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METOOUKA KOHCTPYUPOBAHWUA
COAEP)XAHUA YYEBHbIX 3A0AY
C MOMOLLUbIO ANOAKTAYECKOU NHXXEHEPU

B crarbe paccMaTpuBaeTcs METOIMKA KOHCTPYHPOBAHHUSI COAEPKAHMUA Y4eOHBIX 3a1a4 ¢ NO-
MONIBIO TUAAKTHYeCKO HHKeHepun. [IpuBoasiTcs MeTOAbI IBPHCTHKH, TAKHE KAK: MEeTO[
noa0dopa, MeTo/] BBeICHH NIePEeMEHHOM, MOMCK 3aKOHOMEPHOCTH. B cTaThe NpuBeieHb] Npu-
Mepbl y4eOHBIX 32/1a4, COCTABJIEHHBIX € OMOLIbIO TUIAKTHYECKOH HHKEHePUH.

KuroueBble €10Ba: Memoo 36pucmuKi, Memoo noobopa, Memoo 66e0eHUs: NePeMeHHO, NOUCK
3AKOHOMEPHOCHU, OUOAKIMUYECKAsL UHIICEHepUsl, KOHCIMPYUPOBAHUe 3a0ay

Iloa nupakTU4YecKOl MHXKEHEpPUEH MBI
OyzeM TTOHMMATh TIeJICHAPABIICHHOE H3Y-
YCHHE, MPOCKTUPOBAHUE U KOHCTPYHUPOBA-
HHE TUIAKTHYECKUX OOBEKTOB, B YACTHO-
CTH yYeOHBIX 3a/1ad.

[Tpu npoeKTUpOBaHUU 1 KOHCTPYHUPOBA-
HUU y4eOHBIX 3a]]a4 Mbl UCTIOB3YEM KOH-
CTPYKTUBHOE TUAAKTHYECKOE MBIIIICHHE
U ABPUCTHUKU, UCTIOJIB3YIOIINECS MIPU pe-
[ICHUH 3a]1a4.

KoHCTpyKTHBHOE TUIAKTHYECKOE MBIIII-
JIEHUE OTMPASTCS Ha CIIETYIOIINE TIPHHITH-
IbL; JIy4Ille BIIyOb, YEM BIIUPH; TPOIIECC
Ba)kKHEE, YeM pe3yibTar. [I[puHmmn «rydrie
BITyOBb, YeM BITUPEY: JTYUIIIe PEITUTH OTHY
3aJlauyy TpeMs CIoco0aMu, 4yeM TPH 3ajia-
49y oHUM criocoOoM. [IpuHIun «mporecc
Ba)KHEE, YEM PE3yNbTarT»: MPU PEIICHUH
3a/1a4 TIaBHAsS I€JIb HE MPOCTO MOIYIHUTh
MIPABUJIBHBIN OTBET, 2 CTUMYJIUPOBATH ITPO-
LIECCHI MTOMCKA peleH s, 0OMeHa HIIesIMH,
apryMeHTallluH TOTO WJIM WHOTO criocoba
perieHus.

Iox 3BpHCTHKO MBI TOHUMaeM 00IIacTh
WCCJIeIOBAaHUSI METOJIOB PEIICHUs 3aaad.
Hwuxe npuBeneHsl 3BpUCTUKHU, KOTOPBIE
UCIIOIb30BAIUCH IPU COCTABICHUU MPHU-
BEIEHHBIX HIKE yaeOHBIX 3ama4. [Ipu pe-
IIEHUH 3a/1a4 3BPUCTHUKHU MOTYT HCIIOJIb-
30BaTbCsl KaKk OAMHOYHO, TaK U B KOMOH-
HalUU.

JBPUCTUKA. METOJ IOJIEOPA

Cnyuatinwiii noobop. Perienne HaxoauT-
cs1 myTéM mpo0 1 OMMOOK: CHavaja MmpoBe-
psieTcsl OfIHA MPOU3BOJIbHAS KOMOMHAIHS,
3aTeM JIpyras, Moka ClydaiHbIM 00pa3oM
He OyneT HalJIeHO MPaBUIIBHOE PEIlCHHE.

THocneoosamenvruiti noobop. Ilpenrno-
JaraeT Ha4yajo pelIeHUs 3a1aqu He C Tpo-
W3BOJILHOW KOMOWHAIIWH, & C MOCIeI0oBa-
TEJILHOTO aHaJIN3a YCIIOBHUS 3a/1a4H.

L]enenanpagnennviii n0060p OTINYACT-
Cs1 OT TPEABIIYIIUX TEM, YTO KOMOUHAIIUU
HOIOUPAIOTCS UCXO/SI U3 OIPEACIEHHOTO
YCIIOBHSI.



Merton nmogdopa 3h(hekTHBEeH B TEX CITy-
Yasx, Korja:

* JI0CTaTOYHO MpO3payHa U MOHSTHA
uzes peuieHus;

* ©CTb BO3MOXXHOCTb I1epedparh Bce Ba-
PHaHTBI PELICHUS;

* B 3aJaye COACPKUTCS KOHEUHOE KO-
YEeCTBO BAPUAHTOB IIOMCKA PEILICHHUS.

Depucmura. Memoo egedenus nepemeH-
Hoti. MeToz BBeJIeHH IepeMeHHOM 3P dek-
THBEH B CIIydasx, KOraa:

* B YCIIOBUH 3aJ]a4H collepkuTcs (pasa
«is1 1F000T0 (KaXKA0T0) »;

* B YCJIOBHMH 3aJayd MPEICTABICHO
00JIBIII0E KOJIMYECTBO BAPHAHTOB WM CHU-
Tyaruii;

* 3a7a4ya HE MOXKET OBbITh peleHa apy-
I'MM CIIOCOOOM, KPOME COCTABIICHHUS YPaB-
HEHHS;

* pelieHue 3a1a4u TpeOyeT ToKa3aTeb-
CTBa U PACCMOTPEHMSA OOIIEro ciydas.

Depucmuxa. Touck 3axoHomepHOCHmU.
[IpuMeHeHne SBPUCTHKH IIOMCK 3aKOHO-
MepHOCTH» 3(PPEKTUBHO B TeX CIydasXx,
KorJa:

* 3aJ1aH MacCHUB YHCEIT;

* 3aJ1aHa Kakasi-HUOyIb YHCIIOBAas IO-
CJIEI0BATENLHOCTD;

* uHdopMaIys, TaHHAS B YCIIOBHH 3a-
Jla4M, MOJKET OBITh OpraHn3oBaHa B (op-
M€ YHCIOBOW TaOJUIBI UM HOCIEA0Ba-
TENLHOCTHY;

* [0 YyCJOBUK TpebyeTcs chenarh
KaK0e-TO YHCIIOBOE 0000IIeHHE.

Hwxe npuBeneHsl npuMepsl yaeOHBIX
3a/1a4, COCTABJICHHBIX C TOMOIIBIO AUIAK-
TUYECKOM MHKEHEPHUH.

3agaua 1. BoiBecTu Ha 9KpaH Bce Tpex-
3HAYHBIE YMCIIa KPAaTHBIE TPEM.

Pewenue 1

Yucno 102 xpatHO 3, ¥ 3TO HaUMEHbIIIee
13 TPEX3HAYHBIX YUCEI, TIOAXOIAIINX HaM
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o ycioBuro 3afa4uu. Cieayroliee Yrucio
102 + 3 = 105 Taxxe kparHo 3 u T.1. Tor-
Jla OPraHu3yeM IUKJI U OyJleM BBIBOJUTH
Ha JKpaH BCE TPEX3HAuHbIC YMCIa HAYH-
Has ¢ 102, ¢ mrarom 3. OHAKO MTOCKOJIBKY
B sa3bike [lackaip miar 1ukiia MOKeT OBITh
paBeH TonbKo 1 wimu —1, mpuMeHnM HeOOITb-
IIYI0 XUTPOCTh: OPTaHMU3YyeM IHKII Iepe-
6opa uucen ot 34 no 333 (34 =102/3, ...
333 =999/3) c warom 1 1 OyaeM BBIBOAUTD
Ha dKpaH 3TH YHCIa, YMHO)KEHHBIC Ha 3.
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IIporpamma 1
program prl;

var i: integer;
begin

for i:=34 to 333 do
write (3*1,” ©);

end.

Pewenue 2

[Iporpamma 2

Opranuzanus UKIa «IsD.
program pr2;

var i: integer;

begin

for i:=100 to 999 do

if i mod 3=0 then write (i,” °);
end.

Pewenue 3

Yucmo 102 kparHO 3, 1 3TO HaNMEHbIIIee
U3 TPEX3HAYHBIX YMCEIl, TOJXOAAIINX HaM
1o ycnoBuIo 3a1aun. Crenyrolee 4uciio
102 + 3 = 105 Taxxe kpatHo 3 u T.1. Tor-
Jla OpraHu3yeM LUKI U OyJeM BBIBOAUTH
Ha DKpaH BCE TPEX3Ha4YHbIC YKCIa HAYMHAS
¢ 102, ¢ marom 3.

IIporpamma 3

OprasHu3zanysi OUKJa ¢ MpeayCcIOBHEM.

program pr3;

var i: integer;

begin

1:=99;
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while 1<999 do

begin

1:=1+3;

write (i,” °);
end;

end.
Pewienue 4
[Iporpamma 4
OpraHu3aiys IUKJIa ¢ MOCTYCIIOBUEM.
program pr4;
var i: integer;
begin

1:=99;

repeat

1:=1+3;

write (i,” ©);
until 1>996;
end.
Pewenue 5
IIporpamma 5

KoHncTpyupoBaHue TpeX3HAYHBIX YHCET
no nepebopy eIUHHUII, IECATKOB, COTEH,
C HOCJEAYIONINM BBIJICICHUEM TE€X TPEX-
3HAYHBIX YHCCII, KOTOpI)Ie JCIISITCA Ha TpI/I
0e3 ocTaTka.

program pr3;

var a, b, ¢: integer;

begin

for a:=1 to 9 do

for b:=0 to 9 do

for ¢:=0 to 9 do

if (a+b+c) mod 3=0 then write
(a*100+tb*10+c,” );

end.

Pewenue 6

BcnomuuM €€ oJHo CBOMCTBO KpaTHO-
CTH YHCIy 3: eciy cyMMa [udp HEKOTOpoO-
ro yucia KpaTHa 3, TO U caMO 3TO YHCIIO
kpatHo 3. [Ipu aTom nudpsr uncna Gyaem
M3BJIEKaTh U3 €0 COOTBETCTBYIOIIMX pa3-
psanos. Hanpumep, nycts gaHo yucio 326.

Torma, 4TOOBI MOXYYHUTh TUPPY cOTeH (3),
HY>KHO BBHITIOJHUTH [EJIOYHCICHHOE Jie-
JICHHE MCXOIHOTO umcia Ha cto (326 div
100 = 3). lns momy4eHus: mudpbl aecsT-
KOB HYXXHO M3 MCXOJHOTO YHCIIa BBIYECTh
udpy coTeH, yMHOKeHHY0 Ha 100, a 3a-
TEM BBINOJIHUTH LEJIOUHUCICHHOE JeTICHNE
Ha 10 (326-3*100) div 10)=2). dns moy-
YeHHs ke TUPPBI SOUHULl HY)KHO U3 HC-
XOTHOTO YHCIIa BBIACIUTH OCTATOK OT Je-
nerus Ha 100 (326 mod 100 = 6). UmenHO
TaK B MPOTPaMMe B CTPOKaX:

a =1 div 100 — ompeznenenue nepBoit
UGB! (KOIIMYECTBA COTEH);

b = (i-—a*100) div 10 — ompenencHue
BTOPOH LU(PHI (KOTUIECTBA ACCATKOB);

¢ =1mod 100

MBI ¥ TTOTy4aeM IU(PBI COTEH, IECIATKOB
W eJIMHMUII JIS 9rcia X. A Janee B CTPOKe:

if (a+b+c) mod 3=0 then write(i,” °);

BBITIOJHAETCS TIPOBEPKA KPAaTHOCTH CyM-
MBI IUQP YUCITY 3 ¥ TIPH BHITIOJIHEHUH 3TO-
T'O YCJIOBHSI TPOM3BOAMUTCS BBIBOJ, HCXOA-
HOTO 4HcIa Ha kpad. CTpOKH xe:

for 1:=100 to 999 do

Begin

end;

OPTaHU3YIoT Mepedop BCEX TPEX3HAUYHBIX
yucen (onepaTopHsie ckoOKH begin ... end
HEO0OXOJMMBI, TIOCKOJIBKY B TeJIe IUKJIA CO-
JEPXKUTCSI HECKOJIBKO OMEPaTOPOB).

IIporpamma 6

program pro;

var a, b, ¢, i: integer;

begin

for :=100 to 999 do

begin

a:=1 div 100;

b:=(i-a*100) div 10;

¢:=1 mod 100;

if (a+b+c) mod 3=0 then write (i,” °);

end;

end.



3agaua 2. BeiBecTu Ha 9KpaH Bce Tpex-
3HAYHBIE YHUCIIA, CyMMa IUPP KOTOPBIX
paBHa ceMH

Pewenue 1

3mech OpraHu3yeTcs MPOCTON mepedop
B LIMKJIC BCEX BO3MOXHBIX TPEX3HAUHBIX
gucen (ot 100 1o 999) ¢ Beinenennem uudp
13 TEKYILIEro TPEX3HaYHOTO YKcia U Ipo-
BEPKOI BBHITIOTHEHHUS 33JaHHOTO YCIIOBHSL:

* a=1idiv 100 — onpeneneHue neppoii
nupsl (KOTHIECTBA COTEH);

* b=(i—a*100) div 10 — ompenenecHme
BTOPOil HU(pHI (KOJUYECTBA ACCATKOB);

* ¢ =imod 100- ompenenenue TpeTbei
nudpsI (KoMmIecTBa eIUHUIT);

* NpoBepseTCs, HE paBHA U CyMMa
uudp a + b + ¢ uckomomy uuciy 7.

IIporpamma 8

program pr8;

var a, b, ¢, i; integer;
begin

for 1:=100 to 999 do
begin

a:=i div 100;
b:=(i-a*100) div 10;
c¢:=i mod 100;

if (a+b+c)=7 then write (i,” °);
end;

end.

Pewenue 2

OT0 CBOETO posia «peleHne OT IPOTHUB-
HOT0»: TIPH TIOMOIIIU JIBYX BIIOYKEHHBIX 11~
KJIOB BBITIOJTHSACTCS IIepedop BCEX BO3MOXK-
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HBIX 3HaueHUi nmudp B paspsaax emxuHUIL
u aecaTkoB (kaxaas nudpa — ot 0 10 9),
3aTeM BBIYUCISICTCS (BBIYUTAHUEM TEKY-
MIMX 3HAYEHUH 3TUX OUdp U3 UCXOIHOTO
YcIa 1) IpeanoaaraeMoe KOJMIeCcTBO CO-
TEH ¥ POBEPSACTCS, JISKUT JIX OHO B JIOITY-
cTUMoM nuana3one ot 1 10 9. (B otnnune
oT 6oJiee TPUBHUATIHLHOTO Iepedopa B IUKIIC
TAKXKe ¥ 3HAYEHUN COTEH C MOCIEYIOIIEH
MIPOBEPKOIN PaBEHCTBA CyMMBI TEKYIIUX
3HaueHwH udp Yrcay 7 Tako# crocod mo-
3BOJISICT 3HAYUTEIBHO YMEHBIIUTH BPEMs
paboThl IPOTpaMMBl.)

[Iporpamma 9

program pr9;

var a, b, ¢: integer;

begin

for a:=1to 9 do

for b:=0 to 9 do

for c:=0to 9 do

if (at+b+c)=7 then write
(a*100+b*10+c,” );

end.
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Pewenue 3

IIporpamma 10

program prl0;

var a, b, c: integer;

begin

for a:=1to 9 do

for b:=0 to 9 do

if (7-a-b)>0 then write (a*100+b*10+7-
a-b,” °);

end.
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