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Ypok 50

Tema ypoxy: AnapaTHi 3acO00M TECTyBaHHS Ta MEPEBIPKH Ipale3aaTHOCTI
nepudepiiHuX MPUCTPOIB

MeTta ypoKy: HaBUUTHUCS I1I0MPATH ONTUMATIBHY KOH(ITypallir0o KOMILJIEKCIB
oOnanHaHHs 1HGOPMAILIHHUX CUCTEM s O(PICHUX 3ajad.

Martepiain ypoky: OOCIyroByBaHHS OOYMCIIOBAJIbHUX CHCTEM Ta MEpEexK
MO>KHA YMOBHO MOJINTH HAa aBTOMAaTUYHE Ta TEXHIYHE.

ABTOMaTH4YHe 00CJIyroByBaHHS BKJIIOYA€E: METOIU MOCTIHHOTO
aBTOMATUYHOTO KOHTPOJIIO, CHCTEMH aBTOMAaTUYHOIO JiarHOCTYBAaHHsI, 3aCOO0W IS
BUSBIICHHSI Ta KOPEKI[I MOMUJIOK TMpPH BUKOHAHHI PO3paxyHKIB Ta MpU Mepenadi
iHpopMmartii. Po3pobmnseTsest cuctemMa aBTOMaTUYHOTO OOCITYTOBYBAaHHSI B OCHOBHOMY
Ha cTamii po3poOKM amapaTypu Ta TporpamHOro 3abesmnedeHHs. OCHOBHUM
3aBIaHHSAM KypCOBUX pOOIT 3a TEMaTUKOI0 aBTOMATUYHOIO OOCIYrOBYBaHHS €
nornuOjieHe BUBYEHHS Ta 3aCBOEHHS METOJIB MEPEeBipkH  (DYHKIIOHYBaHHS
KOMIT'IOTEpiB, HAOYTTS JOCBIY Y BHU3HAYEHHI PE3yJIbTaTiB TECTOBUX BUIIPOOYBaHb,
OLIIHKHU peakiii 00YMCIIOBaIbHOI CHUCTEMHU Ha MEpEeBIPKOBI Ail, HAOYTTA OOCBIAY Y
BU3HAYEHH1  JIOCTOBIPHOCTI  OTPUMAaHUX  IMOBIIOMJICHb TIPU  BUKOPHCTAHHI
NEPEBIPKOBUX Ta KOPEKTYIOUHUX KOJIB.

TexHiuHe 00cCaIyroByBaHHS 31HCHIOETHCS OOCIYTOBYIOUMM TMEPCOHAIOM
npu 30epekeHHi, BCTAaHOBJEHHI 1 3alyCcKy a0 poOOTH, TPU OMNEPATUBHOMY
3a0e3neyeHHl OOYHCIIOBAIILHUX TMPOIECiB, MPU PEMOHTI Ta MiJl 4Yac MPOBEACHHS
npopiIaKTUYHUX  JOCHIDKEHh  OOYMCIIOBAIBHUX  3aco0iB. Jl0  TEXHIYHOrO
00CIIyrOBYBaHHsI BIJHOCUTBCA TaKOXX PO3IIMPEHHS (YHKIIN Ta MOJAEpHI3allisl
KOMIT'FOTEpa, BCTAHOBJICHHS HOBOTO MPOTPaMHOTO 3a0€3MeueHHsI Ta HOBUX PEKHMIB
poOOTH OOYHCITIOBAIBHUX CHUCTEM, BIIPOBA/KCHHS HOBHUX TEXHOJOTIM OOpOoOKHU
iHpopmarii. Ilpm BHKOHAHHI KypCOBUX pOOIT 3a TEMAaTUKOI TEXHIYHOTO
OOCITyrOBYBaHHsI CTYJIEHT 3MIACHIOE O3HAHOMJIGHHS 13 ICHYIOUMMH METOJaMHU
BCTAaHOBIICHHSI MpAIe3aTHOCTI OOYMCIIOBATBHUX 3ac00iB, BH3HA4Ya€ YMOBH,
MO3UTHBHI Ta HETaTHUBHI CTOPOHM iX 3aCTOCYBaHHS, OOIPYHTOBYE MOLIIbHICTDH

IPOBEJICHHS POOIT, MOB'A3aHUX 13 BIPOBAHKEHHAM HOBUX PO3POOOK, HOBUX PEKHUMIB,



HOBUX TexHojorid. Ilpu 3aiiicHenHi poOiT, 10 TMOB'A3aHI 3 MOJAEPHI3ALIEI0
KOMIT'FOTEPHUX CHCTEM, IOMEPEIHbO MPOBOAUTHCS OMUC MOXKJIMBOCTEH HasgBHOI
CUCTEMH, BKa3ylOTbCS XapaKTePUCTUKH, $AKI HE 3aJI0BOJILHSIOTH KOpPHUCTyBaya,
PO3TIAAAIOTECS MOJIMBI HUIAXH Ta METOAM BHUPIIIEHHS IOCTABJIEHOI IpobiieMu,
Ni0MPAEThCA KOMIUIEKC MPOTPAMHOTO Ta/4u MPOTpaMHOTO 3a0e3nedeHHs, SKHM
BIJIMOBIJa€ BUMOTaM CyMICHOCTI 3 HasIBHOIO CUCTEMOIO.

Amnaparni 3aco0u giarnocrysanus II1

CporomHi BaXKO TIiepeBary amapaTHuM a0o mporpaMHUM 3aco0am
niarnoctyBanHns [1I1. Haitkpamuii pe3ynabTaT nae ix KoMOiHaIlis, OCKUIBKH MPOTPaMHi
3aco0M J1arHOCTYBaHHS MalOTh BIANPAllbOBYBATHCH 3a JIOMOMOTOK) arapaTHUX
3ac001B.

Kaacudikania anapaTHux 3aco0iB KOHTPOJIIO 1iarHOCTYBAHHS

AmnapatHi 3acobu JI1arHOCTYBaHHSI 11 [MOALISIOTH
Ha 306HiWHI 1 60y008ani. 30BHIIIHI 3ac00M KOHCTPYKTHUBHO Bin’emnani Big OJl, a
BOY/I0BaH1 BXOJISATh JI0 HOTO CKIIaay.

1o 30BHimIHIX anapaTHux 3ac00iB KOHTPOJIIO 1 JIarHOCTUKH
[T HanexaTh: KOHMPONLHO-BUMIPIOBANLHI NPUNAOU, NYIbMU, CHEHOU, AHANI3amopU
i mecmepu,; KOHMPOJILHO-0IACHOCMUYHI KOMNAEKCU I CUCTNEMU.

Konumponv-eumiproeanvui npunaou, nyasmu i cmenou. Ix BAKOPUCTOBYIOTH
JUI PEMOHTIB, CEpBICHOTO OOCIyrOBYBaHHS, BXIJHOTO 1 BUXIAHOTO KOHTPOJIIO IMpPH
pPYy4YHOMY cImoco0i1 Ta c1abKo BUPaKEH1M aBTOMAaTHU3allii [IUX MPOIIECiB.

Ananizamopu i  mecmepu. 3aCTOCOBYIOTb 111 [apaMETPUYHOIO,
(YHKITIOHATIBLHOT'O, TECTOBOTO a00 KOMOIHOBAaHOTO KOHTPOJItO 1 AiarHocTyBaHHs IC, y
toMy uucii BIC 1 HBIC, a takox 3MOHTOBaHMX Ha iX 0a3i BY3JB, MPUCTPOIB, IO
PO3MIIIYIOTh HA IPYKOBAHUX TUIATaX . 33 IOMOMOTOI0 OUIBIIOCTI WX 3aCO01B MPOIIEC
KOHTPOJIFO aBTOMATH3ylOTh, @ CaMi BOHM MOXYTb OYTH SK YyHIBEepCaJibHi, TaK 1
cnemianmizoBani. KepyBaHHA iXHBOIO pOOOTOIO 3IIMCHIOE BMOHTOBaHA B HHX
MikpoEOM.

Koumponvno-diaznocmuuni xomnnexcu i cucmemu. IX BUKOPHCTOBYIOT
JUTSL 3MIACHEHHSI BCIX YW OKPEMUX BHUIIB KOHTPOIIO 1 miarHocTyBaHHS IC pi3HOTrO

CTYIICHSI 1HTEerpallii, 3SMOHTOBaHUX JIPYKOBAHUX IUIAT, HU(PPOBUX MPUCTPOIB 1 CUCTEM.



[Ipouiec KOHTPOMIO 1 MIarHOCTYBaHHS 3a JOMOMOIOI0 LHUX 3aco0iB YacTKOBO abo
MOBHICTIO aBTOMAaTU30BaHUHU. Y CTPYKTYpi KOMIUIEKCY UM CUCTEMU € OJIHA a00 KIJIbKa
EOM.

Buau KOHTPOJIIO | TIarHOCTYBaHHA

Kpurepii kiaacudikanii amapatrypu KOHTPOJK i JIarHOCTYBAHHA:
GyHKIIOHANTbHE TPU3HAYEHHS, BUAM KOHTPOJIO 1 JIarHOCTYBaHHS, CTYIIHb
aBTOMATHU3aIlli TMPOIeCY KOHTPOIIO 1 JIarHOCTYBaHHS, €Tamd KOHTPOJIIO 1
J1arHOCTYBaHHsI, KOHCTPYKTHBHE BUKOHAHHS 3aCO01B KOHTPOJIIO 1 IIarHOCTYBAHHS.

@Dynkuyionanvne npusnayennsa. XapakTepusye 3acoO0U KOHTPOIO 1
JIarHOCTYBaHHs 3a crherjaiizamiero. 3acoOu KOHTPOJI Ta JI1arHOCTYBaHHS
OOYHCITIOBAIBHUX TPHUCTPOIB 1 CUCTEM 3a (PYHKLIOHATBHUM MPU3HAYCHHSIM MOXKHA
MOJUTUTH Ha anaparypy A KOHTPOJIIO 1 J1arHOCTYBAHHSI IHTETPaJIbHUX CXEM MaJloro
1 CepeIHbOro CTYMNEHIB IHTerpamli, JAPyKOBaHUX IIaT Ta MIKPOIPOIIECOPIB,
MIKpOMPOIECOPHUX MPUCTPOIB, KOMIT IOTEPHUX CHCTEM.

Buou xonmponio i diaznocmyeanns. 3a uM KpUTEpieM 3ac00M MOAUISIOTH
Ha anaparypy napamMeTpu4Horo, (yHKIIOHAJbHOTO, TECTOBOIO KOHTPOJIIO 1
J1arHOCTYBaHHSI.

Cmynino agmomamu3sauii npoyecy KOHmpoaio i OlacHOCMy6aHHA. BU3HAYAE
OPOAYKTUBHICTh 1 TEXHIYHI MOXJIMBOCTI 3aco0iB. CTymiHb aBTOMAaTH3allli Mae
rpajalio.

Anapamypa 3 pyunum Kepyéanusm. IX BUKOPHUCTOBYIOTb SIK KOHTPOJIBHO-
BUMIPIOBAJIbHI TMPHJIAAU Ta MPOCTI CTEHAM HA PI3HUX €Tanax >KUTTEBOTO IUKITY
O0OYHUCITIOBAILHUX MPUCTPOIB. L{e 3yMOBIIEHO MPOCTOTOI0 KOPUCTYBAHHS 1 TIOPIBHIHO
HU3BKMMHU BApTICHUMU BUTpaTaMu. AJie BOHA MaJIO TPOYKTUBHA.

Aemomamu3zoeani 3acoou (cucmemu) KOHmMpPOIO i OiaZHOCMYBAHHA. BOHU
MaloTh 3HAYHO OlbIlIa MPOAYKTHUBHICTh. BUKOPHCTOBYIOUM TakKi CUCTEMH BPYYHY,
MOKHa TPOBOAUTU KOHTakTyBaHHA O]l 13 cHUCTEMOIO, MOYATKOBE 3aBAHTAXKCHHS
cucteMd 1 Jneski iHmn omeparii. KoHTposito abo JaiarHOCTyBaHHsSI TPOBOMSTH Y

J1aJIOTOBOMY PEXKHUMI.



3acoou  asmomamuunozo - Kommpoarw i  Odiacnocmysannsa. Bouu
HaliepeKTUBHIINI. YBECh TIPOIEC KOHTPOJIO UM JIIarHOCTYBAHHS MPOXOJUTh
aBTOMATUYHO ITICIIs 3aBJAaHHS MOYATKOBUX YMOB.

Emanu xoumponto i OiaznocmyseaHHs. TICHO TIOB’S3aHI 3 eTamamu
KUTTEBOTO LHUKIY OOUYMUCIIOBAIBHUX TMPUCTPOIB 1 CHCTEM, 30KpeMa €Taramu
MPOEKTYBaHHS, BAPOOHMIITBA 1 EKCILTyaTallii.

Eman npoexmyeanns. 3a JONOMOTOK J1aDOpAaTOPHUX  JOCIIIKEHb
NEPEeBIPSAIOTh MPABWIBHICTh CHHTE30BAHMX LHUQPPOBUX CTPYKTYp, a TaKOXK
HaJIaro/DKCHHS 1 KOPUTYBAHHS TEXHOJIOTIYHOTO MPOIIECY BUTOTOBIICHHS MMPUCTPOIB.

Eman eupoonuymea. Voro mounHaoTh 3 BinOpaKyBaHHS HENPHAATHUX
KOMIpoK kpucrtana. [lo ckiagy Takoi amapaTtypd BXOJWTH 30HAOBAa YCTaHOBKA IS
nepeBipku (parMeHTIB CTPYKTypH KpHCTaja. 3a JOMOMOrO amapaTtypud BXITHOTO
KOHTpOJIFO TIpoBOAATh Bi0OIp IC pi3HUX CTYINeHIB I1HTErpaiii 3a KpUTEpIIMHU
HAJIMHOCTI, €EKTPUYHOT 1 PYHKIIIITHOI CTaNIOCTI mMapaMeTpiB.

Eman excnayamauyii. 1111 4ac 1iarHOCTyBaHHS, CEPBICHOTO 00CITyTOBYBaHHS
1 pEMOHTIB OOYHUCITIOBAIBHUX MPUCTPOIB 1 CUCTEM 3a JIOTIOMOT'OK0 arapaTHUX 3aco0iB
MpoBOJATh KOHTPOb [C, 3MOHTOBAaHWUX JPYKOBAHWX IUIAT 1 BY3MTIB, a TaKOXK
OPUCTPOIB Yy IIJIOMY 3 METOI0 NOIIYKY Ae()EKTHBHUX KOMIIOHEHTIB 1 3aMIHM iX
crpaBHUMHU. Takox MpH LbOMY HIMPOKO BUKOPHUCTOBYIOTH MTPOTPAMHI 3aCO0H.

Koncmpykmuegne BUKOPUCMAHHA 3acooie KOHmMPO.110 i
diaznocmyeanns. 3ajeXUTh BOHO BiJl €KCILTyaTallIHHOTO MPU3HAYECHHS 3aCO01B.

Ipuaaagm 3 pyyYHUM KepyBaHHAM. [HKomu A momyky JeeKTHHUX
KOMITOHEHTIB OOYMCIIIOBAIBHUX MPUCTPOIB JOCTATHHO MPOCTUX MPHIAJIB 3 PYUYHUM
KepyBaHHsAM. HailiuwacTtime mig 4Yac  py4yHOTO  TIOIIYKY  HECHPaBHOCTEH

BUKOPHUCTOBYIOTH JIOTTUHUHN MPOOHUK, TOTTYHHI MMyJIbCATOP, CTPYMIB 30H/I.

BM POST

MNe 3evEOBRHHA CHIHAI Micme EHKOHAHHSE HEeCIIPABHOCTL

LTI

1 1 KoOpOTKHE CHcrema crapaeHa. [Iponegvpa POST zaeepmena

2 2 KOpOTEHX € HecOpaEHICTE, KOJ IIOMHIKH EHESISHHNE Ha
eKpaH

3 Henmae cHuraamv HecopaeHHA OIOK EHEBISCHHA a00 CHCTEMHA

4 HenepeperHuil cHrHan IIJIATA

5 KopoTki cHTHAIH, IT0 HOBETOPIOFOTRCH

3] 1 goeprm#, 1 xopoTrmEEA CHmcrenma rmmaTta

7 1 goeprmi, 2 KopoTEHX AmanTep gucnnea [ MDA CGA)

B 1 goermi, 3 KOpOTEHX Posmmipenni rpadisamid agantep (EGA)

9 3 DoBrEx Ilnara waaeiatvpm 3270




KoHTpoJibHI 3anuTAHHSA:

1. VY dgomy nosisiraroTh 0COOIMBOCTI Mpoleaypu nporpamu POST?

2. XapakrepusyWTe AlarHOCTUYHI mporpamu Gipm-BupoOHuKoB [1K.
3. BOynoBani 3aco6u TectyBanHs MII crapiux nokomnias ¢ipmu Intel
4.

30BHIIIHI anapaTtHi 3aco0u TecTyBaHHA KoMmoHeHTiB [1K.

3axoncnexmysamu mamepianu ypoKy ma 0amu 8i0n08ioi Ha KOHMPOIbHI

3anunaHHA.

Bukonane 3aBiaHHs HaJcUJIaTh Ha ajpecy olia.dubina2017@gmail.com
VY Temi JIMCTa BKa3aTu HOMEP I'PYIH, MPI3BUIIIE TA 1M 5.







