY BipHE BUKOHAHHS 3 TIEBHOIO
KUTBKICTIO CYTTEBUX TTOMHUJIOK
13— 14 Henorane BukoHaHHs, ajie 31 3HAYHOIO
) KUIBKICTIO HEIOJIIKIB
3a10BUIEHO .
12 Bukonanns 3a10BOJIBHSAE MIHIMAJIbHUM
KpUTEpisM
MEHIIIE : BukoHaHHs He 3a10BOJIbHSAC MIHIMAJIbLHUM
HezanosiipHO )
12 KpUTEPIAM

Tabmuis 4
BianoBigHICTh pEUTUHTOBUX OIIHOK 32 BUKOHAHHS 3aBJIaHb YaCTUH €K3aMEHAIIMHOTO
O11eTy y 6anax OllIHKaM 3a HalllOHAJIbHOIO MIKAJI0H0

Yactuna 1 Yactuna 2 Ominka
(TeopeTn4Ha) (mpakTH4HA) 3a HAIlIOHAJIBHOIO IIKAJIOK0
54 - 60 36 —40 BigminaO
45 -53 3035 Jlobpe
36 —44 24 - 29 3aI0BIJIEHO
MeHIe 36 MeHIe 24 He3anmoBiasHO

PelTUHTORI OLIIHKK 32 BUKOHAHHS KOXXHOI YaCTHMHHU €K3aMeHalliiiHoro Ouiery, a
TaKOXX TIJCyMKOBa PEUTHHIOBa OIlIHKAa 3aHOCAThbCS 10 IIpoTokoisly 3aciaHHS
eK3aMEeHalliiHOo1 KoMmicii (mpukiiaa 3anoBHeHHs [IpoTokoiy HaBeieHo B Ta0I. 5).

Jlo 1HAMBIAYadbHOTO HABYAJIBHOTO IUIAHY CTYACHTa 3aHOCUTBHCS TIIbKU
MiJICYMKOBa PEUTUHIOBA OIliHKA, Hanpukiad, 90/Binm./A.

VY Bunajaky BiICYyTHOCTI 3700yBada Ha KBaji(iKaliiiHOMYy ek3aMeH1 3 OyIb-SKUX
npuunH, abo0 OTpuMaHHsA 3a Horo miacymkamu omiHka «HesagoBinpHO» (32
HAI[IOHAIBHOO IIKAJIO0), MUTAHHS TMOJAJBIIOTO HABYAHHS 3700yBada BHUPINIYETHCS Y
BCTAHOBJIEHOMY IOPSIZIKY.
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Tabmuusg 5
[Tpukiaz 3armoOBHEHHS MPOTOKOJY 3acijaHHs KBamidikamiitHoi KoMicii
3 MIPOBEICHHS KBaTi(iKaLIIHOTO €K3aMEHY

No BapianT Ormiaka
nop.| [11b 3m06yBaya ,
3aBJIaHHA Yactuna 1 YactuHa 2 [TincymkoBa
55/Biam. 36/Biam. 91/Bigm./A
36/3am0B. 35/[1o6pe 71/3am0B/D
60/Biam. 24/3anoB. 84/1o6pe/B
44/3a10B. 36/Biam. 80/Hobpe/C

5. IlepeJiik oBiAKOBHX KepeJ1 iHGopManii, AKMMH J03BOJISIETHCH KOPUCTYBATHCH
i yac KpaJgipikaniiHOro ex3ameny

1. Introduction to radar systems:
https://deebak.files.wordpress.com/2009/05/skolnik.pdf

2. Radar Handbook: http://www.geo.uzh.ch/microsite/rsl-
documents/research/SARIab/GMTILiterature/PDF/Skolnik90.pdf

3. Vnaucekuii  B.B.  Enextponni  komi  JIeKOId MO  JUCUHMILIIHI
«Komm’rorepizoBane mpoektyBanHs komipok HBICy». Kapeapa EPMIT: HAY. — 2024.

4. Vnaucekuit B.B. Enextponni xomii nekmiit mo auciuruiiai «Kowmm rotepHe
MIPOCKTYBaHHS MIKPOXBWJIHOBHX €JIeKTpoHHHX cxem». Kadeapa EPMIT: HAY. —2024.
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http://www.geo.uzh.ch/microsite/rsl-documents/research/SARlab/GMTILiterature/PDF/Skolnik90.pdf

IIporpama kBanipikaniiiHOro ex3amMeHny
JUIst 31100yBayiB OCBITHBOTO CTYIICHS MaricTpa
raiy3b 3HaHb G «IHXKeHepis, BUpOOHHULITBO Ta Oy IiBHULITBO»

Mudp KAI TIKE
nokymenrta | 1.22.04-01-2026

HALIIOHATIbHIVi YHIBEPCHTET crnenianbHicTh G5 «EnexTpoHika, elIeKTpOHHI KOMyHiKauii,
«KWIBCbKUUN ABIALIIMHUWN IHCTUTY T» . .

npuiano0yyBaHHS Ta pagiOTEXHIKay Crop. 31 3 33
OCBITHBRO-TIpO(heciiiHa mporpama «EJeKTpOHHI CHCTEMUY

3PA30K
oopmnenna ek3ameHauitiHo2o dinemy
HALIOHAJIBHUI YHIBEPCUTET «KUIBCBKUI ABIALIIMHUIN IHCTUTY T»

@DakyIbTeT aepoHaBiraiii, €JIEKTPOHIKU Ta TEIEKOMYHIKaIlii
Kadenpa enextpoHiku, poOOTOTEXHIKH 1 TEXHOJIOT1 MOHITOPUHTY Ta IHTEPHETY peUe
["amy3b 3HaHb: G «IHXKEHepist, BUPOOHULITBO Ta Oy 1IBHUIITBO
CrertianibHicTh: G5 «EnekTpoHika, elIeKTpOHHI KOMYHIKaIlii, Tpriaqo0yIyBaHHS Ta PallOTEXHIKa
OcsiTHbO-TIpO(eciitHa nporpama: « ENeKTpoHHI CUCTEMI
OcBiTHi# CTymiHb Maricrpa

EK3AMEHAIIMHUM BIJIET Ne 1
TeopeTnyna yacTuHa
1. Ha puc. NMOH-Tpan3ucTop nokazaHo sk nepemukad. Hamamoiite rpadik Vou K QpyHKIIIIO
qacy.

-

Vdrain Vot A
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.
}DD
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drain out~ "source

>
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2. JlaiiTe BU3HAUYEHHS HAyKH Ta OMUILITH 11 QYHKIIII.
3. SIki BUNIpOMiHIOBaHHS (KOJMBAHHS) BUKOPUCTOBYIOThCS B €JIEKTPOHHHUX CUCTEMAX JUIS
nepenaBanHs iHdopmariii a0 oTpuMaHHs 1HGopMalli Tpo 00’ exTH?

IIpakTHyHa yacTuHA

1. Tpumyctumo, 1110 Bac B3sUTM Ha pOOOTY B KOMIIaHIIO, sIKa 3aiMa€eThCs IPOEKTYBAHHAM
iHTerpasibHUX cxeM. KommaHis B 11el 4ac Mae 3aMOBJIEHHS Ha po3po0Ky 010110TeKH OCHOBHUX
koMipok B 0,12 mkm KMOH-texnomnorii. Bam nopyunnu pozpooky KMOH-iuBepTopa, mioia
TOTMOJIOTIT SIKOTO HE MOBHUHHA NepeBUIyBaTh 1,6 MKM X 3,3 MKM (TOpU30HTAIBHUMA PO3MIp X
BEPTUKAJIBHUNA po3Mip). J[1si BUKOHAHHS IIbOTO MPOEKTY BaM JaeThes 1 roanHa.

2. BukoHaHO BUMIpIOBaHHs JBOX (i3MUHUX BeduyuH. OTpUMaHi JaH1 HaBeIeH1 B TaOJIuUIIL:
X 12,4 | 12,5 | 13,8 [ 14,6 | 149 | 16,2 | 184 | 19,2 | 204 | 21,5 | 22,6
y 59 62 67 81 94 96 104 | 106 | 124 | 125 | 130
Pospaxysaru koedilicHTH JiHiliHOI perpecii ¥y =ax+b.

3aTBep/KEHO Ha 3aciiaHHi KadeapH eIeKTPOHIKH, pOOOTOTEXHIKU
1 TEXHOJIOT1¥ MOHITOPHHTY Ta IHTEPHETY pedei
ITporoxom Ne BiJ| . . 2026

3aBiqyBau kadeapu Maxcum 3AJIICHKUI
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3PA30K

ohopmaenna nucma ni020moeKu 8i0nosioell Ha eK3ameHi

HAIIOHAJIbHUN YHIBEPCUTET «KUIBCHKUI ABIAIIMHUN IHCTUTY T»
JUCT OIATOTOBKHU BIIITOBIJAEN HA EK3AMEHI

daxynbTeT aepoHaBiralii, eJIEKTPOHIKHM Ta TEJICKOMYHIKaIIii

Kadenpa enexrpoHiku, poOOOTOTEXHIKH 1 TEXHOJIOT1H MOHITOPUHTY Ta IHTEPHETY pedei
["amy3b 3HaHb: G «IHXKeHepisi, BAPOOHUIITBO Ta OYAIBHUIITBOY

CrientianbHicTb: G5 «EnexTpoHika, elneKTpOHHI KOMYHIKaIlii, Tpuiiago0yIyBaHHS Ta PaJiOTEXHIKa»
OcaiTHBO-TIpOdeciiiHa nporpama: « EXeKTpoHH1 cucTeMI»

OcCBITHIi CTYIIHb MaricTpa

3n00yBau Kypcy rpynu

(Im’st TIPI3BBULLIE) (mara)

EK3AMEHAIIMHAMA BUIET Ne
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APKYII NOIIUPEHHSA TOKYMEHTA
Ne Kymn Jlara [Tignuc .
nepeaHo . IL.Lb. orpumyBaua [TpumiTku
MIPUM. (uizposzixn) BHJAYl OTpUMYyBaua
(D 03.02-02)
APKYIII O3HAMOMJIEHHS 3 JOKYMEHTOM
Ne [Tignuc Jlara
ot [IpizBuie im'st mo-0aTHKOBI 03HaHOMJICHOT 03HaloOM- [TpumiTku
p- ocobu JICHHS
(D 03.02-04)
APKYI PEECTPAIIII PEBI3II
Ne [IpizBuie im'st m0-0aThKOBI Jara peBi3ii ITigmuc BrcHOBOK Inono
op. aJICKBaTHOCTI
(P 03.02-03)
APKYI OBJIIKY 3MIH
. ITigmuc
o Ne nucra (cTopinkm) 0coGH, Jlata Tlata
3Mi;-II/I AHVIEO sKa BHECECHHS | BBEICHHS
3minenoro | 3amineHoro | Hooro y BHECIIa 3MiHU 3MIHH
BAHOTO .
3MIHY
(D 03.02 -32)
VY3I'OJKEHHSA 3MIH
ITigmmc [Hiianm, mpi3Buie Ilocana Jara
Po3poOHuk
V3romxeHo
V3romkeHo
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