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8-KJIACCTA "XbLUIYYJ YK KYBYJYUITAPBI" BOJYMY BOIOHYA
OKYYUVJIAPJABIH O3 AJI/IBIHYA UIIITEPUH YIOUITYPYY

AnHoTanus. 8-xnaccra ¢uszmka npenmeru OoronHua "Kbutyynyk KyOymymtapel" Oenymy
©3reue MaaHWTre 37, aHTKEHU Oya TeMmaaarsl OWiIMMIep OKYyydyJdapAblH IYHWHOHY TYIIYHYYCYH
KEHEHUTYYre *aHa KYHYMAYK TypMYIUTarbl KepyHYLITOpAY WIMMHUN Ke3 Kapall MeHeH 0aaiooro
xapaam Oeper. XKpuryynyk KyOymymrapsl OOIOHYA TYHIYHYKTOPAY Tyypa ©3AeINTYpPYY Y4YH
OKYyy4yJIapAbl aKTUBAYY UILITETYY, IKCIEPUMEHTTED >KYPry3YyY ’KaHa U3WII1e6 UILTEPUH aTKapyyra
IIBIKTAHJBIPYY Kepek. ©3 ajaplHYa UINTee, OKYyyudyJdap[blH WIMMHNH OH KYI'YpTYYCYH,
AHAJMTUKAJIBIK JKOHJIOMJOPYH JKaHa YbIIapMAUbLIBIIBIH OHYKTYPYYT® MYMKYHUYIYK OepeT. Byn
Makanaaa, "XKeutyynyk KyOymymrapel' OedyMyH OKyydyiapra KbI3BIKTYY >KaHa HaTbIKaIyy
yiipeTyy Y4YyH ap KaHgaill MeTojop jkaHa ycyngap cyHymranar. OKyydyiaapJblH €3 ajlJblH4a
U3WIJ166 HIITEpUH YIOIITYpYyY >KaHa JaOopaTOPHSUIBIK SKCIEPUMEHTTEpre KaTbllllyy ajap/blH
MPaKTUKAIBIK OMJIMMIEPUH KEHEHTYYre »kaHa TEOpPUSHBI TEPEHUPIIK TYLIYHYYTe kapaaM Oeper.
Keutyynyk KyOynaymTapblHbIH HETHU3TH NMPUHLMIITEPUH XaHa alapAblH KYHYMAYK TypMYILITarbl
POJIyH ©31eIITYpPYY, OKyydyJap/bl WIMMHN HIITOere aHa H3WIIee XYPry3yyre Aasplair.
[IpakTuKanablK UIITEP, TONTYK M3WIJIO6 TamlllblpMaiapbl KaHa OTYET *Ka3yy CBIAKTYY METOAJOp,
OLLIOHJIOM 3JI€ MPe3EHTalus KbULYy OKYY4yJIapIblH aHAJTUTUKAJIBIK O KYTYPTYYCYH, U3HIII009IYIYK
KOHJOMIOPYH KaHa o3 ajJIblHYa UIITeeHY OHYKTYpeT. Makasa, OunuM Oepyy MpoLeccH apKbulyy
OKYyuyJapblH MIIMMHUI K3 KapallblH Ty3YYyre OarbITTajraH.

Herusru ce3npep: O3 anjplH4Ya HILI, HIOIMEPAYYIYK, SKbUTYYJIyK KyOYydyHITapbl, OKYyy
MPOLIECCH, W3WIJA06, SKCIEPUMEHT, MPAKTUKAJIBIK Taxpbliida, OwinM Oepyy, KbUIYyJdyK
KyOyJiylITapbl, SHEPTHsl.
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OPTAHM3AIIUSI CAMOCTOSITEJIBHOM PABOTHI YUAIIIUXCS IO PA3JIEJTY
«TEIIVIOBBIE ABJIEHUS» B 8-M KJIACCE

AnHoTtanus: B 8-m knacce pasznen «TemnsoBble SBIEHUS» UMEET 0cO00€ 3HAUCHUE, TaK KaK
3HaHHUA O ATOM TEME IOMOTalT Y4YallMMCsl PacIIMPUTh MOHHUMAaHHE OKPYKAIOIIEro MUpa M
OLICHUBATb [MOBCEHEBHBIC SIBJICHUS C HAYYHOU TOUKHU 3peHus. [[1s1 Toro 4ro6sl NpaBUILHO YCBOUTD
MOHATHSL O TEIUJIOBBIX SBJICHMSIX, HEOOXOJUMO AaKTHUBHO BOBJIEKATh Ydalluxcsi B paboTy,
CTUMYJIUPOBATh UX K MPOBEJICHUIO IKCIIEPUMEHTOB U BBINOJIHEHUIO MCCIEIOBATEIbCKUX 3aaHUM.
CaMmocrosiTenpbHasi paboTa TPEJOCTABISET BO3MOXKHOCTh pa3BUBaTh HAYYHOE MBIIUICHUE,
AQHAIMTUYCCKUE CIOCOOHOCTH ¥ KPEAaTUBHOCTh YYCHHKOB. B JaHHOW CTaThe MpeaiararoTcs
pa3IMYHbBIC METOBI U IMTOAXO/IBI JJIs TOTO, YTOOBI perio1aBanue pasena « T emoBsie iBICHUsD ObLIO
MHTEPECHBIM U 2QPEKTUBHBIM Ui yyanuxcs. OpraHu3aius caMOCTOSATEIbHBIX UCCIIET0BATENBCKUX
paboT U ydyactue B 1a0OpaTOPHBIX IKCIEPUMEHTaX MOMOTAIOT PACHIUPUTH MPAKTUUECKHE 3HAHUS U
riy0xe MOHATh Teoputo. OCBOEHHE OCHOBHBIX MPHUHIMIIOB TEIJIOBBIX SIBICHUM U UX PO B
MTOBCETHEBHOM KM3HU TOTOBUT YYaLUXCS K HAYYHOU JIEATEIHHOCTH U MPOBEACHUIO HCCIEAOBaHUN.
MeTo/pl, TaKue Kak MPaKTUYECKUE padOThI, 33aJaHUs HA TPYIIIOBOC HCCIICOBAHNE W HAIMCAHUC
OTUETOB, a TaKXe TNPOBEICHHUE TMPE3CHTAMI pPa3BUBAIOT AHAIUTUYECKOE MBIIUICHUE,
HCCIIEIOBATENIbCKUE HAaBBIKU W CaMOCTOSATENBHOCTh yuamnuxcs. CTaThsi HampaBjieHa Ha
(dbopMHEpOBaHKE HAYIHOTO MUPOBO33PEHUS Y yUaIIUXCs Yepe3 00pa3oBaTeIbHBIN MPOIIECC.

KuioueBble ci1oBa: caMocTosiTeNIbHAA paboTa, AeSITeNbHOCTD, TEIJIOBBIC SBICHUS, YUeOHBIN
MIPOLIECC, UCCIIeI0OBAHUE, SKCIIEPUMEHT, MPAKTUUECKHI OMBIT, 00pa30BaHUE, YJHEPTHsL.
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ORGANIZATION OF INDEPENDENT WORK OF STUDENTS ON THE TOPIC
"THERMAL PHENOMENA" IN THE 8TH GRADE

Abstract: In the 8th grade, the section "Thermal Phenomena' holds particular significance as
knowledge in this area helps students expand their understanding of the world and assess everyday
phenomena from a scientific perspective. To effectively grasp the concepts of thermal phenomena, it
is essential to actively engage students in activities, encourage them to conduct experiments, and
complete research tasks. Independent work provides an opportunity to develop students' scientific
thinking, analytical skills, and creativity. This article presents various methods and approaches to
make teaching the "Thermal Phenomena” section interesting and effective for students. Organizing
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independent research projects and participating in laboratory experiments help expand practical
knowledge and deepen the understanding of theory. Mastering the basic principles of thermal
phenomena and their role in everyday life prepares students for scientific work and research. Methods
such as practical tasks, group research assignments, writing reports, and giving presentations help
develop students' analytical thinking, research skills, and independence. The article aims to foster a
scientific worldview in students through the educational process.

Keywords: independent work, activity, thermal phenomena, educational process, research,
experiment, practical experience, education, energy.

bunum Oepyy cucTemachlHOa OKYydyJdapAblH €3 alJIblH4a HINTee KOHAOMAYYIYT'YH
OHYKTYpPYY — 3aMaHOan OuiarM OepyyHYH HErm3ru MakcaTTapblHbIH Oupu. Byn makana 8-kmaccrarst
"Kputyynyk KyOynaymrapbl' Oenymy OOOHYA OKyydyyJaplblH ©3 alJblH4a HIIMEPAYYIYI'YH
YIOLITYpyyra apHairad. Mekrenrte OWJIMM alyyHyH CallaThlH JKaKIIBIPTYYy Y4YYH, OKyYy4yJapJblH
aKTUBIYY KaTBIIYyCy »aHa Ke3 KapallTapblH OpPKYHIOTYY, ©3A6PYHYH OKYYy IpPOIECCTepUHE
aKTUBIYY KaTBIIIYyCYH KaMCBI3JI00 MaaHWIYYy. ©3 aljbplH4a WIITOOHYH MAaHBI3bI, ©3re4e (u3nKa
CBIAKTYYy cabakTapia, MPaKTUKAIbIK Ta)Xpblii0aHbl jkKaHa TEOPUSHBI OUPUKTUPYY apKbLUIyy YOH
MaaHure %3. MbIHJa HETM3rH MakcaT — OKyYy4yJapJblH H3WJI/166 j>KaHa SKCIEPUMEHTTHK HII-
apakeTTep/Au 63 alJIbIHYa aTKapyy *KeHIeMAYYJIYTYH OHYKTYpYY OOyl caHasar.

8-xkmaccra '"XKeuryynmyk kyOymymrapel' Oeirymy OOOHYA OKYYy4yJapIblH €3 ajablH9a
UIITOOCYH YIOIITYPYYHYH MakcaTbl — ajapibl TemMa OOOHYa €3 alJblHYa HM3WIJ1e6, MaajlbIMar
TONTOO, aHAJIM3 XKYPIy3YY ’KaHa ajblHraH HaTbliKajlaplbl Tyypa 4€UMeENeecyH eHYKTYpyy. byn
MPOLIECCTE OKYy4dyJlap ©31epYHYH OWIMMHH KEHEHTYYre, *KaHbl TYHNIYHYKTOPAY TaaHyyra jkaHa
OMIMMIM TIPaKTHKAa KOJIIOHyyra yiipenymer [1, 5 6.].

Keutyynyk kyOynymrapsl aered smHe? JKpl1yyinyk — Oyl SHEpTUSHBIH OUp 3aTTaH SKMHYU
3aTKa eTyN KeTuld. byi npouecc 6up Heue Typre OeyHeT:

o Kburyyayk eTkepyy: Matepuaniap apkbulyy >KbUTYYTYKTYH Tapajibliibl. Mucaibl, MeTal
TYTYKTYH >KbUIBITaH Y4y MEHEH MY3/aK y4y.

o KbL1yyaykTyH cyroaryayuy: XKeuTyynyk SHEprusichl 3aTThIH TY3YJIYIIYHAS 63repyYIepay
naiaa keuiat. Mucanel, cyy kaiiHam Typrasaa Oyy naiiaa 00Jor.

o KbL1yyJdyKTYH KeHelru: TeMIepaTypanblH KOTOPYJIYIY MEHEH 3aTTap/blH KOJIOMYHYH
KeHelumu. Mucanbl, TeMUp >KOJIJOPYH/IA JKa3bIHJIA KaHa JKallblHAa KeHeWyY NmpoleccuH 0aifkooro
60I10T.

OxyydynapJplH 63 aJJblH4a WIIMH YIOWTYpPYy OWJIMMIM TEPEHIETYYI'® KaHa MPaKTUKAJIbIK
KOHAOMAOPAY OCTYpyyre >kapiaMm OepeT. Ayap H3MJIIee HIUTEpUH >Kacall, SKCIIEPUMEHTTEpaAn
©TKOpYIl, aJblHTaH MaalbIMaTTapAbl TajAalT. byn mpomecc oxkyydynapJAblH ©3 ajijblH4a Oi
KYTYPTYYCYH, WIMMHH H3WIIOOYYIYK KaHa aHATUTHKAIBIK JKOHIAOMAOPYH OCTYPYYTre KeMeKdy
00J10T.

Okyydyrnapra XbpUTYyJdyK KyOyJIyIITapblH HW3WIA00 YYYH OUp HEUe MPaKTUKAIBIK HIII-
qapanapzsl CyHYIITOO KEpeK:
Kbl1yyayk eTkepyyHy 0aiikoo. Meram, aliHEeK )aHa KbIrad ChIAKTYY MaTepHallgap.bl
KOJIIOHYTI, aJIap/IbIH JKbUIYYJIyK 6TKOPYMAYYJIYK XKOHIOMYH CAJIbIITHIPYY.
1. Marepuanaapasl aasipaoo.Temup, amoOMUHHIA jkKaHa IJ1acTMacca TUIIKEIEPHH Ouppaei
y3yHAYKTa J>KaHa Tyypa KecHI, Oeiyn KOIOHY3; ap OHp THIJIKEere TepMOMEeTpAU OEKHUTHIL,
TEMIIEpPAaTypaHbl 614966 YUYH KOJIJOHYH TYPYHY3.
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2. Kbuyyayk OyjaarblH KoOWY. bapaplk MeTamn THIKEICPHUH >KbUIBITKBIY JIaMITaHBIH
QJIBIH]IA OUPJCH apalIbIKTa JKaUTallTHIPBIHBI3.

3. Temmneparypanbl euyee. Taiimepau KonaoHym, ap Oup 5 MYHOT cailbiH ap Oup
METaJIJIAAarbl TEMIEPATYPAHbI ©J1U6II, XKa3blll TYPYHY3.

4. TemmneparypaHbl CaJbIIITBIPYY: DKCIEPUMEHT OYTKOHIOH KUIHMH, ap OMp MeTaJlIIbIH
aKbIPKBI TEMIIEPATYPaChIH KaTTaHBbI3.

Ypirapyy:

e 5 MYHOT OTKOHIOH KUMHH:

o Temup —40°C

o Amomunnii — 50°C

o Mpeic-60°C

e 10 MyHOT 6TKOHJIOH KUHUH

o Temup —70°C

o Amomunuii — 80°C

o  Msic—100°C

e 15 MYHOT OTKOHIOH KUWHH:

o Temup —90°C

o Amomunwnii — 100°C

o Mpsic - 120°C

Ypirapsuisimrap:

1. Meic: Mbic THIIKECH 3H Te€3 >KbUIBIIT jKaHa 3H KOTOpPKY TeMIiepaTypara xKeTTH. by aHbIH
KBUIYYJIYK 6TKOPYY KOHIOMY 3H KOTOpy SKEHHH KOPCOTOT. MBIC KBIIYYJIyKTYy T€3 KaHa KEHUI
OTKOpoT.

2. AnroMUHHN: ATIOMUHUNA TUIIKECH JKbUIYYJIyKTY MUCKE Kaparaija >kail eTkepeT, OMpok
TEMUPJIEH XKaKIIbIPAaK. ATIOMUHUNINH KBUTYYIIYK OTKOPYY KOHIOMY OPTO JEHIIIIJE.

3. Temup: Temup THIIKECHU KbUTYYIYKTY 3H Xail ©TKOPOT jKaHa TeMIepaTypachl alraykbl 3Je
MeTaJlJiapra Kaparaajia TOMeH KeTepyseT. byl TeMUpAUH KbUTyYIyK 6TKepYY XKeHIeMY TOMOH
9KEHUH KOpCOToT.

Harebliiska: MBIC KBLIYYJIYKTY 3H KaKIIbl 6TKOPYII, AHAAH KMWHMH aJTIOMUHNN, aHJAAH COH
TeMup Typar. Bya jkcnmepuMeHT MeTajJapabIH KbLIYYJYK OTKOpPYY :KeHAeMy O0lHYa
aflbIPMACBIH KOPCOTOT. MBIC 3H KAKIIBI KbLIYYJYK 6TKOPYYYY MeTaJLI 00/1C0, TEMHP JH KAl
O0TKOpPOT.

TemnepaTypaHblH  ©3repyIIYH HM3WIAee: TepMOMETpAW  KOJJIOHYI,  KbUIYYJyKKa
OaliIaHBILITYy TEMIEepaTypaHbIH ©3TOPYILIYH 0J1460.

Tanmsipma: 20°C 60aTOH Cyy OamiTanksl TeMIepaTypackl MeHeH uenekke kyronar. Cyy 10
MyHeT kaHa 20 MyHOTTYK HWHTepBajgapJa KbUIBITbUIAT. TepMOMETp MEHEH cyyJarsl
TEeMIIEpaTypaHbl ©146I, )KbUTyyJIyKKa OaliIaHbIITYy TEMIIEPATypaHbIH ©3repYyIIYyH 3CENTEHU3.

KepekTyy Mmaansimar:

e bamranksl Temneparypa: 20°C

e 10 myHnerTeH kuitnH Temneparypa: 30°C
e 20 myHeTToH KuiinH Temrieparypa: 40°C
YpIrapbliblbI:

1. 10 MyHOTTYK 3repyy:

Temnepatypansin e3repyury 30°C - 20°C = 10°C

Keutyynykka 6aiianplTyy TemmepaTypanbid e3repymry 10°C.
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2. 20 MYHOTTYK ©3TepyYy:
Temneparypanbi e3repymy 40°C - 30°C = 10°C
Keuryynykka OaiilnaHbslTyy TemreparypansiH esrepyury aarst 10°C.
Mmucan 2: BeJMeHYH TeMIIepaTypachiH 61160
Tanwbipma: benmenyHn Oamranksl Temnepatypackl 22°C. benmenery Temmeparypansl 30
MYHOT CaiiblH 61461, )KbUTYYJIyKKa OailIaHbIITYy TeMIEpaTypaHblH ©3rOPYIIYH Ka3blll anblHbI3. 30
MYHOTTOH KMIKH TemnepaTtypa 26°Cre KoTepyJireH.
YpIrapbLibllbI:
1. 30 MmyHOTTYK ©3repyy:
Temneparypansit e3repymy 26°C - 22°C =4°C
Keuryynykka 6alIaHbIITYy TeMIiepaTypanbiH e3repyiry 4°C.
Mmucan 3: beamenery ada KbLIBITKBIYTHIH TEMIIEPATYPaChl
Tanmbipma: A0Ga KbUTBITKBIY UIITEI XKaTKaH O6JIMeHYH Oamrankel Temreparypackl 18°C. 15
MYHOTTOH KHilMH OenMeHYH Temneparypackl 24°C Oonyn, 30 myHerreH kuiiun 30°Cke XeTTH.
TemrneparypaHbIH ©3repyIIyH dcenTeHus [2].
YpIrapbLIbIIIbI:
1. 15 myHeTTYK e3repyy:
Temneparypansit e3repymy 24°C - 18°C = 6°C
Keutyynykka 6aillanbIITyy TeMIepaTypanbid e3repyury 6°C.
2. 30 MYHOTTYK ©3TepyYY:
Temneparypansit e3repymy 30°C - 24°C = 6°C
Keunyynykka OaillaHbIITYy TeMIIepaTypaHblH e3repyury aarst 6°C.

byn mucangapaa TepMOMETPIUH KOPCOTKYUTOPYH KOJJIOHYII, TEMIIEPATypPaHblH ©3rOPYILIYH
’KaHa JKbUTYYJTyKKa OaiIaHBIIITYy ©3repyYyJIepay 3CENToe apKbLIyy KbUIYYIYK alMallyy MpoLeccu
KaKILIbI TYWYHAYPYIay[3; 5].

KbLyyJJyKTyH KeHelMIIUH KOpYY: TeMeH Temmneparypaga MeTall )KaHa MIaCTUKTEPINH
KeHEeWHIIH 0aiiKkoo.

Kbutyynyk KeHeWMIu JereHuOu3 — 3aTTapAblH TEeMIlepaTypachl ©3TrepreH/e, ajlap/iblH
OITY6MYHYH e3repyury. MeTtamnaap ’kaHa IUIACTUKTEp TEMIEpaTypaHblH ©3repyLIYHe >Kapaiia
KEHEHUN e KBICBUIBII, 6JTYOMYH ©3repToT. TOMOH Temreparypajia ajapAblH KEHEHUIITHH 0ailkoo
YUYH MUcCaNap *aHa ajapblH YbITapbUILIIITAPEIH TOMOH/IO KEITHPEM:

Mmucaua 1: Mera/iabIlH KeHe NN

Tanmbipma: Temneparypacel 0°C Gonaron Merain chIHBITBIH 10°Cke 4YeHHH JKBUIBITYY
Kepek. MeramabiH 6amTanksl y3yHayry | M sxeHuH oune6us. MeramnasiH keHeityy ko3 dunuentu
12 x 10 1/°C nmen OepunreH. MeramnasiH TemneparypachiHbiH 10°Cke KeTepynreH ydypaa
Y3YHAYTYH 3centeHus [1].

KepexkTyy Mmaaabimar:

o bamranksl Temneparypa: 0°C

o Kanpl Temneparypa: 10°C

e bamranks! y3yHayk: 1 m
Keneityy koappunuentu: 12 x 1076 1/°C
YpIrapblibIbl:

1. TemneparypaHbIH €3repyuIy:
AT =10°C -0°C=10"C
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2. Y3yHIyKTyH e3repyury (AL):
AL = Ly x a x AT
byn xepne:

e Ly = 1M — bawranks! y3yHayk
o a=12x 1091/°C — keneilyy kosdpduumenTy
« AT =10°C

AL=1mx12x107°%1/°C x 10°C = 0.00012M = 0.12 MM
3. Xanpl y3yHIyK:

L=Ly+ AL =1m+0.00012m = 1.00012 ™

Koon: Meraminbia Temneparypacsl 10°Cke ketoepynrenae y3yaayry 1.00012 m 60110T.

Mpucaa 2: IInacTHKTHH KeHeHuIm

Tanmeipma: Ilnactuk TpyOansl 15°Cke 4YelHH >KbUIBITYYy Kepek. TpyOaHbIH OarlTamnkbl
Y3YHAYTY 2 M ’aHa IUIAaCTUKTHH KeHeilyy koapduuuent 70 x 1076 1/°C. Temneparypanbsid 15°Cke
KOTOPYJTOH/IO IIACTUK TPYOAHBIH Y3YHAYTYH 3CeNTeHU3 [4].

KepexTyy Mmaasnbimar:

o bamrranksl Temneparypa: 0°C

o Kansl Temneparypa: 15°C

e bBamranksl y3yHAYK: 2 M

o Keneityy koapdummentu: 70 x 1076 1/°C

YpIrapbLIbIIIbI:

1. TemmepaTypaHbIH ©3rOpYUIY:

AT =15°C -0°C=15"C
2. Y3yHAyKTyH e3repyiy (AL):
AL =Ly x ax AT
byn xepne:

e Log=2Mm

« a=T0%x10°1/°C
« AT =15C

AL=2MxT70x107%1/°C x15°C = 0.0021 M = 2.1 MM
3. KaHpl y3yHOyK:
L=Ly+AL=2m+0.0021m = 2.0021m

Koon: Ilnactux TpybanbiH Temmeparypackl 15°Cke keTepyirenmae y3yHayry 2.0021 m
Oo0T.

XKelmyynyKTyH KEHEHHUIINM TeMIepaTypaHblH ©3repyLIYHe Kapalla MaTepuaygapiblH
Y3YHAYTY ©3repeT. MeTai )KaHa IJIaCTUKTEP YUYH KeHelyy koadduuumenTtu ap Typayy 60s1ot, xaHa
Oy MUcaIap anapJbH TEMIEPATyPaHbIH ©3TOPYIITYHO OOJTOH PeaKIMsIChIH KopcoToT[6,7].

5. TonTyk MIITEp KaHA U3UJIA06 TANIILIPMAJIAPbI
Oxyyuynap/ibl KHUMHEKEN TONTOpPro 06y, ap Oup TONKO ©3YHUY6 W3UJIA66 TalllbipMaapbiH Oepyy
cyHymTanar. Mucansl:
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Ton 1: JKbu1yynyk eTKepyyHYH MEXaHU3MUH U3UIII06.

Tomn 2: )Kbu1yynyKTyH KEHEWHILN jKaHa aHbIH KYHYMIYK TYpMYLITA Maii/JaJlaHbUIbIIIbI.

Ton 3: Xbutyynyk CylONTYTyHIYHYH (PU3UKAIBIK )KaHa XUMHSUIBIK TPOLECCH.

Tontop €3 n3nnAeeepyH OTUET TYPYHA® Ka3blll, aHbl KaccTarsl Oalika OKyydyJjapra CyHyulITar,
TaJKyy >KYpry3ylly Kepek.

6. Ilpe3eHTanms ;KaHa OTYET Ka3yy

Oxyydynap ©31epYHYH U3WIIJ16€ UIITEPUH OTUYET TYPYHJAe Ka3blll, aHbl KJaccTarbl Oamika
OKyydyJiapra Ipe3eHTalus Kbulyy apKblUlyy KepceTeT. byl anapra uinren 4bIKKaH MaajabIMaTTapblH
ayblK JKaHa TYLIIYHYKTYY TYpAe 0epyy MyMKYHUYJIYI'YH Oeper.

KeriipiaThIK: 8-K1accTa "XKputyynyk KyOymymTapbel" Oeymy OOIOHYA OKYy4yJIapiblH €3
alJblHYa WIIMH YIOWTYpyy — OuinuM Oepyy ImpoleccH Y4yH eTe MaaHuiyy. byn mpouecc
OKYyy4yJIapAbl U3UIIIO6 KYPry3yyre, SKCIIEpUMEHTTEPIN aTKapyyra *aHa ajlblHraH HaTbliKaJlapbl
Tannooro yhpereT. IIpakTuKanblKk MIITEp, TONTYK H3WJA66© TalllbpMalaphl jKaHAa OTUYET XKa3yy
CBIAKTYY METOAJIOP OKYYYyJIapblH aHAJIUTUKAJIBIK O KYTYPTYYCYH, U3WIAO0UYIIYK KOHIOMIOPYH
’KaHa YbIrapMavbUIbITBIH OHYKTYPYYT® MYMKYHUYJIYK OepeT. Mucas KaTapsl, )KbUIyYJIYK ©TKOpYY,
TEeMIEepaTypaHblH ©3repylly JKaHa OKbUIYYIyK KEHeWnmM OOroH4Ya 3KCIEPUMEHTTEpAUH
HaTbIDKaIapsl apKblUIyy OKyydyJap MeTaULAapAblH KaHa IJACTUKTEPIUH KbUIYYIyKKa OOJITOH
peaKkIHsIIapblH KOPYY MYMKYHUYIYTYHO 33 Ooxymart. TonTyk M3WIgeenep kaHa OTYETTOP Ka3zyy
OKYyy4yJIapbl OMJIMM MEHEH OeJyllyyre *aHa MUKUP aJIMallyyra MIbIKTaHbIpaT, 0yil 63 Ke3eTnuHe
alapaplH  KOMMYHHUKATHBIUK J>KOHIOMIOPYH [a apTTeipar. byn wum-apakerrep Owiuman
TEPEHJIETYYI® aHa U3WIeeUYJIYK XKOeHIeMIepAY OHYKTYPYYre >Koi adaT. MbIHAAH ThIILIKaphbI,
MBIH/JIall HIIMEPIYYIYK OKYY4yJIapAbl KEJICUEKTEr M WIMMHM jKaHa PAKTUKAJIBIK ULITEpre NaspAanT,
OunM Gepyy MPOLIECCUHUH CalaThlH JKAKIIBIPTYYTa JKaHa kKeKe caraTTap/ibl 6CTYpYYI'e YOH CallbIM
KOUIOT.

Anpabusarrap:

1. Tyces, B.Il., Kucenes, H. B. ®uzuka. 8 xinacc. YueOHUK 11 00111€00pa30BaTeIbHBIX
opranusanuii. — Mocksa: [Ipocsemenue, 2017.

2. Kypos, A. A., IBanos, 1. . ®uzuka. Teopus u npaktrka. 8 kiaacc. Meroaudeckoe mocooue.
— MockBa: Akagemus, 2018.

3. bemses, C. U. ®usuka. JlabopaTopusie padboThl. 8 kiacc. — Mocksa: JIpoda, 2016.

4. TIlerpos, U. C. ®duzuka 1i1s MWKOIBHUKOB. 8 kiacc. [IpakTuueckoe pykoBoAcTBO. — CaHKT-
[TerepOypr: Jlutepa, 2015.

5. Copoka, H. H. Meroauka npenonaBanus pusnku B mkose. — Mocksa: Beicmas mkomna, 2021.

6. Maarkepumosa H.O., HlapmenoBa X.A. Pojab METO/IOB €CTECTBEHHO-HAyYHOI'O MO3HAHUS B
(hOpMHUPOBAHMHM MEXKIPEAMETHBIX 3HAaHMM ydamuxcs 1o ¢usuke. Bectauk KI'Y wuwm.
N.ApabGaesa, Ned/1, 2024

peueH3eHT: pu3nKa-MaTeMaTHKA WIMM/IEPUHUH KAHAUAATHI, 101eHT AkOexoB T.

552



