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OINTUMM3ALIUSA AJITOPUTMUYECKUX KOHCTPYKIIUIA
IIPU OBYYEHUU ITPOI'PAMMUWPOBAHUIO
(Ha npuMepax s3b1K0B nporpammupoBanus Python u PascalABC.net)

AnHOTanusa: B craTtee paccMaTpuBaroTCs BO3MOXKHBIE MHTEPIPETALNN KIACCUYECKUX aJIro-
PUTMOB, aITOPUTMUYECKHX KOHCTPYKIMH Yepe3 MHCTPYMEHTHI, 3aJI0KEHHBbIE B CpellaX U SI3bIKax
nporpamMmupoBanus. Ha nmpuMepax npoaeMoHCTpUpPOBaHbI UX IIPOCTOTA, JOCTYIIHOCTh BOCIPUSTHS
JIOTWKY ¥ TIPUHITAIIOB, HA KOTOPBIX OHU C(POPMHUPOBAHBIL.

KuaroueBbie cioBa: [Iporpammuposanue Ha Python, nporpammupoBanue Ha Pascal ABC.net,
JIrOPUTMUYECKIE KOHCTPYKIIMH, OTIEPAaTOp YCIOBHS, OIIEPATOP MOBTOPEHHUSL.

Abstract: The article discusses the possible interpretations of classical algorithms, algo-
rithmic constructions through tools embedded in the environments and programming languages.
The examples demonstrate their simplicity, the availability of perception of logic and the principles
on which they are formed.

Keywords: Python programming, programming on PascalABC.net, algorithmic
constructions, condition operator, repetition operator.

C xaxapIM THEM Bce OOJIbIIE PACTET CIIPOC HAa MHKEHEPHBIE CIEIMAIBHOCTH U CIIEUATIBHO-
CTH, CBSI3aHHBIE ¢ IporpamMmupoBaHueM [1]. JlaHHas TeHAEHIUS U KpHUBas POCTA MOIYJSPHOCTH
npodeccun [Iporpammucra 00yCIOBIEHBI TAKUMU COLMATIBHBIMA U SKOHOMHYECKUMH (aKTOpamu
KaK pOCT KayecTBa JKU3HHU, a COOTBETCTBEHHO PACTyIIUil CIIPOC HA HHHOBALIMOHHBIE OTPEOUTEIb-
CKHE TPOJIYKTHI, CTAOMIBHOCTh CIIPOca Ha PHIHKE TPyJla Ha CIEIUAIUCTOB-IIPOTPAMMHUCTOB H, CO-
OTBETCTBEHHO, BHICOKMI YPOBEHb OIUIATHI TPyJa CIEIHAINCTOB JaHHOW Kareropuu [2]. U Ha done
3TOr0 JOCTATOYHO OCTPHIM BHUAMUTCS BOIIPOC KAYECTBA ITOATOTOBKH KaJIpOB B BY3€.

BaxxHo ydecTh, 4TO Halle Ipy MOCTYIUIEHUH HA TEXHUYECKHE CIIEIUAIBHOCTH B By3 HEOOXO-
JIMMO UMeTh ToKyMeHT o ciaue [ A o undopmatuxe n/unu (yaie) puszuxu. Heobxoaumocts Ha-
JWYWs CBUJIETENBCTBA O pe3yibraTax [ YA mo mHpopMaTHKe MpH MOCTYIICHHH TaKXe Jajo CBOH
MTO3UTUBHBIA TOJYOK K POCTY MOIYJISIPHOCTH JAHHOIO HamlpasiieHUs noarotoBku Ha III crymenn
o01mero o6pa3oBaHus.

Paznen «Anroputmusaius u nporpamMmupoBanue» B kypce «Mupopmaruku u MUKT» Ha Beex
CTyMEeHSX 00Iero oopa3oBaHusl Hanboiee eMKUH U (KOHEYHO, 10 CYyOBEKTHBHOMY MHEHHIO, MHO-
I'MX) CJIOKHBIN B 0cBoeHHHU. Ecii B Kypce o01ero oopazoBaHust coAepiKaHUe eIl BhI3BIBACT CI0XK-
HOCTH, TO JJIs1 00y4aroIMXCsl Ha CTYIIEHU BBICHIETr0 00pa30BaHUs MOHUMAHUE TAKOTO MOHSTHUS, KaK
«aNTOPUTMHUYECKHE KOHCTPYKIMHY, Ja)ke B MEpPBbIE CEMECTPhl 0OYUYEHHUs, YK€ He JOJKHO BBI3BI-
BaTh CJIOKHOCTH, U CJIEYET TOBOPUTH O COBEPLICHCTBOBAHUU ITPUMEHEHHS X B 00IIEH CTPYKType
pa3pabaTbIBaeéMOil MPOrpaMMBl.
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PaccmoTpum HEKOTOpBIE BO3MOXKHBIE MPUEMBI U SI3BIKOBBIE HHCTPYMEHTHI ONTUMH3AIUN aJl-
TOPUTMHYECKHX KOHCTPYKITUH TIPH WCIIOJIB30BAaHUK cpebl mporpamMmmupoBanus Pascal ABC.NET
(coBpeMeHHasl cpesia HauboJIee NOMyJISIPHOTO B cepe o0yueHus s3bIka mporpaMmupoBanust Pascal)
W si3bIKa MmporpamMmupoBaHus Python (B cTaThe paccMmarpuBaeTcsi BepcHs 3 sA3bIKa, TPUMCUYAHHE)
(camprii monyJsipHbIi 361K B 2018 rogy mo Bepcuu nnnekca TIOBE — unnekc, onenuBaromuii mo-
MYJISIPHOCTD SI3BIKOB IIPOTPaMMHUPOBAHUS).

Onucanue nepemeHHbIX: KIaccudecKkasi CTPYKTypa MpOrpaMMbl Ha MHOTHX SI3bIKaX TPaJIUIU-
OHHO COCTOsIJIa M3 HECKOJIbKUX pPa3/ieioB, B YHCIEe KOTOPBIX ObLT pa3/iel OMUCAHUS [IEPEMEHHBIX.
HamGonee dyeTko Takas CTpyKTypa mpocliexuBaiach B s3bike Pascal. B mocnennux oOHOBIEHHSIX
cpenbl Pascal ABC.NET Takas HeoOX0IMMOCTh yXe oTaja [3], a TakyKe TOSIBHIIaCh HOBast TCHIICH-
IIUs B ONTUMU3AIMHU KOJIA: «IIEpeMeHHas TaM, TJie OHa Hy)Ha». Hampumep, TpaAuIIMOHHO TIpH UC-
MIOJTE30BAHMM OllepaTopa moBTopeHus for Ha s3bIke Pascal TpeGoBanock 00s13aTeNIbHO ONMUCATh Tie-
pEMEHHYIO-TTapaMeTp MOPSIIKOBOTO THIA, KOTOPHIH OTCUMTHIBAII BCe 3HAYCHHSI OT HA4YAJIHLHOTO 3Ha-
YeHHs 70 KoHeuHoro (BKmounTeabHO). Cpena Pascal ABC.NET mpemiaraet HOBBIM CHHTAKCHC, I10-
3BOJISIFOLIUI OMTUCATh MIEPEMEHHYIO TaM, Ie OHA HyXHa:

fori =1toNdo ...

Pemm 3a7ady: cocTaBUTH IporpaMmy, KOTOpas 3arpaiiiBaeT BBO/I II€JIOT0 YHCiia U BBIBOJAUT
Ha 9KpaH ero KBajJpaT. BXoaHble naHHBIe: BXOTHAS CTPOKA COJIEPKUT €IMHCTBEHHOE IIEJI0E YHCIIO.
BbIxoHble JaHHBIE: HYKHO BBIBECTH KBaApaT Yncia:

Knaccnueckoe pemenue Ha Pascal (ciieBa) u pemenue Ha PascalABC.NET (cnpasa)

var begin

a:integer; var a:=readinteger;
begin write(sqr(a))
read(a); end.

write(sqr(a))

end.

B mpuBenenHoM kojie (cmpaBa) BHIHO, UYTO TEPEMEHHAs MOXKET OBITh HE TOJHKO OIHCAHA
BHYTPH TeJla IIPOTPaMMBbI, a TaK:Ke HOBas (DYHKIMS CUMTHIBAHHS 3HAUCHHS C KJIABHATYPHI (IEJI0-
YUCIICHHOTO 3HadeHwus ). readinteger — QyHKIIHS, a IIOTOMY OHA MOXET OBITh MCIIOJIh30BaHa HETIO-
CPEJICTBEHHO KaK 4acTh BbIpaxeHus. [losBiieHre naHHON (QYHKIMH TO3BOJIIET HAM CJIENaTh mapa-
nenb ¢ s3pikoM Python m gyskmmeit input() B HEM. C ydeToM 3TOT0, a TaKXKe HOBOTO crocoda Bo3-
BEJICHUS B CTEICHb, JAHHBIA KOJ MOXET OBITh YIPOIIEH J0 BUJA, IJIe IEpEMEHHAs HUKaK HE UC-

TIOJTB3YEeTCSI:
Pemenue nHa PascalABC.NET (caieBa) un Ha si3bike Python 3 (cnpaBa)
begin print (int(input()) ** 2)
write (readinteger ** 2)
end.

Kopmeowc. TlpoBoast mapainenb MEXIY paccMaTpuBaeMbIMH SI3bIKAMH HEIb3sl HE OTMETHUTD
nosisrienre B cpere PascalABC.NET takoro Tuma JaHHBIX KaK KOPTEX — JI0 3TOr0 MWHCTPYMEHT,
cBOMCTBeHHBIA TOJNBKO Python [4]. [losBieHMEe KOpTeXel CHUIIBHO MEHSeT KJIACCHYCCKUH CTHIIb
MPOrPaMMUPOBAHUS 1 OITUMHU3UPYET MHOTHE aITOpUTMUYECKe KOHCTpYKIuu. Hanpumep, 3amada
MIOMEHSTh MECTaMU 3HAUYEHUS JBYX IMEepEMEHHBIX, KOTOpas paHblie TpeOoBaja HCIOJIb30BAHHE
TpeThell epeMeHHOW WU BHITIOJTHEHHE Yepe/ibl apu)MEeTHUECKUX JeHCTBHIA, Tereph cBelach K BH-
ay:

(a, b):= (b, a) (na Pascal ABC.NET) unu a, b = b, a (1a Python)

Taxxe B KauecTBe mMpUMepa MOXKHO YIOMSHYTh HACKOJIBKO JIAKOHUYHBIM CTAaHOBUTCS pealu-
3arus anroputMa EBknuaa ns Haxoxaenus HOJI aByx uucen:

Pemenue Ha PascalABC.NET (ciieBa) n Ha si3pike Python 3 (cmpaBa)

begin a = int (input ())
var (a, b):= readinteger2; b = int (input ())
while b <> 0 do while b = 0:

(a, b):= (b, amod b); a,b=b,a%b
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print(a) print(a)

end.

Onepamop noemopenus. Panee B TeKcTe YHOMHHAJCS omepaTop MoBTOpeHus for — mmeer
CBOM IPEUMYIIIECTBA, HO €CTh Tak)Ke HeKoTopble HemoctaTtku. Cpena paspadbotku Pascal ABC.NET
ctasl Ooraue 3amojIy4uB B CBOI apceHas HOBBIHA orneparop noBTopenus foreach. [Ipu paGore mapa-
MeTp JAaHHON aJTOPUTMHUYECKON KOHCTPYKIUU MpoOeraeT HEMOCPeICTBEHHO MO AJIeMEHTaM KOHCT-
pykropa. PaccMoTpuM Ha mpuMmepe: JaHHBIE O POCTE CTYJEHTOB MPEACTaBICHBI B HEYIOPSI0UCH-
HOM MaccuBe. CKOJIBKO CTYAEHTOB UMEIOT POCT BBIIIE CPEIHEro MoKaszaTes Mo rpyme?

var

{B pa3nene var onuceBaroTcs MaccuB A, epemenHbie SR (real) m K (integer)}

begin

{3amaeM 31eMEeHTHI MaccHBa A, BEIUUCIISIEM HX CpeHee apudmeTraeckoe SR}

foreach x : integer in A do K += integer(x > sr);

{BeBoaum rckomoe 3naueHue K}

end.
[IpuBeeHHbIH BBIIIE KO/ IEMOHCTPUPYET HECKOJIBKO MOMEHTOB, CYHIECTBEHHO OTJIMYAIOIINX
cpeny Pascal ABC.NET ot npuBbIUHBIX KOHCTPYKIMH si3bIKa [lackaris:

1. [Tapametp X KoHCTpYKIHMH foreach onmcan «Tam, rje OH ITOHATOOUIICSY;

2. [Mapametp X B koHCTpYKINH foreach — 3HaueHNe MaccuBa A, a He «CUETUYHKY;

3. OHa U3 Bapualyii 3aIucy orepaTopa MpuUCBauBaHUS: +=, -=, *=, /=,

4. Ucnonb30BaHMe MMEHHU TUIIA JJAHHBIX (integer) B kKauecTBe QYHKIUU Mpeodpas3o-
BaHUs TUIA JIAHHBIX;

5. Konctpykius K += integer(x > sr), koTopasi mo3Boimia He mpruberarh K UCMOJIb-
30BaHUIO OMEepaTopa yCIOBHUSL.

A (namboa-...). JIamOna-BeipaskeHus: (uiau sm6aa-gpynkuus B Python) — aTo ocobast kKoHCT-
PYKIIHS, IPUMUTUB COBPEMEHHOT'O MPOrPaMMHUPOBAHUSI, KOTOPBIN MOJydaeT Bce OOJbIIee mpume-
HeHue. VIX mpUMeHeHre 3HaYMTelIbHO MOXET ONTHMHU3UPOBATh KOJI, BHECTH OCOOCHHBIN «BKYC» B
pe3ysbTaTr, OTMETUTH OoJiee BHICOKUI YpOBEeHb pa3zpaboTunka. Hampumep, nomyctum, uyto A — He-
KU 11eJIOYNCIIeHHBIA MaccuB. Toraa

a.Where(x -=> x mod 2 = 0).Select(x -> x*x).Println;

MO3BOJISIET B UCXOJIHOM MAacCHBE OTOOpaTh BCE YETHBIC YHCIIA, BHIYACIUTH UX KBAAPAT U BBI-
BECTH BCE Ha dKpaH. AHAJIOTHYHBIN TipuMep Jiist Python:

print(" .join(map(lambda x: str(x**2), range(1, 101))))

IJIe OJTHA TOJIBKO 3Ta CTPOKa MO3BOJISIET HAM MOCTPOUTH Habop uncen ot 1 go 100, BErYucinuTh
WX KBaJpaThl U BEIBECTH BCE HA DKPAH.

To HeMHOroe OTMEYEeHHOE BBIIIE PACKPHIBAET KAUECTBEHHBIM POCT MHCTPYMEHTOB ISl CO-
BPEMEHHOT0 pa3paboTUrKa, TEM CaMbIM CTaBsl HOBBIE 3a/1a4M MEPe]] OpraHu3alusiMU, KOTOphIe mep-
BBIX TOTOBST. Takke CTOUT elle pa3 00paTuTh BHUMAaHUE HA JIEUCTBYIOIIME TPOrpaMMBbI IOJTOTOB-
KM CICIHATUCTOB W YCHUJIHTh MX 32 CUET MPUMEHEHHS] OPUTUHAIBHBIX, JIOMYCTUMBIX WHTEPIpEeTa-
U KJJACCUYECKUX aJITOPUTMOB, KOTOPBIE MIPeIIaraloT COBpEMEHHBIE Cpe/ibl pa3pabOTKH.
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