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Myxamenuna A.HU.
Eepazutickuii nayuonanvuwiti ynueepcumem um.J1.H.I'ymunesa,
2.Acmana, Pecnybnuxa Kazaxcman

O MYINbTUNMINUKATOPAX B BECOBbLIX MPOCTPAHCTBAX
®YHKUUN C OTPAHUYEHHOWU OCLUUINALIMEN

IMycte X,Y — OanmaxoBel mpoctpanctBa ¢yHKmui f:Q — R(C). Oyrkimro
z:Q = R(C) HazoBeM (TOYEUHBIM) MYJIBTHIUIMKATOPOM OTHOCHUTENBHO mapsl (X, Y),
€CIIM OTIepaTop yMHO)KEHHS

Ty =zy,y € X.
€CTb OTPaHHUYCHHBIH onepaTop u3 X BY.

Beogstcs o6o3nauenHus: M (X — Y) — mpocTpaHCTBO BceX MyJIbTUILIMKATOPOB Ha
nape (X,Y), Hopma

llz; M(X - VIl = IT; X - Y.

B mocnennee BpeMst yCHIMBaeTCsl HHTEPEC K N3YUCHHUIO TOUCYHBIX MYJIBTHILIH-
KaTOpOB, B YAaCTHOCTH, B IPOCTPAHCTBAX (PYHKLHUH C OrpaHUYEHHOW OCHMILIALMEH
(BMO) (em. [1,2,3,4,5,6,7]).

B Hacrosmeit pabote BBOIATCS MPOCTPAHCTBA (PYHKIIHMIA, IMEIONIUX OIPaHUICH-
HYK OCLMJUIALUI0 HAa MHTEPBAJaX C PEryJHpyeMoil nauHoi. Takol moaxon MOKET
OBITh IPUMEHHM, €CJIH, K IPUMEPY, MBI paccMaTpuBaeM (YHKIIHH OTpaHUYECHHOH OC-
mwsiind Ha Q = (a, b) € R, Q # R. Mbl 3agaem 6a3uc uHTEpBaoB | cienyrommm
obpazom: mycts h(+) — 3aJaHHAs TIOJIOKUTEbHAS M OTpaHUICHHAsT GyHKIHS Ha () Ta-
Kasl, 9TO

cA(x) € Q (c > 1), pna Bcex x € Q,rae
h(x) h(x) ch(x) ch(x)
A(x)—(x—T,x+T>,cA(x)—(x— > X > )

IMycrts I, = {A:A=(c,d) c A(x)}. Bosemem I kak oOwvequuenue: [ =

Uxealx = In()-
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Beskyio m04TH BCIO/Y MONOKUTENBHYIO U JIOKATBHO CYyMMHUDPYEMYIO B Q GyHK-
Mo w 6yaeM Ha3eiBaTh BecoM. 3amuck w € LY¢(Q). Huxe L°°(Q) —npocTpancTBo

BCEX JIOKAIBLHO CYMMHpPYeMBIX B ) pynkmmit. w(A) = fA w={ A W X)dx.

Knacc BMO,,". ®ynxmus f € L'°¢(Q), npunamnesxur xiaccy BMO,,” (otHOCH-
TesbHO 0asuca [), eciu BHIITOIHEHO yCIOBHUE:

1
w(4)
A

If = fal <o,

s = M1fllzro, = sup
€
rae fa = ﬁ fA f — cpennee 3navenne Gpynxuuu f Ha nHTEpBane A.

Knacc BMO;,, (1 <r < o). IIpoctpanctBo BMOy,, ecTb IPOCTPAHCTBO BCEX
f € L'¢(Q), nns koTophIx

T

1
1l = Uf havio, = sup | oo Af () — fay dx | < oo

IIycts Ly, ,, () ecTh IPOCTPaHCTBO BCEX M3MEPUMBIX B () DYHKIIMH, 17151 KOTOPBIX
KOHEYHA BECOBas HOpMa

1/p
flf(t)lpdv(t) ,1<p<oo
£, = i )
| esssupglfl,p=oo
XEQ

(f =0 © f(x) =0 mia m.B. x € Q OTHOCUTENBHO Mephl dv). 3nech dv(t) =
v(t)dt,

ess supgy|f| = inf {1 > 0: f dv(t)=0
xea (71>

{If1>2={xeq:|f(x)| >4}

Ob6o3nauum uepes BMO;,, (L, ,,) npoctpanctso Ly, N BMOy,,, B KOTOpOM BBe-
JICHa HOpMa

If; BMOL, (Lp) || = If ey, + 1F 1o
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yepes rapHitypy. Kpunrocmaprdonu BUKOHYIOTH IM(pyBaHHs iHPOpMAaLLii 3a J0IIOMO-
TOI0 CHEIiaIFHOTO KPHIITO YilTy, IO peati3ye MeBHUH KpUITorpadidHuii aropurm, me-
PEBaYKHO 3 BIIKPUTUM KITFOUEM JJOBKHHOIO MOPAAKY 256 0iT. 3abe3meuyoTh 3Ha4HO BH-
i piBeHb 3aXUCTy iH(pOpMAIlii y MOPiBHAHHI 31 CKpeMOiepamH, ajie BiAMOBIAHO Ma-
10Th Bit4yTHO BTy BapTicth 2000 —2500 y.0., i 0OMexeHui BUOip MOJEIBHOTO PAY.

Cepeql HasiBHUX Ha CHOTOJHIIIHIN JI€Hb JI0AaTKOBUX 3aCO0IB 3aXHUCTy HEMAE OITH-
MaJIbHOTO BapiaHTy 3 TOYKH 30pY MOETHAHHSA JOCTYITHOI BAPTOCTI, 3pyYHOCTi BUKOPHC-
TaHHSA 1 JOCTaTHHOTO PiBHS HAAIHHOCTI. ToMy 3a7a4a 10 BIIOCKOHAICHHIO 3aXHCTY 1H(DO-
pMartii aboHeHTa MOOLITEHOT MepeKi € T0ci Hepo3B’s3aHOI0 1 MoTpedye MoJaIbIIuX J0C-
JipKeHb. LIeHTpambHIM eJIeMEHTOM CHCTEMH 3aXUCTy OTHO3HAYHO TIOBUHEH CTAaTH OJIMH
i3 CTIHKMX KpUNTOrpaiyHMX aIrOpPUTMIB i3 3a0e3MeYeHHsIM MOXIIMBOCTI abOHEHTa
BIUIMBaTH HA (bopMyBaHH;l KirouiB mmdpyBaHHs. J{aHa cucteMa Mae MaTu TpOrpamMHy
peali3aiito i niATPUMyBATHCS LIMPOKUM MOJC/ILHAM PSZIOM MOOIIBHIX TepMiHaliB. Bu-
KOHATH MOCTABIICH] BUMOTH MOKHA NPY BUKOPHCTAHHI Te/IC(OHIB, sKi BOIOIOTH BIIac-
HOIO OIEepaIifHOI0 CHCTEMOIO 1 JI03BOJISIOTH NTPOBOAMTHU TNEBHI Moaudikawii mporpam-
Horo 3abe3neyeHHs. MoBa e npo cMapT(hoHH, SKi OCHAIIEH] MPOLIECOPaMH 3 IOCTATHBO
BHCOKOIO MIBUIKOII€IO 1 MPAIOIOTh Ha IIAaTopMi OfHi€eT i3 MOOIIBHUX OlepaliiifHuX cu-
crem: Symbian OS, Windows Mobile, Android. Ile nae 3mory peamnisyBaté mporpamHi
PpiIICHHSI JUTs BUPIMIEHHS [OCTaBIEHO] 3a1a4i. HacTymHuit HanpsIMOK PO3BUTKY CHCTEMHU
iH}opMaIiifHOT Oe3rekn abOHEHTa, SIKUH MOJIATaTHME B PO3pOOIIi IPOTrpaMHOT aILTiKaIlii,
o peaitizye MWU(pyBaHHs MOTOKY JAHUX 3a JOMOMOTOI0 KpUNTOrpadiyHoro rneperso-
peHHs1. ATUTIKallisi CTBOPIOETHCS B CEPEIOBHILI IIPOTrpaMyBaHH, SIKE M ATPUMYETHCS KOH-
KpPETHOIO MOOUTFHOIO omepalliiiHoo cucteMoro (Hampukinan C++ mis Symbian OS un
Java qnst Android). BaxmiBuM mUTaHHSM € BUOIp KPUTIITOAJITOPUTMY, SIKHI JIKATAME B
OCHOBI TIporpaMHHX MoauQiKamii 1aHux. BiH Mae 3a0e3nedyBaTH JOCTaTHEO BHCOKUI
PiBEHB CTIHKOCTI 3aXHCTY 1 IPU LIbOMY HE BUMaraTH 3HaYHNX 4aCOBUX 3aTPaT, aJKe IIu-
(bpyBaHHs 3/1IICHIOBATIMETHCSI B PEXHMI peallbHOTo Yacy. BidmosinHo 10 HaBeneHHX
BHUMOT ONTHUMAJIBHUM € CUMETPHIHUH anroput™ Oiounoro mudpysanas AES. Pozmip
0JIOKY B JAHOMY aJITOPUTMI € (DiKCOBaHMIA 1 cTAaHOBUTH 128 6iT, a JOBKMHA KITFOUa MOXKE
Oytu BuOpaHa cepen 3Ha4deHb 128, 192, 256 6it. [Iporpama moBrHHA MaTH 3pyYHHI KO-
pHCcTyBaUbKuiA iHTepdEiic 3 MEHIO BKITIOYCHHS/BHKIFOUCHHS PSKUMY MIM(PPYBAHHS 1 T10-
JIeM JU1s BBEJICHHS IaHUX, Ha OCHOBI SIKMX '€HEepYBaTUMYThCsI KpunrorpadivHi kiroui. Le
3a0e3neunTh a00HEHTY IIOBHUM KOHTPOJIb HaJl POLiecoM 3a0e3eYeHHs 3aXUCTy HOro iH-
(opmarii. Arutikamisi IpamoBaTIME Ha IIPOrPaMHOMY PiBHI HICIs IEPETBOPEHHS TOJI0-
COBHX JIaHMX a0OHEHTA B IIU(DPOBHIA TOTIK.

Ha npwuiimanbHiit cTOpoHi Bi0yBaTUMETHCS 3BOPOTHE ITPOTPaMHE MEPETBOPECHHS
CUTHaIy 1 micist po3mngpyBaHHs BiH nogaBatuMmeTbest Ha LJATT 1 nani Ha auHaMik Te-
nedony ciyxada. BukopucranHs nocraTHbo mBUaKoro anroputmy AES no3sonuth
3BECTH 3aTPUMKH CHTHAIY B 9aci 0 MiHIMyMy, III0 HE CTBOPIOBATUME HE3PYIHOCTEH
mpu po3moBi. [I{o10 muTaHHA HAAIIHOCTI TAKOTO 3aXHCTY, TO ABTOPUTET AJTOPUTMY
AES, sxuii € 0THAM 13 HAUTTOIIUPEHIMINX 1 HAHOUTBII CTIHKUX KPUITOTpaiaHUX MPO-
TOKOJIIB, 13 BUKOPHCTAHHSAM KIJIF0Ya JOBXHHOK 256 OiT T03BOJHTH 3a0€3MEYUTH J0-
CTaTHIiH piBeHb Oe3neky iHpopmanii abOHeHTa.
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Onpenenenue 1. bynem ropoputs, yto Bec w > 0 Ha () yAOBIETBOPSIET YCIOBUIO
MEJIJIEHHOTO M3MEHEHHUsI OTHOCUTENBHO QyHKIMK juinnbl h(-), ecnu cymecrsyer b >
1 Takoe, 9TO 1IJIs BCeX X € (2

O
b1 (— < b pnat e Ax).(1)

x)
IMpumep. Iycts Q = (0,0),0 < & < 1. [Tonoxum

_(ex,0<x <1
heo) = { gx =1

Bossmem w(x) = 1 + x2. Toraa w ynoBJIeTBOPSET yCIOBUIO MEICHHOTO H3Me-
HCHHS OTHOCHTENBHO QyHKIMH UTHHBL h(x).
3aMeTHM cpasy, UTO B 9TOM Cliydae:

b jvr 1wmf”V bjmf )@

MaxkcumanbHbli onepatop Xapau-JIutmisyna:

Mf(x) = -if| d
FO0 = iha ) Vel

Teopema A. (cM. [8]) [Tycts dynkmus f onpeneneHa Ha [,
Ecma f € L,(R), tme 1 < p < o0, T0 hynKIms Mf IOUTH BCIOY KOHEYHA.
Ecmu f € L{(R), To mst mr0boro a > 0

A
mfx: (Mf)(x) > a} < Eﬂ! |f|dx,

rae A — KOHCTaHTA.

Ecmu f € L,(R), rne 1 <p < o, 10 Mf € Lp(R) 1
N Cly < Oolledl,
rzie Ay 3aBUCHUT TONLKO OT p.

N3 Teopembl A HEMOCPEACTBEHHO CJEAYyeT OTPAaHUYEHHOCTh MAKCHMAIILHOTO
omeparopa.
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Vuaureas (a + b)" < (|a| + |b])" < 2"(|a|"+|b|"), u3 (2) cnenyer, uro B3Be-
[IEHHAS CPENHSAS OCIMILISALIIS

r

1
(A)jv(t) fal dr 27— flf(t)l dt + ) Wj'f' <

(A)

T f O de + f MO dt | < @)

<2"A+C(r)—= flf(t)lrdt<2r(1+C(r))bf|f|Td

w(d)

O6o3uaunm uepe3 BMO;: (Lo, ) (1 < r < o) npoctparctso BMO;: N L, ¢ HOpMOii
llz; BMO; (L)l = l1zllco + |zl gmo; =

F

= ||zl + sup

z(t) — zA|" dt
Sur |A|f'() al

Ipoctpancteo BMO; = BMOy.,,, tne w = 1, BMO;(Ls,) = BMO;.,, (L, ) 1ipu
w=1v=1HaQ,p = oo.

Hamu nosyden ciexyronmii pe3yabTar:

Teopema. [Tycts Bec w ymosieTBopsiet ycrosuto (1). Torma

L,1, © M(BMO;(Lw) - BMO;,,), 1 <1 < co.
ITpu sTom
I7: M(BMO; (Leo) — BMO;, )| < b rlf L, -

Jokazarensctso. [Tycts f € Ly, = Lr‘1/w(ﬂ),z € BMO; (Loo)- M A € 1 = I,

1
o) .Af ZOF© - GRAI de <370y + L +1),

Onennm cBepxy I; = (A)f |z(£)f () — z(t) fal” dt.

MAKETHl OT MOJU(UKALINH U TIOATBEPANUTH X NOIIUMHHOCTH CYIIECTBYET CEMEHCTBO MpPo-
TokosioB [PSec, a mmdpoBaHue B KOMIBIOTEPHBIX CETAX BO3JIAraeTcs Ha TaKWe MPOTO-
koisl, kak IKE n ISKPM. KoMnbroTepHBIe BUPYCHI TaK JKE CTAHYT OMACHBI It cMapTdo-
HOB, [IO3TOMY Y’K€ cefdac CyIIECTBYIOT aHTHBUPYCHI I MOOMIBHBIX YCTPOKCTB.
OcTpoii jxe mpobJIeMoi B HAcTosIIIEee BpeMsi MOXeT ctaTh LBS-mmuonax, Tak
KaK OOJIBIIOE KOJHMYSCTBO 0A30BBIX CTAHIMN WM (JEMTOCOT MOKET IO3BOJIUTH C 0O0JIb-
10} TOYHOCTHIO OTIPEEITUTh MECTOHAX0KICHHUE ITOJIF30BATEIIECKOTO YCTPOHUCTBA.
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IMa3opa O.B., k.T.H., 1oueHT Meaemko O.0.
Hayionanvruti asiayiiinuii ynieepcumem, Ykpaina

OOOATKOBUU 3AXUCT MOBINIbHOIO 3B’A3KY

Cranmapti MoOimsHOTO 3B’ 513Ky GSM Ta CDMA 3a6e31nedyIoTh 3aXHUCT JaHUX KITi-
€HTa 32 JOTIOMOTOI0 BOYIOBaHMX KPHITOTpadigHUX MexaHi3MiB. Takoro 3axucry mocra-
THBO 11100 IapaHTyBaTH O€3MeKy Bill BUMAIKOBUX ab0 aMaTOPCHKUX MPOCITyXyBaHb, ajle
pe3yJbTaTH gociikeHs Binomux kpunrorpadis Enanabapkana, Eni bixama Ta Hatana
Kennepa moka3zany, 1o iCHyr04i aropuTMH He € aOCOMOTHO CTIMKUMU 1 IPH HAsIBHOCTI
HEeoOXiHOT armapaTypy MOXKYTh OyTH PO3KPHTI B TOBOJIi KOPOTKI IPOMIXKKH Facy.

3 MeTor0 BUpIIIEHHS JaHOl 3a7a4i Oyiu po3poOJIeHi T0JaTKOBI 3aCO0U 3aXHCTY:
CKpeMOJIepr y BHTJISII MAITX IPUCTABOK 10 TeaedoHy 1 OKpeMi, He3alekHI IPUCTPOl
— KpunrocMapTQoHH 3 BOyI0BAaHUM IIPOLIECOPOM Jutsl indpyBanHst iHdopmanii. [Tpun-
UM Jif cKkpeMOJIepiB MoJisrae B 371HCHEHHI IEpeMIIeHb BiIpi3KiB MOBHOTO CHTHATY B
4acoBilf 00JacTi 32 IEBHUM JTOPUTMOM Ha CTOPOHI IlepeiaBada i 3BOPOTHE BiIHOB-
JICHHSI CUTHAJTY Ha CTOpOHI puiiMada. Cepe/THil Miana3oH IiH Ha TaHi MPUCTPOT KOJTH-
BaeThes B Mexkax Big 300 mo 400 y.o., mo poOUTH iX TOCTaTHRO AOCTYITHHMH ajie TIPU
LIbOMY HasiBHI HACTYIIHI HEZOJIKH: HU3bKUI PIBEHb 3aXHCTY, 3yMOBJICHHI IPOCTOTOIO
3aCTOCOBYBAHHMX aITOPUTMIB; CIPUYHMHSIOTH 3aTPUMKY B 4aci curnaiy a0 100mc., npu-
3BOJIATH J0 3HAYHUX BTPAT B PO30ipIMBOCTI MOBHOTO ITOBIJOMIICHHS; HE3PYUHi y BUKO-
pHUCTaHHI Yepe3 HassBHICTh JOAATKOBOTO MPHUCTPOO 1 MOMIIMBICTH 3aCTOCYBaHHS JIUIIIC
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CE€THU, a UMCHHO IP.B pe3ysibTaTe MPOBEACHHOI'O aHaJIn3a yIrpo3 0€30MaCHOCTH B CETSIX

Ha ocHoBe TexHonoruu LTE Oputa coctaBnena ux knaccudukars (tadm. 1).
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Tabnuna 1.
Kaaccudpuxauust yrpo3 6e30nacHocTH
HcToununk (O
Tun ataku e Ienpb aTaku 3ajaua aTaku VYposens OSI | HOCTB
YIPO3bI
DDoS (DoS) | Oxno niu He- EPC Otka3 B rocTyIne cere- CeaHCOBBIH, Cpenusist
CKOJIBKO T10JIb- BOI'0 pecypca Tpancnopt-
30BaTEIBCKIX HBIH WIH
1 ycTpoiicTs IpuxnanHoit
LBS- Cetp Bazosas Onpenenenue reonoka- | CereBoid, Bricokas
5 | WmHOHaN CTAHUUS WM | LU HOJIb30BATEs Tpancnopt-
demrocora HbIi, Kanains-
HBII
IP-spoofing Tonb3o0BaTens- IIporokon Jocryn k konpuaeHuu- | CereBoi, Beicokas
3 CKOE yCTpPOICTBO anpHOU HHMOPMALU Tpancnopr-
HBII
Kpunroaraka | IToms3oBaTerns- Kpunrocu- Hoctyn k koHpuaeHu- | Ceresoii, Kputnue-
4 CKOE yCTpOICTBO | cTeMa anpHOU nHMOpMaLHH, Tpancnopr- cKast
Mo uKanus JaHHBIX HBIN
Bupycst OpHo win He- Ionb3oBa- Jloctyr K KOH(HIEHIH- IIpuknannoit | Huskas
CKOJIBKO IOJIb- TEIbCKOE aTbHOU HH(OPMALIHIH,
5 30BaTENIbCKUX YCTPOHCTBO HapyIleHHe paboToCTIo-
YCTpOHCTB COOHOCTH, BBIMOTaTeb-
CTBO
TlopaBnenne | CnenumanabHoe Pagnocpena | HeBO3MOKHOCTB KOM- Ousnueckuii | Cpenuss
6 | KOMMyHHKa- | YCTpOIcTBO MyHHUKaIUi
Ui
Coumanbhas | Henerutumusiit | Jlerutumusiii | Ilonyuenue koHGuueH- | H/I Husknit
7 | HHKeHepus M0JIL30BATENb 0JIL30Ba- LHanbHON HHMOPMALUU
TCJIb IoJ1 JIMYMHOM JICTUTHUM-
HOTO MOJIE30BATEINs
BriBon

Crennguka cereil Ha OCHOBE HOBBIX TEXHOJIOTHI TaK)Ke CHITPAeT BAKHYIO POJIb
B OTIpEIeICHIH METOIO0B OOPHOBI C yrpo3aMH B cpejie Iepeaadll TaHHbIX. Hampumep,
MOBEIMIEHHBIE cKOpocTH (10 1T0uT/c B HUCXOMAImeM oToke U 1o 300 M6ur/c B Boc-
XOZSIIEM) TIO3BOJIUT PacIIpOCTPAHATECS BHPYCaM OT YCTPOHCTBA K YCTPOIHCTBY HEBe-
POSATHO OBICTPO, YTO MOXKET TOBJICYh M yYBEIHMUYCHUE OOT-YCTPONCTB, BOBICYCHHBIX B
DDoS-araky. [Tpuuem kpunrorpapuieckue METOIbI 3alTUTH HE BCETIa MOTYT o0ec-
MICYUTh HAJICKHYIO 3alUTy HHpopMarmu [2, 3].

CyIecTBYIOT pa3IMiHbIe CIOCOOBI OOPBOBI ¢ KAXKIOW U3 3THX yrpo3. Tak, s 3a-
IIUTHI OT atak Tura DDoS Mcnone3yroTes aHanu3aTopbl TaKEeTOB, YTOOBI 3aIUTHTh [P-
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NMCCIEAOBAHUE U KITACCUDUKALIUA YTPO3
BE3OIMNACHOCTU B CETAX YETBEPTOI'O NOKOJIEHUA (4G)

CoToBBIe MOOMITEHBIE CETH HCITOIB3YIOTCS 0OJIee YeM YeTHIPbMS MIJLTHAPAAMH
MoJIb30BaTeNel BO BceM Mupe. B HacTosImee BpeMs y)ke MHOTHE ONepaTopbl COTOBOH
CBSI3H 110 BceMy MHPY BHeapsito TexHosoruto Long Term Evolution (LTE), kak gomu-
HUPYIOIIYIO B COOCTBEHHBIX cOTOBBIX ceTsx. LTE sBnsercsa TexHonorueit MoOHIbHOIM
CeTH JUII MOOMJIBHBIX KOMMYHHUKAIIMH CIIEAYIONTNX OKoIeHnH [1].

B nomonuenune k TakuMm ¢yskumsam LTE, kak yBenndeHHass CKOPOCTh mepenayn
JAHHBIX, CHUKCHUE 3aJIEPKKH | JIydllasi CeKTpanbHas 3()()EeKTUBHOCTD, OJHUM W3
HanboJIee HHTEPECHBIX ACTICKTOB SABJISACTCS PaAUKaIbHO HOBAS ApXUTEKTYpa SIpa CETH
Ha ocHoBe [P-makeroB, usBectnas kak Evolved Packet Core (EPC). OcHoBHOe oTiH-
gue LTE-ceTeif oT ceTeid mpeapl Iy X NOKOJICHUN 3aKITI09aeTcsl B a0COIIOTHO HOBOM
MOJIXO0JIC K mepeaaye nHpopMamuu. B ceTsx 4eTBepToro NOKOJICHHs BCSl HHPOPMAIUs
TepeaeTcsl MOCPEACTBOM ITaKeToB Ha 0ase TexHosoruu [P.

OueBuaHO, uto 3Boironms LTE, ¢ ero miockum «all-IP» siapom cetu, moguepku-
BaeT aKTyaIbHOCTH JUIS IIEPECMOTpPA CTAaHAAPTOB OE30IACHOCTH, a TAK)KE JOBEPUTEIIb-
HBIX OTHOIICHUH MEXIy OIepaTOPaMH U WX CETEBBIMH KOMITOHEHTAMH, TaK KaK ys3-
BUMOCTH K&)KIOTO B 3HAUUTEIBHOI Mepe BIUSET Ha 000UX.

Baxneitimum TpeboBanusaMm k ceTsM 4G sBiseTcst obecniedeHue, Mo KpalHew
Mepe, TOrO JKe YPOBHS 0€30MaCHOCTH, YTO U B CETAX MPEIbLAYIIUX MTOKOJICHUMN, U XOTS
B cepe ceTeBhIX TEXHOJOTHH YXe CYIIECTBYIOT MPOBEPEHHBIE PEIICHUS, HE BCE U3
HUX MOTYT Tak ke 3 (HeKTHBHO paboTaTh B CETIX MOOMIFHOM Iepejadl TaHHBIX.

[MomuMo Kiaccuveckux mpoOieM Oe30MacHOCTH B CETSIX MOOWIBHON COTOBOI
CBSI3U TIPEABIAYIINX IIOKOJICHUH, HOBBIE TEXHOJIOTHH B CHITy CBOETO yCTPOICTBA TIPH-
BHECJIH, XOTb YK€ U3BECTHBIE, HO HEXapaKTEePHBIE AJI1 MOOMIIBHOI CBSI3U yrpo3bl, Ta-
kue kak BupycHoe I1O unu [P-spoofing. ITpuduna — 310, B IEPBYIO OYepeib, OTKPHITAS
CTPYKTypa CTeKa MPOTOKOJIOB, CBSI3aHHBIX C Iepenadcii HHPOpMauu B TI00aIbHOM
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Illemennix asa TiniMisni Teperyen VipeRyTe, OHBIH KOIAHY ASCEH KeHEHTyTe
Twrisierin cemtiri fe Kom. YUUTHK Ce3iMASPIMIIN OATYMEH KATap O3HIK
ZISCTYPACH HAp ANyHIMBI3FA Kemekteceni. TilNH KOFAMIaFEl elNiH eciperm,
mMaprebecin

8PTTHpATEL.

3 cyper — KaapiHama

Teaaypyc @?’

Ky KBIKTBIX DIEILIEKET ~
Kyn

| 4 Koran mererinis

Koraryosiy Kasme TILTRTep mereHids =
SMeYMETTIK KypBLIBIM
SreyMeTTiK MpIe AereHiMT

<

Bipirin exjex eTeTi MEXe aIAnIIAD BN
HCHETHTEIX BIN SECEHE 0.T3]BIH 3P ACHTHAAT BT
KaTbIHAC

4 cypet — Tycingipme co3aik

Bimim Gepy mpomeciHne TOH cabakTapelH  MYJNBTUMEIHAIBIK  OKBITY
TEXHOJIOTHSLIAphl apKbUIbl OAibITy — WHTEJUIEKTYaJAbl, (DU3UKAJIBIK KOHE PyXaHU
TypreinaH pamblraH KasakcTan PecmyOuMKachbIHBIH a3aMaThiH  KaJbIITACTHIPYa
CemnTiri MoJs. ©Opi, OHBIH T€3 ©3repill TypaThlH dlleM/]e TaOBICTHI OiTiM aiyFa JiereH
CYpaHBICHIH KaHAraTTaHIBIPYHa, CIOiH SKOHOMHKAJbBIK J-ayKaThl YIIIH Oocexere
KaOLIeTTi alaMy KalUTaJAbl JAMBITY 1A aTKapap MaHbI3bI alPBIKIIA Ien OiieMis.
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SIMULATION OF THE FORMATION
OF INNOVATIVE ENGINEERING INDUSTRY CLUSTER

In modern processes of transformational changes of the regional economy the cluster ap-
proach began to be actively apply. This is due to the need to update and improve the effective-
ness of the instruments of regional policy in the financial crisis and the budget deficit to support
regional enterprises to improve their competitiveness. Along with this, the most progressive
regions based on the analysis of successful international experience realized that the use of the
cluster approach is one of the most effective tools in the implementation of the tasks of mod-
ernization of enterprises and development of innovative sectors of the economy.

The results of a 2006 study of innovation systems (Regional Innovation Scoreboard) in
Europe have shown a positive relationship between the innovation development of the region
and the presence of successful clusters [1]. In this regard, increasing interest in the problem
of cluster formation and analysis of their impact on innovation activity of enterprises.

In order to improve cross-sectoral regional institution was formed a new model of
the innovation — engineering industry cluster.

The model is an integrated regional system, which operates such market institu-
tions as technology platforms, reengineering technology, engineering, technology au-
dit, innovative environment, etc.

Socio-economic objects, as a rule, are very complex, since their formation is usu-
ally due to the action of a variety of different features. In the study of such objects
multiparameter always raises the question: is it possible to exclude from the analysis
of the signs that have a negligible impact on the effective rate, or replace them with a
smaller number of any factor without compromising effect on the final result? [2, 3].

To this end, the first stage of the formation of innovation — engineering industrial cluster
is encouraged to use the class methods of factor analysis as a method of reducing the number
of variables and their generalizations. As a result, the initial signs of influencing the formation
of innovation — engineering industrial cluster will be reduced in the factors.

Accounting reduced factors to determine the potential for the formation of inno-
vation — engineering industrial cluster in a given territory.

The second stage is directly applied for cluster analysis factors generated in the
previous step. Since the construction of the cluster is clearly associated with a particular
territory and subject to the laws of regional development and business location, it has
also been added to the factor of geographical location, as a key factor today, affects the
formation of the innovation — engineering industry cluster [4].

On the basis of a dedicated system features an algorithm cluster zoning of the region (Pic. 1)
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COHBIMEH Oipre OHBIH aWThUTy Yirici ne KaMmTeiiagel. OKBITY IPOIECiHAEe
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INFLACNI BEZPECNOST

Tepexanosa I'. 1.
M. X [[ynamu amvinoaswl Tapas memnexemmix ynusepcumemi

OKbITYAbIH MYJIbTUMEAWUAITIbIK TEXHOJIOIMACHI

Byn eybexme, oxbimyoviyy MyIbmuMeOUaIbly, MeXHOIOSUACLIHA ULOTLY HCACANBIN,
epexwienikmepi  mankviiaHan.  3epmmey  0apuICHIHOA  «MYTLINUMEOUATBIK
MEXHONO2USY YebIMbl QUILIN KOPCEmINin, 0Ky Npoyecinoe KONOamy diconoapbl co3
bonaovi.

OKy YpAiciHZe akmapaTThl dKpaHga OeWHeneymiH Typii (opmanapbiH (Tpaduk,
KO3FaJIBIC, MOTIH, JBIOBIC) KOJJIaHy «MYJIBTHMEINA» UACSICHIH TyFbI3bl. OHBIH KOMeTi
apKBUIBI OKBITYIIIEI OaFJapiamMaiap/isl aijanaHy sl )Ky3ere acelpyra 6omanapl. MbIcasl,
reorpausHbl, aFbUIMIBIH TUTH, HE MH(OPMATHKaHBl OKBITY Ja KOMIIBIOTED MYyFaliM
permiH atkapanpl. JKorapplna KeNTipUIreH KypalIapiblH OpPKAMCHICBIHBIH ©3IHIH OKY
YPAICIHAE KOJIAHBUIATBIH EpPEKIICTIKTepl MEH OpBIHIAphl, (QyHKImsiaper Oap. Exmi
oJap/s! OipiKTipim, KelleH (KOMIIIEKC) A&Kacar KOJIJaHCaK, OH/Ia )KYMBICEIMBI3 OHIMJII Jie
THIMZI, HOTIKeN OonmMak. KomiMri nHopMaTHKa OKYIIBIFEI OLTIMAI KaNBUIAYABL, OHIay
YpIICiH peTTeyze, Marepuajjpl camlanbl MEHrepylae KOMIBIOTEPCi3 He OFaH JeiiH
KOJTAHBUTYBl MYMKiH. ApHaWbl JadbIHAAIFaH HYCKayiap, OKYIIBIHBIH JEM-meH
©3[IrIHIIe KYMBIC icTeyiHe OaFbIT Oepill, MYFaliM >KYMBICBIH €IQYip >KEHUIICTEN.
Bapiplk yFeIMIap, TYCIHIKTEp OKyJnbIKTa Oepineni. [lmakaTtka »Xa3pUIFaH akmapar
(dopmyna, OyiipeIk xoHE T.0.) epiKCi3 ecTe cakTayFa apHaiFaH. |paHCIapaHTTap
MYFalTiMHIH cabaK eTy Ke3iHAe TiKelel TaKbIpPhIKAa KaThICTl KolgaHbuiagsl. OKy
kuHOCchl DEM-ne IMHaMuKambIK KO3FAIBIC jKacay[ga KOJJAHBUIAABL. YJIKEH SKpaHIIbI
teneaunap DEM skpaHblHa KaparaHna ammad TyciHIipy OapbIChIHIa KOpHEKI Kypai
OPHBIH TONTHIPaABl. ANl «MyJNbTHMEIHa» Kypadbl Oy KypaiamapaslH MYMKIHIITIH
KEHEUTII UHTerpanusuiai Tycemdi. « MylbTUMe s TePMUHI JIAThIH TUTIHIH «multi» (kerr)
xoHe «media» (opTa) ce3mepiHiH OipiryiHeH KypasiFaH, SIFHHA «aKHapaTThIK OpTay JereH
MarbHa Oeperni. MynmpTuMeans — maiganaHyIIbiFa OpTYpIi THIITI aKmapaTThl OipiKTipin
YChIHY TexHonormacs! [1]. 3eprreymiinepain mikipi OOHBIHINA JOCTYPIl OKy oIiciMeH
OepinreH MaTepuainabiH 25%-b1, Kopy apKbUIbl 33%-bI, Kepy-ecTy apKbUThl 50%-bI, ax
MYJIBTUMEIMSUIBIK ~ MHTEPAKTHBTI  OKBITY Oarjapiamachkl  KeMeriMeH —OepinreH
Marepuanas 75%-bl ecTe caKTaaibl €KeH.

MyJIbTUMEIUSIIBIK TEXHOJIOTUSUIApABIH JaMybl OeiHeTeXHUKaHBIH jKoHe JepOec
KOMITBIOTEP/IiH OpKeHAeY1 HOTIKEeCiHe XKy3ere acyaa. bimim Gepyaeri MyabTuMeTus
— TaHBIM TPOIIECIHIH >KOFaphUIaybIHA CENTIriH THTi3eTiH, OLTiM Oepy Ma3MYHBIH
HWHTEPAKTHUBTI JopMajia YChIHATHIH, AUAaKTHKANIBIK aKIapaTThi-0araapiaMalbIK Kypai
[3]. Mblcanbl, 37E€KTPOHABIK CO3IIKTEpAE opOip ce3liH aygapMachl FaHa €Mec,
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Regional innovation and engineering industry cluster is a new entity, whose main
task is to provide organizational and economic conditions of modernization of indus-
trial enterprises in order to build an export-oriented economy.

Cluster, built according to the proposed algorithm differs from its current focus
on the development of regional inter-sectoral linkages of industrial enterprises, which
belong to different business formations and carry out economic activities in the terri-
tory of the cluster, provides technological reengineering and disseminates innovation
in enterprises in the region.
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NEPCMNEKTUBbI MPUMEHEHUA NMAPANIENBbHbIX
BbIYUCIIEHUWN K OBYYEHUIO UCKYCCTBEHHBIX
HEWPOHHbIX CETE/A NPU NOMOLLU METOOA OBEPATHOIO
PACIMPOCTPAHEHUA OLUMBKAU

Kaxk n3BecTHO, 00yUCHHE HCKYCCTBEHHBIX HelpoHHBIX cereid (MHC) xapakrepusy-
eTCsI PSIIOM CHEIM(IIECKUX OTPaHMYEHHH, TAKNX KaK OOJIBIIIOE YUCII0 TapaMeTpoB, HE0O-
XOIIMMOCTB BBICOKOTO TIApaJLTEITI3Ma P 00yYEHUH, MHOTOKPHTEPHUATIBHOCTD PEIIaeMbIX
3a71a4 ¥ HeOOXOIMMOCTh HAHTH TOCTaTOYHO IIMPOKYIO 001acTh, B KOTOPOI 3HAYEHNUS BCEX
MHHUMHA3HPYEMBIX (pyHKIMI OJM3KM K MUHIMAJIBHBIM. FIMEHHO 3TH OTrpaHIYeHHs BBIIC-
msitoT 00ydenne MHC n3 o0umx 3a1a4 ONTHMH3aLMY, KPOME TOTO OHO UMEET Pl CyIie-
CTBEHHBIX HEJIOCTATKOB, HAIIPUMED, HEONPEIENIEHHO JIONTHI MTPOIIECC OO0YUESHHSL.

Jis pemieHust mpoOIIeMbl 3HAYUTENFHBIX BPEMEHHBIX 3aTPaT 4acTO HCIIONB3Y-
I0TCS MapajuieNbHbIe BhIUnCieHus. B padorax [1-2] onrcaHsl mapayuiedbHbIE METOIBI
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110A00pa CTPYKTYPBI CETH, BECOBBIX KO (PUIIEHTOB IPH MOMOIIH KITACCHYECKHX I'pa-
JUCHTHBIX METOMOB WIIM BEIYHMCICHUS HEBSI3KHU. VIHTepec BBI3BIBAET TaK)Ke METOJ 00-
PaTHOTO PacIpoCTpaHEHHsI OLINOKH, KOTOPBIH ObUT pa3paboTaH M yCOBEPLIEHCTBOBAH
PSAAOM OTE€UeCTBEHHBIX [3-4] 1 3apyOexHbIX [5-6] ydeHbIX. OCHOBHAS Ues COCTOUT B
PacIpOCTPaHEHNH CHUTHAIOB OIIMOKH OT BHIXOJOB CETH K €€ BX0JlaM, B HaIlPaBJICHUH,
00paTHOM NIPSIMOMY PAacHpPOCTPAHEHUIO CUTHAJIOB B OOBIYHOM pexuMe padoTsl. O0y-
yeane MTHC MOXHO peAcTaBUTh KaK 3a4ady ONTUMH3ALNH, IS 9eT0 CTPOUTCS QyHK-
L[Us1 OLIEHKH, KOTOPast IBHO 3aBHCUT OT BBIXOJHBIX CUTHAJIOB CETH U HESIBHO OT BCEX €€
rapamMeTpoB, HalpuUMep,

N-1

“Y@-5) =

1L
Ni:(J NA

<

—1 P-|

Z( yi,j)z’ (1)

Iy
=3

rae d,, y, — i-ble BRIXOJHBIE BEKTOpa Moaeupyemoro oobexra u MHC.

Jns mMoaupukanuu BecoBoro Kod(QuIMeHTa HCIONb3YeTCsl CTOXaCTHYECKUI
TPaJUEeHTHBIH CITyCK, TO €CTh 3HAUCHNUS BECOB N3MEHSIOTCS ITOCIIE KaXXJOH CTPOKH 00y~
YaroIieil BEIOOPKU B CTOPOHY, TPOTUBOIOJIOKHYIO I'PaJHEHTy

b ow, . 2

. Oe
I7i€ s — MHOXKUTEIb, 33/Ia0IIHI CKOPOCTh U3BMEHEHHSI, a —— — 3JIEMEHT BEKTOpa

w; J

rpagucHTa @ = ﬁ ﬁ %
ow | ow, ow, T ow

. HOCKOHBKy Ha BbIXO/J CETH BIIUACT TOJILKO YaCThb
1,—1

CYMMEI ¢, = Y w, x, , TJIe CyMMa GepeTcs 110 BXOaM j -I'0 y3J1a, TO CIPaBEUIHBO yTBEp-

Oe :ﬁaf,-: Oe

X, .
ow,; o¢; ow, o,
Amnanoru4so, ¢; BIHAET Ha OOIIYIO OIMOKY TOJNBKO B paMKaX BBIXOJA j -TO y3IIa

JKJICHHE

¥, » HOITOMY CIIPABEUIMBO CIIEYIOIIEE YTBEPKICHHE

O _0e %, (01 o) j RS o
%, o, o [ayz? j( |E=¢ 7 7 Pay,b, =-2ay b3 )
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Jlutepatypa:

1. ABTOoMaTH3anmus TECTUPOBAHUSA NMPOW3BOAMTEIHFHOCTH: OCHOBHBIC IOJIOXKeE-
HUS W obmactm mnpuMeHeHws|EnekTpoHHBI pecypc]. — Pexmm mocryma:
http://svyatoslav.biz/technologies/performance testing

2. Rozetka[EnexTpoHHbBIH pecypc]. - Pexum JlocTyna:

http://uk.wikipedia.org/wiki/Rozetka

3. Memory Leaks, Load Balancing and Deployment Settings: Testing Lessons
learned from the eCommerce industry[Enextponnsiii pecypc]. — Pesxxum mocryna:
http://apmblog.dynatrace.com/2014/02/26/memory-leaks-load-balancing-and-deploy-
ment-settings-testing-lessons-learned-from-the-ecommerce-industry/
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Poct BPEMCHHU OTKJIMKA OOJIKHA TOJBKO B TOYKE HACBIIICHUS CUCTEMBbI. U3 gero

MOJKHO CJIENIaTh BBIBOJ] O HEBEpHOW KOHPUTYpaIluy OaTaHCHPOBIIMKA Ha CEpBEpE.

NumBer o1 lepunses /ser

1
\
|
\
|
|

=

~

30
00:00:00 00:11:10 00:22:20 00:33:31 00:44:41 00:56:52 01:07:02

011812
Elapsed time (granularity: 43 sec, 500 ms)

01:28:23 01:40:33 01:61:44

Puc.3. KosinyecTBO OTBETOB B €JUHULY BPeMeHH

W3 prcyHKa 3 BUTHP YTO KOJMYECTBO OTBETOB B €/IMHUILY BPEMEHH HE 3aBUCUT OT KO-
JIMYeCTBA TOJb30BaTeneid. OHAKO CTOUT OTMETUTH CHIIBHYIO BOJIATIIIEHOCTB, YTO CKOpee
BCETO BHI3BAHO HEIOCTATKOM MAMSITH JINOO HEBEPHOU KOH(UTyparweii cuctemsl|3].

BrIBOJIBI

Hcxonss w3 mpuBeneHoro aHanmm3a rpadukoB mokaszareneid 3ddekTuBHOCTH
MOXHO CJIENIaTh CIEYIOIHE BHIBOIbL:

ecpe/Hee BpeMs 3arpy3KH CTPAHHUII SIBISETCS IPUEMIIEMBIM (Topsiaka 3-5 cexyHT)

®BpeMsI OTKIIMKA CHCTEMBI PacTeT JIMHEHHO C yBEIMYEHNEM KOJINYECTBA BUPTYAJIbHBIX
TI0JIb30BAaTENEl UTO CBUJIETENBCTBYET O HEBEPHOH KOH(PUTYypaluy OaIaHCHPOBIIMKA

®KOJIMYCCTBO OTBETOB B €AUHUITY BPDEMCHHU HE 3aBUCUT OT KOJIMYECTBA BUPTYaJIb-
HBIX HOHLSOBaTCJ’ICﬁ, 4TO SABJISICTCS XOPOLINM PE3YJIbTATOM

B menom xe caliT cipaBuiics ¢ Harpy3koii B 1000 BUPTyanbHBIX MOJIB30BaTENEH,
YTO SIBIISICTCS XOPOIINM TTOKa3aTeJIeM JJIsl CAliTOM eIeKTPOHHON KOMMEPIIHH.
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rae ¥,=d, -y,, b,=1-y,, f(¢) — COOTBETCTBYIOWAs CHTMOH/IA, B IAHHOM CIIy-

yae — SKCIOHEHIUANIbHAs. Ecin 0603Ha4uTh & = 1+¢72%, TO MOKHO C(OPMYITHPOBATH

BBIpa)KEHHE

a[ﬁ] .
¢)_-1 o _-1

“2a¢
o6 & o8 & ¢

o

- ; ] 2a =21~ 1) (4

e

Ecnu e j-H y3el HE pacoloKeH Ha OCIIEJHEM YPOBHE, TO Y HETO €CTh BBIXO/IbI
O O0c 0, O oz, Oy oy, O
U B OTOM Cllydae —— = 2 % G 00 2 W, ——= Zawjv,cyj(l—yj), ——OTO B
o, FO& ;o 0y, ac, %y
TOYHOCTH aHAJIOTHYHAs IIONPaBKa, HO BLIYMCIIECHHAS [UIA Y374 CIEAYIOLIEr0 ypOBHA
Oynem 0003HayaTh ee yepe3 J, — OT 4, OHA OTIMYAETCA OTCYTCTBMEM MHOKMTEINS

—sx,; . IlockoIbKY MOKHO BBIYMCIIATH IIOIPABKY IS Y31I0B MOCIEHETO YPOBHS U BbI-
pakaTb OMPaBKY [UIS y3J1a 0ojiee HIU3KOT0 YPOBHS Yepe3 MonpaBKu 0oJiee BEICOKOTO,

TO, KaK MOKa3aHo B paboTe [8], Mist y371a NOCIEHET0 YPOBHS TIONPaBKa J, BBIYHMCIIS-
etes mo Qopmyne 4, =-2ay,(1-y,fd,~y,), AnA BHyTpeHHEro ysma cet
6, = Zay/(l—y/)Z(ékw/v,c) U JUI BCCX Y3JIOB Aw,; =—s6,y, .

ITockonbKy MeTo; 00paTHOTO PAcpPOCTPAHEHHS OMIMOKH, B OTIIMYNH, OT IPOYHX
HE WCTIOJIB3YeT MOJTHOTO BEIYUCICHUS HEBS3KH (1), TO mapaienuTs 3TOT allrOPUTM Ha
YPOBHE BBIYMCIICHUSI TIOTPEIIHOCTH HE MPE/CTaBISETCsl BO3MOXKHBIM. C pyroit cro-
POHBI, 3HAYCHUSI BECOB CKPBITHIX CIOEB 3aBUCSAT OT BECOB, MAYIIHMX K BBIXOIHOMY
CIIOIO, TIO3TOMY JA@HHBIH aJTOPUTM MOKET OBITh pacrapajuleleH TOJIbKO Ha ypOBHE
1oA00pa aKTUBALMOHHBIX (DYHKIMH WIIN CTPYKTYPBI CETH.

Taxum 06pa3oM, MOXKHO C/IENATh BBIBOJ, YTO MPU HUCIONB30BAaHUN JAHHOTO Me-
TOZa 00YyUCHHS aKTYAJIbHO HCIIOJIB30BATh MapajlIeIn3Ma Ha IBYX BEPXHHUX YPOBHSIX —
YpOBHE TI0A00pa aKTHBALMOHHBIX (QYHKIHUI U YpOBHE MOA00pa CTPYKTYPHI CETH.

Jluteparypa

1. Kprounn O.B. [Ton6op apXUTeKTypBl HCKYCCTBEHHBIX HEHPOHHBIX CETEH C HC-

T10JIb30BaHUEM KIIACTEPHBIX crcTeM // DnekTpoHHbIH xypHan «Hccnenosano B Poc-
cun», 115, cTp. 1510-1523, 2009 T. /! Pexum JIOCTYTIA:
http://zhurnal.ape.relarn.ru/articles/2009/115.pdf , cBoGoanbIit. — 3ari. ¢ skpaHa.

2. Kprounn O.B., Ap3amacueB A.A. [lapannenbHbIi anropuT™M caMoOpraHu3a-
UM CTPYKTYpHl HCKYCCTBEHHOH HelpoHHO# cetn // BectH. Tam06. yn-ta. Cep.
Ecrects. u TexH. Hayku. 2011. — T. 16, Bem. 1 - C. 199-200.

3. Tamymkun A. . CuHTE3 MHOTOCIIOMHBIX CUCTEM PacIiO3HABaHUS 00pa3oB. —
M.: «Oneprus», 1974.
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4. bapues C. U., T'unes C. E., Oxonun B. A., [Ipunuun ABOHCTBEHHOCTH B Op-
TaHW3aINH aalTUBHEIX ceTell 00paboTku nHpopMarmn, B kH.: [luHamuka XxuMmde-
CKUX ¥ Omonormdeckux cucrem. — HoBocnOupek: Hayka, 1989. — C. 6-55.

5. Werbos P. J., Beyond regression: New tools for prediction and analysis in the
behavioral sciences. Ph.D. thesis, Harvard University, Cambridge, MA, 1974.

6. Rumelhart D.E., Hinton G.E., Williams R.J., Learning Internal Representa-
tions by Error Propagation. In: Parallel Distributed Processing, vol. 1, pp. 318-362.
Cambridge, MA, MIT Press. 1986.

K.¢.m.H., nouent Adatos H.T.
Kocmanatickuii eocyoapcmeaennuiil ynusepcumem umenu A.bavimypcuinosa,
Kaszaxcman

OB PELUEHWN HEKOTOPbIX 5
TPUTOHOMETPUYECKNX YPABHEHUA

BbrIyCKHUKY IKOJ 3aTPYAHSAIOTCS IIPU PELIEHUN CIIOKHBIX TPUTOHOMETPHUYECKUX
ypaBHeHHUH, koTopsie Bcrpeyarorcss Ha EHT o maremaruke. [lostomy paccMoTpum Heko-
TOpBIC CIIOKHBIC TPUTOHOMETPHICCKUE YPABHEHHUS M YKOXKEM CIIOCO0 MX PEILCHHS.

Nel. Pemure ypaBHEeHHE
SIN*X + COS*X = SINX - COsX
Pewenue.
Tpumensiem popmyny @ +D* — (ta? + b2} -2a? - b®
Tornma ypaBHCHHE IPAIMET BH;
[(sin]zx + coszx): — 28in2x - cos? x = sinx - cosx
Bocnonezyemcs popmysnamu:
sin*a +cos*e =1, sina - cosa = 0,55in2a
Torna umeem:
1—0,5-sin*2x — 0,5 -sinz2x = 0.
Bsenem 3ameny ¥V = 5 in2x. Torna IIOJIy4YHUM KBaJPAaTHOE YpaBHEHUE
yipy-2=0.

Torma Y = —2, Y =1 eé¢ xopuu. IlpousBenem oOpaTHyO 3aMeHY
Y =SIN2x _ Torna uMeeM:
a) SIN2X = —2 10 ypaBHEHHE He HMEET KOPHEf.
b) sinzx = 1,
nel;
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Elapsedtime (granularity: 4 min, 8 sec)

Puc.2. Bpems 0TKJIMKA NPUIOKEHUS

Kax BuHO W3 pUCYHKa — BpeMsl OTKJIMKA TPUIIOKESHHUS PacTeT JTUHEHHO U MPO-
MTOPIIMOHATIHHO KOJMYECTBY BUPTYaIbHBIX MTOJIB30BATEICH, UTO HE SABIISACTCS MIpHEMIIe-
MBIM PE3YJILTaTOM.

JInst uealbHOM CHCTEMBI BpEMS OTJIMKA C POCTOM KOJHYECTBA TOJb30BaTeNeH
BBINJIAIEIIO OBI ciieayromM oopasom[1]:

[

Bpoema oTKNKWMKD, ©

0.5

10 20 30 40 50 60 70 80 90 100110 120130 140 150 160 170 180 190 200

Bpemn, ¢

Puc.3. Bpemsi oTK/INKA HI€AJbHOM CHCTEMBI C POCTOM KOJIMYECTBA MOJIb30BaTelei

83



Materidly XI mezinarodni védecko-praktickd konference

Pesynbratsl
Ta6numna 1.
CpoaHble pe3ybTaThl
90% 3ampo-
Cpennee | coB BbINON- | MuHU- Maxkcumainb-
BpeMs HAKOTCA MaJIbHOC HOC KomnuecTso
KonnuectBo 0TBETAa, 6BICTp€e, BpeMs  OT- BpeMms OT- | IOJIy4Y€HHBIX
JeiicTBre 3a1pocos, M/c | M/c yeMm M/C BeTa, M/C BeTa, M/C o1nbok, %
3arpy3ka
CTpaHULIbI 37090 2072 9767 28 24120 2,67
TIOMCKa
Cepsic 1mo- | 3545 1257 2341 28 23183 1,67
HCKa
Honci B ue- | 3694 3329 12108 81 24120 431
JIOM
3arpyska
CTpaHUIIBI 37741 2009 9349 26 27672 2,55
TPOJyKTa
CepBuc js10-
Gasaerma 36550 1170 2002 25 23261 1,53
npojykra B
KOP3UHY
CepBuc  MH-
bopmatmit 0 | 350 1151 1524 23 23222 1,45
JOCTaBKEC
MpOJIyKTa
Cepsuc
TIpeI0XKE-
HUA  10X0- | 35248 1313 3051 26 24846 1,49
JKUX TPOJYK-
TOB
JloGaBneHue
B Kop3uHy B | 37290 5643 15923 100 102280 6,88
1eJIOM
3ampoc  mo-
MarHei 35566 1306 3814 10 21538 1,32
CTpaHULIbI
Cymma 363745 7808 24678 10 142280 2,54

B cBognoit Ta6m/1ue BBIHCCCHA KakK I/IH(l)OpMaIII/Iﬂ 0 KaXJ1I0MY KOHKPETHOMY

cepBUCY JHOO CTpaHHUIlE (BpeMs 3arpy3KH CTPAaHHUIIBI CUATAIOCH CO BCEM BCTPOCH-

HBIMH PecypcaMH), TaK M BIIEJIOM IO JIEHCTBHIO JUIsl Ioib3oBarens. Hanpumep, s
TOTO YTO-OBI YBHUJIETh CTPAHMILy Pe3yIHTATOM IOMCKAa — MOJH30BATIII0 HEOOXOJUMO
CHayJaJsa JIOXIAThCs BHINTOJIHEHMS IIOMCKOBOTO 3aIlpoca Ha CTOPOHE cepBepa, IMOTOM

JIOXKJIAThCs 3aTPY3KH CTPAHUIBI U BCEX BCTPOCHHBIX peCcypcoB (CTHIIH, OMONMOTEKH,
T.11.). VI3 TaOIUIBI BUTHO YTO B CPEIHEM KXKIBIN CIIeHapHii 3aHsuT MeHee 10 cexyH,
YTO CUHUTACTCS HpI/IeMHeMbIM pe3yanaT0M.
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yi=

T
X =—+41Un,
‘l-+ nel.
n

X =—4 TN 7
Urax, 4 1 € 4, KOPHU UCXOJHOTO YPAaBHCHUS.

T
Omper: 2 VM- neZ

No2. Pemure ypaBHEeHHE
SINSX + COSSX = % -sin?zx
-]
Permene. [(cosy?x) + [((sin]zx) :% - sin?2x .
ITpumensem GopMyisl
a® 1 bi=(a 1 b)a?-a-b b?), sinza = 2sina -cosa
Torna naHHOE ypaBHEHHE IPUMET BHI:
I(cos}ex + sin?x) (cas‘i'x —cos2x - sinéx + sin‘*x) = ;- [:[2 - sinxcosx)}?.
COS*X — COS*X - SIN*X + SiN*x = SiN*X - COS*X,
cos*x —2cos?x - sin?x + sindx = 0.
Tpuvensiem Gopmy:y az-z2ab + br= ([a — b)]’ .0 EMBED Equation.3
Torna ypaBHeHue npumer Bu: COSAX — SIN2x = 0.
[TpumenseM popmyrry COS*@ — SIN*ox = cos2a.
Torna umeem:

cos2x = o,
ner

T mn
X=—4—,

4 + 2 ne Z

T Tn
= +—. Z

Urak, 4 2 TMEL penieHre UCXOIHOTIO ypPaBHEHMUS.

T T
Omger: 3¥ 73 neZ,

Ne3. Pemmre ypaBHEHHE

1 - singx = cossx — Sinax

Pemwenue.

Tpumensiem popumyny 1 - Sin2a = (cosa —sinay.

Toraa nanHOe ypaBHEHUE IPUMET BHII: ([cosdx — sindx)}* = cosex — sinsx
BBenem 3ameny ¥V = COS4X — SINAX.

Torna momy4yaeM KBaipaTHOE YpaBHEHHE

¥, yi-y =0, yiy-1)=0, v=0, y=1 e&xopuu.
IpousBoauM oOpatHyIo 3aMeny ¥ = COS4X — SIN4X. Torma uMeem:

a) cosax —sinax = (.

Paznenum Ha COS4X 06e yacTu ypaBHeHHs. Torna umeem:
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16

1-tgeax =0, tgex =1,
T 7n

X =—t—,
nel, 1ﬁ+ 4 Nel
b) cosax —sinax = 1.

2
O06e yacTH JaHHOTO YpaBHEHUsI yMHOXKaeM Ha ~ /2. Torma nmeem:

2

2 - 2
T-COS&-X—?-SLH-}X =J_

T!
sin (’;—-}x): ?_ sin (.1.9( _g): '?’
TLEZ,
s T mn
¥ = _‘l 'n+1._+_+_,
= (=D 16 16 4 MNel.
T i

x=ﬂ+4 nEZ

Uraxk,

x= (D S+ 2470
16

T n

—+t—.
Ortger: 16~ + "N eZ,
T, n

T
([—1)3n“'ﬁ+ﬁ+7' neZ

Ned. Pemmure ypaBHEHHE
SiNX 4 SINSX + COSX 4 COS5X = 0
Pemrenue. I'pynnupyem crnaraemsie:

(sinx ¢+ sinsx)+ (cosx + cos5 x) =0

ITpumensieMm GopMyITs!
2sin{a +5)
2

singe + sinf =

cos(u — )

2
2 cos(a
2

2
Toraa JaHHOE YpaBHEHHE TIPUMET BHI:

2 sin (':+ 51’) cas (x —5x) N 2 cos (x + 51‘)

cosce + cosf =

L £) cos{e — )

cos (x - 51’)

i}

=0,
2

2sin3xcos(-2x)+ 2cossxcosg-2x) = 0,

T TN

a) coszx=0,nez)x=:+7'nez;

b) sinzx +cos3x = (.
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16 4 "M eZ KopHU HCXOTHOTO YPaBHEHHUS.

Bce crieHapuu MpOBOAMIIMCH C BBITPY3KOM BCEX BCTPOCHHBIX PECYpPCOB caiTa
(css, js, T.11.)

ﬂﬂﬂ aHaju3a CUCTEMBI OBLIH BBIGpaHBI CIICAYyIOImue MoKa3aTCIn:

» KOJIMYECTBO BUPTYaIbHBIX MOJIb30BaTEIeH, OTHOBPEMEHHO PabOTAOIINX C IPHU-
JIOKEHHEM
e KOJIMYCCTBO OTBETOB NPUJIOKCHUSA B €AUMHUILLY BPEMCHU (I/ICKJ]}O‘iaﬂ COO61LI€HI/I$1
00 ommoOKe)

e BpEMsl OTK/IMKA [IPUIIOKEHUS

B kadectBe ciieHapusi ObLIO BBIOPAHO TOCTETIEHHOE YBEIHMUYEHHE KOJINYECTBA
BHPTYaJIbHBIX IOJI30BaTeNeH: HaunHas ¢ 10 BUPTyalbHBIX MTOJB30BATEINCH, C ITOCTe-
MIEHHBIM yBenuueHueM Ha 10 BHPTyaJbHBIX MOJB30BaTENEH KaXIYI0 MUHYTY JIO JO-
crmxeHust 1000 BupTyanbHBIX moib3oBareneid. Kaxaplil moap30BaTens CIy4aiHbIM
00pa3oM BEIOUpACT OJTUH U3 TPEX CLICHAPHUCB.

I Expected Active Users Count

Number of active threads.

1000
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0
00:00:00 00:11:08 00:2219 003329 00:44:39 00:55:49 01:08:59 01:18.08 01:28:19

Elapsed time

Puc.1. Cuenapuii Harpy3ku cucTeMbl

01:40:29

01:51:39

Ha ocHOBaHMM ITOTyYCHHBIX PE3YJIBTATOB TpeOyeTcs aTh OLUECHKY 3()(PEeKTHBHO-

CTH PaboTHl Web-IPIIIOKEHHS O HAarPy3KO, ONPENeNIUTh «y3KHe MECTa», KOTOpPbIe
MTOHMKAIOT () (HEKTHUBHOCTD MPIIIOKEHHS.
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IlleByenko S1.T.
Hayuonanvuwiti mexnuueckuil ynusepcumem Yxpaurnl
«Kuesckuii nonumexnuueckuti uncmumymy

HAMPY304YHOE TECTUPOBAHWUE WEB-NPUNOXEHUA

Berynnenue

B Hacrosimee BpeMsi OoJIbIee YHCIIO KOMEPUECKUX U TOCYTapCTBEHHBIX KOMITa-
HUH UCHONB3YIOT Web-ITpUIToyKeHUst KaK JUIsl B3aUMO/IECTBUS ¢ KOHEYHBIMH 0JIb30Ba-
TEJIIMH, TaK W JUI1 BHYTPEHHUX MOTpeOHOCTeH. [IpakTHyueckn KaXkaas KOMITaHUS U
MIPAKTHYECKH KaXK[IbIH MOJIb30BAaTENb 3aBUCUT OT HAJECKHOCTH Web-IIpUIIOKEHHH,
(yHKIMOHAIBHBIE BOZMOXKHOCTH KOTOPBIX HEIPEPHIBAaHO pacTyT. Bo3pacTtaer ciox-
HOCTH Web-TIIpHII0XKEHHH, HO BMECTE C TEM U Harpy3ka Ha HUX.

ITpo6aeMsl ¢ IPOU3BOAUTENFHOCTHIO TIPUBOJIAT K OTKa3y KJIMCHTOB OT HUCHOJIB30-
BaHMS NMPWIOKEHUH. Web-TpriioxkeHne JOIKHO OBITh JOCTYITHO W BBINOJIHATH CBOU
3a7a4y B JI0OOH MOMEHT BpPEMEHH, KOT1a OHO MOHano0uTes KimeHnty. Huskyro mpo-
W3BOJIUTEIHHOCTD TIPIJIOKECHUS 3aMedaeT OOJBITMHCTBO MOJB30BATENeH, UYTO Hera-
THBHO BIIMSIET Ha TaKOW ITOKa3aTeNb yZ00CTBa HCIIOIb30BaHUS KaK «Mepa I0JIb30Ba-
TEJILCKOW peaknum». B KOHeYHOM HUTOTe MOJIB30BATENIN MPEANOYUTAIOT OoJee POu3-
BOJIMTEJIHOE IPOrpaMMHOE 00ecTiedeHHe.

Huskas npom3BOIUTENBHOCT YMEHBIIAET KOJNWYECTBO IIOJIE3HBIX oOIepanuil
(meticTBHs, HANIPaBJICHHbIE HA YIOBJICTBOPEHUE TOTPEOHOCTH MOIB30BATEINS HIH On3-
Hec-TIOTPEOHOCTH BIIAJIeNIbIla MPUIIOKEHUSI ) B €AMHUIYY BPEMEHH, YTO IPUHOCHT
yOBITKH BaAETbIly NPIIIOKEeHN. HU3Kas IpOU3BOANTENIEHOCTh MOXKET CTaTh IPHUYIH-
HOHM BBIXOJIa TPUIIOKEHUSI U3 CTPOS, BOZHUKHOBEHHs ITPoOJIeM ¢ Ge30IacHOCThIO U
HHBIX HEXKENaTeIbHBIX MOCTIeACTBUHN U T.11.[1]

Takum 00pa3oM, TECTUPOBAHKE IPOM3BOANTEIEHOCTH TIO3BOJISET OOHAPYKUTh U
YCTPAaHUTh MHOXECTBO IOTEHIUAIBHBIX IIPOOJEM, KOTOpbIE HPHIOKEHHE MOXKET
HAYaTh UCIBITHIBATE Ha CTAaINH YKCIUTyaTallHH.

B cBsI31 ¢ 3TUM aKTyallbHOH ABIIETCS 3a4a4a IPOBEACHHUsI KaUeCTBEHHOIO Harpy-
3049HOTO TECTUPOBAHUS, KOTOPOE 00ECTIEYHUT CTAOMITBHOCTE PaOOTHI MPUITOKEHHS.

IlocraBHOBKa 3a7aun

B kagectBe aHanmsupyemMoro web-mpritoxxeHus: ObIT BRIOpaH MHTEPHET-PECypC
rozetka.ua — OZIMH W3 CaMbIX MOMYJIAPHBIX B YKpaWHEe MHTCPHET-Mara3uH 3JEKTPO-
HUKH, OBITOBOIM TEXHHUKH H JAPYTUX KaTeropuii ToBapos[2].

B kadecTBe OCHOBHBIX CLICHAPUCB OBLIH BHIOPAHBI:

e3arpy3Ka JoMalllHed CTpaHHIIbI

eJlouck ToBapoB

¢ JloOaBnieHne TOBapa B KOP3UHY
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O0e yacT ypaBHEHUS pa3JeiauM Ha COS3X
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JIureparypa

1. A6atoB H.T. Mertons! pemierns 3agad mo MatemMatuke. Anrebpa. YueOHoe
mocobue i noctynaronmx B BY 361 — Kocranait, 1998r.

2. IoranoB M.K., Onexnuk C.H., Hecrepenko P.B. Konkypcusle 3agaun mo
Matematuke. CripaBouHoe mocodue. — Mocksa, 1995r.

bina I'.C., loopoBoabcbka H.B.
Binnuyvxuii mopeosenvro-exonomiunutl incmumym KHTEY

EKOHOMIKO-MATEMATUYHE MOAENIOBAHHSA
B MEHEKMEHTI

Pesynbrat poOOTH BUPOOHNYMX CHUCTEM 3HAYHOIO MIpOIO 3aJeXaTh Bij SIKOCTI
pillieHb, TPUUHITUX YNPABIiHCHKUM HepcoHanoM. TomMy MeHeIDkepu NOBHHHI 100pe
VSBIATH BapiaHTH MOXIIUBHUX IiH 1 pe3yibTaTH, IMOB's3aHi 3 IXHIM 3IifCHEHHAM. Y
3BUYHHUX YMOBAaX NMPUHHATI pillIeHHs MOXKYTb 0a3yBaTHCs Ha IOCBii, IHTYILI{, 310pO-
BOMY TJTy3]li, TOOTO Ha ySIBJICHHI PO BUPOOHUTY CHCTEMY, IO CKIIATOCS B KOHKPET-
HOTO KepiBHUKa-MEHeJDKepa.

Hait6inpm HanifiauM pimeHHsM Oyna O IMOCTaHOBKa €KCIIEPHMEHTIB Oesmoce-
penubo Ha 00'exti. IlpoTe HaTypHI €KCHEPUMEHTH y BHPOOHMYHMX CHUCTEMax Hai-
YacTile HEMOXIINBI abo yTpyAHEHi y 3B'SI3Ky 3 IXHBOIO JOPOXKHEUEIO, TPHUBAIICTIO
TEpMiHIB MPOBEICHHS, HEOES3MEKOI0 HeOaKaHUX HACIIAKIB.

VY THX BHIIaJIKaX, KOJIM HE MOJKHA POBECTH YIPABIIHCHKUI HATYPHUH EKCIIepH-
MEHT a0 HeMa€e JJaHWX TPO Pe3yNIbTAaTH PI3HUX PIlICHb ISl OTIOHUX YMOB Y MUHY-
JIOMY, € MOXJIUBICTh MOOYIyBaTH MOJEb CUTYaIlil, SIKa PO3JIIAEThCsl, 1 POBECTH
HEOOXiIHI eKCTIEPIMEHTH 3 HElO.
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Jis hopmanpHOT OOYAOBH TpoLiecy MPUHHSTTS PIllIeHb y peabHUX CHTYAITISIX
BHKOPHUCTOBYETHCS JIiHIITHE Ta TUHAMIYHE TporpamyBaHHsa. OCTaHHI € peaTbHIMH Me-
XaHI3MaM# MPUHHSITTS YIPaBIIHCHKUX pillleHb. Byab-IKkuil Takuii MexaHi3M € Moje-
JIFOBaHHSIM IIPOLIECY MPUIHSATTS PillleHb Cy0'€KTOM.

JlocnmipkeHHSAM TUTaHHS (OpPMYBaHHSA €()EKTHBHOTO MEXaHi3My ONTHMi3arlil
crpareriudoro ympasiinas Hakoneunwit C.I., Casima C.C., Maxkapenko IL.M.,
HImurons FO.M., Isamyk O.T., [Tucapenko B.B., [ly6una A.I'. B cBoix mpamsx B4eHi
JIOBOJIAATH, IO HEOOXIAHICTh (hOpMYBaHHs iH(GDOPMALIHHOT BUOIPKH SBISETHCS OJTHUM
3 TOJIOBHMX €TalliB BIIPOBAKEHHS CTPATETI9HOTO YIIPABIiHHS.

Mozens — 11e 00'eKT HOBUTEHOI MPUPOAH (MaTepiaNbHUH, MUCICHHH, 3HAKOBUH 1
T. iH.), 1[0 BiIOMBAE ICTOTHI JJIs 3aBIaHHSI, SIKE PO3IIISIAE€THCSI, BIACTUBOCTI 00'€KTa-
opuriHany. ExcriepuMenT, kuii IpOBOANTHCS 3 MOJACIUTIO CHCTEMH, HAa3MBAETHCS MO-
JIETTFOBaHHSAM. MOJIeNIIOBaHHs 1a€ 3MOT'y BUBYHMTH BJIACTUBOCTI 00'€KTa, IPOTHO3YyBaTH
HOTO0 MOBEAIHKY 0€3 MOCTAaHOBKH HATYpPHOTO ekcriepuMeHTy|[ 1,¢.46-47].

Mogens mae OyTH 37aTHa BigoOpakaTH, BIATBOPIOBATH a00 3aMiHIOBATH
OpUTiHAJ y I0r0 TOJIOBHHUX PHCAax TakK, 00 ii BUBUEHHS JaBaJIo HOBY iH(oOpMaIlito mpo
00'eXT, a TOYHIIIE, — PO KA KJIac 00'€KTiB, IS SKAX aKTyajdbHE 3aBIaHHSI, IO
posrnagaersest. OCKUTBKY B PI3HUX 3aBJAHHAX JUIA OMHIET 1 Ti€l &K CHCTEMH MOXYTh
OyTH 3aisHi ICTOTHO Pi3Hi il BJACTUBOCTI, TO JJIs IXHBROTO OIHCY MOXXYTh 3HaI00H-
THUCS pi3Hi Mozemi. KoxHa 3 HuX Oyze BiIOMBATH TOJIOBHI, 3 OISy IIFOTO 3aBIaHHS,
BJIACTHUBOCTI CHCTEMH I ITHOPYBAaTH Ti BIIaCTHBOCTI, XapaKTEPUCTHKH, SIKi HE BUMara-
FOTBCS U PO3B'SI3aHHS IIBOTO 3aBIaHHA. TakuM YMHOM, MOJICINb 3aBXK/IU ICHY€E Pa3oM
13 3aBaHHAM, sike BUpimyeThes. [Ipo Momens Oyabp-9KOro TOCTIKyBaHOTO 00'€kTa €
CEHC TOBOPUTH TUTBKH TOi, KOJH H00pe 3'ICOBAHO 3aBIaHHS, CTOCOBHO SKOTO CTBO-
proeThest 1 Oye BUKOPHCTOBYBATHCS Mozeib[4,c.54].

[Ticns cTBOpeHHS MOJIEINi YaCTHHY pillleHb, IO paHilie BUPOOISIINCS iHTYITHBHO,
MOJKHA MPHUHAMATH Ha OCHOBI KUTBKICHHX pPEKOMEHMAIlH, ONepKaHUX y pe3yibTaTi
aHaJTi3y MOJIENI.

Turmn mopmenedd. Yci CHCTEeMH 3aJIe)KHO BiJf MOXJIHBOCTEH (popMalii3oBaHOTO
OITUCY TX MOJKHA MOJUIUTH Ha TP THIIH: 100pe CTPYKTYPOBaHi, ci1abo CTPYKTYpOBaHi,
HECTPYKTYpOBaHi.

Jlo6pe cTpyKTypoOBaHi CHCTEMH XapaKTepPHU3yIOThCS HASBHICTIO CTIMKHX 3B'SI3KIB
1 3aJIeKHOCTEH MiX IiICHCTEMaMH, IO HiATaf0THCS KiTbKICHUM OIiHKaM. Y IpaBIIiHHS
TaKUMH CHCTEMaMH MOXJIMBE HAa OCHOBI CTaHAApPTHUX MPOLEAYP, IPABUI, METOUK,
po3paxyHKiB. 3aBJlaHHS, II0 BUHUKAIOTh, MOKYTh OyTH OJHO BapiaHTHUMH (PO3B'd-
3yBaHi METOAOM IIPSIMOTO PaXyHKY) a00 Pi3HOMAaHITHUMH (ONITHUMIi3aliifHIMN).

VY cnabo cTpyKTypOBaHHX CHCTEMax 3B'3KHM MiX MiJICHCTEMaMH YiTKO He perJia-
MEHTOBAaHi, MalOTh HECTANH XapaKkTep, He MiATaf0ThCs TOYHOMY KUIBKICHOMY OITHCY.
[Tpy npuHHATTI pilIeHHS BEMKA POJIb CYO'€KTUBHOTO (pakTOpa — 6araTo pilieHb NpHii-
MalOThCSI HAa OCHOBI ekcTpanossimii oniHok. Crenngika c¢1abo CTpyKTypOBaHUX 3aB-
JIAHb TIOJIATa€ B HEOOXITHOCTI y4acTi B IXHBOMY PO3B's3aHHI KOJEKTUBY JIIOJCH, Ya-
CTHHA 3 SIKHX BIJIIOBITa€ 3a yXBaneHHs pimenHs[2,c.231-232].
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o HoBsie TecT-Kelichl MOTYT HMCIIOJIb30BaTh CYLIECTBYIOIINE KIIOUYEBBIEC CIOBA
Gostee JerKo.

e [loBTOpHOE HCIIOIH30BAHIE KITFOUSBBIX CIIOB JUIST HECKOIBKHAX TECT-KEHCOB

e Paznenenue Tpyna

o Co3nanme TecT-KeiicoB TpeOyeT Ooyiee CHIBHBIX 3HAHHWNA O TECTOBOU IOKY-
MEHTAIlNH, HO He TpeOyeT MIyOOKWX 3HAHUN B MPOrPaMMHUPOBAHUU M CIIEIUATBLHBIX
WHCTPYMEHTOB JIJISl peaIU3aIliy 3TOTO MOAX0/1a;

o Peammzanms momxoma TpedGyeT Gonee CHITBHBIX 3HAHUK B IPOTPaMMHUPOBAHIH
1 CTICIMaTIbHBIX HHCTPYMEHTOB, HO HE TpeOyeT 0COOBIX 3HAHUH B TECTOBOH JOKYMEH-
TaIHH.

OTpuLaTeNbHbIe CTOPOHBI:

e Jlonblre BEIXOANUT HA PHIHOK, IO CPAaBHEHHUIO C py4HOH nposepkoit I10

e Tpebyer CHIBHOM BHUMATEIBHOCTH IIPH CO3IaHUH TECT-KEHCOB IIPH TTOMOIIH
KITIOYEBBIX CJIOB.

Ipu cpaBHEHHH C CYIICCTBYIOIIMMY PEAITH3AIMSIMH MOTYYHIH TAKUE PEUMYIIECCTBA:

ePeanu3anus MoNb30BaTEIbCKUX aTPHOYTOB JenaeT ucrons3oBanne Keyword-
driven moaxona Gonee THOKUM U YAOOHBIM ISl UCTIONB30BaHUA. B TO BpeMs Kak cy-
[IECTBYIONINE peaTH3alMd MPUHUMAIOT BCIO CTPOKY, KaK OJHO «KITFOUYEBOE CIOBOY,
JAHHBIA pean30BaHHBINA ITOIXO/ MIPH ITOMOIIH TTOJIE30BATENbCKUX aTpHOYTOB pasie-
JISIET OJJHY CTPOKY TECT-Kelca Ha HECKOJIBKO «KITFOUYEBBIX CIIOBY», KOTOPBIE MOTYT OBITH
MIePEUCIIONIb30BaHbI U SIBIISIIOTCS 00Jiee HE3aBUCUMBIMU MIPH UX dKCIUTyaTauuu. Hanpu-
Mmep, [KeywordMethod(«Select»)] aTpubyT MOXKeT OBITH HCTIOIB30BAH ISl PA3HBIX BU-
JIOB DJIEMEHTOB, KOTOPhIE PUCYTCTBYIOT B TECTUPYEMOM TPOAYKTE, CIEI0BATEIHHO,
HET HEOOXOIMMOCTH CO3/1aBaTh OOJBIIOTO KOJIMYECTBAa 00PaOOTINKOB TAKNX «KITFOUe-
BBIX CJIOBY» JUTSI OT/ACIBHBIX AJIEMEHTOB TECTUPYEMOTO MTPHIOKEHUS.

elicnionp30BaHKe YKE CYIIECTBYIOUIETO PEMO3UTOPHS ABTOMATHISCKAX TECTOB B
passl cokpariaet 3ran paspadorku Keyword-driven moaxoma. Tak kak Bce UTO HYKHO
9TO peanmu3oBath Joruky Keyword-driven, cuuThiBaHWe maroB W3 TeCT-KeWca W MX
KOHBEPTAIIMIO B BBI3BIBAEMBIC METOJIBI B aBTOTECTE, a TAKXKE MOJIb30BATEIIbCKHUE aTPH-
OyTBI, KOTOPBIC TIOMOTaf0 IIPY CYUTHIBAHWY [IIarOB U3 TeCT-Kekca.

C MONy4YeHHBIX pe3yJNbTATOB MOXKHO CHENaTh BBIBOJ, YTO TECTUPOBAHUE
Keyword-driven moaxomoM UMEET MOJIOKUTEIbHBIH d3P(PEKT, HO TOJNBKO VIS JAOJTO-
CPOYHBIX IPOEKTOB, TaK KaK 3TOT MOJXO/ UMEET CBOMCTBO ATUTEIHHOIO CTapTa.

Jlureparypa

1. R. Binder. Testing object-oriented software: a survey. Software Testing, Ver-
ification and Reliability, 6:125-252, 1996.

2. K. C. Tai, R. H. Carver: Testing of distributed programs; in A. Zomaya (ed.):
Handbook

3. A.Ulrich, S. T. Chanson: An approach to testing distributed software systems;
15th PSTV 1995; Warsaw, Poland; pp. 107-122; 1995.
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empUC258989Test.cs # X ke DiivenHelper.cs 8 CreatingTest.cs 8 o et.cs HoldingsTab.cs &

4 Keywordd

Puc. 5. — IIpumep creHepUPOBAHHOI0 TECT METOIA

Tak BBITTIAUT CTEeHEPUPOBAHHAS CTPOYKA KO LI PACCMATPHBAEMOTr0, KaK MpH-
Mep, L1ara TecT-Keiica:

KeywordDriven.KeywordDrivenHelper.SelectKeyword(«Select Region/Loca-
tion» »North Americay);.

IIpu momomy monb3oBarenbeckoro arpudyra [KeywordMethod(«Select»)] Mer
noxyumnn  KeywordDriven.KeywordDrivenHelper.SelectKeyword() meron, a ero
BXOJISIIITIE TAPaMETPHI — 3TO UM JIEMEHTA, KOTOPBIH MBI ITOy4aeM ¢ IOMOIIIBIO ITOJTh-
3oBatenbckoro arpubyra [UIElement(«Select Region/Location «)]; u Tak ke 3Have-
HHUE, KOTOPOE MBI XOTHUM BBIOPATh U3 YKA3aHHOTO HJICMEHTA.

TaknuM 1MoaXxo0M TECTUPOBAHMS PACIIPEIEIEHHbBIX CUCTEM MOTY HOJIB30BaThCs
KaK MaHyaJbHble TECTHUPOBIIMKH, OW3HEC-aHAIMTUKH, 3aKa34YMKH M TaK YICHBI KO-
MaH/(bl aBTOMaTH3UPOBAHHOTO TECTHPOBAHMA. {751 MaHyaJIbHBIX TECTHPOBABIIUKOB,
OM3HeC-aHAMTHKOB, 3aKa3UUKOB ATOT MOAX0[ OyeT 0c000 IONIe3eH I AEIMOBOTO H
PETPECCHOHHOTO TECTHPOBAHUS. A YJICHBI KOMaH/Ibl aBTOMaTH3HPOBAHHOTO TECTUPO-
BaHMsI CMOT'YT CT€HEPUPOBATh OOJIbIIIEE KOINYECTBO TECTOB VIS TPOTrOHA U MOKPHITUS
TIPIIOKEHUST aBTOMATHUECKUMU TecTaMu [3].

Jist mo6oro dieHa KOMaH/IbI HEOOXOIMMO JIMIIH CO3/1aTh MIPABUIIBHO TECT-KEHC,
HCTIONB3YS CIIOBapb, 3aiiTh Ha TeamCity, BBECTH HOMEpP HIIM HECKOJIBKO HOMEPOB CO-
3IaHHBIX TECT-KEHCOB M HAXKaTh KHONKY Run. A mocie T0oKaaTeCs pe3yIbTaToB MPo-
TOHA TECTOB U NIPOaHAIU3HPOBATH HX.

BriBoIBI

B pesynpraTe necnonp3oBanus Keyword-driven moaxoma 66UT0 BBISBIEHO, UTO KO-
JMYEeCTBO MPOTECTHPOBAHHOTO (DYHKITMOHAJA yBEeTHMIIIach Ha 35%, U IpH 3 TOM Kade-
CTBO He TocTpajano. Taxke ObLIH ONpeeNieHBI ITFOCH 1 MHHYCHI JAHHOTO TIOAXO/Ia.

[onoxwuTeNnpHBIE CTOPOHBIL:

e  YpOBEHb NONICPKKU HU3KUHI B 1OJIFOCPOYHOH NIEPCIIEKTUBE:

o Tect-Keilchl KpaTKue;

o Tecr-kelics unTabebHBIC I 3aMHTEPECOBAHHBIX CTOPOH;

o TecT-KeHchl 1ETKO U3MEHSTD;
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HectpykTypoBaHi cHCTEMH Bipi3HAIOTHCS HEMOMXIIUBICTIO (popMati3amii MeTH i
KpuTepiiB omiHKK. [l KX CHCTEM XapaKTepHi SKiCHI MOCTAHOBKH 3aBNaHb, B SKUX
KUTBKICHI 3aJI©KHOCTI MK CKJIQIOBHMH HE BiOMi, (POPMAaJbHUX METOMIB PIillICHHS
HeMae, a BUOip BapiaHTIB pillieHHs yTPyJHEHHH HEBU3HAUYCHICTIO METH JiSUTBHOCTI i
AJIbTEPHATUBHUX CIIOCOOIB JOCSTHEHHS IX..

3a crocoOoM mojadi MOXKHA BHIUIMTH TPU OCHOBHI TUIIM MOJEICH: KOHIICITY-
aJIbHI, MaTepiajibHi, 3HAKOBI.

KoHnnenTyanbHa MoJielb — Li€ NIEBHUIT i1eanbHuit 00pa3 00'ekTa, 110 3aJIeKHUTh HE
TIJIBKY BiJl HOTO 00'€KTUBHO ICHYIOUHX BIACTUBOCTEM, a i Bijl 3HAHB, TOCBiAY Ta IHIIHX
(axTopiB, BIacTHBHX Cy0'eKTOBI-IOCTi THIKOBI[ 1,¢.57].

Jlnst Toro mo6 nepeBecT KOHLENTYaIbHy MOJeNb 3 (JOPMHU YSIBHOTO 00pasy y
(hopMy BUKOPHCTAHHS BIZIIOBIJHO JI0 CBOTO TMPU3HAYCHHS, MOXYTh 3aCTOCOBYBAaTHCS
MOBHUH (BepOanbHU) onuc, rpadivHi 3aco0u, MaTeMaTHYHI CUMBOJIH, BiJIoMi 3aCO001
Pi3HUX CTIEI[iaTbHUX MOB I10/1adi aHUX 1 3HAHb.

Jleramnizanist «<KOHLENTYaJIbHI MOJIET1. IPUBEACHHS 11 10 BUIIIAAY, SIKU 1a€ 3MOTY
eKCIIEPUMEHTYBAaTH 3 MOJEIUII0 sl ojepxaHHs iH(opmamii mpo 00'ekT, Moxe
3IHCHIOBATUCS B IBOX OCHOBHUX (hopMax: MaTepiabHil i 3HAKOBIH.

MarepiaibHi MO MOYKHA TIOJUIMTH HA TPY THIX: IPEAMETHI, (hi3u4Hi, aHaIOrOBI.
IIpeamMeTHi (reoMeTpryHI) MOJIEITI IPU3HAYEHI TS BIATBOPEHHS H aHATI3Y MTEPEBaXKHO THX
BJIACTHUBOCTEH 00'€KTa, 10 BU3HAYAIOTHCS HOro po3Mipamu, popMoro, IHITMMHU O3HAKaMH,
AKI XapaKTepu3yIoTh 00'eKT Oe3 ypaxyBaHHS HOTO BHYTPIIIHBOI MpHpoau. THItoBmit mpu-
KJIaJ] — MaKeTH B apXIiTeKTypi i TEXHIlli, HaBYaJbHI MyJLDKi[5,c.69].

@Di3uuHi MoJiei aTH 3MOTY BiATBOPIOBATH 1 BUBYATH BIACTUBOCTI 00'ekTa abo
poriecy, 30epirarouu ioro ¢izndHy npupoay ado ximiuHi BiaactuBocti. Ile mabopa-
TOPHI JIOCHI/IHI YCTAHOBKHU B XIMIYHHUX TEXHOJIOTISIX, T1IpOAMHAMIYHI MOJIeTi KOpaOIiB
i TIAPOTEXHIYHUX CIIOPY/I, AePOIMHAMIYHI MOJENI JTITANBHUX anapaTiB i T. iH. Oizuyni
MOJIei 3aCHOBaHO Ha Teopii MoAiOHOCTEH, 3a JDOMOMOTrOI0 SKOI BCTaHOBIIOETHCS
BIJIMOBITHICTH MiXK OPUTiHAJIOM 1 MOJeIuTI0. Di3uuHe MOJETIOBAaHHS NIPU3HAYCHE JIJIS
BHUBYCHHS BIIACTHBOCTEH 1 MOBENIHKU 00'€KTa-OpUTiHATY B PI3HUX YMOBAaX 30BHIIIHb-
Or0 Cepe/IOBHUINA ITPU PI3HHUX BapiaHTax peanizalii caMoro OpuriHaity.

AHaIIOroBi MOJIeNi CITy)KaTh Til e MeTi, o W (i3uyHi, ane mpUpoAa MPOIECiB,
1110 NPOTIKAlOTh B OpUTiHAJI MOZENI, pi3Ha. THIIOBUIT IPHKIaI— €JIEKTPOHHE MOJEIIO-
BaHHS Ha aHAJIOTOBii 00YHMCITIOBATBHIHM MaIIiHI a00 eIeKTPOHHIN MOJIETIOI0Yil ycTa-
HOBIII TIPOLIECIB, IO MAIOTh MEXaHIUHY, XIMIUHY i iHIIY pUPoAY (KOJUBAHHS IEHTpa
Mac aBTOMOOLIIS TIPU pyCi B Pi3HUX IOPOKHIX YMOBaX, MOBEAIHKA JIiTaKa MPH MOIBOTI
B MOBITPsIHINA aTMocdepi, MPOTIKaHH XiMIYHOT peakilii 3aJeXHO Bil aKTUBHOCTI Ka-
TajizaTopa Ta iH.). B OCHOBi aHaIOTOBOTO MOJIETIOBAHHS JIEKUTH TOIOHICTh MiXK Ma-
TEeMaTUYHUMH OITUCaMH IIPOIIECiB opHUriHay 1 mozedi[3,c.89].

3HaKOBI MOJICIi BiIOUBAIOTH BIACTHBOCTI OPHUTIHATY 32 TOTIOMOTOK Pi3HOMAHIT-
HUX CHMBOJIB i MOXKYTh OyTH IOAIJICHI HA MOBHO-ONIMCOBI, IpadidHi i MaTeMaTH4Hi.
MogHo-onucoBa (BepOanbHa, JIHIBICTHYHA) MOJEIb € OMMCOM BIACTHBOCTEN pealb-
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HOTo 200 ysIBHOTO 00'€KTa NEBHOIO MPUPOIHOI0 MOBOIO. Lle Moxke OyTH TexHiuHe 3aB-
JaHHSA, TIOCTaHOBKA 3aBAaHHS IpH npoekTyBaHHI ACY, mosiCHIOBaNbHA 3aIliCcKa 10
MPOEKTY i T. iH. Po3po0ka Takoi Mojeni JoImycKae JOCUTh BEUKY CBOOOMY y BHOOpI
3ac00iB 1 CrOCOOIB OMHUCY, OOMEKEHY CHHTAKCUYHHMH Ta CEMAHTHMYHUMU HOPMaMHu
BHUKOPHCTOBYBaHOI MOBH, a TAaKOX BHMOTaMu (hOpMabHO-HOPMATHBHOTO XapakTepy
(Bumoru Jlepxkcranaapry). Taki Mojeni JaroTh 3MOT'y OIMCATH 00'€KT JOCTATHBO MO-
BHO, O/IHAK X HE MOYKHAa BHKOPHCTOBYBaTH 0€3MOCEPEIHbO IJIsl aHaji3y, MPOrHO3Y,
oJiep>kaHHs HOBOT iH(opMarii mpo 00'eKT.

I'padiuni Mozeni 3ajeXHO Bif MPU3HAYEHHS MOXKHA IOAIIMTH HA MOPTPETHI i
ymoBHi. ['padigHo moprperHa (ipoHiYHA) MOAETH — MOJIENb, KOTpa TpadigHIMH 3aco-
Oamu BinoOpakae peanbHO ad0 TEOPETHYHO BIACTHBOCTI, XapaKTEPUCTUKH 00'eKTa
(KpecneHHsI KOHCTPYKIIil, TUTaH MICIIeBOCTI, CXeMa MapIIpyTiB MiCHKOTO TPaHCIIOPTY
ta in.)[3,c.91].

I'padiuna ymMOBHA MOAETH CIYXKHUTh AJIS BiZOOpaKeHHS y BHUIIIAAL rpadidHOTO
croco0y XapaKTEepUCTHK, BIACTHBOCTEH 00'€kTa, Oe3rmocepeHb0 HEAOCTYITHHUX IS
CIIOCTEPEIKEHHS

MareMaTHyHa MOZENb — ONUC BHYTPINIHIX BIACTUBOCTEI CHCTEMH Ta iCTOTHHX
JUIL PO3CJISIIYBAHOTO 3aBJAHHS MPOIECIB MOBOK MaTeMaTHKH ((YHKIIOHANBHI i
JIOTIYHI 3aJIeKHOCTI, anreOpaiuHi cucteMu; audepeHmianbHi piBHAHHSA, TpadidHi
CTPYKTYpH i T. iH.). [loOymoBa MaTeMaTH4HOI MOJIEIi O3HAYA€E TEPeXi]] Bill 3MICTOB-
HOTO OTHCY 00'€KTa MOJISITIOBAHHS 710 (POPMAIBHOTO 1 Ja€ 3MOTY 3aCTOCYBATH ISl J10-
CII/DKEHHS BJIACTUBOCTEH 00'ekTa (popMalibHI MEPETBOPEHHS, HOTO OIKCH, XapakTep
SIKUX 3aJIEXKHUTh BiJl BUJy MATEMaTHUHOI MOJIeNi, TOOTO B pe3yNbTaTi BiJ PO3TJIsTyBa-
HOTrO 3aBiaHHsA[2,c.265].

SIKIIO pO3TISIIAIOTBCS 3aBlIAHHS, MOB'A3aHi 3 (YHKIIOHYBAHHSIM CHCTEMH SIK
IIJIOT0, TO TOJOBHUH iHTEpeC sIBJIAE 11 B3a€EMOJisS 3 HABKOJHIIHIM CEPEIOBHUINEM, a
0COOJIMBOCTI BHYTPIIIHBOI TOOYIOBH, CKJIA] MiICHCTEM 1 3aKOHOMIPHOCTI IPOIECIB,
10 IPOTIKAIOTh y HUX, MOKe OyTH OIYIIEHO.

B iHmmx BUnamkax, HaBIaKH, iIHTEPEC SBISAIOTH OCOOIMBOCTI ITOOYTOBH CHCTEMH,
CKJIaJI I ICUCTEM 1 B3a€EMO3B'I3KH MiXK HUMH. Moieli, 1110 BiIOMBAIOTh I1i BIACTHBOCTI,
HA3UBAIOTHCS CTPYKTYpHUMH. [IpH iXHii TOOYAOBI Ta TOCTIKEHH] MIHPOKO BUKOPHU-
CTOBYETBhCS MaTeMaTW4HHWH amapat Teopii rpadis. [Ipu moOymoBi QyHKIIOHATBHHX
MOJIeTIeH, SIK MPaBHIIO, OMMCYETHCS CTaH BEJMKOI CHCTEMH: NMPHUYWHHO-HACIIIKOBI
3B'SI3KH, SIKI BU3HAYAIOTH 3MiHY CTaHIB; MOXIIUBOCTI BIUTUBATH HA HUX Yy MOTPiIOHOMY
HaTpsAMi Ta 31CTaBIATH Pi3Ki BapiaHTH yIpaBIIiHHS (BIUTUBY), IO IPUBOIATH A0 OaXka-
Hoi MeTH. CTaH CUCTEMH 5K 00'€KTa MOJIECIIOBAHHS MOKHA ONUCATH JESIKOI0 MHOXH-
HOIO BEJIMYMH, 1[0 IPYIYIOTHCS 3aJISKHO BiJl XapakTepy IXHbOI y4acTi B mporeci. 3a-
TaJIOM MOKHa BHJIIJTUTH BEKTOP BXiTHUX (HeKepoBaHUX ) 3MiHHUX: X = (XI, X2, ..., X1
), BekTop BuximHux 3MiHHuX: Y = (Y1, ¥2, ..., Yn ), BekTOp KepoBaHuX BIUTHBIB: U =
(171, U2, ..., Uk ) i BexTop nmapametpis: G = (Gl, G2, ...,Gp).

VY MareMaTHYHUX MOJEISX BHPOOHHYHMX CHCTEM BXiTHUMH 3MIHHUMH € XapaKTe-
PUCTUKH BHPOOHHYMX IIPOIIECIB, [0 MOXYTh OyTH BH3HAuUEHi, ajleé HE IiUIAraioTh
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Tabmuna 1.
IMpumep cuHTaKCHCA OMPEIETEHHOT0 TeCT-Keiica

Log in under @Container

Navigate to «People Advanced Search»
Select «BD Data»

Select «Show Institutions Fundsy

(W=

Select  «North — America»  from  «Select
Region/Location»

Select «Calgary» from «Select State»

Select «Bank» from «Institution/Fund Type»
Click «Searchy

Check that column contains search values «Pri-
9 mary Institution Type», «Bank» in «Grid»

0 ([N |

Paccmotpum, Hanpumep, mar 5 («Select «North America» from «Select Re-
gion/Location»«). /71 Toro, 9T00BI P IMTOMOIIIH KO/Ia Pacio3HaTh 0OBIYHYO CTPOKY
U3 TeCT-Kelca ObUTH CO3/IaHBbl J1Ba CIEHAIbHBIEC [10JIb30BATEILCKUE aTPHOYTHI.

ITepBsrit, HazeiBaeTcs [KeywordMethod(«...»)], KOTOpEIH oTBe4aeT 3a feiicTBuS,
HarpuMmep Takue Kak: Beiopars, OTKpbITh, OTCOPTHPOBATH KOJIOHKY M T.JI. B Harrem
npumepe — 3to [KeywordMethod(«Select»)]. Select — aTo kir04eBOE CIIOBO B 1Iare 5,
KOTOpOE OTBEYAET 3a JICHCTBUE BBIOOpA YET0 JIMOO OT Ky/1a yTOIHO.

Bropoii, HazbiBaeTcs [UIElement(«...»)], KOTOpBIi B CBOIO ouepe/ib IPUHUMACT
Ha3BaHME HJIEMEHTa, ¢ KOTOPHIM MBI XOTH BBHIITOJHHUTH TO WIIM HHOE JeficTBue. B mpu-
Mepe, KOTOPBIH paccmaTpuBaeTcs, 3T0 BbipaxeHue «Select Region/Location». B xone
a10 BRIMJSAUT Tak — [UIElement(«Select Region/Location «)].

Tak kak, anemeHT «Select Region/Location» — 3T0 BeIagaromuii CIUCOK U HaM
HYKHO YTO-TO M3 HEro BBIOpaTh, TO HAM HEOOXOJUMO yKa3aTh 3HAYCHUE MJIM 3Haye-
HUsSI, KOTOPBIE MBI XOTHM BBIOpATh M3 HEr0. DTO 3HAaUEHHE IPEJICTABICHO B paccMar-
pHBacMOM IpUMepe B TakoM Buze: «North America». Takue 3HaueHUs! He TPeOyOT
CTCIHABFHBIX MTOJIF30BATEIECKUX aTPUOYTOB, U WX CUUTHIBAHUS OBUT peann3oBaH
CTICIIUAIEHBIA METO/I, KOTOPBIH paclio3HAET 3TH 3HAYCHUSL.

CrnenoBaTensHO, B CIICIIHAIBHOM CIIOBApe ONMUCHIBAIOTCS TOJIBKO HIMEHA BCEX dJIe-
MEHTOB U JACHCTBHI, KOTOPBIE MOIb30BATEIH MOXKET [UISl CO3/IaHMUSI TECT-KEHCOB.

B pesynbrare, Mbl I0Jy4aeM TaKOU TECT METOJ:
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R B e e e e e e \
I KeywordDrivenHelper A

Static Class

= properties
& Properties
= Methods

CheckColumnsPresentKeyword
CheckCountEqualKeyweord
CheckThatControlExistKeyword
CheckThatSelectedKeyword
CheckTSearchValuesPresentKeyword
ClickKeyword

CloseKeyword
EnumerateProperties
FindChbject

FindPage
GetControlPropertylnfo
GetDizleg

GetOgject
GetTypesinNamespace
GoToWidget

HasMethod
KeywordDrivenHelper

o000 aeaeaa

eLe

MoveToChooseFieldsKeyword
MoveTeDisplayFieldsKeyword
MavigateTo
CpeninstitutionProfile
SelectAssetClassKeyword
SelectKeyword
SelectSubTabKeyword
SelectTabKeyword
SertColumnsKeyword
TypeKeyword
UnselectKeyword

egoooeaedea

Puc. 4. — KeywordDrivenHelper knacc ¢ ero merogamu

KeywordDrivenHelper kiracc oTBe4aeT 3a pacro3HaBaHHE KITFOUYEBBIX CJIOB B IIIa-
rax U3 TecT-Kelca ¢ IIOMOIIBIO TT0JIb30BATENbCKUX aTPHOYTOB, a TAKKe 3TOT KJIacc Co-
JEP)KAT METOMBI, KOTOPBIE ONPENEIIIOT O0BEKTHI ¢ KOTOPBIMH TECT paboTaeT B JAaH-
HBI1 MOMEHT BBITIOJTHEHUSI.

Ha nmpumepe TecT-Keiica s ONUIIY MPOIECC CYNTHIBAHUS MIaTOB U X KOHBEPTa-
LU0 B TECT METOJ — KOJI IIOJIHOLIEHHOTO TECTa JIIsl UCTIOTHCHHS
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3MiHI, HAaPUKJIaJ], KOHTPOJILOBAHUH CKJIa] BUXITHOI CHPOBHUHH, OOCSTH i TEPMiHH TIO-
CTa4yaHHS CHPOBHHH Ta MatepianiB. KepoBaHNMHI HAa3WBAIOTHCS 3MiHHI, Ha SKi MOXKHA
BIUIMBATH, 3HAYEHHS SKNX MOXXHA PO3PaxOBYBATH, BUOMPATH 11l JOCATHEHHS Oaxa-
HUX pe3yJIbTaTiB; PO3IO/IiII 3aB/IaHHS 32 'PyNaMH yCTaTKyBaHHsI, BU3HAUSHHS TIOPSIKY
3aIyCKy JieTaneil y BUpOOHUITBO, PO3PAXYHOK CKJIAAy IIMXTH 1 T. iH.

BuxiHUMU Ha3WBAIOTHCS 3MiHHI, 3HAUCHHS SKUX 3aJICKATh BiJ BXIIHUX (KepoBa-
HUX 1 HeKepoBaHWX) 3MiHHUX. Lle, Hampukiam, co0iBapTIiCTh MPOAYKILii, TPHUOYTOK, 00-
CSITM peasti3allii, CyKyIHi BUTpaTH, CTaH OCHOBHHX (hOHIIB. SIK MPHUKJIaa HaivacTime By-
KOPHCTOBYIOTBCS Pi3HI HOPMH i HOPMATHBH, TUPEKTHBHI IJIAHOBI 3aBJaHHSA 32 OCHOB-
HHMMH TTOKa3HHKaMu BUpOoOHMYOI nistibHOCTI. st 3miHENX X, Y, U XapaktepHo Te, 1o
1XHI YKMCJIOBI 3HAYCHHS B XOJIi MPOIIECY MOXKYTh 3MIHFOBATHCS Ha JISSIKIN JIUISHIL, a mapa-
MeTpu G MOCTIlHI, ajle MOXKYTh OYTH IHIIMMH B aHAJIOTTYHUX Tiporecax|[2,c.67].

OyHKIiOHATBHY MOJIETb Y HAaHNPOCTIIIOMY BHIAJAKy MOXKe OYTH HO/aHO y BU-
rsani: Y = F(X, U, G), ne F — ¢yHKIioHaNbHA 3aJI€XKHICTH, IO MOB'SI3y€ 3MiHHI Ta
napamerpu cuctemu| 1,c.63].

Omxe, MareMaTHYHAa MOJENb Ma€ XapakTepu3yBaTH IOBEIIHKY BHXiJHHX
3MIHHHX Y 3aJIe)KHO BiJ] 3HAUYCHb MapaMeTPiB i HEKEPOBAHUX BXITHUX 3MIHHHUX, Tapa-
METpiB 1 KEpOBaHMX BXiJHHMX 3MIHHHX, @ TaKOXX BPaXOBYIOUM 3MiHM KEPOBaHHX
3MIiHHHX. 3BHYaifHO, MpH MOOYI0BI MOENi BHOIp CKIany BUXITHHUX 3MIHHHX, IIIO
BKJIFOYAIOTHCS B MOJIEJIb, HE BUKJIMKA€E TPYIHOLIIB, TOMY 110 BOHM BH3HAYAIOTHCS Ca-
MUM 3aBJIaHHSM MOJICTIOBaHHS. BHOip BXiTHUX 3MiHHUX, KEPOBAaHUX 1 HEKEPOBAHUX,
MoOXe OyTH BMKOHAaHMH PI3HUMHU CIOCOOaMHM, IPHYOMY TYT, KpIM BH3HAUCHHS 3aB-
JIAaHHSI, BOKJIMBI BUMOTH TOYHOCTI i MPOCTOTH, IO BUCYBAIOTHCS 10 MoJemi. SIKIIo
BXIJHMX 3MIHHHMX 3aHaATO MaJIOo, MOJEIb BTPAYA€ TOUHICTh, MOXKE CTaTH HEa/lEeKBAaT-
HOIO 00'€KTy; SIKIIO 1X HaATO 6arato — HeoOXiJHI pecypcH mam'sati i MIBUAKOCTI 00-
YUCIIEHb MOXYTh TIEPEBUIIINTH HasiBHI pecypcu FOM.

Mozeni MatoTh OyTH chopMyIIBOBaHI TaK, 00 I 3aCTOCYBAHHS 1X BUMArajiuch
JUIIe AOCTYIHI JaHi. SIKImo, HAIpHKiam, HeIOCTaTHI 3alack TOBapiB NPH3BEIH IO
30UTKIB Y TOPTIBIIi, TO MOZAETH PIillIEHHS, SKe Iependadac BU3HAUYCHHS ONITUMATIBHOTO
PIBHS 3amaciB, Ma€ BKJIIOYAaTH CHCTEMY I'POIIOBUX IITpadiB 3a i 30MTKH.

Mopens Ma€e BUMaraTy JIMIIE 31iHCHEHHUX pealbHUX po3paxyHKiB. Hampukiaz,
3aCTOCYBaHHs METO/IB JiHIHOTO IIporpaMyBaHHs JUIsl CKJIagaHHA rpadika podoTu cy-
YaCHOTO BEIMKOTO ITiJIPUEMCTBA MOXKE BHUSBUTHCS He3ZiliCHEHHUM, 00 dac, He0O-
XIIHUIA UIS OUX PO3PaxyHKIiB, OyJe HAATO BEIUKUM HABITh JJIS KOMITIOTEpIiB. 3aB-
JaHHSA Teopil NPUIHATTS PIllICHb MOJIATAE B TOMY, 1100 3HAXOANUTH TaKi aIbTepHATHBH,
sSKi WMOBIpHO JnHIIe B HAONMKEHHI, BUMAararoTb HEBEIUKOTO O00CATY po-
3paxyHKiB[4,c.58-60].

Mogeni He MOXYTh MOTpeOyBaTH HEIOCTYIHOI MPOTHO3HOI iHdopmarii. [Tpo-
rpamu, siki OyIyTh BUMaraTu Bii BiIiiay 30yTy OLIHKH TOBapooOiry 3a Apyry IoJo-
BHHY HACTYITHOTO MICSII, B MPOIECi MPUHHATTS IUTOBOTO pillleHHS HE OyXyTh MaTH
IIMPOKOT'0 3aCTOCYBaHHS, Hi OIIMCOBOTO, Hi HOPMAaTHBHOTO.
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Moperni OnHCYIOTHCS 3 MOTIISLY THX BUXIZIHMX MOMEHTIB, 3 IKUMH, CKOpIIlIE BCh-
0T0, TOH, XTO IpUIIMae PilIEHHs, PO3MOYHE MPOLEAYPY NPUHHATTS PilllCHb.

OTxe, MOJCITIOBAHHS JT03BOJISIE 3a34aJCTib Iepea0aYnTH mepedir mouiit i TeH-
JeHIIT PO3BUTKY, BJIACTHBI KEPOBAHOI CHUCTEMI, 3'iICyBaTH YMOBH HOTrO iCHYBaHHS i
BCTaHOBHUTH PEXHM IisITFHOCTI, 31 ypaXyBaHHSAM BIUTUBY Pi3HHX YHHHHKIB. Y IIOMY,
3naBaiocst 0, Moxke OyTH, L0 3aMicTh OlIbIE KINBKICTh YAHHUKIB BPaxoBaHO B MO-
JielTi, Kparie cama Mojelb. HacrpaBni netarmizoBaHa MOJIENb SIKUH 3aBXKIH JOIUTBHA,
OCKUIBKH II¢ 3aiiBe YCKJIaTHIOE MOJICTb 1 BaXK4e il aHANI3yBaTH.

Mosxe OyTH, 1110 pO3B'sI3aHHS Ii€1, ONTUMAIILHE CUCTEMI 3arajioM, € HEONTUMAIb-
HUM OKPEMHX YACTHH II€F0 CHCTEMOIO — ii migpo3ainiB. ToMy i3 onTUMaIbHAMHU
pillIeHHsIMU MoXke OyTH NpPOJAyMaHHH MeXaHi3M, JO3BOJIsiE 3pOOHMTH HOT0 onTHMAb-
HUM BCIM YYaCHHUKIB.

IcHye npobiema afekBaTHOCTI KPUTEPI0 ONITHUMAIILHOCTI HUTAM (DYHKIIOHYBaHHS
MO/IeIbOBaHOI cuctemu. Hampukinaza, To4Ha GopMyJIIOBaHHS METH SIKHH 3aBXKIU Ja€
MOJKJIUBICTh C(HOPMYITFOBATH KPUTEPill ONTHMANBHOCTI. [HIIA mpobiiemMa moB's3aHi 3
HEOJHO3HAYHICTIO BU3HAueHHS MeTi. IIpy BUKOpHCTaHHI €KOHOMIKO-MaTeMaTHYHUX
METOJIIB 3aBEJCHO BBAXKATH, IO ICHYE€ €IUHHMHA KpuTepid onrtumizarii. I[Ipote op-
raHi3allis MOKe MaTH KijIbKa . SIKII0 MEeTH He cylepedaTh OJHa OJHIH, TO JOCATHEHHS
OJTHI€T iX KOPUCHO BUKOHAHHS iHIMMX. Hanmpukiaa, Meta 301bIIeHHs MPUOYTKIB 1 MaK-
CHMi3allis BHUITyCKy NPOAYKLIl He cymepewnBi. Y TOH camuii 4yac MakCHMi3yBaTH
BHUIIYCK 1 BOJHOYAC BUTPATH HEMOXKIIMBO. Y 3aBJaHHIX 3 KIJIbKOMa KPUTEPISIMH OITH-
MaJIbHOCTI «ONTUMAIbHE» PIMICHHs KUK 3aBXau OyBae enuHUM. ToMy 3BYKYETBCS
npoGiiema BUOOPY, i y pa3i Juisi CBO€ pillieHHs MOTPiOHO HedopManbHUN MiXis.

Jlireparypa:

1.Aucoddi.Crpareriune ynpasiiagst: [lep. 3 aar. — M.: Exonomika, 2010.-C45-67c.

2. beme I'.,, Xen P.fJx kepyBatu moAbMH — MpakTHKa MEHEKMEHTY Ha
mignpuemcTBi. — ban-I'api0ypr, 2011.-341c.

3. Buxanckuit O. C., HaymoB A. WM. MeHemKMEHT: JIIOJMHA, CTpATerii, Op-
ranizauisi, nmpouec. — M.: Exonomika, 2010.C.-88-99.

4. IcikaBa K. SImoncrki MeToam ympasiiHHS skictio: Ilep. 3 arrr. — M.: Exo-
HoMika-2013.-C.54-68.

5. Oyun Y. MeToau oprasi3ariii BApOOHHIITBA: SITTOHCHKUH 1 aMEPUKAHCHKUH TTi-
xonu. — M.: Exonomika, 2012.-C.69-81.
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KeywordDriven cekmmsi cocTonT n3 ABYyX OCHOBHBIX KiaccoB CreatingTest u
KeywordDrivenHelper, a Take KJIacChI C TECT METOJIaMH, B 3aBHCUMOCTB OT TOT'O CTe-
HEpUPOBaHbI OHY WJIH HET.

CreatingTest A
Static Class

= Metheds

AddFilesToProject
ChangellseCaselDinTemplatelist

CreateTempFile

CreateTempFiles
FinalList
GenerateTestMethod
GetAllParameters
GetCodeStringByStep
GetKeywordMame
GetParametersSeparately
GetParameters5tring
GetPath

GetRowlndex
GetTestCase
IsStepWithParameters
Main
ParametersWithoutDuplicates
ParseStringTolList

Steps

R R N RN R R o R o R = R

& 0 & a8

VariableDeclarationList

. e s e o e e e o .

Puc. 3. — CreatingTest ki1acc ¢ ero MeTogamMu
CreatingTest ki1acc 0TBe4YaeT 3a CO3[JaHue KJlacca ¢ TECT METOIOM Ha OCHOBE CUH-

TBHIBAHHSX IIaroB M3 TECT-Kelca U Z[O6aBJ'IeHI/Ie OTOT'0 KJjlacCa B MPOECKT, AJid €ro BbI-
TIOJTHCHUA.
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4. 3amycKk CO3IaHHOTO BPEMEHHOTO (aiila ¢ TeCT METOAOM C IOMOIIBIO
TeamCity. (ITocie BEIIOIHEHNS CO3AaHHOTO TECTA, BPEMEHHBIH (a1 ¢ TECT METOIOM
ABTOMATHYECKU YIaJSCTCs)

5. AHanu3 NoJy4yeHHBIX pe3yIbTaToB.

[Iporpammuas nHpacTpykrypa «Keyword-driven testing» co3maHHas mpu moO-
Mot Coded Ul oTBevaeT 3a CUUTHIBaHKE LIAr0OB C TECT-Keiica, Co31aHne BpEMEHHOTO
(batina ¢ Tect MeTOAOM [2], KOTOPBIH TOTOB K aBTOMAaTHIECKOMY HCIIOTHEHHIO.

Apxurektypa coznannoro npoaykra B Coded Ul umeer Takoit Bu:

BDAutomationFramework

BDCodedUITest

KeywordDriven

Puc. 2. — Apxurtekrypa npoaykra B Coded Ul

B BDAutomatiuonFramework sexar peaixu3anuii OCHOBHBIX BHJIOB 3JICMCHTOB,
peanu3anys CTPaHUIIBI JIOTHHA, 0a30BBIH OOBEKT CTPAHUIBI, a TaKke KOH(UTYpaIy-
onnble XML ¢aitnsl. Eme BDAutomatiuonFramework cekuust conep:xuT pearu3aiuio
Keyword-driven noruku wu moib3oBatenbckoro arpubyra KeywordMethod.
BDCodedUITest comepkuT peanu3amuio BCeX CTPaHUI], BCIUTBIBAIONINX OKOH M pea-
JM3anys moiyb3oBarensckoro atpudyra UlElement, koTopslii onucan Huxe. B cBoro
ouepens KeywordDriven cekiust CONEPKUT peaTu3aliio CYUTHIBAHUS IAroB C TECT-
Kelica, co3IaHHe BpeMeHHOTo (haiiyia ¢ TeCT METO0M Ha OCHOBE BOIUIOIICHHS CICIHU-
AIBHBIX METOJIOB-TTIOMOIIHHKOB.
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THE USE OF TRANSITION FUNCTIONS
FOR COMSTRUCTING BYPASS GAS TURBINE BLADE

Consider bypass arc passing through the points y, and y, and its derivatives y,,
¥y, ¥, ¥3. Arc equation can be written as

y=y|l|+y2lz+hy1,13+hy;Z4+h2y|”ls+h2y;lﬁ’ )

where the /.., — transition functions from u(u [0,1]) having a bypass nodes to-
gether with their derivatives up to the second and including zero values, except for one

that ensures the implementation of the specified condi-
tions: £,(0)=14,01)=1(0)=£1)=2(0)=2() .
=270 h=x -y (2)
X=X

As the transition functions, you can use algebraic polynomials, although not ruled
out the possibility of using other functions.
If we consider polynomials of the same degree, then /, will have the form

L =1-10u® +15u* - 6u°,

L, =100’ —15u* +61°

Iy =u—6u’ +8u* —3u’,

1, =—4u+Tu* -3, (3)

I = %(uz =3u® +3u* —us),
Il = %(lf -2u* +u5)
In differentiating (1) to x have

’ 1 ’ ’ ryr rgr " "y
y= Z[ylll Ll + hylls+ Iyl + BT+ ]

(6)

" 1 " " "mn rn nn nyn
yr= P[y]11 bl Ryl Byl + W+ ey

)

Equations (1) to (4) and (5) x give y=y,, y' =y, y"=y/. At x=x, have y=y,,
Y=y, V=
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Equation (1) can be written in powers u

2
u

y=n +yl’u+y1"7+a3u3 +aut +au’,

(©)
ay =1003, =)= 2651+ 232) + 2 (2391

a, ==15(y, = 3,)+80v{ =Ty —%(Zyz” =3y, ™
@y =62~ 3)-301+ 32+ 262 - )k

Transition functions can be used to construct the arc II order of smoothness of I
commit. In this case, in Equation (1) member y}/, will be omitted, and the coeffi-

cients /. you can take other
¥ = b+ by + il + il + 12y, (8)

L =1-4’ +3u*, [, =-u’+u’,

—

L, = 4u’ —3u*, 175=7( 3—2u3+u4) (O]

[\S)

The meaning ] a first bypass point is given from the additional conditions (e.g.,
convexity input), then the equation of the second derivative of the arc (8) is deter-
mined y; and equation (8) is used for the next arc.

If the paint (8) in powers u obtain

! ”uz ! ! ”hz U ’ ”hz
y=n +y1u+y12+u{4(yz—y1)+(yl ¥y )h=y! 2}”4[—3(% =)+ =yDh+ ] 2}
(10)
To bypass the zero fixation
y=yl+ b+ byl + 12y, (1
71=1—u3, 73—u—u3,
- (12)

Value | and ] selecting only the first point bypass, the remaining points are
calculated sequentially.
After the transformation (11), we have
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enb paboTs
Onucanne CO3JaHHOTO TporpamMmHoON uHppacTpykTyphl «Keyword-driven
testing» ¢ ucnonp3oBanueM TFS, Coded Ul n TeamCity, Ha OCHOBE y’Ke CYyIIECTBYIO-
LIEr0 PEMO3UTOPHSI aBTOMATHYECKUX TECTOB. A TaKk)Ke aHallM3 U ONpeJeICHUEe MOoJI0-
JKUTENBHBIX U OTPULIATENILHBIX CTOPOH JAHHOT'O MTOJX0a M CPABHEHHE C CYLIECTBYIO-
MU Bapuantamu peanusainuu Keyword-driven noaxoza.
ITocTaHoBKa 3amauu
B kauecTBe aHAM3UPYEeMOro Web-IIpHII0KEHHs ObIIT BEIOpaH HHTEPHET-PECype
irm.ipreo.com — BeO-IprIoKeHNE TSI GUHAHCOBBIX YCIIYT OOIBIINM KOMIIAHUSIM.

T
2. MoayueHus
HOoMmEpa
CO3aHHOC TECT-
Keica

1. CozpaHue Tect- ‘
Keiica npu NomoLLy
cnoeapa

‘ 3. FeHepaumna
‘ asrorecra

2. 3arpy3ka ‘
nocaeaHeit Bepcun
HCXOAHKKOB

1. Beog Homepa
TECT-Kelica

4. Mposepka
KO PP ERTHOCTH
CTEHEPHPO BAHHOID
apToTeCTa

5. 3anyck ‘ 6. AHanuz
CreHepMpoBaHHOIo NoAYyYEeHHbIX
aBToTecTa peaynbraros

Puc. 1. — IlmarpamMmma peanuzanuu U padoThl CO3aHHOI NPOrpaMMHOIi
uHdpacTpykrypsl «Keyword-driven testing»

Ha pucynke 1 mokaszana peammsamus Keyword-driven momxoma, KOTOpPBIi

OIMCHIBACTCS B IAHHOM CTaThe U COCTOUT U3 TAKUX YPOBHEMH:

1. Cosnanme tect-keiica B TFS no onpenenennsiM Keyword-driven mpaBuiam,
KOTOPBIE ONHUCAHBI B CIIELUAIEHOM CIIOBape.

2. CuyuTBIBaHHUE MIATOB CO3JAHHOTO TECT-Kelica MpH MOMOIIY PEaln30BaHHBIX B
Coded UI mertomoit

3. Co3nmanue BpeMEHHOTO (aiiia ¢ TeCT METOJI0M, KOTOPBbIii OyJeT aBToMaTnye-
CKH HCTIOJHATCSI, Hd OCHOBE CUMTAaHBIX IIaroB U3 TECT-Kewca.
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Hapbiknasa H.C.
Hayuonanvuwiti mexnuueckuil ynusepcumem Yxpaurnl
«Kuesckuii nonumexnuueckuti uncmumymy

APXUTEKTYPA CUCTEMbl ABTOMATU3UPOBAHHOI'O
TECTUPOBAHUA PACIMNPEAENEHHbBIX CUCTEM
HA OCHOBE KEYWORD-DRIVEN NMOAXOAOA

Berynnenune

Tupokoe BHEApeHUE pacnpeneneHHbIX nH(popmaronnsix cucteM (PH1C) xapak-
TEPHO CETOIHS MOYTH JJISI BceX 00JIacTell 4eloBeYeCKOi NesITeIbHOCTH, T/Ie Ha HUX
BO3JIaraeTcst pelIeHue Bee 0ojiee BayKHbIX 3a1a4. OHM OTBEYAIOT 3a BHIIIOJHEHUE TEX-
HOJIOTHYECKHX IPOIIECCOB Ha MMPOU3BOJICTBE, 32 CBA3b U TEJICKOMMYHHKALIUH, YHEpTe-
THYECKOE CHAOXXEHUE U TPAHCIIOPTHOE OOCITYXHMBaHUE, BHIIIOIHEHNE COLMATIBHBIX U
MEJIUIMHCKUX [IPOrpaMM, NONLEPAKKY TOCYJapCTBEHHON, BOCHHOM, HAYYHOU JIeATEIIb-
Hocth. Ot kayecTBa pyHKIIMOHUpOoBaHus PYIC cyniecTBEHHO 3aBHCUT Kad4eCTBO Hapa-
OOTKM M NPUHSTHUS PElICHUH, a Takxke 3(P(PEKTUBHOCTh (DYHKIIMOHUPOBAHHUS MHOTUX
COITHATTBHBIX, SKOHOMHYECKHX, BOCHHBIX, TIOMUTHYECKIX CTPYKTYP U TOMY ITOJI0OHOE.

B cBoro ouepenp, ¢ MOSBICHUEM M PA3BUTHEM PACIIPEACICHHBIX CHCTEM, BCTA
BOTIPOC, KAKMM 00pa30M MOXKHO IIPOTECTUPOBATH TAKUE CIOXKHBIE CUCTEMBL. TecTupo-
BaHME SIBISIETCS HEOTHEMIIEMOH YacThi0 Pa3paOOTKH IPOrPaMMHOTO OOecTIeHeHHs.
Ienb TecTUpOBaHMS NPOrPAMMHOTO 0OeCHeueHNs — HaliTu HH(OPMAIIUIO O HEUCIIPaB-
HOCTSIX B pa3pabarbiBaeMoM 110 u yOeanuThCs, 9TO OHM MCIPaBICHBL. BakHO HaWTH
HEJIOCTATKH KaK MO>KHO paHbllle, IOTOMY YTO UX YCTpaHEHHE JOPOsKe Ha MO3HNX ITa-
max paszpabotku [1]. Llenpio TecTHpOBaHUS TaKKe SBISETCS MPEAOCTAaBUTHh HH(OpMa-
LU0 O TEKYIIEM COCTOSHHHU pa3pabOTaHHOTO IPOTPAMMHOI0 00ECIIEYEeHHs C TOYKH
3peHUs KauecTBa.

B nanHoit cTaThe OymeT paccMOTPEHO apXHTEKTypa CHCTEMbl aBTOMaTH3HWpPOBaH-
HOT'0 TECTHPOBAHMS pacIipe/ieIeHHbIX cucTeM Ha ocHoBe Keyword-driven moaxona. Oc-
HoBHOI1 nneeit Keyword-driven TectipoBaHue SIBISIETCS OTIEICHHE aBTOMATH3AINN OT
Ju3aiiHa TecT-Kelca. B pesynbpTarte 3TOT MOaX0/ pa3AensieT MpoLece CO3JaHus TECTOB Ha
JIBE CTaJIMH: HA CTAANIO IPOECKTHPOBAHIA B pa3pabOTKH, U CTaJHIO UCIIOITHEHHS.

Ha ceropnsmHuii JeHb CYIIECTBYIOT MIPUMEPHI PEAU3alu CHCTEMBI aBTOMa-
THU3UPOBAHHOI'O TECTUPOBAHMS pacIpe/ieNeHHbIX cucTeM Ha ocHoBe Keyword-driven
noaxona. Ho Bce OHM MMEIOT CXOXYIO JIOTHKY BCSI CTPOKA TECT-Keica CUnThIBaeTC,
KaK OJIHO «KJIIOUEBOE CJIOBOY», MporpaMMHast uHppactpykrypa Keyword-driven >xuser
OTIETBHO OT MPOrPAMMHON MH(PACTPYKTYPHI aBTOTECTOB, KOTOPHIE CO3/AI0T YJICHBI
KOMaH/Ibl aBTOMaTH3UPOBAHHOTO TECTUPOBAHMSI.
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. ' e
y=x +hylu+y1”2+u{yz - —y{h—y{z}

(13)

To bypass the [-order smoothness
¥ =2l + y,l + il + by, (14)
l]=1+2u3—3u2, l3=u—2u2+u3, (15)

I, = —2u’ +3u?, 1, =u’—u’.

or powers y = y, +hyju+ul3(y, - y,)— 2y} + ¥, ]+’ [2(y, - v, )+ (0 + 3 )k} (16)

Arc bypass I order smoothness zero fixation described by the equation

y:ylz+y272+yfhl~3’ (17)
I~ T lz=—u2+u
where [ =1, L, =u*, 3 ’ (18)

»i selected at the first point, and the rest is calculated by the equation

Y=2y=Yi, i:ﬂ~ (19)

Here is a set of trigonometric polynomials as transition functions to bypass II or-
der smoothness and fixing

8 . 7w 3. 1. 37 3.
A :7§sm—u+7smimffsm—u+—s1n27m+l,

9. 7 3. 1 . 37 3 .
[, ==sin—u+=sinm+—sin—u ——sin27m,
g 2 8 8 2 16
L= —isinn’(l—u)+isin2ﬂ'(l—u),
27 4r

I o (20)
l, = ———sinm+—sin27mu,
2z 4r

2
Iy = %[sin%(l —u)—sin 7r(l —u)+sin37ﬁ(1 —u)—%sin 271'(1 —u)}
2

. . . 37[ 1 .
Iy = —| sin—u —sinm +sin—u ——sin 27 |
27 2 22

You can create a similar set of contours for a smooth and fixation, but with the
implementation of the necessary conditions preassigned turbine blade design.

25



Materidly XI mezinarodni védecko-praktickd konference

MODERNI INFORMACNI TECHNOLOGIE

POCITACOVY ENGINEERING

Mopaak B. 1., Yepusax M. I'., CHixkko €. M.
Lninponempoegcvkuil nayionaneHull yHigepcumem

BUMIPIOBAJIbHO-YIMPABJIAOYA CUCTEMA
HA OCHOBI MIKPOKOHTPOIJIEPIB TA NMPOTOKOJ1Y MODBUS

Iocmanoeka npobnemu. BUMiproBalnbHO-yIIPaBIAIOYi CHCTEMH HA OCHOBI IIPOTO-
koiry Modbus ta mposigHoro crangapty RS-485 mmpoko 3acToCOBYIOThCS B HayKO-
BUX, BUPOOHMYNX, KOMyHAIBHUX Ta IHIMX cucTeMax[l]. 3acTocyBaHHA CydacHHX
MIKPOKOHTPOJIEPIB Ta IHTEPPEHCHNX CXEM J03BOJISIE PO3LIMPHUTH Tally3i 3aCTOCYBaHHS
TaKHX CHUCTEM.

Cman npobaemu. RS-485 (abo EIA/TIA-485-A) — cTaHmapT mepenadi JaHUX 1O
JIBOXIIPOBITHOMY HarliB/IyIUIEKCHOMY 0araTOTOYKOBOMY HOCIIJOBHOMY CHMETPUYHOMY
KaHay 3B’s13Ky Ha BimcTanb 10 1200 M ¢ KiTbKICTIO BY3:TiB 10 128, MBUAKICTS Tepenadi
Bix 10 Ko6it/c mo 10 M6it/c. Buxoau nepenapadiB MOXXYTb MEPEXOJUTH Y BHCOKOOMHU
ctan 30 curHaioM RTS COM-mopTy koM’ 1oTepa, o J03BoJIsie 0OMiH iHQOpMAITiero
MK OyIb-SKAMH ABOMAa IPHCTPOsSMHU. Ha OCHOBI 1poro iHTepdeicy MparorTh pi3Hi
MIPOTOKOJIH BHIIIOTO PiBHS, cepel] AKuX Hail momupenuii [Iporoxon Modbus.

IIporokon  Modbus — BiKpuTHH KOMYHIKAI[IHHIA TPOTOKOJ, 3aCHOBAHNN HA
apxiTeKkTypi Bepyuunii-Benenuii (master-slave). Ilepesaramu Modbus MosxHa BBaxkaTu:
BiJICYTHICTh TOTPEOH B CICIiaIbHUX iHTep(EHCHIX KOHTPOJIEPAX; TPOCTOTY MPOTPaM-
HOI peaiizamii. THy4YKiCTh NpUHOUMIIB (yHKHiOHyBaHHsA. Modbus Mae BHCOKY 10O-
CTOBIPHICTH TIepeadi JaHUX, OB’ s3aHy i3 3aCTOCYBaHHAM HaJAiifHOrO METOIy KOH-
TPOJTIO TTOMIJIOK, JAO3BOJISE YHI(IKYBaTH KOMaHAW OOMIHY HUISXOM CTaHAapTH3aIlil
HoMepiB (agpec) pericTpis 1 GyHKILIN X yuTaHHs-3anucy. [IpoTokos Mae aBa pesKMMU
nepenadi: RTU (Remote Terminal Unit — BimganeHu# TepMiHATBHUN TPUCTPIN) 1
ASCII. Ilporokon nomyckae, o Tiibku 1 Beayuunit npuctpiit (koHTposep) i o 247
BeJCHNX (MOAYINi BBEACHHSI-BUBEACHHSI) MOXYTh OyTH 00’eqHaHi B Mepexy. OOMiH
JAHUMHU 3aBXK]IH HIIII0€ Benyunii. BeeHi mpUcTpol TaKokK HE MOKYTh OOMIHIOBATUCS
JaHUMH OJIMH 3 OJHUM.

Tlocmanoexa 3adaui. Metoro poboTH Oyia po3poOKa CUCTEMH Tepenadi JTaHuX
MDK MOIYJISIMH BBE/ICHHS-BUBEJICHHS, MOOYJOBaHUMH Ha Cy4acHIH MiKpOKOHTPO-
nepHii cuctemi Arduino[2]. Moy moeaHyOThCs Mixk coboro inTepdeticom RS-485
Yyepes CrielialibHi KOHTPOJICPH.

OcnosHi pezynsmamu. Po3pobieHa IpUHINIIOBA cXeMa KOHTpoiepa iHTepderic
Ha OCHOBI IHTETpaJIbHOT CXEMH, SIKa JI03BOJISIE TIOEqHATH 10 32 By3miB (puc.1).
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e Interactive system of self-examination. Which gives the chance to the pupil in
the convenient form to evaluate the level of the knowledge, more fully to be prepare
for examinations and examinations.

Considering these opportunities in a complex, it is possible to tell that the elec-
tronic textbook differs from the classical paper. It gives much more wide opportunities,
both for training within the existing programs, and for development and optimization
of educational process.

If plus the electronic textbook that it one can replace with itself(himself) a set of paper
manuals which school students won't need to drag with themselves in a briefcase, minuses
consist in technical imperfection of these devices. However, reducing physical activity stu-
dents who with the advent of e-textbooks do not have to carry a lot of paper, can cause a host
of other problems, including the health of children. This opinion expressed by the doctors’
fear that children can spoil your vision often using electronic books.

Along with a large amount of advantages, it is necessary to mark also shortcom-
ings of electronic means:

eSharply increase load of sight. In case of disoperation can provoke development
of shortsightedness, dryness of an eye and, as a result, an inflammation and conjuncti-
vitis. Doctors admit: today technical novelties at schools appear so quickly that they
do not manage to study, whether children can give them in a charge, without being
afraid for their health.

eThe children using only electronic textbooks lose possibility of communication
with the contemporaries therefore electronic textbooks shall be use for children only
as the additional method of training. The time spent shall be at the computer strictly
limited and alternate with outdoor games, it is desirable on air.

¢ Distant education is not suitable for skill to communicate development. In case
of remote learning personal contact of pupils with each other and with teachers is min-
imum, and even at all is absent. Therefore, such form of education is not suitable for
development of skill to communicate, confidence, skills of team working.

eTraining in the specialties assuming a large number of a practical training is re-
motely complicated. Even the modern trainers will not replace to future physicians or
teachers of «live» practice.

eToday the prices of electronic means still considerably exceed the prices of tra-
ditional textbooks.

In summary, we would like to tell that the central figure of training activity and
in the future, there will be a teacher. The computer will play an important, but support-
ing role; the main task of use of multimedia and generally any new technologies in
education, is provision to the teacher and the pupil of the maximum freedom of choice
of forms and methods of operation and facilitation of transfer of knowledge from train-
ing to the trainee. The computer shall add, but not substitute traditional manuals (in-
cluding the customary textbook).
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Satmaganbetova Zh.Z., senior teacher Azirkhanova M., student
Kostanay State University named A.Baitursynov

ELECTRONIC TEXTBOOKS OF THE XXI CENTURY

Textbooks is the most important component of educational process for a long time.
The good textbook was always highly appreciated and was reliable basis for settling the
subject. The XXI century in the conditions of the prompt growth, and also a wide circulation
of new information technologies, information of education not only the textbook role which
often turned in electronic increased, it also acquired absolutely new information properties
which use allows to increase efficiency of training activity considerably.

What is «The electronic textbook»? What costs under concept of the electronic
textbook? The electronic textbook is the textbook existing in the form of the electronic
document i.e. in the form of the text, which is stored in memory of the electronic com-
puter (EC), may viewed only on the screen of the special display unit (monitor) and
cannot be processed differently as by means of a computer. Electronic textbooks orig-
inally developed as manuals for distance education. However, over time those many
opportunities, which they give for educational process, caused implementation of elec-
tronic textbooks in programs of self-education, as well as to replace normal paper text-
books in general education programs of schools.

Despite that fact that the paper textbook is customaries, and therefore is now more
convenient to school students for perception, electronic textbooks acquire the increas-
ing popularity in view of the more many opportunities every year.

One of the principal advantages of electronic training materials before printing it
is possible to call the following:

o Function of fast search. An information indexing in printing issuing if is present;
its opportunities are very restricted. The electronic textbook, on the contrary, gives
opportunity quickly at the same time precisely to find information necessary to you on
any required request. It easy, convenient and practical.

o Possibility of the personal organization and structuring information in the form
of the hypertext. Such system gives opportunity to integrate the most important infor-
mation units in one logical chain. It positively influences perception of a training ma-
terial and promotes its best comprehensibility and an study.

o Multimedia functions. They give the chance to use in a training material not only an
illustration, but also music and video records. It in many respects promotes improvement of
quality of training and it is much better than the page of the normal textbook, at the same time
retains attention of the pupil, fully concentrating it on educational process.

e [nteractive simulation. Pupils have an opportunity to make a set of the virtual
experiments, for example, at the rate of chemistry, biology or physics. Moreover, the
virtual experiments can be both simple, and quite difficult, such that in school labora-
tory could not simply repeated. It is possible to work with three-dimensional graphic
models of molecules and atoms, for example.
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Puc.1. Cxema moayJs untepgeiica RS-485 nast mikpokoHTposepa

3acrocyBaHHs aHasoTriyHOT cxeMu MA X487 3 mokpaieHUMH XapaKkTepUCTHKAMK
JIO3BOJIUTH 30UTHIIMTH KiIbKIiCTh By3miB 10 128. Tlepemukau JP1 mo3Bomsie minkito-
YHUTH 3aTJIbHUHN MTPOBIJL, 110 MOXe OyTH HEOOXiJHUM IIPU MOTYXHUX IIepe IIKOJax,
a TERM migkmroyae pe3uCTOpH TUNBKM Ha KiHIAX JiHII mepegadi Uid yCyHEHHS
BiIOUTTA curHaiiB. CBITIONIONN ITOKA3yIOTh HAMPSAM Iepeaadi TaHuX (IPHHOM — ITe-
penaua). Monayini 3’ €JHyIOThCSI KabeseM i3 CKpy4eHHX IPOBOIB Yepe3 po3HiMaHHs RJ-
11. JIo MiKpOKOHTpoJiepa MOMYJIb BiIKIIOUCHHN CUTHAJaMH: TMPHHOM, Tepeaaqa,
ynpaBiiHHS. Po3po0iieHa 0HOCTOPOHHS APYKOBaHA IjIaTa Ta 3MOHTOBAHO JEKUIbKA
3pa3KiB AJIS MPOBEACHHS €KCIEPUMEHTIB. Y MIKpOKOHTpOJepi pealizoBaHuil mpoTo-
ko1 MODBUS nist Benenoro npuctporo| 1,3]. Ha nouatky nepenaerscs agpeca 0-247,
anpeca 0 o3Hadae npuitoM BcimMa BegeHuMH . [1oTiM nepenaeTscst HoMep QyHKIIi, Ky
BHKOHY€E BeJIcHHH. MOXKIIUBO 3aKoyBaTh 256 (yHKIH, ane peaabHO BUKOPHCTOBY-
FOTBCSI JIUIIE AEB’SATh, SIKI BAKOHYIOTh YUTAHHS Ta 3alllC OKPEMHX PETICTPiB abo OITIB.
Howmep perictpa ite HaCTyITHUM TIOJIEM, TIICIIS YOTO TIepeaaeThCs HEOOXiTHA KiJTbKICTh
JIaHUX, HAITPUKIHII IepeAatoThes [Ba OaiiTn KoHTpoibHOI cymu. [IpoBeneHi ekcrepu-
MEHTH 3 MiKpOKOHTpoJepHuMH utatamMu Arduino Uno Ta po3po6ieHUMU MOTYISIMH,
sIKi 00’€THaHI B MEPeXy Ta MIAKIIOYEHI O BEIy4oro NepCOHATBFHOTO KOMIT FOTepa.
ExcriepumeHTH moKa3anu mHpane3faTHICTh alapaTHO-IPOrpaMHOi CHCTEMH O 30u-
panHI0 iHpopMamii 3 JTaTYHKIB Ta YIIPaBIIHHIO BAKOHABYUMH IIPHCTPOSIMH, ITiAKITIOUE-
HUX JI0 MiIKDOKOHTPOJIEPIB.
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Bucnosku ma nodanvwi nepcnexmugu 0ocnioscens. IIpoBeneHi JOCTIPKEHHS 110-
Ka3aJIi NepCIeKTHBHICTh BUKOPUCTAHHS CTaHIApTHHUX iHTepdeiiciB RS-485 ta mpoTo-
xory MODBUS st mepenaui inpopmartii B Mepexi MiKpOKOHTpPOJIEpiB Ha I1atdhopmi
Arduino. Takuii miaxin € GUIbII €EKOHOMHUM PILLIEHHSM B OPiBHSIHHI 3 IPOMHCIOBUMHU
MIPOrpaMOBaHUMHU KOHTpoiepamu. ToMy Takuil miaxix Moke BUKOPHCTOBYBATHCS y
THX TaJly3sX HayKH Ta BUPOOHHMITBA, JI¢ POMHUCIIOBI PIlICHHS € EKOHOMIYHO HEJO-
uineHuME. Hanani nianyeTsest 17151 BAKOPUCTaHHS B yMOBAaX BEJIMKOTO PiBHS €JIEKTPO-
MarHiTHUX TI€peIIKOJ] JOJaBaHHS B MOIyinb iHTepdeiicy Oioka rajapBaHIYHOT
PO3B’SA3KH.

Jlireparypa

1.Jdenucenkop B.B. KommnbelotepHoe yrpaBieHHe TEXHOJIOTHUYECKHM MPOIIECCOM,
JKCIIepUMeHTOM, obopynoBanuemM, M.: Tenekom, 2009, 608c.

2. Commep VY. [IIporpaMMupoBaHHe  MHKPOKOHTPOJUIEPHBIX  IUIAT
Arduino/Freeduino, CII6, XB, 2012, 256 c.

3. MODBUS over serial line specification and implementation guide V1.02, Mod-
bus-IDA.ORG , Dec 20, 2006, 44p.
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ConaH KeiiH AyphIC TIpKeC aHBIKTAIBIHFAH 00J1a/1b1, 3P PeKTep i apHalibl pecypc THITI-
3(h(deKT KOMITO3UIUSUTApBIHAA CakTayFa Oomamsl. DPQPEKT KOMIO3UIHSIIAPBIHBIH
KOMETIMEH TIITi KUBIH JIeTeH Meanadainnapas 0ackapyra 00iasl.

0 Mow FX-xounosaym

s [ Jnin

Kitanxanara KoMIO3UIUAJIAPLIH KOCKAHHAH KeliH 3¢ deKT Oo1iMiHae KaJaran
sketi TonTapsl Menin FX-KoMNo3nuusaiapsIM aTThl TON KOCHLIABI.

MemniH FX-xoMmo3umusiapbIM KiTarmxaHaIBIK dQdexTiiaep OemiMinae cakTaraabl
JKOHE 0J1ap KapamaiibsiM 3(h(deKTTiiep TypiHae naiaanaHbuiaibl.

Anaiina, a¢dexTinep penakTopsblk AbIOBICTA MaHEIbAIK 3((eKTiep apKbLIbl
KOCBIIabl, Oy OHBIH ajbIH-aJla KepCeTUTyiH koHe OanTaimyblH opbIHAaiabl. Kes-
KEJII'eH YyakbITTa AbIOBICTHI YaKbITIIA INKAIAJAH KIMITEPMEH JKYMBIC Kacayra
MYMKiHOIriH ~ Oepemi.  Bapmeik  meIOBICTBRIK  3ddekrtinepain — uHTepdEiici
oeitneaddexTiniy nuTepdeiicimen oipaeit. Kelbdip apIOBICTHIK dddexTinep, Mplcanbl
«OxBamnaifzepy xoHe «De-esser» Kypaiamapbl CeKiIIi KyIT OOJIBIT TaObUTAIbI.

Kopeita aiircak, Pinnacle Studio omemae eH KyaTTbl OeifHepemakTop mem
TaHBUIFaH, XKOFaphl camnaisl OeliHe, kepemeT d(dekrinep, Tamarna etynep >kone Dolby
Digital 5.1 nOBIOBICHIHBIH KONJaybl, OFaH Koca OarmapiaMa eTe OHai, OHBIMEH
KapanaidblM KOJIAaHyIIbUIAp Aa KYMBIC icTeld anmansl. On eH kaHa ayauodapmarrap
MeH OelinedopMaTTapabpl, OeiHeKaMepaapIblH OapiIbIK THIIH KOJIAN B

OnebuerTep:

1.Caman H., Mopras T. Pinnacle Studio 15,16. PykoBoncteo moms3oBarerns (2012)

2. http://Pinnacle.com/

3. T.XaknmoBa.» IlHHOBaIIMOHHBIE METOABI OOYUYCHUS MHPOPMATHKI»(yaeOHOEe
nocobue).ISBN 9965-830-45 NznarensctBoyNURPRESSy, Anmartst, 2013r.270cT.
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aIyBIMEH Te3 KyKTeneTiHAiriMeHn Pinnacle Studio maiimamaHyrmipuiap yIIiH YIIKeH
MYMKIHJIIKTEp TyFBI3aIbl.

Pinnacle Studio GeiiHe prmbMIepai KaMTHIT KypAesi eHaeyep XKyprisim, oeiHe
¢bubMIepi scepiti api KOpIKTi eTil xKacay MYMKIHAIKTEpiH Oepei.

Pinnacle Studio OarmapmamachiHBIH Oacka OeifHe aKmapaTTapbIIbl OHICY
OarjapiiamManapblHaH albIPMalIbUIBIKTaphl ©Te Kell, JereHMeH OeitHe ¢uibaepai
OHJIeY, KaJIpIIapIbIH KACHETTEePiH OanTay Tociiaepi aca )KeHiJ KapacThIpbUIFaH. SFHI
Oy OarnmapiaMaza TEK MaMaH FaHa €MeC Ke3-KeJIIeH OYeCKOW MalajaHybIIbl Ja
nmaiinanana amangsl. Pinnacle Studio 6armapiamacsl yor Typii akmapaTr Kes3aepiMeH
JKYMBIC JKacaiimel omap: BHAEO, (oTocyperTep koHe aynmo. bynm caHAplk akmapat
ke3gepine Pinnacle Studio-HbIH MyJIBTHMEAMSUIBIK  HETI3[C  KOJJAHBUIATHIH
byakmusuiapel - «Otynepy, «TysetimiMaep» skoHe «OddekTep» nen araaaTbiH
BIHFAMJIBI KaOBUINAWTBIH KOCBIMIIA Kypaijap OOJNAThIH YII KUBIHTBIKTAH TYPAIbl.
Bynan 6acka, poTocypeTTep peiakTOpbIH/Ia apHalibl MaMaHJaHAbIpbuIFaH «Ilanopama
Kacay KoHe Macmradray» (yHKUOusCcel OepinreH. Erep MympTHMenna pemakToOpb
KiTalXxaHaJaH FaHa amibuica, oHxa TeK «Ty3eTimiMaepy >KUBIHTHIFBI KYMBIC iCTeH
amazgpl. Al erep MyJIbTUMEIUS PEJAKTOPHI (GIITEM HeMece IUCK 5KOOACHIHBIH yaKbITIIa
[IKAJIACHIHAH allbLICA, OH/A JKUBIHTHIK KYpaJIapbIHBIH OapibIFel Ja XKYMBIC icTeit
aJIaThIH MYMKIHJIIK 6ap.

ConblMeH Oyl OaFmapiaMa CaHIBIK OCWHCHI PENAKTPICYHiH KEH TapaliFaH
Oarmaprmamaniap KaTapbeiHa Kipeni. bipHemne OeiiHe jkoHE IBIOBICTBIK KaHAIAAPIbI
maiianany MYMKIHZITIHE We, KaJpiap apachlHIA aybICylap >KUBIHBIH KaMTHIBI,
JBIOBICTBI JKOHEe OeiHeHI cHHXpoHW3alusuiayFa MyMKiHAik Oepemi. AVI, MPEG-2,
MPEG-4, DivX, RealMedia popmartapsia konmaiiael. Pinnacle Studio 6armapiamMacsix
eHZIeYy OelliMi aHMMANMSUIBIK THTpPJIEp, caH amyaH 3bdekrinep MeH rpadukrep
JKacaylblH ©H THIMZII Kypaybl Ooybim TaObuTagsl. OHBIH KOJEMII MOTIHIIK KOHE
rpaduKTIK (P GEKTiIep KUBIHTHIFBL, TYPII KYPAIIapsl Ci3iH (IBMIHI3IIH BU3YAIIBI
JU3aliHi YIIH CaH TYpJli MYMKIiHAIKTEpAi KamTamace3 erefi. JIpIObICTRIK 3¢ dexTinep
OeitHerpdekrimep cuAkTel «KpeaTWBTI dIeMeEHTTep» KiTamxaHachl —OeiriHze
opHanacka. D{¢exTiHi 63 kobaHbI3Fa KOCYIbIH Oip 9/1iCi — OHBI KiTalnxaHaJaaH Ke3-
KenreH Oacka ayJAMOKIHI anynaH Kypanamel. «Oddekrep» -0y OarmapiaMaibIk
KYpaJigap/ sl MyJIbTUMETUIMEH MAHUITYJIHUSIAFaH KSH TUana30HAap bl KalbliaMa
TyciHik. MyHza nmpe3eHTanus Kypangapsl (Mbicaisl, 2D- pemakTop ), «atMocdepaHb»
e3repTy (Mbicaibl, Ecki ¢huibM ), COHBIMEH Oipre KeiOip caxHAIBIK TICUIIED, MBICATIEI,
KoJJIaHy OopiHe KbI3BIK OOJBIN KepiHeTiH Ppakmanvovl om Kipeni. COHbIMEH KaTap
TY3CTUTIMIEp CUSAKTHI d3PQPEKTep/i A yaKpITIIA >KOOAHBIH IIKAJACHIHIAFBI KIIUIITEPre
KosmaHyra Oomanel. KaxkeTTi MynpTUMenus peAaKTOPBIHIAFB! KIUNTI allbIK TYpFaH
DddekT KICTBIPMACKHIH €Ki peT MIePTy apKbUIbI alllyFa 00Ja b,

Tamanm eTNeTiH Typre »KeTy VIIiH, TOPTID HEMece BIOBIC OeNrisi TopTimTe
KOJIIaHBUIFaH 9p TYPJi d3QPeKTepaiH yineciMiHe call aHBIKTAIFaH PETKE KeNyi THiC.
Cizre OefiHenep cekiami ayauoddgexrepae KakeT O0mybl BIKTHMal. KakeTTi
HOTIDKETe KOJ JKETKi3y YIIiH op 3¢ (eKTiH mapaMeTpiH Iyphic OpHAJIACTHIPY KEpek.
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VYPOCETNI TECHNIKA A PROGRAMOVANI

Eskendirova M.
student of the specialty 5B070300 — Information systems
Sorotnik N.V.
master of natural sciences
A. Baytursynov Kostanay State University, Kazakhstan

AUTOMATION OF OPERATION OF SHOP
ON DEPARTMENT «GROCERIES» IN THE VBA LANGUAGE

For many applications of Microsoft firm (including, for Word and Excel) recently
the Visual Basic version with the name VBA became a working language. In MS Excel
the VBA language is applied, starting with the Excel 5 version. VBA comprises all
positive lines of a simple language of programming of VB, including all computing
possibilities of Excel.

Distinctive feature of the VBA programming language is convenience in case of
the first acquaintance to programming as in the most used applications of MS Office
the Editor is built-in Visual Basic Editor, and also a macrorecorder — the means in-
tended for coding of actions of the user for their subsequent repetition. At the same
time, these tools can be used for independent training in programming in the environ-
ment of MS Excel using VBA, «writing» many steps by means of a macrorecorder,
and then viewing and adjusting a resultant code.

Thus, sequences of the commands written by means of a macrorecorder, or man-
ually in the VB editor, are called as macro instructions, or in abbreviated form — simply
as macroes. The macro of VBA is the special program intended for automation of ex-
ecution of often repeating operations, developed in the Visual Basic for Applications
language. In relation to subject of program applications under the word the macro al-
ways means a macro instruction [1].

By means of macroes it is possible to create the user menus, dialog boxes, and
also toolbars which can significantly change the interface all of known Word applica-
tions and Excel.

Superstructures are the programs adding in applications additional opportunities.
Speaking to normal language, the superstructure is a special type the file which can
contain different data on constants, macroes, the user forms etc. [2].

Using Microsoft Excel 2003 by means of the Visual Basic for Applications lan-
guage the program for automation of operation of shop for department «Groceries» is
developed.

The table of the developed application consists of the following fields: payment
order No., code, description of goods, quantity, the price is over 1 commodity unit, the
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amount. Remaining lines are filled with values of the appropriate fields. In a column 6
work 4 —ro and 5 — ro columns (quantity and the price) registers.

When clicking the Main menu button the form «List of Goods» opens. In this
form it is possible to execute such operations as: goods search, adding of new goods,
sale of goods and output from the main menu.

A ] G D E F G H i J K

Nenin| kom HauneHoBaHme Konuvectso | uewa 3a 1 cymma TnasHoe wewio

I Criucox Tosap

012[ fant
2 234]monoo "Hoaa aers
13 345s0na

14 2133]xedup “Tlen
15 6546 wonoko *Jlen

16 4549]cox “OpyroHana
17 4646[uai “Lipton

Figure 1. List of Goods window

Having pressed the Goods Search button, the user causes the form in which it is
possible to run for search of goods in the nomenclature or in the name.

Mowmck Tosapa E‘

Mo HoMEHKNATYPE: ¥ Mo HoMerknaType
,7 M HAHMEHOB A

mMeHa

Momc OUHCTHTE pesyRbTaT

Figure 2. «Goods search»

For input of the name of new goods the user shall select the Enter New Goods
button from the main menu. After filling of fields it is necessary to press the Apply
button, then «to Enter» for saving of data.

If there is a need for sale of goods that, the user shall cause the form «Goods
Sale», having clicked the Sale button. From the list to select necessary goods from the
opened form, to specify the necessary quantity therefore on the sheet «Groceries» the
quantity of goods available automatically will change. The Output button will return
the user to the main menu.

In log of the performed operations it is possible to trace information on those
goods which was sold. If it is necessary to update log of operations, the Clear the Table
button is applied.
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6-cyper. KwikSurvey 6arnapjamacbinga HOTHKeHI WIBIFapy Tepe3eci

Hortmxkeni Export Report MeHIo1 apKbUIbl pdf xoHe png GopMaThiHA aynapyra
JKOHE TIPUHTEP apKbUIBI KarasFa MIbIFapyFa 00Iasl.

OnebuerTep

1. bupaitbexoB E.bl., I'puropreB C.I'., I'puamkyn B.B Coznanue u
HCTIONb30BaHUE 00pa30BaTEIbHBIX 3NEKTPOHHBIX H3JAaHUH M PecypcoB, AIMATEHI,
«bimimy», 2006.

2. www.kwiksurveys.com

IllamcueBa H.C.,Anu6aesa H.E.
Kopxeim ama ameindazel Kvl3b110p0a MeMieKemmiK YHUGEPCUMeEmi

BEWHE AKNAPATTAPAbI ©HOEYIE HEM3OENIEH PINNACLE
STUDIO BAFOAPJIAMACBIHBbIH MYMKIHLUINIKTEPI

byringe «Oeiineenney» oHe «uudpiik OeiiHe» ce3aepiMeH elKIMIlI TaH
KanabipMaiiabl. COHFbI OH JKBbUIABIKTA OCHHECHTHANIBI OHJIeY KYPBUIFbLIAPhI 1AMy IbIH
yJikeH xonbiH oTTi. JKaHa TepMmuHaep MeH OeiiHe akmaparTapibl eHIeyAiH dpTypIi
omictepi maiima Oomapl. Ke3 kenreH Tycipinren OeliHemarepuanasl s¢upre Oepy
anbIHAa, OeiiHeponrK HeMece OeiiHehIIbM Ka3y alIbIHAa MOHTAXIAY KepeK, SIFHU
«apThIK OCiHeCIOKETTepHi allblll TacTam, OelHHeMaTepHallblH Oeyiek OeNiKTepiH
KOCBIII, OJIApJIbIH apachlHa OTYIIEPI Kacall, crendPGeKTTep MEH TUTPIEPIi KOCY.

Kazipri xoMIproTepiepaiy MYMKIiHIIriHe OaiaHbICTBl OeHHE aKmapaTThIPABI
OHJIEYy HETI3JIeNreH MporpaMManap Ja a3 Kacajblll jkaTKaH >KOK. COHBIH iNIiHIE,
Ka3ipri Ke3le aHuUMalus oKacay/la, Ke3-KelreH OeifHe axmapaTThl eHJey.e
KoJilaHbuiaThiH Oarnmapnama Pinnacle Studio. Byn mporpammansl kebiHece Oeiine
¢bunbMIep, pONHUKTEp, OasiHAAp Kacay YIIiH KOJIaHbUIATBIH, MaijaTaHyibUIap yiliH
uHTepdeiici xkeHin Oarmapiama. CoHIal-aKk KOMIIBIOTED JKaIblHAAa ©T€ a3 OpbIH
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TerinMeni >koJ1aH KayanThl TAHIAY apKbLIbL;
PeiTuHr Kynabp131aphl ApKbLIBI;

PeTi apKpLIBI OpHANACTHIPY;

Martpuna apKplibl.

Msicansl 0ip jkayanTsl CypakTel a3y yuiH Multi-Choice(Choose ONE)
nepHecin Gacambi3. OCbl Ke3/ie DKpaHFa CYpakKThl SHII3eTiH Tepe3e IUbIFaabl. byn
TepeseHiH Enter your question gereH xepiHe CyparbIMBI3bI )ka3aMbI3. A Answer Text
JereH Oemimre xayanTapisl kazambid. OcblnaH KeliH Save TyiMeci apKbLIbI
cakraitmbI3(4-cyper).

VVVYV

-

= == == -

BreKTROHALIK Binim pecyPeTapLI AcreHIMIZ He?

4-cyper. KwikSurvey 6argapiiaMmacbInia cypakTapabl eHIizy

Keneci Launch OenimiHe oTKeHAE CcypakrapiablH ciaremeci Oepinemi. Ocbl
CiTeMeHi Kelipy apKbUIbl 3epTTeyre KaThICYIIbUIAPIBbIH JICKTPOHIBIK OYTaIapbIHA
k10epin HOTMKeCiH bIFapyFa Oonanpi(S-cyper).

DASHBOARD. ADDRESS BOOK ACCOUNT DETAILS HELP

Launching your survey

This i the unique URL fory¢

siers onl

http://kwiksurveys.com/s/nyvhtjx3tdaruk3521829

5-cyper. KwikSurvey 6arnapiamacbinia falibIHIAIFAH CypaKTap ciiTemeci

O ymiin MeHto katapbiHad Analize 6emiMin Tangaicei3. Ocel 6etteri Customise
this report Tyiimecin Oacwim, Create custom report OelliMiHE HOTIDKE IIBIFapaThIH
Tepesere at Oepecis xkone Get started nepHecid 6acacbi3. OChl Ke3/1e aBTOMATTHI TYPE
HOTHKE MIBIFAIBI(6-CypeT).
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A B c D E F G H |

No n/n KoR HanmeHoBaHKe | oBuwee konu4ecTEo | KON-EC NPoAAHHOrO | cymma npoaakHoro .
1 1234[macno nogcenk 494 0.00 0.00 KZT Ouncrure Tabningy ‘

2 6789|soska" Memiroff” 449 2.00 KZT] 1200,00 KZT

ool

10
1

13

Figure 5. «Log of operations»

The developed application promotes fast and effective calculation, search, intro-
duction of various goods in shop with department of foodstuff. The application's main
form allows to cause other forms that is very convenient by operation. Also Visual
Basic for Applications allows the programmer to the developer to make the smallest
quantity of errors, displaying messages if they appeared.

Literature:

1. Kuzmenko V. G. VBA 2000: Self-instruction manual. — M.: JSC BINOMIAL
Publishing House, 2000.

2. «Information technologies. Manual». Under the editorship of A.K. Volkov.
Moscow. INFRA-M publishing house. 2001.

AckanaupoB A.B., Actanenko H.B.
Cesepo-Kazaxcmancxuil I'ocyoapcmeennviti Ynusepcumem um.M.Kosvibaesa,
Pecnybauxa Kasaxcman

AHAIN3 OCOBEHHOCTEN NOJIMMOP®U3MA

[Mommmopdusm — ogHa u3 Tpex ocHOBHBIX mapamurM OOIIL. Ecimm roBoputh
KpaTKo, HOTUMOPGHU3M — 3TO CIIOCOOHOCTH 00BEKTA UCIIONB30BaTh METO/IBI IPOU3BOI-
HOTO KJIacca, KOTOPBIH He CYIIEeCTBYET Ha MOMEHT co3faHus 0azoBoro. Ecimu Mer pas-
JeITUM TOT TEPMUH Ha JIBE€ YaCTH, TO OOHAPYKUM, YTO TOJIM O3HA4aeT MHOTO, a MOp-
¢u3M oTHOCHTCS K M3MEHEHHI0 (GopMbl. [lomuMmopdHBEIH 0O0BEKT, ClIeIOBATENBHO,
TIPE/ICTABIAET COOOH 0OBEKT, KOTOPBIH MOXKET IPUHUMATh pa3Hble GOpMBI. J{is Tex,
kT0 He 0cobo ceeaynr B OOII, 3To, HaBEpHO, BCE 3BYUHUT CIIOKHO.

B Gosnee o6mem cMbIciie, KOHIENINEH TOMMMOpP(hHU3MAa SBIAETCS UIes «OJNH HH-
Tepdelic, MHOKECTBO METOIOB». DTO 3HAUYMUT, YTO MOXKHO CO3/aBaTh OOLIMI HHTEp-
¢elic st TpymIel OMU3KHX MO CMbICTy AeHcTBUH. [IpenMyInecTBoM ke IMOIMMOp-
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(u3Ma SBISAETCS TO, YTO OH TIOMOTAET IOHIKATh CJI0KHOCTB IIPOTPaMM, pa3perast uc-
TI0JIb30BaHUE TOTO ke nHTepderica I 3a1aHns eUHOTO Kilacca aelicTBuil. Beibop ke
KOHKPETHOTO JEHCTBUS, B 3aBUCHUMOCTH OT CHTYalldH, BO3JIAraeTcs Ha KOMITHJIATOP.
Bawm, xak mporpaMmucTy, He HY>KHO JeNaTh 3TOT BEIOOP camoMy. Hy»KHO TOIBKO TOM-
HUTPH U HCIOJIH30BATh 00N HHTEpdEic.

[onumophu3zM MOKET IPUMEHATHCS TaKKe M K oneparopam. DakTuyecku BO
BCEX S3BIKaX MPOrPaMMHPOBAHHS OTPAHIMYCHHO MTPUMEHSIETCS MOTUMOpP(H3M, HalpH-
Mep, B apudMeTrdeckux oneparopax. Tak, B C, CHMBOJ + HCHONB3YETCS ATl CKIIa IbI-
BaHUS IIEJBIX, JUIMHHBIX [IENbIX, CHMBOJIBHBIX IIEPEMEHHBIX W YHCEN C IUIaBaromeit
TOYKOW. B 3TOM cilyyae KOMITHIIATOP aBTOMAaTHYECKH OTIPEEIsAeT, KaKOoW THI apud-
MeTuku Tpedyercs. B C++ BbI MOXKeTe IPUMEHUTH 3Ty KOHIICIIIHIO U K IPYTUM, 3a-
JaHHBIM BaMH, TUTIaM JaHHBIX. TakoW THI MOJMMOp(r3Ma Ha3bIBACTCS MEperpy3Koit
orepatopoB (operator overloading).

KiroueBsIM B MOHMMaHNHU MOTUMOpP(HU3Ma SBISETCS TO, YTO OH IO3BOJISIET BaM
MaHHITYyTUPOBATh O0BEKTAMH PA3IMYHON CTENEHH CIOXHOCTH MYTEM CO3JaHus 00-
IIETO JUI HUX CTAaHIapPTHOTO MHTepdeiica As peanu3auy MOX0KUX JeHCTBUH.

B mepBBIe TEpMHHBI «CIIEIHATH3UPOBAHHBIH TOTHUMOPOI3M» U «IIapaMeTpude-
cKkuil monumMopdu3m» yrnoMuHarorces B 1967 rogy B KOHCIIEKTE JIEKIUH IO Ha3BaHUEM
«DyHIaMeHTaTbHBIC OCHOBHI SI3BIKOB MporpaMMupoBanus» Kpuctodepa Ctprun. B
1985 rony Jlyka Kapmemn u [lutep Bernep mpemioxumimm TepMHH «HIOTHEMOPPUIM
BKITIOYEHUS JIISI MOJSITUPOBAHNS ITOITHIIOB ¥ HACIEOBAHHS, HO peai3alni Hace-
JIOBaHMA U TIOATUIIOB MOSBUIMCH HAMHOIO paHblue, B si3bike Cumyina B 1967 rony.

Horauuro mapameTpu4eckoro moJiMMopgu3Ma Kak pa3BUTHE JSIMOJa-HCUHCIIe-
HUs (Ha3BaHHYO OJUMOPGHBIM JIsiMO1a-ucuuciienueM wim Cucremoit F) hopmanbao
omnucan J[xoH C. PeitHonbzc, u HezaBucuMo oT Hero JKan-UB XKupap. IlepBriM 5351
KOM, IIETTMKOM OCHOBAHHBIM Ha MOJIMMOpGHOM JsIMOaa-ucuncienun, 651 ML (1973
rOJ); HE3aBHCUMO OT HETO MapaMeTpHiIecKre THIThI ObuTH peanu3obansl B CLU (1974
ron). Muorue coBpeMmennsbie si3biku (C++, Java, C#, D u npyrue) npeaocTaBIisioT ma-
paMeTpuvecKue TUIH B (hopMe, Oolree mim MeHee On3Koit k nx peanuzanuu B CLU.

Ecnu mapamerpy (yHKIMH COMOCTAaBICH POBHO OJMH THUI, TO Takas (YHKIUSI
Ha3bIBaeTCI MOHOMOP(HONW. MHOTHE SI3BIKH POTPaMMHPOBAHIS IPEIOCTABIISIOT CHH-
TAKCHYCCKHIA MEXAHU3M JUIS HAa3HAYCHUS HECKOJIBKHUM MOHOMOP(HBIM (YHKIUSIM
ennHoro uMeHH (uaeHTudukaropa). B aToM ciydae, B HICXOTHOM KOJI€ CTAHOBUTCS
BO3MOXHBIM OCYHIECTBIISATh BBI30B ()YHKIUU C (PaKTHICCKUMU TTApaMETPaMH Pa3HBIX
THIIOB, HO B CKOMIIMJIIPOBAHHOM KoOJ¢ (PAKTHYECKH ITPOUCXOTUT BBI30B PA3INIHBIX
¢yskuumii. CTpaun Ha3Bal TaKyro BO3MOXHOCTE ad hoc momumopduzmom (B pycckoi
JUTEpaType Yalle BCETro MePeBOIUTCS KaK CIIeUANbHBIN MOJIUMOphU3M).

Ecmu nmapameTpy (GyHKIIUH COIIOCTABICHO O0JIee OJJHOTO THIIA, TO TaKast (PYHKITUSL
Ha3bIBaeTCs moauMop¢Ho. Pasymeercs, ¢ KakIpIM (aKTUIECKUM 3HAYCHUEM MOXKET
OBITH CBSI3aH JINIIb OAWH THUII, HO MOTUMOpGHAas (YHKIUS PacCMaTPHUBACT IapaMmeTp
HA OCHOBE ITOBEICHHS (B YaCTHOCTH, €T'0 CTPYKTYPBI — HO HE B CMBICIIC ITPEICTABICHUS
B IIaMATH, a B CMbICJIE B3aMMHON OpraHU3allii KOMIIOHEHTOB CTPYKTYpHOTO THIa). B
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TipkenrenneH keitin Create a new survey IereH TYWMEHI TaHaail oTeIpbIl, New
Title neren ©60C OpBIHFa O3IHI3/IH CYpPaFBIHBI3IBIH TaKBIPHIOBIH Ka3achl3. MBbICabl
ANIEKTPOH/IBIK PECYPCTAp TAKbIPHIOBIHA CYPAK MalbIHAAFbIHGI3 Kenice New Title nerexn
00C OpBIHFa 3JEKTPOHABIK pecypcrap aen kasaceid. Coman keiiin Create Survey
OaTsIpMackH Oacack3(2-cyper).

What would you like to create?

B v = [

Survey

2-cyper. KwikSurvey 6arnapjamacbinia ;kaHa cypaxk Kypy

Keneci Oerke oTkeHHeH keiiH Full Page Designs TeriaMeni >KOJbIHAH
CYpaKTapJblH TaKbIPHIObIHA OaiyaHBICTBI OacThl O€TiHIH MalblH  IMAOJIOHBIH
TaHmaiicer3. Kanaran maOmoHBIHBIB TAHAAFaHHAH KelliH Save & Continue iepHeciH
Oacy apkpuibl Keneci Oetke etecis. bynm Oer cypakrapabl naibiHAay Oeri OOJbII
TaObanel. Enter your page description K0IBIH 0acy apKbUTBI CypeT KOIOFa 0oaipl.
On ywin Image Properties GetineHn Image Info MEHIOIH TaHJay apKbUIbl Ke3-KeJIreH
CypeTTi KOst anachi3(3-cyper).

Imags Properties. <

3-cyper. KwikSurvey 6argapiaMacbinia CypeT Koo

Add question miepHeciH 0acy apKbUIbI HEMece COJl JKarblHIa OpHAIAacKaH
Questions TeTriIMeNi >XKOJbl apKbUIBl CYPAaKTBIH TYpJIEpiH aHBbIKTayFa OOJajbl.
CypakrapabIH Typiepi:

> Bip xayantsr;

> Exi Hemece o/1aH J1a Kell )KayarnThbl;
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Ky3sen0aeBa A.b.
Fouabivu sketeki: baiiranosa A.M.
K.JKybanos amwindazel Akmebe onipaik mMemieKemmix ynusepcumenmi

OHINANH C¥PAKTbI XXACAKTAYA KWIKSURVEY
BAFOAPJIAMACbIHbIH MYMKIHAIKTEPIH KOJIQAHY

Dnekmponovik Oinim bepy pecypcmapsbl — KONIAHYIIBIHBIH COUKEC epexenepi
cakTail OTBIpHIN, OiLTIM Oepy MaKcaThIHJA KOJAAHY VIIH KEPriliKTi KOMIBbIOTEpre
KYKTell amaTelH OapiblK akmapartap (MoTiHAep, Tpaduka, MyIbTHMEaHA)
KUBIHTHIFBI[ 1]. DIEeKTpOHABI OKBITY JKYHECIHIeri SJIeKTPOHIBIK OiTiM pecypchiH
JKacakTay o/IICTEMECIH acamac OYpbIH allIIMEH 3EPTTEY KYMBICTAPBIH KYPTi3IiM.
Ocel  TakpIpbIlIKa COMKeC OHJIAWH Ccypak JaiielHgay  yoiH — KwikSurvey
OarmapiaaMachIHbIH MYMKIHIKTEPIH KOJJaH BIM.

KwikSurvey TeriH WHTEepHET apKbUIBI OHJAMH CYpaK XKYpri3yre apHaifaH
Oarmapnama. By Garmapnama 2010 kbuTel eHri3iireH. barmapinama Tek aFbUIIIBIH
TiJiHE FaHa JalbIHIANBIHFaH. KwikSurvey GarnapiaMachlHbIH MYMKIHAIKTEPi:

v Cypaxrapasl Ke3-KeJreH Tiiae JaibiHaayra 00maisl;

v BacTbl OeTTiH 1m1a0I0HBIH KajaFraHIla TaHIayFa 00 IbI;
v CypakTapaplH TYPJIEpiH TaHaayra 00asl;

v Hotmxecin xanaraH ¢opMaTTa IbIFapyra 00omazpl.

KwikSurvey OarmapnaMachlME@H OHJIAMH CYpaK JdadblHAQy YIIiH —Keleci
Kajgamiapabl opbiHaay Kepek. EH amaeiMen www.kwiksurveys.com caiiTeiHa
kipeci3[2]. CaiiTka KipreHHEH KeWiH TipKenyiHi3 KaxeT. Free instant signup nereH
OemimMHIH Full Name YSAIBIFBIHA aTHIHBI3B, Email Address YSIIBIFbIHA TTOYTAHbI3IBIH
JOTUHIH, Password ysIbIFbIHA IAPOJTIHI3AL eHri3in, Position YSAIIBIFBIHBIH TOTUIMEN]
JKOJIBIHAH O3iHi3/iH cTaTycThl Tanganb3. Ockinal keiin Create account & Get Started
TylMeciH 0aceiHBI3(1-cyper).

g vk

Kkwiksurveys e
Create online surveys, quizzes and polls - FREE AND UNLIMITED

Free instant signup

Wi

—

1-cyper. KwikSurvey 0argapiamacbina TipkeJy

64

«Efektivni nastroje modernich véd — 2015» * Dil 20. Moderni informacni technologie

9TOM CJIydYae OJHO M TO K€ aJTOPUTMHYECKoe JelicTBue paboTaeT ¢ 00beKTaMH pas-
JUYHBIX THIIOB. CTP34YM Ha3BaJl TaKyl0 BO3SMOXKHOCTh MapaMETPHYCCKUM ITOJITHUMOP-
¢u3mMoM. CHIIBHO THIHM3MPOBAHHBIE SI3BIKU ITPEAYyCMaTPHBAIOT BO3MOXHOCTH OITHCA-
HUS TapaMeTPUUECKUI TTOJIMMOP(HBIX TUIIOB, MTO3BOJISIIOIINX MPOU3BOJUThH CTaTHYe-
CKHMI KOHTPOJIb 0€30M1aCHOCTH MCIIOJIb30BaHMS ITOMMMOPQHBIX (pyHKIMH. [Tomnmopd-
HBI THUII CHHTaKCHYECKH 3aIllUCHIBAETCS IOCPEACTBOM IIEPEMEHHOI Tuma — KOH-
TEKCTHOTO WACHTH(HKATOPA, TPOOETAIOIETO MHOXKECTBO THITOB.

Jlureparypa:

1. INonamaper Bsmaecnas IIporpammupoBanne ma C++ B Visual Studio .NET
2003; Kuura no TpeboBanuto — Mocksa, 2004. — 340 c.;

2.Maiio JI)xo Microsoft Visual Studio 2010. Camoyunrens; bXB-Ilerepoypr —
Mocksa, 2010. — 450 c.

3. Cunopuna Taresna Camoyuutens Microsoft Visual Studio C++ u MFC; BXB-
[etepOypr — Mockga, 2009. — 848 c.

AmanreabannoB O.C, Acranenko H.B.
Cesepo-Kazaxcmancxuil I'ocyoapcmeennviti Ynugepcumem um.M.Kosvibaesa,
Pecnyonuxa Kazaxcman

PRECOMPILED HEADERS B OB bEKTHO-
OPUEHTUPOBAHHOM NPOIrPAMMUPOBAHUN

B He3HakoMoil cpene mpOrpaMMHUPOBAHHS BCE KaXKeTCs CTPAHHBIM M HETIOHST-
HbIM. OueHb 4acTo BCE 3aKaHUMBACTCS TEM, YTO HOBUYOK JIOJITOE BPEMsI BE3Jie CTapa-
TenpHO oTKMouaeT Precompiled Headers. f3six nmporpammupoBanus C++ mis moa-
KJIIOYCHHMS] BHEIIHErO MOJYJIS HCIIOJB30Ball 3arojioBOYHbIe (aiiipl. DTo ymporaer
KOMITHJISITOP U JaéT HEKOTOPYIO THOKOCTh — M 3TO paboTaso B TeueHue 20 yieT, moka
3aroJIOBKH OBUTH HEOONBIIMMH, a (aiiiioB B nmpoekte — Mano. C yKpylnHEHHEM Hpo-
IpaMMHBIX IPOEKTOB BPEeMs KOMIIJISLIMH CTajlo PACTH KBaAPaTHYHO — YBEIMYUBACTCS
KaK KOJIMYECTBO €IUHHIL KOMIMIALMH, TaK M KOJIUYECTBO 3ar0JOBKOB, ITOJKIIOYEH-
HBIX K K@)XJI0if KOHKpEeTHOH equHuIe. B 0c000 KpyIHBIX MPOEKTax MOJHAs MePEeKOM-
MUISIINS] 3aHUMAET JECSITKA MUHYT U 4allle BBITIOJIHIETCS BO BPeMsi HOUHOH cOOpKH,
4yeM Ha pabovuX MeCTax MPOrpaMMHECTOB.

[pen KOMITMIIMPOBaHHBIE 3ar0OJOBKH COXPAHSIOTCS Ha JHCKe B BUje (ailoB BO
BHYTPEHHEM (opMaTe KOMIIIATOPA ¥ IPH IIOBTOPHBIX KOMITMIISALMAX IPOSKTA BPEeMsI
Ha UX 00pabOTKy M MOJKIIOYEHHE CYIIECTBEHHO cokpaiaercs. OOBIYHO MPOTrpaMMH-
CTBI HAUMHAOT 3HAKOMUTHCA ¢ Visual C++, ncrons3ys KpomeyHsle NpoekTsl. Ha Hux
CJIOKHO 3aMETUTh BHIMTIPHINI 0T precompiled headers. Uro ¢ Humu, 4to 63 HUX, HA
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IJ1a3 MporpamMMa KOMITMINPYETCs OJJMHaKOBOE BpeMs. DTo 1o0aBisieT myTaHuIbl. Ye-
JIOBEK HE BHIMT JUIs Ce0sI MOJIB3bI OT ATOTO MEXaHM3Ma M PELIaeT, YTO OH IS CIIeIH-
¢UUHBIX 3a7a4 W eMy HHUKOrJa He MoHaxoOwurcs. M WHOrma cumTaeT Tak MHO-
THe TOJBL

Ha camom nene, precompiled headers Becbma nonesnas Texaosiorus. [Tonas3y ot
HEro MOKHO 3aMETHTb, JIaXKE €CIIN B IIPOSKTE BCET'0 HECKOJIBKO JIecITKOB (aitnos. Oco-
OCHHO BBIUTPHILI CTAHOBUTCS, 3aMETEH, €CJIM HCIONB3YIOTCS Takue TshkEnbie Oubno-
TEKU Kak boost.

Ecnmu mocMoTpeTs *.cpp ¢aitiel B MpoeKTe, TO MOXKHO 3aMETHTh, YTO BO MHOTHE
BKJIFOYAIOTCSI OJTHM M Te-)K€ HaOOphl 3arojoBOYHBIX (aiinbl. Hampumep, <vector>,
<string>, <algorithm>. B cBoio ouepenp, 5TH (haiiibl BKIHOYAIOT JpyrHe 3arojioBoy-
Hble (Galinbl U Tak Jaiee.

Bcé€ 310 npUBOANT K TOMY, YTO HPENpPOLECCOp B KOMIMISATOPE BHOBb M BHOBb
BBITIOJIHSET HACHTHYHYIO paboTy. OH JOIKEH YUTaTh OJJHU U T JKe (ailiibl, BCTaBIATh
UX IpYT B Opyra, BeIOUpaTh #ifdef BeTkn u mojcTaBiare 3HaueHHsT MakpocoB. [Ipowc-
XOJIUT KOJIOCCaNbHOE MyOIMpOBaHHE OHUX U TEX )K€ OIeparui.

MOXXHO CyIIECTBEHHO COKPAaTHUTh 00BEM PabOThI, KOTOPYIO JOIDKEH MPOJETaTh
Npernponeccop IHpH KOMIISIUMK  mpoekta. Mnes B ToMm, uToObl 3apa-
Hee MPenpoIecCHpOoBaTh IPyHITy (ailyioB 1 3aTEM MPOCTO HOACTABIATH TOTOBBIH (par-
MEHT TeKCTa.

Ha camom zene, nenaercs emé psij maroB. MOXHO XpaHHUTh HE MTPOCTO TEKCT, a
6oee 0OpaboTanHyr0 HHQOpManuio. S He 3Har0, KaK UMEHHO yCTpoeHO B Visual C++.
Ho, HanpumMep, MOKHO XpaHHUTh TEKCT yKe pa3OUTHIN Ha JeKceMbl. JTo euié Oouible
YCKOPHT NPOIECC KOMIHIISIIUH.

ITpu coznanun HoBoro npoekra Wizard B Visual Studio co3naér nsa ¢aitna: stdafx.h u
stdafx.cpp. VIMeHHO ¢ IoMOIIBIO HUX U peamsyeTcst MexanmM precompiled headers.

Ha camom gene, 3T ¢aiiinbl MOTYT Ha3bIBaThes, Kak yrogHo. BaxxHo He Ha3Ba-
HHe, a TapaMeTpbl KOMIWJISILUKA B HACTPOHKAX MPOEKTA.

B *.c/*.cpp daiine MOXXHO UCTIONB30BaTh TOJIBKO onuH precompiled header. On-
HaKo, B OJHOM IPOEKTE MOXKET NPHCYTCTBOBAaTh HECKOJBKO pasHbIX precompiled
headers. [Toka Oyznem cuuTaTh, YTO OH Y HAC TOIBKO OJIUH.

HUrak, ecnu BBl Bocnosb3oBaiuck Wizard-oM, To y Bac yxe ectb (aitnbl stdafx.h
u stdafx.cpp. [Tifoc BEICTaBIIEHBI BCE HEOOXOIUMBIC KITFOYH KOMITHIISAIINH.

Ecmu B mpoekTe He ncnonb3oBaics Mexanu3m precompiled headers, To Bo3HuKaeT
BOIPOC, KaK €ro BKJIOYNTh. HEKOTOpBIE aBTOPBI MPEIAraroT CIEAYIOLIYI0 HOCIe10-
BaTeJIbHOCTD JIEHCTBUI:

1. Bo Bcex koHpUTrypanusax st Becex *.c/*.cpp (aiinoB BKIIOYUTH UCTIOIB30Ba-
Hue precompiled headers. D10 nenaercs Ha Bkianke «Precompiled Headery.

2. BeictaButs g napamerpa «Precompiled Header» 3nauenue «Use (/Yu)».

3. Jlns mapametpa «Precompiled Header File» ykazats «stdafx.hy.

4. Jnst napamerpa «Precompiled Header Output File» ykaszats «$(IntDir)$(Tar-
getName).pchy.
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puc. 1.1

OMBITHBIM IIyTEM YCTAQHOBJICHO, YTO MaTepHal yCHEUIHO BCIIOMUHACTCS, €CIIN
0o0beM ocTaBIIelcss B mamsaTH HH(popManuu He MeHbine (0.7 OT IepBOHAYAIBHOM:
¢=>0.7@o. Bpems, uepe3 koTopoe B mamMsTH OCTaeTcs MEHbLINH 00beM MH(OpMAIHH,
3aBUCHT OT IIAPaMETPOB MH(OPMALINH, HO SICHO OJHO: YEM MEHBIIIE BPEMsI MEXKTy MO-
BTOPEHUSMH MH(POPMaNUy, TeM IPOYHEE yCBaUBAETCs MPOHIEHHBIH MaTepual U HO-
BEIf MaTepHall Ha OCHOBE CO3/IaHUs aCCOLIMATHBHBIX CBA3EH B MOHMMAaHWHU O0ydae-
Moro. AHanu3upys puc. 1.1 MOXHO 3aMETHTb, YTO, €CIIH AJIS U3JIOKEHUS TOHSATHS |
TpebyeTcs MOHATHE i, TO B KaKOH-TM00 MOMEHT BpeMeHH tr uepe3 BpeMms t Iociie u3-
JIO)KEHHMS TTIOHATHS 1 OHO CTAHOBHUTCS HEJJOCTYITHO JJIsl BOCHIPHATHSL, T.K. B HAMATH 00Yy-
yaemoro octaiock MeHee 0,7 OT epBoHavaiIbHOro 00beMa HH(HOPMALHH.

Ecmu cymecTByeT OmHOKpaTHOE MOBTOpPEHHE MaTepHajia, TO KpHuBas OyaeT
HMETh CIEAYIOUIUI BUJ, IPEeICTaBIEeHHBINA Ha puc 1.2.

puc. 1.2 puc. 1.3

IIpu MHOrOKpaTHOM NOBTOPEHUH, B pe3yIbTaTe 00pa30BaHUs YCTONYUBBIX acco-
[UATHBHBIX CBA3€H, KPHBasg MOXKET OBITh MPHOIM3UTENBHO alIPOKCHMHPOBAaHA ITyHK-
TUpHOU KpuBOH Ha puc 1.2 u puc 1.3.

Vicxons W3 BBIIIEH3IIOKEHHOTO, MOKHO CIENaTh BBIBOJA: Y€M MEHBIINM IpOMe-
XKYTKOM BpEMEHH OYAyT pa3lielieHbl CBSI3aHHBIC MEXIy COOOH IOHATHSA, TEM 3TO
Jydlle s yCBOSHHUS MaTepuaa.

Jlureparypa:

1. Karan B.H., CorueranxoB M.A. OCHOBBI ONTHMHU3AINH IPOLIecca OOYICHHUS B
BEICIIEH 1kojie. Mocksa, 1987.

2. Arpanosuu b.JI., KabanoB B.1. Moens orieHKr KauecTBa MOJATOTOBKH CTICIHAIIH-
CTOB B BBICIIHX y4eOHBIX 3aBeneHmsX. //KubepHernka u By3. Bemr. 13. Tomck, 1987, ¢.19-22.
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Bce coneprkanue 00ydeHus MPEICTaBICHO MHOKECTBOM JAUCIUILIHH, H3y4aeMbIX
O JAaHHOM CIIEIHAJIbHOCTH.

SO= {D ..D.,...Dm} (1.1)

| S
ra€ m — KOJIMYCCTBO U3YUACMbIX JUCHUIUINH IO CIICIUAJIBHOCTHU,
D.- conepxaHue i-ii TUCIUTUINHBL,
i

SO — conepxanne 00ydeHUs.

ITox xadecTBOM CHEMANNCTOB, BEIITYCKAEMBIX By3aMH, Oy/eM IOHNMATh HEKO-
TOPYIO CHCTEMY CBOMCTB CIIEIIHAIINCTOB, KOTOPAs ONpPEAENsIeT COO0H UX MPUTOJHOCTh
JUI YZIOBJIETBOPEHHUS OOIECTBEHHBIX TIOTPEOHOCTEH.

S = {Sl,sz,...,si,...,sk} (1.2)

rac Si_ HEKOTOpPOC CBOI7[CTBO, YMEHHEC ClieualIncTa.

Ha npomecc 0CMBICIICHHOTO 3allOMHHAHHS BIUSIOT TaKUE (aKTOPHI, KaK CTPYK-
Typa MaTepuaia, 0Opa30BaHHE ACCOLMATUBHBIX CBS3CH MEXKIYy MOHATUSIMH, YacTOTa
HCTIONB30BaHMS MOHATHH. M3BecTHO, 4TO mpoliece ycBoeHMs U 3a0bIBaHNs HHPOpMa-
LMK MOXHO IIPEICTABHUTD B IIPOCTEHILEM ClTydae KPUBOM, H300pakeHHO! Ha

puc. 1.

Bocxopsiiast BeTBb KPHBOIM COOTBETCTBYET MPOLIECCY BOCIIPHUSITHSI, HUCXOISIIIASL
— 3a0bIBaHus. Bpemsi, COOTBETCTBYIOIIEE HANOOIIBIIEMY 00beMY UH(POPMAIUH, HAXO-
asericst B namstd (T) — 9To BpeMst OKOHYaHHS H3JI0kKeHus: MaTepraina. Cpa3sy mocie
9TOr0 HAYMHAETCS MPOLIecC 3a0bIBaHMs. Bech mpoliece OMKCHIBACTCS yPAaBHCHHEM:

Q0 t)= A (1—e P )e ot (1.3)

TJIe A1 ¥ A2 - TIapaMeTpBl, 3aBUCSIIHE OT KOJMYECTBA U KAYECTBA aCCOLMATHBHBIX
CBsI3eH M CTATHCTHYECKHX XapaKTEePUCTHK 3a0bIBAHHS.

Ipu t > pyrkuns @(A1,12,t)—0, 4T0 COOTBETCTBYET MOJHOMY 3a0bIBAHUIO HH-
(bopMaIKH Mo UCTEYSHUH JOCTATOYHO OONBIIOT0 MPOMEXYTKA BPEMEHH.

BaxHyto ponb B 3alIOMHHAaHIH MI'PAET MEPUOANIECKOE TOBTOPEHHE HH(POPMa-
uu. [TocenHee TPOUCXOINT B XO€ CAMOCTOSTEIILHON paboThl, HA 1a00OPaTOPHBIX U
MPaKTHYECKUX 3aHATHAX, & TAKXKE MTPU HEOJHOKPATHBIX CCHUIKAX JIEKTOPOB HA 3HAKO-
MBIH MaTepHal.
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5. Co3garte u 100aBUTE B mpoekT (aiin stdafx.h. B nanpHeiimem, B Hero OymyT
BKJIIOYATCSI T€ 3ar0J0BOYHbIC (Daiiiibl, KOTOPHIC XOTHUM 3apaHee MMPEIPOIECCHPOBATE.

6. Co3mats u no0aBuTH B IpoekT (aiin stdafx.cpp. B HEM onmHa ennHCTBEHHAS
ctpoka: #include «stdafx.h»

7. Bo Bcex xoH(UTYpanusx MEHATh HacTpoiku aist ¢aiina stdafx.cpp. Bricra-
BUTH 1 napamerpa «Precompiled Header» 3nauenue «Create (/Yc)».

3aromoBouHbIi (ain «stdafx.h» momkeH o0s3aTeNbHO BKIIOYATHCSA B *.¢/*.cpp
(aiin caMbIM MEpPBBIM, HHAYE BCE PABHO BOSHUKHYT OIIMOKH KOMITHJISIIUH.

Korga daiin «stdafx.hy Haxomurcs B camom Hagase, TO MOYKHO TIOACTaBHUTh yKe
MIPEIPOIIECCHPOBAHHBIN TEKCT. DTOT TEKCT BCETa OJMHAKOB U HHU OT Yero He 3aBHCHUT.

Haneemcs, uTo naHHBIC NPEACTABICHHBIC B CTAaThe OYAET MHTEPECHBI TEM, KTO
JKeJlaeT MO3HAKOMHTECS co cpenoi Visual Studio u meiTaeTcss KOMIHIMPOBATH B Helt
cBou C++ — IPOEKTHL.

Jluteparypa

1. ITonamapes Bsmuecnar IIporpammupoBanne Ha C++ B Visual Studio .NET
2003; Kuaura o TpeboBanuro — Mocksa, 2004. — 340 ¢

2.ITayapc Jlapc, Cuemnn Maiik Microsoft Visual Studio 2008; BXB-Ilerep0Oypr —
Mockaa, 2009.

3.Maiio [Ixo Microsoft Visual Studio 2010. Camoyuutens; bXB-IlerepOypr —
Mockaa, 2010. — 450 c.

CyaeiimenoBa J./1., Actranenxo H.B.
Cegepo-Kazaxcmanckuii I'ocyoapcmeennviii Yuusepcumem um.M.Ko3zvibaesa,
Pecnybauxa Kasaxcman

NMEPBbLIE WWATUA B MPOrPAMMUPOBAHUU HA VISUAL C++ 6.0
C UCMNOJIb3OBAHUEM BUBJIMOTEKU MFC

Kakoii s13bIK TPOrpaMMHpOBaHust BbI ObI HE BBIOpaIIH, OYEBUJIHO, YTO 0a30ii 11
atoro sBisieTcs uHTepderic Windows API, ocBouB ero, MOXHO MHUCATh TMPOTPAMMBI
JI000H CTETIeHN CII0’KHOCTH, HCIONIB3Ys BCE BO3MOXKHOCTH, PEIOCTABIIIEMbIE Oepa-
HHUOHHOM cuctemMoil. Ho ClI0)XKHOCTh COBpEMEHHBIX MPUIIOKEHUH TaK BO3pPOCIA, YTO
pa3paboTka KOMMEPYECKOro MPOrPaMMHOT0 00ECIICUCHHUS TOIBKO C HCIOIb30BaHHEM
Windows API u si3p1ka C yke He MOKET YIOBIETBOPUTH IporpaMMmucTa. B HacTosiee
BpeMs IpeyIaraeTcs 1Ba Moaxo/1a K MOCTPOCHHUIO CIOKHOTO MIPOrpaMMHOTo obecrre-
yeHus1. C OIHON CTOPOHBI ATO HCIOIb30BAHUE CUCTEM BU3YalbHOTO IPOrpaMMHUPOBa-
HUS, a C APYTOi —“IpUMEHEeHNe OMOIMOTEK KITaCCOB, KOTOPHIE CAMOCTOSATEIIFHO BHIITOII-
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HSIOT MacCy YepHOBOI paOOTHI U IIPH 3TOM ropas3io B OOJBIICH CTEIICHH, HEXKEIH CU-
crema Windows cama 1o cebe, «BeayT» IPOTPaMMUCTa, CTPYKTYPHPYS U obierdas
MIPOIIeCC CO3MaHUS MPOTPAMMHOTO 00CCIICUCHHS.

Microsoft Visual C++ 6.0 noctyneH B Tpex pepakuusax: Crannaprhas (Standart),
IIpodeccnonannhas (Professional) u nmpomeinuiennas (Enterprise).

Cmanoapmuas pedaxyusi COIEPIKUT BCE BO3ZMOXKHOCTU PODECCHOHAIBHOIA, 33 HC-
KJIIOUCHHEM ONITUMU3aIK koja, Profiler'a u craTuueckoii cBsa3u ¢ oudanorexoir MFC.

Ipogpeccuonanvnan pedaxyuss NpeHa3HAUCHA JUIST Pa3paOOTKH MPHIIOKEHUH,
cepBuCOB, U HacTpoek it Win32 mnatrdgopm, Windows NT. Ber Mmoxkere BbIOpaTh
MeXIy TpaduaeckuM HHTepPEHCOM OTIepalliOHHON CHCTEMBI MITH KOHCONBHBIM API.

Ipomviunennas pedaxyusi O3BOJSIET NpodecCHOHaIaM CO3/aBaTh pacipejie-
JICHHBIE CEpBEpHBIE NMPHIIOXKEHUs, paboTaronme He Toapko Ha IBM—coBMecTHMBIX
KOMITBIOTEpAX I10J1 YIPaBICHHEM Pa3IM4YHBIX ONEPalMOHHBIX cUcTeM. [IpoMbluieH-
Hasl peJaKIysl BKI0YaeT HHCTPYMEHTHI 71 paboThI ¢ 6azaMu naHHBIX SQL 1 oTiagku
SQL mpoueayp B TOMOTHEHUE KO BCEM BO3MOXKHOCTSIM MPO(PECCHOHAIEHON BEPCHU.

Jns pa3paboTKH MPHUIOKEHHH HCTIONB3YeTCsl HHTETPUPOBAHHAs cpela paspa-
6otku (IDE). [Ipomecc pa3paboTKu HOBOTO MPUIIOKEHHS HAYMHASTCS C CO3IaHUS MPO-
ekrta. Iy co3maHus MPUIOKEHUs ¢ ucnoib3oBanueM oubmuoreku MFC MOXHO BbI-
opate MFC AppWizard (exe) u manee ciieqoBaTh HHCTPYKIUSAM, KOTOpBIE OYIyT IMO-
SIBIATBCA Ha 3KpaHe. MacTep NPHIIOKCHHS CO3DACT Ha JHCKE BCe HEOOXOIHMMBIC
(atinbl. PaccMoTpuM it ipuMepa co3nanue npuioxerns Win32 Application. B ot-
KPBIBIIEMCS THAIOTOBOM OKHE BBIOEpEM IIYHKT «an empty project» (IrycToi mpoeKT).
B pe3syinbraTe MBI IOJIy4UM YUCTBIA IPOEKT.

Termepb HEOOXOIUMO HACTPOUTH MPOCKT I Mconb3oBanuss MFC u co3narth He-
o0xonumble (aiiibl, coepKaliue UCXOIHbIN Ko 1 pecypcbl. HacTpoiika mpoekra ocy-
IeCTRISIETCS B quajiore «Settings» MeHto «Project». B nuanmore HeoOXxoaumMo BHIOpaTh
BKIaaKy «General» u B criucke «Microsoft foundation classes» BeiOpats 3HaucHne «Use
MFC in a static Library» umu «Use MFC in a shared DLL, 3aTem 3aKpbITh JHAIOT.

Hanee co3marotcst Gpaiiinbl, coepKaliie OMHCaHus KJIACCOB, CAMH KJIACCHI H pe-
cypesl. OtH aitibsl MOXKHO co3/1aTh MO0 B OOBIYHOM TEKCTOBOM PEIAKTOpe, MO0 C
MTOMOIIBI0 WHCTPYMEHTOB, IPENOCTaBIIEMBIX HHCTpyMeHTOM «Project workspacey,
o0JIeryaronero HaBUralyuio B CYLIECTBYIOLIEM KOJAE M CO3/JaHHe HOBOro kona. Jlns
MPOCMOTpa U U3MEHEHUs (PaiiioB, copepKaIuX KO MPOEKTa, HEOOXOUMO BHIOpATh
Bkianky FileView. Jlns mpocMoTpa M penakTHpoBaHUst pecypcoB — ResourceView.
HNudopmaruio o kiraccax MOXKHO TOTYYUTh Mpu BeIOope BkiIaaku ClassView.

Paccmotrpum mpocmoTopmuk kimaccoB (ClassView). B Hem oToOpakaroTcs
KJIACCHI, OIIpe/eNICHHbIe B MpoekTe. [Ipu pacKkphITHM MarnoK OTOOpPaXkaroTCs KIIACCHI;
TIPU PacCKPBITHU Kitacca oToOpaxkarorcs ero wieHsl. [lanens ClassView oroOpaxkaer
ITUKTOTPAMMBI, ITPEACTABIIIONINE KIACChl M UX wieHbl, nHTepdericel COM, onpene-
nennsle B IDL unn ODL caiire B BameM mpoexte, u riiobansHbe onpeneneHus. C
ITOMOIIBIO UCIIOJIF30BAHUS BO3MOKHOCTEH, TOCTYIHBIX U3 MMPOCMOTOPIINKA KIIACCOB,
BBI MOJKETE JIETKO OPHEHTHPOBAThCA B (haifIax HCXOJHOTO KOJa HE 33 JyMBIBAsICh O TOM
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HBIM yupexJaeHusM. CeTeBasi OpraHu3anusl sBIAETCS MOLIHBIM CTHMYJIOM MO3UTHUB-
HBIX U3MEHEHUI B cucTeMe 00pa3oBaHus, JaéT BO3MOXKHOCTB pemaTh pa3sHOOOpa3HbIe
IIpo0OJIEMBI, Kak 00pa30BaTEIbHOTO YUPEKACHHUS, TAK X METOJUYECKON paboTHI Ha My-
HUIUNAIBHOM YPOBHE.

Hcnone3oBanne UT B ynpaBieHnH MIKOIBI — 3TO HE MPOCTO aBTOMATU3ALMs He-
KOTOPBIX (DYHKILMIT U ETIOBBIX IPOLIECCOB B yUPEXKACHUSIX 00pa3oBanus. Peus naér o
CYIIIECTBEHHOH mepecTpoiike pabotel Ha O6aze WT, mpuBoasAmieil kK HOBOMY Ka4yeCTBY
OKa3aHUs roCyIapCTBEHHBIX YCIYT.

BHexapenne »neKTpoHHBIX (GOPM OTIETHOCTH B 00pa30BATEIBHYIO JEITEIBHOCTD
IIpelycMaTpuBaceT MPAKTHYECKOE HCIONb30BaHHUE 3JIEKTPOHHOTO XYypHal B OOJIBIINH-
CTBE LIKOJI CTPAHBI, YTO JIOJDKHO 00ECIEYHUTh POCT KauecTBa U MoBbILeHUe 3 hexTrB-
HOCTH cucTeMbl 00pa3oBanus PO B nemom.

Hcnonp30BaHne COBPEMEHHBIX MH(MOPMAIMOHHBIX TEXHOJOTHH B YIpaBICHUH
00pa3zoBaTeNbHBIM YUpeKAeHHEM, ((OPMUPOBAHHE yCTOWIMBON MOTPEOHOCTH KOJIJICK-
THBA B MTOJIy4YEHHUH YIIpaBJICHYECKOH MH(OpMAIy, B ANArHOCTUYECKUX MaTepHalax,
B JAHHBIX, 00ECIIEUNBAIOIINX CUXOJIOTO-II€1aTOTHYECKOE COIIPOBOXKIACHHE, U T.J. —
9TO BEPHBII MyTh NOBBIICHNS 3(PHEKTUBHOCTH YIIPABICHNS YIPEKICHUCM.

IIpenonaBaTenn JKapmaraméerosa I'.O.
Kocmanatickuii eocyoapcmeennwiil ynusepcumem umenu A.baimypcuinosa,
Kazaxcman

ABTOMATU3ALIUA COCTABJIEHUA
YYEBHbIX NMMAHOB BY30B

OCHOBHO#1 3a71a4ell CHCTEMBI BBICIIETO 00pa30BaHUS SIBISETCS YAOBIETBOPEHUE
MoTpeOHOCTEH rocy1apcTBa B CHEHAINCTAX Hy>KHOTO Mpodus.

MonenupoBaHue yueGHOT0 poLecca CTAaHOBUTCS HE TOJIBKO JKeTaTeIbHBIM, HO U He-
obxonuMeIM. be3 nccnenoBaHus CTPYKTYphI U COAEpKaHMs OOydYEHHS B COBPEMEHHBIX
YCIOBUSIX CTAHOBUTCSI HEBO3MOXKHOM KaueCTBEHHAs! IIOATOTOBKA CHEL[HAINCTOB.

OCHOBHO}#1 I1eNTBI0 CHCTEMBI BBICIIIETO 00pa30BaHMS SIBISETCS PO eCcCHOHANBHAs
MOJIrOTOBKA CHEIUAIMCTOB BhICIICH KBaIM(HUKALMKA B COOTBETCTBHU C COLMAIBHBIM
3aKa3oM. [y CoBEpIICHCTBOBAHUS y4eOHOro Mporecca HeoOX0IUMbI TOYHO ITOCTPO-
SHHBIC MOJIETIH, €CJI He (JOpMann30BaHHEIE, TO XOTS OBl B BU/IE IOCTATOYHO TOJHOTO
CIHCKa OCHOBHBIX CBOMCTB, Ka4eCTB U CIIOCOOHOCTEH crenuanucTa.

ITpu 3TOM, CofeprkaHNe TTOTOTOBKU CIIEIHAINCTA JOJDKHO CTPOUTHCS KaK KOM-
IUIEKCHAS LieJIeBas pOrpaMMa, OPUEHTHPOBaHHAs Ha KOHEYHBIE PE3YJIbTAThI, @ HE KaKk
IIpOCTasi CyMMa HE3aBHCHUMBIX APYT OT APYyTa JUCIUTUINH.
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PROGRAMOVE VYBAVENI

K.n.H., Mukynaa O.H.
Cmasponoabckuii 20cy0apcmeentbiti nedazo2uyeckui UHCIMumym

MHP®OPMALIMOHHOE OBECMNEYEHUE NPOLIECCOB
YNPABJIEHUA OBPA3OBATEJIbHbIM YYPEXOEHUEM

WudopmarmionHoe obecriedeHne yrpapieHns YIpeKISHHEM COCTOUT B BEIOOpe
U COOTBETCTBYIOIICH 00pabOTKe CBEICHHI, XapaKTePU3YIOLINX COCTOSIHHUE e€ 00pa3o-
BaTEJILHOM CUCTEMBI.

JucraHnnoHHOE 00yYeHHE CTaHeT XOPOIINM MHCTPYMEHTOM Kak JUIS TOBBIIIE-
HUSL KBaTM(UKALNK, TaK U U1 caMOOOpa30BaHusl yUUTENsI, BOCIIUTATENS U PyKOBOIHU-
TeJsT 00pa30BATENBEHOTO yUPEKICHUS. TeXHOJOTHH YIPaBICHUS 00pa30BaTEIbHBIM
YUpexICHHEM IPHOOPETACT HOBYIO MOJICIb.

I'pamoTHOE HcTIONB30BaHNE HHPOPMAITHOHHBIX TEXHOJIOTHH B YIPaBISHUH IIKO-
JIOH — 3TO MHCTPYMEHT ONTUMH3ALUHN U aBTOMATHU3aI[H MHOXKECTBA PYTUHHBIX I[UK-
JIOB, HECOMHEHHO, MOBBINIAIOMINX 3(PEKTUBHOCTh YIPaBICHUsT 00pa30BaTEIbHBIM
YapexIeHHEM.

CereBast opraHuzaius — 3To Gopma, JeLeHTPATU30BaHHBIN KOMIUIEKC B3aUMO-
CBSI3aHHBIX y3JIOB OTKPBITOTO THIIA, CIIOCOOHBIN HEOTPAaHMYCHHO PACIIUPSTHCS IyTeM
BKITIFOYCHUS BCE HOBBIX M HOBBIX 3BCHBEB (CTPYKTYP, O0ObEANHCHUH, YIPESIKIACHUIT ), UTO
npuaaéT JaHHOU (hopMe THOKOCTD U TUHAMUYHOCTD. BBITh y3710M CETH — 3HAUUT UMETh
COOCTBEHHOE aBTOPCKOE COJNEpKAHUE OTHOCHUTEIBHO OOMmed MpOoOIIeMAaTHKU CETH,
HMETh COOCTBEHHBIE PECYPCHI U HH(PPACTPYKTYPY I OCYIIECTBICHUS CBOETO COAep-
JKaHUS, IOHUMATh, 9TO 3TO CO/ICPKAHNE YACTHIHO M 33 CUET IPYTUX y3JIOB CETH MpPHU-
o0OpeTaTh AOMOIHUTENBHBIE PECYPCHI.

OXnIaeMbIi pe3ynbTaT OpPTraHU3aIIH CETEBOTO B3aNMOICHCTBHS ONIOPHBIX yUpe-
JKJICHUIH MOXET OBITh CPOPMYITHPOBAH CICIYIONIIM 00pa3oM:

1) oOHOBIIeHUE POPM U METOJOB PAbOTHI C MEAATOTUISCKUMHU KOJIJICKTHBAMH;

2) aKTHBH3aLUs y9acTHs 00pa30BaTeIbHBIX YUPESKICHUH B PEIICHUN KOHKPET-
HBIX 00pa30BaTeNIbHBIX MPO0IIEM B TIpoliecce pPaboThl ONOPHBIX YUPEKICHUI;

3) noBsIIeHNE YPPEKTUBHOCTH UCIIOIB30BAaHNS METOIMUECKIX PECYPCOB;

4) pacuMpeHue BO3MOXHOCTEH UIS MOBBINICHHUS KBaTH(DUKAIMH TeIaroruye-
CKUX KaJpOB;

5) moBHIIeHNE KadecTBa pabOTHI 00pa30BATENBEHBIX YUPEKICHHHN.

CerteBast OpraHM3aIis METOINIECKOH pabOThI TO3BOJISET PACIIUPUTH BOSMOXKHO-
CTH UIS TOBBIMIECHUS NMPOo(ecCHOHaTbHON KOMIETEHTHOCTH 3aMECTHTENeH AUPEKTO-
poB, obecrieunBaeT MHPOPMALMOHHYIO, METOINYECKYIO IMOJJIEPXKKY 00pazoBaTelb-
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KaKoit (aiiir OTKPBITh. J|BOMHBIM IEITYKOM HAa TUKTOTPAMMBI, HJIH BEIOUpAsi OTIIINH H3
BCIUTBIBAOIIETO MEHIO BBl MOXETE!

¢Co31aBaTh HOBBIH KJIacC WK (POPMY.

e[lepexoauTh MPsIMO K KOy OTPEAeeHHUs Kilacca WK (DYHKIMU U UX PEaTH3aLIHSIM.

oCo3naBath ornpeneneHus GyHKITHNH Wi METOJIOB M UX TPAMEHEHU.

e[lepexoanuTh B OKHO peIaKTUPOBAHUS KOJA.

B co3nmanHOI mporpaMMe co3maeTcst eMHCTBEHHBIN TI00aIbHbIH 00BEKT KiIacca
npuitoxenuss CMyProjectApp — theApp. Ilporpamma MyProject ucmonb3yer kiracc
CWinApp xax 6a30BsIif 1151 coOcTBeHHOTO Kiacca CMyProjectApp, KOTOpsIi UMeeT
IBe (PYHKIMH —KOHCTPYKTOP M (DYHKIHIO, TIEPEOTPEICIIAIONTYI0 aHAJOTHIHYIO (YHK-
LU0 poIUTEeNbekoro kiacca. [locne co3nanus o0bekTa theApp BeI3bIBacTCs (DYHKIUS
WinMain, koTopas OTBedaeT 3a HHAINATH3ANNIO TIPHIIOKEHHS U 3aITyCK KA 00pa-
00TKH cooOmIeHnH. B X0/i¢ BBIMOTHEHUS 3TOH (QYHKIIUU BBI3BIBACTCS (DYHKIIHS, OTBE-
Yaromias 3a MHUIHATU3AIUI0 TEKYIIero dK3eMIuisipa npuioxkenus —Initlnstance(). da-
nee ¢ moMonibio BezoBa pMainWnd->LoadFrame(IDR_MainFrame) ocymecteusercs
perucTpanusi OKOHHOTO Kilacca M M3BJIEKAtoTCs U3 (aiiiia pecypcoB, 3a1aBaeMble UJICH-
TH(PUKATOPOM, OCTAIIFHBIC HEOOXOMMBIE IS co3MaHus okHa Windows mapameTpsl.

Wrtak, MBI paccMOTpenr OCHOBHBIE NPHHIMIBI CO3AaHMs U opraHu3anuu Win-
dows-TIpHIIOXKEeHHIA ¢ TIOMOIIBI0 MacTepoB cpeabl Microsoft Visual C++ 6.0.

Jlureparypa:

1. Tuxomupos FO.B. Camoyuurerrs MFC. CI16: BXB — Cankt-Iletepoypr, 2000.

2. TonomanoB Anekceid Microsoft Visual Studio 2010; BXB-IlerepOypr —
Mocksa, 2011.

3. Kpyrmuacku Jl., Yunroy C., llledepn Jx. IIporpammuposanue va Microsoft
Visual C++ 6.0 gns mpodeccuonanos. CII6: [Tutep, 2000.

4. Petzold C. Programming Windows. Microsoft Press. 1990.

Bekenor K.K., Acranenko H.B.
Cesepo-Kazaxcmancxuil I'ocyoapcmeennviti Ynusepcumem um.M.Kosvibaesa,
Pecnybauxa Kasaxcman

NMPUEMbI OBYYEHUA METOOOJNTIONMNOBBbEKTHO-
OPUEHTUPOBAHHOI'O NPOrPAMMUPOBAHUA

B meTonax u3yueHus 00beKTHO-OpUEHTHPOBaHHOTO IporpammupoBanus (OOIT)

3a MATBJECAT JIET CYIIECTBOBaHMS c(hOPMUPOBAHBI 3HAHNUS U HAKOIUICH OIBIT IO Kade-
CTBEHHOMW pa3paboTke 00bEKTHO-OPHEHTUPOBAHHOIO MPOrpaMMHoroodecrnedeHus. B
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HacTosIIee BPEeMsI METOIOJIOTHS 0OBEKTHO-OPHEHTHPOBAHHOTO IPOrPaMMHUPOBaHUS
CTaHOBWTCSI OTHOM M3 LEHTPAIBHBIX B MOATOTOBKE OYIYIINX CIIEIUAIICTOB, CYyIIe-
CTBYET IOTPEOHOCTH B €€ MIyOoKoM u3ydeHun, HooOydenue OOII B By3ax Hayaioch
CPaBHHUTENBHO HeJaBHO. CTyAE€HTHI UCTIBITHIBAIOT PA3IMUHbIE TPYIHOCTH B IpoLecce
00y4eHHs], TaKHe KaK:

— U3MEHEHHE CTHUJISI MBIIUICHHS ¢ aITOPUTMHUYECKOTO Ha 00BEKTHO-OPHEHTHPO-
BaHHBIN;

— U3y4eHue 00BEKTHON AEKOMIIO3UIIMU Ha IIPAKTHKE;

— ¢opMupoBaHKE TPEACTABICHNUN 00 00BEKTHO-OPHEHTUPOBAHHOM IIPOTPaMMH-
POBaHUHM U JIp.

C oHOU CTOPOHBI, TTIaBHOM NPUYMHON IPO0OIIeM B 00y4YEHHH SIBIISIETCS HEeA0CTa-
TOYHAs TEOpeTHYecKas pa3paboTraHHOCTh MeToauku oOydeHust OOII. CBTopoii cTo-
POHBL, 7151 CTyAEeHTOB TpyaHocTH u3yueHus OOII cBsi3aHbI CO CI0XKHOCTBIO Mpolecca
pa3paboTKu MPOTrpaMMHOTO00ECTICUSHHS.

Bonbiryio yacTb 3aTpyJHEHHH CTYICHTHI HCTIBITHIBAIOT HA HAYAILHOM 3Tare o0y-
YyeHus: B mpouecce hopMupoBaHus npencraBieHuil 06 ocaosax OOII. Orroro, xak
(OpMHUPYIOTCS 3TH IPEICTABICHHUS, OyIeT 3aBUCETh BCE JalbHEHIIee N3yUeHHe METO-
nomorun OOII.

VYOonpIIMHCTBA CTYJCHTOB C(HOPMHUPOBAH AITOPUTMHICCKUA CTHIIb MBIIIIICHUS.
CMeHa CTHIISL MBIIUICHHS Y CTYACGHTOB OOBIYHO NPOMCXOIUT TOT/Ia, KOTAa OHU Ha4H-
HAIOT OHMMAaTh MPEUMYIIECTBa, KOTOpble mpenocranmseT meroponorust OOII. O6s-
€KTHO-OPUEHTHUPOBAHHBIHN 110JIX0]] TIO3BOJISCT: PEMINTH MPOOJIEMbI TOCTPOCHUS CIIOXK-
HBIX CHCTEM; yJIy4IllaTh COIPOBOXKIEHHE MPOrPaMMHOI000ECIIEUCHNUS; PACIIUPSTh U
MacmTaOUpoBaTh MPOTPAMMHBIE KOJBI; CO3/1aBAaTh ITOBTOPHO HCIIOJIB3yEMbIE IIPO-
TrpaMMHBIE KOJbI. OTH NPEUMYILECTBA SIBISIOTCS MOTHBUPYIOIIUM (hakTOpoM IS U3y-
yenns crygearamu OOIl. OcBoeHne 00bEKTHON JEKOMIO3HIINH SBISICTCS OJHUM H3
penraromux (pakTopoB, KOTOPHIH MOXKET MPUBECTH K N3MEHEHHIO CTWJISL MBIIUICHUS Y
CTYAEHTOB CO CTPYKTYPHOTO Ha 0OBEKTHO-OPHEHTHUPOBAHHBI.

Ha nagansnom stane o0y4yenust OOII He 1omkHa npeobiagaTh anropuTMUIecKast
JIEKOMIIO3HUITUS TOOTHOUIEHUIO K 00BEKTHOH Aekommo3unuu. PaccMoTpeHue 00beKT-
HOH fexkoMno3unuy B Hadane o0ydenust OOII xenaTensHO COKpaTUTh JO MHHIMYyMa
U MIPOJIOJDKHUTH €€ U3y4YeHHe TOr/a, KOrja y CTyJIeHTOB OyaeT c()OpMHpOBAHO Hpes-
craBnenne o6 ocHoBax OOII, n OHM CMOTYT PeaTH30BHIBATh OOBEKTHYIO JEKOMITO3H-
LU0 Ha TIPaKTHKeE.

Hambonee cymiecTBeHHBIM  OOCTOATENECTBOM B Pa3BUTHH  METOJOJIO-
run OQOII sBUIOCH OCO3HAHME TOTO (DAKTa, YTO MPOLECC HAMMCAHUS ITPOTPAMMHOTO
KO/Ia MOXeT OBITh OT/EJIEH OT Ipoliecca MPOEeKTHPOBAHUS CTPYKTYPHI IIporpamMmsl. bo-
Jee TOro, Hy’KHO JIaTh OTBETHI Ha TaKWe BOIPOCHI, KaK: CKOJBKO M KAaKHE KIACCHI
HYKHO ONpPENEeNUTh AJIS PELIeHUs IOCTaBIeHHOM 3a1a4uM, KaKue CBOMCTBA U METOABI
HEOOXOIUMBI U MIPUIAHUS KiaccaM TpeOyeMOoro IOBEeIeHHs, a TaKKe YCTaHOBUTh
B3aUMOCBSI3U MeXAy kiaccaMd. OObEKTHas! IEKOMITO3HLUSI OCYIIECTBIAETCS 10 TEX
Hop, MoKa He OyAyT ompeneneHbl 00BEKThI, UMEIONINE YETKYI0 CTPYKTYPY HaHHBIX,
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system of secondary education in Kazakhstan to a new level. It then proposes to trans-
form the system

Training in the «stationary» mode — conducting mandatory annual two-week
courses for all teachers Kazakhstan experience of Great Britain, Japan and other devel-
oped countries.

REFERENCES

1. The national report on the status and development of education in the Republic
of Kazakhstan (short version). -Astana, 2011. -75 p.

2. Program for Educational Development of the Republic of Kazakhstan until 2015.

3. The Development of Education of the Republic of Kazakhstan for 2011

2020. -Astana 2008.
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stan's accession to the Bologna Declaration involves entering into the common Euro-
pean educational space, built on a number of binding principles. To date, 18 universi-
ties of the Republic of Kazakhstan signed the Great Charter of Universities.

Experts point out both the pros and cons of the reforms.

Pros education reform in Kazakhstan:

« It is assumed that because of bachelors will form the bulk of the workers, and of
the masters — the intellectual elite.

* Training is aimed at undergraduate wide range of professional activities, masters
— on mastering narrowly specialized knowledge and specific features of professions;

* Bologna system will make it possible to combine the knowledge:

You can become a Bachelor of one specialty, and Masters to finish on the other.
The great thing is the appearance of mathematicians, economists, biologists, chemists,
lawyers and economists.

» Two-stage system of education is the best suited to our times, when knowledge
is the ability to quickly become outdated. The new education system provides for con-
tinuing education, which consists in additional education programs for graduates.

Cons education reform:

* Do not credible new grading system. In many ways it operates correctly, ambig-
uous and biased.

* Sudden changes in the system of high school in Kazakhstan has led to a deteri-
oration in the level of education;

* Lack of educational materials in the Kazakh language complicates the problem
of the applicability of the national language in education. Another problem — the lack
of proficiency in English among students and teachers.

The government is trying to improve these figures, as it increases the international
activity (international conferences, publications in leading journals and so on.).

Fundamentally new system of classification of universities established according
to the new state program of education designed for 2011-2020 g.g. V it among other
educational institutions will include national research universities. The idea of estab-
lishing research universities in Kazakhstan is a logical continuation of the course of the
President on the formation of an innovative economy. Put it into practice will contrib-
ute to the liberation of the country from the export of raw materials dependence and
ensure high dynamics of growth in the manufacturing, intellectually oriented and
knowledge-intensive industries.

The first example of a research university in Kazakhstan is «Nazarbayev Univer-
sity». This world-class institution, created on the initiative of the President for the pur-
pose of integration of education, science and industry, to create an effective academic
environment and conditions for the occurrence of domestic research institutions in the
world scientific space. The government has decided to transform some of the leading
universities in research universities. This will create the «critical mass» of teachers
with modern training. It will be the main point of support, which will bring the whole
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TIOBE/ICHNE, COOTBETCTBHE MX pEIIaeMOH 3ajade M YCTAHOBJIECHHBIM OTHOIICHHSIM
MEXIy IpyrumMu oobekTamu. CTyJeHTHI B TIPOLIECCe M3YIEHHUSI O0BbEKTHOH JEKOMIIO-
3UIMN YYaTCsl CAMOCTOSITEIbHOOCYILECTBIIATh OMCK U «OTOPAaKOBKY» KJIaccoB, 000c-
HOBBIBAaTh BBIOOP KJIACCOB M OTHOILIEHUH Mexay HUMHU. OnpeneneHue o0beKTa Hauu-
HAeTCsl C BBIICHEHUSI TOTO, YTO ATO 3200BEKT M KAKYIO POJIb OH UTPAET B JAHHOM CIIy-
gae. Ponb 00bekTa onpenenseT ero aTpulOyThl U onepanuu. B Hauane 00BEKTHO-0pH-
EHTHPOBAHHOTO MPOCKTUPOBAHUS HE CIIEAyeT (PUKCHpPOBATH POJIb KaKOTO-ITM0000H-
€KTa, TaK KaK 9TO MOXKET OIPaHUYUTh BBIOOP poJIel Uil OOBEKTOB, CBSI3aHHBIX C JJaH-
HBIM 00BEeKTOM. [l03TOMY JKemaTenbHO PacCMOTpPETh HaMOOJbIIee KOJIMYECTBO BO3-
MOJXKHBIX pOJIeH, KOTOpPBIE MOTYT OBITh NPHMEHEHBI K o0bekram. OOydenme OOIL
MO>KHO pa3JIeJINTh Ha YEThIpe BUAA!

1) 3amanus (1-5 MuHyT), BKIIOHaromue 1-2 Kiacca, Ha KOTOPBIX MPOBEPSIOTCS
3HaHUsSI CUHTAKCHCA SA3blKa MPOTrPaMMMPOBAHHS WIM HOTALUI AUarpaMMbl KIacCoB
s3pika UML, (nHIuBUAyanbHas hopma);

2) nabopaTopHBIC PabOTHI ;

3) IPOEKTHI ;

4) monrocpounsie npoekTs (1-3 rona), OpraHU3yrOTCs HE NMPENOAABATEIAMH, a
HECKOJBKUMH KadeIpaMu YHUBEPCUTETA.

B xone 00yueHust 00bEKTHO-OPHEHTHPOBAHHOMY ITPOTPAMMHUPOBAHHIO U TIPOCK-
THPOBAHMIO HEOOXOIMMO ONUPATHCS HA METOJMUYECKUE PEKOMEHAALIMU 110 (POPMHPO-
BaHuio npexactasaeanit 00 OOII, n3ydeHHI0 0OBEKTHOH AEKOMIIO3UINU U TPEHUMY-
mectB OOII na npaktrke. CTYAEHTHI 10JDKHBI YIHTHCS 000CHOBBIBATH IPUHUMAEMbIe
peLICHUs] U HAXOAUTh NOAXOAAIIUI BApUaHT IOCTPOCHUS AuarpaMMsl kinaccos UML;
pelIaTh CIOXKETHBIC 331a41 U 3aJa4l, UMEIOIINE 00BEKTHI, TPOTOTHIAMHU KOTOPBIX SIB-
JISIOTCS pealibHO CyLIeCTBYoNUe 00beKThl. Torna mpouecc o0yuenus OOII 6ynet co-
OTBETCTBOBATH COBPEMEHHBIM TPEOOBAHUSAM.

Jlureparypa:
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Mycun [. K. Acranenko H. B.
Cesepo-Kazaxcmancxuil I'ocyoapcmeennviti Ynugepcumem um.M.Ko3svibaesa,
Pecnybnuxa Kazaxcman

POJlb MHCTPYMEHTANBbHOW CPE[bI
B MPOrPAMMUPOBAHUN

[IporpaMMupoBaHue — MPOLECC U MCKYCCTBO CO3/IaHHSI KOMIIBIOTEPHBIX IPO-
rpaMM ¢ TIOMOLIBIO SI36IKOB MporpaMMupoBanus. [IporpaMmupoBaHue coyeraet B cebe
9JIEMEHTHI UCKYCCTBA, HAYKH, MaTeMaTHKN M WHKESHEPHU.

B y3K0M cMBICIIE CTI0Ba, IPOTPAMMHPOBAHHE PACCMATPHBACTCS KAK KOOUPOBAHUEe
— peayu3anus 0JJHOTO MM HECKOJIbKUX B3aUMOCBSI3aHHBIX AJITOPUTMOB Ha HEKOTOPOM
A3BIKE IPOrpaMMUpPOBaHus. B Gosee MHMPOKOM CMBICIE, IPOrPaMMHUPOBAHHE — HPO-
yecc co30aHUsl RPOSPAMM, TO €CTh pa3pabOTKa MPOrPaMMHOTO 00CCIICUCHHUS.

Bonbias 4acTh paboThl MPOrpaMMHUCTa CBsI3aHa C HAIMCAHUEM HCXOJHOTO KoJa
Ha OZIHOM M3 S3BIKOB IPOrPaMMHPOBAHUSL.

Pa3nuuHble A361KU npozpammuposanus NOAAEPKUBAIOT PA3INYHbIC CTUIH HPO-
rpaMMupoBaHust. OT4aCcTH, HCKYCCTBO IIPOIPAMMUPOBAHUS COCTOUT B TOM, YTOOBI BBI-
OpaTth O/IMH U3 SA3BIKOB, HaNOOJIeE MOJHO MOIXOSIIIMN IS PEIeHNs] MMEIoLeHCs 3a-
na4n. Pa3Hble s3bIKK TPEOYIOT OT MPOrPaMMHUCTa Pa3IMYHOTO YPOBHS BHUMAHMS K JIe-
TajJsM TPH peanu3alliy alrOpUTMa, pe3yJbTaTOM Yero 4acTo ObIBACT KOMIPOMHMCC
MEX/1y HPOCTOTOH ¥ IPOU3BOUTEIBHOCTHIO (MM MEXY BPEMEHEM NPOrpaMMuCTa U
BPEMEHEM MOJIb30BATENS).

EnuHCTBEHHBIH SI3bIK, HANPSIMYIO BBIIOJIHSIEMBIH IPOLIECCOPOM — 9TO MAUUHHDLLL
A3b1K (TaKXKe Ha3bIBa@MbI MallIMHHBIM KOJOM). MI3Ha4aJIbHO, BCE PO PAMMUCTHI ITPO-
pabaTrbIBaJIv KaX[y10 MEJIOYb B MALIMHHOM KOJIe, HO ceidac 3Ta TpyaHas paboTa yxe
He Jienaercst. BMecTo 3Toro, mporpaMMHUCThI MUIIYT HCXOIHBIH KOJI, K KOMITbIOTED (HC-
MOJTB3Ys1 KOMIMIISATOP, HHTEPIPETATOP MK acceMOliep) TpaHCIUPYET ero, B OJHH HITH
HECKOJIBKO ATAIlOB, YTOUHSISI BCE ICTANIM, B MAIIMHHBINA KOJI, TOTOBBII K HCIIOJIHEHHUIO
Ha LeJIeBOM Iporieccope. Jlaxe ecnu TpeOyeTcs MONMHBIA HU3KOYPOBHEBbIH KOHTPOJIb
HaJl CUCTEMOM, NPOrPaMMHUCTHI NMUIIYT Ha s3bIKe acceMOliiepa, MHEMOHUYECKUE HMH-
CTPYKILMH KOTOPOTO MPeodpasyloTcst OAUH K OJJHOMY B COOTBETCTBYIOLIHE HHCTPYK-
LIMM MAIIMHHOTO SI3bIKa [IEJIEBOr0 IPOoIieccopa.

J1J1st IMIIepaTUBHBIX SI3BIKOB MPOTPAMMUPOBAHHS MOXKHO BBIJIEIUTH 4 COBpEMEH-
HBIX MapaurMbl IPOrPaMMHPOBAHHS:

1. IIponenypuoe mporpammuposanue (I111)

2 O0BEeKTHO-OpHEHTHPOBaHHOE TiporpammupoBanue (OOIT)

3. KomnonenTHo-opueHTUpoBanoe nporpammuposanue (KOII)
4 ACTIEKTHO-OpUEHTHPOBaHOE MporpamMmmupoBanue (AOIT)
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It is now operating specialized schools with three languages, and in the next aca-
demic year, their number will increase to three. In some high schools (or departments)
started work on training in three languages. A successful example of the practical im-
plementation of the Kazakh model of multilingual education are Nazarbayev Intellec-
tual Schools and Nazarbayev University, where teaching is conducted in English. Ed-
ucation in these advanced educational centers opened for Kazakh youth complemen-
tary perspectives intellectual, professional and career growth.

Control the quality of educational services in all educational institutions will be
implemented by the State at the national level. According to the results of monitoring
for management decisions will be published annual regional and national reports on
the status and development of the education system. External evaluation of educational
achievements will be conducted by computer-based testing. The results will provide an
opportunity to assess how well students master educational programs, as well as the
quality of educational services provided by educational institutions of Kazakhstan.

In an effort to improve the quality of higher education Kazakhstan appealed to the
European standards of higher education. In 1997, he was among the first countries in
the CIS, has implemented the Lisbon Convention of Higher Education, urging member
states to recognize qualifications and degrees of each other.

Kazakhstan has already done a lot for entry into the international educational
space. It should be noted the transition to a three-stage system of education (bachelor,
master, doctorate) and the signing of the Bologna Declaration of 11 May 2010. In 2011,
Kazakhstan has developed and implemented a new classification of universities.

Taking into account international experience developed new requirements for the
six categories of universities: national research universities, national universities, re-
search universities, academies and institutes. The new classification of higher educa-
tion institutions, as well as the introduction of management models, such as the rating
of universities contribute their own stimulus to enhance the attractiveness of higher
education institutions.

As part of the Strategic Plan for Higher Education, the government began to im-
plement long-term public education development program for 2011-2020 g.g. One of
the main objectives of the program — the further development of the three-tier degree
system. Now, both public and private universities are preparing bachelors and masters.
So far only two public universities have been licensed for training of doctors (PhD).
As part of this process, they have signed agreements with many foreign universities.
These agreements have strengthened the quality of PhD: the opportunity arose, with
the assistance of the Ministry of Education and Science, to send abroad for doctoral
work under the supervision of Western professors. In 2011, to give lectures at 27 uni-
versities in Kazakhstan in 1100 invited foreign scientists and teachers.

Ministry of Education and Science is constantly working on further modernization
of higher education in accordance with the principles of the Bologna Process. Kazakh-
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The main purpose of the educational reforms in Kazakhstan is the adaptation of
the education system to the new socio-economic environment.

The main steps in the direction of improving the structure and quality of higher
education have been made in the framework of the State Program of Education Devel-
opment 2005-2010 gg. However, social and economic problems (mobility of students
and teachers, unequal conditions of access to quality education for rural and urban pop-
ulation, the insecurity of modern literature, the lack of English-speaking professionals)
impede the full realization of the State Program.

In recent years in the field of Education and Science of the Republic of Kazakh-
stan as well have been significant changes: it adopted a new long-term state program
of education development for 2011-2020 g.g., a new revision of the Law «On Educa-
tiony», approved the new Law «On Science «which opens up opportunities for the de-
velopment of national science and implementation of its results, and more.

In accordance with the request of the Head of State on the implementation of
breakthrough projects in the social sphere, in the Republic of Kazakhstan created In-
tellectual Schools (NIS) of the name of the President of the Republic of Kazakhstan in
physics and mathematics, and chemical and biological areas.

For the organization of educational process in intellectual schools have educa-
tional programs in-depth study of mathematics, physics, chemistry and biology; estab-
lish a mechanism and system matching the quality of education with the best interna-
tional and national educational programs; developed a system for the selection of teach-
ers for schools with gifted children and a system of continuous professional develop-
ment of teachers; modified principles of learning and the role of the student in the from
passive «recipient» of knowledge and skills to active participant of the educational
process; an information and communication system of a new type, providing the or-
ganization of educational process, operative communication with parents, the availa-
bility of information to pupils, teachers, parents, administration.

To organize and conduct the competitive selection of students I-XI classes NIS
developed control gauges student achievement at the elementary school, as well as lan-
guage and core subjects. Gauging materials made taking into account the psychological
characteristics of children age-appropriate level.

In accordance with the requirement of time, every citizen must strive to possession
of the state language, the Russian language — the language of international communi-
cation and English. To implement this idea Development Strategy multilingual educa-
tion, the package of normative documents, planned to prepare teachers for multilingual
education system, and develop a model for training Kazakh and Russian languages,
similar to the international system of teaching English. This will form a unified meth-
odology for language teaching. As part of the cultural project «Trinity of languages»
task is to enhance the role of the state language as a factor in strengthening the state of
Kazakhstan to maintain a high level of knowledge of the Russian language, as well as
to create conditions for successful mastery of the English language.
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SI3bIK IporpaMMHUpOBaHus — popMalibHas 3HaKOBast CUCTEMa, PH OMOIIY KOTO-
POl 3aIMCHIBAIOTCS] KOMIIBIOTEPHBIE ITporpaMMel. I10 pa3HBIM OLleHKaM, B HacTOsLIEE
BpEMsI CYILECTBYET OT BYX C MOJIOBHHOH IO ECATH THICSY PA3INYHBIX S3bIKOB IPO-
rpaMMHUPOBAHHS.

Kiaccugukanust s3pIKOB OCYIIECTBIISIETCS IO TOANCPKUBAEMbIM MapajurMa u
CHUCTEMAaM THUIIM3allUu JaHHBbIX. Pa361/1eH1/1;1 Ha A3bIKH BBICOKOI'O U HU3KOI'O YPOBHS HET,
TaK Kak OHO OoJiee YCIOBHO, yCTAPEBAET CO BPEMEHEM, MOSIBISIFOTCS SI3bIKH CBEPXBBI-
COKOI'O YPOBHS M T.A.  BOJIBIIMHCTBO MNpEACTABICHHBIX B SHIMKIIONEAUY S3BIKOB
MOXHO CUHATATh A3BIKAMU BBICOKOT'O YPOBHS. Taxxe He IIPOBOJAUTCA pa3/ICIICHUA Ha
HMHTEPIPETUPYEMBbIE M KOMITHIMPYEMBbIE SI3BIKU: JUI MHOTHX SI3BIKOB, TPaJULIHMOHHO
CUUTABIIUXCSI MHTEPIPETHPYEMBIMH, Ceifyac CyLIeCTBYIOT KOMITHIISITOPBI, 1 Ha000-
poT. Bo3mMorkHa Takke KOMOMHAINS MHTEPIPETAINH U KOMIMIISIIUN: KOMITWIALHS B
6aiit-xoz. Takum 00Opa3om, KiaccupUKaIKs 10 MPUHIUITY HHTEPIPETHPYEMOCTH HIIH
KOMITMJIMPYEMOCTH S3bIKa HE UMeJIa ObI OONBIIOTO CMBICIA.

st Toro, 4TOOBI HamMcaTh MPOTpaMMy TpeOyeTcsl cpela MporpaMMHPOBAHHS.
Cpenbl mporpaMMupoBaHus (MM Kak WX ellle Ha3bIBaIOT, CPelbl pa3pabOTKH) — 3TO
IIPOTPaMMBI, B KOTOPBIX IIPOrPAMMHUCTHI IIUIITYT CBOHM NPOTrpamMMbl. VIHBIMU clioBaMH,
cpea MporpaMMHPOBAHMS CIIYXKHT IS pa3pabOTKU MPOrpamMM U OOBIYHO OPUCHTHUPY-
eTCsl Ha KOHKPETHBIH A3bIK MIIM HECKOJBKO S3BIKOB ITPOrpaMMUpoBaHus. MHTErpupo-
BaHHAs cpella MPOrpaMMHPOBAHUS COJIEPKUT B cebe Bce HeoOXoaumoe UIsl paspa-
OOTKH ITPOTpaMM:

1. PEIaKkTop ¢ MOACBETKOM CHHTaKCHCa KOHKPETHOTO S3bIKa MPOrpaMMHpPO-
BaHUsA. B HEM IPOrpaMMUCT MUINET TEKCT IPOrPaMMBbl, TaK Ha3bIBAEMbII IPOrPaAMM-
HBIN KOJI;

2. KOMIWIATOP. TpaHCcaupyeT NporpaMMy, HallMCaHHYO HA BEICOKOYPOBHE-
BOM SI3BIKE€ MPOTPaMMHPOBAHUS B MAIIMHHBINA S3bIK (MAIIMHHBIA KOX), HETocpen-
CTBEHHO MOHSTHBIH KOMIBIOTEPY.

3. OoTJIaAuuK. [l TecTUpoBaHMs IPOrPaMMBbl U BBIABIEHUS B HEH Joruye-
CKHX OIIMOOK CITY>KUT OTJIQ/TUHK.

S3p1k C++ OTHOCHUTCS K KOMITMIIUPYEMBIM SI3BIKaM, HOITOMY JUI 00pabOTKU TeK-
CTOB €TO ITPOTPaMM CITy>KUT KOMITHIISITOP, HHOTIa BMECTO KOMITHIISITOpa (71160 BMecTe
C HMM) HCHOJIB3yeTCs HHTEPIIPETaTop, Ul POrpaMM, HAITMCAHHBIX Ha HHTEPIIPETH-
PYEMBIX A3BIKaX IMPOrpaMMUPOBAHUA. Koneuno K€, KaK 1 BO BCEX A3BIKax Mmporpam-
MHUpOBaHuUs B si3bIke C++ UMEIOTCS CBOM CIIOXKHOCTH.

B YaCTHOCTH, OTHUMH CJIO)KHOCTAMH MOXXHO HAa3BaTh CHHTAKCHUC A3bIKA U B IICJIOM
Koz. st MHOTHX HAUYMHAIOIIHNX U JaXke PO(EeCCHOHAIOB, CaMbIM CIIOXKHBIM B paboTte
C IPOTpaMMOH SABJISETCS HAXOXJICHUS OMMOOK, KOTOpPBIE MPEMSATCTBYIOT K 3aIyCKy
nporpaMMsl. [ HaXOXKAEHHS OMIMOOK TpeOyeTcsl TEepIICHHWE, BHUMATEIBHOCTh U
BpeMsi. DTO MOXKET 3aHATh MHOTO BPEMEHH, KOHEYHO K€ CMOTPSI CJIOXKHOCTh MCXO/I-
HOT'O KOJa. q)yHKHI/IOHaJ'I HHCprMeHTaHLHOﬁ Cp€abl MOXKET 3HAYUTCIIBHO 00JIeETYNTH
3Ty paboTy.
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Jlutepartypa:

1. Bproc Okkens, Yak Dmmucon — @unocodus C++. [IpakTndeckoe mporpaMMu-
poBaHHeE.

2. brépu Crpayctpyn «SI3bix mporpamMmupoBanust C++».

3. CruseH llpar «f3bik mporpammupoBanusi C++.

Kamankun P.A., Acranenxo H.B.
Cegepo-Kazaxcmanckuii I'ocyoapcmeennviii Yuusepcumem um.M.Kozvibaesa,
Pecnybnuxa Kazaxcman

M3YYEHUE CPEACTB BBOLOA-BbIBOOA B NMPUNOXEHUAX,
HANMUCAHHbIX HA A3bIKE C/C++

B s3pika C HeT cpe€acTBa BBOJIa-BbIBO/JIA. Bcee orepanun BBOJa-BbIBOAA BBITIOJIHA-
I0TCS C IOMOIIbIO (DYHKIMH, copepxainecs B Onbmuoreke s3bika C, IOCTaBIsIEMOH B
COCTaBe OMpENEeNeHHOH cucTeMbl mporpammupoBanus C. B TekcToBbIX (aifnax uH-
(opManust XpaHUTCS B BUJIE TEKCTA, KOTOPBIH JOBOJIBHO JIETKO MIPOYECTh YETOBEKY.
Kak mpaBuno, nocne uTeHus Takoro (aiiia nporpamMma, rnpeoOpasyer npodnuTaHHbIE
JaHHBIE B KaKyl0-HUOYIb TBOMYHYIO opMy it Oojee yaoOoHo#H o6padoTku. 31k C
sBrsieTcss pyHaameHTom C++.

ITpu 3Trom C++ nmoanepxuBaet Bcio (aitnosyto cuctemy C. Ho npu ucnosis3oBa-
nuu C-xona B C++ He 00s13aTeNIbHO MEHSTH IIPOLIELyPY BBOA-BBIBOA IPH HAITCAHUT
nporpaMm Ha C++ 6ostee y100HO UCTIONB30BaTh UMEHHO cucteMy C++.

B Cu anst mporpaMM UCTIONB3YeTCs eMUHBINA HHTEpdelic BBOIa-BBIBOA , HE 3aBU-
CSIIUIT OT TOrO, K KAKOMY ONPEAEIEHHOMY YCTPOHCTBY OCYILIECTBISIETCS AOCTYyI. To
€CTb ITOTOKOM Ha3BIBaeTCS HEdTo OoJiee odmiee 4eM caMo YCTPOHCTBO , KOTOpOe HaXo-
JUThCS MEXIY HPOrpaMMON M YCTPOHCTBOM.

B 10 e BpeMs omnpesieieHHOe yCTPONUCTBO Ha3bIiBaeTcs Gaitom. Hama nens moHATsh,
KaKuM 00pa30M ITPOUCXOHUT CBS3b IIOTOKOB M (aiiIOB.

bubmuotexa a3b1ka C cCOmEpkKUT TPU YPOBHS BBOJA-BBIBOJA: TOTOKOBBIH BBOJI-
BBIBO/I, BBOJI-BBIBOJI HIDKHETO YPOBHS M BBOA-BBIBOJI JJIsl KOHCOJH M IOPTOB.

OyHKIMKM BBO/A-BBIBOIA si3bIKa C++, MIMEIOT BO3MOXKHOCTH 0OMEHa JIaHHBIMH C
(aiimamu Ha ypOBHE MOTOKA, M Ta€T BO3MOKHOCTH 00pa0daThIBaTh JaHHbIC PA3THIHBIX
pa3MepoB 1 popmaToB, obecrieunBast Ipu TOM Oypepr30BaHHbIH BBOA U BBIBOA. [1o-
TOK— 23T0 (ailm BMecTe ¢ TMPeNoCTaBIsIEMBIMU CpeacTBaMH  Oydepusanuu.
OTKpBIBaTh U 3aKPHIBATH MOTOKH (CBA3BIBATH yKa3aTEIH HA IMOTOKU ¢ KOHKPETHBIMH
(aiinamu); BBOIUTbH U BEIBOIUTE: CUMBOJI, CTPOKY, ()OpMaTHPOBaHHbIE JaHHbIE, IIOP-
LU0 JaHHBIX TPOM3BOJIHOM UIMHBI, aHAJIN3HPOBAaTh OIIMOKH MOTOKOBOTO BBOZA-
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applications enabled by our solution is fundamentally different from prior solutions. Thusly,
if throughput is a concern, Hew has a clear advantage.

Several self-learning and cooperative methodologies have been proposed in the
literature. Our heuristic represents a significant advance above this work. Next, a recent
unpublished undergraduate dissertation constructed a similar idea for collaborative al-
gorithms. Our method to architecture differs from that of Miller and Wilson as well.

6 Conclusion

We argued that scalability in Hew is not an obstacle. On a similar note, we con-
centrated our efforts on validating that the seminal electronic algorithm for the synthe-
sis of superblocks by Zheng and Wang runs in Q(n?) time. Further, our approach can
successfully deploy many 4 bit architectures at once. To realize this mission for suffix
trees, we presented a novel algorithm for the development of 802.11 mesh networks.
We plan to make Hew available on the Web for public download.
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INNOVATION IN THE EDUCATION SYSTEM OF KAZAKHSTAN

With the advent of globalization, the education system in most developed countries
are in a state of continuous modernization and reform. In the rate of innovation in the field
of education Kazakhstan is among the best. This process is continuous and accelerating
every year — in the country set ambitious goals to improve the quality of education.
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Hew relies on the robust architecture outlined in the recent acclaimed work by S.
Thompson et al. in the field of independent Bayesian artificial intelligence. Next, we
executed a day-long trace confirming that our design is unfounded. This is an appro-
priate property of our solution. Furthermore, we consider an approach consisting of n
thin clients [2]. The design for our framework consists of four independent compo-
nents: the synthesis of interrupts, classical methodologies, simulated annealing, and
permutable configurations. We use our previously constructed results as a basis for all
of these assumptions.

3 Implementation

Our methodology is composed of a hacked operating system, a centralized log-
ging facility, and a homegrown database. On a similar note, Hew requires root access
in order to allow access points. Overall, Hew adds only modest overhead and complex-
ity to existing read-write approaches [3].

4 Results

Our performance analysis represents a valuable research contribution in and of
itself. Our overall evaluation seeks to prove three hypotheses: (1) that vacuum tubes
have actually shown duplicated signal-to-noise ratio over time; (2) that a system's leg-
acy ABI is not as important as instruction rate when minimizing latency; and finally
(3) that redundancy has actually shown duplicated expected time since 1967 over time.
An astute reader would now infer that for obvious reasons, we have intentionally ne-
glected to harness floppy disk throughput. We hope to make clear that our reducing the
flash-memory space of introspective algorithms is the key to our evaluation approach.

5 Related Work

We now consider related work. Along these same lines, Smith and Zhao and Tay-
lor and Qian [5] motivated the first known instance of Moore's Law. This work follows
a long line of related applications, all of which have failed. Unlike many existing ap-
proaches, we do not attempt to construct or refine the evaluation of link-level acknowl-
edgements. As a result, if latency is a concern, Hew has a clear advantage. Our solution
to pervasive methodologies differs from that of Martinez et al. as well. Hew represents
a significant advance above this work.

While we know of no other studies on the construction of SCSI disks, several efforts
have been made to construct multicast methodologies. A novel application for the under-
standing of RAID proposed by Davis and Taylor fails to address several key issues that our
framework does solve. Unlike many prior methods, we do not attempt to create or synthe-
size compilers. Next, our application is broadly related to work in the field of steganography
by Ito and Watanabe, but we view it from a new perspective: the visualization of DNS. Our
application is broadly related to work in the field of software engineering by F. Sato, but we
view it from a new perspective: the simulation of sensor networks. Therefore, the class of
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BBIBOJIa M YCJIOBHE JIOCTHKEHHS KOHIIA TIOTOKa (KOHLaA (haiina); ynpasisaTe Oydepu-
3amuell MoToKa W pasMepoMm Oydepa; MolydaTh W yCTaHABJIMBATH yKa3aTelb (MH-
JMKATOP) TEKYIIEH MO3UIINH.

ITpu BBINOJIHEHUU NPOrPaMMBbl aBTOMATHUECKH OTKPBIBAIOTCS 5 IOTOKOB , M3 KO-
TOPBIX OCHOBHBIC: MOTOK BBojAa (stdin); moTok BhIBoga (stdout); MOTOK  BBIBOJA
coobmenuii 06 ommubkax (stderr).

[To ymonm4aHHIO CTaHAApPTHOMY MOTOKY BBOAa stdin CTaBUTCS B COOTBETCTBHE
KJlaBuatypa, a nmorokam stdout u stderr coOTBETCTBYET MOHHTOD.

Jlnist paboThI CO CTaHAAPTHBIMU TOTOKaMH B pexuMe (POPMaTHOTO BBOJIa-BbIBOIA
orpeneneHsl qBe GpyHkmmu: printf( )—popmartHsIil BEBOA; scanf( )—¢hopMaTHBIi BBOA.

ITpu obpamennu k GyHkuun printf() Bo3MOKHBI JBe (HOPMBI 33/1aHHs TIEPBOTO
rapaMeTpa:
int printf (*¢opmarHas cTpoka, CIIMCOK apryMEHTOB);
int printf (ykazatens Ha (OpPMATHYIO CTPOKY, CIIHCOK apryMEHTOB);

B o0oux ciydasx ¢pyHkuus printf() nmpeodpasyeT qaHHBIC U3 BHYTPEHHETO IPEI-
CTaBJICHHS] B CHMBOJIBHBIH BUJI B COOTBETCTBUH C ()OPMATHOI CTPOKO M BHIBOAUT HX
B BBIXOAHOH TOTOK. JlaHHBIE, KOTOpBIE MpeoOpasyloTcss W BBIBOAATCS, 3aja-
I0TCS KaKk apryMeHTbl ¢yHKimu printf().

Bosppamraemoe 3HadeHne QyHkmmu printf() — 9ucio Hame4aTaHHBIX CHMBO-
JIOB; a B Cllyyae OIIMOKHM — OTPHLATEIBHOE YHCIIO.

dopmarHasi CTpoKa OrpaHUYeHa JIBOWHBIMU KaBBIYKAMH M MOXKET BKIIFOUATh ITPO-
N3BOJIBHBIN TEKCT, YIPABJISIONINE CUMBOJIBI M CIICHN(HUKAMH NTpeoOpa3oBaHus JaH-
HbIX. TeKCT U ynpapisoLne CUMBOJIBI U3 (POPMATHON CTPOKH NPOCTO KOIMMPYIOTCS B
BBIXO/IHOHM TOTOK. PopMaTHast CTpoKa OOBIYHO Pa3MENIaeTcsl B CHUCKE (PaKTUIECKUX
napaMeTpoB (pyHKLMH, YTO COOTBETCTBYET IIEPBOMY CIOCOOY BbI30Ba (DYHKIHHU
printf(). Bropoii crtoco0 mpemmonaraeT, 9To MepBeIid (pakTHIEeCKHii mapaMeTp—ITo yKa-
3aTtenb Tuna char *, a cama opmarHas CTpOKa ONpezeieHa B IPorpaMme Kak 0ObIdHas
CTPOKOBasi KOHCTAHTA HJIM TIEPEMEHHasI.

B crimcok aprymeHToB (yHKINH printf() BKITIOYAIOT BEIpaXkeHUs, 3HAYCHUS KOTO-
PBIX JIOJDKHBI OBITh BBIBEICHBI M3 MpOrpaMMbl. YacTHbBIE Cilydau 3THX BbIPaKEHHH
— TNepEeMEHHbIE W KOHCTAHTBHI.

dopmaTHbIi BBOJ N3 BXOAHOTO ITOTOKA OCyIIecTBIsIeTcst pyHkuuen scanf().

IIpototun ¢ysxmmn scanf( ) mmeer BuA:

int scanf(const char *format, ...);

Oynukrms scanf() guTaeT MmociaenOBaTEIFHOCTH KOJOB CHMBOJIOB (OaifTer) w3
BXOJIHOTO TIOTOKa M MHTEPIIPETHPYET UX B COOTBETCTBUM C (JOPMATHOM CTPOKOH Kak
LieJIble YHCIIA, BEIECTBEHHBIC YNCIIA, OAUHOYHBIE CHMBOJIBI, CTPOKH.

B nanHoit paboTte ObLIM paccMOTPEHBI OCOOEHHOCTH ONEpaluii BBOJA-BHIBOA B
s13bIKe porpammupoBanust C/C++, B KOTOPBIX €CTh MHOTO ob1iero. PaccMoTpens! mo-
HATHS «QYHKIUM) U «IIOTOKa», UX BUJBI U 0COOCHHOCTH (D)YHKIIMOHUPOBAHHUS B SI3bIKE
nporpaMMupoBanus. bonee moapoOHO OBIIM PaccMOTPEHBI MOTOKOBBIH BBOJ-BBI-
BOJI CUMBOJIOB, €r0 OCOOEHHOCTH PaOOTHI.
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A3bIK MPOrPAMMUPOBAHUA C++: 3TAlMbI 3BOJTIOLUA
M COBPEMEHHOE COCTOAHUE

31k nporpammupoBanus C He Hy>kaaeTcs B 3amure. [1o kpaiineit mepe, nocnen-
Hue 20 JeT MoKa3ajH, YTO OH SBJIAETCS UCKIIOYUTEIBHO TMOKUM U NMPOTYKTUBHBIM
A3BIKOM, TOJHBIM KaK JUIl CACTEMHOTO IIPOrPaMMHPOBAHHMs, TaK U 71 CO3JaHHA IIPHU-
JIOKEHUH MIMPOKOTO CHEKTpa.

PaccMoTprM OCHOBHBIE 3Talbl Pa3BUTHUS s3bIKA. [lepBEIe BEpCUH A3bIKa IPOTPaM-
mupoBanusi C++ (Torna on HassiBasicst «CH ¢ KiraccaMmm» ) ObUTH pa3paboTaHbl B Hadale
80-x rogoB besipaoMm Ctpayctpymnom, coTpynaukom sHameHuToi AT&T BellLabs, rae
paHee ObIIM pa3padOTaHBI TaKHE IIEAEBPHI IPOrPaMMHUPOBAHUS, KaK ONEpaioOHHASL
cucrema UNIX u 51361k nporpamMupoBanus C.

o npu3HaHWIO caMoro aBTopa A3bIka, Cu++ HUKOrIa HE pa3pabaTbiBayicsa Ha Oy-
mare. [IpoexTrpoBanue, peanu3anus U JOKYMEHTUPOBAHHUE HOBBIX BO3MOXKHOCTEH Mpo-
HCXOANIH (paKTHIECKH OTHOBPEMEHHO. ENMHCTBEHHOI! 11eTIBI0 pa3paboTKH OBIIO co3/a-
HHE SI3bIKa, Ha KOTOPOM OBLIO OBl YZI00HO IPOrpaMMHpPOBATh aBTOPY M €ro Ipy3bsiM. Ecin
BCIIOMHHTB HCTOPHIO CO3MaHUs s13bIKa C, TO MPOCIIEKUBAIOTCS SIBHBIEC aHAJIOTHH.

3a oCHOBY OBII B3AT HOMYJISIPHBII B cpesie MpodecCHoHaIbHBIX pa3pab0oTINKOB
s3bIK TiporpamMmupoBanusi C. IlepBbiMu cpencTBamM, KOTOpPbIMU OblI pacuupen C,
CTalu CPENCTBa MOANEPKKH aOCTpakKIMi DaHHBIX M OOBEKTHO-OPHEHTHPOBAHHOTO
MIPOTPAMMUPOBAHUSI.

Ornrcanvie HOBOTO SI3bIKa HE OBUTO OIMyOIuKOBaHO cpa3dy. [IepBbIMHU €ro MmoJb30-
BaTesIMH CTau caMu coTpynHuku BellLabs. B 1993 BrepBrie Oblna peanu3oBaHa
KOMMEPUECKHH TPAHCIATOP, B CaM SI3bIK ObUT HazBaH «C++», 9T0 MOXKHO (MMest B BULY
ollepanyio NHKPEeMEHTHPOBaHHUS s13bIKa C) TPAaKTOBATh KaK YBEIMUCHHBIH MM PacIIy-
peHHsIi 1361k C.

IMepBeIM TpaHCIATOPOM si3bIKa OBLT Tpemponeccop cfront, TpaHCIMpYyIOMMIA pO-
rpammy Ha C++ B 5KBUBasIEHTHY!0 niporpammy Ha C. U Tosbko B koHue 80-X rooB Obun
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Kuzenbaeva A.A.
Kostanai State University

THE INFLUENCE OF RELATIONAL INFORMATION
ON ALGORITHMS

Abstract

Write-ahead logging must work. Given the current status of wireless information,
leading analysts urgently desire the appropriate unification of RAID and IPv4. In order
to address this question, we discover how Smalltalk can be applied to the evaluation of
the World Wide Web.

Table of Contents

1 Introduction

The electrical engineering method to congestion control is defined not only by the
visualization of RAID, but also by the essential need for compilers. The effect on cryp-
toanalysis of this result has been well-received. Contrarily, an unproven obstacle in
software engineering is the development of game-theoretic algorithms. To what extent
can the producer-consumer problem be investigated to fix this issue?

We discover how context-free grammar can be applied to the exploration of
DHTs. Existing lossless and psychoacoustic algorithms use simulated annealing to re-
quest courseware. In the opinions of many, for example, many systems cache the de-
velopment of 802.11b. the drawback of this type of approach, however, is that 802.11b
and semaphores can synchronize to answer this challenge. The basic tenet of this solu-
tion is the development of erasure coding. Thus, we use wireless modalities to validate
that online algorithms [1] can be made robust, cacheable, and stochastic.

The rest of the paper proceeds as follows. To begin with, we motivate the need
for reinforcement learning. Second, we argue the key unification of Web services and
the Ethernet. Similarly, we prove the investigation of Boolean logic. Similarly, to
achieve this aim, we use wireless archetypes to prove that operating systems can be
made adaptive, client-server, and trainable. Ultimately, we conclude.

2 Framework

Motivated by the need for the synthesis of rasterization, we now introduce a meth-
odology for arguing that DHCP and the UNIVAC computer are never incompatible.
Of course, this is not always the case. Despite the results by C. Nehru, we can show
that the famous relational algorithm for the study of cache coherence by J. W. Wu et
al. is NP-complete. This seems to hold in most cases. This seems to hold in most cases.
Consider the early framework by Zhou and Wang; our model is similar, but will actu-
ally surmount this challenge. Clearly, the methodology that our methodology uses
holds for most cases.
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Hagewcs 373 CTPaHuUE NpurognTea Bam 8 yuebHoM npouecce

KaneHnpapHbii nnax
[lata nobasnenus: 2014-12-04

ABTOp cTaTeM: Makcar

KaneHgapHoe nnaHvpoBanme so 2-11 knaccax

BHMMaHHE YUEHHKOB
[Nata nobasneHua: 2014-12-04

AgTop cTateM: Makcat

Balwu yyeHnky nobaT Bugeonrpel, nobaT DoSBMKK W Nownkle

OHW NKBAT CMEX W OCTPLIE OLLYLLEHWA. OHWM XOTAT CXOAWTH B NYHa-
MapK aTTPaKLMOHOB M MPOBECTH A&Hk B akBanapke. OHW XOTAT
336WTe NobeaHelid ron B urpe B dyTEON, TYCOBATLCA LIENLIMK OHAMW CO
CBOMMW OPY36AMM W &CTh MWLLY 7 AHER B Hegeno. CnekTp ux
WENAHWA M MHTEPECOB OrpoMEH. YTPOM OHW NMPOCLINAHITCA M AYMaKT
00 WCMONHEHWW CBOMX MEnaHWi. A NOTOM OHW MAYT K BaM B KNaCC.

2014

KoMeguu. OHW NHDAT ckelTBopaWHT ¥ OpyTWe AKTMBHEIE BWOEl CNOPTA.

BCE Npaga 3allilieHbl
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Pucynok 2 Ctpanuna «Ctatbn»

PpEaT30BaHEbI MPSIMBIE TPAHCIISITOPBI, He nctioyb3yrone C B Ka4ecTBE MPOMEXYTOYHOTO
s3pIka. [Inonepom cpeau takux TpaHcisTopos ctam GNU CC. C sToro MoMeHTa Ha4a-
JI0Ch ero OypHOe pacpocTpaHeHHE U CO3/1aHHe MHOTOUMCIICHHBIX Pean3aiiii.

Mopnens peanuzanuu OOIT Ob1a YacTHYHO NO3aMMCTBOBaHA U3 SI3bIKA IIPOTPaMMH-
poBanus Simula67 1 OpHEHTHPOBAIACH B OCHOBHOM Ha BO3MOXKHOCTB 3(()eKTHUBHOIT pe-
aTM3alUK Ha BBIYMCIUTENBHBIX MaIIUHAX CO CTaHIapTHOM apxurektypoil. C 1985 rona
B S3BIK OBUTH BBEICHBI HOBBIC BO3MOXKHOCTH: MHOJKECTBEHHOE 1 BUPTYAJIBHOE HACIIE/I0-
BaHue, Ma0JIOHBI (PYHKIMH U KJIACCOB, 00pabOTKa NCKITIOYNTENILHBIX CUTYaIUH.

C MoMeHTa OIyOIMKOBAHUS U 10 HACTOAIIET0 MOMEHTA S3BIK ITIOCTOSHHO yCOBEP-
LIEHCTBOBAJICS U pactIMpsuIcs. BakHBIM 3TanioM B €ro pa3BUTHH CTala ITyONInKauus B
1990 roxy moapoOGHOro M J0CTATOYHO CTPOTOro ONUcaHUs si3bika. COKpalleHHO 3Ty
KHUTY 4acTo Ha3biBatloT ARM. DakTndecky 0THOBPEMEHHO C 3THUM Hadallach CTaH/Aap-
TU3aIMA A3bIKA.

C++ n3HavanbHO HE OBII «aKaJeMHUYECKHM» SI3BIKOM IporpaMmupoBanus. Ero
YacTO MMOJBEPraH U MTOJBEPraloT KPUTHKE 32 HEKIACCHYECKHUH TTOIXO0/ K pealn3ainu
nojaepxkku OOII, naxe 3a TO, YTO €T0 HEMOCPEACTBEHHBIM MPEIIECTBEHHUKOM OBIIT
s3bIK C, KOTOPBIH SBHO HE MOJXOIMI HAa POJIb «aKaJEeMHUECKOTO» A3bIKa, HO OYCHb
MIOMYJISIPEH B cpejie nMpodeccHoHaNbHbIX pa3paboTunkoB. Ho C++ BriojiHe yKiajabiBa-
etcs B popmynupoBky napagurmbl OOI, manayro CTpaycTpyIoMm.

bnaromapst cBorM KopHIM C++ ObUT OBICTPO BOCIPUHSAT pa3pabOTYHKaMH, YKe UMe-
IOIIMMH OTIBIT IporpaMmupoBanis Ha C, HO He N30aTOBaHHBEIMH JOPOTUMH U Majiodd-
(DEKTHBHBIMH SI3bIKAMH «UHCTOT0» O0BEKTHO-OPHEHTHPOBAHHOT'O POIPAMMHUPOBAHHSI.

[IporuBonoctasnate C u C++ Toxe He cTOUT. OJIMH U3 HUX OPTOTOHAILHO pac-
LIAPSET APYTON 10 HECKOIBKUM HAIPABICHHUSAM, KOTOPBIE MOTYT OBITh HCIIOJIB30BaHbI
HE3aBUCHMO.

C++ moryckaeT MCHOJIBh30BaHUE B HECKONBKHX BapHaHTaX. Bo-mepBrIX, OH co-
JEPKUT SA3bIK TporpaMmupoBanusi C, TOUHee, ero cTaHAapTU30BaHHbIN quanekT ANSI
C nourtu nenukoM. [Ipu atom C++ o61amaeT 601€e MOIITHBIMY M CTPOTUMHU TTPABHIIAMH
MIPOBEPKH THHOB. [IporpaMMHCT BOJIEH HCIIOIBb30BaTh JIMIIL YacTh BO3MOXKHOCTEH
C++, He CTaNKHUBAACh NPH ITOM C HENPUATHOCTIMH, CBS3aHHBIMU C HEIOIHBIM 3Ha-
HHEM s13bIKa (TO ecTh BocrpuHuMaTh C++ Kak «yimydieHHsIi» C).

S3bik nporpammupoBanust C++ MIMPOKO HMCHOJIB3yeTCs AJsl pa3pabOTKH Mpo-
TpaMMHOTO oOecreueHns. A UMEHHO, CO3/IaHHe pa3HOOOPa3HBIX MPUKIATHBIX IPO-
rpaMm, pa3paboTKa ONEpalMOHHBIX CHUCTEM, JPaiBEPOB YCTPOMCTB, a TaKKe BHJIECO
urp u MHOroe fpyroe. CyImecTByeT HECKOIBKO peaH3aliii S3bIKa IPOrpaMMHpPOBa-
Hust C++ — Kak OecIUIaTHBIX, TaK M KOMMEpYecKHX. VIX MpOM3BOIAT IPOEKTHI:
GNU, Microsoft 1 Embarcadero (Borland). IIpoext GNU — npoekT pa3paboTku cBo-
6oxHOTO TIporpamMmuoro obecreueHus (CI10).

B naHHO cTaThe MBI MOMBITATUCH BBIICHUTH NodeMy C++ nMeeT Takoil ycmex.
[Ipexne Bcero moTomy, 9YTO BMECTO CO3/IAHHS «UHCTOro» s3bika KepHurana n Puun
CrpaycTpy ommcal si36IK, KOTOPBIH MOXKHO MCIOJIB30BATh.
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KanueBa I'. K.
Tapa3zcxutl eocyoapcmeennwvitl yuusepcumem umenu M. X. [yramu

PA3PABOTKA MOAEJNEN, METOOOB M NPOrPAMMHbBIX
cpPEACTB UHOOPMALIMOHHOU CUCTEMDbI
no YNPABJEHUIO YHEBHbLIM NMPOLIECCOM

3a BpeMst QyHKINOHUPOBAHUS 10001 HH()OPMAIIMOHHOH CHCTEMBI HACTYTIAET Ta-
KOI1 mepuoJ, Koraa Heo0X0AUMO IPUBECTH HHPOPMAIIMOHHYIO CUCTEMY K HOBBIM Tpe-
0OoBaHUAM TpenMeTHOH oOnacTh. ['maBHas 4acTh WHGOPMAIIMOHHOW CHCTEMBI SIBIIS-
ercst Mmoziens bJI, koTopyio He0oOX0MMO B IEPBYIO OUYEPEab NOABEPIHYTh K PEaKTH-
poBaHui0. I13BecTHO, 4TO BHECEHHOE U3MEHEHHUE B CTPYKTypy bJl MokeT npuBecTH K
HEKeIaTeJIbHBIM Ipo0IeMaM 1 aHOMAJIHSIM, COTTPOBOKAAIOIINECS CO 3HAUUTEIILHBIMU
BPEMEHHBIMH, TPYJOBBIMH 1 (prHaHCOBBIMHU 3aTpaTamu. Pazpadbotka moaenu B/] ¢ BbI-
COKOH CTETICHBIO PACIIUPAEMOCTH IPH H3MEHYMBOCTH PEIMETHOM 00IaCTH SIBISIETCS
Ba)XKHOH 3aja4yeil. BeiOpanHas npeaMeTHast 00J1acTh YueOHbII poliece o KpeIUTHOM
crcreMe oOydeHHs sBISETCS Hanbonee M3MEHUYHMBOI 00JacThIo, TIe ObLIa peann3o-
BaHa M UCCIIEA0BaHa MOJIENb, IOCTPOSHHAS Ha OCHOBE MPEATI0KEHHOT'0 METO/1a.

B npeanoxenHoM merone paspaborku monenu b/l, Ha 6a3e ymporneHHO#H KOH-
uentyaiabHoH Mozenu «CymHocTb-CBsi3b» co3naercs jgorndyeckas moneib b/, Ilpu
MIOCTPOSHUH JIoTHueckoi Mozaenu B/l aTpuOyThl crpynnupoBaHbl Ha TPU BUAA!

P={P1,P2,...,Pk} — MHOXeCTBO COOCTBCHHBIX aTpUOYTOB — HaOOp aTprOyTOB,
He BKJIIOYAIOUIMH B ceOsi aTpuOyThl APYTUX CYIIHOCTEH, M OIUCHIBAET TOJIBKO OJHY
KOHKpeTHy!o cymHocTh; C={C1,C2,...,.Cm} — MHOXeCTBO CCBUIOYHBIX aTpHOyTOB —
Ha0op aTpuOyTOB, COCTOSIINI TOIBKO U3 HACHTH(UKATOPOB CYLTHOCTEH MM KITIOYEH
otHomenuit; S={S1,S2,...,SI} — MHOXeCTBO JONOTHUTEIHHBIX aTPUOYTOB — HAOOP
aTpuOyTOB, CITy>XKallIxe Ul OTOOpaXKEHUsI JOIIOJIHUTEIFHOW HeoOX0ouMoi HH(popMa-
LIMH COTJIACHO IIPEAMETHOM 00nacTy.
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Jis paboThI ¢ TEXHUYECKOW YacThI0 Web-TIpriioxkeHus: ObUT co3/1aH OJIOK aaMHu-
HHUCTPATOpa, Ha KOTOPOM aIMUHHUCTPATOP MOXKET PEAaKTHPOBATh, YIAIATh U 100aB-
JISATHh JaHHBIE B pa3Jelbl CTAThH M YPOKHU, PEIAKTHPOBATh HH(POPMAIIHIO Ha CTPaHUIIAX
caiiTa, mpocMaTpuBaTh JaHHbIE HA HATMYHE OMIHOOK.

Jloruyeckast CTpyKTypa, 0TOOpakaromasi OpraHM3anio CChIOK MEKAY CTpaHH-
LaMu A7 Kiacca « AIMUHHCTPATOP», B COOTBETCTBUH C PUCYHKOM 1.

Ao baenenne MAaTEPHATIOE PEJAKTHPDOBAHHE MATEPHATIOER
VOAIEHHE MAaTEPHAIOE PEJAKTHDOEAHHHE DAZOCI0E

Pucynok 1 Jlornyeckast cTpykTypa 0J10ka aIMHHHCTPATOPa

CTpyKTypa METOJUIECKON CTPaHMUIIBL:

1. I'maBHag;

2. Crarby;

3. VYpoku;

4. O Hac.

Ha rmaBHO# cTpaHume pasmenieHa MH(GOpManms O COMACPIKAMIMXCS NAHHBIX B
web-TIpuIioKeHre, MoKeNaHus Mojb3oBaTeNsiM. COCTaBICHHOE KOPPEKTHOE MPHBET-
CTBUE TIOJIH30BATESI IAET IMOHYI0 HHPOPMAIIHIO O TOM, YTO OyIeT HaiIeHO Ha CTpa-
HUIaX JAHHOro mpwiokeHus. Minmroctpanus pasaena «CtaThi» MPHUBEICHA B COOT-
BETCTBHUU C PUCYHKOM 2.
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Cesepo-Kazaxcmancxuil 2ocyoapcmeennniii ynusepcumem um. M. Kozvibaesa

PA3PABOTKA METOOAUYECKOIO CAUTA
«MHTEPAKTUBHOE OBYYEHUE
HA YPOKAX UH®OPMATUKU»

Wzyuenne WHPOPMATHKH C UCIIONB30BAHUEM HHTEPAKTHBHBIX METOHOB IMO3BO-
JISICT aKTUBU3UPOBATH IMTO3HABATCIIBHYIO AKTUBHOCTD YUaIlIUXCA, pa3BUBATH CIIOCOOHO-
CTH K CAMOCTOSITEIILHOMY O0OYYEHHIO, BEIPAOaTHIBAIOT HABBIKH Pa0OTHI B KOJUICKTHBE,
pa3BuBaOT U GOPMHUPYIOT KOMMYHUKATHBHBIC HABBIKH, & CAMOE BA)XKHOE MOBBIIIAIOT
y4eOHYI0 MOTHBAIIHIO.

B cOOTBETCTBUU C MPHOPUTETHBIM MPOCKTOM Pa3BUTHS 00Pa30BaHMS B IIKOIAX
CTAJIN MOABJIATHECA NHTCPAKTUBHBIC TOCKH, MyHBTHMeﬂHﬁHLIe TMPOCKTOPHI U T. 1. Takum
o0pazom, IpUMeHeHHe uX Ha ypoke nHpopmaTiku U KT He sBiseTCsS CEeroaHs 9K30-
TUKOMH, U, HABEPHOE, BIIEPBBIC TEXHIUUECKOEe 000pyI0BaHHUE IIIKOJ B IIEJIOM U KaOMHETa
WHPOPMATHKH B YaCTHOCTH, OCYIIECTBIIIETCS OBICTpee, YeM AUIAKTHIECKOE COIPO-
BOXKJIEHUE 3TOT0 Ipoliecca.

[Tpn pa3paboTke METOANYIECKOTO CaliTa BBISBICHBI CIIEAYIOIINE KIIACCHI TOIH30-
Bareneil: «[lomp30BaTens» U «AIMUAHHCTPATOPY.

OmnpepenuM 3a1a41, KOTOPBIE PEIIAiOT JAHHBIE KIIACCHI.

Knaccy «Ilomp30Batenb) JOCTYIHEI CIEAYIOMINE 3a1a9H:

- BO3MOXXHOCTh CBOOOJTHO MPOCMATPUBATh BCE pa3JieNibl cailTa 3a UCKITI0Ue-
HUEM aJIMHHICTPAaTOPCKOI YacTy;

- KOIHPOBaTh HH(POPMAIUIO C CaliTa U MCIOIB30BATh €€ B COOCTBCHHBIX IIe-
JISIX, U3MEHSIS Wn jonodHsis [20].

TpeboBanuem s knacca «I1onbp30BaTenby SIBISETCS BO3MOXKHOCTD HCIIOJIh30Ba-
HUS MHGOPMALUH C CaifTa.

Knaccy « AnMHHHCTpATOp» JTOCTYIIHEI Bee (DYHKIUH TOCTYITHBIE Kitaccy «Ilois-
30BaTeNb» U TAKXKE pelIaeT CIeAyIoe 3a1aun:

— nobaBJeHNE, PEJAKTHPOBAHHE U yTAICHHE YPOKOB,

— no0aBJeHUE, PeJaKTHPOBAHKE U yTAICHHE CTATEH;

- nobaBiieHNe, pelakTHPOBAaHHE U yAalIeHHe HHPOPMAIHH 10 pa3fieiaMm;

- 3arpys3ka (aitioB Ha cepsep.

TpeboBanueM Jyis Kinacca «AIMHUHUCTPATOPY SBISETCS BO3MOXKHOCTH BBINOJI-
HATh CBOU 3aJlayMl Ha cauTe.
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B mpeuiaraemom MeTo e HoCTpoeHust iormdeckoit Mmoaenu b/ BBeaeHs! 1Ba Bia
otHomeHui. Onpenenenue 1:OTHONIEHNE—CYIIHOCTD T'e€ CO CXeMOi Re ¢ MHOXkecTBOM
aTpuOyTOB Ae— 3TO KOHEYHOE MHOXKECTBO OTOOPaKCHUH.

CornacHo mozmenu «CymHOCTb-CBA3b», 00BEKTHI, Y4eT KOTOPBIX XOTAT BECTH
MTOJIb30BATEIH, MPEICTABIIIOTCS CYITHOCTSAMH, 8 B3aUMOOTHOIICHUS MEXIY ITHMHU
CYLIHOCTSIMU TMPEACTABISIOTCS SIBHO OMNpEIEeNeHHbIMU CBS3AMU. JlaHHAsh MOJeNb
JOJDKHA OTIPEIENUTh U MIPEJOCTaBUTh BCE CYITHOCTH €l,e2,...,en mpeaMeTHoH obura-
CTH, C YKa3aHueM MHOecTBo atpudytoB Ael={Aell, Ael2,..., Aelk}, Ae2={Ae21,
Ae22,..., Ae2l},...,Aen={Aenl, Aen2,..., Aenm} Ui K&KJIOH U3 dTHX CYIIHOCTEH, a
TaKxke, CBA3U c1,c2,...cp MeXIy yKa3aHHBIMH CYIIHOCTSAMH. B maHHOM ciydae HET
HEOOXOIMMOCTH YKa3blBaTh, KaK MMEHHO CBS3aHbI CYLIHOCTH, JJOCTaTOYHO IPOCTO
OTIPENEeNUTh X HaJW4Yhe MEeXAy 3THMH cymHocTsmu. Korma momens «CymIHOCTH-
CBs13p» TOTOBA MIPUCTYIIAEM K Ipolieccy nmpeodpa3oBanus ee B Moaens OC2, cocros-
IUH U3 CICIYIONINX YeThIPEX 3TaIoB.

Merton noctpoenus gorudeckoir monenu b/l ocHOBaH Ha KOHLENTyalbHOH MO-
nenu B/, v cocToAmuit U3 CaeaAyOIUX 3TANOB:

- IpeoOpa3oBaHUe CYITHOCTEH B OTHOIICHUSA. Bce ompeneneHHbIe CYIIHOCTH B
KoHIenTyansHoN Mozaenu «CyurHocTb-CBs3b)» NpeoOpa3oBbIBaéM OIWH K OJHOMY B
oTHoIIeHus. B mporecce npeobpazoBanHus HE0OXOAMMO 00paTUTh BHUMAHNE HA HIICH-
TU(PHUKATOPHI CYIIHOCTEH, TaK KaK OHU OyIyT KJIFOYaMHU B MPEOOPa30BaHHBIX OTHOIIIC-
HUsX. HeoOxoamMo ompenenuTs KITF0YM ISl BCeX MPeoOpa3oBaHHBIX OTHONICHHH.
Ecmu npenTudukaTopa y CyImHOCTH HET, TOTIa HEOOXOIUMO 331aTh €r0 B OTHOLICHUHT
B Buzae wmodva. Cymmuoctu el,e2,....en ¢ MHOXecTBOM aTpubyToB Ael={Aell,
Ael2,..., Aelk}, Ae2={Ae21, Ae22,..., Ae2l},...,Aen={Aenl, Aen2,..., Aenm} Tipe-
o0Opa3oBbIBaeM B OTHOIIEHUs rl,r2,...,rn co cxemoil R, rae MHOXeCTBO aTpuOyTOB
Al={All, Al12,..., A1k}, A2={A21, A22,..., A2l},...,An={Anl, An2,..., Anm}.

Ha nanHOM 3Tarme peamu3yeTcst TOJBKO MPOIece MpeoOpa3oBaHus CYIHOCTEH B
OTHOLIEHUS, M YCTAaHOBJICHU KJIFOYell B 3TUX OTHOIIeHUsX. Ha aToM mepBblii atarm 3a-
BEpIIAETCs, MOCIIE Yero MepexoauM K CIEeIyIomeMy dTaIry.

- IEKOMITO3UIIS OTHOIIEHUH Ha «OTHOIIEHUS-CYIIIHOCTH» U «OTHOIIEHUS-CBS3bI-
BaHU». Ha 3TOM 3Tare Heo0X0oAnMO MpOaHATN3UPOBATE KaXKI0€ OTHOIICHHUE T, IOTY-
YEeHHOE Ha MepBOM JTalle.

I'maBHas 3amaya — ONpeeNUTh B aHATM3UPYEMOM OTHOIICHUH I' aTPUOYTHI, CCHI-
JIAIOIIUE Ha JPYTHe OTHOIICHHs. Takue cChUIOYHBIC aTpHOYTHI OMpEAessieM ¢ OMO-
LTG0 OIIEpaTOpa MepecedeH st CXeM MM aTpudyToB otHomeHuil. [Tycts K 6yner mHO-
JKECTBOM KJTIOUeH Juis oTHOIIeHus 1(A) co cxemoir R={A}={A1,A2,...,Al} tne A —
KOHEYHOE MHOXKECTBO aTprOyTOB, BKIIOYAIOIIEE MHOXKECTBO Kitoueit K

CrnemoBaTebHO, OTHOIICHUS 11 ¥ 1] OBUTH JEKOMIIO3UPOBAHEI HA 1B OTHOIIICHUS-
CYIIIHOCTH M OJTHO OTHOIIICHHE — CBSI3bIBAHUE.

3necs He0OX0ANMO 100aBHUTh, YTO HEKOTOPHIE OTHOIICHHS B paMKax TpeOoBaHMI
MPEIMETHOMN 00JIACTH MOTYT COCTOSITH TOJBKO M3 aTPHOYTOB IPYTUX CyIIHOCTEH. JlaH-
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HOE MHOXKECTBO aTpHOYTOB, XOTS U COJIEPIKUT MHOXECTBO aTPUOYTOB JIPYTHX CYIIHO-
CTel, OHO Oy/meT COOCTBEHHBIM, TaK KaK ONMCHIBACT KOHKPETHYIO CyIIHOCTH. Ciiemo-
BaTEJIbHO, JEKOMIIO3UIINIO HEOOXOIMMO BBITIONIHSTE, YUNTHIBAsl TPEOOBAHHHI ITpEAMET-
HoM o6mactu. OCHOBHAA L1 —JOOUTHCS MaKCUMaIbHON PacIIUPSEMOCTH CTPYKTYPbI
Bl B 6ynymem. Eciu npuaepxuBaThesi 3TOH 1IeH, TOrJa HEOOXOAMMO BCE CBS3H
MEXy OTHOUICHUSIMH — CYI[HOCTH PEaIH30BaTh C IIOMOIIBIO OTHOLIEHUH — CBSI3bIBa-
HUS, aTPUOYTHI KOTOPBIX COCTOAT HCKIIFOUNTEIHHO U3 HACHTH(OHUKATOPOB WITH KITFOUeit
OTHOILCHUI — CYIIHOCTEH, 1 MHOT1a U3 HEOOXOIUMBIX JIOTIOJIHUTENIBHBIX aTPHOYTOB.

Ha3BaHne OTHOIIEHWIO -CBSA3BIBAHME JAeTCsA CIEAYIOIUM obpasom: «Cymr-
HOcTh 1 CasseBatommas CymHocTs2 ...». K mpumMepy, HeoOX0auMO CBsI3aTh OTHOIIIE-
aue CTYJIEHT ¢ otHomenuem ['PVIIIIA, Torna HasBaHUE «OTHOIICHUS-CBS3bIBA-
Hus» Oymer CTYJIEHT T'PVIIIIA.

JlanHas [eKoMIo3MIMs HE TpeOyeT OT KOHIeNnTyalabHOW Mojenu «CyIIHOCTb-
CBs3b» OmIpeieNieHHs, KaKiM 00pa30M CBSI3aHBI CYIIIHOCTH MEXIY COOOMH, TO €CTh, HET
HEOOXOMMOCTH YKa3bIBaTh CBS3U THIA «OAHUM K OJHOMY», KOAWH KO MHOTHMY WU
«MHOTHE KO MHOTHMY». | TaBHOE IOKa3aTh, KaKHE CYIIHOCTH CBA3aHBI MKy COOOH.

OmnucaHHBIA Tpolece JEKOMITO3UIUH SBISETCS OOIIMM IPHHIMIIOM HEOOX0au-
MO IeKOMITO3HMIIMH, Ha CaMOM JieJie JAHHBIH MIPOIECC MOXKET OBITh O0JIee CIOKHBIM B
3aBHCHUMOCTH OT KOHLEeNTyanbHOH Mozaenu «CymHocTh-CBsA3b», H HAINYHE MHOXKE-
CTBa JJONOJIHUTEIILHBIX aTPHOYTOB B OTHOLIIEHHE-CBSA3bIBAHHUE 3aBUCHT OT TPEOOBaHUH
MpeIMETHON 00JIacTH.

IIpennoxenHslit MeTO  MpoekTUpoBaHUs Moaenu b/l nmeer psa NpeuMyILecTB
10 CPaBHEHHUIO C TPAJUIUOHHBIMI METOAAMH NIPOEKTHPOBaHMs Mojenu b/

— IIpocToTa MeTOAMKH, I7Ie HET HEOOXOJUMOCTH HCCIEA0BATh HA HAIMIHE PA3HOTO
poJa 3aBUCUMOCTEM (TPaH3UTUBHON, MHOTO3HAYHOM, 3aBUCUMOCTH COSTUHEHHS);

— KonkpeTHsle maru mocTpoeHus! MOJICIH;

— JIroOyro MOZIeNb «CYNTHOCTB-CBSI3b» MOXKHO IIpeoOpa3oBath B Moaeis OC2.

JlaHHBII METO IPIMEHEH NPH pa3padoTke Jorndyeckoit moxenu b/ nadopmarm-
OHHOH CHCTEMBI IO YIPABJICHUIO y4EOHBIM IIPOLECCOM IO KPEJUTHOH TEXHOJIOTHH
o0yueHus. B pesynpTare mpuMeHeHHs JaHHOTO METO/A MOTY4HUIOCH JIOTHUECKast MO-
Jgens BJI. BeineneHHble OTHOIIEHMS SBISIOTCS OTHOIIEHHSMH — CYIIHOCTH, a BCE
OCTaJIbHBIC OTHOLICHUSMHU -CBSI3bIBAHMUSL.

Ecmm nns maHHO#M mipenMeTHOW 00acTH MPUMEHHTH TPATUIMOHHYIO TEOPHUIO
HOPMAJIBHBIX ()OPM, BO3MOKHO, CTPYKTypa Oy/IeT ONITUMAJILHOH, HO TOJILKO JI0 BBE/Ie-
HUS N3MEHEHHUIl B 3Ty CTPYKTYpY, KOTOpbIe 00pa30BaiiCh COTTIACHO HOBBIM HJIH U3-
MCHCHHBIM TpeOOBaHUIM NpeaMeTHOH obnactu. Kaxnast HopManbsHas ¢popma, OpueH-
THUpPYETCs] Ha TPeOOBaHMSA BO BpeMs pa3pabOTKH CTPYKTYpPBI, TEM CaMbIM CTPYKTypa
MoJTy4aeTcst abCOMIOTHO HE MOATOTOBICHHON K OyAyIeMy peaKTHPOBAHHIO.

CnenaH cpaBHUTEJBHBIN aHAU3 MIPEJIOAKEHHOTO METO/1a TPOEKTUPOBAHUSI C TPa-
JTUIIMOHHBIMH MeTo/IamMu pazpabotku mojaenu bJ1. Iyt Toro, 4To0bI MoKa3ath Kak pado-
TaeT pacIupseMocTh CTpyKTypbl bJ1, Obin ycTpaneHs! u3 TpeboBanuii «I pymmna 1o BbI-
60py», KOTOpask CO3/1aeTCsl HA OCHOBE BBIOPAHHBIX CTYICHTAMU TUCLUIIINH. Tak Kak U3
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UCXOJHBIX TpeOOBaHUI MBI YOpaJIM OAWH THII TPYIIIbI, CIIEI0BATENBHO, 110 KJIacCHIe-
CKOMY IpUHIMIy HOopMmanu3auuu, cymHocTs ['PYIIIIA mpucyTcTBYeT B CyLIHOCTH
CTYIAEHT. Hdomyctum, MpOILIO HEKOTOPOE BpeMs IOcie BHEAPCHUS HHPOPMAIHOH-
HOM CHCTEMBI, U B TPEOOBaHUAX MPEIMETHON 00IaCTH NOSABIAETCA HOBBII TUIT TPYIIIBI
— «['pyrma o Be16opy». Ecin yunThIBaTh, 4TO JAHHOE N3MEHEHHE HE TpeOyeT repepas-
pabotku cTpykTypsl B/I, To cymiecTByeT ABa peleHus: JaHHOMH IPOOIeMBI:

— Jlo6aButs atpudyT {I pynma mo Beidoopy} B otHomenue CTY/IEHT;

— Jlu6o noGaBUTH emie OJHO OTHOLIEHHE, KOTOPOE CBSOHKET OTHOIICHHE
CTYJEHT ¢ HOBBIM THIIOM TPYIIIIEL.

Kax nokasano uccienoBaHue, HU OHO U3 BBIIEYKa3aHHBIX PELICHUI HE IPUBEAET K
yTELMTENbHBIM pe3yabTaTaM, a HA000POT, IPUBEJET K CIAECAYIOMINM HEOCTATKaM:

- YBenuueHune oobeMa NaMsTH XPaHUIHUIIA JTaHHBIX;

- TpynoeMkoe U3MEHEHHUE 3alPOCOB;

- CHIKEHHUE ITPOU3BOUTENBHOCTH 00pa0OTKH TaHHBIX;

- [JosiBneHMe M30BITOUHBIX TAHHBIX.

IIpoBeneHo 3KCIEpUMEHTAIbHOE CpaBHEHME JTIorHuecKo Mojenu b/, noctpoen-
HOH C IPUMEHEHNEM IIPEATI0KESHHOTO METOoAa, ¢ Jorndeckoil monensio b/, paspabo-
TaHHOM TPaAUIIMOHHBIM ITOJIX00M HOPMAaIU3aLUN OTHOLICHUH.

Takum 06pa3oM, MOKHO CKa3aTh, YTO MPEATIOKEHHAsI METOANKA HE IIPOCTO MO-
KPBIBA€T TaKWE OCHOBHBIE KPUTEPUS, KaK «LEIOCTHOCTHY», «YCTPaHEHUE M30BITOYHO-
CTH M aHOMalWi MOIU(HUKAILNI», «ITOBBIIICHHE MPOW3BOAUTEIFHOCTH 00pabOTKH
JaHHBIX», HO TAKXKe 00ECIIEUNBACT «PACIIMPIEMOCT» CTPYKTYpHhI B/I.
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