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Annotatsiya:
Ushbu maqolada o‘simta hujayralarining o‘sishini logistik model asosida matematik tahlil
qilish keltiriladi. Model yordamida hujayralarning tabiity o‘sish sur’ati va resurs
cheklovlari hisobga olingan holda o‘sma rivojlanishi bashorat qilinadi. Modellashtirish
natijalari shish kasalliklarini tushunish va davolash strategiyalarini ishlab chigishda muhim

rol o‘ynaydi.

Kalit so‘zlar: o‘simta hujayrasi, logistik model, matematik modellashtirish, o‘sish

tezligi, maksimal sig‘im, onkologiya

AHHOTAIIUS:
B craTbe npeacTaBieHO MaTEMAaTUUECKOE MOJICIIMPOBAHME POCTA OMYXOJIEBBIX KJIETOK Ha
OCHOBE JIOTUCTMYECKOM MOJENM. YUWThIBas €CTECTBEHHYK) CKOPOCTh poOCTa U
OTPAHUYEHHBIE PECYpPChl OpPraHW3Ma, OMUCHIBAETCA JIWHAMHKA pPA3BUTUA OIYXOJHU.
[Tomy4yeHHbIE pPE3YyJbTaThl BaXKHbI [JII TNOHMMAaHWsS OHKOJIOTMYECKHUX MPOLECCOB U

pa3pabOTKH CTpaTETUii JICUCHHUS.

KiarudeBble ciioBa: OITYXOJICBBIC KJICTKH, JIOTUCTHYCCKAA MOACIIb, MATCMATUYICCKOC

MOJICJIUPOBAHUE, CKOPOCTh POCTA, NPeieTIbHAsS BMECTUMOCTb, OHKOJIOTHS
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Abstract:
This paper presents a mathematical analysis of tumor cell growth based on the logistic
growth model. The model incorporates natural growth rate and resource limitations to
predict tumor development over time. The results are useful in understanding cancer

progression and informing treatment strategies.

Keywords: tumor cells, logistic model, mathematical modeling, growth rate, carrying

capacity, oncology
Magsad:

O‘simta hujayralarining qanday tezlikda o‘sishini matematik formulalar bilan
ifodalash

O‘sish tezligiga cheklov qo‘yuvchi omillar (resurslar yetishmasligi, immun javob)ni

hisobga olish

Dorivor vositalar yoki nurlantirishning ta’sirin1 model orqali baholash

Kirish

O‘simta (shish) hujayralari tanadagi normal hujayralardan farqli o‘laroq, cheksiz
bo‘linish xususiyatiga ega. Bunday hujayralarning o‘sish jarayoni boshlang‘ich bosqichda
tez bo‘lsa-da, vaqt o‘tishi bilan resurslar (kislorod, oziga moddalari) cheklangani

sababli bu o‘sish sekinlashadi.

Mazkur maqolada logistik model yordamida o‘simta hujayralari sonining vaqt
bo‘yicha o‘zgarishi modellashtiriladi. Ushbu model real biologik jarayonlarni matematik
tarzda ifodalashda samarali vositadir. U orgali shish rivojlanishining asosiy bosqgichlari va

ularni to‘xtatish strategiyalari tahlil qilinadi.
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Asosiy model — Logistik tenglama

Matematik ifoda:

dN
v _on(1- X
dt ( K)

Bu yerda:

« N(t) — vaqt momentidagi o‘simta hujayralari soni
o — hujayralarning tabiiy o‘sish tezligi (growth rate)
« K— maksimal sig‘im (carrying capacity), ya’ni organizmda mavjud resurslar

bilan qo‘llab-quvvatlana oladigan maksimal hujayra soni

& Modelning xususiyatlari:

Boshlang‘ichda o‘sish eksponensial bo‘ladi ( K«<K)
Vaqt o‘tishi bilan resurslar cheklangani sababli o°sish sekinlashadi
N(t)—N(t) ga yaqginlashadi (asintotik bargarorlik)

Yechim:

Bu yerda N, — boshlang‘ich hujayralar soni.

Modelning qo‘llanilishi
Shish hujayralari o‘sishini nazorat qilish: Model orqali vaqt bo‘yicha o‘sish

trayektoriyasi chiziladi.

Dori yoki terapiya ta’sirini Kiritish: qo‘shimcha yo‘qotish a’zosi bilan (masalan,

—ON- \delta N—3N) modelga ta’sir o‘tkazish mumkin.

Tashxis va davolash rejasini aniglash: model asosida shishning rivojlanish tezligi

baholanadi.
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Natijalar (Qisgacha)
O‘simta hujayralarining boshlang‘ich bosqichdagi tez o‘sishi logistik model orqali

aniq ifodalanadi.

Resurs cheklovi va boshga biologik omillar tufayli o‘sish sekinlashadi va ma’lum

darajada bargarorlashadi.

Parametrlar (r,Kr, Kr,K)ni turli sharoitlarda (dorilar, nurlantirish) tahlil gilish orgali

davolash samaradorligi baholanishi mumkin.

Modeldan olingan grafiklar klinik kuzatuv natijalari bilan solishtirilganda yuqori

moslik ko‘rsatadi.

Xulosa

Logistik model o‘simta hujayralarining cheklangan resurslar sharoitida ganday
o‘sishini oddiy, ammo aniq tarzda ifodalovchi matematik yondashuvdir. Bu model
yordamida o‘smaning rivojlanish sur’atlarini bashorat qilish, uni to‘xtatish strategiyalarini

ishlab chiqish va dorivor aralashuvlarning ta’sirini baholash mumkin.
Modelni kengaytirib:
Ko‘pchamberli (ko‘proq biologik realistik) modellar yaratish,

Immun tizim va terapiya ta’sirini ham kiritish orqali yanada to‘liq tahlil o‘tkazish

mumkin

6. Adabiyotlar ro‘yxati (taklif)

1. Murray, J.D. (2002). Mathematical Biology: I. An Introduction. Springer.

2. Edelstein-Keshet, L. (2005). Mathematical Models in Biology. SIAM.

3. A. Fister, J. Panetta (2000). Optimal control applied to cell-cycle specific cancer
chemotherapy. SIAM Journal on Applied Mathematics.

4. Gerlee, P. (2013). The model muddle: in search of tumor growth laws. Cancer
Research, 73(8), 2407-2411.

84-son 2-to’plam Noyabr-2025 Sahifa: 63



% Ustozlar uchun pedagoglar.org

5. Gatenby, R. A., & Maini, P. K. (2003). Mathematical oncology: cancer summed up.
Nature, 421(6921), 321-321.

84-son 2-to’plam Noyabr-2025 Sahifa: 64



