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KHWPHUII (pancada noxkropu (PhD) nuccepraumusicu aHHOTANUSACH)

Juccepranus MaB3yCHHUHT A0J3ap0auru Ba 3apyparu. XKaxounaa o0ynrycu
MareMaTuka YKATYBUWIAPWHU Tal€pramaa YKUTWIanurad (anmapHu, XycycaH
mupdepeHuuan TEeHIJIaMaIapHl YKUTUIIHUHT HA3apUi-MeTONONOrUK, YCIyOoui
acocnapuHu TAKOMWLIAIITUPUIIAA 38MOHABUNM TABJIUM TEXHOJIOTHsUIApU Ba
KOMIBIOTEPHUHT MaTeMaTuK amMainii makeTiapuaaH (HONHTaTaHUIIHUHT SHTCUYa
EHIaUTyBIAPUHM >KOPHIA STUIITA KAPATUITAH WIMHUIN TAAKUKOT UILIAPUTaA aI0XUIa
bTUOO0P KapaTtuiaMOkaa. bynrycu maremaruka YkutryBumnapura auddepeHiuan
TEHIVIAMAJIAPHU YKUTHUIIHUHI 3aMOHABUU TaMOWWLIApra acOCIIaHTaH, Ha3apui
OWJIMMIIAPHU MYCTaXKaMJall Xamaa MyaMMOJIH TabIUM TEXHOJIOTHUSIIAPHU
JOMUXAIall acocuaa MALIFYJIOTJIIApHU TAWIKWI OJTUIITA 0P WIMHKW-HA3ApUU
UIUTAHMAIAp CcamMapaaOpJIMTUHU OMIMPUIIT MYXHM Bazudanapaan Oupu OYiaud
KOJIMOK/1a.

Jyné wmukécupa Marematuka (¢dannapunu, XycycaH auddepeHuuan
TEHTJIAMAJIAPHU YKUTHUII CcamMapagOpJUruHU OMIUPHUII YIYH 3aMOHABUN TABJIUM
TEXHONOTHSIApH BA aXOOpOT TEXHOJIOTHSUTAPUHUHT HMMKOHHUATIAPUIAH KEHT
doiinananum  acocuad  yNapHH MYCTAKWJI —HM3JaHUII OpKAIH MyaMMOIu
MAaCATIAPHU €YUl KOMIETEHTIMTMHU PUBOKIAHTUPUILITA OUJ UIMUN-TAAKUKOT
unuiapu  0nmubd O0puimOkna. uddepenuuan Ttenrnamanap MOAynau Oyiinua
tamadbanap  KOMOETEHUUSUIAPUHU — PUBOXIAHTHPUINIAE  MyaMMOIU  TaABJIUM
TEXHONOTHSIIAPUHY KYJUTAIl OPKaIH MAIIFYI0TIAPHN TAIIKII ATHII MyXAM WIMHMA
TaIKUKOTIAPAaH XUCOOIaHaIu.

MamnakarumMuzaa OJud  TABJIUMHH  MOJEpHHU3AUUATIANI, MpOdeccuOHaI
KaapinapHu Tau€piaimi, MOAAMN-TEXHUKA Oa3acHuHM MycTaxkKamiaall OpKaIH
tanadanap YKyB (paOIuATUHUA TAIIKWI ATUIITHA TAKOMIIIAIITHPHUII F03aCHIaH KEHT
KaMpOBIKM HUCIOXOTiap amanra OmmpuiaMOkad. Omwmii tasaum TuzumuHu 2030-
Awiraya puBOXIAHTUPHUIN KOHHIenumuscuad «Onuil TapauMm OwiaH KampOB
JNApaKACUHU OIIUPUII, XAIKAPO CTAHAAPTIAP acOCuIa IOKOPU MalaKaId, KpEeaTUuB
Ba TH3UMIN (PUKpIAWAWTaH, MYCTAKWI KapOp KaOyd Kuiad Olaauran Kaapiap
Tauépal, yIapHUHT UHTEIUIEKTYal KOOMIUATIApUHN HAMOEH STUII BA MabHABUM
Gapkamon 1maxc cudaruaa MaKUIAHULT y9yH 3apyp MApT-IIAPOHT SPATHII» KaOu
ycTyBOp Bazudanap Oenrmwnanran. by OOpama TtamabamapHUHT — KacOwWid
KOMIIETEHIUSTIAPUHU  aXO00pOT TEXHONOTHUSACH BOCUTANAPU BA YKUTHIIHUHT
MyaMMOJIH TabJIUM TEeXHOIOTUSIAPUHN KYJUIANT OPKaIN PUBOKIAHTUPHII YCTYBOP
Ba3ubanapHn Oaxapumga MyxuM axaMmuar kacO osramu.  TamadamapHUHT
UHTEIUICKTYyal KOOWIMATIAPUHUA PUBOKIAHTHPHUINTE WYHAITUPWITAH TaBJIUM
Ga0TUATUHYN TAIIKWI ATUIIAA MHTETPATUB EHAAIIYBIM HHTEPHAOT METO[Iap Ba
axo00pOT TeXHONnOrusapuAaH (HOHaTaHUII UMKOHUSTIAPUHN TAKOMUILIAIITUPHULLT
TQIKUKOT MaB3yCUHUHT 10I3aApOIUTUHY OeNTHIaniIu.

V36exucton Pecny6nukacu Ilpesupentununr 2017 iiun 7 despangaru
[1D-4947-conmn  «Y36eKkucTOH PecryOnuKacuny sSHAIA PUBOKIIAHTHPHII OYifrua

1 ¥36exncton Pecrybukacu Ipesunentunnnar 2019 iun 8 oxtabpaary «Y36ekucton Pecriybmukacy Onmuii Tabium
tu3umMuHY 2030 finiraya puBOXIIAHTUPUII KOHIEILIMACHHY TacauKIam Tyrpucuaanru [10-5847-connmu dapmonu. —
Konyn xyxokariapu MasrymMOTIapu M 6azacu, 06/19/5847/3887-con, 09.10.2019 .
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Xapakarnap  crpareruscu  Tyrpucugayru 2019 w29  anpenparu
[ID-5712-commu «Y36exkucton Pecnybnukacy Xank TawbauMu TH3uMuan 2030
Huiraya — puBOXKIAHTUPUIN  KOHILENIMSICUHU  TACAUKIANI  TYFPUCUIANTU
dbapMOHIapu BA MareMaruka COXacHIard TabJIuM CU(GATUHU OIIMPHUII BA WIMHAN
TAAKUKOTIAPHN PHUBOKIAHTUPHIL UYOpA-TAIOUPIAPH TYFPUCUAANTH KapOpapH,
XamMaa, MasKyp cOxara Terumnuid OOmKA MEebEPUM-XYKYKUN —XyxoKaTiaapaa
Oenrunanran BazudamapHu amanra OmUPHUINAA YOy JguccepTanus MyausH
apakaaa Xu3Mar KUiau.

TagKuKOTHUHT pecny0nKka (paH BA TEXHOJOTHSUIAPH PUBOKJIAHUIIUHUHT
yCTYBOp HyHaIMuuiapura mocjauru. Jluccepramms TaaQKUKOTH pecrmyonuka (aH Ba
TEXHOJIOTUSIAP PUBOKIAHUIIMHUHAT |. «AXOOpOTIAITaH KaMUAT Ba IeMOKPATHK
JMABIIATHH WXKTUMOUWM, XYKYKUH, HMKTACOIWN, MANaHUN, MabHABHH-MABPUGUMA
PUBOXKJIAHTUPUIILIE, UHHOBAIIMOH FOSJIAp THU3MMHUHU MIAKIUIAHTUPUIIL Ba YJIApHU
amara OIUpUII HYUTapu» YCTYBOp MYHATUIIUTA MyBOQUK OKAPHUIITaH.

MyaMMOHMHI YPraHWIraHJuMK Jaapamxacu. Maremaruka TabJIMMUHU
PUBOXKIAHTUPUITHUHT ~acOcuid OMuiaM Oy (aHHM YKUTHII METOAUKACHHH
TAKOMWUTAIITAPUIIAA V3 akcuHu Tomamu. Onuii TawsamM  Myaccacamapuua
MareMaTuKaHUHT GyHAaMeHTaT GaHIapuHu AACTYpUH TUIAAKTHK MakMmyasap,
maxcra MyHAITHPUITAH TABIMM, KOHTEKCTIM Macaaap, MyaMMOIM Macanasiap,
Karra, ypra Ba KUYMK MOAY/UIM TEXHONOrWsjaap acocuaa JIoWuxaiam Ba
KOMITBIOTEPHHHI MATeMAaTHK JacTypjapu &EpaaMuaa YKUTHII METOAHKANapu
oyiinua roptumus xamaa Xopwxmaa J[. FOnmycosa, M. Toxwues, XK.b. Dprames,
J.H. Amyposa, A.K. Xyppamos, I'.H. Foiinbnazapos, 1.B. Ky3uenosa, XX.I.
Jaiiniera, U.C. HoBukosa, Elizabet Ekerman-Xiks Ba 60mka onumiuap TOMOHHIAH
TaIKUKOTIAp OJU0 OOpUIITaH.

TagkukOTUMu3  OYIaxak MareMaTuka VKUTYBUWIAPUHM  Talépamiaa
mubdepeHMan  TEHrJIaMaTapHA  VKUTHIN  CAMApaJAOPJIUTHHU  OMIMPUIITa
kaparwiran. ly okymnanan, auddepeHunan  TeHrIaMalapHu  maxcra
HYHAITUPWITAH TABJIAM, MyaMMOII MACATATAPHN AHAIUTHK, COHJIN Ba rpaduKIN
eunmga Maxima, Mathcad, Powersim Ba Maple makernapuman ¢oinananum,
xapacéura Moc auddepeHuan TeHrnaMa Ty3ull MeTOAUKaIapu 0yiinya IopTUMU3,
xamaa, Xopmwxaa 3.0. [Hapumos, A.C. bespyuko, P.M. Acianos, H.B. Crruena,
M. Madalena, A. Saglam, D. Hyland Ba 601mika onumiap TOMOHUAAH TAAKHUKOTIAP
YTKA3WJITaH.

Hubdepennman TeHrnamanmapHu YKuTUI Oyiimdya Onud OOpwiran Oy
TQOKUKOTIApAa Mabpy3a Ba aMadid MAIIFYJIOTIAPUHUHT  caMapaa0pIuTruHH
MyaMMOITY TABJIUM TEXHOIOTUSCHHA KYJUTAIT OPKAIHM OIIMPHUIIT METOANKACH TATKUK
kwimHamarad. Case-Study rtexnonorusicupgan — ¢GoWganmaHu®  TamadaTapHUHT
muddepeHuuan TeHraamanapra Ouja  OWiauM, KYHUKMAQIAPUHUA OIIMPUII Ba
MaJIaKUTAPUHY IIAKUTAHTHPHUIN OYHinda TAAKUKOTIap 00 O0puiMaraH.

JMucceprauuss MAB3yCHHUHI JUCCEPTANUS OKAPWITAH OJUH TaBLJIUM
MYaccacacCMHUHI WIMHI-TAAKHUKOT UILIAPH OWJIaH OOFJIMKJIUTH. TagKkukOoT
HaBouii paBmar mnegarOrukad WHCTUTYTHHHUHT TabJIMMIA SIHTU  TMEAArOruk



TEXHOJOTUSJIAPHU  KOPUH  KWJIUIIHUHT  HWJIMUKA-TAAKUKOT HWIUIAPU  PEKACH
noupacujia OaxapuiIraH.

TankukoTHUHT Makcaam Case-Study TeXHOnOruscu TaMOHUIIapy acOCcKIa
OynFycu MareMaruka YKUTYBUWIAPHMHM Tal€pnam xapaéHuna auddepeHunan
TEHTJIAMAJIAPHU YKUTHII caMapagOpIUTHHN OIMIUPHIIIAH HOOPAT.

TagkuKOTHUHT Basudaaapu:

mubdepeHuan TEHrIaMATAPHN YKUTHINIA TaTa0IapHUHT KOMMYHHUKATHB
KOOWJIMATUHYU PUBOXIIAHTUPUII XAMAA TYPJIM BA3UATIApAA MyaMMOJIAPHH E€UUIIl
KYHUKMACUHU IAKUIAHTUPHIII;

maddepeHan  TeHraaManapAaH Mabpy3a MAMFyJIOTIApUHH  aXO00pOoT
TEXHOJNOrMsIApH BOCHTAIApU Ba MyamMMmOiau ykutuin TexHoiaoruscu (Case-Study)
acocu1a TAKOMUJUTAII TUPHIII,

muddepeHman TeHrnaManapAaH amanmi  Mamrynoriaapau - Case-Study
TEXHOJIOrUsACH acOcu1a TAKOMUWIIAITHPHUIII;

WIMHI TAAKUKOT UIIH F038CUIaH METOIMK TABCUSIAD UIILIA0 YUKHIIL.

TaakuKOTHUHT 00beKkTH cudaruaa OYIFycH MareMaruka YKUTYBUHIIApUTra
Case-Study Texnonoruscu acocuaa auddepeHnuan TeHrIaMATAPHA YKUATHUII
METOIMKACUHU TAKOMWIIAIITUPUIL >kapaéHu OenrunanuO, Hasouii npasnar
MeAarOruka MHCTUTYTH, YNpUrK AABIAT NeaarOruka HHCTUTYTH BA ByXOp0o mapmar
YHUBEPCUTETH TAHJIA0 OJIMHIH.

TaaKNKOTHUHT NPeAMETHHHU OJTUH TabIuM Myaccacanapuaa auddepenman
tenrnamanapau Case-Study TeXHOnOrusicu €paamMuaa YKATUII caMapaaopIuruHu
OLIMPUII Ma3MYHH, KA, METO/ BA BOCUTAJIAP TAIIKUII STa/IH.

TaaKUKOTHUHT ycy/uiapu. TaakukOTaa Mae3yra OWj WIMHU-METOIHK
MaHOATApHU TAXJIWJI JTHUII, MEJArOTuK TaXprOa, aHKeTa-CYypOB, cyx0ar, Ky3aTHill,
TECT, MATEMATUK-CTATUCTUK TAXJIWUI yCyuiapuaan ¢hOnaaaHuIam.

TaaKUKOTHUHT MIIMHIA SHTHJIMTY KyHuaarmiapaans noopar:

mubdepeHMan  TEHIVIamMallap  MOAYJMHU  YKUTHIA  TanabaJapHUHT
KOMMYHUKATHB KOOWIMSATHHU PHUBOXKIAHTUPHUII XamJa TYpJIH BasusaTIapaa
MyaMMOJIapHU ~ €UHII KYHUKMACUHU IMAKIUIAHTHUPUIN  aJTOPUTMHU  axOopoT
TEXHOJIOTHSJIADM  BOCHTAJapu  Ba  YKUTUII  TEXHOJIOTHSJIApU  acocujia
TaKOMUJUTAIITUPUIITAH;

ONIMU TaBJIUM TaUIKUIOTIapuAa Iud@epeHnran TeHrIaManap MOIYJIUIaH
Mabpy3a MaIIFyJI0TIAPUHUHT YKYB-TaIIKAIAH TY3WIMacHu axooport
TexHoJorusiapu BocuTanapu Ba Case-Study TexHomorusicu YKyB OOCKHUIIApH,
XamMJia ~ KpeaTuB  KOMIETEHTJIMIMra  Kypa  HMHTErpainusuiaimn  acocuja
TaKOMUJUTAII TUPUIITAH;

OJIUU TaBJIMM TAIIKWIOTIapuIa YKUTUIAAUTaH nuddepeHiuan TeHriamanap
Moaynu  Case-Study  TexHomorusicu  EplamMuia aMaldid  MaIIFyJaoTiIap
camapaJiopJIUru OUIMPHUIITaH;

mubdepeHuman TeHIJiaMajgapra OWJ MHUCOJ Ba MacajaJapHUd EyuIlra
MYIDKaJUTaHTaH MaTeMaTuK amanui makeriaap Ba Case-Study TexHomorusicu
acocusia TajabaJlapHUHT KOMIIETEHIUSCUHU IAKIUIAaHTUPUII OYyinya HUIMUN -
METOJIMK TaBCHUsIap UILTA0 YUKHUITaH.



TaaKNKOTHUHT aMaUTHil HATHKATIAPH KyHuaaruaapaaH noopar:

onuii TabaUM Myaccacamapuaa auddepeHuan TeHrIaMaap MOIYJIWHU
VKuTHIIIa axo0pOT TEeXHONOrusjapyu BOCUTANApHAAH (HONUIATAHUIIT METOIUKACH
PUBOXIIAHTUPUJIITAH;

mubdepeHnuan  TeHrIaMaap — MOAYIUIAH  Mabpy3a Ba  aMaIHid
MamryaoTiaapau Tamkwin atuma Case-Study teXnonorusicugan (oiiananuii
METOIMKACH UILIA0 YHKUJITAH;

mubdepennpan TeHrimaManapra Ouj MucOn Ba Mmacanamap euuniga Maple
MareMaTuKk amMaiui mnakeTuaaH QopaaHumra OuJi METOIUK Kypcarmaniap
OepuiITaH.

TagKUKOT HATHKAIAPUHUHI HINOHWIMJIMIH. Kyimanwiran €npamys Ba
ycymnap, ¢OinanaHuiaran Hazapuil MABJIyMOTJIIADHUHT WIMUNA Ba  yCIayOwuid
MaHOanapaaH OJIMHTaHHM, TAAKMKOT J3aBOMHUIA OJMHTAH COHJIM MabJIyMOTIap
Xu KBampar KpuTepusicu €EpAaamuna acOCHaHTAHJIWTH, Xynoca, Takiaug Ba
TABCHSIAPHUHT aMATHETTa KOPUIi STUITAHINIH, OJMHIH HATIKANAP Y 30eKHCTOH
Mwumii Mmaremaruka miargopmacu mathnet.uz ra KOUIAIITHPUITAHIUTH OUIAH
n30xJaHaau. TaaKMKOT HATWKAUIAPUHUHT MWIIOHWIMIMIY TAAKUKOT MaB3yCH
Oyinua, pecrnyOJMKa Ba XaTKapO WIMUH-AMAIMM aHXyMaH MaTepuauiapu
tyramnapuaa Onuii arrectamuss KOMHUCCHSICH TOMOHHUIAH 3BTUPOQ OSTHUITAH
KypHAIIapAa MaKOIaIap YOI KWIMHTAHIMTA OUJIaH acOCIaHaIH.

TaagKMKOT HATHXKAUIAPMHUHI WIMHMHA BA aMaJIMi axaMuATH. TaaKukKOT
HATWOKUTAPUHUHT WIMHAN aXaMUSITH TaKiaug OTWITAH METOMNAp, YKUTHII
caMapaJOpJUrMHU  OIIMpHUILL MOJEIM Ba OJMH TABIUM MYyacCaCATAPUHUHT
MareMaTuka TabIuMura axoopOoT TeXHOJOrusmapu BOcutanapuau Ba Case-Study
TEXHOJOTUACUHHY >KOPHI STUITAHN OUIaH N30XJIAHATH.

TagkukOT  HATHXKAITAPUHUHT aMauIHit axamMuaTH  TagabaTapHUHT
muddepeHIuan TeHrIaManapra Ouj Kpeatus GUKPIAIIMHA BA KOMITETCHIMSIIAPUHA
pUBOXJIaHTUpHUIITa Xu3Mar kwinaau. [yHuHrnek, maucceprauus Xyiaoca Ba
HATWOKAUIApUAAH ONHMM TabIMM Myaccacanapuiad auddepeHunan TeHraamanapHu
VKUTHIIA KYJUTAHIIAETTAHINTH OWIaH acOCTaHaIu.

TaagKUKOT HATHKAIAPUHHUHI KOPHMHA KWIMHUIOM. bynrycu maremaruka
VKUTYBUWIApWHU Taiprnam xkapaé¢Huna auddepeHian TeHriaManap MOAyIuHA
YKUTHII METOJIUKACHHU TAKOMUJUIAIITUPHUII OYViuda OJTMHTaH HAaTHXKaJlap acocuia:

muddepeHuan TeHriIaMajgap MOAYJIWHHM YKUTHINIA TajlaOaJapHUHT TYpJId
Ba3uATIIApJa MyaMMOJApHU €YMIl KYHUKMACUHU MIAKIUIAHTUPHUII alrOpUTMUJIaH
OT-®4-02 pakamnu «MaTeMaTuk (PpU3MKaHUHT XOJaTiap TYIJIaMH YeKCcHU3 OYIraH
MoJIeJIapy TEPMOJUHAMUKACHY MaB3ycuaaru GyHaamMeHTan jonnxanaa bepuymmy,
Pukkatn, Jlarpamk, Kiepo ternamamapwau eummga doigananmirad (byxopo
naBnatr  yHuBepcuTeTHHWUHT 2021 #mm 15  okraOpmarm  01-2579-connu
MabJIyMOTHOMAcH). MnmMuii HaTKaHUHT KYJUIaHuy gudepeHian TeHriiamManap
MOAYJUHU VKUTUIIAArM METOAMK MyaMMOJapHu OapTapad KWIHUII HUMKOHUHU
Oepran;

Case-Study  TexHomnoruscu  acocujua  Tai€pranran  auddepeHman
TEHrJamanap MOAyIuAaH YUYupuuk AaBiar meaarornka WHCTUTYTH Ba HaBoun
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JaBjlaT  MeJaroruKka  WHCTUTYTJapuja  Japc  MIUIaHManapu  cudaruiaa
doiimananmmran  (Y30eKHCTOH — NENaroruka  HIMHI-TaAKHKOT — HHCTHTYTH
Kopakanmorucron  ¢ummanu 2022  wwmn 27  anpengard  101-connm
MabiayMOTHOMAacH). nmuit HaTvKaHUHT KyJutaHuiy gudepeHiuman TeHriiamManap
MOIYJIHMIAard Mabpy3a Ba aMaiMii MaITyJIoTIapuia TabJIuM CU(PATUHU OIIHPHUIIT
MMKOHUHU OepraH.

TagKUKOT HATHKAJTIAPUHMHT anpodanusicu. MasKyp TaIKUKOT HATUXKAJIAPU
3 Ta pecnyOiauka WIMUKA-aMaIUM AHXyMaHUJA Ba 2 Ta Xaikapo ¢OopyMmaa
MYXOKaMaJIaH YTKA3WITaH.

TagKuKOT HATHKAIAPHHHUHT JIbJOH KWIMHrawauru. Jluccepranus
MaB3ycH Gyitiua sxamu 15 Ta WiIMuit uiT 4on >THarad. Y36eKucToH Pecry6nmukacy
Onuii arrecranus KOMUCCUSICHHUHT JOKTOPJIUK AUCCEPTANMSIIAPHA acCOCHA MIMHUI
HATYOKJIAPUHU YOIl ATHUINTa TABCUS STWITAH WIMUN Hampiapaa 9 ta makona,
KYMIIAIAaH, / TACH PECIyOINKA Ba 2 TACU XOPYDKUAN KypHAIUTAPIA HAIIP STUIITAH.

JuccepTauMsiHUHT TY3WIMIIN Ba XaxMmu. [uccepramms kupuii, ya 600,
Xyn0ca, TaBcusnap, GoipanaHunaraH  agadbuérnap  pyuxarugaH — uOOpar.
Huccepramusauar xaxmu 108 6etnan nbopar.

JUCCEPTAIIUSAHUHT ACOCUH MA3MYHHU

Kupum kucMupa auccepranusi MaB3yCUHUHI J03apOJdrd Ba 3apyparu
AcOCIIAHTaH, TANKUKOTHUHT pecyOuKa (paH Ba TEXHOMOTUsUTIApY PUBOKIAHUIITTHUHT
YCTYBOp WYHAIUILIAPUTA MOCIHMIH KEATHPWITaH, MyaMMOHUHT YpraHWITaHIUuK
Japakacu 0aéH >TWIrad, TAAKUKOTHUHT TabIUM MyacCCaCaCUHMHT WIMHNA-TAIKUKOT
UIUIapH pexanapu OwiaaH OOFIMKIWTH, Makcaau Ba Bazudanapu, O0BEKTH Ba
MPEIMETH, YCYJUIAPHU, WIMHUN SHTUIUTH, aMaJIMAd HATWXKAIAPHU, WIMHAM Ba aMaIuin
aXaMusATH EPUTWITAH, TAAKUKOT HATHKAUIAPUHUHT AMATUETTA KOPUW STWITAHJIUIH,
TaNKUKOT HATHXKATAPUHUHT BJIOH KUIWHUILIW, AUCCEPTAUUSHUHT TY3WIHIIUA Ba
XQKMUTA OUJT MABJIYMOTIAP KEATUPUITAH.

HMucceprammsiaar - «Oauid - Tabaum  myaccacajgapuaa audgdepenmualn
TEHIVIAMAJIAPHA YKUTHIIHUHT HA3apuil acocjaapmu» ae0 HOMJIAHTaH OUpUHYU
0600una Onuit TawBaAMM ~Myaccacanapuaa auddepeHnuan  TeHrJIaMalapHU
VKUTUIITHUHT X03UPTy X01aTH, ¢ depeHinail TeHriIaMaaapHu YKUTUIIIA aXo0poT
TeXHONOrusmapu BOcutanapuaan Ba Case-Study TeXHonoruscunan (oimamaHmiil,
YIAPHUHT UMKOHUSATIAPUTa OUl TAXJIMINN MabIyMOTIap KEITUPUIITaH.

bupruHun OOOHMHr OupuHuYM naparpaduad auddepeHuraT TeHrIaMaIapHu
VKUTUIIT METOUKACH OYinua IOpTUMU3 Ba XOPIHKHM naBiaTiapaa Oaud OOpuiraH
W3JIAHUIUIAPHUHT TaXJIWIM KEATUPWITaH. by TagkuKOTIapaa acocaH TypJiu
xapacanapau audepeHIal TeHrIaMara KenTupuin Ba Mmypakkad nuddepenmman
TEHIJIAMAJIAPHU JacTypiap EpaaMua €4MIl METONMKAIApU WIUIA0 YUKWJITaH.
Kapaénra moc auddepeniman TeHrinama Ty3WIraHad YHU aHUIUTHK YyCyJulap/iaH
dborgananu6 evummra a0uM SXTuéx ceswnanu. uddepennuan TeHraamanapHu
nactypiap EpaaMuaad €YMil AHUKIIUK, TE3KOPJIMK KUXATiapu OuiaaH axpaind
Typcana, OyHaan YKuTui tanadanapHunr auddepeHIuan TeHriIaMaTapHd Squlia
JacTypiapra TasHUO KOMWIIUrd, MaTeMaTHK (PUKPIAIIMHUHT WYKOIUIIUTa OIHO
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kenuimu MyMkuH. [y 60uc TankuKOTUMU3HU AuddepeHiman TeHrIaMalapHu
VKATHUIIT METOIUKACUHU TAKOMUJUIAIITHPHUINTA KAPATIUK.

TankukOTUMU3 MaB3ycH aiiHU ymOy MyamMMmOra KapaTruiranjiurd y4yH, Olui
TabJIUM Myaccacayapu TanadanapuHUHT TuddepeHirasl TeHrIaMaIapHd equIra
oun OWiauM, KYHUKMA, MaTakd Ba KOMIETEHIUSUIAPUHM AHUKJIANI MAaKCaaua
nactiad Ky3aTtuil uuuiapuau 0aubd 60pauk. Kysarunuap acocuna nuddepenmuan
TEHIVIAMAIAp MOAyiura Ouj aMauuid MamFyjaoT aapciaapuid Tanadaiap MaB3y
103aCHIaH MHCOJ Ba MAaCIATApHU EUMINJAA KyWuUJIaru myaMmmonapra Iay4
KEeNaéTraniury MabiyM OYIau: aIMallTUPULUIAPHU KYJUlall, HHTErpaIOBUU
KYNIaUTyBYMHU TOMMUIN, XOcCWiara HUCOATAH e4YWIMaraH OWPHHYUA TapTUOIU
muddepeHIuan TeHrIaMaIapHu €UrIll yCYUTapuHU 3¢iiad Komuil, auddepeHnmna
TCHTJIAMAJIAPHUHT  TYpUHU  TAHWUO  ONIMIN, HMHTETPAUIAPHU  XUCOOmAI,
mubdepeHuan TEHTJIAMAHUHT XYCyCHM €YMMHHHM TOMMIN, IOKOpH TapTUOIU
muddepeHunan TeHraIaMalapHUHT TAPTUOMHY MACAUTHPHIL.

bynnait meronuk MyamMMONIapHU €4HIIa aXO0pOT TEXHONOrwsuiap, XycycaH
MareMaTuk amaimmi nakemiapaad Ba Case-Study Texnonmorusicunas (hOuaIaHuUII
Makcanara MyBO(HK meraH XyrnOcara KeNauK. Yoy TeXHONOrHsuiap MyamMmOIu
Ba3UATIIAPHU KEATUPUO YMKAPHIL OpKAIM TanaOaIapHH MYCTAKUI (UKpamra
NYHAITUPAIHN.

Taxauwiumi MabayMOTIIdp WIrdpu CypwiIa€TraH TaJKUKOTHUHT WJIMHUU
MyaMMOCHHM Oenrunaiau, OyHnan 3ca auddepeHiuan TeHramanap MOAYIUHU
VKATHAIT ~ METOAMKACHMHM  TAKOMWUIAIITAPUIN ~ OYiW4Ya  SXJIUT  MEeJarOruK
TaAKUKOTIAP YTKA3ZUII 3apypaTy KeInO YUKaIH.

buprHun OOOHMHTI WKKMHYM mnaparpaduad auddepeHunan TeHraaManap
MONYJIMHU VKUTUIIAA MaTeMaTuk aMalud MakeTJIApHUHT HUMKOHUSTIApU
YPraHuiIau.

TanKuKOTYMIIAPHUHT WIMHA TAAKUKOT HIIIAPUHU TAXJIWIN BA MATEMATHK
aMAIMM MAKETIAPHUHT HMMKOHUSTIAPUHUA YpraHull, Xamaa, TaxpuOa-CHHOB
YTKa3UNaETran O TabJIUM MyaccacJIApUHUHT MareMaruka Ba HUHGOpMATHKA
¢danu npodeccop-YKUTYBUMIIApH OMIIaH CYpOBHOMAIAP YTKA3ZUII HATHKACUTA KYPa,
MareMaTuK aMaIui MaKeTJApHUHT UMKOHUSTIApUHM Oax0mam Oyitnya Me30HIap
unuiad yukKWiagu Ba Oaxonanaum. baxomam Harmwkacura kypa, Maple amanuii
NAKESTHHUHT UMKOHMSATH FOKOPY SKAHJIUTU MawbiayMm Oyiau. Maple amanuii nakeTtu
muddepeHIuan TeHTIaMaIApHU AHATUTUK, COHJIU Ba Tpa(uKIN €4, yTapHUHT
HATHKUTAPUHN TaXJ I KWIHIIT UMKOHUSATUHU spaTaau. HatnxamapHUHT UKKU Ba
y4 Va4OBIM TpadUKIApPUHU KypUIl OpKIW, YJIAPHUHT TYypiau HYKTaJIapAaru
eUNMIIAPUHY TpaAPUKIA aKC STTUPUIT UMKOHUATHHU TabMuHnaiau. [y 60uc onuii
TabBIUM Myaccacalapuaa MareMarukara oujl gpannapHu, Xycycan nuddepenunan
TEHTJIAMAIAPHU CUHWII, YJIAPHUHT eUUMIIApUHU Taxjawin stumrad Maple amammii
nakeTuaaH HONIAIaHUIT MAKCAATra MyBOMUK XHUCOOIAHA M.

bupruHun OOOHUHT yuuHuM naparpaguaa auddepeHuran TeHrIaMaIapHU
Vxkutumga Case-Study teXaonoOruscunan (GOWTATAHUITHWAT Ha3apwil acociaapu
KEJITUPUIITAH.

10



byrynru kyHaa Onuid TawJIMM Myaccacaiapujid MyTaxXacCUCIapHU KacOui
amanmuérra Ttanépnam  cudaru Ba  AApOKACMHU  OmUpHIIAA  axOo0pOor
TEXHOJNOTUSJIADUHUHT  UMKOHUATIAApU Ounan Oupra, 3aMOHaBUN  TaABJIUM
TeXHONOrusapuaan QOouAgaIaHuIn, MyaMMONHM BA3UATIAPHU ApATHII OWiIaH
VIAPHUHT OWINM, KYHUKMA, Majaka Ba KOMMIETCHIUSUIAPUHM IIAKUIAHTUPHUIITa
10Xua YBTUOOP KAPATUIMOKIA.

Kysaruumap myHu KypcaTtaauky, akcapusaT X0wiapaa, npodeccop-yKUTyBUH
MareMaruka GhaHaapuHu YKUTUIIAA Y3napu ¢aon oyaumaau. byHuHr HaTWkacuaa
tanadanap (pakaT naccuB THUHIJIIOBUM cU(ATHAA UIITHPOK dTaau. Tanadbanu napcaa
baommamTUpHUII yCyJu1apuaaH oupu Cace-Study TEXHOIOTUACUAAH
doimananumanp. YmoOy TeXHONOrus TanadalapHd MYCTAKWI —U3JIAHUIITa,
MyCTaKWiI KapOp KalOyn Kuiumra #HyHantupaad. byHWHT  HATWKacuia
TayadamapHuHT GUKpiam KOOWUIUATH PUBOXKIIAHAIU, MYCTAKWI (GUKpIAImMA Ba
KON (Ha0IIIUTY OIIAIH.

Nuddepernman  tenrmamanap — mOayiuuu  ykurumgd — Case-Study
TEXHOJNIOTUsACUIAH caMmapasii (HOUIATAHUI YUYYH KyHUAArd TamMOuwuiapra amal
KWK ~ JO03UM  JIeTaH  XyJiOcara KemauK: WIMHWINK, JUJAKTHK  VKYB
MabJIYMOTJIAPHUHT CaMapanopiiuri, MKOAKOPIUK, Tajadaiap OuinaH XaMmKOpIUK,
KU3UKTHPHII, TABJIUM MyaMMOJIAPUHU TAHBMUHIIAII, TTPArMaTU3M Ba SXJTHTIIUK.

Yoy ramoitriap Case-Study TeXHOnOruscu acocuia MalFyI0TIapHu 0JU0
OO0puiIHK Oup OYTYH SIXJIUTIUTMHU TabMHUHJIAWIU. ByHUHr TapkuOuii Kucmuapu
Kydugarmiapaad wuoopar: Ypra#sum yd9yH Yy3ap0 amOKaiu EHAanryBiIapIaH
doinananui, MaFyI0THU TAIIKWI STUIT YIYH SIXJIUT YKATUIT TU3UMUHU SPATHIIL,
VKyB-TapOus GaONUATUHUHT y3ap0 OUPIUTUHUA TAbMUHIIAIIL.

IOxopuna kentupwiran tamoimiap acocuna nuddepeHnnan TeHraaManap
MOy IMIaru amanii Mamrynorinapuau, Case-Study rexuonoruscunan ¢oinaranno
onub OOpuII HATIKACHIA Tamadaiap TOMOHUIAH SPUINIAIAIUTAH HATIKAIAD Ba
npodeccop-YKUTYBUM TOMOHUIAH SPUIIMIAIUTAH TABJIUM HaTKaapu l-pacmua
KEJITUPUITaH.

WNnmuit u3nanunuiapuMus HaTwkanapura kypa, muddepeHiman TeHriaManap
MOJYJIUIaH aMaJIfii MAIIFyJa0Tiaap AaBOMHUAA MUCOJ Ba MacalajapHU €YuIl Y4yH
tanadanapaa kymiad xoiapaa 0ab3W KUUMHUMIUKIAPra Jyd KeJIUIUIapUHH
ky3arnuk. lly 6ouc nuddepenmman TeHriamanapra ol MUCOJ Ba MacajalapHu
cuniiga Case-Study TexHomormscugan (oiganaHuIl caMapaid XucoOJIaHaIu.
Ymby texHosorus €paaMuaa MUCOJ Ba Macajalap eduiiia MyaMMOJId Ba3usTiap
XOCUJ KuinHaau. ByHUHr HaTmkacuia, Tanadanapia MycTakui pukpiamira, gpaHra
HUcOaTaH MOTUBALUACUHM YUFOTHUIITA, WXKOAUN KOOWIMSATUHN PUBOKIIAHTUPUIITA
Ba TAJKUKOTUYMINK KYHUKMAJIAPWHU MAKIUTAHTUPHUIITA SPUIITUIIT MYMKHH.
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Case texnonoruscuaan GOoiIanaHuI OpKaTU TabIUM
HATHKTIAPUTA PUTITHIIT

SHru MabIyMOTIApHU _ Korunrus Ba
" Y3IaITUPHILL "|  KOMMyHHUKaTHBIHK
MapbryMOTAApHU TYIIIALLI Menépuii KOTHUTUB

A 4

Maxoparura sra Oy i

.| Taxyw ycysutapuHA Y3IamTHPHILT Koruurus
Mars 6unan uiiam KOOUIUATHHH .| Taprubra comum
- OIIUPHIIT g
| Haszapuit Ba amanuii GuIuMIapHH | Tusumnamrupuur B3
g OIIMPHUII " KOTHHUTHB
MyamMOmu BazusATIapaa Kapop TapTubra conum
KaOyJl KMJIUIITHY YpraTyl g

1-pacm. Iuddepenuunas teHriaamanap moayaura oua massyaap Case-
Study Texnosorusicnaan ¢GoiaIaHu0 TAMKWI YTHITAHAA IPUITAIAUTAH
TabJUM HATUKAJIAPH.

Huccepranmusauar «Oauii Tabaum Mmyaccacaunapuaa auddepenuuan
TEHIJIAMAVIAPHH VKUTHII METOAMKACH» HOMIM UKKUHYM O00HIA ONUN TaABJIUM
Myaccacanapuad auddepeHan TEeHrIaMalapHu YKUTUIL caMapaaOpiIuruHu
OMUPHUII MONETH, Xamad, Mabpy3a Ba aAMATHN MAMFYIOTIAPUHN TAIIKUI
STHINHUHT OOCKHWIAPH, ITOPUTMH, TY3HIMAJIApH axXO0pOT TEXHOIOTHSIAPU
BOcutanapu Ba Case-Study Texnonoruscu épaamuaa TakOMruIamTupui . Ommii
TaBIUM Myaccacaiapud YKUTHUII TEXHOJOrusIapu acocuaa MareéMarukara Ouj
dbannapuu, Xycycad auddepeHiuan TeHriaMaiap MOIYJINHN YKUTHUII KapaSHu 1A
tamabasapra MyamMMOJIM Ba3UATIAAp SApaTUIN, yiap TOMOHUIAH (UKpIAp
TYKHAIIYBUHU BYXXYAra KEITHPHUIL, MyaMMOIap EYUMUHU TOMUUIAA YMYMHMH,
Xycycul, TUIMK XOJMaTIapHU aHUKJIAI, XyJIOCATap YUKAPHUIITA YHAAI MyXHM.

NkkuHunn  OOOHMHr  OwpuHuM  maparpaduaa 3aMOHABHM  axo0pOT
TEXHOJOTUSAJIAPU BOCUTAIAPUHU BA YKUTHII TEXHONIOrusapu, xymuanan Case-
Study texumomoruscunan ¢oinananran xonaa ‘“Junddepenmuan tenriamanap”
MOIYJIMHU YKUATUII CAMApaJAOPJIMTUHA OIIUPHUINT MOJIEIMHM HILIA0 YUKIUK

(2-pacm).
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Maxcan: Oauii Tabaum myaccacauapuaa audgepenuuan
TEHIJIAMAJIAP MOAYJIUHH YKUTHII CAMAPAAOPJIMTMHU OLIMPH I

!

S’,KHTI/IIH HIaKJIapH

' v *

Manpysa »  AMaIuér Myeraxun
TabJIUM
v ! { y
[ VkuTHm Merogiapu } AX00pOT pecypc ®an
T T T MapKaszjapu Tyrapakiiapu
o Ny i v
KypraBMaJI Amaymit Orsaxn HNurepuernaru 1. ®akynabTaTUB,
v Mano6aanap maremaTuk bpeitn-
_v Acocuii MeTox v 1 Punr. baun cypos,
Ykutuim Case-Study TywyHTHpHL, OumboyH.
| BOCHTANApH || Loy ponoruscHIan 011 CYPOB, Kowmmeiorep || 2. Onumnuana.
Gboiimamanui ®dumboyH AnarHocTuk || 3 . Kpearuns
Ba (uxpnamra ouj
il T Xucodar MHCOJI Ba
v actypiapu
1. DnekTpOH TabauM pecypcaapu. 2. TakaumoTiu ASCTYPIED Macananap euil.
| macrypnap. 3. Maremaruk amasiuii makersiap. l l
N
1. MaremaTuk MUCOJIJIAPHU €4yBYM aMaUTHi
nacrypaap. 2. Hocranaapt tectiap
J

Haruxa: Onuit Tasnum myaccacanapuaa audgepeHiman
TEHTIIAMAIAP MOIYJIUHUHT YKUATHUII CAMAPaIOPIUTH O IH

2-pacm. Oumii Tabaum myaccacanapuaa AupgpepeHnua TEHrJIaMaJIapHu
VKUTHII CAMAPAJAOPJAUMTMHU OIIMPHUII MOJEJTMHUHT TY3HJIMACH.

Ymby wMogen aguddepeHunuan  TEHraMaiap  MOAYJIWHU — YKUTHII
camMapaJOpJIMTUHU OIIMPHUII yYyH Maxcyc HIuIad 4YWKwiIran Oynubd, mabpysa,
aManuii MAmFyIOT Ba MYCTAKWI TabJIMMJla TaHJIAHTAaH METO/UIap Ba yJIapHU
caMapaJiv KyJulall OpKaidu y3 akcuHu Tornanu. JKymiajgaH, MOJENnaa Mabpy3a Ba
aMaliii MalnFynoTiapaa acocuid meron cugatuna Case-Study TeXHONOruscUIaH
dorigananum Hazapaa tytwirad. Case-Study texnomorusicuau auddepennuan
TEHrIaManap MOAYJIMHU YKUTHUIIAA KYJuiail, MaB3yjap Oyiinua Ty3wiran casenap
époamMuia amanra OIHMpWiIaad. AcocaH, Mabpy3a MaIIFylIoTJIapuia aaoKa
ypHaTHII, MyaMMOHU E€YHII Ba KApOp KAOy/n KWiHIra YpraryBum Casenapaad
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doinananminan. AManuii MalFyJI0TIapa 3cad MyaMMOHHM €4ull Ba KapOop Kaoyn
KWIKIITA YpraryBuu, Tajgadaiap OUTUMUHN TEKITUPUILTA HYHATTUPUITAH HA30paT
casenapu Ba 6axoJamra ypraryBuu casenapaas ¢hOoiaaaHuam.

Anoka ypHatum Oyiiuya Case — sHru Map3yy OacHupa Ttanadanapra
yTunaérran mMaB3y (OpMyNIapMHU Ba OJAMH YTWITaH Mas3y (opMysalapuHU
KYJ1a0 ednin MyMKuH Oynran audQepeHiuan TeHriaMa KapaMma-Kapiiam MaTepual,
TYIUK OYIMaraH MabJIyMOT IIAKIIMIa TaKJIUM dTHIAAUTaH case. Yoy casenapaan
¢doitnananum Ttanabanapaa YTUIAETraH SHCM MaB3y MabyMOTJIapu Ba OJAMH
VTWiIran MaB3y OWiaH ajloKka YpHATHUILINUTa XU3MAT KUJIaIu.

Mabpyza MamrynoTuaa (ponganaHuIrad ioka YpHaTuil Casenapuiad HaMyHauIap:

1-skapBau.

2
Yoy y' = y? — = nuddepenuan tenrnama bepHyuM TeHrnamacu

0ynu6 yHu eunmpa y(x) = u - v aaMamTHpuinl Ooaxapwiaan. MabiryMOTHH
TEKIIIUPHHT.

case oyuuua sazuga: bepunran  nuddepennman  TeHriaama
1. uddepennman TeHrnamasu Pukkarn tennamacu Oynub Oepuiaran
TasiHY OMIIMMIIapra acocianuo XKymiia HOTYFpH.
CUMHT 1. t = yx anmamTupunl OpKaIu e4UIaIH.

1, .
2. Jubdepenuyuan TeHIrnamaHu | o Y, == KYPUHULIATH XYCYCHH €4nm
sHrd ~ Ownumiiapra — acociaHuO x

OpKa/IM YMU3MKJIA TCHIJIaMara KeJ'ITI/IpI/I6
CUHHI'.

SUNIAIN.

«bupuHYH TAPTHOIM YM3UKIM JUPPEpEHIHMAT TEHTIAManap. bepuyuin
TEHTJIAaMacH» MaB3ycuaa (GONIAIAHNIATUTAH CASe.
Mabpy3a MamFyia0THAd MyaMMOHM €u4uil Ba KapOp KaOya Kuiuira

ypraryBum Case: MaB3YHUHI XapakTepuaaH KEenud YMKKAH XO0NIaa Ty3Wiaau
B VKUTYBUM TOMOHHMJAH Xa1n KwinHaau. by Opkanu Ttanabamap mas3yra O
MyaMMO €4MMH Ba MabIyMOTJIAPUHHU CAMAPATH TYUTYHHUI WUMKOHUSTIApU MAKRI0
oynanu. Maspysa Mamrynotuaa ¢GOonAIaHUITaH MyaMMOHHU EUHII BA KAPOp KAOYI
KHJIUINTA YpraryBun CasenapuaH HaMyHa:

Tanabanap UWHTErpAIOBUM  KYMAWTYBYMHM  TOMMIAa Oup  KaHua
KUAMHIWIAKIApra Ayd Kejnaawnap. Ymly MeTOOWK MyaMMOHW X&l KHIWIIIA
VKUTYBYM  TOMOHUAAH  Takiud  KwimHa&rran  amroput™m  (3-pacm).
aupdepeHunan  TeHraamManap — MOIYJIMAArH  Mabpy3a  MAUIFyI0TiIapuaa
Case-Study TeXHONOrusiCMHM Kysutiaml OwiaH Oupra, axo0pOT TeXHOIOrusuiapu
BOCHT&JIAPUHHU KYJUIAII XaM MyXuUM XucO00maHaau. YyHku Oy Typiaw 4W3MallapHH,
KAIBAT BA (GOpMyJaIapHU TAKIUM JTHIIAA caMapain XucooiaHanu. MabiymKy,
auGPEepeHInaT TEHTIaMa EYUMUHH X3ap AOMM QHATUTHK KYpUHHUIIIA TOMHO
OyMaiiIu.
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bynpaail xonnapaa edMMHU TaKpuOUil Ba rpaduk KYpUHUILIA U3JAlITra TYFpU
kenaau. Kunupunaérran euuMm rpaduruHu XOCW Kuiuiaa Tanada onauaa
AHUKJIMKHA KAHJAW ONMIN 3apyp, JEraH caBOi maug0 Oymaau. ByHuUHT ydyH
nH(pOpMaTHKa Ba aXOOpPOT TEXHONOTUSJIAPU KYpCUJArd MYJIbTUMEIUATNA aMaUIUi
JACTypJidp Ba MaTeMaTUK aMalduid MaKeTJIapHU KYJUJIalml Makcaara MYBO(HK
canananu. Juddepennuan teHrnamanap MOIYJIMHH YKUTHUIIAA KOMIBIOTEPHUHT
aManuii  macTypiapd  Ba MaTEeMaTUK aMaldid TakeTiapAaH  ¢oimanaHul
MEXaHU3MUHM TaKOMWUIALITUPHUIN  TaTaOIApHUHT  WKOAUN  (UKPIAIIUHUA
PUBOXJIAHTUPAIU Ba KOMIETESHTIUTH MIAKIJIAHUIITN OUJIaH U30XJ1aHAIH.

AmManuii pactypiap Ba MarTeMaTUK aMalnuid nakernap auddepenHmuan
TEHIJIAMAJIAPHU €YMII Ba YJIAPHUHT €YMMIIAPUHU TaxJIWII KWIHILJIA MyXUM YpUH
Tyragu. byHaal amanui macTypiaap Ba MaTEMaTHK aMaluil MakeTiiap OpKaIU
muddepeHIuan TEHrIaMaIap MOAYJIMra OUJl MaB3yJapHHU Tajabanapra camapaiu
eTKa3ub OEpHIll UMKOHMSTH 103ara KeJaaau.

«Onuit  TapauM myaccacajgapuaa AUPEEPEHIMAT TEHIJIAMAIAPHH
VKUTHIIHUHT CaMapajgopJjuK Aapaskacw» HOMIM YYMHYM O00MAQ, TaaKUKOT
A0Upacuaad MIuiad YMKUITAH METOAMKA caMapaiOpiivK JApaKaCHHU AHUKJIAIIra
KApaTwiraH TaKpuOa-CMHOB WIUIAPUHUHT HATHXKAIApu Kentupwirad. Taxpuoa-
cunoB  unwtapura 2018-2021-imnnapna  ByXOpO  naBnar  yHUBEpPCUTETH
«Maremaruka» TapauMm WyHanmumuwHAT 106 (1-1 MATI19(25 ta), 1-2MAT19(28
ta), 1-3MAT19 (26 Ta) 1-4MAT19(28)) nadap ranadacu sa 20 nadap npodeccop-
VKuTyBUHCcH, HaBOui naBnar neaarOruka MHCTUTYTUHUHT «MareMaTuKa YKUTHIL
MeTOaukacu» TabauM iyHamumuauar 120 (2A(31 ta), 2I°(29 Ta), 2/1(30 ta), 2E(30
ta)) Hadap tamadbacu Ba 30 Hadap mnpodeccOp-yKuTyBurcH, UYupuyuk 1aBiaaT
NeJaroruka WHCTUTYTMHUHT «MaTremMaruka VYKUTHUIIL METOAMKACH» TablIuM
wynammmanar 103 (19-1(23 Ta), 19-2(23 Ta), 19-3(23 Ta), 19-4(1971a), 19-5(15 Ta))
Hadap tanadacu Ba 25 Hadap npodeccop-YKUTYBUUCH KIO STUIIIH.

Taxpuba-cuHOB unuIapu yd OOckuujma O0iaub OOpuiau: 1. AHHKIOBYHM;
2. axmmantupysuu; 3. SAxyHnoBuu. Taxpubda-ciHOB AIIAHUHT AHUKJIOBYU
60ckuum 2018- fnnaa onmud 60punau. Yoy 00cKku4ia MaB3yra Oujl TQAKUKOTYH Ba
yCIIYyOUMITAPHUHT WIMUN-yCIyOuit anaduérnapu tax i dTwan. L yHuHr ek, onuid
TaBIUM Myaccacalapud MareMaruka QaniapuHu, Xymuianad auddepeHuan
TEHrJIaManap MOAYJIWHUA YKUTHUII XOJaTh Yypraswiaad. Maskyp u3jiaHumap
acocuna nauddepeHnUaAT TEHrJaMaap MOIYIMHM YKUTHUII camapaaOpiuruHu
OMMPUIITHUHT SHTUYa EHAANIYBIAPHU, SHbHU (AHHA YKUTUIIAA axoopor
TEXHOJIOrMsJIapyu BOCUTAIAPUHM B YKUTHILI TEXHONOrusuiapuHu, XycycaH, Case-
Study TEXHOJIIOTHSCUHYN MHTErPAIMSUIANT AcCOCHIA MAIIFYIOTIAPHHA TAIIKWI STHUII
METOIMKACUHU WIUTA0 YMKHII JIO3UM JIeTaH, Xynocara Kenauk. Taxkpuba-cuHOB
WIIMHUHT  WAKUIAHTUPYBYM  O00ckuun  2019-2020 #Hwmiapaa  YTKA3WIAM.
lyauaTnek, Maskyp OOCKMYId TaXpUOA-CHHOB WIIUTAPWHU YTKA3WII YIYH
IOKOpUIA KENTUPWITAH ONMUN TaBJIUM Myaccacaiapu Tanadanapu Taxpuba Ba
HA30par rypyxJjapura axparwiaud. TamadanapHu Taxpuda Ba HA30paT Typyxura
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QKpaTuuAa, YJIApHUHT MaBXyJ Owiumiapu OF3akd, €3Ma Ba TeCcT IIAKIIA
OaxonaHaH.
Taskpuda Ba Ha30par rypyxJapuHUHT TAKPUOA 00U YMYMMI

KYpCaTKUYWIapH
2-Ka1BaJI
Oanid TaLJII/([JM Myaccacacu Typyxuap | TanaGanap baxo
HOMH COHHU 5 4 3 2
ByXxopo aasaar Taxpuoa 50 15 | 20 | 12 | 3
YHHBEPCHTETH
Hasopar 56 17 22 15 2
Hagowii 1aBiar negaroruka | 1 OKp nba 60 12 17 26 5
MHCTHTYTH
Hasopar 60 14 16 22 8
YupuuK AABJIAT Taspuba 40 9 12 16 3
NEAArOruKa HHCTUTYTH
Hasopar 63 11 26 22 4

OJsiMHraH HATWKATAPHUHT MIIOHWIWJIMTHHU TEKIIUPUII yayH (XU KBaApaT)
KpuTepuscuaaH GOoinanannd, MaTEMATHUK-CTATUCTUK TAXJIHIN YTKA3WIIIH:

2
1 (nlj _ nzj)2 _ 1 ym (myme—mami)
n1j+n2]' nq n, nin; J=1 n1j+n2j

2 — m
X =nn; 2,’:1

Tanabanapuu Taxpuda Ba HA30pAT TYPYXUTra XpaTUIIAA KyWHIaru THIOTe3aIapHu
XU KBaIpaT KpUTEPHSICH acOCH 1A 030TMK napaxacu k = n — 1 Ba KURMAaTAOPIHK
mapaxacn a = 0,05 ra MOC KelnyBudM KPHTHK KHiAMAr yg, = 7,815 Ouman
TEKIIUPAUK:
H,: “Taxpuba Ba HA30par rypyxuaard TaaadUIapHUHT OWIUM Iapaxacu Jespiiv
Ooup Xun”. YHra Mykooui (JIbTepHATHUB)
H; : “Taxpuba rypyxXuaara TaiadaTapHUHT OWIIUM Japaskacu Ha30paT TypyXuaaru
Tas1a0aIapHUHT OMIIUM apakacuiad ce3unapiu ¢hapk Kuaaau’”.

Taxkpuda Ba Ha30paT rypyxuaaru Tajia0aIapHUuHT yMyMHH

KYpCaTKH4I1apH
3-KaaBaj

Taxxpubda Ba HA30paT rypyxJapu

Tanaodana VKYBUYWJIAPHMHHUHT OJIraH 0ax0Jaapu

Typyxaap p COHH 3) 4 3 2

(@ps10) | (sxmm) | (KOHUKAPIIH) (KOHHKApCH3)

Tawpuba 150 36 | 49 54 11
rypyxu

Hasopar 179 42 | 64 59 14
rypyxu
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4

2 1 Z (nljnz - nzjnl)z

X =
nin, = Ny + Nyj
_ 1 (36179 — 42 - 150)? N (49 - 179 — 64 - 150)?
~ 150-179 78 113
(54-179 —59-150)> (11-179 — 14 - 150)?
+ = 0,48
113 25

Xiys = 0,48 < x&, = 7,815 skannurunan Hy runoTesaHu pajg STUIIra acoc iykx.
bynna axparunran TaxpuOa Ba HA30paT TYpyXUAard TAIA0UIAPHUHT OWIUM
Tapakacu AESpJIi OUp XU SKAHIUTH MaBIyM OYIIIu.

Taxxpnba-cuHOB MIIMHUHT AKYHJ0BYM O0ckmum 2020-2021 #mmnapaa 0mub
oopuIan.

“IIudpdepeniman  TeHrnmamanap” MOAYIUHU  VKUTHUII  METOIUKACHUHU
CUHOBJAH YTKA3WII Xama cuar napakacuHu aHUKjIam Makcaauaa byXopo nasnar
yHuBepcuretu, Hasouii Ba UYupuuk pgasiar negaroruka WHCTUTYTIAPUHUHT
2-00ckuu  «Maremaruka YKATHII METOAMKacw» Ba «Maremaruka» TabiuM
nyHammmuaa Taxcwn omaérran 329 wadap tamadanmapu kand stunan. Maskyp
00cKHYIa HA30paT rypyxuaa aHbaHaBUN TApTUOAA YTHITAH MAIIFYI0TIap, XaM/a,
Takpuba Trypyxuaa YKyB skapaéHura TaTOMK OTWIrAH, SbHA  VKUTHII
camMapaaOpIMTUHU OLIMPUII MOAENH Ba aXO0pOT TEXHOIOrUsuiapu BOCUTAIApU Ba
Case-Study TexHonoruscu acocuaad TaKOMUWUIAIITHPWITAH Aapc HIUIaHMAIapu
acOcHJ1a TAIIKWII ATWJITAH MAILFyJIOTJIIAPHUHT CaMapa0pIMK Japakacu aHUKJIAHIH.
Camapanopiauk Aapakacu, s’bHA TXpUOa Ba HA30paT Typyxuaaru TanadaIapHUHT
muddepeHuuan TeHraaManapra 0uja OUIuM KYHHUKMA Aapakacu OUp Xuil TecTIaH
dbornanann6 OaxomaHaW. YJIApHUHT ONraH OwiuM, KYHHKMa, Majgaka Ba
KOMIIETEHUUANIAPU TAXJIWI ITHINO, yMyMaamTupuiaau. ONuMHrad HaTHKaIapHUHT
UITOHWIWJIUTA MATEeMATUK-CTATUCTUK TAXJIWII STUIIIU.

4-kanBan
TanadanapHuHr TaKpUdA 001 BA OXMPHAATH KYpPCATKUWIAPH
Vinamrupum Tasxkpuoda rypyxu Hasopar rypyxu
Aapakac Taxpuoda Taxxpuoda Taxxpuoda Taxxpuoda
oommuaa oXupuaa oommuaa oXupuaa
A0 36 49 42 41
SXmm 49 72 64 58
Konukapmau 54 20 59 67
Konukapcus 11 9 14 13

4-xanBaiad  GoWmanaHraHn XO0iajaa Tana0aTapHUHT TaKpuOa OO0mu  Ba
OXupHaaru y3aamTHpUII AUHAMUKACUHN X0CUJ KujiaMu3 (4-pacMra Kapaur).
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Tasxpuda rypyxa. Taxpubda rypyxs. Hazopar rypyxza. Hazopar rypyxa.
Ta:xpuda Gommnna Ta:xkpuda oxupuIa Ta:xpuda Gomnana Ta:xpuda oxupHIa

B Anao B xmn S KoHHKAPIH EKoHHKApCcH?

4-pacm. Tanadanapuunr Huddepeniman Tenriamiap” MOTYIHHA
V3JIATUPUII JUHAMUKACH.

Omnunran HATHMXXKAITAPUHUHT HITOHYININTHA Xu KBapar KpUTCPHUsACHU ép)IaMI/II[a

VTKa3WIraH MAaTEeMAaTUK-CTATUCTUK TaXJWiIra Kypa, TaXpuda TypyXUHUHT
KYpcarkudu Ha30par rypyxura Hucoaran 9 % ra Omranaura Mabiym Oyiau.
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XYJOCA

MamnakaruMus3 TabIUM TU3UMHUAA OIuO OOpmiaérraH HCiI0X0Tiap
aoupacuaa OyiFycH MaTeMaTuka YKUTYBUMJIAPUHM Tau€piamaad YKATUIAAUTaH
bynnamentan ¢annapHu, XycycaH auddepeHIuan TeHTIaMaIapHu YKUTHII
cuaTtuHy OMIUPHIIL, TABJIUMIa 3aMOHABUN NeAArOrMK TEXHOIOTUsIap Ba aX00pOT
TEXHOJMOTUSJIAPHU KEHT TATOWK KWiuil acocumd auddepeHnuan TeHraaManap
MOJIYJIMJIaH MAUIFYIOTAApHU TaKOMWUIAIITHUPUII Makcaauaa, 0nud OOpwiran
WIMHH W3TAHUANUIAp, XaMId YTKa3WITaH TaKpHOa-CHHOB HATIKATIAPHW ACOCHIA
KyruJaru Xyuaocanapra KeJIMHIN:

1. Jupdepenuman TeHrmaManap MOAYIUHU YKUTUII caMapagOpiIurvuHU
OMUPUIIIA TAAKUKOT JOMpacud WNLIA0 YUKWITAH &ITOPUTM BA  YKUTHII
camMapanOpJUruHy  OWUpUIl  MOAenuaaH GOoiaaIaHuin Makcaara MyBO(UK
xucobnananau. bynna tanadanap ydyH akjini MyaMMOJIM Ba3USITIIAp XOCHIT KUJIMIII
OpKaJTH, yIapHUHT MAHTUKUHN Ba KpeaTuB (PUKPIIAIIMHA OIIHPATIH.

2. Huddepenuuan TeHrnamanap MOAYIUIAAH Mabpy3a MAIIFyI0TIapUHUA
axoopor TexHomorusiapu  BOcutanmapu Ba  Case-Study  TeXHOJIOTHSICHHU
YUFYHJIAIITUPUIIT acOCHIA TAIIKKI 3THUII Makcaara MyBODHUK Ba XM camapa
oepanu. bynna tanadanapuusr ¢haomurd Ba Ganra Oyiarad KU3UKHUIIKA OIIau.

3. Onuit tapnuMm wmyaccacanapuaa nuddepeHnman TeHrmaMamapra Owuj
MAIIFYIOTAAPHN TAIIKWII JTUIE, XaMJ3, TaTA0ATApPHUHT MYCTAKWI VKYB
daonusaTHIa MUCON BA MAaCATAIAPHUHT euMMIIApuHU Taxjwmi stanpia Maple
MareMaTuK aMalinii makeTaapuaad QOWIaTaHUIIIHA TaBCHS 3TaMKu3. YOy IacTyp
KyJai uarepdeiic, OneparOpIapuHUHT COANUTUTH OUIaH aXpaTUO Typaau.

4. luddepennman teHrnamanap MOIYIHIaH aManii Mamrynotrinapuau Case-
Study TexHonOruscu Epaamuaa TAIIKKI STUIIA Tanadanap OwiaH XaMKOPJIUK,
KU3UKTUPHUII, TabIUM MYaMMOJIAPWHH TabMUHJIANI, MPArMaTu3M, SIXITUTINK
TaMOWWIIApUTa TASHUII MaKcaara MyBOGHK XuUcOOiIaHAIU. YOy TaMOWUILIAp
Case-Study rtexnomorusicunan  (oinanann® Ttanadanapau  auddepeHua
TEeHTJIaMaIapra OujJi MHCOJ Ba MACATAIAPHU €UUITa, YIApHH Typiau coxaiapra
TATOWK KWIMINTA Ypraraad, Xamaad, YJIApHUHT aKJIWHd KacOW KOMIICTEHTIMTUHU
PUBOXKIIAHTHUPATH.

5. luddepennuan TeHrIaManap MOoayiau Oyinya MamFynoriaapaa axoopor
texHonorusmapuaad 10-20 pakuka Qovmananwm, ymlOy GaHUHT YKUTHII
camapagOpJIUruHu OIIUIITUTA TAKPHUOA-CUHOB BAKTU/IA AMUH OY UK.
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BBEJAEHME (annoramus auccepranuu J0KTopa ¢uiaocodun (PhD))

AKTYQJIBHOCTH M HEOOXOAMMOCTH TeMbl quccepTanun. Oco60e BHUMaHNE
yAENAeTCS BHEIPEHUI0 COBPEMEHHBIX 00pa30BATENbHBIX TEXHONOTUHA U HOBBIX
NOAX00B K MCIONH30BAHUIO KOMIBIOTEPHBIX MaTeMaTHYECKUX MPWIOKCHUN B
COBEPIIIEHCTBOBAHUU TEOpETUKO-METOANYECKUX, METOUYECKHUX OCHOB
MpenoOaaBaHusl PA3IUYHBIX JUCIUIUIMH, OCOOEHHO TpH NOArOTOBKE OymyIINX
yauTeneid mMareMatuku B mupe. OmHON W3 BAXKHBIX 387134 OyAylIuX YIUTEIIeH
MATEMATUKH SIBIISETCS 3aKPEIUICHHE TEOPETUUYECKUX 3HAHUN 10 O00Yy4YeHUIOo
muddepeHIMATPHBEIM ~ YPABHEHUSIM HA OCHOBE COBPEMCHHBIX  IPHUHIIMIIOB,
noBbilieHHEe  3()(PEKTUBHOCTH  HAYYHO-TEOPETHUYECKUX  pazpabOTOK  mpu
OpraHu3anyyu 3aHATAH HA OCHOBE MNPOEKTHUPOBAHUS MNPOOJIEMHBIX TEXHOJIOrUi
00y4eHUs.

Bo Bcem Mupe mpOBOAsTCS HCCIeNOBaHMS MO PA3BUTHIO KOMIIETEHIIUU
pemarb 33184 MyTeM CcaMOCTOSITeNIbHOrO HcCClieq0BaHUs, OCHOBAHHOIO Ha
MIMPOKOM UCTOJIH30BAHUU COBPEMEHHBIX OOpa30BATENbHBIX TEXHOJIOTHUH U
MHGOPMAITMOHHBIX TEXHOJIOrUi N1l MOBbIIEeHUsT 3((HEKTUBHOCTH MPEnOAaBaAHUS
pOdecCHOHATBHBIX TPEeIMETOB, 0cO0eHHO Au(depeHUUATbHBIX ypPABHEHHH, B
nonroToBke OymymuX yuutened mareMaruku. OJHUM H3 BAKHBIX HAYIHBIX
WCCIICIOBAHMM B PA3BUTHU MPOPECCHOHATHHBIX KOMIIETEHITNHA CTY/IEHTOB SIBISIETCS
OpraHu3anus 3aHATHH HA OCHOBe pa3pabOTKu MpOOIEeMHO-OpUEHTHUPOBAHHBIX
TEXHOIOruk 00yueHus TuddepeHITUATLHBIM YPaBHEHUSIM.

B  wameli cTpane mpOBOmATCA ~ KOMIUIEKCHBIE  pedOpMbl 110
COBEpIIIEHCTBOBAHUIO OpPraHu3anuu O0y4eHHUs CTYIEHTOB 38 CUeT MOJEPHH3AIUU
BBICIIICH IITKOJIBI, TOATOTOBKU KaupOB, YKPEIUICHHS MaTepUaIbHO-TEXHUYECKON
0a3pl. B KOHIENIMu pasBUTHS CHCTEMBI BBICIIErO 00pazoBanms a0 2030 roma
OrpezeNieHbl MPUOPUTETHI TOBBIIIEHUST YPOBHS OXBATA BBICIIUM OOpa30BAHUEM,
MONTrOTOBKH BBICOKOKBATN(UIIMPOBAHHBIX, TBOPYECKH MBICIANUX W CHCTEMHO
MBICIISIIIAX, CAMOCTOSTENBHBIX JIUI, NPUHUMAIOIMMNX pEIIeHus Ha OCHOBE
MEXKIYHAPOAHBIX  CTAHAAPTOB,  JEMOHCTPAIMM WX  HMHTEIUICKTYAIbHBIX
CIOCOOHOCTEN M cO31aHMs HEOOXOMUMBIX YCIOBHMH Ul TyXOBHOrO pasutus’. B
CBS3M C AITUM B&XHYIO POJIb B pPEATHU3AIMU NPUOPUTETOB UIPAET pPa3BUTHE
pO¢eCCUOHATLHBIX KOMITETEHITUM 00YyUYaroIINXCs 38 CUeT UCTIOIL30BAHUS CPEACTB
MH(GOPMAITMOHHBIX TEXHOIOrUH W TEXHOJIOrui 00y4eHusi. COBepIIEHCTBOBAHUE
YMEHUS UCIONIb30BATh MHTEPAKTUBHBIC METOMBI M HHPOPMAIIMOHHBIC TEXHOIOTHH
pU KOMITJIEKCHOM OAX0/1€ B OpraHu3auny yueOHOM 1esTenbHOCTH, HAMpaBICHHON
HA PAa3BUTHE MHTEIUICKTYAIbHBIX CIMOCOOHOCTEH OOydarommuxcs, Ompenenser
AKTyaIIbHOCTD TEMBI UCCIIEIOBAHUSI.

Hacrosmas nuccepramusi OcHOBaHa Ha YkazaxX Ilpesupenta PecmyOmnmku
V36ekuctan Ne [1dD-4947 ot 7 despans 2017 rona «O Crparernu gaibHEHIIEro
pazButus PecriyOnuku Y36ekuctan» u [1D-5712 ot 29 ampens 2019 roma «O6
yrBepkenun KOHnenuu HapOaHOro o0pa3zoBanus PecryOnuku Y30ekucTaH 10

! Vka3 Ipesunenta Pecyonukn Vioekuctan ot 8 okTsi6ps 2019 roga Ne TID-5847 «O6 yreepsxaennn Konuenuun
Pa3BUTHS CHCTEMBI BhICIIEro 0Opa3oBanus Pecniyonuku Y36ekucran g0 2030 rogay. - HarmonaneHas 6a3a JaHHBIX
3akoHoatenscTBa, Ne 06/19/5847/3887, 9 oktsaops 2019 T.
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2030 roma» u Mepbl MO TMOBBIMICHHIO KA4YecTBA OOpa30BaHWS W HAYYHBIX
UCCIIEIOBAHMIM B O00JAcTH MaTeMaTHUKWy», & Takke M0 peaTu3auud 3a1ad,
U3JIOKEHHBIX B APYTMX HOPMATHUBHBIX aKTaX B 3TOM 00JIACTH.

CooTBeTrcTBHE HCCAEA0BAHM I NPUOPUTETHBIM HANIPABJIEHUAM PA3BUTHS
HAYKH W TeXHOJOrui pecnyOsmku. VccienOBaHue auccepTalvi BHIIOIHEHO B
COOTBETCTBHM C MPUOPUTETOM PA3BUTHUS HAYKH M TeXHUKHU pecryOonuku . «Ilytu
bopMupOBaHUs W peATM3alK MHHOBALMOHHBIX HACH B COLMAIHHO-TIPABOBOM,
HKOHOMHYECKOM,  KYJbTYpPHO-AyXOBHOM W  00pazOBareabHOM  PAa3BUTHUU
nH(OpMUPOBAHHOE 00IECTBO U IEMOKpPATUYECKOE TOCYAAPCTBO.

Crenenb wu3y4yeHHOCTH mNpOoOJaemMbl. KiroueBbiM (AKTOpOM pa3BUTHUS
MareMaTnyeckoro 00pa30OBaHUs SBISETCS COBEPIICHCTBOBAHNE METO/I0B 00yUeHUs
TOMY mpeaMeTy. B CBs3M ¢ 3TUM OTE€YECTBEHHBIMU U 3apYOEKHBIMU yYEHBIMU
npoBezeH psj cucremarudeckuX pador. 1. FOunycosa, M. Toxues, XK.b. Dpraies,
JL.H. Amyposa, A.K. Xyppamos, I'.H. TI'oiiu6nazapos, 1.B. Ky3uneuosa, 1O.1.
Jaifiiea, 1.C.HOBukOBa, Dnuzadber DxkepMan-XUKC U Jpyrue y4eHble MPOBOIIN
UCCeNOBaHMUS B HAlleW cTpaHe W 3a pyOekOM N0 METOJUKE MpernoaaBaHus
(byHIaMEHTAIBHBIX HAYK MATEMATHKU B BBHICIIMX YYeOHBIX 3aBEACHHUSIX HA OCHOBE
npOrpaMMHO-TUJAKTUYECKUX  KOMILUIEKCOB, JUYHOCTHO-OPUEHTUPOBAHHOIO
00y4eHHsI, KOHTEKCTYIbHBIX BONPOCOB, MPOOJIEMHBIX 38184, OONIBIINUX, CPETHUE U
MaJTbie MOAYJIbHBIE TEXHOJIOTUHU U MPOrpaMMbI KOMITBIOTEPHON MATEMATUKH.

Hame nccnenosanue HanpasieHO HA NOBbIIEHUE 3PPEKTUBHOCTH 00yUEeHUS
auQpepeHInaTbHBIM YPABHEHUSM B MOATOTOBKE OYIyIIUX YUUTEICH MATEMATHUKH.
B TOM uncne uccrnenOBaHus NpOBOAWIM y4Y€HbIE B HAIIECH CTpaHe, a TaKxke 3a
pyoexom kak E.O. [lapumnos, A.C. be3pyuko, [1.M. Acnanos, H.B. Ceruesa, M.
Mananena, A. Carnam, JI. Xainanag v apyrue 1o JUYHOCTHO-OpHEHTUPOBAHHOE
00yuenue auddepeHInaTbHbEIM YpaBHEHUSAM, UCIOIL30BaAHME MAKeTOB Maxima,
Mathcad, Powersim u Maple npu aHaimTuyeckOM, YUCICHHOM H TpadudecKOM
pelieHrr TpOOJIeMHBIX 38184, MeTONOB JuddepeHunabHbIX  ypaBHEHUM
pOoLIECCOB.

B BhimeykazaHHOM wucciienOBaHUU MO 00y4deHuio audQepeHIraIbHbIM
YpaBHEHUSIM HE M3YYAIUCh METOAbl 00yUYeHHs] AHAJTUTUYECKUM METO/IaM PEelleHUs
b depeHITMaATBHBIX YPABHEHHM, & TAK)Ke MOBbIIIeHNEe d(PGEKTUBHOCTH JICKIIUHA 1
MPAKTUYECKUX  3aHATHA U3 MOAyns  Jud@epeHIHTbHBIX  YPABHEHUI.
Hccnenosanuii no npumeHeHnto TeXuonoruu Case-Study B pOpMupOBaHUN yMEHUN
ygamuxcs o nuddepeHnraibHbpM ypaBHEHUSIM HE TIPOBOIMIOCH.

CBsi3b TeMbl JUCCEPTALMH € HAYYHO-HCCJIeI0BATENbCKMMH padOTamMmu
HHCTUTYTA, B KOTOPOH BBINOJIHAETCHA Aucceprauus. lccienoBanue mpoBeneHo
B paMmKax Hay4yHO-HUCCIeAO0BATENbCKOrO TuiaHa HaBouiickOro rocynapcTBEHHOrO
NeAaroruyeckOro MHCTUTYTA 10 BHEAPEHHUIO HOBBIX MEAArOrM4eCKuX TEXHOIOTvid B
00pazoBaHue.

Heabro ucciaenOBaHus sBIsieTCS NOBbIIEHUE 3PPEKTUBHOCTH O00y4YEHUS
b depeHITMATPHBIM YPABHEHUSIM B MpOIecce MOATOTOBKUA OYAyIUX yUHTENIen
MaTeMaTHKH HA OCHOBE MPUHIUIOB TeXHOnoruu Case-Study.
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3axaum ucciie0BaAHMS

pazBuTHE KOMMYHUKATHBHBIX HABBIKOB ydaluXcs TMpu  OOyuYeHUH
mubdepeHIMaTbHBIM YpAaBHEHUAM U (POpMUpPOBAHKME HABBIKOB pELICHHUS 337144 B
PA3IUYHBIX CUTYALHUSX;

COBEpIICHCTBOBAHMUE JICKIIMNA N0 auddepeHInaIbHbIM  YpaBHEHUSIM HAa
OCHOBE CpeACTB HMH(POPMALMOHHBIX TEXHOJOrHMl M TEXHOJIOrMU MpOOJIEMHOr0
00yuenus (Case-Study);

CoBepiIeHCTBOBAHME TNPAKTUYECKUX 3aHATUH 10 Jaud@epeHnaibHbIM
ypaBHeHHsIM Ha 0a3ze TeXuonoruu Case-Study;

PazpaboTka MeTonruecknX pekOMeHIAIui 10 HAYYHBIM HCCIICIOBAHUSIM.

O0beKkTOM Mcciae0BaHus ObUTH BhIOpanbl HaBouiickuii rocy1apCcTBEHHBIN
MEeIAarOru4YeCKuid  MHCTUTYT, UMPUYMKCKUN TOCYIApCTBEHHBIN I€AArOrM4eCKHUil
UHCTUTYT U byXapckui rocy1apCTBEHHbIN YHUBEPCUTET.

IIpeameTOmM uHccaenOBaHMs SBISIOTCS cOAepkaHue, (GpOpma, METOabl U
cpenctBa  mOBbiieHUsT A QexkTuBHOCTH — 00yueHus  nuddepeHIaIbHBIM
yYpaBHEHHSIM B BY3aX ¢ HCIONIb30BaHMEM TeXHOnOruu Case-Study.

Metoabl ucciaeanOBanusa. B uccinenOBaHuM HCNONB30BATUCH METOBI
aHaIM3a  HAYYHO-METOIMYECKHMX  HMCTOYHUKOB,  MENArOrMueckOro  OIbITa,
AHKETUPOBAHUS, WHTEPBBIO, HAOMIOAEHWI, TECTOB, MATEMATUYeCKOro u
CTATUCTUYECKOrO aHAIN3A.

Hayuynasi HOBU3HA Hcc/IeJOBAHMSA 3aKII0YAETCS B CIEAYIOIEM:

pa3BUTHE KOMMYHUKATUBHBIX HABBIKOB YUYAIIMXCS MPU O0yYECHHH MOIYIIO
mubdepeHIIMATBHBIX YpaBHEHUN U B PA3IUYHBIX CUTYALUSX yCOBEPIIEHCTBOBAH
QITOPUTM PELICHHs 3a/a4 Ha OCHOBE CPEJICTB MH(POPMALMOHHBIX TEXHOJOIMH U
TEXHOJIOTUI 00YUYEHUS;

VYcoBepiieHCTBOBaHA yueOHO-OpraHU3alMOHHAs CTPYKTYypa JIEKIMA MOAYIs
auddepeHnnanbHble ypaBHEHUS B BBICIIEH IIKOJIE HA OCHOBE MHTErPALU CPEICTB
MH(OPMAIIMOHHBIX TEXHOJIOTUN U TexHojoruyeckux stanoB Case-Study, a Takxke
TBOPUYECKOW KOMIIETEHTHOCTH;

Monyns auddepeHImanbHble ypaBHEHUS, MPENoJaBaeMblii B BbICHIEH
1IKOJIE, TOBBICHI 3((HEKTUBHOCTH MPAKTUUECKUX 3aHATUHN C OMOIMIbIO TEXHOIOTUU
Case-Study;

pemarh npuMepsl U 3a1auu 1udQepeHnnanbHbIX ypaBHEHUN pa3paboTaHbl
HAay4YHO-METOJUYECKHE PEKOMEHJAuuu 10 (HOPMUPOBAHHMIO  KOMIETEHIUHI
CTYJEHTOB Ha OCHOBE MAaTEMaTUYECKHUX IPAKTUYECKHUX INAKETOB M TEXHOJIOIMH
Case-Study.

IIpakTnyeckue pe3yabTaThl HCCJIAEA0OBAHUSA CICAYIOIIME:

pazpab0TaHa MeTOAMKA HUCIHOJIb30BAHUS CPENCTB  MH(POPMAIMOHHBIX
TEXHOJIOrUi mpu 00yYeHUU MOIYINI0 IU(PEepeHINATbHbIE YPABHEHUS B BBICIIUX
y4eOHBIX 3aBECHUSIX;

Pazpaboran MeTOnuky ucnonb3oBaHus TeXHonorun Case-Study mnpu
OpraHu3audyd  JEKIMOHHBIX M NPAKTUYECKUX  3aHATHA U3 MOAYNs
mudepeHITMATBEHBIX YPpaBHEHUH;
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Meroandeckrne ykazaHus M0 HCTONB30BAHUIO TAKETA MATeMaTHYECKUX
npwiokeHnii Maple npu pemeHun npuMepOB u 3334 auddepeHITnaTbHBIX
YPABHECHU.

JIOCTOBEpHOCTH pe3yabTaTOB Mcciaea0BaHusi. Vcnomp3yembie TOIXOabI U
METO/bl OOBACHAIOTCS T€M, YTO UCHOJIb3yeMble TEOPETUUECKUE JAHHBIEC B3STHI U3
HAYYHO-METOIUYECKUX UCTOYHUKOB, JAHHBIC, MOMyUYCHHBIC B X0/I€ HCCIEAOBAHMUSA,
OCHOBAHBI HA KpuTepuu XU-KBAAPAT, PEAIN30BAHBI BBIBOIbI, MPEIIOKECHHUS U
pEeKOMEHIAIMY, pPe3yJbTarbl pazMenieHbl Ha HanuoHanbHas mareMaruyeckas
mwiargopma Y3oekucrana mathnet.uz_JI0cTOBepHOCTh pe3yabTATOB MCCIIEI0BAHMUS
OCHOBAHA HA MyOJIUKAIUY CTATEN M0 TEME UCCIEAOBAHUS B KYpHATIAX, TPU3HAHHBIX
BAK, B cO0pHHKaX MAaTepuasoOB pecrnyOIMKAHCKUX U MEXKIYHAPOIHBIX HAYYHBIX
KOH(epeHIInH.

Hayuynass u nmpakTuyeckass 3HAYMMOCTH Pe3yJbTaTOB MCCJAeAOBAHUS.
Hayunas 3Ha4MMOCTH pe3yabTaTOB HCCIeA0BaAHUS OOBACHAETCS MPEII0KEHHBIMU
METO/IaMH, MOJIEIBIO MOBBITIICHUS 9P GEeKTUBHOCTH 00YUEHUS ¥ BHEJIPEHUS CPEJICTB
UHPOPMALMOHHBIX TEeXHONOruii u TeXuomoruu Case-Study B maremarudeckoe
00pa30BaHME B BHICIIUX yUEOHBIX 3aBEICHUSAX.

IIpakTnyeckas 3HAYMMOCTH Pe3yJIbTATOB HCCIIECIOBAHUS 3aKIIIOYAETCS B
pPa3BUTUU Yy CTYAEHTOB TBOPYECKOrO MBIIUICHUS © YMEHUH B 00JacTH
mubdepeHMaIbHBIX ypaBHeHUH. [uccepramus OcHOBAaHA Takke HA TOM, 4YTO
BBIBOJBI W PE3YNbTaThl HCIONB3YIOTCA Tpu 00ydeHuu audQepeHInaTbHbIM
YPaBHEHHUSM B BBICIIEH HIKOJIE.

BHenpenue pe3yabTarOB uccjaenoBanus. Ha OcHOBaHMM MOTy4YEHHBIX
pe3ynbTaTOB MO COBEPIICHCTBOBAHWIO METOAMKH MPENOAABAHUS  MOIYIS
mubdepeHIMaTbHBIX ~ ypABHEHM TpH  MOATOTOBKE  OyaymuX — ydurenen
MATEeMaTHUKH:

anroput™ (OPMUPOBAHUS y YIAIUXCS YMEHUS PEIIaTh 3a/1a4d B PA3IMUHBIX
CUTyalusx B oOydeHMH Moayss auddepeHInaNbHbIX YpaBHEHUN  ObUIH
WCITOJIB30BAHbI IIPU pellieHUs ypaBHeHU beprym, Pukkaru, Jlarpanxa, Kiepo B
dbynnamentanbHoM Tmpoekte OT-D4-02 mo teme «TepmomuHamMuka Mojenei
MaTeMaTHUYeCKON (U3UKU ¢ OCCKOHEYHBIM MHOXECTBOM COCTOSIHMI» (CrpaBKa
Bbyxapckoro rocynapctBeHHOro yHuBepcutera 3a Homepom 01-2579 ot 15 Okts6ps
2021 r.). [IpumeHeHre HAYIHOr0 pe3yIbTATA MO3BOJIUII0 YCTPAHUTH METOAMYECKUE
np06JIeMBbl TIPU 00yYeHUU MOAYIs AU PepeHITNATbHBIX YPABHEHMIA;

Monynb AuddepeHnuaIbHbIX YpPaBHEHUN, MOATOTOBJICHHBIH HAa OCHOBE
texHonorun Case-Study, ucnosb3oBajics B KadyecTBE pa3padOTKHM YpPOKOB B
UupuuKCKOM TOCYJapCTBEHHOM IIE€IAarOru4eCcKOM HHCTHUTYTE W HaBowuiickom
TOCYJapCTBEHHOM TIearormdeckoM HMHCTHTYTe (cmpaBka Kapakanamakckoro
¢unmana HUW nenaroruku Y3o6ekucrana 3a HomepoMm Ne 101 ot 27 ampens 2022
r.). [IpuMeHeHre HaydYHOrO pe3yJibTaTa MO3BOJIMIO TIOBBICHTh KA4eCTBO O0YYCHHUS
Ha JIEKIUAX ¥ MPAKTUIECKUX 3aHITHAX MOy AU PepeHIINaTbHBIX YPaBHEHHIA.

Anpobauuss  pe3yabTaroB  uccaeaOBaHusa.  Pe3ynbrarel  3TOrO
UCCIIeIOBAHUS 00CY)AUTHCH HA 3-X HAIIMOHATBHBIX HAYYHBIX KOHGEpPEHIUIX U 2-X
MEXITyHApOAHBIX (hOpymax.
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Ony06JnKOBAaHHOCTh Pe3yJbLTAaTOB Hccaen0BaHusi. Bcer0 mo Teme
auccepranuu 0myOauKkOBaHO 15 HayuHbIX padoT. JlokTOpckue auccepramuu BAK
PecnyGnuku  Y306ekuctan ~ OmyOaukOBaHBI B 9 HAy4dHBIX  U3JIAHMSAX,
PEKOMEHIOBAHHBIX K IMyOJUKAIMH, B TOM 4YHCIE 7 B PECHYOJMKAHCKUX U 2 B
3apyOeKHBIX KypHAaaX.

CTpykTypa U 00beM auccepTamuu. /[uccepramusi COCTOUT W3 BBEICHUS,
TpeX TIaB, 3aKIIOUCHUS, PEKOMEHIAINH, CIUCKA JIMTEPATYPbl U TPUI0KCHHA.
O6mem quccepranuu cocrapisier 108 crpanwuil.

OCHOBHOE COJIEPKAHUE JTUCCEPTALIMU

BBOnmHAs dYacTth CTpOUTCA HMCXOAS W3 AKTYUIBHOCTH W HEO0OXOIUMOCTH
JauccepTainyd, COOTBETCTBUS UCCIENOBAHMUS NPUOPUTETAM HAYKM U TEXHUKU
pecnyOnuKH, YpOBHS M3YyYEHHOCTH NpOOJeMbl, COOTBETCTBHUS HCCIEI0BAHUA
TIaHaM HMCCIIeIOBAHUM, LENsIM W 3a/1a4d, O0BEKT U MPEAMET, METOJbI, HAy4YHAs
HOBU3HA, NPAKTUUECKHUE PE3YyJbTaThl, HAYYHAS W MPAKTHUYECKAS 3HAYUMOCTD,
MIPUMEHEHUE PE3YIbTATOB UCCIEIOBAHUSI HA MPAKTHUKE, MyOJIHKALUS PE3YyIhTATOB
UCCIeI0BaHUS, CBEICHUS O CTPYKTYpe U 00beMe JUCCepTALIH.

B nepBOii riaBe nucceprauuu noja HasBaHueM «TeOpernyeckue OCHOBBI
00y4eHust Tu(PPepeHIHATbHBIM YPABHEHUAM B BbICIIEH HIKOJIe» IPEACTABICHA
anayuTudeckas uHGOpMALUS O COBPEMEHHOM COCTOSIHUM — MpernOiaBaHUs
mubdepeHITMaTBPHEIX ~ YPABHEHWM B BBICHICH  IIKONE,  WCMOJIb30BAHUU
UHGOPMAIMOHHBIX TEeXHOJOrui u TeXuomorum Case-Study B  00yueHHH
mudepeHInaATbHBIM YPABHEHUSM.

B mepBoM maparpade mepBOil TiaBBI JAETCS AHAIN3 UCCIEI0BAHUM,
NpOBOAMMBIX B HAlEH CTpaHe W 3a pyOeKOM 10 METOAuKEe OOydeHus
muddepeHIMaTPHEIM YpaBHEHUAM. B 3TuX uccnenoBaHusX ObLIu pa3pabOTaHBI
METO/Ibl CBEICHHS PA3NMYHBIX MPOIECCOB K IUDPepeHIInaTbHBIM YPABHEHUSIM U
penieHus cI0KHBIX AU PEepeHITMATEHBIX YpaBHEHHM ¢ TOMOIIbI0 porpamm. [Ipu
nocTpOeHuu udPpepeHnanTbHOr0 ypaBHEeHHs, COOTBETCTBYIOIIETO MpOIieccy,
BCErJ1a BO3ZHUKAET HEOOXOIUMOCTh PEIIUTh €r0 aHATUTHYECKUMHU MeTOAamMu. B TO
BpeMsi Kak pemieHue auQhepeHITUaTbHBIX yPABHEHHA € TOMOIIBI0 MPOrpaMm
XapakTepuzyercss TOUHOCThIO, OBICTPOTOM, TAkOe OO0yueHHEe MOXKET MPUBECTH K
TOMy, 4YTO Yydyamuecs OyIyT mnOnaratbCcsi Ha MNpPOrpaMMbl TPU  PEUICHUU
mubdepeHIMATBHBIX  YpaBHEHUN, TOTEpAM  MATEMATHYECKOTO  MBIIICHUS.
[ToaTOMy MBI cOCpenOTOYMIM HAIIM UCCIEN0BAHUA HA COBEPIICHCTBOBAHUU
MeTOnUKH 00y4eHus TuddepeHITHATHPHBIM YPABHEHUSM.

[TIockOnbKy mpeaMer Hamero MCCien0BaHus CcOCpen0TOuYeH Ha ITOU
npobyiemMe, Mbl cCHauyalad NpOBENM AHKETUPOBAHWE Il ONpeneNieHUs 3HAHMM,
HABBIKU, KBUTU(DUKAIMN U KOMIIETEHIIUNA CTYJEHTOB BBHICHIUX YU€OHBIX 3aBE/ICHUM
no pemenuto nuddepeHuUaIbHBIX ypaBHeHH. Ha OcHOBaHuUM HAOIOAEHUM, HA
MPAKTUYECKUX  3aHATHSIX MOAyns auddepeHnuansuble  ypaBHEHHS  ObLIO
YCTAHOBJIEHO, 4YTO MpU pEHIeHUH NpUMEpOB W 38184y N0 TeMe ydaiuecs
CTUIKUBAIOTCS CO CIEAYIOUIMMU MpOOieMaMu: HCNOIb30BAHUE MOCTAHOBOK,
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HAXO0XKJEHUE HMHTETPUPYIOLIEr0 MHOXUTENs, 3anOMHUHAHHE CIIOCOO0B pelleHUs
HEpEUIEHHBIX 3a1a4 MepBOr0 mnopsaka, auddepeHaIbHbIE  ypaBHEHUS,
pacno3HaBanue Buaa MudPepeHIATbHBIX YPABHEHUH, BHIYMCICHUE UHTErPasoB,
HAXOXKIEHUE  CIEeUUATBbHOrO0  peuieHuss  aupdepeHunanbHOr0  ypaBHEHUS,
NOHMKEHUE Nnopsiika 1uddepeHMaIbHBIX YpaBHEHUH BEICOKOr0 MOPSAKA.

Mbl  nmpunumd K BBIBOOY O 1esecO00pa3HOCTH  MCHOJIb30BAHUS
MH(OPMAIIMOHHBIX TEXHOJOrMH, B YACTHOCTM NAKETOB MATEMATHUYECKHX
npwiOkeHui u TexHonoruu Case-Study, npu pemeHrr MOJ00HBIX METOAMYECKUX
3a1a4. OTH TEXHOIOTUH HAMPABIISIOT YYAIUXCS K CAMOCTOATENIBHOMY MBILIUIEHUIO,
cO3/1aBas MPOOJIEMHBIE CUTYAIHH.

AHanuTHYecKrue [aHHbIE ONpeneNsaioT HAY4YHYI0 3a1audy mpeaiaraemMoro
UCCIIEJOBAHMS, YTO MPUBOJUT K HEOOXOAUMOCTH KOMIUIEKCHOIO MeJaroruieckoro
UCCIIeIOBAHMSA 1O  COBEpPUICHCTBOBAHMIO  METOIMKH  OOy4YeHHs  MOMIYJs
muhepeHInaATbHBIX YPABHEHUIA.

Bo BrOpOoM maparpade mepBOil TIABBI HM3YYATUCHh BO3MOKHOCTHU
MATeMaTUYeCKUX  NPAKTUYECKUX  NAKETOB  Hpu  OOydyeHUH  MOAYIIIO
auddepeHunaIbHbIe yPABHEHUS.

Kpurepun  OneHku  BO3MOKHOCTEH ~ MATEMATUYECKUX  MPUIO0KEHUHN
pa3padaThIBAINCH U OLICHUBAIMCH HA OCHOBE AHAIN3A HAYYHO-HCCIEA0BATENbCKOM
paboOTBl  uccienoBarenell M M3ydyeHUs BO3MOXKHOCTEH  MareMarndecKuX
NpWIOKEHUH, & TakXke OnmpOcOB MpenojaBareneii MareMaruku U MHGOOpPMATUKU
AKCIIEPUMEHTAIBHBIX BY30B. B pesynprare OLEHKHM ObLIO YCTAHOBJIEHO, 4YTO
MOITHOCTh TAkeTa mpwiIOkeHuit Maple BpicOka. I[laker npunOxenuii Maple
NO3BOJISIET NPOBOAUTH AHAIMTHYECKOE, YHUCIEHHOE M rpaduyeckOe pelieHue
TP pepeHInATbHBIX YpaBHEHUHN, aHaIM3 HMX pe3ynbraroB. [locTpouB nByX- u
TpeXMepHble TpaduKu pe3yibTarOB, MOXKHO OTOOpPa3UTh MX pPELIEHUS B PA3HBIX
toukaX. [103TOMy mpakTudeckuii maker Maple 1enec000pa3HO UCONb30BATH TIPH
pEelIeHUH MAaTeMaTU4YeCKuX MUCHMIUIMH, B YacTHOCTH, JudPepeHnnanbHbIX
YpaBHEHUH, PU AHATU3E UX PELIEHU B BHICIIUX YUEOHBIX 3aBEICHUSX.

Tperuii maparpad mnepBOil TJaBBI J8ET TEOPETUYECKYIO OCHOBY JIJIsi
ucnonp30Banuss texuonorun Case-Study mpu 00yuenun nuddepeHIUATBHBIM
YPABHEHHUSIM.

Ceronns Hapsany c BO3MOXHOCTAMH HH(POPMAIMOHHBIX TEXHOJIOTHH B
MOBBIIICHNH KAY€eCTBA U YPOBHS NP0 eccHOHATBHONM NOATOTOBKY B BBICILIEH IIKOJIE
0c000e BHUMAHHE YAENSAETCS HCHOIb30BAHUIO COBPEMEHHBIX O00pa30BATENbHBIX
TEXHONOruid, (HOpMUPOBAHMIO MPOOJEMHBIX CHUTyaUud, (HOPMHUPOBAHUIO Y HUX
3HAHUM, YMEHUN U HABBIKOB.

Hab6nronenus noka3pIBaOT, 4TO B OOJIBIIMHCTBE CIIYy4YaeB MpenOaaBareasiMu
MATeMaTUKN aKTUBHO 3aHUMAIOTCS camu IpOdeccopa. B pesynbrare CTyAEHTHI
Y4acTBYIOT TOJILKO B Ka4ecTBe ciyimiareneil. Takoe 00yueHrne MOKET BbI3BATH Pl
npodseM B (POPMUPOBAHUU MHTEIJIEKTYAIbHBIX CHOCOOHOCTEW MBIIUICHUS
yaamuxcs. g pemenust 3TuX 3a1a4 1e1ec000pa3H0 Ucnoib30BaTh TEXHOIOTHIO
Case-Study. JlanHas TeXHOJIOrHsi OPUEHTUPYET YYaIIMXCs HA CAMOCTOSATEIIbHBIC
MCCIIEA0BAHNS, CAMOCTOATENBHOE IPUHATHE PEIIEeHUI. B pesynprare y ydammxcs
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PA3BUBAIOTCS MBICIUTENbHBIE CIOCOOHOCTH, CAMOCTOSITEIbHOE MBILIUICHHE U
TBOpPYECKAsI AKTUBHOCTb.

Jlnst 5 pekTHBHOr0 MCmOnbp30Banus TeXuonoruu Case-Study npu 00yueHuH
MOy nuddepeHuaIbHbIe yPABHEHUS MBI IPHUIIIN K BBIBOY, YTO HEOOXOAMMO
PYKOBOACTBOBATHCA CJICAYIOIIMMU TMPUHIMIAMHU: HAYYHOCTb, JIUAAKTHYECKAS
3¢ (HeKTUBHOCTh O0yUY€HHUs, KPEATUBHOCTh, COTPYIHUYECTBO YYAIIMXCS, UHTEPEC,
y4eOHbIe MpO0OJIEMbI, IPArMaTU3M U 100pOCOBECTHOCTb.

OTU NpUHLMIIBI 00€CIIEYUBAOT OOLIYIO L[EI0CTHOCTh O0y4YeHHUs] HA OCHOBE
teXuonorun Case-Study. CocraBustonMu STOrO SBISIOTCS: HMCIONIB30BAHUE
B3aMMOCBS3aHHBIX [TO1X010B K 00y4eHUI0, CO3AaHHE 11eIOCTHON Y4eOHOH cucTeMBbl
OpraHuzanuu  00ydeHus, OOecreueHHWe B3aMMHOTO  €IMHCTBA  y4yeOHOMH
JesITeTbHOCTH.

HcXons n3 BbILIEU3I0KEHHBIX MPUHLMIIOB, HA PUCYHKE | NpeCTaBIIEHBI
Pe3yAbTATHI MPAKTHUECKUX 3aHATHI 10 MOAyio nuddepeHuaibHble ypaBHEHHUS,
pe3yJbTAThl, IOCTUTHYTHIE CTYJEHTAMH B PE3yJIbTaTe UCIONIb30BAHUS TEXHOIOTHH
Case-Study, u pe3ynbrarsl, JOCTUTHYThIC TIPOJeccOpOM-TIPErOIaBaTeIIeM.

JlocTmkenne pe3yabTaTOB O0y4YeHHS 38 CUET UCTIOIb30BAHUS
KeC-TeXHOI0rui
| Ycsausanue HOBOW HH(POpMALMH | IlosnaBarenbHOCTH U
" KOMMYHHUKATUBHOCTb
- O6anars HaBbIKAMU cO0pa _| HopmarnrO-
- JTAHHBIX ”| 1M03HABATENBHOCTH
R Bnanenne Mmeronamu ananmsa KoruutuBHOCTB
R VilydiieHue HaBbIKU pabOTHI C | Perynuposanue
- TEKCTOM -
VYiydmenue TeOpeTHUECKUX U | Cucremarusanus u
g IPAKTUYECKUX 3HAHUI g NO03HABATCIILHOCTH
Hayuuts npuHMMaTh peleHus B Perynuposanue
POOJIEMHBIX CUTYALUAX i

Pucynok 1. Tembl, OTHOCsmHecsi K MOAY/JI0 Au(pPepeHIUIbHBIX
YPaBHeHMi, MPeICTABIAIT cO00ii pe3yJbTaThl 00y4YeHHs, JOCTUTraeMble MPH
OpraHu3anuu ¢ ucnoJib30BaHueM TexXHoaorum Case-Study.
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[Io pesynbraram Hamero MccieN0BaHUA Mbl HAOTIOAAIM TO MOIYIIO
HuddepeHunaibabie ypaBHEHUsI, 4TO BO BpeMs MPAKTUUECKUX 3aHATUHN CTYIEHTHI
4acTO CTAIKUBAIOTCS C HEKOTOPBIMH TPYAHOCTSMU TPH PEUICHUU NPUMEPOB U
3anau. [losromy wcnons3oBanue TeXHONOruu Case-Study sddexTuBHO mpH
pellleHuy IpUMepOB U 3a1a4 AudQepeHunanbHbIX ypaBHeHHH. C mOMOIIbI0 3TOM
TEXHOJIOTUM CO3/1A0TCS MPOOJIEMHbIE CUTYALUU MPU PELIEHUU MPUMEPOB U 3834.
B pesynbrare y yyamuXcs MOKET ObITh TOCTUTHYTO CAMOCTOSITEIIbHOE MBIIJIEHHUE,
MOTHUBAIMS K HAyKe, pAa3BUTHE TBOPYECKUX CHOCOOHOCTEH, (OpMUPOBAHUE
UCCIEeI0BATENbCKUX HABBIKOB.

Bo BTOpOI rjiaBse JIUCCEPTALIIN «MeTOaUKA 00y4eHmust
aupdepeHIMATBHBIM YPABHEHUSIM B BbICIHIEH HIKOJ€» YCOBEPIICHCTBOBAHA
MOJIeITb TIOBBIICHUS 2P GEeKTUBHOCTH 00yUueHus TudepeHInaTbHBIM ypaBHEHUSIM
B BBICILIEH IIKOJIE, & TAKXKE ATAIbI, JITOPUTMBI, CTPYKTYPBI JIEKIIUN U MPAKTUYECKUX
3QHATHI C UCNOIb30BAHMEM MH(DOPMAIMOHHBIX TEXHOIOTU U KeicoB. CTyauitHas
TeXHonorusa. B mpoOmecce OOyueHus Maremarnke HA OCHOBE 00ydaroniuX
TEXHOJOruid, B 4YACTHOCTH, MOAyJs JuddepeHIuaIbHble YpPABHEHHUS BAXHO
cO3/1aBaTh y yd4amuxcsl npOOJIeMHbIE CUTYyaIUH, cO3/1aBaTh KOH(PIUKTH MHEHUH,
BBISIBJISITH OOIIME, YacTHbIE, TUIOBbIE CUTYAllMH B pelIiaTh 3a4a4d, NOOYKIATh K
BBIBO/IAM.

B nepsom naparpadge BTOpO¥i riiaBbl HAMH pa3padb0TaHa MOAEIb MOBBILICHUS
sbdexTuBHOCTH  00yueHuss wmonayns uddepeHuuanbHpie  ypaBHEHUS C
UCTOJIb30BAHMEM COBPEMEHHBIX CpeICTB HH(OPMALMOHHBIX TEXHONOTUH U
TEXHOJIOrui 00y4eHus, B TOM yncie TeXuonoruu Case-Study (puc. 2).

JlanHas MOzeNb CceualbHO pa3pad0TaHa A NOBbIIeHUs () PEKTUBHOCTH
O0ydenust MOy nudepeHIMATbHBIX YPABHEHUN, YTO HAXOIUT OTpAXKEHHUE B
BBIOPAHHBIX METOAAX U UX 3P(HEKTUBHOM MPUMEHEHUH HA JIEKIHAX, MTPAKTHYECKHUX
3QHATUAX U CAMOCTOSTETLHOM 00yueHuH. B yacTHOCTH, MOJIeNb peaycMaTprUBaeT
ucnonp3oBanue TeXHonorumu Case-Study B kauecTtBe OCHOBHOrO MerOna
npOBeJCHUs JIEKIUHA U mpakTudeckuX 3aHsaTuid. [Ipumenenne Texuonoruu Case-
Study npu 00ydeHuu MOnyst AU HEepEeHITUATBHBIX YPABHEHUI OCYIECTBIISIETCS C
HCII0Ib30BaHUEM KeMCcOB. B OCHOBHOM Ha JIGKIUAX HCIOIb30BAINCH KEHCHI,
KOTOpble 00y4Yasiu OOIIEeHHIO, pPellleHHI0 MP00JieM U MPUHATHIO pemenuii. Ha
MPAKTUYECKUX 3aHATUSAX KOHTPOJbHbIE M OlleHOYHbIE Kelchbl MCIOJIb30BAINCH
U1l 00yYEHUs! pELICHUIO TPOOJIEM U MPUHATHUIO PELICHUMN, a TAKXKE ISl MPOBEPKU
3HAHUU CTYAECHTOB.

Case 1m0 KOMMYyHHUKALMIO - B O3HAKOMJICHHME HOBOW TEMbl YYalllUMCS
npenocTaBisieTcss B BUAE  HEMONHONM  uHPOpMAnuu, B  OTIMYue  OT
mubdepeHInaIbHOr0  ypaBHEHHUs, KOTOpO€ MOXHO pEIHUTh ¢ NOMOUIBIO
NpenogaBaeMbIX UM TeMATH4YeCKUX (OpMyn ©  TemMaTtudyeckuxX (Gopmyi,
o0cyxnasmuxcs panee. Mcnonp30BaHue TUX KEUCOB CITYKUT TSI TPEI0CTABICHUS
yyamuMmces nHGOpMauu N0 u3ydyaemMOi HOBOM TeMeE U CBS3U C MPeabIAyIel TEMOI.
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Iean: IoBbicuTh 3 (heKTHBHOCTD NPENOJABAHUA MOLYJIS
auddepeHunaibHble ypaBHEeHHS B BhICIIEH 1IKOJIE

{

®Dopmbl 00yUEHUS

| ! .

Jlexuust J|  Tpaxruka CamocrosTenbHas paboTa
; .
v v ! v
N\
[ MeTtob1 00ydeHwst LenTphl nHGOPMAITMOHHBIX Hayunsie
) pecypcos KPYXKKH
v ! 7 ] i
JeMoHcTpannon IpakTrye VerHoe -
Has cKast — Pecypcei B 1. dDaKynLTaTHBEIHH
v HnTepuere MaTEMaTHYECKUI
y o # Opelin-punr. baum-
OCHOBHOM METOJ A
MeToraeck — UCIIOJIB30BAHUE OOmsicHeHNE, Y gn;())oc, Hrtbays.
—  we mocoous rexHonormn Case- 6me 3amIpoc, KoMmmbioTepHas 3. HJIHMHHaILa.
Study dumboyH JUarHOCTHKA U - HIpUMEpBL 1
BhIpCITTeNBHEY || PEWCHNA pobiem,
& IPOrpaMMBI CBSI3aHHBIX C
1 TBOPYCCKUM
1. DnekTpoHHBIE 00pa30BaTENBHbIE PECYPCHL. ¥ MBIIUTCHHCM.
2. IIpesenrarmonnsie mporpammel. 3. [TakeTs ]
MaTeMaTHYECKUX YIPaKHEHHH. l

1. [IpunosxeHus, pemaronue MaTeMaTUIeCKIe TPUMEPHI.
2. HecrannapTHEIE TECTHI

Pesyabrat: IloBbicuTcs 3p(peKTUBHOCTL MOAYJIS Ju(depeHiuaIbHbIe
—> YPABHEHHS B BBICIIEH IIKOJIe.

Pucynok 2. Ctpykrypa mOaeu noBbimenus 3¢ ¢exruBHOCTH 00y4UeHUsI
«AnddepeHHAIBHBIM YPABHEHUSIM)» B BbICIIEH IIKOJIE.

HpI/IMepBI KOMMYHHMKATHUBHBIX KCﬁCOB, HCIIOJIb30BAHHBIX B JICKIIUHU:

Taomuua 1. «J/IuHeiinble au(p@epeHUNAIbHbIE YPABHEHHs IEPBOro
nopsiaka. Ciy4aii, ucnojib3yeMblii B <ypaBHeHnu bepHyim».

2
D10 nudepeHnnansHOe ypasHenue y' = y? — 2 ABJIACTCS YPABHEHUEM

bepuymmu. Ilpu ee pelieHuH 3aMEHSICTCS y(x) = u-v. IIpoBepsTe
uHGOpMAITHIO. .
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3aoanue no case: Jlannoe nuddepeHnuansHOe ypaBHEHHUE

1. Pemute nuddepenumnanbaoe SABJISIETCSA ypaBHEHUEM PHUKKATH.

ypaBHEHHE HA OCHOBE 0a30BbIX [TpuBeaeHHOE npeI0XKEHuEe HEBEPHO.

3HAHUU 1. Pemaercst t = yx nOACTAHOBKOM.

2. Pemmte nuddepeHunansnoe 2. Pemiaercs crieniuaabHBIM PEIICHUEM B
. 1

YPABHCHHC Ha OCHOBC HOBBIX BHJIC IMHEHHOrO ypABHEHMA KAK Y1 = —

3HAHUIM.

«JIuneiinble nuddepeHunasIbHble ypaBHeHHs1 nepBOro mopsigka. Case,
UCIOJIb3yeMbId B «ypaBHeHuH bepuyJiim».

Case, KOTOpOe YYUT peraTh np001eMbl U IPUHUMATH pellIeHrs, OCHOBAHO Ha
XapakTepe TEMbI: 3aBUCUT OT XapakTepa TEeMbl U ONPEIEHseTCS YUHUTEIEM.
brnarogapst aTOMy y cTyZeHTOB OyeT BO3MOXKXHOCTH 3((HEKTUBHO MOHSITH PEIICHNE
npoosiem u uHbOpMmanuio N0 Teme. [Ipumepsl KeWcOB perieHusi npodieM u
NPUHATHSA PEIICHUH, HCTIONb3yEeMbIX B JICKIIUAX:

CrTyneHTbl CTIKMBAKOTCS C  psiAOM  1pOOjaeM MpU  HAXOXKICHUU
MHTETPpUpPYIOLIEr0 MHOXUTeNnd. B pemieHun [OaHHOM METOAMYECKOM 3a1a4u
amroput™  (PucyHoxk  3), nmpemiOKeHHBIH — mpenomaBareiieM, HapSAAy ¢
UCIOJIb30BAHUEM TEXHOJIOTUU Case-Study HA JIEKIUAX MOTYJISI
auddepeHunaIbHbIe YPABHEHUS, TAK)XKE UMEET 3HAUCHUE HCIIONH30BAHUE CPE/ICTB
MH(POPMALIMOHHBIX TEXHOIOTH.

N3 1em wmomynsa auddepeHuanbHbple ypaBHEHHUS BAaXHO HCIONH30BATH
WHCTPYMEHTHI MH()OPMAITMOHHBIX TEXHOJIOTHI COBMECTHO ¢ TeXHOnoruen Case-
Study. [Toromy u9TO OH 3¢ ¢dEeKTUBEH NPU MPEICTABICHUU PA3JIMYHBIX TUATPAMM,
Tabmu, U (GOopmya. XOpOmO HM3BECTHO, 4YTO pemeHue audQepeHIrnaIbHOro
ypaBHEHUS HE BCErja MOXKET ObIThb HAWIEHO aHATUTHYECKU. B TakuX ciydasX
peleHne MpuXOAUTCS UCKATh B MPUOIMKEHHOM U rpaduueckOM Buje. Bo3Hukaer
BOMpPOC, KaK JOOUTHCA SCHOCTH Tiepen 00ydaromuMmcs Mpu NOCTpOeHuu rpada
MCKOMOTO PEeIlICHHS.

B TakuxX ciydasX wenecoO0pa3zHO HCNONb30BATH MYJIBTUMEIHIHbBIE
OpUIOKEHUST W MareMaTH4ecKue TNpUiIOKEeHUs B Kypce HHPOPMATUKUA U
uHPOPMAITMOHHBIX TeXHONOrnid. COBEPIIEHCTBOBAHUE MEXaHU3MA UCTIOIB30BaAHNUS
KOMIBIOTEPHBIX MNPWIOKEHUH M MaTeMaTWdecKuX MNPWIOKEHUH mpu 00ydeHUu
MOnymto audepeHuaTbHBIX YpaBHEHU pa3BUBAET TBOPYECKOE MBINUICHHUE
yuammxcs u 00bsacHseTcs ¢(OpMUPOBAHHMEM KOMMETEHTHOCTH. [lpunOxeHus wu
MAKeThl MATEMATUYECKUX TMPWIOKEHUN UTpaOT BAKHYIO pOJIb B PEIICHUU
Qg pepeHINATbHBIX ypaBHEHUN W aHanmm3e uX pemeHnid. C mOMOIIBIO TaKuX
NPUIOKEHUN M MaTeMaTHUYEeCKUX MPUIOKEHUN MOXHO 3(p(PEeKTUBHO JIOHECTHU 10
ydauiuxcsi TeMbl, OTHOCAIIMECS K MOYIII0 AU depeHIInaIbHbIE YpaBHEHUS.
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B tperperr rmase, 03aryaBiIeHHONM «YpOBeHb J(PPeKTHBHOCTH
npenoaaBaHus AMp@epeHUNAVIbHBIX YPABHEHUN B BY3€», NPEIACTABICHBI
pE3yNbTATHI SKCIIEPUMEHTAILHON paO0ThI, HAPABIEHHON HA OMpe/eeHue YPOBHS
3 PexTUBHOCTH pa3pabOTAHHOM B UCCIIEIOBAHUN METOIUKU. DKCIIEPUMEHTATIbHAS
pa6ora B 2018-2021 rr. Byxapckuii rocyaapcTBeHHbIN yHUBEpcUTET «MareMarukay
106 (1-1 MATI19 (25), 1-2 MAT19 (28), 1-3 MATI19 (26) 1-4 MAT19 (28)) 120
ctyneHtoB (2A (31 en.), 2I' (29 en.), 2J1 (30 exn.), 22 (30 exn.) u 30 ctryneHToB u 20
npOdeccopOoB-npenoaanareneit Hapouiickoro rocyaapcTBeHHOr0 neaarorudeckoro
uacturyra 103 (19-1 (23), 19-2 (23), 19-3 (23), 19-4 (19), Umpumkckuii
rOcy/IapCTBEHHBIN Me1arOruuecKuil UHCTUTYT, HaTlpaBieHue «MeTonuka 00ydeHus
Maremaruke» 0buI0 3aaeiicTBOBaHO 19-5 (15) cTyneHTOB u 25 npenoaaBaresiei.

DKcrnepuMeHTaIbHAS pad0Ta MPOBOAWIACH B TPH dTAMA:

1. UnentuduxanuOHHbBIN;

2. ®opmupyromuit; 3. 3akmrounTenHbi. Onpeaensonuii 3Tamn TuiI0THOTO
uccienoBanus Obul mpoBeaeH B 2018 romy. Ha nawmnom ortame Obuia
NpOAHATM3UPOBAHA HAYYHO-METOIMYECKAsT JuTeparypa HccieqoBarenel u
MEeTOAuCTOB 10 Teme. M3ydeHa cutyaius ¢ npenoiaBaHueM MaTeMaTUKH B BBICIIICH
1IKoJie, B TOM yucie no Moayito auddepeHuuanbabie ypapHeHus. Ha OcHOBaHuu
JAHHOTrO HCCle0BaHUS Mbl MPUIINIA K BBIBOAY O HEOOXOAUMOCTH pazpadOTKu
HOBBIX MOAXOAO0B K TMOBBIIEHUIO A(PPeKTuBHOCTH OOYyYEeHHS  MOMIYJIIIO
«Auddepenunanibapic  ypaBHEHUS», T.€. METOIUKHA OpraHu3ainuu  YpOKOB,
OCHOBAaHHOW HA MHTETPAIMHU CPEACTB UH(POPMAITMOHHBIX TEXHOIOT WA M TEXHOIOTUI
OOyuenusi, B yactHOoctu Case-Study. ®opmupyromuii  3Tanm  ONBITHO-
NpOMBIIUIEHHON padoTel mpoBOamiacs B 2019-2020 rr. Takke Ha JAHHOM JTare
CTYJICHTHI BBIIICYKA3aHHBIX BY30B OBUIM pa3JeleHbl HA SKCIEPUMEHTAIBHYIO U
KOHTPOJIbHYIO TPYNNbl IS JKCIEPUMEHTAILHONU padoTel. Ilpu paznenenun
CTYICHTOB HA 53KCIEPUMEHTAIbHYI0O U KOHTPOJIbHYIO TPYIIbl HUX HMEIOIIHECS
3HAHUS OIEHUBAIUCH B YCTHOH, TUCbMEHHOM U TECTOBOH (hOpmaXx.

OO0mme nOKa3zareu IKCNIEPUMEHTAILHON U KOHTPOJILHOI rpynn Ha
HAYaJI0 IKCIePUMEeHTa

Taoauua 2.
Hazeanue BbICIIEr0 [pymst CIfOHe:EgO OLIEHKH
yueOHOro0 3aBe/leHus YIIB 5 4 3 2
byxapckuii _ IKCIIEPUMEHTAIILHAS 50 15 20 | 12 | 3
rocy1apcTBeHHbII
YHUBEPCHUTET KOHTpOJIbHa}I 56 17 22 15 2
Haponticknii IKCIIEPUMCHTATbHAS 60 12 17 | 26 | 5
rocy1apCcTBeHHbIH
Te/1ar OruyecKui KOHTpOnsHAs 60 14 16 | 22 | 8
HHCTUTYT
Yupuukckuid IKCIIEPUMEHTATbHAS 40 9 12 | 16 | 3
rocy1apCcTBeHHbIH
neAarorunyeckmuit KonrponbsHas 63 11 26 | 22 | 4
UHCTUTYT
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Jlns mpOBepKu JOCTOBEPHOCTH MOJIYYEHHBIX pe3yJabTarOB ObLI MPOBEACH
MAaTEeMATUKO-CTATUCTUICCKUN aHATU3 C UCTIOIb30BAHMUEM KpUTEPHs (X1 KBAIPAT).

2 2
1 (n1j _ nzj) __1 m (n1jn2—n2jn1)
n1j+n2j nq n, nin, ]_1 n1j+n2j

x° =mnn, E}Z1

IIpu pazpeneHuH CTYJEHTOB HA HKCHEPUMEHTAIBHYIO M KOHTPOJIbHYIO
IPYIIIBI TPOBEPSiEM CIEAYIONTME TUNOTE3bl HA OCHOBE KBAIPATUUHOr0 KpuTepus Xi
C KPUTHYECKUM 3HAYECHUEM )(}%p = 7,815, COOTBETCTBYIOIIUM CTETICHHU CBOOOBI
k = n —1n-1 u creneun 35auenns ¢ = 0,05:

Ho: «YpOBeHb 3HAHMI ydalIMXCS SKCHEPUMEHTAIbHOW M KOHTPOJIbHOMU
IPYNIIBI MPAKTUYECKU OJUHAKOBY. AJIbTEpHATUBA 3TOMY

Hi: «YpOBeHb 3HAHUI CTYIEHTOB SKCIEPUMEHTAIBHON TPYIIIBI TOCTOBEPHO
OTJIM4YaeTcs OT YPOBHS 3HAHUU CTYJAEHTOB KOHTPOIBHOM IPYIIIIBI».

Oomas padboTOCNIOCOOHOCTDH CTY/IEHTOB IKCIEPUMEHTAIBHON U
KOHTPOJILHOM Ipynnbl

Taéauua 3
OueHKH CTYIeHTOB IKCIIEPUMEHTAJIBHON U

Kou-BO KOHTPOJILHOM rpynin
I'pynmnsi

cryaentoB | 5(otn |4 3 (y208.) 2 (11ey108)

n9HO) | (XOpOmIo) YACE: I

JKcnepume
HTAJIBLHAS 150 |36 49 54 11
rpynna
Kowrpoabn 179 |42 64 59 14
asi rpynmna

4 2

Xz . 1 Z (nljnz - nzjnl)
nin, = Ny + Nyj
B 1 (36179 — 42 -150)2 N (49 - 179 — 64 - 150)2
~150-179 78 113
(54-179 — 59 - 150)2 N (11-179 — 14 - 150)?
113 25

ITockonbky )(}%y3 = 0,48 < )(}%p = 7,815, Het OcHOBaHUI OTBEeprarh runoresy Ho.

BpisicHwiOcb, 4YTO  ypOBEHb 3HAHUMW CTYAEHTOB B pa3JeiICHHON
AKCIEPUMEHTATBLHON U KOHTPOIBHOMN IpynaxX ObUl MPAKTUYECKHU OJMHAKOBBIM.

3aK/II0unTeabHbINA 3Ta OMBITHO-MPOMBINUICHHBIX PaA0O0T ObUT MPOBEACH B
2020-2021 romax.

B LETAX anpodanuu METOIUKH npenoIaBaHUs MOTyIst
«Iuddepennranbupie ypaBHEHU» U OnpeneneHus: ypOBHS kauectBa byxapckuit
rOCy1apCTBEHHBIN yHHUBepcureT, Hasouiickuii u1 UUpUYHUKCKUNA TOCYIapCTBEHHBIE
neaarOru4eCKue HHCTUTYThI

Ha 2 »orane npussim yuactue 329 cTyaeHTOB, O0OydarommXcs 10
HanpasieHusIM «Meronuka npenojaBaHus maremMatukm» u «Maremaruka». Ha
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JAHHOM 3Tare Onpeaensaach 3QPeKTUBHOCTb 3aHATUN B KOHTPOJIBHOM rpyrie, a
TAK)KE B OKCICPUMEHTAIBHON rpynme HA OCHOBE MOJACINA TOBBIIMICHUS
3¢ (HEeKTUBHOCTH CpeACTB O00ydeHuss W HWHOOPMAIMOHHBIX TEXHOJIOTHH U
yCOBEPIICHCTBOBAHHBIX IUIAHOB YypOKOB HA OCHOBe TeXHOmOrmum Case-Study.
YpOBeHb pe3yNbTaTUBHOCTHU, T.€. YpPOBEHb 3HAHMM MW YMEHUN ydalIuxcs
AKCIIEPUMEHTATHLHON M KOHTPOILHOH Tpynn 0 nuddepeHIMATBHBIM YPABHECHUSM,
OLICHUBAJICA ¢ NMTOMOIIBIO OHOrO M TOrO ke Ttecta. X 3HaHMs, yMEHUs, HABBIKU U

KOMIIETEHIIUA ObUIM  NpOAHUIM3UPOBAHBL M 0000mieHbl.  J[OCTOBEpHOCTH
MOJIY4YEHHBIX PE3YIHTATOB AHATU3UPOBATH MATEMATUYECKU U CTATUCTUYECKH.
Tadauua 4.
Ilokazarean cTyeHTOB B HAYaJIe M KOHIIE IKCIIEPUMEHTA
YpOBeHb DKCrepUMEHTAIbHAS rpynna KonTpOnbHas rpynna
YCBOECHUS B navaue B xOHue B navaue B kOHue
JKCHEPUMEH | IKCIIEPUMEH | JKCIIEPHMMEH | IKCIIepUMEH
TA TA TA TA
OrinyHO 36 49 42 41
X0pomo 49 72 64 58
Y 10BII€TBOPUTENHHO 54 20 59 67
Heyn0B1eTBOpHTENH 11 9 14 13
HbIN

C nomotpo Tabauiel 4 CTpOUM TUHAMUKY O0y4YeHHUs CTY/I€HTOB B HAYaJIE U
KOHIIE dKCIIepUMEHTa (CM. puc. 4).

DKCHepHMEHTAIBHASA
Ipynna B HauaJje
IKCMepHMEHTA

DJKCIEepHMEHTAIbHAA
rpynmna B KOHIE
IKCMEPHMEHTA

Kontpoannas
Ipynna B Hadaje
IKCHepHMEeHTa

KonTpoasnas
IPyNIa B KOHIE
IKCHepHMeHTa

Normauno  ®Xopomo W VooiaernoputeabHo M He yioBieTHOpHTEILHBIH

Pucynok 4. JIlunamuka ycBOeHHUs CTyAeHTOB MOIYJIfA
“IndppepeHunaibHbie ypaBHeHHA”
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JIOCTOBEpHOCTh MOJIYYEHHBIX pPE3yJbTATOB 10 JAHHBIM MATEMATHUKO-
CTATUCTUYCCKOro aHaiau3d, HIpOBEACHHOrO0 C HCHO0Jb30BAHUEM KBaJApPATHUIHOIO
KpuTepus X1, ycTaHOBIIEHO, 4TO pab0TOCIIOCOOHOCTh AKCIIEPUMEHTATILHOMN TPYTIIIbI
yBennuuiaach Ha 9% 10 CpaBHEHUIO C KOHTPOJIBHOW IPYIIION.
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SAKJIIOYEHUE

B pamkax npoBOaumbiX pedOpM B cucteme O0pa3OBAHUS CTpaHbI IO
NOBBIIICHUIO KAYeCTBA MPEnOAaBAHUS NPOGECCHOHATBHBIX MPEAMETOB, B TOM
guciie n0 auddepeHIMaTbHBIM YPABHEHHIM, COBEPIICHCTBOBAHUIO MPETOAABAHUS
MOnyns  aud@epeHIuaANbHBIX — ypaBHEHWH  HA  OCHOBE  COBPEMEHHBIX
neAaroru4eckuX U MHPOPMAIMOHHBIX TEXHOIOr Ui, MPOBOAATCS UCCIEIOBAHUS U
OIBITOB, MO PE3YJIbTATAM KOTOPBIX OBLIN CHENIAHBI CIECTYIONINE BHIBOIBIL:

1. B wuensxX mnoOBbiueHus 3(PQPeKTUBHOCTH OOy4YeHHS 10 MOIYJIIO
muddepeHuaIbHbIe YPABHEHUS 11€J1ec000pa3HO MCIONIb30BATh PA3pa00TAHHbBIN B
pamKaXx ucciea0BaHus aNTOPUTM B MOJIEINTb MOBBIIEHUs () ()EKTHBHOCTH 00yUICHHUS.
[Ipu >TOM OH ydyyiiaer WX JIOrM4eckOe W TBOpUECKOE MBIIUICHHE, CO371aBas
YMCTBEHHO CJIOKHBIE€ CUTYAIUU JJI y4aIuXCsl.

2. IIpu 3 ek THBHOM OpraHU3auy JEKIUH 0 MOy AU(depeHInaTbHbIC
YPaBHEHHUS B BBICHIMX y4eOHBIX 3aBEACHUSIX 11€1ec000pa3H0 OpraHu30BaTh UX Ha
OCHOBE cOuYeTaHusi cpeAcTB MHPOPMAIMOHHBIX TeXHONOrud u TeXuonoruu Case-
Study. 3TO NMOBBICUT AKTUBHOCTH M HHTEPEC YJaIIUXCsI K HAYKE.

3. MBI pekOMeHyeM UCTIONB30BATh MAKEThl MATEMATUYECKUX MPAKTUK Maple
py OpTaHU3AINH 3aHATUH 110 AU(PepeHINATFHBIM YPABHEHUSIM B BBICIIICH IIKOJIIE,
a TaKke Mpu pazd0pe MpuMepOB U PEIICHU 38784 B caMOCTOSITEIILHON y4eOHOU
ACSITeNFHOCTA CTYJAEHTOB. DJTa MpOrpaMMa OTIWYaeTcs yIOOHBIM HHTEpQEHcOM,
npOCTOTOM OnepaToOpOB.

4. Tlpu OpraHu3anuy NPAKTUYECKUX 3aHATUN MOAyJs nuddepeHiuaibHbIe
ypaBHEHUs ¢ NOMOIIBbI0 TeXHOnOorum Case-Study menec000pa3HO Omuparbes Ha
NPUHLKIB  COTPYJIHUYECTBA, 3aUHTEPECOBAHHOCTH, Y4eOHOM MpOOIEeMAaTUKH,
nparMaTu3Ma, 100pO0COBECTHOCTH. DTH MPHUHIIUIIBI UCMIONB3YIOT TeXHONOruo Case-
Study, 94TOOBI HAYIUTH CTYICHTOB peIIaTh IpUMeEpHI U 33189 auddepeHraTbHbIX
yYpaBHEHUH, MPUMEHATh MX B PA3IMYHBIX 00JACTSIX, & TAKXKE pa3BUBATH UX
MHTEIUICKTYIbHYIO B TPO(ecCHOHATbHYIO0 KOMIIETEHTHOCTbD.

5. Ucnonbs3oBanre nHGOPMAIIMOHHBIX TEXHOIOT U HA 3aHATUSX IO MOTYIIO
muddepeHmaibHbie ypaBHeHUs B TeueHue 10-20 MUHYT, KaK Mbl YOEIHIIUCh B X0J1€
AKCIIEPUMEHTOB, JJIs MOBBIICHUS 3PGEKTUBHOCTH 00yUEHUS JAHHOMY MPEAMETY.
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INTRODUCNION (Abstract of PhD thesis)

The aim of the study is to increase the effectiveness of teaching differential
equations in the process of training future mathematics teachers based on the
principles of Case-Study technology.

The scientific novelty of the research is:

Development of students' communicative skills in teaching the module of
differential equations and in different situations the problem-solving algorithm has
been improved on the basis of information technology tools and teaching
technologies;

The educational and organizational structure of lectures from the module
"Differential Equations™ in higher education has been improved on the basis of
integration of information technology tools and Case-Study technology training
stages, as well as creative competence;

The module differential equations taught in higher education has increased the
effectiveness of practical training with the help of Case-Study technology;

To solve examples and problems of differential equations developed scientific
and methodological recommendations for the formation of students' competencies
on the basis of mathematical practical packages and Case-Study technology.

Implementation of the research results. Based on the results obtained on
improving the methods of teaching the specific gravity in the production of the
expected mathematical mathematics:

the algorithm for developing students' ability to solve problems in various
situations in teaching the module of differential equations was used to solve the
equations of Bernoulli, Riccati, Lagrange, Clairaut in the fundamental project OT-
F4-02 on the topic "Thermodynamics of models of mathematical physics with an
infinite set of states” (reference of the Bukhara State University under the number
01-2579 of October 15, 2021). The application of the scientific result made it
possible to eliminate methodological problems in teaching the module of differential
equations;

the module of differential equations, prepared on the basis of Case-Study
technology, was used as the development of lessons at the Chirchik State
Pedagogical Institute and the Navoi State Pedagogical Institute (reference of the
Karakalpak branch of the Research Institute of Pedagogy of Uzbekistan No. 101
dated April 27, 2022). The application of the scientific result made it possible to
improve the quality of teaching in lectures and practical exercises of the module of
differential equations.

The structure and scope of the d issertation. The dissertation consists of an
introduction, three chapters, conclusion, recommendations, list of references and
appendices. The volume of the dissertation is 108 pages.
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