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3a「aJIbHi IIOJIO氷eHH組

BcTyⅡHH競匂axoBH宜icIIHT HJIjI BCTyⅡy Ha HaBqaHH瑚JIf1 3JIO6yTTjI CTyHeHjI

BH叫OT ocBiTHくくMaricTP〉〉 3a CⅡe正anI)HicT霊O 126くくIH匂opMalIiini cHCTeMH Ta

TeXHOJIO「iT〉〉, OⅡⅡ　くくIH匂opMa正池i cHCTeMH Ta TeXHOJIO「iT〉〉　ⅡPOBO抑TbCjI

IIP助産MaJIbHOIO KOMicicro XMeJII,H叩I)I(OrO HaIIioHaJIbHO「O yHIBePCHTeTy.

Ⅱi瓜tIaC BHKOHaHHH 3aBJIaHHjI IIePeBIP紐OTbC縞3HaHHH’BMiHHjI Ta HaBHqKH

cTy凪eHTiB　叫O抑　PO3B’鳩aHHjI rIeBHHX　3aBHaHb∴∴3∴∴I(OMrI’IOTePHOT∴JIO「iKH・

MOZIeJIIOBaHHjI CI4CTeM, CHCTeMHO丁「O rIPO「PaMHO「O 3a6e3IIeqeHH札, KOMrI’IOTePHHX

cHC・reM Ta MePe氷, CMaPT-TeXHOJIO「清Ta IHTePHel「y PetIe軌

MeTa BCTynHOrO　句axoBO「O icnHTy nO皿肘aC y HePeBip正3HaTHOCTi HO

orIaHyBaHHfl OHⅡ　くくIH小opMaui証i cHCTeMH Ta TeXHOJIO「iT〉〉　xpyrO「O

(Ma「icTePCI,I(OrO) piBHH B財田OT ocBiTH Ha OCHOBi　3JIO6yTI4X PaHiⅢe

I(OMⅡeTeHTHOCTe疏.

TexHOJIO「if=IPOBeAeHH用I BC丁yⅡHO「O小axoBOrO icIIり‖ry

BcTyⅡH繭icIIHT (BCTyHHe BHⅡPO6yBaHHjI) IIPOBOJ叩TbCjI y　中opMi

TeCTyBaHHjI i3　KOMII’IOTePHOIO O6po6KOIO Pe3yJII,TaTiB. CIICTeMa HPOBeZIeHHH

BCTy皿HX icIIHTiB C OPH「iHaJIbIIOIO PO3PO6KOIO XHy i 3aXI4IIIeHa CBi凪OIITBOM rIPO

aB′「OPCbKe IIPaBO M! 39534 Bi只08.08.201 1 p. BoHa PO3PO6JIeHa Ha Ili凪CTaBi TaI(I4X

凪OI(yMeHTiB: 3aKOHy yKPa丁HHくくHpo BH叫y OCBITy〉〉,くくHoJIO氷eH朗rIPO rIP繭MaJIbHy

KOMiciIO XHy〉〉, Hop糊I(y IIPH差oMy HO B肌岬X HaBtIaJIbHHX 3aKJIa扉B YKPa了HH Ta

ⅡpaBHJI IIPHHoMy 。O XMeJIbHHIJbKOro Ha正oHaJIbHOro yHIBePCHTeTy.

OcHOBHi IIOJIO氷eHHjI CI4CTeMH TeCTyBaHHH i3 I(OMII’roTePHOIO O6po6KO霊O

Pe3yJI蘭aTiB BHKJIa月eHi HH氷tIe. Ba3H JIaHHX TeCTOBHX 3aBF葛aHb CTBOPIOIOTI,Cfl卯月

BCix HI4C岬Ⅱ正H, 3 jIKIIX HPOBO岬TbCjI TeCTyBaHHj[, IIIOPlqHO HOIIOBHIOIOTbC刃i

B凪O C KOH aJIIOroTもCjI.

Ba3I4 HaHI4X TeCTOBHX 3aB)IaHI, a6o HaBtIaJIbHi IIPO「PaMH, 3a HKHMH BOHH

CTBOPeHl, C BIHKPHTHMH. yHiBePCHTeT IIIOPltIHO OrIPI4JIIORTIOC Tx y IIaⅡePOBOMy

a6o B eJIeI(TPOHHOMy BHⅢ瑚i.

BiHⅡOBIL喜aJIbHicTb 3a 3MicT i狐icTb TeCTOBHX 3aB凪aHb nOKJIa凪aCTbC刃Ha

「oJ10By HPe凪MeTHO十’KOMici丁.

EK3aMeHau清HレI斬　6i」IeT MO)Ke MicTHTH TeCTOBi　3aB瓜aHH鬼　0凪HO「O a6o

Pi3HHX PiBHiB CKJIa凪HOCTi. J叶兄　aBTOMaTI43OBaHO「O　4)OPMyBaH朋【 6iJIeTiB

BHKOPHCTOBy賞OTI) I(OMⅡJIeKC KOMⅡ’IOTePHHX IIPO「PaM, ari I(OMⅡOHyroTb 6a3H HaHHX

TeCTOBHX 3aBHaHb 3 KO氷HOI RTC叩ⅡJIiHII,句opMyIOTb eK3aMeHa正弟Hi 6iJIeTH 3a

HOIIOMOrOIO BHⅡaHroBOI BI46ipKI4 Ta PO明PyKOByIOTI, Tx.



病弱‾

EI(3aM。Ha山繭i 6iJIeTH,叫O BKJIIOqaIOTb TeCTOBi 3aBHaHHfl, dyopMyIOTb i

THPa氷yIOTb KOMII ’roTePHHMH 3aCO6aMH IIePe叩OqaTroM TeCTyBaHHjh CdypMOBaHi

6iJIeTH 3aCBiRTyIOTbC刃IIeqaTKOro HP商MaJIBHO丁KOMiciT.

HoMeP KO)KHO「O eK3aMeHaHifiHOro 6iJIeTa 36iracTI)C組3 HOMePOM TaJIOHa

B岬ⅡOBiHe酋, flKH酋HO凪aCTbC兄HO HbOrO.

OpraHi3aHiH aBTOMaTH3OBaHOrO匂opMyBaHHH KOMⅡJIeKTy eK3aMeHa正漬HHX

6iJIe「「iB即BCTyⅡHHX icⅡHTiB’KOHTPOJIb 3a HHM IIOKJIaHaCTbCfl Ha Bi卿OBiHaJIbHO「O

ceKPer「aPjI Hp揃MaJlbHO丁KOMici了a6o玩o「0 3aCTy皿HKa.

TecTyBaHHfl IIPOBO抑TbC兄Bi抑OBi抑O ro PO3KJIa凪y B a沖HTOPljIX’IIIO

o JIa凪HaHi HeO6xi瓜HHMH TeXHitIHHMH 3aCO6aMH.

HpoIIyCK BCTyrⅢHKiB HO ay珊TOP11　TeCTyBaHHfl r[POBO月HTI)

Bi抑OBiJIaJIbHH潰ceKPeTaP IIK Ta iioro 3aCTyIIHHKI4. IIpH∴岬}OMy rIePeBIPacTbCjI

ⅡaCIIOPT Ta rIePeⅡyCTKa’y jIKi玩BKa3aHa OCO6a BCTyⅡHIIKa’HaTa i tIaC TeCTyBaHHjI.

Ko氷H商yqacHHI( TeCTyBaHHH BIITaryC HOMeP’孤Hii BKa3yC fioro MicIIe B

ayHIITOPi丁・ Bci MicII刃3a CTOJIaMH IIPOHyMePOBaHi.

B ayHI4TOPll TeCTyBaHHfl　即3BOJIflCTbC鬼IIPHCyTHicTb 「POMaHCbKHX

cⅡOCTePirariB (6arI,KiB BCTyⅡHI4KiB)・

BcTyⅡHHKaM BH凪aIOTbCjI THTyJIbHi JIIICTH i IIPOBOZIHTbC兄PO3’刃CHeHHjI

I|IO凪O IX 3aIIOBHeHH兄.

ⅡicJIfl PO3Mi[IleH朋　yLIaCHHI(iB TeCTyBaHHjI B ay即TOPll BCTy皿I4KH

oco6HCTO BH6HParoTb eK3aMeI十aui血i 6iJIeTH,叫O PO3KJIaHeHi Ha CTO正

ⅡicJIfl OTPHMaHHfl eK3aMeHalIifiHHX 6iJIeTiB BCTyrIHHKH IIPa叩OIOTb Ha凪

PO3B’兄3KOM 3aBAaHb rIPOTarOM BCTaHOBJIeHOro qaCy.

TaJIOHK Bi凪IIOBiHe並　HaZIaroTI,C兄∴∴I(O氷HOMy BCTyⅡHI4Ky B OJIHOMy

eK3eMIIJIxpi. 3a6opoHacTbC鬼　B抑aqa BCTyⅡHHI(y　坤yrOro TaJIOHa・ TaJIOH

BiHIIOBIHeK 3aIIOBHIOCTI)CjI BCTyⅡHHI(OM Bi凪ⅡOB岬HO HO PO3’jICHeH棚田0凪O Tx

ⅡicJIjI 3aKiHqeHHjI PO6oTH H明TeCTaMH’a6o HO6iraHHjI∴凪O KiHI]兄∴qaCy’

BiHBe捕HOro Ha TeCTyBaHHH, BCTyⅡHHKI4 3HaIOTI) IIi凪ⅡHCaHi po6oTH Pa3OM 3

TaJIOHaMH BiJIIIOBIHeH,孤i HO HOtIaTKy CKaHyBaHHjI 3HaXO朋TbC鬼　Ha CTO正

eK3aMeHaTOPa・

CKaHyBaH醐TaJIOHiB Bi即OBi凪eii notIHHaCTI)C刃nicJIjI 3凪aqi po6iT BCiMa

BCTyIIHHKaMIl y Tx rIPHCy′I`HOCTi. HpoIIeC CKaHyBaHHfl TaJIOHiB Bi抑OBiJIe疏

捕MOHCTPyCTbC兄3a HOⅡOMO「OIO rIPOeKTOpy Ha BeJMroMy eKPaHi.

Ⅱic几縞∴3aKiHHeHHjI CKaHyBaHHjI Ta KOMrI-roTePHOI o6po6KK TaJIOHiB

BiHIIOBizIe並　pe3yJII)TaTH TeCTyBaHHjI JIeMOHCTPyIOTbCjI Ha eKPaHi y BHIu糊I

eK3aMeHaIIi#HOT Bi凪OMOCTl, B jIKi玩Bi凪CyTHi IIP13BH叫a BCTyⅡHHKIB, a C JIHI|Ie

HOMeP eK3aMeHa正首HOrO 6iJIeTa. Ha正IIePCOHaJI IIP繭MaJIbHOr roMicir BHOCHTb B

KOMII,roTeP iH中opMaIIiIO rIPO Bi凪ⅡOBiJIHicTb HOMePa eK3aMeHa正疏HOro 6iJIeTa



病黒

ⅡP13BHIIIy BCTyIIHHKa・ Ha eKPaHi HeMOHCTPyCTbC兄eK3aMeHa轟na Bi即MicTb 3

IIP13B叫aMH BCTyrIHHKIB’rma PO3xpyKOByCTI)C証3aBIPflCTbCH Bi脚OBIHaJII,HHM

ceKPeTapeM IIP繭MaJII,HOT I(OMiciT.

KpHTePll O叩roBaHHfl BCTyIIHIIX icⅡHTiB 3arBeP跡yIOTI)C鬼Ha 3aCiHaHHi

ⅡpH軸aJII,HOT KOMiciT Ta HaBOHjITI)C鵬的HaTKy即IIpaBHⅡ rIPH#oMy.

IIepe血ocBiTHix KOMrIOHeHTiB (HaBHaJIbHIIX脚C叩II血)・ Ha 6a3i HKIIX

CK几a凪aCTbe細ICⅡHT

I KoMrI’roTePHa JIO「iKa

BH6ip cHCTeMH∴tIHCJIeHH瑚JIjI rIPe即TaBJIeH朗iHq)OPMa正u HepeBeHeHHfl

qⅢCJIOBOr iH恥pMa正3 O卿ic工IIO3HIIi沌oI cHCTeMK∵tIHCJIeHHfl B iHIIIy. HBi泳oBa

apH匂MeTHI(a. CHCTeMH tII4CJIeHH棚JIfl rIPe月CTaBJIeHH証H中opMaHiL AJI句aBiT. Bara

叩dpH. OcHOBa CHCTeMH qHCJIeHHjI. JIoHaBaHHjI, BiHHiMaHHfl, MHO)I(eHHfl’京ueHHfl

JIBiHKOBHX tIIICe几

Ha虹pocTiIIIi eKBiBaJIeHTHi rIePeTBOPeHHjI. rIoH肌Tfl eJIeMeHTIB’By3JIiB i

ⅡPHCTPOTB I(OMII-IOTePHOT cxeMOTeXHiKH. IloHarT兄H BJIaCTHBOCTi iH4)OPMauiT.

AHaJIO「OBi Ta unCKPeTHi cI4「Ha皿.拙cKPeTH3aIIi証H4)OPMal串・ 3araJIbHi noH珊瑚

u小poBO「O aBTOMaTy Ta aJI「OPHTMy.

OTIePaH朋. ⑪opMaJ丁bHi I丁PaB脚a捕i泳oBOl ap坤MeTHI(H. Ho抑BaHHf門HCeJI

3串KCOBaHOIO KOMOIO Ha柵i轟oBHX CyMaTOPaX. HBi泳oB諦cyMaTOP rIP兄MOrO

KO凪y (月CⅡK). JIBi泳oB繭cyMaTOP O6epHeHOrO KO凪y (月COK)・ ZIBi泳oB商

cyMaTOP即HaTKOBOrO KOⅡy (月CJIK)・ MoJIH串KOBaHi KO脚. qOTHPH MeTO凪H

MHO氷eHHjI HBiHKOBHX HHCeJI. CTPyKTyPHI CXeMH nPHCTPOIB MHO氷eHH凡

ⅡpHKJIa抑MHO氷eHHH Ha JIC月K柳刃　qⅢCeJI 3 Pi3HHMH 3HaI(aMH. HpHCKOPeH聯

OIIePa叫I MHO氷eHHjI. MaTPHTIHi MeTOI叩MHO氷eHHfl. MeTO瓜H HIJIeHHJ汀HBIHKOBIIX

qHCe几MHOXeHHjI∴qI4CeJI 3 d)iKCOBaHOIO KOMOro Ha HCⅡK. MHO)KeHH兄tIHCeJI,

rIPe即TaBJIeHHX y　中opMi 3　4)iKCOBaHOIO KOMOIO, Ha JIBi宜KOBHX CyMaTOPaX

JIOJIaTKOBOrO Ta O6epHeHO「O KOJIy. TeopeMa IIPO MHO氷eHH角皿CeJI B ZIO月aTKOBHX

KO出aX. LHKi皿H所　aJ廿OPHTM　証reHH乱　A皿opHTM　扉JleHHf1 3　Bi凪HOBJIeH聯M

3aJ皿JJKy. AJI「OPHTM扉JIeHHf1 6e3 BiHHOBJIeHH明「 3a皿ⅢKy. Peani3aIIijI anrOPHTMiB

扉JIeHHfl Ha JICOK i HC月K.畑JIeHH兄‾qHCeJI 3 OTPHMaHHflM TIaCTI(H B IIPjIMOMy i

O6epHeHOMy KO凧aX. MeTO凪H IIPKCKOPeHHjI OIIePaIJ,11 HIJIeHH丸

田CJIa 3 q)iKCOBaHOIO i IIJIaBaIOqOIO KOMOIO. MacI|ITa6H繭KOe串IIicHT.

Ⅱop湖OK [IHCJIa・ ⑪opMH IIPeHCTaBJIeHHfl i　3aⅡKCy qHCeJI. I|peHCTaBJIeHHfl

BiutMHHX tIHCeJI. ABTOMaTHe 306pa氷eH朔日ⅢCJIa. MaHTHCa tIHCJIa・ HopMaJII)Ha

中opMa qHCJIa. HopMaJIi3OBaHe tIHCJIO. Hp兄M繭, O6epHeH扇i H〇月aTKOB繭I(O卿.



害「

HopMa正3aHijI. BHPiBHroBaHHH IIOP珊iB. MeTO抑IIPI4CKOPeHH瑚O抑BaHHjI.

oco6JmBOCTi MHO氷eHHf叩HCeJI, IIPe即TaBJIeHHX y恥pMi 3 IIJIaBaIOqOIO KOMOIO.

po3P抑Ha CiTI(a. rIepeIIOBHeHH叩O3P糊HOI ciTKEL Oco6皿BOCTi即raBaHHf叩HCeJI’

ⅡPeHCTaBJIeHHX y恥pMi 3 IIJIaBaIOqOIO KOMOIO. IIpocT繭3CyB. Mo両iI(OBaHH玩

3CyB. F匝eHHjI tIHCeJI, nPeHCTaBJIeHIIX y恥pMi 3 IIJIaBaIOqOIO KOMOIO. OTPHMaH聯

MaHTHCH Pe3yJIbTaTy. OTPHMaHHfl IIOP明Ky Pe3yJIbTaTy. IIp脚a抑証ueHH即鵬eⅡ

Ha凪B滝KOBHX CyMaTOPaX・

o。H。BHi IIOH肌Tfl aJ丁「e6pH JIO「iI(I4. JIo「iqHi句yHKIIiI. 3aKOHH Ta aI(CioMI4

aJI「e6pH JIO「iKH.拙3-IOHKTHBHa (月H⑪) Ta KOH,IOHI(HBHa (KH⑪) HOPMaJII,Hi

加pMH. HocKOHari KOH・剛KTHBHa (HKH⑪) Ta HH3'roHKTI4BHa (朋H⑪) HOPMaⅡbHi

dyopMH. ①yHKIIioHaJII)HO ITOBHa CHCTeMH 6yJIeBHX 4)yHKI]前

IIocTaHOBKa 3aHaqi MiHiMi3aIIiI B KJIaCi HH①. MeTO凪KBaHHa・ MeTO凪

KBa首Ha - MaK-KJIaCKi. Ta6JIHTIHO-xpa仕)iqHi MeTOJIH. MiHiMi3aIIi鬼KOH’roHKTHBHHX

HOPMaJII,HHX恥pM. MiHiMi3alIi胴aCTKOBO BH3HaqeHI4X 6yJIeBHX 4)yHKIIi乳

ⅡocTaHOBKa　3a月an aHaJIi3y Ta CHHTe3y I(OM6iHaHifiHIIX CXeM (KC)・

KaHOHitIHI塙MeTO月CHHTe3y KOM6iHa正玩HI4X CXeM. TIIⅡOBi cxeMH.

OcHOBHi IIOH珊瑚i BH3HaqeH聯TeOPil a6cTPaKTHHX aBTOMaTiB. M誼Ta

Mypa, C-aBTOMaT. CIIOCO6H OⅡHCy aBTOMaTiB. A6cTPaI(TH揃Ta CTPyI(TyPH繭

aBTOMaTH. KaIIOHil十一I揃Me′rO几CTPyK′丁yP[IO「O CHH′re3y LIA. EJleMeHTaPHi I可ypoBi

aBTOMa「I`H 3 IlaM実TT[O (TPI4「「ePHi IIPHCTPO丁) Ta TxHi BJIaCTHBOCTi.

HpHHI岬n MIKPOIIPO「PaMHO「O KePyBaHHjI. rIoH珊瑚　OrIePaIIi玩HHX Ta

KePyIOqHX aBTOMaTiB (OA i KA). CⅡOCO6H OIIHCy aJIrOPHTMiB i MiKPOIIPO叩aM.

CHHTe3　MiKPOIIPO「PaMHHX aBTOMaTiB (M誼　Ta Mypa) 3a rPaかcxeMOIO

aJIrOPHTMy.

JIo「itIHi eJIeMeHTH. TpHrePH. OⅡePaIIi弟Hi eJIeMeHT虹mHHH.皿tIHJII,HI4KH.

Pe「icTPH.  IⅡ坤paTOPH.　HeIIIH中paTOPH.  I巾をpoB繭　　KOMHaPaTOP.

MyJI bTHrIJIeKCOPH.　HeMyJII,THⅡJIeI(COPH.　CyMaTOPH.　HaH i BCyMaTOPH.

Ap坤MeTHKO-JIOriqHi HPHCTPOT (AJIⅡ)・ MiKPOKOHTPOJIePH. MiKPOⅡPOIIeCOPH.

O抑OKPHCTaJIbHユMIKPOI(OMⅡ一IOTePH. Hpo「paMOBaHi JIOritIHi iHTerPaJII,Hi cxeMH

(ⅡⅡIC).
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MOAeri. KJIaC坤iI(aHiH. OcHOBHi HOHHTT狙a BK3HaqeHH狙eOPiT cHCTeM. ①yHK珪

MOHeJIi. KJIaC坤iKaHifl Ta CⅡOCO6H HPeHCTaBJIeHHH MO捕JIein CTPyKTyPa MOHeHein

BH6ip MeTOHy MOHeJIIOBaHHjI. CTPyKTyPHO-dyHK正o脚I,He Ta iMiTa正沌e

MO凪eJIroBaHHfl. KoMⅡ,IOTePHe MO群JIIOBaHHjI. MaTeMaTHqHe MO月eJIIOBaHHjI.
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aJI「OPHTMiB. IIapaMeTPH,叫O XaPaI(TePH3yIOTb PO6oTy aJIrOPHTMy. AcHMIIOTI4Ka

POCTy tlaCy PO6oT肌aJI「OPI4・「My.

Mo捕J丁roBaHHfl BHHa耶OBHX BeJrmⅢH. O3HaqeHHH BI4IIa耶OBOT Be皿tII4HH Ta

n 3aI(OHy PO3nOJIlny. OcHOBHi 3aI(OHI4 PO3IIO凪IJIy prCKPeTHHX Ta HeHePePBHIIX

BHⅡa珊OBHX Be皿LIHH. BJraCTHBOCTi dyHKLli丁po3IIO由Iy BHⅡa耶OBOI BeJIHⅦHH.

tIHC皿OBi xapaI(TePHCTHKH BHIIaHKOBIIX BeJIHⅧH. reHePaTOPH BHIIaZII(OBHX qHCe几

Mo凪eJⅡOBaHH兄CHCTeMH BHIIaJIKOBHX BeJII4TIrH ・

CyTHicTb qIICeJII,HHX MeTO扉B. 3araJII)Hi IIOH肌T兄　XapaI(TePHCTHKH

qI4CeJII,HI4X MeTO扉B. rIoxII6Ka PO3B-jI3Ky. IIoxH6Ka OKPy「JIeHHjI y XO扉

po3PaXyHKiB Ha KOMⅡ・roTeP1 3 IIJIaBarotIOIO KPaIIKO工〇・ MaTeMaTHqHi HaKeTI4.

MaTeMaTHtIHi MO月e正AHaJIiTHt]田壷Ta qHCeJII)Ⅲ掻po3B’jI3OK.

HeJIiHi軸i MHO)KHHHi pexpeciHHi MOHeni. CTaTHCTI4tⅢe MO凪eJIroBaHHfl.

rIapHa JIiHiHHa Pe「PeCiHHa MO捕JIb. IlapHa HeJIiHi#Ha Pe「PeCi沌a MOHeJIb.

MHO卿HHa JIiH清Ha Pe「PeCi#Ha MOJ]eJIIJ'.

MeTO卿一IPOeKr「yBaHII信MiTaLli血HX MOJIeJIe#. Houi皿Hic′rb BI4KOPI4CTaHHjI

iMiTaLIi融o「o MOJleJIIOBaHHfl. ⑪opMyJIroBaHHfl rIPO6JIeMH Ta　3MicTOBHa

ⅡOCTaHOBKa　3aHa証. Po3PO6JIeHH兄∴∴KO叫eⅡTyaJIbHOT MO月e正IMiTaⅡi虹e

MO群ⅦIOBaHHfl. Po3PO6JIeHHH CTPyKTyPHOI cxeMH iMiTaIJ‘i血o] MOpeJIi Ta OⅡHCy

dyHK正oHyBaHHjL HporpaMHa Peari3a正fl iMiTaHifiHOI MO揮JIi. ABTOMaTH3auifl

IIPO叩aMyBaHHft rIepeBIPKa HOCTOBIPHOCTi i HPaBHJIbHOCTi iMiTa正iiHHX MOHene軌

KJIaC坤iKaHijI CHCTeM MaCOBOrO O6cJIy「OByBaHHjI. I|oKa3HHI(H

e仕)eKTHBHOCTi cHCTeM MaCOBOrO O6cJIyrOByBaHHjh BHrIa郡OBi IIPOIIeCI4　B

cHCTeMaX MaCOBOrO O6cJIyrOByBaHHfl. 「PaH卿Hi fiMOBIPHOCTi cTaHiB CHCTeMH.
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【‾‾町案憲

cTOXaCTHtⅢe MOHeJIroBaHHjI. rIoTOKH IIOロ注・ 「PaHHqHi TeOPeMH TeOP11 nOTOKiB.

抑CKPeTH繭MaPKiBCbKHH IIPOIIeC 3 HeIIePePBHHM tIaCOM.軸epe叫iaJII’Hi

pIBH珊Hfl Ko皿0「OPOBa・ CTallioHapHHH pe}KHM.

Mepe}Ki HeTPi・ HpocTi MePe証HeTPi. ①opMaJII)He BH3HatIeHHjI MePe氷

He′rPi. Po3MiTKa MePe証HeTPi. Mo群皿C)BaHHfl CHCTeM 3a ZIOIIOMOrOIO MePe)K

冒丁e′rPi. IIpHKJIa朋r丁O6y凪OBH MePe証rIeTPi.

IcTOPlfl m′I`yHHOI、O iH′I`eJIeKTy. KoHLIenTyaJIbHi　3aCa埋　B raJIy31

3aCTOCyBaHHH IIJTyHHOrO iHTeJIeKTy. Ba3OBi rIOH肌T兄IIITyqHO「O iHTeJIeKTy.

KJIaC坤iKa口証3a脚: PO3Ⅱi3HaHHfl, IIPOrHO3yBaHHj高ia「HOCTHKa, HPOeI(TyBaHHjI’

ⅡJIaHyBaHH瑚前BioJIOriqHi Ta COIIiaJII)Hi MOHeni iHTeJIeKTy. AreHTH. HaⅡPjrMH

MO朋JIIOBaHHfl mTyqHOrO iHTeJIeKTy‥ IIO6yJIOBa MO捕JIe首　Ha OCHOBi

ⅡCI4XO句i3ioJIOriTIHHX HaHHX; MO脚IOBaH聯iHTeJIeKTyaJIbHOT正JII’HOCTi 3a

即HOMOrOIO O6t抽CJIroBaJIbHHX MaⅢHH; He垂OKi6epHeTHI(a. ABTOMaTH3aⅡ直

po3B宛aHH捕aJIatI, IIIO Ba狐0 4)OPMaJIi3yIOTI,C凡

MoJIeJIroBaHHH MaI|IHH rIocTa i Tb重OPHHra. A皿opHTMiqHO PO3B’継Hi Ta

HePO3B・acHi IIPO6JIeMH. ABTOMaTH. CyTHicTb aBTOMaTHO「O IIi凪XOJIy. CKiHqeHHi

aBTOMaTH. ABTOMaTH 3 Ma「a3HHHOIO naM’肌TIO. MaⅢHHH TI)roPHH「a.

JIo「iqHa MO凪eJIb nO凪a皿兄3HaHb. Ho凧aHHjI 3HaHb y CeMaHTHHHHX MePe)I(aX.

Hpo凪yK叩HHI MO捕JIi IIO肋HHf上3HaHb. HoH肌丁鬼孤eJIeMeHT CHCTeMH 3HaHI).

3a脚a q)OPMyBaHHfl HOHflTb. Mo捕JIi HO抑HH兄3HaHI). THIm 3HaHI): HeKJIaPaTHBHi

Ta rIPOIIeHyPHl’eI(CTeHCioHaJIbHi Ta iHTeHCioHaJII,Hi・ Hpo6JIeMa PO3yMiHHH CeHCy

孤BHflBJIeHHjI 3HaHb 3 HaHI4X i cHrHa正B. He句opMaJIbHi MO凪e正IIOHaHHf1 3HaHも・

⑪opMaJIbHi MOJIe正rIOHaHHf1 3HaHI,.
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3　CHCTeMHe rIPOrPaMHe 3a6e3IIeqeHH兄

IIoH汀I`兄rIPOHeCy Ta froI「O MO捕JII). KoHIIeⅡHifl IIPOIJeCy. IcpapxljI Ta CTaH

「IPOueCiB. CTBOPeHHH Ta 3aBePⅢe醐rIPOueCy. Pea壷aHifl nPOIIeCiB.

BcTyⅡ即OIlePaHi軸x cHCTeM. HoH肌で刃nPO OⅡePaHifiHi cHCTeMH Ta Tx

MicIIe B 3araJIbHiH cTPyKTyPI KOMn’IOTePa. lcTOPlfl OⅡePaui証IHX CHCTeM. OcHOBHi

dyHKlr草oⅡePaHiriHOT cHCTeMH: PO3IHHPeH聯MO棚HBOCTe並∴KOMII’roTePa Ta

KePyBaHH揃oro pecypcaMH. HoTOKH B OⅡePaII露HHX CHCTeMaX. IIoH珊瑚IIPO

ⅡOTOKH. BHKOPIICTaHHH IIOTOKiB. Mi畑POpeCHa B3aCMO正jI. IIpHMiTHBH

Mi測POIIeCHOI B3aCMO品CeMa句opH Ta Tx BHKOPHCTaHHjL IIoH肌T兄M’roTeKCa.

rIoHflTT刃MOHiTOPiB. IIoHarTH HPO 6ap’cpH・ HoH珊瑚nPO CHCTeMH IIePe脚i

ⅡOBl)IOMJIeHb.

ⅡoH肌で鬼IIPO IIJIaHyBaHHfl. IIJIaHyBaHHjI B CHCTeMaX 3 O凪HHM HPOIJ`eCOPOM.

THITH HJIaHyBaHHfl IIPO叫eCOPa. rIJIaHyBaHHfl BBO凪y-BHBOny. KpHTePll IIJIaHyBaHHfl.

KpI4TePll KOPOTKOTPHBaJIO「O IIJIaHyBaHHjh BHI(OPHCTaHHfl rIPIOPHTeTiB.

AJlbTePHaTHBHi cTPaTe「i丁IIJIaHyBaHH乱

O「JIf叩IIPO「PaMHOrO 3a6e3netIeHH兄∴I(OMrI’roTePa・ IJeHTPaJIbH商rIPOIIeCOP.

ⅡaM’兄TI)∴KOMⅡ,IOTePa・ IIoH肌TjI nPO HPa洗epH IIPHCTPOIB BBe凪eHHjI-BIIBeHeHHjI.

OcHOBHi BiHOMOCTi IIPO CTPyKTyPH CI4CTeMH Pentium・ OcHOBHi rIOH肌Tfl

oHePaIIi沌oT cHCTeMH. 3araJII)Ha CTPyKTyPa OIIePaHiriHOT cHCTeMI4. Mo月印も

K証cHT-CePBeP.

CTPaTeri予rIJIaHyBaHHfl. CTPaTeriH IIJIaHyBaHHjI一一IlePⅢHM HP商IIIOB -

IIePⅢHM O6cJIyrOByCTbC姑3H轍eH聯HP10PI4TeTy. CIIPaBe即HBe IIJIaHyBaHHH.

CTPaTe「i昇一'KPy「OBe IIJIaHyBaHH姑BipTyaJIbHe I(Py「OBe rIJIaHyBaHHjI. BH6ip

caMOrO KOPOTKOrO IIPOIIeCy. CTPaTerijI Ha疏MeHⅢO「O qaCy’ IIIO 3aJIIIIHHBC凡

CTPaTe「i兄Ha前eH叫O「O Bi抑OIIIeHHfl Bi,町yKy.

B3aCMO6J10KyBaHH乱　OcHOBHi noH珊瑚　B3aCMO6JIOKyBaHHjI. YMOBH Ta

MOIleJ丁IOBaHHfl B3aCMO6JIOKyBaHI’. BHXiA i3　B3aCMO6J丁OKyBaHHfl. yHHKHeHHH

B3aCMO6JIOKyBaHb. AJI「OPHTM 6aHKipa pr o抑O「O Ta捕KiJIbKOX B瑚iB PeCyPCIB.

BHjIBJIeH聯Ta yCyHeHHfl B3aCMO6JIOKyBaHb. yHHKHeHHfl B3aCMO6JIOKyBaHb rIPH

HajIBHOCTi HeKiJIbKOX PeCyPCIB I(O氷HOrO THIIy. yHI4KHeHHfl B3aCMO6JIOI(yBaHb

IHJI躯OM IIOPyⅢeHHfl yMOB Tx 3JIi玩cHeHHfl.

KepyBaHHjI BBe凪eHH卿-BHBe捕HH卿・ CⅡOCO6H　3揖cHeH朋　BBe凪eHHfl-

BHBe凪eHHH. EBOJIroIJ,i兄　をyHKHi#　BBeHeHHjI-BHBe凪eHHjI. IIp兄MH弟　HOCTyⅡ　即

IIaM'誼. AcIIeI(TH IIPOeKTyBaHHfl IIPHCTPOIB BBe凪eHHfl-BHBeHeHHjI. JIoriqHa

cTPyI(TyPa dyHKIIiH BBe群HHfl-BHBe捕HHjI. By句epI43aHifl OⅡePaIIiri BBe捕HHfl-

BI4Be凪eHHjI.



霞‾

ocHOBHi rIOH珊瑚∴∴KePyBaHHfl IIaM-肌Tro. O卿O3明atIHa CHCTeMa 6e3

。i雅aqKH Ha quCK. BaraTO3aHatIHicTb 3串I(COBa珊MH PO3正aMH. IIoHjFTTjI IIPO

rli郡aTIKy HaHHX. O6niK BHKOPHCTaHHH naM届言IKa BH/riJI糊bC瑚HHaMiqHO.

BipTyanbHa IlaM加b・ OcHOBHi rIOH抑fl. CTOPiHKOBa OP「aHi3aHifl naM届・

XapaKTePHCTHKa OCHOBHI4X an「OPHTMiB 3aMi叫eHHfl CTOPIHOI(・

ⅡpHH叩rIH aⅡaPaTyPH BBe捕H聯-BHBe揮HHjI. IIpHCTPOI Be捕HHjI-

BHBe捕HHfl. HepepI4BaHHjI rIePCOHaJIbHOT∴KC・ O6po6HHKH IIePePHBaHb・

ⅡporpaMHe 3a6e3ⅡetIeHHfl BBOny-BHBOny 3aHaqi HPOrPaMHOrO 3a6e3IIeqeHHfl

BBOny-BHBOJIy. CIIOCO6H 3撞cHeH聯OIIePaIri# BBOHy-BHBO勘rIporpaMHI PIBHI

BBO凪y-BKBO凪y. JIpa前eepH rIPHCTPOIB.

Oco6皿BOCTi apxITeKTyPH OC Windows. O6-cKTHa apXITeI(TyPa OC

Windows. KoMⅡOHeHTH Pe氷HMy机lPa・ KoMⅡOHeHTH Pe棚My KOPHCTyBatIa・

ⅡoH肌Tr守a翫oBOT cHCTeMH. ⑪a翫H Ta Tx BJIaCTHBOCTi. IMeHyBaHH河a翫iB.

CTPyKTyPa q)a軸y. THⅡ両ya軸iB. HocTyⅡ HO dya翫iB. ATPH6yT珂a翫y. KaTaJIO「H.

⑪a血H, BiJ]O6pa狐yBaHi Ha a埋eCH滴IIPOCTip rIaM’誼. CTPyI(TyPa q)a融oBO丁

c鵬TeMH. PeaJIi3a山南　'中a軸oBOT cHCTeMH. PeaJIi3auifl　中a融iB. Pea車3aHiH

IcTOPHqHi Bi凪OMOCTi rIPO OC THIIy UNIⅩ・ IcTOPlfl BHHHKHeHHfl OC Linux.

MoⅡyJII)Ha CTPyI(TyPa OC Linux. OⅡePaIIi血i cHCTeMH THIIy UNIX・ 3araJIbHa

apxITeKTyPa CHCTeMH UNIⅩ・ CytIaCHi cHCTeMH UNIⅩ・ TpaJIHIIiine IIJIaHyBaHHfl

UNIX.

KJIaC坤iKaL南　6araTOIIPOueCOPHHX CHCTeM. 3a凪atIi IIJIaHyBaHHjI B

6araTOIIPOIIeCOPHIK CHCTeMi・ BaraTOⅡPOIIeCOPHe rIJIaHyBaHHfl i IIJIaHyBaHHjI

peaJIbHOrO tIaCy. OcHOBHi rIOH肌で鬼IIPO 3ePHHCTicTb CHHXPOHi3a正・ I|JIaHyBaHHjI

IIPOIIeCiB. I|JIaHyBaHHfl IIOTOI(iB. OcHOBHi IIiHXOJ叩∴凪O rIJIaHyBaHHjI IIOTOKiB. B

6a「al「OIIPOIIeCOPHI4X CHCTeMaX.

XapaKTePHCTHKa OC Windows. IcTOPlfl BHHHKHeHHfl. ApxiTeI(・ryPa OC

Windows. I丁pH3HaqeHHfl I|POueCOPiB. OcHOBHi ni凪XO却H AO rIJIaHyBaHHfl rIOTOI(iB.

Po3扉JIeHHH HaBaHTa氷eHHjI. BpH「aAHe nJIaHyBaHHfl. J叫HaMitIHe皿aHyBaHHfl.

ⅡJIaHyBaHHjI PeaJII)HO「O traCy. IToH肌TjI IIPO O6tMCJIeHHjI PeaJIbHO「O qaCy.

XapaKTePHCTHKH OⅡePa叫HHHX CHCTeM PeaJIbHOrO tIaCy. HJIaHyBaHHjI　3

xpaHHqHHMII TePMiHaMH. qaCTOTHO-MOHOTOHHe rIJIaHyBaHH凡

TeH捕H珪y rIPOeKTyBaHHi OC. Po3PO6Ka iHTePq)e玩cy OC. rIapa脚「MH.

Pea証3a正jl OC. Oco6皿BOCTi rIPOeKTyBaHHjI OC. IIocTaHOBKa　3aHatIi

IIPOeKTyBaHHH OC. IIpIⅢHHH yCKJIaHHeHHfl IIPOeKTyBaHHfl OC.
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4　KoMn,IOTePHI CHCTeMH Ta MePe癌

OcHOBHi noH肌T兄Ta BI43HatIeHH兄∴KOMIl’roTePHHX CHCTeM. 「aPBaP月CI,Ka Ta

ⅡpiHCTOHCbKa aPXiTeKTyPH. KoMII,IOTePHi cHCTeMII KJIaCy SIMD (OKM抑

BeKTOPHl l BeKTOPHO-KOHBeCPHi KC. MaTPHtIHi o6qHCJIroBaJIbHi cHCTeMH. MoHeri

MaCHBiB IIPOIIeCOPIB: IIPOIIeCOPH繭eJIeMeHT-IIPOIIeCOPH繭eJIeMeHT, rIPOIIeCOP-

IIaM’jITI). ApxiTeKTyPa MaTPI埋HHX KOMrI’roTePHI4X CHCTeM. KoMⅡ’roTePHI CHCTeMI4

HeTPa凪I4IIi虹oT apxITeKTyPH: aCOIIiaTI4BHi Ta CHCTO正uHi. KoMII’roTePHI CHCTeMH

NTaCy MIMD・ ApxiTeKTyPH SMP. ApxiTeKTyPa 3 6a「aTOⅡOPTOBOIO IIaM’肌Tro.

KJIaCTePHi o6qHCJIIOBaJIbHi cHCTeMH. KJIaCHd)iKalIi兄apXiTeKTyPI4 KJIaCTePHHX

cHCTeM. ToIIOJIO「il KJIaCTePiB. Grid cHCTeMH. Ha摘HicTb I(OMrI’IOTePHI4X CHCTeM’

RAID MaCIIBH.

B6yJIOBa[Ii cHCTeMH Ta Tx xapaKTePHCTHKH. CHCTeMH-I(ePyBaHH刃　Ta

B6y凪OBaHi cHCTeMEL CHCl「eMH 6e3 Ta i3 3BOPOTHiM 3B’刃3KOM. XapaKTePHCTHKH

B6y即BaHO丁cHCTeMH. CTPyKTyPa B6y即BaHHX CI4CTeM. AⅡapaTHa Ta rIPOrPaMHa

cKJIaHOBa. 3a6e3ⅡetIeHH珂yHKIIioHaJIbHOCTi B6y月OBaHHX CI4CTeM. KJIaCH4)iKaHifl i

cTPyKTyPa MIKPOKOHTPOJIePIB. Mo月yJIbHa OPraHi3auiH MIKPOKOHTPOJIePIB.

ⅡpoIIeCOPHe anPO MIKPOKOHTPOJIePa・ KoMIIOHeHTH MIKPOKOHTPOJIePIB.

ⅡoH肌T正HTePHeTy Peqe転Ta Ki6epq)i3HtIHHX CHCTeM. OcHOBHi BH3HatIeHHH

Ta y3araⅡbHeHa aPXiTeKTyPa Ki6ep4)i3HqHHX CI4CTeM. BJIaCTHBOCTi Ta BHMOr瑚O

Ki6epd)i3HqHHX CI4CTeM.

OHHOrIJIaTHi KOMⅡ,roTePHi cHCTeMH, Raspberry Pi. IHTeP中efro GPIO’

HPO「PaMyBaHHj上3a凪aq KePyBaHHH i3 BHI(OPI4CTaHH恥』的BaqiB Ta BI4KOHaBqI4X

MeXaHi3MiB Ha Python y Raspberry Pi.



訂J享

3aI「aJII,Hi BJIaCTI4BOCTi rIPO「PaMOBaHHX JIO「iLIHHX I(OHTPOJIePiB. CTPyKTyPa

KOHTPOuePiB. T皿H HPO「PaMOBaHHX JIO「itIHI4X KOHTPOJIePiB. Po6oq繭叩KJI

BHKOHaHH刃IIPO「PaMH KOPHCTyBatIa・

ⅡoH珊瑚∴∴JIOKa皿HOT I(OMII’IOTePHOT MePe証. 3BbeoI( POint to point.

Ha血pocTiⅢHii BHⅡa凪OK B3aCMO扉peox KOMHhoTePiB. 36Jm鵬H聯JIOKaJIbHHX i

「JIO6aJIbHHX MePe)K. ToIIOJIOri掴i3HqHHX 3B一角3KiB. A叩ecaHijI By3正B MePe症

KoMyTa正jI ii MyJIbTKrIJIeKCyBaHH乱∴KoMyTa耳朔二I(aHa正B i KOMyTa叩rIaKeTiB.

Ethemet - ⅡPHKJIaH CTaHaPTHOI TeXHOJIOrii I(OMyTauiT IIaI(eTiB. HpoTOKOJI’

iHTeP匂e並c, CTeK rIPOTOKO正B. BiHKPI4Ti cHCTeMH∴並MO脚II’OSI. 3araJII)Ha

xapaI(TePHCTHKa MO捕JIi OSI. TpaHCrIOPTHHH PIBeHI,. CeaHCOBHH piBeHI,.

Ⅱpe朋TaBH叫もKHI4 PIBeHI). ⑪i3HqHHH PIBeHb. KaHaJlbH囲PIBeHb. Mepe氷H蕗

pIBeHI’. HpHKJIa抑繭　pIBeHb・ CTeK TCP/IP. BaraTOPIBHeB商　HiHXi几

凪eKOMHO3剛直3aB樹HHfl MePe)KHOT B3aCMO鉦TH皿皿iHi弟3B’兄3Ky. CeperoBH叫e

「[ePe凪atIi iHd)OPMaui丁・ HpoBi卿i JriHiT 3B庇Ky. Ka6e皿Hi証Hil: KPytIeHa IIapH,

I(OaKCiaJI]井田酋Ka6eJII}, BOJIOKOHHO-OIITHqHH緑a6e皿・ AIIaPaTyPH IIePe抑qi HaHHX.

BJIaCTHBOCTi IIPOTOKO正B I(aHaJIbHOrO PIBH凡

PiBeHI, MePe氷HHX iHTeP句e前oiB. 3a「aJIbHa XaPaKTePHCTHKa HPOTOKO正B

JIOKa皿HI4X MePe氷. CTa即aPTHa TOrIOJIO正jI∴玩IIO由IroBaHe CePeHOBE叫e.

CTPyK′ryPa CTaH柳PTiB IEEE 802.x. IIpoTOKOJI LLC. TpH THIIH rIPO叫e}IyP PIBHjI

LLC. CTPyKTyPa Ka岬iB LLC i rIPOIIeHyPa LLC2. Mepe証Bi朋誼B. Mepe)Fi

KaMrIyCiB. Mepe)Ki MaCIIITa6y rIi凪IIPHCMCTBa・

AJ[PeCaIIi鬼B IP MePe氷aX. I|poTOKOJI IP. BI4KOPHCTaHHjI MaCOK IIPH IP -

a凪PeCaIIi千・ Tu皿H a叩eC B IP - MePe狐aX. ⑪opMH 3aIIHCy IP a坤ecH・ KJIaCH IP-

a埋ec. Oco6皿Bi IP-　a叩eCH. IleHTPaJIi3OBaH融　po3IIO京r IP　-　a坤eC.

ABTOMaTId3aui兄rIPH3HaLIeHHjI IP- a)IPeC. MapKePH融J]OCTyn HO rIO扉JIIOBaHOrO

cepeJIOB叩a・ TexHOJIOrifl Ethemet 3i mB瑚KicTIO nePe月aqi HaHI4X AO lO M6iT/c’

100 M6iT/c Ta 1000 M6iT/c. MeTO月HOCTyⅡy CMDA/CD. MAC - a凪PeCH. ETa皿

月OCTyIIy即CePeHOBH叫a・ BI4HHKHeHH兄∴KO正3i#. tIac HOJIBiHHOrO O6opoTy玩

po3Hi3HaBaHHfl KO正3品⑪opMaTH KaxplB TeXHOJIOriI Ethemet. Ka凪P 802.3/LLC.

KaL[P Raw 802.3/Nove1 802.3. Kaxp Ethemet DIⅩ/Ethemet II. KaHP Ethemet

SNAP.CIIeIII塙yKa正月か3HqHOrO CePeHOBHIIIa Ethemet・ CTa叩aPTH lOBase-5,

10Base-2, 10Base-T, 100Base-FX, 100Base-TX, 100Base-T4, 1000　Base-T.

CTaHHapTH OⅡTOBOJIOKOHHO玩MePe壷Ethemet・ HoMeH KO正3iI. Gigabit Ethemet.

⑪iJII,TPaIIi刃IIaKeTiB　3a HOIIOMO「OIO MaPⅢPyTH3aTOPiB. KJIaC坤iKaIIijI

MaPⅢPyTH3aTOP喜B I丁O O6JIaCT凡X∴3aCTOCyBaHH乱∴KoMyTaTOPH　3-「O PIBHfl i3

KJIaCIILIHOro MaPしuPyTH3auic事O. MapⅢPyTH3aTOP虹∴①yHI(uioHaJlbHa MO月eJII)

MaPⅢPyTH3aTOPa. OcHOBHi中yHK叫iT MaPⅢPyTH3aTOPa: PiBeHb iHTeP仕)e前oy; PiBeHb

MePe)KHO「O IIPOTOKOJIy; PiBeHI, rIPOTOKO証B MaPI|IPyTH3al串・ HoHaTKOBi

句yHK正oHaJII,Hi MO)KJIHBOCTi MapⅢPyTH3aTOPiB.

憲



Hpo・rOKOJI SMB即fl Bi朋aneHO「O AOCTyny的中a轟e’IIPHHTePiB Ta iHⅢHX

MePe)KeBHX PeCyPCIB Ta Mi卿pouecHOT B3aCMO正u

Mepe鵬Bi KOMyTaTOPH. TexHOJIOrifl BIPTyaJII)HHX JIOKaJIbHHX MePe)K

(VLAN)・
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2. Op「aHi3auifl KOMrIhoTePHHX MePe※:叩PytIHI4K / IO.A.TapHaBCI)K蕗,

I.M.Ky3bMeHKO. - K証B : KHI iM. I「op月CiKOPCI)I(O「O, 2018. -259c.

3. ・rapapaKa B.几ApxiTeK「ryPa KOMrI,roTePHHX CHCTeM: HaBq. nOCi6. / B・凡

TapapaKa. - XHTOMHP‥孤灯ry, 2018. - 383 c.

4. Nisan, N., Schocken S. The Elements of Computing Systems’SeCOnd

edition: Building a Modem Computer from First Principles 2nd Edition / The MIT

Press, 2021.一344 p.

5. Tanenbaum, A. Computer Networks’Global Edition 6th Edition / Andrew

Tanenbaum. - Pearson; 6th edition (March 3, 2021)・ - 891p.

5　CMapT-TeXHOJIOriT Ta IHTePHeT PetIe茸

EKOCMC・reMa IHTePHeTy PetIeH・ TexrIOJIO「iT’IIOI(JIaJIeHi B OCHOBy PO3BHTKy

IH′rePHeTy Peqe乳EBOⅢ叫i刃IHTePHeTy PeLIein OcHOBHi KO叩e叩i丁IHTePHeTy

peHe乳CTaHaPTH B 「aJ丁y3i IHTePHeTy PetIe乳IH4)PaCTPyKTyPa IHTePHeTy PetIeH.

ⅡoH珊瑚∴∴KOHTeKCTy. JIaBaqi, BHKOHaBtIi MeXaHi3MH, PO3yMHi o6’cKTH Ta

Hi凪KJIIOqeHHH PO3yMHHX O6’cKTiB. Mepe氷Hi cTaH月apTH i TeXHOJIOriI. Mepe氷H謙

抑cTyⅡ Ta TeXHOJIOriT串3HqHOrO PiBH正oT MePe)Ki: LPWAN, Cellular, Bluetooth

Low Energy (BLE), ZigBee, NFC, RFID, Wifi, Ethemet. TexHOJIOriI IHTePHeT

pIBHH IoT MePe証: IPv6, 6LoWPAN, RPL・ TexHOJIOriT rIPKKJIa抑OrO PIB聯Io′r

MePe)I(i: MQTT, AMQP, XMPP.

Ⅱpo6JIeMH, IIOB宛aHi 3 MePe氷aMH IoT.月taIIa30H. IIpoⅡyCKHa 3HaTHicTb.

CrIO棚BaHHH eJIeKTPOeHePriT. HepepIIBqaCTe rIi郡Ⅲ叩eHHjI. CyMicHicTb・ Be3HeKa・

CTaHHaPTI43OBaHa aPXiTeKTyPa BcecBiTHbO「O d)OPyMy IoT (IoTWF). 3B庇oI(

M2M. ApxiTeKTyPa IoT. ①yHI(uioHaJIbH繭cTeK IoT. Peqi -柳Bari i BI4I(OHaBtIi

MeXaHi3MI4. Mepe}I{HHI4 PIBe十Ib 3B守3Ky. PiBeHb∴JIO凪aTKiB i aHaJIiTHKH. TyMaH’

IIePH中epi血i IIPI4CTPO丁Ta XMaPa B Io「r. TyMaHHi o6皿CJIeHHfl. 「PaHHqHi

o6qHCJIeHHfl. ⑪yHKIIioHaJIbHi 6JIOKH eKOCI4CTeMH IoT. IIpI4CTPOT IoT・ Mepe)I(i.

ⅡJIaT句opMH IoT. AreHTH.
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TexHO∬0「i丁即c′「yIly即冒oT. Be3型OTOBi cTaH。aPTH 3B,jI3Ky B IoT.

TexHOJIOrif1 6e3岬OTOBOrO即CTyⅡy IEEE 802.15.4. ⑪i3HqH融Ta MAC piBHi

IEEE 802.15.4. ToIIOJIOrifl Ta 6e3ⅡeKa IEEE 802.15.4. KoHKyPeHTHi TeXHOJIOriT.

TexHOJIOri兄6e3押OTOBOrO即CTyIIy 802.1 1ah. ⑪i3HqHH# Ta MAC piBHi 802・1 1ah・

ToIIOJIOriH Ta　6e3IIeKa　802.11ah. KoHKyPeHTHi TeXHOJIOriT.　TexHOJIOrif1

6e3xpOTOBOrO即CTyrIy LoRaWAN. ⑪i3KqH繭Ta MAC piBHi LoRaWAN・

TorIOJIOri兄Ta 6e3IIeKa LoRaWAN. KoHKyPeHTHi TeXHOJIOriT. Mepe氷HHH PIBeHb:

06Me氷eHi By3JIH, O6Me氷eHi MePe証, BePCiI IP. 6LoWPAN. 3acTOCyBaHHfl

TPaHCIIOPTHOrO IIPOTOKOJIy. SCADA. AHaⅡTaHifl SCADA HJI刃IP. HpoTOKOJIH

rIPHKJIaHHOrO PiBH加oT: CoAP Ta MQT丁:

MeTO凪OJIO「i別IPOeKTyBaHH加HTePHeTy Peqe疏・ CIle叩句iKauifl MeTH i BHMO「・

CIle叫坤iKaHifl IIPOueCy. CrIe叫H匂iKa山南　MO姉JIi npe恥eTHOT o6JIaCTi.

CⅢe岬匂iKa叫i証H4)OPMaIIi融o丁MO脚i. CrIe叫H申iKaHiT rIOCJIy〇・ CrIe叩中iKaHifl IoT

piBHjl. CrIe岬かKaHifl dyHKIIioHaJIbHOrO IIOHaHHfl. CⅡe叩担a正fl OⅡePaIIiinoro

IHTerPaHijI IIPHCTPOIB I KOMIIOHeHTiB. Po3PO6JIeHH瑚OHaTKiB. B6y月OBaHa

o6qHCJIroBaJII,Ha JIOriKa・ B6y即BaHe CHCTeMHe O6JIa凪HaHH凡B6yroBaHe CHCTeMHe

IIPOrPaMHe 3a6e3rIetIeHHjI. MiKPOKOHTPOJIePH卯月B6y即BaHHX O6tIHCJIeHI} B

IIPHCTPO双IoT・ CHCTeMH Ha HiIIaX. By正BeJIbHi 6JIOKH IoT・ PiBHi IoT

apxiTeKTyPH. IIJIaTd)OPMH IoT. HJIaT4)OPMH IoT ar IIPOMi)KHe IIPOrPaMHe

3a6e3IIeqeHHjI. CTeK TeXHOJIO「i# rIJIaT中opMH IoT. OrJIan aⅡaPaTHHX rIJIaT匂opM

IoT. 「pad)iHHa MOBa IIPO「PaMyBaHH証DE XOD. MoBa IIPO「PaMyBaHHfl Arduino.

yIIPaB証HH掴1POeKTaMH II」TePHeTy Peqefi. AHa証THKa HaHHX Ta HOHOMi)I(Hi

cepBicH. CTPyKTyPOBaHi Ta HeC′rPyI(TyPOBaHi柳Hi・ HaHi B PyCi. HaHi B CrIOKOl.

月aHi y BHKOpHCTaHHi. 3aJIatIi i npo6JIeMH aHaJIiTHK瑚aHHX IoT: MaCIHTa6yBaHHfl

抑HHX, BOJIaTI4皿HicTも∴∴JIaHI4X, O耳eP氷aHHjI HaHKX. 「eHePyBaHHjI HaHIIX.

OJIeP氷aH聯HaHHX 3 IoT Ta M2M IIPHCTPOIB. BaJIiHaHij[ HaHHX. KaTe「OP13a叫jI

JIaHHX HJI鬼36epiraHHH. 36ip rIO摘・ CxoBHⅢe HaHHX. yIIPaB正HHjI∴IJ‘eHTPOM

o6po6K瑚aHHX. yrIPaBJIiHHjI CePBePOM. CxoBHIIIe IIPOCTOPOBHX J把HHX.

XMaPHi TeXHOJIOriI B IoT. O6qIICJIeH聯3a即rIOMOrOIO XMapHOI IIJIaT4)OPMH

凡JI;H∴月O抑TKiB/ⅡOCJIy「 IoT/M2M・ IIapa凧HrMa XMaPHHX O6tmcJIeHb. CepBicH

xMaPHI4X I]JIaT4)OPM. BipTyaJIi3aIIi凡　BJIaCTHBOCTi Ta rIePeBarH XMaPHHX

o6qHCJIeHb. IIpo6JIeMI4 XMaPHI4X O6qI4CJIeHb・ XMaPHI MO凪eJII PO3「OPTaHHfl.

IIpaKTIlqHe 3aCTOCyBaHHfl IoT. IoT y no6yTi言H句pacTPyKTyPaX, 6y扉BJI躯・

oxopoHiJIPOMHCJIOBOCTi’IIO6yTOB誼TeXHiui・ iHⅢOMy eJIeKTPOHHOMy O6JI明HaHHi.

BHMOr瑚O JIOqaTKiB IoT. KoH叫e叫i正閏yCTPi丁4.0. Be3neI(a B IHTePHeTI PetIe乳
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