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TectoBi 3aBnanHs mpU3HAUCH1 I IPOBEACHHS (axoBOTO ICIUTY PU MPHUHOMI
Ha HAaBYAHHS JJIs 300yTTS CTYNEHS «MaricTp» 3a cruemianbHicTio 152 «Metpooris
Ta 1HGOpMallIfHO-BUMIpIOBaJIbHA TEXHIKa», OCBITHS mnporpama «Komi roTepuzoBaHi
1H(opMaIIiiTHO-BUMIPIOBAJIbHI CHUCTEMI» y  JlepxaBHOMY  YyHIBEpCUTETI
«KutomMupchKa MOJIITEXHIKaY.

TecToBi 3aBHaHHS BUKOPUCTOBYIOTHCS BIAMOBIIHO /IO TUIIOBUX YMOB BCTYITY Y
3aKJIaJ Iy BHINOI OCBITH YKpaiHu, IO 3aTBEp/KeHI MIHICTEPCTBOM OCBITH 1 HayKH
VYkpainu. B3atu ydacts y ¢paxoBoMy BCTYITHOMY BHUIIPOOOBYBaHHI MOXYTh OCOOH,
K1 OTpUMaJIM OCBITHIM CTymiHb OakanaBpa, Marictpa, OKP cnemianicta, 32 ymMOBU
nojavi BIAMOBIJHUX JIOKYMEHTIB J0 TpudManbHOi Kowmicii  Jlep:kaBHOTO
yHiBepcuTeTy «KuToOMUpChKa MOITEXHIKA .

@®axoBUi ICOHUT MPOBOJUTHCS BIAMNOBIAHO 10 Trpadiky, 3aTBEPIKEHOTrO
roJIOBOKO MpuiManbHOi KoMicii JlepxkaBHOro yHiBepcurery <« KUTOMHpChKa
NOJIITEXHIKa». TpUBaIICTh BUIPOOYBaHHS — OJJHA aCTPOHOMIYHA FOAMHA.

3MICT TE€CTOBMX 3aBlaHb BijnoBigae CTaHIapTy BHUILOI OCBITHM YKpaiHU 3a
cnemiaibHicTIO 152 «MeTtposoris Ta 1HQOpMaIIiHO-BUMIPIOBAJIbHA TEXHIKaAY,
nepimuii 6akagaBpChbKUil piBeHb BUIIOI OcBITH (3aTBepmikenuid MOH Vkpainu 19
mucronana 2018 p. maka3z Ne 1263). TecToBi 3aBIaHHS MICTATh MUTAHHS 3 TaKUX
nuciuIIie: «ElekTpoHika Ta MikporporecopHa TexHika» (4. 1 — Amnanoroma
eNneKTpoHika, 4. 2 — IludpoBa enekrponika, 4. 3 — MIKpOIPOIECOPHI MPHUCTPOI),
«OcHOBH MeTpoJorii», «BuMiproBaHHS €JIEKTPUYHUX Ta HEEJIECKTPUYHUX BEIIUYUH B
TEXHIYHUX cucTeMax», «CranmapTu3zailisi, cepTudikaiis Ta YNPaBIIHHS SKICTIO»,
«OCHOBM  HOPMATHBHOi JOKYMEHTAIlll 3 METPOJOTIYHOro  3a0e3MedeHHS»,
«Komn'toTepHi TEXHOJIOTIT Ta MporpaMyBaHHs», « Builla MaremMaTukay.

biner ¢axoBoro icnuty Mictuth 40 TECTOBHX 3aBAaHb PI3HOTO CTYIMEHIO
CKJIQJIHOCTI, $IKl OXOIUTIOIOTH BCl TepesideHi Bumle aucuuiuiind. Habip TecToBux
3aBJaHb OuIeTy (POPMyeTbCS BHUIIAJIKOBUM UYMHOM 13 MacHUBY TECTOBUX 3aBIaHb
OKPEMUX AUCIHUILIIH.

biner haxoBoro icnuTy mMae Taky CTpyKTypy:

— 33 TecToBi 3aBIaHHg 110 2 0aju;

— 4 TecToBI 3aBAaHHA 10 4 Oanu;

— 3 TecToBl 3aBAaHHs MO 6 OaiB.

Po6orta omintoetbes 3a 100-6anpHot0 1IKasoro Big 100 mo 200 Gais.

MiHiMallbHa TIO3UTHBHA OIlIHKA JJIT y49acTi B KOHKYpCl Ha HaBYaHHS IS
OTPUMaHHS OCBITHbO-KBaNl(iKaliitHOTO piBHS «MaricTp» — 124 Ganu.
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1. IIEPEJIIK TUCHUIIJIIH TA TEM, BKUIIOYEHUX
0 PAXOBOI'O ICIIUTY

EnexTpoHika Ta MiKponpouecopHa TexHika (4. 1 — AHaJI0roBa eJ1eKTPOHIKa)
3micmosuti mooyae 1. Hanienpogionukosea enekmponika. Cxemomexnika
NIOCUNIOBAYIS.

Tema 1. 3arajibHa XapaKTePUCTUKA TUCHUITIHI

3micT auctummiey. [i 3B'I30K 3 iHIIUMM JUCHUILTIHAMU. IcTOpis PO3BUTKY
CJICKTPOHIKHU Ta MIKPOCXEMOTEeXHIKH. [IepCrieKTHBY pO3BUTKY .

Tema 2. ®i3u4Hi 0CHOBH €J1eKTPOHIKM i MiKpOCXeMOTeXHiKH

OCHOBHI TOJIO)KEHHSI Ta BU3HAYEHHS EIEKTPOHHOI Teopii TBEpAOro Tiia.
YTBOpEHHS p-n epexoy Ta Horo BIaCTUBOCTI.

TunoBa BoJIbT-aMIIepHA XapakTEPUCTHKA P-N Tepexoiy, il BIAMIHHOCTI BiJ
BAX nioga. Enextpuunuii 1 TerioBuil mpo6oi giona. TemmepaTypHa 3aieXHICTb
BAX nioaa. Tunu HaniBOpOBIAHUKOBHUX JI101B.

[TobymoBa 1 mpuHIMO [ii  OimojsipHoro TpaH3ucropa. I[lapamerpu Ta
XapaKTEepPUCTUKU. EXKBIBaJIEHTHI CXEMHU TPaH3UCTOPA.

Tema 3. EnexTponHi nigcuiaoBayi

Knacudikanist enekTpoHHUX mijcuiaoBadiB. OCHOBHI MOKa3HUKH, MMapaMeTpu
Ta XapaKTEPUCTUKU MIACUIIOBaYIB. BUKpPHUBIEHHS CUTHAJIB y MiACUIIOBayax.

Tema 4. EnextponHni nmiacuaroBadi 3minaoro crpymy (II3C)

CxeMu eNneKTpOHHUX MiJICHIIOBAYiB Ha OIMOISIPHOMY TPaH3UCTOPI 31 CIIUIBHUM
emitepoM (CE). Ilpu3nauenns enemenTiB. CriocoOu 3aBAaHHS CTAaTUYHOTO PEKUMY
poOO0TH TpaH3ucTopa. Po3paxyHOK Mo MOCTIHHOMY Ta 3MIHHOMY CTPYMY.

Tema 5. OnToe/IeKTPOHHI MpUIAIH

CTpyKTypHa cXxema OMNTOEICKTPOHHUX MpuiaaiB (onTpoHiB). OCHOBHI BY3JIH,
MpU3HAYEHHS, BIACTUBOCTI Ta BapiaHTu peanizamii. CydacHi ONTPOHU Yy
MIKpOEJIEKTPOHHOMY BUKOHAHHI.

3micmosuii modyaw 2. CxemomexHika cneyianizosanux niocuno8ayis ma

2enepamopis.

Tema 6. IlincnmroBayi nocriiinoro crpymy (IITIC)

Tunu IIIC. Hanpyra 3mimenns Hyna. bamancui HIIC. BxigHi ctpymu
smineHHs. J{udepeniiituuii miacuioBady.

Tema 7. Onepaniiini mizcunroBaui (OIT)

CrpyxrypHa cxema OI1. OCHOBHI MapaMeTpu Ta XapaKTEPUCTUKH.

Tema 8. 3BopoTHiii 38’5130k (33) B miacuiIroBavax

33 B enexktpoHHuX miacwioBadax. Tunu 33. B 33 Ha OCHOBHI mapaMeTpu
Ta XapaKTEPUCTUKH TT1ICHIIIOBAYIB.

Tema 9. IlincnmoBayi nory:kuocti (ITIT)

OcnoBui  mapametpu IIII.  Crpykrypna cxema asoraktHoro [IIII.
[TopiBustnpHuit anani3 I pi3HuxX K1aciB.

Tema 10. I'enepaTopu rapMOHIYHHX KOJIUBAHb
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YMmoBu 6Gamancy ¢a3 1 ammiitya. KonuBanbHa xapaktepuctuka. ['eHeparopu
Ha RC konax.

EsexkTpoHnika Ta MikponpouecopHa TexHika (4. 2 — Hlugposa enexkTponika)
3micmosuii mooyae 1. IMnynvcHi enekmporHi npucmpoi

Tema 1. ®opmu BinoOpaxxeHHss HuPpoBoi iHpopmanii

XapakTepUCTUKU eNEKTpUIHUX cUrHamiB. [{udposi curnamu. IMmynscHi curHamm.
Ix xapakTepucTuKy.

Tema 2. Jloriuni ocHOBH MO0Y10BH ej1eMeHTIiB HM(PPOBOI TeXHiKH

OCHOBHI MOHATTA, BU3HAYEHHA, 3aKOHU 1 TeopeMu airedpu Jioriku. dopmu
MPE/ICTABIICHHS JIOTIYHUX (QYHKIIINA. Anredpa JIOTIKM MPU CUHTE31 JIOTIYHUX CXEM.
3agaya MiHiMizamii JoriyHuX GyHKIINA. [TOHATTS mpo MOBHUM Ta MiHIMAIbHUN
0aszucu.

Tema 3. OcHOBHI M0J10:Ke€HHS iMITYJIbCHOI TEXHIKH

TpauzucTopHuii Kito4 (IHBEPTOp) Ha OIMONSAPHUX TpaH3ucTopax. CTaTUUHUN Ta
JUHAMIYHUN PeKUMHU poOOTH KJTFO4a. 3aBa0CTINKICTb.

Tema 4. InTerpoBaHi cucTeMu eJieMeHTIB

JIoriyHi eeMEeHTH eJIEKTPOMEXAHIYHMX KJrouax, Jlofax Ta Tpansucropax. Cepii
nM(pOBUX 1HTErpadbHUX MikpocxeMm. CrucreMa YMOBHHX IO3HAY€Hb IHTETPOBAHUX
MikpocxeM. [lonokeHHs anredpu JOTIKY MPY aHaM131 JOTTYHUX CXEM 1 TPUIIAIIB.

ba3zoBuii JNOTiYHME E€NEMEHT TpaH3UCTOPHO-TpaH3ucTopHoi Joriku (TTJI).
Bukopucranns enementiB T7JI npu noOynoBi pizHux cxem. Cxemu TTJI 3 Tpboma
MOJIOXKEHHSIMU Ta 1X BUKOPUCTAHHS B KaHaJax 3B's13ky EOM.

bazoBuii noriyamii eneMeHT emiTepHo-3B's13aHoi Jioriku. (E3JI) ba3oBuii noriyanii
€IEMEHT Ha TOJhOBUX  KOMIUIEMEHTapHuX  Tpamsucrtopax (KMOII-norika).
Oco0MBOCTI BUKOPUCTAHHS €JIEMEHTIB PI3HUX CEPiid.

3'eqHaHHS €JEMEHTIB OJUH 3 OJHUM Ta 3 PE3UCTOpPAMM, KOHJEHCATOpamH 1
KITFOYaMH.

3micmosuti modynv 2. Kombinayitini nocnioosHi cui yugposi asmomamu.

Tema 5. @ynkuionanbHi By3iu EOM komOiHauniifHoi o Ty

CuHte3 By3J11B KOMOIHAIIIMHOTO THITY.

Hemudparopu, mudparopu, MYJIbTUIUIEKCOPU 1  JAEMYJBTUILUICKCOPH.
Cymaropu. [lpu3HadeHHs, airopuT™ (QYHKIIOHYBaHHS, TaOJIMIl ICTUHHOCT1, CXEMHU.
HaporienHus po3psiiHOCTI.

[IporpamoBani  joriyni  mMartpuui. IleperBoproBaui  komiB.  Lludposi
Komnaparopu. Mikpocxemu nepeBipku. [Ipu3HauenHs, anroputMu QpyHKI1OHYBaHHS,
TaOJIUII ICTUHHOCTI 1 CXEMH.

Tema 6. EnemenTapHi aBToMaTH 3 nam’ATTIO

Tpurepu. Knacudikamis. TaGmuri iCTUHHOCTI, PIBHSHHS POOOTH, CXEMH 1
JmiarpaMud poOOTHM AaCHHXPOHHMX 1 CHHXpOHHMX RS-tpurepiB, T-Tpurepis,
D-tpurepis.

Tema /. ®yHKIiOHANBHI By3/IH HAKONIMYYBAJIbHOI'0 THITY
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Perictpu. Busznauennsi, repminosnorisi, kinacudikaiis. CxeMOTeXHiKa 1 OCHOBHI
XapaKTePUCTUKHU PericTpiB. JIiunabHUKY. BU3HaueHHs, TEPMIHOJIOT1s, KiIacudikaris.
Metoauka CUHTE3Y JIYUIBLHUKIB 3 TOBUTBHUM KOC(IIIIEHTOM PaxXyHKY.

Tema 8. ImmyJibcHI AKepeJsia :KUBJICHHS

CprKTyle CXeMH JDKepel >KUBJICHHs. KoMIleHcamiiHl Kepena JKUBJICHHS
MOCTIHOTO 1 IMITYJIbCHOTO THIY. XapaKTepUCTUKH, Kiacudikaris, (GyHKIIIOHATbHI
CXEMH Ta MPUHITUIINA POOOTH IMITYJILCHUX JIKEPEN KUBIICHHS.

[HTeTpANPHI  MIKPOCXEMH TMaM'siTi Ta aHaJoro-IUGpPOBI IMEPETBOPIOBAYU
(OCHOBHI TTOJIOYKEHHS)

Buznauenns, kinacu@ikailisi 1 OCHOBHI XapaKTEPUCTUKH MIKPOCXEM Iam’sTi.
HamiBnpoBinuukoBi  omepatuBHi  3I1.  Ilpunmunu  moOyqoBU  aJpecHUX
3anmam'sitoByrounx npuctpoiB (317). Ctpykrypa aapecaux 3I1. CtaTuyHi 1 AMHAMIYHI
3I1. Tocriitni 311.

AHanoroBi  Kommapatopu.  AHajmoro-mupoBl  Ta  HUQPPO-aHATIOTOBI
nepetBoproBadi. Knacudikaris. Tunu. [punimunu noOyaosu. OCHOBHI TapaMeTpu Ta
XapaKTEPUCTUKHU.

EnexkTpoHika Ta MikponpouecopHa TexHika (4. 3 — MikponpouecopHi npucTpoi)
3micmosnuii mooyns 1. Ocnosu nobyoosu MIIC

Tema 1. OcnoBu apxitekrypu MII i MIIC

[Tonsartss mikpomnporecopa (MII), mikpo-EOM (MEOM), omHOKpuUCTanbHOT
Mikpo-EOM (OMEOM). OcnoBHi xapakrepuctuku MIT 1 OMEOM. Knacudikaris
MII 1 OMEOM.

[TonsitTst opranizamii ta apxitekrypu MIT 1 OMEOM. MoaynsHa cTpyKTypa
MII 1 OMEOM. OchogHi Tunu apxitektypu MIT 1 OMEOM.

Cucremna mumuHa MIIC (mmHa naHux, MIMHA aApecH, IIMHA YIPaBJIIHHSA).
[{ukiu 3BepHEHHS 10 CUCTEMHOT IMHU. Tumosi cTpyktypu MIIC.

Opranizaiis 070Ky (CETMEHTY) PETICTPIB: apecHl PEericTpu, PEriCTpU JIaHUX,
CHeIiajgbHl PEericTpHu.

Mertoau agpecartii JaHHX.

Tema 2. MikponpouecopHi KOMILUIEKTH

Cknan 1 mpusHauennss MI1 kommnekty mikpocxem. LlenTpansHuii mporecop:

o CTpYKTypHa CXeMa, Oprasi3aiis IIWH 1 OCHOBHI TEXHIYHI
XapaKTEPUCTUKU UEHTPAIBHOIO MPOLIECOPA;

o MpU3HAYEHHS 1  XapakTEPUCTHKHA  OCHOBHUX  €JIEMEHTIB
LEHTPAJIBHOIO MPOLIECOPa;

o MPU3HAYEHHS 30BHIIIHIX BUXO/IIB 1 KEPYIOUHUX CUTHAIIB,

o oprasizailisi MallIMHHOTO LUKITY;

. ci10Bo crany MII, mporpaMmHa Moaenp HEHTPAIBHOTO MPOLIECOPA,

o oprasizallisi KEpyBaHHsI BUKOHAHHSM ONEparlliii.

Orinka yacy BUKOHaHHS OKPEMHUX KOMaH/ Ta Iporpam.
Tema 3. Mikponpouecopuuii komiuiekT cepii K1810
Cxknan MIT kommuiekty cepii K1810, ocHOBHI TEXHIUHI XapaKTEPUCTHUKH.
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enTpansuuii nporecop KI1810BMS86. IlporpamHa MoOJ€ib LIEHTPAIBLHOIO
npouecopa. Opranizamis nam’sati MIl-cucremu. ®opmatu komanza. Crnocobu
aapecariii ganux. OcoOauBocti MoBH acembiiepa ASM-86. Cucrema komang MII
K1810BM&6.

Crpykrypa MII cucremu ympasniaas Ha 6a3i MII kommiexty cepii K1810.
Opranizaiiis BBeIEHHSA-BUBEICHHS 1HQopMarllii. Peanizaiis anroputMmy yrnpaBiiHHS.
Bumoru 10 cki1aqoBUX YacTHH.

Tema 4. IlpeacraBienns inpopmanii B EOM

Cucremn umcnenns (CY) ta ix 3actrocyBamHs B EOM. Ilozumivini i
Heno3uniiai CY. Ilpukinanyd mo3uIiiiHUX CHCTEM, SIKl1 3aCTOCOBYIOThCS B EOM.
[lepeBeneHHs ynce 3 OHOT MO3UIIITHOT CUCTEMH YUCIICHHS B JPYTY.

JIBiiikoBa apudmeruka. IIpaBuiia BHUKOHAHHS OCHOBHUX apU(METUUYHUX
omeparii y JBIAKOBIA CHCTEMI YMCIICHHS: JIOJaBaHHS, BiAHIMaHHS, MHOKCHHS,
JIJICHHSL.

®opmu  300pakenHs uucen B EOM. Cnocobu 300paxkeHHS ABIMKOBUX
cumBoiB. dopmatu naHux, 1mo 3acTtocoByroThcsi B EOM. Cnocobu koayBaHHS
nBiiikoBux uncenr B EOM. Ilpsamuii, oOepHEHMII 1 JONOBHSUIBHUM KOIM.
MonudikoBani koau. IlpaBuna BUKOHaHHA apUPMETHUHHMX Omepalii JoJaBaHHS 1
BITHIMAaHHS B KOJIaX.

Tema 5. Apu¢dpmeruuni ocnobu EOM

[Topo3psanui apupmMernyHi omnepaiii. BukoHaHHs apudMeTHYHUX oneparii
J0/IaBaHHs 1 BIJHIMAHHA LUIMX YMCEN 1 MPaBWIbHUX APoOiIB y GopMi 3 PpikcoBaHOIO
KOMOIO 1 3 IJIABaIOUOI0 KOMOIO.

Bukonanns omepariii MHOKeHHs 1 aiuteHHs yucen B EOM. OcolGmmBocTi
BUKOHAHHS OTMeEpaliii MHOXEHHs 1 JiIeHHS B ¢opMi 3 (PIKCOBAHOIO 1 TJIaBAIOUOIO
KoMO10. [ToxnOK1 BUKOHAHHS OTepaliiii MHOKCHHS 1 JIIJICHHS.

Tema 6. Jloriuni ocnoBu EOM

Kommextu (cepii) enemenTiB 1 By3iiB EOM. Ilo3HaueHHS €IEMEHTIB 1 BY3IIiB.
CrangapTi Ha yMOBHE TpadiuHe 300paxKeHHs.

Kom6inamiini cxemu (KC). 3amaui anamizy 1 cuntesy KC.

Cunre3 KC Ha JOT1YHUX €JeMeHTaxX IHTerpajbHUX MIKPOCXEM MaJloi CTETEeHI
iHTerpauii (3 BpaXyBaHHAM THIIA JIOTIYHOTO eJeMeHTa 1 KoedilieHTa o0'eJHaHHS Ha
BxoA1). Meronu cuntedy OaratoBuxigHux KC (Heszanexxna peamizaiisi, crijibHa
MIHIMI3aIlis Ta 1H.).

CrpykTypHi, PYHKIIIOHAJIbHI Ta MPUHITUIIATBHI €JIEKTPUYHI cxemMu. CTanaapTu
Ha MO0YI0BY CXEM.

Tema 7. Opranizauisa AJIII ta npouecopis EOM

Jlexomro3uilisi 00YMCITIOBAILHOTO MPUCTPOIO HA OTNEPAIliiHUN 1 yIpaBIsSIOUni
omoku. Ilpunnun akan. B.M. I'mymkoBa. Ilpu3nadeHHs apipMeTHUHO-JIOTIIHUX
npuctpoiB (AJIII) i mporecopis i1 ix mictie B cTpyktypi EOM. Tepminomoris.

Knacudikamis AJIII Tta ix ocHOBHI xapaktepuctuku. CTpykTypa i
mikponporpama AJIIl qns pgonaBaHHS 1 BiHIMAHHS JBINKOBUX uucen y Gopmi 3
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bikcoBanow komorw. AJIIl mns BUKOHAHHSA JOTiYHUX omepaliid. Opranizamis 1
po6ora iHTerpanbsaoro AJIIL.

VY3aranpHeHa CTPYKTypHa cXema IMpolecopa 1 MpPU3HAYEHHS 1i OCHOBHHUX
CJIEMEHTIB.

AnpecHa CTpyKTypa OCHOBHOI mam’sTi. HamiBcnoBo, ¢i0BO, MOJBiHE CIOBO.
Anpeca cimoBa. OcobimBocTi BUOOpPY CTpyKTypH 1 opmara komana. Konm omepartii
(KOIT). Anpecna uactmHa komanau. CrmocoOu anpecamii. CTekoBa aapecartis.
Komanau, nporeaypu i Mikponporpamu rnepeadi ynpasiaiHHS B Iporpamax.

Anroputm pobotu mporecopa. OOUYUCICHHS aapecd KOMaHIW 1 OIepaH/IiB.
Bubipka komannu 1 omnepanziB. [emmdpanis koMaHau. BukoHaHHd omepariiid.
[TonsiTTst IO cTaH mporuecopa (rmporpamu). Bextop (cioBo) cTany.

[lpuHnunu opraHizamii cuUcTeMH TIepepuBaHHs Tmpouecopa. Ilpioputer
nepepuBaHHs. KUIbKICTh  pIBHIB TepepUBaHHSA. AJTOPUTMH  MPIOPUTETHOTO
oOCITyroByBaHHsl 3alUTiB Ha mepepuBaHHs. OcoOIMBOCTI Oprasizaiii mpouesypu
nepepuBaHHs B nnepcoHanbHux EOM.

[Ipusnauenns 1 ¢yukuii npuctpoiB ynpasiinua (ITY) EOM. Tepwminosnoris
ocHOBH1 TmoHATTS. Knacudikamis I1Y. Crpykrypa 1 amroputvMu pobdotu IIV.
Oco6mmBocTi peanizarii [TY.

3micmognul Mooys 2. OcHosu npocpamysanus Ha Mogi Acembnep

Tema 8. Cucrema xomang MII

dopMaTy KOMaH/]l Ta JaHUX, CIOCOOM ajpecallli TaHuX, sIKI BAKOPUCTOBYIOTHCS
B MII. JloBxxnHa KOMaH/4 y OaiiTax Ta il pO3MIILIEHHS B aM’ STl IPOrPaM.

Oco6muBocti porpamyBands MII cuctem i3 BUKOPUCTaHHSIM MOB HH3BKOTO
piBHsa. OcHOBH MOBH AceMOrepa.

Cucrema xomaug MII:

o rpyna KoMaHj apuMETHUHHUX ONepaliii;

o rpyna KOMaH/ JIOTIYHUX OTepalliii;

o rpyna KOMaHJ nepeaayl KepyBaHHs;

o rpyna KOMaH]l BBEACHHS—BUBEIEHHS 1H(opMallii, podoTu 3i

CTeKOM 1 cnierianbHuX. JlupextuBu Acembnepa. MakpoKOMaH IH.

Tema 9. OcnoBu nporpamyBanns MII

dopMaTu 1aHUX, 110 BUKOPUCTOBYIOThCS B MII cucremax.

Cxema anroputmy, nianporpamu. [locniioBHICTh po3poOKH poOOUO0i KEPYIOUOi
nporpamu. TpaHCASTOPH, KOMIISATOPU, aCEMOJIEpU, MOHITOPH.

AJTOpPUTMH 1 TIpOrpaMu JO0JlaBaHHS Ta BiAHIMAaHHS 0araTOPO3PSIAHUX ILITUX
yucen 06e3 3HaKy 1 31 3HaKOM.

ANTOpPUTMH 1 TIpOTpaMM MHOXKEHHS IUIMX 4Yucea 0e3 3Haky (Ha OCHOBI
3aCTOCYBaHHs omepalliii JoJaBaHHs, HA OCHOBI 3aCTOCYBaHHsI OIepalliil 1ogaBaHH 1
3CYBY CTapIIMMHU 1 MOJIOJUIMMH PO3psAIaMU BIiepe], TAOJIUYHI METOIN ).

AnropuTMu 1 mporpaMu JUICHHS IIUIMX 4YuWcen Oe3 3Haky (Ha OCHOBI
3aCTOCYBAaHHA ONepaliid BiIHIMAaHHS Ta 3CyBY 3 BIJHOBIICHHSIM 1 0€3 BiJHOBJICHHS
ocTaui).

3micmosnuti mooyaw 3. Opeanizayis 66edenHs—eusedents ingopmayii ¢ MIIC
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Tema 10. InTepdeiicu MikponpouecoOpHUX CHCTEM i MPUHIIMIIM OPraHi3amii
CHCTEM BBe/IeHHsI—BHBeleHHs iHpopManii

3aranpHi BiioMocTi npo iHTepdeiicu MII cuctem.

[Tpunimmnu 1 3acobu opranizaiii BBeIeHHI—BUBEACHHS 1HQOpMaIIii.

[Tporpamua moxens nepudepiitnoro npuctporo. CTpyKTypa ApaiiBepa.

Tema 11. Ilpuctpoi BBenenusi—BuBeaeHns ingopmanii MII komiuiekriB

[TapanensHuii  iHTEpdeiic, mo mporpamyerbes. CTpPyKTypHa  CXeMma,
OpU3HAYEHHS 30BHINIHIX BHUXOJIB, TNPUKIAAU  3aCTOCYBaHHS, OCOOJIUBOCTI
porpaMyBaHHSI.

[TocnimoBuuit  1HTEepdeiic, 1m0 mnporpamyerscsi. CTpyKTypHa CXema,
MPU3HAYEHHSI 30BHINIHIX BHUXOMIB, TPHUKJIAAM 3aCTOCYBAaHHS, OCOOJIMBOCTI
porpamyBaHHS.

KonTponep mpsimoro goctymy 10 mam’sTi, IO mporpamyetbes. CTpyKTypHa
cXema, MPU3HAYEHHs 30BHIINIHIX BUXOJIB, MPUKIAJU 3aCTOCYBaHHS, OCOOJMBOCTI
porpamyBaHHS.

Kontponep mnepepuBanb, 1m0 mnporpamyerbcsi. CTpyKTypHa  CXema,
NPU3HAYEHHSI 30BHIIIHIX BHUXOMIB, TPHUKJIAAM 3aCTOCYBAHHS, OCOOJIMBOCTI
porpaMyBaHHSI.

Tema 12. JlonmoMizkHi cxeMHu

[Ipu3HaueHHs, OCHOBHI XapaKTEPUCTUKHU 1 3aCTOCYBaHHS JOMOMIXHHUX CXEM
MII KOMIIEKTIB: 1HTEPBAJIbHUI TailMep, reHepaTop TaKTOBUX CUTHAJIB, CUCTEMHHM
KOHTpoJiep, OydepHi pericTpu, MKHHI (popMyBayi.

Tema 13. Crpyktypa MII cucrem kepyBanns Ha 6a3i MII komniexkTiB

CrpykrypHa cxema MII cucremu kepyBaHHa. OpraHizaiisi BBEACHHSA—
BUBEICHHs 1H(hOpMaIlii: BBeAeHHs aHaioroBoi iHdopwmariii B MIIC 3a momomororo
AIII, BuBenenns nudpoBux kepyrounx curtams 13 MIIC Ha aHanoroBi BUKOHaBYI
enemeHTH 3a gomomoror [IAIl. Peamizamisi anroputmy ynpasiinHs. Bumoru mo
CKJIa/IOBUX YaCTHH.

3micmosHuti mooyne 4. Oonoxkpucmanvhi mikpo EOM

Tema 14. Ognoxpucranbua mikpo EOM MKS1

[Tpuznauenns MKS51: ctpykrypHa cxema, opratizalisi IIMH 1 OCHOBH1 TEXHIYHI
XapaKTePUCTHKU IIEHTPAIBHOTO TMpOIecOpa; MPHU3HAYEHHS 1 XapaKTEePUCTUKH
OCHOBHMX €JIEMEHTIB LIEHTPAJIBHOIO MPOLECcOopa; MPU3HAYCHHS 30BHIIIHIX BUXO/IB 1
KEpYIOUUX CUTHAJIB; OpraHizallisi MallMHHOrO UKITY; cioBo crany MII, nporpamua
MOJIENb IIEHTPAIBLHOTO MPOIEcopa; OpraHizallis KEpyBaHHS BUKOHAHHSIM OTEpallii.

Oninka yacy BUKOHAHHSI OKPEMHUX KOMaH/| Ta IIPOrPaM.

OcHoBu MeTpoJIoTii. BUMipIOBaHHS eJ1eKTPUYHUX TA HEeJTEKTPUIHUX
BeJIMYMH B TEXHIYHHUX CHCTeMax

Mooynw 1. 3azanbhi numanus Memponozii ma eneKmpudHuUx eUMIprO8aHs

Tema 1. OCHOBHI NOHATTSI METPOJIOTII T eJIeKTPUYHNUX BUMIPIOBaHb

3HaYCHHS BUMIPIOBAaHb B 3a0€3MEeUEHHI HAyKOBO-TEXHIYHOTO MTPOTPECY.

Buau ta Metoau BUMIPIOBaHb.
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Tema 2. Iloxubku BUMiploBaHb

Cucremaruzaiiigs IOXHOOK: aOCOJIOTHI Ta BIJHOCHI, CHCTEMATH4YHI Ta
BUIA/IKOBI, IHCTPYMEHTAJIbHI T4 METOANYHI.

VIMoBipHiCHA OLHKA pe3yNbTaTiB NPSAMUX BHMIpIOBaHb HPH 0araTopasoBHX
PIBHOTOYHHUX CIIOCTEPEKEHHSX.

Ominka pe3ynpTaTiB IPSAMUX BUMIPIOBAHb MPU OJTHOPA30BOMY CITOCTEPEKEHHI.

OO6poOKa pe3ynbTaTiB HEMPSIMUX BUMiPIOBaHb.

Mooynw 2. 3acobu 6umipio8anbHoi mMexHiKU, IiX OCHOBHI Mempono2iuti
Xapakxmepucmuku ma napamempu

Tema 3. Kuacudikauis 3aco0iB BuMipoBaHb, iX MeTpoJIOriuHi
XapPaKTEePUCTHKH Ta NAapaMeTPH, KJIAc TOYHOCTI

OcCHOBHI B1JIOMOCTI PO 3aCO0HM BUMIPIOBAJILHOT TEXHIKU

Kiacudikariss 3aco6iB  BUMIPIOBAJIBLHOI TEXHIKM 3a CIIOCOOOM TOJIaHHS
BUMIpIOBaIbHOT  1H(OpMAaIlli, METOJOM TMOPIBHAHHA 3 MIpOI, CTPYKTYpPOIO
NEePETBOPIOBAHb, (DYHKIIIOHATLHUM MTPU3HAYCHHSIM.

MeTposoriuHi XapakTepUCTHUK Ta MapaMeTpH 3ac001B BUMIPIOBAIBHOI TEXHIKH

Kitac TouHOCTI 32C001B BUMIPIOBAJIBLHOT TEXHIKU

Tema 4. BumiproBasibHi HepeTBOpOBayi

Krnacudikarisi BAMIpIOBAJIbHUX TIEPETBOPIOBAYIB.

[IpuHuun noOyJ0BM BUMIPIOBAIBHUX MEPETBOPIOBAYIB: MEXaHIYHI, MPYXHI,
PE3UCTHUBHI, M'€30€JEKTPUYHI, €MHICHI, 1THAYKTUBHI, 1HIYKI[iiiHI, TaJbBaHOMArHITHI,
TETLJIOBI, CJIEKTPOXIMIYHI, azicopOIiifHi, ONTOEJICKTPOHHI, 10HI3YIO4YOT O
BUIIPOMIHIOBaHHSI.

MeTposoriuHi XapakTepUCTUKH BUMIPIOBAIBHUX MTEPETBOPIOBAYIB

Tema 5. EjnexrpoMexaHiuni nmpujiaaud AJsi BUMiPpIOBAHHSI €JIeKTPUYHUX
BeJIMYUH

3aranpHl  BIJIOMOCTI Ta TEOpPETHMYHE OOTPYHTYBAHHS MOPHUHIUIY il
CJICKTPOMEXaHIYHUX MPUJIaAiB. YMOBHI O3HAYEHHS Ha IIKaaaxX MPUIaJIiB.

MarniToenekTpuyHi ~ BUMIPIOBJIbHI ~ MpWJIaaAM, 11X  METPOJIOTIYHI  Ta
eKCIUTyaTallliiHl XapaKTepUCTUKH.

EnexTpoMarHiTHI BUMIpIOBaJIbHI MPUIAAH, IX METPOJIOTIUHI Ta €KCILTyaTalliitHi
XapaKTEPUCTHKHU.

EnexTtpoauHaMiuHl ~ BUMIpIOBaJIbHI ~ MpWiIaad, 1X  METPOJIOTIYHI  Ta
eKCIUTyaTallliiHl XapaKTepUCTUKH.

EnexTpoctratuyHi BUMIpIOBaJIbHI MPUIAIU, TX METPOJIOTIYHI Ta €KCILTyaTaliitH1
XapaKTEPUCTHUKHU.

BumiproBaneHuid  MexaHI3M  IHAYKIIWHHOI cucTeMd. MeTposioriuni  Ta
eKCIUTyaTalliiiHi XapaKTepUCTUKH MPUIIAIIB 1HIYKIIHHOT CUCTEMHU.

BuwmiproBaneHuii  MexaHi3M  BiOpariiiHoi cucteMu. Mertposioriuni  Ta
eKCIUTyaTaIliiiHi XapaKTepUCTUKH MPUIIAIIB 1HIYKIIHHOT CUCTEMHU.

3BOPOTHIN €IEKTPOMEXaHIYHHI MTepeTBOPIOBAY.

Tema 6. EjexkTpoHHi BHMIipOBaJIbHI Npwiagd s BHUMiPIOBaHHS
eJIeKTPUYHUX BeJIUYHH
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3aranpHi  BIAOMOCTI Ta TEOpPETUYHE OOIPYHTYBaHHS MPUHIUIY  Ail
CICKTPOHHUX BUMiproBasibHUX npuiiais (EBII).

V3araneHeHi ctpyktypHi cxemu EBII. OcnoBui By3nu LBII. Knacudikaris
LIBII 3anexHO Big ciocoOy MepeTBOPEHHS aHAIOTOBUX BETUYHH B IU(POBUIA KOJI.

EnexTpoHHi BOIbTMETPU

EnexTpoHHi npuiaay s BUMIPIOBaHHS TApaMeTPiB €IEKTPUUHUX K1

Mooy 3. Bumiprosanns HeerekmpuduHux Qizuunux eeiuyun

Tema /. BumiproBaHHs1 TeMIiepaTypH

XapaKTepuCTUKN BUMIPIOBATBHUX BeMWurH. (OCOOJMBOCTI BUMIPIOBAHHS
teMriepaTypu TemmepaTypHi mkanu. [[poMucioBl BUMIproBadi TeMIEPaTypH.

TepMomeTpu po3MIMPEHHS.

MaHOoMeTpHYHI TEPMOMETPH.

TepmonepeTBoproBaui onopy.

3aco0u BUMIPIOBaHHS, 110 MPAIIOIOTh Y KOMIUIEKTI 3 TEPMOIIEPETBOPIOBAYAMU
OT10pYy.

TepmoenekTpuyHi IEepEeTBOPIOBAYI.

[Ipunanu nist BumiproBanHs Tepmo-EPC.

HopmyBaiibHI epeTBOproBayl.

TepmonepeTBopioBayi 3 yHi()IKOBAHUMU BUXITHUMHU CUTHAJIaMHU.

BumiptoBanHss ~ TemmepaTypd  KOHTaKTHHMH  METOJaMH,  aKyCTH4HI,
NIPOMETPUYHI, IHTErpajibHi, TepMOrpadiuHi METOIU BUMIPIOBAHHS.

Tema 8. BumipioBaHHs1 reoMeTpHUYHHMX PO3MipiB MaTepiaJjiiB Ta BUPOOiB

XapaKkTepUCTUKN BUMIPIOBAHUX BEJIMYHH.

BumiproBaHHs KyTOBHX Ta JIIHIHHUX PO3MIpIB.

BumiproBanHst po3MipiB y MalliMHOOY TyBaHHI.

Tema 9. BumiproBaHHSI TUCKY

3aranpH1 BiJIOMOCTI PO BUMIPIOBAIbHY BETUUUHY .

HedopmariiitHi BUMIpIoBadl TUCKY.

[TopiuiHeBi BUMipIOBayi TUCKY.

EnexTpuyHi BUMIpIOBaul TUCKY.

HudepeniiaabHi MAHOMETPH.

BumiproBaHHs THCKY BUCOKOTEMITEPATYPHHUX Ta arPECUBHUX CEPEIOBUIII.

BumiproBanHs THCKY BaKYyMHUMHU METOJIaMHU.

Tema 10. BumiproBaHHs piBHSI, KiJIbKOCTi Ta BUTPAT PE4YOBUHHU

3arajibHI XapakTEPUCTUKU BUMIPIOBAIBHUX BEJIWYMH Ta OCOOJMBOCTI iX
BUMIPIOBaHHS.

Meroau Ta 3acO0M BUMIPIOBAHHS PIBHA PIAKAX PEUOBHH.

MeTtoau Ta 3acO0M BUMIPIOBaHHS CUITy4YHX Ta KYCKOBHUX MaTepiaiB.

Meroau Ta 3aco0M BUMIpPIOBaHHS KUTHKOCTI Ta BUTPAT PEYOBHHH Ta 3arajibHi
BHUMOTH JI0 HUX.

[THeBMaTH4HI METOAM BUMIPIOBAHHS KUIBKOCTI Ta BUTPAT PEUOBHHHU.

TaxomeTpuyHi BUTPATOMIPH.

EnexrpomMartitHi, yJabTpa3ByKOBI, TEILIOBI BUTPATOMIPH.
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Butpatomipu 3MIHHOrO piBHS, BHXpOBI, KOPIOJICOBI Ta KOpEJAIIHI
BUTPATOMIPH.

BumiproBaHHs BUTpAT Ta KUTbKOCTI CUITYYHX PEUOBHH.

Tema 11. BumipoBanHsi napamMeTpiB HABKOJIUIIHBOT0 cepel0BUIIA

Metonu 1 mpuianud JJia aHajiily ckiagy rasiB. BumipioBaHHS BOJIOTOCTI.
[Ipunanu 1J1st KOHTPOIIIO HABKOJUIIIHBOTO CEPENOBUIIA

Mooy 4. Opeanizayis memponociuno2o 3abe3neueHHs NPOMUCIO80CMI

Tema 12. Opranizanisi BUMipIOBaJILHOI0 eKCIIEPUMEHTY

@®opMyIIOBaHHA METH EKCIepuMeHTy. Bulip KpuTepiiB OIIHOK TOYHOCTI
pe3yNbTaTIB EKCIIEPUMEHTY .

Bubip meroniB Ta 3aco0iB BuMipioBaHb. CrocOOM 3aXUCTy BHUMIPIOBAIBLHOT
amapaTypud Bix 3aBaj. MeToaM BUSBICHHS Ta BUKIIOYEHHS (3MEHILECHHS)
CUCTEMAaTUYHHUX IOXUOOK.

Tema 13. IloBipka 3aco0iB BUMipIOBAJILHOI TeXHIKH

[Tosipka 3BT.

[ToBipouHi cXeMH, €TAJIOHHI KOMILJIEKCH 1 3pa3K0Bi 3aCO0M BUMIPIOBaHb.

Tema 14. BukopucranHss nM(ppoBOi Ta MIKPONPOLECOPHOI TeXHIKH JIA
TEXHOJIOTIYHUX BUMIiPHOBaHb

Mikporpoliecopy y BUMIpIOBaJIbHUX MpUIaaax.

ABTOMaTHyH1 HU(POBI BUMIPIOBAIbHI NPUIIAIH.

3acTocyBaHHs IU(PPOBOT OOUUCITIOBATIBLHOT TEXHIKH.

Cranaaprusanis, ceprudikanisi Ta ynpaBJliHHA SAKICTIO

3micmosuti modyae 1. Cmanoapmuzayis ma KOHMPOIb AKOCMI NPOOYKYIl ma nociye

Tema 1. CyTHicTh cTaHmapTH3amii Ta 1i poJjb Y PO3BUTKY HANIOHAJIbHOL
€KOHOMIKH.

3HaueHHs CTaHJApTH3allli y TMPUCKOPEHHI HAyKOBO-TEXHIYHOTO IIPOTpECy,
YAOCKOHAJIEHH]  YIpaBIiHHS HAPOJHUM TOCIOJAPCTBOM, 3AIMCHEHHI €IMHOL
TEXHIYHOI TOJIITUKH, TIJBUIIEHHI SKOCTI MPOAYKIII 1 OCIyr. BUBYEHHS OCHOBHUX
NOHATh  CTAaHAApTHU3alli: CTaHAapTU3alisl, OO0 €KT CcTaHgapTh3alli, ramysb,
HOPMATUBHUHN JTOKYMEHT, CTaHJApT, TEXHIYHI YMOBH, O€3leKa, OXOpPOHa 3JI0pOB’s
JIIOJIE, OXOpOHA HABKOJMUIIHBOTO CEPEIOBUINA, CYMICHICTh, B3a€MO3aMIHHICTD,
yHiikamis. Meta crangapTu3zaiii. 3aBiands cranaaptu3aiii. Hanpsimu po3BUTKy Ta
OCHOBHI ITPUHIIMIM CTaHAAPTU3AIII1.

Tema 2. MaTtemaTnuHa 0a3a cTaHIapTH3ALIl.

3acTocyBaHHS MAaTEMAaTHYHO! CTATUCTHUKH, TEOpii MMOBIPHOCTI, Teopii irop,
CTATUCTUYHOTO aHamizy. [IOHATTS mpo puU3MKM MOCTavya bHUKA 1 CIOXKHBada Ta
MOMWIKMA BUMIPDIOBaHHS. YMOBHE TIO3HAYEHHS PAJMIB TEPEBAKHUX  YHUCEN.
[TapameTrpuuni psau. Psaum HOpManpHUX JHIMHHX po3MipiB. Bubip onmtumaibHOTO
apamMeTpUIHOTO PSIIY.

Tema 3. OCHOBHI MeTOAU CTAaHAAPTHU3ANLI.

Metonu  craHpmaptusamii:  yHigikaiis, arperaTyBaHHSA, B3a€MO3B’S30K.
VHidikaiis MiDKraigy3eBa, raidy3eBa 1 BupoOHuYa. [lokasHuku piBHs yHiDikamii
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npoaykii. ITouarrs cumrumidikamii Ta THmizamii. Buau B3aemo3aMiHHOCTI Ta il
MO3UTHBHI sKOCTi. KomIuiekcHa cranmapTu3aliis Ta ii pojib y MIJBUINCHHI SKOCTI
npoaykuii. CTangapTu3alis K CTUMYJISITOP TPUCKOPEHHS TEPMIHIB BIIPOBAHKCHHS Y
BUPOOHMIITBO HOBITHIX JOCATHEHb HAYKH 1 TEXHIKH.

Tema 4. Jlep;xaBHa cucTeMa CTaHIAPTH3AILIN.

CyTHICTh Jep>kKaBHOI CHCTEMHU CTaHjapTu3aiii, ii mpusHaueHHs. OpraHu Ta
cinyxOn  cranmapruzaiii. OO’extu crangaptusanii. Kareropii HoOpMaTHBHHX
JIOKYMEHTIB 31 CTaHAapTH3allli: Jep>KaBHI CTaHIapTH YKpaiHu, rajdy3eBl CTaHAAPTH,
TEXHIYHI YMOBH, CTaHAApPTH MignpueMcTB. OOOB’SI3KOBI Ta PEKOMEHI0BaHI BUMOTH
JEp’KaBHUX CTaHAApTIB YKpaiHu. [lopsaok po3poOKH, 3aTBEPAKEHHS Ta peecTparlii
KaTeropit crannapTiB. Buau craHmapTiB: OCHOBHI, Ha MPOJYKIIIO Ta MOCIYTH, Ha
MpoliecH, Ha METOIU KOHTPOJIIO (BUIIPOOYBaHb, BUMIPIOBaHb, aHai3y). Opranizaiis
pobiT 31 craHAapTu3alii. YTOpaBIiHHS ABUIBHICTIO y cdepl CcTaHaapTU3ailii.
[Ipu3HaueHHs: TEXHIYHUX KOMITETIB 31 cTaHAapTu3aiii. [npopmariiiine 3ade3nedeHHs
poOit 31 cTanaapTu3aiii. JlepkaBHUN HATIIA 32 TOJAEPKAHHSIM CTaHJAPTIB.

Tema 5. Cucrema noka3HUKIB AKOCTI NPOAYKIil.

ExoHoMmiuHe Ta comliaJibHE 3HAYEHHS MIJBUILCHHS SKOCTI MPOIYKIIII.
B3aeM03B’ 430K HAyKOBO-TEXHIYHOTO MPOrpecy 1 MiJABUILIEHHS SKOCTI MPOJyKLIi.
Ponb cTangapTH3anii B MiIBUILEHI SKOCTI MPOAYKI[li. BU3BHaueHHs OCHOBHUX MOHSThH
SAKOCT1, KOMIUIEKCHAa CHCTeMa YIPABIIHHS AKICTIO NpoAykuli. IToka3HHKH SIKOCTI
npoaykuii. Ponb kBamimeTpii y BHUMIpOBaHHI sKocTi mpoaykuii. Kiacudikaris
TEXHIKO-€KOHOMIYHUX MOKA3HUKIB SIKOCTI.

Tema 6. KoHTpPOJIb IKOCTI NPOAYKIIII TA MOCJIYT.

OcHOBHI TEepMiIHM 1 BHM3HAYEHHS METOJIB Ta 3ac00IB KOHTPOJIO SKOCTI
npoaykiii. Metoau KOHTpoJro, Kiacu@ikaiis 3aco0iB KOHTPOJIO 3a THIIAMH
KOHTPOJIbOBAaHUX  (PI3UYHUX BEJIWYMH 1 KOHCTPYKTUBHUMHU OCOOJMBOCTSIMH.
CratucTiyHUN KOHTpOJIb. MeToau HEpyHHIBHOTO KOHTpoi. EdekTuBHICTh
3aCTOCYBaHHS HEPYWHIBHUX METOIIB KOHTPOJIIO.

3micmosuti moOyab 2. Ynpasninusa axicmio ma MidcHApOOHI cucmemu
cmanoapmu3zayii i cepmuixayii

Tema 7. YnpapJ/iiHHA AKiCTIO NPOAYKIII TA MOCJIYT.

3arajibHe yIpaBJliHHS SKICTHO. PO3BUTOK CHCTEMHU SIKOCTI 3T1IHO 3 BUMOTaMH
cranaaptiB [SO cepii 9000. [TpuHIMIM 3araJIbHOTO YIpaBIiHHS SKICTIO. MiXkHapoH1
cragaapta Ta cucremu sakocti (ISO cepii 9000). Ceprudikaiiisi cucreM SKOCTI B
Vkpaini Ta 3a KOpIOHOM. Meroau caMOOLiHIOBaHHS (IpM 3a KpUTEPIIMHU
HaIlIOHAJIBHUX MPEMil 3 SKOCTI.

Tema 8. /lepxaBHa cuctema ceprudikamii.

HeoOxianicTh 3acTocyBaHHsS cepTH(diKalli B Cy4acHHX YMOBaxX. 3HAu€HHs
ceprudikaiii y TPUCKOPEHHI HAYKOBO-TEXHIYHOTO MPOTPECY, MiABUIICHHI SKOCTI
MPOJYKIIi 1 TOCYT, 3/[IHCHEHH] TEXHIYHO1 MOMITUKA. BU3HauYe€HHS OCHOBHUX TMOHSTH
ceprudikamii. XapakTepucTuka Ta BH3HAYEHHS BHIIB cepTu(ikailii: 000B’SI3K0Ba,
N0OpOBUIbHA, MIXKHAPOIHA, PET1I0HAIbHA, HAI[IOHAJIbHA.

Tema 9. 3nauenHs ceprudikanii y BUPOOHMUTBI MPOAYKIILiI.
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[lpunnunu, npaBwia Ta cTpykrypa cucremu ceprudikamii YkpCEITPO.
[lepenik mpoaykiii, Mo TMiaasArae oOOB’SA3KOBIM cepTudikamii, mnpaBwia ii
ceprudikaii. CtpykrypHa cxema cucremu ceptudikanii YkpCEITPO, namionansHuit
opran 13 ceprtudikaiii, Woro poinb, 3aBaaHHs, (yHkuii. [lopsgok mpoBeneHHS
ceprudikamii mpoaykitii 1 mociayr. Opranizaiiis AisUTBHOCTI OpPTaHiB i3 cepTUdiKarlii
Ta BUIPOOyBaIbHUX JalbopaTopiid. AKpeAuTalis OpraHiB 13 cepTudikamii Ta
BUIPOOYBalIbHUX JTabopatopiil. CepTudikatu BiAMOBIAHOCTI, 3HAKU BIMIOBIIHOCTI

Tema 10. HopmaTuBHO-paBoBe 3a0e3leYeHHs CTAHAAPTH3AWII Ta
ceprudikauii.

3akoHojaBua 0aza cranjaptuzaiii. [IpaBoBi 3acaau HaIlOHATBHOI CHUCTEMH
ceprudikamnii npoaykiii YkpCEITPO. Buznanns 3apyOikHUX cepTU]ikaTiB.

Tema 11. MizkHapoaHi cucTeMH CTAaHAAPTH3AWIl i cepTHdikamii.

3aBgaHHS MIDKHAPOJHOTO CHIBpOOITHMIITBA B Tally3l CTaHAapTH3aIii 1
ceprudikamii. Porp 1 QyHKIIT MDKHApOJAHMX OpraHizaiiid 31 cTaHjapTU3alii Ta
ceprudikamii. JdisupHicTs [SO B ramysi crangaptuzanii i ceptudikaiii. MixHapoHa
cUCTeMa CTaHAapTu3allii 1 ceptudikaiiii BUpoOiB.

OcHOBY HOPMATHBHOI JOKYMEHTAIlll 3 METPOJIOTITYHOI0 3a0e3me4YeHHs

3micmosuti mooyaw 1. Memponoziune 3abe3neuenHss EOHOCMI GUMIPIOBAHD.

HopmaTuBHO-TeXHIYHA JOKYMEHTALI B METPOJIOTII.

Tema 1. Bceryn. Ilpenver 1 3amaul pucumiutind. KoHuenmiss po3BUTKY
JIep>KaBHOI METPOJIOTTYHOT CUCTEMHU.

Tema 2. [ToHSATTS PO METPOJIOTIYHE 3a0€3MEUEHHS, HOTO OCHOBH.

Tema 3. 3akon VYkpainu «IIpo meTponorito Ta METpOJOTIYHY IiSTIBHICTHY.
MeTtponoriuna ciayx6a YKpainu.

Tema 4. HopmatuBHa 6a3a aepKaBHOI METPOJIOTIYHOT CUCTEMH.

Tema 5. Bunyu HOpMaTHBHO-TEXHIYHOI IOKYMEHTAITI].

Tema 6. Jlep>kaBHMIT METPOJIOTTYHHUI KOHTPOJIb 1 HATJISII.

3micmosuii Mooyns 2. Bukonanus mempono2ivHux pobim ma oghopmieHus ix
pe3yrbmamie.
Tema 7. MeTposoriydi JOKYMEHTH Ta METOAMKA BUKOHAHHS BUMIPIOBAaHb.
Tema 8. MeTposoriuna atecTailisi 3ac001B BUMIPIOBAJILHOT TEXHIKH.
Tema 9. [ToBipka 3ac001B BUMIPIOBAJIbHOT TEXHIKH.
Tema 10. HopMOKOHTPOIH TEXHIYHOT JOKYMEHTAIII1.
Tema 11. MeTposoriuda eKcriepTr3a TEXHIYHOI JOKYMEHTAIII1.
Tema 12. MixnHapoaHi MeTpoJioriuHi oprasizamii. OCHOBHI MiXHapOIHI
HOpPMATHUBH1 JOKYMEHTH 110 METPOJIOTII.
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KoMmn'trorepHi TexHoJ10rii T2 mporpaMmyBaHHs

3micmosHutl Moodyne 1. Bukopucmanus ingpopmayiinux i KOMYHIKayiuHux
mexuonoeiu. [ani 6 C++.
Tema 1. ba3oBi HaBUYKM BHKOPUCTaHHS 1H(QOpPMAIIHHUX 1 KOMYHIKAIIHHUX
TEXHOJIOT1H.

Tema 2. CrieriaapHi CUMBOJIU, TUPEKTHUBH, THIIH JAaHUX MOBHU IIPOTrpaMyBaHHS
C++.

Tema 3. CnocoOu npecTaBiIeHHs JaHUX, 3MIHHI Ta €JIEeMEHTapHI oreparrii Haf
HUMH y MOBI niporpamyBanHs C++.

3micmosHuti mooyns 2. Ilpunyunu nob6y008u 064UCII08ANbHUX KOMNOHEHM 3AC00i8
sumipiogeanbroi mexuiku. basuc ynpasnsaouux komano C++.

Tema 4. IloToku BBeJEHHS / BUBEJAECHHS MPHU OMEPalisiX 3 KOHCOJUIIO y MOBI
nporpamyBaHHs C++.

Tema 5. Tunosi onepauii Haj 3MIHHUMH y MOBI nporpamyBanHia C++ mpu
BUPIMICHH] IPUKJIATHUX 33]1a4.

Tema 6. Omnepaiiii po3rajykeHHsI Ta HUKIIYHI OMepallii Mpu mporpamyBaHHI
MOBOKO C++.

3micmosHuti Mooyns 3. Inghopmayitini npoyecu y KomMn 10mepu308anux
sumiproganvrux cucmemax. Cxknaoni munu danux C++.

Tema 7. MacuBu JaHuUX Ta PSIKH, ONEpaIlii HaJl HUMHA y MOBI TIPOrpaMyBaHHS
C++.

Tema 8. 3acTocyBaHHS MOKAKYUKIB Y MOBI ITporpamyBaHHst C++.

Tema 9. DaityioBi MOTOKU BBEJICHHS / BUBEICHHS MPU CTBOPEHHI 3aCTOCYBaHb
MOBOIO nporpamyBaHHs C++.

3micmoenuti modyas 4. Cmpykmypusayis npoepam ma 0aHux — nepedymosd
00’ €EKMHO-0PIEHMOBAHO20 NPOSPAMYBAHHSL.

Tema 10. 3acTocyBaHHS CTPYKTYp Y MOBI IiporpamyBaHHs C++.

Tema 11. OrosonieHHs, HaMKCAHHS Ta TMpaBUja BUKOPUCTaHHS (YHKINHN y
MOBI niporpamyBaHHs C++.

3micmosruti Mooynwv 5. CyuacHi iHy#CeHepHi ma MamemMamudti nakemu 0jis
CMBOPeHHsL MoOelell npuiadis i cucmem GUMIPIOBAHD.
Tema 12. Anroputmu (yHKIIIOHYBaHHS Ta TpOrpaMHE 3a0e3TMEUCHHS
KOMIT FOT€PU30BaHMX 1H(POPMAIIHHO-BUMIPIOBAIBHUX CHCTEM.
Tema 13. MonentoBaHHSI (QyHKIIOHYBaHHS BUMIPIOBIBHUX CHCTEM Ha 0asl
MIKPOKOHTPOJIEPIB.

3micmosHuti Mooyns 6. Ingpopmayitini npoyecu y Komn 10mepu308anHux
sumiproganvrux cucmemax. Ocnogu 06 €KMHO-0PIEHMOBAHO20 NPOCPAMYBAHHS.
Tema 14. XapakTepucTUKHU KJIACIB.
Tema 15. Ilons Ta MeToIM KITaciB.
Tema 16. [lopoxeHHSI HOBUX KJIACIB.
Tema 17. KepyBaHHs 10CTYIIOM JI0 MOJIiB T4 METO/IIB.
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Buima maremartuka

Tema 1. OcHOBH JiHIHHOI Ta BEKTOPHOI ajredpu

Matpumii Ta omeparii Haag HAMA. BusHauHuku. CHCTeMH JiHIAHHAX
anrebpaiyHux piBHSAHb. Bekropu. JliHiMHA 3aNeXHICTh Ta JiHIHHA HE3aJEKHICTb.
BekTopiB. Poskman Bektopa 3a Oasucom. Komineapui Bektopu. CkanspHUi,
BEKTOPHMIA Ta MIIIaHUK JOOYTKH BEKTOPIB

Tema 2. AHajiTHYHA reomMeTpist

[IpsiMmokyTHa AeKapTOBa CUCTEMa KOOpAUHAT Ha ryiouuHi. [IpsmMa Ha miIomuHi.
JIinii gpyroro nopsaxy. Ilnonmna i npsama y npocropi. IloBepxHi Apyroro nopsiaxKy

Tema 3. BeTyn 10 MAaTEMaTHYHOTO aHATI3Y

@OyHkiii Ta iX oOcHOBHI BiacTUBOCTI. Enementapni ¢yukmii. [panuis
nociioBHOCTI. ['panuns dyukiii. HenepepBHicth QyHkii. ['panuii, ix o0uncieHHs,
OCHOBHI MpaBujia 00UHUCICHb IPAHMULIb.

Tema 4. /IndepenuianbHe Ta iHTerpajbHe 4YMCJIeHHS (YHKIUII OQHi€I Ta
NAEKiJIbKOX 3MiHHHMX

[loximHa  QyHKU. Judepenuian GyHKIi. OcHOBHI ~ TeopeMH
mugepeHuianbHoro uucneHHs. JochipkeHHs (yHKmii Ta nodymoBa il rpadika.
HeBusnauenuit Ta BU3HaUeHUM 1HTEerpaj. BupimieHHs audepeHuiitHuX piBHSIHb.
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3minu 0 |
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3.3PA30OK BLVIETY

Jep:kaBHuil yHiBepcuTeT « 7 KHTOMHPCHKA MOJITEXHIKa»

daxoBui icnuT Ha 3100yTTH CTYNIEHS «MaricTp»

CuenianbHicTb: 152 «MeTpodiorisa Ta ingopManiiHO-BUMipIOBAJIbHA TEXHIKA»
OcgiTHs nporpama: «Komn’orepu3oBaHi iHpopmaniitHO-BUMipIOBaJIbHI

CHUCTEMW»
Biner Ne **
Ne . . . .
/i TekcT 32aBIaHHA BapianTu Binnosiai
1-# piBeHb CKJIAIHOCTI Bipna BianoBiab — 2 6aau
1. C A. IlonpoBHii 3 KEPYIOUHUM p-7
3 MEePEX0JIOM 3 KaHAJIOM 7 TUITY .
VT b. ITonpoBHi1 3 KEpYIOUUM p-1
B MEepEeX0I0M 3 KaHAJIOM p THUITY.
Sxuit TN TpaH3UCTOpa 300paKEHUM B. Ilonbosunit Z%BOHBOBaHHM
HA PHCYHKY? 3aTBOPOM Ta BOYJOBAaHUM KaHAJIOM
1 TUIY.
I'. IloapoBHIi 3 130JIOBAHUM
3aTBOPOM Ta BOYJIOBAaHUM KaHAJIOM
p TALY.
J1. 1Hmmi Tun
2. Ha cxuteku nermbeniB 3pocrae
ACTIHO ) p A. Mennr 10.
Harpyra Ha BUXO/1 HiJCUIIOBaYa, 5. 10
SKIIO B HOTO TEXHIYHUX YMOBaX B. ) 0'
BKa3aHO, 110 KOEeMIIIEHT I ICUJIEHHS o
» I (bin A I'. Bineia 20.

noTy>HOCTi nopiBHIoe 20 b, a
KOe(ILIEHT MiICUIICHHS CTPYMY —
10?

J1. Mixk BKa3aHUMH BeIMUHMHAMH
HEMAE 3B’ SA3KY




R1 =2 xOwm, R2 =20 xOmM, a

BX1IHMI OTIip oTmepariitHoro

migcuiroBaya Rom = 2 MOw.
R2

R1
>

Uxux

Uee
L L
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No . . -
/i Texker 3aBpaHHsA Bapiantu Bixnosiai
3. BkaxiTh, 4OMy TOPIBHIOE BX1THHIA A. 2 MOw.
OTIip 1HBEPTYIOYOTO MiCHIIIOBaYa b. 20 kOwm.
(IMB. PUCYHOK), B AIKOMY B. 2 xOwm.

I'. Inme 3HaueHHA.
J1. HaBeieHUX TaHUX HEJIOCTAaTHHO
JUTISA BIAITOBIII

4 Slke 3 criBBIIHOIIIEHb TpeOa AL 41> Iy
BUKOHATH, 00 TPAH3UCTOP TR T
€JIEKTPOHHOTO KJItoua (AUB. I

. B. I, +1g <
PUCYHOK) OyB B pEKHM1 HACUYCHHS ? h,,e
I Ex B.1,> ly
RK D h21E
Il <
Rl Iﬁ h21E
J1. ’KoHe 3 HaBeeHUX
Usx R, CHIBBIIHOIIEHL HE MTOB’ A3aHE 31
J_ Ir2 CTaHOM PEKMUMY HACHYECHHS
: — : TpPaH3UCTOpA
[TpuMiTKH: TO3HAYEHHSI CTPYMIB, IO
BUKOPHWCTaHI B BUpa3ax, 301ratoTbCs
3 MO3HAYCHHSMH Ha PUCYHKY, Nye —
Koe(DILIEHT mepeaadl CTpyMy
TPaH3UCTOPA

d. VY Tabnuili HaBeaCH] 3HAYCHHS A.Fl.
4oTUpbOX JoriuHuX QyHKIn (F1, b. F2.
F2, F3, F4) Bin ABOX 3MiHHH. B. F3.

I'. F4.

XI'|X|F1|F2 ] F3| F4

OO
R[OOI

1 0
0 1
0 1

==

oo

1 (1] O 0 0

Bxkazsaru, sika 3 HUX BIJIIOBigae
TaOJIMI ICTUHHOCTI JIOTTYHOI
bynkmii «BukmogHe ABOy:

J. ’Koana 3 HaBeneHUX (QyHKIIIN He
B1noB1Aa€ TaOJHUI ICTUHHOCTI
¢bynkuii «Buknoune AbO»
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Ne . . . .
o/ TekcT 3aBnaHHs BapianTu Bignosiai
6. BkaxiTh HOMEp pUCYHKY, Ha sikomy | A. 1.
300paKeHUI JIOTIYHUHN eneMeHT [ b. 2.
— & B. 3.
{16 4 [ 19 I.4. ,
— — J1. Inmie ymoBHe rpadiune
1. > 3. MO3HAYCHHS
— @ |
4,
7. Ha pucyHky HajgaHO JTOT1YHUN
A. F =X, X, + X, X, X, .
eixement 2-3-1-ABO-HI, Ha Bxoau
SIKOTO MOJ1aH1 JIOT14HI CUTHAJIH. B. F=X,X,+X,X;X,.
BkaxiTph BipHUI BapiaHT BUpa3y
BHXi/THOTO CUTHAITY B. F=X.X,+X,;X;X,.
X2 —
& |1 [.F=F=XX,+X,X,X,.
X1 F : . :
SN O— J1. Bci BKka3aH1 BUpa3u IIOMUIIKOBI
&
x3 |
X4 ——
8. BraxiTh BapiaHT 3HAaYCHHS BUXIZHOI | A YV = [, gxmmo X1 = 0.

(GyHKILI{ HABEAGHOTO Ha PUCYHKY

: . = X2, gkmo X1 = 1.
JIOTIYHOTO eleMEeHTa NPY BKa3aHiii

vy
b. VY
B. ¥ =0, axmo X1 = 1.
r.y

MOBI
yXl .Y = X2, sixmo X1 =0.
— =1 \' J1. Bci BkazaHi 3HaueHHS Y
X2— TTOMHJTKOBI
Q. Hemnpsima agpecairis nependoayvae, A. Onepanay BUITYy4arOThCS 3
IO: nam’sITi 3a aapecoro, KoTpa

30epiraeTbCsi B KOMaHIi.

b. ¥ xoai komanau 36epiracThes
1M’ pericTpa, B IKOMY
3HAXOJIUTHCS OTEPAH]I.

B. Onepann 3Hax0AUTHCS B KO
KOMAaH/IH.

I'. Onepann po3ramoBaHuii B
KOMIpIIl TTaM’SIT1, Ha SIKY
MOCHWJIAETHCS 1HIINN OTIEPAH]T,
pO3TaIIOBaHMi B KOA1 KOMaH/IH.

J1. omepanu BIACYTHI
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Ne . . . .
o/ TekcT 3aBIaHHSA BapianTu Bignosiai
10. J1o IKOTO aipeCHOTO MPOCTOPY A. 64 6aﬁTL
MOYHa 3BEPHYTHUCS, b. 1024 6§HT'
BUKOPHUCTOBYIOUH BICIM JIHIM B.3512 6aI:IT'
aJIPECHOT IIMHK? L. 128 6aI:IT'
J1. 256 Gainit
11. A. BextopHe nepepuBaHHs.
b. Pexum npsiMmoro mocryny A0
J1y1st 3MEHIIIEHHS BTpaT Yacy IpH
00OMIH1 MaCHBaMHU JaHUX JOILIJILHO AAHHX. o )
B. IIporpamHo-kepoBaHuii 0OMiH.
3aCTOCYBAaTH: ) .
I'. O6miH o TaiimMepy.
J1. Byab-sikuii 3 BapiaHTiB
12. | Ha Buxomax 4doTupbox po3psanoro | A. 10;
CyMYI04OTO (J107aTHOr0) ABlKiKoBOrO | b. 15;
muniabHuKa € kox uyuciaa 10. Kox | B. 2;
sKkoro uncia Oyzae Ha #oro Buxomax |I'. 9;
nicng  npuxody 15  miumnbHuMX | J[. 1HIIA BIAMOBIAb.
IMITYJIbCIB?
13. | Odimiiine omyOIiKyBaHHS A. HayKOBO-/IOCIITHUM 1HCTUTYTOM
HaIllOHAJIBHUX CTaH/IapTiB b. mianpuemcTBOM
3IMCHIOETHCS B. TeXHIYHHM KOMITETOM
I'. HarlioHATbHUM OPTaHOM I10
cTaHJapTH3aIli
J1. 1H111a BIAIIOBITH
14. | Ceptudikat BiMOBIAHOCTI - 11€ A. HeoOX1aHUM 1181 peanizarii
JOKYMEHT ... IPOIYKIT
b. o miaTBepKy€e MOX0KEHHS
MPOAYKIT
B. cBiguuTh mIpo neranpHe
BUPOOHUIITBO MPOTYKITii
I'. 3acBiguye BiIMOBIIHICTH 00'€EKTA
BCTAHOBJICHUM BHMOI'aM
J1. 1HIITa BIOITOBIAH
15. | 3amauero B cepi cTangapTH3zaiii €: | A. yTumi3alls 3acTapijioi NpoayKiii

b. BcTaHOBJIEHHS BUMOT J10
MPOYKITT

B. po3po6ka KOHCTPYKTOPCHKOT
JOKyMEHTaIi

I'. BmpoBamkXeHHSI HOBUX
TEXHOJIOT 11

J1. 1HIITa BIITOBIAH
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Ne . . . .

o/ Tekcr 3aBaaHHS BapianTu Bignosiai
16. | flxa moxmOKa OOUHCITIOETHCS SIK A. AbGcomoTHa moxuoKa.

BIIHOIIICHHS a0COIOTHOT TOXHOKHU b. 3Benena BigHOCHA ITOXHOKA.

3aco0y BEMIpIOBaJIbHOI TexHikK A o | B. BimnocHa moxnOka.

HOpMoOBaHoro 3HaueHds XN mkanu | I'. Bumagkosa nmoxuOka.

npuiany 3a GopmyJior J1. Cucremaruyna moxmoka

A
y=—--100%"7
X N

17. | MetpoJioriunuii mapamerp, 1o A. UyTnuBiCTb.

xapakTepusye 3aaTHicTh 3BT b. Ilopir gyTauBocTi.

pearyBaTy Ha 3MiHY BXIJTHOTO B. Po3ginbHa 31aTHICTS.

CUTHAIY: I'. Bapiamis noka3sis.

J1. TloxuOka

18. | BumaakoBa moxuOKka: A. CkiagoBa IIOXuOKHA

. CkiazoBa noxuOKu

. CkiraioBa moxXuoOKu

BHUMIPIOBaHHS, 10 3MIHIOETHCS
BUITaIKOBO TP TIOBTOPHUX
BUMIPIOBAHHSX OJIHIET Ta TI€T
caMol BEeJIMYMUHU 3a JOIIOMOI'0IO
OJIHOTO 1 TOTO CaMOTO0 MPUJIATy B
OJIHAKOBHX YMOBAaX.

CknanoBa moxuOKu
BUMIPIOBAHHS, 10 3MIHIOETHCS
MOCTIMHO MPU TOBTOPHUX
BUMIPIOBaHHSX OJHIET Ta Ti€l
CaMoOl1 BEJIMUYUHU.

BUMIPIOBaHHS, 110 3MIHIOETHCS
MOCTIITHO NMPU BUMIPIOBAHHSX
PI3HUX BEJIUYUH.

CkJitajoBa NOXUOKH
BUMIPIOBAHHS, 110 3AJTMIIAETHCS
HOCTIHHOIO 200 3MIHIOETHCS
3aKOHOMIPHO TIPU MMOBTOPHHUX
BUMIPIOBaHHSX OJHIET Ta Ti€l
CaMoOl BEJIMYHHM.

BUMIPIOBAHHS, 10 3MIHIOETHCS
BUITAJIKOBO TIPU BUMIPIOBAHHSX
PI3HUX BEJIMYUH
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Ne . . . .
H/H TexkcT 3aBJAaHHA BaplaHTl/l BIAIIOB1I1
19. | Tepmin-ckopouenus «IDE» A. innovation data engineering;

CTOCOBHO CEpeI0BHILA PO3POOKHU
IPOTrPaMHOTO KOy O3HAYae:

b. investigated development
environment;

B. integrated data editor;

I'. integrated development
environment;

J1. integrated digital editor.

20.

[IporpaMHU#1 KOJI CKIIAJA€THCA 3 ...

A. KOMaH]1, OITMCIB 3MIHHHUX,
CTaJINX, IPUETHAHUX (hariIiB
3aroJI0BKIB;

b. xomaH1, KOMITUTATOPIB,
11eHTU(IKATOPIB;

B. xoMniuiaTopiB, cTauux, OMKUCIB
3MIHHHX;

I'. daiiniB 3aroyoBKiB,
KOMITUIATOPIB, 11€HTU(PIKATOPIB;
J1. daiiniB 3aroyoBKIB, BaJIiaTOPiB
KOJTy.

21.

SAxy dyHKI11I0 000B’I3KOBO MIOBUHEH
ONMCYBaTH MPOrPaMHUM KOJI
OCHOBHOI1 ITporpamMu Ha C++ ?

A. main()

b. program()
B. general()
I". function()

J1. system()

22,

Axuii TUI 3MIHHOT Ma€ MOABINHY
TOYHICTB BigHOCHO THITy float ?

A.int;

B. double;

B. char;

I'. bool;

JI. unsigned char.

23.

O3HaKo10 3a1Mcy 4ucia y
IICTHAMISITKOBIN CUCTEM] YHUCIICHHS
y nporpamMHoMy koai C++ €:

A. x 260 0x Ha MoYaTKy 3anucy
qHCla;

b. 16x abo 16 Ha mouyaTKy 3amucy
qHCla;

B. x0 y kiH1i 3anucy uucia;

I'. innekc 16 Ha moyaTKy 4M y KiHII
3aMncy YMCIa;

/1. TaKkO1 CUCTEMU YUCIICHHS HE
ICHYE.
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Ne . . . .
/i TexkcT 3aBI1aHHA Bapiantu Binnosiai
24. | OGepiTh NpaBUIHHAN BapiaHT A. type variable = = value;

OTOJIOIIEHHS 3MIHHOT 3a MpaBUIIaMHU
MoBu CH++ (sikio type — ue tum
JaHUX, Name — iM’s 3MinHoi, Value —
KOHCTAHTHE 3HAYCHHS):

b. type variable := value;
B. type variable: value;

I'. type: variable = value;
J1. type variable = value.

25. | SIxa omepallisi BUKOHaHA Y PSAIKY A. 3CyB pO3psIiB IBiMKOBOI (hopmMu
IPOrPaMHOTO KOJY: 3aMucy 9rcia X Ha 3 po3psian
X<<3; BIIPABO;
b. 3cyB po3psiaiB aBilikoBoi popMu
3aMucy Yucia X Ha 3 po3psiiv BIIIBO;
B. yucno x 3BoauThes 10 3-10
CTYTICHIO;
I'. onepariist HiI0YUCENBHOTO
JIJICHHS;
J1. Taka omepailisi HE MOXKJIMBA.
26. | Ob6epith (dyHKIIIIO TporpaMHoi MoBH | A. abs(x)
C++, sikiif BiAMIOBi1a€ b sqrt(x)
MaTeMaTUYHUH 3amuc: |X| B. exp(x)
I'. x|
J1. module(x)
27. | Oneparis: A.if (g<1) {g+1;}
(9<1) ? (g++) : (9 —-); else (9-1);
€ EKBIBAJICHTOM OTIepaIlii: B. if (1(g<1)) {g=g+1;}
else (g=g-1);
B.if (9<1) {g=9-1;}
else (g=g+1);
I'.if (9<1) {g=g+1;}
else (g=g-1);
J1. Takoi omnepariii He MOxe OyTH y
MOBI TiporpamyBanHs C++.
28. | Maso marpuui A= (-1 2 3)  AB- [—1 2 3)
4 : 4 1 2)
B=1 AB =(4)
2 AB=-6
O6unciutu AB AB=(1 2 9)

= 0w

-1 2 7
AB =
4 1 2
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No . . -
o/ Texcr 3aBIaHHSA BapianTu Bignosini
29. | 3yaittn JOBXKUHY BEKTOpa ﬁ, Ko | A 4,
A(2;4;7),B(-13;8) . V1L,
B. o,
r. V7.
.7
30. | SIke 3 HaBEeOCHUX PIBHSIHB € x* ¥y 1
PIBHSHHSM IPSIMO] Yy BiJIpi3Kax? A 3 5
B. Xy=15
5 + X =1
B. 3 5
r X+y’=-1
1. 2xy =15
31. . 2x+1 A. -3,
lim
3uaiitu rpanumo ¥ X —2 b. 2. .
B.
r. 1.
J. 10
32. | 3paitrn JIpYry MOX1AHY y' bynkuii A, 12x* +6
y=x*+3x*+5 B, 4x°+5
B. 6Xx,
. 4x®+3x%
JI. 9x
33. | OGUHMCIUTH BU3HAYCHUHN 1HTETpa 1
g A. 6
j sin 3x dx 1
° b. 4.
1
B. 3,
2
r. 3.
. 2
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Ne . . . .
/i TekcT 3aBJaHHA Bapiantu Bignosiai
o . . Bipna BinnoBigb —
2-ii piBeHb CKJIQTHOCTI
4 0aam
34. |Tepminm nii cepTudikaTta BiAMOBITHOCTI 3aJeXaTh B |A. AKOCTI IPOAYKIIii

b. Buny mpoayxuii
B. BupoOHuKka

MPOAYKITT
I'. cxemn
ceprudikarii
POy KIIii
J1. 1HIITa BIAITOBIH
35. |[loka3m ammepmerpa, M0 Mae MKy, mporpaayio-A. & = 0,06.
BaHy B mlamasoHi 0..5 A cranoBmare 1,3 A, mosHa-|B. § = 0,058.
YeHHsd KJIacy TOYHOCTI Ha Iukam mnpuiaaay 1,5.B. A =0,08 A.
OO6uucanTH a0COJIIOTHY MOXHUOKY BUMIPIOBAHHS. . A=0,075A.
. A=0,0750 A
36. Sk moB’s13aH1 Mik cO0O0I0 TosIe 00’ €KTY KIlacy Ta A. byHKITIS MOXKE

byHkuis (Meton) knacy ?

(1KCcyBaTH KIJIbKICTb
TOJTiB

b. dyHkiis moxe
3MIHIOBATH THIT 200
1M’ ST TTOJISt

B. myst 06’ exTy Kinacy
TOJIE KJIacy MOKeE
MaTHy JOCTYT JI0
¢byHK1Ii 00’ €KTY, Ta
3MIHIOBATH ii

I'. nnst 06’ €Ty Kacy
GyHKIIIS KTacy MOXe
MaTH JIOCTYH JOTOJIIB
00’€KTy, Ta
3MIHIOBATH 1X

JI. 11l CYyTHOCTI He
MarOTh JKOJTHOTO

3B’ SI3KY
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Ne . . . .
o/ TekcT 3aBIaHHA BapianTu Bignosixi
37. |ObGuucnutu 00’eM TiNla, YTBOPEHOrOo OOEpTaHHSAM /4
HaBkono oci OX qirypm, mo obMexkeHa miHisMu|s 5
5 .90
y=x%,y=0, x=1. b. 47,
T
B. 2,
T
r. 3,
T
I
Ne . . . .
/i TekcT 3aBIaHHA BapianTu Binnosixi
3-ii piBeHb CKJIaTHOCTI BipHna BignmoBiab — 6 0asiB
38. DD3 A. M = 39;
DD1 D2 &hu,. b. M = 46;
L cqu_& B. M = 48;
- c 2 I M=61;
g B J1. Bci Bka3aHi 3HaUCHHS
16 MOJYJISI paxyHKY
— R 32 H IIOMMIJIKOBI
Ha pucynky HaBegeHa cxema JIYMIbHUKA 3
JOBUTBHUM MOJIyJIeM paxyHKy M. BkaxiTe
3HAYCHHS MOJYJIs
39. |[Axmo y mam’sTi mporpamMu Bxke € oauH 00°ekT 1 |A. iM’s1 00’ ekTy 2 = &iM o

AOIMIOMOTI'OI0 pPsAJKa...

KJIaCy, OrOJIOIIEHUI 0€3 BUKOPHUCTAHHS
MMOKa)KYMKA, 1 OTOJIOIICHO HOBUM 00’ €KT 2 3
BUKOPUCTAHHSAM MOKKYUKA, TO 00’ €KTY 2
MO>KJIMBO MTPUCBOITH MOCUIIaHHA HA 00 €ekT 1 3a

00’exty 1;

b. 1M1 00’ ekTy 2 = * IM’4
00’exty 1;

B. iM’g 00’ ekTy 2 << * iM’4
00’exty 1;

I'. iM’s1 00’ exTy 2.1M 51
o0’exty 1;

. iM’s 00’exTy 2 1 M4

00’ekTy 1;




MIHICTEPCTBO OCBITU I HAVKHU YKPAIHU 11-04.00-04.04-
JKuToMupenKa JIEPYKABHUI YHIBEPCUTET « KUTOMUPCBKA TTOJITEXHIKA» 152.00.1/M-01-
noJiiTexHika Cucrema ynpasJinns skictio Bignosinae JICTY ISO 9001:2015 2022
Bunycx 1 | 3minu 0 | Exsemnnap Ne 1 Apx 87 /31
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u/n TekcT 3aBJaHHSA BapianTu Bignosiai
40. |Posp’s3atu audepeHiiaabHe PiBHIHHS A Yy=xX=2x*+Cx+C,.
"=6x-4
y B Y=3x*-4x* +Cx+C,
2
B. Y=3x"-4x+C,.
I'. y=6.
I y=4x°+3x
I'osi0Ba gaxoBoi aTecTaninHol KOMIcii
A.T.H., podgecop 10.0. IlogyammHCcbKH I
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4. 3PA30K BJAHKY BUIIMOBIJEN

JIEP’KABHUM YHIBEPCUTET « X KUTOMUPCBHKA MOJITEXHIKA»
®AKYJBTET KOMITIOTEPHO-IHTETPOBAHUX TEXHOJIOT'TI, MEXATPOHIKH

TA POBOTOTEXHIKH

Pe3yabTaTtu ¢gaxoBoro icnury

IIpU IPUHOMI HA HABYAHHSA JJIs1 3700YTTS CTYTIEHS «MaricTp» Ha 0asi cTynens «0akanaBpy

BIJIET Ne

Pe3yabTaTtu ¢axoBoro icnury

! BunpaBJieHHSI He J0IYyCKAKTHCA !

3a cnenianbHicTIO: 152 «Metpooris Ta iHhopMalliifHO-BUMIpIOBaIbHA TEXHIKA»,

oCBiTHs nporpama: «Kowmr’ rorepru3oBani iHGOpMaIliitHO-BUMIPIOBAIbHI CHCTEMI

Nemmrammse | 1| 2134|1567 (8]9(10(11(12|13|14(15]|16(17|18|19]20
Ne Bignosini
Nenmranns | 2112212324 (25(26 27128129130 (31(32(33]|34|35[36(37(38|39]40
Ne Bignosizi
3anoBHEHO MHOIO BJIACHOPYY 0e3 BHNIPaBJIeHb
(mianuc BCTyMHUKA)
3ano0BHIOECTHLCA YJIEHAMHU aTecTaliiiHoI KoMicil

Ngnmannﬂll 2134|5167 18]9(10|111]12(13|114(15|1617(18|19]20
KinabkicTh
OTpI/IMaH]{lX

0aJtiB
N nuranmsl 21 |22 123 (24 125(26127(28]29(30]31(32]33|34(35|36|37|38(39]40
KinbkicTh
OTPUMAHHX

0aJtiB

3araabHa cyma 0aJiiB

["ostoBa (paxoBoi arectaniiHoi KOMIcii:

Unenu paxoBoi arecTaiiHoi KOMIicii:
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5. HEPEJIIK IINTAHb ®AXOBOTI'O ICIIMTY

5.1. EjleKTpoHiKa Ta MiKpONpoLecOpHa TexXHika
(Y. 1 — AHa/10r0Ba €JIEKTPOHIKA)
1-i1 piBenb ckiaaanocTi. Bipna Binnosiab — 2 6aiau

s 4 | 4 Ha pucysky Hamana BXiJlHa XapaKTEPUCTHKA
/ TpaH3UCTOpPa TPHU BKIIOYEHHI 32 CXEMOK 31 CIUIBHUM

Y . . . o
20 7/ /J AU €MITEPOM, Ta BKa3aHl 3HAYCHHs CTPYMY 1 HAIIPYru B Horo
mkA ‘"/H; U, PpoOodYoi TOYKH, d0 SKOI NpoBeAECHAa AOTUYHA. Yomy
098 JIOPIBHIOE ~ 3HAYEHHS BXIHOTO OMOpPY TpaH3UCTOPA

Bi/THOCHO 3MiHHOrO curHany, sikmo A7 = 15 10° A, AU =
0,2 B?

[Ipu poOOTI Kpi3b A10]1 TIPOXOAUTH NPAMHI CTPYM [max. SIKOMY 3
nepepaxoBaHUX HUKYE PIBHSHb NOBUHHO BIJIOBIIaTH A0OBIAHMKOBE
3HAYEHHS! MAaKCUMAaJIbHO MPUITYCTUMOIO CTPYMY H10/a 1) 906?

[Ipu po6oTi Ha Ji0/1 BUHUKAE 3BOPOTHA Hanpyra U,,. Skomy 3
nepepaxoBaHUX HUXKYE PIBHSIHb TTOBUHEH BIANOBIATH T0BiAHUKOBE
3HAY€HHS MaKCUMAJIbHO MPUITYCTUMOI 3BOPOTHOI HAPYTH U s 067

SAxuii 3 TpaH3UCTOPIB MOXKHA BUKOPUCTATH B MIACHIIIOBAYl, SIKIO HOTO
JAOBiIHUKOBE 3HAYEHHS! MAaKCUMAJIbHO ITPUITYCTUMOI HAaNpyru kKosiekTopa Uy
3aJI0BOJIBHSIOTH OHOMY 3 IIEpEPAXOBaHUX BUPA3IB?

[Ipu po6OTI Kpi3b TPAH3UCTOP MPOXOAUTDH MPSAMUNA CTPYM Imax SIKOMY 3
HUKYE TepepaxOBaHUX PIBHSHb MOBUHHO BIJIMOBIIaTH JOBIIHUKOBE
3HAYEHHS MaKCUMaJIbHO MPUITYCTUMOTO CTPYMY 104 1) s ?

[Tpu po6OTI Ha TPAH3UCTOPI BUALIAETHCS MOTYKHICTD P,. SIKUM 3 HACTyTHUX
BHpPa3iB HEOOX1THO KOPUCTYBATUCH TIPU BUOOP1 TPAH3UCTOP a 3a HOTO
JIOBIJIKOBUMHU 3HAYEHHIMH MaKCUMAJIbHOI MTOTY>KHOCT1 KOoJIeKTopa P,?

c Slxuit TMII TpaH3UCTOPA 300pa’kKEHUI HAa PUCYHKY?

VT
B

C  Slxuit THI TpaH3UCTOPa 300paKEHUN HA PUCYHKY?

L@w

C SAxuii TUI TpaH3UCTOpPa 300pAKEHUI HA PUCYHKY?
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10. C Sxuit TUN TpaH3UCTOpaA 300paKEHU Ha PUCYHKY?
VT
B
11. ¢  Slkuit TUD TpaH3UCTOpA 300paKEHUIM HA PUCYHKY?
3 VT
B
12. ¢ Sxuii THD TpaH3UCTOpa 300paKEeHU Ha PUCYHKY?
3 VT
B
13. | BkaxiTh CHiBBIAHOIIEHHS CTPYMIB €JIEKTPOIiB OIMOJIIPHOTO TPAH3UCTOPA
pU MOro poOOTI B AKTUBHOMY PEKHMI.
14. | BkaxiTh CHIBBIAHOLIEHHS CTPYMIB €JIEKTPOIB OIMOJISIPHOTO TPAH3UCTOPA
P oro poOOTI B 3BOPOTHOMY PEXHUMI.
15. | BkaxiTh CHiBBIAHOIIEHHS CTPYMIB €JIEKTPOIiB OIMOJIIPHOTO TPAH3UCTOPA
pu oro poOOTI y pexxuMi BigciueHHsI.
16. [TonpoBHiT TPAaH3UCTOP (IUB. PUCYHOK) 3HAXOJUTHCS B PEXKUMI
C BifciueHHs1. BkaxiTh, 1110 MOXe IPU3BECTH O BUXOTY
3
VT TpaH3UCTOpA 3 LIbOI'O CTaHy.
B
17. [TonboBMI TPaH3UCTOP (IUB. PUCYHOK) 3HAXOJUTHCS B PEXKUMI
¢ BifciueHHsi. BkaxiTh, 1110 MOXe IPU3BECTHU O BUXOLY
3 vT TPaH3UCTOpA 3 LIbOI'O CTaHy.
B
18. c llonboBuii TpaH3UCTOP (IUB. PUCYHOK) 3HAXOAUTHCS B
VT pexumi BigciueHHs1. BkaxiTh, 1110 MOKe MPU3BECTH 10
BUXO/Y TPAH3UCTOPA 3 IbOTO CTaHy
B
19. c llonboBuii TpaH3UCTOP (IMB. PUCYHOK) 3HAXOAUTHCS B PEKUMI
VT BijiciuenHs. BkaxiTh, 110 MOXe MPU3BECTHU 10 BUXOAY
TPaH3MUCTOPA 3 LILOT'O CTAHY.
B
20.

Bificiuennsi. BkaxiTh, 10 MOXe MPU3BECTHU 10 BUXOAY

¢ ITlonboBuii TpaH3UCTOP (IUB. PUCYHOK) 3HAXOAUTHCS B PEKUMI
3 VT
p TPAH3UCTOPA 3 IHOTO CTaHY.
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21. c 1lomboBHii TpaH3UCTOP (IMB. PUCYHOK) 3HAXOJUTHCS B PEIKUMI

BifciuenHsi. BkaxiTh, 1110 MOXe IPU3BECTH IO BUXOAY

3 VT rpamsucropa 3 pOro cTaHy.

B

22,

VY CKUIbKH pa3ig 3pocTa€e CTPYM Ha BUXOJI1 MIJCHIIIOBaya, sIKIIO B HOTO

TEXHIYHUX YMOBax BKa3aHO, 110 KOSMIIIEHT MiACUIICHHS CTPYMY JOPIBHIOE
26 nb?

23.

VY ckibKHU pa3iB 3pocTae HANMPYra Ha BUXO/II ITiICHIIOBAYa, SKIIIO B HOTO
TEXHIYHUX YMOBax BKa3aHO, 110 KOSMIIIEHT M1CUICHHS HAPYTH JOPIBHIOE
26 nB?

24,

Ha ckinbku menmdestiB 3pocTae CTPyM Ha BUXOJ1 MiJCHITIIOBAYa, SIKIIO B
HOro TEXHIYHUX YMOBAX BKa3aHO, 1110 KOE(ILIEHTH I1JICUIICHHS MOTY;KHOCTI Ta
HaNpyru JIopiBHIOOTH 20 1b?

25,

B sxe uncio pasiB 3pocTae cTpyM Ha BUXOJI1 MiJCHIIIOBaYa, SIKIIO B HOTO
TEXHIYHUX YMOBaX BKa3aHO, 110 KOE(IIIEHTH MiACUIICHHS MOTYKHOCTI Ta
HANpyru JIopiBHIOOTH 20 1b?

26.

Ha ckinbku menudesntiB 3pocTae Hanmpyra Ha BUXO/1 MiICUIIIOBaya, SKIIO B
HOro TEXHIYHUX YMOBAX BKa3aHO, 1110 KOE(ILIEHTH MIJICUIICHHS MOTY;KHOCTI Ta
CTpyMy J0piBHIOOTH 20 1b?

27,

B sxe unciio pasiB 3pocTae Hanpyra Ha BUXOZ1 MiACHIIOBaYa, SIKII0 B HOTO
TEXHIYHUX YMOBaX BKa3aHO, 10 KOEe(IIIEHTH MiACUIICHHS MOTYKHOCTI Ta
CTpyMy J0piBHIOOTH 20 1b?

28.

Ha ckinbku nenudetiB 3poctae CTPyM Ha BUXOJII MiICHIIIOBaYa, SKIIO B HOTO
TEXHIYHUX YMOBaX BKa3aHO, 10 KOS(IIIEHT MMiICUIICHHS MOTYKHOCTI
nopiBHioe 20 ab, a koeditieHT niacuieHHs Hanpyru — 107

29.

Ha ckinbku nenudestiB 3pocTae HAMPyra Ha BUXO/I MiICUITIOBAYa, SKIIIO B
HOT0 TEXHIYHUX YMOBAX BKa3aHO, 1110 KOS(IIIEHT MiICUIICHHS MOTYKHOCTI
nopiBHio€e 20 ab, a koedilieHT niacuiaeHHs crpymy — 10?

30.

Ha ckinpku menmbet 3poctae cTpyM Ha BUXO/1 HiJCUIIOBaYa, SIKIIO B HOTO
TEXHIYHUX YMOBaX BKa3aHO, 10 KOE(IIIEHT MiACUJICHHS MOTYKHOCTI
nopiHioe 40 ab, a koediuient Hanpyru — 100?

31.

Ha ckinbku nenudestiB 3poctae NOTY:KHiCTh Ha BUXO/I1 MIACHIIIOBAYA, SIKIIIO
B MOTO TEXHIYHUX YMOBaX BKa3aHO, 110 KOSDIMIEHTH MiICUJICHHS HANPYTH
Ta CTPyMY JIOpIBHIOKOTH 20 1b?

32,

Ha ckinbku nenudestiB 3poctae NOTY:KHICTh Ha BUXO/I1 MIACHIIIOBAYA, SIKITO
B MOTO TEXHIYHUX YMOBaX BKa3aHO, 110 KOSDIIIEHT MMiICUIICHHS HANPYT U
nopiBHioe 100, a koediuieHT miacuieHHs crpymy — 20 n1b?

33.

KoeditieHT yacTOTHUX CIIOTBOpEHb MijcuitoBadya Mr Ha yacToTi F nopiBHIOE
3 nb. Slke 3 HaBeAECHUX HUXKYE CIIBBIHOIIEHB ICHY€E MK KOoedilliEHTaMu
niJICUJIeHHs Ha cepeanii yacToTi (K¢) Ta yactoti F?

34.

Ha ckinbku aenmbetiB 3pocTac MOTYKHICTh HAa BUXOJI T1JCHIIIOBAYa, SKIIO
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B MOr0 TEXHIYHMX YMOBaX BKa3aHO, 110 KOCMIIIEHT MiICHIICHHS HANIPYTH
nopiBHoe 10, a koedirient migcunenas crpymy — 20 n1b?

35.

KoedirienT yacToOTHUX cIOTBOpEeHb MijcuatoBaya M Ha yacToTi F nopiBHIoE
20 nb. flxe 3 HaBeeHUX HIKUYE CIIBBITHOLIEHB ICHY€E MK Koe(illieHTaMu
niacuieHHs Ha cepenHii gacTorti (K) Ta wactori F?

36.

KoeilieHT 4aCTOTHUX CIIOTBOPEHB MEPIIOT0 KacKaa JBOKACKaTHOTO
mijcuroBada Ha 9actoTi F mae Mif < 1. SlkoMy 3 HaBeeHUX HIDKYE
CITIBBITHOIIICHb TTOBUHEH BIJIMOBIIATH KOS(DIIIIEHT YACTOTHUX CIIOTBOPEHB Ha
Tii camiil 4acTOTi JPYTroro Kackamry, 100 3MEHIIUTH BUKPUBICHHS
miacrroBaya?

37.

[lepmriii kackax JBOKAaCKaJIHOIO IMIJICHIIIOBaYa Ha 4acToTi F mae koediieHT
YacTOTHHUX crioTBOpeHb Mif > 1. SIkoMy 3 HaBeJIEHUX HUKYE CITIBBITHOIIEHD
MOBUHEH BIJIMOBIATH KOE(ILIEHT YaCTOTHUX CIIOTBOPEHD Ha Tik camii
4acTOTI JPYroro Kackajy, oo 3MeHIIUTH BUKPUBJICHHS MiACHIIOBaya?

38.

[lepmriii kKackaa JBOKAaCKaJIHOIO MMIJICUIIIOBaYa Ha 4acToTi F mae koediieHT
YacTOTHHUX crIOTBOpeHb Mif < 1. SIkomMy 3 HaBeIEHHX HUXKYE CITIBBITHOIICHb
MOBUHEH BIJMOBIJATH KOE(ILIEHT YACTOTHUX CIIOTBOPEHD HA Til caMii
YaCTOTI APYroro Kackaay, 1100 3MeHIIUTH BUKPUBJICHHS MMiICHIIOBaya’?

39.

Koediuient miacunenns K Ha yactoti F nopisaioe 10, a Ha cepenniit K. =
20. SIxomy 3HaYEHHIO BIMOBIAE KOSPIIIEHT YACTOTHUX CIIOTBOPEHD
macuiaroBaya Mr Ha gactoti F?

40.

KokeH 3 KacKaiB JBOKACKaHOTO TIiICHITIOBaYa XapaKTePU3y€EThCS
HUKHBOI TPAHIMYHOIO YaCTOTOIO, 110 JopiBHIOE f,. BkaxiTh, YoMy H0piBHIOE
HUKHS TPaHUYHA YaCTOTa ITHOT0 IBOKACKAIHOTO MiICHITFOBAYA.

41.

KoxeH 3 kackaiB JBOKACKaHOTO IM1ICUITIOBAYa XapaKTEPU3YEThCS
BEPXHBOIO TPAHUYHOIO YaCTOTOIO, sika NopiBHIOE f,. BkaxiTh, vomy
JIOPIBHIOE HUKHS TPAHUYHA YacTOTA I[bOT0 IBOKACKAIHOTO MiACHIIOBayYa.

42.

Sxe 3HaUeHHS KOe(ilI€HTa MIJCUICHHS 32 HANPYT o0 K, € XapakTepHUM JJis
nigcuioBaya 31 CE?

43.

Sxe 3Ha"ueHHs KOediIli€HTA TCUICHHS 32 HANMPYToI0 K, € XapakTepHUM IS
nigcuioBaya 31 Chb?

44,

Sxe 3Ha"eHHs KOediIi€HTA TCUICHHS 32 HAMPYToI0 K, € XapakTepHUM IS
miacuiarosaya 31 CK?

45.

Sxe 3HaUCHHS KOE(ILIEHT MIJCUICHHS 32 CTPYMOM K; € XapakTepHUM JJIsi
miacuiarosaya 31 CE?

46.

Ske 3HaueHHs KoedillieHTa MMiICUJICHHS 32 CTPYMOM K XapakTepHUM JIJIst
macuiarosaya 31 CB?

47.

Sxe 3HaueHHS KOedIII€HTA MIICUICHHS 32 CTPYMOM K; € XapaKTepHUM IS
nincuiroBaya 31 CK?

48.

BkaxiTh BiTHOCHE 3HAYEHHS BXiHOT0 onopy miacuioBaya 31 CE,
nopiBHsHO 3 BXiiHMM omnopom nijacuitoBadi 31 CK ta CBb.

49.

BxaxiTh BITHOCHE 3Ha4YeHHs BXiHOr0 ornopy mijacuioBaya 31 CK,
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nopiBHHO 3 BXigHMM omnopom nijcuitoadis 31 CE Tta CBb.

50.

BkaxiTh BiTHOCHE 3HAYEHHS BXiZIHOTO omnopy miacmioBaya 3i Ch,
MOPiBHSHO 3 BXiiHUM omopom miacwitoBadiB 31 CK ta CK.

ol

3a sIKOTO CIiBBIAHOMIEHHS MI>K BUXITHUM OTIOPOM JIXKepelia CUTHAITY R, Ta
BXIJTHMM OTIOPOM TiJICHIIIOBada Ry, Oy1e oTpuMaHO OUTBIINN KOS(IIiEHT
I1ACUJICHHS 32 HOMYHCHICMIO?

92.

3a SIKOTo CIIBBIJHOIICHHS MK BUXIITHUM OTIOPOM JIXKepena curHany R, ta
BXiTHMM OIIOpOM TiJicHiTtoBaya Ry Oyne oTpuMaHo O1IbIITUN KOe]illieHT
T1JICUJICHHSI 32 HANIPYT 010 ?

53.

3a SKOTro CHIBBIIHOIICHHS MK BUXIITHUM OTIOPOM ITiJIcCHIIOBavya Ry, ta
OIOpPOM HaBaHTaXeHHs Ry Oyje oTpruMaHO OLIbIIHNKN KOS(IIIEHT MiACHUICHHS
32 HANPYro?.

o4,

3a SIKOro CHIBBIJHOIICHHS MK BUXIITHUM OTIOPOM IiJicHiitoBaya Ry, Ta
OIOPOM HaBaHTaXeHHs Ry Oyne oTpruMaHO OLIBIIMI KOSPIIEHT MiACHICHHS
32 CTPyMOM?

55.

RZ Bxaxith, YoMy JOpIBHIOE BXiIHHIi OMIpP 1HBEPTYIOUOTO

> HiJICHIIIOBava (IUB. pUCYHOK), Yy sikomy R1= 2 koM, R2 = 20
Uer  kOM, a BXIJIHUH OTIp omnepariiitHoro mijcumioada Ry, = 2
MOw.

R1

e
|_

56.

Bxaxith, YoMy JOpiBHIOE BXiIHHI OMipP 1HBEPTYIOUOTO

> micuiTIoBaya (IMB. PUCYHOK), y skomy R1= 2 xom, R2 = 20
i‘“ Uee  kOM, a BXITHAH OTIp Omepariiinoro miacmioBada Ry, = 2
MOwm.

S7.

R2 SIK 3MIHUTBCS cMyTra MPOMYCKAHHS 1HBEPTYHOYOTO
9 > HiJCUIIIOBaya (IUB. PUCYHOK), SKIIO BBECTH KOHIEHCATOP
I U B BX1JJHE KOJIO 1HBEPTYHOYOro mijicuitoBadya? Bona

58.

SIK 3MIHUTBCS cMyTra NPONMYCKAHHS 1THBEPTYIOYOTO
MiJICHITIOBava (IUB. PUCYHOK), SIKIIIO BBECTH KOHACHCATOP B
KOJIO 3BOPOTHOTO 3B’SI3KY 1HBEPTYIOUOTO MiJCHIIIOBayYa (IUB.
pucyHok)? Bona:

5.2. EnekTpoHika Ta MikponpouecopHa textika (Y. 2 — Lludposa esekrponika)

1-ii piBenb ckiaaHocTi. Bipna Bianosiabs — 2 0aan
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59. Ske 3 criBBIJIHOIIIEHb TpeOa BUKOHATH, 400

TPaH3UCTOP E€IEKTPOHHOTO KJtoYa (IMB. PUCYHOK) Oy6 B
PEXKUMI HACUYEHHA

Ilpumimku: IO3HaYEHHS CTPYMIB, IO BUKOPUCTAHI Y
BUpa3ax, 301ratoThCs 3 IO3HAUYEHHSIMU Ha PUCYHKY. h,,.

— Koe(IIi€eHT Tepeaadi CTpyMy TPaH3UCTOPA.

60. I

Ske 3 cniBBIIHOIIEHb TpeOa BUKOHATH, 100
TPaH3UCTOP €IEKTPOHHOTO KJI0Ya (IUB. PUCYHOK) 0y6
B PEXXUMI HACUYEHHA:

Ilpumimku: MO3HAYEHHS, 1110 BUKOPUCTAH1 Yy BUpa3ax,
301raroThCsl 3 TO3HAYEHHSIMU HA PUCYHKY. h,,. —

Koe(DilieHT mepeadi CTpyMy TpaH3UCTOpa

61.

Ske 3 cniBBIIHOIIEHb TpeOa BUKOHATH, /00
TPAH3UCTOP EJICKTPOHHOIO KJIto4a (JIUB. PUCYHOK) 0y6 B
PEXKUMI HACUUCHHS

Ipumimxu: IO3HAYEHHS CTPYMIB, III0 BUKOPUCTAH1 y
BHpa3ax, 301raloThbCs 3 MO3HAYCHHSIMHU HA PUCYHKY. h,,

— Koe(illIeHT nepeiadl CTpyMy TPaH3UCTOpA.

62.

UBX

il

X

B ]

*]]

h,: — KOe]ILIEHT epeiayl CTpyMy TPaH3UCTOpa.
Ir2 J_

Ske 3 cmiBBiIHOIICHH TpebOa BUKOHATH, U400
TPAH3UCTOP €IEKTPOHHOIO KJItoua (UB. pUCYHOK) Oy6
B PEXXUMI HACUUEHHA

Ilpumimxu: IO3HAYEHHS CTPYMIB, III0 BUKOPUCTAHI y
BHpa3ax, 301raloThCs 3 MO3HAYCHHSIMH Ha PUCYHKY.
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63. I

Usx

B ]

Ske 3 criBBIIHOIIIEHb TpeOa BUKOHATH, 400

|:| TPaH3UCTOP E€JICKTPOHHOIO K04 (JIUB. PUCYHOK) 0y6
K

X

Ir2 J_

B PEKUMI HACUYEHHA

Ilpumimku: IO3HaYEHHS CTPYMIB, IO BUKOPUCTAHI Y
BUpa3ax, 301raroThCs 3 MO3HAUECHHSIMHU Ha PUCYHKY.
h,: — KOoeQIlleHT nepeaayi CTpyMy TPaH3HCTODPA.

64.

Ske 3 ciBBIIHOIIEHb TpeOa BUKOHATH, /00
TPAH3UCTOP EIEKTPOHHOTO KJI0Ya (JIMB. PUCYHOK) Oy6 B
peXuMI1 BiiCiYeHHsI.

Ipumimku: TIO3HaYEHHS CTPYMIB, 1110 BUKOPUCTAHI y
BHpa3ax, 301raloThbcsl 3 MO3HAYEHHSIMHU HA PUCYHKY. h,.

— Koe(iIleHT nepeadi CTpyMy TpaH3UCTOpA.

65.

SIke 3 criBBiIHOIIEHb Tpeba BUKOHATH, /00O TPAH3UCTOP
€JIEKTPOHHOTIO KJItoYa (AUB. CXEMY PUCYHKY) 0y6 B
pexXuMi BiiciueHHs.

Ipumimxu: IO3HAYEHHS CTPYMIB, 110 BUKOPUCTAHI y
BUpa3ax, 301rat0ThCs 3 IO3HAYEHHSAMU Ha PUCYHKY. h,,.

— Koe(IllieHT Tiepeaadi CTpyMy TPaH3UCTOPA.

66.

Ske 3 criBBiIHOIICHH TpeOa BUKOHATH, 00
TPAH3UCTOP EJICKTPOHHOIO KJIt04a (JIUB. PUCYHOK) 0y6 B
pexuMi BiiciueHHsI.

Ipumimku: IO3HaYEHHsI CTPYMIB, IO BUKOPUCTAHI y
BUpa3ax, 301ratoThCs 3 MO3HAUECHHSMU Ha PUCYHKY. h,,.

— Koe(illeHT nepeaayi CTpyMy TpaH3UCTOpPA.
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67. Slke 3 criBBIJIHOIIIEHb TpeOa BUKOHATH, f00

TPAH3UCTOP €NEKTPOHHOTO KJTF0Ya (UB. PUCYHOK) Oy6 B
pexuMi BiiciueHHsI.

Ipumimku: TO3HAYEHHS CTPYMIB, 1[0 BUKOPUCTAHI1 y
BHpa3ax, 301raloThCs 3 IO3HAYEHHSMHU Ha PUCYHKY. h,.

— koe(iI€eHT nepeaadi CTpyMy TPaH3UCTOPA.

68.

Slke 3 criBBIJIHOIIIEHb TpeOa BUKOHATH, f00
TPAH3UCTOP €IEKTPOHHOIO KJItoua (JUB. pUCYHOK) 0y6 B
peXUMI BiiciueHHsl.

Ipumimxu: TO3HAYEHHSI CTPYMIB, III0 BUKOPUCTaHI Y
BHpa3ax, 301raloThbCs 3 MO3HAYCHHSIMHU Ha PUCYHKY. h,

— Koe(illleHT nepeiadl CTpyMy TPaH3UCTOpA.

69.

SIke 3 criBBiIHOIIEHb Tpeba BUKOHATH, /00O TPAH3UCTOP
€JICKTPOHHOTO KJItoua (AUB. CXeMY PUCYHKY) 0y6 B
peXuMi BiiciueHHsl.

Ipumimxu: IO3HAYCHHS CTPYMIB, III0 BUKOPUCTAHI y
BHpa3ax, 301raloThCs 3 MO3HAYCHHSIMU Ha PUCYHKY

70.

Ex — Ske 3 CIiBBIIHOIIEHb TpeOa BUKOHATH, 4400 TPAH3UCTOP
I €JICKTPOHHOTO KJItoUa (IUB. CXeMY PUCYHKY) 6y6 B
R“l:l peXuMi BiiciueHHsI.
Ipumimku: TO3HAYEHHS CTPYMIB, 1110 BUKOPUCTAHI y
BHpa3ax, 301raloThCs 3 MO3HAYCHHSIMHU HA PUCYHKY. h,

— Koe(IIIEHT mepeIayi CTpyMy TPaH3UCTOpA.
Ir2 J_

Uex
1 4

71.

SAxoMy 3 mepepaxoBaHUX BUPA3iB MOBUHHI 33/I0BOJIBHSATH JIOB1IKOB1
napaMeTpy TPaH3UCTOPA MO0 MAKCUMAJIbHIN MOTY>KHOCTI KOJIEKTOPA Py, IPU
HOTr0 BUKOPUCTAHHI B CXEMI1 €JIEKTPOHHOIO KJItoua

Ipumimku: K — koedimieHT 3anacy, OUTBIINHN 3a OQUHUINO (3a3BHyaii K = 1,2
... 1,5); P« — OTYXHICTb, 1110 BUALIIETHCS HA TPAH3UCTOPI HA Yac MOro poOOTH B
KJTFOY.
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72. | SIlxomy 3 mepepaxoBaHUX BHpPa3iB MMOBUHEH 3aJI0BOJILHATH JIOB1IKOBI

napaMeTpH TPaH3UCTOpa M0 MaKCUMalbHIM Hanpy3i Konekropa U, mpu ioro
BUKOPHUCTAHHI B CXeMi €JIEKTPOHHOTO KJII0ua

Tpumimiu: K—xoedimieHT 3amacy, O1bmiA 32 OJUHAIIO (3a3Bruaii k=12 ...
15); U,.—Hanpyra JpKepena KUBICHHS.

73.

SAxoMy 3 IepepaxoBaHUX BUPA3iB MMOBUHEH 33I0BOJIBHATH JIOBIIKOBI
napaMeTpH TPaH3UCTopa MO MAaKCUMaJIbHOMY CTPYMY KOJIEKTOpa /yos IPU
HOro BUKOPUCTaHHI B CXEM1 €JIEKTPOHHOTO KITI04a

Tpuminku: K—xoedimieHT 3amacy, OuUIbIIMNA 3a oquHMIO (3a3Budail K=12 ...
1,5); I,—MakcuMaIbHUN CTPYM KOJIEKTOpA MPHU POOOTI.

74,

VY Tabnuiii HaBeieH1 3HaYeHHs 4oTuphox Joriunux ¢yukmiit (F1, F2, F3, F4)
B1JI ABOX 3MIHHHUX:

FL]F2 [ F3 | F4

o|lr|o
OO
=)
e L
oo

Rk o|lo]N K4

1 0 0 0 1

Bxkazatu, sika 3 HUX BiJMOBigae TabIUIN ICTUHHOCTI JIOT19HOT (PyHKIIIT
«Bukiaroune AbO»y:

75.

VY Tabnuiii HaBeneH1 3HaYeHHs 4oTuphox Joriuaux ¢yukmiit (F1, F2, F3, F4)
B1JI ABOX 3MIHHHUX:

X1 F1 | F2 | F3 | F4

o|lr|o
OO
=)
=l
ook

Rk o|lo]h K<

1 0 0 1 1

Bkazaru, sika 3 HUX BiAMOBIAA€ TaOIHII ICTHHHOCTI JIOT14HOT QyHKIIIT
«Bukiaroune AbO-HI»:

76.

VY Tabnuiii HaBeaeH1 3HaYeHHs 4oTUphox Joriuanx ¢yukmii (F1, F2, F3, F4)
B1JT ABOX 3MIHHHUX:

X1 | X2 F1 | F2 | F3 | F4
010 1 0 0 1
110 0 1 0 0
0 1 0 1 0 0
1 1 1 0 1 0

Ska 3 HaBenaeHuX (PpyHKIIH Bianosigae Tabauil icTuHHOCTI QYHKITT «ABOy
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77. |V Tabnuil HaBeIeH1 3HaUYeHHs 4oTUPbhoX JioriuHuX ¢ynkmiil (F1, F2, F3, F4)

BIJ] IBOX 3MIHHHX:

X1 | X2 F1 ]| F2 | F3 | F4
010 1 0 0 1
1[0 0 1 0 0
01 0 1 0 0
1 1 1 0 1 0

Ska 3 HaBeeHUX (YHKIIM BiOBiAae TabauIl iICTUHHOCTI QyHKINT « ABO—
HI»

78. | Y Tabnuil HaBeAeH1 3HaYeHHS YOTUPHOX Joriynux pynkiii (F1, F2, F3, F4)
B1JI ABOX 3MIHHHUX:
X1 | X2 F1 | F2 | F3 | F4
0O 1 0 0 1
1 0 0 1 0 0
0 1 0 1 0 0
1 1 1 1 1 0
Ska 3 HaBegeHUX (YHKIIIHM BiJMOBIa€ TabaUIl iICTUHHOCTI QYHKITIT «I»
79. | Y Tabnuin HaBeAeH1 3HaYeHHS YOTUPHOX Joriynux pynkuiit (F1, F2, F3, F4)
B1JI ABOX 3MIHHHUX:
X1 | X2 F1 | F2 | F3 | F4
0O 1 0 0 1
1 0 0 1 0 1
0 1 1 1 0 1
1 1 1 0 1 0
Ska 3 HaBereHUX (YHKINH BiamoBigae Tadauill icThkHHOCTI QyHKIT «I—HI»
80. | V tabnuii HaBeaeH1 3HaueHHs YoTuphox Joriuynux Qynkiii (F1, F2, F3, F4)

B1JI ABOX 3MIHHHUX:

XI|X|F1 | F2 ] F3| F4
2
010] 1 0 1 1
1{0] O 1 1 0
011] 1 1 1 0
111] 0 0 0 0

Bkazaru, sika 3 HUX BIAMOBIAA€ TaONHIN ICTHHHOCTI JIOTTYHOT (PYHKITIT
«Bukiaroune AbO»:
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81. | Y Tabnumi (He Ha yciX HabOpax apryMEHTIB) HaBEICHI1 3HAUCHHS YOTUPbOX
noriuanx pynkuii (F1, F2, F3, F4) Big Tph0oX 3MIHHHX:.

XI|X|[X|F1 | F2 | F3|F4

o|lr|o|r|o
o|lo|r|r|o]|n
=l =1
ol|lo|o|ofr
O|I0|O0|FrL|O
SR =)
Rk |o|-

111]0]) 0 | 0 | 1 |1

Braxarouw, 1110 Ha BiJICYyTHIX HaOopax Oyje iICHyBaTu HEOOXiHa
BIJIITOBIAHICTH, BKa3aTH, SIKA 3 HUX BIJINOBIAae TaOJIHIN ICTHHHOCTI JOTTYHOT

byukiii «ABO—HI».

82. | YV tabnuii (He Ha ycix Habopax apryMEHTIB) HaBE/ICHI 3HAUEHHS YOTUPHOX
noriynux Qyukuii (F1, F2, F3, F4) Big TpphoX 3MIHHUX:.

XI|X|[X|F1 | F2 | F3 | F4

o|lr|o|r|o
olo|r|r|o|d
Rk |o|lk|lo|lw
ol|lo|lo|o|r
R|IO|O(Fk|O
Rk |Rk|R|o
ol|lo|lo|o|r

111]0)] 0 | 0 | 1 |1

Braxkarouw, 1110 Ha BiJICYyTHIX Habopax Oyje iCHyBaTH HeOOXiaHa
BIJMMOBIAHICTh, BKa3aTH, SIKA 3 HUX BIAMNOB1Aac TaOJIMIl ICTUHHOCTI JIOTTYHOL
bynkuii «KABO».

83. | Y tabnumi (He Ha ycix Habopax apryMeHTIB) HaBeIeH1 3HAYCHHS YOTUPHOX
nortynux Qyskuii (F1, F2, F3, F4) Big TpbOX 3MIHHHX:.

X1| X X|F1L|F2 | F3]| F4

o|lr|o|—|o
olo|r|r|o]|n
Rk |o|lk|lo|lw
ol|lo|lo|ofr
—R|IO|O|Fk|O
SR =)
=1 (=

111]0]) 0] 0] 1 [ O

BBakatoum, 110 Ha BiZICyTHIX Habopax Oyje iCHyBaTH HEOOXiIHA
BIJITOBIIHICTh, BKA3aTH, sIKa 3 HUX BIJMOBIIA€ TAOJUI[l ICTUHHOCTI JIOTTYHOT
byHKIil «I».




Kuromupcbka
noJiiTexHika

MIHICTEPCTBO OCBITH I HAYKH YKPATHU
JEPXKABHUHN YHIBEPCUTET «CKUTOMUPCBKA MTOJIITEXHIKA>
Cucrema ynpasJinns skictio Bignosinae JICTY ISO 9001:2015

11-04.00-04.04-
152.00.1/M-01-
2022

Bunyck 1

3minu 0

Exsemnnap Ne 1

Apr 871 44

84. | Y Tabnumi (He Ha yciX HaOOpax apryMEHTIB) HaBEICHI1 3HAUCHHS YOTUPbOX

noriuaunx pynkuii (F1, F2, F3, F4) Big Tpp0oX 3MIHHHX:

X1|X2|X3| F1 | F2 | F3 | F4
0(0(0O0 0 0 1 1
111 1 1 0 0
01110 1 0 0 0
110 (1 1 0 1 0
0[O0 (1 1 1 0 0
1]11]0 1 0 0 0

BBakatoum, 1110 Ha BIACYTHIX Habopax Oyze ICHyBaTH HEOOXi/IHa
BIJIIIOBIJIHICTb, BKa3aTH, IKa 3 HUX BIAMNOBIAA€ TAOIHII ICTUHHOCTI JIOTTYHOI
byukiii «I-HDy.

85. | BkaxiTh HOMEp PUCYHKY, Ha IKOMY 300pa)KEHUH TBOCTYTIEHEBUN
yHIBEpCaJIbHUI TpUrep:
TT
. _j o &
—] C
1. 2. 3.
86. | BkaxiTh HOMEp pUCYHKY, Ha SIKOMY 300pakKeHUI YHIBEpCATbHUN TPUTEP 3
IUHAMIYHAM BXOJOM.
TT T T
D o— Y D
C —1C C
R |- 4K QR_ Y
1. 2. 3 4
87. | BkaxiTh HOMEp PUCYHKY, Ha IKOMY 300pa)K€HUI JTOTTYHUI enemMeHT .
— 1
11 % — — D — D |_
1. 2. 3. 4.
88. | BkaxiTh HOMEp pUCYHKY, Ha SIKOMY 300pakKeHUI TBOCTYIICHEBHIA

yHIBEepCaTbHUIN TpHrep'

Et E}

;UOU
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89. | BkaxiTh HOMEp PUCYHKY, Ha SKOMY 300paKCHHUI YHIBEpCATbHUM TpUTrep 3

IUHAMIYHAM BXOJIOM.

T
TT 1, T
D O— D
C —\C C
R — —K OR ¢
4,

1. 2. 3.

90.

BkaxiTh HOMEp PUCYHKY, Ha IKOMY 300paK€HUI JTOT19yHUI enemMeHT .

1 &
1 — —1 & — &

1. 2. 3. 4

91.

BxaxiTh HOMEp pUCYHKY, Ha IKOMY 300pakKeHUH JOTTYHUM €JIEMEHT
«BuKIr0OUYHE ABO

1. 2. 3. A4

92.

BkaxiTh HOMEp PUCYHKY, Ha IKOMY 300payKeHHUM JIOTTYHUN €JIEMEHT
«BukimoyHe ABO-HI»

_ — ~ 1 &
] &% :—l_ :_lo— ] —
2. 3.

93.

BkaxiTe HOMEp PUCYHKY, Ha IKOMY 300pa’keHuil cMHXpoHHu RS Tpurep 3
1HBEpCHUMH BXOJIaMH.

94,

X1l —
X2 —

A

BkaxiThp, sika noriyHa GyHKIIIs peaizy€eThes
CXEMOIO.

}L Ha pucyHky Hajiana cxema Ha JIOTIYHUX €JIEMEHTax.
&

| F
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95. Ha pucyHnky HajlaHa cxema Ha JIOTIYHUX €JIeMEHTax.
x1 ] ) : : .
XZ__E—L BkaxiTh, sika noriyHa GyHKIIST peani3yeThCsi CXEMOIO.
-
Sty
96. - Ha pucyHky HajmaHa cxema Ha JIOTIYHUX €JIeMEHTaX.
&%“ Bxaxitb, sika noriyHa QyHKIIS peaizyeThes

X2 —
EL cxeMoIo.
xa— 1

9. | Ha pucyHky HajaHa cxema Ha JIOTIYHUX €JIEMEHTaX.
1 %“ BxaxiTs, sika noriyHa QyHKIIIST peati3yeThCs

X2 —
EL CXCMOIO0.
xa— 1

BxaxiTsb, sika noriyHa QyHKIIS peani3yeThes

Eﬁ cxemot0.
| [

X2 —

98. | }L Ha pucynky HasmaHa cxema Ha JIOTIYHHX €JIeMEHTaX.
1 &

x3— 1 1

99. Ha pucynky Hajmana cxema Ha JIOTIYHHUX €JIeMEHTaXx.
X1 — . : : )
BxaxiTs, sika noriyHa QyHKIIIST peani3yeThCs

X2 —
13% CXEMOIO,
| [

x3— 1 |

100. | ., Ha pucyHky HajjaHa cxema Ha JIOTIYHHX eJIeMEHTaXx.
BkaxiTh, sika noriyHa QyHKIIS peanti3yeThCs

X2 — 1 —L .
Eﬁ CXEMOIO.
|

x3— 1
101.| Ha pucynky HajiaHa cxema Ha JIOT1YHHX €JIeMeHTaXx.
x| & . BxaxiTsp, sika noriyHa QyHKIIs peani3yeThes
%7 CXEMOIO.
xx— g
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102.

X ﬁ
X

X3

Ha pucyHky HajgaHa cxema Ha JIOTIYHHX eJIEMEHTaX.
Bxaxirtp, sika JJoridHa QyHKINS peali3yeThCs CXEMOIO.

103.

X2
X1

X3
X4

Ha pucynky HamaHo JIori9HHAMA eneMeHT 2—3—I—
r  ABO-HI, Ha Bxoau sIKOro nojaHi JIOT14H1 CUTHAJIH.
(Q—  BxkaiTh NpaBUILHHI BAPiaHT BUPA3y BUXiIHOTO
CUTHAITY.

104.

X2
X1

X3
X4

Ha pucynky Hasmano joriuauii enement 2—3—I—
F  ADBO-HI, Ha BX0au sIKOro nojaHi JOri4H1 CUTHAJIN.
O—  BkaxiTh NpaBUIBHHIT BAPiaHT BUPa3y BUXiTHOTO
CUTHAIY.

105.

X2
X1

X3
X4

1 Ha pucynky HamaHO JIOT1YHHM efleMeHT 2—3—I—

F ABO-HI, na Bxoau SIKOTro IOJaH1 JOT1YH1 CUTHAJIH.
BxaxiTh nmpaBuUIbHUHN BapiaHT BUpa3y BUXIAHOTO
CUTHAIY.

106.

X2
X1

X3

1 Ha pucynky Hanano yoriuauii enement 2—3—I—

F ABO-HI, na Bxoau sIKOro mojaHi JOr1YHI CUTHAJIH.
BxaxiTe mpaBuIbHUHN BapiaHT BUpa3y BUX1THOTO
CUTHAIY.

107.

X2
X1

X3
X4

1 Ha pucyHky HajgaHO JOT1YHUN eleMeHT 2—2—]—

F ABO-HI, na Bxoau sIKOro mojaHi JOT1YH1 CUTHAJIH.
BkaxiTh npaBuIbHUI BapiaHT BUPa3y BUX1IHOTO
CUTHAITY.

108.

X1

X3
X4

1 Ha pucyHnky Hajmano jgoriunuii enemeHT 2—2—I—

F ABO-HI, na Bxoau SIKOTro IOJaH1 JOT1YH1 CUTHAJIH.
BxaxiTe mpaBuiIbHUN BapiaHT BUpa3y BUX1THOTO
CUTHATY.
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109.

X2
x1

X3
X4

Ha pucyHnky HajaHo jgoriuHui enemeHT 2—2—I—

= ABO-HI, na Bxoau sIKOro I0JaH1 JIOT1YH1 CUTHAJIH.

—  BxaxiTh npaBUIBLHUI BapiaHT BUPa3y BUX1THOTO
CUTHAITY.

110.

Ha pucynky HamaHo JIoTi9HHIA efeMeHT 2—2—I—
g ABO-HI, na BXoau sxoro nojai JIori4xi
’— curHaju. BkaxiTh NpaBUJIbHUIN BapiaHT BUpa3y
BUX1JTHOTO CUTHAIY.

)

111.

X2

X3
X4

Ha pucyHky HajgaHO JIOT1YHUN eeMeHT 2—2—]—
ABO-HI, na Bxoau sIKOro mojaHi JOr14Hl CUTHAIH.
O— BkaxiTh NpaBWIbHUI BapiaHT BUPa3y BUXITHOTO
CUTHAITY.

112.

X1

X2—

y

BxaxiTh 3HaU€HHA BUXIJIHOT (DYHKILIIi HABEJEHOTO Ha
PHUCYHKY JIOT1YHOT'O €J1€MEHTY MPU BKa3aH1i yMOBI.

113.

BxaxiTh 3HaU€HHS BUXIIHOT (DyHKIIII HABEJEHOTO Ha
PHUCYHKY JIOT1YHOTO €JIE€MEHTY MPU BKa3aH1i yMOBI.

114.

BxaxiTh 3HaU€HHA BUX1HOT (YHKIIIT HABEJIEHOTO Ha
PHUCYHKY JIOT1YHOT'O €J1€MEHTY MPU BKa3aH1i yMOBI.

115.

X2—

BxaxiTh 3HaU€HHS BUXIIHOT (DYHKIIIT HABEJEHOTO Ha
PHUCYHKY JIOT1YHOTO €JIE€MEHTY MPHU BKa3aH1i yMOBI.

116.

X1—

X2—

BxaxiTh 3HaU€HHS BUXI1JIHOT (DYHKIIIi HABEJEHOTO Ha
PHUCYHKY JIOT1YHOT'O €J1€MEHTY MPU BKa3aH1i yMOBI.

117.

BxaxiTh BapiaHT 3HaY€HHS BUX1IHOT (YHKIIII HABEIEHOTO
Ha PUCYHKY JIOTIYHOT'O €JIEMEHTY P BKa3aHii yMOBI.

118.

X1—

X2—

11
11
11
11
T%
X2—
}

BkaxiTe BapiaHT 3Hau€HHS BUXI1THOT (QYHKIIII HABEICHOTO
Ha PUCYHKY JIOTIYHOTO €JIEMEHTY NP BKa3aHiil yMOBI.

152.00.1/M-01-
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119. | 4, BxaxiTh BapiaHT 3HaUeHHS BUX1IHOI (QyHKIIIT HABEJICHOTO
o 1 Yy Ha PUCYHKY JIOT1YHOI'O €JIEMEHTY MPHU BKa3aHiil yMOBI.
120.| 1| & v BxaxiTh BaplaHT 3HaYEHHS BUXITHOT byHKIil
xo— — HAaBEJICHOT'O HA PUCYHKY JIOTIYHOI'O €JIEMEHTY IIPH
BKa3aHi YMOBI.
121. | x| & Ly BxaxiTh BaplaHT 3HA4ECHHS BUX1THOT GyHKIIi
X2 — HABEJICHOTO HA PUCYHKY JIOTIYHOT'O €JIEMEHTY IIPH
BKa3aHi{ yMOBI.
) Ka)X1Th BaplaHT 3HAUYEHHS BUX1AHOI (DYHKIT
122.) v T & BkaxiTh BapiaHT 3Ha4e 11101 1i
o— — ¥ HaBeJeHOTrO Ha PUCYHKY JIOTTYHOTO EIIEMEHTY IPU
BKa3aHIii yMOBI.
123. | x1 | & v Bxaxith BapiaHT 3HAaUCHHS BUX1IHOT (PyHKIII1
X2 HaBEJCHOI'0 Ha PUCYHKY JIOTIYHOTO €JIEMEHTY NpHU
BKa3aHiil YMOBI.
124. | ;| & | BxaxiTh BapiaHT 3HAUCHHS BUX1THOI (PyHKIIIT HABEICHOTO
X2 V' Ha pUCYHKY JIOT1YHOTO €JIeMEHTY MPHU BKa3aH1i yMOBI.
125. | y;_| & | BkaxiTh BapiaHT 3HaY€HHS BUXIJHOT (YHKIII HABEIEHOTO
X2 V' Ha PUCYHKY JIOTIYHOT'O €JIEMEHTY IIPHU BKa3aH1i YMOBI.
126. | x1—{ 4 | BxaxiTe BapiaHT 3Hau€HHS BUX1THOT QYHKIIIi HABEIEHOTO
X7 V' Ha pUCYHKY JIOTIYHOTO €JIEMEHTY MPH BKa3aHiil yMOBI.
127. ) x1— & BxaxiTh BapiaHT 3HaY€HHS BUX1JHOT (QYHKIIIi HABEIEHOTO
X7 V' Ha pUCYHKY JIOTIYHOTO €JIEMEHTY MPH BKa3aHiil YMOBI.
128. x1 ) BxaxiTh BapiaHT 3HaY€HHS BUXITHOT QYHKITIT
"7 |—Y¥Y  HaBeIeHOI0 Ha PUCYHKY JIOTIYHOTO €JIEMEHTY MpHU
X2— BKa3aHiil yMOBI.
129. | [ 1 Bxaxith BapiaHT 3Ha4€HHS BUX1IHOI PYHKITIT
2 — Y  HaBeJeHOro Ha PUCYHKY JIOTIUHOTO €JIeMEHTY MPHU
o BKa3aHil YMOBI.
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130. | x1—| =4 BxaxiTh BapiaHT 3HaYCHHS BUX1IHOT PyHKIII1
x| —Y HABE/ICHOTO Ha PHCYHKY JIOTTYHOTO ENIEMEHTY MpH
BKa3aHi YMOBI.
131 | v [ 1 BkaxiTh BapiaHT 3HaU€HHS BUXIAHOT QYHKIIT
— Y HaBeJCHOTr0 Ha PUCYHKY JIOTIYHOTO €JIEMEHTY MPU
X2 BKa3aHii YMOBI.
132.| x1— [ 4 BkaxiTe BapiaHT 3HaY€HHS BUX1THOT QYHKITI
x 2_} y HaBEJICHOTO Ha PHCYHKY JIOTTYHOTO EIEMEHTY MpH
BKa3aHiil yMOBI.
133. | x1—| -1 J); BkaxiTe BapiaHT 3HaY€HHS BUX1THOT QYHKITIT
x| y HaBEJICHOTO Ha PHCYHKY JIOTTYHOTO EIEMEHTY MpH
BKa3aHiil YMOBI.
134. Xl—T(L BkakiTh BapiaHT 3HAYCHHS BUXiqHOT (QYHKITT
2 y HABE/ICHOTO Ha PUCYHKY JIOTIMHOTO ENEMEHTY TIpH
BKa3aHi YMOBI.
135. | 1 1 BkaxiTh BapiaHT 3HaY€HHS BUX1HOT (PyHKIII]
Y HaBemeHOro Ha PUCYHKY JIOTIYHOTO €IEMEHTY IPH
X2 BKa3aHill YMOBI.
136. 3a SKOTro PIBHS YU 3MIHHU PIBHS CUTHAITY, III0 HAJAXOAUTh HA BXI]I
CUHXPOHI3aIlii (IUB. PUCYHOK), IIT0O aKTHBI3YBATH BILIUB 1HIIIUX
KEepyIOUYMX CUTHAIIB HA CTaH npuiagy?
137. 3a SKOT0 PIBHS YW 3MIHU PiBHS CUTHAIY, 110 HAAXOIUTh HA BX1JI
—c CUHXPOHI3aIlii (IMB. PUCYHOK), III00 aKTUBI3yBaTH BILIMB 1HIIUX
KEpYIOUUX CUTHAJIIB HA CTaH MpUiIagy?
138. 3a sIKOTO PIBHS YW 3MIHM PIBHSI CUTHAIY, 1110 HAJIXOJIUTh Ha BXI1]]
—>c CUHXPOHI3aIii (IUB. PUCYHOK), 11100 aKTUBI3YBAaTH BIUIMB 1HIIIAX
KEepPYIOUHX CUTHAIIB Ha CTaH Npuiamy?
139. 3a SKOT0 PIBHS YU 3MIHU PiBHSI CUTHAITY, III0 HAJAXOAUTh Ha BXI]l
—C CUHXPOHI3aIii (IUB. pUCYHOK ), III00 aKTUBI3yBaTH BILTUB 1HIITUX
KEPYIOUMX CUTHAJIIB Ha CTaH MpUiIaLy?
140. 3a SKOTro PIBHS YU 3MIHU PiBHSI CUTHAITY, III0 HAJAXOAUTh Ha BXI]l
—c CUHXPOHI3allii (IUB. pUCYHOK), IIOO aKTUBI3YBATH BIIUB 1HILIHUX
KEPYIOUMX CUTHAJIIB Ha CTaH MpUiIaLy?
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141. 3a SKOro piBHA YW 3MIHU PIBHS CUTHAIY, IO HAAXOIUTh HA

— BX1Jl CHHXPOHi3aIlii (IUB. PUCYHOK), 11100 aKTUBI3yBaTH BILUIMB
IHIIUX KEPYIOUUX CUTHAJIIB HA CTaH Mpuiaxy?

142.

3a SKOTro piBHS YW 3MIHHU PIBHS CUTHAIY, III0 HAAXOIUTh HA BX1JI

— CHUHXPOHI3alll1 (IUB. pPUCYHOK), 11100 aKTUBI3YBaTH BIUIMB 1HIITNX

KEepYIOUUX CUTHAJIIB HA CTaH Npuiiagy?

143.

[ToyaTkOBHIT BUXITHUM KOJ pe8epCuUsHO20 0ecsimKo8020 ai4ulIbHUKA, 110
HAJIAIITOBAHO HAa NOJATHUN PEXKUM, JOPIBHIOE IECATKOBOMY YHCITYy TPH.
Uepes CKUTbKHM TAKTOBUX JIYWJIBHHUX IMITYJIbCIB JIYMJIBHUK OOHYAUMbCA?

144,

[ToyaTkOBUIT BUXITHUM KOJI pe8epCUBHO20 0eCsAmMK08020 NiYUIIbHUKA, 110
HaJAIITOBAHO Ha Bil’€EMHMI PEXUM, IOPIBHIOE JECATKOBOMY YHUCITY TPH.
UYepes CKUIbKH TAKTOBUX JIYWJIBHUX IMITYJIBCIB JIIYUIBHUK OOHYIUMUCS?

145.

[ToyaTkoBUM BUXIAHUI KOJ pesepcusHoco 08iliIk08020 YOMUPUPO3PIOHO20
JYUIBHUKA, 10 HAJAIITOBAHO Ha JOAATHIN PEXXUM, JOPIBHIOE IECITKOBOMY
YUCTY AecAThb. Uepe3 CKUIbKHM TAaKTOBUX JIYMIBHUX IMITYJIbCIB JITYUIIBHUK
OOHYJIUTHCS?

146.

[TouaTtkoBuU# BUXITHUI KO pe6epcusHoco 08iliIk08020 YOMUPUPO3PAOHO2O0
JYWIBHUKA, 1110 HAJIAIITOBAHO HA Bil’€MHMI PEXUM, TIOPIBHIOE
JIECATKOBOMY YHCITY 1eCsiTh. Uepe3 CKUIbKU TaKTOBUX JIIYUIBHUX IMITYJIbCIB
JYMIBHUK OOHYJIUTHCS ?

147.

[ToyaTkOBUI1 BUXITHUN KOJI pe8epCUBHO20 08IlIKOBO20 N SIMUPO3PAOHO20
JIYUIBLHUKA, 10 HAJAIITOBAHO HA Bil’€EMHHMH PEXUM, TOPIBHIOE
JECATKOBOMY YMCITY ABAAUATH. Uepe3 CKUIbKU TaKTOBUX JIYMIbHUX
IMITYJIbCIB JIIYUIIbHUK OOHYJIUTHCA?

148.

[ToyaTkOBUI1 BUXITHUN KOJI pe8epCUBHO20 O8IIKOBO20 N SIMUPO3PAOHO20
JYWIBHUKA, 1110 HAIAIITOBAHO HA NOAATHIN PEKUM, JTOPIBHIOE IECITKOBOMY
JUCTy ABAAUATH. Uepe3 CKUTBbKYA TaKTOBUX JIYMJIBHUX IMITYJIBCIB JIIUUIBHUK
OOHYJIUTHCS?

149.

Bkaxitb, ikl 3 HaBeIEHUX HIKYE (PYHKIIIH HE MOKYTh OyTH BUKOHAHI Ha
pericTpi 3CyBYy:

150.

BkaxiTh, siKi 3 HaBeZIeHUX HIKYE QYHKIIA MOXKYTh OyTH BUKOHAHI Ha
pericTpi nmam’ari

151.

BkaxiTh, siki 3 HaBeZleHUX (PYHKI[IH HE MOKYTh OyTH BUKOHAHI Ha
PEBEPCUBHOMY PETICTPi:

152.

Bkaxitb, Kl 3 HABeIEHUX HIKYE (PYHKIIIH HE MOKYTh OyTH BUKOHAHI Ha
PEBEPCUBHOMY PETICTPI:
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5.3. EnexTpoHika Ta MikponpouecopHa TexHika
(4. 3 — MikponpouecopHi npucTpoi)
1-i piBeHb ckiaaaHocTi. Bipna BianoBiab — 2 6aau

153. | SIxa KUTBKICTh IIMH BXOAUTH B CUCTEMHY MaricTpajib MIKpOTIPOIIECOPHOI
cucremu Ha 6a31 MK-517

154. | Sxi pynkuii Bukonye AJII mikpomnpouecopa?

155. | Sk Ha3UBaAETHCS MPUCTPIH, 110 BIJIMOBIIAE 32 BUKOHAHHS apU(PMETUYHUX,
JIOT1YHHMX 1 Onepalliid yrpaBJliHHs, 3alMUCAaHUX B MAITHHHOMY KOJI1?

156. | ADDR bus po3imdpoByeTbes SIK:

157. | [Ipu mmHHIN cTpyKTYypi (apxiTekTypa ¢hon Helimana) 3B's13kiB JaH1 Mixk
MPUCTPOSIMH TTEPETAFOTHCS:

158. | SIx Ha3WBa€ETHCS MIMHA, B AKIH ITepeIada JaHUX MOXKE BUKOHYBAaTHCS B 000X
HanpsiMax?

159. | MikponpoliecopHuil MPUCTPiN — 11e:

160. | SIxe 3 mpu3HaUEHb AKYMYJISITOpPA Y CKJIAJIl MIKpOIIpOIlecopa He BIACTUBE JIJIst
HBOTO?

161. | YV yoMy nossirae mpu3HaY€HHS 30BHIMIHBOI MaM'sTi MiKpOIIPOIIECOPHOT
cucremMu?

162. | be3snocepenHs agpecarris nmependavae, mo:

163. | Jlo sixoi rpynu KOMaH]1 HAJIKUTh KOMaH/1a IeKpeMeHTa?

164. | Sxuii Tun 0OMiHy 3a0e3meuye O1IbII BUCOKY HIBUAKICTH TIepeaadi
iHdopmarrii?

165. | Y yomMy rosioBHa nepeBara MikpoIpoIecoOpHOi CUCTEMHU?

166. | [lepexin B kUil peskuM 0OMiHY 3a0€31euye MaKCUMaJIbHY IBUKICTh?

167. | SIxkuit MakcuMaIbHUM 00'eM Tam'sTi MOke OyTH JOCTYyTHUH B
MIKPOIIPOLIECOPHIN CUCTEMI, SIKILIO PO3PSAAHICTh aAPECHOI IIMHU 167

168. | JI1s1 9oro mpu3HaYEeHi pericTpy 3araJIbHOTO MPU3HAYEHHS mporecopa?

169. | Jlyist 9oT0 CIyTy€ pericTp o3HaK?

170. | SIxuii mpuHIMI poOOTH CTEKOBOI MaM'aTi?

171. | Hempsima agpecarrist mependayvae, 1io:

172. | YkaxiTh BipHE TBEPKCHHSI.

173. | Skuit Tun 0OMiHY JaHUMU HAMOUIBIT HEOKAHUHN 1JIs1 pOOOTH MIBUIAKUX
IIPUCTPOIB BBEACHHS/BUBEICHHSI?

174. | o sxoi rpynu KOMaHi HaJIeKUTh KOMaHIN pOOOTH 13 CTEKOM?

175. | SIxi KOMaH M 3a3BUYail HE 3MIHIOIOTh PETICTpP 03HAK?

176. | llTo nazuBaeThes "BekTopom nepepuBanHs" MIKpOKOHTpoJepa?

177. | SIxa 3 HaBeIeHUX OTepalliii He BUMarae MpOBEICHHS [IUKITY OOMIHY 3
nam'siTTio?

178. | 1ns Toro, mo6 indopmaiist 306epiranacs JOBrUil yac, ii moTpiOHO 3amucaTu:

179. | Io sikii 3 CHCTEeMHUX IIUH MEPEIAIOTHCS KOAM KOMaH1?

180. | JIs11 40oro BUKOPUCTOBYETHCS BEKTOP MEPEPUBAHHS?
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181. | fIka apxiTekTypa 3a0e3nedy€e BUIY MBHIKOAII0?

182. | Jlo sikoro aapecHOro mpocTopy MOKHA 3BEPHYTHUCS, BUKOPUCTOBYIOUH BiCIM
JHIN aApeCcHOI ITMHU?

183. | Jlo sxoi rpynu HajaeKaTh KOMaHAN BBEJICHHS/BUBEICHHS 3/y TIOPT?

184. | SIxi koMaH¥ 3a3BUYail HE 3MIHIOIOTh PETICTP 03HAK?

185. | Skuit pexxuM 0OMIHY 3aCTOCYBAaTH HalUIpocTilie?

186. | [Ipsima agpecartis nependayae, 1io:

187. | Slke nmpu3HaUYCHHS JIYMJIBHUKA KOMaH] MiKporpoliecopa?

188. | CyTb «I'apBapAChKOi apXiTEKTYpH» MOJISITAE B TOMY:

189. | Jlns1 3MeHIIeHHs BTpaT yacy Mpu 0OMiHI MacUBaMH JaHUX JOLLIBEHO
3aCTOCYBAaTH:

190. | JIiynnbHUK IMITYJIbCIB — 1€ TPUCTPIH SAKHIA:

191. | PexxuM niepepuBaHHsl BUKOPUCTOBYIOTH KOJIH:

192. | Ha BUx0/ax 40TUPHOX PO3PSIAHOTO CYMYIOYOTO (JI0JIaTHOTO) ABIHKOBOTO
miymibHKKA € ko1 yucia 10. Kox sikoro uncia Oyje Ha oro BUxogax micis
npuxoay 18 mYmIbHUX IMITYJIbCIB?

193. | SIxa KOMaH1a BUKOPUCTOBYETHCSI JIJIsI TOBEPHEHHS 3 T IITPOTrpamMu?

194. | V skiit mam'siTi 30epiraeTbcsi BMICT peTicTpa 03HaK MPHU MEPEepHUBaHHI?

195. | V saxoMy mOpsAKY CHIAYIOTH TUIH iHQOpMaIlii B aceMOIepHOMY PSLIKY?

196. | BkaxiTh BHJI CHTHAITY, IKMI HE HAJICKUTh JI0 IMITYJILCHUX.

197. | SIxmno agpeca MIKpOIPOIECOPHOT CUCTEMU (HOPMYETHCA Y BUTIISAI 16-
PO3PSTHOTO CJIOBA, TO aPECHUM MTPOCTIP JTOPIBHIOE:

198. | SIxki kOMaHIM 3a3BUYail HE 3MIHIOIOTh PETICTP O3HAK?

199. | o sixoi rpynu HasexuTh komanaa "Bukmoune ABO"?

200. | Sxwmii 3 pexxuMiB 0OMiHY JJO3BOJISIE BUKOHYBATH OTMepallii B 00Xia
npouecopa’?

201. | SIxuii pericTp BU3HAYAE aJIpeCy HACTYNMHOI BUKOHYBAaHOT KOMaHIH?

202. | ITpunan, 1o 3abGe3nedye MmiaKIF0UeHHS OJHOTO JHKepena iHdopmarllii Ha
OJIVH 3 JICKUJIBKOX MPUJIAJIIB Ma€ Ha3BY:

203. | PerictpoBa agpecaitis nepeadadae, 1mo:

204. | KoMOiHaiHUM NPUCTPIN, 10 MIAKIIOYAE 10 BUXOAY OAMH 13 IEKIJTHKOX
BXO/I1B MPH MOAA4l KEPYIOUUX CUTHAJIIB, LIE:

205. | ITig agpecHUM MPOCTOPOM PO3YMIKOTh:

206. | SAxwuii crioci6 aapecartii 703BOsIE OOPOOISITH KOHCTAHTH B CHCTEM1 KOMaH/I?

207. | Ha Buxomax YOTUPHOX PO3PSATHOTO CyMYHOYOro (J0JaTHOTO) ABIHKOBOTO
miunnpHUKa € koA yrcna 10. Kox sikoro yucna Oyae Ha HOro BUXOAax MICIs
npuxony 15 MUUIBHUX IMITYJIbCIB?

208. | YoMy n0piBHIOE OMH MAIlIMHHUK UK MikpokoHTpoJiepa K1830BESI,
SKIIO YacTOTa TAKTOBOro reHeparopa 12 MI'm:

209. | SIka naM'sITh HE 3MIHIOE CBOTO BMICTY B X0/l BAUKOHAHHSI IporpaMu’?
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210. | SIxa KUTBKICTh 8-pa3psIHUX MapajiebHUX MTOPTIB HAasIBHA Y

OJTHOKpHCTaIbHOTO MiKpoKoHTpoJiepa K1830BES1?

211.

Ha Buxomax 40THPBOX PO3PSIHOTO CYMYIOUOTO (J0IaTHOTO) IBITKOBOTO
miymibHAKA € ko1 yucia 10. Kox sikoro uncna Oyze Ha Oro BUXoAax Micis
npuxoay 14 miYmIbHUX IMITYJIbCIB?

212.

Sxu1o agpeca MIKpONPOLIECOPHOT cCUCTeMU (HOPMYETHCS Y BUTIIsA1 20-
PO3PSIAHOTO CIIOBA, TO APECHUMN MPOCTIP JTOPIBHIOE:

213.

Ha Buxomax 40TUPHOX PO3PSIHOTO CYMYIOUOTO (JI01aTHOTO) IBIHKOBOTO
miunnsHUKa € kKo uncina 10. Kop sikoro uncna Oye Ha oro BUXo1ax micis
npuxoay 10 JYrmIbHUX IMITYJIbCIB?

214.

Ha Buxoax 40TUpbOXPO3PSAHOTO CYyMYIOUOTO (J101aTHOTO) JIBINKOBOTO
JiyuiabHUKA € Ko uncia 7. Koj sikoro yucia Oyjie Ha HOro BUXOJax Micis
npuxony 15 mYuiIbHUX IMITYJIBCIB?

215.

3acTOCyBaHHS SIKOTO 3 HMKYE MePEepPaxOBaHUX MPUCTPOIB JACTh 3MOTY
00po6aatn Ha EOM iHdopmariiro B aHAJTOTOBUX JATYHKIB?

216.

Ha Buxojgax 4YOTHUPBOX PO3PSAHOTO CYMYIOUOTO (JIOJAaTHOTO) JBIMKOBOTO
JiymiIbHUKA € KoA uucna 6. Kox sxoro yucia Oyne Ha MOro BUXoAax Micis
npUXoAy 3 JUUIBHUX IMITYJIbCIB?

217.

Ha Buxomax YOTHpPHOX PO3PSATHOIO CyMYyHOUOTO (JIOJATHOTO) JBIHKOBOTO
miyuiabHUKa € koa uncia 10. Kox sikoro uucna Oyae Ha MOro BUXoax micis
npuxony 20 TYMIbHUX IMITYIbCIB?

218.

Ha Buxogax 4YOTUPBOX PO3PSAHOTO CYMYKOUOIo ([IOJATHOIO) JABIHKOBOIO
miyuiabHUKa € koa uncia 10. Koa sikoro yucna Oyae Ha MOro BUXoax micis
npuxoAy 22 MYWIbHUX IMITYIbCIB?

2109.

Ha Buxomax 4YOTHPBOX PO3PSAHOTO CYMYKOUOTO (JIOJATHOTO) JBIMKOBOTO
miymibHUKA € Kop uucna 2. Kox sxoro yucia Oyne Ha MOro BUXOAaXx Micis
npuxoay 18 mYnmIbHUX IMITYJIBCIB?

220.

Ha Buxogax 4OTUPBOX PO3PSAHOTO CYMYKOUOIO (JI0OAATHOIO) JBIMKOBOTO
JiuuiabHUKa € ko yucia 3. Koj sikoro yucia Oyae Ha Moro BUXodax Micis
npuxoAy 9 JYUIbHUX IMIYJIBCIB?

221.

Ha Buxomax 4OTHUpBOX PO3PSAHOTO CyMYHHYOro (J0JaTHOTO) ABIHKOBOIO
miuuiabHUKa € ko1 uncia 10. Koa sikoro uucna Oyae Ha MOro BUXoax Mmicis
IPUXOAY 7 JIYUIBHUX IMIYJIBCIB?

222.

Ha Buxomax 40THPHOX PO3PSIHOTO CYyMYIOUOTO (J0JJaTHOTO) JIBITKOBOTO
mumibHAKA € Ko yucia 10. Kox sxoro uncna 6yae Ha HOro BUXOax Mmiciis
MPUXOAY S JYUIBHUX IMIYJIBCIB?
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5.4. Cranpaprusanisi, ceprudikanis Ta ynpapjaiHusa sikicTio. OCHOBH
HOPMATHBHOI JOKYMEHTANil 3 METPOJIOTIYHOI0 3a0e3Mme4yeHHsI
1-i piBeHb ckiaaaHocTi. Bipna BianoBiab — 2 6aau

223. | 3agaucio B cdepl cTaHIapTH3aIli €:

224. | HartioHaJIbHHN cTaHIAPT YKpaiHU MO3HAYAETHCS:

225. | besneka npoAykIiii - 11€ CTaH, MPU SKOMY ...

226. | lexsiapyBaHHs BIJIMOBIIHOCTI - I1€:

227. | MeTposoriuHi XapakKTepUCTUKH 3aC001B BUMIPIOBAIBHOT TEXHIKH

228. | CykynHICTh (DyHKITIOHAJILHO 00'€ JTHAHUX 3aC001B BUMIPIOBAHbD,
PO3TAIlIOBAHUX B OJTHOMY MICIIi, HA3UBAETHCS BUMIPIOBAIBLHUM (-010, -UMH):

229. | ImenTudikaliis mpoAyKIIii - 1 BCTAHOBJICHHS ...

230. | MerposoriuHi 3aco0M BUMIPIOBAHb BXOJSTh B:

231. | Bua ctanaapTy BU3HAYAEThCS:

232. | Ha mixnepxaBHomy piBHi kpaidn CH/I mpuitHsTO yroay B ramysi METpOJIOrii
po:

233. | YHiBepcalbHUI METOJI B TAJIy31 CTaHIapTH3allii BKIIOYAE:

234. | CtaTiuCTHYHI BUMIDIOBAHHSA MOB'sI3aH1 3 BU3HAUYEHHSIM
p

235. | OcHOBHA MOXMOKA BUHHUKAE:

236. | CepTudikaT BiIIOBIAHOCTI - 11e JOKYMEHT ...

237. | KaniOpyBanHs 3ac00iB BUMIPIOBAIBHOI TEXHIKH 3MIMCHIOETHCS:

238. | OnHo3HauH1 Mipu MIPU3HAYEHI JUTSI BIATBOPEHHS (PI3UYHOT BETMUMHU
po3Mipy (-iB).

239. | Tun 3aco0iB BUMIPIOBaHb - CYKYIIHICTh 03HAK 3aC001B BUMIPIOBaHb

240. | Cuctemartm3zaitisi 00'€KTiB cTaHAapTH3AIlT 3aCHOBAHA HA:

241. | lnnamivHi BUMIPIOBAHHS - 11€ BUMIPIOBAHHSI, IPH SIKUX ...

242. | KaniGpyBaHHIO MiA1al0Th KOIITH BUMIPIOBaHb, SIKi:

243. | Odimiitae ony0OJiKyBaHHS HAIlIOHAJIBHUX CTAHAAPTIB 31HCHIOETHCS:

244. | MeroanuHl NOXUOKNA BU3HAYAIOTHCS:

245. | Ilpu3nadeHHs KA BUMIPIOBAHb MOJISTAE B:

246. | OCHOBHUM 3aKOHOJIAaBUYUM JIOKYMEHTOM CHUCTEMH CepTHU(QIKaIlli € 3aKOH...

247. | BupoBayKeHHs BBAXKAEThCSI TOM CTAHAAPT, SIKUU:

248. | TexHiuHI perJaMeHTH MalOTh:

249. | Komii mpoToKko:1iB BUIPOOYBaHb 1 BUNIPOOYBAIBbHI 3pa3KH MiAJIsATal0Th
30epiraHHIO MIPOTITOM

250. | JIns BukoHaHHs poOIT 3 cepTrdikailii HOBUHHI OYTH aKpEIUTOBAHI. ..

251. | CraTuyHi1 BUMIPIOBaHHS IPOBOSATHCS:

252. | Ilpu HeraTUBHUX pe3yJibTaTax cepTudikaliii MpoayKIii oprat 3
ceprudikarii. ..

253. | CykynHICTh (yHKIIIOHAJIBHO 00'€JHAHUX 3aC001B BUMIPIOBaHb,
PO3TAIIOBAaHUX B PI3HUX TOYKAX MPOCTOPY, HA3UBAETHCS BUMIPIOBATIHHUM (-
010):
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254. | Cucrema ceptudikalii oqHOPIIHOI MPOAYKIIII - 11€:

255. | JloObpoBisibHA cepTUdiKaIlisl € pPHHKOBUM 1HCTPYMEHTOM. . .

256. | '0JIOBHOIO BUMOT'0I0 TEXHIYHOT'O PEryJIFOBAHHS € 3a0€3ICUCHHS. . .

257. | TexHiuHe peTyIIOBaHHS CIPSIMOBAHE HA MOJIOJIAHHS. . .

258. | JlepxaBHi €TaJIOHH 30€pIraroThCsl B:

259. | JlepkaBHOMY METPOJIOTIYHOMY KOHTPOJIIO I1JJISTaI0Th:

260. | HanmiitHicTh nepeBipKU cTaOUIBHOCTI SIKOCTI HAMOUIBIII BUCOKA TPH:

261. | TexHiuHe peryIrOBaHHS - 11€:

262. | CTBOpeHO MIDKHAPOJIHE METPOJIOTIYHE YCTAHOBA - IIE:

263. | B nanuit vac B YKpaiHi nepeBaxae:

264. | Omigka BiAIIOBIIHOCTI - II€E:

265. | Opranu aep>kaBHOi METPOJIOTIUHOI CITY»KOM B perioHaxX MpeCTaBIICHI:

266. | CyKymnHICTh NEPBUHHUX 1 IPOMIKHUX NEPETBOPIOBAYIB € ...

267. | IligTpuMKa CUCTEMH €THOCTI BUMIPIOBAHb € METOHO. ..

268. | MixkHapoaH1 CTaHAapTH MPU3HAYCHI IS 11T HAa TEPHUTOPIi. ..

269. | CrapgapTusamis 30IHCHIOETBCS 3 METOIO. . .

270. | Y mpoTokoaax BUIIPOOYBaHb BiIOOpaKAIOTHCS:

271. | Bunani ceptudikaTy BiANTOBIIHOCTI BHOCATHCS:

272. | IloBipka 3aco0iB BUMIPIOBAJIbHOI TEXHIKH MPOBOAUTHCS 3 METOIO. . .

273. | IlpoBiIHOIO MI>KHAPOIHOIO OPTaHi3aIl€lo M0 METPOJIOTIi €:

274. | 3anexHo BiJ cnocoOy oTpuMaHHsl iHpopMaIlii BUMIpIOBaHHS AUIATHCA Ha!

275. | Ekcriept - 11e daxiBelp ...

276. | baraTo3HauHi 3aX0/11 BIATBOPIOIOTH (PI3UYHY BETHMUNHY

PO3MIpIB.

277. | Jlist HAI[IOHAJILHOTO CTAaHAAPTY MOMIMPIOETHCS Ha:

278. | Opranizaiiiiina OCHOBa JIep>KaBHOI CUCTEMH 3a0e3MeUeHHs €JHOCTI
BHUMIPIOBaHb BKJIFOYAE:

279. | BiamoBigHICTh O3HAYA€E TOTPUMAHHS. . .

280. | AkpeanToBaHa BUIIPOOyBasibHA JIaOOpaTOpisi HECE BiAMOBIIAIBHICTD 3a:

281. | lep>kaBHHI €TAJIOH - IIE:

282. | 3pa3ku cepTudikoBaHOI MBUIKONCYBHOT MPOAYKIIT MiyIsirae 30epiraHHio
MIPOTSITOM. ..

283. | Jliama3oH BUMIpIOBaHb - 00JIACTh 3HAYCHD (PI3MUHOT BETUUHHH, JUIS SIKOI. . .

284. | Etainon, mo 3a0e3neuye BIATBOPEHHS OJAUHUILL B OCOOMBUX YMOBAX,
Ha3WBAEThCS:

285. | PesynpTaTu igeHTH(IKALIT IPOAYKIT 0OPMIISIOTHCS:

286. | 'apmoHi3allisi CTaHIapPTIB POBOJAUTHCSL:

287. | Binbip nmpoayKiii aJist TpOBEACHHS BUIIPOOYBaHb 3 METOIO cepTHdiKarlii
0(OPMIISIETHCS:

288. | HopMaTuBHI TOKYMEHTH 10 CTaHIAPTU3AIli1 BCTAHOBIIOIOTH:
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5.5. OcHoBH MeTpoJIOTii. BUuMiploBaHHS eJ1eKTPUYHUX TA HeeJJeKTPUYHHUX

BEJIMYUH B TEXHIYHHX CHCTEMAX
1-i piBeHb ckiaaaHocTi. Bipna BianoBiab — 2 6aau

289. | OcHOBOIO KJIACY TOYHOCTI 3aC00y BUMIPIOBAJIbHOI TEXHIKH €

290. | SIx Ha3WBaETHCS MOXUOKA, M0 XapaKTEPHU3Y€E BIAXUICHHS PE3YIbTATY
BHUMIPIOBAHHS B1Jl ICTUHHOTO 3HaYCHHS BUMIPIOBAIbHOI BETHUNHU

291. | SIx Ha3WBaKOTHCA i1, 110 IPOBOJSTHLCS 13 3aCO00M BUMIPIOBAIBHOI TEXHIKH, 3
METOI0 BCTAHOBJICHHS 1 MATBEPIXKEHHS MOT0 MPUAATHOCTI JIO 3aCTOCYBAHHS

292. | Slka moxuOka Moke OyTH OO4YMCIIEHAa $K PI3HUIL MDK Pe3yJIbTaToM
BUMIpIOBaHHS X Ta ICTUHHUM 3HAYE€HHSIM BHMIPIOBAJILHOI BEJIMYMHU Xo 3a
dopmynow A = X— Xp

293. | SIxa moxubOKa OOUMCIIIOETHCS K BIIHOIICHHS a0COIIOTHOT OXUOKH 3ac00y
BHUMIPIOBAIBHOI TEXHIKH A 10 HOPMOBAHOTO 3HAaYEHHS Xy IIKaIH MpUiaay 3a
dbopmyIior y = A 100%

X N

294. | SIxa moxuOka OOUHMCITIOETHCS K BIIHOIIEHHS! aOCOIOTHOT TOXUOKH
BUMIPIOBaHHS A 710 ICTUHHOT'O 3HAUYE€HHS d BUMIPIOBAIBHOI BEJIMYMHU 32
dbopmyIior &, =%-100%

295. | SIka moxuOKa 3aJIeKHUTh BiJl KOHCTPYKIIIl Ta TEXHOJIOT1i BUTOTOBJICHHS
3ac001B BUMIPIOBAJIbHOT TEXHIKH, 1110 3aCTOCOBYIOTHCS

296. | Slxa moxuOka 00yMOBIIIOETHCSI OpraHaMu BIIUYTTs CIIOCTepiraya

297. | Slka moxuOKa 3aJIeKHUTh BiJl HEAOCKOHAIOCTI METOAY BUMIPIOBaHHS

298. | 3HayeHHS BEIIMYMHU 3HAWEHE CKCTIEPUMEHTAIBHUM IUIIXOM Ta HACTIILHUK
HaOIMKEHE IO ICTUHHOTO 3HAYCHHS, 10 HOTO MOYKHA BUKOPHCTATH 3aMICTh
ICTUHHOTO JJI1 KOHKPETHOI METH

299. | 3HaueHHS BEJIMUMHHM 3HANJICHE 3a JOTIOMOTOI0 BUMIPIOBAHHS

300. | 3navyeHHs BEIMYMHM, SKE 1I€THHO B1IOOpaYKae BIACTUBOCTI 00’ €KTa

301. | BenmnuuHa, 1m0 XapakTepu3y€e BIIXWICHHsS pe3yJbTaTy BHUMIPIOBAHHS BiJ
ICTUHHOTO 3HaY€HHsI BUMIPIOBAJIbHOI BEJIMUMHHU

302. | biu3bpKiCTh  pe3ynbTaTy  BUMIPIOBaHHS 10  ICTUHHOTO  3HAa4Y€HHS
BUMIPIOBAIBHOI (PI3UYHOT BETUUUHU

303. | PisHunsg Mix pe3yiabTaTOM BUMIpPIOBAaHHS X Ta ICTHHHMM 3Ha4yeHHSM Xo
BHMIPIOBAJILHOT BeIMUUHU A = X- Xg

304. | Bignomenus abcomotHoi moxubku 3BT A mo HOpMOBaHOTO 3HaueHHS XN

A
IIKaJIU TIpUiagy y = X -100%

N
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305. | BigHomieHHss a0CcoMOTHOI MOXUOKHM A 10 JiCHOrO 3Ha4YeHHS (Hi3UYHOT

BEJINYHUHU X 8 = XA -100%

0

306. | I'010BHOIO XapaKTEPHCTUKOIO SKOCTI BUMIPIOBAHHS BBAXKAIOTH

307. | PoOounii giama3oH — 1e:

308. | IloBHwmii giama3oH — I€:

309. | OCHOBHMUMH METPOJIOTIYHUMHU [apaMeTpamMu 3aco0iB  BUMIPIOBAIBHOI
TEXHIKHU €

310. | OCHOBHMMH METPOJIOTTYHUMH XapPaKTEPUCTUKAMU 3aCO0IB  BHUMIPIOBAILHOL
TEXHIKHU €

311. | Metpornoriunuii mapamerp, 1o Xapaktepusye 3matHicTe 3BT pearyBatn Ha
3MiHY BX1JIHOTO CUTHAJTY

312. | MiniMasibHa 3MiHA 3HAYEHHS BHUMIPIOBAIBGHOI BEJMYMHM, SKa CIIPOMOXKHA
BUKJIMKATH MIHIMAJIbHY 3MIHY MTOKa31B HA3UBAEThCSA

313. | Pi3HuIA MiX TTOKa3aMu MpHiIaay Ha (iKCOBaHIM TOYIN MIKAIX MPH TUIABHOMY
iaXo/a1 A0 Hel BiJ MOYaTKOBOI Ta KiHIIEBOI MO3HAUKH IIKAIH: b=(Xmin-Xmax)
HA3MBAETHCS

314. | BUHMKHEHHSI BUIIQJKOBOI IOXHOKH 00YMOBIIIOETHCS

315. | BuHMKHEHHS CHCTEeMaTHIHOI MOXUOKH 00YMOBIIIOEThCS

316. | CraTnuHa XapaKTepUCTHUKA

317. | BunmagkoBa moxuoka

318. | CucrtemaTn4Ha MOXMOKa

319. | HoBipuuii iHTEpBaI

320. | I'py6a moxubKa BUMIpIOBAHHS 11€

321. | Ik Ha3uBaeTbCAd mMOXHUOKa, IO BUKIMKAETHCA (PakTopaMu, SKiI JiIOTh

OJIHAKOBUM UYHWHOM TMpuU 0araropazoBoMy MOBTOPEHHI OJIHUX 1 THUX XK€

BHUMIPiB

322. | Slk Ha3WBAIOTHCSA TMOXUOKH, IO BUKIUKAIOTHCA PSAOM MPHUUWH, Misl SKUX
HEO/JHAKOBAa B KOXHOMY JIOCHi/Al 1 HE MOXe€ OyTH BpaxoBaHA, MPU LIbOMY
BOHM MAarOTh Pi3HI 3HAYCHHS HaBITh [JI1 BHUMIPIOBaHb, BHUKOHAHUX
0JTHAKOBUM YHHOM

323. | CtaT4Ha XapaKkTEePUCTHKA

324. | CuctemaTuvHa moxuoxa 1e

325. | O6nacTh 3HA4YEHb MIKAIM MPUIady, 10 0OMEeXeHa i MOYaTKOBUM 1 KIHIIEBUM
3HAYCHHSIMH, — I1E:

326. | OGnacTh 3HAaY€Hb BHUMIPIOBAHOI BEJIMYUHU, I SKOI HOPMOBaHI MEXI
NOXUOKH MpuiIany, —

327. | Metpomnoriuna xapakrepuctuka 3BT, mo BcTaHOBIIOE 3ayIeKHICTh Y = f(X)

1HGOPMAaTUBHOTO TMapamMeTpa BHXIJHOTO CHUTHady Y BHUMIPIOBaJIbHOIO
nepeTBOproBaya Bij 1HQOPMATUBHOTO TapaMeTpa BXITHOTO CUTHAITY X.
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328. | Sk Ha3uBaeTbCs MOXUOKA, 110 ICTOTHO MEPEBUIIYE OUiKyBaHY 3a JaHUX YMOB
329. | MetposnoriyHa XapakTepUCTHKa NpUiaay, IO BioOpaxae Horo 37aTHICTH
pearyBaTH Ha 3MiHY BUMIPIOBAHOI BETMYNHU
330. | OcHOBHA METPOJIOTIUHA XapaKTEPUCTUKA MPUIaay, 1[0 BU3HAYAE JTOMYCTUMI
3HaYeHHS MOXHOOK, SIK1 BIUTMBAIOTh HA TOYHICTh BUMIPIOBAHHS
331. | SIx Ha3uBarOTHCS Aii, 10 MPOBOJATHCS 13 3aCO00M BUMIPIOBAJIBLHOI TEXHIKH, 3
METOI0 BCTAHOBJICHHS 1 MIATBEPIXKEHHS MO0 MPUAATHOCTI IO 3aCTOCYBAHHS
332. | SIk Ha3uBaeTbcAd pe3yJbTAaT BHUMIPIOBaHHS (DI3UYHOI BEJIUYWHHU, IO
OTpUMaHUM NUISTIXOM 0araropa3oBUX BUMIPIOBAHb
333. | flka moxubka 00yMOBIIOETHCSI OPraHaMU BiTIyTTS CIIOCTEpiraya
5.6. Komn'toTepHi TexHOJI0TiI Ta MpOorpaMmyBaHHs
1-i piBeHb ckiaaaHocTi. Bipna BianoBiab — 2 6aiau
334. | Tepmin-ckopoueHHs «IDE» cTocoBHO cepenoBHIa po3poOKH MPOrpaMHOTO
KOJIy O3Havae:
335. | Tepmian CASE BiTHOCHO cepeOBHIIA MPOTpaMyBaHHs 03HAYAE:
336. | Ckopouenns ANSI
337. | ASCII posummndpoBy€eThest SIK:
338. | MSDN po3mudpoBy€eThCs SIK:
339. | Jlnst goro nmoTpiOeH B rOJIOBHOMY MEHIO CEpPEIOBUIIA PO3POOKHU ITporpam
nyHkT: Debug, abo, 110 o3navae Tepmin Debugging?
340. | IIporpaMHuMii KOJT CKJIAJAETHCS 3 ...
341. | 1o o3navae qupektuna include ?
342. | KomenTap — 1ie:
343. | Ins Toro, o0 nepeTBOpUTH (PparMeHT TEKCTY YU KO 3 ACKIJIbKOX PAIKIB
Ha KOMEHTap MOTPiOHO 3aCTOCYBATH OJTHOKPATHO TaKl CHMBOJIH:
344. | Ins Toro, mo6 nepeTBOpUTH (PparMeHT TEKCTY UM KOy 3 OJTHOTO PSAKY Ha
KOMEHTap MOTPiOHO:
345. | Axy dbyHKIir0 000B’I3KOBO MIOBHHEH OMUCYBATH TPOTPAMHHI KOJI OCHOBHOT
nporpamu Ha C++ ?
346. | CranaapTHi TUIIU JaHUX, 1110 30€pIraloThCs Y 3MIHHUX, BU3HAYAIOTh:
1) ix momycTUMIi 3HAYEHHS;
2) Ha3BH, 1110 HAJA€ KOPUCTYBAY 3MIHHUM,;
3) Bua iHdopMallii, 1o 30epiracThes;
4) oOcsr onepaTUBHOI MMaM AT1, SKUH PE3epPBYETHCS I 30€peKEHHS 3HAUCHb
3MIHHHX;
5) 4ac «OKUTTsDy 3MIHHOT 11 9aC BUKOHAHHS ITPOTPaMH.
347. | SIki TaA 9rces MOXKYTh OyTH 30epeskeHi y 3MiHHiH Triry double ?
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348. | SIkuit THI 3MIHHOI Ma€ MOJBIMHY TOYHICTH BigHOCHO Tuny float ?

349. | Axmo 3MiHHA 3a/T1aHa Y BUTJISIII:
char a;
TO 3MiHHA MOXE MICTUTH

350. | SAxwmif THIT JaHUX 330A€THCS CIIYKOOBHM CIIOBOM char ?

351. | 3 nojiaHKMX BapiaHTIB TUIIOM «CHUMBOJ €:

352. | SIkuii TUI TaHUX 3aA€ThCS CIY>XKO00BUM CII0BOM bool ?

353. | 3 moJlaHuX BapiaHTIB TUIIOM «JIOT1YHA 3MIHHA €:

354. | SIknii THII TaHUX 3a0A€THCS CIY>KOOBHM CJIIOBOM int ?

355. | 3 moiaHMX BapiaHTIB THIIOM «IILJIC YUCTIO) €:

356. | SIkuii THII TaHKUX 3aJa€ThCA CIyk00BUM cioBoM float ?

357. | 3 mogaHMX BapiaHTIB TUTIOM «APOOOBE YHCIION €:

358. | Akuii TUI JaHUX 33JA€THhCS CIIYKOOBHM CIIOBOM struct ?

359. | SIki craHIapTU30BaHl 3HAYEHHS JIAHUX MArOTh TUI bool ?

360. | Axwuii 3 nepepaxoBaHUX THUIIIB JJAHUX HE € CTAHJAPTHUM TUIIOM MOBU
nporpamyBanug C++?

361. | [Ipoctumu Tunamu gaaux C++ e:

362. | SAxwmif THIT JaHWX 3a0a€ThCsI KOHCTPYKINER: char <im.’s>[ J;

363. | Yropcbka HOTallis mepeadavac:

364. | Oneparis iHimiam3anii 3MiHHOI iepeadaJac:

365. |IIpu npeacTaBieHH] YUCEN Y JECATKOBIM CUCTEMI YUCICHHS:

366. |I[Ipu nmpeacTaBiaeHH] YnceN Y BICIMKOBIM CHCTEMI YHUCICHHS:

367. |O3HaKO0 MpEACTAaBICHHS YKCia Y BICIMKOBIM CHCTEM1 YHCTICHHS Y
nporpamMmHomy Koai C++ e:

368. |[Ipu nmpeacTaBieHH] YKUCeN Y NTICTHAAIATKOBIA CHCTEMI YHUCICHHS:

369. |O3Hako0 3anmucy Yrcia y NICTHAAISTKOBIM CUCTeM1 YUCTICHHS Y
nporpamMHoMy koai C++ e:

370. |IIpu mpexacTaBieHH] Ynucen y IBIMKOBIN CUCTEM1 YHCIICHHS Mepea0adyaeTbes
BUKOPHUCTAHHS:

371. |IIpu npeacTaBlieHH] 1ECATKOBUX JIP0OIB y (Gopmi 3 IJIaBarOu0I0 KOMOIO,
KOXKHE YHCJIO MPEJCTABISETHCS 32 JOTIOMOTOIO:

372. |Ilpu nipeacTaBlieHH] 1€CATKOBUX JIP0OIB y (Gopmi 3 IJIaBar0u0I0 KOMOIO,
03HAKOI0 TaKoi )OPMH 3aMKCy YUCIIA € CHMBOJ:

373. |Skimo maemo 4ucIo, sike 3anucane y popMi 3 miaBarodor0 KOMOIO, TO
OTPUMATH JECSATKOBY (hOPMY 3aMKCY YMCIIa MOMKJIMBO SKITIO

374. |BxaxiTh NpaBUILHUAM 3aIIMC OIepaltii iHiIiai3aii 3MIHHO ;

375. |BxaxiTh NpaBUILHUM 3aIIMC Onepaltii iHiriamizaIii 3MIHHOI

376. |BrkaxiTh NpaBUJILHUM 3aKC Onepallii iHiranizaii 3MIHHOI

377. |3 nogaHMX HUXKYE BApIaHTIB HE € TUIIOM i 30epeKeHHsl JpOOOBUX YUCE:

378. [Skuif 3 moJaHUX HIMOKYE BapiaHTIB TUIIIB JAaHUX MOXKE 3a0€3MEeUUTH BUIILY
TOYHICTh pe3yJIbTaTy BiAHOCHO TUNy ganux float ?

379. |3 momaHMX HUXKYE BAPIaHTIB HE € TUTIOM II1JIC YUCIION:
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380. [SIke mepeTBOpPEHHs THIIIB JIaHUX HE MOXKJIMBE 0€3 BTpaTH MaTeMaTHIHOL

TOYHOCTI ?

381. [3maucHHs 5.9875e¢17 Moxe OyTH 30epeKeHe y 3MIHHIN THITY:

382. [3maucHHs 5.9875¢17 Moxe OyTH 30epeKeHe y 3MIHHIN THITY:

383. |OromomieHo 3MiHHY a TUIy Char. 3MiHHII IPHUCBOEHO CHMBOJI TPIMKH. SIKuid
oriepaTop MOPIBHSIHHS OyJie MaTH 3Ha4YeHHs true?

384. |Y moBi nporpamyBanHs C++ 3MiHHI THIY SIriNg — 116 MACHUBHU €JIEMEHTIB TUITY:

385. | 30epexeHHs pAJIKY CUMBOJIIB:

"Helloworld!",
HE0OX1JTHO CUMBOJIbHUM MACHB 3 JJOCTATHBOIO KUIBKICTIO €JIEMEHTIB:

386. |O6epiTh MpaBUIIbHUI BapiaHT OTOJIOMICHHS 3MIHHOI 3a TIpaBujiaMu Mo C++
(sIx1Io type — e TUm JaHuX, Name — iM’s 3MiHHO1, Value — koHCTaHTHE
3HAYCHHS):

387. |[ns Toro, mo6 miaKIIFOYnTH (haiir 3aroIoBKy y Iporpamy, HeoOXiaHo
IPOIKCATU TaKy IHCTPYKINIO:

388. |Skwuii 3 3anKCiB € MPaBUILHUM KOMEHTApEM y MPOrpaMi HaIKMCaHiii MOBOIO
nporpamyBanHs C++ ?

389. |fki ciry»x00Bi cUMBOJIH (CJIOBA, IHCTPYKINii) BUKOPUCTOBYIOThCS y CH++ st
MO3HAYEHHS MTOYaTKy Ta KiHIlg O0JI0Ka onepaTopiB ?

390. [SIxum 3HAKOM 3aKIHUYIOTHCS OLBIIICTh IHCTPYKIIi HAa MOBI MPOTpaMyBaHHS
C++7?

391. |B KoTpoMy pSAKY TUTbKH apupMETHUHI onepariii ?

392. |Slka gyHKIs MpU3HAaYeHa i 00UMCIEHHS KBAJPAaTHOTO KOPEHSI:

393. |B xoTpoMy psiIKY TUTBKH OTiepallii anreOpu JIOTiKu?

394. |B xoTpoMy psiIKy TUTBKH OTepallii anreOpu JIOT1KK OpO3psaHi i 6arato-
pPO3pAIHUX yucen?

395. |KoTpuii psI0K OKPIM 1HIIUX ONEPATOPIB MICTUThH OTIEPATOPH MTOPO3PSTHOTO
3CyBY ?

396. |SIka omepairisi BAKOHAHA Y PAIAKY MPOTPAMHOTO KOAY: X>>3;

397. |Slka omeparrisi BUKOHAHA Y PSIIKY MPOTPAMHOTO KOy: X<<3;

398. |flka omeparlisi BUKOHAHA Y PSIIKY POTPAMHOTO KOMY:

X<<3,;

399. |fIka omeparrisi BUKOHAHA Y PSIIKY POTPAMHOTO KOMY:
X>>3;

400. |Sxmro f 3anmucane y nBivikoBiii ¢popmi 1010111, To micyis BUKOHAHHS OTiepaitii
f=(f>>3), nBiiikoBa Gopma 3anucy yucia f HaOye BUTIIALY:

401. |Sxmro f 3anmcane y nBiikoBiii ¢popmi 1010111, To micyis BUKOHAHHS oriepaitii
f=(f<<5), nsiiikoBa hopma 3anucy yucia f HaOyae BUIIIAY:

402. |lIlo Oyxae BuBeIEHO HA €KpaH y pe3yJIbTaTi BUKOHAHHS ()parMeHTy

IIPOrpaMHOro KOIy:
inta=1,b=2;

if (a==D);
cout<<a<<"="<<b<<endl;
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403. |Komanau Cin, COUt CIIyTyIOTh JJIs:

404. |1 Toro, mo0 KOPHCTYBAaTUCh KOMaHIaMu CiNn, COUt HEO0OX1THO JI0 OCHOBHOI
MIPOTpPaMu JIOMMCATH HACTYMHI PSJIKH MPOTPAMHOTO KOAY:

405. |3a monoMororo KoMaHau cout << MOXKHa:

406. |3a 1OOMOTOI0 KOMAaHIU Cin >> MOYKHA:

407. |Onepatop COUt Mae MOKIIMBICTh BUBECTH Yy KOHCOJIb JACKUJIbKAa 3HAYeHb a00
3MIHHUX BUKOPHCTOBYIOUH MIEBHUM MOPSAOK 3aIUCY:

408. |[Komosa tabnuist Cp-1251npu3HadeHa ajis:

409. |BkaxXiTh KOPEKTHE OTOJIONICHHS 3MIHHOI MYStr THITY PSIJIOK:

410. |Cepen 3ampOIIOHOBAHOTO BKAXKITH PSIKOBY KOHCTAHTY:

411. |Ske 3Ha4YeHHs, TUIIOBO, TpOrpama MNOBepTaE ONepaliiHii cucteMi y past ii
YCHINIHOTO 3aBEPILICHHS ?

412. |Slkuii daiin 3arojoBKy 3a0e3neuye poOOTy BBEJEHHS / BUBEICHHS Y KOHCOJIb ?

413. |Bka3zartu npaBWIbHI PSAIKHA KOIY, III0 pealli3yIOTh BUBEICHHS JTaHUX
IPOrpPaMoI0 Y KOHCOJIb.

414. |Tinbku cumBoaM ESCape mociaigoBHOCTI 1ie:

415. |[Ipu BUBEACHHI psijKa Y KOHCOJb CUMBOJ ‘\N’ 03Havae:

416. |[Ipu BUBEACHHI psjiKa Y KOHCOJIb CUMBOJ ‘\t’ 03HayYae:

417. |Ilpu BUBeICHHI psijKa Y KOHCOJIb cUMBOJ ‘\\” 03Hayvae:

418. |Jlns Toro, mo0 BUZHAYUTH HMIMPUHY TOJIS1 Y KOHCOJIBHOMY PSJIKY, KU
BHUBOJUTUMYTHCSI CHMBOJIM MIEBHOT 3MIHHO1, HEOOX1HO 3aCTOCYBaTU TaKy
KOMaH/Iy:

419. |dns Toro, mo0 BU3HAYNUTH KIJIBKICTh 3HAYYIIUX ITU(p MpH BUBEICHHI
3HAYEHHS 3MIHHO1 Y KOHCOJIb, HEOOX1THO 3aCTOCYBAaTH TaKy KOMaH/IY:

420. |dns Toro, mo0 3a0e3MeYnTH BUBEICHHS Y KOHCOJII KUPUJIMYHUX CHMBOJTIB
MOTPiOHO 3aCTOCYBATH KOMaHAYy BCTAHOBJICHHS KOyBaHHS ISl CHMBOJIIB, 10
BHUBOJIATHCS Y KOHCOJIb:

421. |Jlns Toro, mo0 3aCTOCYBaTH KOMaHIy MEPEKITIOYEHHS KOJOBOT TaO I
CHMBOIJIIB TIPY BUBEJICHH] Y KOHCOJIb, HEOOX1THO JOJIATKOBO 3IIHCHUTH
IT1IKJTFOYEHHS JI0 TPOrPaMHOT0 KO

422. |Bkazatu mpaBWJIbHI PSAKK KO, IO PEaTi3yioTh BBEJICHHS TaHUX
KOPUCTYBA4YeM Yy IPOrpaMHi 3MiHHI.

423. |SIkuil psIOK MOBUHEH BBECTH KOPUCTYBAy Yy KOHCOJI JJIsl PaBUIIbHOI poOOTH
dbparMeHTy Kojy, 110 peali3ye 3UNTyBaHHS y 3MiHHI BBEJICHUX 3HAUCHbD:
int a; char b; string c; float d;
cin>>a>>h>>c>>d;

424, |\O4ynucTUTH BIKHO KOHCOJI MOYKJIMBO 3a JOIIOMOT'OK0 KOMAaH/IH:

425. |[IpunuHUTH BUKOHAHHS MIPOTPaMU 1 OUIKYBaTH HATUCHEHHS KOPUCTYBaueM

Oy1b-sIKO1 KJIABIITTI MOYKJIMBO 32 JIOOMOTOI0 KOMaH/I!
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426. |SIxe 3naueHHs Oyjie MaTH 3MIHHA X, TT1CJII BUKOHAHHS 3a3HAYEHOTO KOJIY:

intx=0;
inty =1;
cout << x << endl;
cout <<y << endl;

427. |Omnepamis: X%a,;
428. |O0epiTh BipHMIA pe3ysIbTaT BUKOHAHHS onepaitii: (7%3)*(-5);
429. |O6epith BipHHI pe3yibTaT BUKOHAHHA onepaiti: 12 /(4 + 1);
430. |O0epiTh BipHHIA pe3ysIbTAT BUKOHAHHS omepaltii: 2*(-5+4)
431. |O6GepiTh oneparlito JeKPEMEHTY:
432. |O6epiTh omeparlito iHKpEeMEHTY:
433. |V pe3ynbTari BUKOHaHHS omnepartii: i++;
434. |Y pe3ynbpTaTi BAKOHAHHA Oomepartii: i — —,
435. |Slke 3HayeHHs Oy/]ie MaTH 3MIHHA a MICIIs OTepallii:
a=9;
b=2,
a*=b;
436. |Ske 3HaueHHs Oy/e MaTH 3MiHHA a IMICIIS OTIEpPaITii:
int a=5;
int b=2;
a/=b:
437. |Slke 3HaueHHs OyJe MaTH 3MiHHA a IMICIIS OTIepPaIrii:
a=9;
b=2,
a%=b;
438. |Slke 3HayeHHs Oy/e MaTH 3MIHHA a MICIIs OTIEpPAIlii:
a=9;
b=2,
a+=h;
439. |O06epiTh QyHKIIIIO TporpamMHoi MOBU C++, K1l BIATIOBIJa€ MaTeMaTUIHUI
3amuc: |X|
440. |Skuii 3 mpeACTaBICHUX OMEPATOPIB € ONEPATOPOM MOPIBHIHHS IBOX 3MIHHHUX
2
441. |BkaxiTh NPaBWJIbHHUM 3aITUC OMEPATOPA MOPIBHSIHHS:
442. |Slka omepallis HE BIJIMOBIIA€ 3MICTY: TIOPIBHSHHS (BITHOIICHHS):
443. |JloriuHi BUpa3u — LI€:
444. | JloriuHuii BUpa3 MOKE€ IPUIMATH 3HaYEHHS:
445. | XubHOMY JIOTIYHOMY BUpa3y BIANOBLIAE 3HAYCHHS:
446. | B sxux BuUnajgkax Ha ekpaH OyJne BuBeaeHo cioBo «Helloy ?
447. | Oneparris:

(9<1) ? (g++) : (9 —);

€ €KBIBAJICHTOM OIlepaIlii:
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448.

Uwu BipHE TBEPKCHHS:
KOMaH/IH

a=a+ 10;

Ta

a+=10;

PIBHOCHJIBHI.

449,

SIkuii 3 mpeICTaBICHUX OINEPaTOPiB € JOTIYHUM OmnepaTopoMm | as aBox
JIOT1YHUX 3MIHHUX:

450.

Ske 13 mpeacTaBIeHUX 3HAYeHb, MOXKE OYTH €KBIBaJIEHTOM JIOTTYHOMY
3Ha4YeHHIO true y MoBi nporpamyBannst C++, npu 3amuci BUpas3iB yMOB JJIs
IIUKJIIB Ta YMOBHHUX ONEPATOPIB ?

451.

BusHaunTy 3HaUE€HHS 3MIHHOI C, SKIIO:
bool a=false;

bool b=true;

bool c=true;

¢ = (a&&Db);

¢ = (c[[b);

452.

BusHaunTy 3HaUE€HHS 3MIHHOI C, SKIIO:
bool a=false;
bool b=true;
bool c=true;
c = (a&&b);

453.

BusHaunTi 3HAUEHHS 3MIHHOI C, SKIIO:
inta=2;

floatb = 1.9;

intc=a*b;

454.

BusHaunTy 3HAUEHHS 3MIHHOI C, SKIIO:
inta=2,b=3,c=a++*b;

455.

BusHaunTy 3HaUE€HHS 3MIHHOI C, SKIIO:
inta=2,b=3,c=++a*b;

456.

BI/ISHa‘-II/ITI/I 3HAUYCHHA 3MiHHO'1' C.
inta=21,b=5,c=a/--b;

457.

BusHaunTH 3HAYEHHS 3MIHHOI C:
inta=21,b=5,c=a++/b--;

458.

BusHaunTH 3HAaYEHHS 3MIHHOI C:
inta=21,b=5,c=++a/--b;

4509.

BI/ISHa‘-II/ITI/I 3HAUYCHHA 3MiHHO'1' C.
inta=21,b=5,c=++a/ b;

460.

Busnaunty 3Ha4eHHs 3MIHHOI C:

intc=3.2/2.0;

461.

BusHaunTi 3HaUEHHSA 3MIHHO] C:
inta=2,b=3,c=++a*b;
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462. | Bu3HaunTH 3HAYEHHS 3MIHHOI C:

inta=100,b=7,c=a%b;

463.

[ITo Oyne BUBENEHO Y KOHCOJI Y Pe3yIbTaTi BHKOHAHHS MTPOTPaMHU:
intx=0; inty =0;

if (x++&&y++)) {y += 2}

cout << (x +y) <<endl,

464.

[Ilo Oyae BUBENEHO Y KOHCOJI y pe3yJibTaTi BUKOHAHHS MMPOTPAMM:
intx=0; inty =0;

if (++x&&++y)) {y += 2}

cout << (x +y) << endl;

465.

[ITo Oye BUBEIEHO Y KOHCOJI Y Pe3yJIbTaTi BAKOHAHHS MTPOTPaMHU:
intx=0; inty =0;

if ((++x[[++y)) {y += 2}

cout << x +y << endl;

466.

[Io Oyae BUBENCHO Y KOHCOJ1 y pe3yJibTaTi BUKOHAHHS MPOTPAMMU:
intx=0; inty =0;

if ((x+Hly++)) {y += 2}

cout << x +y <<endl;

467.

3MIHHA «1» AOCTYIIHA Y TAKHUX PAAKAX KOOY:
: int main()
{inta;
if (a>10)
{}
else if (inti=(a—1))
{1}
else{ }

return O;

ks

eoNSORLONMRE

468.

Ska komMaH/1a O3BOJISIE peaizyBaTy Mepexiji 0 BUKOHAHHS HACTYIHUX 3a
OTIEpaTOPOM ITUKITY KOMaH/I, MCJIS MPUTTUHEHHS BUKOHAHHS ITUKITY paHIIe
HI 32 YMOBOIO, 1110 IPOMHUCAHA y OnepaTopl UKy ?

4609.

Sxa koMaH/1a J03BOJISIE peai3yBaTy Mepexil 10 BUKOHAHHS HACTYITHOTO
noBTOpY (iTepariii) MUKITy, M03a4€proBO, HE BUKOHYIOUHW 1HIITUX KOMaH]I Tija
UK, K1 HACTYIIHI 3a I1I€10 KOMaHJ1010?

470.

[Muxi — me:

471.

[{uki1, HanucaHuii Ha MOBI TporpamyBaHHsi C++, OyJile BUKOHYBATUChH JIOTH,
JIOKM YMOBa, MPONKCaHa y ONepaTopi IUKIY :

472.

Busnaute npaBmwibHy HOpMY 3aMKCy ITUKITY:

473.

[Ilo o3Havae BuaiICHUH BUpa3:
for(inti=0;i<9; i++) { operators }

474.

[Ilo o3Havae BuAlICHUHN BUpa3:
if (expression) { operators }
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475. | Oneparopu y Tini oneparopa if Oy1yTh BUKOHYBaTHCh, SKIIO YMOBA,

IPOIKCAHA Y I[bOMY ONIEpaTOPi:

476. | Y sskoMy BUIAJKy MOXIIMBO HE BUKOPUCTOBYBATH (ITYPHI TYKKH Y
orepatopi Buodopy if ?

A77. | SIkwii i3 3a3HaYeHuX onepatopis if Mae nmpaBwIbHMI 3amHC ?

478. | SIkimo ymoBa omepatopa if BUKOHY€EThCS, TO BiIOYBA€ThCS TaKe:

479. | lllo o3Havae BUAIICHUN BUpa3
do { operators } while (expression);

480. | OnepatopoM LHUKIIY 3 TOCT-YMOBOIO € :

481. | [Muxa while(x < 100) { //onepaTopu } Oy/Jc BHKOHYBAaTUCH JIOKH:

482. | Sxwmii 3 bparMeHTiB KOAy, mpu3HaueHU# s ApyKy 20 3ip0o940K Y KOHCOIb ?

483. | Sxwmii 3 HWKYE3a3HAUCHUX OIEPATOPIB HE € OMepaTopoM UKy MOBU C++ ?

484. | Jlns 4oro BUKOPUCTOBYETHCS KIIFOUOBE CIOBO continue ?

485. | Yomy nopiBHIOBATUME 3MiHHA a, MICJIsI BUKOHAHHS (DparMeHTy KOJy:
int a; for(a=0; a<10; at++) {}

486. | Sxwuii pe3yabTaT BUKOHAHHS (PparMeHTy KOIY
int x =0;
switch(x){

case 1: cout <<"Omun'";

case 0: cout <<"Hynp";

case 2: cout << "IIpuBir cBiT";
s

487. | Sxwmii ciy>x00BUIi 3HAK CTABUTHCS MICIIS MPOTPAMHOT IHCTPYKIIIT Case
<KOHCTaHTa> ?

488. | lllo o3Havae BUAIICHUN BUpa3
switch(n)

{
case 1: operatorsl ;
case 2: operators? ;
case 3: operators3 ;
}

489. | s 4oro BUKOPUCTOBYETHCS KIIFOUOBE CI0BO break ?

490. | Ha sixuii 070K iHCTpPYKIIiK onepatop SWitch nepexiouae nmporiec BUKOHAHHS
MpOrpamMu, y BUTAKY, KO 3HAYCHHS 3MIHHOI a00 BHpa3y, 110 KOHTPOIIIOE
switch, He cmiBmazae 3 )KOAHUM cepejl 3a3HaueHUX s SWitch BapianTiB
KOHCTAaHTHHUX BUPa3iB ?

491. | BraxiTh BapiaHT 3amucy orneparopa SWitch, 1o He MICTUTh TOMUJIOK:
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492.

[Io Oynae BUBENEHO HA €KpaH y pe3yJIbTaTli BUKOHAHHS MMPOTPAMHOTO KOY:
intx=6;intz=3;ints=3;
switch(z){
case 0: x=1; cout << x << endl;
break;
case 3. cout << x << endl;
break;
default: x =2; cout << x << endl;

}

493.

[ITo 6yne BUBeIEHO Ha €KpaH y Pe3yJibTaTi BAKOHAHHS MTPOrPaMHOTO KOJTY:
intx=6;intz=2;ints=3;
switch(z){
case 0: x=1; cout << x << endl;
break;
case 3. cout << x << endl;
break;
default: x =2; cout << x << endl;

}

494,

JU1s 40ro BUKOPUCTOBYETHCSI KJIIFOUOBE CJIOBO return ?

495.

Innekcarrist eneMeHTiB MacuBy B MOBI C++ OYMHAETHCS 3:

496.

Macus - 11e CyKyIHICTh IaHUX, 1110 BOJIOJIE HACTYITHOIO (HACTYITHUMH )
BJIACTUBOCTSIMU

497.

O06epiTh cepel] NOJJaHUX BU3HAYEHb MACHUBY MPABUJIbHE:

1) BopsiAKOBaH1 y mam’sITi €JIEMEHTH OJHAKOBOT'O THITY, IO MaIOTh 1M’ 51;
JOCTYII IO OKPEMHUX €JIEMEHTIB MaCUBY BIJJOYBAa€ThCS 32 IMEHEM MacHBY Ta
azIpecoro;

2) BOOPSAKOBAaHI y am’ STl €JIEMEHTH OJHAKOBOT'O TUITY, IO MAIOTh
OJIHAKOBY aJipecy; JOCTYII O OKPEMHUX €JIEMEHTIB MacCUBY B1JJOYBa€ThCS 3a
aJpecor0 Ta 1HJEKCOM;

3) BOpsiIKOBaH1 y 1aM’sIT1 €IEMEHTH OJHAKOBOI'O THUILY, 110 MatOTh 1M’
JOCTYT JI0 OKPEMUX €JIEMEHTIB MaCHUBY BiJJOYBa€ThCS 32 IMEHEM MACHUBY Ta
IHIEKCOM;

4) MOBITBLHO PO3TAIIOBAH] y IMaM ATi €IEMEHTH PI3HUX THUIIB, [0 MAIOTh
OJTHAKOBY aJpecy; AOCTYII 10 OKPEMHUX €JIEMEHTIB MacUBY

BiJIOYBAETHCS 32 aIPECOI0 Ta 1HIEKCOM;

5) KOZHOTO BIpHOTO BH3HAYCHHHI.

498.

Skuii 3 NpuKIaaiB 1HIIaN13a1ll1 MACHBIB € HEBIPHUM ?

499.

Skuii 3 NpUKIIaIiB 3BEPHEHHS JI0 €JIEMEHTY MACHUBY € HEBIPHUM ?

500.

VY sikoMy 3 3alpONOHOBAHUX PAAKIB BiIOYBAa€ThCS 3BEPHEHHS A0 7-TO
CJIEMEHTY MAaCHUBY, SIKIIIO pO3Mip MacuBy piBHU# 10 ?

501.

SIKuit psIIOK IPOrPaMHOTO KOy MPaBUIIBHO OTOJIONIY€E OJHOBUMIPHHIA
MacuB?
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5.7. Bunia MmaTeMaTuKa
1-i piBenb ckiaaaHocTi. BipHa BianoBiab — 2 6aau

502. 1 -1 2
3HalTH MaTpuIto 3A, AKIIO A= 5 0 1)

503. | YoMy AOpIBHIOIOTH €JIEMEHTH a Ta b, SKIO BUKOHYETHCS PIBHICTD

Lae GRS

504. 4
Hano marpumi A=(-1 2 3), B=|1|. O6unciautu AB.
2
505. 2X+3y—4z=2
Po3B’s13aTH cuctemy piBHSAHB { —X+ 2y +5z =1
3X—y-—-2z=3.
506. 1
Jlano MaTpuiio A=| 2 |. 3HaiiTH TpaHCIOHOBaHY MaTpHIo A’
3
507. 3 2 -1 0
3HaUTU cyMy Matpuupb | -5 6 |+ 2 1
1 0 3 -5

508. _ {Zx +3y =8
Po3B’s13aTu cucremy piBHSHB
4X—-y=2.
500. - 1 3 5 120 q .
aHo Ma 1 A= aB= . 3 BKa3a 111 MOXKHa
Jlarno maTpuIt 5 7 T 10 3 Ky 3 BKa3aHUX il MOXH
BHUKOHATH:
510. 4x+3y-15z=1
Po3B’s13aTH cuctemy piBHSAHB { 7X -2y +132=9
X—5y+25z2 =6.
511. 2 0

Jlano matpuiio A= ( 5] . 3Haiiti oGepHeHy MaTpuio A

0
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OOuucinutu AB, skmo A= (0 SJ ., B= (3 4j .

513. 'A—324B—4_203”AB
JlaHo maTpuii A= 50 1'%l 3 1/ HAUTH :

514, Marpuiiro A masuBaroTh 00EepHEHOI0 10 MaTpuIli A, SKIIIO:

515. 2 1
OO0YHCINTH BU3HAYHUK 3 g
516. 1 1 1
OOYHMCINTH BU3HAYHUK [2 2 2
6 6 6
517. X—y—-27=-2
Po3B’s13aTH cucteMy piBHSHB < 5X+9y +4z =4
2x—y+3z=3.
518. X -1
Po3B’s13aTu piBHSHHS 1 =

519. | O0uncioutn 2A-B, akmo A=(1 -1 0),B=(4 -1 3).

520. 1 00
3HaiiTi Matpuio A, sikmo A=|0 2 0.
0 0 3
521. 1 0 O
OOumcauTy BU3HAYHKK -3 5 6.
7 -2 8

522. | Bnaiitu JNIOBXKHHY BEKTOpa AB , AKIO A(2;4;7), B(—13;8).

523. | SIk1 3 BEKTOPIB KOJIHEApHi?
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524. | 3naiiti BekTOp C=2a—3b, AKIIO a =(4;-2;1), b=(2;-1,3).

525. | Jlano yotupukyTHUK ABCD . 3HaiiTu AB+BC.
526. ~ = = ™
3HalTH cKaIspHUA JOOYTOK a-b, Ko |a| =4, ‘b‘ =7, ¢ :%.
527. | 3maiiTu ckamspuuit 106yTOK a-b, sAKIIO a =(2;5-3), b =(-1,3;4).
528. | SIki 3 BEKTOPiB NEPICHAUKYIISIPHI?
529. Jlano ﬁ:4, H:& a-b=-5. 3naiitn CosQ.
530. - ~ ) -~ a-b
Jlano Bextopu a =(4;1;,—2), b=(-12;2). 3HaiiTu mpoexiiio np;a = TT‘b.
b
531. - " — 1 -
Jlano BekTOp a =(4;5;—3) . 3HalTH KOOPAMHATH OPTa 8, = ﬂ -a.
a
532. | Nano Bextopu a =(-3;-12), b=(3;~14). 3uaiitu cosp.
°3 | Ttano [a] =3, [o|=6, ¢ =Z . 3aiimn (a+ 25)(3aB).
3
534. | 3naiitu mouaTok BEKTOpa E, aKio AB = (—3; 2;7) , B(4;-15).
535. | 3naiitu KOOPJAWHATH BEKTOpPA AB , AKIO A(4;-2;3), B(L;,2;-2).
536. | Jano BekTOpH @ =(2;-13), b =(—2;4;-1). 3HaiiTi BEKTOPHHUIA 10Oy TOK
c=axb.
537. | IIpn sikoMy 3HAUCHHI A BEKTOPHU a =(-3-12) i b =(3,-L 1)
NepHeHANKYJISIpHI?
538. Jlns BekTOpa a :(ax;ay;az), y SIKOTO @ =13, a, =12, a, =4, 3HaiiTu a, .
5309.

Jlano Bextopu a =(2;5,—3), b=(2;4;-3). 3HaI7ITI/I‘35.— 25‘ .
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540. | 3maiitn Mimannii 106yTOK BekTopiB a=(2;4;-3), b=(2;-2;1),

c=(5-1-2).

541. . - 3= = - =~
3HaiTH BEKTOp C = Ea—Zb , AKImo a =(4;-2;6), b=(1;,2;-3).

542. | Slke 3 HaBeleHUX PIBHSHD € PIBHAHHSIM IMPSIMOi Ha TUIOINHI?

543. | flke 3 HaBeeHUX PIBHSAHB € PIBHAHHAM MPSIMOi, [0 IPOXOAUTH Yepe3
MIOYaTOK KOOPAUHAT?

544. | SIxe 3 HaBeICHUX PIBHSAHD € PIBHAHHIM MPSAMOI Ha IJIOIIKHI, SKa
nepneHanKysipHa oci OX ?

545. | SIke 3 HaBeIEHUX PIBHSAHb € PIBHAHHIM NPSMOi y BIIpi3Kax?

546. | SIxe 3 HaBeCHHUX PIBHAHD 3a/a€ SJIIC Ha TUTONTHHI?

547. | SIxe 3 HaBeIeHUX PIBHAHD 3aJ1a€ Mapadoy Ha TUIOIIUHI?

548. | SIxe 3 HaBeIeHUX PIBHAHD 3a/a€ TinepOoTy Ha MJIOMIKHI?

549. | flke 3 HaBeeHUX PIBHSAHB 3aJ1a€ MJIOUTUHY ?

550. | flke 3 HaBemeHUX PIBHSAHB 33Ja€ MPSAMY B MPOCTOPi?

551. | SIke 3 HaBeICHHUX TBEPKECHB € CIIPABEIMBUM ISl IBOX MPSIMHX Y MPOCTOPI
3 HanpsMHAMH BekTopamu s, = (1,2,3) Ta s, =(1,2,3)?

552. | 3HaliT KOOPAUHATH TOUOK MEPETUHY MPSIMUX y=3x—2 Ta y =2x +1.

553. | Ha myomuHi 2x + 3y — z + 4 = 0 3HAXOJAUTHCS TOUYKA, Y SIKOT BIIOMI1
koopauHatyd X =10, z =3. 3HalTH KOOpIUHATY Y ?

554. | Bu3HauuTH B3a€MHE PO3MILIECHHS TOYKH A(—1;2) 1 KoJa

2 2

(x+1)"+(y-2)"=9.

555. | fIki 3 HaBeIeHUX PIBHSAHD € PIBHSIHHSIMH MPSIMOT, 10 TPOXOAUTH YEPE3 TOUKY

M (2;—1;3) mapajenbHO BEKTOpy a = (3;-1;2) 7
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556. | SIke 3 HaBeJEHUX TBEPKEHD € MTPABUIILHUM ?

557. | Slke 3 HaBeleHUX PIBHSAHD € PIBHAHHAM IUIOUIUHH, IO TPOXOJUTH Yepe3
TOYKY A(—7;0;3) MEPHCHAUKYJSAPHO BEKTOPY N = (1; 2;4) ?

558. | flke 3 HaBeeHUX PIBHSAHB € PIBHAHHSAM IPSIMOI, 110 MPOXOAUTH YEPE3 TOUKY
M (1;0;—3) HEPHEHAUKYISAPHO A0 INIOMMHH X — 3y +22+4=07

559. | Bkasatu TOUKy CUMETpHYHY TOYLI M (—2;1;3) BIZHOCHO IIOYATKy
xoopauHaT O (0;0;0)?

560. | SIke 3 HaBeICHUX PIBHSAHD € PIBHAHHIM Mapa0oJid, BEPIINHA SIKOT
3HAXOAMUTHCS y NMOYATKy KOOPAMHAT, a BiCh CHIBIAJacE 3 Biccto OX 1 sika
IPOXOJHUTH YE€PE3 TOUKY M (2;—4)?

561. .. X=2_y+1_z-5,

SIka 3 HaBeICHUX TOYOK JICKUTH Ha MPAMiil =T
562. . 3-X
3naiiTi 061macTh BU3HaUeHHs GyHKiii f (X)= 1
X —
563. | SIke 3HaUeHHS 3MIHHO1 X HE HaJIEKUTh 00JIaCTl BUBHAUCHHS (DYHKIIIT
3-X
F(x)==% 9
2X+2

564. | flka 3 3anponoHOBaHUX (PYHKIIIN € IEPIOTUIHOIO?

565. | SIka 3 3amporoHOBaHUX (YHKIIIN € TTapHO0?

566. | SIka 3 3anpornoHoBaHUX (PYHKIIIN € HETTApPHOIO?

567. | SIxa 3 3amporoHOBaHUX (PYHKIIIH € HEOOMEKEHOIO?

568. | fka 3 3amponoHoBaHUX (YHKIIIH € 3pOCTal0u0I0 Ha 00J1aCTi BU3HAYCHHS ?

569. | fka 3 3anmponoHoBaHUX (DYHKIIIH € CIIaJHO0 HAa 00J1aCTl BU3HAYCHHSI ?

570. x?

-1 B Touri X=0.

3uaiTy 3Ha4eHHsA QyHKUIT f (x)= >
—2X
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571. : .1 11
Bkazatu ¢opmyiry 3araapHOTO Wi€Ha MOCIiOBHOCTI —1, > 73y
572. | Bubpartu 3 3anponOHOBaHMX BHYTPILIHIO TOYKY Bijpiska [0;1].
573. oo 2 3 S
OO6uucautu 3HaYeHHs QyHKIIT Y =4+ X" — X~ B Toulil X =—2.
S574. | TloGymysatu cmanny dymkitifo y(x(t)), akmo x(t)=sint, y(x)=x>.
575. y . x2-9
3HaWTH TpaHuLIo |im :
x—3 X—3
576. . .4
3HaiTH rpa”uo lim—.
n—o N
S77. | 3uaiitu rpanuizo lim \/ﬁ )
n—oo
578. . . 5-4x
3HaiTi rpaHuiro lim :
X—>00 X
5709. . . 2x+1
3HaiiTy rpaauIo lim :
x=1 X—=2
580. | 3HaiiTu moxiaHy QYHKINT y =e*.
581. | 3naiiTu noxigHy QPyHKIIT y =sin2x .
582. | 3maiitu noxiaHy QyHKIii y = x%e*.
583. | 3naiiTu noxigHy QyHKIIT Y = XCOS X .
584. " : 2
3HaiiTi noxigHy QyHkuii y=——.
sin x
585. " : 3
3HaiiTi noxigHy QyHkuii y = :
COS X
586. | 3uaiitu nudepenmian GyHkiii y = x> +5.
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587. | 3naiitu nudepeniian GyHKIi y = x* + 4.
588. | 3maiitu mpyry moxiany y' dyHkmii y = x* +3x? +5.
589. | 3naiiTu apyry noximHy Y QyHKIii y = x> +7x+2.
590. | 3maiitu moxigHy QYHKIT y = X2 (x3 - 5) :
591. . . X% —2x
3HaiiTu noxigHy QyHKmii y=-— "=
592. | 3naiitu nudepeniian GyHKIHT y = x° +1.
593. | 3uaiitTu apyry noximHy y' QyHKiii y =e* + x°.
594, . X =t +2t+1 . :
@Oynkmis y = f (x) 3a1aHa HapaMeTPUYHO 3HaUTH NOXIAHY
y= 17t 2,
4 _ Y
dx X
595. _ x=sint . dy Yy
Oynkmig y = f (x) 3a1aHa napaMeTPUYHO . SHAWTH NOXITHY — ==—".
y=¢e. dx X
596. . x =t +8t+4 . :
Qynkmis y = f (x) 3a1aHa HapaMeTPUYHO : 3HaAWTH NOXITHY
y=t"+3t—2.
& _%
dx X
597. | 3uaiiTi 3HadueHHs MOXiaHOI GyHKIIT vy = x3 +5x +3 B TOUIll X, =1.
y y 0
598. | 3HaiiTu 3HaYCHHS MOXiTHOT PYHKINT y = x* +3x* +7 B ToUIl X, =1.
599. | 3HaiiTu 3HaYCHHS MOXiTHOT PYHKINT y = X° +9x+3 B TOUI X, =1.
600. | 3naiiTu KyTOBMH KOEDILIEHT JOTUYHOT y = f (Xy)+ f'(Xo)(X—X,) 1O

rpadika pyHkuii f(x)=2x"-x BTOULi X, =1.
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[V . : _ ’
601. | 3naiiTit KyT MDXK BicCrO OX Ta JOTHYHOIO y = f (X, )+ f'(Xy)(X—X,) O

rpadika ¢pyskmii f (x)=x"+5x B Toumi X, =—1.

602. | 3naiiT piBHAHHA JOTHYHOL y = f (Xo)+ f'(X,)(X—X,) A0 rpadika GpyHKIii
f (x)=2x*-1 B Toumi X, =1.
603. . . . Inx
3HalTH TPaHUIIIO 32 J0NOMOroo npasuia Jlomirans lim 1
Xx—>1 X —
604. . . e -
3HalTU TPaHUIIIO 32 J0NOMOroro npasuia Jlomrans lim———.
x=0 sin X
605. . . . 1-cosx
3HalTU TpaHUIIIO 3a JonoMororo npasuia Jlomirans lim———.
x—0 X
606. | Timo pyxaeTbcsa mpaMomiHiiHO 3a 3aKoHOM S = 6t° — 4t . 3HaiiTH Horo
IIBUJIKICTH B MOMEHT 4acy t=1.
607. | Tino pyxaeTbcs mpsAMomniHiitHO 3a 3akoHOM S = 4t° —12t . 3HaiiTu Horo
IIPUCKOPEHHS B MOMEHT Yacy t=2.
608. | [lIBuakicTh Tijia IPU NPSAMOIIHIHHOMY PYyCi 3MIHIOETHCS 332 3aKOHOM
V =t*+ 2t . 3HaiiTH HOTO NPUCKOPEHHS B MOMEHT 4acy t = 2.
609. | Tino pyxaerbcs mpsiMomniHiitHO 3a 3akoHOM S = 2t* — 64t . B sIkuit MOMEHT
4yacy Moro mBUIKICTh JOPIBHIOE HYJIIO?
610. | Tino pyxaeTbcs mpaAMOmNiHiiiHO 3a 3akoHOM S =t° —3t°. B sKuii MOMEHT 4acy
HOTO IPUCKOPEHHS IOPIBHIOE HYIIO?
611. | Bkazatu popmyny Hetotona-JleitOHilia 00unciIeHHs BU3HAUEHOTO 1HTEeTpaa
b
_[ f(x)dx.
a
612. s

o - 4
OOGuucaNTH BU3HAYEHUN 1HTETpas j (x+5) dx.
6
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613. z
§
OOunciuTy BU3HAYEHU 1HTErpan | sin3xdx .
0
614. B L
O6LIHCJII/ITH BHU3HAYCHUU IHTErpal | e dX .
0
615. .. 7 dx
OOunciuTy BU3HAYEHU 1HTErpan | —— .
J 2
5 COS” 4x
616. B .
OO0uHMCINTH BU3HAYECHUN IHTCTpal .
v 2X+3
617. B Lo
O6LIHCJIHTH BHU3HAYCHHUHU 1HTCTPA ( 5 —-3x )dX .
0
618. .. 4 dx
OO0uHMCINTH BU3HAYECHUHN IHTCTpal | —.
VX
619. B 2 4x
OO04HMCINTH BU3HAYECHUHN IHTCTpal > .
o X" +4

5.8. EnexTponika Ta MikponpoiecopHa TexHika
(4. 1 — Anasiorosa eJIeKTPOHiKa)
2-ii piBeHb ckiaaaHocTi. Bipna BinnoBigs — 4 6an

620. | SIx BruTMHE BBEIGHHS BiJl'EMHOTO (HETaTUBHOTO) 3BOPOTHOTO 3B’ 513Ky (33) Ha

BXi/THMii omip mijacumoBada? Bin

621. | SIx BruMHE BBENIEHHS B1Jl'€EMHOTO (HETaTUBHOTO) 3BOPOTHOTO 3B’ 513Ky (33) Ha

BUXiIHMH omip mijacwioBada’? Bin

5.9. EjeKkTpoHika Ta MiKponpouecopHa TexHika
(Y. 2 — u¢posa eeKTPOHIKA)
2-# piBeHb cKiIaaHOCTI. BipHa Bignosias — 4 0aau

622. | x:i—[1} Ha pucyHKy HaBe/ieHe CIpoIneHe 300paKeHHs
X; _@ NporpamMoBaHoi JorivHoi MaTpuui (HJYM), 1o
3aIporpaMoBaHa Ha Peai3allifo JBOX JIOTITHUX
Xs—[14 ¢Gyukmii. HeoOxingHo BU3HAYNTH (HOPMYJIIH IIUX
&fl&lf&] JOTTYHHX (PYHKIIN.
[1]-F
E_Fz
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623. |y, _@ Ha pucyHky HaBejieHe CIIpoIleHe 300pakeHHs
npozpamosaroi no2iynit mampuyi (ILJIM), o
XE_@ 3amporpaMoBaHa Ha pPeati3allito IBOX JIOTTUHUX
xs—@ ¢byukuiii. Heo6xigHo Bu3HAUUTH (HOPMYIIH ITUX
&« JOTTYHUX (PYHKITIH.
[1]-F
ZI_FZ
624. Xl—E Ha pucyHky HaBejieHe cripollieHe 300paKeHHs
X, _E NpPOCSPAMOBAHOL I02TUHIU Mampuui (HJIM, 10
3amporpaMoBaHa Ha peai3alliio IBOX JIOTTYHHUX
XS_@ ¢ynkuiid. HeobxiHo BU3HAUNTH (HOPMYIIH IIUX
&l&l &] JOT1YHUX (PYHKIIH.
[1]-F
ZI_Fz
625. Xl—E Ha pucynky HaBejieHe cripoleHe 300pakeHHs
X, _@ NpPOCPAMOBAHOL I02IUHIU Mampuui (HJIM, 110
3amporpaMoBaHa Ha peai3alliio IBOX JIOTTYHHUX
XS_@ ¢ynkuiid. HeobxiqHo BU3HAUNTH (HOPMYIIH IIUX
[&]&] &] JOT1YHUX (PYHKITIH.
[1]-F
ZI_Fz
5.10. Komn'ioTepHi TeXHO10Tii Ta NporpaMyBaHHs
2-i1 piBeHb ckJaaHocTi. Bipna BinnoBiab — 4 6aiu
626. | B 00’ekTHO-OpiEHTOBAaHOMY IPOTPaMyBaHHI MOHATTS KJIac —II€ ...
627. | Sk noB’s13aH1 KJj1ac Ta 00’ €KT ?
628. | O0’eqHAHHAM YOTO € Ki1ac?
629. | UuMm € mose kiacy?
630. | fIx moB’sA3aH1 Mk cO00I0 MOJIe Ki1acy Ta 00’ €KT Kiacy?
631. | YuMm € meton (dyHKIIIA) Kiacy ?
632. | Sk moB’s3aH1 MiX cO00IO TT0JIe 00’ €KTY Ki1acy Ta GyHKIlis (METo) Kiacy ?
633. | Uepes sikuii mporpaMHUii MEXaH13M BiJI0OYBa€TbCS 3BEPHEHHS 70 JaHUX Ta
BHKJIMK METOJIIB KJ1acy ?
634. | Iarepdeiicom kiacy € ...
635. | [aTepdeiic kmacy peanizye JOCTYII 0 MOJIB Ta METOJIIB KJIACYy TaKUX, 1110
636. | Jlms MeTomiB Kiacy XapakTepHUM € Te, 0 iX peaizarfis ...
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5.11. OcnHoBu MeTpoJIorii. BUMiprOBaHHSI eJIEKTPUYHHUX Ta HeeJTeKTPUYHUX

BEJIMYHH B TEXHIYHHX CHCTEMAX
2-i1 piBeHb ckJaaaHocTi. Bipna BinnoBiab — 4 6aiau

637.

[Toka3u BOIBTMETP, IO MA€ MKy, porpaayioBany B miama3osi 0...100 B
CTaHOBJIATh 52 B, mo3HadyeHHS KjIacy TOYHOCTI Ha MIKajai mpuiany 1,5.
OO0YHCITUTH BITHOCHY MOXHOKY BUMIPIOBAHHSI.

638.

[Toka3u ammepMmerpa, 10 Mae IMIKaly, NporpaayioBany B mianaszoni 0...5 A
CTaHOBJIATH 1,3 A, mo3HaueHHs KJacy TOYHOCTI Ha IKajl mpwiaay 1,5.
O6uncIuTH a0COMIOTHY MOXUOKY BUMIPIOBAHHS.

6309.

[Tokxa3u BombTMETpa, IO MA€ LIKAIy, IPOrpaayoBaHy B Jl1alla30HI -
6...+6 B ctanoBiATh 3 B, mo3HaueHHs KJ1acy TOYHOCTI Ha LIKall Ipuiamy
2,5. O0UHCIUTH BITHOCHY MOXHUOKY BUMIPIOBAHHS.

640.

[Toka3u ammnepmeTpa, I0 Mae€ MIKaly, IpOrpaayiioBaHy B Alana3zoHi -
5...45 A cranoBnaTh 1,3 A, mo3HayeHHs KJIacy TOYHOCTI Ha IIKal IpHIIaTy
1,5. O6uncauTu abCOMOTHY NOXUOKY BUMIPIOBAHHS.

641.

BusznauuT abcoMoTHY Ta BITHOCHY TOXUOKY BUMIPIOBAHHS CUJTU CTpyMy |
A, 00yMOBJIEHY HETOUYHICTIO BUMIPIOBAIBHOTO MpUJIaay Kiacy TodHocTi 0,2
3 MEKEI0 BUMIPIOBaHHS 5 A.

642.

Busznaunt mnoxuOKy BHUMIPIOBaHHS CHJIM CTpyMy 2 A, 0OyMOBIICHY
HETOYHICTIO BHUMIPIOBAILHOTO MpUJIaAy Kiacy TO4YHOCTI 1,5 3 Mexero
BUMIPIOBaHHSA 5 A.

643.

BusHaunutu aObCOIIOTHY MOXMOKY BHMIpIOBaHHA (I3MYHOI BelWuuHUA 9 B,

OOyMOBJICHY HETOYHICTIO BHMIPIOBAIBHOTO TPHJIALY KJIACy TOYHOCTI
0,02/0,01 B miana3oni 0...150 B.

644.

Busznauntu BigHOCHY MOXMOKY BUMIproBaHHS (i3uuHOi BenuyuHu 9 B,
OOyMOBJICHY HETOYHICTIO BHMIPIOBAJIBHOTO TPWJIALY KIJIACy TOYHOCTI
0,02/0,01 B miamrazoni 0...150 B.

645.

Busnaunt aOCconOTHY MOXMOKY BHUMIPIOBaHHS (DI3UYHOI BEJIMYHUHU
120 MB, o0OyMOBJIeHYy HETOYHICTIO BHUMIPIOBAJIBLHOIO MPHWIANY Kiacy
tounocTi 0,05/0,02 B miamazoni 0...150 mB.
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646. | BuszHauuTH BiIHOCHY MOXHOKY BUMIiproBaHHs (izuuHOoi BesmunHu 120 MB,

O0OyMOBJICHY HETOYHICTIO BHUMIPIOBAIBHOTO MPUIIATy KJIacy TOYHOCTI
0,05/0,02 B miana3oni 0...150 mB.

647. | Busnauutu BiAHOCHY MOXMOKY BHMIipIOBaHHS Hampyru 5 B y niamazoni
(0 ... 10) B, axmio kiac TOYHOCTI IPHIIaTy CTaHOBHUTH 1/0,5.

648. | BuzHaunTH BIIHOCHY MOXMOKY BHUMIpIOBaHHS Hampyrd 9 B y niamazoni
(0 ... 10) B, skio ki1ac TOYHOCTI mpriiaay cranoButh 1/0,5.

649. | BuzHauutu BiIHOCHY MOXMOKY BHMIpIOBaHHA Harpyru 2 B y mianazoni
(0 ... 10) B, axmio kjac TOYHOCTI IPHIIay CTaHOBUTH 1/0,5.

650. | Busnauntu BigHOCHY TOXMOKY BHMIpIOBaHHS Hampyru S5 B vy
(0 ... 10) B, axmo kjac TOYHOCTI IpHIaay cTaHOBUTH 1,5/0,25.

651. | BuzHauuTtu BiIHOCHY MOXMOKY BHMIpIOBaHHA Harpyrd 9 B y miamazoni
(0 ... 10) B, axmio kjac TOYHOCTI IpUIaay cTaHOBUTH 1,5/0,25.

652. | BuzHaunTtu BiIHOCHY MOXMOKY BHMIpIOBaHHS Harpyru 2 B y miamazoni
(0 ... 10) B, axmio kiac TOYHOCTI IPHIIaTy CTaHOBUTH 1,5/0,25.

653. | BuzHauntu Kiac TOYHOCTI MarHiTOEIEKTPUYHOTO BOJBTMETPA 3 KIHIIEBUM
3HaUYeHHSAM dianma3oHy BuMmiptoBanb Uy = 300 B, skmio rpaHndHe 3HAYCHHS
abCOJII0THOT NOXMOKH BUMIPIOBAaHb MOCTIHHE 1 AopiBHIOE 1,5 B.

654. | BusHaunt Kjac TOYHOCTI MAarHITOGNEKTPUYHOTO MiTiaMrepMmeTpa 3
KIHIIEBUM 3HAYEHHSM Jllalla30Hy BUMIpIOBaHb cTpyMy [= 0,5 MA, skmio
IpaHUYHE 3HAa4yeHHS aOCOJIIOTHOI MOXMOKM BHMIPIOBaHb IOCTIMHO 1
nopiBHioe 0,015 MA.

655. | BusHaunTtu 3HAYEHHS TPAHUYHOI aOCONIOTHOI MOXMOKH TEPMOMETpA, IO
Mae mKany tmin = 0 °C — tnax = 60,0 °C 1 xiac Tounocrti 0,6.

656. | _. . : ‘

JIiUMNBHUK €JeKTPUYHOI €Heprii Mae Kiac TOYHOCTI . O6uucouTH
NOXUOKY, SIKY BIH MOKE€ JOMYCTUTH NpoTsiroM Bitiky 100 kBt-rox.

657. | . ) . (05)

JIiYUITBPHUK eJeKTPUYHOI eHeprii Mae Kiac TOYHOCTI . O6uucnuTH
NOXUOKY, SIKY BIH MOX€E JOMYCTUTH NPOTSAroM BiLIIKYy 150kBT-ro.

658. | _. . : '

JiYUIBHUK ENEeKTPUYHOI eHeprii Mae Kiac TOYHOCTI . O6uucnutu
NOXUOKY, SIKY BIH MOXE JOMYCTUTH npoTsiroM Bimiky 200 kBt-ro.
6509.

JIIYUIBHUK eNeKTPUYHOI eHeprii Mae KiIac TOYHOCTI ' OOGuucautn
MOXHOKY, SIKY BIH MOK€ JIONTYCTUTHU NMPOTsAroMm Bimiky 150 kBt-rog.
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660. | Jlosxuna pebpa kyba a = (38,0 = 0,3) cm. OGumciuT ioro o6’em V.
dopmyia 38’a3ky: V = a®

661. | OOUKMCIUTH TOTYXKHICTH MOCTIHHOTO EJIEKTPUYHOrO CTPyMy Ha MiACTaBl
pe3yJabpTaTiB NpsIMUX BUMIpIOBaHb Hanpyru ta ctpymy: U = (74,5 + 0,3) B;
I = (2,50 + 0,15) A. ®opmyna 3B’ SI3KY:
P=UlI

5.12. Cranaaprusaunis, ceprudikanis Ta ynpasiainas skicTio. OCHOBH
HOPMATHBHOI JOKYMEHTAWil 3 METPOJIOTIYHOI0 3a0e3Mme4yeHHsI
2-i1 piBeHb ckJaaHocTi. BipHa BinnoBiab — 4 6aau

662. | Ceptudikallis cucTeM yIpaBIiHHS SKICTIO 3IHCHIOETHCS:

663. | Tepminu aii ceptrudikara BiIMMOBITHOCTI 3a1€KaTh Bi:

664. | JIns mOpiBHSHHS €TAJIOHIB 3aCTOCOBYIOTHCS:

665. | [ncnekiiitHa nmepeBipka 31HCHIOETbCS JJIS:

5.13. Bunia MmareMaTukKa
2-i1 piBeHb ckJaaHoCTi. BipHa BinnoBiab — 4 6aau

666. . L ,
O06uncnIMTH BUSHAYCHHM 1HTETpal j (2X + 3X )dx.

0

667. | O6uncnuty mwionry ¢irypu, ooMexxeHoi rpadikomM QyHKIIi y = x* Ta
IpsIMUMH y =0, X=1.

668. | O6uncnuTu mwionty Girypu, oomexeHoi rpadikom GyHkiii y = x> Ta
MpsAMUMU y =0, X=1.

669. | OOuucauT 00’€M TiJIa, YTBOPEHOTO 0OEpPTaHHSIM HABKOJIO oci Ox ¢irypw,
10 OOMeXKeHa JTiHiIMH y = x°, y=0, X=1.

670. | OOuyucauT 00’€M TiJIa, YTBOPEHOTO 00EpPTaHHSAM HABKOJIO oci Ox ¢irypw,
110 OOMEKEeHa JTHIsIMH y = x°, y=0, Xx=1.

671. | Timo pyxaerbcs MPSMOTIHINHO 31 IIBUAKICTIO, KA 3MIHIOETHCS 32 3aKOHOM
v(t)=2t+1 (M/c). 3HalTH MUIAX, AKMI IPOMILIIO TLJIO 3a IHTEPBAI Yacy Bij

t,=1cmot,=3c.

672. | MuTTeBa MIBUAKICTH MaTEPiadbHOI TOYKH BU3HAYAETHCS QYHKIIIEIO
v(t)=9t* -8t (M/c). 3HailTu UUISIX, SKHiT TOYKA IPOIIILIA 38 YETBEPTY

CEKYHAY.
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673. | BusHauuTH 0OCST BUITYCKY MPOIYKIIi 3a MEpIii ABl TOAUHU POOOTH IpU

IIPOIYKTUBHOCTI Ipalii W(t) =1150+2,2t—0,42t> , 1e t —yac y ronuHax
(mpoinTerpysati w(t) Ha BinpisKy [0,2]).

674. | IlpomykruBHicTs npani BusHa4aeThes GyHKIiero w(t)=8t—t, ge t —gacy
roJHax. 3HaWTHU 0OCAT IIPOYKIIii, BUpOOJICHOT 3a 8§ TOaUH
(mpoinTerpyBatH w(t) Ha Bifpi3Ky [0,8]).

675. . 0z ) )
3HaUTH 3HAYCHHA 6_ y Toui (0;1) st GyHKIIT z = 2xy° +3x—y +1.

X

676. | 3haiitn o6macTs BusHAYCHHS GyHKIIT 7 =+/4-Xx*—y?.

677. . 0%z : )
3HalTH 3HAYECHHS 8_2 y TouIl (0;1) s GyHKIIT z =2Xy* +3Xx—y +1.

X

678. y ’z . )
3HalTH 3HAYECHHS — y To4Il (0;1) s byHKIIT z =2xy* +3x—y +1.

679. | 2 . ]
3HAUTH 3HAYECHHS . y Touli (0;1) ms QyHKUIT z =2xy” +3x—y +1.

X

680. | OGuuciuTn MomBiiinMii iHTErpan ” xydxdy , skmo D:0<x<1, 0<y<1.
D

681. | 3haiitn o6nacTs BusHAYECHHS GyHKLii 7 =4/2-x*—y?.

682. | OGuucauTH MOABIMHUI 1HTErpal ” ydxdy, sxmo D:0<x<1, 0<y<1.
D

683. | OGuncanTu noxaBikiHuii 1HTerpal ” xzdxdy, akio D:0<x<1,0<y<l1.
D

684. | O6uncauTu moaBilinuii 1HTETpai ” yzdxdy , ko0 D:0<x<1,0<y<1.
D

685. . 0z ) 3 o
3HalTH 3HAYECHHS 8_ y o4l (1,0) s byHKIIT z = x° + y? +1.

X
686. | 3HaiiTH TOUKY MaKCUMyMy QYHKIIT z =5— x* — y?.
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687. 2

3HalTH 3HAYCHHS 6—5 y Toulli (1,0) ana Gynkuii z = x®+ y® +1.
OX

688. . 27 :
3HalTH 3HAYEHHS 8—2 y Toulli (1,0) ana Gynkuii z = x° + y® +1.
689' o 22 . vee 3 2
3HalTH 3HAYECHHSA ﬂ y Toull (1,0) ana QyHKmii z = x>+ y* +1.
X
690. : . 01
JlaHo QYHKIIO z = X?y + 2x — 3y . 3HaUTH P
X
691. JlaHo QYHKIIO z = X?y + 2x — 3y . 3HalUTH a.
692. : . 2
JlaHo QYHKII0 z = x?y + 2x — 3y . 3HalUTH %
X
693. : . %z
Hano Gynkuito z = x*y +2x —3y . 3Halitn —-.
694. | 3HaiiTH TOUYKY MiHIMYMY QYHKIIT z = x? + y? + 2.
5.14. EnexTpoHika Ta MiKpONpoIuecopHa TexHiKa
(4. 1 — AHAJI0T0BA €JIeKTPOHIKA)
3-ii piBeHb ckiaaHocTi. Bipna BinnmoBiab — 6 0aJiB
695. . Ha pucyHky HajgaHa 3arajgbHa cxema npujaay Ha
0C .o . .
1 — 11— onepauifHOMy MiACWIIOBaYl (IUB. PUCYHOK), IO
I > OXOIUICHHUH B’ €MHHUM 3BOPOTHIM 3B’ SI3KOM. Ky
U, 5 MaTeMaTU4HY OIepallilo HaJ BXIJHUM CUTHAJIOM
1 f OyJle BUKOHYBATH MpUIIa, SKILIO eneMeHT Z1
YTBOPEHO PEe3UCTOPOM, a Zoc — Ai0A0M?
696. . Ha pucyHky HajaHa 3arajbHa cxema Mnpuiaay Ha
0C co . .
1 11— omnepariiHoMy MiJICUI0Bayl (AUB. PUCYHOK), 1110
—HJ3 > OXOIUICHHUH BiJ’€MHMM 3BOPOTHIM 3B’ A3KOM. SIKy
U, 5 MaTEeMaTUYHY OMeparlito HaJ BXiJHUM CUTHAJIOM
1 Ix Oy/le BUKOHYBATH MIPUIIAJ, SKIIO eneMeHT Z1 ta
Zoc yTBOPEHI pe3ucTopamu?
697. . Ha pucyHKy Hajana 3arajabpHa cxema Ipuiaay Ha
0C co . .
1 — 1 — omeparifHoMy MiJCcUIoBadl (AUB. PUCYHOK), 1110
T > OXOIUICHHUH BiJ’€MHUM 3BOPOTHIM 3B’ SI3KOM. Ky
U, 5 MaTEeMaTUYHY OMeparlio HaJ BXIAHUM CUTHAJIOM
1 f OyJie BUKOHYBATH MPUJIAJ, SKIIO eeMeHT Z1
YTBOPEHO Ai0JI0M, a Zoc — Pe3HCTOPOM?
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698. Zoe Ha pucynky Hajana 3arajgbHa cxema Mpujaay Ha
—1 omepariifHoMy TiaCcHUIoBadl (AUB. PUCYHOK), 1110
_é'_ S OXOIUICHUI BiI[,GMHI/H\./I 3BOp0TH'iM 3B SI3KOM. SIKy
U, 0. MAaTeMaTHuHy ONEpaIlilo Ha/l BXIIHUM CHTHAIOM
1 n Oy/le BUKOHYBATH MPUIIAJ, SKIIO eneMeHT Z1
YTBOPEHO PE3UCTOPOM, a Zoc — KOHIEHCATOPOM?
699.
Zoe Ha PUCYHKY HaJlaHa 3arajibHa cxema Npuiajy Ha
21 — }— onepaumHUOMy ’IIIILCI/IJIIOBHHI (m@. pI/I’C}/HOK), 110
K S OXOTIIICHHH Bi/I'€MHUM 3BOPOTHIM 3B’A3KOM. Sky
Uy, 0., MAaTeMaTHuHy ONEpAIliio Hal BXiIHUM CUTHATIOM
1 I n OyJie BUKOHYBATH MPUJIAJI, SKIIO eIeMeHT Z1
YTBOPEHO KOHJEHCATOPOM, a Zoc— Pe3UCTOPOM?
700. KomMriekcHi koeilieHTH nepenayl eJ1eMeHTIB
(I(> | M1JCUIIFOBaYa 31 3BOPOTHIM 3B’ SI3KOM (JIUB. PUCYHOK)
c . L .
- D watots s Eg= Eg ale; V=7 8" , e Kye, ¥—
( MOAYJI KOe(ILIEHTIB, @k, @Py— 3CyB (ha3u
rapMOHIYHOTO CUTHAJTYy Ha JIeaKii yactoTi. Huxue
HaBeJICH1 JesAKl 3HaUCHHS TIapaMeTpiB Ta BapiaHTH BIAMOBIACH 110,10
MOKJIMBOCTI BHHMKHEHHS TADMOHIYHUX KOJIUBaHb Y HABEJICHIN CTPYKTYpI
Ha BU3HAYEHIN 4acTOTI
701. KommekcHi koedimieHTH nepeaadi eJIeMeHTIB
(K>y ) - M1JICHUITIOBava 31 3BOPOTHIM 3B’ SI3KOM (HHB. PHUCYHOK)
T MaoTh BUTJISII; E_éﬁ =k 6 ale; y=1v 8" ne Kye, v—
. ’ Ve },

v MOyl KOedIII€HTIB, @k, @Py— 3CyB (hazu
rapMOHIYHOTO CUTHATY Ha JIesIKii yacTtoTi. Hukue HaBeeH1 aeski
3HAYEHHS MapaMeTpiB Ta BapiaHTU BIAMOBIIEH 1010 MOMKJIUBOCTI
BUHUKHEHHSI TAPMOHIYHUX KOJMBaHb y HaBEACHIN CTPYKTYpl Ha
BHU3HAYCHIHN 4acTOTI

702. KowmriekcHi koedilieHTH nepeaadi eIeMeHTIB
(I(>y ) - MiJICHITIOBaYa 31 3BOPOTHIM 3B’ SI3KOM (HHB. PUCYHOK)
T MaloTh BUTJISI; E_éﬁ = E i ale; y=v 8" ne Kye, v—

@ ' A e 7

MOyl KOe(ILI€HTIB, @k, @y— 3CYB Qa3u
rapMOHIYHOTO CUTHATY Ha JIesIKii yacToTi. Hukue HaBeaeH1 aesKi
3HAQYEHHS MapaMeTPiB Ta BapiaHTU BIAMOBIIEH 11010 MOMKJIUBOCTI
BUHUKHEHHSI TADMOHIYHUX KOJMBaHb y HaBEJIEHIM CTPYKTYpl Ha
BU3HAYEHIN 4acTOTI
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703. KommiekcHi koedimieHTH nepeaadl eJ1eMeHTIB

>

(Kyc)

i

”

M1JCUITIOBaYa 31 3BOPOTHIM 3B’ SI3KOM (JIUB. PUCYHOK)
E _fF e - _ 30
MAarOTh BUTJISI: Eg=Eqa™, 7=7a , e Kye, -

MOyl KOeQILI€HTIB, @k, @Py— 3CyB (ha3u rapMOHIYHOTO
CUTHAJy Ha JesKiil yacToTi. Hiwkue HaBeneH1 Jesiki 3HaYeHHS mapaMeTpiB
Ta BapiaHTU BIAMOBIAEH II0JJ0 MOKJINBOCTI BUHUKHEHHS TapMOHIYHUX
KOJIMBaHb Y HABEICHIN CTPYKTYpi HAa BU3HAYCHIHN 4acTOTI

5.15. EnexkTpoHika Ta MiKponpouecopHa TexHika

(4.

2 — IIndposa eeKTPOHIKA)

3-ii piBeHb ckiaaHocTi. Bipna BinnmoBiab — 6 0aJiB

704,

Jloriuny QyHKII1O
F=X1X2+X1X3

cpoOyBay MEPETBOPUTH 3a AOIIOMOTOIO MpaBuia ae Moprana, mo
MIPU3BEJIO JI0 HACTYITHUX BUpa3iB. BkaxiTh BIpHUM BUpa3 MEPETBOPEHHSL.

705.

Jloriuny QyHKIIiO
F=X1X2+XI1 X3

crpoOyBaI MEPETBOPUTH 3a JOMIOMOTOIO TIpaBuia jae MopraHa, 1o
IPU3BEJIO /10 HACTYMHUX BUpPa3iB. BKaxkiTh BIpHUI BUPa3 IEPETBOPEHHH.

706.

Jloriuny QyHKIIIO

F=X1.X2+X1X3

cnpoOyBay MEPEeTBOPUTH 3a AOIIOMOTOIO MpaBuia ae Moprana, mo
MPU3BEJIO 10 HACTYNHUX BHpa3iB. BKaxiTh BIpHUI BUPa3 NEPETBOPEHHS.

707.

JloriuHy QyHKIIiO

F=X1-X2 + X1 X3

cripoOyBaIv MIEPETBOPUTH 3a JOIIOMOTOIO MpaBuia ae Moprana, mo
MPU3BEJIO 10 HACTYMMHUX BHpa3iB. BKaxkiTh BIpHUIT BUPa3 IEPETBOPEHHH.

708.

DD3

DD1

C1

Nooodb~NPF

™=

DD2

Ha pucynky HaBeneHa cxema JiYUIIbHUKA 3
~U.. JIOBUIBHUM MOJyJIEM paxyHKy M. BkaxiTb
3HAYEHHS MOIYJIA.
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DD3 .
709. Ha pucynky HaBejeHa cxema JIYMIbHUKA 3
DD1I — . .
& DD? JIOBUJIBHUM MOJYJIEM paxyHKy M. BKaxI1Th
1
Ul c » H & 3HA4YCHHS MOLYJIA.
4
8 —]
16
— Rl B2 |+
710. DD3 Ha pucyHky HaBeqeHa cxema JITYHUIbHUKA 3
DD1 o2 &[T v, OBiLIBHEM MoOyIIEM paxyHKy M. BkaxiTh
| ¢! 'He 3HAYEHHS MOYJIA.
4
8
16 1
IR 30
5.16. Komn'toTepHi TeXHOJ10Til Ta NporpamMyBaHHs
3-ii piBeHb ckiaaHocTi. Bipna BinnmoBiab — 6 0aJiB

711. | [IpaBuio oroJyomeHHs 00’ €KTy Kilacy 0€3 BUKOPUCTAaHHS MTOKaKYMKIB
nepeadadae 3aCTOCYBaHHS TAKOTO PAIKA. ..

712. | IlpaBuio oroyoOeHHs 00’ €KTy KJIacy 3 BUKOPHUCTAaHHSIM MOKKIMKIB
nependadae 3aCTOCYBaHHS TAKOTO PAIKA. ..

713. | [Ipu HasiBHOCTI 00’ €KTa KJIacy, OTOJIOMIEHOT0 0€3 BUKOPUCTAHHSI MOKaKUMKa,
JOCTYTI JIO TIOJIiB Ta METOIB 31HCHIOETHCS 13 3aCTOCYBAHHSM OIlepaTopa. ..

714. | [Ipu HasiBHOCTI 00’ €KTa KJIaCy, OTOJIOIICHOTO 3 BUKOPUCTAHHSIM MOKAXIHKA,
JOCTYTI JIO TIOJTIB Ta METOIB 31HCHIOETHCS 13 3aCTOCYBAHHSM OIlepaTopa. ..

715. | Sxmo B mam’sITI NporpaMu Bke € 00’ €KTH KJIacy, 1110 OTOJIOMIECH] 3
BUKOPHCTAHHSAM IMOKKUYHKIB, TO 00’ €KTYy | MOKJIMBO MPUCBOITH MTOCUIAHHS
(mOKa)X4MK) HA IHIIKK 00’ €KT 2 32 JOTOMOT OO PSAJIKA. . .

716. | Sxuro y mam’siTi mporpaMu BxKe € OIMH 00’ €KT 1 Kiacy, orojomieHuii 6e3
BUKOPHUCTAHHS MOKAKYIMKA, 1 OTOJIOIICHO HOBUM 00’ €KT 2 3 BUKOPHUCTAHHSIM
MOKa)KUMKa, TO 00’ €KTy 2 MOKJIMBO MPHUCBOITH MOCKUIIaHHS Ha 00 €KT 1 3a
JOMIOMOTOI0 PSJIKA. ..

717. | SIxuio oroJomeHo 00’ €KT KJIACcy 3 BUKOPUCTAHHSAM MOKKYUKA, TO TIEPe]T
BUKJIMKOM HOTO METOIIB a00 mepes] CrpoOor0 TOCTYIy 0 HWOTO OB
HEOOX1JHO 3AIHCHUTH Omepartio ...

718. | O0’€exT, OTOJIONMICHUH 3 BUKOPUCTAHHSIM MOKa)KYMKa, 1HI1a13yI0Th 3a
JIOTIOMOT'OI0 oTepaTopa. ..

719. | OG’€eKT, OroJIONICHUH 3 BUKOPUCTAHHSM MOKAKYMKA, 1HILIATI3YIOTh 32
JIOTIOMOT'OI0 PAJIKA. ..

720. | Ilpwm imimiam3anii 06’ eKTy KJIacy BiIOyBa€eThCs MPOIILC. ..




MIHICTEPCTBO OCBITU I HAYKHU YKPATHU 11-04.00-04.04-
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721. | 3minuTH nose age o6’ekra employe, 1o oroJIoNIeHUH 3a TOTIOMOTO0

MOKa)XK4YKKa, Ta TMOTIM IIPOIHIIIa130BaHOT0, MOXJIMBO 33JIaTH 3a JOTIOMOTOI0
psIKa. ..

722. | 3minuTu moire age o6’exra employe, mo oroomieHui 6€3 J0IOMOrH
MOKa)XKUMKa, Ta MOTIM MPOiHIIiaTi30BaHOT0, MOXKJIMBO 33JIaTH 32 JIOIIOMOT OO
psjKa. ..

723. | Meroa knacy, OTHOMMEHHHUMN 3 CAMHUM KJIaCOM, 3aITyCKA€ThCsl aBTOMATUYHO
IIPU OTOJIOIICHHI 00’ €KTY a00 P BUKOPHUCTAHHI oreparlii NEW,
BUKOPHUCTOBYETHCS YIS 1HIIIaII3al1ii MOJIIB 00’ €KTY, III0 CTBOPIOETHCS, MAE
Ha3BY

5.17. Bunia MmaTeMaTuKa
3-i piBeHb ckjaaHocTi. Bipna BinnoBigb — 6 6axaiB

724, . . 2 \/y

Po3p’s13atk udepeniianbie piBHAHAA Y = ——>—.
COS™ X

725. , . : ,  sinx

Po3B’s3atu qudepenitianbHe piBHIHHSA Y = — W
y

726. , , , . 5x*
Po3B’s3atu qudepenItianbHe piBHIHHS Y’ = :

cosy

127. , , , . y?
Po3B’s3atu qudepenItianbHe piBHIHHA Y’ = —T.

X

728. , : : , sin’y
Po3B’a3atu nudepeHnianbHe piBHAHHA Y = —

X

729. | posp’si3atn nudepeniianbie piBHAHAS Y = e* -\1—y? .

730. , . : . yi+l
Po3B’a3atu nudepennianbHe piBHAHHES Y’ =

X2 —4

731. | Po3B’si3aTn mudepeHIiiayibHe piBHAHHS y' = 7x° +18%x° +1.

732. , . : , 1
Po3p’s3atu qudepeniiaabHe piBHAHHA Y' = —+ COSX .

X

733. , : : , 1 2

Po3B’s13aTh nudepeHiianbHe piBHAHHA Y' = ——— +3X°.
COS™ X

734. | Po3B’si3atu nudpepeHItianbHe PIBHAHHS y' =e” +5x* + 2.

735. | Po3B’s13aT mudepeHIiiaibHe piBHAHHS y” = 20x° —18X .

736. | Po3p’s3atu nudepeniianpae piBHAHHA Y =6X—4.

737. | Po3B’s3atu nudpepeHItianbHe piBHAHHSA y” = 60X —sin X .

738. | Po3B’s3atu mudepeHianbae piBHAHHS Y = COSX —Sin X.

739. | Po3p’s3atu qudpepenianbie piBasHHsS Y — Y =0.

740. | Po3p’si3atu qudpepeniianbie piBasHHS Y -4y =0.
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741. | Po3s’s3atu audepeniianpae piBusauusa Y +8y' =0,
742. | 3naiitn intepsan 3pocranms Gynkimii f (x)=x>—4x.
743. | Bnaiitn intepsan caganus GyHkiii f(x)=8x—2x".
744. | 3uaittu inTepsan spoctanns GyHkuii f (Xx)=e*—x.
745. | 3naiTy iHTepBan cnaganysa QyHkmii f (x)=Inx—x.
746. . 1
3HaiiTi TouKky excTpemyMmy dynxuii f (x)=Inx+=.
X
747. | 3uaiiti Touky ekcrpemyMy QyHkuii f (x)=6x"-12x+9.
748. | 3uaiitn Halimenme 3naueHHs GyHkuii f (X)=x*—6x Ha BimpisKy [0;6].
749. | Bnaiitn intepsai, Ha sikomy rpadik ynkuii f (x)=x°—3x* Bumykmii
BIODY.
750. | 3uaittu inTepsai, Ha sikoMy rpadik GyHkuii f (x)=x*—2e* Bumykmit

BHHU3.

TI'osi0Ba paxoBoi aTrecTanmiiiHol KOMicii

A.T.H., pogecop 10.0. [MoguamuHcbKUit




