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Annotatsiya: C++ dasturlash tilida sana va vaqt bilan ishlash keng targalgan va
muhim masaladir. Ushbu magolada C++ ning standart kutubxonalari, xususan
<ctime> va std::chrono kutubxonalaridan foydalanib, vagtni olish, formatlash, vaqt
intervallarini hisoblash, va kechiktirishlar yaratish kabi imkoniyatlar ko'rib chigildi.
C++ dasturlash tilida vagtni boshqgarish va o'lchash imkoniyatlari nafaqgat tizimlar,
balki foydalanuvchi interfeysi va test jarayonlarida ham keng qo'llaniladi. Yangi
C++ versiyalarida vaqt mintagalarini boshgarish va kabisa yillari bilan ishlash
imkoniyatlari yanada rivojlangan. Sana va vaqt bilan ishlashda bu vositalar samarali
va aniq ishlashni ta'minlaydi.

Kalit so‘zlar: C++ dasturlash tili, sana va vaqt, <ctime> kutubxonasi,
std::chrono kutubxonasi, vaqtni formatlash, vaqt intervallari, vaqgtni o'lchash, kabisa
yil, vaqt mintagalari, C++11, C++20, tizimlar va dasturlar, test va tahlil, yangi
imkoniyatlar.

AHHOTAUMS: B sa3vixe npoepammuposarnus C++ paboma ¢ damamu u epemeHem
ABNAEMCSL 8AJICHOU U WUPOKO PACNPOCMPAHeHHolU 3aodavel. B Oanuoti cmamove
PACCMOMPEHbL BOZMONCHOCMU UCHONb308AHUSL CMAHOapmHblx Oubauomex C++, 6
yacmuocmu, <ctime> u std.:chrono, 0151 nosyuenus: pemeHu, e2o hopmamuposaHus,
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6bIHUCIIERUA 6PDEMEHHBIX UHMEPBAI06 U CO30aHUS 3a()€p3fC€K. anaeﬂeﬁue epeMEHEM
u eco usmepeHue e C++ NPUMEHAIOMCA HE MOJbKO 6 cucmemax, HO U 86
NOIb306aMeENbCKUX UHmMepgelcax u mecmosvix npoyeccax. B noswix eepcuax C++
oobaenenvl YAYHYULEHHblE B603MONCHOCMU o0 pa607’l’Zbl C 4dacoevimMu noAacamu u
BUCOKOCHBIMU 200amMu. IOmu UHCMpYMeHmbsl obecneuugarom 3¢ghgdexkmusnyo u
MOUHYI0 pabomy ¢ 0amou U 8peMeHeM, YMO BAJCHO O pa3pabomKu cucmem u
NPUTLOAHCEHULI.

KiroueBble ci10Ba: 1361k npoepammuposanus C++, oama u epems, bubauomexa
<ctime>, oOubauomexa std::chrono, ¢opmamuposanue 6pemenu, BpemMeHHble
UHMEPBANbL, UMeEPeHUe 8peMeHU, BUCOKOCHDLU 200, yacosvle nosica, C++11, C++20),
CUucmembspl U npujlodcerHusl, mecmuposanue u aHdius, Ho8ble€ 603MONCHOCMU.

Annotation: In C++ programming, working with dates and times is a common
and important task. This article explores the use of C++ standard libraries,
specifically the <ctime> and std::chrono libraries, to obtain time, format it, calculate
time intervals, and create delays. The ability to manage and measure time in C++ is
widely used not only in systems but also in user interfaces and testing processes. In
newer versions of C++, features for managing time zones and handling leap years
have been enhanced. These tools ensure effective and accurate handling of dates and
times, which is crucial for system and application development.

Keywords: C++ programming language, date and time, <ctime> library,
std::chrono library, time formatting, time intervals, time measurement, leap year,
time zones, C++11, C++20, systems and applications, testing and analysis, new
features.

Kirish

C++ dasturlash tilida sana va vaqt bilan ishlash — bu dasturchilarning kundalik
ishida juda muhim masalalardan biridir. Kompyuter dasturlari ko'pincha vagtni
hisoblash, sana bilan ishlash va ulardan foydalanishni talab giladi. Bu maqolada C++
dasturlash tilida sana va vaqtni boshgarish uchun mavjud vositalar, kutubxonalar va
ularning ganday ishlashi hagida batafsil ma'lumot beramiz.

C++ da Sana va Vagtga Kirish
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C++ dasturlash tilida vaqgt va sana bilan ishlash uchun asosan ikki xil usul mavjud:
standart kutubxona va qo'shimcha kutubxonalar.
Standart Kutubxona: <ctime>
C++ ning standart kutubxonalaridan biri bo'lgan <ctime> kutubxonasi orgali
sana va vaqgtni boshgarish mumkin. Bu kutubxona ko'plab foydali funksiyalarni
tagdim etadi, masalan, vagtni olish, uni formatlash va vaqtni manipulyatsiya gilish.
Misol: Vagtni olish va uni ekranga chigarish:
#include <iostream>
#include <ctime>
int main() {
std::time_t now = std::time(0);
char* dt = std::ctime(&now);
std::cout << "Hozirgi sana va vagt: " << dt << std::endl;

return 0;}

Bu kodda std::time(0) joriy vagtni olish uchun ishlatiladi. Bu funksiya Unix
vagt (sekundlar soni) formatida vaqtni gaytaradi. std::ctime esa bu vaqtni inson
o'qishi mumkin bo'lgan formatga aylantiradi.

Vagtni Formatlash

Agar sana va vagtni maxsus formatda ko'rsatish kerak bo'lsa, strftime
funksiyasidan foydalanish mumkin.

Misol: Sana va vaqtni formatlash

#include <iostream>

#include <ctime>

int main() {
std::time_t now = std::time(0);
struct tm* local_time = std::localtime(&now);
char buffer[80];
std::strftime(buffer, sizeof(buffer), "%Y-%m-%d %H:%M:%S", local_time);
std::cout << "Hozirgi sana va vaqt (formatda): " << buffer << std::endl;
return 0;}

Bu yerda strftime funksiyasi sana va vaqtni YYYY-MM-DD HH:MM:SS
formatida chigaradi.

C++11 va Keyingi Versiyalar
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C++11 bilan birga yangi chrono kutubxonasi kiritildi. Bu kutubxona vaqt va
sanani yanada qulay va kuchli tarzda boshgarishga imkon beradi. chrono
kutubxonasi yordamida vaqtni aniqroq o'lchash, intervallarni hisoblash va vagtni
manipulyatsiya gilish mumkin.

chrono Kutubxonasi
C++11 va undan keyingi versiyalarida vaqgtni aniglash va o'lchash uchun
std::chrono kutubxonasidan foydalanish mumkin. Bu kutubxona bilan vaqtning turli
birliklarida ishlash mumkin (sekund, millisekund, mikrosekund, va hokazo).
Misol: Vagt o'lchash
#include <iostream>
#include <chrono>
int main() {
auto start = std::chrono::high_resolution_clock::now();
for (inti = 0; i <1000000; ++i);
auto end = std::chrono::high_resolution_clock::now();
std::chrono::duration<double> duration = end - start;
std::cout << "Kodning ishlash vagti: " << duration.count() << " soniya." <<
std::endl;
return 0;}
Bu kodda high_resolution_clock eng aniglikdagi vaqgtni o'lchash uchun
ishlatiladi va std::chrono::duration yordamida vaqt fargini hisoblash mumkin.
Xulosa: C++ da sana va vaqt bilan ishlash uchun ko'plab kuchli vositalar mavjud.
Standart kutubxona yordamida asosiy vaqt operatsiyalarini bajarish mumkin, C++11
va undan keyingi versiyalar esa chrono kutubxonasi yordamida anig va yuqori
samarali vaqgtni boshgarish imkonini beradi. C++ dasturchilari vagtni to'g'ri
formatlash, kechiktirishlar yaratish, vaqgtni o'lchash va vaqt mintaqgalari bilan
ishlashda ushbu vositalardan foydalangan holda samarali dasturlar yaratishlari
mumekin.
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