
A(i)((J)) =~ num (i) .
den ,I = 1,2. (II) 

OTMeniM, "ITO nO.rryqeHHhle Bblpa)f(eHlUl HMelOT O,n:HHaKOBblH 3HaMeHaTenb. Cne,n:OBaTenbHO, J(aHHble 

aMIUIHry,n:Hble qaCTOTHble XapaKTepHCTHKH ,n:On)f(HbI onpe,n:ellilTb He Kone6aHlUl Ka)f(,n:OH H3 060nOqeK, a 6y.llYT 

orrpeneJUITb aMrurn;ry,n:Hble qaCTOTHble xapaKTepHCTHKH CHCTeMbl «ynpyraH 060nO'IKa - BH3KaH HeC)f(HMaeMaH 

lKHnKOCTb - ynpyraj{ 060nOqKa». 

B Ta6nHue npHBe,n:eHhI qaCTOThi 11 BenHt:{HHbI A qX Ha pe30HaHCHbIX qaCTOTax 060JIOl.JeK. PaCqeTbl nOKa

3b1BaJOT, 'ITO 3Hal.JeHlUl aMnJIHT)',n:HOH qaCTOTHOH xapaKTepHCTHKH, paCCl.JHTaHHble no <popMYnaM (II), npaKTH
qeCKH cOBna,n:alOT Ha BceM ,n:Hana30He qaCTOT. 

lJaCTOTa, ru A(2)(ro) , c2 A(I)(w), c2 

5970 7.36'10' 7,36'\0' 
17370 1,11'\0-0 1,11'\0" 
27360 4,57·\O'1J 4,57'10'" 
27400 3,29·\O·IU 3,29·1O-·v 

29330 1.59'10" I 1,59'\0,11 
29340 6,49'10" 1 6,49'10' 1 

PaCqeTbl npoBo,n:HJIHCb ,n:llil Mo,n:enH C napaMeTpaMH: R2 =1.775·\0-1 M, /2 =7.82.10-1M, 8 =2·\0-2 M, 

p=IOJ Kr/M3, v =IO..{; M2/c,~I)=1.85'1O-2 M, £(1)=1,6.10 11 ITa, /l~)=0,25, p~I)=7,4'103 Kr/M3 , ~2)=9.25'1O·2 M, 

£(2)=696·\0 10 11a J.l(2) = 3 4·\0-1 p(2) =2 7-l03 Kr/M3 
, '0" 0' . 

B aMlVIHTy,n:HOH qaCTOTHOH xapaKTepHCTHKH CHCTeMbl Ha6mo,n:alOTCH llleCTb pe30HaHCHbiX qaCTOT, "ITO 

MOJKeT 6bITb 06bHCHeHO HMeHHO HaJIHt:{lfeM ,n:Byx yrrpyrlfX 060JIOqeK, y Ka)f(,n:OH H3 KOTOpbIX ecn CBOH pe30

HaHCHhle qaCTOTbI. Cne.n:yeT 3aMeTHTb, 'ITO COBna,n:elflfe 3HaqeHlfH A qx ,n:llil BHYTpeHHeH If BHelllHen 060nOqeK 

MOJKHO 06bllCHHTb HeC)f(HMaeMOCTblO )f(H,n:KOCTH, Haxo,n:ll'meHCli Me)f(,n:y 060nOl.JKaMIf. TaKHM 06pa30M, B c.rryqae, 

KOr.lla B CJilCTeMe B1l3KaH HeC)f(HMaeMaH )f(H,n:KOCTb Haxo,n:I1TCli Me)f(.n:y ,n:ByMJI 3aMKHYTblMH yrrpyrHMI1 060nOqKa

MH co cB060,n:HbIM TOPUeBblM I1CTeqelflfeM )f(Jilm<OCTIf, Tor,n:a BCll' CIfCTeMa HaqHHaeT Kone6aTbCll' KaK ·e,n:HHoe 

ueJloe. Tor.n:a no,n:60poM MaTepHaJIOB H THnOpa3MepOB CHCTeMbl MO)f(HO He TonbKO YMeHblllHTb Bellif'l.HHbI A qx 
Ha pe30HaHcHbIx qaCTOTax, HO H CJ(BHnyTb pe30HaHCbI B 06nacTH 60nee BblCOKIfX HJJH HH3KIfX qaCTOT. 
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CIIEIJ;II<DIIKA PEAJIII3AIJ;IIU npOrPAMMbI INTEL «OliYllEHHE ,ll;JUI
 
IiYJ(YI.IJ;ErO» B CAPATOBCKOM rOCY,UAPCTBEHHOM YHIIBEPCIITETE
 

E.B. Ky~pHHa, E.E. JIanmeBa 

CapamOBCKUU 2ocyoapcmBeHHblu ylluBepcumem, PoccWt 

Kpei1r EappeTT, rrpeJ(ce,n:aTenb COBeTa ,n:HpeKTopOB KopnopaUHH Intel, Ha O,n:HOM H3 CBOIfX BblcTynneHHH 

CKa:JaJI «TeXHonorWleCKHe ,n:OCTH)f(eHHR HHl.JerO He 3HaqaT, ecnH yqHTenH He 3HaIOT, KaK HX 34!<peKTHBHO HC

llOJlh30BaTb. qy,n:eca TBOpHT He KOMlThlOTephI, a yqHTellil ... )}. C )Toro BblcTynJIeHIDI HaqaJIaCb 6narOTBOplfTenb

HllJl 06pa30BaTenbHall' HHHUHaTHBa KopnopaUl'IH Intel. "-

06pa3oBaTenbHiuI rrporpaMMa Intel «06yqeHHe LJ:IDI 6y.n:ymero» (TIporpaMMa), 06'bll'BneHHall' B 2000 r. 
mfIllh B pH,n:e lllTaTOB CIliA, Ha cero,n:HH OXBaTblBaeT 60nee lJeM TpH,n:uaTb TUlTb cTpaH MHpa H Cl.JHTaeTCli O,n:HOH 

H3 JIY'lWHX no OCBoeHHlO ne,n:arOrHl.JeCKIfX TeXHOJIOrHH H BHe,n:peHHlO B yqe6HblH npouecc HH<p0pMaUl1oHHo

KOMMyHHKaUHoHHbIX TeXHonorHH (I1KT). 

B POCCHlO TIporpaMMa rrpHlllna rrpH no,n:,n:ep)f(Ke MHHHcTepcTBa 06pa30BaHlUl P<1> B HOll'6pe 200 I r. 

ilJaKTl1l.JeCKOe 66yqeHHe no HeH HaqaJIOCb C <peBpaIDI 2002 r. 3a nepHo,n: C epeBpanli 2002 r. no <peBpaJIb 2009 r. 
TOJlbKO B POCCHH no TIporpaMMe 06yQeHO 520 TbIC. yqHTeneH H CTy,n:eHToB ne,n:arorWleCKIfX CneUHaJIbHOcTeH. 

HMeHHo rrpe,n:CTaBHTenH poccmkKoH ne,n:arOrHt:{eCKOH 06mecTBeHHocTH npe,n:nO)f(HJJH peaJII130BbiBaTb 3TY 

nporpaMMY He TOJIbKO ,n:nll' ,n:eHCTBylOmlfX yqlofTeneH, HO H ,n:nH 6y.n:ymlfX yql1TeneH - cTyn.eHTOB 

ne.llarOrHqeCKIfX By30B CTpaHbI. 

Co,n:ep)f(aHHe TIporpaMMbl 6billO pa3pa60TaHO aMepHKaHCKHMH aBTopaMH B 2000 r. H B 2001 - 2003 rr. 

a.uamHpoBaHo no,n: nOTpe6HocTH poccmkKoro 06pa30BaHIDI COTpy,n:HHKaMH I1CHMO PAO M.B. MOHceeBoH, 

M.JO. EyxapKHHoH, E.H. 5IcTpe6u.eBoH. 
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f1porpaMMa COCTOIIT H3 10 B3aHMOCBJI3aHHbIX MoayJlei\': 

MOayJlb 1. ITJlaHHpOBaHHe yqe6Horo rrpoeKTa 
MOayJlb 2. 3J1eKTpOHHbIe pecypcbJ JI)Ul yqe6Horo npoeKTa 

MOayJlb 3. C03.naHHe npe3eHTaI.Uill yqameroc~ 

MOayJlb 4. C03.naHHe ny6mll<aI.I.HH yqamerocJI 

MonYJlb 5. 3JleKTpOHHbIe Ta6mulbI B rrpoeKTHoH pa60Te 
MO.nYJlb 6. C03.naHHe L{l-iL{aKTwrecKHX MaTepHaJIOB 

MO.nYJlb 7. C03.naHHe MeTo.nWlecKHX MaTepHaJIOB 
MOayJlb 8. C03.naHl1e Be6-caHTa npOeKTa 
MOayJlb 9. Pa3pa60TKa IlJIaHa npoBe.neHIDI npoeKTa B IlIKOJle 

Moaynb 10. 3arrnna y'le6HbIX npoeKToB 
K OCHOBHbIM ne.narorwreCKHM .r.neJrM, KOTopbIe JlerJlH B OCHOBy f1porpaMMbI, OTHOCHTCJI: 

1) nWlHocTHo-opHeHTHpoBaHHbIH no.nxo.n; 

2) npoeKTHaJi MeTo.nHKa 06yqeHllil; 
3) rpynnOBbIe <pOPMbI y'le6HOH .ne~TenbHOCTH; 

4) yqe6HO-HCCJle.noBaTeJlbCKa~.ne~TeJlbHOCTb illI<OJlbHID<OB; 
5) MeTo.nbI np06JleMHOrO, pa3BHBalOlllerO H 3BpHcTWlecKoro 06yqeHIDI; 
6) oueHHBaHHe MaTepHaJIOB Ha OCHOBe 3apaHee pa3pa60TaHHbIx KpRTepHeB; 

7) C03.naHHe npHMepOB MaTepHaJIOB ytIe6HbIX npoeKToB yqHTeJUlM 01' JlHUa yqa.r.nHXCJI; 
8) llJHpOKOe HCnOJlb30BaHHe HH¢OpMaIJ.HOHHbIX TexHonorHH H l1.HTepHeT-pecypoB .nJUI C03.namlJl II 

npenCTaBJleHIDI llIKOJlbHHKaMH MaTepHaJIOB Hccne.noBaHHH, nOHCKa, aHaJIH3a H o6061lleHHH. 

Cero.nH~ B POCCIDI .neHcTBylOT 60Jlee I 15 06yQalOmHX nJIOma.nOK Ha 6a3e KJlaCCWleCKHX yHHBepCHTeTOB, 

nenarorWleCKHX By30B H cCy30B, HHCTHryTOB nOBbllneHIDI KBaJIH¢HKaUHH pa60THHKoB 06pa30BaHIDl H RHepOP

MaUHOHHbIX ueHTPoB. O.nHOH 113 Tal<HX nJlOllla.nol< HBn~eTC~ CapaToBcKHH rocy.napCTBeHHbIH yHHBepcHTeT. 

CapaToBcKHH rocy.napcTBeHHbII1 yHHBepclITeT no.nKJIlO'lHJIC~ K f1porpaMMe B ¢eBpaJJe 2005 r. )1.mr BHe

.npeHHJI ITporpaMMbI B yqe6HbIH npouecc By3a Ha 6a3e Capl1.I1KPO 6bIJIO rro.nrOTOBJleHO 10 TblOTOPOB H3 QRCJIa 

npeno.naBaTeJleH <paKynbTeTa KHHl1.T. B 2006 r. K HaM npHcoe.nHmrJlC~ baJIallIOBCI<HH ¢HJIHaJJ CapaTOBCKOfO 

rocy.napCTBeHHoro yHHBepcHTeTa (CrY). 
K cepe.nHHe 2009 r. Ha 6a3e cry no f1porpaMMe 06yqeHo 60nee 2300 qeJlOBeK H3 'lHCJla npeno.naBaTe

JleH By30B H CCy30B, a TaK>I<e Cry.neHTOB ne.narorWleCKHX CneUHaJIbHOCTeH Cry H E¢ cry. 

CneUH¢HKa peaJII13aUHH f1POrpaMMbI B cry 3aKJIlOqaeTC~ B TOM, 'ITO OCHOBHOH ueneBOH rpynnoH JlB

mnoTC~ cry.neHTbI - 6yaymI1e yqHTeJUI ¢H3HKH, MaTeMaTHKH, HCTOpHH, 6HOJlOrHH, reorpa<pHH, HaqaJIbHoi! 

llIKOJlbl H T..n. 
CO cTy.neHTaMH no rrporpaMMe rrpOBO.nIITC~ ceMecTPOBoe 06ytIeHHe B paMKax TaKHX .nHCUHIIJIHH KaK 

«I1H<popMaUHOHHbIe 06yqalOlllHe CHCTeMbI», «l1.crronb30BaHHe HOBbIX l1.T B yqe6HoM npouecce», «MeTO.n rrpo

eKTOB C Hcnonb30BaHHeM l1.KT», «MeTo.nHKa H TeopH~ 06yqeHH~ HH¢OpMaTHl<e». 

C03.naTemIMH nporpaMMbI peKOMeH.nOBaHO npOBO.nHTb 06yqeHHe B Te'leHHe 24 'laCOB C HCnOJlb30BaHI1eM 

KOMrrblOTepoB, no.nKJIlOqeHHbIX K l1.HTepHeT. MbI pacllIHp~eM KypC 3a C'leT JleKUHOHHbIX 3aIDITMH, Ha 1<0TOPblX 

no.np06HO paCCKa3bIBaeM cTy.neHTaM 0 Mo.nen~ H MeTo.nHKe npHMeHeHIDI l1.KT B 06pa30BaHHH, cnoc06ax BH

3yaJJH3aUHH HH¢opMauHH, HCnOJlb30BaHHH l1.HTepHeT B 06yQeHHH Pa3JlWlHbIM npeL{MeTaM. 
Cne.nyeT OTMeTHTb, 'ITO f1porpaMMa BKJIlOqeHa B yqe6HbIH MaH nOBbIilleHIDI KBaJIH¢HKaUHH y'lHTeJIe!\ 

CapaTOBCKOH 06naCTH. I-IauHf BblnyCKHHKH npHXOMT B fiKOny, y)Ke OCBOlffi .naHH)'JO f1porpaMMy H HMeJl COOT

BeTCTBYlQlllee CBH.neTenbCTBO. 
,[(JIJI npeno.naBaTenen MbI opraHH3yeM KpaTKOCpOqHbJe KYPCbI nOBbIllIeHHJI KBaJIH<pHKaUHH C RCnOJlb30

BaHl1eM MaTepHanOB nporpaMMbI. 

Y4aCTJole Cry B f1porpaMMe n03BOnHJIO He TOJlbKO rrepei1HI Ha Ka'leCTBeHHO HOBbIH ypoBem 

nonroTOBKH 6y.nYlllHX y'lHTCJlCH, HO nepeOCMbICJlHTb B03MO>I<HOCTH rrpHMeHeHIDI ne.narOm'leCKHX TeXHOJIOfHil 

l1 J1KT B npO<peccHOHaJIbHOH .neJlTenbHOCTH nperro.naBaTeJUl. BOT JlHillb HeCKOJlbKO O1'3bIBOB CJIymaTeJIeil 

J1porpaMMbI, npome.nIllHX 06y'lemle Ha 6a3e CapaTOBcKoro rocy.napcTBeHHoro yHHBepcHTeTa: 

A.A. rOpHOB, .nHpeKTop BOJlbCKOrO ¢HJIHaJJa BcepoccHHcKoro KOJlJle.n>I<a cTPoHTenbcTBa MOCTOB l1 rliJl

pOTexHwrecKHX coopy)f(eHMH: «f1porpaMMa Intel «06yqeHHe JI)Ul 6y.nymero» cnoc06cTByeT KOMnJleKCHoMY 

pa3BHTHlO JlWlHOCTH, a TaK)i{e ¢OpMHpoBaHHlO y npeno.naBaTen~ HaBbIKOB, He06xo.nHMbIX JI)Ul .naJlbHeHmeil 

npo¢eccHoHaJJbHOH .neJITeJlbHOCTID>. 

M.B. ITopTeHKo, aCCHCTeHT Ka¢e.npbI lIH¢opMaTHKH H nporpaMMHpoBamur CrY: «f1porpaMMa Intel 
«06y4eHHe JUlJl 6y.nYlllero» - 31'0 peaJIbHOe npH061lleHHe cTy.neHTOB H npeno.naBaTeneH K HHHOBaUHOHHblM 

TeXHOIlOnIllM B 06pa30saHHH, aKTHBHoe BJIa.neHHe KOTOpbIMH n03BOJlJleT COBepllIeHCTBOBaTb Ka'leCTBO nOAro

TOBKH CneUI18JH1CTOB B JIlO60n 06J1aCTH». 

O.nHloIM 113 HanpaBJleHHll I1porpaMMbI JlBJUleTCJI opraHH3aUHJI H rrpOBe.nCHHe .!l)lJl BbInYCKH!1I<OB rrpo

rpaMMbI, TblOTOPOB H opramnaTopOB 06yqeHHJI MHorO'lHCJleHHbIX KOmcypCOB «}fCTOPIDI ycnexa MORX yqeHH

KOB», «B ¢oKyce y'le6HbIH npoeKT», «ArrxHMH~ npOeKTa», «BHpTyanbHbIc aHreJlbI» H .np., HanpaBJleHHblX na 

BHe.npeHHe yqHTeJlJlMH rrpoeKTOB B ytIe6H.hIH rrpouecc B IlIKone, Ha pa3BHTHe TPeHepaMH H TblOTopaMH npo

rpaMMbI MeTo.nWleCKHX TPeHHHTOB H peKOMeH.naUHH .nJUI cnyruaTerreH KypCOB H TblOTOPOB 06yqalOlllHX IlJlOma
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nOK. .AaHHhle MepOnpIDITIDI nO,lUlep)f(lfBaIOT .uyx .ll06poro conepHWlecTBa H COTpY.llHWIeCTBa Cpe.llH Bcex KaTe

ropHH yqacTHHKoB nporpaMMhI. 

Tal< 6a3e Cry 6bIJIO npoBe.lleHO 9 ceMHHapoB BblrryCKHlfI<OB nporpaMMbI, ueJlb KOTOpbIX opraHH3aUHoH

HO·MeTO.llI-f'leCKM nO,lUlep)f(KH cTy.neHToB-BbIrrycKHHKoB nporpaMMbI Intel «06)'tIeHHe .llJI~ 6ynymero». 

B paMKax Ka)f(.llOrO ceMHHapa npoBo.nlUICJl KOHKypc npoeKToB. B 06meH CJlO)f(HOCTH Ha KOHKypCbJ 6blJIO 

npe.ucTaBJIeHO 60JIee 220 pa6oT, aBTopbI .JIY'ilIIHX pa60T H3 <poH.lla nporpaMMbI Intel «06yqeHHe )lJUI 6ynylilero» 
6hlJlH Harp~.lleHbI npH3aMH. ITpHMepbI pa60T: 

Hanpaf3JJeHUe «cjJU3uKa» 
1. KaK 06pa.3ylOTCJl 6pH3bI? 

2. ITOqeMY fJla3a Hac 06MaHblBalOT? 

Hanpa6JJeHUe «acmpOHOMUf/.) 
I. Koma noraCHeT COJlIfue? 

2. lITO cpblBaeTCJl 3a 06JlaKaMH? 

Hanpa6JJeHUe «zeozpacjJUJl» 
1. I1H.llIDI: CTpaHa 3ara.llOK? 

2. lIY.lleca CBeTa: HX TOJlbKO ceMb? 

Hanpaf3JJeHUe «ucmopUJl» 
I. BeJIHKaJl OTeqeCTBeHHM BORHa: MOfJlO JIH 6bITb HHatIe? 

2. KaK nOBJIHHJlH BHKHHfH Ha HCTOpmo EBpOTIbI? 

Hanpa6JJeHUe «6uOJJOZUJl» 
I. KypHTb lUIH He KypHTb? 

2. LITO TaKoe BHpyC? 

Hanpa6JJeHUe «MameMamUKa» 
1. LIHCJIa rrpaBJlT MHpOM? 

2. LITO TaKOe OpHraMH? 

Hanpa6JJeHUe «Ha'laJIbHaJl lUKOJJa» 
1. LITO MO)f(eT 30JlOTaJl phI6Ka? 

2. ITOqeMY paCUBeJl nO.llCHe)f(HHK? 

Hanpa6JJeHUe «6blClUaJl lUKOJJa» 
I. KaK )f(HTb cerO.llHJl, qT06bI HMeTb waHCbI YBH.lle-fb 3aBTpa? 

2. r.lle 3aKaHllHBaeTCJl peaJIbHOCTb H HaqHHaeTCJl BHpTyaJIbHOCTb? 

D03HaKOMHTbCJl C pa60TaMH, BblllOJIHeHHhIMH B paMKax nporpaMMbI Intel «06yqeHHe )lJUI 6ynywero», 

MOlKHO Ha caRTe «TBOpqeCTBO CTy.neHTOB» (http://star.sgu.ru/sites). 

B 2007 r. KopnopauIDI Intel BblcTYTllfna C HOBbIMH 06pa30BaTeJIbHhIMH HHHUHaTlfBaMH. B qaCTHOCTH, 

6h/JIa HHHUHHpoBaHa pa3pa6oTKa OQHO-.llHCTaHUHOHHOH Bepcmr ITporpaMMbl, KOTOpM B Poccmr 6bWa 3arryme

Ha nHJIOTHhIM 06Pa.30M B oKT1l6pe 2007 r., a B 2008 r. CTaJIa 06me.llOCTynHoH .llJIJl Bcex 06yqaIOIllHX llJlOma.llOK. 

P33pa6oTaHhI H BHe.llpeHbI B )'tIe6HbIH npouecc TeMaTWIeCKHe MOnyJIH: «COUHaJIbHble cepBHcbI Be6 2.0», 

((YqIfMCll .llyMaTb BMeCTe», «MCCJIe.llOBaTeJIbCKaJl .lleJlTenbHOCTb yqaruHXCll», «YnpaBJIeHtJeCIGl:H npoeKT B 06pa

30BaHl1H», 1<0Topble .llOnOJIIDlJOT H paCnmpJllOT OCHOBH)'lO qaCTb nporpaMMy 3a CtIeT H3)'tIeHHH HOBbfX Cpe.ncTB 

HKT Ii MeTO.llOB npHMeHeHIDI HX B npo<peccHOHaJIbHoi{ ne.llarorHtJeCKoH.neHTeJlbHOCTH. 

B 2009 r. llJlorua.llKa CapaToBcKoro rocYHHBepCHTeTa BblcTynlUIa co CBoeH c06cTBeHHOH HHHUHanmoH 

llJIH cTy.lleHTOB ne.llarOrWIeCKHX CneUHaJIbHOCTeH pa3pa60TaH TeMaTWIeCKHH MOnyJIb «McnOJlb30BaHHe Cpe.llbI 

Moodie )lJlJl pa.3pa60TKH 3JIeKTpOHHbIX KYPCOB». OTMeTHM, "ITO Moodie (Modular Object-Oriented Dynamic 

Learning Environment) - 3TO MO.llYJIbHaJl 06beKTHo-opHeHTHpOBaHlIall .llHHaMlf'IeCKM 06)'tIalOmaJl 060JIOqKa. 

OHa npe.llCTaBJIJleT C060H nporpaMMHbIM KOMllJleKC C illHpOKHM cneKTpoM <PYHKUHOHaJIbHbIX B03MO)f(HOcTei%, 

npenH33HaqeHHbIH .llJIll C03.llaHHll H ynpaBJIeHIDI 3JleKTpoHHb!MH KypcaMH. 

TeMaTWlecKHH MOnyJIb BKmoqaeT B ce611 H3)'tIeHHe CJle.zry1OIllHX BonpocoB: 

1. Oco6eHHOCTH npoeKTHpoBaHHJl 3JleKTpOHHOro Kypca. 

2. HaCTpOHKa H ynpaBJleHHe 3JleKTpOHHbIM KypCOM. 

3. .IJ:06aBJIeHHe pecypcoB (nOJlCHeHlUI, TeKcToBoH cTpaHHUbI, Be6-cTpaHHUbI, CCbIJlKH Ha Be6-cTpaHHuy 

Hill! ljJailJT) B 3JIeKTpOHHbIH KYpC. 

4. .IJ:06aBJIeHHe 3JleMeHTa Kypca (JIeKIUIJl, ceMHHap, 3a.llaHHe, TeCT, onpoc, rJloccapHii) Hero HaCTpoHKa. 

5. OpraHH3aUHJl B3aHMO.lleHCTBIDI yqaCTHHKoB 06pa30BaTeJIbHOrO npouecca C nOMOIllblO <popYMa, tIaTa, 

06MeHa co06rueHHllMH, wiki-TexHoJIofHH. 

6. OpraHH33uHH KOHTpOJIJl yqe6HOH .neJlTeJlbHOCTH B 3JIeKTpoHHoM Kypce. 

.AaHHbIH TeMaTHtJeCKHH MO.llYJIb 6hIJI anp06HpOBaH Ha 38 cTy.lleHTaX epH3lf'IeCKOrO epaKyJIbTeTa Cry, KO

Tophle B paMKax 16 'laCOB npaKTlf'IeCKHX 3aHJlTHii no .llHCuHI1JIHHe «MeTo.llHKa H TeOpHJl 06yqeHIDI HHepopMa

THKHl> H3yqHJIH B03MO)f(HOCTH Cpe.llbI Moodie. A B paMKaX KypcoBoro npoeKTHpoBaHIDI .llaHHble CTY.lleHTbl pa3

pa60TanH 3JIeKTpoHHbIe KypCbI, nOCBJlmeHHble Pa3JIWIHblM pa3.lleJIaM WKOJIbHOrO Kypca «MH<popMaTHKa H HH

~opMaUHoHHo-KOMMYHHKaUHoHHble TeXHOJIOrIDl». C BbITIOJIHeHHbIMH pa60TaMH MO)f(HO 03HaKOMHTbCJl Ha caH

re http://start.sgu.ru. 

bJIaro.napll nporpaMMe Intel «06yqeHHe )lJlJl 6ynyIllefO» cTy.lleHTbI Hawero YHl1BepCHTeTa, nOJIyqHBlliHe 

nenarOfWleCKoe 06pa.30BaHHe, npHXO.L(JlT B IllKOJIbI, BoopY)f(eHHble cOBpeMeHHbIMH MeTO.llHKaMH H HHCTpYMeH
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TaMI1. CepTl1epl1KaT, nOJITBep)f(JIaIOlI.(I1H npOXO)f(JIeHl1e npOrpaMMbI, llBJUIeTCli Cepbe3HbIM BKJlanOM B nop1'l\Joull 

MOlIOnOrO ytll1TeJUI. 3HaHHlI 11 HaBbIKI1, norry'J'eHHble B paMKaX KypCOB 11 Ha CeMl1Hapax, n03BOJUlT 06maTbCl to 

lllKOJIbHHKaMI1 Ha HOBOM lBhIKe -1I3bIKe HHTepHeTa, HOBbIX TeXHOJlOrHH, 1I3bIKe 6ynymero. 

3BOJIIOUM.H THIIOB ,L(AHHhIX B .H3hIKAX C, C++, C# 

E.B. Ky.upHHa, M.B. OrHeBa 

CapamoeCKUU 2ocyoapcmeeHHbiU yHueepcUmem, POCCUf/. 

P33BI1T11e 1I3bIKOB nporpammpOBaHIDl llIJIO napaJIJIeJIbHO C p33Bl1Tl1eM BbI'II1CJII1TeJIbHOR TeXHIDOI. On' 
HHM 113 nepBblX «nOJIHOll,eHHbIX)} 1I3bIKOB nporpaMMlipOBaHIDI MO)f(HO CIJI1TaTb 1I3b1K acceM6lIep, B KOTOpOM 

flOllBI1JTI1Ch CIfMBOJIl1IJeCKHe HMeHa )l1I1I 0603HatIeHIDI nepeMeHHblX 11 KOMaHn. 3TO fl03BOJII1JT0 p33pa6aThIBan. 

Ha acceM6JIepe KOMnaKTHble 11 BbICOKOnp0l13BOnl1TeJIbHble flporpaMMbI. BMeCTe C TeM, JlJUI Hanl1CaHI1JI nalKe 

CaMOH. npOCTOH nporpaMMbI Ha acceM6JIepe npOrpaMMHCry Tpe60BaJIOCb 3HaTb MallJl1HHbIe KOMaHJlbl KOHKper· 

HOro TI1f1a npOll,cCcopa 11 HanpHMYIO 06pallJ,aTbCli K naHHbIM, p33MellJ,eHHbIM B ero perHcTpax. 

CTpeMl1n~JlbHOepit3BHTl1e BbI'J'HClTlneJIbHOH TeXHI1KI1 BO BTOPOR nOJIOBHHe XX B. BelIO K6bICTpOH CMeHe 

Tl1nOB H MOneJIeR npOll,eCCOpOB, n03TOMY CTaJIO He06xonl1.M0 06ecne'J'I1BaTb armapaTHYIO nepeHOCHMOCTb npo· 

rpaMM. '3TO npl1BeJIO K flOllBJIemflO 1I3blKOB nporpaMMHpOBaHl1l1 BbICOKOro YPOBRlI. ilPOrpaMMbI CTaml pa3pa

6aTbIBaTbCli Ha j{3bIKaX, «CXO)f(HX) C eCTeCTBeHHbIMI1 1I3bIKaMl1. 

P33BI1Tl1e 1I3bIKOB nporpaMMl1pOBaHIDI BbICOKoro YPOBRlI n03BOJII1JT0 C03naBaTb OTHOCI1TeJIbHO 60JIbllIHe 

no 06beMy nporpaMMbI, peaJIl13YIOllJ,l1e JIOCTaTOtIHO ClIO)f(IfbIe BbI'J'HCJII1TeJIbHbIe aJIrOpl1TMbl. OnHaKO C POCTOM 

06beMa nporpaMM CTaHOBI1JTOCb HeB03MO)f(HbTM ynep)f(HBaTb B naMlITI1 Bce neTaJIl1 HX peaJIl13all,HH, H CTMO He

06XOnliMbIM CTpyKTypHpOBaTb l1HepopMall,HIO, BbIneJIlili rnaBHoe 11 oropacblBali HecyllJ,eCTBeHHoe. 3TO npMBeJlO 

K nOllBJICHHIO CTpyKTypHoro nporpaMMl1pOBUHWf. 

ilepBbIM UIarOM B naHHOM HanpaBlIeHHH CTalIO HCnOJIb30BaHHe nonnporpaMM, KOTopbIe n03BOJUlJII1 no

ClIe HX p33pa60TKI1 11 OTJIanKI1 OTBJIe'J'bCli OT neTaJIeH HX peaJIH3all,l1l1. BTOPbIM marOM CTaJIa B03MO)f{HOCTb 

C03naHIDl c06CTBeHHblX TlmOB naHHbIX, n03BOJUllOmHX CTpyKTypi1pOBaTb 11 rpynrrnpOBaTb HHepopMall,HTO. )l;rui 
pa60TbI C c06CTBeHHbIMI1 Tl1naMI1 naHHbIX CTaJIH p33pa6aTbTBaTbCli CneUHaJIbHbTe nOnnporpaMMbI, KOTopble 

06benHHlIJIHCb B MOnyJIH H nOMellJ,aJIHCb B 6H6JIHOTeKy nonnporpaMM. TaKHM 06paJOM, BO Bcex lI3bIKaX npo

rpaMMl1pOBaHIDI flOllBHJIHCb 06IUi1pHbIe 6H6JIHOTeKH CTIlHnapTHbIX nonnporpaMM. 

OnHHM H3 1I3bIKOB, peaJIl13YIOllJ,HM KOHuenUHH CTpyKTypHoro nporpaMMi1pOBaHHlI lIBJIlIeTCli 1I3bIK C, KO

TOPbIH 6bIJI p33pa60TaH .ll:eHI1COM PHT'J'H B 1972 r. [1). Cpenl1 npeHMyllJ,eCTB 1I3bIKa C CJIenyeT OTMeTHTb 803

MO)f(HOCTb nOJIy'J'eHIDI nporpaMMHOrO KOna, CpaBHI1.MOrO no CKOpOCTH BbITIOJIHeHIDI C nporpaMMaMI1, Hanll.CaH

HbIMH Ha lI3bIKe acceM6lIepa. 3TO CBlI3aHO C TeM, tITO C HMeeT He TOJIbl<O nOJIHbIH Ha60p cpenCTB CTpYKTYpHoro 

nporpaMMHpOBaw, HO 11 06lIanaeT Ha60poM HH3KoypoBHeBblX CpenCTB, 06ecne'J'HBaIOmHX nocTyn K annapaT

HbIM cpenCTBaM KOMnbloTepa. 

713blK C lIBJIlieTClI cTporo THnH3HpOBaHHblM 1I3blKOM, T.e. npH 06bllBlIeHI1H HneHTHepHKaTopoB (HMeH ne

peMeHHbIx, KOHcTaHT, epyHICUHH) Tpe6yeTcli YK33aTb ero THIT. ilPli 3TOM Tl1n onpeneJIlIeT: BHYTpeHHee npen

CTaBlIeHl1e JIaHHbIX B naMlITI1 KOMnbIOTepa; 06beM onepaTHBHoH naMllTI1, He06xo,n:HMOH ,ll:JUI p33MellJ,eH.I1JI 3Ha

yeHl1l1 naHHoro T1lf1a; MHO)f(eCTBO 3Ha'J'eHI1H, KOTopble MoryT Ilpl1HHMaTb BeJIl1tIl1HbI 3Toro THIla; onepaUll.l1 Ii 

epYHI<lI,HI1, KOTopble MO)f(HO npIlMeRllTb K BeJIHtIHHaM 3Toro Tl1na. 

CTaHnapT 1I3bIKa C BKJIIO'J'aeT B ce611 6330BbIC THnbJ (ueJIbIe, BellJ,eCTBeHHbIe, CHMBOJIbHbIe, JIOrHtIeCKI1H) 

11 THIlbl, onpeneJIeHHble IlOJIb30BaTeJIeM (nepelJ.HCJIHMble, MaCCl1BbI, CTpyKTypbI, epaHJIbI, CCbIlIKI1 H YK33aTeJII1). 

KpoMe 3Toro cyweCTByeT CneUl1aJIbHbIH nlll void, KOTOpblH: He rrpenHa3Ha'J'eH )l1I1I xpaHeHHlI 3HalJ.eHHH H rTpli

MeHlleTCli 06bIlJ.HO nJIli 06bllBJleHHlI nonnporpaMM-epyHI<lI,HH, 1<0TOpble He B03BpallJ,aIOT 3Ha'J'eHIDI. C OnHOff CTO

pOHbI, TaKOe MHoro06p33He THrIOB n03BOJUIeT rrporpaMMHcTy BJIHlITb Ha pacnpeneJIeHHe pecypCOB BO BpeMlI 

BbIIlOJIHeHIDI nporpaMMbl. A C npyroH CTOpOHbI - 3TO HaKJIanbIBaeT Ha rrpOrpaMMHCTa OTBeTCTBeHHOCTb 3a )],0

nycTI1MOCTb cOBeprnaeMblx onepaUHH C naHHblMH. 

CTpyKTypHbIH no.u:xon n03BOJIHJI C03JIaBaTb nOCTaT04HO KpynHbie npoeKTbI, a TaK)f(e 3a C4eT rOTOBblX 

6116JIHOTeK, YMeHbIllaTb BpeMli HX p33pa60TKH H 06JIer4aTb HX Monl1epHKaumo. Ho CJIO)f(HOCTb nporpaMMHoro 

06eCne'leHlHI nponOJI)f{aJIa B03pacTaTb, H Tpe60BaJIHCb Bce 60lIec CJIO)f(Hble CpencTBa ee npeo,n:OJIeHHlI. l1,llel1 

cTpyKTypHoro npOrpaMMl1pOBaHIDI nOJlYQI1JTH CBoe .aaJIbHeHillee p33BHTHe B 06beI<THO-OpHeHTHpOBaHHOM npo

rpaMMi1pOBaHHH (OOil). Oail - 3TO He npOCTO HOBbIR no.u:xo,lJ, B nporpaMMi1ponaHI1H, 3TO HOBal! napa,n:HrMa, 

KOTOpllii orrpe.ueJIlieT MOneJib CTpyKTypHpOBaHllii HHepopMall,.HH, OpraHH3aUHI1 naHHblX 11 BbIlJ:HCJIeHHH. 

f1apanl1rMa Oail OCHOBbIBaeTClI Ha BBeneHHH nOIDIHrn «KJTacc». B nporpaMMHOM nOHHMaffil.H «KJTaCC» 

lIBfllleTCli Tl1nOM .uaHHbIX, OIlpe,n:emleMhlM nOJIb30BaTeJIeM. KOHKpeTHble BeJIl1IJl1HbI nllla naHHhTX «KJTacc» Ha

3bII3aIOTC51 3K3eMllJIlipaMH KJlaCca VJII1 06beKTaMH. 

OCHOBHblMI1 npl1HUl1naMI1 OOD lIBJUliOTCli I1HKancyJUlUIDI, HaCJIe,n:OBaHHe 11 nOJIHMopepH3M. Ji(HKanCYJIlI

UIDI - 3TO 06beJJ.I1HeHHe B OLlHOM KJIaCCe .uaHHbIX 11 MeTOnOB fiX 06pa60TI<I1 B COQeTaHHI1 C COKpbITl1eM HeHY)f{

HOH )]JIll I1CnOJlb30BaHHlI 3THX naHHbIX I1HepopMall,HeH. 3TO n03BOJUleT 113MeHHTb peaJImauHlO KJTaCca, He 3aTpa

rl1Bali caMy nporpaMMY, npH yCJTOBl1l1, tITO HHTep<peik KJTaCca OCTaHeTCli rrpe)f(HHM. HaCJIe,n:OBaHHe - 3TO B03
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