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'BHKOpHCTamEX ¥ TaKSX IETEX TPATHITEHIX MOB TIDOTPAMYBAHEA TOTPEGYe SHITHOTO
ZOCBITY IPOTpAMYBAHES Ha TOTATOK 10 HAHEX NDETMETHO! OGTACTI MOTETIOBAES.
'HlabiTs KoM Tk Z0CBiA €. IPOTPAMYBAHES MOAE 3AHEATH GAraTo Yacy. IO B YMOBZX
OGMeKEHOTO BHKOPHCTAHER IMITALHIEO MOZET MO 6YTH HeJONITSER.

BiaBmE moTpeGH GaNiENiE, WO He MaioTs ZOCBITy NPOTPIMYBIEER 3
BHEODHCTAHEAM IePBHHHAX OB, DOIDOGHNKH IPOTPAMHOTO  3a0EIETCHER
CTBOpHH HoBe HOKOTIRER HPOTPAMEIX TPOAYKTIE. IO ETKO MLATACTECS PHESCHEID
i BHKOPHCTIHEI) HENPOTIMICTAME A7 CTOPEHES BIACHEX KOMI'IOTEPHEX
Mozenci. 1li mpOrpaM CIPHAMANOTSCS K HDOTPAMEi EabOPH A1S NOGYZOBE
2BTOPHIOBAHIX A0CHTS MpoecifiHnX DTALHENY Mojeneli 32 HOMIDHi KOWTH Ta
HeTpHEATH TaC GaXiBITME 3 MIEIMATSHEM A0CBLIOM HPOTpAMYSamER. JlpyAsil
iETepdelic 03BONSE KOPHCTYBJuAM GYAVBATH MOZeTi pIEOI CKTATHOCTI.
KOPHCTYI0HCE IafiOMHME ONEPATOPAMIE 1 MATEMTHYEOR JOTEOK Ha BIIOKPEMY
BI CHETAKCHCY i NPOTpaMEii MOTINL WO NPHTAMANEI TPATHIIENEM MOBRM
nporpayysamks. BOHH TaKOK BMIlyoTh MAGIOHH ATH NOGYI0BH Ipagikis i
Ziarpa. AEMAML CTATHCTHYHOTO 3HQTiZy, OpEleRTAN, WO KOPHCTYEAT MOKE 3
ITKICTIO BMOHTOBYBATH ¥ CBOT MOZeT.

JTlocTymsi 3apas mporpaMsri 3AcO0H MITAUEHOTO MOTETIOBAHES YMOBHO
ORITTOTCE Ha TDH BEIy: NDOTPAM MTPHTHEX THCTIS, NAKETH PXATYEAHES
‘PIBHAHE § NaKeTH THHAMITHOT DufTamil

Tlporpays MaTpEEAX MHCTiE. Taki K Excel®, Quattro™ i Lotus®, zoctymsi ma
PO TPHEATOTO Tacy § MaioTs AyAe GTIEKL BTACTHBOCTI i MoamHEOCTL He
3BAKAUOT Ha Te, MO CHOTATKY BOHH PO3POOTATHCE FK CICKTPOREI TAOTHI A1t
IIpOBeTeHES (iHAHCOBOTO AWATHY. NOTRM A0 HEX Gy BBEleH AOCHTH NOTYAH:
MATeMATIIE] 33COGH, WO Z03BOTTE KOPHCTYBATaM 33CTOCORYBATH I 3CO0H T%
i\iTaIiY SEHI MADOKOTo CTeKTpY. MOAHa CKA3TH, M0 MATPHTE: THCTH A03B0ITOTH
IIPAOBATH 3 THCTAMH SK PEAAKTOPH TEKCTB A03BOTTOTS MPALIOBATH 3i CAOBAME.

Pofose mote y MATPHWHOMY THCTI Ma€ BFIAX TAGTHIL IO CKTATA€TeCA 3
CTOBiB, TOMiTeHHX TiTepa, i CTPOK, moMinennX mcaay. TlepeTHE cToBmus 3i
CTPOTKOIO CHPHIMAETEC K BIKO, IO Mae AIpecy, CKTAIERY 3 IOMITOK CTOBIA i
cTpokas. KopHCTBat MoXe 0GDaTH KYPCOpOM HaTeAHe Bitko MO BBCCTH 40 HBOTO
‘Texcr, wmeT0, GysKHifo W ToriTHAH BHDA3 i3 BOYIOBaHOI GidTioTeRH 260 BTACHE
‘piBmsEs. TIpH ME0MY MOATHE! HOCKTAHER 2 BMICT {HIINX BIT0K 33 IX A1PECaMEL
‘Biacsi PIBHSHER 39HOCKTS A0 Bi10K ADYKYIOWH Ha eKDAHi CTARIIpTEI MATEMATHYE
CHMBOIH 3 IOCHTAHHAM, Y CBOK 9€Pry, Ha KOHCTAHTH, 3MiHHL QYHKIT a60 BIacEi
‘PIBHSHES., Mo 3HINOTATECS y IHIX BITKAX 32 IX APECO. 35 TIKH MK BIKAMI €
(CKHBHMIE». TOGTO 3MiHA BMICTY 6yIb-SKOT0 BiTKa HEraiiHO BHKTHKAE 3MiHY BMICTIE
{HINEX BIT0K, IO MaKOTS IOCHTIANER Ha HOTO, 4 TAKOK 3Miy Tpagikis, M0 yTeopesi
2 BKARHHX BITOK.

TIporpai MATPHTHEY THCTIB BMINYIOTs MHpOKHH CHEKTp BOYIOBIHHX
MATEMATHWIX. CTATHCTHWHIX Ta JOTIHNX GYHKI IO MOAYTS SAHOCHTHC 10
BIOK 3 BHKOPHCTAHHRM JBHYIHHY MITEMATHTHEN O30k BOHH Takox
BMMYIOTS MEHIO KOMIEA A1 2KTHBAIY HPOUEAYP I0EPIrai, GOPMATYRAHES §
COPTYBIHES ZAHEX. KPECTCHER TAQIKis, BHKOHAHHS PO38'SIKIB PIBHAHE, JHATiZy
TaHIX, anPOKCHMALI KpHBIMH, eKCTOpTY 260 IMIOpTY AaHHX Tomo. Ha 107aTok,
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BOHI BRIIOYaI0TS CXOAY Ha JETTHHCHKY MOBY. IO IOCYYT KOPHCTYBati MOKYTS
33CTOCOBYBATH 717 BBeTeHHE GYHKIIIA-MAKPOCS CTIETIATSHOTO IPHHATEHHA.

Crenmpitmom prcoro Excel® € Te. mo Bif Mac BOYI0BaHHH Habip POIBHEYTHX.
3ac06is MATIOBAHER 1% KOHCTYEATS, Ki MAKOTS HAMIp CTBOPHTH AKicEi rpadisi
06ekTH Ha pobouoyy momi Iiporpaum MarpeemEx MHCTiB, Takmx sk Excel® ¢
BITHOCHO TeIeBMMEH, TETKHMH 114 BHETEHES | KODHCTYBAEN, 2 TAKOK IyKe
BTKHMI | HOTYAEHMI [1T% ATFGPHYERX OTepaii

3aco6u MathCad®. C1ix 3a3BATHTH, MO MOATHBOCTI TPOrPaM MATPHYHHX
THCTB OGMeAeHI X HECHDOMOAHICTIO HOBHICTIO 260 SACTKOO NITTPRMYEATH
BHYTPIIIERO OAHOPITHICTS POMMIPHOCTEH, 3206IMETYBATH CHMBOTITH] IEPETBOPEHET
60 ToKi THCIOB IPONCAYPH. AK JHQEPCHIOBAMER | INTerpyBaHES.
BHKODHCTOBYBATH MATEMTHWEi QYHKIii KOMIIEKCHEX SMIHHEX, TaMa-DYHKILL
CKIEGEHHO-HHIES] CxeMH TOmo. [IeKUTSKa HDOTPAMHHS HAKCTIS PeXATYEAHEX
PIBHSHE 3 HOTYAHMME MATCMATHSHEME MOATHEOCTIM CTATH AOCTYNHEMH H
mpota3i ocTasHix 180% fexax Ha Temepimsiit 7ac HHGITHIOr0 IOMApeRES HAGYH
Taxi nakers ax MathCad”, Mathematica®, MATLAB® i TK Solver”. Bomm
ZOIBOTHOTE MPAOBATH 3 PISHHETME TOK, K NDOTPAMH MATPHTEEX THCTES
IPAITIOIOTE 3 THCTAME, 3 TEKCTOBI PETAKTODH 3i CToBaMH. HaHOITHIT eQexTHEEmY
maxeToM pmsRasmi naxer Mathcad”.

MathCad® cTBOpeHHil TaKHM, WO JO3BOTAE AHATIYBATH PIBHAHHA THCTOBHME
260 caMponimmME 3acoa. 106 CTRODHTH DMTANEEY MOZET Y CepeloBHITi
MathCad®, Tpe6a cowarky Ha BepxiBui PoGOTOro THCTA AEKIAPYBATH KOHCTAHTH i
aMiL 3 HIAYe BATHCATH PIBHHES. IO IX IOEAHYIOTS. PIBHSHES BEOLATS 10 THCTA
¥ TAKOMy CaMOMy BHIIANL Sk BOHH APYKYWOTECA y KHHFAX, 3 HEBLIOMIMK
BeTHTHHIMS 3 TiB0A CTOPORH i 3 BIIOMIMH IMIHEMMI 3 PIBOI CTOPOHH PIBHAHES.
Vei wmcTopi 260 CHMBOTIHI OMCpAlif Ha POGOIOMY THCTI IBTOMATHTHO
BHKOEYIOTHCH NOTHEAOTH 3 HOTO BEPXA | 3AKIHTyROTH HIS0M. Vei IMIEHI ¥ TiBHX
SQCTHRAX PIBHAHb MANOTh GYTH BEJATCHi TOGTO MATH NeBHi BOTHTHEN. BHIE 3
po3TamyBaHHAM Ha mmcTi MathCad® Mae B6yZoBami 3aco6H 14 POIPAXVHKIB i
onepamii 3 AUICHIME Ta KOMINICKCHEME THCTAMH, §YKITMH, MATPHIAME
BHKOHIHES iTepanifi. Bifi TaKoX 0GTaIHAHEA IPOCYEYTHMI 33COBIMH BEKTOPHOY
‘TpaGiKm, aHIMANIL AMOKCHMANiL IHTEPIOTAIII, THCTOBOTO (HTETPYBAHER CHCTEM
AHepeRIATHANY PIBHSHE. B HROMY He Hepel0IteRd MOATHBICTS CTRODEHHS
pHCYEKiB (3K me 3pobrero  Excel®), e KoprCTyBad Moxe bMopTysaTH rpadimi
06" exH immux nperpau. Kpix Toro. MathCad® zo3ouse crsopiosars mmea Excel®
6o obMiRtoBaTHCA JamAME 3 mcTavH Excel”.

‘Ha BimMiny pif iHImEX nporpaMERX maketis MathCad” yae ximska yHiKaTsHEX
BIaCTHEOCTe. MaTeMaTH i HOIRAYeHES 1 PIBEAKER BIZ0GPIKYIOTECA Ha POGOTOMY
HCTi y 3AraTsHONPARATOMY CHMBOTITROMY BHITIAZ i € (GRHBHMID) — KOKHa MiE.
IO BROCHTSCA 70 KORCTART 360 3MIHHHX, POSTAMOBARM BHIE PISHARES, MITTERO
BPATOBYETECA B PERYETATAX PIARA. 3 TAKOA Y PESYISTATaX PISRAR i TPagixis.
mo mop’saai 3 mauE. Mathcad” Be MOTpedye CIeiaTSHEX KOXE 260 CHETAKCHCY

119 MOGYIOBH MOZeTeR, Mo BKTIOANTE eTeMeRTAHy ATredpy i OCHOBEI
MaTeMATHE] 06 "€kTH. TpeGa TAKOK 3A3RATHTH, IO Biff CIOPATKERHIY POIBHEYTHM
IOBiTHMKOM MO0 FOr0 MOATHEOCTER.
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1 OHATIAHHM AIIAPAT TA 3ATATbHI IPHHIHIH
MOJIETIOBAHH I IPOTHO3VBAHHA CTAHY JOBKLLIA

1.1 Momsriitsnit amapa i sara1ssi mpmsmmm
MOIeTHBAKES | IPOTHO3YBANKS CTARY T0BKLLTR

‘CBITOMICTS TXMER BalTiTeHa OGMEXEHOR CIPOMOKHICTIO CIPHIMATH BCECBT
¥ BCBOMY DI3EOMAHITTi HOTO %BHII | 38"43KIB, CaMe TOMY YMOBERIE POSHOTIT HOrO Ha
CHCTeMH 3a0e3eTyE MOKTHBICTS AHATiSy MPONECis, MO BIOYBAKTHCA ¥ HBOMY
B3ATATI i, 30KpeMa, y HABKOTHITEBOMY CEPETOBHII, O OTOTYE TEOTHHY. 3BHIAMHO
nid cucmenowo posyvilmy cyxynHicms 00H020 aGo OexiToKoX  eevenmic
cepedosua, o s3aemodiomy Mixc coGoro ma 3 006KiTIEM, 6i TK020 CUCHIENT
Gi00KpENTIOEMDCH i3UUHINN GO YHOGHINU PAHUUINNL

B3ACMOZIE ETEMEETiE CHCTEME MK COOW Ta 3 JOBKITIOM BIT6YBACTHCH 3
'DAYEOK C11060f 0if, 06Ky penosuHaN, enepzieio ado inpopanien.

InKeRepEa exOTOTA EAHGITBITY YEATy MPHIUISE OOMIHy DETOBHHAME 260
emepricro. BUIOBITHO 10 MHOTO 3 MEBHOX MipOR AGCTPATyBaHES TiHCHOCTI
POIPIBHIOHOTE SAKDHTI f BTKDHTI Ta MPOTOTHI i HENPOTOTEI CHCTEMH. Saxpumon
CUCMeNOW HaNBAKOTH CYKYMHICTS, SKIO MOKHA IHEXTYBATH BIAENOTE® i
€TeMERTE 3 JOBKITIAM G€3 BTPATH i CyTTEBEX BIACTHEOCTER, IO MTTATATs
aEaTiy (RAMpHKTAY, Tafi Ta IOBITPS Y JAKDHTOMY TEpMOCi Ha IDOTE3i HETPHBATOTO
@acy). ¥ OpOTATEXHOMY BHNATKY CHCTEMY HAIBAKTS GiOKpumow. BiTkpHTi
CHCTeMH MOXILEOTS HA NpOTOSHI Ta HempOTOTEL Jlo HENPOMIOWHIN BITHOCATS
BUIKPHTY CHCTeMy, SKIIO MOXEA HEXTYBATH i OGMIEOM DETOBHHAMH i3 ZOBKITTIN
(RAmpHKTAZ, IDOTYKTH Ta IOBITPA Y 3AKDHTOMY XOTOTATHAKY). ¥ IPOTHTERHOMY
BHINAIKY CHCTeMY BLTHOCATS 20 MPOMOUHIX CUCHIEN.

Xapaxmepucmuxanu cucmenn € GBEI| BETHTIEN, MO BEIEATIOTS BMICT
PDETOBHE | €HEPIil B eTEMERTAX CHCTEMH Ta NOTOKE DETOBHH i eepri Mik
€TeMEHTAME CHCTEMH Ta MiX CHCTEMOIO i TOBKITI®M. isTHi BeTHIHHH BMICTY Ta
IOTOKiS PeT0BHE i eeprii y CHCTEMi Ta MiX CHCTEMO i JOBKITIOM EAIHEATS
uinnuNU cucmeu. CYKYMHICTS SWISHEX, MO BE3RATAOTH TOTOKH PETORHE 60
eEeprii BiX TOBKITI® 0 CHCTEMH, BASHEAIOTH 6X00aM Cucmewu. CYKYmHicTs
3MIERIX, MO BH3HATAIOTS NOTOKH PETOBHE 00 EHEDii BT CHCTEMH y I0BKILIE,
‘Ba3HEAIOTS 61000aNu cucmestn. IIapasempaNl HAIBA0T GIIIE] BeTHIMER, IO
BH3HATAIOTS BTACTHEOCTI IOTOKIS PETOBHE 400 EHEPTil MK ETeMEHTAM CHCTEME Ta
MIK CHCTEMOR i Z0BKITTAM. UaCTHEA MapaMeTpis MEBHOY CHCTEME, IO MAKTS
He3MIHRi BETHHEN, HAWBANOTS il KoediuieHmawy, a ¥oeDiNieRTH, MmO MaRTS
YHIBEDCATHEY BETHTHEY 1714 YCiX 260 GATATROX CHCTeM (HAIDHKTZZ, Maca atoMa
BOHK, THCTO ABOTATPO. IPHCKODEHHR CHIH TEAIHHE EA PIBHi 3eMEOT HOBEPXHL
TOMO). BHSRATAOTE AK KOHCMHNIL.

Kaacuixamiso MPOCTHX CHCTEM 3a OIEAKAME, IO MAKOTS CYTTEBE IHATEHHX
BIINOBLTHO Mo WileR iX OCTITKEHES, MOKHA MPOBOTHTH 3 BEKODHCTAHEMM
BACTYHAX ATHTEPHATHE' IeTEpMIHOBAHICTH — BHIAIKOBICTS, 30CEDETAEHICTS —
POSTIONITERiCTS, CTATHTHICTS — THEQMTHICTS, HEMePEPHBRICTS — IHCKDETHICTS,
TREICTS ~ ReTiHIAHICTS

‘TaK, SKIO BITHBOM BTIATKOBIX GAKTOPIB HA BXOTH, BHXOTH i B CaMilf cHCTeMi
MOAHA IHEXTYBATH, TaK IO CHYE OHOIRATHA JUIEAHICTS BHXOAIB BLX BXOXIS, T0 1





image2.png
BITHOCAT 20 demepyinosaHuX cucme. V TDOTHTERHOM BHIATKY CHCTEMY
POITIATAIOTE AK IMOGIpHiCHY 360 CMONACHIIRY.

SIKIO HEOTHOPIHICTIO POSTOTITY BMICTY PeTOBRE Ta eHEpril B CHCTeMi MOAHA
SHEXTYBATH, TO CHCTEMY DOSTIZNAIOTH 5K J0CEPeONeH) 400 3 30CePeONCeHNI
napadempa, i IPOTHTEREOMY BHIATKY - 5K Po3noditeny a6o 3 posnodirenunu
napawempa.

KMo yci 3MIEHI CHCTEMH MOKHA BEQKATH TOCTHEIME Y 9aci, TO CACTeMa €
cmaniunoro. CCTeNa € dunaNiuHOo, KO AERKi 3N MImORTECA Y Haci,

KO BCi 3MINE] CHCTEMI MOKHA BBAATH HelepepHBHMME QYEKILME Tacy,
TO CHCTeMY POITTRIANOTS AK HerepepusHy. ¥ IPOTATEXHOMY BHTATKY ii BLTHOCHTS
20 duckpemmux crres:

'HapemTi, 7m0 3 A0CTATHE0H0 At Mitefi AOCTETKCHEA TOTHICTIO BEXOTH CHCTEMH
MOXHA BH3HTHTH 5K TSI KoMOIHA i BXOTIB (CYMepIOSHIiA BITHHBIE). TO CHCTENY
poIrTLNaKOTS AK 7iwiiiHy. HABNAKE, KOTH TeAKi EXOTH IIICTIORTS 300 IOCTAGTORTS
BITHB {EII EXOTS Ha CHCTeMY, TO i BUTHOCATS 10 HETIAIIHIY CHCTEM.

‘CTix N\ STATH, IO PeATSRi 06'EKTH 3ABAH IOETHYIOTS  COGi ATSTEpHATHBH
BIACTHBOCTI, TOMY BTHCCSHHA CHCTEMH 0 NI€BHOTO BHAY € JOCTPATYBAHHAN,
OUITSRICTS SKOTO OGYMOBTIOETECS METO TOCTITAEHES Ta BHMOTAMH if CHDOIIERES
Ges BIpaTH GAKGEOI TOTEOCTI peyTBTATIS amaTily. CHTyams me Gitsme
JOKTATEIOETECA, SKINO JEAKIMII ETEMEHTAME CKTATHOI CHCTEMI € {HIi CHCTEMEH
Tomi CHCTeMa BEPXHEOTO DIEER i€pApXil MOXe MOGTHYBATH ATHTEPHATHBE
BTACTHBOCT] 06'€KTIB ¥ 6y T5-AKOMY CHOTyTeHEHL

Pisosuou Mooeneit. Mooexiosawns — Ue OARH 3 HANBUATHBUEX CYHaCHHN
METOiB HAYKOBOTO ZOCTUTKEHHS. B HAYKOBHX TOCTITKEHESX MOTENTIO EA3HEAKTS
MaTepiaTEEW 400 YARRW (ifeATHHRH) 0'KT FKHH IAMINYE Y IOCTIDKEHED
06'€KT ZOBKITTA TAKM THHOM, IO X03B0TAE JOCTITATH MeBHi HOTO BIACTHBOCTI 3
ZOCTATBOR Z1% nineli JOCTITAERES TOTHICTIO. BIIIOBLIHO 10 5070, POSPIEANTE
MaTepiaThRi Ta {ZeaTbRi NoAeTE

Mamepiarssi Modexi BTITOT BIACTHBOCT 06'€KTa, AKIH TOCTITAYETSCE, 3
BHKODHCTAHEAN CXOKOCTI QOPMEH, CTDYKTYpH (aHATOTOBI MOZeTi) 260 HpOHECis
(§i3mTEi MOTET), MO TOCTLTKYITsCA. CaMe ZOCTITEHES Y TAKOMY pasi BKTIOTaE
MATEDIATSERI BITHE HA MOZETs, TOGTO NpOBENEHEHR EKCIEDHMEHTY. OCHOBHEM
BHIOM MATEDIATHHEX MOZeTell y HAYKOBHX IOCTITKEHHAX € QIHYHI MOZETL. %Ki
CBODM BEFITIOM i CTPYKTYPOI HOBTOIORTS 06 '€KT, O MOTETIOETECA, 3 MEBHHM
MaciTaGos. KprTepil M0Z0GH TaKOTO BTiTeHER BHKOPHCTOBYIOTS L% MEPEPAXYHEY
MOTETSHEX BHMIDEE ¥ KUTSKiCHI XApaKTEPHCTHKE 06 '€KTa 0BKiTTe. Hafibitsme
BHKODHCTAHE® T2KOTO POTy MOTeTi SHANIITH y TexsiTamx Eaykax Iipote B
€KOTOTIFHEX H0CTUTKEHHEX BORH IPAKTHYO He JACTOCOBYROTECE.

TneaTsei MOZeTi 3 ABITOTECA ¥ CBLIOMOCTI i € yABRIME oGpasai (0Bpassi
MoZeT) 260 CHMBOTAME (CHMBOTSEI MOZeT) OGeKTiE I0BKITIZ. V HayKoBHX
ZOCTTREHERX EAHGITSIINN DOIBHTOK OTDHMATH MATEMATHTHI MOZeTi mo
OIHCYIOTS 06 €KTH i MpOECH OBKITTA 32 TOTIOMOTO) CHEMATHHEX CHMBOTIS, KL,
He 3BAKA0TH A PISEAIIO THCTEHHHX MOB TTICTEA, MaiOT OEAKOBE 3ACTOCYBAHER
CKpi Ea JeMHi Ky

Ineamssi wofleni sacHosami Ea yABEi amaTorii of'ekTa i woreri Taxe
MOTETIOBAREA HOCHTS TeopeTHIHH XapakTep. HaRGUTBII POEHTOK OTPHMATH
KOHUCHTYATHE] Ta MATCMaTHTHi MOACTi.
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Kaacugixauis wamemamuunux wodeeii cionosiono 00 eiacmusocmeii
npoueci 006kinas, wo ModeuOOMbCA. BRIATi MITOMATHIEA MOZET: — T
ChemiamiEa (:#AK0BZ) MOBA. MO Y HOPIBHAHEI i3 JBMTABNEME MOBAMH He Mac
BaIMIpHOCT B omCi 06€KTIB; TOGTO GyTs-fKe ii CTBEPIAEHES € 60 ICTHHAIM 360
moMETKOBEM. MaTeMaTHIHI MOZeTi MOAYTS MaTH BHFIAA GYHKINiE. peKypeHTHHX
3aTeAHOCTEH, OKPEMHY ATTEGPHTHAY PIBHTHS Ta IX CHCTEM. OKDEMIX T4 CHCTEM
SBAREX AHQEPCRIITGHAN PISHIED, OKDEMHX Ta CHCTEM AMepHIIATEHEX
‘PIBESHS Y TaCTHAHHX HOXITENX TOII0.

K7acH}iamis MATEMATHTHEX MoZeTeli MOKe BIIOYBATHCE 34 O3HAKAME
cHCTeN. o MoZeToioTcs. TaK MATEMATHTHI MOZETi HPOCTHX 33 CTPYKTYPOR
CHCTEM TAKOR MOKYTh BHIHATATHCS 5K:

— ReTepuinoBasi 260 AMOBIpHICH] (CTOXACTHT) MoZeri:

— MOZeT 3 30CepeTAEHIME 260 POIOTUIEHMMH IAPIMETPIME:

- CTaTHIR} 260 THRAMITA] MOTETE:

— TEcKpeTsi 260 HemepepHER MOZeTi:

— i a60 HeiiEi MOAeTL.

Mooeriosanns & npoznosax i cuenapiax cmawy do6xinis. TIporHoIyEaHES €
HEBII EMEOR CKTATOBOI CBUTOMOY ZIXTSEOCTI Tofleli HA PISHIX PIBHAX MHAHER
SBHI AOBKTIA B IHDOKOMY CEHCL ToMy Mo Ge3 HEOTO HEMOATHEA ZONITBHICTE
Fmakis. Ha H0GYTOB0MY. HOBCSKAEHHOMY piski TOTHEA IOCTIfiHO aRATDYE B,
MO BiTGYTHCH, HAMATAETECE MePENGATHTH Xit MOXH y MAHOYTHBOMY i BHIHATHTH
CBOT Zif Y BIATOBIHOCTI 31 CBODMH RTepecaMs, CIHDIOTHCS Ha 0COGHCTIE AOCBIA i
ZOCBIX CBOTO OTo%eREA. BHIANHO, TaKe NPOTHO3YEAHER He IOTPEGYe BAKOPHCTARES
MATeMATHTHI 260 MATepIATHHI MoZenell. 3 {HIOro GOKy, KoM 082 e MOZ0
HayKOBOTO aHaTizy yHKIiORYEARES iCYHOTX CKTATHIX IA€HEPEO-TEXHITHIX 260
€KOTOTO-FACHEPHIY CHCTEM, ONEEKH MOATHPEX BTHBEE Ha IOBKITIR Aifi 260
06 €KTiB, IO iCHYIOTS TTHKH B HaMIpax 460 MPOSKTERX IIARAX. TO MOTETIOBAHES €
HeOONITHM IHCTDYMEHTOM JOCTLTKCHHS MOKTHBHX EACTIIKIS i ONTIMBAIil
BTPYSaHES B NPHPONHI NPOIECH JOBKITL.

Mo POSPISHIOEATH B2 BHTH MPOTHOSIS — GE3yMOBHI Ta YMOBEL BenmosHuii
pO2HO3 € MepenGaTeRE | KAAHHR 260 NOMHPERES FHOPMALIE MOT0 HACTYTY HeaHOl
noil B peaTHil CHCTEMI TOBTO ABMINA 3 NCBHFMH O3RAKAMH, WO OBOB'%3K0BO
BACTYMHTS y meBME MPOMIXOK €acy i y meEdoMy icmi Jo TAKEX mpOTOSiE
BUTHOCATRCA. HANPHKIAL IPOTHOS NOTOTH. IO KOKHOTO HA  HATAIOTE
TiapoMeTCTyAGH KpAiH. QHOHCH BHCTYIS TEATPATSHEY KOTKTHBIB 200 POIKTAX
3QHSTE B YI60BOMY MKIALL JKICTh HPOTHO3E XaPIKTEPHYIOTS TAKIMH NeDEHEHIMG
IOKDHIKIME Sk 27NHA (33 TepMIHOM MECICKTHBH, Ha SKY NPOTHO? BAIA€TECH).
Oemarswicms (2 ckaZoM i KUTBKICTIO OJE3K. IO IPOTEO3IOTECS). movHIcHb (32
IOXHOKAMH IpOTHOI0BARIX. KTHKICHILS. OIIEOK) Ta GUIPAGOaHiCcHS (32 EMOBPHICTIO
60 9ACTOTOR, 3 AXMMH IPOTHO3 Ma€ 3GIrATHCE a60 I0IAETECS 3 PEATSHICTIO).

Ha BIDMIEy BI GeyMOBHNN HDOTHONE )MOGHNIl NPOCHO3. SKEH TAKOE €
TepeaGATIEHRAM NEBHAX TOZH 260 FBHIN, AOTATKOBO CYNPOBOTAVETECA MEPETIKOM
YMOB, 32 FKIME Ui TOZl 460 ABMI MOKYTE EACTYIHTH. Y 38"y 3 BUICYTHICTIO
ymesmesocri, sk cave EaGip (aKTOpiE, mo GyIyTh BITHBATH Ea XiT MOl 360
KapTHy BN, 6yAe AHICHO PeATOBARH, YMOBH] IPOTHO3M ¢ GaraTopapiarTm®. B
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JMOBHHX TPOTHOIX MATEMJTHTHC MOTGTIOBAHEA € HCTPYMCHTOM BHKOHAHEX
WpoHOCHINKIY pospmyHKic KITSKICHEN 03K MOATHEHX SBHIL IO MOKYT
BACTYINTH ¥ BIINOBITHOCTI 3 MOATHEHME EAGOPaMH (aktopis BwTHBy. Tmmar
CTOBQMIH, TIPOTHOCTHTEI POSPAXYHKE e € MATEMATH3OBAHH HOMYK BITUOBITeR Ea
3AMTAHER SKOK MOKE GYTH PEAKIIiA (BHXIN) CHCTEMH HABKOTHITHEOTO CEpETOBHITA,
SKINO CKTATETECH MeBiA HaGip IOBHMNEIX KOTPOTEOBAEN | HEKOHTPOTHOBAHHX
BITHBS (BXOIE CHCTeMM).

Koxumii £aGip BYOZIB CHCTEMEH. IO POSIAACTECA | MOBHICTIO BH3HATE &
peaKtifo, Paso 3 BITNOBITHEM POPAXOBAHAM 32 MOTETTO CHCTEMH ii BHXOTOM
CKIATGIOTS  NpoZKOCHHNHMI Gapianm aGo Cuewapiti. JOCTUDKEHEA pisEEX
CleHapiiB BHKOPHCTOBYETECR 115 OTPHMAHES HOBHX 3HaH PO EKOTOTIFHi IPOTIECH
¥ CHCTeMi, BH3HATERES YMOB BCTAHOBTERHS ii DIBEOBAKHIK CTARiB, NPOTHO3YEIHES
MOKTHEX 3Mist if CTAHY i YMOB, 32 AKHMEH BOH MOKYT BITOyTHCE, 2 TAKOK 4713
OmTHMIzAIi KORTPOTE0BAHY BITHBIS Ka CHCTEMY 3 OTIELY B IOTPIOHI ATX ME0r0
PECYPCH Ta GakamicTh 260 KOPHCHICTS BLIIOBITEIX PEXHMIS ii QYHKNiOHyBAHER
CaMe BmMOrH MPHANATTA OOTPYRTOBAHEX pilleHS MOTO VIPABTIHER CKIATEIME
CHCTEMa)MH EABKOTHITHEOTO CepETOBHITA ATk Th BETHKONO IPAKTHIHOTO JHATEHES
X MaTEMATHIHIM MOTET

1.2 Micue i pisHOBIIN MATeMATIHOrO MoTeTIOBARHS
B CHICTEMHOMY aHATi3i IPOGTeN 326PYIHEHHS T0BKILIA

Sk caMe BEI MATEMATHTHO MOZETi CTiT OGPATH [1% ZOCTITKEHES MeBHOI
{EKEHEPHO-€XOTOTITHO CHCTEME, 3'COBYIOTS Ha BTIOBITHAX €TATaX CUCMENHO20
aHaaisy NPOGIEM N ~ METOXOTOTiH TOCTITXEHER 06 €KTIB Ha OCHOBi 300PAKEHER X y
BHTIATI CHCTeM i 2HATIZY WAX CHCTEM METOTaMH TOTITHOTO, MATEMATHTHOTO 360
BATypHOTO MozeTIOBAMHA

SIK BIZOMO, OCHOBHH\H €TATIaMI CHCTEMEOTO aEATI3Y A0BKITT €

1. BH3HATERES TPAHHIS T2 ETeMERTIB CHCTEME, B MEXAX AKoi iCHYE mpoGTeMa,
2 TaKOK eKOTOTITHEY, CKOHOMITHEX { CONIATSHNX KPHTEPIiB OIIHKH if NpORBiB 360
BACILIKIB Ta BAPIAKTIS i BHDIMERES.

2.3ip iHQOPMANII MOTO ETEMEHTIS CHCTEMH, BHIEATeHHA & CIPYKTYDH,
PETHEEO-RACTLIKOBRX 38EKIB T4 MOGYIOBA KOHIENTYATSHOI MOZeTi (670K-
cXeum) cHCTeMH. BCTAHOBTERHS 3MIEHEX CHCTEMH Ta TOGYIOB ff MATEMATHSEOT
MOTETi, IO BHIHATAC 38" 30K BHXOLIB CHCTEME 3 i BXOTaME.

3. BsHatennx HARIOUUTSRIMOTo BAPIANTY BINHEY Ha BXONH CHCTEME Tepe
MOTETHOBARE Ta IOPIBHAHER BHYONIE CHCTEMH 30 BCTAHOBTEHNH KDHTEDIAMI

Came Ha IPYTOMy i TETEOMy ETANi CHCTEMEHOTO ARATIZy BHHATAETSCE Ta
33CTOCOBYETSCA MATEMATHIHH ANAPaT, WO 3A0CIMETye MOKTHBCTS AZCKBATHOL
iMiTanii MeBHIEX BTACTHEOCTel mpoTeCis aG0 BMM, %Ki UIKABIATH ZOCTITHHKA
IllmpoKe 3ACTOCYBAREA MATEMATHTHEX MOTeTel y CHCTEMHOMY AHATiSi MpOGTeM
B3€MOi] CYCRITLCTBA § IPHPOTH OGYMOBIEHe, 3 OTHOTO GOKY, IBHKIIN POCTANHIM
BHKODHCTAEER i MOKTHBOCTeH OOTHCTOBATEHOI TEXHIKH, MOPISHAHO HHISKOK
BapTiCTIO POIPOGKH MoZeTeli Ta XOCTATEEO BHCOKOK) TOTHICTIO DOPAXYEKIS, a 3
ZpYTOro ~ IyKe OGMEAEHEME MOKTHBOCTAME TAGODATOPHOTO 400 HATYHOTO
MOTTIOBAHES CKTATHIX TIDOTIECIS | CHCTeM HABKOTHITHEOTO cepexoBHma. V Tok &e
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aC CaMe 1B CIIOCTEpEReRE § EKCTEPHMERTIB CKTATANTS MUTPYETA MATEMATHNEOTO
MOTeTIOBaHES, Ge3 AKOTO BOO JATHIIACTECA BITIPBARMM BiX AificROCTL

TIponec CKTATARAS Ta YTOTHEHES MATEMATHTO! MOACT] CHCTEMH MOTHRAETECS
BKe 3 TEPIOTO ETATY CHCTEMEOTO AEATI3Y i QOPMATSEO 3ABEPIIYETECH KA TPETEOMY
€Tami, e yABTERHS MO0 IPHYHEHO-HACTUIKOBHX 38 43K CHCTEMH IEETBOPRROTECE
¥ CYKYNHICTS MATOMATHVHIX CKIAIOBHX MOTETi, IO MAWOTh BHITAL TOTORHOCTER,
pisEEs, RepisocTei Tomo. Ilef IPOTIEC HaraIye MOGYZOBY GAXAHOI MOTEi MeBHOl
KOHCTPYKIii 3 €TeMEHTiS KORCTPyKTOpa. [l AHATOTiS OCHTS TTHGOKA, ToMy mO

Cygacke KoMepHifitie IDOTpAMie 20EIMETEHER CKIATHIX IHACHEDHIX POIPAXYHKIS
MICTHTS MafiKe MOBHHA HaGip HeOONITHEN eTeMEHTIS MATEMATHTHOTO JHATSY,

3200618 % TOCAHANES Y MATEMATHNEI MOTeTi CHCTEM, HOMYKY PIIIeR, QHATHY i

BUIOGPIACHET PEIBTITIE MOJCTOBIHS Ta HAIUIHC TAKIME JDYAHDME
iETepQeicaMi, MO HATA0Th MATEMATHHOMY MOTTIOBIHEID irOBHY OJHIK.

1.3 Crcrevsmit nisiz 10 N06y 108 MaTEMATIHIX MoTeTei
Mopsoox pospodku samexamuunu Modeaeis npovecis doexins.
Tlpomec  TOGYIOBH  MATEMATHYHOI MOTETi CHCTEME HABKOTHIEEOTO
Cepe0BHITa BKTIOTaE IOBHICTIO 460 JACTKOBO HACTYIIEi CTaii
C1ix 0COBHEO MTKDECTHTE, MO TPOTIEC POSPOGKI MATEMATHTEON MOZETi — Ite,

K TpABETO, iTepaTHEHA TpONEIYpA i3 JBOPOTHEME 3B EIKAME, TOHATEHIME
IYHKTHPHIMI CTPITKAMS, TIOCTLIOBROTO HaGTHAEHER 10 GAKAHOTO OIHCY 08 €KT,

Mo MozeTOETECR
1. TlpmitsaTrs piless® moo KeoGXITHOCT] PO3pOGKH MATEMATHTEOI MOTETL.
2. B3HASEHEA MeTH MOTETOBARHT.

3. OmHC CHCTeME, IO MOZETIOETECE: BH3HATEHER ii ETEMEHTiS, TPAHHIE,
TOBKITTH, BIAEMOiH eTeMEHTIS.

{---» 4. Posr1ax Ta OGTPYHTYBAEES MPHIYIeHS MOTo MOATHEOTO CTDOMIEHEX

CHCTeME, IO MOTETIOETECH
5. Bu3mateREE MIEHHX CHCTeMH, if EXOLiB. BHXOTS, HapaMeTDis.
> 6. DOPMYTIOBAREA MOZeTi y BHIIATI GTOK-CKEMH IMIEHEX CHCTEMH Ta i

38" £3KiB, PIBHAE, HOTATKOBHX T2 TPARHTHI OBMEAEHS (YMOE) TOMO.
7. TlepeTBopeREE MOXETi ¥ CTANIAPTHY MATEMATHYEY GOPAMY.

{8 TlizrorosKa MoZeTi 0 peatisamii Ea OGHCTIOBAHOMY IPHCTPOL

9. Hactpofika MOTeri 1a JQHHME CHOCTEpEAEES.

10. TlepesipKa a1eKBaTHOCT] MOACT 32 AAHMMI CIOCTEPEREHS.

1. TlpakTirase 3acTocyBasss Mozei.

Pimenss moTo AOCTATHBOTO 7% Ninell MOICTIOBIRRA BLITBOPEHES PeAKIil
BEXOTiB CHCTEME Ha 3MiEy il BOXIS NpHAMATECE A CTATIfX HACTPORKH Ta
IepeBipKR aTeKBaTHOCTi MOTeTL.

Cmaoia nacmpoiix MoZeTi KeobXiTHA ToMY, WO HABITH NPH BHKOHCTARHi Y
TOGYIOB] MOAET! GYHIAMEHTATLHEX NPHEUMNS i TeOpill, BEXIT MOZeTi Mome
CyTTEBO BUIPIEATHCA BiI peaxii 0G'eKTa BEACTITOK NPHNRATHX MpHIYIEHS i
clpomests. 11i BITXITERRR MOKYTS GYTH MEBHO MipoRo MiiMi30Basi. Jl1% mEoro
aHi HATYPEEX CHOCTCPCKCHb BHKOPHCTOBYIOTS AK (HAGYATOHY» GIUBIDKY.
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‘MoZeTioBasES IpOTeCia (IPOTOHKZ MOAET) LTS YMOB CHOCTEPEACHES 32 PIHIX
‘BeTHHH ii BUTHHEX (0GPAHEX 117 Ni100py) MapaMeTpiB i KoediNieHTIB BHKOHYEThCE
X0 THX mp, IOKH BHXIT MOZel e Oyfe BUMOBTATH HABATSEiR BHGIPII
afiTimmaN TN, SO I3 BUNOBITHICT 3A10B0TEHAE BCTAHOBTEH] BIMOTH 10
aTeKBaTHOCTI MOTEI, To CTAXi HACTPORKI MOZeTi BEAXACTECA YCTIIEOR. SIKIO Bi,
TO C7X Meper:uHyTH NHIYIEHES | CIPOMEHRS, MO NPHAMATHCS Ha HOMepeXHIX
CTaisx. SIKIMO ¥ MpOMEXyPi HACTDORKE MOTeTi MTOHPANOTS AEKITHKA TAPaMETPiE,
TO AONITEHO MepeX WM TPOBECTH GHATI3 UYMTGOCHI] BHXORE MOZETi A0 MIHE
miX per@m. Lle A0IBOTHE 0CPOTATH IYCHIIN Ha NHIOPi BTHSHH THX
napaseTpis, Axi HAHGITHIINM THEOM BIHBIIOTS Ha BHXONH MOTET.

Cmavia nepesipku adexsamnocmi (sionosionocmi) Moner Touitsaa 3 Takol
nprman. HasiTs AXmo HacTpofika MoTeTi IPORIITA 3 YCIIXOM, IPHCTOCOBANICTS
MOTei 70 iNiTanii PeaxITif 06" €KTa 3 {HIIHMH S0BHIIHIH BILTHEQMH JATHITAETEC
nix mumaEnns. HedopMasHa nepesipxa TOHOCTI MOZETi BHKOHYETRCE 32
ZOOMOTOk0 PO3pANYHKIE T2 IOPIBESEES Pe3yTSTATIE 32 MOJCTHEMH CHIALITME,
o fomyckaors aEatiTHTH pimesms. [IIBHIIATH CTONifh IEBHEHOCT WOXO
aTeKBATHOCTI MOTETi 103B0THE MPOLERYPA if PopwaTsHoi nepesipku. Jl1x mEor0
HeOOXITHO MATH 1epesipouny GUSIDKy CIOCTepeXeHD OG'€KTa 31 YMOB. mO
BIIIHATOTECE BIl YMOB CHOCTEEAeH:, fKi GyTH BHKODHCTAHi K HABTATSHA
BuGipka. JIKIO BITMIA MePEBIpOSHAX PESyTSTATIE MOTCTOBIHER Bil AHEX
CHIOCTepeKeHs IOCTATHEO MaTa, 4 CaMe, BUINOBITAE BCTAHOBTEHIM BEMOTAM 10
aTeKEATHOCTI MOTeTi TO mepemipka MOZeTi BEIEAETRCE yemimmow. Y
IPOTIIEAROMY BHIAIKY CIi% 3HOEY HOBEPEYTHCA 0 Heper7ny NONepetsix Craili
PO3pOGKI MOZETi 3 MeTOR T YAOCKOHATEHES.

3acosu Microsoft Excel*. JocTymmicTs 3a UiHOW NOTyAHHX BHCOKO
mewKicems Bactinsmmx EOM PasoM 3 POSHHYTHM MPOTPAMEIM 3a0eIIETEREDY
CHpHSTH B OCTAHEI POKH JHATEOMY NOMEPEHHIO BHKOPHCTAHES MATEMITHTHEX
MoZeneli B PIRHIX TaTy2X KayKil Ta Texixi. [1epeBari KOMI OTepHI MriTamiEi:
MOTeTeR [1% POSYMIHEA, AHATISY i IPOTHONIS MOBETHKE CKTATEIX MPHPOTHEX i
IEKCHCENX CHCTeM CTOTH IATSHO BHIEQHEME. 33pa3 JEATHI KUTHKICTH
‘PO3pOGIERHX TPOGeCiORATAMI TPOGIEMHO-OPiEHTOBIHI IPOTPAMHEY IPOAVKTIE,
IO T03BOTEOTH MPOBOTHTH OCHTS CKTATHI THCTOBI DMITAMifEi eKCHEpMMERTH,
OCTYIEi Ha ISEHX yMOBAX ZUTX MPAKTHTHOTO BAKODHCTAEER.

‘BUTBIICTS TpOTpaM, MmO BRKOPHCTOBYIOTECA y Temepimmi Fack, pospoGiesi 3
3CTOCYBIHESM KOMIT'IOTEPHIS MOB HPOpaMYBasis, Tamx ax Fortran. Pascal C.
BASIC Ta immix. Kifmesi KOPHCTYEASi 7acTo AMAITYIOTh i IOTPAMI ATE COKX
IOTPES Y peAHMI (OPEOT CKPHEEKI), TOBTO ATIOBHIONTS HEOOK{THIMI MApaMETPaMIT
MOZCTSHOT CHCTE)MH MeBi (OPMATH i OTPHMYIOTS BOTHHEN HEBHAX IapAMCTPiB. MO
GyH nepenGateni mporpavicTay. JIOCTYT KOHCTYBAiB X0 HePEHEEOTO KOTy TAKIX
mporpaM 3BGARHO He MePEICATACTECE. MO He M0IBOTEE Y HEOOKITHAX BHIATKAX
MOZAIKYRATH IPOTpANH 13 IpACTOCYBAHIEA 10 RIACHHX HOTPES.

acTo Z0CTLTHKG, fEAEHEPH 300 HIIi 0CODH OMMEFIOTSCS Y CHTYAIS. KOTH
IporpaMEe saGeseleHER He € OCHTH THYTKEM, OCTYMERM 200 BUTOBITHI
KOEKpETHID HITIM JOCTUTKEHER V TAKIX BHIATKAX BUEFKAE NOTDEGa y pO3podi
BIACHEX IpOTpPaM 260 KOMI IOTEPHIX Mojeneli, IO BiTNOR{TANH 6 BTACHHM HOTpeBaM.




