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BUKOPUCTAHHS IHTETPOBAHOT'O HABYAJIBHOI'O ITOCIBHUKA
Y IPOIIECI HABUAHHS ®I3UKU MAWBYTHIX ®AXIBIIIB
3 THOOPMAIMINHUX TEXHOJIOTIH

AHoTaNisA. Y CTATTi MPEACTAaBICHO CTPYKTYPY, IPUHIUIIH TOOYIOBH Ta MOJIENb IHTETPOBAHOTO HAaBYaJb-
HOTO TOCiOHMKA 3 (hi3UKH, pO3pOOIEHOTO T MaiOyTHIX (haxiBIliB rary3i iHQOpMaiiHUX TEXHOIOTIH (crerti-
anpHOCTEH «Komm’ rotepHi Haykm» Ta «KibepOesmneka Ta 3axuct iHdopmarii»). B ocHOBY BUaHHS OKIIAIEHO
IHTETpOBaHUH MiJXiM, e BUKIAA (Di3MYHUX 3aKOHIB O€3ITOCEPeIHhO TOEAHYEThCA 13 iX TEXHOIOTIYHUM BTi-
neHHsM y nipodeciiiHiii cepi. Came Taka apxiTekTypa HaBUYAIBHOTO Marepially B iHTETPOBAHOMY TTOCIOHHUKY
BHUCTYIIa€ YNHHUKOM MOJIEpHi3alii OCBITHBOTO TPOIECy B yMOBaX CKOPOYCHHS TOAWH HA BHBYCHHS JWCIIHU-
IUTIHH, OCKUIBKU J03BOJISIE Kypcy (i3MKH CTAaTH NPUKIAJAHUM (DYHIAMEHTOM IS MOAAJIBIIOT0 ONAHyBaHHS
JWICLMILIIH (PaXOBOTO CIIPSAMYBAHHSL.

O6rpyHTOBaH0 110 peam3au15{ TPHKOMIIOHEHTHOT CTPYKTYpH «Disidmuii 3akon — Texnonoris — Hpodeciii-
HHii KEHC» I0TIoMarae pO3B's3aT HpoGIeMy BTpaTi MOTHBALL CTYACHTIB, AKi 4aCTO CHPHIAMAIOTH (yHIaMeH-
TallbHy (i3UKY K IPEIMET, 1O HE CTOCYEThCS iXHBOI MaI/I6yTHI>01 npodecii. Y poGoTi HaBEACHO KOHKPETHi
NPHKIIa/ Takoi inTerpanii: disuka pooru OHepaTI/IBHOI Mam’sTi y po3ii eNeKTPOCTATHKH; TEIUIoBi oOMe-
YKEHHS IBHKOCTI 00YHCIIEHb Y TEMi MOCTIHHOTO CTPyMy; aHalli3 KaHaJiB BUTOKY iH(popMarii y Omomi enex-
TpoOMarHeTu3Mmy. TeMy KOJMBaHb Ta XBHJIb MIOB’S3aHO 3 MPHHIMIAMU IU(POBOro KOAYBaHHS 3BYKY Ta METO-
JlaMHU 3aXUCTy TPHUMIIIEHb BiJl MPOCIYXOBYBaHHS, a KBAHTOBY (Di3UKY MPEACTABICHO SK 0a3y Ui CUCTEM
KBaHTOBOTO PO3MOILTY KITFOUiB.

3anponoHOBaHa apXiTEeKTypa HaBYaJIbHOTO MaTepialy B MOCIOHUKY CIIPHSE TNIMOOKOMY PO3YMiHHIO TOTO, SIK
(hi3uYHI 3aKOHU BH3HAYAIOTh POOOTY CYy4acHOTO OONIaHAHHS Ta MPOrpaMHKX 3aco0iB. Takuii miaxizn 103BOIIsIE
3a 00OMeXeHMH yac c(OpMyBaTH y KYPCAHTIB Ta CTYACHTIB CHCTEMHE MUCIICHHS, HEOOXi/IHE [UIS TIOJaIIBIIIOTO
BUBYCHHS apXiTeKTypy OOYHCIIOBAILHIX CHCTEM Ta CKJIaTHUX MEXaHi3MiB KibepOe3reKku BiIOBiTHO A0 MiX-
HApOJIHUX CTaH/IAPTiB OCBITH.

KurouoBi cjioBa: iHTerpoBaHM HaBYAJILHUI MMOCIOHMK; HaBYaHHS (i3uKH; mpodeciiiHa CprIMOBaHICTL
KOHTEKCTHO-MOJIyJIbHA CTPYKTYpa; KOMII IOTepHI HaykH; KiOepOesneka; 37100yBadi BHIIOT OCBITH; BOECHHUIA
CTaH.

O. M. Horina
Lviv State University of Life Safety, Lviv, Ukraine

USE OF AN INTEGRATED TEXTBOOK IN THE PROCESS OF TEACHING
PHYSICS TO FUTURE INFORMATION TECHNOLOGY SPECIALISTS

Abstract. The article presents the structure, design principles, and model of an integrated physics textbook
developed for future information technology professionals (specialties «Computer Science» and «Cybersecurity
and Information Protection»). The publication is based on an integrated approach, where the exposition
of physical laws is directly combined with their technological implementation in the professional sphere.
Such architecture of the educational material in the integrated textbook acts as a factor in the modernization
of the educational process under conditions of reduced curriculum hours, as it allows the physics course to
become a practical foundation for the further mastery of specialized disciplines.

It is substantiated that the implementation of the three-component structure «Physical Law —
Technology — Professional Case» helps solve the problem of declining student motivation, as students often
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perceive fundamental physics as a subject unrelated to their future profession. The paper provides specific
examples of such integration: the physics of computer memory operation in the electrostatics section; thermal
limits on computing speed in the topic of direct current; and the analysis of information leakage channels in
the electromagnetism block. The topic of oscillations and waves is linked to the principles of digital audio
coding and methods for protecting premises from eavesdropping, while quantum physics is presented as

the basis for quantum key distribution systems.

The proposed architecture of the educational material in the textbook promotes a deep understanding
of how physical laws determine the operation of modern hardware and software. This approach allows for
the formation of the systemic thinking required for the further study of computer architecture and complex
cybersecurity mechanisms in accordance with international educational standards within a limited timeframe.

Key words: integrated textbook; physics teaching; professional orientation; context-modular structure;
computer science; cybersecurity; higher education applicants; martial law.

IlocTanoBka nmpo0iemu Ta ii 3B’5130K i3 HayKo-
BHMH Ta TpPaKkTHYHUMHU 3aBaanusmu. CyuacHa
BHINla OCBiTa B Taly3i iHPOPMAIIHHUX TEXHOJOTiH
(IT) 3a3mae cTpiMKuX TpaHCcOpMaIliid, MO BUMa-
rae meperisigy 3micty (yHAaMEHTAIbHHMX JUCLH-
rwriH. ChOTO/IHI BiJi BUITYCKHHUKIB CHEIiabHOCTEH
«Komm’rorepni Haykm» (KH) Ta «KibGepbesneka ta
saxuct iH(opmanii» (KB) BuMaraerbcs He e
BOJIOMIHHS MOBaMH IpOTpaMyBaHHS, a W TIMOOKe
po3yMiHHS (Di3MYHUX TPUHITUIIIB pOOOTH armapaTHoro
3a0e3MeveHHs, MeXaHi3MiB Tepe/laBaHHs CUTHAIB Ta
METO/IIB 3aXUCTy JaHUX Ha (Pi3MUHOMY PiBHI.

VY ckimagHMX yMOBaxX ChOTOIEHHS, KOJH JiepiKaBa
NPOTUCTOITh MAacIITa0OHUM TiOpUIAHUM 3arpo3am,
MIATOTOBKAa TakuX (haxiBIliB HaOyBae CTPATETiUHOTO
3Ha4eHHA. [|J1g KypcaHTiB Ta CTY[IEHTIB, SKi B Maii-
OyTHhOMY 3a0e3MeuyBaTUMyTh CTIHKICTh 00 €KTIiB
KPUTUYHOI 1HQPACTPYKTYpH Ta HPOTHUAIATUMYTb
TEXHIYHUM pO3BiIKaM, QyHIaMEHTaIbHE PO3YMiHHS
(hi3UYHUX OCHOB €JIEKTPOHIKH Ta 3B’ SI3KY € MUTAHHIM
He Jntie GaxoBoi KOMIIETEHTHOCTI, a # HaIllOHATEHOT
Oe3neKu.

3a3Ha4yeHi BUKIMKH 3yMOBIIOKOTH HEOOXiIHICTh
PO3POOKH TAKOro HaBYAJILHO-METOAMYHOTO 3a0e3re-
YeHHsI, ke O 3a oOMexeHuit yac GopMyBaHHS 3HAHb,
IO 3YMOBJICHO CKOPOUYCHHSIM ayJAHTOPHUX TOJIWH,
3a0e3nedyBajio iX MaKCHUMaJlbHY NPHUKJIAAHY CIps-
MoBaHicTh. Came TOMY CTBOPEHHS iHTETPOBAHOTO
MOCiOHMKa, 10 TOEAHYE Teopito (Pi3uku 3 mpodeciii-
HUMH KelicaMH, CTa€ TIEBUM 1HCTPYMEHTOM YIOCKO-
HaJICHHS. HABYaHHS y BiZIMIOBiIb HA 3aIUTH Cy4acHOi
[T-ranysi.

AHaNi3 ocTaHHIX docCimKeHb i myOmikamiii.
[uTaHHS MDKTUCIUIUTIHAPHOI I1HTETpallii Ta Tmpo-
¢eciiiHol cnpsIMOBaHOCTI HaBUaHHS (yHJIaMeEH-
TaJbHUX JUCHHUIUIIH NepeOyBaloTh y LEHTPI yBaru
Oararbox HaykoBLiB. [IpoOnemaruka MojepHizarii
(dyHIaMeHTa bHOI MiJrOTOBKH Y BUIINIHA IIKOII Ta
BIIPOBA/DKEHHS 1HHOBAIIMHUX TEXHOJIOTIN BHCBIT-
neni y npangx [1. C. Aramanayka, O. B. CriBakos-
cekoro Ta O. M. Cmipina [1; 6; 7]. OcobamuBocTi
BUKJIQJaHHS (DI3MKO-MAaTEMAaTUYHUX JUCIUILTIH IS
IT-cnerianbHoCTel mocnimkyBanu B. 1. Kitouko,

H. B. Konoan, O. O. KonoBan Ta }0. B. Tpuyc
[2; 4; 5; 9]. HaykoBO-MeTOMYHI OCHOBU HaBYaHHS
¢bi3uKkn y 3akiazax BHUIIOT OCBITH 3aKJajeHi y mpa-
max M. L. Illyra Ta M. T. Maprtuntoka [10], a mpu-
KJIaJHI acCleKTH MOJEIIOBaHHS ()i3MUYHHUX IPOIECiB
Ta 3axuWcry iHdopMmarii mpeacTaBieHi y poboTax
O. B. Konaxoscbkoro Ta . O. Teruuiskoro [3; 8].

BonHouac, monpu IpyHTOBHICTh HAasBHUX JOCIHi-
JOKEHb, 3aJIUINAEThCsl TOTpeda y CTBOPEHHI KOH-
KPETHOTO HaBYaJIbHO-METOJMYHOTO IHCTpYMEHTa-
pito, sIKAMf OW IHTErpyBaB IIi TEOPETHUHI 3IM00YyTKU
Yy CTPYKTYpy LIJIICHOTO MOCIOHMKA.

Oco0:11BO1 yBaru 3aciyroByroTh OHOBJICHI Mi>KHa-
poaHi cTaHAapTy, 30kpeMa 3BiT Computing Curricula
2023 (CC2023), migrotopnenuii cniibho ACM Ta
IEEE Computer Society [11]. ¥ mux moxymeHTax
HaroJIoNIyeThbCS Ha TOMY, IO PO3YMIHHS apXiTeK-
TYypU OOYHCITIOBAIFHUX CHUCTEM Ta (DI3UYHOTO piBHSA
MEPEKEBUX IPOTOKOJIB € KPUTHYHO BAXKIMBHM SIK
Ui MOOYIOBH BHCOKOE(EKTUBHUX KOMIT FOTEPHUX
CUCTEM, TaK 1 Juisi 3a0e3leueHHs] 3arajbHOI Kidep-
cTilikocTi iH(popManiiiHoro cepemoBuma. Came Ha
pearizamiro X MDKHAPOIHUX BHMOT CIIPSMOBaHA
CTPYKTYpa 3allpOITOHOBAHOTO Y CTAaTTi IOCIOHUKA.

BupisienHsi HeBUpilleHUX PpaHille 4YacTHH
3arajibHOi Mpod/eMu. AHai3 HasIBHOTO HaBYaJIbHO-
METOAUYHOTO 3a0€3MMeUeHHs CBIUNTE, 1[0 O1IBIIICTE
MOCIOHKKIB 13 Kypcy (I3UKH MalOTh YHIBEpCAIbHUI
XapakTep 1 HE BPAaXOBYIOTh Taly3eBY CHEIHUQIKY
IT-cexropy. OcHOBHa TpoOieMa Toisrae y BiACyT-
HOCTI AHMJIAKTUYHOTO 1HCTPYMEHTApif0, JIe BHUKIA[
¢iznunnx syl OyB OM CHHXPOHI30BaHUII 13 Mpo-
(eciliHo 3HAYYIIO THPOPMALIIEIO JUTsI MaliOy THHOTO
nporpamicra 4u axiBis 3 KibepOesneku.

Came po3poOka Ta BIPOBAHKEHHSI iHTETPOBAHOTO
HaBYAJIBHOTO IOCIOHMKA, CTPYKTypa SIKOIO Iepen-
Oayae 000B'si3KOBHI OOK TpodeciiHol arnrikarii
miciast KoKHOT (Pi3WYHOT TeMH, € BIAMOBIIUIFO HA IIi
aktyanpHi 3anutu [T-cextopy. Taka apxitekTypa
Marepiany epeTBOPIOE MOCIOHUK HA JIEBUH YHHHUK
MOJIepHi3aIii HaBYaHHS, 0 3a0e3Medye mepexia Bif
abCTpaKTHOTO BHWBUEHHS 3aKOHIB /10 (OpMyBaHHS
po(eciiHOTO CBITOMISAY MaitOyTHHOTO (haXiBIIst
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@opmyawBaHHA Uijeil crarri. Metorwo crarti
€ OOTpYHTYBaHHS CTPYKTYpHU Ta Mpe3CHTAIlisl MO
IHTETPOBAHOTO HABYAIBHOTO MOCIOHMKA 3 (PI3UKHU SIK
JUIAKTHYHOTO 3aco0y, CIPsIMOBAaHOTO Ha YIOCKOHA-
JICHHSI HABYaHHSA MaiOyTHIX (axiBIiB 3 iH(opMaIliii-
HHUX TEXHOJIOTiH — KypCaHTIB 1 CTYJIEHTIB CIelialib-
Hoctell «Komm’toTepHi Haykm» Ta «KibepOesneka Ta
3axucT iH(popMalii», 1 3ade3nedeHHss npodeciiHoi
CIIPSIMOBAHOCTI X TTiTOTOBKH.

Bukyiaa ocHOBHOro marepiajly A0CTiIKeHHsI.
Po3poOka iHTErpoBaHOTO HAaBYAJIHLHOTO MOCIOHWKA
3 Kypcy ¢izuku s 3100yBaviB [T-cnemiansHOCTEH
y JIbBIBCHKOMY JIepKaBHOMY YHIBEPCUTETI O€3MEKH
JKUTTEISUIBHOCTI 0a3yeThesl HA MPUHIUIAX Tpode-
CIiHOI KOHTEKCTHOCTI Ta MUIAKTUYHOI JOIJIBHOCTI.
BpaxoBytoun oOMekeHn 9acoBHi pecypc (8 JeKiii
Ta § MPaKTUYHHX 3aHATH), Y MMOCIOHUKY pealri3oBaHO
BiJIXiJl BiJl TPaJWIIHHOTO JIHIMHOrO BUKIAJy Ha
KOPHCTh KOHTEKCTHO-MOAYJABHOT CTPYKTYPH.

KiroyoBUM UYMHHHMKOM OHOBJICHHSI METOJHMKH
HABUaHHS Y MeXax po3poOJICHOTO BHIAHHS € HOro
apxiTekrypa, moOymoBaHa 3a cxemoro: «Di3uaHmit
3akoH — Texnomnoris — [ Ipodeciitamii keticy. OCKimTbKu
KypcaHTH Ta cryneHTH creniaipbHocteit KH ta Kb
PO3MOYNHAIOT BHBYECHHS IWUCHMIUTIHU 3 DPO3ALTIB
«Enekrpocraruka» Ta «lloCTIHHMN eNeKTpUUHUIMA
CTpYM», CTPYKTypa IMOCiOHHMKa ajanToBaHa 10 Iii€i
JIOTIKH, IO JO3BOJISAE 3 TIEPIINX 3aHATH IHTETPYBATH
(hizuKy y (haxoBUil KOHTEKCT.

Monyns 1. Exexrpocratuka Ta mnocTtiiiHmMil
eJIeKTPUYHUI cTpyM: (pisuka 30epe:keHHS Ta CIO-
JKMBAHHS eHeprii. Y [boMy pO3JiIi peaii3oBaHO
TpaHC(hOpPMAIIII0 TOHSITTS EJICKTPUYHOTO  3apsity
y npukanai kareropii IT-chepn.

Hnsa criertianprOCcTi KH: KOHIETIIST eleKTpoeM-
HOCTI Yy TOCIOHHMKY PO3KPUBAETHCS 4Yepe3 IMPHU3MY
¢isnunoi peamizanii mam’saTti. Buknan wmarepianmy
nepenbavyae BUBYCHHSI PUHIMIIB poOOTH JTWHAMIY-
HOI OomepaTUBHOI mam’siTi, Jie JoriuHi ctanu «0» Ta
«1» IHTEepPIPETYIOTHCS K HASBHICTH 200 BIICYTHICTH
3apsAay Ha MiKpOCKOITIYHOMY KOHJIEHCATOPI.

MeTonuuHmii  acriekT — peaiizamii  Marepiany
B NOCIOHMKY. AHaJIi3 NpOLECiB 3apsKaHHs Ta PO3-
pSA/DKaHHS KOHJIEHCATOpa TMOJA€EThCs sK (hizudyHa
MOJIeTIb BHHUKHEHHS 3aTPUMOK IIpH Tepe/iaBaHHi
CHUTHATIB. 3aBIJKH IIHOMY MalOyTHI (axiBIli po3y-
MIIOTh, YOMY HEMOXJIMBO O€3KiHEYHO IiJBHUIIYBaTH
MIBUJIKICTH POOOTH TpoIiecopa Ta SK EIeKTPHYHI
BJIACTHBOCTI KOHTAaKTiB OOMEXYIOTb HIBHIKICTb
nepenadi nu(poBOro curHaidy. Y Mexax LbOro po3-
JIUTy TIPOTIOHYETHCST TpaHcopMallisi OHSTTS eleK-
TPUIHOTO 3apsay y IpuKiIanHi kareropii IT.

Jnsa cienianpHOCTi KB: OCHOBHHMI aKIeHT y po3-
JITL 3MINTYEThCSI HAa BUBYCHHS EJEKTPOCTATHYHHUX
pO3psAiB SIK TOJOBHOIO YHMHHHMKA ITOLIKOIKESHHS

MIKpOCXEM Ta iHTerpaibHux cxeM. CTpyKTypa 1mocio-
HUKa Iiependavae MeTalbHUN po3msa  (i3UdHHX
METO/IiB 3aXHUCTy anapaTHOro 3abe3neueHHs BiJ MoIi-
OHUX JAECTPYKTHBHUX BIUIMBIB.

MeTtoauuHmii  acmeKT — peamizailii  marepiany
B mocioanky. Temy «IlocTiiHMIA eeKTpUIHUI
CTPyM» Y TOCIOHHKY TOJaHO Kpi3b MPU3MY 3aKOHY
Jxoyns-Jlenna, mo no3Boisie 3m00yBayaM yCBigo-
MUTH «(Qi3UYHy I[iHY» OOYHuCIieHb. Takuil Mmiaxin
CIIpUSIE PO3YMIHHIO TOTO, SIK IHTCHCHUBHE TEILIOBH-
IIJICHHST CTAa€ TOJIOBHUM Oap’epoM I TOJANIBIIOT
MiHiaTIopu3amii OOYHMCITIOBABHUX IPHUCTPOIB Ta
HapOIIyBaHHs IXHBOI MpoAyKTUBHOCTI [13].

Mopnyas 2. Euaexktpomar"Herusm: ¢Qiznuna
NPHPOJAA CHTHAJLY Ta MeTOAHU 3axucry. Llei pos-
iy CTPYKTypi BUAAaHHS BUCTymae (QyHIaMeH-
TOM JUIsl PO3YMIiHHS MPHUHIHIIB pOOOTH CydacHHX
Mepek Ta 3aco0iB 3axucTy iH(opMmarii Big mepe-
XOIUICHHS.

Hus crnenianprocti KH: sBuIe emexkrpomar-
HITHOT 1HAYKLIi y TOCIOHMKY pO3IISIAETHCS Ha
npukiaai (QyHKIIOHYBaHHS MEPEXKEBOTo Kadelro.
Buxnag marepiamy mo3Boisie 3mo0yBadaM  yCBimO-
MUTH (pi3MYHY OPUPOLY BUHUKHEHHS MEPELIKO MPH
nepeaBaHHi JaHUX Ta OOIPYHTYBaTH HEOOXiAHICTh
3aCTOCYBaHHs TEeXHOJOTril «kpydeHa mapa» (Twisted
Pair) mist ixHp0i MiHIMI3aLI].

MeTonuyHuii  acmieKT —peajizaiii  Marepiany
B MOCIOHHUKY. Y MeXax MMOCIOHMKA OMUC KIACHYHOTO
SIBUIIA 1HAYKII 1HTETPOBAHO 3 KOHIICHITIEIO IIiTiC-
HoCTi curHany (Signal Integrity).

Takuit migxin JD03BOJIIE TIEPETBOPUTH aOCTpaK-
THi 3aKOHM MakcBesula Ha NMPAaKTUYHUH 1HCTPYMEHT
JUTsL PO3YMIHHSI CTaHJAPTIB IEpelaBaHHS JaHUX,
o crpusie GopmyBaHHiO y ManOyTHIX [T-axisiis
IHKEHEPHOTO MIIX0My J0 TMPOEKTyBaHHSI MEPEKECBUX
CTPYKTYP.

Le#t po3nin Buctynae (GpyHIAMEHTOM IJsl PO3y-
MiHHSI IPUHIUITIB POOOTH CYYaCHUX MEPEX Ta METO-
JIiB 3aXUCTy iH(OpMaLlii Bijl MEpEeXOIUICHHS.

Jns cneniansHocTi KbB: y moci6HuKy ocoGnmBy
yBary MOpHIICHO BHUBYCHHIO (i3WUHOI TPUPOIU
MOOIYHUX  EJNeKTPOMAarHiTHUX  BUIIPOMIHIOBaHb
ta HaBeAeHb (IIEMBH), mo BuUHHMKAaIOTH ITig 4ac
poboTHu 3aco0iB 00YUCITIOBAILHOT TexHikK. Bukian
Marepiany JJ03BoJsie MaiOyTHIM QaxiBIsSIM YCBi-
JIIOMUTH PeajbHy MOXJIUBICTh NUCTAHIIHHOTO 3HI-
MaHHs iH(popMamii (Hampukiam, 3 MOHITOPIB abo
Ki1aBiaTyp) ©0e3 0e3mocepeqHbOT0 TMPOTPAMHOTO
BTpy4aHHs [3].

MeroauyHuii  acmekT —peanmizalii - Marepiany
B MOCIOHMKY. BUBYEHHS KJTACUYHOTO MPUHIIUAITY SKpa-
HyBaHHA («kimiTka Dapanes») y CTpyKTypl BUAAHHS
IHTErpOBaHO 3 OCHOBAaMM IPOEKTYBAHHS 3aXUIIEHUX
IpUMilIeHb Ta eKpaHoBaHuX cucteM. Lle Tpancop-
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MY€ TEOPETHYHI 3HaHHS MPO CTaTHYHE Ta AWHAMIYHE
10JIe Y MPaKTUYHUI IHCTPYMEHT MPOTHIIT TEXHIYHUM
pO3BiKaM, IO € KPUTUYHO BAXKIMBUM JUIs 3a0e3-
MeYeHHsT KiOepCTiHKOCTI 00’ €KTiB KPpUTHUHOI iH(pa-
CTPYKTYpH.

Monayab 3. KotuBaHHsA Ta XBMJi: BiJ 3ByKYy
10 0e31pOTOBOrO 3B’ sI3KY. Y MexkaxX IbOro OJIOKY
y TOCIOHUWKY peaji3oBaHO 00’ €HaHHS BHBYCHHS
MEXaHIYHUX Ta €JIEKTPOMArHITHUX XBWIb Y €IH-
HUH KOHTEKCT HHU(PPOBUX TEXHOJOTIH. Bukiaxn
Marepiany cupsMoBaHO Ha (GopMyBaHHS y 3100y-
BadiB PO3YMIHHS TOTO, IO Oyab-ska iH(opmalris
y cyyacHomy IT-cepenoBuili € Gpi3NYHOIO XBUIICIO
13 KOHKpETHUMH HapamMeTpaMH 4YacTOTH Ta aMILIi-
TYIH.

AKYCTUYHUI aclieKT: BUBUCHHS 3BYKOBHX XBHIIb
y CTPYKTypi BUIaHHS IHTETPOBAHO 3 MPOIIECAMH aHa-
J0ro-uu(POBOIo MEPETBOPEHHS CUTHAITY.

Hnsa cnemiansrocti KH: ocHOBHHME akmeHT 3po-
OneHo Ha (DI3UYHUX TPUHIUIIAX CTUCHEHHS JAHUX
y popmarax MP3 (MPEG-1 Audio Layer III) ta AAC
(Advanced Audio Coding — ynockoHajieHE KOIYy-
BaHHS 3BYKY ), IIIO TO3BOJISIE 3a0€3MEINTH OATaHC MiXK
SIKICTIO 3BYKY Ta 00csToM (haiiiy.

Jnsa cnemiansHOcTi Kb: 116# marepian Buctymae
0a3010 17151 PO3yMiHHS ITPOLIECIB TPOXOKEHHS 3BYKY
Kpi3b mepemkon. Y MOCIOHMKY MOAaHO OOTPYHTY-
BaHHS BUKOPUCTAHHSI CUCTEM aKTHBHOIO Ta IacCHB-
HOTO 3aIlIyMJICHHS, IO POOIATH (Pi3MYHO HEMOXKIIH-
BUM JIUCTaHLIHE NEePEeXOIJICHHS MOBHOTO CUI'HAILY.

EnexTpoMarHiTHi ~ KOJMMBAaHHS: 1X  BHBYCHHS
y mociOHUKY Oe3rmocepeHbO IMOB'I3aHe 3 TPUHITH-
namMu pobotu Oe3npoToBux TexHosorid Wi-Fi Ta
Bluetooth.

MeroquyHM  acmeKT — peanizamii  Marepiamy
B mociOnuky. Jlmsa cmemiamsHocTi KH poskputo
3aJISKHICTh MIBUIKOCTI IepelaBaHHsl JaHuX BiJl dac-
TOTH XBuii; aas cremiaabHocTi KB — BucBiTIEHO
¢hi3u4HI BIACTUBOCTI XBHWIIb, SIKi JO3BOJSIOTH 3J10-
BMHUCHUKAM 3/iHCHIOBATH TIEPEXOIUICHHST 0e3lpo-
TOBOTO CHT'HAJy 11032 MEXaMH 3aXHIIEHOTO MPHUMi-
IIEHHSI.

Monyas 4. KBantoBa ¢izuka: HAaHOTEXHOJIOTIL
Ta Oe3nmeka MaHOyTHBOro. 3aBepllajibHAa YacTHHA
KypCy Y MOCIOHUKY MpHUCBsIUEHA MEXi, JIe KIacCHYHa
eJIEKTpOHIKa Jocsarae (i3MYHUX OOMEXKEHb uepes
MIKPOCKOTIIYHI PO3MipH €JIEMEHTIB.

[TpuaTIMTII OOMEKEHHS MIBUAKOMIL. Y IIHOMY PO3-
It mpuauHY (hi3maHOTO O6ap’epa 00UNCIIeHb PO3IIIs-
JAIOTHCSl HA MPHKJIIaAi poOOTH KIIOYOBOTO €JIeMEHTa
CY4acHOI TEXHIKH — TPaH3UCTOPA.

MetonuuHuii  acmeKT — peaiisaiii  Marepiany
B mociOHWKY. Bukiamg marepiairy m03BOJSE 3100Y-
Bauyam criemiansHocTeit KH ta Kb yeBimomutn kpu-
TUYHY MPOOJIeMy, KOJIU IMPH HAOIMKEHHI PO3MipiB

JeTanell 0 HaHOMAacCIITaOiB eNeKTPpUYHI 3apsau
MOYMHAIOTh «IPOTIKaTW» Kpi3hb 130JALiHHI IapH.
VY nociOHUKY HAaroJIOIYEThCS, IO 1€ SIBUILE TPU3BO-
JIMTH JI0 arapaTHUX MMOMUJIOK Y Mporpamax Ta 3001B
Yy poOOTi CHCTEM 3aXUCTY.

®di3nyHI OCHOBH 3axHUCTy nmaHux. Lle#t po3min
CTBOPIOE MIIPYHTS JUIS PO3YMIHHS TEXHOIIOT1i KBaH-
ToBoro posmnoaury kimouiB (QKD — Quantum Key
Distribution) [12].

MeTonuyHuii  acliekT —peajisamii - Marepiany
B MOCIOHHMKY. 3aMiCTh CKJIAJHMX MaTeMaTuIHUX (Gop-
My Y MOCIOHUKY aKIIEHTYETbCSl yBara Ha HAOUHOMY
(hi3MYHOMY TIPHUHITUII: HEMOXIIUBO ITIATVISTHYTH» 32
KBaHTOBUM CHUTHAJOM (OKpeMHM (POTOHOM), HE 3Mi-
HUBIIK Horo craH. Byab-sika crpoba 310BMHCHHKA
BTPYTUTHCS B JIIHIIO 3B’5I3Ky O/Ipa3y CTa€ MOMITHOIO,
00 cama YacTHHKa CBiT/a, sfKa Hece iH(opMaIliio,
MHTTEBO 3MIHIOE CBOT BIACTUBOCTI. L{e mo3Bose Kyp-
CaHTaM Ta CTyJACHTaM 3pPO3yMiTH, YOMY TaKHid CIIOCi0
nepeaayi JaHuX BBAKAETHCS HAMOLIBIN 3aXUIICHUM
y cBiti [12].

BucHoBKH i mepcnekTHBU MOAAJIBIINX PO3Bi-
AOK. Y CTarTi 00TPyHTOBAHO CTPYKTYPY Ta MPEACTaB-
JIEHO MOJIEJTh IHTETPOBAHOTO HABYAJIHEHOTO MTOCIOHMKA
3 (Di3UKHU SIK TUIAKTHYHOTO 3ac00y YIOCKOHAIEHHS
HaBYaHHSA MaOyTHIX QaxiBUiB 3 iHPOpMaLiHNX
TEXHOJIOTiH (KypcaHTIB 1 CTYJCHTIB ClelialbHOCTEH
«Komm’rorepHi Hayku» Ta «KibepOesneka Ta 3aXuct
1HpOpMAIIiT» ), BAKOPUCTAHHS SIKOTO JI03BOJISIE OKpEC-
JIUTH peabHI MUITXH 3a0€3MeUeHHST BUCOKOI SKOCTI
ix (yHmameHTanpHOI miaroroBku. OcoOMMBOTO 3HA-
YEeHHSl 3aCTOCYBaHHs I1HTEIPOBAHOTO HABYAJILHOIO
nociOHMKa HaOyBa€ B yMOBaX BOEHHOTO CTaHy, KOJIH
OCBITHIl Tpoliec 3AIHCHIOETHCS 13 TIepepBaMH, CIIPH-
YHHEHUMH OE3TIEKOBHMH Ta TEXHIYHUMHU YHHHHKAMH,
a ITiIBUIIIEHE IICUXOJIOTIYHE HaBaHTAXCHHS Ha 3100Y-
BadiB BUIIOI OCBITH 3yMOBIIOE HEOOXiTHICTh YITKOTO
CTPYKTYPYBaHHSI Ta JOCTYIHOTO IOJAHHS HaBYaJIb-
HOTO MaTepiany.

[Momanpury poboTy aBTOp BOAYae y PO3LIMPEHHI
chepu 3acTocyBaHHS 3allPONIOHOBAHOTO IHTETPO-
BAaHOTO HABYAJIILHOTO IOCIOHWKA, CTPYKTypa SKOTO
1103BOJIsIE €()EKTUBHO MOENHYBATH ayIUTOPHY poOOTY
Ta SKICHE CaMOCTiIHE OIpaLlOBaHHS Marepiaiy.
Taka opranizamisi HaB4aHHS 3a0e3neuye Oe3mepeps-
HICTh OCBITHBOTO IPOLIECY HE3aJIEKHO BiJl 30BHIIIHIX
oOctaBuH 4u (Gopmary 3aHsaTh. HacTymHuM eTarnom
PO3BHUTKY IHOTO IMIXOAY CTaHe po3poOKa CIermiaTi-
30BaHOTO 30ipHMKA 3an1ad i3 (izuku mpodeciiHoro
CHPSIMYBaHHS, 3MICT SKOTO Iependadae po3B'si3aHHs
MPUKIAIHUX 3a]a4, TOOyT0BaHUX Ha pealbHUX Clie-
Hapisix i3 IT-chepu. Lle 103BOAUTH HAOUHO TiATBEP-
JIUTH 3B’s130K (DI3MUHUX 3aKOHIB 13 MalOyTHIM (haxoM
0e3 HaAMIPHOTO MareMaTHYHOI'O HABAaHTAXKECHHS Ha
3100yBadiB.
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