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3AT'AJIBHI ITOJIOKEHHS

TecToBi 3aBIaHHS BHUKOPWUCTOBYIOTHCS ISl TPOBEACHHS BCTYMHHX (HaxOBHUX
BUNPOOYBaHb TMpU MpUiOMI Ha HaB4YaHHSA 0 Jlep’KaBHOro yHIBEPCUTETY
«KutomMupchka MOJITEXHIKa» JJI OTPUMAHHS OCBITHBOTO CTYIEHS ‘“‘Marictp” 3i
cuemianbHocTi 151 “ABTOMaTH3aliisl Ta KOMIT IOTEPHO-IHTETPOBaHI TEXHOJOTIT” 'y
2020 pori.

[IpaBo Ha y4acTh y (paXOBUX BCTYIHUX BUIMPOOYBAHHIX MAaIOTh a0ITypIEHTH, SIKi
OTpUMaJH CTYIiHb ‘‘OakamaBp” 3a Hampsmamu 6.050202 ‘“ABTomarm3ariis Ta
KOMIT IOTepHO-IHTeTpoBaHl  TexHousorii”,  6.050201 “CucremHa  iHxeHepis”,
cnermiaibHicTIO 151 “ABTOMaTH3aIlisl Ta KOMIT IOTEPHO-IHTETPOBaH1 TEXHOJIOTIi” Ta
OyIp-SKMM IHIIAM HAmpsMOM 3a YMOBH CKJaJaHHS JIOAATKOBOTO (haXxOBOTO
BUNPOOYBaHHS, 32 YMOBHU IOJa4l BIAMOBIIHUX JOKYMEHTIB y MPUHMAaIbHY KOMICIIO
JlepxaBHOTO yHIBepcHUTETY «KuUTOMHUpCHhKaA MOMITEXHIKa». BeTymHl BUNpOOYBaHHS
MPOBOJATHCA BIAMOBIAHO A0 rpadiky, 3aTBEPIKEHOT0 TOJI0BOK MPUUMAIIBHOT KOMICIT
HepxxaBHoro yHiBepcuTeTy <«OKuTOMHpChKa MojiTexHiKa». TpuBaiicTh MPOBEICHHS
TECTyBaHHA — OJ[HA acTpOHOMIYHa roauHa. [IpoTarom 1Oro yacy aOITypieHT
MOBUHEH JaTH BIJIMIOB1/II HA TECTOBI 3aBJaHHS 3 HACTYIHUX AUCIUILIIH:

— “EnexTpoTexHiKa Ta eJIeKTpoMeXaHika”;

— “Mertpouiorisi, TEXHOJIOT1YHI BUMIPIOBaHHS Ta MpUIaan’’;

— “TexHIYHI 3acO0M aBTOMATH3AIT ;

— “ABTOMaTH3aIIIs TEXHOJIOTTYHUX MPOIIECIB Ta BUPOOHUIITB;

— “Komn’roTepHi TEXHOJIOTIT Ta IPOrpaMyBaHHS ;

— “Teopist aBTOMaTUYHOTO KEPYBaHHS

— “IIpoexTyBaHHSI CHCTEM aBTOMATH3AIlli

— “Komm’rotepHa enextponika” (4.1 — AHanorosa enexkTpoHika, 4.2 — [{udposa

CJIEKTPOHIKa, 4.3 — MiKponpoIiecopHi MpUCTPoOi);

— «Kowmrm’roTepHi Mepexin;

— “ApxiTeKTypa KOMII IOTEPHUX CUCTEM;

— “Buma matemaTtnka’.

3 KOKHOI JUCITUTUTIHU TECTOBI 3aBJJaHHS OXOILTIOIOTh OCHOBHI TEMU HaBUATLHUX
nporpam. KoxxHe 3aBaaHHsI MICTUTh I’SITh BapiaHTIB BIAMOBIAEH, 3 SIKUX JIMILE OJIHA
paBUJIbHA.

KoxeHn OieT MICTUTh COPOK TECTOBHX IMHUTAHb PI3HUX CTYMEHIB CKJIAJIHOCTI:
33 nuTaHHS MEPUIOTO PiBHS CKIIAIHOCTI, IO OILIHIOKTHCS y 2 (1Ba) 0alu KOXKHE,
4 3aBHaHHSA APYrOro piBHSA CKJIAAHOCTI, IO OLIHIOETHCA YV 4 (4oTHpH) Oaau KOXKHE;

9
3 3aBaHHS TPETHOTO PIBHS CKIAIHOCTI, IO OIIHIOIOTHCA y 6 (ITiCTh) OalliB KOXKHE.
XubHa BIANOBiAL OIIHIOETBCA Y 0 (Hynb) OamiB. Y cymi BCl MpaBUJIbHI BiAIOBIII
ckragatoth 100 (cto) 6ais.
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HEPEJIIK JUCIHUIIJIIH TA TEM,
BKIIOYEHUX 10 BCTYIIHUX BUITPOBYBAHDb

Enekmpomexnixa ma eiekmpomexanika
Yacmuna 1. Enexmpomexnika

Tema 1. JliniiiHi eJIeKTPUYHI K0J1a OCTIHHOTO CTPyMYy.

Enementn enexkrpmunux kil 3akoH Owma. 3akonu Kipxroga. PiBHAHHS 3
KOHTYPHUMH CTpPyMaMH, BY3JOBUMH TMOTeHIianamMu. [IpuHIMI HakIagaHHA.
[lepeTBopenHs cxeM. 10Ty HICTh y KOJII MOCTIHHOTO CTpyMy. banaHc noTyKHOCTEH.

Tema 2. JliHiliHI eJIeKTPUYHI K0JIa CHHYCOITHOTO CTPYMY.

BukopuctanHs CHHYyCOiHOTO CTpyMy B TexHimi. CHHYCOiAHI CTpyMH Ta
HaIpyru, aMmIuliTyna 1 ¢asza. Jio4de 3HaueHHs CTpyMiB Ta Hampyr. [lapamerpu Ta
€JIEMEHTH KUI 3MIHHOTO CcTpymMy. CHMBOJIIYHE 300paXKeHHS CHHYCOIMHMX (PYHKIIIS
yacy, iX 1HTerpajiB Ta noxiiHux. KoMIuiekcHi onopu ta npoBigHocTi. 3akoHu OMa Ta
Kipxroda y kommiekcHii popmi. BukoprucTtanHs BCiX METOJIB pO3PaXyHKY JIIHIMHHUX
KUI MOCTIHHOTO CTPyMy MpPU KOMILJIEKCHOMY 300pa)K€HHI CHHYCOiIHUX CTPYMIB Ta
HaIpyT, OTMOpPIB Ta MPOBIAHOCTEH. 300pakKeHHS MOTY>KHOCTI B KOMITJIEKCHIM (hopmi.
Bektopui miarpamu. [HmykTuBHO-3B’si3aHl  enemeHTH. KoedimieHT 3B S3KYy.
[locmimoBHe Ta mapajienbHe 3 €IHAHHS €JIEMEHTIB TPH HASBHOCTI B3a€MHOI
1HIYKTUBHOCTI. Pe30HaHC npu MocIiIoBHOMY Ta MapaieabHOMY 3’ €JHAaHHI €JIEMEHTIB
kosa. KonvBanHs eneprii mpu pe3onanci. JloOpOTHICTb.

Tema 3. Tpudasni  egekTpuyHi KoJa Ta  KoJa  NePioAUIHOTO
HECHHYCOITHOT'0 CTPYMY.

Tpudazni cucremu EPC. 3’emnanHs 31pKOI0 Ta TPUKYTHUKOM B TpUDA3ZHUX
Kojax. Po3paxyHOK CHMETpUYHHMX Ta HECUMETPpUUHUX Tpudazuux kil [1oTykHICTh y
Tpudaznux konax. Ilymbcyroue Ta oOeproBe wMarHiTHI nonss. HecunycoinHi
NepioInyHl HANpPyTH Ta CTPyMH, 300paKeHHS iX y BHIJISAAlI TPUTOMETPUYHOTO Ta
KOMILIEKCHOTO paniB Pyp’e. JuckpeTHi cnekrpu. [litoue 3HaYeHHS HECUHYCOITHHMX
cTpyMmiB. [1OTYXHICTB.

Tema 4. Po3dpaxyHOK mepexiiHMX NpPOUECIB KIACHYHUM Ta ONEPATOPHUM
MeTOoaMH.

[lepeximni mporecu. 3arajibHa XapaKTEPUCTHKA. 3aKOHM KoMyTallli. AHai3
NEPexXiAHUX MPOLECIB y MPOCTHX KOJax KIACMYHUM MeTonoM. lleperBopenHs
Jlarmaca. 3akorm Owma 1 Kipxroda y omeparopnit gopmi. Dopmynu po3kiiamy.
Po3paxyHOK nepexiIHiX MpoLEeCiB ONEPaTOPHUM METOAOM.

Tema 5. Ilepexiani npouecu nmpu aii iMnmyabcHuX Hanpyr. CrnekTpajbHUM
METO/I PO3PAXYHKY IepexiiHUX NMpouecis.
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[Mepexigni ¢ynkuii enektpuyHoro kosa. Ilepeximui mpomecu mpu  Ail
iMnynscHUX Hanpyr. [HTerpanu Hroamens. IleperBopennss Dyp’e Ta oro 0CHOBHI
BJIACTUBOCTI. AHaJIi3 MEPEXiTHUX MPOIECIB YaCTOTHUM METOOM.

Tema 6. HeniniliHi ejilekTpuyHi Ta Mar”iThi koja npu mNOCTIHHUX Ta
3MIiHHMX CTPyMax.

3aranbHa XapakTePUCTHKA HETIHIMHMX KT Ta METOMIB IX pPO3paxyHKY.
EnemMentn HemiHIAHUX KUI, X mMmapamMeTpu Ta XapakTepucTHku.  HemniHiiiHi
€JICKTPUYHI KOJa MPH MOCTIMHUX cTpyMmax. HemiHiiiHI MarHiTHi KoJia IpH MOCTIMHUX
MarHiTHUX NOTOKax. HeniHiliHA IHIYKTHUBHICTh, CXE€Ma 3aMILIEHHA Ta BEKTOpPHA
Jiarpama.

Yacmuna 2. Enexkmpomexanika

Tema 1. OCHOBHI TOHSATTA TAa BH3HAYEHHS Teopii aABTOMATHYHOIO
KepyBaHHS

Marnithi Benuuunu H, 1, B, L, @, y . 3akonn Oma, Kipxroda s MarHiTHUX
k1. Tpancdopmarop: mpusHadeHHs, OyqoBa, MPUHIMM Aii. PiBHSHHS 1 BEKTOpHI
nmiarpaMu TpaHcopMaropa B pexUMax XOJOCTOrO XOAYy Ta HaBaHTaKEHHA. BTpatu
MOTYXHOCTI 1 KK TpaHchopmaTopa. Cxema 3aminieHHs: Tpancpopmaropa. TpudaszHi
Tpancopmaropu. BekropHa miarpama TpudazHoro tpancpopmartopa. ABTOTpaHC-
dbopmarop. baratooOMoTouHMI TpaHchopMaTOP.

Tema 2. ACHHXPOHHI MAIIMHHA

O6epTtoBe MarHiTHE TmoJie. ACHUHXPOHHUN JBUTYH 3 KOPOTKO3aMKHYTHUM
potopom: OynoBa, yactota obepranus, koB3anHs. Ctpym ta EPC kopoTko3aMKHYTOi
oOMoTku. Cxema 3aMillieHHs] aCHHXPOHHOT MaIiHu. PiBHAHHS 1 BEKTOpHA aiarpama
ACHMHXPOHHOTO JBUTYHA. ACHHXpPOHHUW JBUTYH 3 (azHum potopoMm. Brpatu
MOTYXHOCTI Ta KKJI aCHHXPOHHOTO ABUTYHa. EHepreTnyHa niarpama. Enekrpomartit-
HU MOMEHT aCHHXPOHHOTO JBUTYHAa. MexaHiuHa XapaKTepUCTHKAa aCHHXPOHHOTO
nBuryHa. Po6oui xapakTepuCcTUKH aCHHXPOHHOTO JBUTYHA. PeryroBaHHs NIBUIKOCTI
acuHXpoHHOrO  nBuryHa. Ilyck  acuHxpoHHOro  aABuryHa. [ligKmioueHHs
ACMHXPOHHOTO JIBUTYHA J0 OJHO()A3HOT MEPEKI.

Tema 3. CHHXPOHHI MAIIMHU

CunxpoHHi MammHu. Peakiis SKopsi CHHXpOHHOI MalTiHy. PIBHSIHHS 1 BEKTOpHA
JiarpaMa CUMHXpPOHHOro JBUryHa. Ilyck cMHXpoHHOrO nBUryHa. EnexkTpo-marHiTHUi
MOMEHT Ta KyTOBa XapakTEepUCTHKa CHUHXpPOHHOI MamuHu. BekropHa miarpama
CMHXpOHHOI MamuHu. Brpatu ta KK/[ cMHHXpOHHOT MallIvHMU.
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Tema 4. MammHu NOCTIiHHOTO CTPYMY

Mamunu nocTiiHOro CcTpyMy. BusHaueHHS HampsiMKy OOepTaHHsS SKOpS.
OcHOBHE pIBHSHHS JBUryHa. JIBUTYHHM TIOCTIMHOrO CTpyMy 3 MOCIHIJOBHUM
30y/>KeHHSIM. J[BUTYHU MOCTIHHOTO CTPyMy 3 MapaleidbHuM 30yKeHHSIM. JIBUTYHU
MOCTIHHOTO CTPYMY 13 3MIIIaHUM 30Y/PKeHHSIM. PeryatoBaHHs MIBUIKOCTI 0OepTaHHS
SKOpSl JIBUTYHa TOCTIHHOTO CTpyMy. BTpatu B MammHax NOCTIHHOTO CTPyMYy,
eHepreTHYHa Jiarpama.

Tema 5. CeanbcuHu T2 00epTOBI TPaHCHOPMATOPHU

Cenbcunu. [HIMKaTOPHUIN Ta TpAaHCPOPMATOPHUI PEKUMU CEIbCHHA.

OO6epToBi TpaHchopMaTOpu: MPUHIMUIT Jii, 3aCTOCYBaHHSA, PEKUMHU POOOTH.
Jlinifinuii oOeptoBuil Tpanchopmatop. Perne mnoctiiiHOro cTpymy, CTaTH4Ha 1
TUHaMiuHa Xxapakrepuctuka. Kpokosi nBurynu: OynoBa, IpUHIMN JI1i, IPU3HAUEHHS.

Mempono2is, mexnoao02iuni 6UMIPDIOSAHHA MA RPUTAOU

Tema 1. 3arajpHi NUTAHHS METPOJIOTII TA eJIEKTPUYHUX BUMIPIOBaHb

OCHOBHI TOHATTA METPOJOTIi Ta EJNeKTPUYHUX BHUMIPIOBaHb. 3HAYCHHS
BUMIpIOBaHb B 3a0€3MEUCHHI HAyKOBO-TEXHIYHOTO TIIporpecy. Buam Ta meromau
BuMiptoBaHb. [loxuOku BuMiproBanb. CucreMaru3ailisi NMOXHOOK: aOCOJIOTHI Ta
BIJIHOCHI, CACTEMaTHYHI Ta BUIIQJIKOB1, IHCTPYMEHTAJIbHI Ta METOIMYHI. fIMOBipHiCHa
OILIIHKA pe3yJbTaTIB MpPSMUX BHUMIPIOBaHb IMpU 0araTopa3oBUX PIBHOTOYHHMX
cnoctepexeHHsax. OIliHKa pe3yJbTaTiB MNPSIMUX BHMIPIOBaHb MPHU OJHOPA30BOMY
cnoctepexeHHl. O0poOKa pe3ysibTaTiB HENPSIMUX BUMIPIOBAHb.

Tema 2. 3aco6u BUMIpIOBAJLHOI TeXHiKM, IX OCHOBHI MeTPOJIOTivHi
XapaKTePUCTHKH Ta NapaMeTpH

OcHOBHI B1IOMOCTI TIpo 3aco0u BUMIpIOBaJIbHOI TexHiku. Knacudikarris 3aco0iB
BUMIPIOBAJILHOI TEXHIKM 3a CIOCOOOM TMOJaHHS BUMIpPIOBAIBHOI i1H(OpMAIii,
METO/ZIOM TMOPIBHSHHS 3 MIPOIO, CTPYKTYPOIO NEPETBOPIOBaHb, (DYHKIIIOHATLHUM
NpU3HAYEHHSAM.  METpOoJIOriyHI ~ XapakTEepUCTHK  Ta  MapamMeTpu  3aco0iB
BUMIPIOBaJIbHOI TeXHIKU. Kiac ToOYyHOCTI 3aC001B BUMIPIOBAJIBHOI TEXHIKH.

BumiproBanbHi NepeTBOPIOBaYI. Knacudikaris BUMIPIOBaJIbHUX
MepPETBOPIOBAYIB. METpOJIOTiUHI XapaKTePUCTUKH BUMIPIOBATLHUX MEPETBOPIOBAUIB.
EnexkrpomexaniuHi mpuiaau A7 BUMIPIOBAHHS E€JIEKTPUYHUX BEJIMYMH. 3arajibHi
BIJOMOCTI Ta TEOPETHUYHE OOTPYHTYBAaHHS MPHUHIMIYY [ii €IeKTPOMEXaHIYHUX
npuiadiB. YMOBHI IIO3HA4Y€HHS Ha IIKajgax MpuiaaiB. MarHitoeneKTpuyHi
BUMIPIOBAJIbHI TpUJIAaU, iX METPOJIOTIYHI Ta EKCIUTyaTallliiHI XapaKTEepPUCTHKH.
EnextpoMarHiTHi BUMIpPIOBaJIbHI MPWJIAJIX, iX METPOJIOTIYHI Ta eKCIUTyaTalliiiHi
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XapaKTepUCTHKHU. EjekTponrHaMiyHl BUMIpIOBAJIbHI MPUIAIU, iX METPOJIOTIUHI Ta
eKCIUTyaTalliiiHl XapakTepUCTUKU. EjeKTpocTaTuyHi BUMIPIOBAIbHI MpUIAaH, iX
METpOJIOTIYHI Ta eKCIUTyaTallliHl XapaKTepUCTUKU. BumiproBaipbHUNA MEXaHI3M
THIYKIIHHOT CHCTEMH.

MeTtposioriyHi Ta eKCIUTyaTalliiHi XapaKTepUCTHUKH MPUIIAdiB 1HIYKIIHHOT
cucremu. BumiproBanpHul MexaHi3M BiOparlliiiHoi cuctemu. MeTposoriuni Ta
eKCIUTyaTalliiiHl XapaKTepUCTUKH NpUJIaliB I1HAYKLUIHHOT CHUCTEMH. 3BOPOTHIM
eJIEKTPOMEXaHIYHHI MTepeTBOPIOBAY.

EnexTpoHHI BUMIpIOBaIbHI MPUIAAH ISl BAMIPIOBAHHS €IEKTPUYHUX BEITUYHH.
3aranpHl BIJIOMOCTI Ta TEOPETUYHE OOIPYHTYBAHHSA MPUHIUITY [1i €JICKTPOHHHX
BumiptoBaibHux npwianie  (EBII). VY3arampneni crpykrypni cxemu EBII.
Knacudikamis EBII B 3anexxHOCTI Biji crioco0y NMEpeTBOPEHHS aHAJIOTOBUX BEIHMYUH
y UG POBUI KOJI.

Tema 3. BumiproBaHHS HeeJIeKTPUYHUX (Pi3UYHUX BEJTHYMH

BumiproBanHs TemmepaTypu. XapaKTepPUCTUKH BHUMIPIOBAIBHUX BEIHYHWH.
OcoOnuBOCTI BUMIPIOBaHHS TeMmiiepaTypu TemmepaTypHi Imkaid. IIpomwuciosi
BUMIpIOBayl TemMreparypu. TepMomMeTpu po3upeHHs. MaHOMETpUYHI TEPMOMETPH.

TepmomnepeTBoproBaui  omopy. 3aco0M BUMIPIOBAHHS, 110 TMPALMIOIOTh Yy
KOMILJIEKTI 3 TEPMOIMEPETBOPIOBAYAMH OMOPY. TepMOEIEKTpUYHI TEPETBOPIOBAYI.
[Mpunanu s BumiproBanHs  Tepmo-EPC.  HopmyBanbpHi  mepeTBOproBadi.
TepmomnepeTBoptoBayl 3 YHI(IKOBAHUMH BUXIJHUMHU CUTHalIamMu. BuMiproBaHHs
TEMIIEpaTypu KOHTAKTHUMH METOJIAMHU, aKyCTUYHI, MIPOMETPHUYHI, I1HTErpaybHi,
TepmorpadiyHi METOAM BUMIPIOBaHHSA. BUMIpIOBaHHS TE€OMETPUYHHMX PO3MIpPIB
MatepianiB Ta BUpoOiB. BuMmiproBaHHs KyTOBUX Ta JIHIWHUX po3MipiB. BumiproBanHs
po3MipiB y MmammHOOymyBaHHi. BumiptoBanns Ttucky. [ledopmariiiini, mopiiHesi,
SJICKTPUYHI BUMIpioBadi THUCKY. [ludepeniianbai MaHoOMeTpu. BumiproBaHHS THUCKY
BaKyyMHHMH MeETOJaMH. BUMIpIOBaHHS piBHS, KIJIBKOCTI Ta BUTpAT PEYOBHHH.
Metonu Ta 3aco0M BUMIPIOBaHHSI PIBHSL PIAKUX PEUYOBHH, CHUIYYMX Ta KYCKOBHX
MatepianiB. [THeBMaTHuHI METOAM BUMIPIOBAHHS KUIBKOCTI Ta BUTPAT PEYOBUHH.
TaxoMeTpuyHi,  €JIEKTPOMArHiTHi,  yJIbTPa3BYKOBI,  TEIUIOBI  BHUTPATOMIpPH.
Burtparomipu 3MIHHOTO PiBHS, BUXPOBI1, KOP1OJIICOBI Ta KOPEJALIAHI BUTPATOMIpPH.

BumiproBaHHs mapaMmeTpiB HAaBKOJHUIITHROTO cepeaoBuina. MeTtoau 1 mpuiaau
JUIS aHaMI3y CKJIaay ra3iB. BumiproBaHHS BOJIOTOCTI.

Tema 4. Opranizaniss MeTpoJIOTi9YHOI0 320e3Me4YeHHs MPOMHUCIOBOCTI

Opranizaifiss ~ BUMIPIOBAJILHOTO  eKcriepuMeHTy.  DopMmystOBaHHS LTI
exkcriepuMeHTy. Bubip KpuTepiiB OI[IHOK TOYHOCTI pe3yJIbTaTiB EKCIIEPUMEHTY.
Bubip wmeromiB Ta 3aco0iB BuMiptoBaHb. CIocoOM 3axHCTy BHMIPIOBAIbHOT
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amapaTypd BiI 3aBaJ. MeToAM BHUSBJICHHS Ta BHUKIIOYCHHS (3MEHIICHHS)
cucreMatnyHuX moxuOok. [ToBipka 3aco0iB BUMIpIOBaIbHOI TEXHIKA. Bukoprucranus
1MppoBoi Ta MIKPOIIPOIIECOPHOT TEXHIKHU JJIsI TEXHOJOTTYHUX BUMIPIOBAHb.

Texniuni 3acodou asmomamu3auii

Tema 1. T'any3b 3acTOCYBAHHS MNEPETBOPIIOYMX NPHUCTPOIB MNPUIIAJiB
(ITITIT)

YMOBHM eKcruTyaTalii BUMIPIOBAJIbHUX MEPETBOPIOBadiB. UyTIMBUIl €JIEMEHT.
Knacudikaris BUMIPIOBAIBHUX NEePETBOPIOBAYIB. OcHoBHI MOXUOKH
BUMIPIOBAJILHOTO MEPETBOPIOBAYA.

Tema 2. JliniiiHi noreHuiomerpuuHi nepersoprosaui (I111)

["amy3p 3actrocyBanHst III1. OcHoBHi enemenTn koHctpykii III1. IlepeBaru i
Hegosiku III1. Marepianu enemMeHTIB KOHCTPYKLIi (cmipaii, Kapkacy, IIITKH).
Bumoru no marepianis. [lapamerpu, mo xapakrepusytots [II1. Po3paxyHok 3HOCY,
BU3HAYECHHS JomycTUMUX Hamnpyr, BuHuKarouux y IIII. Cxemu BBiMkHeHHs IIII.
Konctpyktusni pizHoBuau IIII. Crnocobu 3minm 3akony omopy IIIl. Po3paxynok
JHIAHUX TOTEHIIIOMETPUYHHX MTEPETBOPIOBAYUIB.

Tema 3. @ynkuionajabHi noreHuiomerpuuHi nepersoproaui (PIIII)

3actocyBanns OIIIl. CrnocoOu 3pilicHeHHs (GYHKIIOHATBHOI 3aJIeKHOCTI.
Posrisimands pi3HUX cnoco0iB 311MCHEHHs (pyHKIIoHaNbHOI 3anexxHocti: PIIIT 31
3MIHHUM TepuMeTpoM nepepidy kapkacy, OPIIII 31 cryneHeBMM KapkacoM 1
piBHOMIpHOIO HaMiTKoro, PIIII 3 kapkacoM MOCTIHHOI BHCOTHM 1 HEPIBHOMIPHOIO
HAMOTKOIO, IITYHTYBaHHS MOCTIHHUMU oniopamu JiHiHOoTO OIIII.

Tema 4. TenzoneperBoproBaui (TII)

[Tpuznauenns. Kmacu Tounocti. IlepeBarm 1 Hemomiku TII. OcHoBHI
KOHCTPYKTUBHI pi3HOBUAM. [[poTsHi HakieroBaHi neperBoptoBaui. Uytnusicts TII.
[ToBuwuit omip TTI. ITigkmrouenns g0 06’extiB TII. Po3paxynox TII.

Tema 5. IlepeTBoproBa4i KOHTAKTHOI'O ONIOPY

XapaktepucTuku nepeTBoproBada KoHTakTHoro omopy (IIKO). Konctpyxkuis
[1IKO. IlepeBaru 1 nenomiku IIKO. 3actocyBanusa [IKO. Cxema BBimMkHeHHs1 [1KO.
Bupa3z moBuoi Hampyru. Koeditient migcunenHs. YUyTauMBICTH  BIIHOCHO
nepeMIIeHHS.

Tema 6. EmuicHi nepersoprosaui (€11)

[Ipuznauenns, xapakrtepuctuka €II. KouctpykrtuBHi pizHoBunu €I 3i
3MIHHOIO BIZICTAHHIO M1 TUIACTUHAMM, 31 3MIHHOIO TUIOLIEI0 B3aEMHOTO MEPEKPUTTS
IJIACTHH, 31 3MIHHOIO BEJIMYMHOKO JI€JEKTPUYHOI MPOHUKHOCTI, AudEpeHIlianbpHl 3
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PYXOMOIO CEpeAHBOIO TUIACTUHOIO, 3 KYTOBUM NEPEMIIEHHSIM CEPEAHbOI IIACTHHH
ta 1H. Cxemu BBIMKHeHHS €Il: MoctoBa 1 pe3onancHa. IlepeBaru i1 Hemomiku €11
Pospaxynok €I1.

Tema 7. InayxkTusHi nepersoprosayi (II1)

Konctpykmis II1. IlepeBarm 1 wemomiku III. Tamy3s 3acrocyBanns III.
Yacrotamii maianazod II1. IMpunnun aii 1 pus diHIAHEX, KyTOBHX MEPEMIIICHb.
OcCHOBHI PO3paxyHKOBI CITIBBiAHOIIEHH. XapakTtepuctuka II1.

Tema 8. Tpanchopmaropni nepersoprosaui (TpIl).

[lepeBarm 1 Hemosiku. OOnacte 3acTtocyBaHHS. (OCHOBHI KOHCTPYKTHBHI
pizHoBuan Tpll: 3 mepemimiyBaHUM SKOpeM, 3 MEPEMILIYBAaHUM pPOTOpPOM abo
pamkoro. OCHOBHI po3paxyHKOBI criBBigHOIeHHs Ay Tpll.

Tema 9. MexanoTponHi nepersoprosaui (MII)

[Mpunuun naii. [lpusnayeHnus. OcHoBHI Buau BukoHanHsa MII. Knacudikaris
MII. Cxemu BBiMkHeHHsS MII. Bumoru no MII, cnemudika ix pobdortu. ['amys3b
3acTocyBaHHSA. [IpuKiaay mpakTHYHOTO 3aCTOCYBAaHHS.

Tema 10. II’e30enekrpuuni nepersoprosayi (I111)

[I’e30edexkt mpsmuit 1 3BoporHmil. II’e3omartepiamu. OcHOBHI  Bici
nm’e3okpuctana. [lo3moBxkHil 1 momepeunuit m’e3oedextu. IlpusHaueHHs, Tay3b
3actocyBanHs [II1. Cxemu BBiMKHEeHHS. Bumorum no BumiptoBanbHOi cxemu [II1.
OcHoBHI po3paxyHKoBi criiBBigHOIeHHs st T111.

Tema 11. Mikpomamuau (MM)

Knacudikauis MM. 3aranbHi nutanHs Teopii 1 KoHCTpykiii MM. Knacudikaris
MIKpOABUTYHIB. OCHOBHI XapaKTEPUCTUKH 1 MTAPAMETPH MIKPOJABUTYHIB.

Tema 12. O6eproBi Tpanchpopmaropu (OT)

[TpusHaueHHs, KOHCTpyKuUis, npuHuun nii. [lepBuHHe Ta  BTOpUHHE
cumetpyBaHHs. CunycHo-kocunycuuit OT. Jliniiinuit OT. Knacu Tounocti OT.

Tema 13. OnTukoenexkTpu4Hi nepersoprosaui (OII)

OCHOBHI ~BJIACTUBOCTI ONTUYHUX BUIpoOMiHIOBaHb. [lpunnun gii  OIL
Konctpykiiss OIl. 3akoHU pO3MOBCIOIKEHHSI ONTUYHUX BUIPOMiHIOBaHb. (OCHOBHI
pi3HoBUAM  oTonpuiiMayiB. Doropesuctopu. ['eHepatopHi  QoTOEIEMEHTH.
OnTponu.

Tema 14. Enexkrpomaruitu 3minnoro crpymy (E3C)

Oco6muBocti E3C. Ilpunnun aii. TsroBe 3ycuiuis 1 TSIroBa XapaKT€PHUCTHKA.
Oco6muBocti. Henoniku E3C, meToau ix ycyHeHHS. MarHiTokepoBaHi KOHTAKTH.

Tema 15. KonTakTHi nepersoproaui (KII)

[Ipuznauenns, BuszHaueHHs KII. OcHoBH1 KoOHCTpykTHBHI pi3HOBUAM KII.
Marepianu KII. OcnoBHi eranu po6otu KII. SIBuia, BUHHMKaO4l MpU PO3MHKAHHI
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KOHTakTiB. CriocoOu 3aXMCTy MOBEPXHI KOHTAKTIB BiJl OKUCIEeHHsA. OCHOBHI 3aX0/H,
110 3MeHIyoTh 3H0C KII.
Aemomamuzauia mexHo102iuHUX NPOUECIe MaA eUPOOHUUME

Tema 1. 3arajabHi BiZOMOCTI PO aBTOMATH3alil0 BUPOOHUYHUX MMPOLECIB.
OCHOBHI BH3HAQUEHHSI aBTOMATH3aIlll TEXHOJOTIYHUX MPOIECIB, KEPYBaHHS, CHCTEM
kepyBaHHA. OCHOBHI JDKEpesa 1 TMOKAa3HUKH TEXHIKO-€KOHOMIYHOI €()eKTHBHOCTI
aBTOMAaTH3allli TEXHOJOTTYHHUX MPOIIECIB

Tema 2. OcHoBHi moHATTA Teopii aBToMaTHyHOro kepyBanus (TAK).
Martematuynuii onuc cucteM aproMatuyHoro kepyBaHHA (CAK). Busnauenns
CTaTUYHMX 1 AMHAMIYHUX XapaKTEPUCTUK 00’ €KTIB aBTOMATHU3AIIl].

Tema 3. ABTomaTn3oBani cucremu kepysanus (ACK).

ABTOMAaTH30BaH1 CUCTEMU KepyBaHHs TexHoJoriyHumMu npouecamu (ACK TII).

Tema 4. Cxemu cuctem apromartusanii. Knacudgikauisa cxem apromarusaiii.

Knacudikamis enektpuyHux cxeM. CTpyKTypHI Ta (QYHKUIOHAIbHI CXEMH.
[TpuHIMTIOB1 CXEMH.

Tema 5. Bubip esieMeHTIB cMcTeM aBTOMATH3AIlI.

Bubip mmTiB 1 mynbTiB KepyBaHHS. Po3MimieHHs mnpuiamiB 1 3aco0iB
aBTOMAaTH3allii.

Tema 6. AnaJjiiz napameTpiB aBTOMATHYHOI CHCTEMH KePyBaHHS.

CTiMKICTh CUCTEMH Ta METOAMKHU TNepeBIpkd. OCHOBHI MOKA3HUKH HAIMHOCTI
ABTOMATUYHOI CUCTEMH.

Komn’romepni mexnono2ii ma ocHoéu npozpamyeanms

Tema 1. 3minni. Tunu ganux

[limi Ta midicHi Tunw gaHuX. JIOTIYHWMHA THUI JaHUX Ta IEpEepaxOBaHUM THIIL.
[Ipoctip imeH. MacuBu. CTpykTypu JaHuUX Ta 00 ’€aHaHHs. OroJIONIEHHS THITIB.
[Toxaxxuuku. [Tocunanus.

Tema 2. ApupmernuHi onepauii Ta HMKJIIYHI CTPYKTYPH

[To6iToBi omepartii. IHKpUMEHT Ta AEKpUMEHT. YMOBHUH omeparop. Llukmm 3
MepeyMOBOIO, MTOCT-YMOBOIO Ta 33JaHOI0 KUIBKICTIO MOBTOPiB. OmnepaTop BUOOPY
BapiaHTiB.

Tema 3. @ynkuii

OrosomenHs Ta BUKIUK (QyHKIiN. DyHKINT BBEJEHHS Ta BHUBEJCHHS JIaHUX.
DyHKIIT 1719 pOOOTH 3 PSIAKAMH.

Tema 4. Knacu
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Konctpykropu Ta nectpykropu. @DyHkuii-uienu kmacy. PiBHI JIocTymy 10
YJICHIB KJIaCy.

TeODi}l aAMmMoOMamuiunoc0 KepyeannAa

Tema 1. OcHOBHI NOHSATTST Ta BH3HAYEHHS Teopii aBTOMATHYHOIO
KepyBaHHS

3agaui aBroMartu3allii 00’ekTiB. BXi/iHi Ta BUX1HI 3MIHHI. 3BOPOTHII 3B’A30K Ta
yoro npuzHayeHHs. [IOHATTA Npo aBTOMaTUYHE PEryJIIOBAHHS Ta KEPYBaHHS. 3MIHHI,
[0 KEPYIOThCSI Ta peryioroThes. [ToHATTS mpo kepyroui faii Ta 30ypeHHs. Turosi
CUTHAJIM 30BHIIIHIX BIUIUBIB B aBTOMAaTUYHUX CHCTEMAaX.

Tema 2. IlpuHuun no0y10BM aBTOMATHYHUX CHCTEM

[TpuHIIUTIN pEryIIOBaHHS 3a BIAXWJICHHAM BUX1IHOI KOOPJUHATH, 32 30ypEHHIM
Ta KOMOIHOBaHE peryntoBaHHs. Kepyrouuii aBTOMaTUYHUN TPUCTPIN Ta peryasarop.
Busnauennss aBromarmuHoi cucTeMH. DYHKIIOHAIBHI CXEMH CHCTEM Ta
Kjacu@ikamis OCHOBHHMX €JIEMEHTIB aBTOMAaTHYHMX CHCTEM 3a iX NPU3HAYEHHSM.
Merta kepyBanHs. [lokasHuKM MeTH KepyBaHHS Ta iX aHaNITUYHE (OPMYITIOBAHHS.
[TonsiTTst mpo anroputm kepyBanHs. [IpuHiun knacudikailii aBTOMaTUYHUX CUCTEM.
Knacudikariis cuctemM 3a 3aKOHOM 3MIiHH BHUXIJIHOI KoopAuHATH 00’ekTy. CucTteMu
aBTOMATUYHOI CTaOUTi3aIli, CHCTEMHU TPOTPAMHOTO KEpPyBaHHS Ta CIIIKYIOUH
cuctemu. [Ipuknany aBTOMaTHYHUX CUCTEM Ta iX QYHKIIOHAIbHI €JIEMEHTH.

Tema 3. MaTeMaTH4HI MOJeJIi JUHAMIKM ABTOMATHYHHUX CUCTEM

MartemaTtnyHa MOJAENb JUHAMIKHM CUCTEMU B (Gopmi piBHSHHSA «BXim-Buxian»
CUCTEM. 3arajbHl pillleHHS PIBHAHb TUMY «BXin-Buxim» miHIHUX Oe3nepepBHUX Ta
IMITyTbCHUX CHUCTEM. BinbHa Ta BHUMYIIEHA CKJIaJ0Ba TEPEXiHUX MPOIIECIB
aBTOMAaTUYHHUX CHUCTEeM. MareMaTuyHi MojeNl JuHaMiku y (opmi mepemaTHux
GyHKIIM aBTOMAaTUYHUX CHCTeM. THWIoBI auHaMiuHl jJaHku. [lepemathi (yHKIil
PO3IMKHYTHX Ta 3aMKHYTHX CHCTEM Ta iX 3B’SI30K 3 IMIYJbCHUMH IEpPEXiTHUMU
GyHKLIAMU.

Tema 4. CriliKicTh JiHIHHUX HeNlePePBHUX ABTOMATHYHHUX CHCTEM

OCHOBHI TOHSITTA Ta BU3HAYEHHS CTIMKOCTI aBTOMATHYHUX CHUCTEM. 3B 30K
CTIHKOCTI 3 KOPEHSMH XapaKTePUCTUYHOTO PIBHSHHSA 3aMKHYTOI CHCTEMHU.
Anrebpaiuni kputepii ctiiikocti Payca ta I'ypBima. YactoTHi kputepii CTIMKOCTI
cucteM aBToMatuyHoro kepyBanHs. Kputepiit O.B. Muxaiinosa. Meton D-po3outts
32 OJTHUM IapaMeTPOM Ta BU3HAYEHHS KPUTHUYHOTO MMapaMeTpy MiJICUJICHHS CUCTEMH.
BB mapamerpiB Ha CTIMKICTh aBTOMaTH4YHUX cucteM. Kpurepiii Haiikgicra.
Busnauenuss 3amaciB  criiikocti  cucteMd. OIliHKa CTIMKOCTI CHUCTEM 34
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Jgorapu(pMiuHUMU YaCTOTHUMHU XapaKTePUCTHKAMH. 3amacy CTIHKOCTI.

Tema 5. SIkicTh npouecy KepyBaHHSI CHCTEM AaBTOMATHYHOT0 KEPYBAHHA

[Toka3HUKHK SIKOCTI MEPEX1THUX MPOIIECIB MPH BIUIMBI CTYIIHYATOI BXI1THOT Jii:
gac TMEepexiTHOTO MpolleCy, KOJUBAHHS, IMEPEryIIOBaHHS, XapaKTep MepeXiJTHOTro
nporiecy. TOUYHICTH BIAPOOKH CHCTEMOIO THIOBUX 3anatounx aik. KoedimieHtn
nmomuaok. CTaTHYHA Ta JTUHAMIYHA ITOMHJIKH.

Tema 6. Teopist JIiHIHUX IMITyJIbCHUX ABTOMATHYHHUX CHCTEM

3aranpHa XapaKTepUCTUKA IMIYJIbCHUX cUCTeM. BHU3HaueHHS Ta kiacuikamis
IMITyJIbCHUX CHCTEM. IMIIyJIbCHI CHUCTEMH 3 OJHHUM Ta JEKUIbKOMa IMITYJIbCHUMH
eJeMeHTaMM. IMIyJIbCHI CHCTEMH 3 aMILTITYTHOIMITYJIbCHOIO, IIIMPOTHO-IMITYJIbCHOIO,
JaCTOTHO-IMITYJIbCHOO. 3a7a4l JOCIIKEHHS IMITyJIbCHUX CUCTEM.

Tema 7. MaTeMaTH4Hi MOJeJIi IMIIyJIbCHUX CHCTEM

Oco0MMBOCTI MaTeMaTUYHUX MOJEJeH IMIYJbCHUX €JIEMEHTIB, JUCKPETHHX
NPUCTPOIB Ta ekcTpanoisTopiB. llepenatHi QyHKIIi IMIOYJIbCHUX cUCTeM. Brus
dbopMu  IMIOYJBCIB Ha TmepeAaTHi QyHKOli. 3amiHa IMIIYJIBCHOI  CHCTEMHU
€KBIBaJICHTHOIO O€3MEPEPBHOIO CHCTEMOIO.

Tema 8. AHaJti3 AMHAMIKY JiHIHHUX IMITyJILCHUX CHCTEM

CridikicTh iMIynbcHUX cucTteM. IloHsTTs crifikocTi. HeoOximHa Ta mocTaTHs
YMOBHU CTIHKOCTI IMITyJIbCHUX cucTeM. Kpurepii CTIHKOCTI IMITyJIbCHUX CHCTEM.
AnrebpaiuHi KpuTepii CTIKOCTI Ta 0COOIMBOCTI iX 3aCTOCYBaHHSI.

Tema 9. Teopist HesTIHIHHUX CHCTEM

3arajibHa XapaKTEPUCTUKA HENIHIMHUX cucTeM. Bu3HaueHHs Ta kiacudikaiis
HENMIHIMHUX cHUcTeM. TUMOBI HENIHIWHI €JEeMEHTH, iX XapaKTePUCTUKU Ta
MaTeMaTHYHI Mojenl. 3ajadi Ta OCOOJIMBOCTI JOCHIKCHHS HENIHIMHHX CHCTEM.
MaremaTiudl MoOIeNll HEMHIHHUX cucTeM. MaremMaThdHa MOJIEnb HETIHIHHUX
cucteM B (opMi piBHSHb cTaHy. CTpPYKTYpHI CXEeMH HETIHIMHMX CHCTeM Ta ix
IIePETBOPEHHS.

Tema 10. AHaJjtiz TMHAMIKH HeJTiHIHHUX CHCTEM

Metoau AOCHIKEHHST Ta PO3paxyHKIB HEMHIMHMX cucteM. [IoHATTS mpo
CTIMKICTh HemHiIHHUX cucteM. Metoau O.M. JlsmynoBa. [{ocnimkeHHs: aOCOTIOTHOI
CTIMKOCTI HEMIHIMHMX CcucTeM. ABTokoauBaHHi. a3oBa I[UIomMHA Ta Il
3aCTOCYBaHHS JUIsl JIOCHIJDKEHHS CTIHKOCTI HETIHIWHUX CHCTeM 13 KyCOYHO-
JTIHITHUMH XapaKTepUCTUKaMU. MeTo rapMOHIYHOI JTIHeapu3allii.

Ilpoexmyeanns cucmem agmomamu3auii

Tema 1. OCHOBHI NOHATTS PO BUPOOHUITBO TA HOT0 ABTOMATHU3ALII0
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[TousiTTa BUPOOHHUITBA, CTPYKTypa (€JeMEHTH) BUPOOHUIITBA (TIPOMHUCIOBOTO
nignpueMcTBa). [ToHaTTS Mexanizamii Ta aBTomMaTu3aiii. BiaMiHHICTE aBTOMaTH3AITI
Bim MexaHizamii. Edextn, 1mo oTpuMyroTbCs BiJl aBTOMaTu3allli BHUPOOHHUIITBA
(aBTOMAaTU30BAHOTO KEPYBAHHS ).

[ToHSATTS TEXHOJOTIYHOI CUCTEMH, TEXHOJOTIYHOTO KOMILJIEKCY, BUPOOHUYOTO,
TEXHOJOTIYHOTO (poOOYOro) Ta TPAHCIOPTHOTO TMPOLECIB, TEXHOJOTIYHUX Ta
TPAHCTIOPTHUX oOMepalii Ta mepexoiB. DyHKIIOHYBaHHS TEXHOJOTIYHOI CHCTEMHU
(BXimHI Ta BUXiAHI TOTOKH). DopMani3oBaHe NPEJICTABICHHS OOpPOOHUX,
nepepoOHUX, CKIIAJAIbHUX Ta NAKYBAJIILHUX MPOLECIB.

Knacudikaiis  TEXHOJOTIYHMX CHCTEM Ta  TEXHOJOTIYHMX  IPOIIECIB.
OcoOnmuBOCTI, BIAMIHHI pPHUCH Ta TPUKIAAM HenepepBHUX (Oe3nepepBHUX),
JUCKPETHUX, IUCKPETHO-0€3MepepBHUX Ta MEPIOIUYHUX TEXHOJIOTTYHHUX MPOIIECIB.

Kopctka Ta TrHyuyka aBTOMaTH3allis Y BHPOOHHUIITBI. 3aco0u, mepeBard Ta
HEJIOJIIKM SKOPCTKOI Ta THYYKOi aBTOMaru3alii. PiBHI BHUKOpPUCTaHHS TEXHIYHHUX
3ac00iB.

PiBH1 ckiagHOCTI 3ac001B aBTOMaTH3allli. PiBHI aBTOMaTu3allii y JUCKPETHOMY
Ta HEMEePEPBHOMY BUPOOHHMIITBI.

Tema 2. EnemenTn TeXHOJIOT Il AMCKPETHOTO Ta HelnepepBHOIo
BHPOOHHUIITBA SIK OCHOBA 1i0r0 aBTOMATH3aNil

CTpykTypa THYYKHX BHUPOOHHUYHMX CHCTEM Ta THYYKOTO aBTOMATH30BAHOTO
BUpoOHUITBA. [IoHATTS rHyukoi BUpoOHHUUOi cuctemu (I'BC), rHyukoi BUpOOHUYOI
komipku (I'BK), rayukoro BupooHudoro moayis (I'BM), rHydkoi aBTOMaTH30BaHOT
OUISTHKA Ta JIHII, 1exy, 3aBogy. 3acobou astomarusauii I'BC, I'BK Ta I'BM.
CriBBIIHOIIIEHHS BUIIB TEXHOJIOTIYHUX CUCTEM K ckiamoBux I BC. Onrumizariiiifi
3a/1ayi, M0 BUHUKAIOTh TIPU CTBOPEHHI, OpraHizaili ta aBTomaru3ailii poootu ['BC,
I'BK ta 'BM.

[lpuknagym  aBTOMATHM30BAaHMX  HEMEPEPBHUX  BUPOOHUIITB.  TEXHOJIOTIS
BUT'OTOBJICHHS HAPTONMPOAYKTIB Ha HaTonepepoOHOMY 3aBOi. TeXHOJIOTrYHa cXeMa
atMoc(epHO-BaKyyMHO1 neperonku HapTu. Kpekinr ta ioro uau. Pextudikarris, ii
3aCTOCYBaHHA B PI3HMX BHAaX BUpoOHUUTBA. CTpyKTypa Ta MNPUHUUI i
pekTudikaiiifHoi KOBMAYKOBOi KOJIOHH. TexXHOJoTiuHa cxeMa HadTornepepoOHOTo
3aBony (KpekiHr-mporecy). OcoOIuBOCTI aBTOMATHU30BAaHOTO KEPYBaHHS IMPOIECOM
BUTOTOBJICHHA HaTOmpoAykTiB. [Iporec BUpOOHUIITBA €NEKTPUYHOI €Heprii Ha
aToMmHii enekTpoctaHilii. CytHicTh smepHoi peakiii. [lpuwanunm npii sgepHOTO
peaktopy. bymoBa snmepHoro peaktopy. Buau spepHux pekrtopiB. SBuina Ta
npoOiemMu sanepHuUX peakTopiB. KepyBaHHS sIEpHUM pEakTOpOM Ta MOro
aBromaTu3ailis. OnTumizallisi KEpyBaHHS SAEPHUM PEAKTOPOM.
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Tema 3. OCHOBH CTBOPEHHS NMPOEKTIB ABTOMAaTH3aLIl

3aranpHi  MIXOAM 0 TMOOYAOBH  CTPYKTYPHHX, (YHKI[IOHAJIbHHX Ta
CJIEKTPUYHUX TPUHIHUIIOBUX CXeM cHUcTeM KepyBaHHs. CkiamaHHs Mojenen
(CTpYKTYypHHX CXE€M) CHCTEeM aBTOMATHYHOIO KepyBaHHA (MOJEIIIOBAHHS
peryJsTopiB, JaTYMKIB, BAKOHABYMX MEXaHI3MIB Ta (PI3MYHUX IPOIIECiB B 00’ €KTaxX
kepyBanus). [lpaBuna Ta cTaHzapTM BUKOHaHHS (YHKLIIOHAJIBHUX CXEM
apromatu3amii. CkJIagaHHsS aJTOPUTMIYHOTO 3a0e3nedueHHsT IUGPOBUX CHCTEM
KepyBaHHA (MIKPOKOHTPOJIEPIB).

Tema 4. OcHOBH anmapaTHO-POrpaMHOiI MOOYI0BH HH(PPOBUX CHCTEM
KepyBaHHS

3aranbHa CTPYKTypa OJHO- Ta OaraTOKOHTYPHOI LU(POBOi CUCTEMHU KEpyBaHHS.
[TinkaroueHHs aHAJOrOBHX Ta IU(POBUX JATYMKIB Ta BUKOHABYMX MEXaHI3MIB J0
MIKPOKOHTpOJIEPA. Komyrarris KaHaJIiB Ha OCHOBI
MYJIbTUILIEKCOPIB/ IEMYIbTUIUIEKCOPIB Ta HA OCHOBI OpraHi3alii KUH JaHUX.

[IporpamHa peanizamisi 3akOHIB KepyBaHHS. Buam 3akoHIB KepyBaHHS,
cnenudika X 3acTOCyBaHHS Ui KEpyBaHHS JHUCKPETHUMH Ta HEMEpEepBHUMHU
napamMeTpaMH, MHUTaHHS BUOOPY 3aKOHY KEpyBaHHS (MOKJIUBICTh Ta JOIUIBHICTD
3acTocyBaHHs). MareMaTuyHi MOJENl 3aKOHIB KEpyBaHHs (aHaJITHUYHE Ta JIOT14HE
MPE/ICTABIICHHS, CTPYKTYPHI CXEMH PETYJIATOPIB, JMHAMIKA MPOIECIB, 10 KEPYIOTHCS
TAMHA YW IHIIMMH 3aKOHAMU KEpyBaHHs). AJTOPUTMIYHA peai3ailisi 3aKOHIB
KEepyBaHHA B IUPPOBOMY (MIKPOIIPOLIECOPHOMY) PETYISATOPI.

3actocyBaHHa aHanoro-uupposux mneperBoproBauiB (ALIl) y mudposux
cucrteMax kepyBaHHs. DyHKIIOHAIBHI Ta anapaTHi ocoonmBocTi ALl Ha mpukiasi
KOHKPETHUX MiIKpocxeM ((yHKIIIOHAIbHI CKJIAJIOBI, MPU3HAUYCHHS Ta MiIKIIOUYEHHS
BHBOJIIB, PIBHI CHTHAIIB, YacoOBi JiarpaMd TOIIO). Y3TOKEHHS PIBHIB CHTHAJIIB
natunkiB Ta ALIl. Cxemna ta anroputmivyHa peanizaiis poootu 3 AIIIL.

Opranizartisi myJabTIiB KEPYBaHHS JUIsl MIKPOIPOILIECOPHUX cucTeM. Opranizairis
IHaUKaIli 3aJaHuX Ta MOTOYHUX 3HAYEHb MapaMeTpiB, 3MiHA 3HAYCHb 3aJaHUX
napaMeTpiB, OOpaHHsS TMapaMeTpiB [JIs 1HAMKAII B Tpoieci poOOTH CUCTEMH
KepyBaHHA. AJNropuTMiuHa peamzamis poOOTH 3  NyJdbTaMHU  KepyBaHHS
(mporpaMyBaHHsI 3aJlaHUX 3HA4Y€Hb MapaMeTpiB, poOOTa MiJ Yac BUKOHAHHS
OCHOBHOTO IUKJTY POOOTH CUCTEMH).

[TpakTika moOyA0BU €IEKTPUYHUX MPUHIIUIOBUX CXEM Ta aJrOPUTMIB POOOTH
MikpokoHTpoJiepiB. [loOynoBa OararokaHaldbHHX LHU(PPOBUX CHCTEM KEpyBaHHs
HermepepBHUMHU  mapaMmerpamu. Oprasizaiis —anapaTHO-IPOrpaMHOi  poboTH 3
KJIaBlaTyporo Ta andaBiTHO-IIUGPOBUMH  (CEMHCEIrMEHTHHMHM) 1HIUKATOPAMH.
Brenenns indopmariii 3 TUCKPETHUX JATUYUKIB (BUMIPIOBAHHS KYyTOBOTO TOJIOKEHHS
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BaJdy, KUIBKOCTI 00epTiB TOmIO). ANTOPUTMIUYHE 3a0e3MeyYeHHs KepyBaHHs
OaratocTaMifHUMU TEXHOJOTIYHUMHU TIpollecaMu. AJNTOPUTMIYHE 3a0e3MeueHHs
KepyBaHHS ITPOIIECAaMH 3MIIITyBaHHS Ta JO3YBaHHS.

Tema 5. 3acrocyBanns iHTepgeiicy RS-232 B numdpoBux cucremax
KepyBaHHS

[lepeTBOopeHHsI pIBHIB HU(PPOBUX Ta aHAJOTOBHX CHUTHAJIB, TaJbBaHIUYHE
pPO3B’sI3yBaHHS €JIEKTPUYHUX JIAHIIOTIB 13 3aCTOCYBaHHAM onTomnap. [HBepTyroul Ta
HEIHBEpTYI0Yl BKJIIOUEHHs onTornap. [lepeTBopeHHs piBHIB JABOMOJSPHUX CUTHAIIB.
[lepenaua curHamy Hampyrowo Ta cTpyMoM. Opraizailis 3B S3Ky 3a MPUHIIMIIOM
“cTpyMOBOT TIeTi”.

[Ipuznauennss Ta 3actocyBaHHsA iHTepdelicy RS-232 B koMmm’toTepHUX
cucremax. [Ipunnun 3’egHanns “rouxka a0 Touku . KiHileBe oOjagHaHHS JaHUX Ta
oOJsiafHaHHs OOMIHY JaHUX B pealizallii JiHii 3B’sA3Ky “Touka 10 Touku’ . [loBHEe Ta
“Hynb-MoAemMHe” 3’enHaHHs. [IOpIBHSIHHA XapaKTEpHUCTHK, MEpeBar Ta HEIOJIKIB
inTepdeiiciB RS-232C, RS-422A, RS-423 A ta RS-485.

Cxitajn Kepyrounx CUTHAIIIB, €NIEKTpUYHUMN 1HTepdelic (Jorika, piBHI CUTHAIIB),
tunm po3’emiB iHTepdeiicy RS-232. Cnenudika 3abe3neueHHs 3aBa03axUIESHOCTI B
inTepdeiict RS-232. AnroputmiuHa peamizaimiss pob6otu 3 iHtepdeiricom RS-232.
[TocninoBHicTh BHnaul kepyrounx curHaimiB. AmapatHa (RTS/CTS) ta nporpamua
(XON/XOFF) cunxponizaiisi poOOTH o00OJIafHaHHSA. AJTOPUTMIYHA peai3alis
1H(popMaIIiHOrO0 OOMIHY MOCHUJIKaMH. AJTOPUTMU OOpPOOHHKIB NEPEpUBAHb MpU
po6oTi 3 iHTepdeiicom RS-232. JlymiekcHuit 0OMiH MOCHIIKAMU OJTHAKOBOI JTOBKHHHU.
OOMIH ITOCHWJIKAMH JOBIJIBHOI JOBXKHHHU.

Tema 6. 3acrocyBanns intepgeiicy 1°2C B undpposux cucremMax KepyBaHHs

3araneHi BimoMocti mpo intepdeiic 12C (06macTi 3acTOCYBaHHS, IEpEeBard Ta
MOKJIMBOCTI IIIMHH, Bepcii iHTepdelicy, MBUIAKOCTI Mepenadi JaHuX, aJpecHUin
IpoCTip WKHU To1IO). TepmiHosoris muHu. KoHuenuis Ta NpuHIMN poOOTH IIWHU
(pyHkuiOHaNBHA CXeMa, JIIHII JaHUX Ta TAKTOBUX IMITyJsbCiB). Ilpuniun nepenayi
oity. Cranun “START” Ta “STOP”. [domyctumi Ta HEIONMYCTUMI CTaHHW IIHUHH.
[Tpuniun nepenayi 6aitty. bit miaTBeppkeHHs. 3aranbHUN popMar repeaadi JaHuX.

Cunxponizamis Ta apOiTpax Ha muHl. Qopmatu nepenayi AaHux 3 7-01THOIO
aapecariiero. 3ape3epBoBaHi aapecu. Anpeca 3araibHOr0 BUKINKY. CTapTOBUN OaT.
Ckunanns muHU. [lepemada igeHTHU(IKAIMHUX KOJMIB MPUCTPOIB Ha IIWHI.
Posmmpennss munu. [IBuaki pexumu nepenaui (MIBUAKWAN, MBHAKUANA ILIIOC,
BHUCOKOIIIBUIKICHUHN, yibTpamBuiakuii). dopmatu mnepenaui gaHux 3 10-0iTHOIO
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azpecarli€ro. 3acTOCyBaHHS IIMHHU B MPAKTUYHUX 3a/ayax. AMapaTHO-aJIrOPUTMIYHA
peastizailisi MIKIIOYEHHS MPUCTPOIB (AATYMKIB, 1IHIUKATOPIB) A0 MIKPOKOHTPOJIEPA
o mmHi 12C.

Komn’romepna erexkmponika (u. 1 — Ananozoea eiekmpoHika)

Tema 1. 3arajpHa XapakTepucTHKa AUCUMILTIHA

3MicT aucuumuiHM. Ii 3B'S30K 3 iHIIMMH JMCIMIUTIHAMHU. ICTOpis PO3BUTKY
€JIEKTPOHIKHU Ta MIKPOCXEMOTEXHIKH. [lepcrieKTUBY pO3BUTKY.

Tema 2. @i3M4HI 0CHOBH €JIEKTPOHIKH i MIKPOCXeMOTEXHIKHU

OCHOBHI TIOJIO’)KEHHSI Ta BHM3HAUYEHHS ENEKTPOHHOI Teopii TBEpPAOro Tija.
Y TBOpEHHS p-n MEPEXoly Ta KOro BIACTUBOCTI.

Tunosa BoibT-aMIepHA XapaKTEPUCTHKA P-N mepexoay, ii BiAMiHHOCTI Big BAX
niona. Enextpuunuii 1 TeruioBuid mpoOoi nioga. TemmeparypHa 3anexHicTh BAX
niofa. Tunu HaMBIPOBITHUKOBUX JTI0IIB.

[TobynoBa 1 mpunmummn fii GinmossipHOTO Tpan3ucropa. [lapamerpu ta
XapaKTepUCTUKHU. EKBIBAJICHTHI CXEMU TPAH3UCTOPA.

Tema 3. EjlekTpoHHI migcu1r0Bayvi

Krnacudikanis enexkTpoHHUX MicuiatoBadiB. OCHOBHI MOKa3HUKH, NapaMeTpu Ta
XapaKTEPUCTUKHU MIJCUIIOBaYiB. BUKPUBIEHHS CUTHAJIIB Y MiACHIIOBaYaX.

Tema 4. EnexTponni nmiacuaosBayi 3MinHoro crpymy (I13C)

CxeMu eJeKTpOHHHX IIJICUITIOBAYiB Ha OIMOJISIPHOMY TPAH3UCTOPI 31 CHIILHUM
emitepoM (CE). [Ipusznauenns enemenTiB. CriocoOu 3aBIaHHS CTATHYHOTO PEKUMY
po6otu TpaH3ucTtopa. Po3paxyHOK 1o nocTiiHOMY Ta 3MIHHOMY CTPyMY.

Tema 5. OnToe1eKTPOHHI NpUJIAIH

CtpykTypHa cxema ONTOEJNEKTPOHHUX MpuialiB (onTpoHiB). OCHOBHI BY3IH,
NpPU3HAYEHHS, BJACTUBOCTI Ta BapiaHTu peanizamii. CydacHi ONTPOHH Y
MIKPOEJIEKTPOHHOMY BUKOHAHHI.

Tema 6. IlincniaroBaui nocriiHoro crpymy (IIIIC)

Tunu IIIIC. Hanpyra 3mimenHs Hyns. bamancui IIHNC. BxinHi ctpymu
3MimeHHs. JudepeHuiitamii niacuimonay.

Tema 7. Onepauniiini mizcuaroBaui (OII)

CrpykrypHa cxema OI1. OCHOBHI NapaMeTpH Ta XapaKTEPUCTUKH.

Tema 8. 3BopoTHiii 38’130k (33) B miacmiroBayax
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33 B enexTponHux miacwmoBadax. Tunu 33. Brumme 33 Ha OCHOBHI MmapameTpu
Ta XapaKTEePUCTUKH IiICHITIOBAYIB.

Tema 9. IlincumoBaui noryxuocti (ITIT)

Ocnogni nmapametpu IIII. CtpykrypHa cxema nsotaktHoro III. TlopiBHsuibHMIA
anami3 I pizHUX KaciB.

Tema 10. I'enepaTopu rapMOHIiYHUX KOJIMBAHb

YmoBu Ganancy ¢a3 i ammnityn. KonuBanbHa xapakrepuctuka. ['eneparopu Ha
RC komax.

Komn’romepna enexmponika (u. 2 — I{lugpposa enekmponika)

Tema 1. @opmu BinoOpa:xenHs: uudposoi ingopmauii

XapakTepUCTUKU €NEeKTpUUHUX curHaiiB. L{udposi curnamu. IMIyabCHI CUTHAMIM.
Ix xapakTepucTHKHY.

Tema 2. JloriyHi 0CHOBY IO0Y/I0BH eJIeMEeHTiB U(POBOI TEXHIKH

OCHOBHI TIOHATTS, BU3HAYEHHS, 3aKOHU 1 T€OpeMHU anreopu Joriku. Popmu
MPEACTaBJICHHS JOTTYHUX (YHKIH. AnreOpa JOTIKM MPU CHUHTE31 JIOTTYHUX CXEM.
3agavya MiHiIMi3aIii JoriyAUX GyHKIINA. [ToHATTS Tpo MOBHMM Ta MiHIMAaJbHUM
0asucu.

Tema 3. OCHOBHI N0JIOKEHHS iIMITYJIbCHOI TeXHIKH

TpanzucTopHuii K04 (1HBEPTOp) Ha OIMONSIPHUX TpaH3ucTopax. CTaTWYHUIA Ta
JTUHAMIYHUI PEXUMHU poOOTH KJTHOYA. 3aBaJOCTINKICTb.

Tema 4. InTerpoBaHi cucTeMH eJIeMEHTIB

JloriyHi eleMEeHTH eJIeKTPOMEXaHIUHUX KITIo4Uax, iojax Ta Tpansucropax. Cepii
U poBUX IHTETpaTbHUX MiKpocxeM. CrcTeMa yMOBHUX IMO3HAYECHb IHTETPOBAHUX
MikpocxeMm. [lomokeHHs anredpu JOTIKY MPU aHATI31 JJOTITYHUX CXEM 1 MPUIIaIiB.

Ba3oBuii JTOriYHUI eTeMEeHT TpaH3UCTOpHO-TpaH3ucTopHOi Joriku (TTJI).
Bukopucranns enementiB TTJI npu modynosi pizaux cxem. Cxemu TTJI 3 proma
ITOJIO)KEHHSIMM Ta 1X BUKOPUCTAHHS B KaHasax 3B's13ky EOM.

bazoBuii joriuHuil eneMeHT eMiTepHo-3B'a3aHoi Joriku. (E3JI) bazoBuii noriunuit
€JIEMEHT Ha TMOJOBUX  KoMIUleMeHTapHux TpaHzucrtopax (KMOII-norika).
Oco0JIMBOCTI BUKOPUCTAHHSI €JIEMEHTIB PI3HUX cepid. 3'€IHaHHS €JEMEHTIB OAUH 3
OJTHUM Ta 3 PE3UCTOPaMH, KOHJIEHCATOPaMH 1 KIIFOUaMH.

Tema S. ®ynkuionanbHi By3iiu EOM komOiHaniiiHoOI 0 THITY

CunTte3 By3miB KoMmOiHamiiHoro tumy. Jlemmudpartopu, mudpaTopu,
yIbTUILUIEKCOpU 1 Aemynbtumiekcopu. Cymatopu. [IpusHaueHHs, anaroputm
GyHKIIIOHYBaHHS, TaOJMIll  ICTUHHOCTI, cXeMH. HaporieHHs po3psaHOCTI.
[IporpamoBani Jsoriuni matpuill. I[leperBoproBaui koxi. Lludpori kommaparopwu.
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Mikpocxemu mnepeBipku. llpusHaueHHs, anropuTMH (QYHKIIOHYBaHHS, TaOJIHUII
ICTUHHOCTI 1 CXEMH.

Tema 6. EsiemenTapHi aBTOMaTH 3 NaM’SITTIO

Tpurepu. Knacudikaiis. TaOGmuii 1CTUHHOCTI, PIBHSHHS pPOOOTH, CXEeMH 1
aiarpaMd  poOOTHM AaCHMHXPOHHUX 1 CHHXpOHHMX RS-tpurepiB, T-tpurepis,
D-tpurepis.

Tema 7. @®yHKIIOHAJBHI BY3/IM HAKONIUYYBAJIBLHOI0 THILY

Perictpu. Busnauenss, Tepminosiorisi, kinacudikairig. CxeMOTeXHiKa 1 OCHOBHI
XapaKTEepUCTUKHU pericTpiB. JliumnbHUKY. Bu3HaueHHs, TepMIHOJIOTS, Kiacudikaiis.
MeTonuka CUHTE3Y JIIYUIBHUKIB 3 JOBUIBHUM KOE(IIIEHTOM PaXyHKY.

Tema 8. IMnyJibCHI AKepesia ;KUBJICHHS

CTpyKTypHl CXEMHU JKepen >KUBJeHHsA. KoMmeHcalliiHi JpKepena >KUBJICHHS
MOCTIHOTO 1 IMITyJIbCHOTO THIY. XapaKTepUCTUKH, Kiaacudikaiis, (QyHKI1IOHAIbHI
CXEMH Ta MPUHIUIIN POOOTH IMITYJTLCHUX JIKEPEIT KUBIICHHS.

[HTErpanpHi  MIKpOCXeMHM MaM'siTi Ta aHaJIoro-mu@poBi MEPETBOPIOBAYH
(OCHOBHI TTOJIOYKEHHS)

Busnauenns, knacudikaiisi 1 OCHOBHI XapaKTEPUCTUKH MIKPOCXEM Tam’sTi.
HamiBnposinnukoBi  oneparuBHi  3II.  Ilpunuunu  moOynoBu — aapecHUX
3anam'stoByrounx npuctpois (3II). Crpykrypa aapecuux 3II. CtaTuyHi 1 AMHAMIYHI
3I1. ITocTitini 311.

AHanoroBi  kommapatopu.  AHamoro-nmudpoBi  Ta  HUQPPO-aHATIOTOBI
nepetBoproBadi. Knacudikaris. Tunu. [puamunu noOyaosu. OCHOBHI mapamMeTpu Ta
XapaKTEPUCTHUKHU.

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

Tema 1. OcnoBu apxitektypu MII i MIIC

[Tonstst mikponpouecopa (MII), mikpo-EOM (MEOM), onHOokpucTaabHOI
Mikpo-EOM (OMEOM). OcnogHni xapaktepuctuku MIT i OMEOM. Knacudikarris
MIT 1 OMEOM.

[TonsitTst opranizarii ta apxitektypu MII i OMEOM. MoaynsHa CcTpyKTypa
MIT i OMEOM. OcHogHi Tunu apxitektypu MIT 1 OMEOM.

Cucremna muna MIIC (mmHa gaHux, IMHA aipecy, MKUHa ynpasiinag). Hukmu
3BEpPHEHHS JI0 CUCTeMHOI muHM. Tunori ctpyktypu MIIC.




MiHicTepcTBO 0CBiTH | HAyKH YKpaiHu
Kuromupcbka Jep:xaBHuii yHiBepcuTeT «’KUTOMMPCHKA MOJITEXHIKA)
NMOJIiTeXHIKa
Bunyck 1 | 3minu 0 | Exsemnuap Ne 1 Apk 117/18

Opranizaiis 610Ky (CerMEHTY) PEriCTpiB: aJpecHi PEericTp, pericTpu AaHUX,
CHelialbHI PETICTPH.

Mertoau aapecarrii JaHuX.

Tema 2. Mikponpouecopuuii komiiekT cepii K580

Cxnan 1 npuszHauenHs MII xomrmuiekty mikpocxem cepii K580. LlenTtpanbuuii
npouecop KS80BM&O:

® CTPyKTypHa CXema, Oprafisamiss IIMH 1 OCHOBHI  TEXHIYHI
XapaKTEPUCTUKU HEHTPAIBHOIO MPOLIECOPa;

® [PU3HAYEHHS 1 XApPAKTEPUCTUKH OCHOBHUX E€JIEMEHTIB IEHTPAJIbHOIO
IpoLecopa;

® [PU3HAYEHHS 30BHIIIHIX BUXOIB 1 KEPYIOUUX CUTHAIIB;

e  Oprai3zamis MallMHHOTO IUKITY;

e cnoBo crany MII, nporpamMHa MoJieib IEHTPAIBLHOTO POIIecopa,

e  Opraizanis KepyBaHHS BHKOHAHHSIM OIEpaLlii.

O1iHKa yacy BUKOHaHHS OKPEMHUX KOMaHJ Ta IPOrpam.

Tema 3. Mikponpouecopunii komiuiekT cepii K1810

Cxian MIT kommiekty cepii K1810, ocHOBHI TeXHIYHI XapaKTEPUCTUKHU.

Hentpaneunii npouecop KI1810BMS86. IlporpamHa Mojlienb UEHTPaIbHOIO
npouiecopa. Opranizamis mnam’sati MIl-cucremu. ®opmatu komanza. Crocobu
anpecanii gaaux. OcobmuBocTi MoBH aceMOiepa ASM-86. Cucrema xkomanny MII
K1810BM&6.

Crpykrypa MII cucremu ympaBiinHs Ha 0a31 MII kommiekty cepii K1810.
Opranizaiiisi BBeJIeHHSI-BUBeIeHHs 1H(QopmMarlii. Peanizaiis anroputmy ympaBiiiHHS.
Bumoru 10 cki1ajoBUX YaCTHH.

Tema 4. IIpeacraBiaenns ingopmanii B EOM

Cucremu uncnenns (CY) ta ix 3actocyBanns B EOM. Tlo3wutiiini 1 Henmo3uiiiHi
CU. Ilpuknanu mo3uMLIMHMX CUCTEM, 5Kl 3acTocoByloThcsi B EOM. IlepeBeneHus
YHCEeJ 3 OJHOI MO3UIIIHOT CUCTEMH YHCIEHHS B IPYTY.

JIBiiikoBa apudmetuka. IlpaBuna BUKOHAHHS OCHOBHUX apU(METHUYHUX
omeparlii y JBIMKOBI CHCTEMI YMCJICHHS: JIOJaBaHHS, BiAHIMaHHS, MHOXCHHS,
JIJIEHHSL.

®opmu  300pakeHHss uucea B EOM. Cmocobw 300pakeHHS JIBIMKOBHUX
cumBoJiiB. dopmaru nmanux, mo 3actocoByroThcsi B EOM. CnocoOu komyBaHHS
nBifikoBux uwcen B EOM. Ilpsmuii, oOepHeHMI 1 [JONOBHSUIBHUNA  KOIU.
MopaudikoBani koau. IlpaBuna BUKOHAHHS apu(PMETHYHUX Omepallii Jo/aBaHHS 1
BIIHIMaHHSA B KOJaX.

Tema 5. Apudpmernuni ocnosu EOM
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[Topo3psinni apudmeTnuHi omepaiii. BukoHaHHsS apupMeTHUYHHUX OIEpariii
J0JIaBaHHs 1 BIAHIMAHHS LUTUX YHCEI 1 MPaBUIBHUX Apo0iB y GopMi 3 (PiKCOBAHOIO
KOMOIO 1 3 TIJIABaIOUOI0 KOMOIO.

Bukonanns omnepamiii MHOkeHHs 1 auteHHs uucen B EOM. OcoGauBocTti
BUKOHAHHS ormepaliii MHOXKEHHsS 1 AiIeHHS B (GopMi 3 (IKCOBAHOK 1 MIIABAIOUYOIO
KoMo10. [ToxrOku BUKOHAHHS OTIepaIliii MHOYKEHHS 1 JIJICHHSI.

Tema 6. Jloriuni ocHosu EOM

Kommektu (cepii) eneMenTiB 1 By3miB EOM. Ilo3naueHHs €IeMEHTIB 1 BY3JIiB.
CrangapTi Ha yMOBHE TpadiuHe 300paeHHs.

Kom6inamiiini cxemu (KC). 3agaui ananizy 1 cuntesy KC.

Cunre3 KC Ha JOTIYHHUX €JIEeMEHTaX IHTEerPAIbHUX MIKPOCXEM MaJloi CTereH1
1HTerpauii (3 BpaXyBaHHSAM THIIA JIOTIYHOTO €JIeMEHTa 1 KoediieHTa o0'eJHaHHS Ha
BxoA1). Meroau cuntedy OararoBuximnux KC (HesanmexHa peanizailisi, CHUJIbHA
MIHIMI3aIls Ta 1H.).

CrtpykTypHi, (DYHKIIIOHAJIbHI Ta TPUHIMIIANBHI elekTpudHi cxemu. CTangaptu
Ha TOOYZIOBY CXEM.

Tema 7. Opranizaunia AJIII ta npouecopis EOM

Jlexomrio3uilisi 0OYMCITIOBAILHOTO MPUCTPOIO HA OMNEPAIiiHUN 1 yIpaBISIOUYHIA
omoku. Ilpunuun akan. B.M. I'mymkoa. Ilpu3HaueHHs apipMeTHUHO-IOTTUHUX
npuctpoiB (AJIII) 1 mponecopis 1 ix micue B cTpykTypt EOM. TepmiHomoris.

Knacudikamis AJIII Ta iX ocHOBHI Xxapaktepuctuku. CTpykrypa 1
Mmikporporpama AJIIl ans pgonmaBanHs 1 BiIHIMAHHS JBIMKOBUX uucen y Qopmi 3
dikcoBanorw komoro. AJIIl mis BUKOHAHHS JOTIYHUX omepariid. Opranizamis i
po6oTa iHTerpanpHoro AJIIT tuma K1551113.

VY3aranpHeHa CTPYKTypHa cXeMa Tpolecopa 1 MpU3HAYEHHS 1i OCHOBHUX
€JIEMEHTIB.

AJlpecHa CTpyKTypa OCHOBHOI mam’siti. HamiBcinoBo, ciioBO, MOJIBiiiHE CIIOBO.
Anpeca cioBa. OcobnauBocTi BUOOpPY CTpyKTypu 1 popmary komana. Kox omeparrii
(KOII). Appecna yactuna koManau. Crocobu anpecarrii. CTekoBa ajpecartis.
Komanu, mporieypu 1 Mikporporpamu nepeadi yrpasJiiHHS B IporpamMax.

AnaroputMm poboTtu mpouecopa. OOUHMCIEHHS aapecu KOMaHAW 1 OMepaHIiB.
Bubipka komanmu 1 omepanaiB. Jlemmdparis komanau. BuxonanHs omnepariiil.
[TonsaTTs mpo ctaH nporecopa (mporpamu). BekTop (cioBo) cTaHy.

[IpyHiunu  opradizamii cucTeMu IepepuBaHHs mnpouecopa. [Ipiopurer
nepepuBaHHsa. KuIbKICTh  pIBHIB TEepepUBaHHA. AJTOPUTMH  MPIOPUTETHOTO
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OOCIIyroByBaHHSl 3amHTIB Ha mepepuBaHHs. OcoOMMBOCTI opraHizaiii mpoleaypu
nepepuBaHHs B nepcoHaibHux EOM.

[Tpuznauenns 1 ¢yskuii npuctpoiB ynpasiinas (I[1Y) EOM. Tepminosoris
ocHoBHI moHATTA. Knacudikamis IIY. Crpykrypa 1 anroputmu pobotu I1V.
Oco6mmBocTi peamizarii ITY.

Tema 8. Cucrema komang MII KS8§0BMS80

dopmaru KOMaH[ Ta JaHUX, CIIOCOOM ajpecallii JaHUX, SKi BUKOPHUCTOBYIOTHCS
B MII K580BMS80. [loBxuHa komaHau y OalTax Ta 1i pO3MIIIEHHS B IaM ATI
mporpam.

Ocob6muBocti nporpamyBanHs MII cuctem 13 BUKOPUCTaHHAM MOB HHU3BKOTO
piBHsi. OcHOBH MOBH AcembJiepa.

Cucrema komang MIT K580BM80:

® rpymna KoMaH] apudpMETUYHUX Oreparliii;

e  Ipyla KOMaHJ JOTTYHUX OTepalliii;

® Ipylla KOMaH]I Nepeiayl KepyBaHHS;

e TIpyla KOMaHj BBEJACHHSI—BUBEICHHA 1H(GOpMaIlii, poOOTH 31 CTEKOM 1
cnemianbHux. lupexktuBu AcemOnepa. MakpokoMaHIu.

Tema 9. OcnoBu nporpamysanns MII KS80BMS80

dopmaTu 1aHUX, 110 BUKOPUCTOBYIOThCS B MII cucremax.

Cxema anroputmy, mianporpamu. [locnioBHICTE po3po0KH pobOU0i Kepyrodoi
nporpamu. TpaHcAsSITOPH, KOMIIISATOPU, aCEMOJIEPH, MOHITOPH.

AJTOpUTMH 1 MporpamMu JOAaBaHHS Ta BITHIMAHHS OaraTopo3psIHUX IUIHX
yucesn 0e3 3HaKYy 1 31 3HAKOM.

ANTOpPUTMHU 1 IpOrpaMu 1oAaBaHHs Ta BigHIMaHHSI BCD-uucen.

AJTOPUTMHU 1 MpOrpaMud MHOXKEHHS LUIMX Yucel 0e3 3Haky (Ha OCHOBI
3aCTOCYBaHHS OTIEpalliil 01aBaHHs, HA OCHOBI 3aCTOCYBAaHHS OIepaIliii J0JaBaHHS 1
3CYBY CTapIIMMHU 1 MOJIOJIIMMH PO3PSAIaMU BIIepe, TAOIMIHI METOIH ).

AnTOpUTMH 1 TporpamMH JICHHS [UIMX 4Yucen Oe3 3Haky (Ha OCHOBI
3aCTOCYBaHHS Omepaliid BIJHIMAaHHS Ta 3CyBY 3 BIJHOBJICHHSIM 1 0€3 BiJTHOBJICHHS
ocTaui).

Tema 10. InTepdeiicu MiKpONpoOUECOPHUX CUCTEM I IPUHIUIIM OPraHi3amii
CHCTEM BBeJlcHHA—BHUBeIeHHs iHpopmauii

3aranbHi BizomocTi mpo intepdeiicu MII cuctem.

[Tpunuumnu 1 3acobu opranizailii BBeJeHHI—BUBEACHHS 1H(QOpMalIii.

[Iporpamua monens nepudepiitnoro npuctporo. CTpyKTypa ApaiBepa.

Tema 11. Ilpuctpoi BBeaeHHs—BuBedeHHs iHpopmanii MII kommiekTy
K580
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[Tapanensuuii inTepdeiic KPS80BBSS, mo nporpamyeThesi. CTpyKTypHa cXxema,
OpU3HAYEHHS 30BHINIHIX BHUXOJIB, NPUKIATUA  3aCTOCYyBaHHS, OCOOJIMBOCTI
porpamMyBaHHS.

[Tocninosuuii iHTepdeiic KPS80BIS1, mo nmporpamyerbea. CTpyKTypHa cxema,
NpPU3HAYEHHSI 30BHINIHIX BHUXOMIB, TNPHUKJIAAM  3aCTOCYBAaHHS, OCOOJMBOCTI
IpOrpaMyBaHHS.

Kontponep mpsmoro poctynmy no mam’siti KPS80BTS7, mo mporpamyerscs.
CtpykTypHa cxeMa, MpPU3HAYEHHS 30BHINIHIX BHUXOIB, MPUKIAAU 3aCTOCYBaHHS,
0COOJIMBOCTI MPOTrpaMyBaHHS.

Kontponep nepepuBanp KP580BHS9, mo nporpamyerscs. CTpyKTypHa cxema,
MPU3HAYEHHS 30BHINIHIX BHUXOMIB, TPHUKJIAAM  3aCTOCYBAaHHS, OCOOJIMBOCTI
IporpaMyBaHHS.

Tema 12. JlonmomixkHi cxeMu

[Ipu3HayeHHs, OCHOBHI XapaKTEPUCTUKH 1 3aCTOCYBaHHS AOMOMIXHUX cxeM MII
koMIuiekTy cepii K580:

e inTepBanbHMil Taitmep KPS80BIS3, mo nporpamyerhbes.
e reHepatop TakToBuX curHaiiB KP5S80I'd24.

e cucreMHuil kKoHTpoJsiep KPS80BK28.

e Oydepni perictpu KP5801P82/83.

e muHHI popmyBaui KPSS8OBA86/87.

Tema 13. Crpykrypa MII cucremu kepyBanHst Ha 0a3i MII komiuiekTy
K580

CrpykrypHa cxema MII cucremu kepyBanHs. Opranizailis BBEJICHHI—
BUBEJCHHS 1H(pOopMarlii: BBeAeHHs aHanoroBoi iHpopmartii B MIIC 3a monomororo
AITI, BuBenenns mudpoBux kepyrounx curHams 13 MIIC Ha aHanmoroBi BUKOHaBYI
eneMeHTu 3a gomnomoroto LIAIl. Peamizauist anroputmy ympasiiHHS. Bumoru no
CKJIa/IOBUX YACTHH.

Cranpaptd Ha O(QOPMIICHHSA CTPYKTYPHUX, (DYHKI[IOHAJIBHMX 1 MPUHIMIIOBHX
CXEM.

Tema 14. Ognokpucraabna mikpo EOM MKS51

[Tpuznauenns MKS51: ctpykTypHa cxema, oprasizaiis IIUH 1 OCHOBHI TEXHIYHI
XapaKTePUCTHKU LIEHTPAJIBHOTO TMpOLIeCcOpa; NPHU3HAUYEHHS 1 XapaKTEepPUCTUKH
OCHOBHHUX €JIEMEHTIB IIEHTPAIBHOTO MPOLECOopa; MPU3HAUYCHHS 30BHIIIHIX BUXOMIB 1
KEePYIOUMX CUTHAJIB; OpraHi3allisi MallMHHOTO IUKIY; ciIoBo crany MII, mporpamua
MOJIeJIb LIEHTPAJIBHOTO MPOIlecopa; OpraHizailis KepyBaHHs BHUKOHAHHSAM OTeparii.

OriHKa yacy BUKOHAHHS OKPEMHUX KOMaHJ Ta Mporpam.
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Komn’romepni mepesci

Tema 1. Beryn. OcHoOBHI Bu3Ha4YeHHS Ta cTraHaaptua B cdepi
inpopmaniiHO-KOMYHIKAIIMHMUX CcHCTeM Ta Mepex. Eranu po3BUTKY Ta
Kiacudikanisga CydyacHUX KOMII'OTEPHHUX TA TeJEKOMYHIKAIIMHUX MeEpex.

Merta, 3aBIaHHs Ta MOPAIOK BUBUCHHS TUCHUILTIHU. [H(OpMaliiiHO-MeTOaNYHE
3a0e3MeyeHHs] JUCUMIUTIHM: OCHOBHa Ta JIOJaTKOBa JiTeparypa, IeperiK
pPEKOMEHJ0BaHUX 1HPOpMaLIMHUX JKepen Yy Mepexi [HrepHeT. OCHOBHI MOHATTS Ta
BU3HAUEHHS B cdepl KoM 'torepHux Mepex. Cranpaptuzauis B cdepi
1H()OKOMYHIKAI[IHTHUX TEXHOJIOT1H.

Etanu po3BUTKY KOMII'IOTEPHUX Ta TEJIEKOMYHIKaIIHUX Mepex. Mogenb
cyuyacHoi 1H(pokoMyHikamiitHOi cuctemu. Knacudikaiis mepexx. MoXIUBOCTI, IO
HAJAI0ThCSl CYYaCHUMHU KOMIT'IOTEPHHMMH Ta TEJIEKOMYHIKAIMHUMU MEpEeKaMH.
OcHOBHI anapaTHi Ta NPOTPaMHI KOMIIOHEHTH KOMIT I0TEPHOI MEPEKI.

Tema 2. TomoJiorii, kaHau nepeaadi JaHUX, CePeJOBHUILA NepeAadi JaHUX Y
KOMII'FOTEPHUX MepeKax

Tomonorii komm’torepHux Mepex. [loHsaTTs (izuyHOi Ta JOTIYHOT TOMOJIOTII.
[Ipocti ¢izuyni Tomonorii. Ckmamui ¢i3uunai tomosorii. [lopiBHsUIBHUM aHami3
OCHOBHUX (B13UYHHUX TOIMOIOriHd. JloriuHi Tomosorii Ta 0COOJUBOCTI iX opraHizariii.
Kananmu mepenadi nanux (kaHaiu 3B’s3Ky, JiHIT 3B’s3Ky). Ckiaa kaHainy mepemadi
nanux. [loHATTS amapaTypu mepemadi AaHUX Ta KIHIIEBOTO YCTaTKyBaHHS JaHUX,
npuknaau. Knacudikaiiis pexxumiB Ta KaHaIIB nepeaadl JaHux. Metoan KoMyTailii B
CYy4JacCHHMX TEJIEKOMYHIKaIlIHHUX Ta KOMIT IOTEPHUX MEpexKax.

CepenoBuia mepefavi JaHUX y KOMITIOTEPHUX Mepexax. Hemartepianbhi
cepenoBuia mepemadi naHux. OcHOBHI xapaktepuctuku. Cdepu 3acToCyBaHHS.
MartepianpHi cepenoBuiia mepenadi  gaHux. KoakciampHuid kabenb Ta HMOTO
XapaKTEePUCTHKW. 3BHTA Tapa Ta ii OCHOBHI MapaMeTpH Ta XapaKTEPUCTUKH.
Krnacudikamis TMmiB 3BUTOI MapH, 10 3aCTOCOBYIOTHCA Y TEJIEKOMYHIKALIMHUX Ta
KOMIT IOTEpHUX Mepexkax. BoliokoHHo-onTuyHui kabenb. OcoOaMBOCTI mepenayl y
onTUYHUX cepenoBuiax. Kiacudikaiiis BOJIOKOHHO-ONITUYHOTO KAOEIo 3a TUIIAMH.

Tema 3. MoaeJii no0y10BM KOMII’IOTEPHUX Ta TeJICKOMYHIKALIMHUX MeEpPEiK.
Eranonna moxesan OSI

Etanonna mozenp B3aeMOI1T BIIKPUTUX cUCTEM. JIeKOMITO3HUIIIS 3a/1a4 SIK METOJ
noOy/OBUX KOMIT'IOTEPHHX Ta TEJIEKOMYHIKalliHUX Mepex. baratopiBHeBa
nekomno3uiis. [loHsaTrs  iHTepdeiicy, MNPOTOKOMY, CTEKy KOMYHIKAI[IHHUX
nporokoniB. Eranonna mozens OSI, 3aranbHa xapaktepucThka. CTEKHM OCHOBHHUX
npotokoiiB TCP/IP, IPX/SPX Tta monens OSI. lepapxiuna mozaens ¢ipmu Cisco.
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[TpoToxonu ¢izuyHoro Ta KaHaabHOro piBHIB Mojaeni OSI. dyHkii (i3uuHOTO
Ta KaHajubHOTro piBHIB. KepyBanus noctymom. IlinpiBHi kananpHOro piBHsI MAC Ta
LLC. Crannaptu IEEE. ITpoTokoan MepexxeBoro Ta TpaHCIOPTHOTO piBHIB. DYHKITIT
MEpEKEBOro Ta TPAHCIOPTHOTO PiBHIB. [IpOTOKOIM ceaHCOBOTO piBHA Ta iX (yHKIIII.
[IpoTokonu piBHS BiioOpaKeHHS Ta MPUKIATHOTO PiBHA Ta 1X PyHKITIT.

Tema 4. ba3oBi TeXH0JIOTiI JTOKATBHUX KOMII'IOTEPHUX MeEpPeK

3aranpHa Xxapaktepuctuka texHosorii Ethernet. Metroxg moctymy CSMA/CD.
Cepenosuia nepenaui ganux Ethernet. di3uune mandecTepchke KoayBaHHs. CxeMa
B3aemonii miapiBHiB Ethernet (802.3). Ilapamerpu piBast MAC Ethernet. ®opmartu
KazpiB, aapecailis TexHojorii Ethernet. Meroguka po3paxyHky KoHpiryparii Ta
MaKCUMaJIbHOI MPOIYKTUBHOCTI MEepex1, ToOya0BaHOi 3a TexHouorieto Ethernet.

3aranpHa xapakrepuctuka Texnosnorii Token Ring. MapkepHuii MeToa A0CTymy
710 PO3JUIIOBAHOrO cepenoBuia. Judepeniiiiine MaHdecTepchbke KOyBaHHS Ta HOro
3actocyBaHHa B Token Ring. ®@opmaru kanpie Token Ring. ®dizuuynuil piBeHb
texHoJorii Token Ring. Tononoriuni napamerpu mepex Token Ring.

3aranpHa xapaktepuctuka TexHosorii FDDI ta CDDI. IlepegymoBu
BUHUKHEHHS Ta po3poOku TexHosorii. [lonBiitHe Kiblle SK OCHOBA HAJIIMHOI poOOTH
mepexi FDDI. Metox noctymy no posaimoBanoro cepenosuiiia FDDI. Oco6mmBocTi
peamizaiiii koxyBanHsa B Mepexkax FDDI. ®izuune Ta noriude komyBanHs. Dopmatu
kanpiB FDDI. ®13uunuii piens Texuosorii FDDI.

Tema S. CyyacHi BUCOKOMIBHIKICHI TEXHOJIOTII JIOKAJbLHUX KOMII’FOTEPHHUX
MepeK

3arasibHa XxapaktepucTuka TexHosorli Fast FEthernet. ®i3uunuii piBeHb
texHosorii Fast Ethernet. 3aranpHa xapaxtepuctuka texnoisorii Gigabit Ethernet.
dizuunuii piBeHb TexHosorii Gigabit Ethernet. 3aranpHa xapakreprucTruka TEXHOIOTIT
10GE. ®13uunmii piens texnosorii 10GE. OcobmmBocti moOymoBu mMepex Ha 6asi
texHonorii Gigabit, Ethernet, 10GE. IlepcnektnBu poO3BUTKY Ta BIOCKOHAJICHHS
TEXHOJIOT1M.

be3npoBifHI KOMII'IOTEPHI MEpPEkXl sIK€ NPHUKIAJ MEpeX Ha 3arajJbHOMY
posnuttoBanoMy cepenoBuiii. Crtek mpotokomB 802.11. Tomosorii jgokamibHUX
Mepex cranaapty 802.11. Posnmoainenuii pexum nocryny DCF. IlenTpanizoBanuit
pexum goctyny PCF. Oco0imBOCTI 3aCTOCYBaHHSI Ta TEPCIEKTHBU PO3BUTKY
0€3MpOBITHIX MEPEK.

Tema 6. IloOynoBa KoM’ OTepPHUX Mepex Ha 0a31 KOHIEHTPATOPIB, MOCTIB,
KOMYTATOPiB

CrpykTypoBaHa kabOenbHa cucteMa. KOHIEHTpaTopu Ta MEpexeBl aJanTepu.
bynosa ta ¢ynkuii xonueHtparopa. OcoOauBOCTI peainizallii KOHIEHTPATOPIB Yy
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TEXHOJOTISIX JIOKATbHUX KOMII'IOTEpPHUX Mepex. MIcT Ak 3acid CTpyKTypu3aiii
KoMI'toTepHoi Mepexi. CTpykTypa MocTa. biok-cxeMa anroputmy poboTu MocrTa.

KomyTartop sik 3aci0 cTpyKTypu3allii KOMI'IOTEPHOI MEpexi. AJITOPUTM pOOOTH
KOMyTaTtopa (Ha MpUKIaJl KoMyTaTopa 3 KOMyTaliiiHoo Matpuiiero). DyHkIi Ta
XapaKTepUCTUKH KoMyTaTopa. Peanizaliii By3iiB 0OMiHY (apXITEKTypH) B Cy4YacCHHUX
komyTaropax. Kiacudikamiss cydacHHX KOMyTaropiB. IHTenekTyanmbH1 (QyHKIIT
KOMYTaTOpiB. AJTOPUTM Ta MPOTOKOJI OKPHUBAIOUOTO JIepeBa: OCHOBHI BU3HAUYCHHH.
Etanu noOynoBu nepesa. IlepeBaru ta HEJOIIKH aITOPUTMY.

CnocoOu  mIABMIIEHHS MNPOAYKTUBHOCTI KaHaNIB Mepegadyl  JaHuX B
KOMIT'IOTEpPHUX Mepekax: TpaHKH Ta JIOTi4HI KaHamd. Mertoau OopoThOu 3
PO3MHOKEHHSM KaJipiB. [Ipouieypu BubOpy mopris.

[TonsTTs BipTyanpHOI JOoKaabHOI KoM 1oTepHoi Mepexi (VLAN). IlepeaymoBu
ta motpedbu opranizamii VLAN. Cnocobu Ta crangaptu opranizamii VLAN.
[Iporokonu nuHamiuHoi opranizamii VLAN.

Tema 7. Crexk TCP/IP. ba3oBi nporokosu

3aranpHa xapaktepuctuka cteky TCP/IP. Crek TCP/IP ta Momens OSI.
®yukii piBHIB cTeky TCP/IP. XapakTepuCTHKU Ta MPOTOKOJIU PIBHS MIXKMEPEKEBOT
B3aemonii creky TCP/IP. Xapaktepuctuku Ta  MOPOTOKOJIM  OCHOBHOTO
(tpancnioptHoro) piBas ctreky TCP/IP. XapakTepucTHKN Ta MPOTOKOIU MPUKIIATHOTO
piBus creky TCP/IP.

Tunu agpec B [P-mepexax. Jlokanbhi (pizuuHi) agpecu. MepexeBi (JOTi4HI1)
aapecu. CuMBOJIbHI JJoMeHH1 iMeHa. OcobnuBocTi 3ananns [P-aapec. Bzaemo3B’si30k
aapec B IP-mepexax. Knacu I[P-ampec. 3apesepBoBani miamazonu [P-ampec.
Buxopucranns macok mipu [P-aapecanii. CuMBOIBHI JOMEHHI IME@HaA Ta iX iepapxis.
[Topsinok nmpusnauenus [P-agpec. Opranizaiiii, mo 3aiiMaroThCs po3noaiaom [P-ampec
Ta pericTpa i€ JoMeHHuX iMeH. [P-aapecarrist Bepcii 6.

XapakTepucTuka  Ta  OCOOJMMBOCTI  3acTocyBaHHS  mporokomy  IP.
XapakTepuctuka Ta 3actocyBaHHs nportokony TCP, Xapakrepuctuka Ta
3actocyBaHHa mportokony UDP. Xapakrepuctuka Ta 3aCTOCYBAaHHS NPOTOKOIY
ICMP. Jonowmixui npotokonu cteky TCP/IP.

[IpoTokonm BigganeHoOro MAOCTymy MpukiagHoro piBHa cteky TCP/IP.
[Iporokonu nepenaui daitnis creky TCP/IP. IIporokon nepenaui rineprekcty HTTP.
JlomomixkHI MPOTOKONIU TpHUKiIagHOro piBHA cTeky TCP/IP.

Tema 8. Mapmpyrusaunisa B IP-mepexax

[ToOGynoBa mepex Ha mepexeBoMy piBHI mojeni OSI. OcHOBHI NpUHITUIIN Ta
Metoau Mapmipytuzaiii. Kmacudikaiis meromiB Mapuipyru3zaiii. CraTuyHa Ta
nuHaMiyHa Mapuipytu3zaiii. bynoBa Ta ¢yHkmii mapmpyTtusaropa. Knacudikaris
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MIPOrPaMHOTO 3a0e3MEeUCHHS I KOMYTAaTOpiB Ta MapmipytuzaropiB. Mepexesi OC
¢ipmu  Cisco: Cisco [0S, Cat OS. 3aranpna xapaktepuctuka Cisco IOS.
OcobnuBocTi opranizaiii poootu OC Ha MapiIpyTU3aTopax Ta KomyTaTtopax ¢hipMu
Cisco. XapaKTepuCTUKH MPOTPAMHOT0 3a0€3MEeUEeHHSI 1HIIIUX BUPOOHUKIB.

Knacudikaris mpoTokoJiiB Mapuipytusanii. MapmpyTtuzaiis 6e3 Tabiauib
(cTraTiyHa MapuIpyTH3allis Ta MapUIpyTH3allis MO 3aMOBYYBAHHIO). AJaNTHBHA
MapuIpyTU3allis: AUCTAHI[IHHO-BEKTOPHI aITOPUTMHU Ta aJITOPUTMU IO CTaHy KaHAaIy.
JlucTaH1iHO-BEKTOPHI IPOTOKOJIM MAPUIPYTU3ALIil Ta IPOTOKOJIA MApLIPYTU3ALIi] IO
ctaHy KaHaiy. [loHATTS aBTOHOMHOiI chcTeMH. BHYTpilIHI Ta 30BHILIHI UIFO30BI
IPOTOKOJIH.

3aranpHa xapaktepuctuka nporokony RIP. IToGynosa tabnuii mapumpyTusaiii
B npotokoiii RIP. O6min MapmipyTHoto iHMopmatiieo B npotokoni RIP. AnanTarris
RIP-mapuipytuzaTopiB 10 3MiHM CTaHy Mepexi. Metoau OOpoTbOM 3 XUOHHMHU
MapmipyramMmd B 1potokoii RIP: Meron po3lemsieHHs TOpU30HTY, TPUIEPHI
OHOBJICHHSI, 3aMOPO3Ka 3MiH. 3aCTOCYBaHHS Ta MEPCIEKTUBU MIPOTOKOIY.

3arasibHa ~ xapaktepuctuka  nporokony  OSPF.  ITloOymoBa  Tabmuii
mapmpytuzanii B mpotokoiai  OSPF.  OcobGnuBocTi 00MiHY MapuipyTHOIO
iH(popmarriero. 3B’s13ku Ta MeTpuku. O6sacTi Mepeki. 3aCTOCYBaHHS Ta MEPCHIEKTUBH
IPOTOKOITY.

3aranpHa  xapakrepuctuka  npotokony  IGRP.  ITloOymoBa  TaGmumii
MapmpyTtuzauii B npotokosi  IGRP. Oco6nuBocti 00MiHY MapLIpyTHOIO
iHpopMmartieto. 3aranpHa xapaktepuctuka mpotokosy EIGRP. TloOynoa tabiui
MapuipyTu3auii B npotokosni EIGRP.

OcobnmuBocTi  0OMiIHY MapmipyTHor iH(popmariero. 3acTOCyBaHHA  Ta
MEPCTIEKTUBH MPOTOKOJIIB.

3aranpHa xapakTepucTrka npotokoiny BGP. ABToHOMHI cucTeMu B IPOTOKOII
BGP. Ocob6nuBocTi moOy10BM MapHIpyTiB Ta 0OMIHY MapmIpyTHOIO iH(OpMAITEO B
npotokoii BGP. Ctan 3acTocyBaHHsI Ta MEPCHEKTUBU MTPOTOKOITY.

Tema 9. TexHoJ10rii OOPHUX TA I100AJTBHUX MEPeEK

3aranpHa CTpyKTypa Ta QyHKUIT I7100abHOT Mepexi. Turu rao0aabHUX MEpEX.
Omopni  mepexi. Mepexi PDH. Iepapxis mBuakocteit PDH. Metoau
myneTuiuiekcyBanis PDH. O6mexenns texuosorii PDH. Mepexi SONET/SDH.
lepapxis mBuakocteil Ta wmetoau MynbturUiekcyBanHs SONET/SDH. Crexk
npotokoniB SONET/SDH.

3aranpHa XapakKTepucThka HU(PPOBUX Mepex 3 1HTerpamiero mociayr ISDN.
Turn mocoyr mepexxi ISDN. CranmaptHi kananmu ISDN. IlpuHinmnu moOynoBu
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mepexx ISDN. Kommonentu mepexx ISDN. Cxema migkitodeHHS aOOHEHTCHKUX
tepminaiiB B Mepexi ISDN. Bzaemonist abonenTiB 3 mepexero ISDN.

3aranpHa xapaktepuctuka mepex X.25. Ctpykrypa mepexi X.25. Anpecaiis B
Mepexax X.25. Ctek mpoTokoiB Mepexi X.25.

3aranpHa xapakrepucTtuka mepexxk Frame Relay. Oco6nmBocti moOya0BH Mepex
Frame Relay. Ctex nmpoTtokoniB mepexi Frame Relay.

3aranpHa xapaktepuctuka TexHosorii ATM. Komnonentu mepexx ATM. Crek
nporokoniB ATM. Pisenp amanramii ATM. Ilporokon ATM. Kareropii nociyr
Mepexx ATM ta ynpasiiHHS Tpadikom.

Texnonoris MPLS.

3aranpHa xapaktepuctuka mepesk DWDM (CWDM). Ilpunnunu poboTu Mepex
DWDM (CWDM). Tumnogi TonoJorii. BonokoHHo-onTryHI mijacwioBadi. ONTHYHI
MYJIBTUIUIEKCOPH BBOY-BUBOY. ONITHYHI KPOC-KOHBEKTOPH.

OcHoBH1 1HTEep(eiicu rno0anpHux Mepex. CTaHmapTH eJIeKTPUYHHX —Ta
ONTUYHUX 1HTEep(deiciB riaobanpHUX Mepex. [IpoTokonu mnocmiIoBHOI mepenayl
nanux. [Ipotokomn HDLC, PPP Ta ix moxigHi.

Tema 10. Mepe:xi 1ocrymy

[TonsiTTt  Mepexi  goctymy. Miclie Mepexi  JOCTynmy B CydYacHIiu
iHokomyHikariiHii cuctemi. [locmyru mepex moctyny B NGN. Texwnosnorii, 1o
BUKOPUCTOBYIOThCS JUIsl MOOYyoBU Mepex noctymy. CreHapii moOyaoBH CydacHUX
Mepexx goctyny. CrpykTypa TpaHCHOpTHOi Mepexi poctymy. IloOGynosa
KOMYTOBaHUX MEPEX JTOCTYIY.

[Tpunuunu noOyaoBu  TenedoHHUX Mepex. OCHOBHI — XapaKTEpUCTUKH
tenedoHHUX Mepex. [IpobGnemu, xapaktepHi s TeneOHHUX MEPEXK JTOCTYITY.
Monem sk 3aci0d mocTymy no iHGOKOMYHIKaiiiHOI Mepexi. DyHKIlIOHATbHA CXeMa
mozeMy. CTaHAapTH MOAEMHOTO 3B’s13Ky. MOIeMHI IPOTOKOJIM CTUCHEHHS JaHUX Ta
KOPEKIIii TOMUJIOK.

3araipHa xapakrepuctrka TexHosoriit xDSL. Knacudikaris texnonorii xDSL.
Cumetpuyni TexHousorii xDSL, ornsin Ta XapakTepUCTUKU. ACUMETPUYHI TEXHOJOTIT
xDSL, ornsig ta xapakrepuctuk. Cxema NiJKII0UEHHS 10 MEPEkK1 3 BUKOPUCTAHHAM
texHoJsorii ADSL. AnropuTMu MOIyJiALii, 110 BUKOPUCTOBYIOTHCS B TEXHOJOTISAX
XDSL.

OCHOBHI TOHSTTS TEXHOJOTIH ONTUYHOTO JOCTymy. TexHoJorii MacUBHUX
onrnunux miHIA (PON). TexHonorii moBeAeHHS ONTHYHOTO BOJOKHA 10 0O0’€KTa
(FTTx). CyyacHuil cTaH Ta NMEPCHEKTUBU PO3BUTKY TEXHOJIOTIH ONTUYHUX MEPEXK

JOCTYILY.
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OCHOBHI TOHATTS MEpEeXi KOJEKTUBHOTO AOCTYIMy. TeXHOJOorii Ta cTaHAapTH
Mepex konektuBHOro noctyiy. Cranmapta HPNA. Texuomoriss PLC. Texnonoris
EFM.

TexHonorii kaOenpHOTO TeleOaueHHsI Ta NEPCHEKTUBH iX 3aCTOCYBAHHS B
Mepexax JOCTYIy.

[TpuHIMTIH BUKOPUCTAHHS PAIIOTEXHOJOTIA M7l MOOYIOBH MEPEXK TOCTYITY.
Mepexi MOOUTBHOTO 3B’S3KY SK CKJIQJOBI Mepex aoctymy. Mepexi Ha 6a3i DECT
3B’s13Ky. Mepexi crannapty 802.11 sk 3acobu moOyaoBU Mepex Aoctymy. Mepexi
ctangapty 802.16 sik 3aco6u MOOYI0BU MEPEXK TOCTYIY.

Apximexmypa komn’tomeprux cucmem (KC)

Tema 1. Cnnoco0u no0ynosu i kiaacudikauia KC

Criocobu moOy10BU cucTeM 00pOOKM JaHuX, iX kiacudikaris. Ognomammaal KC.
O6uucmoBanbHi KoMIuiekcu 1 cuctemu. Posmoxineni KC. Cucremu TeneoOpoOku
nanux. Komm’rotepni mepexi. OcHoBHI Tumnu apxitektypu KC.

Tema 2. Ckaan i pynkuionyBanas KC

Texniuni 3acobu. Ctpykrypa KC. OcHOBHI OJI0KM MEpCOHATBLHOTO KOMIT IOTEpa
Ta iX XapakTepucTuka. OCHOBHI THUIIU PO3’€MIB MDKOJIOUYHMX 3’€JlHaHb Ta 30BHIIITHIX
1HTEpPEICIB.

[Iporpamue 3abe3neuenHs. @DynkuionyBanHs KC. XapakTtepucTuku 1
napametpu KC. OcnoBui BusHaueHHs. [IpogyktuBHicte KC. Yac BukoHaHHA
obumncmoBansHuxX 3aBAaanb. Hamiiinicte KC. Crnocobu miasumienHs Hamiinocti KC.
Co0iBapTicTh BUKOHAHHS OOYHCITIOBAIPHUX 3aB/IaHb.

Tema 3. Pe:xumu 00po0xu nannx B KC

MynbsTunporpamMaa o6podka. OnepatuBHa 1 maketHa oOpodka. O6poOka maHUX
B peajbHOMY MaciuTadi yacy. TeneoOpobOka qaHuX.

Tema 4. [Tapaneabna 00podxka nanux B KC

Cnocobu opranizanii. Knacudikamiss cuctem napaienbHoi oOpoOKH AaHUX.
[lapanensHa 00poOKa TOTOKIB KOMaHA Ta JaHuWX. KiacTepHi CHCTEMH.
bararomamuaH1 00YMCITIOBATEHI KOMITJIEKCH.

Tema S. Bukopucranus 32-x Tta 64-x po3psaaHux npouecopis B KC

OcHoBHI Bu3HaueHHS. ApXxiTekTypa 32-X Ta 64-X pO3pSAIHUX MPOLECOPIB.
Opranizamis nmam’sti KC Ha ocHOBI 32-Xx Ta 64-X pO3psAHUX IIPOIIECOPIB.
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BusHaueHHsi mpoayKTUBHOCTI mpouecopiB. [lopiBHANBHA XapaKkTepucThka 32-X Ta
64-X po3psAHUX MPOIIECOPIB

Tema 6. BipryaJizanisi npouecy o04ucjieHb Ta TECTYBAaHHS MPOrPaMm.

Buau Biptyamizamii. ['ocThoBI omepariiiiHi cucteMu. IIporpamHi NpoayKTH
VMware.

Buwa mamemamuka

Tema 1. OcHOBM JIiHI/IHOI Ta BEKTOPHOI aJredpu

Martpuni Ta omnepamii Hax HuMUA. BwusHauHuku. CucTeMHM  JIIHIMHHX
anreOpaiuHux piBHAHb. Bektopu. JliHifiHa 3aneXHICTh Ta JiHIWHA HE3AJIEKHICTb.
BekTopiB. Po3knam Bekropa 3a ©Oasucom. KomineapHi BekTopu. CrajsipHUIA,
BEKTOPHUM Ta MiIIaHUI T00YTKH BEKTOPIB

Tema 2. AHajiTH4UHA reomMeTpist

[TpsiMmokyTHa eKapTOBa CMCTEMa KOOpAWHAT Ha IuIommuHI. [Ipsma Ha miomuHi.
JIinii gpyroro nopsaxy. Inomuna i npsama y npocrtopi. [ToBepxHi Apyroro nopsjaky

Tema 3. BeTyn 10 MaTeMAaTHYHOTO AHAJII3Y

@OyHkIii Ta iX OCHOBHI BiacTtuBOCTi. Enemenrtapui ¢ynkmii. [panwuis
nociioBHOCTI. ['panuns dynkiii. HenmepepBuicts QyHkiii. ['panuiii, ix oOUUCICHHS,
OCHOBHI IpaBuJia 00YMCIIECHb TPAHUIIb.

Tema 4. /IludepenuianbHe Ta IHTerpajbHe YUCIACHHS (QYHKUII OAHi€I Ta
AEeKUIbKOX 3MiHHUX

[Toxinna @yukuii. Audepeniian gyukuii. OCHOBHI TeopeMu AU EPEHIIaTbHOTO
yucinenns. [ocmimxenns ¢ynkmii ta moOymoBa ii rpadika. HeBusHauenmii Ta
BU3HAYCHHM 1HTEeTpast. Bupimenus nudepeHIiiiiux piBHSIHb.
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CIIUCOK PEKOMEHJOBAHOI JIITEPATYPU

Enexmpomexnixka ma enekmpomexamixa
Yacmuna 1. Enexmpomexuixa

1. Kapromonosa H.II. Teopisa enexTpuyHux Ta MarHiTHUX Kil. Kypc nekmiif. —
Kuromup: XKATY, 2003. —476c.

2. [TanaueBchkuit b.I. 3aranphHa enexTporexHika: Teopis 1 mpakTukym.— K.:
Kapagena, 2003. — 440 c.

3. Manuniscbkuit A.l. 3aranbHa enexktporexHika. — JI.: beckun bit, 2003.— 640 c.

4. T'ymen M.b. OcHoBu Teopii enekTpuunux kiir, 1 kaura. — K.: Buma mkorna,
2003. — 400 c.; 2 xaura. — K.: Buma mkoina, 2004. — 400 c.

Yacmuna 2. Enekmpomexanika

1. bynimes. M.C. EnekTpoTexHika, €JIEKTPOHIKa Ta MIKPOIMPOIECOpHA TEXHIKA :
[Tigpyunuk. — JI.: Adima, 2001. — 424c.

2. ManmuniBcpkuit C.M. 3aranbHa enektporexHika: [ligpyanuk. — 2-re BuI., Iepepoo.
1 mon. — JI.: beckun bit, 2003.— 640c.

3. bosipuenkoB  M.A., Yepkammnaa A.I'. MarHUTHbIE DSJE€MEHTHl aBTOMATUKH U
BBIUMCIIMTEIbHON TeXHUKU. — M.: Briciiag mikoia, 1976.

4. byns B.K.u np. DnexkTpoMexaHWYeCcKHUe armapaThl aBTOMaTuku. — M.: Bsicm.
mkoJja, 1988. — 309 c.

5. BonkoB H.M., Munos3opoB B.I1. DnekrpoManinHHbie YCTPONCTBA aBTOMATUKHU. —
M.: Bricmas mxkouna, 1986. —334 c.

6. IsanoB-Cmonenckuii A.B. Dnektpuueckue Mmammnbl. — M.: DHeprus, 1980.— 928 c.
7. IlanaueBnmii b.I., Cepryn I0.®d. 3arambHa eneKTpOTEXHIKA: Teopis 1
npaktukyM. — K.: Kapasena, 2003. — 404 c.

8. lommunenckuit B.C., Iletpenko B.H. DiekTpoMarHuTHele U €JEKTPOMAILIMHHbBIC
ycTpoiictBa apTomaTuku. — K.: Beicimas mkona, 1987. — 427 c.

Memponoeis, mexHoN02IuHI BUMIPIOBAHHS MA NPULAOU

1. KoBanenko [.O0., KoBaip A.M. Mertposoria Ta BHUMIpIOBaJbHAa TEXHIKA.
HaBuansuuit mocionuk 3 rpudom MOH Vkpainu. XK: XKITI, 2001. — 651 c.

2. Koaienko 1.0. Metponoris Ta BuUMIpIOBaJbHA TEXHIKA. BuMiproBaHHS
HeeJeKTpUYHNX BenuunH. Hapuanmpnuii mociOHuk 3 rpudpom MOH Vipainu. XK:
XKATY, 2007. — 250 c.

3. KoBanenko 1.0., Yepenancoka [.FO. Merposoris Ta BUMIpIOBaJbHAa TEXHIKA.
HaBuanbHO-METOOUYHMI TOCIOHHMK I BUKOHAHHS 3aBAaHb CAMOCTIHHOT pPoOOTH
[m1s1 cTyAaeHTiB dakyabTeTy 1HPOpMaIliiHO-KOMIT FOTepHUX TexHoorii]. Kuromup:
KATY, 2008. — 97 c.
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4. T'onosxko /1.b., Pero K.I'., Ckpunauk FO0.0. OcHOBU MeTpOJIOTii Ta BUMIPIOBAHb. —
K.: JIu6ige, 2001. — 408 c.

5. Mertpororis ta BumiproBanbHa TexHika. Ilig pen. [Ipod. E.C. IMomimyka. — JI.:
beckun bit, 2003. — 544 c.

6. besseciibna O.M., ITlomuammHcekuii FHO.O. Metponoris Ta BHUMIpIOBalbHA
texHika. HaBuanpauii mociouuk. — XK.: XKJITVY, 2006. — 559 c.

7. OCHOBBI METPOJIOTUH U 3ekTpuueckue uzmepenus. Ilox pen. E.M. Qymmna. M.:
DHeproaromusaart, 1987 r.

8. Jlesmmna 3.C. DnexkTpuueckue udmepenus Gusndeckux BeauduH. M.: DHeprus,
1989 r. — 26 exks.

Texuiuni 3acobu asmomamu3ayii

1. be3ecinbHna O.M. Texniuni 3acobu aBromatuzaiii: I[ligpyunuk 3 rpudom
MOHY / O.M. besgecinbha, [.B. Kopobiituyk. — XKutomup: XXIATY, 2014. — 904 c.

2. be3secinibna O.M. TexHosoriyHi BuUMIpIOBaHHS Ta npuiagu. lleperBoproroui
npuctpoi npunanis: Iligpyunuk 3 rpupom MOHY / O.M. bespecuibHa, I'.C.
Tumuuk. — XKutomup: XKATY, 2012. - 812 c.

3. be3ecinbna O.M. TexHomoriuHi BUMIpIOBaHHA Ta mpwiagu. llepeTBoproroui
npuctpoi npunaais: [ligpyunuk 3 rpudpom MOHY / O.M. bessecinbHa, B.1O. Jlapin,
H.I. Ynuukano, €.€. ®enopos, O.0. JloOpxkancbkuid. — XKutomup: XKIATY, 2011. —
450c.

4. bezpecinbHa O.M. EnemeHTH 1 mpucTpoi aBTOMATHKM Ta CUCTEM YIIPaBJIiHHS.
[lepeTBOprotoui MpUCTpPOi MPHUIIAIB Ta KOMIT I0Tepru30oBaHuX cuctem: [linpydHuk. —
Kutomup: XKATY, 2008. —704 c.

5. bessecinbna O.M. II’e30enekTpuyHUil TpaBIMETp aBlalliifHOI TpaBIMETPUYHOI
cuctremu: Monorpadis / O.M. bespecinbHa, A.I'. Tkauyk. — Xutomup: XKIATY,
2013. — 240c.

6. be3seciibna O.M. 3aco0u BUMIpIOBaHHS €KOJOTIYHUX napameTpis: [liipyyHuk 3
rpupom MOHY / O.M. bessecinbha, A.Il. Boununpkuii, T.O. €npHikoBa, HO.B.
Kupnuyk — XKuromup: KITY, 2009. — 503 c.

7. Bonocos C.C. ITpubops! /st aBTOMaTHYECKOTO KOHTPOJISI B MAIIMHOCTPOCHUU /
C.C. Bonocos, E.C. Ilegs. — M.: U3n—Bo crangaptos, 1975. — 335 c.

8. Ocamunx E.Il. IlpoekTupoBaHue HaTYMKOB MJIsi HM3MEPEHUS MEXaHUYECKUX
BenuuuH / E.IT. Ocaguux — M.: Mamuunoctpoenue, 1979. — 480 c.

Aemomamuszayis TIImaB

1. Maptunenko 1.1. ABToMarusalisg TEXHOJIOTTYHUX MPOIIECIB
cibchbKorocnoaapcbkoro Bupoonuirea / I.I. Maptunenko, b.JI. I'onoBunckkuit, B.I1.
Jlucenko Ta 1H. — K.: Ypoxaii, 1995. — 224 c.
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2. boponmua N.®. ABromatusammsi TexHoJoTmYeckux mporeccoB /| U.d. boponus,
FO.M. Henunbko — M.: Arporipomuszaat, 1986. — 368 c.

3. Mapteinenko M.U. IpoektupoBanue cucrem aBromatuku / U.M. MaptbeiHeHKO,
B.®. JIucenko — M.: Arponipomusaar, 1990. — 243 c.

4. bapano O.B. ABromaTu3allisi TEXHOJOTIYHUX MPOIIECIB 1 CUCTEM aBTOMATUYHOTO
kepyBanHsa / O.B. Bapaino, IL.I'. Camoiinenko, C.€. I'panar, B.O. KoBanboB — K.:
Arpapna ocgita, 2010. — 557 c.

5. Mapuenko O.C. Mexani3allis Ta aBToOMaTH3aIlisl y TBAPUHHUIITBI 1 ITaxX1BHUIITBI /
O.C. Mapuenko, O.B. Hamimun, KO.M. JlaBpinenko ta iH. — K.: Ypoxkaii, 1995. —
416c.

6. Kynpssues 1.D. DIIeKTPOOOOpPYI0BAHHE 51 aBTOMAaTH3aLIHS
CEJIbCKOXO3SIICTBEHHBIX arperatoB u yctaHoBok / M.®@. Kynpssues, JI.A. Kaiunus,
B.A. Kapacenko u np. [Tox.pen. 1.®. Kynpsisuea. — M.: Arponpomusaar, 1988. —
480 c.

7. Jlanantoxk A.Il. ABTOMaTtu3ailisi TEXHOJIOTIYHUX MPOLIECIB 1 BUPOOHUIITB XapuoOBOi
npomucioBocTi / A.Il. Jlagantok, B.I'. Tpery0, 1.B. Enbnepin, B.JI. Iioutopa — K.:
Arpapha ocgita, 2001.

8. Ilpous . I. ABromaTu3zaiisi BUpoOHUYMX TporieciB. HaBuanbHui mOCiOHUK ISt

TEXHIYHUX CIIeIiaTbHOCTEH BUINMNX HaBYaIbHUX 3akmaniB / S. 1. IIpors, B. b. Cagkis,
O. K. Ikonziacekuid, O. JI. Jlsmyk. —2011. — 344 c.

T€0pi}l asmomamuiHoco KepyeaHH:

1. Camotokin B.b. Jlekuii 3 Teopii aBTomarnunoro kepyBanus. — JKutomup: XITI,
1998. - 512 c.

2. TomueeB A.IO. Atmac 1O TPOEKTUPOBAHUIO CHUCTEM aBTOMATHYECKOTO
perynupoBanus. Yueb. nocodue s BTy30B. — M.: MammHoctpoenue, 1989. — 752 c.
3. becexkepckuii  B.A., IlomoB E.Il. Teopus cucrtem aBTOMaTUYECKOIO
perynupoBanus. — M.: Hayka, ['maBH. pea. ¢us.-mart. nut., 1972. — 768 c.

4. COOpHUK 33a4 MO TEOPUU aBTOMATHUECKOT0 peryaupoBanus u ynpasienus / [lon
pen. becekepckoro B.A. — M.: Hayka, 1972. — 542 c.

5. Teopusi aBTomMatnyeckoro ymnpasieHus. B 2-x 4. U.1. Teopust TMHEHHBIX CUCTEM
aBromatuieckoro ynpasienus / [lox pen. Boponosa A.A. — M.: Beicur. mik., 1986. —
367 c.

6. 3aitie [.®. Teopis aBTOMATHYHOTO YIPaBIiHHSA Ta peryaoBaHHA. — Kues,
1988 p.

7. 3aitueB I'.@., Koctiok B.W., YunaeB I1.11. OCHOBBI aBTOMAaTHYECKOTO YNPABICHUS
u perynupoBanus. — K.: Texnika, 1977. — 472 c.

8. [lymkapeB  KO.A.  OcHOBbl =~ aBTOMATMYECKOTO  YIpPABIEHUS  CHUCTEM
pannod3ieKTpoHHbIX cpeactB. — Kutomup: XJKBYPE, 1991 p.

9. Teopuss aBromMatuueckoro ympapineHus / [lon pea. Herymmuna A.B. — M.: B.111,,
1976 p.
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10. 3agaunuk o Teopun aBTomMaruueckoro ympasieHus / [lox pex. Illatamosa A.C. —
M.: Dueprus, 1979. — 544 c.

11. marok C.O., [Hoguammuckuii F0.0O. ABTOMaTH30BaHE MPOEKTYBaHHS CUCTEM
kepyBanHa Ha ocHoBi MATHLAB. Hapuanbuwmii nocionuk. —XKutomup: XIATY,
2005. - 172 c.

IIpoexmyesannsa cucmem asmomamusayii

1. Cramun B.B. IlpoektupoBanue 1HUGPOBBIX YCTPOWCTB HA OJHOKPUCTAIBHBIX
MuKpokoHTposuiepax / B.B. Crammn, A.B. Ypycos, O.®. Momnoronuesa. — M.:
DHeproaromusnart, 1990. — 224 c.

2. Marga }0.C. Muxkpokontposiepsl cepun 8051: mpakTHdeckwii moaxon. — M.:
JAMK Ilpecc, 2008. — 228 c.

I'yk M. Annaparasie unrepgeiicel [IK. Dnuuknonenus. — CII6.: ITutep, 2002. —
528 c.

3. Koxu [I. BumipioBaHHs, ymOpaBliHHS Ta peryjiroBaHHsA 3a jgomomoror PIC-
MikpokoHTpoJiepiB.: [lep. 3 Him. — K.: “MK-IIpec”, 2007. — 304 c.

4. Tpamnept B. BuMmiproBanHs, ynpaBilliHHS Ta PEryJIlOBaHHS 3a jaornomororo AVR-
MikpokoHTpoJiepiB.: [lep. 3 Him. — K.: “MK-IIpec”, 2007. — 208 c.

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

6. 3aenn H.U. Pagnomoourensckue koHcTpyknuu Ha PIC-mukpokonTponepax. — K.:
“MK-IIpec”, 2008. — 336 c.

7. bpayn M. [Ixepena xuBneHHs. Po3paxyHok Ta koHCcTpytoBaHHs.: [lep. 3 anrin.— K.:
“MK-IIpec”, 2007. — 288 c.

8. Tpery0 B.I'. IIpoextyBanHs cuctem aBTomatu3auli. Hasu. moc. — K.: Bun-Bo Jlipa,
2014. - 344 c.

9. Konmoguuupkuitk M.M. Enementun Tteopii CAIIP ckmagnux cuctem: Hagu.
nocionuk — XKurtomup: XKITI, 1999. — 512 c.

10. Bepezosckuit B.A., TapacoB B.A. IlpoektupoBanme u skcruryaranus ACY
HedTenepepadbaThIBAIOMUMK U HEPTEXUMUICCKUMU TPEANPUATUIMHA. M.: « XUMH»,
1977.- 256 c.

11. Matsees JI.B., Pynuk A.Il. IToutu Bce o snepHoM peaktope. — M.: DHeproaroMm
n3ngat, 1990. — 240 c.

12. T'yneun I'.K. u ap. IlpoektupoBanue cucrem ynpasieHus. Ilep. ¢ anrn. — M.
BMHOM, 2004. - 913 c.

13. 'Hyuki KOMIT'IOTEpHU30BaHI CHCTEMM: MPOEKTYBaHHS, MOJEIIOBAHHA 1
yopasiinas: [liapyunauk / JI.C. SAmnonsckuii, [LII. Menpanuyk, b.b. CamoTokiH,
M.M. Ilonimyk, M.M. Tkau, K.b. Ocranmuenko, O.I. JlicoBiuenko. — JXutomup:
KATY, 2005. — 680 c.

14. Kmoer A.C., I'mazoB b.B., dyoposckuit A.X., Kimtoes A.A. IIpoektupoBanue
cucteM aBromatuzauuu TII. CnpaBouHoe mocobue. 2-oe uza. — M.: DHeprouszaar,
1990. — 464 c.
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15. ITeit An. Compsixenue ¢ IIK ¢ BHemHuUMHU ycTpoiicTBamu. [lep. ¢ anrn. - M.:
JAMK Ilpecc, 2001. - 320 c.

16. Pomanenxo B./l., Urnatenko b.B. AgantuBHoe ynpaBieHHE TEXHOJIOTUYECKUMU
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Hecrtepos u np., nox pex. JI.H. I[Ipecuyxuna — M. : Boiciias mkoina, 1986 — 351 c.

18.Muxkpomnporieccops! : B 3-X kH. KH. 2. Cpenctsa conpspkenus. Kontponupyrorue
151 MH(})OPMAITMOHHO-YTIPABIIAIOIINE CUCTEMBI : YUYECHUK /
B.J. Bepuep u np. / nox pen. JL.H. Ilpecayxuna — M. : Boicias mkosna, 1986. —
351 c.

19.Mukponporeccopsr : B 3-x kH. Ku. 3. CpenctBa oTnamgku, mabopaTOpHBIT
MpaKkTUKyM W 3adadyHuk : y4eonuk / H.B. BopobweB u np.; / mox pen. JI.H.
[Ipecnyxuna — M. : Beicmas mkoia, 1986. — 328 c.
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M. I'yk — CII6. : TIutep, 2004. — 573 c.
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5. Ay6oBuk B.Il. Buma Maremaruka : HaBd. nociOHMK y 3-x 4., Y. 1. /
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B.IT. Ay6oBuxk LI. FOpuk — 2-re Bua. — Xapkis : Becta, 2008. — 232 c.
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Kuromupcbka Jep:xaBHuii yHiBepcurteT «  KUTOMHUPCHKA MOJTITEXHIKA»
NMOJIiTeXHIKa

IIurannsa

1. | IJo 300pakeHO HA PUCYHKY?

B

Bunyck 1 | 3minu 0 | Exsemnnap Ne 1 Apr 117/39

SKi roJIOBHI KOMIOHEHTH KOMII FOTEPHOI CUCTEMH MICTUTh MaTEPUHCHKA T1aTa?

J10 940r0 MOHTYIOTBCS Ta MiIKJIIOYAIOTHCS BHYTPINTHI MPUCTPOI KOMIT 10Tepa’?

1 OiT — 1e:

S ESIRd N

1o 300pakeHO HA PUCYHKY?
ng Future

'I Bociments
'! Pictures
Q PC se

rﬂ File Explorer > ﬁ

[ ping Tool

PC settings

Calculator

. Sticky Notes &% é
q; Paint
. Readme.txt

>  AlApps

Pecple [

| 2

Lo @ 2 M A

Z[O OCHOBHHX HpPICTpOIB KOMH’IOTepa HaJIC)KAThb:

Sk po3mmpoByeThCsl abpeBiaTypa apXiTeKTypH o04ucIoBaIbHUX cucteM — SISD?

6

7.

8. | o take x86 ?

9. | Slxe mpu3HavYeHHs Mae€ onepaTHUBHA MaM’SITh?

10. | SIxumu mapameTpamMu XapakTepU3YeEThCs BiIHIECTEp KOMIT 1oTepa?

11. | o 306paxkeHO HA PUCYHKY?

12. | Ilo 300pakeHO HA PUCYHKY?

13. | llo 300pakeHO HA PUCYHKY?
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14. | o 300paxxeHo Ha pI/ICHy?

15. | IIlo 306paxkeHO HA PUCYHKY?

16. | 1o 300pakeHO HA PUCYHKY?

17. | Sk po3umdpoByeThes abperiatypa MISD?

18. | Ak posmmdpoByeTncs abpesiatypa SIMD?

19. | BxaxiTh BapiaHTt, J¢ OJMHHUII BUMIpIOBaHHS iH(GOpMaIIil po3TalIoBaHi y 3p0CTal0uOMY

HOPSJIKY.
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Bunyck 1 | 3minu 0 | Exzemnnap No 1 Apk 117/41
20. | IlocriiiHa mam’ITh KOMIT FOTEpA CIYTYE JIJIS:
21. | OnuHMIICI0 BUMIPY TAKTOBOT 4aCTOTH IIPOIIECOpa €:
22. | Sk po3mmgpoByeThes abpesiatypa MIMD?
23. | B sxomy BapianTi Bka3zaHo 1 Oit iHdopmartii?
24. | Indopmaris y KOMI'I0OT€pi BUMIPIOETHCS B!
25. | Ha mpoaykTtuBHICTh pOOOTH IIpOIIECOpa BIUIMBAE:
26. | I1lo 300pakeHO HA PUCYHKY?
27. | SIkuM MPUCTPOEM 3aITyCKAETHCS CIIBITPOIIECOp?
28. | Ckinbku OaitiB mictuth 1 Kbaiir?
29. | Ha mo BKa3ye cTpijika Ha PUCYHKY?
30. | Ha mo BKa3ye TakTOBa 4acToTa mporecopa?
31. | Slka MiHIMaJbHA OJIMHUIIL BUMIPY iHPOpMAILii?
32. | Jlnsg 9oro mpu3HAYeHA Kell-aM Th KOMIT IoTepa’?
33. | o 300pakeHo HAa PUCYHKY?
34. | Sxwuit npucTpiii Kepye BUBeNeHHIM iH(opMarlii Ha ekpaH?
35. | fIka 3 HaBeJICHUX THUIIIB IaM’SITi € EHEPro3aIeKHOI0?
36. | [I{o 300paskeHO HA PUCYHKY?
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37. | Jo cknamy BHYTpIIIHBOI 1TaM’SITi BXOJISTh:

38. | 800x600, 1024x768 — 11€ € MPUKIIATH:

39. | o 300pakeHO HA PUCYHKY?

40 (J03330 04N 3TH JNHOA
NERAD

bk 6aTa2 neras rmononoT

SIka cxema 3’€/IHaHHS MTPOLIECOPIB y KJIACTEPHIill cucTeMi IPECTaBIeHA HAa PUCYHKY?

41.

SIka cxema 3’ €IHaHHsI MPOIECOPIB Y KJIACTEPHil cUCTeMI TPEICTAaBICHA HA PUCYHKY?

42. | 3 HUIEHABEICHOTO TepelTiKy MpoaykTiB VMware 00epiTh MpOIyKT, SIKUH
BUKOPHUCTOBYETHCS JIJIsl CTBOPEHHS 3aXUIIEHUX MOJITHKAMH O€3MeKH BIPTYaIbHUX MAIIUH

43. | [Io 300pakeHO HA PUCYHKY?
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44. | IlepeBaramu BipTyaJbHUX MAIIHH €7

45. | o 300paxeHO HA PUCYHKY?

46. | Jlnst BimoOpaXkeHHS yCiX TOYOK MapIIpyTH3allii, yepes3 sAKi MPOXOAiITh MEpEKeBl MAaKeTH Ha
HUISXY JI0 By3J1a MPU3HAYCHHs, BUKOPUCTOBYETHCS] KOMaHAA:

47. | Yci onepauii, sSiKi BiJOyBarOTbCs y MPOLECOPi, BUKOHYE:

48. | Slkuit po3’eM NpeACTABICHO HAa PUCYHKY?

49.

50. | Skuii po3’eM npeacTaBIEHO HA PUCYHKY?
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51. | CykynHicTh TEXHIUYHHUX 1 MPOTpaMHUX 3ac00iB, MPU3HAYECHUX JJIs1 0OMiHY iH(pOpMAITi€ro
IUIAXOM IepelaBaHHs, BUIIPOMIHIOBaHHS a00 MpuilMaHHs 11 y BUTTISA1 CUTHANIB, 3HAKIB,
3BYKIB, pyXOMHX a00 HEPYXOMHX 300paKeHb UM IHIIMM YHHOM — II€:

52. | Crangaptu [HTepHeT No3HAYarOThCA SIK:

53. | Tepminan ciyrye:

54. | MepexHuii Tpadik — 11e:

55. | [ns o0’ etHaHHS JIOKAJIBbHUX KOMI IOTEPHUX MEPEX Y II100aNbHY MEPEKY
BUKOPUCTOBYIOThCS:

56. | A6pesiatypa WAN po3mmngpoByeThes SIK:

57. | Abpesiatrypa MAN po3mdpoByeTbes sK:

58. | A6pesiatypa LAN po3mudpoByeThes sIK:

59. | SAN —1e:

60. | CepBep —11e:

61. | Komn’rorep Mepexi, o SIK BUKOPUCTOBYE PECYPCH 1HIIUX KOMIT FOTEPIB, TaK 1 Hagae CBOi
pecypcu y KOpUCTYBaHHS! IHITMM KOMI FOTepaMm — Lie:

62. | 3a3HauTe HEKOPEKTHY CKJIAJIOBY KIIacU(iKaIlii:

63. | Tomouoris, y sIKiii BCi KOMII'FOTEPH MEPEXIi IMOB’sI3aH1 OJIMH 3 OJJHAM OKPEMHUMH 3B’ I3KaMH
HA3UBAEThCS:

64. | Cepen HaBEJCHHUX TOITOJIOTiH HAWOUTBIN HANIWHOIO €:

65. | Haitbib1 po3noBCIOKEHOIO0 3apa3 B JOKATbHUX KOMI IOTEPHUX MEpekax €:

66.

Jst 3006pakeHo1 Ha pUCYHKY TOTIOJIOTIi MEepeXKi 3a3HauTe HAHOUIBII XapaKTEPH] MOHSTTS:

67. | 3a3HauTe KOPEKTHUN MOPSIOK 3pOCTAHHS HAIITHOCTI TOTIOJIOTIH:

68.

HaBenHuii Ha pUCYHKY IPUCTPiH — I1e:
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69.

&

Hapenenuii Ha puCyHKY IPHUCTPIN — I1€:

70 | DCE — ne npuifHsATE TO3HAYCHHS:

71. | DTE — ue npuiinste no3Ha4yeHHs:

72. | KomyroBaHuii kKaHaI — 1€ KaHAJ:

73. | Cxopouenns DSU/CSU BUKOPUCTOBYETHCS Il TO3HAYCHHSL:

74. | IloHATTAM MOHOKaHAJl MOYXKHA OXapaKTepU3yBaTH MEPEXKY, Mo0ynoBaHy Ha 6a3i Pi3uyHOI:

75. | TunoBe cyyacHe 03HaYEHHs] HEEKPAHOBAHOI HE3aXUIIIEHO1 3BUTOI MapHu:

76. | Mogens OSI mae:

77. | Ilpu nepenayi noBiqOMIIEHHS BiJ] OJJHOTO By37a /10 iHImoro no mozaeni OSI 3aronoBku:

78. | Cenexis iH(hopMallii MPOBOIUTHCS HA:

79. | Ha Mmepe:xxHOMY piBHI BUKOPUCTOBYIOTBHCS TaKl MPOTOKOJIBHI OJIOKU IaHUX, SIK:

80. | B moneni OSI Ha mipiBHI MOAUISETHCS:

81. | MapmpyTtu3arliis npairoe Ha:

82. | V crangaprax mozaeini OSI 11 3aransHOT0 MO3HAYCHHS OMHHIID JAHUX
BUKOPUCTOBYETHCS TEPMiH:

83. | IepapxiuHo opranizoBaHuii HaOip MPOTOKOIIB, JOCTATHIH JIJIs OpraHizaiii B3a€MO/Iii By3IiB
y MEpexi — I1e:

84. | Mapuipytu3anis — 1e:

85. | TpancnopTHHH piBeHb KEPYE B3aEMOIIEIO:

86. | MAC anpeca e€:

87. | MinimasipHa TOBKMHA Kalpy (3 BpaxyBaHHsIM npeamOynn) Ethernet ctaHOBUTB:

88. | MAC aapeca 00-00-21-20-DD-F3 e:

89. | MakcumarnpHa TeoOpeTHYHa KUTBbKICTh By3JiB B Mepeski Ethernet cranoBHTE:

90. | Jlns migkmroueHHs kabenro B TexHoorii Ethernet 10Base—T BHKOPHUCTOBYETHCS:

91. | TpuBanicTe Mix KagpoBoro iHTepBainy B Fast Ethernet cranoBUTB:

92. | 3a3Haute GopMmaT po3’eMIB, sIKi BHKOPHCTOBYIOTHCS B TexHOJOTIi 100Base-T X:

93. | Sxuii Tun Gi3MYHOro KOAYBaHHs BUKOPUCTOBYEThes B TexHoutorii Ethernet 1000Base—T:

94. | Sxwit niama3oH 9acToT BUKOPUCTOBYEThes y ctanaapti IEEE 802.11g:

9 Preamble | FF-FF-FF-FF-FF-FF | 00-00-0C-20-DD-F3
Ha pucynky HaBesieHa 4acTHHA KaJpy, OTPHIMaHa IIISIXOM MTPOCIIYyXOBYBaHHS Tpadiky 3a
JIOTIOMOTOI0 MEPEKHOT0 aHallizaTopa B Mepexi Ha 6a3i rexnounorii Ethernet 10Base-T. Ak
MOJKHA 0XapaKTepPU3yBaTH TaKy Iepenavy:

96. | Skoro Oyne moBxkHMKa Kaapy Oe3 nmpeamOynu kiracnaroro Ethernet, sikimo B mosi Data
nepenaerbest 20 6alT KOPUCHOT iHPOpMAILLi:

97. | Homxwuna Ha3Bu koM totepa B OC Windows 2000 Prof/XP/Seven npu BuKopuctanHi
npotokony TCP/IP:

98. | IP-anpecy By3na mepexxi Windows MO)kHa BUBHAUYUTH KOMaHJIOIO:

99. ? ———

4 y
e e st 3’enHaHHA HAaBEJEHUX HAa PUCYHKY

npuctpoiB TexHonorii Ethernet 10BaseT Texnomnorii Ethernet 10BaseT npu Bukopucransi
3BUYAHUX MOPTIB HEOOXITHO BUKOPUCTATH:
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100. | IP-agpecu SKOTO KJIacy € rpyIOBUMHU:
101. | 3a3HauTe HenmpaBWILHO 3anucany [P-anpecy By3na:
102. | Bukopucranus aapec kinacy C 103BoJisie ToOYAyBaTH MEPEXKY, IKa MAKCUMAIIbHO MAE:
103. | Anpeca loopback — 1ie anpeca:
104. | SIxa 3 3a3HaYEHUX apec BiTHOCUTHLCA 10 Kiacy C:
105. | Jlnst 3a3Ha4eHHS] MACKH ITIIMEPEKi:
106. | Ctex TCP/IP:
107. | IP — ne:
108. | Onununero gaaux npotokony IP e:
109. | Anpecamu nipu po6oti nporokony TCP e:
110. | V 3aromoBky IP-nmakera:
111. | KinbKicTh HOPTIB, sIKI BUKOPUCTOBYIOThCS 1pHu poboTi ctexy TCP/IP:
112. | MakcumarnpHa oBxkuHA [P-11akeTy cCTaHOBUTH:
113, | Caoso\Bir
0 34 78 1516 19 31
1 Version| IHL |Type of Service Total Length
2 Identification Flags| Fragment Offset
3 | Time To Live | Protocol Header Checksum
4 Source IP- address
5 Destination IP-address
° Options & Padding Ha pucyHKy 300pakeHO 3arooBOK:
114. | ‘Caoso\Bir
0 15 16 31
1 Source Port Destination Port
2 Message Length Checksum
Ha pucynky 300pakeH0 3arojioBoK:
115, | ‘Caoso\Bir
0 34 8 15 16 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 300pakeH0 3aroJioBOK:
116. | Jns 3aHecenHs craTuaHO1 BigmoBigHocTi [P-aapeci 10.10.9.199 amaparaoi MAC-aapecu
00-1C-B2-D1-14-A1 B ARP-tabxuiro Windows-By3iia BAKOPUCTOBYEThCS KOMaH/IA!
117. | AGpesiatypa DHCP po3mudpoByeTbes sk:
118. | 3a3Haute npaBuiIbHO 3anucany [Pv6-aapecy:
119. | Cepen nepepaxoBaHMX MPOTOKOJIIB 3a3HAYTE MPOTOKOJIN MApIIPYTHU3ALlii:
120. | 3a3HauTe NpaBUIBHY pO3MH(POBKY TEPMIiHY:
121. | 3a3Ha4Te NPOTOKOJIM MapIIPYTH3AIlil, AKi HAIeXaTh J0 TPYIH TUCTAHLIHHO-BEKTOPHUX
MIPOTOKOJTIB:
122. | MeTtpuka MapupyTy — Ie:
123. | ABTOHOMHA CUCTEMA — II€ TPYIIa 3 KIJTbKOX BEIMKUX MEPEXK, 00’ € THAHUX
MapIIpyTU3aTOPAMU:
124. | Sxuii piBenb (sixi piBH1) Moneni OS| oxoruttoe mporokon HDLC:
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125. | Cepen HaBeneHOTO MEPENiKy 3a3HAYTE MPOTOKOIM BHYTPIIIHHOI MaPIIPYTH3AIIii:
126. | [1lmr03 o 3aMOBYYBAHHIO — I1€:
127. | Cepen nepepaxoBaHUX MPOTOKOJIIB 3a3HAUTE MapUIPYTU30BAaHUI MPOTOKOI:
128. | Mapuipyru3auis npaitoe Ha piBHi creky TCP/IP:
129. | A6peiatypa NAT po3mudpoByeThCs SK:
130. | Sk 3MIHHUTBCS CHJIa BXIAHOTO CTPYMY B €NEKTPUYHOMY KOJIi, IPU 3aMHUKaHHI KIto4a?
R1 R2
SAL RS
R3 R4
131. | BubepiTs 3 HaBeAeHHX MpaBuibHe GopMynoBaHHS 3akoHy OMa [ TOBHOTO
EJIEKTPUYHOTO KOJIa.
132. | Buznaure, YoMy OPIBHIOE OMip MIXK By3inaMu A 1 B, skio
R1=R2=R2=R4=100Om?
R1 R2
B
0
R3 R4
L T
A
133. | BkaxiTh, sika BIACTUBICTH Ccepell MepepaxoBaHUX HAJCKHUTH JO MOCIIIOBHOTO 3'€THAHHSI
pe3ucTopin?
134. | BusHaure, YoMy IOpiBHIOBaTUME €KBIBaJICHTHHUH Omip ReKB, K10
R1=R2=R3=R4 =60 Owm.
R1 R3
| | L T
R2 R4
L I
! !
135. | IIpoanani3yiiTe, sSIK 3MIHATHCS HANPYTH HA AIISHKAX ab i bc mpu 3aMuKaHHI KITIOYa, SKIIO
Uac = const
51
a R1 b
o L T
R3
C R2
G L !
136. | BusnaunTu nokasu amnepmerpa PA3, sxuro nokasu amnepmerpis PA1 =1 A, PA2 =0,3.

R1 PA2




MiHicTepcTBO 0CBiTH | HAyKH YKpaiHu
KutomupcbKa Jep:xxaBHuii yHiBepcuTteT « ) KuToMHpChKa MOJTITEXHIKa»
NOJIiTeXHiKa
Bunyck 1 | 3minu 0 | Exzemnnap No 1 Apk 117/48
137. | BubepiTh BU3HAYCHHS JiHIHHUX €JIEMEHTIB:
138. | Po3paxyiite ekBiBaJIeHTHHH o1ip Kona, akimo R1 = R2 =R3 =R4 =R5 =30 Om.
E1 E2 E3
ao {1+
k4
E5
bs
139. | IlpoananizyiiTe, mpu sIKOMY ToJio)keHHI KitouiB S1 1 S2 ekBiBaneHTHUU omip Oyzae
MiHIMaJIbHUM?
51

__’_.r"

R R
L
52
R R
— | —
l
o

140. | IlpoananizyiiTe, K 3MIHUTbCA 3arajbHa CHJIa CTPyMY B KOJIi, SIKIIO J0 ABOX MOCIiJOBHO
3'€JHAaHUX PE3UCTOPIB MapajieslbHO MiJ'€THATH TPETIH pe3ucTop (Hampyra Ha 3aTUcKayax
JIAHIIIOTA 3aJIMIIAETHCS HE3MIHHOI0)?

141. | BubepiTh 13 HaBeACHUX NPaBUIIBHI (OpMyITIOBaHHS nepioro 3akony Kipxroda:

142. | Bubepithb BU3HAYEHHS MOCTIHHOTO CTPyMY:

143. | BubepiTh BU3HAYCHHS HENIHIHHUX €JIEMEHTIB:

144. | Tlpoanamnizyiite, K 3MIHUTBCS 3arajbHa CUja CTPyMY B JIaHIIO31 3 TpbOMa MapajiebHO
3'€IHAHUMH PE3UCTOPAMH, SIKIO OJIUH 3 PE3UCTOPIB BIAKIIOUUTH (HAIpyra Ha 3aTHCKayax
JIQHITIOTA MTPU LIbOMY 3aJIMIIAETHCS HE3MIHHUM)?

145. | TlpoanamizyiiTe, SK 3MIHUTBCS 3arajibHa CHJIa CTPyYMy B JIAHIIO31, SKIIO A0 ABOX
MOCJTIIOBHO 3'€IHAHMX PE3UCTOPIB MapajeibHO Mi'€THATH TPETIH pe3ucTop (Hampyra Ha
3aTUCKayax JIAHIIOTa 3aJIUIIAEThCS HE3MIHHOIO)?

146. | BkaxiTh, SIKi BIACTHBOCTI cepell MepepaxoBaHUX HAJEKATh J0 MApaJENEHOTO 3'€THAaHHS
PE3UCTOPIB:

147. | BubepiTh 3 mpuBeIEeHUX DPIBHSIHb MPABWIBHO CKJIAJCHE PIBHSHHS 3a MEPIIMM 3aKOHOM
Kipxroda ans By3na 2:

R3 E3 R6
148. | Bubepith hopmyiy, mo BigoOpaxkae 3aKOH €JIEKTPOMArHITHOT IHAYKIIII JJIS MPOBITHUKA:
149. | BkaxiThp, sSIka 4aCTOTa BBAXKAETHCS IPOMHICIIOBOIO B JIEP)KaBI:
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150. | 3a sKxor0 3 hopMyII0I0 MOKHA PO3paXyBaTH YaCTOTY 3MIHHOTO CTPyMY?
151. | Bubepith dhopMyity, 3a SKOFO MOXHA PO3PaXyBaTH KyTOBY YacTOTY:
152. | 3akon Oma [uist TIISTHKY KOJ1a, 300pakeHO1 Ha CXeMi, Ma€ BUTJISI;
R E
o
/ N
Uab
153. | KyroBa yactuHa 3MiHHOTO CTpyMY JIOpiBHIOE 628 paj./cex. Homy nopiBHIoe niepion T?
154. | dpyruii 3akon Kipxroda ams koHTypa KoJia (IUB. CXeMY) 3alHCYEThCS Y BUTIIAIIL:
R>
I I t
El 2 3
s Rs
R1
| @ 4
E4 R4
155. | Hampyra Ha quistHIIl KoJia, 300pakeH1i Ha cXeMi, 3alIUCYEThCS Y BUTIISAIL:
I
— T
R1 E; I,
e
Uab
OF
bA
156. | BuzHauuTu 3CyB 32 HOYaTKOBOIO (pa30l0 (@ CHHYCOIIHOI HAamNpyru Ta CTPyMy,
3anmucanux y Buriaal: u = 150sin(wt-160°) B, 1 = 0,5sin(wt-100°) A.
157. | Bupasits Hanpyry U uepe3 mapamerpu kona Ei1, R, Re.
Ry R |U
E
158. | Mix miHiiHUMH Ta ($a30BUMH HampyramMd y CHMETPHYHOMY Tpu(azHOMY KOII TpH

3’€/IHaHHI1 TPUKYTHUKOM ICHY€E CITiBB1THOIIICHHS:
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159. | lIlo mokaxke BoiabTMETP V B 300paykeHOMY KOJIi, AKIIO YCi 1HIT BOJIBTMETPH MOKA3YIOTh 110

100 B?

(NN

R
(V)
Z
160. | 3navyenns H BuzHauae:
161. | 3nauennsa B Bu3Hauae:
162. | 3a 1OMOMOTOI0 JTOCIIKEHHSI POOOTH TpaHChopMaTopa B PEKUMI XOJIOCTOIO XOAY MOXKHA
BU3HAYMTU!
163. | 3a momomMororw MOCHiHPKEHHS poOOTH TpaHcopmaTropa B pekXUMi KOPOTKOTO 3aMHKAHHS
MO>KHA BU3HAYUTH:
164. | ABroTpancdopmarop XxapaKTepu3yeThbCs TUM, I110:
165. | V cxemi 3aminieHHs TpaHchopmaropa:
166. | Axuro nepBUHHY 0OMOTKY 0HO(A3HOrO ABOOOMOTOUYHOTO TpaHchopMaTopa MiAKIIOYUTH
710 TIOCTIMHOT HAIIPYTH, @ BTOPUHHY — 0 HABAHTAXKEHHSI, TO:
167. | OnHoda3zHuii 6aratT000MOTOYHMH TpaHC(HOPMATOP BUKOPUCTOBYETHCS:
168. | ObepToBe Mar"iTHe noJe B TpU(ha3HOMY ACHHXPOHHOMY JIBUTYHI CTBOPIOETHCS:
169. | 3a3Buuail, aCHHXpOHHA MalllMHA BUKOPUCTOBYETHCS FOJOBHUM YHHOM SIK:
170. | AcMHXpOHHUH ABUT'YH Ma€ KOB3aHHsI, 110 3HAXOJIUTHCS B MEXaX:
171. | Ilyck acCHHXpOHHOI'O ABUT'YHA XapaKTEPU3YETHCSI TUM, HIO:
172. | AcuHXpOHHUH ABUTYH 3 ()a3HUM POTOPOM Mae€:
173. | MexaHiuHa XapaKTepPUCTHKA
ACHMHXPOHHOTO JIBUT'YHA — 11€ 3aJI€KHICTh:
174. | 3a3Buuaii, CHHXpOHHA MallliHA BUKOPUCTOBYETHCS TOJTOBHUM YMHOM SIK:
175. | ITyck CHHXpPOHHOI'O ABUT'YHA 3/11HCHIOETHCS 33 JJOMOMOT 010!
176. -
60 f
®opmyna N = BUpaXKae:
177. | Ilix gac 301IBIICHHAS] HABAHTAXEHHS HA POTOP CHHXPOHHOTO JIBUTYHA!
178. | CtpyM y IpoOBiTHUKAX SKOPS JBUTYHA IOCTIHHOTO CTPYMY:
179. | IckpiHHS B IIITKaX KOJIEKTOpA MA€ MicClIe:
180. | Hampsimok oOepTaHHs SIKOPS IBUTYHA MOCTIHHOTO CTPYMY BU3HAYAETHCS:
181. | ®opmyna M =C,, @I , BUpaXae:
182. | Peakist sskopsi MallIMHU OCTIHOTO CTPyMY — LI€:
183. U=1I1r
®opmymna N = ———— pupaxac:
Ce®
184. | ®opmyna M =C,, @Il cosy, supaxae:
185. U=1Ir
dopmyna N = 2 BHpaXKae:
Ce(Py @)
186. | TpancdopmaTopHHii pesKUM poOOTH CETHCHHA BUKOPUCTOBYETHCS IS
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187. | KpokoBwuii 1BUTYH — 1I€ :

188. | OcHOBOIO KJTacy TOUHOCTI 3aC00y
BHUMIiPIOBAJIbHOI TEXHIKH €:

189. | Sk HazuBaeThCA MOXMOKA, 10 XapaKTEPU3Ye BIIXWICHHS Pe3yJIbTaTy BUMIPIOBAHHS Bij
ICTUHHOT'O 3HaYEHHS BUMIPIOBAJIbHOI BEJIMUHHU:

190. | Sk Ha3uBarOTHCA [ii, IO TPOBOJATHCS 13 3aCO00M BUMIPIOBAIBHOI TEXHIKH, 3 METOIO
BCTAHOBJICHHS 1 MIATBEP/HKEHHS HOT0 NMPUIATHOCTI 10 3aCTOCYBaHHS:

191. | Slka moxmOka Moxke OyTH OOUMCIIeHA SIK PI3HUI MK pe3yJIbTaTOM BUMIipIOBaHHS X Ta
ICTHHHUM 3HA4YCHHSIM BUMIPIOBAIBHOI BemmanHH Xo 32 hopmynoro A = X—Xp?

192. | Slxa moxuOKa OOUHCITIOETHCS K BiTHOMICHHS a0COIFOTHOT TTOXHUOKH 3aC00y
BHUMIPIOBAJIbHOT TEXHIKU A 10 HOPMOBAHOTO 3HAYCHHSI XN MIKAJIU MpUiIaay 3a (opMyIior
y = XA -100%7?

N

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

ICTUHHOT'O 3Ha4Y€HHsI ¢ BUMIPIOBAJIbHOI BEJIMUMHU 332 (OPMYJIIOI0 J, = A -100%?
a

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

195. | Slka moxnOka 00yMOBIIIOETHCSI OpraHaMu BIAUYTTs criocTepiraya?

196. | fxa noxuOKa 3a71eKUTh BiJ] HEIOCKOHAIOCTI METOIy BUMIPIOBaHHS?

197. | 3HavyeHHs BENMYMHY, 3HAWICHE EKCIIEPUMEHTAIBHAM IIISIXOM Ta HACTIUIBKH HAOIIKEHE
710 ICTUHHOT'O 3Ha4€HHS, 1110 HOT0 MOYKHA BUKOPHUCTATH 3aMiCTh ICTUHHOT'O /1151 KOHKPETHOT
Metu?

198. | 3naueHHs BeNTUYMHU 3HAWJIEHE 3 JIONOMOTOI0 BUMIPIOBaHHS?

199. | 3naveHHs BETUYHHH, SKE i7ICATHHO BIOOpaXKae BIACTUBOCTI 00’ €kTa?

200. | Bennuuna, 110 XapakTepu3ye BIIXUICHHS pe3y/bTaTy BUMIPIOBaHHS BiJ] ICTHHHOTO
3HAYEHHS! BUMIPIOBAHO1 BEJIMYMHU?

201. | bau3bpKicTh pe3yNbTaTy BUMIPIOBAHHS 10 ICTHHHOTO 3HAYEHHSI BUMIPIOBAHOI (i3WYHOT
BEJIMYNHHU:

202. | Pi3HHIIA MK pe3yIbTaTOM BUMIpIOBaHHS X Ta ICTHHHUM 3HaYeHHSIM Xo BUMIPIOBAIBHOT
BennunHU A = X—Xo!

203. | BignomenHs abcomotHOT moxuOku 3BT A 10 HOpMOBaHOTO 3HAYCHHS XN IIKAIH PUITATY
y =2 100%:

X N

204. | BigHomeHHs a0COIFOTHOT TOXUOKH A JIO TIHCHOTO 3HaYCHHS (i3MYHOT BETHIHMHH X,

o= A-100% ne:
X,

205. | 'ooBHOO XapaKTEPUCTHKOIO SKOCTI BUMIPIOBAHHS BBAXKAIOTh:

206. | PoOounii miamas3oH:

207. | [ToBHUH Aiana3oH — 1e:

208. | OCHOBHUMH METPOJIOTIYHHUMHU TapaMeTpaMu 3aco0iB BUMIPIOBAJIbHOI TEXHIKH €:

209. | OCHOBHMMH METPOJIOTIYHUMH XapaKTEPUCTHKAMH 3aC001B BUMIPIOBAIBHOI TEXHIKH €:

210. | Metposoriuamii mapameTp, 1o XapakTepusye 3natHictb 3BT pearyBatu Ha 3MiHY
BX1JJTHOTO CUTHAITY:

211. | MinimanpHa 3MiHA 3HAYCHHS BUMIPIOBAIBHOI BEJIMUMHH, KA CIIPOMOKHA BUKIIUKATH
MiHIMaJIbHY 3MiHY MTOKa3iB HA3UBAETHCS:

212. | Pi3Huns Mixk moka3aMu mpriay Ha GpikCOBaHii TOUIl IIKAIU MPH IUIABHOMY MIAXO1 10
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Hel BIJI IOYAaTKOBOI Ta KIHIIEBOI TO3HAYKHU IIIKAJIH:
b = (Xmin—Xmax) Ha3MBAETHCS:

213. | BUHUKHEHHS BUIIQAKOBOI IIOXUOKH O0YMOBIIOETHCS:

214. | BUHUKHEHHS CUCTEeMaTHYHOI MOXUOKH 0OYMOBIIIOETHCS:

215. | CtaTn4Ha XapaKkTepUCTHKA:

216. | HoBipuwuii iHTEepBa:

217. | I'py6a nmoxuOka BUMIPIOBaHHS — 11€:

218. | SIx Ha3UBa€eTHCS MOXMOKA, 1110 BUKJIUKAETHCS (PaKTOpamHu, sIKi JIFOTh OJHAKOBUM YHHOM
1pu 6araropa3zoBOMY IMMOBTOPEHHI OJTHUX 1 TUX YK€ BUMIPIB ?

219. | SIx Ha3UBAIOTHCS TTOXUOKH, IO BUKIMKAIOTHCS PSIIOM MIPUYHUH, Hisl SKHX HEOJHAKOBA B
KOXXHOMY JIOCIIi/Ii 1 He MOXke OyTH BpaxoBaHa, IPHU IIbOMY BOHU MAIOTh Pi3H1 3HAYCHHS
HaBITh JUIsI BUMIPIOBaHb, BUKOHAHUX OJTHAKOBHUM YHHOM?

220. | BunagkoBa noxu0ka — 1e:

221. | HagmipHa moxubka — 1e:

222. | O6macTh 3HaYCHb MIKAJU MPWIAAY, 0OMeXKeHa 11 MOYaTKOBUM 1 KiHIIEBUM 3HAUYCHHIMH IE:

223. | ObnacTb 3Ha4€Hb BUMIPIOBAHOT BEJIMYUHHU, JUIS SIKOT HOPMOBaHI MeXI1 MOXUOKH MPUIIATy
1e:

224. | Metposoriuna xapakrepuctuka 3BT, 110 BctaHoBITIOE 3a1ekHICTh Y = f(X)
iH(pOPMATHBHOTO MapaMeTpa BUXIJHOTO CUTHAITY ¥ BUMIPIOBAJIBHOTO TIEPETBOPIOBaYA BiJl
1H(OPMAaTUBHOTO MapaMeTpa BX1JHOTO CUTHAIY X.

225. | CucrematnyHa moxuoKa — 1e

226. | Slk Ha3WBa€eTHCS MOXUOKA, 110 ICTOTHO MEPEBUIIYE OUIKYBaHY 3a JAHUX YMOB?

227. | MetponoriuHa XapakTepuCTHKa pUIIay, o BigqoOpaxae HOro 37aTHICTh pearyBaTti Ha
3MiHY BUMIPIOBaHOiI BEJIMYMHHU:

228. | OcHOBHA METPOJIOTIYHA XapaKTEPUCTUKA TPUIIALY, [0 BU3HAYAE JOMYCTHMI 3HAYCHHS
MOXUOOK, SIKi BIUTMBAIOTh HA TOYHICTh BUMIPIOBAHHS:

229. | Kommuiekce fiid, 0 MpOBOIATHCS ITiJT 9ac PETYIIOBAHHS Ta MEPIOAUIHOTO ITiITBEPKEHHS
IpaJlyloBAIbHUX XapaKTEPUCTHK KOHTPOJIbHO-BUMIPIOBAIILHOTO MPUJIaLy JJIs TOTO, 100
BCTAHOBHTH 3aJICKHICTh MK MIOKa3aHHSIMH MPUJIAY Ta KIHIIEBUM PE3YJIbTaTOM?

230. | I'panyroBaHHs — L1€:

231. | SIx Ha3UBa€THCS PE3yIHTAT BUMIPIOBAHHS (i3WYHOT BETMUMHU, OTPUMAHUHN IIISIXOM
6araTopazoBUX BUMIPIOBaHb?

232. | SIxa moxmuOKka 0OYMOBIIOETHCSI OpraHaMH BiTIYTTs CriocTepiraya?

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

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

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

236. | IlepeseniTh 1 pan/c y 00/xB.

237. | Yomy nopiBHtoe 1 MKkM (MikpomeTp)?

238. | Yomy nopiBHioe 1 HM (HaHomeTp)?

239. | Homy nopienroe 1 H® (Hanodapam)?

240. | Yomy nopisatoe 1 nd (mikodapan)?

241. | Yomy nopiBHioe 1 kH (ki10HBIOTOH)?

242. | Yomy nopiBaroe 1 TH (TepanbioTon)?

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

244, | 'V axux oguHuUIx Cl BUMIPIOETHCST TUCK?

245. | V axux ogunungx Cl BUMiproeTbes IHTYKTHBHICTH?

246. | V axux oguaungx Cl BUMIpIOETHCS MOTIK MarHiTHOT 1HITYKITi1?

247. | Yomy B oguaMIIX CI nopisHioe 1 mums?
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248. | IlepBunHMit a00 crieniaIbHUNA €TAJIOH, 3aTBEPKEHHI O(ILIHO AK JepKABHUIA,

BU3HAETHCA CICIIaTbHO YIIOBHOBRKEHUM IIEHTPATBHUM OPTaHOM BUKOHABYOI BN Y
cdepi MeTpoJIorTii IK OCHOBA IS BCTAHOBJICHHS 3HAYEHB YCIX €TAJIOHIB 1aHOT OMHHMIII
BHMIPIOBAHHS, 110 € Y IepXKaBi — I1e

249. | 1ns BUMIPIOBAaHHS SIKO1 3 BEJIMYUH BUKOPHCTOBYIOTh MIKPOCEIBCHH?

250. | Tepmope3ucTop BUKOPUCTOBYIOTH JUIsI BUMIPIOBaHHS .

251. | CKiJIbKH BiTOMO OCHOBHHUX PI3HOBHJIIB PEKUMIB POOOTH €ICKTPUIHOI MAITUHU?

252. | EnextpoBakyyMHi NpuiIay 3 MEXaHIYHO KEPOBAHUMH €JICKTPOAAMHU:

253. | SBumie CUIBHOTO 3pPOCTAaHHS AMIUTITYAM BHMYIICHOTO KOJIMBaHHS y pasi, KOJM 4acTOTa
30BHINIHBOT CHJIM 30iTa€ThCsl 3 BIACHOIO YaCTOTOI0 KOJIHMBAHb, HA3UBAETHCS:

254. | llpunan nuis BUMiproBaHHs TeMiieparypu?

255. | BuHUKHEHHSI €NeKTPUYHHX 3apsi/iiB Ha TPaHAX ACAKHX KPUCTATIB NpH ixHil aedopmartii
(Hampy>keHH1)
HA3WBAETHCS SBUIIEM:

256. | Sxwii 3 mapaMeTpiB HE Ma€ BITHOMIEHHS 710 TpaHchopmaTopa?

257. | Y yomy nomsirae NpUHIIMII Jii EMHICHOTO NIepeTBOproBaya’?

258. | Ckilbku  BIZIOMO  OCHOBHHX  PI3HOBHJIIB  CXEM  CHMETpyBaHHiI  00epTOBOTO
TpaHcpopmaropa’?

259. | Jlns BUMIprOBaHHS SIKUX BEJIMYMH 3aCTOCOBYIOTHCS IIEPETBOPIOBAYI KOHTAKTHOTO ONIOPY?

260. | JIns BMUKaHHS TEPMOPE3UCTOPIB HE BUKOPUCTOBYIOTH:

261. | SIkwii omip MOTEHIIIOMETPUYHHX TIEPETBOPIOBAYIB TiIBHIIICHOT
TOYHOCTI?

262. | Y yomy mojsirae MpHHIIMIL i1 1’ €30€JIeKTPUYHOTO MTepeTBOproBaya?

263. | CKUIBKH BiTOMO OCHOBHUX Pi3HOBHUJIB PEXKHUMIB POOOTH CEINbCUHY?

264. | Y Mar"iTHUX MiJICUJIIOBa4aX He BUKOPUCTOBYIOTH:!

265. | CKiIBKH BiJOMO OCHOBHUX THITIB CHHXPOHHHUX MiKpOMAaIInH?

266. | Y 3aJ1e:KHOCTI BiJl TEMIIEPATYPH, KA 3 BETMYHH 3MIHIOETHCSI B TEPMOPE3UCTOPi?

267. | Slka 3 BUMOT HE CTaBUTKLCS JIO TEPMOPE3UCTOPIB?

268. | Jlns BUMIPIOBAHHS SIKUX BEJIMYMH 3aCTOCOBYIOTHCS 1HIYKTHBHI EPETBOPIOBayi?

269. | IIpunanu siKoi CUCTEMHU 3aCTOCOBYIOTH JUIsl BUMIPIOBAaHHSI €HEPrii B €JIEeKTPUUHUX KOJIaxX
3MIHHOTO CTpyMy?

270. | [Ipunanm sKo0i CHCTEMM 3aCTOCOBYIOTH JJISi BUMIPIOBAHHS €HEPrii B €IEKTPUUYHUX KOJIaX
MOCTIHHOTO CTPyMYy?

271. | B yomy nossirae npuHIMII Aii TEH30METPUYHOTO NepeTBOproBaya?

272. | CKUIbKHM € OCHOBHUX PEXKHUMIB poOOTH 00epToBOTrO TpaHchopmaropa?

273. | JIns miABUIIEHHS YyTIMBOCTI IHAYKTUBHOTO JaTYMKa HEOOX1THO BUKOPHCTOBYBATH:

274. | TaepuiitHi BmacTUBOCTI ()OTOPE3NCTOPA BU3HAYAIOTHCS:

275. | SIxa KUIbKICTh OCHOBHHUX PI3HOBH/IIB TEH30METPUYHUX MEPETBOPIOBAYIB?

276. | CKUIBKM € OCHOBHHUX THIIB CXeM TpaHC(HOPMATOPHUX MEPETBOPIOBAYIB?

277. | [lpu3HaueHHS TEPMOPE3UCTHBHUX JTATUUKIB:

278. | lns BUMIpIOBaHHS SIKUX BEJIMYHMH 3aCTOCOBYIOTHCSI MEXaHOTPOHHI EPETBOPIOBayi?

279. | Bin oro 3aJIe)KUTh BUX1JIHA BEIMYNHA EMHICHOTO TIEpEeTBOprOBayva’?

280. | 110 BUKOPHCTOBYETHCSI B KOHTAKTHUX NEPETBOPIOBAYAX IS iICKPOTaciHHS?

281. | JlunaMmivH1 BIACTHBOCTI JaTYMKa HE 3aJIe)KATh BIJI:

282. | JIns BUMIpIOBaHHS SKUX BEJIMYUH 3aCTOCOBYIOTHCS TCH30METPUYHI MTEPETBOPIOBaYi?

283. | Sxwuii omip GOIBrOBUX TEH30NEPETBOPIOBAYIB?

284. | J1ns BUMIpIOBaHHS SKMX BEJIMYUH 3aCTOCOBYIOTHCS €MHICHI MIEPETBOPIOBaYi?

285. | CKUIbKM € OCHOBHUX THIIB FT€pMETH30BAHUX KOHTAKTIB?

286. | Slka moxuOka BUMIpPIOBAHb 3aJCKHTHh Bl KOHCTPYKIII Ta TEXHOJOTIi BUTOTOBJICHHS
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3ac00iB BUMIPIOBAJIbHOI TEXHIKHU?

287. | Slxe BimHOUIEHHS PO3MIpy 0a3u 10 MUPHUHU TEH30IIEPETBOPIOBaya?

288. | Y sKoro TUIly TEH30MEpeTBOPIOBaYa HAWOUIBINMK BITHOCHHH KOE(IIIEHT BiTHOCHOL
TEH304YYyTJINBOCTi?

289. | MinimanpHa 3MiHAa 3HAYEHHS BUMIPIOBAIBHOI BEIWYMHU JaTyWKa, SKa CIPOMOXKHA
BUKJIMKATH MiHIMQJIbHY 3MiHY HOTO MOKa3iB — 1€

290. | CKUJIbKH € OCHOBHHUX PI3HOBHU/IIB 11" €30€()EKTY, Ha AKUX MMOOYTOBAHO JIIF0
11’ €3011EPETBOPIOBAYIB?

291. | CKUIbKH BiJIOMO OCHOBHHX PI3HOBH/IIB 11’ €30€(PEKTY, 3aJICKHUX BiJ] i1 CHIIH, HAPSIMIICHO1
B3JIOBXK C€JIEKTPUIHOI OCi 1 — B3JJOBK MEXaHIUHOT OCi
1’ €30MepeTBOproBaya’?

292. | SIxa TOYHICTHh MOTEHI[IOMETPUYHUX MTEPETBOPIOBAYIB ITiIBUIIICHOT TOYHOCTI?

293. | CkibKH B1IOMO TOJIOBHHX OCEH KpUCTaly KBapliia I’ €30MepeTBoproBaya’

294. | Slkoro 3 nmepepaxoBaHUX TEH30METPUYHUX MEPETBOPIOBAYIB HE iCHY€E?

295. | SIkMM YMHOM PO3MIIIYIOTH TEH30METPUYHI EPETBOPIOBaYi HA 00’ €KTi?

296. | Y oMy mosisira€ NPUHIMN i1 iHIYKTUBHOTO NEepeTBOproBaya?

297. | 1o sixoi rpymnu nepeTBOprOBaviB HallEKaTh MOTEHIIIOMETPUYH1
nepeTBoproBayi?

298. | B 3a1exHOCTI Biji TeMIEpaTypH, SIKa 3 BETUYHH 3MIHIOETHCS B TEPMOPE3UCTOPi?

299. | SIxi TepMonIepeTBOPIOBAYI MAIOTh HAWBUIILY YyTIHBICTH?

300. | SIxa cxema BBIMKHEHHS] BUKOPHCTOBYEThCS JJIsl TEH30IIEPETBOPIOBaYiB?

301. | ¥V yomMy mosisira€ NPUHIMM 111 MOTEHLIOMETPUYHOTO IepeTBOprOBaya?

302. | di3uvHa BeTUYHHA, 1110 XapaKTePU3ye 3AaTHICTh MPOBITHUKA HArPOMAKyBaTH CHEPTIO
MAarHiTHOT'O NOJIsl, KOJIM B HbOMY IPOTIKA€E EIEKTPUUHUM cTpym?

303. | Ilo BUMipIOIOTH aKceIepoMeTpu?

304. | IIponiec 3aificCHEHHS CYKYMHOCTI BIUIMBIB, CIPSIMOBAaHUX Ha MIATPUMKY KEpOBaHOIO
rapaMmerpa BIANOBITHO JI0 3a/1aHOTO aJITOPUTMY
(yHKIIOHYBaHHS— LIE:

305. | llo mpu3HaueHe ISl TOBIAOMIIEHHS OOCIIYTOBYIOYOTO MEpPCOHANTY NP0 TPaHWYHI YU
aBapiiiHi 3HauUeHHs AKUX-HEOYAb (DI3MUHUX MapaMeTpiB, PO MICLE 1 XapakTep MOPYyIIEHb
TEXHOJIOTTIYHOTO MPOIieCcy?

306. | [Ilo mo3Boiisie 37iMCHIOBATH KOHTPOJb 1 MOJUI MPOAYKIIi MO po3Mipy, Basi, TBEPAOCTI,
B'A3KOCTI1 ¥ 1IHITUM MOKa3HUKaM?

307. | lo siBnse co0OI0 CYKYNMHICTh TEXHIYHUX 3ac00iB, 110 NP BUHUKHEHHI HEHOPMAJIbHHX 1
aBapifHUX peXHUMIB a00 NPUIHUHAIOTH KOHTPOJIbOBAaHMN BHPOOHHWYMI mpouec, ado
aBTOMAaTHYHO YCYBAaIOTh HEHOPMAJIbHI pEXKUMU?

308. | CraTnyHa 9yTIMBICTh JaTYWKA BU3HAYAETHCS:

309. | lunaMiuHi BIaCTUBOCTI JAaTYMKA HE 3aJIeXKaTh BiJl

310. | ¥ Mar"iTHUX MiJICUIIIOBa4aX He BUKOPHUCTOBYIOTH!

311. | o Take yacTKOBa aBTOMAaTH3aITisI?

312. | TenemexaHika — 11e:

313.

[TepexinHa xapakTepucTrka, 300paxeHa Ha pUCYHKY, BIJIITOBIIAE:
i
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314. | IlepexinHa XapakTepHCTUKA, 300pakeHa Ha PUCYHKY, BiAMOBIAAE:
'Il' F 9
*
Kp*E
ES
| Yo
¥ »
0 t
315. | [lepexinHa XapakTepHCTUKA, 300paXkeHa Ha PUCYHKY, BIATIOBiAa€
Y &
Y
\ Kp"E*Va
*_IJ ¢ RP"E
ol Talva t
316. | IlepeximHa XapakTepuUCTHKA, 300paKeHa HA PUCYHKY, BIAIOBIIa€
¥ F
= L+ -+ 1 Kp*E
TH l«——» TAlVa t

317. | o Take qumep?

318. | EneprocunoBa MalnHa, 0 IepeTBOPIOE AKUI-HEOYIb BU €HEPrii B MeXaHIuHY poOoTy —
1e:

319. | Iloni6HMi mpUCTpiit BCTyNae B NPOTUPIYYS 3 IBOMA 3aKOHAMH TEPMOJIMHAMIKH. [neanbHuit
JBUTYH, 33JlyMaHull Tak, 110, OyB 3amylIeHUM OAMH pa3, Oyze MpaloBaTu MOCTIHHO 1 HE
BHMaraTuMe J10JJaTKOBOTO HAJAXOJKEHHs eHeprii — Le:

320. | Pipnsmna Y(t) = kpX(t) BHU3HAYAC:

321. 1
Pipusnns Y(t) = —I X(t)dt susmauac:

T o
Pipasuns Y(t) = kp x(t) + —I X(t)dt Busnauae:
T 5

323. dx(t
Pimsnns Y =K X(t) +T, (t) BH3HAYAE:

324. ‘ 1 dX(t)

Pipusuns Y = K 0 X(t) + —J‘ X(t )dt +T, BH3HAYAE:
T
I o

325. | biiok, SKui TIepeTBOPIOE BXIAHUN KEPYIOUHMH CHTHAJ BiJl PETYIIOBAILHOTO MPHUCTPOIO B
CHTHAJI, 10 Yepe3 BiANOBITHUM 3B'I30K 3/1IHCHIOE BIUIUB Ha PEryJIIOBAJIbHUI opraH, abo
0e3rocepeIHhO Ha 00'€KT PeryIIOBaHHS, HA3UBAETHCS:

326. | bok BHKOHABYOTO NPHUCTPOIO, 33 JOMOMOIOI0 SIKOTO 3AIMCHIOETHCS PETYITIOBAIBHUN
BIUIMB Ha 00'€KT pery/IroBaHHsl, HA3UBAEThCS:

327. | st 90r0 BUKOPHCTOBYETHCS (DOTOPE3UCTOP Y TETIIOTeHepaTopi?
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328. | YnM BUMIPIOETHCSI EKOHOMIYHA €EKTHBHICTh aBTOMATH3aIlii?

329. | 151 90ro BUKOPUCTOBYIOTh CTPYKTYPHI cXeMu?

330. | Sk moka3yrTh 00’ €KT aBTOMAaTH3aIlii Ha CTPYKTYPHIH cxemi?

331. | CTpyKTYypHOIO CXEMOIO Ha3UBAETHCS:

332. | {yist 9oro nmpu3HAUCHI IUTH 1 MyJIbTH CUCTEMH aBTOMAaTH3aIlli?

333. | OyHKIIOHATBHO-TEXHOJIOTIYHOK) CXEMOI0 HA3UBAIOTh:

334. | MapkyBaHHS CHJIOBHX KiJI HA TPUHITUIIOBUX CXEMaX 3/IIHCHIOETHCS:

335. | JlitepHe TO3HAYEHHS AaBTOMATUYHOIO BHUMHKAya B CHJIOBHX KOJaX MPUHIMIIOBOI
€JIEKTPUYHOI CXEMU:

336. | JlitepHe MO3HAUYE€HHS aBTOMAaTMYHOIO BHMMHKAaYa B KOJIAX KEpyBaHHS IPUHIMIIOBOI
€JIEKTPUYHOI CXEMH:

337. | [IpyHIUIIOBOIO CXEMOIO Ha3UBAIOTh:

338. | JlirepHe nmo3HayeHHS 3a11001KHUKA B KOJIAX MIPUHITUIIOBO] €JICKTPUIHOT CXEMH:

339. | JlitepHe no3HaYEHHs MarHiTHOIO IyCKaya B KOJIaX NPUHLIMIIOBOT €JIEKTPUYHOT CXEMHU:

340. | Ilpunan anst BUMipIOBaHHS aTMOC(EPHOTO THCKY?

341. | dizuyne Ti0 a60 mpUCTPIii, 110 3a0e31meuye CTaliCTh TEMIEPATypH y CUCTEMI — 1IE:

342. | YyTnuBHii e1eMeHT
TEPMOEJIEKTPUYHOIO IEpeTBOpIoBaya y BHUIVILAI JABOX 130JIbOBAHMX IPOBIJHUKIB 3
pI3HOpIAHMX MaTepialiB, 3'€JHAHUX HA OJHOMY KiHIll, IPUHIUI Aii SKOTO IPYHTYETHCS Ha
BUKOPHUCTaHHI TEPMOETIEKTPUYHOI0 e(heKTy /Uil BUMIPIOBAHHS TEMIIEPaTypH — Ie:

343. | 3anexxHo Big 00csTry 3aBJaHb, IKi Ha Hel MOKJIaIeH], aBTOMAaTH3allisd KIacH(DIKYEThCS:

344. | O6’exTOM yIpaBIiHHS aBTOMATH3AIlI] €:

345. | 3anexxHo BiA (YHKLIN, 10 BUKOHYIOThH CIIEIiaJIbHI aBTOMAaTHU4HI NMPHUCTPOi, PO3PI3HAIOThH
HACTYITHI OCHOBHI BUJIM aBTOMaTHU3allli:

346. | CxeMO10 MiAKIIOYEHHS HA3UBAIOTh:

347. | JIns 9oro mpu3HaYeHA aBTOMATUYHA CUTHAJTI3AIlisT?

348. | lns 4oro BUKOPUCTOBYIOTh ABTOMAaTUYHUNA BUMIp?

349. | lns "yoro npu3HaueHe aBTOMAaTHYHE COPTYBaHHA?

350. | Anst woro nmpu3HauYeHHU aBTOMAaTHYHUH 301p iHdopmarrii?

351. | MexaHnizallis i aBTOMaTH3AaIlisl TEXHOJIOT1YHUX MPOILIECIB B 3aXUIIEHOMY I'PYHTI Pi3KO
CKOpOYYE:

352. | OcHOBHI TapaMeTpH MIKPOKJIIMATy B CXOBHILAX:

353. | AKTHBHA BEHTWIALIS JO3BOJISIE B CXOBHILIAX

354. | ABromarnune noropHe BMukanHs (AIIB) 3a6e3neuye:

355. | ABToMaTnuHe BMHKaHHS pe3epBHoro o0nanHanas (ABP) 3abe3neuye:

356. | ABTOMaTHYHE YaCTOTHE PO3BaHTAXXEHHS JKeperna enekrpornoctadanss (AYP)
nepeadayae:

357. | TermoreHepaTopy 3aCTOCOBYIOTH JIJIS:

358. | JlxxepenoM eHeprii AJis TeIUIOreHepaTopa €:

359. | Y remnoreneparopi TpancopMaTop CIYKHUTh IS

360. | ABTOMaTHYHE KEPyBaHHS €JIEKTPOBOIOHATPIBAYaMH 3/IIHCHIOETHCS 3!

361. | JIns 9or0 BUKOPHCTOBYETHCS (DOTOPE3UCTOP Y TETUIOTCHEPATOPi:

362. | SAxuii nmpucTpiii TeTUIOreHEpaTopa BUKOPUCTOBYETHCS ISl BUMIPY 1 peryIIOBaHHS
TEMIIepaTypy B MPUMIILEHi?

363. | Slki 0coOJMBOCTI BIUIMBAIOTh HA TIEPBHHHI TEPETBOPIOBAaYl 1 BHUKOHABYI OpTraHH
ABTOMATUKH?

364. | Ax xmacudikyoTh
CUIBCBKOTOCIIOAAPCHKI 00’ €KTH 32 TUIIOM TEXHOJIOTTYHUX MPOIECiB?

365. | Ak xmacudikyoTh
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CUIBCHKOTOCIIONAPCHKI 00’€KTH 3a B3a€MO3B’S3KOM TEXHOJOTIYHOTO 1 TPAaHCHOPTHOTO
pyxy?

366. | Ckinbku BeTMYMH (IapaMeTpiB) MalOTh HAUIIPOCTIiI 00’ €KTH aBTOMATH3alii?
367. | CKUJIBKY BEIWYUH MAIOTh CKJIaIHI 00’ €KTH aBTOMaTH3arii?
368. | SIkumu y3araJlbHEeHUMH KOOPJAWHATAMH XapaKTEPU3YIOThCs 00’ €KTH KepyBaHHS?
369. | IIpu noTpuMaHHi AK0i yMOBH 00’ €KT Oy/1€ 3HAXOIUTHCh B PIBHOBA3i?
370. | Ilo Take craTuuHa XapaKTEPUCTHKA 00’ €KTIB KepyBaHHs?
371. | llo Bu3Hayae ¢yHKIIOHATBEHA cxema?
372. | Sxi 3acobu aBTOMAaTH3aIlii BUKOPUCTOBYIOTh B TUIIOBUX CUCTEMaX KepyBaHHS
YCTaHOBKAaMH 3BOJIOKEHHS IOBITPSI?
373. | SIxki ocHOBHI omeparii BHKOHYIOTh CHCTEMH AaBTOMATHUYHOTO KEPYBaHHA KOTJIOBHMH
yCTaHOBKaMu?
374. | SIk 300paxylOTh BHKOHABYI MeEXaHI3MH Ha (YHKIIOHAJIHHO-TEXHOJOTIYHUX CXeMax
aproMarusarii?
375. | SIk HanpaBISIOTH HANIPSIMOK JIii KEPYIOYOTro CHTHAITY Ha (QYHKIIOHAIBHIN cxemi?
376. | SIk pekoMeHIyeThCs pO3MINIYBAaTH Ha apKYIIi MPUHIUIIOB] €JIEKTPUYHI CXeMHU?
377. | 3a skMMU yMOBaMH BUOHMPAIOTH pelie yacy?
378. | Slkuii TMN TaHUX 33/1a€THCS CIIY>KOOBUM CIIOBOM int
379. | Slkwmii TN TaHUX 3aa€ThCS CIy)k00BUM clioBoM unsigned char
380. | Skwuit THIT JaHUX 3aJAETHCS CITY>KOOBUM citoBoM Unsigned short
381. | Sxwuii THN TaHMX 3a/a€Thes Ci1y>k00BUM ciioBoM float
382. | SIxuii TUN JaHUX 3a/1a€ThCS CIIY>KOOBUM ciioBoM double
383. | Skwmii THIT JaHHUX 3aAETHCS CITY>KOOBUM citoBOM char
384. | SIxuii TUN TaHMX 33/1a€ThCA CIIY>KO0BUM CII0BOM bool
385. | Slkuit THI TaHUX 3a/1A€ThCsl KOHCTPYKIIi€Er char* <im.’s> abo char <im.’s >[]
386. | Sxwuii THI JaHUX 3a/1a€ThCS CIIY>)KOOBHUM CIIOBOM struct
387. | SIkuii THI JaHKUX 3aA€THCS CITY>KOOBUM CIIOBOM UNION
388. | Skwmii TUTI TaHUX 3aTA€THCS CITY)KOOBHUM CIIOBOM enum
389. | BusHaunTH 3Ha4EHHS 3MIHHOI C:
inta=3;
double b = 1.5;
intc=a*b;
390. | BusHaunTH 3Ha4EHHS 3MIHHOI C:
inta=3;
doubleb=1.5*a;
intc=a*b;
391. | BusHauuTH 3Ha4€HHS 3MIHHOI C:
inta=2;

floatb =1.9;
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intc=a*b;
392. | IPS —1e
393. | TFT —ue
394. | BusHaunTy 3Ha4YE€HHS 3MIHHOI C:
inta=2;
floatb = 1.9;

intc=a™ (int) b;

395. | Busnauuty 3Ha4eHHS 3MIHHOI C:
inta=2;
float b = 1.9;
intc=(int)a*b;
396. | Busnauuty 3Ha4eHHs 3MIHHOI C:
inta=2;
float b = 1.9;
int ¢ = (float) a * b;
397. | Busnauuty 3Ha4eHHs 3MIHHOI C:
inta=2,b=3,c=a++*b;
398. | Busnauuty 3Ha4eHHS 3MIHHOI C:
inta=2,b=3,c=++a*b;
399. | Busnauurty 3Ha4eHHS 3MIHHOI C:
intc=3.2/2.0;
400. | DDR4 — e
401. | Bu3HayuTH 3Ha4EHHS 3MIHHOI C:
inta=21,b=5,c=a++/b-;
402. | BusHaunuTH 3HaYEHHS 3MIHHOI C:
inta=21,b=5,¢c=++a/--b;
403. | Sxwuii 3 mpeAcTaBIEHUX BU/IIB HOCIIB IOCTIHHOI MaM’siTi Ma€ HaWHUKYY IIBUKICTh
34YNTYBaHHS TaHUX?
404. | BuzHauuTH 3HaYEHHS 3MIHHOI C:
inta=2,b=3,c=a<<b++
405. | BuzHauuTH 3Ha4EHHS 3MIHHOI C:
inta=2,b=3,c=a<<b;
406. | BuzHauuTH 3Ha4EHHS 3MIHHOI C:
inta=2<<1,b=3,c=a<<b;
407. | BusHaunuTH 3HaYEHHS 3MIHHOI C:
inta=2<<1,b=3,c=a++ << b++,
408. | BuzHaunTH 3Ha4eHHS 3MIHHOI C:
inta=9,b=2,c=a>>b;
409. | BuzHauuTH 3HaUCHHS 3MIHHOI C:
inta=9,b=2,c=a-->>b-;
410. | BusHauuTH 3Ha4EHHS 3MIHHOI C:
inta=9,b=2<<],c=a>>b;
411. | BusHauuTH 3HaYEHHS 3MIHHOI C:
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inta=7,b=5c=a|b;

412. | BusnaunTy 3HAYE€HHS 3MIHHOI C:
inta=14>>1,b=5,c=a|b;
413. | SIkwii 3 mpeACTaBIEHUX BUIIB HOCITB TIOCTIHHOI MaM’sITi Ma€ HaWBUIIY MIBUAKICTh

3YUTYBAHHA ,Z[aHI/IX?

414.

Sxuii 3 mpeICTaBICHUX BUAIB HOCIIB IMMOCTIHOI aM’sITi Mae HABUIILY IIBHJIKICTh
KOITIFOBAaHHS JaHUX?

415.

SIkuii 3 MpecTaBIeHUX BU/IIB HOCIIB MOCTIHHOI TaM’ATi Mae HAWBUILY IBUJKICTh 3aIUCY
nagux?

416. | BusHauuTH 3HaYEHHS 3MIHHOI C:
inta=9>>1 b=5,c=a-|b++

417. | BusHauuTH 3HaYEHHS 3MIHHOI C:
inta=7,b=5c=a&hb;

418. | BuzHauuTH 3Ha4EHHS 3MIHHOI C:
inta=7,b=5c=a-&b;

419. | BusHauuTH 3Ha4EHHS 3MIHHOI C:
inta=7,b=10>>1,c=a&b;

420. | BuzHauuTH 3Ha4€HHS 3MIHHOI C:
inta=7,b=10>>1,c=a & b++;

421. | BusHaunuTH 3HaYEHHS 3MIHHOI C:
inta=9,b=5c=a&hb;

422. | BusHaunuTH 3HaYEHHS 3MIHHOI C:
inta=18>>1,b=5c=a&b;

423. | SIxmii 3 mpencTaBIeHUX BU/IIB HOCIIB MOCTIHHOI MaM’ATi Ma€ HAMHWKYIY IIBUIKICTh 3aIIHCY

nagux?

424.

SAxwii 3 mpeicTaBIeHUX BUIB HOCITB MOCTIMHOI 1aM’siTI Ma€ HaWHMKYY MIBUJIKICTh
KOITIFOBaHHS TaHUX?

425. | 1o o3nauae OcCta-core nmpu xapakrepuctuii CPU?
426. | l1lo o3nauae quad-core npu xapakrepuctuii CPU?
427. | llo o3Hauae BUpa3

if (expr) {...}
428. | 1o o3Hauae BUpa3

for(i=0;i<9;i++) {...}
429. | 1o o3Hauae BUpa3

while(expr) {...}

430. | o o3Hauae Bupa3
do {...} while(expr);
431. | o o3Hauae BUpa3

switch(n)
{
case 1: ...,
case 2: ...;
case 3. ...

s
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432. | SIxa QyHKIIiS BAKOPUCTOBYETHCS I BUBEACHHS Ha €KpaH
433. | SIxa QyHKIIiS BAKOPUCTOBYETHCS JUIs 3UYUTYBAHHS 3 KJIaBlaTypH
434. | SIxa QyHKIIiS BUKOPUCTOBYETHCS IS 3UUTYBAHHS 3 PsKA
435. | SIxa QyHKIIiS BAKOPUCTOBYETHCS Il BUBEACHHS Y (aiin
436. | KimrouoBe ciioBo break BUKOPHUCTOBYETHCS JIJIA:
437. | KiroyoBe ci10B0 CONtINUE BUKOPUCTOBYETHCS JUISL:
438. | KimrouoBe citoBo return [expression]| BAKOPUCTOBYETHCS JIJIS:
439. | Oronomrenns Buay typedef type-declaration Synonym; BUKOPHUCTOBYETHCS IS
440. | SIke 3 TBepHKEHb € HEBIPHUM JIsI IPOCTOPY IMEH:
441. | ObmacTh BUAMMOCTI 00'ekTa (3MIHHOI 200 (hYHKIIiT) BU3HAYAE:
442, | Innekcalisg eJeMeHTiB MacuBy B MOB1 C++ MOYMHAETHCA 3:
443. | MacuB — 11e CyKyIHICTb JaHUX, IO BOJIOJI€ HACTYITHOIO (HACTYITHIUMH) BIACTHBOCTSIMH
444, | C++ —1e
445. | JAVA —1ie
446. | IToka)XunKOM Ha3WBAETHCS 3MIHHA!
447. | Python — e
448. | SIki 3 mepepaxoBaHUX Jii HE TO3BOJICHI HAJ| MIOKAKIUKAMHU:
449. | Swift — e
450. | [locunannsg ne:
451. | Panoxk ne:
452. | PHP — e
453. | dyukuig int strlen(const char *str) BUKOPUCTOBYETHCS IS
454, | dyukuis int stremp(const char *strl, const char *str2) BukopucToByeThCS IS
455. | CucreMoro aBTOMaTUYHOT'O KEPYBaHHsI HA3UBAETHCS CUCTEMA!
456. | SIxa cucTemMa Ha3UBAETHCS CHCTEMOIO ABTOMAaTU30BAHOTO KEPYBaHHS?
457. | KepyBanHnsi, 371iCHIOBaHE B YMOBaX HasIBHUX OOMEXEHb IIOHAMKpAIIle, Ha3UBAETHCS:
458. | 3aBmaHHs KepyBaHHS, IO CKJIAQJA€Thcd Yy BIANpPAlbOBYBAaHHI 3a/al040ro BIUIMBY, 0e3
BHOOPY XapakTepy IIbOT0 BIUIMBY, HA3UBAETHCS:
459. | 3BOpOTHUM 3B’SI3KOM HA3UBAETHCS:
460. | Cucrema, 1110 Ma€ TOJIOBHUI 3BOPOTHUHN 3B’ SI30K, HA3UBAETHCS:
461. | 3BopoTHUI1 3B’SI30K, IO HE CTBOPIOE 3aTPUMKY ab0 BUIEpPEKEHHsS CHTHAy B daci,
HA3UBAETHCA:
462. | 3a AKUM CUTHAJIOM BiI0YBa€ThCs KepyBaHHs po3iMKHYTOI JiHiitHOT CAK?
463. | 3a AKMM CUTHAJIOM B1/10yBa€ThCs KepyBaHHs 3aMKHYTO1 JiHiiHOT CAK?
464. | Ilpusnauenns neperBopeHHs Jlammaca:
465. | IlepeBara neperBopeHHs Jlamaca nmossirae B TOMy, 1110 BOHO:
466. | IlepenatHa QyHKIIISI TAaHKU 1€
467. | 1o Ha3UBAETHCS MOFOCAMH ITePEeIaTHOT PYHKIIIT?
468. | lllo Ha3uBa€eTHCS HYJISIMU NepeIaTHOT PYHKILT?
469. | lllo € opurinamom nepenaTHoi GyHKIII?
470. | AcTatnuHa crcTeMa BU3HAYAETHCS HASIBHICTIO Y 11 CKJIaIi:
471. | Jlanka, BuUXigHA BEIMYMHA SKOi B KOXXHHM MOMEHT 4Yacy € MPOMOPILIMHOI BXIAHIHN
BEJIMYMHI, HA3UBAETHCS:
472. | JlaHka, peakiis SKO1 Ha CTYIICHEBUN CHTHAJI € €KCIIOHEHTHOIO (DYHKIII€10, HA3UBAETHCS:
473. | 3HaueHHs 4acy, 10 BIJCIKAE€THCS HA JIHIT CTAJIOr0 3HAYEHHS JOTUYHOKO JO TMepeXiaHoi

XapaKTePUCTHKH 1HEPLIHHOI JTAHKH, BITHOBJICHO] 3 MOYATKy KOOPAWHAT, HA3UBAETHCS:
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474. | SIxmio B iHepUiHHIN JIaHII 3MEHIIUTH NOCTIHY yacy T 10 Hy:s, TaHKa IepeTBOPUTHCS B:
475. | Slkmo B 1HEpIIKHIA JaHI 30UIBIIYBAaTH TMOCTIHHY dYacy T HECKIHUYEHHO, JaHKa
NIEPETBOPUTHCS B!
476. S
IlepenaTtha GpyHKis akoi nanku Mae surisg W (S) = 7 ?
0,04s° +0,2s +1
477. 5
Tepenarna Gynkiis axoi nanku mae purasg W (S) = —— 2
(0,2s+1)
478. d? y(t)
SIka 1aHKa ONMCYETHCA HACTYNHUM AU (EPEHIIIITHUM PIBHAHHAM T + y(t) =kg(t)?
479. » . dy(t)
SIka maHKa ONHUCYETHCS HACTYITHUM IU(GEPEHIIHHIM PiBHSIHHSAM T + y(t) =kg(t)?
480. | ITpu nocnigoBHOoMy 3’eqHanHi ABoxX naHok CAK, ix mepenatni QyHKIii:
481. | Ilpu napanensHOMYy 3’€enHanHi 1BoX aHok CAK, ix nmepenatai QyHKHi:
482. | 3aMKHYTH aHAJIITUYHO CUCTEMY OJIMHUYHHM BiI’€MHUM 3BOPOTHHUM 3B’ SI3KOM MOJKHA!
483. | Xapakrepuctuune piBasHHs CAK - e
484. | YMOBH, IO [OO3BOJISIOTH OIIHATH ITOJOKEHHS IIOJIOCIB CHCTEMH HAa KOMIIIEKCHIN
IUTOIIMHI O0e3 004YHCIeHHS iX 3HaYeHb, - II€:
485. | HeoOximHa i jocTaTHs ymMoBa criiikocTi siHiiHOT CAK:
486. | Kputepiit ['ypBuna €:
487. | 3a xkputepiem ['ypia CAK e criiikoro sSKIio:
488. | 3a kputepiem Payca CAK e criiikoro sSKIIo:
489. | B ocHoBI KpuTepito MuxaiiioBa JIe)KUTh BUKOPUCTAHHS:
490. | 3a kputepiem MuxaiinoBa CAK e cTiiikoro, SKIIO:
491. | B ocHoBi kputepito HalikBicTa JIe)kKUTh BUKOPUCTAHHSI:
492. | na aHamizy CTIHKOCTI 3aMKHYTOi CHCTeMH 3a KpuTepiem HaiikBicTa, Ha KOMIUIEKCHIN
IIOUIMHI Oy1y0Th Toforpad mpu 3MmiHi 4actotT @ Big 0 g0 oo
493. | s toro, mo6 3amkayra CAK Oyna criiika, HeoOXigHO, mo0 rojorpad po3iMKHYTOI
CAK:
494, | SIkuio rogorpad KOMIUIEKCHOTO KoedillieHTa mepeaadi po3iMKHYTOI CUCTEMH HE OXOILTIOE
Ha KOMILJIEKCHIH TUTOIIMHI TOYKY 3 KOOpAWHATaMHU
[-1, jO], cucrema:
495, | SJkmo ADUX po3iMKHYTOI CHCTEMH Ha KOMIUICKCHIM TUIONIMHI TOYHUHAETHCS B TOMIN 3
koopauHaTamu [—1, j0], 3amMKHYTa cucTema:
496. | Sxmo AD®UYX po3iMKHYTOI CHCTEMH Ha KOMIUIEKCHIH TUIOIIMHI MMPOXOANUTH Yepe3 TOUKY 3
koopauHaTamu [—1, j0], 3amMKHYTa cuctema:
497. | T'ogorpad Haiiksicra cratnaroi CAK nounHaeThes 3:
498. | I'ogorpa¢ Haiiksicra acratnunoi CAK 3 acTaTU3MOM NepIIoro nopsijaKy NOYNHAETHCS 3:
499. | 3amac crifikocti CAK 3a amMIuniTy1010 BU3HA4YarOTh SIK:
500. BenuunHa, 10 MOKa3ye, HACKLIbKH KoedimienT miacutenns cucremu npu @(@) = ~180°
MEHIIUH 32 OAMHUIIIO, HA3UBAETHCS:
501. | 3anac critikocti CAK 3a ¢a3or0 BU3HAYAETHCS:
502. | Jlorapugmiuna amrutityiHa yactoTHa xapakrepuctiuka CAK xapakrepusye:
503. | Jlexamoro Ha3UBAETHCH:
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504. | Oguuunni Bumipy ¢pyrxiii L(@) no oci opausar JIAUX?

505. | [Ipu mocnimoBHomy 3’emnHanHi jJaHok CAK, ix morapudmiuHi amIUTITYJHI YacTOTHI
XapaKTePUCTHKU:

506. | Sk Ha3uBarOTBHCSA MPUCTPOi, MO BBOAAThCA 10 ckiany CAK nns HamanHs il TeBHHX
IUHAMIYHUX BJIACTUBOCTEN?

507. | 3a KO0 XapaKTePUCTUKOI BU3HAYAIOTHCS MpsiMi MOKa3HUKH sgkocTi CAK?

508. | Ckinpku 3mamiB mae acumnrtoruyna JIAUX, skmo mepematHa (YHKIS PO3IMKHYTOT

(1+10s)(L+5)
cucremu Mae Buriasan W (S) = ?
(1+0,1s)(2+ 0,01s)

509. | [Ipu cuHTE3l TOCHIJOBHOTO KOPUTYBAJIBHOTO MPHCTPOI0 METOAOM JIOTapH(PMiIdHUX
YaCTOTHUX XapakTepucTuk OynyroTh JIAUX OakaHnoi cucreMu. 3a SIKUMHU MOKa3HUKaAMHU
SIKOCTI MPOLIECY PETYITIOBaHHs BU3HAYAIOTh YacTOTY 3pi3y?

510. | Buxinnuii curnan B nuckpetHux CAK xapakTepusyeTbCcsi HACTYTHUMHU HapameTpamu: 4 —
aMIUTITYyAa BUXITHUX IMITyJbCiB; I — Tepiof CIigyBaHHS IMIOYJbCIB, 7 — TPUBAIICTh
IMITYJIBCIB.

SIke ciBBiIHOIIGHHS IIUX MapaMEeTPiB XapaKTepPU3ye aMILTITYAHO-IMIYIbCHY MOAYJISIIIO?

511. | ®dynkuis, sKa MpUiiMae MO3UTUBHI 3HAYEHHS BCIOAM, 332 BUHATKOM TOYKH DPiBHOBAarw, i
3MeHIIyeTbesi  (a00  HE  3pocTae)  B3JOBXK  KOXKHOI  TpaekTopii  3BHYANHOTO
I(epeHIiaTbHOrO PIBHAHHS?

512. | Cucrema, ska 37aTHa y MpoIleci BUKOHAHHS OCHOBHOTO 3aBJIaHHSI KEPYBaHHSA 3a PaXyHOK
3MIHIOBAHHS MapaMeTPiB 1 CTPYKTYpHU PeryasTopa MONOBHIOBATH HecTady iH(opMarii mpo
00'eKT KepyBaHHS 1, JIIFOYM Ha HOro 30BHINIHI 30ypeHHS, MOJIMIIYBaTH SKICTb CBOTO
(GyHKIIOHYBaHHS?

513. | HeobOxinHa Ta moctatHa ymMoBa CTiiikocTi nuckpetHux CAK:

514. | SIx Ha3uBaeTbCS BHJI HENIHIMHOCTI, CTaTWYHAa XapaKTEpUCTHKA $KOI 300pa’keHa Ha
pUCYHKY?

y
X

515. | Ik Ha3uBaeTbCs BUJI HENIHIWHOCTI, CTaTUYHA XapaKTePUCTHUKA SKOi 300pa)keHa Ha

pUCYHKY?
y A
X

516. | Cuctemy SIKOTO OPSIKY MOXHA JOCTIHKYBATH 3a JOITOMOTOI0 (pa30BO1 TUIONTHUHHN?

517. | Ans aHamizy CTIMKOCTI 1 SIKOCTI SIKMX CHCTEM Ta Y SIKOMY METOJI BUKOPHUCTOBYETHCS
MOHATTS (Ha30BOT TPAEKTOPIi?

518. | Jlns goro BukopucroByetbes Metoq B.M I1onosa gocmimkenns Heninidaux CAK?

519. | Ins goro BukopuctoByeThes Metoa JI.C. lNonbndap6a nociimkenns Hemniitaux CAK?
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520. | Ins goro BukopuctoByetbes Meton €.11. Tlonmosa mocmimxenns venininaux CAK?

521. | o ckJIaioBUX aBTOMATH30BAaHOT'O BHPOOHMIITBA (IMIANMPUEMCTBA) BIMHOCATHCS (0OEpITh
HalO1IbII TOBHY, ajle KOPEKTHY Bi/ANOBi/Ib):

522. | Mo ckinanoBux iH(QpacTpyKTypu aBTOMATU30BaHOTO BUPOOHHUIITBA (I ATIPHEMCTBA)
BITHOCATBHCS (00€piTh HAMOUIBIN TOBHY Bi/IMOBI/Ib):

523. | O6epiTh HegipHuLl BapiaHT BU3HAUCHHS TEXHOJIOTIYHOTO MPOLIECY:

524. | OGepiTh BipHUI BapiaHT BU3HAYCHHS MOHATTS ‘‘MeXaHi3amis’

525. | BigminHOIO pHCcoro 3ac00iB MexaHi3alii BiJ] 3ac00iB aBTOMAaTH3aIlil €:

526. | BigminHOIO prcor0 3ac001B aBTOMAaTHU3AIll] BiJl 3acC001B MexaHi3aIlii #e €:

527. | O6epiTh BipHUI BapiaHT BU3HAYCHHS MOHATTA “‘aBTOMAaTH3AIis

528. | BuzHadyeHHs “CyKyIHICTh
(YHKIIIOHATEHO B32€EMO3B’SI3aHUX 3aC001B TEXHOJIOTTYHOTO
CTIOPSIIKCHHS, TIPEIMETIB
BUPOOHMLITBA Ta BUKOHABLIB JUIS 3A1MCHEHHsS B PErVIAMEHTOBAaHMX yMOBaX BHPOOHHIITBA
3a/IaHMX TEXHOJIOT1YHUX MPOIIECIB Ta Orepalliii’ Bi/IMOB11a€ MOHATTIO:

529. | BuzHaueHHs “CyKyMHICTb
(GyHKIIOHATFHO B3a€MO3B’3aHUX 3aC00IB TEXHOJOTIYHOTO CHOPS/KEHHS JIi BUKOHAHHS
B PpErJaMEeHTOBAaHMX YMOBaX BHPOOHMLTBA 3aJaHUX TEXHOJOIIYHMX IPOLECIB Ta
orepanii” BiAMOBIIa€ MOHATTIO:

530. | BuzHaueHHs “CyKymHICTh yciX il JItoAed Ta 3Hapsab BUPOOHUITBA, HEOOXIAHMX IS
BUI'OTOBJIEHHSI YU PEMOHTY BUPOOIB” BIJNOB1/Ia€ MOHATTIO:

531. | BuzHaueHHs ‘“‘gyacTMHa BHPOOHHUYOTO TPOIECY, IO BKIIOYAE MIJIECOPIMOBaHI [ii,
OB’ s13aH1 31 3MiHOIO Ta (a00) BUBHAUCHHSIM CTaHy MPEAMETA Mmpaili’” BIAMOBIAA€E MOHATTIO:

532. | EdexToM BiA BIPOBA)KEHHSI aBTOMATU30BAaHOT'O KEPYBAHHS TEXHOJOTTUHUMHM MPOIECaMHU
He € HACTYITHE:

533. | O6epiTh BHUJ MPOIECIB, 110 XapaKTEPU3YIOTHCS HACTYITHUMH BIIACTMBOCTSIMU: MPOLECH, B
SKHX CHPOBHHA HAAXOIUTh, a NPOAYKIS BHPOOJSETHCS Ta BUXOAWTH IPAKTHIHO
Oe3nepepBHUM TOTOKOM, NPUYOMY BIUIUB HA CHUPOBHUHY 3J1HCHIOETHCS Oe3MepepBHO
MEBHUMHU TIOCTIMHO JitouuMu (pakTopamu (TEmao, THUCK, KOHIIEHTpalisi KOMIIOHEHTIB
TOILIO); TPU ILbOMY KIJIBKICTH MPOAYKTY Ta CHPOBUHU BHUMIPIOETHCS PO3MIPHUMHU
(G13MYHUMU BEJTMYMHAMU, @ BIJOKPEMUTH YITKO OJUH IpEeaMEeT BUPOOHHUITBA BiJ 1HIIOTO
HEMOXJIUBO:

534. | ObepiTh BU MPOIIECIB, MO XaPAKTEPU3YIOTHCS HACTYITHUMH BIIACTHBOCTSMU: IPOIIECH, B
SKMX CHPOBHHA HAJXOJUTh, A MPOAYKIIS BUPOOISETHCA Ta BHUXOIUTH, SK IPABHUIIO,
OKpPEeMHUMHU TMOPLisIMU  (HayacTillle TMOMITY4YHO), NPUYOMY BIUIUB Ha CHPOBHUHY
3JIIACHIOETHCS. OJJTHOPA30BUMH JIISIMU (HArpiBaHHs, MEXaHOOOPOOKa pi3aabHUMU
1HCTpyMeHTaMu, ¢apOyBaHHS,
3BapIOBaHHS, IPECyBaHHS,

[ITaMITyBaHHS, TAIbBAHOTIOKPHUTTS

TOII[0); TIPOLIECH SIBJIAIOTH COOOI0 MUKIIUHY MOCTIIOBHICTD

MTOBTOPIOBAHUX OMeEpallii

(moBTOpIOETHCSL Oararopa3oBoO, OKPEMO Ul KOXKHOTO BUPOOY); KUIBKICTh MPOAYKTY Ta

CHUPOBUHU MPHU [[LOMY MOKE€ BUMIPIOBATHUCS MOMTY4YHO a00 0e3p03MIpHUMH BEIMYNHAMMU:
535. | O6epiTh B MPOLECIB, 110 XapaKTEPU3YIOTHCSI HACTYITHUMH BIIACTHBOCTSIMU: MPOLECH, B

SIKUX CHUPOBHMHA HAJAXOIUTh(3aBAHTAKYETHCS) OKPEMHUMH TOPIISAMU (MaTepiaIbHUM TOTIK
NEPEPUBAETHCS B Yacl) Ta MiAJAE€THCS LUKITY OOpPOOKH, B SIKOMY TEXHOJIOTIYHI MapaMeTpu
3MIHIOIOTHCS B Yaci 3a MEBHOIO aJITOPUTMIYHOIO MTOCITIIOBHICTIO, B KIHIII SIKOT OTPUMYETHCS
Yyeprona IMopIis MPOAYKIi; MpHU IIbOMY KIJIBKICTh MPOAYKTY Ta CHPOBHHH BUMIPIOETHCS
po3MipHUMH (DI3UYHUMH BETUYMHAMH, BITOKPEMHUTH YITKO OJIMH MPEAMET BHUPOOHHUIITBA
BiJl 1HIIOTO HEMOXJIMBO, OKPEMHUMH € JIMIIE TOPIii MPOAYKIii, 10 OTpUMaHi B PI3HHUX
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IUKJIaX 00poOKH:

536. | OGepiTh BUJI TIPOIIECIB, 110 XaPaKTEPU3YIOTHCS HACTYITHUMHU BJIACTUBOCTSIMH: MPOIECH, 110
MaloTh JEKiIbKa MOCTIIOBHHUX CTajil (eTamiB), M0 BUKOHYIOTHCS B psIl OOJaIHAHHS,
yepe3 KU MaTepialibHUM MOTIK MPOXOIUTh, 3MIHIOIOUH CBIM XapakTep,

TOOTO EPETBOPIOIOYHCH 3

HETIEPEPBHOTO TOTOKY B OKpeMi MOpIlii YM IMTYy4HI BUPOOM (MOKe OyTH HaBIIaKM); MpHU
IbOMY Ha OKpPEMHX CTaJisX IPOLECY BIJOKPEMHUTH OJUH TNPEAMET BHUPOOHMIITBA BiJ
IHIIIOTO HEMOJKJIMBO (HAsSBHUI HETIEpEPBHUN MaTepiadbHUIN MOTIK), @ Ha 1HIIIUX — MOKJIUBO
(mTy4Hi BUPOOH):

537. | 'nyuka aBTOMaTH3AaIlisl OE3MOCEPEIHBO He PEATi3YEThCS 3aBISKHA 3aCTOCYBAHHIO
HACTYIHUX TEXHIYHUX 3aC001B:

538. | IlepeBaroro 3aco0iB KOPCTKOT aBTOMATHU3AIlIl He € HACTYITHE:

539. | 3acobaM KOpCTKOi aBTOMAaTH3aIlli He € BIACTUBUM HACTYITHE:

540. | 3aco6aM THYYKOI aBTOMATHU3AIlIl #e € BIACTHBUM HACTYITHE:

541. | PiBHeM BUKOPHCTAaHHS TEXHIYHUX 3aC001B HE € HACTYITHE!

542. | B aBTOMaTH30BaHOMY HENEPEPBHOMY BHUPOOHMIITBI MOXHA BHIUIMTH HACTYIHI PiBHI
aBToMaru3ailii (006epiTh HaMOIbII MOBHY, aJle KOPEKTHY BiJIMOBI/b):

543. | B rHyYkoMy aBTOMAaTH30BaHOMY JHCKPETHOMY BHPOOHMITBI i€papxXis pIiBHIB
OpraHi3aiifHoro miAMOPSIAKYBaHHA BUPOOHUUUX CTPYKTYp (3 HAHMPOCTIIIOT 10 HANOLIBII
KPYIIHO1) € HaCTYITHOIO:

544. | Po3xisieHHs HAQTH Ha OCHOBHI YacTHHU a00 QpakIiii Ma€e Ha3BY:

545. | B rHyukoMy = aBTOMAaTH30BaHOMY  JUCKPETHOMY  BHUPOOHHUITBI  CTPYKTYpHa

M1AIOPSAIKOBAHICTh HOTO CKJIaI0BUX € HACTYITHOIO:
1)

| | I'BC

N I N\ 9

| I'BK
|FBM|---| FBM” BM | | FBM| | FBM|...| rBM|

>

2)
| I'BM

AL

>

| | I'BC
N 7 I N\ I

| FBK|---| 'BK || 'BK || BK | | BK || rBK|

3)
| I'BK | | I'BC

r

—

|FBM|---|FBM| |rBM| |FBM| |rBM|
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4)
| M | | 'BC

|rBK|...| rBK| |FBK| |rBK| |rBK|

5)

| I'BC |

N\ Iy

|rBM | | rBM| | FBM| | FBM|

546. | Ha TexHOJIOr4H1NM cXxeMi MO3UIIEI0 1 TO3HAYEeHO:
547,
548. | Ha TexHOJIOr4HINA cXeMI MO3UIIICI0 4 TO3HAYEHO:




Kuromupcbka
MOJIITeXHIKA

MiHicTepcTBO 0CBiTH | HAyKH YKpaiHu
JepxaBHuii yHiBepcuTeT «ZKUTOMHPCHKA MOJTITEXHIKA»

Bunyck 1 | 3minu 0 | Exzemnnap Ne 1

Apk 117/66

549.

550

551. | Ha texHomnoriuniii cxemi nmo3uriero Il mo3HadeHo morik:




Kuromupcbka
MOJIITeXHIKA

MiHicTepcTBO 0CBiTH | HAyKH YKpaiHu
JepxaBHuii yHiBepcuTeT «ZKUTOMHPCHKA MOJTITEXHIKA»

Bunyck 1 | 3minu 0 | Exzemnnap Ne 1

Apk 117/67

552.

553.

554. | Ha texHomnoriuHiii cxemi no3unicro VII mo3HadyeHo moTik:
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555. | Cnoci6 po3aineHHs pinkux cymimen (Hadtu, coneil MeTaniB, 3piIKEHUX Ta3iB TOIO), 110
CKJIQJIAlOTHCS 3 IEKUTLKOX KOMITOHEHTIB, HA YaCTUHU a00 (pakilii Mae Ha3BY:

556. | [Tepepobka HadTu Ta 1i ¢pakuid A OTPUMAHHS MAJIUB Ta XIMIYHOI CHPOBHHH, IO
MPOTIKAE 3 PO3MAZOM BOKKHX MOJIEKYJ, Ma€ Ha3BY:

557. | Ha TexHOnOri4Hii cXeMi HO3ULIEI0 7 MO3HAYEHO:

A

)~

558. | Ha TeXHOMOriuyHii cXeMi MO3ULIE€0 6 MO3HAYEHO:

Yo

>—>El

559. | Ha TexHOJIOr4HINA cXeMI MO3UIIICI0 4 TTO3HAYEHO:




A

2 3
—>
7
j\
10
e
5
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5 e 5
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4
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E 1
560. | Ha texHomnoriuHiii cxemi no3umicro 11 mo3HadyeHo:

kg
<~ 9

ww/
\ .

1
1

4
= r
r 11 s NI, N |
g 8 =13 L ——
15 tgu L1 *HE [\

IS

El

16

561. | Ha trexHonoriuniii cxemi no3unicro 10 mo3sHayeHo:
[ 2 3
—>|
7
j\
10
Jﬁ
5
6
$4_r % cE [\ P
= 11 r
g 8 =13 L 4
'/ﬁ
15 \_g L *HE [\
12
16
E 1
562. | Ha TexHomoriudiii cxeMmi mo3uricro 13 mo3HadyeHo:
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563. | B ocHOBI mManbHOTO B SACPHOMY pPEAKTOPI BUKOPUCTOBYIOTHCS 130TONHM HACTYITHHX
eneMeHTIB (00epiTh HalOLIBII MOBHHUH BapiaHT 0€3 HEKOPEKTHUX CKJIaJ0BHX):

564. VY CKiJbKM pa3iB B MPUPOJAHINA CyMilli 130TOIIB ypaHy 130TOIY 28U wmictuthes Gimpime

92
(MeH1Ie), HIX 130TOITY 23; U~

565. | B sanmepunomy peaktopi tuny BBEP-440 Ta BBEP-1000 B siKOCTi CHoOBUIbHIOBada
BUKOPHUCTOBYETHCS:

566. | B snepnomy peaktopi Tuny BBEP-440 ta BBEP-1000 B sKOCTI TemioHOCIs
BUKOPHUCTOBYETHCS:

567. | B sgepHomy peaktopi Tunny PEMK-1000 B IKOCT1 CITOBUIBHIOBaYa BUKOPUCTOBYEThCS:

568. | MarepiasioM 1Jisl peryiOl0UnX CTPUXKHIB B siJiepHuX peakropax tuny BBEP e:

569. | SIBuimie BIUIMBY MICIsl 3aHYpPEHHS ITIEBHOTO DETYIIOIOYOTO CTPHXKHA Ha €(EeKTHBHICTh
KEepYBaHHS IHIIUM CTPWKHEM HIBHJKICTIO (BEMMYMHY BIUIMBY Ha MIBUAKICTH) SA€PHOI
peaxilii B peakTopax Ma€ Ha3BYy:

570. | SIBuie MOCTYIMOBOrO 3MEHIICHHSI PEaKTUBHOCTI SIIEPHOTO MAJBHOTO B TEIUIOBUAUISIOUMX
30ipKax B npolieci QyHKIIOHYBAHHS SJIEPHOTO PEaKTOpa Ma€e Ha3BYy:

571. | Ans koMmmeHcaliil SBUIlla BUMATIOBaHHS MaJbHOIO B Ipoleci (PYHKIIOHYBAaHHS SA€PHOTO
peaKTopa BUKOPHUCTOBYIOTH:

572. m
Ha ¢yHKIioHaNbHUX cXeMax aBTOMAaTH3alll]l eIeMEHT MOX€E O3HA4YaTH:

573. | 3,5 mm mini-jack — 1ie

574. | Ilpu poboTi Kpi3b 1101 MPOXOIUTH NPSAMUM CTPYM Imax. SIKOMY 3 epepaxoBaHUX HUXKUE
PIBHSHB MOBUHHO Bi/AMOBIIATH JOBIAHMKOBE 3HAYEHHS MAaKCUMAJIBHO ITPUITYyCTUMOTO
CTpyMY Aioga Iy gos?

575. | Ilpu poboTi Ha A10/11 BUHUKAE 3BOPOTHA Hanpyra Us,. SIkomy 3 mepepaxoBaHUX HIKYE
PIBHSHB MOBHUHEH BIANOBIAATH J0BIIHMKOBE 3HAYEHHS MAKCUMAJIbHO MPHUITYCTUMOT
3B0pOTHOT HAPYTH Usg 006?

576. | Slkwii 3 TpaH3UCTOPIB MOKHA BUKOPHUCTATHU B MiACUIIIOBAYI, SIKIIO HOTO JOBiTHUKOBE
3HAa4EeHHs MaKCUMaJIbHO MPUIIYCTUMOI HaIIpyTru KosiekTopa U, 3a10BOJIBHAIOTH OAHOMY 3
nepepaxoBaHuX BUPa3iB?

577. | IIpu poGOTI Kpi3h TPAH3UCTOP MPOXOIUTH MPAMUN CTPYM Imax SIKOMY 3 HIDKYE

MepepaxoBaHUX PIBHSIHb MOBUHEH BIAMOBIIATH JOBiTHUKOBE 3HAYCHHS MAKCHMAIILHO
MPUITYCTUMOMY CTPYMY H1011a 15 906?
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578. | [Ipunan, sikuil pu3HAYSHUIA A1 CTBOPEHHS MOTPIOHOT 3aTPUMKH, 200 AEKITBKOX
3aTPUMOK Y Mepe/laBaHH1 BIUIUBY, MK OKPEMUMHM BY3J1aMU aBTOMaTUYHUX IPUCTPOIB, 00
BiJl OZTHOTO MPHUCTPOIO JI0 1HIIIOTO — 11€
579. C
3
Vr
B
SIkuit TMI TpaH3HCTOpa 300paKEHUN Ha PUCYHKY?
580. C
3 VT
B
Sxuii THI TpaH3UCTOpa 300paskeHU Ha PUCYHKY?
581.
C
—
VT
B
Sxuil TUD TpaH3UCTOpa 300pAKEHUN HA PUCYHKY?
582.
C
—
i) 7
B
Skuil TUD TpaH3UCTOpa 300pAKEHUN HA PUCYHKY?
583. C
Sxwuii TMIT TpaH3UCTOPa 300paKEHU HA PUCYHKY?
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584.

C
3 VT
B

Sxwuii TMIT TpaH3UCTOPa 300paKEHU HA PUCYHKY?

585.

BkaxiTh CITIBBITHOIICHHS CTPYMIB €JICKTPOIIB OIMOISIPHOTO TPAH3UCTOPA MPU HOTO
po0OOTI B AKTHBHOMY PEXKHUMI.

586.

BkaxxiTh CITIBBITHOIICHHS CTPYMIB €JICKTPOIIB OIIMOISIPHOTO TPAH3UCTOPA TPU HOTO
po0OTi B 3BOPOTHOMY PEXHUMI.

587.

BkaxiTh CIIBBIAHOIIEHHS CTPYMIB €JIEKTPOAIB OIMOISIPHOTO TPAaH3UCTOpa MpU HOTO
po0oTi y pexumi BiaciueHHsI.

588.

C

Vr
B

[TonboBuit TpaH3UCTOP (AMB. PUCYHOK) 3HAXOAUTHCS B PEKUMI BigciueHHs. BkaxiTs, 1110
MO’K€ ITPU3BECTH 10 BUXOAY TPAH3UCTOPA 3 LIbOTO CTAHY.

589.

C

3 VT

B

[TonboBuit TpaH3UCTOP (AUB. PUCYHOK) 3HAXOAUTHCS B PEKUMI BigciueHHs1. BkaxiTs, 1110
MO’K€ IPU3BECTH 10 BUXOAY TPAH3UCTOPA 3 ILOTO CTAHY.

590.

C
VT

B

[TonpoBU TpaH3UCTOP (AWB. PUCYHOK) 3HAXOJAUTHCS B PEKUMI BificideHHs1. BkaxiTh, 1110
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MOYKE MPU3BECTH JI0 BUXOY TPAH3UCTOPA 3 IIbOTO CTAaHY

591. C
[TonboBu#t TpaH3UCTOP (AUB. PUCYHOK) 3HAXOAUTHCS B PEKUMI BigciueHHs. BkaxiTs, 1110
MOJKE MPU3BECTH JI0 BUXOY TPAH3UCTOPA 3 IIbOTO CTAHY.

592.

ITonpoBUiA TpaH3UCTOP (AMB. PUCYHOK) 3HAXOJUTHCA B peXXHUMI BiAcidyeHHsI. BkaxiTh, 1110
MOJKE MPHU3BECTH JI0 BUXOY TPAH3UCTOPA 3 IIbOTO CTaHY.

593.

[TonboBu#t TpaH3UCTOP (AUB. PUCYHOK) 3HAXOAUTHCS B PEKUMI BigciueHHs. BkaxiTs, 1110
MO>KE MPU3BECTH JI0 BUXOY TPAH3UCTOPA 3 IIbOTO CTAHY.

594. | V cKUIBKH pasie 3pOCTae CTPYM Ha BUXOJII IMiICHITFOBAYA, SKIIO B HOTO TEXHIYHUX YMOBAX
BKa3aHO, 10 KOe(III€HT MiICUICHHS CTPYMY JopiBHIOE 26 1B?

595. | V ckinbku pasiB 3pocTae Hampyra Ha BUXO/1 MiICHIIIOBaya, KO B HOTO TEXHIYHUX
YMOBax BKa3aHO, 10 KOSQIIIEHT MiICHICHHS HAIPYTH A0piBHIOE 26 nB?

596. | Ha ckiibku aemuestiB 3pocTae CTPyM Ha BUXOJI ITiJICHITFOBAYA, SKIIO B HOTO TEXHITHUX
YMOBaX BKa3aHO, 10 KOe(Ii€EHTH MiJCHJICHHS MOTYKHOCTi Ta HANPYI'M JTOpiBHIOIOTH 20
nb?

597. | B sike uncio pasiB 3pocTae CTPYM Ha BUXO/I IiICHITIOBaYa, SKIIO B HOTO TEXHIYHUX
yMOBax BKa3aHO, 110 KOS(DIIMIEHTH IMiICUJICHHS MOTYKHOCTi Ta HANIPYTW AOPiBHIOIOTH 20
ab?

598. | Ha ckinbku genmbetiB 3pocTae HaANMpyra Ha BUXO/I1 MIICUITIOBAaYa, SKIIIO B HOTO

TEXHIYHUX YMOBAX BKa3aHO, [0 KOS(IIIEHTH MiICHIICHHS HOTYKHOCTI Ta CTPyMy
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nopiBHIOIOTH 20 1B?

599.

B sike unciio pasiB 3pocrae Hanpyra Ha BUXOJII IMiJICHITIOBaYa, SIKIIO B HOTO TEXHIYHUX
YMOBax BKa3aHO, 110 KOS(IIIEHTH MiJCUICHHS MOTYKHOCTI Ta CTPYMY JAOPiBHIOIOTH 20
nb?

600.

Ha ckinbku genmoestiB 3poctae CTpyM Ha BUXO/II I ICHIIIOBaYa, SKIIO B HOT'O TEXHIYHUX
YMOBax BKa3aHO, 110 KOS(IIIEHT MiCUICHHS MOTY:KHOCTi nopiBHIOE 20 AB, a KoedirieHT
mijicuiaeHHs Hanpyru — 107

601.

Ha ckinbku AenuoetiB 3poctae HANpyra Ha BUXOJ MiCHIIIOBaYa, SIKIIO B Oro
TEXHIYHUX YMOBAax BKa3aHO, 110 KOe(DIIIEHT MiICHICHHS MOTYKHOCTi nopiBHIOE 20 nb, a
KoedilienT miacuieHHs crpymy — 10?

602.

Ha ckinbku genm6est 3pocTae CTPyM Ha BUXO/I IiJICHITIOBaya, SKIIO B HOTO TEXHIYHUX
YMOBax BKa3aHO, [0 KOSQIIIEHT MmiICHIICHHS MOTYKHOCTI 1opiBHIOE 40 Ab, a KoedimieHT
Hanpyru — 100?

603.

Ha ckinbku AenuoestiB 3poctae NOTYKHICTh Ha BUXOJ1 MiJCHIIIOBAYa, KO B HOTO
TEXHIYHUX YMOBaX BKa3aHO, 10 KOe(illi€HTH MiICUIICHHS HANIPYTU Ta CTPyMY
nopiBHIOIOTH 20 1B?

604.

Ha ckinbku genmoestiB 3poctae mOTYKHICTh Ha BUXO/I1 MiJICHITIOBaYa, SIKIIO B HOTO
TEXHIYHUX YMOBaX BKa3aHO, M0 KOe(IIi€HT MmiICHICHHS Hanpyru gopisaioe 100, a
koegiuieHT nigcuneHus crpymy — 20 nb?

605.

KoedirienT yacToTHHX CIOTBOpEHb HiacwioBada Mr Ha wactoti F nopisaroe 3 nb. fke 3
HaBEJICHUX HU)XYE CIIBBITHOIIEHB ICHYE MK Koe(illieHTaMu MiACUIICHHS Ha CepeHin
gacrori (K.) Ta gactoti F?

606.

Ha ckinbku aenu6etiB 3pocTae NOTYKHICTh Ha BUXOJ1 MiJICUIIIOBAYa, SIKIIO B Oro
TEXHIYHUX YMOBax BKa3aHO, 110 KOe(DIIIEHT MiICUJICHHS HANPYTrH nopiBHioe 10, a
KoedilieHT mijcuwieHHs crpymy — 20 n1b?

607.

KoeimieHT yacToTHUX ciOTBOpeHb miacuimtoBada Ms Ha dactoti F nopisaioe 20 nb. Ske 3
HaBEJICHUX HU)KYE CIIBBIIHOIIEHb ICHY€E MK Koe]illieHTaMU MiJCUJIEHHS Ha CepeiHIi
qactoTi (K.) Ta yactoti F?

608.

KoeiiieHT 4acTOTHUX CIIOTBOPEHH NEPIIOro Kackaj JBOKACKaIHOTO IMiICHII0BaYa Ha
gyactoTi F mae Mif < 1. SIkoMy 3 HaBeZIeHUX HUXKUeE CIIBBIIHOIIEHb TOBUHEH BiANOBIAATH
Koe(illi€HT YaCTOTHUX CIIOTBOPEHB Ha Tii caMiif 4acTOTi IPyroro Kackamy, moo
3MEHIINTH BUKPUBJICHHS TiICHIIIOBava?

6009.

[epmriii kackaa ABOKACKaAHOTO MiJCHIIIOBaYa Ha 4acToTi F Mae koedillieHT 4acTOTHUX
cotBopeHb Mif > 1. SIkomy 3 HaBeIEHUX HIDKUYE CITIBBIAHOIIEHb TIOBUHEH BIIMOBIIATH
KOE(QII[IEHT YaCTOTHUX CIIOTBOPEHb Ha Tii caMiif 4acTOTI IPyroro Kackanuy, moo
3MEHIIMTH BUKPHUBJICHHS MiACHIIOBaYa?

610.

[epmriii kackaa ABOKACKaAHOTO MiJCHIIIOBaYa Ha 4acToTi F Mae koedillieHT 4acTOTHUX
cnotBopeHb Mif < 1. SIkomy 3 HaBeleHUX HIKYE CITIBBITHOIICHH IIOBUHEH BIAMOBIIATH
KOE(QII[IEHT YaCTOTHUX CIIOTBOPEHb Ha Tii caMiif 4acTOTI IPYroro Kackanuy, oo
3MEHIIMTH BUKPHUBJICHHS MiACHIIOBaYa?

611.

Koediuient mincunenns K va yactoti F nopisuioe 10, a Ha cepenniit Ke = 20. SIkomy
3HAYEHHIO BiJIIOBi/Ia€ KOSPIIIEHT YaCTOTHUX CITIOTBOPEHb mijicuoBada Mr Ha gacTtoTi F?

612.

KoxeHn 3 kackajiB ABOKaCKaJHOTO MiJCHIIIOBaYa XapaKTePU3y€EThCS HUKHBOK TPAHUYHOIO
94acTOTOIO, 110 A0piBHIOE f,. BKaxiTh, 4OMy AOPIBHIOE HHKHS TPaHMYHA YacTOTA I[LOTO
JIBOKACKaHOIO IACHIIOBAYA.

613.

KoxeHn 3 kackaJiB ABOKACKaJHOTO MiJCHIIIOBaYa XapaKTePU3Y€ETHCS BEPXHBOIO
IPaHUYHOIO YaCTOTOIO, sika JOpiBHIOE f,. BKakiTh, 4OMY JOPIBHIOE HUKHS TPAaHHYHA
94acTOTa HOTO JBOKACKAIHOTO MiJCUIIIOBaYA.

614.

SIxe 3HaUCHHS KOedillieHTa MiICHJICHHS 32 HANPYIoK K, € XapaKTepHUM JUIS
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migcuntosaya 31 CE?

615. | SIxe 3Ha4ueHHS KOedIII€HTA ITiICUIICHHS 32 HANPYTo10 K, € XapaKkTepHUM IS
migcuntoBaya 31 CB?

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

617. | SIxe 3HaYeHHA KOC]ILIEHT MiICHIICHHS 32 CTPYMOM K; € XapaKTepHUM JIJIs MiACHITIOBaYa 3i
CE?

618. | SIxe 3HaYeHHA KoedilieHTa MiJCUICHHS 32 CTPYMOM K; XapakTepHHUM JUIs iACHITIOBaya 31
CBh?

619. | SIxe 3HaYeHHS KOoe]ilieHTa MiJCHICHHS 32 CTPYMOM K; € XapaKTepHUM JIJIs ITiICHITIOBaYa
31 CK?

620. | BkaxiTh BiIHOCHE 3HAUYEHHS BXiIHOro onopy miacwmosaya 31 CE, mopiBHSHO 3 BXiTHHUM
onopom miacwioBayis 31 CK ta Cb.

621. | BkaxiTh BiIHOCHE 3HA4YEHHS BXiIHOro onopy miacummosaya 31 CK, nopiBHIHO 3 BXiTHUM
onopom miacwioBayis 31 CE ta Cb.

622. | ba3oBuii e1eMEHT MOPIBHAHHSA, SIKUI IIMPOKO BUKOPUCTOBYETHCS B CUCTEMAaX KOHTPOIIIO Ta
aBTOMaTHYHOI'O KepyBaHHs?

623. | 3a sIKOro CHiBBIIHOIIEHHS MK BUXiTHUM OMOPOM JI)Kepena curHany R, Ta BXiiHuM
ormopoM TiacuittoBada Rex Oyne oTpuMano OUTBIINN KOSQIIIEHT i ICUIICHHS 32
NOMYAHCHICMIO?

624. | 3a sIKOTO CITIBBITHOMIEHHS MK BUXIIHUM OTIOPOM JiKepelia CUTrHally Ry Ta BXiiHUM
OIIOpPOM IificuioBaua Rex Oy/ie oTpuMaHo OiIbIINi Koe(illieHT MiACUICHHS 3a
HANpPYromw?

625. | 3a IKOro CHiBBIIHOIIEHHS MiK BUXiTHUM OMOPOM IiJIcKII0OBa4ya R, Ta onmopom
HaBaHTaXeHHs Ry Oye oTpuMaHo OibInii KOe(DIIiEHT MiACHICHHS 32 HANPYTo10?.

626. | 3a IKOrO CHiBBIIHOIIEHHS Mi’K BUXiTHUM OMOPOM IiJIcCKiIIOBa4a R, Ta onopom
HaBaHTaXeHHs Ry OyJe oTpuMaHo OibImii KoeillieHT MiACHIICHHS 32 CTPYMOM?

627. R2

R

] —

U, :

L L’m.rx

L
BkaxiTh, YoMy JTOpiBHIOE BXiAHMII OMip 1HBEPTYIOUOTO MiJICHIIOBaYa (JUB. pUCYHOK), Y
akomy R1= 2 kom, R2 = 20 kOwm, a BXinHuil onip onepauiifHoro miacuioBaya Ron = 2
MOwm.
628.

BkaxiTh, 4oMy JOpiBHIOE BXiTHHH omip iHBEPTYIOYOTO MiJCKIIOBaya (IUB. PUCYHOK), Y
sakomy R1= 2 kom, R2 = 20 kOwm, a BXinHuil onip onepaniitHoro niacumoBaya Ron = 2
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629. R2
Ci |
{%x I
1 L

Sk 3MIHUTBCS CMYyTa MPONMYCKAHHS IHBEPTYIOUOTO MiJCHIIOBaYa (JIMB. PUCYHOK), SIKIIO
BBECTH KOHJCHCATOP B BXiJHE KOJIO IHBEPTYIOUOTO MijicuiaoBada? Bona

630.

|I€
1l
R2

—_1—
Ui

U
SIK 3MIHUTBCS cMYyTa NPONMYCKAHHS IHBEPTYIOUOTO ITiJICHIIIOBaYa (IMB. pUCYHOK), SIKIIIO

BBECTH KOHJICHCATOP B KOJIO 3BOPOTHOTO 3B’SI3KYy IHBEPTYIOUOTO IiICHIIIOBAaYa (JIUB.
pucyHok)? Bona:

631.

ng &[]

R, L

LYBX.
R

4 4-

SIke 3 cniBBiAHOIIEHb TPeOa BUKOHATH, 4400 TPAH3UCTOP EIEKTPOHHOTO KITFoUa (JUB.
PUCYHOK) 0y6 B pexxuMi Hacuyenns Ilpumimxuy: mO3HAYSHHS CTPYMIB, IO BUKOPUCTaH1 y

BUpa3ax, 30iraloThes 3 MO3HAYEHHAMH Ha pUCYHKY. . — KoedilienT nepenadi crpymy

TPAaH3UCTOPA.

632.

Il

Re

LYBX
SIke 3 cIiBBiIHOLIEHD TPeOa BUKOHATH, 1400 TPAH3UCTOP EIEKTPOHHOTO KIFoYa (JIUB.
PHCYHOK) Oy6 B PEKUMI HACUYEHHS.
Ipumimku: TIO3HAYEHHS, 110 BUKOPUCTAaH1 y BUPa3ax, 30iraloTbcs 3 MO3HAYCHHAMHU Ha

pucysky. N, — KkoedimienT mepemaui ctpymy TpaHzucTopa
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633.

SIke 3 CIiBBiIHOIICHD Tpe6a BUKOHATH, 14406 TPAH3UCTOP EIEKTPOHHOTO KIF0Ya (JIUB.
PHCYHOK) Oy6 B PSIKUMI HACUUEHHA
Ilpumimku: TIO3HAYEHHS CTPYMIB, III0 BUKOPUCTaHI y BUpa3ax, 30iratoThCs 3

T03HAYEHHAMHU Ha PUCYHKY. Nyr — KoedillieHT nepeaadi cTpyMy TpaH3HMCTOPA.

634.

L)

L'Bx
L X" 1
X
SIke 3 CHiBBIIHONICHb TPeOa BUKOHATH, 4f00O TPAH3UCTOP EICKTPOHHOTO KITF0Ya (JTUB.

PHUCYHOK) Oy6 B peXXUMI HACUYEHHA
Ilpumimku: TO3HaYEHHS CTPYMIB, III0 BUKOPUCTAHI1 y BUpa3ax, 301ratoTbes 3

TIO3HAYEHHSIMHI Ha PUCYHKY. Ny — KoedillieHT Tepeaadi cTpyMy TpaH3HCTOPA.

635.

Ske 3 ciBBiAHOIIIEH TPeOa BUKOHATH, 1400 TPAH3UCTOP €JIEKTPOHHOTO KIltoua (IUB.
PHUCYHOK) Oy6 B peXXUMI HACUYEHHA
Ipumimxu: NO3HAYEHHS CprMiB, 10 BUKOPHUCTAaHI y BUpa3ax, 301ratoTbes 3

TO3HAYEHHAMHU Ha PUCYHKY. Nyr — KoedillieHT nepeaadi cTpyMy TpaH3UCTOPA.

636.

_E .

14"

Ske 3 ciBBiIHOIIIEH TPeOa BUKOHATH, 10O TPAH3UCTOP CJICKTPOHHOTO KIIto4ua (IHB.
PHUCYHOK) Oy6 B pexXuMi BiiciueHHS.

Ipumimxu: MO3HAYEHHS CTPYMIB, IO BUKOPUCTaH1 y BHpa3ax, 301ratoTbCs 3
TI03HAYEHHSAMHU Ha PUCYHKY. Nyr — KoedillieHT nepeaadi cTpyMy TpaH3UCTOPA.
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Ske 3 ciBBiIHOIIEHb TPeOa BUKOHATH, 1/0O TPAH3UCTOP CICKTPOHHOTO KIIto4ua (IuB.
CXEeMy PUCYHKY) Y6 B pSKUMi BiaciueHHS.
Ipumimkuy: MO3HaYEHHS CTPYMIB, III0 BUKOPUCTAHI Y BUpa3ax, 30iratoTbes 3

TI03HAYEHHSIMHI Ha PUCYHKY. Ny — KoedillieHT mepeaadi cTpyMy TpaH3HUCTOPA.

638.

Ske 3 ciBBiAHOIIIEH TPeOa BUKOHATH, 1400 TPAH3UCTOP €JIEKTPOHHOTO KIltoua (IUB.
PHUCYHOK) Oy6 B pexX1UMi BiiciYeHHS.
Ilpumimky: TIO3HAUYEHHS CTPyMIB, IO BHUKOPUCTaHI y BHUpa3aX, 30irarrbcs

TI03HAYEHHSIMHI Ha PUCYHKY. Ny — KoedillieHT Tepeaadi cTpyMy TpaH3HUCTOPA.

6309.

L0

Upy

4

Sxke 3 ciBBiIHOIIIEH TPeOa BUKOHATH, 10O TPAH3UCTOP €JIEKTPOHHOTO KITtoua (IUB.
PHUCYHOK) Oy6 B pexXHUMi BiiciYeHHS.
Ilpumimkuy: TO3HaYEHHS CTPYMIB, III0 BUKOPUCTAHI1 y BUpa3ax, 301ratoTbes 3

TO3HAYEHHAMHU Ha PUCYHKY. Ny — KoedillieHT nepeaadi cTpyMy TpaH3UCTOPA.

640.

I g
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SIke 3 cHiBBiIHOIICHb TpeOa BUKOHATH, 4400 TPAH3UCTOP EICKTPOHHOTO KITF0Ya (IUB.
PHCYHOK) Oy6 B peKUMIi BiciueHHs.
I1pumimku: IO3HAYEHHS CTPYMIB, 1110 BUKOPUCTaHI y BUpa3ax, 30iratoThCs 3

T03HAYEHHAMHU Ha PUCYHKY. Nyr — KoedillieHT nepeaadi cTpyMy TpaH3HCTOPA.

641.

i &[]

SIke 3 CHiBBIIHOIICHb TPeOa BUKOHATH, 4400 TPAH3UCTOP EICKTPOHHOTO KITF0Ya (JTUB.
CXEMY PUCYHKY) 0y6 B peXUMi BigciueHHS.

IIpumimku: TIO3HAYEHHS CTPYMIB, 110 BUKOPUCTaHI y BUpa3ax, 30iratoThCs 3
NIO3HAYEHHSIMU Ha PUCYHKY

642.

SIke 3 cHiBBiIHOLIEHb TpeOa BUKOHATH, /00 TPAH3UCTOP €JIEKTPOHHOTO KIH04a (JIUB.
CXEMY PUCYHKY) 6y6 B pEKUMI1 BiiciueHHsI.
Ilpumimky: TIO3HaYeHHsS CTPyMiB, [0 BHKOpPHCTaHI Yy BHpa3ax, 30iraroTbca 3

TI03HAYEHHSIMHI Ha PUCYHKY. Ny — KoedillieHT Iepeaadi cTpyMy TpaH3HCTOPA.

643.

SIkoMy 3 epepaxoBaHMX BHpa3iB MOBUHHI 33/10BOJILHATH JIOBIIKOBI MapaMeTpu
TPaH3UCTOPA MO MAKCUMAJIbHIM MOTYXHOCTI KOJIEKTOpa Poos IPU HOTO BUKOPHUCTAHHI B
CXeMi eJIEKTPOHHOTO KJIFoYa

Ipumimku: K — xoedirienT 3amnacy, 6inbimii 3a oquHmIo (3a3Budait K=1,2 ... 1,5); P —
HOTYXKHICTb, 1110 BUJUISIETHCS] HA TPAH3UCTOPI HA Yyac HOro poOOTH B KIIIOYI.

644.

Slkomy 3 mepepaxoBaHUX BHPa3iB MOBUHEH 33JOBOJIBHATH JIOBIAKOBI MapaMeTpu
TpaH3HMCTOpa 110 MAKCUMANIbHIN Hanpy3i Konekropa U, mpu oro BUKOPUCTaHHI B cXeMi
€JIEKTPOHHOTO KITF0Ya

Ipumimku: K — koedirieHT 3anacy, Oubimii 3a ogquHMIo (3a3Budaii K=1,2 ... 1,5); U,e —
Harpyra JpKepelia >KUBJICHHS.

645.

SIkomy 3 mepepaxOBaHUX BUPA3iB MOBUHEH 33J0BOJBHATH JOBIAKOBI ITApaMETPH
TPAaH3HUCTOPA 110 MAKCHMAITBHOMY CTPYMY KOJIEKTOPA /pos TIPY HOTO BUKOPHCTAHHI B CXEMi
ENEKTPOHHOTO KIIF0Ya

Ipumimku:. K — xoedirienT 3amnacy, 6inpimii 3a oMo (3a3Buyait K=1,2 ... 1,5); [, —
MaKCUMAaJIbHUH CTPYM KOJEKTOpa Ipu POOOTi.

646.

VY Tabnuii HaBeAeH1 3HaYeHHs YoTUpboX Joriunux ¢ynkmiil (F1, F2, F3, F4) Bix nBox
3MIHHUX:

X1 X2 F1 F2 F3 F4
0 0 1 0 1 1
1 0 0 1 1 0
0 1 0 1 1 0
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1 1 0 0 0 1
Bxkasarw, sika 3 HUX BiJIIOBia€e TabIMI ICTHHHOCTI JIOT14HOT GYHKIIT «sukatoune AbOy:

647. | YV tabnuii HaBeJeHI 3HaYeHHs Y0TUPhox Joriyaux ¢yskiii (F1, F2, F3, F4) Big 1Box
3MIHHHX:
X1 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
Bkasatuy, sika 3 HUX BiJMOBiAa€ TaOMUIll ICTUHHOCTI JIOT14HOT QPYyHKIIT «8ukaroune AbO—
HIy:
648. | Y Tabnumi HaBeneH1 3HaYeHHS YoTUPhOX Jtoriuynux ¢ynkuin (F1, F2, F3, F4) Bix aBox
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
SIxa 3 HaBeneHUX (PyHKIIH BinmoBinae Tadbauii ictuHHOCTI QyHKIIT «4B50»
649. | Y Tabnuui HaBeeH1 3Ha4eHHS YoTUPhOX Jtoriunux ¢pynkuin (F1, F2, F3, F4) Bix aBox
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 HaBeZieHNX (YHKIIHM BignoBinae Tabauii ictuHHoCTi QyHKuii «4b0—-HI»
650. | Y Tabnumi HaBeneH1 3HaUeHHS YOoTHPhOX JtoriuHux ¢ynkuin (F1, F2, F3, F4) Bix aBox
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 HaBeZeHNX (YHKINIHM BiAMOBiae Ta0uI iICTUHHOCTI pyHKIIT «I»
651. | YV Tabnuii HaBexeHi 3HAYCHHS YOTHPHOX Joriuaux Qynkmin (F1, F2, F3, F4) Bix nBox
3MIHHHX:
X1 X2 F1 F2 F3 F4
0 0 1 0 0 1
1 0 0 1 0 1
0 1 1 1 0 1
1 1 1 0 1 0
Ska 3 HaBezeHNX (YHKIIHM BignoBinae Tabnuimi ictuHHOCTI pyHK1T «[—HI»
652. | Y Tabnuili HaBeAeH1 3HaUeHHs YoTHPboX Joriunux ¢yHkmin (F1, F2, F3, F4) Bix nBox

3MIHHUX

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
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Bkasaru, sika 3 HUX BiANOBia€ TabIUI iICTUHHOCTI JIOT14HOT QYHKIT «8uKnoune AbOY:

653.

VY Tabmuui (He Ha ycix Habopax apeymenmie) HaBeICHI 3HAYEHHS YOTUPHOX JIOTTYHUX
¢yuxuii (F1, F2, F3, F4) Big TppOX 3MiHHUX:.

X1 X2 X3 F1 P2 F3 F4

0 1 0 0 1

1
0
1
0

RPOORrRRL,O

ORr PR ORO

cNeoNoNoNe)
loNeNal=,
e
e k=

1 0 1 1
BBaxarouu, 110 Ha BiicyTHIX Habopax Oyne icHyBaTH HeoOXi/IHa BiAMOBIIHICTH, BKAa3aTH,
sKa 3 HUX BiAnoBigae Tabmauil ictTuHHOCTI JoriuyHoi pyHkuii «450—-HI.

654.

VY tabnuni (e Ha ycix Habopax apeymenmis) HaBelIeH1 3HAYCHHS YOTUPHOX JIOTTUHUX
¢bynkuiii (F1, F2, F3, F4) Bix Tppox 3MiHHHX:.

X1 X2 X3 F1 F2 R3 F4

0 0 0 0 0 1

OO oOOoOor

1
0
1
0

e

0
0
0
0

OORKr PRk
O, kP OR
h OOk

1 1 0 0 1 1
BBaskarouu, 110 Ha BiIcyTHIX Habopax Oyze iCHyBaTH HeOOXi/IHa BiJMOBIIHICTh, BKa3aTH,
sIKa 3 HUX BIJIMIOBIJIa€ TaOIUIIl ICTUHHOCTI JIOT19HOT QYHKIT «ABO».

655.

VY Tabnui (He Ha ycix Habopax apeymeHnmig) HaBeICH1 3HAYEHHSI YOTUPHOX JIOTTYHUX
¢bynkuint (F1, F2, F3, F4) Big TppoX 3MiHHUX:.

X1 X2 X3 F1 F2 R3 F4

0 0 0 0 0 1

([N ool )

1
0
1
0

PO OR R
Ok Pk OPR
oo
R
R OoORrOo

1 0 0 1 0
Braxkatrouwu, 1m0 Ha BificyTHIX Habopax Oy/ie iICHyBaTH HeOOX1/IHA BI/IMOBIIHICTh, BKa3aTH,
sIKa 3 HUX BiMOBiAa€ TaOIUIl ICTUHHOCTI JTOT19HOT QyHKITT «».

656.

VY tabnuui (e Ha ycix Habopax apeymenmig) HaBeCHI 3HAYCHHS YOTUPHOX JIOTTYHUX
¢bynkmi (F1, F2, F3, F4) Bix Tppox 3MiHHHX:

X1 X2 X3 K1 F2 F3 F4

0 0 O 1 1

RPOORrOoO

1
0
1
0

RPOORrRRLO

O R, OoOPR
e
or oo

cOoooo

1 1 0 0
Braxkatouwu, 110 Ha BifcyTHIX Habopax OyJie iCHyBaTH HeOOX1/IHA BIAMOBIIHICTh, BKa3aTH,
sIKa 3 HUX BiNOBixae TabmuIli icTHHHOCTI JoriuHoi GyHKItii «[—HID.

657.

BxaxiTe HOMEp pUCYHKY, Ha SIKOMY 300paX€HUH JBOCTYIICHEBUI YHIBEPCAIBHHUIN TPUTED:

T

i ] T T
] &l D Q D

1 C C
] R

C
K
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658. | BkaxiTh HOMEp PUCYHKY, Ha IKOMY 300pa)K€HUI YHIBEpCaTbHUN TPUTEP 3 TUHAMIYHUM

BXOJ0M.

TT
D )
C
OR
1.
659. | BkaxiTh HOMEp PUCYHKY, HA IKOMY 300pa)KCHUI1 JTOTiuyHulA eneMeHT /.
— 1
_ﬂ — 1% %
2. 3. 4.
660. | BkaxiTh HOMEp PUCYHKY, Ha HKOMy 300paXk€HU IBOCTYIIEHEBUH YHIBEpCAIbHUM TpUrep:
T
| D O— )
— R — OR {_
1 4.
661. | BkaxiTh HOMEp PUCYHKY, Ha SIKOMY 300paXeHUI YHIBepCalbHUI TpUTep 3 TUHAMIYHUM
BXOJIOM.
k
D o— |4
C —1C
OR —x
1 2. 3. 4.
662. | BkakiTh HOMEpP PUCYHKY, Ha AKOMY 300paKeHHH JOriuHui enemeHT /.
1 &
11 I 1 = 1P % —®|_
1 2. 3. 4.
663. | BkaxxiTh HOMEp PUCYHKY, Ha IKOMY 300pa)X€HUH JIOTTYHUI eleMEeHT «BUKJII0YHe ABO
) —1
11— %
1. 2. 3. 4.
664. | BkaxiTh HOMEp PUCYHKY, Ha SIKOMY 300paXeHUH JIOTTYHUN eJIeMEHT «BHKJII04YHe ABO-
HI»
1 2 3. 4
665. | BkaxiTh HOMEp PHCYHKY, Ha SKOMY 300pakeHUil CMHXpoHHMH RS Tpurep 3 iHBepcHHUMHU

BXOJaMHU.
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666.
X1 | &
Xz e —— P—
F
&
X3— 1 o

Ha pucynky HagaHa cxema Ha JIOTIYHHUX eleMeHTaX. BkaxiTh, sika noridyHa QyHKIisg
peati3y€eThCsl CXEMOIO.

667.

Xl ﬂ.
XZ
i

X3— 1

Ha pucynky HajgaHa cxema Ha JIOTIYHHMX eJIeMeHTax. Bkaxire, sika joriyHa (yHKIIiS
peai3yeThCsl CXEMOIO.

668.

X1 4§
X2

X3 —

e

Ha pucyHnky Hamana cxeMa Ha JIOTIYHUX eJIeMeHTax. BKaxiTh, sika joridHa QyHKITIS
peastizyeThesi CXeMOIO.

669.

X1 __
X7

- Lo

X3 —

Ha pucyHnky HagaHa cxema Ha JIOTIYHHX elleMeHTaxX. BKaxiTh, sika jgoriyHa QyHKIis
peai3yeThCsl CXEMOIO.
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670.

X1 4

&
X2 —
F
1
X3— 1

Ha pucynky HajgaHa cxeMa Ha JIOTIYHHUX eleMeHTaX. BkaxiTh, sika moridHa QyHKIis
peatizyeThesi CXEMOIO.

671.

X1
X2

&

X3 ——

1 -

Ha pucynky HagaHa cxema Ha JIOTIYHHX eleMeHTaX. BkaxiTh, sika noridyHa QyHKIis
peati3y€eThCsl CXEMOIO.

672.

X1l 4

XZ2 —

1

X3 —

Eg
LT

1 A

Ha pucyHnky HajaHa cxema Ha JIOTIYHHX elleMeHTaX. BkaxiTh, sika joriuHa QyHKIis
peai3yeThCsl CXEMOIO.

673.

X1 1
X2 |

&

X3 —

Eg
& L

Ha pucyHnky HajaHa cxema Ha JIOTIYHHX elleMeHTaxX. BKkaxiTh, sika joriuHa QyHKIis
peai3yeThCsl CXEMOIO.
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674.

Xy
X,

sapulls
X3 o

Ha pucynky Hamana cxema Ha JIOTIYHHX €JIeMEHTaX. BkaxiTh, sika JoriuHa (QyHKIis
peatizyeThesi CXEMOIO.

675.
X —1 & |1
X1 F
‘ I ()_
3 _ | %
X4 —
Ha pucynky Hagano joriuamii enemenT 2—3—-1-ABO-HI, Ha BXxo/1 SKOTO TO1aH1 JIOT19H1
curHany. BkaxiTh mpaBUIbHUM BapiaHT BUPA3y BUXIAHOTO CUTHATY.
676.
X2 —l & |1
X1 F
— O—
x3 _ | &
X4 —
Ha pucynky Hagano joriuamii eeMeHT 2—3—-1-ABO-HI, Ha BX0/1 SKOTO TO/1aH1 JIOT19H1
curHany. BkaxiTh mpaBUIbHUI BapiaHT BUPA3y BUXIAHOTO CUTHATY.
677.
X — & |1
X1 —I: F
&
3 __ 1
X4

Ha pucynky Hagano joriuamii eemMeHT 2—3—-1-ABO-HI, Ha BXo/1 SKOTO TO/1aH1 JIOT19H1
cUrHaJIM. BKakiTh IpaBWIbHUIN BapiaHT BHPA3y BUXIHOTO CUTHAIY.




MiHicTepcTBO 0CBiTH | HAyKH YKpaiHu
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678.

2 —l & |1

X1 —I: F

&
X3 __ |
0 [E——

Ha pucynky Hagano joriuamii eemeHT 2—3—-1-ABO-HI, Ha BXxo1 SKOTO TO1aH1 JIOT19H1
cUrHaJiM. BkaxkiTh npaBWIbHUN BapiaHT BUpa3y BUXITHOTO CUTHAIY.

679.
X2 — & 1
X1 — F
x3 | &
X4 —
Ha pucynky nagano joriunmii enement 2—2—-I-ABO-HI, Ha Bxoau SKOro nojiaHi JIOriuHi
curHaiau. BkaxiTh npaBUIbHUM BapiaHT BUPA3y BUXIAHOTO CUTHATY.
680. 1
— & 1
Xl — F
X3
— &
X4 —
Ha pucynky Hagano joriunmii enement 2—2—-I-ABO-HI, Ha Bxoau SKOro mojiaHi JIOTi4H1
curHaiau. BkaxiTh npaBuIbHHUM BapiaHT BUPA3y BUXIAHOTO CUTHATY.
681.
X2 —1 & |1
X1 — F
P
. &
X3 |
X4 —

Ha pucynky Hagano joriuamii enement 2—2—-1-ABO-HI, Ha Bxoau SKOro mojiaHi JIOTi4H1
curHayim. BkaxiTe MpaBUIBLHUN BapilaHT BUPA3y BUXITHOTO CUTHAITY.
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682.
0 — & | 1
X1 — F
&
X3 |
Xd
Ha pucynky Hagano joriunumii enement 2—2—-I-ABO-HI, Ha Bxou sSiKOro nojaHi JIOriuHi
CUrHAJIM. BKaXiTh NpaBWIBHUIN BapiaHT BHpa3y BUXITHOTO CUTHAIY.
683.
1 ] F
X3
X4 —
Ha pucynky Hangano joriuamii enement 2—2—-1-ABO-HI, Ha BXxo1 SKOTO TO1aH1 JIOT19H1
curHanay. BkaxiTh npaBUIbHUI BapiaHT BUPA3y BUXIAHOTO CUTHATY.
684. X7
BkaxiTh 3Hau€HHs BUX1HOI (DYHKIIIT HABEJIEHOTO Ha PUCYHKY JIOTTYHOTO €JIEMEHTY NPHU
BKa3aHiil yMOBI.
685. X7
BkaxiTh 3HaueHHS BUX1AHOT (PYHKIIIT HABEJCHOT'O Ha PUCYHKY JIOTTYHOTO €JIEMEHTY MpH
BKa3aHiil YMOBI.
686. X7
I
BxaxiTh 3Ha4YCHHS BUX1THOI (DYHKIIIT HABEJIEHOTO HA PUCYHKY JIOTIYHOTO €JIEMEHTY TIPH
BKa3aHill yMOBI.
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687.

XI—]
1 — ¥
X2 —

BkaxiTp 3HaueHHS BUX1IHOT (PYHKIIIT HABEJEHOTO HA PUCYHKY JIOTTYHOTO €JIEMEHTY IIPH
BKa3aHiil YMOBI.

688.

XI_
1 Oo— ¥
X2—]

Bkaxith 3HaueHHs BUX1AHOT GYHKIIIT HABEIEHOTO Ha PUCYHKY JIOTTUHOTO €JIEMEHTY MPH
BKa3aHil yMOBI.

689.

Oo— ¥V
X2—

BkaxiTh BapiaHT 3Ha4eHHs BUX1HOI (DyHKIII{ HABEIEHOTO HA PUCYHKY JIOTIYHOTO
€JIEMEHTY NP BKa3aHii yMOBI.

690.

Oo— ¥V
X2—

BxkaxiTh BapiaHT 3Ha4€HHsI BUX1JHOI (DYHKIIIi HABEJEHOT'O HA PUCYHKY JIOT1YHOTO
€JIEMEHTY IIPH BKa3aHiil yMOBI.

691.

O— ¥
X2—

BkaxiTh BapiaHT 3Ha4eHHs BUX1JIHOI (DYHKIIIi HaBEIEHOTO HA PUCYHKY JIOT1YHOTO
€JIEMEHTY NPH BKa3aHii yMOBI.

692.

Xl —| &
X2 —

.

Bxkaxith BapiaHT 3Ha4€HHSI BUX1HOI (DYHKIIIi HABEJEHOT'O HA PUCYHKY JIOT1YHOTO
€JIEMEHTY NPH BKa3aHiil yMOBI.
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Kuromupcbka Jep:xaBHuii yHiBepcuTeT «’KUTOMMPCHKA MOJITEXHIKA)
NMOJIiTeXHIKa
Bunyck 1 | 3minu 0 | Exsemnuap Ne 1 Apxk 117/89
693.
X1 —— &

I
X2 —

BkaxiTh BapiaHT 3HaYeHHS BUX1THOI (DYHKIII] HAaBEIEHOTO HA PUCYHKY JIOT1YHOTO
€JIEMEHTY IPU BKa3aHii YMOBI.

694.
Xl —] &
4
X2 —
BkaxiTh BapiaHT 3HaYeHHS BUX1IHOI (DYHKIII1 HaBEJIGHOTO HA PUCYHKY JIOTIYHOTO
€JIEMEHTY NP BKa3aHiil yMOBI.
695.
Xl | &
- ¥
X2 _|

BxkaxiTh BapiaHT 3Ha4€HHsI BUX1JHOI (DyHKIIIi HABEJEHOI'O HA PUCYHKY JIOT1YHOTO
€JIEMEHTY IIPH BKa3aHiil yMOBI.

XI | &
O—V
X2 —

BkaxiTh BapiaHT 3Ha4eHHs BUX1HOI (DyHKIII{ HaBEJEHOT0 HA PUCYHKY JIOTTYHOTO
€JIEMEHTY IIPH BKa3aHii yMOBI.

697. X7 | &
O—YV
X2
Bxkaxith BapiaHT 3Ha4€HHSI BUX1JHOI (DYHKIIIi HABEJEHOT'O HA PUCYHKY JIOT1YHOTO
€JIEMEHTY IIPH BKa3aHiil yMOBI.
698.
X1 1
O—V
X2 |

BkaxiTh BapiaHT 3HaYeHHS BUX1IHOI (DYHKIII{ HaBEIEHOTO HA PUCYHKY JIOT1YHOTO
€JIEMEHTY NPU BKa3aHii YMOBI.
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699. X7 2

O— Yy
X2

BxaxiTe BapiaHT 3Ha4YC€HHS BUX1IHOI (PYHKIIIT HABEJIEHOTO HA PUCYHKY JIOTIYHOTO
€JIEMEHTY NPH BKa3aHiil yMOBI.

700. 1
—| =1
—Y

X2 —

BkaxiTh BapiaHT 3HaYeHHS BUX1THOI (DYHKII1 HaBEIEHOTO HA PUCYHKY JIOT1YHOTO
€JIEMEHTY NPH BKa3aHiil yMOBI.

701.
XI__| =1

| —1
X2

BkaxiTh BapiaHT 3Ha4eHHs BUX1JIHOI (DyHKIIIi HaBEIEHOT0 HA PUCYHKY JIOT1YHOTO
€JIEMEHTY IIPH BKa3aHii yMOBI.

02 oy _,

— ¥
X2 —

BxkaxiTh BapiaHT 3Ha4€HHsI BUX1JHOI (DYHKIIIi HABEJEHOT'O HA PUCYHKY JIOT1YHOTO
€JIEMEHTY IIPH BKa3aHiil yMOBI.

703.

| —
X2

BxkaxiTh BapiaHT 3HaU€HHS BUX1HOI (PyHKIIIT HABEEHOIO HA PUCYHKY JIOTTYHOIO
€JIEMEHTY IPH BKa3aHiil yMOBI.

704,
Xl | =1
O—Y
X2

BkaxiTh BapiaHT 3Ha4eHHS BUX1IHOI (DYHKIII{ HaBEIEHOTO HA PUCYHKY JIOT1YHOTO
€JIEMEHTY NPU BKa3aHii YMOBI.

Bunyck 1 | 3minu 0 | Exsemnuap Ne 1 Apx 117/90
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705.
XI_ | =1
Q— VY

X2 —|

BxaxiTe BapiaHT 3Ha4eHHS BUX1AHOT (PYHKIIIT HABEIEHOTO HA PUCYHKY JIOTTYHOTO
€JIEMEHTY NPH BKa3aHiil yMOBI.

706.

X1__

X2

=1
O—Y

BkaxiTh BapiaHT 3HaYeHHS BUX1IHOI (DYHKIII1 HABEIEHOTO HA PUCYHKY JIOT1YHOTO
€JIEMEHTY NP BKa3aHiil yMOBI.

707.

X1

X2 —

=1
O—¥

BxkaxiTh BapiaHT 3Ha4€HHsI BUX1JHOI (DYHKIIIi HABEJEHOT'O HA PUCYHKY JIOT1YHOTO
€JIEMEHTY IIPH BKa3aHii yMOBI.

708.

—

C

3a SIKOTO PiBHS YM 3MiHHU PIBHS CHTHAITY, 1110 HaJXOJUTh HA BX1J CHHXPOHI3aIlil (J1B.
PHCYHOK), I[00 aKTUBI3yBATH BIUIMB IHIIMX KEPYIOUMX CHTHATIB HA CTaH MPUIAIy?

7009.

C

3a SIKOTo PiBHS YM 3MiHU PIBHS CHTHAITY, 1110 HaJXOJUTh HA BX1JI CHHXPOHI3aIlil (1B.
PHCYHOK), I[00 aKTUBI3yBATH BIUIMB IHIIMX KEPYIOUMX CHTHAIIB HA CTaH MPUIIAIY?
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710.

>>

3a SIKOTO PiBHS YW 3MIiHU PIBHS CUTHAITY, 110 HAAXOIUTH Ha BXiJ CHHXpOHI3allii (IUB.
PUCYHOK), 00 aKTHUBI3yBAaTH BIUIUB IHIIMX KEPYIOUUX CUTHAJIIB HA CTAH MPHIIATY?

711.

1

3a SKOro piBHS 4YM 3MIHH PiBHS CUTHAIY, 10 HAJAXOAUTH Ha BX1Jl CHHXPOHI3AI] (IUB.
PHUCYHOK), 00 aKTHBI3yBaTH BIUIMB iHIIMX KEPYIOUMX CUTHAJIIB HAa CTaH MpHUJIany?

712.

%

3a AKOro piBHA YM 3MIHU PIBHS CUTHAITY, 110 HAJXOAUTh Ha BX1Jl CHHXPOHI3alil (IUB.
PHUCYHOK), 1100 aKTHBI3yBaTH BIIUB IHIIMX KEPYIOUUX CUTHAJIIB HA CTaH MpHIIagy?

713.

@

3a AKOTO0 PiBHA YM 3MiHU PIBHS CUTHAIY, II0 HAJAXOAUTH Ha BX1Jl CHHXPOHI3AII1 (UB.
PUCYHOK), 11100 aKTMBI3yBaTH BIJIUB 1HIIUX KEPYIOUUX CUTHAJIIB HA CTaH MpHiagy?

714.

—>dc

3a SIKOTO PiBHS UM 3MIHU PIBHS CUTHAIY, 110 HAAXOIUTh Ha BX1J CHHXPOHI3aIlii (I1B.
PHUCYHOK), III00 aKTHBI3yBaTH BIUIMB iHIIMX KEPYIOUMX CUTHAJIIB Ha CTaH mpuiaay?
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715. | IloyaTKOBUI BUXITHUHN KOJI pegepcusHO20 0ecamKo8020 AiYulbHUKA, 1110 HAJAIITOBAHO HA

JAOAATHMIA PSKUM, JTOPIBHIOE AECATKOBOMY YHCITY TPH. Uepes CKiTbKH TAKTOBHX
JTYMIBHUX IMITYJIBCIB JIIYMIIBHUK OOHYAUMbCA?

716. | [ToyaTKOBHUIA BUX1THUM KOJI peBEPCUBHO20 0eCAMKO8020 iYuIbHUKA, IO HAJIAIITOBAHO Ha
Bil’€MHMI pexXHM, TOPIBHIOE IECATKOBOMY YHCITY TPH. Uepe3 CKUTbKU TaKTOBUX
JIYUIBHUX IMIYJIBCIB JIIYUIBHUK OOHYIUMUCS?

717. | IToyaTKOBUIA BUXITHUN KOJI peBepCUBHO20 0BIUKOB020 YOMUPUPO3PSIOHO020 TUNIIbHHKA,
I110 HAJIAIITOBAHO HA J0JATHIH pEXUM, TOPIBHIOE IECITKOBOMY YUCIY AecAThb. Uepes
CKUIbKY TaKTOBHX JIHUYMJILHUX IMITYJIBCIB JIIYMJIBHUK OOHYITUTHCS?

718. | IloyaTKOBHIT BUXITHUI KOJ pegepcusrHoc0 08iliIk08020 YOMUPUPO3pPIOH020 TUNIHLHUKA,
1110 HAJIAIITOBAHO HA Bil’€MHMI PEXXUM, IOPIBHIOE JIECATKOBOMY YHUCITY JecAThb. UYepes
CKUTBKH TaKTOBHX JITYMIJIBHHUX IMITYJIBCIB JIIYMIIBHUK OOHYJITUTHCS?

719. | [ToyaTKOBHI BUXITHUN KOJI peBepCUBHO20 OBIUKOB020 N AMUPO3PAOH020 TUHIIBHUKA, 1110
HAJIAIITOBAHO HA Bi’€MHUH PEXUM, JOPIBHIOE AECATKOBOMY YHCITYy ABAAUATH. Uepes
CKIJIbKU TAaKTOBUX JIIYMIbHUX IMITYJIBCIB JTIYUIBHUK OOHYIUTHCA?

720. | IToyaTKOBUI BUXITHUH KOJI pegepcusHoc0 08IliIKOB020 N ’Smupo3psoH020 TYUIbHUKA, 10
HAJIAIITOBAHO HA AOAATHIl peXUM, JOPIBHIOE AECATKOBOMY YHMCIY ABAAUATH. Uepe3
CKUTBKH TaKTOBHX JITYMIJIBHHUX IMITYJICIB JIIYMIIBHUK OOHYJIUTHCS?

721. | BKkaxiTh, 5IKi 3 HaBEJICHNX HUXkK4Ye (YHKIIH He MOKYTh OYyTH BUKOHAHI Ha PETICTPI1 3C)8):

722. | BkaxiTh, AKi 3 HABEACHUX HIKYE QYHKIIH MOKYTh OyTH BUKOHaHI Ha perictpi mam’sti

723. | BkaxiTh, AKi 3 HaBeZICHUX (PYHKI[IIl He MOKYTh OyTH BUKOHaH1 Ha peBepCHBHOMY
pericTpi:

724. | BkaxiTh, SKi 3 HaBeJCHUX HUXK4Ye (DYHKIIH HE MOXKYTh OYTH BUKOHAHI HA pesepCcusHOM)
peaicTpi:

725. | Slka KUTBKICTh IIUH BXOJWTH B CHCTEMHY MaricTpaib MiKpOIIPOIIECOPHOI CHCTEMH Ha 0a3i
MK-51?

726. | Sxi ¢ynkuii Buxonye AJIIT mikpomporiecopa KPS80BMSEOA?

727. | SIx Ha3UBA€THCS MPUCTPIH, 110 BiJINOBIJIA€ 32 BUKOHAHHS apu(METUYHHX, JIOTTYHUX 1
orepariii ynpasJliHHS, 3alIMCAaHUX B MATMHHOMY KOJI1?

728. | ADDR bus po3mudpoByeTbes sK:

729. | IIpu mmHHIA cTpyKTYpi (apxiTekTypa hon Heitmana) 3B'13KiB 1aH1 Mi>K IPUCTPOSIMHU
NePearoThCs:

730. | SIx Ha3WBa€eTHCS MIMHA, B AKiH Iepeada TaHNX MOYKE BUKOHYBATHUCS B 000X HampsiMax?

731. | MikpormporecopHu#t mpucTpiii — me:

732. | SIxe 3 mpu3HaYeHb aKyMyJsITOpa y ckiaai mikponpouecopa KPS§0BMSOA ne Bnactue
JUIS HBOTO?

733. | Y yoMy nosisira€ NpyU3HAaYeHHs 30BHIIHBOI aM'sITi MIKPOIIPOLIECOPHOT CUCTEMHU ?

734. | besnocepeHs agpecairis nmepeadavae, 1mo:

735. | o sikoi rpyny KOMaH]| HaJISKUTh KOMaH/1a IeKpeMeHTa?

736. | Sxwii THn 0OMiHy 3a0e3nedye OUTbI BUCOKY MIBHKICTH Mepenadi indopmarii?

737. | Y yomy rooBHa niepeBara MiKponpoIecopHoi cucTeMu?

738. | Ilepexin B sikuil pexxuM 0OMiHY 3a0e31edye MaKCUMaJIbHY IIBUAKICTH?

739. | SIxwif MaKCUMaITBHUM 00'€M MaM'sITi MOKe OYTH JOCTYITHUI B MiKPOTIPOIIECOPHIH CHUCTEMI,
SKILO PO3PSAHICTH ajipecHoi muHu 167?

740. | Jlns 9oro mpu3HAUCHI PETiCTPU 3arajbHOTO MIPU3HAYEHHS TTporiecopa’?

741. | s 9Oro CIYyTye pericTp o3HaK?

742. | SAxwuii npuHIUT poOOTH CTEKOBOI IaM'siTi?

743. | Henpsima anpecartist nepeabavae, mo:

744. | YKaxiTh BipHE TBEPHKCHHSI.
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745. | Sxwii TN 0OMIHY JaHUMU HaWOLIbII HeOaKaHMiA It pOOOTH MIBUIKUX MIPUCTPOIB

BBEJCHHS/BUBEICHHS?

746. | Jlo stkoi rpynu KOMaH]I HAJICKUTh KOMaHIU POOOTH 13 CTEKOM?

747. | SIki koMaHM 3a3BUYAil HE 3MIHIOIOTh PETICTP O3HAK?

748. | 1llo Ha3uBaeThcs "BekTopom nepepruBaHHs" MIKPOKOHTposiepa?

749. | Slka 3 HaBeeHUX omepalliii He BUMarae MpoBEACHHS IUKITY OOMIHY 3 aM'sITTIO?

750. | Jns Toro, mo6 indopMmaiis 30epirainacs JOBIHi yac, il TOTpiOHO 3alucaTu:

751. | o siKiii 3 CHCTEMHUX HIMH NEePEeAIOTHCS KOIU KOMaH1?

752. | J1is1 9010 BUKOPUCTOBYETHCS BEKTOP MEepEPUBAHHS?

753. | Slka apxiTektypa 3a0e3neuye BUILY MIBHAKOII0?

754. | 1o sSIKOTO aApecHOro MPOCTOPY MOYKHA 3BEPHYTHUCS, BAKOPUCTOBYIOUH BiCIM JIiHIN
aZpecHO1 MUHU?

755. | 1o sixoi rpynu Hasie)XaTh KOMaHIM BBEJICHHsI/BUBEICHHS 3/y TOPT?

756. | SIxi KoMaH/aM 3a3BUYAl HE 3MIHIOIOTh PETICTP O3HAK?

757. | SIxmii pexxuM 0OMiHY 3aCTOCYBaTH HaimpocTimie?

758. | IIpsima agpecartist nepeabdayae, mo:

759. | SIxe nmpu3HaYeHHS JiUMIbHUKA KoMaH] Mikponpouecopa KPS80BMSE0OA?

760. | Cytp «I"apBapaChKOi apXiTEKTypH» MOJISTAE B TOMY:

761. | JIns 3MeHIIeHHs BTpaT yacy py 0OMiHI MacMBaMH JJAHUX JOLLIBHO 3aCTOCYBATHU:

762. | SIki onmepaHaIu MOXYTh PO3MIIIYBATHCh B CKJIJl 2-r0 OaiiTy 2-0aiiTHOT KOMaHIH
mikpormponecopa KP5§0BMS80A:

763. | PexxnM nepeprBaHHsI BUKOPUCTOBYIOTH KOJIH:

764. | SIki 3 mepeniueHuX HUKYE y3JIiB He BXOASTH 10 ckiany Mikponporecopa KPS80BMSEOA?

765. | SIxa kOMaH/1a BAKOPUCTOBYETHCS U TOBEPHEHHS 3 MiANPOrpamMu?

766. | VY sxiit mam'sTi 30epira€Tbcst BMICT peTicTpa O3HAK MPH MEPEepUBaHHI?

767. | Y sixoMy NOPSAJKY CIIIYIOTh TUIH iH(OpMaIlii B aceMOJIepHOMY psiAKY?

768. | Sxi popmaru komana mae Mikporpouecop KPS§OBME0OA?

769. | SIximo agpeca MIKpOIIPOLIECOPHOT cUcTeMH (hOopMyeThes y BUTIIsL 16-po3psiiHOTO ClIOBa,
TO aJIPECHUM MPOCTIP TOPIBHIOE:

770. | SIxi KOMaH/¥ 3a3BUYail HE 3MIHIOIOTh PETICTpP O3HAK?

771. | 1o sixoi rpynu HasiexuTh komana "Buknoune ABO"?

772. | SIxwii 3 pe>kxuMiB OOMiHY J103BOJIsSiE BUKOHYBATH Omepallii B 00XiJ npouecopa’?

773. | SIkuii pericTp BU3HAUAE aJJpecy HACTYIMHOT BUKOHYBaHOi KOMaH1?

774. | SIki onepaHu MOXYTh PO3MIIYBaTHCh B CKJIal 2-ro 6aiiTy 2-0aiiTHOT KOMaHAM
mikporporecopa KPS80BMSE0A?

775. | PerictpoBa aapecariist mepeadoaydae, mo:

776. | Sxi 3 muH Mikpornponecopa KPS80BMS80A € nBonanpaBieHumMu?

777. | Ilix agpecHUM IpOCTOPOM PO3YMIIOTh:

778. | Sxwuii cnoci6 agpecartii 103BoJisie 00POOJIATH KOHCTAHTH B CUCTEMI KOMaH?

779. | Sxa po3psAHICTB ajipecu nopty §-po3psaaHoro mikponporecopa KPSEOBMSE0OA?

780. | Yomy mopiBHIOE OJITH MAaIIMHHUH UK MikpokoHTpoisepa K1830BES1, skmo yacrora
TaKTOBOTo reHeparopa 12 MI'n:

781. | Slxa mam'aTh HE 3MIHIOE CBOTO BMICTY B X0/l BUKOHAHHS ITPOTPaMu?

782. | SIxa KUIBKICTh 8-pa3psAHUX MapajelbHUX MOPTiB HAsIBHA Y OHOKPHUCTAIBHOTO
MikpokoHTposiepa K1830BES51?

783. | Sxwuii hopmaT KOMaH He BIacTUBUH 8-po3psiiHoMy Mikponpouecopy KPS§O0BMEOA?

784. | Sxmo axpeca MIKpOIpoILeCOpHOi cucTeMu POpMYEThCS y BUTIIsAA1 20-pO3psSAHOTO CIIOBA,
TO aJAPECHUN TPOCTIP TOPIBHIOE:

785. | Buznauntu BmicT mapu HL MIT. KPS80BMS8O0A micist BUKOHAHHS HOTO HACTYITHUX
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KOMaH/I:
LX1H, 81FFH
INR H
786. | Buznauntu Bmict mapu HL MIT. KPS80BMS8O0A micis BUKOHaHHS HOTO HACTYITHUX
KOMaH/I:
LX1 H, 1000H
DCR L
787. | YoMy opiBHIOE OJMH MAIIMHHUHI IUKI MikpokoHTposepa K1830BES1, skimo yacrora

TaKTOBOIo reneparopa 6 MI i

788.

Busnauntu BmicT napu HL MIT. KP580BMS80A micist BUKOHAHHS HOTO HACTYITHHX
KOMaH/I:

LXI H, 81FFH

INR L

789.

Busnauntu BmicT napu HL MIT. KP580BMS80A micist BAKOHAHHS HOTO HACTYITHUX
KOMaH/I:

LXI1 H, 1000H

DCR H

790.

SAxuii cnioci6 anpecarii mae komanga MOV R1, #0F9H mikpokontponepa K1830BES1?

791.

Busnauutu Bmict napu HL MIT. KP580BM80A micinist BUKOHAHHS Or0 HACTYITHUX
KOMaHJI:

LXI H, 81FFH

INRM

792.

Busnauntu Bmict napu HL MIT. KP580BMS80A micist BUKOHaHHS HOTO HACTYIHUX
KOMaH/JI:

LX1 H, 1000H

DCRM

793.

Busnauntu Bmict napu HL MIT. KP580BMS80A micis BUKOHAHHS HOTO HACTYIHHUX
KOMaH/JI:

LXI H, 81FFH

INXH

794.

Busnauutu Bmict napu HL MIT. KP580BM8O0A miciisi BUKOHAHHS 1Or0 HaCTYITHUX
KOMaH/JI:

LXI1 H, 1000H

DCXH

795.

3Hait 3A A= 1 -1z
HAWTH MaTPULIIO , IKII0 A = 5 0 1)

796.

YoMy JOpiBHIOIOTH €IEMEHTH @ Ta D, SIKI0 BUKOHYETHCS PIBHICTh

797.

a b 2 0 3 2
+ = ?
1 3 -2 -1 -1 2
4
Jlano MaTpuii A=(—1 2 3), B=|1]|.O6uucmutu AB.
2

798.

2x+3y—-4z=2
Po3B’s3atu cucteMmy piBHSHB 3 —X + 2y +52 =—1

3X—y—-2z=3.




MiHicTepcTBO 0CBiTH | HAyKH YKpaiHu

m“T?M"P?bKa Jep:xaBHuii yHiBepcuTeT «’KUTOMMPCHKA MOJITEXHIKA)
noJiTexHika
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799. 1
Jano marpuiro A=| 2 |. 3HaiiTH TPaHCIIOHOBaHY MATPHIIIO AT
3
800. 3 2) (-1 0
3uaiitu cymy matpuis | =5 6 |+ 2 1
1 0 3 -5
801. 2x+3y=8
Po3B’s13aTH cuctemy piBHSHb
4x -y =2,
802-H _A13 Blzo}I 5
aHoO MaTpuIl A= Ta B= . SIKy 3 BKa3aHUX Jiif MO’KHA BUKOHATH:
P 5 7 103"
803. 4x+3y—-15z=1
Pos’s3atu cucreMy piBHsHb { /X —2Y +132=9
X—5y+25z =6.
804. 20
Jlano matpumio A= (0 5j . 3HalTH 00EpPHEHY MATPHITIO Al
805. 20 21
O6uucoutu AB, sxmo A= , B= .
0 -3 3 4
806. 3 2 4 4 -2 0
Jano matpuni A= ., B= . Buaiitu A—B.
-5 01 6 3 1
807. Marpuito A~! mazusarots o0epHeHO0 10 MaTpuIli A, sKIo:
808. 2 1
OO6uKCIUTH BU3HAYHUK g’
809. 1 1
OO6YMCIUTY BUSHAYHMK |2 2 2
6 6
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810. X—y—-2z=-2
Posp’s3atu cucremy piBHsAHB < 5X+ 9y +4z =4

2Xx—-y+3z=3.

811. X -1

Po3B’s13atu piBHSIHHS 1
- X

812. | O6uuciutu 2A— B, sxmo A=(1 -1 0),B=(4 -1 3).

813. 1 00
3uaiitu Matpumo A, skmo A={0 2 0.
0 0 3
814. 1 0 0
OOuuncnuru Bu3HauHuKk -3 5 6.
7 -2 8
815.

3HANTH TOBKUHY BEKTOpa E , SIKILIO A(2; 4; 7) , B (—1; 3;8) .

816. | SIki 3 BEKTOPIB KOJiHEApHi?

817. | 3uaiiTu BEKTOP 6=25.—35,51K1110 a:(4;—2;1), 5=(2;—1;3).

818. Hano yotupukytHuk ABCD . 3uaiitu AB +BC.

819. - T .
3HaiiTn cKkansapHuii 1o6yTok a-b, axmo |a| =4, |b| =7, @ ZZ.

820.

QD

-b, sxmo a=(2;5;—3), 5=(—1;3;4)-

3HalTH CKaJSIpHUH T00yTOK

821. | SIxi 3 BEKTOPIB MEPICHIUKYISIPHi?

822. Jlano |E]:4, H=3, a-b=-5. 3uaiitu cosg.
823. R B} - a-b
JlaHo BekTOpU a =(4;1; — 2), b =(—1; 2; 2). 3HANUTH TPOEKIIit0 np;a = W
824, - - 1 -
JlaHOo BEKTOp a = (4; 5,— 3) . 3HAlTH KOOP/IMHATH OpTa 8, = = & -

A
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825.

JlaHO BEKTOPH A = (—3; -1, 2), b= (3; —1;4) . 3HaiiTn COS@.

826. — — T Ny~ =
JlaHo \a\ =3, \b\ =6, ¢ =— . 3uaiitn (a+ 2b)(3a — b) -
3
827. | 3aiitn mouaTok BEKTOpa AB , K10 AB = (—3; 2; 7) , B (4; -1 5) .
828. 3HaWTH KOOPJIMHATH BEKTOpA AB , SIKIIIO A(4; -2: 3) . B (1; 2: _2) )
829. | Mano sextopn a = (2,-1;3), b= (—2;4;—1). 3uaiiti BekTOpHHii 10GYTOK c=axbh.
830. I[Mpu sikoMy 3HaYeHHI A BEKTOpH a= (—3; -1 2) i b= (3; -1 ﬂ) NepIeHINKYIISAPHI?
83l. JUst BekTopa a =(ax ;a,;a, ) , Y IKOTO \a\ =13, a, =12, a, =4, 3uaiitn a, .
832. JlaHo BeKTOpHU a =(2; 5;— 3) . b =(2; 4;,— 3) . 3HaﬁTH‘3a - 25‘ .
833. | 3naiity Mimanuii 106yTOK BEKTOPiB a :(2; 4;— 3) . b =(2; — 2;1) , C =(5; -1,- 2) .
834. - 3- - - ~
3Haiitu BekTop C = Ea —2b, sxmo a :(4;— 2;6), b =(1; 2;—3) .
835. | SIke 3 HaBeICHUX PIBHAHb € PIBHAHHAM MPSMOi Ha MJIOMIMHI?
836. | SIxe 3 HaBeJICHUX PIBHAHb € PIBHAHHAM MPSMOI, 1110 IPOXOAUTH Yepe3 MOYaTOK
KOOpJUHAT?
837. | SIxe 3 HaBeIeHUX PIBHSIHP € PIBHSAHHSIM MPSMOI Ha TUIOMIMHI, sIKa MEPIICHANKYISpHA OCi
OX?
838. | SIxe 3 HaBe#IeHUX PIBHAHD € PIBHAHHAM MPSAMOI y BiJpi3Kkax?
839. | SIxe 3 HaBeeHUX PIBHAHD 3aJla€ €JIIIC HA TUIOIMINHI?
840. | SIxe 3 HaBe#eHUX PIBHAHD 3aja€ Mapaboy Ha TUIOMIUHI?
841. | SIxe 3 HaBeACHUX PIBHSAHb 3aJa€ TinepOoITy Ha IIOLINHI?
842. | SIxe 3 HaBeACHUX PIBHIHD 33]1a€ TUIOMUHY?
843. | SIxe 3 HaBeAGHUX PIBHIHD 33Ja€ MPSIMY B IPOCTOPi?
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844. | Slke 3 HaBelleHUX TBEPKEHB € CIIPABEIIUBUM IS JIBOX MIPSIMHUX y TIPOCTOPI 3

HAIPSIMHUMH BEKTOPaMHU s_1 = (1, 2, 3) Ta g = (1, 2, 3)?

845. | 3HaiiTH KOOPIMHATH TOUOK IEPETUHY IPSIMUX y =3Xx —2 Ta y =2X +1.
846. | Ha momuHi 2x + 3y — z + 4 = 0 3HaXOJUTHCS TOUKA, Y SIKOI BiZlOMi KOOpAUHATU
X =10, z =3. 3naiiTu koopauHaty Y ?
. . 2 2
84r. BusHaunTy B3a€eMHE pO3MIIIEHHS] TOYKH A(—l; 2) 1 KoJ1a (X + l) + ( y— 2) =9.
848. | fIki 3 HaBeleHUX PIBHSAHD € PIBHSHHIMH MPSAMOT, 10 TPOXOIUTH YePe3 TOUKY
M (2;—1;3) napaneinsHo Bektopy & = (3;—-1;2)?
849. | SIxe 3 HaBeACHUX TBEPKCHB € MPABHILHUM?
850. | fIke 3 HaBeleHUX PIBHSAHB € PIBHAHHAM IUJIOLIMHHU, 10 TPOXOJUTH YePe3 TOUKY
A(-7;0;3) nepnennukyspHo Bextopy N =(1;2;4)?
851. | SIxe 3 HaBeACHUX PIBHSIHD € PIBHSHHIM MPSIMOT1, IO IPOXOIUTH Yepe3 TOUKY
M (1;0;—3) mepHeHANKYIAPHO A0 IIOMWHMHE X — 3y + 22 +4 =07
852. | Brasaru TOuKy cumMeTpuaHy Touli M (—2;1;3) BIIHOCHO MOYATKy KOOpIMHAT
0(0;0;0)?
853. | SIxe 3 HaBeIEHUX PIBHSIHB € PIBHSHHAM MapaOoJIH, BEPIINHA K0T 3HAXOJUTHCS Y MMOYATKY
KOOPJIMHAT, a BiCh cmiBnanae 3 Biccio OX i sika IpoxouTs uepes Touky M (2;—4)?
854. . X=2 y+1 z-5
SIka 3 HaBEJICHUX TOUYOK JISKUTh HA IPSAMIl = = ?
4 -1
855. ' 3-Xx
3uaiiti 061acTh BusHaueHHs QyHkiii f (X) = —1 .
X —
856. . . . 3-X
SIke 3HAYEHHS 3MIHHOT X HE HAJIEKHUTH 00acTi BusHayeHHs QyHkii f (X) = ?
2X+2
857. | SIka 3 3amporoHOBaHUX QYHKITIH € IEPiOANIHOIO?
858. | fka 3 3ampornoHoBaHUX (YHKITINA € TApHOIO?
859. | fka 3 3ampornoHoBaHUX QYHKIIIN € HEMApHOI?
860. | SIxa 3 3amporoHOBaHUX (QYHKIIIH € HEOOMEKEHOI0?
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861. | flka 3 3anmponoHOBaHUX (DYHKIIIH € 3pOCTAIOYOI0 HA 00JIACTI BUSHAUCHHS?
862. | flka 3 3anmponoHOBaHUX (DYHKIIIH € CIIaTHOIO HAa 007aCcTi BU3HAYCHHS?
863. . x*—1 .
3uaiiTn 3HaueHHs QyHKIGT f (x) = BTouni X=0.
3-2X
864. . ' 11
Bkaszatu gopmyity 3araqpHOT0 WieHa nociijgoBHocTi —1, —, — 5, Z, e
865. | Bubpatu 3 3anponOHOBaHKX BHYTPILIHIO TOUKY Binpizka [0;1].
866. . / .
OGuunciuTy 3HaYeHHs QyHKIiT Y =4+ x> —x® Brounmi x=-2.
867. [TobymyBatu ckinanHy QyHKIIO y(x(t)) , SIKILIO X (t) =sint, Y (X) — %2,
868. I o
3HaiiTu rpanuo lim .
x=>3 X—3
869. .4
3uaiiti rpanumo lim —.
n—o N
870. 3HANTH TPAHULIIO lim \/ﬁ .
n—oo
871. . 5-4x
3uaiitu rpanumo  |im .
X—>o0 X
872. . . 2x+1
3uaiitu rpanumo lim .
x>l X —2
873. | 3uaiitu noxinny Qynxuii y =e®*.
874. | 3naiiti noxigHy QyHKUii y =sin2x.
875. | 3naiitu noxinny Gynkuii y = x%e*.
876. | 3HaiiTi moxinHy QyHKIii Y = XCOS X .
877. . . X2
3Haliti noxigHy QyHKmil y = ——.
SIN X
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878. ' ‘ 3
3Haiiti moxigHy QyHKLil y = .
COS X
879. | Bnaiitu nudepenuian Gpynkuii y = x° +5.
880. | 3naiitu mudepenuian Gpynkuii y = x? + 4.
881. | Bnaiitu apyry noxinny Y' dymkmii y = x* +3x2 +5.
882. | 3naiitu npyry noxigny Y' Qymkmii y = x3+7x+2.
883. | 3uaiitu noxizuy QyHKuil y = x? (x3 — 5) )
834. . . X% —2x
3HaliTH noX1aHY GYHKIT y=———.
885. | 3naiitu nudepenuian Gpynkuii y = x° +1.
886. | 3naiitu apyry noxiany Y' dymkmii y =e* + x°.
887. _ x=t>+2t+1 _ dy Yy
Oynkuis y = f (x) 3a1aHa mapaMeTpHIHO 3HAWTH NOXITHY — = —-.
_t dx X/
y=t +7t+2. t
68s. ‘ x=sint . dy Y
®ynkuis y = f (x) 3aaHa napaMeTpuIHO . 3HAWTH NOXiTHY — = —".
889. - x=t"+8t+4 oy
®ynkuis y = f (x) 3azaHa napaMeTpuIHO 3HaiiTn noxigHy — = —.
y=t"+3t-2. d X
890. | 3uaitTi 3HAYEHHS MOXiHOT GbyHKIIT Yy = x3 +5x + 3 B Touli X, =1.
891. | 3uaiiTi 3HAYEHHS MOXiqHOT byHKLil Yy = x* +3x? + 7 B Toumi X, =1.
892. | 3uaiiTi 3HAYEHHS MOXiHOT byHKLOil y = x° +9x + 3 B TouIli Xo =1.
893. | 3uaiitu KyroBuii koedinient gotnanHoi y = f (X,)+ f'(Xy) (X — X, ) Ao rpadixa
bynkmii f (X) = 2x? — X B Toumi X, =1.
894. | 3uaiitu Kyt Mix Biccro OX Ta gotnuno0 y = f (Xo)+ f'(X,)(X — X, ) A0 rpadixa

byukmii f (X) = x* +5x B Toumi Xq =—1.




MiHicTepcTBO 0CBiTH | HAyKH YKpaiHu
Kuromupcbka Jep:xaBHuii yHiBepcuTeT «’KUTOMMPCHKA MOJITEXHIKA)
NMOJIiTeXHIKa
Bunyck 1 | 3minu 0 | Exzemnnap No 1 Apk 117/102
895. | 3uaiitu piBHsHHs HoTHUHOT y = f (X, )+ '(X, ) (X — Xy ) A0 rpadika pyHKuii

f (X):2X2—1 B TOUI X, =1.

896. . Inx
3HaliTi IpaHuLIo 32 10MOMOroro npasuia Jlomirans lim—-—.
Xx—>1 X —
897. 5 . e _
3HalTH TPaHUIIIO 32 A0TIOMOTor0 Ipaswia Jlomitans [im ———.
x=>0 SIN X
898. . ) . 1-cosx
3HalTH rPaHUIIo 3a J0NOMOroxo npasmia Jlomtams [Im ———.
x—0 X
899. | Tino PyXa€eThest IPAMOIiHIiTHO 3a 3aKkoHOM S = 6t? — 4t . 3HaiiTH #oro MBUAKICTH B
MoOMeHT yacy t=1.
900. | Tino PyXaeThCs IpsIMONTiHIiiHO 3a 3akoHoM S = 4t> —12t . 3HaiiTH {foro NPUCKOPEHHS B
MOMEHT yacy t=2.
901. | MMIsunkicts Tina IpH IIPSIMOJTiHIHHOMY pyci 3MiHIoeTbCs 3a 3akoHoM V = t2 + 2t . 3Haiitn
HOT0 MIPUCKOPEHHS B MOMEHT yacy t=2.
902. | Tino PyXaeThCs IpSIMONiHIiiHO 3a 3akoHoM S = 2t* — 64t . B sikmii MoMeHT uacy ioro
HIBUAKICTB JOPIBHIOE HYITIO?
903. | Tino pyXa€eThes MPSIMOJIIHIHHO 33 3aKOHOM S = t3 —3t?. B sikuii MOMeHT yacy Moro
MIPUCKOPEHHS JIOPIBHIOE HYIIO?
904. b
Bkazatu ¢popmyny HeroTona-JIeiiOHiia o0urcieHHs] BA3HAYEHOT O iHTerpasia I f (X) dx.
a
905. -5 .
OOuucnuT BU3HAUCHUH 1HTETpal J. (X + 5) dx .
—6
906. z
6
OOumncnuTH BUZHAYCHUH 1HTErpa jsin 3xdx.
0
907. 1

OOumncnUTH BUSHAYCHUH 1HTETrpa Ie‘“‘dx .
0
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908. z o dx
OOumncnuTH BUSHAYCHUH 1HTETpa I —
o COS 4x
909. L dx
OOumncnuTH BUSHAYCHUH 1HTETpal .
5 2X+3
910. 1
OGuuCIMTH BU3HAYEHUH iHTErpal I( 5% —3x? )dX .
0
011. 4 dx
OO0uKCIUTH BU3HAYCHUH THTErpaj '[ —.
VX
912. 2 dx
OOuKCIUTH BU3HAYCHUH THTErpaj .
2
o X*+4
913. X, —1
re—
X;—1
re—
Xs5—1
&J&] <
1-F;
1 —F,
Ha pucynky HaBeneHe crporieHe 300paxeHHs NPOrpaMoBaHOi JIOTi4HOT MaTpui
(I1JIM), 1o 3arporpaMoBaHa Ha peaii3alliio IBOX JOTiYHUX QyHKUiH. HeoOxinHo
BU3HAUUTU GOPMYIH IUX JOriYHUX GyHKIIH. HeoOxiaHO BU3HAUMTH (POPMYIH LUX
JIOT1YHUX (DYHKITIH.
914. XI_E
{3
{1
[&]&][«]
s
B_Fz
Ha pucynky HaBeqieHe cripolneHe 300paeHHst npoepamosanoi noeiunit mampuyi (ILVIM),
110 3aIporpaMoBaHa Ha peajizaiito JBoX JoriyHux GyHKIii. Heo0XiaHO BU3HAYUTH
(bopMynIH 1TUX JOTTYHUX (PYHKIIH.
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915.

3
{3
[
[s]% [&]

[+
EI_Fz
Ha pucynky HaBenieHe cripolnieHe 300paxeHHst npoepamosanoi noeiunit mampuyi (ILVIM),

1[0 3aMporpaMoBaHa Ha peari3allito JBOX JIOTiuHUX QyHKIii. HeoOXigHO BUSHAYUTH
dbopMynu uX JOTTYHUX QYHKITIH.

916. XI_E
—
X;—1
Xs—] 1]
&l &l &
1 -1
Ha pucynky HaBegeHe crpolieHe 300pakeHHs npoepamosaroi nociuniu mampuyi (IIVIM),
1110 3aIporpaMoBaHa Ha peastizallito ABOX JoriuHux ¢yHkuii. Heo6XigqHo BU3HAUNTH
(dhopMynu 1IUX JOTTYHUX (QYHKITIH.
917. _
a) DRAM a) OnepaTHBHO 3aIaM’ ATOBY KOUHH
IpHCTPiH
) SRAM §) IMocTiHHHH 3amaM’ ATOBYHOUHH
IpHCTPif
B) RAM B)HamiBmpoBi THHKORA THHAMITHA
r) ROM r) HamiempoBiTHHKORA CTATHYHA
3HalITh BIAMOBIIHICTD.
918. | KoHCcTpyKTOp KiIacy — 11e:
919. | JlecTpykTop KJlacy — Iie:
920. . —
a) HOPCTKI DIHCKH | a) 30BHIITHIH
3amaM” ATOBVHOHHH
IpHCTpiH
§) daem-npHCTPiH | §) BOYI10BaHA HaM ATh
B) KeII-IIaM ATk B) IOCTIHHO
3amaM ATOBVHOHHH
TIpHCTPiH
) OIlepaTHBHA T) BHVTPIIIHA 1AM 4Tb
aM'aTb
3HaAUITH BIMOBIIHICTh MK IPUCTPOEM 1 TUTIOM TIaM’SITi, 10 SIKO1 BIH HAJICIKUTb.
921. | dynkuis char* strcat (char *strl, const char *str2) BukopucToByeThCs IS
922. | ®yuxkuis char* strstr (const char *strl, const char *str2) BukopucToBy€eThCS IS
923. | SIxwii 3 onepaTopiB BUKOPUCTOBYETHCS JIJIsl BUJUICHHS IaM SITi:
924. | Sxwii 3 oriepaTopiB BUKOPUCTOBYETHCS JIJISl 3BLIHHEHHS 1AM SITi:
925. | Sxwii 3 pparMeHTiB KOAY BUIAUISE NaM AT JJIsl MHOXKUHU IHCHHUX YUCell:
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926. | l1lo He MOKHA OTOJIONTYBATH CEPEJl CIUCKY WICHIB KJIacy:

927. | OrosionieHHs1 MPUBATHOTO (private) TOCTyMmy 0 YICHIB KJIacy O3HAYaE:
928. | OrosomeHHs 3axuIeHOro (protected) qOCTYIy 10 WICHIB KJIaCy O3HAYAE:
929. | MuTTeBe 3HaUCHHS HANIPYTW HA JAUISHII KOJIa:
U =(40+30+/2sin(et +30°))B.
BusnaunTu firoue 3HaAYSHHS I1i€1 HAMTPYTH.
930. | ¥ kodi, HaBeIEHOMY Ha CXeM,
u = (20+10N2sinwt)B,
1
R=100m oL=——.
wC
BuszHaunTu nokasu amrnepMeTpa eleKTPOMarHiTHOT CUCTEMU:
—{
R
U =—
* 13 T
z 1

931. | Bu3HaunTH OBHY MOTY>KHICTh, CIIOKUBAHY IIJISTHKOIO KOJIA, ISl IKOi Hampyra Ta
CTPYM BiAMOBITHO IOPiBHIOIOTH:

u = 141sin(wt+25°) B,
i = 2,82coswt A.

932. | 1o AifsSHKY KOJIa CUHYCOITHOTO CTPyMY (IUB. CXEMY) IPUKJIaIeHa HAIIpyTa
U = 141 sin(wt+25°) B. ITapamerpu koma: R=400m X, =30 Owm.
BusHaunty giroue 3Ha4€HHS CTPYMY y KOJII.

i R X
& II |I LY 4
U
933. | BusHauuTH KOMILIEKCHY MOTYXHICTh AUISHKH KOJa, JJIs SKOi:
u =70,5 sin(wt+25°) B,
i =1,41 sin(wt-60°) A:
934. | MutTeBe 3HaUSHHSI CTPYMY Ha JUISHII KOJIa:
i =[1+0,5,2 (sin ot —15° )|A
Bu3HaunTy giroue 3HaU€HHSI LIbOTO CTPYMY.
935. | Cucrema piBHSHB TpaHchopMaTOpa B PeKMMi HABAaHTAKEHHS BiIPI3HAETHCS Bill CUCTEMHU

PIBHSIHb ACHHXPOHHOTO JBUI'YHA

936. | B MOMeHT mycKy KOB3aHHSI aCHHXPOHHOTO JIBUTYHA JOPIBHIOE:

937. | B aBUryHi NoCTiHHOTO CTPYMY 3 MapajedbHUM 30yKEHHSIM IPHU 3MiH1 MOJISIPHOCTI:

938. | Ekcruryaramisi ABUTYHa 3 HaBaHTOKEHHSM, MEHIIUM 3a 25 % BiJ HOMIHAJIBHOTO, HE
JIONTYCKAETHCSI:

939. | SIxi Martepiany BUKOPUCTOBYIOThCS Y KOHTAKTHHUX IEPETBOPIOBaYax B SIKOCTI KaTroa?

940. | Axi maTepiaau BUKOPUCTOBYIOTHCSA Y KOHTAKTHHX MEPETBOPIOBAYaX y SIKOCTI aHoAa?

941. | Ha3BiTh mpaBWIbHY BiANOBIAHICTH TUIY JIaTYMKA 1 HOTO MPU3HAYEHHS: MOTEHIIOMETPIuH1

natanku (1), poropesucropu (2), Tepmopesuctopu (3), TeH30pe3ucTopu (4), MpuU3HaUYeH1
U1l TIEPETBOPEHHS B OIIp 3 33J]aHOI0 MOXMOKOIO JIIHIHHUX a00 KyTOBHX MepeMilieHb (A),
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temmneparypu i Bosnorocti (b), nedopmaniii (B), ocsitinenocri (I):

942.

[IIuprHa pennTKH TEH30METPUUIHOTO mHepeTBoproBada b=5 mm, kpok merens t=0,05 mm.
Po3paxyBaTH 4yMCIIO ETEIh TEH30METPHYHOTO IEPETBOPIOBAYA.

943.

YacroTta mKeperna KuBJIeHHs eMHicHOro neperBoproBada (€I1) f= 3100 I'u. Po3paxysaTtu
KyTOBY YaCTOTY HaIlpyT'H )KHBJICHHS EMHICHOTO IIEpPETBOpPIOBayYa

944.

Slkoro  MeTomy  OTpUMaHHS  HENIHIHHOTO  PO3MOJAULY  OMOpY 1O  JIOBXKHHI
MOTEHIIIOMETPUYHOTO TIEPETBOPIOBaYa HE iCHY€E?

945.

Marepianu, 1O BUKOPUCTOBYIOTHCS JJII BUTOTOBJICHHS YYTIWMBUX  €JICMCHTIB
1'€301IePETBOPIOBAYIB Ta MAIOTh I'€30€JIEKTPHUYHI BIACTHUBOCTI:

946.

CKiTbKM  BiIOMO pEXHMIB pPOOOTH TicTepe3icHOro nBuryHa (IO #HOro MexaHiuHid
XapaKTEPUCTHII)?

947.

[Tokasu BombTMETpa, IO MA€ MIKaNy, MporpaayioBady B miama3oHi 0...100 B craHoBisTH
52 B, no3HayeHHs KJIacy TOYHOCTI Ha mikaii npuiaaay 1,5. O6uucauTu BiTHOCHY MOXUOKY
BHUMIipIOBaHHSI.

948.

[Tokasu ammepmerpa, 10 Mae MIKaly, mporpaayiioBany B faiana3oni 0...5 A cranoBiaTs 1,3
A, TO3HAUYEHHS KJIacy TOYHOCTI Ha mkam npwiany 1,5. O09uciuTu abCoMOTHY MOXHOKY
BHMIPIOBAaHHS.

949.

[Tokasu BoibTMETpa, IO MA€ MIKAITYy, TPOrpayiioBaHy B Jiana3oHi —6...+6 B ctaHoBmATE 3
B, no3HadeHHs Kjacy TOYHOCTI Ha miKaii mpuiaagy 2,5. OGUUCIUTH BIAHOCHY MOXUOKY
BHUMIipIOBaHHSI.

950.

[Toka3u ammepmerpa, 10 Mae MIKaTy, MPOrpaayioBaHy B aiana3zoHi —5...+5 A cTaHOBIATH
1,3 A, mo3HaueHHS Kjacy TOYHOCTI Ha mkami npuwiangy 1,5. OOumcautu abGComoTHY
MOXHUOKY BUMIPIOBaHHSI.

951.

BusHaunt a0CoNIOTHY Ta BIAHOCHY IOXMOKY BHMMIPIOBAaHHS CHIM CTpyMmy 1| A,
00OyMOBJIEHY HETOYHICTIO BUMIPIOBAJIBHOIO MNpuiaay kiacy TodyHocTi 0,2 3 Mexero
BUMIipIOBaHHA SA.

952.

Busnauutu abconmoTHy noxuOKy BuMiproBaHHs (pi3nyHoi BennuuHu 120 MB, 00ymoBiieny
HETOYHICTIO BUMIPIOBAJILHOTO Npuiiay kiacy Tounocti 0,05/0,02 B mianazoni 0...150 MB.

953.

Busnaunutu BigHOCHY MOXMOKY BHMiproBaHHS (i3nyHoi BenuuuHu 120 MB, 00ymoBieny
HETOYHICTIO BUMIPIOBAJIbHOTO Npuiiaay Kiacy tounocti 0,05/0,02 B nianazoni 0...150 mB.

954.

Busnauutu BiiHOCHY NMoxuOKy BUMipioBaHHs Hanpyru 5 B y miamaszoni (0-10) B, skmro
KJIaC TOYHOCTI MpUiIagay cTaHoBUTh 1/0,5.

955.

Bu3HaunTH Kjac TOYHOCTI MarHiTOEIEKTPUYHOTO BOJBTMETpPA 3 KIHIIEBUM 3HAUYEHHSIM
niamazony BumiptoBanb Uk = 300 B, skmo rpanndHe 3HaueHHS aOCONOTHOI TOXHOKH
BHUMIipIOBaHb MOCTIHHE 1 JopiBHIOE 1,5 B.

956.

Bu3HauuTH Kj1ac TOYHOCTI MAarHiTOENEKTPUYHOTO MiTiaMIiepMeTpa 3 KiHIIEBUM 3HAUEHHSAM
niamna3oHy BHMipIoBaHb cTpyMy [.= 0,5 MA, SKIIO0 rpaHu4He 3HAYeHHS aOCOJIOTHOI
MOXHWOKK BUMIPIOBAaHb MOCTIHHO 1 1opiBHIOE 0,015 MA.

957.

BuzHaunTy 3Ha4eHHS TPAaHUYHOI a0COIFOTHOT TOXUOKH TEPMOMETPA, IO MA€ IMKaTy tmin =
0 °C —tmax = 60,0 °C 1 knac Tounocri 0,6.

958.

JIiYMIIBHUK €JIEKTPUYHOI eHeprii Mae Kjac TOYHOCTI . OO0umncnuTH MOXMOKY, Ky BiH
MOKE JIONYCTUTH NpoTsroM Biaiky 100 kBT-rox.

959.

Jlosxwuna pedpa kyoda a = (38,0+0,3) cMm. O6uuncnutu ioro 06’em V. @opmyiia 38’sa3ky: V
= a3

960.

OOYMCIUTH TOTYXKHICTh IMOCTIHHOTO EJIEKTPUYHOI0 CTPYMy Ha IIiJACTaBi pe3yJbTaTiB
NpsSIMUX BUMIpIOBaHb Harnpyru Ta ctpymy: U = (74,5+0,3) B; 7= (2,50+0,15) A. ®opmyia
3B’SI3KY:

P=UI
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961. | Koedimientu xapakrepucTuuHoro piBHsHHS 3amMkHyToi CAK, BHXOIsf4M 3 mepemaTHOl
5
dynxkuii posimxayroi CAK murmamy W (S) = , MaloTh HACTYMHI
0,04s* +0,2s +1
3HAYEeHHS
962. | 3amkHyTa CAK, 110 Mae XapaKTEPUCTUIHHI MTOJTIHOM
D(s) =0,4s® +0,8s° + 2,05 + 2,0
963. | 3amkuayTta CAK, 1110 Ma€e XapakTepUCTUYHUN TIOJTIHOM
D(s) =0,4s® +0,1s* + 2,05 + 2,0:
964. | YoMy nopiBHIOIOTH YacTOTH crpsikeHHs JIAUX cuctemu 3 nepeaaTHoro (QyHKIEIO
1+10s)(L+s
w(s) = 1F100dxs)
(1+0,1s)(1+ 0,01s)
965. | Sxwuit makcumanbanii Haxmwt JIAX mae acratnana CAK tpetboro mopsjaky (3 actatusmMom
NepUIOro MOPSIKY), Y CKIal sIKOi € (popcyroya JIaHKa NepUIoro NopsIky?
966. | Yomy mopiBHIOE yactora 3pizy JIAUX cucremu 3 nepenatHoro (yHKII€I0, IO JOPiBHIOE
1
?
s+2
967. | Yomy nopiBHioe koedinieHT nmoxubku CO, sxmo nepeaatHa ¢yHkiis po3iMkHyToi CAK
0,43
mae surasig W (s) = ——?
0,39s+1
968. 1
SAxuto mepenatha dynxuis posimkrytoi CAK mae urnsan W (S) = ———, 1o
0,2s+1
nepeAaTHa QyHKIlIS 3a TOXUOKOI0 OyJie TOPIBHIOBATH:
969. | Sxuii xapakrep moxuOku mae Micue Ha Buxoal 3amkHyToi CAK (y cramomy pexumi),
akiio po3iMkHyTa CAK Mae actatusm nepiioro nopsijKy, a BXijHa Jisl € KBaJpaTUYHO0?
970. | SIxkum mnoOBUHEH OyTH 3arajJbHUi KOeQIi€EHT MiJACUICHHS CUCTEMH, 00 BiIHOCHE
3HAYEHHS MOXUOKU PETYIIOBAHHS 11010 BX1IHOTO CUTHATY HEe nepeBunryBaio 10%?
971. | SIKicTh JUCKPETHOI CHCTEMH XapaKTepH3yeThCsl OOpaHMM TMEpioAOM JHUCKpEeTH3alii
HETIEPEPBHOTO BXiHOTO cUrHamy | .
3a yMOBH, IO BXIJIHUH CHTHAJI XapaKTEpU3YETbCS MAKCUMAaJbHOIO YacTOTOK y Horo
CIIEKTpi (), , 3 SIKMX YMOB [IOBHHEH OOMpaTHCs mepiox auckperusarii 1, ?
972. | B cucremi kepyBaHHS piBHEM piguHH hp 3 TpOrpaMHUM peryasTopoM P, pobounm

opranom (kepoBanuM kiamanoM) PO ta emHicTIO 3 pinuHo0 (00’ekTOoM KepyBaHHsa) OK

¢Q36yp
OK

hy
>

hs

HACTYITHHI alTOPUTM PO3PaXyHKY KEPYIOYOTrO BIUIUBY (IIOJ0KEHHS BIICKHOI 3aCIIiHKH )
Lsc

Ah L Q
—> P > PO >

HOBHICTIO BIIKpUTA, KO N, <h; — A,
L, = {nosHictio 3akputa, AKwo h,, > h, + A, PEAI3ye TaKHH 3aKOH KepYBaHHSL:

L;., 1HaKme
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973. | B cucremi kepyBaHHA piBHEM piguHM hp 3 mporpaMHUM peryasTopoM P, pobounm

opraHom (kepoBanuM kjiananom) PO Ta emHicTio 3 piguHOI0 (00’ €kTOM KepyBanHs ) OK

¢Q36yp
OK

hy — Ah—lsg—Q

—>)—> P PO —>

HAaCTYIHUH aITOPUTM PO3PaXyHKY KEPYIOUOTO BILUIUBY (TIOJIOKEHHS BITYCKHOI 3aCJTIHKH )
Lsc

1) Ah=h, —h,,,
2) L, = K, - Ah

peatizye Takuil 3aKOH KepyBaHHSL:

hy
>

974. | B cucrtemi KepyBaHHS piBHEM piauHM hp 3 mporpaMHuUM perynsitopom P, pobGounm
opranoM (kepoBanuM kiarmanom) PO ta emHicTIO 3 piguHOIO (00’ €kTOM KepyBaHHs) OK
‘LQ36yp
h3 Ah I—3C Q hH
—>» P —>» PO —> OK|>
HACTYIHUN aJIFOPUTM PO3PAXYHKY KEPYIOUOTO BIUIMBY (TIOJIOKEHHS BITYCKHOI 3aCJIIHKH)
Lsc
4) Ly =Lser+ Ly
peatizye Takuii 3aKk0oH KepyBaHHs (AT — TPUBAIICTH OCHOBHOT'O IIUKITY KOHTPOJIEPA):
975. | B cucremi kepyBaHHS piBHEM piguHH hp 3 TpOrpaMHUM peryasTopoM P, pobounm

opranom (kepoBanuM kiamanoM) PO ta emHicTIO 3 pinuHo0 (00’ekTOoM KepyBaHHsa) OK

$Q36yp

hy
>

hs

HACTYITHHUI aIrOPUTM PO3PAXYHKY KEPYIOYOrO BILUIMBY (IIOJIOKEHHS BIIYCKHOI 3aCIIiHKH)
Lsc

Ah Lsc Q
—> P > PO —> OK
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) Ah=h, —h,,,

2) Ly, =K - A,

3) Ly, = Lye, + K, - AR- AT,

4) Ly 5 =Ks-(Ah—Ah_p)/Ar,
5) Lyc =Lsci+Lsco + Lyces,

6) Ah_p=Ah

peaisye Takuil 3aKkoH KepyBaHHs (A7 — TpUBAIiCTH OCHOBHOTO ILHMKIY KOHTPOJEPA,
AN P — nonepenne 3HAYCHHS TOMUIKH CHCTEMH):

976.

Y BUMNAAKy, KOJU BHUKOHYIOTHCS HACTYHMHI BHUMOTM — BHUKOHABYMI MEXaHI3M MOXKe
npuiiMaT 0arato ctaHiB (3MiHIOBATH IHTEHCHUBHICTH CBOET POOOTH), € JOIYCTHMHM IIEBHE
MOCTIHE BIIXWJICHHS JIHCHOTO 3HAYCHHS KEPOBAHOI BEJIMYMHU BiJ 3a/1aHOTO, KEpOBaHA
BEJIMYMHA € IPOMIKHOIO KOOPAWHATOIO B CUCTEMI KepyBaHHS (HE € BUXIITHUM KEPOBAHUM
rnapameTpom), 00’ €KT KEpyBaHHS HE € JIOCUTh 1HEPIIIHHUM — JOLULIFHO 00paTh HACTYITHHMA
3aKOH KEpyBaHHS:

977.

VY BUNQAKY, KOJIM BHUKOHYIOTbCS HACTyNHI BHUMOI'M — BHKOHABYMIl MEXaHI3M MOXe
npuiiMaTH 0arato cTaHiB (3MIHIOBATH IHTEHCHBHICTH CBOEI POOOTH), € HEIOIYyCTHUMHUM
MOCTii{HE BIAXWIEHHS AIMCHOrO 3HaUY€HHs KePOBAHOI BEJIMUMHM Bij 33/1aHOTO Ta KEPOBaHA
BEJIMYMHA € PE3yJbTYIOUMM KEpPOBAHMM I[apaMETPOM B CHCTEMI KEpPYBaHHS, OO €KT
KepyBaHHS HE € JOCUTh IHEPIIHHUM, BiACYTHI BUMOTU ILIOJ0 MIBUIKOII peryistopa —
JOLIJILHO 00paTH HACTYNTHUM 3aKOH KEpyBaHHSI:

978.

VY BUNaAKYy, KOJIM BUKOHYIOTbCS HACTYNHI BHUMOTM — BHUKOHABUMIl MEXaHI3M MOXe
npuiimMatu 6araTo CTaHIB (3MIHIOBATH IHTEHCHBHICTh CBOE€I pOOOTH), € HETOIYCTUMHM
MOCTii{HE BIAXWIEHHS AIMCHOrO 3HaU€HHs KepPOBAHOI BEJIMUMHM BiJ 33/1aHOTO Ta KEPOBaHA
BEJIMYMHA € PE3yJbTYIOUMM KEpPOBAHMM IIapaMEeTPOM B CHCTEMI KEpPYBaHHSA, OO0’ €KT
KEepyBaHHS HE € JIOCUTh IHEpUIHHUM, OakaHO MIABULIMTU IIBUJKICTH PETYIIOBAHHS —
JOLIJILHO 00paTH HACTYNTHUM 3aKOH KepyBaHHSI:

979.

VY BuUNaaKy, KOJIM BUKOHYIOTHCSI HACTYIHI BHUMOTHM — OO0’€KT KEepyBaHHS € JOCHTb
1HepIIHHNUM, KEpYBaHHS BUKOHABYUM MEXaHI3MOM 3 PeryJsaTopa (MiKpOKOHTpOJIEpa)
pearizyeTbes JIUIIe OJHUM CUTHAJIBHUM MPOBIAHUKOM (KpiM HYJIBOBOTO), IO MOXE MaTH
JIUIIE J1Ba PIBHI CHTHANy, AONMYCTHUMUM € THMYAacOBl MEpPIOAMYHI BIAXWIEHHS JIHCHOTO
3HA4YEeHHs K€POBAHOI BEIMYMHU BiJl 33/1aHOT0, 0a)KaHO CIIPOCTUTH AJTOPUTM KEpPyBaHHS —
JIOLIJTEHO 00paTH HACTYNHUM 3aKOH KepyBaHHSI:

980.

B nacrynmHoMy BuIaaky HeMae OOOB’SI3KOBOi MOTpPeOM 3aMiHIOBATH peJIeHHUN 3aKOH
KEepyBaHHS OJJHUM 3 HETIEPEPBHUX:

981.

Y BUMNAAKy, KOJIU BHUKOHYIOTHCS HACTYIMHI BHUMOTHM — BHUKOHABYHMA MEXaHI3M MOXKe
npuiiMaTy Juile JBa CTaHU (BBIMKHEHO/BUMKHEHO), OO ’€KT KEpyBaHHA € JIOCUTb
IHEPIIIHUM — JIOIIBHO 00paTH HACTYIMHUN 3aKOH KEepYyBaHHS:

982.

VY xomi, 300pak€eHOMY Ha cXeMl, BUBHAYUTh 3HAUEHHS CTPYMY i1 Yy MOMEHT KOMYyTarlii,
axmo: U =100 B, R1 =R2=R3=500wm, L =20 mlH,
C =10 mx®.
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it
+ L g C
R1
N [sz
_ |

983. | OneparopHa cxemMa 3aMilIeHHs! KOTYIIKH iHIYKTUBHOCTI Ma€ BUTJISI:

984. | Slkwmii 3aranpbHUI BUTIISIT MA€ ONIEPATOPHA CXEMa 3aMillleHHs KOHAeHcaTopa?

985. | Ans ninsHKY KoJia, MOKa3aHoi Ha cxeMi, 3akoH OMa y onepaTopHiid (opMi Ma€e BUTIISL:

EP) R pL L0 (p)
~N &
——{ ] oO—
Uab(p)
986. | 3naiiTi opurinan GyHkiii f(t), 300paxenHs o Jlamacy siIKoi Ma€ BUIJIS:
F(p)=—1—
p(p+a)

987. |V koni nocriiiHoro ctpymy, 306paxeHomy Ha cxemi, 3Haiitu crpym i,(0)y moment

KOMyTaIii
Uo

988. | Tpancdopmarop 3 KoedirieHToM Ky=1:

989. | MaremaTnyHa MOJIeNTb ACHHXPOHHOTO JIBUTYHA 13 3araJlbMOBAaHUM POTOPOM BiJTIOBIIA€:

990. | [Ipu akTHBHOMY HaBaHTAKEHHI B CHHXPOHHOMY T€HEpaTopi:

991. | [Ipu mopiBHSAHHI ABUT'YHIB MOCTIHHOIO CTPYMY 3 PI3HHUMHU THUIAaMU 30y/DKEHHS HalOLIbII
JIHIAHI XapaKTePUCTUKHU MAIOTh:

992. | BennuuHa nepeMilleHHs MITKH 110 KOHTAKTHIM TOpXKII JiHIMHOTO MOTEHIIOMETPUYHOTO
neperBoproBada (JIIIT) Al=3 mm, manpyra xwusienns JIIIIT U = 50 B, BuxigHuii curaan
JIIIT AU =0,8 B. Po3paxyBaTu 3arajbHy JOBXKHHY OOMOTKM Ha Kapkaci JiHIHHOro
MOTEHI[IOMETPUYHOTO NEPETBOPIOBAYA.

993. | 3aranpHa JOBXKMHA OOMOTKM Ha Kapkaci JIIHIHHOTO MOTEHIIOMETPUYHOTO MepeTBOPIOBaya
(JIIIT) 1=187,5mm, npoim oomotku JIIIII — KoOHCTaHTaH 3 JiaMeTpOM Mepepizy
diz= 0,28 mm. Po3paxyBaru 3aranbHy KUIBKICTh BHUTKIB JIIHIHHOTO TOTEHI[IOMETPHYHOTO
TIEPETBOPIOBAYA.

994. | IIpoBig 0OMOTKM Ha Kapkaci JHIHHOTrO MmoTeHuioMeTpuyHoro mnepersoproBaua (JIIIIT) —
KOHCTAHTAH 3 TaKMMH XapaKTepHUCTHKaMH: Iuioma repepizy ¢ = 0,049 Mm%, mpumycTima
ryctuna ctpyMy & =5 A/mm?%, Hanpyra xusnenns U = 50 B. PospaxysaTu 3araabHuil omip
JMHIHHOTO MOTEHIIIOMETPHYHOTO MMEPETBOPIOBAYA.

995. | Tenzomerpuunuii nmeperBoprosad (TIT) mae HacTymHi mapameTpu: 6a3a |,=20 MM, mmprHa

2 . - . .o
b = 5 MM, muToMa noBepxHs oxonokeHus O, = 2107 MM%/Br, BuXimHuii BHYTPiIHIiH
> oon >

omip TII r=10087 Om. Po3paxyBaTH Hampyry OKHBIEHHS TEH30METPUYHOTO
IIepeTBOPIOBAYA.
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996. | Hanpyra >xuBneHHS TeH30MeTpuuHOro meperBoproBada (TII) U=449,2 B, Buxigawmii

BHYyTpitHi# omip TIT r =10087 Owm.
Po3paxyBaT MOTY>KHICTB, 110 CIIOKHBAETHCS TEH30METPUYHUM TIEPETBOPIOBAYEM.

997.

Hampyra mkepena >xuBieHHs: eMHicHOro meperBoproBava (€I1) U = 100 B; BayrpimHii
omip €11 R =2,4 MOwm.

Po3paxyBaTii TOTYXHICTh, IO PO3CIIOETHCS HAa aKTHUBHOMY OIIOpI  €MHICHOTO
MIEPETBOPIOBAYA.

998.

Ha oOxyagnHKKM KBapIOBOrO M'€30€JIEKTPUYHOrO mepeTBoproBaua i€ cuina F = 9,81 H,
€MHICTh I'e30eNeKTpraHOro neperoproBada C = 3,1.107? ®, emuicts cxemu Cex = 4-10712
@, n'e30eeKTpUYHA CTaTa KBapiry K = 2,14-10 2 Ki/H.

BusHaunTy Hanpyry, o 3HIMA€ETHCS 3 IT'€30MEePETBOPIOBAYA.

999.

Ha oOxiranmuHKu KBapIioBoro m'e3oenekTpuuHoro nepersoprosada (I1IT) mie cuna F = 9,81
H, moma mmactud Sx = 5 cm? =5-107* M?, a TopmmnHa mnactud d = 5-107 M, mienexrpuyHa
cTama KBapiy & = 3,5, JieleKTpuuHa cTama BakyyMy & = 8,85-10712, m'e3oenmexrpruna
crana kBapiry K = 2,14-10 Kw/H.

BusHaunty Hanpyry mMi>k 0OKJIaJIMHKaMU KBapIIOBOTO 11'€30€JIEKTPHYHOTO TIEPETBOPIOBAYA.

1000.

MinimanpHa BeIMYMHA BITHOCHOI aedopmarii TeH3omerpuyHoro meperBoproBayda (TII)

-8 . . . . 6
£=5-10""; monyns npyxHocTi cTanmpHOi AeTanm, Ha aky Hakneimo TII, E=2-10
kr/cM?. BU3HAUNTH MiHIMaTbHY HANPYTY CTali, IKy MOxe 3aMipaTu ganuii TI1.

1001.

[IpoBig 0OMOTKM Ha Kapkaci JIIHIHHOTO MOTEHI[ioOMeTpuYHOro mneperBoproBada (JIITIT)
KOHCTAaHTaH 3 TAKMMM XapaKTepPUCTHKAMH: IUIoma mepepisy oomotku (= 0,049 wmm?,
nutomuit omip p = 0,49 Om-Mm?/m; 3aranphuii omip R = 204,08 OM, 3aranbHa KiTbKicTb
BUTKIB 0OMOTKM W = 669,64. Po3paxyBaTu cepeaHIO JOBXMHY OJHOTO BUTKA JIHIIHOTIO
MTOTEHI[IOMETPUYHOTO MTEPETBOPIOBAYA.

1002.

ITpoBig 0OMOTKHM Ha Kapkaci JiHIHHOro MoTeHIioMeTpu4yHoro nepersoproBaya (JIIIII) 3
niamerpom mepepisy diz=0,28 MM, cepesHst 10BKUHA 0HOTO BUTKA |0 = 2040,82 MMm.
Po3paxyBaTu rabapuTHI po3MipH KBaJApaTHOIO Mepepidy JIHIHHOTO MOTEHIIOMETPUYHOTO
MIEpPETBOPIOBaYa, SKILO J11aMETPOM Nepepizy 0OMOTKH MOYKHA HEXTYBATH.

10083.

BusnauuTtu noctiiiHy yacy 1HEpLiiHOI JaHKU MEepPIIOro NOPSIKY:
20.757
19.027
17.298
15.568

13.838

12.108

10.379

5.189

3.460

1.730

0.000

0.00
.51
02
.52
10.03
12.54
15.05
17.55
20.06
22.57
25.08
27.58
30.09
32.60
35.11
37.61
40.12

1004.

SIxa nepenaTHa (yHKIis Bignosinae 300paxeniit JJAUX po3iMKkHyTOi cuctemu?
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1005.

SIK1I0 BXiMHUI BIUIMB HA CTATUYHY CUCTEMY JIOPIBHIOE t, TO JIJIsl BUKJITFOUCHHSI TIOXUOKH 32
MIBUIKICTIO HEOOX1THO BBECTH JIO CKJIATy CHCTEMH

1006.

Ha pucynky HaBezneHa crpykrypHa cxema CAK. OLiHUTH TOYHICTb CUCTEMH NIPH
&€

BiJIITpAIFOBaHHI BX1IHOT 1ii Ta 30ypeHHs (g Ta f).
f
g 10 2 £ 1
_> [
—% " Tts 1+4s s

V7<

1007.

[epuri koedilieHTH MOXUOKH MO BX1THOMY BIUTMBY MAlOTh BUTJISL:

Cy=C,=0; C, =%;c3:—T1+T2 1

k k?

Sxuit nopsgok acratuzmy mae CAK mo BiTHOIIEHHIO 10 BX1IHOTO BIUIMBY?

1008.

Yomy HaOIMKEHO TOPIBHIOE KPUTUYHUHN KOE(ILIEHT MiJCUICHHS 3 oIy Ha KpuBy D-

pos6urrs, sxmo UL(W) =1,27w? —1, V1(w) = 0,14w° — 2,6w

107

V1(w) + \;0

—51-

-0+

Ui(w)

1009.

3a3nHauTe, sKa mapa koedimiertis b0 Ta b1 Oyme BipHOIO M1 HacTymHOT MaTpuIl Payca?

bl b3 bS

b0 b2 b4
2 2 1
3 4 1

1010.

MiJCUIICHHS Mae MepeaTHOK  (PYHKIIIEIO

K
TSP +T,8% + T,s +1

Sxiii  koedilieHT

W (s) =

cucreémMa 3 TUITY:

, 3 oy Ha ADYX?
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-
V1n(|w|)
12 ' |
----- T2 4
- jl—r2
r-tan(FH-EJ
Utn(lwl).r.r.r
1011.| OGepite BHpa3, sKid Bu3Hauae curHayn ycrajenoi nommiku CAK, 300paxenuii Ha
HACTYIHOMY Trpadiky:
x(t)
Xy (1)
10
t
ne x2(t) — nunamivyna nommika CAK.
1012.| Yomy nopiBHIOIOTH 3HaYeHHs PiBHIB mepmmx aABoxX immynbeiB (HI Ta H2) mepeximuoi
xapakTtepuctuku nuppoBoi CAK, skuro ii nepenatHa QyHKIIS Mae BUTIISAL
W(2)= Y(z) _ 0132240105
X(z) z*-1.277z+0.514
1013.| SIxi 3 3a3HaueHMX TMAap KOPEHIB xapakTepuctuuHoro piBHAHHS mudpoBoi CAK
3aJIOBOJIbHSIOTH YMOBAM CTIMKOCTI cucTeMu?
1014.| SIxuit Bupa3 103BOJISIE OTMIMCATH HENMHIHHY XapaKTEPUCTUKY TAaKOTO THITY?
05T i
4
f
/
)
/
Fi(a I —
(a) -1/ o 1
¢
!
;
il‘
" o-05+
a
1015. | Yomy nopiBHIOE QyHKITis
TapMOHIMHOTO KOEQIIEHTY mepenadi, KMo KoeIieHTH TapMOHINHOI JiHeapu3alii
4c d
BusHavaroThes sk: (@) =—, —q(a)=0
ma  dt
3a ymoBH, 110 € = 10
1016. | BBeneHHs curaainy 3 OJIHOTO aHAJOTOBOTO JaTunKa B
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MIKPOITPOIIECOPHIN CHUCTEMI KepyBaHHS (MIKPOKOHTpPOJIEp HE MA€ aHAJIOTOBUX BXOJIB) Ta
BHJIa4a KEPYIOUOro BIUIMBY Ha IU(GPOBHUI BUKOHABUMI MEXaHI3M 3a pelIeHUM 3aKOHOM
KepyBaHHS pealli3yeTbCsi HACTYITHOIO

cTpykTypHOIO cxemoro (/I — matumk, P — perymsarop, Ilc — miacumoBay, Pn — peneiinuii
eleMeHT, BM — BUKOHaBUMI MEXaHI3M):

1
1 ol At 5] p b e > Pr |>{BM
l) K
1
2) I > P > Ilc —> Pn —>BM
001 n
1 ol amm 5] p bl nanl] e M
3) K
00 n
1 ol an 5] p bl amml! e {BM
4) K
n
R T e B o T T g Y

1017.

BBeneHHs cuTHaTY 3 OZJHOTO aHAJIOTOBOTO JAaTYMKA B

MIKpOITPOLIECOPHIA CHCTEMI KepyBaHHS (MIKPOKOHTpOJIEp Ma€ aHajoroBi BXOAM) Ta
BHJa4a KEPYIYOro BIUIMBY HAa BUKOHABYMI MEXaHi3M 3 aHAJOTOBHM BXOJOM 32
MNPONOPIIMHUM 3aKOHOM KEpyBaHHs JOLUIBHO peai3yBaTH HACTYIHOIO CTPYKTYPHOIO
cxemoro ([ — matumk, P — perymstop, Ilc — miacumroBau, P — peneitnuit enement, BM —
BUKOHABYUH

MEXaHI3M):
1101 1
II F>{ AL —> P || [Ic —>{ P1 [—>{BM
3 A mx A
1
2) I > P > Ilc —> Pn —>BM
0101} n
I > ALl —>{ P [=>{LAIl|—> IIc —=>{BM
A mk A4

3)
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110 n
Jl > LAII—> P |- ALl Tc [>{BM
/ ‘ K ‘ N
4)
n
5) I —> P > HAIl[—> Ilc —>BM

1018.

BBeneHHs curnainy 3 OJHOro aHaJIOTOBOT'O J1aTYMKa B

MIKpOIIPOIIECOPHIN CHUCTEMI KepyBaHHS (MIKPOKOHTpPOJIEp HE MA€ aHAJIOTOBUX BXOJIB) Ta
BUJlaya KEpyHuoro BIUIMBY Ha LU(POBUN BUKOHABUMM MeEXaHI3M 3a HPONOPLIAHUM
3aKOHOM KEpyBaHHs JOLIIBHO peasli3yBaTH HACTYMHOIO CTPYKTYpHOIO cxemoro ([ —
natuuk, P — perynsartop, [lc — migcumoBau, Pn — peneiinuii enement, BM — BukoHnaBumit
MEXaHI3M):

1
1 ol A 5] p B e > Pr |>{BM
1) / HIK
n
2 I > P |- IIc F>{BM
3)
LT n
II F>{ AL —> P |>{LIAII > I1c > BM
‘: K j‘
110 n
Il > AL —> P |->BM
‘t HIK :‘
4)
n
5) Il | P > A [Ic —>{BM

1019.

BBeneHHs curHaiiB 3 aHaJOrOBHX JAaTYMKIB B MIKPOIPOLIECOPHIM CHUCTEMI KepyBaHHS
(MIKpOKOHTpOJIEp HE Ma€ aHAJIIOTOBMX BXOJIB) Ta BHJlaua KEPYIOUHX BIUIMBIB Ha BUKOHABY1
MEXaHI3MHU 3 aHaJOrOBHUMM BXOJAMM 3a HENEpPEPBHUMH 3aKOHAMH KEPyBaHHS JOLLIBHO
pearizyBaTH HAcTYIHOIO CTpYKTypHOw cxemoro (I — marumk, P — perymsarop, Ilc —
migcumoBad, Pn — peneiianii enement, BM — BukoHaBumii MexaHizM, KA — komyraTop
a”anoroBux curaaiis, KI[ — komyraTop undpoBUX CUTHAIIB HA pericTpax):
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1

1020.

BBeneHHs curHaiiB 3 aHaJOroBHX JaTYMKIB B MIKPOIPOLIECOPHIA CHUCTEM1 KepyBaHHS
(MIKpOKOHTpOJIEp HE Ma€ aHAJIOTOBUX BXOJIB) Ta BUJlaua KEPYIOUHMX BIUIMBIB Ha BUKOHABU1
MeXaHi3MU 3 HU(POBUMH BXOJaMHU 3a HENEPEPBHUMH 3aKOHAMH KEpyBaHHS JOLIIBHO
peaizyBaTH HAcTYNHOIO CTPYKTypHOIO cxemoro (/| — nmatumk, P — perynstop, Ilc —
nigcuioBay, Pi — peneitnuit enement, BM — BukonaBuuit mexanizm, KA — komyrarop
a”anoroBux curiaiis, K1 — komyraTop undpoBUX CUTHAIIB Ha pericTpax):

1021.

BBeneHHsS CHUTHANIB 3 aHAJIOTOBUX JATYHMKIB B MIKPONPOIIECOPHIN cHUCTeMi KepyBaHHS
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(MIKpOKOHTpOJIEp HE Ma€ aHAJIIOTOBMX BXOJIB) Ta BHJIa4a KEPYIOUYHX BIUIMBIB HA BUKOHABY1
MEXaHI3MU 3 JAUCKPETHUMH BXOJaMH 3a pelieiHMMU 3aKOHAMU KEpyBaHHs JOLIIbHO
pearizyBaTH HACTYIHOIO CTPYKTYpHOIO cxemoio (/| — matumk, P — perymstop, Ilc —
migcuiaoBad, Pn — penelinnii enement, BM — BukoHaBumii MexaHizm, KA — komyraTop
ananoroBux curaaiis, KI[ — komyraTop undpoBUxX CUTHAIIB HA pericTpax):

1022.| JInsa amapaTHOro KepyBaHHS MOTOKOM JaHUX B iHTepdeiici RS-232 BHKOPHUCTOBYIOTHCS
HACTYIHI CUTHAJIU:

1023.| Sxmo Ha mpuiiMau mo iHTepdelicy RS-232 npwuiine curnan piBas 0 BojibT, TO BiH Oyze
CIIpUMATHUCS SIK:

1024.| TlepenaBau (komm totep apxirekrypu IBM PC) no intepdeiicy RS-232 (yepez COM-nopr)
JUId Tiepenadl JIOT1YHOI OAMHMIN (CTaH BKJIIOYEHO) BHJA€ (PI3UYHUI piBeHb B Mexax (Y
BOJIbTaX ):

1025.| IIpu mepenavi JaHUX BiJ BEIYYOrO JIO MiUIETIIONO MPUCTPOIO IO MTUHI I’C (3 7-6iTHOTO

aJipecarriero)
BUKOPHUCTOBYEThCS HAacTymHUM ¢(opmar (cxema) mepefadl (3alITpUXOBaHI JaHl — BIJ
BEY4Oro, He 3aIlITPUXOBaH1 — BiJl MiJJIETJIOT0):

[ s IMasterAdressi 0 I A |DATA] A [DATA]A/A[ P 1

1)

s } Slave Adress { 1 ] A |DATA] A [DATA]A/K[ P 1

2)

[ s } Slave Adress { 0 ] A |DATA] A [DATA]A/K[ P 1
3)

[ s } Slave Adress ] 0 | A |DATA] A [DATA]A/K[ P 1

[ s } Slave Adress ] 0 [ A ]DATA[ A ]DATA|A/K{ P 1

5)
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