gvistik o‘zgaruvchilar orqali ifodalash, tegishlilik funksiyalari yordamida fuzzifikatsiya qilish hamda gat’-
iymas qoidalar asosida kompleks qayta ishlash imkoniyati aniglandi.

Mamdani inferensiva mexanizmi asosida shakllantirilgan model noaniq va ko‘p mezonli ta’limiy
ma’lumotlarni yagona tizimda birlashtirish imkonini beradi. Defuzzifikatsiva natijasida olingan yakuniy
givmat o‘quvchining ta’limiy holatini aniglash va individual pedagogik qarorlarni shakllantirish uchun asos
bo‘lib xizmat giladi. Natijalar qat’iymas mantiq yondashuvi ta’lim jarayonidagi noaniqgliklarni hisobga
oluvchi, moslashuvchan va intellektual modellashtirish vositasi sifatida qo‘llanishi mumkinligini ko‘rsatdi.

Xulosa. Ta’lim jarayonlarini gqat’iymas mantiq asosida modellashtirish noaniq va ko‘p mezonli peda-
gogik ko‘rsatkichlarni kompleks ifodalash imkonini beradi. Tadgiqotda gat’iymas to‘plamlar, tegishlilik
funksiyalari va Mamdaning inferensiyasi asosida ta’limiy holatni modellashtirishning nazariy asoslari bel-
gilandi. Mazkur yondashuv ta’lim jarayonini individuallashtirish, baholashning moslashuvchanligini oshi-
rish va asoslangan pedagogik qarorlar gqabul gilish uchun nazariy imkoniyat varatadi.
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EKOLOGIK XAVFSIZ ISHLAB CHIQARISH JARAYONLARINI LOYIHALASHGA
YO‘NALTIRILGAN KASBIY-AMALIY TOPSHIRIQLAR TIZIMI VA PEDAGOGIK SHART-
SHAROITLAR

Annotatsiva. Maqolada bo ‘lajak nefi-gaz muhandislarini ekologik xavfsiz ishlab chigarish jarayon-
larini loyihalashga tayyorlash masalasi yoritildi. Ilmiy-metodik adabiyotlar va xalqaro ekologik talablar
tahlili asosida muammoli keys, hisoblash, simulatsiva va loyiha himoyasini birlashtirgan besh bosqichli
kasbiy-amaliy topshiriglar tizimi ishlab chiqildi. Didaktik, tashkiliy, texnologik, baholash va xavfsizlik-etik,
pedagogik shartlar asoslandi; topshiriglar matritsasi, loyiha algoritmi va baholash rubrikasi taqdim etildi.
Model samaradorligi eksperimentda tekshirilmagan va keyingi sinov uchun metodik asos sifatida tavsiya
etiladi.

Kalit so‘zlar: ekologik xavfsizlik, neft va gazni gayta ishlash, kasbiy-amaliy topshiriq, muammoli ta -
lim, loyiha faoliyati, ekologik loyihalash, simulatsiya, kompetensiya, pedagogik shart-sharoit.

Cammmvosa 3apuurop Canayinaesna (byxapckmii rocy1apcTBeHHBIH TEXHHYECKH YHHBEPCHTET

MPenoAABATE/IL-CTAKEP Kadeapbl TEXHOIOTHH nepepadoTKu HeTH 1 raza;
E-mail: zarinasalimova66@gmail.com)

CUCTEMA IPO®ECCUOHAJIbHO-IIPAKTUYECKHUX 3AJAHUM U ITIEJATOTMYECKUE
YCJIOBUA ITPOEKTUPOBAHUSA DKOJOI'MYECKH BE3OITACHBIX
HPOU3BOACTBEHHBLIX ITPOLHECCOB (HA IIPUMEPE IEPEPABOTKU HE®THU U T'A3A)

Annomauus. B cmamve paccmampugaemes npobiema noo2omosxi 6y0yuux uHICeHepos Hepme-
2430601 OMPacau Kk NPOeKMUPOBAHUIO IKOI0SUHECKYU 0e30NacHbIX NpouseodcmeenHuix npoyeccos. Ha oc-
HOBe AHANU3A HAYHHO-MEMOOUYECKOU TUMEPAMYPbl U MENCOYHAPOOHBIX IKOAOUHECKUX mpebosanuii pas-
PABOMAHA NAMUIMANHAS CUCEMA NPOEeCCUOHANbHO-NPAKMUYECKUX 300aHUli, 00beOuHawas npooiem-
Hble KeliChbl, UHHCEHEPHblEe Pacuémul, MoOeauposanue u 3auiumy npoexmoe. QO60CHO8aHbI OUOAKMUYECKLUE,
OP2aHU3AYUOHHBIC, MEXHONOZUHECKIE, OYEHOYHBIE U IMUKO-De30NACHOCHHbIE Ne0a20SUYecKUe YCaoeus;
npeOCmasie vl MAmpuya 3a0anuil, aneopumm NPoeKMUPOSAnU U KPUMEPUATbHAS PYOPUKA OYeHUBAHUS.
Ophexmusrocmb npeoIOHCEHHOT MOOEIU IKCNEPUMEHIMATLHO HE NPOGEPIACH, NOIMOMY OHA PEKOMEH-
dyemcsa 8 kauecmee Memooudeckoil 0CHO8vL 0l NOCAeOYIUeli Neda2o2uyeckoli anpodayun.
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Knrwuesnie cnosa: sxonozuyeckas 6e30nacHocmp, nepepabomra Hepmu u 2a3d, npopheccuonaibHo-
npaxkmuveckoe 3aoanue, npooieMHoe 00yHeHue, NPOeKMHAS OesIMeNbHOCHb, IKOI0SUYECKOe NPOeKMUPO-
6aHIe, MOOCTUPOBAHIE, KOMNEMEH YU, NeOA02UHeCKUe YCIOBUS.

Salimova Zarnigor Sa’dullayevna (Bukhara State Technical University Trainee Lecturer in Qil and Gas
Processing Technology; E-mail: zarinasalimova66@gmail.com)
A SYSTEM OF PROFESSIONALLY ORIENTED PRACTICAL TASKS AND
PEDAGOGICAL CONDITIONS FOR DESIGNING ENVIRONMENTALLY SAFE
PRODUCTION PROCESSES: THE CASE OF OIL AND GAS REFINING

Annotation. This article examines the preparation of future oil and gas engineers for designing
environmentally safe production processes. Based on an analysis of scientific and methodological literature
and international environmental requirements, a five-stage system of professionally oriented practical
tasks has been developed, integrating problem-based case studies, engineering calculations, simulation,
and project defense. The study substantiates the didactic, organizational, technological, assessment-
related, and safety and ethical pedagogical conditions. It also presents a task matrix, a project design
algorithm, and a criterion-based assessment rubric. The effectiveness of the proposed model has not yet
been experimentally validated; therefore, it is recommended as a methodological framework for subsequent
pedagogical testing.

Keywords: environmental safety, oil and gas refining, professionally oriented tasks, problem-based
learning, project-based learning, eco-design, simulation, competence, pedagogical conditions.

Kirish (Introduction). Neft-gazni qayta ishlashda texnologik unumdorlik bilan birga energiya va
suv sarfi, chigindi hamda emissiyalarni boshqarish zarur. HS, COz, CO, SOz, NO,, merkaptanlar va boshqa
zararli moddalar, uchuvchi organik birikmalar hamda neftli oqova suvlarni kamaytirish ekologik loyihalash
mezonlaridir. Ushbu talablar BAT hujjatlarida ham yoritilgan [1;1-10-b.].

Tadqigotning magsadi — neft va gazni qayta ishlash misolida ekologik xavfsiz loyihalashga yo*‘nal-
tirilgan kasbiy-amaliy topshiriglar tizimi va zarur pedagogik shart-sharoitlarni asoslash. Vazifalar: ekologik
talablarni aniqlash, topshiriglami murakkablik bo‘yicha tizimlashtirish, loyiha algoritmi va baholash indi-
katorlarini ishlab chiqish.

Mavzuga oid adabiyotlarning tahlili (Literature review). UNESCOning barqaror rivojlanish
uchun ta’lim yo‘l xaritasi ta’lim mubhiti, pedagoglar salohiyati va amaliy hamkorlikka urg*‘u beradi [4]. Shu
asosda neft-gaz loyihalari nafagat texnik natija, balki resurs sarfi va ekologik xavf bo‘yicha ham bahola-
nishi lozim. CDIO barqarorlik va ragamlashtirishga [3], muammoli-loyihaviy ta’lim kasbiy yechimga [5],
ISO 14040 va BAT esa funksional birlik hamda ekologik mezonlarga asos beradi [1;2;6-b.].

Tadqiqot metodologiyasi (Research Methodology). Konseptual-metodik tadqiqot obyekti — neft-
gaz muhandislarini tayyorlash jarayoni; predmeti — ekologik xavfsiz loyihalash topshiriglari va pedagogik
shartlari. [lmiy-metodik hamda me’yoriy-texnik manbalarni giyosiy tahlil gilish, funksional tahlil, pedago-
gik modellashtirish, topshiriq konstruksivalash va mezonli baholash qo‘llanildi.

Manbalar uch mezon asosida tanlandi:

1) neft-gazni qayta ishlash uchun ekologik ko‘rsatkichlarni aniq ifodalashi; 2) muhandislik ta’limida
loyiha yoki barqarorlik kompetensiyasini asoslab berishi; 3) ochiq bibliografik tavsifga ega bo‘lishi.

Topshiriq algoritmi: «kasbiy muammo — hisoblash modeli — muqobil yechim — ekologik ekspertiza
— himoya va refleksiya». Baholashda funksional birlikka nisbatan energiya (E), suv (W), ifloslantiruvchi
modda massasi (M), texnologik xavf (R) va loyiha dalillari (D) qo‘llanadi. Bular o*quv indikatorlari bo‘lib,
korxonaning rasmiy ekologik hisobotini almashtirmaydi.

Tahlil va natijalar (Analysis and results). Topshiriglar tizimi besh tamoyilga asoslanadi:

skasbiy autentiklik — muammo haqiqiy texnologik zanjirga mos bo‘lishi;

sckologik ko‘pmezonlilik — ishlab chigarish, chigindi va resurs ko‘rsatkichlari birgalikda ko‘rilishi;

*0°sib boruvchi murakkablik — tahlildan mustaqil loyihagacha o‘tish;

sragamli dalillilik — hisob-kitob va simulatsiyani tekshiriladigan ma’lumot bilan asoslash;

srefleksiv javobgarlik — qaroring faraz va cheklovlarini ochiq ko‘rsatish. Bu talabani ekologik me’-
yorni takrorlashdan asosli muhandislik garoriga olib borishga qaratilgan.
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