Qu HauioHanbHUIA TeXHIUHUI YHIBEpPCUTET YKpaiHU Ka(peﬂ,pa I'IpVIKJ'Ia,EI,HO'I'

«KUIBCbKUW NONITEXHIYHUA IHCTUTYT

ag imeHi ITOPA CIKOPCbKOIO»

pafioeneKTPOoHIKK

[RE-37] TEXHOJIOI A BUPOBHULLTBA
PALIOEJIEKTPOHHOI AMAPATYPU

PoGou4a nporpama HaB4anbHOiI gucuunniim (Cnnadyc)

PiBeHb BULLLOT OCBITK
Fany3b 3HaHb
CneuianbHicTb
OcBiTHS NporpamMa
CTaTyC gncuuvnniiHu

®dopma 3006yTTA BULWOT
OCBITU

Pik niprotoBku,
cemMecTp

Ob6csar gucumnnniHm

CemecTpoBum
KOHTPOJIb/KOHTPOJIbHI
3axoam

Po3knapg 3aHATb
MoBa BMKJ1agaHHA

IHbopmMauisa npo
KepiBHUKa Kypcy /
BUKJ1a4aviB

Po3MilLeHHS Kypcy

PekBi3uTU HaB4YaJIbHOI AMCLMUNNIHU

MNepwnin (bakanaBpCbKuUin)

17 - EneKTpoHika, aBTOMaTu3aLia Ta esIeKTPOHHI KOMYHiKaL,il
172 - ENeKTPOHHI KOMYHiKaLii Ta pagioTexHika

Bci ON

Bubipkoa (P-kaTasnor)

OyHa

[ocTynHo ons Bubopy NovYmMHaum 3 3-ro Kypcy, BECHAHUIN ceMecTp

4 kpen. (Neku. 18 roa, MpakT. ron, J1lab. 36 ron, CPC. 66 ropg )
3anik

https://schedule.kpi.ua
YKpaiHCbKa

Neku.: F'onoBHa B. M.,
Nab.: FonoBHa B. M.,
CPC.: [onoBHAa B. M.

https://do.ipo.kpi.ua/course/view.php?id=7170

Mporpama HaB4YaNbHOI AUCLUNINIHU

1. Onuc HaBYaNbHOI AMcuuniHm, ii MeTa, npeamMmeT BUBYHAHHA Ta pe3ysibTaTUn HaBYaHHA

TexHonoria BupobHULTBa pafioeneKTPOHHOI anapaTypu (OPMYE HaBUYKN NPOEKTYBaHHSA
TEXHOJIOM4YHOT AOKYMeHTauil Ha BUpib; MpoeKkTyBaHHSA TEXHONOriYHUX NpoLeciB BUPOobHML TBa
npoaykuii; po3pobssiHHA HeobXiAHOro OCHALLLEHHS; HalalWTYBaHHA Ta KOHTPOJ1b; BUNpobyBaHHS
roTOBOI NPOAYKLi Ha eTanax BUrOTOBASAHHS i ekcrnayaTyBaHHA BMPOOIB.

fAKLL0 3aBAaHHA KOHCTPYKTOpa PEA - npoekTyBaHHA KoMnnaekTy K[ Ha Bupib, To 3aBAaHHS
TEXHOJI0Ora - CMPOoeKTYBaTU TEXHOMOrIYHI npouecy i 3abe3ne4ynTn BUPOOHMLTBO FOTOBOI MPOAYKLLT.


http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?v=b3cf4de0-2c84-4297-a3ab-4d87f1dde7c1
http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?v=b3cf4de0-2c84-4297-a3ab-4d87f1dde7c1
http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?v=b3cf4de0-2c84-4297-a3ab-4d87f1dde7c1
https://do.ipo.kpi.ua/course/view.php?id=7170

3HaHHA Ta po3yMiHHA TexHonorii BUpobHULTBA A03BOASIOTL BUFOTOBAATU HAAiMHI Ta 3pYy4Hi B
KOPUCTYBaHHI BUCOKOTEXHONOI4YHI MPUCTPOI Pi3HOMAHITHONO NPU3HAYeHHS | CTyNeHsA CKNaLHOCTI
05 Pi3HOMaAHITHUX YMOB eKCnJlyaTyBaHHS

2. MpepeKBi3uTU Ta NOCTPEKBIZUTU AUcCUUNNiHKU (MicLe B CTPYKTYPHO-NOrivyHIN cxemMmi
HaB4YaHHA 3a BiANOBIAHOIO OCBITHLOIO NPOrpamMolo)

CTyneHTn MaloTb BMIiTK npautoBaTn B cepenoBuili SolidWorks (aucuvnniHa "TpmBumipHe
MopesntoBaHHSA PEA").

MaTun po3yMiHHA | HAaBUYKM NpoeKTyBaHHA PEA (ancumnniHa "KoHcTpytoBaHHSA PEA").

3. 3MICT HaB4YaNbHOI AUCLUNNIHMN

3MicT aucumnninnm: 18 roguH nekuin, 36 roguH nab. pobiT, 3anik. JlekuinHMn maTepian 000aTKOBO
3aCBOIETHLCA Ha TabopaToOpPHUX 3aHATTAX.

Tema 1 BcTyn

e BcTyn. Micue TexHonorii BupobHuuTBa PEA y npoueci NnpoeKkTyBaHHS, BUTOTOB/ISIHHSA Ta
eKCrnlyaTyBaHHS pafioenekTpoHHOI anapaTypu.

¢ [IOHATINHMIK anaparT.

¢ ICTOPNYHNI eKCKYypC.

e OCHOBW TEXHOJIOr4YHOI NiAroToBKMN BUPOBHMLTBA pafioeneKTPoHHOI anapaTypu

Tema 2 CybTpakTnBHI (06pobNAHHSA) TEXHONOriT BUTOTOBASAHHA AeTanen.

e Knacudikauis. MexaHi3amMu BNanBY Ha MaTepianu.

e MexaHiyHe BuaaneHHsa maTtepiany (pizaHHS, CBEPOJIEHHS, TOYiHHSA, pe3epyBaHHS, CTPyraHHS,
MPOTAryBaHHSA).

¢ XiMiYyHe, eneKkTpoximMiyHe, NMpoMeHeBe, eNioHHe, ra3o-noayM’'sHe BUOajleHHa MaTepiany.

o Di3nKo-xiMiyHi MeToaAn 06pobNAHHSA

Tema 3 AOUTUBHI TEXHONOTIT BUrOTOBAISAHHA OeTanen

e [ligroToBKa NoOBEpPXHi

e ®i3nYHi TexHoNOriT PopMOyTBOPEHHSA (NMUTTS, MPecyBaHHSA, MOPOLLKOBa MeTanypris)
¢ XiMiYHi, enekTpoxiMidHi, MpoOMeHeBIi, eNioHHI, ra3o-nosiymMm’aHi TeXHONOrIi

¢ 3-D TexHonorii BUroToBnsHHA BNpobis

Tema 4. TexHonorii 3MmiHK BnactuBocTen (06pobnsaHHSA)

¢ Qi3mKo-XiMiyHi npouecn. Knacudikauis.
e 3aKaJlloBaHHA, Bignas. HoOpManilauis, BiANyck, Haknen.
¢ JleryBaHHSA, ongy3inHe HacnyeHHs, kapboHisauis, ioHHa iMNnaHTauin

Tema 5 MokpuTTs y BUPOOHULTBI padioeneKTPOHHMX anapaTiB. HeopraHiyHi nokpuTTS

e 3arasjibHa Kiacugikauisa NOKpUTb. NMpU3HaYeHHs

¢ MeTanizauisa. TexHonorii opMyBaHHSA iHLWNX HEOPraHiYHUX NOKPUTb (OKCUAHI, hocdaTHi,
HITPUOHI Ta iH.)

e XiMiYHe ocam>KeHHs.

e EnekTpoximiyHi nokpnTT4. Mpouecn. TexHosoria. NMonapu3sauis

e Koposig, il pi3HoBUAM Ta WBUAKICTb. NMacuBauia. ManbBaHivHi KOPO3iNHi Napn. AHTUKOPO3iNHNI
3axucT



Tema 6 MokpuUTTHA Yy BUPOBHNLTBI pafioeneKTpoHHUX anapaTiB. OpraHivyHi NokKpuTTS

¢ Knacugpikauisa. BusHa4eHHS. MeToan HaHeCeHHS, BNacTUBOCTI
¢ JlakochapboBi NokpuTTA. TexHonorii HaHeceHHs. Cdhepyn 3aCTOCYBaHHSA

Tema 7 OcHOBU TexHooril BUrotossieHHs IC

o doToniTorpadis
e ObnapgHaHHSA | ycTaTKyBaHHSA

JlabopaTopHi 3aHATTS
OCHOBHI 3aBAaHHA LMKy NabopaTOPHUX 3aHATh:
a) nepeBipka HabyTnx TeopeTUYHUX 3HaHb Ha NpPaKTuULi;

6) HabyTTa HaBMYOK POBOTU 3 TEXHONOrIYHMM 0BNagHaHHAM;

B) OBONOAIHHA MeToAaMN BMMIpPIOBaHHSA NapaMeTpiB Ta XapakTepucTuk Bnpobis i npouecis;

r HaGyTTﬂ HaBMYOK OLLIHKN eKcnepmMeHTalbHNUX faHuX Ta (popMyBaHHA BMCHOBKIB.

|N9 Ha3Ba nabopaTopHOi poboTn (KOMMN'IOTEPHOIO NPAaKTUKYMY)

KinbKicTb
ayn. roguH

Nlocnif>XeHHs iIHCTpyMeHTiB Ana cybTpakTnBHOI 06pobkn MmaTepianis. Ceepna,
PO3ropPTKU, MPOTAXKKM

1

4

[locnif>XKeHHs iIHCTPYMeHTiB Ana cybTpakTmMBHOI 06pobkn MaTepianis.

2 Opesun. WnidysanbHUKN. MpuTnpn. XoHn

4

[locnig)XeHHS BNJAMBY YacTOTU reHepauil Ha NPOAYKTUBHICTb Y1bTPa3BYKOBOI
06pobkn MaTepianis

[ocnigeHHSA NPOAYKTUBHOCTI Ta TOYHOCTIi 06pobKn MeTaniB eNnekKTPUYHUM
epo3inHUM MeToa0M

[ocnipeHHs npeunsinHmnx goTtowabnioHis

[ocnifXeHHs NpoLeciB KOHTaKTHOI poToniTorpadil

[ocnigeHHA NpoueciB O4MNLWEHHS | KOHTPOJIO YUCTOTU Niaknanok gnsa IC

NAiBOK

[locnigXKeHHs NPUHLKUNMIB Nobyn0BY BaKYYMHUX YCTAHOBOK A8 HAHECEHHA TOHKUX

Of oo [Njoju

3anik

N Y EEYEES

4. HaB4yanbHi MaTepianu Ta pecypcu

NabopaTopHi poboTn npoBoaAaTLCS B NabopaTopisax PT® kadenpwn MNPE Ha HasBHOMY obnagHaHHI

na6. 306; nab 410, 412; kabiHeTy MiKpoeneKTpOoHikn K. 408
JliTepaTypa 00 onaHyBaHHS Kypcy

BbasoBa

1. N'oTpa 3.10. TexHoNOris eNeKTPOHHOI TeXHIKN. HaB4YanbHUIM NOCiBHMK y ABOX TOMaX. JIbBIiB:

BupaBHMUTBO JIbBIBCbKOI MoniTexHiku, 2010. T. 1. 888 c.

2. bunibnH K.l. KOHCTPYKTOPCBbKO -TEXHOIOriYHEe NPOEKTYBaHHSA eNeKTPOHHOI anapaTypu: Kuis,

2016. 568 c.




3. TexHONOria HaHeCeHHS HeMeTasieBNX MOKPUTTIB Ta BUPOOHULTBO NnaT APYKOBAHOr0 MOHTaXy
[EnekTpoHHUN pecypc] : nigapydHuk / J1. A. Auiok, O. B. KocoriH, . 0. Ywanoscbkuin, O. B.
NiHoyeBa, 0. ®. PaTees; EnekTpoHHi TekcToBi gaHi (1 dann: 6,9 MbanT). - Knis : KMl iM. Irops
Cikopcbkoro, Bua-so «lMoniTexHika», 2018. - 330 c.

HaB4yanbHi NOCIOHUKM.

4.bobano, HOpin dpocnaBoBuYy. AKiCTb, HAAINHICTb pafioeneKTPOHHOI anapaTypu. EnemeHTn Teopii i
meToaun 3abesnevyeHHsa: moHorpadisa /H0.49. Bobano, J1.A. Hepoctyn, M. . KicennyHuk; 3a pefakui€o
J1.LA. HepocTyna; MiHiICTepCTBO OCBiTU | HAyKn YKpaiHu, HauioHanbHWM yHiBepcuTeT "JIbBiBCbKaA
nosiiTexHika". J1bBiB: BuaaBHMLUTBO JIbBIBCbKOI NosiTexHiku, 2013. - 196

c. https://opac.kpi.ua/F/?func=direct&doc_number=000640841&local base=KPI01

5.boHpapeHko, Irop Mukonanosuy. NpoekTyBaHHA HaNiBNPOBIAHUKOBUX MPUAaAiB Ta iHTerpaabHux
CXeM: HaBYaJibHUIN NOCIOHMKANA CTYLEHTIB cneuianbHocTen "Mikpo-Ta HAaHOCUCTEMHa TexHika",
"EnekTpoHika" /.M. boHpapeHko, O.B. bopogaiH, B.lM. KapHayLlweHKo; MiHICTEpCTBO OCBITU i HAYKHN
YKpaiHn, XapKiBCbKU HaLioOHaNIbHNI YHIBEPCUTET pagdioenekTpoHikn. Xapkis : XHYPE, 2019. - 174
C. https://opac.kpi.ua/F/?func=direct&doc_number=000603218&local base=KPI01

6.BucoynH, BikTop OnekcaHgposuy. CntocapHo-cknanoBi poboTn y BUpoObHNLTBI padioeneKTPOHHOI
anapaTypu: HaB4anbHWN NOCIBHMK NS YYHIB MPOMECINHO-TEXHIYHNX HaBYanbHUX 3aknaais /B.O.
BucouuH.K.: Buwa wkona, 2006. - 279

c. https://opac.kpi.ua/F/?func=direct&doc_number=000201591&local base=KPI01

7.FoTpa, 3eHOoH HOpinoBnY. TEXHONOriA eIeKTPOHHOT TEXHIKN: HaBY. Nocib. ana ctyn. 6asosoro
HanpsaMmy "EnekTpoHika": y 2-x Tomax /3.10. FoTpa; M-BO OCBiTU i HayKn YKpaiHu, Hay,. yH-T
"JlbBiBCbKa noniTexHika". Jiesis: Bua-so HY "JibBiBCbKa noniTexHika",

2010. https://opac.kpi.ua/F/?func=direct&doc_number=000350523&local_base=KPI01

8.3iHbkoBCbKUIN, KOpin ®paHueBnyd. KoMmn'toTepHe CXEMOTEXHIYHE MOAE/IOBAHHS €JIEMEHTIB
pafioesieKTPOHIKN: NiAPYYHUK ONA CTYA. BULL. HaBYy. 3ak. /[HO.®. 3iHbkoBCbkUi, A.B. KoBanb; M-BO
OCBITU | HayKK, MOJI0Ai Ta cnopTy YKpaiHn, HauioHanbHU TPaHCMOPTHUNA YH-T.KNiB: HaLioHanbHUn
TpaHCNOPTHUI YH-T, 2013 - T. 1, 4. 1 : NacmBHa eneMeHTHa 6a3a; 4. 2 : PinbTpun. --2013. -- 348

c. https://opac.kpi.ua/F/?func=direct&doc_number=000350178&local base=KPI01

9.Mipcbkux, leoprin OnekcaHapoBny. KOHTpOIb NapaMeTpiB Nig 4ac NpoeKTyBaHHSA, BUpobHML TBa
Ta ekcnnyaTauii pagioenekTpoHHOI anapaTypu: HaBYy. NocCib. Ang CTyA. BH3 3a cneu. "BupobHuuyteo
efNleKTpPOoHHMX anapaTiB" Ta "EnekTpoHHa nobyposa anapaTtypu" /I.0. Mipcbkux, H.M. PyneHko; HTYY
"KOI". K.: HTYY "KMI", 2009. - 140

c. https://opac.kpi.ua/F/?func=direct&doc_number=000241759&local base=KPI01

10.TexHon0ris BUpOBHUL TBa e1eKTPOHHMX 3acobiB: MeToANYHI BKa3iBKM 40 BUKOHAHHS
nabopaTtopHux pobiT oNA CTyAEHTIB pafioTeXHIYHOro hakynbTeTy Hanpsamy "EnekTpoHHi anapatun”
/Yknag. B. A. bigeHko, B. A. KoxxywHuni, B. A. Mpyc; HTYY "KMNI". K.: MNoniTexHika, 2007. - 52

c. https://opac.kpi.ua/F/?func=direct&doc_number=000195324&local base=KPI01

MoHorpadii.

11.AcdaHackeBa, Onbra BaneHTuHiBHa. JlazepHa noBepxHeBa 06pobka MaTepianis: MoHorpadis /O.B.
AdaHacbeBa, H.O. Jlana3zaposa, €.I1. PegopeHkKo; MiHICTepCTBO OCBITK | HayKn YKpaiHu,
XapKiBCbKUM HaLioOHaNIbHUW YHIBEPCUTET panioesieKTPOHIKN, XapKiBCbKUN HaLiOHaIbHNI
aBTOMObGINbLHO-A0POXHIN YHiBEpCUTET. XapkiB: MaHos A. M., 2020. - 100
c.https://opac.kpi.ua/F/?func=direct&doc_number=000634022&local base=KPI01

12.3iHbKoBCbKMIA, KOpih ®paHueBny. MogentoBaHHA efleMeHTHOI 6a3n eneKTpPOHHUX anapaTiB y
kKoMn'toTepHoMy cepegosuLli Micro-Cap: moHorpadis /H0.®. 3iHbkoBCbKNM, A.B. KoBanb; MOH
YkpaiHu, HTYY"KMI". Kuis: HTYY "KMI", 2010. - 461

C. https://opac.kpi.ua/F/?func=direct&doc_number=000341214&local base=KPIO1



https://opac.kpi.ua/F/?func=direct&doc_number=000640841&local_base=KPI01
https://opac.kpi.ua/F/?func=direct&doc_number=000603218&local_base=KPI01
https://opac.kpi.ua/F/?func=direct&doc_number=000201591&local_base=KPI01
https://opac.kpi.ua/F/?func=direct&doc_number=000350523&local_base=KPI01
https://opac.kpi.ua/F/?func=direct&doc_number=000350178&local_base=KPI01
https://opac.kpi.ua/F/?func=direct&doc_number=000241759&local_base=KPI01
https://opac.kpi.ua/F/?func=direct&doc_number=000195324&local_base=KPI01
https://opac.kpi.ua/F/?func=direct&doc_number=000634022&local_base=KPI01
https://opac.kpi.ua/F/?func=direct&doc_number=000341214&local_base=KPI01

13.MeTanoKCcMaHi HAHOKOMMNO3UTU: eNeKTPOXiMiYHUN CUHTE3 | BNaCTUBOCTI: MOHOrpadisa /M. [.
CaxHeHko, O. O. OB4yapeHko, M. B. Beab; HauioHanbHU TeXHIYHUN YHiBEPCUTET "XapKiBCbKNI
MOMiTEXHIYHUIA IHCTUTYT". XapkiB: MaHoB A.M., 2019. - 145

c. https://opac.kpi.ua/F/?func=direct&doc_number=000612542&local base=KPI01

14.CaxHeHko, Mukona OMnTpoBmY. MeTanoKCUAHi HAHOKOMMO3UTKU: €NIeKTPOXIMIYHUNA CUHTES |
BNACTMBOCTI: MoHorpacia /M. [l. CaxHeHKo, O. O. OB4apeHko, M. B. Beab; HauioHanbHU TeXHIYHUA
yHiBepcuTeT "XapKiBCbKUW MNOAITEXHIYHMW iIHCTUTYT". XapkiB: NaHoB A.M., 2019. -145
c.https://opac.kpi.ua/F/?func=direct&doc_number=000612542&local base=KPI01

CrarTTi.

15.Bonkos, €. B. MakcuManbHUM KYT CTEPEO3NOMKMN AN POPMYBAHHS PEHTIeHIBCbKNX 06'EMHIMX
cTepeo3obpaxkeHb /€. B. Bonkos, C. |. MNpOWHNYEHKO. // DNEKTPOHUKA 1N CBA3b: HAaYy4HO-
TexHun4decknim )ypHan2013Ne 5(76). - C.

25-30 https://opac.kpi.ua/F/?func=direct&doc_number=000555906&local_base=KPIO1

16.Tumuunk, I'puropin CeMmeHoOBNY. ['paHNYHI XapaKTEPUCTUKN KOFEPEHTHOINO ONTUYHOI O
cnekTpoaHanizaTopa /Ipuropin CemeHoBnY TuM4uK, KyiHb AHb HryeH, Mukunta Ceprinosuy
Konobpopnos //HaykoBi BicTi HTYY «KII»: HayKoBO-TeXHi4YHUI XXypHan. - 2014. - Ne 5(97). - C.
119-123. https://opac.kpi.ua/F/?func=direct&doc_number=000584743&local base=KPI01

17.lUnHKapyk, O. M. [locnig>XeHHS NOTEeHUINHOT TOYHOCTI Ta PO34iNbHOI 30aTHOCTI ha30BOro
baraTo4acToTHOro MeToay BUMiptoBaHHS BiacTtaHen /O. M. LUuHkapyk, B. P. JTlobunk, T. O.
[OeMeHTbeEB// DNeKTPOHMKa N cBA3b. - 2011. - Ne 3(62). - C.

78-82. https://opac.kpi.ua/F/?func=direct&doc_number=000298573&local_base=KPI01

18. Tka4dyk P. A. OCHOBM TeXHONOril pafioeneKTPOHHUX anapaTiB : HaBYasibHWA NOCIOHUK / P. A.
Tkauyk, B. I'. Jo3opcekun, J1. €. Oegnis, I. HO. Jenis. - TepHoNinb : TepHOMiNIbCbKUA HaLiOHAaNbHNI
TexXHiYHUN yHiBepcuTeT iMeHi IBaHa Myntosa, 2017. - 336 c.

19. MeToAn4YHi BKa3iBKW 000 BUKOHAHHSI KYPCOBUX MPOEKTIB i KOHTPOJSIbHMUX pPObIT ONsa CTyaeHTIB
HanpsaMKy NiagroToBkn "PagioenekTpoHHI anapaTun" ans BCix opM HaBYaHHA. Kuis, HTYY "KMI",
2009 (EneKTpoHHe HaB4YasibHE BUAAHHSA).

20. BbapuwHikos B.H., LLlo6oTeHko H.C., MoHTa)x pafioenekTpoHHOI anapaTypu. - Knie, TexHika,
1986.

HaB4anbHi NOCIOHUKM.

21.KoHCTpYyOBaHHSA Ta TEXHONOrIT BUpobHULTBa anapaTypu peecTpauii iHpopMauii [ENeKTpoHHUN
pecypcl: HaBYaNbHUI MOCIOHMK ONA CTYyAEeHTIB cneuianbHocTi 171 «EnekTpoHika» / KMl im. Irops
Cikopcbkoro; yknag.: B. C. JlazebHun, B. B. MiniHCbKMN. - ENeKTPOHHI TeKkcToBi aaHi (1 dpann: 10,2
M6anT). - Kuis: KMl iM. Irops Cikopcbkoro, 2021. - 450 c. https://ela.kpi.ua/handle/123456789/41761

22.Migropuun, A. B. Ximia. EnekTpoxiMivHi npouecn [ENeKTpoHHUIN pecypc]: HaBYasibHWUA NOCIOHUK /
A. B. NMiaropHun, T. M. HasapoBa. - EnekTpoHHi TekcToBi aaHi (1 dann: 2,85 MbanT). - Knie: HTYY
«KMI», 2013. - 67 c. https://ela.kpi.ua/handle/123456789/3585

23.TeXHOJIOriYHi OCHOBU eNeKTPOoHIiKN. KHura 1. TexHonoris BupobHuuTBa MikpocxeM [ENeKTpOoHHWIA
pecypcl: HaBYaNbHUI MOCIOHNK ANA CTyAEHTIB cneuianbHOCTi 171 «EnekTpoHika», cneuianizauil
«EneKTpoHHI Npunagun Ta npuctpoi» / A. |. Kysbmuyes, J1. [l. NMucapeHko, J1. O. Unbynbcknn; KMl im.
Irops CikopcbKoro. - EnekTpoHHi TekcToBi gaHi (1 cdann: 3,74 MbanT). - Kuis: KMl iM. Irops
Cikopcbkoro, 2019. - 127 c. https://ela.kpi.ua/handle/123456789/30141

24.TexHonoris HaHeCeHHs HeMeTasIeBUX MOKPUTTIB Ta BUPOOHULTBO NaaT APYKOBAHOr0 MOHTaXy
[EnekTpoHHUI pecypcl: niapy4dHuk / J1. A. Autok, O. B. KocoriH, O. KO. Ywanoscebkun, O. B. JliHioueBa,
0. ®. daTees; Kl im Irops Cikopcbkoro. - EnekKTpoHHi TekcToBi aaHi (1 dann: 4,4 M6anT). - Knis:


https://opac.kpi.ua/F/?func=direct&doc_number=000612542&local_base=KPI01
https://opac.kpi.ua/F/?func=direct&doc_number=000612542&local_base=KPI01
https://opac.kpi.ua/F/?func=direct&doc_number=000555906&local_base=KPI01
https://opac.kpi.ua/F/?func=direct&doc_number=000584743&local_base=KPI01
https://opac.kpi.ua/F/?func=direct&doc_number=000298573&local_base=KPI01
https://ela.kpi.ua/handle/123456789/41761
https://ela.kpi.ua/handle/123456789/3585
https://ela.kpi.ua/handle/123456789/30141

KMl im. Irops Cikopcbkoro, Bna-so «MonitexHika», 2018. - 330
C. https://ela.kpi.ua/handle/123456789/24954

CraTTi.

25.KoBHip M. ®. OuiHKa NOTEHUINHNX pO34ifbHOTI 34aTHOCTI | TOYHOCTI BUMIpIOBaIbHUNX
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[ns BUKOHaHHSA KOXXHOI nabopaTopHoi poboTn, HeobxiaHe 3HaHHA MaTepiany nekuin. Becb Kypc
OncunniiHn yMOBHO nogineHo Ha 7 TeM. JlabopaTopHi poboTn He OXONATb BCi IEKUiNHI TeMu, a
JOMOBHIOKOTb iX. BianoBigHiCTb NabopaTopHUx pobiT nekuinHoMy MaTepiany npeacrasiieHa B
Tabnnui.

NabopaTopHi
Nekuii

Oloo||N||O||UI||H[[W[N]F
x

Tema 1 MICLIE TEXHONOT Ii BUPOBHWLITBA PEA Y MPOLLECI MPOEKTYBAHHS, BUTOTOBJIAHHSA TA
EKCNJIYATALLIT ANAPATYPW. MICLE | POJIb TEXHOJIOIA Y BUPOEHULITBI PEA

Tema 1.1 TexHonoriga PEA. Micue i ponb TexHosnora y supobHnutei PEA. ba3oBi o0cHOoBM
TEXHOJIOM4YHOT NiArOTOBKN BUPOOHULTBA pafioeNneKTPOHHUX anapaTiB. 3arafibHi NUTaHHA
TexHonoriyHoro 3abe3sneyeHHs BupobHmMyoro npouecy [1, 2,4, 5, 6, 7].

Tema 1.2 OCHOBHIi TepMiHM Ta BU3Ha4YeHHA. HOpMaTUBHI 4OKYMEHTW WOA0 TEXHONOTMIYHOI
nigroToBKM BUPOOHMLTBA.

Tema 1.3 ICTOpUYHUIN eKCKYpC.
3aBaaHHS Ha CaMOCTIViHy poboTy: NPUHLWNN opraHi3auii BupobHuuTBa aetanen PEA [1, 2, 4, 5].

Tema 2 CYBTPAKTUBHI TEXHOOTII


http://www.nature.com/news/exotic-optics-metamaterial-world-1.13516

Tema 2.1 Knacudikauia. MexaHizmum BNnAnBy Ha MaTepianu .3arasnbHa Knacudikauisa cybTpakTUBHUX
MeToAiB. Pi3NYHI Ta XiMiYHI ABULLLA. MeXi BUKOPUCTaHHS

3aBaaHHS Ha CaMOCTIiViHy poboTy: MOBTOPUTK MaTepian nekuii

Tema 2.2 MexaHi4yHe BupaneHHsa MaTepiany (cBepaseHHs, ToYiHHA). Knacudikauis ToKapHUX
BepcTaTiB. IHCTpyMeHT. Pexxumn 0b6pobkun. BepcTtaTu ans ceepaneHHs. Tunm ceepan. 3MP.

3aBaaHHs Ha caMoCTIViHy poboTy: ninibpaTtn cBeppna ona ctani, naTyHi, 6poH3un, nepesa,
noninponineny

Tema 2.3 MexaHi4yHe BnaasieHHSa MaTepiany ( pi3aHHSA, dpe3epyBaHHA, CTpyraHHA). BonoviHHS.
MpoTaryBaHHA. Knacudikauia dpesepHux BepcTaTiB. IHCTpyMeHT. Pexxumn obpobkun. Tunun dpes.

3aBgaHHS Ha caMoCTIiViHy poboTy: nigibpaTn nanbuesi hpesn gna ctani, natyHi, 6poH3n, nepesa,
CKJIOTEKCTONITY

Tema 2.3.1 XiMmiyHe, eneKkTpoxiMiyHe BUAaNeHHS MaTepiany. TBepai, piAKi Ta razonofibHi TpaBHUKW.
YuHHUKN Bnaney. ObnagHaHHsS. Mexi 3aCcToCcyBaHHSA

3aBaaHHS Ha cCaMOCTIViHy poboTy: TEXHONOIIYHNI NMpouec TpaBJIeHHS APYKOBaHUX NnaT, XiMiyHe
rpaBilOBaHHS

Tema 2.3.2 NpomMmeHeBe, enioHHe, ra3o-nonyMm’asHe BuaaneHHs matepiany. CTtpyMeHeBi cybTpaKTUBHI
TexHonorii. ObnagHaHHA. Pexxummn. 3acToCyBaHHA

3aBhgaHHS Ha CaMOCTIViHy poboTy: CNPOEKTYBaTUN KOHCTPYKLitO iOHHOT rapMaTu (PNCYHOK)

TeMma 2.4 ®Di3nKo-xiMiyHi MeToau BuaaneHHsa MmaTepianis. AHOLHA - MexaHidyHa, efleKTpoeposinHa -
xiMi4Ha, yNbTpa3BYyKOBa-eNEKTPOXiMi4YHa i eNneKTpn4Ha Na3epHa. EnekTpo-rigpoiMmnynbCcHa Ta
MarHiTHO-iMNynbCcHa 0bpobka MaTepianie y BUPOOHMLUTBI AeTasiel pafioeNeKTPOHHMX anapaTiB
[33]. EcbekT HOTKiHAa.

3aBaaHHSA Ha CaMOCTIViHy poboTy: 03HAaNOMUTUCh 3 TEXHOJIONIYHUMU MOXXJINBOCTSIMU
enekTpoeposinHoi 0bpobkn [34].

Tema 3. ADUTUBHI TEXHOJIOI [ ®OPMOYTBOPEHHS

Tema 3.1 MNigroToBka NOBepXHi [0 NOKpUTTA [2, 25]. PisHOBMAN yNbTpa3BYKOBOI TEXHONOTIT
OYULLEHHSA aeTanen, iHTeHcndikauia TeXHOMoriYHnx npouecis [33].

3aBaaHHS Ha CaMOCTIiViHy poboTy: po3pobuTn CXeMy OYULLEHHS MOMIKOPY As BaKyyMHOI
MeTani3auii.

Tema 3.2.1 ®isnyHi TexHonorii. JInTTa meTanis i nnacTtmac. Knacudikauis. OcobnueocTi. Hegonikun
MepeBarn. NepcnekTusn [13].

3aBaaHHS Ha cCaMOCTIViHy poboTy: po3pobuTn ecki3 Kokisto [1].
Tema 3.2.2 ®i3nyHi TexHonorii. [lpecyBaHHA MeTaniB i NJlacTMac TeXHOJOri4YHi npunomn [13].

Bumorun no maTtepiany. OcobnmBocTi NpoekTyBaHHSA BianpecoBaHnx Bupobis. OcobnmeocTi
NpoeKTyBaHHSA npec-chopMu

3aBhgaHHS Ha CaMOCTIViHy poboTy: NOBTOPMUTU MaTepian nekuii, po3pobntn eckiam NpocTux MaTpuLi i
nyaHcoHa [1].

Tema 3.2.3 ®i3nyHi TexHonorii. Mopolwwkosa MeTanypriga. Knacuoikauisa. TexHonoria
hopmoyTBOpeHHA. OcobnnBocCTi Npouecy. MepeBarn Ta HeAONIKN. MeXi 3aCTOCyBaHHS



3aBgaHHS Ha CaMOCTIViHy poboTy: BOJIOYiHHA MOPOLLKOBUX MaTepianis.

Tema 3.3.1 XiMi4Hi, enekTpoximiyHi TexHonorii. Knacugikauia. ObnagHaHHA. MeXXi BUKOPUCTaHHS.
MepeBarn Ta HeponNiku, MNepcnekTuUBM PO3BUTKY. PEXXMMN HapOLLLyBaHHS.

3aBaaHHs Ha CaMOCTIViHy poboTy: NOBTOPUTU MaTepian nekuii.

Tema 3.3.2 NpomeHeBi, enioHHi, ra3o-nonyMm’aHi TexHonorii. Knacugikauisa. O6nagHaHHA. MeXi
BUKOpUCTaHHA. MNepeBaru Ta Hefoniky, NMepcnekTBM PO3BUTKY. PEXXUMN HapOLLyBaHHS.

3aBaaHHS Ha CaMOCTIViHy poboTy: NOBTOPUTW MaTepian nekuii

Tema 3.4 3-D TexHonorii. Knacudikauisa. ObnagHaHHA. Mexi BuUKopucTaHH4. MNepeBarn Ta Hegosiku,
MepcnekTmBM po3BUTKY. PeXXMK HapoulyBaHHS.

3aBaaHHS Ha CaMOCTIViHy poboTy: NOBTOPUTW MaTepian nekuii

Tema 4. TEXHOJIOTIT 3MIHW BAACTUBOCTEWN

Tema 4.1 ®i3uko-ximMiyHi npouecn. 3aranbHa kKnacudikauis. OcobnuneocTi. AnapaTHe 3abe3nedyeHHs.
3aBaaHHS Ha CaMOCTIViHy poboTy: MPOBECTU aHanNi3 Me)X BUKOPUCTaHHA (Pi3NKO-XiMiYHMX NpoLEeCiB

Tema 4.2 3akasloBaHH4, Bignan. HoOpMasnisauid, Bignyck, HarapTyBaHHA. MeTanisauisa
BioanantoBaHHAaM [2, 14]. Cknaf nacT Ta TEXHOJOMYHI Npouecu BignantoBaHHs cpibna Ta miai

3aBaaHHS Ha CaMOCTIiViHy poboTy: 03HaMOMUTUCL 3 TEXHOJIOTIED NPUrOTYyBaHHA NacT Ans
BignantoBaHHA cpibna [ 2].

Tema 4.3.1 JleryBaHH4, AndysinHe HacnveHHs. Disuka npouecy. ObnagHaHHA. MepeBarn. Heponiku

3aBaaHHSA Ha CaMOoCTIiViHy poboTy: BU3Ha4YNTU crocobu neryeBaHHA Ta AUY3iNHOMO HaCMYeHHSs Ans
KPEMHIlO.

Tema 4.3.2 KapboHizauif, ioHHa iMmnnaHTauis. @isuka npouecis. Mexxi BUKOpucTaHHSA. MNepeBaru Ta
HenoNiKK

3aBaaHHs Ha caMOCTIViHy poboTy: BU3Ha4nuTW criocobu KapboHizauii cTaneBux getanen
Tema 5 MOKPUTTHA Y BUPOBHULUTBI PALIOENEKTPOHHWX AMNAPATIB. HEOPIAHIYHI MOKPUTTH

Tema 5.1 3aranbHa kKnacudikauia nokpuTb. MNMpu3HayYyeHHSA. MiaroToBka NOBEPXHi 40 NOKPUTTS
[2, 25].

3aBaaHHs Ha caMOoCTIViHy poboTy: 0cobnMBOCTI NiArOTOBKW NOBEPXHi A0 NOKPUTTSA B BUPOOHULTBI
OpykoBaHux nnat [1].

Tema 5.2.1 MeTanizauia. Knacudikauia meTaneBux nokpuTb. BakyyMHe HanuatoBaHHS i
po3nuiaeHHs. MeTanisauia BignanoBaHHAM [2, 14]. Cknag nacT Ta TEXHOJOMiYHI npouecu
BignantoBaHHSA cpibna Ta miai. Fapsye po3nuaeHHA MeTaniB (LLOONitoBaHHSA, HaALWBUAKICHE
HanwuBaHHSA). [a30Bi Ta eNeKTPoAYroBi MPUCTPOI A9 LWOONitoOBaHHS.

3aBaaHHS Ha CaMOCTIViHy poboTy: 03HAMOMUTUCHL 3 TEXHOJIOMIED NPUrOTYBaHHSA NMacT Ans
HaHeceHHsa cpibna [ 2 1.

Tema 5.2.2 TexHonorii popMyBaHHS iHWMX HEOPraHiYHMUX NOKPUTb (OKCMAHI, bocaTHI, HITpNAHI Ta
iH.)

MeToamn yTBOpeHHSA. XapaKTepucTuku. Pexxumu. MepeBarn Ta Heponikn. Napunex.



3aBaaHHA Ha CaMOCTIiViHy poboTy: BU3Ha4nTK cnocib kapboHizauii CT. 3

Tema 5.3 XimiyHe ocap)XeHHSA. TeXHONOriYHi Ta PyHKUIOHaIbHI MOKPUTTS, WO OTPUMaHi XiMiYHUM
ocap)xeHHsaMm [2, 30]. TunoBi TeXHOMOriYHI Npouecn Ta obnagHaHHA.

3aBaaHHs Ha CaMOCTIViHy poboTy: TexXHOJsoria XiMiYHOI MeTanizauii y BUpoOHNUTBI ApYyKOBaHUX
nnat[ 1].

Tema 5.4.1. EnekTpoximiyHi nokpnTTa. Mpouecn. Chepun 3aCcToCyBaHHSA Ta Kaacugikauis
eNeKTPOXiMiYHNX NOKPUTb. KiHeTUKa eneKkTpoxiMidHMX npouecie. EnekTponis. 3akoHwu
eNeKTPOoXiMiYHUX NpoLeciB ocafgXeHHA. baraTolapoBi eNleKTPOXiMiYHi MOKPUTTS.

3aBgaHHS Ha CaMOoCTIViHy poboTy: 0cobNBOCTI KOHCTPYKLi AeTanen, Wwo nNignaratoTb
rajibBaHi4YHOMY NOKpUTTIO. [15,17]

Tema 5.4.2. EnekTpoxiMivyHi nokpuTTa. lMonsgpusauia Ta nonspusauinHi Kpusi. Bnavs
nonsipusalinHnX NoTeHUianiB Ha nepebir enekTPoxXiMiYHOro ocag KeHHs

Tema 5.5.1 XimiyHa Kopo3iq, il pi3HOBUAM Ta WBNAKICTb. PoJsib BONIOIrM Yy Npoueci Koposii. 3aXucT Big
Kopo3ii [15].

3aBaaHHS Ha caMOCTIiViHy poboTy: NMOBTOPUTW MaTepian nekuii

Tema 5.5.2 MNMacuBauis. NanbBaHiIYHI KOPO3iNHI Napu. 3axXUCT Bif eNeKTPOXiMi4YHOI KOpO3il.
XKepToBHMIN MaTepian. KaTogHun Ta aHOAHUIN 3aXUCT

3aBAaaHHSA Ha CaMOCTIiViHy poboTy: KOPO3iHi Napu Npu eneKTPoXiMidHi Koposii [17].
Tema 6 MOKPUTTA Y BUPOBHULTBI PAOIOENEKTPOHHUX AMAPATIB. OPIrAHIYHI NOKPUTTSA

Tema 6.1.1 BusHa4yeHHA. MeToOn HaHeCeHHs, BaCcTMBOCTI. PaKToOpuK BMAMBY HAaBKOJULLIHBLOIO
cepenoBuUla Ha padioeNeKTPoHHY anapaTypy. Knacudikauia metoais 3axucTy PEA Bif 30BHIiLLHbOIO
BMJINBY OpraHiyHMMu wapamu [1, 2, 29].

Tema 6.1.2 Bnnme ymoB ekcnayaTauii PEA Ha Bubip nokpuTTs. JlakyBaHHSA. Knacudikauia nakis.
XapakTepuctuku. NepeBarn Ta HeQONIKK

3aBaaHHS Ha caMOCTIViHy poboTy: obpaTu nak ons HopMaJibHUX YMOB eKcryaTauii, ons
TPOMi4YHOro BOJSIOrOro KAiMaTy, 419 MOPCbKOro KaiMaTy.

Tema 6.2 ®apboBi NOKpPUTTA, TeEXHOSOrIT, chepn 3acToCcyBaHHA. FepMmeTun3aLia noniMepHUMIn
MaTepianamu. MNMpupopaa agresii. Andgysia sonorun. JlakodapboBi NOKpUTTSA Ta i3nNYHIi 0OCHOBM iX
HaHeceHHs. FepMeTn3aLis NOPOLLIKOBUMM MaTepianaMu. TeXHONOrii repMmeTusalii 4eTanen Ta By3nis
pafioeneKTPOHHUX anapaTiB PigKNMU repMeTuKamu.

3aBaaHHS Ha CaMOCTIiViHy poboTy: NpoCcoYyBaHHSA, TEXHOIOriS OTPUMaHHS
Tema 7 OCHOBWM TexHoOoril BUrotossaeHHs IC

Tema 7.1 ®oTowabnoHn. Tunn. OcobnmeocTi. TeXHONOTris OTPUMaHHS | 3aCTOCyBaHHSA. Po3ainbHa
30aTHICTb.

Tema 7.2 JlitorpadiyHi npouecn y BupobHnuTsi IC. doTopesnctu. Tunm MeToam HaHeCEHHS.
TexHonoria 06pobkun. Po3ginbHa 34aTHICTb. MpnynHU aedekTis i bpaky.



6. CamocTinHa poboTa cTypeHTa

B camocTinHy poboTy CTyAeHTa BXOAUTb ONaHyBaHHA MaTepianis nekuin i nabopaTopHux pobiT,
HafaHHSA BUKNafadvy Ha nepeBipKy (y BKa3aHi BUKNagadyeM TepMiHK) nabopaTtopHux pobiT:

MoniTuka Ta KOHTPOJb

7. NMoniTMka HaB4YaNbHOI AMCUUNJIiHMU (OCBIiTHLOro KOMMNOHEHTA)

¢ Ha moyaTKy cemMecTpy CTBOPIETLCSA B Telegram-4aT 3 AUCUUMNAIHW 15 WBMAKOI B3aEMOAIl
CTyAeHT-BuKNagay. Yci ctyneHTn rpyny o6oB'a3koBO MatoTb ByTW NpUCYTHI B YaTi;

¢ BigsinyBaHHA nabopaTopHux pobiT Ta nekuin € 060B’A3K0BUM;

¢ Yci nabopaTopHi 3aBAaHHA MaloTb ByTK HafaHi BUKJagady Ha NepeBipKy Yy BKa3aHi TEPMiHN.
3a HecBo€eYacHy 38a4y poboTu BTpavaeTbCcsa NMpaBo nepepobutn poboTy Ana NigBULLEHHS
6anis;

e Y TOMy BUNaAKy, KON Yy BUKNadadYya BUHNKAOTb NMUTaHHSA WOA0 aBTOpCcTBa poboTn HadaHoi
CTY[EeHTOM Ha MnepeBipKy, BUK/aAa4y Ma€ NpaBo NMpoBeCcTn AOAAaTKOBUA 3axucT poboTu.

¢ 3a aKTUBHICTb CTYAEHTIB Ha nekuiax i nabopatopHmnx poboTax nepenbayeHi 3a0x04yBasbHi
B6anu.

e 3a 6a)kaHHSAM CTYOEeHTM MOXKYTb NiAroTyBaTW AOMOBIAI 3 BignoBigHOT Temn obcsirom ao 3
cTopiHOK. hopmaTy A4

8. BUamn KOHTpPOJIO Ta PEUTUHIOBa CUCTEMa OLiHIOBaHHA pe3ynbTaTiB HaB4aHHA (PCO)

3a BUKOHAHHS KOXXHOM0 3 3aBAaHb MOXKHa OTPUMaTU HAaCTYMHUA MakKCUMyM (3a yMOBW BipHOCTI
BMKOHaAHHSA Ta BY4aCHOIro HafaHHSA Ha NepeBipKy):

1. Nekuii - 18 6anis 3aranom (3a pe3yibTaTamMun eKCnpec-onnTyBaHHS)
2. JlabopaTopHi po6oTun - 10 6aniB 3a KOXKHY
3. Oonosigb - 5 6aniB 3a KOXXHyY

KaneHoapHWM KOHTPOJb

ATecTauilo OTPUMYIOTb CTyAeHTU Wwo Habpanu 30 i 60 6an. BiANOBIAHO Ha AaTy NeEpPLIOro Ta ApPyroro
KaJieHOapHOIro KOHTPOJIHO.

MpumitTka. Mpwn yMoBi piBHOMiIpHOro po3noainy nabopaTtopHux pobiT B cemecTpi. MNpn HEBUKOHAHHI
OCTaHHbOI YMOBU MPO 3MiHYy 06paxyHKy penTUHroemx 6anis CTyaeHTaM MoBiAOMASETLCA Ha MNOYATKY
cemMecTpy.

CeMeCTpOoBUN KOHTPOJIb: 3aliK.

Tabsnusa BigNoBiAHOCTIi peATUHroBux 6aniB ouiHKaM 3a YHIBepCUTETCHLKOIO LLKaJIolo

KinbkicTtb 6anis OuiHkKa
100-95 BiaMiHHO
94-85 Oyxxe nobpe
84-75 Hobpe
74-65 3a40BiNIbHO
64-60 JocTaTHbO

MeHLwe 60 He3apnoBinbHO



He BMKOHaHi yMOBM JOMNYCKY He ponyuweHo

9. HopaTkoBa iHdopMaLuia 3 agucunniHM (OCBIiTHBOro KOMMNOHEHTA)

e € MOXXJIMBICTb 3apaxyBaHHA cepTudikaTiB NPOXOAXEeHHA ONCTAHLINHUX Y1 OHNIANH KYpPCiB 3a
BiAMOBIQHO TeMaTMKOIO (BiAMOBIAHICTb 3 TEMATMKOK HEOBXigHO NOroA )KyBaTW i3 IEKTOPOM).

onuc matepiasbHO-TeXHIYHOro Ta iHgpopMauiiHoro 3abesne4yeHHa [UCUNNITIHN

MepenbayeHri kypcom nabopaTopHi poboTn 3abe3neyeHi HeobxigHMMNK

BUMIpPIOBaSIbHUMM (LUTaHFeHLUMPKY /b, KYTOMIp, MIKPOCKOM Ta iH.), pi3aflbHUMU iIHCTPYMEHTaMu,
npecgopmamu Ta MaTepiasamMmn B NOBHOMY 06cA3i. [Jna BUKOHAHHSA pobiT 3 eNleKTPoepos3ilHOi i
yJIbTpa3BYKOBOi 06pobkn po3pobneHi i BUrotoBneHi BianosiaHi maketun. Pob6oTun 3 TexHonorii IC
BUKOHYIOTbCA B SlabopaTopii MiKkpoeNneKTPOHiIKM Ha CepinHnX yCTaHOBKaxX 04NCTKN, hoToniTorpadii
TBaKYyMHOr0 HaHECEeHHA MaTepianiB Ta KOHTPOJIIO TOBLUMHW NAiBKK. [loAaTKOBO € iH(hopMaLlis Ha
njakaTax i nnaHweTax. TakoX CTYAEHTUN 3HANOMAATLCA 3 Ai0YUMU TOKAPHUMUN, hpe3epHuMH,
rpaBiloBajibHUMU, CBEPJIMILHUMKW BEPCTaTaMN y MaNncCTepHi Kadeapu.

Pobo4y nporpamy HaBYasibHOI gucuUniiHu (cnnabyc):

CknapeHo [0/10BHA B. M,;

YxBaneHo kagegpoto MNPE (npotokon Ne 6/2024 Big 27.06.2024 )

Morop>keHo MeTOANYHOK KOMicieto pakynbTeTy/HHI (npoTokon Ne 6/2024 Big 28.06.2024 )
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