QE HauioHanbHUii TeXHIYHKUIA yHiBepcUuTeT YKpaiHu
«KUIBCbKUHW MNOMITEXHIYHUA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOTO»

PapiotexHiuHuit pakynbret
Kadegpa npUKNagHoi
pagioeneKTpoHiKu

[RE-232] KOHCTPYHOBAHHA TA BUTOTOBJIEHHA

HBY ANAPATYPU (MO 15)

Pob6oua nporpama HasuyanbHoi gucumnniim (Cnnabyc)

PexBi3uTH HABYAJBLHOI JUCHUILTIHA

PiseHb BUWW,Oi OCBIiTU ‘ Mepwulii (6akanaspcoKuii)

Fany3b 3HaHb
CneuianbHictb

OcBiTHA nporpama

Cratyc gucumnninm
®dopma HaBYaAHHA

Pik niarotosKu,
cemecTp

O6car aucumnninm

CemecTtpoBuii
KOHTpONb/
KOHTPO/bHI 3axoAau

Po3knapg 3aHATb
MoBa BMKnagaHHA
IHbopmauisa npo
KepiBHUKa Kypcy /
BUK/agadis

Po3mileHHA Kypcy

Enexmpounixa, asmomamuszayiss ma enexmpoHui KOMYHiKayii
Enexmponni xomynixayii ma padiomexuixa

172K IKP - Inghopmayiiina ma xomynikayitina padioindicenepis (€/[EHO

1725 IKPI+ - Inghopmayiiina ma xomyHikayitina padioindicenepis
(EAEBO id: 57910)
G55 IKPI - Ingopmayitina ma komyHixayiuna padioinxcenepis (€JEFO

Hopmarusna
Ouna (Oenna)
KYPC, B€CHAHUL cemecmp

OO0csr mucturunieg 4 Kpes.
Jlex. 20 rox, [IpaxT. 20 rox, JIa6. 40 ron, CPC. 40 ron )

3anik

Yxpaincovka

Jlexy.: Antunenko P. B.
Jlab.: Aatunesxo P. B.
CPC: Anatunenxo P. B.

Kypc po3mimieno Ha turardopmi auctaniiitnoro Hapdanus "CikopchKuid"

IIporpama HaBYAJIBbHOI TUCUMILIIHA

1. Onuc HaBYAJIBHOI IMCUMILIIHH, il MeTa, PeIMeT BUBYAHHSA Ta Pe3yJIbTATH HABYAHHS

Hucrtumnina «KoncrpyroBanus ta BurotosieHHss HBY amapatypu» npucBsiueHa BUBUCHHIO:
poriecy MpoeKTyBaHHs MiaHapHUX MpucTpoiB HBY Ha 0CHOBI CMYKKOBHUX JTiHIH,

poriecy npoektyBaHHs ApykoBaHuX iat ([I1) Ha ocHOBI mporpamHoro nmpoaykry Altium

€XHOJIOT1/ BUTOTOBJICHHS IpykoBaHux By3niB HBY miamazony.




Bxitouae 3HaiiomMcTBO 3 ocoOmmBocTaMH 1aHapHux HBY mpucroiB, pi3HOBHoamu Ta
texHojorismu Burotosienns HBY JII1, mociigoBHICTIO ii MPOEKTYBaHHS Ha MPUKIIAJI OIHO-, TBO-
a6o OararomrapoBoi JII1. [TounHaeThCs Bif aHAMI3y OTPUMAHOI CXEMHU E€JIICKTPUYHOT TIPUHITUIIOBOT 1
3aBEPILYETHCS CTBOPEHHIM KOHCTPYKTOPCHKOI JOKyMEHTAIli1.

[TpenMeT HaBYANIBbHOT JUCIUILTIHU: MPOLIEC CTBOPEHHS APYKOBaHUX IUIaT 1 puctpois HBY
BiJl CXEMH €JIEKTPUYHOI IPUHIMIIOBOI A0 pO3pOOICHHS KOHCTPYKTOPCHKOI JOKYMEHTAIII].

Mera HaBYaJIbHOI JUCIUILTIHA HABYUTH:

Hai3yBaTW OTPHMaHI TEXHIYHI 3aBOaHHA Ha pO3poOKy npykoBaHumx Tuiar ([II) Ta
eNleKTpoHHUX Moy B (EM) 3 KOHCTPYKTOPCHKOI Ta TEXHOJIOTIYHOT TOYOK 30pY;
poektyBati EM Ta kopiyc npuiaay A HbOTO 3a TOTOBUMHU CXEMaMU 3 OOIPyHTYBaHHSAM
MPUAHATHX PIIICHb;

WKOPUCTOBYBAaTH CydacHl cepenoBuia mnpoektyBaHHs (Altium Designer (AD)) mpu
npoektyBaHHi EM Ta npunany;

POBOIUTH OCHOBHI po3paxyHKH Juist ipoektyBanHs 11 HBY mianazony.

2. IlpepekBi3uTH Ta NOCTPEKBIZUTH AMCUUILIIHU (Micle B CTPYKTYPHO-JIOTiYHiH cxeMmi
HABYAHHS 32 BiANOBIIHOI0 OCBITHHOIO NMPOTPAMOI0)

Kypc opieHToBaHMil Ha ciayxadiB 3 0a30BUMHU 3HAHHSMH CXEMOTEXHIKH Ta €JIEMEHTHOI 0a3u
PE3, npuctpois HBY Ta aHTeHHUX cUCTEM.

Kypc 6a3zyeThcst Ha 3HaHHSIX 3 KpenuTHUX MoaymiB CxemoTexHika, [Ipuctpoi HBY, AnTeHn,
[IpoekTyBanHs npuitmMansHuX npuctpois HBY

3. 3MicT HABYAJIBLHOI JUCIUILTIHA

Po3ain 1. OcHOBHI NOHATTA Ta BU3HAYECHHS.

1.1 Ictopis Bunukuenns [I1 ta JIIT HBY gianazony.

1.2 1, ocHOBHI BU3HAYEHHS.

1.3 Bugu AI1.

1.4 Ocob6nusocti I HBY pianazony.

1.5 EneMeHTH IpyKOBaHOTO MOHTAXY.

1.6 OcHOBHI THUITH MIKPOCMY>KKOBHUX JIiHIH, SIKI BAKOPUCTOBYIOThCS A7 ctBopenHs JI1 HBY
Jianasony.

1.7 HeogHopimHOCTI MiKpOCMY>KKOBHX JIiHiH Ta nepexoau B J{I1 HBY niamazony.

1.8 TTocmigoBHicTs poektyBanns JJI1 HBY niamazony.

Po3zxin 2. Marepiaym 111 BUTOTOBJIeHHS ApyKoBaHux miat (J1II).

2.1 @onpra.

2.2 Ilpenperu.

2.3 Jlaminaru.

2.4 OcobnuBocTi Matepiaunis 1 JI1 HBY niamazony.

2.5 Tami marepianm.

Po3zain 3. Texnosorii Burorosaenns I1.

3.1 Onsig TexHomoriH BurorosiaeHHs JII1.

3.2 BuroroBneHHs oqHoCcTOpoHHBO1 JI1.

3.3 BuroroBieHHst ABocTopoHHBO1 JI1.

3.4 BurotoBnenns 6araromaposoi JI1.

3.5 Ocob6nuBocrti BurorosneHus 11 HBY nianazony.

3.6 BuroroBnenns rayukoi 11



3.7 BurotoBneHHs rHyuyko-xopctkoi JI1.

Po3zain 4. TexnoJiorii BUTOTOBJICHHS eleKTPoHHMX Mony.aiB (EM) HBY pianazony

4.1. Bunu MmonTaxy Hu3zbkodactoTHuX EM Ta EM HBY nianazony

4.2. BUBiJHUI MOHTAX.

4.3. Tlaiika. ITpumiit. Tpamuuiiinuii Ta Oe3cBuHueBuii mpumiid. [laiika xBunero. [laiika
Mo/BiliHOIO XBHIIeo. CeNeKTUBHA Taiika.

4.4. TloBepxueBuii (SMT) monTaxk. Bcranosnenus SMT enementis. [laiika

Po3nin S. ledexkT Ta KOHTPOJIb AKOCTI IpH BUroToBJIeHHI {11

5.1. Tunosi nedexru TpagapeTHoro JpyKy

5.2. ledextu nmaiiku orapiaeHHsM. [llapuku npuroro.
. BiacyTHicTb 3MouyBaHHs. BifcyTHICTh masHOTO 3’ € THAHHSL.

5.4. llepemuukw, mycToTH. [1OMKOMIKEHHS] KOMIIOHEHTIB Ta MAasTHUX 3’ €IHAHb.

Po3zain 6. OcoduBocti npoextyBanns I HBY nianazony

6.1. Knacu Tounocti JI1

6.2. KonctpyxrusHi xapakrepuctuku JI1.

6.3. Po3paxyHOK HU3bKOUACTOTHUX €JIEMEHTIB JIPYKOBAaHOTO PUCYHKY

6.4. CxpaiiOyBanHns. PeniepHi MiTKH.

6.5. OcobmuBocTi TONONOTI{ B TuTaHapHUX mpuctposix HBY.

6.6. HBY 3'ennyBaui nys BcranosneHHs Ha JII1.

6.7. Kopniyca HBY kommnonenTiB ajis BcraHoBieHHs Ha J{I1.

6.8. bopors6a 3 mo6iuanm HBY BunpoMiHIOBaHHSIM.

6.9. OcobnuBOCTI NPOEKTYBaHHS KOPIYCiB A MIaHapHuX npuctpois HBY.

Po3aia 7. OdopMiieHHS KOHCTPYKTOPCHKOI TOKYMeHTAIIil.

7.1. 3aranbHi IOJTOXKCHHS.

7.2. Cxemu.

7.3. Ilepeik eIeMEHTIB.

7.4. Kpecnenuk JI1 (kpecneHnuk meraii).

7.5. Kpecnenuk npykoBaHoro By3yia/EM.

7.6. Kpecnenuk npunany.

7.7. Cnenudikarii Ha CKJIaJadbHI OAUHHUILIL.

4. HaByajbHi MaTepiaju Ta pecypcu

1. ACTY 2646-94. I1natu npykoBaHi. TepMiHU Ta BU3HAUCHHS

2. Tlpemper. Po3poOka cTeka ckiIagHHX OaraTomiapoBHX ApyKoBaHHX IutaT. OcoOnmBOCTI
(dopMyBaHHS CTeKa 3 ypaxyBaHHSM KOHTPOJIO 3a iMIIeaHCOM NpoBigHMKIB. YacTuHa 3 — Pexum
nocryiy: http://ictech.com.ua/ publication.html#prepreg

3. Printed circuit board materials — Pexxum goctymy: http://surl.li/hubig

race Width Calculator [Enextponnnii pecypc] / PCBway — Pexxum goctymy 1o pecypcy:

9. PCBway [Enexrponnuii pecypc] — Pesxxum noctyny no pecypcey: https://www.pcbway.com/

10. JLCPCB [Enexrponnuii pecypc] — Pexum nmoctymy o pecypey: https://jlepcb.com/

11. Tutorial - A Complete Design Walkthrough with Altium Designer [Enexrponnuii pecypc]
— Pexxum noctymy o pecypcey: Tutorial - A Complete Design Walkthrough with Altium Designer |



12. Altium Academy [Enexrponnuii pecypc| — Pexxum moctymy o pecypcey:

13. Rogers Corporation - pexuM J0CTyITy 10 pecypcey: https://rogerscorp.com/
HaByaibHUI KOHTEHT

5. MeTonunka onaHyBaHHSI HABYAJIbHOI JUCHMILTIHN (OCBITHHOT0 KOMIIOHEHTA)

JlexmiitHuit Marepian y BUIVISAAI KOHCIIEKTY JIEKIIH — Mpe3eHTallii, 3Haxonutbes Ha Google
JIUCKY Ta 3aBXAH JOCTYMHUHN cllyXauaM KPEAUTHOTO MOJYJIS.

OCHOBHOI0O METOI0 JIAOOPAaTOpPHUX pPOOIT € HaBUMTH cTyaeHTIB mpoekrysatu JII HBY
JiarnazoHy, NPUHMAaTH CaMOCTIHHI OOTPYHTOBaHi pIIICHHS, HABYUTH MPALIOBATH 3 TEXHIYHOIO
JIOKYMEHTAIII€I0, OPIEHTYBATHCS B €JIeMEHTHIN 0a3i Ta TtexHomorii surorosnenus JI1 Ta JIIT HBY
Jiama3oHy, BMITH ITpaifoBaTy B cepenoBumia Altium Designer.

OpieHTOBHMI MepeiK TeM JadopaTOPpHUX poOIT:

1. Bu6ip 3aBganHs. AHaii3 OTpUMaHOTO 3aBIaHHS.

2. HanamrtyBaHHS IPOTrPaMHOTO CepeIOBUILA.

3. CtBOpeHHs 610;110TeKH YMOBHUX TpadiuHUX NO3HAYEHb.

4. CtBopennst 6iomiorekn mocankoBux Mmicis EK. IToOynosa/3aBantaxkenHst 3D Momeneit
KOPIYCiB.

5. Po3paxyHok Ta cTBOpeHHS 010710TeKH KOHTAKTHUX MailIaHIUKIB.

6. CTBOpEHHS CXEMU €JIEKTPUYHOI IPUHIIUIIOBOT, IEPEIIIKY €JIEMEHTIB.

7. IlepeBipka cxeMH, BUTIPABICHHS TTIOMHUJIOK.

8. Po3paxyHok Ta ctBopenHs rabaputis JII1. 3aBaHTakeHHsI Ta pO3MIIIIEHHS €JIEMEHTIB.

9. Po3paxyHOK e1eMEHTIB JPyKOBAaHOTO MOHTaXy. HamamtyBaHHS TpaBuiI TpacyBaHHS.

10. TpacyBanns JI1. Ileperipka JII1, BUunpaBieHHs MOMUIIOK.

11. CrBopenns kpecnenuka JI1.

12. CtBopenHs kpecinennka EM.

13. CtBopeHHs TexHONMOTiYHUX (haiiniB 11 BuroroBneHHs /11

14. CrBopenns crierudikamii Ha EM Ta npunan.

6. CamocriitHa po0oTa cTyaeHTa

Ha mouarky cemecTpy KOXXHOMY CTYIACHTY BHIA€ThCS IHIWBITyallbHE 3aBIAHHS, SIKE €
HACKPI3HUM JJIs1 BChOTO KypCy 1 MOXe B MOAABIIOMY CTaTH OCHOBOIO JUISl TUTNIOMHOTO TPOEKTY.

InmMBiMyaNbHI 3aBIaHHS PO3POOISIFOTHCSI HOBI TSI KOXKHOTO KypCy/TPYIIH.

Ha maGoparopHux poOOTax CTYIEHTH BHUKOHYIOTBHCS 3a/Jadi 3TiTHO OTPUMAHOTO 3aBIaHHS.
3aBmaHHs 1715 1a00paTopHUX PoOIT 0a3yIOThCs HA BAKOHAHHI MOMIEPEAHIX.

3a HaB4abHUM TuTaHoM miependadeHo JIKP. Bona mictute po3paxynku [I1, mo HeoOXimHi
JUISL YCHIIIHOTO BUKOHAHHS JlabopatopHux pooit. IKP 3axuriaerscs.



IMosiTMKa TAa KOHTPOJIb

7. HoaiTHKa HABYAJbHOI JUCHHUILTIHA (OCBITHHOI0 KOMIIOHEHTA)

OcHOBHa yBara NpPUIUIAETHCS CaMOCTIMHOMY BHKOHAHHIO 1HAMBIIyalbHHX 3aBAaHb Ta
BYACHOCTI X 371a4i. A TaKOXX PO3YMIHHIO TEXHOJIOTIYHHUX Ta KOHCTPYKI[ITHUX aCTIEKTiB IPOEKTYBAHHS
AI1. JlaGopatopri poOOTH TOOYyIOBaHI HACTYIIHMM YWHOM: Ha TIOYATKy 3aHATTS BUKJIAIaq
JIEMOHCTpPY€E TOCTIJOBHICTh BUKOHAHHS 3a/a4 Ha JaHy J1aboparopHy poOOTy, 1 BeCh 1HIIMN Yac
CTYJACHTH TPAIfOI0OTh HAJ BIAMOBIIHOK YaCTHHOK CBOTO I1HAMBIAyaJbHOTO 3aBaaHHsA. Ha
nabopaTopHUX POOOTAX JIO3BOJSETHCS KOPUCTYBATuCs TeiaepoHaMHM Ui TOIIYKYy HEoOXiaHOi
iH(pOopMaIrii.

VYBech MOBIIKOBUN Marepiai po3minieHo Ha Google AHCKy, A0 SIKOTO y CTYAEHTIB 3aBXKAH €
JOCTYII.

8. Buiu KOHTPOJIIO Ta PETHHIOBA CHCTEMA OLiHIOBaHHA pe3yabTariB HaBuyaHHs (PCO)

1. BukoHaHHs J1a00paTOPHUX POOIT

OI1IHIOETHCST BUKOHAHHS 33/1a4 Ha JTAOOpaTOPHUX poOoTax

O1iHIOETHCS BYACHICTh BUKOHAHHS 3a71a4

O1iHIOETHCS TOBHOTA BUKOHAHHS

3a Ko)KHE BUKOHAHE 3aBJaHHs Ja0opaTopHOi poOOTH MOXKHa Habparu 2 Ganu:
MaxkcuMaabHO MOXKIIMBO OTpuMaru 2 6anu x 14 = 28 Gamis.

2. HanucanHus MOIyJIbHOI KOHTPOJIbHOI podoTu (MKP)

MKP npoBoautscs on-line y Bursiai TectoBux 3apaanb. MKP mae oOMexeHHs B yaci.
MaxkcuManbHO MOXKIIMBO OTpuMaru 12 Ganis.

3. Buxonanus Ta 3axuct JIKP

JIKP 31aeTbes B €IEKTPOHHOMY BUITIAI, SIK (aiii apxiBy (*.zip)

JIKP BuKOHaHA HE 3a CBOIM 1HIWBITyallbHUM 3aBIaHHIM JI0 3aXHUCTy HE IPUIMAETHCSI.
JIKP BukoHaHa 4aCTKOBO, 10 3aXUCTY HE IPUIMAETHCS.

MaxkcumanbHO MOXIINBO oTpumMatu 20 Oais.

4. Ex3zameH

MaxkcumanbHO MOXIINBO oTpumMat 40 Oais.

S. YmoBu nonycky no Ex3ameny:

crimue Hanucanas MKP;

MKOHaHHS J1a00paTOpHUX 3a/ay ;
apaxyBanHs JIKP;

TpuMaHHs He MeHie 30 6aiiB 3a cemecTp.

Tabauus BiANOBiIHOCTI peTHHIOBUX 0aJIiB OL[IHKAM 32 YHIBEPCUTETCHKOI0 HIKAJIO0

KinbkicThs 0axaiB Ouinka
100-95 BigMinHO
94-85 Hyxe noodpe
84-75 Hobpe

74-65 3a10BUILHO



64-60 JlocTaTHBO
Menmre 60 He3anoBinbHO
He BUKOHaHI YMOBH JOMYCKY He momymeno

9. lonarkoBa indopmauis 3 AMCHUIIIHU (OCBITHHOI0 KOMIIOHEHTA)

Onuc marepiaJbHO-TeXHIYHOro Ta iHopmauiiiHoro 3a0e3ne4eHHs IUCUUILTIHA

JlaGoparopHi 3aHATTS MPOBOIATHCA B NporpamMHOMy 3abesmedenHi Altium Designer, mio
3aBaHTAXYETHCS CTYICHTAMH CAMOCTIHHO 3a aKaJeMIYHOIO JIIECH31€I0 3 CAalTy po3poOHHUKa.

PoGouy nporpamy HaBUaIbHOI JUCHMILTIHY (cualyc):
Cxaageno Aatunenko P. B.;

YxBajeno xadenporo [TPE (mmpotokon Ne 06/2024 Bix 27.06.2024)

IMoromxeno metoauunoro komiciero paxyasrery/HHI (ipoToxom Ne 06/2024 Bin 28.06.2024)



