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TecToBi 3aBaHHS BUKOPUCTOBYIOTHCS JJIsi TIPOBENICHHS (DaXOBOTO iCIUTY MpH
npuiiomi Ha HaBYaHHS A0 JlepkaBHOTO yHIBepcUTETY «KUTOMUpPCHKA MOMITEXHIKA)
JUI1  OTPUMaHHS  OCBITHBOIO  CTymeHs  “marictp” 31  CHEIIabHOCTI
G7 “ABToMaTtm3allisi, KOMII IOTEPHO-IHTETPOBaHI TEXHOJOTIi Ta POOOTOTEXHIKA” Yy
2025 pori.

daxoBuii icnuT — (popmMa BCTymHOTO BUIIPOOYBAaHHS [IJIi BCTYIy HAa OCHOBI
HPK6 a6o HPK7, sxa mependadae mepeBipKy 3aTHOCTI JO OMAHYBaHHs OCBITHBOI
IporpaMH IIEBHOTO PIiBHSI BHUIOI OCBITM HAa OCHOBI 3J00yTHUX paHiIe
KOMITETEHTHOCTEM.

[IpaBo Ha ydacTh y axoBUX ICIUTaX MaOTh a0ITyp1EHTH, SIK1 3100yJIM OCBITHII
ctyminb «0akanaBp» (HPK6) abo «marictp» (HPK7). ®axoBuii icnuT mpoBOIUTHCA
BIJINOBIJTHO /10 TpadiKy, 3aTBEPKEHOTO TOJI0BOIO MpUMMalIbHOI KoMmicii [lep:kaBHOTrO
yHiBepcuTeTy «KuToMupchKka moyiTexHikay. TpUBaIiCTh NPOBEICHHS TECTyBaHHS —
OJlHa acTpoHOMiuHa TojuHa. [IpoTsirom mporo dyacy abGITypi€HT TMOBWUHEH JaTu
BIJIMOBI/I HA TECTOBI 3aBJIaHHS 3 HACTYITHUX JUCIMILTIH:

— “EneKkTpoTexHIKa Ta eJIEKTpOMEXaHika™;

— “Mertpouiorisi, TEXHOJOTTYHI BUMIPIOBaHHS Ta MpUIaan’;

— “TexHIuHI 3ac00M aBTOMATH3AIl;

— “ABTOMAaTH3aIIIS TEXHOJIOTTYHUX MPOIIECIB Ta BUPOOHUIITB;

— “Komm’toTepHi TEXHOJIOT1T Ta IPOrpaMyBaHHS;

— “Teopist aBTOMaTUYHOTO KEPYBAaHHS

— “IIpoexTyBaHHS CUCTEM aBTOMAaTH3AIlil;

— “Komn’torepHa enekTpoHika” (4.1 — AHanoroa enekTpoHika, 4.2 — [{udposa

€JIEKTPOHIKA, 4.3 — MiKpOonpoLecopHi MPUCTPOi);

— «Komm’roTepHi Mepexiy;

— “ApxiTeKTypa KOMIT IOTEPHUX CUCTEM;

— “Buma matemaTtnka’.

3 KOKHOI JUCITUTUTIHA TECTOBI 3aBJJaHHS OXOIUTIOIOTh OCHOBHI TEMHU HAaBYAIBHUX
nporpaM. KoxHe 3aBIaHHS MICTHUTH IT’SITh BaplaHTIB BIJIOBIICH, 3 SKUX JIUIIE OJHA
npaBUJIbHA.

KoxeHn OineT MICTUTh COPOK TECTOBHMX IMHUTAaHb PI3HUX CTYMNEHIB CKJIAJHOCTI:
33 nuTaHHS MEPUIOTO PiBHS CKJIAIHOCTI, IO OILIHIOKTHCS Y 2 (ABa) Oanu KOXKHE;
4 3aBAaHHS APYroro piBHS CKJIATHOCTI, IO OI[IHIOEThCA Y 4 (4OTHUpH) Oalli KOXKHE;
3 3aBIaHHS TPETHOTO PIBHS CKJIAIHOCTI, 110 OI[IHIOIOTHCS y 6 (I1icTh) OajiB KOXKHE.
XubHa BIAMOBIAL OLIHIOETHCA y 0 (Hynb) OamiB. Pe3ynpTaT (paxoBOro ICHUTy
OIIHIOIOTHCH 3a 1Kasoro Bl 100 1o 200 6aniB. MiHIMalbHUM TO3UTUBHUHN Pe3yJIbTAT
¢daxoBoro icnuty ctaHoBUTH 130 GartiB.
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IHEPEJIIK JUCIUIIJIIH TA TEM

EJleKmpomexHiKa ma eﬂekmpomexauika

Yacmuna 1. Enexkmpomexnika

Tema 1. JliniiiHi eJIeKTPUYHI K0J1a OCTIHHOTO CTPyMYy.

Enementn enextpuunux kin. 3akoH Owma. 3akonu Kipxroda. PiBHsHHS 3
KOHTYPHUMH CTPyMaMH, BY3JIOBUMH MOTeHUiasamMu. [IpuHIMN HakiIagaHHS.
[lepeTBOopenHs cxeM. [10TyKHICTh y KOJII MOCTIHHOTO CTpyMy. banaHc noTy>XKHOCTEN.

Tema 2. JliHiiiHI eJIEKTPUYHI KOJIA CHHYCOIAHOTO CTPYyMY.

BukopucTaHHS CUHYCOITHOTO CcTpyMy B TexHill. CHUHYCOiIHI CTpyMH Ta
HaIpyT¥, aMIUTiTyAa 1 ¢a3a. Jiro4e 3HauYeHHsS CTpyMiB Ta Hampyr. Ilapamerpu Ta
€JIEMEHTH KU 3MIHHOTO CcTpyMy. CHUMBOJIIYHE 300pakKeHHS CHHYCOIMHMX (PYHKIIS
yacy, iX iHTerpaiiB Ta noxiguux. KomruiekcHi onopu Ta npoBigHOCTI. 3akoHu Oma Ta
Kipxroda y kommiiekcHiit popmi. BukopucranHs BCiX METOJIB pO3PaXyHKY JIIHIMHUX
KUI MOCTIHHOTO CTPyMy NpU KOMILIEKCHOMY 300pa)K€HHI CHHYCOIiIHHMX CTPYMIB Ta
HaIpyr, OMOpIB Ta NMpOBiAHOCTEH. 300pakeHHs MOTY>KHOCTI B KOMIUIEKCHIM (hopmi.
BektopHi nmiarpamu. [HAykTHBHO-3B’si3aHl  enemeHTH. KoedimieHT 3B s3KYy.
[locninoBHEe Ta mnapajenbHe 3 €JHAHHS €JIEMEHTIB NpPU HAsBHOCTI B3a€EMHOI
1HIYKTUBHOCTI. Pe30HaHC npu mociiIoBHOMY Ta mapaneabHOMY 3’ €THAaHHI €JIEMEHTIB
kosa. KonvBanHs eneprii npu pe3onanci. JloOpOTHICTb.

Tema 3. Tpudasni  ejJekTpuyHi KoJa Ta  KoJa  NeEPiOAUYHOIO
HECHHYCOITHOT'0 CTPYMY.

Tpudazni cucremun EPC. 3’emnanHs 31pKOI0 Ta TPUKYTHUKOM B TpU(DA3ZHUX
Kojax. Po3paxyHOK CHMETpUYHHMX Ta HECUMETPpUYHUX Tpudaszuux kil [1oTyxHICTh Yy
Tpudasznux konax. Ilymecyroue Ta oOeproBe wMmarHiTHI nons. HecunycoinHi
NepioInyHl HAMpPYTH Ta CTPYMH, 300paX€HHS 1X y BUTJISAIAI TPUTOMETPUYHOTO Ta
KoMIuiekcHoro psiaiB dyp’e. luckpetHi crnekTpu. [iroue 3HaAYEHHS HECUHYCOITHUX
cTpyMmiB. [IOTyXHICTb.

Tema 4. Po3paxyHOK mepexiiHMX NpPOUECIB KJIACHYHUM Ta ONEPATOPHUM
MeTOAAMM.

[lepexigni mpouecu. 3arajbHa XapaKTEpUCTUKA. 3aKOHM KOMyTalli. AHaui3
HepexiHUX MPOIECiB y NPOCTUX KOJax KIACHYHMM MeToJoM. llepeTBopeHHs
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Jlarmaca. 3akonn Oma 1 Kipxroda y omneparophiit gopmi. @opmyiu po3Kiay.
Po3paxyHOK nepexigHuX MpoLeciB ONepaTOPHUM METOJIOM.

Tema 5. Ilepexinni nmpouecu npu Aii iMmmyJabcHux Hanpyr. CrnekrpajabHuil
METO/] PO3PAXYHKY NepPexiHMX NMpoueciB.

[Tepeximui ¢QyHkiii enekTpuyHoro koma. IlepeximHi mnpouecu mnpu i
iMyascHUX Hanpyr. [aterpamu Hroamens. IleperBopenns dyp’e Ta HOro oCHOBHI
BJIACTUBOCTI. AHaNI3 NEPEXITHUX MPOLECIB YACTOTHUM METOJOM.

Tema 6. Heniniiini eJilekTpu4Hi Ta MArHiTHIi KoJ1a NPH NOCTIHHUX TAa
3MIiHHHUX CTPpyMax.

3aranpHa XapaKTepUCTHKA HENIHIMHMX KUI Ta METOMIB iX pPO3pPaxyHKY.
EnemenTn HemiHIMHMX KUI, IX T[apamMeTpu Ta XapakTepuctuku.  HemiHilHi
CJICKTPUYHI KOJa MPH MOCTIMHUX cTpyMmax. HemiHiiiHI MarHiTHi Kojia Mpy MOCTIMHUX
MarHiTHUX moTokaxX. HemiHiliHa 1HIYKTHBHICTH, CXEMa 3aMIIICHHS Ta BEKTOpHA
Jiarpama.

Yacmuna 2. Enexmpomexanika

Tema 1. OcHOBHI MNOHATTS Ta BH3HAYEHHS Teopii aBTOMATHYHOIO
KepyBaHHS

MarniTthi Benmmuunau H, 4, B, L, @, y . 3akonn Oma, Kipxroda ayis MarHiTHux
k1. Tpancdopmarop: nmpu3HayeHHs, OyJqoBa, NPUHLIMUN Aii. PiBHSHHS 1 BEKTOpHI
niarpamu TpaHcopmaropa B pekMMax XOJOCTOTO XOAY Ta HaBaHTaxeHHs. Brparu
MOTYHOCTI 1 KKJ TpaHchopmaTopa. Cxema 3aminieHHst Tpancpopmaropa. TpudaszHi
TpaHchopmaropu. BekropHa miarpama TpudazHoro TpaHchopmaropa. ABTOTpaHC-
dbopmartop. baratooOMoTouHMI TpaHchopMaTOP.

Tema 2. ACHHXPOHHI MAIIMHHA

ObepToBe Mar"iTHe ToJie. ACHHXPOHHHH JBUTYH 3 KOPOTKO3aMKHYTHM
poTopom: OynoBa, yactota ooepranHs, koB3aHHsi. Ctpym Ta EPC KopoTKO3aMKHYTO1
oOMoTKH. Cxema 3aMilleHHsI aCHHXPOHHOT MalIMHU. PiBHSHHS 1 BEKTOpHA Aiarpama
ACUHXPOHHOTO JIBUTYHAa. ACHHXpPOHHUH JABUTYH 3 ¢a3HuM poropoMm. Brpatu
MOTY>KHOCTI Ta KKJI aCHHXPOHHOTO JABUTYHA. EHepreTnyHa miarpama. EnektpomarHiT-
HUII MOMEHT aCHMHXPOHHOTO ABUTYHA. MexaHiuyHa XapaKTepUCTHKA aCHUHXPOHHOTO
nBUryHa. PoOoul XapaKTepUCTUKU aCUHXPOHHOTIO JIBUTyHA. PerystoBaHHs IIBUAKOCTI
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ACHHXPOHHOTO  JBUTYHa. [lyCK  acCHHXpPOHHOTO  JBUTyHa.  [ligKITFOYCHHS
ACHHXPOHHOTO JIBUTYHA JI0 0AHO(A3HOT MEPEexi.

Tema 3. CUHXPOHHI MAIIMHH

CunxpoHHi MamuHu. Peakiiist skopst CHHXpOHHOI MalTiHy. PIBHSIHHS 1 BEKTOpHA
JiarpamMa CUMHXpPOHHOTrO JABUryHa. Ilyck CcHHXpOHHOro aBUryHa. EnekTpo-marHiTHUil
MOMEHT Ta KyTOBa XapaKTEpUCTUKAa CHHXPOHHOI MamMHU. BekropHa iarpama
cuHXpOHHOI MamHu. Brpatn ta KK/[ cnHXpOHHO1 MamyHy.

Tema 4. MamiuHu NOCTIHOTO CTPYMY

MamuHu MOCTIHHOTO CTpyMy. Bu3HaueHHs HanpsMKy oOOepTaHHS SIKOPS.
OcHOBHE pIBHSIHHS JBHUryHa. JIBUT'YHM TOCTIHHOTO CTpyMy 3 IOCIiIOBHUM
30yKeHHSAM. J[BUTYHM MOCTIHHOTO CTPyMy 3 MapajiebHUM 30y DKEHHSIM. J|BUTyHU
MOCTIHOTO CTPYMY 13 3MiIlIaHUM 30yI>KEHHAM. PerytoBaHHs IIBUKOCTI OOEpTaHHS
SKOpsl JIBUTYHa MOCTIHHOrO cTpyMy. BTparu B MammHax HOCTIHHOTO CTpyMYy,
eHepreTUyHa Jiarpama.

Tema 5. CenbcrHu T2 00epTOBI TPaHCchoOpMaTOPH
Cenbcunu. [HaMKaTOPHUI Ta TpAaHCPOPMATOPHUI PEKUMU CEIbCHHA.

OO6epToBi TpanchopMaTOpu: MPUHIMUI [1i, 3aCTOCYBaHHS, PEXKUMHU POOOTH.
Jlinitinuii oOeptoBuil Tpanchopmatop. Perne moctiiHOrO CTpymMy, CTaTH4HA 1
JMHaMIYHa XapakTepuctruka. KpokoBi IBUTyHU: Oy/10Ba, IPUHLIM Jlii, TPU3HAYEHHS.

Mempono2is, mexunoao2iuHi 6UMIPDIOGAHHA MA RPUIAOU

Tema 1. 3arajibHi NUTAHHS METPOJIOTII TA €JIEKTPUYHUX BUMiPIOBAHb

OCHOBHI TOHATTA METPOJOrii Ta ENeKTPUYHUX BHUMIPIOBaHb. 3HAYEHHS
BUMIPIOBaHb B 3a0€3MEUCHHI HAyKOBO-TEXHIYHOTO Tmporpecy. Buau Ta meromau
BUMiptoBaHb. [loxuOku BuMipoBanb. CucreMarusailisi NMOXHUOOK: aOCOJIOTHI Ta
BiJTHOCHI, CHCTEMATHUHi Ta BUIIAJKOBi, iIHCTPYMEHTaJIbHI Ta MeToxuuHi. MiMoBipHicHa
OIIHKA pe3yJbTaTIB MPSAMUX BHMIPIOBaHb TIpH 0aratopa3oBUX PIBHOTOYHHUX
cnoctepexeHHsx. OIiHKa pe3yJNbTaTiB MPSIMUX BHUMIPIOBAHb MPH OJHOPA30BOMY
crioctepexxeHHi. O0poOKka pe3yabTaTiB HENPSAMUX BUMIPIOBaHb.
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Tema 2. 3aco6m BUMIpIOBAJILHOI TeXHiKM, IX OCHOBHI MeTPOJIOTiYHIi
XaPAKTEePUCTUKHU TAa NapaMeTpH

OcHOBHI B1IOMOCTI PO 3aco0u BUMIipIoBalIbHOI TexHiku. Knacudikariis 3aco0iB
BUMIPIOBAJIbHOT TEXHIKM 3a CIOCOOOM TOJaHHS BHMIpIOBaIbHOI 1H(MOpMAaIIi,
METOJIOM TOPIBHSHHSA 3 MIpPOI, CTPYKTYPOIO IE€pPETBOPIOBaHb, (DYHKIIIOHATBHUM
OpU3HAUYCHHSAM.  METpONOriuHi  XapakTepUCTHK  Ta  MapamMeTpu  3aco0iB
BUMIpIOBaIbHOT TeXHIKH. Ki1ac TouHOCTI 3ac001B BUMIPIOBAIBHOT TEXHIKH.

BuwmiproBanbHi MepeTBOPIOBAYI. Knacudikaris BUMIPIOBAJIBLHUX
NEepPETBOPIOBAYIB. METPOIOriyHI XapaKTEepUCTUKH BUMIPIOBAJIbHUX MEPETBOPIOBAYIB.
EnexTpoMexaHiyHl Npuiaad AJid BUMIPIOBAHHS €JIEKTPUYHUX BEJIWYMH. 3arajbHI
BIJIOMOCTI Ta TEOpPETHYHE OOIPYHTYBaHHA NPHUHLMIY [1i EJIEKTPOMEXaHIYHUX
OpuwiaaiB. YMOBHI T[IO3HAUYE€HHS Ha IIKaJlIax MNpuiaaaiB. MarHiToenekTpuyHi
BUMIPIOBAJIbHI MPWIAAU, iX METPOJOTIYHI Ta eKCIUTyaTalliifHl XapaKTepUCTUKH.
EnexTpoMarHiTHI BHUMIpIOBaJbHI TpPHJIAIU, IX METPOJIOTIUHI Ta eKCIUTyaTalliiH1
XapakTepucTuku. EnexTponrHaMiuHi BUMIPIOBAIbHI MPUIAU, X METPOJIOTIYHI Ta
eKCIUTyaTallliiHl XapaKTepUCTUKU. EJEKTpOCTaTUYHI BUMIPIOBAIbHI NpHIAIU, IX
METPOJIOTIYHI Ta eKCIUTyaTallliHl XapaKTepUCTUKU. BuMIiploBalbHUI MeXaHi3M
IHIYKIIIHHOT CHCTEMH.

MeTposnoriyHi Ta eKCIUTyaTalliiHi XapakTepUCTHUKUA MPWIAIIB 1HIYKLIHHOI
cucteMu. BumiproBanbHUI MexaHi3M BiOpaliiHOi cucTeMu. MeTposjoriyii Ta
eKCIUTyaTallliiHl XapakTEePUCTUKW MPUJIaAiB IHIYKUIMHOI CHUCTEMH. 3BOPOTHIN
€JIEKTPOMEXaHIYHUH TIEPETBOPIOBAY.

EnexTpoHHI BUMIpIOBabHI MPUIAAH JUIsl BAMIPIOBAHHS €JIEKTPUYHUX BEITUUMH.
3aranpHi BIIOMOCTI Ta TEOpETUYHE OOTIPYHTYBAaHHS MPHUHIUITY il €IEKTPOHHUX
BumiptoBanbHux npwianie  (EBII). VY3zarampueni crpykrypri cxemu EBIIL.
Knacudikamis EBII B 3anexxHOCTI Bif criocoOy NMEpeTBOPEHHS aHAJOTOBUX BEIMYMH

y HUGPOBHIL KOI.
Tema 3. BumiproBaHHsl HeeJIeKTPUYHUX (Pi3HIHMX BeJIMYNH

BumiproBanHs TemmepaTypu. XapaKT€pUCTUKH BHUMIPIOBAJIbHUX BEJIHYMH.
Oco0OnuBOCTI BUMIPIOBaHHS TeMIiepaTypu Temmeparyphi mmkaimu. [Ipommciosi
BUMIpIOBayl Temneparypu. TepmomeTpu po3mupeHHs. MaHOMETpU4HI TEPMOMETPH.

TepmomnepeTBoproBadui  omopy. 3aco0u BUMIPIOBaHHS, IO MPAIIOOTh Y
KOMIUIEKTI 3 TEpPMOINEPETBOPIOBaYaMH OMOpy. TepMoeneKTpuuHI MEepeTBOPIOBaYI.
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[Mpwnanu s BumipioBanHs  Tepmo-EPC.  HopmyBanbHi  mepeTBOproBadi.
TepmonepeTBoproBaui 3 YHI()IKOBaHUMH BHUXIJHUMH CHUTHaJIaMH. BumiproBaHHS
TeMIrepaTypd KOHTAaKTHUMHU METOJaMH, aKyCTHYHI, MMPOMETPUYHI, I1HTErpasibHi,
TepMorpadiuyHi METOIM BUMIPIOBaHHSA. BUMIipIOBaHHS TE€OMETPUYHHX PO3MIpIB
MaTepialiB Ta BUpoOiB. BuMiproBaHHs KyTOBUX Ta JIHIHHUX po3MipiB. BuMipioBaHHs
po3MipiB y MammHOOyAyBaHHI. BumiproBanus Tucky. [ledopmariiini, mopIiiHesi,
eJIEKTpUYHI BUMIpIoBadi TUCKY. Judepenmianbai maHoMeTpu. BumiproBanHsl THCKY
BaKyyMHUMH MeTOJaMH. BuMIiproBaHHS piBHS, KUJIBKOCTI Ta BUTpaT PEYOBHUHH.
Metoau Ta 3acoOM BHUMIPIOBAHHSI PIBHS PIIKMX PEUYOBHH, CHUIIYYUX Ta KYCKOBHX
MatepianiB. [THeBMaTUYHI METOAM BUMIPIOBAHHS KUIBKOCTI Ta BUTPAT PEYOBHHH.
TaxoMeTpuuHi,  €JIEKTPOMArHiTHi,  yJbTPa3BYKOBI,  TEIUIOBI  BUTPATOMIpPH.
Burtparomipu 3MIHHOTO PiBHS, BUXPOB1, KOP1OJIICOBI Ta KOPEJAIIAHI BUTPATOMIpPH.

BumiproBaHHg mapaMmeTpiB HaBKOJHUIIHBOTO cepenoBuila. Meroau 1 mpuiaau
JUTSL aHaUTi3y CKJIaly Tras3iB. BUMiproBaHHS BOJIOTOCTI.

Tema 4. Opranizaniss MeTpoJIOriYHOT0 3a0e3MeYeHHs] IPOMMCIOBOCTI

Opranizaiiiss ~ BUMIPIOBAJLHOTO  eKcriepuMeHTy.  DOopMyINtOBaHHA I
eKcriepuMeHTy. Bulip KpuTepiiB OIIIHOK TOYHOCTI Pe3yJbTaTiB EKCIEPUMEHTY.
Bubip meromiB Ta 3aco0iB BuMiptoBaHb. (CrnocoOu 3axuMCTy BUMIPIOBAIBHOI
anmapaTypu Big 3aBaja. MeToau BUSBICHHS Ta BUKIIOYECHHS (3MEHIIICHHS)
cucteMaTuYHUX NoxnoOok. [ToBipka 3aco01B BUMIpIOBaJIbHOI TEXHIKU. BUKOpUCTaHHS
1M (HPOBOT Ta MIKPOIIPOIIECOPHOT TEXHIKH JJII TEXHOJOTTUHUX BUMIPIOBAHb.

Texniuni 3acoou agmomamuzauii

Tema 1. 'any3b 3acTOCYBAaHHSI NEPEeTBOPHIOYUX NPHUCTPOIB NPHIALIB
(I1I1I1)

YMOBU ekcIUTyartailii BUMIPIOBAJIbHUX NEpEeTBOpIOBaviB. UyTIMBUN €IEMEHT.
Knacudikaris BUMIPIOBAJIbHUX NEePETBOPIOBAYIB. OcHoBHI MOXUOKH
BHUMIPIOBAJILHOTO NIEPETBOPIOBAYA.

Tema 2. JliniiiHi noreHuiomerpuuHi nepersoprosaui (I111)

["anmy3p 3actocyBanns IIIl. OcuoBHi enementu koHctpykuii IIII. IlepeBaru i
Hegosiku III1. Marepianu enemMeHTIB KOHCTpPYyKLii (cmipali, Kapkacy, IIITKH).
Bumoru no marepianis. Ilapamerpu, mo xapaktepusytoTh [1I1. Po3paxyHok 3HOCY,
BU3HAUCHHs JOMYCTUMUX Hanpyr, BuHukarouux y IIII. Cxemu BBimMkHeHHs IIII.
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KonctpyktusHi pizHoBuau III1. Crnocobu 3minu 3akony omopy IIII. Po3paxynox
JTHIAHUAX TOTCHIIIOMETPUYHHX MTEPETBOPIOBAUIB.

Tema 3. @yHkuioHaabHI NoTeHioMeTpu4HI neperBoproBayi (PIIII)

3acrocyBanns OIIII. Cnocobu 3aificHeHHS (YHKIIOHAIBHOT 3alIeKHOCTI.
Posrnsnanns pi3HUX cHocoOIB 3iMCHEHHS (yHKIIOHANBHOT 3anexHocTi: DIIIT 31
3MIHHUM TIepUMETpOM Tepepidy Kkapkacy, DIl 31 cTynmeHeBHMM KapkacoM i
piBHOMIpHOIO HamiTkoro, DIIIl 3 kapkacoM MOCTIMHOI BUCOTH 1 HEPIBHOMIPHOIO
HaMOTKOIO, IITYHTYBaHHS MOCTIMHUMU onopamH JiHiiHoro OIIII.

Tema 4. Tenzonepersoprosaui (TII)

[Ipuznauenns. Kmacu Ttounocti. IlepeBarm 1 Hemonmiku TII. OcHOBHi
KOHCTPYKTHBHI pi3HOBUAU. [[poTsaHi HakieroBaHi neperBoproBaui. Uyrnusicts TII.
[ToBuwmit omip TII. ITiakmrouenns ao 06’extiB TII. Po3paxynox TII.

Tema 5. IleperBoproBadi KOHTAKTHOI'O OIIOPY

XapaktepucTuku neperBoproBada KoHTakTHoro omopy (IIKO). Konctpykuis
[TIKO. IlepeBaru 1 nenomniku I1KO. 3actocyBanns [IKO. Cxema BBiMkHeHHs [TKO.
Bupa3z moBuoi Hampyru. Koeditient migcunenHs. UyTiauBicTh  BITHOCHO
nepeMIIICHHS.

Tema 6. EmuicHi nepersoprosauyi (€II)

[Ipu3znauenns, xapakrtepuctuka €II. KonctpyktuBHi pizHoBunu €I 3i
3MIHHOIO BIJICTAaHHIO MK TUTACTUHAMH, 31 3MIHHOO TUIOIICHO B3aEMHOTO MEPEKPUTTS
MJIACTHH, 31 3MIHHOIO BEJIIMYMHOIO JIEJIEKTPUYHOI MPOHUKHOCTI, AudepeHItianbHi 3
PYXOMOIO CEpEHBOI0 TUIACTUHOIO, 3 KyTOBUM IEPEMIMICHHSIM CEPEIHBOI TIACTHHH
ta iH. Cxemu BBIMKHeHHS €II: MocToBa 1 pe3onaHcHa. [lepeBaru 1 Hemomiku €I1.
Po3paxynok €I1.

Tema 7. InnyxkTuBHi nepersoprosaui (I11)

Kounctpykuis II1. IlepeBarm 1 nHemomiku III. Tamy3p 3actocyBanns III.
UYactotuuii mianazon II1. [punnun mii [Tl gns #iHIAHAX, KyTOBHX MEpPEMIIEHb.
OcHOBHI PO3paxyHKOBI CITIBBiAHOIIEHH. XapakTtepuctuka II1.
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Tema 8. Tpancpopmartopni nepersoprosaui (TpIl).

[lepeBarm 1 wemomiku. OO6macte 3actocyBaHHSA. (OCHOBHI KOHCTPYKTHBHI
pizHoBunu Tpll: 3 mepemimyBaHMM SKOpeM, 3 MEpeMillyBaHUM pOTOpOM abo
pamkoro. OCHOBHI po3paxyHKOBI criBBiHOMmEeHHs s Tpll.

Tema 9. MexanorponHi nepersoprosaui (MII)

[Mpuamun aii. Ilpusnadenns. OcuoBHi Buau BukoHaHHS MII. Knacudikarris
MII. Cxemu BBiMkHeHHS MII. Bumoru no MII, cnemudika ix pobotu. ['amy3b
3actocyBaHHs. [Ipukiaam mpakTHIHOTO 3aCTOCYBaHHS.

Tema 10. II’e30esexTpruHi nepersoprosaui (I111)

[I’e3oedpext mpsmuii 1 3BopoTtHuMi. [I’e3omatepianu. OCHOBHI  Bici
n’e3okpuctana. [lo3noBxkHid 1 monepeunuid m’e3oedextu. Ilpu3zHaueHHs, Tay3b
3actocyBanHs IIII. Cxemu BBiMKHEeHHS. Bumorum no BumiproBanbHOi cxemu [II1.
OcHOBHI po3paxyHKOBI criiBBiAHOMEHHs uist T111.

Tema 11. Mikpomamunu (MM)

Knacudikanis MM. 3aranbi nutanss Teopii 1 KoHCTpykiii MM. Knacudikaris
MIKpOABUTYHIB. OCHOBHI XapaKTEPUCTUKH 1 TapaMeTPH MIKPOJIBUTYHIB.

Tema 12. O6eproBi Tpanchopmartopu (OT)

[Ipu3HaueHHs, KOHCTpyKIis, npwHOUN fAii. [lepBuHHE Ta  BTOpPUHHE
cumetrpyBanHs. CunycHo-kocunycuuit OT. Jliniiiauit OT. Kinacu tounocti OT.

Tema 13. OnTukoenexkrpu4Hi nepersoprosaui (OII)

OcCHOBHI BIACTUBOCTI ONTUYHUX BUNpoMiHIOBaHb. [lpunnmn gii  OIL
Konctpyxkiis OIl. 3akoHu pO3MOBCIOJKEHHS ONTHYHUX BHUMPOMiHIOBaHb. OCHOBHI
pizHoBUAM  oTonpuiiMayiB. Doropesuctopu. ['eHepatopHi  PoTOEIEMEHTH.
Ontponu.

Tema 14. Enexkrpomaruitu 3minaoro crpymy (E3C)

Oco6muBocti E3C. Ilpunnun nii. TsroBe 3ycmiiis 1 TSTOBa XapaKTEPUCTHUKA.
Oco6muBocTi. Heponiku E3C, Mmeroau ix ycyHeHHs. MarHiTokepoBaHi KOHTaKTH.
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Tema 15. KonrakTHi nepersoprosaui (KII)

[Tpusnauenns, Bu3HaueHHs KII. OcHoBHI koHcTpykTuBHI pizHOBHAU KII.
Martepianu KII. OcnoBni eranu po6otu KII. fBuina, BuHUKAO4l MpU pO3MHUKaHHI
KOHTakTiB. CIocOOM 3aXMCTy MOBEPXHI KOHTAKTIB BiJl OKHCIeHHS. OCHOBHI 3aX0H,
110 3MeHIyTh 3HOC KII.

Aemomamuzauis mexHo102I4HUX BPOUecie ma eUPOOHUUME

Tema 1. 3aranbHi BiZOMOCTI PO aBTOMATH3ALiI0 BUPOOHUYHX IPOLECIB.
OCHOBHI BHU3HAU€HHS aBTOMATH3allli TEXHOJOTIYHUX HPOLECIB, KEPYBaHHS, CUCTEM
kepyBaHHA. OCHOBHI JiKepesia 1 TMOKAa3HUKH TEXHIKO-€KOHOMIYHOI €(eKTHBHOCTI
aBTOMAaTH3allli TEXHOJOTTYHHUX MPOIECIB

Tema 2. OcHoBHI TOHATTA Teopii aBToMaTu4yHOro KepyBanusa (TAK).
Marematnunuii onuc cucteM aBTromaruyHoro kepyBaHHs (CAK). Busnauenns
CTaTUYHHX 1 AMHAMIYHUX XapaKTEPUCTHK 00’ €KTIB aBTOMATH3ALIl].

Tema 3. ABromaTu3oBani cucremu kepyBanus (ACK).
ABTOMAaTH30BaH1 CUCTEMU KepyBaHHs TexHoJoriyHuMu npouecamu (ACK TII).
Tema 4. Cxemu cuctem aBromMatTu3aiii. Knacudgikauisa cxem aBromarusaiii.

Knacudikamis enektpuyHux cxeM. CTpyKTypHI Ta (PYHKUIOHAIbHI CXEMH.
[TpuHIIMTIOB] CXEMH.

Tema 5. Bubip esieMeHTIB cMcTeM aBTOMATH3AIlI.

Bubip mumTiB 1 mynbTiB  KepyBaHHS. Po3MimieHHs mnpwiaaiB 1 3aco0iB
aBTOMAaTH3aIlii.

Tema 6. AnaJjiiz napamerpiB aBTOMAaTHYHOI CUCTEMH KepyBaHHHI.

CTilKICTh CHCTEMH Ta METOAHMKHU TepeBipku. OCHOBHI MOKA3HUKH HAIMHOCTI
ABTOMATHUYHOI CUCTEMH.

Komn’romepni mexnono2ii ma ocHoO6U npozpamyeamnis

Tema 1. 3minni. Tunu nanux y moBi mporpamyBanus Python

[im Ta givicHl Tunw ganux. Jloridauil Tin gqanux. THUIIM MacHBIB.
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Tema 2. Apudmernuni omepamii Ta NUKJIIYHI CTPYKTYpHM Yy MOBI
nporpamyBanHsi Python

[ToGiToBi omepariii. EneMeHTapHi MaTemaTuuHi omepaliiii Ta omepamii 3
BUIAJKOBUMH TIOCITIJOBHOCTSAMU. YMOBHHUH omeparop. llukiam Ta omeparopu
iTepatiitHoro nepeOupaHHs naHux. [HCTpykuii KepyBaHHs Hukiaamu. Oneparopu
BUOOPY BapiaHTIB.

Tema 3. ®ynkuii BOyIOBaHi Ta KOpPHCTyBada y MOBI NpOrpamMyBaHHS
Python

OronomieHHs Ta BUKIMK (QYHKIINA. BuUKIUK (QyHKIIH, onmucaHuX y I1HIIUX
daiinax (Moxynsx). OyHKIII KOHCOILHOTO BBEICHHS Ta BUBEACHHS AaHUX. DYyHKIIT
JUTsl pOOOTH 3 3MIHHUMU, 5IK1 € TEKCTOBUMHU PSIIKAMHU.

Tema 4. ba3oBi NOHATTA 00’€KTHO-OPiI€EHTOBAHOI0 IPOrPaMyBaHHA

[Tonsittst kimacy Ta 00’ekTy. IIOHATTS XapaKTepUCTUK Kiacy IHKAICYJIAILis,
ycnaakyBanHs, noxiMopdizM. [lonst Ta dynkuii (metoan) kiacy. Jloctyn 1o mosiB Ta
GbyHKLIH B cepeauni knacy. JocTyn 1o nomiB Ta GyHKIINA 00’ €KTY.

Teopis aemomamuuno2o Kepyeanus

Tema 1. OcHOBHI MOHATTSE Ta BHU3HAYEHHS Teopii aBTOMATHYHOIO
KepyBaHHS

3anauil aproMartu3ailii 00’ ekTiB. BXiiHi Ta BUX1/IHI 3MIHHI. 3BOPOTHIN 3B’ SI30K Ta
roro npusHaueHHs. [[OHATTS Mpo aBTOMaTUYHE PETYJIIOBaHHS Ta KEpyBaHHS. 3MiHHI,
[0 KEPYIOThCS Ta PeryoroThes. [ToHATTS mpo kepytroul fii Ta 30ypeHHs. Turosi
CUTHAJIM 30BHIIIHIX BIUIMBIB B aBTOMATUYHUX CHUCTEMAaX.

Tema 2. [IpuHuun no0y10BM aBTOMATHYHUX CHCTEM

[TpuHIIMTIN pEryIIOBaHHS 3a BIIXWJICHHSIM BUX1THOI KOOPJIWHATH, 32 30ypEeHHAM
Ta KOMOiHOBaHe peryitoBaHHs. Kepyrounii aBTOMaTUYHHUI MPUCTPIN Ta pEryysTop.
Busnauennss aBromarnuHoi cuctemMu. DyHKIIOHAIbHI CXEMH CHCTEM Ta
Kkiacudikaiiss OCHOBHHMX €JIEMEHTIB aBTOMATHYHHX CHCTEM 3a iX MPU3HAYCHHSM.
Merta kepyBaHHs. [loka3HUKM METH KEpyBaHHS Ta iX aHaJITUYHE (POPMYITFOBAHHS.
[TonsaTTs ipo anroput™ kepyBaHHs. [IpuHinm kmacudikallii aBTOMaTHYHUX CHCTEM.
Knacudikariis cuctemM 3a 3aKOHOM 3MIiHM BHXIJIHOI KoopAuHATH 00’e€kTy. CucremMu
aBTOMATUYHOI cTabumi3amii, CHUCTEMH MPOTPAMHOIO KEpyBaHHSA Ta CIIAKYIOUU
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cuctemu. [Ipuxinaaym aBTOMaTHYHUX CUCTEM Ta iX (DYHKIIOHAIbHI €JIEMEHTH.
Tema 3. MaremMaTu4uHi Moae i AMHAMIKH aBTOMATHYHHUX CHCTEM

MarematuyHa Mojenb JWHAMIKH cuCTeMU B (popmi piBHSHHS «BXig-Buxim»
CUCTEeM. 3arajbHi pillieHHS PIBHSHb TUMY «BXig-BuXim» NiHIHHUX Oe3MepepBHUX Ta
IMIYJIBCHUX CHCTeM. BinbHa Ta BHMYIICHa CKJIaJ0Ba IEPEXiTHUX TPOIIECIB
aBTOMAaTHYHMX CHCTeM. MaremaTu4Hi MoOJell AuHaMiKu y (opMi meperaTHUX
GyHKIIM aBTOMAaTUYHUX CHCTeM. THUIoBI guHaMiuHi JaHku. [lepematHi (yHKIil
PO3IMKHYTHX Ta 3aMKHYTHX CHUCTEM Ta iX 3B’SI30K 3 IMIIYJIbCHUMHU MEPEX1THUMHU
GyHKIIAMU.

Tema 4. CrilikicTh JIHIHHUX HeNlEPEPBHUX ABTOMATHYHHUX CHCTEM

OCHOBHI MOHATTS Ta BU3HAUEHHS CTIMKOCTI aBTOMAaTHMYHUX CHUCTEM. 3B S30K
CTIMIKOCTI 3 KOPEHSMU XapaKTEPUCTUYHOIO PIBHSAHHSI 3aMKHYTOI CHCTEMHU.
AnreOpaiuni kputepii criiikocti Payca ta ['ypsima. YacToTHi Kputepii CTIHKOCTI
CUCTEM aBTOMAaTU4YHOTO KepyBaHHs. Kpurepiit O.B. MuxaiinoBa. Meroa D-po3ourts
32 OJTHUM [apaMeTPOM Ta BU3HAYEHHS KPUTHUYHOIO MMApaMETPy MiJICUJICHHS CUCTEMH.
BmivB mapameTpiB Ha CTIMKICTh aBToMatMuHux cucteMm. Kpurepiit Haiiksicra.
Busznauennss 3amaciB  criikocTi cuctemu. OlliHKa CTIMKOCTI CHUCTEM  3a
jgorapu(pMIYHUMH YaCTOTHUMH XapaKTEPUCTUKAMHU. 3anacu CTIMKOCTI.

Tema 5. SIkicTh Mpouecy KepyBaHHS CHCTEM aBTOMATHYHOI0 KEPYBAHHS

[Toka3HUKH SIKOCTI MEPEXiTHUX MPOLECIB MPHU BIUIMBI CTYMIHYATO! BXIJHOT i
yac TMEpeXiJTHOTO IMpOILEeCY, KOJUBAaHHS, IMEPEryJIIOBaHHS, XapaKTep MepexiHOro
nporecy. TOYHICT BIAPOOKH CHCTEMOIO THIOBUX 3amaroumx mik. KoedimieHTn
noMuwiok. CTaTU4HA Ta AUHAMIYHA TOMUIIKH.

Tema 6. Teopis NiHIHHUX IMIIYJILCHUX ABTOMATHYHHUX CHCTEM

3aranpHa XapakTepUCTUKa IMIYJbCHUX cUcTeM. Bu3HaueHHs Ta kiacudikaris
IMITyJIbCHUX CHCTEeM. IMIyJbCHI CHCTEMH 3 OJHHMM Ta JACKIJIbKOMa IMIYJIbCHUMU
eJIeMEHTaMU. IMITyJIbCHI CUCTEMH 3 aMIUTITY AHOIMITYJIbCHOIO, IIMPOTHO-IMITYJILCHOIO,
4aCTOTHO-IMITYJIbCHOO. 3a1a4l JOCIIKEHHS IMITYJIbCHUX CUCTEM.

Tema 7. MaTemaTu4Hi MOAeJIi iMITYJIbCHUX CHCTEM

Oco0MBOCTI MaTeMaTUYHUX MOJEJeH IMIYJIbCHUX €JEMEHTIB, JUCKPETHHUX
npucTpoiB Ta ekctpamnoisitopiB. IlepenatHi ¢yHKIIT IMIynbcHUX cucTeM. Brus
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dopMu  iMOyNbCIB Ha nepeAaTHi  (QyHKIIi. 3amiHa IMITyJICHOI  CHCTEMHU
€KBIBaJICHTHOIO O€3MEPEPBHOIO CHCTEMOIO.

Tema 8. Anauii3 AMHAMIKY JIHIHHUX IMITYJIbCHUX CHCTEM

Crilikictp iMIynbcHUX cucteM. [lonsTTs cridikocti. HeoOximna ta moctaTHs
YMOBH CTIMKOCTI IMIYJbCHUX cHCTeM. Kputepii CTIAKOCTI IMITyJIBCHHUX CHCTEM.
AnrebpaiuHi KpUTepii CTIHKOCTI Ta 0COOJIMBOCTI IX 3aCTOCYBaHHSI.

Tema 9. Teopist HeJTiHIHHUX cHCTEM

3arajibHa XapaKTepUCTUKA HENIHIMHUX cucTeM. Bu3HaueHHs Ta Kiacudikalis
HENIHIMHUX cHUcTeM. TUMOBI HENIHIWHI €JIEeMEHTH, iX XapaKTEPUCTUKU Ta
MaTeMaThyHi Mojeni. 3ajadi Ta OCOOJMBOCTI JOCTIIKEHHS HETIHIMHUX CHCTEM.
MaremaTiudl MoOJIEdl HEMIHIMHUX CcHUCTeM. MaremMaTh4Ha MOJEIb HETHIMHUX
cucteM B ¢opmi piBHSIHBb cTaHy. CTPYKTYpHI CXEMH HEJIHIMHMX CHCTEM Ta ix
TIEPETBOPCHHS.

Tema 10. AHaji3 TMHAMIKH HEeJIHIHHUX CHCTEM

MeTtonu AOCHiKEHHST Ta PO3PaxXyHKIB HENMIHIMHMX cucteMm. [loHATTS Tmpo
CTIMKICTh HemiHIMHNX cucteM. Meroau O.M. JlamynoBa. JlocmigxeHHs: aOCOIIOTHOT
CTIMKOCTI HeMHIAHMX cucreM. ABrTokosuBaHHiA. Pa3oBa IUIommHA Ta 1i
3aCTOCYBaHHS JJIsi JOCIHIJPKEHHS CTIMKOCTI HENMIHIMHUX CHCTEM 13 KYCOYHO-

JTHIAHUMHA XapakTEePUCTHUKaMU. MeTo1 rapMOHIYHOT JIHeapu3aIlii.

Hpoekmveauml cucmem aemwnamua’auii'

Tema 1. OCHOBHI IOHATTS PO BUPOOHUITBO TA HOT'0 ABTOMATH3AaLliI0

[ToHsTTS BUPOOHUIITBA, CTPYKTypa (€IEMEHTH) BUPOOHUIITBA (MIPOMHUCIOBOTO
nignpueMctBa). [IoHATTS MexaHizallii Ta aBToMaTHu3aiii. BigMiHHICTE aBTOMaTH3AIIIT
Bil MexaHizamii. Edextu, mo oTpuMyIOThCS BiJ aBTOMAarTu3allii BUPOOHUIITBA
(aBTOMAaTU30BaHOTO KEPYBAHHS).

[ToHSATTS TEXHOJOTIYHOI CHCTEMH, TEXHOJOTIYHOTO KOMILJIEKCY, BUPOOHUYOTO,
TEXHOJIOTIYHOTO (poO0YOro) Ta TPAHCIOPTHOTO TPOIECIB, TEXHOJOTIYHUX Ta
TPaHCIOPTHUX onepariii Ta nepexoAiB. DYyHKIIOHYBaHHS TEXHOJOTTYHOI CHUCTEMH
(BximHi Ta BuXimHI TOTOKH). DopMmanizoBaHe MPEICTABJICHHS OOpPOOHMUX,
nepepoOHuX, CKIaAabHUX Ta TAaKyBaJIbHHUX MPOIIECIB.
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Knacudikaiiss  TEXHOJOTIYHMX CHUCTEM Ta  TEXHOJOTIYHMX  IPOIIECIB.
OcoOnuBOCTI, BIAMIHHI pPHUCH Ta TPUKIAAM HenepepBHUX (Oe3nepepBHUX),
JTUCKPETHUX, TUCKPETHO-0€3MEePEPBHUX Ta MEPIOAMYHUX TEXHOIOTTUHUX MPOIIECIB.

XKopcTka Ta rHyuka aBTOMaTH3alis Yy BHPOOHHMIITBI. 3aco0u, mepeBaru Ta
HEJIOJIIKM JKOPCTKOI Ta THYYKOi aBToMaru3allii. PiBHI BHKOPHCTaHHS TEXHIYHHX
3ac00iB.

PiBHI ckiagHOCTI 3ac00iB aBTOMaTu3allii. PiBHI aBToMaTu3alli y JUCKPETHOMY
Ta HEMEePEPBHOMY BUPOOHHMIITBI.

Tema 2. EemenTH TeXHOJIOT Il AMCKPETHOTO Ta HelepepBHOIo
BHPOOHHUITBA SIK OCHOBA HI0r0 aBTOMATH3aLIl

CTpykTypa THYYKHX BHUPOOHHYHMX CHCTEM Ta THYYKOIO aBTOMATH30BaHOIO
BupoOHuiTBa. [ToHsaTTs rayukoi BupoOHuuoi cucremu (I'BC), rHyukoi BUpOOHUYOT
koMipku (I'BK), rayukoro BupoOGuuyoro mosysns (I'BM), rHy4dkoi aBTOMaTH30BaHO1
JNUISSHKY Ta JHIl, 1exy, 3aBoay. 3acobu aBtomaru3aiii I'BC, 'BK ta T'BM.
CHiBBIHOIIIEHHST BUIIB TEXHOJOTIYHUX cUCTEM SIK ckiamoBux I BC. OnTumizariiiii
3a/layl, 110 BUHUKAIOTh IIPU CTBOPEHHI, OpraHizaiii Ta aBroMarusaiii podotu I'BC,
I'BK ta 'BM.

[Ipyknagym  aBTOMATM30BAHMX  HENEPEPBHUX  BUPOOHUITB.  TeXHOJOTIA
BUTOTOBJIEHHS HAPTONMPOAYKTIB Ha HaTonepepoOHOMY 3aBOAi. TeXHOJIOTIYHA cXeMa
aTMOoCc(epHO-BaKyyMHO1 nieperoHky HadTu. Kpekinr Ta ioro Buau. Pexrudikaris, ii
3aCTOCYBaHHA B PI3HMX BHAaX BUPOOHUITBA. CTpyKTypa Ta MNPUHIUI Jii
pekTHdIKaAIIMHOI KOBIMAYKOBOI KOJOHHU. TexXHojoriyHa cxema HadTorepepoOHOro
3aBoAy (KpekiHr-mpoiecy). OcoOIMBOCTI aBTOMATU30BAHOTO KEPYBAHHS MTPOIIECOM
BUTOTOBJIEHHA HadTOnpoAykTiB. Ilponec BUpPOOHUITBA €NEKTPUYHOI €HEprii Ha
aToMHiil enektpoctanuii. CyTHicTh snepHoi peakiii. Ilpunuun npii spepHOTO
peaktopy. byaoBa smepHoro peaktopy. Buau spepHux pektopiB. SBuina Ta
npobiieMu  anepHUX peakTopiB. KepyBaHHS sAepHUM peakTopoM Ta  HOro
aBToMaru3ailis. OnTuMizaliisi KepyBaHHs SACPHUM PEAKTOPOM.

Tema 3. OCHOBH CTBOPEHHS NPOEKTIB ABTOMATHU3ALIL

3aranpHl MIOXOAM JO MOOYIOBU CTPYKTYPHUX, (YHKIIOHAIBHUX Ta
CJICKTPUYHHUX TMPHUHIMIIOBUX CXEeM cHucTeM KepyBaHHsA. CkianaHHs Mozenei
(CTpYKTYpHHX  CXE€M) CHCTEM aBTOMATUYHOTO KEpyBaHHA (MOJIETIOBAHHS
peryniaTopiB, NaTYMKIB, BUKOHABUYMX MEXaHI3MIB Ta (PI3UYHHUX MpPOLECiB B 00’ €KTaxX
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KkepyBaHHs1). [IpaBunma Ta CcTaHOApTH BHUKOHAHHS  (DYHKI[IOHAIBHHX  CXEM
aBTromaTu3aiii. CkJIaJaHHS alropuTMIYHOTO 3a0e3nedeHHs UU(POBUX CUCTEM
KepyBaHHs (MIKPOKOHTPOJIEPIB).

Tema 4. OcHOBH anmapaTHO-POrpaMHOi MOOYI0BH HH(PPOBUX CHCTEM
KePyBaHHS

3aranpHa CTPYKTypa OJTHO- Ta 0AaraTOKOHTYpPHOI IIU(GPOBOI CUCTEMU KEPYBAHHS.
[TinkaroueHHs aHAJOroBHX Ta IMU(POBHUX JATYMKIB Ta BUKOHABYMX MEXaHI3MIB J0
MIKPOKOHTpOJIEpA. KomyTarris KaHaJIiB Ha OCHOBI
MYJIbTUILIEKCOPIB/ IEMYIbTUIUIEKCOPIB Ta HA OCHOBI OpraHi3allii IUH JaHUX.

[IporpamHa peamizaiisi 3akoHIB KepyBaHHS. Buam 3akoHIB KepyBaHHS,
cnenudika X 3acTOCyBaHHS Ui KEpPyBaHHSA JIHUCKPETHUMH Ta HENEpPEepBHUMHU
napamMeTpaMH, MUTaHHS BHUOOpPY 3aKOHY KepyBaHHS (MOKIMBICTh Ta JOLULUIBHICTH
3acTOCyBaHHsA). MareMaThyHl MOJENl 3aKOHIB KEpyBaHHs (aHaJIITHUYHE Ta JIOT14HE
MPEICTABIICHHS, CTPYKTYPHI CXEMH PETYJIATOPIB, AMHAMIKA MPOLECIB, IO KEPYIOTHCA
TAMUA YW I1HIIMMH 3aKOHAMU KEpyBaHHs). AJITOPUTMIYHA peati3allis 3aKOoHIB
KEepyBaHHA B IUPPOBOMY (MIKPOIPOLECOPHOMY ) PETYIISATOPI.

3actocyBaHHa aHanoro-imdposux mneperBoproBauiB  (ALIl) y mudposux
cuctemMax kepyBanHs. DyHKIIOHAIBHI Ta amapatHi ocobmuBocti ALl Ha mpukiami
KOHKPETHUX MIKpocxeM ((hyHKIIIOHANbHI CKJIa/J0B1, MPU3HAYCHHS Ta IiIKIIOUYCHHS
BUBO/IIB, PIBHI CHUTHAIIB, YacOBl JllarpamMH TOINO). Y3TOJPKEHHS PIBHIB CHTHAJIB
natuynkiB Ta ALIII. Cxemna ta anroputmiuHa peanizaiis poootu 3 ALIIL.

Opranizaiiisi myJbTiB KEPYBaHHS JUIsl MIKpOIPOILIECOPHUX cucTeM. Opranizairis
IHAMKaLll 3aJaHUX Ta NOTOYHUX 3HAYEHb MapameTpiB, 3MiHA 3HAYEHb 3aJaHUX
napaMeTpiB, OOpaHHsS TMapaMeTpiB [JIs 1HAMKAII B Tpoieci poOOTH CHUCTEMH
KepyBaHHA. AJNropuTMiuHa peamzamiss poOOTH 3  NyJbTaMHU  KEepyBaHHS
(mporpamyBaHHs 3aJaHUX 3HAuYCHb IapaMeTpiB, poOOTa MiJ Yac BUKOHAHHS
OCHOBHOTI'O LIUKJIy POOOTH CUCTEMH).

[IpakTrka moOyAOBH €JIEKTPUUYHUX MPUHIIMIIOBUX CXEM Ta aJITOPUTMIB POOOTH
MikpokoHTpoJiepiB. [loOymoBa OaraToxkaHadbHUX IHU(PPOBUX CHUCTEM KepyBaHHS
HerepepBHUMU  mapaMmerpamu. Opranizaimiss amapaTHO-TIPOrpaMHOi  PoOOTH 3
KJIaBiaTyporo Ta andaBiTHO-IUPPOBUMH (CEMHUCETMEHTHHMH) 1HIAMKATOPAMH.
BBenenns indopmariii 3 AMCKPETHUX JATUYMKIB (BUMIPIOBAHHS KyTOBOTO IMOJIOKEHHS
Bally, KUIBKOCTI OOEpTIB TOIIO). AJITOpUTMIYHE 3a0e3ledyeHHs KepyBaHHS
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O0aratocTaliitHUMHA TEXHOJOTIYHUMH TIpoliecaMd. AJNTOpUTMIYHE 3a0e3MeueHHS
KepyBaHHS MPOIIeCaMH 3MIITyBaHHS Ta J03yBaHHS.

Tema 5. 3acrocyBannss inTepdeiicy RS-232 B nmdpoBux cucremax
KepPyBaHHS

[leperBopeHHsI piBHIB IIM(PPOBUX Ta aHAJOTOBUX CHUTHAJIB, TaJlbBaHIYHE
pO3B’sI3yBaHHs €IEKTPUYHUX JIAHIIIOTIB 13 3aCTOCYBAaHHSM omrTomnap. [HBepTyrodi Ta
HEIHBEepTYIOUl BKJItOUEHHs omTornap. [lepeTBopeHHs piBHIB JBOIMOISPHUX CUTHAIB.
[lepenaua curHamy Hampyrow Ta cTpyMoM. Oprasizailis 3B’S3Ky 3a MNPUHIIUIIOM
“cTpyMOBO1 TIeTIi”.

[Ipuznauennss Ta 3actocyBanHHs iHTepdericy RS-232 B koMmm’ioTepHUX
cucremax. [Ipunuun 3’eqHanns “rouka g0 Touku . KiHileBe oOjagHaHHS JAaHUX Ta
oOJsiajHaHHs OOMIHY JAaHUX B peaiszalii JiHii 3B’sA3Ky “Touka /10 Touku’. [loBHe Ta
“Hynb-mMofemMHe” 3’enHaHHs. [IOpIBHSHHA XapaKTEpHUCTHK, MEpeBar Ta HEIOJIIKIB
iHTepdeiiciB RS-232C, RS-422A, RS-423 A ta RS-485.

Ckiaz Kepyrouux CUTHAIIIB, €JIEKTPUYHUHN 1HTep(elc (Jorika, piBHI CUTHAIIB),
Tunu po3’emiB iHTEepdeiicy RS-232. Cnenudika 3abe3neueHHs 3aBa03aXUIIEHOCTI B
inTepderict RS-232. AnroputmiuHa peamizamiss pob6otu 3 iHtepdeiricom RS-232.
[TocminoBHicTh Bumaui kepyroumx curHaiiB. AmapatHa (RTS/CTS) ta mporpamua
(XON/XOFF) cunxponizaiis pobotu oOnaaHaHHS. AJITOpUTMIYHA peatizallis
iHopmaIiiHoro 0OMIHY MOCHUIKaMH. AJTOPUTMU OOPOOHHKIB TEpEpUBaHb TMPHU
po6oTi 3 iHTepdeiicom RS-232. JlymiiekcHuii 0OMiH MOCHIIKAMU OJJTHAKOBOI JTOBXXUHHU.
OOMIH ITOCHJIKAaMH JOBIJIBHOI JOBXKHHU.

Tema 6. 3acrocyBanus intepgeiicy I°C B undppoBux cucremMax KepyBaHHs

3araneHi Bimomocti mpo intepdeiic 12C (06macti 3acTOCYBaHHS, IEpEBard Ta
MO>KJIMBOCTI IIIHMHH, Bepcii iHTepdelicy, MBUIAKOCTI Mepenadi JaHuX, aJpecHUi
npocTip wuHU Touo). Tepminooris muau. KoHuenmis Ta NpuHIUN poOOTH IIWHU
(pyHkuioHaNBbHA CXeMa, JIIHII JaHUX Ta TAKTOBUX IMITysbciB). lpunHimn nepenayi
oity. Crann “START” Ta “STOP”. [Jomyctumi Ta HEIONMYCTHMI CTaHHW IIHUHU.
[Tpuniun nepenayi 6aitty. bit miarBepapkeHHs. 3aranbHUN popmMar nepegadi JaHuX.

Cunxponizanisa Ta apoiTpaxk Ha muHI. DopmaTu nepenadi JaHuX 3 7-O0ITHOMO
ajpecariiero. 3ape3epBoBaHi aapecu. Anpeca 3araibHOro0 BUKINKY. CTapTOBUN OaiT.
Ckunanns wmmHH. [lepemaua igeHTH(IKAIIiHUX KOJIB MPHUCTPOiB Ha IIWHI.
Posmmpennss mmuu. IIBuaki pexumu nepenadi (IIBUAKUN, MIBUAKUAN TUTIOC,
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BHUCOKOIIBUIKICHUHN, yIbTpamBuAKui). Dopmatu mnepenadi ganux 3 10-0iTHOIO
azpecartiero. 3acTOCyBaHHS IIMHU B MPAKTUYHUX 3a/adaxX. ATMapaTHO-aJIrOPUTMIYHA
peaizaliis MiAKII0UYeHHS TPUCTPOIB (IaTUYMKIB, 1HAUKATOPIB) 10 MIKPOKOHTpOJIEpa
o mmwmni I1°C.

Komn’romepna enexkmponika (u. 1 — Ananozoea eiekmponika)

Tema 1. 3arajpbHa XapaKkTepUCTHKA TUCHUILTIHA

3MiCT aucuuIUiHU. i 3B'I30K 3 IHIIMMM AUCHUIUTIHAMU. ICTOpisS pO3BUTKY
€JIEKTPOHIKHM Ta MIKPOCXEMOTEXHIKHU. [lepcrieKTUBY pO3BUTKY.

Tema 2. @i3u4HI OCHOBH €JIEKTPOHIKH i MIKPOCXeMOTEXHIKHU

OCHOBHI TOJIOXKEHHSI Ta BU3HAYEHHS EJIEKTPOHHOI Teopii TBEpPAOro Tija.
YTBOpeHHS p-n IEpEeX0ay Ta HOTo BIACTUBOCTI.

TunoBa BoJbT-aMIepHA XapaKTEPUCTHKA P-N mepexony, ii BiaMiHHOCTI Bl BAX
niona. Enextpuunuid 1 TeruioBuid mpoOoi nmioga. TemmeparypHa 3anexHicTeh BAX
nioga. Tumnu HaMBIPOBITHUKOBUX JTI0IIB.

[ToOynoBa 1 mpuHLMM 11i OinossipHOTO Tpan3ucropa. [lapamerpu ta
XapaKTEePUCTHKU. EXKBIBaAJICHTHI CXeMH TPaAH3UCTOPA.

Tema 3. EjlekTpoHHI migcuiIr0Bayvi

Krnacudikanis enexkTpoHHUX MicuiatoBadiB. OCHOBHI MOKa3HUKH, apaMeTpHu Ta
XapaKTEPUCTHUKY M1JCUITIOBaYiB. BUKpUBICHHS CUTHAIIIB Y TT1JICHITIOBaYaX.

Tema 4. EnexTponni miacuaosBayi 3MiHHoro crpymy (I13C)

CxeMu eJeKTPOHHMX IiJICUITIOBAYiB Ha OIMOJSIPHOMY TPaH3UCTOPI 31 CHUILHUM
emitepoMm (CE). [Ipusnauenns enementiB. CriocoOu 3aBlaHHS CTAaTUYHOTO PEKUMY
po6otu TpaH3uctopa. Po3paxyHOK 1o mocTitHOMY Ta 3MIHHOMY CTPYMY.

Tema 5. OnToe1eKTPOHHI NPUIATH

CTpyKkTypHa cXema ONTOEJIICKTPOHHUX MpuiadiB (onTpoHiB). OCHOBHI BY3JH,
MpU3HAYEHHS, BIACTUBOCTI Ta BapianTu peanizamii. CydacHi ONTPOHH Y
MIKPOEJIEKTPOHHOMY BUKOHAHHI.
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Tema 6. IlincnaoBaui nocriiinoro crpymy (IIIC)

Tunu IIIIC. Hanpyra 3wmimenus wynas. bamancni IIIC. Bxigui ctpymu
3MimeHHs. JudepeHmiitamii miacumonay.

Tema 7. Onepaniiini mixcuaosayi (OII)
CrpykrypHa cxemMa OI1. OCHOBHI ITapaMeTpHu Ta XapaKTEPUCTHKHU.
Tema 8. 3BopoTHiii 38’5130k (33) B miacmiroBayax

33 B enexTponnux miacumoBavyax. Tunu 33. BB 33 Ha OCHOBHI MapameTpu
Ta XapaKTePUCTHUKH IT1JICUIIFOBAY1B.

Tema 9. llincuiroBaui noryxuHocti (I1IT)

Ocnogni mapametpu IIII. CtpykrypHa cxema nsotaktHoro IIII. TlopiBHsuibHMI
anami3 I pi3Hux Kiacis.

Tema 10. I'enepaTropu rapMOHIYHMX KOJIMBAHb

YMoBu Oanancy a3z 1 amminityd. KonuBanbHa xapakrepuctuka. I'eHepaTopu Ha
RC konax.

Komn’romepna enexkmponika (u. 2 — Hudpoea erexkmponika)

Tema 1. ®opmu BinoOpa:xxenns: uudposoi ingopmanii

XapaKTepUCTUKH €NeKTPUUHUX curHamiB. [{udposi curnamu. IMmynbcHI curHamm.
Ix xapakTepuCTHKH.

Tema 2. JloriuHi 0CHOBY MOOY/I0BH eJIeMEeHTIB HU(POBOI TEXHIKH

OCHOBHI TIOHSITTS, BU3HAYCHHS, 3aKOHU 1 TeopeMHu anredopu Joriku. dopmu
MIPEICTABJICHHS JIOTIYHUX (QYHKIINA. AnreOpa JIOTIKKM MPU CUHTE31 JIOTIYHUX CXEM.
3amaua MiHiMizamii JgoriyHuX (QyHKIiA. [loHATTS mpo TOBHUN Ta MiHIMAJIBHHMA
0azucu.

Tema 3. OCHOBHI 10JI0KeHHS iIMITYJIBCHOI TEXHIKH

TpanzuctopHuii KiTt04 (1HBEpTOp) Ha OIMONSPHUX TpaH3ucTopax. CTaTWYHMIA Ta
JUHAMIYHUI peXUMHU poOOTH KJTH04a. 3aBaA0CTINKICTb.
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Tema 4. InTerpoBaHi cucreMn ejieMeHTIB

JloriuHi e1eMEeHTH eIeKTPOMEXaHIYHUX KITIoUax, Aio/1ax Ta Tpansucropax. Cepii
UPPOBUX IHTETPATBHUX MiKpocxeM. CrcTeMa YMOBHUX MTO3HAUYEHB IHTETPOBAHUX
mikpocxeM. [lonoxxeHHs anreOpu JIOTIKHM MPHU aHaJi31 JJOTIYHUX CXEM 1 PUIIAIiB.

ba3oBwii JTIOTiYHUI €J1eMEHT TpaH3UCTOpHO-TpaH3ucTopHOI Joriku (TTJI).
Buxopucranns enementiB TTJI npu nodyaosi pizaux cxem. Cxemu TTJI 3 TppoMa
ITOJIO>KEHHSIMU Ta 1X BUKOPUCTAHHS B KaHaax 3B's13ky EOM.

bazoBuii joriunuit eneMeHT emiTepHo-3B'13aHoi Joriku. (E3JI) ba3oBuit noriunuit
CIEMEHT Ha TOJNOBUX  KoMIUleMeHTapHux  TpaHzucrtopax (KMOII-norika).
Oco0MBOCTI BUKOPUCTAHHSI €JIEMEHTIB PI3HUX cepid. 3'€/IHaHHS €JIEMEHTIB OIUH 3
OJIHUM Ta 3 PE3UCTOPAMH, KOHIEHCATOPaMH 1 KITIOYaMHu.

Tema 5. @ynkuionajapHi By3jaim EOM komOiHawiiftHOI 0 THILY

Cunre3 By3mB komOiHamiitHoro Ttumy. J[emudparopu, mmdparopu,
yJIbTUIUIEKCOPU 1 JemynbTuiuiekcopu. Cymartopu. IlpusHaueHHs, aiaroputm
GyHKIIOHYBaHHSA, TaOJWIIl  ICTUHHOCTI, CXeMH. HapoleHHs  po3psaHOCTI.
[IporpamoBani Jsoriudi Matpuni. IleperBoproBaui koxiB. LludpoBi kommaparopu.
Mikpocxemu mnepeBipku. Ilpu3HayeHHs, aaropuTMu (QYHKUIOHYBaHHS, TaOJIHUIIl
ICTUHHOCTI 1 CXEMH.

Tema 6. EsiemeHTapHi aBTOMAaTH 3 aM’ATTIO

Tpurepu. Knacudikamis. Tabmuili iCTUHHOCTI, PIBHSHHS pPOOOTH, CXEMH 1
miarpaMu poOOTHM aCHMHXPOHHUX 1 cHHXpoHHUX RS-tpurepis, T-Tpurepis,
D-tpurepis.

Tema 7. @yHKIiOHAJBHI BY3/1M HAKONIUYYBAJIBbHOI0 THILY

Perictpu. Busnauenns, tepminosioris, kiacudikaiis. CXxeMOTEXHiKa 1 OCHOBHI
XapaKTEPUCTUKHU pericTpiB. JliunnbHUKY. BU3HaUeHHS, TEPMIHOJIOTS, KIacu(ikaiisl.
MeTtoauka cCuHTE3y JIYMIBHUKIB 3 TOBUILHUM KOE(]IIIIEHTOM paxyHKY.

Tema 8. IMnyJibCHI AKepeJsia sKMBJICHHS

CTpyKTypHI CXeMH JpKepell >KuBJIeHHA. KommeHcariiHl JKepena >KUBJICHHS
MOCTIHHOTO 1 IMITYyJIbCHOTO THITY. XapaKTepUCTHKH, Kiacu]ikais, (GyHKIIOHAIbHI
CXEMH Ta MPUHIUIHN POOOTH IMITYIbCHUX JIXKEPEI )KUBIICHHSI.
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[aTerpanibHi  MIKpocXeMH TaM'saTi Ta aHaJoro-uudpoBi MEPETBOPIOBAYM
(OCHOBHI TTOJIOYKEHHS)

Busnauenns, knacudikariss 1 OCHOBHI XapaKTEPUCTUKH MIKPOCXEM I1aM’sTi.
HamiBnposinuukoBi  oneparuBHi  3II.  Ilpunmunu  moOynoBu — aapecHUX
3anmam'stoByrounx npuctpoiB (3II). Ctpykrypa aapecuux 3I1. CtaTuyHi 1 AMHAMIYHI
3I1. ITocriiini 311.

AHanoroBi  kommapartopu.  AHajoro-nmudpoBi  Ta  HUPpPO-aHATOTOBI
nepetBoproBadi. Knacudikaris. Tunu. [Ipuniunu noOyaosu. OCHOBHI mapaMeTpu Ta
XapaKTEPUCTUKHU.

Komn’romepna enexkmponika (u. 3 — Mikponpouecopui npucmpoi)

Tema 1. OcHoBu apxitekrypu MII i MIIC

[Tonsittst mikponporniecopa (MII), mikpo-EOM (MEOM), onHokpucTanbHOL
Mikpo-EOM (OMEOM). OcnoBHi xapakrepuctuku MIT i OMEOM. Knacudikaris
MIT 1 OMEOM.

[TonsitTst opranizaiii ta apxitektypu MII i OMEOM. MoaynsHa CTpyKTypa
MII 1 OMEOM. OcHogHi Tunu apxitektypu MIT 1 OMEOM.

Cucremna mmna MIIC (mmuHa gaHux, MMHA aapecH, MuHa yrnpapiinas). Hukmm
3BEPHEHHS 10 CUCTeMHOI KHU. Tunosi ctpykrypu MIIC.

Opranizanisi 610Ky (CErMEHTY) PEricTpiB: aJpEecHl PEricTpu, PEericTpu AaHHX,
creniajgbHl pericTpu.

Mertoau agpecarrii JaHuX.
Tema 2. Mikponpouecopunii komiuiekT cepii K580

Cxknan 1 npusznadenns MII xkommekty mikpocxem cepii K580. LlenTpanbuuii
nporecop KS80BMSO:

® CTPYKTypHa CXema, Oprafizamiss IIMH 1 OCHOBHI  TEXHIYHI
XapaKTePUCTHKU IIEHTPAIBHOTO TPOIIECOPa;

® TMPU3HAYCHHS 1 XAPAKTEPUCTUKH OCHOBHUX E€JIEMEHTIB IEHTPAIHHOTO
nporecopa;

® [PU3HAYCHHS 30BHINIHIX BUXO/IB 1 KEPYIOUMX CUTHAIIB,;

e  Oprasizallis MaluHHOTO ITUKITY;
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e cnoBO crany MII, nporpaMmHa MoAENb HEHTPAIBHOTO MPOLIECOPA,
e oOprasi3aiis KepyBaHHS BHUKOHAHHSM OIEparliil.
OriHka yacy BUKOHAHHS OKpPEMUX KOMaHJ Ta Mporpam.

Tema 3. Mikponpouecopuuii komiuiekT cepii K1810
Cknag MIT kommiexty cepii K1810, ocHOBHI TeXHIUHI XapaKTEPUCTHKH.

HenTpansuuii mnporecop KI1810BMS86. IIporpamHa Moaenb IEHTPaIbHOIO
npouiecopa. Opranizamis nam’sati MIl-cucremu. ®opmatu komanza. Crocobu
aapecariii ganux. Oco6iauBocti MoBU acembiiepa ASM-86. Cucrtema komang MII
K1810BM&6.

Crpykrypa MII cucremu ympasiinas Ha 06a3i MIT kommiekry cepii K1810.
Opranizanisi BBeJCHHSI-BUBEEHHA 1HQopMmauii. Peanizaiis anropurmy ynpaBiliHHSL.
Bumoru 5o ckj1aloBUX 4acTHUH.

Tema 4. IIpeacraBiaenns ingpopmanii B EOM

Cucremu uncnenns (CH) ta ix 3actocyBanns B EOM. Tlo3wuiiiiini 1 Hemo3uIiiHi
CU. Ilpukmanyu mO3MLIMHUX CUCTEM, 5Kl 3acTocoByroThcsi B EOM. IlepeBenenus
qUCes 3 OAHOI MO3UIIHOT CUCTEMHU YUCIICHHS B APYTY.

JIBiiikoBa apudmetuka. I[lpaBuina BUKOHAHHS OCHOBHUX apU(METUYHUX
omeparlii y JBIMKOBIM CHCTEMI YMCJICHHS: JIOJJaBaHHS, BiAHIMaHHS, MHOEHHS,
JIJIEHHS.

®opmu  300pakeHHss yucean B EOM. Crnocobu 300pakeHHS JIBIMKOBUX
cumBoniB. dopmatu naHux, mo 3actocoByroThcsi B EOM. Cnocobu KoayBaHHs
nBiikoBux uwcen B EOM. Ilpsmuii, oOepHeHMIl 1 JOMOBHSUIBHUNA KOJIU.
MonudikoBani koau. IlpaBuna BUKOHaHHS apuPMETHUYHHMX Omepalii JoJaBaHHS 1
BIIHIMaHHSA B KOJaX.

Tema 5. Apudpmernuni ocnobu EOM

[Topo3psanni apudmernyHi omnepaiii. BukoHaHHs apudmeTHUHHUX omepariii
J0JIaBaHHs 1 BIJHIMAHHS LUIMX YMCEN 1 MpaBWIbHUX APoOiB y GopMi 3 PpikcoBaHOIO
KOMOIO 1 3 IJIaBAI0YOI0 KOMOIO.

Bukonanns omnepamiii MHOeHHs 1 auteHHs uucen B EOM. OcoGauBocTti
BUKOHAHHS omepalii MHOXKEHHsS 1 AieHHsS B (GopMi 3 (IKCOBAHOK 1 MIIABAIOUOIO
KoMo10. [ToxrOKkn BUKOHAHHS OTepaliiii MHOKEHHS 1 JIIJICHHS.
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Tema 6. Jloriuni ocuosu EOM

KommexkTn (cepii) enementiB 1 By31iB EOM. Ilo3naueHHs eneMeHTIB 1 By3iB.
Crangaptu Ha yMOBHE rpadiuHe 300paxeHHs.

Komo6inamiiini cxemu (KC). 3agaui ananizy 1 cuntesy KC.

Cunte3 KC Ha 7OTIYHMX eleMEHTaxX IHTErpajJbHUX MIKPOCXEM Mayoi CTEMeHi
1HTerparii (3 BpaxyBaHHSIM THIIa JOTIYHOTO €JeMeHTa 1 KoedilieHTa o0'€THaHHS Ha
BxoA1). Meroau cuntedy OararoBuximnux KC (He3anmexHa peani3ailisi, CHUJIbHA
MIHIMI3aIls Ta 1H.).

CrtpykTypHi, (QYHKIIOHAJIbHI Ta MPUHIUIIATIBHI eeKTpuuHi cxemu. CTaHmaptu
Ha MOO0Y/I0BY CXEM.

Tema 7. Opranizaunia AJIII ta npouecopis EOM

JlexoMmio3uiiisi 0OYMCITIOBAIBHOTO MPUCTPOIO HA ONEPAlIMHUN 1 yHpPaBIAIOUHIA
omoku. Ilpunumn akan. B.M. I'mymkoBa. Ilpu3HadeHHs apipMeTHUHO-JIOTIYHUX
npuctpoiB (AJIII) 1 mporecopis 1 ix mictie B cTpykTypi EOM. Tepminooris.

Knacudikamis AJIII Ta iX ocHOBHI Xapakrtepuctuku. CTpykrypa i
Mmikpornporpama AJIIl anga gonaBaHHs 1 BIIHIMAHHS JIBIMKOBUX yucen y Qopmi 3
bikcoBanow komor. AJIIl mus BUKOHAHHS JOTiYHUX omepallid. Opranizamis i
poOota iHTerpansHoro AJIIT tuma K1551113.

V3arajipbHeHa CTPYKTypHa CXeMa Mpoliecopa 1 MNpU3HAYEHHS 1i OCHOBHHX
€JICMEHTIB.

AJlpecHa CTpyKTypa OCHOBHOI mam’sti. HamiBcinoBo, ciioBO, MOJIBIiHE CIIOBO.
Anpeca cnoBa. OcobimBoCcTI BUOOpPY CTpyKTypu 1 dopmary xomana. Kopa omneparrii
(KOIT). Anpecna uactuna komanau. CrnocoOu aapecamii. CTekoBa aapecartis.
Komanu, npoueaypu 1 MiKporporpamu mnepejiayl yrnpaJiiHHS B IpOrpaMax.

Anroputm pobotu mporiecopa. OOUMCIEHHS ajpecu KOMaHIW 1 OIepaHiB.
Bubipka komanmu 1 omepanpaiB. [lemmudpartis komanau. BukoHaHHS omeparrii.
[TonsatTs mpo ctaH nporecopa (mporpamu). Bektop (cioBo) ctany.

[lpuHiunu  opranizamii cuCTeMH TepepuBaHHs mporecopa. [Ipiopurer
nepepuBanHHsi. KinbKICTh  piBHIB MEpepuUBaHHA. AJITOPUTMH  MPIOPUTETHOTO
oOCIIyroByBaHHS 3amuTiB Ha mepepuBaHHsA. OcCOOJMBOCTI Opraxizaiii MNpoleaypu
nepepuBaHHs B nepcoHanbHux EOM.
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[Ipuznauenns 1 ¢yskuii npuctpoiB ynpasiinas (1Y) EOM. Tepminomnoris
ocHoBHI mnoHATTA. Knacudikamis I[T1Y. Crpykrypa 1 anroputmu pobotu I1V.
OcobmuBocTi peamizarii ITY.

Tema 8. Cucrema komaug MII KS80BMS8(

dopMaTy KOMaH/ Ta JaHUX, CIIOCOOM ajipecallii JaHHuX, sIKi BUKOPUCTOBYIOTHCS
B MII K580BMS80. JloBxkuHa kKoMaHau y OaiiTax Ta il po3MiIIEHHS B IIaM ATi

pOrpam.

Ocob6muBocti nporpamyBanHs MII cuctem 13 BUKOPHCTaHHSM MOB HHU3BKOIO
piBHA. OcHOBH MOBU AcemMOJepa.

Cucrema xomaug MIT K580BM&O:

® rpymna KOMaH] apudpMETUYHUX Oreparliii;

e  Ipyla KOMaHJ JOTTYHUX ONepalliii;

® Ipyla KOMaH]I Iiepe/iayl KepyBaHHS;

e TIpyna KOMaHj| BBEJCHHSI—BUBEIEHHA 1H(pOpMaIlii, poOOTH 31 CTEKOM 1

cnemianbHux. lupexktuBu AcemOaepa. MakpokoMaHIu.
Tema 9. OcvoBu nporpamysanns MII KS§0BMS80

dopmaTH 1aHUX, 0 BUKOPUCTOBYIOThCS B MII cucremax.

Cxema anroputmy, mianporpamu. IlocinigoBHICTE po3poOKH poOOUOI KEepYyrOUOi
nporpamu. TpaHCASTOPH, KOMIISATOPU, aCEMOJIEPU, MOHITOPH.

AJITOpUTMHU 1 NpOrpamMu JOAaBaHHS Ta BIJHIMAHHS 0araTOpPO3PSIHUX LUIUX
yucesn 0e3 3HaKYy 1 31 3HAKOM.

ANTOPUTMHU 1 IpOrpaMu ToAaBaHHs Ta BigHiManHs BCD-uucen.

AJTOpUTMHU 1 MpOrpaMud MHOXKEHHS LUIMX Yucel 0e3 3HaKy (Ha OCHOBI
3aCTOCYBaHHs omepalliid JoJ1aBaHHs, Ha OCHOBI 3aCTOCYBaHHS OIepalliidi JoaaBaHHS 1
3CYBY CTapIIMMHU 1 MOJIOJIINMH PO3PSAIaMU BIIepe, TAOTMIHI METOIH ).

AJTOpUTMHU 1 TpOrpaMH JUICHHS LUIMX 4ucend O0e3 3Haky (Ha OCHOBI
3aCTOCYBaHHs OIlepalliii BiJIHIMAHHS Ta 3CYBY 3 BIJHOBJICHHSIM 1 0O€3 BIJHOBJICHHS
ocradi).

Tema 10. InTepdeiicu MIKPONPOLECOPHUX CUCTEM | MPUHIUIIMA OPraHizamii
CHCTeM BBeJleHHsI-BHBeleHHs IH(popmanii
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3aranbHi BimomocTi mpo inTepdeiicu MII cucrem.
[TpuHumnu 1 3aco0u opraHizallii BBeICHHI—BUBEACHHS 1H(pOpMAaITii.
[Tporpamua moaens nepudepiitnoro npuctporo. CTpyKTypa ApaiBepa.

Tema 11. Ilpucrpoi BBeneHHA—BUBedeHHs iHpopmanii MII kommekTy
K580

[Tapanensuuii inTepdeiic KPS80BBS5S, mo nporpamyetbest. CTpykTypHa cxema,
NPU3HAYEHHS 30BHIIIHIX BHUXOAIB, TNPHUKJIAJAM 3aCTOCYBAHHS, OCOOJIMBOCTI
IporpamyBaHHS.

[TocninoBuuii iHTepdeiric KPS80BIS1, mo nporpamyerbes. CTpykTypHa cxema,
NPU3HAYEHHS 30BHIIIHIX BHUXOAIB, TPHUKJIAAM 3aCTOCYBAHHS, OCOOJIMBOCTI
IpOrpaMmyBaHHS.

Kontponep mnpsimoro goctymy no nam’sti KPS80BTS7, mo mporpamyerbes.
CtpykTypHa cxeMa, MpPU3HAYEHHS 30BHINIHIX BHUXOIB, MPHUKIAAA 3aCTOCYBaHHS,
0COOJIMBOCTI MPOTPaMyBaHHSI.

Kontponep nepepuBans KPS80BHS9, mo nporpamyetses. CtpykTypHa cxema,
NPU3HAYEHHSI 30BHIIIHIX BHUXOAIB, TNPHUKJIAAM 3aCTOCYBAHHS, OCOOJIMBOCTI
porpaMmyBaHHS.

Tema 12. JlonomixkHi cxeMu

[Ipu3HaueHHs, OCHOBHI XapaKTEPUCTUKH 1 3aCTOCYBaHHS AOMOMIKHUX cxem MII
koMmruiekTy cepii K580:

e inrepBanbHuii TaiiMep KP580BIS3, mo nporpamyeTnces.
e reHepatop TakToBuX curHaiiB KP580I'd24.
e cucreMHuil koHTpoJsiep KPS80BK28.
e Oydepni perictpu KP5801P82/83.
e muHHI popmyBaui KPSS8OBAS6/87.
Tema 13. Crpykrypa MII cucremu kepyBanHsi Ha 0a3i MII kommuiekTty
K580

Crpykrypna cxema MII cuctemu kepyBanHs. Opranizamis BBEICHHSI—
BUBeJIeHHS 1H(opMallli: BBeAeHHs aHaiorosoi iHdopmauii B MIIC 3a momomororo
ANII, BuBenenus nudppoBux kepyrounx curHaiiB i3 MIIC Ha aHanorosi BUKOHaBUl
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enemeHTu 3a gomnomoror I[AIL. Peamizaris anroputmy ynpasiaiHHg. Bumoru 1o
CKJIQJIOBUX YaCTHH.

Cranpaptd Ha 0GOPMIICHHS CTPYKTYPHUX, (DYHKI[IOHAJIBHHMX 1 MPUHIIMIIOBHX
CXEM.

Tema 14. Ognoxpucranbaa mikpo EOM MKS1

[Tpusnauenns MKS51: cTpykTypHa cxema, opraHizailis IIMH 1 OCHOBHI TEXHI4HI
XapaKTEPUCTHKN IIEHTPAIBHOTO TIPOIecopa; NpHW3HAYCHHS 1 XapaKTePUCTUKH
OCHOBHHUX €JIEMEHTIB IIEHTPAJILHOTO Mpoliecopa; MPU3HAYCHHS 30BHINIHIX BHUXOJIB 1
KEPYIOUMX CHUTHAJIIB; OpraHi3allis MaIllMHHOTO IUKIY; clioBo ctany MII, mporpamua
MOJIENb IIEHTPAIBLHOTO MPOIECopa; OpraHizallisg KEpyBaHHS BUKOHAHHSIM OTEpallii.

OniHka yacy BUKOHAHHSA OKPEMUX KOMaHJ Ta Mporpam.

Komn’romepni mepesci

Tema 1. Bceryn. OcHoBHI Bu3Ha4YeHHd Ta cra”Haapta B cdepi
iHpopMaliiiHO-KOMYHIKAIHHUX cUCTeM Ta Mepex. Eranum po3Butky T1a
KJIacH(IKaLiA Cy4YaCHUX KOMII'IOTEPHUX TA TEJICKOMYHIKALiHHUX Mepex.

Merta, 3aBaaHHs Ta NOPSAJOK BUBYEHHS JUCUUIUIIHU. [HhopMaliitHo-MeToauuHe
3a0e3MeUeHHs] AUCIUIUTIHK: OCHOBHa Ta JOJIaTKOBa JHTeparypa, MepemiK
pEKOMEHIOBaHUX 1HPOpMaLIMHKUX HKepen Yy Mepexi [Hrepuer. OCHOBHI MOHSTTS Ta
BU3HAUYCHHS B cdepl KoM totepHux Mepex. Cranmaptuzamisi B cdepi
1H()OKOMYHIKALIIITHUX TEXHOJIOT1H.

Etanu po3BUTKY KOMIT'IOTEPHMX Ta TEJIEKOMYHIKAIiiHUX Mepex. Mopenb
cyudacHoi iH(pokoMyHikamiitHOT cuctemu. Kmacudikamiss mepexx. MoOXIUBOCTI, IO
HAJAIOThCS CYYaCHHMMH KOMIT FOTEPHHMHM Ta TEJICKOMYHIKAIliIHHUMHA MEpEeKaMH.
OcHOBHI anapaTHi Ta MPOTPaMHi KOMITOHEHTH KOMIT FOTEPHOT MEPEKI.

Tema 2. TomoJiorii, kaHaau nepeaadi JaHUX, CepeJOBUIIA Nepeaavi JaHUX Y
KOMIT’'FOTEPHUX MepeKax

Tomonorii komm’torepHux Mepex. [loHsaTTst (izuyHOi Ta JTOTIYHOT TOMOJIOTII.
[Ipocti izuyni Tomonorii. Ckimagni ¢i3uuni tonosorii. IlopiBHsUIbHUNA aHami3
OCHOBHMX (DI3MYHMX TOMOJOriH. JIOTiuHI TOMOJOrii Ta 0COOJMBOCTI iX OpraHizalii.
Kananu nepenaui manux (kaHaiau 3B’s3Ky, JiHIT 3B’s3Ky). Ckiaa kaHaiy mnepeaadi
nanux. [loHATTS amapaTypu mepeaadl AaHUX Ta KIHIEBOTO YCTaTKyBaHHS [aHUX,
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npukiiaau. Knacudikaiis pexxuMiB Ta KaHajliB epefadi JaHux. Meroau KomyTarlii B
CyYaCHHUX TEJICKOMYHIKAI[IHHUX Ta KOMIT FOTEPHUX MEpeKax.

CepenoBumia mnepenaul JaHUX Y KOMITIOTEpHUX Mepexax. HemarepianbHi
cepenoBumia nepenadi gaHux. OcHOBHI xapakTtepucTuku. Cdepu 3acTOCyBaHHS.
MarepianbHi cepefoBuiia rmnepenaui  gaHux. KoakcianpHui kabenb Ta MOro
XapaKTepUCTUKU. 3BUTA Mapa Ta il OCHOBHI MapaMeTpu Ta XapaKTEPUCTHUKHU.
Knacudikamis TumiB 3BUTOi Mapu, IO 3aCTOCOBYIOTHCS y TENEKOMYHIKAI[IHHUX Ta
KOMIT FOTEpHUX Mepexkax. BoilokoHHO-onTuyHuN Kabenb. OcoOauBOCTI mepenadl y
ONTUYHMX cepenopuiax. Knacugikaiiist BOJOKOHHO-ONTUYHOTO KaOEIto 3a TUIIaMHU.

Tema 3. MoaeJi mno0y10BM KOMII’IOTEPHUX TA TEJICKOMYHIKALIMHUX MeEpeK.
Eranonna moxgean OSI

ETanonna Mojenbs B3a€MO/I1i BIIKPUTHX CUCTEM. [[ekomMmo3ullis 3a1a4 sIK METOJ
noOyJJOBUX KOMIT'IOTEPHHX Ta TEJIEKOMYHIKAaUIMHUX Mepex. bararopiBHeBa
nexkommosuiis. I[loHATTS  1HTEpdeicy, NpPOTOKOIY, CTEKYy KOMYHIKAI[IHHUX
npotokoniB. Eranonna mozens OSI, 3arampHa xapaktepuctuka. CTEKM OCHOBHHX
npotokoiiiB TCP/IP, IPX/SPX ta monens OSI. lepapxiuna moaens pipmu Cisco.

[Ipotokonu ¢izuunoro ta kanaapHOro piBHIB Mojenai OSI. dyukiii ¢izudHOTO
Ta KaHanbHOTrO piBHIB. KepyBanus mpoctynom. IliapiBHi kananeHoro piBas MAC Ta
LLC. Crannaptu IEEE. [IpoTokonan MepexeBoro ta TpaHCIOPTHOTO piBHIB. DYHKITIT
MEpEXKEBOT0 Ta TPAHCIIOPTHOTO piBHIB. [IpoTOKOIM CEaHCOBOTO PiBHS Ta iX (yHKIIII.
[IpoTokomnu piBHS BiqoOpakeHHS Ta MPUKIIATHOTO PIBHS Ta X QYHKITI].

Tema 4. ba3oBi TeXHO0JIOTl JTOKAJIBbHUX KOMII’FOTEPHUX MepPex

3aranpHa xapaktepuctuka texHousorii Ethernet. Meroxg moctymy CSMA/CD.
Cepenosumia nepemaui ganux Ethernet. di3nuHe mandecTepchke KoayBaHHsA. Cxema
B3aemoii mijpiBHiB Ethernet (802.3). ITapamerpu piBHss MAC Ethernet. ®opmatu
KaJpiB, azapecauis TexHojorii Ethernet. Meroauka po3paxyHkKy KoH(irypaiii Ta
MaKCHMaJIbHOI MPOJYKTUBHOCTI MEpeKi, M0oOy10BaHOi 3a TexHozorieto Ethernet.

3aranpHa xapakrepuctuka TexHonorii Token Ring. Mapkepuuii Mmetoa goctymy
JI0 PO3IIUTIOBAHOTO cepenoBuia. JudepeniiiiHe MaHYeCTEPChKE KOTyBaHHS Ta MOTo
3actocyBaHHad B Token Ring. ®opmatu kanpie Token Ring. ®dizuuynuii piBeHb
texHosorii Token Ring. Tononoriuni napamerpu mepex Token Ring.
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3aranpHa xapaktepuctuka TtexHosorii FDDI Tta CDDI. IlepenymoBu
BUHUKHEHHS Ta po3poOKu TexHouorii. [loaBifiHe KiIbIle sIK OCHOBA HAAIMHOT pOOOTH
Mepexi FDDI. Metoa noctymy 1o posautoBanoro cepenosuiiia FDDI. OcobiuBocTi
peamizaiii koxyBanHsa B Mepexkax FDDI. ®izuune Ta noriuae komyBanHas. Dopmatu
kaapiB FDDI. ®i3uunuii piers TexHosorii FDDI.

Tema 5. Cy4acHi BUCOKOIIBHAKICHI TE€XHOJIOTII JIOKAJbHUX KOMII’FOTEPHHUX
MepeK

3aranpHa xapaktepuctuka TexHosorii Fast Ethernet. ®i3uuynuii piBeHb
texHosorii Fast Ethernet. 3aranbHa xapakrepuctuka texnomorii Gigabit Ethernet.
®di3uuHuil piBeHb TexHouorii Gigabit Ethernet. 3aranpHa xapakTepucTHKa TEXHOJOT T
10GE. ®i3uunwmii piBers TexHosorii 10GE. OcobmuBocTi moOynoBu Mepex Ha 0asi
texHosorii Gigabit, Ethernet, 10GE. [lepcnekTuBu poO3BUTKY Ta BIOCKOHAJICHHS
TEXHOJIOT1M.

be3npoBifHI KOMIT'IOTEPHI MEPEX1 SIK€ NPHUKIA[ MEPEX Ha 3arajJlbHOMY
posnimoBaHoMy cepenouin. Crtexk mpotokomB 802.11. Tomomorii JoKaaIbHUX
mepex cranaapty 802.11. Posnoninenuit pexxum noctymny DCF. LlentpanizoBanuii
pexum gocryny PCF. Oco6iuMBOCTI 3aCTOCYBaHHS Ta TEPCIEKTHBU PO3BUTKY
O€3MPOBIIHUX MEPEK.

Tema 6. [Io00ynoBa KOMII’IOTEPHUX Mepe HA 0a3i KOHIEHTPATOPIB, MOCTIB,
KOMYTATOPiB

CrpykrypoBaHa KaOeinbHa cucTema. KOHIIEHTpaTOpH Ta MeEpeKeBl aJanTepH.
bynoBa Tta Qynkmii kouneHntparopa. OcoOiaMBOCTI peamizaiii KOHIICHTPATOPIB Y
TEXHOJIOTISIX JIOKAJbHUX KOMIT IOTEPHUX Mepex. MicT sk 3acid CTpyKTypu3alii
KoMI'toTepHoi Mepexi. CTpykTypa Mocta. biok-cxema anroputmy podoTu MocTa.

KomyTtaTop sik 3aci® cTpyKTypu3ailii KOMI'TOTEpHOI Mepexi. AJITOPUTM poOOTH
KOMyTaTopa (Ha NpHKIaAl KOMyTaTopa 3 KOMyTaliiHow Martpuiero). dyHkiii Ta
XapaKTEePUCTUKU KOoMyTatopa. Peamizaiii By3iiB 0oOMiHY (apXiTEKTypH) B Cy4acCHUX
koMyTaTopax. Knacudikamis cyyacHuX KoMyTaTopiB. IHTenekTyanbHi QyHKIIT
KOMYTaTOpiB. AJTOPUTM Ta MPOTOKOJI OKPHUBAIOUOTO JIepeBa: OCHOBHI BU3HAUYCHHS.
Etanu noOynoBu nepesa. IlepeBaru Ta HeIOJIIKU aITOPUTMY .

Crnocobu  MIABUIIEHHS NPOAYKTUBHOCTI KaHATIB TMepeaadyl  JaHUX B
KOMIT'IOTEPHUX MepeXax: TpaHKU Ta JIOTIYHI KaHamu. Meroaum OopoTeOn 3
PO3MHOXKEHHSAM KaapiB. [Ipoiienypu Bubopy mopris.
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[TonsTTs BipTyanbHOI JoKainbHOI KoMl 1oTepHoi Mepexi (VLAN). [lepenymoBu
ta motpedbu opranizamii VLAN. Cnocobu Ta cranmaptu opranizamii VLAN.
[TpoToxonu nunamiyHoi opranizaiii VLAN.

Tema 7. Ctexk TCP/IP. Ba3oBi nporokosu

3aranpHa xapaktepuctuka cteky TCP/IP. Crexk TCP/IP ta Momens OSI.
®yukuii piBHIB cTeky TCP/IP. XapakTepucTUKU Ta TPOTOKOIM PIBHS MIXKMEPEKEBOi
B3aemonii creky TCP/IP. XapaktepucTuku Ta  MOPOTOKOJIU  OCHOBHOTO
(TpancnioptHoro) piBHs creky TCP/IP. XapakTepucTuku Ta mpOTOKOIHM MPUKIIATHOTO
piBus crexy TCP/IP.

Tunu agpec B [P-mepexax. Jlokanbhi (pizuuni) aapecu. Mepexesi (JOTi4HI1)
aapecu. CuMBOJIbHI JJoMeHH1 iMeHa. OcobnuBocTi 3ananns [P-aapec. B3aemo3B’si30k
aagpec B IP-mepexkax. Knacu I[P-ampec. 3apesepBoBani miamazonu [P-ampec.
Buxopucranns macok nipu [P-aapecanii. CUMBOJIBHI JOMEHHI IMEHaA Ta iX 1€papXis.
[Topsinok npusnauenns [P-agpec. Opranizaiii, o 3aiiMaroThes po3noaiom [P-agpec
Ta pericrpa i€ JoMeHHUX iMeH. [P-aapecaris Bepcii 6.

XapakTepucTdka Ta  OCOOJIMBOCTI  3acTOCyBaHHA  mporokony  IP.
Xapaktepuctuka Ta 3actocyBaHHs nportokony TCP, Xapakrepuctuka Ta
3acTocyBaHHsa mpoTokony UDP. Xapakrepuctuka Ta 3aCcTOCYBaHHS HPOTOKOIY
ICMP. Jonomixui npotokonu ctexky TCP/IP.

[IpoTtokonu BimganeHoro MAOCTymy mpukianHoro piBas ctexky TCP/IP.
[Iporokonu nepenaui daitnis creky TCP/IP. IIporokon nepenaui rineprekcty HTTP.
JlonmoMi>kHI IPOTOKOIM NpUKiIaaHoro piBHa creky TCP/IP.

Tema 8. Mapmipyrusauisa B IP-mepe:xax

[TobynoBa mepexx Ha mepexeBomy piBHI Mojeni OSI. OcHOBHI mpUHIIMIK Ta
Meroan MapmpyTu3aiii. Knacudikaris wmetoniB Mapmpytuzamii. CratuyHa Ta
nuHaMivyHa MapripyTtusamii. bygoBa Ta Qyskiii mapmpyrtuzatopa. Kmacudikaris
MPOTrpPaMHOTO 3a0e3MEeUCHHs I KOMYTAaToOpiB Ta mapuipytuzaTopiB. Mepexesi OC
bipmu Cisco: Cisco 10S, Cat OS. 3aranmbna xapaktepuctuka Cisco [OS.
OcobnuBocTi opranizaiii poootn OC Ha MapupyTHU3aTopax Ta KoMyTaTtopax GipMu
Cisco. XapakTepuCTUKH MPOTPAMHOTO 3a0€3MeUYeHHsI 1HIIMX BUPOOHUKIB.

Knacudikaiiss mpoTokoJiiB Mapuipytusaiii. MapmpyTtuzaiis 6e3 Tabiauib
(craTiyHa MapIIpyTH3allis Ta MapHIpyTH3allis MO 3aMOBYYBaHHIO). AJanTHBHA
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MapIIpyTU3aLlis: JUCTAHI[IHHO-BEKTOPHI aITOPUTMH Ta aJITOPUTMU IO CTaHy KaHAITy.
JICTaHIIifHO-BEKTOPHI TPOTOKOIN MapIIPyTU3allii Ta MPOTOKOIN MapIIpyTH3aIlii 1o
cTtany KaHaiy. IIoHSTTS aBTOHOMHOI cuCTeMHU. BHyTpiliHI Ta 30BHIIIHI ILIHO30Bi
IIPOTOKOJIH.

3aranpHa xapaktepuctuka nporokony RIP. IToGynosa tabnui mapupyTusanii
B mporokoisii RIP. O6Min MapuipytHoto iH(opmamieto B mpoTokoii RIP. Axanrartis
RIP-mapmipyTu3zaTopiB 10 3MiHM cTaHy Mepexi. Meroau OOpoTbOM 3 XUOHMMHU
MapumipytamMmu B mpotokoii RIP: mMeron posmiensieHHss TOpPU30HTY, TPHUTEpHI
OHOBJICHHSI, 3aMOPO3Ka 3MiH. 3aCTOCYBaHHS Ta MEPCIEKTUBU IMPOTOKOIY.

3arasibHa ~ xapaktepuctuka  nporokony  OSPF.  IloObymoBa  Tabnwii
MapmpyTu3anii B mpotokoial  OSPF.  OcobOmuBocTi 00MiHY  MapuIpyTHOIO
iH(dopmarriero. 3B’s13ku Ta MeTpuku. O0sacTi Mepexi. 3aCTOCYBaHHS Ta IEPCIIEKTUBU
MPOTOKOIY.

3arasibHa ~ xapaktepuctuka  mnpoTtokoiny  IGRP.  IloGygoBa  tabauii
mapmipyTtuzanii B npotokosi  IGRP. Oco6muBocti 00MiHY  MapuIpyTHOIO
iHdopmarriero. 3aranbHa xapaktepuctuka mnpotokosny EIGRP. TloOyaoBa Tabmuir
MapuipyTu3zauii B mpotokoiii EIGRP.

OcoOmmBocTi  00MIHY MapuipyTHOH  1HQopmarii€ero. 3acTOCyBaHHS  Ta
NEPCHEKTUBH MPOTOKOJIIB.

3aranpHa xapakTepucThka npotokoily BGP. ABToOHOMHI cucTeMu B IPOTOKOII
BGP. Ocob6nuBocTi moOy10BM MapHIpyTiB Ta 0OMiHYy MapIIpyTHOIO iH(MOpMAIIi€o B
nporokoai BGP. Cran 3acTocyBaHHS Ta MEpCNEKTUBU MPOTOKOIY.

Tema 9. TexHoJ10rii OOPHUX TA I100AJTBHUX MEPeK

3aranpHa CTPYKTypa Ta (QYHKIIIT TJI00aIbHOT Mepexi. Tunu rmo0ambHuX MEpeK.
Omnopui  Mmepexi. Mepexi PDH. lepapxis mBunkocreir PDH. Mertonu
mynbTuiuiekcyBanas PDH. O6mexenns texnonorii PDH. Mepexi SONET/SDH.
lepapxis mBuakocteil Ta wmetoan MynbturiekcyBaHHss SONET/SDH. Crek
npotokoaiB SONET/SDH.

3aranpHa XapakTepucThka MUQPPOBHX Mepex 3 iHTerpariiero mocayr ISDN.
Tunu nocnyr mepexi ISDN. Cranmapthi kanamu ISDN. Ilpunuunu noOynoBu
Mepexxk ISDN. Kommonentu wmepex ISDN. Cxema migkimrodeHHS aOOHEHTCHKHUX
tepminaiiB B Mepexi ISDN. B3aemonist abonenTis 3 mepexero [ISDN.




MIHICTEPCTBO OCBITU I HAYKHU YKPATHU 11-04.00-04.04-
JKuroMupchKa JEP)KABHUM YHIBEPCUTET «’ KUTOMUPCBKA IMOJITEXHIKA» G7.00.1/M/n--
noJiTexHika Cucrema ynpapiinns skictio JICTY ISO 9001:2015 ra ACTY ISO 21001:2019 01-2025
Bunycx 1 | 3minu 0 | Exzemnnsap Ne 1 Apx 121730

3aranpHa xapaktepuctuka mepex X.25. Ctpykrypa mepexi X.25. Anpecanis B
mepexkax X.25. CTek mpoToKoiiB Mepexi X.25.

3aranbHa Xapakrepuctuka mepex Frame Relay. Oco6imBocTi moOynoBu Mepex
Frame Relay. Ctex mpoTtokomniB mepexi Frame Relay.

3aranpHa xapakrepucTtuka texHosorii ATM. Komnonentu mepexx ATM. Crek
npotokosiB. ATM. Pisens amantanii ATM. IIporokon ATM. Kareropii mociyr
Mepexx ATM Tta ynpasmiHHS Tpadikom.

Texuomoris MPLS.

3arasnibHa xapaktepuctuka mepexk DWDM (CWDM). Ilpuniunu podotu Mepex
DWDM (CWDM). Tunosi Tomosorii. BookoHHO-ONTHYHI MmigcuoBadi. OnTH4Hi
MYJIBTHILUIEKCOPH BBOTY-BUBOAY. ONITHYHI KPOC-KOHBEKTOPH.

OcHoBH1 1HTep(eiicu TnobampHux Mepex. CTaHgapTH eNeKTPUYHHUX —Ta
ONTUYHUX 1HTep(deiciB raobanpHUX Mepex. [IpoTokonu mOCHiIOBHOT mepenadi
nanux. [Ipotoxonu HDLC, PPP Tta ix nmoxisHi.

Tema 10. Mepexi noctymy

[TonsTTs Mepexi goctymy. Micue Mepexi JOCTyIly B Cy4YacHIu
iHokomyHikariiHii cucremi. [locimyru mepex moctymy B NGN. Texnosnorii, 1o
BUKOPUCTOBYIOThCS JUIsl MOOymoBu Mepex noctymy. Crenapii moOygoBH CydacHUX
Mepexx goctymy. CTpykTypa TpaHCIOpTHOI Mepexi npoctymy. IloOGymosa
KOMYTOBaHUX Mepex aoctymy. [Ipunmunu noOynoBu tenedoHHUX Mepex. OCHOBHI
XapakTepuCTUKU TenedoHHux Mepex. I[lpoOnemu, xapakTepHi s TenedOHHUX
Mepex naoctymy. MoaeM sik 3acid gocTymy A0 1H(POKOMYHIKAIIMHOI Mepexi.
dynkmioHanbHa cxema wMonaeMy. CraHZapTH MOJEMHOTO 3B’s3Ky. MomeMmHi
MIPOTOKOJIM CTUCHEHHS JaHUX Ta KOPEKI[ii MOMHJIIOK.

3arasiibHa xapaktepuctuka TexHosoriii xDSL. Knacudikariis Texsomoriit xDSL.
Cumetpuyni TexHousorii xDSL, orsin Ta XapakTepuCTHUKU. ACUMETPUYHI TEXHOJIOT 1]
xDSL, ornsin Ta xapaktepucTuku. Cxema NiAKIIOUEHHS O MEPEeX1 3 BUKOPUCTAHHSM

texHosnorii ADSL. AnroputmMu mMonyniii, 110 BUKOPUCTOBYIOTHCS B TEXHOJOTISIX
XDSL.

OCHOBHI TOHSTTS TEXHOJOTIH ONTUYHOTO JOCTymy. TexXHOJOorii MacUBHUX
onrnunux miHIA (PON). TexHomnorii moBeAeHHS ONTHYHOTO BOJIOKHA 10 00 €KTa
(FTTx). CyuyacHuil cTaH Ta MEPCHEKTUBU PO3BUTKY TEXHOJIOTIM ONTHYHUX MEPEK
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noctyry. OCHOBHI TOHSTTS MEpeXi KOJEKTHMBHOTO JOCTymy. TexHoisorii Ta
cTaHAapTd Mepex koyiekTuBHOTO goctynmy. Cranmaptu HPNA. Texuomnoris PLC.
Texnomnoris EFM.

TexHonorii kaOenpHOTO Tele0aueHHs] Ta NEPCHEKTUBM iX 3aCTOCYBAHHS B
Mepexax JOCTyIy.

[TpuHIUII BUKOPUCTAHHS PATIOTEXHOJOTIH I MOOYJOBH MEpPEeX JOCTYITY.
Mepexi MOOUIBHOTO 3B’S3KY SIK CKJIaJ0BI Mepex aoctymy. Mepexi Ha 6a31 DECT
3B’s13Ky. Mepexi crannapty 802.11 sik 3acobu moOy0BU Mepex goctymy. Mepexi
ctangapty 802.16 sik 3aco0u OOy I0BH MEPEXK TOCTYIIY.

Apximexkmypa komn’tomeprux cucmem (KC)

Tema 1. Criocodu nmodynosu i kiacugpikanis KC

Criocobu o0y 10BU cucTeM 00poOKM JaHUX, iX kiacudikaris. Ogaomaruaal KC.
OOGuucroBanpHl KoMIuiekcu 1 cuctemu. Posmoxaineni KC. Cucremu TeneoOpoOku
nanux. Komn’rorepHi Mepexki. OcHoBHI Tumu apxitektypu KC.

Tema 2. Ckaan i pynkuionyBanusa KC

Texniuni 3acobu. Ctpykrypa KC. OcHOBH1 0JI0KM MEpCOHATBHOTO KOMIT FOTEpa
Ta iX xapakrepuctuka. OCHOBHI THUIH PO3’€MIB MIXKOJIOUYHUX 3’€THAHb Ta 30BHIIIHIX
1HTEpPEICIB.

[Iporpamue 3abe3neuenHs. @DynkuionyBanHs KC. XapaktepucTuku 1
napametpu KC. OcnoBui BusHaueHHs. [IpogyktuBhicte KC. Yac BukoHaHHA
oOuuciroBanbHux 3aBaanb. Hamiiinicte KC. Criocobu miaBumienus Hanainocti KC.
Co01BapTiCTh BUKOHAHHS 0OYUCITIOBAIbHUX 3aB/IaHb.

Tema 3. Pe:xxumu 00po0xu nanux B KC

Mynbtunporpamua o06pobka. OneparruBHa 1 makeTHa o0pobka. OO6poOKka JaHUX
B peaqbHOMY MaciTadi yacy. TeneoOpobOka qaHuX.

Tema 4. Ilapasensna 00pooka nanux B KC

Cnocobu opranizanii. Knacudikamis cuctem napaienbHoi oOpoOKH AaHUX.
[TapanenrHa o00poOka TOTOKIB KoMmaHjJ Ta JaHux. KiactepHi cuctemu.
bararomammaH1 00YHCITIOBAIbHI KOMITJIEKCH.
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Tema 5. Bukopucrannas 32-x ta 64-x po3psaaHux npouecopis B KC

OcHoBHI Bu3Ha4YeHHs. ApxiTekrypa 32-x Ta 64-X pO3pAIHUX MPOIECOPIB.
Opranizamiss mam’sti KC Ha ocHoBl 32-x Ta 64-X poO3psSAHUX MPOIECOPIB.
BusHaueHHsT MPOMYKTUBHOCTI TporiecopiB. [lopiBHsIbHA XapakTepucThka 32-X Ta
64-X pO3psSIIHUX TIPOIIECOPIB

Tema 6. Bipryaaizanisa npouecy 004ucjieHb Ta TECTYBAHHA NIPOrpam.

Bunu Bipryam3zanii. ['ocThoB1 omnepauiiiHi cucteMu. lIporpamui npomyktu
VMware.

Buwa mamemamuxa

Tema 1. OcHOBH JiHIHHOI Ta BEKTOPHOI aJredpu

Matpuni Ta onepamii Haax HuMUA. BusHauHuku. CuctemMu  JHIMHUX
anreOpaiuHux piBHAHb. Bektopu. JliHiiiHA 3aM€XHICTh Ta JIHIHA HE3AJIEKHICTb.
BekTopiB. Po3knaxm Bekrtopa 3a ©Oasucom. KomineapHi BekTopu. CxansipHHA,
BEKTOPHUH Ta MIIIaHUI T00YTKH BEKTOPIB

Tema 2. AHajiTH4UHA reoMeTpist

[IpssMokyTHa IekapToOBa CUCTEMa KOOpAWHAT Ha IUIomuHi. [Ipsma Ha mmommHi.
JIinii gpyroro nopsiaxy. [lnommna 1 npsma y pocropi. [ToBepxHi Apyroro nopsaky

Tema 3. BeTyn 10 MaTeMaTHYHOTO aAHAJII3Y

@OyHkIii Ta iX OCHOBHI BiacTuBOCTI. Enementapni ¢ynkmii. ['panuns
nociioBHOCTI. ['panuns dyukiii. HenepepBaicts QyHkIi. ['panuili, ix oOUUCIeHHS,
OCHOBHI MpaBuJia 00YNCIICHb TPAHUIIb.

Tema 4. IudepennianbHe Ta iHTerpajbHe 4YuCIeHHS (YHKIII OJHi€i Ta
IeKIJIbLKOX 3MiHHHX

[Toximna ynkiii. Audepenmian Gynkiii. OCHOBHI TeopeMH AU(PEPEHITIATBHOTO
yucinenns. [ocmimxenns ¢yHkuii ta moOynoBa ii rpadika. HeBusHauenmii Ta
BU3HAYCHHM 1HTEeTpast. Bupimenus nudepeHiiiiaux piBHSIHb.
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CIIUMCOK PEKOMEHJOBAHOI JIITEPATYPH

Enexmpomexunika ma enekmpomexauixka
Yacmuna 1. Enekmpomexuika

1. Kapromomnosa H.II., Tkauyk A.I'. EnektporexHika Ta enekrpomexanika. Y. 1
«Enextporexnika». HaBuanpHuii mNOCIOHMK MJis CTYJIEHTIB cremianbHocTi 151

«ABTOMAaTH3aIlisl Ta KOMIT IOTEpHO-1HTerpoBaHi TexHosorii». — Xutomup: XKATY,
2018. - 333 c.

2. Bogk O. 10. Enexrporexnika: Hapuanenuit mocionuk / O. FO. Boek, THATY. —
Menitonons : BIIL «JIroke», 2021. — 203 c.

2. MatBieneo M.II. OcHoBu enexrporexHiku. [ligpyuauk. Bua. 2-re nmepepoo. i
nomn. — K.: Bumasuunrso Jlipa-K, 2018. — 228 c.

3.CmiBak B.M., T'ypxwmii A.M. 3arambHa eNeKTpPOTEXHIKA 3 OCHOBaMH
enexktponiku. — Kuis: KIII, 2020. — 266 c. - 155 c.

4. T'ymen M.B. OcHoBu Teopii enekTpuuHux ki, 1 kaura. — K.: Buma mikona,
2003. — 400 c.; 2 xaura. — K.: Buma mkoina, 2004. — 400 c.

5. Manmuniscekuit C.M. 3aranpHa enekTpoTexHika: Ilimpyunuk. — 2-r¢ BHI.,
nepepo6. 1 mom. — JI.: beckun bit, 2003.— 640c.

Yacmuna 2. Enekmpomexanixa

1. Enextponika Ta MikpocxeMoTexHika: miapyynuk / Ksitka C.O. — MemniTonomns:
BunaBauuo-nonirpadiuauii neHtp «JIroke», 2019. — 223 c.

2. Mimux B.I. Enexrtporexnika Ta enekTtpomexanika: Hapu. mocionmk. — K.:
Kapagena, 2006. — 376 c.

3. Ksitka C. O. CwuoBi eneKTpoHHI IPUCTPOi B CUCTEMax KepyBaHHS: HaBUAIbLHUN
nocioHuK aiis 3100yBadiB Buioi ocBity / C.O. KBitka. — Menitonons: BugaBauyo-
nosirpadiuauit neHTp «JIroke», 2021. — 180 c.

4. Hecrepuyk J[.M. MeTonu 1 3ac00M BUMIPIOBaHb €IIEKTPUYHUX Ta HEETECKTPUIHHUX
BenuuuH: HaBuyanbHUM mocionuk / JI.M.Hectepuyk, C.O.Ksitka, C.B.['ambko. —

Menitonons: «TaBpiicbkuii JepKaBHUM arpoTeXHOJIOTTYHUHN yHiBepcutet», 2017, —
206 c.
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5. Enextpuuni MamuHu 1 amapaty: HaByainbHUM mociOHuk / KO.M. Kyuenko, B.®.
Sxosnes 1a iH. — K.: Arpapna ocBita, 2013. — 449 c.

6. Hazapsa I'.H., ®emtomko .M., CotHux O.B., KoBamboB O.B. TexHiuni
XapaKTCPUCTUKU Ta SKICHI IOKa3HWKU CJIICKTPUYHUX JBUTYHIB. JlOBigHUKOBHUI
nocioruk. — X: TOB «Ilmanera-tipiaT», 2016. -201 c.

7. IlanaueBnuii b.I., Cepryn I0.®. 3araibHa eNeKTPOTEXHIKa: Teopid 1
npaktukyM. — K.: Kapasemna, 2003. — 404 c.

8. Enektporexnika. I[IpakTUKyM 3 OCHOB €JEKTPOMEXaHIKM Ta €JIeKTPOIPHUBOIY :
HaB4. moci6. / A. A. Illep6a, B. II. I'pyaceka, JI. FO. Croinyn. - K.: HTYY “KIII”,
2014. - 290 c.

Memponozis, mexHon02iuHi BUMIPIOBAHHS MA NPULAOU

1. KoBanenko [.O. Merposioris Ta BUMIpIOBaJbHA TEXHIKa. BuMiproBaHHS
HeeJeKTpUYHUX BenuuuH. Hapuanphuii mociOuuk 3 rpudom MOH Vipainu. XK:
AKATY, 2007. — 250 c.

2. KoBanenko 1.0., Yepenanceka [.HO. Metposoris Ta BuMIiprOBajbHa TEXHIKA.
HapuanpHO-METOMUYHMIA TOCIOHWK JIi BUKOHAHHS 3aBJaHb CaMOCTIHHOI poOOTH
[u1st cTyneHTiB GakynbTeTy 1H(QOpMaIiiHO-KOMIT IOTEpHUX TeXHOoori#]. XKutomup:
KATY, 2008. — 97 c.

3. TeroTexHIYHI BUMIPIOBaHHS Ta MpHaau: HaBuaiabHui nocionuk. / O. FO. CmiBak.
— Biguumg: BHTY, 2014, — 137 c.

4. Kyxapuyk B.B., Kyuepyxk B.1O., lonrononos B.I1., I'pyminceka JI.B. MeTtposoris
Ta BUMiproBasibHa TexHika. Kypc nexmiit. — K.: HYXT, 2007. —-162 c.

5. bessecimpna O.M., Tlomuammuchkuii FHO.O. Metponoris Ta BHMIprOBalbHA
texnika. Hapuansuamii mocionmk. — XK.: XKITY, 2006. — 559 c.

6. Pitman O.J1. Metposorisi, TexHoNOriuHi BUMipioBaHHs Ta npuiaan. Kype nekiit. —
K.: HYXT, 2007. -162 c.

7. Antonenko C.C., Komicanuenko E.B. KoHTponb Ta BUMIpIOBaHHS MmapaMeTpiB
pinuH 1 raziB. Koncnekr nekuiit. Cymu: Bug-so CymlY, 2009. — 199 c.

Texnuiuni 3acobu asmomamuzayii

1. be3Becinbna O.M. Texniuni 3aco0u apromatuzaiii: Iligpyunuk 3 rpudom
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MOHY / O.M. bessecinbHa, [.B. Kopobiituyk. — Xutomup: KTV, 2014. — 904 c.

2. be3Becimbra O.M. Texnosoriuni BuMiptoBaHHS Ta mnpuiagu. I[leperBoprorodi
npuctpoi npunanis: Iligpyunuk 3 rpudpom MOHY / O.M. bespecuibna, I'.C.
Tumunk. — Kuromup: XXATY, 2012. - 812 c.

3. be3secinibna O.M. TexHosoriyHi BuMiproBaHHs Ta mnpunagu. I[leperBoproroui
npuctpoi npuianis: [ligpyunuk 3 rpupom MOHY / O.M. bessecinbHa, B.1O. Jlapin,
H.I. Unuukano, €.€. ®enopos, O.0. Hobpxkancekuii. — Xutomup: XKIATY, 2011. —
450c.

4. bezpecinbHa O.M. EnemeHTH 1 mpucTpoi aBTOMaTHKU Ta CUCTEM YIIPaBIiHHS.
[IepeTBOprOtOYi MPUCTPOI MPUIIAIB Ta KOMIT I0Tepru30BaHuX cuctem: [linpydHuk. —
Kurtomup: XKATY, 2008. —704 c.

5. besseciibna O.M. II’e€30enmekTpuyHUil TpaBIMETp aBiallifHOI TpaBIMETPUYHOL
cucremu: Monorpadis / O.M. bespecinpHa, A.I'. Tkauyk. — Xutomup: XKIATY,
2013. — 240c.

6. be3secinibna O.M. 3aco0u BUMIpIOBaHHS €KOJOTiYHUX TapameTpis: [linpyunuk 3
rpupom MOHY / O.M. bessecinbha, A.Il. Bohuuuskuid, T.O. €apHikoBa, H0.B.
Kupnuyk — XKuromup: KIATY, 2009. — 503 c.

7. Cy4acHl eJeKTpOMEXaTpOHHI KOMIUIEKCH 1 cUcTeMHU : HaBy. mocionuk / T. IL
[TaBnenko, B. M. llaBkyHn, O. C. Koznosa, H. II. Jlykamosa ; XapkiB. Hall. yH-T
Micbk. rocm-Ba iM. O. M. bekeroBa. — XapkiB : XHYMI' im. O. M. bekerona, 2019. —
116 c.

Asemomamuzayis TIImaB

1. ABTOMaTH3aIlisl TEXHOJOTTYHUX MPOIECIB 1 CUCTEMHU aBTOMATUYHOTO KEPyBaHHS:
Hapuanpauit nmocionuk /bapano O.B., Camoitnenko IL.I'., I'panar C.€., KoairoB
B.O. — K.: Arpapna ocsita, 2010. — 557 ¢

2. Bupo6uuui nporiecu ta obnagHanHs 00’ ekTiB apTomaru3anii [Texct]: Ilianpyunuk
JUIsS. CTyACHTIB BUIIMX HaBuainbHux 3akianiB / [. 1. HemmomoB. Kpusuii Pir:
KpuBopizpkuit konemk HAY, 2017 p. — 444 c.

3. l'onuapenko Bb.M., Ocamumit C.I.,, Bixposa JI.I'., Kamiu B.M., Higuk O.K.
ABTomaTu3zallisa BUpooHuuux mpoiieciB. — KipoBorpana: Bunasenp — Jlucenko B.D.,
2016. - 352 c.




MIHICTEPCTBO OCBITU I HAYKU YKPATHU I1-04.00-04.04-
FKuToMHpCHKa JIEPKABHMI YHIBEPCUTET «KUTOMHAPCBHKA HOJITEXHIKA» G7.00.1/M/n--
noJiTexHika Cucrema ynpapiinns skictio JICTY ISO 9001:2015 ra ACTY ISO 21001:2019 01-2025
Bunycx 1 | 3minu 0 | Exzemnnsap Ne 1 Apx 121/36
4, Kazak B.M. ABromartusiiis TpyOornpoBiiHOro TpaHcnopTy. . — KuiB.: HaBuansuuii

rmocioHuk, 2016 — 360 c.

5. Mapuenko O.C. Mexani3allisi Ta aBTOMaTU3aIlisl y TBAPUHHUIITBI 1 ITaxX1BHUIITBI /
O.C. Mapuenko, O.B. Hamimun, FO.M. JlaBpinenko Ta iH. — K.: Ypoxkaii, 1995. —
416c.

6. Jlanantok A. II., Apxanrenscbka K. C., Biacenko JI. O. Teopis aBToMaTH4uHOrO
KepyBaHHA TeXHOJIOTTYHUMH 00’ ekTamu: Hau. noci0. / — K.: HYXT, 2014. — 274 c.

7. ABToMarm3aiis BUpOOHMYMX TmporieciB : migpyunuk / [. B. Embnepin, O. M.
[Tymena, B. M. Cignenskuii, C. M. IlIBex ; M-Bo ocBiTu 1 Hayku YKpainu, Harl. yH-T
xap4oBux TexHojori. — Kuis : Jlipa-K, 2015, 2019. — 378 c.

8. Ilpouw A.I., CaekiB B.b., Hlkoms3incekuii O.K., Jlsmyk O.JI. ABromartuzariis
BUPOOHMUMX TmpoleciB. HaBuanpbHuM MNOCIOHMK i TEXHIYHUX CHEIlaTbHOCTEN
BUINMX HaBYAIbHUX 3akyiaaiB. - Tepronuib: THTY im. LIlymos, 2011. - 344c.

Teopia asmomamuuno2o KepyeamHsi

1. Camotokin b.b. Jlekmii 3 Teopii aBTomarnunoro kepyBanss. — Kutomup: XITI,
2001. - 512 c.

2. lllapyna B.I'. Metroau aHamizy 1 CHHTE3y CHCTEM aBTOMAaTHYHOTO KepyBaHHS:
Hagu. noci6./ lllapyna B.I'., TkauoB B.B., ®inpkin M.II. — JI.: Har. ripaud. y-Ter,
2008. — 543 c.

3. ABToMartu3zarlliss BUpoOHWYHMX mporeciB : miapyunuk / 1. B. Easnepin, O. M.
[Tymena, B. M. Cignenpkuii, C. M. IlIBex ; M-Bo ocBiTu 1 Hayku YKpainm, Harl. yH-T
xapuoBux TexHousorii. — Kuis : Jlipa-K, 2015, 2019. — 378 c.

4. Teopist aBTOMaTUYHOTO KepyBaHHs: HaB4. mociOHuk / ["anna Kpux, ®enip Mariko.
— JIeBiB: CIIOJIOM, 2017. — 165 c.

5. Jlosuuceknit O.JO. CuHTe3 mMHIHHMX ONTUMAJIbHUX JUHAMIYHUX CHUCTEM:
Hapuansauit mocionuk / O. FO. Jlo3uncekuii, A. O. Jlo3uncekuii, S. 0. Mapymak,
4. C. Ilapanuyk, B. b. [{smna. JIsBiB : BugaBaunrso JIbBiBChKOi momiTexHiku, 2016.
392 c.

6. Teopis aBToMaTuyHOrO KepyBaHHs: HaBuanpHuit nocionuk / JI.M. Aptromun, b.B.
Hypusk, O.A. Mamkos, M.C. CisoB. — JIsBiB: YAJI, 2004. — 272 c.
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7. BacunbkiBebkuit [. C. BukoHaBdi mpuCTpoi cUCTeM aBTOMATH3allli: HaBYAIbHUN
nocionuk / I. C. BacumnbkiBeekuii, B. O. ®emunenn, 5. II. FOcuk. — JIbBIB:
Bunasauirso JIsBiBcbkoi nomitexHiku, 2020. — 220 c.

8. Onucuk C. b. MonentoBanHsi 00'€KTiB KepyBaHHs: HaBuaibHUM nocionuk / C. b.
Onucuk. — JIpBiB: BugaBuuinTso JIbBiBChbKOT moiTexHiku, 2019. — 292 c.

9. Tpery6 B.I'. Aprtomatu3zariiss 00’€KTiB mepioguuyHoi Aii: migpydynuk. — K.:
Bunasaunrso Jlipa-K, 2017. - 136 c.

10. llImaTox C.O., Iogyammuckuit F0.0. ABTOMaTH30BaHE MPOEKTYBAHHS CUCTEM
kepyBanHa Ha ocHoBi MATHLAB. Hapuanbuwmii nocionuk. —XKutomup: XATY,
2005. - 172 c.

llpoexmysanus cucmem agmomamusayii

1. ITpoms S.1., Capkie B.b., llkom3incekuit O.K., Jlsmyk O.JI. ABTomaTtuzarris
BUPOOHMUMX mponeciB. HaBuanbHUN MNOCIOHMK I TEXHIYHUX CHEIlalbHOCTEN
BUIIMX HaBYAJIbHUX 3akiaiB. - TepHonuib: THTY im. LIlymtos, 2011. - 344c.

2. Enpnepin I.B, Ilymena O.M., Cigmeupkuii B.M., IlIsen C.M. ApTOMartm3arris
BupoOHHunx mnpouecis: [liapyunuk. — K.: Bunmasaunrso Jlipa-K, 2015. - 300 c.
3. Koxu [I. BuMipioBaHHs, ympaBlliHHS Ta peryjioBaHHsA 3a jgomomoror PIC-
MikpokoHTpoJiepiB.: [lep. 3 Him. — K.: “MK-IIpec”, 2007. — 304 c.

4. Tpamnept B. BuMiproBanHsi, ynpaBiiHHS Ta peryJoBaHHs 3a jaonomMorowo AVR-
MikpokoHTpoJiepis.: [lep. 3 Him. — K.: “MK-IIpec”, 2007. — 208 c.

5. KpaBuenko A.B. 10 npaktrueckux yctpoiictB Ha AVR-mukpokontponepax. — K.:
“MK-IIpec”, 2008. — 224 c.

6. Ilymxkap, M.C. IIpoekTyBaHHSI cHCTeM aBToMaru3alli: HaBdy. mociOHuk / M.C.
[Tymxkap, C.M. [Iponienko — /I.: Hanionanbuuii ripunumii yuisepcurer, 2013. — 268
C.

7. IIpoexTyBaHHsI CMUCTEM aBTOMATH3allli: HaBY. 1MOCIO. Il CTY/. cremiaibHocTi 151
«ABTOMaTH3aIlIsSl Ta KOMIT IOTEPHO-1HTETpoBaHi TexHosorii» /Yknagaui: T. I'. baran,
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O. B. Hexkpamesuu; KIII imeni Irops Cikopebkoro. — KuiB : KIII imeni Irops
Cikopcskoro, 2020. — 59 c.

8. Tpery0 B.I'. IIpoekTyBanHs cucteM aBTomaTtuzaiiii. Hasd. nmoc. — K.: Bua-Bo Jlipa,
2014. - 344 c.

9. ACTY b A.2.4-16:2008. CIIJIb. ApTomaTu3allis TEXHOJOTIYHHUX IPOIIECIB.
300pakeHHs] YMOBHI MPUJIAIIB 1 3aC001B aBTOMATH3AIII] B CXEMaX.

10. ACTY b A.2.4-3:2009. CIIJb. IlpaBmia BukoHaHHS po0OOYOi JOKyMEHTAIi
aBTOMAaTH3allli TEXHOJOTTYHUX MPOIECIB.

11. 'HyYKkl KOMIT'IOTEpPU30BaHI CHCTEMH: MPOEKTYBaHHS, MOJEIIOBAHHA 1
ynpasmiaas: [ligpyunuk / JI.C. Amnonsckuid, [1.II. Menbanuyk, b.b. CamoTokiH,
M.M. Ilomimyk, M.M. Tkau, K.b. Ocranmuenko, O.I. JlicoBiuenko. — JXutomup:
XKATY, 2005. — 680 c.

12.12C - Bukuneaus. [Enektponnuit pecypc] — Pexum  nmoctymy.:
https://ru.wikipedia.org/wiki/I2C. — Ha3Ba 3 caiiry.

13. 12C-bus specification and user manual. [Enextponnmii pecypc] — Pexum
noctymy: http://www.nxp.com/documents/user manual/UM10204.pdf. — Haspa 3
CauTy.

24. Ilynena O.M. TIlpommciioBi Mepexi Ta  IHTErpaiiiiHi  TEXHOJOTii B
aBTOMaTU30BaHUX cucTemax: Hapuanbnuii mocionuk / O.M. Ilynena, [.B. Enbnepin,
H.M. JIyuska, A.Il. Jlanantok. — K. Bug-Bo “Jlipa”, 2011. — 552c¢.

Komn tomepna enekmponixa

1. I'aiminekuit B.B. Ananorosa enekTpoHika : HaBd. nmocioHuk / B.B. 'Himiubkui,

€.C. Kynkin, A.O. HoBaupkuii — XKwurtomup : KIATY, 2011. -
272 c.
2.Omenbuyk  B.B.  OcHOBM  €NEKTpPOHIKM 1  MIKPOCXEMOTEXHIKH  /

B.B. Omenbuyk, O.I1. Cokonos — Xuromup : KTV, 2004. — 346 c.
3. bynimes M.C. EnexkTpoTexHika, eIeKTpOHIKa Ta MikpompoliecopHa TexHika / M.C.
bynimes : [Migpyunuk. — JI. : Adima, 2001. — 424 c.

4. 10.0. Kpyrask, M.B. Ctpixa. ®i3uka HaHOTPAH3UCTOPIB: YCTPiil, METPUKA Ta

kepyBaHHs // CeHCcopHa eJeKTpOoHiKa 1 MiKpocucTeMH1 TexHouorii. - 2018. — 1. 15,
Ne.4. — C.18-40.
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. luxanos B.C., Ilpucraitno T.FO. EnexkTpoHika Ta MIKpPO CXEMOTEXHIKA.
HamiBnpoBigHukoBi npuiaau: koHcnekt jekiii. - K.: KHYBA, 2010.

Komn’romepni mepeorci

. Kynakos 10.0. Komn'torepui mepexi / FO.O. Kynakos, I'M. Jlyupkuii — K. :
FOniop, 2003. — 400 c.

.Typxiit  A.M. KoHTponb Ta KepyBaHHS KOMITIOTEPHHUMH  MEpEXKaMHu:
IHCTpyMEHTalIbHI 3acobu Ta TexHosorii / A.M. DI'ypxkii, C.®. Kopsk, B.B.
CamconosB Ta 11111 — X. : Kommanigs CMIT, 2004. — 544 c.

. Kyxos [.A. Komn'torepni mepexi ta rexnosorii / [.A. XKykos, B.O. I'ymentok, 1.€.
Anet Man — K. : HAY, 2004. — 276 c.

Apximexkmypa Komn tomepHux cucmem

. SIkumMeHKO 1O. L MikpormpoiiecopHa TEXHIKa: M1IPYYHUK /
FO. ISxumenko, T. O. Tepemenko, €. I. Cokon Ta imm. — K. : IBI]
“BunaBauntBo «Ilomitexnika»™ ; “Konmop”, 2004. — 440 c.

. Konoguuupkuiik: M.M. OcHoBH Teopii MaTEeMAaTUYHOTO MOJCIIOBAHHS CHUCTEM :
HaBY.-710BiIH. mocioHuk / M.M. Konoguutekuit — XXutomup : XKITI, 2001. — 718
C.

. MatBienko M. II. ApxiTekTypa KOMIT I0Tepa: HaB4. MOCIO. JJIsl CTY/l. BHIL. HABY.
3akn. / M. I1. Matsienko, B. I1. Po3en, O. M. 3akmanuuii. — K. : Jlipa, 2013. — 264
C.

. A6pamoB B.O. ®i3uyH1 OCHOBH KOMIT FOTEPHUX CHUCTEM: HaBYAJIbHUN MOCIOHUK —
K.: KMITY imeni b.J[.I'pinuenka, 2007. — 124 ¢

BMWG mamemamuxka

Muxaiinenko B.B. Buma maremaruka : [linpyunuk. T.1 : Jlinifina anreOpa Ta
ananitTuuHa reometpia / B.B. Muxaiinenko — Xutomup. : XKATY, 2004. — 554 c.
Muxaiinenko B.B. Buina maremartuka : HaBd. nociOnuk. K.2 : {udepeniiansue
YUCIIEHHSA byHKITIH oIHIET Ta KIJIBKOX 3MIHHUAX /
B.B. Muxaiinenko — XKutomup : XIATY, 2012. — 576 c.
Muxaitnenxko B.B. Teopis i#imMoBipHOCTEW, MareMaruyHa CTAaTUCTHUKA Ta
BUMAJIKOBI (PYHKINT : Kypc Jekimiii : HaBuy. mociOHuk / B.B. Muxaitnenko —
Kutomup : XKITI, 2003. — 292 c.

. Koanp B.O. Ilpaktukym 3 BUIIOi MaTeMaTHKHd @ HaBY. MOCIOHMK  /
B.O. Kosanb — XKuromup : KTV, 2008. — 356 c.

. Hy6osux B.II. Buma wMarematuka : HaB4. moCiOHMK y 3-x 4., Y. 1. /
B.II. Iy6oBuxk I.1. FOpuxk — 2-re Bua. — XapkiB : Becta, 2008. — 200 c.
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6.

7.

8.

9.

Hy6oruk B.II. Buma wmaremaruka : HaB4. mociOHMK y 3-x 4., Y. 2. /
B.I1. Ay6oBuk L.I. FOpuk — 2-re Bua. — Xapkis : Becta, 2008. — 240 c.

Hy6oruk B.II. Buma wmaremaruka : HaB4. mociOHMK y 3-x 4., Y. 3. /
B.I1. y6oBuk L.I. FOpuk — 2-re Bua. — Xapkis : Becra, 2008. — 232 c.
becnanbuyk B.l. 30ipHuk 3amad 3 martematuku : y 3-x yactuHax / B.L
becnanbuyk, P.M. I'onoBus, B.B. [BaxuenkoBa — Xurtomup : X/ATY, 2005.
Ony¢ppisiuyk  C.JI. Buma  matematnka :  HaB4.  NHOCIOHUK  /
C.I1. Onydpiituyk, H.M. Koncesuu — XKXutomup : XKITI, 1998. — 140 c.

10. MuxaiineHko B.B. Buia MaTeMaTUKa : HaBY. MOCIOHUK /

B.B. Muxaiinenko, JI.JI. Jloopsxos — XXuromup : KTV, 2004. — 554 c.

11. OBUNHHUKOB IL.IL. Bumia MaTeMaTHhKa : HaBUY. MOCIOHUK /

N

o b

~

B~ w

I1.IT. OBunanukoB, B.M. Muxaiinenko — K.: Texnika, 2004. — 792 c.

Komn’romepni mexnonoeii ma npoepamyeanns

Mark Lutz Learning Python, Fifth Edition - O’Reilly Media, Inc., 2013.
— 1541 pp.

Pygame Documentation: Release 1.9.2 — 2014, - 191pp.

Tomac Kopmen, Yapan3s Jleitzepcon, Ponansn Pisect, Knipdopn Craiin Beryn o
anmroputmiB — K.: K.I.C., 2019. — 1288c.

Bjarne Stroustrup The C++ Programming Language (4th Edition), 2013 — 1366 p.
['pumirok FO.1., Pak T.€. [IporpamyBanHus MoBot0 C++ : HaBYaJIbHUI TOCIOHUK. —
JIsBiB : Bua-so JIeBiBchkoro JIY BX/I, 2011. — 292 c.

I'pumiok FO.I., Pak T.€. OG'exTHO-OpieHTOBaHE mIporpaMmyBaHHs MOBOKO C++ :
HaBYaJIbHUIN mociOHUK. — JIBBIB : Bua-Bo JIbBiBchKkoro JIY BX]I, 2011. — 404 c.
Adam Sawicki C++/ CLI Tutorial, 2011. - 30 p.

Anppiit byaait luzaitn-narepuu, 2016. — 90 c.

- IHopMalliifHi pecypcu

https://sites.google.com/site/pythonukr - IlporpamyBanns Ha MoBi Python (3.X).
[TouaTkoBUM KypC

https://uk.wikibooks.org/wiki/[Tinpyunuk_moBu_Python/Beryn - Iligpyunuk 3
moBwu Python

https://uk.wikibooks.org/wiki/ITopusabre_y_Python_3 - ITlinpy4ynuk 3 moBu Python
https://programming.in.ua - ctopinka YKpPaiHOMOBHUX MarepiaiiB 3
MporpamMyBaHHS JJI TOYATKIBIIIB

https://www.w3schools.com/CPP/cpp_intro.asp - enekTpoHHUH IMAPYYHUK MOBH
nporpamyBanHsi C++ Bim crnueHoTH W3C  (Koncopriymy BcecBiTHbOTO
[TaByTHHHS) 3 MOJIMBICTIO MPEJICTABICHHS YKPAiHCHKOIO MOBOIO (1HCTPYMEHT
TOJIOBHOTO MEHIO CalTy)

https://www.w3schools.com/python/default.asp - enekTpoHHMI MIAPYYHHUK MOBH
nporpamyBands Python Big cminmeHotn W3C (Koncopiiymy BcecBiTHBOTO



https://sites.google.com/site/pythonukr
https://uk.wikibooks.org/wiki/Підручник_мови_Python/Вступ
https://uk.wikibooks.org/wiki/Пориньте_у_Python_3
http://programming.in.ua/
https://www.w3schools.com/CPP/cpp_intro.asp
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[TaByTHHHS) 3 MOMJMBICTIO MPEACTABICHHS YKPaiHCHKOI MOBOIO (iHCTPYMEHT

TOJIOBHOTO MEHIO CaiTy)

https://www.microsoft.com - Internet noptan Bupobuuka MS Visual Studio

8. https://docs.microsoft.com - cepBep mokymentariii Microsoft 3 Ge3miui mMUTaHb
chepu TporpamyBaHHS 3 MOMJIHMBICTIO MPEACTABICHHS YKPAiHCHKOI MOBOIO
(IHCTpYMEHT T'OJIOBHOTO MEHIO CaiTy)

9. https://docs.microsoft.com/en-us/cpp/?view=msvc-160 - mopran BUPOOHUKA
Microsoft st po3poOHUKIB IPOTrpaMHOTO 3a0e3nedeHHs Ha MoBi C++

10. https://docs.microsoft.com/en-US/visualstudio/get-started/visual-studio-
ide?view=vs-2019 - mopran BupoOHHKa Microsoft i1 po3poOHUKIB IPOTPaAMHOTO
3abe3rneueHHs y peaakropi nmporpam Visual Studio

11. https://www.wikipedia.org - 70BiIKOBa CHIIMKJIONEANYHA iH(GOpMAIliS PO MOBY
nporpamyBanHs C/C++

12.
https://play.google.com/books/reader?id=HkzY DWAAQBAJ&Pg=GBS.PP1&hl=u
K - mepmri 229 cropinok kuuru «Tomac Kopmen, Yapnw3 Jleitzepcon, PoHamba
Piect, Knigdopa Craitn Betyn o anroputmisy

13. https://www.youtube.com/c/VirtuAka/featured - ykpainomoBHui1 youtube-kaHai 3
UTaHb MPOrpaMyBaHHs «BipTyanbHa AKageMis.

~

I'onoBa paxoBoi komicii

K.T.H., JO1I. A.T'. Tkauyk



https://docs.microsoft.com/
https://docs.microsoft.com/en-us/cpp/?view=msvc-160
https://docs.microsoft.com/en-US/visualstudio/get-started/visual-studio-ide?view=vs-2019
https://docs.microsoft.com/en-US/visualstudio/get-started/visual-studio-ide?view=vs-2019
https://www.wikipedia.org/
https://play.google.com/books/reader?id=HkzYDwAAQBAJ&pg=GBS.PP1&hl=uk
https://play.google.com/books/reader?id=HkzYDwAAQBAJ&pg=GBS.PP1&hl=uk
https://play.google.com/books/reader?id=HkzYDwAAQBAJ&pg=GBS.PP1&hl=uk
https://www.youtube.com/c/VirtuAka/featured
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[Tepenik muTanb

Ne
3/ Iuranus
1. | Illo 300paxkeHO HA PUCYHKY?
2. | SIxi ronoBHI KOMIIOHEHTH KOMI FOTEPHOI CHCTEMH MICTHUTh MaTepUHCHKA Iu1arTa?
3. | Jlo 940oro MOHTYIOTBCS Ta MiIKJIFOYAITHCS BHYTPIIIHI IPUCTPOT KOMIT 1oTepa?
4. |106it —ne:
5. | o 300pakeHo Ha PUCYHKY?
g\-\hn Future
W oo
°
2 £
Pecple Internet Explorer
6. | Jlo OCHOBHUX IPUCTPOIB KOMIT IOT€pa HAJIEKATh:
7. | Sk pozumdpoByeThes abpeBiaTypa apXiTeKTypH 0OUHCIIIOBATIBHUX cucTeM — SISD?
8. | Io Take x86 ?
9. | Slke mpu3HAYeHHsS Ma€ ONEpaTHBHA MaM’SITh?
10. | SIxuMu mapamMeTpaMH XapaKkTepU3YEThCsl BIHUECTEp KOMIT 10Tepa?
11. | Ilo 300paskeHO HA PHCYHKY?
12.
13. | o 300pakeHO HA PUCYHKY?
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L AL N .

14. | 1o 300paxeHo Ha HCHy?

15. | o 306pakeHO Ha PHCYHKY?

16. | Ilo 3006paskeHO HA PHUCYHKY?

17. | Sk po3mmudpoByethes abpesiatypa MISD?

18. | Sk po3mmdpoByeThes abpesiaTtypa SIMD?

19. | BkaxiTh BapiaHrt, ¢ OJAMHHUII BUMIPIOBaHHS iH(poOpMaIlii po3TamioBaHi y 3p0CTal0uoMy
MOPSIIKY.

20. | IlocriliHa mam’sITh KOMIT I0TEpa CIAYTYE JJISL:




NgHICTEPCTBO OCBITU I HAYKHU YKPATHU 11-04.00-04.04-
JKutommpenia JEPJKABHHI YHIBEPCUTET « KU TOMUPCHKA TTOJITEXHIKA» G7.00.1/M/n--
MoJIiTexXHika Cucrema ynpasiainas sikicrio JCTY ISO 9001:2015 Ta JICTY ISO 21001:2019 01-2025
Bunycx 1 | 3minu 0 | Exzemnnsap Ne 1 Apx 121/44
21. | OnuHMIICI0 BUMIPY TAaKTOBOT YaCTOTH IPOIIecopa €:

22. | Sk po3umdpoByeThes abpesiatypa MIMD?

23. | B sikomy BapianTi BkazaHo 1 OiT iHdopmarrii?

24. | Tndopmairist y KoM FOTepi BUMIPIOETHCS B!

25. | Ha mponyKTHBHICTH poOOTH IPOIIECOpPa BILUIUBAE:

26. | l1lo 3006paxkeHo Ha ﬁnciHKy?

27. | SIkuM MPUCTPOEM 3aITyCKAETHCS CHIBIIPOIIecop?

28. | Ckinbku OaiitiB Mictuth 1 KGaiiT?

29. i

30. | Ha mo BKa3ye TakTOBa 4acTtoTa mpoiecopa?

31. | Slxa miHIMaJbHA OJMHHI BUMIpY iH(OpMAITii?

32. | Jlns yoro npu3HayeHa Kell-naM’siTh KOMIT 1oTepa?
33. | [lo 300pakeHO HA PUCYHKY?

34. | Sxuit npucTpiil Kepye BUBeIeHHIM iH(opMaIlii Ha ekpaH?
35. | SIka 3 HaBeJICHUX THITIB ITaM’SITi € EHEPro3aJIeKHOI0?
36. | Llo 300pakeHO HA PUCYHKY?

37. | Jo cknany BHYTPIIIHBOI 11aM’ITi BXOZSTh:




NgHICTEPCTBO OCBITU I HAYKHU YKPATHU T1-04.00-04.04-
JKutoMmpenka JEPJKABHHI YHIBEPCUTET « KU TOMUPCHKA TTOJITEXHIKA» G7.00.1/M/n--
noJiTexHika Cucrema ynpasiainas sikicrio JCTY ISO 9001:2015 Ta JICTY ISO 21001:2019 01-2025
Bunycx 1 | 3minu 0 | Exzemnnsap Ne 1 Apx 121 /45
38. | 800x600, 1024x768 — 11e € MpUKIIAIN:

39. | o 300pakeHO HA PUCYHKY?
40 (02330 YNLGITHINM0A
' HNERHAD
Lx b 63182  HERAD RNTONONOT
SIka cxema 3’€JIHaHHsI IPOLIECOPIB Y KJIACTEPHil cuCTeMI ITpeJICTaB/IeHa HA PUCYHKY?
41.
SIka cxema 3’€JIHaHHsI TPOLIECOPIB Y KJIACTEPHIi cUCTeMI IPECTAaBICHA HA PUCYHKY?
42. | 3 HUIIEHABEICHOTO TepertiKy MpoaykTiB VMware 00epiTh MPOayKT, SIKUI
BUKOPUCTOBYETHCS JIJIsl CTBOPEHHSI 3aXHUIIIEHUX MOJITHKAMH O€3MeKH BIPTYaIbHUX MaIIUH
43. | [Ilo 300pakeHO HA PUCYHKY?
44. | TlepeBaramu BipTyaJIbHUX MAIIUH €7
45. | o 300paxeHo Ha pUCYHKY?
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46. | ns BimoOpakeHHs yCiX TOUOK MapILIpyTHU3allii, yepes3 K1 MPOXOASITh MEPEKeBl MMaKeTH Ha

LUBIXY A0 By3JIa IPU3HAYEHHs], BAKOPUCTOBYETHCS KOMAH/IA:

47. | Yci oneparii, ki BiIOYBalOTHCS Y MPOIIECOPi, BUKOHYE:

48. | Slkuii po3’eM NPEACTABICHO HA PUCYHKY?

49.

50. | SIkuii po3’eM npeAcCTaBIEHO HA PUCYHKY?

51. | CykynHICTh TEXHIYHUX 1 IPOTPaMHHUX 3ac00iB, IPU3HAYEHUX Ul OOMiHY iH(pOpMaIli€l0
IUISIXOM TIepeIaBaHHsI, BUIPOMIHIOBAHHS a00 MpUHWMaHHS 11 y BUTJISI CUTHAJIIB, 3HAKIB,
3BYKIB, PyXOMHX a00 HEPYXOMHX 300paXKeHb UM IHIIMM YHHOM — LI€:

52. | Crannaptu [HTepHET MO3HAYAOTHCS SIK:

53. | TepmiHai ciyrye:

54. | Mepexuuii Tpadik — 11e:

55. | JInst 06’ eqHAHHS JTOKATBHUX KOMIT FOTEPHUX MEPEX Y TIIO0ATbHY MEPEXKY
BUKOPUCTOBYIOTHCSL:

56. | Aopesiarypa WAN po3mmdpoBy€eThCs SIK:

57. | Abpesiatypa MAN po3imupoByeThes sIK:

58. | Aopesiatypa LAN po3mudpoByeThCs SIK:

59. | SAN —ne:

60. | CepBep —11e:
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61. | Komm’roTep Mepexi, 10 K BUKOPUCTOBYE PECYPCH IHIIIMX KOMIT IOTEPiB, TaK 1 HaJla€ CBOT

pecypcu y KOpUCTYBaHHS iHIIMM KOMIT'FOT€paM — Iie:

62. | 3a3HauTe HEKOPEKTHY CKJIAJOBY KiIacHuQiKarlii:

63. | Tomouoris, y siKiii BC1 KOMIT FOTEPH MEPEXi OB’ s13aH1 OAMH 3 OJTHUM OKPEMHUMH 3B’ I3KaMU
HAa3UBAEThCA:

64. | Cepen HaBe/leHUX TOMOJIOTI HAWOUIBII HANIHHOIO €:

65. | Haiibinp1u po3nmoBCIOKEHOIO 3apa3 B JIOKATbHUX KOMI IOTEPHUX MEPEkKax €:

66.
Jst 300pakeH01 Ha pUCYHKY TOMOJIOT1I MEPEKi 3a3HauTe HAHOUIbII XapaKTepHi MOHSTTS:

67. | 3a3HauTe KOPEKTHUH MOPSIOK 3POCTAHHS HAIHOCTI TOTIOJIOTIH:
HaBenHuit Ha puCyHKY IpUCTpiit — 11€e:
Hasenenuii Ha pucyHKy npucCTpiil — 11e:

70. | DCE — ne npwmiiHATE MIO3HAYEHHS:

71. | DTE — ue npuiiHsiTe MO3HAYCHHS:

72. | KomyToBaHui KaHAT — 1€ KaHA:

73. | CxopouenHs DSU/CSU BUKOPUCTOBY€ETHCS JUIsl TO3HAYCHHSL:

74. | TloHATTSAM MOHOKaHaJ MOKHA OXapaKTepU3yBaTU MEpPEKy, MoOy10BaHy Ha 6a3i (pi3uuHOi:

75. | TunoBe cyyacHe NMO3HAaYEHHs] HEEKPaHOBAHOI HE3aXUIIIEHO1 3BUTOT MapHu:

76. | Mogenb OSI mae:

77. | Ilpu mepemadi MOBIIOMJICHHS BiJl OTHOTO BY3Ji1a 710 iHIIOTO 1o Mojeni OS] 3aroyioBku:

78. | Cenekuis iHpopMmallii IPOBOJUTHCS Ha:

79. | Ha mepesxHOMY piBHI BUKOPHUCTOBYIOTHCS TaKi IPOTOKOJIbHI OJIOKH JaHUX, SIK:

80. | B moxeni OSI Ha miApiBHI MOAUISIETHCS:

81. | MapupyTH3aliisi IpaLkoe Ha:

82. | V crangaprax moxaeni OSI ji1s 3araasHOT0 MO3HAYCHHS OMHHII JTAHUX
BUKOPHUCTOBYETHCS TEPMiH:

83. | IepapxiuHO OpraHi3oBaHH HAOIp MPOTOKOJIIB, JOCTATHIHN JIJIS OpraHi3aiii B3aeMO/Iii By3JIiB
y MEpEexi — I1e:

84. | MapmpyTH3aris — 1e:

85. | TpancnopTHHI pPiBEeHb KEPYE B3aEMOJIEIO:

86. | MAC anpeca €:

87. | MinimanpHa JIOBXKHHA KaJIpy (3 BpaxyBaHHsM npeamOynn) Ethernet craHoBHUTB:
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88. | MAC aapeca 00-00-21-20-DD-F3 €:

89. | MakcumaripHa TeOpeTHYHA KUIBKICTh By3JiB B Mepeski Ethernet cranoBHTE:

90. | Jlna migkmrouenHs kabemto B TexHouorii Ethernet 10Base—T BUKOpUCTOBY€ETHCS:

91. | TpuBaiicte Mix KagpoBoro inTepBainy B Fast Ethernet cranoBuTh:

92. | 3a3naute popmat po3’eMiB, sIKi BHKOPUCTOBYIOThCs B TexHOIOTii 100Base-TX:

93. | Axwmii Tun Gi3MYHOTO KOAYBaHHS BUKOPUCTOBYETHCS B TexHOJOTIi Ethernet 1000Base—T:

94. | SIxwmii niama3oH 4acTOT BUKOpPUCTOBYeThes y cranaapti IEEE 802.11g:

95.

Preamble FF-FF-FF-FF-FF-FF | 00-00-0C-20-DD-F3

Ha pucynky HaBeneHa yacTuHa Kaapy, OTpUMaHa IIJITXOM IPOCIyXOBYyBaHHS Tpadiky 3a
JIOTIOMOTOF0 MEPEKHOT0 aHami3aTopa B Mepexi Ha 6a3i TexHouorii Ethernet 10Base-T. Sk
MO>KHA OXapaKTepU3yBaTH TaKy mepeaavy:

96. | Skoro Oyne moBxkuKa kKaapy 6e3 mpeamOyiu kinacuyHoro Ethernet, sikmio B momi Data
nepenaerhes 20 6aiT kopucHOi iHGopMarrii:

97. | HomxunHa Ha3eu komn ' rorepa B OC Windows 2000 Prof/XP/Seven npu BUKOpUCTaHHI
nporokony TCP/IP:

98. | IP-ampecy By3na Mepexi Windows Mo)KHa BUSHAYHTH KOMAHJIOIO:

99. ""—“" ? - —’“"
e e Jiist 3’ €THAHHS HAaBEIEHUX Ha PUCYHKY
npuctpoiB TexHosorii Ethernet 10BaseT Texnomnorii Ethernet 10BaseT npu BukopucTanHi
3BHYalHUX MOPTIB HEOOX1JTHO BUKOPUCTATHU:

100. | [P-agpecu SKOTO KJIacy € TPYIOBUMH:

101. | 3a3Haute HempaBMWIIbHO 3anucany IP-aagpecy By3na:

102. | Bukopucranns aapec kinacy C 103BoJIsi€ MOOYYBaTH MEPEKY, IKa MAKCHMAIILHO MAE:

103. | Anpeca loopback — 11e agpeca:

104. | Slka 3 3a3Ha4eHUX aJpec BiIHOCUTHCS J10 Kiacy C:

105. | Jlyst 3a3Ha9YCHHSI MACKH ITiIMEPEKi:

106. | Ctex TCP/IP:

107. | IP — me:

108. | Onununero gaux npotokony IP e:

109. | Anpecamu ripu po6oTi mporokony TCP e:

110. | ¥V 3aromoBky IP-nakera:

111. | KiabKIiCTh MOPTIB, SIKI BAKOPUCTOBYIOThCS NpH poboTi creky TCP/IP:

112. | MakcumaibHa AoBxHHA [P-1akeTy CTaHOBUTH:

113, | Caoso\Bir

0 34 78 1516 19 31

1 Version| IHL |Type of Service| Total Length

Identification F]ags| Fragment Offset

Time To Live | Protocol Header Checksum

Source IP- address

Destination IP-address

o o A~ W N

Options & Padding

Ha pucyHky 300pa)eHO 3aroJIoBOK:
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114_ ‘CaoBo\Bit
0 1516 31
1 Source Port Destination Port
2 Message Length Checksum

Ha pucynky 300pakeHo0 3aro10BOK:

1 1 5 .| 'Caoeo\Bir
0 34 8 1516 31
1 Source Port Destination Port
2 Sequence Number
3 Acknowledgment Number
4 HL |Reserved| Flags Window size
S Checksum Importance
6 Options & Padding
Ha pucynky 300pakeHO 3arojoBOK:
116. | Jns 3anecenns cratuaHoi BigmoigHocti [P-aapeci 10.10.9.199 anaparaoi MAC-aapecu
00-1C-B2-D1-14-A1 B ARP-ta6auiro Windows-By3i1a BAKOPHCTOBY€EThCS KOMaH/Ia:
117. | Abpesiarypa DHCP po3mmdpoByeThes sK:
118. | 3a3Haute npaBuiIbHO 3anucany IPv6-anpecy:
119. | Cepen nepepaxoBaHHUX MPOTOKOJIIB 3a3HAYTE MPOTOKOIM MAPIIPYTH3ALIi:
120. | 3a3HayTe npaBUIbHY pO3MHU(POBKY TEPMiHY:
121. | 3a3HauyTe NPOTOKOIM MapUIPyTU3allii, iK1 HaJeKaTh A0 TPYNH JIUCTAHIIITHO-BEKTOPHUX
IIPOTOKOJIIB:
122. | MeTtpuka MapupyTy — Le:
123. | ABTOHOMHA cHcTeMa — 1€ TPYIIa 3 KITbKOX BEITMKUX MEPEXK, 00’ € THAHUX
MapuUIpyTHU3aTOPaMH:
124. | Sxuii piBenb (siki piHi) Mozeni OSI oxomuttoe mporokosn HDLC:
125. | Cepen HaBeIGHOTO MEPENIiKY 3a3HauTe MPOTOKOIM BHYTPIIIHBOT MapIIPyTH3aLlii:
126. | 11lirr03 MO0 3aMOBYYBAHHIO — TI€:
127. | Cepen nepepaxoBaHHUX IMPOTOKOJIIB 3a3HAUTE MAPIIPYTH30BAHUN TIPOTOKOII:
128. | MapmpyTu3anis npaioe Ha piBHi creky TCP/IP:
129. | Adpesiarypa NAT po3mmdpoByeThes SIK:
130. | Sk 3MIHHUTBCS CUJIa BXIIHOTO CTPYMY B €JIEKTPUYHOMY KOJIi, IIPH 3aMHUKaHHI KJro4a?
R1 R2
SAL R5
R3 R4
131. | BubGepiTh 3 HaBeACHUX MpaBWiIbHE (OpMYJIOBaHHS 3akoHy OMa ais TOBHOTO
EIIEKTPUYHOTO KOJIa.
132. | BusHaure, oMy JIOpiBHIOE OMip MiXk By3iaamu A i B, skio

R1=R2=R2=R4=100Owm?

R1 R2

R3 R4
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133.

BkaxiTh, sika BIACTUBICTh Cepell epepaxoBaHMX HAJICKUTH JIO IMOCIIJJOBHOTO 3'€JHAHHS
pesucTtopiB?

134. | Buznaute, oMy JIOpiBHIOBAaTUME €KBiBaJIEHTHUH omip RekB, Ko
R1=R2=R3 =R4 =60 Owm.
R1 R3
| | | |
R2 R4
| I L T
(o]
135. | Ilpoananizyiite, Sk 3MiHATHCA HANPYTH Ha AUISHKAX ab i bc mpu 3aMUKaHHI KITI0Ya, SKIIO
Uac = const
51
a R1 b
= |
R3
C R2
o L
136. | Buznauutu nokasu amnepmerpa PA3, skmo nokasu amnepmerpiB PA1 =1 A, PA2 =0,3.
R1 PA2
137. | BubepiTh BU3HAYCHHS JIHIHHUX €JIEMEHTIB:
138. | Po3paxyiiTe ekBiBaJIeHTHUH omip Koina, skmo R1 =R2 =R3 =R4 =R5 =30 Owm.
E1 E2 E3
ao{
E4
b E5
139. | Ilpoananizyiite, mpu sSKoMy NOJOXeHHI KimtouiB S1 1 S2 exBiBaeHTHMH omip Oyne
MiHIMQJIBHUM?
51
__r,f"
R R
— . | —
L ‘ L
52
R R
— —
I l I
o
140. | Ilpoananizyiite, sIK 3MIHUTbCA 3arajibHa CHJia CTPYMY B KOJIi, SIKIIO IO JIBOX IOCIHiIOBHO

3'€IHAHUX PE3UCTOPIB MapajieIbHO MiT'€AHATH TPETiH pe3ucTop (Hampyra Ha 3aTHCKadax

JIAHITIOTA 3AJIMIIAETHCS HE3MIHHOIO)?
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141. | BubepiTh i3 HaBeJCHUX NMPaBHIbHI (OpMYITIOBaHHs nepiioro 3akony Kipxroda:

142. | BubepiTh BU3HAYCHHSI IOCTIHHOTO CTPYMY:

143. | BubepiTh BU3HAYCHHS HETIHIHHUX CJIEMEHTIB:

144. | TlpoanamnizyiTe, K 3MIHUTBCS 3arajibHa CHJIa CTPYMY B JIAHIIO31 3 TPhbOMa MapanelbHO
3'€IHAHUMH PE3UCTOPaMHU, SKIO OJIMH 3 PE3UCTOPIB BIAKIIOUUTHU (HAMpyra Ha 3aTHcKayax
JIAHLIIOTA MPH LIbOMY 3JIMIIAE€THCS] HE3MIHHUM)?

145. | TlpoanamnizyiiTe, SK 3MIHUTBCS 3arajibHa CWJIa CTPyMy B JIAHI[IO31, SIKIIO JO JBOX
MOCITIIOBHO 3'€IHAHMX PE3MCTOPIB MapajeinbHO MiA'€IHATH TPETId pe3ucTop (Hampyra Ha
3aTHCKavyax JIAHIIOTa 3JIMIIAETHCS HE3MIHHOK)?

146. | BkaxiTh, SIKi BIIACTUBOCTI CEpell MepepaxoBaHUX HAJICKATh JIO MapajieIbHOTO 3'€THAHHS
PE3UCTOPIB:

147. | BubepiTh 3 NpUBEACHUX PIBHSAHb MPABWIBHO CKJIAJACHE PIBHAHHS 3a MEPIIMM 3aKOHOM
Kipxroda ans By3na 2:

148. | BubepiTth popmyity, 1110 Bi1oOpakae 3aKOH eJIEKTPOMArHiTHOI IHAYKIIT JJIs IPOBIIHUKA!

149. | BkaxiTh, SIKa 4aCTOTa BBAKAETHCS TPOMHICIIOBOIO B JICPIKABI:

150. | 3a sxo10 3 hopMyII0r0 MOJKHA PO3PaXyBaTH YaCTOTY 3MIHHOTO CTPyMy?

151. | BubGepith popmyity, 3a IKOKO MOKHA PO3PAXyBAaTH KYTOBY YaCTOTY:

152. | 3akon Oma Jutst TIISTHKY KOJIa, 300paXeHOi Ha CXeMi, Ma€ BUTJISI;

R E
a
O
—/ S
Uab
153. | KyroBa yacTrHa 3MiHHOTO CTpyMy JopiBHIOE 628 paj./cex. Yomy nopiBHoe nepiox T?
154. | dpyrwuii 3akon Kipxroda as KoHTypa KoJia (IUB. CXeMY) 3alUCYEThCS Y BUTIISIIL:
Rz
£ I2 I3
1 R
Al 3
R1
+f-\ l4
= R4
155. | Hanpyra Ha auistHII KoJia, 300paskeHil Ha CXeMil, 3alIUCY€EThCs Y BUIJISIL:
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Qe

b

156. | BusHaunTy 3CyB 32 OYaTKOBOIO ()a30i0 (@ CHHYCOIAHOI Hampyrd Ta CTPyMy,
3anucaHux y Buriai: u = 150sin(wt-160°) B, 1 = 0,5sin(wt-100°) A.

157. | Bupasite nanpyry U gyepe3 mapamerpu kona E1, R, Re.

R1 I: R |U
G

158. | Mixx niHiiiHUMH Ta (a30BUMM HampyramMu y CHMETpUYHOMY Tpu]azHOMY KOJi NpHU
3’€JHaHHI TPUKYTHUKOM ICHY€ CITIBBIIHOIICHHS:

159. | o noxaxxe BoabTMETp V B 300pa’keHOMY KOJi, SKIO yCl 1HII BOJIBTMETPHU MOKa3yIOTh 110
100 B?

160. | 3navenns H BuzHauae:

161. | 3nayenHs B Bu3Hauae:

162. | 3a 1OMOMOTO0I0 JTOCIIKEHHSI POOOTH TpaHChopMaTopa B PEKUMI XOJIOCTOTO X0y MOXKHA
BU3HAYMTH:

163. | 3a mormomoror IocipKeHHs poOoTH TpaHchopMaTopa B PeKHMI KOPOTKOTO 3aMUKaHHS
MO’KHA BU3HAYUTH:

164. | ABToTpanchopmMaTop XapakTepU3y€eThCs TUM, IIIO:

165. | YV cxemi 3aminieHHs TpaHchopmaropa:

166. | Skuro nepBUHHY 0OMOTKY OAHO(pA3HOTO JBOOOMOTOUYHOTO TpaHC(hOpMaTOpa MiAKIIOUYUTH
710 TIOCTIIHOT HAIIPYTH, @ BTOPUHHY — JI0 HABAHTA)XCHHSI, TO:

167. | OnHoda3zuuii 6araTo00MOTOYHMH TpaHC(HOPMATOP BUKOPUCTOBYETHCS:

168. | ObepToBe Mar"iTHe NoJe B Tpu(ha3HOMY aCHHXPOHHOMY JIBUTYHI CTBOPIOETHCSI:

169. | 3a3Buuaiil, aCHHXpPOHHA MalllMHA BUKOPUCTOBYETHCS TOJIOBHUM YHHOM SIK:

170. | AcMHXpOHHMH JABUT'YH Ma€ KOB3aHHSI, III0 3HAXOUTHCS B MEXKaX:

171. | Tlyck acCHHXpOHHOI'O JABUTYHA XapaKTePU3YETHCS TUM, IIIO:

172. | AcuHXpOHHUHU JABUTYH 3 (a3HUM POTOPOM MaE€:

173. | MexaHiuHa XapaKTepHUCTHUKa

ACHMHXPOHHOTO JIBUT'YHA — I1€ 3aJICKHICTh:
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174. 333Banﬁ, CHHXPOHHA MalllMHa BUKOPUCTOBYETHCA T'OJJOBHUM YHHOM SK:

175. | Ilyck CHHXpOHHOTO IBUT'YHA 31HCHIOEThCS 33 JOIOMOTOIO:

176. 60 ¢
®opmyna N = BUPAXKae:

177. | Ilix yac 301IbIIICHHS] HABAHTAXEHHS HA POTOP CHHXPOHHOTO JIBUTYHA!

178. | CtpyM y npoBiiHUKAX KOS ABUTYHA NOCTIITHOTO CTPyMY:

179. | IckpiHHA B MIITKaX KOJEKTOpa Ma€ MicCIle:

180. | HarmpsiMok 0oOepTaHHsI sIKOPsI IBUTYHA MTOCTIHHOTO CTPYMY BU3HAYAETHCS:

181. | ®opmyna M =C,, @I, supaxae:

182. | Peakiiisi sKOpsi MATMHY ITOCTIHHOTO CTPyMY — II€:

183. U=1r
dopmyra N = —— " pupaxae:

E

184. | ®opmyna M =C,, @l , cosy , supaxae:

185. U-1Ir
dopmyna N = 27 BUPAKAE:

Ce(Py £Pc)

186. | TpanchopmaTopHull peKUM pOOOTH CEIbCHHA BUKOPUCTOBYETHCS JIJIS:

187. | KpokoBwii IBUTYH — II€ :

188. | OcHOBOIO KJ1acy TOYHOCTI 3ac00y
BHUMIPIOBAJIbHOI TEXHIKH €:

189. | Sk HazuBaeThCsA MOXMOKA, 10 XapaKTEPU3Y€E BIIXUICHHS PE3yIbTaTy BUMIPIOBAHHS Bij
ICTUHHOT'O 3Ha4€HHs1 BUMIPIOBAJIbHOI BEJIMYMHU:

190. | Sk Ha3WBaIOTHCA [Iii, IO TPOBOIATHCS 13 3aCO00M BUMIPIOBAIBHOT TEXHIKH, 3 METOIO
BCTaHOBJICHHS 1 MITBEP/PKEHHS MOro MPUIAaTHOCTI /10 3aCTOCYBAaHHS:

191. | Slka moxmOka Moxke OyTH OOUHMCIIeHA SIK PI3HUIIS MK pe3yJIbTaTOM BUMIpIOBaHHS X Ta
ICTUHHUM 3Hau€HHSIM BUMIipIOBaJIbHOI BeTMUMHU X0 3a hopMyioro A = X—Xo ?

192. | SIxa moxuOKa OOUHCITIOETRLCS K BiTHOIICHHS a0COFOTHOI TOXHUOKH 3ac00y
BUMIPIOBAJIbHOI TEXHIKMA A O HOPMOBAHOTO 3HAYECHHS XN IIKAJIM TPHIIAIY 32 (OPMYIIO0
y= XA 100%?

N

193. | SIxa moxuOka 0OUHMCITIOETLCS K BiIHOIIEHHS a0COIIOTHOI MOXKMOKK BUMIPIOBAaHHS A 110

ICTUHHOT'O 3Ha4€HHS @ BUMIPIOBAJIbHOI BETMYUHH 32 (OPMYJIOK O, = A -100% ?
a

194. | Slka moxmOKa 3aJeKUTh BiJl KOHCTPYKIIii Ta TEXHOJIOT1] BUTOTOBJICHHS 3aC00iB
BUMIPIOBAJIbHOI TEXHIKH, 1110 3aCTOCOBYIOTHCS?

195. | SIlka moxmOka 00yMOBIIOETHCSI OpraHaMH BIAUYTTs criocTepiraya?

196. | Ska moxuOKa 3aJeKUTh BiJl HEJOCKOHAJIOCTI METO1y BUMIPIOBAaHHS?

197. | 3HavyeHHs BENIMYMHY, 3HAWICHE EKCIIEPUMEHTAIBHUM IIJISIXOM Ta HACTUIBKH HAOIKEHE
710 ICTUHHOT'O 3Ha4Y€HHSI, 1110 HOT0 MOYKHA BUKOPHUCTATH 3aMiCTh ICTUHHOTO JIIs1 KOHKPETHOT
metu?

198. | 3HayeHHs BEJIMYMHU 3HAMIEHE 3a JOIOMOT'0I0 BUMIPIOBAaHHS?

199. | 3HayeHHs BEJIMYMHY, SIKE 1JIeaJIbHO B110OpaXkae BIACTUBOCTI 00’ ekTa?

200. | BenmnuuHa, 1110 XapakTepu3ye BIIXHICHHS pe3yJIbTaTy BUMIPIOBAHHS BiJl ICTHHHOTO

3HAa4YCHHs] BUMIPIOBAHOT BEJTMUNHU?
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201. | biM3bKICTh pe3yJIbTaTy BUMIPIOBAHHS JIO ICTHHHOT'O 3HAYCHHS BUMIPIOBAHO1 (hi3MYHO1

BCIIMYMHU:

202. | Pi3Hu1s MK pe3yIpTaTOM BUMIpIOBaHHS X Ta ICTHHHUM 3HAYE€HHSIM Xo BUMiPIOBAJILHOI
BennuuHu A = X—Xo!

203. | Bignomenus a6comoTHOi moxuOku 3BT A 10 HOpMoBaHOTO 3HaYEHHST XN IITKAJIU IPHIIATY
y = A -100%:

X N

204. | BigHomieHHs aOCOIOTHOT MOXUOKU A 110 MIMCHOTO 3HAYeHHS (h13UYHOI BETUIHUHU Xo

o= A -100% me:
X 0

205. | ['oJ10BHOIO XapaKTEPUCTUKOIO IKOCTI BUMIPIOBAaHHS BBAKAKOTh:

206. | PobGounii niana3oH:

207. | I[loBHuii miama3oH — LE:

208. | OCHOBHUMH METPOJIOTIYHIMH ITapaMeTpaMu 3aco0iB BUMIPIOBAIIbHOI TEXHIKH €:

209. | OCHOBHUMH METPOJIOTIYHIMH XapaKTEPHUCTHKAMH 3aC00iB BUMIPIOBAILHOT TEXHIKU €:

210. | MetpomnoriyHuii mapameTp, 110 XapakTepusye 3aatHicTb 3BT pearyBatu Ha 3MiHYy
BXIJJHOT'O CUTHAJTY:

211. | MinimanpHa 3MiHa 3HAYCHHS BUMIPIOBAIBHOI BEJIMUMHU, KA CIIPOMOYKHA BUKIIUKATH
MiHIMaJIbHY 3MiHY ITOKa3iB HA3UBAETHCS:

212. | Pi3HULA MIX MOKa3aMH MPpUIaay Ha (hiKCOBaHIM TOYI MKW MPH IJIABHOMY MiAXO/1 J0
Hel BiJl MOYaTKOBOI Ta KIHIIEBOI TO3HAYKHY IITKAJIH:

b = (Xmin—Xmax) Ha3UBAETHCA:

213. | BUHUKHEHHS BUIIAKOBOI MOXUOKHA 00YMOBITIOETHCSI:

214. | BUHUKHEHHS CUCTEeMaTHYHOI MOXUOKH 00YMOBIIOETHCS:

215. | CraTnuHa XapaKTEPUCTHKA!

216. | HoBipuuii iHTEpBa:

217. | I'py6a moxuOKka BUMIPIOBAaHHS — II€:

218. | SIx Ha3UBa€THCS MOXMOKA, 10 BUKJIUKAETHCS (PaKTOpamH, sIKi JIFOTh OJHAKOBUM YHHOM
npu 6araTopa3oBOMy MOBTOPEHHI OJIHUX 1 THX YK€ BUMIpIB ?

219. | SIx Ha3UBAIOTHCS TOXUOKH, 10 BUKIIMKAIOTHCS PSIIOM MIPHYHUH, His SKHX HEOJHAKOBA B
KO>KHOMY JIOCIiI1 1 HEe MO>ke OyTH BpaxoBaHa, IPU [IbOMY BOHU MarOTh Pi3Hi 3HAUEHHS
HaBITh /I BUMIPIOBaHb, BAUKOHAHUX OJHAKOBUM YHHOM?

220. | BunaakoBa moxu0ka — 1e:

221. | HagmipHa moxuOKa — 1e:

222. | O6sacTh 3Ha4YEeHb MIKAJIU MPUIAY, OOMeXeHa i MOYaTKOBUM 1 KiHIIEBUM 3HAUEHHIMH II€:

223. | O6nacTb 3HaYeHb BUMIPIOBAHOT BETMUNHU, JUI IKOT HOPMOBaHI MEXIi MOXUOKH MpHiIaLy
1e:

224. | Metponoriuna xapakrepuctuka 3BT, mo BcranoBioe 3anexHicts Y = f(X)
1H(OpPMaTUBHOTO MapaMeTpa BUXIAHOTO CUTHAJY y BUMIPIOBAJIBLHOTO NEPETBOPIOBaYa Bijl
iH(pOpPMATHBHOTO MTapaMeTpa BXiJTHOIO CUTHATTY X.

225. | CucremarnyHa moxuoka — e

226. | Slk Ha3uBa€eThCA MOXUOKA, 110 ICTOTHO MEPEBHIIYE OUiIKYBaHY 3a JAHUX YMOB?

227. | MetponoriuHa XxapakTepHCTHKa TPUIIay, o BiqoOpaxkae HOro 34aTHICTh pearyBaTy Ha
3MiHY BUMIPIOBaHOI BEJIMYMHH:

228. | OCHOBHA METPOJIOT1YHA XapaKTePUCTHKA MPUJIay, III0 BU3HAYAE TOMYyCTUMI 3HAUYCHHS
MOXMOOK, SIKi BINIMBAIOTh HA TOUYHICTh BUMIPIOBAHHS:

229. | Kommiekc fiid, 1110 MpoBOISATHCS MiJT 4acC PETYJIIOBAHHS Ta MEPIOAUYHOTO MiITBEPHPKEHHS
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IpaJylOBATBHUX XapaKTEPUCTHK KOHTPOJIbHO-BUMIPIOBAIILHOTO MPUJIALY VIS TOTO, 00
BCTAHOBUTH 3JICXKHICTh MiJK TOKa3aHHSMH NPUJIAY Ta KIHIICBUM PE3yJIbTaTOM?

230. | I'panyroBaHHs — 11€:

231. | SIx Ha3UBA€ETHCS PE3yIBTAT BUMIPIOBAHHS (i3WUHOT BETMUYMHU, OTPUMAHUHN IUISIXOM
0aratopa3oBHUX BUMIPIOBaHb?

232. | SIxa moxubOka 0OyMOBIIOETHCSL OPraHaMH BITUYTTA criocTepiraya?

233. | Ilepesenits 1 km/ron y m/c.

234. | IlepeBenith 1 M/c y KM/TOI.

235. | IlepeBenith 1 00/xB. y pan/c.

236. | IlepeBenith 1 pan/c y 006/xB.

237. | Yomy nopiBHIOE 1 MKM (MikpomeTp)?

238. | Yomy nopiBHioe 1 HM (HaHOMETD)?

239. | Yomy nopiBaroe 1 HD (HaHodapan)?

240. | Yomy nopisHioe 1 n® (mikodapam)?

241. | Yomy nopiBarioe 1 kH (KiJOHBIOTOH)?

242. | Yomy nmopiBHtoe 1 TH (TepanproToH)?

243. | Yomy nopiBaroe 1 MI'ny (merarepir)?

244. | V axux omuaunsgx Cl BumiproeTbest TUCK?

245. | YV axux oguauIgx Cl BUMIpIOETHCS IHAYKTHUBHICTH?

246. | Y axux ogquHungax Cl BUMIpIOETHCS TOTIK MarHiTHOT 1HIYKITi?

247. | Yomy B oguauiix Cl nopiBHioe 1 muiis?

248. | IlepBuHHUi a0 crieniadbHUN €TaJIOH, 3aTBEPAXKEHUH 0(iLIiHO AK JepKaBHUMA,
BU3HAETHCA CIEIIaTbHO YITOBHOBAYKEHUM IIEHTPATHHUM OPTaHOM BUKOHABYOI BIIA/IN Y
cdepi MeTpoJIorii IK OCHOBA IS BCTAHOBJICHHS 3HAUEHB YCiX €TAlIOHIB AaHOT OJUHUII
BHMIPIOBAHHSI, 1110 € Y JICPXKaBi — I1e

249. | lns BUMIpPIOBAaHHS SIKOT 3 BEJIMYMH BUKOPUCTOBYIOTh MIKPOCEIbCHH?

250. | TepMope3uCcTOp BUKOPUCTOBYIOTH JIJIsl BUMIPIOBAHHSL:

251. | CkiIIbKM BIJOMO OCHOBHHUX Pi3HOBU/IB PEKHUMIB POOOTH €1EKTPUYHOI MAIIMHU?

252. | EnexkTpoBakyyMHI IpUJIaJM 3 MEXaHIYHO KEPOBAaHUMHU €JIEKTPOAAMHU:

253. | SIBuie CHMIIBHOTO 3pOCTaHHS aMIUTITyH BHMYIIEHOTO KOJIMBAaHHS y pa3i, KOJH YacToTa
30BHIIIHBO1 CHJIM 30iraeThCsl 3 BIACHOIO YaCTOTOI KOJIMBAHb, HA3UBAETHCS:

254. | Ipunan asi BUMipIOBaHHS TeMuepaTypu?

255. | BUHUKHEHHS eNeKTPUYHMX 3apsi/iiB HAa TPaHAX AEAKMX KPUCTAIIB MpH IXHIN nedopmarii
(Hampy’KeHH1) HA3UBAETHCS SIBUIIIEM:

256. | Sxwuii 3 mapaMeTpiB He Ma€ BiIHOIIEHHSI 10 TpaHcopmaropa?

257. | Y oMy mossra€ MPHUHITUI [Tii EMHICHOTO TIEpeTBOpIOBaya’?

258. | Ckinbku  BIIOMO ~ OCHOBHHUX  PI3HOBHUJIB  CXeM  CHMETpyBaHHi  00epTOBOTO
TpaHcopmaTopa?

259. | Jlns BUMIpIOBaHHS SIKUX BEIMYMH 3aCTOCOBYIOTHCS IIEPETBOPIOBAY1 KOHTAKTHOTO OTIOPY?

260. | Jlns BMUKaHHS TEPMOPE3UCTOPIB HE BUKOPUCTOBYIOTD:

261. | SIkwif omip MOTEHIIOMETPHUYHHX MIEPETBOPIOBAYIB ITiIBUIIEHOI TOYHOCTI?

262. | Y yoMy mosisira€ NpUHIMI i1 11’ €30€JIeKTPUUYHOTO NepeTBOproBaya?

263. | CKiJIIBKH BiTOMO OCHOBHHUX Pi3HOBHJIIB PEKHUMIB POOOTH CENbCUHY?

264. | Y Mar"iTHUX MiJICUIIIOBa4aX He BUKOPUCTOBYIOTh:

265. | CKUIBKH BiJOMO OCHOBHHUX THIIIB CHHXPOHHHUX MiKpOMaIlIuH?

266. | Y 3ayIe’)KHOCTI BiJl TEMIIEPATYPH, SKA 3 BEJTMYHH 3MIHIOETHCSI B TEPMOPE3UCTOP1?

267. | SIxa 3 BUMOT HE CTaBUTbHCS 10 TEPMOPE3UCTOPiB?

268. | /s BuMiproBaHHS SKMX BEJIMYUH 3aCTOCOBYIOTHCS 1HIYKTUBHI IEPETBOPIOBAY1?
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269. | [Ipunaau sIKO1 CUCTEMH 3aCTOCOBYIOTH JUIsl BUMIPIOBaHHS €HEPTIi B €JICKTPUYHUX KOJIaX

3MIHHOTO CTpyMy?

270. | [Ipunaau K01 CHCTEMH 3aCTOCOBYIOTH JJISI BUMIPIOBAHHS €HEPTii B €JICKTPUYHHUX KOJax
MOCTIHHOTO CTpyMy?

271. | B oMy noJisirae MpUHIKI i1 TEH30METPUYHOTO TIEPETBOprOBaya?

272. | CKiJIbKH € OCHOBHUX PEKHUMIB poO0TH 00epToBOrO Tpanchopmaropa?

273. | lns miiBUIICHHS YyTJIMBOCTI iHAYKTUBHOTO IATYMKA HEOOXiTHO BUKOPUCTOBYBATH:

274. | Inepuiiini BIacTUBOCTI (HOTOPE3UCTOPA BUZHAYAKOTHCS:

275. | SIxa KUIbKICTh OCHOBHHUX Pi3HOBH/IIB TEH30METPUYHUX MIEPETBOPIOBAYIB?

276. | CKUIbKH € OCHOBHHUX THIIIB CXEM TpaHC(POPMATOPHHUX MTEPETBOPIOBAYIB?

277. | Ilpu3HayeHHS TEPMOPE3UCTHBHUX JATUUKIB:

278. | Ins BuMiproBaHHs SKUX BEJIMYUH 3aCTOCOBYIOTHCS MEXaHOTPOHHI MTEPETBOPIOBaYi?

279. | Big "oro 3aexuTh BUXiJHA BEIMYHMHA EMHICHOTO IepeTBOproBayda?

280. | II1o BUKOPHCTOBYEThCS B KOHTAKTHUX MEPETBOPIOBAYAX VIS iICKPOTACiHHSA?

281. | JlunamivHi BIACTHBOCTI JaTYMKa HE 3aJIe)KATh BIJI:

282. | Jlns BUMIpIOBaHHS SIKUX BEJIMYMH 3aCTOCOBYIOThCS TEH30METPHUYHI IIEPETBOPIOBAYi?

283. | Axwuii onip GoJIBroBUX TEH30IEPETBOPIOBAYIB?

284. | Jlns BUMIpIOBaHHS SIKUX BEJIMYMH 3aCTOCOBYIOTHCS €MHICHI IEPETBOPIOBAYi?

285. | CKUJIBKM € OCHOBHUX THIIIB TePMETH30BAaHUX KOHTAKTIB?

286. | flka moxmOka BUMIPIOBaHb 3AJIEKUTh BiJl KOHCTPYKIIi Ta TEXHOJ]OTII BUTOTOBJICHHS
3ac00iB BUMIPIOBAJIbHOI TEXHIKU?

287. | SIxe BiIHOLIEHHS po3Mipy 0a3u 0 MIMPUHHU TEH30MEepeTBOpIoBaya?

288. | Y sKOro THIy TEH30MEpEeTBOpIOBaYa HAMOILIBIIMN BiTHOCHUH KOe(]ilmieHT BiTHOCHOI
TEH304YYyTIUBOCTI?

289. | MinimanpHa 3MiHA 3HAYEHHS BHMIPIOBAIGHOI BEIMYMHU JaTYMKa, SKa CIPOMOXKHA
BUKJIMKATH MiHIMaJIbHY 3MiHY HOTO MOKa3iB — 1€

290. | CkinbKH € OCHOBHUX PI3HOBHU/IB 11" €30€(DeKTy, Ha SIKUX TOOYJOBAHO JIit0
I’ €3011epeTBOPIOBaUIB?

291. | CkinbKH BiJOMO OCHOBHHUX Pi3HOBHIIB I’ €30€(EKTY, 3AICKHHUX BiJ Jii CHIIM, HAIPSMIICHOT
B3JIOBX €JIEKTPUYHOI OCi 1 — B3JIOBK MEXaHI4HOi OcCi I1’€30MepeTBoproBaya?

292. | Slka TOUHICTh NOTEHI[IOMETPUYHHX MEPETBOPIOBAYIB ITiIBUILIEHOI TOYHOCTI?

293. | CkiJIbKH BiJIOMO TOJIOBHHX OCEH KPUCTATy KBapIa I’ €30TepEeTBOprOBaya’?

294. | SIxoro 3 mepepaxoBaHUX TEH30METPUYHHUX [IEPETBOPIOBAYIB HE iCHY€E?

295. | SIkuM YMHOM PO3MIIIYIOTh TEH30METPUYHI IEPETBOPIOBaYi Ha 00’ €KTi?

296. | Y oMy mossrae NpUHIMM Ji1 iHYKTUBHOTO NepeTBOproBaya?

297. | Mo sixoi rpynu epeTBOPIOBAYiB HAJIEKATh MMOTCHIIIOMETPUYHI MEPETBOPIOBAYi?

298. | B 3anexHOCTI Biji TeMIEpaTypH, sIKa 3 BEIMUYMH 3MIHIOETbCS B TEPMOPE3UCTOPi?

299. | SIki TepMoniepeTBOPIOBAYl MalOTh HABHUIILY YyTIUBICTH?

300. | SIxa cxema BBIMKHEHHS] BHKOPHCTOBYETHCS ISl TEH30IIEPETBOPIOBAYIB?

301. | ¥V yomy mossrae NpUHIMI Jii MOTEHLIOMETPUYHOIO IIepeTBOproBaya’?

302. | di3uvHa BeTUYHHA, 1110 XapaKTePU3Ye 3MaTHICTh MPOBIIHUKA HArPOMAaKyBaTH CHEPTIO
MAarHiTHOTO MOJIsl, KOJIM B HhOMY MPOTIKAE €IEKTPUUHUHI cTpyM?

303. | [Ilo BUMIipIOIOTh aKceIepoMeTpu?

304. | IIponiec 3aificHEHHS CYKYNHOCTI BIUIMBIB, CIPSMOBAaHUX Ha MIATPUMKY KEPOBAHOTO
rapaMmeTrpa BIANOBITHO JI0 3a/1aHOTO aJITOPUTMY
(GYHKIIOHYBaHHS— IIE:

305. | llo mpu3HaueHe ISl TMOBIAOMIIEHHS OOCIIyTOBYIOYOIO MEPCOHATY NP0 TPaHUYHI YU

aBapiiiHi 3HAYCHHS SIKUX-HEOYIb (hI3UYHMX MapaMeTpiB, MPO MICIE 1 XapaKTep MOpYIICHb




M.IHICTEPCTBO OCBITU I HAYKHU YKPATHU T1-04.00-04.04-
JKuroMupchKa JEP)KABHUM YHIBEPCUTET «’ KUTOMUPCBKA IMOJITEXHIKA» G7.00.1/M/n--
noJiTexHika Cucrema ynpasiainas sikicrio JCTY ISO 9001:2015 Ta JICTY ISO 21001:2019 01-2025
Bunycx 1 | 3minu 0 | Exzemnnsap Ne 1 Apx 121 /57

TEXHOJIOTIYHOrO mpolecy?

306. | [Ilo mo3Boiisie 37iMICHIOBATH KOHTPOJb 1 MOJUI MPOAYKLIi MO po3Mipy, Basi, TBEPAOCTI,
B'SI3KOCTI ¥ 1HIIUM MOKa3HUKaM?

307. | Lo siBisie co0OI0 CYKYMHICTh TEXHIYHUX 3ac00iB, 110 NP BUHUKHEHHI HEHOPMAJIbHHX 1
aBapiiHUX pEXUMIB a00 TMPUIHUHAIOTH KOHTPOJIHOBAHWUK BUPOOHWYUK mporec, abo
aBTOMATHYHO YCYBAIOTh HEHOPMAJIbHI peXKUMU?

308. | CraTn4Ha YyTJIMBICTh JAaTYUKA BU3HAYAETHCS:

309. | JlunamivHi BIACTUBOCTI JaTYMKA HE 3aJIC)KATh BiJI

310. | Y Mar”iTHUX MiJCHIIOBA4aX HE BUKOPUCTOBYIOTh:

311. | IIlo Take yacTKOBa aBTOMATH3aIlis?

312. | Tenemexanika — 11e:

313. | IlepexinHa XxapakTepUCTHKA, 300paskeHa Ha PUCYHKY, BiIOBIIAE:

¥ 'Y
1 g BP°E »
7] P — t

314. | IlepexinHa XxapaKkTepHCTHKa, 300pa’keHa Ha PUCYHKY, BiIIOBIIAE:

&
-
Kp*E
| Yo
¥ »
b t
315. | IlepexiHa XapakTepUCTHKA, 300paXkeHa Ha PUCYHKY, BiJIOBIa€e
¥ 'Y
-
 Kp*E*Va
e 5 TKp'E
ol Talva t
316. | IlepeximHa XapaKTepUCTHKA, 300paKeHa HA PUCYHKY, BIJTIOBiIa€e
¥ 1
e *Kp*E
- 3 r .
™ «——» TalVa t

317. | 1o Take qumep?

318. | Eneprocunoa maiinHa, 10 IepeTBOPIOE IKU-HeOy1b BU €HEprii B MeXaHidHy poOoTy —
1e:

319. | INoniOHMiA pUCTpiit BCTyHa€e B MPOTUPIUYS 3 IBOMA 3aKOHAMH TEPMOJIMHAMIKH. [neanbHuit
JBUTYH, 33yMaHuil Tak, 110, OyB 3amyLIEHUM OJUH pa3, OyJe MpaiioBaTd MOCTIHHO 1 HE
BHMaraTuMe J0JaTKOBOTO HAJAXOJKECHHS CHeprii — 1e:

320.

Pipnsuns Y(t) = kpX('[) BH3HAYaeE:
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321. 1
Pipnsuns Y(t) = —j X(t)dt BusHauae:
Ty
322. 1 T
Pipnsuns Y(t) =K i X(t) + —J X(t)dt Busnauae:
Ty
323. | dx(t)
Piusnns Y =K X(t) +T, BU3HAYAE:
324, . 1% dX(t)
Pipusuns Y =K b X(t) + T_ I X(t )dt + Ty BU3HAYAE:
0
325. | briok, AKUil MepeTBOPIOE BXIAHMN KEPYHOUHM CHUTHANl BiJl PEryJIIOBAILHOTO MPHUCTPOIO B
CUTHAJI, 110 Yepe3 BIAMOBIIHUIN 3B'I30K 3/IHCHIOE BIUTMB Ha PETYyJIOBAILHUN OpraH, abo
0e3mocepeIHbO Ha 00'€KT PeryJIlOBaHHS, HA3UBAEThCS:
326. | biok BHKOHAaBYOTO NPHUCTPOIO, 33 JOMOMOTOK SIKOTO 3AIMCHIOETBCS PETYIIOBATBHUN
BIUIMB Ha 00'€KT peryJtoBaHHs, HA3UBAEThCS:
327. | /15 90ro BUKOPHUCTOBYETHCS (DOTOPE3UCTOP Y TEILIOTCHEPATOPi?
328. | YuM BUMIPIOETHCSI EKOHOMIYHA €)eKTHBHICTh aBTOMATH3AIIii?
329. | /15 90oro BUKOPUCTOBYIOTh CTPYKTYPHI CXeMH?
330. | Sk moka3yroTh 00’ €KT aBTOMATH3aIlil HA CTPYKTYPHIN cxemi?
331. | CTpyKTYpHOIO CXEMOIO Ha3UBAEThCS:
332. | s 9oro npu3HaueHi IIUTH i MyJIBTH CHCTEMH aBTOMATH3AILii?
333. | ®yHKIIIOHATBHO-TEXHOJIOTIYHOK) CXEMOK) Ha3UBAIOTh:
334. | MapkyBaHHsI CWJIOBUX KiJl HA IPUHIMIIOBUX CXeMaX 3/1IHCHIOEThCS:
335. | JlitepHe TO3HAYEHHS AaBTOMATHUYHOTO BHMHKAaya B CHJIOBHX KOJaX IPUHIMIIOBOI
€JIEKTPUYHOI CXEMHU:
336. | JlitepHe mMo3HAYEHHS ABTOMAaTHYHOTO BHMHKAa4a B KOJIAX KEPyBaHHS TPUHIIMIIOBOI
€JIEKTPUYHOI CXEMHU:
337. | IIpuHIIMTIOBOKO CXEMOK) Ha3UBAIOTh:
338. | JlirepHe mo3HaueHHs 3ar00KHMKA B KOJIaX MMPUHLUMIIOBOI €JIEKTPUYHOT CXEMH:
339. | JlirepHe mo3HAYSHHS MarHiTHOTO ITyCKaya B KOJIaX MPUHIIMIIOBOT €JIEKTPUIHOT CXEMH:
340. | [punan st BUMiIpIOBaHHS aTMOC(EPHOTO THCKY?
341. | ®i3uyne Ti0 ab0 MPUCTPIii, 110 3a0e3Mmeuye CTaliCTh TEMIEPATYPU Y CUCTEMI — II€:
342. | UyTnuBuil eJIeMEHT
TEPMOENIEKTPUYHOIO TEpeTBOpIoBaya y BHUIVIAAI JABOX 130JbOBAHMX IPOBIIHUKIB 3
PI3HOPIIHUX MaTepialiB, 3'€IHAHUX HA OJAHOMY KiHIIl, MPUHIUN J1i SIKOTO I'PYHTY€EThCS Ha
BUKOPUCTaHHI TEPMOETICKTPUUYHOTO e(heKTY JUIsl BUMIPIOBaHHS TEMIIEPaTypu — Ie:
343. | 3anexxHo Bij 00CsTy 3aBlIaHb, K Ha Hel MOKJIAICHI, aBTOMATH3aIlisA KIaCH(DIKY€EThCS:
344. | O6’exTOM ympaBIliHHS aBTOMATU3ALi €:
345. | 3anexxHo BiA (YHKIIIHA, OI0 BUKOHYIOTH CIIEiallbHI aBTOMATHYHI TMPUCTPOI, PO3PI3HSIIOTH
HACTYIHI OCHOBHI BHJIM aBTOMaTH3allii:
346. | CxeMOI0 IiIKJIIOYEHHS Ha3UBAIOTh!
347. | JIns 9oro nmpu3HaYeHa aBTOMATHYHA CUTHAJTI3aIlisT?
348. | lns 4oro BUKOPUCTOBYIOTh aBTOMATUYHUNA BUMIp?
349. | Jlns 9oro nmpu3Ha4Y€HEe aBTOMAaTUYHE COPTYBaHHS?
350. | [ns yoro nmpu3HaueHU aBTOMaTHYHUH 30ip iHdopMmartii?
351. | MexaHnizarlisi 1 aBTOMaTH3aIlisl TEXHOJOTIYHUX MPOIIECIB B 3aXHIIIEHOMY IPYHTI Pi3KO
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CKOPOYYE:
352. | OcHOBHI apaMeTpH MIKPOKJIIMATy B CXOBHILAX:

353. | AKTHBHA BEHTW LA JO3BOJISIE B CXOBUIIAX:

354. | ABromaTtnune noBTopHe BMUKaHHs (AIIB) 3abe3meuye:

355. | ABromMaTHuHe BMHKaHHS pe3epBHOro oOnagHanus (ABP) 3abe3neuye:

356. | ABTOMaTH4YHE YaCTOTHE PO3BAHTAXKCHHSI JKepena enekTponocradyanus (AYP)
nepeadayae:

357. | TenorenepaTopy 3aCTOCOBYIOTh JUJISI:

358. | JIxxepenom eHeprii Juist TeIJIOreHepaTopa €:

359. | ¥V remnorenepaTtopi TpaHCHOPMATOP CIYKHUTH IS

360. | ABTOMaTHUHE KEPYBaHHS EJIEKTPOBOIOHATPIBAYaMH 3]IIHCHIOETHCS 3!

361. | JInst 90T0 BUKOPHCTOBYETHCS (DOTOPE3UCTOP Y TEILUIOTCHEPATOPi:

362. | Skwuii mpUCTpiil TerIoreHepaTopa BUKOPUCTOBYETHCS JIJIsl BUMIPY 1 peryIrOBaHHS
TEeMIepaTypy B IPUMIIIEHi?

363. | SIxi ocoOMMBOCTI BIUIMBAIOTh HA TIEPBHUHHI IIEPETBOpPIOBAYl 1 BHKOHABYlI OpraHu
aBTOMATUKH?

364. | Sk kinacu@ikyoTh
CLIBCHKOTOCTIOIAPCHKi 00’ €KTH 32 TUIIOM TEXHOJIOTIYHUX MPOLeciB?

365. | Sk kinacuikyoTh
CUTIBCHKOTOCTIONAPCHKI 00’€KTH 3a B3a€MO3B’S3KOM TEXHOJOTIYHOTO 1 TPaHCHOPTHOTO
pyxy?

366. | Ckinpku BennuMH (TIapamMeTpiB) MalOTh HAWIPOCTIMIi 00’ €KTH aBTOMATH3AILIi?

367. | CKUJIBKH BEIUYUH MAIOTh CKJIaaHI 00’ €KTH aBTOMaTHh3aIii?

368. | SIxkuMHM y3aralbHEHUMH KOOPAWHATAMU XapaKTepU3YyIOThcs 00’ €KTU KepyBaHHs?

369. | [Ipu goTpuMaHHi AKOi YMOBH 00’ €KT OyJie 3HAXOIUTHCH B PiBHOBa3i?

370. | [Ilo Take cTaTUYHA XapaKTEPUCTUKA 00’ €KTIB KEPYBaHHS?

371. | lllo Bu3Hauae GyHKIIOHAIbHA cxema?

372. | SIxi 3acobu aBTOMaTH3Aallli BAKOPUCTOBYIOTh B TUIIOBHX CUCTEMAaX KEpyBaHHS
YCTaHOBKAaMH 3BOJIOKEHHSI MTOBITPsI?

373. | SIki OCHOBHI omepanii BUKOHYIOTb CHCTEMH AaBTOMATHYHOTO KEpYBAaHHS KOTJIOBUMH
yCTaHOBKamu?

374. | SIk 300pakylOTh BHKOHABYI MeXaHI3MH Ha (YHKIIIOHAJIFHO-TEXHOJOTIYHUX CXeMax
aBroMaru3arii?

375. | SIk HampaBISIOTH HAMIPSIMOK JIii KEPYIOUOTO CUTHATY Ha GYHKIIOHATBHIN cxemi?

376. | SIk peKOMEHIYEThCS PO3MIIIYBAaTH Ha apKyIlli IPUHIMIIOBI IEKTPUYHI CXeMHU?

377. | 3a skMMU YMOBaMH BUOHMPAIOTH pelie yacy?

378. | Y moBi nporpamyBanHs Python tun ganux tuple —1e. ..

379. | Y moBi nporpamyBanns Python Tum ganux list — e. ..

380. | Y moBi nporpamyBanHs Python Tun ganux set —ue ...

381. | ¥V mogi nporpamyBanHs Python tun ganux dict — e

382. | Y moBi nporpamyBanHs Python mani, 3anucani y y Burisizi ('S, 0, 5) —1e. ..

383. | Y moBi nporpamyBanHs Python nani, 3anucani y y Burisiai ['S', 0, 5] —1e. ..

384. | Y moBi nporpamyBanHs Python mani, 3anmcani y y Burisii {5, 0,'15'} —me

385. | Y moBi nporpamyBanHs Python nani, 3anucani y y Burnsai {'5":5,'0":0, '15":1} — e

386. | YV moBi mporpamyBanHs Python, 1o Oyze BuBeIeHO y pe3ysIbTaTi JTii:

c=11
if c == True:
print("F")
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else:
print('G")
387. | Y moBi nporpamyBanHs Python, 1o Oye BuBeeHO y pe3yJIbTati JIii:
c=-11
if c == True:
print("F")
else:
print('G")
388. | Y moBi nporpamyBanHns Python, 1o Oye BuBeeHO y pe3yJIbTati JIiid:
c=10//9
if c == True:
print("F")
else:
print('G")
389. | lns moBu mporpamyBanHs Python 06epiTh mpaBuiIbHUIL 3amKc oneparii JUIeHHs J1IHCHIX

qrcen... (ajie He MIJ0YHCeTbHE AIJICHHS)

390. | Jdns moBu mporpamyBaHHs Python 06epiTh mpaBuiabHUI 3anKC onepailii HiI0YUCeNTbHOTO
JJICHHSA
391. | Ins moBH mporpamyBaHHs Python 006epiThk pe3ynbTar omnepartii:
24112.4
392. | Ans moBu nporpamyBanHs Python o0epiTh pe3ynpTaT BUKOHAHHS TOCTIIOBHOCTI KOMaHI:
x=10
print(x>=1)
393. | Ans moBu nporpaMmyBaHHs Python o6epiTh pe3ynpTaT BUKOHaHHS OCTIIOBHOCTI KOMaHI:
X =True
print(x+1)
394. | dns moBu niporpamyBanHs Python 00epiThk pe3ynbTaT BUKOHAHHS TIOCITIIOBHOCTI KOMaH/I:
x=True
y=False
z=True
print(x or y or z)
395. | Ans moBu nporpamyBaHHs Python oGepiTh onepartito 3Be/ieHHs y CTYIiHb YUClia
(3Ha4YEHHs 3MIHHOI)
396. | Ans moBu nporpamyBaHHs Python o0epiTh onepaitito 3HaX0KEHHS 3aIUILIKY BiJ AUICHHS
HAaILJI0
397. | Ans moBu nporpamyBaHHs Python o0GepiTh pe3ynbTaT BUKOHAHHS OIepalii HaJl
KOMIUIEKCHUMH 3MiHHUMH:
1j*1j
398. | Ans moBu nporpamyBanHs Python o6epite Gpopmy 3anmcy umncna y OiHapHill cucremi
YHCIICHHS
399. | Ans moBu nporpamyBanHs Python o6epiTe Gpopmy 3amucy ymucina y micTHaAUATKOBIH
CUCTEMI YUCIICHHS
400. | dnsa moBu nporpamyBanHs Python o0epite ¢popmy 3anucy uncia y eKCHOHEHIalbHiHi
bopmi
401. | nsa moBu nporpamyBanHs Python 00epiTh ¢yHKIIII0, 110 BUKOHY€E 3HAXO/KEHHS II0T
YaCTUHU APOOOBOTrO Ynca
402. | dnsa moBu nporpamyBaHHs Python o0epitek pe3ynbraT BUKOHaHHS 0101i0TeuHOT QyHKIIIT:

math.cos(math.pi)
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403. | Ins moBu mporpamyBaHHs Python 06epiTh pe3ynbTaT BUKOHAHHS 010;110TeUHOT QyHKITII:

math.sin(math.pi/2)

404. | Ins moBu niporpamyBaHHs Python 06epith 616mioTeky QpyHKIiH pOOOTH 3 BUTIAIKOBUMH
YHCIaMU
405. | Ins moBu mporpamyBaHHs Python 06epiTh IHCTPYKIIiO, 3a JOITOMOTOIO SIKOT BUKOHYEThCS
3aJy4eHHs Y MOJyJib QYHKIIM Ta 00’ €KTiB, ONMCAHMUX B IHIIOMY MOJYJI
406. | Jns moBu porpamyBaHHs Python 06epiTh IHCTPYKIIiFO IMITOPTYBaHHS BMICTY MOJTYJISI JIJIst
MOJIVIBIIOTO Oe3mpediKCHOro 3BepTanHs 10 QYHKIH Ta 00’ €KTiB MOTYJIst
407. | Ana moBu mporpamyBaHHs Python 00epiTh iHCTPYKIIitO iMITOPTYBaHHS BMICTY MOMYJIA,
P SIKOMY TI0JIaJIbIIE 3BEPTAaHHSA 10 PYHKITIN Ta 00’ €KTIB MOJIYJIsI MMOTpeOyBaTuMe
3acTocyBaHHA Npe(iKcy, B AKOMY 3a3HAYAETHCS iM 51 MOYJISI
408. | lns moBu nporpamyBanHsa Python 06epiTh ¢yHKIIII0, 110 BUKOHY€E BUMIAAKOBHI BUOIp
€IIEMEHTY 3 TOTOBOTO MEPEIIKY
409. | Ins moBu nporpamyBanHsa Python 06epiTh ¢yHKIII0, 110 TOBEPTAE BUIIAIKOBUN
necsitkoBuit ipi6d Big 0 mo 1
410. | Ins moBu nporpamyBanHs Python 06epith ¢yHKIIIF0, III0 TOBEPTAE BUIIAIKOBE I[1JI€ YUCIIO
3 3aJJaHOTO IHTEepBATY
411. | Ins moBu nporpamyBanHs Python 06epith ¢hyHKIII0, 110 BUKOHYE BUIATIKOBE
NepeMilIyBaHHs €JIEMEHTIB Y 33JaHOMY TEepeIliKy
412. | BpaxoByrouH KJIaCHYHE BU3HAUYEHHS [IUKITY JUIsi MOBU IporpamyBanHs Python, BianosicTy,
3a SIKUX YMOB OYyAyTh BUKOHaHi oniepaTopu3
while x1:
omneraropul
if x2: break
if x3: continue
orepaTopu2
else:
onepartopu3
413. | s moBu mporpamyBaHHs Python 00epiTh pe3ynbTaT BUKOHAHHS OTIEpAaIliii:
from urllib.request import urlopen
for line in urlopen(x):
print(line)
414. | lns moBu nporpamyBaHHs Python 06epiTe pe3yabTaT BUKOHAaHHS Onepariiil:
for gd,vf in {"35":3,"26":2}.items():
print(gd)
415. | lns moBu nporpamyBaHHs Python 06epiTe pe3yabTaT BUKOHAaHHS Onepariiil:
for y in range(2):
print(y)
416. | Ana moBu nporpamyBaHHs Python 00epiTe pe3ynbTaT BUKOHAHHS ONepaliiii:
list(range( 2, 6, 2))
417. | Ana moBu nporpamyBaHHs Python 00epiTe pe3ynbTaT BUKOHAHHS ONepaliiii:
for ¢ in open(x): print(c)
418. | na moBu nporpamyBaHHs Python 00epiTe pe3ynbTaT BUKOHAHHS ONepariiii:
11=101,2,3]
12 =15,6,7]
foriin zip(11,12):
print(i)
419. | Ins moBu porpamyBanHs Python JIsmOna dyHKIIA 1€ . ..
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420. | Ins moBu niporpamyBaHHs Python 06epiTh pe3ynbTaT BUKOHAHHS ONEparliii:

X=6
y=7
h = lambda x,y: x*y

421. | Ins moBu porpamyBaHHs Python cepen 3anpornoHoBaHOT0 00€piTh aHOHIMHY (PYHKITIIO

422. | dnsa moBu nporpamyBanHs Python, o6epiTh iHCTpYyKIIitO, sIKa HE 3aCTOCOBY€EThCs y lambda
byHKii

423. | lns moBu nporpamyBanHs Python, Ko cTBOpeHo Kiac Ta 00’ €KT Kiacy, TO 00epiTh, K
IIPaBUJIbHO BUKJIMKATH HOro Meros abo mojie

424. | Ins moBu nporpamyBaHHs Python, 3anuc o3Hauae

class A():
pass
C=A(

425. | B 00’ €KTHO-OpiEHTOBAHOMY MPOTPaMyBaHHI MOHSITTS KJlac — II¢ ...

426. | B 00’ €KTHO-OpPIEHTOBAHOMY IPOTPaMyBaHHI MOSCHITH, SIK MMOB’s3aHi KJIac Ta 00’ €KT

427. | B 00’€KTHO-OpIEHTOBAHOMY MPOTrPaMyBaHHI MOSCHITh, 00’ €THAHHIM YOT0 € KJI1ac

428. | B 06’ €KTHO-OpPIEHTOBAHOMY MPOTPaMyBaHHI NOACHITh, YAM € TIOJIE KIacy

429. | B 00’€KTHO-OpiEHTOBAaHOMY MPOTrPaMyBaHHI MOSICHITH, SIK OB’ 3aHi Mi’K CO0OI0 MOJIe
KJIacy Ta 00’ €KT Kiacy

430. | B 00’€KTHO-0piIEHTOBAHOMY MPOTrPaMyBaHHI MOSCHITh, UM € MeTo]T ((DYHKIIIS) KiIacy

431. | B 00’€KTHO-OpiEHTOBAaHOMY MPOTPaMyBaHHI, K IMOB’s13aH1 M1k 0000 1osie 00’ €KTY Kilacy
Ta QyHKIisA (METO) KJIacy

432. | B 00’ €KTHO-OpIEHTOBAHOMY MPOTPaMyBaHHI1, Yepe3 KUl MPOrpaMHUN MeXaHi3M
B1JI0YBA€ThCS 3BEPHEHHS /10 IAHUX Ta BUKJIMK METO/IB KJIacy

433. | B 00’ €KTHO-OpiEHTOBAHOMY MPOTPaMyBaHHI JJI1 METO/IIB KJIACy XapaKTEpHHUM € Te, 1110 iX
peamizaiis ...

434. | B 00’ €KTHO-OpPIEHTOBAHOMY MPOTpaMyBaHH1 TBepKeHHs «O0’€THaHHS MOJIIB PI3HUX
THUIIIB JaHUX Ta METOAIB ((pyHKIIii) 00pOOKH 1IUX IMOJIIB 200 IHIIUX JaHUX» BIAHOCUTHCS
JI0 TaKOi XapaKTepUCTUKH KJIacy SK ...

435. | B 00’€KTHO-OpPIEHTOBAaHOMY TIPOTPaMyBaHHI TBEPKEHHS «3BEPHEHHS 0 TaHUX Ta
BUKJIMK METOJIIB Yepe3 iHTepdeiic kaacy» BITHOCUTHCA J0 TaKOi XapaKTePUCTUKH KJlacy
SK. ..

436. | B 00’ exTHO-OpiEHTOBaHOMY MpOrpaMyBaHHI TBepkeHHs «[loss Ta MeTou KiIacy MOXYTb
OyTu MOCTYIHI uyepe3 iHTepderic, abo MPUXOoBaH1» BIAHOCUTHCS JI0 TAKOi XapaKTEPUCTHKU
KJIacy sIK ...

437. | B 00’ €KTHO-OpiEHTOBAHOMY IPOTPAaMyBaHHI KJIACH HAIAJKH TI€. ..

438. | B 00’€xTHO-OpIEHTOBAaHOMY TPOTPaMyBaHHI KJIacH, 3 IKUX MOPOJDKEHI 1HIII KIacH, MaloTh
Ha3BYy...

439. | 3aBepnriTh Gpaszy «B 00’ €KTHO-OpIEHTOBAHOMY MPOTpaMyBaHHI KJIaCH HAIIAJKH ...

440. | B 06’€KTHO-OpPiIEHTOBAHOMY MPOrPaMyBaHHI KJIACH HAIIAIKH MAIOTh iHIITY HA3BY ...

441. | B 00’ €KTHO-OpIEHTOBAHOMY MPOTpaMyBaHHI 0aThbKIBChKI KJIACH MalOTh 1HIIY Ha3BY ...

442. | B 00’ €KTHO-OpPIEHTOBAHOMY NMPOTPaMyBaHHI KIJIbKICTh OaTbKIBCHKUX KJIaciB 0OMEXKYETbCs
YHCIIOM. ..

443. | B 00’ €KTHO-OpPIEHTOBAHOMY MPOTPaMyBaHHI KUJIBKICTh KJIACIB HAILIAJIKIB Y KJIaCy
0aThKIBCHKOTO OOMEKYETHCS YUCIIOM. ..

444. | B 00’€KTHO-OpIEHTOBAHOMY MPOTPaMyBaHHI MPOIEC TOPOIHKEHHS KJIacy HAIaIKy BiJl
0aTBKIBCHKOI'O KJIACy Mepeadayac ...

445. | B 00’€KTHO-OpIEHTOBAHOMY MPOTpaMyBaHHI TBepDKeHHS «Kitacu MOXyTh YTBOPIOBATH
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HAI[AJIKiB, SIKi T€X MOXYTh YyTBOPIOBATH HAIIAJKIB» CTOCYETHCS TaKOi XapaKTEPUCTUKU
KJIaCy SIK ...

446. | B 00’€KTHO-OpIEHTOBAaHOMY MPOTrpaMyBaHHI TBepKeHHS «I10XiaH1 KIack OTpUMYIOTh BCi
MOJISl Ta METO/M BiJ 0ATHKIBCHKOTO Kiacy (iX He MOTPiOHO HABITH OTOJIOUIYBATH YH
OIMCYBATH MOBTOPHO)» BITHOCUTHCS J0 TaKOI XapaKTEPUCTUKHU KIIACY SIK ...

447. | B 06’ €KTHO-OPIEHTOBAHOMY MPOTPaMyBaHHI IEPEBAHTAXKCHHS METOIB KJIACy O3HAYAE ...

448. | B 00’€KTHO-OpIEHTOBAHOMY MPOTPaMyBaHHI, Y1 MOKJIMBO BUKJIMKATH Ha BUOIP
0aThKiIBCbKHI METO, a00 1el caMuii METO1, aJie IepeBaHTAXKEHUH (MIEPEeOUCaHmi) Y
MTOX1THOMY KJ1aci ?

449. | B 00’€KTHO-OpIEHTOBAaHOMY MPOTrpaMyBaHHI TBepKeHH «O0paHi MeToI OaThKiBCHKOTO
KJIaCy MOXXYTh OyTH IIEpeoIncani y MoxXiqHOMY KJIaci 3 METOIO JJOMTOBHEHHS a00 MOBHOTO
MIePEeBU3HAYCHHSD BITHOCUTHCS A0 TAaKOI XapaKTEPUCTUKHU KIIacy SIK ...

450. | B 00’€KTHO-OpiEHTOBAHOMY NPOTPaMyBaHHI, SIKUI TEPMiH HaiO1LIbIIe OIU3BKUH 10
BHU3HAUEHHS: «1I€ OMKC CTPYKTYPH, CKIAJCHOT 3 JaHUX Ta (PYyHKIIiH, TOTPIOHMIA JIHIIe TIPU
CTBOPEHHI porpamm» ?

451. | B 00’€KTHO-OpiEHTOBAaHOMY MPOTPaMyBaHHI, SKM TEPMiH HalOIbIIE MIAXOAUTH 0
BH3HAUCHHS: «II€ 00JIaCTh y TIaM’ATi IPOrpaMu, Jie JaHi CTPYKTYPOBaHi TakK, SK 11e
OIMCAHO Y KJaci» ?

452. | B 00’eKTHO-OpPIEHTOBAHOMY MPOTPaMyBaHHI i€papXisi KJIaciB mposiBisie cede y ToMy, IIO. ..

453. | B 00’€KTHO-OpiEHTOBAaHOMY MPOTPaMyBaHHI, SIKa IHCTPYKIIiSl BAKOPUCTOBYETHCS MPU
OIHCci Kiacy?

454. | B 00’ €KTHO-OpiEHTOBAaHOMY MPOTrpaMyBaHHI, OMHKC KIIACy nependayac . ...

455. | CucreMor0 aBTOMaTUYHOI'O KEPYBaHHsI HA3UBAEThCS CUCTEMA:

456. | SIxa cucTemMa Ha3MBAETHCSL CHCTEMOIO aBTOMATH30BAHOTO KEPYBaHHs?

457. | KepyBaHHsi, 311iCHIOBaHE B YMOBaxX HasiBHUX 0OMEKEHb IIOHAHKpallle, HA3UBAEThCS:

458. | 3aBmaHHs KEpyBaHHS, IO CKIATAE€ThCS Yy BiANPallbOBYBAaHHI 3a/1al0U0TO BIUIMBY, 0e€3
BUOOPY XapakTepy 11bOTr0 BIUIMBY, HA3UBAETHCS:

459. | 3BOPOTHUM 3B’S3KOM HA3MBAETHCS:

460. | Cucrema, 1110 Ma€ TOJIOBHUM 3BOPOTHUH 3B’ SI30K, HA3UBAETHCSL:

461. | 3BopoTHUI1 3B’S30K, IO HE CTBOPIOE 3aTPUMKy ab0 BUIEPEKEHHS CHTHAy B dYaci,
HA3UBAETHCA:

462. | 3a AKMM CUTHAJIOM B1J10YBa€ThCs KEPYBaHHs po3iMKHYTO] JiHiitHOT CAK?

463. | 3a AKMM CUTHAJIOM BiI0YBa€ThCsI KEpyBaHHs 3aMKHYTO] JiHiitHOT CAK?

464. | llpusHaueHHs neperBopeHHs Jlamnaca:

465. | IlepeBara nepeTBopeHHs Jlamiaca mojsirae B TOMy, o BOHO:

466. | IlepenatHa QyHKIIISI TAaHKHU 11€

467. | l11o Ha3MBAETHCS MOFOCAMH MTePEeIaTHOT PYHKIIIT?

468. | lllo Ha3uBa€THCs HYJISIMU NepelaTHOI PYHKIi?

469. | o € opurinanom nepenaTHoi PyHKILi?

470. | AcTatnyHa cHCTeMa BU3HAYAETHCS HASIBHICTIO Y 11 CKJIaIi:

471. | Jlanka, BHXiJHa BEIWYMHA SIKOI B KOXKHUA MOMEHT 4Yacy € MPOIOPLIHHOKW BXiAHIN
BEIIMYMHI, HA3UBAETHCS:

472. | Jlanka, peakilis SIKOT Ha CTYIEHEBUI CUTHAJI € eKCIIOHEHTHOIO (DYHKIII€10, HA3UBAETHCSI:

473. | 3HaueHHsS Yacy, IO BIJICIKAETHCSA HA JIHII CTAJIOr0 3HAYEHHS JIOTHYHOKO JO TEePeXiTHOi
XapaKTepUCTUKH IHEPLIHHOI JJAHKH, BIIHOBJICHO] 3 MOYATKy KOOPAMHAT, HA3UBAETHCS:

474. | Slxmio B iHepIIHHIN JaHIIl 3MEHIIIUTH NMOCTIHHY Yacy T 1o HyJis, JaHKa IePETBOPUTHCS B:

475. | Slkmo B 1HEpIIKHIA JaHI 30UIbIIyBAaTH TOCTIMHY dYacy T HECKIHUYGHHO, JIaHKa

IIEPETBOPUTHCS B!
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476. 5
Hepenatua dyskiis sxoi manku mae surasg W (S) = 5 ?
0,04s° +0,2s+1
477. 5
epenatna yukiis sxoi nanku mae purisg W (S) = —— 2
(0,25 +1)
478. d? y(t)

SIka 1aHKa OIMCYETHCS HACTYIHUM JUdepeHIiiHUM PIBHAHHAM ? + y(t) =kg(t) ?

e SIka naHKa ONMCY€ThCA HACTYITHUM AU(EpeHIIHHIM PIBHIHHIM y( ) +y(t) =kg(t)?

480. | IIpu mocaigoBHOMY 3’€eaHanHi 1BoX aHOK CAK, iX mepenaTHi (byHKIllll

481. | ITpu napanenbHoMy 3’enHanHi 1BoxX JaHOK CAK, ix mepenatHi GyHKINI:

482. | 3aMKHYTH aHAJIITUYHO CUCTEMY OJIMHUYHHM BiI’€MHUM 3BOPOTHHUM 3B’ SI3KOM MOJKHA!

483. | Xapakrepuctuune piBasHHA CAK - e

484, | YMOBH, III0 [OO3BOJSIOTH OILIHHUTH IIOJOKEHHS IIOIIOCIB CHCTEMH Ha KOMILIEKCHIHI
IUIOINMHI Oe3 00YMCIeHHS IX 3HAYEHD, - IIE:

485. | HeoOxiana i moctaTHs ymoBa criiikocTi diHiiHOT CAK:

486. | Kpurepiii ['ypBuna e:

487. | 3a kputepiem ['ypsina CAK € cTiiikoro SKII0:

488. | 3a kputepiem Payca CAK e cTiiiKkor0 SKIIO:

489. | B ocHOBI KpuTepir0 MuxailJioBa JISKUTh BUKOPUCTAHHS:

490. | 3a kputepiem MuxaiinoBa CAK e cTiiikoro, SKIIO:

491. | B ocHoBi kputepiro HaiikBicTa JIe)KUTh BUKOPUCTAHHS:

492. | Ina aHami3y CTIMKOCTI 3aMKHYTOI CHCTeMH 3a KpuTepiem HaiikBicTa, Ha KOMIUIEKCHIN
TIoUMH1 OyAyI0Th roforpad npu 3miHi yactotT @ Big 0 10 oo

493. | dna toro, mo6 3amknyra CAK Oyna criiika, HeoOXigHO, 100 rojorpag po3iMKHYTOI
CAK:

494. | Sxmo rogorpad KOMIUIEKCHOTO Koe(illieHTa nepegadi po3iIMKHYTOI CUCTEMH HE OXOIUTIOE
Ha KOMIUIEKCHIH TUTOIIMHI TOYKY 3 KoopauHatamu [—1, j0], cucrema:

495. | Sxmo ADPYX po3iMKHYTOI CHUCTEMHM Ha KOMIUIEKCHIN IUIOIIMHI MOYMHAETHCSA B TOUL 3
koopauHaTtamu [—1, jO], 3amMKHYyTa cucTema:

496. | Sxmo ADPYUYX po3iMKHYTOI CHCTEMH Ha KOMIUIEKCHIH IUIOMIKHI MPOXOAUTh Yepe3 TOUKY 3
koopauHaTtamu [—1, jO], 3amMKHYyTa cucTema:

497. | T'ogorpa¢ Haiiksicra cratnynoi CAK no4ynHaeTbes 3:

498. | 'ogorpad Haiiksicta acratnunoi CAK 3 acTaTH3MOM MepIIoro mopsiaKy MOYNHAETHCS 3:

499. | 3amac criiikocti CAK 3a aMIuTiTy 1010 BU3HAYAIOTh SIK:

500. BenmunHa, 0 MOKa3ye, HACKITbKH KoedilienT miacunenns cuctemu npu @(@) = -180°
MEHIINH 3a OIWHUITIO, HA3UBAECTHCS

501. | 3amac criiikocti CAK 3a (a3o10 BU3HAUAETHCA:

502. | Jlorapugmiuna amIutiTyiHa yactoTHa xapakrepuctiuka CAK xapakrepusye:

503. | Jlexamor0 Ha3UBAETHCS:

504. | Oguunni Bumipy byskmii L(®@) mo oci opausar JIAUX?

505. | [Ipu mocninoBHomy 3’eananHi jaHok CAK, ix sorapudmiuHi amIuliTyIHI YacTOTHI
XAPaKTEPUCTUKH:

506. | Ik Ha3uBarOTHCSA MPHUCTPOi, MO BBOJAThCA a0 ckiany CAK st HamanHs i TEBHHX

IUHAMIYHUX BJIACTUBOCTEN?
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507. | 3a KO XapaKTEPUCTUKOI BU3HAYAIOTHCS MpsiMi MoKa3HUKH sikocTi CAK?

508. | Ckinpku 3nmamiB Mae acumnTtotuuHa JIAUX, sgxmo mnepenatHa (yHKLIS PO3IMKHYTOI
(1+20s)(L+5s)
cucremu Mae Burisin W (S) = ?
(1+0,1s)(1+0,01s)

509. | [Ipu cuHTE3l NOCHIJOBHOTO KOPUTYBAJIBHOTO MPHCTPOIO METOAOM JIOTapH(pMiuHUX
YaCTOTHUX XapakTepucTuk Oyayrors JIAUX Oaxanoi cucremu. 3a SKMMU MOKa3HHUKaAMH
SIKOCTI1 IPOLIECY PEryIIOBaHHsI BU3HAYAI0Th 4acTOTY 3pi3y?

510. | Buxigawmii curnan B auckpeTHux CAK xapaktepusyeTbcs HACTyITHUMU mapaMmeTrpamu: 4 —
aMIUTITYy/1a BUXITHUX IMITYyJIbCIB, I — TEpioa CliAyBaHHS IMIYJbCIB; 7 — TPHUBAIICTh
IMITyJIbCIB.

Slke CIiBBITHOIICHHS ITUX MMapaMEeTPiB XapaKTEPHU3yeE aMIUTITY THO-IMITYJIbCHY MOIYJISIIIFO?

511. | ®yHKisA, sfKa MpUMae MO3UTUBHI 3HAYEHHS BCIOAM, 32 BHHATKOM TOYKH DPIBHOBArd, i
3MeHIIyeTbes  (abo0  HE  3pocTae) B3IOBXK  KOXKHOI  TpaekTopii  3BHYANWHOTO
g epeHIiaTbHOrO PiBHAHHS?

512. | Cucrema, sika 37aTHa y Ipolieci BUKOHAHHSA OCHOBHOI'O 3aBJAaHHS KEPYyBaHHS 3a PaxyHOK
3MIHIOBAaHHS MTAPaMETPIiB 1 CTPYKTYpPHU PETYJIATOpa MOMOBHIOBATH HecTady iH(opMartii mpo
00'eKT KepyBaHHS 1, JIFOYM HA HOro 30BHINIHI 30ypeHHs, MOJIMIIyBaTH SKICTb CBOTO
GbyHKIiOHYBaHHS?

513. | HeoOxigHa Ta moctaTHs yMoBa cTiikocTi nuckperHux CAK:

514. | SIx Ha3uBaeTbCs BUJI HENIHIHHOCTI, CTaTHYHA XapaKTEpHUCTHKA SKOi 300pakeHa Ha
pUCYHKY?

y
X

515. | Slk Ha3uBaeTbCS BUJ HENIHIWHOCTI, CTaTHYHA XapaKTepUCTHKAa SKOi 300pa’keHa Ha

pPUCYHKY?
y A
X

516. | Cucremy SKOTO TTOPSIKY MOXHA JTIOCITIHKYBATH 32 JOMOMOT00 (ha30Boi MIONTHUHU?

517. | Ans aHamizy CTIMKOCTI 1 SIKOCTI SIKUX CHUCTEM Ta y SIKOMY METOJli BUKOPUCTOBYETHCS
MOHSATTS (Ha30BOT TPAEKTOPIi?

518. | ns yoro BukopucroByeThes Metoa B.M Ilénosa gocnimkenns HeniHiiiaux CAK?

519. | Jlns goro BukopuctoByetbes Meton JI.C. INompadap6a mocmimkenns HeniHinanx CAK?

520. | Ans yoro BukopucroByeThes Meto €.11. TTonosa gocnipkenns HeniHiiiaux CAK?

521. | lo ckiaJioBUX aBTOMAaTH30BaHOTO BUPOOHUWITBA (IMiIIMPHUEMCTBA) BiHOCATHCS (00EPITh
HaiO1IbII TOBHY, aJIe KOPEKTHY BIAMOBIIb):

522. | o cknanoBux iHQpacTpyKTypu aBTOMaTU30BaHOTO BUPOOHUIITBA (IT1ANPHEMCTBA)
BITHOCATHCSI (00€piTh HAMOUTBIN TOBHY BiAMOBIb):

523. | O6epiTh HegipHuii BapiaHT BU3HAUCHHSI TEXHOJIOTIYHOTO MPOLECY:

524. | OGepiTh BipHUI BapiaHT BU3HAYCHHS MOHATTS ‘‘MexaHi3ais’
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525. | BigminHOIO prcor0 3ac001B MexaHi3aIlii BiJl 3aco0iB aBTOMaTH3aIlii €:

526.

BinmiHHOIO prCcoro 3ac00iB aBTOMAaTH3AIli1 BijI 3ac00iB MexaHi3allil He €:

527.

OO6epiTh BipHUH BapiaHT BU3HAYCHHS MOHSTTS ‘‘aBTOMAaTH3aIlis

528.

BusnayeHHs “CyKynHICTh ()yHKIIIOHAJIEHO B3a€MO3B’SI3aHUX 3aC001B TEXHOJIOTIYHOTO
CHOPSIPKEHHS, TIPEIMETIB

BUPOOHUIITBA Ta BUKOHABIIB JJIs 3IMCHCHHS B PETIAMEHTOBAHUX YMOBaX BUPOOHHIITBA
3a/IaHMX TEXHOJIOTIYHUX MPOIIECIB Ta Onepalliii”’ BiJIMOBIIa€ MOHATTIO:

529.

BusHaueHnHs ‘“‘CyKyIHICTh (YHKIIOHAJIBHO B3a€MO3B’S3aHHUX 3aCO0IB TEXHOJOTIYHOTO
CHOPSIDKEHHST /i1l BUKOHAHHS B PErVIAMEHTOBAHMX YMOBAaX BHUPOOHMIITBA 3aJaHUX
TEXHOJIOTTYHHUX MPOIIECIB Ta onepallii’ BiAMOBIAA€ MOHATTIO:

530.

BusnayeHHs “‘CyKymHICTh ycCixX il Jrojed Ta 3HapsaAb BUPOOHUIITBA, HEOOXIMHUX IS
BHT'OTOBJICHHS YM PEMOHTY BHPOOiB” BIJINOBI/Ia€ OHATTIO:

531.

BusnayenHs ‘“‘gacTuHa BHPOOHWYOTO TIPOLECY, MIO BKIIOYAE IUIECHPSIMOBAHI Jii,
OB’ s13aHi 31 3MiHOO Ta (a00) BU3HAUCHHSM CTaHY IIPEAMETA Mpalli’ BiAMOBIIA€ MOHATTIO:

532.

EdexToM Big BIpoBaKeHHS aBTOMATU30BAaHOTO KEPYBAaHHS TEXHOJOTTYHUMH MPOIECAMHU
He € HAaCTyIIHE:

533.

OO6epiTh BU MPOIIECIB, IO XaPAKTEPU3YIOThCS HACTYITHAMH BIIACTHBOCTSMH: IPOIIECH, B
SKMX CHPOBHMHA HAJXOJUTh, a NPOAYKIS BHUPOOJIIETHCS Ta BUXOAUTH IPAKTHYHO
Oe3nepepBHUM IMOTOKOM, MPUYOMY BIUTMB HA CHPOBHHY 3JIHCHIOETHCS Oe3MepepBHO
MEBHUMHU IIOCTIHHO Jit0uMMH (akTopamMu (TEIUIO, THUCK, KOHIICHTpAIlil KOMIIOHEHTIB
TOIIO); TPU IBOMY KUIBKICTH MPOAYKTY Ta CHPOBHHU BHUMIPIOETHCS PO3MIPHHUMHU
(I3UYHUMU BEJIMYMHAMH, a BIIOKPEMHTH YITKO OJHUH MpPEaMET BUPOOHHUIITBA Bij 1HIIIOTO
HEMOJKJTMBO:

534.

OO0epiTh BUJ MPOLECIB, 1[0 XapaKTEPU3YIOThCSI HACTYITHUMH BJIACTUBOCTSMU: MPOIECH, B
SKUX CHpPOBMHA HAJIXOOUTh, a MPOAYKIIS BUPOOISETHCS Ta BUXOIUTH, SIK IPaBHUIIO,
OKpEeMHMHM TMOpUisAMHU (HaiyacTille MOIITYYHO), MPUYOMY BIUIMB HA CHPOBHHY
3MIIACHIOETHCS OJTHOPA30BUMU AisIMH (HarpiBaHHs, MEXaHOOOPOOKa pi3albHUMHU
IHCTpYMEHTaMH, ¢bapOyBaHHS, 3BapIOBaHHS, IIpecyBaHHs, LITaMITyBaHHS,
TaJIbBAHOTIOKPHUTTSI TOIIO); MPOIECH SBIISIOTH COOOI0 IIUKIIIYHY MOCIITOBHICTh
MOBTOPIOBAHUX ONepartii

(moBTOpIOETHCA OaraTopazoBO, OKPEMO AJIsi KOXKHOTO BUPOOY); KIIBKICTH MPOAYKTY Ta
CHPOBHMHHU IPU IIbOMY MOX€ BUMIPIOBATHCS MOIITYYHO a00 O€3p03MipHUMH BEJTMUMHAMM:

535.

OO6epiTh BUJ MPOIIECIB, 110 XapPAKTEPU3YIOThCSI HACTYITHUMH BJIACTUBOCTSMMU: INPOLIECH, B
SKHX CHPOBMHA HAIXOAMTh(3aBaHTAXKY€ETHCS) OKPEMUMHU MOPLIAMHU (MaTepiabHUI MOTIK
MIEPEepUBAETHCS B Yaci) Ta MiANA€ThCA LUKITY OOpOOKHU, B SIKOMY TEXHOJIOT1UHI apaMeTpu
3MIHIOIOTBCS B Yaci 3a MEBHOIO aITOPUTMIYHOIO MOCHIIOBHICTIO, B KiHIII SIKOT OTPUMY€ETHCS
YyeproBa Mopuis MPOAYKIl; IpU I[bOMY KUIbKICTh MPOAYKTY Ta CUPOBHUHU BUMIPIOETHCS
pO3MipHUMH (I3UYHUMHU BETMYMHAMH, BIJOKPEMHUTH YITKO OAMH MpPEIMET BUPOOHUIITBA
BiJl 1HIIOTO HEMOXKJIMBO, OKPEMHUMH € JIMIIE MOPIIi MPOAYKIii, [0 OTPUMAaHI B Pi3HUX
IUKJIaX 00poOKH:

536.

OO0epiTh BUJ MPOIIECIB, MO XaPAKTEPUIYIOTHCS HACTYITHUMH BIIACTHBOCTSIMH: ITPOIIECH, IO
MaloTh JEKUTbKa TOCHTIIOBHUX CTaiii (eramiB), M0 BUKOHYIOTHCS B psAli OONaTHAHHS,
yepes AKUil MaTepialbHUN MOTIK MPOXOAUTh, 3MIHIOIOUH CBIM XapakTep,

TOOTO MEPETBOPIOIOYKCH 3

HENEepepBHOr0 MOTOKY B OKpeMi MOPIii YW IITYy4HI BUPOOM (MoOke OyTH HaBIaKM); MpH
[bOMY Ha OKPEMHX CTafisiX TPOIECY BIJOKPEMUTH OJWH TpPEeIMET BUPOOHHUIITBA BiJ
THIIIOTO HEMOJKJIMBO (HAsSIBHUM HETIEPEPBHUM MaTeplaJbHUN MOTIK), @ HA 1HIIMX — MOYKJIUBO
(wTy4Hi BUpOOH):

537.

['Hyudka aBTOMaTH3AaIlisl 0€3M0CEPETHBO He PEeaTi3y€eThCsl 3aBASKH 3aCTOCYBAHHIO
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HAaCTYIHUX TEXHIYHUX 3aCO01B:

538. | IlepeBaroro 3aco0iB KOPCTKOT aBTOMATHU3AIlIi He € HACTYITHE:

539. | 3acobam KOPCTKOI aBTOMATH3allii He € BIACTHBUM HACTYyITHE:

540. | 3acobaM THYYKOi aBTOMAaTHU3allli He € BIACTHUBUM HACTYITHE:

541. | PiBHeM BUKOPHUCTaHHS TEXHIYHUX 3aCO0IB HE € HACTYITHE:

542. | B aBTOMaTH30BaHOMY HEIMEPEPBHOMY BHPOOHHUIITBI MOXXHA BHIUJIUTH HACTYMHI PIBHI
aBToMaru3auii (00epiTh HAWOUIBII TOBHY, aJle KOPEKTHY BiJIMOBIJIB):

543. | B rHy4YkoMy aBTOMAaTH30BaHOMY JUCKPETHOMY BHUPOOHMITBI i€papXis piBHIB
OpraHizalifHOTO MiANOPSIKYBAaHHS BUPOOHUYUX CTPYKTYD (3 HAMIPOCTIIIOT 10 HAHOLIBII
KPYITHO1) € HACTYITHOIO:

544. | Po3ginennst HadhTH Ha OCHOBHI YacTUHH a00 ¢pakiii Mae Ha3BY:

545. | B TrHyYkOMy  aBTOMAaTH30BaHOMY  JUCKPETHOMY  BHUPOOHHUITBI  CTPYKTypHa

HiAMOPSIKOBAHICTh HOTO CKIIQJIOBUX € HACTYITHOIO:

1)
| | I'BC
1 1\

| BK
4 N\ N\ 4

|rBM|---| FBM”FBM | | FBM||FBM|...| FBM|

2)

'BM | | I'BC
5 N ~ - A
tr 1

| BK | | BK || BK || 'BK || BK || BK |

3)
| BK | | 'BC |
14 A Y J{
|rBM|---|rBM| |FBM| |FBM| |rBM|
4)
| BM | | 'BC |
14 Y

|FBK|---| FBK| |FBK| |FBK| |FBK|
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5)

| I'BC |
T 11T

|l"BM | | I'BM | | rBM|...|rBM|

546. | Ha TexHomoriugiii cxemi Ho3ULic0 1 mo3HadYeHo:
547. | Ha TeXHOIOTI4HII cXEMI O3ULIICIO 2 MO3HAYEHO:
548. | Ha TeXHOJIOrIYHIN cXeMi MO3UIIEI0 4 TO3HAUYEHO:
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549. | Ha TexHOJIOrIYHINM cXeMi IMO3UIIEI0 5 TO3HAYEHO:

550

Ha TtexHo0T1uHIi cXeMi TO3UIIE0 6 TTO3HAYEHO:

551.

Ha texHosoriyHi cxemi nosuuiero 11 no3HayeHo noTik:




Kutomupcbka
noJiTexHika
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552.

553.

554.

Ha texsomoriyniii cxemi no3uuiero VII mo3sHadyeHo moTik:
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555. | Croci6 po3aineHHs piakux cymimei (HadTu, coneil MeTaniB, 3piIPKEHUX ra3iB TOIIO), 110
CKJIAJIAIOTHCS 3 ACKITLKOX KOMIIOHEHTIB, HAa YaCTUHM a00 ¢pakiiii Mae Ha3By:

556. | Ilepepobka Hadth Ta i1 ¢pakumiidi T OTPUMAHHSA MAIMB Ta XIMIYHOI CHPOBHHH, IO
IIPOTIKAE 3 PO3MAJIOM BAXKKHX MOJICKYJI, Ma€ Ha3BY:

557. | Ha TexHOJIOrIYHINA cXeMl MO3UIIEI0 7 ITO3HAYEHO:

558. | Ha TexHOI0OTIUHINA CXEMI MMO3UIICI0 6 TO3HAYEHO:

559. | Ha TexHOIOrIUHINA cXeMI MO3UIICI0 4 TO3HAYEHO:
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560.

Ha texHosoriyHii cxemi mo3utiero 11 mo3HaueHo:

A

—>

7

N

14
<~ 9 E{\ o
= T
1 L
E 8 13 4
(E (ﬁ
15 ——— {\
12

16
El

\o

561. | Ha texHonoriuniii cxemi no3uiiero 10 mo3zHayeHo:
3 2 3
N
7
j\
10
5
g 6
:<L4_f 9 E[\ e
17% 11 \f
g 8 13 4
2T
15 S — {\
12
16
E 1
562.

Ha texHosoriuHii cxeMi mo3uIi€ero 13 mo3HaYeHo:
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563. | B OCHOBI majpbHOTO B SACPHOMY pPEAKTOPI BHUKOPHCTOBYIOTHCS 130TONM HACTYITHUX
eneMeHTIB (00epiTh HaWOIBI MOBHKUH BapiaHT 0€3 HEKOPEKTHUX CKJIaJO0BHX):

564. VY CKiJbKM pa3iB B MPUPOJAHIN CyMilIi i30TOIIB ypaHy i30TOIY ZSSU MICTHTBCSI OlbIIe
(MeH1Ie), HIX 130TOITY ZSSU ?

565. | B snmepnomy peaktopi tunmy BBEP-440 ta BBEP-1000 B siKOCTi CHOBUIbHIOBada
BUKOPHUCTOBYETHCS:

566. | B smepnomy peaktopi Tumy BBEP-440 Tta BBEP-1000 B sxocTi TemioHOCiA
BUKOPHUCTOBYETHCS:

567. | B snepHomy peaktopi Tunry PEMK-1000 B IKOCTi ClIOBUJIBHIOBa4a BUKOPUCTOBYETHCS:

568. | MarepiasioM [Jisi peryJIIOIUNX CTPHKHIB B siiepHUX peaktopax tTuny BBEP e:

569. | SIBumie BIUIMBY MICIS 3aHYpPEHHSI TIEBHOTO DETYJIOIOYOTO CTPWXKHS Ha €(EeKTHBHICTh
KEepyBaHHS IHIIUM CTPWKHEM MIBHJIKICTIO (BEMMYMHY BIUIMBY Ha IIBUIKICTH) SAEpPHOI
peakxIlii B peakTopax Ma€ Ha3BY:

570. | SIBuie MOCTYNOBOTO 3MEHILIEHHSI PEaKTUBHOCTI SI€PHOT0 MAJBHOIO B TEMJIOBUIUISIOUMX
30ipkax B nporieci GyHKIIIOHYBAHHSI SIIEPHOTO PEAKTOpa Ma€ Ha3BY:

571. | Ans koMmmeHcaliil SBUIa BUMAIIOBaHHS MaJbHOIO B IMpOLECi (PYHKIIOHYBAHHS SJEPHOTO
peaKTopa BUKOPUCTOBYIOTh:

572. ﬁ
Ha dyHKIIIOHATBHUX cXeMaX aBTOMAaTH3alll]l eIeMEHT MOX€E O3HAYaTH:

573. | 3,5 mm mini-jack — 1ie

574. | Ilpu poboTi Kpi3b 110/ MPOXOJUTH NPSAMUM CTPYM Imax. SIKOMY 3 iepepaxoBaHUX HUXKUE
PIBHSHB TOBUHHO Bi/AMOBIIaTH J0BiAHMKOBE 3HAYEHHS MAaKCUMAJIBHO MPHUITYCTUMOTO
CTPpYyMY 110112 15 gos?

575. | IIpu po6oTi Ha AioAl BUHUKaE 3BOPOTHA Harpyra Us,. SIkoMy 3 mepepaxoBaHUX HUXKYE
pIBHSHB TIOBUHEH BiJMOBIAATH T0BiTHHKOBE 3HAYCHHSI MAKCHMAaIBHO TPUITYCTHMOT
3BOPOTHOI HANPYTH Use 9067

576. | Slkwmii 3 TpaH3UCTOPIB MOKHA BUKOPHCTATH B TIICHIIOBAYI, SKIIO HOTO TOBiTHUKOBE
3HAa4YEeHHSI MaKCUMAaJIbHO MPUIYCTUMOI HaNpyTrH KosiekTopa U, 3a70BOJIBHAIOTH OJHOMY 3
nepepaxoBaHuX BHpa3iB?

577. | IIpu po6OTi Kpi3b TPAH3UCTOP MPOXOJUTH MPIMUHN CTPYM Imax SIKOMY 3 HUXKUE

nepepaxoBaHUX PiBHSHb MOBUHEH BiANOBIIaTH I0BiTHHKOBE 3HAYCHHS MaKCHMaJIbHO
MPUITYCTUMOMY CTPYMY Hiofa 1y oos?
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578. | llpunan, sKuii IpU3HAYEHUH JJIsI CTBOPEHHS IMOTPIOHOT 3aTpUMKH, 200 ACKITBKOX

3aTPUMOK Yy IIepeIaBaHHi BIUTUBY, MK OKPEMUMH By3JaMU aBTOMaTHYHUX IPUCTPOIB, 200

B1JI OJJHOTO MPUCTPOFO A0 1HIIOTO — I1€

579.

C

VT
B

Sxwuii TUIT TpaH3KCTOPa 300paKEHUH HA PUCYHKY?

580.

C

w

VT

B

Sxuii TUIT TpaH3KCTOPa 300paKEHUH HA PUCYHKY?

581.

C
VT

=

B

Slkuii TMI TpaH3UCTOpa 300paKEHUN HA PUCYHKY?

582.

C

=
|VT

B

Skuil TUD TpaH3UCTOpa 300paXKEHUH HA PUCYHKY?

583.

C
3 VT

B

SIkuil TUD TpaH3UCTOpa 300paKEHUN Ha PUCYHKY?
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584.

“

VT
B

SAxuii TMIT TpaH3KCTOPa 300paKEHNUH HA PUCYHKY?

585.

BkaxiTh CIiBBIAHOIICHHS CTPYMIB €JICKTPOIIB OIMOISPHOTO TPAH3UCTOPA IPHU HOTO
po0OOTI B AKTHBHOMY PEXHMI.

586.

BkaxiTh CITiBBIAHOIICHHS CTPYMIB €JICKTPOIIB OIMOISPHOTO TPAH3UCTOPA TIPH HOTO
poOOTi B 3BOPOTHOMY PEIKHMI.

587.

BkaxiTh CITiBBIAHOIICHHS CTPYMIB €JICKTPOIIB OIMOISIPHOTO TPAH3UCTOPA TIPH HOTO
po0OTI y peKnUMi BiiICiYeHHSI.

588.

C

Ta=l8
B

[TonboBuU# TpaH3UCTOP (AUB. PUCYHOK) 3HAXOAUTHCS B PEKMMI BiciueHHs. BKkaxiTs, 1110
MO’K€ IPU3BECTH 10 BUXOAY TPAH3UCTOPA 3 IbOTO CTAHY.

589.

C
3@1@
B

[TonboBUIA TPaH3UCTOP (AMB. PUCYHOK) 3HAXOJUTHCS B peXKUMI BificiueHHs1. BkaxiTsp, 1110
MO>K€ TPU3BECTH /10 BUXOAY TPAH3UCTOPA 3 IbOTO CTAHY.

590.

C
Vr
b

[TonpoBHI TPAaH3UCTOP (AMB. PUCYHOK) 3HAXOJHUTHCS B p&KKUMI BiiciueHHs1. BkaxiTp, 110
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MOKC IMPU3BECTU 1O BHXO0AY TPAH3MCTOPA 3 ILOI'O CTAHY

591. C
[TonmpoBHiA TPaH3UCTOP (AMB. PUCYHOK) 3HAXOJUTHCS B pEKHUMI BificiueHHs1. BkaxiTp, 110
MO’KE NPU3BECTH JI0 BUXOY TPAH3UCTOPA 3 IIbOI'O CTAHY.

592.
[TonboBuit TpaH3UCTOP (AUB. PUCYHOK) 3HAXOAUTHCS B PEKMMI BigciueHHs. BkaxiTs, 1110
MO’K€ IPU3BECTH 10 BUXOAY TPAH3UCTOPA 3 IbOTO CTAHY.

593.

C
3 Vi
B

[TonboBUiA TPaH3UCTOP (AMB. PUCYHOK) 3HAXOJUTHCS B peXKKUMI BiiciueHHs1. BkaxiTsp, 1110
MO>K€ TPU3BECTH /10 BUXOAY TPAH3UCTOPA 3 IbOTO CTAHY.

594. | V ckinbKM pa3zie 3pOcTae CTPYM Ha BUXOJI MIJCHIIIOBAYA, SIKIIO B HOT0 TEXHIYHUX YMOBax
BKa3aHO, 10 KOeilieHT MiICHIICHHS CTPYMY JIopiBHIOE 26 1B?

595. | V ckinbku pasiB 3pocTae Hampyra Ha BUXO/1 IiICHIIIOBaya, SAKIIO B HOTO TEXHIYHUX
yYMOBaXxX BKa3aHo, 0 KOeQIIiEHT MiICHICHHS HAPYTH AOPiBHIOE 26 17

596. | Ha ckibku aemuestiB 3pocTae CTPyM Ha BHXOJII ITiJICHITFOBAYA, SKIO B HOTO TEXHITHUX
yMOBaxX BKa3aHO, 10 KOe(IiEHTH MiJCUJICHHS MOTYKHOCTi Ta HAIPYTH JIOPiBHIOIOTH 20
ab?

597. | B sike uncio pasiB 3pocTae CTpyM Ha BUXOJII IiICKHIIIOBaYa, SKIIO B HOTO TEXHIYHUX
yMOBax BKa3aHO, 1110 KOe(III€HTH MiJICUICHHS MOTYKHOCTi Ta HANPYIM JTOPiIBHIOIOTH 20
nb?

598. | Ha ckinbku nenmetiB 3pocTae HaNmpyra Ha BUXO/I1 MIICHITIOBAYa, SKIIO B HOTO
TEXHIYHUX YMOBAX BKa3aHO, [0 KOS(IIIEHTH MiICHICHHS MOTYKHOCTi Ta CTPyMy
nopiBHIOIOTH 20 1b7?
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599. | B ske uucno pasiB 3pocTae Halpyra Ha BUXO/ IMICKIIIOBaYa, KO B HOT0 TEXHIYHUX

YMOBAaX BKa3aHO, 1110 KOS(II[IEHTH MiJCUICHHS MOTYKHOCTI Ta CTPYMY JOPiBHIOIOTH 20
nb?

600.

Ha ckinpku genudestiB 3poctae CTPYM Ha BUXOJII MIICHITIOBAaYa, SKIIO B HOTO TEXHIYHUX
YMOBax BKa3aHO, 110 KOS(IIIEHT MMiICUIICHHS MOTY:KHOCTi nopiBHIOE 20 nb, a koedimienT
nigcuiaeHHs Hanpyru — 107

601.

Ha ckinbku genmbestiB 3pocTae Hanmpyra Ha BUXO/II ITiICHITIOBAaYa, SKIIIO B HOTO
TEXHIYHUX YMOBAX BKa3aHO, [0 KOSQIIIEHT MiICHIICHHS MOTYKHOCTI 1opiBHIoe 20 ab, a
koedirienT miacwieHHs crpymy — 107

602.

Ha ckinpku genu6est 3poctae CTPyM Ha BUXOJII MiICHITIOBaYa, SIKIIO B HOTO TEXHIYHUX
YMOBAaXx BKa3aHO, 1110 KOe(II[iEHT MiJCUICHHS MOTYHOCTi 1opiBHIOE 40 AB, a koedirieHT
Hanpyru — 1007

603.

Ha ckinbku genuoestiB 3poctae NOTYKHiCTh Ha BUXOJ1 MiJCHIIIOBAYa, SKIIO B HOTO
TEXHIYHHUX YMOBAaX BKa3aHO, 10 KOe(illiEHTH MiJICUICHHSI HANIPYTU Ta CTPyMY
nopiBHIOIOTH 20 1B?

604.

Ha ckinbku genmoestiB 3poctae MOTYKHICTh Ha BUXOJI1 MiJICHITIOBaYa, SIKIIO B HOTO
TEXHIYHUX YMOBaX BKa3aHO, 0 Koe(illie€HT MmiACHICHHS Hanpyru gopisaioe 100, a
koedinienT miacwieHas crpymy — 20 nb?

605.

KoedirienT yacToTHIX CIOTBOpEHb HiacwioBada Mr Ha gactoti F nopisaroe 3 nb. fke 3
HaBEJICHUX HUKYE CIIBBIIHOIIECHD ICHYE MIXK KOe(II[ieHTaMU MiJCUIICHHS Ha CepeIHI
gacrori (K.) Ta yacrori F?

606.

Ha ckinbku genudestiB 3pocTtae NOTYKHiCTh Ha BUXO/I1 ITiICUITIOBaYa, SIKIIO B HOTO
TEXHIYHUX YMOBAX BKa3aHO, 110 KOe(DIIIEHT MiICUJICHHS HANPYTrH aopiBHioe 10, a
KoedilieHT mijicuieHHs crpymy — 20 1b?

607.

Koedimient vacroTHux cnorBopens mniacuiatoBada Mt Ha yactoTi F nopisatoe 20 1b. fxe 3
HaBEJICHUX HUKYE CIIBBIIHOIIECHD ICHYE MIXK KOe(II[ieHTaMU MiJCUIICHHS Ha CepeIHIM
gacrori (K.) Ta yacrori F?

608.

KoedirieHT 4acTOTHUX CIIOTBOPEHb NEPIIOro Kacka/a ABOKACKAIHOTO MiICHIIIOBaYa Ha
gacTtoTi F mae Mif < 1. SIkoMmy 3 HaBeleHUX HUKYE CITIBBITHOIICHH ITOBUHEH BiAMOBIIATH
KOE(]IIIEHT YaCTOTHUX CIIOTBOPEHb Ha Tii caMiif 4acTOTI Ipyroro Kackanuy, oo
3MEHIINTH BUKPUBJICHHS iICHIIIOBava?

6009.

[epmriii kackaa ABOKACKaAHOTO MiJCHIIOBaYa Ha 4acToTi F Mae koedillieHT 4acTOTHHUX
crnotBopenb Mif > 1. SIkoMy 3 HaBeZeHUX HI)KUE CIIBBITHOIIEHb TTOBUHEH BiIOBIIaTH
KOe(IIi€HT YaCTOTHUX CIIOTBOPEHB Ha Til caMii 4acTOTI APYroro Kackamy, Moo
3MEHIIUTH BUKPUBIICHHS MiICUIIOBaya?

610.

[epmriii kackaa ABOKACKaAHOTO MiJCHIIIOBaYa Ha 4acToTi F Mae koedillieHT 4acTOTHHUX
cnotBopenb Mif < 1. Slkomy 3 HaBeJleHUX HUXKYE CITIBBITHOIIEHb TOBUHEH BiIMOBIIATH
KOe(IIi€HT YaCTOTHUX CIIOTBOPEHB HA Til camMii 4acTOTI APYroro Kackamy, Moo
3MEHIIUTH BUKPUBIICHHS MiICUIOBavya?

611.

Koediuient mincunenns Kr va yactoti F nopisuioe 10, a Ha cepenniit Ke = 20. SIkomy
3HAYEHHIO BiJIIOBi/Ta€ KOSHIIIEHT YaCTOTHUX CIIOTBOPEHb MijickiaoBada Mr Ha gacToTi F?

612.

KosxeH 3 kackaziB JBOKACcKaJHOTO MiJCUIIOBAYa XapAKTEPH3Y€ETHCSI HUKHBOIO TPAHUIHOIO
Y4aCTOTOIO, 10 TOPiBHIOE f,. BKaXiTh, 4OMY JOPIBHIOE HIDKHS FPaHUYHA YAaCTOTA I[HOTO
JIBOKACKaTHOT'O MiICHIIIOBayva.

613.

KoskeH 3 kackaiB TBOKACKaIHOTO MiACHIIOBAYa XapaKTEPH3Y€ETHCS BEPXHbOIO
I'PaHUYHOIO YaCTOTOIO, sIKa JOPiBHIOE f,. BKaxkiTh, 4OMy JTOpPIBHIOE HYKHS IPaHHYHA
4acTOTa I[bOTO JIBOKACKAHOTO MiICHIIIOBAYA.

614.

SIxe 3HaueHHsI KoedillieHTa MiICHJICHH 32 HANPYIroK K, € XapaKTepHUM JUIs
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nigcwrosaya 31 CE?

615. | SIxe 3HaYeHHA KOoe]ilieHTa MiJCHICHHS 32 HANPYIo0 K, € XapaKTepHUM IS
nincwrosaya 31 CB?

616. | SIxe 3HaYeHHA KOoe]ilieHTa MiJCHICHHS 32 HANPYIo0 K, € XapaKTepHUM IS
nipcwrosaya 31 CK?

617. | SIxe 3HaYeHHA KOCDILIEHT MiICHIICHHS 32 CTPYMOM K; € XapaKTepHUM JIJIs MiACHITIOBaYa 31
CE?

618. | fIxe 3HaueHHS KOedIIi€HTA TIICUIICHHS 32 CTPYMOM K; XapaKTepHUM JUIs MiACHIIIOBava 31
CBh?

619. | SIxe 3HaueHHS KOedIII€HTA MICUICHHS 32 CTPYMOM K € XapaKTEepHHUM IS ITiJICHITIOBaYa
31 CK?

620. | BkaxiTh BiTHOCHE 3HaYEHHS BXiAHOro onopy miacuioBaya 31 CE, mopiBHSIHO 3 BXiTHUM
omopom niacmioBadiB 31 CK ta CB.

621. | BkaxiTh BiTHOCHE 3HaYEHHS BXiAHOro onopy miacmioBayda 31 CK, mopiBHSIHO 3 BXiTHUM
omopom niacmitoBadis 31 CE ta CB.

622. | bazoBuii eeMeHT MOPIBHSAHHSA, IKUW IMPOKO BUKOPUCTOBYETHCS B CHCTEMaX KOHTPOJIIO Ta
aBTOMATHYHOTO KEPYBaHHS?

623. | 3a KOro CHiBBIIHOIIEHHS M1 BUXiTHUM OMOPOM JI)Kepena curHany R, Ta BXigHuM
ormopoM TifcwmitoBada Rex Oye oTpuMaHo OiLIbIHNA KOS(III€HT I ICUIICHHS 32
NOMYIHCHICMIO?

624. | 3a sIKOTO CITIBBITHOMIEHHS MK BUXIIHUM OTIOPOM JiKepelia CUrHally Ry Ta BXiiTHUM
ornopoM mifcuitoBaua Rex Oyae oTpuMano OUIbIINN KOe(ILIE€HT MiICUICHHS 3a
HANPYromw?

625. | 3a sIKOTO CIiBBIIHOMIEHHS Mi’K BUXI/IHUM OTIOPOM ITi/IcHTtOBavya R, Ta ommopom
HaBaHTaXeHHs Ry OyJie oTpuMaHo O61IbIINI Koe(illi€HT MiJCUICHHS 32 HANIPYT010?.

626. | 3a SIKOTO CIiBBIIHOMIEHHS Mi’K BUXI/IHUM OTIOPOM ITi/IcHTIOBavYa Ry, Ta ommopom
HaBaHTaXeHHs Ry OyJie oTpuMaHo O61IbIINH KOoe(illi€HT MiJCUICHHS 32 CTPYMOM?

627.

BkaxiTb, yoMy JOpiBHIOE BXiIHMI OIip 1HBEPTYIOYOro MiJICHIIOBaya (IUB. PUCYHOK), Y
skomy R1= 2 kom, R2 = 20 kOwm, a BXimHuit omip onepariifHoro migcumioBada Rop = 2
MOwm.

628.

BkaxiTh, YOMy JOPIBHIOE BXiIHHI OIip iHBEPTYIOYOro MiJICHIIOBaya (IUB. PUCYHOK), Y
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skomy R1= 2 xom, R2 = 20 kOwm, a BXigHuU# omip onepariitHoro mijacuimoBada Roy = 2
MOw.

629. R2
)
U v
L I
SIK 3MIHUTBCS cMYyra NPONMYCKAHHS IHBEPTYIOUOTO IMiICHIIOBaYa (JUB. PUCYHOK), SKIIO
BBECTH KOHJECHCATOP B BX1/IHE KOJIO IHBEPTYOUOTro nijcuitoBaya? Bona
630. HC
R2
— 1
R I
10 >
U,
TRy s
SIK 3MIHUTBCS cMYyra NPONMYCKAHHS IHBEPTYIOUOTO ITiICHIIIOBaYa (JIUB. PUCYHOK), SKIIIO
BBECTH KOHJEHCATOP B KOJIO 3BOPOTHOTO 3B 3Ky 1HBEPTYIOUOIO ITiICHIIIOBaYa (JIUB.
pucyHok)? Bona:
631.
SIke 3 criBBiIHOLIEHD TpeOa BUKOHATH, /00 TPAH3UCTOP €JIEKTPOHHOTO KIH04a (JIUB.
PHUCYHOK) Oy6 B pexuMi HacuyenHns [lpumimkuy: MO3HAYSHHS CTPYMIB, 1110 BUKOPUCTAHI y
BHPA3ax, 30iraloThes 3 MO3HAYEHHAMH Ha PUCYHKY. N, — KoedilienT nepenadi crpymy
TpaH3HCTOpA.
632. Ex
Ry
R
LYBX
RGZ

B

Sxke 3 ciBBiIHOIIIEH TPeOa BUKOHATH, 1/00 TPAH3UCTOP €JIEKTPOHHOTO KITto4ua (IHB.
PHUCYHOK) Oy6 B peXXUMI HACUYEHHA.
Ilpumimkuy: TO3HaYEHHS, IO BUKOPUCTaH1 y BUpa3ax, 301ratoThCsl 3 MO3ZHAYEHHSIMH Ha

pucynky. N,; — koedimienT mepenaui cTpyMy TpaH3HCTOpa
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633.

Uy
4oL

Ske 3 ciBBiIHOIIIEH TPeOa BUKOHATH, 1/00 TPAH3UCTOP CJICKTPOHHOTO KIIto4ua (IHB.
PHUCYHOK) 0y€ B PeXKHUMI HACUYEHHA
Ipumimkuy: MO3HAYEHHS CTPYMIB, 1II0 BUKOPUCTaHI y BUpa3ax, 30iratoTbCs 3

N03HAYEHHAMH Ha PUCYHKY. N,- — KoedilieHT nepenaydi cTpyMy TpaH3UCTOPA.

634.

L)
Ry
R

I

L‘BX
Ry
J— _LIRZ J_
Ske 3 ciBBiIHOIIIEH TPeOa BUKOHATH, 1/0O TPAH3UCTOP CICKTPOHHOTO KIIto4Ya (IuB.
PHUCYHOK) 0y6 B PeXKUMI HACUUEHHA

IIpumimku: IO3HAYEHHS CTPYMIB, 1110 BUKOPUCTAaHI y BUpa3ax, 301ratoTbcs 3
TO3HAYEHHAMHU Ha PUCYHKY. Nyr — KoedillieHT nepeaadi cTpyMy TpaH3HMCTOPA.

635.

SIke 3 cIiBBiIHOLIEHD TpeOa BUKOHATH, /00 TPAH3UCTOP €JIEKTPOHHOTO KIH04a (JIUB.
PUCYHOK) Oy6€ B PEKUMI HACUYEHHA
Ilpumimku: TO3HAYEHHS CTPYMIB, 1110 BUKOPUCTAaHI y BUpa3ax, 30iratoTbcs 3

IIO3HAYCHHAMUA HAa pPUCYHKY. — KOC iI_IiCHT e CI[El‘Ii CTpyMy TpaH3UCTOpPA.
h21E

636.

[

™
oL
SIke 3 criBBiIHOLIEHD TpeOa BUKOHATH, /00 TPAH3UCTOP €IEKTPOHHOTO KIt04a (JIUB.
PUCYHOK) Oy6 B pexXuMIi BiciueHHs.

IIpumimkuy: IO3HAYEHHS CTPYMIB, 1110 BUKOPUCTAaHI y BUpa3ax, 30iratoTbCs 3
TO3HAYEHHSAMHU Ha PUCYHKY. Nyr — KoedillieHT nepeaayi cTpyMy TPaH3HCTOPA.
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637. Ex _l
-[ R, [l
L‘BX
L o
Ske 3 ciBBiIHOIIIEH TPeOa BUKOHATH, 1/0O TPAH3UCTOP CICKTPOHHOTO KIIto4ua (IHB.
CXEMY PHCYHKY) Oy6 B peXnMi BiiciueHHS.
Ipumimky: MO3HAYEHHS CTPYMIB, IO BUKOPUCTaHI y BUpa3ax, 30iratoTbes 3
N03HAYEeHHAMH Ha PUCYHKY. N,- — KoedilieHT nepenaydi cTpyMy TpaH3UCTOPA.
638. E Ex
R, |:|
LYBI
R,
Lo4-
Ske 3 ciBBiAHOIIIEHb TPeOa BUKOHATH, 100 TPAH3UCTOP €JIEKTPOHHOTO KIItoua (IHB.
PHUCYHOK) Oy6¢ B peXHMI BiiciYeHHS.
Ilpumimky: TIO3HAUYEHHA CTPYMiB, II0 BHKOPUCTaHI Yy BHUpa3aX, 30irarmrbcs
TIO3HAYEHHSIMHI Ha PUCYHKY. Ny: — KoedillieHT Tepeaadi cTpyMy TPaH3HCTOPA.
639.

INRKD

4o

SIke 3 criBBiIHOLIEHD TpeOa BUKOHATH, /00 TPAH3UCTOP €IEKTPOHHOTO KIt04a (JIUB.
PHUCYHOK) Oy6¢ B peKrMi BiiciueHHs.
Ipumimkuy: IO3HAYEHHS CTPYMIB, 1110 BUKOPUCTAaHI y BUpa3ax, 30iratoTbcs 3

TO3HAYEHHAMHU Ha PUCYHKY. Nyc — KoedillieHT nepeaadi cTpyMy TpaH3HMCTOPA.
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640.

Ske 3 ciBBiIHOIIIEHb TPeOa BUKOHATH, 1/0O TPAH3UCTOP CICKTPOHHOTO KIIto4Ya (IHB.
PHUCYHOK) Oy6é B peXXHMi BiiciueHHS.
Ipumimky: MO3HAYEHHS CTPYMIB, IO BUKOPUCTaHI y BUpa3ax, 30iratoTbes 3

N03HAYEeHHAMH Ha PUCYHKY. N,- — KoedilieHT nepenaydi cTpyMy TpaH3UCTOPA.

641.
Ske 3 ciBBiAHOIIIEH TPeOa BUKOHATH, 100 TPAH3UCTOP €JIEKTPOHHOTO KIltoua (IHB.
CXEeMY PUCYHKY) 0y6 B peXKUMi BigciueHHS.
Ipumimku: TO3HAYEHHS CTPYMIB, 1110 BUKOPUCTaH1 y BUpa3ax, 301ratoTbes 3
MMO3HAYEHHSIMH Ha PUCYHKY

642.

SIke 3 ciBBiIHOLIEHD TPeOa BUKOHATH, /00 TPAH3UCTOP EIEKTPOHHOTO KIt04a (JIUB.
CXEMY PUCYHKY) 0y6 B peX1UMi BigciueHHS.
Ilpumimky: TO3HA4YeHHS CTPyMiB, IO BHUKOPHCTaHI Yy BHpa3ax, 30iraroTbca 3

TO3HAYEHHSAMHU Ha PUCYHKY. Nyc — KoedillieHT nepeaadi cTpyMy TPaH3HMCTOPA.

643. | SIxoMy 3 mepepaxoBaHUX BHpa3iB MOBUHHI 3a/I0BOJBHSITH JOBIAKOBI TapaMeTpu
TPaH3UCTOpa MO MAaKCUMAbHIHM MOTYKHOCTI KOJEKTOpa Poos IPU HOTO BUKOPUCTAHHI B
CXeMi eJIEKTPOHHOTO KJIFoYa

Ipumimku: K — xoedirienT 3amnacy, OiuTbimii 3a oMo (3a3Buyait K=1,2 ... 1,5); P —
HOTYKHICTb, 1110 BUJIUISIETHCS] HA TPAH3UCTOPI HA Yac HOro poOOTH B KIIOUI.

644. | SIkomy 3 mepepaxoBaHUX BUPa3iB MOBUHEH 33J0OBOJIHATH JIOBIIKOBI TapaMeTpH
TpaH3HMCTOpa 110 MAKCUMANIbHIN Hanpy3i kojekTopa U, mpu oro BUKOPUCTaHHI B cXeMi
€JIEKTPOHHOTO KITF0Ya

Ipumimku: K — koedirfieHT 3anacy, Outbmii 3a oquHMIO (3a3Budaii K=1,2 ... 1,5); U, —
Harnpyra JuKepelia )KUBJICHHS.

645. | SIxoMy 3 mepepaxoBaHUX BHPa3iB MOBUHEH 33J0BOJIHATH JIOBIIKOBI TapaMeTpH
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TPAH3HUCTOPA 110 MAKCUMAIIBHOMY CTPYMY KOJIEKTOPA /p0s TIPY HOTO BUKOPUCTAHHI B CXEMi
€JIEKTPOHHOTO KJII0Ya

Ipumimku: K — xoedirienT 3amnacy, Oinbmii 3a ogquamIo (3a3Buyait K=1,2 ... 1,5); I, —
MaKCHMaJIbHUI CTPYM KOJIEKTOpa IpU POOOTI.

646. | Y Tabnuili HaBeAeH1 3HaUYEeHHS YOTHPhOX Joriuaux ¢yukmii (F1, F2, F3, F4) Big nBox
3MIHHHX:
X1l X2 F1 F2 F3 F4
0 0 1 0 1 1
1 0 0 1 1 0
0 1 0 1 1 0
1 1 0 0 0 1
Bkazaru, sika 3 HUX BiJIMTOBIAAa€ TAOJIUIlI iICTHHHOCTI JIOT19HOT QYHKIIT «8ukatoune AbOy:
647. | Y tabnuii HaBe[eH] 3HaUeHHs YoTuphox Joriynux ¢yukuin (F1, F2, F3, F4) Big nBox
3MIHHHX:
X1l X2 F1 F2 F3 F4
0 0 1 0 1 1
1 0 0 1 0 0
0 1 0 1 1 0
1 1 0 0 1 1
Bkazaru, sika 3 HUX BiIOBiAAa€ TaOIUIlI iICTHHHOCTI JIOT19HOT QYHKIIT «8uktoune AEO—
HI»:
648. | Y Tabnuui HaBeneHi 3HaueHHs yotupbox Joriuanx Gynkuii (F1, F2, F3, F4) Big nBox
3MIHHHX:
X1 X2 F1 F2 F3 F4
0 0 1 0 0 1
1 0 0 1 0 0
0 1 0 1 0 0
1 1 1 0 1 0
Ska 3 HaBeneHUX (YHKIIIHN BignoBigae Tabauii icTuHHOCTI PyHKIi «450»
649. | Y Tabnumi HaBeneHi 3HaueHHs yoTupbox Joriuanx Gyukuin (F1, F2, F3, F4) Big nBox
3MIHHHX:
X1 X2 F1 F2 F3 F4
0 0 1 0 0 1
1 0 0 1 0 0
0 1 0 1 0 0
1 1 1 0 1 0
Ska 3 HaBeneHNX (YHKIIIHN BignoBinae Tadauii ictuHHOCTI pyHK1il «4bO0-HIy
650. | Y Tabnumi HaBeneHi 3HaueHHs YoTUpboX Joriuanx Qynkuii (F1, F2, F3, F4) Big nBox
3MIHHHX:
X1 X2 F1 F2 F3 F4
0 0 1 0 0 1
1 0 0 1 0 0
0 1 0 1 0 0
1 1 1 1 1 0
Ska 3 HaBegeHNX (YHKIIIHN BignoBinae Tabiui icThHHOCTI PyHKIT «I»
651. | YV Tabnuri HaBeneHi 3HaueHHs 4oTHPHOX Joriunux Qyukmiit (F1, F2, F3, F4) Bix aBox

3MIHHUX:
Xl X2 F1 F2 F3 F4
0 0 1 0 0 1
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1 0 0 1 0 1
0 1 1 1 0 1
1 1 1 0 1 0
SIxa 3 HaBeJeHUX (QYHKIIH BianoBigae Taduuni ictuaHocTi QyHKuii «/I—HI»

652. | Y Tabnuili HaBeeH]1 3HaUYeHHS YOTHPbOX Joriunux ¢yukmiit (F1, F2, F3, F4) Big nBox
3MIHHHX:
X1 X2 F1 F2 F3 F4
0 0 1 0 1 1
1 0 0 1 1 0
0 1 1 1 1 0
1 1 0 0 0 0
Bkazaru, sika 3 HUX BiJIMTOBIAAa€ TAOJIUIlI iICTHHHOCTI JIOT19HOT QYHKIIT «8ukatoune AbOy:
653. | V tabnuui (e Ha ycix Habopax apeymenmie) HaBEACHI 3HAUEHHS YOTUPHOX JIOTTUHHUX
¢ynkuiii (F1, F2, F3, F4) Bix Tppox 3MiHHHX:.
X1 X2 X3 F1 P2 F3 F4
0 0 0 1 0 0 1
1 1 1 0 1 1 0
0 1 0 0 0 1 1
1 0 1 0 0 1 1
0 0 1 0 0 1 1
1 1 0 0 0 1 1
BBakarouu, 110 Ha BiicyTHIX Habopax Oyze icHyBaTH HeoOXi/IHa BiAMOBIIHICTH, BKAa3aTH,
sKa 3 HUX BiANOBiAae Tabauil icTuHHOCTI JoriyHoi hyHKIT «ABO0-HD.
654. | V tabmui (e na ycix nabopax apeymenmie) HaBeACHI 3HAUCHHS YOTUPHOX JIOTTIHHX
¢ynkuiii (F1, F2, F3, F4) Bix TppoX 3MiHHUX:.
X1 X2 X3 F1 F2 F3 F4
0 0 0 1 0 0 1
1 1 1 0 1 1 0
0 1 0 0 0 1 0
1 0 1 0 0 1 0
0 0 1 0 1 1 0
1 1 0 0 0 1 1
BBaskarouwu, 110 Ha BiJICyTHIX Habopax OyJe icCHyBaTH HeOOXiIHa BiAMOBIIHICTh, BKa3aTH,
sIKa 3 HUX BIJIMOBIJIa€ TAOJIMUIIl ICTUHHOCTI JIOT1YHOT QYHKIIT «A50.
655. | Y tabnuui (re na ycix nabopax apeymenmig) HaBeCHI 3HAYCHHS YOTUPHOX JIOTTYHUX
¢ynxkuiit (F1, F2, F3, F4) Big TppoX 3MIHHUX:.
X1 X2 X3 F1 F2 F3 F4
0 0 0 1 0 0 1
1 1 1 0 1 1 0
0 1 0 0 0 1 1
1 0 1 0 0 1 0
0 0 1 0 1 1 1
1 1 0 0 0 1 0
Braxatouu, 1m0 Ha BificyTHIX Habopax Oyie iCHyBaTH HEOOX11Ha BiAMOBIAHICTh, BKAa3aTH,
sIKa 3 HUX BiANOBIa€ TaOIMIN ICTUHHOCTI JIoTi4HOI QyHKIT «J».
656. | V tabmuii (e na ycix nabopax apeymenmie) HaBeACHI 3HAUCHHS YOTHPHOX JIOTTIHHX

¢ynkuiii (F1, F2, F3, F4) Bix TppoX 3MiHHHX:
X1 X2 X3 F1 F2 F3 F4
0 0O 0 0 0 1 1
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1 1 1 1 1 0 0
0 1 0 1 0 0 0
1 0 1 1 0 1 0
0 0 1 1 1 0 0
1 1 0 1 0 0 0

BBakarouu, 110 Ha BiicyTHIX Habopax Oye iCHyBaTH He0OXiIHa BiIOBIIHICTh, BKA3aTH,
sIKa 3 HUX BIJIMTOBIJIa€ TaOJIUIIl ICTUHHOCTI JoriuyHoi GyHKIii «/I—HI».

657. | BkaxiTh HOMEp PUCYHKY, Ha IKOMY 300pa)KeHUI IBOCTYIICHEBUI YHIBEPCATIBHUIA TpUTEP:
] JTT [ TT
¢ ] & 2
1. 2. 3. 4.
658. | BkaxiTh HOMEp PUCYHKY, Ha SIKOMY 300pa)XeHUI YHIBEpPCATbHHUI TPUTEP 3 TUHAMIYHIM
BXO/JIOM.
T
T |3 DT
D &
C A\C C
OR — K OR ¥
1. 2. 3. 4.
659. | BkaxiTh HOMEp PUCYHKY, Ha SIKOMY 300pa)KCHUI JIOTTYHHM eteMeHT /.
—1
1 2 3. 4.
660. | BkaxiTh HOMEp PUCYHKY, Ha IKOMY 300paK€HUI IBOCTYIIEHEBU YHIBEpCATLHUN TpUTEP:
T
— D O
— D _1& C
— ] :
1. 2. 3 4.
661. | BkaxiTh HOMEp PUCYHKY, Ha SIKOMY 300pa)XeHUI YHIBEpPCATbHHUN TPUTEP 3 TUHAMIYHIM
BXO/IOM.
TT T
D o— —|J
C —c
OR —x
1. 2. 3 4.
662. | BkaxiTh HOMEp PUCYHKY, Ha IKOMY 300pa)KeHUH JOTiyHuNA eneMeHT /.
] &
1. 2. 3. 4.
663. | BkaxiTh HOMEp PUCYHKY, Ha SIKOMY 300pa)KeHUH JIOTTYHUH eleMEeHT «BUKJII0YHe ABO
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] — 1
=1 _—=1)_ J&) —
1. 2. 3. 4.
664. | BkaxiTh HOMEp PUCYHKY, Ha IKOMY 300pa)KeHUI JIOTIYHUHN eJIeMEHT «BUKJII04YHe ABO-
HI»
— 1 &
1 & —=1_ —=1 — =
1 2 3. 4
665. | BkaxiTh HOMEp PHCYHKY, Ha SIKOMY 300paxeHHH CHHXpoHHHMU RS Tpurep 3 iHBepcHHUMHU
BXOJIaMHU.
T ] TT T
S 1 D D
C —] C C
R | R R
1. 2. 3. 4
666. | x1 _ | &
X2 ——
& F
Ha pucynky Hajana cxeMa Ha JIOTIYHUX elleMeHTax. BkaxiTh, sika joriyHa QyHKIIIS
pealti3y€eThesl CXeMOIO.
667.
e
]J:[ F
Ha pucynky HamaHa cxemMa Ha JIOTIYHHMX €JIeMEHTax. BkaxiTe, ska joridHa (QyHKIIsS
peaTi3yeThCs CXEMOIO.
668.
X1 | &
F

Ha pucyHky HajjaHa cxeMa Ha JIOTIYHHX eJleMeHTaX. BKaxiTh, sika JoriuHa QyHKILs




Kutomupcbka
noJiTexHika

MIHICTEPCTBO OCBITU I HAYKHU YKPATHU I1-04.00-04.04-
JEP)KABHUM YHIBEPCUTET «’ KUTOMUPCBKA IMOJITEXHIKA» G7.00.1/M/n--
Cucrema ynpasiinng skictio JCTY ISO 9001:2015 ta ICTY ISO 21001:2019 01-2025
Bunycx 1 | 3minu 0 | Exzemnnsap Ne 1 Apx 121/87

pealti3y€eThecsl CXEMOIO.
669.
X1 | 1 1
}L
&
Ha pucynky Hajana cxeMa Ha JIOTIYHUX eJIeMeHTax. BkaxiTh, sika jJoriyHa QyHKIIis
peaTi3y€eThCsl CXEMOIO.
670.
]L
1
Ha pucynky HajaHa cxeMa Ha JIOTIYHHX eJIeMeHTaX. BkaxiTh, sika oridHa QyHKIIis
pealti3y€eThCsl CXEMOIO.
671.
&
:’EIL
x3—{ 1
Ha pucyHnky HajjaHa cxema Ha JIOTIYHHMX elleMeHTaX. BkaxiTb, sika joriuHa QyHKIis
peaTi3yeThCs CXEMOIO.
672. e
X1 3 1
}
&
s 1
N
Ha pucynky Hajana cxeMa Ha JIOTIYHUX eJIeMeHTax. BkaxiTh, sika joriyHa QyHKITist
peastizyeTbesi CXEMOIO.




M}HICTEPCTBO OCBITU I HAYKHU YKPATHU 11-04.00-04.04-
JKuroMupchKa JEP)KABHUM YHIBEPCUTET «’ KUTOMUPCBKA IMOJITEXHIKA» G7.00.1/M/n--
noJiTexHika Cucrema ynpapiinns skictio JICTY ISO 9001:2015 ra ACTY ISO 21001:2019 01-2025
Bunycx 1 | 3minu 0 | Exzemnnsap Ne 1 Apx 121/88
673.
F
X3 — & ; ]

Ha pucynky HajmaHa cxema Ha JIOTIYHUX eJIeMeHTaX. BkaxiTh, sika noriyHa QyHKIIis
peatizyeThesi CXEMOIO.

674. X
1
X,
11 F
Ha pucynky Hajgana cxema Ha JIOTIUHUX elleMeHTaxX. BkaxiTh, sika JoriuHa (QyHKIis
peaTi3y€eThCsl CXEMOIO.
675.
X — & |1
X1 F
| S O
3 _ | &
X4
Ha pucynky nanano noriuamii etemeHT 2—3—-1-ABO—-HI, Ha BX0/1 SKOTO TO/aH1 JIOT19H1
cUrHaJIi. BkaxiTh npaBuiIbHUIN BapiaHT BUpa3y BUXIHOTO CUTHAIY.
676.
X2 & | 1
X1 F
x3 | &
X4 —

Ha pucynky nanano noriuamii enement 2—3—I-ABO-HI, Ha Bxou SKOro MojiaHi JIOT14H1
curHaiay. BkaxiTe npaBuiIbHUM BapiaHT BUPa3y BUXIJHOTO CUTHATY.
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677.
X2 & | 1
X1 F
X3 __ 1
X4

Ha pucynky Hagano noriuauii enemenT 2—3—-1-ABO-HI, Ha BX0oau sikoro 1mojaHi JIOT14Hi
curHayii. BkaxiTe npaBWwiIbHUN BapiaHT BHpa3y BUXIJHOTO CUTHAIY.

678.
X2 & |1
X1 —I: F
&
X3 |
0
Ha pucynky nanano noriunmii enement 2—3—-I-ABO-HI, Ha Bxou SKOro nojaHi JIOTiuH1
curHaiau. BkaxiTh npaBUIbHUIA BapiaHT BUPA3y BUXIJHOTO CUTHATY.
679.
X2 & 1
X1 F
X3 &
X4
Ha pucynky nanano noriuamii eemenT 2—2—-1-ABO—-HI, Ha BXo1 SKOTO TOJaH1 JIOT19H1
cUrHaiay. BkaxiTh NpaBUIbHUI BapiaHT BUPA3y BUXIJHOIO CUTHAILY.
680. 1
— & 1
X1 F
X3
— &
X4

Ha pucynky nanano noriuamii enement 2—2—-I-ABO-HI, Ha Bxou SKOro MoJiaHi JIOT14H1
curHaia. BkaxiTh npaBuiIbHUM BapiaHT BUPa3y BUXIJHOTO CHUTHATY.
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681.
X1 F
P
X4

Ha pucynky nanano noriuamii enement 2—2—-1-ABO—-HI, Ha Bxo1u SKOro MoJiaHi JIOT14H1
curHayid. BkaxiTe npaBuiIbHUN BapiaHT BUpa3y BUXIJHOTO CUTHAIY.

682.
0 & | 1
X1 E
&
X4
Ha pucynky nanano noriuamii etemeHt 2—2—-1-ABO—-HI, Ha BXo1 SIKOTO TO1aH1 JIOT19H1
cUrHayid. BkaxiTh npaBuiIbHUN BapiaHT BUPaA3y BUXIJHOTO CUTHATY.
683.
1 F
&
X3
X4
Ha pucynky nanano noriunmii enement 2—2—-I-ABO-HI, Ha Bxou SKOro nmojaHi JIOT14H1
curHaiay. BkaxiTh npaBuIbHUM BapiaHT BUPA3y BUXIJIHOTO CUTHANTY.
684.
X1— 1
— ¥V
X2—
BkaxiTh 3Hau€HHs BUX11HOI (PyHKIIIT HABEJJIEHOTO Ha PUCYHKY JIOT1YHOTO €JIEMEHTY MpHU
BKa3aHIil yMOBI.
685.
— V¥
X2—

BxkaxiTe 3HaUeHHS BUX1IHOT (PyHKIIIT HABECHOTO Ha PUCYHKY JIOT1YHOTO €JIEMEHTY MPH
BKa3aHiil YMOBI.
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686. X7

BxkaxiTe 3HaU€HHS BUX1IHOT (PYHKIIIT HABEJEHOTO Ha PHUCYHKY JIOT1YHOTO €JIEMEHTY MPH
BKa3aHiil YMOBI.

687. X7
BxaxiTh 3HaueHHS BUX1IHOI (PYHKIII] HABEIEHOTO HA PUCYHKY JIOTTYHOTO €IEMEHTY IIpU
BKa3aHill YMOBI.
688. ]
BxkaxiTh 3Hau€HHs BUX1/1HOT (DyHKIIIT HABEJICHOTO HAa PUCYHKY JIOTTYHOTO €JIEMEHTY IPH
BKa3aHiil YMOBI.
689.
Oo— ¥V
X2—
BkaxiTh BapiaHT 3Ha4eHHs BUXIJHOI ()yHKIII{ HaBEJEHOT0 HA PUCYHKY JIOTIYHOTO
€JIEMEHTY NP BKa3aHii yMOBI.
690.
Oo— ¥V
X2—
BxaxiTh BapiaHT 3Ha4€HHSI BUX1HOI (DyHKIIIi HABEJEHOTO HA PUCYHKY JIOTIYHOTO
€JIEMEHTY IIpH BKa3aHill yMOBi.
691.
X1 1
y
X2 —

BxaxiTh BapiaHT 3HaU€HHS BUX1JHOI (DYHKIIIi HABEJEHOTO HA PUCYHKY JIOTTYHOTO
eJIEMEHTY IPH BKa3aHiil yMOBI.
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692.

BkaxiTp BapiaHT 3HaYeHHS BUX1IHOI (DyHKII1 HaBEIEHOTO HA PUCYHKY JIOTIYHOTO
€JIEMEHTY IPH BKa3aHii YMOBI.

693.
BkaxiTh BapiaHT 3Ha4€HHS BUX1JHOI (DyHKIIIi HABEJEHOTO HA PUCYHKY JIOTIYHOTO
€JIEMEHTY IPH BKa3aHii yMOBI.

694.
BxaxiTh BapiaHT 3Ha4€HHsI BUX1JJHOI (DyHKIIIi HABEJEHOI'O HA PUCYHKY JIOTIYHOTO
€JIEMEHTY IpH BKa3aHill yMOBI.

695. Y7 &
BxaxiTh BapiaHT 3Ha4€HHSI BUX1JJHOI (DyHKIIIi HABEJEHOI'O HA PUCYHKY JIOTIYHOTO
€JIEMEHTY IIPH BKa3aHiil yMOBI.

696. Y7
BkaxiTh BapiaHT 3Ha4eHHS BUX1JHOI (DYHKII{ HAaBEIEHOTO HA PUCYHKY JIOTIYHOTO
€JIEMEHTY NP BKa3aHii yMOBI.

697. X7

BxaxiTh BapiaHT 3Ha4€HHSI BUX1JHOI (DyHKIIIi HABEJEHOTO HA PUCYHKY JIOTIYHOTO
€JIEMEHTY IPH BKa3aHiil yMOBI.
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698. X7

O—V
X2 |

BkaxiTh BapiaHT 3Ha4eHHs BUXITHOI ()yHKII{ HABEAEHOTO HA PUCYHKY JIOTIHYHOTO
€JIEMEHTY IPU BKa3aHii YMOBI.

699. X1
BkaxiTp BapiaHT 3HaYeHHS BUX1THOI (DyHKII1 HaBEJIEHOTO HA PUCYHKY JIOTIYHOTO
€JIEMEHTY IPU BKa3aHii YMOBI.

700.
BxaxiTh BapiaHT 3HaU€HHS BUX1IHOI (DYHKIIIT HABEAEHOTO HA PUCYHKY JIOTTYHOTO
€JIEMEHTY P BKa3aHii yMOBI.

701. X1
BkaxiTh BapiaHT 3Ha4eHHs BUX1JIHOI (DyHKIIIi HaBEIEHOT0 HA PUCYHKY JIOTIYHOTO
€JIEMEHTY NP BKa3aHii yMOBI.

702. b
BxaxiTh BapiaHT 3Ha4€HHSI BUX1HOI (DyHKIIIi HABEJEHOT'O HA PUCYHKY JIOTIYHOTO
eJIEMEHTY IIPH BKa3aHii yMOBI.

703. X7

BxaxiTh BapiaHT 3Ha4€HHSI BUX1HOI (DyHKIIIi HABEJEHOTO HA PUCYHKY JIOTIYHOTO
eJIEMEHTY IPH BKa3aHiil yMOBI.
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704.

X2

o—Y

BxaxiTh BapiaHT 3Ha4C€HHs BUX1IHOI (DYHKIIIT HABEJIEHOTO HA PUCYHKY JIOTIYHOTO

€JIEMEHTY NPH BKa3aHiil yMOBI.

705.

X1__
X2 —

1

O—¥

BkaxiTp BapiaHT 3HaYeHHS BUXITHOI ()yHKII{ HAaBEIEHOTO HA PUCYHKY JIOTIYHOTO
€JIEMEHTY IPU BKa3aHii YMOBI.

706.

X1 __

X2

=1

O— Y

BkaxiTh BapiaHT 3Ha4eHHs BUX1JIHOI (DyHKIIIi HaBEIEHOT0 HA PUCYHKY JIOTIYHOTO

€JIEMEHTY P BKa3aHii yMOBI.

707.

X1

X2 —

1

O— ¥

BxaxiTh BapiaHT 3HaU€HHS BUX1JHOI (DyHKIIII HABEJEHOI'O HA PUCYHKY JIOTIYHOTO
€JIEMEHTY IIPH BKa3aHiil yMOBI.

708.

—

C

3a sIKOTO PiBHS YU 3MiHHU PiBHS CUTHAITY, 110 HAJXOAUTh HA BXiJ CHHXPOHI3aIlil (1uB.
PHCYHOK), 11100 aKTUBI3yBaTH BIUIMB iHIIMX KEPYIOUMX CHTHATIB HA CTaH NPUIIAAY?

709.

C
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3a AKOro piBHS 4K 3MiHHU PIBHS CHTHAITY, III0 HAXOAUThH HA BXiJ CHHXPOHI3aIlil (IH1B.
PHCYHOK), 1100 aKTUBI3yBaTH BIUIMB iHIIMX KEPYIOUUX CHTHAIIB HA CTaH NPUIIATY?

710.

>>

3a SIKOTO piBHS YM 3MiHU PiBHS CHTHAITY, 110 HAJIXOIUTh HA BX1Jl CHHXPOHi3alii (IuB.
PUCYHOK), 1100 aKTUBI3yBaTH BIUIUB IHIINX KEPYKOYHMX CUTHAIIB HA CTaH NMpUIaTy?

711.

—

3a SIKOTO piBHS YM 3MiHU PiBHS CHTHAITY, 110 HAJIXOIUTh HA BX1Jl CHHXPOHi3alii (IuB.
PUCYHOK), 1100 aKTUBI3yBaTH BIUIMB IHITUX KEPYIOUHUX CUTHAIIB HAa CTaH MPUIATy?

712.

3

3a sKOro piBHA YM 3MiHU PIBHSI CUTHAITY, IO HAJXOAUTh Ha BX1Jl CHHXPOHI3aIil (JIUB.
PHUCYHOK), 11100 aKTHBI3yBaTH BIUIMB IHIIMX KEPYIOUMX CUTHAJIIB HA CTaH NMpHJIaay?

713.

T

3a AKOTO0 PiBHA YM 3MiHU PIBHS CUTHAIY, IO HAJAXOAUTH HA BX1Jl CHHXPOHI3AII1 (UB.
PHUCYHOK), 11100 aKTHBI3yBaTH BILIUB IHIIMX KEPYIOUMX CUTHAIIB HA CTaH Mpuiamy?
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714.

—I>de

3a SIKOTO PiBHS UM 3MIHU PIBHS CUTHAITY, 10 HAJXOAUTh Ha BXiJ CHHXpOHI3allii (1B.
PHUCYHOK), 1100 aKTHBI3yBaTH BILUIMB IHIIMX KEPYIOUMX CHTHAJIIB HA CTAH MPHJIAAy?

715. | [ToyaTKOBHUIA BUXITHUM KOJI peBEpCUBHO20 0eCAMK08020 iYuIbHUKA, IO HAJIAIITOBAHO Ha
AOAATHUH PEXUM, TOPIBHIOE NECITKOBOMY YMCITy TPH. Yepes CKiTbKH TaKTOBHX
JIYUIBHUX IMIYJIBCIB JIIYUIBHUK OOHYIUMbCS?

716. | [ToyaTKOBUI BUXITHUN KOJI peBepCUBHO20 0eCAMKO8020 NiYUIbHUKA, 110 HAJAIITOBAHO Ha
Bil’€eMHMIl pexXHM, TOPIBHIOE IECATKOBOMY YHCITY TPH. Uepes CKUTbKU TaKTOBUX
JYUJIbHUX IMITYJIbCIB JIIYUJIBHUK 0OHYyIUmMucs?

717. | IloyaTKOBUI BUXITHUHN KOJT pe8epcusrHoc0 08iliIk08020 YOMUPUPO3pPIOH020 TUNIHHUKA,
1110 HAJIAIITOBAHO HA JOJATHIH pEXUM, TOPIBHIOE IECITKOBOMY UHCIY AecAThb. Uepe3
CKUIBKHM TaKTOBHX JIIYMJIbHUX IMITYJIbCIB JTIUMJIBHUK OOHYIUTHCS?

718. | [ToyaTKOBUI BUXITHUN KOJI peBepCUBHO20 OBIUKOB020 YOMUPUPO3PSIOHO20 TTUYNIIbHHKA,
0 HATAIITOBAHO HA Bil’€MHHM PEXUM, JOPIBHIOE JIECATKOBOMY YHUCITY AecTh. Uepe3
CKUIBKY TaKTOBHX JIHYMJILHUX IMITYJIBCIB JTIYMJIBHUK OOHYJIUTHCS ?

719. | IloyaTKOBUIT BUXITHUH KOJI pe8epCcusHo20 0BIlIKOB020 N 'Smupo3ps0H020 TTYWIBHUKA, 10
HAJIAIITOBAHO HA Bil’€MHMI PEeXUM, JOPIBHIOE AECATKOBOMY YHCIY ABAAUATH. Uepe3
CKIJIbKY TAKTOBUX JIYMJIBbHUX IMITYJIbCIB JIYUJIBHUK OOHYIUTHCS?

720. | [ToyaTkOBUH BUXITHHH KOJ pesepCcuHoco 08illko8020 n’AmMupo3psa0Ho20 TYUIbHUKA, 110
HAJIAIITOBAHO Ha AOAATHIN PeXHM, JOPIBHIOE JECATKOBOMY YHCITY ABAAUATH. Uepes
CKUIbKHM TaKTOBHX JITYMJIbHUX IMITYJIbCIB JIUMJIBHUK OOHYJIUTHCS?

721. | BkaxiTh, SKi 3 HABEICHUX HWKUYE QYHKIIH He MOKYTh OyTH BUKOHAHI Ha PETICTPi 3¢y8):

722. | BkaxiTh, SKi 3 HaBEICHUX HIKUYE QYHKLINH MOKYTh OyTH BUKOHaHI Ha pericTpi mam’ATi

723. | BkaxiTh, gKi 3 HaBeIeHUX (PyHKI[il He MOKYTh OyTH BUKOHaHI Ha peBepCHBHOMY
pericTpi:

724. | BkaxiTh, gKi 3 HaBEeICHUX HUXKUYE (PYHKI1H HE MOXKYTh OyTH BUKOHAHI HA pe6epCuUSHOMY
peeicTpi:

725. | SIxa KUIBKICTh IIMH BXOJUTh B CUCTEMHY MaricTpajib MIKpOIPOLIECOPHOI CHCTEMH Ha 0asi
MK-517

726. | Sxi ¢ynkuii Bukonye AJIIT mikporporecopa KPS§0BM80A?

727. | SIxk Ha3UBA€THCS MIPHUCTPIH, 11O BiNOBIIA€ 32 BUKOHAHHS apU()METHIHHX, JIOTTIHUX 1
orepalii yrnpasJiHHs, 3alIMCAHUX B MAIIMHHOMY KOJIi?

728. | ADDR bus po3mmdpoByeThes SIK:

729. | IIpu mmHHIA cTpyKTypi (apxiTekTypa (pon Helimana) 3B's3KiB AaHi MK IPUCTPOSIMH
MIePeIar0ThCS:

730. | SIx Ha3WBa€THCS MIMHA, B SIKii epegada JaHUX MOYKE BUKOHYBATHCS B 000X HanmpsMax?

731. | MikpormporecopHuil mpucTpiii — 1e:

732. | SIke 3 mpU3HAYCHb aKyMyJIsITOpa y ckiai Mikponpomecopa KPS§OBMSOA ne BnacTue
IUIST HHOTO?

733. | Y yomy mosisirae mpu3HAaYEHHS 30BHINTHBOT Mam'siTi MIKPOIIPOIIECOPHOT CHCTEMH ?

734. | besnocepenHs anpecairis mepeadavae, 1mo:

735. | o sixkoi rpynu KOMaH/ HAJIGKUTh KOMaH/1a IeKpeMeHTa?
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736. | SAxwuii Tunn oOMiHy 3a0e31euye OLIbIT BUCOKY IIBHAKICTD Nepeaadi iHhopmarii?

737. | Y yoMy rosioBHa nepeBara MikponpoIecopHoi CUCTeMu?

738. | Ilepexin B sikuii pexxuM 0OMiHY 3a0€31edye MaKCUMaJIbHY IBHUJIKICTh?

739. | Sxuii MakcUMabHUM 00'€M Mam'siTi MOXKe OyTH JOCTYIHUI B MIKPOTIPOLIECOPHIH CHUCTEMI,
SIKIIIO PO3PSAHICTD aApecHOi MUHU 167

740. | /15 9oro nmpu3HAYCHI PEriCTPU 3arajbHOTO MPU3HAYEHHS ITporecopa’?

741. | JInst 90TO CIYTYE pericTp o3HaK?

742. | Sxwnii npuHIUI pOOOTH CTEKOBOT am'siTi?

743. | Henpsima aipecartisi nepeadoavae, mo:

744. | YkaxiTh BipHE TBEPI)KCHHS.

745. | Sxwii T 0OMiHY JTaHUMHU HalO1LIbII HeOaXkaHMid 11t poOOTH MIBHIKUX MPUCTPOIB
BBE/ICHHS/BUBEICHHSI?

746. | [lo sikoi rpynu KOMaHJ{ HAJICKUTh KOMaHIH POOOTH 13 CTEKOM?

747. | SIki KoMaHU 3a3BHYall HE 3MIHIOIOTh PETICTP 03HAK?

748. | 11lo Ha3uBaeThes "BekTopom nepepruBaHHs" MIKPOKOHTposepa?

749. | Slka 3 HaBelleHUX omepalliii He BUMarae MpoOBEACHHSI IUKJTY OOMIHY 3 MaM'aTTi0?

750. | Ins Toro, mo6 ingopMmalis 30epiragacs JOBIHM yac, il HoTpiOHO 3alucaTu:

751. | Io siKiii 3 CHCTEMHHUX IIMH TEPENAIOTHCS KOJIU KOMaH 1 ?

752. | 151 40ro BUKOPUCTOBYEThCS BEKTOP IIepepUBaHHs?

753. | flxa apxiTekTypa 3abe31edye BHIY IMBUAKOAI0?

754. | 1o sSIKOTO aApecHOro MpOCTOPY MOKHA 3BEPHYTHUCS, BAKOPHCTOBYIOUYH BiCIM JIiHIN
aJpecHoi muHu?

755. | Jlo sikoi rpyIiu HaJieXaTh KOMAaHU BBEJCHHI/BUBEACHHS 3/y OpT?

756. | SIxi KOMaH/M 3a3BUYail HE 3MIHIOIOTh PEricTp O3HAK?

757. | Skuii pexxuM 00MiIHY 3aCTOCYBaTH HaWIpocTinie?

758. | IIpsima azpecartisi nepeadayae, 1io:

759. | SIxe nmpu3HaueHHs JiUMIbHUKA KOMaH Mikpornpouecopa KP5S§0BME0A?

760. | CyTp «I"apBapAChKOi apXiTEeKTypu» MOJISITAE B TOMY:

761. | Jlns 3MeHIIEHHsI BTpAT 4yacy Mpu 0OMiHI MacHBaMU JIaHUX JOLJIBHO 3aCTOCYBATH:

762. | SIki omepaHIu MOXYTh PO3MIIIYBATUCh B CKJIaJli 2-r0 OaiTy 2-0aliTHOI KOMaHIH
Mmikpormpornecopa KPS80BMS80OA:

763. | PexxnM nepepuBaHHsI BUKOPUCTOBYIOTh KOJIH:

764. | SIki 3 mepeniueHuX HUXKYE Y371iB HE BXOSATh JI0 cKiaay Mikpomnponecopa KPS80BMSEOA?

765. | SIxka kOMaH/1a BUKOPUCTOBYETHCS JUISI TOBEPHEHHS 3 MIAMPOrpaMu?

766. | Y sxiit maM'siTi 30epiraeTbcs BMICT PETicTpa 03HAK MPH MepEepHUBaHHI?

767. | Y sixoMy NMOPSAJKY CIIIYIOTh TUIH iH(popMallii B aceMOIepHOMY psiiKy?

768. | Sxi popmaru komana Mae Mikporporecop KPS§O0BME0A?

769. | Sximo agpeca MIKpOIIPOLIECOPHOT cUcTeMH (hOpMy€eThCs Y BUTIIsAL 1 6-po3psiiHOTO ClIOBa,
TO aJIPECHUM MPOCTIP JIOPIBHIOE:

770. | SIxi koMaHU 3a3BUYail HE 3MIHIOIOTh PETICTP O3HAK?

771. | o sixoi rpynu HasnexuTh komana "Bukmoune ABO"?

772. | Slkwmii 3 pexxuMiB OOMiHY JTO3BOJII€E BUKOHYBATH OTepaltii B 00Xi 1 mporecopa?

773. | SIxuii pericTp BU3HAUAE aJpecy HACTYMHOI BUKOHYBaHO1 KOMaHIH?

774. | SIki onepaHu MOXYTb PO3MIILYBAaTUCh B CKJIaJll 2-r0 6aiiTy 2-0aliTHOI KOMaHAH
Mmikporporecopa KPS8§0BM80A?

775. | PerictpoBa aapecariist mepeadoaydae, mo:

776. | Sxi 3 muH Mikpornporuecopa KPS80BMS8OA € nBonanpaBieHUME?

777. | Ilim agpecHUM TPOCTOPOM PO3yMIIOTh:
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778. | SAxwmii crioci6 aapecartii 103BoJisi€e 00pOOJIATH KOHCTAHTH B CHCTEM1 KOMaH/1?

779. | Sxa po3psaHicTh anpecu nopty 8-po3psaHoro mikponporecopa KPS§0BMSE0A?
780. | YoMy n0OpiBHIOE OJIMH MAITMHHUN UK MikpokoHTposiepa K1830BES 1, sikmio yacroTa
TaKTOBOro reneparopa 12 MI'u:
781. | Slxa maM'sTh HE 3MIHIOE CBOTO BMICTY B XOJli BUKOHAHHS IPOTPaMHu?
782. | Slxa KinbKiCTh 8-pa3psaHKX MapaiebHUX MOPTIB HAsIBHA Y OJTHOKPUCTATIBLHOTO
MmikpokoHTposiepa K1830BES1?
783. | Axumii popmaT koMaH] HEe BIacTHBUN §-po3psaHomy Mikpomnporiecopy KPSSOBMS0A?
784. | Slkmio agpeca MikpomporiecopHoi cuctemu GopmyeThest y BUrIIsii 20-po3psHOTO CI0BA,
TO aJAPECHUM MPOCTIP TOPIBHIOE:
785. | Buznauntu BmicT napu HL MIT. KP580BMS8O0A micist BUKOHAHHS HOTO HACTYITHHX
KOMaH/I:
LXI H, 81FFH
INR H
786. | Busnauntu Bmict napu HL MII. KP580BMS8O0A micist BUKOHAHHS HOTO HACTYITHHX
KOMaH/I:
LXI H, 1000H
DCRL
787. | YoMy mOpiBHIOE OJJMH MAIIMHHUHN IUKIT MikpokoHTposiepa K1830BES1, sxmio yacrora
TaKTOBOI0 reHeparopa 6 MI i
788. | Busnauntu Bmict napu HL MII. KP580BMS8O0A micist BUKOHAHHS HOTO HACTYITHHX
KOMaH/I:
LXI H, 81FFH
INR L
789. | Buznauurtu Bmict napu HL MIT. KP580BMS8O0A micist BUKOHaHHS HOTO HACTYITHUX
KOMaH/I:
LXI H, 1000H
DCR H
790. | Sxwuii cnoci6 agpecanii mae komanaa MOV R1, #0F9H mikpokonTposepa K1830BES1?
791. | Buznauntu BmicT napu HL MIT. KPS80BMS8O0A micist BUKOHAHHS HOTO HACTYITHUX
KOMaH/I:
LXI H, 81FFH
INRM
792. | Buznauntu BmicT nmapu HL MIT. KP580BMS80A micist BAKOHAHHS HOTO HACTYITHHX
KOMaH/I:
LXI H, 1000H
DCRM
793. | Buznauntu BmicT nmapu HL MIT. KP580BMS8O0A micist BAKOHAHHS HOTO HACTYITHHX
KOMaH/I:
LXI H, 81FFH
INX'H
794. | Buznauntu B™micT nmapu HL MIT. KP580BMS8O0A micist BUKOHAHHS HOTO HACTYITHHX
KOMaH/I:
LXI H, 1000H
DCXH
795.

3Hai 3A A= L 12
Haiitn Matpumio 3A, skmo A= > 0 11
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796. | YoMy IOpIBHIOIOTH €JIIEMEHTH a Ta b, IKII0 BUKOHYETHCS PIBHICTh

1ol o)

797. 4
Hano matpuii A = (_1 2 3) , B=|11. O0uncouru AB.
2
798. 2x+3y—-4z=2
Po3B’s3atu cuctemy piBHSHB J —X + 2 y+5z=-1
3X-y—-2z=3.
799. 1
Jlano matpuiio A =| 2 |. 3HaiiTu TpaHcIOHOBaHY MaTpHIO AT .
3
800. 3 2 -1 0

3uaiiti cymy matpuis | -5 6 [+ 2 1
1 0 3 -5

801. 2Xx+3y =8
Po3p’sa3atu cucremy piBHSHB
4x -y =2.
802. . " 1 3 . 1 2 0 g 5
ano marpumi A= Ta b= . SIKy 3 BKa3aHUX Jiif MO’)KHA BUKOHATH:
P 5 7 103"
803. 4x+3y-15z=1
Po3B’si3atu cuctemy piBHSIHB { 7X — 2 y+13z=9
X -5y +25z =6.
804.

2 0
Jano matpuito A = (0 5}. 3HaiiTi 00epHEHY MaTPULIO At

805. 2 0 2 1
OG6uuciautu AB, sxmo A= , B= )
0 -3 3 4

806. . 3 2 4 4 -2 0
Jlano marpuiii A= , B= . 3Halitu A—B.
-5 0 1 6 3 1

807. Martpwuiiro A wasuBaroth 00epHEHOI0 10 MaTpuIl A, SKIO:
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808. 2 1
OOYKCIINTH BU3HAYHUK .
3 8
809. 1 1 1
OOuMCIUTH BU3HAYHUK (2 2 2|.
6 6 6
810. X—y—22=-2
Po3B’s3atu cuctemy piBHAHB { 5X + 9 y+4z=4
2Xx—-y+3z=3.
811. x =1
Po3B’s13aTH piBHSIHHA =3.
-1 X
812. | O6umucmutn 2A—B, sixkmo A=(1 -1 0), B=(4 -1 3).
813. 1 00
3HANUTHU MaTPUILIO A3, akimo A=10 2 0
0 0 3
814. 1 0 O
OOuucauTH BU3HAYHUK -3 § 6.
7 -2 8
815. | 3yaiitu JIOBKMHY BEKTOpa E, Ko A(2;4;7), B (-1,3;8)-
816. | SIki 3 BEKTOPIB KOJiHEApHi?
817. | 3naiitn BexTOp C = 2a — 3D, AKIIO A =(4;-2;1), b =(2;-1,3).
818. | nmano YOTHUPHKYTHHK ABCD . 3HalTH AB+BC.
819. - — —
3HalTH CKaTAPHUIA 10OYTOK a - b, SKIIO |a| =4, |b| =7, ¢ :%.
820. | 3naiitn ckanapHuii 106YTOK a-b, AKIIO a =(2;5;,-3), b =(-1,3,4).
821. | SIki 3 BEKTOPIB MEPIECHAUKYISIPHi?
822. Jlano |a| =4, |b| =3, a-b=-5. 3naiitn cosg -
823. - ~ . ) ~ a-b
Hano Bexropu a =(4;1,—2), b=(-1;2;2). 3uaiitu npoexuiro np;a = W
b
824. - . — 1 -
JlaHo BekTOp a :(4;5; — 3) . 3HAlTH KOOPJAMHATHU OpTa ay = ﬂ -a-
a
825. | Jlano Bexropu a = (—3;-1;2), b =(3;-1;4). 3uaiitu c0sg.




MIHICTEPCTBO OCBITU I HAYKHU YKPATHU T1-04.00-04.04-
JKuroMupchKa JEP)KABHUM YHIBEPCUTET «’ KUTOMUPCBKA IMOJITEXHIKA» G7.00.1/M/n--
noJiTexHika Cucrema ynpapiinns skictio JICTY ISO 9001:2015 ra ACTY ISO 21001:2019 01-2025
Bunycx 1 | 3minu 0 | Exzemnnsap Ne 1 Apx 121 /101
826.

Jlano @:3, HzG, (p:%. 3HaiiTu (5...25)(35_5).

827. 3HaWTH MOYAaTOK BEKTOpaA N?;, SKIIIO E = (—3; 2; 7) , B (4; —1;5) .

828. | 3yaiin koopauuatu Bekropa AB, sxmo A(4;-2;3), B(1,2;-2).

829. | Jlano Bexropu a =(2;-1;3), b= (—2;4;—1). 3HaiiTu BeKTOPHHIT 106YTOK C =axb.

830. | ITpu sixomy 3Hauenni 4 BexTopu a =(—3;—1;2) i b=(3;~1 1) nepnesmuxymspHi?

831. Jns BekTOpa a :(ax : ay;az), y SIKOTO |a| =13, a, =12, a, =4, 3HAUTH a,-

832. | Tano BexTopH a =(2;5-3), b =(2;4,-3). 3HaI71TI/I‘35 —2b|-

833. | 3naiitn minanwuii J06yTOK BEKTOPIB a =(2;4;-3), b =(2;-2;1), c =(5-1-2).

834. - 3- - ~ _
3HaWTH BEKTOp C = Ea —2b, axmo a :(4;_2;6), b =(1;2;_3) )

835. | SIke 3 HaBeACHUX PIBHSIHD € PIBHAHHAM MPSIMOi HA TUIOMIKHI?

836. | fIxe 3 HaBeACHUX PIBHIHB € PIBHAHHSAM IIPSAMOI, 110 TPOXOJAUTH YePe3 MOYaTOK
KOOpAUHAT?

837. | SIxe 3 HaBeICHUX PIBHSAHD € PIBHAHHSM MPSMOi Ha IJIONIMHI, SIKA TIEPIICHINKYJIISIPHA OC1
OX?

838. | SIke 3 HaBeIeHUX PIBHIHD € PIBHAHHAM NPSIMOI Y BiJpi3kax?

839. | flke 3 HaBeleHUX PIBHSAHB 3aJa€ eINC HA TUIONIHHI?

840. | Slke 3 HaBeleHUX PiBHAHB 3aja€ nmapaboyy Ha IIIONKH1?

841. | Slke 3 HaBeleHUX PiBHSAHB 3aJa€ rinepOoNy Ha MIIOMIHHI?

842. | Slke 3 HaBelleHUX PIBHSIHB 33]1a€ IJIONUHY?

843. | SIke 3 HaBeIGCHUX PIBHSIHb 33/1a€ MPSIMY B MPOCTOPi?

844. | SIxe 3 HaBEeICHUX TBEPKEHB € CIIPABEINIUBUM JIJIsl TBOX TPSIMHUX Y IPOCTOPI 3
HANpAMHUMH BekTopamu s, =(1,2,3) 1a s, =(1,2,3)?

845. | 3HaliTH KOOPJAMHATH TOYOK MEPETUHY NPAMHX y — 3x —2 T y — 2x +1-

846. | Ha niomuni 2x + 3y — z + 4 = 0 3HaXOJIUThCA TOUKA, y AKOi BiZloMi KoopauHaTh X =10,
z = 3. 3HalTH KOOpANHATY vy ?

847. | Busnauntn B3aemue po3milieHHs Toukn A(—1;2) 1koma (X + 1)2 + ( y— 2)2 =9.

848. | SIki 3 HaBeCHNX PIBHSHD € PIBHSIHHAMH HPMOI, 10 IPOXOAUTH Yepe3 ToUKy M (2;—1;3)
nmaparnenbHo BeKTopy a = (3;-1,2)?

849. | SIke 3 HaBeICHUX TBEP/UKEHB € MPABHIBLHUM?

850. | SIxe 3 HaBeACHUX PIBHAHD € PIBHAHHAM IUIOUIMHH, 1110 IPOXOAUTH Y€pe3 TOUKY
A(—7;0;3) mepneHANKYIIPHO BEKTOPY N = (1; 2; 4) ?

851. | SIke 3 HaBeICHUX PIBHSHB € PIBHSHHSM HPSIMOT, IO IPOXOLHUTH YePe3 TOUKY M (1;0;—3)
HEPIEHIUKYIISPHO 10 IUNIOMUHE X —3y +2z2+4 =07

852. | Bkazatu TOUKY CUMETPHYHY TOYII £ (—2;1;3) BIZXHOCHO MOYATKY KOOPANHAT
0(0;0;0)?

853. | SIke 3 HaBeICHUX PIBHSHD € PIBHAHHSIM MMapaldoJIi, BEPLIMHA K0T 3HAXOIUTHCS Y MIOYATKY
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KOOP/MHAT, a BICh CriBrazac 3 Biccto OX 1 sika IPOXOAUTD 4epe3 TOUKy M (2;—4)7?

854. .. X=2 y+1 z-5
SIka 3 HaBeICHUX TOYOK JISKUTH HA MPSAMIN = 2 = 1 ?

w
w

855. “

X —

3uaiiT 001acTh BusHaueHHS QyHKil f (X) =

[EEN

856. _3-X

SIke 3HaYEHHs 3MiHHOI X HE HAJEXMTH 00s1acTi Bu3HaueHHs QyHKiii f (X) ?

S 2x+2

857. | SIka 3 3anponoHOBaHUX (PYHKIIIH € IEPiOAUYHOIO?

858. | fka 3 3amponoHoBaHUX QYHKIIIH € TapHOI0?

859. | flka 3 3anponoHoBaHUX (HYHKIIIH € HETTAPHOKO?

860. | fka 3 3anmpornoHoBaHUX QYHKIIIH € HEOOMEKEHOIO?

861. | flka 3 3anponoHOBaHUX (DYHKIIIN € 3pOCTAIOYO0r0 Ha 00J1aCTi BU3HAYCHHS?

862. | Slka 3 3anponoHOBaHUX (DYHKIIIN € CIIaTHOK HA 00J1aCTi BU3HAYCHHS?

2
863. 3ualitn 3HauenHs QyHKUIl f (x) = x -1

BTOUYLl X=0.

3-2x
864. . . 1 11
Bkasaru popmysty 3aranpHOro 4ieHa nociiZoBHOCTI —1, E, — 5, Z, .
865. | BuOpatu 3 3anpornoHOBaHUX BHYTPILIHIO TOYKY Bipi3Ka [0;1]-

866. OOuncnuTy 3Ha4eHHs QyHKUIT Y =+/4 + X% — x> BTOUNI X ——2.

867. | ITobymyBaTh ckiagHy QyHKIIIO y(x(t)) , Ko X (t)=sint, y(x)= X2.

2
868. 3HAUTHU TPAaHULIIO |jm X" -9 .

x—=3 X—3

869. | .
3uaiiti rpanumio lim —.
n—o N

870. | 3uaiitu rpanumo lim Jn.

n—o0
871. . 5-4x
3uaiitu rpanumo lim :
X—>00 X
872. . . 2X+1
3uaiitu rpanumo lim .
x—1 X—2

873. | 3uaiitn noxigny QyHkuii y =e3*.

874. | 3naiiti noxinHy QyHKLII y — sin2x-

875. | 3naiiti noxinHy QyHKLii y = x2e*.

876. | 3naiitn noxigHy QyHKIII y = X cos X .
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877. . , 2
3uaiiTi noxigHy QyHkii y = ——.
SIN X
878. . . 3
3uaiitn noxinHy GpyHkuii y = .
COS X
879. | 3uaiitn mudeperuian GyHkuii y = x3 +5.
880. | 3uaiitn mudepeHuian GyHKuil y = x? +4.
881. | 3uaiitu apyry noxiaHy y" GyHKii y = x* +3x? +5.
882. | 3uaiitu apyry noxiny y' GyHKii y = x3+7x+2.
883. | 3maiiTh moxigHy QyHKIIl y = x? (x3 - 5) .
884. . : 2 _
3HaiiTh noxifny QyHKIii y = X —2x,
885. | 3uaiitu mudepenmian Gpynkmii y = x5 +1.
886. | 3uaiitu apyry noxinay y' GyHkuii y =e* + x°.
887. . x=t>+2t+1 y . dy VY
Oyukuist y = f (x) 3ajaHa mapaMeTPHIHO 3HAWTH NOXITHY — = =
y=t4+7t+2. dx X
888. ) X =sint . ) dy Yy
Oynkuis y = f (x) 3a4aHa 1apaMETPUIHO . 3HalTH MOXifHy — = =-.
y=e. dx Xt
889. , x=t°+8t+4 dy Yl
®yHkuis y = f (x) 3a1aHa N1apaMETPUIHO : 3HalTH MOXiHy — = = .
y=t"+3t-2. dx X
890. | 3uaiiTn 3HaYeHHs NOXigHOI QYHKUIT y = x> 4+ 5X + 3 B TOUIi Xy =1.
891. | 3naiiTi 3HaYeHHS MOXIAHOI PyHKIIT y = x* + 3x2 + 7 B TOYLI Xo =1
892. | 3uaiiTn 3HaYeHHs NOXigHOI QYHKIIT y = X° +9X + 3 B TOUI] Xo =1.
893. | 3HaiiTi KyTOBHI KOe(iuieHT HOTHYHOI y = f (X, )+ f'(X,)(X —X,) 20 rpadika
Gynkuii f (x) = 2x?% — X B TOuIl Xo=1.
894. | 3HaliTH KyT MDXK BiCCIO Ox Ta IOTHYHOW y = f (Xy)+ f'(X,)(X — X, ) 40 rpadixa
GyHkuii f (x) = x* +5x BTOUIi X, =—1.
895. | 3uaiity piBHSHHS JOTHYHOT y = f (X, )+ f'(X, ) (X — Xy ) A0 rpadika PpyHKuil
f(x)=2x*-1 B Toumi x, =1.
896. . . . Inx
3HalTH TPaHULIIO 3a JooMororo npasuia Jlonitans |[im —— .
x—>1 X —
897. . ) o oex_q
3HallTy TpaHUIIO 3a A0NOMOroro mpasmia Jlomitans |im — .
x—0 SIN X
898. . . . 1-cosx
3HaiTn T'paHUIIO 3a JOIIOMOI'OIO IIpaBuUJIa Jlonmitans [im———.
x—0 X
899. | Tino PYXa€eThCs MPSIMOJTIHIIHO 33 3aKOHOM S = 6t% — 4t 3HaifTH HOro MBHUAKICTH B
MOMEHT 4Yacy t=1.
900. | Tino PyXa€Thesl MPSMONiHIITHO 3a 3aKkoHOM S = 4t —12t . 3HaiiTH {{Oro IPHCKOPEHHS B
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MOMEHT Hacy t=2.

901. | MIsuakicts Tina IIpU TPSMOJIIHIHOMY pyCi 3MIHIOEThCS 3a 3aKOHOM V = t? + 2t . 3uaiitn
HAOro MpUCKOPEHHSI B MOMEHT Yacy t = 2.
902. | Tino pyxaerncs npsivoiniiiio 3a 3akonom S = 2t* — 64t . B sikuii MOMeHT uacy Horo
py P y
HIBUJIKICTB JIOPIBHIOE HYIIO?
903. | Timo pyxaerbest MPAMOITIHINHO 3a 3aKOHOM S =t — 3t2. B siKuii MOMEHT Yacy Horo
MIPUCKOPEHHS! IOPIBHIOE HYIIO?
904. . _ b
Bkasaru popmysy Herotona-JIeiiOHia 004YrcIeHHs] BU3HAYEHOTO iHTErpaia I f ( x) dx .
a
905. ‘ -5 .
OOuKCIUTH BU3HAYEHUH IHTErpal I (x + 5) dx .
-6
906. z
6
OOuuncnuTH BU3HAYCHUH 1HTETpAJl j sin3xdx.
0
907. ' 1
OO0uncnuTU BU3HAYEHUH THTErpas Je4xdx .
0
908. z dx
OOumcnUTH BU3HAYEHUH 1HTErpa I 5
5 COS”4X
909. L dx
OO6uncnuTH BU3HAYEHUH THTErpall I
5 2X+3
910. 1
OO6uncnuTH BU3HAYEHUH THTErpall j( 5X _ 3x? )dx .
0
011. ‘ 4 dx
OO6uuncnuT BUSHAUYEHUH 1HTErpas J —.
o VX
912. ‘ 2 dx
OO6uncIuTH BU3HAYEHUH THTErpall IZ—
o X*+4
913.

3
{1
{1

e

1H-F;

1 —F,

Ha pucynky HaBefeHe crpoleHe 300pa)keHHs MPOrpaMoBaHOI JIOTiYHOT MaTpui
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(I1JIM), mo 3anporpamMoBaHa Ha peajizaiito JBoX JoriyHux ¢yHkuin. HeooxigHo
BU3HAYUTU (GOPMYIH IUX JOTTYHUX GyHKUIA. HeoOXigHo BUZHAYUTH (POPMYIIH X
JIOT1YHUX (DYHKITIH.

914.

=i
“
w3
[&]&][«]

[
Hg?
Ha pucynky HaBeneHe crpoiiene 300paxeHHs npoepamosanoi noeiunit mampuyi (ILVIM),

1[0 3aMporpaMoBaHa Ha peari3allito JBOX JIOTTYHUX QyHKIIH. HeoOxigHO BUSHAYNTH
(hopMyJIH ITUX JIOTTYHKUX (DYHKITIH.

915.

~
{1
{1
HE [&]

[+
[,
Ha pucyHnky HaBejieHe CrIpollieHe 300pakeHHs npozpamosanoi noziunii mampuyi (IIJIM),

110 3aIporpaMoBaHa Ha peajizaiito JBoX JoriuHux ¢yHkiin. Heo0xiaHO BU3HAYNTH
dbopMyaH KX JOT1YHUX (QYHKIIH.

916.

A
1
o

& & ":&]

1 +-F

1 —T,
Ha pucynky HaBezeHe cripoleHe 300pakeHHs npoepamosaroi nociuniu mampuyi (IIVIM),

110 3aIporpaMoBaHa Ha peasizalio ABOX JoriyHux (yHkiii. Heo0XigqHo BUZHAUUTH
dbopMynH IUX JOTTYHUX QYHKITIH.

917.

a) DRAM | a) OmepaTHBHO 3amaM’ ATOBYFOTHH
OpHCTpif
§) SRAM 0) IocTiHHHA 3amaM’ ATOBVIOUHH
IpHCTPiH
B) RAM B)HamiBmpoBiTHHKOBA THHAMIYHA
r) ROM r) HanipnporRiTHHKOBA CTAaTHYHA

3HaNIITh BIAMIOBIIHICT.

918.

KoHcTpyKTOp Ki1acy — 1ie:
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919. | ecTpyKTOp KJ1acy — I1e:
920. . —
a) KOPCTEi JHCKH | &) 30BHIINHIH
3amaM’ ATOBYHOUHH
IpHCTpiH
§) daem-nmpHCTpil | §) BOyIOBaHa TAM ATh
B) Kelll-TIaM AThb B) IOCTiHHO
3amaM’ STOBYHOUHH
IPHCTPiH
T) OmepaTHBHA I) BHVTPIIIHA TaM'aTh
ITaM'AThb
3HAMIITh BiIMOBIIHICTh MiXk IPUCTPOEM 1 TUIIOM ITaM’SITi, JIO SIKOT BiH HAJIC)KHUT.
921. | ®yukuis char* strcat (char *strl, const char *str2) BUKOpHCTOBYETBCS IS
922. | dynkuis char* strstr (const char *strl, const char *str2) BukopucToBy€eThCs JUIs:
923. | SAxwuii 3 oriepaTopiB BUKOPUCTOBYETHCS JIJIsl BUJIJICHHS 1AM’ SITi:
924. | SIxwii 3 omepaTopiB BUKOPUCTOBYETHCS JIJIsl 3BUIBHEHHS 11aM ’SITi:
925. | SAxwuii 3 pparMeHTIB KOAY BHJIJISE TTaM’ ATh JUIsl MHOKUHH JIIHCHUX YHCEII:
926. | l1lo He MOKHA OTOJIONTYBATH CEPEJI CIUCKY WICHIB KJIacy:
927. | OroJionieHHs MPUBATHOTO (private) JOCTYIy J0 WISHIB KJIacy 03HAYAE:
928. | OrosomienHs 3axunieHoro (protected) mocTymny 70 4ieHIB KJIAcy O3HAYae:
929. | MuTTeBe 3HaUCHHS HANIPYTH Ha JUISHII KOJIa:
U =(40+302sin (et +30°))B.
BusHauuTu gitoue 3HaYEHHS 111€1 HAPYTH.
930. | V komi, HaBeIeHOMY Ha cXeMi,
u = (20+10N2sinwt)B,
1
R=100m wL=——.
wC
BuszHaunTy moka3u amrnepMeTpa eJIeKTPOMarHiTHOI CUCTEMH:
— 1—
R
ju =
L C
&
931. | Bu3HaunTH NOBHY MOTY>KHICTh, CIIO’KUBAHY AUITHKOIO KOJIA, IS SIKOi Hampyra Ta
CTPYM BIAMOBIIHO JIOPIBHIOIOTH!
u = 141sin(wt+25°) B,
I = 2,82coswt A.
932. | 1o AinsHKY KOJia CHHYCOITHOTO CTPYMY (IMB. CXeMY) IPUKJIaIeHa HAIIpyTa
U = 141 sin(wt+25°) B. ITapamerpu kona: R =400m X =30 Owm.
BusHaunTy Airoue 3HaAUYECHHS CTPYyMY y KOJI.
i R X
[ ] LY\
=& 1 [ 2
U
933. | Bu3HaunTH KOMIUIEKCHY MOTYKHICTh AUISHKH KOJa, JJIs SIKOi:
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u =70,5 sin(wt+25°) B,
i =1,41 sin(wt-60°) 4:

934. | MutTeBe 3HAYCHHS CTPYMY Ha JUISHII KOJIA:
i =[1+05,2 (sin ot —15° )]
BusHaunTtu giroue 3HaUCHHSI IbOTO CTPYMY.

935. | Cucrema piBHSIHBb TpaHCPOpMaTOpa B PEKUMI HABAHTAKEHHS BIAPI3HAETHCS BiJ] CUCTEMU
PiBHSIHb ACHHXPOHHOT'O JIBUT'YHA

936. | B MOMEHT mycKy KOB3aHHsI aCHHXPOHHOTO JIBUTYHA JOPIBHIOE:

937. | B aBuryHi nocTidiHOTO CTPYMY 3 MapajiebHUM 30yKSHHSIM IIPU 3MiH1 MOJIAPHOCTI:

938. | Ekcruryaramisi JBUTYHA 3 HaBaHTOKEHHSM, MEHIIUM 3a 25 % BiJ HOMIHAJIBHOTO, HE
JIOTTy CKA€ThCSI:

939. | Ski Marepianu BUKOPUCTOBYIOTHCS Y KOHTAKTHHX IEPETBOPIOBaYaX B SIKOCTI KaTosa?

940. | ki MaTepiaau BUKOPUCTOBYIOTHCS Y KOHTAKTHHX MEPETBOPIOBAYaX y SKOCTI aHoza?

941. | Ha3BiTh mpaBWIbHY BIANOBIAHICTH TUIY JAaTYMKA 1 HOTO MPU3HAYEHHS: MOTEHI[IOMETPiuH1
natarku (1), poropesucropu (2), Tepmopesuctopu (3), TeH30pe3ucTopu (4), IpU3HAYEH]
JUTSL TIEPETBOPEHHS B OITIp 3 33/IaHOI0 IMMOXHOKOIO JIIHIMHUX a00 KyTOBHX TEepeMIlIeHb (A),
temmneparypu i Bojiorocti (b), nepopmariii (B), ocsitaenocti (I):

942. | lllupuHa pelIiTKA TEH30METPUYHOrO mepeTBoproBaya b=5 mm, kpok nerens t=0,05 mm.
Po3paxyBaTH 4yuCIIO NeTesb TEH30METPHUYHOI0 IEPETBOPIOBAYA.

943. | YacroTa /pkepena KuBJeHHs eMHicHOro neperBoproBava (€11) f = 3100 I'n. Po3paxysaru
KyTOBY YacTOTY HAlpPyTr'H XKHUBJICHHS] EMHICHOT'O IIE€PETBOPIOBaYa

944. | SIkoro  Meromy ~ OTPUMaHHA  HENIHIHHOTO  pPO3MOJUTY  OMOpY TO  JIOBXKHHI
MOTEHI[IOMETPUYHOTO NEPETBOPIOBaYA HE iICHY€E?

945. | Marepianiu, 110 BUKOPUCTOBYIOTbCA JUISI BHUIOTOBJIIEHHS  UyTJIMBUX  €JIEMEHTIB
I1'€30I1epPETBOPIOBAYIB Ta MAIOTh IT'€30€JIEKTPUYHI BIACTUBOCTI:

946. | CkulbKM BIZJOMO pPEXHUMIB POOOTH TICTEpe3iCHOrO0 JABHIyHa (IO HOro MexaHI4HId
XapaKTEepPUCTHIL)?

947. | Iloka3u BOIBTMETpA, IO Ma€ IIKaly, Nporpaayiosany B aiana3osi 0...100 B cranoBnsATh
52 B, no3HaueHHs KJlacy TOYHOCTI Ha mKaii npuwiany 1,5. O0uucnuTy BIAHOCHY MOXUOKY
BUMIipIOBaHHS.

948. | Iloka3u ammepMeTpa, IO Mae KAy, Mporpaayiosany B miamas3oni 0...5 A ctaHoBiATH 1,3
A, mo3HaueHHs KJIacy TOYHOCTI Ha mkaii npuiangy 1,5. Obuncnutu abcotoTHY MOXHOKY
BHUMIPIOBAHHSL.

949. | IToka3u BOJIBTMETPA, 110 MAE LIKAITy, IPOrpaayiioBaHy B AianazoHi —6...+6 B ctanoBmaTs 3
B, no3HaueHHs Kjacy TOYHOCTI Ha MIKaji mpuiaay 2,5. OOUUCIUTH BITHOCHY MOXHOKY
BUMIipIOBaHHS.

950. | IToka3u amriepmeTpa, MO Mae IIKaTy, TPOrpaayioBaHy B Jaiana3oHi —5...+5 A cTaHOBIATH
1,3 A, mo3HaueHHS Kjacy TOYHOCTI Ha Iukaimi npwiagy 1,5. O6uucnutu abCoMOTHY
MOXUOKY BUMIPIOBaHHSI.

951. | BusHaunt aOCONIOTHY Ta BIAHOCHY IIOXMOKY BHMMIPIOBAaHHS CHIM CTpymy 1 A,
00yMOBJIEHY HETOYHICTIO BUMIPIOBAJIbHOIO Mpuiady kiacy ToyHocTi 0,2 3 Mexero
BUMipIOBaHHA SA.

952. | BuzHauntu abCcoMIOTHY NOXHOKY BUMiproBaHHA (izuuHoi BennunHu 120 MB, o6ymoBieny
HETOYHICTIO BUMIPIOBAJILHOTO Mpuiiaay kiaacy Tounocti 0,05/0,02 B aianazoni 0...150 mB.

953. | BusHaunTH BiAHOCHY NMOXMOKY BUMIiptoBaHHs (izuunoi BennuuHu 120 MB, oGymoBieny
HETOYHICTIO BUMIPIOBAJILHOTO TIpriiany kiacy Tourocti 0,05/0,02 B gianazoni 0...150 mMB.

954. | Bu3HaunTH BiTHOCHY NMOXMOKY BUMipioBaHHS Hampyrd 5 B y niamazoni (0-10) B, skmio

KJIaC TOYHOCTI NpuiIaay ctaHoBuTh 1/0,5.
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955. | Bu3HauuTH KjIac TOYHOCTI MarHiTOCJICKTPHUYHOTO BOJBTMETpPA 3 KIHIICBUM 3HAYCHHSIM

niamazony BumiptoBanb Uk = 300 B, skmo rpannyHe 3HaueHHs aOCONIOTHOI MOXHOKU
BHMIPIOBaHb MOCTINWHE 1 qopiBHIOE 1,5 B.

956. | Bu3HaunTH KJIaC TOYHOCTI MarHiTOENEKTPUYHOTO MiliaMIepMeTpa 3 KiHI[eBUM 3HAUYCHHIM
Jiana3oHy BUMIiptoBaHb CTpyMy [«=0,5MA, sKIIO TpaHW4YHE 3HAYEHHS aOCOJIOTHOL
MOXMOKH BUMIpIOBaHb MOCTIMHO i nopiBHIOE 0,015 MA.

957. | Bu3HaunuTy 3HAYCHHS TPAHUYHOI a0COFOTHOT MOXUOKH TEPMOMETPA, 10 Ma€ MIKATY tmin =
0 °C — tmax = 60,0 °C 1 xnac Tounocri 0,6.

958.

JIIYMIIBHUK €JeKTPUYHOI €HepTii Mae Kiac TOYHOCTI . O0uucnuTH MOXUOKY, SIKYy BIH
MOJK€E JIOMYCTUTH NpoTsroM Bimtiky 100 kBt-rox.

959. [[ogxcHHa pebpa kyba a = (38,0£0,3) cm. O6uucautu ioro 06’em V. @opmyina 3B’s13Ky: V
=a

960. | OGUUCIUTH MOTY>KHICTh IOCTIMHOIO €JIEKTPUYHOrO0 CTPyMy Ha HiACTaBl pe3yJbTaTiB
npsIMUX BUMIpIOBaHb Hanpyru ta ctpymy: U = (74,5+0,3) B; 7 =(2,5040,15) A. ®opmyia
3B’SI3KY:

P=UI
961. | Koedimientu xapakTepucTH4Horo piBHsHHS 3aMmkHyTOoi CAK, BuXOasuum 3 mepemaTHOl
3)
ki posimkayroi CAK Buris W(s) = , MaroTh HACTYIIHI
byma posivnaty v W)= 0 045+ 02511 Y
3HAYCHHS
962. | 3amMkHYyTa CAK, 1o Mae XapaKTepUCTHIHHUH MIOJITHOM
D(s) =0,4s® +0,8s% + 2,0s + 2,0:
963. | 3amkayTa CAK, 110 Ma€ XapaKTepUCTUIHHUN TIOJTIHOM
D(s)=0,4s +01s? +2,0s+2,0:

964. | Yomy 10piBHIOIOTH YacTOTH crpsbkeHHs JIAUX cuctemu 3 nepeaTHoro QyHKIIE

W(s) = (1+10s)(d+s) )
(1+0,1s)(1+0,01s)

965. | Sxwuit makcumanpanii Haxwit JIAX mae acratmana CAK tpetboro mopsjaky (3 actaTusMom
NEepUIOro MOPSIKY), Y CKIal sIKoi € popcyroda JaHKa NepUIoro mopsIky?

966. | Yomy mopiBHroe yactota 3pizy JIAUX cucremu 3 mepenatHoro (YyHKII€0, IO JOPiBHIOE

1
?
S+2

967. | Yomy nopiBHioe koedimienT noxubku CO0, sxmo nepeaatHa ¢yHkmis po3iMkHyToi CAK
mae surasg W (S) = ﬂ’?

0,39s +1

968. 1
Sxmo nepenatHa Gynkmis posiMkaytoi CAK mae surmsag W (S) = ———, 10

0,2s+1
nepenaTHa QyHKIIS 32 TOXHUOKO0 Oy/ie JOPIBHIOBATHU:

969. | Sxwuii xapakrep moxubku mae micue Ha Buxoai 3amkHyToi CAK (y cramomy pexumi),
skiio po3iMkHyTa CAK Mae actatus3m nepiioro nopsijKy, a BXiJiHa Jisi € KBaApaTHYHOK0?

970. | lxkum moBMHEH OyTH 3araJbHUNA KOE(IMIEHT MIACWICHHS CHUCTEMH, IM00 BIJHOCHE
3HAYEHHS MOXUOKH PETryIIOBaHHS MO0 BXiJHOTO CUTHATY He nepeBuiryBano 10%?

971. | SxicTh JAWCKPETHOI CHUCTEMH XapaKTEPU3YETHCS OOpAHWM TEPioJIOM JHCKpeTH3alli
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HETIEPEPBHOTO BXJHOTO CHTHAILY |, .

3a YMOBH, LIO BXi,Z[HI/Iﬁ CUTHAJI XapaKTCPHU3YETbCA MAKCHUMAJIbHOIO YaCTOTOK Y Horo

CIEKTPi (., 3a SIKUX YMOB IIOBHHEH OOMPATHCS Iepiof AucKpernsauii 1, ?
972. | B cucrtemi kepyBaHHS piBHEM piauHM hp 3 mporpamMHuM perynstopoM P, poGounm
opranom (kepoBanuM kiamanoM) PO ta emHicTIO 3 pinnHOI0 (00’ ekTOM KepyBanHs) OK
ng
hs — Ah Lsc Q hH
P > PO —> O
HACTYITHUN aITOPUTM PO3PaXyHKY KEPYIOUYOro BILTUBY (ITOJIOKEHHS BITYCKHOT 3aCJIIHKH )
Lsc
HOBHICTIO BIZIKpUTA, K10 h,; < h,
L, = {noBHictio 3akpnta, akwo h,, > h, + A, PEali3ye Takuii 3aKOH KepyBaHHS:
L;., iHaKIe
973. | B cucrtemi kepyBaHHS piBHEM piAuHH hp 3 MporpaMHUM perynstopom P, pobGouum
opranom (kepoBanuM kiamanoM) PO ta emHicTIO 3 pinnHOIO (00’ €kTOM KepyBanHs) OK
ng
h; — Ah Lsc Q hH
P > PO —> O
HACTYITHUN aJITOPUTM PO3PaxXyHKY KEPYIOUYOTro BILTUBY (ITOJIOKCHHSI BITYCKHOT 3aCITIHKH )
Lsc
1) Ah=h, —h,,
peatizye Takuii 3aKOH KepyBaHHS:
974. | B cucreMi KkepyBaHHS pIiBHEM piIuHM hp 3 mporpamMHUM peryiastopoM P, pobounm

opranom (kepoBanuMm kiananom) PO Ta emHicTioO 3 piguHOIO (00’ ekTOM KepyBaHHs1) OK

ng
h Ah L Q h
3 p Epo sl ok Ly

HACTYIHHMI aIrOPUTM PO3PAXYHKY KEPYIOUOIO BILUIUBY (IIOJOKEHHS BITYCKHOI 3aCIiHKH)
Lsc

1) Ah=h, —h,
2) Ly, =K, -Ah,
4) Lye =Lseq + Lses
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peatizye Takuii 3aKkoH KepyBaHHs (A7 — TpUBAIICTH OCHOBHOI'O UKLy KOHTPOJIEPA):

975.

B cucremi kepyBaHHsA piBHEM piauHA hp 3 TpoOrpaMHHM peryistopoMm P, poGouum
opranoM (kepoBanuM kiarmanom) PO ta emHicTIO 3 piguHOIO (00’ €kTOM KepyBanHs) OK

iQ36yp
OK

hy
>

h; —~Ah Lsc Q
—X)—>| P [>{PO[—>
HACTYIHHH aJTOPUTM PO3PaXyHKy KEpYIOUYOro BIUIUBY (TIOJOKEHHS BITYCKHOI 3aCITiHKH)

Lsc
1) Ah=h; —h,,

2) Ly =K, - A,

3) Lye, =Ly, + K, -Ah- A7,

4) Lyes =Ky -(Ah=Ah_ p)/Ar,
5) Lsc = L1+ Lseo + Lyes,

6) Ah_p=Ah

peainizye Takuil 3aKoH KepyBaHHS (A7 — TpUBaliCTh OCHOBHOTO LHMKIY KOHTPOJEPA,
Ah _ p — nonepense 3HAUCHHS TOMHIIIKH CHCTEMH):

976.

Y BUMNAAKY, KOJW BHUKOHYIOTHCS HACTYIHI BUMOTH — BUKOHABYHA MEXaHI3M MOXKE
npuiiMatu 6arato cTaHiB (3MIHIOBATH IHTEHCUBHICTh CBOET POOOTH), € JOMYCTUMUM TEBHE
MOCTIHE BIAXWJICHHS IACHOTO 3HAYEHHS KEPOBAaHO! BEJIMYMHM BiJ 33a/IaHOTO, KEpOBaHA
BEJIMYMHA € TPOMDKHOIO KOOPJIMHATOIO B CUCTEMI KepyBaHHS (HE € BUXIIHUM KEPOBAHUM
rapamMeTpoM), 00’ €KT KEPYBaHHS HE € JOCUTh IHEPLUIMHUM — JIOIIJIFHO 00paTH HACTYITHUN
3aKOH KepyBaHHS:

977.

VY BUNAAKY, KOJIM BUKOHYIOTHCSI HACTYNHI BHUMOIM — BHUKOHABUMIl MEXaHI3M MOXe
npuiiMatu 6araTo CTaHIB (3MIHIOBATH IHTEHCHUBHICTh CBO€I pOOOTH), € HEAOIyCTUMUM
MOCTii{HE BIAXWIEHHS A1MCHOrO 3HaUYEHHS KePOBAaHOI BETMUYMHU BiJ] 33JaHOTO Ta KEpPOBaHA
BEIMYMHA € PE3yJbTYIOUMM KEPOBAaHWUM I1apaMeTpPOM B CHCTEMi KepyBaHHS, 00 €KT
KEepyBaHHS HE € JOCHTH IHEpLIHHUM, BIJICYTHI BUMOTH ILIOJO0 HIBHJIKOAIL peryistopa —
JIOLIJIbHO 00paTH HACTYIHUM 3aKOH KepyBaHHSI:

978.

Y BUMNAAKYy, KOIW BHUKOHYIOTbCS HACTYIHI BUMOTHM — BUKOHABYMA MEXaHI3M MOXeE
npuiiMatu 6araTo CTaHIB (3MIHIOBATU 1HTEHCHBHICTH CBO€I pOOOTH), € HEAOIMyCTUMUM
MOCTiHE BIAXUJICHHS AIMCHOTO 3HAUYEHHS KEpPOBAaHOI BEJIMYMHH BiJl 3aJJaHOTO Ta KepOBaHA
BEJIMYMHA € PE3yJbTYIOUMM KEPOBAaHWM IapaMeTPOM B CHCTEMI KEpPyBaHHS, OO0 €KT
KepyBaHHSI HE € JOCUTh IHEepIIHHUM, Oa)kaHO MiABUIIMTU IIBUAKICTH PEryIIOBaHHSI —
JIOLIJIHO 00paTH HACTYIHUM 3aKOH KepyBaHHSI:

979.

Y BuUMNAAKy, KOJIM BUKOHYIOTHCS HACTYNHI BUMOTH — OO0’€KT KEpPYBaHHS € JIOCHTH
1HepIIHHNM, KEpyBaHHS BUKOHABYUM MEXaHI3MOM 3 peryssaTopa (MiKpOKOHTpOJIepa)

pealizy€eThCsl JIUIIE OJHUM CHTHAIBHUM MPOBIIHUKOM (KPiM HYJIHOBOTO), IO MOXKE MaTH
JUIIE JBa PIBHI CHUTHATY, MONMYCTHMHM € THUMYACOBI MEPIOAUYHI BIAXWICHHS JIHCHOTO
3HAYEHHS] KEPOBAHOI BEIMYMHHM BiJl 33J]aHOT0, O2)KaHO CIPOCTUTH AITOPUTM KEPYBaHHS —
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JOLTBHO 00paTH HACTYIHUM 3aKOH KepyBaHHSI:

980. | B mactymHOMYy BHMaJIKy HEMae OOOB’SI3KOBOI MOTPEOM 3aMIHIOBATH pEJICWHUN 3aKOH
KEepyBaHHs OJHUM 3 HETEPEPBHHUX:

981. | YV Bumaaky, KOJIM BUKOHYIOTHCSI HACTYNHI BHUMOTH — BHKOHABYMHM MEXaHI3M MOXe
NpuiiMaTyd JIMIIE JiBa CTaHW (BBIMKHEHO/BUMKHEHO), O0’€KT KEpyBaHHS € JIOCHUTh
1HepIiHHUM — TOUIJIBHO 00paTH HACTYIHHH 3aKOH KepyBaHHS:

982. | ¥ koui, 300pa)keHOMY Ha CXeMi, BUSHAYHWTh 3HAYEHHS CTPYMY i1 Y MOMEHT KOMYTalii,
axkmo: U=100B, Ri=R2=R3=500m, L = 20 mln,

C =10 mkd.
iy
+ -
L C
R1
Ra Rs
-0

983. | OnepatopHa cxemMa 3aMillleHHs] KOTYIIKU 1HAYKTUBHOCTI Ma€ BUTJISAL;

984. | Slkwmii 3arabHUI BUTJIST MAE ONIEPATOPHA CXeMa 3aMillleHHs] KOHIeHcaTopa?

985. | Jlns minsiHKH KoJa, MMOKa3aHoi Ha cxemi, 3akoH OMa y onepatopHii Gopmi Mae BUTIIS:

E -
e S s
o —/ b
Uab(p)
986. | 3naiitu opurinan Gynkuii f(t), 300pakeHHs mo Jlamacy Kol Mae BUTIISL:
1
F(p)=———
p(p+a)
987. | Y komi mnocriiinoro ctpymy, 300pakeHomy Ha cxemi, 3Haiitu ctpym 1,(0)y moment
KOMyTaIii
Ry :
-
i1
Rz
Uo L

988. | TpancdopmaTop 3 KoedirieHToM Ky=1:

989. | MaremMaTnyHa MOJIeTIb ACHHXPOHHOTO JIBUTYHA 13 3araJlbMOBaHUM POTOPOM BiTOBIIAE:

990. | [Ipu akTHBHOMY HaBaHTKEHHI B CHHXPOHHOMY T'€HEpaTopi:

991. | IIpu mopiBHSAHHI ABUT'YHIB MOCTIHHOTO CTPYMY 3 PI3HUMH THUIAMU 30yJKEHHS HaiO1LIbII
JHIAHI XapaKTePUCTUKH MAIOTh:

992. | BennuuHa nepeMilleHHs MIITKU 110 KOHTaKTHIM JOPLKII JiHIHHOTO MOTEHIIOMETPUYHOTO
neperBoproBada (JIIIT) Al=3 mm, manpyra xwusierns JITIIT U =50 B, BuxigHuii curaan
JIIIT AU =0,8 B. Po3paxyBaTu 3arajbHy JJOBXHHY OOMOTKM Ha Kapkaci IiHIHHOTO
MOTEHI[IOMETPUYHOTO NEPETBOPIOBAYA.

993. | 3aranpHa JOBXKMHA OOMOTKH Ha KapKaci JIHIHHOTO MOTEHIIIOMETPUYHOTO MEPEeTBOPIOBaya

(JITIIT) 1=187,5wmm, nporim obmorku JIIIII — koHCTaHTaH 3 [OiaMETPOM Tepepizy
di; = 0,28 mm. PospaxyBatu 3arajibHy KiIBKICTh BHTKIB JIIHIHHOTO MOTEHIIOMETPHYHOTO
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IICPCTBOPrOBAya.
994. | IlpoBig 0OMOTKH Ha Kapkaci JIIHIHHOTO MOTEHI[IOMETPUYHOTO mepeTBoproBaya (JIIIIT) —

KOHCTAaHTAH 3 TAKMMH XapaKTepUCTHKAMH: IuIomia mepepizy ¢ = 0,049 mm?, mpumycTima

ryctuna ctpymy & =5 A/mm?, manpyra xusnenns U = 50 B. Pospaxysaru 3araabHuil omip
JIIHIHHOTO MOTEHIIIOMETPUYHOTO IEPETBOPIOBAYA.

995.

Tenzomerpuunmii neperBoproay (TI1) mae HacTymHi mapamerpu: 6a3a 1,20 mm, mmpuHa

2 . . . .y
b=5 MM, IIMTOMA IMOBEPXHA OXOJOKCHHA Gdon = 2 10 MMZ/BT, BHUX1IHHUW BHYTPIIIHIA

omip TII r=10087 Om. Po3paxyBaTd Hampyry OKHBJIEHHS TEH30METPHUYHOIO
IIepETBOPIOBAYA.

996.

Hampyra sxuBiieHHs TeH30MeTpuuHOTO TmeperBoproBada (TIT) U=449,2 B, Buxigauit
BHyTpimHi#i omip TII r =10087 Owm.
Po3paxyBaTu MOTYKHICTB, IO CIIOKHBAETHCS TCH30METPUYHUM TIEPETBOPIOBAYECM.

997.

Hanpyra mxepena >xuBieHHsi emMHicHOTO meperBoproBada (€11) U =100 B; BHyTpimHii
omip €I1 R =2,4 MOwm.

Po3paxyBaT TOTYXKHICTb, IO pPO3CIIOETHCS HAa AaKTHBHOMY OIOpI €MHICHOTO
IepEeTBOPIOBAYA.

998.

Ha oOxyagnHKHM KBapIioBOTO M'€30€JEKTPUYHOTO TNepeTBoproBava jnie cuina F = 9,81 H,
eMHICTh TI'€30eneKTpuunoro nepersopioada C = 3,1-102 ®, emuicts cxemu Cex = 4-10712
@, n'e30eneKTpUYHA CTaTa KBapiry K = 2,14-10 2 Ki/H.

Bu3HaunTy Hampyry, o 3HIMAEThCA 3 IT'€30IEePETBOPIOBAYA.

999.

Ha oOxiramuHKu KBapIioBoro I'e3oenekTpuunoro nepersoproaua (I1IT) mie cuma F = 9,81
H, momnia mwiactul Sy = 5 cm? =5-10* M2, a ToBumHa miactus d = 5-10 73w, JlieTeKTpUuyHa
cTama KBapiy & = 3,5, JieleKTpHYHa cTama BakyyMmy & = 8,85-107%2, m'esoenmexTpridna
ctana kBapiy K = 2,14-10"2Kn/H.

BusHaunTu Hanpyry Mixk 00KJIaTUHKaMHU KBAapIIOBOTO IM'€30€JIEKTPUYHOTO TIEPETBOPIOBAYA.

1000.

MiHimManpHa BeIMYMHA BIJHOCHOI jAedopmarliii TeHzoMmeTpuyHoro neperBoproBaya (TII)
-8 . . . .
£=5-10"; wmomymp mTpykHOCTI cTanbHOI Jjerami, Ha AKy Hakieimo  TII,

6 .. . . o
E =2-10° xr/cM?. Busnaunté MiHiManbHy Hampyry cTali, SKy MOKe 3aMipsTH JaHMi
TII.

1001.

ITpoBig OOMOTKM Ha Kapkaci JiHIMHOro mnoTeHuioMeTpuuHoro mneperBoproBaya (JIIIIT)
KOHCTAHTaH 3 TAKMMH XapaKTepHCTHKAMH: IUIOMa mepepisy obMoTkm (= 0,049 mm?,
nutomuit omip p = 0,49 Om-Mm?/m; 3aranbhuii omip R = 204,08 OM, 3aranbHa KiTbKicTb
BHUTKIB OOMOTKH W = 669,64. Po3paxyBaTtu cepeaHIO0 OBXHWHY OJIHOIO BHTKA JIHIHHOTO

HOTCHHiOMeTpI/I‘{HOFO MEpCTBOPHOBAUaA.

1002.

[TpoBig 0OMOTKHM Ha Kapkaci JIHIMHOTO MOTEHIIOMETpUYHOro mneperBoproBada (JIIIII) 3
niamerpoM nepepisy diz=0,28 MM, cepesHst 1oBKHuHA 0HOTO BUTKA |0 = 2040,82 MMm.
Po3paxyBatu raGaputHi po3Mipu KBaJpaTHOTO Nepepi3y JiHIHHOIO MOTEHIIOMETPUYHOTO
NIEPETBOPIOBAYA, SIKIIIO JIiaMeTPOM Mepepi3y 0OMOTKH MOKHA HEXTYBATH.

10083.

BusHauuTy noctiiHy yacy 1HEpIiHOT JaHKH MEepIIOro MOPSIKY:

6.919
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1004. | Slka nepenatHa ¢yHKIis Bianosigae 300paxkeHin JIAUX po3iMkHyTOi cuctemu?

L(w) A
06
60

40

20-

-20

lga
0,1 10 10 100

1005.

SIK1o BXiHUH BIUTUB HA CTATUYHY CUCTEMY JIOPIBHIOE t, TO JIJIsi BUKJIFOUCHHS MMOXUOKHU 3a
IIBUJIKICTIO HEOOXITHO BBECTH JI0 CKJIAJy CUCTEMHU

1006.

Ha pucynky naBenena crpykrypHa cxema CAK. OiHATH TOYHICTh CUCTEMH TIPU
BiJIITpaIfOBaHH1 BX1/1HOT 1ii Ta 30ypenHs (g Ta f).

€

g 10 N 2
— 1+s 1+4s

w |~
v

1007.

[epmi koediieHTH TOXUOKU IO BXiTHOMY BILIUBY MArOTh BUTJIS:

1 T, +T 1
CO:CJ_:O; CZZE; 3:1T2—P.

Sxuit nopsgok acratuzmy mae CAK mo BiTHOLIEHHIO A0 BXiJHOTO BIUIUBY?

1008.

YoMy HaOIMKEHO JTOPIBHIOE KPUTUUHUN KOE(ILIEHT MiICUIIEHHS 3 oIy Ha KpuBy D-
pos6urrs, sxmo UL(W) =1,27w? —1, V1(w) = 014w — 2,6w

107

30

V1i(w)

=
=
15}

-5+

-19+

Ul(w)

10009.

3a3Haure, sika mapa koedinientiB b0 ta b1 Oyne BipHOtO U1 HacTynmHOT Matpuili Payca?

bl b3 b5
b0 b2 b4
2 2 1
3 4 1

1010.

Akiit  koedillieHT TMJICUJICHHS Ma€ CHCTeMa 3 TIepPelaTHOI (PYHKINE  THUITY:

W (s) = "
Ts®+T,8% +Tos+1

, 3 orsigy Ha ADYX?
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o
\l n( |w| )
- } {
..... 1 4
{1
r.tan(Fn.i)
180
utn(lwl).r.r.r
1011.| OGepite BHpa3, sKid Bu3Hauae curHayn yctaneHoi nommiku CAK, 300paxenuii Ha

HACTYIHOMY TIpadiky:

x2(t)

x2y(t)

ne x2(t) — nuaamivynaa nommika CAK.

1012.| Yomy nopiBHIOIOTH 3HauY€HHs PiBHIB mepiiux ABox immynbeiB (H1 ta H2) mepexinnoi
xapaktepuctuku nuppoBoi CAK, sikiio ii nepenatHa GyHKIIS Ma€ BUIIISIA:
W(2)= Y(z)  0.132z+0.105
X(z) 2z?-12772+0514
1013.| SIxi 3 3a3HaueHUX Map KOPEHIB XapakTepucTuuHoro piBHAHHA nudpooi CAK
3a/I0BOJIBHSIIOTh YMOBAM CTIMKOCTI CUCTEMH?
1014.| Sxuit Bupa3 703BOJIs€ ONMUCATU HENiHIIHY XapaKTepUCTUKY TaKoro TUITy?
05T /
£
K
f
f
F1(a) ' -
-1/ o 1
/
i
f
/
_0.5__
a
1015. | Yomy nopiBHIO€ QyHKITis

TapMOHIMHOTO KOEQIIIEHTY Tepenayi, SKIO KOoe(DImieHTH TapMOHIWHOI JiHeapu3alli

Bu3HavaroThes sk: (@) = 4c : iq(a) =0
m  dt

3a yMoBH, 1110 C = 10
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1016. | BBeneHHs curHainy 3 OJIHOTO aHAJIOTOBOTO JaTuyrKa B

MIKPOITPOIIECOPHIN CHUCTEMI KepyBaHHS (MIKPOKOHTPOJIEP HE MA€ aHAIOTOBUX BXOJIB) Ta
BHJIa4a KEPYIOUOro BIUIMBY Ha IU(POBHUI BUKOHABUMI MEXaHI3M 3a peleHUM 3aKOHOM
KepyBaHHS pealli3yeThbCsl HACTYITHOIO

cTpykTypHOIO cxemor (/I — matumk, P — perynsarop, Ilc — miacumoBay, Pn — penelinuii
eneMeHT, BM — BUKOHaBUUI MEXaHI3M):

1
I —> ALII " P > Ilc —>{ Pn —>BM
1) A mx A
1
2) I > P > Ilc —>» Pa —>»BM
110 n
O —> AUl —> P > UAIIl—~>{ IIc —>{BM
A mk A
3)
110 n
O —> UAII—>{ P > ALII—~> IIc —>{BM
A mk A
4)
n
5) O —> P > UAIl —> IIc —>»BM

1017.

BBeneHHs cUTHaITY 3 OJJTHOTO aHAJIOTOBOTO JaTYMKA B

MIKpOITPOLIECOPHIA CHCTEMI KepyBaHHS (MIKPDOKOHTpOJIEp Ma€ aHajoroBi BXOJAM) Ta
BHJa4a KEPYIOUYOro BIUIMBY Ha BHUKOHABUMH MEXaHI3M 3 aHAJOTOBHM BXOJOM 32
IPONOPLIMHUM 3aKOHOM KEpyBaHHs JOLUIBHO peali3yBaTh HACTYIHOIO CTPYKTYPHOIO
cxeMoto ([ — maruuk, P — perynsrop, Ilc — mincuntoBau, Pn — penelinuii enement, BM —
BUKOHABYUH

MEXaHI3M):
LI 1
I —> ALII > P > Ilc —> Pn —>BM
3 A mk A
1
2) O —> P > Ilc —> Pn —>BM
I n
I > ALIl —> P > LAII|~> IIc =>{BM
A mk A

3)
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LT n

I >{ AT =>{ P [ AL TIc [>{BM
IK
4)

I F>| P 5 IAIl > IIc —>{BM

5)
1018.| BBenenHss curHaixy 3 OJHOTO aHAJIOTOBOTO JaTYMKa B MIKPOIPOIIECOPHIA CHCTEMI
KepyBaHHS (MIKPOKOHTpPOJIEp HE MA€ aHAJOrOBUX BXOJIIB) Ta BHJIa4a KEPYIOUOTO BILIHBY
Ha IUGPOBUIM BHUKOHABUMI MEXaHI3M 3a IMPONOPLIMHUM 3aKOHOM KEpYyBaHHS JOLIIbHO
pearizyBaTH HACTYIHOIO CTPYKTypHOI cxemor ([ — marumk, P — perymsarop, Ilc —
nigcuntoBad, Pin — peneitnuii enement, BM — BUKoHaBuMii MeXaHi3M):
1101 ¢ 1
Il > AL |—> P || Ilc —>| P1 —>{BM
IK
1)
n
2) I > P > Ilc —>»BM
3)
LT n
I —> ALII > P > LAIl > IIc >BM
1K
LT n
I F>{ AL —> P >{BM
K
4)
n
5) Il > P S{1IAII > IIc —>|BM
1019.| BBenenHs curHajiB 3 aHAJOTOBHUX JATYMKIB B MIKpOIPOLIECOPHIA CHCTEMI KepyBaHHS

(MIKpOKOHTpOJIEp HE Ma€ aHAJOrOBMX BXO/IIB) Ta BU/aya KEPYIOUUX BIUIMBIB HA BUKOHABUI
MEXaHI3MU 3 aHAJIOTOBMMHU BXOJaMH{ 32 HEMEepEepBHUMH 3aKOHAMHU KEpyBaHHS JOLIJIBHO
peai3yBaTl HACTYIHOIO CTPyKTypHOIO cxemoro ([ — marumk, P — perynsrtop, Ilc —
nigcwioBad, Pn — penelinuii enement, BM — BukoHaBumii mMexaHizm, KA — xomyTtaTtop
aHasioroBux curnaini, KI[ — komyTaTop 1uppoBHUX CUTHAIIB HA PETICTPaX):
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1020.

BBeneHHs curHaniB 3 aHaJOrOBHX JAaTYMKIB B MIKPOIPOILIECOPHIM CHUCTEMI KepyBaHHSA
(MIKpOKOHTpOJIEp HE Ma€ aHAIOTOBHMX BXOJIB) Ta BHJIa4a KEPYIOUHX BIUIMBIB Ha BUKOHABY1
MeXaHi3MU 3 HU(POBHUMH BXOJaMHU 3a HENEPEepBHUMHU 3aKOHAMHU KepyBaHHS IOLLIBHO
pearizyBaTH HACTYIHOIO CTPYKTypHOI cxemor ([ — marumk, P — perymsarop, Ilc —
nigcuinoBay, P — peneitauii enement, BM — BukonaBuunii mexanizm, KA — komyTtarop
ananoroBux curaaiis, KI[ — komytaTop nudpoBux curaaiiB Ha pericrpax):

1021.

BBeneHHs cUTHaNIB 3 aHAJIOTOBUX JAaTYMKIB B MIKPOMNPOILIECOPHiM cHUCTeMi KepyBaHHs
(MIKpOKOHTpOJIEp HE Ma€ aHAJOrOBHX BXOJIIB) Ta BUaya KEPYIOUUX BIUIMBIB HA BUKOHABYI
MEXaHI3MU 3 JUCKPETHUMH BXOJaMH 3a pelieiiHMMU 3aKOHAMU KEpyBaHHs JOLIJIbHO
peai3yBaTd HACTYIHOIO CTPYKTypHOw cxemoro ([ — matumk, P — perymsrop, Ilc —
nigcumoBay, Pin — peneiinuil enement, BM — BukonaBumii mexanizm, KA — komyraTop
aHajoroBux curHaiui, K1l — komytaTop nudpoBux CUTHAIIIB Ha pericTpax):
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1022.| JIns amapaTHOTO KepyBaHHS MOTOKOM JaHWX B iHTepdeiici RS-232 BUKOPHUCTOBYIOTHCS
HACTYIHI CUTHAJIH:

1023.| Sxmo Ha mpuiiMau 1o iHTepdeticy RS-232 mpwuiine curnan piBas 0 BONbT, TO BiH Oyze
cripuiiMatucs sik:

1024. | TlepenaBau (koM totep apxitekrypu IBM PC) o inTepdeiicy RS-232 (uepez COM-mopr)
JUIS Tiepenadi JIOTiyHOi OAWHMIN (CTaH BKJIIOYEHO) BHAae (i3MYHUM piBeHb B Mexax (y
BOJIbTaX):

1025. | Ipu mepenadi JaHUX BiJ BEAyHOro A0 MiMNErIOro mpucTporo mo muHi 12C (3 7-6iTHOMO

aJjpecari€ro)
BUKOPHUCTOBYETbCS HACTyHmHHMHM Qopmar (cxema) mepenadi (3alITpUXOBaHi JaHi — BiA
BEy4Oro, He 3alITPUXOBaH1 — BiJ M1JIETIIO0r0):

| s |MasterAdress| 0 | A [DATAI A |DATA|A/A[ P |
1)

2)] s | Slave Adress | 1 | A [DATAI A |DATA|A/A[ P |
3)[ s l Slave Adress l 0 | A [DATA| A [DATA|A/A[ P y
4)[ s l Slave Adress | 0 | A [DATA| A [DATA|A/A[ P y

[ s l Slave Adress | 0 lA |DATA[ A IDATA[A/A[ P y




Kutomupcbka
noJiTexHika
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