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KHWPHUII (pancada noxkropu (PhD) nuccepraumsicu aHHOTANUSICH)

JuccepTranuss MaB3YCHHHUHT 0,13ap0jurd Ba 3apypatu. J{yHEHunr
pUBOXKJIAHTAaH MamJlakaTiapuja (u3WKaHu WHTErpaTuB EHAANIYB  aCOCH]IA
PUBOXJIAHTUPHUII, YHHU VKUTHUILJA BUPTyall JabopaTopus MAaIFyJIOTIapUHU
KEHTauTUpHIIL, HHTEp(AOT TacTypuil BOCUTAIAP, BU3yall MOJIe/UIap, MyJIbTUMEINA
ANEKTPOH 3axupanap spaTuil joi3ap0d Macananmap XucoOmaHub, ¢uszuka QpaHu
IaXC MHTEUIEKTYaJl CAJIOXUSATH PUBOXKIIAHUIINTA TAbCUP KYpCaTyBUU Ky OMUIUIH
¢denomen cudaruga KapaamMoxkaa. AiHuKca, (pusmka ¢anu Oyiinda 3aMOHABHIA
TAAKUKOT unuiapu  ¢dadiapapo WIMHNA  M3JIaHMIUIAP, TEXHHUK, (U3HUK
DKCIIEPUMEHTAJ HETU3HUHT MypaKKaOmamnryBu, Gu3nkagad TaaKUKOT UITUTAPUHUHT
rnobamtamyBu (Macanal, EBponanunr sapo taakukoraapu tamkuiotd (CERN),
EBpoma xocmuk arentiuru (ESA), EBpona xanyowmii pacaaxonacu (ESQO)) xadbu
noi3ap0 GpyHAaMEHTaa MyaMMOJApHU €YHINA Y3ap0 XaMKOPJIHKIA WIUIAHANTraH
3aMOHAaBUH KOMIIETEHTIN TAJAKUKOTYMUIAPHU TAUEPIIALIHU TAKO30 3TMOK/A.

Jyné mamnakaTimapuaa ¢(u3MKanaH JadopaTopusl WIUIAPHHH WHTETPATHB
EuamyB acocuaa YKUTUIIHUHT TAIIKWIAK-METOAUK aCOCIAPUHU TAJKUK KHJIHUII,
ax00pOT TEXHOJIOTUSIIAPU UMKOHUSTIAPH OPKAJIU BUPTYaJl AJEKTPOH pecypciaapHH
WUnuiad YHMKUII, TabIUM JKapaéHUHU TEXHOJIOTHUSIIAMITHPHIN MaKCajiapura
KapaTWwiral WJIMHA-TaJIKUKOT HIuiapu oiaub Oopuwimokna. Illy Ounan Owupra,
OYynmakak  memaror  KaJApJapHUAT  W3MaHWIl  (aoJUTUTH,  FKOIKOPIIUTH,
TAIKUKOTYWINK KOOWJIMSATHHA pPUBOXJIAHTHPHINTA KapaTwirad (usuKagaH
nJabopartopusi WMUUIAPUHU TaIIKWI JTHUIN, Taépiam Ba YTKa3WIlga 3aMOHABUU
TUIAKTAK ~BOCHTAJap, IMaKJd Ba METOUIAPHA TAKOMIIIAIITHPUII MYXHM
YCTYBOPJIMK KacO 3TMOK/A.

Mamnakatumusaa onuil TabiauM Myaccaca (OTM)mapuHUHT MOAIUM-TEXHUK
HETM3WHU MYyCTaxKamiialll, YKyB >Kapa€HUHU KOMIBIOTEPIAITUPHUII, YIAPHUHT
YKYB-METOJIUK, JTUJAKTUK TAbMHUHOTUHU  PUBOXKJIAHTUPHILNTAa  KapaTWIraH
UCIOXOTNIapra, Tanabanapau Tabuuil ¢annap Oyiinya TaAKUKOTUYWINK (PaonusiTura
Tai€praniga UHTETpaTuB CEHIAIIYBHU KYIJaIira Karra YbTHOOP KapaTWIMOKIA.
®dusznka panmapu Oyitnda TabIuM cU(ATUHH OLTHPHIIL, SHTH Ba TABJIUM 0030pHIa
Tanad OKOpH OYJIraH MyTaxacCHCIWKIAp Oyin4ya Kajapiap TalépiiamHu nynira
KYWHII 3apypaTyé MaBXKYA. V36exucTon PecnyOiinkacuuu siHafia pUBOXKIAHTHUPHULLT
Oyiinua Xapakariap crpatermsicuga «Pus3mka kabu MyxuM Ba Tajnad IOKOpPHU
Oynran mpenMeTNapHU YyKypJallTUpWIraH Tap3fa VpraHumi, WIMUNA Ba
WHHOBAIlUS  IOTYKJIAPUHU  aMaJuérra  JKOPHWM  KWIHIIHUHT  caMmapajiu
MEXaHH3MIIAPHHH SIPaTUID»  Kabu ycTyBop Basubamap OenrmmaHrangd. By ¥3
HaBOaTuaa, Gu3MKagaH JIabopaTopusl MILIAPUHU WHTETPATUB EHIAITYB aCOCH/IA,
IIYHUHTICK, OVIakak YKUTYBUMIIApa KacOMil KOMIIETEHTIMKHU PUBOKIAHTUPUII
TEXHOJIOTUACUHYA TAaKOMWUIAIITHPHIN SHAAA 0NA3apd axamusT KacO STUIINHU
KypcaTaau.

1 V36ekucron Pecny6muxacu Ilpesumentununr 2017 itun 7 despanaaru [1d-4947-con «Y36eKkucTon

PecniyOnukacunn  sHaga pUBOXIAHTHPUII Oyiinmua Xapakarnap crpaTerusich Tyrpucuaa»ru DapMoHH.
// Y36exucron Pecniybiukacu KOHYH Xyxokariapu tymiamu, 2017 i., 6-con, 70-moa.
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V36exucron Pecny6nukacu Ilpesunentununr 2017 iiun 7 depanarn
[1P-4947-con «Y36ekucTon PecryOaMKacHHU SIHAaJa PHUBOXKIAHTHPHIN Oyiimua
Xapakarnap crparerusicu tyrpucuga», 2019 iun 8 okrsopmaru 11D-5847-con
«V36ekucTon Pecnybnmkacu onmit  TabiuMu  TH3MMuHKM 2030 jimiraua
PUBOXKJIAHTUPUI KOHIETIIUSACHHN TaCAUKIAIl TYFpUCHAa»TH (papMOHIapH,
2018 ¥Wmn 5 wronparu 11K-3775-con «Onuil TabauMm Myaccacanapuja TabiuM
cupaTHHU OIIMPHUIN Ba YJIAPHUHT MamJIaKaTja amajira OIIUpHUiIaéTraH KeHT
KaMpOBJIU UCIOXO0TIapa (paon MIITHUPOKMHY TabMUHIALI Oyiinya KyIIuM4a 4opa-
tanoupnap tyrpucunay, 2020 itun 6 nosiopaaru 11K-4884-con «Tabnum-TapOus
TU3UMUHU  SHaJla TaKOMWUIAIITHPHUILNTA OWJl KYIIMMYa 4Yopa-Taadupriap
Tyrpucuna», 2021 iun 19 maptaaru 11K-5032-con «@u3nka coxacuaard TabiuM
cudaTHHH OMIUPUII Ba WIMHUI TaJKUKOTIAPHU PUBOXIIAHTUPHII YOpA-Taf0upIapu
TYFPUCUAA»TU Kapopiiapd XamJla Mas3Kyp coxara TaauTyKiau OOIKa MebEpUid-
XYKYKUH XyxoKariapaa OeinrujiaHraH BasudallapHud amaira OILIMpUIIAA MasKyp
JUccepTalus TAAKUKOTH MyailsiH Japaxajga Xu3Mat Kujaaau.

TaagKUKOTHUHT pecnyOiuka dan Ba TEXHOJIOTUSAJIAPH
PUBOXIAHUIIMHUHI  YCTYBOp WYHaJMLLIapura Mocauru. Jlucceprauus
TaIKUKOTH  pecriyosmka ((GaH Ba  TEXHOJOTHSUIAPU  PUBOXKJIAHWIIAHUHT
I. «AxOopoTrnamras >xaMuaT Ba J€MOKPAaTUK JaBJIATHU WXTUMOWM, XYKYKUH,
WMKTHCOJUM, MaJlaHuil, MabHABUU-MabpU(PUIl PUBONKIAHTUPUIIAA, HWHHOBALIMOH
FOSUIAp THU3MMHMHM WIAK/UIAHTUPUIN Ba YyJIapHU amaira OUIUPHUII WYIUIapu»
yCTYBOp MyHanuIura MyBopuk Oakapuira.

MyaMMOHUHI VPraHwiranjiuk jaapaxacu. Mamnakatumusna (u3nka
(¢aHMHUHT  Hazapuili  acocliapu,  Tajmabaiapga — WIMHH  JyHEKapaliHu
PUBOKJIAHTUPHUIIHUHT Y3UTa XOC METOAWK JKUXATIAPUHA WIUIA0 YHKHII
Macananapu  M.JIxopaeB, M.Kymanuézona, Il.2Kamonoa, X.X¥paes,
I0.MaxmynoB, M.Mup3axmenos, K. TypcyumeroB X.Maxmyznosa, b.Hypyinaes,
I'.KapneibaeBa, C.KaxxopoB M.Kypo6onos, K.CysipoB, 3amoHaBmii ax0oport-
KOMMYHUKAIIMS TEXHOJOTUsIapUIaH (QoWJaJaHUIIHUHT Ha3apuii Ba METOJMK
acocmapu  b.AOnymnaeBa,  A.A0aykomupoB,  W.bunono,  P./xypaes,
V.berumkynoB, H.TailinakoB Ba OomIKa TaJKUKOTYWIAD TOMOHHMAAH TaJIKHUK
STUIITaH.

Mycrakun maBmarnap Xamaycraurn (MJIX) wmamnakatimapuma  ¢usnka
yxkutnim myammonapu A.byraesa, H.I'omynuna, C.Kamenenkuii, I.Hypmunckui,
B.PazymoBckuii, A.YcoBa Ba Oomnikagap TOMOHHMIAH WIMHH YpraHuiras.

Xopwxkuii gaBinariaapaa  (QuU3NKa TabIMMHHH KEHI JKOPUWA ATHUIITHUHT
axamusat John Dirk Walecka, Michael Shepherd, T.Hinton Ba Oomkamap
TOMOHMU/IAH TAIKUK dTUITaH.

bupox onuii TabiuM Myaccacanapuna (QuuKazaH J1abopaTOpHUs HIUIAPUHH
WHTETpaTUB EHJANIyB acOCHIa TAaKOMWIIAIITUPUII METOJIUKACU MAXCyC TaJIKUK
sTwiMarad. by aca, ¢usukanaH j1aboparopusi MIUIAPUHM WHTETPATHB EHJIALITYB
acocua TAaKOMIIIAIITAPHII F03aCHIaH UIMHI-TaIKUKOT MIUTAPU OJIHO OOpHUIIHU
TaK030 ITAU.



TagkMKOT MAaB3yCHHHUHI JUcCepPTalusl OakapWJIraH oOJHHA TabJIUM
MYacCaCACMHMHI WIMMH-TAJIKHUKOT HILJIAPH pe:Kajapu OUJIaH OOFJIMKINTHU.

Juccepranpa tagkukotn Kopakaianok IaBiaT yHUBEPCUTETUHUHI WMIMHANM—
TaIKUKOT uiuiapu pexxacuHuar OT-D-2-77 pakamiau «MoJe/alTHPUIT acoCH1a
WYKM HYKCOHJApHM XHcCOOra oJraH XxojJa SpUMYTKAa3TH4iId acOOOJapHUHT
UIIOHWINTMHUA ~ Oamopar KWIAIIHA — TaKOMWUIAIITUPUIL ~ yCYIW»  MaB3yCH
noupacuaa OakapuiraH.

TagKMKOTHUHI MaKCaJAW OJUH TabluM Myaccacajmapuna GU3UKagaH
nabopaTtopusi MILJIAPUHU UHTErPATHB E€HAAIIYB acOCHIA TaKOMIIIAIITHPUILIAH
ndopar.

Taakukor Bazudanapu:

tanabamapaa ¢u3nKagaH J1abopaToOpws HIUIAPUHA WHTETPATHB CEHIAITYB
acocWia TAaKOMWUIAIITHPHUINTA  OWJ ~ MYCTaKWI, IKOAWN  (DUKpIAIIMHU
PUBOXJIAHTUPUII  XaMmJa MYaMMOJIAPHHM Xaj JTUII WIAKIUIAPU Ba HYIUIApUHU
AQHUKJIAIITUPUIIL;

UHTErpaTuB CHIAIIYB acocuaa Tabuar oObeKTNIapu, XoJucaiapu Ba
xapaCHiapy, yHIa Ke4aJurad KOHYHUSITIapHU EpUTHO Oepu;

TajgabalapHUHT WKOAUN KOOUIUsTIIapUra KapaTuiran naTepdaos 3aMOHaBUH
TABJIUM TEXHOJIOTHSUIADU acocuJa OJKCIepUMEHTan OunuM, KYHUKMa Ba
MajlakaJapHU PUBOKIAHTUPHIIL

JabopaTopusi MaIIFyI0TIapuaa UHTErpaTUB EHIANTYB acocuia GU3UK X0Iuca
Ba KapaCHJIADHU KOMIIBIOTEP TEXHOJIOTHSUIApU BOCUTAcCHAa MOJIECJUIALITHPUII Ba
ymapaaH camapany  (GoimamaHMil opkKanu Tajgabamapaa amanuid  QU3HK
MaH3apajapra OuJ TacaBBYpJapHHU KeHrauTupuil Oyiinua Takiud Ba TaBcusiap
ANUIa0 YAKUIIL.

TagKMKOTHUHT 00beKTH cudaTuaa OJIUN TabIUM Myaccacajlapujia
¢usukagaH  naboparopusi — MIUIAPDUHU ~ MHTErpaTuB  EHAAIIYB  acocuia
TaKOMWJUTAIITAPHUII JKapaéHu OeNTHIaHNuO, MEAAroTuK TaXpuda-CHHOB HIILJIApHUra
Kopakannok jgaBiaT yHUBEPCUTETH, TOIIKEHT JaBJiaT MEeIaroruka yHUBEPCUTETH,
Hapouii maBnaT memarornka WHCTHUTYTIapWHHHT 225 Hadap Tamabacm xkaibd
KWIHH]IN.

TagKMKOTHUHI NpeAMeTH OJUW TabjiuM Myaccacajapuaa (Gu3NKagaH
nabopaTopus WIUTAPWHA WHTETPATHB EHAANIYB acoCHAa TaKOMUWJLIANITHPHII
MOJIEJIA Ba TEXHOJIOTUSICH.

TagKUKOTHUHT ycyJuiapu. TaakukoTAa Hazapui (TaxXIWINN-CTATUCTUK,
KUECUI-TAKKOCIaI), AUArHOCTHK (Cyx0aT, CYpOBHOMA, Ky3aTHIN, TacCHHUIAII),
TECT TONIIMPHUKIAPH, VYKATYBUM Ba Tanabamap Ownan cyx0Oatmap, Oaxc-
MyHO3apanap, Nelaroruk TaXpruoa-CUuHOB (MabJIyMOTJIADHU MAaTEMAaTUK-CTaTUCTHK
TaxXJIWI KWW, HATWKAIApHU AWarpamMma, rpaduk, skaJaBaj, pacM TacBHpJIAII Ba
Oomkanap) kabu ycyiapan GonamaHwIIu.

TagKMKOTHHHT WJIMMIA SHTUJIMTH KyHUIaruiapaad noopar:

TajabajapHUHT Omnuin (AOUIMIH, AHAJIUTUK Ba IKOIHHA (DHKPIAIIMHI
PUBOXIIAHTUPUIITHUHT MEXaHU3MIIapu (U3UKAJaH J1a0opaTopusl MaIIFyIoTIapuIa
dannap WHTETpAlMSACUHA TabMUHIAIITA WYHANTUPWITAH TU3UMIH, (DAoNHsTra
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JIOUp TAIKUKOTYMIIMK CAIOXUATHHU (DU3UK DKCIIEPUMEHTAN (HaoNMAT TapKuOWra
KHPUTHUII OPKATTA TAKOMUJUTAI TUPUIITAH;

dbusnkagan Jsaboparopusi WIIIAPUHUHT Ma3MyHH TapkuOu Tanmabaiapaa
TAAKUKOTYWIMK  KOOWJIMSTUHH  PHUBOXIAHTHUPHINTA  KapaTwiraH  Tabuar
Xoucanapuan (TeOpaHumuIap, KUMEBHIA xKapacnmap, aTrom dddexTaapu) Ky3aTurn
Ba TaxpuOa YTKa3WIl >Kapa¢HIapu OpKadu OJIraH OMIMMIIAPUHU TaXJIHJI KHWJIUII,
CHHTE3 Ba KUECIAIT aCOCHIa TAKOMIWIIAIITUPHIITAH,

MEXaHUK Ba MOJICKYJISIp Xoaucanap, onTuk 3¢ dexTinap, sapoaaru JIeMeHTap
3appajlapHd KOMITBIOTEp TEXHOJOTHSIIApH BOCUTACHIAa MOACIUIAIITHPHILNTA OUJT
WIUTAaHMAJIapHU  VKYB Kapa€HUra KHPUTHUII acocuaa TanabalapHUHT WIMHUI
TacaBBYPJIAPUHU CaMapalivl KEHTaUTUPUIIT MyYMKUHIIUTH aCOCTIaHTaH;

METOJIMK TH3HMM MOJEIN Tanabanapia (pu3MKamaH SKCIEPHUMEHTAI OWIINM,
KYHAKMa Ba MAaJAKaJapUHU PHBOXKJIAHTUPHINTA WYHAITHUPUITAH WHTEP(aAOI
TabJIUM TEXHOJOrusUIapuaaH ¢oiganaHum opkKaiu (usukagaH gadopaTopus
UIUTApUHN Oa)Kapwuill, SKCIIEPUMEHTAT MacalalapHU €YUII Ba MYCTAKWJI WKOIUN
M3JIaHUIIUIAp 00 GOpHII KapagHIapy TAKOMUJUIAIITHPUIITAH.

TaJKUKOTHUHI aMAaJIMi HATHKAJIAPU Kyluaarwiapaa y3 akCUHHU TOIaH:

tanabanapaa ¢usznkagad JradopaTropusi WILIAPDUHU HWHTErpaTuB EHOAIIYB
acocuia TAaKOMWUIAIITUPHINTA OWJl MYCTaKWil (DUKPIAIIHA PUBOKIAHTHPHUII
(perpoyKTHB, JIBPUCTHK, MOTHBANMs, peQUIeKCHs) Xamja MyaMMOJIADHU Xai
STUII BOCUTAJIAPH Ba UYJUIapy aHUKJIAIITHPHUIITAH;

UHTETpaTHB EHAAIIYB acocujga Tabmar OOBEKT Ba XOAWCalapu, YHAA
KeyaJuraH >kapa€Hiap KOHYHUATIapuHu &Eputud Oepum Oyitmuya BHUPTyan
nabopaTopus UlLIapyu Tal€piaHTaH;

TanabadapHUHT WKOAMA KoOwnusaTiapura (Wiiad dYWKapuil Ba TEXHUK,
UXTHPOUYWINK, WIMHH, WKTHMOWH, TAITKWINKA) KapaTWiraH uHTep(}aon TabiuMm
TEXHOJIOTHSJIAPH MAXMYH UIIA0 YAKHITaH,

JabopaTopusi MaIIFyJoTJIapuja WHTETPATHB EHAANIYB acocuaa (U3HK
XOJIMCATApHA KOMITBIOTEP BOCHTACHIa MOJACIUIAIITUPUIN Ba yJapJaH camapain
doitmamanuIn 60CKUYIapY UILIA0 YAKHITAH.

TagKMKOT HATHKAJIAPUHUHT WIIOHWIWIMIH KYJUITAaHWITaH EHIAIIYB,
YCYJUIADHUHT HMJIMUN-METOAMK AaCOCIAHTaH/IUTH, Ha3apuil MabIyMOTIApPHHHT
pacMuii MaHOanmapjaH OJWHTAHJINTH, KEITHPWITAH TaXJIWUIap, TaXpuOa-CHHOB
UIJIapd ~ CaMapaZopJIuTd  MaTeMaTUK-CTAaTUCTHK ~ METOAJIap  BOCHTACH[A
ACOCJTAHTAHJINTH, XYJIOca, Takiaud Ba TaBCHJIAPHUHT aMaluEIra IKOPHM
STIWITAHIIUTH XaMJla BaKOJIATIM TAlIKWIOTIIAD TOMOHHMIAH TaCHUKJIAHTaHIUTU
OnaH M30XJIaHAIN.

TaaKuKOT HATUKATAPUHUHT WIMMI Ba aMaJMii aXaMHsSITH.

TankuKOTHUHT WIMHN axaMmusaTH Tanabanmaprna ¢usnkanan jabopaTtopus
WIUIApUHUA MHTETpaTUB EHAANIYB acocHaa TaKOMWUIAIITUPUII OYinda uiaMuit
buKpIapHU PHUBOKIAHTHPUII TAbIUM JKapaCHWTa 3aMOHABUH TEJAarorukK Ba
ax0opoT TEXHOJNOTUAJIAPHU >KOPHM KWIHII, JIabopaTopusl MAalIFyJIOTIapHHH
TAlIKWI KWINIIJA BHUPTyal WILIaHMaJap Ba KOMIBIOTEpAaH (oiIamaHuII
METOJMKACUHN TAaKOMWUTAIITUPUIITA XU3MAT KWIUIIN OWIaH U30XTaHAIH.
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TagkukoTHUHT amanuii axamusatd OTMnapuma Qusukanan madopaTopus
WIUIAPUHU ~ WHTETpaTUB CHAANIYB acocuja TaKOMWIIAIITHPUIT — «YMyMui
busukayra ouna JgabopaTopus MaMIFYJIOTIAPUHUHT Ma3MYHWHH OOWHTHIITA,
3aMOHABUM VKYB-METOAMK, AACTypUM-TUIAKTUK TabMHUHOTHHHU spaTHINTa Xamjia
WIFOP TabJIUM TEXHOJOrUsIapujaH (oigalaHuIl Ba YKYB Kapa€HHMIa KyJulall
OpPKaJIM TabJIUM CaMapaJOPJUIMHU  OLIMPHUINTa XHU3MaT KWIHIIK OujilaH
Oenrnia”Hagu.

Taagkukor HATHKAJTAPUHUHT JKopuil KIJIMHHUIIHA. duzukagan
nabopaTropusi HWIUJIAPUHUA HHTETPATUB EHIAIYB acCOCHJa TaKOMUJLIAIITHPHUIL
Oyiinua OTMHTAaH HATHIKAJap acOCUIA:

TanabanapHuHT Ounuin (aoJUIUTH, AHAIWTUK Ba IKOAWN (DUKpIAITUHU
PUBOXKIIAHTHPHUIITHIHT MEXaHU3MIIapH (U3HMKaJIaH JIa00paTOpys MalIFyJIoTIapuIa
(daHmap HMHTErpalMSICHHU TAabMHUHJIAINTA WYHAATHPWITAaH THU3UMIH, (aoausrra
JIOUp TAJAKUKOTYWIMK CAJIOXUSATHHU (UMK DKCIEpUMEHTan (aoausarra TaaouK
STUII OPKAJIW TAKOMUJUTAMITUPUINTA JOWp Takin] Ba TaBcusuiapaaH (Gu3HKagaH
JlaBnmar TabiuM cTaHAApPTHUHU uLIad uukuiga dornananwirad (Onuit Ba Ypra
Maxcyc TabiauM BasupiauruHuHr 2021 wwn 19 gaBapmarn  89-03-287-con
MabJIyMOTHOMacH). HaTmxkana, Ma3kyp Takind Ba TaBcusiap Joupacuia HInrad
YUKWITaH  WIMUK ~ uIUIaHManap  (Qu3uka  TabiauMuaa  WIMUN-Ha3apui
MabIyMOTJIApJIaH KeHr ¢oiganaHuml, YKyB-METOJIUK, JacTypUU-TUIAKTUK
TabMHHOT  XaMmJa JabopaTopusi HIUIApUHU  Oa)kapulll TEXHHKAach Ba
TEXHOJIOTHUSICUHY TAaKOMUWJIJIAIITUPUIITA XU3MaT KUJITaH;

busnkagan nabopaTropus UIIJTAPUHUHT Ma3MyHU Tanabanapaa
TaIKUKOTYWINK  KOOWIMSATHHM  PUBOXJIAHTHUPHUIINTA  KapaTWwiraH  Ta0uar
XOJIMCallapuHHM (TeOpaHuILIap, KUMEBHH skapaHiiap, aToM 3P eKTiapy) Ky3aTHIIL,
TaXpuOa YTKa3WIl Ba KWYUK TAAKUKOT WILJIAPUHHU TAIIKWAI ATHUII OpKaIH OJIraH
OWIMMITAPUHY TaXJIMJI KWIHII, CUHTE3 Ba KUECaIl acoCHIa TaKOMWUIAIITUPUILITA
noup aManuii Taxind Ba TaBcusiapaaH EAS-XT-1-31884 pakamm «/HHOBaIMOH
TEXHOJIOTHSIAP IMapouTHaa (GU3MKa YKATYBUMCHHH METOIUK Tan&prapiuruHu
maKIagTupum  ycymiapu» (2014-2015 #it.) maB3ycugarm aMaiauid TaJIKUKOT
noimxacuna ¢oimananwiran (Onuii Ba ypra Maxcyc TabiuM Ba3sHPIUTHHHHT
2020 wwmn 2 wmroagaru 89-03-2400-con  mabiaymoTHoMacHu). Hatmkana,
Tal€pllaHTaH WJIMHUNA-METOAUK HIIJIaHMajdap OpKadd TabJIMMHHUHT JJEKTPOH-
METOAMK TAbMUHOTHHHM SXIIWIAII, YKYB *kapa€HuUra axOopoT TEXHOJOTHUSIapUHU
YKOpHH 3TN OyiindYa J1abopaTopys HIUIAPUHHM Oa’KapHITra OWJ HILIaHMaJapHU
SIPATHII, MAIIFYJIOTIIAPHA TAIIKWI STHII MEXaHU3MJIAPUHU TaKOMUJUIAIITHPHINITA
DPUIIWITaH;

bu3uKanaH HJKcrnepuMeHTan (oauaTrra YpraTuil y49yH METOAWK TH3UM
Momenu Tamabamapna (U3MKATaH OSKCIEPUMEHTANT OWiInM, KYHHKMa Ba
MajlaKaJlapUHU ~ PHUBOXKIIAHTUPHINTA  WYHAITHPWITaH  HHTepdaod  TabIuM
TEeXHOJIOTHsIapuAaH (GouganaHuI OopKaiu (U3MKaIaH J1abopaTopus HILJIApUHU
OakapuIll, SKCIEPUMEHTAI MacaJlaJlapHHA SUUII Ba MYCTAKWJI WXKOIUNA M3JTaHUIILIAD
onub Oopuil acocuja TakOMWUIAITUpHINra goup Takiaudnapaan OT-D-2-77
pakamii «MoJeTaITHPHII aCOCHAa WUKH HYKCOHJIApHH XucoOra ojrad XoJiaa
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APUMYTKA3TUUIH ac600IapHUHT UIIOHYWIUTUHU Oamropar KWIAITHA
TaKOMWUTAIMITAPUIIT ~ YCYJIM» MaB3yCHJArd aMaliMid TaaKUKOT JIOMMXacuja
dorimananwirad (Onmii Ba ypra Maxcyc TabjiuM BasupiuruHuar 2020 idun
2  wuronmarn  89-03-2400-con  mabiymoTHOMacu). Harwkama,  Oynaxkak
VKUATYBYUJIAP (Tamabaimap) KacOui KOMIETCHIUSIIapH JlapakacuHU
PUBOXJIAHTUPUII OpKajdu JIabopaTopusl MAIFyJOTIapUHA TalIKW DJTHUIIl Ba
VTKa3UIll caMapaJopIUTUHH OIIMPHUILTA SPUITIITAH.

TaagKMKOT HATHKAJAPUHUHT anpodanusicu. Mas3kyp TaAKUKOT HaTHXKaap
2 ta xankapo Ba 12 ta pecny0iivka WiMHi-aMalluii aHKyMaHIapuia MyxokamaaaH
YTKa3WJITaH.

TagKMKOT HATHXKAJAPUHUHT JIbJOH KWIMHraHauru. Jluccepranus
MaB3ycH Oyinua xamu 26 Ta wiMuil mim, Y36ekucton PecryGnukacu Basupiap
Maxkamacu xy3ypumarn Onuil aTTecTalus KOMHUCCHUSICH TOMOHHWIAH JOKTOPJIHK
JUCCEPTALMSIIApDU aCOCUM WJIMUNM HATW)KAJIADUHU YON JSTHUII TaBCHUS ATHITaH
WIMUNA Hampiapjaa 7 Ta Makona, *XymiaaaH, 6 Tacu pecnyOnuka Ba 1 Tacu
XOPHKUH KypHAIIap/Ia YO STUIITaH.

JuccepTanMsiHUHT TY3WIMIIM Ba Xa:xXkMM. [{uccepramms kupuui, yud 000,
XyJoca Ba TaBcusuiap, 124 caxuda MatH, oiigaiaHwIral aaduériap pynxaru Ba
wioBanapaad udopar.

JIUCCEPTAIIUSIHUHI ACOCUI MABMYHHU

Kupum xucmuaa auccepranys MaB3yCUHUHI J0J3apOJIMIU  ACOCJIAHTaH,
MYaMMOHUHI YPraHWITaHJIUK Japakacu 0a€H ATWIraH, TAAKUKOTHUHT MaKcaau Ba
Bazubanapu, MyHUHTIEK, 00ObEKTH Ba IPEIMETH aHWKJIAHTaH, TAAKUKOT WIAHUHT
(haH Ba TEXHOJIOTUSJIAPHU PUBOXKIAHTUPUIITHUHT MYXUM HYHATUIIIApUTa MOCIUTH
KypcaTWiraH, TaJIKAKOTHUHT WIMHMA SHTWIWTH, HATUKAJAPHUHT HWIIOHWIWINATH,
Ha3apui Ba aMajvid axaMUATH, HATWKAJAPUHUHT aMalluE€Tra KOPUM STWIHILIH,
BJIOH KWJIMHTAHIUTH, UIITHUHT TY3WIHIIHA 00pacuaa MabIyMOTIap KUPUTHIITaH.

JuccepranussHuHr «@U3MKaAaH Ja0dopaTopusi HMILIAPMHH HHTErpaTHB
éHIalIyB AacocHJa TAKOMWLIAIUTHPUIIHMHT Ha3apu# acocjaapmw» 11e0
HOMJIaHTaH OWpWHUM OoOnja ¢Gu3MKa TabIMMHUAA WHTETPATHB CEHAANTYBIAH
(boiTaTaHUIITHUHT XO3UPTH XO0JaTH, (pU3uKa YKUTHII >KapaéHUIa WHTErPATHB
Marepuaiap Ma3MyHU Ba yiapaaH (QolgajlaHull, Y3JIYKCH3 TabJIuM TH3UMUIA
nabopaTopus WIUTAPUHHUHT JUIAKTAK WMKOHUSTIAPUHUA KEHTAUTUPHUIT EpUTHO
OepuiiraH.

«MHTerpauns» aramMacu I€aroruka TabIMMHUAA Ma3MyH Ba MOXUSTH
KUXATUIAH y30K Tapuxra sra. KouHotTaa, )aMuaT Xaétua, TypMylljaa Ba UIiad
YUKApUILJA, TabJuMAa, SbHU MHUKPO OJlaMJlaH TOPTUO Makpo ojaMmraya
UHTErpaIys MyXuM axamusT kacO staau. MuTerpamnus — KeHr MabHOJU TYIIIYHYA.
byryarn xyHra kemu0, WHCOHHMAT VKHATHIIAA WHTETpaIUsa > KapaéHUHUHT
MOXMSITUHH, PHUBOXKJIAHTUPYBUM (QYHKIMSUIADUHUHT aMajifa KYJUIaHWIHIIY,
calépaMmu3iard MYXHAM 3KOJIOTUK MYaMMOJIApHM Xan Kwiuil Ba Eppa Xa€rtHu
cakjia0 KOJNMII MYMKHWHIMTMHM AaHIJIaraH XoJjjJa, YyHra Karra 3bTHOop
KapaTMOKJanap. AWHHMKCa, TanaOaJapHUHT WIMUN JTyHEKApaIIMHHU, SKOJIOTUK
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MaJIaHUSTUHU PUBOKIIAHTUPUIIIA HHTETparus XKapaHUHUHT MYXUMIIMTHA JTyHE
OJIMMJIAPH TOMOHHMJIAH aJIOXU/a KAl STUIMOK/IA.

Tabnumpa wHTErpamms — OWIUMIIApHUHT Oup-Oupu OwinaH  yiiFyH
OMpJalIMILM, STHI'M Ba SITOHA OapKapop yMyMIIallllaH — SIXJIUT OWJIMMHH XOCHJI
KWJIUII JIeTaH MabHONAPHU aHrnataau. MHTerpamus TymyH4yacura OepunaérraH
Tabpuduiap Typiauda O0ynub, Oy TabpudIapHUHT YMYMUWIMK TOMOHM IIYHIAKH,
uHTerpanus — 0y arpodumm3garun OOpIUKKa SXJIUT, OMp OyTYH 00BEKT cudarnuga
Kapamgad ubopar. «MHrerpamus» TymyHyacu XVIII acpma I'.Croencep
TOMOHHU/IAH KYJUTaHUJITaH.

Tankukor mmmaa gusukagaH aaboparopus UILIAPUHU OakKapHUIlga TabInM
onyBumMiap OunaH YKyB JKapaCHMHHM 3aMOHAaBHM axOOpOT TEXHOIOTHsUIApH
BOCHUTACH/a TAIIKWJI ATHII, Ba3n(a Ba TOMIIUPUKIAPHI KOMITbIOTEP TEXHUKACHUIAH
¢doiinananu® Yyprauum, (UIMKAHUHT aMmaija KypuIl Ba Ky3aTUII MYMKHUH
Oynmaran ¢€xku KuUWMH OyiraH XoAucaJlapuHd VKYB JacTypud pEeXacUHU
y3rapTupMaciaH YpraHulll, TabIuM ONYyBUWIAp Y37apu MYCTakWil OWIuM
ONIUIIApKM Ba aManui BazudagapHu OakapuIlIapy YJIapHU aMmalira OIIWPHII
UMKOHHUHU OEp/IH.

Onmub Oopwiran TagKUKOT MIUIAPUHUHT €TaKYM FOSUIAPUHU TaXJIWI KHJIUIIL,
(bancadpuii-MeTo10M0TUK aCOCIIapHU TaHJIAI Ba TAIKUKUN EHAAITyBIApHU KUECUI
TaxXJWI KWinil, pad Ba TabJIUM WHTETPAIMSICHHUHT MyaMMOJIM COXAacH TaBCU(pU
Ou3ra ymMmyMmuii WIIMUN-METOIUK acociap — ¢aHnapapo TU3UMIN EHAAIYB, TaAbIUM
coxacujaru xojucaiap Ba >kapa€HJapHU Hazapuil TaBcudall ydyyH 3apyp Lapt
cudarnna Kypud YMKHUILITa UMKOH Oepu.

JlaGopatopusi umu — Oy 3apypuil kacOWil MaxopaTHU IIAKJUIAHTHPUIITa
KapaTWiran VKATAI Imakiad. JlaGopaTopus MalIFyaoTIapyd AaBOMHAA TabIUM
ONyBUMJAp YKUTYBUM paxOapiauruga €Kd MYCTaKWil paBHILAa Hazapuid
OWIMMJIAPUHU YYKYPJIAIITUPHUII, MYCTAaKWJI TaxXpuba YTKa3uil KYHHKMa Ba
MaJaKaJlapUHU ~ PUBOXJIAHTHUPUII  Makcajjlapuia  MIIHA  OakapuIIaju.
JIaGopaTopusi MalIFyJIOTH TabJIUM OJYBUWJIAPHUHT Y3IYKCH3 TabJIUM THU3UMHJA
VTKa3WIaIuraH MYCTaKWI aMaluid Ba TaJKMKOTYWIMK WIUIApU TypiapujaH
oupuamp.

Ouzuka yxuTumaa O6omka ¢aninap OWIaH MHTETpalUsSHA aMmalira OLIMPHIL
KyHuaaru MakcaajiapHy Ha3ap/aa TyTaJlu:

tanabanapaa TaOMUU-WIMUNA OWIMMIIap XaKuJard KapallHW JUaJIeKTHUKa
OupiHUry acocuaa MaKUTAHTHPHILL;

OWIIMMITAPHU TU3UMIIAIITHPUITNHU TAITKMJ STHIIL;

YKUTHUIIHUHT KacOra HyHaNUIIUHU Ky4alTHPHUII;

TaBJIUM OJYBUMJApAA XOJMcajap, KOHYHJAp, TyLIyHYajnap, Hazapusiap
opacuaa Xap TOMOHJIaMa WHTErpaiys OOpIWTMHUHT aHrjam KyHWKMa Ba
MaJlaKaJlapuHH [aKUTaHTUPUILL.

TabiuMa UHTErpaUMsIHUHT METOJOJIOTUK (DYHKIUSICH aCOCaH y4yTa acleKTra
XpaTWiIaau: SBPUCTUK, WIMUHK TyHEKapail, nHCTpyMeHTal (1-pacm).
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Tabaumaa HHTerpausiHuHT
MEeTO0JI0THK (PYHKUUSIIAPH

/ v\.

DBPHUCTHK Nnmuii nynéxkapain HNuctpymenTain
A 4 A 4 A 4
WoxommiAnmk, OnamMHU SXJIHUT, TUZUMINA JlaGopaTopus Ba
KaGuETIMIIK XHUC 3TUIIHA DKCIIEpPUMEHTAIT
KOOMIHATIapHH IIAKJJTAHTUPUILL TONIIUPUKIAPHU
[HaK/UTaHTHpHIT NuTrennekTyan OaskapuIll IMKOHUSITIIAPH,
cudarnapHu TapOusiait acO00sapHu OomKapa
OJTUII KOOMIHUSTUHU
IIaKJUTAHTHPHUIIT
A 4 A 4 A 4
Haruaxka: [Ipenmernap Ma3MyHUHM TAKOMUUTAIITUPHILTA OJTMO Kemaan

1—paCM. Tabaumaa HHTECrpalusasHUHI METOA0JO0IMK (l)yHKIlI/IH.]IapI/l MOAEC/IHN

®duzrka YKUTUIIAA WHTErpATUB MaTepUaJUIapHU MHHOBAIMOH NEAaroruk,
WHTErpaTuB,  axOOpPOT-KOMMYHUKAIUS  TEXHOJOTHsUIapuiaH  (OHgaTaHUII
HaATW)XAacHuIa Jlapc/ia BaKTIaH YHYMIU (hodgananuiagu, TaradalapHUHr (Haosinry,
¢u3uka napcura KM3UKHUIIN OPTaad, WIMHAKA AyHEKApalld IIAK/UTaHATd, Aapc
camapagopiauru omanau. Onud OopwiraH TaAKUKOTAA TanabamapHu (PU3NKaIaH
SKCIEpUMEHTaN (aonusTra Ypraruil yY4yH METOJUK TH3UM MOJEIN UILUIa0
quKWIaU (2-pacm).

TabauMa UHTErpalUSIHUHT AUIAKTUK Bazudanapyu Kyhiuaaruiapaad noopar:
VKyB MaTepuauiapuHu MyBODUKIAIITAPAIM Ba yjapra yMyMuid WyHanui Oepaau;
TanadaTapHUHT Ta0uaT JUATIEKTUKACH 3JIEMEHTJIAPUHU OMIINO OJIMIIUIApH, OJJTAMHU
SAXJIUT TYITYHUIIAPUHA TabMUHIIANWIW; Tarnabanap OMIMMUHE TU3UMIIAIITUPUIITA,
M3YWJI PUBOKIIAHTUPHUINTA BA YHH YMYMIIAIITAPHIITA OMIUT OYIITH.

HucceprauusHuar «@uU3UKagaH Ja00paTOpUs MULIAPUHM HHTErPaTUB
éHIaIyB acocu1a TAKOMWLIAIITHPUII MeTOAMKACKH» 160 HOMJIAHTaH MKKUHYU
000uaa (husukaman 1abopaTopus UIUIAPUHU YTKA3HIN KapaéHUIa TajlabalapHUHT
WOKOJIUN  KOOWJMATIAPUHU PUBOXIAHTUPUIL, BUPTYyall J1abOpaTOPHUSUIAPHUHT
Basudanapu Ba ynapaaH (QoWganaHUIl UMKOHMUSTIAPH, UHHOBAIIMOH IEAaroruk
TEeXHOJOTUsIapaaH poraanannin Hymiapu 6aéH STUITaH.

Tankukor  wmmpa — jgaboparopus — MAIFYIOTIApU  TajabalapHUHT
HKCIIEPUMEHTA] OWIMMIIADUHU OUIMPUILNZA TabJIUM BOCUTAJIAPUHUHT POJIH,
MAIFYIOTIAAPHN TAIKWI KWJIWIIIa KOMIIETCHIVSIBUN EHAAITYBHUHT 3apypaTH,
¢busukagan jabopatopusi MIUIApUHM  Oakapulllla drajulaHraH  Hazapuii
OWIMMIIapHU aManuéTAa KyJulall, KYHMKMa Ba MajaKaCMHHM OIIUpUII OuiiaH
OOFJIMK MyaMMOJIAPHUHT WMWK e4ruMIIapu 0aéH KUJIMHTaH.
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Makcaaau KOMIOHEeHTH

Makcaj — TanabanapHu (U3MKaAaH 3KCIIEpUMEHTaN (HaoausaTra Tanépiam

v

Baszudanap

v

L

ATC ranabnapunn Oaxapwu,

tanabanapra ¢pusukagad 1adopaTopysi WILIApUHH OaKapuIia MHTErpaTUB EHIAITYBHU
amaira OIIHPHII;

(usukamaH HaMoluI Taxkpubanap acocuja TanadanapHu YKyB ¢aoiustura (aon xand
KHJIAIT OPKATH TabJINM JKapa&HH caMapaiopIIUTHHA ONMTHPHIIL;

tanabanapaa SIHTM OWIMM Ba MalaKalapHH MYCTaKWJ OSrajlall KyHUKMajJapUuHU
PHUBOXKIIAHTHPUIIL;

(hm3uka YKUTHII kapaéHUa HAMOMHII TAXXPUOAHWHT YPHU Ba aXaMUSTUHU OIIVPUIIL

v

Tapku6 KOMIOHEHTH

™~

@u3MKagaH JadopaTopusi HILUIAPMHU HHTErPATHB éHAAIIYB acocuaa 0axapuin
V4VH VKVB KapaéHUHUHT MOJeJIN

v

Mopaens aneMeHTIapu

v

I

Kupum

HAa30paTu
MoTuBamuon N

TexHuk
OKCIepUMEHT ||
Harmxanap

TaXJIUIH

daonusar
ownmuMIIapu

Ba

yCYJUIApUHU
Y3IanTHPHULI
pedekcusicn
buwinm onmm
YCYJUIAPUHA |4
Ha30par 3THIII

19}

v v v v v

l—

Tamxkunanii KOMIIOHEHTH

YKUTYBYMHUHT HHTEIPATUB éHAaIIyBAaH GoiiganaHran X012 YKYB KapaéHUHU
TY3UII AJITOPUTMH

v v v v

Masmynnu Jnnaxtuk Meroauk Pedrnekcun
Xapakatiap OocKuY Oockud Oocku4
6ockuuu

A 4
\ 4
A 4

v v

@uzukagaH JadopaTopusi MAIIFYJIOTIAPUMHEA TAIIKHWJI 3THII 0Yiinya MeTOIUK
TapcusIap

Tanmxuc KOMIOHEHTH

VKyB kapaénn camapazopIMrHHH HHTErPATHB EHIANIYB ACOCHA Gaxoiamn
Me30HJIapH — STHIM (PU3NK Ma3MYHJArd JadopaTopusyiapra ouj MaTepHaUIapHA
V3IaIITHPUINHMHT I0KOPH Japakajlapura eTrad Tajadajnap COHMHUHT KyNanuim

-

v v v v

brunnmiiapan daoymsaT Brim ot Mycrakun daonustia Gutum ou
Y3MaTHPHII TYpJIapUHU yCYJUTapUHH ycymgp“““ KYJUIALL OPKAIH AHIH
o o HUIIMMJIApHHU SraJijiald
Y3mamTupuIn Y3mamTupuIn P

v v v v

Tamxuc BocuTanmapu: cypoBHOMa (cyx0aT, aHKeTa), MyaMMOJIM Ba3HATJIApHM fo3ara
KeITUPUII Ba Ky3aTHII, MyaMMOJHM TMeNarorvk Ba3WsATIapHMA fo3ara KeJITHPHII Ba
Ky3aTHII, TAlIXHC MaTepHALIAPH.

2-pacm. TanadanapHu pu3MKagaH 3KCNePUMeHTAaN (GaoJusTra ypraTui

YIYH ME€TOJAUK TU3UM MOJACIH
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bynaxak ¢uzuka YKUTYBUMIAPUHUHT JA00OpaTOpusi HIUIAPUHU Oarkapuill
KYHUKMa Ba MalaKaJlapuHU PUBOXIIAHTUPHIAA (QyHIAMEHTal OWIMMIApU Ba
aMaJIMii WIUIapy HATWKAJIApUHHUHL y3apo MyHoca0arjapu KyHuJaruda TaJIKUH
STUJIAM:

1. ®ynnamenTan Ba amanuil TaJKUKOT UIJIapU OMPU UKKMHYKMCHUTA alOKACHU3,
MYCTaKWJI PUBOKIIAH/IH.

2. ®dyHpaMeHTal TaAKUKOT UILIApU OMIMMIIApHU YYKYpJIaIITHPHUIIIA aMaTuid
TaJIKUKOT UILIApU acoc OYIIJIH.

3. Amanuéria ro3ara KenaJaurad 3uiusTiiap Maxcyc GyHI1aMeHTall TaJKUKOT
ULUIAPU EpAAMUIA CUUIIIU.

Tanabanapuu wxoauii daonuarra VypraTunl KaiTta XoTUpiall, KUCMaH
WKOJIMN Ba WIMUN-MKOINN Japakaaa Oy MyMKHUH.

Kaiita xorupanam Qaonusity — YKUTYBYM TOMOHHIAH KYpCAaTWITaH EKH
Japciivka Oepwiran HamyHara kapad mamk Oaxapui daonusta. by Tanabanuur
daommMK JapakacMHM dYerapanaiu, y WH3JaHMI, Kamid KWINIra 3SXTUEK
ce3Maniu.

Kucman uznanyBuaninuk gaonusaruaa tajada MyHaNTUPYBUM TOMIIHPHUKIIAD
épnamuia GU3MK XOAUCATAPHUHAT YXIIAII Ba (papKiIu TOMOHJIAPU YCTHAA YHJIamIu,
YHHU TOIUIN, aBBAJITH OWJIMMIIAPUHU KHUCMaH HOMAbIyM IIApOUTIApJa KYJUlaliu
JIO3UM.

Wnmmit-mxonuit paonustna tanabagaH xed KaHIad TalIkyd €pAaMcu3 OJraH
OwnumiIapHu OyTyHJIall sIHTM Inmapoutiaa (macajiaH, JiabopaTopusi HILIApUHU
Oaxkapuiga) Kyinai onumu, GaoausiT yuyH 3apyp OyaraH, JekuH y3uaa Oynmaran
OwirMiap MaHOajdapuHU OWIMILIM, yJAapAaH YHYMIW (oimanaHull yCyJJIapyuHU
sraiamy  Tanad KuiauHaaw. TamaGaHWHT wKoawi (aonmaT Taxpubdacura
KaHYAJIMK aCOCJIAHWICA, TABJIMMHHUHI CaMapaJIOpJiuK Japa)kacu IIYHYAIMK IOKOpHU
Oynanu.

Tabmum  xapaéHuma 3amMoHaBUN WHTEp(AOJ, WHHOBAIMOH METOIAP
ax0oOpOT-KOMMYHMKAIMS TEXHOJOruaaapu &EpaaMuna KymnaHwiagn. AXOopot-
KOMMYHHKAIIMS TEXHOJNOTHsUIapuIal (Qorgananuin 1abopaTopuss MaIIFyIoTiIapu
Ba MYCTaKWJ TabjuM >Kapa€HMJIa KyHupgaru HWyHanuuuiap Oyiimya Kymmmya
UMKOHUSATIIAP sIpaTUIITa UMKOH Oepaau:

KaTTa XaXXMJaru yKyB ax0opoTra sra 0yuiir;

ypranunaérran MaTepuaTHUHT 00pa3iii aHUK IMAKIMHUA TaKJAUM DTHULI;

(daos YKUTUII METOJIAPUHH aMalira OUIUPHILL;

Hazapuii OmmMITap Ba KacOuid (paonusaT opacuja aJoOKaHU TabMHUHIIAIIL.

Buptyan naGopartopus Oyitmua MIMUN-METOAMK WIUIAPHUHT MaBXYyIJIapH
acocaH, BUpTyasl acOo0 Ba ynapHU j1abopaTopusi MaIIFyJIoTIapua KYJIallHUHT
épuTWIMIIK  OWilaH dYeKJaHraH. bupok OWM3HUHT (UKpUMHU3YA, BHPTYyal
nabopatopus umm gakat BUpTyas acoobdsap smac, 0amku BUpTyal YKYB XOHAJIAPH,
TEXHUK OOBEKTIIAp JIOMMXacu, MaTEMaTUK Ba UMUTALMSIIA MOJIeIUIall TU3UMIIAPH,
aMaJiuii acTypiap VKyB Ba HWIUIA0 YHKApUII TMAKETIAPUHUA Y3 WYHUra OJIaju.
Buptyan nabGopaTopusimapHuHr ¥3u 3ca TanabalapHUHT Kypc Ba OUTHPYB
MaJIAKaBUK JIOMUXAJAPUIA, YKYB-TAAKUKOT HWIUIApUAA KYJUIAHWIMIIA MYMKHH.
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«Buptyan nmaGoparopusi» TYIIYHYAaCHHUHI MOXHUATH TapKUOUM KUCM OYnran
BUpPTyanl ac0o0 éEpaamuaa (oagui SIEKTpoH ac600 OwilaH MIUIaraHaek)
KOMITBIOTEp/Ia MILIAIl UMKOHHMSTHHHU OepaauraH, OJJIUiA KOMIBIOTEpra KymmnMya
KUJIMHTaH anmnapatiy Ba JacTypJiM BOCUTaap TYIUIaMuHu udoaanamgad noopar.

Ou3uk  ckapa€HiIapHU  MOJACIUIAINTHUPHUINT ~ WMKOHUATUHH  OepajwuraH
nactypmapra: Origin, MathCad, Maple, Crocodile Physics, Elecytonics,
Workdench, Interactive Physics Ba Oomika gacTyp makeTJIapyuHH MHUCOJI KEJITHPHUII
MYMKHH.

KommbroTep acocuparun BupTyan JnabopaTOpUsSHM spaTUIIa KyWuaarua
O6ockuunaru Bazudanap 6axxapuinaam:

OOBEKTIAPHUHT AJIEMEHTIApY aHUKJIAHUO, ynap OwiaH OOFIMK Xoaucaiap
Ypranuiaiy,

OpeIMeT COXa Ba YHJArd MacajaJlapHUHI KaHJAal KYpUHMILAA OYJIMIIM Ba
yJiap OusaH OOFJIMK XaéTHM Ba3UAT aHUKJIAHAIH;

OOBEKTHUHT MaTEeMaTHK Ba 00pa3Iv MOJICTH TY3UJIa/Iu;

MoJieia UIITUPOK ATrad OOl OoMIILIAp aHUKJIaHAAW (MKKUHYM Japakaliapu
Tanuiad 10opuaIn);

MOJICITHUHT XYCYCHSTIIADUHU aKC STTUPYBUU AJITOPUTM Ba TaCTyp TY3UJIAIIH;

QITOPUTM Ba JACTYyp acocujia OOBEKTIAPHUHT XYCYCHUSITH TEKIIUPUIAAU EKU
HaMOMWUII KWJINHAIH.

Xo3upru BakTAa BHUpTyald JjabopaTopus UIUIApH HMKKH  WYHAIUIIIA
KYJUIAaHWJIAJIN:

1. DKcrepuMeHT HaTWKaJapuHU XOCWJI KWIYBYM BUPTyal JabopaTopus
unuiapu. Ymoy naboparopusi My paHaa aHUKIAHTaH MaTeMaTHK MOJeiapaaH
doiimamanrad Xon1a SCIepUMEHTaN TAAKHKOT UIUTAPUHA 0JIHO Oopaiu.

2. CraTuCTUK XOJNaTilapHU TACBUPJIOBUM BUPTYad JabOpaTopusi HILIApH.
Ymby maGoparopusi MIUIApUM WIMHA Ky3aTHIUIAD HATH)KAacula aHUKJIAHTaH
O00BEKTIIApHH YKYB KapaéHuaa TYIIYHTHPUII MaKcaaua sipaTuiIaiu.

Bupryan nabopaTopus Kyiinnara 60CKUUIapHU Y3 HUMra OJaau:

Tanmabanap TOMOHHIAH axOOpoTHH OuMp HeuTa KaOyn KWW KaHaJUTapuaaH
Oup BakTaa oimanaHuIl Ba OYHUHT HATHKACHIA MAabIyMOTIap UHTETPAUSICHHU
TAIIKWI KA,

Mypakkad TaxpuoOa kapaéHIapuHU UMHUTAIUS KAJTUIIT;

’Kapa€HIapHU JOMHAMHUK TakKJIMM OTUII OpKajdd TacaBBYp KWIMII KUWUH
Oynran (aOCTpakT) MabJIYMOTJIIAPHH BH3yaUIAIITHPHUIN (oOpasiap KYpHUHHUIIHAA
TaKJIUM THUIN);

Xap XWi gapaxaaaru Mypakkad (KOTHUTHUB) Ty3WJIMajapHU PUBOXKIAHTUPHUIIT
UMKOHUATA Ba TamabanmapHUHr KaOyl KWIMII —Japaxacu OwujlaH VKYB
MaTepuaIapuHu OOFJIall.

Bynpait nabopatopus uNUIapuHUHT Oup Heuya ad3ajiuK >kuxatiaapu Oop:
OupuHuyugaH, OyHaail Jlaboparopusulap Karra capMOsUIApHU Tajad KuiMaiiau,
MKKUHYM/IaH, Tana0a 1aboparopusl UIIMHUA XOXJIaraH >konnaa 0akapui MyMKHH
(pakar Tamaba 1IaXCHMW KOMIbIOTEp OWJIAaH TaMUHJIAHTaH OVJIMIIU Kepak);
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YUYMHYMJIAH, XUCOOJall aMajslapuHU AACTYpHUHI Yy3u Oaxapaau, OyHaa Tamala
BAKT/JIaH FOTa/IH.

Hly G6wian Oupra KaMYWwIMKIapu xam Oop: OMpuHUMIaH, Tanaba >kapaCHHU
peasl Kypa OJMaiiid; WMKKUHYMAAH, Tajaba IIaXCHUil KOMIIbIOTEp OuiiaH
TabMUHJIAHTaH OYJIUIIN Kepak.

WNurerpatuB €xpamryBnap acocuja YKyB apa€HUHHU TalIKWI JTUIN OYilnua
YTKa3WiraH TaAKAKOT WINAMW3 HATWKaJapu KyMUIArd XyJIOCAIIAPHU YMKAPHINTa
acoc Oynau:

1. TabnuMm ONMyBUMIAPHUHI MyalsiH AYHEKApAIIWHU PUBOKIAHTUPIAU, YYHKH
OMIUMIIApHU  JTaJUlAIHUHT  FOKOPHM  MYCTAKWIUIMTH ~ yJIapHU  HUIIOHYra
TpaHchopManuaIanl UMKOHUHYU Oepau.

2. TabnuMm ONYBUMHHHT MIAXCHH MOTHBAIUSACHHU, YHWHT YKYB-OWJIHII
KM3UKHILIAPUHY [LAKJIAHTUP/IH.

3. TabiuM  ONYBUMWJIAPHUHI  MAaHTUKUH  Qukpiam  KOOMJIMSTUHU
PUBOXKIIAHTUPM.

4. TabiuM  ONYBUWIAPDHHMHI  ypraHa€rraH  Xxoamca, JKapa€H  Ba
KOHYHUATJIApJArd SIHIY aJOKaJlapHU aHUKJIAIHU TAbMUHIANIN.

5. TagKWKOTYWIMKKA YpraTwill, XyCyCaH, MabHaBHM Oapkamon TaigabaHu
TapOusTamTa acoc Oymamu. Y3 (GuKpH, ¥3 Kapammra sra GYJIMII KOMHJI Tanaba
[IAXCUHUHT MyXUM OENTHCH XUCOOTaH IH.

6. VKNTYBUN-TAaBINM ONYBUMHHHI TAbJINM SKapaHHAATH MyHOcabaTu
CyOBbEeKT—00BEKT (aonuaTHAaH TEJaroruk XaMKOPJUK Japakacura KyTapuiuo,
TabJIUM OJYBUM JApC Kapa€HUHUHT MKPOUUCUTa — CyOBEKTUra ailanca, TabJIuM
onuml Kuzukapiau Oymaau. Wokommii (aonusT TabauM OJIyBYM YUYH Xa€Tuii
AXTUEKTA, WHTETPATUB Japciap 3ca KOMIUIMKKAa oiu0 Oopwiln BocuTacura
alllaHagu.

7. Tabaum OJNIyBYMHUHI JapciuK €KW YpraHwiaérran ¢aH Ma3sMyHHHH
VKUTYyBUHMCHAAH Ta€p Xosga onMai, 0anku y3u Kamg >THO Y3IalTUpHUIIN yHIA
ApaTyBYAHIUK KOOWIMATHM YHFOTaaud. TabiuM ONyBud Kamueér Ia33aTuHUA
TOTaau Ba Oy YHU SIHTY U3JaHUIIUIAP CapH eTaKJIaiIu.

JlabopaTtopusi MalFyJOTJIIADUHUHT MHHOBALMSIBUMIIMTY KyHuaaruiap OwiaH
apTJIaHAIN:

1. PUBOXJIaHTHPYBYM Ba YKHUTHUII MAaKCaJJapUHUHI pYEOra YMKapWIMILH,
yIapHUHT TapMoK Taiéprapiauru ¢annap Oyinya VYKUTUII BOCHTAJIAPUHU
JOWMXAJAIITHPHUIN, TY3WII Ba HWOUIA0 YHKHIT coxacuia Oyiaxkak ¢(u3uka
VKUTYBUWJIApUIa YMYMHUW Ba KacOMN KOMIIETCHIMSUIAP PHUBOMIIAHTUPWUIUIINTA
NYHAITUPWITAHJIAT .

2. MyaMMONU-pUBOXIAHTUPYBYM YKUTUII METOMJIAPUHH, UIYHUHICK,
MearoTUK TEXHOJOTUS NMPHWHIMIUIAPA Ba YCYJUTADUHU TaHJIa0 ONWIN Ba yJIapHU
py€ora ynKapui.

3. Mawfynoraa MyCTaKWI UILHY, YHIa TaU€PIaHUIIHN TAllKWII 3THILL.

4. MeronMK MaxOpaTHH Srajulall JapakKaCHHHU TaxXJIWJ KWIMII Ba YHHHT
METOJUK PEIICKCUSICUHUA aMajra OLIUPHUIL.
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TanKUKOT MIIMMMU3 JKapaCHUa TabIUM OJyBUMIIap/ia JabopaTopHsl UILJIapUHU
Oakapuiija aHbaHABUM Ba HOAHBAHABUN TEXHOJOTHSIAP AacoCHAa YKUTHII
METOJIapH ypTacuga KeCKUH (papK MaBXyAJUrd aHUKJIAHAW, STbHU HOAHbaHABUN
Japc YTWIraH rypyxjiapJlaru TabJIuM OJIyBUWIIAp J1abopaTopus UILMHU Oa’kaprasia
aHbaHABWM Jlapc YTWITAH TypyxXJarwiapra HucOaTaH TaXpuOaHW OenruiaHraH
BakTIa Oakapu0, Taxkpuba HaTKajmapu OuiaH TaHUIIMO, Xyjoca Ba TaxJIWNd
KWITAHJIWKIApU XaMJa Mabpy3a coaTua OJraH Ha3apuid OWIMMIIapU TacAUFd
TaXpuOaza acociaHuO, yJIapHUHI OWIMM, KYHMKMA Ba MAaJaKallapu SXIIHPOK
OyAraHiaura Mabiiym OYIau.

HuccepranustHuar «Ta:kpu6a-cHHOB MIIIAPUHM TAIUKWJ ITHII Ba YHH
yTKa3um» 1e0 HOMJIAHraH y4yuHud 000uaa Taxpuba-CHMHOB MILJIAPUHUA TAIIKHII
ATUII Ba YHU YTKa3ull, TaKpUOA-CMHOB WIUIAPMHUHT HATHKAJapy Ba YJIapHHUHT
TaxJwim EpUTud OepuiraH.

[Tenaroruk Ttaxkpuba-cuno unuiapu 2017-2020 Hwumnapia TaagKUKOTYH Ba
Taxpubanmu  Qu3mka  YKATyBUMJIapuw  ToMoHHAaH  Kopakanmok — maBmar
yHuBepcutetd, HaBouil maBnaT mnenaroruka HMHCTUTYTH Ba TOILIKEHT JaBiaT
[IelaroruKa yHUBEpCUTETHA (pu3uKagaH j1abopartopus HUILIAPUHU HHTETPaTHUB
€HanryB acocuja TakOMIUIamTUpui Oyinya onmb Gopwiau. Ly O6mian Oupra
oMMl TabIMM Myaccacalapuaa (uszMkaaaH gadoparopus MaUIFyJI0TJIapUHU
VTKazumaa  YKUTyBUMJIAp ~ WMHTErpaTMB  OWnuMiIapAaH  Kail  jJapaxkajna
doiinanannnaéTralIury Xamjaa gapceiapiaa Oy BazudaHu Xajl STUIIHUHT aXBOJH
aHukjIaHAu. ByHuHr yuyyH ykutyBumnap Owian Kymumya «MHTerpauus Huma?y,
«HTerpatuB  €HOamryB  JAeraHaa HUMaHM — TymyHacus?y,  «MHTerpamms
TabJIMMHUHT KaHAall MyaMMOCHHHM XaJ 3THULIAA Ky4Id BOCUTa cU(aTHIa UIITUPOK
aTaau?» Kabu MaB3yapaa cyx0ariap YTKa3uiau.

Ilegaroruk Taxxpuba-CMHOB HaTWXallapy TaJKUKOTHUHT WIMUN (apa3u
aCOCJIM SKAHJIUTUHU TaCAUKJIAIN.

Kyzartum xapaéumna ¢usnka YKUTyBUWIApUTa Oepuiran CypoBHOMaA
caBOJUIApU acocuaa Kyhujaaru Macaianap YpraHuwiau:

1. YKUTYBUMIAPHUHT UHTErpanys TYNIYHYACH TYFPUCHIATU OWIMMIApH Kaif
Japaxana SKaHJIHNTu.

2. ®usukagad yjabopaTopusi MIUIAPUHU HMHTErPAaTUB MaTepuajljiap acocuia
OakapuITHUHT Tanabanap OumIuMu cudatu Ba caMapagopIurura TabCUpH.

3. ®usukanaH nadopaTopus WIUIAPUHM UHTETrpaTHB MaTepuasiap acocuja
OaxkapuIgary KAAUHIAIUKIIAP.

4. OdwusukagaH adopaTopusi WIJIAPUHW WHTETPATHB CHAAIIYB acoCHaa
TAaKOMIUTAIITUPHILAA Tanabanap WKOAWA KOOMHSITHHM PUBOXKIAHTHPULTHUHT
aXaMUSITH.

5. ®usukaman mabopaTopusi WIUIAPWHU WMHTETPATUB EHIAITYB aCOCHIa
TAaKOMIUTAIITUPUIIHUHT OOPJIMK XOAMCaJapUHU aHTJIaIlIJard POJIH.

Byngaii mMasmyHzmarm cypoBHOMa caBouiapu (pusukagaH jabopaTtopus
WIUIAPUHU MHTETpaTUB EHOAIIYB acocHla TaKOMWUIAIITHPUIN Tajadanapnaa
OJIaMHM SIXJIUT XOJ1J1a aHIJall, Y3JIapuHU XaM YHUHT OMp KUCMH 3KaHJIUKIapUHU
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XUC JOTHII XaMa Yyiapaa Ona 3aMUHHHU CCBHUIII, YHH acpaml MacCbYJIATUHU

IMAKJUIAHTUPpHUIIAd MYXUM BOCUTA SKAHJIMTUHHA KS”pCElTI[I/I.

Jlaboparopust ummapu Oyiinda TakpuOa-CMHOB HATWXKAJIADUHUHT CTATUCTHUK

X1Cco0 xaaBajuiapu Kyituaaruya akce staau (1-3-xaasamiap)

1-sxkaaBaJa

Tampnﬁa-anOB HIIAPH HATH/KAJAPUHHUHT CTATUCTUHK Xxucoon

TabauM mMyaccacajiapu KAY Has/lY TAIY Kamu
Ypraa Kativta Taxxpuba rypyxu 3,76 3,76 3,80 3,77
Hazopart rypyxu 3,31 3,32 3,34 3,32
Camapanopnuk ko3hHUIueHTH 1,14 1,13 1,14 1,14
TamranMa Taxpuba rypyxu 0,45 0,48 0,45 0,46
Aaucnepcus Hazopar rypyxu 0,44 0,47 0,44 0,45
Cranzapr Taxpuba rypyxu 0,67 0,69 0,67 0,68
XaTOJINK Hazopart rypyxu 0,67 0,68 0,66 0,67
Tanputa rypyxi 3,61 3,60 3,65 3,68
NIIOHYIHINK 3,91 3,92 3,95 3,86
OpaJIuFu Hasopar rypyxi 3,16 3,16 3,19 3,23
3,46 3,48 3,49 341
Bapuanus Taxpuba rypyxu 18% 18% 18% 18%
KypcaTru4aapu | Hazopat rypyxu 20% 21% 20% 20%
WImoHwIu Taxpuba rypyxu 0,07 0,08 0,08 0,08
YCTIaHUILIAp | HazopaT rypyxu 0,07 0,08 0,07 0,07
bunum cudaTuan 6axomnant 1,09 1,08 1,09 1,09
bunum mapaxacunu 6axosnarnt 0,45 0,44 0,46 0,45
CTBIOIEHT CTATUCTUKACH 4,19 3,89 4,22 7,10
CTaTUCTUKAHUHT 030JIUK Jlapakacu 151 145 147 447
Kputuk xuiimat 1,98 1,98 1,98 1,97
Me3onnu Xysaoca H, H Hi Hi
2-maaBaJl

TanadaJapHUHT IKCIIEPUMEHTAJ MAaCAJTAJIAPHU eynll Oy iinya xucoou

Tabanm myaccacajaapu KAY Has/lY TAIY Kamu
. Taxxpuba rypyxu 3,75 3,77 3,80 3,77
Ypraua kunimMar
Hazopart rypyxu 3,33 3,38 3,36 3,36
Camapagonuk ko3¢ HuueHTn 1,12 1,12 1,13 1,12
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Tannanma Taxpuba rypyxu 0,46 0,44 0,48 0,46
AUCIICPCHA Hazopar rypyxu 0,43 0,48 0,42 0,44
CraHgapr Taxpuba rypyxu 0,68 0,66 0,69 0,68
XaToJIuK Hazopat rypyxu 0,65 0,70 0,65 0,67
TanpuGa rypyxi 3,59 3,62 3,64 3,68
MIHOHWIMINE 3,90 3,92 3,96 3,86
OpayinFu Hasopar rypyxi 3,19 321 3,22 3,27
3,48 3,54 3,51 344
Bapuarus Taxpuba rypyxu 18% 18% 18% 18%
KypeaTruiiiapu | HazopaT rypyxu 20% 21% 19% 20%
Moy Taxpuba rypyxu 0,08 0,07 0,08 0,08
YCTIAHUIIIAD | HazopaT rypyxu 0,07 0,08 0,07 0,07
bunum cudatan 6axomnant 1,08 1,07 1,08 1,08
bunum mapaxacuau 6axomarn 0,41 0,41 0,43 0,41
CTBIOJICHT CTaTUCTHUKACH 3,84 3,55 3,96 6,56
CTaTHCTHKAHUHT O30JTUK Japakacu 150 144 147 447
Kputuk xuiimat 1,98 1,98 1,98 1,97
Me3onnu Xysaoca H, H Hi Hy
3-KaaBaJ

TamadasapHUHT MYCTAKHWJI WZKOAMHA TABJIUM OJMULIAPH OYyiiHYa HATHKAJIAPH

Tabaum myaccacajiapu KAY Has/lY TAIY Kamn
§prasa kiivar Taxpuba rypyxu 3,81 3,81 3,85 3,83
Hazopar rypyxu 3,36 3,42 341 3,39
Camapanopinuk ko3 HUIUESHTH 1,14 1,12 1,13 1,13
TamaaMa Taxpuba rypyxu 0,45 0,45 0,47 0,45
Auctepcens Hazopart rypyxu 0,41 0,44 0,43 0,43
Crangapr Taxpuba rypyxu 0,67 0,67 0,69 0,67
X4TOJIMK Haszopar rypyxu 0,64 0,66 0,66 0,65
TapiGa rypyxs 3,66 3,66 3,70 3,74
L — 3,96 3,96 4,01 3,91
OpajiuFH Hasopar rypyxi 3,22 3,26 3,26 3,31
3,50 3,57 3,55 3,48
Bapuanust Taxpuba rypyxu 17% 17% 18% 18%
KypcaTruijiapu Ha3zopar rypyxu 19% 19% 19% 19%

19




Nionawim Taxpuba rypyxu 0,07 0,07 0,08 0,07
CTIaHunuIap Hazopar rypyxu 0,07 0,07 0,07 0,07
bunmum cudatuan 6axoant 1,09 1,07 1,09 1,08
bunum napakacuHn Gaxosramnt 0,45 0,40 0,44 0,43
CTBIOJEHT CTATUCTUKACH 4,30 3,62 4,07 6,93
CTaTHCTUKAHUHT 030/JIMK Aapakacu 150 145 147 447
Kputuk xuiimat 1,98 1,98 1,98 1,97

Me3ounnu xysnoca Hi Hi Hi Hi

bapua >xanBanmapliaH OJIMHTaH HaTWXKajlapra Kypa, Haszopar Typjapu Oyiinua
camapagopiuk Ko3GGUIUEeHTH KyWH1aruia:

® [lactnabku HasopaT u Jlabopatopwua nwnapu = DKcnepUMEHTan Macananap eunLl
< <t <
- ~ ™ ~ - ™ - ~
1 ! Lo 1
— 1 — 1 -
- H And — —
- - -
H I I H I I ‘_' I I H I I
KopaKkannok gasnar HaBowuii gaBnar negarornka  TOWIKEHT AABAAT NeAarormka Hamu
YHUBEpCUTETH MHCTUTYTH yHMBEpCUTETH

3-pacm. Tabium Myaccacaiapuaaru caMapagopJjMK KYpcaTKu4Iapu

1,15 1,14 1,12 1,13
1,1
1,05
1
1
N I
0,9
nacrtnabku HasopaT Na6Gopatopwuna IKCnepumeHTan MycCTaxkun MKoauii
uwapm mMmacanasnap eduul usnaHuwnap onmb
Gopuw

4-pacM. YMyMUl caMapaJopJuK KYpPCATKUYJIAPH
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OnuHran HaTWKaJApHUHT CTAaTUCTHK TaxXJIWiIWra Kypa, Oaxonain Typlapu
Oyiinua Taxxkpuba Ba HazopaT TypyXJapuaa caMapagopiuk MaBkya Oymuo,
YJIapHUHI XyJiocanapura kypa, H; runore3aHuHr xaOysl KWIMHHUIIM Ba YKUTHII
cudatuHu 6axonail JapakaCUHUHT OMpAaH KaTTajaurd OWJIUII Japa)kacu HOJJIaH
KaTTaJIUTyu TYFPUCHUATHU Xyjocara oiau0 Keau.

[Mynnait kunub, Taxkpuba SIKyYHUJArd OJWHTaH HaTWXanapra Kypa, yMyMui
caMapaJopiuK KYpcaTKMUMIaH KeIuO 4MKUO, Taxkpuba Typyxuaa oinud Oopuiran
TaJKUKOT WIJIAPU HA30paT rypyxjapura Hucbaran 1,13 G6apobapra omraH, SHHU
13% ra roKOpH PKAHJIUTHU CTATUCTUK METOJIap OMIaH HCOOTIaHIH.

XVYJIOCAJIAP

Onuit  tabnuMm  Myaccacanapuaa (Qu3ukanan JgadbopaTopusi UILIAPUHU
MHTErpaTuB €HJIAIIYB acOCHla TAKOMWUIAIITHPUIN OYinYa YTKa3UiITraH TaJAKUKOT
HaTHXKaJIapy aCOCHUIa KyWHJIaru XyJiocanapra KeTuHIH:

1. ®usukagan 1ab0paTopusl MIUIAPUHU OakKapHIla MHHOBALMOH TEAaroruk
Ba  axOOpPOT-KOMMYHUKAIIMOH  TEXHOJOTHUSJIAPU  TaTOWK  STUIMAraHjiuTu
AHUKJIAHIH.

2. Tanabamapuunr axkiauii QaonusatuHu QaoutamITupunaa  QPU3NKaIaH
mabopaTopusi WIUIAPUHA WHTETPATHB EHAANIYB acoCHAa TaKOMWJLUIAIITHPHIIL
camapaJIopJIUruHU OUIMPUIITa UMKOH OepajuraH TEXHOJOTHSJIAPHUHT y3Ura Xoc
XyCyCHsTra 3ra Oyuimm OniiaH OMpTavKaa TabJIuM JKapaéHua TabIuM OCpyBYH,
PUBOXKIIAHTUPYBYH, TapOusIOBYH, VOKOJTAU daonusTura NYIUIOBYH,
KOMMYHUKAaTUB,  MaHTUKMM  uKpiam, akiauid  QaoausaT  ycyJUlapuHH
AKJJIAHTUPpUII, V3 (aONUATHHUA TaxJIWJI KWJIUII, KacOra iynnami, kacO TaHnmau
ONMII KYHMKMa Ba MajakaJapuHU XOCWJI KUJIUII, XAMKOPJIWMKHHM BYXKYJra
KESITHUPUII KaO¥ (PYHKITUSTAPHUHAT OasKapHiIUIIIH acociad Oepuiay.

3. ®uzuka YKuTUIa rabopaTopus UIUIAPUHA UHTETPATUB EHAIIYB acoCuaa
TAaKOMWUTAIITUPUIL  JKapaéHuJa TajaballapHUHT  WKOAUN  KOOWIMSTIApUHU
PUBOXKIJIAHTUPUII UMKOHUSATIAPY Ba OMUJIAPU acociiad Oepuiiu.

4. [legaroruka Ba MeToAMKara ouj agadbuériapaa TabuaTiuryHoCIuK, Gu3nKa,
acTpoHOMUS, KHME, MaTeMmaruka, Teorpadus Ba Ouojorus kabu QaHIapHH
VKATHIIA WHTErpalys MApOUTIIapU Ba TAMOWMJUTAPWHH TaXJIMI KAJIUII acOCHUIA
TaJKUKOT MyaMMOCH acOCJIaHIM.

5. ®uznka TabIUMHU TaXJIWIMHUHT KYpCaTHINNYA, XO3UPrd BaKTIra Kaaap
UHTErpaTUB OWITUMIIAPHUHT Ma3MyHHM eTapiinya ouu0 OepuiIMaraHivri, yiap
XOKMUHUHT OeJTHIaHMaranjinri, HaTKaja, Tajiadanap TajuTiIng J03UM OyiraH
(¢bu3uKamaH WHTErpaTUB OWIMM, KYHMKMa Ba Mallakajap AUAAKTHK OUPIUKIIAp
cudaTua ME30H IKAHIUTH OeTHIaHTIH.

6. Ousnka TapJIuMHuAa OOIIKa TaOWUK Ba MXKTUMOHMHK (aHiapra Aaxyijiop
MaXMyaJld MyaMMoJap VypraHwiaérranga (PHepreTuka, KOCMHK —y4dUILIap,
paguoakTuB udIocHaHUIl Ba Oomka Ti00alk MyamMMmoliap) Typid YKyB
npeaMeriapura ouj OWIMMIIApHU MHTErpajiail, Ma3Kyp MyaMMOJapHUHT
MOXMSITH Ba XQJIOKATIM OKWOATIIAPWHU aHTJIAIl 3apypUil MIapTiap/aH dKaHIIUTH
acoCIaHy.
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7. ®wuzukanan nabopaTopusl HIJIAPUHU HWHTETpAaTUB EHJAIIYB acocuia
TaKOMWJUTAIITAPUIT TanabamapHUHT (U3UKara KU3WKHUIIIAPW OPTHUINWTA, WIMUN
OyHEKApalJIJApUHUHT ~ KeHrahmmwura, aOcTpakT Tadakkypu Ba MaHTHUKUI
MYILOXaJla KWINI KOOWIMSTIAPUHUHT TAKOMWJUIALIYBUTA, SHI MYXUMH, ylapaa
STaJJIaHTaH OwIMMIapHW aManuéTaa, Xaérna Ky/ulai OwiMin KYHWKMa Ba
MaJaKaJapUHUHT MIaK/UIaHUIIUMTa acoc Oya onuiu Taxpuba-CUHOB KapaHiapH
JaBOMUJIA ACOCTaH/M.

8. Tamkukor Oopacuga onuii TabauMM Myaccacaiapuna (QHU3MKagaH
nabopaTtopusi MIJTAPUHU WHTErpaTUB EHAAIIYB acOCHIa TaKOMWJUIAIITHPUILIHUHT
MEeIaroruk MIAPT-IIAPOUTIAPUHN AHHUKJIAITHPUIT acocuaa «YMyMun Qusnka
(haHMHU YKATUITHUHT aMaJIUA-TEXHOJIOTUK TU3UMH TaKOMUIUTAIIITUPUIIIN.

TangkukKoT HaTWXajlapu acocuaa KyWHAard WIMUAK-METOOUK TaBCHUsIIAp
unuIad YUKUIIH:

gabopatopusi  MalIFYJOTJIApUHM  YTKa3WIJa  METOAUK,  IEAaroruk
MMKOHUSTIIApAaH KeHr (OoWJaTaHuIl, NTUAAKTUK TaMOWWIUIap acoCHaa YIapHUHT
MMKOHUSATIAPUHU  KCHTAUTUPUIN, PHUBOXKJIAHTUPHUIL  OpKAJIXA  JiabopaTopus
UIUIAPUHU OQ)KapuIll TEXHUKACH Ba TEXHOJIOTUSCUHH TaKOMWUIAIITUPULI;

TajabanapHUHT ¢u3nKa OWIaH OOFJIMK 3aMOHABUI KacOW KOMIETEHTIMTUHA
MIAKJJTAHTUPUIITA OWJlI WHHOBALIMOH TAabJIMM TEXHOJOTHSAIApU acoCuja WIMUK-
METOJIUK TakJu( Ba TaBCHUsIAp UIIA0 YUKUII OpKaIH OYIakak MyTaxacCUCIapHU
Tai€pnamga  y3-y3uHM ~ HaMo€H  KWIWIN,  OomKapum  Ba  Oaxouail
KOMIIETEHIMSJIAPUHY AKIIAHTUPHILL, UMUK TaCaBBYPJIAPHU PUBOKIIAHTUPHILL;

¢u3ukanan mabopaTopusi WIUIAPDUHM HMHTETPAaTUB EHOAIIYB  acocHiaa
TaKOMWJUTAUTUPHUILTA  JIOUP  YKYB-JACTYpUM  MaxCyiaomiap, YKyB-METOIUK
KyJUTaHMaJIap Ba BUPTyall UIJIaHMATApHU UIUTA0 YHKUIIL

22



HAYYHBINA COBET DSc.03/30.12.2019.Ped.34.01. IO MPUCYXKIEHUIO
YUYEHBIX CTEINEHEMW ITPU HYKYCCKOM I'OCYJAPCTBEHHOM
HEJAT'OT'HYECKOM UHCTUTYTE

KAPAKAJIIMMAKCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET

AUTBIMBETOB HYPMYXAMME]] 3AXAPATAUHOBUY

METO/JUKA COBEPHIEHCTBOBAHUA JTABOPATOPHBIX PABOT I10
OU3UKE HA OCHOBE UHTETPATUBHOI'O IOAXOJA
(HA TIPUMEPE BbBICHINX OBPA3OBATEJIBHBIX YUYPEK/IEHWUN)

13.00.02 — Teopusi u MmeToAHKA 00pa30BaHUs U BocnUuTaHuA (pu3uKa)

ABTOPE®EPAT
auccepranum aokropa ¢punocopun (PhD) no IEJAT'OT'NMYECKUM HAYKAM

HYKYC - 2021



Tema nauccepranum goxktopa ¢uiaocopun (PhD) nmo neparormyeckum Haykam
3aperucTpupoBana B Boicmieli atrecranmonnoii komuccun npu KaGunere Muunucrpos
Pecnybnukn Y3dexucran 3a Ne B2019.3.PhD/Ped1020.

Juccepraims BoimonHeHa B Kapakanmakckom rocy1apcTBeHHOM YHHBEPCHTETE.

ABTopedepar JHccepTalMK Ha TpeX A3bIKaX (y30eKCKHI, pyCCKHil, aHTIHHCKUI (pe3iome))
pasmenmeH Ha BebG-crpanune Hayynoro coBera (www.ndpiuz) u Hudopmaumnonso-
obpazoBatensHoM nopTane ZiyoNET (www.ziyonet.uz).

HayuHblii pykoBoAHTEIb: Kapasibaesa I'yixaxan Epmex6aesna
JIOKTOP TIeIarOrH4ecKHX HayK, JOUEHT

OduunajibHbIE ONNOHEHTHI: KypoonoB Mup3aaxmaj
JIOKTOp TIeJlaroru4eckux Hayk, npodeccop

Kamanos Amaurenan bazap6aesuy
JOKTOp (pU3MKO-MATEMATHYECKOTO HAYK, TOLEHT

Beayuwias opranusauus: T'yaucTaHcKMii rocyapcTBeHHbIH YHHBEPCHTET

3ammMTa JOUCCepTalliid COCTOWTCS ‘O(._Ji »_ X1l 2021 rona B {O_{Ibacoa Ha 3acclaHuu
Hayunoro cosera DSc.03/30.12.2019.Ped.34.01 mo npHCYXICHHIO YHYEHBIX CTereHeil npu
HykycckoM rocyaapcTBEHHOM TieAarorudcckoMm HHCTHTYTe. (Azapec: 230105, ropox Hykye,
ymuna I1.CeituroBa, nom 6/H). Ten.: (99861) 229-40-75; daxc: (99861) 229-40-75; e-mail:
nkspi_info@edu.uz.

C JMccepranMeii MOXKHO O3HakoMHThCs B WH(opManuoHHO-pecypcHOM ICHTpE
Hykycckoro rocyapcTBEHHOTO IMeIarormieckoro WHCTHTYTa (3aperucTpupoBana 3a Ne 20).
Anpec: Anpec: 230105, ropox Hykyc, ymuua I1.CeituroBa, nom 6/a. Ten.: (99861) 229-40-75;
daxc: (99861) 229-40-75.

ABTopedepaT quccepTallMi pa3ociiaH « / 6 » /t U 2021 rona.
(peectp npoTokona pacceliku Ne 30 OT « / 6 » AU 2021 roza).

NIeHHIO YYEHEIX CTeneHei,
A.(}.-M.H., AOUEHT

K. Kyp6anusiosa
" f—

YaeHBIH ceKpeTapb HayYHOTrO coBeTa
MO NPUHCYXKACHUIO YYEHbIX
CTErneHeM, K.I.H., JOLEHT

npu Hay4HOM COBETE MO NPUCYKACHHIO
yu&HBIX CTENeHeH, /1. M. H., mpodeccop



BBEJIEHUE (anHoTauus auccepranuu 1oKkropa ¢punocopuu PhD)

AKTYyaJlbHOCTh M BOCTPe0OBAHHOCTH TeMbl auccepramuu. Konuenr
pa3BUTHS HOBBIX METOJIMK IMpErNofaBaHUs pa3BUTHE (U3UKK HA OCHOBE
UHTErPAaTUBHOIO TOJIX0J1a, PACLIMPEHHE BUPTYAIbHBIX JA0OPATOPHBIX 3aHSITHIM
Mpu €e 0O0y4YeHUH, CO3/IaHNE UHTEPAKTUBHBIX MIPOTPAMMHBIX CPEJICTB, BU3YaJIbHBIX
MoJieNiel, MYJTbTUMEIUUHBIX JJEKTPOHHBIX PECYpPCOB B Pa3BUTHIX CTpaHAX MUPA
0003HaYCHO AaKTyaJIbHOM NpOOJEeMOM, HACTOSTEIbHO TPEOYIoIel BHUMaHUS K
cebe. Hayka o ¢usuke paccmaTpuBaeTcss B KadecTBE MHOTO(GaKTOPHOTO
(eHOMEHa, BIMSIOLIEIO HA Pa3BUTHE MHTEIJIEKTYalIbHOrO MOTEHIHUAIa JIUYHOCTH.
OCOOEHHOCTBI0O COBPEMEHHBIX HCCIEeNOBAaTENbCKUX PaboT Mo (U3MUECKON Hayke
ABJISIETCS. TO, YTO OHU TPeOYIOT TMOJATOTOBKM COBPEMEHHBIX KOMIIETEHTHBIX
HCCIIeIoBaTeNel, paboTaloNuX BO B3aMMHOM COTPYIHHUYECTBE B PEIICHUU TaKUX
AKTYaIbHBIX (YHIAMCHTAIBHBIX TMPOOJIEM, KaK MEXIPEIMETHBIC HAyYHBIC
UCCJIEIOBAHUSA, YCJIOKHEHUE TEXHUYECKOW, (PU3NYECKONW HKCIePUMEHTaIbHOM
OCHOBBI, TJIOOATM3AIMS MCCIEAOBATEIbCKUX paboT 1o ¢usuke (Hampumep,
EBponeiickas opranuzauust saaepubix ucciaenaoBanuid (CERN), Espomnelickoe
kocMmuueckoe areHTcTBO (EKA), EBporneiickas roxHas oocepBaropus (ESO)).

B MumpoBoit Hay4dHOU cpene Bce OOIbIIee PAaCIPOCTPAHCHHUE IMMOIYYarOT
HAy4YHO-KCCIIEIOBATEIbCKUE paboThI, HanpaBJICHHbIE Ha U3y4YeHUE
OpPTaHMU3AIIMOHHO-METOIMYECKUX OCHOB OOYy4YeHHsI JabOpaTopHBIM paboTaM IO
¢u3nke Ha OCHOBE MHTEIPATUBHOIO IOAXOAa, pPa3pabOTKH BHUPTYaTbHBIX
AJIEKTPOHHBIX PECYPCOB IYTEM BO3MOKHOCTEH WH(OPMAIMOHHBIX TEXHOJIOTHUH,
TEXHOJOTM3alMi 00pa30oBaTeNbHOr0 mnpouecca. Bmecre ¢ TeM, NMPUOPUTET MPHU
OpraHu3aldy, MOJATOTOBKE M MPOBEACHUM JabOpaTOpHBIX pPabOT Mo (QuU3MKE,
HaITpaBJICHHBIX HA Pa3BUTHE NTOUCKOBON aKTUBHOCTH, TBOPUECKOU IEATEILHOCTH 1
HCCIIEIOBATEIBCKUX CIIOCOOHOCTEH OYAYIIMX MEAarornyeckux KaJpoB, OTIAETCs
COBEPIIECHCTBOBAHUIO COBPEMEHHBIX AUAAKTUUECKUX CPEACTB, (POPM U METO/OB.

B mocnennee Bpemst B Y30€KHWCTaHe CTalM YAENATh JODKHOE BHUMAHUE
pedopmam, HampaBiICHHBIM Ha YKpPEIUICHHE MaTepHaJIbHO-TEXHUYECKON Oa3bl
BBICIIIMX 00pa3oBaTenbHBIX yupexkneHuir (BOY), koMmmbproTepu3anuio ydeOHOTo
Ipolecca, pa3BUTHE UX YYEOHO-METOAMYECKOro, JHJIAKTHYECKOro O0ecredyeHus,
NPUMEHEHUE HMHTErPATUBHOIO MOAXOAa NpH  TMOJATOTOBKE CTYJIEHTOB K
HCCJIEI0BATENbCKOM JIEATENBbHOCTH MO €CTECTBEHHBIM HayKam. [l HcrnonHeHus
3TUX pePopM cTaJ HEOOXOAMM CHUCTEMHBIM TMOAXOA K  IOBBIIICHUIO
o0pa3oBaTeIbLHOr0 YPOBHS B X0j€ 00ydeHHs (pU3MKe, MOATOTOBKE KAJpOB IO
HOBBIM U OCTPO BOCTPEOOBAHHBIM CIECLMAIBLHOCTSM, HMEIOIIUMCS Ha PBIHKE
obpazoBanus. B Crparterun aelicTBuii mo JajbHEWIIEMY pa3BUTHIO PecmyOnuku
VY30ekucTan omnpeneneHbl TaKUe MPUOPUTETHI, KaK «yriayOJIeHHOEe HU3Yy4YeHUe
BOXHBIX M BOCTpEOOBAHHBIX MPEIMETOB, TaKWX Kak (u3MKa, CO3/JaHUe
3(b(i)eKTI/IBHBIX MCXAaHN3MOB BHCIAPCHHA HAYYHBIX W HWHHOBAIIMOHHBLIX ﬂOCTH)KCHHﬁ))l.
B mpoeknuu BbIIEICHUS 3TUX HPUOPUTETOB OCOOYI0 3HAYUMOCTH MPUOOpETaeT

! Vxas Ipesumenta Pecny6muku VY3Gekucran «O CTpaTeruu AeiicTBUil 1O JaibHeilIeMy pa3BUTHIO
Pecniyomuku V36exuctan» ot 7 ¢espans 2017 roma Ne VII1-4947. // Cobpanue 3akoHozarenscTBa PecnyOnuku
V3bekucran, 2017 r., Ne 6, ct. 70.
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MOBBINIIEHUE TMPO(PECCHOHATILHON KOMIIETEHTHOCTH OyAYyIIUX yuuTened W
COBEPIIICHCTBOBAHUE JTAOOPATOPHBIX PAOOT MO (PU3HKE HA OCHOBE WHTETPATHBHOTO
MOJX0/1a, KaK OJJHOM M3 COCTABJIAIOIINX 3TOr0 MpoIiecca.

JlaHHO€ JMccepTallMOHHOE MCCIEIOBAaHUE B ONPENIEICHHON CTENEHU CIIYKHUT
peanuzaiu 3ajad, NOpPEeIyCMOTpPEHHbIX B Yyka3zax Ilpesupenta PecnyOnuku
V36ekucran «O Crparerum nelcTBUM Mo JanbHeimeMy pa3Butuio PecryOnuku
V36ekuctan» or 7 deBpans 2017 roma Ne VII-4947, «OO6 yTBepxkaeHUU
Konnenmun pa3BuTHsI CUCTEMBI BBICIIETO 0Opa3oBaHus PecmyOnukn Y30eknucraHn
10 2030 roma» or 8 okTsa6ps 2019 roga Ne VII-5847, mocTaHOBIEHUSIX TJaBbI
rocymapctBa «O TOMOTHUTEIBHBIX MEPAx MO TOBBIMIEHUIO Ka4ecTBa 00pa30oBaHUS
B BBICHIUX O0OpA30BATENbHBIX YUYPESKICHUAX U OOECHEYCHUI0 HX aKTUBHOTO
y4acTusi B OCYIIECTBISIEMBIX B CTpaHe IIMPOKOMACIITAOHBIX pedopmax» oT
5 mronsa 2018 roma Ne III1-3775, «O NONONHUTENBHBIX MEpax IO JajbHEHLIEMY
COBEPIIECHCTBOBAHUIO CUCTEMBI 00pa3oBaHuUsi W BocmuTaHus» oT 6 Hos0ps 2020
rona No TII1-4884, «O wmepax 0O TMOBBIIICHUIO KadyecTBa OOpa3OBaHUsl U
COBEPIICHCTBOBAHUIO HAYYHBIX MCCIENOBaHUN B oOnacTu Qu3uku» oT 19 mapra
2021 roma Ne III1-5032, a Takke B JOpyrux HOPMATHUBHO-NIPABOBBIX aKTaXx,
KaCaroIIMXCs TAaHHOHU CepBhl.

CooTBeTCcTBHE MCCJICAOBAHUS NMPUOPUTETHLIM HANMPABJIECHUAM PA3BUTHSA
HAYKH W TeXHOJIOTuil pecny0jauku. JlaHHOE WCCIETOBaHWE BHITIOJHEHO B
COOTBETCTBHH C TMPUOPUTETHHIM HAIMpaBICHUEM Pa3BUTHUS HAYKH W TEXHOJOTUMA
pectiyonuku [. «®@opMupoBaHuE CHUCTEMbl WHHOBALIMOHHBIX HACH W IMYTH HX
peanm3anii B COINHMAJIBHOM, TIPAaBOBOM, JKOHOMHYECKOM,  KYJIBTYPHOM,
JyXOBHO-TIPOCBETUTENBCKOM Pa3BUTUM MH(OPMATU3UPOBAHHOTO O0OIIECTBA U
JIEMOKPATHYECKOr0 TOCYIapCTBay.

CreneHb W3YYeHHOCTH MpoldJaeMbl. TeopeTHdecKkne OCHOBBI (U3HKH,
BONPOCHI pa3pabOTKU KOHKPETHBIX METOHAOJOTMYECKUX aCIEeKTOB Pa3BUTHS
HAy4YHOTO MHPOBO33PCHHSI CTY/ICHTOB B Hamieil CcTpaHe OBLIM H3y4YEHBI

M. /l>xopaeBbiMm, M. KymaHnE30B0H, I1.2KanomnoBoii, X.KypaeBbiM,
I0.MaxmynoBeiM, M.MupzaxmenoeiM, K.TypcyameroBbiM, X.MaxmyaoBoH,
b.HypyiiaeBsim, I".Kapiie16aeBoi, C.KaxxopoBbiM M.KypOoHOBEIM,
K.CyspoBbIM, TEOpETHYECKHE U  METOJUYECKHE OCHOBBI  HMCIOJb30BAHMS
COBPEMEHHBIX nH()OPMAITMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA —
b.A0nynnaesoii, A.AQGIyKOIUPOBBIM, N.bunonoseim, P.JlxxypaeBbiMm,

V.berumkynoBeiM, H. TaiinakoBeIM 1 IpyrUMU UCCIEA0BATEIAMMU.

B crpanax CoppyxectBa HesaBucumbix ['ocymapcrs (CHI') mpoGiiemsr
npenogaBanust  Qu3uku  paccmarpuBanuch  A.byraeBsiM, H.['omymnuHOH,
C.Kameneuxum, 1.HypmuHckum, B.PazymoBckum, A.YCOBOW U JpyTrUMH.

B 3apy0exHbIX cTpaHax 3HAYMMOCTH IIMPOKOTO BHEIPEHHS TEOPETUIECKOTO
¢dusuaeckoro obpazoBanus uccienosansl John Dirk Walecka, Michael Shepherd,
T.Hinton u npyrumu.

Bmecte ¢ TeM MeTonMKa COBEPLIEHCTBOBAHUS J1a0OPAaTOPHBIX PAbOT IO
¢u3vKe Ha OCHOBE HMHTETPATUBHOIO MOAXOMAA, KaK HPeaMeT CHEUUaIbHOIO
WCCJIENOBAHUS B BBICHIMX OOpa30BaTEIbHBIX YUPESKICHUAX HE MOJy4dHsia
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JIOJKHOTO TeopeTudeckoro obocHoBaHus. [lomoOHOE mojokeHHue Jen BBI3BAO
HEOOXOMMOCTh TIPOBEJICHMSI HAYJYHO-HMCCIIEOBATEIbCKUX paboT B 00JacTu
COBEPIIIEHCTBOBAHMUSI JTAOOPATOPHBIX PabOT 10 (PU3UKE HA OCHOBE HHTETPATUBHOTO
OJIX0/1a.

CBsi3b TeMbl JHCCEPTANMHA C IJAHAMH HAYYHO-MCCJIEA0BATEIbCKUX
paboTr BbICIIEro 00pa3oBaTeJIbHOIO Yy4Ype:KAeHHsl, TIAe BbINOJHEHA
auccepranms. JMccepTallmOHHOE HWCCIIENOBAHHUE BBHIMIOJIHEHO B paMKax IUIaHa
HAy4HO-UCCIIEIOBATEIbCKNX  pabor  Kapakanmakckoro  rocyaapCTBEHHOTO
yHuBepcurera no  teme — OT-0-2-77 «Meron  COBEpILICHCTBOBAHUS
MPOTHO3UPOBAHUS HAJCKHOCTH TOTYMPOBOAHUKOBEIX TMPUOOPOB HA OCHOBE
MOJICJTUPOBAHUS C YUETOM BHYTPEHHHUX JTE(PEKTOBY.

Heab ucciaenoBaHusi COCTOUT B COBEPIICHCTBOBAHMU J1a0OPATOPHBIX padoT
Mo (U3MKE Ha OCHOBE MHTETPATUBHOIO TOJXO0/a B BBICHIUX 0OOpPa30BATEIBHBIX
YUPEKIACHUSIX.

3agaum uccje 0BaHUA:

pa3BUBaTh Yy CTYACHTOB CaMOCTOSITEIbHOE TBOPYECKOE MBIIUICHUE IO
COBEpIICHCTBOBAHUIO  JIA0OpAaTOpHbIX  paboT 1o  (u3Mke Ha  OCHOBE
WHTETPAaTUBHOTO TIOJXOJa W oOmpeaelieHus (GopM ©  CIOCOOO0B  pelIeHUs
BO3HUKAIOUIUX MPOOIIEM;

OCBEMIATh OOBEKTHI, COOBITHS U MPOIIECCHI MTPUPOIBI, 3aKOHBI, TIPOUCXOISATITUE
B HEl, HA OCHOBE UHTETPATUBHOTO TOJIX0/1a;

COBEPILEHCTBOBATH AKCIIEPUMEHTAIbHbIE 3HAHUSI, HABBIKM U KOMIIETCHIIMHM Ha
OCHOBE  WHTEPAKTUBHBIX  COBPEMEHHBIX  00pa3OBaTENbHBIX  TEXHOJIOTHH,
OPUEHTHUPOBAHHBIX HA TBOPUYECKHE CIIOCOOHOCTHU CTY/IEHTOB;

pa3paboTKa TpPeUIOKCHUH W PEKOMEHIAIMI MO0 PACIIUPEHUIO TOHUMAaHHUS
CTYJICHTaMH MPaKTUYECKUX (HU3UUIECKUX MPOCTPAHCTB B pAMKaX MOJICIUPOBAHUS U
(¢ (}HEKTUBHOTO  HCMOJIb30BAHUSI  KOMIIBIOTEPHBIX  TEXHOJOTUNA  (PU3MYECKHUX
SIBJICHUH W TIPOIIECCOB HAa OCHOBE MHTETPATHBHOTO MOIX0/1a B X0/I€ JJa0OPaTOPHBIX
3aHATHUM.

O0bekTOM HCCIeOBAHHMA  SABJISIETCS  POLIECC  COBEPIICHCTBOBAHUS
JabopaTopHBIX PaboT 1o (HU3MKE HA OCHOBE MHTETPATHBHOTO TOX0/1a B BBICIINX
o0pa3oBaTeIbHBIX YUPEXKICHHIX ¢ ydactueM 225 cryaeHtoB Kapakanmakckoro
TOCY/IapCTBEHHOTO YHUBEPCUTETA, TamkedTckoro rOCyIapCTBEHHOTO
neAarornyeckoro YHUBEPCUTETA, Hagowutickoro rocyAapCTBEHHOTO
MeJaroruyeckoro HHCTUTYTA.

IIpeamer wuccjieq0BaHUSL - MOJCIb W TEXHOJOTHS COBEPIICHCTBOBAHUS
nabopaTopHBIX paboT Mo (hU3MKe Ha OCHOBE MHTETPATHBHOTO TOX0/Ia B BBICIIMX
00pa30oBaTeIbHBIX YUPEKIACHUSIX.,

Metoabl ucciaegoBanusi. B vccienoBaHMM MCHOIB30BaHBl TEOPETUUYECKUE
(aHAIUTUKO-CTAaTUCTUYECKUE, CPaBHUTEIHHO-COMOCTABUTEIbHBIC), JTUATHOCTH-
yeckue (Oecema, ompoc, HaOMOIEHUE, KIACCHU(PHUKALUS) METOIbl, TECTOBBIC
3amanus, Oecempl MPEMmoJaBaTeisi CO CTYACHTAMH, JUCKYCCHH, TEIarorudecKui
AKCIIEPUMEHT (MATEMaTUKO-CTAaTUCTUUYECKUN aHaIW3 JaHHBIX, MpPE/CTaBlICHUE
PEe3yIbTAaTOB MOCPEICTBOM IUArpamMm, rpadMKoB, TaOIHII, PUCYHKOB H . ).
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Hayuynasi HOBU3HA MCCJIeIOBAHUS

yAydIIeHbl ~ MEXaHU3Mbl ~ pPa3BUTHS  TO3HABATCIIbHOH  aKTHBHOCTH,
AQHAJIMTUYECKOTO M TBOPYECKOTO MBIIUICHUS CTYICHTOB Ha JIaDopaTOPHBIX
3aHATUAX 0 (PU3MKE HA OCHOBE BKIIIOYCHHS CHCTEMAaTHICCKUX, OPUEHTHPOBAHHBIX
Ha TIPAKTHUYECKHE JICUCTBUSA, HCCJICIOBATEIIBCKUX BO3MOXKHOCTEH B (DU3HKO-
OKCIIEPUMEHTATBHON JESITeIbHOCTH, HANIPABICHHBIX Ha 00ECTICUeHUE MHTETPallun
HayK;

HA OCHOBE CHHTE3a U COIOCTABJICHUS TPAKTUYECKUX MPENJIOKEHUN U
PEKOMEHIAIMH  YCOBEPIIEHCTBOBAHO COJEpKaHWE J1TadopaTOpHBIX padoT TIo
¢u3nKe, HaMpaBICHHBIX Ha pPa3BUTHUE UCCIEIOBATEIbCKUX CIIOCOOHOCTEH Yy
CTYJACHTOB TPH HW3YYCHHH TPUPOIHBIX SBICHUH (BHOpanui, XUMHUYECKHUX
MPOIIECCOB, aTOMHBIX 3G (EKTOB), aHATIN3 3HAHUM, MOTYUCHHBIX TIPY HAOIIOICHNUH,
MIPOBEJICHUH OIBITOB M HEOOJIBIINX IKCIICPUMEHTAIBHBIX JICHCTBUH;

000CHOBaHa  CHOCOOHOCTh  3((PEKTUBHOrO  pacCIIMPEHUs  HAYYHOTO
BOOOpPa)KEHUS CTYJEHTOB Ha OCHOBE BHEAPEHHUS B YUeOHBIN mMporecc pa3padoTok
MOJICTIMPOBAHUS B  OOJACTH MEXaHHYCCKMX W  MOJICKYJISIPHBIX  SIBJICHUH,
ONTUYECKUX JP(PEKTOB, OSJIEMEHTAPHBIX YACTUI] B SOPE KOMIIBIOTEPHBIMU
TEXHOJIOTHSIMH,

MOJIENh METOJIMYECKOM CHUCTEMBI TI03BOJIMIIA ONTUMHU3UPOBATH MPOIECCHI
nabopaTopHOil paboThl MO (U3WKe, pENIeHUH OKCIEPUMEHTATbHBIX 3a7a4 |
MIPOBEJICHUHM CAMOCTOSITEILHBIX TBOPYECKUX HMCCIICAOBAHHMNA INPH HWCIIOIH30BAHUN
MHTEPAKTUBHBIX 00pa30BaTeNbHBIX TEXHOJOTWH, HANpaBICHHBIX HA pPa3BUTHE Yy
CTYJCHTOB DKCIIEPHUMEHTAIbHBIX 3HAHUK, HABBIKOB M YMEHUH 10 (PU3HKE.

IIpakTuyeckue pe3yabTAThl HCCJAEAOBAHHS HAILIM CBOE OTPaXCHHE B
CIIEYIOMIEM:

OTIpeJIeNICHbl CPENICTBA U CIOCOOBI Pa3BUTHUSL CAMOCTOSATEIHLHOTO MBIMIICHUS
(perpolyKTUBHOTO, 3BPUCTHUYECKOI0, MOTHUBAI[MOHHOIO, pPE(IECKCUBHOIO) Yy
CTYJCHTOB, a TAKXKE ITyTH PELICHUs] MPOOJIeM COBEPIICHCTBOBAHUS JTaOOPATOPHBIX
paboT no ¢pu3rKe Ha OCHOBE MHTETPATUBHOIO IIOJX0/a;

Ha TUIaTGOpMe WHTErPAaTUBHOTO TIOAXOAAa TMOATOTOBIEHBI BHUPTYyalIbHBIC
naboparopHbie pabOTHI MO W3YYCHHUIO MPUPOJHBIX OOBEKTOB U SIBJICHHM, a TAKXKe
3aKOHOMEPHOCTEH MPOTEKAIOIINX B HUX TPOIECCOB;

pa3paboTaH KOMILJIEKC WHTEPAaKTHUBHBIX 00pa3oBaTeNbHBIX TEXHOJOTHH,
OPUEHTHPOBAHHBIN Ha TBOPUYECKHE CIIOCOOHOCTH CTYIAEHTOB (TIPOU3BOACTBEHHBIE U
TEXHUYECKUE, N300peTaTeNhCKUE, HAYIHbIE, COIIMATbHBIC, OpPTaHU3AI[MOHHBIE);

Ha OCHOBE WHTETPATHBHOIO TOAXOAa K J1a0OpaTOPHBIM  3aHATHSIM
pa3paboTaHO KOMITBIOTEPHOE MOJEIUPOBAHUE (PU3WUECKUX SBICHUA H WX
s peKkTUBHOE UCTIONB30BAHUE.

JlocTOBEpHOCTh Pe3yJIbTATOB HCCJEJOBAHUS OKA3bIBACTCS HAyIHO-
METOJIUYCCKUM  OOOCHOBaHWEM  INPUMCHCHHBIX  IOJIXOJO0B,  IOJYYCHHUEM
TCOPETHUUECKUX JAHHBIX U3 O(QUIUANBHBIX HCTOYHHKOB, OOOCHOBaHHEM
3 (HEKTUBHOCTH  TPUBEICHHBIX  AHAIM30B,  OKCICPUMEHTAIBHBIX  PabOT
MOCPEACTBOM MAaTEMAaTHUKO-CTATHCTUICCKUX METOAOB, BHEAPSHUEM BBIBOJIOB,

28



NPEJIOKeHU U PEKOMEHJAlMi B TMPaKTUKy, a TaKkkKe MOJATBEPKICHUEM
YIOTHOMOYCHHBIMU OpTaHU3AIASIMH.

Hayuynas u npakTuyeckasi 3HAYMMOCTD Pe3YJIbTATOB HCCJIEI0BAHUS.

Hayunast 3HauMMOCTb HCCIIEIOBAaHHUS 3aKJIIOYaeTcs B TOM, UYTO pPa3BUTHE
HAyYHOTO MBINUICHUS y CTYJEHTOB, MPU COBEPIICHCTBOBAHUM J1AOOPATOPHBIX
paboT mo (u3MKe Ha OCHOBE HMHTErPATMBHOIO IMOAXO/a, CIY>KUT BHEIPEHUIO
COBPEMEHHBIX  TEIArorMueckuXx ©  HMHPOPMALUMOHHBIX  TEXHOJIOTMM B
o0pa3zoBaTelbHbIN MPOLECC, CIIOCOOCTBYET Pa3BUTUI0 METOJUKU HCIOJIb30BAHUS
BUPTYaJIbHbIX Pa3pabOTOK U KOMITbIOTEPA B OPTaHHU3aIMU J1a00PATOPHBIX 3aHITHIA.

[IpakTudeckass 3HAYMMOCTh HCCJENOBaHHUS  OMpEAeNsercs TeM, 4YTO
COBEpIICHCTBOBaHUE 1a00paTOPHBIX paboT Mo (pU3MKe Ha OCHOBE UHTEIPATUBHOTO
MOJX0J]a B By3aX CIY>)KUT OOOTAICHUIO COMEpKaHUs TaOOpPaTOPHBIX 3aHATUN IO
«O0me#t  gusuke», CO3MAHWIO  COBPEMEHHOTO  y4eOHO-METOIUYECKOTO,
IPOrPaMMHO-IUAAKTHIECKOTO oOecrieueHusl, a  TaKxe MOBBILLICHUIO
3¢ GEeKTUBHOCTH 0Opa3OBaHUsl MyTEM HCIONb30BAaHUS M NMPUMEHEHUS B y4eOHOM
Ipolecce MepeioBbIX 00pa30BaTEIbHBIX TEXHOIOTUH.

BHeapenue pe3yJibTaTOB MCCJIEI0OBAHMH.

[Ipn BHempeHMM pPE3yJIbTATOB  HCCIEAOBAHUS COBEPIICHCTBOBAHUS
nabopaTopHBIX paboT 1o (pu3MKe HA OCHOBE HMHTErPATHUBHOIO IMOAXOJa ObLIN
MOJTy4YE€HBI CIAENYIONINE PE3YIbTaThI:

npu pa3padoTke ['ocynapcTBEHHOTO 00pa3oBaTeIbHOrO CTaHAapTa Mo GpusuKe
(MuHHCTEpCTBO BBICHIEIO M CpEIHEro creunuanibHoro oopazoBanust 2021 .
Crpaska Ne 89-03-287 ot 19 siHBaps) ObIIIM MCMIONB30BaHBI MEXAHU3MBI PA3BUTHS
MO3HABATEIBHON AKTUBHOCTH, AQHAJIUTUYECKOTO U TBOPYECKOTO MBIIUICHHUS
YYaIUXCS, NPEJIOKEHUS U PEKOMEHAAIMH 10 MOBBILICHUIO UCCIEI0BATENbCKOTO
MOTCHIIMAIa CHUCTEMHBIX, OPHUEHTUPOBAHHBIX Ha MPAKTUYECKOE MPUMEHEHHE
UCCJICIOBAHUM, MMEIOIMX KOHEYHOM IeNIbl0 00€CleUeHUEe WHTErpalud HayK B
7a00paTOPHBIX 3aHATUAX TO (U3NKE HAa OCHOBE pE3yJIbTaTOB (PHU3UUECKUX
HKCIICPUMEHTAIbHBIX  JEUCTBUM, HaydyHble  pa3pabOTKH, CO3JaHHBIE B
COOTBETCTBUM C ATUMHU PEKOMEHJAUWsMU, ObUIM 3aJeHCTBOBAaHbI B MpOIECCE
JAJIbHEUILIEr0  YJIy4YLICHWS  MUCIOIb30BaHUSA HAYYHOM M TEOPETHYECKOU
uHbopmau B QuU3NYeCKOM OOpa30BaHUM, METOAOB OOY4YEHUSs, MPOrPAMMHO -
JTUIaKTHYECKOTO OOecTeueHus, a TakXXe COBEPIICHCTBOBAHUS TEXHUKA U
TEXHOJIOTUHY UCTIOJIHEHMSI Ta0OpaTOPHBIX padoT.

cozeprkaHue 1abopaTOPHBIX paboT 1Mo (hU3WKe, HAIPABICHHBIX HA Pa3BUTHE
HCCIIEIOBATENBCKUX CIIOCOOHOCTEH Yy CTYACHTOB NPH H3YYCHHH MPHUPOTHBIX
SBJIICHU (BUOpaInuii, XMMUYECKHUX TIPOIECCOB, aTOMHBIX J(QeKkToB), aHammM3
3HAHMM, MOJYYEHHBIX NpPU HAOIIOEHWUHU, TMPOBEACHUHM ONBITOB W HEOOJIBIINUX
HKCIIEPUMEHTAIbHBIX JEHCTBUN, COBEPIICHCTBOBAHME MX HA OCHOBE CHHTE3a M
COINOCTABJICHUS  MPAKTUYECKUX MPEJIOKEHUM U peKoMeHAauui, ObUIOo
HCIIONIb30BAHO B IPOEKTE IIPAKTHYECKOro Hccienopanus EAS5-XT-1-31884 ua
Temy «Croco0sl (HOPMUPOBAHHSI METOAUYCCKON TMOATOTOBKH YUHTENs (DU3UKH B
YCIIOBUSIX MHHOBAIIMOHHBIX TexHomorui» (2014—-2015rr.) (cnpaBka MununcTepcTBa
BBICIIIETO U CPEIHETO clennanbHoro oopasoBanus ot 2 urong 2020 roga Ne 89-03-
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2400). Pe3ynbrarhl co3/laHus ATUX HAYYHO-METOJMYECKHX Pa3pabOTOK CO3/1aiu
BO3MOXKHOCTb JaTbHEUIIIETO YIIy4IIEeHUS AIEKTPOHHO-METOIUYECKOTO
o0ecrieueHus: OOy4YeHMs, pa3BUTUA JIaDOpPaTOPHBIX PabOT MO BHEIPEHUIO
UHPOPMAIIMOHHBIX TEXHOJOTUM B y4eOHBIM MPOILIECC, COBEPIICHCTBOBAHMS
MEXaHU3MOB O00yUYEHUS;

MOJIETTb METOJUYECKON CHUCTEeMbl OOYy4Y€HHUsI MOJTOTOBKH HKCIIEPUMEHTOB,
MpOBEeHHE JAOOpaTOPHBIX paboT €  HUCIOJNb30BAHUEM  HMHTEPAKTHUBHBIX
00pa3oBaTeIbHbIX TEXHOJIOTUMA, HAIIPABIICHHBIX HA Pa3BUTHE SKCIIEPUMEHTAIbHBIX
3HAHMM, HABBIKOB W YMEHMHA 1O (U3MKE, pElIeHHe MpodJieM MOCPEICTBOM
DKCIIEPUMEHTA W COBEPIICHCTBOBAHWE CBOOOJHOTO TBOPUYECKOTO ITOUCKA OBLIH
BHEIPEHBI B MPOeKTe nmpakTuueckoro ucciuenoBanus OT-D-2-77 na temy «Meton
COBEPIIECHCTBOBAHUSI ~ IPOTHO3UPOBAHUS  HAJEKHOCTH  MOJYHPOBOJHUKOBBIX
pruOOPOB HA OCHOBE MOJICITMPOBAHUS C YICTOM BHYTPECHHUX J1e(DEKTOB» (CIpaBKa
MuUHHCTEPCTBA BBICIIETO U CPEIHET0 CIeUaIbHOr0 00pa3oBanus ot 2 urois 2020
romga Ne 89-03-2400). B pesynprare TOBBINICHWS YPOBHS — Pa3BUTHS
poecCHOHANBHBIX KOMIIETEHIIMNA OYyAyIuX yduTened (CTYyIEeHTOB) MOBBICHIACH
3¢ (HEKTUBHOCTH OPraHU3aLUU U TPOBEICHHUS JIAOOPATOPHBIX 3AHATU.

Anpobauuss  pe3yJbTaToB  MccCJel0oBaHusl. Pe3yinbTaThl  JAHHOTO
UCCJIEIOBAHMs  MPONILIM  OOCYXJeHMe Ha 2 MEXIYHApOAHBIX U
12 pecrryOnMKaHCKUX HAYYHO-TIPAKTHUECKUX KOH(PEPEHIIUIX.

Ony0/MKOBAaHHOCTh Ppe3yJdbTaTOB HccIeqoBaHMs. Bcero mno Teme
JqUccepTanuu onyoJuKoBaHo 26 HaydHbIX padot. M3 7 crarteii 6 onyOiMKOBaHbI B
pecnyOnukanckuXx ¥ 1 B 3apyOeKHOM >XypHajaxX, pPEKOMEHJIOBAaHHBIX BrIciiei
aTTecTalMoHHOM komuccueil mpu Kabunere MunuctpoB PecnyOnuku Y36ekuctan
JUTA TyOJIMKAIIMN OCHOBHBIX HAYYHBIX PE3yIbTaTOB JUCCEPTAIUi.

Ctpykrypa m 00beM auccepranuu. Jluccepranusi COCTOWT W3 BBEICHMUS,
TpeX TIJaB, BBIBOJOB MW pEKOMEHmauuii, 124 cTpaHuUbl TEKCTa, CIHCKA
HCIIOIb30BaHHOM JINTEPATYPBI ¥ PUIIOKEHUH.

OCHOBHOE COJEPXAHME JMCCEPTALIUN

Bo BBeaeHmu o0ocHOBaHAa aKTyaJbHOCTh TEMBI AMCCEPTAIlNM, H3JI0XKEHA
CTETICHb U3YYEHHOCTH MPOOJIEMBbI, ONPEIEICHBI LEU U 3a7a4, a TaKkKe O0BEKT U
IpEeIMET HCCIEAOBAHMS, OTPaKEHO COOTBETCTBUE MCCIIECNOBAHUS ITPUOPUTETHBIM
HaIlpaBJICHUSM Pa3BUTHUSA HAYKH M TEXHOJIOIMH, a TAK/KE MPEJCTABICHBI CBEACHUS
O HAyYHOM HOBHU3HE MCCIEAOBaHUA, JOCTOBEPHOCTH PpE3YJIbTATOB, HX
TEOPETUYECKOM M  IIPAKTHYECKOM 3HAYUMOCTH, BHEAPEHUU B  IPAKTHUKY,
OImyOJIMKOBAaHHOCTHU, CTPYKTYpPE paOOThI.

B nepBoit rmase nuccepranmu, o3arnaBieHHON «Haydno-Teopernyeckue
OCHOBBI COBEPIICHCTBOBAHHUSA J1A00PaTOPHLIX padOT mo (uU3MKe HA OCHOBE
HHTEIPATUBHOIO IMOAX0Ja B  (U3MYECKOM 00pa3soBaHUM», OCBCILECHBI
COBPEMEHHOE COCTOSIHUE MCTOIb30BaHMsI HHTETPATUBHOIO MOIX0/a B (U3UYECKOM
00pa30BaHMUM, COAEPKAHUE U MCMONb30BAHHE WHTErPaTHUBHBIX MaTE€pPUAJIOB B
mpolecce  mpenojaBaHusi  Kypca  (QU3HKH,  pacHIMpEeHUE  MPUMEHEHUs

30



JTUIAKTUYECKUX BO3MOKHOCTEH Ja0OpaTOPHBIX padOT B CHCTEME HEMpPEephIBHOTO
oOpa3oBaHus.

TepMmuH «WHTETpanus» SBISETCS OTHOCUTEIHLHO HOBBIM B IE€JArOTHYECKOM
0o0pa30BaHUU HECMOTPSI HA JIOJITYIO UCTOPUIO B ITUIAHE CBOIO COJEPKAHUS U CYTH.
Nmess orpoMHOoe 3HaueHue BO BceneHHo#, Xu3HU 0OIIeCTBa, OBITY U
IPOU3BOJICTBE, 00PA30BAHUM, TO €CTh OT MUKPOMHpPA IO MAKpPOMUPA, UHTErpallysl
ABIICTCS TOHATHEM C OYCHb IHPOKUM 3HaueHueM. (Oco3HaBas CyTh
WHTETPAIMOHHOTO TIpoIecca B OOYYCHHH, MPAKTHUYECKOEC NPUMEHEHHE €ro
pa3BUBAOLIMX (PYHKIMNA B PEIIEHUH Ba)KHBIX DKOJOTMYECKHUX MPOOJIEM Ha Halen
MJIAHETE W BO3MOXKHOCTH CMACEHUS KU3HU Ha 3eMJie, YeTIOBEYECTBO B TIOCIEIHES
BpeMs yJemseT 3TON o0nacTu HaykKd orpoMHoe BHUMaHue. Oco0o BwIaenseTcs
YUEHBIMH BCErO0 MHpPa BaXKHOCTh TpOIlecca HMHTErpalud B 00pa3oBaHUM TIpU
(GbOpMHPOBAHNHM W Pa3BUTUM HAYYHOT'O MHPOBO33PEHHUS MOJIOAOTO TOKOJICHUS
CTYJIEHTOB, UX 3KOJIOTMYECKON KYJIbTYpPHI.

WNHaTerpammst B 00pa3oBaHUM O3HAYAET OPraHUYECKOE OOBCIMHCHHME 3HAHWI
JIpYr C JIpYroM, M CO3[laHM€ HOBOT'O M €IUHOr0, YCTOWYUBO OOOOIIEHHOTO —
LEJIOCTHOrO 3HaHus. OnpeneneHusi MOHITHS MHTErpaluu pa3jiudHbl, OJHAKO BCE
OHM CXOASTCS Ha TOM, 4YTO I1I€Jb HWHTETPAIMA COCTOUT B JIOCTIDKCHHUH
Npe/ICTaBlieHUs 00 OKPYXKArOIIeM Hac OBbITHS B KaueCTBE IIEJIOCTHOTO, €IMHOTO
1eoro oObeKkTa. BrepBble MOHATHE «UHTETpaIus» ObUIO WCIIOJIB30BAHO B
XVIII Beke I'. Cnencepom.

[Ipu BbINOIHEHUH J1TA0OOPATOPHBIX PadOT MO (PU3MKE, OpraHu3aIus yueOHOro
mpoiiecca MOCPEACTBOM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHH, T.€.
U3y4YeHHE 3a/lady M 33JlaHuid C HCIOJb30BAHUEM KOMIIBIOTEPHONW TEXHUKH,
W3yYCHHE SBICHUA (U3UKH, KOTOpPHIE HEBO3MOXXKHO WM TPYAHO YBHUAETh H
HaOMIoaTh Ha MpaKTUKE 0e3 M3MEHEHHUs IUIaHa y4eOHOW MporpamMMbl BMECTE C
MOJTy4arOIIMMHU 00pa30BaHUE CTYACHTAMH, a TAKXKE CaMOCTOSITENIbHOE MOJIy4eHUE
MMU 3HAaHUW W BBHINIOJHCHHE TMPAKTHYCCKUX 3a7ad, Jajga BO3MOXXHOCTH IS
pealn3aluu 1eNiei, MoCTaBISHHBIX B UCCIIEI0BATENIbCKOM padoTe.

AHanu3 BeAyIIMX WACH MPOBEACHHBIX HCCIEIOBATENBCKUX DPAaOOT, BBHIOOD
¢n10c0(hCKO-METOOOTUYECKOTO  OOOCHOBAHMS,  CPAaBHUTEIBHBIA  aHAIIN3
UCIIOJIb30BAaHHBIX MOJIXO0JI0B, OMHUCAHKUE MPOOJIEMHOI cPepbl HHTErpaluu HAYKU U
o0Opa30BaHUs MO3BOJIIIIM HAM PacCMaTPUBATh B Ka4eCTBE HEOOXOJAMMOTO YCIIOBUS
JUIsl  TEOPETHMYECKOro OINMUCAaHUA OOIIMX HAyYHO-METOIUYECKHMX OCHOB —
MEXMPEAMETHBI CHCTEMHBIM TOAXOJ K SIBICHHWAM M TIpoleccaM B cdepe
o0pa3oBaHu.

JlabopatopHass pabGora — 910 ((opma oOydeHHs, HaAmpaBIeHHas Ha
dbopmupoBaHue HeoOXonuMoOro mnpodeccuoHanbHOrO MactepcTBa. B xoxe
71a00paTOPHBIX 3aHATHH oOOydaromuecs, B MEIIX YIUIYOJEHHUS TeOpeTHUIEeCKHUX
3HAHWM, pPa3BUTHUA HABBIKOB TMPOBEJACHUS CAMOCTOSTEIHHOTO HKCIIEPHUMEHTA,
BBITIOJIHSIOT TPAKTUYECKYI0 paboTy MOJ PYKOBOACTBOM MpENOAaBaTENsl WM
camoctosiTeTbHO  JlabopaTopHOoe  3aHSATHE  SBIACTCS OJHUM W3 BHUJOB
CaMOCTOSITETIbHBIX MPAKTUYECKUX M MCCIEIOBATEIbCKUX paboT obOywaromuxcs,
MIPOBOJMMEBIX B CHUCTEME HETIPEPHIBHOTO 00Pa30BaHU.
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B npenonaBanuu ¢Gu3MKM OCYIIECTBIEHUE OPTraHUUECKON CBSI3U MHTETrpaIliu ¢
JIPYTUMH TIPEIMETaMU TIPEyCMaTPUBAET CIIETYIONTUE TICITH:

dbopMUpOBaHKE y CTYJCHTOB TMOHSATHS 00 €CTECTBEHHOHAYYHBIX 3HAHHSIX Ha
OCHOBE €/IMHCTBA JUAJICKTHUKH,

OpraHM3alns CUCTEMHOCTH 3HAHWUI;

yculieHue npopeCcCUOHATBHONW OpUEHTAIIMN 00 YUEeHMS;

dbopMupoBaHue y o0ydaromuxcsi MOHMMaHUS CYIIECTBOBAHUS BCECTOPOHHEHN
CBSI3M MHTETPAIlUU MEXIY SBICHUSMH, 3aKOHAMH, TIOHSATUSIMHU, TCOPHSIMH, a TaAKKE
YMEHHMSI U HAaBBIKOB IIPUMEHEHUS 3TOMN CBSI3H.

Meromonorudeckass (YHKIMS WHTETpAlid B OOpa30oBaHWMM B OCHOBHOM
JISATCS. HAa TPU  aCHEKTa: HSBPUCTUYECKUHM, HAyYHO-MHPOBO33PCHUCCKUI,
MHCTPYMEHTAIbHBIN (PUCYHOK 1).

MetonoJiornyeckue GPyHKIMU
HHTErpanuy B 00pa3oBaHu

o | T/

OBpHCcTHUECKAs Hayuno-mupoBo33penteckas WHcTpyMeHTanbHas
v
DopMHUpOBaHUE TBOPUECKUX PopMHUpoBaHNE UYBCTBA DopMHUpOBaHUE
1 M300peTaTesbCKuX LIEJIOCTHOCTH U BO3MOXHOCTEN
crocoOHOCTEMH CHUCTEMHOCTH MHpa. BBIIIOJIHEHUS! J1Ta0OPAaTOPHBIX
Bocnuranune U 3KCIIEPUMEHTAIBHBIX
HHTCIUICKTYaIbHBIX Ka4eCTB 3aJlaHuii, CHOCOOHOCTH
YIOPaBIATh NIPHOOpPaMU
l l ;

PesyabTaT: [IprBOANT K COBEPIIEHCTBOBAHUIO COJICPIKAHUS IIPEIMETOB

Pucynok 1. Mogesab MeTog0JI0THYecCKHX PYHKIUI MHTErPALMM B 00Pa30BaAHUHU

B pesymprare = WCMONB30BaHWS ~ WHHOBAIIMOHHBIX  MEAArOTUYECKUX,
UHTETPATUBHBIX, MHGOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOT Ui B
npenojaBaHuy (U3KMKH, Oosee TPOAYKTUBHO HCIONB3YeTCS BpeMs Ha YpOKax,
TIOBBIIIACTCSI AKTHBHOCTH CTYJIEHTOB, X MHTEpeC K Pr3uKe, GOopMHpPYETCs: HAydIHOE
MHUPOBO33pEHUE, TOBBIMAETCS A(P(HEKTUBHOCTh, ypoka. B Xome NpoBeIEeHHOTO
UCCIIEZIOBaHMs pa3paboTaHa MOJIeNb METOAMYECKOM CHUCTEMBbl il OOYy4YEeHHs
CTYJICHTOB IKCIIEPUMEHTAILHOMN NeATEIbHOCTH 0 (pr3nKe (PUCYHOK 2).
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IeneBoii KOMIIOHEHT

]_[e.]'lb - IOATrOTOBUTD CTYJACHTOB K (I)I/I3I/IKC u BKCHepHMeHTaﬂbHOfI JCATCIbHOCTH.

v

3apaun

v

BbINOJHUTE TpeboBaHus I'OCa;

peann3oBaTh CpeaH CTYACHTOB MHTETPATHBHBINA IMOIXOZ B BEINOIHEHHWH J1A0OPATOPHBIX
paboT no Qusmnke;

MOBBICUTE 3P (EKTHBHOCTH 00pa30BaTEIHHOTO MpoIecca IMyTeM aKTHBHOTO NPHBICYCHUS
CTYJCHTOB B Y4eOHYIO AEATEILHOCTh HA OCHOBE HATJLIIHBIX SKCTICPUMEHTOB TI0 (pH3HKe;
Pa3BHBATh Y CTYICHTOB HaBBIKHA CAMOCTOATEILHOTO OCBOCHHS HOBBIX 3HAHUN M YMECHUI;
MTOBBICHTH MECTO M 3HaUeHHE (PH3MIECKHX IKCIIEPUMEHTOB B TIpoIiecce 0OyueHHs (hH3NKe

JAunarnocTuyeckuii KOMIIOHEHT
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Pucynok 2. MojgeJib METOAM4ECKOM CUCTEMBbI VISt 00y4eHH s CTY/IEHTOB

IKCHECPUMEHTAJIBHOM ACATEIbHOCTH M0 PU3UKE
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JlunakTuueckue 3aJauyd MHTErpaluu B 00pa3oBaHUM OOpPa3yIOT CIIEAYOIINE
HAIPABIICHUS: KOOPJIWHUPYIOT YUE€OHBIC MaTepHalibl W MPUAAIOT WM 00IIee
HamnpaBJieHHE; OOECIEYMBAIOT ITO3HAHUE CTYACHTAMH 3JIEMEHTOB JIUAJICKTUKU
PUPOJIbI, LIETOCTHOTO MOHUMAHUS MHPA; CTAHOBSITCS (PaKTOPOM CHUCTEMATU3ALINH,
MOCIIEIOBATEIIHLHOTO Pa3BUTHS U OOOOITICHS 3HAHHUMA CTY/ICHTOB.

Bo BTOPOH rjiaBe JIUCCEpPTALINY, O3arJiaBJICHHOM «MeToauka
COBEPIIEHCTBOBAHUSA JIA0OPATOPHBIX pPadoT B mpouecce MpenoJaBaHus
¢u3uku no ¢pusnke HA OCHOBE MHTErPATHBHOIO MOJAXO0/Aa», ONMCAHBI Pa3BUTHE
TBOPYECKUX CIIOCOOHOCTEW CTYIEHTOB B MpPOILIECCE MPOBEAEHUS J1abOpaTOPHBIX
pabor mo ¢u3MKe, 3a7aud BHUPTYAIbHBIX JIAOOPATOPUHA U BO3MOXKHOCTH UX
WCIIOJIb30BaHUS B MPOBEACHUU JTa00OPATOPHBIX paboT 1Mo (GU3MKe, MyTH MPUMEHECHUS
MHHOBAIIMOHHBIX TEJarOrMYeCKUX TEXHOIOT WA B 00ydeHNH (HU3UKE.

B uccnenoBarensckoil paboTe M3I0KEHBI pOJib 00pa30BaTEIbHBIX CPEICTB B
MOBBIIIEHUH SKCIIEPUMEHTAIIbHBIX 3HAHUN CTYJEHTOB Ha JaO0OPAaTOPHBIX 3aHITHSX,
HEOOXOJUMOCTh ~ KOMIICTCHIIMOHHOTO  TIOAXO/Aa B  OpraHW3allid  3aHATHH,
NPUMEHEHUE Ha TNPAKTUKE TEOPETHMUECKUX 3HAHUM, YCBOCHHBIX B MPOIIECCE
oOy4YeHusI IPEIMETY MPH BBITIOJIHEHUH JIA00OPATOPHBIX padoT M0 (PU3HKE, HAYUHbIE
peIIeHus MPo0JIeM, CBI3aHHBIX C TIOBBIIIICHIEM YMEHHUI 1 HaBBIKOB.

B3aumooTHoIeHust pe3ynbTatoB (pyHAaMEHTAIbHBIX 3HAHUN M MPAKTUYECKUX
paboT Oyaymux yaurtene Gu3uku B (HOPMUPOBAHUM MCCIICIOBATEIIHCKUX HABBHIKOB
pa3BUTHSL YMEHUN W HABBIKOB BBITIOJIHEHUSI JTAOOPATOPHBIX PabOT CKIIAILIBAIUCH
CJIEIYIOLIUM 00pa3oM:

1. ®ynHgameHTalbHbIE W  TPHUKIATHBIE  HCCIEAOBATENbCKUE  PabOTHI
Pa3BUBAIIUCH CAMOCTOSITENILHO, HE3aBUCUMO JIPYT OT ApYra.

2. llpukianHble WCCIEAOBAaHUA NPUBICKAINCh K CTAIM OCHOBOM IS
yriy0ieHoro u3yueHus (yHIaMeHTaIbHBIX UCCIIeI0BATENbCKIE PaboT.

3. KoH}MKTBI, BO3HUKAIOIIME HA MPAKTUKE, DPA3PEIIAINCh C MOMOIIbIO
CHEIUATLHBIX (PYHIAMEHTAIBHBIX HCCIICIOBATEIBCKIX PAOOT.

OOyyeHre CTyJIEHTOB TBOPYECTBY MOKET OCYIIECTBISATHCS Ha YpOBHE
YaCTUYHO TBOPUYECKUX U HAYYHO-TBOPUYECKMX BOCTIOMUHAHUH.

Hamomunaame - »9TO ympaxXHEHUE, JIEMOHCTPUPYEMOE YUUTEIEM WIIH
OCHOBAaHHO€ Ha 00paslle, MPUBEICHHOM B Y4€OHUKE. DTO OrpaHUYMBACT YPOBEHb
AKTUBHOCTH yYEHHWKA, OH HE YYBCTBYET MOTPEOHOCTH MCCIEIOBATh, OTKPHIBATH YTO
TO HOBOE.

B yvactruHOW HCCIIEIOBATENBCKONM AEATEILHOCTA CTYACHT NOJKEH MOAYyMaTh
HaJ CTOPOHAMH CXOJICTBA M paznuumsi (U3NYECKUX SBICHUH C MOMOIIBIO
OPUEHTUPOBOYHBIX 3aJ[aHUM, HAUTH UX W MPUMEHUTH MOJYYCHHBIE paHee 3HAHUS B
YaCTUYHO HEU3BECTHBIX YCIOBUSIX.

B Hay4yHO-TBOpUYECKO#l JEeATETPHOCTH OT CTylIeHTa TpeOyeTcs yMeHHue
MIPUMEHSTh TOJIyYeHHbIC 3HAHMA O€3 BCSIKOW BHEIIHEH IMOMOINU, B COBEPIICHHO
HOBBIX YCJIOBHUSIX (HAlpyUMep, NpPHU BBINOJIHEHUU JaOOpPaTOpHBIX padoT), 3HATh
WMCTOYHUKHU 3HAHUH, OTCYTCTBYIOIIHUX Y HETO, HO HEOOXOAMMBIX IS ACSITEILHOCTH,
YCBOGHHE METOJIOB MX PallMOHAIBHOTO HCMONb30BaHusA. YUem Oofblie mpoiiecc
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OCHOBAaH Ha OIBITE TBOPYECKOW MAESITENBHOCTH Y4Yalerocs, TEM BbILIE YPOBEHb
3¢ (HeKTUBHOCTH O0yUCHUSI.

B yueGHOM mporecce ¢ momoubl0 HHGOPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTM  UCHOJB3YIOTCS COBPEMEHHBIE HWHTEPAKTHBHbIE HWHHOBAILIMOHHbBIE
Metonbl.  [IpumeHenne WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~TEXHOJIOTHHA B
npoiiecce Ja0OpaTOPHBIX 3aHATHI M CaMOCTOATENBHOTO OOpa30BaHMS MO3BOJISIET
CO371aBaTh JOMOIHUTEIHLHBIC BO3MOXXHOCTH IO CIIETYIOIINM HATIPABICHUSIM:

BiIaJieHHe yueOHOM nHdopMarmei 601b10ro 00bema;

oOecrieueHue 4eTkor o0pa3Hoit popmoii u3yuaeMoro marepuana;

peanu3alys akTUBHBIX METO/I0B O0YUECHHUS;

o0ecrieueHne CBsI3U MEXAY TEOPETUUECKUMU 3HAHUAMU U MPO(EeCCUOHAIbHOM
JeATENbHOCTHIO.

JIOCTYITHOCTh HAayYHO-METOAMYECKUX pabOT MO BUPTYyaIbHOM J1ab0opaTopuu B
OCHOBHOM OIPAaHMYMBAETCSl OXBATOM BUPTYaJbHBIX HWHCTPYMEHTOB M HX
NpUMEHeHHeM B JabopaTopHbIX Kiaccax. OfHaKo, Ha HaIl B3TJISJ, BUPTyallbHAs
nabopatopHas paboTa BKIIOYAeT B ceOsl HE TOJIBKO BUPTYalbHble MHCTPYMEHTHI, HO
U BHUPTYyaJIbHbIE KJIACCHI, MPOEKTUPOBAHME TEXHUYECKUX OOBEKTOB, CHCTEMbI
MaTeMaTU4eCKOr0 M WMUTALMOHHOTO MOJACTUPOBAHMS, NPUKIAJAHOE OOyueHHE U
NPOU3BOACTBEHHbIE TMakeTbl. CaMu BUpPTyalbHbIE J1a0OpATOPUU MOTYT OBITh
HCIIOJTb30BaHbI B KYPCOBBIX U BBIITYCKHBIX KBATU(UKAIMOHHBIX MPOEKTAX, Y4eOHO-
UCCIICIOBAaTENIbCKUX  paboTax CTyAeHToB. CyTh KOHIENUUU <«BHUPTyaJlbHas
nabopaTopusi» - 93TO BbIpaXeHHEe HaOopa ammapaTHOr0o W TMPOTPAMMHOTO
o0ecreueHnss, KOTOPOe MPUKPEITIEHO K OOBIYHOMY KOMIIBIOTEPY, YTO MO3BOJSIET
BaM paboTaTh Ha KOMIBIOTEPE C MOMOILIBI0 BUPTYaIbHOIO WMHCTPYMEHTa (KakK C
MPOCTHIM 3JIEKTPOHHBIM YCTPOWCTBOM).

K npumepam npunokeHuil, KOTopble NO3BOISAIOT MOJIEIUPOBATH (PU3HMUECKUE
nporeccbl  MoxHO orHectu: Origin, MathCad, Maple, Crocodile Physics,
Elecytonics, Workdench, Interactive Physics u gpyrue nporpaMmHbI€ TaKETHI.

IIpu cozganuu BUPTyalbHOW J1TA0OpPATOpUM HA KOMIIBIOTEPHOM OCHOBE
BBITTOJIHAIOTCA 337a4M CIEAYIOIINX 3TAIOB:

OTIPENIEISIOTCS IIEMEHTHI 00BbEKTOB M N3Y4alOTCs CBSI3aHHBIC C HUMHU SIBJICHHS,

OTIpEAeIISIETCS MPeIMETHAsE 00JIaCTh, BUJ BOIPOCOB B HEH U CBSI3aHHAsI C HUMU
KU3HEHHAS CUTYaITUs;

COCTaBJISIETCSl MAaTeMaTUYEeCKasi U 00pa3Hasi MOZIENIb 00BEKTA;

OTIPENIENAIOTCA TIIaBHbIE (aKTOPHI, 33JCHCTBOBAHHBIC B MOJEIHN (OMyCKAIOTCS
BTOPBIE YPOBHH);

CO3JIAIOTCS aJrOPUTM U MIPOrpamMma, OTpakarolire 0COOEHHOCTH MOEIH;

NPOBEPSIETCS WK 0TOOpaxaercst 0COOEHHOCTh 0OBEKTOB HA OCHOBE alropuT™Ma
Y TIPOTPAMMBI.

B nacrosiiee Bpemsi BUpTyalbHbIE Ja0opaTOpHbIE pabOThI MPUMEHSIOTCS 10
JIBYM HampaBJICHUSIM:

1. BupryansHast aboparopHasi paboTa, reHepupyromias 3KCIIepUMEHTaIbHbIE
pe3ynbTarthl. B aTON naboparopHoil paboTe NpPOBOASATCS SKCIEPUMEHTAJIbHBIC
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UCCJICZIOBAHMS C WCIIOJIb30BAaHUEM MAaTeMaTHUYeCKUX MOJIENeH, BBISIBJICHHBIX B
HayKe.

2. BupryanpHbie n1abopaTopHbie PaOOTHI, OIMUCHIBAIONINE CTATUCTHYCCKUE
COCTOSIHUS. DTH J1Ja0OpaTopHbIEC Pa0OTHI CO31AIOTCS B LIEISIX OOBSICHEHHS B Y4EOHOM
MIPOIECCE OOBEKTOB, BHISIBJICHHBIX B PE3YJIbTATE HAYIHBIX HAOIFOCHHIA.

Bupryanbshas 1abopaTopusi BKIIOYAET B C€0s1 CIIEAYIONINE ATAMbI:

OJIHOBPEMEHHOE WCIOJIb30BaHUE CTYIACHTAMH HECKOJbKHX KaHAJOB MpHeMa
nH(OpMAaIINU U, KaK CJIEJICTBUE 3TOT0, OpPTraHU3aIMs HHTETPAITUH JTAHHBIX;

UMUTAIMS CJIOKHBIX DKCTIEPUMEHTATBHBIX MPOLIECCOB;

BU3yanm3arusi  abcrpaktHo —wH(poOpmaruu  (TIPENCTaBICHHOW B BHIE
M300paKeHMil), KOTOPYIO CJOXKHO BBIPA3UTh TOCPEICTBOM JIUHAMHYECKOIO
MIPEJICTABICHMS] POLIECCOB;

CIIOCOOHOCTh Pa3BUBATH CJIOKHBIC (KOTHUTUBHBIC) CTPYKTYPHI Ha Pa3HBIX
YPOBHSIX U CBA3BIBATH yUE€OHBIE MaTEPUANIbl C YPOBHEM UX MPUHSATHUS CTYICHTAMHU.

VY Takoi 1abopatopHOil pabOThl €CTh HECKOJIBKO MPEUMYIIECTB:

BO-TIEPBBIX, TaKKe Jab0paropun He TPEOYIOT OOJBIINX BIOXKEHUN; BO-BTOPBIX,
CTYACHT MOXET BBINOJHATh J1a00paTopHbIe pabOThI B JIIOOOM MecTe (IpU YCIOBUU
9TO  CTYACHTY TPEIOCTaBICH  TEPCOHAIBHBI  KOMITBIOTED);  B-TPETHUX,
BBIUMCIIUTENbHBIE OMNEPAIMK BBIMIOJHAET caMa MpOrpaMMa, B pE3yNbTaTe€ Yero
CTYJICHT ITOJIy9a€T BHIUTPHIIIT BO BPEMEHHU.

C npyroit cTOpoHBI JTaHHBIN MPOIIECC UMEET U CBOM HEJOCTATKU: BO-TICPBHIX,
YYEHUK HE MOMKET PEaJMCTUYHO YBHUJIETh BCIHO KAPTUHY JEUCTBUI; BO-BTOPBIX,
CTYACHTY JOJDKEH OBITh TIPEIOCTABIICH TIEPCOHATBLHBIN KOMITBIOTED.

Pe3ynbTaThl Hamiero wuccCienoBaHUS OpraHu3aluyd y4eOHOro IMpolecca Ha
OCHOBE MHTETPATUBHBIX MMOJAXO/I0B CTAJIM OCHOBOM ISl CIEAYIOUIUX BHIBOJOB:

1. Pa3Bunocn orpeieNIeHHOe MHPOBO33pEHUE yUaImxcs,
TpaHc(OpMHUpYIOIIEeCs] B YBEPEHHOCTb B CBSI3U C BBICOKOW HE3aBHCHUMOCTBIO
PHOOPETEHUS 3HAHUM.

2. CdopmupoBanach Jau4yHas MOTHBalMsA OOy4yaeMoro, €ro y4deOHO-
MO3HABATEJIbHbIE HHTEPECHI.

3. OcCyllecTBIECHO pa3BUTHE CIIOCOOHOCTEH JIOTMYECKOTO  MBIIUICHUS
00 yJaroITuXCsl.

4. OOecrnieueHO OMNpENIEICHUE HOBBIX CBSI3€M B SIBJICHUAX, Ipolleccax U
3aKOHOMEPHOCTSIX, U3y4aeMbIX 00Yy4arOIIMMHUCH.

5. O0y4eHue ucciaea0BaTeIbCKOU AeSITEIbHOCTH, B YACTHOCTH, CTAJI0 OCHOBOM
BOCIIUTAHMSI TyXOBHO COBEPIICHHOTO 4YeloBeKa cTyAeHTa. Hamuume coOCTBEHHOTO
MHEHUS, COOCTBEHHOW TOUYKM 3PEHHsI BCET/a ObLIO BAXXHBIM NMPU3HAKOM pPa3BUTOU
BO BCEX OTHOIICHUSAX JINYHOCTU YYEHUKA.

6. OOydeHne OyJeT UHTEPECHO, €CIM OTHOILIECHUS YUUTENb-YUEHHUK B yUeOHOM
IpoIecce MOAHUMYTCS OT TPEIMETHO-OOBEKTHOM JAESITeILHOCTH JIO YPOBHS
IIEIarOTUYECKOr0 COTPYJHUYECTBA, a YYCHHK CTAHET HCIIOJIHUTEIEM-CYObEKTOM
yaeOHOro mporecca. TBopueckasl ACSITEIBHOCTh CTAHOBUTCSI KWU3HEHHO BaKHOU
MOTPEOHOCTHIO YYAIlleTOCs, a HHTETPATUBHBIE YPOKU - CPEACTBOM JIOCTHKEHUS
COBEpIICHCTBA.
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7. Tot ¢akt, 4To yyanuiics He MoJlydaeT OT YUMTENs COJCpKaHUs yuyeOHHKa
WM TpeaMeTa W3y4yeHus, a MPUIYMbIBACT U OCBAaMBAET €r0 CaM, CTUMYJIHUPYET B
HeM TBopuecTBO. OOy4aroIUiicss HacaaXAaeTCsl BKYCOM OTKPBITHS U ATO IPUBOJIUT
€ro K HOBBIM UCCJIEIOBAHMSIM.

MHHOBAITMOHHOCTH JTA0OPATOPHBIX 3aHATHI 00YCIIOBIIEHA CIIEAYIONUM:

1. Peanuzarueit pa3BUBarONIMX U 00y4arOIIMX [ENel, UX HalpaBiICeHHOCTHIO Ha
dbopmMupoBaHHEe W pazBUTHE Yy Oyaymmx yuwrened ¢Gu3uku oOmmMX U
po(heCCHOHATILHBIX KOMIIETEHIIMH B OOJIACTH TMPOCKTHUPOBAHUS, COCTABICHUS WU
pa3paboTKu CPEACTB O0yUEHUS MO MPeIMeTaM CETEBON MOATOTOBKHU.

2. BpibopoM mpoOIEeMHO-pa3BUBAOIIMX METOMOB OOyUYEHHS, a TaKKe
MIPUHIUIIOB ¥ METOJIOB MEAArOrM4eCKOi TEXHOIOTUU U X PealIh3alluu.

3. Opranuzanyeid Ha 3aHATHAU MOATOTOBKM M TPOBEICHHS CAMOCTOSTEIHHOU
paboThI.

4. AHanu30oM ypOBHSI OBJIAJICHUSI METOIMYECKOrO0 MAcTEPCTBA U peain3auuei
€ro METOJIMIECKOM pedIieKkcru.

B xope Hamero uccienoBaHus Obula YCTaHOBJEHA CYIIECTBEHHAs pa3HUILA
MEXKIy pe3ysibTaraMd OOy4deHHUsi CTYIAEHTOB B J1a0Oparopud Ha OCHOBE
TPAJMIIMOHHBIX M HETPAJUIMOHHBIX TEXHOJOTUM, TO €CTh, B XOAE BBIIOJHEHUS
CTYJICHTAaMH B HETPAJIMIMOHHBIX Tpynmnax JjJabopaTOpHbIX padOT, MPOBENECHUU
AKCIEPUMEHTOB B OTBEJICHHOE JUIsl ATOrO BPEMSs, O3HAKOMJICHHUS C pe3yJbTaTaMu
AKCIEPUMEHTa, OOOCHOBAaHMU BBIBOJOB W AHAJIM30B, & TaKXe MOATBEPKICHUA
TEOPETUYECKUX 3HAHHWM, MOJIYYEHHBIX B XOJAE JIEKIUH, OMBbITHBIM IMyTEM, ObLIO
OOHapy>K€HO, YTO WX 3HAHUA, HABBIKU M CIOCOOHOCTH ObUIM Jydlie B
COMOCTABJICHUU CO CTYAEHTAMHU B TPAJAULIMOHHBIX IPYIINAX.

B Tpertbeii riiaBe aucceprauuu noj HazpaHueM «OpraHusanust ¥ NpoBeAeHne
JKCIEPUMEHTAJBHBIX Pa0o0Thl M MX Pe3yJIbTAThbI» OCBEIICHHI OpPraHU3alUsi U
NPOBEACHHUE IKCIIEPUMEHTAIIBHBIX PA0OT, PE3yJIbTAThl SKCIIEPUMEHTAIBHBIX padOT U
UX aHAJIN3.

[lenarornueckue sKcrnepUMeHTallbHBIE padoThl mpoBogwiuck B 2017-2020
rojax MCCIENOBaTENIeM M ONBITHBIMA YYHUTETSIMU (U3UKKA 1O METOJAUKE
COBEPIIICHCTBOBAHUS J1a0OPATOPHBIX paboT Mo (pr3MKe HA OCHOBE MHTETPATUBHOTO
noaxona B KapakanmakckoM TrocylapCTBEHHOM yHHUBepcutere, HaBouiickom
roCyJapCTBEHHOM MEAaroruueckoM MHCTUTYTE M TallKeHTCKOM roCy/1apCTBEHHOM
negaroruueckoM yHmBepcutere. [Ipr 5TOM BBISIBIIEHA CTENEHb HCIOJIb30BAHUS
YUUTEISIMA WHTETPATUBHBIX 3HAHWN Ha J1a0OpaTOPHBIX 3aHATHAX IO (PHU3UKE B
BBICHIMX OOpa30BATENbHBIX YUPEXKIACHUSAX, @ TAKIKE COCTOSIHUE PEIICHUS JaHHOU
3agaun Ha ypokax. C 3TOH LEbl0 JONOJHUTENBHO OBLIM MPOBENEHBI Oecenbl ¢
YUUTEISIMM Ha Takue TeMbl, Kak «Yro Takoe wuHrerpamusa?», «4YTo BbI
MOJIpa3yMeBaeTe MoJ, MHTErPaTUBHBIM MOAX0A0M?», «B pemeHun kakoi npooieMbl
00pa30oBaHUs Y4aCTBYET MHTErPaAIUs KaK MOIITHOE CPEICTBO?Y.

Pe3ynbTarhl nmegaroruueckux SKCIEPUMEHTOB MOATBEPAMIN 00OCHOBAHHOCTH
HAay4YHOH TMIIOTE3bI UCCIIECAOBAHUS.

Ha ocHoBe BOINpOCOB aHKETHI, 3aJaHHBIX YYUTEIsIM (U3UKU B Mpoiiecce
HaOr0AeHNs, OBUTH U3YYEeHBI CIENYIOIINE BOIPOCHI:
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1. YpoBeHb 3HaHMIA yunuTenel 0 NOHATUH UHTErPAIUH.

2. BnusHue mabopaTopHBIX padoT MO (U3MKEe Ha OCHOBE HMHTETPATHBHBIX
MaTepuaoB Ha Ka4eCTBO U APPEKTUBHOCTH 3HAHUN CTY/ICHTOB.

3. TpyaHocTH B IpENoIaBaHUU BBITOJIHEHUH J1a00PaTOPHBIX paboT 1o puznke
HAa OCHOBE MHTErPAaTHUBHBIX MAaTEPUAIIOB.

4. 3HaueHue pPa3BUTUS  TBOPYECKMX  CHOCOOHOCTEN  CTYJCHTOB B
COBEPIIIEHCTBOBAHUH J1a00OpaTOPHBIX paboT Mo (hHU3MKe HAa OCHOBE MHTETPATUBHOTO
MOJX0Aa.

5. Ponb coBepiieHCTBOBaHUS J1a0OpaTOPHBIX PadOT 1Mo (U3MKE Ha OCHOBE
MHTETPaTUBHOTO MOJX0/1a B TOHUMAaHHUHU SIBJICHUN OBITHSL.

AHKETHBIE OIIPOCHI MOKa3aJld, YTO COBEPIICHCTBOBAHKE JIAOOPATOPHBIX pabOT
no (u3MKe Ha OCHOBE MHTETPATUBHOTO IOIXOJa SBISETCS BAXKHBIM CPEICTBOM B
MOHMMAHUM CTYICHTAaMH MHUpa B IIEJIOM, OLIYIIECHHH CE0Sl €ro 4acThio, a TaKKe B
(opMUpOBaHUM y HUX JIFOOBU K POAHOI 3emile, OTBETCTBEHHOCTH 3a €€ COXpaHEHHUE.

Tabnuibl CTATHCTHYECKOTO pacueTa pe3yJbTaTOB OSKCIIEPHUMEHTOB IO
7a00paTOpPHBIM padoTaM OTpaXKaIOTCs CIEAYIOMUM 0Opa3oM (Tadmiuisr 1-3).

Taoauna 1
CraTtucTyecKuii pacyeT pe3yJbTaTOB IKCIEPUMEHTAJBLHBIX PadoT

Oo0pa3oBaTe/ibHbIE YUPEKIEHHUS KI'Y |HasAIlIU| TI'IY Bcero
Cpentee DKCIepUMeHTaIbHAs TPyIIa 3,76 3,76 3,80 3,77
3Ha4YCHUC KourpoinpHas rpyia 3,31 3,32 3,34 3,32

Koaddunuent 3¢ pexruBHOCTH 1,14 1,13 1,14 1,14
BriGopoynas | DXCICPHMCHTAIbHAS IPyIINa 0,45 0,48 0,45 0,46
AUCICPCHA | KonTposbHas rpymma 0,44 0,47 0,44 0,45
Cranjapraas DKCIepUMEHTaIIbHAS TPYTINa 0,67 0,69 0,67 0,68
HOTPEIIHOCTE | KonrpombHas rpynmna 0,67 0,68 0,66 0,67
DKcIIepUMEHTaNbHAs IPYIIa 3,61 3,60 3,65 3,68
Jlnanazon P by 3,01 3,02 3,95 3,86
HAIEKHOCTH 3,16 3,16 3,19 3,23
KonTponsHas rpymnma 346 348 349 341
IMokazarenu | OKCIEpHMEHTaNbHAS TPyIIa 18% 18% 18% 18%
Bapraunu KoHTposbHas rpymmna 20% 21% 20% 20%
Hanesxubre DKCIepUMEHTANIbHAS TPYIINa 0,07 0,08 0,08 0,08
OTKJIIOHCHHUA | KonrposbHas rpymnmna 0,07 0,08 0,07 0,07
O1leHKa KavyecTBa 3HAHUH 1,09 1,08 1,09 1,09
OlleHKa ypOBHS 3HAHUI 0,45 0,44 0,46 0,45
Cratuctuka CTbIofgeHTa 4,19 3,89 4,22 7,10
CreneHb cBOOOIBI CTATUCTUKU 151 145 147 447
Kpurtnueckoe 3HaueHue 1,98 1,98 1,98 1,97
Kpurepuitnbie BEIBOIbI H, H, H; H,
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Tabauna 2
Tadimua Pacuera cTyJeHTOB 10 peLIEHUIO IKCIIEPUMEHTAIbHBIX 3a/1a4

Oo0pa3oBaTe/ibHbIE YUpPeKICHUS KI'Y | HasAlIKX | TI'ILY | Beero
Cpentee DKCHEepPUMEHTAIBHAS TPYIINa 3,75 3,77 3,80 3,77
3HA1CHHC KouTtposbHas rpymnma 3,33 3,38 3,36 3,36

Koaddunment 3¢ pexrnBHOCTH 1,12 1,12 1,13 1,12

BeiGopounass | DKCTICPHMEHTaIbHas IpyIinia 0,46 0,44 0,48 0,46

AUCIICPCHA KourponbHas rpymma 0,43 0,48 0,42 0,44

CraugaprHas DKCreprMeHTaIbHas TPYIIa 0,68 0,66 0,69 0,68

HOTPEIIHOCTE | KonrponbHas rpymna 0,65 0,70 0,65 0,67

DKCIEpUMEHTAIIbHAS TPYIINa 359 302 354 3,08

Jluanason 3,90 3,92 3,96 3,86

HEeTT KoHTpounbHas rpymmna 319 321 5,22 27

3,48 3,54 3,51 3,44

Iokasarenn DKCrepUMeHTaIbHas TpyIna 18% 18% 18% 18%

BapHarun KonrposnbHast rpyiia 20% 21% 19% 20%

Hanexubie DKCIEPUMEHTANILHAS TPYIIa 0,08 0,07 0,08 0,08

OTKJIOHCHMA KourtposbHas rpynna 0,07 0,08 0,07 0,07

Onenka KauecTBa 3HaHUI 1,08 1,07 1,08 1,08

OreHka ypoBHS 3HAaHUH 041 0,41 0,43 0,41

Cratuctuka CTproaeHTa 3,84 3,55 3,96 6,56

CreneHb cBOOOIbI CTATUCTUKH 150 144 147 447

Kpurndeckoe 3HaueHue 1,98 1,98 1,98 1,97
KpurtepuiiHbie BEIBOIBI H, Hy H, H,

Tabumua 3

Tabauna pacyera Pe3yabTaThl 10 CAMOCTOATEILHOMY TBOPYECKOMY
00pa30BaHMIO CTY/ACHTOB

Oo0pa3oBaTe/ibHbIE YUpeKAeHUS KI'Y |HasJIIM| TI'IIY Bcero
Cpennee OKcneprUMeHTalbHasd TpyIa 3,81 3,81 3,85 3,83
3Ha4CHUC KourpospHas rpynna 3,36 3,42 341 3,39
Koapdumment a¢pdpexkrnBHOCTH 1,14 1,12 1,13 1,13
BobiGopouHast DKCrepUMEHTAIbHAS TPYIITa 0,45 0,45 0,47 0,45
AUCIICPCHA | KonTponbHas rpyrmna 0,41 0,44 0,43 0,43
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CranjapTHas DKCHepUMEHTAIBHAS TPYIIa 0,67 0,67 0,69 0,67
HOTPCIIHOCTE | KonxrposbHas rpymnna 0,64 0,66 0,66 0,65
3,66 3,66 3,70 3,74
DKCMepUMEHTANIbHAS TPYIITa
Jluanazon 3,96 3,96 4,01 391
HaJICXKHOCTH 3,22 3,26 3,26 331
DKCMepUMEeHTAlIbHAsE TPYIITa
3,50 3,57 3,55 3,48
[MokazaTenu | OKCTEpUMEHTaIbHAS IPyTITIa 17% 17% 18% 18%
BapHaluu | KourposbHas rpymnna 19% 19% 19% 19%
Hanesxapre | OXCIEPUMEHTAIbHAS IPYIIA 0,07 0,07 0,08 0,07
OTKJIIOHCHUA | KonTposbHas rpymmna 0,07 0,07 0,07 0,07
OreHka KauecTBa 3HAHUN 1,09 1,07 1,09 1,08
OneHka ypoBHS 3HAHUM 0,45 0,40 0,44 0,43
Cratucruka CTbhroIeHTa 4,30 3,62 4,07 6,93
CrenieHb cBOOO/IBI CTATHCTHKH 150 145 147 447
Kpurtnueckoe 3HaucHNE 1,98 1,98 1,98 1,97
Kpurepuiinbie BbIBOABI Hy H, H, H,

CoryacHO pe3yibTaraMm, TOJIYyYE€HHBIM U3 BceX Tabmuil, KoddduimeHt
() (PEKTUBHOCTH O TUNIAM KOHTPOJIS BBITJISAUT CICAYIOMMUM 00pa30M:
CorylacHO CTaTHCTHYECKOMY aHAJIM3y ITONYYCHHBIX PE3yIbTaTOB BBISABICHA
7 (HEKTUBHOCT, B OSKCIEPUMEHTAIBHOW W KOHTPOJIBHOM TpYIIAx IO THUIAM
OIICHOK, ¥ 10 UX BBIBOJIAM MPHUHITHE TUINOTE3bl H; U MOBBINICHUE YPOBHS OICHKHU
KadecTBa OOy4YEHHS BBHINIC CIMHUIIBI, IPUBEIA K POCTY YPOBHS 3HAHUU OOJIBIIE
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Pucynok 4. Iloka3artenu o0mei 3¢pGeKTHBHOCTH

Takum 00pa3oM, UCXO/I M3 MOJIYUYEHHBIX B KOHIIE DKCIICPUMEHTA PE3YJIbTAaTOB,
CTaTUCTUYECKUMHU METOJIaMH JIOKa3aHO, YTO IO ToKa3aTenio oomel 3¢ hekTHBHOCTH
MPOBE/ICHHBIC B SKCIICPUMEHTAIILHOM TPYIITIC UCCIIeIOBaTENbHbBIC paboThl B 1,13 pasa
BBIIIIE, YEM B KOHTPOJIBHBIX TPYIIAX, TO €cTh OombIe Ha 13%.

BbIBO/IbI

Ilo pe3ynpTaraM ucciaeq0BaHUI COBEPILIEHCTBOBAHMUS JIAOOPAaTOPHBIX paboT 1Mo
¢m3uKe B BBHICIIMX 00pa3oBaTEeNbHBIX YUPESKICHUSIX HAa OCHOBE WHTEIPATUBHOIO
1oAXo0/1a ObLIM C/IENaHbl CIICAYIOIINE BHIBOBL:

1. B naGopatopsbix padorax no (u3MKe HE UCIOJIb30BATNCH MHHOBALIOHHbBIE
MeIaroruueckue U MH(HOPMAIMOHHO-KOMMYHHUKALIOHHBIEC TEXHOOTHH.

2. Ha ocHOBE KOMIUIEKCHOTO MOJXOJa K BOMPOCY aKTUBHU3ALMU YMCTBEHHOU
JEATENFHOCTH  CTY[ACHTOB, Hapsly CO  CICUU(PUYHBIMHU  TEXHOJIOTHSMH,
MOBBIMIAIOIMUMHE (PPEKTUBHOCTH COBEPIICHCTBOBAHUS JTa0OPATOPHBIX 3aHITUN IO
(¢u3uKe Ha OCHOBE MHTETPATHUBHOIO I10/1X0/a, OOOCHOBAHO BBINOJIHEHHE TaKHX
¢byHkumii, Kak QopMupoBaHHE METOAOB OOYUEHHs, pa3BUTHSA, BOCIHUTAHMS,
OPUEHTUPYIONINX K TBOPYECKOM NESTENbHOCTH, KOMMYHUKATHBHBIX, JIOTHYECKOTO
MBIIIJICHUS,  YMCTBEHHOM  JESATENbHOCTH, aHAIM3  CBOCH  JCSTEIbHOCTH,
npooprUeHTalusl, YCTAaHOBJIEHHWE HABBIKOB W YMEHHH MO BBIOOpY mpodeccud,
HaJla)KMBaHHUE COTPYTHHYECTBA.

3. O0oCcHOBaHbI ~ BO3MOXKHOCTM M (pakTOpbl  Pa3BUTHUS  TBOPYECKHUX
CIIOCOOHOCTEH CTYICHTOB B IPOIIECCE COBEPIIICHCTBOBAHMS JTA00OPATOPHBIX padOT Ha
OCHOBE MHTETPAaTUBHOI'O MOJIX0/1a B 00yUeHUU (PU3UKE.

4. Ha ocHOBe aHajM3a yCJIOBHH M MPUHLMIIOB WHTETPAIlMH B TPEIOAABAHUH
TaKuX MPEIMETOB, KaK €CTECTBOBEACHNE, (PU3NKA, ACTPOHOMHUS, XUMUSI, MATEMATHKA,
reorpagus U Ouonorus OOOCHOBaHA MpoOJieMa HUCCIEAOBAaHUS B JUTEpaType Mo
MIEIaTOTUKE U METOJTUKE

5. Anamm3 mporecca (PU3MUECKOro OOpa3oBaHUSl IMOKa3al HEIOCTaTOYHYIO

PACKPBITOCTE COACPIKAHMUA HMHTCIPATUBHBIX 3HaHUN B COBPCMCHHBIX YCJIOBHUSAX,
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OTCYTCTBHUE OIpENIeNeHNsI UX 00BEMOB, B PE3yJbTaTe YEro MHTErpaTUBHBIC 3HAHUS,
YMCHUS U HABBIKU TI0 (PM3UKE, KOTOPHIMU CTYJEHTHI JOJDKHBI OBJIAJIETh, ONPEICIICHBI
KPUTEPUEM B KAYECTBE AUIAKTUICCKHUX CTUHHII

6. O60CHOBaHO, YTO B (PU3MUECKOM 00PA30BaHUM MPU U3YUECHUU KOMILIEKCHBIX
npobyieM, CBS3aHHBIX C JIPYTMMH €CTECTBEHHBIMA U COIMAJIBHBIMH HayKaMuy
(oHepreTvka, KOCMHUYECKHUE TIONIEThl, DPAJUOAKTUBHOE 3arpsi3HEHUE U Jpyrue
rJI00aJTbHBIE TPOOJIEMBbI), HEOOXOAUMBIMU YCIOBUSIMHU SIBISIIOTCS MHTEIPUPOBAHKE
3HAHUH MO Pa3HBIM Y4EOHBIM TIPEMETaM, OCO3HAHHUE CYTH M MaryOHBIX ITOCIICACTBUAN
JTAHHBIX TPOOJIEM.

7. B xone sKCrepruMEHTANIBHBIX MPOIECCOB 0OOCHOBAHO MOHUMAHUE TOTO, YTO
COBEPILICHCTBOBAaHKE J1aOOPAaTOPHBIX paboT Mo (PM3MKEe HA OCHOBE MHTETPATUBHOIO
MOAXOJAa CIYKUT OCHOBAHHEM JJIsl TIOBBIICHUS MHTEPECOB CTYIACHTOB K (PH3HKE,
pacCIIUpeHusi NX HAYIHOTO MHPOBO33PEHHS, COBEPIICHCTBOBAHUSI MX aOCTPAKTHOTO
MBILIUIEHUSI W CIOCOOHOCTEW JIOTMUYECKOrO MBILIUICHUS, @ C€aMO€ BaKHOE,
(hopMUpOBaHWS HABBIKOB ITPUMEHEHUS TTOJTYUICHHBIX 3HAHUN Ha TIPAKTHUKE, B )KU3HU.

8. B xome wuccnemnoBaHWs YCOBEPIICHCTBOBAHA IMPAKTUKO-TEXHOJIOTHUECKast
cucreMa npenojaBaHusi npeamera «OOmas puszrka» Ha 1wiaThopMme OINpeeIeHus
MEIATOTMYECKUX ~ TPEANOCHUIOK ¥ YCIOBUH  METOJWKH  COBEPIIICHCTBOBAHUS
1a00paTopHbIX paboOT Mo (HHU3MKEe HA OCHOBE MHTETPATHBHOIO IOAXO0/Ia B BBICHIUX
00pa30BaTENbHBIX YUPEKICHUIX.

Ha ocHoBe pe3ynbTaToB HcCCeNOBaHHS pa3paboTaHbl CIENyIOMIne Hay4dHO-
METOAMYECKUE PEKOMEHIAIINU:

COBEPIICHCTBOBAHUE TEXHUKM M TEXHOJIOTMH JIa0OpaTOPHBIX paboOT 3a cuer
paclIupeHusi UCIOIb30BAHUS METOIUYECKUX, MEeJarorndeckux BO3MOXKHOCTEH Mpu
MPOBEICHUN JTAOOPATOPHBIX 3aHATHH, PACIIMPEHHs] MX BO3MOXKHOCTEH Ha OCHOBE
JMIAaKTHIECKUX TPUHITUTIOB,;

pa3BUTHE COBPEMEHHBIX MNPOPECCUOHATIBHBIX KOMIETCHIIMH CTYIEHTOB B
oOmacti (QM3WKK 3a CYET Pa3paOdOTKM HAYYHO-METOIUYCCKUX TMPEIJIOKEHUH |
peKOMEHAIMA Ha OCHOBE HMHHOBAIIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTHI uepes
(dbopMHpOBaHHE CAMOBBIPAKEHHS, YIPABICHYECKAX W OIEHOYHBIX KOMIIETEHIIHIA,
Pa3BUTHSI HAYYHOT'O BOOOPAKCHUS TIPH 00yUEHUH OYTyIINX CTICIIHAIHICTOB,

pa3paboTka yueOHOro NPOTrPaMMHOIO OOECIEUeHHUsl, Y4YEOHBIX IOCOOMH U
BUPTYAIBHBIX pa3pabOTOK JJIsi COBEPIICHCTBOBAHMS JIAOOPATOPHBIX padOT MO (pU3UKe
Ha OCHOBE MHTErPaTUBHOI'O MOAX0/1a.
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INTRODUCTION (abstract of the PhD dissertation)

The aim of the research isto improve laboratory works in physics in higher
educational institutions on the basis of an integrative approach.

Thetasks of theresearch are:

determining the forms and ways of developing students’ independent and
creative thinking, as well as solving problems in improving laboratory works in
physics on the basis of an integrative approach;

illuminating the natural objects, phenomena, processes and the regularities
occurring in them on the basis of an integrative approach;

developing experimental knowledge, abilities and skills aimed at students’
creative abilities on the basis of interactive modern educational technologies;

developing suggestions and recommendations on expanding students’ ideas of
practical physical pictures on the basis of an integrative approach through
modeling physical phenomena and processes by means of computer technologies
and their effective use at laboratory classes.

The object of the resear ch was the process of improving laboratory worksin
physics in higher educational institutions on the basis of an integrative approach,
which involved in pedagogical experiments a total of 225 students of Karakalpak
State University, Tashkent State Pedagogical University and Navoi State
Pedagogical Institute.

Scientific novelty of theresearch isasfollows:

The mechanisms for developing students’ cognitive activity as well as
analytical and creative thinking have been improved by incorporating systematic
and action-based research capacity aimed at ensuring the integration of disciplines
in physics laboratory classes into physical experimental activities;

The content of laboratory works in physics has been improved by analyzing,
synthesizing and comparing knowledge acquired through the observation and
experimentation of natural phenomena (vibrations, chemical processes, atomic
effects) aimed at developing students’ research skills;

The possibility of effective expansion of students’ scientific imagination has
been substantiated by introducing the developments in modeling mechanical and
molecular phenomena, optical effects and elementary nuclear particles into the
educational process by means of computer technol ogy;

The processes of carrying out laboratory works in physics, solving
experimental problems and conducting independent creative research have been
improved by using interactive educational technologies amed at developing the
model of methodological system as well as students’ experimental knowledge,
skills and abilities in physics.

Implementation of the research results. Based on the obtained results on
improving laboratory works in physics on the basis of an integrative approach:

the proposals and recommendations on improving the mechanisms for
developing students’ cognitive activity as well as analytical and creative thinking
by incorporating systematic and action-based research capacity aimed at ensuring
the integration of disciplines in physics laboratory classes into physical
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experimental activities were used in developing State Educational Standards in
physics (Certificate N0.89-03-287 of the Ministry of Higher and Secondary
Special Education of the Republic of Uzbekistan as of 19 January 2021). As a
result, the scientific developments worked out within the framework of these
proposals and recommendations have served to use widdy scientific and
theoretical data in physics education, improve educational, methodological,
program and didactic support, as well as do laboratory works;

the practical suggestions and recommendations on improving the content of
laboratory works in physics by analyzing, synthesizing and comparing knowledge
acquired through the observation and experimentation of natural phenomena
(vibrations, chemical processes, atomic effects) aimed at developing students’
research skills and and organizing small-scale researches were used in the practical
project NO.EA5-XT-1-31884 entitled “Ways of forming the methodological
training of a physics teacher in the context of innovative technologies” (2014—-2015
years) (Certificate N0.89-03-2400 of the Ministry of Higher and Secondary Special
Education as of 2 July 2020). As a result, by means of scientific and
methodological developments, the electronic and methodological support of
education has been improved, laboratory works on the implementation of
information technologies into the educational process have been created, as well as
the mechanisms of the organization of classes have been improved;

the proposals on improving the processes of carrying out laboratory works in
physics, solving experimental problems and conducting independent creative
research by using interactive educational technologies aimed at developing the
model of methodological system, as well as students’ experimental knowledge,
skills and abilities in physics, were used in the practical project No.OT-F-2-77
entitled “A method of improving the prediction of the reliability of semiconductor
devices by modelling and taking into account the internal defects” (Certificate
N0.89-03-2400 of the Ministry of Higher and Secondary Special Education as of
2 July 2020). As aresult, the efficiency of organizing and conducting of laboratory
classes has been increased by developing the level of professional competences of
future teachers (students).

Publication of the research results. On the theme of the dissertation a total
of 26 scientific works were published. Of these 7 articles were published in the
scientific journals recommended by the Supreme Attestation Commission of the
Republic of Uzbekistan for publishing the main scientific results of doctoral
dissertations, including 6 articlesin republican and 1 article in foreign journals.

The structure and volume of the dissertation. The dissertation was
presented on 124 pages consisting of an introduction, three chapters, conclusions,
recommendations, alist of used literature and appendixes.
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