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TEXHIKA BE3MNEKW. BXIAHU KOHTPO/Ib.
BCTYM TA CTPYKTYPA MEOVNYHOT IHGOPMATUKW.

Micue Ta 3HaYeHHA npegMeTy "MeamyHa iHpopmaTmka”
B 3arasibHiil CMCTeMi MeANUHOT OCBITH.

AHani3 iCTOPMYHOro po3BUTKY CYCNiNbCTBa AOBOAMTb, LLO OCHOBHOK 1AOr0
PYLUIAHOI CUNOKO € HAayKOBO-TEXHIYHMIA nporpec (HTM). Ans ocTaHHbOT YBepTi XX
CTOPiYYs BM3HAYaNIbHUM €NIEMEHTOM HAYKOBO-TEXHIYHOrO nporpecy €, 6e3yMOBHO,
KOMMN’IOTEPHA TexHiKa Ta iH(opMmaTuka, SKi NPOHWMKAW GyKBalbHO B YCi Cchepn
NKOACLKOTO XWTTS, CNPaB/AOYN Ha HUX PEBOJIHOLIOHI3yOUNI BLYLLB | MPUHLMIOBO
3MIHIOKOUM YCTaseHi YABMEHHA, METOAM | 3ac06M po60TH, CaM CrocCiO XXUTTA NOLUHN.

Komn’toTepHi iH(hopmaLiiiHi  TexHONOriT 3acTOCOBYKOTb Y BWAABHULTBAX | i
6ibnioTekax, napnameHTax i MiHicTepcTBax, y VaHkax i Ha cknagax, y NiKapHsX i
anTekax, HayKOBO-[OCMNigHWX nabopatopisix i BICbKOBMX LWTabax, y .CUCTEMax
3B’A3KY | Ha TPaHCMOPTi, Y KOCMiYHiiA TexHiui i cepi possar. Komn-toTep cTaBs
HeoAMiHHMM aTpubyToM Po60oYOro MicLsA NpawiBHMKIB 6araTtbox NPogeciii.

CTpiMKMIA pO3BMTOK HOBMX iHGOPMALiiHMX TEXHOMOriA, MaclTabHICTb 1X
BMPOBaPKEHHA NPWU3BEN [0 (OPMYBaHHA LiJIOTO HAyKOBOrOo Ta MPUKNaJHOro
HanpsIMKY, WO IMeHYeTbCS iHGOPMATMKOK (aHrNiACbKWMIA  TepMiH  “computer
science”).

3aBAsKM HOBUM iH(hOPMaLLiiHUM TEXHOMOTisIM CYTTEBOrO MPOrpecy AOCATHYTO y
mMeauLmMHI. CTBOPEHO MPUHLMNOBO HOBI METOAM AOCNILAXEHHS i 4iarHOCTUKM (LOCUTb
3rafatM KOMM’HOTEPHY TOMOrpaito Ta YNbTPasBYKOBi AOCNILXEHHS), BMKOHaHO
LOCNiKeHHA™ AKi BiKPUBaKOTb MPUHLMUMNOBO HOBI MOX/IMBOCTI A/1A AiarHOCTUKM Ta
NiKyBaHHS  (Hanpwuknag, po3WKU(POBaHO TEHOM IIOAMHM). 33  AOMNOMOro
KOMM’KOTEPHUX TEXHOMOTIN BeAeTbCA Ta 0OPO6GASETbCA MeAMYHa [LOKYMeHTauis,
po3pobnAlTLCA  POPMYNM  NiKapCbKMX MpenapariB, 3aCTOCOBYIOTLCS METOAM
MOZENtoBaHHA Al NikiB  Ha nauieHTa, BNPOBaXYHOTbCA HOBI  e()eKTUBHI
opraHisauiiiHi hopMn y MeguuHil LisfbHOCTI.

B kypci "MeguuHa iHhopmMaTuka” 6yayTb BUBYATUCH:

- OCHOBHI MOHATTA iH(OPMaTUKMK;

- eNleMeHTu Teopil iHhopmauiT;

- HOBI iH(hOpMALLiHI TeEXHONOTIT B MEANYHIN AifNbHOCTI;

- KOMM’IOTEPHI CUCTEMU BeAeHHA MeANYHOT LOKYMeHTaLil;

- TEOpPeTUYHi OCHOBW 3acTocyBaHHS EOM pfns cTaTUCTUYHOTO 06po6/eHHS

pe3ynbTaTiB MeANKO-6i0M10riYHNX 4OCNIIKEHD;

- MaTemaTuMyHe MOJeNtoBaHHSA B 6i0N0rii Ta MeaNLIMHI;

- Mepexi EOM, BcecBiTHA komn’toTepHa Mepexa Internet;

- NiKyBa/IbHO-AiarHOCTUYHI 06UYNCNOBa/IbHI KOMMIEKCHY;

- MPWHLMNKU nepefaBaHHs iHhopMaLiT, OCHOBM TenemMeauLMHM.

OCHOBHI MNOHATTA iH(OPMaTUKMN.

IHchopmaLlist - Le CyKynHicTb BigoMOCTeld, sKi fesika cucTema Cnpuiimae Big
HaBKO/IMLLHLOTO CepefoBuLLa, 36epirac B cobi abo B1AAE B 30BHILLHE CEPEAOBYLLE.
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IHjopMaTuMKa - Ue (hyHOaMeHTaslbHa MPUPOAHMYA HayKa, WO BUBYAE
CTPYKTYpY Ta 3arajbHi BNacTUBOCTI iH(opMauii, a TakoX MMTaHHsA, NOoB’A3aHi 3
npouecamn 360py, 30epiraHHA, MOLUYKY, nepefadyi, NepepobKu, MepeTBOPeHHs Ta
BUKOPUCTaHHA iH(opMauii B pisHMX cepax NHOACLKOT AifNbHOCTI. IHPopmaTvKa
6asyeTbCA Ha Lini rpyni GyHAaMEHTa/IbHUX | NPUKNagHUX HAYKOBUX AWUCLMNIH.
Ha puvic. 1 noka3aHo B3a€MO03B130K iHPOPMATUKM 3 APYTMMU HayKaMu.

1 dyHfameHTaNbHI HayKun 2 MpuknagHi Haykun TexHiuHi 3acobu
1.1. dinocodis 2.1. Teopis iHdopmaLii 3.1. EnekTpoHika
1.2. Couionoris 2.2. MaTtemaTtuyHa norika 3.2. PagioTexHika
1.3. KibepHeTuka 2.3. CemioTuka 3.3. TexHiuHa KibepHeTHKa
. . 2.4. MatemaTnyHa 3.4. O6uncntoBanbHa
1.4. Teopis ynpasfiHHA .
cTaTtucTmka TeXHika
1.5. Mcuxonoris 2.5. [lokymeHTanicTmka 3.5, EproHomika
1.6. Meparorika 2.6. bibnioTeko3HaBCTBO 3.6. MporpamyBaHHs
1.7. Hayko3HaBCTBO 2.7. EKOHOMiKa 3.7. ANropuTMiyHi MOBM

2.8. MonitekoHoMis

Puc. 1

IHchopmaLiiHi - pecypcun MeBHMM UMHOM OpraHi3oBaHa i 06po6neHa
CYKYMHICTb  iH(hopMaLil, , iKA BUKOPUCTOBYETHCA B YCIX ranysax ACbKOT
JisNbHOCTI: BUMPOOHWMUTBI, Hayui Ta TexHiui, ynpaeniHHi cycninsctBom i 1.4. B
TenepiLLHIiA Yac Lie MOHATTS LUMPOKO BUKOPUCTOBYETLCA NOPAS 3 TaKUMU NMOHATTAMU,
AK MaTepianbHi, eHepreTuyHi Ta TPyfoBi pecypcu. Ha puc. 2 nokasaHo rpadik
po3noginy pisHMX BMAIB PECYPCIB 3a Yac iCHYBaHHA NOACTBA.

[0 He. [0 HeE.

Puc. 2



3 pUCYHKY 2 BWAHO, WO 4SS MOMOBHEHHS 3anaciB CUPOBUHW Ta eHeprii, fKi
HEBMUHHO 3MEHLUYHTLCA, MHOACTBO FOCTPO NoTpebye iHopmauii, fka BigKpusae
HOBI LWNAXU Giflbll paLioHaIbHOrO i €KOHOMHOIO0 OTPMMaHHSi Ta BWMKOPMCTaHHSA
iHLWNX pecypciB 415 NIATPUMKN CBOET XXUTTELIANBHOCTI.

IHthopMaLiiiHi pecypcy B OCTaHHili 4ac pocTyTb 0CO6/MBO iHTEHCUBHO. Lle
3pOCTaHHA B OCTaHHIl YBepTi XX cTOpivYs JOCArN0 TakKUX PEKOPAHUX BENUYMH, L0
3’9BUANCS TEPMiHW “iH(hopMaLiiHuiA BMBYX™ Ta “iH(opMauiiiHa pesontouis”. 3
noyvatky XX cropiuus iHopmauiiHniAi NoTik 36insbwmBcs nNpn6ausHo B 30 pasis.
LLlopoky B cBiTi ny6nikyetbca 100 Twc. XXypHanis Ha 60 moBax; 5 M/IH. HAYKOBUX
cTaTei, KHMKOK, 6poLlyp; 2,3 MAH. AucepTaliil Ta HayKoBMX 3BiTiB. LLLOXBUIMHHO B
CBITI NybnikyeTbCs NpnbAn3HO 220 TWUC. APYKOBAHUX apKyLUiB HayKOBUX TEKCTIB,
KOXHI  15-2 XB. MNPOMNOHYETbCA HOBE TEXHIYHE pILLEHHS, KOXHY [OAUHY
peectpyeTbea 15-20 BUHaXOLiB.

B pesynbTaTi UpOro cknanacb CuTyauis, KOAM MNOTIK iHopMauii, ska
reHepyeTbCcs, MNO4YaB BMNepeskKaTu MOX/MBOCTI oacTea no Ti obpobui Ta
eeKTUBHOMY BUKOPUCTaHHIO. Lle MOSCHIOETbCA Mepll 3a BCE TWUM, WO EAUHUM
IHCTpyMeHTOM nepepobku iH(opmauii 6yB | 3a1MLWIAETbCa SIIOACLKUA  MO3OK.
PiweHHa Uiel npobnemMn MOXAMBE NPU  BUMKOPUCTaHHI HOBUX iH(hopMaLinHmX
TEXHONOTI.

IHhopmaLiiHi - TexHonorii - cucTemMa MeTofiB i 3aco6iB  OTPUMAHHS,
36epiraHHs Ta BUKOPUCTaHHS iH(hopMaLlii.

Hosi iHdopMauiliHi TexHonorii - cuctemMa MeTofiB i 3ac06iB OTPUMAHHS,
36epiraHHs Ta BUKOPUCTaHHSA iH(opMauii Ha 6a3i 064nCOBaIbHOT | KOMYHiKaLiHOT
TEXHIKM Ta WMPOKOro 3aCTOCYBaHHS MaTeMaTUYHNX METO/IB.

Komn’loTepusalis - HaCMYeHHs PUHKY KOMM’HOTEPHOK | KOMYHiKaLiiiHO
TEXHIKOI Ta 3aco6amu i anropuTMIYHOro i MPOrpaMHoro 3abesneyeHHs.

IHopMaTM3aLia - noBHMIA KOMMIEKC 3acobiB i YMOB pO3ropTaHHs
iHhopmauiliHMX npoueciB -  Bif CTBOPEHHA BIANOBIAHOI TexHiYHOT 6a3m
(komn’toTepm3aulis) [0 MoAepHisauii opraHi3auiliHO-eKOHOMIYHUX, HOPUANYHUX i
“NoLACbKNX” (hakTopiB.

IHhopMmaLiliHe cepefoBULLE - MICTUTL B co6i BCi (hakTopw, SIKi BNIMBalOTbL Ha
iH(hopMaLiiHi npouecn NPOTArOM X >KUTTEBOrO UMKAy. Lle amapaTypHi 3acobw,
6aHKM fJaHuX, nporpaMHe 3abe3neyeHHs, TeneKOMYHikauil, piBeHb Ni4roTOBKM
creuianicTiB i KOpMCTyBayiB, (HOPMM CTUMYNIOBaHHSA, KOHTPO/O, METOAMN i 3acobu
yNpaBfiHHA, BigMNOBIgHI LOKYMEHTONOTOKM, NPOLEAYpPW, PernameHTy, .HOpUaUYHI
HOPMMU, LUTaTHI PO3KNagW, opraHisayiiiHo-eKOHOMIYHI CTPYKTYpY Ta iH.

MegnuHa iH(hopMaTuUKa - ranysb' iHHOPMATMKX, SKa BMBYAE Pi3HI acrekTu
iH(hopmauiiHuX npoueciB 'y 6i0N0OriYHMX | colianbHUX 06’€KTax Ta CUCTEMAX,
CTBOPIOE METOAN | 3aC06M po60TU 3 MEAUYHOK iH(opMaLLi€to.

IH(hopmaTM3aList MeaUUHOT AiS/IbHOCTI - MacoBe BMPOBAMPKEHHS B MPaKTUKY
poboTK NliKyBa/IbHO-NPOMINAKTUUYHKX | PapMaLeBTUUHMX 3aKNafiB MeTOLiB i 3ac06iB
36upaHHsA, 06p06IeHHs, nepefaBaHHA Ta 36epiraHHa MeauyHOl iHopmauii Ha 6a3i
3ac06iB  06YMCNOBaIbHOT  TEXHIKM, PO3BWTOK Trajly3eBOro  iHgopMauiiHoro
CepefioBuMLLA, CTBOPEHHS YMOB EKOHOMIYHO BUMPABLAHOr0 BUKOPUCTAHHA Cy4acHUX
iHbopMaUiliHMX  TeXHoMorin  Ans  iHPOpPMaLiHOT, CUCTEMHO-aHaNiTUYHOT Ta
eKCMePTHOI MIATPUMKM MNPUIAHATTA pilleHb B YCiX cdepax AiSNbHOCTI OXOPOHM
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3A0poB’s. IHhopmaTmM3alisa - AepXkaBHa NOMITMKA. Y KOXHIli ranysi icHye nporpama
(KoHuenuis) iHhopmaTu3aLlii, 3aTBepAXKeHa KePIBHUKOM raysi.

[JepxxaBHa nonitnka iHhopMaTm3aLii 0XOpoHY 340p0OB’A YKpaiHM € CKNafoBOO
YaCTVHOKO [ep>XaBHOT MONITMKN iH(hopmaTu3auii YKpaiHu B Ljinomy, i cnpsMoBaHa Ha
epeKTBHe BUPILLEHHS HEBIAKNaAHWUX Ta MEPCNeKTUBHUX 3afay PO3BUTKY OXOPOHU
3[0pOB’A HacefeHHs YKpaiHM B YMOBax He3a/eXXHOi CaMOCTIHOI aepykaBu.
OCHOBHUM  3MICTOM [AepXXaBHOT MONITUKM  iH(hopmaTmM3aLlii OXOpOHU 3[40pOB’SA
YKpaiHn € noTpibHi 3axogw, cTpaTeria i TakTWKa, CNpsMOBaHi Ha MikBigauito
BifICTaBaHHA OXOPOHM 340POB’S B ranysi iHopmaTm3auii Bif NepegoBMX CBITOBUX
JepXaB | MPUCKOPEHHS BXOMKEHHA B iHOpMaUiiHWiA MpOCTip MiXXHAPOAHOro
CMIBTOBApNCTBA 3 METOK NIAHATTA Ha Cy4yaCHWIA piBEHb CUCTEM MPaKTUYHOI
MeAuLMHW, MeAMYHOT OCBITW, Hayku. IH(opmaTu3alia MeLuUMHU Ta OXOPOHM
3[0pOB’A Mae CnpuATW 36epeXXeHHI0 3[40POB’A HaceneHHs YKpaiHu i NigBULLEHHIO
piBHS Ta etheKTUBHOCTI HajaHHA MeLUYHOT [ONOMOTW.

OCHOBHMM 3aBAaHHSM [epXXaBHOI MONITUKM B raslysi iHopmMaTusaLii 0XopoHU
340pOB’S € PO3BUTOK rasly3eBOro iHPOpMaLiiHOro cepefoBuLLa, CTBOPEHHSI YMOB
€KOHOMIYHO BMMpPaBAAHOr0 BUKOPUCTAHHA CyyacHMX iHOpMaUiiHUX TEXHONOTii
AN iHopMaLiliHOT, CMCTEMHO-aHaNiTUYHOT Ta eKCnepTHOT MIATPUMKU MPUAHATTA
piLlieHb B YCix cepax AisnbHOCTI OXOPOHY 340pOB’A.

CyuyacHa iHopmaTMKa B OCTaHHi [ecATUpiyys iHTEHCMBHO PO3BMBAETHCA B
Takux HanpsiMKax:

- po3pobKu MeToAiB 06PO6KM Ta NepeTBOPEeHHs IH(opMaL,iT;

- pO3p0ob6KM METOAIB aBTOMAaTU30BaHOro 36MpaHHs, 36epiraHHs, MOWyKy Ta

nepepadi iHhopmawii;
- po3pobka MeToAiB Ta NpaBMA paLioHasbHOro NMPOEKTYBaHHA [HhopmaLiiHMX
NMPUCTPOIB Ta CUCTEM;

- CTBOPEHHA TEXHOMOri BWMKOPUCTAHHA LUMX MPUCTPOIB Ta CUCTEM Ania
BUPILLEHHS HaYKOBWX Ta NPaKTUYHWX 3aay;

- pospobka MeTogiB i 3aco6iB B3aeMOAIl NOAMHWM 3 iHGopMaLiiHUMK
NPUCTPOAMU Ta CUCTEMaMU;

- BMPOBHMLTBO TEXHIYHMX 3ac06iB 06POOKM Ta nepefadi iHpopmawil;

- 06po6Ka iHhopMaLii B pi3HMX ycTaHOBax Ta MiANPUEMCTBAX;

- BMPOGHULTBO Ta peanisalis NporpaMHm1x 3acobiB Ta CUCTEM.

Ornsg icTopii po3BUTKY iHhOPMaLiHNX TEXHO/IOT I Ta NEePCNEKTUBN
PO3BUTKY iHPOPMATUKM;

BnacHe icTopis  iH(pOpMaUiiHUX TEXHOMOFi Yy  PO3YMiHHI  TeXHiYHOT
iHpopmaTukn (computer science) Bege Bignik 3 cepeguHn XX cT., konu 6ynu
CTBOPEHi MepLli eneKTpOHHO-06umncntoBanbHi mMawmHu (EOM). Ane, BpaxoByrum
TiCHWIA 3B’30K iHDOPMATVKKM 3 yCiMa chepamm AisnbHOCTI NOAWHW, YHIBEpCanbHUIA
Xapaktep iHhopMaUiiHWX TeXHOMOrin Ta X pofb y Cy4YacHOMY CBITi, AOLiNLHO
KOPOTKO PO3rAfHYTW icTopito IHpopMaLiiHOT AisnbHOCTI NHOACTBA K CKIAAO0BY |
CYTTEBUIN YUNHINK 3aranbHBI icTOPIT UMBiNi3alii (TMM GifbLue, L0 AesKi OCATHEHHS,
AKi CTa/IM OCHOBOK Cy4yacHOI iHopMaTuKu, Gy 3pobneHi [OCTaTHbO [aBHO).
IHbopmaLliiiHa [iANBbHICTL € HACTINbKW  BaX/IMBMM, BU3HAYa/lbHUM  acMeKTOM
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NMOACLKOT icTOpil, WO icTopito UuMBiNi3auii MOXHa po3rnisgatM K icTopito
iHhopMaL|iiHNX PeBOMOLLIA. 3 TaKOT TOUKM 30py MOXHA BMAINATW HAcTYMHI eTanu
icTopil iH(hopmaLiAHOT AiSNbHOCTI NOACTBA.

1. CTapToBMM €Tanom pO3BMTKY iH(hOpMaL|iiHOT AisifIbHOCTI NMHOACTBA MOXHA
BBXKaTW nossy MoBW, TO6TO nosBy Cnosa, WO 3HaMeHYBasl0 PO3LiSEHHS
maTepialbHOro 06’ekTa i 1Oro iMeHi Ta Mo4YaToK oOrnepyBaHHS abCTPaKTHUMM
MogensMu CBITy, 0OMiHY 3aKOA0BaHOK iH(OpMaLliEtd, HaKOMUYeHHs Ta nepegady
iHpopmauii y yaci. Lleli KpoK Mo cyTi 03Ha4ae MosBY SIOANHN K MUCNAYOT ICTOTH,
BUOKPEM/IEHHS 1T 3 TBAPMHHOI O CBITY, NMOYaTOK CYCMifIbHOT eBO/HOLLT.

BBaxkaeTbCA, LLO CyyacHa YneHOpPO3AisibHa 3BYKOBa MOBA 3’aBuiaca 6/m3bko 40
TUC. POKIB TOMY - HanpuKiHUi naneoniTy. HaligaBHilli MaTepianbHi CBigoLUTBa
iHpopMaLiAHOT AiANbHOCTI, Taki AK MeTporniu (HackenbHi MasltOHKK), TakoX
Hanexarb [0 Uboro 4vacy (6nmsbko 24-20 TWUC. POKIiB [0 H.e.). Xo4a KONEeKTUBHE
iCHYBaHHS NHOJCbKMX ICTOT, BUrOTOBMEHHS 3HapAb MpaLi 6e3yMOBHO NOTPedyBano
MEeBHOI iHPOPMALIAHOT NIATPUMKM - HaBYaHHSA, 0OMiHY 3MICTOBHUMUW CUrHa1amun B
npoueci cninbHOT AifnbHOCTI Towo. Taka AiSNbHICTb AaTyeTbCA KaMm’sHUM BiKOM
(naneonitom), SKWA novaBcAd 2,6 MAH. POKIB TOMY i MOB’A3YETbCA 3 MOYATKOM
BMKOPUCTaHHA Kam’siHWX 3Hapaab npaui. [0 nosisu YneHopo3aifibHOi 3BYKOBOT MOBM
BUKOPUCTOBYBA/IMCb KOMM/EKCHA KiHETMYHA MOBA (3 BUKOPUCTaHHAM PyXiB Tifna) Ta
NPUMITUBHI  3BYKOBI CcurHanuM (Cnig 3a3HauMTh, WO Ui Ccnocobu nepepadi
MoBifOM/EHb NPUTaMaHHI TaKoX i TBapUHaM).

B uacu nepsiCHOrO CycninbCTBa WAe MEPBUMHHE HAKOMWYEHHS 3HaHb Npo
HaBKO/MLLHIM CBIT, HanpautoBaHHS TPYAOBMX HABMYOK, PO3BUTOK MOBM i T.n,
HakonunueHHs i nepegaya iHhopMauii 34iNCHIOTLCS BUK/IKOYHO B YCHIl hopmi Ta
LNAXoM 6e3nocepesHbOro HaBYaHHA, [HKEPEIOM HOBWX 3HaHb € iHAMBIAYabHWIA
pocBif. Lleli eTan TpuBae AecATKM TUCAY POKIB.

2. Bv3HayHMM MyHKTOM B iCTOPIi NOACTBA € BWMHANAEHHA MWUCEMHOCTI -
3HAKOBOI cMCTEMM N5 (hopmanisauii, hikcauii Ta nepefadi gaHuX y yaci i npocTopi.
Lle cnpaBeannBo BBaXKaEThCS MEPLLIOKD iHGhOpMALLIFHOK peBontoLieto. Lie cTanocs 3a
6/nmM3bko 4 TUCAY pOKiB [0 H.e. MartepianbHi cBigouTea, fAKi patytotecd 1V
TUCAYONITTAM [0 H.e., 3HAWAEHO Y pi3HMX Micusx nnaHetn - MeconoTtamii (Ha
TepuTopii Ipaky), B €runti, [MakuctaHi. BpaxoByroun (yHAAMEHTabHUA |
YHIiBepCanbHWUIA XapakTep iHopMauil Ta iH(opMaLiiHMX MNPOLECiB, BaXKIMBO
3a3HA4YNTK, IO NMUCEMHICTb BUHWKMA Y Pi3HUX LMBINI3aLiii B PI3HUX MiCLSX 3eMHOT
Kyni [ewo B Pi3HWIA yac Ha eTani A0CTaTHbO BMCOKOrO X PO3BUTKY SK 3acio
06C/yroByBaHHA MEBHUX YHIBEPCA/IlbHUX MNOTPe6 CYCNiSIbHOrO XUTTA JIOAUHN —
HaKoMuueHHsl, 30epeXkeHHs Ta nepefadi iHopmauii. TyT MoOXHa 3ragaru
NAaBHLOEMMNETCLKI iepornicin, NUCEeMHICTb BaBUNOHyY, LymepiB, APeBHLOro Kutato,
iepornigiyHe NUCbMO Maiis, BY3/IMKOBE MMUCbMO iHKIB (Kiny) Ta iHwi. (MK iHWMM,
TaKuWiA BXKMBUIA 11 TEXHOOTIN | CyYacHOI LmBinisaLlii B3arani efeMeHT, siK KOseco,
3a/IMLLMBCA HEBIAOMUM LMBINi3aLisam JOKOTyMO0BOT AMepuky i IMiBgeHHOT AdprkK,
i BOHM 6€3 HbOro MOr/M YCMiLLHO iCHYBATW | PO3BMBATUCD, & 6€3 MUCEMHOCTI - Hi).

MucemHiCTb  CTana MOTY)XHUM  (DaKTOPOM  -MepPBICHOT  iH(opmaTmsaui’™ i
CTUMYNATOPOM CYCMiSIbHOTO PO3BUTKY. KiflbKICTb HaKOMUYEHWX 3HaHb Ha LbOMYy
eTani cTae 0CUTb BEMMKOHO i 36iNbLLIYETLCA 3i 3pOCTaKOYOK0 LUBMAKICTHO. Llei npouec
00YMOB/HOETLCH PO3BUTKOM BUMPOOHMLITBA Ta MOXBAB/IEHHAM EKOHOMIYHOTO XUTTS,
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30KpemMa* TOBapOOOMIHOM. Y CKNafHIOKTLCA (HOPMM  CYCNiSIbHOI  opraHisauii,
BVHVKAOTb i; PO3BMBAOTLCA [iepXKaBU, BUHWKAE 3aKOHOAABCTBO. J1l0AM MOYMHAIOTb
(hikcyBaTV BnacHy icTopito. BuHuKatoTb penirisa, ocBiTa, fliTepatypa i Hayka, fK
thopmy  cycninbHOT cBigomocTi i ctepn npodeciiHol aianbHOCTI.  IHhopmauis
36epiraetbCa y BUrNAZI 3anucie, niTonucis. CTBOPEHHS 3anuCiB € CKAagHOH
po60TOL0, AOCTYMHOK HebaraTboM OCBiYeHVWM ntoaaMm. Micuem 36epiraHHs ix €, K
npaBuno, peniriiHi Ta gepXxasHi yctaHoBW. JocTyn Ao uiei iHhopMauii mae gyxe
BYy3bke KO0 Nofeil. Macu, Wo He BMiOTb YMTaTW i nucatu, Takow iH(opmaLiero
KOPUCTYBaTUCb He MOXYTb. MpaKTUYHi 3HaHHA NepefarTbCs NEpPeBaXHO YCHO iy
(hopMi MPAMOro HaBYaHHA i3 MOKOMIHHSA B MOKOAIHHA i CyBOpPO obepiratoTbes. [0
LbOr0 4acy BiAHOCWUTLCA CTBOPEHHS MEpLUOro ,,064MNCNOBANLHOMO” NPUCTPOID -
abaka (ue (haKTMYHO MepBICHMIA BapiaHT YCiM BigOMOT POCIACLKOI paxiBHUL).
BBaxaeTbcd, WO abak 3’aBMBCA Y BaBMAOHI 6/M3bKO 3 TUC. POKIiB A0 H.e. Takwuii
NpUCTpiin BigomMuiA y gaBHboMy €runti (6am3bko V cT. go H.e.), Ipeuii (IV cT. go
H.e.), KuTai (Il cT.H.e.). ¥ Leit Yac MOXKHa BiA3Ha4YUTW | BUHUKHEHHS MepLUnX 3acobis
LWIBMAKOI Nepefadvi MOBiJOM/EHb - MTALUMHA NOLWTa, CUCTEMU CBIT/MIOBOI (BOTrHULIA)
Ta AMMOBOT CUrHanizauil. AKLW0 roBOPUTU MPO TeXHIYHI 3acobu iH(opmaLiiHOT
LISNbHOCTI, TO iHOpMaLiiHa TEXHOMOTIA € ,,py4HO™.

Lleli etan TpuBae 6M3bK0O N’ATY TUCAY POKIB &X [0 CepeHboBivYA (MPUBAU3HO
cepeduHy XV cTopivus).

3. HacTynHa BaivBa Bixa B iCTOPIi iH(hopMaLiliHOT 4isNbHOCTI NOANHN -
BUHAWAEHHA KHUTOAPYKYBaHHA (Y Cy4acHOMY BWUIAA4i - 3a AOMOMOroK HabipHOro
WpNPTY), WO PpaguKanbHO BRSMHYNO Ha CYCMifbCTBO, KynbTypy, OpradisaLito
[isNbHOCTI, 3aBASKN YOMY BBaXKaeTbCsi APYror iHGopMaLiiHOO peBostoLieto. Liei
BUHAXif, HaneXuTb HiMuesi V. MyTTeH6epry i faTyeTbcs 61m3bko 1440 - 1445 p.
(Cnig, 3a3HauMTW, WO aHaNoriyHy TEXHOMOTit0 KHWIOAPYKYBaHHA Brepwle 6yno
BUHaliAeHo y KuTai 65m3bko 1048 - 1049 p. bi LLIeHOM, SKWiA BUTOTOBMB HabipHWiA
WpUT 3 06MEeYeHOT MNHK, ane 3a TOrOYacHOro PiBHS PO3BUTKY CYCMiNbCTBA LS
TeXHONoris He 6yna akTyanbHOK i He Habyna nowunpeHHs). JpyKyBaHHA KHUT 6yno
Biflome i paHiwe - y BUrIagi kewnorpadii, 4pyKY 3 AepeB’AHMX AOLLOK 3 BUPi3aHUM
Ha HMX TeKCTOM (MepLUMii TOYHO faTOBaHWn APYKOBaHMIA TeKCT - AJ/IMasHa CyTpa,
868 p.). bynn Bigomi i Habopwu niTep, 3 AKMX CKnaganu cnosa (Hanpuknag, ix
3aCTOCOBYBa/IM y AaBHbOMY PUMi AN HaBYaHHSA fiTei).

Enoxa BigpomkeHHs XapakTepu3yeTbCsl PO3BUTKOM MPOAYKTUBHWX CWA,
MOXXBAB/IEHHSIM i PO3LUMPEHHSIM TOPTiBe/IbHUX 3B’A3KiB, OYPX/IMBAM PO3BUTKOM HaykK
i MMCTeuTB, WO BpewTi Npu3Beno A0 3HAYHOrO 3pPOCTaHHS KifbKOCTI 3HaHb, X
cneyianisayii Ta HeobXiAHOCTI cucTemaTusauii i mowmpeHHs. KHUroapyKyBaHHA
cTae eeKTVBHUM 3ac060M O06C/YroByBaHHA iH(hOpMauiiHMX MOTpe6 ntoAcTBa -
nepLu 3a Bce, 30epPeXEHHS | NOLUMPEHHS 3HaHb Ta ifei. 3 iHWOro 6oKy akTMBi3alis
TOPriBAi Ta MNONITUYHOIO XMTTA 0OYMOB/IIOIOTL MOSBY HOBWUX BUAIB iH(hOpMaLiiHOI
JiSNbHOCTI, TakuMX K 3400yTTS CeKpeTHOI iHgopmalii, 30epexxeHHs Ta 3axucT
iH(hopMmallii, wBemaka i 6e3neyHa nepefava iHhopmaLii Ha BiACTaHb; IH(opmaLiliHi
TEXHOAOT T 3a/IMLAKTLCA YNCTO ,,PYHHUMN™.

MoTpeba B 06UMCNIOBa/IbHUX NPUCTPOSX, SK i HayKoBa i TexHiYHa 6asa gns ix
CTBOPEHHS, Ha TOl 4ac Oyna 30BCiM BIACYTHS, ane came Ha Ll nepiog npunagae
po3p0o6Ka NPOEKTY MepLLOro B iCTOPii 064MCOBa/IbHOrO NpMCTpoto. Lle ByB npoekT



[l0AaBa/ibHOT MaLLMHKN Ha 3y64acTux Kosecax, CTBOpPeHuin JleoHapao ga Binui (1452
- 1519). Ecki3u Liei MawmHX 6ynn 3HaiaeHi Tislbkn y XX CT.

4, MoganblWwmii - PO3BMTOK  IHGOPMaLiAHOT — AiSNbHOCTI  0BYMOBNEHWIA
npomucnosummn pesontoLismmu XY 11-X1X cT. BypxnvBuii po3BUTOK NPOMMUC/IOBOCTI,
MONITUYHOIO KWUTTSA, HAayKN i KynbTypy MNPU3BOLATb [0 KOMOCAIbHOMO 3pOCTaHHA
06’emiB iH(hopMaLlii Ta BUHMKHEHHS NOTPedu y HOBUX crnocobax 06CNyroByBaHHA
iHopmauiiHx MoTpe6  (HaBYaHHsA, MOWYK iHGOpMAaLl, PO3MOBCIOAXKEHHS
iH(hopmauii Towo). I3 HeobXigHOCTI TeMaTUYHOI Knacudgikauii Ta cucTemarmsauii
iHchopmaLii, opraHiauii ii 36epeXkeHHs i AocTyny [0 iH(opMaLii 3apomKyeTbes
iH(opmauiiHa npomucnoBicTb. Ha fgaHoMy eTani iH(opmaTuka cTae 6a3oro
6i6nioTeyHOT cnpaBy | 6araTo POKIiB 3aiiMAaETbCA TeOpiEld Ta MpaKTuKow i
YAOCKOHa/IeHHs. B TOI camuii yac ycKnafHeHHs 3afad, siKi MocTaBneHi notpe6amu
NMPOMUCNOBOCTI Mepef, HayKot (MaTeMaTvKO i (Di3MKOIO B MepLUy uepry), BrepLue
3MyLUYE NoAymMaTh Npo 3acobu MiACUIEHHS MOXIMBOCTEN NOACHKONO IHTENEKTY B
06po6Li iHdhopMmaLlii, nepLl 3a BCe - B 06uMCneHHAX. Ha faHuii eTan npunagae psag
[OCATHEHb, SKi Mau  MPUHUMMOBE 3HAYEHHS [N PO3BUTKY  iHhopMaLiiHoi
JisNbHOCTI: po3pobKa AMDepeHLiHOro Ta iHTerpasbHOro umcneHHs (XVII crt.),
BiJKPWUTTSA €/1EKTPOMarHeT3My i eneKTpoMarHiTHUX xsuib (XIX CT.), BUHaAgeHHSs
Tenerpagy (1832 p.), TenegoHy (1876 p.), pagio (1895 p.), rpamsanucy, po3pobka
OCHOB TeOpIi anropuTMiB, BUHaAEHHS TenebadeHHs (1900 p.), BigKPUTTS eneKTpoHa
TOWO. HasBaHi BigKpMTTA | NOB’A3aHi 3 HAMW TEXHIYHI HOBaLii 06yMOBUIM TPETHO
iHchopMaLliiiHy peBOMIOLIID, ska npunagae Ha KiHeup XIX cT. i noB’s3aHa 3
BiAKPWTTAM Ta OCBOEHHSIM €IEKTPUKU. 3MICT L€l iHhopMaLiiiHOT peBotoLii nonsrae
Yy pagukasibHOMY YAOCKOHaNEHHI 3acobiB nepefadvi iHopmauii, CTBOPEHHI Ta
LUMPOKOMY BMPOBaXEHHI 3aC00iB TefleKOMYHIKaLiil. TyT MOXHa Bifi3HauUTW [esKi
BM3HaYHI NOgii, 6e3nocepeHLO NOB’A3aHI 3 IHPOPMATMKOLO:

1623 p. - nepwa MexaHiyHa obumcntoBaibHa MawwmHa (OM) Binbrensma
LLInkkapga (3anvLuanaca HeBifoMOI [0 cepefuHn XX CT.);

1642 - 1645 p. - 8-po3psgHa MexaHiyHa OM bnesa Mackans (gOBruin yac BOHa
BBaxKasnacs nepioto OM B icTopii);

1673 p. - OM hoH JlelibHiLa, SKa BMKOPMCTOBYBana ABIKOBY CUCTEMY
YMCNEHHS | BMKOHyBana 4 apuMmeTuyHi fii Ta f06yBaHHA KBafpaTHOro KOpPEHs.
J1elibHiL, 4aB MOBHWI OMKUC ABINKOBOI CUCTEMW YNCTIEHHS;

1804 p. - (hpaHUy3bKWIn iHXeHep XKakkKaph BMHaLWOB nepdokapTn Ans
KepyBaHHS aBTOMaTUYHWM LLBaLbKMM BEPCTATOM;

1836 — 1848 pp. - aHrnieub Yapnb3 be66ifpK po3pobuB NPOEKT aHaNiTUYHOT
MaLUMHN A1 HAyKOBUX | TEXHIYHMX PO3paxyHKiB. Y LbOMY NPOEKTi Brepie 6yno
nepeadadeHo nporpavHe KepyBaHHS po60To0 OM, a TakoX YCi OCHOBHI MpUCTpOI
cyyacHMX OM (apuMETUYHWIA NPUCTPIA, NaM’Tb, BNOK KepyBaHHs, MPUCTPOI
BBefEHHS | BMBEAEHHA AaHWX). BBedeHHs nporpamu i faHux nepef6avanocs 3
nepdokapt. Ans uiei OM 6yn0 CTBOPeHO nepLui nporpamy i po3pob6neHi OCHOBHI
MPVMHUMNM NporpaMmyBaHHA, sKi nepeg6adany NOBTOPEHHS AeSKUX MOCNiAOBHOCTEN
KOMaH[, Ta YMOBHE BUKOHAHHA KOMaHz nporpamu. Mepluvm nporpamictom B icTopit
cTana nefi Afia ABsrycra Jlaneiic, ouka 3HaMeHUTOro noeta fopAa balipoHa, ska
CTBOpIOBa/la NporpamMn Ans aHaniTMyHoI mawwmHu be66imka. MpoekT Y.be66igpka
nigTpuMyBaBca | feskuid Yac iHaHCcyBaBca ypsaom Benukobputanii, ane,
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NPMPOAHO, TaK i He ByB peani3oBaHWiA, OCKINIbKM Ha TOW Yac He MOrn GyTu CTBOPEHI
HeobXxigHi ana Takoi OM enemeHTK. MpoekT Y.be66igka 6inblue HixX Ha 100 pokis
BUMEpeanB CBIii Yac;

1837 p. - C.Mop3se BMHaIALLIOB cuCTEMY Nepedadi NniTep Toukamu i Tupe
Mop3e), hakTUuYHO ABiiKoBMIA Kof; y 1844 p. nobypoBaHo TenerpadHy iHit0
BalumHrToH - bantimop;

1848 —1850 pp. - aHrnilicbknii MaTemaTuk [pxopiK bynb cTBOpMB anrebpy
noriku (6yneea anrebpa), fika cTtasa OCHOBOK OpraHisauii poboTu ycCiX cyyacHUX
oM:

1876 p.-A.Benn BuHaiWwoB TenedoH;

1877 p. - T.A.EgicoH BuHaliLlLoB hoHorpag;

1886 p. -I".epu, BiAKPMB NeKTPOMArHiTHI XBWNI i 30BHILLHI OTOEREKT;

1886 -.1890 pp. - amepuKaHCbKWiA iHXeHep . XonepuT CTBOPUB eneKTpo-
MeXaHi4Hy MalnHy ANn8 COPTyBaHHA i 06p06KM NepdokapT; Ui MalMHN eeKTUBHO
BMKOPWCTOBYBA/NNCL Mif 4Yac amepuKaHCbKOro nepenucy HaceneHHd. Y 1896 p.
(hipma, cTBOpeHa Xoneputom, byna nepekynseHa i nepeimeHoBaHa Ha International
Business Machines (IBM), aKa CbOrofHi € 0f4HUM 3 fliAepiB PUHKY KOMM’HOTEPHUX
TEXHONOT .

1895 — 1897 pp. - A.C.Monos (Pocig) i MapkoHi (lTania) BuHaALANW
pagio3B’a30K.

o XX c1. OM 3aimwanncs MexaHiYHUMMW, OCKifIbKW Ha TOM 4ac €AMHOI
PO3BUHEHOI ranys3to Qisvku 6yna MexaHika. Ha 6asi MexaHiYHMX MPUCTPOIB -
MOBINbHUX, TPOMI3AKUX, HeHadiiHUX - CTBOPeHHs edekTnBHOi OM  6yno
NMPUHLMNOBO HEMOXNUBKMM. BRpoBafXeHHA eNeKTPUKW TiNbKW po3noyanocs i
po3ropTanoca nepeBaKHO B TeXHiLi 3B’A3KY. IH(opMauiiHi TexHonorii uboro
nepiogy 6ynv py4yHUMU i MeXaHiYHUMN™*

(Kog

5. BypxnuBuii po3BUTOK HayKW i NPOMUCAOBOCTI Y MepLliii NonoBuHI XX CT.

HEeBMWHHE 3pOCTaHHsi 06°eMiB iH(oOpMauii Ta MOCTaHOBKA HOBWX HAaA3BUYANHO
CKNafHMX obumcnoBanbHNX 3afgad (po3paxyHKM B TexHiui, Hayui, €eKOHOMiLi)
npussenu [0 TOro, LIO NIOAWHA BUABMMNACL HECMPOMOXHOK BMOPaTUCh 3 LMK
3afa4aMn i 31 3pocTalouMMu NOTOKaMun iHgopmauii. 3 iHWworo 60Ky i3nka,
mMaTemaTuka, enekTpoTexHika AOCArNM Takoro piBHS pO3BWTKY, WO  CTBOPWUAU
nepeaymoBM NS po3pobKM eeKTUBHMX 06YMCAIOBaNIbLHUX MNPUCTPOIB. Ha uei
nepiog npunagae pag BUAATHUX LOCATHEHb Y Hayui i TeXHILi, AKi CTBOPUIN OCHOBM
Ans hopmyBaHHS IH(OPMAaTUKW: BUHAAEHHS eNeKTPOHHUX namn gioja Ta Tpioga
(1904-1906) -r eneMeHTIB, IKi MOT/I CTaTW OCHOBOIO e/IEKTPOHHOT OM, BMHANAEHHS
e/1eKTPOHHO-NpoMeHeBOT  Tpyb6kn (1930 p.) i enekKTpoHHOro TenebayveHHs,
3aCHyBaHHS1 KBaHTOBOT (hismku (1900 p. - 1925 p. ) BMHaliAeHHA MarHiTHOro 3anucy
iHbopMauii, BigKPUTTA Ta AOCNIMKEHHSA HaniBMpoOBiAHWKIB, BigKPUTTA KBAHTIB i
CTBOPEHHSI KBAHTOBOT (Di3nKWU, BUHalAeHHA TpaH3ucTopiB (1947 p.) i T. 4. Y uein
nepiog NOACTBO BRAPUTYN MiAXOAWUTb A0 CTBOPEHHS €NeKTpoHHMX OM (EOM) i
3anoyaTKoBYE repLue NoKONIHHSA KOMM’0TepiB:

1900 p. M. naHK 3ano4yaTkyBas OCHOBY KBAHTOBOT MexaHiKu Ta BBiB MOHATTA
KBaHTy. Hapgani A.EiHWTeAH cgopmynoBaB KBaHTOBY Teopito cBiTna (1905 p.),
H.Bop BUKNaB rinoTe3y KBaHTYBaHHA EHEPrii eNleKTpOoHa i 3aK/aB OCHOBM KBaHTOBOT
Teopii, E.UlpefiHrep 3aknaB OCHOBM XBWIbOBOI MexaHikm (1924 p.) i T.4.

10



JOCArHeHHs KBaHTOBOT (hisvKM CTanu | 3anMLialoTbCd OCHOBOKW AN N0o6ya0BM
TeXHIYHOT 6a3n Cy4acHUX IHDOPMALLiIHUX TEXHONOTIH;

1904 p. - BUHaAAEHO NepLUy eneKTPOHHY namny giog (4.PnemiHr);

1906 p. - BMHalAeHO eneKTPOHHY namny Tpiog (J1i ge dopecT);

1907 p. - NPOEKT eNeKTPOHHO-MeXaHi4HOro TenedayeHHs b.J1. P63iHra;

1923 p. - CTBOPEHO CMCTEMY efleKTPOHHOI0 TeniebaveHHi B.K.3BOpuKiHa;

1930 - 1935 pp. - Himeubki tipmm AEG Ta KO Farbenindustrie novanm
BUrOTOB/IEHHA MArHITHOI NAIBKY; nv

1930 p. — amepuKaHCbKMIA BYeHWii BaHHeBap Byl nobyayBaB aHanoroBy
o6uyncnoBanbHy MalvHy - AvgepeHUianbHUA aHanis3aTop, SKWiA Mir po3s’a3yBaTi
CKNMagHi AndepeHyiliHi piBHAHHA. .Y 1945 p. B.byll BUCNOBUB ifet0 rinepTekcTy i
rinepTekCcTOBOro NPUCTPOKD MeTex; CbOrofHi BUKOPUCTaHHSA TiNepTeKCTY € O4HUM 3
6a30BYX NPUHLMNIB IHTEPHET-TEXHONOTI;

1936 p. - aHrniicbknii maTematuk AnaH TbHOPUHT | HE3aNeXHO Bif HbOro
E.MocT BUCYHYNM | po3po6uaM KOHLENLi0 abCTpaKTHOT 064MCNIOBaNbHOT MaLLUHW,
BOHW [JOBE/NV MPUHLMMOBY MOX/IMBICTb PO3B’A3aHHA aBTOMaTaMun Oyfb-AKOT 3a4aui
npu yMoBi i1 anroputmisauii;

1936 - 1938 pp. - iHxeHep Koiipag Llyse (HimeuyumHa) CTBOpWMB mMepLUuii
eneKTpoMexaHiuHMin komn’toTep Zuse 1 (Z1); B AKOMY BrepLUe YCNilUHO BTiNMB ifeto
OM Ha OCHOBI ABiAiKOBOT CUCTEMMW YMC/IEHHS;

1938 - 1941pp. - amepuKaHCbKUA BYEHWIA HOMrapcbKOro MOXOMKEHHS [KOH
ATaHacoB po3pobus NpoToTUN (MaKeT) 064YMCNIOB/IbHOT MALUMHU Ha eNeKTPOHHUX
namnax Ha OCHOBI ABiIKOBOT CUCTEMM YMC/IEHHS,

1941 p. - KoHpag Lly3e CKOHCTpyt0aB MepLumnii YHiBepcasibHWin Komn’toTep Z3
Ha efleKTPOMexaHi4HUX efieMeHTax (pene) 3 nporpamord Ha nepdocTpiyli, LA
MaluHa 6yna 3HuweHa y 1944 p. npu 60mbapayBaHHiI bepniHa coto3HMKaMW.
MisHiwe K. LUyse crBopuB fABi cneyianizoBaHi MawwuHn S1 i S2, AKi
BMKOPUCTOBYBASIUCb ANS PO3PaxyHKY NOMbOTY i KepyBaHHS NiTakaMu-cHapsgamu, Ta
peneiiHy 064MCOBaNbHY MalinMHy Z4 —ue 6yna (hakTMYHO Meplua KomepuiiiHa
obuncnioBaibHa MaluvHa. a8 komn’oTepa Z4 Llyse CTBOpMB nepLly Yy CBITi
BUCOKOPIBHEBY MOBY MporpaMyBaHHA MnaHKankonb (TpaHcnatopa a¥ia wiei Mosu He
iCHyBa/10);

1940-i pokum - 3acHOBaHO HayKy KibepHeTuky (H.Binep, Mak-Kannok,
Y.P.EW6i Ta iHwWi) - HayKy Npo 3arafbHi 3aKOHOMIPHOCTI iH(hopMaLinH1X NpoueciB
Yy Pi3HMX cucTeMax, KibepHeTVKa cTana TEOPeTMYHO OCHOBOKH LUTYYHOro
iHTEeNeKTy;

1943 - 1944 pp. - y CLUA I".ElikeH nobyaoBaB OM 3 4aCTKOBMM MPOrpamMmHUM
KepyBaHHAM Mark 1 Ha enekTpomexaHiuyHuMXx enemeHTax (maca 4,5 T), ue 0yB
nepwmnin komn’totep dipmn IBM;

1943 p. - y BenukobpuTaHii nig kepiBHULTBOM MaTeMaTuka AnaHa TblopuHra
nobygfosaHo nepwy gitoyy EOM “Colossus”, ue 6yna creuianizosaHa EOM, ska
BMKOPUCTOBYBaACh ANA AeLungpyBaHHS CEKPETHMX HiMeLbKMX KOAIB Nig Yac apyroi
CBIiTOBOT BiliHM; MalLuMHa MicTuna 2000 pagionamn i 06po6nsna 25000 cumBonis/cek.
Lito MalLmHy 6yno 3HWLLEHO Micns BiliHW, a Ni3HilLe BiAHOBMEHO;

1946 p. - nobyaoBaHO yHiBepcaibHy nporpamoBaHy EOM Ha eneKTPOHHMX
namnax ENIAC (CINA, O.Ekept, A.Mouni), ska BBaxKaeTbcs nepwioto EOM vy cBiTi.
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Ti maca 27 T, 3aiimae nnowy 167 M2, MicTUTb 17468 enekTpoHHMX nammn, 7200
KpucTaniyHux giogis, 1500 pene, 70000 pesuctopis, 10000 koHAeHcaTOPIB, 6/M3bKO
5000000 py4yHUX MasgHUX 3’e€AHaHb, CMOXMBaE MOTYXHiCTb 150 kBT. ENIAC
BUKOPUCTOBYE [ECATKOBY CUCTEMY YMC/EHHS, BMKOHYye 5000 onepauiil foAaBaHHS
a6o 385 onepawiil MHOXXEHHSA Ha CeKYHAY, BUKOPUCTOBYE MepdoKapTKOBE BBELEHHS
iHpopMmauii* 06pobnse 10-po3psigHi CnoBa, Mae EMHICTb onepaTMBHOT Nam’aTi y 20
cnis. LA komn’ioTep MaB HafA3BMYaiHO HM3bKY HagiliHiCTb | BUCOKE
€HEpProcrnoXmBaHHS BHACMIAOK BWKOPUCTaHHA enekTpoHHWX namn. ENIAC 6yB
CTBOPEHWn fna 06CNyLIBYBaHA BIICbKOBMX 3aflay - PO3paxyHKiB GaniCTUUYHMX
Tabnuup ona  apTunepuctebkmx rapmar. ENIAC 3HameHyBaB MosBy MNepLUOro
MOKO/iHHA KOMMN’IOTEPIB - Ha eNeKTPOHHUX flaMnax.

1945 - 1946 p. - po3pob6nAeHO | CPOPMYILOBAHO TOM0BHI (DYHKLiOHAMbHI
NPUHLUMMIM KOMN’toTepa, 30KpeMa ifei BUKOPUCTaHHS [BINKOBOI CUCTEMU YNC/IEHHS,
iHTerpyBaHHa nporpamy y nam’satb KOMN’toTepa y 3aK0f0BaHOMY BUINAL, 3araibHy
apxiTeKTypy KoMN’ioTepa, fKi i Aoci nexkatb, B OCHOBI 6inbwocTi EOM, B TomMy
ymcni BCIX MepCcOHa/IbHNX KOMM’HOTEpIB; pO3p0obKa X HaleXMTb aMepuKaHCbKUM
BueHuMm [k. Mouni, M. EkkepTy, K. Helimany, I.FonactaitHy (ony6nikoBaHi
Breplue 6ynM amepuMKaHCbKMM MaTeMaTWKOM YrOpCbKOro MOXOMKeHHs  [XXOHOM
(hoH HelimaHom y 1945 p., yepes WO OyNn HasBaHi ioro im’sam);

1945 - 1949 pp. - amepuKkaHCbKuii BYeHWii K.LLIEHHOH 3aknaB OCHOBW Teopii
iHhopmauii (1945 p. - poboTta “Teopis 3B’A3KY B CEKPETHUX cucTeMax”, sika byna
3acekpeyeHoto fo 1949 p., 1948 p. - (hyHAaMeHTaslbHa poboTa "MaTemaTnyHa Teopist
3B’s3KYy");

1947 p. - [A.Iabop BMHaWLLIOB NPUHLMM Fonorpaqii;

1947 p. - B CLUA (chipma Bell Laboratories) po3po6neHo KOHLenLito
CTifIbHUKOBOT O 3B’A3KY;

1948 p. - amepuKaHcbKi BueHi Y. LLokkni, [.bapgiH, Y.bpaTTeiiH BUHaALLIM
TPaH3UCTOP, AKOMY CyAWMnocs CTaTh 0a3oBMM €NeMEHTOM MIKPOENEeKTPOHIKK, a
BifITaK I yCi€l Cy4acHOT KOMN HOTEPHOT TEXHIKMK;

1949 p. - cTBOpPeHO nepwy EOM 3 nporpamoto, Wwo 36epiraetbca B nNam’aTi,
(EDSAC, Benwuka bputaHis);

1950 p. - cTBOpPEHO MOBY acembnepa ans komn’totepa EDSAC;

1950 p. - cTBOpeHO nepwy pagaHcbky EOM B IHCTUTYTI Matematukn AH
YPCP nig kepisHuuteom C.O.JlebefeBa i M.OJlaBpeHTbeBa (Ha 6a3i nabopaTtopii
C.OJebepneBa nisHille yTBOPUBCS IHCTUTYT KibepHeTukn AH Ykpainu). Lle 6yna
M3CM (Manas 3aneKTPOHHO-CYeTHasd MalluHA), BOHA MiCTWMa 6 TUC. eNeKTPOHHUX
namn, Mana weuAkodito 50 onepauili  Ha cekyHgy. BoHa edekTuBHO
BIKOPMCTOBYBaNlaCb [/11 PO3B’A3aHHS HAWBAXMBILLMX Ha TOM YaC HapoAHO-
rocrnofapcbkux 3afad, 30KpemMa Ha Hili BUKOHYBaIUCh PO3PaxyHKM Y AfepHii disnLi;

1951 p. - y CIHA 3’aBunacb nepla KomepuiiHa Mogenb Komn’ioTepa -
UNIVAC (micTviB 6n13bK0 5000 eneKTPOHHMX flamr, MaB BHYTPILIHIO NaM’aTb Ha
PTYTHUX TpybKax Ha 1000 ymcen, BUKOHYBaB 064MCNeHHs 3i waunakicTio 400 - 2000
onepavwiin 3a cekyHay);

1952 p. - B CIMNA CTBOPEHO MepLUunii CepiiiHWiA eneKTPOHHWIA KoMMN’loTep Ha
eneKTPoHHNX namnax IBM 701 (BapTicTb 1Oro nepesuilyBana 1 MfH. 4onapis, 3a pikK
6yno npogaHo Linmx 19 wryk);

12



1953 p. - CTBOPEHO MepLLly MOBY MPOrpamyBaHHs BUCOKOr0 piBHA “ABTOKOA”;

1954 p. - po3noyarto cepiliHWi BUNYCcK komn’toTepis B CPCP (EOM B3CM -
60/1bLLUAsA 3/1eKTPOHHO-CUETHAsA MaLLNHA);

1954 p. - CTBOPEHO MEPLUNIA TPAHCAATOP MOBM NPOrpamyBaHHS BCOKOrO PiBHS
MN-1 (Mporpamytoya Mporpama).

CTBOpeHHA nepwux EOM  cTumynioBanocs  BIiiCbKOBMMKM — noTpebamu:
KOMMN’IOTEPU  BUKOPUCTOBYBANCA ANS1  pO3paxyHKiB 6GanicTMuHux Tabnuub, B
aTOMHIli (hi3nLi, 30Kpema npu CTBOPEeHHI BOAHeBOT 6om6K (an1s uporo y 1952 p. nig
KepiBHMUTBOM K. hoH HelimaHa 6yno cTBOpeHO namnoBmii komn’totep MAHIAK),
B aBiauil i pakeTHIA TexHiui, Ans wwudpyBaHHa iHdopMaLiil. 3acTocyBaHHS
KOMM’tOTEPiB 6yNno fgye 06MeXeHWM, cami BOHW 6ynn Haa3BMYakiHO AOPOrvmu,
HEeHadiMHUMKM | CKNagHWMW B eKcniyaTauil, MporpaMyBaHHs TakoX 6yno
HaA3BUYaHO CKMagHWM i TpyAoeMKuM. [HopmaliiHi TexXHoNOorii usoro nepiogy
MOXHa BU3HAYMTUN K NEPEBAXKHO eIeKTPUYHI Ta NePBUHHI eIEKTPOHHI.

6. Y 1948 p. amepuKkaHcbKi (isuku Y.LLokkni, Y.bparTeiiH i k. Bapgil
CTBOPUAM  TPaH3WUCTOP -  ENEeKTPOHHWIA  eNeMeHT, SKWIA  CTaB  OCHOBOKO
MIiKPOENeKTPOHIKN i 06uymcnoBasibHOT TexHiku., Ha noyatky 50-x pokiB XX cT.
3aBASKN [OCATHEHHSIM Y KBaHTOBI/ ¢hisuui | eneKTpoHiUi Mmoyanocs CTBOPEHHS
KOMM’IOTEPIB Ha HOBWX €/IEMEHTaxX - TpaH3WCTopax, fKi 3abe3neymnn HoBi AKICHI
nokasHukn  EOM  (BWCOKa  HagiliHiCTb,  BMCOKa  LUBWMAKOAIA,  HU3bKe
€HeprocrnoXmBaHHs, HW3bKa BapTiCTb, TEXHOMOMYHICTb, MIKPOMIHIaTIOPHICTbL), WO
3po6uno X AOCTYMHUMMW A1 LUMPOKOro 3aCTOCYBAHHS HE Ti/IbKW Ha [epXasHoMY
piBHI (B Hayui i BilicbKOBIiA crpaBi), a 1 B MPOMMUCNOBOCTI Ta Komepuil. Ans
BUPILLEHHA LUMPOKOrO CMeKTpy 3afad IH(OPMAaTUKM CTBOPIOETLCH  MOTYXKHE
nporpamHe 3abe3neyeHHs, BKIOYaOUM MOBY | CUCTEMM NPOrpaMyBaHHs, CUCTEMHE i
npuknagHe nporpamHe 3abe3nedveHHs. BnpoBamkeHHs KOMM’lOTepiB y cdepi
aAMIHICTPaTVBHOIO  yMpaBfiiHHA Ta €eKOHOMIKM [ano He TifbKW  BenuKWii
eKOHOMIYHWIA edhekT, ane M NpW3Beno [0 CTBOPEHHS | LUBMAKOrO 3pOCTaHHs HOBOI
NPOMMCNOBOT rany3i 3acobiB Ta MeToAiB 06pOOKM iHopMaLii. 3 MOSBOK HOBUX
KOMMN’l0TepiB BMHWKNA i HOBA iH(opmauiiiHa NpoMucnoBicTb. IH(opmauis cTana
MOBHOL,iHHUM MacoBMM TOBapoMi Komn’toTepu, CTBOPEHi CnoYvaTky A1 PO3B’A3aHHs
CYTO 06uMCNOBa/IbHUX 3a4ay, CTasv NpawtoBaT TakoX 3 TEKCTOBOLO, rpadivyHoro Ta
HWKUMKU BUaaMK HGopMaLil. Y Lei Yac NnoYnHaloTb (HOPMYBATUCA HOBI HampsAMKU
pO3BUTKY iH(hOPMALLiiHAX TeXHONOrii, noB’A3aHi 3 Npo6neMaMn  CTBOPEHHS
LUTYYHOrO IHTENeEKTY.

Ob6uncnoBa/ibHa TexHika Bigpasy > MoKasasa CBOW e(EKTUBHICTb B TWX
cepax  AiANbHOCTI  NOAWHW, e  LUMPOKO  BUKOPUCTOBYB/IUCb  METOAY
MaTemMaTU4yHOro MOZe/ItoBaHHA Ta iHWi TOUHI YMcnoBi MeToan. [leski BU3HAYHI Nogii,
NnoB’A3aHi 3 LM eTanom :

1954 p. - CTBOPEHO MepLUMil KBaHTOBUIA reHepaTop - Masep;

1957 p. - CTBOPEHO MOBY MpOrpaMyBaHHSi BMCOKOro piBHA PopTpaH
KOMMINATOpP ANA Hel, WO 3ano4yaTKyBalo LUMPOKE BWMKOPUCTAHHS MOB BUCOKOMO
PIBHS, 1 .

ey
1956 - 1958 pp. - B CIHA ctBOpeHo, nepLui iHTerpasibHi Mikpocxemn ([.Kin€

P.Hoiic), iHTerpanbHi CcXemyu CTanM OCHOBOKO HacTynHoro Il NOKoniHHS

KOMM’tOTEpIB; i
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1955 p. - 3anouyarkoBaHo |l MOKONIHHS KOMM’IOTEPIB - Ha TPaH3WUCTOopax;

1956 p. -- BUHaliEHO LMDPOBWIA 3B’A30K;

1956 p. - 'y ipmi General Motors cTBopeHO onepauiiHy cuctemy GM-NAA
I/0 pna komn’toTepa IBM 704, Ky NpUAHATO BBaXKaTW MNEPLUOKD CMPaBXHbLOKO
ornepauiiHOO CUCTEMOD. Ha noyaTKy epy KOMMN’tOTepiB yci Cny>x60Bi onepauil (Taki
SK YMTaHHA [aHuX 3 HOCIIB, PO3MILLEeHHA nporpamyt y nam’aTi, BUBEAEHHA AaHUX
TOLLO) nporpamMyBanunca 6esnocepefHbO Yy BUKOHYBaHI nporpami KopucTysaua,
nisHiwe 6ynn cTBOpeHi 6i6Mi0TeKN, AKi MICTUAM nporpamMy ANS  BUKOHaHHA
CTaHAAPTHUX (PYHKLIN, WO BUKOPUCTOBYBA/IMCL NPOrpamMord KOpuUcTyBaYa - Le 6yno
noyaTkOM onepauiiHux cuctem. [leplui onepauiiHi  cuctemMn CTBOPHOBa/INCA
(hipmamu-KopucTyBayaMu f1s CBOIX KOHKPETHWUX KOMM’IOTepiB, KOXHA 3 HUX Byna
YHiKa/IlbHUM BUPO6GOM.

1957 p. - @. PozeH6naT 3anponoHyBaB MEpPCEnTPOH - MaTeMaTUdHy i
KOMMN’OTEPHY MOAENb CIPUAHATTA i aHani3y iHopmaLil MO3KOM, Lo 3anoyaTKyBano
TEXHOJIOTi0 HEiPOHHMX MepeX i HelipOKOMMN’t0TepiB, OAWH 3 HaliNepCneKTUBHILLINX
Cy4aCHMX HampsamiB iH(OpMaTVKK, MNepCenTpoH OyB peanizoBaHuii y 1960p. y
BUrNA4I KOMM'toTepa "Mapk 1”7, AKWiA CTaB MepLunM B iCTOPIT HEePOKOMM HOTEPOM.
HeipokoMn’tOTEPHI CUCTEMW BMSIBUAM TaKi BNACTMBOCTI, NpUTamaHHi MOACLKOMY
MO3KY, SIK afanTWBHICTb, CaMOHaBYaHHA, accouiaTMBHICTb i napaieniam 06po6Ku
iHpopmaLlii. Ha CbOrofHiWHiA feHb HelpOKOMMN’IOTEPHI TexXHONOril YCcnilHo
BMPOBaKYHOTbCA Y MPaKTMKY: iCHYe UiNWiA psfg Helpokomn’toTepis (Hanpuknag,
Sinapse - HimeuyunHa, NeuroMatrix), enemeHTHa 6a3a 419 HUX, crewianizoBaHi
CMIBMPOLIECOPN - HEMPOMNPUCKOPIOBaYi, a TakoX 6araTo MNporpamHMX Mogenei
HEAPOHHMX CUCTEM, fKi LUMPOKO BUKOPUCTOBYHOTLCA Y MPaKTWUYHIA AisSNbHOCTI
(exoHOMILi, MeaMLMHI TOLLO).

1957 p. - CTBOPEHO NepLUy LIAaXOBYy Mporpamy fns rpu Ha CTaH4apTHIM gouiui
ycima ¢irypamn (paHiwe y 1952 p. y sgepHiii nabopatopii Jloc-Anamoca 6yno
CTBOPEHO LUAXOBYy nporpamy Ans Komn’toTepa Maniac 1 ans rpy Ha gowwLi 6x6 6e3
C/IOHIB).

1958 p. - y MacauyceTcbkoMy TexHonoriyHomy iHctutyTi  (CLUA,
x.MakkapTi) CTBOpeHO MOBY (DYHKUiOHaIbHOrO mnporpamyBaHHa LISP ans
MOZENIOBaHHA CUCTEM LUTYYHOTO iHTENeKTYy, Hagasni po3BMHYNOCA CiMENCTBO MOB
LISP.

1958-1959 pp. - B CPCP A.1.KiTOB BMCYHYB if1et0 CTBOPEHHS EAMHOI fePXXaBHOT
Mepexi obuncntoBanbHUX UeHTpiB (ECIBL) i rnobanbHOi aBTOMaTM3alii npoLecis
yNpaB/iHHA Y KpaiHi.

1961 p. - cTyfAeHT MaccauyceTcbKoro TexXHOM0r4YHOro iHCTUTYTY J1.KneiHpok
po3po6yVB i ONmcaB TEXHOMOTIO MaKeTHOI nepefadvi AaHWUX, sika € OCHOBOK) pPo6oTu
Cy4YaCHMX KOMM’OTEPHUX MEPEX, 30KpeMa i IHTepHET.

1962-1964 pp. - B CPCP Ha 6asi igein A.l.KiToBa B.M.IyLIKOBMM po3po6eHO
npoekT OFAC (obLerocyfapcTBeHHass aBTOMaTU3MPOBaHHas CUCTeMa YrnpaB/eHHs
Xa3AicTBOM), MPOEKT Ha NoyaTKy MiATPUMYBABCA Ha [EPXXaBHOMY PiBHi, afie BpeLuTi
3aHenaB (3 6araTbOX MPWUYMH, B TOMY YMCAi, MONITUYHUX) i AerpagysBaB [0 PiBHA
BMPOBAYKEHHSA aBTOMAaTU30BaHWUX CUCTEM YMNPaBNiHHA BUPOOHNLTBOM.

1962 p. - CTBOpPeHO nepuwi TBepAOTiNbHI nasepn (M. Bacos, A.lMpoxopos
(CPCP), UTayHe (CLLA)).
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1962 p. - CTBOpPeHO nepLUi MaTpuLi Nam’aTi B iHTErpasibHOMY BUKOHaHHI.

1963 p. - BUHaliAEHO i BMPOBaAXXEHO CYMYTHMKOBWIA 3B A30K.

Y upomy X poui ipmoro IBM CcTBOpPeHO HakomuuyBay Ha >KOPCTKMX AUCKax
(3’eMHMX).

1964 p. - posnoyato Bunyck EOM Ill MOKOMIHHA Ha iHTErpasbHNX CXemax -
IBM/360.

1964 p. - AmepukaHcbka Accoliauis CTaHgapTiB NpiiiiHaAa HOBUIA 7-6iTOBUIA
cTaHgapT ana o6miny iHdopmauii (ASCII - American Standard Code for Information
Interchange).

1964 p. - cTBOpeHO MoOBY nporpamysBaHHsa BASIC, aka 3acTocoByBaiachb 3
LeaKuMn MogndikalissMu NPakTUYHO B YCiX MepcoHanbHUX Komn’toTepax 1970 -
1980-x pokiB.

1964 p. - dipma IBM 3anoyaTkyBasa CiMelicTBO komn’toTepis System/360 -
nepLuy cepito MacluTaboBaHUX KOMMN’tOTepIB, B SKiiA peanizoBaHO ifelo BigKpUTOro
CTaH4apTy, KOAW OAWMH BMPOGHWK 06nafHaHHA Mir BUPOBAATU NPUCTPOI, CYyMiCHI 3
BMpo6aMM iHLWWIOro BMPOBHMKa. [na uiei cepii mawmH 6yno po3pobneHo nepLuy
3aranbHy (0AHY AnA YCixX KOMN’toTepiB CimeiicTBa) omepauiiiHy cuctemy OS/360.
LLInpoke BMKOpUCTaHHSI System/360 BCTaHOBWMO CTaHAAPT 6aliTa, SiK 8-po3psgHOro
ABiikoBoro uncna. B CPCP aHanorom System/360 6yna cepis komn’toTepis EC
3BM, sika Bupobnsnaca 3 1981 p. go 1998 p.

1965 p. - B CLUA (4. EHren6apt) CTBOpeHO NepLunii rpagiuHnii maHinynstop
(Muwy) (Bneplue 6yB BK/IOYEHWA [0 KOMMEKTY Komm’toTepa Xerox 8010 Star
Information Systemy 1981 p.).

1965 p. - y CreHdopacbkomy yHisepeuTeTi (CLUA) posnovato poboTu Hap,
MepLLUOKD EeKCMepTHO CUCTeMOLD; Le byna ekcneptHa cuctema DENDRAL gns
BW3HAYEHHS MOJEKYNAPHOT CTPYKTYpU XiMiyHMX cnonyk; y 1970-1980-x pokax
€KCMEePTHI cucTeMn Gy OCHOBHUM HampsMOM POGIT y cepi WTYYHOrO iHTeNeKTY,
6yno CTBOPEHO LiNWiA psf eKCnepTHWX CUCTEM, B TOMY YMCAI KOMEPUINHUX, Ak
NPOAEMOHCTPYBaN AK e(heKTUBHICTb EKCMEPTHUX CUCTEM, TaK i IX OOMEXeHHs; Ha
CbOFOAHIWHIA AeHb iCHye 6araTto ekcnepTHMX cuctem (Hanmpuknag, MYCIN -
eKCrepTHa cucTema 4na MeanyHoi giarHoctukm (1970-i pokun, CLUA), WolframAlpha
- MOLUYKOBa CUCTEMA, fKa CKNafaeTbca 3 6a3n 3HaHb i Habopy 06YMCAHOBAIBHUX
anroputmiB (2009 p.), CTBOPEHO IHCTPYMeHTabHI 3ac00M A5 IX Po3pobku (MoBa
nporpamMyesaHHa PROLOG, nporpamHe cepegosuwie CLIPS ana  cTBOpeHHA
€KCMEePTHUX CUCTEM).

1966 p. - BuiAwna kHura k. PoH HelimaHa ™Teopis asTOMaTiB, LWO
CaMOBIATBOPIOKOTLCA”, B SKili OMMCAHO TEOPit0 KMITUHHMX aBTOMATIB, MOBeAiHKa
AKMX nofdibHa A0 NOBEeAiHKM XXMBMX KNIiTWH; LS poboTa CTana OAHUM 3 [DKepen
6iOKOMN’OTUHTY - OAHOrO 3 MEPCMEKTUBHUX CYyHYaCHNX HaNpAMIB iHPOpMATUKN.

1967 p. - komnaHis IBM po3noyana BUPOOHULITBO AMCKET 418 KOMN toTepa.

1968 p. - B CIHA 3acHoBaHO Komn’toTepHy Mepexxy ARPANET, 3 AKoi 3 yacom
BUPIC IHTEpHeT.

1968 p. - B CLLUA 3anateHTOBaHO irpoBy KoHconb “Television Gaming and
Training Apparatus”, aKui1 y 1967 p. CTBOPUB KOMM’HOTEPHY MIHI-MOHT rpy.

1970 p. - nobyaoBaHO nepLuly BOIOKOHHO-ONTUYHY NiHIKO 3B A3KY;

1970 p. - ipma IBM aHOHcyBana HOBY cepito Komn’toTepiB System/370;
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1971 p. - thipma IBM npeAacTaBuna rHy4Knini MarHiTHUIA AUCK 4Nsi 36epeXXeHHs
JaHux (ue 6yB 8-groimoBuin auck), y 1976 p. 3’aBuamcA 5-AtOAMOBI AUCKM,
HanpuKiHLi 80-X pokiB - 3-A40AMOBI, Ha CbOroAHILLHIMA AeHb (2011 p.) ANCKETU BXKe
MPakTUYHO HE BUKOPUCTOBYHOTLCS;

1971 p. - BMMYLLEHO MepLuy Bepcito onepauiliiHoi cuctemn UNIX (KomnaHis
Bell Labs, CLUA);
1971 p. - HosocTBopeHow dhipmoto Intel (CLLUA) cTBOpeHO nepLunii

Mmikponpouecop - Intel 4004 (CLLUA), akuit mictuB 2250 TpaH3UCTOpIB, BiH 6yB 4-
po3psiaHUM i MaB TakToBY 4acToTy 108 KL (poKOm paHille 6yB BUrOTOBNEHWI
BilicbkoBuin Mikponpouecop F14 CADC).

1972 p. - CTBOpEHO Mepuly irpoBy KoHconb Magnavox Odissey, 1970-i poku
CTany yacom 6ymy irpoBMx aBToOMATIB, 3 AKMX NMoYvanocs HopMyBaHHA KOMM HOTEPHOI
irpoBoT iHAyCTpIl.

MikponpoLecopyu CTan OCHOBOK KoMn’toTepiB IV NOKOMIHHS i 3HamMeHyBaim
noyaToK HOBOI KOMM’tOTEPHOT epu. CreuiasibHuiA BWA  MIKpOMpPOLECopiB -
MiKPOKOHTpOsiepn, fKi ABNAOTb Cc060K0 MIKPOEOM, BUrOTOB/IEHY Y BUMNAL
MIKPOCXeEMU Ha OAHOMY HaniBnpoBigHWKOBOMY KpUCTai, CTaaM HaliMacoBILLOO
MPOAYKLi€t0. BOHN BUKOPUCTOBYIOTHCS Y MPOMMUCIOBOMY 06M1afjHaHHI, BiliCbKOBIi
TexHiui, nobyToBux npunagax, irpax i 1.4. Hanpuknag, MiKpoKasbKynaTopu, irpu
™My “TeTpicy”, eNeKTPOHHI roAWHHUKM NobynoBaHi came Ha MiIKPOKOHTPO/epax.
MIiKpPOKOHTPONEP € OCHOBOKO MOGINBHOIO TenedoHy, MiKPOXBW/LOBOI Meui,
Cy4acHOro TefeBi3opa, My3M4HOro LIEHTPY TOLLO.

Ha KiHeub 60-x - moyaTok 70-x poKiB npvnagae Komepuianisawis nporpaMmHoro
3abe3neyeHHss i CTaHOBNEHHS MPOrpamHOi iHAYCTPIT fK ranysi ekoHomiku. [o
noyatky 1960-x PpoKiB pO3BUTOK KOMM'KOTEPHOI TEXHIKA i MpOrpamHoro
3abe3neyveHHs MLWOB Ha MpMHUMNax BiNbHOCTI Ta BigKPMTOCTI, NporpamHi 3acobm
noctadasmcsd pasoM 3 KOMN’HoTepamMu  Oe3KOLUTOBHO, BWKOPWUCTOBYBa/IUCH |
PO3NOBCIOPKYBa/IMCb  BiflbHO 11 GE3KOLITOBHO. 3 PO3BUTKOM  MPOrpaMHOro
3a0e3MneyeHHs BUTPATM Ha MOro po3pobKy CTPIMKO 306iMblUytoTbCA, BOHO CTae
BM3HAYaNIbHOIO CKNA0BOIKD KOMM’HOTEPHWUX TEXHOMONi, WO 3MYLUYE 3MiHWTK
CTaBNEHHS A0 HbOTO K A0 ToBapy. Y ciuHi 1969 p. 3’aBuBCA No30B ypsagy CLUA go
KomnaHii IBM, cyTb skoro nonsrana B TOMY, WO MOCTa4aHHA NpPOrpaMHOro
3abe3neyveHHs pa3oM 3 KOMM’OTEpaMM 3aBaXae PO3BUTKY KOHKypeHuii. Y 1970 p.
thipma AT&T noumHae mocTavyaTh [epXKaBHi Ta HayKOBi YCTaHOBM OrMepawiiiHo
cuctemoro UNIX 3 3a60pOHO0 A/11 KOPUCTYBadiB Ha PO3MOBCIOMKEHHS | 3MiHY L€l
nporpamn. Y 1976 p. binn Teitc ony6nikyBaB CBii "Bigkputuii nnucT Ao
€HTy3iacTiB”, B fKOMY 3BMHYBaTUB XaKepiB Yy KpafiiiCTBi MporpamHoro
3abe3neyeHHs. 3 KiHug 1970-x pokiB MoYasiocb BMPOBaAXKEHHS PO3POBHMKaMM
nporpamMHm1X 3aco6iB NiLleH3yBaHHA TX npogykuii. Y 1983 p. P. CTonnmaH 3acHyBas
npoekT GNU 3 MeTol CTBOpPEHHs onepauiiHoi cucTemu, fka 6 Hagasana
KOpUCTyBayeBi MOXMBICTb SK YMTaTy Ti KOA, Tak i 3miHoBaTK iMoro. Ao 1991 p. yci
KomnoHeHTH OC GNU, kpim fapa, 6ynu rotosi. ¥ 1991 p. qiHCbKuil cTyaeHT JliHyc
Topeanbac BunyctuB OC Linux, fka i ctana sgpom uiei OC. Takum UMHOM
cthopmyBaUCh i yCTaNUIMCh ABa K1acyu nporpaMHoro 3abesneyeHHs, Lo iCHYITb Ha
CbOTOAHILLHIN feHb: nponpieTapHe (HeBiNbHE) Ta BiNbHE 1 BigKpuUTe.

3 NosBOKO MIKPOMPOLIECOPIB | MEepCOHaNbHMX KOMM’tOTEPiIB Ha iX OCHOBI
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noB’s3aHa YeTBepTa iHpopMaLiliHa peBontoLis, noyaTok SKoT npunagae Ha 70-Ti
pokn XX CT. i fIKy CrpaBeA/MBO MOXHa Ha3BaTW KOMM’lOTepHOK. B 70-i poku
CTBOPEHHSM KOMM’tOTEpiB Ha OCHOBI MiKponpoLecopiB 3aiiMatoTbCA amartopu, a
TaKOX BUHUKAKOTb HeBeNWKi hipmu,, AKi CTBOPIOKOTL MiKpoKomn’toTepnu. B uel vac
CTBOPEHO BOJSIOKOHHI CBIT/IOBOAW, MaTpWUYHI MPUHTEpW, MNpunagu i3 3apsgaoBum
3B’A3KOM, PifKi KpucTanm 3 Aelesoi cumpoBuHW. 3 1980-X pOKiB MOYMHAETLCA epa
MepcoHa/IbHUX KOMMN’HOTepiB, AKi BMPOBafKYHOTbCA OYKBa/IbHO B YCi CHHEPU XKMUTTS,
pagvKaibHO 3MiHIOOUM TX. B el Yac yCBifOM/IOIOTECS MPUHLMMOBI OOMEXEHHS
MOX/IMBOCTEN TPaguUiiHOT KOMN’KOTEPHOT TEXHIKWM | PO3ropTatoTbCs IHTEHCUBHI
PO3pO6KU HOBMX CNOCO6IB 06PO6KM IH(OPMALiT, HOBUX KOMM’OTEPHUX apXiTEKTYP,
peanisauii KOMN’tOTEPIB HA HOBUX (i3WYHMX npuHUMnax. Ha ubomy -etami
3’ABNAIOTLCA  MepLli  CynepKoMn’toTepy, MOYMHAKTbCA  po3pobkn  AM/MHHIO
KOMM’l0Tepa, KBAaHTOBOrO  KOMM’tOTepa,  BMPOBaKylOTbCs, HelipoMepexesi
apxiTekTypu, (OpMyeTbCs Hanpsm  GiokoMn’'lOTUHIY. Komn’roTepHi  TexHonorii
BMPOBALKYIOTLCA abCOMKOTHO B YCi CHEPUN XUTTS, pagmnKasibHO iX 3MiHIOuN. Mol 3
LibOro eTany po3ropTatThCA 3 LLUAJEHOH, HEBMUHHO 3pOCTAOYOI LUBUAKICTIO.

1972 p<- C.Kpeir (CIJ1A) cTtBopuB ipmy “Cray Research Incoporated”, sika
royana 3aiiMaTCb CTBOPEHHAM CYMepKOMI’HOTEPIB Ha OCHOBI NapasielbHoi 06p06KM
pjaHux (1976 p. — nepwwuii cynepkom’toTep Cray-1 -  6aratonpouecopHuii
KOMM’IOTep, SKWIA peanisyBaB napanesbHy 06pobKy fAaHux (OfHO4YacHy 06pobKy
6aratb0x NOTOKIB AaHWX), BiH MaB MPOAYKTUBHICTb 240 M/H. Onepauiili Ha CeKyHAY).
MMi3Hilwe 6yno CTBOPEHO Lue Uinunii pag cynepkomn’iotepis: 1985 p. - Cray-2 (1200
M/H. onep/cek, 1988 p. - Cray Y-MP (2670 Tuc. )). Oco61BO iHTEHCMBHO PO3po6Ka
i CTBOpPEHHA cynepkoMmn’toTepis Benuca npotarom 1990 - 2000 pokis, Ha
CbOTOAHILLUHIA AeHb iCHYHOTb COTHI CynepKOMM’tOTepiB y Pi3HMX KpaiHax: KuTal,
CLUA, dAnonii, HimewunHi, ®paHuii, IHAiTi 17.4.).

1972 p. - B Mmepexi ARPANET 3’ABMAMCA CePBICK €M1eKTPOHHOT NoWTU
(30kpema, BBEAEHO 3HaYOK @) i Telnet).

1972 p. - CTBOPEHO NepLUMiA CeHCOpHMIA ekpaH (thipma Control Data, CLLUA) ans
KOMM’toTepHOi cuctemn PLATO 1V; ue 6yB ekpaH 3 rpaTKol iH(pavepBOHNX
npomeHiB Ha 16x16 6n10KiB. 3 TOr0 4acy CEHCOPHi Aucnaei  CyTTeBO
YAOCKOHaNWANCb,  JOCArAM  BWUCOKOI  PO3A4iNbHOI  34aTHOCTI | LUMPOKO
BUKOPUCTOBYIOTbCA B Cy4YaCHWX KOMM'IOTEPHMX MPUCTPOAX — MAATIKHUX
TepMiHaiaX,, TOProBMX aBTOMaTax, IHOPMALIMHMX KiOCKaX, KWLUEHbKOBMX
KOMN’toTepax TOLL.

1973- p, - B mepexxi ARPANET 3’aBuBcs cepsic nepefadi taiinis FTP (FTP -
file transfer protogpl, npoTokon nepegayi aiinis).

1973 p, - CTBOPEHO MOBY f0ri4yHOro nporpamyBaHHs PROLOG pgnsi po3pobku
CUCTEM LUTYYHOrO iHTENEKTY, 30KpeMa, eKCNepTHUX CUCTEM.

1973 p. - hipmoto IBM CTBOpPEHO NepLUMiA XXOPCTKWIA MarHiTHUIA AMCK.

1973 p. - iHiuioBaHO nporpamy DNSS cTBOpeHHA rn06anbHOI cucTeMu
no3nLioOHyBaHHSA i HaBirauii (NisHilwe nepeiimeHoBaHo Ha Navstar-GPS i GPS).
1973 p. - Y gocnigHuubkomy LeHTpi Xerox PARC po3p06/eHO KOHLenLito

rpadivHoro iHTepgeiicy kopuctyBada WIMP (Windows, Icons, Menus, Point-in-
Click), Ha ocHOBI sKOi CTBOpeHO Komn’toTep Xerox Alto; 3apa3 rpadiyHuii
iHTepdeiic KopucTyBaya € CTaHAAPTHOKD CKNALOoBOK BinbLIOCTI onepaLiiHuX cucTem
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1nprKnagHux nporpam.

1974 p. - dipmoto Intel cTBOpeHO nepluniA yHiBepcanbHUA 8-po3psagHuMia
mikponpouecop Intel-8080, Ha OCHOBI SiIKOFrO 6ynM CTBOPEHi MepLui MepcoHasbHi
Komn’totepu. Liei mikponpouecop micTve 6000 TpaH3MCTOPIB, MaB TaKTOBY 4acToTy
2 Mry i apgpecyBaB 64 Kb6aiT nam’ati. ®ipma Intel 6yna nioHepom
MiKPOMPOLLECOPHOI TEXHIKM Ta 3aNMLWIAETLCA BeLyYMM CBIiTOBMM PO3POGHWUKOM i
BMPOGHMKOM MiKponpoLecopis, came T iael, TeXHONOrii /i CTBOpeHi Ha X OCHOBI
MIKPOMPOLIECOPN  BM3HAYa/IM  eTanu  eBOJIIOLIT  KOMM'IOTEPHOI  TexHiku. Cnig
3a3HauMTH, WO, Kpim Intel, icHye 6arato cipm, WO 3aiMatOTLCA PO3POOKOKD i
BMPOGHMLTBOM MiKponpouecopiB. MoxHa HasBaTu Taki ipmu, sk AMD, Texas
Instruments, Sun Microsystems, Motorola Ta iHLui.

1974 p. - iHxeHep Efgapa PobepTc CTBOPMB NepLumii Mikpokomn’totep Altair,
Lo MaB LaneHnii (i HecnogisaHuiA) KOMepLiAHWIA yenix.
1974 p. - B CUIA 3anylleHo nepwmini cynyTHWK rno6anbHOi cucTeMm

nosuLioHyBaHHs, A1s MOBHOTO MOKPUTTS 3eMHOI  MOBepxHi HeobXigHO 24
CYNYTHUKMN.

1976 p. - C.0xo6¢ i C.BO3HSK CTBOPWAM MEPLUNIA NEPCOHATbHWIA KOMM’HOTep
Apple T, sKuiA npoaasasca Yy 3i6paHOMY BUTNAA.

1976 p. - C.Kpeli cTBOpMB nepwmnii cynepkomn’iotep “Cray 1”. Lle 6ys
6araTonpoL,ecopHuii KoMN’roTep, SKuii peanisysas NapanenbHy 06po6Ky AaHNX.

1977 p. - nepwunin KOMNNEKTHWIA cepiliHnii MK (Apple 1), y HbOMy BrepLue
BUKOPWCTOBYBA/NCL KOMbOPK, TpadiyHi peXXMmy BMCOKOT PO3L4iNbHOI 34aTHOCTI Ta
3BYKOBI MOX/IMBOCTI, LU0 MOXHa BB&XAaTW 3anoyaTKyBaHHAM MYyNbTUMELIAHUX
TEXHONOT I, a TakoX BOYyfOBaHa MoBa nporpamyBaHHs BASIC. Komn’toTep MaB 8
CNOTIB PO3LUMPEHHA A19 MiLKIHYEHHA NPUCTPOIB KOPWUCTYBaYa, LWO [03BOJISE
Ha3BaTW WOro apXiTeKTypy BiAKpUTOIO; Le OyB meplunii KOMN’toTep 41 Mac, a He
Ans KBanihikoBaHWX crewianicris.

1977 p. - 3anponoHoBaHO NpoTokon TCP/IP, sikuiA AOCi € OCHOBOK opraHisauii
nepegadi iHhopmauii B IHTepHeTi.

1977 p. - B MacauyceTcbkoMy TexHonoridyHomy iHctutyTi (CLUA) cTBOpEHO
meplly cucTemy BIipTyanbHOI peasibHOCTI - nporpamy Aspen Movie Map, ska
CUMYNIOBa/1a NPOryNAHKY Mo MicTy AcrieH. 14es BipTyaibHOT peasbHOCTI 3’sBunacs y
CraHicnaBa Jlema (1964 p., "Cyma TeXHOMOrI”), NOHATTS “LWITYYHOI peasbHOCTI”
6yno BBeAEHO XyAOXHWKOM MaiipoHom Kprorepom, a TepmiH “BipTyaibHa
peanbHicTb” 3’aBmBCsA Yy 1989 p. ([O.J1aHbep). 3apa3s TexHoNorii BipTyanbHOT
peasibHOCTi  LUMPOKO BUKOPUCTOBYIOTHCA B IHAYCTPIT po3Bar, TpeHaxepax i
CUMYNSTOPaXx, NPOEKTYBaHHI i An3aiiHi, BiiCbKOBNX TEXHOMOTiSAX TOLLO.

1978 p. - cTBOpEHO 16-po3psgHuii mikponpouecop Intel 8086, BiH MaB Linuii
PS4 YLOCKOHaNeHb, AKi 3abe3neumnn NigBWLLEHHS NPOAYKTMBHOCTI Ha MOPSAOK
MopiBHAHO 3 NpoLecopaMmn NonepeaHix NOKoNiHb.

1978 p. - ipmoto Intel BUNYyLLEHO NPOLIECOP aHANOroBUX curHanis 2120, sKuii
BB&)KAETLCA MepLUMM NOMepefHUKOM Kacy LUGPOBUX CUTHAbHUX NpoLecopis -
crevianizoBaHMX MiKponpoLecopis, NpU3Ha4YeHNX 419 LUPpoBoT 06pobKn curHanis
(3a3BMyaii y peanbHomy MacluTabi yacy). Liudposi curHanbHi npouecopu (LCIT) -
BK/MBWA  Knac MIKpoOMnpoLecopis, AKi  3abe3neuytoTb  BUCOKOMPOAYKTUBHY
peanisaLito CKNagHWX anroputmis 06pO6KM CUrHaIB 3a PaxXyHOK 3aCTOCTOCYBaHHS
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crneyianbHUX apXiTEKTYp 3 mapanenbHO 06pOo6KOK AaHMX, anapaTypHOi peanisauii
OCHOBHWX €fIeMEHTIB a/irOPUTMIB  TOLO; BOHWM LUMPOKO 3aCTOCOBYHOTHCH Y
BUMIpIOBa/IbHIV anapaTypi, pagionokauii, 3acobax Bisyanizauii (Y34, Tomorpadis,
BiJeo Ta aygionpouecopu), TexHiui 38’a3ky i T. 4. Mepwe nokoniHHa LCM 6yno
CTBOPEHO Ha noyatky 1980-x pokiB, 2-re - y cepefmHi 1980-x i 3-T€ - y KiHUi 1980-x
POKiB.

1979 p. - cTBOpeHO 16-po3pagHUiA MiKponpoLecop 3 8-po3psaHO0 LUMHOK
faHnx Intel 8088 gna nepcoHasbHUX KOmN’toTepiB (akTMuHO Le 6ys 18086 3 8-
PO3PSAAHOK LUMHOK AaHMX), Lein npouecop cTaB 6a3ok Ans po3pobku cimelicTea
Maimx KOMM’toTepiB.

1979 p. - CTBOPEHO OMTUYHI KOMMaKT-AMCKK auckn (CD) (komnaHii Philips Ta
Sony), macose BUpo6HULTBO CD po3noyanocs y 1982 p.
1979 p. - ¢ipma Grid Systems (CLUA) ctBopwna nepwmii nopTaTUBHWIA

KOMN’tOTep, KU BBXKAETLCS NEPLUMM HOYTOYKOM.

1981 p. - oipma IBM sunyctuna nepwwmii MK IBM PC Ha 6a3i npouecopa
Intel 8088; y LbOMY KOMM’tOTepi peanizoBaHO NPUHUMM BILKPUTOT apXiTekTypu
(30Kpema, Ha CUCTEMHIl nnati 6ynM HasABHI BiNbHI CNOTW ANA  MNiAKNHOYEHHS
NpUCTPOiB KopucTyBaua), L0 3abe3neynno LIaneHWin PUHKOBUIA YCMiX LpOro
KOoMM’toTepa, 3a 1-2 pOKM BiH CTaB (PaKTUYHWUM CTaHLAPTOM MEPCOHaNLHOrOo
KoMN’oTepa.

1981 p. - dipma Microsoft po3pobuna fuckosy onepauiitHy cuctemy MS DOS
Ansa 16-po3psgHUX KOMN'oTepiB (3a 3aMOBNEHHSAM IBM).

1981 p. - ctBopeHo (A.OcbopH, CIJ1A) nepwmii  3aranbHOAOCTYMHWIA
KOMepUiHWiA HoyTOYK Osborne-1, AkuiA He HabyB NOLUIMPEHHS. Y 1982 p. y npojax
HagiliLoB nopTaTuBHMIA Komn’toTep ipmm Compaqg Ha npouecopi 18080.

1982 p. - cTBOpeHO Mikponpouecop Intel 286, skwiAi MmictuB 134000
TpaH31CTOpiB, MaB 24-6iTOBY LUMHY, afpecyBaB 16 M6aiT nam’aTi i MaB 3axMLLEeHNI
pexum pobotn (To6TO Ha piBHI npouecopa 3abesnedyBaB 3axWCT MNpPorpaM Bif
B3aEMHOr0 BM/MBY), LWIO CTUMYNHOBaNO PO3pOOKM 6GaraTto3agauyHux omnepaiiHnx
CcuUCTeM.

1983 p. - komnaHis Apple BrnpoBaguna rpadiyHuini MaHinynsTop (6inblue
BiJOMWIA SIK MUMLLIA) Y CBOEMY NMEPCOHAILHOMY KOMM’HOTEpi.

1983 p. - BunyweHo komn’totep HP-150 (dpipma Hewlett-Packard, CLUA) 3
CEHCOPHUM EKPaHOM.

1983 p. - CTBOpeHO MepLunii WaxoBmii kKomn’toTep Belle, iioro koediuieHT Eno
cAras 2250, Lo BiANOBIAAa€E PiBHIO MaiicTpa.

1983 p. - po3pobneHo cTaHAapT MSX Ha apxiTekTypy MobyToBOro
KomMn’toTepa.

1983 p. - oipma IBM Bunyctuna MK IBM PC/XT, akuit maB BOy[OBaHWiA
YOPCKWA AUCK.

1984 p. - kopnopauis Apple Computers BunycTtuna komn’totep Macintosh Ha
32-po3psigHoMy Mikponpouecopi Motorola 68000, sikuiA MaB rpadivuHuii iHTepdieiic i
aKyCTUYHWIA BMXig, LLIO O3HaMeHYBas0 NosiBYy TEXHOSOTIT My/IbTUMELS.

1984 p. - A.MaxntHoB (CPCP) cTBOpPMB KOMM’HOTEPHY rpy “TeTpic” ans
Komn’toTepa “"EnekTpoHika-60”, ska nisHiwe 6yna nepenvcaHa gns nNepcoHabHNUX
KOMMN’tOTepiB Y BeNMYE3HIl KiNbKOCTi BEPCIl.
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1984 p. - cipma Apple (CHIA) Bunyctuna nepwmii  HOyTOYK 3
pigiHHOKpYCTaNiYHUM aucnieem. LLInpoke po3noBCIOMKEHHS HOYTOYKIB novanocs y
1090-i poku 3aBAAKM YAOCKOHANIEHHIO TEXHOSIOT T PiAVHHOKPUCTaTIYHUX GUCTINETB.

I *1784 p. - imxeHepom KomnaHii Toshiba (Anoris) ®yazio Macyoki BUHaingeHo
¢rew-nam’ate - TBEPAOTINbHY  HaniBNPOBIAHWKOBY  €HEproHe3anexHy
népesanucyBaHy nam’sTb;, Ha CbOFOAHILLIHIA fAeHb (hneLl-HaKonuuyBadi CcTanu
CTaHZAPTHUMU MPUCTPOAMU MEPCOHILHUX KOMM’KOTEPIB | OCHOBHUMM 30BHIiLLHIMU
HociiMM  iHGhopMaLlii, TMNOBWIA 06’eM X CTaHOBWUTb OAMHWLI - [ecATKu [6aiT i
pocsrae 1 T6aiiT. Ha faHuil Yac BXe BWUrOTOBMIEHO KOMM’HOTEPU, B AKMX 3aMiCTb
YKOPCTKOFO AMCKY 3aCTOCOBYHOTLCS (h/eLl-HaKonmyyBadi.

1985 p. - 3’aBMBCA Neplunii 32-pospsagHuii mMikponpouecop Intel 386, skuii
micTriB 275000 TpaH3MCTOPIB | NIATPMMYBaB 6araTo3afauHuii pexxum poboTu.

1985 p. - ipmoto Microsoft BunyweHo Hagbygosy Windows 1.01 fo
onepauiiHoi cuctemm MS DOS, ska siBnsina co60k Nepluy Cnpoby peanisyBatu
6aratosafjayHe onepaLiliHe cepefoBuLLe 3 rpadidyHuMK iHTepdelicom; nepLui Bepcii
Windows 4acTo HasuBatOTb OMepauiiHMMK 060/IOHKaMK, X04a BOHW MICTUAW Psif
e/leMeHTIB OnepavLiiH1X CUCTeM, ane BCe XX BUKOPUCTOBYBaIM (yHKLiITMS DOS.

1985 - 1986 pp. - y BenukobpuTaHii CTBOPEHO TpaHCN’toTEPU | PO3P06/IEHO
napasiefibHi KOMM’OTepHi CUCTEMM Ha TX OCHOBI, a TaKOX CUCTEMY MPOrpaMyBaHHS
Ans napanenbHWX cuctem Occam; TpaHCn’toTep - LUe efemMeHT nobyaosu
6araTonpoLLeCoOpHUX CUCTEM, BUKOHAHUIA Ha OAHOMY KpuCTasi.

1989 p. - BunyweHo Mikponpouecop Intel 80486 (1,2 MAIH. TpaH3WUCTOPIB,
BOy[OBaHUIA ~ MaTemMaTWuYHWIA  CMIBNPOLIECOP,  Kell-nam’sTb,  KOHBEepum3auis
0641CNEHD);

- BUNYLLeHO rpagivyHy 06onoHKy MS Windows 3.0;

- cipmoto Intel BunylWweHo npouecop AnA  Helipokomm’iotepis  180170NX
ETANN, sKuiA 6yB ycnilLHO 3aCTOCOBaHMIA y BiliCbKOBMX HEPOKOMMN HOTepax.

1989 p. - 6GpuTaHCbKMiA BYeHWA Tim BepHec Jli po3pobuB i 3anpornoHyBas
rno6anbHWin rinepTeKCTOBWIA NPOEKT, BiOMUI HUHI K BcecBiTHe naByTUHHA (World
Wide Web - WWW) - 0CHOBHWiA, Haii6ifbLL MONYASPHWIA CepBiC Mepexi IHTepHeT.
KoHuenTyanbHi ocHoBu WWW 6yno 3aknafeHo nporpamoto Enquire, sky Tim
BepHec J1i ctBopuB y 1980 p. MpoTarom 1991 - 1993 pp. B npoueci poboTn Hag
MpoeKTOM BCEeCBITHLOr0 MaBYTWUHHA HWUM Oyny po3pobreHi cucTema ifeHTudikauii
pecypcie URL, MoBa po3miTku rineprekcty HTML, npoTokon nepedadi rineprekcTy
HTTP, AKi € OoCHOBaMW Cy4aCHUX TEXHOMOrin IHTepHeTy. Y 1990 p. HUM Xe B
pamKax npoexTy Oynu cTBOpPeHI nepLuwnii y cBiTi Be6-cepaep «httpd» i nepLuvm Y CBITi
rinepTekcToBwii 6paysep WorldWideWeb.

Y 1980-x pokax MpOSBAMMCL SABMLLA KOMM’IOTEPHOI  3a/ieXKHOCTI  Ta
KOMM’IOTEPHOI  irpOMaHii SIK MCMXIYHOrO 3axBOPHOBaHHA. 3aBASKM  PO3BUTKY
MYNbTUMEAIAHNX TEXHOJOTIN, YAOCKOHANEHHIO KOMM'KOTEPHUX irop (B TOMY uuchi
nosBi M pO3MOBCHMKEHHIO on-line irop), BNpPOBaKEHHIO B HUX TEXHOMOTIN
BIpTYa/lbHOI peasbHOCTI Li ABMLLa Habyn 3arpo3nnBMX MacLLTabis.

1990 p. - B CLLA komnaHieto Bell Labs cTBOpeHO neplunii MakeT ONTUYHOIO
KOMN’toTepa, CTBOPEHWMIA MisHiwe onTuyHuin npouecop Il nokoniHa DOC 1l 6yB
3pateH nepesipsTK o 80000 CTOPIHOK TEKCTY B PeXMMi NOLIYKY cnosa. Po6oTu no
ONTUYHOMY KOMM’tOTepY PO3rOpHYy/MCb Y CBITi 3 1980-X poOKiB i MPOLOBXKYHOTLCA
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6aratbma pipmamu, B Tomy uuchi Intel Ta IBM.

1990 p. - ¢ipmoto Microsoft BunyuweHo Hagbygosy Windows 3.0 3
NiATPMMKOK npouecopiB 1386 i3 3axulLieHMM pexumom, U nporpama Habyna
BE/IMKOT NOMYNAPHOCTI Y KOPUCTYBaYiB.

1991 p. - iHCbKMIA CTYAeHT JliHyc TopBanbie BUNYCTUB MepLUly BEpCito CBOET
onepavuiiHoi cuctemn Linux. *We

1992 p. - dipmoto Microsoft BunyLLEHO 3HAYHO MOKpPaLLeHY i YAOCKOHaNeHy
Windows 3.1, B AKili peanizoBaHO Linii psg eheKTUBHUX iAel, TaKUX K PEXnMm
WYSIWYG, wpngptn TrueType, MexaHism OLE ToLLo. ]

1992 p. - CTBOPEHO MepLUMIA CyyacHWiA Kpocnnatdopmosuii (MpuaaTHUA ans
Garatbox onepauiiHux cuctem) 6paysep NCSA Mosaic (Mapk AHapeeceH). Llei
6paysep HabyB LUMPOKOI NOMYNSAPHOCTI, BMKOPUCTOBYBABCS MPOTArOM TPMBanoro
yacy. BiH maB BigKpWUTWIA Kog i CTaB OCHOBOK A/ HACTYyMNHWX 6pay3epis, Takux K !
Netscape Navigator Ta Internet Explorer. Ha cbOrogHilHiii AeHb CTBOpPeHO 6arato
6pay3epiB, HalibinbLL NonynapHUMK cepep akux € Internet Explorer, Mozilla Firefox,
Google Chrome, Opera. CyuyacHi 6pay3epy Hanexatb [0 BifIbHOTO NPOrpamHOro
3abe3neyeHHs i 4acTo MOCTa4ardTbCA Y KOMM/EKTI 3 iHWWMKU MNPOrpamMHUMM
3acobammn (Hanpuknag, 6paysep Internet Explorer noctayaeTbC y CKnagi
onepadiitHoi cuctemn Windows, nounHaroun 3 Bepcii Windows 95 OSR2 1995 p.).

1992 p. - ¢hipmoto IBM npefcTaBneHo siK KOHLENT MepLunii y cBiTi cMapThoH -
TenedoH IBM Simon (y npogax Hagililosy 1994 p., ane nonynsapHocTi He HabyB).

1993 p. - dipmoto Intel BunyweHo 32-po3psgHuii Mikponpolecop Pentium
(TakTOBa YacToTa 60 MIY i 66 Mru, 2-KOHBeEpHa apxiTeKTypa, MiCTuB binblue 3,1
M/H. TPaH3MCTOpIB), Lieil npoLecop 3ano4vaTkyBaB CiMeNCTBO apXiTeKTypu P5, fka
BUMycKanaca nporarom 1993 - 1997 pp.;

1993 p. - B CIJ1A BunyweHo Komn’toTepHy rpy DOOM (cTpinsinka - wyTep Big
nepLuoi ocobu), 3 AKOT novanacs ictopis Kibepcnopry.

1993 p. - 3aBepLUEHO CTBOPEHHSA I106a/IbHOT CUCTEMU NO3ULiOHYBaHHS GPS.

1993 p. - KomnaHii IBM, Motorola i Apple cnifbHO cTBOpUIM MiKponpoLecop
Power PC 3 RISC (ckopoueHa cuctema KOMaHz) apXiTeKTypoto.

1993 p. - dipmoto Apple BUMYLLEHO KWLLEHLKOBUIA NEPCOHA/IbHWI KOMN’HOTEP
Newton MessagePad, a HellofaBHO CTBOpeHOH (ipmoto Palm Computing - KMK
Zoomer.

1994 p. - uyemnioH CBITy 3 wWaxiB api Kacnapos nporpas LWaxoBiii nporpami
Fritz 3 TypHipHy 67iuU-napTito.

1994 p. - J1. Eanman (yHiBepenTeT lMiBaeHHOT KanihopHil) npogemoHcTpyBaB
eeKTMBHE PO3B’A3aHHA 3a gonomoro monekyn AHK knacuyHoi KoMGiHaTOpHOT
3afia4i KoMiBosKepa.

1995 p. - BunyuwleHo onepauiitHy cuctemy Windows 95, ue 6yna nepiua
CrnpaBXXHs MOBHOLlIHHA onepauiiHa cuctema cimeiictea Windows. Ha cborogHiLiHiin
JeHb OC LpbOro CimMeicTBa € HaiMmoLLMPeHIlIMMK y CBITI (32 feskuMm oLiHkamu, OC
Windows BCTaHOBNEHO Ha 6511M3bko 90% KOMN’tOTEPIB Y CBITi), CTBOPEHO LinniA pag
niacimeiicte OC Windows: Windows NT gns cepeepis i po6ounx cTaHuiii, Windows
Mobile gna kuweHbKoBUX KOMN'tOTepiB, BOyaoByBaHi Windows Embedded;

- BUNYLEHO 32-po3psgHuii  mikponpouecop Pentium  Pro (55 MAH.
TpaH3uCTOopIB, TakToBI YacToT 150, 166, 180, 200 MI'U, B Aap0 B6YA0BaHO Kell 2-ro
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piBHS), Le OyB Meplunii Npouecop 3 apxiTekTyporo P6, niHia skoi BunycKanach
npotarom 1995 - 2004 pp. (Mikponpouecopu Pentium Pro, Pentium II, Pentium 1I1,
Pentium M).

1995 p. - B CLUA 3anyweHoO OAHy 3 Meplmnx YChiHWMX CcouialbHUX Mepex
Classmates.com.

1995 p. - i3painbcbka hipma VocalTec po3pobuna i npeacraBuia TEXHONOTIO
IP-TenedoHii, ska fo3BoNse nepegasatyt B IP-mepexi 6yab-aKy iHopMmaLito - 3BYK,
306paxeHHs, Bigeo.

1995 p. - BnepLue onucaHo (ncuxiatp I1BaH Mong6epr, CIJTA) posnas ncuxikuy,
AKUA OTpMMaB HasBy IHTepHET-3a/leXHICTb. B 1997 - 1998 pp. CTBOpPeHO nepLui
[OCNIAHWLBKI Ta KOHCY/IbTaTUBHO-AiarHOCTUYHI LIEHTPW MO Lili Nnpobnemi.

1996 p. - 3’ABuamnca nepwi DVD -guckn (ANoHis), BOHW Masn eMHicTb 3,95
6aliT; cy4acHi cTaHAapTHI OfHolWapoBi 0gHOGiIYHI DVD matoTb 06°em 4,7 [6aiT,
3aBAAKN  BUKOPWUCTAHHIO KOPOTKOXBW/ILOBMX fla3epip (CWMHIX) eMHicTb DVD
nigswLieHo go 50 M6ainr.

1996 p. - cipma Palm Computing noyana BUMNYCK Ay>e BAANNX KMLIEHbKOBOMO
MK Palm Pilot i onepauiitHoi cuctemn Palm OS gns KIK.

1996 p. — mat4y MK 4emnioHom cBiTy [api Kacnaposum i LlaxoBuM
cynepkomn’totepom Deep Blue (Mas 200 npolecopis, ob6paxosyBas 50 Minbapais
MO3uLii 3a 3 XBUIMHK), MaTy 3aKiHUYMBCA 3 PaXyHKOM 4:2 Ha KOPUCTb JIIOANHN.

1996 p. - dipmoto Nokia BunyweHO nNepwunii  ycniwHWA KOMMYHIKaTop
(NpucTpiiA, Wo 06’eAHYE KMLIEHbKOBWIA NepPCcOHaNbHWIA KOMN'OTEP | CTiNIbHNKOBWIA
TenedoH) - Nokia 9000 Communicator.

1997 p. - BunyweHo Mikpornpouecop Pentium MMX (cuctema KoMaHfg
pO3LUMpeHa KOMaHAamu1 11 pob0TU B My/bTUMEZIAHMX nporpamax, binbLue 4,5 MAH.
TpaH3ucTopiB, TakToBI YacToTh 166, 200, 233 MIL, yacToTa WnHKM 66 MIL).

1997 p. - B CLUA cTtBOpeHO nepy niry kibepcnoptcmeHis Cyberathlete
Professional League (3aBAsiKu BeNMYe3Hiin nonynspHocTi rpyu Quake, sika 3’aBuniacs y
1996 p.).

1997 p. - dipmoto Intel BunyweHo mikponpouecop Pentium 11 (7,5 mnaH.
TPaH3UCTOpPIB TiNbKW Y AApi npouecopa, TakToBi vacToTu 233, 266, 300 My,
36iblieHMn A0 32 K6GaWT Kelw Neplioro PiBHS), Y HaCTyMHOMY POLi BWMYLLEHO
Pentium Il OverDrive.

1998 p. - ipmoto Intel BunyweHo mikponpouecop Celeron - feLLo cnpoLieHuit
i 3gewesneHnin Pentium 11,

2000 p. - dipmoto Intel 3anoyaTKoBaHO CIMENCTBO MPOLIECOPIB HA HOBIN
apxiTektypi NetBurst - cynepckanspHa TrinepKOHBEEpPHA MiKpoapXiTeKTypa
(mikponpouecopn Pentium 4 - 2000 - 2006 pp., Pentium D - 2005 - 2006 pp.).

2001 - 2007 pp. - BNpOBaLXeHO baratosfepHi apXiTeKTypy NPoLEecopiB, B AKMUX
NiABULLEHHA NPOAYKTUBHOCTI [JOCATAETbCA He LUAAXOM  NiJBULLEHHS TaKTOBOI
4acToTK, a 3a paxyHOK napasenbHOT 6araTonoTOKOBOT 06PO6KM AaHuX, L0 paHille
Mano Micle Tifbky y cynepkomn’ioTepax. [lepwim 6yB 2-aepHWii  mpouecop
POWER 4 Big IBM (2001 p.), y 2004 p. dipma Sun Microsystems Bunyctuna 2-
AaepHUin, a'y 2005 p. - 8-agepHuid npouecop, y 2006 - 2007 pp. dipmu Intel Ta AMD
MoYa/M  BUNYCK 2-, 4- i 8-AfepHMX Mpouecopis, fAKi  noYanm  LWIKMPOKO
BMPOBaLXYBaTUCh Y NEPCOHaNLHUX KOMM OTepax.
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2003 p. - tipma LensLet (I3painb) BUroToBMNA ONTUYHKIA Mpouecop Enlight
256, sKuiA ABNsie Cco60K0 LUMAPOBMIA  CUTH&IbHWIA  MPOLECOP 3 OMTUYHUM
aKkcenepaTtopoM, WO MicTUTb 256 iHTerpa/bHUX nasepiB, MNpouecop Mae
NPOAYKTVBHICTb 8-HOI2 onepauiil 3a cekyHay. Y 2004 p. dipma LensLet novana
CepiliHnMin BMNYCK LMX npouecopiB. Po6oTM MO ONTUYHMX NpoLecopax BeayThbes
MPOBIgHMMW HayKOBMMW ycTaHoBamu i ipmamu: y 2008 p. K/IHOUOBi enemMeHTu
ONTWMYHOro npouecopa cTBopeHo ipmamm Intel Ta Luxtera, y 2009 p. nosifgomneHo
Npo Po3poOKY TeXHOMOrii BUrOTOB/IEHHSA ONTOENEKTPOHHMX MPUCTPOIB i ONTUYHMX
npotecopis y MacadyceTcbKoMy TeXHOMOriYHOMY iHCTUTYTI, ¥ 2007 p. CTBOPEHO
epeKTMBHI ONTUYHI MOAYNATOPU ANS ONTUYHKUX Npouecopis y dipmi IBM, y 2010 p.
(hipmoto  Intel NPOAEMOHCTPOBaHO NPOTOTMM ONTUYHOIO NPOLecopa.

2003 —2004 pp. - noyatok Bymy couiasibHUX mepex: 3anyweHo Linkedln,
MySpace, Facebook. Ha cbOroHilHiin feHb couianbHi Mepexi cTaim OgHUM 3
HaMMonynspHILINX CErMeHTIB IHTEPHETY, KW Cepi03HO BNAMBAE HA XXWTTSA NIHOAEN.
CouianbHi Mepexi CTanu CrnpasXHIMU NOXMpavamy yacy i cepiiosHUM (hakTopom
NOLIMPEHHS IHTEPHET-3aNEXHOCTI.

2007 p. - B MNiBgeHHIl Kopei nomep Big CcepueBoro Hamagy remMep, NpoBisLwm
50 roAuH y BipTyaslbHOMY CBiTi KOMM’HOTEPHOT Fpu.

2008 p. - ¢hipma Intel npeacTaBmna HoBy MikpoapxiTekTypy Nehalem, Ha OCHOBI
SKOT BUroToBNAKOTLCA baraTosgepHi npouecopu Core 17, Core 15 (MiCTATb He MeHLLUe
731 M/IH. TPaH3UCTOpIB).

2009 p. > B HauioHanbHiin JliBepmMopcbKiin nabopatopii JloypeHca (CLUA)
CTBOPEHO YHiBepcaslbHy ribpuaHy nnatdopmy, fka 3a JONMOMOroK HaHOeneMeHTIB
06’eqHye 6ionoriyHi i HanmiBNPOBILHUKOBI €MEKTPOHHI eneMeHTU. Lle BigkpuBae
nepcneKTMBK NobyaoBM NPUHLMNOBO HOBUX - GIOHAHOENEKTPOHHMX IHOpPMaLiiHNX
NPUCTPOIB, SAKI  MOXYTb MOEAHATM  LUBMAKOLIHO €NEKTPOHHUX €fIEMEHTIB 3
BMACTUBOCTAMM 6i0NOTIYHMX IH(hOPMALIHUX CUCTEM.

2010 p. - dipma Intel noyana BNpoBagKeHHS MiKpoapXiTekTypin Westmere
(ymockoHaneHHs1 Nehalem), peanisoBaHoi y npouecopi Gulftown, skuia mictuts 1,17
MApPL,. TPaH3UCTOPIB.

Komn’loTepun 3acTOCOBYHOTLCA BYKBaIbHO B YCiX rasny3ax nofCcbKol AisnbHOCTI,
MPUHLMNOBO 3MIHIOOUM AK 3ac06K i cnocobu poboTW, Tak i caMm YCTPI XUTTA.
IHbopmaLiiiHi TeXHOMOTIT CTarTb MOBHICTIO eNeKTPOHHUMK. BursHaumnach CTilika
TeHAEHLIA 3MiHW CTPYKTYpUW MnpaLi Ha KOpUCTb HEBUPOOHUUMX ranyseid, NOB’A3aHUX
3 06pOo6KOH iH(hopMauii. Y PO3BUHEHUX KpaiHaX YWCeNbHICTb MNpayiBHUKIB Y
HEBMPOOHMYI cdepi, Tak 3BaHMX OQICHMX NpayiBHMKIB, 3alHATUX MNepPepobKoto
iH(hopMauii, nepeBuMLLY€E YMCENbHICTb MpaUiBHUKIB Y BUPOBHNYIN ciepi, i 3 poKy B
PiK TX YacTKa NPOAOBXYE 36i/bLUyBaTMCL. KOMN’IOTEpHA IHAYCTPIA CTasia MOTYXXHO
BU3HAY/IbHOKD Ta/ly33t0 EKOHOMIKM, MPUYOMY B Hiil iCHYHOTb fABa CaMOCTIliHMX i
TICHO NOB’A3aHMX CEKTOPU - CTBOPEHHS amapaTypHUX i NporpaMmHuMX 3acobis.
CdhopmyBanach iHhopmaLiitHa iHAYCTPis. PO3BUTOK €NeKTPOHHO-064MCNIOBaIbHOT
TexHiku, 3acobiB i MeTOAiB CMifIKyBaHHA 3 Hel, CTBOPEHHA aBTOMAaTWU30BaHMX
iH(hopMaL,iiHO-NOLIYKOBMX CUCTEM, METOZIB PO3Mi3HaHHA 3006paXkeHb Npu3Benn Ao
TOrO0, L0 KOMMA’toTepy CTann B 3MO3i NPOBOAUTM 3MICTOBHMWI aHani3 pisHOMaHiTHUX
006’eKTiB. 3’ABMBCSA HOBWIA HayKOBWUIA HampsMm - po3pobKa MalLUMHHOMO (LUTYYHOrO)
iHTenekTy. PO3BUTOK iH(OPMALiiHWX TEXHONOTIA NPOAOBXKYE ITWM 3 HapOCTaKuoH
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LUBMAKICTIO:  3MIHIOOTLCA  MOKOJIHHA  MiKpOMpOLecopiB, 3pocTaldTb  06cArn
OrMepaTMBHOI Ta 30BHILUHLOT Nam’aTi, MiABULLYHOTLCA TaKTOBI 4acTOTU i LIBUAKOAIS,
BAOCKOHa/IIOIOTLCA  MPOrpaMHi  3acobu, po3pobnsloTbCA  HOBI  apXiTeKTypu
KOMM’HOTepiB i T.4.

HaBoauTW KOHKPETHI faHi, 0CO6AMBO YWCeNbHi, CTOCOBHO CY4aCHOr0 CTaHy
iH(hOpMaLiiHMX TEXHONOTIN MaiiXke HEMOX/MBO, OCKIIbKM BOHW [OYXKE LUBWAKO
3MiHIOHOTbCA. [pOTArom yciel icTopil eneKTPOHHOT iHopMaLiiiHo-064MctoBaIbHOT
TexHikM (3 noyatky 50-X pokiB XX CT.) 3p0CTaHHA T YncenbHUX NOKas3HUKIB Jobpe
ONuUCYeTbCA 3akKoHOM Mypa, sikuii 6yB  CHOPMY/bOBAHWUA ANA  iHTErpabHUX
MiKpocxem (MiKpOMpouecopiB i nam’dTi) TakMM YWHOM: 4YMCAO TPaH3UCTOPIB Y
KpUcTani NOABOKETLCA KOXHI 18-24 Mmicsiui. Lleit 3aKOH CTBEPAXKYE eKCMOHEeHLiliHe
3pOCTaHHsA MOKa3HMKIB iH(OpMaLiiiHO-064KCIOBaNbHUX 3ac06iB i B OCHOBHOMY
CMNpaBLKYETbCA MPaKTUYHO A9 YCiX MOKa3HUKIB — TaKTOBMX 4acToT, 06cAriB
nam’ati, 06’eMiB TeXHIYHWX HOCITB iH(opMaLii, NpPonycKHOI 34aTHOCTI KaHanis
TOWO. Xoya CMif 3a3Ha4MTH, L0 3POCTaHHSA TaKUX MOKa3HWKIB IK TAKTOBI 4acToTH,
KiNbKiCTb TPaH3UCTOPIB B O4MHWLI 06’€MY, Yac 3BepHEHHSA 40 KOMIPKM NaMm’aTi TOLLO
MatoTb MPUHLMMNOBI DyHAAMEHTa/IbHI 0OMEXEHHS, | BXe BNPUTYN Habamsunuch o
CBOIX TFpaHWYHUX MOXNMBOCTENA. Lle 06YMOBAIOE HEOOXIAHICTb MOLUYKY HOBUX
HanpsMKIB PO3BUTKY [H(OPMALIiHUX TEXHOMOTI, TaKMX SK ONTWYHI Ta KBaHTOBI
KOMM’toTepy,  BGIOKOMM’KOTWMHI,  HOBI  apXiTEKTypu  KOMM’IOTEPHUX  CUCTEM,
MOJIEKYNAPHI 064MCIEHHS, BIOHAHOKOMN’HOTEpU TOLLO.

[JocarHeHHs iHhopMauiiiHUX TeXHONOTINA, TX BMAMB Ha YCi Chepn NACLKOro
CycninbCTBa [03BO/ISIE FOBOPUTM MPO HACTaHHA MATOI iHhopmaLiiHOT peBONOLLIT;
3MIiCTOM fIKOT 6yfie nmepexif Bif onepyBaHHA AaHUMW [0 OMepyBaHHA 3HAHHAMMW i
TpaHcopmaLis iHAYyCTpianbHOro CycnifbcTBa Ha CyCMibCTBO iH(opMaLiiiHe, B
AKOMY OGinbLWIiCTb NpautoYMX 3aiiHATa BUPOOHULTBOM, 36epiraHHAM, Nepepo6Kor
Ta peanisauieto iHopmauii, i 0c0611MBO BULLOK T1 (DOPMOIO - 3HAHHAMMW. PO3BMHEHI
KpaiHW BXXe MPaKTUYHO Nifiwam go Liei AKOCTi CycninbeTaa.

KOHTPOJIbHI MNTAHHA:

LLlo Take “iHhopmaL,ia” B 3ara/lbHOMY PO3YMiHHI LIbOr0 C/ioBa?
LLlo Take iHhopmaTuKa?

LLlo Take iH(hopMmaLiiiHi pecypcun?

LLlo Take iHhopmauiiHi TeXHOMOTii?

LLLo po3ymitoTb Mig MOHATTAM “HOBI iH(hOpMaLiiiHi TEXHONOTiT™?
LLlo Take Komn’toTEPU3aLLiA?

LLlo Take iHthopmaTu3aLis?

LLlo micTuTb B c06I iH(hopMmaLliliHe cepepoBuLLe?

LLlo Take iHhopmaTU3aLLis MeaUYHOT AifNbHOCTI?

10 LLlo BMBYae MeAmMyHa iHhopmaTuka?

\ 1Akuid 3 rpacikiB po3noginy pisHMX BUAIB pecypcis Bifnoeigae iHhopmaLitHomy
pecypcy?

©ooNOOTHWNE
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12.Akuii 3 rpadikis po3r|o,q|ny pi3HMX BMAiB pecypcua Bl,qngsl,u,ae.eHepremuY:omy
pecypcy? o * ‘s

13.4kunin 3 rpadikiB posnoginy pisHUX BUAIB pecypciB BiAMoBi4aE CYPOBUHHOMY
pecypcy?
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KOMITKOTEPHI OAHI: TUMN JAHWNX, OBPOBKA TA YTIPABIHHSA.
TEXHO/IOI'M OBPOBKWN TEKCTOBOT IH®GOPMALIIT.
TEKCTOBWUI PEOAKTOP WORD

1. TEOPETUYHI BIJOMOCTI

Komn’toTepHi gaHi. Tunn gaHux.

Byab-ka iHopmauiss B KOMMN’tOTEPi MOBMHHa OyTW npeAcTaBneHa B
thopmanizoBaHomy Burnagi. Lle wini ymcna, cumMBonn, sMiHHI BeNMYMHK Towo. BoHK
NPeLCTaBNATLCA B ABINKOBIM CUCTEMI YACNEHHSA Y BUTNAAI HAabOpYy 3HaYeHb Hy/IB -
"0" Ta oAmMHMLL —'1” . AKLLO AaHi MOXYTb HabyBaTu NnLLe ABOX 3Ha4YeHb "0l (Hynb)
abo "1" (oguHWUS), TO KinbKicTb iHdopmauii cknagae 1 6iT. OKpeMuit enemeHT
AaHUX, KW CKNafaeTbCs 3 MOCNIAOBHOCTI BOCbMMPO3PSAHUX 3HaveHb (8 6iT),
HasuBatoTb 1 6GaiAT. HalinpocTilwmid cnoci6 - 3akodyBaTV KOXHWIA CUMBOS, SIKUIA MK
BBOAMMO, Hanpuknag, 3 KnaeiaTypu, MOCAIAOBHICTIO HYNIB Ta OAVWHUUL 3i CTa/IUM
po3mipoM. KOXXHOMY OKpemMOMy CWMMBOJY K/aBiaTypu CTaBUTLCA Y BiAMOBIAHICTb
BOCbMUPO3PAAHUIA Kog. Tabnunus Takux KoAiB cTaHgapTu3oBaHa i gna IBM-cymicHuX
Komn’toTepis HasmBaeTbcs ASCIl  KogyBaHHS. [ns npuknagy: Benukin nitepi A
Bignosigae kog - 1000001 B ABiMKOBIN cucTemi, Maniin niTepi a - kog 1100001
Okpemuii enemeHT AaHKX B Nporpami € abo KOHCTaHTa, abo 3MiHHa.

PO3pi3HAOTL YOTUPK CTaHAAPTHUX 6a30BUX TUNW JaHUX, SKUMK onepye EOM:
Lini, AicHi, cMBONbHI Ta noridHi (6ynesi).

Llinvid Tvn gaHux 3abesnedvye 3afgaHHs Linvmx uucen. B KoHkpeTHii MEOM
ICHyIOTb O0OMeXeHHA Ha fianasoH uinmMx uucen. B cydacHux TEOM  okpewmi
eNeMEHTN AaHUX NPeAcTaBnsatoTbCA Yy BUINAAil 2-x 6aiiToBux cnis (16 ABiiKoBMX
po3psadiB) i gianasoH X BM3HavatoTb Mexi Big 0 go 65536 (216 abo Big +32768 [0
-32768. Mpuknagy gaHux winoro tuny: 2, 275, 0, +76, -789.

3MiHHI | KOHCTaHTK AiicHOro TMNy - Ue AifcHi yncna. 3annc AiicHoro ymucna B
MEOM 34iliCHIOETLCA Y ABOX BUTNAAAX:

* YnC/o 3 NNaBaryoo KoMoto, Hanpuknag 163,502; 0,00067; 99,33;

* 4yucno, npeacTaBfieHe B €KCMOHeHUianbHi opmi, Hanpuknag, 2,501E-6;
1,1E7; 3,4E+5, e 2,501E-6 = 2,501*10.

B eKCnoHeHUilHil (opmi 3pyyYHO NpeACcTaBnATA Ay)Xe Mani abo Aye BenuKi
yncna. HaliBanmBIiWi XapaKTEPUCTUKM AIACHUX Yucen - fiana3oH MOXIUBUX
3HayeHb | TOYHICTb, fIKi BU3HAYatOTLCA CTPYKTYPHUMWU OCOGIMBOCTAMU KOHKPETHOT
NMEOM.

CUMBOMIBHUIA TUN. 3HAYEHHAMWU CUMBO/ILHOTO TUMY € €N1EeMEHTN CKIHYEHOrO i
BMOPSAKOBAHOrO Habopy 3HakiB  (Hampuknag, Tabnuus Kogie KOW 7.
.123 4567 890;: <=>@ ABBT..).

Oani Tvny String. [aHi, 3HauYeHHAMWU SKMX € rpyna cumMBoniB (CroBo a6o
AEsKUIA TEKCT), Ha3MBatOTb TEKCTOBMMM (iHLLWIA TepMiH - psaaku). Hasea Lporo tuny
JaHnx - string. [Mpy HanucaHHI NporpaM 03HaKOK TEKCTOBOI CTasol € anocTpodu,
MK SKUMM 3anmncaHa rpyna cumBeofie, a came: "5M "LvivE "Kuis”. Onxke, 2001 - ue
Lina yncnosa cTana, a “2001" - TekcToBa CTana. TeKCTOBI AaHi TUMy string MOXYTb
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MicTUTK o 255 cMMBONIB, OfHaK 4acTo MOTPi6Ha MeHLUa KiflbKiCTb CUMBOAIB M, SKY
3a4al0Th B onucax Tak: string [n].

JloriyHuin  Tun. BusHauvaeTbcsi TBepAKeHHAMM Tuny TRUE (BipHO) a6o
FALSE (HeBipHO). Kpim TOro, KOpUcTyBay 4acTo MOXe 3a4aTy BMaCHUA TN JaHuX,
NOTPiGHNIA ANSt KOHKPETHMX A0AATKIB.

Hag, pisHuMKM Tnamy faHWX BU3HAYeHi OCHOBHI apu(MeTWYHI onepauii Tuny
[0faBaHHA, BigHIMaHHS, MHOXEHHS, AiNeHHdA, >, <, <, > Ta iHwWi. [JaHi MOXHa
BMOPAAKOBYBaTM 3a BIANOBIAHMM  @IrOpUTMOM, COPTYBaTW, MNepeTBOptoBaTH,
BUKOHYBaTW Haf HWMM iHWI Ail. [Ons KepyBaHHA BEAVKUMM MacvBamy AaHUX
iCHYIOTb CreLianbHi NporpamHi NpPoAyKTW, SiKi NonerwytoTb X 06pobKy Ta aHanis.
Lle Tak 3BaHi cucTemMn KepyBaHHs 6asamu gaHunx (CKB[). Haibinsw Bigoma CKBJ,
Access, fka BXoauTb 1o nakety Microsoft Office.

TexHonorii 06po6Kn faHnX.

Poboye Mmicue cy4yacHOro KopucTyBaya KOMM’lOTepa MPakTUYHO HEMOX/IMBO
yaBUTU 6Ge3 O(iCHOrO NakeTy. YHiBepcaibHe LifbOBE MPU3HAYeHHA 3aco6iB, LIO
BXO[ATb B i0ro cknag, o6yMOBMAN LUMPOKE PO3MOBCIOAXKEHHSA LibOr0 NPOrpamHoro
3abesneyeHHs (M3) ceped BCix KaTeropili KopucTyBadiB -  Biff HayKOBMX
CniBpoGITHNKIB A0 cekpeTapiB. CBOE MOXOMKEHHA OGiCHI nNakeTW BeayTb Bif
nporpam 06po6KM TeKkcTiB. [Mepwi MNOBHOLiHHI OGiCHI nNakeTw, WO MICTATb
TEKCTOBUIA MPOLLECOpP, PefakTop efeKTPOHHMX Tabnuub i Pi3Hi yTWUAITK, 3’ABUAUCH
nuwe y 80-x pokax XX ctonitta. MNioHepoM Yy cepi ohiCHUX NakKeTiB BBaXKAETbCA
KomnaHisi Lotus, sika B 1982 poui BunycTuaa nepLly sepcito TabamMyHoro pefakropa
Lotus 1-2-3 (3aiimaB ycboro 256 Kb O3I1). B ubomy > poui komnaHis Microsoft
BMMYCTWUA NepLUy Bepcito TekcToBoro pegaktopa Word gns DOS. Yepes gesiknii yac
[0 Habopy odiicHMX nporpam 6ynn AoAaHi Nporpamy 4ns NPoBefeHHA Npe3eHTaLil,
nnaHyBabHUKN-OpraHaizepy, a TakoX MepCcoHa/IbHI CUCTEMM YnpasniHHSA 6a3amu
JaHnX. OCHOBHWIA eTan eBoMtoLiT 0iCHMX NaKeTiB MpunaB Ha noyaTtok 80-X pokiB
[0 cepegnHn 90-x. Mopganblui YAOCKOHANIEHHA CTOCYBaMCA NWine MOKpaLLeHHSs
KOPUCTYBaLbKOro iHTepdieiicy, 3py4HOCTI y po6oTi, iHTerpauii B IHTepHeTTOLO.

OdhicHMiA nmakeT -- CyKymHIiCTb nporpam (gogartkiB) 3  YHihikoBaHUM
iHTepdeiicom, sKi  J03BONAIOTb BWKOHYBAaTM pPOGOTY 3 06PO6KM iH(opMmaLi.
OCKinbKy cyyacHi iH(opMaLiliHi TEXHONOM BNEBHEHO pPyXatoTbCs B GiK PO3BUTKY i
BTiNIEHHS KOHUeNUii "4MdppoBOi HEPBOBOT cucTeMU” MIANPUEMCTB, LIO 3abesnedye
poctyn o 6yAb-AKUX IHCTPYMEHTIB | JaHWX, B3aEMO3B’A30K CMiBPOBITHUKIB,
CTaH4apTu3aLito | KepyBaHHsA [LOKYMEHTOOOIroM, TO O(iCHI NakeTu nepepocnn y
OGicHi cmcTemm.

Knacugikauis BifoMmx odicHUX nakeTiB. OMICHI naketn, Lo ICHYHTb
CbOTOfHI, MOXHa PO3AINMTM (32 KOMEPLIAHUM MPUMHLMMIOM) Ha FPynu: KOMepLiliHi
(nnaTHi), BigKpMTi (6E3KOLLTOBHI), YMOBHO-KOMepLiiiHi {ffaTHe OHOBMEHHA Ta
nigTpumka). Cepep Hux Microsoft Office, OpenOffice, EasyOffice, Star Office
Koffice, Applix Siag Office, GNOMEOffice, Hancom Office. Bigkputm
HasnBaeTbCs M3, Konii SKOro MOXKHa BifIbHO PO3MNOBCHOKYBATH, BUKOPUCTOBYBATM Y
By ab-AKUX Linax, BUXigHI Koay nporpamy AOCTYMHI YCIM Ta X MOXHa 3MiHI0BaTH,
nicng 3MiHW KOAW NePBMHHMX Mporpam abo mporpam, LU0 BK/IOYaTb (parmMeHTy
BigkpuTOoro I3, TakoX MOBWMHHI 3anMLIATUCA BIAKPUTIAIIN | BilbHUMKW. KOXHWIA
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OhiCHUIA MaKeT CTBOPKOETLCA i BMKOPUCTOBYETLCS Ans okpemoi OC (HanpuKknag,
Microsoft Office gna MS Windows, KOffice gns KDE), a6o ansa kinbkox (Open
Office gna MS Windows i Linux). TakoXx MOXHa BUAININTK OiCHI NakeTw:

« ans fokymeHToo6iry (Microsoft Office, Open Office, Star Office Ta iH.);

* NS KONeKTMBHOI po6oTn (GroupWise, SharePoint Portal, Lotus Domino R5);

* TaK 3BaHi "odicn”, AKi ABNAOTL CO60K Habip nporpam Aas poboT 0iCHOro
NiANprMeMCTBa | MOXYTb BKOYATU BCe HeobOXigHe Ans /oro poboTtu, a came: 3acobu
NigTPYMKN  TenegoHiB, [OKYMeHTO0Oiry, cepBepiB, Bi€OCMNOCTEPEXEHHA Ta iH.
(Template 20, "Tpemiym Odgpic™);

* TaKOX iCHYE OhiCHMIA MakeT Ana KMweHbKoBMX MK Ta MOBiNbHUX TenedoHis,
Hanpuknag, QuickOffice Premier - mo6inbHWIA odic, TpeTs Bepcis SKOro Mae
nporpamy poboTv 3 AOKYMEHTamu, efeKTPOHHUMMK TabauusMu i eNeKTPOHHUMU
npeseHTaLismu.

CyyacHWii oicHWIA NaKeT NOBUHEH MaTW MOX/IMBICTb:

* CTBOPEHHS: TEKCTOBUX AOKYMEHTIB, rpaivyHmX, 3MilLaHnX TUNiB LOKYMEHTIB,
iHTepakTUBHUX Npe3eHTaLili, Web-CTOPIHOK 3 MyNnbTUMeELIS;

* CTBOPEHHSA i poboTa 3 6a3aMu faHux;

* OpraHisaLlis pob0oTu 3 eNeKTPOHHOK NOLUTOH;

* MepeBipKa Npasonucy;

* MOX/IMBICTb NOTIYHOT PO3MITKWN JOKYMEHTIB;

* CTBOPEHHA rpadikis Ta giarpam;

* HasIBHICTb LLIAG/IOHIB;

* 06po6Ka MaTemMaTUYHOT iHhopMaLii.

OCHOBHI BUMOT 1 40 po60TK 3 OPICHM NPOrpaMHUM MaKeTOM:

e BMMOrM [0 CUCTEMHMX pecypciB (baxkaHo, W06 OQicHWMIA nakeT 6yB
AKHaMMEHLU PEeCcypPCOEMKMM, WO 3abe3neyunTb MOro KOPEeKTHY poboTy HaBiTb Ha
CTapux Komn’roTepax);

* IErKiCTb BCTaHOBNEHHA (bakaHo, W06 HaBiTb Mano 06i3HaHa NANHA 3MOorna
BCTaHOBWTW AaHWi1 NAaKeT y cebe);

* THYYKiCTb HafarofXeHb KOMMOHEHTIB (L403BONSE NIIOAWHI BCTAHOBUTM Came Te,
Lo i Tpeba);

e KpocnnaTopMeHicTb  (MOXMBICTb  BCTaHOBMeHHS [13  nig  pisHUMK
onepauiiHMMKU cucTeMamu);

* PO3YMHWIA po3nogin PyHKLi No nporpaMam 3afieXHo Bif ixX Tuny;

e EpProHOMiIYHWI iHTepdeiic (3abe3neyye 3pyyHICTb pPOBOTM 3 MNaHensMu
IHCTPYMEHTIB | MEHI0);

e rapHa BHYTpIlUHA iHTerpauis MixX gogatkamu (MoBa ife npo Te, LWO6
iHpopmaLlito 3 04HOr0 A0AATKY NepeHeCTY B iHLWIWIA 4OAATOK);

* NiATPMMKA FPYNOBOT pO60TN LOKYMEHTIB;

* MOX/IBICTb 3aXUCTY iH(hopMaLlii;

e BUCOKa HagiiHiCTb Big 3601B Ta KPUTUYHWX MOMWAOK MPOrpamHoro
3abe3neyeHHs.

CyuyacHi TexHonorii 06pobkun TeKCTiB [03BOJIAIOTL aBTOMaTUYHO MepeBipsATU
opdporpagito i rpamaTuky, BUNPaBAATM TUMOBI MOMWIIKK, iHPOPMYBaTV KOPUCTyBaYa
Mpo He3po3yMini CnoBa Yv BMpasm, NepeBipAaTU NPaBOMNMC TEKCTY Ha iHO3EMHIl MOBI.
MalUMHHWIA, a TOUHiLle, KOMM’IOTEPHWIA NEPEKNAA - Lie TaKOX NUCbMOBUIA Nepeknag,
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TaK K B pesynbTaTi MU OTPUMYEMO MUCbMOBMWIA TEKCT, ane BUKOHYE WOro He
nepeknafay, a ocobsmBa Komn’toTepHa nporpama. [F0foBHa npobnema CcyyacHuX
cUCTeM nepeknagy - BiCYTHICTb SIOTIYHO 3MICTOBOrO 3B’A3KY B PEUEHHSAX, a TakKoX
[OBi/flbHa TPaKTOBKa NepeBoAy OKPeMUX CAiB um ¢pas.

TekcToBuiA pegakTop Word.

TekcToBuii pegaktop Word € ogHieto 3 HaiinonynapHiwmx annikayii Windows,
fIKa BXOAWTb L0 cKnagy iHTerposaHoro nakety Office. BiH 3abe3neyye npakTMyHO
yci noTpeby poboTn 3 TekcTamu: Habip TeKCTy 6yfb-AKOT CKNagHOCTI, hopMaTyBaHHS
TeKCTY, NiAroTOBKa i CTBOPEHHA 4OKYMEHTIB, /INCTIB, 3BiTiB TOLO, BCTABKY Y TEKCT
pi3HOMaHITHUX rpagiyHNX MaTepianis (giarpam; "mMantoHkiB, oTorpadiii Ta iH.) i T.4.
Pepgaktop Word TakoX Hagae KopuCTyBaueBi psifi eeKTMBHUX CEepBICHMX 3aco6iB,
TakMX AK MepeBipKa NpaBonucy, aBTOTEKCT, CTBOPEHHSA i BWKOPUCTaHHSA CTWNIB,
aBTOMaTUYHWA Nigdip CUHOHIMIB, aBTOMaTW4yHe (POPMYyBaHHS BMICTY [OKYMEHTa,
3acobu cTBOpeHHATabgaub™M ‘Afaor!p.3aHaTTa MU He 3MOXEMO
po3rNsHYTU HaBiTb 1/10 moxamBocTein pegaktopa Word, MU NpocTo 3po6umo
KOPOTKMIA OrNsig TOro, IK BUKOHYBATW Habip i NpocTe pearyBaHHs TEKCTY.

B pegakTopi Wbrd BTineHa npuHumun "wo 6aunw, Teuvi otpumyew” (\yhatjou
see is what you get* .a6a.cLLip™ LLI6GTO AOKYMEHT Ha eKpaHi mMae
TOYHO TOM CaMI/II’\|VILU 4™ wodii LU gip|piffe "sHalllo" Cnpoulye po6oTy no
CTBOPEHHIO JOKYMEHTIB.' L7 -

PepakTop Word 3a6e3neuye BenMKuiA Habip (yHKLIA poboTK 3 TEKCTOM: 3MiHa
LWpWTiB, TX PO3MIpIB i CNOCO6IB 300paXKeHHs, 3MiHY pO3TallyBaHHS TEKCTY Ha
CTOpiHUi, 3MiHYy iHTepBaniB MK psgkamy Ta MK ab3auamu, . CTBOPEHHS
KOMIOHTUTY/IB, aBTOMaTUYHY BCTaBKy MOJIB Pi3HWX TWUMiB, HOMEPIB CTOPIHOK Ta iH.
Word mae WMpoKWii Habip cepBiCHMX (yHKLiA: MepeBipka MpaBomnmcy, NOLLYK
CMHOHIMIB, CTBOPEHHS Tabnuub,!MantoHKIB | TEKCTOBMX eqieKTiB, aBTOMaTWUYHI
NOLLYK i 3aMiHy 3afaHuX parmeHTiB Towo. Y pegakTopi Word HasBHi iHTerpoBaHi
3acobu poboTM Yy KOMM'HOTepPHUX Mepexax. Word MiATPUMYE  MexaHi3m
BNpoBamkeHHs1 06°ekTiB OLE-2 (object linking and embedding - 3B’f3yBaHHA i
BMOHTOBYBaHHS 06’€KTiB), L0 3abe3neyye /oro B3aemogito 3 iHwumy Windows-
annikauisamu, nepl 3a Bce 3 nakety Office, i [03BONAE CTBOPHOBATU "CUHTETUYHI"
[OKYMEHTW, AKi BK/IOYaOTb 06’€KTW, CTBOPEHi iHWKMMKM annikauismu (Hanpuknag,
piarpamy TabnuuHoro npouecopa Excel, 3BykoBuiA 3anmuc, Bifeoknin, rinepTekcTt
Towe). Cnig MaTu Ha yBasi, WO Y MOBHIlA Mipi Li MOXNMBOCTI peanisytoTbes TiNbKK B
€NEeKTPOHHUX IOKYMEHTaX, IKi MOXYTb BKNOYATW 06 €KTU Pi3Hi 3a CBOEID (hi3MYHOHO
peanisauieto. Word Hagae rHyuKi 3ac06M APYKY LOKYMEHTIB: ApYK YCiX ab0 TiNbKu
33/1aHOI TPYnU CTOPIHOK, BWOIp OpieHTaLii CTOPiIHKW | 1T po3mipy, APYK TifbKu
napHux abo TifbKW HenapHUX CTOPIHOK, KepyBaHHA PO3TalllyBaHHAM TEKCTY Ha
CTOPiHUi i T.M.

Pepaktop Word € 6araToBiKOHHOIO annikalieto, TO6TO BiH MOXe npaLtoBaTi B
0AHOMY CeaHCi poboTu 3 6araTbMa JOKYMEHTaMU, KOXHUI 3 AKMX BifKPUBAETLCA Y
CBOEMY BiKHi, fIKé Ha3MBaETbCA BTOPUHHWM. BTOpPWMHHEe BIKHO AOKyMeHTa
06’eAHY€eTbCA 3 BikHOM Word Y NOBHOEKPaHHOMY PeXUMi BikKHa [JOKYMeHTa - BOHU
MatoTb CMiNbHUIA PAJOK 3aroNnoBKa, ane OKpeMi KHOMKW KepyBaHHs BikHOM (puc. 1).
KHOMKM KepyBaHHSA BTOPUHHOMO BiKHa BUKOHYOTb Ti XX (DYHKLiT, WO i KHOMKKN BiKHa
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annikauii - 3aKpuTTA BiKHa AOKYMEHTa, 3MiHYy PO3MIpy BiKHa, 3rOPHEHHSI BiKHA Y
KHOMKY. BTOpWHHE BIKHO 3ropTaETbCsi Y KHOMKY, KA PO3MILLYETLCA Y HVDKHIi
YyacTWHI pobodoro Jhansa BitoHa pefakTopa i MICTUTb M’ [IOKYMEHTa, KHOMKY
CUCTEMHOIO MEHIO Ta KHOMKM KepyBaHHS BIKHOM. 3 YCiX BTOPUHHMX BIKOH Y KOXXHMUIA
MOMEHT Yacy TifIbKU OfjHE € aKTVBHWUM - Te, 3 SKMM BUKOHYETHCSH pPobOTa y Leii
MOMEHT, BOHO € BEPXHIM 3 YCixX BIKOH;

MaHenb
KepyBaHHA
3arofioBKy "onosHe MeHto Word BikHom Word
~Teroocain jovHo? WedMkAWo W
Mpita QuiGe Crar Xéwy, foovnr £2\VS4 X' X
*il»3M 5
MaHers
I'L"'IJ&/ T w 79 ipegatap Void, -
o38O Wwdt«asopi iniiay | Wnd&feiw;
[0 «ieegy inopBawn)o Ty Office. Bikw taevt UHBTB
ipo6oTarw nmMmc Tup Tekcty i"umyasnsu

f.m rm iatt i crxrpek» A<mrkatiarus, nness jems ros», BCTaAKy'y TeHeT
IpihTNA Kaxcpbn® (bi3pTW; HajaHy te*oipadi& Ta iB}
hIWCV Weed MMX B3Ne »pXTYLWIYBK pAf «HBLL
N AW, Non 0 Sgjupks I"HVI}OHHE)(,,«I'IOTSKCT engq
IvoLwvaiiA LopP. CLUMSIALL LLIBLUTSILL (*X]E))KRI'ILLI BLUY
-5 I 1% ta

y e r.««qmci'ﬁﬁw e L

HOT» to#» <1 W, 'm i n avkpi lie skna» apue
cnopna».o»yKenta
[Mum
aPl  **r>: V Y kn$
-7 — X —
MaHens iHCrpymeenk
Ne aaqy Moawwl *

Puc. 1

Mepexif, MK BTOPUHHUMW BiKHaMV BUMKOHYETLCS 32 [LOMOMOroK KOMOGiHauii
Knasiww Ctrl+F6 (npv uboMy BiAKPUTI BiKHA MO Yep3i akTUBYKOTLCA) ab0 Yepes MyHKT
"OKHO” r0/I0BHOr0 MEHHKO (LLNSIXOM BMOOPY MOTPIOHOrO BiKHA i3 CNUCKY BTOPUHHMX
BIKOH). Ko/MM BTOPWMHHI BIiKHA 3rOpHYTI Y KHOMKW, MOTPIGHWIA JOKYMEHT MOXHa
aKTMBI3yBaTK 3a AONOMOroH NiBoro Knika (J1K) Ha iioro KHomui.

MiX [OKyMeHTamu, BIKPUTUMK B OAHOMY ceaHcCi (MK TX BiKHaMMn), MOXHa
NErko BUKOHYBATW 06MiH gaHuMn. O6MiH AaHUMK MK AOKYMEHTaMM, a TaKoX i MiXK
annikauismu, 34iNcHI0ETLCS 3a Jonomoroto 6ydepa obmiHy (clipboard), skuii sBnse
Co60l0 creuianbHy OpraHi3oBaHy oOnepauiiHOK CUCTEMOKD 06/1acTb OnepaTUBHOT
nam'sTi, B SKiA TMMYaCOBO 36epiracTbCs iHhopMaLiiHUA 06°eKT ((pparMeHT TeKCTY,
Ma/tOHOK, (haiin i T.4.), WO Hagani KoniteTbea 3 6ytepy (BCTaBNSETLCA) B MOTPiGHE
micLe.



Pepaktop Word BxoauTb [0 Ccknagy iHTerposaHoro nakety Office i
BMKOPUCTOBYE [eAKi CTaHA4apTHI 3acobu UbOro nakety (BigKpMTTA Ta 36epeXKeHHs
haiinis, peaaryBaHHs hainis, ApYK AOKYMEHTIB, (JopMaTyBaHHS JOKYMEHTIB Ta iH.).

Ha puc. 1 HaBeaeHo BikHO Word 3 BigKpUTUM Yy HbOMY AOKYMeHTOM "Tloxsana”.
BoHO MiCTUTB:

1. PsJoOK 3arofioBKy, B SKOMY MPWUCYTHI: KHOMKa CUCTEMHOrO MEeH0, iM’s
anfikayii Ta iM’a LOKyMeHTa (OCKi/IbK/ BTOPUHHE BIKHO [OKYMeHTa 06°cfHaHe 3
BIKHOM anikau,ii), KHOMKN KepyBaHHS BiKHOM.

2. TonoBHe MeHIO BiKHa, [0 SKOFO CTaHAapTHO BXOAATb MyHKTW: “daiin”,
"Mpaska”, "Bug", "BcTaBka”, "®opmat”, "Cepsuc”, "Tabnuua", "OkHO", "?". Cnig,
MaTW Ha yBasi, WO CKMaf rOMOBHOIO MEHIO MOXE 3MiHIOBATUCb 3a AOMOMOro
HanawTyBaHHs.

3. MawHeni iHCTpymeHTiB. [laHeni iHCTPYMEHTIB He € 060B’A3KOBUMY
efleMeHTaMM BiKHa, X MPUCYTHICTb Ha eKpaHi i nepenik naHesnen 3aanTbCs LWASAXOM
HanawTyBaHHs napameTpis Word. Ha puc. 1 300paeHO HaiuacTille BXMBaHi
naHeni "CraHgaptHas" i "®dopmaTupoBaHuMe”, a TakoX naHenb "PucosaHue".

4. Poboye none, B SKOMY BWKOHYETbCA pobOTa 3 [OKYMEHTOM, 3
FOPU3OHTANILHOIO | BEPTUKANBbHOK JliHiKamMu. 3a [0MOMOroH HUMX KepykoTb
PO3MiLLEHHAM JOKYMEHTa Ha CTOPIHLi (334at0Tb FOPU30HTaNbHI 1 BEPTUKaIbHI Nons,
BigCTYNM i BUCTYNN). JTiHIKN € HEO6OB A3KOBMMI €feMEHTaMU BikHa.

5. Fopun3oHTa/IbHA | BEPTUKa/IbHA CMYTW MPOKPYYYBaHHS.

6. PAAOK CTaHy, B IKOMY BMBOAMTBLCA CY>K60Ba iHhopMaLjis: MOTOYHUI PeXnM,
MOTOYHA NO3MLLIA Ha CTOPIHLiI (PAJOK i CTOBNYMK) Ta iH.

MaHenb IHCTPYMEHTIB fABASE CO60KH CTaHZApTHWUI HEOOOB’A3KOBWIA efeMeHT
BikoH Windows i Windows-annikauiii. BoHa £BAsie €060 rpyny KHOMOK,
MO3HaYeHUX MNIKTOrpamaMu Halbifbll 4acTO BUKOPWUCTOBYBAHMX KOMaHA. 3aryck
KOMaHAW, L0 3HaXOAMTLCA Ha MaHeni iHCTPYMEHTIB, 34IACHIOETLCS 3a AOMOMOro
JIK Ha 17 KHonui. 3BMyaliHO maHenb iIHCTPYMEHTIB ABASE COBOI0 PAAOK, ane MOX/MBI
M iHWi BapiaHTW 17 odopmneHHs. TMpu3HayeHHs MaHeni IHCTPYMEHTIB -
NPULLBMALINTM POBGOTY KOPMCTYBaya 3a paxyHOK MPUCKOPEHHS BUKAUKY HainbinbLu
nonynspHMX KoMaHg. KomaHga 3 naHesni iHCTPYMEHTIB BUKIMKaeTbeA ogHMM JIK Ha
i nikTOrpami (ans BUKAMKY Yepes rofIoBHe MEHIO MOTPI6HO ABa abo i Tpu JTK).

IHCTpyMeHTabHI 3acobm pegakTopa Word 3acHOBaHi Ha BifgnoBigHWX 3acobax
OC Windows i, y BiZ4noBifHOCTi 3 UMM, YTBOPIOKOTb TpiaZy: roN0BHE MEHIO - NaHeri
IHCTPYMEHTIB - KOHTEKCTHE MeHI0. YCi Li 3acobu HasBHI B pefakTopi Word y Tomy
X Burnagi, wo i 8 OC Windows. IHTepdeiic kopucTyBaya pegaktopa Word Takox
ABNSAE COBOKD iepapxiyHy CMCTEMY, OCHOBHUMW efleMeHTamu SKOi € [0/10BHE MEH!O,
MEHIO KOMaH[, Aianorosi BikHa, MHOXMHA 06 €KTIB Ta IHCTPYMEHTa/bHI 3aC00U.

MyHKTW ronosHoro MeHto Word saBnst0Tb o600 BXOAM 40 MiANOPSAKOBaHUX
MEH0, Ki 06’eAHYOTb NOAIGHI 3a MpPU3HAYeHHSM KOMaHAW. [ns BUKAMKY MEBHOT
KOMaHAy NoTpibHO 06paT BiAMOBIAHWUI NYHKT rO/0BHOrO MeHH, TOOGTO AaTu Ha
HboMy J1K, a noTiM y nignopsiiKoBaHOMY MeHHO (MEHIO KOMaHA), LLO 3’ABNSETbCS Ha
ekpaHi (BMnagae 3 obpaHoro nyHKTy) gat JIK Ha MOTPi6HiA KomaHAi. AKwo
KoMaHfa noTpebye AN BUKOHaHHA A0AATKOBOI iH(hopmauii, To ana i BBeAeHHS
BMAAIOTLCA CreLlianbHi 3anuTu y BUMSA4I AianoroBux BIiKOH, CMAMCKIB BM6OpY,
repeMmnKayis Ta iH.
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Mpu3HaveHHs NMYHKTIB FONOBHOMO MEHIO:

"®ann" - Bci onepauii, NoB’s3aHi 3 (ainamu, APYKOM i hopmaTyBaHHSAM
CTOPiHKM (BIAKPWTTS iCHYHOUYOro, CTBOPEHHS HOBOIO i 36epeXKeHHs poboyoro daiiny,
nepernsg pobo4yoro JOKYMEHTY, 3aKpUTTS AOKYMEHTa, HanallTyBaHHA napaMeTpiB
APYKY TOLLD).

"MpaBka” —.ci onepauii 3 6ygepom 06MiHy (BMpi3aHHS, KONitOBaHHSA, BCTaBKa),
MOLUYKOM i 3aMiHOO €/1eMEHTIB TEKCTY, BigMiHa i MOBTOPEHHS OCTaHHIX onepauiii).

”Bug" - BCTaHOBMEHHS BapiaHTy MOAaHHS JOKYMEHTa Ha eKpaHi (3BMYaitHWuiA,
€NeKTPOHHWIA, CTPYKTypa, PO3MiTKa CTOPIHKW, FOMIOBHWUIA AOKYMEHT), KepyBaHHSA
BMICTOM BikHa Word’y (BKNHOUYEHHA/BUKAOYEHHSA MaHenei iHCTPYMEHTIB, MiHIOK
TOLLO), KEpYBaHHA KOMOHTUTY/MaMN Y AOKYMEHTI Ta 3MiHa MacliTaby Bifob6paxeHHs
[LOKYMEHTA Ha eKpaHi.

"BcTaBka" —BCi onepauii, NoB’A3aHi 3i BCTaBkOl (CMMBONIB, MONiB, HOMepIB
CTOPIHOK, aBTOTEKCTY, MPWMMITOK, (aiiniB, ManloHKIB TOLL0), BK/OYaOUM
BOYZOBYBaHHA 06’€KTiB.

"®opmaT" —BCi onepavii, NoB’a3aHi 3 hopmaTyBaHHAM (BUA WPUGTY i iWoro
napameTpu, napameTpu ab3awis, napameTpu CrMUCKIB TOLLO);

"Cepsic" - pi3HOMaHITHI foAaTkoBi (yHKUIT (nepesipka npasonucy, nigoip
CWHOHIMIB, MepeHoCW CfiB, 3aXUCT €eNeMeHTIB AOKYMeHTa Ta CaMOro AOKYMeHTa
TOLLO, a TaKoX HanawTyBaHHA Word’y, 30Kpema, HanalTyBaHHA F0/I0BHOMO MEH!O,
MEHIO KOMaH/, naHeneli iHCTPYMEHTIB Ta iH.).

"Tabnuusa" - BCi omepawii, NoB’A3aHi 3i CTBOPEHHsIM i 06pobKo Tabnuub
(KpecneHHs Tabnuui, BCTaBka Tabnuui, hopmaTyBaHHS efemMeHTiB Tabawuui, BCTaBKa
thopmyn Ta iH.).

"OKHO" - BCi onepauii, noB’A3aHi 3 BTOPUHHUMK BikHamn Word
(BNOpALKYBaHHA | po3TallyBaHHA BTOPMHHUX BIKOH B po60o4oMy noni, BUOGIp BikHa,
pO3A4iNeHHs BiKHA).

"?" - poBigkosa cuctema Word.

[Jesiki 3acobu ronoBHoro meHto Word € CTaHfapTHUMKU ANA ycix annikauii
nakety Office (BigkpuTTa (haiiny, 36epexkeHHs hainy, BUAAEHHSA | KOMilOBaHHA Y
6ydep 06MiHy, BigMiHa Aii TOLLO).

3anuc aiiny Ha gucK Moxke 6YTV BUKOHaHWA ABOMa cnocobamu:

e KOMaHAot "CoXpaHWTb Kak ..." MyHKTY "®aiin" rofoBHOro MeHto;

e KOMaHAow "CoxpaHuTb" MNyHKTY “®aiin™ rofoBHOr0 MeH abo KHOMKOH
"CoxpaHuTb" (ii nikTorpama sBnse cob0K 306paKeHHS AMCKETW) Ha CTaHAapTHIi
naHeni iHCTPYMeHTIB.

Mpu BUKopUCTaHHi KomaHan "CoxpaHuTb" (abo KHonkn "CoxpaHuTb") (haiin
3annCcyeTbecsl Mig ICHYHUMM iM’AM, SAKLWO BOHO BXe Oy/n0 MPUCBOEHE KOMY
KopucTyBayem. [lpu nepwomy 3anuci aiinly BWAAErbCA  AianoroBe  BiKHO
“CoxpaHeHne [OKYMeHTa", yepe3 sike 3af4aloTbCs Micue 30epexKeHHs, Tvin Ta iM’s
taiiny, npu upbomy Word aBTOMaTMYHO MPOMOHYE iM’A (haliny, WO ABNSE COBOHO
nepwunii psAoK TeKCTy, i Micue 3anucy dainy - Teky "Moum gokymeHTbl". [pu
HaCTynHMX 36epexeHHsX aitny komaHgoto "CoxpaHuTb" fianorose BIKHO He
BMAAETLCA. Mpu BMKOPUCTaHHI KOMaHAn "CoxpaHuTb Kak ..." 3aBXAW BUAAETbCA
pianorose WKHO "CoxpaHeHne AoKyMmeHTa". KepyBaHHSi UMM [ianoroBMM BiKHOM
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30IMCHIOETbCA 32 [OMOMOrOH  KepyruMX KHOMOK, AKi MatTb Hanucw, Lo
MOACHIOKOTB TX NPU3HAYEHHS.

BigkputTs gokymeHta Word moxe OyTu 3AiiiCHeHe KislbkoMa CTaHAapTHUMK
ana Windows-annikauii cnocobamy. Haliwsuawmii — 6e3nocepefHe BigKpUTTA
[OKymeHTa 3a gonomoroto 2JIK Ha iioro nikrorpami abo KomaHgow "OTKpbITh”
KOHTEKCTHOTO MEHIO, fiKe BUKIMKAETbCA [/ [OKYMEHTa 3a AO0MOMOrow Mpasoro
Knika (MK) Ha oro niktorpami. ¥ ronosHoMy mMeHto MS Word gnsa BigkputTa
NOKYMEHTa iCHYe kKoMaHAa "OTKpbITb", Sika Mpoay6/boBaHa KHOMKOK Ha MNaHerni
iHCTpYMeHTIB "CTaHaapTHas".

Mpy BUKNMKY KoMaHaM "OTKpPbITb" BUAAETLCS Aianorose BiKHO "OTKpbITUE
[OKyMeHTa", 6yfoBa i BUKOPUCTaHHA AKOrO MOAi6HI 40 BiKHA AiaoroBoro BikHa
36epeXxeHHst (hainna. ,

Kpim Toro, fekinbka OCTaHHIX JOKYMEHTIB, 3 SKUMW Beflacd poboTa, MOXYTb
OyTM BIigKpWUTI 4epe3 NyHKT "“[OKyMeHTbI" ronoBHoro meHto Windows. [ns
JOKYMEHTa TaKOX MOXe OyTW CTBOPEHWIA ApAMK, SKWIA MOXKHA PO3MICTUTM Ha
po604OMY CTO/I i BUKOPUCTOBYBATU 415 BiAKPUTTS JOKYMEHTA.

[JosigkoBa cuctema nobyaoBaHa MOBHICTHO aHasoriyHO AOBIAKOBIV cUCTeMI
Windows. BoHa BUK/INKaETLCA 3a AOMOMOror JSIK Ha nyHKTi "?" rofIoOBHOro MeHKo
abo HaTuCHeHHs Krasilw F1. Kpim TOro, iCHye KOHTEKCTHa [OBifKa, fKa
BUKNMKAETLCA Yepe3 JIK Ha kHonui "?" CcTaHAapTHOT NaHeni iHCTPYMeHTIB (npw
LIbOMY rpaiiuHmii BKa3iBHMK (['B) NepeTBOPHOETLCA Ha 3HAK NMUTaHHS, MOro NOTPiGHO
HaBECTM Ha He3pOo3yMinunii enemeHT i aati J1K) abo Ha KHoMLWi"?" y psaKy 3aronoBka
[iasioroBoro BikHa.

Ak i B camii OC Windows, y Word icHye KOHTEKCTHE MEHIO, SIKE BUKMKAETHCS
3a gonomoroto MK Ha NeBHOMY efleMeHTiI.

[ns 3a6e3neyeHHst 3pyUYHOCTI poB60TM KOXHA KHOMKa MaHei iHCTPYMEHTIB Mae
Ha3By, fKa Bifo6paxye 11 Npu3HaveHHa. s Toro, wob nobaymT HasBy KHOMKW,
NOTPIGHO HaBeCTW Ha Hel MB i TPpILKKM 3aTpumMati ioro.

3anyck Word 3ailiCHIOETbCA CTaHAAPTHUMM 3acobamm  3arycKy anikaii
Windows: uepe3 rofioBHe MeHIO, 3a [OMOMOIrOH Ap/vKa Ha poboyomy ctoni abo
LLSIIXOM BiAKPUTTS JOKYMEHTA.

Word nam’atae CTaH yCixX JOKYMEHTIB, 3 SKUMU BiH MpaLtoe y JaHOMY CeaHCi
po6otw, i npu 3akpuTTi Word, a TakoX MpW 3aKpWUTTi [JOKYMEHTa, L0 He OyB
30epeXkeHnin Micna pefaryBaHHS, BWUAAE MOMNEPEDKEHHA MPO Le 3 MpOorosuLieto
3anmcaTu JOKYMEHT Ha [UCK.

2. NMPAKTNYHA HACTUHA

3aBaaHHA Nel. 3anyck pegakTopa Word i BCTAHOBNEHHSA  HEOOXigHWMX
napameTpiB CTOPIHKN.

1 3anyctutn pepaktop Word. s Lp0Oro noTpioHo:

* HATUCHYTK KHOMKY "TTycK";

e 0bpaTV BKa3iBHMKOM MYHKT FOMIOBHOrO MeHo "lporpammbl”, npu LbOMY
3’ABNAIOTLCA MiANOPALKOBAHI MEHIO;
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* y MeHo "Microsoft Office” 3HaliT komaHay Microsoft Word i gatn Ha Hii
JIK. B pe3ynbTaTi Ha ekpaHi BigKpuBaEeTbCA BIKHO pegaktopa Word 3 BigKpUTUm
BIKHOM HOBOI0O IOKYMeHTa (poboye none BUrNsAae AK YACTUIA NACT nanepy).

MpumiTKa. Y BTOPUHHOMY BIKHI MOBWHHI OYTW HasBHI NiHIAKW |1 naHeni
iHCTpyMeHTIB "CTaHfapTHasa" i "dopmMaTmpoBaHme”. FAKLLO iX HEMaE, 3BepHYTUCA [0
BUKNagaya.

2. BcTaHOBUTM TaKi napameTpu CTOPIHKW: BIACTYN 3BEPXY - 2 CM, 3HU3Y - 2
cMm, BigcTyn 3niBa - 3,5 cm, cnpasa - 3 ¢cM. IMopafoK BUKOHAHHS:

e natm JIK Ha nyHkTi "®ain" ronoBHOro MeHI, MNpU LbOMY 3’ABUTLCS
BUMaJaloye MeHHo;

* Yy BuNagatoyomMy MeHto fgatn JIK Ha nyHKTi "TapameTpbl cTpaHuupl”. Mpu
LIbOMY Ha eKpaHi 3’ABUTLCA iafIoroBe BiKHO;

 patun JIK Ha 3aknagui "Mons";

e gatnm JIK y psiaKy BCTaHOB/IEHHS po3mipa nons “"BepxHee" BUNpPaBUTU
norepegHe 3Ha4YeHHA Ha 2 CM;

* @Ha/I0MyHO BCTAHOBMTM TaKi po3Mipy pewwTn nonis: “"HwkHee" - 2,5 cwm,
"leBoe" - 3,5 cm, "MpaBoe" - 3 cm. Tpu LpoMy crpaBa y BikHI  "O6paszel” MOoXHa
6aunTI 3pa3oK MalibyTHLOro AOKYMEHTY (AMB. puc. 2).

3aknagku

p3HMLiK X

NMona Pasmep 6ymarun <WcTo4YHUK Bymarn
Nons
BepHee 15 em iSwHeerl5cm

-fBpoe -2cM- “V: Npapoe: :2.cM »

nflepennei. Q tM Wnoxéxne TeisewieTa; uCaesa

r CtpaHuyy

L, HOHOCTH &

O6paseu.n
11 Npumenntsb?

Y kYA,

Puc. 2

3. BctaHoBMTM po3mip nanepy 21x29,7 cM, KHWXKOBY OpieHTauito. opsz
BYKOHaHHS:

Ha 3aknagui "MMong" BCTaHOBUTW nepemukad "OpueHTauma™ B MOSOXKer
"KHmxHas";
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e gatn JIK Ha 3aknagui "Pasmep 6ymarn” i B pagky "LUupuHa" Hanucatu: 21
cM™, Y psAaky "Bbicota” - 29,7 cwm;

e y BikoHUi "TlpuMeHuTb" faty JIK Ha KHOMUi PO3KPUTTA CMNWCKY 1 3a
ponomoroto JIK Bubpatn "Ko BceMy JOKYMEHTY";

* MepeBipUTN NPaBULHICTb YCIX HaNawwTyBaHb i faty JIK Ha Kepytouili KHonui
(K. Micns uboro BCTaHOBNATLCA BMOGpaHi Hamy napameTpu | Aianoroee BiKHO
"lMapameTpbl CTpaHULbI" 3HUKHE.

4, BcTaHoBuTKM BiACTyn nepLioro psgka ("oTcTyn nepeoii CTpokn™ abo ab3al) y
15 cm, ang yoro:
* HaBecTn "B Ha MoB3yHOK "OTCTyn NepBoii CTPOKM", LU0 3HAXOAMTLCA Ha

rOPW3OHTaNbHIN NiHiALi (Mpwn 3aTpuMLi Ha HboMy B 3’aBnseTbea Migkaska "OTcTyn,
nepeoin CTpoku'™);

* MEepeTArHyTM MOro MULIEK Ha BigMITKY 15 cM Ha CMy3i Mons TeKCTy Ha
FOPU3OHTA/IBHI NiHINAL,.

MpumiTka. Moe3yHkn "OTcTyn cneea”, "Buctyn" Ta "OTcTyn cnpasa”, WO
3HAX0AATbCS Ha FOPW3OHTaNbHIA NiHIALI, 3a4al0Tb BIANOBIAHO BiACTYN niBOPYY,
BUCTYNM TeKCTY i BiACTyN NpaBOpyY BifHOCHO BCTaHOB/EHMX NIBOr0 i MpaBOro
rnonis.

3aBgaHHA No2. BcTaHOBNEHHA WPUGTY | cnocoby BUPIBHIOBAHHA TEKCTY.

1 BcraHoButh wpndt Times New Roman po3mipom 14 nyHKTIB 3BMYaiiHOIO
HakpecneHHs. [ns usoro:

e KMauHyTM nyHKT "dopmMar’ TronoBHOro MmeHw. [py UbOMY BUMagae
nignopsgKoBaHe MeHo "®opmar™;

e y MeHo "®opmar” KnayHytn komadgy “LLpudT”. Tpu LpoMy 3’ABASETLHCA
dianoroBe BikHO "LUpuT", uepes sike 3adaloTbCs NapaMeTpu [AAs  KOMaH4u
LLipndt™; L.

* YB&XKHO 03HANOMUTUCh 3i CKNaAoM i OyA0BOO BikHa "LLpudhT";

* 06paTy 3aknagky "LUpndT” (3a gonomoroto JIK Ha Hii);

* y cnucky Bubopy "LUpudt" 3HaiT | 06patv Times New Roman, ans yoro
HaBeCcTW Ha Hboro I'B i gatm JIK (wo6 gictatuca 40 UbOro WPUGTY, MOX/IUBO,
noTpi6HO Byfie NPOKPYTUTK CMCOK 3a AOMOMOIOK CMYTY NPOKPYYYBaHHSA NpaBopyy
Mig CrnCKY);

e y CMCKy BM6OpYy "HauepTaHue" o6pati "O6bluHbIA" (gaTh Ha Hbomy J1K);

e y cnucky Bubopy “Pa3mep” obpatu 3a pgonomorow B (abo Beectn 3
KnasiaTypwu) umcno 14. na BBefEeHHS po3Mipy wpudTa 3 KnasiaTypw cnig gatv JIK
y BikHi BBOAY "Pasmep" - npu LbOMY Y BiKHI 3’ABNSETbCA TEKCTOBMWIA Kypcop, i
BipefaryBaTi Y1cno y BiKHi;

* y BIKOHUi "Tlog4yepkmBaHue" BCTaHOBUTU AOr0O BIACYTHICTb, 3a AOMOMOrOH0
JIK Ha enemeHTi "HeT". CNMCOK BapiaHTiB NifKPeCcoBaHHS po3KpmBaeTbes no JIK Ha
KHOMLj PO3KPUTTH CMIUCKY B KiHLi pagka "lMogyepknsaHue™;

e aHanoriyHo napametpy “llofguepkmBaHue" BCTaHOBUTW Konip "ABTO" Yy
BiKOHUi "LiBeT";

* BCTAHOBUTMW BIfACYTHICTb e(ieKTiB y TeKCTi, WO Oyae BBOAWUTUCH, LLISIXOM
LWATTA TaoYOK Y BIKOHLUAX MepeMukadis "BuomsmeHeHue" (SKWO B SKOMYCb

35



BIKOHL CTOITb rasiouka, T06TO BiAMOBIAHWUI e(heKT BK/IKOUEHO, TO AN MOr0 3HATTS
noTpi6Ho gatn JIK Ha BikoHLi abo Ha BigMoOBIAHOMY PAAKY);

* 3ahikcyBaTV BUKOHAHe HanalwTyBaHHSA, Ana 4voro gatm JIK Ha kHonui OK
BHU3Y BikHa ab0o HaTUCHYTY Enter. B pe3ynbTaTi BCTAHOBNIOKOTLCA 3aJaHi napameTpu
LWpUGTY.

MpumiTKY:

a) KoMaHga "dopmaT" [03BONSAE TaKOX CTBOPHOBATM CreliasibHi aHiMauiiHi
eekTn y TekcTi (3aknagka "AHumauma™) Ta BCTaHOB/OBATW MOTPIOGHMIA iHTepBan
(3aknagka "UHtepsan”);

6) KepyBaTu TUMOM LUPUPTY, MO0 PO3MIPOM | HAKPECIEHHAM MOX/IMBO TaKOX
3a ,ONOMOrOI0 MaHeni iHCTPYMeHTIB "dopmatupoBaHve”. BUKOpUCTaHHA KOMaHau
"LLpndT" 6iNbLL HAOUHE;

B) 3BEPHIiTb yBary, WO B HWXHIA 4acTWHI BikHa "LLpudT" 3HaX0AMTLCA BiKHO

"O6pasey”, B AKOMY [AEMOHCTPYETbCH, AK BUrNsgaTtuMe TEKCT Npu 3pobaeHux
HanaLTyBaHHSX.

2. BCTaHOBUTW BUPIBHIOBAHHSA TeKCTY "T10 WWpKUHE", AN 4oro:

* KMauHyTN NYHKT "®opmar” rosoBHOro MeHo;

e y MeHO "®dopmar' knayHyTM KomaHgy “A63au”’. Ha ekpaHi 3’ABNseTbCs
Aianorose BikHO "A63au";

* y BiKkHI "A63ay" o6patn 3aknagky "OTCTynbl U MHTEpBanbl”, 418 4YOro gatu
Ha Hiln J1K;

e patn JIK Ha KHOMUi PO3rOPHEHHA CNWCKY Ha MpaBoOMy KiHUi psAjka
"BbipaBHuBaHue";

e Yy cnucky Bubopy "BblipaBHMBaHME", WO PO3KPUBCA, KnauHyTu MyHKT "o
LpuHe",

* MiATBEPAUTU CTBOPEHE HanalTyBaHHA 3a fonomororo JIK Ha kHonui OK abo
HaTUCHeHHAM Knasiwi Enter.

MpuMiTKa. Cnoci6 BMpiBHIOBaHHS MOXHa 06MpaTU TaKoX KHOMKamu naHeni
iHCTPYMeHTIB "dopmMaTpoBaHue”.

3aBfaHHA Ne3. BBefeHHS i (hopmaTyBaHHS TEKCTY.

1 BBeCTM HaCTyMHWIA  BUAINEHWIA TEKCT, BWKOHYKUM, [e MNOTPiOH
MepekIoYeHHs MOBU 3a ONOMOTOH0 IHAMKATOpa MOBW Ha NaHeni 3agay.

BugineHHs hparmeHTy TekcTy y Word

[Nnsi BUKOHaHHS AKOT-Heby/b onepauii 3 BXXe HagaHWM TEKCTOM Aoro noTpibHo
BUAIAMT. Ona uboro. MB  BCTaHOBUTM Ha MOYATOK MOTPIGHOrO (PparmeHTa,
LATUCHYTUNIBY KHOMKY MaHinynatopa i npotarHytm B o KiHUSA (parmeHTa,
BUAINEHWI TEKCT BIAMIYAETLCA IHBEPCHUM KO/IbOPOM.
, ;; LLLOG 3HATW BUAiNeHHSA, NOTPIGHO KNALHYTU MULLET B 6Yab-AKOMY MiCLi TEKCTY
(TyZm X nepemicTuTbCA | Kypcop)'

J, BugineHnii parMeHT TekCTy MOXe OyTW BUAANeHWin abo BuMpi3aHWin um

ckonLLloiaHw y 6ydep 06MiHy.

MpumiTKa. 3BepHiTb yBary, Wo Word aBTOMAaTM4YHO MEepPeHOCUTb CoBa, KOMW
JOOBXMHA pafKa, Lo BBOAUTLCA, CTa€ BiNbLUOK BCTAHOBEHOT LUMPUHK TeKcTy. Mpu
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LbOMY BWUTPUMYIOTBCA BCTaHOB/EHI Nofif. pu HATUCHeHHI Enter BUKOHYETbCA
nepexig Ha HOBWIA ab3al, a He nepexif Ha HOBMWIA PAAOK.

2. BuginuTn 3aronoBOK HaniBXWUPHUM LUPU(TOM PO3MIPOM 16 MyHKTIB i
nigKpecntoBaHHAM. [ns Lporo:

* BUAINUTK 3aronoBoK, AN YOro NPOTArHyTM B npu HaTWUCHeHil NiBiil KHoNL
Bif, 1i0ro moyaTKy Ao KiHus;

* KNauHYTV Ha KHOMLi PO3ropHeHHs CnUCKY BikHa "Pasmep wpudta™ Ha naHeni
IHCTPYMeHTIB "dopmMaTupoBaHue” iy cnucky BMOopy, LU0 3’ABNAETHCA Ha eKpaHi,
KMaUHyT™M yncno 16 (abo KnawHyTW Ha BiKHI po3Mipy LUPUQTY, B AKOMY NpU LsOMY
3’ABNSETLCA TEKCTOBWIA Kypcop, | BigpeaarysaT BMICT BikHa, W06 Yy HbOMY 6yno
ymcno 16). B pe3ynbTaTi WPUQT 3aronoska 36inbwmnTbea 4o 16 NyHKTIB;

e BCTaHOBWUTWU BWAINEHMA (HaMiBXMPHWIA) WPKUGT | NiLKPECNOBaHHA Ans
3arofioBKa, A5 YOro Ha nNaHeni iHCTpyMeHTIB “dopxmMaTvpoBaHue” KnauHyTu Ha
kHonui XK (“Mony>kupHblii™) i Ha kHonui Y ("IMoaYepKHYTbIR™);

e patm JIK Ha [AOBifMbHOMY Micui TeKCTy, B pe3ynbTaTi 3arofioBok 6yae
BUAINEHNI HAMIBXVPHUM LLUPUGTOM i NiSKPECNHOBAHHAM.

3. BigmiHnTy nigkpecntoBaHHA | BWAINEHHA 3arofioBKa HamniBXWUPHUM
wpndToM. [ns uboro:

* KMNAUHYTU OAWMH pa3 Ha KHonui "OTMeHWTL" Ha naHeni iHCTPYMEHTIB
"CTaHjapTHad", B pe3y/bTaTi NifKpPec1toBaHHSA 3aro/ioBKa 3HUKHE;

* KMaUHYTW LWe OAMH pa3 Ha KHonui "OTMeHMTL" Ha naHeni iHCTPYMEHTIB
"CTaHfapTHas", Wo6 3HATW BUAINEHHS 3aronoBka HamiBXUPHUM wWwpugTtom. B
pesynbTaTi 3aroIoBOK Oyfe BUAINEHWNIA TiNbKM PO3MipoM LWpUGTY.

4. BCTaHOBWUTU 3arof0BOK MO LEHTPY Nons TeKCTY, A1 YOro:

* BUAININTY 3aro/oBoK;

* Ha naHeni IHCTPYMeHTIB “"dPopmaTupoBaHue” KiauHyTW KHOMKY “T1o LeHTpy",
B pe3y/bTaTi 3aronoBokK 6y/e BYPIBHAHO MO LEHTPY TEKCTY.

MpMMiTKa. AHanoriyHO BUKOHYETLCA BMPIBHIOBaHHS MO NiBOMY i MO MpaBoMy
Kpato Ta No LuMpuHi. MapameTpy BUPIBHIOBAHHA 3afal0TbCA Y [Aia/lor0BOMY BiKHi
"Ab3ay" KomaHam "dopmar”.

3aBaaHHsA Ned. 3anuc aliny Ha AnUCK.

1. KnauyHyTv nyHKT "®aiin" ronoBHOro MeHio.

2. Y MeHio "daiin”, o 3’ABNSETLCA Ha eKpaHi, KnauHyT koMaHay "CoxpaHuTb
Kak...". T1py LbOMY 3’ABNSETLCA Aianorose BikHO "CoxpaHeHUe JOKYyMeHTa".

3. Y pagky "lManka™ KnawHyTU KHOMKY PO3rOpHEHHS CMINCKY.

4. Y BiKHI [lepeBa TeK, L0 3’ABMIAETLCA Ha ekpaHi, KnauHyTn Teky “Auck D,
Mpy LbOMY Y BiKHI Bifo6paXaeTbcs BMICT AMCKy D.

5. 3HaitTm Teky Student i gatu Ha Hili 2JIK, npu ubomy Teka Student
BCTAHOB/IKOETLCA Y BikHi "MManka" i BifobpaxaeTbes i BMICT.

6. Mepesect 'B y psgok Beogy "Vma daiina” i gatn JIK, npu usomy y psagky
BBOAY 3’BMSETLCS TEKCTOBMIA Kypcop. 3BEPHiTb yBary Ha iM’s [OKYMEHTa, L0
MPOMOHYETLCA CUCTEMOO (BOHO 3HAXOAUTLCA Y PALKY BBOLY).

7. Bupanutun nonepegHe iM’A 3a  [OMOMOrOK  CTaHAAPTHUX  Cnocobis
peparyBaHHs i BBECTU iM’ AOKYMeHTY "Bnpasai "
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8. Mepesectn I'B y psgok BBogy "Tin caina” i gatm JIK, npu ubomy
pO3ropTaeTbCsa CNMUCOK BUGOPY TUNIB dhaliny.

9. O6patn y cnucky Bnbopy Tuna taitna Tun “[okymeHT Word", §KLLO BiH He
BCTaHOB/EHWIA.

10. KnauyHyt1 kHomky "CoxpaHuTb" Ha npaBomy 6oui BikHa. B pesynbrari
CTBOpPeHUI [JOKyMeHT 6yfe 3anmcaHo y Teky Student mig im’sm "BnpaBal.doc".
PoswmpeHHs Word [logae aBTOMaTUYHO Y BigMOBIAHOCTI 3 06paHMM TUNoOM (aiina, y
[LaHOMYy BMMAAKY - Lie po3LmnpeHHs .doc.

11: 3akiHuMTK ceaHC po6oTu i 3akpuTK pegaktop Word. Ona Uboro KnauHyTtu
KHOMKY 3aKpUTTA BiKHa y PsgKy 3arofioBka abo HaTWCHYTWM KOMGiHauito KnasiLw
Alt+F4. Tpu usomy Word Buaae 3anuT Ha 36epexxkeHHs 3MiH aiiny (To6To Ha
3anuc caiiny Ha Auck). Ha ueid 3anMT 060B’A3KOBO MOTPIGHO AaTu BignoBigp,
KNauHyBLIM KHONKY "HeT" (KW BiH 3’ABNAETHCSA).

3aBgaHHA No5. BifKpuTTA JOKYMeHTa Yy pefaktopi Word.

1. Bigkputn gokymeHT "BnpaBal.doc", gns voro:

 BigKpMTW Teky "Student”, 3HaiiTW B Hiil foKyMeHT "BnpaBal.doc”;

» patn 2J1K Ha nmikTorpami gokymeHTta "BnpaBal .doc" (a6o gatu MK Ha iioro
nikrorpami, a notim JIK Ha KomaHgi "OTKpbITb" KOHTEKCTHOIO MeHI0). B pesynbTaTi
34iMCHIOETbCS 3anycK pegakTopa Word, a MmoTiM BigKpuUTTA Yy HbOMY JJOKyMeHTa
"BnpaBal.doc”, i Ha ekpaHi 3’ABnfeTbcA BiKHO Word 3 BTOPUHHWUM BIKHOM
LOKYMeHTa.

MpumiTka. JokymeHT “"BnpaBai” mMae poslmpeHHs .doc, sike Bu3Hauvae iioro
T™MN AK JOKyMeHTa pegaktopa Word. 3aBasky LboMy 3a6e3meqyeTbea po3mnisHaBaHHS
oro npuHanexxHocTi pegaktopy Word npu BigKpUTTI JOKYMEHTA.

2. Bigkputn pokymeHT “Tlpasuno.doc” 3a gonomorow 3acobis Word. Ans
LbOro:

* KNauHyTV NYHKT "®aiin" ronoBHOro MeHto iy MeHo "daiin", o 3’aBnseTbCs
Ha eKpaHi, KnauHyTu KomaHgy "OTKpbITb" (ab0 MPOCTO Ha CTaHAApPTHI nNaHeni
iHCTPYMEHTIB KMauHyTU KHOMNKY "OTKpbITh", 3HAYOK AKOI Mae BUINAL KHWUMK, LU0
BIAKPMBAETLCA). B pe3ynbTaTi 3’ABNAETLCA Aianorose BikHO "OTKpbITUE JOKYMEHTA";

e y BikHi "OTKpbITMe [OKYMeHTa" KnauHyTW Ha KHOMLi PO3rOPHEHHS CMMCKY
Ha npaBoMy KiHLi psagka Beogy "Tanka";

* y BikHi gepeBa Tek gatv JIK Ha 3Hauky Aucka D, B pe3ynbTaTi BiobpaxaeTbes
BMICT amcky D;

* 3HanTM Ha ancky D Teky "Student” i gatn Ha Hin 2J/IK (abo o6paTu Teky
"Student” ogHum K i KnayHyT komaHgy "OTKpbITb" KOHTEKCTHOrO MeHH, abo
obpaty Teky "Student” ogHuM JIK i KnauHyTU Kepytouy KHONKY "OTKpbITb" 4m
HaTUCHYTK Knasiwy Enter);

ey Teui "Student" HasecTv 'B Ha foKyMeHT "TpaBuno.doc™” i gaTv Ha HbOMY
2JIK (abo o6patn Woro ogHum TIK i MOTiIM KnayHyTM KHOMKY “OTKpbITh"
KOHTEKCTHOr0 MeHt0). B pesynbTaTi y BikHi pegaktopa Word BigkpuBaeTbcs
BTOPWHHE BiKHO fOKyMeHTa "MpaBnno”, sike Bigpasy CTa€ akTUBHUM.

MpumiTka. PaHiwe BigkpuTe BiKHO fAOKyMeHTa “BnpaBal.doc” Takox
3a/MLIAETLCS BIAKPUTUM | JOCTYMHUM A1 po60TU. YMCN0 OAHOYACHO BigKPUTMX
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HTOPUHHUX BIKOH MOXe 6YyTU Ay)Xe BefIMKWM, BOHO MepekpuBae YCAKi peasibHi
noTpe6n KopucTyBaya.

3aBgaHHA Neb. [MepeKNtOYeHHS MK BTOPUHHUMW BiKHaMMU.

1. BWKOHaTW MepeK/loYeHHs MiX BTOPUHHUMW BiKHaMM 3a [OMOMOroH
KoM6iHauii knasiw Ctrl+F6. [na uboro:

e HaTUCHYTWM KoMmbiHauilo knasiw Ctrl+F6, npu LbOMYy BIKHO [LOKYMeHTa
"BnpaBal.doc" cTae akTUBHUM; ]

e HaTMCHYTM KoMOiHauito Knasiw Ctrl+F6 e pa3, nNpu LbOMY 3HOBY CTae
WKTUBHMM BiKHO "lMpaBuno/loc".

2. BuKoHaTM nepeknOYeHHS MK BTOPMHHMMM BiKHaMK 3a [A0MNOMOrOH
rofIoBHOMO0 MeH0. nsa Lboro: < .

* KNayHyTn KHOMKY "OKHO” rofIOBHOTO MEHIO, B Pe3yNbTaTi;3’ABMAETbCA MEHIO
"OKHO", B HWXHIili YaCTMHI IKOrO 3HaX0AUTLCS Mepenik BiAKPUTUX Y AaHOMY CeaHCi
po60TN BTOPUHHUX BIKOH, aKTUBHE BIKHO MO3Ha4YeHe Y LibOMY CMUCKY FafoyKolo;

* HaBecTV B Ha im’s BikHa "BnpaBal.doc” y cnncky BTOPMHHUX BIiKOH i gatu
JIK, B pe3ynbTarti BikHO "BnpaBal.doc" cTae akTUBHUM;

* aKTVBYBAaTU BiKHO "lMpaBmno”oc" 6yab-aKMm cnocobom.

3. 3akpuTu yci BigKpuUTI BiKHa i NepeiiT Ha poboumii cTin.

3aBgaHHA Ne7. BcTaBKay TEKCT crieliasibHMX CUMBOAIB

1 JonoBHMTK TekcT gokymeHTa "BnpaBal.doc" cumsonamu V, a, p, ®, O, Q.
Ana yboro:

* BigKpUTM AOKYMeHT "BnpaBal.doc”;

* MepeBecTU TEKCTOBMI Kypcop Ha OCTaHHK MO3ULi0 TeKCTy i BCTaBMTW [Ba
NyCTWUX PAAKW, HATUCHYBLUW ABa pa3un Knasiwy Enter;

* KNauHyTU NYHKT "BcTaBka" roflIoBHOIT0 MeHHo;

ey MeHI0 "BcTaBka", W0 3’ABMOCH Ha eKpaHi, KnayHyTn KomaHgy “"Cumson...".
B pe3ynbTaTi Ha ekpaH BUAAETLCA fianorose BikHO "Cumson”;

* 03HaliOMMUTUCB 3 BYAOBOLO | BMICTOM ia/loroBoro BikHa "Cumeon";

* KNauHYyTW KHOMKY PO3rOpHeHHs CrMCKy BUOOpPY, WO 3HAX0AMTLCA Ha NPaBoOMy
KiHUi pagka "LWpndT", Nnpy LbOMY pPO3ropTaETbCA CMUCOK HasBHUX LUPUTIB;

* 32 JOMNOMOrO CMYrM NPOKPYyYyBaHHA 3HaTU WpndT Symbol, AKwo BiH He
BCTaHOBMEHWI, | gaTtu Ha Hbomy JIK. B pesynbTaTi y LeHTpanbHOMY Mofi BikHa
"WpnhT" BUBOAATHCA CMBOAM WpMTY Symbol;

* 3HaliTM nepwwuii cumBon V i o6bpatu iioro ogHum JIK, npu UbOMYy CHMBOJ
NMAINAETLCA | BifLOOPaXKAETbCA 36iNbLLUEHNM;

e KNauHyTU KHonky "BcTaBuTb" BHM3Y BikHa (260 HaTMCHYTM Knasiwy Enter,
nbo gatm 2J1IK Ha cumBoni), B pesynbTaTi 0bpaHuii cumeon V 6yae BCTaHOBMIEHO B
TEKCT Y MO3uLLiT TEKCTOBOrO Kypcopy;

e aHanoriyHMm cnocobom BCTaBUTW iHWI CMMBOAM 6e3nocepefHbLO Micns
cumBony V (06paBLUM X 3 MHOXMHM cMMBONIB i gaBlwimn JIK Ha kHonui "BcTaButb");

* 3aKpUTK BiIKHO "CumBON", Ans 4oro gatn JIK Ha Kepytodili KHonui "3akpbITh”,
WO 3HAXOAWUTLCA BHM3Y BiKHa nopsag 3 KHoMkow “BcTaButh". [lpu  UbOMy
igilichio eTocn MOBEPHEHHS Y BIKHO JOKYMEHTA.
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3aBaaHHs Ne8. Onepaliii 3 hparmeHTamu.

1 BukoHaTV KOMitoBaHHA (hparMeHTy TeKCTy B AOKYMeHTI "Bnpasal.doc” 3a
[0MOMOrOH r0/I0BHOTr0 MeHH0. [115 LbOoro:

* yBIATW Yy BiKHO OKYMeHTY "BnpaBal.doc";

* BUAINNTIN AOBINbHWIA parMeHT TEKCTY (YacTUHY psaKa abo Kinbka psagkis, ane
He YBECb TEKCT);

e fatn JIK Ha nyHKTi "MpaBKa" rofioBHOr0 MeEHHO, MpW LbOMY PO3ropTaEThecs
MeHt0 "lNpaBka";

*y MeHI0 "TpaBka" KnauHyTh KoMaHay "“KonupoBaTb", B pe3ynbTaTi BuaineHni
(hparMeHT KOMItOETLCA Yy Oydep 06MiHY;

MpvMmiTKa. 3anuWiTb Y 30WNT i 3anam’aTainTe NIKTOrpaMu, SKUMK MO3HaYeHi
KoMaHay "Bblpesats”, "Konuposatb" 1 "BcTaBuTh", a TaKoX KOMOGiHALLiT KnaBiLl, LU0
BiZNOBIAAKOTH LM KOMaHAaM.

* nepemictTuT B B iHWe Micue TeKCTy (Kpalle CTBOPUTM HOBWIA PAJOK i
BCTaHOBUTU B y HbOMY);

* gaty JIK cnoyatky Ha nyHKTi “lMpaBKa" ronoBHOr0 MeHI0, a NoTiM KOMaHAi
"BcTaBuTb”. B pesynbTaTi BUAineHMn dparmMeHT TekcTy 3 Oydepa 06MiHY
BCTaBNAETLCA Y TOMY MicLi, fie 3HaxoauTbes [B.

MpumiTka. [MepeMileHHs (hparmeHTy BUKOHYETbCA  aHasIoNiyHo 3a
[0NOMOror KoMaHz "Bebipe3aTb” (MO LA KOMaHAi BUAINEHWIA (parMeHT BUAANSETLCA
3 TEKCTY i NepeHocuTLCA Y Bydep 06MiHY) i "BCTaBUTL" ro/I0BHOr0 MEHHO.

2. BykKoHatV nepemilleHHA ()parmMeHTiB TEKCTY 3a [OMOMOroH KOHTEKCTHOrO
MeHt0. s uboro:

* Yy OKYMeHTI "Brpagai" BUAINNTL JOBINbHWIA (hparMeHT TEKCTY;

» HaBecTV 'B Ha BuaineHwin tparmeHT i gatn MK, B pe3ynbTaTi 3’9BNSETHCA
KOHTEKCTHE MEHIO AN BUAINEHOro ()parMeHTy;

* Y KOHTEKCTHOMY MEHIK KiauHyTu KomaHay "Beblpesats”. [lpu  ubomy
BUAINEHUI (hparMeHT BUAANAETLCA 3 TEKCTY | 3anmcyeTbes Y Oydep 06MiHy;

* nepesecT B y fAoBifbHE Micue Y noni TekcTy i gatm MK, npu usomy
PO3ropTaETbCA KOHTEKCTHE MEHIO;

* Yy KOHTEKCTHOMY MeHo fatn JIK Ha KomaHgi "BctaBuTb". B pesynbTari
BMPI3aHWIN PparMeHT TEKCTY BCTaBMSAETLCS Yy 0OpaHiin Mo3uLiT;

* nepeBecTn B Ha iHWY NO3ULIO, BUK/INKATM KOHTEKCTHE MEHIO i fatu
KomaHgy "BcTaBuTb", B pe3y/nbTaTi 4oro TOM camuii (hparMeHT 3HOBY Oyge
BCTAHOB/IEHO B TEKCT.

MpumiTka. MpK BMKOHAHHI BCTaBKWM BMICT Oydepy 0OMiHY He BTpauvaeThbCs.
KonitoBaHHA  (pparMeHTy BMKOHYETHCS aHalOrMyHO 3a [JOMOMOrOK  KOMaHZ
"KonuposaTtb" i "BCTaBUTL" KOHTEKCTHOIO MEHHO.

3. BukoHaTVM KONitOBaHHA (hparmMeHTa TeKCTy 3a [JOMOMOroK onepawuii
nepeTAryBaHHsA. Ansa Lporo:

* y TeKCTi AOKyMeHTYy "Bnpasai .doc" BUAIANTM LOBINbHWIA (DparMeHT;

* 3aX0MUTK 10ro BKa3iBHUKOM (HaBECTU Ha HbOro B, HaTUCHYTW NpaBy KHOMKY
I He BignyckaTw i);

* NepeTArHyT B Npu HaTUCHEHIN NpaBiii KHOMUi B iHLLY MO3WULLIKO B TEKCTI WA
BifJNYCTUTN KHOMKY;
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* Y KOHTEKCTHOMY MEeHIO, fIKe Npu LbOMY 3’ABNAETLCA, KNaLHYyTW KOMaHgy
"KonupoBsaTb”, B pe3ynbTaTi (hparMeHT Oyde CKOMiiioBaHO Yy Mpu3HaveHe Micue
TEKCTY.

MpuMiTKK:

a) nepemilleHHs (hparMeHTy BUKOHYETHLCA aHa/IONivyHO 3a 40NOMOro KoMaHam
"lMepemecTUTL" KOHTEKCTHOIO MeH0. AKLLO Bu nepesymanyt BUKOHYBaTU ornepawito
3 (hparMeHTOM, Y KOHTEKCTHOMY MEHI0 NOTPi6HO KnauHyTn KoMaHgy "OTmeHa™;

6) o4Ha 3 KOMaH[ KOHTEKCTHOrO MeHI0 BUAifieHa HamiBXUPHUM WprgToM. Lia
KOMaH/a BUKOHYETLCA NPU NepeTAryBaHHi parMeHTa Npu HaTUCHEHI MBI KHOML,
6e3 BMAa4i KOHTEKCTHOr0 MeHH.

4. BukoHaTy KonitoBaHHsA (hparMeHTiB TekcTy "Bnpasal.doc" y BiKHO HOBOro
JOKYMeHTa. [115 Lboro:

* BigKPUTM HOBUI [OKYMEHT, Ans 4voro gatu JIK Ha kHonmui "Cosgatb"
CTaHAApTHOT MaHeni iHCTPYMEHTIB, abo BigKpUTM MeHI “®daiin" roNoBHOro MeHKo iy
HbOMY KnauHyTu kKomaHgy "“Cosgatb”. lMpu UbOMY BifKpPMBAETLCA BiKHO' HOBOrO
LOKYMEHTY; ,

* NepeiTH y BIKHO fIOKyMeHTa "Bnpasal.doc”;

* BUAINNTY YaCTUHY TEKCTY fOKyMeHTa "Bnpasal.doc”;

* CKONitOBaTW BUAINEHWUA TeKCT y 6ydep 0o6MiHY (KomaHgoto "KonuposaTb"
MeHI0 "TpaBKa" rofOBHOr0 MeHI0, abo uepe3 KOHTEKCTHe MeHIo, abo KHOMKOH
"KonuposaTtb" CTaHAApTHOI naHeni iHCTPyMeHTiB, abo BiAMoBigHOW KOMGiHaLier0
knasiw Ctrl+C);

* nepeiiTn y BIKHO HOBOIO JOKYMEHTE;

e [aTu KOMaHgy "BcTaBuTb" Yy [OBISIBHOMY MiCLi HOBOrO [OKYMeHTa 4epes
KOHTEKCTHe MeHI0, abo KHOMKO "BCTaBUTbL" CTaHAApTHOT NaHesni iHCTPYMeHTIB, abo
uepe3 NyHKT "lMpaBKa" ros0BHOIO MeHH0, abo BiAMNOBIAHO KOMOGiHaLieto Knasiw). B
pesynbTaTi BUAINeHNA hparMeHT TEKCTY 3’ABASETLCS Y BiKHIi HOBOr0 AOKYMEHTA.

MpuMiTKa. AHalOriYHO BUKOHYETLCA | MepeMilleHHst (hparMeHTIB TEKCTY MiX
BiKHamu 3a JONOMOro KomaHz "Bbipesats” i "BcTaButb"”.

3aBgaHHA Ne9. BigmiHa BMKOHaHUX filA.

1. MepeliT y BiKHO AOKyMeHTa "BnpaBal.doc".

2. Bupganntn poBiNbHWIA (hparMeHT TeKCTy, ANA 4oro BMAINMTW 1Oro i
HaTucHyTK Knasilwy Delete, B pe3ynbTaTi parMeHT TEKCTY 3HUKAE.

3. lMepeinTn Ha HOBWIA PAAOK i BBECTU TEKCT "HapeLuTi § HaBYMBCA npawoBaTy 3
Word".

4. KnauHyTun y ronoBHOMY MeHI0 NyHKT "TpaBka", a noTiM y MeHt0 "Tpaska™
KomaHgy "OTmeHWTb BBOA". B pesynbTaTi BBEAEHWI Y NONepeaHbOMY MYHKTI TEKCT
byfe BuganeHo.

3anam’aTaiTe i 3anuLiTh NIKTOrpamu, AKUMM NO3Ha4YeHO KOMaHaM "OTMeHUTL"
i "BepHyTb", a TaKOX BiANOBIAHI IM KOMGIHaL,iT KnaBiLu.

5. 3HOBY BifKpUTM MeHI0 "TpaBKa™ i KnauHyTV Yy HbOMYy KomaHay "OTMeHWTb
BBOA", B pe3y/bTaTi TEKCT, BUAANEHUIi NoNepesHbO KOMaHaot, 6yae BifHOBEHO.

MpumiTKa. BigMiHy BUKOHaHUX Aili Ta IX NOBEPHEHHS MOXHA BUKOHATU TaKOX
3a [lONOMOrol KHOMOK OTMeHWTb | BepHyTb Ha CTaHf4apTHI naHeni iHCTPYMEHTIB.
[na uboro noTpi6HO KnauyHyTW Ha BigMoBigHiA KHonui (Todi BiAMIHAETbCA abo
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BEPTaETbCSA OCTaHHA Ais) abo KnauHYyTW Ha KHOMLi PO3ropHEHHsS CNUCKY BUGOPY LnX
KHOMOK i y CNMCKY BMOpaTV NOTPIGHY fito.

6. Oatv JIK Ha kHonui "OTMeHWTL", B pe3y/bTaTi BBEAEHWIA paHille psagok 6yae
BUAAIEHO.

7. Oatv JIK Ha kHonui "OTMeHWTbL", B pe3y/bTati 6yfe BiAHOBNEHO BUAANEHWIA
paHille gparMeHT TEKCTY.

3aBgaHHA NelO. 3HalioMCTBO 3 40BiAKOBOK cucTemoro Word.

1 Bigkputun gosigkosy cuctemy Word, ans voro:

* KnauHyTu NyHKT "CnpaBKa" r0NOBHOFO MEHHO iy MEHI [JOBifKW KNauHyTK
nyHKT "£npaBka: Microsoft Office Word". B pe3ynbTaTi Ha ekpaHi 3’ABNS€TbCA
BikHO "Cnpaska Word";

e Yy BIKHI [O0BIKOBOT CWUCTEMW KNauHyTW 3aknagky “"OrnasneHune” i
03HaNOMUTUCH 3 AiaNOrOBMMU BiKHaMMK, L0 BigKPUBAKOTLCA NPU LibOMY.

MpuMiTKa. 3BepHiTb yBary Ha CnifbHICTb OpraHisauil 40BiAKOBOI cUCTEMM
Word 3 goBigkosoto cuctemoto Windows.

2. OTpumaTyn JOBIAKY MO APYKY AOKYMEHTIB, A4/1 YOro:

* K/lauHyTK 3aKnagky "OrnaeneHue™ y BikHi fOBiAKOBOT CUCTEMM;

ey CMUCKY, LLIO PO3KPMBCA, 06paTh po3ain "MeyaTb (haiinos"”, a B HLOMY 06paTu
ofHuUM J1IK enemeHT "lNeyaTtb JOKYMeHTa",

* IPOYMTaT TEKCT LOBIAKMN, L0 3’ABMUBCA Ha eKpaHi.

3. 3aKpuTu OBILKOBY cucTeMy, Ans Yoro fatu JIK Ha KHOMLi 3aKpuTTS BikHa
[0BigKu.

3aBpaHHA Nell. 3aBepLUeHHA poboTu.

1. MocnifloBHO KNauHYTW KHOMKY 3aKPUTTA KOXHOrO BifIKPUTOIO AOKYMEHTY:
npy NosiBi Ha eKpaHi BikHa 3anuTy Ha 36epeXXeHHs AOKYMEHTa, L0 3aKpMBAETbCA,
. gatn JIK Ha kHonui "HeT" BHM3y BikHa 3anuTy.

2. IMicnga 3akpuUTTA YCiX [OKYMEHTIB 3aKputh BikHO Word i noBepHyTMCA Ha
pobounii cTin.

3. 3HalTW | 3HUWMTN JOKYMeHT “"BnpaBal.doc", cTBOpeHWii Ha JaHOMY 3aHATTI
(noBuMHeH 3HaxoaMTWCh Yy Teui "Student” gucky D).

4. MepeBipnTn anMck D Ha HasBHICTb Ha HbOMY (haiinis "BnpaBal.doc”
JIONOMOror KoMaHau "HainTn™ rofioBHOrO MeHHO.

5. 3akpuTwn yci BigKpuUTi BikHa.

6. MpaBnnbHO 3aBepLUNTI POBOTY | BUMKHYTU KOMMN HOTEP.

KOHTPOJIbHI MNTAHHA:
1. fike Npu3HaYeHHs TEKCTOBOTO pefakTopa Word?
2. Lo Take 6ydep 06MiHy? Y
3. Ak BnawToBaHe BiKHO pefakTopa Word’7
4. lLlo o3Havae 6araToBiKOHHICTb pegakTopa Word?

5. fK BnawToBaHe ronoBHe MeHw Word, Onsg 4oro BOHO Npu3sHadeHe i AK
BI/IKOpI/ICTOByeTbCFI?
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6. LLlo Take naHenb IHCTPYMEHTIB i fK OpraHisoBaHi nNaHeni iHCTPYMEHTIB
Word? . - .

7. SAKi PyHKLUiT 3a6e3nevye NyHKT "daiin" ronoBHOro MeH?

8. AKi (hyHKLIT 3a6e3neuye NyHKT "lMpaBka" rof0BHOr0 MeH0?

9. LLlo Take hopmaTyBaHHS TEKCTY?

10. Aki yHKUiT 3a6e3nedye NYHKT "BcTaBka" rofoBHOr0 MeH?

11. Aki yHKUiT 3a6e3nedye NyHKT "dopmaTt” rofIoBHOr0 MeH0?

12. Ak opraHisoBaHuii iHTepdeiic foBigkoBoi cuctemn Word? TI],
13. LLlo TaKe NiHiikn BikHa Word i ik BOHW BUKOPUCTOBYHOTHCA?; 4 A
14. AK 34iACHIOETLCS KepyBaHHS LpUGTOM y pegakTopi Word? n/ «m
15. AK BUAINNTY (hparMeHT TEKCTY? ;ou*
16. AKi onepauii 3 pparmeHTamn nigTprmye Word i iK BOHV;BUKOHYHOTbCSA?
17. AAK BUKOHYETLCA 3annc JOKYMEHTY Ha AUCK? \o ;

18. AK BiAKPUTK iCHYtOUMIA BOKYMEHT y pegakTopi Word? *

19. 9K 3[iCHIOETLCA MEPEKNHOYEHHA MiXK BiKHaMW AOKYMEHTIB Y peaakTopi
Word?

20. FIK BCTaBUTU Y TEKCT CUMBOJ, BiACYTHIl Ha KnaBiaTypi?
21. 91K BUKOHYETbCS BigMiHa BUKOHAHUX fili y pegakTopi Word? ;
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KOMITKOTEPHI JAHI: TUTT JAHNX, OBPOBKA TA ¥YTIPABJTIHHA.
TEXHOMONIT OBPOBKN JAHUNX 3A 4OMOMOI OO
ENIEKTPOHHUX TABNULb. TABJIMYHWIA MPOLIECOP EXCEL

1. TEOPETWYHI BIJOMOCTI

TabnnuHuniA npouecop Excel € npeACTaBHMKOM OAHOrO 3 HaMMOMYNSPHILLMX
KnaciB MpUKNagHMX NPOrpamHMX 3acobiB - eneKTPoHHMX Tabnuus (iHogi X iue
Ha3nBalOTb TabAMYHMMKU pegakTopamu). BaxXnuBicTb i MOMYNAPHICTL LMX Nporpam
06yMOB/eHa TVM, L0 BOHM OpPieHTOBaHi Ha 06p06KY YMCNO0BOI iH(hopMaLlii, nogaHol
y TabnmuHili hopmi, ska € OCHOBHOIO Y H6araTbox cthepax gisabHocTi nognHn. Cepes
IHLMX eNeKTPOHHMX Tabnuub Excel BUAINAETHCA LWIMPOKUMU  PYHKLIOHAIbHUMY
MOX/IMBOCTAIMM, ~ 3pYYHUM  rpaiyHum  iHTepdeiicom,  BenMKUM  Habopom
Pi3HOMaHITHUX CePBICHUX (DYHKLLIM.

Cdhepa 3acTocyBaHHs Excel HagssuuaiiHO wumpoka. B nepwy uepry ue
Pi3HOMaHITHI 6yXranTepcbKi, CTaTUCTUYHI, HAYKOBI Ta iHXeHepHi po3paxyHKu. Kpim
Toro, no-nepwe, Excel [03BONISE NPOBOAUTM  UMCENbHI  eKCrepuMeHTW 3
MaTeMaTUYHUMKM  MOAENsMW,  MO-Apyre,  €NeKTPOHHI  Tabnuui  MOXHa
BUKOPWCTOBYBaTW AK MpoOCTy 6a3y AaHMX (3 onepauisiMm COpPTYBaHHS, BWOGIpKM,
iMnopTy-ekcnopTy iHopMauii), no-tpete, Excel fo3Bonse cTBOpHOBATM CKIafHI
thopMaToBaHi AOKYMEHTM 3 AOBI/IbHOK iH(opMmaLiieto (B TOMy umchi 1 Taki, WO He
MaloTb HISIKOrO BiJHOLLUEHHS [0 064MCAeHb): KOMbOPOBI AiarpaMu, 3BefeHHs, 3BiTH,
npanc-nncTy, Katanoru Towo.

TabnuuHuii npouecop Microsoft Excel sBnsie coboto annikauito Windows i
BXOANTb [0 iHTerpoBaHoro nakety Microsoft Office (pasom 3 TeKCTOBUM
pesaktopom Word, CUCTEMOIO KepyBaHHS 6a3aMy faHux Access Ta [AesKnMK
iHLWMMK).

Lie 06yMOBNIOE HaABHICTb B HbOTO PALY CTAHAAPTHUX PUC i (DYHKLiOHANbHUX
MOX/IMBOCTEA, TaKUX 5K:

* YHithikoBaHWi1 iHTepdeiic kopucTyBada Windows-annikauii;

« BOy/l0BaHa CTaHAapTHA A0BiLKOBa CUCTEMA;

* HasBHICTb MeXaHi3MiB BMOHTOBYBaHHS i 3B°3yBaHHs 06°ekTiB (OLE);

* CTaHAapTHi 3ac06K po6oTK 3 (PaiiOBOI0 CUCTEMOID;

* BUKOPWUCTaHHA LUPUTIB, LLO BXOAATL B camy OC Windows;

e CTaHZapTHa Tpiafa iHCTPyMeHTabHKX 3acobiB Windows-annikaii: ronosHe
MEHIO - MaHeni IHCTPYMEHTIB - KOHTEKCTHE MEHHO.

Excel 3anycKaeTbCst TUMM X cnocobamu, Lo 1 KoxHa Windows-annikauis:

1) 33 LONOMOr OO AP/NKa;

2) yepes NyHKT "TlporpaMmbl” ronosHoro mMeHo Windows;

3) KomaHz0t0 "BbINOMHUTL...” TONIOBHOTO MEHHO;

4) WNaxoMm BIAKPUTTS JOKYMeHTY Excel (eneKTpoHHOT Tabnuu).

[JokymeHTOM (TO6TO 06’€KTOM 06p0o6KM) Excel € haitn 3 JOBIAbHUM iM’AM i
po3wmpeHHsam .XLS (Bepcii MS Excel 97-2003) a6o .XLSX (Bepcii MS Excel 2007-
2010), akuiA HasmBaeTbCAa poboyoto KHurow (Workbook). KoxHa po6ova KHura
(.XLS- abo .XLSX-thaiin) cknagaetbes 3 poboumnx nuctis (Worksheet), ki aBns0Tb
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COO0K eNeKTPOHHI Tabnumui. B pobouyiii kKHM3i Moxke 6yTn BiA 1 A0 255 po6oumx
NIACTIB.

Po6ounii nMCT §BNSIE COGOKD EeNeKTPOHHY Tabnuuto (ENEKTPOHHWIA aHanor
3BMYaNHOT 4BOBMMIPHOT Tabnunui), WO CKnagaeTbes 3 16384 pAakiB i 256 CTOBMNYMKIB.
PsaKv Tabnuui HyMepyroTbCA HaTypaibHUMK Yicnamn Big 1 a0 16384, a CTOBNUMKM
- NiTepaMu NaTMHCLKOro angasiTy Ta iX KoMbGiHauisvun: A, B...Z, AA, AB, IV.

OCHOBHUM CTPYKTYPHUM efleMeHTOM Tabnuui € Komipka (kniTuHka - cell), ska
3HaxXOo4MTbCA Ha NepeTVHI psagka i CToBNYMKa. [ MOCMMAHHA Ha KOHKPETHY
KOMIpKY (3BEpPHEHHA [0 KOMIpKW) Tab/numui BMKOPWUCTOBYETLCA 1i afpeca, fKa
CK/IafaeTbCa 3 MO3Ha4YeHb CTOBNUMKA | pafka, [0 AKUX HaleXWTb KOMipKa
(Hanpuknag, Al, F8, AA7). B byab-iKy KOMIpKY MOXHa BBECTU [jaHi - UMCNO* TeKCT
abo dopmyny. ®opmyna sBnse cO60K 06UNCIIOBaHUI BUPa3, L0 MOXe MICTUTKW [aHi
Pi3HMX TUMIB (YUCNOBI Ta CUMBOJ/IbHI KOHCTaHTW, NOCUIAHHA Ha KOMIPKW, (hyHKUIT).
Y HaiinpocTiloMy | Halbifbll NOLIMPEHOMY BMNaaKy dopMyna - Le apudMeTHKo-
NOFiYHWIA BMPa3, WO CKMaJaeTbCs 3 KOHCTAHT, MOCUMNaHb Ha KOMIpKM Ta iMeH
(DYHKLUi, 3’€AHaHMX 3HAKaMW apuihMETUUHMX | NOTIYHKX onepaLii.

Y BignosigHocTi 3i ctaHgapTom Windows BikHO Excel wmae ctaHgapTHy 6yaoBy
(puc. 1) i micTUTb yCi CTaHAAPTHI eNeMeHTU: PsLOK 3aronoBKy, [T0N0BHE MEHIO,
naHesni iIHCTPYMEHTIB, CMYT¥ NPOKPYYyBaHHSA, poboye Mnose i pALoK CTaHy.

onosHe Kepytoyi KHONKK
3arosioBka. MEHI0 BiKHa:,annikawr
c | I 0 11
PsAoK imeH
CroBnumk imeH Nl Komipka  KOMipKu CTOBMNYMKIB 1
pALKiB .
ir PsAfoK thopmyn

Apnukun
po6ounx NUcCTiB

CneuudivHnmn ans Excel € Taki e1eMeHTU BikHa:

* pPALOK (hopmyn, B AKOMY Bifo6paXatoTbCs, HAbMParOTLCA | pefarytoTeCs AaHi
MOTOYHOI KOMIPKK. Y NiBiil YaCTWHI UbOro psafgKa 3HaX0AMTbCA CMMUCOK IMEHOBaHMX
KOMIipOK, 3aro/I0BOK IKOr0 Ha3VBa€ETLCA MONEM iMeH;

* PALOK 3arofioBKiB CTOBMUYMKIB (3 Mo3HavyeHHamu A, B, C,..) i cToBnumK
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3aronoBkKiB pAagKiB (3 Homepamn 1, 2, 3...);
. PALOK 3 ApAnKamMy NINCTIB, 3a JOMOMOIOH AKX /IErKO MepeMillyBaTuUCh Miy
AncTamm poboyoT KHUMK.

Cknag MonosHoro meHto Excel Bignosigae ctaHgapty Windows i MicTUTb Taki
MYHKTW:

"®ainn” (File) - Bci onepauii 3 aiinamy (CTBOPEHHS HOBOrO [OKYMEHTY,
BIAKPUTTA Ta 30EPEXEHHS ICHYHYOro AOKYMEHTY, APYK AOKYMEHTY i KepyBaHHS
(hopMaTOM CTOPIHKM (NYHKT MOBHICTIO aHanoriyHuii nyHKTy "®dain” MeHio
pegakTopa Word).

"Mpaska" (Edit) - BCi onepauii, nos’a3aHi 3 Oytepom 06MiHY (BMpi3aHHS,
KOMitOBaHHSA, BCTaBKa), BIAMIHOW | MOBTOPEHHAM oOMepauiil, OYMLLEHHAM,
3aMnOBHEHHAM Ta BUAANEHHAM NIUCTIB PO60YOT KHUTW.

"Bug" (View) - kepyBaHHS CcnocoboM nogaHHA po604oi KHWUMM Ha ekpaHi (B
TOMY 4mnChi pexuMm poboTn 3 AOKYMEHTOM), KepyBaHHSI MaHENsAMMU iHCTPYMEHTIB,
PAAKOM (hopMyn Ta psaaKoM cTaHy, MacliTabyBaHHA Tabnuui Ha eKpaHi.

"BcrtaBka" (Insert) - Bci onepauii, NoB’a3aHi 3i BCTaBKOK KOMIpPOK, PALKIB,
CTOBMYMKIB, NWCTIB, fgiarpam, (YHKUiA, MaMOHKIB  TOWO0,  BK/KOYaOuu
BMOHTOBYBaHHS 06’€KTiB.

"®opmat" (Format) - Bci onepauii, noB’a3aHi 3 opmaTyBaHHAM LOKYMeHTa
(BMA KOMIpKK, pagKa Ta CTOBMYMKa, (DopMaT AaHnX Yy KOMipLi, CTW/b TOLLO).

"Cepsuc" (Tools) - pi3sHOMaHITHI [fofaTKOBI (DYHKUii, Taki AK nepesipka
oporpagii, MOWYK 3aneXKHOCTER, 3axXWUCT eNeMeHTIB Po60o40T KHUMM (KOMIpOK,
JIUCTIB TOLW0), a TaKOX HanawTyBaHHA Excel.

"[aHHble" (Data) - onepauii, noB’A3aHi 3 06POOKOK AaHUX B €EKTPOHHIN
Tabnuui (copTyBaHHs, (hinbTpayis, aHani3 3a 4OMNOMOro0 3BeAeHNX TabnuLpb TOLO).

"OkHO" (Window) - Bci onepauii, noB’a3aHi 3 BTOPUHHWMMK BikHamu Excel
(akTuBi3aLia BikKHa, PO3MILLEHHSA Ha eKpaHi).

"CnpaBka" (Help) - po6oTa 3 goBigkoBoto cuctemotro Excel.

Cknaf, CTaHAapTHWX MYHKTIB rofoBHOro MeHwo Excel ("®aiin”, "TMpaska",
"Bug", "OkHO", "CnpaBka") nogibHuii 4o cknagy iX B iHWMX annikauisx nakerty
Office.

Ona Bubopy NYHKTY [ONOBHOFO MeHK MOTPI6HO Aath Ha Hbomy JTK, a6o
HaTUCHYTU Knasilwy F10, Wo BKNOYaE PeXum poboTv 3 [ONOBHWUM MEHH (Mpu
LIbOMY MepLuniAi NyHKT MeHto "File" BMAINAETbCA PenbePHUM MPSMOKYTHUKOM), 3a
[JONOMOrOH0 KNaBill KepyBaHHS KYPCOPOM BCTaHOBUTW BUAINEHHS Ha NOTPIGHWIA
MYHKT i HATUCHYTW KnaBiwy Enter.

KOXHWA NyHKT [ONOBHOr0 MeH BNSE COOOK BXig A0 MiAMNOPALKOBAHOroO
MEHIO KOMaH[, siKe 3’ABNSETLCA Ha eKpaHi npu Buobopi ioro. MignopsakoBaHe MeHO
MICTUTb Tpyny KOMaHA, WO 3abe3neyytoTb BWKOHAHHA MEBHMX (YHKUi. [eski
KOMaHAy noTpebyroTb ANS BUKOHAHHSA AOAATKOBOI iH(opMmaLii, Aka 3afaeTbCs 5K
napameTpy KOMaHAy 3a fONOMOrOH0 [iafioroBUX BiKOH.

[Lianorosi BikHa Excel, gk i iHWwmx Windows-annikaui, noginstoTbcs Ha ABa
BMAa: MOJasbHI | HeMOZa/IbHI.

MoganbHe BIKHO - L Take BiKHO, fike 6/10Kye po60Ty annikauii, JOKM He
OyayTb 3aBepLUeHi onepaLii 3 HAM | BOHO He 6yfe 3aKpuTe ANS NOBEPHEHHS Y BIKHO
annikauii. HemoganbHe BikKHO He 3ynuHsA€E pob0Ty annikawii, MOXHa, He 3aKpMBarUn
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BikHa, MepexoauTV 0 BikHa anikauii i Hasag,

[ianorosi BikHa MICTATb CreLjiarnibHi 3acotu fjanory 3 KOpUCTyBaYeM: KOMaHaHi
KHOMKW, MepemMmKadi (npariopL), pagiokHoNKK (Mons Buoopy), TeKCToBi nosns (nons
BBE/IEHHST), CMMCKK, AEMOHCTpaLLiiHI NiaBiKHa, 3aKnaaKy, OHOBUIA TeKCT. PoboTa 3
LIMA eMleMEHTaMM CTaHAaPTM30BaHa, SK B yCix Windows-arikavyisix.

[ns cTBOpeHHs 6inbLLoi 3pyyHoCTi Excel Mae naHeni iHCTPYMEHTIB, Ha SKUX
PO3MILLYHOTLCH KHOMKM Hali6ifibLL YacTO BUKOPUCTOBYBAHMX KOMaHL,

Hai6inblll  4aCTO BXMBaHMMK MaHeNaMM  HCTPyMeHTIB Excel € naHeni
"CraHgapTHast” i "dopmMatvpoBaHue”. BoHW, [K npaBunio, (Mo 3aMOBYYBaHHIO)
MOCTIMHO MPMCYTHI Ha eKpaHi, TX 6ya0Ba aHasoriyHa 6y0Bi BIiAMNOBIAHMX NaHesei
iHLMX annikauiin nakety Office, 30Kkpema, pegaktopa Word. BigMiHHICTIO naHer
"CTaHOapTHas" € HasiBHICTb Ha Hiil KHOMOK KoMaHg "“ABTocymva™ "BcTaBka
(hyHKm', "Coptviposka’, "[yarpaMMbl”, MOB’A3aHMX 3i CrELMIYHAMA (YHKLISMA
Excel. Ha naHeni iHCTpymeHTiB “®opmarvpoBaHve”, Ha BIiAMIHY Bif iHLMX
annikaujn naxkety Office, NpMCyTHA rpyna KHOMOK BUOOPY YacTO BXXMBaHUX KOMaH[,
(hopmaTyBaHHS KOMIPOK. BnaCTUBICTb, SiKa 3a0e3rneuye MoTYXKHICTb i NOMy/ApHICTb
€/IEKTPOHHUX Tab/MLb, NONArae y MOX/MBOCTI BBOAWUTU Y KOMIPKM Tabnmuji CKNaaHi
chopmymn, B AKX dirypyroTb MOCMaHHS Ha iHLLI KOMIPKW LIiET ab0 iHLLIOT TabnLLi.
MocwiaHHA  34I/CHIOETLCS  LLIAXOM  BKasyBaHHA  iMeHi  (aapecy)  KOMipKM.
Po3pi3HAKOTL aBCOMKOTHY i BiHOCHY a[pecyt KOMIPKU. r

BigHocHa afpeca KOMIpKM aBTOMATWYHO  3MIHIOETBCA  MPOrpamor  Mpu
BVIKOHaHHI nepeMiLLieHHs!, KOMitoBaHHS!, BCTaBK (hopMy/n i NPy BUOANEHHI KOMIPOK,
LLIIAXOM KOPEKLT aapecy Ha BENMUMHY 3MiLLIEHHS!. Lle Haaae 3py4HOCTI npu po6oTi 3
(hopMyiamMn (A03BO/SE MPOCTO KOMitoBaTV abo repeHoCUT popMysy B MOTPIOHY
KOMIpKY 3aMiCTb TOro, LLI0G MOBHICTIO BBOAUTM 1T BPYYHY), &ie iHOZI NpY3BOAUTL A0
MOsIBIA MOMW/IOK (KOS MOCWIAHHA Ha Ky KOMIPKY, HarpuKrag- Taky, Lo MICTUTb
KOHCTaHTY, MOBWHHO OyTW He3MiHHUM). [ns BiAMIHW aBTOMATUYHOI TChpeKLl
nocWiaHb Ha KOMIPKM BMKOPMCTOBYHOTb abCOMIOTHI afpecy.. B abCcontoTHIN aapeci
MOXHa 3achikCyBaTV BCHO KOMIpKY, ab0 TiflbKW CTOBMUMK Yy psaoK. [ns Lporo
MOTRIGHO Mepeq, BiANOBIAH/M KOMIMOHEHTOM aApecy MocTaBuT cuvBon “"$"  (ue
MOXHa 3p00UTU BBEAEHHAM CUMBOMY “$' 3 KnaBiaTypy LWIAXOM pedaryBaHHs
(hopmynn, abo 0bpaTh iM’ KOMIpKV Y (popMyni, JaBLLUM Ha HboMy JIK, a noTim
HaTVICHYTW MOTPIGHY KiNbKIiCTb pasiB KrasiLLy FA4).

[ns BBEeAEHHs iHopMaLLil Y KOMIpKY MOTpiGHO 1i 0bpati, TOBTO 3po6uTU
aKTVBHOIO. AKTVIBHA KOMIpKa BUIAETLCA PAMKOI. [19 TOro, W6 aKTvBi3yBaTy
KOMIpKY, Cnif, fAaTh Ha Hid JIK, abo nepeBecT pamKy Ha Hel 3a 0NOMOror Kasilll
KepyBaHH KypcopoM. B aKTVBHY KOMIpKY MOXHa BBOAWTW 4iWCria, TeKCT abo
(hopMy/M  3BMYaHAM  CMIOCOGOM 3a  [OMOMOrOH0  KnasiaTypw. [lpy  BBedeHi
iH(hopmaLi B KOMIPKY y nofi iMeHi (puc. 1) BigoOpaxaeTbCa afpeca aKTVBHOI
KOMIpKY (iM’1 KOMIPKW, SIKLLIO BOHA IMEHOBaHa), Y pPAAKY (hopMyr - iH(popmaLlis, LLO
BBOAMTLCA Y KOMIPKY, a Y MiBili YacTuHI psiaka (hopMyn BMHMKAKOTb Kepyroui
KHOMKX: 3 YePBOHMM XPecToM (MPUMMHSE BBEAEHHA OaHWX | BULAISE 3 KOMIPKM
BBEZEHI [jaHi), 3 3e/IEHOK0 rafiouKoro ((hiKCye BBeAEHY iHKhopMaLLito), 3i 3HaUkoM "iX*
(BUKVKae MaiicTpa (oyHKUi Ans BBEAEHHS (PYHKLNA). BBEAEHHS AaHNX Y KOMIPKY
VIiBEPLLYETLCA HATUCHEHHAM KraBiLLi Enter, rnepexofom Ha iHLy Komipky abo JIK
H KHONMLL 3 3€/1EHOHO Ta/I04KOHO.
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Mpw BBEAEHHI TEKCTY B KOMIpLI BiJ06PaXaeTbCsA TilbKM Ta MOro 4acTuHa, Lo
MOMILLAETLCS Y HilA, MOBHICTHO TEKCT BiA06OpaXKaeTbCs y pAaKy hopmyn. AKLLO Yn1Cno,
BBEJEHe Yy KOMIpKY, He BMILL@eTbCa Y Hild, TO 3aMiCTb HbOr0O Bif06PaXKatoThCH
CUMBOMN flie3a [ns BBEAEHHS ¥ KOMIpKY (hopMynn MOTPIGHO nepLuMM BBECTYU
CUMBO/I (ue nosigomnsae Excel npo Te, WO BBOAUTLCA (DOPMY/Ia, & He TEKCT).

Y thopmynax MOXHa BBOAUTU afpecy KOMIPOK 3 KnasiaTypu (“Bpy4Hy”) abo 3a
pornomMoroto JIK Ha noTpibHiA komipui y noni Tabnuui - npu Ubomy B (opmyny
3aHOCUTBLCA aapeca LLiET KOMipKU.

[na peparyBaHHs BMICTY KOMIPKM NOTPIOHO Aatu Ha Hid 2/1K, npn ubomy B
KOMipLi 3’SBNSETLCA TEKCTOBUIA Kypcop, | Aani i1 MoXHa peparysatii 3BMYaliHAM
4nMHOM. IHLWMIA croci6 pefaryBaHHs Monsrae y ToMy, o6 akTUBI3yBaT KOMIpKY 3a
poriomoroto JIK, npy LboMy BMICT KOMIpPKK 3’ABNAETLCA Y PAAKY (hopmMyn, fe /oro
MOXHa pefaryBaTti 3B14aiiHAM Crocobom.

B eneKTpoHHMX Tabnmusax 4acTO BUKOHYHOTb  onepauii  KoMitoBaHHS,
nepeMiLLeHHs | BUAaneHHs BMICTY KOMipoK. Lli onepauii 3ailicHIOI0TbCS:

e KOMaHfamn “BblpesaTb”, “Konuposatb", "BcTaBuTh”, "YHaimTb” MYyHKTY
T1paBKa” rofloBHOr0 MeHIO;

e KHOMKamy "Bblpe3atb”, “KonmposaTb”, ”BCTaBUTb” CTaHAAPTHOI NaHeni
IHCTPYMEHTIB i Bi4MOBIAHMMM "rapsummmn’ Knasiamu,;

* KomaHfamn  "BeblpesaTb”, “KonupoBartb”, "BCTaBuTh”, "YpauTb”
KOHTEKCTHOrO MeHto. Lli Ail BUKOHYKOTBCA 3a fonomoroto Gydepa 06MiHY, fK i B
IHWMX annikaLisax AMNNCK"3.

Ha3sBaHi onepauii MOXyTb BUKOHYBaTUCb TakOX 3a [LOMOMOIOK MeXaHi3my
Brag§-ané-Orop (nepeTarHu-i-kuHb). N8 Uboro MOTPIGHO BMAIMMTA MOTPIGHWMIA
(hparMeHT, a NOTiM 34ICHUTL MOro nepeTsaryBaHHsA. [na KONitoBaHHSA (parMeHTy
cnif, NepeTArHyTW 1Oro Ha HOBe MiCLie MpW HaTUCHeHin Knaeiwi CM, a and
nepemiLLeHHs - NepeTArHyT, He HaTUCKaroun knasiwy CM. AKWO nepeTaryBaHHs
BMKOHYETHCA NPW HATUCHEHI NpaBiil KHOML MaHinynaTopa, TO Nicns BigNyCKaHHs
KHOMMKM 3’ AB/IETHCA KOHTEKCTHE MEHIO, 3 IKOr0 06MpaeThea NOTPibHa KOMaHza.

BuaineHHs eneMeHTiB pobo4voro McTa 34iNCHI0ETLCA TakK:

* OfNH CTOBNYMK - AaTh JIK Ha iMeHi CTOBMYMKa;

* Ki/IbKa CTOBMYMKIB —FAPOTArHYTW BKa3iBHMK MO iMeHaxX CTOBMYMKIB;

* OAVH pAfOK - Aath JIK Ha iMeHi psaKa;

* KiflbKa pAAKIB - NPOTArHYTW BKa3iBHUK MO iMEHaX PAAKIB;

e OM0K KOMIpPOK - MpPOTArHYTWM BKa3iBHWK Bif MOro NOYaTKOBOIMO KyTa A0
KiHLEBOro;

* pO3pi3HeHi enemeHTV nucTa (KOMIpKW, CTOBMYUKKW, pagku) - gatm JIK Ha
iMeHax LX eneMeHTIB Npy HaTUCHeHiIl Knasiwwi CM;

* yBeCb UCT - aaTtn JIK Ha BEpXHbOMY NiBOMY KYTKY Tabnuui (NepetuH paakis
iIMEH CTOBMYUKIB i PALKIB).

BuaineHi eneMeHTM pobo40ro nMcTa BUAINAOTLCS IHBEPCHUM KOIbOPOM.

Po3Mipn KOMIpOK (CTOBMYMKIB, PSAAKIB) MOXHA 3MIHIOBATU KOMaHAaMn MyHKTY
“®opmat” (komaHay "Ctpoka”, "Ctonbew”) rofloBHOr0 MeH0 abo BPYUHY LLISXOM
nepeTacKyBaHHs X MeX. [1n1s UbOro Cfif, HaBecTU BKa3iBHMK Ha MeXy CTOBMYUKIB
(pAAoKiB) y pagaky (CTOBNUMKY) IMEH i, KONV BiH MEPETBOPUTLCS Ha 4BOHAMpPaB/eHy
CTPIfIKY, HATUCHYTW NiBY KHOMNKY i NEPeTATHYTW MeXy B BaxkaHe MOMOXeHHS.
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Excel e 6araToBikOHHOO annikawieto, TO6TO AO3BOJISE NpaLtoBaT OLHOYACHO 3
KiflbKOMa poboyMMU KHUFaMK i 3a6e3mnedye MOXIUBICTb 0OMIHY AaHUMU MiX HAMW.
MepeKnoYeHHs MiXX KHUramMyM BUKOHYETbCS 3a AOMOMOroK KoMGiHauil Knasil
CtrlI+F6 (nMpv UbOMY KHUIM BMOMPAKOTHLCSA LIMKAIYHO MO Yepsi) abo wnsxom Bubopy
iMeHi KHUIKX 3i CMUCKY Y MeHI0 MYHKTY "OKHO".

Bunbip pobo4oro nucta NOTOYHOT KHUIMM BUKOHYETbCA 3a gonomorow JIK Ha
APNNYKOBI  MOTPIOHOrO NNUCTa, SKWO BiH AOCTYNHWIA y BikHi. [MicTtatucs fo
NoTpi6HOro nnUcTa MOXHa 3a [AOMOMOroK KHOMOK FOPTaHHA, LWO 3HaxoaAaTbes
NiBOPYM Bif, APNNYKIB NINCTIB:

I —Ha nepwunii nnc;

M —Ha oanH nucT Haszag,

» - Ha OAVH NINCT Briepes;

» |- Ha OCTaHHI nuncT.

Excel po3Bonse BCTaBAATY Y Tabnuuto psAKM i CTOBNUMKK. Lle 3ailicHIOETLCS
KoMaHgamu "fAueitkn”, "Ctpoku”, "CTonbupl" NyHKTY “"BCTaBka" rofioBHON0 MEHH0.
BcTaBka HOBOro psgka (CTOBNUMKA) BWMKOHYETbCA Yy TOMY Micui Tabawuui, ge
3HaX0AMUTHLCA BKa3iBHUK.

Excel Hagae wWmpoKi MOXNMBOCTI (hopmaTyBaHHA [OKYMEHTIB. DYHKLiT
thopmaTyBaHHS 3i6paHi y MeHto "®opmaT” i NpeAcTaBNeHi HACTYMHUMIA KOMaHAaMK:

* "Ayelikn™ - QyHKLIT hopmMaTyBaHHS faHWUX Yy KOMIpKax, KepyBaHHA BUMNS40M
KOMIpOK Ta iX aTpubytamm (30Kpema, 3aXmUCT KOMIpPOK);

« "CTpoka" - nigbip BMCOTM psifKa Ta NPMXOBYBaHHs/BIA0OPaXKEHHS /A0ro;

» "Cton6eu" - nigbip WMPUHKU CTOBMYMKA Ta MPUXOBYBaHHS/ BifoOpPaXKeHHs
vioro;

 "JInct" - nepeiMeHyBaHHA, MPUXOBYBAHHSA, MigKnagKa nncTa;

* "ABTO(hOopMaT" - aBTOMaTU4YHe hopMaTyBaHHS;

* "YcnoBHoe (hopmaTuMpoBaHue” - (opmaTyBaHHS 3a YMOBO, L0 334aETbCA
yepes Jialorose BiKHO;

o "Ctunb" - BMGIp CTUNO hOPMaTyBaHHS /INCTA.

Haii6inbl Banuei QyHKUiT hopmaTyBaHb Hajae KomaHpga "Auelikun”, ska
po3MillieHa B fianoroBoMy BikHi "®opmart”. INpu BMbopi koMaHau "AYeikri” cTaroTb
JOCTYNHUMU 3aKnagku "Yucno"”, "BblpaBHuBaHue”, “LWpnudt”, "MpaHuua”, "Bug",
"3awmra”, AKi [03BONAKOTL 33faTW PAL NapameTpiB BHYTPILHLOMO i 30BHIiLLUHLOIO
MOJaHHS AaHuX, 30BHILIHLOrO BUrASQYy KOMIPOK Ta ix 3axucTy. Lli KomaHau
3BMYAHO 3aCTOCOBYHOTH [0 BUAINEHMX IPyn KOMIpPOK (psgKiB abo CTOBMUKKIB).

daiinosi onepauii (CTBOPEHHS, 36epeXKeHHsI abo 3aBaHTaXKEHHS! AOKYMEHTY) B
Excel 3gilicHt0eTbCst cTaHgapTHUMKM 3acobamm Windows i nakeTy Office. BoHu
npeacTaeneHi BignoigHuMm KomaHgamm ("Cosgatb”, "OTKpbITh", "3akpbITb",
"CoxpaHuTtb", "CoxpaHuTb Kak...") MeHto "thaiin" Ta KHOMKamu CTaHAapTHOT naHeni
iHCTPYyMeHTiB. LIi KOMaHAM BUKOPUCTOBYIOTbL TaKOX CTaHAAPTHI Aianorosi BikHa AN
BMOOPY MapameTpiB, TakKi AK BiKHO BigKpWUTTA AoKyMeHTa "OTKpbITUE [OKYMEHTA",
SIKe MOBHICTIO iJleHTMYHe BignoBigHOMY BikHY pefakTopa Word.

FonoBHe MeHIO i naHeni iHCTPyMeHTIB Excel MOXyTb HanalwTOBYBaTWUCb
KOPMCTYBa4eM 3a JOMNOMOrol KoMaHau "HacTpoiika™ nyHkTy "CepBuc" r0M0BHOrO
MEHI0.

[na nonerwerHHa po60oTn KopucTyBaya 3i CKNafHUMU IHCTPYMEHTaMK, TakuMu
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AK hopmynn, giarpamn Ta iHWwi, Excel micTiTb crielianbHi 3aco6M aBTOMATU3ALT
CTBOPEHHS CK/1afHUX 06’EKTIB, AKi HasmBatoTbCA MavicTpamu (Wizards). MaiicTep -
Le crevjanbHa BOyaoBaHa arikalis, sika BUMKOHYe noOyfoBy 06’eKTa Ha OCHOBI
Habopy LLIAGMOHIB Nif KepyBaHHAM KOpPMCTyBada. MaiicTep 3BibHSE KOPMCTyBaua
Bif} CK/IaAHOI PYTUHHOI poBOTI MO CTBOPEHHIO 06°€KTa (Harnpyvikrag, Aiarpamu, 3siTy,
3BefEHOI TaO/MUi TOLLQ), HagjaouM oMy rOTOBi LLAGMOHM 00’eKTa, 3 SIKUX
KOpWCTyBaY OOMpae MOTPIOHWIA oMy, | fdani TifbkA 3303 A4S HLOr0 JaHi i
MapamMeTpy B PEXMMI Alanory 3 MaicTpom. Ha OCHOBI LLAGMIOHY Ta 3adaHuX
KOpVCTYBaYeM [aHVX i MapameTpiB MaiiCTep aBTOMATUYHO reHepye 06°ekT. Excel
MICTUTb Taki MaliCTpm, sK MaiicTep chopmyn, Mavictep Web-CTopiHOK, MaiicTep
Aiarpam, MaiicTep 30LLMTIB, MaiicTep 3BiTiB, MaliCTep 3BeAeHNX Tab/mLp Ta iHLLI.
MaiicTp BUKMKAKOTLCA MK akTuBaLlii BigMoBiAHMX KOMaHZ MeHto. MaiicTpu
GOyHKLIA | giarpam BUKMMKaKOTECA KOMaHmaMn "®yHkums™" i “Ouarpavvia’ MeHto
"BCTaBKa", MaliCTpU MOLLYKy, MepeTBOpeHHs aitnie, doopm Web -  koMaHZowo
"MacTep” meHr0 "CepBic”. Haiibifibll 4acTo 3acTOCOBYBaHi MaiicTpu, Taki siK
mavictep dpyHKu,m | maicTep Ajarpam, MpeAcTasreHi crieLjarbHMA KHOMKam Ha
CTaHAAPTHIN MaHeni iHCTPYMeHTIB.

[ns HaouHOro MOJaHHA [aHWX LUMPOKO BYKOPUCTOBYHOTLCS Ajarpamn. Excel
HaZlge LLIMPOKI MOX/IMBOCTI poBOTM 3 Ajarpamvamu, ski peastisytoTbCs 3a J0roMOror
maiicTpa giarpam (Chart Wizard). Bsarani po6ota MaiicTpa Aiarpam CKnaaacTsest 3
YOTVPLOX CTAHABPTHUX KPOKIB, HA KOXHOMY 3 sIKVX KOPMCTYBa4 3a /IOMOMOrOH0
BIAMOBIAHVX AjjasioroByX BIKOH BUSHAYae MapameTpu AyiA noGyposi Aiarpami. [s
CTBOPEHHS fiarpaMi  HeoOXiIHO BMK/MKATY Mamcrpa fjarpam uepes - onLjto
"[uarpammMa” (Chart) MyHKTYy FOMOBHOMO MeHHO "BcTaBka'. birbLu MpoCcTWiA Criocio
BUK/MKY MaiiCTpa - K/aLHyT KHOMKy “Mactep ,qmarpaMM" MaHeni iHCTPYMeHTIB
"CraHgapTHas'. TTicns LpOro po3roumHacTLCA poboTa 6e3MocepeaHs0 3 MaiicTpOM
Jiarpam. Ha nepliomy Kpouj o6upaeTecA TUN giarpam 3 Habopy CTaHOapTHUX
(rictorpama, fiHiivaTa, Kpyroga, OipKoBa TOLIO) | HecTaHgapTHMX (G/10KM 3
00n1acTaAMK, KOHYCK, forapumivHa Ta iHLLI) fjarpam, SKi NpeacTas/ieHi Crimckamm
BMOOPY Ha 3aKnaakax “"CraHfgpTHas" Ta "HecTaH[apTHasA™ BIAMOBIAHO, & TaKOX BUL
QJiarpamm (crioci6 11 BifoGpaxkeHHs) y rosi B1oopy “"Bua”. [is BUoopy AKOICH OnLyi
cnig aatv Ha Hid JIK. BikHO KpoKy 1 MaiicTpa fjarpam rnodaHo Ha puc. 2

MacTep Awafpgam (war 1- w>

CrenaaptHble  Hectemasptuve

wA N1+

[cNTouelHas

G . 113

_.pofawTp i
fiesee > J | Torose!

Puc. 2
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Micnsa Bubopy TWNy Ta BULY Aiarpamyi Ha Apyromy KpoLi 3afatoTbCa faHi Ans
niarpamu (puc. 3):

Puc. 3

Paay, TO6TO NOCNIAOBHOCTI JaHKX, WO NiAAsraloTh BigobpaXkeHHI0 Ha diarpami,
MOXYTb 3HaxoauTuch abo y psgkax, abo y CToBnuukax Tabnmui - Ue 3a4aETbCs
BMOOPOM BIAMOBIAHOI ONUiT Ha 3aknagui "[uanasoH gaHHbIX". OaHi ana giarpamu
MOXHa 3afjaT [iBOMa criocobamu:

®BBECTU 3 K/aBiaTypu fianasoH KOMIpOK y nune Beogy “[uanasoH™;

. BAAINMTK  BIANOBIAHY 06nMacTb Ha poboyomy nmucTi (418 Lporo  Cchig

nonepeaHLO 3ropHYTW BIKHO MaiicTpa 3a gonomoroko JIK Ha Kepyrodiii kHonui 3
AiaroHa/IbHOK YePBOHOKD CTPINKOHO, L0 3HAXOAMTLCA Ha NPaBOMY KiHLi 3rOpHEHOro
BikHa "McxofHble faHHble - [uana3oH".

[JaHi MoXKHa 33[aTV TakoX AN OKPeMUX PAAKIB Yepe3 CrncoK Bubopy "Pag” i

nons Beoay "Mmsa", "3HaueHns", WO 3HAXOAATbCA Ha 3aKknaaui "Psa" BikHa Apyroro
KpOKy maiicTpa (puc. 3).
Micna BU3HAYeHHS JaHWX 18 fjarpaMy Ha TPeTbOMY Kpoui MaicTpa BUKOHYETLCS
BCTAHOB/IEHHA MapameTpiB fiarpamu. BIikKHO TpeTboro Kpoky  “TlapameTpsbl
ouarpammel” (puc. 4) Mae pag 3aknagok (“3aronosku”, "Ocu”, "JIMHUM CeTKM",
"NereHga”, "Mognucyn faHHbIX","Tabnuua AaHHbIX™), Yepes [Aiasiorosi BiKHA AKMX
BM3HAYatOTLCA MapaMeTpy O(OpM/IeHHs fiarpamy, Taki K. Has3Ba fiarpamu,
HaliMeHyBaHHSs OCeM, BiJ0OPaXKEeHHS NiHI CITKW, ONUC PAAIB AaHUX, LLO Bif0OpaXKeHi
Ha piarpami (nereHga), BifoOpaXKeHHs Tabnuui AaHuX, BifoGpaXeHHs MignuciB
JaHVX Ha efleMeHTax fiarpamu.
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Ha uetBeptoMy Kpoui “PasMelleHve avarpaMMbl” (prC. 5) BM3HAYAETHLCA
PO3MILLIEHHS Ajarpamyt: Ha TOMY »K po604OMY /IUCTI a0 Ha OKPEMOMY JIMCTI POGOHOT
KHUTW.

MacTep anarpagam {war4 u34): p33~u eHne agnarpaMmmbl | H H

i Tbmecr?iTb. [lnarpammy He geicTe;.

*>; 0TAENbHOM: ILLikjermnat

--
MMeroLemcs: m i

o

VVEHB. (. Totoso ;

Puc. 5

[ianorosi BikHa MalicTpa fjarpam MatoTb CTaHaapTHY OyaoBy. [1A KepyBaHHs
MPOLIECOM reHepaLiT Ajarpamy BOHI MICTSTb HOTUPW KOMAHIHMX KHOMKM:

"OTMeHa" - NPUNMHEHHSI NPOLIECY reHepaLlii giarpamu;

"Hazag" - NOBEPHEHHS 40 MOMNepeaHLOro KPOKY MaicTpa;

"[anee™ - nepexif, 40 HACTYMHOrO KPOKY MalicTpa;

"TotoB0" - NoGyaoBa Aiarpamn 3a CTaHOM MOTOYHOIO KPOKY 6e3 3aBepLLEeHHS
MOBHOI MOCANIZOBHOCTI KPOKIB MaiAcTpa.

[aHi ona giarpamn MOXKyTb 3343aBaTVICh B MPOLECI POBOTU MaiicTpa (4719 Lboro
iCHYye KpOK 2 "VCTOUHVK [aHHbIX Juarpammbl’), aie MOXHA BALIMTL NOTPIGHY
00n1acTb y TabmmLi 0 BUKMMKY MalACTpa. B LpoMy BUMaaKy Maiictep OyayBatvivie
fiarpamy A5 BAAINEHOI 06/1acTi.

MaricTep giarpam Moxe 6YTW BUK/MKAHWIA TaKoX [18 ICHYHOUOI diarpamy 3
METOHO 11 3MiHK, NPUYOMY [/19 3MiHW JOCTYNHI BCI NapameTpn fiarpamn. [ns Lporo
MOTPIGHO BUAIMTY 06M1aCTb POBOHOrO NCTA, B AKIM PO3MILLYETHCS diarpana, i f4atu
MK B Gyap-Akomy Micyi o6racTi, ane He Ha camiin giarpami. [Mpn  Lpomy
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ILUKNMKAETLCA KOHTEKCTHE MEHK, fKe MIiCTUTb KOMaHagu "Tunbl Auarpammbl”,
"McxogHble faHHble", "lMapameTpbl guarpammbl”, "PasmelweHune", wo BignoBigawTb
Kpokam MaiicTpa giarpam (BOHW [03BOMAKTb 3BEPHYTUCHb A0 OYAb-AKOr0 KPOKY i
BMKOHaTW MOro OKPEMO), a TakKoX KOoMaHau "dopmaT o6nacTu nocTpoeHus™
(no3BonsAe HanawTyBaTu BWUrAa4 o6bnacTi giarpamn), "O6BLEMHbIA BUA", "OKHO
avarpammbl™ Ta "OuunctuTh™.

3a gonomorot MK Ha eneMeHTi fgiarpaMn BUKINKAETLCA KOHTEKCTHE MeHI0 ANA
LbOro enemMeHTy (4Nd oci giarpamu, ANd eNeMeHTIB fJaHuX, AN CTIHOK Aiarpamu).

Po3mipamun Ta po3MilleHHAM fiarpaMu MOXHa KepyBaTW TaK camo, AK i gnd
BikHa Windows. [na uboro notpi6bHo gatu JIK B o6nacti nobyaosu giarpamu (ane
He Ha caMmili fiarpami), B pe3ynbTaTi HOro BOHa BUAINAETLCA FpaHULLE0 3 MapKepamu.
MapKkep MOXHa 3a4ennTu rpagiyHMM BKa3iBHUKOM i BUKOHATW AOr0 mepeTaryBaHHS
(drag-and-drop), npu LbOMY pa3om 3 MapKepoM MepeTAryeTbCa rpaHuua obnacTi i,
BiANOBIAHO, 3MIHIOETHCA PO3MIp Aiarpamu. lNepeMilweHHs fiarpamMu BUKOHYETbCH
LUNAXOM MepeTAryBaHHsA 06nacTi nobyfoB fiarpaMu.

MpumiTka. Mpy nobyaoBi fiarpam cnif gy>e peTenbHO BM3HA4aTW Aiana3oHu
[aHNX, OCKiIbKM NOMUAKN Y LUbOMY (HeY3rofXXeHiCTb Aiana3oHiB, BKAOUYEHHS 3aiiBUX
JaHMX TOW0) Npu3BOAATH [0 NOOGYAOBM HenpaBW/bHOI Aiarpamu, WO BaXKo
BM3HAUYUTK 32 11 30BHILHIM BUTNAL0M. L3>

Bubip Tuny pgiarpamn 3giicHO€THCA, BUXOoAAYM 3 Ti npusHadeHHs. [Ons
ciiiBcTaBNeHHs abCoOMOTHUX 3HAYEHb | aHanisy X cniBBifHOWeHb A06pe NigxXoaaThb
NiHivacTi giarpamu, rictorpamu i rpagikun, gns cniBCcTaBNeHHSA BiAHOCHWX 3HAYEHb i
YacToK Yy 3arafibHil cymi 3pyyHUMM € Kpyroei Ta Kinbuesi Agiarpamu, ans
Bifo6paxeHHA abCoOMOTHUX 3Ha4YeHb Ta iX MpUPOCTiB (MOTOYHOT [UHAMIKW)
BMKOPUCTOBYIOTb GipXXOBI fiarpamu ToLWO.

ICHylOUy fiarpamy 3aBXAW MOXHa 3MIHUTW, ANA 4oro noTpibHo Ti obpaTn (3a
ponomoroto JIK Ha piarpami abo Ha SpAMKOBI AucTa fiarpamu, $KWO BOHaA
3HaxoAuTbCA Ha OKpeMoMy nucTi). Mpu ubOMy fgiarpama BUAINAETbCA PaMKoOK i
3'ABNAETLCA MNaHenb IHCTPYMeHTIB "[wuarpammbl”, fKa MICTUTb none Bubopy
efemMeHTa fiarpamu 3i cnMckoM BU60OpY, KHOMKY "®opmat"” ans 06paHOro efieMeHTa
piarpamu, "Twun guarpammbl”, "JlereHga", ‘Ta6nuua gaHHbix", "lMo ctpokam”, "To
cTtonbuam” (BM3HauyalTb OpraHisayito paakKiB faHux ons giarpamu), "TekCcT CBepxy
BHM3", "TekcT cHM3y BBepx" (BM3HA4alOTb OpiEHTALit0 TEKCTY Ha fiarpami).

IHWKIA cnoci6 moaudikayin giarpamun nonarae y BUKINKY KOHTEKCTHOTO MEHIO
LN eneMeHTa fJiarpamu, WO MOAMPIKYETLCA. BUKAMK KOHTEKCTHOIO MEHIO
30INCHIOETLCA AK 3BMYalHO - 3a gonomorot MK Ha BignosigHoOMy enemeHTi. Mpu
LbOMY KOHTEKCTHI MeHl And obnacTi fgiarpamu i gns o6nacti nobygoBu fiarpamu
[03BONIAOTL BUKOHATU OKPEMO 6yAb-AKUIA KPOK MaiicTpa giarpam, a TakoX BUKOHATH
(hopmaTyBaHHA BignoBigHOT o06nacTi. KOHTEKCTHI MeHK fANS iHWWX eNieMeHTIB
(Tabnuui gaHnx, pAagkie gaHux, Nignucie gaHMX, oceil TOW,0) A03BONAKTb 3MiHOBATK
TiNIbKK TX (hopMaT, a TaKoX ouuLaTu ix.

TabnuuHunii npouecop Excel Mae TakoX WNPOKI MOXINBOCTI 06p06KK | aHanizy
JaHnX, AKi BKNOYalTb CTATUCTUYHWIA aHanis, CTBOPEHHA i 00pob6KYy 3BeAeHMX
Tabnuub, nNigbip napameTpiB, uucenbHe MoOAentoBaHHA Towo. L QyHKuii
3HaXO4ATbCA Y MYHKTaxX rON0BHOro MeHi "[aHHble" (kKomaHan "CopTupoBka",
"dunbtp”, "CBopHaa Tabnuua") Ta "CepBuc" (komaHgm "Mogbop napametpa”,

53



"CueHapun”, "Tlouck peweHma”, "AHann3 gaHHbIxX"). Y gaHiii nabopatopHili po6oTi
BOHW He BUKOPUCTOBYHOThCS.

2. MPAKTUYHA YACTNHA

3aBgaHHa Nel. 3anyck Ta6nuuyHoro npouecopa Excel.

1. 3anycTuTn TabnmyHKin npouecop Excel, ansa yoro:

* KnauHyTu KHonky "lyck”;

* 06paTh BKa3iBHMKOM MYHKT “T1porpaMmbl” roIOBHOrO MEHHO, WO 3’ABNAETLCA
Ha eKpaHi;

e y MeHWO “Tlporpammbl” 3HaiiT nanky Microsoft Office, B Hiii BMOpaTK
KomaHgy Microsoft Excel i gatn Ha Hiin JIK. B pe3ynbTaTi Ha eKpaHi 3’BnsieTbCs
BikHO Excel 3 BigKpuTMM BTOPMHHMM BIKHOM HOBOIO [OKYMeHTa Mif iMeHem
"Knurai” (gus. puc. 1).

MpuMiTKa. Y BiKHi MOBWHHI 6GyTWM NPWUCYTHI MaHeni  iHCTPYMEHTIB
"CTtaHgapTHas" i "®opmatnpoBaHue”. AKLLO X HEMAE, 3BEPHYTUCH A0 BUKIafada.

2. OsHallomuTUCh 3 BGYOBOIO BiKHa Ta iHTepdeiicom TabaMYHOro mpoLecopa
Excel.

MpumiTka. Bigpasy nicnsa 3anycky Excel neBHi napameTpu ¢opmaTyBaHHSsl, B
TOMY YWCAi WPUAT | YACNOBUIA opMaT, BCTAHOB/IOKOTLCS aBTOMATUYHO | 3 HUMK
MO>XXHa Bifjpa3y npauosaTv. Hanpyknag, no 3aMmoBYyBaHHIO BCTAHOB/HOETLCA LLPURT
Arial Cyr 3B1YaiiHOro HakpecneHHs i poamipy 10. 3a 6akaHHAM napaMeTpy MOXHa
3MIHWTK 33 JOMOMOrOK NYHKTY "®opmaT” roslioBHOro0 MeHHo.

3aBaaHHA Ne2. CTBOPEHHSI HOBOT PO60YOT KHUMW.

1 O3HalnoMUTUCL 3 PO6OYOKD KHUIOK [A/1 PO3PaxyHKY [03M NiKapCbKu
npenapartis 3a1eXKHO Bif BiKy Ta Baru nawieHTa, SKa CTBOPIOETLCA B LbOMY 3aBfaHHI.
[N KOXHOro npenapaty y Hili micTutbes pobounii nnACT, WO $BAsie o600
eNeKTPOHHY TabnMLIK0 TaKoro BUrNsay:

MpenapaTt Josa Ha 1 Kr macu
- -

MpisBuLLe Bik Maca (Kr) O6uucneHa fosa
IBaHOB 41 75
Cupopos 12 31
Knnmuyk 54 78
MeTtpoBa 45 76
MapTuHoBa 20 69

MpumiTKa. *** - B Ui KOMipK/ 6yayTb BBOAUTWCH BiAMOBIAHI AaHi, AKi BKasaHi
B NOAa/bLUMX MYHKTaX 3aBAaHb.

2. BBecTM TekCTOBY Ta uUWCNOBY iH(OPMALil0 Yy KOMipKM Tabnuui
BIZNOBIAHOCTI 3 HaBeLEHVM Y NONepeaHLOMY NMYHKTI 3pa3koM. [ns Lboro:
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e gatn JIK Ha Komipyi Al, npy ubOMy KOMipKa cTaHe akTvBHOW (i1 6yge
BUZINEHO PaMKOL0);

* HabpaTtu Ha knasiatypi TekcT "lMpenapaT” i HaTUCHYTN Knasiwy Enter (npu
LbOMY TEKCT Oy/e BBEAEHO Y KOMIpKy”a BOHa He 3aMLIWNTLCA aKTMBHOK - pamka
nepefige Ha KOMipKy A2 i i KOMipKa CTaHe akTUBHOHO);

e HabpaTu Ha KnaBiaTypi HasBy npenapaty "TeHiumIiH";

* MepeBecTyn BKa3iBHWK Ha KOMipky B1 igatu JIK, B pe3ynbTari TeKCT y KoMipL,i
A2 6ype 3aikcoBaHo, a KOMipky Bl - akTMBOBaHO.

3. O6’egHaT Komipku Bl i Cl, B2 i C2, gns voro:

* HaTUCHYTKW NiBY KHOMKY (Ha Komipui B1) i, He Bignyckaiouu ii, NPOTArHYTA
BKa3iBHMK Ha koMmipky CIl, B pesynbtati komipku Bl i Cl 6ygyTb BugineHi
iHBEPCHUM KO/bOPOM;

* KNayHyTW NyHKT "dopmaT" rosloBHOro MeHHo i BUbpaTn KomaHay "HAueikun™;

*y fianoroBomy BikHi "dopmaT siueek” KnauyHyTW 3aKnaaky "BblpaBHMBaHME";

* Ha 3aKnagyi "BblpaBHMBaHWE" BCTAHOBUTK nparopeLb "O6beanHeHNe AyeeK”;

* KNaLUHyTV KoMaHAHY KHonky OK abo HaTuCHYTW Knasiwy Enter.

B pe3ynbTati Komipku B1i Cl 6yayTb 06’eaHaHi B 0fHy, afgpeca sikoi 6yge Bl
(BoHa BigobpaxaeTbea y pagky "Mvs" psgka gopmyn);

* aHa/10riYyHO 06’eaHaTM KOMipKK B2 i C2.

4. Habpatu B Komipui B1 Ha knaBiaTypi TekcT "[o3a Ha 1 kr macu". Ans Lporo:

« natn JIK Ha Komipui B1, npy LbOMYy KOMipKa CTaHe aKTUBHOIO;

* HabpaTu Ha KnaeiaTypi TekcT "[o3a Ha 1 kr macu”, nicng yoro gatu JIK Ha
Komipui B2. B pe3ynbTaTi gaHi B Komipui Bl Oyge sadikcoBaHo, a KoMipky B2 -
aKTMBOBaHO.

5. BBeCTn y Komipky B2 umcno 1000000.

6. AHa/IOriYHO ONMCaHOMY BBECTM PeLUTY AaHMX Y KOMIpKW Tabnuui 3rigHo 3i
haskoM, NpuyoMy 15 BBeeHHS Ha3sy "O6umncneHa fosa" 06’egHaTy Komipku D3 i
13. O6’egHaTn komipkn D4 i E4, D5 i E5, D6 iE6, D7 iE7, D8 iES.

7. BigpegnarysaTtu BMICT KOMipoK A2 i B2. N4 Lp0oro:

* fatn 2JIK Ha Komipui A2. B pesynbTaTi y Hiil 3’ABUTbCA TEKCTOBWIA Kypcop,
LLO CBiAYMTL MPO Te, L0 BMICT KOMIPKU MOXHa pefiaryBaTu 3BMYaliHUM Croco60oM;

* LLASXOM 3BMYAHOrO pefaryBaHHsA TEKCTY 3aMiHUTW Has3By npenapaTty Ha
"biynninH-5";

* NicNs 3aBepLUEHHS pefaryBaHHA HaTUCHYTK Knasiwy Enter abo gatu JIK 6yab-
e 3a Mexxamun KoMipkun A2;

* gatn JTK Ha Komipui B2 (npu usomy ii 6yge akT1BOBaHO), a NoTiM Habpatu Ha
Knasiatypi Hose ymcno 1500000 i HaTMCHYTY Knasiwy Enter. B pe3ynbTari B KOMipLii
6y/e 3aikcoBaHO HOBE YMC/I0BE 3HAYEHHS.

3aBgaHHA Ne3. BBegeHHsi B Tabnuuio Gopmynu AN 06UMCNIEHHS [03M
npenapary.
1 O3HallOMUTUCL 3 HWXKYEHaBEAEHOK (BOPMYNO Ans po3paxyHKy [Ao03u
npenaparty 3a/1eXHO Bif BiKy MawuieHTa, AKa BKIOYae NepesipKy N0rivyHOT yMOBK:
aca*0,3*D (kr), AKLL0 BiK < 18 pokiB;
@aca*O,?*D (kr), AKWwo BiK >18 pokis
£eQ (kr) - gosa npenapaty Ha 1 Kr macu Tina.
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2. BeecTu thopmyny B Komipky D4. ns uboro:

« gatn JIK Ha Komipui D4, sika npn UbOMY aKTUBYETLCS;

* Ha K/aBiaTypi HaTUCHYTK Knasiwy "=" (e € 03HaKoK opmynu);

* Ha KnaBiaTypi nicns 3Haky "=" HabpaTu BMpa3

Ecnun (B4>18; C4*0,7*B2; C4*0,3*B2)
i HaTUCHYTK Knasiwy Enter abo patun JIK 3a mexamun komipku D4 (cnoso "Ecnn”
noTpi6HO HabypaTy POCIICbKOKO MOBOIO. a BMPas3, WO B AYXKaX - aHIIACbKOLD).

MpyumiTKN:

a). ®dopmyna, L0 BBOAUTLCSA, BiJ0OPAXKAETLCA Y KOMIpLI Ta y psagKy (opmys.
Ajpecs KOMIpOK MOXHa HabpaTu Bpy4yHY Ha KnasiaTypi abo >X (W0 3Ha4yHO
eheKTMBHiILLE) MOXHa 06paTh NOTPibHY KOMIpKY 3a gonomorot B i gatu Ha Hil
JIK, B pe3ynbTaTi agpeca i€l KOMipKU BCTaBNAETLCA Yy (hopmyny.

6). Akwo B dopmyni gonyuwieHo nomunky, Excel dikcye 11 Ta Bugace
MOBIZOMIEHHS NPO L, & TaKOX Hajae peKoMeHAaLlii N0 YCYHEHHHO MOMUIIKM.

B). FKLLO (hopmMy/y BBEEHO MPaBWAbHO, TO B KOMipLi D4 3’ABISIETLCA YKCNOBE
3HayYeHHs f03K rpenapary, a B pAAKy opmyn BifobpaxaeTbcs cama opmyna.

r. AKWo camocCTiiHO YCyHyTW TmomMunky B (opMyni He BAAETbCS, Chif
3BEPHYTUCH 40 BUKNajaya.

3. 3anucati y NpOTOKO/N PO3paxyHKOBY (hopMyny, BUXifHI faHi Ta pe3ynbTart
pO3paxyHKy.

4. BcraHoBMTW Yy (hopmyni abcontoTHY afpecy KOMipku B2, wo MicTuTb
MOCTIAHWIA NapameTp po3paxyHKy (B HaC Lie 3Ha4eHHs f03u MpenapaTy Ha 1 Kr macu
Tina nauieHTta). Ans uporo:

e fatu JIK Ha Komipui D4 (AKWO0 BOHa HeaKTMBHa), Npy LbOMY B PALKY (hopMyn
BifobpaXxkaeTbCs 11 BMICT - hopmyna;

* HaBeCTW BKa3iBHWMK Ha im’a B2 y Popmyni i gatn 2JIK, npu usomy im’s
KOMipKW 6yae BUAINEHO iHBEPCHUM KOMTbOPOM;

e HaTUCHYTW KnaBsiwy F4, B pe3ynbTaTi 3anvc iMeHi KOMipku B2 3miHWTbCA Ha
686B$25- Lie 03Hauae abcontoTHY afpecy Komipku B2;

MpuMiTKN:

a). AKWO Lie pa3 HaTUCHYTW Knagilly F4, TO NOCMNaHHS Ha KOMipKy npuiime
Burnag ‘B$2’ (To6To (hiKcyeTbCs TiNIbKM PAAOK), a AKWO iwe pas, To 4$B2’
(chikcyeTbCa TiNbKM CTOBNYMK), YeTBEPTE HATWCHEHHA BiAHOBUTbL BIAHOCHY agpecy
@B 2\ Takum unHOM, Knasiwa F4 UMKNiYHO 3MIHIOE BUZ MOCUNAHHA Ha KOMIPKY.

6). CumBon 45° B afipecy KOMIpKM MOXHA BCTaBUTU i WASXOM Ti 3BUYAHOrO
peparyBaHHsa. Ona UbOro cnif y psaky (popmMyn BCTaHOBUTU TEKCTOBWMIA Kypcop Y
noTpibHy no3umuito i HabpaTy Ha KnasiaTypi cumBon 45°, micnsa yoro 3aikcyBaTy
JaHi y Komipui.

* @HaIOrYHO OMUCAHOMY BWLLE 3pOOMTM aBCOMOTHUMK BCi MOCMMAHHA Ha
komipky B2y Popmynii HATUCHYTK KnaBiwy Enter.

5. CkonitoBaTu hopmyny 3 koMipku D4y komipku D5-D8. Ons uporo:

 patn MK Ha komipui D4, npy 4bOMYy BOHa aKTUBYETLCA i BUK/IMKAETLCA A1
Hel KOHTEKCTHE MEHIO;

* Y KOHTEKCTHOMY MEHI0 KnauHyTu KomaHgy “KonuposaTtb", mpu LbOMY BMICT
Komipkn D4 6yae ckonilioBaHo y 6yep 06MiHy, a HaBKOMO CKOMili0BaHOT KOMipKM
MOYHE pyxaTuch "GiXkyua 3miika";
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o BULIMTK KOMipkn D5-D8 (Wwnsaxom MpoTaryBaHHA MO HUX BKa3iBHMKa Npu
1aTUCHEHIN NiBil KHOMLi MaHinynaTopa);

e fatvt MK Ha BUAINEHNX KOMIpKaXx iy TX KOHTEKCTHOMY MEHIO, LLIO 3’ ABMAETLCA,
KNauHyTM KomaHgy *BcTaBuTb”. B pesynbTaTi (opmyny Komipkn D4 3 6ydepy
06MiHy 6yfe ckoniioBaHO y KOMIpKu D5-D8, i B HWUX 3’ABUTbCS YNCENbHE 3HAYEHHS
[031 mpenapary.

MpumiTKa. Onepauii KonitoBaHHA Ta MepeMilleHHs BMICTY KOMIPKU MOXHa
BMKOHATM 3a [ONOMOroH LMX camux KoMaHA Yy MeHio "lNpaBka”, a TakoX 3a
[0IKOMOr 0K BifNOBIAHUX KHOMOK CTaHAAPTHOI MaHesi iIHCTPYMEHTIB.

6. MporasHyT\ BMICT KoMipok D5-D8, 106 nepecBigunTUCL Y BUKOHAHHI
KONitoBaHHSA i NepeBipuTH NpaBUIbHICTL 064MCNEHb. 8 LUbOro:

e gatn JIK Ha komipui D5. MNpu ubomy B psAgKY (hopmyn MOBUHHA 3’ABUTUCH
thopmyna:

=ECNN(B5>18; C5*0,7*$B$2; C5*0,3*$B$2);

* 3aHeCTV hopmyny i agpecy KOMIpKU y NpoTOKoT;

e patv JIK Ha komipui D6, npu ubomMy B pAaKy ¢HopMyn MOBUHHO
BiJ06pasnTnCh:

=ECNN(B6>18; C6*0,7*$B$2; C6*0,3*$B$2);

* @HaNIONiYHO MPOrAAHYTU BMICT KOMipoK D7-D8;

* 3aHECTM agpecu Komipok D5-D8 Ta ix opMynmn y NpoToKo.

MpuMiTKa. 3BepHiTb YyBary, wo topMmynm B Komipkax D5 i D6 MicTsaTb
nocunaHHs Ha komipkum B5, C5 T1a B6, C6 .3amicTb BignosigHo B4, C4, ski
Girypysanu y copmyni Komipku D4, 3 AKOi BUKOHYBa/IOCb KOMNitOBaHHA. B TOi e
MAC MOCW/IaHHA Ha KOoMipky B2 B ycix ¢opmynax He 3MiHMnocs.B npoueci
KonitoBaHHA (nepemilLeHHs) dopmyn Excel BUKOHYE KOpeKLit0 BiHOCHUX afpec
KOMIpOK Yy BifNOBIAHOCTI 3 BE/IMYMHOIO 3MilLeHHA. ABCOMIOTHI afpecu KOMIpoK
(TouHiwe, 3aikcoBaHi KOMMOHEHTW afpecu) nNpu KOMitoBaHHI (NepemilleHHI)
(hopMy/1 He 3MiHIOKTLCA.

3aBgaHHa Ned. Onepauii 3 po6oyMM SINCTOM.

1, BUKoHaTK nepepaxyHOK po6o4oro nncta npu 3miHi gaHux. Ana uboro: -

* aKTMBYBaTM KOMipKy B2, BBeCTM B Hei HOBe 3HauyeHHs 750000 i HaTUCHYTU
linter. B pe3ynbTaTi 3MiHM 3Ha4yeHHs Yy Komipyi B2 6ygyTb aBTOMATUYHO
nepepaxoBaHi 3Ha4yeHHsa y KoMipkax D4-D8, B AKMX MIiCTATbCA QOopMynu;

* [OBI/TbHUM YMHOM (B PO3YMHMX MeXaX) 3MIHUTU 3HAYEHHA Y KOMipKax B4-
18 i C4-C8, pe wmictatbcs napameTpu “Maca”™ Ta "BIK", | NpocTexutu
MBTOMaTWUYHUIA NepepaxyHOK 3HaueHb hopmy .

2. 3anucaTy CTBOpPeHY pobouy KHUry Ha guck D y Teky "MoW AOKYMEHTbI"
(AKwWwo Teka BiACYTHS, i moTpi6HO cTBOpPWMTKM) nig im’am "[osa npenapaty”. OAns
LbOro: , > U
* Yy TONOBHOMY MEHK KnauHyTW NyHKT “"®aiin”, i y meHwo "dain", wo
[ABNAeTbCA Ha ekpaHi, KnauHyTn KomaHgy "CoxpaHuTb Kak..." B pesynbTaTti Ha -
eKpaHi 3’aBNSeTbCA CTaHAapTHe BikHO "CoxpaHeHne AoKyMeHTa";

* Ha flepeBi Tek gaty JIK Ha niktorpami gucky D, micng 4yoro Bifgo6pasnTbes
BMICT gncky D;

* Ha ANCKY 3HaNTK TeKy "Mown LOKYMEHTbI" i faTh Ha Hili JIK —pun LuboMy Teky

L
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"Mowu fOKyMeHTbI" 6yfe 06paHo;

* nepentn fo nons “Mmsa aina” i BBECTWM YKpaiHCbKOK MOBOK M’ "[03a
npenapary";

e BUbpatTM y noni "Tun ¢aiina" (AKWOo ©oro He BMOpaHO) psdoK “KHura
Microsoft Office Excel";

* fatn JIK Ha KOMaHAHI kHonui "CoxpaHuTb" abo HaTUCHYTW Knasiwy Enter.
B pe3synbTati CcTBOpeHy Tabnuuto 6yne 36épexeHo y Teui "Mov SOKyMeHTbI" Mig
im’am "[o03a npenapaTy.xls".

MpuMmiTKa. Po3wmnpeHHs iveHi taiiny XLS € cTaHAapTHUM PO3LUMPEHHSAM
thaiiny kHMrn Excel, annikayis CTBOPHOE /iOro aBTOMaTUYHO. Hagani npuHaneXxHicTb
[LOKyMeHTa TabnnyHomy npouecopy Excel po3nizHaeTbCs 3a UMM PO3LUMPEHHAM.

3. 3akpuTy annikauito Excel. Ans yoro:

e aat JIK Ha KHOMui 3aKkpuTTA BikHa Excel;

e AKWoO Oyfe BMAAHO 3anMWT NPO 36epeXKeHHs 3MiH Y [JOKYMEHTI, KnayHyTu
KOMaHAHy KHonky “"HeT" y 1ioro BikHi. B pesynbTtarti annikauito Excel 6yae 3akputo,

i, AKWO Hemae iHWNX BIAKPUTUX annikauiii, Oyae 3AIMCHEHO MOBEPHEHHS Ha
po6ouwnii cTif.

3aBgaHHA Ne5. [Mobyposa giarpamu.

L MobypaysaTtn fiarpamy, sika Bigobpaxae Macy i go3y npenapaty naui€eHTiB.
[nsa yporo:

* BigkpuT pJokymeHT “[lo3a npenapaTy.xIs". [nsa uboro cnig gatn 2JIK Ha
niKkTorpami 4oKymeHTa abo 3anyctutu Excel, gatn komaHgy "OTKpbITb" 3 FON0BHOIO
MeHK abo 3 maHeni iHCTpyMeHTiB "CTaHAapTHas", Micns Yoro y BiKHI BiAKPUTTH
thaiiny obpatyt AOKYMEHT i nogat KomaHay “"OTKpbITb";

e gatn JIK Ha kHonui "MacTep guarpamMmM” naHeni iHCTpymeHTiB "CTtaHgapTHas™
(@60 pgatn JIK Ha nyHKTI "BCTaBKa" rofloBHOro0 MeHI0, a MoTiM y MeHio "BcTaBka" -
Ha koMaHgi "[warpamma”, B pe3ynbTaTi Ha eKpaHi 3’SBNAETbCA BIiKHO MEpLIOro
KpOKy MaiicTpa giarpam (auB. puc. 2);

* Ha 3aknagui "CraHgapTHas" y noni Bubopy "Tun" KnauHyTM psgok
"MicTorpaMma™ (Lei TMn NPOnoHYETLCA aBTOMATWUYHO);

ey noni "Bug" knauHyTu 3-BUMIipHY rictorpamy (OCTaHHS BHU3Y);

 patn JIK Ha kOMaHAHI kHonui BikHa "[anee", B pesynbTaTi 34IACHIOETLCA
nepexig 4o APYroro KpoKy MaicTpa i Ha eKpaHi 3’IBNSIETLCA Oro BiKHO (avB. puc.3); e

e AKWO Yy noni "[OmanasoH" MICTUTbCA Oyfb-fka TeKCTOBa iH(opmauia -
BUAANUTK i1 3a LOMOMOroto Knasiwi Delete;

* gatn JIK Ha onuii "B cTon6buax";

e patm JIK Ha KHOMUi 3 YepBOHOM CTPINIKOKO Ha NpaBoOMy KiHLUi nong
"[unana3oH". B pe3ynbTaTi BIKHO 3rOPHETLCA | PO3MICTUTLCA Bropi eKpaHy, HajasLum
JocTyn jo Tabnmui gaHux;

* BUAINUTK Y Tabnuui gianazoHn A4-A8, C4-C8 i D4-D8, sKi MicTATb AaHi ans
piarpamu. [ns iX BUAINEHHS CAif NPOTArHYTW NO HWMX BKa3iBHMK NPV HATWUCHEHIN
knasiwi Ctrl, ockinbku gianasoHyW po3pi3HeHi (Npy LbOMY HaBKOO BUAINEHWX
KOMIpOK 3’ABUTbCS "6iXKyya 3milika");

MpumiTKa. IHWKIA cnoci6 Bubopy faHWX ANs fiarpamn nonsrae y Tomy, wob
6e3nocepefHbO 3 KnasiaTypu BBecTM Yy none “[uana3oH" BiAMNOBigHI AianasoHu
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Tabnuui. B gaHomy Bunagky noTpibHo gatv JIK Ha noni "[manasoH”, nicns Horo y
HbOMY 3’SIBASIETLCA TEKCTOBUIA KYpcop, a NOTiM HabpaTu 3 KnasiaTypu Takuii psgok:
=Jlucti 1$A$4:3A$8:/nctl 1$C$4:$D$8 abo =/luctl 1$A$4:$A$8: Mnctl
1$C$4:$C3$8;/Inctl '$D$4:$D3$8 i HAaTUCHYTK KnaBilwy Enter. Lleli cnoci6 3Ha4HO
CKNAAHILWWIA | MEHLL 3pYYHWIA, HXK BUAINEHHS Aiana3oHiB Ha po6o4yoMy ANCTI.

* fat JIK Ha Kepytouiii KHOMUi 3 YEPBOHOKO CTPINKOK PO3rOPHEHHS BiKHA, LU0
3HaXOAWTLCA Ha MpaBoMy KiHUi nona "[wanasoH", npy LbOMYy Ha eKpaHi
posropTaeTbcA BiKHO "McxofHble faHHble", ke Bigobpaxye nobyfoeaHy 3a
BKa3aHMMU JaHUMK diarpamy;

e gatn JIK Ha 3aknagui "Psa”, B pe3ynbTaTi 4YOro PO3KPMBAETLCS CTOPIHKA
"Pag”, Ha AKili MOXKHa 3aJaTV iMeHa Ana pAaKiB AaHUX, AianasoHn ANns LuX pagkiB i
nignmcy 3a Biccto X (No3HayeHHs NoAinok sici X);

e gatn JIK Ha pagky "psg 1"y noni "Pag" (npu uboMy psgok obupaeTbes i
BUAINAETLCS KOMIbOPOM, SKLIO BiH He BWUAiNEHWA aBToMaTMyHO). MoTim gatm /1K y
noni "Mms", B AKOMY MpY LbOMY 3’SBASETLCS TEKCTOBUIA Kypcop;

* Habpatu 3 knasiatypm cnoBo “"Maca" i gatm JIK Ha psagky "Pag 2'. B
pesynbTati  nonepefHbOMY PAAKY [LaHUX MpusHadaeTbed iM’a "Maca”, wWwo
BifobpaxaeTbea y noni "Pag” iy noni nepernagy pesynbrary;

* 3HOBY Aaty JIK y noni "Mms", B SIKOMY NpU LbOMY 3’SIBNSIETLCA TEKCTOBWI
Kypcop, i HabpaTu 3 KnasiaTypu cnoso "[o3a";

 gatu JIK Ha KomaHAHi kHonui "[Janee" abo HaTUCHYTW Knasiwy Enter, npu
LbOMY 3AIACHIOETbCS Mepexif 40 TPeTboro KPOKy MaicTpa, i Ha eKpaHi 3’aBNseTbCs
ioro BikHO "lMapameTpbl gnarpammbl” (4uB. puc. 4);

« y BikHi "MNapameTpbl gvarpammbl” gatn JIK Ha 3aknagui "3arofioBku™, Ko
HOHa He € aKTV1BHOIO;

e patn NIK y noni "HasgaHue guarpammbl” (Npu LbOMY Y MOAI 3’SBNAETHCA
TEKCTOBWIA Kypcop);

* HabpaTy Ha knaBiaTypi Ha3By "Maca i f03a npenapaty"”, nicna Yoro gatn JIK 'y
HacTyrnHOMY noni abo HaTUCHYTK Knasiwy Tab Ans nepexofy A0 HACTYMHOrO nons;

* @HanoriyHo y moni "Ocb X (kaTeropwid)" BBeCTW 3 KnasiaTypu "Tpissuia”,
noTim nepentn o nons "Ock Y (pALOB AaHHbIX)" | HabpaTh Yy HboMy "MMapameTp";

MpuMiTKa. Yci BHECEHI 3MiHM aBTOMATUYHO Bifipasy X BigoGpaxatoTbes y noni
nepernsgy pe3ynbraTy, SKe 3HaXO04MTbCA Y MpaBiii YaCTWHI BikHa.

e gatn JIK Ha 3aknagui "Tabnmua faHHbIX", WO BiAKPWBAE Y BiKHI CTOPIHKY
"Tabnuua faHHbIX";

* Ha cTopiHLi "Tabnmua gaHHbIX" gaty JIK Ha BikoHui "Tabsmua gaHHbIX", o6
Y BIKOHLUi BCTaHOBW/IAChb ranoyka, Npu LUbOMY A0 fiarpamy AOAaeTbcsa Tabnuus
JaHunX, [Ki Bi06paXatoTbCa Helo;

e gatn JIK Ha KomaHfHiA kHonui "[anee" abo HaTWCHYTM Knasiwy Enter, B
pesynbTaTi 3A4IACHIOETLCA Mepexif A0 4YeTBEPTOro KPOKy MaiicTpa Agiarpam, i Ha
eKpaHi Bigo6paxaeTbes oro BikHO "PasmelleHre guarpammbl” (aue. puc. 5);

* y BikHi "Pa3melleHune guarpammbl” gatun JIK Ha KHoMui "OTAenbHOM", AKa
BM3HAYaEe CTBOPEHHA JiarpaMu Ha OKpeMoMy poboyomy fuCTi (Npy UbOMY Y
KPY>XeUYKy HanpoTtu cnosa “0TAeNbHOM" Mae 3’ABUTMUCb YOPHA Kparka, Lo CBig4nTb
npo BM6ip faHoi onuii);

e patu JIK Ha noni BBOAY iMeHi nnCTa, fiKe 3HaxXO4UTbCA CrpaBa Bij cfosa
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"oTAensHoMM (MpY UbOMY Y HbOMY 3’IBNSIETbCA TEKCTOBWIA Kypcop) i BBECTM 3
KnasiaTypu TekcT "Maca i fo3a" (3HULLMBLLK NOMepeaHili 3anuc);

e gat JIK Ha koMaHAHiA KHonui "roToB0" abo HaTUCHYTW Knasilwy Enter. B
pe3ynbTaTi BiAKPUBAETbCA HOBWUI pobounii nuct "Maca i fgo3a”, Ha KoMy
po3MmiLLyeTbCA NobyfoBaHa giarpama,;

e MPOAEMOHCTPYBaTW fiarpamy BMKMagayesi, MNicns 4oro nepeidtn Ao
HacTYMHOro NYHKTY.

2. 3MIHUTK TWN | NapameTpy giarpamu 3a [ONOMOrol KOHTEKCTHUX MeHt0. [ns
LibOro:

« gatu MK Ha o6nacTi giarpammn abo Ha obnacti nobyaosm giarpamu (6ygb-ae,
KpiM camoi giarpamMu Ta Ti efleMeHTIiB - Ha3BW, MO3HAYeHb, NereHan ToLo), npu
LIbOMY 3’ABNAETLCA KOHTEKCTHE MEHIO; b

* Yy KOHTEKCTHOMY MeHI KnauHyTU nyHKT "lMapaMeTpbl Auarpammsl”, B
pe3ynbTaTi Yoro BiAKPUBAETLCS AiaioroBe BikHO "lMapameTpbl guarpammbl™;

* y BikHi "lMapameTpbl AuarpaMmbl” BUMKHYTY BigobpaXkeHHS Tabnuui gaHux 3a
ponomorowo JIK Ha pagky "Tabnuvua fadHbix™ i gatm JIK Ha kHonui OK abo
HaTUCHYTU Knasiwy Enter. B pe3ynbTati 3 poboyoro nucta fiarpamMu 3HUKae
Tabnuua faHux;

e pgatm MK Ha o6nacTi giarpamm abo o6nacti nobygoswu pgiarpamut iy
KOHTEKCTHOMY MeHI0 BMOGpaTh MyHKT "Tun Auarpammbl”, B  pesynbTaTi
BIZIKPVBAETLCSA Aianorose BikHO “Tun guarpammbl”;

ey BikHI "Tun guarpammel” y noni "Tun" knauHytn onuito “"Kpyrosas"”, a y
noni "Bua" —o6’eMHMIA BapiaHT KpyroBoi giarpamu (4pyray nepLiomy psgky);

e gatn JIK Ha kHomui OK abo HaTucHyTM Knasiwy Enter, B pe3ynbTaTi Ha
po6oyomy nnCTi 3’ABNSETLCA MOAUGIKOBaHa Aiarpama.

MpofeMoHCTpyBaTK pe3y/bTaT BUK/IaLaYeBi.

MpumiTKa. 3BepHiTL yBary Ha Te, L0 HOBa fiarpama Bigobpaxae TiflbKn 0auH
napametp (pag). LaHwid Tun Adiarpamu Ha BigMiHY Big ricTorpaMu He MOXe
Bifo6paxaTh GifbLUe 0AHOTO pALKA AaHWX.

3. BuganuTu pobounii nucT 3 giarpamoro. [ns uporo:

* natn JIK Ha apnmuky pobo4yoro nucrta giarpamm “Maca i fo3a", B pesynbTari
4oro e nnucT 6yae BUAINEHWI;

* KNauHyTn NyHKT "TpaBka™ roNoBHON0 MeH0, BHACMifOK LbOro BifjKpUBaETLCA
MeHI0 "TpaBka";

*y MeHI0 "TpaBka" fatu JIK Ha KoMaHgi "YpganuTb aucT™;

* Yy BIiKHI 3anuTy, WO 3’ABNAETbCA HA eKpaHi, KnauHytu kHonky OK, o6
NiATBEPAMTM BuAaneHHs poboyoro nucta. B pesynbTati poboumnii AinCT 3 giarpamoto
3 po6040T KHUMM Byae BUAANEHO.

4. 3akpuTi pobouy kHury "[o3a npenapaty.xIs"”, gns yoro:

e pgatm JIK Ha KHOMUi 3aKpuTTA [OKYMEHTa, L0 3HaxoAauWTbes Yy KOro
BTOPUHHOMY BiKHi;

* MpY BMAaYi Ha eKpaHi BiKHa 3anuTy Ha 36epeXKeHHs 3MiH Yy AOKYMEHTI gatu
JIK y iioro BiKHi Ha KHomui "HeT".
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3aBaaHHsA Ne6. MobyaoBa Ta NOpiBHAHHSA rpadikis nepebdiry npouecy 3 4acom.

1 MigrotyeaTy pobounii MCT 3 BUXIHMMU JaHUMK 3a 3pa3Kom puc, 6. Ans
LbOro:

* BigKpnTu HOBY pobouy kHury Excel;

* 06’efHaTK KoMipkn AL:K1 ; >V or v

*3aHeCTn y BIAMOBI4HI KOMipKKM, BKa3aHi Ha puc. 6, 3aronoBkn Ta HoMep Ao6u
BMMIpIOBaHHA TemnepaTypu:

AT yiiiidii N « 1. '€3. 0. v_.h. i buwuw
Tr CepefiHE 3Ha4YeHHA TemnepaTypu Tina naui€éHTa,3a Joby, *£
j3y) * [o6a R[] D4 S” € 7 8 3 "
3MayieHtT A 7*
MaujeHT B

W HaujienT:;C =

LU,
Puc. 6
. 3aHecTM B Komipku B3:K5 cepegHb04060Bi 3HayeHHs TemnepaTypu Tina
nauieHTis, NpueeaeHi B Tabnuui 1:
Tabnuusa 1

i 2 3 4 5 6 7 8 9 10
36,6 36,7 36,5 36,7 368 36,7 366 367 365 36,7
376 379 379 378 376 374 372 374 378 376
375 388 39,7 400 398 39,1 386 378 373 37,2

2. MobyaysaTn rpadikn nepebiry npouecy (3MiHWM TemnepaTtypu) 3 4acom 3a
ponomoroto Maiictpa nobyaosw giarpam. [as Lporo:

* BUAINNTK fiana3oH komipok B3:K5;

 nat JIK Ha KHonui "MacTep guarpamm "naHeni iHCTpymeHTiB "CtaHgapTHas"
(6o patm JIK Ha nyHKTi "BCTaBKa" TrOMOBHOrO MEHI, a MOTiM Ha KOMaHgi
"[unarpammMa™), B pe3ynbTaTi Ha eKpaHi 3’ABUTLCA BIKHO MEpLUOro KpoKy MaiicTtpa
Jiarpam;

* Ha 3aKknagyi "CraHgapTHasa™ y noni subopy "Tun" snbpatn pagok "Tpaduk’;

ey noni "Bug" Bnbpatn rpadik 3 mapkepamu, fKi MOMiYatOTb TOYKU [aHUX
(nepwwwin 3niBa B gpyromy psagy), nicns yoro gaty JIK Ha KOMaHAHilA KHoMui BikHa
"Oanee™;

*y BiKHi pyroro Kpoky Maiictpa Bubpatu onuito Psagbl "B cTpokax™;

 gat J1K Ha 3aknagui "Pag";

e BU6patun psag 1y noni "Pag”, nicna voro gatv JIK 'y noni "Ums";

* Habpatu 3 KnasiaTypu cnoso "Hopma';

* BU6paTyW pag 2y noni "Pag”, gatu lioMy HasBy "XpOHi4He 3aXBOpIOBaHHA";

* BUOpaTn psag 3y noni "Pag”, fatv ilomy HasBy "TocTpa hopma XBopobm";

* naTn JIK Ha KOMaHAHI KHonui BikHa "[anee";

* y BiKHi TpeTboro Kpoky Maiictpa (MapameTpbl guarpamMmMbl) AaTu HasBy:
Aiarpami - "3MiHa cepefHb0A060BOI TemnepaTypu Tina nauieHTa 3 yacom”, oci X -
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"leHb", oci Y - "Temnepartypa”;

* Ha 3aknagui "flereHga" gatn JIK Ha 3Hauky "[106aBuTb fereHay" (AKLWo 1T
HeMae), pO3MICTUTY NlereHy BHU3Y rpadika;

* nat™ JIK Ha KomMaH/HilA KHonui BikHa "[danee™;

* Yy YeTBEPTOMY BiKHi KpOKy MaiicTpa (“Pa3meLleHne guarpammbl™) Bubpatn "Ha
OTAe/IbHOM", NIiCNS YOro HaTUCHYTK KHoNKy "OK";

* pe3ynbTaT NPOAEMOHCTPYBaTV BUKNaayeBi.

3. MepernsHyTn OoTpUMaHi rpadiky, 3po6uTM BUCHOBKM NpPO (opmm nepebiry
3aXBOPIOBaHHS; BKasaTW, sIKWiA 3 rpadikiB BignoBigae B {10 TeKydili NHEBMOHIT, a
AKuiA - XBOPO6iI Kip. 3anncaTu B 30LLUT 3p06JIeHi BUCHOBKM.

4. 3anucatn pobody KHUry Ha guck D B Teky "Mon [OKyMeHTbI" nig iM’am
"Temnepatypa.xb", Micns 4oro 3akput pobouy KHUry.

3aBgaHHs Ne7. 3aBepLUeHHS poboTw.

1. 3akpuTu annikauito Excel, gns voro:

* [EepecBigunUTUCL, WO BCi HEOOXIiHI faHi 3anucaHi B NPOTOKO MO KOXHOMY
i3 3aBAaHb; ,

e patv JIK Ha KHONUj 3aKpUTTA BiKHa annikauii;

e AKWO 6yayTb BMAaHI 3aNUTU Ha 36ePeXXeHHS 3MiH Y AOKYMEHTaX, KnauHyTm
KHOMKy "Het" y X gianorosux BikHax. B pe3ynbtarti annikauis Excel 3akpueTbes i
Ha eKpaHi 3anMLwmnTbCA pobounii CTin.

MpumiTKa. MoxHa Bifpasy faTn KoOMaHAy 3akpuTTs auftikauii Excel, a notim
BIAMOBWTUCL Bif 30epeXeHHs 3MiH Y AOKyMeHTax 3a goriomoroto JIK Ha kHonui
"HeT" y BikHi 3anuTy Ha 36epeXXeHHs AOKYMEHTY, fKuii Buuaae Excel.

2. 3a ponomorot Teku "Moii komnbroTep” abo annikauii "TlpoBogHMK"
BUAMTU 3 Tekn “Student” cTBOpeHI B xodi 3aHATTA thaiinm "[o3a npenapaty.xIs” Ta
"Temnepatypa.xi3" 3a 4onomoroto kombiHauii knasiw Shift+Delete.

Yearal  PesynbTaTu BUKOHAHHSA LUbOr0o  MyHKTY  060BH3KOBO
NPOAEMOHCTPYBAT W BUKIafauvy!

KOHTPOJIbHI NMNTAHHA:

1. Mpwn3HayeHHs | PYHKLiOHabHI MOX/IMBOCTI €N1eKTPOHHUX TabunLb.
2. Ak nobyaoBaHMiA iHTepelic KopucTyBada TabamyHoro npouecopa Excel?
3. Lo Take po6oua kHmra Excel ik BoHa BnawiToBaHa?
4. FK BUKOHYETbCS BBEfIEHHS JaHNX B KOMIPKM eneKTPoHHOT Tabnnui Excel?
5. Onwucatun 6ygoBy BikHa annikauii Excel.
6. 1K BUKOHYETbCS BBeEHHS (hopMyn B KOMipkK Excel?
7. 91K 30iCHIOETLCA MOCUNIAHHS Ha KOMipKM po6o4oro nncTa?
8. LLlo Take BigHOCHa | a6COMOTHA afpecu KOMIpKu?
9. FIK BCTAHOBUTW A/151 KOMipPKW abCoNOTHY agpecy?
10. Ak BNaLUTOBAHWIA i AN YOro NpU3HaYeHnn psaaokK opmyn BikHa Excel?
11. Ak BugIAnTK rpyny KOMIpOK pobo4voro nucta (psAoK, CTOBNYUMK, AianasoH,
pO3pi3HeHy rpyny)?
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12. 9K BMKOHYHOTbCA oOnepauii KOMitoBaHHSA, MepeMilleHHs | BUAIEHHS BMICTY
KOMipOK?

13. AAK BMKOHATK nepexif MiXK BTOPUHHUMM BiKHamu fOKyMeHTiB Excel?
14. AAK nepeiTn Ha iHWKWA poboumnin nucT kHurn Excel?

15. AAK BUKOHYETbCA 36epexeHHst pobo4oi kHurn Excel Ha gucky?

16. AK 3aBaHTaXWUTN JOKyMeHT Excel?

17. Wo sBnse coboro nporpama-maiictep B Excel?

18. AKi KpoKM BKNKOYae mMaiicTep giarpam Excel?

19. Aki (hyHKL,iT BUKOHYE MaiicTep giarpam Excel?

20. Aki Tvnun giarpam Hagae Excel?

21. FK 3agatu TMn giarpamun?

22. K BUKNMKAETbCA MalicTep diarpam Excel?

23. FAK 3afaeTbCAa fianasoH gaHux a4 giarpamu B Excel?

24. FIKi KOMaHAHI KHOMKX MatoTb Aianorosi BikHa Nporpam-maicTpis?
25. AK MOXHa 3MIHWUTW TUN iCHYIOYOI Aiiarpamn?
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KOMITKOTEPHI AHI: TUMW JAHNX, OEPOBKA TA YTPAB/IHHA.
CNCTEMU ¥YMPABJTIHHA BASAMUN OAHWX (CYBL).
CYBJ, ACCESS. BA3V JAHUX B MEAVLIHI

X TEOPETUYHA HACTNHA

TexHonorun 6a3s fjaHux.

basa gaHux (B[]) - Ue 3HayHa KiNbKiCTb OAHOPIAHUX AAHWX 3 KOHKPETHOT
npeaMeTHOT ranysi, siKi 36epiraloTbCsi Ha KOMM’HOTEPHMX HOCiSX. B OCHOBI
opraHisauii 6asu gaHvx € Mofenb faHuX, SKa BU3HaYae npaswna, y BiANOBIAHOCTI 3
AKUMU CTPYKTYPYHOTbCA [faHi. 3a [ONOMOrow Mogfeni MpeacTaBffeTbCA Benuka
KiNIbKICTb [aHWUX | ONWUCYIOTBCS B3AEMHI 3B’A3KM MK HUMW. Halibinblw nouvpeHi
Taki Mofeni faHux: iepapxidHa, Mepexxesa, pensuiiHa.

lepapxiyHa  Mofenb  AaHMX  OyayeTtbcs Ha  OCLOBI  npuHUmny
nignopsAKoBaHOCTI MOMIDK efleMeHTaMKn AaHuX i NpefcTaBnse co600 AepeBONOAIGHY
CTPYKTYPY, AKa CKNafaetbea i3 By3niB (cermeHTiB) i gyr (rinok) (puc.l). Aepeso y
iepapxiyHiii CTPYKTypi ynopsiaKoBaHe 3a iCHYHUMMM MpaBuiamy po3TallyBaHHSA
0ro cerMeHTIB Ta rifokK:

* Ha BEPXHbOMY PIiBHI 3HaXOAWTbCA OAWMH KOPEHeBWUI (BUXIAHWIA) CErmeHT,
CEerMeHT APYroro piBHs, NOPOMKEHWIA, 3aNeXWTb Bif NEpLIOro, BUXIgHOrO; AOCTYN
[0 KOXXHOrO MOPOKEHOro (KpiM KOPEeHEeBOro) 3A4iMCHIOETLCS Yepes oro BUXIgHWIA
CErMeHT;

* KOXXHWIA CErMeHT MOXe MaTW Mo AeKifbKa eK3eMnnsapiB KOHKPETHNX 3Ha4eHb
eNEeMEHTIB [aHUX, a KOXHWIA eneMeHT MOPOKEHOr0 CEerMeHTy MOB’A3aHui 3
eK3eMMSPOM BUXIAHOMO i CTBOPHOE OfMH NOTIYHWIA 3anuc;

* eK3eMN/ISp MOPO/KEHOr0 CErMEHTY He MOXe iCHyBaTU camMOCTiliHO, TO6TO 6e3
KOPEHEBOr0 CErMeHTYy;

* MPU BUNYYEHHI eK3eMMNApY KOPEHEBOrO CEerMeHTa TakoX BUNy4aroTbCs YCi
NiANOPSLKOBaHI | B3aEMOMOB’A3aHi 3 HAM eK3eMMNIAPM NOPOLXKEHUX CErMEHTIB.

Puc. 1
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MepexxeBa Mofgenb [JaHUX npefacTaBnsie coGot0  OpieHTOBaHMIA rpad 3
NoMMeHOBaHMMW BepwnHamu i gyramu (puc.2). BepwuHu rpada - 3anucu, fKi
NpeacTaBAslOTb COG0K MOIMEHOBaHY CYKYMHICTb JIOTIYHUX B3aEMO3B’A3aHUX
eNeMeHTiB fJaHux abo arperatiB faHux. [lig arperatom fJaHuxX pPo3yMilOTb
NoiMeHOBaHY CYKYMHICTb €N1eMEHTIB JaHuX, fKi € ycepeAuHi 3anucy. Ans KOXHOro
TMNY 3anuciB MOXe OyTW KifbKa €K3eMMNAspiB KOHKPETHWX 3HauyeHb Woro
iHhopmaLinHMX eneMeHTIB. [jBa 3anuncu, B3aEMO3B’A3aHi Jyro, CTBOPHOIOTbL Habip
JaHux. 3anuc, 3 AKOro BUXOAMTb fyra, Ha3uBaETbCA BNACHUKOM Habopy, a 3anuc, 4o
SIKOr0 BOHA Hanpae/ieHa, - YIeHOM Habopy.

Puc. 2

PensuiriHa mMofieNlb AaHUX siBnse co600 Habip ABOMIPHUX NNOCKUX Tabnulb,
WO CKMafjatTbCa 3 pAAKIB i CTOBMUIB. MMepBUHHNUIA JOKYMEHT abo NiHiliHMA macuB
ABNsiE 060K NAOCKY ABOMIipHY Tabnuuto. Taka Tabnuusa HasMBaeTbCs BiAHOLWEHHSM,
KOXHWIA cToBOGeUb - aTpubyTOM, CYKYMHICTb 3HauyeHb OAHOro Tuuy (cTtoBnus) -
OOMEHOM, a pagKa - KopTexem. TakMMm YUHOM, CTOBMUi Tabnuui SBAAKTHCA
TPaguLiiHNMMN enemMeHTaMy fJaHuX, a pAaaKM - 3anucamu. Tabnuuyi (BigHOLWEHHS)
MalTb iMeHa. IMeHa TaKoX NPUCBOKITLCA i CTOBMNUAM Tabnuui. KOXHUIA KopTex
(3anuc) BigHowWweHHA Mae kntoY. Knwoui € npocTi i cknagHi. MpocTuii KAy - Ue
KN4, AKUIA  CKNafjaeTbCsd 3 OfJHOr0 artoMapHoro aTpubyTy, 3HAYeHHA SKOro
YHiKanbHe (He MNOBTOPHOETbCA). CKNagHWI KN4 CKnajaeTbcs 3 ABOX 1 6Ginblie
aTpnbyTiB. [Ana 3B’A3KiB BigHOWeEHb B 6a3i faHWX € 30BHIWHI KNOYi. ATpubyT abo
KoMOGiHaLisa atpnbyTa BiJHOLWEHHA € 30BHIWHIM KO4YeM, AKWO BiH HE € OCHOBHUM
(NepBUHHMM) KAOYEM LbOro BifHOLIEHHSA, ane ABAAETLCA MEPBMHHUM KAOYEM ANs
APYroro BigHOLIEHHS.

Twnu BigHOLLIEHb

a) BigHoWweHHA "OAWH-A0-04HOr0". HalnpocTiwnM BigHOLWEHHAM
TabAMUsMUM € BifHOWEHHA "0AUH-A0-04HOr0". B TaKkOMY BiHOLIEHHI OAHOMY 3anuncy
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OAHieT Tabnuui BignoBigae TiNbkM OAMH 3anuc Yy iHWIW. Tabauyi, wWo 3B’da3aHi
BiAHOWEHHAM "OAWH-[0-04HOr0"™ MOXHa 06’egHaTM B OfHY Tabnuulo, ska
cKnafjaetbca 3 nonie 060x Tabnuub. BigHOWeEHHA "O4MH-[40-04HOr0" 4acTo
BUKOPWUCTOBYIOTb ANA PO3A4iNeHHA Tabnuub, WO MICTATb BENWKY KiNbKiCTb MOiB.
Hanpuknapg, ue Moxe 6yTu NOTPiGHUM Ans TOro, W06 CKOpPOTUTU 4ac nepernagy
nonie, WO MIiCTATb MeBHUI Habip AaHMX. B geakumx Bunajgkax HeobXigHO KepyBatu
JOCTYMOM A0 4YacTUH Tabnuub, AKi MICTATb BaX/uBi abo KOH®DigeHUiliHi gaHi. Ha
puc. 3 nokasaHa cxema gnda Tabauyi "Mikap" Ta "MauieHT". OgnMHULI 3 060X CTOpIH
pomb6a BKa3ylTb Ha BifjHOWEHHS "04WNH-40-04HOT0".

Puc. 3

6) BigHoweHHA Twuny "oguH-fo-6araT bOXBigHoweHHA "0fUH-AC
6araTbox" 3B’A3y€ OAWH 3anuc nepwoi Tabnuui 3 gekinbkoma 3anucamu gpyroi 3a
[OMOMOrOl MEePBUHHOIO Ktoya 6a30B0i Tabnumui i BifNOBIAHOIO0 MOMY 30BHILIHbOTO
KNo4va 3B’A3aH0T Tabnmuyi. 30BHIWHIM KoY Tabauyi, Wo MiCTUTb BeUKY KiNbKIiCTb
BiJHOLIEHb, MOXE BXOAMNTU A0 CKMafeHOro MepBMHHOIO K/KUa, ane BiH € 30BHILHIM
no BigHOweHH Ao 6a3oBoi Tabnuui. BigHoweHHa  "oAuH-go-6araTbox”
BUKOPUCTOBYETbCSA Halbinbw 4yacto. Ha cxemi, WO MokKasaHa Ha puc. 4, ue
BifJHOLEHHSA NO3HAYEHO CUMBOIOM LU.

B) BigHoweHHA "6araTo-A0-0AHOro". BigHOWeHHA "6araTo-40-04HOTO
NpPoTWUNEXHe BiAHOWEHHIO "0AMH-A0-6aratbox". AKWO0 BMOGIp BigHOWEHHA "6arato-
J0-04HOro" abo "ofguH-go-6aratbox” He Mae BEeNMKOT poni, TO BiAHOWEHHA MiX
TabnmusMn HasuBaeTbCAd pedieKCMBHUM. BigHoweHHs “6araTo-fo-ogHoOro" €
BifOOpaXeHHAM BifHOWEHHA "0oAWH-fo-6araTbox"”. Cxema pAns pepneKCuBHUX
BifJHOWEHb BUTNsA4ae, SK MOKa3aHO Ha puc. 5.

3 poO3BUTKOM iHGOpMauiliHOro 3abesnevyeHHa CUCTEM aBTOMAaTWM30BaHOI
06p06KKM iHGoOpMaLii, nparHeHHAM 3abe3ne4ynTM BUKOHAHHS HOBUX PEXUMIB
06p0o6KM JaHUX y peanbHOMY 4Yaci Ta 3 MyNbTUAOCTYMOM [0 CXOBaHUX AaHUX
no3HaymMnacb HOBa TeHAEHUis [0 CTBOPEHHS iH(opmaLiiiHoro 3abe3neyeHHs
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po3nogineHux 6a3 paHux. B ymoBax BMKOPWUCTaHHA Takux 6a3 CTBOPHOIOTHCA
KOMMMEKCHI  MacuBW HeMiHIMHOT CTPYKTYpW, fKi MaloTb YCi [aHi Mpo AKYCb
npegMeTHy 061acTb abo MPO KepoBaHMI 06’€KT AIK MOCTIMHOrO, Tak i 3MiHHOro
XapakTepy.

Puc. 5

B  iHhopMauiliHO-06YMCAOBANBHUX — CUCTEMAX, fKi  BUMKOPUCTOBYIOTb
KOMM’HOTEpU, HEOOXIAHICTb Nepexody BiA TPaAMUiiHNX 6a3 JaHWX [0 PO3NOAINEHNX
OVKTYETBCA MParHeHHsM BUPILIWTU CyNepeyHIiCTb MiX MepeBaror0 Po3nofifeHoro
36epeXKeHHs i BefleHHs 6a3 AaHMX Ta NOTPeboto TX IHTerpoBaHOro BUKOPWUCTaHHS 5K
uisioro.

Po3nogineHa 6a3a faHWX - Ue CYKYMHICTb NIOTiYHO 3B’A3aHMX 6a3 AaHunx abo
YyaCcTMH OfHiei 6a3n, sKi posnapaneneHi NOMDK [AeKifbkoMa TepuTopiaibHO -
po3nogineHMmMn Komn’ioTepaMmn i 3a6esneyeHi BigNOBIAHUMMW MOX/IMBOCTAMW ANA
ynpaBniHHA uuMmn 6asamm abo iX uvacTmHamu. To6TO, po3nogineHa 6asa faHux
peani3yeTbCs Ha Pi3HMX NPOCTOPOBO PO30CEPEMXEHUX O0BUMCMIOBAbHUX 3acobax,
pasoM 3 opraHizauyiiHUMmM, TeXHIYHUMMK | NpPOorpaMHMMK 3aco6amm i CTBOPEHHS Ta
HCAEHHS.

[0 0CHOBHMX nepeBar po3nogifeHoi 6asi faHUX MOXKHa BiHECTU Take:

* MiABWLLEHHA NPOLYKTUBHOCTI CUCTEM 3a PaxyHOK po3napasiesieHHs npoLecis

06p06KN JaHuXx;

* MigBuLLEeHHA  e()eKTMBHOCTI  YNPaBMiHHA  JaHUMW i MONIMNLEHHs

ekcnyaTayiiHnx xapakTepucTUK CUCTEM YNPaBiHHA AaHUMK;

* MoninweHHs 36a1aHCOBAHOCTI HaBaHTaXEHHSA | CUHXPOHI3auii npouecis

06pOKM faHuX;
* NiJBWLLEHHA HA4IAHOCTI Ta XXMBYYOCTi CUCTEMY;
* MOMIMLWEHHA THYYKOCTI, HAapPOLLYyBaHOCTI Ta MOAUMDIKOBAHOCTI 6a3 AaHuX;
e CKOPOYEHHs BApTOCTI OpraHisauii Ta 3aTpar Ha ekcnyatayito 6a3 faHux;
* 36i/bLUEHHSA 06CAry 36epeXXeHnX 1 AOCTYNHUX ans 06POOKM faHUX; ;
* 3MeHLLUEHHS 06CAriB faHUX, AKi NepecunaroThbes.
BvikopucToByBaTy po3nogifieHi 6au gaHux eheKTUBHO i JOLiNbHO B 061aCTAX,
AKi XapaKTepU3yThbCs:
e 3aHaATO BENMKMMK obcaramm faHux, siKi 36epiratoTbes i 06po6nsakOTLCS;
e (Di3MYHOIO PO30CEPESKEHICTIO MicLb 36MpaHHS, 36epiraHHs i BUKOPUCTaHHS
[aHuXx;

* HasABHICTIO PO3BUHYTUX 3aC06iB 06YMCIOBANLHOT TEXHIKW | MepeX nepegaqi
JaHux;

*  MOX/MBICTIO 06PO6KM OBiNbLUOT YacTUHM iHgopMauii B Micusax, e BOHa



BUHMKAE abo 36epiraeTbes;

e HEeOo6XiAHICTIO 04HOYACHOTO BUKOHaHHA MacoBOT 06po6KM iH(hopmaLii ToLwo.

LLi oco6mBOCTi BNacTMBI /liKyBa/IbHUM 3aK/iafam 3 pO3rasly>keHot CTPYKTYpOto
BifAiNeHb Ta 6araTboX AONOMIKHUX Nigpo34iNis.

3a 3ac000M pO3MILLEHHA PO3NOAineHi 6asn faHWX AiNdTb Ha 30CepemKeHi i
posocepegkeHi. 3ocepemkeHi (abo LeHTpanisoBaHi) po3nogineHi 6asin  gaHWx
(hi3MYHO po3MmiLLeHi B ogHOMY Micui. [ns 06MiHy iH(opmalieto MOMiX OKpeMUMM
(nokanbHUMK) 6a3aMu BUKOPUCTOBYHOTLCA KaHain 3B°A3Ky Npsmoro goctyny. O6MiH
[JaHUMW NOMIDK B33aEMO3B’A3aHUMMW 6Ga3amuy 34i/iCHIOETbCA 6e3 MOMITHUX 06MEXEHb
Ha 06cArn i xapaktep iHopmauii, Wo nepegacTbcsA. Taki 6a3n faHWX MatOTb psf,
repesar: npocTy nobynoBy 6asn faHuX, 3BEAEHHA O MiHIMyMy Ay6nt0BaHHS
iH(hopmaLil, MakCMMa/IbHO YHiiKaLito MeTOAIB 36epiraHHs, KOPUryBaHHA i MOLIYKY
iH(hopmaLii.

MpoTe 30cepemxeHi 6a3n JaHUX B O4HOMY MicLi - By3fi Mepexi - MatoTb Linui

psL, HepoNiKiB:

e MpW UeHTpanisauii 36epiraHHs 3HA4YHO 30iMbLUYETHCA Yac Ha nNepegady
iHthopMaUii i 32 paxyHKOM LibOr0 3pOCTa€ Yac peakuii cuctemu;

e LeHTpasizoBaHa cuctema o6mexeHa obearamm nam’ati EOM ToLwuo.

Po3ocepemkeHi (abo [feueHTpanizoBaHi) po3nogineHi 6asv gaHuWx QisvyHO

PO3MiLLeHI B pPi3HMX MicLsX - BY3/1ax 064nCoBanbHOT Mepexxi. O6MiH iHopmaLlieto
MK By3namy 34i/iCHIOIOTbCA 3 BMKOPUCTaHHAM KaHaniB 3B’A3Ky. SK CKafoBi
posnogineHoi  6a3M  JaHUX  MOXYTb  BUKOPWUCTOBYBATUCb  30CEpPemKeHi
(ueHTpanisosaHi) 6a3n AaHuX i OKpemi (nokanbHi) nigdasyn. O6MIH iH(OpMaLiEo
MOMiXK B3a€MO3B’I3aHUMM Nigb6a3zaMmn 34iACHIOETLCS FONIOBHUM YMHOM 06p06/IEHOO,
y3araibHeHOl  iH(opmauieto. TpuM  BMKOHaHHI  3anuTy B TakKWX CcUCTeMax
BMKOPWUCTOBYETLCS [EKOMMO3ULLA 3anuMTy Ha MiA3anuT A0 NOKalbHMX nigbas i
napanenbHe BUKOHAaHHA BUAINEHUX Mig3anuTiB y Pi3HMX By3nax 064MCNIOBa/IbHOT
mepexi. Lli 6as pgaHMx MaloTb Ge3nepeyHi mepeBarv Yy MOPIBHAHHI 3
LieHTpasizoBaHUMW:

e 00cAry nam’aTi 06MeXxeHi NaMm’aTTIO He oaHiei EOM, a cyMapHOIO nam’ATTio
EOM, sKi 3Haxo4ATbCsA B YCiX By3nax Mepexi;

* 3MEHLIYIOTbCA 3aTpaTh Ha nepejaBaHHA iH(OpMaLii, TaK fK Y KOXHOMY
BY3Ni 3HAxXoguTbCs Ta iH(opmauif, fKa HeobXifHa KOHKPETHOMY
KOPMCTyBayeBi i MO MOX/MBOCTI 3abe3neuye BCi 1Oro iH(opmaLiliHi
noTpeow.

OfHak posocepefpkeHa 6as3a faHUX NPU3BOAWTL 0 HEMUHYYOro Ay61t0BaHHS

[eqaKoT iHdopmaLlii, 6e3KOHTPOMBLHOCTI iT 3pOCTaHHSA, a TAKOX 3HAYHO YCKMALHIETLCA
npobnema 36epiraHHa HecynepeyHoCTi iHopMaLi.

BasoBi noHATTA CYB/, Access.

Tabnuusi —ue 6GasoBuii 06°ekT CKBJ, Access. BoHa siBnse co6oto daiin
[ABOXBUMIPHOI pensuiinHoi Tabnuui. PewwiTa 06°€KTiB € NOXiIAHUMMW | CTBOPHOHOTHLCS
TilbKN Ha 6a3i paHiLle CTBOPEHNX TabnuLp.

dopma sBnse cobor 6naHK, WO Mignarae 3anoBHeHHK, abo Macky, Lo
HaKagaeTbCd Ha Habip faHux. dopma He € CAMOCTIHUM 06’€KTOM, BOHa
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CTBOPIOETHLCA Ha OCHOBI Tabnuui AN CNPOLLEHHSA NPOLECY BBEAEHHA JaHUX Yy 6a3sy i
nepernagy gaHux (hopma-6n1aHk), a TakoxX Ansi 06MeXeHHs 06cary iHpopmauii, ika
[OCTynHa KopucTyBa4vesi (popma-macka).

3annT —ue 06°eKT, NPU3HAYEHWUA AN opraHisayii B3aemopaii 3 B Ha OCHOBI
KpuTepiiB Big6opy gaHnX. OCHOBHUM NPU3HAYEHHAM 3anuTiB € OpraHisalis nowyky
y 6asi 3anucie, WO BignNoBi4alOTL 33faHMM O3HaKaMm, a TakoX 06pobka faHuX
(Hanpuknag, o64yncneHHs).

3BiT —LUe 06’eKT, Npu3HadveHuli Ans BifOGPaXEHHS MiACYMKOBUX AaHUX 3
Tabnuub i 3anuTiB Y 3pyYHOMY AN Nepernagy BUrnsagi, 30kpema, A5 BUBEAEHHS TX
Ha apyk. ®opmatu 3BiTiB 3BMYaliHO BiANOBIAaOTL CTAHAAPTHUM opmaTtam nanepy.

Makpoc - ue 3acib aBTOMaTu3auii poboTn KopucTyBada 3 B[], skuii ABnse
co60K0 nporpamHuii Mogynb, WO BigNOBiAae NOCAIAOBHOCTI KOMaHg iHTepdeiicy
CKB/J, Access, BWKOHYBaHMX KOpPUCTyBayeM, | CTBOPHETbCA B MpoLeci 17X
BMKOHaHHA. Makpoc 3anucyetbcs moBoto Visual Basic for Applications (VBA)
abo iioro mMigMHOXMHOK Access Basic.

Mogynb - ue npouesypa 06pobku nofii abo BWKOHAaHHA 06YMCNEHb, LWO
HanucaHa Ha MoBi VBA, sKa Mae Te XX NpU3HayveHHs, W0 i Makpoc, ane BUKOHYE Ail,
iL0 HEMOX/MBO peanisyBaTu 3a 0NOMOroK KOMaHj i MaKpoKoMaHs, Access.

KoxHe none Tabnuuyi CKBM Access mae im’a, Tun i BnactusocTi. [pu
CTBOPEHHI CTPYKTypu Tabnuui 060B’A3KOBO 334al0Tb iMeHa | Tunu noni..
BnactuBocTi nonie  abo 3afaloTbCi  KopucTyBaueM, abo BCTAHOB/IOKOTLCA
aBTOMaTM4HO (3a 3amoBYyBaHHAM). OfHe nose Tabnuui 060B’A3KOBO BU3HAYAETLCA
fK Knwo4oBe. KnouoBe nofie Mae YHiKanbHe 3HAYEHHS [ KOXHOMO 3anucy i
3abe3neyye 0fHO3HaYHY ifeHTUdiKaLito 3anuciB y Tabnuui.

B Access BUMKOPUCTOBYIOTHCA TaKi TUNW NONIB:

1. TeKkcToBe. Y TEKCTOBOMY MOJIi MOXYTb MICTUTUCL BYAb-AKi CMMBOAN (NiTepw,
UMpy Ta iHWi), AKi YTBOPIOKOTL 3aMnc JOBXUHOW A0 255 cMMBONIB.

2. Yucnose. Y uucrioBe Mnojse MOXYTb 3anucyeatucb Lini yucna i yucna 3
11aBa0Y00 KPankolto.

3. Mone [Jarta/uac. BukopucToByeTbCA TiNbKW AN 3anucy fat Ta uvacy i
BMKOPWUCTOBYE AN1A LibOro cneuianbHi oopmatn. v

4. JloriyHe. Y noriyHOMy noni MoXe 3anucyBaTWUCb TiflbKM OAHE 3 ABOX
MOX/MBUX 3HaYeHb (Tak/Hi; 0/1; TRUE/FALSE).

5. JliunnbHuk. Yucnoee none, sKe BUKOPUCTOBYETHLCA AK aBTOMAaTUYHWUIA
NYNNBHYK 3anKCiB.

6. Mone Memo. Lle none Benmkoro posmipy (64 K6aiiT), ke MOXe MiCTUTK
TEKCTOBY Ta YMCNOBY iHoOpMaLito, WO He MOXe (3a po3mipom) 6e3nocepefHbo 6yTU
po3MilLeHa y KOMipLi Tabnuui.

7. Mone o6’ekta OLE. Lle nmone BMilWye nocunaHHA Ha [AesKWiA [0AATOK
(ookymeHT Word, enekTpoHHY Tabnuuto Excel, mantoHOK, 3ByKo3anuc ToLLo).

3acobu Access 3abe3neyyoTb BUKOHaHHA Takux onepawiii:

* MPOEeKTYBaHHS 6a30BUX 06’eKTiB iH(QOPMaLiHOI cUCTEMU - ABOXBUMIPHMUX
Tabnuub 3 pisHUMU TUNAMU JaHUX;

e BCTAHOB/IEHHA 3B’A3KIB MiX TabnmuaMu, 3 NIATPUMKOK LiMICHOCTI faHuXx,
KackagHoro noHOBNEHHSA | BUAaNEHHA 3aNucCiB;

* BBeJleHHS, 36epiraHHsa, COpTyBaHHS, Mogugikauito, BUBIpKY AaHWUX 3 Tabnuub
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3 BUMKOPUCTaHHAM Pi3HMX 3ac06iB KOHTPOMO iH(opMaLii, iHaeKcyBaHHSA Tabnuub i
(inbTpauito gaHux;

. CTBOPEHHS, MOAMMIKALi0, BUKOPUCTaHHS MOXigHUX 06’€KTiB iH(opmaLii
cuctemu (chopm, 3anuTis i 3BITIB).

B/l 3aCTOCOBYIOTbL Tam, fie BUHUKAE HEOBXIiAHICTb perynspHo 06pobnsaT BeanKi
MacuBM OfHOPIgHOT iH(OpMAaLii: CMNUCKM NauieHTiB 3 TXHIMU  eNIeKTPOHHUMMU
KapTkamu icTopil xBopobu, cniBpoBITHWKIB NikapHi Y/ QipMK 3 IXHIMWU aHKETHUMMU
JaHVMKW, pO3KMagu pyxy PisHUX BWUAIB TPaHCMOPTY, NPOMO3uLiT NiKiB Ha PUHKY,
06/1iK NiKapCbKMX npenapaTis Ha cknajax ToLLo.

Po6oTa 3 B/] BK/oYae Taki etanu:

1) cTBOpeHHs cTpyKTypu B,

2) BBEIEHHA [aHWX;

3) peparyBaHHs CTPYKTYpy i jaHUX, 06pO6NEHHS JaHUX;

4) nowyk iHdopmauii s BA;

5) othopm/ieHHS 3BITIB.

[na BUKOHaHHA UMX pobiT € cneyianbHi nporpamu, Taki AK Access,** FoxPro,
dBase-cuctemu, Clipper, Oracle Ta iHwWi. BOHW Ha31BalOTLCS CUCTEMaMU YNPaBAiHHA
6asamu gaHux (CYBL). e

Po6ota 3 CYB[, Access 3fiiCHIOETbCA Yy CTaHAapTHOMY BikHi Windows-
annikauii, B AKOMY pO3MILLYETbCA BTOPUHHE BIKHO 6asu [aHuX, sKe MICTUTb 6
3aKNMafoK, KOXHa 3 AKWX BignoBigae ogHOMY 3 TuMiB 06°ekTiB Access (Tabnuui,
3anuTu, hopmu, 3BiTH, Makpocu, mogyni) (puc. 6):

Puc. 6
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Bubip neBHOT 3aKnagkm (3a gonomoroto JIK Ha Hiil) o3Ha4ae nepexif A0 poboTu
i 06’ektamm B[, gaHoro Tuny. Mpyu UbOMY Y BiKHI 6a3u gaHUX PO3KPUBAETLCA
CTOpPiHKa 06paHoro Tuny 06’eKTiB, Ha fKiiA BigoOPaKatOTLCA YCi 06’€KTU [aHOro
TMny, Wo icHytoTb B B, KoXHWiA 3 HUX MOXKe 6yTh 06paHmin (3a gornomoroto J1K) i
BiAKPWUTWIA (32 JOMOMOrOH BifANOBIAHOI KOMaHAHOI KHOMKM BiKHAa) B OAHOMY 3
PEXUMIB - PEXWUMI KOHCTPYKTOpa abo onepaTMBHOMY pexumi. B pexumi
KOHCTPYKTOpa BUKOHYETbCA CTBOPEHHA abo Mogudikauis 06°ekta (Hanpuknag,
CTPYKTypU Tabnuui abo MakeTy 3BiTY). B onepaTMBHOMY peXuMi BMKOHYHOTbCA
3afa4i iHhopMauiiiHOT cucTemm, WO peanisyloTbCs AaHuMm 06’ekTom (mepernsag,
3MiHa, BMGipKa iHGopMauii), TO6TO Le pobounii pexxum 06’ekTa. Mpyu CTBOPEHHI
HOBOT BJ], PO3KPMBAETLCA NMOPOXKHE BIKHO B[], IKe He MICTUT iLLe HiIKMX 06 EKTIB.

B Access 6asa gaHux - uUe aiin, SKUA MICTUTb AaHi Yy BUINAAI OfHIel um
Jekinbkox Tabnuub. Okpim Tabnuub, y daiini B MoxyTb OyTW Taki 06’ekTu:
(hopmu, 3anuTK, 3BITU, MakpocKu, MOAYI.

Access Hafjae IHCTpyMeHTanbHi  3aco6M Ans  CTBOpPeHHs 6a3  AaHuX.
BrkopucTOBYOUM MaiicTep CTBOPEHHS 6a3 AaHWX, BU MOXETe CTBOPHOBATM Tabnuui,
thopmu abo 3BiTK 6e3 X NonepeaHLOr0 NPOEKTYBaHHS.

Access He byaye oaHy Tabnmuto abo opmy. MaiicTep 6asun faHWX CTBOPHOE
Bigpasy rpyny Tabnuupb, NOTIM [OAAE MDKTabAMYHI 3B’A3KkK, Oyaye dopmy ans
KOXHOT TabnuLli, BUKOPUCTOBYHOUN Pi3Hi TUMW 3B’A3KiB:

"'0gunH-f0-0gHOr0"  (KOXKHOMY 3anucy 3 Tabnuuyi A Bignosigae oawH
BM3HAYeHMin 3anuc 3 Tabnuui B);

"'oouH-go-6aratbox™  (KOXXHOMY 3anucy 3 Tabnuui A Bignosigae Kinbka
3anucis,3 Tabnuui B);

"'bararo-fo-ogHoro” (6aratbom 3anucam 3 Tabnuui A Bignosigae oawH
BM3HaueHuii 3anuc 3 Tabauui B);

“"6arato-fo-6aratbox" (KinbkOM 3anucam 3 Tabnuui A Bignosigae 6arato
3anucis 3 Tabnuui B), a TakoX fo4ae 3BiTU 4151 CTBOPIOBaHNX foAaTKiB. Micns uboro
y CTBOPEHUIA OAATOK MOXHA BHOCUTM 3MiHM.

CTBOpeHHs Tabnuui 6asm jaHux.

OcHoBHMMM 6a3oBUMK enemeHTamMn B[l € Tak 3BaHi ABOBMMIPHI pensyiiHi
Tabnmui. Cnoso relation B nepeknafi 3 aHMIiCbKOT O3HA4YaE BiAHOLLEHHS,
3aNeXxHicTb. B pensuiiiniii B, BUKOPUCTOBYIOTLCA feKinbka Tabnmub, MiX AKAMUA
BCTAHOB/IIOKOTLCA 3B’A3KW. TakMM YMHOM, iH(opMaLlis, BBeAeHa B OfHY Tabnuupo,
MOXe 6yTV 3B’A3aHa 3 OAHIEI0 UM AeKinbKoMa 3anmcamu 3 Apyroi Tabamui.

[ns cTBOpeHHs Tabnuub Micns 3anycky nporpamy MOTPiGHO BUKOHATU Taky
MOCNifOBHICTb KOMaHA: Pain => Co3fgaTb => Ha NaHeni iHCTpymeHTiB Co3gaHue
thalina Bnbpatn HoBas 6asa AaHHbIX => BMOpaTW NOTPIGHY Manky i Hagatw gainy
HasBy => Co3gaTb => aKTWBYBaTW 3aKnagky Tabnuubl => Co3faHue Tabnuubl
...(BMGpaTV BapiaHT CTBOPEHHA TabnuLi - B PEXXUMi KOHCTPYKTOPA, 3a 40MNOMOroH
MaiicTpa Um LUAXOM BBEAEHHS JaHKX).

Po3wwmpeHHaM Ha3sw Takoro aviny € .mdb (fioro MoxxHa He BKasyBaTh).

Tabnuua B B, cknafaetbCs 3 pagKiB (3anwciB) i CTOBMUiB. 3anuc MICTUTb
iHopMaLito NpPO OAMH eneMeHT 6asn AaHWX: OLHY NHOAMHY, KHWKKY, NPOAYKLito,
npenapat Towo. BiH cknajaeTbcs 3 NoNiB, AKi (HOPMYHOTb CTPYKTYpy 3anucy.

71



CTpyKTypa 3anucy (akTU4YHO BU3HAYae CTPYKTYpy Tabauui Ta Bciel B/, AKLWO B Hil
€ NMLle ofHa Tabnuus.

OCHOBHUM eTanoM CTBOPeHHSA Tabnuui Bl € BU3HAYEHHS 11 CTPYKTypu, TO6TO
BM3HAUYEHHS CYKYMHOCTI MoniB, iX TWMiB Ta BnacTuBocTeil. CTpyKTypa Tabnuui
CTBOPHOETbCS 3a AOMOMOrow BikHa "Tabnuua", B SKOMY 3aAaloThCs iMeHa MOonNiB,
TWUNW NONIB Ta X BNAaCTMBOCTI, a TaKoX nons (puc. 7). Mone - ue MiHiManbHa (ane
HaiBaxnuBiwa) nopuia iHpopmauii B 3anuci, Haj KO BMU3HaYeHi onepauii
BBEAleHHA, BWBEAEHHS, TMepeTBOPeHHs Towo. BoHO Mae iM’4, 3HauyeHHs,
XapaKTepmn3yeTbCcs TUMOM | HU3KOK J0AaTKOBUX BNacTUBOCTENA.

Microsoft Access wIst

* ¢aiin  naBka Buag BcTaBk3 Cepeuc OkHo  £npallica

T 36aiiuai i Tabamua’ AB4di;
Wma nonsa | THngaHHbIn 1 OnucaHvie o U

Homep KnieHty CueTunk

Mpi3ByiLLe TekcToBbai

[lata HapopKeHHA Jata/Bpems

CaoiictBa nons

Obuye MopcTaHoBKa

| Pasviep nonst.: " D
: ®opmar nons
Macka BBofa
' Moanuck
3HayeHne Mo yMon4aHuio COCTOATb V3
Ycnosue Ha 3HaveHvie
CoobLueHne 06 ombke

I O6s13aTEe/NbHOE None Lir o

TycTble CTPOKW uw* nonevt HaxHnTe
: iHaeKc1poBaHHoe none HeT
mCxkatne HOHuKog;" ha

Pexvm3ME HeT KoHTpona

Pexxiv npepioxeHmin INe  'HeT '

Cmaprt-Terun

KoHcTpyKTOp, F6 = nepeksto4eHne OKOH. F1 - cupi

Puc. 7

BikHo "Tabnuua” mae ctaHAapTHY OyAoBY, KepyBaHHA HUM 3AINCHIOETLCA 3a
[IOMOMOroK KHOMOK KepyBaHHA BIKHOM, WO 3HaXOAATbCA Ha NMpaBOMY KiHLUi psagka
3arosioBka, abo 3a [OMOMOrOKH MEeHIK BiKHa, fKe BUKIUKAETbCA JIK Ha 3Hauky
Tabnmui, KM 3HaXO04MUTLCA Ha NIBOMY KiHUi psijKa 3arofoBka. Y BepXHili 4acTuHi
BikHa "Tabnumua" MICTUTbCS MaKeT CTPYKTYpu Tabnuui, KUl aBnsie coboto nepenik
nonis Tabnuui 3 BKasiBKOKW TX TWUMy | KOPOTKMM onucoMm. Onuc nonsa €
Heo60B’A3KOBMM, BiH ABSiE COBOI0 AOBINIbHNIA TEKCTOBUIA PALOK AOBiAKM NPO AaHe
nose i CTBOPHOETLCA A5 3pYHHOCTI. Y cToBNUMKY "Mone" BBOAATHCS AOBINbHI iMeHa
nonis Tabnuui (y tabnuui B[, BOHM cTaloTb 3aroNoBKamu CTOBMYMKiB). BBeaeHHA
iMeHi Mons 3aBepllyeTbCS HATMCHEHHAM Knasiwi Enter abo Tab, a6o JIK nosa
KOMIpKOLO iMeHi. Tun faHux obupaeTbcs 3i CAUCKY, WO posroptaeTbes, no JIK Ha
KHOMLi PO3rOpHEHHSA CMMUCKY, fiKka 3’ABAAETbCA Yy KAITUHUI  TUNY AaHUX, KOAW Ti
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o6patn (3a gonomoroto J1K). Tun gaHnX BU3HA4Yae 3HaAUYEHHS, AKi MOXYTb MICTUTUCS
y faHomy nosi. Mo 3amMoBYYyBaHHIO 3aBXAM MPOMOHYETLCA TUM LaHUX "TeKCTOBbIN"
K HalbinblW yHiBepcanbHWA. Mpu BUOOPI TUNY AaHUX ANA NONA Y HWKHIA YacTuHI
BiKHa 3’ABNAETHCSA ONaHK BNacTMBOCTEN (XapaKTepUCTUK) AaHOrO MONs; AKWUWA ABNSE
cobot0 nepenik BNacTUBOCTEN 3 MONEM BBEAEHHA 3HAYEHHA A1 KOXHOro nong i
nigkaskoto. [lepenik BNacTMBOCTEN 3MIHIOETbCA 3afieXXHO Bif TWUMY JaHUX, WO
BKasaHUin ans  obpaHoro nons. 3Ha4YeHHs BNAacTUBOCTEN  BCTAHOB/OKTHCA
aBTOMaTM4YHO (3a 3aMOBYYBaHHAM), ane X 3aBXAW MOXHa 3MIHUTU - ANA UbOro
Tpeba gatu JIK Ha BignoBigHOMY noni BeoAy abo Ha3Bi BAACTUBOCTI, MICASA 4Oro
MO>XHa BBECTW MOTPiGHE 3HAYEHHA y Mone 3 KnaeiaTypu abo BMGpaTy AOro 3i CNMCKY
BMOOpPY 3HayeHb, MPUNYCTUMUX AN [aHOT BnacTMsocTi. [pu BMGOpPI AKOICH
BN1aCTMBOCTI NpaBopyY Bif 6n1aHKa BNacTUBOCTeN 3’ABNAETbCA KOPOTKa AOBifKa MNo
Hil.
Y Tabn. 1. HaBefeHO NpUKNagn TUNiB, Ha3B i 3Ha4YeHb NOJiB:

Tabnuus 1
Hassa nonsa Twn nonga 3HayeHHA nons
Ne n/n NiynnbHKK MopsagKoBMiA HOMep
Mpissuwe TekcToBUi LLIeBueHKO
Im’a TeKkcToBuI Tapac
[ata HapogXeHH$A [Jataluac 04/19/06
biorpadis linepnocmnaHHs TeKCTOBNIA haiin
doTorpagis 0O6’ekT ObE daiin .raw
CyMa BHecky poLluoBwuii 5,60 rpH.

CTBOpeHYy CTpPYyKTypy Tabnuui cnig 3anucatm y dainn 6asm paHux. Lle
BUKOHYETbCA KOMaHAok "CoxpaHuUTb Kak/akcnopT" MeHw "daiin” abo WNAXoM
3aKpUTTA BiKHa KOHCTpyKTopa Tabnuub i Bignosigi "Aa" (JIK Ha BignoBigHil
KOMaHAHI KHOMLi) Ha 3anuT nNpo 36epeXXeHHsA 3MiH MakeTy abo CTpyKTypu Tabnuui,
KNI BUAAETLCA NepLU, HiX BIKHO 6yfe 3aKpuUTO.

CozpgaHue Tabnmy,

Bbli6epuTe 06pasubl TabML, 415 NPUMEHEHMS NPU CO3[aHUM COGCTBEHHO TabnnLbl.

Bbi6epuTe Kateropuio « obpasel, Tabnmubl, a 3aTem Hy>kHble 06pasLbl noneit. flonyckaetcs -
BbIGOP Noneli U3 HECKONbKMX TabnuL, Ecnn 3apaHee HEsICHO™ GYAeT N NCMOoNb30BaTbCs none
WM HET, nydlle J06aBuTb 3TO Nnone B Tabnuuy, Ero HecnoxxHo 6yaeT yaanuTb No3gHee.

O6pasLibl noneii: Morst HoBON TAOMLB?
TVOAbLe tKoaCrypgeHTta =~ “i damumsa
vis i, NI'L-* iiva
O6pasLbl TabnuL: oo
>bamaniia
;3anvcu pabot |PopuTenn
.Onepaumm Appec
:3agaun ,Topog,
CoTpyaHuKM3aaaun O6nactbKpaiiPecry6ru
-MouToBbIlHAEKC .
JHMATe . JMepenveHosamb LLNE. .,
OTtmeHa
Puc. 8



Mpn CTBOPEHHI Tabauui 3a [JONOMOroK MalicTpa Tabnuub KOpUCTyBayeBi
HafaeTbcA BUOIP LWA6MOHY Tabnuui 3 Habopy HasBHWX, Micna 4oro fns obpaHol
Tabnuui 34iCHIOETLCA BMOGIP NONMIB 3i CNWUCKY 3adaHunx Ans uiel Tabauui (BikHO
"Co3sgaHve Tabnmu" nNepLuIoro Kpoky maictpa Tabnuup, HaBegeHUX Ha puc. 8).

Ha HacTymHMX Kpokax MalicTpa 3afaeTbes iM’A i BU3HAYaeTbCA K/IHOYOBE Mose
Tabnmui (Kpok 2), 06MpaeThCs pexxMm BBEAEHHS JaHWX Yy Tabnumuto (6esnocepeHiin
abo 3a A0MOMOrow (hopmu, L0 CTBOPHETHCA MAMCTPOM) UM 3MIHW CTPYKTYpM
Tabnuui (kpok 3). pouec CTBOPeHHs Tabnuui 3a A0MOMOrow Maiictpa 6inbLu
MPOCTWIA i LWBUAKWIA, HDK PEXXMM KOHCTPYKTOPA, a/le He TaKWii FHYYKUIA.

[na poboTn 3 fgaHumn y Tabnuui (BBeAEHHS, BUAAIEHHS, Mogudikayii) iT cnig
BigKpuTW. Ons uporo cnig obpatv BignoeigHy Tabnmuto y BikHi 6a3n gaHux (3a
ponomoroto JIK Ha Hili), a noTiM faty Ha Hiid 2JIK a60 HaTUCHYTU KOMaHAHY KHOMKY
"OTKpbITb". P060Ta 3 faHNMK (30Kpema, BBEAEHHS AaHMX) MOXe BMKOHYBaTWChb abo
6e3nocepeHbO y Tabauui (Npy LbOMY Ha ekpaHi BijobpaXKaeTbCs NpoCcTo Tabnuug, B
AKIA KOXHWIA psgok sBnse 3annc bJ, (kopTex) abo 3a gonomorow gopmu. dopma
ABNSIE COOOK0 CreLiasibHWiA 6naHK, B SKOMY BifIOOPaXAETbCH, AK MPaBWO, TifIbKM
O/VH 3anuc y CTPYKTYPOBaHOMY BUT/ISIAI, LLLO 3HAYHO MOJerLlye po6oTy 3 HUAM.

Hassu nonam fae KopucTyBad, Ha3BW TWUNIB € CTAHAAPTHUMM, & 3HAYEHHA NOoNiB
BUM/IMBAIOTL 3i 3MICTY KOHKPETHOT 3afaui.

Omxe, CTpyKTypa Tabnuui — Le CTPYKTypa 3anucy, TOBTO CyKyMHICTb Ha3B
monis, X TUMIB Ta BMACTMBOCTEN, BM3HAYEHMX KOPUCTYBayeM Mif Yac aHanisy
KOHKpeTHOI 3afadi. CTpyKTypa BM3Hauae NOCMILOBHICTb pO3TallyBaHHSA [aHWX Y
3anuci Ha (hisMYHOMY HOCIT Ta BUINAA AaLlix Ha ekpaHi.

Po6oTy 3 nporpamMoto Access pPO3rnoyMHaloTb Y FO/I0BHOMY BiKHI Ha 3aknagui
"Tabnuupl" 3i CTBOPEHHSI CTPYKTYpu KoMaHgow "CosgaHue Tabnuupl .. " C
[eKifnbKa crnocobiB CTBOPEHHSA CTPYKTYpU.

HaituacTile CTPyKTypy CTBOPIOKOTb 3a AOMOMOrOH KOHCTPYKTOpa Tabauui.
KopurcTyBay y LbOMY BUNaAKY 334a€:

* Ha3BW NOMiB METOOM BBEJEHHSA Ha3BW;

* TUN JaHUX METOAOM BUOOPY TWMY i3 3aMPOMNOHOBAHOrO CMMUCKY;

* ONMcK NoniB., AKi € HEO6OB A3KOBYMU;

e [00ATKOBI BMacTUBOCTI (XapakTepucTuKW) nonis (nuwe y pasi notpebu)
MeTOAOM 3anoBHeHHs Tabnuii BNacTUBOCTENW, a CaMe: [OBXMHY MONs; 3HaUYeHHs 3a
3aMOBYYBaHHSIM; YMOBW Ha 3HAYEHHS, ke BBOAUTUMYTb; (opMmaT nons.

Y HainpocTiwnx B[, [OCTaTHbO 3af4aTh Ha3BM MOAIB i BKazath ixX Tumu,
OCKifIbKN  BNACTUBOCTI  (DIKCYIHOTbCA  aBTOMAaTMYHO  3riAHO 3 MPUHLMNOM
3amMoBYyBaHHS. Micnsa CTBOPEHHS CTPYKTYPM BIKHO KOHCTPYKTOpa Tpeba 3akpuTh 3i
36epeXxxeHHAM Tabnuui y daiini Ha aMcky 3 feskor Hasgoto: [Mpenapatu, [oHopu
ToLLo.

IcHye aBa OCHOBHi crocobu BifobpakeHHs AaHuX i3 B Ana BisyaibHOro
nepernagy: 1)y surnagi Tabnuui; 2) y surnagi opmu.

dopma nogibHa o 6naHka Yn kapTku. MNprknagamm Gopmmn € 6yab-aKuii 6aHK,
KapTka 3 [ocbe un BibniorpadivuHa kapTka Ha KHWKKY B 6ibnioTeui. OfHa thopma
MICTUTb JaHi e AN OfHOrO 3anucy.

Y nporpami Access NPUIAHATO CTBOPHOBaTK 6a3y AaHWX CMoyaTKy Yy BUrMsgi
Tabnmui, a notim BigobpaxaTtn Ti'y BUrnagi opmu, Aka, OKpPiM Kpawioro 30BHi
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NOAaHHA AaHWX, Aa€ HU3KY AOLATKOBUX MOX/IMBOCTENA.

Ha dopMi MOXKHa 3py4HO po3TaLlyBaTu:

e nona tuny ObE 3 KapTuHKamu, poTorpadisMm ToLwo;

* e/IEMEHTUN KepyBaHHA: KHOMKW, Nepemmnkadi ToLo;

* HaAnucu; 3aronoBku opMu, pyoprk (a TakoX AofasBati Ao (hOpMU PUCYHKU
un 3ag4aBaTh (DOHOBUIA PUCYHOK-3aCTaBKY: CYTiHKW, FN0BYC, XMapu TOLLO);

e 0bumcntoBanbHi Mons (4e TaKoX efleMEHTU KepyBaHHS) 418 Bigo6pakeHHs
pesynbTaTiB po3paxyHKiB, BUKOHaHWX Ha 6a3i HasgBHUX MONiB;

* 3aK/1aKn (6araTocTopiHKOBI opmu, fe Nons rpynyroTb 3a 3MICTOM Ha Pi3HUX
3aKnagkax). .

€ ABa crnocobun CTBOpeHHS (hOopM, a caMe - B PeXuMi KOHCprKTOpa thopm abo
3a JONOMOrol MaiicTpa opm.

KopucTyBay 3a JONOMOrol0 KOHCTPYKTOPa MOXE 3MIHUTW po3TallyBaHHS NosiB
MeTOZOM 1X nepeTAryBaHHA. LLL06 nepemicTUTM 06’€KT y BiKHI KOHCTpyKTOpa
thopmu, NOTPIGHO MOro akTMBYBATM i MiABECTU [O HbOFO Kypcop, fOKM OCTaHHIN He
Habyge BUrnagy AoNoHi. Ticns ubOro MOXHa BUKOHATK nepeMimeHHﬂ MeTo,qOM
MepeTAryBaHHs. r ;

BuKopucTaHHs MalicTpa (hopm fae 3Mory LUBMAKO Bigibpatu., n0Tp|6H| non” 3
Tabnuui ans po3milLeHHs Ha hopMmi abo po3TallyBaTh Ha OAHIN d)oplvu nons 3 pisHNX
Tabnmub. -

[na KOHCTPYOBaHHS (hOpMU BUKOPUCTOBYIOTH MaHesb e/leMeHTIB KepyBaHHS;3
KHOMKamu. LLLo6 BCTaBUTM eneMeHT KepyBaHHS, oro Tpeba BMOpaTWM Ha NaHeni i
HaTUCHYTXM Ha (opMmi Yy HeobXigHOMY Micui. 3a [OMOMOror KHOMKW “3anyck
macTepa” MOXXHa BCTaBUTK Y (hOpMY B [jia/I0r0BOMY PEXMUMI iHLLI eNeMeHTU: KHOMKMK,
nepeMmKadi TOLLO.

®inbTPY 3aCTOCOBYIOTH Y BUMaAKYy HECKNIafAHUX YMOB MOLIYKY i BUBEAEHHS
JaHuX Ha ekpaH uu nanip. JocTyn Ao KoMaHA poboTu 3 islbTpamMm MOXHA OTpUMaTK
OAHUM i3 TPbOX CMOCO6iB:

1) BUKOHATV KOMaHAy OCHOBHOIO MeHH0 3anucun => OunibTp;

2) BUKOHATN KOMaHAy 3 KOHTEKCTHOIO MEHHO;

3) cKopucTaTUCA KHOMKaMU KOMaH[, Ha naHesi iHCTPYMEHTIB:

e GUNLTP MO BbIAENEHHOMY;

* V13MeHUTb unbTp;

* Pa3WwmpeHHbIli punbTp; tx
* MpuMeHnTb / Y gannutb GUnbTp.

®inbTp A03BONSAE BigibpaTV rpyny 3anucis, WO 3a40BOMbHANTL 3af4aHili YMOBI
Ta MOTIM NpauloBaT 3 HUMKU B pexxumi Tabauui abo B pexumi opmu. IcHye Tpu
cnocobu inbTpauii faHnxX:

e 3BMYaHWIA QinbTp - BiAGIp 3anmMciB 3a BMICTOM OJHOro abo AeKinbKOX Monis
(KpuTepiii Bigbopy hopmyeTbCs 3a LONOMOrot norivHoro oneparopa ABO);

(inbTp NO BMAiNEHOMY (hparMeHTy - KpuTepiil Bigbopy 3afacTbCs LUASAXOM
BUZINEHHA hparmeHTy B Tabnmui abo hopmi (9K BMICT BUAINEHOTO (hparMeHTa);

* PO3LLMPEHNIA iNbTP - KpPUTepild BifOOPY CTBOPHOETLCS 3a AOMOMOINOK BikHa
KOHCTPYKTOPA, B AIKOMY 06MPatoTbCA MONS | 33fat0ThCA 3HAUEHHS AN HUX.

dinbTpayis BMKOHYETbCA KOMaHZOK "®unbTp”, fKa HaneXuTb [0 MYHKTY
"3anucu" ronoBHOrO MeH0. MyHKT "3anucu” NPUCYTHIN Y FONOBHOMY MEHIO, KOMU
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Tabnuuto b BiAKpUTO B pexxmMi Tabnumui abo B pexxumi qopmu.

3anuT - Ue 3acib Mowyky 3anwvcis, NMepeTBOPeHHA Tabnuub | CTBOPEHHSA Ha TX
OCHOBi HOBMX. PO3pi3HAIOTL fAeKinbKa TUNIB 3anuTiB. HainpocTiwmm € 3anuT Ha
BUGIPKY, KUl Bigobpaxae Ha ekpaHi BU6paHi 3 b/, 3anucu. Lii 3anuTy He 3MiHIOIOTb
Tabnuui bA.

3aranbHa cxema pob0oTu 3 3anMTaMu Taka:

1) BUKOHYIOTb 3BMYaHUIA 3aNWT Ha BUGIPKY 3anuciB;

2) 3MIHIOKOTb TUM 3annTy, HaNpuKIag, Ha CTBOPEHHA HOBOT TabnuLy;

3) 3anyckatoTb 3anUT Ha BWMKOHAHHA - Oyde CTBOpeHa HoBa Tabnuus 3
BifjibpaHMMuK 3anucamu.

3anuT CTBOPIOKOTH BPYYHY B PEXMUMI KOHCTPYKTOpPa abo 3a 40NOMOrot MavicTpa
3anuTy Ha 6a3i gesikoi Tabnuui um AeKinbKox Tabnub.

[Bi abo 6inblue Tabnuui, AKi MaOTb Xo4a 6 ofHe CriflbHe None i MiXX SKUMK €
3B’A30K MO CNifbHOMY MO/, HA3MBAKOTLCA penauiiHiMu. PensuiiHimy Takox €
thopmMu, 3annTK i 3BiTK, NOBYAOBAHI 3a KifIbKOMa PesLiiHAMKN TabnusMu.

[na penauiiHoro 3B’A3Ky BWKOPWCTOBYIOTb MO, B SKUX 3HAYEHHSA He
MOBTOPHOIOTLCS, HaNPUKIaL, YACcioBe nose TMny JlivnibHUK, Nose 3 NepcoHabHUMM
HOMepamu cniBpoGITHMKIB TOLLO (Mone 3 Npi3BuLLLaMM He MiAXoAWTb, TOMY WO B B/
MOXYTb OYTV OfHO(aMIfbLL).

Y KOHCTPYKTOpi Tabnuui Takomy MO0 HAAAeTbCs KoY (KOMaHOol 3
rofoBHOro MeHio MpaBka => KntoyeBoe Mnosie abo KOMaHAOH 3 KOHTEKCTHOro
MeHI0 Mons). 3anmcu 3 Tabnuui, WO MalTb KKYOoBe Nose, NOJaloTbCA Ha eKpaH,
BiJpa3y BMOPSAKOBaHI 3a 3pOCTaHHAM 3Ha4YeHb K/IOYOBOro Mons. 3afasLluv KIo4oBe
none xo4ya 6 B OAHIA Tabnuui, MOXXHa HanarofKyBaTu 3B’A3KM MK TabamusMu
komaHgo CepBuc => Cxema fAaHHbIX. Y BIKHO “Cxema faHHbIX” (puc. 9)
N0AatTbCA NOTPIGHI Tabnuui komaHaow CsA3n => [o6aBUTb Tabauuy, a 3B’430K
34IACHIOITL METOLOM MepeTAryBaHHs HasBW Mons 3 OAHIET Tabnuui Ha BigMOBIAHY
Ha3By MONSA B iHLWIMA. 3B’A30K MOXHAa aHyNtoBaTW, HAaTUCHYBLUW Ha NiHIT 3B’A3KY i

BMKOHaBLIM KomaHgy Delete. BikHO cxemy [aHWX 3aKpuBalOTb 3i 30epeXKeHHsM
3B’A3KIB.

mY Cxema ‘favHilc

(| i r

{HazBa npenapary IHa3Ba nocTavanbHUKa
|AfpecakoHTPpI

®opma BUNycKy l(?,qpeca_ .cKnagy

YnakoBka . G'Bﬂ(]H

K iLLC A ibv e
[Emiaf
Puc. 9

[na cTBOpeHHs pensauiiHiX 3anuTiB, 3BITIB | ()OPM CMOYaTKYy BiAKPUBAKOTL X
KOHCTPYKTOPW, Y BIKHO KOHCTPYKTOpa AOZal0Tb MOTPiGHI Tabnuui i fvwe Togi
thopmytoTb 3B’A3KK,. Ticns Uporo y 6naHK 3anUTy 3aHOCATbH Has3BW MONIB 3 Pi3HMX
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Tabnmub (METOAOM MEepeTAryBaHHA Ui 6yAb-AKAM iHLIKM).

3BiTM nNpu3HayeHi 4na 0hOPMIEHHA BUXILHUX LOKYMEHTIB 3 gaHumMun B/ 3rigHo
3 BUMOramu CTaHaapTiB abo 3aMOBHUKa Ta BUBELEHHS TX Ha JpyK.

ICHYOTb Taki 3aC06M CTBOPEHHS 3BITIB:

1) KOHCTPYKTOp (He PeEKOMeHAYETLCA ANS NMoYaTKiBLiB);

2) malicTep 3BiTiB.

HaipauioHanbHile cTBoptoBaTh 3BIT KOMGIHOBaHMM cnocob6om. CrnoyaTky 3a
[OMOMOrOl0 MaicTpa CTBOPIOKOTB 3BIT, @ Mi3HiLLe KOPUTYHOTb MOr0 BPYUHY Y PEXUMI
KOHCTPYKTOpA.

3BiT CK/MIAJaETbCa 3 [eKifbKOX 4acTUH (eNnemMeHTiB, He BCi 3 fAKUX €
060B’A3KOBUMM), fKi CTBOPHE KOHCTPYKTOP, a Came: 3ar0floBOK 3BiTY; BEPXHIi
KONOHTUTYN (MOBTOPIOETLCA HA YCiX CTOPIHKAXx); 3arofloBOK rpyny (SKWO0 3anuncu
rpynyoTbea); 061acTb AaHWX; HDKHIV KONOHTUTY; NPUMITKN.

3a [0NOMOrol enemeHTiB KepyBaHHS Yy 3BIiT MOXHa [0AaBaTh PUCYHKU,
piarpamu, iHWi 06’eKTW Ta po3paxoByBaTh fAeski MiAcyMKu. PegarysaTtu faHi y 3BiTi
HEMOXHa.

2. MPAKTUYHA YHACTUHA

3aBaaHHA Nel. CTBOpeHHS 6a3u faHMX 3a A0NOMOroK MaicTpa.

[na 3anycky MaiicTpa CTBOpeHHS 6asn AaHWX BMOEpPiTb i3 MEHHO KOMaHay
daiin => Co3gatb (abo BubpaTh onuito "Co3gaHune Tabnumubl ¢ MOMOLLIO MacTepa”
Ha 3aKknagui "Tabauupl” nons "O6bLekThl™). Ha ekpaHi 3’SBUTLCA AiasoroBe BiKHO
"Co3gaHue Tabnuuy" (gve. puc. 8).

Y uboMy BikHi Bu moxeTe BuGpaTV OAMH i3 3anponOHOBaHMX BapiaHTIiB
Kateropii - AinoBi M ocobucTi - Ta 3pasku Monis. Hanpukiag, BMbpaTy KaTeropito
"NenoBble", Tabnmuto "CoTpyaHUKK", 3aHeCTV 3a Jonomoror 2J/1K ao HoBoT Tabnmui
Taki nons: "Kog cotpygHuka”, "®amunng”, "ms", "OtuectBo”, "Homep nacnopra”,
"Agpec”, "HassaHue otgena”, "[HomkHocTb", "3apnnara’. [Ana nepexogy [n0
HacTYMHOro KpPOKy MaiicTpa MOTPiGHO HaTUCHYTM KHomky “[anee”. TyT noTpi6HO
BBECTU iM’A MainbyTHbOI Tabnuui (3a 3amMOBYYBaHHAM BOHO Take >, fIK i Ha3Ba
BMOpaHOT Tabnmui B MEBHI KaTeropii). PeKOMEHAYETLCA 3aNLLIMTL MOX/MBICTb
BMGOPY KNtoHoBOro nonga camoro CKBJ, Access.

OcTaHHIn KpOK MalicTpa, mepexif [0 SKOro 3A4iACHIOETLCS BUOOPOM KHOMKM
"Manee", [03BONSiE Taki Ail: 3MIHUTM CTPYKTypy Tabnwuui, BBeCTU AaHi
6e3nocepefHbO B Tabnuuto abo 3a JOMOMOrol IopMuy, fka aBTOMaTUYHO CTBOPUTb
maiicTep. Ticns BUMOGOPY NEBHOrO MYHKTY MOTPIGHO KMaLHYTW Ha Kepytodiil KHOML
"loToB0". B pesynbrati Bigkpuetbcs abo BikHO Tabnmui, abo BikHO dopmu (B
31€XHOCTI  Big BMOpaHOi Aii Ha OCTaHHbOMY KpOLi MaiicTpa), Kyay MOXHa
6e3nocepeaHbO BBOAUTM HEOOXiAHY iH(hopMaLito.

BHeciTb fo npoTokony Hassy B[], Ta BifoMocTi, sKi 6yfe MiCTUTM CTBOpHOBaHa
6a3a gaHux. X

3akpuiite pexumM topmu (abo Tabnuui). Buaanite WONHO CTBOPEHY Tabnuuto,
ana yoro: gatn MK Ha Ha3Bi Tabnuui i B MEHIO, fKe Npy LbOMY 3’ABUTLCA, BUOPATK
NYHKT "YpanuTb". MigTBepaiTh CBill BUGIP, HATUCHYBLUM Ha Kepytouy KHonky “[a".
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3aBaaHHA No2. CTBOpPeHHS 6a3u faHWnX 3a 4ONOMOrOK KOHCTPYKTOpa.

1. AKTUBYiTe PeXMM KOHCTpyKTOpa Tabnuui. Ana uboro y BikHi "Tabamubl”
paiite 2J1K Ha pexumi "Co3faHue Tabnmubl B peXXUMe KOHCTPYKTOpa”, B pesynbTaTi
BIKPMETBCA BIKHO KOHCTPYKTOPA TabnuLip.

2. CtBOpITb 6a3y faHuX y Burnagi Tabnuui “Jlikapcbki npenapatn” (Tabn. 2) 3a
HaBeJeHNM HIDKUE 3PasKoM:

Tabnuus 2
LiHa )
Kopg Ha . TepMiH
Kog ®opma oANHULI
Ne HasBa nocravanb- Ccknagi, npupat-
npenapaTty BUNYCKY ToBapy, .
HUKa wT HOCTi
rpu
1 2P342 MarHe B6 TabneTtku AHO0564 200 76,30 02.12.2012
2 5K233 LiechanekcuH Kancynu AY05362 95 33,20 23.10.2014
3 4B6324 pamokc-A Mopowok AB04387 320 22,70 05.11.2013
4 6H765 Copagekc Kpanni PC3297 540 18,15 02.08.2013
5 46453 BakTucy6Tun Kancynu AT8730 22 250,00 11.12.2015
6 38542 Mixocon Cnpeii AHB8473 200 43,85 07.04.2014
7 5T783 J1eBOMeEKO/b Mas3b B04732 150 5,60 09.12.2014
8 3C653 AHanbrix AmMnynu CA9783 450 11,45 28.01.2013
9 4H531 LlepakcoH Po3unn CB7936 10 228,25  16.05.2014
10 60346 AcnipuH TabneTku CM6725 1200 15,00 11.10.2015

5. CTBOpITb CTPYKTYpPY Tabnuui.

3afaliTe HasBM MoniB Ta X TUMKM, KOPWUCTYHOUWCH CMWCKOM TWNis (auB.
TEOPeTUYHY 4acTuHY), X onuc Ta BAacTMBOCTI. KopucTyiiTecb BepTUKaSbHUM
NMPOKPY4YyBaHHAM pPOBOYOro Mnons BiKHA KOHCTPYKTOPa, W06 neperfisHyTM BCHO
CTPYKTYpY.

6. 3aKpuiiTe BiKHO KOHCTPYKTOpa Tabnuui Ta 36epexiTb CTPYKTYpY Tabaumui Ha
[McKy nig Hassoto JTikapcbKi npenapaTu.

I. BBefiTb y Tabnuuto faHi. Ana uboro 1i NoTpibHO BiAKPUTU B peXxnMi TabiuLi
3 ron0BHOrO BikHa 6a3n faHux: 3aknagka Tabnuupl => JlikapcbKi npenapatm =>_
2/1K. [aHi B TabnuLo BBOAATL 3BMYaliHO 3 KnagiaTypu (abo uvepes Gydep 06MiHy).
AKWO NOTPI6HO, MOXHA 3MEHLIWTY LUMPUHY CTOBNLiB. LLIMpuHY CTOBMLIB Y1 BUCOTY
PAAKIB 3MIHIOKTb METOAOM NEPETArYBaHHS PO3MEXYBA/IbHUX MiHIM.

8. MpuixoBaiTe nepwwmii cToBneus. CTOBMLI MOXHa XOBaTu 4M MOKa3yBaTy
KoMaHgoto dopmatr  CKpbITb CTON6LUBI/OTO6Pa3nNTb CTONOLbI.

9. TOHOBITL NEpLWNIA CTOBMEL Ha EKPaHi.

10. YnopsgkyiiTe BBefeHi 3anMcu 3a 3pOCTaHHSIM 3Ha4eHb Aesikoro nons. Ans
YNOpAAKYBaHHA [aHWX: BWAINITb MONe, HAaTUCHYBLUW Ha Ha3Bi, Ta HaTWUCHITb Ha
CTaHAapPTHIA NaHeni Ha KHOMKy "CopTUPOBKA” 3a 3pOCTaHHSAM, ab0 3a 3MEHLLUEHHSIM.
[ns aaHoro MyHKTY BUKOPUCTOBYWiTE KOMaHAy "COPTMPOBKA MO BO3pacTaHWK".

I1.  MogudikyinTe CTpyKTypy Tabnuui (CTpykTypy OyAb-KOAM MOXHa
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MOAM(iKyBaTK). Y paHille CTBOPeHY CTPYKTYpy HOBe MoJie [04alTb KOMaHLOH
BctaBka => Crtonbel. BwugineHe none BwiyvaloTb KOMaHfow [lpaBka =>
YpanuTb cTonbubl. MoXHa 3MIHATW NOPAA0K PO3TallyBaHHA NOAiB, NepeTaryoymn
TX Ha3BW BHU3 Yu Bropy. m4

12. 3akpuiite csoto B[, 36epiratouun: faHi Ha gucky B B manyi "Mowm
[JOKYMEHTbI” (FKLLO nanka BifCyTHS, CTBOPITb Ti).
3aBfaHHA Ne3. CTBOpeHHs hopM Ta poboTa 3 ""HivK.

1 Bigkpuiite BJl, y ki1 € Tabnuua “flikapbbki npenapatn”.

2. CTBOpiTb hopmy ans Tabnmui "Jlikapcbki npenapatn™. Y rofioBHOMY BiKHi
B BWOepiTb 3aknagKy ®opmbl i BMKOHaiTe KomaHgy “CosgaHue (opMbl C
MOMOLLIbI0 MacTepa”. AKTWBYWTe MalicTep (opm | BUKOHaliTe BCi MOro BKa3iBKM
(Kpokw); ¥ nepLuomy BikHi MaiicTpa B moni "Tabamubl 1 3anpockl” BUGEPITL LKepeno
JaHnx - Tabnuuto “Jlikapcbki npenapatn”. BubepiTb nons, AKi NOBUHHI 6yt y
thopmi. BnbepiTb yci Nons KHONKOK » i HaTUCHITL [anee. BubepiTb 30BHILLHIl
BUrNAL opmu. PekoMeHLyeMO 3agaTu BUrnsg "B OfuH ctonbey” => [anee.
BunbepiTb cTUNb hopMu (hoH, 3acTaBKy) i Ha TUCHITb KHOMKY [anee.

3. Hapaiite copmi Jlikapcbki* npenapaTy. BBIMKHITL peXXUM aBTOBIAKPUTTS
thopmu (NepLunin BUMKKay) m=>0TOBO.

4. MepernsHbTe yci 3anucy y opmi. KopucTyiiTecb KHOMKaMu nepernsgy B
HIDKHI YacTUHI dhopmu.

3aBgaHHA Ned. [logaBaHHS [0 (POPMU HOBUX ENIEMEHTIB.

1. MNepeiaiTb y pexkmum KoOHCTpyKTOpa: Bug => KoHCTpyKTOp.

2. lMepekoHaiiTecs, WO Ha eKpaHi € MaHe/fb €NeMEeHTIB KepyBaHHS. AKWo Ti
Hemae, TO BUKOHaliTe koMaHay Bug => MaHenb 31eMeHTOB.

3. 36ibLUITb PO3MipK BiKHA KOHCTPYKTOpPA | 10T YacTUH. 1

4. dopmMa MOXe MICTUTK 3arofioBOK i MpUMITKW. Tigrotyinte dopmy Ans
BBE/IeHHs 3arosioBKa i npumiTok: Bug => 3aronosok/lMprmeyaHune Gopmbl.

5. BBefiiTb 3aronoBok hopMu Ta 0hopMiThb Oro B Konbopi. Beefitb BeNMKUMU
6ykeamu 3aronosok: JIIKAPCbHKI MPEMAPATW. Ans ubOro HaTUCHITL Ha KHOMKY
J1a Ha naHeni enemMeHTIB, iy MONI 3arof0BKY BBeLiTb TEKCT 3aro/ioBKy, HATUCHITb Ha
\In\er, Buainitb 3aronoBok sik 06’eKT. 3MiHiTb /iOro po3mipu ipo3TaluyBaiilis, po3mip
LWPpMETY i A0ro CTUAb, KONbOPW NiTeP, IOHY, MEX TOLLO.

6. AKLLO Hemae BifIbHOr0 MicuUA Yy MOAi 3arofloBKy Yv NPUMITOK, TO NOTPIGHO
nepeTArHyT 06°eKTN y (POPMI Ha iHWI Micus, Wwob 3BiNbHUTU Micue. OfHak ninwe
3a1aTh po3Mipy YCiX YaCTUH (hOPMM, BUK/IMKABLUM TX KOHTEKCTHI MEHIO | BUKOHABLLN
Taki komaHgwn: ColicTBa => MakeT ®=>BbicOTa => BBECTW MOTPIOHE 3HAUYEHHS.

7. MepernsHbTe pesynbTaT pob0TU Ha eKpaHi, 3af4aBLin pexumM gopmu, To6To
Bug => Pexum dopmbl. T[MOBEPHITLCA B PeXUM KOHCTpyKTOpa: Bug =>
KoHcTpyKTOp.

8. BcTaBTe y (hopmy HoBe none LliHa napTii, Ake 6yge obuncntoBatn BapTicTb
napTii OKPeMOro nikapcbKoro npenapary. MocnigoBHiCTb HeObXigHMX fiil BUurnagae !
rak. Bug => MaHenb 3neMeHTOB => abl, KNaLHYTU Ha BiflbHOMY Micui Ha oplii.
BeecTu B fiBe nose Ha3gy nons LliHa napTii, a B pamMmKy npaBopyy - Taky opmyny:
=IHa cknagi, wt]* [LiHa ogmMHnui ToBapy, rpH]

9. MepeligiTb B peXxxum hopmu, NepernsHbTe OTPUMaHWUI pesynbTar.

79



10. MepeigiTo B M'0n0BHE BiKHO B[], 36epiratoun CTBOpPeHyY (opmy.

3aBgaHHA Ne5. PoboTa 3 dhinbTpamu.

1. Bigkpuiite Tabnuuto “Jlikapcbki npenapatu”. llepernsHbTe Tabnuuto i
3p06iTb 3MiHK Yy Hill. AKWoO B Tabnuui Hemae iHhopmauil Npo HasfBHICTb Ha cKnagi
0[HaKOBOT KifIbKOCTI npenapaTiB, TO 3MiHITb AaHi Tak, W06 BoHa byna. Y Tabnuui
NOBMHHO BYTWN He MeHLUe AecATu 3anucis,

2. BuBepaitb Ha ekpaH (BiADINbTPYIiTE) 3anmcy Npo npenapaTy, AKi 3HaX04ATbCs
Ha cknagi B KinbkocTi N wryk (20,50,100,...). ®PinbTpauis 3anucis 3a KpUTepiem, Lo
36iracTbCs 3i 3Ha4YeHHAM Yy B[l, BUKOHYETbCA Tak: BMOepiTb NOTPiGHe none (BUAiniTh
Moro MuwKow Yy 6yab-akoMy noai 3 BigNoBigHMM 3anucoM Ana  6yAb-AKoro
npenapary) i HATUCHITb Ha KHOMKY "®unbTp No Bblge/eHHOMY”. BigHOBUTW BUINAL,
TabnuLi MOXKHa KHOMKOK Y fanunte (unbtp™.

3. AHa/oriyHo BifgGinbTPYTe 3anucy Npo nmpenapaty, sKi MOYMHAIOTLCA Ha
[esKi niTepu, cknagy abo YaCcTMHW cniB (Hanmpuknag, Ha A Ta M, AKLWO Takux HeMae
B Tabnuui, JONOBHITb ii).

4. 3acTocyiiTe PO3LLUMPEHWIA (inbTp, W06 BMBECTW 3amMcK MPO npenapaTu, siKi
3HaxofATbCcA B KinbkocTi N>10, ane N<1000. [ns 3acTOCYBaHHA PO3LUMPEHOrO
(hinbTpa NOTPIOHO BMKOHATW TaKy MOCNIJOBHICTL AiiA: 3anmen => duabTp =>
Pa3lwinpeHHbIli GunbTp => BBEAITb YMOBY B Tabnuuto => duabtp => MNpUMEHUTb
unbTp => Y ganuTb GUabTp.

Ana  nowyky AaHuWx KopucTysady 6yaye yMOBW: MPOCTi Ta cknageHi. MpocTi
YMOBM - Lie uncna, TEKCTW, BUpa3n, MaTemMaT1yHi cniBBigHOLWEHHA, Hanpuknag: 100;
"lBaHoB”; "Papmak”; >20; =10; <>5; < date() _ yci gaTv 40 BYOPaLUHbOI BKNHOYHO;
Like[A-M] - npi3Buwa, SKi nounHaoTeeA Ha A, b, B ... M; Like "LLeBy*” - cnoga,
AKi nounHaroTbea Ha LleBu; 32-44-?? - wecTusHayHi HOMepu TeneqoHiB, AKi
NnoynHalTbCA Ha 32-44- TOLW0. YMOBM 3anuUCyIOThb BignosigHO Ao npasui mosn SQL
(Structured Query Language). CknafieHi ymoBM - Le yMOBKM, NobByaoBaHi 3 MpoCcTux
3a 4ONOMOrow NorivHMx onepawiii not (He), and (i), or (a6o), Hanpuknag, not 100;
between 10 and 20; between date()-20 and date() - gaTv 3a MuHyni 20 gHIB Bij
CbOroAHIWHbLOT, between 04/15/06 and 04/30/06 - MK pgBoma pfaTamu, Y
KOHCTpYKTOpax (ifibTpiB i 3anuTiB YMOBM BBOAATb Y PAAOK YMOB. YMOBU, SAKi
CTOCYHOTbCS Pi3HUX NONIB | MatoTb CMOAYYHUK (MOFiYHY onepauito) "i", 3anucytoTh B
OJHOMY PAAKY KOHCTPYKTOpa YMOB. ¥YMOBU, fKi CTOCYHOTbCA OAHOMO MOAS i MarTb
CMOyYHUK "ab0", po3TalloBYOTL OAHY MNif O4HOO.

3aBgaHHA Ne6. CTBOpPEHHSA 3anuTiB.

1. MosepHiTbCA A0 Tabnmui "Jlikapcbki npenapatn”.

2. MobyayiiTe Aekinbka TUMIB 3anuMTiB, 30KpeMa, BUKOHaWTe 3annT Ha BUOIpKY
3annciB Npo npenapaty, fiKi 3HaxogAaTbcsa B TabneTkax. [aiiTe BignosigHe im’s
3anuTy. LLLo6 cTBOpUTU 3anuT, MOTPIGHO BMKOHATW TaKy MOCAIJOBHICTb KOMaHS,
MoYMHalouM 3 rofIOBHOMO BikHa 6a3u fgaHux: BikHo B => 3anpocbl => Co3gaHue
3anpoca B peXume KOHCTpyKTOopa => [lofatioTb Tabnuuto (Hanpuknag, Jlikapcbki
npenapatn) => 3akpuBalOTb BIiKHO "[06aBuTb Tabnuuy”. BifKpMBaeTbCA BIiKHO
KOHCTpYKTOpa 3anuTis. KOHCTPYIOBaHHA 3anuTy CKNafaeTbesa 3 AEKiSIbKOX eTanis.

a). Y BikHi KoOHCTpyKTOpa 3anuTiB 3 Tabnuui BUGMpatoTb yci NoTpiGHI nons i
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nepeTaArytoThb X y psgok "Mone™" 3anuTy. IHWWIA cnoci6: pagok Mone 3anoBHIOKTS,
HaTUCHYBLUWN Ha HbOMY i BUOPaBLUW Ha3BW MONIB i3 3anNPOMNOHOBAHOI0 CNMCKY.

6). 3amatoTb, AKWO MOTPIGHO, peXum copTyBaHHA (B noni “CopTupoBka"
METOAOM BMOOPY PEXMUMY 3i CNNCKY) | PeXXnM BigoOpaXeHHA noniB Ha ekpaHi (B
noni "BbIBOA Ha 3KpaH" METOAOM NPOCTAaB/ISHHSA raioyok).

B). 3ajatoTb yMoBU Bigbopy (B psaKy yMoB “Ycnosue oTbopa" B KBagpaTHMX
oyxkax [...]).

r). o6 3anycTuTK 3anUT Ha BMKOHAHHS, BMKOHYHOTb KOMaHAM: 3amnpoc =>
3anycK 4Yn HaTUCKatoTb Ha KHOMKY 3amnycKy, Ha sikili 306pakeH0 3Hak oknunky (1).

0). [ns pefaryBaHHs 3anuTy Tpeba MoBepHYTUCA B PEXIM KOHCTPYKTOpA.

€). ¥ pasi noTpe6yn 3MiHIOIOTb TVM 3annTy.

€). Konu 3annT roToBwiA, 3aKprBardTh KOHCTPYKTOP 3i 36EpeXXeHHsIM 3anuTy nig
JesKuM iM’am y daiini BA. YMoBu Bigbopy BKasylOTbCA aHaNOriYHO MPOCTMM i
CKnafieHm ymoBam ans  inbTpis  (avB. BuULe). 3adaeTbCs yMoBa Bigbopy
npenapartis y Tabnetkax - "Tabnetku".

3, CTBOpiTb 3anuT Ana BMGOPY 3anuciB Mpo nNpenapaTth, SKi KOLWTYHOTb MiXK
10 rpH. i 50 rpH.(ymoBa Bigbopy - between 10 and 50). Akwo noTpi6HO, BKaXiTb
LiHy Yy BiANOBIAHOCTI 3 gaHUMK Baluoi Tabnuui. 3agaiiTe ymoBM MOLWYKY 3i C/I0BaMM
not 50, 100 or 200* 20 and 200. Pe3ynbTaTh NoLWyKy NPOAEMOHCTPYIATe BUKIafaYeBi.

4. MobypyiiTe 3anuT 3 NapamMeTpoM [/ MOLIYKY MNpenapary, Hasey SKOro
NOTPi6HO 3aaTh NpW BUKOHaHHI 3anuTy. [J0 CKiafy BigOMOCTEN BKAKOUATK MNONS:
Ha3Ba npenaparty, (hopma BUNYCKY, Ha CKagi, TepMiH nNpuaaTHocTi. Jna CTBOPEHHS
TaKoro 3anuTy NoTpibHo:

* BIKPUTY 3aknagky “3anpock!” BikHa B/;

e BiAMIHWTW BMWOIp ICHYHYOro 3anUTy (SKWO SKWIACL 3 HWX 06paHO) 3a
ponomoroto JIK Ha BiflbHOMY MicLi BikHa;

 natn 2JIK Ha KomaHzi "Co3faHue 3anpoca B pexkume KOHCTpyKTopa'™;

* 3a [OMOMOrOK AianoroBoro BikHa "[o6aBneHve Tabamubl" BKAKUUTU [0
HiKHa KOHCTpYKTOpa 3anuTiB Tabauuto "Jlikapcbki npenapatn';

* 3aKpUTK BiKHO "[lo6aBneHne Tabnuubl™;

* 3 Tabnuui "Jlikapcbki Npenapatn™ BKAHOUNTY A0 6naHka 3anuTy nons "Hasga",
" ®opma BMnycky", "TepMiH npugaTHocTi";

« natn JIK Ha noni "Hasga" psiaka "Ycnosue ot6opa” 6naHKy 3anuTy;

*y noni "Hasga" pagka "Ycnosme oTéopa” 61aHKy 3anuTy BBECTU 3 KnaBiaTypu:
IBBegiTe Ha3By npenapaty] i gatm JIK 3a mexamu nons abo HaTUCHYTU Knasilly
linter.

3anmcaTn cTBOpeHWin 3anuT Ao BA. Ans uboro:

e gatv JIK Ha nyHKTi "daiin" ronoBHOro MeHI, B HbOMY 06paTi KOMaHZy
"CoxpaHuTb Kak...";

 y AianoroBoMy BikHi "CoxpaHeHne" o6paTu pexum 36epexkeHHs "3amnpoc”
(BMbpaTy 3i CNKCKY, L0 PO3KPUBAETLCS);

*y noni imMeHi 3anuTy (NepLa cTpivka) 3agatu 41g Heoro iM’a "lHdopmavis npo
npenapar";

« patn JIK Ha KoMaHgHii kHonui OK, B pe3ynbTaTi yoro 3anuT 6yge 3anucaHo
£o haiiny BJ;

* 32KPUTY BIKHO KOHCTPYKTOPA 3anuTiB, i nepeiiTn y BikHO BJ,.
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BukoHaTu 3anuT "IHhopMmaLis npo npenapat”. Ans Lboro:

e Ha 3aknagui “3anpocbl” BikHa B, o6patn (2/1K) 3anuT “IH(opmaLis npo
npenapat”, B pe3y/nbTaTi 3anuT Oyae aKTMBOBaHO i Ha eKpaHi 3’ABUTLCA MOro
fianorose BIKHO 3 3amMpOLLUEHHAM BBECTM Ha3By npenapaty (3anpoLUeHHs SBMSE
co60H0 TEKCT, BBEIEHUIA K yMOBa Bif6opy y 6naHKy 3anuTy);

* y Nnoni BBOAY [4ia/loroBOro BikHa 3anuTy BBECTU Ha3By npenaparty (3 TuX, WO
€ y Tabnuui "Jlikapcoki npenapatu™ - Hanpuknag, “AcnipuH™) i gatm JIK Ha
KOMaHAHin kHomui OK BikHa abo HaTWCHYTM Knasiwy Enter, B pe3ynbTaTi 3anut
Oyae BMKOHaHO, i Ha eKpaHi 3’ABMTbCA iH(hopMalis Npo 3afaHWil npenapat, sKa
BK/IOYAE NULLe Ti NoJs, Wwo 6ynm 3agaHi y 6naHky 3anuTy;

* 3aKpUTK BiKHO 3anuTy (JIK Ha KHONLi 3aKpUTTS BiKHA) | NepeiTu y BikHO B/,

5. Po3po6iTb i BUMKOHaiTe 3anuT Ha CTBOPEHHA HOBOI Tabnuui "lMpenapati B
Tabnetkax”, y fiKy notpi6bHo 3 Tabnuui “Jlikapcbki npenapaTy” cKonitoBaTn 3anmncu
yCix npenaparis 3a aNngasiToM, (hopma BUMYCKY AKUX - TabneTKun. 3anuwite B 30WNT
YMOBM MOLLYKY.

6. BuKoHaliTe 3anuT Ha nowyk y Tabnuui “JlikapcbKi npenapaTty” npenaparis,
LU0 MarTb BKasaHy KifbKiCTb abo BapTiCTb (BMKOPUCTaWiTe MapameTpuyHMWiA 3amuT,
[ie 3Ha4YeHHA napameTpa BBOAWUTLCSA B OKPEMOMY [ia/lorOBOMY BiKHI, SIKE 3 ABNAETHCA
nicns 3anycky 3anuTy). Y BignosigHOMY noni y 6naHKy 3anuTty B psaKy 418 YMOBM
BiIOOPY 3adaiiTe MapaMeTpuuHy YMOBY - BBefiTb Y KBaapaTHMX AyXKax [] 6ymb-
AKUIA BUpas, SKuiA 6yae iHhopMyBaTh Bac, fiki flaHi noTpibHO BBOAUTU, HaNpuKnag:
[KinbkicTb Ha cknapi] abo [BapTicTb npenapaty]. 3akpuiiTe BIKHO KOHCTpyKTOpa
3anuTy. 3anycTiTb 3anWT Ha BUKOHaHHA. B OKpemoMmy [ianioroBomy BikHI BBeLiTb
3HaYeHHA napameTpa (Hanpuknag, BapTicTb npenapaty). lepernsHbTe OTPUMaHi
pe3ynbTaTu.

7. MigroTyiTe 3BiT N0 NPaKTUYHIA YaCTMHI po6OTK, B AIKOMY KOPOTKO OMWLLITb
(npu noTpebi - 3 pucCyHKamu, TabAULAMM Ta CXemamu) NOCnifOBHICTb CTBOPEHHS
KOHKPETHOI 6a3u gaHux Ta il eneMeHTiB: opM, (inbTpiB, 3anuTis.

KOHTPOJIbHI MNTAHHA:

1. HaBegiTb anroputm cTBOpeHHs b/l 3a fonomororo mavicTpa.
2. OxapakTepu3yiiTe gii, IKi BAKOHYIOTbCSA Ha KOXXHOMY KpoLi MaiicTpa.
3. LLLo Take ronoBHa KHOMKoBa (hopMa, HaBegiTb 1i XapakTepucTuky.

4. [aiite pexkomeHfauii wofo poboTM 3 KOHKpeTHoW B[], Aka CTBOpeHa 3a
[OMOMOrOH MaiicTpa.

5. LLlo Take 6a3a fjaHux? HaeediTb Npvknagy 6a3 faHux.
6. flke Npu3HayeHHs nporpamn Access?
7. 3 4oro cknagaeTbea 6asa aHUx?
8. LLlo Take 3anuc?
9. Ak cTBOpPUTYK 6Gazy AaHWX?
10. LLlo Take CTPYKTypa Tabnumui 6asu faHux?
11. Aki € BNacTMBOCTI nonis?
12. 3 4yoro cknagaeTbea Tabnunusa 6asmn fJaHux?
13. AKi 06’eKTU MOXe MICTUTY (haiin 6a3m faHuX?
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14
15
16
17
18
19

20.
21
22.
23.
24,
25.
26.
27.
28.
29.
30.

. LLlo Take 6a3a gaHux B Access?

. FIKe npu3HayeHHs 6a3 gaHux?

. LLlo Take none? HasegiTb npuknag 3anucy.

. §Iki € TN nonis?

. FIK CTBOPUTU CTPYKTYpPY 6a3u faHux?

. LLLo 03Hauae MoanikyBaTy CTPYKTYpu 6asn JaHnx?
FAK BBeCTM faHi y 6a3y faHux?

AKi 3aKNafKyM Mae rofoBHe BIKHO nporpamu Access?
FK CX0BaTV UM MOKasaTu CTOBML,i B TabAWLi?

FK BCTaBUTU HOBE MOJIE B CTPYKTYpPY?

AK BANYUUTK 3anunc 3 Tabmui?

FAK ynopsakyBaTmh 3anucu?

fke Npu3Ha4YeHHs KOHCTPYKTOopa Tabnuui?

AK BUAYUUTU NONe 3i CTPYKTYpU Tabnmui?

$K BBECTM B TabNMLO HOBWIA 3annc?

AKi BUAM COPTYBaHHA BaM BifoMi?

AK 3MIHUTX Ha3By Nons B Tabnnui?

3L Lo Take dpopma sik 06’ekT B?

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45,
46.

47

48.
49.
50.
51
52.
53.
54.
55.
56.

57
58
59

Akuid Burnsg mae opma?

fke npu3HadeHHs popMun?

AKi € cnocobu BigobpaXkeHHs AaHuXx 3 B[, 415 BisyasbHOro ornsgy?
3 4oro cknapaeTbea gopma?

LLlo Take 064MCNIOBANBHUIA €NEMEHT KepyBaHHA?

FAKi € cnocobu CTBOPEeHHS opmMu?

dopma - Ue aiin 3 gaHUMKM YK crnocib BifoOpaXkeHHS aaHNX?
fke NpU3HaYeHHs KOHCTPYKTOpa (hopm?

LLlo Take eneMeHT KepyBaHHA?

AKi faHi HaBoAATb Y BUrNA4i opMu?

AKi nepesarv Tabnmub Hag hopmamm?

AKi faHi MOXHa po3micTUTL Y hopmi?

AKi nepeBarn BUKOPUCTaHHA MaiicTpa (oopM Hag KOHCTPYKTOPOM?
FK BCTaBMTW 3aro/loBOK y hopmy?

FAK BUKOHATN 06UMCNEHHS Y hopmax?

. S1K HapucyBatu y (hopMi NPAMOKYTHUK?

FK BBECTM 40 (POpMM LEAKNIA TEKCT?

fAke Npu3HayeHHa inbTpis?

AKi TMNKX QiNbTPIB iCHYIOTL B AcCess?

Un MOXKHa 3 BiAGINbTPOBaHMX 3aMnCiB CTBOPUTU HOBY TabnnL0?
LLlo Take 3anuT?

AKi € TMNKY 3anuTiB?

#Ka iCHye NOCNiJOBHICTL CTBOPEHHA 3anuTiB?

FAK BUKOHATW MOLLYK MO TEKCTOBOMY NOJO?

fAKa pisHMLA MiXX BUKOPUCTaHHAM (ifibTpa i 3anuTy?

. LLlo Take npocTuii 3anmT Ha BUGIpPKY? HaBegiTb anroputm iioro nobyaosu.
. LLLo co6ot0 ABnse bnaHk 3anuty?

. flke Npr3HaYeHHs KOHCTPYKTOpa 3anuTiB?
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60. Aika CTPYKTypa KOHCTPYKTOpA 3anuTis?

61. B skomy BUrNa4i MOXHA 3a4aBaTyi YMOBM A5 MOLLYKY 3anucis? AKi onepatopu
TYT MOXHa BUKOPUCTOBYBATH i fK?

62. HasefiTb anropyT™ CTBOPEHHS 3anuTy Ha Noby/0BY HOBOT TabnuL.

63. FIK cKoMitoBaTW YaCTWHY CTPYKTYpU Tabnuui y HOBY TabnuLo?

64. AK cTBOPUTM TabAMLIO 3 06UNCIHOBASIBHUM MONEM?

65. AK BigLIyKaTK i BUNYUNUTH 3 TABAWLI 3aNncH, LLIO NOBTOPHOKTLCA?



MNEPEAAYA IHOOPMALIT. MEPEXEBI TEXHONOTIT.
OCHOBW TENEMEANLUVHN

1. TEOPETWYHI BIJOMOCTI n

3aranbHi BifoMocTi Npo iHhopMauito Ta i1 B1lacTUBOCTI.

Mix enemeHTaMn 6yab-KOT CUCTEMMU, & TAKOXK v ix OWUCTEMOK Ta HABKOMULLHIM
cepefoBuLLEM BifOYyBatOTLCA NEBHI B3aeMogil. Lii B3aeMogil MOXyYTb Bupaxatucs B
06MiHi peyoBMH abo 06MiHI eHeprieto, a TakOX B nepefaBaHHi Pi3HWUX BiOMOCTEN,
AKi gicTae 0AMH 06’€KT MPO CTaH iHWKX; CYKYMHICTb TakMX BiOMOCTEN i yTBOPHOE
NoHATTA "iH(opmauia”. OTXe, NOBIAOMIEHHS, AKi NepefatoTbea No TeneoHy abo no
pagio, pi3Hi cUrHany, Lo Ait0Tb B @BTOMATUUYHUX MPUCTPOAX; IMMYNbCU 30YIKEHHS i
ra/ibMyBaHHs, AKi NPOXOAATb MO HEPBOBUX LUMASAXaX; 3HaHHA, 3400yTi B npoueci
HaByaHHsA, TOLLO - BCe Lie iHhopmMaL,is.

3micT iHdopmauii He 3anexuTb Big 3acobiB Ti nepegadi Ta Bif BuAy
BUKOPWUCTOBYBAHOT [N LbOr0 €eHeprii. YCHO, NWCbMOBO, MO TenegoHy abo
TenebayeHH0 MoXe 6yTK nepesaHo ofHe i Te came MOBiJOMJIEHHS.

IH(popMaLis He € Hi PevyOBMHOIO, Hi eHeprielo, BOHa € Nnwe BigobpaKeHHAM
TXHiX MaTepiafibH1X BNaCTMBOCTEN. TakMM YMHOM, Mif iHpopMaLieto cnig po3ymitu
He caMi CnoOCTepeXyBaHi B HaBKOMMLLUHLOMY CepefoBWLLi npeameTw, npouecu abo
ABULA, a IXHIi 306paxyBasibHi XapaKTepuUCTUKK, X BifoOpaxKeHHs abo BigouUTTA y
BirNA4i obpasiB, CUMMBONIB, (HOPMYN, OMUCY, KPecneHb Ta. iHWMX abCTpaKTHMX
XapaKTepuUCTUK.

IHhopMaLLit0 MOXKHA PO3PI3HATY:

- 33 rasy3samu 3HaHb - HayKoBa, TEXHiUYHa, EKOHOMiYHa, 6ionorivyHa, MeanyHa
TOLWO;

- 33 BUAOM CMpWMaHHA - 30p0Ba, CNYX0Ba, CMaK0oBa TOLLO;

- 32 CTPYKTYPHO-METPUYHMMW BNACTMBOCTAMM - MapameTpuyHa, TONOMOorivHa,
abCTpakTHa.

[o napameTpuyHoi iH(opmaLii Hanexarb Habopy YMCOBUX 3HaYeHb Oyab-
AKMX NapameTpiB, 3006yTUX Nif, Yac JOCNILKEHHS, aHanisy, KOHTPO/O Ta 06Aiky. [0
TOMNONOTIYHOI iH(opMaLii HaneXxaTb reoMeTpuYHi 06pasu,, KapTu MICLEBOCTI, pi3Hi
naocki Ta 06°eMHI 306paXKeHHs. AGCTpakTHa IHopMaLis 6a3yeTbea Ha abeTpakuiax,
y3arasibHeHHsX i CUMBOTiaLil.

Yci Bugn iHpopmauii MatoTb CMifibHI BNacTUBOCTI Ta CNiflbHi 3aKOHOMiPHOCTI.
[o Takmx BracTMBOCTEi iH(hopMmalii HanexaTb: BIPOFigHICTb, 3HAYYLiCTb,
BaXK/MBICTb, LiHHICTb, AOBroBiUYHICTb. KpiM 3aranbHUX BNacTUBOCTEN, KOXKEH 3 BUAIB
iH(hopMauiT Mae cBOI XapakTepHi 0cobnanMBoCTi. Hanpuknag, Takumy 0co6/1MBOCTAMU
ANA MefMKo-6i0n0rivHol iHopMaLii € HermepepBHe CTBOPEHHS, OHOBMEHHA Ta
nepefjaBaHHs Bif MNOKONIHHA [0 MOKOMAIHHA CNagkoBMX O03HaK (cnagkosa
iHhopmaLlis). Baxnneum € TakoX Te, L0 36epiraHHs 11 nepefaBaHHA iH(opMmauii B
XMBUX OpraHiamax 34iACHIOETbCA Ha MOMEKYNSPHOMY PiBHI - XiMiYHMMKM Ta
€eKTPOMArHiTHUMMN CUrHaNamu.
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BumiptoBaHHA iH(opMmaLii.

BaxnMBMM nuTaHHAM Teopii iHhopMalii € BM3HaYeHHA Mipy 1T KifIbKOCTi Ta

AKOCTi. ICHYIHOTb TpPWM OCHOBHUX Teopil ANA OUIHKW iHopMauii: CTPYKTYpHa,
CTaTUCTUYHA, CEMaHTUYHa.

CTpyKTYypHUIA Nigxia A0 BUMIpOBaHHS iHhopmaLlii

CTpyKTypHa Teopis po3rnsfae LMCKPETHY nobyfoBy macusiB iHgopmauii Ta
IXHE BUMIPIOBaHHA 3a [JOMOMOrOK MEBHOIO MifgpaxyHKy uyucna iH(opmaLiiHnx
eneMeHTiB  abo  KomGiHauin 3  UMX enemeHTiB.  Haibinbw  LWIMPOKOro
PO3MOBCIOKEHHA B Uil Teopii AgictaB cnoci6 OUiHKM KinbKOCTi  iHhopMaLii,
3anponoHOBaHW aMepuKaHCbKMM BYeHUM P. XapTni B 1928 p. Hexali MaeMo 06°€eKT,
AKAIA MOXKe 3HaxoauTUCS B ofHOMY 3 N piBHOMMOBIPHMX CTaHiB. 3rigHo 3 XapTni,

KifIbKIiCTb IH(hopMaLii B MOBIAOMMEHHI NPO Te, WO 06’€KT 3HAXOAMTbCA B SKOMY-
HebyAb OHOMY CTaHi, BU3HAYaETLCA POPMYIIOHD:

I~lopg2M

AKWO uncno Moxnmemx ctaHiB N = 2 (y Bunagky MiwoxigHoro ceitnogopa,
SKWIN Mae [1Ba CTaHW - YepPBOHWIA | 3eNeHWIT), TO

| =log22 =1

3p06yTa oaMHMUS iHopMmauii HasMBaeTbesl 6iTOM. TakMM ymHOM, OIT - Le
KifIbKIiCTb  iH(hopMalii, fKa MICTUTbCA Y MOBIJOMAEHHI NP0  HaMNpOCTiLly
[BOMO3NLIMHY cuTyauito TNy (06’€KT BK/IHOYEHO - BUKIOYEHO, CUTHA € - Hema,
OAVHWLA 3amMcaHa - He 3anucaHa Towo).

Oco61BOI0 BNACTMBICTIO CTPYKTYPHOIrO NiAXo4y A0 BUMIpHOBaHHA iHopMaLii
€ NPOCTOTa 0r0 BUKOPUCTaHHS (4OCUTb YBXXHO NpPOaHanisyBaTu YMCI0 MOXK/MBUX
cTaHiB). Hanpuknag, fKWwo 06°eKTOM € rpanbHUiA Ky6UK, SKUA Mae LUICTb MOX/TMBUX

CTaHiB, TO KiNbKiCTb iH(popmaLii B MOBIAOM/IEHHI MPO Te, UM BUNAB AKWA-HebYdb
pe3synbTaT, BU3HAYaETbCA Tak:

I - 10026=2,6 6iT

AKIWO MaEMO He OAMH, a Kifibka O06’€KTiB, TO KifbKiCTb iH(opMaLii B
MOBIZAOM/IEHHI NPO CTaH UMX 06°€KTIB BU3HAYAETLCA K 0rapug)M MOX/IMBOIO ymcna
KOMOiHaUiT cTaHiB. Hanpuknag, fKLo 06’eKTaMy € ABa rpasibHNX KyouKku, T0 MOXHa
nigpaxyBaTu, LO MOBHE YWCNO KOMGIHALiA cTaHiB AopiBHIOE 36. Tofi KifbKiCTb
iHhopMaLiii B NOBiAOMIEHHI NPO Te, WO BMMNaB SKWNii-Heby b pe3ynbTaT, JOPIBHIOE

| = 108236 =5,2 6iT

BMKOPUCTOBYIOUM CTPYKTYPHWIA Migxif, MOXHA Nerko 06YMCAUTM KifbKICTb
iHthopmaLil, WO MICTUTbCA B SKOMY-HeOyfb CNOBi, PeYeHHi, TekCTi i T. n.
Hanpwvknag, KinbKicTb iHopmauii, ska MiCTUTbLCA B CNOBI "LIOK”, BU3HAYaeTbCA AK
norapugm MOXXIMBOro Ymcna Komb6iHauii cnis, yTBOPeHNX Gykeamu LW, K, 0 (LUOK,
KOLLI, OKLL, KLU0, LWIKO, OMiK), T06T0 AK log26-2,6 6iT.

BaxnnBowo nepeBarold 3acTOCyBaHHSA forapudmiyHoi Mipy  iHopmauii €
BNacTMBICTb afUTUBHOCTI. Lia BNacTuBiCTb nonsrae B TOMY, L0 KOAW NOBIZOMIEHHS
[iCTaloTb Bifl He3aneXHMX 06’ekTiB, fKi MaroTb BiAnoBigHO N: i N2 MOXInBUX
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CTaHiB, TO 3arabHa KiNbKiCTb iHopMaL|ii Npo CTaH LMX O6’€KTIB BM3HAYAETHCS
(hopMy/IoHo:
I - log2Ni +log2N2

AKILIO 3HOBY 3BEPHYTMCA [0 ABOX [panibHWUX KyOWKiB, TO aHaorivyHui
pesy/bTaT MOXHa [iCTaTh, BUKOPUCTOBYHOUM BIACTUBICTb aMTUBHOCTI:

I = 1026 + 10426 = 5,2 6iT

CTPYKTYpHWIA Nigxia A0 BM3HAYeHHSI KiNbKOCTI iHopMauii € ifeanbHUM ans
3aCTOCYBaHHs B 06UMC/IHOBa/IbHIN TEXHIL, SiKa onepye 3 iHpopMaLlieto, 3aK040BaHO0
Tinbkn ggoma cumsonamm: Oil. Togi, 3rigHO 3 XapT/i, KOXeH po3pss ABiNKOBOI
iH(hopMaLlii Mae BenMuUMHY, LWIO0 AOPiBHIOE 1 6iTy. 3acTOCOBYHOUM BNACTUBICTb
aVTVBHOCTI, JIErKO AiCTaTu KifbKIiCTb iH(opMaLii B 4BOX po3pagax - 2 6iTa, TpbOX
pospsgax - 3 6itaiT. g,

B 06uncntoBa/IbHIN TeXHIL 3aCTOCOBYHOTb BiNbLUi 0AMHUL iHChopMaLii:

1 6aiiT = 236iT,

1 Kinoo6it = 2106iT,

1 Kino6aiit = 2106aiiT = 2136iT,

1 merabaiit = 2236iT,

1rirabanT = 210merabaiir,

1Tepabaiit = 210rirabaiit.

[na BM3HaueHHs KiNbKOCTI IHopMaLii B iHLLIMX ray3ax NII0ACLKOT AifNIbHOCTI
CTPYKTYPHWIA METOA, Ma/IonpUAATHUIA, OCKINIbKM Ha pi3Hi NOBIAOMNEHHS i1 BiANOBIAHI
M cuTyauil HaknagarTbCs AO0CUTb CYTTEBI OOMEXEHHS - BOHW MOBUHHI'GYTH
PiBHOMMOBIPHUMW. [1poTe B peaslbHOMY >KWTTI Maike HIKOMM He LOTPUMYHOTHCS

HeobXigHOI AN CTPYKTYPHOro nigxody BWMOrM LWOAO PIiBHOCTI MMOBIpHOCTEN
Pi3HWX NOAINA i cUTyaLliiA.

CTaTuUCTUYHWIA NigXig A0 BUMIPIOBaHHS iH(hopMaLlii

OCHOBOIO LOro nigxogy € MipKyBaHHA Mpo Te, WO 6yab-fika 3406yTa
iH(hopmaulis  no36aBfse HeBWM3Ha4YeHOCTi  (HeBidoOMOCTi), TOG6TO TOro, WO Ao
OTPUMaHHS iHQopMaLiT 6y0 HEBIAOMMM. Y CBOHO Yepry, CTyniHb HEBU3HAYEHOCTI B
MaTeMaTuLi  XapakTepusyeTbCs* 3a AOMOMOrOK  MMOBIPHOCTI. TakMM  YMHOM,
iHChopMaLLito MOXXHa 3B’A3aTV 3 MMOBIPHICTHO. 3rifHO i3 CTATUCTUYHUM MiLXOLOM,
po3po6neHNM amepukaHueM K. LLleHHoHOM Yy 1948 p., KifbKiCTb iH(hopmaLlii, Aka
MICTWUTbCS B MOBIZOMEHHI NPO Te, WO Bigbynaca ofHa sika-Hebyab MOAis 3 KislbKOX
MOX/TMBWX, BU3HAYAETLCA TaK:

lub*H i -
ne P(AN) - FimMoBipHiCTb nossu nogii A/, AKWo 3a3gaierigs BiAoMO, IO Mogis
Binbyaetbes, T06T0 P(A/) = 1 (Hanpwknag, B MNOBIJOMMEHHI MpO Te, WO 3a
MOHeANIKOM e BIBTOPOK), TO KiNbKIiCTb iH(hopMauii npo Taky nogito I - log™i=0.1
HaBMaky, Y4M MeHLLIe MMOBIPHICTb NOABM NOAJT, TMM Binblua KiNbKicTb iHpopMaLlii B
MOBIIOM/NEHHI MpPO Hel, A
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Akwo P(A)) =05, ol =loge 1 -1 6iT. Takum umHoMm, 1 6iT iHcopmanii npu
CTaTUCTUYHOMY MiAXOAI € KINbKICTb IH(opMmaLii Mpo nosBy OAHIET 3 [BOX
PIBHOMMOBIPHUX MOAiM, IO 3HAXOAMTLCA B MOBHIN BI4MOBIAHOCTI 3 O3HAYEHHSM,
HaBefeHUM y nornepesHbLOMY naparpadi.

AKLWIO BifbyBaeTbCA MHOXMHA NOAiN, Hanpuknag nogis Ai - I pas, nogis Az -
It pas3, nogist AK- 'kpas, TO 3aranbHa KisIbKiCTb IHopMaL,iT BU3HAYaTUMETLCA TakK:

b= I+ 122+ ..+ Ikl

OCKiNbKK

TO

= -Mi loa2P(/i)- n210a2P(1 - nKlog2P(AY

3acTocyBaHHSi  LbOTO METOAY MOB’A3aHO 3 MonepegHiM  064MCNEHHAM
AMOBIpPHOCTEl NOSBM PI3HWX MoAiA. Hanpuknag, NS O06YUCNEHHS  KiNbKOCTI
iH(hopmaLiT, AKa MICTUTbCA B TEKCTi, CNij 3HaTVW MMOBIPHOCTI MOSBM Pi3HUX OYKB
angasity.

Mpn 6yfAb-AKNX CTATUCTUYHUX PO3paxyHKax 3aBxau Tpeba BU3HAUUTK [eske
CepefiHE 3HayeHHA (CepedHE apugMeTMUHEe, CepedHE KBagpaTUYHE BiAXM/IEHHA
TOLLO).

Y posrnsgyBaHOMy MeTOAi 4acTo Tpeba OLiHWMTK KiNbKICTb iH(opmaLii, ska
npunagae Ha ofHy NoAito cepeq, ycix, Lo Big0yBatoThCS:

peN =T+l + .. +TK
BpaxoBytoun ckasaHe BULLE i Te, L0 BiHOLIEHHS Y1Cna NosiBU OAHIET MoAiT Ao

ymcna BCix nofi € MMOBIPHICTL NosiBY WieT nogil (P = ' ), oTpUMaemo:
cep =-P(AI) log2P(1)~P (A2 log2P(J12) P10 log2P(AR =
=-£ P(A0 1og2P(A0

Lia cepeiHs KinbKicTb iHOpMAaLLiT Ha3MBAETLCA EHTPOMIEHD.

CemaHTVMYHa Teopifa iHpopmauii

Hi CTPYKTYpHWIA, Hi CTAaTUCTUYHMIA METOAM He BPaxOBYHOTb 3MICT, LIHHICTB,
KOPUCHICTb abo CyTTeBICTb iH(opMauii. Lii NMTaHHA BMBYAE CEMaHTUYHA Teopis.
ICHYe, Kinbka nigxogiB [0 BW3HAYEHHA ULIHHOCTI iHgopmauil. OguH 3 HUX
3anpornoHoBaHWiA akagemikom A. XapkeBuyeM. Mipa UWiHHOCTI npu UbOMYy Migxogi
BM3HAYa€ETHCA AK 3MiHA AIMOBIPHOCTI JOCATHEHHA METU NPY OTPUMaHHI IH(hopMaLLiT:
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/,, = 1oa2Pi - log2Po = log2
Po'

Ae Po - AMOBIPHICTb AOCATHEHHS METW [0 OTPMMaHHS iH(opmaLlii, Pi - AMOBIpHICTb
[OCATHEHHA METU MNiCna OTPUMaHHS iHopmaLii. Mpu LbOMY MOX/IMBI TPU BUNAJKW.
3p006yTa iH(hopmaLis Moxe He 3MiHIOBaTU AMOBIPHOCTI focarHeHHs MeTu (Pi = PO).
Togi | = 0, i Taky iHhopMaLit0 Ha3MBaKOTb MOPOXHLOK. ANs fikaps, KU Mae Ha
MeTi B AaHWii MOMEHT MOCTaBUTW AiarHo3 nauieHTy, € MOPOXHbOW, Hanpuknag,
iHhopmayis Npo NporHo3 norogn. MoXAMBKIA BUNaAoK, Konm 3400yTa iHopmauis
SBHO 36i/bLUYE AMOBIPHICTb AOCATHEHHSA MeTW, T06TO Pi > PO, Takum ymHom, | > 0.
Takoro cuTyaLlielo AN HaBeeHoro BuLLe NpUKNagy Moxe 6yTU OfepXaHHsA nikapem
JaHWX aHanisiB, sKi JOMOMOXYTb 3’iCyBaTV CTaH XBOPOro, |, HapewTi, MOX1Buii
BMNAZOK, KO OTPUMaHa iHhopMaL,if 3MeHLLYE MMOBIPHICTb AOCATHEHHA MeTH (Pi <
Po), Togi | < 0, TO6TO OTpMMaHy iH(opMmaLito MOXKHa Ha3BaTy fesiHdopmauieto. [0
Takoi AesiHhopmaLii MOXYTb NPU3BECTI HeNpPaBUIbHO 3p06/eHI aHani3n, HecnpaBHa
MefinyHa anapartypa TOLLO.

MpuvHUMNY nepegadi iHhopmavii.

O6MiH iHopMaLieto MiXk ABOMa 06°eKTamMu, a TaKOX LUASIXM i 3ac06m, Lo oro
TOE3MeYyoTb, Ha3MBalOTLCA iH(OpPMaLiiHOIO KOMyHiKauieto. CyuacHi meToan
TeXHIYHOT peanizauii iHpOpMaLiiHMX KOMYHiKaLiii B 6inblIOCTI NOAIGHI, Lo
[I03BO/ISIE BUAINNTM X Y 3aranbHWiA Knac cUCTeM nepedadi iHhopmaLlii MpoBOA0BKMIA
abo 6e3npoBigHUMY NIHIAMW 3B’A3KY. Y3ara/lbHeHa CTPYKTypHa CXeMa CUCTeMu
iiepegavi iHhopmMaLii npmBeaeHa Ha puc. 1:

Puc. 1

O - pxepeno iHgopmauii; TP — nepetsoptoBay; KIM - Koaywuuwit npuctpii  (kogep);
M wmogynatop; AM - gemogynsatop; OK - gekogep; O - ofepxyBay iHhopmauii.

Mig iHdopmaLieto, L0 NepeaaeTbes B AaHili cMCTeMi, po3ymitoTb BCi BiOMOCTI,
Md OJepXyHTb 3 "“HaBKO/MMLUIHBLOIO CepefoBulla | fAKi 3aBYaCHO HeBifoMmi
ofepxyBady. IHopmauisi, Ky HeobxifHO nepefaTv, Ha3uMBarOTb MOBILOMJIEHHSM.
MoBigoMNeHHs nepefatoThbCs Bif AXKepena [0 OAepXKyBaya 3a AOMOMOroK CUrHay.
CUrHa/iom HasvBaeTbCs Di3MYHMIA MpoLec, Lo Bigobpaxye NOBiOMNEHHSA. CurHan
MOXe MepefaBaTuCb Y BUrNsAAi 30YpPeHHs eNeKTPUYHOro, OMTUYHOrO, MarHiTHOro,
WKYCTMYHOIO CepefioBuvLl. Y BIAMOBIAHOCTI 3 UMM, Mif €NeKTPUYHUM CUTHAIOM
pO3yMitOTb Take 36YpeHHs efIeKTPUYHOrO CepefoBuLLa, L0 OAHO3HAYHO BiJoOpaxXye
noBifomneHHs. CeHC curHany K Hocis IHdopmauii nonsrae He B MOro gisnyHii
MPUPOAI Ta eHepreTUUHMX XapakTepucTuMkax, a B MOro BiAMOBIAHOCTI BXifHOMY
MoBiJOM/IEHHIO, Sike Mae 6yTu BiATBOPEHVWM Ha BMXofi npuiiMava. AK BMAHO 3
PUCYHKa, B MepefaBafbHOMY NPUCTPOI  BigbyBalOTbCA TpU  onepauil  Haj
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iH(hopMaLiiHMM  NOBIJOMEHHSM: NEPeTBOPEHHS, KOAyBaHHA | mogynsauid. Lli
onepauii MoXXyTb 6YTV He3a/1IeXHUMU abo CyMileHUMU. [epeTBOPEeHHSM Ha3uBat0Th
3MiHY HeefNeKTPUYHMX BENMYMH, AKI BM3HAYalOTb NOBILOMJIEHHS, WO NepefaeThbes,
Ha MEPBICHUIA eNeKTPUYHWIA curHan. Tak, Yy TenedoHil U0 (YHKLi0 BUKOHYE
MIiKPO(OH, SKNiA NepeTBOPIOE 3BYKOBI XBU/Ti B €N1EKTPUYHI KONMBaHHS; B TeneMeTpil
- Oyab-AKi [aTyMKW, L0 MEepeTBOPIOIOTb 3MiHY TemnepaTypu, TUCKY Ta iHLIMX
(i3NUYHNX BENMUMH B 3MiHY eNeKTPUYHOT Hanpyrm abo MeBHOr0 eNneKTPUYHOro
napameTpa.

B umdpoBux (OUCKpeTHUX) cucTeMax nepedadi iHopmauii  enemeHTm
nosifomseHHs (KomaHaw, BykBu, Luugpn) nignaraloTs KogyeaHHO. KofyBaHHA - Ue
MepeTBOPEHHS MOBIZOMMIEHHA B MEBHI CMOMYYEHHS €efEMEHTapHUX eneKTPUYHMX
CUrHaniB, SIKi Ha3MBalOTb KOAOBMMM KOMGIHaL MM Un cnoBaMn. MeTO KoAyBaHHS,
AK NpaBWMO, € Y3rOMKEHHA [pKepena MOBIAOMMEHHA 3 KaHalaMu nepegadi
iHopmauii, Wwo 3abesneyvye abo MakcMManbHy LUBUAKICTb Nepefadi, abo 3agaHy
3aBafloCTiKiCTb. B npoueci nepegadi eneMeHTapHUX €NeKTPUYHMX CUTHaniB,
OfepXKaHMX MNpY  KOJyBaHHI, MOXe 3A4iliCHIOBAaTUCL MOAYNALIA HOCIA CUrHay.
Mogynsuieto HasMBaeTbCA 3MiHa nNapameTpa HOCIA CUrHaly Yy BignoBigHOCTI 3
(hyHKUi€t0, sika BigoGpaXye MNOBIAOMNEHHS, WO MepedaeTbcs. B sikocTi Hocia
BMKOPWCTOBYHOTb MOCTINHWIA CTPYM, 3MIHHWIA CTPYM HM3bKOT UM BMCOKOI 4acToTH,
nepiognyYHy MOCNiJOBHICTb KOPOTKOYACHMX iMNy/bCiB TOW0. MapameTpamMun Hocis,
AKi  MOAYMIOKTECA  (3MIHIOKOTLCA), MOXYTb OyTW amnnityga, 4actota i (pasa.
Hanpuknag, SKWOo B SKOCTi HOCiSi BUKOPUCTOBYETLCA NOCTilHWIA CTPYM (TeneqoHis i
Tenerpadisi N0 MPOBIAHMX NiHIAM 3B’A3KY), TO 3MiHKOBATWUCb B Mpoueci mogynauii
MOXYTb ab0 BenMumMHa, abo Hamnpam cTpymy. MOX/MBI TakoXX KOMGIHOBaHI MeTOAM
MoLYNALiT, Nig Yac AKX MOAYMIOI0TLCA 0fHOYACHO ABa NapameTpu Hocig. Big Tuny
MOAYNALiIT 3HAYHOI MIpOO 3a/1eXMTb 3aBafOCTINKICTb i MPOMYCKHA CMPOMOXKHICTb
cucTemMmn nepefadi iHpopmauii. B npuitManbHOMY MPUCTPOT CUTHaN HagXoAuTb Ha
[eMOfyNATop, Y SKOMY 3a 3MIHOKHO MapaMeTpa HOCiS BCTAHOB/IOKTLCS €NeMeHTU
curHany (kogosi  KombGiHauii). [ekogytounii  MpuCTpiiA, B CBOKO uepry, 3a
NPUAHATAMW efleMeHTaMW CUTHaNly BCTaHOB/IOE MOBIAOM/IEHHS, SIKE HAAXOAWTb Ha
BXiZ nepeTBOptoBaya. lepeTBoptoBaY BMAAE MOBIAOMEHHS Yy (DOPMI, 3pY4Hi gns
ogepxxyBaya (Hanpuknag, TeKCT NPWIAHATOT Tenerpamy Ha nanepi). [Ans nepepaui
cUrHanis nepegasay i nNpuiiMay 3’€AHYHOTLCAS MiDK CO60H0 MliHiEl0 3B’A3KYy. OCTaHHS
MOXKe 6yTV Y BUFsA4i NPOBOLOBOI UM pafioNiHil, ONTUYHOT NiHIT TOLWO.

CyKYMHICTb TeXHIYHWX 3aC06iB, HEOOXIAHWX ANS He3a/1eXHOT nepefadi AaHoro
noBifOMEHHS Bif [ykepena iHopmauii 4O Ofep)KyBaya, HasMBAaeTbCH KaHasoM
3B’A3KY. JIiHiA 3B’A3KY € YaCTMHOIO KaHany 3B’A3Ky. B mpoueci nepegayi iHopmauii
LitoTb 3aBagu. IMig 3aBafamu po3ymitoTb Byab-AKi NOAil, WO BUHWUKAKOTL B NPOLECI
nepegadi iHpopmaL,ii Ta 3aBakatoThb i MpaBUALHOMY MpWitoMy. Ha pucyHKY YMOBHO
MoKasaHo, WO 3aBafM [Ail0Tb Ha NiHil0 3B’A3Ky (30BHIiWHI 3aBagu). B peanbHMX
CUCTeMax 3aBagy MOXYTb BWHUKATW TakKoX Y MepefaBanbHUX YW NPUAMaNbHUX
npucTposx (anapaTypHi 3aBagwm). 3aBafoCTilKIiCTb CUCTEMM Mepedadi iH(opmauii
OLHIOETBCA B 3a/IXKHOCTI Bif CTYMeHs CMOTBOPEHHA CUrHany, Npy SKOMy npuiiMay
3abe3neyye NpaBuUNbHWIA Npuiiom curHanie. Kpim ofgHokaHa/bHOT cucTeMy nepefaui
iH(hopMmaLii iCHYIOTb Tak 3BaHi 6araTokaHanbHi CUCTEMW. FKLLO OfHOKaHanbHa
cucTema nepegadi  3abesnedvye KomyTauito (3B’30K) MiXK O4HUM  [KEpesoM i
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ofepXxyBayem iHopmauii, To B 6araTokaHa/lbHMUX CUCTEMax 3a AOMOMOIOK OAHIEl
NiHIT 3B’A3KYy OAHOYaCHO 3AIACHIOETLCA HesaNieXHa Mnepefjada CUMHaMB  Mix
[eKinbKoMa napamuv [xepen i ogep)xyBadiB. BUKopucTaHHS 3aranbHOi NiHiT 3B’A3Ky
Ans 3pilicHeHHs 6araToKaHanbHOrO 3B’A3KY MPUIAHATO Ha3MBaTW YLLIbHEHHAM AiHIT
3B’A3KYy, a caMy anapaTtypy, fAka npu LbOMY BWKOPUCTOBYETbCA - anapaTryporo
YW iNbHEHHS.

MepexeBi TeXHONOr .

Mepexi npusHa4eHo Ans 3’e4HaHHA KOMMN’tOTEPIB, PO3MILLEHNX Ha BENUKIN Un
Maniii BiACTaHi OAWH Bif OfHOro. Ha manmx BifCcTaHsAX YacTille BMKOPUCTOBYHOThb
Mepexi, YTBOPeHi npu 3’¢AHaHHI  AEKiNbKOX  KOMM’KHOTEPIB  3BMYaAAHUMM
npoBigHNKaMun. Taki MepeXxi HasnBaloTb JIOKalbHUMWU. JIOKa/lbHa Mepexka iHTerpye
iHhopMmaLliliHe 06CnyroByBaHHS PisHWMX BUAIB | 06°€AHYE BCi 3aC06M iHhOpMaLiliHMX
TEXHOMOTiA B OpraHisauii, 3Ha4yHO MiABMLLYIOYM TXHIO e(EKTUBHICTb BHACMioK
MOX/IMBOCTI CMiNbHOIO BUKOPUCTaHHA 06/1aHaHHS Pi3HUMU KOpUCTYBaYamu.

Y pasi opraHisayii 10KafbHOT 064YMC/IIOBAHOT MepeXi BUKOPUCTOBYHOTb

Tononorito Tuny "Kinbue", "wuHa" un "3ipka" (puc.2).

KinbLe 3ipka LLvHa

Puc. 2

JlokanbHa Mepexa MICTUTb MepeXHy anapatypy i MepexHe nporpamHe
3abesneyeHHs. Jlo anapaTypu Hanexarb MepexHi iHTepeiicHi nnatw, WO
BCTaB/IAKOTLCS BCEPeAVHY KOMM’KOTEPIB, SIKi YTBOPIOIOTb Mepexy. B 6inbwocTi
BMNaaKiB iHTepdelicHy nnaTy BCTaHOB/IOKTbL 6e3MmocepeaHb0 B OAMH i3 CMOTIB
MaTepUHCLKOT NNaTu, a iHOAI BOHa MOXe OyTy YaCTUHOK OKPeMoro 610Ky, 40 SKOro
NigKNoYaloTh KOMN'oTep. 3’efHaHHsA KOMMN’toTepiB BigbyBaeTbCca Yepe3 BignoBigHi
CNOTM MepexHoT nnatu. [aHi, B3ATi 3 ogHoro MK 3a JONOMOrow MepexHoi
iHTepdeiicHOT nnatk, NepeTBOPIOOTL Y BIAMNOBIAHWIA opMaT i nocunalTb Mo
3’¢fiHyBa/IbHOMY Kabento [0 MepeXHOi MiaTh iHLWOoro KoMmn’toTepa, fka npuiimae
JaHi, nepeTBOptOE X y (hopmaTt, 3po3yminnin ans MK, i Hanpasnse B onepaTvBHY
nam’aTb. Yci Ui AiT BigdyBalOTbCA Nif KepiBHULTBOM BiAMNOBIAHOrO NPOrpamHOro
3abe3neyeHHs, siKe HOCMTb Has3By MEPEXHOI onepauiliHoi cuctemu. Lia cuctema
30iiCHIOE TaKOX KOHTPO/Ib 32 POGOTOK MEPEXi - XTO i KON BUKOPUCTOBYE MEPEXY,
AKi pecypcy € B Mepexi ToLo. MepexxHa onepauifiHa cuctema npautoe, AK i 3smMyaliHi
OC, T06TO Ti 3aBaHTaXylOTb B OMNepaTMBHY Mam’dATb i BUKOPWUCTOBYHOTb [/1A
BMKOHaHHA pPIi3HUX CepBICHMX MNOCAyr B Mpoueci poboTu KOpuUCTyBadiB uu
npuknagHux nporpam. TislbkM B LbOMY BUMAAKy MNOCAYry "HafatoTb ANS Mepexi
MaLLKH, a He okpemo B3aToMY MMK.
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®PyHKUiT ynpasniHHA OCHOBHMMM MpoLecaMn Mepexi (nepecunaHHs AaHux,
306epiraHHs, opraHisayis po3nOfiNeHMX 00YUC/EHb TOLLO) BUKOHYE OAMH i3
KOMN’toTepiB. Takuil KOMM’H0Tep Ha3MBAETLCA CEPBEPOM. IHLIMMK CNOBaMU, 3B’A30K
OfIHOTO KOMMN’lOTepa Mepexi 3 iHWWUM 34iACHIOETBCA Yepe3 cepeep. Y [Aeskux
MEPEXHUX onepaLiiHuX cucTemax BCi KOMM'HOTEPU Mepexi, npu GaKaHHi, MOXHa
BUKOPUCTATU K CEpBep.

Ha BenMKunX BigCcTaHAX faHi nepefatoTb TeNe(hOHHUMU MepexamMn. Taki mepexi
HasvBaloTb rnobanbHUMK. Opradisalito nepegaBaHHA faHUX MO TeneOHHMX
MepeXxax nokasaHo Ha puc. 3:

Puc. 3

KntoyoBuM enemMeHTOM HaBefeHOI cxeMun € mMofeM (MOoAynAaTop-AemMOoaynaTop),
AKWIA 34IACHIOE NEpPeTBOPEHHS ABOX BMAIB. Y NepLloMy BUMaAKY LMMPOBI curHamm
KOMM’toTepa NepeTBOPIOIOTLCA B aHaNIOr0Bi CMTHaNM 3BYKOBOTO fianasoHy, a noTim
HaaxoaaThb 40 TeneoHHOT MepeXi. Take NepeTBOPeHHSs Ha3MBaETLCA MOAyNAUiet0. B
Lpyromy BMNazKy 34iiCHIOETLCS 3BOPOTHE NEPETBOPEHHA (4eMOayNALis).

LLIBMAaKicTb Nepefadi fJaHWX TeNneOHHOK Mepexeto 3BuyaiiHo 1200-2400 6it/c.
[na nepegaBaHHA [aHWX MOXHA TakKOX BWKOPWUCTOBYBATWM OKPEMI KaHau,
Hanpuknag, BYCOKOLIBUAKICHI KaHanu nepefaBaHHs LMQpoBux faHnx (Big 64 kb/c
[0 8 M6/c), cynyTHMKOBI KaHa/In LM(POBOro 3B’A3KY, ONTUYHI KaHau.

OKpemMuM BUNaAKOM rn06anbHOT KOMM’IOTEPHOT MepeXi € eNeKTPOHHa MnoLuTa.
BoHa Mae Taky caMmy LWBWAKICTb [OCTyny, K | TenedoH, ane He noTpedye
0[JHOYACHOT NPUCYTHOCTI 060X aBOHEHTIB Ha Pi3HMX KiHUAX TenedOoHHOT NiHii. TekcT
[edKOro MOBIAOM/IEHHS FOTYETLCA Ha KOMM’HOTEpPi 3 BUKOPUCTAHHAM BifMnoBigHOT
iHhopmaLliiHOT TexHoNOorii (TEKCTOBOrO uM rpadiiyHoro peaakTopa, eneKTPOHHOI
Tabnuui TOWO), Aani YTBOpPeHMA hailn 3a [JOMOMOrOK MOAEMY HaaXoauTb Yy
TeneoHHY Mepexxy [0 MOTY)KHOro MOLITOBOrO KOMMN'loTepa, sAKuii Mepesipse
ajpecy, 3B’A3y€TbCA 3 KOMM'HOTEPOM iHLIOro aboHeHTa i nepefae iHopmaLito.
EnekTpoHHUIA nucT i3 CLUA B YkpaiHy iige 6nm3bko 3 xB. KpiM TOro, eneKTpoHHa
nowTa € AyXe BUWrifHOK, OCKiNbKW BapTiCTb MepecunaHHa ucTta Ha Aekinbka
MopAAKIB HMXKYa, HIXX MPYM KOPWUCTYBaHHI 3BMYaiiHOK nowToto. Ans Toro, o6
e/IeKTPOHHE MOBIAOMMEHHA A0 A0 CBOro afpecara, Tpeba ioro ogopmuTy
BiAMOBIAHO [0 BM3HAYEHUX CTaHAAPTIB, TOOTO SINCT NMOBMHEH MAaTW CTaHAAPTU30BaHY
MOLUTOBY €/IEKTPOHHY afpecy. EnekTpoHHa agpeca mae BUrNag: “"KOMy@Kygu'".
EnekTpoHHa  ajpeca  uuTaeTbCA  CnpaBa  HaniBo.  Hanpwknag, — agpeca
rector@vnmu.vinnica.ua O3Hayae, WO LEA NNCT aapecoBaHO B YKpaiHy (ua), y
M. BiHHMLtO (vinnica), Binnuubkuii HaLIOHAbHWUIA MEANYHWIA YHiBepcnuTeT (vnmu),
pekTopy YyHiBepcuTeTy (rector @). Llle ofHieto nepeBaror0 eneKTPOHHOT NOWTU €
MOX/IMBICTb MepefaBaHHA iH(opMaLii NpakTMYHO Oy[b-KOro BUAY, AKY MOXKHa
nofartu B LM poBaHoOMY BUrNALI (TEKCT, PUCYHKK, FONOC, BifEo).
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Y 1964 p. B MiHictepcTBi obopoHu CIJIA 3apogunacb rpaHgi6sHa iges —
CTBOPUTK Mepexy nepegavi gaHux, aka 6 He BTpaTuna npawye3faTHOCTI HaBiThb riibis
SAEPHOrO yaapy, Koy 3Ha4yHa 4YacTuHa obnagHaHHs Buiwna 6 3 nagy. Hkpas Toai
6yno 3aknafeHo NpUHLMNK, Ha AKX | 3apa3 ByayeTbesa Mmepexa Internet:

* HEMAE CMiNbHOIO LIeHTPY YNpaB/iHHS;

* MOBHA CaMOCTINHICTb KOXXHOTO CErMeHTY.

MobypfoBaHa TakMM YMHOM cucTema Oyfe npautoBatv LOTW, NOKWM Xoya 6 ABa
KoMn’loTepn OyayTb 3’e¢AHaHi NiHiel0 3B’A3Ky. Togi X 6yno 3anponoHosaHo |
MexaHi3M 00MiHy JaHVMMW Mi>K KOMM’HOTepaMui, OCHOBAHWIA Ha NMpUHLMNI KOMyTauii
MakeTiB.

KoXKHe noBifoMneHHs po36MBanocs Ha LWIMATOYKMU-MAaKeTW i B TaKOMY BUTNALI
MaHApyBano Mmepexeto. LLlaHcu Takoro nosifoMfeHHs fob6patuca [0 afpecartk
[OCUTb BENWKi, ane HaBiTb BTpaTa [AeKiNbKOX nakeTiB (BHacnifok npsMoro
nonagaHHA aToMHOT 60MOM — Tak MipKyBaiM PO3POGHMKKU) MOBILOMIIEHHS He
BTpayae 3MicTy.

Taka mepexa 6yna ctsopeHa i Hasuanacb ARPANET. ¥ 1969 p. fo Hei
BXOAWMO BCbOr0 4oTuvpW KomM’toTepu. lges BusBunaca Bganot. Lo Mepexi
NigKaYanMcs Bce HOBI i HOBI BY3Mi, BUHMKANW NOKabHI KOMN'HOTEPHI Mepexi.
3’ABMANCA CUCTEMM eNeKTPOHHOI NOWTK | HOBWH, Y OCKOHa/IIOBAINCh KOMM HOTEpH,
npoToKonnm o6miHy gaHumu. Y 1989 poui Bigbynack nogis, fka 3pobuna mMepexy

[INCHO [HTepHaLiOHaNbHOW, — [0 YMCTO aMepPMKaHCbKOT Mepexi MigKnouunnach
€spona. CborogHi By3nu mMepexi Internet iCHytOTb Ha BCiX KOHTUHEHTax i B yCiX
KpaiHax.

Ha isuuHoMy piBHI Internet — e CyKyMHICTb KOMM’tOTEPIB, AKi 3B’A3aHI MiX
co60l0 KaHanamu 3B’A3Ky. B Internet iCHylOTb TaK 3BaHi BY3IM - MNOTYXHi
KOMM’I0TepU, A0 SKUX CXOAUTLCA MHOXMHA KaHaniB 3B A3Ky.

Ha puc. 4 306paxxeH0 3arasibHy CTPYKTypy Mepexi Internet. KoxeH By3on €
CaMOCTIiHOIO OAMHULEI0 | MOXe nepefaBaTv iHopMmalito cycigam. HagiTb AKLW0
BUAAUTU BEIMKWIA LUMATOK Mepexi, To poboTa iHWoT (WWo 3anuwmnacs) i YacTUHN
He nopywwuTbCA. [aHi 3HakgyTb O06XigHi wnaxu i 6yAb-wo noTpanasaTb 3a
npu3HaveHHAM. Lle cxoxe Ha PO3BUHYTY CUCTEMY aBTOAOPIr: AKLLO HaBiTb AeKifbka
Tpac 3aKpUIOTBCA Ha PEMOHT, TO 3aBXAW 3HANAeTbCA 06°i3HNI MapLLpyT.



fkpa3 3aBAfKM By3naM BifOyBaeTbcs MapLupyTM3auis AaHuX Y Mepexi, To6To
nepecnpsaMyBaHHa MNOTOKY faHUX TakKMM YMHOM, W06 KOHKpeTHa iHgopmauis
focsarana CcBOr0 MYHKTY MPU3HAYEHHS HaMKopOTWMM LWIASXOM. $K  MpaBuno,
BflacHMKaMun BY3niB € mpoBsaligepn nocnyr Internet - ISP, TO6TO opraHisauii, fKi
HagaloTb IHWMM 0C06aM MOXAMBICTb NiLKIOYEHHA [0 Mepexi. MpoBaligepn MatoTb
NOTYXXHI KaHanM 3B’A3KY, [0 AKUX 3a AOMNOMOroH creuianbHOro o6nagHaHHA
NigKAYaloTbCA iHWI KNieHT Internet. Hanprknag, Ha aHWin MOMEHT NpoBaingepom
BiHHMLbKOrO HauioHanbHOro MeAMYHOro yHisepcuteTy € dipma “EBepecT”, AKuii
Haflae By3y BK/IOYEHHS B KaHa/, WO ige A0 6inbluoro nposaiigepa. Takum YMHOM,
Oyab-AKMIA KOMN’IOTep B NOKaNbHIli Mepexi YHIBepCUTETY MOXEe B3aEMOLIATM 3
OyAb-AKMM  IHWMM KOMN’HOTEpoM, MigkatyeHum Ao Internet. fAkpa3 3aBAsiku
npoBaiigepam mepexi Internet i icHye TO/ MexaHi3M B3aEMOfIiT, 3a paxyHOK SIKOro
faHi B Mepexi Internet MoXyTb 6e3mepebiiiHO nepegasaTucs Big Komn’totepa Ao
Komn’ioTepa. TifbKW NpoBaifepy HecyTb €KOHOMIYHI 3aTpaTtu, L0 3abe3nevyioTb
poboty Internet, ockifbku cama iH(opMaLis B Mepexi € 3arasbHOLOCTYMHO
B/IACHICTIO i 34€e6iMbLIOro 6e3KOLWTOBHOLO.

[na  KiHUEBOro KopucTyBaya Hemae noTpebu 3HaTW NPOMIDKHI  MYHKTK
NPOXOMKEHHS 0ro iHdopmaLlil — UMM 3aiiMaeTbeca CrelianisoBaHe 06MafHaHHSA
npoBaigepis Internet. KopucTyBay MOBMHEH 3HATM TiflbKW KiHUEBY MeTYy, a fiK
BOCArTn i, — ue npobnema By3/iB Mepexi.

AK i B peanbHOMY XWTTi, B Mepexi Internet iCHylOTb CBOI HaALBUAKICHI
"marictpani”, cBoi "goporun™ i "cTexxeuku". Byab-SKWiA BY30/1 Mepexi MOXe cTatu
TOYKOIO BXOJY HOBUX KOPUCTYBauiB, a BOHW, Y CBOK 4epry, — HOBUX. IHTepHeT
BMKopuctoBye npotokon TCP/IP, TCP (Transmission Control Protocol) —
NPOTOKON, SIKUIA BW3Ha4yae MpaBuia MEPETBOPEHHS iHgopmauii B nmaketn Ta i
nepegavy Big ogHOro komn’totepa o iHworo. IP (Internet Protocol) — nmpoTokon,
AKWIA BiANOBIAAE 3a agpecallito | MapLIpyTU3aLito LMX NakeTiB.

HaliBaxxnmBilwow vacTuHO Internet € "BcecBiTHA nmaByTuHa" (World Wide
Web — WWW). Ha cborogHiwHii geHb WWW — HaiibifiblL BUKOPUCTOBYBaHMWIA
pecypc Internet, ocKifibkn BiH Aa€ MOX/MBICTb AOCTYNY A0 Oy Ab-AKOT iHGopMaLlii, He
BUTPaYyoUM Yac Ha MOoWyK i1 MicLe3HaxomKeHHs. N8 Lb0oro 4OCUTb 3HATU TiflbKu
Temy, BCe iHLWe 3p06aaThb CrelianbHi NOLWYKOBI cepsepu, AKi 06¢cTexarth "naByTUHY”
i 3HaligyTb MOTPIOGHY iHdopmaLito, ae 6 BoHa He 6yna. WWW gae MOXIUBICTb
[JOCTYynNy A0 TEKCTOBOI, rpadiyHoi* aygio- Ta BigeoiHhopmauii.

3a yMOBM BWCOKOLUBMAKICHOrO KaHany 3B’i3Ky kopuctyBad WWW mae
MOX/UBICTb MBUTUCA Tenenepedadi Ta ciyxatu pagionepegadi, matoun nuwe MK 3
nporpamHuMm 3abesnedyeHHsAM. HaBiTb 3BWMYaiiHi Cy4yacHi Tenesizopy MakOTb
MOXNMBICTb nigknountnea o WWW. HAkpa3 3aBAskM “NaByTUHI" BCECBITHA
KOMM’l0TepHa Mepexa Internet crtasa Takok NOMynspHOL0.

B ocHoBi WWW nexutb MOHATTS rinepTekcTy. UuTaioum 3BUYAliHY KHUTY,
NI0MHA NeperopTae CTOPIHKN OfHY 3a OAHI€0, [OKM He fiilfe A0 KiHUsA. TeKCT xe
rinepTekcToBOi "KHWrM" Mae creliaibHi NOCUAaHHs, WO AaloTb MOX/IMBICTb
MWUTTEBO MEPECcTPMOYBaTU He TifbKN Ha Byab-AKy CTOPiHKY AaHOoi "KHUrun“, a i Ha
CTOPIHKM [HLWIMX, iHOAI PO3MilleHMX 3a Tucadi Kinometpis, "kHur". Lle Haragye
riraHTCbKy 6i6nioTeky, fe BCi maTepianu 36epiraloTbCA Y BUINAAI PO3PI3HEHWX
CTOPIHOK, KOXHY 3 SKMX MOXHa MepernsHyT okpemo. B Takili, Ha nepmii nornsg
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XaOTWYHIN, opraHisauii 3aKknageHo KonocanbHi MOX/MBOCTI: KOPUCTyBay 3a
Jonomoroto nporpamu nepernsgy WWW HabyBae MOX/IMBOCTI "KOB3aTh” Mepexeto
Internet, nepexofgsun Bif OfHIET CTOPIHKM [0 iHWOI. Lle nonerwye nowyk
iH(bopmaLii, Jalunm  MOXNMBICTL O4HOYACHO BMBYATM  CTOPIHKKW, PO3MILLEHI,
Hanpuknag, y cycifHbomy 6yaMHKY 4M 3a OKeaHOM. MOXXHa CTBOPUTM HaBiTb BacHy
"KHUry", 3B°A3aBLUV B OfiHe fAeKinbKa CTOpiHOK. OKpemi cTopiHkM B WWW HocaTb
Hassy Web-CTOpiHOK.

CneuianbHi nporpamu, wWwo B3aemogitotb 3 WWW 3a BKasaHUM BULLE
npuvHUMnom, HasmBatoTecd WWW-6paysepom  (WWW-browser). Lli nporpamu
BUMYCKAOTLCS Pi3HUMU pipMammn. Ha faHnil MOMEHT HaibinbLl NOnynsapHUMK € Taki
6pay3epu, sk Internet Explorer, Google Chrome, Mozilla Firefox Ta Opera.

Onsa  cTtBOpeHHs  Web-CTOpiHOK  BMKOPWUCTOBYHOTLCS  ChelianbHi  MOBM
nporpamyBaHHs, 30KpeMa, 0fHa i3 cammx npoctmx - HTML (moBa rinepTekcToBOi
po3miTkn). FonoBHa mMeTa HTML - onucaTu 30BHilLHIl BUrAa4 AOKYMeHTa. [s
LbOro B [OKYMEHT BCTaB/AKOTb CheuiasbHi KOAM —paeckpuntopu abo Terw, AKi
BM3Ha4al0Tb CNOCO6M (hopmaTyBaHHS TEKCTY Ta [03BOMAKOTL 3B'A3aTU CNoBa i (hpasm
[LOKYMEHTA 3 iHLUIMMMW fOKYMeHTaMu Internet.

Y BcCix pecypciB Internet, i Web-CTopiHOK 30Kpema, € CBOSI BflacHa afpeca, ska
3agaetbes y Burnagi URL (Uniform Resource Locator — yHidhikoBaHWMiA nokaTop
pecypciB). URL - ue cTaHgapT, npuiHATMiA B Internet Ans BU3HAYeHHSA
MicLe3HaxomKeHHs By ab-aKkoro pecypcy. URL CKNafaeTbCs 3 TPbOX YaCTUH: CXeMU,
XoCTy i wnaxy. Cxema onucye MpoOTOKON [OCTYNy [0 pecypcy - MPOTOKOA
nepefasaHHs rinepTekcty HTTP. SKLWo pecypcom € dhaiif, TO CXema Mae BUrNAL;
fite://. XoCT — Ue JOMeHHe iM’f KOMN’IoTepa, Ha SKOMY 3Haxo4uTbecs pecypc. LLnsx
— Lie MOBHA NOCMIAOBHICTb WASAXY A0 KiHLEBOro AOKYMEHTY Ta ioro im’s. ImeHa
KaTafiorie BigAiNAlTLCA OAuH Big ofgHoro cumeonom " /. Mpuknag URL:
http:/Awv.microsoft.com/windows. LLinsx He € 0608’3KoBUM enemeHTom URL.
Akwo BeecT URL Web-cepBepa, He BKasaBLW MpW LUbOMY LLUAAX, TO BigKPUETLCA
noyaTkoBa (rosioBHa) cTopiHka. KoxxeH Web-cepBep Mae CBOK r0OM10BHY CTOPIHKY,
sk BIIKPUBAETHCA MO 3aMOBYYBAHHIO MPW 3BEPTaHHI 10 HbOTO.

Kpim yboro, Internet nponoHye e 6arato pisHUX nocnyr. OgHa 3 HUX —
MOX/IMBICTb NPOBEAEHHS Pi3HMX TeneKoHMepeHUiin. Ana usoro B Internet icHye Tak
sgaHuii UseNet, aGo, npocTile Kaxyuw, BipTyasibHa Mepexa, B siKili "xuse"
Be/NYE3HA KifIbKICTb €NEKTPOHHUX TeNeKOH(epeHUil. 3aBAsKn LbOMY TUCAYI NtoLeNn
MOXYTb CRifIKyBaTUCA MiX COOOK OAHOYACHO B peasbHOMY pexumi vacy. Ak
npaBuno, TeNeKOoH(epeHLii po3aisneHo 3a TeMaTUKOK. B KOXHIN TenekoHgepeHLii
ije ogHOYacHe 06roBOPEHHSBEMMKOT KiflbKOCTI NUTaHb, MPUYOMY KOXEH YYaCHWK
Takoro 06roBOpPeHHs Ma€ MOXMBICTb BUCMOBUTW CBOK BflaCHY AYMKY 3 LbOro
MUTaHHA, a TaKoX O03HAMOMUTUCS 3 LYMKOK IHLIMX YYacHUKIB. | BCe Lie MpoTArom
NiYeHNX TOAMH, He nokKugalouum CcBOro poboyoro micus. Hanpuknag, B
TenekoHpepeHuUii sei.med #ge 06roBOPEHHA HayKOBMX MNWUTaHb, MOB’A3aHUX 3
MeAULMHOLO.

OcCHOBU TenemeanLmHN.

Pi3Hi yMOBW, B SIKUX MOXE 3HAaxXOLMTUCb MIOLUHA, He 3aBXAW [03BONAIOTL B
MOBHI Mipi peanisyBaTh Ti NpaBO Ha HajaHHsA BiAMNOBIAHOT MeAMYHOI AOMOMOTU B
noTpibHOMY MicLi i B NOTPiGHMIA Yac. BUHMKae roctpa Heob6XigHICTb 06°€AHaHHA
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3yCWb NPUPOAHUX, TEXHIYHUX | CYCNINIbHUX HayK A1 3abe3neyeHHst Takoro npasa B
6iNbLU-MEHLL MPUIAHATHOMY BWAi. ba3ot0 Takoro 06’efHaHHA MOYMHAE BUCTYMaTy
HOBUI MKAWUCUMNAIHAPHWIA HanpsAMOK - TenemeauumHa. TenemeguumHa (“tele” 3
rpeubKol - AUCTaHLif) - Le BUKOPUCTaHHS IH(OPMALiiHKX | TeneKoMyHiKauiiHnx
TEXHONOTIN [AnA 3abe3neyeHHs MeAMYHOT AOMOMOrM Ha BiAcCTaHi. Lle noHATTS
MICTUTb BCi MOX/MBI MeToAM | 3acobu nepefadi iH(opmauii, MouMHaroun Bif
3BMYaAHUX TenegoHIiB i 3aKiHYylOUM BUCOKOLUBMAKICHUMM cUCTeMaM rnepefadi 3
BUKOPUCTAHHSAM OMTWYHOrO BOMOKHA, CYMYTHWKIB 3B’A3Ky abo MOoegHaHHAM
TEXHONOTIA HAa3eMHOI i CynyTHUKOBOT KOMYHiKaLlii.

B gaHwWin yac BCi iCHYtOUi HaNpsMKY B TefleMeANLIMHI NOAINAI0TLCA Ha Taki:

- TenekoHgepeHLii (KoHCynbTaLii, Jonomora B NPUAHSATTI pilleHb i T. iH.);

- MOHITOPWHT i 6iopagioTenemeTpis;

- YNPaBAiHHA CTaHOM MaLjieHTa Ha BiACTaHi.

Y HaiinpocTilwoMy BWMNaAKy MeAUYHI TeneKOHCy/bTauil MpoBoAATb  3a
[OMOMOroH 3BUYAHOTO TeneOHHOr0 3B’A3KY, SIKMIA 3abe3nedye KOHTAKT flikaps Ha
Micui 3i creuianictom B AaHii ranysi meguuuHu. Tpu UbOMY MaLieHT MOXe
3HaXOANTMCb Ha Byab-AKWiA BiACTaHi Big nikapa. Hefoniku Takux TefeKoHCynbTaui
0YeBMAHI, TaK K HEMOXMBO 3abe3neqnTn 6e3nocepefHiin BisyaslbHUIA KOHTaKT 3
NauieHTOM, HEMOX/IMBO BWKOPUCTOBYBATM 300PaXEHHS BHYTPILLHIX OpraHis i
TKaHUH TOLWO, WO 3HA4YHO 3MeHLUYe e(heKTUBHICTb MiKyBalbHO-AiarHOCTUYHOIO
npoLecy B TaKOMY BUMNaAKY.

Binbl  cknagHi  TeneMeguyHi  CMCTEMW  BMKOPWCTOBYHOTb  MOGINbHWIA
TeneOHHMA 3B’A30K 3 MOXMBICTIO nepegadi 300paxeHb (B HaWbnmk4yomy
MalibyTHbOMY | Bifeo), 3acobu nepedadvi Ha BiACTaHb Bifeo- i aymioiH(popmaLii,
3ac0o61 BOIOKOHHOT ONTWKK, BUCOKOLLUBUAKICHI cucTeMy nepefadi faHux, CynyTHUKN
3B’A3Ky, Internet.

Meplia TenemeanyHa mMaHinynsuisa 6yna nposegeHa BiOMUM aMepUKaHCHKMUM
Kapgioxipyprom Maiikom-ge-beiiki B 1965 poui. 3a A0OMOMOrow CynyTHUKa
IHTEPKOHTVHEHTa/IbHUX MOBIAOM/EHb Ta IHTEPaKTUBHWX TeeBi3iNHUX cucTeM fikap,
AKUA 3Haxoamecs B KabiHeTi B CLLIA, nigroTysaB, CrocTepiraB 3a MPOBEAEHHSM i
KOHTPO/IOBaB oOnepauito Ha BiAKPUTOMY Cepui, WO nposoaunack B >KeHesi
(LWeiiuapis).

3a fonoMororo 3BMYaliHoOl BifieoKamepu, NPOBIAHUX NiHIV 3B’A3KY, KOMN’lOTepa
Ta BifeonpoekTopa abo TeneBi3opa MOXKHa 3abe3neynTy nepefady Bigeo- i aygio-
iH(bopMmaLii Ha NeBHY BifACTaHb.

MogibHa TenemeamnyHa cucTema npawtoe Ha kadeapi XipypridHoi ctomartonorii
BiHHMLBKOIO  HauioHa/IbHOrO  MeAMyHOro  yHiBepcuTeTy. B onepauiiiHii
BCTAHOB/IEHA Kamepa 3 MIKpPOOHOM, LU0 AO03BOJISE MepefaBaTi Bife0306paxKeHHs
X0fy onepauii 3 KOMeHTapsiMK Xipypra B CyCifHi 3 onepaLiliHol0 HaBYasbHi KiMHATW.

Oco6nMBI  MOX/MBOCTI  ANS  MPOBEAEHHS  TeNEMEAWYHMX  KOHCY/bTallii
3abesnedye Internet. HasBHiCTb KoMN’toTepa, Nifg’egHaHoro fo Internet-mepexi,
web-kamepun i BignoBigHOro MporpamHOro 3abe3nevyeHHs Aae 3MOry NPOBEAEHHS
TeNnekoHgepeHUii MixX Oyab-akuMK  BifJaneHUMM Toukamu, SKi - 3a6e3neveHi
aHanoriyHMM o61agHaHHAM.

MOHITOpUHT - 6e3nepepBHe CMNOCTEPEXEHHSA 3a (PYHKLiOHANbHUM CTaHOM
opraHismy (EKI, T1CK, Nynbc, NapamMeTpy AuxaHHS, TemnepaTypa TOLL0) Ha npoTA3i
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3afjaHoro  iHTepBasly Yacy. HaiiuacTille MOHITOPUHT  BMKOPUCTOBYETbCA B
nepegonepayiiHniA, onepauiiHnii Ta nicnsonepaliiHWin nepiogax, B KPUTUYHMX Ta
BEXKKUX CTaHaX, Y BiAAineHHsX peaHimaLlii Ta iHTeHCMBHOT Tepanii. AKWo 6yab-aKuii
3 MapameTpiB, WO CNOCTePiraloTbCs, BUXOANUTL 33 MeXi HOPMU, 3’ABNSETLCA CUTHA
TpuBOrK. B ifeani KOXHe NiKKO Y NikapHi MOBMHHO GyTu 3abe3neyeHo 3acobamm
MOHITOPUHIY, 5iKi, B CBOIO Yepry, 3’eHYI0TbCA Y 3araibHy MEPEeXY BiafineHHs i BCiel
NikapHi. Ha ueHTpanbHWA MOCT BIAAINEHHS HaAXOAMTb iH(OpMaLs 3 KOXHOIO0
OKPEMOro MOHITOpa, fiKa MOCTIiHO KOHTPO/OETLCA MEAUYHUM  MepCOHaN0oM.
HaliuacTile 3ac06M MOHITOPUHIY MICTATb LiEHTPaNbHUIA 6G/IOK 0BPOBKM MeAMKO-
6ionorivHoi iHopmayii (MoHITOp) | Habip Pi3HOMAHITHUX eNneKTPOAIB Ta AaTuMKiB
ON19 3HATTA BiANOBIAHWX BiocMrHanis.

MoHiTopuHr Xontepa - ue 3anuc EKI Ha npoTasi 24 rogvH y 3BMYaiiHUX
yMOBax AifnbHOCTI  noguHu.  [Jatumk  Xontepa (cneuianbHUiA  MiHiaTHOPHWI
eneKTpokapgiorpad)) 3akpin/oeTbCa Ha MauieHTi i 3’€QHYETbCA 3 eNeKTpodamu,
BCTQHOB/IEHUMM Y BIAMOBIAHUX TOYKax Tifa. [MaLieHT BWKOHYE CBOK 3BUYaHY
po6oTy, Npy LbOMY Ha MarHiTHWIA Hociin (KaceTy, creuianbHuiA auck) 6e3nepepsHO
3anmcyetbest EKI. Uepes 24 rogvHuM npuCTpiil 3HIMAETbCA, KaceTa abo AMCK
PO3LIM(POBYETLCA HA KOMM’HOTEpi 3a AOMOMOroK Bif4MNOBIAHOMO NPOrpaMHoro
3abe3neyeHHs. HaiiuacTile XONTEPiBCbKWIA MOHITOPUHT BUKOPUCTOBYETHCS A1
BUSIB/IEHHS apUTMIiA.

MofibHMM YMHOM MPaUOOTL MPUCTPOT AN LO60BOr0 MOHITOPUHIY TUCKY.
Uepes neBHWiA 3afaHuii vac (15, 20, 25, 30 XBMAUH) Ha NPOTA3i 406K aBTOMATUYHO
BUMIPIOETBCS TUCK | pe3ynbTaTy BUMIPIB 3aMMCYOTbCA Ha eNeKTPOHHMIA HOCI.

Y Bunagky 6iopagiotenemeTpii iH(opmauis Mpo  (YHKUIOHAbHWIA  CTaH
opraHisMy nepefaeTbcsa Ha BifCTaHb 3a [OMOMOrow pafioxsuib. [MpuHUMNU
nepegadi iHpopmaLlii posrnsHyTi B nonepesHLOMY po3gini.

MpuKnagoM BUKOPUCTaHHS GiopagioTenemeTpil € eHAopadio30HAYBaHHS. [Mpu
Uil meToAMUi MiHiaTIOpHa Kancyna 3 pagionepegaBadem  (eH4OPafio30HA)
KOBTAeTbCS MaLlieHTOM. Karncyna Mictutb y cobi MikpopagioreHepatop, a TakoX
[aTunKy Temnepartypw, TUCKY i piBHA pH cepefoBua. CurHanm Big eH40pagio3oHay
CMpMiAMatoTbCs 3a A0MOMOrOH PO3TalOBAaHOro 30BHI NpuiiMava i micna nigcuneHHs
nepefaloTbCcsl 0 PEECTPYHUOro MpucTporo. OTpUMaHuiA CuUrHan, 4acToTa SIKOro
3aN1eXunTb Bif, XapaKTepuCTUK CepefoBULLa - Temneparypu, TUCKY, pH [03Bonse
3p06UTY AiarHOCTULLMNIA BUCHOBOK MPO CTaH LUTYHKOBO-KULLKOBOMO TPaKTY.

OpfHa 3 Halicy4yacHiluMX MeTOAMK GiopagioTenemeTpii [03BOMSE OTPUMYBATU
BiJe0300PKEHHS LLMYHKOBO-KULLKOBOrO TPakTy. [pw Uil MeToAmMLi NaLieHT KoBTae
MiHiaTIOpHY Kancyny, Lo MiCTUTb Y cobi Bifeokamepy i pagionepesasay. Mo mipi
MPOXOMKEHHS  Kamncyiu MO  LUIYHKOBO-KWLLKOBOMY TpaKTy BiJe0306paxeHHs
nepedaeTbca 3a 4OMOMOro pagioxBuib 40 NpuiimMada, 3akpinjeHoro Ha nauieHTi, a
noTiM NepernsagacTbCs Nikapem Ha crevjianbHOMy 061afHaHHI.

LLle ogHum npuknagom GiopagioTenemeTpil € Tenekapaiorpadis. Mpu  wil
MeToAWLi MiHIaTIOPHWIA eneKTpoKapaiorpad) 3 pagionepeaaBayem 3aKpinHETbLCA Ha
naLieHTi i 3’€AHYETLCA 3 e/IeKTPoAaMK, BCTaHOB/IEHUMU Y BiAMOBIAHUX TOYKAX Tina.
Mpu ubomy EKI Becb yac nepesaetbes 3a AOMNOMOIOH PagioxBuib 0 LEeHTPaIbHOro
nynbTy, A€ Ti MOCTIiHO KOHTPOMKOE MeAMYHWMI A nepcoHal. Ha BigMiHy Big
XO/ITEPIBCbKOIO MOHITOPUHTY, MpU siKoMy po3wmndgpysat EKIT MOXIMBO Tinbku
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yepes [oby, npwu Tenekapgiorpadii BigbyBaeTbCA MOMEHTaNbHa PO3LLM(POBKaA
napametpis EKT iy BunagKy nopyLueHb BUAAETLCA CUTHAN TPUBOTU.

OpHa 3  HalicyyaCHillMX MeTOAMK  Tefnekapgiorpagii  noe’sasaHa 3
BMKOPUCTaHHAM MOGINbHOIO TenedoHy i MiHiaTHOpHOro Kapgiorpada, Wwo 403B0NSE Y
Oyab-KUiA MOMEHT i B Oyab-iKOMY MicLi 3HATU Kapgiorpamy i nepecnatv i,
BUKOPWCTOBYIOUM MOGINbHUIA  TenetOHHMIA 3B’A30K, A0 CheLia/lbHOro LEeHTpY.
Cneuianictn  ueHTpy po3wndposytote EKI i B pasi noTpebu HagawoThb
KOHCy/bTaliiHy AomnoMory abo BMCUNAlTb TpaHCcnopT (MawuHy, FBUHTOKPUA,
niTak, Kopabenb) [0 Micus, fe 3HAXOANUTLCSA NaLieHT.

Lo cTocyeTbCsi ynpaB/iHHA CTaHOM MauieHTa Ha BifCTaHi, TO PO3po6KU Yy
LbOMY HanpsMKy TenemeguuuHW TinbKu BeAyTbCA. Ane BXe € MEeBHI JOCATHEeHHS,
MoB’A3aHi, Hanpuknag, 3 ynpasfiHHAM 6ionpoTe3amn. OCTaHHI HayKoBi PO3pOOKM
[,03BO/ISIOTL HaBiThb YNPaB/iHHS 3a 4OMOMOrOK AyMKU. [15 LibOro CKaHyeTbCA MO30K
MIOAUHM | B 3a1eXHOCTI Bif aKTMBHOCTI TWUX UM IHWWX AINSAHOK MO3KY, fiKa
BUKMKaHa KOMaHAHOK AYMKOIO, BUPOBNSETLCA NEBHWIA CUTHAN YNPaBAiHHS.

TenemeguumHa MoXe BGyTW BUKOpUCTaHa B MeAMYHMX Nigpo3ginax 36poinHMx
CUN AK Y MUPHWIA, Tak iy BifiCbKOBMIA Yac. OCKi/IbKX BIACbKOBI NiApO34inn MOXYTb
6yTN po30CepelKeHNMM MO0 BCbOMY CBIiTY, i 6arato /fikapiB 3Haxof4dTbcs Yy
BiffaneHux paiioHax abo Ha 60pTy kopabnis, a MOXNMBICTL GOWOBMX AR, CTWXIlA,
KaTacTpo( 3aBXAu iCHYe, TenemeauLuHa MoXxe etheKTUBHO BMKOPUCTOBYBATUChL Y
npakTuLi BiicbKOBOT MeanLMHY - Ha noni 6010, Y MicLi KaTacTpodu ToLLO.

2. MPAKTNYHA HACTNHA

MOHITOpUWHT i 6iopagioTenemeTpis

Onwuc npunagy ""3IKECLUT 732"

1. Mpu3HaueHHs.

Mpunag "S8LUECLUT 732m (po3pobka Himeupbkoi dipmn "S8IEMEKS™) - ue
CTaljioOHapHWA  LM(DPOBWIA  KapAiOMOHITOP, SKWIA  MPaKTU4YHO pO3B’A3ye  psf,
MEeAUYHUX, TEXHIYHWX | eKcniyaTauiiHMx 3afay 3a [OMOMOrOH 3aCTOCYBaHHS
Mikpo-EOM i BignosigHOro nporpamHoro 3abesneyveHHs. BiH AK fiarHOCTUYHO-
06UNCNOBANBHUI  KOMMMEKC [ae MOXIUBICTb BUMIpIHOBATM | KOHTPONKOBATM
6iopisnyHi  napameTpu, WO [AOCTaTHbO TOYHO Bigo6paXkaldTb 0COGMAMBOCTI
(hYHKL,iOHYBaHHS CepL,EBO-CYAUHHOT CUCTEMW OpraHi3My foanHK (MauieHTa) nig vac
MPOBEAEHHS!  iHTEHCMBHOI Tepamil. ToMy 3a NpPU3HAYeHHsM Leli  npunag
BMKOPUCTOBYIOTb Y KIIHIYHWX BigLiNneHHAX Kapgionorii, xipyprii, TpaBmaronorir,
peaHimaw,ii ToLo.
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Puc. 5

1 - ekpaH EMT (eneKTpOHHO-NPOMEHEBOI TPY6KW), L0 NpW3HAYeHWii Ans
Bidyanisauyii rpativyHoi, LMKPPOBOT i CUMBONLHOT IHhOPMaLLiT Ta KOMAHLHWUX MEHIO;

2 - TOJIOBHEe CTauioOHapHe MEeHI, L0 CKafjaetbea i3 14-Tm PyHKLioHanbHUX
KNaBil, fKi NpusHayveHi 4na WBUAKOro AOCTYNYy A0 KOMaHAHWUX MEHIO, pexumis
po6oTu, curHanisauii Ta nepegadvi UMMPoBOT iHpopMmaLii Ha cepBicHI NpucTpoi
(curHanizatopu, NpUHTEPU TOLLO);

3 - TrHi3go "NP" gna nig’efHaHHA [0 Mpunagy rHYYKOro LWAaHry pasom 3
MaWXeTKOH0, L0 BUKOHYE POJib MEXAHIYHOIO AaTumMKa TUCKY KPOBI;

4 - rHi3go "Sa02 % + PULS" gns nig’efHaHHA 4o npunagy kabens 3 gatunkom,
LL|O0 BUMIPHOE HACUYEHHS KNCHEM KPOBI i NyNbC;

5 - rHisgo "PRESS" pgnsa nig’egHaHHA A0 npunagy Kabens 3 IHBasiiHUM
[LaTYNKOM TUCKY;

6 ~ rHizgo "EKG+RESP" gnd nig’egHaHHA Ao npunagy Kabens 3 enekrpogamu,
Lo 3HIMaloTb 6ioenekTpuyHi noteHyiann cepus (EKI) i gnxaHHs;

7 - rHi3ga "TI" i 2" gna nig’efHaHHs 4O OL4HOrO i3 HUX Kabens 3 AaT4ynKom
Temnepatypu.

Ha 3agHiin naHeni npwunagy 3HaxoAAaTbCsA: THI3A0 3 MiAg’€fqHaHMM A0 HbOro
WHYPKOM A1 nojadi >XXUBNEHHA Bif enekKTpUYHoi Mepexi Hanpyrow -220 B;
Knaeiwa 3 fBoma (iKCOBaHMMW MNONOXKeHHAMKU "I" um "0", BigNoBigHO AnA
BBIMKHEHHSA UM BUMKHEHHS XXWUBMEHHA Mnpunagy; 3a3eMeHHs; 670K MporpamHoro
iabesneyeHHs Mikpo-EOM, a TaKoX pi3Hi iHWI rHi3ga gnsd nig’egHaHHs kabenis Big
CepBiCHUX NPUCTPOIB.

BBIMKHEHHS npunagy QL0 €eNeKTPUYHOT Mepexi 3[IACHI0ETBCA HACTYMHUM
YNHOM:

- LHYpP XXUBNEHHS Npunagy nig’efHaT¥ 4o po3eTKn Mepexi Hanpyrow -220 B;

- HaTUCHYTKM KnaBiwy "1-0" Tak, Wwo6 nepesecTyn 1i y NonoxeHHs "I".

Mpn uUbOMY Ha MepefHili nNaHeni MOBUHHA 3aCBITUTUCbL CUTHa/bHa Nammnoyka
(ieneHe cBiveHHA) i NponyHaTn ABa KOPOTKi 3BYKOBI CMrHanu (naysa Mi>k 38yKOBUMM
curHanammn 10 c). ToTiM Yepe3 Aeskuii yYac MporpiBaHHS 06MafHaHHS Ha eKpaHi
npunagy BuceiTuTbcs nosigomnenHs STANDBY - rotosuii go po6oTu.

Y pasi 3aBeplleHHS po60oTWM 3 MpWMNagoMm, KOro BiAKNHOYEHHS 34iACHIOETHCSA
TakUM YMHOM:



- HaTUCHYTW (yHKLioHaNbHY Knasiwy “"Ein/Bereitsch", Lo BUK/IMKaE KOMaHAHe
MEHIO;

- HaTUCHYTM Y BUKIMKAHOMY MeHK Knasiwy "STANDBY” i oTpumat Ha
ekpaHi - nigTeepmkeHHs STANDBY - roTtosuii 4o po6oTu;

- HaTUCHYTU KnaBiwy "1-0" Tak, wWo6 nepesBecTu Ti B MNONOXKEHHA "0" (MOMEHT
BIAK/IOUYEHHS JKMBMEHHS CYMNPOBOMKYETHCA [OCTaTHbO TPMBAIMM HeMepepBHUM
3BYKOBUM CUTHa/IOM).

KepyBaHHS pobounmMuy nporpamamu npunagy 34iNcHIETLCA 3a AePeBONOAIGHNM
NPUHLMNOM Nojadi KOMaHf, WO ONUCYHTLCA Y BUCBIYYBAHUX HA eKpaHi MeHI0.
"0NoBHI KOMaHAW ynpasniHHA nporpaMamu 3abesneuyoTb (PYHKLiOHaIbHI KnagiLi,
a BMBIJ, MEHI0 YNpas/iiHHA MapaMeTpamy BUMIPHOBAHWUX BEIMYMH, LLO BUBOAATLCA B
npaBiii 4YaCTUHI €eKpaHy, BIAMOBIAHO KnaBiWaMy MNOEAHAHUMW, 3 CUMBOMbHUMM
306paxkeHHaMU. TpuHumMn  Ai7 BKasaHWX KaBill - CEHCOPHWIA, TO6TO BOHU
CMpauboBYHOThL  LWAAXOM  AOTWKY [0 HUX nanbuem. [lpy  UubOMy mpoLec
CYMNPOBOMKYETLCS KOPOTKMM 3BYKOBWM CUTHAIOM.

3. CrauioHapHi yHKLiOHabHI KNaBiLui.

HasBga i Npu3HaveHHs cTauioHapHUX (YHKLiOHa/IbHUX KNaBill BUCBIT/IOETLCA B
meHo HELP (FIXED KEYS), Lo BrknKatoTbes Knasiweto INFO (gvs Tabn. 1).

Tabnuua 1
IL“/; DEUTSCH HELP (FIXED KEYS) ABaNTOBaHNY 3MiCT
(hyHKLi
TWMYacoBe BUMKHEHHS
1  Alarm stop ?téﬁ'\élE ?k/lAls M TONE OF 3BYKOBOI CUrHanizauii
Ha 1xB.
Buknvk "onosHoro
. MAIN REMOVE MENU
2 Hawpthild — gereN QR TABLE MEHIO Ha eKpaH
(@mie sk ESC)
3 Bildeinstellung DISPLAY SWEEP SPEE Buknunk MEHIO Ha/alLTyBaHHA
&DIGN napameTpiB MOHITOpa
SHOW 9 HOW BVIKIVK faHKX TpuBanx
4 Trend TREND TRENDS criocTepexeHsb (fo 9 roa.)
Buknnk mMeHto ang
5 Konfig. SETUP CS:E'I"A\T,\IIIEI;E HanaLLTyBaHHS PeXUMIB
MOHITOPUHTY
3ynuHKa posropTai Ta
FREES ALL
6 STOP STOP WAVE-FORMS 30epereHHs KpUBIX
Ha eKpaHi
ALARME BigkntoueHHs nporpam
7 Alarme Aus SUSPEND ALL ALARM 3BYKOBOI CUrHani3aLi
8 Grenzen/ LIMITS/ SET ALARMS &  BcTaHOB/NEHHSI MEX Ta
Alarm ALARMS  LIMITS curHanisaui
9 INFO HELP HELP (FIXED) BUK/IMK A0BIAKOBOI
iHpopmaLyji
BCTaHOBMEHHSA TVIMYacoBOro
. START TIMED 0OMEXeHH QyHKL
10 Registr. RECORD RECORDING camosanmcysava (He
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Registr. SELECT  START CONT. Bubip pexxumis 3anucy

n Auswahl RECORD RECORDING (He BUKOpWCTOBYETHLCS)
12 Bildkobie PRINT COPY SCREEN Jpyk iHdopmavii 3 ekpaHy
P SCREEN  TOREC. (He BVKOPUCTOBYETLCA)
- PLACE MARCER  BigmiTka curHanis MiTKow
13 Ereignis EVENT INEKG 4" B EKI” neBHUX TeHAeHLil
14 Ein/ Bereitsch ON/ . ; DISCHANGE/ Migrotoska npunagy Lo

STANDBY STANDBY crocTepeXxxeHb/ BUMKHEHHS!

MpumiTka: [eTanbHWiAi onuc po6oTM 3 KOMaHAHWMU MEHH [N18 KepyBaHHS Mporpamamu i
po3LIN(POBKA CKOPOYEHMX Ha3B [OCNIMKyBaHWX MapameTpiB AaeTbCsi Ha poboyomy cToni Mig yac
BUKOHAHHA NPaKTUYHOT YaCTUHMN.

Po6oTa3s npunagom [BIKECII8T 732"

3aBgaHHs Nel. BuBUeHHS ocobnmBocTein poboTn 3 npunagom [BIKECIIST
7320

1 BMBUYATM 3a TEXHO/OMYHOK KapTol MOPSAoK ekcnayatauii npunagy i
3p0o6buTK HeobXiAHI 3anucK B NPOTOKON.

2. 3’acyBaTu i 3anucaTv B MNPOTOKON 3MICT OKPEMUX KOMAHAHWUX MEHIO
KepyBaHHS Ta PO3LUMN(POBKY CKOPOUYEHMX Ha3B LOC/IAKYBaHUX MapameTpiB.
3aBaaHHsa Ne2. MigroToBKa npunagy Ao poboTu.

1. Mig’eaHatv npunag Ao enekTpomepesxi Harnpyrowo ~ 220 B.

2. BBIMKHYTU npunag, i OTpUMAaTK Ha eKpaHi 306paXeHHs! FOI0BHOT KApTUHKMK.

3. Kepytoumcb TEXHO/OrYHOI KapTol, BCTAHOBUTW PEXMM poboTW i 3amatu
MeXi BUMiptoBaHMX napameTpis EKIT, TUCKy KpoBi, HacM4eHHA KUCHEM KpOBI,
nynbCy i TeMnepaTypu, WO BiANOBiAaTb 6i0hi3MUHUM MOKa3HUKaM HOPMW.

3aBaaHHA Ne3. IHCTpyMeHTaslbHUIA KOHTPO/Ib 6ioisnyHMX napameTpiB y CTaHi
CMOKOH0 Ta Micns is4HOro HaBaHTaXKEHHS.

1. MigrotyeaTM nauieHTa gna 3HATTA  6ioisnyHMX napameTpis  (auB.
TexXHONOriYHy KapTKy).

2. HaknacTu Ha nauieHTa enekTpoau i gaTymku.

3. 3[iACHNTM KOHTPOMb LOCNIMKYBaHNX NapaMeTpiB NPOTArOM 5-TU XBU/WH.

4. 3anponoHyBaTV MauieHTy BWKOHATU (Di3MYHE HABAHTEKEHHA LUNAXOM
npucigaHHa npotarom 20-30 cekyHA.

5. OTpumaTy pe3ynbTaTy i 3anmcati iX y NpoTOKON.

6. 3niicHUTV cnocTepeXXeHHs MoBepHeHHA BGiodisMYHMX MapameTpiB nauieHTa
[0 MOYaTKOBMX NOKA3HMKIB (JaHi 3anucati B NPOTOKON).

7. 3anucaty B NPOTOKO/ BUCHOBOK MPO POBOTY CepLeBO-CYAMHHOT cucTeMu
navjieHra.

3aBfaHHA Nod. 3aBepLUeHHS poboTy 3 KapaiomoHiTopom MBLLUECK8T 732m
1 Big’egHatin enekTpoau i JaTumKm Big nauieHTa.
2. 304INCHNTN BUMKHEHHS NpUNagy 3 efeKTpoMepexi.
3. Bnopsgkysatu poboye Miclie [0 NPOBEAEHHA HACTYMHUX AOCNIIKEHD.
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Po6oTa 3 Tenekapgiorpagom

1. O3HalloMUTKCh 3 anapaTyporo Ans Tenekapgiorpadii (puc. 6).

2. 3akpinuTun Kapgiorpag 3 pagionepefaBayeM Ha MaLieHTi»

3. 3’epHaty KapgiorpaiuHuii Kabenb 3 eneKTpofamu, 3aKpinaeHuMu Yy
BIANOBIAHNX TOUKax Ans 3HATTA EKT.

4. YBIMKHYTU NepefaBanbHUiA | NpUiAManbHUA NpUCTpol.

5. 3apeectpyBatm EKI B nepwomy BigsedeHHi Ha BigctaHi 5-10 m Big
NpUAMabHOTO MPUCTPOIO.

6. BUMKHYTK nepefaBanbHUR i NPUAManbHWA NPUCTPOT.

7. 3aKiH4MTK poboTy 3 Tenekapgiorpadom.

MpuiimanbHWil npucTpiii

Kapgbgoh3:
pandpe”\aaBadem
Kapgiorpadi
Kabesb
Puc. 6
TenekoHcyNbTaujii B MepeXki Internet
1 O3HalioMnTUCh 3 06M1afiHAHHAM [151 MPOBEAEHHS TeNeKOHC Y bTauili B Mep

Iniewer (puc. 7).

Puc. 7
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2. Po3ginuti rpyny CTYAEeHTIB Ha ABi YaCTVHW, OfHa 3 AKUX 3a/IMLLAETbCS B
KOMM’tOTepHOMY Knaci kadespy 6iodisnku, apyra pasoM 3 iHWIMM BUKIafaveM ife B
LleHTp HoBux IHhopmaLiiiHuX TeXHOMOrii.

3. 3anyctutm Ha Komm’toTepi B knaci nporpamy Windows Messenger i
3aMoBHUTU NOJS TEKCTOM:

AnekTpoHHas nouta; fox254@rambler.ru Maponb: lintbe03

4. TlpaBol0 KHOMKOK rpaiyHOro MaHinynsTopa BMOGpaTM KopuUCTyBada
Kolla vsmu@vahoo.com B KOHTEKCTHOMY MeHI | akTuByBaTW MyHKT “Hauarb
Bueobecesy".

5. HaTUCHYTW Ha KHoMLi "3anycTuTb Kamepy”.

6. Ha gpyromy komn’toTepi (B LleHTpi HoBux IH(opmauiiiHux TexHonorii)
3anyctutv nporpamy Windows Messenger.

7. Beectn afpecy enekTpoHHOI nowTn kolia vsmu@vahoo.com i naponb
lintbe03, nicna 4oro po3snoyatn Gecigy 3 kopucTyBadem iox254@rambler.ru
(Bmbpatn NyHKT "HauaTtb Brgeobeceny”).

7. 3aBepLUMTM CNifNKyBaHHS (TENEKOHCYNbTaLito) B Mepexi Internet;

KOHTPOJIbHI MUTAHHA:

1 3aranibHe noHArra npo Mepexxi EOM, iXHE NpusHadeHHs.

2. O3HakW, AKi NOKafeHo B OCHOBY Moginy Mepexk EOM Ha noKasbHi, rnobasbHi,
™Mny "Kinbue", "WwuHa", "sipka".

3. ENeMeHTH, Lo CKNafaloTb NoKanbHy (rnobanbHy) mepexky EOM. AKy (yHKUi0
BUKOHYE KOXEH 3 LiX e/leMeHTiB?

4. OnepauiiHa cuctema mepexxi (OCM), 11 npu3HaYeHHs.

5. Cxema nepefadi gaHux Tened)oHHOKO Mepexxeto. MprU3HaYeHHS KOXHOro efieMeHTa
CXEMM.

6. EneKTpoHHa LioLWwTa - nepesaru, cnocié peaniauii 38’3Ky, eNeKTpoOHHa aapeca.

7. XapaktepucTuka rno6anbHOi KOMMN’IOTEPHOI Mepexi InieTeb CTpykTypa Ha
(hisnuHoMy piBHi, cepeepyu i NpoBaligepw.

8 WWW, WWW-6pay3epy, “eb-CTOPIHKN.

9. MpaBuna nowwyky iHhopmMauii B r1obasibHii KOMM’HOTEPHIN Mepexi M eTe!

10. IndhopmaLtis Ta Ti BNaCTUBOCTI.

11. CTPYKTYPHWIA NigXif 4O BUMIPIOBAHHS iH(OPMALLT.

12. CTaTUCTUYHWIA NigXig A0 BUMIPHOBaHHS IH(OpMaLLiT.

13. CemaHTVy4Ha Teopis iHopMaL,ii.

14. Y3aranbHeHa CTPYKTypHa cxema cucTeMu nepegadi iHgopmadii.

15, MpuHumnu  nepegadi  iHopMauii:  NepeTBOPIOBaHHSA,  KOAyBaHHSA [/
[eKodyBaHHS, MOAynaLia / aeMogynauis.

16. OcHOBM TenemeanuUUHN.

17. TenekoHepeHLii.

18. MoHiTopuHr i 6iopagioTenemeTpis. Y

19. MoHiTopuHr XonTepa.

20. Tenekapgiorpadis.
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3ACTOCYBAHHA CTATUCTUNYHNX METOAIB /14 OBPOBKN
PE3YJIbTATIB MEAVKO-BIO/TIOMNYHX AOCHIA>KEHDL

1. TEOPETWYHI BIAOMOCTI

OCHOBHI MPUHLMNM 3aCTOCYBaHHSI METOAIB CTATUCTUYHOMO aHanisy B KNiHIYHIN
NPaKTULi i HAYKOBUX MeANKO-6i0/10r iYHMX JOCIIXKEHHSIX.

JOCArHeHHs cy4yacHOT MeAM4YHOT HayKu HeMOXuBi 6e3 aHanisy BeMKOI
KINbKOCTI  (hakTWYHOrO  Matepianly — fJaHWX KAiHiYHOro, NnabopaTopHOro,
PEHTIEHOMOrYHOr0, PafioNoriyHOro Ta iHWWX METOAIB OBCTEXEHHS.

OG6’€KTVMBHOCTI  OLiHKM [aHWX CrpustoTb METOAM MaTemMaTUyHOI 06pO6KM
LMpoBKX pe3ynbTaTiB 00CTEXEHS.

CraTuCTUYHUIA aHani3 LM(poBOro Marepiasly [ae MOMUIMBICTb BUSCHUTU He
TiIbKW AKICHI, @ M KibKICHI B3aEMOBIAHOCMHM MK SIBULLAMM, LLO BMBYAIOTHLCH,
BUSICHUTW 3HAYeHHs Pi3HUX METOAIB ANS AiarHOCTMKW, LLIHHICTb NiKapCbKMX 3aco6iB
npyu MNeBHOMY 3axBOPHOBaHHI, [a€ HaOYHe Ki/bKIiCHe YSBMEHHS MPO EeTIoNorito,
naroreHes, KniHiKy Ta e()eKTVBHICTb NiKyBaHHSI 3aNe)XHO Bif MeToAiB i 3aco0iB
Tepanil TOLLIO.

o6 npodinakTnyHi Ta nikysasbHi 3axoan Oynn [0CTaTHEO e(eKTUBHUMM,
NiKap NOBMHEH YMITU He TiflbKX AiarHOCTYBaTW 3aXBOPIOBaHHS, a il nepefbdayumtu
MIMOBIPHICTb 10r0 BUHWMKHEHHS, PO3BWUTKY Ta 3aKiHUYeHHS, TOGTO BOMOAITL HAyKOHO i
MMWCTELITBOM MPOrHO3yBaHHS.

Nikap, 9KniA focnigpkye MacoBi BUNaAKOBI MOAIT, MOBUHEH OBOMOAITV METO4aMM
Bif160OpY, peecTpauii, onuncyBaHHS i 06p06IEHHSA eKCNEPUMEHTANIbHIX AaHUX.

B OCHOBY e(eKTUBHMX CUCTEM MPOrHO3yBaHHS Ta AiarHOCTUKN 3aXBOPHOBaHb
NOKNageHo MeToay Teopii VMOBIPHOCTE | MaTeMaTU4HOI CTaTUCTUKK. bBe3
BUKOPUCTAHHS LUMX METOAIB Y MeAMUMHI  HEMOX/IMBE BUPILLUEHHS  MWTaHb
006’EKTVMBHOIO MOPIBHAHHA BUOIPKOBMX TPy 3a napameTpamu, L0 BMBYAKOTLCH, B
Jocnifi Ta KOHTPOMi, BM3HAYeHHs HagdinHocTi (BiporigHocTi) 6e3rnoMUIKOBUX
MPOrHO3iB Ha OCHOBI TX CTATUCTUYHOIrO MOPIBHAHHA, OLHKA CUAW BM/MBY Pi3HUX
(hbakTOpiB  Ha npouecM i ABMW@A B XKMBOMY  OpraHismi, BCTaHOBJIEHHS!
3aKOHOMIPHOCTEN, NpUTaMaHHMX LM SIBULLAM, BU3HAYEHHS AOCTAaTHBLOI KifbKOCTI
NiggaocnigHNX 06’€KTiB TOLL.

MaTemaTyHa CTaTUCTMKa - Le HayKa, Aka 6e3rnocepefHbO MOB’A3aHa 3
Teopieto MMOBIPHOCTEN | BMBYAE METOAM OOPOOKM UMCNOBUX AAaHUX OOCTEXEHb:
BU3HAYEHHA 3aKOHIB PO3MOAIMIEHHA | YMCNOBUX XapaKTepUCTUK  BUMAAKOBUX
BE/IMYMH, BCTAHOB/IEHHSA BUMAAKOBOCTI Y/ BIPOrigHOCTI pe3y bTaTiB B eKCNEPUMEHTI,
Mn/1aHyBaHHSA eKCrepyMEHTY TOLLIO.

3acTocyBaHHSI CTaTUCTUYHMX METOAIB Yy MeauuuHi i Gionorii 3ymoBieHO
HasABHICTIO BHYTPILUHLOBMAOBOI MIHAMBOCTI (Hanpuknag, Temrepatypa 340pOoBOi
NHOAMHN 3MIHIOETLCA B MeXxaX 36...37°C) i BUNaAKOBUMW MOXMOGKaMM BUMIPHOBaHb.
IHoMBiAyanbHa MIHAMBICTL | BUMAAKOBI  MOXMOKM  BUMIpIOBaHb TaK  TiCHO
nepenneTeHi MidXK COOGOH, LIO PO3PISHATU | BpaxyBaTh iX OKPEMO MPaKTUYHO

104



HEMOX/INBO, aie 06MaBa Li ABMLLA OLIHIOTLCA OAHUMU 1 TUMW XX CTATUCTUHHUMM
3aKOHaMK, B OCHOBI IKMX IEXMUTb MHOXVHA CMOCTEPEXEHb.

OCHOBHMMM  CTaTUCTUYHUMW  METOAaMW, L0 3aCTOCOBYHOTbCA B MeAMKO-
6i0NIOriYHNX JOCNIHKEHHAX, €:

* OLiHKa BIpPOrigHOCTI pe3ynbTaTiB MPAMUX BUMIPIOBaHb (iHTepBa/ibHa

OLliHKa BMMIipIOBaHOI BEMUMHK i3 3ajaHOK0 HafiiHOK MMOBIPHICTHO);
* OLjiHKa BIpOrigHOCTI BiAMIHHOCTEN Ki/IbKOX He3aneXHUX BUBIPOK (pisHuLi
X cepefiHiX apUPMETUUHMX 3HAYEHD);

* KOPeALiHWIA | perpeciiHniA aHani3 4BOX BMMNAaAKOBUX 03HAK.

Yci HasBaHi CTaTUCTUYHI METOAM NOTPeOYHTb BMKOHAHHS BENMKOI KiNbKOCTI
TPYAOMICTKUX OBYMC/IOBaNIbHUX Onepayiii. 3acTocyBaHHS KaslbKy/nsaTopiB AeLo
Mo/erwye BMKOHaHHA O6YMCNeHb, OfHaK 3aTpaTy Yacy BCe Lle 3a/IMLWarTbeA
CYTTEBUMM.

Halibinblwl [ouiNnbHUM € 3acTOCyBaHHS MEepPCOHAbHUX  KOMM’HOTepiB  Ans
CTATUCTUYHMX PO3PaxyHKiB. [/ KOpUCTyBaya CTBOPHKOKOTLCA TaKi 3pYyYHOCTI:
CMi/SIKyBaHHS BeLEeTbCA B PEeXVMI Ajasiory; € npocTi 3ac06M BUMPaB/ieHHA MOMWIOK;
nporpaMn  CKafatoTbCH  arOPUTMIYHOKD MOBOK) BWCOKOTO PIBHS; pesy/bTatu
[OCNIAKEHb MOAAKTbCA B ACHIN i AOCTYMHIA POpMi; € 30BHILLHIA NpUCTPIit
3anam’aToByBaHHS, Ha SKWIA MOXHa MNOMICTUTM Ha TpuBasie 30epiraHHA BCi
CTATUCTUYHI NPOrpaMm Ta BUKIMKATKM TX Npu NoTpeoi.

[ani onncaHo OCHOBHI CTaTUCTUYHI METOAM, LU0 3aCTOCOBYHOTLCA B MeAMKO-
6i0N10rIYHMX AOCNIKEHHS (3 BUKOPUCTAHHAM KpuTepito CTbIOAEHTA).

OCHOBHI MOHATTA MaTeMaTUYHOI CTAaTUCTUKM i
UMCNOBI XapaKTePUCTUKN BUMAAKOBOI BE/IMUMHN

[0 OCHOBHMX MNOHATb MaTeMaTWYHOI CTAaTUCTUKM HaneXaTb MNOHATTA
CYKYTMHOCTI, reHepasibHOT CYKYMHOCTI i BUGIPKK.

CYKYMHICTb - Lie MHOXWHA 06’€KTIB AOCNIMKEHHS, WO 06°€AHaHI 3aralbHUMK,
CYTTEBUMU AN15 LibOro AOCNILKEHHA BNAaCTUBOCTAMU (03HaKaMu).

KinbKicTb 06°€KTiB (eMIEMEHTIB) CYKYMHOCTI Has3vBatOTb 06CArom (06°eMom)
CYKYMNHOCTI i no3HayaroTb num N.

CyKyMNHOCTi MOXYTb CTaHOBWUTW MEBHY YaCTUHY Oifbll 3arasibHMX (BifbLLMX)
CYKYNHOCTe. Hanpuknag, CyKynHICTb [OC/I[XYBaHUX XBOPUX Ha MHEBMOHIIO B
OAHOMY paioHi MicTa € 4YaCTUHOK TIET CYKYMHOCTI, Ky CTaHOBNATb XBOPI Ha
MHEBMOHIO B YCbOMY MICTi, a OCTaHHi - YaCTUHOIO CYKYMHOCTi XBOPWUX Ha
MHEBMOHItO B 0611aCTi TOLLIO.

Haii6inbLua CyKynHiCTb 06CArom fKa 06’eaHye BCi 06’€KTU AOCNIIPKEHHS 3
3aralbHUMK, CYTTEBUMM AN LBOr0  AOCNIAKEHHS  03HaKaMK, Ha3MBaETbCH
reHepasIbHOK CYKYMHICTHO.

Mpy BMBYEHHI CyKYMHOCTI NparHyTb 3p06UTN BUCHOBKMK, SIKi Hanexarb 0 BCIEl
reHepanbHOI CyKynHOCTI. MpoTe B peaslbHUX YMOBax BCHO reHepasibHy CYKYMHICTb,
obcar AKOT ay>ke Benvkuin (1 —>00), 4OCNIANTN HEMOX/IMBO. TOMY BMBYAOTb TifTbKM
4aCTVHY FeHepasibHOT CYKYMHOCTI - BMOGIPKOBY CYKYMHICTb, ab0 MpoCTO BUOIPKY
(n<>0.

Micns BMBYEHHSI BUOIPKM POBNATL BUCHOBKM, SIKi MOXHa MEPEHECTM Ha BCHO
reHepa/lbHy CYKYMHIiCTb, ale 3a YMOBW, WO BMOGIpKa 3a0BOJIbHSE BUMOraMm
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peripe3eHTaTUBHOCTI (Big nat. represento - npefctasnaio). Lie o3Havae, Lo BUbipKa
MOBWHHA MaTW Ti cami 3arasibHi, CyTTEBI AN LOCNILKEHHA 03HAKW, WO i reHepaibHa
CYKYMHICTb.

PenpeseHTaTUBHOCTI BMOIpKM JocAraroTb crnocobom paHgomisauii (Big aHr.
random - BuMagoK) - BMMAAKOBMM BifGOPOM N 06’eKTiB AOCHimMKeHHs (Lo
CTaHOBUTbL BMBIPKY) 3 reHepasibHOT cyKynHocTi N.

ICTOTHO, L0 iCHYE NeBHa NOXM6Ka penpe3eHTaTUBHOCTI, ane BOHA BPaXOBYETbCA
MpW CTaTUYHIN 06po6bLi pe3ynbTaTiB AOCIKEHb.

Po3rnsHeMo OCHOBHI CTaTUCTUYHI XapaKTEPUCTUKM BUNALKOBOI BEMYUHU Y
BUNagKy masnoi Bubipkn (gna n<30).

CepefHe apUdMe T UYHE 3HAYEHHSA pesy/ibTaT iB BUMIPIOBaHb.

Je Xi- 3HayeHHs /-TOro enemeHTa BUGIpPKM (BYAb-SKWiA pe3y/bTaT BUMIPHOBaHb);
TY-06"em BUOIpKK (KifIbKiCTb BUMIpIOBaHb).
CepefHe apudMeTUUYHE X € HalibiNbll iMOBIPHMM 3HAYEHHAM BMMipHOBaHOT
BE/IMUYMHM (NapameTpa).

CepefHe KBapaTUYHE BiJXW/IEHHA OKPEMOTrO pe3yNibTaTy BUMIPHOBaHb Bif,
cepeHLOro apugMeTNYHOrO:

CepefiHe KBafipaTU4He BifXWNeHHs 8 € Mipoto po3kugy (MIHAMBOCTI) OKpeMux
pe3ynbTaTiB BUMIPKOBaHb BiHOCHO ICTUHHOMO 3HAYEHHS BUNaAKOBOI BEMUMNHN.

CepefHe KBafpaTUYHE BIAXWIEHHS CepeaHiX apudMe TUYHMX 3HaYEHb BUBIPOK Bif
3HAYEeHHS LOCNIA>KYBAHOT BEMMUMHN (CTaHgapTHa Noxmbka):

ANFOPUTMMN METOLIB CTATUCTUUHOT 06PO6BKM Pesy/bTaTiB.

OuiHKa BiporigHOCTipe3ynbTaTiB NPAMUX BUMIpIOBaHb

CyTb LpOro MeToAy B TOMY, WO 33 06YMCNEHWMMW XapakTepucTukamm X i £
feakoi Bubipkn (N<30) BCTAHOBMIOKOTL IHTEPB1, B SKOMY 3 BU3HAYEHOO
MAMOBIPHICTIO P MiCTUTbCA 3HAYeHHA [OCNIAKYBaHOrO MapaMeTpa reHepanbHOoi
CYKYIMHOCTI.

MIMOBIpHiCTE P, W0 BM3HaHa 3a [OCTAaTHIO AR MEBHOTO Cy/KEHHA MNpo
JOCNifpKyBaHWA  napameTp reHepasibHOT CYKYMHOCTI Ha OCHOBI  BMOIPKOBMX
MOKa3HWKIB, Ha3VBAETLCA HALINHOI (TOMY, Ha BigMiHY Bij 3BMYaiiHOI AMOBIPHOCTI
P, HagiliHy MMOBIPHICTb YacTO NO3HaYaloTb Yepes a).
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Te un iHWe 3Ha4yeHHs HagiiHOT IMOBIPHOCTI BMOMPalOTb, BUXOAAYM 3
NPaKTUYHMX MIpKyBaHb i TiET BiANOBIA&/ILHOCTI, 3 AKOK PO6/ATL BUCHOBKW MpPO
napameTpyM reHepasibHOI CyKynHoCTi. B MeauuuHi, y Bunagky o0cobnvBo
BigMOBiZanbHUX eKcnepyMeHTiB, BubupatoTb a = 0,999; B iHWMX BUNagkax a = 0,95.

MatemaTuyHUiA anropuTM pPo3rnsAyBaHOro MeTody Nofsrae y BUKOHaHHI Takmx
onepaviii:

1 Bwu3HayaloTb  CepedHE  apuMeTWyHe  pe3ynbTaTiB  BUMIpPHOBAaHHA
[0CNiApKYBaHOT BUBIpPKK X .

2. O6uucnioloTb CepefiHE KBafpaTWYHe BIAXWIEHHA OKPEMOro pesy/brarty
BUMIPIOBaHHS 5 * r5

3. BusHayaloTb cTaHaapTHY NOMUIKY £-.

4. OBYMCAIOKTL TOYHICTb (HagiliHi rpaHMUi NOMWKM) MPSMOrO BUMIPHOBaHHS
(Uro BEAMUMHY LU Ha3KBaKOTb MIBLUMPUHA (Pagiyc) HagiliHoro iHTepBany):

ctlay' ~lay*

pge lay- KoediljieHT HOPMOBaHOro BiAXWMNEHHS (KoedilieHT abo KpuTepii
(TblofieHTa), L0 3anexuTb Bif KiNbKOCTI CTyneHiB csobogn V=n—1 i Bu6paHoi
nmaiiiHoT imoBipHocTi a: 0,95; 0,99 a6o 0,999.

KoediuieHT CTbtofeHTa BU3HAYat0Tb 3a TabnuLero KoeqiuieHTiB HOPMOBaHMX
BigxuneHb lay (Tabnuugs 1):

Tabnuus 1
V, uucno a V, uncno a
CTYMeHIB CTYMeHiB
cBo6oaM 0,95 099 0,999 cB06oaM 095 0,99 0,999
1 12,7 63,7 637,0 13 2,2 0. <42
2 43 99 316 14-15 21 3,0 41
3 3,2 58 12,9 16-17 21 2,9 4,0
4 2,8 4,6 8,6 18-20 2,1 2,9 3,9
5 2,6 4,0 6,9 21-24 21 2,8 38
6 2,4 3;7 6,0 25-28 21 2,8 3,7
7 2,4 35 . 54 29-30 2,0 2,8 37
8 2,3 3,4 50 31-34 2,0 2,7 37
9 2,3 33 48 35-42 2,0 2,7 3,6
10 2,2 3,2 4,6 43-62 2,0 2,7 35
1 2,2 31 4,4 63-175 2,0 2,6 34
12 2,2 31 43* > 176 2,0 2,6 33
5. Bu3HavaloTb HagiHWiA iHTepBas, B SKOMY 3 MONepeaHbo 3a4aHoK HafiHO
MIMOBIPHICTIO a MiCTUTbCS pe3ynbTaT BUMIPHOBaHOI BeMYMHKM (NapameTpa) X:
X =X£paX

JaHuii Bupa3 o03Hauae, WO 3HaYeHHs fochifKyBaHOro napameTpa X 3
BMOpPaHOI HafiiHOK MMOBIPHICTIO He BUiige 3a MeXi iHTepBany

X-3X <X<~X +8x
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OujiHKa BiporigHOCTi BigMIHHOC TN cepefHiX apudme TUUHMX 3HAYEHb
[BOX He3a1IeXKHUX BUBIPOK

Mopai6Ha 3agava HepigKo TpanaseTbCa B MEAUYHIN NpakTuL.

BrikopucTOBytOUM Lieii  MEeTOA, MOXHA BCTAHOBUTW, UM  pIi3HMUS  [BOX
HesaneXHWX BUOBIPOK cnpuyiiHeHa BUNaAKOBUM (AKTOPOM, 4YM BOHA 3yMOB/IEHA
SKMMOCb 30BHiLUHIM BNAMBOM (Y TOMY YMCAI i NiKYBaibHUM).

BaxnmBIiCTb LbOro MeTogy CTAaTUCTUYHOIO OOPOGIEHHA MPOIMOCTPYEMO Ha
npuknagi.

BuBuyanmch enekTpokapgiorpamy 95 ocib ofHOro Biky 6e3 KNiHIYHWMX O03HaK
3axBoproBaHb cepus (1-a BMGIpKa). KyT a<”, yTBOpPEHWUI I BEKTOPOM Pe3yNbTyHUOi
Hanpyru 3 ropu3OHTa/IbHOK JHIEHD BiANIKY, MaB cepefHe 3HayeHHs ai = 50°,
cepedHe KBaapaTuyHe BiAXWUIEHHS OKPEMOro BUMIpY 8=4,7°.

Y 95 xBopmX (TOro X BiKYy) 3 ypaeHHAM Miokapja (2-a Bubipka), Bi4noBigHO:

ai =47° 82=35°

b---—-|*HI» P* b
_ >
40 i Ne " 6#
ri
Puc. 1
MokasaBWwy Li pesynbTaT¥ Ha YWCAOBIA oci (puc. 1), nerko nobéauntu, Lo
MeBHUIA BUCHOBOK NP0 BM/IMB YpaXXeHHS MioKapaa Ha KyT 3p0BUTN HEMOX/MBO,

OCKifIbKW pe3ynbTaT 060X BMOIPOK CYTTEBO MEPeKpUBatOTLCS (B IHTEPBaSi 3HaYeHb
Big 45,3° 0o 54,7°, B IKWiA, A0 pedi, NOTPanAATb i cepefHi apUPMETUYHI 3HAUYEHHS
[ABOX BWOIPOK). Y TakoMy BWMagKy MOX/MBUIA BUCHOBOK MNP0  HaNeXHICTb
pe3ynbTaTiB 060X BUGIPOK A0 OAHIET reHepanbHOT CyKYMHOCTI, TO6TO Npo Te, L0
Hemage BMNBY Ha KyT YpaXKeHHs MioKapaa.

OfiHaK OnNUCaHWIn HXYe CTAaTUCTUYHWUIA METOJ, Aa€ 3MOry BCTAHOBUTMU, LLO MpU.
YpaxXeHHi Miokapja KyTta giporigHo (P>0,99) 3meHLWYyeTbCA. TakuM YMHOM, KyT
MOXe Cnyrysatu OAHMM i3 CMMNTOMIB NPW YypaxeHHi Miokapfa, wWwo 3apa3 |
BUKOPUCTOBYETHCS.

OmXe, Hexalh MaEMO ABa Habopy BUMIpHOBaHb: gocnigHa rpyna Xb X2,..., X[ i
KOHTpO/bHA rpyna ¥b Y2 ... Xre>ge [ i 02 ~ KifbKiCTb BUMiptoBaHb BiAnoBigHO;
nepwoi Ta gpyroi rpyn, X i Y - ofHa i Ta cama 03Haka.

BiporigHicTb BifMIHHOCTeli CcepefHiX apupMeTUUYHMX 3HaYyeHb pe3y/bTaTiB
BUMIpIOBaHb Y LuX rpynax (y Bunagky ni=n2=n) ouiHIOOTb 38 TaKUM afirOpUTMOM:

1. BusHavatoTb cepefHi aputhMeTUYHI 3HA4YEHHA AN1s NepLUOi | 4pyroi rpyn:

1 N _ i N
X=—Y"Xr, y - —¥Y]Vi

2. BusHayaloTb cepefHi KBafpaTWYHI BifXWIEHHA OKPeMUX BUMIpIOBaHb Y
rpynax:
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3. Bu3HaualoTb CcTaHAapTHI NOMWUKK (CTaHAAPTHE BigXWUIEHHS):

4. O6unCnoTL  abCONMOTHE 3HAYEHHS PI3HUL  CepeaHixX apuPMeTUYHUX
[OCNIAHOT | KOHTPOJILHOT Tpyn:

d =\X-Y\

5. O6UMCNIOOTL CEpeaHI0 MOMUIKY Pi3HUL:

6. Bn3HaualoTb KpuTepiii BiporigHocCTi pisHuUL:

7. O6UMCNIOIOTb KifbKICTb CTYMNEHIB CBO60OAM 3a OPMY/OHD
v =nl+n2- 2

8. 3 Tabnuui 1 ans nonepefHbO BM3HAYEHOT KiNbKOCTi CTYMEHiB CBO6OAM
3HaX0AATb 3HAYEHHS TPbOX CTaHAapTHMX KpuTepiis CTbrogeHTa i*, WO BigNOBigal0Th
TpbOM noporam BiporigHocTi: 0,95; 0,99 i 0,999.

9. MopiBHIOKOTbL KpUTEPIil BIPOrigHOCTI  3i 3HANAEHUMMN 3HAYEHHAMMW KpUTEpITB
CrbtogeHTa 1Y095)?” (0,99)? LL'0,999>

AKLLO BUABUTLCS, LLO:

a) M < 10,95), TO NMEBHOTO BMUCHOBKY MPO [OCTOBIPHICTb Pi3HWLi 11 3po6buTn He
MOXHa. MOoTpi6HI 4OAATKOBI AOCNIMKEHHS 3 HiNbLUMM I,

6) I*(0%) <M < 1o0%), TO BUGIPKOBA Pi3HMLSA i BiporigHa 3 MMOBIPHICTHO
0,95 <P< 0,99;

B) LIo,99) < M < Llogw), TO BMOIpKOBA Pi3HMLSA O BiporigHa MMOBIPHICTIO
0,99 <P < 0,999;

r) ia > Lj0,999)? TO B1GipKOBa pi3HWLA d BiporigHa 3 iMoBipHicTo P > 0,999.

KopenauiliHuii aHanis AB0X BUNAAKOBKX 03HAK

ICHYIOTb ABa TUNW 3B’A3KY MiDK O3HaKaMu: (PYHKLiOHaNbHWIA i KOpPensauiiHuiA.
3a/1eXHICTb MK 03HaKaMu Y i X, Npu AKiii OAHOMY YMCNOBOMY 3HAYEHHIO 03HaKM X
BignoBigae ofgHe (i TiSIbK OAHE) YWUCMOBE 3HAYEHHS O3HAaKM Y, Ha3MBaETbCA
(pyHKUiOHANBHOIO. Taka 3a1eXHICTb ONUCYETLCA Y BUMNALI MEBHOTO PiBHAHHS:

Y=0X)
Mpuknag 1. Ctpym | Ha AingHui Kona 3 onopoM A (hyHKLUiOHa/IbHO NOB’A3aHWiA
3 Hanpyrow W Ha UiiA gingHui y BigNoBigHO A0 3akoHy Oma: /R 32 fKiM

oAHoMy 3HaueHHI0 U Bignosigae ogHe (i Tinbkn 0fHe) 3HayeHHs cTpymy | (npu
R= const).



Y MBIl NpupoAi HabaraTo YacTille iCHye Takuii 3B'A30K MiDK 03HaKamu, Koiu
O[IHOMY 3HaYeHHIO OfHI€El 3 HUX BIiAMOBIAAE AeKinbKa 3HauYeHb IHLWOI. Takuid 3B°A30K
[icTaB Ha3By KopensuinHoro (Big nat. COrreillio - 38’930K, BiHOLLEHHS).

Mpuknag 2. Mpu 3pocTi ocobn b- 170 cM Maca Tina w Moxxe 6yt 70 Kr, 65
KT, 72 Kr TOLLO.

PO3rnsHyTUIA HKYe METOZ, 3aCTOCOBYHOTb, KO/ Tpeba BCTAaHOBMTU 3B’A30K
MK ABOMa O3HaKaMW i BU3HAYMTU 1AOTO BiPOTigHICTb. Y MeauyHil Haywi i npakTuui
Taka 3afja4a TpanseTbCs HalvacTiLe.

Y BUNagKy NiHIAHOT Kopenauil Mk o3Hakamy X i Y (NpunycKaeTbes NiHinHa
3aN1eXHICTb Y Bif X uM X Bif Y) a/iropuT™ po3paxyHKiB 3a LM MEeTOA0M TaKuiA:

1. O6umMCnooTh cepeaHi apudMETMYHI 3HAUEHHS 060X O3HaK:

2 O6UMCNIOOTb BigXMNEHHS KOXHOr0 3HadveHHs Xi Big X Ta Y Big 7:

AXI=X1-X;
3. 3HaxopATb cymy LOOYTKIB BifXUIEHb:
N

=1
4. O64nCNIoTb JOOYTOK CyM KBaapaTiB BiAXWMEHb:
N N
5. Bu3sHauatoTb KoediLieHT napHOi Kopenauil (TICHOTY NiHINHOrO 3B’A3Ky M

O3HakaMK X Ta 7, abo KoeqpilieHT MMipcoHa):
N

Xy=X-y

E(x;-x)2E(y, -y)2 L& -x20G2-y2)
i=1
ne N - 06’em BUGIpKHK;
XbY - 3HaYeHHs i-TOro efleMeHTa BUGIPOK X Ta 7 BiANOBIAHO;
X, Y - BUOIPKOBI cepeaHi X Ta 7 BifMOBIAHO;
XYy - CepefHe 3HayeHHs AobyTKY XiTa

y2, X2 - CepeaHe 3HaueHHs KBaapaTiB 03HaK 7 Ta X.

6. OUiHIOIOTb TINGKHY (CKy) KOPenauiiHOro 3B’A3KY MiDK O3HakaMu X Ta
3HaueHHa KoediLjieHTa KopensLii 3MiHIOETbCA Big -1, WO BiAMNOBiAae 3BOPOTHOMY
3B’A3Ky, [0 +1, LIO BiANOBIAaE MNPSMO NPONOPLIHOMY 3B’A3Ky (3Ha4eHHS O 03HaYae
BifICYTHICTb 3a/IEXKHOCTI).

MepeaymoBK 3acTocyBaHHS KoedpillieHTa Kopenauii MipcoHa:

1) Yci cnocTepeXkeHHs B3aEMHO He3aNeXHi;

2) CnocTepe)KeHHs MaroTb HOPMasTbHWUIA 3aKOH PO3MOAiNY.
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Cuny 3B’A3KYy OLiHIOKOTb Ha OCHOBI 3HAYEHHA KoeqilieHTa KopensLii 3a Takoo
LUKanow (aue. Tabnuuto 2):

Tabnumua 2
3HauYeHHA © OuiHKa 3B’A3Ky
r<o 3BOPOTHMIA 3B’A30K

0<r<01 3B’A30K BiACYTHIl
Q4<r<03 Cnabkunit
0,3<r<05 MomipHuia
05<r<0,7 MomiTH®iA
0,7<r<0,9 CunbHui
09<r<0,99 Jyxe cunbHuii
099<r<1 MOBHWIA (PYHKLiOHaBHWIA)

3ayBadKeHHA. Cnig mam’aTatv, WO KoediuieHT kopensauii lMipcoHa nokasye
TICHOTY TifIbKNU MiHIAHOrO 3B’A3Ky. Y BUNagKy Oifbll CKNAAHUX 3a/1eXHOCTEN
(HeniHIRHMX) KoedhiLieHT Kopensawil 6yae nokasysaTy BiACYTHICTb 3B’A3KY.

IinoTesy Npo HasBHICTb 3B’AI3KY i Or0 BMA 3BMYaliHO BMCYBalOTb Ha OCHOBI
aHanisy KopensuinHoro nons, sike sBnsie co600 306paXeHHA Y AeKapTOBIl cuCTeMi
KOOpAMHAT efleMeHTiB BUGIpOK (XByi) ik TOUOK Ha NMOLLWHI.

7. O6uMCnOOTL MOMUKY KoeqilieHTa Kopenauii (ans n<100):

i
w \n-2’ ]
[ie N KiNbKicTb Map, Wo KOpentoTh.
8. Bu3HavatoTb KpuTepiii BiporigHocTi KoedilieHTa Kopenauii:
r _ npn-2
o pli-r2

9. 3 T1abnuui 1 gna KinbKoCTi CTyneHiB cBob6oaM V=n-2 BU3HAYalOTb
CTaHAapTHI 3 3HaueHHs KpuTepiiB CTblofeHTa (KPUTUYHI 3HAuYeHHA iK)9 siki
BiZNOBiZalOTb TPbOM Noporam BiporigHocTi: 0,95; 0,99; 0,999.

10. TopiBHIOOTL KpuTepili BiporigHoOCTi  KoedilieHTa Kopensuii ~  3i
CTaHAaPTHUMM 3HAYeHHAMW KpuTepiiB CTblogeHTa i) i pobnsaTb BUCHOBOK MpO
BiporifHicTb koediiLieHTa kopenauii (aHanoriyHo nyHkTy 9 B po3gini “'OuiHka
BIpOriAHOCT i BiAMIHHOCTEN CepeaHiX apumMe TUYHMX 3HAUYEHb JBOX HE3aNEXKHUX
BMOIPOK'™). HKLLO0 pO3paxyHKOBE 3HAueHHs ~ 6ifnblie KputuyHoro {ir > i), TO
KoedhiLlieHT Kopenauii € CyTTEBMM (3HauyLyyM), TOBTO LOCAILKYBaHWA 3B’A30K Mae
HEeBWNaAKOBWIA XapakTep.

PerpeciiiHuii aHani3 .
Iy v - - . " . .
PerpeciiHuii aHanis —Le MeToZ BU3HaYeHHA QyHKLiT ¥ =/(X )?Ll‘(‘pI/IBa;ﬂKOI
HallKpalle  anpokcumye  (XapakTepuaye  HampsaMOK — PO3MILLEHHs)  cepito
eKCNepUMEeHTaIbHUX TOYOK. B OCHOBY LbOro MeToAy MOKNMafeHo BUMOrY
HanbinbLUOT BiANOBIAHOCTI LYKaHOro PiBHAHHA B3aEMO3B’A3KY 03HaK X Ta 7, T06TO
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yHkuii ¥ =f{X \ rpadik fakoi HalikpaLLe 6yae HabKaTCA O TOUOK eMMIPUYHOT
KPWBOI, L0 NobyoBaHa 3a JaHumuy Jocnigy.

AKWO BWSBEHO HasBHICTb [AOCTATHbO CWILHOMO NIHIHOTO 3B’A3KY MiXK
03HaKamm X Ta % T0 nocTae 3afaqa 3HaXOKEHHS PIBHAHHS

y = blx + bb,
SIKE OMUCYE LI 3B’A30K. PO3B’A3aHHS L€l 3a4adi SBNSIE CyTb PErpeciiiHoro aHaniay.
MapameTpn NiHiHOT perpecii b] i bg po3paxoBylOTbCA Ha OCHOBI MeTOAy
HaliMeHLLIMX KBagparTiB (CyTb AaHOro MeToLy Monsrae B TOMy, W06 Nigiépaty NiHito 3
TakuMK napameTpamu bi i bo, WO Cyma KBagpaTiB 3a/IMLWIKOBKX BigxuneHs \y- yil
Oyze MiHiManbHO). MapameTpu NiHIRHOT perpecii po3paxoByroThCs 3a (opMynamm:

bi:xy-x—y " B0 =¥ -b X,
X -X
ae X, y —BubipKoBi cepedHi A06YTKyX Ta 7 BignoBiAHO;
\' M
XY = HX XiYi - cepefHe 3HaueHHs 106yTKY XB¥&
i=i

— I N
x2=—X X? ~ cepefHiii KBagpar X.
ni-1

BUKOpUCTaHHA CTaTUCTUYHUX METO/IB NPW NPOBEAEHHI K/TIHIYHMX A0CNIKEHb.

MPOMUHYB TOM 4ac, KONAM 3acTOCYBaHHA CTaTUCTUYHUX MeTOAIB B
MeAuLUUnHI Ta 6ionorii ctaBunoca nig cymHiB. CTaTUCTUYHI MIAXOM Nexatb B
OCHOBI Cy4aCHOr0 HayKOBOro MoLlyKy, 6e3 SIKoro ni3HaHHs B 6araTbOX 06/1acTsX
HayKW | TEXHIKM HEMOXKNMBE. HemoxXnmBe BOHO i B 06/1aCTi MeanLIMHW.

OfHMM i3 NPUXMNBHUKIB 3aCTOCYBaHHA CTATUCTUYHUX METO/IB B MeAULMHI 6yB
3aCHOBHVK BIiliCbKOBO-N0Mb0BOI Xipyprii M.l. Muporos. Y 1849 p., KaxXyus npo
yCnixXu BiTYM3HAHOT Xipypril, BiH Big3HayaB, LU0 "...BUKOPUCTaHHA CTaTUCTUKK NS
BM3HAYEHHS AiarHOCTUYHOI BaXK/MBOCTI CUMMNTOMIB i TigHOCTI onepauiii MOXHa
po3rnsgaTh K BaIMBe HagbaHHA HOBITHLOT Xipyprii”. Kpim Toro, B Nigpy4HMKy no
OCHOBax BICbKOBO-NOMLOBOI  Xipyprii BiH nucaB: "H HaneXxy [0 PEBHUX
MPUXWIBHKKIB paLioHa/IbHOT CTAaTUCTUKA | BIpHO, LU0 AOMOBHEHHS Ti 40 BiliCbKOBOI
Xipyprii € 6e3nepeyHnM nporpecom”.

Omxe, CTaTUCTVKa, NPO 3aCTOCYBaHHS AKOT B MeAWLIMHI NOYany FOBOPUTH LLUe B
cepeguHi  XIX cToniTts, | A0 TenepilHbLOro 4acy 3a/MLIAETLCH  MOrYTHIM
IHCTDYMEHTOM [/19 OTPUMaHHA HayKOBO OOIpYHTOBaHOI iH(opmaLii B Pi3HMX
06/1aCTAX HayKK.

AKi XX MOXYTb OYTW HacNiaKW, SKWO BiAMOBUTUCh Bifl CTATUCTUYHUX METOAIB
MNPV NPOBEAEHHI MEANYHNX AOCNIKEHB?

Mo-nepLue« HenpasWibHO MPOBeAeHe AOCNIMKEHHS € HEeeTUYHUM 4epe3
HaCTYMHI NPUYNHK:

* BUNPOGOBYBaHI (roay abo TBapuHM) NiAAAKOTLCA HEBUMPABAAHOMY PU3KIKY;



* Hee(PeKTVBHO  BMKOPUCTOBYKOTLCA — MartepiasisHi  pecypcn  ((hiHaHCOBI,
TVMMYaCOBI Ta IHLLI), BOHW MOr/M 6 ByTW Harpas/ieHi Ha BUPILLEHHS THLLMX
BXK/IMBKX NPoG/iem;

e ny6nikauis HenpaBWIbHUX Pe3y/bTaTiB MOXe BI/IMHYTU Ha  Harpsm
MPOBELEHHS HLLIMX JOCTIIKEHD;

* YXBIEHHA PiLLEHHA LIOAO JIiKyBaHHA MaljeHTa Ha MigcTasi pesysibTaris
TakvX JOCNIDKeHb MOXe 3aBJAaTV IOMY LLKOAW.

Mo-apyre, BOKIMBAMA YMHHUKAMY, SKi CTMOHYKAKOTb BYEHWX [0 Ha/IEXHOro
3aCTOCYBaHHS CTATUCTUYHWX METOLIB B MEAUKO-0I0M0MYHMX JOCNIMHKEHHSX, €
rnoGanisaLlis i NOrAnGeHHS MikHapoaHOI criBrpaLli.

KniHiuHi gocnipkeHHs (KO) - ue iHCTPYMeHT A1 OTPUMaHHA [O0Ka3iB
etheKTUBHOCTI Ta 6e3nekn MeToAiB NikyBaHHS. [MnaHyBaHHS i npoBefeHHs K, 6e3
CTaTUCTUYHUX METOLIB HEMOX/TVIBE.

Ha nepLuomy eTani nnaHyBaHHs po3pobnstoThb amsaiiH (niaH) KL, 3 Toukm 30py
CTAaTUCTUKV:  HaCTyNHUMM KpOKaMM € OMTuMi3aLis BMOpaHoro [awvsaiiHy 3
BpaxyBaHHAM CUCTEMATUYHOI MOMWIKMW; MEPEHECEHHs pe3y/bTariB, OTPUMaHMX Y
BMOGIpLY, Ha BCHO reHepaibHy CYKYMHICTb, BUOIp METOoAy CTaTUCTUYHOIO aHanisy 3
BpaxXyBaHHsIM psifly OOMeXeHb.

OnTwumisauis gnsaiiHy

Micna Toro, sSiK B 3arafbHOMY Au3aliH (MaH) BUNPOGOBYBAHHS BMOPAHWNA,
MOTPIGHO BXWTW 3axoiW [NA ONMTUMI3auii MOro 3 TOYKW 30py CTATUCTUYHMX
rapaveTpis. [/19 Lporo notpioHo:

e 3p00MTWM  MiHIMI3aLiKO  3MILLEHHS  OLiHKKM  pe3ynbTarie  (MiHiMisaujs

CUCTEMATUYHOI NOMWIIKW);

*  [OCATHYTN MaKCVIMa/IbHO MOM/IMBOT TOYHOCTI OLiHKW pe3y/ibTaTiB;

* 00rpyHTYBaTM MOX/MBICTb PO3MOBCIOKEHHS  pe3y/bTariB  Ha  BCHO

reHepasibHy CyKYTHICTb.

Po3rnaHemMo, fKMM UMHOM MOXHA JiiKBifyBaT abo BpaxysaTM BB
CUCTEMATUYHOI MOMWIKA. CUCTEMATUYHOKD MOMWIKOK Ha3VBAETbCA BUMAAKOBE,
OfiHOHaMPaB/IeHe BigXUEHHS Pe3y/IbTaTiB BUNPOOOBYBaHb Bif, ICTUHHIX 3HaYeHb.

I"padhivHa iHTepnpeTaLlis CUCTEMATUYHOI MOMWIKY MOKa3aHa Ha PUCYHKY 2.

ow = 7w

A . £
Puc. 2

CvicTemaTyHa NOMWIKa (3MILLEHHST) ByBae PisHMX BULIB. Hampyknag, Le Moxe
OyTV NOMW/Ka, MOB’A3aHa 3 MOPYLLIEHHSM MPaBW BiAO0PY OANHWLIb i3 FeHepanbHOI
CYKYMHOCTi, TOGTO BUHWKAE MPY HEAOTPUMAHHI MPUHLIMMY HE3aMEXHOro Bigbopy.
HasBHICTb Takoro Tury MOMWIKWA MOXe MPW3BECTM [0 MOBHOI HernpuaaTHOCTI
pe3ynbTariB CriocTepedkeHHs. [1a Toro, W06 He BUHWMKa/IM 3MILLEHHAM i Oyria

113



MOX/WBICTb  OTPUMATV  HafiHI  JaHi, BUKOPWCTOBYHOTb OpraHisaLliiiHi  MeToam
(HamprKag, paHooMI3aLis, MacKyBaHHSA BLY Teparil Ta iHLUi), & TaKoXK BHECeHHS
MOnpaBOK, SIKi BPaxXOBYHOTb BE/MUNHY CUCTEMATUHHIX MOMIOK.

Pi3HOBIIOM CCTEMATNYHOT NMOMWIKM MPW METaaHai3i € MOMWIKa, AKa BUHUKaE
Y 3B’A3KY 3 BE/IMKOKO Ki/bKIiCTHO My6/iKaLili NO3UTUBHUX Pe3y/IbTaTiB i HEBE/IMKOKO -
HeraTviBHUX pesy/ibTariB [OC/TiHKEHD.

Mpy npoBeaeHHi  NopiBHANbHX KI, AeKiNbKOX METOAIB /iKyBaHHA [aHa
MOMWIKA MOXE BUHUKATY Yepes:

* CUCTeMATWYHI BiAMIHHOCTI B MOPIBHIOBAHUX rpyrax (3VILLEHHS, MOB’A3aHe
3i Croco6om hopmyBaHHS BUBIPKY);

e Br/MBY Oyab-sKMX MOBGIYHMX (haKTOPIB ab0 CyryTHLOIO liKyBaHHS, KpiM
[0CNioyKyBaHOro MeTofy NiKyBaHHA (CucTeMaTdHa NOMWIKa, MoB’s3aHa 3
MPOBEAEHHAM [OCTiHKEHHS);

* METOdy  BUSB/IEHHA  pesy/bTatiB (3MILLEHHHA,  MoB’s3aHe 3
BUSIB/IEHHAM PE3Y/IbTATIB).

HasBHICTb  CACTEMATWYHOI MOMWIKM  He  0OOB’H3KOBO  OBGYMOB/EHA
YMEPEMKEHICTIO  AOCMIAHNKA, HanpuKnaa, Yepe3 OGadkaHHA OTpUMATX  MeBHi
pesy nbTaTu.

OCHOBHVMM METOaMM YCYHEHHS CUCTEMATUYHOT MOMWIKW MU NpoBeaeHHI K/,
€ HaCTYMHi: HasBHICTb IPYMM MOPIBHAHHS, MacKyBaHHS METOLY JliKyBaHHA AK [/1A
MaLyieHTiB, TaK i /15 AOC/IAHVKIB, BUKOPUCTaHHS PaHIOMI3ALT.

MaCKyBaHHﬂ MeToZy NiKyBaHHs Mo e OyTu PI3HUM:

npocTe cnine AOCiAYKEHHs —FaLIEHTY HEBIZIOMO, AKIA METOL, /iKyBaHHS
/151 HHOrO BYKOPUCTOBYBABCS;

+ TnogBiliHe cnine [OOCMIM>KeHHA - Hi MauUieHT, Hi Nikap, SKAA OLiHIoE
Pe3y/bTaT, He 3HakoTb METOL, JliKyBaHHS;

* noTpiliHe cine AOCNiAKEHHS - METOL NiKyBaHHA KOHKPETHOI rpyrnn He
3HakOTb Hi XBOPWIA, Hi NiKap, Hi GIOCTATUCTVK, SIKA 0BPOBNSIE AaHi.

MoTy>KHAM  3ac000M 19 6OPOTLOM 3 CUCTEMATUYHUMA - MOMWIKAMA €
paHaoMi3aLyis.

PaHzoMmizauis - LE MPOLEC BWMaAKOBOTO PO3MOLiy MalieHTiB B rpynm
NiKyBaHHS 3 METOK BUK/MIOUMTN Oyab-AKy HEOG’eKTVBHICTL | MOB’si3aHEe 3 Heto
IMOBIPHICHE 3MiLLIEHHS OLIIHKW. 3 I0NOMOrOHO PaHOMI3aLIii JOC/IAHVK HamaraeTbes
3a0€3reqNT HeyrnepeMKeHICTL MK (hopMyBaHHI rpym. PaHOMIaLA rapaHTye, Lo
Hallli CXWIbHOCTI Ta repeBarn He BrUMHYTb Ha (hOPMyBaHHS Ipyn 3 pPi3HMM
METOAMM NiKyBaHHS.

OCHOBOHO paHaOMI3aLil € BUMaOKOBICTb. [MpUKNaaoM reHepavyi BUMQAKOBUX
noain MOXyTb OyTW: KAAHHS FpanbHOr0 Kyouka abo MOHETW, po3IrpaLll JIoTepel,
TabNMLA BAMAAKOBMX YMCES, FeHePyBaHHS BUMaZKOBYIX YMCEN HA KOMM’HOTEPI TOLLI.

Ha npakmiui, npu posnogini MalieHTiB Ha rpymy, po3pisHAKOTL Taki BUIM
paHaoMi3aLiT:

8. PikcoBaHa paHoMi3aLlis:

* MpoCcTa;

* (/I0KOB3;

e CTpaTudikoBaHa.

6). AvHaMiuHWiA po3nogin:
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* MeToA "HecMeTpUYHOI MOHeTn",
* afanTMBHa paHLoMi3aLis.

dikcoBaHa paHAOMI3aLif - Le Taka paHAoMi3alis, KOs Ha OCHOBI BUNaZKOBUX
uncesl, OTPUMaHUX abo 3 Tabnuub, abo 3a [OMOMOro KOMM’HOTepa, naLjieHTam
Npu3Ha4atoTb TUN NiKyBaHHA. Y BUNagKy NPOCTol paHAOMi3auil 4o4aTKoBI (hakTopu
He BpaxoBYIOTbCS, a KOXeH MauieHT mae waHc 50 Ha 50 nomactu B Ty uu iHWY
rpyny. OfHak npu Takiil paHgoMi3auil, AKWO TifbKU NauieHTX He NigbupatoTbes no
napax, MoXe BUHMKaTK aucbanaHc.

Mpy G/10KOBIV paHAOMI3aLi NaLieHTiB cnoyaTKy PO3MOAINATL Mo 610Kax, a
noTiM BcepeanHi 6/10KiB NPOBOAATL BUNAAKOBMIA PO3NOAII NigLOCAIAHUX Ha rpynu.

CTpaTudikoBaHa paHOMi3aLis MpoBOAUTLCA 3 BpaxyBaHHAM Luapis (cTpar),
Ha AKi NOLINAETLCA CYKYMHICTb 32 6YAb-AKMMM 03HaKaMu, Hanpuknag 3a cTarTio, 3a
BIKOM ab0 iHWMMK, 3 METOK AOCATHYTU GiNbLUOT penpe3eHTaTMBHOCTI BUOIPKOBOI
CyKynHocTi. OfgHak, cTpaTuikoBaHa paHOMi3allis TakKoX He [03BO/SE MOBHICTHO
YHUKHYTW gucbanaHcy Mix rpynamu (0co6imBo, SKLWO AOCNIMKEHHS NPOBOAATLCS
Ha nauieHTax, fKi NpMOyBatoThb B Pi3HMIA Yac i 0CTaTOYHE YNUCMO MaLieHTIB B KOXHIV
rpyni 4o KiHua Habopy HeBifoMe).

[na noganblioro 3MeHLeHHs aucbanaHcy MK rpynamy BUKOPUCTOBYETHCS
KOHLenLis ""HecMeTPUYHOIMOHET 1", 3anponoHoBaHa B 1971 poui EdpoHom, sKy
noTiM po3smBasiM MokoK i CaliMOH. [MpW BMKOPUCTaHHI €T KOHUeNUiT, AKLO
nauieHT, wWo npubyBae, BIAHOCWUTLCA [0 Tpynu, B AKili BINbLIOCTI  XBOPUX
MPW3HaYeHO NiKyBaHHA O4HOrO TWMY, & MEHLUOCTI - iHLe, TO MOMY 3 IMOBIpHICTHO
p>0,5 6yae npusHayaTucs 'NiKyBaHHs, fAKe OTpMMasa MeHLUa 4acTWHa NauieHTiB.
IMOBIpHICTb MPM3HaYeHHs oMY fiKyBaHHS, ke OTpuMana Gisiblua YacTuHa XBOPUX,
6yge p<0,5. AKWO KiNbKiCTb MaLieHTIB, AKi OTPUManM iKyBaHHA OAHOrO Tuny,
[IOPIBHIOE KiNbKOCTI NaLieHTIB, SKi OTPMManN NiKyBaHHS iHLWIOrO TUMy, TO HOBOMY
nauieHTy npu3Ha4aeTbeca NikyBaHHA 3 iMoBipHicTIO p=0,5. Ha npaktuui, npu
BMKOPUCTaHHI JaHOro MeTOAY, KOPUCTYHOTLCA IMOBIPHICTIO p = 2/3.

AfanTVBHA paHAOMI3aLlisl BMKOPUCTOBYETbCS B aganTvBHUX K[, B SKMX
NPOBOAATL JiKyBaHHS TakMM 4YMHOM, W06 [0 KiHUuA BUNpo6oByBaHb 6inblua
KiNbKICTb  NauieHTIB  MNPOALWAM  KypC NiKyBaHHS, SAKWA  BBaXXKAETbCA  GifbLu
epeKTMBHIM, a MEHLLA KifIbKiCTb - MeHLU eheKTUBHUIA KYpC NiKyBaHHS.

dikcoBaHa paHOMi3aL|isi BUKOHYETbLCA OHMM i3 CMOCODIB:

*  BMKOPUCTaHHS CMUCKY KOAiB;
* BMKOPUCTaHHA 3arnevyaTaHnX KOHBEPTIB;
* 33 MPOHYMepOBaHVM MpenapaTomM.

Mpn gvHamivyHOMY PO3MNOAiaYy Mo rpynax BUKOPUCTOBYETLCA HACTYMHi cnocobu
LiEHTpaNbHOI paHAOMiI3aL,ii:

* 3aco6amu TeneoHHOro 3B’A3KY;
* 32 Ha3BOIO npenapary;
* 33 HOMEpOM N0Ta;

eHepasibHa CyKyMNHICTb. Y3arasbHeHHs pesy/ibTaTiB.

MeTol0 6yfb-IKOTO HayKOBOFO [JOCNIIKEHHS € MepeHeceHHs pesynbTarTis,
OTPMMaHMX Ha BMOIpL,i, Ha BCIO reHepasibHy CYKYNHICTb. ANs MNifBULLEHHA TOYHOCTI
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OLiHKM i 3a6e3neYeHHs MOXMBOCTI y3aralbHUTU pe3ynbTaTyi Ha BCill reHepanbHiii
CYKYMHOCTI BXX/MBUMMW € HACTYMHI MOMEHTU:

1. Bubip afiekBaTHOrO MeTo4y BUMiptOBaHHA/OLIHKa.

2. Po3paxyHoK BMGIpKK 414 piBHA 3HA4YyLWocTi He 6inblie 0,05% i NOTY>KHOCTI
He MeHLLe 80%.

3. TlepeBipka NOTYXXHOCTi OTPMMYBaHMX BWCHOBKIB LUIAXOM 3BOPOTHOrO
pO3paxyHKy 3a peasibHUMU faHUMMU.

4. BubGip BignoBigHOro MeTogy CTaTUCTUYHOIO aHanisy.

MOX/MBICTb  PO3NOBCIOMKEHHs  pesynbTaTiB K[ Ha BCO  reHepasbHy
CYKYMHICTb [PYHTYETbCA Ha Teopii CTAaTUCTUYHOINO BWUCHOBKY. Ha pucyHKy 3
MOKa3aHO CXeMaTUyHe 306paXKeHHs 3aCTOCYBaHHS Teopil CTaTUCTUYHOrO BUCHOBKY B
KNIHIYHUX JOCTIAXKEHHSAX.

Puc. 3

CTaTUCTUYHUIT BUCHOBOK - LE TMNepeHeceHHs BWUCHOBKIB, 3p0O06IeHUX B
pe3ynbTaTi CTaTUCTUYHOIO aHanisy BUOIPKOBMX JaHWUX, Ha reHepasibHy CYKYMHICTb.
OfHaK, MNaHyruyM nepeHecT pe3ynbTaTu  [OCNIIKEHb Ha BCHO  FeHepaibHy
CYKYMHICTb, NOTPIOHO BPaxoByBaTW AMOBIPHICTb MOMUKMU.

Kpim TOro, icHytTb ABi MOMWNKM, IKi MOXHA AOMYCKATX NpW MPUIAHATTI abo
BIAXWNEHHI CTaTUCTUYHOT rinoTesn. Po3rnsHemMo Le Ha npuknagi po6otu cyay. Mpu
Cy[0BOMY pPO3CNifyBaHHI 3M104MHY CYALAM HeBifoMa iCTWHa, i BOHW XouyTb T
BCTaHOBUTW. Mpun LibOMY BOHM He 3acTpaxoBaHi Bif MOMWNKW. BapiaHTn MOMWIIOK,
AKi - MOXHa [JOMyCTUTU Npu  NPUAHATTI  pilleHHs B pesynbTaTi  Cy[oBOro
po3cnifyBaHHs, HaBefeHi B Tabamui 3.

Tabnuus 3
ICTUHA
-1 - BuHeH He BUHeH
a BUHeH Cnpasennnso MomnnkoBo
3acypKeHNi 3acympKeHui
MomnnkKoBo Cnpasegvso
= He BUHeH . PaBeA/INBO
BMNpaBAaHwnii BMNpaBfaHuii
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AK BMAHO i3 Tabnuui, iCHye IMOBIPHICTb AK 3aCyAWTW HEBWHHOIO, Tak i
BUMpaBAaT! BUHHOTO.

AHanoriyHa cutyauia BUHWKae NpW NepesipLi cTaTUCTUYHOT rinoTe3n BigHOCHO
nepeBipky etheKTUBHOCTI cnocoby nikyBaHHA. BapiaHTw pilweHb, SAKi MOXHa
NPUAHATK, | BapiaHTX MOMWAOK, SIKi MPU LbOMY MOXHa LONYCTWUTWU, HaBeAeHi B
Tabnuui 4.

Tabnuus 4

/rn ICTUHA: cnoci6 nikyBaHHS
EdekTnBHe He etheKTMBHe

o ICTUHHO Momunnka

5; EdpekTusHni ePeKTUBHO 1-ro pogy

Ro

Y He echeKTUBHMIA Momwnnka ICTUHHO

2-ro pogy Hee(eKTUBHO

TakMM 4MHOM, NpU nNepeBipui CTATUCTUYHOI riNOTe3n IiCHYE MNMOBIPHICTb
[ONYCTUTK B MOMUIIKW - NMOMW/KY 1-ro pogy i NOMWUAKY 2-ro poay.

Momunka 1-ro pogy - Le iMOBIPHICTb TOrO, L0 BUCHOBOK NPO BUSB/IEHI HaMM
PO36IXXHOCTI METOAIB NiKyBaHHS ABASKOTLCS MOMUAKOBMMU. IHWIMMK CNOBaMu, Le
MMOBIPHICTb CNpaBea/IMBOCTI HY/IbOBOI TiMOTE3N MPO BiACYTHICTb PO36IXKHOCTENA.
LLlofio MMOBIPHOCTI fONYCTUTU AaHy NOMWU/KY MOXHA CKa3aTh HacTyrHe:

1. Mpu CTaTUCTUYHOMY aHani3i 3afaeTbCs rPaHU4YHa MNMOBIPHICTL 3pPOBUTK
nomMunky 1-ro pogy, kKa Ha3MBaeTbCA PiIBHEM 3HAYYLLOCTI a.

2. Ha npakTtuyi 4OCMTb 4acTo piBeHb 3HAYYLOCTi NpuiiMaroTb pisHum 0,05. Lle
03Hauyae, L0 A0MYCKAETbCSA MMOBIPHICTbL MOMWAKK B 5 % BMNAAKIB.

MoTpibHO BIAMITUTM, WO MOBa IiAe MpO TaK 3BaHy HynboBY rinotesy. B
HalloMy BWMMagKy HynbOBa TFimoTe3a - Le MNPUMYLLEHHA NpPO  BiACYTHICTb
po36iXHOCTEN MiX BUMPOOOBYBaHMMM MeToAaMU fiiKyBaHHS. Tpeba 3BepHYTU
0c06/1BY yBary Ha MMOBIPHICTb, L0 NO3HaYaeTbeA K "p". Tak Wwo X Take "p"? Lle -
IMOBIPHICTb CNpaBes/IMBOCTI HYIbOBOT rinoTesu abo, iHWKMK cnoBamu, JOCATHYTUI
B €KCMEePUMEHTI piBeHb 3Ha4yLLOCTi. 3rifHO MpaBWia NepeBipkn HYNLOBOI FinoTesw,
AKLL0 p<a, TO rinoTe3a BiAXMNNAETLCA.

3apxkan Tpeba nam’aTaTv, WO 3HaYeHHA “p" He Moxe OyTW [0Ka3oM
e()eKTUBHOCTI NiKyBaHHA. 3HauyeHHst p<0,05 cBiAYATL TiNbkM NpPo Te, LIO
PO36DKHOCTI MK rpynamun He BUMaAKOBi, ane CTATUCTUYHA 3HAYMMICTb BUSBEHUX
PO36i>KHOCTEN MOXe | He OYTU KNiHIYHO 3HauyLLoto. [punycTUMO, SKLWO BeIMYMHA
CUCTONIYHOTO apTepianbHOro TUCKY B pe3y/nbTaTi 3acTOCyBaHHA npenapary
3Hm3mnack 3 180 go 170 mMMm. pT. CT., TO Npy GinbLin BMBIpLI Le 3HMKEHHA Byae
CTaTUCTUYHO 3HAYYLLMM, | B TOM Xe Yac KMIHIYHOro 3Ha4eHHS BOHO MaTu He Byfe.

Oco6nmBy yBary cnif, NPULINUTA MOXINBOCTI BUHUKHEHHS €(heKTY MHOXKXMUHHUX
MOpiBHAHbL. Lle edekT, KU BMHWKae MpW MOCNIAOBHOMY MOMApPHOMY MOPIBHAHHI
6inbll HX [BOX BMOIPOK, BHACNIAOK 4Oro 36i/blUYETbCA MMOBIPHICT [ONYCTUTK
nomunky 1-ro pogy. [Ana 60poTbbu 3 ePEKTOM MHOXWUHHUX MOPIBHSAHb
3aCTOCOBYIOTb  HacTYMHi MeTOAM: BWMKOPUCTaHHA nonpaBku BoHdeppoHi Ta
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BUKOPUCTAHHA METOAIB MHOXMHHMX NopiBHAHb. CyTb nonpaBku BoHGeppoHi
nosfsrae B TOMy, LU0 SKWO BU BMKOHYETE K MOPIBHAHb, TO LUYKaTU PO36IKHOCTI
Heo6XifHO MpW PiBHI 3HaYyLOCTi B K pasiB MEHLIOMY, HiX MOYaTKOBO 3afaHWiA.
To6TO, AKLLO B 3arafbHOMY BUMaAKy BU XO4eTe NepeBipuTW CTATUCTUYHY rinoTesy
npwv piBHI 3HAYYLLOCTI, KW fopiBHIOE 0,05, TO AN KOXXHOr0 OKPEMOrO MOPIBHAHHSA
noTpibHO GpaTy piBeHb 3HavyLLocTi 0,05/K.

Momnnka 2-ro poay - LUe WMOBIPHICTb 3p06UTY BUCHOBOK MNpo Te, IO ABa
JOCNiMKyBaHNX METOAU NiKyBaHHS ABNAOTLCA €KBIB/IEHTHUMM, B TOW 4ac K B
DIICHOCTI OAMH METOf, NiKyBaHHA eheKTUBHILLNIA 3a iHLUNIA.

BrikopuCTOBYHOUM HOPUANYHY TEPMIHOMOTIIO, MOXHA CKa3aTw, L0 NMOMWIIKA 2-T0
pogy - Ue WMOBIpPHICTb BigMYCTUTM BWMHHOrO Ha BOMO (Hanpuknag, 3a
HeA0CTaTHICTIO JOKa3iB). [laHa MOMMWAKa 3a3BMYali No3Ha4aeTbeA cumBoioM P i i
rpaHu4YHa BenMyMHa Ha NPaKTULi 3a8aeTbCs piBHOW 0,2.

Benuke 3HadeHHs npu K[ mMae noTy>KHicTb. CTaTUCTUYHA NOTYXHICTb - Le
MMOBIpHICTb BUSBUTW PO3BDKHOCTI, AKi LiKaBNATb, AKLWO BOHW AIACHO iCHYIOTb.
MaremMaTUyHO NOTYXXHICTb BU3HAYAETLCA TAaKNM BUPA30OM:

MNOTY)XXHICTb=1- p,

[le P- nomwusika 2-ro pogy. n .

IHWa Ha3Ba MOTYXXHOCTI - YYTAMBICTb. UyTAMBICTb 3aNeXWUTb Bif BENUYNHU
PO36IXHOCTEN, po3Kuay faHuX i 06’eMy BUOIpKW. 3a3Bnyali 11 6epyTb PiBHOK HUKYE
80 %. Ha uyTnmBicTb BNAMBaOTL Taki (hakTopu:

e piBeHb 3HAYywoCcTi a (3 3MeHLIEHHAM piBHSA; 3HadywlocTi Oyae
3MEHLUYBaTUCL YYTMBICTb); <

* BiAHOLUEHHS BENMYMHM PO3BIXKHOCTE A0 CTAHAAPTHOrO BiAXWAEHHS (YKM
6inbLue Le BigHOLEHHS, TUM BinbLU YyTANBUIA KpUTEPIi);

e 06’eM BMOIPOK (4MM BifibLUMIA 06°€M, TUM BULLA YYTAMBICTb KPUTEPIID);

e 3aCTOCOBYBaHWA  CTaTUCTUYHWIA  KpUTepil (419 PisHUX  KpUTepiiB
YYTAMUBICTb 0BUMCIIOETLCA NO Pi3HOMY).

BaxnmBy ponb 4ns OTPMMaHHA KOPUCHOI iH(hopmauii Bigirpae posmip Bubipku.
HeobxigHwii po3mip BUGIPKK - Lie MiHIMa/IbHO JOCTaTHA KilbKICTb MigA0cnigHMX Ans
OTPVMaHHA K/iHIYHO | CTaTUCTMYHO 3HaYyLwmX pe3ynbTatis K.

[ns BU3HauYeHHs po3mipy BUGIPKM NOTPIGHO OLIHWTK HACTYMHI napaMeTpu:

e TrinoTesa, WO NepeBipseTbCA (04HOCTOPOHHSA/ABOCTOPOHHS);
e piBeHb 3HaYyLLOCTI;

* MOTYXHICTb CTAaTUCTUYHOIO KPUTEPIIO;

e auzaiiH KA,

e TWM rONOBHOT 3MiHHOT;

« BapiabenbHiCTb 3HA4YeHb FO/I0BHOT 3MiHHOT;

*  BE/IMYMHA KNIHIYHO 3HAYYLLOrO edeKTy,

JeTanbHille po3rnsHeMo TpW OCTaHHIX napameTpu.

MonoBHa 3MiHHa - L€ 3MiHHa, 3a SKOK B KiHLEBI TOYLi pOOGMUTLCA OCHOBHMIA
BUCHOBOK K/ Npo epeKTUBHICTb i/abo 6e3neKy npenaparis, WO NMOPIBHIOKOTHCA.

BapiabenbHicTb - Le BeAMuMHa, AKa  XapakTepuaye  BifXWNEHHs
iHAVBILYaNbHUX 3HAYEHb Bif, CepejHbOro 3Ha4eHHA B rpyni NikyBaHHS.
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BenmMumHa KNiHIYHO 3HAYYLOro edoeKTy - Le MiHiManbHa KNIHIYHO 3Ha4vyLla
PI3HMLA MiX rpynamu flikyBaHHA B KiHLLEBI TOYLi MO FON0BHIN 3MiHHIN.

BaxxnnBe 3HauyeHHA [N PO3paxyHKY pPo3Mipy BMOIPKM Mae TWM TONOBHOI
3MIHHOT.

Ha pucyHKy 4 cxemaTuyHO 306padkKeHi TUMNKU 3MIHHOT B 3a/1eXKHOCTI Bif, LWKanu, B
AKilA BOHW BUMIpIOHOTBCS.

3MiHHa KinbKicHa, Yac XuTtTs
AKIiCHa (paTtn)
JVcKpeTHa
Mopsagkosa
HenepepBHa
HomiHasbHa
IHTepBasIbHa
BigHocHa OunxoTomivyHa

Puc. 4

MeToan CTaTUCTUYHOIO aHanisy

Ana  Toro, w6 BM3HAUYUTUCb, SKUIA MeToA CTaTUCTUYHOIO  aHanisy

BMKOPUCTOBYBATW, Tpeba BpaxyBaTu BCi MOX/IMBI 0OMEXEHHS.
B Tabnuui 5 HaBeaeHi AaHi, SKi 103BONAOTb BUOpaTV NOTPIOHWIA CTaTUCTUYHMIA

METOZ, B 3a/1EXKHOCTI Bif TUMY 3MIHHOT i pO3Mo4iny, a TaKoX Bif MOCTaB/eHOi 3a4aui.

Tabnuusa 5
Twn i 3agavi jocnigKeHHs
XapaKTep 03HaKu Asi -rpynm . OgpHa rpyna o i O,q_Ha rpyna _l )
(nopiBHAHHA BinbLie gBox rpyn . ) feKinbka BuaiB 3B’A30K 03HaK
nicns nikyBaHHA -
NiKyBaHHA

etheKTUBHOCTI)

KinbKicHWiA - [wucnepciinnii aHanis i KpuTepili [OucnepciitHnii VR
i KpuTepiin i CTblofieHTa Ans aHasi3 noBTo ~KopenauinHun |
napameTpu4Hi MeToan BTOPHUX o .
(po3nogin CTbioeHTa p p eTOA . ' X p perpeciiiHuii aHanis
HOpMasIbHMIA) MHOXWHHUWX MOPIBHAHb 3B’A3aHUX BUBIPOK BMMIptOBaHb
KinbKicHni BOX BMGIpKOBWUIA ~ 3HaKoBUA, KoediuieHT
. ™ KpuTepin Kpackana- . o ..
(po3nogin KpuTepii . . . 0HOBWBIPKOBUIA, - . paHrosoi Kopenauii
. . . . Yonnica, MefjiaHHUNA, . KpuTepin ®pigmaHa .
BiAMiHHWI Bif, YiNnKOKCOHa, . KpuTtepin CnipmeHa abo
. . paHroBmx cym ®pigmaHa .
HOpPMasIbHOro)  KpWTepiil 3HaKiB YinKoKcoHa Kenpganna
KpuTtepiin Mak- . KoediuieHT
i 7 KpuTepili 98 KpuTepiii x2 K KpuTtepin KpkpeHa .
AKicHuit putep putep Himapa puUTEpIN KPKP CMIPSHKEHOCTI
- . 3HaKoBMi KoediuieHT
KpuTepiii KpwuTepiit Tpackana- . o .
o L . ) o 0[}HOBMNOIPKOBUIA - . paHroBoi Kopenauii
MopsigkoBuii MaHHa-YiTHi- Yonnica, megiaHHUN, . KpuTepiin ®pigmaHa .
. Poigmana KpuTepii CnipmeHa abo &
iNKOKCOH aHroBUX CYM .
Yinkokcora P y PIA YinkKokcoHa KeHpanna
Mogenb
K . nponopuinHmnx
i putepin iHTEeHCMBHOCTeM
[AaHi npo ["exaHa, 3 Kokca,
BUXMBAHHA norpaHroimm ) eKCMOHeHLaNbHA i
Kputepiv I ! norHopManbHa
perpecis
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2. MPAKTNYHA YACTUHA

3aBgaHHsA Nel. 3anyck TabnuyHoro npouecopa Excel.

3anyctutn MET MS Excel i Bigkputu thaiin Statistica.xls, skuii po3TaluoBaHuit
Ha gucky D B nanui Student.

Ha nucTi basa nogaHo gaHi npo Byrnekucnoty C02 B anbBEONAPHOMY MOBITPI
(pianasoH B2:B21), HacnyeHHs KpoBi KncHem O 2 (gianasoH C2:C21) npu ygapHomy
cepuesomy BukMai V (gianasoH D2-.D21) nig vac onepauii (HedpekTomia) nig
Hapko3oMm Ta B HopMmi VN (gianasoH E2:E21).

3aBpaHHA Ne2. IHTepBasibHa OLiHKa NPAMUX BUMIPHOBaHb
MpoBecTn iHTEPBasIbHY OLIHKY NPAMUX BUMIPIOBaHb.
1 MepeliTn Ha NUCT IHTepBasibHa OLUiHKa (AMB. 3pa3oK Ha puc. 5).

iJtl Mitnesof*hecetf -Siataiirca
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M i o~ )
51 ill
53, . Lo i
w £a'tig-/'.,-= wxSidintigay \/ . ¢ f
o w w 09 0,999 M -
r7. i m ofra’ e . Ay
iB? &NeNe ... w ....4 H
rsi % ' §lv - >
1 «9#1
| Lred8 1 XK. 1—
li2[/y Lz =’ K
11312,
q -S& Py
VB2
1% % ‘e
jv ffj*r
i 1 | i He I
9 >mtfc w «Vfe
1 251 1.1, mll
.21 w
1 efrn kel "=
1romen Jw
Puc.5
2. Y Komipky E1 3aHect opmyny Ans po3paxyHKy — cepefHbor
apuMeTUYHOro 3HaYeHHs BUOIpKY (BUKopuCTaTy BOYAOBaHY QyHKLito CP3HAUY).
Ana uporo: \Y

* BuOpaTWM B TOMIOBHOMY MeHIO MYHKT BcTaBka, a B HbOMY KOMaHLy
DYHKUNA; B pe3ynbTaTi BIAKPUETLCA MaiicTep QyHKLN;

* BuWGpaTn Kateropito CTaTUCTUYECKUE;

* 332 [JOMOMOrol0 MOMOCK BEPTUK&bHOT MPOKPYTKM 3HANTU  (YHKLiO
CP3HAUY, Bubpatn ii i HaTucHyTn OK;

* Y BikHi ApPrymeHTbl (YHKUWMM O3HAiOMWTUCb 3 [OBIAKOK MO [AaHiit
(hyHKUT;
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e B psAAKy Ywucno 1 BeecTu gianasoH B2:B21 (Ha aHrnilicbkiin moBi) (a6o
BUAINWUTY Aiana3oH Npy HaTUCHYTI MBI KHOMUI MuULLI);

e HaTucHyTW Knasiwy OK. B pe3synbTaTi B KOMipui E1 oTpumaemo cepefHe
3HauveHHs BMGipkn COz2.

3. Y komipky E2 3aHecTn hopmyny Ans po3paxyHKY 3HayeHHs gucnepcii
(BmKopucTati B6YfoBaHy yHKUito ANCIT).

4. Y Komipky E3 3aHecTn hopmyny Ans po3paxyHKy 3HauYeHHs CTaH4apTHOro
BiAXuNeHHs (BUKopucTtaty BoyoBaHy tyHKuito CTAHOAOTKI/IOH).

5. Y komipky E6 3aHecTu chopmyny Ans po3paxyHKy [oBip4oi (HagiiHob)
rpaHuLi, sika Ha Excel 3anucyetbesy BUrNagi

-NOBEPWT (1-E5;$E$3;$A$21)".

6. CkonitoBaTn gaHy opmyny y koMmipkn F6 i G6 pfna aBTOMatuyHoro
po3paxyHKy HafiHOT rpaHnLi NpuW IHLWWX 3HAYEHHAX HafiHOT MIMOBIPHOCTI.

7. Y Komipky E7 3aHecTu hopmyny A8 pO3paxyHKy MiHIMa/bHOro 3HaYeHHs
HaginHoro (goBipyoro) iHTepBany, sika Ha Excel 3anucyeTbca y Burnagi "=$E$1-E6".

8. CkonitoBatu faHy opmyny y komipkn F7 i G7 gna aBToOMaTu4HOro
po3paxyHKy MiHIMaNbHOro 3Ha4YeHHA HafiiHOro (JOBIPYOro) iHTepBany MW IHLIKX
3HAYEHHAX HafiHOT AMOBIPHOCTI.

9. Y komipky E8 3aHecTun opmyny 415 po3paxyHKY MaKCUMaibHOro 3HaYeHHs
HafiHoro (moBipyoro) iHTepBany, sika Ha Excel 3anucyetbcs y Burnagi
"=$E$1+E6".

10. CkonitoBaTu faHy ¢opmyny y kKomipku F8 i G8 ansa aBTOMatuyHOro
pO3paxyHKY MaKCMMasbHOr0 3HaYeHHs! HaAiiHOro (A0BIPYOro) iHTEPBasTy NPU IHLLNX
3HAYeHHAX HafiNHOT AMOBIPHOCTI.

11. 3anucaTM B NpOTOKOA BWUpa3 [l HafiiHOTO IHTepBasly MPSMUX

BAMIpIOBAHb  BUMAKOBOI BeMuMHM y  Burasgi X - 8X <X <X +Sx,

nigcTasyBLLUK 3amicTb X Mo3HayveHHs C02. BUCHOBOK 3anmcatil B NPOTOKO/.

12. TlpoBecTW iHTepBa/bHY OLHKY NPSMUX BUMIpIOBaHb, BUKOPUCTOBYHOUM
3HaYeHHs iHWKX 3-X BMOGIPOK, MorepesHbO CKOMiKOBaBLUM X Ha po6OYOMY SICTI
Basa. [1ns uboro no u4epsi ckomitoBaTu AianasoH C1:C21 Ta BCTaBWUTW 1A0ro B
po6oyomy nucTi IHTepBasibHa OUiHKa 3amicTb gianasoHy B1:B21. lMpu ubomy
BifOyfeTbCS aBTOMATUYHUIA MepepaxyHOK 3HAYeHb HafiliHOro iHTepBany faHol
BenuuuHu (02 . 3anucaTi B MPOTOKO/A BMpa3 AN HaAiHOMo iHTepBany NPSMmX

BUMIpIOBAHb  BUMAAKOBOI BE/MUMHW Yy  BUMAAI X -SX < X < X +[AX,
I'Ii,qCTaBMBLIJI/I 3amicTb X no3Ha4yeHHs Oz2. BUCHOBOK 3anucaTu B NPOTOKO/I.

3aBgaHHA Ne3. OuiHKa [JOCTOBIPHOCTI BiAMIHHOCTEN (pi3HWULi) CcepeaHix
apUHMETUYHMX BOX BUBIPOK.

OUiHNTM JOCTOBIPHICTb Pi3HULi CepeaHix apuihMeTUYHNX ABOX BUBIPOK.

1. MNepeinTn Ha NNCT [OCTOBIPHICTb Pi3HKML (AMB. 3pa30K Ha PUCYHKY 6).

2. Y «koMmipky F2 3aHectn (opmyny [AN8  PO3pPaxyHKy CepefHboro
apuMETUYHOrO 3HaueHHa nepluoi Bubipkn (V), ska Ha Excel mae Burnsag
"=CP3HAY(B2:B21)".
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3. Y «komipky F3 3aHecTu opmyny Ans  po3paxyHKy —CepefHboro
apuMeTUYHOro 3HayeHHs apyroi Bubipkm (VN), ska Ha Excel mae Burnsg
1-CP3HAY(C2:C21)".

4. 'Y Komipky F4 3aHecTv (hopMyny A5 po3paxyHKy CTaHAapTHOro BigXWIeHHS
nepLuoi Bu6ipku, ska Ha Excel mae surnsag =CTAHAOTK/IOH(B2:B21)n.

5. Y Komipky F5 3aHecTn hopmyny A1 po3paxyHKy CTaHAApPTHOIO BigXWNEHHS
Lpyroi Bubipku, sika Ha Excel mae Burnsag *-CTAHAOTK/IOH(C2:C21)n

6. Y koMmipky F6 3aHecTu hopmyny Ans po3paxyHKy abCoftOTHOrO 3HayYeHHs
pisHULi cepedHiX apuMeTUYHMX ABOX BUOIPOK, AKa Ha Excel mae Burnsg
"=ABS(F2-F3)\

7. Y KoOMipky F7 3aHecTu opmyny A1 po3paxyHKy cepefgHboi MOMWIIKU
pisHULi, ska Ha Excel mae Burnsag '—KOP EHb(F4*F4+F5*F5)/CUET(B2:B21).

8. Y komipky F8 3aHecTv hopmyny AN po3paxyHKy KpuTepito BiporigHocCTi
pi3HWLI cepefHix apumeTMUHMX ABOX BMOIPOK td, fka Ha Excel mae Burnag
"=F6/F7”

9. Y Komipky F9 3aHecTu hopmyny Ans po3paxyHKY KisIbKOCTi CTyneHiB
cBo60aw, fika Ha Excel mae Burnag -CUET(B2:B21)+CYET(C2:C21)-2".

10. ¥ k6Mmipky F13 3aHecTn qopmyny A8 po3paxyHKy KPUTUYHOIO 3HAYeHHS
KpuTepito CTbloAeHTa ANs HafiiHoT iMoBipHOCTI 95%, fika Ha Excel mae Burnsg
"=CTbIOAPACIOBP(1-F10;C4ET($B$2:$B$21)-2)". CkonitoBatn  (hopmyny
pO3paxyHKy KPWUTWUYHOrO 3HayeHHs KpuTepito CTblofeHTa B KOMipku F14 Ta F15.
AGCOMOTHE MOCWNAHHA Ha KOMIpKM fianasoHy B2:B21 HeobxigHe Ans
aBTOMATUYHOrO MepepaxyHKy 3HayeHb LMX KOeMiLieHTIB Npu iHWMX 3HAYEHHHX
MMOBIpHOCTElA Micns KoMitoBaHHA AaHoi hopMynn y Komipkn F14 Ta F15.
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11. ina aBTOMATMYHOIO OTPMMaHHS NpaBWbHOT BiANOBIA OO0 AMOBIPHOCTI,

3 SIKOK [OCTOBipHA Pi3HULA CepefHix apuiMeTMYHMX 3HayeHb ABOX BMOIPOK, Y
Komipky F18 noTpibHo BBECTU hopmyny:

,-ECJIH(F8>F15;,0,999,,,ECIffl{F8>F14;t0,99”;ECJffl(F8>F13;"0,95,,,"<0,95N))"

14, PesynbTaT NpOAEMOHCTPYBAaTV BMKNafayeBi Ta 3anucaTi B MPOTOKOA
BMCHOBOK NP0 [OCTOBIPHICTb PisHMLI MK cepefHiMU  apuMeTUUHUMMN
3HaYeHHAMU ABOX BUOIpOK - KTa VN.

3aBaaHHS Ned. OpHOAKTOPHWIA  KOPensuinHO-perpeciiHnii - aHanis  ABOX
BMMNAaAKOBUX O3HAK.

MpoBecTn KopensuiiHO-perpeciiHniA  aHania pesynbTaTiB  BUOIPOK  [BOX
BMNaJKOBUX O3HaK.

1. Mepeittn Ha nucT Kopen.-perp. aHani3 (4uB. 3pa3oK Ha puc. 7).
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2. Y komipkn B24 i C24 BBecTM (hopMynu [ANs PO3pPaxyHKY BuBIpKOBMX
cepegHix X Ta Y BignosigHo (Bukopuctati (yHkuito CP3HAUY).

3. Y komipky 02 BBecTu topmyny Ans pospaxyHKy BiXWneHHs i Big X,
A(-Xi-x ('-B2-$B$24™), a'y Komipky E2 - ans pospaxyHKy BifpLieHHs Vi Bif Y
('-C2-$C$24'% CkonitoBaTt (pPO3TArHYTW) BBefeHi opMyau, La BignoBigHi
pianasonn 03:021 i E3:E2E r;rl.,

4. Y komipkax P2, 02, H2 ctBoput hopMynn A1 po3paxyHKy BignosigHO:
JOBYTKY BigXuneHb BMOIPKOBMX 3HaueHb AXi-Ayi ("=LU*E2"); «kBagpaTy
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BigxuneHHa Ax2 ("=D2*D2"X ksagpaty BigxuneHHsa Ay (C-E2*E2”). CtsopeHi
(hopmy/nn PO3TArHYTW Ha BiANOBIAHI AianasoHu i F3:F21; G3:G21; H3:H21.

5. Y komipku F24, G24, H24 BeecTun hopmynu Ans 064MCNEHHS CyM: " OX(<Ay.

N N e
("=CYMM(F2:F21), £~ ("=CyMM(G2:G21), £ 4 ¥? (=CYMM(HZH21>.

6. Y KOMipKy K10 BBECTW hopmyny Ans pospaxyHKy KoeqiLieHTa Kopensauii
+HF24/(KOPEHbD(G24*H24))M 3a [ponomoroi Maictpa ¢yHKUii  (hyHKuia
KOPEHb Hanexuts go KaTeropii "MatemaTunyeckume™).

7. BBecT opmyny AN po3paxyHKy KpWTepito 3Ha4YyLlocTi KoedilieHTa

Kopenauii. [na uboro o6bpatm Komipky KI3 i BBecTM y Hel dopmyny
'- ABS(K10*KOPEHb((CHET(B2:B21)-2)/(1-K10*K10)))".
MpymiTKa.

a). B paHomy BunagKy BUKOpUCTaHHA (yHKUiT CUET HeobxigHe pans
nigpaxyHKy KiNbKOCTi eneMeHTIB OfHIET 3 BMOIpOK. dopmyna f1d po3paxyHKy
KPUTEPID 3HaYyWOCTi KoediiljieHTa Kopensduii Moxe OyTu 3anuWcaHa i Tak:
"=ABS(K10*KOPEHb((A21-2)/(1-K10*K10)))".

6). BMKOpUCTaHHS B [aHOMy BWMafKy abCOMKOTHOTO 3HaYeHHS KpuTepito
3HaYyLLOCTi KoedilieHTa Kopensuil cnpaeegvmee TOMy, L0 /oro HeobxigHo 6yge
MOPIBHIOBATU 3 KPUTUYHUMM 3HAYeHHAMW KpuTepito tKHL ski 3aBxau OyayTb
[LOfaTHAMU YnciamMu.

8. Y komipkn K16, K17, K18 BBectv (QOpMy/N ANS 3HAXOMKEHHA KPUTUUHUX
3HayeHb KpuTepito tKIIT. Ansa usoro:

» 006patn komipky K16 i BBecTun hopmyny
-CTbHOAPACIMOBP(10K5;CHET($B$2: $B$21)-2)1

e cKomitoatu hopmyny 3 Komipkn D20 y komipku D21 i D22.

3ayBa>KeHHS. 3BepHiTb yBary, Lo aprymeHTom dyHkuii CTbHKOAPACIIOBP €
piBeHb 3HAYYLLOCTI a, AKMI PO3PaxOBYETbCA Yepe3 3afaHuii piBeHb HagiliHOCTI Y
(komipkn D20-D22):

a=1-y.
18. Ha oCHOBI OTpMMaHMX 3HaYeHb KOeqiLlieHTa KOpenaLii I, po3paxyHKOBC
3HaYeHHs  KpuTepito  BiporigHoOCTi  KoeqiuieHTa Kopenauii tr i KpUTUYHMX

(cTaHpapTHMX) 3HayeHb KpuTepiiB CTbtogeHTa tKHT Ans TpbOX 3HaYeHb HafiAHOCTI
yi=0,95, y2=0,99, y3=0,999 3po6UTWN BMCHOBOK MPO BWZ i IMNOMHY KOpensuiinHoro
3BH3Ky Ta Ii0ro 3HauyLLiCTb. Pe3ynbTaT 3aHECTU [0 NPOTOKONY.

3aBfaHHA Nob5. Po3paxyHOK KoediuieHTa Kopensauii 3a AonoMorow yHKUit
KOPPEJ.
1. Mepeiitn Ha nncT KOPPE.
2. Y komipky F5 Beectn thopmyny *-KOPPEJ1(B2:B21; C2:C21)[] ans yoro:
* 06paTn KomipKy F5 i BUKIMKaT MaiicTpa (yHKLil;
 y Kateropii "Ctatuctuyeckue” obpatun gyHkuito KOPPE/T,
o ana yHkyii KOPPEN B AkocTi aprymeHTty Maccue 1 3agatu gianasoH
B2:B21, a B fKoCTi aprymeHTy Maccus 2 - gianasoH C2:C21;
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» patv JIK Ha kHonui OK BikHa MalicTpa (yHKLiiA | oTpumaTty pesynbTtat y
Komipui P5.

3. MopiBHATM 3HaYeHHs KoewiljieHTa KopenAuii, OoTpMMmaHe 3a [AOMOMOIOK
BOyfoBaHOI (yHKUii KOPPEJI, Ta po3paxoBaHe B MOMepesHbOMY 3aBAaHHi.
3po6MTK BUCHOBOK MPO ePEKTMBHICTb, NPOCTOTY Ta LUBUAKICTb 3HAXOAXKEHHS
KoedpiLlieHTa KopenauiipisHMMK cnocobTiun, 3anucaTy oro B 30LLUT.

3aBaaHHA Ne6. Po3paxyHOK KoediLieHTiB PiBHAHHSA NiHINHOT perpecil.

1. Mepeitt Ha nnucT Koedh. p-HA perpeeil.

2. Y komipkn B24 ta C24 BBecTv hopmyny 415 po3paxyHKiB cepefHiX 3Ha4YeHb
BignoBigHMX BennumH (CCs2 ta 0 2. [ns LbOro NOTPiGHO CKOpPUCTATUCL BOYAOBAHOO
thopmynoto CP3HAU, BkazaBLIM HEOOXIifgHI fianasoHn faHuX.

3. Y Komipky T>2 BBectn opmyny 06YMCNEHHS [OOYTKY BifNOBIgHMX
enemeHTiB BMOIpok [-B2*C2", nicns 4yoro pos3TArHyTM (opMmy/ny Ha AianasoH
03:021,

4. Y Komipky E2 BBecTv hopmyny 064MCNEHHS KBagpaTy efemMeHTiB BUBipkn X
'-B2*B2", po3TarHyT ii Ha giana3oH E3:E21.

5. Y komipky 024 BBecTn hopmyny A1 O6UMCNEHHA CEPEAHLONO 3HAYEHHS
[o6yTKy Xi*¥i 3a gonomoroto gyHkuiit CP3HAY. [ns uboro:

e 06patm Komipky B24, Buknukaty Malictpa (yHKUiA 1 obpatn qyHKLii
CP3HAUY (kateropis "Cratuctunyeckue™);
e 33gatm B AKocTi aprymeHte Yucno 1 pianasoH 01:023, patm JIK Ha
KOMaHAHIl kHonui OK i oTpumaTtu pesynbTaT y KoMmipLi 024..
3ayBa>KeHHA. 3BepHiTb yBary, WO fianasoH bi:E)23, Akwii € aprymeHTom
(DYHKUiT, MICTUTb He Ti/IbKW UWCENbHI 3HAYEHHA eneMeHTiB BUOIpkM X, ane i
CUMBO/IbHI  KOHCTaHTU (BMICT komipok B1 Ta 023); Tum He MeHW yHKUiA
CP3HAU npaBunbHO 06YMCNIOE CepefHi 3HAaYeHHs, OCKINbKM BOHa aHanisye
3HAYeHHA apryMeHTIiB Ta irHOpYe He4yucnoBi (NOriYHi, TEKCTOBI, MOPOXHI KOMIpKK
TOLLLO) 3HAYEHHS.

6. AHanoriyHo NyHKTY 5 BBeCTM Yy KOMIpKy E24 thopmyny ansi pospaxyHKy
cepefHbOro 3HaueHHs KBaapaTty enemeHTiB BMbipkn X "=CP3HAUY(E1:E23)M

7. Y komipky H4 3aHecTu copmyny Ans 064MCNeHHs KoediuieHTa by
,-(024-B24*C24)/(E24-B24*B24)".

8. Y Komipky H5 3aHectn opmyny ans obuucneHHs koediuieHTa H.
1£C24-H4*B24".

9. 3aHeCTU [0 NPOTOKO/Y OTPUMaHI Pe3ynbTaTh - 3HaUYeHHs KoedillieHTiB bi Ta
H). 3anucaTu piBHAHHSA perpecii\ MMCbEMOBO NMOACHUTY OTPUMaHi pesyibTaTu
3BH3KY Mi>K 03Hakamy X Ta ¥ (3amicTb X Ta Y MigcTaBUTV MO3HAYeHHs BUOIPOK
C02T1a02.

3aBaaHHsA Ne7. MobyaoBa KopensuiiHoro nons i NiHii perpecii.

MobypayBaTh KopensuiiiHe none i NiHito perpecii 3a gaHUMK 3aBAaHHA 2.6.

1. MepeiiT Ha nucT Kopen. none i NiHia perp.

2. [JonoBHWTW pO3paxyHKOBY TabiMUK CTOBMYMKOM TEOPETUYHUX 3HaYeHb
napameTpa Y, po3paxoBaHUX 3a PIBHAHHAM perpecii. 14 usoro:
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- B KOMipKY ¥2 BBecTV (hopMyny piBHSHHS perpecii y=biX+bo y Burnsgi
"=$H$4*B2+$H$5". 3BepHiTb yBary, Wo y dopmMyni HeobXigHO BUKOPUCTOBYBATH
abcontoTHI agpecn komipok H4 i H5, fe MicTATbCA 3Ha4YeHHA KoeqilieHTiB perpecit;

e pO3TArHYTU (cKomitoBaTh) hopMyny 3 KOMipKM ¥2 Ha fianasoH P3:P21. B
pesynbTaTi Yy KOMipKax fianasoHy 3’ABNATbCA 3HA4YeHHs napametpa Y, WO
BIANOBIAAOTbL 3HAYEHHAM BMOIpPKN X.

3. CTBOPUTKN Ha OKPEMOMY NIUCTi KopensauiiiHe none i niHito perpecii. AN
LbOro:

e BUAINUTM pfianasoHn B2.C21; P2:P21 (418 BWAINEHHA HECYMIXHUX
Jianas3oHiB cnif yTpuMyBaT HaTUCHYTOK Knasiwy CM npu BugineHHi OKpemmx
CKMafoBuX gianasoHiB (MpoTarysaHHi M'B no fianasoHax);

e BUKIMKATW MalicTpa fiarpam (komaHfa [iarpama meHio "BcTaBka" a6o
KHOMka MacTep Auarpamm Ha naHeni IHCTPYMEHTIB); Y BiKHI /A0ro nepLioro Kpoky
obpatn Tun piarpamy TodeyHas i Bug TodyeyHaa Auarpama Cc Mapkepamu,
COeAMHEHHbIMM OTpeskamu (BugineHa Ha puc. 8), micns yoro gatn JIK Ha KHonui
Janee\

M3cnep gvarpavm ‘uur 1 og 4); TMn gyarpaMmbl
. CTaHgapTHble, u”™aHnapTmue’;

[ Tum; ! Bifo:;'.
L swcrorpalida LL(
wirNTL Helluarag.
. iy* Tpacmk I
; Kpyrosas P
1 oI
1-.["Ke/IbMEBas:
JenecTkoBast <
I MoBepxHOCTL
.-+.My3bIpbKOBas P L-| "

rHa KoTopoii
< iiaveiiiin;ii e o~ eHbi oTpeskaken,

o)

Puc. 8

e y BIKHI Jpyroro KpoKy MaiicTpa AiarpaM BCTaHOBUTU (JKLIO Le He
BCTaHOB/IEHO aBTOMATMYHO) pO3TallyBaHHA BWOIPOK 3Ha4YeHb MO  CTOBMYMKAX
Tabnmui, Ana uoro obpatu onuito PAgbl B cTon6uax 3a gornomorow JIK Ha
BignosigHoMy noni;

3ayBa>KeHHA. [liana3oHu gaHux gna nobyAoBum fiarpamMum MOXYTb OyTW 3afaHi
[0 BMKIMKY MaiicTpa fiarpam LUAAXOM iX BWAINEHHA abo X Ha Apyromy Kpoui
MalicTpa LUMSXoM BMOOPY TX PO3MILLEHHS | BBeAEHHA TX KOOpPAMHAT y Mone
Jurana3oH 3a JONOMOro0 KnasiaTypu 4n MeTo40M BKasdyBaHHS Aiana3oHiB y Tabnuui
(aHaorivyHO BKa3yBaHHIO apryMeHTIB (DYHKLiMA) - Mpu LbOMY 3py4HO TUMYacOBO
3ropTaTu BikHO MalicTpa (KHOMKa 3ropHeHHs Ha KiHLi nons Ananason).
e nMepeiTM [0 TPeTbOr0 KPOKYy MaicTpa giarpam 3a gonomorow JIK Ha
kHonui Janee\
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 y BiKHi TPeTbOro KpoKy MaiicTpa obpaTu 3akniagKy 3arofoBKW i BBECTU: Y
none HassaHue gnarpammbl - TekcT ""KopensiyiviHe none i niHis perpecii*', B none
Ocb X (kaTeropuid) - X, y none Ocb Y (3Ha4eHuin) - Y;

* nepeinTn fo 3aknagkn Ocu i BcTaHOBUTKM npanopui Ock X Ta Ocb Y, AKLL0
BOHW He BCTaHOB/IEH;

e nepeiTn [0 3aknagkn JIMHUM CETKW | BCTaHOBUTWU npanopli Ocb X
OCHOBHbIE IMHUU Ta OCb Y OCHOBHbIE IMHUN;

e nepeiiTn Jo 3aknagku JlereHga i BCTaHOBUTU mpanopelb JlereHaa, SKLLO
BiH HE BCTaHOB/MIEHWIA, Ta 3af4aTW PO3MILLEHHS NereHamn, 3a AOMOMOrow OfHiel 3
KHOMOK BMbopy (06MpaeTbCst JOBINLHO);

* MepeiTn 40 YETBEPTOro KpoKy MaicTpa (JIK Ha kHonui Janee);

e y BIiKHIi YeTBEpPTOro KpOKy MaicTpa 3ajaTh PO3MILLEHHS Adiarpamy Ha
OKpeMoMy nncTi, gasLum JIK Ha kHomnui BUbopy 0T Ae/bHOM;

* 3aBepwunTM poboTy MalicTpa Aiarpam 3a gonomoroio JIK Ha KomaHAHil
KHonui FoToBo.

4. lMepeiTy Ha NUCT giarpamu i BUBUMTU NobyoBaHi rpadikuy. MepecBigunTrch
y BIiANOBIAHOCTI TOYOK AiarpamMn BMOGIPOK i po3paxyHKiB. [ LbOro noTpibHO
HaBecTn B Ha MapKep fiarpamu i 3aTpymatyi Moro —8 pesynbTati 3’ABUTbCA NoNe, B
AKOMY BifJ06paXKaOTLCA 3HAYEHHS, LU0 Bi4NOBIAaOTb MapKOBaHii TouL.

3aBfaHHA Ne8. 3aBepLueHHS po6oTn B MS Excel.
1. 3akpuTun annikauito Excel, gns voro:

e epecBifunTUCh, L0 BCi HEOOXiAHI faHi 3anucaHi B NPOTOKO/ MO KOXHOMY
i3 3aBaHb;

e patun JIK Ha KHoNui 3aKpuTTS BikHa anfikauii MS Excel;

e AKWO OyAyTb BMAAHI 3anUTU Ha 36epeXeHHs 3MiH Yy [OKYMeHTax,
000B’A3KOBO KJ/IAUHYTU wuonky ''HET' y iX pgianorosmx BikHax. B pesynbrarti
annikauis Excel 3aKpueTbCA | Ha eKpaHi 3annLWNUTLCS PO6OYMIA CTin.

MpumiTKa. MOXHa Bifpa3y gaTu KOMaHAy 3akpuTTs anfikauii Excel, a noTim
BiAMOBUTUCH BifJ 30epeXKeHHs 3MiH Yy AOKYMeHTax 3a gonomoroto JIK Ha KHomui
"HeT" y BikHi 3annTy Ha 36epexXeHHs JOKYMeHTY™ sKkuii Buaae Excel.

KOHTPOJ1bHI MNTAHHA:

1 Ponb cTaTUCTMYHOIO 06p06/IeHHSA LPOBOro MaTepiany B MegULMHI.

2. MartemartunyHa cTaTucTurKa, i1 Lini Ta OCHOBHI MeTOAN.

3. LLLo TaKe CyKymHicTb?

4. lLlo TaKe reHepasibHa CyKymnHicTb?

5. LLlo Take BMbipka (BMGIpKOBa CYKYMHICTb)?

6. SIK po3paxoByeTbCs | AKWIA 3MICT Mae BUOIPKOBe cepeHe?

7. 51K po3paxoByeTbCA | AKWIA 3MICT Mae cepefjHE KBafpaTuyHe BigXWUNeHHA?

8. LLlo Take cTaHAapTHE BigXUIeHHA?

9. K po3paxoBYEThCA | AKUIA 3MICT Mae CTaHAapTHE BiAXWUIEHHS?

10. LLlo Take HagiitHuii (foBipunid) iHTepBan i HafiliHa (fOBipYa) WMOBIPHICTL?

127



11. AK po3paxoBYETbCH HafdiMHWIA iHTepBan AN MaTEMaTWYHOrO CroAiBaHHS
HOPMaJTbHO PO3MOAINEHOT 03HAKN?

12. 9k i gna 4oro nNpoBOAWTLCS OLHKA BipOrigHOCTI BiAMIHHOCTeEl CcepefHix
apUPMETUUHNX 3HAYEHb ABOX HE3aNeXHNX BUOIPOK?

13. AKniA 3B’430K HA3MBAETLCS (hYHKLiOHaNbHUM?

14. AKniA 3B’A30K Ha3MBAETLCS KOPENALiiHUM?

15. Y yomy nonsrae Npu3HayeHHs KOpensuiiHoro aHanisy?

16. LLLo xapaKTepusye i K po3paxoByeTbCs KOeiLlieHT NiHiHOT Kopenswuii?

17. AK OLiHIOITbL FMBUHY (CKNY) KOPenauinHoro 3B’A3Ky MiX 03HaKaMmn?

18. AIK BU3Ha4aeTbCA 3HAUYLLiCTb KOoeiLlieHTa NiHiHOT Kopenauii?

19. B yomy nonsirae CyTb PerpecitHoro aHanisy?

20. Ak nobygysaTv KopensayiiHe none i rpadik NiHiT perpecii?

21. 3anucatu i NOACHUTK PIBHAHHA NiHIiHOT perpecif.

22. o Take KniHiYHe JocnifkKeHHA?

23. AKi € eTanu KNiHIYHOro AOCNiKeHHA?

24. FKMM 4YMHOM MOXHa nikBigyBaTV abo BpaxyBaTW BM/IMB CUCTEMATUYHO!
NOX16KN?

25. Lo aBnsie coboto paHLoMi3aLis, aKa iT meTa?

26. fAKi € TMNW paHgomi3auii?

27. Wo Take nomunka 1-ro Ta 2-ro pogy?

27. LLlo Take CTaTUCTUYHA NOTYXKHICTb (4YTIUBICTb)?

29. AKi (haKTOpU BNAMBAKOTL HA YYT/IUBICTbL?

30. AKi MeTOAM CTAaTUCTUYHOrO aHanisy Bam Bigomi?



AHANI3 BIOCUTIHATIB.
METOAN OBPOBKW BIOCUTIMHAJIB.

l. TEOPETUYHA HACTVHA

MoHATTA biocurHany. ETaHn oTpuMaHHA Ta aHasisy 6iocurHanis.
[JeTepmiHoBaHi i cTOXacTU4HI biocurHanu.

JNiKyBanbHO-4iarHOCTUYHMIA NPOLLEC MOXKHA YSBUTU Y BUINSAI NPOLECY 0OMiHY
iH(hopMaLieto MK XBOPUM i NiKapeM 3rifHO TEXHONOTIYHOT CXeMK, L0 306paxKeHa Ha
puc. L.

Puc.1

Big [kepena iHopmauii  (XBOPOro) OTPUMYHOTb  3Ha4YHy  KifbKiCTb
Pi3HOMaHITHUX CUrHaNiB BI0AOrIYHOr0 NOXOMKEHHS, WO MICTATL Y c06i iH(opmaLito
Mpo CTaH nauieHTa. Taki CUrHaan oTpuMaaun HasBy bGiocurHanis. ®isvyHa npupoga
6iocurHanis pisHa. BoHn MoXyTb 6yTW enekTpuyHMMK (Hanpuknag, genonspusadis
HEpBOBOr0 BOJIOKHa ab0 CepLeBoro M’asy), MexaHiyHumK (Hanpukiag, 3BYKOBI
XBWMI, IO CYNpOBOMKYHOTb PO6OTY cepus, JfereHis, LWAYHKY), XiMIYHUMM
(Hanpuknag, piBeHb 02 y KpoBi), eneKkTpoMarHiTHUMK (Hanpuknag, Ternsjose
BUMNPOMIHIOBAHHA Tifla SIOANHMN).

OTpumaHHs Ta aHanis 6iocurHanis - HalBax/uBilla 3agada Cy4acHol
MeAVLMHY, Bif BUPILLEHHSA SKOT B MEPeBaXKHii OINbLIOCTI 3a1eXWTb e(eKTUBHICTb
NiKyBaNbHO-4iarHOCTUYHOIO NPOLIECY B LjinoMy.

[ns oTpumaHHs 6ioCMrHaNiB BMKOPWCTOBYIOTHL Pi3HI Mpunagu i anapatu -
TEPMOMETPY,  anapatym A8 BUMIPIOBaHHA  TUCKY,  eneKTpokapgiorpadpu,
enekTpoeHLedanorpagm, peorpagu, TenoBi3opu, 6ioXiMiuHI aHa1i3aTopu TOLLIO.

Mpouec oTpMMaHHA Ta aHanisy 6iocurHanis MiCTUTb AeKifbka eTanis (puc. 2):

Puc. 2
BionoriyHi npouecy, Wo MatoTb NEPIoANYHMIA XapaKTep, K HanpuKnag, poboTa
cepus abo AnXaHHS, CYNpPOBOMKYHOTLCA CUrHaIaMK, SKi TaKoX NOBTOPHOKOTLCA. Taki
CUrHaNM YacTo Mat0Tb BUINAL LeTePMIHOBAHOI (3 YiTKO BU3HAYEHUMM NapaMeTpamu)
HerapmoHi4Hoi xBuni, Hanpuknag EKI, a6o MoXyTb 6yTV NepexigHUMK, HanpuKiag,
6ionoTeHuian Aii. CUrHasm rapMoHiuHoT hopmu (CMHYCOBI a0 KOCUHYCOBI) B KUBKX
opraHi3max He 3yCTpivaroTbCA.
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IHWa rpyna 6iocurHanis - CTOXacTUYHI. BOHU BUPOGNAIOTLCA rpynaMu KNiTuH,
AKi 4enonapu3yoTbCs BUNAAKOBUM YMHOM, Hampuknag y m’asax (miorpama) abo
KOpi TOM0BHOINO MO3KY (enekTpoeHuedanorpama). dopma Takux CUrHaniB HOCUTb
HefeTepMiHOBaHWn XapakTep | MOxe OyTh ommucaHa TiflbKW B CTaTUCTUYHUX
TepmiHax. 3anexHo Bif 6i0N0rYHOro NpPoLecy CTOXaCTUUHI CUTHaIM MOXYTb 6yTH
cTayioHapHMMKM abo HecTauioOHapHWMKW. Y pasi HecTauioHapHOCTI BacTMBOCTI
CUTHa/ly 3MiHIOOTLCA 3 YacoMm. Hanpuknag, y BUMagky enifenTUyHoro npunagky
eneKTpoeHLetanorpama Mae HecTalioHapHNIA XapaKTep.

Ha puc. 3 HagaHi npuknagm 6iocurHanis pisHOro Tuny:

3HATTSA biocurHanie

[na 3HATTA eNeKTPUYHMX BioCUrHaniB BUKOPUCTOBYIOTL e/leKTpoan. Enektpoau
- NPOBIgHVKM cheuianbHOT (opMK, AKI  3’€QHYIOTb MeMyHy anapatypy 3
LOCNiAKYBaHNM 06°€KTOM.

B mMeanuUHI L0 eneKTpo4iB CTaBNATb NEBHI BUMOTU:

- BOHM MOBWHHI WBKNAKO (DiKCYyBaTMCh i 3HIMATWCB;

- MaTu BUCOKY CTabiNbHICTb eNEeKTPUYHNX NapameTpiB;

- ByTV MiyHUMUY;

- He po3gpatoByBaTh 6i0NOriYHI TKAHUHMW.

[na miHiMisawii BTpaT KOpUCHOT iHpopMaLlii Ha nepexigHoOMy onopi "enekTpos-
LKipa" NoTpi6HO:

- MNIAroTyBaTV NEBHUM YMHOM MiCLA HAK/afaHHS eNeKTPOLIB Ha Tini nayieHTa

(noronmTw, SKLWO Le NOTPIGHO Ta 0YMCTUTW CIMPTOBMM PO3YMHOM);

- 36iMbLUINTK MPOBIAHICTL CepefoBuLLa MiDK €1eKTPOAOM i LUKIPOH 3a paxyHOK
BUKOPWCTaHHA MapneBux MpoKNagok, 3MoYeHUX (i3ioNnoriyHMM po3ynMHOM
abo cnewiasibHUX eN1eKTPONpPOBIAHMX MACT.

Takox Tpeba BigMITUTM LWe ABi creundiyHi NpobnemMyu Mpu BUKOPUCTaHHI
€NeKTPOAIB, L0 BiHOCATLCA A0 MaTepianis, 3 SKMX BOHM BUIOTOB/EHI. lMepLua 3 HUX
- L BWHVKHEHHs ranbBaHiyHOI EPC npu KOHTakTi efnekTpoja 3 6ionoriyHoto
TKaHWHO0. [lpyra - BUHWKHEHHS €NeKTPONITUYHOT Monapusaii, Lo NposBASETLCA Y
BUAINEHHI Ha eneKkTpodax MPOAYKTIB peakuii mpu npoxomykeHHi cTpymy. Bce ue
NpU3BOAWNTbL [0 MEepPeKpyYeHHs KOPWUCHOFO  6i0eNeKTpUYHOro curHany. [Mpu
BUIOTOB/IEHHI €/1IEKTPOLIB BMKOPUCTOBYHOTb CrewiasbHi MeToAn enekTpoximii, 3a
paxyHOK SKMX NOAiI6HI ABMLLA ICTOTHO 3MEHLLYIOTHCS.
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YacTiwe BCbOrO B CyyacHil MefAHIA nNpakTULi  BMKOPUCTOBYHOTLCS
ofHopa3osi enekTpoan (puc. 4). Tpyu BUKOPUCTAHHI Takoro enekTpogy 3axucHy
nAiBKy BiApVBatOThL | eN1eKTPo4 NpuKAerorTl 40 NOTPIGHOro Micua Ha Tini nauieHTa.

30BHILLIHA CTOPOHa (A0 Aipnnagy) BHYTPILLUHA CTOPOHa (40 naLlieHTa)
€NeKTpos 3axucHa nnieka
— npoknagka 3
€/1eKTPONpPOBIAHO0
nacToro
Puc. 4

Ons 3HATTA HeeneKTPUYHMX OGiOCUIHaNiB BMKOPUCTOBYIOTb AAaTUMKKM, AKi
MepeTBOPIOKOTL BXifAHI HEENEKTPUYHI CUTHANIN Ha eneKTpuydHi (puc. 5):

X - HeeneKTpUYHHUIA Y - eneKTpuUYHuiA
CUrHan CUrHan
-  [atunk
Puc. 5
Jatuvkn noginAlTb Ha reHepaTopHi i napameTpuuHi. B reHepaTtopHuMx

fartuMkax nig Aieto BXifHOT HEEeNeKTPUUHOT BEIMYMHU TeHepyeTbcs CTpyM abo
Hanpyra. B napaMeTpuuHMX fatyumMkax nifg Aieto BXiAHOr0 HeeneKTPUYHOro curHany
3MIHIOETLCA OfUH 3 €NIeKTPUYHMX NapaMeTpiB - onip, EMHICTb, iHAYKTUBHICTb.

[Jatunkn xapakTepusytoTbcs (DYHKLIED NEepPeTBOPEeHHA -  (DYHKLiOHa/IbHO
sanexHictio ¥=/(X). B 3anexHocTi Bif BUAY L€l 3aNeXHOCTI po3ainaoTh NiHilHI i
HeNiHIAHI gaTumKm.

[lo xapaKTepyCTUK JaTUMKIB BiJHOCATb:

- YyTNMBICTb, AKa NOKa3ye, Y AKili Mipi BUXigHa BeNMYMHA pearye Ha BXigHY:

ciX

- yac peakuii, 3a SIKWIA JaTUMK pearye Ha 3aMiHy BXigHOT BEIMYMHMK;

- AVHaMiYyHWIA fgianasoH - AdianasoH BUMIPIOBA/IbHOI BENMYMHKM, Y SKOMY
MepeTBOPEHHS Bif0yBaeTbCS 3a PYHKLIOHANIbHOK 3a/IEXKHICTIO.

Y MeauuMHI BMKOPUCTOBYIOTLCA PISHOMAHITHI JaTUMKW: TepMOENEKTPUYHI,
M’€30€/IEKTPUYHI,  (DOTOENEKTPUYHI,  TEH30eNeKTPWYHI,  PeocTaTHi,  EMHICHI,
IHAYKTVBHI Ta iHLLI.

Ha puc. 6 nokasaHi MpuKnagy YnbTPasBYKOBUX MeLUYHWMX [AaTuyumkiB, 3a
[ONOMOrOt0 IKUX OTPUMYIOTb Y/IbTPa3BYKOBI 300paXKeHHS OpraHiB i TKaHWH:
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a) NiHINHMIA gaTumK;  6) KOHBEKCHUIA faTumnK
Puc. 6

MigcnneHHs Ta ginbTpais 6iocurHanis

BioenekTpMYHI cUrHanM MaroTb Many BennMuuHy (Hanpuknag, 6ionoTeHLiann ao
100 mB) i TOMy NOTpebyroThb MiACUMIEHHSA 415 NOAASBLIONO MEPETBOPEHHS i 06POOKM.
[na uboro BUKOPWCTOBYHOTH BIAMOBIAHI  MIACWMIOBAYI  €NIEKTPUYHUX CUTHANIB.
MigcuntoBadi  MOXyTb  OGyayBaTWCb Ha  PIi3HIA  eneMeHTHIn  6asi  (namnax,
TpaH3UCTOpaXx, IHTerpanbHUX Mikpocxemax). BesBifIHOCHO [0 enemMeHTHOI 6a3n BCi
MiACUIIOBaYl MOXHa YABUTW Yy BUIMIALI, LIO HaBeAeHWd Ha puc. 7a. MpuHUmN
MILCUNEHHA NS CUTHANY CUHYCOIAanbHOT POPMU NPUBELEHWIA Ha puc. 76:

M(acLuirosay
>

Puc. 7

FAK BUAHO 3 PUCYHKA - (hopMma i YacToTa CUrHaiB He 3MIHIOETLCA, a aMnniTyaa
30iNblIYeTbCS.  Byab-AKuiA  MiACUNIOBAY  XapaKTepU3YETbCA  KOoeqilieHTOM
NiACUNEHHS:

K N
n

AKWO Ku Mae 3HauyeHHs, He [OCTaTHE ANA OTPUMaHHA Ha BUXOAI CUrHay

MOTPIGHOT BENMYMHW, TO 3’€fHYIOTb [eKiNnbka MifcuitoBadiB. KOXHWIA OKpemuii

MiACUIOBaY MpY  LOMY Has3MBatOTb  MiACWMHOB/IbHAM  KacKafoM. 3araibHui
KOeiLieHT NigCcUNeHHs:

K = KIFFK2*K3*." *Kn

Ons TOro, w6 dopma BXiAHOrO CUrHany npy MiACUNEHHI He 3MiHHOBa/acCh,
KOemiLieHT MiACUNEeHHA MOBMHEH OYTW O4HAKOBUM [NA PIi3HUX Hamnpyr B Mexax
3MiHW BXIZHOrO curHany. Mpu LboMy 3a/1eXHICTb BK =/(YTaxBX) Ha3VBaETbCA
amniTy4HOK XapaKTepUCTUKOO nigcuntosava (puc. 8):
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Puc. 8

FAKLO BXigHUIA CUrHa1 Mae aMnniTyay, 6iblly No BeNUMHI 3a NiHIVHY AINAHKY
amnniTygHOT XapakTepUCTUKKW, TO BUXIAHWA CcurHan 6yae CMOTBOPEHWIA, LIO
Ha3VBatOTb HENIHIHUMU BUKPUBNEHHAMM.

KoeiuieHT nigcuneHHa 3anexuTb Bif 4acTOTW MiACW/IKOBAHOTO CUrHany.
CurHan ofHiei BenMuMHW, ane pi3HOI YacToTW, Oyfe nifAcuNeHo HeoAHaKOBO.
3anexHictb K —/(co) Ha3MBaeTbCA 4aCTOTHOK XapaKTEPUCTMKOK NiAcutoBava

(puc. 9):

Puc. 9
AK BUOHO 3 PUCYHKA, CUrHaIM HWM3bKOI i BMCOKOT YacTOTW MifCWIIOKTLCS
ripwe, WO Ha3MBaETbCA YAaCTOTHUMMW BUKPUB/IEHHAMMW. Y pafioTexHili BBaXatoTb,
o nigcunioBay Byae npautoBaT 6e3 BUKPUB/EHb, AKWO K NeXuTs B MeXax Bif

K . . o .
—n?z— Jile . BignoBigHuii LbOMY iHTEpBan 4acTOT Ha3uBalOTb MOJIOCOHD

MponycKaHHs MifcuioBava.

CneunivHiCTb NigCUNEHHN 6I0ENEKTPUYHIUX CUTHANIB MOMArae y HaCTynHOMYy:

- GionoTeHUiann - cCUrHaIM Masol BE/IMYMHM | NOTPeOYOTb NiACWOBaYIB 3
BE/IMKUM 3HaYEHHAM Kuil

- 6ionoTeHUiaM - CUTHa/IM HU3bKOI YacTOTW i NOTPebytoTb NIiACUMOBAYIB 3
MO/I0COKO MPOMYCKaHHSA, fIKa MNOYMHaETbEA 3 0;
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- BMXigHuWIA onip 6iocuCTEMM Mae BenMKe 3HaueHHa (80 AeKinbkox MOM) i
NOTPIBHO Y3rofKeHHs LbOro ornopy 3 BXifAHUM OMOPOM MifCuoBaYa.

Mpobnemmn nigcnneHHs 6i0eneKTPUYHNX CUTHANIB BUPILLYIOTLCA Y pafioTexHili
3a paxyHOK BifnoBigHMNX CXeMOTEXHIYHNX METOZIB.

IHhopMaLLiiHO KOPUCHWMIA BioCUIHaN YacTo NMPUXOBaHWIA Y hOHI iHLWIMX CUTHaNIB
i LUYMOBMX KOMMOHEHTIB. TOMY METO MOro nofanbLuoi 06pobkun € dinbTpauis, fka
[03BOSIAE BiJA4INMTY CUTHaN, L0 CTAHOBWTL IHTEPEC, Bif LLYMOBOIO (DOHY.

MeTogun, WO 3ab6e3nevyyroTb MOMIMNWEHHA CMIBBIAHOLIEHHS MOTY)KHOCTEN
cUrHan/wym, HasvBaroTbCA  (inbTpauieto. MeTtogn (inbTpauiil 6asyloTbcd  Ha
BMKOPUCTaHHI Pi3HULi BNaCTUBOCTE/ KOPUCHOIO CUTHaTY i LUYMOBOrO KOMMOHEHTY
(nepelwkoau). K Npasunno, NapamMmeTpy KOPUCHOIO CUrHasy BifoOMi, TOMY Heob6XigHO
3HATW NOXOPKEHHS i BNACTMBOCTI MepeLuKos.

Mepelwikoan KNacUMikyoTb 3a MicUeM IX BMHUKHEHHS, CTaTUCTUYHUMW
BIAaCTMBOCTAMM, XapakKTepoM [ii Ha KOPUCHWIA CUrHal. 3a MiCLeM BWUHUKHEHHS
PO3pi3HAIOTL 30BHILWHI Ta BHYTPiWHI (anapaTHi) nepewkogn. [0 30BHIiWHIX
NepeLlKos BigHOCATb Taki [pkepena, AKi 3HaxXoAAaTbCA M03a CUCTEMOKD OTPMMaHHA
iHopmaLii (aTMoCepHi nepeLKoan, KOCMiYHe pafioBMNPOMIHIOBaHHS, po6oTa
MPOMUCNIOBUX arperaris TOWO)* BHYTPILIHI NepeLIKoAN BMHMKaKOThL Ge3nocepesHbo
B anapatypi 4ns OTpUMaHHs i aHanisy curHanis. Crogu BifHOCATb TEMAOBi LIyMU
e/IeKTPOHHMX NPWIagiB, HeCTabi/IbHICTL eNleMEHTIB anapaTypu TOLLO).

3rifHO CTaTUCTUYHMX BNACTMBOCTEN PO3Pi3HATL AeTEPMiHOBaHI Ta BUNagKOBi
nepewkoan. Bunagkosi nepewwkoin BBaXXarOTbCA BUMALAKOBUMU MOAIAMU i MOXYTb
OyTV onucaHi TifIbKN B CTaTUCTUYHMX TepMiHaX, 3a ONOMOrow (yHKLUil po3noginy
MoBipHOCTel abo BigMOBIgHMX MOMEHTIB PO3Moginy.

3a xapakTepom fil Ha KOPWCHWIA CUrHaM PO3AiNATb  aaUTUBHI i
MyAbTUNAIKaTUBHI Mepelukoan. AQUTUBHA NepeLUKoa, € BUMaLKOBUM [OAAHKOM [0
curHany. MynbTunAikaTBHa SIBNSE COBOK HEe3aneXHWiA Bif CUTHaly BUMagKoBUIA
MHOXHWK. [MepeBakHa 6inbLWICTb MEPeLLKoA, WO 3ycTpivaloTbCca NpyU OTPUMaHHI
6iocurHanis, BifHOCATL 40 afWUTUBHOIO TUMY.

dinbTpayis curHanis MoXe 34iNCHIOBATUCH Pi3HUMU METO4AMM:

- 4acToTHa (iNbTpauis;

- MeTOoj, HaKOMM4yBaHHS;

- KopensauiiHuin meTog;

- y3rofkeHa inbTpauis.

YacToTHa (pinbTpauis 6a3yeTbCa Ha PisHULI YaCTOTHUX CMEKTPIB KOPWUCHOMO
curHany i nepewkogun. Mpy LUbOMY BMKOPUCTOBYHOTHCS NiHIMHI YaCTOTHI (inbTpy,
LU0 3arfyLyTh LYMOBY KOMMOHEHTY curHany. MapameTpu QinbTpy BU3HaYatOThCS
XapakTepucT1Kamy CUrHany i nepeLLKkoam.

MeToa HakonMuyBaHHA 3aCTOCOBYETbCH, SKLLIO KOPUCHWIA cUrHan  He
3MIHIOETbCA 3 4acoM abo € MepiognyHo  (yHKUieto. MeTog nonarae 'y
6araTokpaTHOMY MOBTOPKOBaHHI CUrHasly | MigCyMOBYBaHHI 10Oro  OKpeMmx
CKNMafoBMX y NpuilManbHOMY MNpUCTPOi. Ha Buxogi npuilMansHOro npucTpolo byae
HakonuyyBaTuCb CymMa napaMeTpiB KOPUCHOIO CUrHany i 3asBafyn. Y 3B’A3KY 3 TUM,
L0 NapameTpy MepeLLKoan B KOXKHOMY OKPEMOMY BMMAAKY MOXYTb NpUAMaTH pisHi
33 3HAKOM 3HaueHH$, TX 3ara/ibHa Cyma 3Ha4HO 3MEeHLUYEThCS.
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KopenauiiHuiA MeTog nonsrae y BUKOPWUCTaHHI PisHULI MK KOpenauiiHuMm
GyHKUiaMU curHany i wymy. JaHuiA MeTod MOXe OyTU edeKTUBHUM TiNnbKu Ans
nepiognyYHNX CUTrHaIB.

Y3romkeHa inbTpayis npusHadeHa ans BULINeHHs curHanis BigoMoi hopMmn Ha
(hoHi WyMiB. [na LbOro aHanisyeTbCsi CNEKTP KOPUCHOFO CUrHany i BU3HAYaeTbCA
Taki rapMOHiYHi CKNnafoBi, WO HeCcyTb B CYMi BCHO 3arafibHy MOTY>KHICTb LbOro
curHany. BignoBigHO LbOMY Ha BUXOAI MPUAMabHONO MPUCTPO BCTaHOB/IHOKTLCA
(inbTpK, HaalToBaHi Ha NPOMYCKaHHA BU3HAYEHUX FAPMOHIYHUX CKIafoBMX. Tak
AK CMeKTp 3aBajW 3aBXAW HabaraTo LIMPLIKMIA 3a KOPUCHWIA CUrHan, TO 3HayHa
YyacTWHa MOTYXXHOCTI 3aBady He MpPOMyCKAaeTbCA (inbTpamu, i 3a paxyHOK LbOro
36iMbLUYETLCS CMNIBBIAHOLIEHHS NOTY)XHOCTEW CUTrHaN/LLyM.

AHanoro-ynppose NepeTBOPeHHS GiocurHanis

Yci 6iocurHanm Hanexartb 40 CUrHaniB aHa/loroBoro (HenepepBHOro Tumy).
BennumHu aHanoroBmx CUrHaniB MoXyTb HabyBaTy 6yfb-AKMX 3HaYeHb Y NEBHOMY
iHTepBani.

CyuacHa MeaMyHa eneKTpoHHa anapaTypa B MepeBaXHiin 6inblIOCTI MiCTUTL y
cobi abo eneMeHTM 06YMCNOBaTbHOT  TexHiKM  (Hanpwknag, BOyaoBaHi
MiKponpouecopn), abo MOXKe MpautoBaTM CyMICHO 3 064YMCNIOBA/IbHOKD anapaTyporo
(Hanpuknag, NepcoHa/IbHM KOMM’IOTEPOM).

O6uncnoBaibHa TeXHIKa OCTaHHIX MOKOMiHb Mpu3HadveHa A1 06pobneHHs
TiMbKM OUCKPeTHOT (UmpoBoi) iH(opMauii. Taky iHdopmauito HecyTb y co6i
LMEPOBI CUrHANW, BEIMYUHMN SKUX MOXKYTb HabyBaTu He Byab-aKuX, a SnLLE LjiIKoM
BM3HAYEHUX, LiNOYNCNOBUX 3HAYeHb (Hanpuknag, y BUrALi ABIMKOBUX KOAIB, LIO
CK/aAarTbes nuwe 3 ABoX umgp - 0 i 1). Takum YnMHOM, 0BPOBIEHHIO aHA/IOrOBUX
6iocurHanis 3a [JOMNOMOFOK Cy4yaCHMX 3ac0o6iB 06YMCAKOBaNbHOT TEXHIKM Mae
nepedyBatn X AWCKPeTM3alis (ouM(poByBaHHS), WO Monsrac y Bubopui Ta
KBaHTYBaHHi CUrHaniB B NEBHI MOMEHTH yacy.

Byab-AKy aHafloroBy BEIMUMHY 3 NMEBHUM CTYMEHeM TOYHOCTI MOXHa Nojatv B
umdcposili dopmi. Ha puc. 10 306paxeHo HenepepBHY KpuBy (kapgiorpamy) (a) Ta ii
[OUCKPeTHe NojaHHA y BUMNsAI TOYOoK (6) i BigpiskiB npsaMux (B).

Puc. 10



MpuncTpoi ANs aBTOMATUYHOIO MEpPeTBOPEHHS aHaNoroBMX CUrHanis B LUgpoBy
(hopMy Has3mBatOTb aHasIoro-LugposrMn nepeTsoptoadamn (ALLM) (puc. 11):

AHanorosui Lingposunin PesynbTar
curHan curHan 06pobsieHHsA
AUM EOM
Puc. 11

MpuHuMn  gii aHanoro-uMgpoBoro  nepeTBoproBaYa  3acHOBaHWIA  Ha
nocnigoBHOMY MOPIBHAHHI MUTTEBMX 3HaYeHb MNepeTBOPHOBAHOT Hanpyrm WEex 3
€TaSIOHHOKO Hamnpyrok MeBHOT POPMM 1 €T*Y MOMEHT, KON U BXi = WU €T i, BeNnUMHa
ner (ikCyeTbCs | MepeTBOPIOETLCA B UMGpoBy opMmy. Hanpuknag, SKWo sK
eTa/IOHHY Hanpyry BMKOPUCTOBYBaTW CTyMiHYacTUiA curHan (puc. 12), To NoTouvHe

3HauyeHHs 1IBX i NPOMOPLIAHO YMCay LW CTYNEHIB €TaNoHHOT Hanpyrn Wer i, ake i
(DIKCYETLCA NIUYNMBHUKOM.

Puc. 12

3p0o3yMifno, WO TOYHICTb MEPETBOPEHHA 3a1eXWUTb Bif 4acTOTM BMOIPKK.
Teopema BMOIpPKM, MaTeMaTU4YHO copMynboBaHa LlleHHoHOM | HaiikgicTom
CTBEPLKYE, LLLO CUTHAM MOBUHEH BigbMPaTUCh 3 YACTOTOK AK MiHIMYM YABiYi BULLOKO
3a 4acTOTy HalBMLWOI CKM3AoBOI, MPWCYTHLOI Yy curHani. Hanpwknag,
enektpoeHuedanorpama (EEFN) mictutb yactotn go 60 Iy, Takum 4mHOM, Npu
nepeTBOPeHHi curHanis EEI B undposy opmy, AN 36epeXkKeHHs BCiX CUTHabHUX
B1ACTMBOCTEN, MOTPIGHO MaTW YacTOTW BMOIPKM sIK MiHIMym 2x30 - 60 'y, [ns
enekTpokapgiorpamu (EKI) (gianasoH uvactor 0,15-150 Iy) yacTiwe BCbOro
BMKOPWCTOBYETLCA HOpMa BMBipKM - 500 L.

BaxnmBy ponb y AKOCTI NEPETBOPEHHA CUrHaniB Bigirpae po3psgHicTb ALMT.
Hanpuknag, AL 3 pospsagHicTio 10 6iT moxe po3pisHuTn 210 = 1024 piBHi
amnnityau, wo signosigae ToyHocTi 0,1% curHasbHOro AianasoHy. [ns AKiCHOro
nepeTBOPEHHS BiNbLIOCTI BiocurHanis focTaTHLO 6-12 po3pagHux ALLM.

BusHaueHHs iHhopMauiiHO LiHHMX 03HaK 6iocurHasy.
O6uncneHHsA napameTpiB CUrHany Ta iHTepnpeTawisi.

OTpumaHi 6iocurHan B nepeBaXKHi GiNbLIOCTI MIiCTATL HabaraTo 6inbLue
iH(hopmaLii, HiXX (hakTUYHO NOTPIBHO AN edeKTUBHOI AiarHOCTUKM CTaHy MaljieHTa.
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Lle Ha3mBalOTb HagMipHICTIO iH(opmauii. Hanpuknag, wo6 AiarHoctyeaty 6nokagy
NIiBOT HDKKM MepeacepAHo-NiNyHOUKOBOro nyyka 3a gaHumu EKIT, nikap notpebye
TibKW Bif, O4HOIO A0 TPbOX KoMMnekciB EKI i3 cykynHOCTi 6araTtboX 3BMYaiHO
3anucaHux. [poTe, wWo6 AiarHOCTYBaTM MNEBHI BUAW CEPLEBUMX apuTMIl, iHOAI
noTpibHi Aekinbka roguH peectpauii EKI  (Hanpuknag, npu  XontepiscbKomy
MOHITOPUHTY). TakvM  YiplOM, BaX/MBMM MUTaHHAM MNOAA/bLIOT  06PO6KU
6ioCMrHany € CKOPOYEHHs KiNbKOCTi AaHUX TaKUM YMHOM, W06 CTasio MOX/UBUM
064YMCANTM AiarHOCTUYHO HAMICTOTHILWI NapameTpu.

3afava BU3HAYEHHS iH(OPMaLiiHO LiHHMX 03HaK 6iocurHaniB BigHOCUTLCA [0
3arafbHOr0 Knacy 3afady po3ni3HaBaHHS 00pa3iB | 06a3yeTbCAd Ha MeTodax
MaTeMaTU4HoT fIOTiKW, EBPUCTUKM, CTATUCTUYHOIO aHanidy abo KOMOGIHALIAX PI3HUX
MeTOoSiB.

Ha puc. 13 nokasaHa kpvsa EKI™ Ta iHhopmaLiiiHi 03Hakn y BUrNSAI NEBHOIO
Habopy aMnAaiTygHWX i YacOBUX XapaKTepUCTUK, LIO PO3Ni3HAOTbCA LMGPOBMMU
3aco6aMun aBTOMaTUYHOT 06POBKM.

Ha puc. 14 nokasaHi KpuBi peorpamu Ta ii nepLuoi NoxigHol i iHhopmaLiiHi
03HaKW LUX KpUBWX.

137



[Ona  pesakux TmniB 6iocurHanis, Hanpuknag enektpoeHuehanorpamu (puc. 15)
Ta Miorpamu (puc. 16) Bax/MBY posib, KPiM aMnaiTygHWX i 4acoBMX napameTpis,
BifirpatoTb YaCTOTHI XapaKTepUCTMKM.

LaTTéwwaall
Puc. 16

YacTOTHI  XapakTepucTWky BiocUrHanis BW3Ha4yalOTb 3rigHO  a1ropuTMiB
rapMoHiYHoro aHanizy ®yp’e. B LboMy BUNaAKy 6yAb-AKWiA CKnagHWUiA NepioguyHuia
npouec S = f(t) MoxHa ysaBUTW Yy BUMASAI CYKYNHOCTI FapMOHIYHWX KOMMBaHb 3
Pi3HUMU aMniiTygamu, No4vyaTKOBMMM (ha3aMu, a TakKOX 4vacToTamu, AKi KpaTHi
LMKNIYHIl yacToTi a0 :

S = f(t) =AQ2 + Ai*cos(oc>ot + thi) + A2*cos(2cGR + d») + =.+ An*cos(n*G)ot + ¢

CknagoBi pagy @dyp’e 3 yactotamm oo? 2c0®? ... , nco0 HasMBaKOThb MEPLLOD
(OCHOBHOI0), APYTOt0, TPETLOM i T. A, FAPMOHIKaMU CKIafHOr0 KO/IMBAHHS.

"apMOHIYHMWIA CNEKTP YacTo YABNAETHCS Ha BUXOAi CUCTEM 06POOKM fK Habip
4acTOT OKPEMMX FrapMOHIK CYKYMNHO 3 BiANOBIAHMMY 0 HUX amniTygamMu (puc. 17):

A
:L ('(I"I' '|"|'Ii{' -

Puc. 17
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TakMm 4YmHOM, B pe3ysnbTaTi 06pobku 6GiocurHamiB 3a LOMOMOrOK MNEBHOr0O
nporpaMHOro 3abesneyeHHs BU3HAYalOTbCA | 0BYMCNIOKOTBCA TX MapameTpu
(amnniTygHi, YacoBi, YacTOTHI, (pa3osi). Micna LUbOro pesynbTaTty 06PO6KU MEBHUM
UYMHOM IHTEPNPETYHOTLCA. Y HalnpoCcTioMy BWMagKy O06YMCieHi napameTpu
MOPIBHIOIOTLCA 3 ETA/IOHHVMI MOKa3HWKaMMK, L0 XapaKTepu3ytoTb HOPMabHUIA CTaH
opraHiamy. B 6isbll CKnagHWX BuWMNajKax 3acTOCOBYKOTb BIAMOBIAHI MeToAM
MalUWHHOT fiarHOCTWKKW, AKi  pO3rNffaloTbCsa B IHWMX po3ginax MeguyHol
iHpopmaTMKK.

Ha ocHOBi iHTeprpeToBaHNX pe3ynbTaTiB 06pobKu 6GiocurHanis Ta iHWON
iH(hopMaLii Npo CTaH XBOPOro flikap MpuiiMae pilleHHs Npo giarHo3. MMicns uboro
CKNMafAeTbCA MMaH NiKyBaHHS, 3aBAAKM YOMY PErynteTbes MOTIK NiKyBalbHUX gilA,
AKWA B KiHLUEBOMY pe3ynbTaTi TaKMM YMHOM 3MIHIOE iH(hopMaLiliHy CTPYKTYypy
pkepena iHgopmauii (XBoporo), Wob BOHa He BigpisHanaca Bif iHhopMayuiiHoi
CTPYKTYPM 340pPOBOr0 OpraHismy.

2. MPAKTUYHA YACTUHA

Mogynb peecTpauii peorpamm

[ns BUMKOHaHHA Po60TWM BUKOPWUCTOBYETLCA AiarHOCTUYHWIA 06UYMCNIOBa/IbLHUIA
KOMM/EKC Ha 6a3i MepcoHasibHOro KOMMN’toTepa, KMl MiCTUTb AeKiNbKa BignoBigHMX
MOAYNIB /1A peecTpaLii peorpamu, eneKTpokapaiorpamu i hoHokapgiorpamu.

Peorpacpisn - mMeTof AOCNIMKEHHA KPOBOOGIry, sikuii 6a3yeTbca Ha peecTpauii
KOMMBaHb iMnefaHcy (MOBHOro OMOpYy) XXUBOI TKaAHWHW 3MIHHOMY CTPYMY BWUCOKOT
4acToTU. EnekTponpoBifHICTb TKAHWH B TaKOMY BUMafKy 3YMOB/IEHa NY/bCYHOUUM
KPOBOTOKOM B apTepisix i PIBHOMIpHWUM (NMpaKTUYHO 6e3 My/ibcauiil) pyxoM KpoBi B
apTepionax, Kaninsipax, MifIKUX BeHax. MK 3miHamy iMnegaHcy AiNsHKW Tina, Lo
JOCNiMKYETbCA, | MYNbCOBUMM  KOMMBaHHAMM 06’€My KpOBi  iCHYE fiHiliHa
3a/1eXKHICTb.

MeTog peorpagii fae MOX/MBICTb LOCNIMKEHHA LEHTPaNbHOT i neprdepnyHol
reMoAMHaMiKW, BU3HAYEHHA YAapHOro 06’eMy KpOBi i 3aranbHOro nepugepuyHoro
ornopy, [03BONSE AaTW  XapakTepUCTUKYy BEHO3HOMY BIA4iny KpoBOOGiry i
MiKpoumpKynauil. TakoX 3a6e3meqyeTbCs MOXAMBICTb CUHXPOHHOI OLiHKMA 3MiHK
Pi3HWUX CYAWHHWX 06aceliHiB y BIiANOBiAb Ha QYHKUiOHaNbHI npobu (opTo- |
aHTUCTATMYHI, (i3NYHi 1 hapMaKonoriyHi HaBaHTaKeHHA TowWwo). B npunagi
3aCTOCOBaHWUIA HainbinbLW NPOrpecuBHUIA TETPANONASPHWUIA METOZ BUMIPIOBaHHS, SKUIA
[03BOMAE BUK/IIOUMTU BIMJIMB NEPEXigHOro Onopy efeKTPoA-LiKipa Ha npoLec
BUMIpPIOBaHHS.

Mogynb peecTpauii peorpamv 403BOSSE:

- peecTpyBaTuM peorpamy Mo [BOX He3afleXHWM KaHanam: OfHOYacHO 3
BUMIpPIOBaHHAM 6a30BOr0 iMNejaHcy B PeXXKnMi peasbHOro vacy;

- MpOBOAMTK aBTOMATUYHE KafibpyBaHHSA, CAaMOTECTYBAHHS i KOHTPO/b AKOCTI
NigKIOYEHHS eNeKTPOAIB;

- BMKOHYBaTW MporpamHy 06po6Ky BXigHWX AaHMX: (inbTpauito curHanis,
cTabinisauito i30MiHii, ycepegHeHHS;

- BUMIpIOBaTV amnAiTyAHO-4acoBi XapaKTepuCTVKN peorpamu;
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- aBTOMATUYHO PO3Mi3HaBATN XapaKTepHi TOUKY Ha peorpadivHLL KpPUBIii;

- pospaxoByBaTW  MapameTpy  peorpamul,  napamMeTpu  LeHTpasbHOT
remMoguHamiKu;

- BWKOHYBaTW No6yaoBY BignoBigHMX rpadikis;

- ApyKyBaTW BXifHi AaHi Ta pesynbTtatn 06pobku y rpagivyHOMY i TEKCTOBOMY
pexumax;

- NOopiBHIOBaTK peorpadivHi KpUBi METOAOM HaKNafaHHS;

- (popmyBaTK po6OTY 3 6a30K0 faHWX NaLieHTIB.

leorpachiuHe [OCNIMKEHHA NPOBOAUTLCA Y MPUMILLEHHI 3 TeMmmepaTyporo
noBiTpA He Hwxkye 20-22 °C. [ocnifXeHHA MpOBOAATb B TOPU3OHTa/IbHOMY
MOJIOXKEHHI NauieHTa HaTLle abo vepes 2 roguHn nicns xi. Mpu peecTpauii rpyaHol
peorpamun abo peorpaMu KiHLiBOK BUKOPUCTOBYHOTb €NEKTPOAUN Y BUMAAAI CTPIUKM
(no3. 1, puc. 18). Micus HaknafeHHA eneKkTpo4iB Yy BUMNaAKax MNpPOBEAEHHS
BiANOBIAHUX BMAIB peorpadivyHnX AocnigkeHb 306paxkeHo Ha puc. 19. [locnimgxyBaHi
LINSHKM Tina B MicUAX HakNafeHHs enekTpoAiB 06pobnsoTb CNMPTOM, a MNOoTiM
(hi3i0NOriYHMM PO3YMHOM 3 METOH) 3MEHLLUEHHSI NepexigHOro Ooropy enekTpoa-
LUKipa.

Puc. 18

3a gonomorot peorpadivHoLl Kabento, SKWiA MICTUTb MPOBIAHWKM YOPHOTO i
6inoro KonbopiB (No3. 2, puc. 18) enekTpoan MOELHYHOTL 4O BiANOBILHOMO MOAyNA
fiarHocTMyHOoro Komnnekcy (nos. 3, puc. 18). YopHi npoBifHWKM MarOTb HasBy
MOTEHLIOMETPUYHNKX, Bifi —CTpyMOBMX. Mpn JocnigKeHHI 6yab-aKOT AingHKKM Tina
(amB. puc. 19) ctpymosi (6ini) NPOBILHMKM NILKOYAIOTb 40 30BHILLHIX €N1eKTPOLIB
Yy CTPiYLi, NOTEHLiOMETPUYHI (HOpHI) - L0 BHYTPILLHIX eNeKTPOAIB.
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Mpn peecTpauii rpyaHoi peorpamum BUKOPUCTOBYHKOTb TilbKM OAWH KaHan
peorpagivyHoro mogynsa (po3’efHyBay CUHLOI0 KOJIbOPY).

B pesynbTati 06pobKM peorpamy 3a AOMNOMOrOHK BiAMNOBI4HOrO NPOrpamHoro
3abe3neyeHHsa [LiarHOCTUYHOTO KOMMJIEKCY BU3HAYAlOTLCH XapaKTepHi TOYKM Ha
peorpadiyHiin KpuBIin Ta KpMBIiA i1 nepioi noxigHoT (gudepeHuianbHin Kpueiid), i Ha
OCHOBI LibOro 064UC/IOITLCA OCHOBHI peorpagiyHi NnokasHuUKW. PeorpadiyHa Kpvsa
(a), andepeHuianbHa Kpuea (6) i BIANOBIAHI TOYKM UMX KPUBUX, SIKI aBTOMATUYHO
po3ni3HalOThCS | MapamMeTPUYHO BU3HAYaOThCS, MOKasaHi Ha puc 14.

Puc. 19

B Ta6numyi 1 HaBeAeHi OCHOBHI 064MCNIOBaHI MOKa3HUKM peorpamu.
' '‘mATabnumysa 1

OCHOBHI NOKa3HWKK Mo3HayeHHs  PoO3MipHicTb
basoswuii iMnegaHc b Om
TpuBanicTb CepLEBOro LUKy C CeK
Yac BMUCXigHOT YaCTUHN A CceK
Yac HM3XigHOT YaCTHN " B CeK
Yac LIBUAKOrO KPOBOHAMOBHEHHS Ai CeK
Yac noBiNbHOro KPOBOHAMOBHEHHS Ar - CceK
lMepiog BUrHaHHS TB ceK
AMNNITYfa CUCTONIYHOT XBUATI li Om
AmnniTyga iHum3ypu 2 Om
AMNNiTYaa 4iacTONIYHOI XBUAI b3 Om
AMNAITYAa WBMAKOTO KPOBOHAMOBHEHHS b4 Om
LVKPOTUYHMIA iHAEKC lirJTi % =
[LiacToniuHunii iHgekc ba/Tii %
CepefiHst LWBMUAKICTb LLBUAKOMO KPOBOHAMOBHEHHS /A1 Om/cek
CepefHs WBMAKICTb NOBiSILHOMO KPOBOHAMOBHEHHA (bi-lUYAr Owm/cek
MoKa3HWK TOHYCY BCixX apTepii A/C %
MoKa3HUK TOHYCY apTepiii KpyMHOro Kaniopy Ar/C %
MoKa3HWK TOHYCY apTepili cepefjHbOro Ta MinKoro AJC. %

Kani6py
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[ MokasHuWK cniBBiAHOLLIEHHS TOHYCIB apTepii | Ai [ % 1

Ha puc. 20 npuBeseHuin (parmeHT poboTy AiarHOCTMYHOIO KOMMJ/EKCY npu
peecTpauii peorpam rominok. OCKiNbKM PO3rNsgaeTbCs POCiicbKOMOBHA Bepcis
nporpaMHoOro 3abesneyvyeHHs KOMMJEKCY, TO TYT | Hagani y BCiX nNpuBefeHnX
(hparmMeHTax poboTM KOMMNEKCY Ha3BW BiAMNOBILHWX PEXUMIB, ONLiiA, pe3ynbTaTiB
po60TV HaBefeHO POCINCLKO MOBOIO.

Puc. 20

Y BunagKy peectpawii rpyAHOT peorpamu, Ha OCHOBI MEBHUX anropuTMIB, AKi B
[aHin  po3pobui  He  po3rnagaroTbCs,  OOUMCMIOKTLCA  TakOX  MapameTpu
remogvHamiku (Tabnuus 2). Ana uboro Tpeba BBECTW [OAATKOBI AaHi: cTaTb, Macy,
3piCT, BiACTaHb MiX efnekTpofamu, NepuMeTp FPYAHOT KNITUHU»  CUCTONIYHWIA
apTepianbHWA TUCK, AIaCTOMIYHWUIA apTepianbHWUIA TUCK.

B pesynbTaTi NopiBHAHHSA 3a BiAMoBigHUMK anroputmamu 3HadeHHs Cl 3 HCI
BM3HAYaeETbC OAMH i3  BapiaHTIB  TUMy KPOBOOOIry: Pi3KO  BMPaXeHWI
MNOKIHETUYHWIA,  BUP@KEHWIA  TIMOKIHETUYHWIA,  FINOKIHETUYHWIA,  MOMIPHO
FNOKIHETUYHWIA,  eYKIHETUYHWIA 3  TEHAEHUIED  TiNOKIHE3iT, eyKiHETUYHWIA,
eYKIHETUYHWUIA 3 TeHAeHUiet0  TinepkiHesu,  MOMIPHO  rinepKiHeTUYHUIA,
riNepKiHETUYHWA, BUPAKEHWI rinepKiHETUYHNIA, pi3ko BUPXKEHNI
TiNepKiHETUYHUIA.

B pesynbtaTi nopiBHAHHA IIFNC 3 HIMC BM3HA4aeTbCs XapakTep NUTOMOrO
nepudgepryHoro onopy.

Tabnnusa 2
MapameTpy reMoguHamiku Mo3HaueHHs  Po3MipHicTb
ApTepianbHuiA TUCK AT MM. pT. CT.
CepepHiii apTepiasnibHWi1 TUCK cp. AT MM. pT. CT.
YgapHuii 06°eM KpoBi YO Mn
XBUNVHHUIA 06°€EM KPOBI X0 N/XB.
HaneXXHuiA XBUNNHHWIA 06°€M KPOBI HOX N/XB.
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BigHoweHHs XO/HOX XO/HOX %

Mnowa Tina 8 M2 _
Y napHwii iHaeKe YI T omaim
CepueBuii iHaeKc Cl. n/xs./m
HanexxHuii cepueBmii iHaeKc >HCI nixs./m2
BigHoweHHs CI/HCI , O/HCI %
MuTtomMuii NepudepuyHii onip nrc y.o.
HanexxHuii nuTomMunin nepudepryHmnii onip HMMC y.0
BigHoweHHs MMC/HOMC nnc/HNMNc %
3aranbHuii nepudepryHnii onip 3Mno [VH.-CeK-CM"5
O6’eMHa LIBMAKICTb pyXy orip mn/cek
MOTyXHICTb NiBOrO LWAYHOUKA anl BT
BuTpaty eHeprii BE Bt/n

Mogynb peecTpauii enekTpokapgiorpamu i hoHoKapgiorpamm

Mogaynb peecTpalii enekTpokapgiorpamu f03BONSE:

- peectpyBath Kapgiorpamy B I, W, lll, a¥4d, a¥Yb, a¥Yb i rpyaHux
Bif1BELlEHHSX;

- NPOBOAMTM aBTOMATM4HE KanibpyBaHHS, CAMOTECTYBaHHS i KOHTPO/b
NigKNIOYEHHS eNIeKTPOLIB;

- MNPOBOAMTM MNpOrpaMHy 06pOOKY BXigHWX AaHWX: (iNbTpauito curHanis,
cTabinisayito i30NiHil;

— aBTOMAaTMYHO PO3Mi3HaBaTK BCi CKnagosi EKT;

- BMMIpIOBATX aMniTy4HO-4acoBi XapaKTepuCTUKK efleKTpoKapaiorpamu;

- pocnifpxyeBatn  BapiabenbHiCTb  pUTMy  Ccepud  3a  METOAMKOI
P.M.BaeBcbKoro;

- [ApyKyBaTu BXigHi faHi Ta pe3ynbTatu ix 06pobku;

- hopmyBaTL poboTy 3 6a30H0 JaHMX NaLieHTIB.

KapgiorpagiuHe  fOCNifKeHHS, SKWO € MOX/UBICTb, MPOBOAUTLCA B
NPUMILLEHHI, MakKCUMasbHO BigfaneHoOMy Bif Npwnagis, WO BUMPOMIHIOKOTb
eNeKTpoMarHiTHi nons. JocnifjkeHHA MPOBOAATb B FOPM3OHTA/IbHOMY MOMIOXEHHI
nauieHTa nicna 10-15 xBs. BignounHKy. MNepep peectpauieto EKI micus HaknagaHH:A
€NeKTPoAiB 06p06AATL CAUPTOM, a NiCAsA LbOro (isioNoriYyHMM po34MHOM 3 METOH
3MEHLLEHHS nepexifHOro onopy enekTpoj-LuKipa.

Enektpogn (no3. 1, pwuc. 21) npuegHyrOTbCs A0 BIANOBIAHOrO MoAyns
fiarHoctmyHoro komnnekcy (nos. 3, puc. 18) 3a [onMoMOrow KapgiorpadidHoro
Kabento (nos. 2, puc. 21), AKWIA CKNagaeTbcs 3 Habopy Pi3HOKONbOPOBMX
NpOBIAHVKIB.
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Puc. 21
Mo3HayYeHHs NPOBIAHMKIB, MicLe TX MiAKHYEHHS, KONbOPOBWIA KO, HaBefeHi B
Tabnuui 3.

Tabnvua 3
Mo3HaYeHHs NpoBigHMKA Micue NigKAYeHHS Konboposuii Kog
A Mpasa pyka UepBoHuii
b NiBa pyka YKosTni
P Niga Hora 3eneHunin
N MpaBa Hora YopHwuii
C 'pyaHe BiABEAEHHS Binuii

Ha puc. 22 nokasaHi 3arajibHi CXeMW HakKnafiaHHA eNeKTpoAiB Yy CTaHLAPTHUX
BigseaeHHax (I, I, 1) imicus nig’efHaHHA TPYAHOTO eneKTPoAy ANs peecTpauiil
EKT B rpyaHux BiaBefeHHsaX. Ha puc. 13 HaBefeHWiA Npuknag enekTpokapgiorpamu 1
Ta 3Ha4YeHHA amnaiTyfAHUX | 4acoBMX nNapameTpiB, fAKi po3nisHaloTbea Ta |
BUMIpIOIOTbCA AiarHOCTUYHUM KOMMAeKcoMm. Ha puc. 23 npuBefeHWid parMeHT
po60TK AiarHOCTUYHOrO KOMMieKcy npu peectpauii EKI.

BapiauiiHa nynbeoMeTpis - MeTof MaTeMaTU4YHOro aHanisy BapiabenbHOCTi ]
pUTMY cepusd, KW 3anpornoHyBaB P. baeBcbkuid. 3rifgHO LbOro MeToAy BMBYAETLCS |
BapiabenbHicTb A-A iHTepBasiB KapgiorpamMn Ans OLiHKMA BeretaTMBHOI HepBOBOT 1
cuctemun. 3rifHO cTaHZapTiB BapiabenbHICTL pUTMY cepusd LOCNigKyTb abo no 1
KopoTkuM (5 xB.), a6o no fosrum (24 rog.) 3anucam EKT .
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B pe3ynbTaTi 06p0o0KK 3a BKa3aHUM METO/IOM MICAs M ATUXBUIMHHOI peecTpauii
EKI™ 6yaytoTbes rpadiku:

- 3MiHW MUTTEBOrO 3HaYeHHA A-H iHTepBaiB 3 YacoM;

cKareporpama JOBXuH -7 iHTepBanis;

rictorpama A-A iHTepBanis 3 JOBXMHOK iHTEPBaiB rpynysaHHs 50 mc;
cnekTp A-A iHTepsanis B gianasoHi 0-0*5w,.
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B pesynbTaTi 06p06KM BM3HAYalOTLCA CTAaTUCTMYHI Ta CNEKTPaslbHI MOKa3HWKM
BapiabeNbHOCTI CepueBoro pUTMy 3a Mepiog peecTpauii, (hOpMyeTbCA 3aKNOUeHUs
Mpo OLiHKY BEreTaTMBHOIO romeoctasy.

B Tabnuui 4 HaBedeHi o06uMcntoBaHi 3a [aHOK METOAMKOK MOKAa3HWKU
BapiabenbHOCTI CepLEBOro puTmy.

Ha ocHosi ouiHkn BP, AMo, IH 3a BifnoBigHUMW anropuTMamu OLHIOETHCA
BEreTaTMBHWIA roMeocTas.

Tabnuuga 4
OCHOBHI MOKa3HMKM Ta iX 3micT Mo3HayeHHsT PO3MIpHICTb

CepepiHi 3HaueHHa A-A iHTepsany NNell MC
Moga, fiKa BKa3ye Ha [OMiIHYHUYMA piBeHb Mo -
(hYHKLiOHYBaHHA CUHYCOBOIO BYy3/1a
Amnnityga Moy (4Mcno  KapghioiHTepsanis y
BiZICOTKaxX, AKi BiANOBigalOTb fianasoHy mogu) - AMo %
BifjoOpaxxae  Mipy  Mob6inisyrouoro  BRAMBY
CUMNAaTUYHOIO Bigainy
MiHiManbHuiA A-9 iHTepBan Min mcC
MakcumanbHuii 11-11 iHTepBan Max mC
BapiauyiiiHnii po3max (064MCNOETLCA K Pi3HMUSA
MK MakCUMaNibHUM | MiHIMalbHUM 3HaUYeHHAM

- - BP MC
A-A) - Bigobpaxae CTyNiHb KOMMBaHb 3HAYeHb
KapaioiHTepBanis
CTaHfjapTHe BiAXUNIEHHS TPUBANOCTI HOPMasbHMX 8O .
A-H iHTepBanis
KoediuieHT Bapiauii Cyar %
Umucno nap nocnifoBHux - iHTepBanis, fKi NN50
PO3PI3HAITLCA MiXK CO60H0 binbLue, HiXK Ha 50 MC
Jons CYCiaHiX A-A iHTepBanis, AKi
po3pi3HAIOTLCA Ginblue, HiX Ha 50 mc (BiACOTOK DNeA50 %
NN50 Bif KinbKOCTi BCiX KapgioiHTepBanis, fKi B
aHani3yrTbCs)
CepeHe KBajpaTM4He BIAXW/IEHHA TPUBANOCTI AM8SE .
CycigHix A-A iHTepBanis
IHgekc BereTaTMBHOI piBHOBarn (BKasye Ha
CMiBBIAHOLIEHHS aKTWMBHOCTI  CUMMATUYHOrO i IBP
napacuMnaTuy4Horo BifAinis)
IHAEKC Hanpyrn perynsTopHUX CUCTEM IH
BereTaTMBHWIA NOKAa3HUK pUTMY, SKWUIA [03BONSE
OLiHIOBATW NapacuMnaTWUYHi 3CyBW BereTaTuBHOIo BIMP
6anaHcy

Mpn cnekTpasibHOMY aHanisi BapiabesbHOCTI CepLeBOro pUTMy BECb CMEKTP
PO34iNSETbCA Ha 3arafbHOMPUIAHATI YacTOTHI AianasoHun, i A1 KOXHOro 3 HuX
BM3HAYAETLCA MOTYXHICTb CUrHany Ta BKnag (Y BiACOTKax) KOXHOI KOMMBaNbHOI
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CKNaZ0oBOI B 3ara/ibHili MOTY)XXHOCTI CMEeKTPy. 3arafbHONPUIAHATI AianasoHn YacToT
Taki:

- VLF - (Very Low Frequency) 0,003-0,04 ',

- LF -(Low Frequency) 0,04-0,15 I'u; [

-HF - (High Frequency) 0,15-0,4 I'w. ;) <

BumipioBaHHa VLF, LF i HF KOMMOHEHTIB MpOBOAUTLCA B abCOMHOTHUX
OAVHULSAX NOTYXKHOCTI (Mc2), a LF i HF, Kpim Toro, e 1A'y BiAHOCHUX OAVHULAX, SIKi
npeacTaBnAloTb Co60K BKMad (Y BiACOTKAax) KOXHOI KOMMBaNbHOI CKMNaAoBoi B
3arasibHili MOTY)XXHOCTI CMEKTPY, 3 AKOI MonepeaHbo BifHIMAETLCA NOTYXXHICTb VLF
KOMMOHEHTW.

Ha puc. 24, 25 npusefeHi hparMeHTV poboTK AiarHOCTUYHOIO KOMIJIEKCY 3a
PO3rNAHYTUM METO/AOM.
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LM e, @
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Puc.24
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nr
<ﬂhﬂww o ! W
Aﬂ‘M(I)I/f")xox(Ta
Ty if A
Hrfte N SEY.d
KB § iT
Yk o A
4. 11% M «OM0i-AN >
Puc.25
doHokapgiorpagiuHe  JOCNIMKEHHA - peecTpauis  3BYKiB,  SKUMMW

CYNpOBOMKYETLCA poboTa cepus. Mpu hoHokapgiorpadii BUKOPUCTOBYHOTL AaTUMK
(MiKpOOH), AIKWIA 3a LONOMOrOH 'YMOBOI CTPIUKM 3aKPIN/OETLCS B 06/1aCTi cepus.
[JaTuvK npreaHYeTLCA A0 BiAMOBIAHOMO PO3’eAHYBaya AiarHOCTUYHOTO KOMIJIEKCY.
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3aranibHuii orngaa nporpamMmHoro 3a6e3rneyeHHs ,qiaFHOCTI/I‘-IHOFO KOMIMJIEKCY

CucTema 3amyCKaeTbCA MpOrpaMord opt.exe, fika 3HaXOAUTbCA B AUPeKTOPIl
OPT cuctemHoi 06001k Norton Commander. Micns 3aBaHTaXeHHS NPOrpamMmHoro
3abe3neyeHHs Ha ekpaH BWBOAUTLCA BIKHO BMBOLY [faHUX. FAKWO Nicns UbOro
HaTMCHYTU KnaBiwy F1, To Oyae BMBEAEHWIA CMMCOK 3HaYeHb (hYHKLIOHAbHUX
KnaBilll B AaHOMY nporpamHomMy 3abesnedeHHi (Tabnumugs 5):

F1
F2
F3
Fa
F5
F6
F7
F9
F11
CtriTaFll

t
AltTai
Alt Tat

4-
Ctrl Ta<—

->

Ctrl Ta—
Alt Ta<—
Alt Ta—

Jl

n

Ctrl Ta Del
Alt TaM
Alt TakE

M

E

in

y

PgDn
PgUp
Home
End
Ins
ESC

Jonomora

Bw6ip nanitpy BigobpaxKeHHs rpadikis
BuBecTu (BU4aNNTN) KOOPAUHATHY CITKY
3anam’ATaTi 306paxKeHHs (3pa3ok)

BuBig (BUTUpaHHA) 3paska

BcTaHOBNEHHSA KPOKY KOOPAVHATHOI CITKM
BuBig rpadika i3 3a/IMBKOKO MAOLLMHM MNif, KPUBOHO
OB6uMCNEHHS CNEKTPY

BuaanuTu faHi cnpasa Ta 3/iBa Big MapKepis
BugannTu gaHi Mi>k Mapkepamu

LLIBuaKe nepemilLeHHs rpadikis AOHN3Y
LLIBnake nepemiLeHHs rpadikis LOBepXy
[0BinbHe nepemilLeHHsA rpadikiB JOHN3Y
lMoBinbHe NepemilLieHHs rpadikis 4oBepxy
MoBinbHe nepemilLeHHs MapKkepa BNiBo
LLIBuaKe nepemileHHs MapKepa BiiBo
MoBislbHe NepemilLeHHA MapKepa Bnpaso
LLIBuaKe nepemileHHs MapKepa Bnpaso
3MicTUTK rpadikn Bniso

3MicTWTK rpadiikvi BNpaso

MoBiNbHO 3MICTUTW rpadikn BMiBO
lMoBiNbHO 3MiCTUTY rpadikv BNpaso
O6HYNIUTK 3HaYEHHA NO MapKepy
3MEHLUUTI po3Mip NO BepTUKai
3MEHLUUTI PO3MIp MO ropu3oHTai

Tabnuua 5

3MEHLUMTI PO3Mip MO BepTMKaNi 3i CTaHAAPTHUM KPOKOM
3MeHLUMTI PO3MIp MO ropu3oHTaNi 3i CTaHLAPTHUM KPOKOM

PO3TArHYTV NO ropn3oHTai

CTUCHYTW MO ropu3oHTani

36inbLUMTY BiACTaHb MiX rpadikaMn
3MEHLUMTK BigCTaHb MiXK rpadikamm
MepeliTn 4O noyaTky rpadika

MepeliTh B KiHeLp rpadika

BcTaHOBMTM NOYATOK Bif/liKy No MapKepy
Buixig 3 nporpamm

[N BUKNMKY OCHOBHOIO MeHIO cucTemu Tpeba HaTucHyTU Knasiwy PIO.
OCHOBHe MEHI0 CUCTEMM 300PaXKEHO Ha puc. 13.
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Pucn3

TyT i Hagani BM6GIp HEOOXIAHOI (PYHKLII OCHOBHOrO MEHI0, peXxumy, onuii
3AIMCHIOETLCA KNaBiLLaMK Ta " i aKkTuByeTbCs Knasiweto "Enter”, Mepenik
(hYHKLi/i OCHOBHOrO MeHI0 npuBeaeHuii B Tabnui 6:

Tabnmus 6
Pacwngp  BuBeaeHHs pe3ynbTaTiB 06po6Ky BXiAHWMX faHUX
PesynbT  BuBefieHHs TabnuLi napaMeTpiB No pesynbTaTax po3wnppoBKM
O6pab O6pobka-(inbTpayia 3aBag, cTabinisauis i30MiHii

O6paxyHOK MOXigHOT KpuBMX, SIKi BMBEAEHI Ha eKpaH B [aHWid

Mpouss 1 ovent yacy

O6paxyHOK CMeKTPy KpuBMX, SIKi BMBEAEHI Ha eKpaH B faHuii

CnekT
P MOMEHT yacy

Apxus Mowyk B apxiBi KapTOK MawieHTiB

Hos. CTBOPUTM HOBY KapTKy MauieHTa

H BvBefieHHs BifloMOCTeli MPO MauieHTa 3 KapTKu
3an 3anuc BUXigHUX JaHUX B KapTKy

Bsopg BBefeHHA faHUX

Bocct BigHOBNEHHSA BUXIAHMX AAHNX
Meuatb BvBefieHHA Ha ApyK iH(hopmaLlii 3 ekpaHy
? BviBefieHHs [0BifKM

PyHKUiA "BBog", B CBOIO Yepry, Mae Taki BignoBigHi pexxumu (Tabnuus 7):
Tabnuuga 7

PEO-1 BBefieHHA rpyaHoT peorpaMu
PEO-2 BBegeHHs peoeHuethanorpamm
PEO-3 BBefieHHA peorpaMu romMinku
PEO-4 BBefeHHA peorpamu cTerHa
PEO-5 BBefieHHA peorpaMmn pyKu

OKC MynbcooKcumeTpis

orr BeesieHHst hoTonnieTuamorpamu (I

OKIr PeecTpauis AuHaMiYHMX XapaKTepUCTUK KUCHIO B KPOBI
M-3KI  Putmorpadis no 2-x kaHanax EKI

6-OKI BeegeHHs EKI I, 11, 111, a¥4, a¥b, a¥b

4-3KI BBepeHHs EKI I, 11, 111, Ta ogHe rpyaHe BigBefeHHS!

TEMI BumiptoBaHHA TemMnepatypu
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MopsagoK BUKOHaHHSA poboTu
3aBaaHHA Nel. PeecTpauisi Ta 064UMCNEHHSA NapameTpiB rpyAHOI peorpamu.

1 Mig’egHath  peorpaiyHmMii ~ Kabenb A0  PEECTPYHOHOro  MOAYNS
[iarHOCTUYHOI0 KOMI/IEKCY Yepe3 Po3’efHyBay CUHbLOIO KO/bopYy.

2. Mig’egHaT enekTpoam 40 NauieHTa i NpoBigHMKM peorpadiyHoro kabens ao
€N1eKTPOAIB BiANOBIAHO PEKOMEHAALLIAM, SIKi HABEAEHO B TEOPETUYHII YaCTUHI.

3. BBIMKHYTU KOMN’tOTEP AiarHOCTUYHOr0 KOMMAEKCY i 3anycTUTW NporpaMmHe
3a6e3neyeHHs. Ons uporo:

- 3HaNTW Ha ekpaHi niktorpamy OPT;

- BCTAHOBUTM Ha MIKTOrpaMy MOKaXUYMK MWW | [Ba pasv HATUCHYTWU niBy
KnaBiwy.

4. HatucHyTtun knasiwy F 10 ans BUKAMKY OCHOBHOIO MEHHO CUCTEMMU.

5. 3anoBHUTK KapTKy nauieHTa. Ans uboro:

- BMOpatK i 3anycTutn pexmm "HOB" 0CHOBHOI0O MEHIO;

- 3aMOBHMTW NOCAILOBHO BCi MOMAA KapTkWM nauieHTa. [licns 3akiH4eHHs
BBELEHHS fJaHWX 3’ABMTbCA MOBILOMIEHHSA "KapToHKa co3faHa';

- 3anucaTtu B NPOTOKON PO60TY AaHi 3 KapTKM MaLlieHTa;

- HaTUCHyTW Knasiwy Enter, a noTiMm F10 418 NOBEPHEHHS B OCHOBHE MEHIO.

6. MNpoBecTu peecTpauito rpyaHol peorpamu. 4ns uporo:

- BMGpaTtK i 3anycTuTy pexum "BBOA";

- BubpatK i 3anyctutn pexxum "PEO-I'1 Mpu NpasuibHOMY BWKOHaHHI BCiX

Al pO3MOYHETHCA aBTOMATMYHE KanibpyBaHHA peorpadiyHOro Moayns
(rpachik  nunkonogibHoro Buay). IMicna  3akiHYeHHA  KanibpyBaHHSA
Bi6YeTbCA peecTpalis rpyLHOT peorpamu;

MprwiTkKa. IHogi npu KanibpyBaHHI cucTeMa Buae MOMUAKY. Mpu LbOMY
3’ABNAETLCA MOBIJOMMEHHA “c6oli KannbpoBkM". B TakoMy BMMNagKy mMpoLec
peecTpauii Tpeba NOBTOPUTH.

- nmicnga Toro, fiK peorpagiyHa Kpusa Oyfe 3apeecTpoBaHa B MeXax O4HOro
eKpaHy, HaTUCHYTW Knaeiwy Esc ans 3akiHYeHHs 3anucy. Ha ekpaHi 3’aBUTbCA BIKHO
[N BBELEHHA [0AATKOBUX AaHuX;

- 3anoBHMTW BCi NONA KapTKM 3 [OAATKOBUMW JaHumu (nons “Bospact” i
"Mon" 3anoBHIOKTLCA aBTOMATMYHO, AKLLO paHille B KapTKy navieHTa 6yna BBefeHa
iH(hopMaLlif Npo JaTy Hapo[KeHHS i cTaTb);

- nicns 3akiHYeHHs BBeAEHHA A0AATKOBMX faHWX HATUCHYTU Knasiwy Enter;

- [0[JaTKOBI fjaHi 3aHeCTV B NPOTOKON PO60TH.

7. OTpuMaTK pe3ynbTaTy O6YUCNEHHS MapaMeTpiB rpyAHOI peorpamu. [ns
Lboro:

- HaTUCHyTW Knasiwy F10 Ans BUKIMKY OCHOBHOIO MEHIO;

- Bubpatn i 3anyctutn pexum "PACLUMOPOBKA". Ha ekpaHi 3’aBUTbCA
300paKeHHA Of4HOro nepiofy 06po6MeHNX faHMX | CMUCOK 3HaYeHb MNapameTpiB
peorpamu.

8. OTpumaTh MOBHI pe3ynbTaTh O0BOYMC/IEHHA NapameTpiB  peorpamu i
LeHTpasIbHOT reMoguHamiku. Jns uboro:

- HatUCHyTW Knasily F10 fna BUKIMKY OCHOBHOIO MEHIO;
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- Bubpatn i 3anyctut pexum "PE3YJIbTATV>Ilapametpu peprpamu i
LleHTpa/IbHOT reMO,qMHaM|KV| BifOOpaXaloTbCA Ha ABOX eKpaHax. [ns u,epexo,u,y 3
OHOr0 eKpaHy Ha iHLKIA Tpeba HaTUCHYTK Knasiwy Mponyck; - =

- MnapameTpu peorpamu i LEHTPasbHOT reMOAUHAMIKN 3aHECTUYB MPOTOKO/
po6oTu. e<mm ' o o r y' YTt

9. 3anucatm OTpuMaHi faHi B KapTKy nauieHTa. [n8 UbOro BWUTpaTH i
3anycTuTu pexxum “3Al1” 0CHOBHOro MeHI0 CUCTEMMU.

10. 3akiHunMTK poboTy 3 peorpadivyHUM MOAYNEM AiarHOCTUYHOIO KOMIEKCY.
Ons uporo:

- Big’egHaT peorpadiyHitiA kabenb Big enekTpodiB i Big po3’egHyBaua
[iarHOCTUYHOr0 KOMMJeKcy;

- 3HATY eNeKTPOoaY 3 naLjieHTa.

3aBaaHHA Ne2. PeecTpalisi Ta 06UMCNIEHHSI MapamMeTpiB eNeKTpoKapAiorpamu.

1 Mig’egHat  kapgiorpagivHvii, kabenb [0  PEECTPYHOHOro  MOAyns
[IarHOCTMYHOrO  KOMIMJEKCY  3rigHO  BigNOBIiAHWX  KONbOPIB  MPOBIAHMKIB i
po3’efHYBauIB.

2. Mig’eaHata enekTpoam Ao nauieHTa i NpoBigHWKK KapgiorpagivyHoro Kabens
[l0 eneKTpoAiB BiANOBIAHO peKoMeHAaLUisM, AKi HaBeleHO B TEOPETUYUHIN YaCTUHI.

3. lMpoBecTn peecTpauilo Kapgiorpamu y CTaHAapTHWMX BigBedeHHsAX. [ns
Liboro:

- HatucHyTv Knasiwwy F10 ans BUMKIMKY OCHOBHOIO MEHIO;

- BWOpaty i3anycTutu pexxum BBOA";

- BMbpatu i 3anyctut pexum M-EKI™. Micna Toro, AK Ha ekpaHi 6yge
3apeecTpoBaHa EKI™ 3310BifbHOT AKOCTI | Bydhep cucTemu Gyae 3anoBHEHWIA faHUMK
y [OCTaTHbOMY 06°eMi Ana NofanbLuoi IX 06pobkM (IHAMKATOP 3arnoBHEHHA bydepy
pO3TaLloBaHWil Y BEPXHili YaCTUHI eKpaHy), HaTUCHYTW Knasily ESc ansi 3aKiHYeHHs
3anucy.

4. OTpumaTy pesynbTaTy obuncneHHs napameTpis EKI. Ons uboro:

- HatucHYTM Knasiwwy F10 Ans BUKINKY OCHOBHOIO MEHIO;

- Bubpatm i sanyctut pexum "PACLUN®POBKA™. TMpu npasuibHOMY
BMKOHaHHI BCiX Al Ha eKpaHi 3’BUTbCS 300PaXXEHHSI OAHOro nepiofy 06pPoB6IEHMX
JaHUX y BCiX BifgBeAEHHSX, LIO PEECTPYHOTbCH, | CMMCOK 3Ha4yeHb NapameTpis
efleKTpoKapaiorpamu;

3HaueHHs napameTpis EKI™ 3aHeCTW B NpOTOKO/ poBOTK.

5. 3anucaTtu faHi enekTpokapgiorpadivyHoro ocnimKeHHs. Ana uboro:

- HaTMCcHyTW Knasiwy F10 ana BUKIMKY OCHOBHOMO MEHHO;

- BMOGpatu i 3anycTuTu pexum "3AM".

3aBaaHHSA Ne3. MNMpoBeaeHHA BapiauiiHOT My/1IbCOMETPIT.

MpumiTKa. Kapgiorpagiunuii kabenb, po3’eHyBadi PeecTpyOHOro MoAyns,
e/1eKTPOAY 3a/MLLIA0TLCA Y NOMNepefHLO0MY CTaHi.

1. HatncHy T knaBiwy F10 gns BUKAMKY OCHOBHOIO MEHIO CUCTEMMU.

2. 3apeecTpyBaTu AaHi BapiauiiHoT nynbcomeTpil. N5 Lporo:
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- BMOpaTK i 3anycTuTK pexum "BBOL";

— BMbpaty i sanyctutn pexum "M-EKI™. Tlicna Toro, sik Ha ekpaHi 6yge
3apeecTpoBaHo EKI™ 3870BiNbHOT AKOCTI, HATUCHYTU Knasilly Mponyck A noyaTky
JocnimpkeHHs. Tlicna 3anoBHeHHs 6ydepy cucTeMy LaHUMWU Y JOCTaTHbOMY 06’eMi
ana ix noganblioi 06pobkn (5 XB.) KOMMNEKC aBTOMATWYHO 3YMWHWUTL MpPOLEC
BBEAEHHS JaHUX;

- HaTWUCHYTW Knasilly ESC Ans BUXOAY 3 JaHOTO peXxumy.

3. OTpumMatu pesynbTati 06po6KM faHuX. [Ana Lboro:

- HaTucHyTM Knasiwy F10 Ans BUKIMKY OCHOBHOIO MEHIO;

- Bubpaty i 3anyctutn pexum "PACLLUNOPOBKA". Yepes fgeskuit yac Ha
eKpaHi 3’ABUTbCA pe3y/ibTaT 06p06KM faHWX Y BUTNA4i BIANOBIAHMX rpadikis;

- 03HAOMWTMCb 3 LMW rpadikamu.

4. OTpumaTy MOBHI pe3ynbTaTu BapiauiiHOT NyNbCOMETPU* 3 ypaxyBaHHAM
MOX/IMBOCTI HaABHOCTI eKcTpacucTon. 4ns uboro:

- HaTMCHYTW Knagiwwy F10 Ans BUKANKY OCHOBHOIO MEHIO;

- Bubpaty i 3anyctutn pexum "OBPAB". B paHoMy pexuMi cucTemMa B
npoueci "NpoKpy4yyBaHHA" [aHWX aBTOMAaTUYHO Oyae 3YNUHATUCH Ha KOMIeKcax
QRS, TpuBanicTb AKUX Pi3KO BifPI3HAETLCA Bif MOMepPeAHix 3HayeHb. Mpu UubOMY
Tpeba BMAANATY TaKi KOMIMJ/IEKCK 3a 40NOMOrot Knasiwi Mponyck;

- nicna  3aKiHYeHHs peXxumy 06pobku BMOpaTM | 3anyCTUTU  PeXUM
"PE3Y/IbTAT";

- CMMWCOK MapameTpiB, AKi BUBELEHI Ha eKpaH, 3anucaTh B NPOTOKON poboTu.

5. 3anucatu fadi focnigpkeHHs. Ans uporo:

HaTUCHYTW Knasiwy F10 Ans BUKAMKY OCHOBHOIO MEHHO;

- BMGpaTW i 3anycTuTn pexxum "3AMM".

6. 3akiHuMTY JocnigXeHHs. [ns uboro:

- Bif’egHaT KapgiorpagiuHuini Kabenb Bif enekTpogiB i Big po3’egHyBadiB
PEeECTPYOHOro Moay ns;

- 3HATY eNeKTPOAM 3 NaLieHTa;

~ HAaTUCHYTW KnaBiwy Esc Ana  3aKiHYeHHa poboTM  MPOrpamHOro
3a6e3MneyeHHs.

KOHTPOJIbHI MNTAHHA:

MoHATTA 6iocurHany.

[eTepmiHOBaHi i CTOXaCTUYHI GiocurHanu.

ETanu oTpuMaHHs Ta aHanisy 6iocurHanis.

Enektpoaun ans 3HATTA GiocurHanis.

[Jatunkn gns 3HATTS GiocurHanis.

MpyHUMIKM NigcuneHHs 6iocurHanis.

MeTtogum thinbTpauii 6iocurHanis.

Bu3HayveHHs iHpopmaLiliHO LiHHMX 03HaK BiocurHanis.
AHanoro-uuhpose NepeTBOPeHHs 6iocMrHanis.

0. ®i3nyHi ocHOBY peorpadii.

1. MeTogmnka npoBefAeHHs peorpadivyHoro gocnifpkeHHs. Bugn peorpadidHmnx
[OCNiIXKeHb.

PROO®NOOEWN

152



12.
13.
14.
15.

MapameTpn peorpamu.

®i3nyHi 0CHOBW enekTpokapaiorpadii.

MapameTpy eneKTPoKapaiorpamu.

BapiauiliHa nynbcomeTpis.
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BISYANIBAUIA MEAVNKO-BI10/I0IMNMYHUX JAHNX.
OBPOBKA TA AHANI3 MEANYHWNX 306PAXXEHb

1. TEOPETNYHA HACTUHA

3arasibHi NpyHLMNK Bidyanisayii MegnyHnX 306padkeHb.

OTpuMaHHs Ta aHani3 306paxeHb BHYTPILLHIX OpraHiB i TKaHWH OpraHismy
JIOOVHN - HeBif’eMHa CK/IafoBa Cy4acHOro NikyBasbHO-4iarHOCTUYHOIO MpOoLecy.
3aranbHWin NPorpec TeXHIYHMX 3ac06iB 06POOKYM IH(OPMALLiT BUKIMKAB PEBONIOLiHI
3MiHW B TEXHOMOTIAX Bisyanizauii Meguko-6ionoriyHmMx gaHux. Ocobnmeuii iHTepec
CTaHOB/ATb YNbTPa3BYKOBI, PEHTFEHIBCbKi, PafioOHYK/iAHI, MarHiTHO-PE30HaHCHI,
TepmorpagiuHi mMeTogn JocnifkeHHs. Tak, 3a gaHuMU BcecBiTHbOI opraHisauii
OXOPOHW 3[0pOB’A, [ONA TakMx MEeTOAIB AOCNiMKEHHS B 3arafbHili giarHocTuui
cknagae noHag 70%.

MeToawn Bidyanisauii MeanMKo-6i0N0riyHnX gaHmx 6a3yroTbCsl Ha BUKOPUCTaHHI
PisHUX Qi3nyHMX MoniB. PO3BUTOK TexHiKM Bidyanisauii A1 KOXKHOMo 3 HWX
Bif10yBaBCA NPAKTUYHO HEe3aNIeXXHO OAWH Bif ogHoro. MpoTe, BCi CUCTEMM OTPUMAHHSA
i aHanizy MeanYHKX 300paXKeHb 6a3ytoThCs Ha AEKisIbKOX 3ara/lbHUX MpUHLMNax.

IHhOpPMaTUBHICTb Bi3yani30BaHOr0 306PaXKEHHS HE3ANEXHO Bif MOr0 NePBUHHOT
NPMPOAMN NOBMHHA 6YTW Y3rofpKeHa 3 TakMMKW BIACTUBOCTAMMW aHalizaTopy 30py, K
YiTKICTb, PYyX/IMBICTb, AWHaMiYHWIA fAiana3oH. Take Y3rofKeHHS Mpuryckae BubIp
TiNbKW HalibiNbLL BaXMBOT iHOpMaLLii And JaHOro TNy AoCimKeHHs. Lleit BuGip
nerwle BCbOrO 3AIMCHIOETLCA 3a AOMOMOFOK  LUM(POBMX METOAIB 06POOKM i
(inbTpauii, AKi € ogHakoBMMM ANA BCIX KnaciB 300paxeHb. HaiiuacTiwe gns
Bi3yanisauii Hemposopux i HefoCTyMHMX 6e3MmocepegHbOMY  CMOCTEPEXKEHHHO
aHaTOMIYHMX  OpraHiB  Ta  TKAHWH  BUKOPUCTOBYHOTb  €/IeKTPOMarHiTHe
BUNPOMiHIOBaHHA. B Tabnuui 1 HaBedeHi AOBXWMHW XBWb, Ha3BM fianas3oHiB i
BINOBIJHI MeTOAM Bi3yanisaLii MeanKo-6ioNoriYHMX gaHuXx.

Tabnuus 1

JoexunHa xsuni
€M1eKTPOMarHiTHoro [JianasoH MeToan Bisyanizauii
BUMPOMIHIOBaHHS

o 1 ooX pagioxsui (3BY) pagiobayeHHs
1mm - 0,78 MKM iH(pauepsoHuii (I®)  TennobayeHHs

eHAocKonis, opTanbMOoNOris
CITKIBKW, IOMIHECLEHTHa
MikpocKonis

BMAMMA YacTMHA
0,8 - 0,4 MKM R
ynbTpadioneTouli

0,4 MKM - 1HMm YD)

ynbTpationeToBa Mikpockonis

peHTreHorpadgis, qaroopockonis,
80 - 105HMm PEHTreHIBCbKUIA PEHTreHiBCbKa KOMM’HoTepHa
Tomorpagis
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pagioHyKnifgHa fiarHoCTrKa,
< 10"5 HM ramma emiciliHa KomMn’roTepHa
ToMorpadgis

TakoX LUMPOKO BUMKOPUCTOBYIOTHCSI AN11 OTPUMAHHS | aHanisy MeanmuHnX
300paXeHb YNbTPa3BYKOBI MeToAM Bidyanisauii, WO 6a3ytoTbCd Ha B3aEMoOAii
NPYXXHWX aKyCTMYHMX (MexaHiYHMX) XBW/b Y AianasoHi 3-15 MIy 3 6i006’°eKTOM.
Benuki MOXNMBOCTI fal0Tb METOAM Bisyanisauii, 3aCHOBaHi Ha Pe30HaHCHUX
eheKTax: a4epHOMY MarHiTHOMY, eleKTPOHHOMY napamarHiTHOMY Ta iH.

Byab-Ake BidyanizoBaHe 306pakeHHs HabyBae 3MICTY B pe3y/bTaTi 1ioro aHanisy
CUCTEMOIO 30pYy Ta iHTepnpeTauil Ha 6a3i anpiopHUX BILOMOCTEW MPO XapakTep
B3aeMOZjT™ (hi3M4HOro Nons i 4OCAIAXKYBaHOro 06°exTy.

XapakTepucTMKN BUNPOMIHIOBaHHS, L0 MPOLLNO Yepe3 06’°eKT-(Hanpuknag,
PeHTreHiBCbKe), abo 6yno Bigbute Big CTPYKTyp 06’6KTy MHanpuknag,
yNbTpa3ByKoBe), abo BMMNPOMiHeHe 6e3rnocepeAHbO CaMMM 06’eKTOM (Hanpukiag,
TEnnoBe) 3aexarb Bif napameTpiB 06’ekTy (XiMIYHOro cknagy, ryctuHu, posmipy,
TemnepaTypu TOWO) i MICTATb NeBHY iH(OPMaLil0 MO BHYTPILIHIO CTPYKTYpYy
06’ekTy. TpoCTOpOBUIA PO3MOAIN  (I3MYHOr0 MO  BUMPOMIHIOBaHHA 06’eKTa
MepeTBOPIOETLCS CMCTEMOKO Bisyanisauii y BiANOBIgHWIA MPOCTOPOBUIA pPO3NOAIN
CBITNOBOr0 MOTOKY, ACKPaBiCTb ab0 KOMip SIKOr0 3MIiHIOETLCA Bifi O4HOTO €/IeEMEHTY
306paXEHHA [0 [HWOr0 B 3a/1EXHOCTI Bif XapaKTepucTUK BUMPOMIHIOBAHOIO
06’eKTOM Mos.

IHopMaTMBHI NapameTpy MegnNUHNX 306paxKeHb. [ ]
MeToan ungpoBoi 06pobKMN.

He3saneXxHo Bif (isnyHOI Npypogmn i xapakTepy npouecis, WO Big0yBalThCA
npy Bisyanisayii MeAMKo-6i0N0riYHNX AaHMX, CMCTEMY Bisyanisauii Ta 30poBuii
aHanisaTop crnocTepiraya xapakTepu3yrTb CYKYMHICTIO MapameTpiB, SKi BU3HA4alOTh
iH(DOPMATUBHICTb OTPMMaHOro 300paxeHHs. [0 TakuMx napameTpiB BigHOCATb:
reoMeTPUYHI  pPo3MipW, [eTa/lbHICTb, PYXOMICTb, KOHTPACTHICTb, IHTEHCUBHICTb
"6inoro” ("4yopHoro"), CNiBBIAHOLIEHHA CUrHaI/WYM, CMekTp (KO/ip) efnemeHTIB
300paXXeHHS.

3MIiCT reOMETPUYHOIO PO3Mipy 306paXkeHHs 04YeBMAHWIA. Chif BigMITATH, WO
Oyab-aKa cucTema Bidyanisauil Mae [fBa 300paKeHHs: Ha BXOAi - HeBUAUME
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(npuxoBaHe), Ha BMXOAI - CBITNOBE. FAK NpaBUNO, Y MeAMYHI anapaTypi po3mip
300paXXeHHsA Ha BMXOAi CUCTeMM [OpPiBHIOE abo 6Ginblue po3mipy Ha BXogi. FAKLL0
po3Mip Bi3yani3oBaHOro 3006paXeHHsi B [eCATKM pasiB  bGinbliMiA 3a po3mip
HEBUAMMOTO 306paXKeHHs, cucTeMa Bidyanisauii Ha3MBaeTbCA  MIKPOCKOMOM,
HanpuKnag, PEHTreHIBCbKWIA, ynbTpadioneToBuii, YnbTPasBYKOBMIA.  Po3Mmipy
BXi4HOr0 300paKeHHa BIiAMNOBigaE neBHe poboue nose cucTemy Bisyanisauii, ske
BM3HAYaeTbCA PO3MIPOM  4YyTAMBOT [0 BXiAHOrO BUMPOMIHIOBAHHSA MNOBEPXHI
MepeTBOPIOBaYa, a AN CUCTEM 3 OAHOENEMEHTHMUM MpuiiMaveM - KyTOM Mons 30py
CUCTEMM.

[JeTanbHiCTb  BM3HAYaETLCA CMEKTPOM MPOCTOPOBMX YAcTOT, WO MICTUTb
BigNoBigHe 306paXXeHHs. UMM LumMpLUe TakWil CnekTp, TMM MEeHLUI 3a po3MipoM aeTani
MOX/IMBO CMOCTepiratu y faHoMy 306paxeHHi. UncenbHUM KpUTepiem LeTanbHOCTI €
MpoCTOPOBa PO3AifbHa 34aTHICTb - MiHIMa/slbHa BifjCTaHb MiX eneMeHTOM 06’eKTy,
npy SKili MOXAMBO YITKO BiAPIZHUTU Ui €1EMEHTN Ha 306paXKeHHi.

PyXnuBICTb 306paXXeHHA XapaKTepU3YETbCA LUBMAKICTIO MepemilleHHs 06’°eKTy
abo Moro 4acTuH. Y TakuX BuMafgkax cuUCTeMa Bisyanisauii pyxomoro 06’ekTy
CTBOPKOE  HeYiTKi  (po3MuTi) Mexi 3006paxeHHs. [Ond  OUiHKM  PyX/IMBOCTI
BUMKOPUCTOBYIOTb 4acoBY PO3A4iNbHY 3[4aTHICTb, fiKa BWM3HAYae 34aTHICTb CUCTEMU
nepegasaty feTani 300paXXeHHs!, WO 3MIHIOOTLCS 3 YAaCOM.

KOHTpacT 306paeHHs - L€ BifHOWEHHA  HaibiNbWOro  3HayeHHs
iHTEHCMBHOCTiI ONTUYHOIO CUTHasy, WO CTBOPHOE 306paXKeHHs, A0 AOr0 HANMEHLLOro
3HayeHHA. [Ans 06°eKTa MOX/IMBO BM3HAYMTW BiJHOLUEHHA napameTpiB, AKi
BM3HAYalOTb KOHTPACT 306pakeHHs (Hanpuknaf, TemnepaTyp MOBEPXHi HarpiToro
Tina, TOBLWMH OAHOPIAHOT0 06°€KTY, aKyCTUYHUX ONOPIB TOLLO).

IHTEHCUBHICTL B "6inomy” ("4yOopHOMY") BM3HA4YaE YYTAMBICTb CUCTEMM
Bisyanisayii. UyTamBicTb - BennUMHa 06epHEHO NPOMOpLiHa IHTEHCMBHOCTI "6innx"
BINSHOK BXifHOro 306paXkeHHs, Mpu AKili 3abe3neyyeTbcs OTPUMaHHA BWXIAHOMO
300paXKeHHs 3aaHoT AKOCTI.

KoegilieHT Wwymy cuctemu Bisyanisalii BU3HAYa€ BiHOLIEHHA CUTHAN/WYM Ha
BXOZi O TaKOro X napameTpy Ha BUXOLi CUCTEMMU.

[JeTani 6inbWOCTi NpUX0oBaHUX 306paxkeHb BIAPISHAOTLCA CMNEKTPAIbHUM
cKnagom. [aHy iHhopmaLito MOXIMBO BMKOpUCTaTW ANs Bidyanisauii 306paxeHb Y
KO/bOpi.

Y nepeBaxHiii 6iNbLWIOCTI BUMAAKIB CyyacHa MeAMyHa anapartypa Ans
Bidyanisauii MeanKo-6ioforiyHmMX gaHux MICTUTL B C06i 3ac06M LMdpoBoi 06pobKM
300paeHb  (aHanoro-uugposi  nepeTBoptoBadi, BOyOBaHi  MikponpoLecopw,
iHTepteiicn Ao MiAKNHOYEHHS NEPCOHa/IbHOro KoMM’toTepa, BifANOBiAHe NporpamHe
3abe3neyeHHsT TOWO). 3a AOMOMOrow LMX 3aco6iB (amapaTHoOi Ta nporpamHol
CKMafoBMX) MOX/MBI MEBHI MeTogu 06pobkM  Oyfb-AKMX 306paxeHb: 3MiHa
KOHTPACTHOCTI  300paXKeHHS, 3aTeMHEHHS | BWMAWMMICTb [eTanein 306paKeHHs,
3MEHLUEHHA LWYMYy, KBaHTyBaHHA PpiBHA Ciporo, BIfHOBNEHHA 300paXkKeHb,
36iNbLUEHHA 300paXkeHb, BUABMEHHS (peecTpauis) Kpai abo KOHTYpY, CTUCHEHHS
300paXKeHHs, NepeTBOPEHHS 300paXXeHHS, PO3paxyHOK MapameTpiB 306pakeHHs (B
3anexHocTi Bif isnyHoi npupoam). Bei ui Metogun 6yayTb po3risHYTI B MPaKTUYHIN
4acTUHi poboTw.
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Y NbTpasBYKOBi 306paXKeHHS

OCHOBHUMIA MPUHLMM  OTPUMaHHA YNbTPAa3BYKOBUX 300paXkKeHb nonsrae B
peecTpauii BignosigHMMKM cnocobamu BifOWUTUX Bif HEOLHOPIAHOCTEW BHYTPILLHIX
opraHiB i TKaHWH oOpraHisMy Y3-npoMeHiB (exocurHanis). AMNAiTyga LuUX
eXOCWUTHa/IB BW3HAYaETLCA BiAHOLUEHHAM aKyCTUYHMX OMOopiB CepefoBuLl, AKi
MeXYITb MDK C000I, a TakoX (OpMOKO i po3Mipamu Bif6MBaKOUUX CTPYKTYP.
BuainatoTe Tpu BMAX BigbuBatouMx CTPYKTYP B 3a/1€XHOCTI Bif CMiBBiAHOLLIEHHS X
po3MipiB 3 [JOBXMHOK 30HAYHOUOI YNbTPa3BYKOBOI XBWAi. [0 nepwioro Buay
BIJHOCATb CTPYKTYpMW, PO3MIpM AKMX 3HAYHO MeHLUe AOBXMHW XBuii ¥Y3. Taki
CTPYKTYpM Bif6VBatlOTh YNbTPa3BYKOBI XBW/I Y BiAMOBIAHOCTI 3 TEOpIiE0 ANY3HOrO
poscitoBaHHs Peniest. Mpu LsoMy KyTOBUIA NPOCTOPOBUIA PO3MNOAIN BIAGUTUX CUTHaNIB
BE/IMKWIA, a KoediLliEHT BiAGWUTTS 3aneXWTb Bif 4acTOTW YNbTPasBYKY, fK (PYHKLUis
YETBEPTOro CTyNeHs. AMMAITya eXOCUrHaiB Bifi CTPYKTYP AaHOro TUMy He3HauHa.

Posmipu BigbuBatouMx CTPYKTYp [ApPYroro BuAy CyMipHi 3 [LOBXUHOWO
YNbTPa3BYKOBOT XBWAI. B LMX CTPYKTypax 3afexHicTb KoedilieHTa BigbuTTa Bij
YacTOTV CTae KBagpaTW4HOK, aMnaiTyga BigbuTUX CUrHaniB fewwo 36inbLuyeTbes,
ane KyToBUIA CNEKTP BiAOMTTS 3aIULLIAETLCS LUIMPOKUM.

1, HapewTi, KoM BiA6MBalO4a MOBEPXHS 3HAYHO MEPEBULLYE AOBXMH
YNbTPa3BYKOBOI  XBWi, NPOCTOPOBMIA  pO3MOAIN  BigbUTMX CUrHaNiB  CTae
KOHLIEHTPOBAHWUM i 3a/1eXKUTb BifJ HANPAMKY 30HAYHOUOTr0 Y/bTPa3ByKOBOro NPOMeHs
Ta OpieHTaLil BigbuBatoyoi NoBepxHi B npoctopi. KoediyieHT BIigbUTTA B Takux
CTPYKTYpax He 3aNeXuTb Bif YaCTOTW | BU3HAYaETbCA BUK/IKOYHO CMiBBIAHOLLEHHAM
aKyCTMUYHMX OMOpIiB  MeXylumnx cepefosull. [1ogibHi CTPYKTYpyM Has3uBaloTh
po3nogineHnMn  abo A3epkasbHUMKW. AMNITY4A eXOCUrHaliB, OTPUMaHWuX Big
BIOMBAOUNX CTPYKTYP [A3epKaibHOrO BWAY, 3HAYHO MNepeBuLLYyE amnniTyLy
Anthy3HOro BigoutTs.

PeanbHi 6ionoriyHi cepefosuLLa MiCTATb B CO6I BifbuBaloui CTPYKTYpW BCiX
BUAiB. [paHUUi OpraHiB i TKaHWH, MOBEPXHi CYAWH | MOPOXHWH MEepeBaXXHO
BiAHOCATLCA [0 BiA6MBaKOUMX CTPYKTYP A3epKanbHOro Bugy. pu dopmyBaHHI
YNbTPa3BYKOBMX €X0300paKeHb Bif MOAIGHUX CTPYKTYp CTBOPHOETLCS AOCUTb
3HAYHWMIA aKYCTUYHWIA KOHTPACT, O A03BOMSE "GaunTN” KOHTYPU BHYTPILLHIX
OpraHiB i TKaHVH.

BHYTpIlWIHI 06’€MHiI CTPYKTYpu OpraHiB, BHYTPILUHbOTKAHUHHI CTPYKTypU
BifHOCATbCA [0 AWGY3HMX BigbMBalOUMX CTPYKTYpP MEepLIoro i Apyroro BuAis.
Bisyanisauis exocurHanis Bif LUX CTPYKTYp Aa€ BiAMOBIAHWIA "TKaHWUHHWIA" (OH 3
aKyCTUYHUM KOHTPacTOM, MEHLUVM 32 NOMepeHild, Lo [03BOSE BUBYATU TEKCTYPHI
i MaKpOriCTOMOTiYHI  XapaKTepUCTUKN TKaHWH, Hamnpukiag, napeHxiMaTo3Hux
opraHis.

B 3aneXHOCTi Bif TOro, SKUM YMHOM PEECTPYHOTLCA MapameTpy BifOWUTUX Bif
MOBEPXHi OpraHiB i TKaHWH Y3-NpOMeHiB, PO3PI3HAIOTbL [eKiflbka peXxuMis
BisyanizaLii ynbTpa3ByKOBMX 300padkeHb. HainpocTiwmii 3 HWMX HasuBaloThb
A-pexxkumom (amplitude mode). Mpu A-pexxumi BigOUTI CUTHaIN BiSTBOPIOKOTLCS Ha
eKpaHi y BUrniagi amnaiTygHUX nikis, BiACTaHb MiX AKMMUW Bi4NOBiJae BifCTaHI M
06’€KTOM i BUNPOMIHIOBaYeM Yy MacluTabi npunagy (puc. 2):
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Exo-cLuiianm ;&0
nepeaHboi Ta Liaayssol
NOBEPXHI opraxy

LU kipa OpraH
" ¥PUC.2 =m

[na oTpuMaHHs A-exorpaM BMKOPUCTOBYIOTb 3BUYaHWUIA OLHOENEMEHTHUIA
JaTumnK, Yy AKOMY HarnpsMOK Y/bTPa3BYKOBOIO NMPOMEHS 3a/IMLLAETHCA HE3MIHHWUM Ha
npoTsA3i AocnifpkeHHs. Ha puc. 3 nokasaHwin ¢parMeHT npouesypu i pesynbrar
A-Bi3yanisauii ronoBHoro Mo3ky (exoeHuedanockonis).

_Q 50 xX
Puc. 3

Mpn B-pexxumi {brightness mode) pi3Hi 3a amMnniTygoro Big6bWTI Y3-MpomMeHi
MepeTBOPIOETLCA Ha ENEKTPUYHI CUrHanM Pi3HOT IHTEHCMBHOCTI | BigMoOBIAHO [0
LIbOr0o at0Th Ha eKpaHi TOYKM BIAMOBIAHOT ACKPaBOCTI (puc. 4):

A-pexum

B-pexLuii

Puc. 4
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BvkopucTaHHA BIAMOBIAHWMX METO/IB CKaHyBaHHS [JOCNiAXKyBaHWX 06’€KTiB
[l03BOSISIE B peaslbHOMY MacLuTabi yacy OAHOYacHO Bifobpasuti B B-pexxumi BCO
cucTeMy BIfIGUTUX CUrHaiB Y MAOWWMHI, B fKil BigbyBaeTbCa pyx Y3-MpOMeHiB.
OTpumaHi  npy UbOMY  €X0300paXKeHHs  opraHiB i TKaHWH  Ha3WBalOTb
exoTomorpamamn. Ha puc. 5 10 HaBefeHi NpyKagm eXxoTomorpamM pisHMX opraHi, y
TOMY 4MCAi i 3 HasABHICTIO MATO/ONYHMX YTBOPEHb (KaMiHLi B XXOBYHOMY MiXypi,
KanifspHa rematomMa B MeviHUi, acuMT Yy YepeBHili MOPOXHWHI, [0AaTKoBa
CeNesiHKa).

YKoBYHWMIA Mixyp AKYCTUYHI TiHi,"Ki BUHVKalOTb N03ady KOHKPEMEHTIB,
BHACNiJOK NOBHOTO BigOUTTA Y/IbTPa3BYKOBOrO CUrHasTy

1,2, 3- KOHKPEMEHTU (KaMiHLi) cepefiHb0i eX0-TYCTUHM
Puc. 5, ExoTomorpama XX0BYHOro Mixypa

[Oiaparma  TMedviHkoBi BeHW  dparmeHT Npasoi

. . H/
1- KaninapHi revianioma
Puc. 6. ExoTomorpama npaBoi YacTKW MediHKu
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MopoXXHWHA MaTKK Em6pioH M’A30BWiA Lap MaTKu (MiOMETIi)

Puc. 7. ExoTomorpama MaTku (BariTHICTb 12 TUXKHIB)

1- BEPXHS TPETUHA; 2 - CEpefHs TPETUHA; 3 - HWKHSA TPETUHA; 4 - AOAATKOBA CeNe3iHKa B AinaHL
BOPIT OCHOBHOI Ce/ie3iHKM; 5- (hparMeHT NiBOi HAPKN.

Puc. 8. ExoTomorpama cenesiHku

MapeHxima

BepxHiii nomoc  CuHyc  HwxHili nontoc  JliBa HUpKa
Npasoi HAPKN HUPKK NpaBo? HUPKX

Puc. 9. ExoTomorpama H/POK
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[Oiaparma
1- BiNbHa pignHa B YepeBHili MOPOXHWHI; 2 - MpaBa4vacTka NeyviHKu.

Puc. 10. ExoTomorpama 4epeBHOT MOPOXXHUHN

Mpy  He3MiHHOMY HanpPAMKY PO3MOBCIOMKEHHA Y/bTPa3BYKOBOro MPOMEHS
MOXe OyTW OTpUMaHWA We (LWH TN exo306paxkeHHs —M (motion mode) -
exorpama, ika xapakTepusye nepeMilLieHHs JOCigKyBaHUX CTPYKTYp Y yaci. Takuii
TUN  eX0300paXeHHs [03BONsE (DIKCYBaTM 3MiHWM  y> yaci FAVbUHKM  Micus
po3TaLLlyBaHHA PYXOMUX BI0MOrIYHUX CTPYKTYP, AKI 3HAXOAATLCS B3L0BX HanpsMKy
PO3MOBCHOYKEHHS Y/IbTPa3BYKOBOIO MPOMeHs. [aHuil MeTof AOCNIIKEHHS 3HALIOB
LUMPOKe PO3MOBCIOMKEHHA MPU BUBYEHHI PyXOMUX CTPYKTYP cepus. B 3anexHocTi
nig HanpsMKy YNbTPasByKOBOIO MPOMEHS MOXYTb ByTW OTpUMaHi exokapiorpamu
M-Tuny pi3HUX ginsaHok cepus (puc. 11).

Puc. 11
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HaBegeHi Bulle MeToan peecTpauii exo306paxkeHb [al0Tb MOX/MBICTbL B
6iNbLIOCTI BUMAAKIB OTPUMATU LOCUTb MOBHY AiarHOCTMYHY iH(opMauito. Ane B
OKpeMUX BMNafKax 3a OTPUMaHUMMK Mepepizamy OPraHiB i TKAHWUH BaXXKO YABUTU
NPOCTOPOBY KOH(pirypaLito, 4OCNigKyBaHOro 06’°eKTa BHaCNifoK CKNagHUX aHaTOMO-
TonorpagivyHnx cnisgBigHOLWEHb. TOMY B OCTaHHI poKy LUMPOKO BUKOPUCTOBYHOTLCA
TpuBUMIpHI (3B) 306paXkeHHs opraHis i TkaHWH. Mpy uboMmy nig 36-306paXeHHAM
PO3yMitOTb 06’EMHMWIA MacuB AaHWX, SKWA CUHTE3YETbCS KOMM’OTEPOM 3 Habopy
[BOBMMIpHUX repepisiB. 19 OTPUMaHHA Takux 300paxeHb BUKOPUCTOBYHOTb
crneyianbHi AaTyvMKy i BignoBigHe nporpamHe 3abe3nedveHHs. Ha puc. 12 nokasaHo
ynbTpa3BykoBe 3b-306paXkeHHs Moay:

Puc. 12
OCTaHHbOIO HOBUHKOK YNbTPa3BYKOBOI Bi3yanisauii crana MOXIMBICTb
OTPUMaHHS, TaK 3BaHUX, 4B-306paXKeHb BHYTPILLIHIX OpraHis.
Mig 46-306paXXeHHAM pPO3YMitOTb MOX/IMBICTb CMOCTEPEXEHHA TPUBUMIPHUX
300paXkeHb 3 Pi3HUX CTOPiH (06epTaHHs 30-306paXKeHsb).
Ha puc. 13 nokasaHi npuknagn 20, 36 i 46-306paxeHb nnogy:



BigMiTMMO TakoX YnbTPa3BYKOBiI [ONMIEPIBCbKi 300paKeHHs KPOBOTOKY B
CyAMHaxX AOCMIMKYBaHNX TKaHWH. Mpy LUbOMY MNEBHWIA KOMip BifAMOBigaE NeBHIN
LUBMAKOCTI | HAaNpsMKY KPOBOTOKY.

[na uboro BUKOPMCTOBYIOTb CeLia/ibHI JaTymKy, L0 NpauioloTh 3a eeKToM
[Jonnnepa. Edext Jonnnepa y B1NagKy MeauyHux ¥ 3-40ChiMKeHb NONArae y 3MiHi
4acToOTU XBWSib, AKI CPUIAMAOTLCA epuUTPOLMTaMU KpOBi, BHACAIAOK TXHLOrO pyxy
BIZIHOCHO AaTumka.

Ha puc 14 HaBeaeHWin npukiag AOCNISKEHHS COHHOT apTepii 3a 4OMOMOro
[onnnepiBcbKoro metoga (B YopHo-6inoMy BapiaHTi).

Puc. 14

PeHTreHiBCcbKi 306paXKeHHs

®isnyHi  NpuHUMNK  Bi3yanisayuil PeHTreHIBCbKUX 300paXeHb MoNAralTb Yy
Pi3HOMY  MOMMIMHAHHI  PEHTFEeHIBCbKOr0  BUMPOMIHIOBaHHS  HEOAHAaKOBUMMW  3a
CTPYKTYPOI TKaHWHaMW, XiMiYHIA 4iT Ha (hoTOoMANIBKY, PEHTreHONOMIHECLEHLIT.

AKLLO B3ATW CMiBBIAHOLIEHHA MACcOBUX KOEILiEHTIB NOMMMHAHHA A1 «icTok
(Ca3(P04)2) i M’akmx TkaHUHKM a60 Boamn (H20), MOXXHa oTpuMaTK:

u_ .
TKICTOK __

TBOAM :

Taka CyTTeBa Pi3HULSA NOMIMHAHHA PEHTTEHIBCLKOIO BUMPOMIHIOBAHHA Pi3HUMMN
TKaHMHaMW [403BONSE B TiHbOBI NPOEKLiT 6a4nTV 300PaXKEHHS BHYTPILLHIX OpraHis
Ha poTonnisLi abo NHOMIHECLLEHTHOMY eKpaHi.

Haii6ifblu NMOLIMPEHOK PEHTreHONOrYHO MPOLeaypoto € peHTreHorpagis -
OTPUMaHHA Ha oTonniBLi 3HIMKIB [OCNiLKYyBaHWX opraHis. Bigmitumo, wWwo
3aCTOCYBaHHA Cy4acHMX LM(poBUX 3acobiB 06pobKy iH(opmayii [03BONSE B
NepeBaXHili GiNbLIOCTI BUNAAKIB OTPMMYBATV PEHTIEHIBCbKE 300PaXKEHHS Lie 1 Ha
LngpoBOMY HOCIT, Hanpuknag, ONTUYHOMY AWCKY, | nepernsgaty ioro 3a
[OMOMOrol0 ~ CreLjiafbHOro  MporpamMHoro  3abesneyeHHs Ha  MEepPCOHabHOMY
KoOMN’toTepi.

Ha puc. 15 npuBefieHe peHTreHIBCbKe 300paXKeHHs TpYyAHOT KNITKK:
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Puc. 15

AKWO AOCAIMKYBaHWA OpraH i OTOYYHUi TKaHWHW MPUGAN3HO OAHAKOBO
MOrIMHAOTL  PEHTIEHIBCbKE BUMPOMIHIOBAHHSA, TO BWKOPWUCTOBYHOTb CriewiaibHi
KOHTPACTHI pevyoBUHW. Tak, HaNpUKaL, NPy PeHTreHIiBCbKMX A0CNIMKEHHSAX WNYHKA
A KULWKIBHMKA BUKOPWUCTOBYIOTb Cynb(aT Gapito, SKUA MOrAMHAE PEHTreHiBCbKe
BUNPOMIHIOBAHHSA 3HAYHO CUJIbHILLE, HDK OTOYYHOYI TKaHUHM (MOPSAKOBMIA HOMep
6apito gopisHioe 56). Ha puc. 16 npuBefeHUit NpUKNaL PEHTreHIBCbKOro
300pKEHHSA KMLLKIBHMKA 3 BUKOPUCTaHHAM CynbdaTy 6apito:

Puc. 16
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Pigki KOHTpaCTHi peyoBWHW, Hanpuknag, po3YMHKU, SKi  MICTATb 1og,
BUKOPWCTOBYIOTb A1 LOCAIAXEHHS HUPOK, XOBIIAbro Mixypa, KpoBOHObHMX CyauH
(nopsigkoBUiA HOMep ofy AOPIBHIOE 53).

Y [esiknx BuMafKax B SKOCTi KOHTPACTHWX PEYOBMH BUKOPUCTOBYHOTb rasu,
ryCTUHA IKUX MEHLUA, HXK FYCTHa TKaHWH. KOHTpaCcTHi peyoBMHM, AKi NOTMHAIOTH
PEHTreHIBCbKE BWUMPOMIHIOBAHHS  CUJIbHILLE OTOYYKOUMX TKaHWH, Ha3MBaKOTb
MO3NTMBHUMK, a Ti, WO MOMAMHAOTL MeHLIE 3a OTo4ylue CepefoBulle -
HEeraTMBHVMM. ;

MeToaMKa  PEHTreHONONIYHOrO  AOCAIMKEHHS  KPOBOHOCHWX  CYAMH 3
BMKOPUCTAHHAM  KOHTPACTHOI  PEYOBMHW -HA3MBaeTbCA  aHriorpadieto.  Mpu
aHriorpagii B AKOCTi KOHTPACTHWUX pedbBMH BUKOPUCTOBYIOTb PO3YMHM, LLO MICTATb
og abo cneyiaibHi HEIOHHI areHTw.

KoHTpacTHa pe4yoBMHa BBOAWTLCA B BeHY abo apTepito 3a 4OMOMOrol KaTeTepa.
Micna BBEAEHHS KOHTPACTHOI PEYOBMHM HeramHo MPOBOAWTLCSA  BiAMNOBigHE
PEHTreHoMoriYHe gocnimpkeHHs. Ha puc. 17 HaBefeHuld npuknag aHriorpadii cyamH
rO/IOBHOr0 MO3KY:

Puc, 17

PisHoBMAOM aHriorpadii € KopoHaporpagis - peHTreHooriYHe JOCigKeHHSs
cyanH cepusd. Ha puc. 18 nokasaHi mpukiagu icopoHaporpagiuyHux 306paxKeHs,
OTPUMaHMX 3a [JOMOMOrOH  CMeLiaNbHOr0  PEHTreHIBCbKOro  0611afHaHHA —
KopoHaporpada.

MeToAMKa  PEHTreHOMOriYHOro  LOCMIMKEHHA  MOJIOYHOI  3a103M 3
BUKOPWCTAHHSIM KOHTPACTHOI peqoBMHM ab0 6e3 Hel HasnBaeTbCA Mamorpadieto. Ans
OTPMMaHHA MamMorpaM BWKOPWUCTOBYIOTb CrieLiiani3oBaHi peHTreHiBCbKi anapatu -
mamorpacu. Ha puc. 19 HaBefeHWiA NpuKnag MamorpaMu 3 YiTKUMU O3HaKamu
NYX/MHW.
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Mpn  HeoOXiQHOCTI  OTPMMAHHA  LUBMAKMX  AiarHOCTUYHMX  BigOMOCTEN,
Hanpuknag, nig yac onepawiii abo Npy MacoBUX 0OBCTEXEHHSAX BEIMKMX YaCcTUH Tifa
nawieHTa peHTreHorpamy NPocTo PO3rNsfaloTh Ha MHOMIHECLEHTHOMY eKkpaHi. Taka
PEHTreHONOriYHa METOANMKA Lia3nBacTbCa (hIH0OPOCKOMIED.

MpuHyiinii ~eHTreHiBCbKOT KOMM’I0TepHOT TOMorpadii

MeToay OTPUMAHHS  3BUYAHWX TiHbOBMX 300paXeHb Yy  TpaguuiiiHil
PEHTrEeHIBCbKIl/  AiarHOCTWLi MaloTb CYTTEBI 0OMeXeHHs. [lo-nepue, npu ix
BUKOPUCTaHHI 3aBXAW OTPUMYKOTb ABOBMMIPHI MPOEKLUii TPUBUMIPHMX CTPYKTYP,
BHACNiJOK 4Oro OTpMMaHe 300paXeHHS € pe3ynbTaTOM HakKnafjaHHA [eKinbKox
nnaHiB 06’eKTa, WO 3HAYHO YCKNALHIOE iAeHTUMDIKaLi0 HOPMaIbHUX | MATONOTIYHUX
yTBOpeHb. [lo-gpyre, npu CTaHAAPTHWX PEHTreHOMONYHMX MeTofaX BaXKo
AvdepeHLitoBaTU M’AKi TKaHWHW, OCKiNbKW pO3fifbHa 34aTHICTb 3a YCTUHOK He
6inbLe, HX 2 %. Kpim TOro, Taki MeTogn He fat0Tb MOX/IMBOCTI KifIbKICHOT OLiHKM
PEHTreHIBCbKOT TYCTUHW  JOCNIMKYBaHWX TKaHWH, TOMY WO JfikKaps-giarHocta
LiKaBNsTb, NepLU 3a BCe, Mai BiAXWUNEHHS TYCTVHIA B 06°€KTi 3 BEIMKMM fiana3oHoM
FYCTUH, a TaKoX Halibi/fiblL TOYHA S0Kani3aLis naTtonoriyHyWx 3miH. 3 ornsgy Ha ue
BULLEBKa3aHi HeLoNiKW CTaHLAapTHUX METOZIB PEHTreHOMOrYHOro AOCNiIKEHHSA B
psAgi BUNaaKis € NPUHLMNOBUMM.
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HagssnyaiiHo BaXNMBUM  ANS  MOAAIbLIONO  PO3BUTKY MEAULMHM  CTano
BigKpUTTA B 1973 poui HOBOI METOAUKW PEHTFEHOMOrYHOIO [LOCAIMKEHHS, fKa
Ha3MBaETLCA PEHTTEHIBCbKOK KOMM’IOTEPHOK ToMorpadieto (MiKHapogHa Ha3Bsa
CT - computer tomography).

Y 1979 poui aHrniicbki iHxeHepn XayHcding i Kopmak 3a po3pobky metogy
KOMM’t0TepHOT ToMorpagii oTpuManyt HobeniscbKy npemito 3 MeuLnHK.

PeHTreHiBCcbKa KOMM’lOTepHa ToMorpais 3abesnevye OTPUMaHHA CYKYMHOCTI
3006pakeHb  MOMEpeYHMX LapiB  AOCAifpKyBaHOro 06°’ekta 3a  [OMOMOro
MaTemMaTU4yHOI 06pO6KM MHOXWUHW PEHTIEHIBCbKUX 300paXXEHb KOXHOr0 OKPEMOro
wapy, 3pobneHMX nig PisHAMKW KyTamu. [HWUMK CcnoBamu, 3a [OMOMOroro
KOMMN’KoTepa i creuiaslbHUX MaTemMaTUYHUX METOLIB, BifOYyBa€eTbCs PEKOHCTPYKLIS
[BOBVMMIPHOrO 306paXKeHHs MEBHOrO0 MOMepPeYHOro Lwapy o6’ekta i3 cepii
OJHOBVMIpPHMX MPOeKLiiA. M0NOBHOK i MPUHLMMNOBOKD BIAMIHHICTIO 306paXKEHHs B
KOMMN’KOTEPHIli TomMorpadii Bif 3BMYaiAiHOrO PEHTIEHIBCLKOr0 300paXKEHHS € Te, WO
BOHO MOCTae AK pe3y/bTaT TOYHUX BUMIpIOBaHb i 064MCeHb, AKi BiAHOCATLCS came
[0 0bpaHoro wapy. ToMy 306paXXeHHs B PEHTTEHIBCbKIA KOMN’KOTEPHIl ToMorpadii
He MalTb MNepepaxoBaHWX BULE HefOMiKiB  TPaguUiNHOT  PeHTreHiBCbKOI
[iarHoCTMKK: po3fifbHa 34aTHICTb 3a FYCTMHOK TKaHWH B AECATKM pasiB 6ifblua,
HIXX Ha TpaguLiiHNX PEHTTeHIBCbKMX 3HIMKaX, L0 f03BONSE A06pe AudepeHLitoBaTu
M’Ki TKAHWUHW, PO34iNATV 306paXkKeHHs CTPYKTYp, IKi HaKNagatoThCs OAHe Ha OaHe, i
TOYHO BU3HAYATM JiNAHKN NATONOTIYHMX 3MiH.

MpuHUMNM KOMN’IOTEPHOT TOMorpadii y rpadiyHoMy Burnsgi 306paxeHi Ha
puc. 20. TOYKOBWUIA PEHTreHIBCbKWA BUMNPOMIHIOBAY | [JETEKTOP CUHXPOHHO
nepeMmilLyoTbCs 3 NMPOTUNEXHUX CTOPIH Bif AOCNIAKYBaHOro 06’ekTa, "po3cikaroumn™
el 06°eKT nonepek. [eTeKTop yBeCh Yac PEECTPYE BUMPOMIHIOBAHHS, LLLO MPOALLIO
uepe3 OO’ekT. ToOTiM cucTema "BUMPOMIHIOBAY-AETEKTOP" 00EpTaETbCA Ha LEeAKMWin
KYT BIfLHOCHO LieHTpYy 06’°€KTa, i NpOLEeC CKaHyBaHHSA MOBTOPHOETLCA. Y Ci NOCNiILOBHI
CUrHaNIN [eTeKTopa KBaHTYIOTbCA (NepeBoAsTbLCS B LMPOBY (hopmy) 3a A0MOMOro
AU  (aHanoro-umdpoBoro nepetsopioBava) i Hagxofats po EOM, pe
06po6NATLCA 32 CreliasbHOK MNPorpamMoro, B pesy/bTaTi Yoro CUHTE3YeTbCA
[BOBVMIpPHE PeHTreHiBCbKe 300paXKeHHs LOCNiAKYBaHOro Lwapy.

peHTreHiBcbka
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IHhopMaLilo nNpo  BHYTPILLUHIO CTPYKTYpY [AOCAiAKyBaHOro 06’ekta B
PEHTreHIBCbKIA  fiarHOCTMLi Hece NPOCTOPOBWIA  PO3MOAIST  iIHTEHCMBHOCTI
PEHTIEHIBCbKOr0 BUMPOMIHIOBAHHS, fKe NPOWLLNO uepe3 Lell 06°ekT. [hKepeno
BUMPOMIHIOBaHHSA, AeTEKTOpP i BIANOBIAHO BCi NPOMEHI pO3TalloBaHi B M/OWMWHI, fKa
cnisnafae 3 MOWMHOK AOCMIMKYBAaHOro nepepisy, Y UbOMY BUMAAKY 3afjadva
PEKOHCTPYKLUIT 306paKeHHs 3BOAMTLCA A0 ABOBMMIPHOI i fBASE COOOK MOLIYK
po3noginy L (X, y) B 3aaHoMy nepepisi.

MpUHLMIM PEeKOHCTPYKLIT NoKasaHi Ha puc. 21:

a) roMOreHi30BaHuin 06’°€KT, MOHOXPOMATWUYHE BUMPOMiHIOBaHHS:

[ ] [ =/10-e~"
P-JJ1—|:L|,—d
1, 1/,

6) HEroMoreHi3oBaHuin 06°€KT, MOHOXPOMATUYHE BUMPOMiHIOBaHHS:

I = IO e ~P\'"hi~/n2'4r ~M3 A _ IOE{ £ .Y K« :ﬂocy

B) HErOMOT€Hi30BaHMIA 06°€KT, NOMIXpPOMaTUYHE BUMPOMIHIOBaHHS:

ETi

I= 1 /0()*e°  cIE

ux,y) =1

lo- iHTEHCUBHICTb PEHTreHIBCbKOr0 BUNPOMIiHIOBaHHSA, L0 Najae Ha 06’eKT;

| - IHTEHCWBHICTb PEHTrEHIBCLKOrO BUNPOMIiHIOBAHHS, LLLO NPOMLLO Yepe3 06 ’eKT;
\i - KoediLieHT NOrNNHaHHS;

A - ToBLWMHA 06’eKTa.

Puc. 21

NiHIAHI KoedilieHT NOrAMHaHHA B KOMN’tOTEPHI ToMorpadii BU3HaYal0Tb Y
BIHOCHUX OAMHMUAX LUKanW, AKYy 3anpoBague XayHc(ing. HwkHA rpaHuus i€t
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LIKANM -1000 BIAMOBIAAE MOIMIMHAHHIO B MOBITPI, BEPXHA +1000 - MOI/IMHAHHIO B
KiCTKax, 3a Hy/lb MPUiMaloTb KoeilieHT NOrIMHaHHA BOAW.

TexHi4YHi 3ac06M PeHTreHiBCbKOT KOMM o TepPHOT TOMorpadil

3a [ABagusATb POKIiB po3p06/ieHO BXe JeKifbka MOKONiHb KOMM'KOTEPHUX
TOMOrpais. B OCHOBHOMY 3yCWNA iHXEHEPiB CNpsMOBaHi Ha 3MEHLUEHHS 4acy
CKaHyBaHHS | PEKOHCTPYKLLiT 306paXKeHHs.

Y ToMmorpaax nepLioro MoOKOAiHHA (puc. 22) CKaHyBaHHS [OCNigXKYBaHOro
06’eKTa 3AiliCHIOBAN0OCA OAVHUYHUM KOSTIMOBaHVMM MPOMEHEM, a BUMPOMIHHOBaHHS,
fKe MpoNLLNO Yepe3 O6’EKT, peeCcTpyBasiocb OfHUM JeTekTopoM. CucTema
"BMNPOMiHIOBaY-AETEKTOP” BMKOHYBana 180 fiHIAHMX CkaHyBaHb, 06epTalumchb
nicns KOXHOro CKaHyBaHHS Ha 1°. TomorpaamMu nepLioro  MOKOAiHHS
KOpPWUCTYBANNCh TibKW 411 AOCNIAKEHHSA FOOBHOIO MO3KY.

Puc.22

Y ToMorpafax 4pyroro nokofiHHA cucTema “"BMNPOMIHIOBAY LETEKTOP" TakoX
30i/icCHI0E 06epTOBO-NOCTYNaNbHUIA PYX BiJHOCHO AOCAiAKyBaHOro 06’ekTa. OfHaK
3aMiCTb  OHOIO  PEHTIeHIBCbKOro  MPOMEHS  CKaHyBaHHA  BUKOHYETbCA
PEHTrEHIBCbKMM MyyKoM (puc. 23), SIKWIA CKNafaeTbest 3 AeKinbkox (Big 3 ao 52)
KONMIMOBaHMX MPOMEHIB | Takol X KiNbKOCTI AeTekTopis. Mpn ofHOMY NiHiliHOMY
CKaHyBaHHi B LUbOMY BWMAaAKy 3HIMAETbCA CYKYMHICTb CUrHaniB, fKa MIiCTUTb
iH(hopMaLito Npo uinuii Habip HesaneXHUX NPoeKLiil, BUMiptoBaHNX OfHO4YacHo. Lle
[,03BONSE MPOMNOPLIAHO 36iNbLUMTM KYTOBWIA KPOK 06EPTY KiNbKOCTI 4ETEKTOpIB i,
BIZNOBIAHO, 3MEHLUUTM Yac CKaHyBaHHS OLHOro Lwapy. MouuHatoun 3 anapartis
[PYroro MoKOJiHHSA, PeHTreHiBCbKa KOMM’toTepHa ToMOrpadis BUKOPUCTOBYETLCA

ANs AOCNIIPKEHHS BCbOrO Tifa.
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Y ToMorpaghax TPeTbOro NOKOMiHHS CKaHYBaHHS 3[iiCHIOETLCS PEHTTEHIBCHKUM

ny4ykoMm Yy ¢opMmi Bisfa, SKWIA MOBHICTIO MepeKpuBae LOCAIAKYBaHUIA 06°eKT
(puc. 24):

Puc. 24

Cuctema "BMMPOMIHIOBaY-AeTEKTOP" 6e3nepepBHO 06epTaeTbCsl  HaBKOMO
06’ekTa Ha 180° abo Ha 360°. BunpomiHioBaYy MNpautoe B iMMAYIbCHOMY PeXumi, a
BUMPOMIHIOBaHHS BMMIPIOETLCS BEMMKOK KinbKicTio (6inbwe 300) geTekTopis. Yac
CKaHyBaHHS 06’€KTa He nepesuLLye 5 c.

CucTeMy YeTBEPTOrO NMOKOAIHHA Pi3HATLCA Bif NONEPEAHIX TUM, L0 AeTeKTopY
B HUX YTBOPIOKOTb HepyXOMWIA KifbLEBUAHWIA BMOK, HaBKOMO SKOro obepTaroTbes
BMNPOMiHIOBaY i 610K KonimaTopis (puc. 25):

Puc. 25

KinbKicTb geTekTopiB 36inbwyeTbcst 40 1000. Be3nepepBHUIA PEHTIEHIBCbKUIA
ny4yok y opmi Bifna MOBHICTIO MNepekpuBae [OCAiAKYBaHUIiA 06’ekT. Yac
CKaHyBaHHs He nepesuLLye 1-3 c.

Ha TenepiwHii yac BUNYCKatOTLCA KOMM’OTEPHI TOMOrpadu pisHOro Knacy B
3a/1eXXHOCTI Bif IX NPU3HaYeHHs - CKNagHi Modeni 3 BEIMKUMU MOXMBOCTAMU A/15
MPOBEAEHHS YHIKa/IbHWUX AOCAIMKEHb | BifJHOCHO MPOCTi i AelueBi 3 0OMEXeHUMU
MOX/IMBOCTAMU, NPU3HAYeHi ANA  3BMYAAHUX  [JOCNIMKEHb 3@  [OMOMOroH
BignpaLb0BaHNX METOAMK.

OTpumaHHs 300paXkeHHs nepepisy 06’€KTa B PEHTIEeHIBCbKIA KOMM’IOTepHil
TOMOrpadii 6a3yeTbCs Ha BUKOHaHHI Takux onepawii:

- (hOpMyBaHHs KONIMOBALOro My4yKa PEHTreHiBCbKOro BUMPOMIHIOBaHHS,
CTabiNbHOTO 3@ IHTEHCUBHICTIO | CMEKTPANIbHUM CKNIajoM;

- CKaHyBaHHS AOCMI[KYBAHOro 06’€KTa LM MYYKOM LLASXOM MepeMilleHHs
BUMPOMiHIOBaYa i CUCTEMM AETEKTOPIB BiAHOCHO 06°€KTa;

- BWMIpIOBaHHS IHTEHCMBHOCTI BUNPOMIHIOBaHHS, IKe NPOIALLIO Yepes 06’eKT,
3a JONOMOrol0 CUCTEMU [IETEKTOPIB;
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- MifICVNEHHA | MEPETBOPEHHS Pe3yNbTaTiB BUMIPOBaHb Y LIMQPOBY (hopmy;

- CWHTEe3 3006paXeHHs 3a CYKYMHICTIO BUMIPIOBaHWX faHWX, LU0 BifHOCATHCS
[l0 0bpaHoro Lapy;

- Bisyasizayla 306paXXeHHs Ha ekpaHi gucnneto.

3rifjHO 3 HaBefeHUMU BULLE OnepaLisMii B PEHTreHIBCbKOMY KOMM’HOTEPHOMY
TOMOrpai YMOBHO MOXHa BUAINUTY Taki PYHKLIOHaNbHI BY3:

- PEHTTEeHIBCbKMIA BUNPOMIHIOBaY;

- [PKepeso XMWBMEHHA ANA PEHTIeHIBCLKOTO BUMPOMiHIOBaYa;

- CKaHytoumii NpuCTpili i CTin nawieHTa;

- CMCTeMa efIeKTPOHHOIO MepeTBOPEHHS BUMIPIOBAHUX CUTHAIB;

- 3ac06M 064UCNIOBANBHOT TEXHIKW 15 PEKOHCTPYKLiT 300paXKeHHs;

- 3acobwm Bisyanisauii.

30BHILLHIV BUrNAL PEHTTEHIBCLKOrO KOMMN’OTEPHOr0 ToMOrpada HaseaeHuid Ha
pvc. 26:

Puc. 26
Po6oTa i3 306padkeHHAMUN B PEHTIEHIBCLKIA KOMMN’KOTEPHI ToMorpadii

Pe3synbTatn AocnigkeHHss B KOMM’HOTePHin Tomorpadii HabyBaroTb hopmu
po3noAifly BE/MYMHKM  MIHIAHOIO  KoediillieHTa MOr/IMHAHHA  PEHTIeHIBCbKOro
BUMPOMIHIOBaHHS B [OC/ILKyBaHOMY nepepisi. TOMy HamiBTOHOBE 300paXeHHs €
3py4HUM CMOCOBOM YSBMIEHHS OTPUMaHOI iH(opmaLii, a cy6’eKTMBHa BisdyanbHa
OLiHKa 3006paXkeHHs MOXe OyTW MPOKOHTPO/bOBaHA JlikapeM-fiarHOCTOM  3a
[OMOMOrOK0 TOYHMX | O6’EKTMBHMX AaHWX, SKi MOXHa BWMKOPUCTOBYBaTU Ans
NoLasbLLIOro aHaisy.

O6’eM iHthopmaLi, AKMiA MICTUTLCA B TOMOrpami, NpW HLWMX PIBHUX YMOBaX
npn6nansHo B 100-1000 pasis 6inbLUMiA, HIXX Y 3BUYAViHIA peHTreHorpami. [ns Toro,
Wob nikap 3Mir Haiibinbw eheKTMBHO KOPUCTYBaTWUCA LI€H  iH(hopmaLlieto,
pO3p06EHi pi3Hi Nporpamn AUCNNeliHOT 06PO6KM 306paKEHHS.

HaiyacTiLle BUKOPUCTOBYHOTb Taki Nporpamu:

1 3MiHa piBHS LEHTPY BiKHa OAMHWYHUMKU Kpokamu Big -1000 go +1000 i
3MiHa WuprHK BikHa Big 1 go 2000. BikHOM Ha3uBalOTb MEBHY YaCTUHY MOBHOrO
[fianasoHy 3HaveHb KoedpillieHTa MOrMHaHHA B OAMHWMUAX H, skomy Bignosigae
nepenas BeNMYMHM ACKPAaBOCTI €KpaHa HariBTOHOBOro Awucnses Bif 6inoro fo
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YOpHOro. TakMM YMHOM; 3aBafjM MOXHa 00paTu BiKHO TaK, W06 AeTalbHO
po3rnspaTn CTPYKTYPY TKaHWH 3 MEBHOK PEHTTEHIBCbKOK TYCTUHOLO.,YCi iHLWI
TKaHWHKW, TYCTUHA AKX He NOoTpannse 4O BikHa, Ha ekpaHi OyayTb Bifobpaxatucs
abo 4opHMMKM, abo GiNMMKU, He3aNeXHO Bif pPealbHUX 3HAYeHb PEHTTEHIBCbKMX
FYCTUH. 3MIHIOYN LEHTP | LUMPUHY BiKHA, MOXHaA AeTafbHO BMBYATW CTPYKTYpY
6y ab-AKNX TKaHWH 3 PEHTIEHIBCbKMMM FyCTaHamMK, LU0 NeXaTb B AianasoHi Bif -1000
f0+1000.

2. O6MpaHHIO NEBHOT AiNsHKK Ta i KinbKicHa ouiHka. OnepaTop MOXKe obpatu
Oyab-AKOro po3mipy i opMun AiNsHKY, Sika oro LikaBWTb, MOYMHAOYM Bif TOYKM
(enemeHTa 306paXkeHHs abo nikcena) 40 BCbOro 306paxKeHH:. MpKn LbOMY Ha ekpaHi
AMcnnen BUCBIYYETLCA Taka iHpopmaLis: cepefHe 3HaYEHHSA PEHTIEHIBCLKOT NYCTUHN
B 06paHiil 4insHLi, cTaHAapTHe BiAXWNEHHS CepefHbOro 3Ha4eHHS PEHTreHIBCbKOI
rYCTUHK, KiNbKICTb €NeMEHTIB 300pakeHHs (MikceniB) B 06paHii AinsHui. Taka
iHpopmMaLlis Aae 3MOry 3HaXOAUTU AINSHKM 3 TYCTUHOLO, L0 PI3HATLCA Bif MYCTUHU
OTOUYHUMX TKaHWH, AKi He BUPaXXatoTbCA Bi3yarbHO Ha ekpaHi gucnnes. MNpu usomy
CTaTUCTUYHO BM3HAYAETLCA BIPOriAHICTL PI3HWLI CepefjHiX 3HayeHb TYCTUHW [BOX
MOPIBHIOBaHWX LiNAHOK.

3. [Ons 6inbWw  AeTabHOrO  AOCAIAKEHHS CTPYKTYpU 06°ekTa  Maclitab
306paXKEHHS MOXeE OYTY 3MIHEHWIA LLLOHAMEHLLE B YOTUPW Pasi.

4. HaknagaHHs Ha 300pa)keHHsi KOOPAMHATHOI CITKM Ans BidyaslbHOI OLiHKM
reoMeTPUYHNX PO3MipiB 06PaHOI AiSHKN.

5. BigHiMaHHA [BOX 306paXeHb OLHOrO Lapy, Hanpukiagd, 6e3 BBefeHHs
KOHTPACTHOT PEYOBMHM i NiCNA Takoro BBEAEHHS.

6. [lobygosBa npodinto posnoginy PeHTreHIBCbKOT FYCTUHU MK [BOMa
06paHMMKN Ha 306paXKEHHI TOUKaMW.

7. TMobygoBa rictorpamMn po3noAiny MMOBIPHWMX BiAXW/IEHb Bif CepeaHix
3HaYeHb BUMIpPHOBAHOT BE/IMYNHK B 0BpaHili AiNsHL.

8. Po3paxyHOK i BiATBOpeHHs1 (DpOHTa/IbHOro abo caritanbHOro 3pisiB 3a
CYKYMHICTIO MOnepeyHnx nepepisis.

Y cyyacHUX MOAENAX PEHTIEHIBCbKMX KOMM’'IOTEPHUX TOMOrpadis nporpamHe
3abe3neyeHHs nepefdavac MOXIMBICTb PEKOHCTPYKLIT TPUBUMIPHUX 306paXkeHb. B
LMX MOAENsaxX peHTreHiBCbKa TPyOKa MOXe pyxaTuch TakoX no cnipani (puc. 27), a
cam TOMOrpag HOCUTb Ha3By CMipasbHOTO.

3BUYaAHUI TOMOrpag cnipansHuii Tomorpad
(2 0 ~LIGPaKENHS) (20, 30, 40"306parkeHHs)

Puc. 27

AK | npy Bisyanisauii y/bTpasBYKOBUX 300paxeHb, Nig 4E)-peHTreHiBCbKnM
306pKEHHAM PO3YMiOTb MOX/IMBICTb 1AOr0 06epTaHHSA B Pi3Hi CTOPOHM.

Ha puc. 28 HaBefeHi npuknagnm 306paxeHb, OTPYMaHUX 3a A0MOMOro
TomorpadiB pi3HUX Mogeneii:
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Tomorpama nonepexkoBoro Bigainy Tomorpama opraHiB rpygHoT KNiTKn

xpebTa (nonepeuHwuii nepepis)
Tomorpama rofoBHOro MO3Ky Tomorpama rojloBHOro Mo3Ky
(nonepeyHuii Nepepis) (nonepeyHwuii nepepis)
Tomorpama ronoBHoro MoKy Tomorpama ronosm Ta Wui
(TpBMMIpHe 306paxeHHs) (cariTanbHuii nepeps)
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Tomorpama CTynHi i: Tomorpama HAPKK, HUPKOBOT apTepil
Ta aopTy (PpOHTa/IbHUIA Mepepis)

A (T Puc. 28

! PagioizoTonHi 306pa>KeHBist

CrabinbHi  efleMeHTV Ta pafioakTvBHi  i30TonM B pi3HU”  Ipllecax
KUTTERIANBHOCTI Bi0NOrivHMX 06’€KLL MOBOAATL Cebe ripaktM%Ho %Hakoso. Are
3aBASKM BUMNPOMIHIOBaHHIO, palUK|bHWiA i30Ton (pagioHyKnig) 3aBXaM MOXHa
BIAIPi3HUTY Bif CTaGiNbIAN M NEMEPITLL, WO HasBHI B OpraHiami. Ha LpoMy 6a3yeThes
Lina rpyna giarHoct*Mivx metogis, BiAOMMX Mg 3ara/lbHOK HAa3BOH MOMIYEHNX
aToMmiB.

MeT64, NoOMiYeHNX aTOMIB MONArae y TOMy, L0 B OpraHn abo TKaHWHW BBOAATb
HEBENMKY Ki/IbKICTb PagioHYKNIAIB | BM3HaYatOTb X MiclUe po3TallyBaHHS 1
aKTMBHICTb.  PaflioakTvBHI  i30TOUM, $Ki  BBEAEHO B  OpraHiaMm, MOXYyTb
HaKOMUYyBaTCb B OKPEMMX OpraHax i TKaHWHax. OpraHW i TKaHWHW, 0CO6/MBO
YyT/MBI 40 AiT NEBHOrO i30TOMY, HA3UBAKOTL KPUTUUHUMM.

HaBogumo feski pafioakTyBHi i30TOMK Ta BiANOBIAHI iM KPpUTWYHI opraHn (4vie.

Taon. 2 ) A ¥ V.
i % _ Tabmus 2
, PagioakTuBHMIi i30TON KpI/ITHLIH,HH opraHY
s @ u1posa il
KicTto!
16" LUKipa
;240051 §’  HUPKW, fIereHi
25MIM%6 HMPKW, NediHka
. 28Nein, 2No 65, reCuiss MeyviHKa, nereHi
95 o] LMTOBMHA 371038 . -
T -, @ﬁezl%/ KpOB, fiereHi [ 4
W 81 M 531
84Po21° cenesiHka

JWMa24 348 e7i, 4@ s BCE TiNo [



MeToa MoMiYeHNX aToOMiB Ay>Ke YyTIMBMIA. 3a [OMOMOrOH CyyacHMX 3acobis
MOX/IMBO BUSBUTW HAasABHICTb HaBiTb OAHOr0 PafioakTMBHOrO atoMa. HasBHICTb
10s-106 aTOMiB MOXE OyTW OCHOBOK AN KiNbKICHWX BUMIpIOBaHb. Bucoka
YYTAMBICTb Aae 3MOTY MPW BMBYEHHI TUX YM IHLUIMX MPOLECIB MpaLtoBaTh 3 Tako
Masiol0  KiNbKICTIO PafioakKTMBHUX PEYOBWH, L0 MPaKTUYHO He BM/IMBAOTb Ha
XXUTTEBI NpoLec.

B cyyacHux npunagax ansa pagioHyKnigHoT 4iarHOCTUKM OfepPXKYHOTb BignoBigHI
300paXXeHHs LOCNILKYBaHWUX OpraHiB i TkaHWH. Ha BigMiHy Bij ynbTpasByKOBUX i
PEHTTEeHIBCbKMX 300paXKeHb, AKi [403BOMAIOTL OTPUMATM aHATOMIYHY CTPYKTYpYy
00’eKTy, B npunagax pagioHyKNigHOT [iarHOCTUMKM PeECTPYETLCS  PO3MOAin
crneyianbHO BBEAEHUX B OpPraHism /OAUHW PafioakTUBHWUX PEYOBUH, WO L03BOSSE
CYZMTU He TifIbKU NPO MiCLLE3HAXOMKEeHHSA opraHy i geTani noro 6yaosu, ane i, Lo
0C06/IMBO BaXX/IMBO, JOCNILKYBATH (i3ioNnoriuHi QyHKLIT.

Hanpuknag, BifJoMO, LU0 YLWKOLKEHA BHACNILOK IH(aPKTY AiNsSHKa Miokapaa He
Hakonuuye pafioakTMBHWUIA npenapat. TakUM YMHOM, BMMPOMiIHIOBAHHS Bif LbOro
micus 6yae 3 HabaraTo MEHLUMM 3HAYEHHSIM iHTEHCMBHOCTI, HXX Bif IHLWNX 4iNSHOK
MioKapga. 3po3yMmifno, L0 300pakeHHs Takoro Micus npu  pagioHyKigHIRA
piarHocTuyi 6yge 3Ha4YHO BIAPI3HATUCL (iCHYE TepMiH - "XonogHa AinsHka”) Big
iHLWKMX YacTUH Miokapga (*'rapsumx ginsgHok™).

OfHVM i3 mepwmnx npunagis Ans pagioHyKNigHOI AiarHOCTUKN ByB NiHiAHWIA
pafioi30TONHUIA CKaHep (CUMHTIrpad, ramMma-tonorpadg), Wo mMaB CUUMHTUNALIAHWIA
JETEKTOP, AKWIA pyxaBca B3HOBX AOCMiAXKyBaHO! AiNAHKM Tina nauieHTa TaK, fK
MoKasaHOo Ha puc. 29. MNpuknag 306paXXeHHs, OTPUMaHOro 3a AOMOMOrOH JiHIHOIO
CKaHepa, HaBefeHo Ha puc. 29:

CUMHTUASALIRHWIA
[eTeKTop

Puc. 29
MPUHUMNOBO HOBa ifesd OTPUMAaHHA  PafioHYKNiAHUX 300paxkeHb 6Oyna
peanizoBaHa B npunagax, AKi OTPMManM HasBy raMma-kamep. B ramma-kamepax
[leTeKTOp SBNSE COBGOH HEPYXOMMWIA CUMHTMAALIAHWIA KpWCTan 4OCUTb BENWMKOro

niametpy (30 cm). TloBepxHA Takoro Kpuctasy nogineHa creliaibHUMU
reperopofKaMun Ha psf HeBenMKux kaHasis (puc. 30):
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DOTOENEKTPOHHI
nepeTBoptoBayvi

Puc. 30

OCKiNbKN  CUMHTUNALIAHWIA KpUCTan Mae BENUKI po3mipu, Ue [Aae 3mory
OJHOYACHO 3apeecTpyBaTW ramMma-KBaHTW Bif MEBHOI NOBepxHi Tina nauieHta. Mpu
LbOMY KOXHI [inaHui AOCnifKyBaHOI MOBEpPXHi Tifa TOYHO BiAMoOBigae MneBHa
[INAHKA CUMHTUAALIRHOIO KpUCTana, WO 3HAX0ANTLCA NPOTK Lii€i MOBEPXHI.

1 « OTpUMaHe CTaTUYHE KONbOPOBE 300paKEHHS A03BONSE CYAWUTM MPO PO3MIp,
MICLIe3HaXOMKEHHS, MeXi, XapakTep nartonorii Ta MNPOBOAWTM  AiarHOCTUKY
3aXBOPOBaHb BHYTPILUHIX OpraHiB i CMCTEM OpraHiaMy Lie Ha cTafil MopyLUeHHS
06MiHY pe4yoBuH. [lpn LbOMY pi3Hi KOMbOPW BIANOBIfatOTb PI3HUM CTYNEHAM
HaKOMWYeHHs pafioakTUBHOIO i30TONy B [AOCNILKYBaHMX OpraHax i TKaHUHax.
[amma-Kamepa i npuknag OTpMMaHoro 3a 1i JOMOMOroK 300paXKeHHs HUPOK (Y
4opHO-6inoMy BapiaHTi) HaBefeHO Ha puc. 31:

Puc. 31

EwmiciiiHa komn’toTepHa Tomorpadis. SPECT i PET - meTogn

Mojanblunii Po3BMTOK anapaTHMX 3aco6iB i 3ac06iB 06YMC/IIOBANIbHOT TEXHIKK
[aB 3MOly' noLapoBoro -pagioHyKNigHOro [LOCNIMKEHHS OpraHiB i TKaHWH -
eMmiciiHOT Komn’i6TepHOT TOMOrpadii.

ICHye [Bia BapiaHTW peani3auii MeToAiB eMiCiiHOT KOMM’OTepHOI ToMorpadii:
OEKT - opaHOhOTOHHA eMiciliHa KoMn’toTepHa Tomorpadis; (MikHapogHa HasBa
SPECT); TMEKT - nosuTpoHHa emiciliHa Komn’toTepHa Tomorpadis (MixkHapogHa
Ha3ga PET).
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OfMH 3 MOX/IMBMX BapiaHTIB TeXHIYHOT peanisayii NpWMHUMNY MNONepeyvHol
OEKT - ue 3BMyaiiHa raMma-Kamepa, ika 06epTaeTbCA HaBKOMIO MO3A0BXHbLOI BiC
Tina nayieHTa (puc. 32):

i |
! I
A
|
*
O- o06%kT, [l - geTekTop ramma-kamepy, K - Konimatop
Puc. 32

Mpn UbOMY MOXHA OTpPUMATU pPsf 300paXeHb 3 HEBEIMKUMU  KyTOBUMU
iHTepBanamu. Hanpuknag, npu obepTi Ha 360° i KyTOBOMY iHTepBasi 2° OTPUMYIOTb
180 300paxeHb. Lleii macuB iH(hopmauii Moxe OyTM 06pOGEHWIA  PI3HUMUK
MaTemMaTUyHUMU MeTOAamu, L0 Aae 3MOTy PeKOHCTPYHOBATK Nepepisn nig pisHUMuy
KyTaMu [0 MO3[0BXHbLOI BiCi Tina. Ana nigsuieHHs eeKTUBHOCTI peecTpauii
ramma-poTOHIB AesfKi CUCTEMW MalOTb ABi B3aEMHO BPIBHOBAaXKEHiI raMMma-kamepw,
po3TalioBaHi ofHa HanpoTu ogHoi. Kamepa gna peanisauii metognkn OEKT, a
TaKoX NpUKNagn OTPUMAaHMX 300paXeHb FOMIOBHOrO MO3KY (Y 4OpHO-6Ginomy
BapiaHTi) HasefeHi Ha puc. 33:

Puc. 33

Mpn BukopuctanHi TMEKT B opraHisaM /fIOAWHW  BBOAATb  CrewiabHi
pagioizoTonu, siKi po3najarTbCs 3rigHO 3i CXEMOK MO3UTPOHHOrO P-posnagy. [o
Takux i3otonis Hanexatb: Cu (Ty2 = 20,5 xB.), >i13 (Tiz = 10 x8.), O (Tirz = 122
cek.), b (Tiz = 110 xB.). T[lO3MTPOHW, WO BUNPOMIHIOIOTLCA TaKUMU
pafioHyKnifaMu, B3aEMOLIIOTb 3 €eKTPOHaMU peyoBMHU. Lleld npouec HasuBalTb
aHirinauieto, B pesynbTaTi YOro HapomKyroTbCs 2 Y-(hOTOHW, AKi pO3NiTalThCs B
NPOTUNEXHUX Hanpsmkax. Lii oToHu crnpuiiMae ramMma-kamepa 3a JOMOMOro
[leTeKTOopiB, PO3TalOBaHUX Haf NOBEPXHED Tifa natieHTa (puc. 34):
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OCKiNbK/M  [OBXMHA LWAAXY raMma-KBaHTIB Bif Micufd 1X BUHWKHEHHS
HEO[HaKoBa,  peecTpaLis  BWMNPOMIHIOBaHHA B  KOMM’lOTepi  BiAbyBaeTbCA
HeofHouyacHo. B pesynbTaTi UbOro (OPMYeTbCA CUTHal, SKUIA  XapakTepusye
MiCLe3HaXOKEHHS [yKepesa ramma-KBaHTIB y NpOCTOpPi B AOCNigKYyBaHOMY OpraHi.
3akntouHa cuuHTMrpagiyHa kKaptmHa, fAK i npu OEKT, nokasye po3nogin
paflioHyKNifiB B i30/1b0BaHOMY LUAPi OpraHy MOAVHMN.

Pi3HnusA B 306paXkeHHsIX, 0TpMMaHux 3a gornomoroto OEKT i MEKT, nonsrae B
ocobnmeocTAx pagioizoTonie C11, 1413 015 P18 dAki 3aaTHi 3’egHyBaTuCs 3
pevoBMHaMK, WO GepyTb yyacTb B OOMIHHWX npouecax, Hanpuknag, y roioBHOMY
MO3KY i cepui. OfiHIEl0 3 TaKUX PEYOBWH € INH0KO03a. JOCNiIKEHHS, WO NPOBOAATLHCA
3a gonomoroto MEKT-meTogy, YHiKanbHi. Hanpuknag, 306paxeHHs Kyni ronoBHOro
MO3KY MauieHTa, SKOMY Aann pagioakTUBHY F/IHOKO3Y, Pi3Hi B 3a1eXHOCTI Bifg TOro,
3aKPUTI UM BIgKPWTI B HbOrO Odi. Lle MOACHIOETbCA TWM, WO AN NepepobKu
iH(opmaLii, B ToMy uuchi Tiel, gKa HaAXO4UTb 3 OpraHis 30py, MO30K MOr/MHAE
FNIOKo3y. TakuM YMHOM, KpiM TpaguuiliHWX 3agay pagioHyknifHoi Tomorpadii,
JocnipkeHHs 3a gonomorotd MEKT Moxe 3HaTM BMKOPUCTaHHA B MCUXONOTii,
ncwxiaTpii, (i3ioNorii ronoBHOro Mo3sKy.

Ha puc. 35 nokasaHi 306paxeHHs, 0TpuMaHi 3a gornomoroto NMEKT-meTogis:

Puc. 35. MyxnvHa NigwnyHKoBOT 321031
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MarHiTHO-pe30HaHCHI 306paXKeHHs

ATOMHE AP0 Ma€ BMACHWUIA MOMEHT iMNYNbLCY - CMiH | MarHiTHUA MOMeHT PM |
3yMOB/EHi BigNoBIAHMMMU MOMEHTaMW HYK/IOHIB. TakuM YMHOM, aTtoMHi sgpa
YMOBHO MOXHa po3rnagatv K MajeHbKi MarHitM, XaoTMYHO OpiEHTOBaHi Yy
npoctopi. [pu po3TawyBaHHi PEYOBMHM Y 30BHILIHLOMY MarHiTHOMY Moni
BifOYBAETLCA B3aEMOAIA UbOrO MOAS 3 MarHiTHUMW MOMEHTaMU Af4ep PEeYOBUHN.
BHacnifok B3aemogii MarHiTHi MOMEHTW Sfep OPIEHTYHOTHCA MEBHUM YMHOM Y
npoctopi (puc. 36). 3 pisHUMYK OpieHTaUisMM Agpa y 30BHILUHbOMY MarHiTHOMY noni
3B’A3aHi NeBHi eHepreTuyHi pisHi (puc. 37):

1 HI N
(11 K

Puc. 36

Bo- eHeprisi aapa npu BiACYTHOCTI 30BHILLHLOrO MarHiTHOro Nosis
Puc. 37

Y TakoMmy BUNafKy 3’ABNSETbCA MOX/MBICTb CMOCTepiraTy MNepexogu Mix
eHepreTMYHUMU nigpisHAMK Ei i Er nig agieto BUNPOMiHIOBAHHA MEBHOT YacTOTH:

Ky =AE - EA~E2

Mpn po3paxyHKax BiAMOBIAHMX 3HayeHb eHeprii 6Gyna 3’acoBaHa 4acToTa
(DOTOHIB 30BHILUHBLOr0 BUMPOMIHIOBAHHSA, Hanpuknag, 4na fgep BogHw - 60-800
MU, AKa BiZHOCMTLCA L0 PafioyacTOTHOrO fiana3oHy eneKTpoMarHiTHUX XBU/ib.

Mig sAgepHUM MarHiTHUM pe3oHaHcom (AMP) po3ymitoTb  pe3oHaHCHe
NOrIMHAHHSA eHeprii (hOTOHIB €/1eKTPOMarHiTHoOro BUMNPOMiHIOBAHHSA
pafioyacToTHOrO fianasoHy SApamy PeyoBWHM, PO3TALLIOBAHOT B 30BHILLUHBOMY
MarHiTHoMy mnoni. Ha puc. 38 nokasaHWiA NPUHUMMN OTpuMMaHHs AMP-curHany
(cnekTpy AMP):
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B - iHAYKLif 30BHILLUHLOrO MarHiTHOro nosns;

Bpes- pe3oHaHCHE 3HauYeHHS iHAYKLIT 30BHILLUHBOr0 MarHiTHOrO Moss, SIKe BiAnoBigae
3HayeHHI0 AE = hv;

V - yactoTa PY BUNPOMIHIOBaHHS.

Puc. 38

AMP-cnekTp € BaX/IMBMM HOCIEM [H(opMaLii NPo CTPYKTYPY PEeYOBUHM.
IHTEHCUBHICTb CNEKTpanbHUX MiHIA BigMNOBIAae KinbkocTi sigep, dopma i WwWrprHa
NiHIA gae 3mMory BMBYaTW B3aEMO/IIO AAeP | BHYTPILUHLO MONEKY SIPHI 3B A3KN.

Metog AMP BUKOPWCTOBYHOTb [/151 AOCMIKEHHS CTPYKTYPU Bif, HANPOCTIiLLIMX
MO/IEKY/T HEOPraHiYHUX PEYOBMH [I0 HAMCKNAAHILLIMX MOMEKYN >XUBUX 06’EKTIB, a
TakoX Mpu BUPILLEHHI 6araTbox 3a4ady, MOB’A3aHWX 3 MPOTIKAHHAM  XiMIYHMX
peakLji.

Y BMNaAKy AOCNiMKEHHS! 6i006’EKTIB BMBYAOTb YaCTIlLE BCbOr0 HE CMEKTPU
MOFMIMHaHHS, a CMEeKTPU BWMPOMIHIOBaHHA. [Ns  UbOro 4epe3 [AesSKWiA  vac
MPUMNUHAIOTL A0 eNeKTPOMArHiTHOro BMMPOMIHIOBAHHA HA 06’€KT -0 MpW LbOMY
yacTVHa Afep NEPeXoAnTb B NOYATKOBUIA EHEPreTUYHMIA CTaH (Y HanpsAMKY Mo MOJto)
i Le/i Mmpouec CyrnpOBOMKYETHCA BUMPOMIHIOBaHHAM €eHeprii B pagioyacTOTHOMY
AianasoHi.

Tino NOAMHN CKNAJAETbC B OCHOBHOMY 3 XKWPY i BoAW. XXup i Boga B CBOO
Yyepry MICTATb MHOXMHY aTOMiB BOAHK. TakuMM 4YMHOM, TiNO NOAMHU Ha 63 %
CKMafaeTbCa 3 aTOMIiB BOAHIO, fIKi 34aTHi BUNpomiHioBatn AMP-curHamn. Metog
Bisyanizauii AMP-curHanis Bif aTomiB BOAHIO, AKWIA [Jae 3MOry MOLLapoBOro
[OCNIMKEHHA OpraHiB i TKaHWH OpraHiaMy /OAMHN, Ha3MBAETLCA MarHiTHO-
pe3oHaHCcHo Tomorpadieto (MPT) (MibkHapogHa Ha3sa MRI).

MPT-306pa>keHHs1 MOKa3ye PO3Mofif aToMiB BOAHIO B AOCANIIKYBaHOMY LUapi
006’ekty. MeTognka MPT ansa Bisyanizauil BHYTPILLHIX OpraHiB NoauHN BUISLaE
TakKMM YMHOM. Y BeIMKOMY (Barol [eKifbka TOH) MarHiTi po3TalloBYETbCS
JOCNiMKyBaHWiA nauieHT. B3LoBX Tina CTBOPHOETLCA [OAATKOBE MarHiTHe none, ke
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MEeBHUM YMHOM 3MIHIOETBCA Y mpocTopi. MMicna uboro TiNo NOAMHU MOCNILOBHO
CKaHYeTbCA pPafioyacTOTHUM TMPOMEHEM | PEeECTPYETbCA BifMNOBiAb Y BUMNALI
BUNPOMIHIOBaHHS Afep, $Ke MepeTBOPIETbCH HAa  EeNIeKTPUYHI  CUTHaNW, Lo
Hagxoaatb go EOM, 06po6nstoTbcs 3a AOMOMOroK BifMnoOBIAHUX anropuTMiB
PEKOHCTPYKLiT Ta 6yayeTbCA 306paXKeHHs LWapiB LOCNiLKYBAHOr0 OpraHy.

MPT fae 3mory aHanisyBaTul i OTpUMYBaTW 300paXXEHHS BHYTPILLHIX OpraHis,
AKi BigNoBifatOTb He TifbKM TX aHATOMIYHIA CTPYKTypi, ane i IXHIM XiMiYHUM
BfacTMBOCTAM. Kpim TOro, KiCTK/ He € nepelikogor ans AMP-curHany, BignosigHo
[0 UbOr0 HeraTMBHa eKpaHykua Aisiy KiCTOK He Mae 3Ha4YeHHs npu Wil meToauui.
Takox gna AMP-curHany He € Mepellkogord 3arnoBHeHi MOBITPAM MOPOXHUHM,
Hanpuknag, nereHi, KUWKIBHWK, WNyHOK. Ha puc. 39 HasegeHi npuknagn MPT-
306paXKeHb r0/I0OBHOMO MO3KY:

Puc. 39, A - nyxnuHa ronoBHoro mosky, B - Hopma
MPT MOXe 3aCTOCOBYBAaTWUCb He TiNIbKM 415 OLEPXKaHHA aHaTOMIYHOT 6ya0BHU,

Hanpuknag, MO3Ky, ane i BMBYEHHA CUCTEMM KpoBoobiry Mosky. Lle possonse
BMBYATM MeTaboNiuHi npoueck y MO3KY, fK i Y BUMALKaX MO3UTPOHHO-eMICIAHOT
Tomorpadii. Tak 3BaHi (DyHKUioHanbHI MPT BMKOPUCTOBYIOTLCA A1 BU3HAYEHHS
aKTVUBHUX JiNAHOK MO3KY Ta AiNAHOK, WO 3HaXOAATLCA Y CTaHi CNoKOo. B akTUBHUX
JiNSiHKax piBeHb HACMYEHHS KWCHEM KPOBOHOCHMX CYAMH BULLWIA, HIX Y CTaHi
CMOKOK. B ymOBax KWCHEBOIO HAaCUYeHHs remMorfnobiH pearye Ha MarHiTHe none

cnabko, Lo i gae 3mory npu npoeeaeHHi MPT po3pi3HATY TaKi AiNsHKK.

Tennosi 306paxeHHA

Byab-akuii  (i3ny4HWA 06’eKTi 3 TemnepaTypolo BuLLEe abCOMOTHOro Hyns
BUMPOMIHIOE iH(hpayepBOHe BMNPOMIHIOBaHHS. Lle came CTOCYeTbCs W Tina MOANHMN.
MoTiK BUNPOMiHIOBaHHSA BU3HAYAETHCS CMiBBIAHOLLIEHHSM:

O =e-4-T4 [

Je ® - noTiK BUNPOMiHIOBaHHS,

a - nocTtiiHa CTedhaly-bonbumaHa,
T - ab&NK0THa TemridaTtypa,
€ - BUMNPOMIiHIOBa/IbHaA 34aTHICTb.
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JocnimpkeHHAMM  [0OBeeHO, WO BUMPOMIHIOBaHHS Tina NAMHM nogibHo
BUMNPOMIHIOBaHHIO, TaK 3BaHOro, abCcOMOTHO YOPHOro Tina, AnA AKoro € =1. Y
TakoMy BWMadKy, AKWO Bi3yasnidyBaTu MOTIK BUMNPOMIHIOBAHHA 3 €EMEHTIB MEBHOT
DINAHKW  Tina NIOAUHKW, TO MOXHA OTPUMATM 300paXKEHHS, LU0 XapaKTepusye
po3nogin Temnepatypu LMX efneMeHTiB. TennoBi 300paXeHHA OTPUMYHOTb 3a
[OMOMOro0  MefWMYHWX TennoBi3opiB - ONTUYHO-ENEKTPOHHUX Npunagis  Ans
Oe3KOHTAKTHOI peecTpauii TennoBux (TemMnepaTypHWX) MONIB MOKPOBIB LUKipK
noguHn. B umx npunagax nig Aieto NoToKy BMNPOMIHIOBAHHSA, WO nNajae Ha |-
npuiiMay, BMPOGNAIOTLCA BIAEOCUTHaNM, SAKi MOAYNIOKTL ACKPaBiCTb CUTHaNy
€/IeKTPOHHO-NPOMEHEBOT TPYOKM, Ae (OopMYyeTbCA 3006paKeHHs, sfKe Bigobpaxae
Tennose none 06°ekTy. lMpu NiHiAHOMY BigOGPaXKeHHI (3a paxyHOK MiHIAHOro
CKaHyBaHHA MOBEPXHi 06’€KTY) ACKPaBICTb €NeMeHTIB 306paeHHs1 Ha ekpaHi EMT
nponopLiiHa TemnepaTtypi NPOCKaHOBaHUX eleMEHTIB Tina auHN

Ha 300paXeHHsX, 0TPUMaHMX 3a JOMOMOrOH Cy4acHUX TersioBi3opiB, MOXHa
PO3Pi3HUTW enemeHTV 3 pisHuLeo Temnepatypu 0,05 °C. Tennosi 306paXKeHHs
MOXYTb BYTI YOPHO-6IiNMMU, NPU LibOMY pi3Hi TeMNepaTypu BU3HAYAIOTLCA PISHUMM
rpafalismm ciporo. Y ;BunagKy KONbOPOBMX TEMIOBUX 3006pPaXKEHb KOXHOMY
KOMbOpY, Bif, CMHLOrO A0 YepBOHOrO, BiANOBIZAE MNEBHE 3HAYEHHA TeMnepaTypu
BUMPOMIHIOBAHOT fiNIHKN.

Ha puc. 50 HaBegeHi npuknagn TennoBux 306paxeHb, HalibinbLly
iH(popmauiiHy LiHHICT Npy 06po6ui Ta aHanisi TennoBMX 306paKeHb SBNSE
NOpPiBHIOBA/IbHE AOCNIAKEHHSA PO3NOAINY TEMNEPATyp 3rifiHO NPUHLMMY CUMETPIT.

TemnepaTypHa acumeTpis TpaHww NiBoi romMinikn
MO/104HOT "ias03n

YLWKOMKEHHA rnieva TepmorpadivHi 304U
Ta CrvHu rosiosu

Puc. 50
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2. MPAKTNYHA YACTVHA
OTprMaHHS | aHani3 yNbTPasByKOBUX 300paKeHb

Onuc npunagy

[na oTpyMaHHA ynbTpasBYKOBMX 300paXeHb Oyae BWKOPUCTOBYBATUCHL Y3-
ckaHep “CoHomeg-400", nobygoBaHWiA Ha 6a3i  Cy4aCHOro MepcoHaNbHOro
KOMN’toTepa, WO [03BOMAE Y BiANOBIGHOCTI 3 noTpebaMn KOpWUCTyBaya J1erko
3MiHIOBATM KOHGirypauito cuctemu, 3f4ilicHIOBaTX MOAEPHi3aLitlo nporpaMHuX i
anapartHux 3aco6iB, Nij’egHyBaTV LOAATKOBE 061afHaHHS.

Cpepa 3aCTOCYBaHHA [AHOMO ¥Y3-CKaHepa: LiarHOCTMKA 3aXBOPHOBaHb B K/iHiLi
BHYTPILLHIX XBOPOO6 i aKyLIEPCbKO-TiHEKONOTiYHIA NpaKTUL,i.

1- cUCTEMHMIA 6110K; 2 - MOHITOp; 3 - KnaeiaTypa; 4 - yNbTpasByKOBWIA JaTuuK;
5 - po3’egHyBauvi gns nij’egHaHHA faTUUKIB.

Puc. 51

CkaHep "CoHomep-400" Mae LIMPOKWA BUGIP faTumKiB A1s MNPOBELEHHS
JocnifkeHb. Y Halwomy Bunagky 6yae BMKOPUCTOBYBATMCb KOHBEKCHWMIA AaTuuMK
CH60 - 3,5 MI'L,

MporpamHe 3abe3neveHHss ckaHepa "CoHomen-400"  ¢yHKUiOHYe  Mig
npaBniHHAM cucTeMHOT 060M10HKM  Whinclovs N7 (pociiicbka Bepcisi). Mpu Lsomy
OCHOBHI MeToAM poboTWM 3 efeMeHTaMu rpaiyHoro iHTepdelicy ~inciows
BMKOPWCTOBYIOTLCS | Npy poBOTI 3 NpUnagomMm.

B ycix pexumax  ynbTpa3ByKOBMX AOCNIMKEHb BiAMOBiAHI nNapameTpu
ynpaBiHHA Ta pe3ynbTaTu Y/bTPasBYKOBOTO 30HAYBaHHS BifOOpPaXyHThCs Ha
eKpaHi MOHiTopa.

183



B npoueci topmyBaHHA 306paXKeHHS BUKOPUCTOBYHOTLCA KHOMKW YNPaBiHHS,
BiJOOpaXKeHi Ha eKpaHi MOHITOpa, | Py4YKM perynioBaHHA nNpuiimMaibHO-
nepefaBasbHOr0 TPakTy, PO3TalloBaHi Ha MepefHili NaHeni cuctemMHoro 670Ky, Y
BIZANOBIAHOCTI 3 Tabnmueto 1:

Tabnmusa 1
Mo3HaueHHs (NprBegeHi

POCiliCbKOK MOBOIO)
PerynioBaHHA 3MiHW KoeQilieHTiB nigcuneHHs no BTC

MpUsHaYEHHS PEXUMIB PEry/HOBaHHS

rMOUHI
PeryntoBaHHs KOHTPaCTHOCTI 306paXKeHHs Con!
YnpasiHHA TIMOUHOI 30HA4YBaHHA Iny6mHa
YnpaBniHHA NaniTpoto B-306paxKeHHs
YnpasniHHA NoCT 06po6Koto B-306paXkeHHs Mamma
YnpasfiHHA CTyNeHem MifL)ecoBaHLW TPaHLLb MiX

P v Aw) trpanity OKOHTYpuBaHue
CTPYKTYpamu TKaHWH
YnpasniHHA  3rNafjpKyBaHHAM  306paXKeHHs ns

P Ky P A YcpefHeHuve

3MEHLLUEHHS PiBHA LWYMIB
YnpasniHHA WBWAKICTIO NMOHOBNEHHA 306paXKeHHA Kopp/c
MepeTBOpeHHS  300paKeHHs 3 MO3UTMBHOMO B
HeraTuBHe i HaBMaku

3MiHa opieHTauii 306paKeHHs 3niBa HanpaBo i
HaBnaku

3MmiHa opieHTaLliT 306paXeHHs 3Bepxy BHU3 | HaBnakn  Beepx/BHuW3

Mo3ntme/Heratus

Bnpaso/Bneso

EheKTUBHICTb i AKICTb NPOBEAEHHSA YNbTPa3ByKOBUX AOCMIMKEHb Y MeLULMHI
3aNeXnTb Bif BiAMOBIgHWNX 3rexiivyHMX XapaKTepucTUK anmapaTypu i Keanidikauii
nikaps. Keaniikauis nikaps BWM3HA4aeTbCA BWCOKWM  PiBHEM  NPOMECIiHNX
MeANYHMX 3HaHb | 3HAYHUM [OCBIAOM PO6OTU Y AaHili ranysi. Tak AK CTYfeHTW 2-T0
Kypcy Le He MatoTb MOTPi6GHOro 06cAry 3HaHb i HaBMYOK POBOTM 3 MEAUYHOD
anapatypoto, TO MpU BUKOHAHHI MPaKTUYHOT YacTUHW 6yLyTb PO3rNsgaTuCh TiNlbKu
[esKi HanpoCTiLWi eNeMeHTH YbTPasByKOBUX AiarHOCTUYHUX AOCIAXKEHb.

Mopsi0K BUKOHAHHS POGOT U

3aBgaHHs Nel. O3HalioMIeHHS 3 po6oTo Y 3-cKaHepa ""CoHomMea-400".

1. OsHa/ioMWTMCb 3 anapaToM A/ YbTPa3BYKOBUX AOCMIAXKEHb B pealHOMY
MaclTabi uyacy “CoHomen-400" 3a iioro iHCTpykuieto (ame. po3gin  "Onuc
npunagy™).

2. 3aHeCTM B NPOTOKON /1abopaToOpHOI POBGOTM  NPU3HAYEHHS  PEeXMMIB
peryntoBaHHs npunagy (tabnmus 1).

3. 3aHecTM B nNpOTOKON N1abopaTopHOi PO6OTM  HMdKUEHaBeAEHI TeXHiYHi
XapaKTepUCTNKN [aTumKa, SKWA BMKOPUCTOBYETHCA B fAaHil POBOTi: KOHBEKCHWIA
Jatumnk CA-60 3 yactoTtoro 3,5 MITu.

3aBfaHHA Ne 2. Y NbTpasByKOBe JOCNILKEHHS LWNTOBUAHOI 3a/1031.
anMiTKa. 3aB,anH$| BukoHyeTbca Tinbku PA30M 3 BUK/1aAa4yeM.
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1. YBIMKHYTWM KOMM’tOTep i JoyeKaTucb 3aBaHTaXeHHs OC Ta NpUKIaLHOro
nporpaMHoro 3abesneyveHHs ¥ 3-ckaHepa (40 NOSBU FO/I0BHOIO MEHHO).
2. BCTaHOBWUTU HaCTYMHI PEXUMU PErynoBaHHS:
"YnpasneHue ¢okycom" - 1
"YnpasneHue rny6uHoii" —90
"HavanbHblin caur™ - 0
"OKoHTYypuBaHue" - BbIK.
"lMamma-KoppekTop" - 6
3. 3mMacTuTh fatuMk ynbTPasBYKOBWMM refieM | BCTAHOBUTM Y  HUKHbOMY
BIAAINI WWT NaLieHTa, Tak K NoKasaHo Ha puc. 52:

. ..%v Puc52 m

4. Micns OTPUMAHHA YiTKOro Y 3-306paXKeHHs LWUTOBUAHOT 331031 HATUCHYTW
KHOMKY Stop ans rpro ik

5. 36eperlloTpumaHe ¥ 3-306paXkeHHA Ha AN&Ky, NICALL YOro po3apyKyBaTul.

6. MMopiBHATUM  OTpuMaHe  Y3-300paXeHHs, 3 aHaTOMi4yHOW  OyAO0BOHO
WMTOBUAHOI 3a03n (puc, 53) 4 BU3HAUUTK, fe 3HaXoAuUTbCA: NiBa 4acTka, npasa
yacTKa, NepeLLmninok, NpocBiT Tpaxel, I&ranbHa COHHa ApTepis.



7. BusHauuMTK po3Mip NPOCBITY Tpaxel.
8. 3aKiHUMTK pobOTY 3 MpUAaLoM.

OTpuMaHHsA i aHai3 TeNI0BMX 306paxkeHb

Onwic npunagy

[ns oTpuMaHHA TennoBux 306paXkeHb BUKOPUCTOBYETLCA Tennosisop “Pafyra-
6” 3 UMPOBUM iHTepdeiicom Ans Nif’efHaHHA 4O NEPCOHabHOr0 Komn’toTepa i
creuianizoBaHUM NporpaMHUM  3a6e3neyeHHsM 06poOKM  306pakeHb "YHiven"

(puc. 54):

1- 6noK npuiimaya;
2 - 6noK ynpaBniHHS 3 UMDPOBUM iHTepdelicoM 418 NiAKNIOYEHHS NePCOHAIbHOr0 KOMM'toTepa;

3 - MepcoHasIbHUIA Komn’toTep.
Puc. 54
MNopsiaoK BUKOHaHHSA pobo T

3aBgaHHA Nel. OTpuUMaHHSA TEILW0BUX 306padKeHb.

1. MigroTyBaTh TeM/0BI30p A0 Po60TK:
- 3QIMTK PiAKKiA a30T y 610K NpuiiMada (BUKOHYE TiflbKv BUKagay);

- BCTaHOBMTM BIAMOBIAHI MapameTpy PEeXMMIB Ha MepefHili maHeni 670ka
KepyBaHHS:
CE = 30,
clE=2o0,
LU0 BiAnoBigae TemnepatypHomMy gianasoHy 30-34° 3 Ai = 0,4°;

- YBIMKHYTM KHOMKy "CeTb” 6/10Ka KepyBaHHS;
yepez 15-20 XBWAMH MOXHa NPOBOAMTM TepmorpagiyHe [OCiIKEHHS

nauieHTa.
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2. YBIMKHYTU MepCcOHa/NlbHWIA KOMMN’tOTep, Nifg’eAHaHWA [O Tennosisopa, i
[lovekaTnch 3aBaHTaKeHHA OC Wincloa¥s.

3. 3anycTtutu nporpamy "YHuMeq, 5.0”.

4. TMicna NosiBM rON0BHOrO MEHIO MOCMIA0BHO B1GpaTh pexxumiy "KaptoTeka' -
"AngasnTHas", nicns 4oro BMOPaTU KapTKy "YuebHas" - "OTKPbITb KapTOuky" -
"Tepmorpadus™ - "CHUMKKN".

5. MocaguTy nauieHTa nepep 610KOM npuiiMaya.

6. IMicnsa nossy YiTKOro TensioBoro 306paxxeHHs B1bpaTy pexxuM "CoxpaHnTb"
[N5 oro 36epiraHHs B 6asi AaHnX.

3aBfaHHs Ne2. O6pobKa Ten10BMX 306paKeHb .

1 TpoBecT 06pO6KY 306paKEHHSA, SiKe OTPYMaHe B MonepefHbOMY 3aB/aHHi.
[na uboro noggiiHUM KNiKOM BMGpaTh 300pakeHHs 3 6asv AaHWX, NOCNiJOBHO
BMOpaTK pexxuMmn "O6paboTKa" - "PeXMm oUMDPOBKN M306paXKeHNiA", BCTaHOBUTH
6a3oBy Temnepatypy 30°, gianasoH 4.

2. BusHaunTv TemnepaTypHi XapakTepuUCTUKM Pi3HUX TOUOK 306paXKeHHs. [15
LbOro MOCMiAOBHO BCTAHOBMKOBATM rpagiuyHWini MaHiNynaTop y BiANOBIAHI TOYKM
3006paXXeHHSA, B pe3ynbTaTi 4oro cCucTeMa aBTOMaTWYHO BU3HAYMTL KOOPAMHATU
TOYOK Ta IX TeMneparypy.

3. TMepernsHyTV pisHi 300paXeHHs, WO 36epiratloTbea y 6asi gaHux. 3pobutu
[iarHOCTUYHUIA BUCHOBOK MO KOXHOMY 3 HYX.

4. 3aKiHUMTM po6OTY 3 TennoBi3opoM. [ LbOro 3akputu BIKHO Nporpamu
"YHuMep", 3aKiHUMTW pobOTY 3 KOMMN’HOTEPOM, BUMKHYTU Knasilly "CeTb" Ha 6noui
ynpaBAiHHS.

OTpuMaHHS i aHani3 KT-306paxeHb

Onwc npunagy

B po6oTi BMKOPMCTOBYETLCA CMipa/lbHUIA PEHTIEHIBCbKMIA  KOMM KOTEPHUIA
Tomorpag SeleCT SP Marconi Medical System (puc. 55):

Puc. 55

187



OCHOBHI XapaKTepucTuKy npunagy:

- yYac ckaHysaHHS: 360° 3a 1,8 cek.;

- Ccnipa/lbHe CKaHyBaHHA: [0 60 Cek. HenepepBHOro  cnipanbHOro
CKaHyBaHHS;

- MiHIMa/IbHWIA Yac PeKOHCTPYKLiT: 4,5 cek.;

- MaTpuui peKoHCTpyKUii: 340-340, 512*512;

- weugkogitounin - komn’totep  SGI INDIG02 3  6arato3agaqyHoro
apXiTeKTypoto, onepauyinHa cuctema UNIX;

- Maketu nporpamHoro  3abesnedyeHHs:  3b-Bisyanizauis,  npoekuii
MaKCMMa/IbHOT IHTEHCMBHOCTI, 06’eMHe nepeTBOpeHHs  (4D-Angio),
BipTyanbHa eHAOoCKonMis.

Mops0K BUKOHAHHSA po6oT 1

1. Byt nNpucyTHIM Npu NPOBESEHHI NPOLeAYpPY PEHTIEHIBCLKOT KOMM OTEPHOI
ToMorpadii. BUKOHYETHCA Y BifIbHUIA Bifl 3aHATH Yac 3a NonepeHLOK JOMOBIEHICTIO
3 nikapsmMn KabiHeTy KOMM’tOTepHOI ToMorpadii HayKoBO-A0CNILAHULBKOTO LIEHTPY
BiHHMLILKOIO HauioHanbHOr0 MeAnyYHOTo yHiBepcutety (Byn. Measefesa, 11).

2. OTpumaTtK y fikaps Konito pesy/bTaTiB 06CTeXEeHHA nauieHTa (1 Ha rpyny) i
MeAMYHUIA BUCHOBOK.

KOHTPOJIbHI MNTAHHA:

MprHUMnK Bidyanisauii MeanYHNX 306paXkeHsb.

MeTogu Bidyanisauii Ta BignoBigHi IM XapakTepuCTUKN (i3NYHUX NoNiB.

IHhopmaTMBHI NapaMeTpn MeanUHUX 306paXKeHb.

MeTogmn LmhpoBoi 06pobKN 306paXkeHb.

YnbTpa3ByKoBi 306paxXeHHs: A-Tvn, B-tun, M-tun.

Y nbTpasByKoBi 306paxeHHs: 2D, 3D, 4D.

Y nbTPa3ByKOBiI AOMMNAEPIBCbKI 300paXKEHHS.

PeHTreHiBCbKi  300paXeHHsA.  KOHTpacTHi  peyvoBuHW.  AHriorpadis.

Kopoxaporpadis. Mamorpadis.

9. MpuHUMNK PEHTIeHIBCLKOT KOMN POTepHOI Tomorpadii.

10.TexHiuHi 3ac06Y PEHTIeHIBCLKOT KOMM POTepHOI Tomorpadii.

11.P0o60Ta i3 306paKEHHAMU B PEHTreHIBCbKIli KOMM’OTEPHIA Tomorpadii.
30-300paXKeHHs.

12.Pagioi3oTonHi 306paxeHHs. MeTog NoMiveHMX aToMiB.

13.EmiciiiHa komn’toTepHa Tomorpadiis. SPECT i PET meTtoau.

14.MarHiTHO-pe30HaHCHI 306paXKeHHs.

15.TensoBi 306paXKeHHS.
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KOAYBAHHA TA KITACU®IKAUIA MEOAUKO-BIO/TOINMYHUX JAHNX

1. TEOPETUYHA YHACTUHA

3aranbHi BigoMocTi Npo Knacudikauito 06’eKTiB

OfHUM 3 BaX/IMBUX METOAIB 06po6KM iHopmauil € 1T Knacudikayis.
Knacudikauia - cuctema po3noginy 06’ekTiB no knacax (rpynax) y BignoBigHOCTi 3
NeBHMMK O3Hakamu. [ig 06’€KTOM pO3yMitoTb OyAb-AKWA MNpeaMeT, MpPOLEC,
MOHATTA, ABULLE MaTepianbHOro abo HematepiasibHOro Buay. Cucrtema Knacuikauii
[03BONSE  3rpynyBatM  OG’ekTM | BMAIAMTM  MEBHi  Knacu, fKi - 6yayTb
XapakTepulyBaTuCb A€SKUMW  OAHOPIAHUMM  BAacTMBOCTAMU. CTOCOBHO A0
iHbopmauii, AK 06’ekTy Knacudikauii, Bu3HayeHi knacu (rpynu) Ha3nMBarOTbCS
iHopmauiiHuMy  06’ekTamn.  Hanpuknag, BCHO iH(opMauitlo npo YyHiBepcuTeT
MOX/IMBO Knacu(ikyBaTW 3rifHO 6GaraToumcenibHMX iHopMauiitHMX 06’€KTiB, LWO
XapaKTepu3yoTbCa TaKUMU 3araibHUMKW BAACTUBOCTAMU:

- iHhopmaLiliHWn 06°eKT "cTyaeHT" - iHopMaLlist NPO CTYAEHTIB;

- iH(hopmauiiHKin 06°eKT "BMKNaday" - iH(opmaLlis Npo BUKadauis;

- iH(hopmaviiHKin 06°eKT "thakynbTeT" - iHhopmaLis Npo akyNbTETH TOLLO.

BnactBoCTi  iH(hopMaLiiHOro 06’€KTy  BM3Ha4arOTbCA  iH(hopMaLiAiHUMK
napameTpamu, sKi Ha3nBalTb peKBi3uTaMu. PeKBI3UTY YABNAOTLCS abo YNCeNbHUMMN
[aHVMK, HanpuKnag - Bara, 3picT, BiK, ab0 NpusHakamu, Hanpuknag - Konip, Mapka,
npissvle. TakMM YMHOM, PEKBI3NT - HEBIA’EMHMWIA iHPOPMALIAHNIA eNeMeHT, SKWNiA
BU3HaYae NeBHi BNacTMBOCTI 06’eKTy. Hanpuknag, peksisutu, 3a 40NOMOrot AKnx y
[eKaHaTi yHiBepcuUTeTy cucTemaTu3oBaHa iHpopmaLlis Mpo CTYAEHTIB, MaloTb TaKuii
BUMNAL;

- Mpi3BuLLe, iM’5, N0-6aTbKOBI;

- PiK HAPOKEHHS;

- MiCLe HapOLXKEHHS;

-agpeca;

-(haKynbTeT;

- rpyna ToLLo.

MepepaxoBaHi BULLE PEKBI3UTM XapaKTepu3ytoTb BNaCTUBOCTI IH(OpMAaLiiHOro
06’eKTy "CTyfeHT".

[na npoBefeHHs knacudiikauii  06’eKTiB  NOTPIGHO po3pobuTM npaswna
(anroputmu) i npoueaypu 06POOKM iHOPMALIiHMX MacuKBIB, YSBIEHWUX MEBHOK
CYKYMHICTIO peKBi3nTiB. Anroputmn 06pobKmM iH(opmaLlii B 3a1€XHOCTI Big 06’€KTiB
Knacugikayii marTb Ppi3HY MeTy, BUKOPUCTOBYHTbLCA A8 06PO6KM  pi3HUX
iH(hopMauiiHMX MacuBiB, peanizoBaHi pisHUMK cnocobamun. Ane npu Byab-Kii
Knacuikawyii npUTPUMYHOTLCA NEBHUX BUMOT:

- 06’eKTU Knacugikawii 0OXonItoTLCA NOBHICTIO;

- PEeKBI3WUTW BM3HAYAIOTbCS OLHO3HAYHO;

- 3aBX/AM iICHYE MOXNMBICTb BK/IFOUEHHS [0 KnacudikaLii HOBMX 06’ €eKTIB.

B pesynbTaTi 3giiicHEHHA npoueaypu Knacudikauii 06’eKTiB  OTPUMYHOTb
pi3Horo pogy Knacudikatopu. Knacugikatopu sBnstoTb CO60K0 CUCTEMATII30BAHWI
Habip HailMeHyBaHb i KOAIB KnacugikauiiHux rpyn. Knacugikatopu noginatotbes Ha
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[epxaBHi, ranyseBi Ta perioHasbHi. Hanpuknag, KnacudgikosaHi — ranysi
NPOMWUCNOBOCTI, Npodecii, 06nagHaHHA, OAMHULI BUMIPIOBaHHSA, 3aXBOPHOBaHHA
TOLLO.

Po3pobnieHo Tpy MeToaM Knacudikauil 06’eKTiB: iepapXiuHuii, haceTHUiA,
JeckpunTopHuiA. LI mMeToaM po3pisHAOTLCA PI3HOK  CTpaTerieto  3acTOCyBaHHS
KnacugikayiiHUX 03HaK.

lepapxiyHa cucTema Knacudikadii

lepapxiyHa cucTema Knacudikauii 6yayeTbca TaKMM YNHOM:

- MepBMHHA MHOXWHA €NEMEHTIB CKNafae o-i piBeHb i NOAINAETLCA Hapani B
3a1€XHOCTI Bif 06paHoT KnacudikayiiiHOT 03HaKM Ha Knacu (rpynu), siKi CTBOPHOOTb
1-i piBeHb CTPYKTYpW;

- KOXEH Knac 1-ro piBHA Y BifnoBigHOCTI BXe 3 BMACHOK KnacudikauiiiHow
03HaKOK MOAINAETHCA Ha MifKMAacK, WO YTBOPKOKTL 2-i piBeHb iepapxidyHOT
CTPYyKTYpW;

- KOXEeH Kfac 2-ro piBHA aHaoOriyYHMM YMHOM MOLINAETLCA HAa TPynu, LWo
YTBOPIOKOTL 3-VA piBeHb i T. iH. (puc. 1):

Puc. 1

BpaxoByroumn >KOPCTKY npoLeaypy nobyaoBu Takoi CTPYKTYpW Knacudikauii,
NOTPIGHO B MepLLy Yepry BCTaHOBUTU MeTY Ti CTBOPEHHS, TOOTO YiTKO BU3HAUWTK
BN1IaCTMBOCTI 06’eKTiB, WO 06’e4HYtOTLCA Y BIAMOBIAHI Knacu. Lii BnactmeocCTi
NpuiMatoTbCs Y NOAA/ILLLIOMY SK 03HaKM Knacugikauii.

B iepapxiuHiii cucTemi Knacuikauii KoXeH 00°€KT Ha OyAb-iKOMY PiBHI
MOBMHEH BYyTW BigHECEHWUM A0 OLHOr0 Knacy, SKWiA XapakTepu3yeTbCs KOHKPETHUM
3HaYeHHAM 06paHOi KnacugikauiiHoT o3Haku. [Ons noganbwol Knacudikauii B
KOXXHOMY HOBOMY Kfaci HeobxigHO 3adaTu BfacHi KiacuikauiliHi 03Haku Ta TX
3HAYEHHS.

KinbKicTb piBHIB Knacugikauii, Lo BignoBigae 06paHiil KifbKOCTI 03HaK,
Ha3MBaETLCA MMNBUHOK Knacuikaw,ii.

MepeBarn iepapxivyHOT cucTeMm Knacudikayii nepes iHWMMK CTPYKTYpaMu Taki:

- npocToTa nobyaoBu;

- BUKOPUCTaHHSA HE3aNeXHWX KnacuikauilHWX 03HaK B Pi3HMX TFinkax
iepapxiyHoi cucTemu.

Heponiku iepapXiyHnX cuctem Knacudikal il HaCTyrHi:

- XKOPCTKa CTPYKTypa nobyLoBu, L0 NPUBOAUTL [0 CYTTEBUX CKMALHOLLIB Npu
BHECEHHI OY/ib-AKMX 3MiH; 5
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- HEMOX/IMBICTb  Knacugikauii  06’ekTiB Yy  BuMagky  3asganerig
Henepef6ayeHnxX CrosyyeHb 03Hak.

Ha puc. 2 HasefieHWin npuknag iepapXiyHoi CTPYKTYpW iH(opmauiiiHoro
06’ekTy "bygiBni”:

Puc. 2

Ha puc. 3 HaBefeHWi (parMeHT iepapxiyHOi CTPYKTypu "ckapru”, ska
BUKOPWUCTOBYETLCS B KOMMN'OTEPHMUX CUCTEMAX BefeHHS iCTOpiT XBOpooy.

3aranbHa cnabkicTb

Brpartre npaue3garHocTi

MopyLueHuin anetuty

Octyna

nNitnneictb

ropno

OpraHu guxaHHs

Puc. 3

daceTHa cucTema Knacudikauii

daceTHa cucTemMa Knacugikauii, Ha BigMiHy Bif nonepegHbLOl, [03BOMSE
06MpaTy KnacudikalifiHi 03HaKM He3aeXXHO OfAHaA Bif, OAHOI.
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B Takiin cuctemi knacugikaliiiHi 03Hakm HasuBatoTh paceTamu (facet - pamka).
KOXHWIA haceT MICTUTb CYKYMHICTb OAHOPIAHUX 3HAYeHb JaHOT KnacudikayiiHoi
O3HaKMW. 3HaYeHHsA 03HaKW Y (haceTi po3TalloBYETLCS B LOBISILHOMY MOPSAAKY.

MpyHUMN NOBYA0BU (haceTHOT cucTeMy 306paXKeHnin Ha puc. 4:

i P2 ¢ 3 on
Kx
K2
Kn
Puc.4

Hassu ctoBnuukiz ®b @2? én BignosifatoTb 06paHUM KnacudgikaliiiHum
03Hakam (pacetam), HanpwKag: Konip, po3mip ogary, Bara, 3picT TOLWO.

B KOXHI KNITUHLI Tabnnui 36epiraeTbcs KOHKPETHE 3HAUeHHS 03HaKN (YMOBHO
300paXeHO Toukamu). Hanpuknag, daceT Kofip MICTUTb HacTyMHi 3HaYeHHs:
UepBOHWIA, 6iNniA, 3eNeHuWiA, YopHWIA, XOBTUIA. Mpoueasypa Knacuikalii nonsrae y
MPUCBOEHHI KOXXHOMY 06’€KTY BiAMOBIAHMX 3HayeHb haceTy. Mpu LbOMY MOXYTb
BMKOPUCTOBYBAaTUCb He BCi (paceTn. KoxHWMIA 06°eKT 3afaeTbCd y BUMNAai
CTPYKTYPHOT (hopMyn i MOXKe 6yTW BiHECEHUM [0 NeBHOMO Kacy':

KB = (Pi2, P2b eee> Pnii),
Ae ®uw- BignoBiAHWI (haceT 3 BigMOBIAHUM 3HAYEHHSAM.

MepeBarun (aceTHOT cucTemMn Knacudikauii Taki:

- MOXNMBICTb Knacudikalii BeNMKUX i CKNaaHUX iHopMAaLiiHWX MacuBiB,
TOOTO BWKOPUCTAHHA BENMKOI KifIbKOCTi 03HaK Ta X 3HayeHb A1 CTBOPEHHS
BiNOBIAHMX KNaciB iHHOPMaLLiiHNX 06 €KTIB;

- MOXNWMBICTb /IErKO MOAMGIKYBaT! BCIHO CUCTeMy 0e3 3MiH CTPYKTYpU BXe
iCHYHOUMX €NIeMEHTIB.

Heponikom haceTHOI cuctemy Knacudiikauii € cknagHicTb Ti nobyaoBu, Tak Ak
noTpi6HO BPaxoBYBaTW BENMKY KiNbKIiCTb KnacuikaliliH1X 03HaK.

AK npuknag HaeedeMo hparMeHT cucTemn “dakynbTet" (Tabn. 1) 3
HaCTYMHUMU 03HaKaMu:

Tabnmusa 1
Knac Ha3Ba hakynbTety Bik Ctatb Popma HaBYaHHSA
Ki  ®i- MeanuHuii Ne 1 Bi - go 20 p. Yy Oi - 6romxet
Kz  ®2- MegnuHuit Ne 2 B2- 20-30 p. X 2 - KOHTpakT

Kz @3- Ctomaronoriunuii  Bs- micns 30 p.
K4 o.- dapmaLeBTUYHMIA
Ks  ®s5- [nd iHO3eMHUX

rpomagsaH
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- (haceT "HasBa (hakynbTeTy" 3 5 HasBaMu (hakynbTeTIB;
- (hacet "BiK" 3 BiKOBUMM rpynamu;

- (paceT "cTarTh" 3 2 rpagauiamu;

- (haceT "hopMa HaBYAHHA" 3 2 3HAYEHHAMMW.

KoxeH 06’eKT [JaHOi CTPYKTYpU Moxe 6YTW BifjHECEHMM [0 NEeBHOro Kfacy,

HanpuKnag: 1
Ki = @i :Bi : Y : [2- thakynbTeT MegnyHuii Ne 1, Bik 40 20 pokiB, Y0N0BiKY,
(hopMa HaBYAHHS - KOHTPaKT; o*

Kz = ®2:B3:4 : [i - thakynbTeT meanyHmini Ne 2, Bik 6inbwe 30 pokis,
4O/I0BiKM, hopMa HaBYaHHS - GHOLXKET.

JeckpunTopHa cucTemMa Knacudgikauit

Mpoueaypa AeCKPUNTOPHOro MeTo4y Knacudgikauii nonsrae y HacTynHomy:

- BIAOMPaETbC CYKYMHICTb KAKOYOBMX CAiB abo CNOBOCMOMYYeHb, LU0
ONUCYIOTb MEBHY MpeAMeTHY ranysb abo CYKYMHICTb ofHOpifHUX 06°ekTiB. Cepen
K/TH0HOBUX CNiB MOXYTb 3HAXOAUTUCH CUHOHIMMU;

- o6paHi KNOYOBI CcnoBa i CNOBOCMOMYYEHHs MNignaraloTb  npouesypi
HopmManisauii, TO6TO 3 CYKYMHOCTi CUHOHIMIB 06MPAaETbCA OAMH abo AeKinbka, Lo
3yCTpivalOTLCS HalyacTille;

- CTBOPKOETLCA C/IOBHUK AECKPUMNTOPIB - K/KOYOBMX CMiB i CNOBOCMO/YYeEHD,
06paHKX B pe3ynbTaTi npoueaypu HopmMasnisawii.

[JeckpunTopHa cuctema Knacuikauii LWUPOKO BUKOPUCTOBYETLCSA, HaNpUKiag,
y 6i6NioTeYHIn cucTEMI MOLLYKY.

AK nNpuknag [ecKpUnTOpPHOI CUCTEMM Knacudikauii HaBeaemMo YCMilHICTb
CTYfeHTiB. KA4oB/MU CnoBamMK MOXYTb OyTW 06paHi: PeMTUHT, OLiHKa, eK3aMeH,
3aNiK, MOAy/b, BUKNaAaY, CTYAEHT, CEMeCTp, Ha3Ba nNpeamMeTy. TYT HEMAe CMHOHIMIB
i TOMy 06paHi K/t04O0Bi C/10Ba MOX/IMBO BUKOPUCTOBYBATU SK C/IOBHUK LECKPUNTOPIB
6e3 npouenypv Hopmanisaii.

LUle ofuH npuknag AeCKPUNTOPHOT cucTeMy Knacudikauii - HaBvasbHa
HIANBHICTL Y BULLOMY HaBYafbHOMY 3aknagi. KnwouoBumuy cnoBamm MOXKYTb OYTM
06paHi: CTyfieHT, BUKNafad, nejaror, 1eKTop, aCUCTEHT, AOLEHT, Npodecop, Kornera,
(hakynbTeT, Nigpo3ain, ayauTopis, KiMHaTa, nekuis, NpakTuyHe 3aHATTA Towo. Cepeg
nepepaxoBaHUX K/KOYOBUX CAiB 3YCTPIYaOTLCA CUHOHIMW, TOMY TYT NOTpiGHa
npoueaypa Hopmanisayii, Micis 4oro Moxke 6yTu CKNageHMn CNOBHUK LECKPUMTOPIB.

3arasibHi BiJOMOCTi NPO CUCTEMU KNacU(iKaLinHOIro KogyBaHHS

Cuctemm KnacudikauiiHOro KoayBaHHSI 3aCTOCOBYHOTHCA A8 3MiHWM HasBu
00’eKTiB Ha MeBHi YMOBHI No3HayeHHA (KOA), 3 MeTOK 3abe3rnevyeHHs 3py4yHoi Ta
6inbLL etheKTUBHOT 06pO6KY iHopMaLii.

Byab-sKa cucTemMa KnacugikaliinHOro KogyBaHHS MICTUTb CYKYMHICTb 3HaKiB i
npaBu ANS NO3HAYEHHS BifNOBIHNX iHPOPMALiHNX 06’EKTIB.

MpyMiTKa. ICHYIOTb TaKOX iHLLI BUAM KOAIB, LLLO 3aCTOCOBYOTLCA B TEXHILi Ans
nepefayi iHopmawii no pisHUM NiHiAM 3B°A3KY (B faHiil poboTi He Po3rnafalnTLCA).
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KnacudikauiiHi kogn (y noganswiomy Kogu) 6OyaytoTbcs Ha 6a3i NeBHOro
anasiTy, WO CKNafaeTbCa 3 OykB, LM(P Ta IHWUX CMMBONIB. Byab-sikuii Kopg
XapaKTepu3yeTbes:

- [OBXMHOO - KifIbKICTIO NO3WLii1 B KOfi;

- CTPYKTYpolO - MOPALKOM  po3TallyBaHHA CUMBONIB B KOAi, AKi

BUKOPWCTOBYHOTLCA ANS MO3HAYEHHS KnacudikaliiHMX 03HaK.

Mpoueaypa NPUCBOEHHA 06’€KTY  KOAOBOrO  MO3HAYEHHA  Ha3WBAETbCA
KOZlyBaHHAM.

Cuctemy  KoAyBaHHSi MOAINAKOTLCS Ha ABi  rpynu:  KnacudikauiiHi i
peecTpauiiiHi (puc. 5):

CucTemmn KoflyBaHHS

Forox e
KnacudpikavliiiHa PeecTpauiiiHa
MoongosHa  MapanenbHa A

iepapXIyHoi I,qnapcpaceTHo'l' Mepeskosa n%%%mga
Lacudiepjii
Puc. 5

KnacudikauinHe KogyBaHHS

KnacudikauiiHe KofyBaHHSi NPOBOAWMTLCS MNicnA BigMoBigHOT Knacudikayii
iH(hopMaLiiHux 06’ekTiB (AMB. nonepeaHi po3ginu). Po3pisHAOTL NOCMifOBHE Ta
napanenbHe KofyBaHHs. [locnifoBHe KOAYBaHHS 3aCTOCOBYKOTb A IEPAPXiYHOT
KnacudikauinHoT CTPYKTypu.

MocnigoBHuiA MeTOf MNOMArae y HaCTYMHOMY: CroYaTKy 3anucyeTbCsi KOf
CTapLiol rpynu 1-ro piBHA, NOTIM KO rpynu 2-ro piBHsA, Aani Kog rpynu 3-ro piBHs
Towo. B pesynbTaTi OTPUMYHOTb KOAOBY KOMOIHALiO, KOXHUIA PO3PSA AKOT MICTUTb
iHhopmauito Mpo creundiky BIAMOBIAHOT FPyNM Ha KOXHOMY PiBHi iepapXivHoi
CTPYKTYpun. [1poBedemo, Hanpukfiag, KoAyBaHHA iH(opmauil 418  (parmeHTy
iepapXivyHOi CTPYKTYpU, WO 306pakeHa Ha puc. 2. KinbKicTb kofgoBMX rpyn byge
BM3HaYaTUCb rNMBMHOK Knacudikauii (gopisHioe 3). MNeped NMoO4aTKOM KOAYBaHHA
noTpibHO  BM3HauUMTUCL 3  andasiTom, TOOTO cumBONaMK, WO  ByayTb
BMKOPUCTOBYBATUCh. [N5 HaOUYHOCTI 6YEeMO BUKOPUCTOBYBATU [IECATKOBY CUCTEMY
YUCNIEHHA - 10 apabCbKmx Ludgp.

AHaniz cxemu (puc. 2) nokasye, WO [OBXMHA KoLy BW3Ha4aeTbca 3
JecaTkoBuMY  pospsagaMun.  KofyBaHHA  KOXHOI  TpynuM  Ha  KOXHOMY  piBHi
3AINCHIOETBCA LUNAXOM MOCAIL0BHOT HyMepaLlii 3niBa Hanpaso.

Y 3arafbHOMY BUIAsAg4i Kog MOXHa 3anmcatm sk XXX, ge X - 3HayeHHs
[ecATKoBOro po3spagy. CTpykTypa kogy 6yfe MaTu HacTynHuiA BUrNag,:

- 1-/ po3pag BUKOPUCTOBYETLCA A1 KnacudikayiiHoT o3Hakn "6yaisni” i mae

3HaYeHHA- 1;
- 2-i po3psag BUKOPUCTOBYETLCS ANA KnacuikayiliHoT 03Haku "Bug Oyaisni" i
Ma€ [Ba 3HaYEHHA: XWUTNOBI - 1, HEXWTNOBI - 2;
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- 3- po3psAg "tin 6ygisni': KoonepaTuBHI - 1, AepXKaBHi - 2, NpuBaTHi - 3,
afMiHiCTpaTuBHI - 4, rpomMafCbKi - 5, iHWI - 6.
Mopi6bHa cucTema KOAyBaHHA [03BONSE NErKO po3LUnNGpyBaT Kof 6ynb-aKoi
rpynu, Hanpuknag: 126 - 6yaieni HEXXMTIOBI rPOMaACHKI.

PeecTpauiiiHe KogyBaHHs

PeecTpauiiiHe KOAyBaHHSI BMKOPUCTOBYETHLCA ANA OLHO3HAYHOT iAeHTM(iKaLiT
iH(hopMaLiiHMX 06°ekTiB | He nOTpebye nonepeAHbOT Knacudikauii 06’eKTiB.
P03pi3HATbL NOPSAKOBY i CEPIHO-MOPAAKOBY CUCTEMY PEECTPALLIIHOIO KOALYBaHHS.

MopagkoBa cucTeMa KOAyBaHHA MOAAra€ y MOCMIfOBHIA HyMepauii 06’eKTiB
yucnamy HaTypanbHOro psagy. Takuii Mmopsgok Moxe OyTv BUMALKOBUM abo
BM3HAYaTUCb MicNa nonepegHLOro  ynopsgkyBaHHA 06’ekTiB, Haupuagag, 3a
andgasiTom. Lleli MeToZ BUKOPUCTOBYETLCA Y BUMaAKY HEBENMKOI KiNbKOCTI 06 EKTIB,
Hanpwknag, KogyBaHHS CTYLEHTIB Y rpyni.

CepiliHo-NopsAKkoBa  CUMCTEMa  KOJyBaHHA nepesbayae  nonepefHe
YNOpsAAKYBaHHA rpyn, WO CKNajaloTb MEBHY Cepito, a MNoTiM Y KOXHIA cepil
NpPOBOANTLCS MOPsAKOBA Hymepauis 06’ekTiB. KoxXHa cepis TakoXX Mae MopsgKoBY
HyMmepauito. Hanpuknag, Bci abiTypieHTW po3ginstoTbCa Ha Pi3HI 3a1eXHO Big
(hakynbTeTy HaBYanbHi rpynu (y AaHiin TepmiHonorii - cepii). BcepeguHi KOXHOT
rpynu BifbyBaeTbCa YNOpAAKYBaHHA MPi3BULL 3a andasiToM i KOXHWA abiTypieHT
OTPUMYE BiAMOBIgHWI HOMeP.

LLITpnxoBe KogyBaHHS 06°€KTIB

IcCHye [fekifbka BepCii  CTBOPEHHS  LUTPMX-KOAiB, 3rigHO  HalibinbLu
PO3MOBCIOAKEHIN, BUHAXiZHAKOM LUTPUXOBOTO KOLYBAaHHS € aMepuKaHCbKUi
ifxeHep Aasig KoniH3. KoniH3 npautoBas Ha MeHcinbBaHCbKi 3anisHuLi i 3alimaBcs
COpPTyBaHHAM BaroHis. Monoauii iHXeHep BWPILLMB aBTOMaTWU3yBaTM 06K
LUnpoBMX HOMEPIB BaroHiB i 3anpornoHyBaB NapaiesibHO 3 LU(POBUM  KOLOM
3aCTOCOBYBATV MapKyBaHHs 3 YEPBOHMX i CUHIX CMYT, NOC/IA0BHO PO3TaLLOBaHUX Y
crelianbHOMY NPSMOKYTHWKY [OBXUHOW B 50 cM. Takuil KOf OCBiT/IHOBaBCA
MPOXXEKTOPOM | 3UMTyBaBCA (HOTOENEMEHTOM.

MopganbLui poboTy MO ONTMMI3aLLIT TaKMX KOAIB A03BOMNAN BUKOPUCTOBYBATH iX
ANA MapKyBaHHS Oyab-Akux ToBapiB. 3 1968 poky Ana 3unTyBaHHA iHopmauii
3aCTOCOBYETbCS BY3bKO, HanpaBneHuii nasepHWiA npoMiHb CyuvacHi cucTemu
34UNTYBaHHS LUTPUX-KOAIB .BUKOPUCTOBYIOTb fla3epHUiA MPOMiHb po3mipom 0,25 cM i
MaloTb BWCOKY CTYMiHb 3axMCTy Bif MNOMWAOK (AMOBIPHICTb MOMWAKKM Npu
3UUTYBaHHI - 1:1 M/RA).

LLITpnxoBe KofyBaHHA 06’€KTIB € HEBiL’EMHUM €/leMEHTOM aBTOMAaTU30BaHWUX
CUCTEM YNpaBAiHHA Y 6yAb-AKMX cdepax BUPOOHMLTBA TOBapiB i nocayr. CborogHi
6inblw HX 500 TMCAY KOMMaHiAi y BCbOMY CBIiTi MpUIAMalOTb y4yacTb Yy CUCTEMI
EAN/UPC, ska po3pobnse craH4apTW aBTOMATMYHOI iHAeKCcauii, MNPWUCBOEHHS i
(hopMyBaHHS HaLioHanbHMX POHAIB WTpuX-Kogis. Y 1973 p. B CIJ1A 6yna cTBOpeHa
opraHizauis "YHisepcasbHWiA ToBapHuii kog" (UPC), fka po3pob6nsna npuHumMnu
CTBOPEHHS | BUKOPLUTAHHS LUTPWUX-KOAIB Y MPOMWCAOBOCTI Ta Toprieni. A 3 1977
poKy y 3axigHili €sponi and igeHTUdikauii ToBapis nmovana BUKOPUCTOBYBATMCb
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aHanoriyHa cuctema "€sponeicbkuii apTukyn” (EAN). O6ugea kogn (UPC i EAN)
- CyMicHi. TaKMM YMHOM, LUTPUX-KOA, HAHECEHWIA Ha YMaKOBKY TOBapy B OAHIi
KpaiHi, MoXe 6yTV po3LUMPOBAHWIA Y IHLUINA.

LLTpnx-Kog sBnsie coboto rpagivyHe 300paxeHHs 3HakiB (uudp, Oyks) y
BUINAAI MapanenibHUX LWTPUXIB | MPONYCKiB Pi3HOT TOBLUMHW, MPU3HAYEHUX A1
aBTOMATUYHOTO 34MTYBaHHS TEXHIYHUMIW NPUCTPOSMM.

CumBO/IK, LLO BUKOPUCTOBYHOTLCA B cucTtemMi EAN ans igeHTudikauii Toapis i
nocnyr, CKNajalTbCa 3 ABOX YacTUH. BepxHs yacTuHa LUTPUX-KOZY ABMISE COOGOO
rpadiyHe 306paXKeHHs napasiefibHUX LTPUXIB i MPOMYCKIB MK HUMW, a Mif HUMK
(HWXHS YacTWHa) - BIAMNOBIAHWIA YMCNOBMIA KO, WO cknagaeTbea 3 13 undp, ki
OfHO3Ha4YHO ifeHTUDIKYIOTb TOBap. BepxHA YaCTMHA WTPUX-KOZY NpU3HaveHa ans
aBTOMATUYHOIO 34MTYBaHHA TEXHIYHUMW NPUCTPOAMU, HWXKHS (Uudposa) - 4nA
ifeHTnikaliT nto4nHO, 6e3 crieliaslbHUX TEXHIYHMX 3ac00iB.

ICHytOTb fiBa OCHOBHWX CTaHAApPTM LUTPUMXOBOFO KOAYBaHHS: MiHIAHWIA
(ogHoliimipHuM a6o 1D) i 4BOBUMIpHUIA (2D). JTiHIAHUMM Ha3MBalOTb LUTPUX-KOAN
AKi 3UNTYHOTLCA B O4HOMY HanpsiMky (Mo ropv3oHTani).

JIiHIAHI WTPUX-KOAN NPU 34MTYBaHHI MICTATb HEBENMKI 06’eMW iH(opMaLii
(3asBmyain 20-30 UWMGPOBMX CMUMBOAIB). [19 34UMTYBaHHS MiHIAHUX LUTPUX-KOAIB
BUKOPWCTOBYHOTLCA HECKMafHI TEXHIYHI NpUCTPOT (CKkaHepw).

[BOBMMIpHI LUTPMX-KOAWN A03BOMAIOTb 34MTyBaTWM BeNMKi 06’eMun iHGopmauii
(mexinbka CTOPIHOK TEKCTY). PO3LWIM(POBYBaHHS TakMX KOAIB BifOYBAETbCA B [BOX
BUMipax (Mo ropusoHTani Ta BepTUKani).

Hociem 0CHOBHOT iHhopMaLii B O4HOBUMIPHOMY LLUTPUX-KOAi € CNiBBigHOLLEHHS
LUMPUHN TEMHUX CMYT (LITPUXIB) i LWUMPUHW MPOMYCKiB MK HUMU. KoXHa uudpa
KOAYETLCA MEBHOI Ki/IbKICTIO LUTPUXIB i NPONYCKiB, L0 MatoTb BigMOBIAHY LUMPUHY
i UITKO BM3HaYeHe po3TallyBaHHS.

BigseseHe 4na KOXHOT Unpy KoLy MicLe HasMBaeTbCA LUPPOBUM 3HAKOM i €
OCHOBHOIO OAMHWLEI0 iH(hopMauii WTpux-kogy. Bci umMpoBi 3HaKW, AK npasmsio
Mat0Tb OAHAKOBY LUMPUHY i CKMafatoTbeca 3 MOAYNIB (puUC. 6).

[na  3pyyHOCTi  3UMTYBaHHA  LUTPMX-KOLY aBTOMaTUYHUMU  MPUCTPOSMMU
BMKOPWCTOBYIOTb ABIIKOBY CUCTeEMY 3anucy. [nf UpOro LwWTpMxy, No3Ha4yarTb
umdpoto "I, a nponyckv - "OMm Hanpuknag, LWTPUXOBWUIA Kof umdpu 5" B
cuctemi EAN 3anucyeTbest Ak 0110001 (puc. 7).

Puc. 6 Puc. 7
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HwxHa  yacTMHa  wTpux-koZy (Y  BWUIIA4I  YMCNOBUX  CUMBOJIB)
PO3LUNPPOBYETLCA TaKMM YMHOM. [epLui Tpy umdpn B cuctemi EAN Bu3HayaloTh
KpaiHy, fe 3apeecTpoBaHa (hipma - Bosogap Kogy. HacTynHi 4yoTupu umdpn
BU3Ha4aloOTb NiANPUEMCTBO (3afBHUK KOAy), [ie BUpo6astoTL abo peaniytoTh ToBapu
i nocnyru. We n’aTb umdp BigHOCATL 6Ge3nocepefHbO L0 ToBapy (HailMeHyBaHHS,
po3mip, ynakoBka, Konip Towo). OcTaHHS Ludpa B KOAI € KOHTPONbHOKW. BoHa
06YMCMIHOETLCA 3riJHO MEBHOMO anropuTMy 3 iHLIMX 3HaKiB i MiATBEPAXKYE, L0
LUTPUX-KOZ, AEKOJ0BaHW 6e3 MOMUIIOK.

Hanpuknag, 4ncnoBuii CMMBON (HMXKHSA YacTUHa WTpUX-Kogy): 4600828001881
BM3HaYae (hapMaLeBTUYHMIA NpenapaTt aHa/briH y Tabnetkax 0,5 r Ne 10 y 6nicTepi
BUPOBHULTBA pociiicbKol dipmm "Mocximdapmnpenapati”. 460 - 6aHK gaHux Pocii,
0828 - "Mocximhapmnpenapat”, 00188 - aHambriH 0,5 r NelD y 6nicTepHii
ynakoBLi. Mpy yMOBI BUMYCKY LibOro XX Npenaparty BUPOOHMKOM Y Liifl e YyrnakoBLi,
afie Mo 20 MirynoK - 3MiHIETLCA OfAHA 3 UMQpP B APYTili YaCTUHI Kogy.

Mpenapat dypocemng y nirynkax 0,04 r Ne50 pociiicbkoro BMpPOGHMKa
"Mocximapmnpenapat" Mae LWTPUX-KOL (HWKHIO YacTuHy): 460 0828 00163 s.
Takuii >xe npenapat, BUpobneHnii y Bonrapii, 6yge maty nepwi Tpu umppu 380,
TaKOX 3MIHATBCA HACTYMHI uudpy, sKi BU3HAYalOTb MIAMPUEMCTBO | BNACTUBOCTI
TOBapy.

MDKHAPOAHI CUCTEMU KNACUN®IKALIT B MEAUNLNHI

MixHapogHa knacudikayis xsopob - MKX (poc. - MKB, aHrn. - ICD)

MixkHapogHa Knacudikauis xBopo6, Tpasm i npuymH cmepti (MKX) - Tunosa
cUCTeMa KOAyBaHHS, LU0 3aCTOCOBYETbCA B MeAuUMHI. [Meplly pefakuito 6yno
npuitHaTo y 1900 podui, i Hagani npmbamsHo 1pa3 Ha 10 pokiB MKX nepernsgaetbcs
nig, KepiBHNLTBOM BCecBiTHbOI opraHisayii 0xopoHu 3gopos’s (BO3)? OcHoBy MKX
CKNafalTb TPU3HAYHI KoAW, fKi € MiHIMaJbHOK BMMOrOH, HeobXifHOW ans
(hopMyBaHHSl CTAaTUCTUKM ANS BIANOBIAHWMX oOpraHizauiil. B Hainbinbw cydacHii
Bepcii MKX-10, Ha BigmiHy Bif mornepegHix, 3aCTOCOBYETbCS anaBiTHO-LM(POBa
cucTeMa KofyBaHHA. Heo6oB’s3koBa udeTBepTa Uudpa 3abesnevye A04ATKOBUIA
piBeHb AeTanisauii.

Hvixye HaBefeHi MPUHLMMM KOAYBaHHSA, WO 3acTOCOBYKOTbCA B MKX-10 (Ha
pociiicbkili MoBi). Knacy 3aXBoproBaHb Ta KOAW 15 KOXHOro Knacy:

* (A00-B99) Knacc I. HekoTopble UH(EKLMOHHbIE 1 Napa3uTapHble 601e3HN.

¢ (C00-D48) Knacc IN. HoBoobpasoBaHus.

e (D50-D89) Knacc Ill. bonesHu KpoBW, KPOBETBOPHbIX OPraHOB M OTAe/NbHbIE

HapyLUeHWs, BOBNEKAIOLLE UMMYHHbIA MEXaHU3M.
e (E00-E90) Knacc IV. BonesHW 3SHAOKPUHHOW CUCTEMbI, PaCcCTPOICTBa
NUTaHWA 1 HapyLLeHMS 06MeHa BELLECTB.

e (FO0-F99) Knacc V. TlcmMxuueckme pacCTpoiicTBa W pacCTpoiicTBa

noBeeHuA.

* (G00-G99) Knacc VI. BonesHn HepBHOI CUCTEMBI.

e (HO0-H59) Knacc VII. bonesHu rnasa v ero NpugaTo4HOro annapara,

* (H60-H95) Knacc VIII. bonesHu yxa n COCLEBUAHOI0 OTPOCTKa.
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e (100-199) Knacc IX. bonesHu cucTeMbl KPOBOOOPALLEHUS.

e ([M)0-199) Knacc X. BonesHn opraHoB AbIXaHus.

¢ (K00-K93) Knacc XI. bonesHu opraHoB nuLLieBapeHus.

* (b00-b99) Knacc XII. BonesHn KoXun 1 NOAKOXHOI KNeTHaTKu.

e (M00-M99) Knacc XIIl. BonesHn KOCTHO-MbILLEYHOW CUCTEMBbI 1
COEANHNTENBbHON TKaHW.

e (M)0-1<[99) Knacc XIV. BonesHn MOYEN010BO CUCTEMBI.

* (000-099) Knacc XV. bepeMeHHOCTb, POAbl U NOCEPOA0BON NEPUOA.

e (P00-P96) Knacc XVI. OTgenbHble COCTOSIHMSA, BO3HMKAlOLLME B
nepuHaTanbHOM nepuoge.

e (000-P99) Knacc XVII. BpoxaeHHble aHoManuu (MOPOKU pa3BUTUSA),
JethopmaLim 1 XpPOMOCOMHbIE HapyLLEHNS.

* (5100-799) Knacc XVIII. CuMNTOMbI, NPU3HAKN U OTKINOHEHWS OT HOPMb,
BbISIBNIEHHbIE MPU  KIMHWYECKMX W N1abopaTopHbIX WCCefoBaHNsAX, He
KnaccuunLmMpoBaHHble B ApYrux pybprkax.

* (800-T98) Knacc XIX. TpaBMbl, OTpaBfieHUs W HEKOTOpble Apyrue
NOCNEACTBUS BO3AEMCTBNA BHELUHUX MPUYMH.

* CM01-Y98) Knacc XX. BHelLHWe NpUyMHbI 3a60/1€BaEMOCTU Y CMEPTHOCTMU.

e (200-299) Knacc XXI. ®PakTopbl, BAMAKOLIME HA COCTOSHWE 3[0POBbA
HaceneHMs 1M obpaweHus B YUpeX[eHuWs  34paBOOXpPaHeHus.
OHA03KOM0rMYeckas peabunmTaumsa u neveHue.

[Jani nocnigoBHo e Knacudikalis KOXHOro Kiacy, [0 OTPUMaHHS Kogis

KOHKPETHUX XBOPOO, Hanpuknag, y BUNagKy BipyCHOro renartmTy:

* (A00-B99) Knacc I. HekoTtopble MWH(EKUMOHHbIE W MapasvuTapHble
60ne3Hu.

* (A00-A09) KuweyHble UHGEKLMM.

* (A15-A19) Tybepkynes.

* (A20-A28) HekoTopble 6akTepuasibHble 300HO3bI.

* (A30-A49) pyruve 6akTeprasibHble 601e3HN.

* (A50-A64) VHheKkumn, NepegaroLLmecs NPenMyLLEeCTBEHHO MOOBLIM MYyTEM.

* (A65-A69) [pyrue 6051e3HK, BbI3biBAEMbIE CMTUPOXETAMM.

* (A70-A74) Opyrve 601e3HW, BbI3biBaEMble XNaMUHAMU.

* (A75-A79) PUKKeTCHp3bl.

* (A80-A89) BupyCHble MH(EKLMW LIEHTPaSIbHOW HEPBHON CUCTEMBI.

* (A90-A99) BwupycHble nmxopagku, nepefaBaemble YNEHWCTOHOTMMW, W
BMPYCHbIE remMopparnyeckune MxopagKu.

« (B00-B09) BupycHble MHDEKLIMN, XapaKTePU3YIOLMECS MOPAKEHNSMU KOXN 1

CNU3NCTBIX 060/0YEK.

* (B15-B19) BupycHblii renatuT.

* (B20-B24) bonesHb, BbI3BaHHasA BUPYCOM MMMyHoAetnuymTa Yenoseka (BY).

* (B25-B34) Opyrue BupycHble 60/1e3HM.

* (B35-B49) Muko3bl.

* (B50-B64) NMpoT030iiHbIE 6O/ME3HMN.

* (B65-B83) "enbMUHTO3bI.

* (B85-B89) INeankynes, akapwas v gpyrvie NHQecTaumu.
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* (B90-B94) MocneAcTBMA MHHEKLUMOHHBIX 1 NapasuTapHbIX 601e3HEN.
* (B95-B97) bakTepuasbHble, BUPYCHbIE U Apyrue VIH(bEKLI,VIOHHbIe areHTbI.
» B99 [ipyrune nHMeKLMOHHbIE BONE3HN.

* (B15-B19) BupycHbIit renatuT.

* B15. OcTpblil renatut A.

* B16. OcTpblii renatut B.

*B17. Apyrue OcCTpble BUPYCHbIE renatuTsbl.
* B18. XpOHMYeCKUIA BUPYCHbIA renaTuT.

* B 19. BupycHbIii renaTUT HeYyTOUHEHHBIA.

[ns  nonerweHHs nOWYKY KOAIB XBOPOO 3acTOCOBYHOTHCA  BiAnoBigHi
iHhopMaLifiHi TexHOnNOrii (6a3u AaHWX, HaBiraTopu TOWO), WO 6YAYTb PO3MAAHYTI Y
MPaKTUYHIA YaCTWHI po6oTHW. 0

IHTepHauioHanbHa Knacugikauis nepsuHHoI gonomorun (ICPC)

CsiToBa oOpraHisauifs HauioHa/IbHUX KOMeMXiB, akafemii Ta acouiayis
NPaKTUKYOUMX i CiMenHMX nikapiB po3pobunia BAacHy cuctemy Knacudikauii -
ICPC. ICPC BMKOPUCTOBYETHCA He TifIbKM A8 KOAYBaHHA [AiarHO3iB, a TakoX
TepaneBTUYHMX Npoueayp i nabopaTopHMx gocaigpkeHs. ICPC - [BOXKOOpAMHaTHA
cuctema. [llepwa Bicb, WO Hajae MepBMHHY OpieHTaLil0 LOAO OpraHis Tina,
KOAYETLCA NiTepamu, a came AiarHOCTUYHWI KOMMOHEHT KOAYETLCA ABOMa Lidpamu.
3a uiel0 cuCTeMOKO, Hanmpuknag, AiarHo3 NHeBMOHIA KopyeTbcd sk R81 (R -
AnXanbHWA - wnax, 81 - AiarHOCTMYHWMIA  KOMMOHEHT). Koau npoueayp -
[BOXPO3pAaHI, Hanpuknag, 42 - [OoCNifKeHHS 3a JONOMOro eNeKTPUYHKX NpUnasis
TOLLO.

[iarHoCTNYHI Ta CTaTUCTUYHI LJOBIAHUKY AN LyLLEBHUX Po3nagis - DSM.
SNOMED - cuctema 061iKy MOACHLKOT Ta BeTEPUHAPHOT MegULMHN

DSM - cneyianbHi KoaW, WO po3pobsieHi AMEPUKAHCLKOK MCUXiaTPUYHOKD
acouiauieto. Mepwe BugaHHa (DSM-1) 6yno ony6nikoBaHe B 1952 poui. OcTaHHA
yeTBepTa pefakuis (DSM-1V) cymicHa 3 po3gifiom npo AywesHi po3nagn B ICD-10.
Knacudikayis npusHaveHa ans nikapis-ncuxiatpis. DSM - 6aratoocboBa cucTeMa
Knacugpikauii. Mogi6Ho fo ICPC, DSM TakoX BWKOPUCTOBYE BW3HAYEHHS, LLO
BK/IOYAKOTb  KpuUTepii ANA npusHadeHHs fgiarHosy. Posnagn B cuctemi DSM
KnacugikosaHi 3rigHo N’aTn oceii:

- KAiHIYHI cuHapomu;

- 0cobucTi po3naau i cnelianbHi po3nagn Po3BUTKY;

- MPOBIAHI CKNaaoBi Pi3nYHOrO CTaHy;

- MCMXONOTiYHI CTpec-thakTopu;

- MOBHE MCUXONOTiYHe PYHKLiOHYBaHHS.

Cuctema SNOMED (CwucTemaTn3oBaHWini 061iK NIOACLKOT Ta BETEPUHAPHOI
MeAMLUHM)  LO3BOMISE MPOBOAUTWM  KOAYBAHHS  [AEKi/IbKOX acnekTiB  XBOpOOW.
SNOMED 6yna cTeopeHa B 1975 poui i 6yna nepernsHyTta B 1979. MixHapogHa
Bepcis SNOMED mae 11 oceli abo mofynis. KoxHa 3 Lux oceil popMye MOBHY

199



iepapxiyHy Knacuikauito cuctemun. [fiarHo3 B sMOMEB moxe cknagatvca 3
TonorpaiyHoro Kogy, MOPMOOriYHOIO KOLY, KOAY >KMBOrO OpraHismy i
(hyHKLioHanbHOro kogy. Konwm yiTkuii giarHo3 ans KombiHauil LmMx YoTMPbOX KOAiB
iCHYe, BM3HAYAETbCS AiarHOCTUYHUIA KoA. Hanmpuknag, Kopf 3axBOpPHOBaHb, WO 6OyB
npuiiHaTUiA B Mopdonorii oceii 8 MOMEO, LUMPOKO 3aCTOCOBYETHCA AN BUABNEHHA

paky.

KniniyHa knacugikauis - KCC

ACC 6yna po3pobneHa Ha noyaTky 1980-x pokiB y BpuTaHii Ta npuiiHaTa
BpnTaHCLKOK HauiOHa/IbHOK CUCTEMOKD OXOpOHM 3gopoB’a B 1990 poui. Ll
cucTeMa HauineHa Ha Te, W06 onucaty BCi YMOBM, LU0 MOXYTb 6YTW 3aHEeceHi B
KapTKy nauieHta. Lli ymMOBM po3TallioBaHi B po3fginax, AKi MOWWPKOKOTLCA Ha BCi
acrneKTn MeAuMyHOro 06CNYroByBaHHS. YCi MOHATTA pO3TalloBaHi B iepapXiyHi
CTPYKTYpW, B SIKMX KOXHa rOpu3OHTasbHa MOCNIAOBHICTb Hagae Ginblue AeTanei
(tabn. 2). KCC BMKOPUCTOBYE 5-TW pO3PSAHUIA NiTEPHO-LMUGPOBUIA KOA, AKWIA B
NPUHUMNI, JO3BONSIE CTBOPUTU Gifbll HiXX 650 MiNbAOHIB MOXIMBMX KOMGiHALLINA.
ACC cymicHa 3 yciMa LUMPOKO  BWKOPWUCTOBYBAHWMW  CTaHAaPTHUMMU
Knacugikauismm; O6nacTi, Wo onucytoTecs cuctemoro ACC: XBOpOOW; 3aHATTS;
icTopis/cMMNTOMK; OrNsg/3HaKWN; LiarHOCTUYHI Npoueaypw; pagionoris/giarHocTuyHi
306paXKeHHs;  nonepemkyBa/lbHi  Npouesypn;  aAMIHICTPYBaHHSA;  NiKapCbKi
3acobu/npouesypy; BMMIpIOBaHHA MeAWMYHOrO CTaTycy; [AiarHOCTUYHO MOB’A3aHi

rpynu.
Tabnumug 2

KCC nokaxXuunk

PuueHb Tepmin MiXXHapOAHOro Kogy

IHeKUiHI/Napa3nMTonoriyHi

001-139
XBOPO6M
BipycHi xBopotu A5 050-057
KpacHyxa A56 056
KpacHyxa + HeBpOOriyHi A560 0560
YCK/afHeHHA

KpacHyxa + eHuetanomienit -~ A5601 056.01

AHaTOMiKO-TepaneBTUYHe XiMi4yHe KogyBaHHA - ATC

ATC 0yno CTBOPEHO [N CUCTeMaTU4YHO! Ta iepapXivyHol Knacudikauil
NiKapcbkmx 3aco6iB. CbOrofHi LEeHTp, BiAnoBiganbHUA 3a nigTpumky ATC,
po3sTawoBaHuii B Ocno. ATC - Le akpoHiM A1 aHaTOMi4HOT (A) CUCTEMWU OpraHiB
Tina, Ha SKuWiA fgie nikapcbkuid 3aci6; TepaneBTMYHa MeTa (T), AnA  SKoi
BUKOPWCTOBYETLCS NiKAPCbKMIA npenapat; XiMiyHmii knac (C), A0 SKOro HanexwuTb
npenapart. B Tabn. 3 nokasaHi N’ATb piBHIB ATC-KogyBaHHS 415 Koy hypocemiay:
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Tabnumusa 3

Koposwuii onuc

C CepueBo-cyanHHa cucTema

(1- piBeHb, roN0BHa aHaTOMIYHa rpyna)
CO3 CeyoriHHi 3acobu -
(2-V piBeHb, ronoBHa TepaneBTUYHa rpyna)
CO3C BuCOKOpiBHEBI CEYOTiHHI 3ac0bK
(3-7 piBeHb, TepaneBTUYHa rpyna)

CO3CA CynbthaHinamign
(4-14 piBeHb, XiMiyHa/TepaneBTMYHa Nigrpyna)
C03CAO01 dypocemis
(5-¥ piBeHb, nigrpyna XiMmiYHUX PEYOBUH)

Cuctema ATC npuiAMaeTbCa AK MiKHApOAHWA CTaHAapT AN AOCAIMKEHHS
3aCTOCyBaHHS JTiKiB.

Cuctema megmdiwx Hass (MeSH) Ta
06’efHaHa MeanyHa niHreictnyHa cuctema (UMLS)

MeSH  pos3suBaeTbcAd Ta  MIATPUMYETLCA  HauiOHanbHOK — MeAMYHO
6i6niotekoto B CnonyyeHux LlTatax 3 MeTOK iHAEKCYBaTW CBIiTOBY MeAUUHY
nitepatypy. B mexax iepapxii MeSH MOX/IMBO 3BY3UTU JOCTaTHLO LLUMPOKE NOHATTH
[0 [OCUTb BY3bKOro. Hanmpuknag, MHEBMOHiS BHeCeHa B CMMCOK SK  iH(eKwis
[LMXaIbHOTO LWsAXY, a TakoXK AK xBopoba nereHb. MeSH [03Bosisie chopmyBaTh
nigctasu ans O6’egHaHOT MeAUKO-NiHIBICTUYHOT cuctemm (UMLS).

MpoekT UMLS - a0BroTepmiHOBWIA JOCAIAHULBLKNI NPOEKT B AMEPUKAHCHKIl
HauioHanbHin MeguuHiin acouiauii (NLM), MeTOl fKOi € pO3BUTOK pecypcis, LUO
NiATPMMYBaTVMYTb IHTENEKTyalbHWIA MOWYK iH(opMaLii 3 LUMPOKOro CnekTpy
HiomeanUHMX mKepen iHgpopmaLii. MpoekT NiATPUMYETLCA KOMaHZO0H, L0 BKIOYAE
B cebe, 30Kpema, NikapiB, KOMN’KOTEPHUX Ta iHPOpMaLiliHiX (axisLiB, NIHIBICTIB.
Po6oTa npoekTy npusena Ao QOpMyBaHHS [Kepen 3HaHHS i CynpoBiAHUX Mporpam,
O OHOBMIOKTLCA | MOWMPKKTLCA MOCTIMHO Ana  KnieHTiB Ha DVD-ROM.
[Lianorosuii goctyn go mxepen 3HaHHa UMLS 3ab6esnedeHwit yepe3 IHrepHeT-
cepBep, KU BMMarae Kogy [OCTyny i MoXe OyT 3HailfeHWiA 3a afpecoro
http ://umisks.nlm.nih. gov/

2. MPAKTUYHA YACTUNHA

Po6oTa3 cuctTemoro MKX-10 (pociiickkomosHa Bepcis MOKB-10)

3aBgaHHA Nel. Mowyk kogis y MKX-10 3a fonoMorow nporpaMmu-Haeiratopa.

1. 3HaitTn B Mepexi Internet nporpamy-Hasiratop no cucremi MKX-10 (3Hocka
“>apMaKoorMyecknin - CNpaBoOYHUK”, LU0 3HaxXoAMTbCs B po3aini "36paHHOe™
Microsoft Internet Explorer).

2. OsHailomnTMCb 3 NOO6YAOBOH haiinoBOi CUCTEMM HaBiratopa (aHanoriyHa
nobygosi Tek y Windows).
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3. 3HaiiTu i 3anucaTh B MPOTOKON 3aHATTS KOAMW HACTYMHUX 3aXBOPHOBaHb:
- "xonepa”;

- "OCTpbIi renatuT B 6e3 fenbTa-areHTa ¢ Ne4YeHO4HOW Komoii™;

- "paccesiHHbI CKnepos";

- "A3BaXXenyjka, OCNOXHEHHAsA KPOBOTeUeHVEM",

- "nepenom HafKo/eHHWMKa 3aKPbITbIN",
- "OCTpbli1 TpaHCMYypPanbHbIA MHAPKT NepeaHel CTEHKN MMoKapaa'.

3aBfaHHA Ne2. Mowyk Kogis MKX-10 y 6asi faHux.

1. 3anyctuTtn Microsoft Access.

2. BigkpnTun 6a3y gaHux MKX-10 (thaiin 3 poswmpeHHsm .mkb).

3. CTaHgapTHUMKM MeToAamu nNoLwlyky B B[l 3HaiiTK Koau 3aXBOPHOBaHb, LU0
npuBeseHi y nonepesHLOMy 3aBAaHH.

3HaoMCTBO 3 CUCTEMOHO Knacudikauii DSM (pociicbkoMoBHa BepCis)

3aBgaHHA Neol. TMowykK i MOPIBHAHHA KOAIB MCUXiaTpPUYHUX PpO3nagis y
NigNITKIB B pi3HUX cucTeMax Knacudikawii.

1 3Haiith B Mepexi Internet npuknag DSM-knacudikauii - (3Hocka
"MeunxiaTpia"”, Wo 3HaxoauTLCA B po3gini "N3bpaHHoe™ Microsoft Internet Explorer).

2. MopiBHATM kKogyn MKX-9, MKX-10 i DSM-111 Aans 3axBOptOBaHb, LU0
HaBefleHi y Tabmugsx.

3. 3anucat y NPOTOKON 3aHATTA Knacugikauito 3rigHo "PykoBoacTBa nNo
neuxuatpum” i kogn MKX-9, MKX-10 T1a DSM-111 pgna 3axBOptOBaHHA
"'Lun3oahheKTUBHUIA MCKxo3".

3HaiiomMcTBO 3 cucTemoro Knacudikauil SNOMED
(pociticbkomosHa Bepcis MKCIN)

3aBgaHHA Nel. OpraHizauis kogyBaHHS B cucTemMi SNOMED Ha npuknagi
Knacuikauii MefceCcTPUHCLKOT NPaKTUKU.

1 3Haiitu B Mepexi Internet npuknag SNOMED-knacudikauii (3Hocka
"Hayka", Wwo 3HaxoauTbes B po3gini“N36paHHoe™ Microsoft Internet Explorer).

2. OsHaloMUTUCL 3 MpUHUMNaMKU Knacudikalii CeCTPUHCLKOro (eHOMeHy B
cuctemi SNOMED.

3. 3anucaTy B NPOTOKON 3aHATTS NPUKNaAW eNeMeHTIB Knacudikawii 4ns cTaHis
"NneperpesaHune ConHeYHoe", "6osb paHeBas".

KOHTPOJIbHI MNTAHHA:

Knacugikauis 06’ekTiB. O6’ekT knacudikawii.
BnactuBocTi iHhopmMaL,iiHoro 06’ekTa.
lepapxiyHa cucTema Kacudikavii.

daceTHa cucTeMa Knacudikau,ii.
[JeckpnnTopHa cnctema Knacugikadii.

SIS A
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. KnacudikauiiHe kogyBaHHS.
. PeecTpauiiHe KogyBaHHs.
. LLITpMxoBe KofyBaHHS 06’ €KTIB.
MixkHapoaHa knacudikayis xsopob - MKX-10.
10. liarHOCTUYHI Ta CTaTUCTUYHI AOBIAHWKMN ANS LYLUEBHUX po3nagis - DSM.
11. SNOMED - cuctema 06/iKy MOLCHKOT Ta BETEPUHAPHOT MEAULIMHMN.
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TexHika 6e3nekn. BxigHuiA KoHTponb. BcTyn Ta CTpyKTypa
MEAUUHOT IHPOPMATUKM ...t .

Komn’toTepHi faHi: TMnn JaHux, o6pobKuy Ta ynpas/iHHSA.
TexHonorii  06pobkM  TeKCTOBOT iHopMauii. TeKCToBUMIA
PefakKTOP WORD ..o e
KomMn’toTepHi faHi: TUNM fJaHuX, o6pobka Ta ynpasBiHHS.
TexHonorii 06po6kM [aHWX 3a [JOMOMOFOH  EeKTPOHHMX
Tabnmup. TabnmuHnii npouecop EXCEL....ovvveeeeeeeevcviennn,
Komn’toTepHi faHi: TMnu [aHux, o6pobka Ta ynpaBiHHS.
Cuctemu ynpasniHHs 6asamu gaHux (CYb[). CYB[, Access.
Basn BaHNX B MEAMLMHI . .c.oveeiiieie st
Mepegava iH(opmauii. MepexeBi  TexHonorii. OcCHoBU
TENMEMEIMLMHW..c..coviiiiieeeieeeie e ieee et sese e sesseseseseseses s enenas
3acTocyBaHHSi  CTAaTUCTUYHWX  METOLIB AN 06po6KuM
pesynbTaTiB  MegMKo-6ioNorivyHMX  gocnigpkeHb.  MeToan
o oL - U T 1
AHani3 6iocurHanis. MeToan 06po6KM GiOCUTHANIB..............
Bisyanizauia meguko-6ionoriyHmx gaHnx. O6pobka Ta aHani3
MEANYHUX 300P@IKEHD ...vevreieeeriereeieeresiseeseeeteessseesnseseseneenes

KofyBaHHA Ta Knacuikauis MeauKo-6i010riYHUX JaHKX ..
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