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KOMPYUTER TARMOQLARI FANIDA VIRTUAL LABORATORIYALARDAN
FOYDALANISHNING DIDAKTIK AHAMIYATI VA TEXNOLOGIK YECHIMLARI
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Osiyo xalgaro universiteti 1-kurs magistranti
Matchonov Shohruh Matkarim o‘g‘li
Jizzax shahridagi QFU filiali, Raqamli ta’lim texnologiyalari markazi rahbari

Annotatsiya: Ushbu maqolada kompyuter tarmogqlari fanini o‘qitishda virtual laboratoriya muhiti
va simulyatsiya vositalaridan foydalanishning nazariy-metodik asoslari hamda ularning ta’lim
jarayonidagi amaliy afzalliklari yoritiladi. Virtual laboratoriyalardan foydalanish o‘quvchilarga tarmoq
qurilmalarining ishlash mexanizmlari, marshrutlash, kommutatsiya, segmentatsiya va tarmoq
protokollarining funksiyalarini real sharoitga yaqin holatda o‘rganish imkonini beradi. Tadgiqot
davomida Cisco Packet Tracer, GNS3 va EVE-NG kabi keng qo‘llaniladigan simulyatsiya platformalari
taqqoslanadi, ularning o‘qitish jarayonidagi o‘rni, funksional imkoniyatlari, resurs talabi va pedagogik
natija shakllantirish salohiyati tahlil gilinadi.

Kalit so‘zlar: kompyuter tarmogqlari, virtual laboratoriya, simulyatsiya, GNS3, Packet Tracer,
EVE-NG, marshrutlash, kommutatsiya.

JAJAKTHYECKOE 3HAYEHHUE U TEXHOJIOTMYECKHUE PEHIEHUS
HUCIIOJBb30BAHUSA BUPTY AJIBHBIX JIABOPATOPUU B NIPEINIOJABAHUN
KOMIBIOTEPHBIX CETEN

Canap6aeB Capap Coat6oeBUY
Maructpanr 1-ro kypca Asuarckoro MexxayHapogHoro YHHUBEpCUTETa
MatuonoB lloxpyx MaTtkapum yrijm
PykoBomgutens LleHtpa 1udpoBsix 00pazoBaTebHbIX TeXHOMOTHH (rnrana KOV B r.Ixuzax

AHHoOTamusi: B [aHHOM cTaTbe paccMaTpUBAIOTCS  TEOPETUKO-METOJUYECKHE  OCHOBBI
UCIIOJIb30BaHUs BHUPTYaJIbHOW J1IaOOpAaTOpPHOM cpexbl M CPEACTB CHUMYJILMM INPU IPENoJaBaHUU
nucuuInuHbl «KoMIbroTepHble ceTH», a TaKKe aHAIM3HUPYIOTCS UX NpaKTHYECKHE IPEHMYIIECTBa B
yaebHoM mporecce. [IpuMeHeHrne BUPTYaIbHBIX J1a00opaTopuil Mo3BOJsieT 00y4YaromUMCsl B yCIIOBUSX,
MaKCUMaJIbHO MNPUOIMKEHHBIX K PEalbHBIM, M3y4aTh MEXaHU3Mbl PpabOThl CETEBBIX YCTPOUCTB,
MapIIpyTU3annio, KOMMYTAIHIO, CETMEHTAINIO M (DYHKIIHOHAIBHBIC BOZMOKHOCTH CETEBBIX MPOTOKOJIOB.
B wuccrnenoBaHmm MNpoOBOAWTCA CpPaBHUTENBHBIM aHAMW3 IIMPOKO HCIOJIB3YEMBIX CHUMYJISIMOHHBIX
miatpopm, Takux kak Cisco Packet Tracer, GNS3 u EVE-NG, paccMmatpuBaioTcss uUX poib B
o0pa3oBaTeiIbHOM Ipolecce, (YHKIHMOHAIbHBIE BO3MOXKHOCTH, TpeOOBaHMSA K pecypcaM M INOTEHIMAT
(dopmupoBaHus IPOoPecCHOHATEHBIX KOMIIETEHINH.

KiioueBblie c10Ba: KOMIBIOTEPHBIE CETH, BUPTYyasbHas naboparopusi, cumymsinus, GNS3, Packet
Tracer, EVE-NG, maprpyTusamusi, KOMMYTaITHsI.

DIDACTIC SIGNIFICANCE AND TECHNOLOGICAL SOLUTIONS FOR USING
VIRTUAL LABORATORIES IN TEACHING COMPUTER NETWORKS

Saparbayev Sarvar Soatboyevich
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Matchonov Shohrukh Matkarim ugli
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Annotation: This article examines the theoretical and methodological foundations of using virtual
laboratory environments and simulation tools in teaching the “Computer Networks” course, as well as
their practical advantages in the educational process. The use of virtual laboratories enables students to
study the operation of network devices, routing, switching, segmentation, and network protocol functions
in conditions that closely resemble real environments. The study provides a comparative analysis of
widely used simulation platforms such as Cisco Packet Tracer, GNS3, and EVE-NG, discussing their role
in the learning process, functional capabilities, resource requirements, and potential for developing
professional competencies.
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Kirish. Bugungi kunda axborot-kommunikatsiya texnologiyalarining jadal rivojlanishi oliy ta’lim
tizimiga yangi talablar qo‘ymoqda. “Kompyuter tarmoqlari” fani nafaqat nazariy tushunchalarni, balki
talabalardan amaliy muhitda ishlay olish, texnik konfiguratsiyalarni to‘g‘ri bajarish, tarmoqni diagnostika
qilish va nosozliklarni aniqlash kompetensiyalarini ham talab qiladi [1]. An’anaviy o‘qitish jarayonida
ushbu ko‘nikmalarni shakllantirish ko‘pincha real tarmoq qurilmalarining yetishmasligi, texnik xizmat va
infratuzilma xarajatlarining yuqoriligi sababli qiyin kechadi [2]. Shu bois virtual laboratoriyalar so‘nggi
yillarda o‘qitish jarayonida asosiy amaliy vosita sifatida qaralmoqda.

Virtual laboratoriyalarning pedagogik ahamiyati. Virtual laboratoriya — bu kompyuter
tarmogqlarining ishlash jarayonini simulyatsiya qiluvchi dasturiy muhit bo‘lib, foydalanuvchiga router,
switch, access point, firewall kabi qurilmalarni virtual shaklda sozlash, ularni o‘zaro bog‘lash va ularning
xatti-harakatini kuzatish imkonini beradi [3]. Virtual laboratoriyalar o‘gitish jarayonini faol metodlar
bilan boyitadi, talabalarda mustagqil fikrlash, tahliliy qaror qabul gilish va muammoli vaziyatlarni hal etish
ko‘nikmalarini rivojlantiradi [4]. Shuningdek, ular tajriba o‘tkazishning xavfsizligini ta’minlaydi, real
qurilmalarni shikastlash ehtimolini bartaraf etadi va o‘quv jarayonini masofaviy formatda tashkil etish
imkonini beradi.

Virtual muhit platformalarining taqqoslama tahlili. Cisco Packet Tracer boshlang‘ich
bosqichdagi foydalanuvchilar uchun mo‘ljallangan bo‘lib, unda tarmoq topologiyalarini modellashtirish
va qurilmalarni dastlabki darajada sozlash mumkin [5]. GNS3 esa real Cisco 10S, MikroTik, Juniper kabi
tizimlarning hagqiqiy .image fayllaridan foydalanadi va shu sababli yanada realistik simulyatsiya
tajribasini ta’minlaydi [6]. EVE-NG professional darajadagi korporativ tarmoq mubhitlarini sinovdan
o‘tkazish uchun keng imkoniyat yaratadi, ko‘p vendorli moslikka ega va murakkab infratuzilmalarni
sinashda samarali hisoblanadi [7].

Amaliy laboratoriya (ixcham): VLAN va Router-on-a-stick. Magsad: Kommutator portlarida
VLAN segmentatsiyasini tashkil etish va router subinterfeyslar orqali VLANIar o‘rtasida marshrutlashni
amalga oshirish [8].

Switch asosiy buyrugqlar:

vlan 10
vlan 20
interface g0/1
switchport mode trunk
interface g0/2
switchport access vlan 10
interface g0/3
switchport access vlan 20

Router asosiy buyruglar:

interface g0/0.10
encapsulation dot1Q 10
ip address 192.168.10.1 255.255.255.0
interface g0/0.20
encapsulation dot1Q 20
ip address 192.168.20.1 255.255.255.0

Xulosa. Kompyuter tarmogqlarini o‘qitishda virtual laboratoriyalardan foydalanish ta’lim
samaradorligini oshiradi, talabalarda amaliy kompetensiyalarni shakllantirishga imkon yaratadi va o‘quv
jarayonini texnologik jihatdan boyitadi. Virtual muhit real amaliyotga yaqin sharoit yaratish, murakkab
tarmoq topologiyalarini modellashtirish, xatoliklarni tahlil qilish va tuzatish ko‘nikmalarini shakllantirish
imkonini beradi. Packet Tracer boshlang‘ich bosqich uchun qulay bo‘lsa, GNS3 va EVE-NG professional
darajadagi murakkab tizimlarni o‘rganish uchun keng imkoniyat yaratadi. Shu sababli virtual
laboratoriyalar kompyuter tarmoqlari fanini o‘qitishda asosiy amaliy komponentlardan biri sifatida
muntazam qo‘llanilishi lozim.
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HUHTETPAIIAA KJIMMATOBKOJOTMYECKONH TEMATHKH B ITEJATOTMYECKHAM
MPOIIECC JJI MOBBIMEHUA TPO®ECCAOHAJBHOM KOMIIETEHTHOCTH
BYJIYIIUX BOCOUTATEJIEN JOIIKOJIBHBIX OPTAHU3AIIMIA HA OCHOBE
TEXHOJOTUHA «SIBBOARD»

Hymon:xonoa ®apanrus
Accucrent kadeaps! «{omkoIsHOr0 00pa3oBaHus» DKOHOMHUKO-TIEIArOrHYecKOro YHUBEPCUTETA

AHHoTanus: B cTathe paccMaTpUBarOTCS METOJBI MHTETPAIMK TEM, CBS3aHHBIX C KIMMATOM U
SKOJIOTHEH, B TMENAarorM4YeCKUil Mporecc OymymuX BOCHHUTATEICH JOIIKOJLHOTO O00pa3oBaHHS C
HCIIOJb30BaHUEM TexXHOJOoruH Sibbord. AHANM3MPYIOTCS MEXaHH3MBbI IMOBBIIICHHS MPO(eCcCHOHATBLHON
KOMITIETEHTHOCTH TIIEIarOrOB M TPEAaraloTcss PEeKOMEHJANUU 1Mo S(PQPEKTHBHOMY HCTOIB30BAHUIO
WHTEPAaKTUBHBIX TEXHOJOTWi B 0oOydeHuu. Pabora HampaBieHa Ha (OPMUPOBAHHE HKOJIOTHYECKOTO
CO3HAHHSA U YCTOWYMBOTO PA3BUTHS B CUCTEME JIOIIKOJIEHOTO 00pa30BaHUSIIO

KiaounBbie ciaoBa: cuOOOpA TEXHONOTHS, JOUIKOJIbHOE oOpa3oBaHuWe, NpodeccrHoHalbHas
KOMIICTCHTHOCTh,  JKOJIOTMYeCKoe  oOpa3oBaHWE, WHTETpallus, KINMAaTHYCCKHEC  W3MCHCHHS,
MearoruIecKuid POIECC, IKOIOTHIESCKAst KOMIIETCHTHOCTb.

INTEGRATION OF CLIMATE-ECOLOGICAL TOPICS INTO THE PEDAGOGICAL
PROCESS TO IMPROVE THE PROFESSIONAL COMPETENCE OF FUTURE PRESCHOOL
TEACHERS BASED ON SIBBOARD TECHNOLOGY

Numonzhonova Farangiz
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Annotation: the article explores methods for integrating climate and ecological topics into the
pedagogical process of future preschool educators using «Sibbord» technology. It analyzes mechanisms
for enhancing teachers' professional competence and offers recommendations for effective use of
interactive technologies in education. The study aims to foster ecological awareness and sustainable
development within the preschool education system.

Keywords: sibbord technology, preschool education, professional competence, environmental
education, integration, climate change, pedagogical process, environmental competence.

“SIBBOARD” TEXNOLOGIYASI ASOSIDA BO‘LAJAK MAKTABGACHA TA’LIM
TASHKILOTLARI TARBIYACHILARINING KASBIY KOMPETENTLIGINI OSHIRISH
UCHUN KLIMAT VA EKOLOGIYA MAVZULARINI PEDAGOGIK JARAYONGA
INTEGRATSIYA QILISH

Numonjonova Farangiz
“Maktbgacha ta’lim” kafedrasi assistenti, Iqtisodiy-pedagogika universiteti

Annotatsiya: Mazkur maqolada kelajak maktabgacha ta’lim tarbiyachilari tayyorgarligi
jarayoniga klimat va ekologiyaga oid mavzularni Sibbord texnologiyasidan foydalangan holda
integratsiya qilish wusullari ko‘rib chiqiladi. Pedagoglarning kasbiy kompetentligini oshirish
mexanizmlari tahlil etiladi hamda ta’lim jarayonida interaktiv texnologiyalardan samarali foydalanish
bo‘yicha tavsiyalar beriladi. Ushbu ish maktabgacha ta’lim tizimida ekologik ongni shakllantirish va
barqaror rivojlanish g‘oyalarini ilgari surishga qaratilgan.

Kalit so‘zlar: Sibbord texnologiyasi, maktabgacha ta’lim, kasbiy kompetentlik, ekologik ta’lim,
integratsiya, klimat o‘zgarishlari, pedagogik jarayon, ekologik kompetentlik.

BBenenue. [loBbimeHue mnpodeCCHOHANBHON KOMIETEHTHOCTH BOCIUTATEICH JIOIIKOJIBHBIX
OpraHM3alii SIBIAETCS OJHMM M3 BAXKHBIX aCIIEKTOB COBPEMEHHOTO 00pa3oBaTelbHOro mporecca. B
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