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METOIUKA UCITOJIB3OBAHUASA
MYJbBTUMEAHUA B ITIPEINIOJABAHUU
ACTPOHOMMUWH

AnucumoB B.1O., Auucumona HU.B.
Kpacnooapckuii mexuuxym ynpagnenus ungopmamuzayuu u cepsuca
anisimov2013@gmail.com

METHODS OF USING MULTIMEDIA IN TEACHING ASTRONOMY
Anisimov V.Y., Anisimova 1.V.

Krasnodar College of Informatization and Service Administration

B Kpacnomapckom Texnukyme Ympasienuss WnHdopmaruzanuu u
CepBuca mnpenofaeTcsi Kypc AacTPOHOMHMM JUISI BCEX CIIEHHMAIBHOCTEH
IIEPBOIO0  Kypca, KOTOPBIM COAEPKUT, KaK TEOPETHYECKUE, TaK M
OPAaKTUYECKUE 3aHATHS. OTH 3aHATUS TpeOyeT MHOXKECTBAa HaITISIHBIX
MarepuajoB M Yamle BCEro C  HCIOJb30BAHUEM  PA3JIUYHBIX
UH(POPMAITMOHHBIX TEXHOJIOTUH.

Pucynox 1. I[Inanemor Henmyn u Camypn

Opnum K3 pabOYMX MHCTPYMEHTOB aBTOpa SBIAETCS IUJIAHIIETHHUK
Apple 1Pad Air 1 nokonenus. OH TO3BOJSIET XPaHUTh U HCIOJIL30BATh
pas3nuyHble Marepuaibl g MPOBEIECHUS TEOPETUYECKUX 3aHATHH. ITO
MOTYT OBITb 3aKOHBI, ONPEEICHUS, TOHATHS, UICTOPUUYECKHE CBEACHUS IO
aCTPOHOMHMHM. A TaKXK€ YHCIOBBIE JaHHBIE MO PA3IUYHBIM HEOECHBIM
TeJaaM, CUCTEMaM TeJl U aCTPOHOMUYECKUM SIBICHUSIM.

IIpn wm3ydyenun COJHEYHOW CHUCTEMBI XOPOIIMM JIOIOJHEHHEM K
3aHATUSM Ha IJIAHIIETHUKE SIBIISIETCS acTpOHOMHYECKas mporpamma Solar
Walk. Ona mno3BojsieT TPOAEMOHCTPUPOBATH B pEATbHOM BPEMEHHU
U300pakeHrEe BCeX OONMBIIMX M KapJUKOBBIX IMIaHeT CONMHEYHON cUCcTeM, a
TaK)ke€ MHOTIMX CIYTHUKOB IUIAHET HauWHasg ¢ neneiabHol JIyHsl u
3aKaHYMBAasl 3araJlo4HbIM XapOHOM — CIyTHUKOM IutaHeTsl [lmyToH. DTH
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N300paKeHNs MOXKHO MPHUOIU3UTH, OTIAIUTh U TOBpAIIaTh BOKPYT JHO00H
ocH BpaueHus. [Ipuuem, n3o00paxkeHuss U ONMUCaHUsI HEOECHBIX TEJ B 3TOM
nporpamMme npezacTaBieHbl EBponeiickuM KOCMUYECKUM areHTCTBOM, U UX
U300paKEHNE MAKCUMAaJIbHO MPUOIMKEHO K pealbHbIM H300paKEeHUAM
HeOecHpIx Ten. Ha pucynke 1 mpencraBiieHbl HEKOTOpPbIE 0C0O00
uHTEpeCcHbIe 00beKThl COMHEUHOI crucTeMbl U3 nmporpammel Solar Walk.

KpoMe mporpamMMmbl Ha MUIAHIIETHUKE ABTOP AKTUBHO HCIOJIb3YET
Hay4YHbIE M HAy4YHO-TIOMYJISIPHbIE BUACOPOIMKH MO TeMe acTpoHomus. Ha
CErOAHSAIIHUN JI€Hb CYHIECTBYET OIPOMHOE KOJMYECTBO BUJIEOPOJIMKOB Ha
TeMy KocMoca. Camblii HW3BECTHBIM - 3TO aMEpPUKAHCKUN cepual
«Bcenennasy, kotopbiit Beixoawi ¢ 2007 mo 2016 roast.

B 3TOM cepuare ¢ momMoImip0 COBPEMEHHOM KOMITBIOTEPHOH Tpaduku
¥, OCHOBBIBAaACh Ha IMEPENOBBIX HCCIEAOBAHMIX B 00JACTH KOCMOcCa,
co3iareny (QuibMa CMOITIM BOCCO3/aTh TO, YTO MPOMCXOOUT HAa JIPYrUX
IUTaHeTaX, B APYTHX TaJIaKTHKaX, BOOOpPa3UTh Kakue (POpPMbI KU3HU MOIIIH
Obl pa3BUTHCS Ha JPYrux IutaHerax. B guibmax cepuana MOXHO YBHUIETb
KOCMUYeCKHe OeJCTBUS, NapaljieIbHbIe BCEICHHbIE, HEOObIYHbIE HEOECHBIE
Te€Jla W y3HaTb MHOIOE JPYyroe O TailHax KocMoca. BOT muiib 4acTe
Ha3BaHU CEpUil MEPBOTO CE30HA, U CAMU HA3BaHUS O MHOTOM FOBOPAT:

Ce3oH 1
2007, stm3on0B: 14

Onumson 1 Onumson 4

Cexpetsl ConHua FOnurep: ['uranrckas mianera
Onuzon 2 Smmzon 5

Mapc: Kpacnas mianera JlyHa

Onu3oxn 3 Onuson 6

Konern 3emin. Yrpo3sl u3 kocMoca Kocmuueckuii kopabib 3emis

EcTp emie onuH 10CTOIHBIN HayuHbl cepuan « CKBO3b YEPBOTOUHHY
¢ Mopranom ®@pumenom» (Puc. 2) - 3To aMepUKaHCKUN JOKYMEHTAJIbHbBIN
HAy9IHO-TIOMYJISIPHBINA cepras mpou3BoacTBa Discovery.
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Pucynox 2. Mopzan ©pumen

Cepuan paccMaTpuBaeT caMbl€ BOJIHYIOIIME TallHbl COBPEMEHHOM
Hayku. Cpeaum HHX BOIIPOC O CYIIECTBOBAHMM bora M WHOIUIAHETSH,
UCTUHHOM mnpupoje BceneHHoW, 3arajgka 4YEpPHBIX IbIp U T. 4. Takxke
IPEICTAaBIAIOTCS BHUJICHUS aBTOPOB BO3MOMKHBIX COOBITUHA M JOCTHKECHUU
yesioBeuecTBa B Oy/ayIieM, HalpuMep pe3yiabTraT OOHapy>KEHUsI U BCTPEUH C
Ipyrol  nuBWIM3anued, mobena Hax  crapeHueM. B ¢unbmax
3aICVICTBOBAHbl YYEHBIE CAaMBIX PAa3JIMYHBIX OTPACIE HAyKH CO BCETO
MHpA.

B Poccum TOXKE €CTh AOCTOMHBIE HAYYHO-TIOMYJISPHBIE CEpPHUAJIbI,
KOTOpBIE CTOUT MOCMOTPETh M NOKa3aTh CTyaeHTaM. Hampumep, HaydHO-
nomyisipHbId cepuan «Bonpoc Hayku ¢ Anekceem CemuxaroBeim» (Puc.3).
Benymmii npumiamaer Ha CBOKO I€pelady H3BECTHBIX YUYEHBIX M
HOMYJISIPU3aTOPOB HAYKH U 33JIa€T UM CaMble MHTEPECHBIE 371000/ JHEBHBIE
Bonpockl. ECTh cpeau MHOTOYMCIEHHBIX CEpUidl U (QUIBMBI IPO KOCMOC.
Hanpumep: cBepxHoBseie, [InyToH - 3amacHas muianera, Benepa u mHorue
apyrue. HyXHO oTgare AOMKHOE BeAylIEMY: OH YMEET IIPaBWIBHO
3a/aBaTh BOIPOCHI, U MO3TOMY (MIBMBI CepHajia CMOTPSITCS Ha OJHOM
JIbIXaHUU.



POCCHA 24

Pucynok 3. Anexceu Cemuxamos

Bce 3T cepuaibl MHTEpeCHbIE, MO3HABATENIbHBIE U aKTyalbHbIE, HO
BO3HUKAET BOIPOC: KaK IPHUBIEYb BHUMAHUE CTYIEHTOB K MPOCMOTPY
¢bunpma? Kak npaBuiio, BO BpeMsi MPOCMOTpa HAyYHOTO (hUIIbMa CTYJAEHTHI
HE CIIyLIAlOT, HE CMOTPSAT U Yallle BCEr0 3aHUMAIOTCsl CBOUMH JI€JIaMHu.

Jy1st mpuBIieYeHNs] BHUMAHUS CTYJIEHTOB K MPOCMOTPY (dUiIbMa aBTOP
UCIIOJIb3YET PA3HbIE METO/IBI.

Meton niepBbiit — «I[IAY3A». CyTh €ro B TOM, 4TO aBTOp B JIFOOOM
MOMEHT BPEMEHH Ha)KMMaeT Ha May3y U BbIOOPOUHO CIIpalllMBaeT, O YeM
ObLJ1a OCNeIHsAsS TeMa pa3roBopa B ¢puibMe. Ecinu CTyneHT He oTBeyaeT Ha
BOIIPOC, TO TOJY4YaeT HEYAOBJIETBOPHUTEIBbHYIO OLEHKY, KOTOPYIO OH €Ile
MOKET MCHPAaBUTh O KOHIA MPOCMOTpa. Eciin ke CTyAeHT BHHUMATEIbHO
CMOTpEN, TO OH OTBEYaeT M TOJyYyaeT B 3aBUCHUMOCTH OT OTBETa
MOJIOKUTETLHYIO OLICHKY: TP, YEThIPE WIIU MSATh.

Bropoit meton — «TABJIMIIA 3HAIO - HE 3HAIO». Bo Bpems
IPOCMOTpA CTYACHT 3aIOJHSIET TaOIuUILy, COCTOSIIYIO U3 ABYX CTOJIOIOB. B
IEPBOM CTOJIOLIE OH 3aIIMCBIBAET CBEACHMSI, KOTOPBIE 3HAJ J0 MIPOCMOTPA, a
BO BTOPOM CTOJIOLIE - T€ CBEJACHMs, KOTOpbIE Yyciblmian Brepsble. llo
KOJINYECTBY 3alIOJIHEHHOTO Marepualia U BhICTABJISIETCS OLICHKA.

Tperuit meton — « TABJIMIIA C JAHHBIMWy. labmon TabGmuisi
TOTOBUTCSA 3apaHee M CONEPKUT SUYEHKU. OTH sUeHKH HeoOX0TuMOo
3allOJIHUTh JAHHBIMH, KOTOpPBIE CTYAEHTHl MONydYaloT U3 (uibMa.
Hampumep, ecnu ¢puneM npo mnanety Benepa, To JaHHbIE PO HEE - 3TO
Macca, pajnyc, KOJU4eCTBO CIIyTHUKOB, KOCMUYECKHE CKOPOCTH, HAJTUUYHUE
arMocdepsl U T.J. YTOOBI MCKIIOUYUTH CIUCHIBAHUE M3 MHTEPHETAa BMECTO
npocMoTpa (puiibMa JaeTcsi HECKOJIBKO JaHHBIX JIOBYIIEK, KOTOPHIX HET B
buIBEMe U TOT, KTO CMOTPEJT (PHIIbM, UX 3aMOJIHIAThH HE OyJIeT.

Takum o00pa3oMm, MpaBUIBHOE HCIOIB30BAHUE MYJIbTUMEIUA B
IPENoilaBaHuy aCTPOHOMHUHU J€JIaeT ATOT Mpolecc Oosee HaISAHBIM U
WHTEPECHBIM, a 3HAYUT U O0Jiee MO3HABATEIbHBIM.
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HPUEMbI CMbBICJIOBOI'O YTEHHUA HA YPOKAX
OU3UKHU

bannynnukosa JI. J.

MBOY «bunvuupckas cpeouss ooueodpazosamenbHast WKoIa»
baldunnikova.7 l(@mail.ru

SEMANTIC READING TECHNIQUES IN PHYSICS LESSONS
Baldunnikova L. E.
MBOU Bilchir secondary school

du3uka — MpeAMET IIKOJIBHOW MPOrpaMMBbI, H3Y4YEHHE KOTOPOTO
HEBO3MOXKHO 0€3 OCMbICIeHHOro uteHus. Mcxoass u3 3Toro, A MEHs,
JaHHAsT TeMa Ha ypokax (U3UKMU SBIAETCS OJHMM U3 KIIIOUYEBBIX
HaIpPaBJICHUH pabOThI C IETHMHU.

3agauu, pemiaeMble NPH MCHOJIb30BAHUN MPHEMOB CMbICJIOBOIO
YTEHHUA HA YPOKAX (PUBMKHU:

e [IpuBuTHE  HABHIKOB  HAyYHO-HCCIEAOBATENbCKOM  PabOTHI
MOCPEACTBOM MPHUEMOB CMBICIIOBOTO UYTCHHUSI.

e Pa3Butue ymeHus n00bIBaTh WHMOpPMAIMIO U3 Pa3HOOOPA3HBIX
UCTOYHUKOB, 0OpabarbiBaTh €€ C TOMOIIBI0 KOMITBIOTEPHBIX
TEXHOJIOTHM.

o DopMHUpOBaHUE YMEHHUS KpPAaTKO W YETKO (HOPMYIHpPOBATH CBOIO
TOYKY 3pEHUSI.

e BocrnuTanue HaBBIKOB COTPYIHHUYECTBA B MPOIECCE COBMECTHOM
padoTHL.

YuuTthiBasi cOBpeMeHHbIe MOAXOAbl K YTEHHI0, BbLIECJSI0 s

ceds cienymwouiee:

e (opmupoBaTh HMHTEPEC K UYTEHUIO TyTEM  BHEIPCHUS
HECTaHJAPTHBIX (POPM U METOJIOB pabOTHI C TEKCTOM;

® OMpEAETATh XapakTep ACATEILHOCTH PA3TUYHBIX TPYII yUalTUXCs
npu paboTte ¢ yueOHUKOM;

e 00yyaTh CAaMOKOHTPOJIIO U CAMOOPTaHU3AIlUU B PA3IMYHBIX BUIAX
NEeSITETHHOCTH.

Ha ypokax ¢u3uku s MCHOIB3YIO CIEAYIONINE ACIEKThl Y4eOHOTO

MaTepuana:

* HCTOpPUYECKHE 0030PbI - OHU PEIIAIOT TAKUE BAXKHBIC 33]]a4H, KaK
(dbopMUpOBaHUE HAYYHOTO MUPOBO33PEHUS, JTFOOOBb K HAYKE;

* Quorpaduueckue cnpaBKd 00  yYeHbIX, HH:KeHepax,
CIOPTCMEHAX - S 3HAaKOMJIIO YYalluXcsi C OKU3HBIO U
JOCTH)KCHUSIMU JTIIOZIeH, BHECIIMX OOJBIIONW BKIJIAJ B Pa3BUTHE
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POCCHIICKOM1 U MHUPOBOIl HayKH, CIOpTa, 3TOT Ouorpaduyeckuit
Marepual CTUMYJIHPYET OBJIAJCHUE YYAIIUMHUCA CIOXKHOTO
y4eOHOro mMarepuana no (pusuke.

onucaHue Kiaccuyecknx pu3nuecKux IKCNePUMEHTOB;

* pelleHUe 3a4ay, CBS3AHHBIX € JKM3HBIO, TEXHUKOH u
NPOM3BOACTBOM, C HAYYHO- TEXHHYECKHM IMPOrpeccoM, ¢
AOCTHKEHHUSIMM ~ HAIIMX YYeHbIX M KOHCTPYKTOPOB -
OpUMEHEHHWE TaKuX 3a/Jad  aKTUBU3HPYET  MBICTUTEIbHYIO
JESITebHOCTh YYaIlIUXCsl, CIIOCOOCTBYET PAa3BUTHIO TEXHUYECKOTO
TBOpPYECTBA, MOBHIIIAET HHTEpEC K (pusmke u Texuuke, «Pabdora ¢
BONPOCHUKOM», KOTOPBIH (OPMHUPYET yMEHHE CaMOCTOSTEIHHO
paboTarh C TEeKCTOM, HAXOAUTh OTBETHI HA BOMPOCHI, BEIOUPATh U3
TEKCTa WM TNPUAYMBIBATH  3arojIOBOK, COOTBETCTBYIOIIUI
COZIEP’KaHUIO M 00IIEMY CMBICITY TEKCTa.

Kpamxkoe onucanue npuema:

VYyamuMmces npeajararo psiji BOIPOCOB K TEKCTY, Ha KOTOPbIE OHU
JOJDKHBI HAUTH OTBETHI. [IprueM BOMPOCHI M OTBETHI TAIOTCA HE TOJBKO B
npsiMoii (popMe, HO U B KOCBEHHOH, TpeOyIOIIeH aHanu3a U pacCyKAcHus,
OMopsl Ha COOCTBEHHBIM oOnbIT. [locie caMOCTOSTENBHOIO TOMCKA,
ydaiuecs: OOCYXKIaloT B Tapax OTBEThI, YTOYHSIOT HUX, OOCYXHAalOT B
Kiacce. 3amaHus JaHHoro Ttumna BkimrodeHsl B KMM OI'D mo dusuke.
TekcTrl ucnonb3yem takxke ¢ KM OI'D.

Ha ypokax pu3nku mpoBOXKYy CHUCTEMATUYECKYI0 PabOTy C TEKCTOM
y4eOHHMKa, UCTIOIB3Ysl NMPUEM «Bompochl K TEKCTY y4eOHUKA.

O1oT npuém GOpMUPYET YMEHHE CaMOCTOSATENbHO padoTaTh C TEKCTOM
yuyeOHMKa WK J000H Apyroil medatHo uHpopMauuen, (GpopmynrpoBaTh
BOIPOCHI, pabOTaTh B Mapax.

Hanpumep, nzydas temy «Auddys3us» B 7 ki1acce mpuMEHSIO

AJITOPUTM 3TOr0 npueMa:
o IIpounraiite TeKCT.
o Kaxkue crnoBa BcTpeuarorcs B TekcTe HambOosee yacto? CKOJIBKO
pas?
« Kaxue cnoBa BbieneHs! xupHbiM mpudTom? [ouemy?
o Ecnu Obl BbI UMTaNIM TEKCT BCIYX, TO, KAK OBl BBI JAJIA MOHSATh, YTO
3TO MPEJIOKEHHUE [NIABHOE?
OToT mpUEM S HCIONB3YI0 Ha 3Tane (QOpPMHUPOBAHHUS HOBBIX 3HAHUH,
NIEPBUYHOTO 3aKPEIUICHHMS.
[To mepe nepexosa OT Ki1acca K KJIacCy YCIOXKHSIO MPUEMBI, CLIOCOOBI
YTeHUS U 00paboTKH HHpOpMAIUH.
Jns ycBoeHus (QOpMyl, €IWHULl W3MEPEHHs Mpeasiararo JACTAM
BOIIPOCHO-OTBETHBIE YNPAXHEHUs, HEOOIbIIME (PUINYECKHE TUKTAHTHI,
3aJlaHds «HAa JIONOJIHEHWE WH(OpPMALMN»: 3aloJHEHUE IHPOIYCKOB B
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TEKCTE; 3aBEpLICHUE NpeyioxKeHns. Hanpumep, B 8 kiacce 1o teme « Buael
TeIUIonepeaayny JeTsAM Mpeajarard JAUKTaHT, peOsTa, OCHOBBIBASCh Ha
CBOMX 3HAHMSIX, JTOJDKHBI BCTaBUTh TepMHUHBI OO0 1udpel. IlomobHas
NEeSATENbHOCTh MOMOTaeT YYEHUKAM pa3BUBATh JIOTMYECKOE MBIIJIEHUE,
ONMPATHCS HA TEKCT naparpada, ero oTeabHbIe MyHKTHI.

Ilpumep: lonumure NpeaioKeHUs:

1. BHyTpeHHsISl SHEPTHS 3aBUCHUT OT...

2. JIa cnoco0a u3MEHEHHs] BHYTPEHHEH SHEPTHH. . .

3. Bunel Tenionepenayu. . .

4. Tlepenaua sHeprud OT OAHOTO Tela K JAPYroMy WIH OT OJHOM

MOJICKYJIBI K JPYTOH. . .

B ydeOHuKax ¢uU3MKKM MHOTO PA3IUYHBIX TaONUIl, B KOTOPBIX
uH(opManus, NpeCTaBlIeHa B CBEPHYTOM BHUJIE, OHA COJIEPKUT HE TOJIHKO
JTAaHHBIE, HO €Ille 3HAHUs, KOTOPbIEC HAJI0 U3 HEE T00BITh.

Mos 3ajmada, HayuuTh paboTaTh ¢ Takod HMHGPOpPMaLUEH,
MaKCHMaJIbHO pa3BOpayuBaTh U MpeoOpa3oBbiBaTh. CHavalla aHAIM3UPYEM
Ta0JIMIly C MOMOILBIO aIrOpUTMa, YTOOBI CHOPMHUPOBATH HABBIK PalOTHI,
JIOBECTH €ro J0 aBTOMaTh3Ma. YYeHMKH 7-11 KiaccoB, 4TOOBI COCTaBHTH
aHaJu3, OTBEYAIOT Ha PsiJl BOIIPOCOB U BHIMIOIHSIOT 3aJaHUE.

AHanu3upyeM Tadauly:

1. Kak nassiBaercs tadmuma?

2. Yrto mpencraBieHo B Tabnuie?

3. B xakux eguHUIIAX U3MEPSAIOTCS TAOTUYHBIC JaHHBIC?

4. Kakyto 3aKOHOMEPHOCTH (3akoHOMepHOCTH) Bl Habmomaere?

5. [IpenyioxuTte cBOE 0OBSICHEHNE BBISIBIICHHON 3aKOHOMEPHOCTH.

6. Kakoe mpakTudeckoe 3Hau€HNUE UMEIOT TJAHHBIC TaOTUIIbI?

ITo TakoMy ke MPUHIUITY

AHajusupyeM popmyary:

1. Kak Ha3wiBaetcsa popmyna?

2. Kakue ¢puzndeckue BeTUYUHBI CBA3BIBAET MEXKy COO0M?

3. KakoB B MaTeMaTnyeCcKoOi 3aBUCUMOCTH ?

4. Ectp 1 B popMysie TOCTOSIHHBIE KOADPUITUEHTHI?

5. Kakue mpousBoHbIe POPMYITBI MOXKHO €I1I€ MTOTYYUTh?

6. OnpenenuTh rpaHUIIBl TPUMEHEHUS (HOPMYIIBIL.

JlaHHBIN MpUeM HUCIHOJIb3yeM KaK Ha ypOKax pelieHus 3ajad, TaKk W IMpu
nmoaroroske x EI'D.

PaGory 1m0 CMBICTIOBOMY UYTEHHIO TPOBOXKY Ha JIOOOM JTare
oOy4eHust pusuke:

Ha orame akryanus3anuu 3HaHUM, UCHONb3YyIH0 NpuéM «BepHble u
HeBepHbIE yTBep:KIAeHns» win «Bepure 1u BbI?»

Hanpumep, B 9 kiacce, TeMa «MarHuTHOE MOJe» MPeIaral0 HeCKOJIbKO
YTBEPKICHUN:
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1. MarnuTHBIE TONIOCHI 3eMJIM HaXOASATCS Ha Teorpaduyeckux
IIOJIFOCAX.

2. Ha momrocax MarHUTOB OOHApY’>KUBAIOTCS HanbOojee CHUIIbHBIE
MarHuTHbIE JEHCTBUS.

3. MaruutHbI€ MOJIFOCH MArHUTA HAa3bIBAIOT CEBEPHBIN U FOXKHBIH.

Oror npuém  QopmupyeT y yyallMxcsi YMEHHE ~aHAJIU3UpPOBATh
uH(pOpMaLIMIO, YMEHHUE OLIEHUBATh (PaKThl, YMEHUE OTPaKaTh CBOE MHEHHE.

Pemenue 3agay npu u3ydyeHUU (QU3MKHU SBISETCS HEOThEMIIEMOMN
COCTaBHOM 4acThIO Mpolecca 00yYeHusl.

CwMmbIcioBO€ UTeHHE (PU3UUECKOM 3a/laud OPTaHU3YIO MO ClenyIolen
cxeMme:

Bo BpeMsi 3HAKOMCTBa C TEKCTOM 3aJayd BBISABISETCS OCHOBHAs MBICIb,
BbIOMpAETCsl HEU3BECTHAs BEJIMYMHA, TOJOUPACTCS AITOPUTM PEILICHUSI.

Ha ypokax pemeHus 3amad WMCHONB3YI0, Hanpumep, TPHEM
«HaMepeHHOHl ommOKuW». Pemas ¢uznueckyro 3anady, nei1ar0 HAMEpEHHO
omnOKy. IIpemarato cnenars npoBepky. [Ipu npoBepke OTBET HE CXOAUTCS.
Nyt ommOky. Jletn pemator npobieMy. Ilociie 3Toro ydamuecs o4eHb
BHMMATEJIBHO CIIEIAT 3a pElIeHUMEM 3adadd. Pesynbrar 3Toro mnpuema -
BHMMATEJIIbHOCTb U 3aMHTEPECOBAHHOCTD Ha YPOKE.

CMBICIIOBOE UTEHHE TAKKE MPUMEHSIO IPHU MOATOTOBKE JOMAIIHETO
3aJlaHud: Tepecka3 mnaparpada, OTBETbl Ha BONPOCH K maparpady,
JOKJabl, MPOEKThl (JOMAIIHUNA HKCIEPUMEHT, H3rOTOBIICHHE MOJEIe
npuOOPOB), CAMOCTOSATEIBLHOE WM3YYEHHE TEM, KOTOpBIE ydalluecs MOTyT
pazo0paTh 6€3 MOMOIIN YUUTEIIS.

BaxkHast posib CMBICJIOBOMY UTEHHIO B TIPENOJABaHUU (PUIUKU
OTBOJIUTCSl U TIPU BBINIOJHEHUH JIabopaTopHbIX padboT. He Bianes maHHbIM
HABBIKOM, YyYalllUECs HE MOTYT CaMOCTOSITEIbHO BBINOJHHUTH 3aJaHUs K
nabopatopHoi paboTe, Mmpearal0 OCMbICIEHHO MPOYUTATh HHCTPYKLHUIO U
BBIIIOJIHUTB 33JIaHUE CAMOCTOSITENIBHO.

Cuuraro, 4TO MO OMBIT PA0OTHI [0 CMBICTIOBOMY UTEHHUIO U pabOTeE C
TEKCTOM Ha ypOKax (PU3UKHU MOXKET ObITh UCIOIb30BaH YUUTEISIMHU.

CIIMCOK JIMTEPATYPbI

1. JIsx B.II. Ucnonb3oBaHue AUTEpaTypHBIX MaTEPHAIIOB MPU O0yUYeHUH (HU3UKE
(http://vpl54.narod.ru/index.html);

2. KpeutoBa O.H., MymraBunackas M.B. HoBast numakTika COBpEeMEHHOTO ypoOKa
B ycnoBusax BeeneHuss ®I'OC OOO: Meronuueckoe nocobue. CI16.:KAPO,
2014. — 144c.

3. dpycoBa M.B. ®opmupoBaHre HABBHIKOB CMBICIOBOTO YTCHUS M PabOTHI C
TEKCTOM Ha ypokax (pusmku//MexxayHapoJHbIA HMIKOJIbHBIA HAYYHBIN BECTHUK.

—2017.—Ne 4.
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BbIAIBTEHUE MOTUBAIIHOHHBIX ®PAKTOPOB
YYEBHOU AEATEJIBHOCTHU Y CTYAEHTOB
CHIO B ITPOECCE OBYUYEHUSA ®PU3UKE

bapanosckas A.M., Jlankuna M.II.
BIIOY OO «Omckuu mexHuKym MACHOU U MOJIOYHOU NPOMBLULTEHHOCU»
DI'FOY BO «Omckutl 2ocyoapcmeeHnHblll yHugepcumem um. O.M.
Jlocmoesckozo»

IDENTIFICATION OF MOTIVATIONAL FACTORS OF
EDUCATIONAL ACTIVITY AT STUDENTS OF SVE IN THE
PROCESS OF TEACHING PHYSICS

Baranovskaya A.M., Lankina M.P.

Omsk College of Meat and Dairy Industry
Dostoevsky Omsk State University

OMCKHIA TEXHUKYM MSACHOM M MOJOYHOM NPOMBIIUIEHHOCTH
(OTMMII) yxe Gosee 50 yieT BBITyCKAaeT BOCTPEOOBAHHBIX CIICIIUATUCTOB,
0e3 KOTOPBIX HEBO3MOXHO TMPEJACTABUTh COBPEMEHHYIO THUIIEBYIO
NPOMBIIUIEHHOCTh. K coxaneHuto, B MocleaHee Bpemsi HaOmIromaercs
CHIDKCHHE YPOBHS YYEOHBIX BO3MOKHOCTEH CTYIEHTOB TEXHUKyMa B
yueOHoM mporecce. OTMeyaeTcss Kak CHU)XXEHUE YPOBHS 3HAHUU MO
Pa3IMYHBIM TUCIUIUIMHAM, TaK U HAJIUYUE BBIPAKEHHBIX 3aTPYAHEHUN MpU
YCBOGHMHM HOBOIO Marepuaia, chaja OOIIEKYJIbTYpPHOTO YPOBHS H
MO3HABATEJILHOTO HWHTEpeca K oOydyeHuto. B oOydyenuum oaHy u3
BOXHEHIIMX  pOJied UIrpaeT MOTHUBAIMS, KOTOpas CIOCOOCTBYET
JOCTM)KEHHMIO  TIOCTaBJIEHHBIX LeNel, Mo0yXJaeT K AaKTUBHOCTH,
(dbopMUpyeT MO3HABaTENIbHBIA MHTEPEC K MPEAMETY WM OObEKTy. Takum
00pa3oMm, akTyaJbHOU SBJsETCS MPoOIeMa 3aMHTEPECOBAHHOCTH CTYACHTOB
B 00y4YEHUHU, MOCKOIbKY TOJBKO BOCIPUMMYHUBLIA K OOYyYEHHUIO CyOBEKT
MOKET BIOCJEICTBUU MPEBPATUTHCS B KOHKYPEHTOCIIOCOOHOTO Ha PBIHKE
Tpy/a CIeNHUAaINCTA.

Crynentst CIIO sBnstoTcst ompeneiaéHHOM mpodeccHoHaNbHON
Ipynmnou, OOIIECTBEHHON (YHKIIMEH KOTOPOW SIBISIETCA NPHOOpETeHHE
COOTBETCTBYIOIIUX 3HAHWUM, HABBIKOB CAMOCTOSITEIBHOM TBOPYECKON
nearenbHOCTH. [lo3HaBaTeNnbHBI HWHTEpeC MJisl CTYACHTOB CTAHOBUTCA
CWIBHBIM  MOOYAWTENEM pPa3BUTUS JIMYHOCTH, €€ MHTErPaTUBHBIX
JUYHOCTHBIX oOpa3zoBaHui (aKTUBHOCTH, CaMOCTOSATENbHOCTH,
paboTOCIOCOOHOCTH, CTPEMJIEHHMSI K TIOMCKY, TBOPYECTBY, COLIMAJIbHO-
HPaBCTBEHHOM HampaBiieHHOCTH). Ho BepHO U MBI, IeAaroru, NOHUMaeM,
YTO UMEHHO CIIy>)KMT UCTOUYHHUKOM HHTEpeca JIJIsi COBPEMEHHOTO CTyAeHTa?
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Campblif IpocTOil cI0OCOO OTBETUTH HA MOCTABIECHHBIA BOMPOC — MPOBECTHU
OMpOC 00YUaIOIINXCA.

Kommiekc  memarormdeckux  ucciaefoBaHUW 1o mpobieme
aKTUBHU3alMM  y4eOHO-NO3HABATEIbHOM  JEATENbHOCTH  MO3BOJIAET
packpbIBaTb 3HAUYUTENbHBIE pPE3epBbl (POPMUPOBAHUS MO3HABATEIBHBIX
MHTEPECOB U COBEPUICHCTBOBaHUS Y4YeOHOro mporecca. BzaumocBszb
Pa3NUYHBIX BHUJOB JACSATEIBHOCTH M UX B3aWMOJEUCTBHE MEXIY COOOM
MO3BOJISIET BKJIIOYUTh OOYyYalOUIUXCSd B AaKTUBHBIM IMPOILIECC YYEHHS,
BBIIBIDKCHHUSI M PEIICHUS TO3HABATENbHBIX 3a7a4, OCYIIECTBICHUS
IPOEKTOB,  AKTUBHOTO  ONEPUPOBAHUS  croco0amMu,  MPHUCYIIUMU
KOHKPETHBIM  BHUJIaM  JEATEJIbHOCTH, MAKCUMaJIbHO  HCIIOJIb30BaTh
NOTEHIMAJ B3aUMOCBSI3U JIEATEIHLHOCTH B YyUeOHOM IMpoliecce, MpuoImkas
y4alerocs K Ho3uluu cyObeKTa ASSITEIbHOCTH, & HE IPOCTO UCIIOTHUTEIS.

Hameit 3amaueii BwicTymaer pa3paboTka crmoco0a BbISIBICHUS
MOTHBAI[MOHHBIX (PAKTOPOB YYEOHOU JEATENbHOCTH, HMX JUArHOCTHKA,
aHanu3, pe3yibraT KOTOPOro MO3BOJUT CHOPMYIMPOBATh PEKOMEHIAINU
JUISL TaJIbHEWILEro YCOBEPIIEHCTBOBAHUSA 00pPa30BaTebHOIO Ipolecca C
LENbI0 TOBBIIIEHUS HHTEpPEca K HU3y4aeMOMY IMPEAMETY, MOSBICHUS
CTpEeMJICHUS U3y4aTh ero Ha 0oJiee IITyOOKOM ypOBHE, 4TO, B CBOIO OY€pEeib,
MOCITYHUT MOBBIIIEHUIO YPOBHS YU4eOHBIX Bo3MOkHOCTe cTyneHToB CIIO.

JI71st BBISIBIIEHUS MOTUBAIMOHHBIX (DaKTOPOB y4eOHOM NESITebHOCTU
CTYICHTOB HaM{ OBLI MpPOBEJEH OIPOC CTYACHTOB IepBOro kypca. B
onpoce npuHsaau yyactue 105 cTyneHToB, oOydaromuxcs Ha IEPBOM Kypce
B 2019 rogy u 92 crynenta — B 2022 rony. Ankera (cMm. IIpunoxenue 1)
coctoszla M3 12 BONPOCOB, BKIIOYAKOUIUX BHJIBI JIEATEIBHOCTH U3
pPa3IUYHBIX 00JaCTel: SKCIEPUMEHTAIbHOMN, MEPCENTUBHOM, OIIEHOUHOU U
ap. W3 mpenioxkeHHbIX BapUaHTOB CTYIEHThI MOIVIM BBIOpATh OAWH WJIU
HECKOJIBKO, C KOTOPBIMU OHU COIVIACHBI; HA Psii BOIPOCOB IMPEAINOJIArajcs
pa3BEpHyThIM oTBeT. ConepkaHue OTBETOB BKIIIOYAJTO B C€0sl KaK HAIWYUE
NOJIOKUTENBHOTO 3 dexTa, Tak MU oTpuuarenbHoro. IlomokuTenbHbIM
3¢ (deKT 3aKIII0YEH B OTBETAX, B KOTOPHIX MPOSBISETCA UHTEPEC K TOMY WIIH
WHOMY BHIAY JesTenbHOCTH. OTpunarenbHbiii 3(PQexT BbIpaxkancs B
0e3pa3IMYHOM OTHOIICHHH.

Jns 00paboTKH pEe3yNbTaToOB UCIIOJIb30BAJICS
MHOTOGYHKITMOHANBHBIA KpuTepuit @Dumepa [1]. Kpurtepmit ®umepa
IOpelHa3HayYeH [UIsl CONOCTAaBIEHUS JBYX BBIOOPOK IO  YacTOTE
BCTPEUAEMOCTH HWHTEpecyrmero uccieaoparens sddekra. Kpurepwmii
OLICHMBAET JIOCTOBEPHOCTh PA3IMYHUIA MEXy MPOLEHTHBIMU JOJISIMH JIBYX
BBIOOPOK, B KOTOPBIX 3apPETUCTPUPOBAH MHTEPECYIOIINI HAC 3PPEKT.

B kagectBe nmpuMepa pacCMOTPUM JIECATBIM BOIIPOC TeCTa: «XOTEIU
Obl Bbl IPUHATH YYaCTHE B OLIEHUBAHUM KOHTPOJIBHBIX M CAMOCTOSITENIbHBIX
paboT — JIMYHO BalWMX U Bammx ToBapuuieii? Kak Bel cuumraere, 4ro s
3TOro Hy»kHO? Bynmer nu juisi Bac 3TO MOJIE3HBIM?», CPABHUB PE3YJIbTaThl
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JUIsl TPYIIII BTOPOM CEPUM HCIBITYEMBIX. [[aHHBIM BOIPOC XapaKTepu3yeT
CTpeMJIEHUE OOy4YarolUXCsl K OLEHOYHOUM NIeSITeNbHOCTU. byneM cuuTars,
yto «EcTh »(dexr» mnpu MNoaoKUTETbHOM OTBET€ HAa MOCTaBJICHHBIN
Borpoc, u «Her saddekray npu orBere orpunarensHoM. [Ipu npoBeneHun
CTaHJApPTHOM MpoLEeyphl pacuyeTa morydaeM O*,,, = 3,172.

[TonyuyeHHOE SMOUPUYECKOE 3HAUYCHHUE O*,,; HAXOJUTCS B 30HE
3HaYUMOCTH. Ha OCHOBaHWHM TMOJYYEHHOIO pe3yJibTaTa MOXKHO CJiejiaTh
BBIBOJI, YTO 10 CPABHEHUIO CO CTYACHTAMHU I'PYMIbl 162 CTyAEHTHI TPYIIIbI
161 He MpOABIAIOT MHTEPEC K OLICHOYHOW MESATEIbHOCTH. AHAJIOTMYHBIM
00pa3oM MOXHO MPOAHAIU3UPOBATH OCTAIbHBIE BOIMPOCHI MO Pa3TUYHBIM
BBIJICJIEHHBIM TPYIIaM UCIBITYEMBIX.

Ha ocHoBanum naHHOrOo KpuTepus ObLT MPOBENEH aHAIM3 KaXkKIOTO
BOIIPOCA Y OBLIN BBISIBJICHBI 3HAYCHUS OF,y .

Jlns BeIsiBIEHUS (DAKTOPOB, BIUSIOINIMX HAa YpPOBEHb MOTHBAIUU
oOy4Jaronuxcsi, BCE HCHBITYeMble ObUIM pa3leieHbl Ha JBE TPYNIbl B
YETBIPEX CEPUsX, KOTOPhIC MPUBEICHBI B TabmuIe 1.

Tabnuia 1. Pacnipeenenue rpynn UCOBITYEMBIX IO CEPUSM PE3YJIBTAaTOB

Cepuu | rpynmna Il rpynma
pe3yJabTaTOB

TexHonoru Msca U MSICHBIX | TeXHOJIOTH MOJIOKA U

1 npoaykToB (112 rpymnma) MOJIOYHBIX IPOAYKTOB (121

rpynna)

MOoOHTaX U TEXHUYECKas MOoOHTaX U TEXHUYECKas

2 skcrryatanuss XKM u Y skcrryatanusi XKM u ¥V
(161 rpynma) (162 rpynma)

3 JleBymiku IOHomun
TexHonoruueckoe MexaHHu4eCcKOEe OT/ICJICHUE

4 otaenenue (rpynnsl 112 u | (rpynmel 161 u 162)
121)

B nepBoii cepun pe3yapTaToB B 30HY 3HAYMMOCTH MONAIH BOIPOCHI
2 1 5, Ha OCHOBAaHMM YE€rO0 MOXHO CJENATh BBIBOJ, YTO CTYAEHTHI 112
IpynIbl  MOPOSIBISIIOT  OONBIIMKA  MHTEPEC K  €CTECTBEHHOHAYYHBIM
JUCUUIUIMHAM, a TakXe 0oJjiee CKJIOHHBI K aKTMBHBIM (hopmam ydeOHOMH
JEATEbHOCTH MO CPAaBHEHUIO CO CTyJIeHTaMu Ipynisl 121.

Bo BrOpo#i cepum pe3ynbTaroB 3HAYUMMBIE PACXOKIAEHUS MOXKHO
HabOmonath B Bompocax 5 u 10, 4To cBUIETENBCTBYET O Oojiee aKTUBHOU
MO3UIIMU CTYIEHTOB 162 Tpynmbl B y4eOHOW M OIEHOYHOM NEeATEIbHOCTH
10 CpaBHEHHUIO cO cTyaeHTamu rpynmsl 161. [Ipu sTtom B o0enx rpymnmax
pedsATta oTMeyanu MOJE3HOCTh Y4YacTHsl B KOHKypcax M OJMMIINAAax, HO
CTyAeHTHI Tpymnmbl 161 cuntaroT coOCTBEHHBIM 00pa30BaTEeIbHBIA yPOBEHb
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Ype3BBIYAHO HU3KUM WU HE PEHIAroTCsl MPUHUMATh y4acTHUE B MOAOOHBIX
MEpPONPUATHAX, O UYEM HAIMCAJIN B AHKETE.

CpaBHeHHE TI0 TEHAEPHOMY MPHU3HAKY B CEPUM PE3YJIBTATOB
BBISIBWIO, YTO B 30HY 3HAaYMMOCTH Tnomaiaud Bompocel 7, 9 um 11.
BbIsicHUIIOCh, YTO JEBYWIKM Jaxe O0oJjiee CKIOHHBI K IPOBEICHHUIO
HKCIIEPUMEHTOB U OIBITOB BO BpeMsl YUYEOHBIX 3aHSATUH, XOTA ITOT
napaMeTp SIBIISIETCS JOBOJBHO BBICOKMM U y FOHOIIEH. Takke IOeByIIKH
0osiee CKJIOHHBI K aKTUBHBIM JCHCTBHUSM, TOTOBBI Y4acCTBOBATh B JEJIOBBIX
UTpax WIA XOTEIH Obl CAMOCTOSTEIBHO MPOBECTU 3aHITHE WIIA €r0 YacTb.
HexoTopble neByIIKM HAamMCald, YTO YK€ UMEIU IOJOKUTEIbHBIA OIBIT
IIPENOIaBaHusl B CPENHEM IIKOJIE, K NIPUMEPY, BO BpEMs IPOBEIACHUSA JHS
CaMOYIIPABJICHMUS.

B nocnemgneil, 4YeTBEpPTOM CEpUM  PE3YJIBTATOB  MPOBOIAUIICA
CPAaBHUTEIIbHBIA aHAJIU3 MEXKIY CTYICHTAMHU pa3IMYHbIX OTACICHUM,
MEXaHUYECKOTO M TEXHOJOTMYECKOro. B 30HY 3HaYMMOCTH mnoNaIx
Boripockl 1, 7 m 9. ComiacHO BBISIBIEHHBIM pE3yJIbTaTaM, CTYICHTBI
TE€XHOJOTUYECKOTO OTHEJICHHS] MPOSBIAIOT OOJBIIYI0 CKIOHHOCTh K
OoOy4YeHHUIO0 B II€JIOM, O Y&M CBUJIETEIBCTBYET M OOJee BbICOKas TEKyIlas
ycneBaeMocTh. Bompockl 7 1 9 Takke yKa3blBalOT Ha 0Oojiee aKTHBHYIO
MO3ULIMIO0 CTYJIEHTOB TPYNN TEXHOJOTHMYECKOTO OTIEIEHUS B IIPOLEcce
oOydeHus (pU3MKe.

AHanornyHeiM 00pa3oM OBUIO TPOBEIECHO HCCIENOBAHUE IO
BBISIBJICHUIO MOTHBAIMOHHBIX (haKTOpOB ydeOHOU aestenbHOCTH B 2022
roay. 31ech HauOOoNbIINE Pa3INyus, MOMABIINE B 30HY 3HAYMMOCTH, ObUIH
BBISIBIICHBl B UETBEPTOM CEpUU PE3YJBTATOB: HAIUIO eme Oolee
BBIPAXXEHHBIN CIaJ aKTUBHOCTH B IO3ULUHA CTYJEHTOB MEXaHUYECKOIO
OTAENEHUs] K u3ydeHuto @u3uku. OcTanbHblE CEpUU  PE3YJbTaTOB
JEMOHCTPUPYIOT CXOIHBIE ITOKA3aTENH.

bonpuioi  WMHTEpEC  NPEACTAaBIsAECT  CPAaBHEHUE  PE3YJILTATOB
MOHUTOPUHTA MOTHUBALMOHHBIX (DaKTOPOB Y4YEOHOW JAEATENbHOCTH B
pasHble To/ibl 00yueHusi. B ucciaenyemom nepuojie yueOHbIN mporecc ObLI
NOJIBEPKEH BBIPAXKEHHBIM KAauE€CTBEHHBIM M3MEHEHUSIM B CBS3M C
JUIUTENbHBIMU TEPUOJAMH JUCTAHIIMOHHOTO OOy4eHHUsI, 00yCIOBIEHHBIMU
amuaeMuel KopoHaBupyca. B Tabmuie 2 mnpeacTaBieHbl pe3yibTaThl
pacueta kputepus duiiepa Juisi CTyAeHTOB mnepBokypcHrukoB OTMMII,
nepsas rpynna cooreTctByeT 2019 rony o0yuenus, Bropas — 2022 rony.

Tabnuua 2. Pe3ynbrarel pacuera kputepusi Ouiepa

Ne «Ectb 3ppexry», % O* o oma
BOIIPOCA I Il

1 56,6 40,2 2,12 BOIIpoca

2 67,1 77,2 6,10 3HAYMMOCTH

3 96,1 90,2 1,54 HE3HAYMMOCTH




Ne «Ectb 3@ dexty», % — o
BOIIPOCA I Il

4 75 70,7 0,62 HE3HAYUMOCTH
5 447 37,0 1,01 HE3HAYUMOCTH
6 90,8 95,7 1,28 HE3HAYMMOCTH
7 92,1 95,7 0,98 HE3HAYNMOCTH
8 86,8 70,7 2,58 3HAYMMOCTH
9 84,2 34,8 6,85 3HAYUMOCTH
10 57,9 33,7 3,15 3HAYHUMOCTH
11 447 34,8 1,32 HE3HAYUMOCTH
12 38,2 43,5 0,69 HE3HAYMMOCTH

Kax BujHO B3 TaOnuIe 2, B 30HY 3HAYMMOCTH ITOIIAJIA BOIIPOCHI 2, 8,
9 m 10, orBewarompe, B TOM YHUCIE 32 KOMMYHHUKAaTHUBHBIE HABBIKH
UCIIBITYyeMbIX. He MCKIIIOueHO, YTO JUIMTENBHBIN MEepHoj] BHEAYIUTOPHOIO
JUCTAHIIMOHHOTO O0yYEHUs MPUBEN K BBISBICHHBIM MOCIEICTBUAM, JIAIIAS
00y4Jaronuxcsi BOSMOKHOCTH JIJIi OCBOEHUSI JaHHBIX HAaBBIKOB. OCOOEHHO
3¢ (PEKTUBHO KOMMYHUKATHUBHBIE CIIOCOOHOCTH B TMpOIECCe H3YyUYCHUS
GbU3UKK pa3BUBAIOTCS B TpoOIIECCe MPOBEACHUS J1a0OpaTOPHBIX PadoT,
IPOBOAMMBIX B IMapax WJIM MallbIX rpymmnax. Bo BpeMs IUCTaHIIMOHHOTO
oOy4yeHUsl JaHHBIN BUJI B3aUMOJICUCTBHS ObLT MPAKTUYECKU UCKITIOUEH.

TakuM 00pa3oM, U3 BBIIICTIPUBEICHHBIX HAOMIONEHUNH MOXKHO
cAenarh BBIBOJ, YTO coBpeMeHHble cTyneHThl CIIO 3agacTyro sIBISIOTCSA
MACCUBHBIMHU, HE TPOSIBISI JKENaHWS K YYACTHIO B JIFOOBIX BHIAX
NeATeNIbHOCTH. B pe3ynbrare aHKETUPOBAHUS BBISBICHBI MPEANOYTEHUS
psfa CTyACHTOB: 3HAKOMCTBO C HOBBIMH BHJIaMH y4€OHOW NEATEIHLHOCTH,
U3JIOKEHUE Marepuajia C T[OMONIbI0  HAMIAHBIX  MaTepuaioB —
BUJICOPOJIUKOB, MPOBEJICHUE OIBITOB U HKCIIEPUMEHTOB C MPUBJICUCHUEM K
Y4acCTUI0O B HHUX CTYIACHTOB, MPOBEJACHUE TEMATUYECKUX IPEAMETHBIX
AKCKypcuil. MpbI TpeamnoyiaraeM, 4YTO BKJIIOYEHHWE B YYEOHBIM TMpoliece
yKa3aHHBIX BHJIOB JCSATEILHOCTH MPEMNojiaBaTelii U CTYJAEHTOB CIOCOOHO
MOJIOKUTEIBLHBIM 00pa30M CKa3aThCsl Ha MOBBIIEHUH MHTEPECA CTYJIECHTOB
K U3y4YeHHI0 (u3uKu u 0o0ydeHuro B 1enoM. Takxke HeoOxoaumo Oosee
IyOOKO M3Y4YUTh BIWSHHUE JUCTAHIIMOHHOTO OOYYEeHHs Ha WTOTH
00pa30BaTeIbHOTO  MPOIECCa, TOCKOJIBKY  BBISBICHHBIE  Pa3IHYUS
MOTHUBAIIMM CTYICHTOB K OOYYEHHUIO YKa3bIBalOT HA CHUXXEHUE YPOBHS
KOMMYHUKATUBHBIX CIIOCOOHOCTEM.

CIIMCOK JIMTEPATYPbI

1. Cunopenko, E. B. Meronbsl MateMatudeckoit 00pabotku B nicuxonoruu. CIIb.:
OO0 «Peuny, 2002. 350c.
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[Ipunoxenue 1
AHKeTa

YBaxkaeMbl€ CTYyIE€HTHI!
IIpocuM Bac OTBETUTH Ha BOIIPOCHI ATOM aHKEThI. Eciu cpenu npeasioxkeHHOro
BapUaHTa OTBETA €CTh T€, C KOTOPBIMU BbI COITIACHBI, OTMETHTE HX.

1. Kaxoii mpeameTt HpaBuiics Bam OoJbiie Bcero B mkosne? [Touemy?

2. HpaButcs i BaM (pu3HKa Kak MpeaMeT U oueMy?

3. 3arpyaHsierech JIM BbI B pelieHuu 3a1a4 no ¢usuke? Ecnou na, To mouemy?

a. [11oxo 3Har0 MaTeMaTuky;

0. He noHnMaro yciosus 3anauu;

B. He 3naro, kakue ¢popMysibl HCIIOIB30BATh;
r. He ymero nenarb rpaduxu u ueprexu;

A. CuuTaro, YTO MHE 3TO HE HYXKHO.

4. Kak BbI cuuTaere, oJI€3HO JIM IPOBEIEHNE KOHKYPCOB U OJIMMITUAJ] MEXKIY
cTyAeHTamu?

a. Jla, T.k. 3T0 criocoOCTByeT Oojiee ITyOOKOMY M3yUEHHUIO MaTepuana;
0. [la, T.K. CTaHOBUTCS UHTEPECHEE U3y4daTh MPEIMET;

B. MHe 3T0 06e3pa3nnyHo;

r. Het, 370 TONBKO OTHUMAET BpeMS;

A. CBOMi BapuaHT.

5. Xotenu Obl BbI IPUHSATH B HUX y4acTue? 3adem?

6. nTepecen 1 BaM NMPOCMOTP YUEOHBIX BUACOCIOKETOB B XOZE M3YUYCHUS
($U3UKN U aCTPOHOMHH?

7. Cuutaere 1M BBl MOJIE3HBIM IPOBEJCHUE PpA3JIUYHBIX OIBITOB U
HKCTIIEPUMEHTOB B nporecce o0yuenus ¢pusuke? [Touemy?

a. Jla, MaTepuai Jrydile ycBauBaeTcs;

0. Jla, T.x. BO3HUKAET OOJIBIINN HHTEPEC B M3YUYCHUH MPEAMETA,
B. Het, MHE 3TO HE HHTEpPECHO;

r. CBOM BapHaHT.

8. Cuumraere M BBl MOJNE3HBIM INIPOBEJECHHUE OJKCKYpPCUH B MYy3€H, Ha
npennpusitusi, B I[lnanerapuit u T.a.7 Ilouemy? Kyma Obl BBl xoTenu
CXOIIUTL?

9. Xotenu Obl BbI IPUHATH YYaCTUE B JI€JIOBBIX Urpax?

a. Jla, ”HTEpECHO OCBauBaTh HOBBIN BUJI AESATEIbHOCTH;

0. Jla, xouy mposiBUTH ceOs;

B. CHavasia Xo4y oCMOTpPETh, UTO 3TO TAKOE, a 3aTEM YYaCTBOBATh;
r. Het, He 3Hat0, 4TO 3TO Takoe, U HE XOUY 3HaTh.

10. Xortenu OBl BBl TPHUHATH y4YacTUE B OLECHUBAHUU KOHTPOJIBHBIX U
CaMOCTOSITEIBHBIX PA0OT — JIMYHO BAalIMX W Bamux ToBapuien? Kak BbI
CUMTAETE, YTO JJIsl ATOTO HYKHO? Byzier nu aJid Bac 3T0 NOJIe3HbIM?

11. Xotenu ObI BBI MOMBITATHCS CAMOCTOSATEIHHO MPOBECTH yUeOHOE 3aHATHE
WIH €r0 4acTh?

12. Kak Bbl Jgymaere, CHOpaBUIMCh Obl BBl C pabOTOM HaJ MPOEKTOM IO
¢u3uke wiam acrponomuu? Xorenu Obl mompoOoBath? Kakue TeMbl BbI
MOJKETE MPEATIOKUTH?
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KOMIIBIOTEPHOE MOAEJIUNPOBAHUE
ABJIEHUS JJIEKTPOMAT'HUTHOU UHAYKIUAU
IHPU OBYYEHHUU ®U3UKE B IIKOJIE

Bbykpees /I.A., lepeBanko M.C., MouceeB A.A.
lleoazcoeuueckuti uncmumym ULI'Y
da.bukreev@gmail.com

COMPUTER SIMULATION OF THE ELECTROMAGNETIC
INDUCTION PHENOMENON IN TEACHING PHYSICS AT SCHOOL

Bukreev D.A., Derevyanko M.S., Moiseev A.A.
Pedagogical Institute of Irkutsk State University

KomrmproTepHoe MoziennpoBanrue PU3NYECKUX MPOLECCOB U SIBICHUN
B IOCJIEHEE BpPEMs IIUPOKO HMCIOJIB3YETCS KaK IPU NMPOEKTUPOBAHUHU U
ONTHUMM3ALUUU Pa3HOOOPA3HBIX TEXHUYECKHX YCTPOMCTB [l], Tak u B
Hay4YHBIX HccheaoBaHusax [2,3]. Bo MHOromM 3T0 00yCIOBIEHO BO3pOCIIEH
JOCTYIHOCTBIO AJIEKTPOHHO-BBIUMCIUTENBHBIX PECYPCOB, Onarogaps yemy
CO CIIO)KHBIMU pacuy€TamMu B HACTOsIIee BpPEMsl CIIOCOOHBI CHPABIATHCA
Jake ObITOBbIE KOMITbIOTEPHI.

[Ipu oOydenun ¢usnMke B IIKOJIE KOMIIBIOTEPHOE MOJEIHPOBAHUE
MOXET OBITh UCIOJIB30BAHO MPH BBIITOJHEHUN UHIUBUYaJIbHBIX IPOEKTOB
oOyuatomumucs. Takke OHO MOXET TMPUTOAUTHCS YUYUTENIO  JJIS

BU3yaln3alud (U3NYECKUX TPOILECCOB H

2 SBIICHUM, B TOM 4HCIIE JUIS CO3JaHHUSI

- (bU3UYCCKU JOCTOBEPHOM aHUMAIIHH.
L B HACTOSAIIEH cTarbe MBI
HocTosHHbI paccMOTpenu  MOJCIIMPOBAHKUE  SIBJICHUS
e ANEKTPOMarHuTHOM wuHAykuu (OMU) B

KaTyllKe [pu  [Opoj€re  uyepe3  Hee
MOCTOSTHHOTO MarHuta. OTMETUM, YTO
onbIT 1Mo HaOmoneHuro DMU B mogoOHOI
MOCTaHOBKE paHee npeiaraim
UCIIOJIb30BAaTh B KAuy€CTBE OCHOBBI IS
naboparopHoii paboTsI [4].

Kommsrorepnoe MOZEIIUPOBAHUE
BBITTONTHSUTH ¢ Ttomombio Moayinst AC/DC B
IPOrpaMMHOM NaKeTe Comsol
Multiphysics  (muuensus ~ Ne9602434).
l'eomerpuss Mopenu TmpeacTaBieHa Ha
Pucynox 1. I'eomempus mooenu pucysnke 1. Karymika conpepxut 100 BUuTKOB
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MenHoro nposoaa auamerpom 100 mxm. E€ BHyTpenHuit nuamerp dq =
30 mM, BHemHUN auametp d, = 50 MM, a Tommmaa [ = 10 Mmm. Karymika
3aMKHYyTa Ha pe3ucTop conmporuBieHueM | kOM (Ha pUCYHKE HE TIOKa3aH),
4TO0 MHOTO Oousblie €€ COOCTBEHHOTO COMpOTHBICHHS. WHIyKIms
NOCTOSTHHOTO MarHuta cocrtasisier 1 Tn. Jlmamerp marnuta D = 20 MM,
€ro JUIMHY L 1ipyu MoaeIupoBaHUM BapbupoBaiu ot 5 10 80 mMm. Beicoty H
(paccTtosiHMEe OT HUKHErO TOpIla MarHUTa JO0 LEHTPA KaTyIIKy) U3MEHSIIU
ot 55 1o 205 mm.

JIBH>KEHME MarHuTa OINKCHIBAJIA BTOPbIM 3akoHOM Hprorona. Ilpu
3TOM B3aMMOJICMICTBUE KAaTYIIKM M MAarHWTa, HE YYUTHIBAJH, T. K. KaTyIlIKa
3aMKHYTa Ha OOJBIIOE CONPOTUBIEHUE, U CUJIOW MHIAYKIMOHHOTO TOKa B
HEl MOXXHO MPeHeOpeyb.

a) Bricora, ¢ KopoToii
0.104 manal MarHur, H (Mmm):
' 55
— 105

0,05 - 155
aa) —205 J
= 0,00 ~ o
m

-0,05 ~

-0,10

0,00 0,05 0,10 0,15 0,20

0)

<10Hz
 CHiZ4gBny

Pucynox 2. 3asucumocmu 3/[C 31ekmpomacHumHol UHOYKYuu 8 Kamyuike om
BPEMEHU OBUINCEHUSL MACHUMA, NOTYYEHHbLE @) C NOMOUBIO KOMNLIOMEPHO20
Mooenuposanus, 0) skcnepumenmanvho. Boicomy H, ¢ komopoii naoan maznum,
usmensiiu om 55 0o 205 mm. [[nuna macnuma 8o ecex cayuasax cocmasnsina 20mm.

Ha pucynke 2a npusenens! 3apucumoctu IJC OMMU B karyiike ot
BPEMEHM  JBWXKEHHUS, T[OJYyYEHHbIE C [OMOIIBIO KOMIIBIOTEPHOIO
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MOJICIUPOBAHUS TAJICHUs] MarHuTa ¢ pa3auyHoil BeIcOThI H. JlnuHa
MarHuTa BO Bcex ciydasx cocranisiia 20 Mmm. [IepBbiif MUK COOTBETCTBYET
MIPOXOXKCHUIO Yepe3 ILEHTP KaTyIIKH HIKHETO TOpIla MarHuTa, BTOPOU
MK — BepxHero topua. [Ipu 3ToM BuaHO, 9TO YyeM Oousblie H, TeM Omrke
0 OCH BPEMEHU PACHOJOXKEHbI NPyl K JPYyry MUKW, YTO CBS3aHO C
YBEIIMYEHUEM CKOPOCTH JBWKEHUS MarHuTa. JTO TaKXe MNPUBOJIUT K
YBEIMYEHUIO CKOPOCTH M3MEHEHUSI MATHUTHOTO MOTOKA, MPOHU3BIBAIOIETO
karyuky. [Toatomy ¢ poctom H yBenuuuBaetrcs U MoayJib JJIC B KaTymike.
CmozieTMpoBaHHbIE 3aBUCUMOCTH UMEIOT TOT K€ XapaKTePHBIM BUII, YTO U
AKCIIEpUMEHTAIbHAS 3aBUCHUMOCTh Ha PUCYHKE 20 (JIeTanu JKCIIepPHUMEHTA
OmnucaHsbl B [4]).

JlnuHa marauTa L, MM:
0,15 1 5
— 10
0,10 20
— 40
m 0057 ——60
= 0,00
Q)
-0,05 1
-0,10 1
-0,15 4
0,16 0,18 0,20 0,22 0,2¢
LG

Pucynox 3. 3asucumocmov I/C 21ekmpomacHumuou UHOYKYuU 8 Kamyuke om
gpemeHu 08udceHus maznuma. J{nuny maenuma L usmensnu om 5 0o 80 mm. Boicoma
H, ¢ komopoti nadan maenum, 60 8cex Ciyuasx 0OUHAKO8a u pasua 155mm.

Ha pucynke 3 mnpuBeneHnl pe3yibTaThl HUCCIACAOBAHUS BIIUSHUS
JUIMHBIl MarHuTa Ha BpeMEeHHyl 3aBucuMmocTh JJ[C OMU B karymike.
Bricota H BO Bcex ciydasix Obia paBHa 155 mM. MoMeHT BpeMeHH, KoTaa
HIDKHUM TOpEll MarHuTa MPOXOJUT LIEHTP KaTYIIKH, MOXHO OIIEHUTbH IO

bopmyne

2H
b= 1)
a MOMEHT TTPOXOXKJICHUS BEPXHETO TOpIla — 1Mo hopMyIie
, = 2(H + L). ,
g )

N3 »tx (opMyna CTaHOBUTCS SICHO, TIOYEMY MOJIOKEHHE IEPBOTO MHUKa
OCTA€TCsl MPaKTUYECKM HEM3MEHHBIM, a4 BTOPOM IPU YBEIWYEHUH JJIMHBI
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Marouta L cMmemiaercs 1o OCH BpeMeHu BrpaBo. OOpaTuMm Takke
BHMMAaHUE, YTO TMOCKOJbKY JIBUKEHME MAarHuTa pPaBHOYCKOPEHHOE, TO
CKOpPOCTb MarHuTa B MOMEHT BpeMEHHU t, OoJiblile, YeM B MOMEHT BPEMEHHU
t;. Uem minHHEE MarHuT, TeM Oosiee BhIpaKeHa PA3HOCTh 3TUX CKOPOCTEH.
OTO NPUBOIUT K TOMY, UTO MUKH aCCUMETPUYHBI — MOAYIb J/IC B MOMEHT
BpEMEHHU t, OOJIblIIe, YeM B MOMEHT BPEMEHH i .

[Ipu yBenuyenun uHBI MarHuta Monyiab OJC wuHAYKUMU B
KaTyIllIKe 3aMeTHO u3MeHsercs. [IoCKonbKy CKOpOCTh, C KOTOPOM MarHuT
BXOJUT B KaTYIKY, HE 3aBHUCUT OT JJIMHbl MarHuTa, TO MOXXHO MPUNTHU K
BbIBOAY, uTO M3MeHeHue JJ[C cBsi3aHO ¢ KOHPUTYypalueil ero MarHuTHOTO
nosist (puc.4). BuiHo, 94To yeM MeHbIIe JJIMHA MarHuTa, TeM OJMXKe K ero
MOBEPXHOCTHU 3aMBIKAKOTCSI CUJIOBBIE TMHUM MAarHUTHOTO TOJIS.

Kpome mpoBen€HHBIX HCCIENOBAaHUNA MHTEPECHBIM MPEICTABISAETCS
uzydenue 3asucumoctu IJ[C oT aumameTrpa MarHuTa, ot (OpPMBI, OT €ro
MarHUTHOW MHAYKUMU U T. 1. Kak oTMeuanoch BhbIlIe, Mbl MpeHEOperaiu
B3aMMOJICIICTBHEM  KarylIKM W  MarHuTa  BCJEACTBUE  MAaJoOCTHU
WHIYKIIMOHHOTO TOKA. YBEJIWYUTh WHIYKIIMOHHBIN TOK MOYKHO, YMEHBIIUB
COTIPOTHUBIICHUE PE3UCTOPA, MOJKIIOYEHHOTO K KaTyIlKe, JIM0O HaKOPOTKO
e€ 3aMKHYB. B 3TOM ciiydae MOXXHO MCCIIEIOBAaTh BIMSHUE UHIYKIHUOHHOTO
TOKa Ha JABWKEHHE MarHuTa. M3 o0iacTu 3leKTpOJMHAMUKH UHTEPECHBIM
TaK)Ke MPEACTABISETCS MOJEIMpPOBaHHE PaldOThl  TpaHchopmaTopa,
AIIEKTPOJBUTATENS, U3TYUYCHHS U MPUEMa AIIEKTPOMATHUTHBIX BOJH U T. 1.
MHO0€CTBO MHTEPECHBIX TEM JIJISl UCCIIEI0BAHUS MOXKHO HAWTU U B IPYTUX
paznenax GU3MKH.

a)

Pucynok 4. Kapmuna cunoguix 1uHutl nocCmosiHHo2o maznuma c unoykyueti 171 u
onunou a) 5 mm; 6) 20 mm; 8) 80 mm.

HpOCTLIe HCCICA0BaHMA, HO,Z[O6HI)I€ OIIMCaHHBIM 151 JCT'’KO
MMPOBCPACMBIC OSKCIICPUMCHTAJIBHO, IIOMOTYT CACIAaTb IICPBBLIC 1Ak B
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o0JIaCTH  KOMIIBIOTEPHOIO MOJEIMPOBAaHUSA (PU3NYECKUX SBICHUH H
IIPOLIECCOB.

1.
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OILIEHUBAHUE YPOBHSI PA3BUTHS
YHUBEPCAJILHOTO YYEBHOTO JECTBUS
«[MOJIBEJAEHME NOJ MOHSITUE»

Bbrukosa O.1.'7, Hazaposa 10.B., IIpocsupnuna T.B.
'Meoazocuueckui uncmumym UI'Y
‘Tumnasus Nel . Hpkymck, yn. Jlenckas, 4

2

ASSESSMENT OF THE UNIVERSAL EDUCATIONAL ACTION
LEVEL «SUMMING UP THE CONCEPT»

Buchkova O.1., Nazarova Y.V., Prosvirnina T.V.

Pedagogical Institute of Irkutsk State University
Gymnasium nol, Irkutsk, st. Lenskaya 4

[Ipobmema OICHKM W OICHOYHOH JEATCIHPHOCTH — OJHA U3
aKTyaJbHBIX MpOOJeM, KaK B TMEJAarorMYecKod Teopuu, TaKk U B
MEJaroruyeckoi mpakTuke. B pa3nuyHble NEpHOAbl KU3HU OOIIEeCTBa
U3MEpEeHUE KauecTBa OOY4YeHHMs M BOCIHMTAHUS IIKOJbHHUKOB, a TaKke
BBIPOKCHUE PE3YIbTATOB ATUX M3MEPEHUN BCErAa BbI3BIBAINA KUBOU
MHTEPEC TE/1aroroB.

B ykaze [Ilpesugenta P® «O HauMOHAIBHBIX MLEISAX H
CTpAaTETUYECKUX 3aJ1ayax pa3BuTus Poccuiickont deaepanuu Ha NEPUOJ 10
2024 roga» mocTaBlieHa cTpaTeruyeckas 1ejib BBIBECTH Poccuio B 1ecATKY
JY4IlIUX CTpaH Mo KauecTBy oOpazoBanus Kk 2024 roxy. Mecto B pedTuHre
CTpaH OIpPEIEIACTCA KaK CPEAHEB3BEIIEHHBIN PE3yJIbTaT CTPAHBI B TPYIIIE
MEXTYHapOIHBIX UCCIIEIOBAHNN KadecTBa 00IIero oopa3oBaHusl.

Poccuiickas ~ @enmepauuss  nmpuHUMAana  y4acTH€ B pAne
MEXKIYHAPOJIHBIX HMCCIEAOBAHUM, CPEAU KOTOPBIX MOHUTOPHHI 3HAHUU U
yMeHU 15-TM JeTHUX TOAPOCTKOB B HOBOM Thicsiuenetuu (PISA),
MEXKIYHAPOJHOE MCCIEAOBAHHE IO OICHKE KAYeCTBA MATEMaTUYECKOTO U
ecTeCTBeHHOHayyHOro oOpa3oBanus (TIMSS), uzydyenue kauectBa 4TeHHs
u nonuManusa Tekcta (PIRLS) u psane npyrux uccnemosanuii (CIVIC,
SITES, TAEP II). OcHOBO#1 yCIENIHOTO Y4acTusi B 3THX HCCIEAOBAHUAX
aBIsieTcs: ChOPMHUPOBAHHBIE HA BHICOKOM YPOBHE YHUBEpPCAJIbHBIEC YUEOHbBIE
JNEUCTBUS, OTPAXKEHHbIE B TPYNNE METANPEAMETHBIX pE3YyJIbTaTOB
denepanbHOTO TOCYIAaPCTBEHHOTO CTaHJApTa HA4YalIbHOTO, OCHOBHOTO H
cpeaHero o01uero oopa3oBaHuUs.

[Ipu 3TOM, HECMOTpPS HAa HAKOIUICHHBIM B CTPAHE YCIEUIHBIN OMBIT
OLIEHKU JIOCTHXKEHHS TMPEIMETHBIX PE3YyJbTaTOB, IMENArOrd HCIBITHIBAIOT
NOTPEOHOCTh B KAYECTBEHHOM M CHCTEMaTHYECKOM H3MEPEHHH YPOBHEU
noctwkenust YV, obecneunBarommx (yHKUMOHAIBHYIO TI'PAMOTHOCTH
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oOyJaromuxcsi B COBPEMEHHOM OOINECTBE, a TaKXe JIMYHOCTHBIX
pe3ynbraroB. Takum o0pa3oM, MPOTHUBOPEUME MEXKIY CYIIECTBYIOIIUM
YPOBHEM KyJIBTYpbl HM3MEPEHHS METAlpPeAMETHBIX U  JUYHOCTHBIX
pe3yibTaToB U TPeOOBaHUSMU TOCYJAapCTBa K 00IIEMy 00Opa30BaHUIO
JieJaeT MOUCK CoCOO0B X M3MEPEHUS BEChbMa aKTyaJIbHOM 3a1aueid.

B MBOY r. HUpkyrcka rumuazus Nely» peanusyercss mpoekT Mo
KOHCTPYUPOBAHUIO CHUCTEMBbI OIEHHWBAaHMs IO3HABaTeNbHBIX YVY]J[ cC
MO3UIUNA KPUTEPUATBHOTO OIEHUBAHMUSI.

[lon kpurepualdbHbIM  OIEHMBAHMEM TOHHUMAIOT  «IPOIIECC,
OCHOBAHHBIA HAa CPAaBHCHMM Y4YEOHBIX JOCTIDKCHHUN YUYalIUXCS C YETKO
OTIPE/ICIICHHBIMHU, KOJJIEKTUBHO BBIPAOOTAHHBIMHU, 3apaHEE W3BECTHBIMU
BCEM  Y4YaCTHHUKaM 00pa3oBaTeIbHOTO npoiiecca (yuamumMmcs,
aAMUHUCTPALIMHU TIKOJIbI, POAUTENSIM, 3aKOHHBIM MPEIACTABUTENSIM U T.J.)
KPUTEPUSIMU, COOTBETCTBYIOIIUMHU IIEISIM U COACPXKAHUIO 0O0pa3oBaHUS,
CIIOCOOCTBYIOITUMU bopMUpPOBAHUIO y4eOHO-TI03HABATEILHON
KOMITETEHTHOCTH ydamuxcsi» [1].

KpurepuanbHoe olieHuBaHKe 6a3upyeTcsi Ha pa3pabOTKU KPUTEPHUEB,
MOKa3aTeje W IIKaad OLEHUBAaHUA. PacCMOTpUM ONpeneneHus: MOHSATHM:
KpUTEpHil, TMokazarenb M Ikaia. Kpurepuil - mpu3Hak, HA OCHOBaHUU
KOTOPOTO TMPOU3BOAUTCS OLIEHKA, ONpeIeNICHUE WK KIacCU(pUKAILIUS Yero-

an6o. Illxana OOCHOK — IIPpUCM OHOCHHBAHUA, OCYHICCTBIIICMOI'O
MMOCPCACTBOM BLIACICHHUA B HCCICAYCMBIX 00BbEKTax O6HICFO CBOMCTBA U
YCTAHOBJICHHA  CTCIICHHU €ro BBIPA’KCHHOCTH. Ilokazarenr — 9TO

KPUTEPUH WIH MPU3HAK, HA OCHOBAaHWHU KOTOPOTO MPOU3BOIUTCA U3MEPEHUE
1 OIl€HKa TOTO WJIM MHOTO Tporecca [4].

Peanuzanusa npoekta mo KOHCTPYUPOBAHUIO CHUCTEMBI OLICHUBAHUS
no3HaBaTenpHbIX YVY/[ Brirowaer psx stanoB. OnMH, W3 KOTOPBIX
3aKJII0YalICid B TOM, YTO TBOPYECKas TpyINa YYUTEIEH MaTeMaTUKU
paspaborana KpUTEpUU OLICHUBAHU I1I03HABATEJIbHBIX YV,
METOJIMYECKUE PEKOMEHIAIMU 10 OCYIIECTBJICHUIO MPOoIllecca OLCHUBAHUS
B KOHTEKCTE pa3paboTaHHBIX KpuTepueB [2], [3] u corjacoBaja HUX C
YUYUTEISAMU APYTUX CTPYKTYPHBIX NOAPA3ICICHUMN.

[IponsmrocTpupyemM pe3ysbTar 3TOM JESATEIbHOCTH Ha MpUMEpe
YHUBEPCAIBHOTO  Y4eOHOTO JIEWCTBHSI TOJBEJACHUE IO  TOHATHE.
[Tokazarenu, KpUTEpUH M IIKajlda €r0 OLEHUBAHUS MPEICTABICHBI HUXE B
tabmuie 1.

B cBoeii pabote Mbl onmpaeMcs Ha TOUKy 3peHus TamsizuHoit H.D.,
KOTOpasi MOJ JACHUCTBHMEM MOJBEACHUE IOJ MOHSATHE IMOHUMAET MPUEM
YMCTBEHHOM JICITEIBHOCTH, T[O3HABATEIbHOE JIOTMYECKOE JEHCTBUE,
3aKJTIOYAIONIEECs] B YCTAHOBJICHUM HalM4yus Yy OOBEKTa CYIIECTBEHHBIX
MIPU3HAKOB JIAHHOTO MOHATHUS [5].

Ornpenenenue ypoBHs CPOPMUPOBAHHOCTH YMEHHS OCYIIECTBIISICTCS
B COOTBETCTBMM C Merogukou, mnpemioxkenHon B.II. becnanbko.
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KoaduumeHnt xagecTBa yCBOCHHS OH OIpPENEIseT CIEAYIOMUM 00pa3oM:

K P
o TN 2
BBIITOJIHEHHBIX

onepaunii; N —

HEO0OXOIUMO BBITIOJHUTD.

Ilocne

OTpeIeCHHUS

o0uiee 4YKUCIO ONEpalHnid,

ko3 unueHTa

rae k- kodpUIMEeHT KauecTBa yCBOCHUS; P — 9MCIIO IPaBHIBLHO

KOTOpOe

KagyecTBa YCBOCHUSA

MPOUCXOJIUT €r0 COOTHECEHHE C OJHHM M3 YpOBHEH (Tak ke MO METOAUKE
B.I1. becnanbko). YpoBHU OCBOEHUS MpEACTABICHBI B Tabmuiie Ne2.

Taboauna 1. Kpurepuun ouenuBanust Y'Y/l «IlonBenenue mox noHsATue»

[Toka3arens Kpurepuit [[xana oueHnBaHMS
YMmenue K1. HaspiBaet TepmMuH | — Ha3bIBaE€T TEPMUH IPABUIBHO
(bopMyIUpoBaTh 0 — He Ha3bIBaCT TEPMHUH 58117
OIIpEACIICHUE HAa3bIBACT HE NPABUIILHO
mouaTHst, 1ox | K2. BeisaBisier poaoBoe | 1 — BBIABISIET POJOBOE MOHATHE
KOTOpO€ IIOHATHE 0 — He BBISBISIET POJOBOE MOHITHE
IMOJIBOAUTCS WJIY BBISIBJISIET HE NMPABUJIBLHO
I/ICCHeIlyeMHﬁ K3. Briasnser Bce | | — BEBIIBISIET BCE BHUIOBBIE OTIMYUA
OOBEKT. BUJIOBBIC OTIIHYHS MPaBUIBHO
0 — BEIABIISCT HE BCC BUAOBBIC OTIHYMS
WJIY BBISIBJISIET HE NMPABUJIBHO

K4. Beigenser  cBsi3b | | — BBISBISIET CBSI3b MPABWIBHO

MEXy CyHIEeCTBEHHbIMU | 0 — HE BBISIBIISIET CBA3b WJIM BBISIBISIECT

MpU3HAKaMU HE MPaBUIBHO

ONpeIeIICHUs

K5.Beigenser mnpusHaku | 1 — BeIIEIsSET BCe MPU3HAKU O0BEKTA
YMmenue MPeIOKEHHOTO 00bekTa | 0 — BBIABISET HE BCE MPHUZHAKH
bopMyUpoBaTh MIPEIIIOKEHHOTO o0BekTa WIn
pe3ynbrarsl BBISBJISIET HE NPABUJIBHO

K6.Omnpenenser I — BBIABIIET NPHUHAIIEKHOCTH

MPUHAIIEKHOCTD
00beKTa K BBISBICHHOMY
POIOBOMY NPU3HAKY

00BbeKTa K BBISIBICHHOMY POJOBOMY
MIPU3HAKY

0 — He BBIABISIET NPHUHAJICKHOCTD,
00 onpenesnsieT HeMPaBUIHHO

K7.0npenenser nanuuue
y  00BeKTa  BHJIOBBIX
OTIINYUIA

1 — ompenensieT HajaMuue y OOBEKTa
BHUJOBBIX OTJIMYHU

0 — He ompenenseT HaTUM4Ue Y 00OBEKTa
BUJIOBBIX OTJIWYHM, JTUOO OIpenesseT
HENPABUIBLHO

K8. emaer BBIBOA O
MIPUHAJIC)KHOCTH
00beKTa K MOHIATHIO C
y4eTOM CBSI3HM  MEXIY
CYIIECTBEHHBIMA
MpU3HAKAMU

1- ACJIACT BBIBOJ O IMPHUHAJIC)KHOCTU
00BEKTa K IOHATHIO C YUE€TOM CBA3U
MCXKAY CYHICCTBECHHBIMHU ITPU3HAKaAMHA

0 — me ACIa€T BbIBOJA, HJIM OC€JIacT
HeraBI/IJ'H)HBII\/’I BBIBO/]

28




Tabauna 2. YpoBHHM YCBOCHUSI YMEHHUH

Koadpduuuent ycBoenus YpOBEHb YCBOCHUS YMEHUS
K, <0,75 HU3KHIT
0,75<k,, <085 cpenHuit
K, 20,85 BBICOKHI

Paccmorpum onieHuBaHue ypoBHS pasButusa Y Y]l nmoaBeneHue mon
MOHATUE HA MPUMEPE MPEICTABICHHOIO HWXKE 3aJaHus. JlaHHOe 3amaHue
MOXET UCIOJIb30BaThCS NPU U3y4eHUH TeMbl «Cuna ApxuMena» B paMmKax

Kypca pu3uku 7 Kiacca.
3aganue. Ha kakoM U3 pUCYHKOB M300pakeHa cuiia Apxumena?

e I
cnupT . nen . renuil
v F
a) 6) B)

PaccMoTpuM BapHaHT BBINOJHEHMS 3a]aHusl 00ydaroImuMucs 7 Kiacca

Omeem yuenuka

Cuita Apxumena
1) Cuna
2) BeiTankuBatouias (HarnpasiieHa BBEPX)
3) HelicTByeT Ha TEJO, TOTPYKEHHOE B JKUJIKOCTh

4) [leficTByeT Ha TeJO, MOTPYKEHHOE B Ta3
CBs13b MEXK/ly CYLIECTBEHHBIMU MPU3HAKAMU — AU3bIOHKTUBHASA (1, 2

u 3w 1,2 u 4).
OmiicaHne CHTYalHu:
1) F -CHTIA;
2) HampapleHa BBepX;
cnmMpt 3) nelicTBYeT Ha Telo, IOTPYXeHHOe B KIJIKOCTh
. (IIOTOMY YTO CITHPT-3TO KHJIKOCTB)
CorocTasiieHHe ¢ CYI[eCTBeHHEIMH IIPH3HAKaMIL:
1)+ T.K. CBA3b JH3LIOHKTHBHASA, BEIIIOTHAIOTCA
2+ | = 1,213 IIPH3HAKH, ClIe[I0BaTelbHO, Ha
3)+ PHCYHKe n300pakeHa cHlla Apxmumea

a) 4y -

i
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OmucaHne CHTYaIlHH:

1) F -CHa;
I = 2) HampaBlieHa BBEpX;
3) nmeficTByeT Ha TelO, MOTPY;KeHHOE B Je] (71e/1-3T0
e r‘Jl TBEPJI0€ TEJIO)
. ComnocTaBiieHHe C CYIeCTBeHHBIMHI IPH3HAKaMU
1)+ T.K. CBA3b AH3BLIOHKTHBHAL, HE
2)+ = BBIIOIHANTCA HH TPETHIl, HH YeTBePTHII
3)- IpH3HAKH, H300pakeHHAs CIIa He
4)- ABNACTCA CHIOH ApXnMesa

0)

Omucanne CHTyalHn:

1) F . cHa;
2) HampasieHa BHH3
3) mefiCTBYeT Ha Tello, MOTPY/KeHHOe B TeNIITi (TemHil —
3TO ras)
1)+ T.K. CBA3b JH3LIOHKTHBHAA, BBHIIOIHAIOTCA
2)- | = lu 4 npH3HAKH, I03TOMY H300paKkeHHasd
3)- ‘ CHJIa He ABIAETCS CHIOH ApXHMena
4) +

renui

"y

B)

BrinonHuM olieHMBaHUS TaHHOTO BapyaHTa OTBETA HAa MOCTABIICHHOE
3aJlaHME B COOTBETCTBUU C MPEIJIOKCHHBIMH KpUTEpHUsIMHU. Pe3ynbrarsl
OIICHUBAHMS MIPEICTABICHO B Ta0bnwuIe 3.

Taoaunma 3. OueHuBaHue 32aHAA

Kl | K2 | K3 | K4 | K5 | K6 | K7 | K8 |Cymma | k | >POBCHE

YCBOCHUS

PucyHok a 1 1 1 1 1 1 1 1 16 1 | BEICOKHIt
Pucynox 6 1 1 1 1
PucyHnok B 1 1 1 1

BaxxHo moHMMAarh TO, 9TO I MCIIOJL30BAHHS JTAaHHOW METOIUKH
oncHuBanusa Y Y]] moaBeAacHUE MO NOHSATHE B IMPAKTHKH HEOOXOIUMO
dbopMupoBaTh JaHHOE JACHCTBHE B KOHTEKCTE pPa3paOOTaHHBIX KPUTEPUEB.
Kpome storo commacio ®I'OC kpuTepuu OLICHUBAHUSI JOJDKHBI OBITh
M3BECTHBI KaK TEJarory, Tak 1 00yJaromemMycs 3apaHee.

B pesynbrare Takoro pojia A€SITEIbHOCTA YUCHUK MOIYYAET CUCTEMY,
KOTOpasi MO3BOJISIT €My C OJJHOM CTOPOHBI OTCJIC)KUBATH JUHAMUKY JIMYHOTO
NPOJBIXKEHUST B TIporiecce (GopMupoBaHMs To3HaBaTelbHBIX Y VY], ¢
JIPyTOMl  CTOPOHBI OH IIOJIYy4Yae€T BO3MOXHOCTb CTarb YYaCTHUKOM
OIICHUBAaHMS Ce0S M OJHOKJIACCHUKOB, M KaK CJEACTBHUE CIIOCOOCTBYET
JIOCTHKEHUIO TIOHMMAHUS UM JAHHOTO IMPOoIecca.
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USING THE ANALOGY METHOD IN THE ANALYSIS OF PHYSICAL
PROCESSES

Huseynov J.I., Gasanov O.M., Adgezalova K.A., Jalilova S.K.
Azerbaijan State Pedagogical University, Azerbaijan

AnHoTauus: Ponbs aHanmoruu B pa3BUTUU (PUBHKUA paccMaTpUBaETCA
Ha uctopuueckoM ¢one. B mporecce moHuMaHusi QU3NUECKUX SIBICHUU
Pa3IUYHON MPUPOJIBI OOJBIITOE 3HAYEHUE UMEET METO/I AaHAJIOTHH, & YMEHHUE
MM TMOJb30BaThCSl OYEHb BAXXHO ISl PAa3BUTUS TBOPYECKOTO M HAYYHOTO
MBIIIJICHUST ydauuxcsa, GOpMUPOBAHUS X MHUPOBO33peHUs. ENMHCTBO U
B3aMMOJICHCTBUE SIBJICHHUN OKpYXaromeh cpeabl, (PU3NYECKuX SIBICHHM
pa3HOM MPUPOABI ONMMUCHIBAIOTCS C TOMOIIBIO CXOIHBIX MAaTeMaTUYECKHUX
YPaBHEHUI, HAIPUMEP, TPABUTALIMOHHOTO U 3JIEKTPOCTATUYECKOTO MOJIEN
10 AHAJIOTUH MEXY 3aKOHAMH, UX OMHUCHIBAIOIIMMU.

KiarwueBbie cJ10oBa: IIO3HAaBaTCJIBHBIC MCTOAHBI, aHaJorus:;,
IMPpUPOAHBIC ABJICHUSA, IIOTCHOHWAJIBHBIC IT10JIA, MCXKIUCHUILIIMHAPHAA CBA3b,
peICHUC 3a1a4.

[IpoGnemMbl  COBEpPIICHCTBOBAHUS  BBICIIETO  OOpa3oBaHHsSI U
MOBBIIICHUS KadecTBa MPO(PECCHOHAIBHONW TOATOTOBKH CIEIUAUCTOB
SBIIAFOTCS OJTHOM W3 BaXHBIX 3aJa4 B pa3BuTHM oOmecTtBa. Ha Bcex
CTYNEHSX 00pa30oBaHMs, OCOOCHHO B 00Ic0Opa30BATENbHBIX IIKOJIAX W
By3axX, IpeoOnamaeT apxandyHas CHCTeMa Iepefadyd 3HAaHUH BMECTO
1eJIeHaIpaBIeHHOT0 (POpMUPOBAHUS HEOOXOAMMBIX ISl KU3HM KadeCTB.
Bompeku  TpebGoBaHmsiM  oOmiecTBa M TO3UIUSAM  COBPEMEHHOM
Mearorudeckoi HayKu 0OydeHHe B HAIIMX ITKOJIAX M By3aX CTPOMIIOCH I10
OPUHITUIY «JaBaTh 3HAHUS». XOTS JTOT NPHHIMI B KaKOH-TO Mepe
OKa3ajCsl yCHEIIHBIM B TOATOTOBKE YYEHBIX, OH BO MHOTOM YCTapemn C
TOYKH 3PEHUS TMPAKTHYCCKOW NEATeNbHOCTH, W HEoOXoauMa KOpEeHHas
MIEPECTPOUKA CONEPKAHUSA U OPTaHU3ALIN Y.
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[IpoBonuMbBIC B HaIllel cTpaHe 00pa3oBaTebHBIC pePOPMEI, MPEKIC
BCEro, TpeOyIOT OOHOBIEHHUS €ro0 COIEP)KAaHWA W U3MEHEHUs B
COOTBETCTBUM C TpeOOBaHUSIMU COBPEMEHHOCTH. loOcymapcTBeHHBIE
CTAHJAPThl ONPENEIAIOT COAEP)KAHUE, YIPABIECHYECKYHO, MaTepHUAIbHO-
TEXHUYECKYI0 M BOCIIUTATENbHYIO 0azy, MH(PACTPYKTypy, KauyeCTBEHHbIE
IIOKa3aTelau BOCIUTATENIEH, YypPOBEHb 3HAaHWW, YMEHUHA U HAaBBIKOB
ydauxcsi o0uiero obpaszoBanusi. OOpazoBaTeIbHOE CONEPIKAHUE HAIIETO
BPEMEHM HAaXOAMT CBOE OTPaKCHHE B CTaHAApTaX M YYEOHBIX IUIaHAaX,
oboOmjaromux Bce HYXAbl M 3ampockl  oOmiectBa. B ocHoBe
rOCyAapCTBEHHOIO LIEHTpa CTaHAapTU3alMK MO (PU3UKE JICKUT CUCTEMHO-
NEATEIbHOCTHBIM ITOAXOJ, HAIIPABJICHHBIM HA JOCTHKEHHE JUYHOCTHO-
MO03HABATEIbHOIO Pa3BUTUS OOYUYAIOIIUXCA B YCIOBHSIX PA3IUYHBIX BHUIOB
aKTUBHOM  ydeOHO-NO3HaBaTeIbHOM  gesTenbHOCTH.  Ilpu  3ToM
ONpeAeNsonas pojib OTBOJIUTCS CONEPNKAHUIO OOpa30BaHMs, METOAAM
OpraHu3aldd  y4eOHOW  JeATeabHOCTH. DPOpMUpOBaHHE  METOIOB
JEATEIIbHOCTH CBSA3aHO C UCIOJIb30BAHUEM METOJAOB U3YUYEHUS IPUPO/IBI.

[loBbIlIEHHE METONOJOTUH TPENOJABAHUS W HAyYHOTO YPOBHSA
Gu3MKM B CpelHUX O00I1e00pa30BaTEIbHBIX IIKOJIAX B HACTOAIIEE BpeMs
CBSI3aHO C LIMPOKUM NPUMEHEHHEM B OOyUYE€HHUU HAay4YHO-IIO3HABATEJIbHBIX
MeTo10B. /[t rmyOokoro moHuMaHus (GU3MKU U Pa3BUTHUS (PU3HUECKOTO
NIO3HAHUS HEOOXOAMMO CTPOHUTH oOpa3oBaHue Ha  OCHOBE
IIOCJIEAOBATENIBHOTO HCIOJIB30BAaHU METOJOB HAy4YHOI'O IIO3HAHUSA B
cpenHed mkose. OpHAKO, Kak IOKa3bIBa€T AaHAJIU3  PE3yJIbTAaTOB
MEJArOrH4eCKUX OKCIIEPUMEHTOB, HAy4YUTh IIKOJIBHUKOB HCIIOJIb30BaTh
KAQueCTBEHHbIE MeETOAbl (QU3UKH TNpU OOyUYEHHH TEOPETHUECKOMY
MaTrepuady M pElICHMM 3aJa4 JIOBOJBHO CJIOXKHO. JlJIs 3TOro OT y4dWTens
TpeOyeTCsl CUCTEMaTUYECKOE HMCIOJIb30BAHME CHEUUATbHBIX JEUCTBHM U
npueMoB. B pamkax OIHOro WJIM JBYX 3aJaHHM IIKOJIBHUKAM TPYAHO
OOBSICHUTH CYIIHOCTh Ka4€CTBEHHBIX METOAOB (hPHU3UKU. YTOOBI MOIHOCTHIO
MNOHATh UX CYTh, HEOOXOAMMO MPHUBECTU SIPKUE MPUMEPHI, OMHCHIBAIOIINE
UX MPOSIBICHUS U3 PA3HBIX PA3/IENoB U TeM (DU3UKHU.

OnHoilt u3 nenelt u3ydyeHus: GU3NKU B CPEIHUX U BBICIIUX Y4E€OHBIX
3aBEJCHUAX SBIACTCS O3HAKOMIICHME C OCHOBHBIMHU METOJAMHM HAy4HOI'O
no3HaHus, c¢epoll MNPUMEHEHMs] pPAa3IUYHBIX MOJENed U METOOB.
AHanorus SBIS€TCS OJHUM W3 LIMPOKO HCIOJIb3YEMBIX IO3HABATEIbHBIX
METOI0B TMpH H3y4YeHHH (HU3UKH, U 0C000€ BHHUMAHHE YAENSAETCS
VICIIOJIb30BAHUIO AHAJIOTUH MEXIY PA3JIUYHBIMU IPUPOIHBIMH SIBJICHUSIMU
B ee mpenomaBaHuu. Cpenu pa3TuYHBIX SBICHUN pa3HOW (U3udecKoit
IIPUPOJIBI YACTO BCTPEUYAIOTCS CXOAHBIE SIBJICHUS, UMEIOIINE OJHU U TE K€
NPU3HAKA W 3aKOHOMEPHOCTH. EcnM 53TH  SBIEHUSA  ONHCHIBAKOTCA
DKBUBAJICHTHBIMM YPAaBHEHUSMHM W OJHMMH M TEMH K€ T'PAHUYHBIMU
YCIOBHSMM B CTAalMOHAapHOM ClIy4ae, TO SBJICHUS Ha3bIBAOTCS
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aHAJOTUYHBIMU. B Takux ciydasix roBOpAT O (PU3MUECKHX aHaorax Wi
MOJI00HBIX CHUCTEMaX.

B yueOHuKax cChUIalOTCS Ha aHAJIOTMU MEXKIY MOCTYMATelbHbIM U
BpAILIATEJIbHBIM JIBUKEHUSIMHU, TPABUTALIMOHHBIMU U 3IEKTPOCTATUYECKUMU
MOJISIMH, MEXaHUYECKUMH M DJICKTPOMATHUTHBIMU  KOJICOAHUSIMU, W
YCTaHABIIMBAIOT CXOXUMbBI COOTHOUIEHUS MEXKIYy ONMUCHIBAIOIIUMHU HX
BennunHaMu.  Dusznueckue  aHAJIOTMM  MEXKIY  MEXaHUYECKUMHU,
aKyCTUYECKUMH, 3JEKTPUUYECKUMH, ONTUYECKUMU U JIPYTUMHU CHUCTEMaMU
YCIEIIHO HUCIOJNB3YIOTCS B HCCIECNOBAHUSIX M pacuerax. Takue aHaJOTUH
MO3BOJISIFOT TOHATH COOTHOILIEHUS MEXIy IMOHATUSAMU W 3aKOHAMH,
0000ImMUTh UX U JAIOT BO3MOXKHOCTH B3IISIHYTh HA MUpP B 0oJiee MIMPOKOM
nepernekTuBe. B psne ciaydaeB METOAbl, OCHOBAHHBIE HAa WCHOJIb30BAHUU
aHaJIOTuil, O4eHb 3(PPEKTUBHBI IPU PELICHUU 3a]1a4.

AHaJIOTUsI — MOIIHBI MHCTPYMEHT ISl OOBSICHEHUS (PU3UMUECKUX
MOHATUH, KOTOPBIE HA MEPBBIM B3MISLA MOTYT IMOKA3aThCS TPYIHBIMHU IS
MOHUMAaHUs.  3aMEHssl  CJIOXKHYK  CHUCTEMY  CHUCTEMOH, KOTopas
OCHOBBIBAETCSI Ha COOCTBEHHOM OIBIT€, MBI TI03BOJISIEM CIIYLIATEIIO
co3laTh MEHTAJbHBIA 00pa3, KOTOPBIM SBISIETCA KJIIOUOM K YCICIIHOMY
MOHMMAHHUID CBOWCTB WJIM TOBEACHUS PACCMATPUBAEMON CHUCTEMBL.
HecmoTpst Ha TO, 4TO MOAOOHBIE SIBICHUS UMEIOT Pa3HYI (PU3UYECKYIO
MPUPOY, UX MOXKHO OTHECTH K OJHOMY MHAMBUAYATLHOMY 000OIIEHHOMY
COCTOSIHMIO. DTOT CiIy4ail IO3BOJISCT CO37aTh OYEHb YHOOHBI METO.
aHAJIOTUH TS U3YYCHUS U3HUCCKUX SIBIICHHM.

Hcnonb3oBanue aHanoruii mMO3BOJISIET YHPOCTUTH TEOPETUUYECKUE
pacueThl, BBIBOAS W3BECTHBIC (OPMYJIBI, HCIIONB3YS COOTBETCTBUS U
3aMeHbl IepeMeHHbIX. [loHuMaHne 3HaueHus: MeToa aHaJorTuu B 00JacTu
oOydeHust PU3NKE U YMEHHUE €ro UCIOJIb30BaTh OYEHb BAXKHO ISl Pa3BUTHUS
TBOPYECKOTO M HAYYHOTO MBIIUICHUS Yydaluxcs, (HOpMUPOBAHUS HX
MHUPOBO33pEHUsS. EJIUHCTBO M B3aMMOIEHUCTBUE SIBICHUN OKPYXKAIOLIEH
cpeAabl MOXHO II0Ka3aT, HAlpUMEpP, IyTEM MCIOJIb30BAHUS CXOJHBIX
MaTeMaTUYeCKUX YpaBHEHUM JJIs ONUCaHUs (PU3NUECKUX SIBICHUN pa3HOU
IIPUPOABI, HANpUMEp, MO AaHAJOTMM MEXAY TPAaBUTALMOHHBIM U
EKTPOCTATUYECKUM TIOJISIMUA U 3aKOHAMU, UX OINHUCBIBAIOIIUMH.

Bes uctopusi ecrecTBo3HaHUs SBISIETCS yOEAUTEIBHBIM MTPUMEPOM
OTPOMHOUN pOJM aHAJIOTUA U MOJENEH B MOJYYEHHWU HOBBIX 3HAHUN 00
OKpyxaromem Hac mupe. [loHauanmy aHanoruu pacruiblBYaThl, MOJIEIA Ha
UX OCHOBE HecoBepiieHHbl. OJHAKO 3TO HHUCKOJIBKO HE yMalseT
ABPUCTUYECKOW POJIM AHAJIOTUM W MOJEJIENM B HAYYHOM IMO3HAHUU MUpA.
bonpmioe 3BpUCTHYECKOE 3HAYEHUE aHAJIOTUM U MOJIENIE MOXKHO BUAETH Y
NpeACTaBUTENIM aHTHYHOU ¢unocoduu. BozmoxHo, [[eMOKpUT BIiepBbIC
MCIIOJb30BaJl AHAJIIOTHUIO Kak MeToi no3HaHusA. CornacHo ApHCTOTEIIO,
JleMOKpHUT HaOI0[an XaoTHYECKOE JIBM)KEHHME MBUIMHOK B JIyYe CBETa W
chopMHUpOBaJ TUIIOTE3Y O TOM, YTO MUP COCTOUT W3 MEJIBYANUIINX YACTHIIL
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— aTOMOB — HAaXOIAIIMXCSA B COCTOSIHUM HENPEPBIBHOIO XaOTHYECKOTO
JBIKEHUs. AHajorus urpaina 0oapuryro posb B ¢puinocoduu Ilnarona. Ilo
€r0 MHEHHMIO, YEJIOBEK MOXKET IMOHITh MHUP HAEH TOJBKO C IOMOILBIO
aHAJOTU C BOCHPUHMMAEMbIMM OpraHaMH YyBCTB YEJIOBEKa BELIAMU U
OTHOLLIEHUSIMU MaTE€pUaJIbHOIO MUpA.

OcCHOBHBIE HJEH, KOTOpBIE MPUBEIM OWHINTEHHA K CO3JIAHMIO
CHELUAIbHOM TEOpPUM OTHOCHUTEIBHOCTH, OCHOBAHBl Ha AHAJIOTHM.
[TocTynar MHBapHAHTHOCTH CKOPOCTH CBETA, T. €. €€ HE3aBUCUMOCTH OT
CKOPOCTHU JBUKEHUS NCTOYHMKA, ObLIT BBIpaXKeH DMHILTEHHOM 10 aHAJIOTUU
C HE3aBHCHUMOCTBIO CKOPOCTH pacIpocCTpaHeHHs 3Byka B cpeae. OOmas
TEOPHUSI OTHOCUTEIBHOCTH OCHOBAHA HA NPHUHIUIIE YKBUBAJIECHTHOCTH CHII
UHEpLUUU U TpaBUTALMH, CPOPMYIHPOBAHHOM Ha OCHOBE AaHAJOTUU C
IIPUHLAIIOM JKBHBAJIEHTHOCTA HWHEPLMOHHBIX M TPABUTALMOHHBIX MAacc.
OcHoBbIBasACh Ha aHanoruu ¢ COMTHEYHOU CUCTEMOM, TJIaHETapHas MOJIEINb,
nanHast Pesepdopnom u bBopom, mo3Bonuna craenarh MEpBbIE IIard B
MNOHUMAaHUM CTPOEHUS aroMa M CTAJIa OTIPABHOM TOYKOW JJII KBAHTOBO-
MEXaHMYECKOIo u3yueHus aroMa. Jlyn ne bpoiib BBIABUHYI TUIIOTE3Y, YTO
KOPITYCKYJISIPHO-BOJIHOBOM JIyaJllU3M SIBJISIETCS YHHBEPCAJIbHBIM 3aKOHOM
IIPUPOJIBI, U UTO OH TAK)KE XaPAKTEPEH I MUKPOYaCTHII.
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MexnayHapoaHas opraHuzainusi  "AcCTpoHOMHUYECKOE€ 0OIIecTBO"
accounanus raHerapueB Poccun u HayudHbIl coBeT 1o actpoHomun PAH
npuHsUH pemeHne o mpoeneHun B 2016-2017 yueOHOM TOmy TEepBOit
OTKPBITOM aCTPOHOMHUYECKOM onumnuaabl «Mamas Mensequua» s
LIKOJIbHUKOB 5-7 KJIaCCOB, OPUEHTUPOBAHHOU Ha  YpPOBEHb
JIOTIOJIHUTEJIBHOTO 00pa3oBaHus Mo acTpoHoMuu. OauMinuaaa OpoOBOASTCS
Ha 0a3e OJJHOTO U3 IUIAHETAPUEB B TOPOJAaX WM HAy4YHBIX LIeHTpax Poccuu
WM WHBIX CTPAaH B COOTBETCTBUM C TNpHUHIUINAMU OnuMnuaa Hay4yHOIO
uenrpa Poccuiickoii Axkagemun Hayk. OTKpbITass acTpOHOMHYECKas
omuMmnuaga «Manas ~ Measeauna» — MMEET  CTaTyC  POCCHICKO-
MEXIyHApOJHOTO  TBOPYECKOTO  HHTEIUIEKTYaJbHOIO  KOMaHJIHOTO
COPEBHOBAHUS

®uHaHCUPOBAHUE 3aKJIFOYUTETBHOTO JTana OnuMnuaasl
0o0ecreunBaeTCd MECTHBIM OpPIrKOMHUTETOM W MPOM3BOAUTCA 3a CYET
LEJEBbIX  OTYUCIEHUW  oOpranu3anuii  npoBoasumx  Onummnuany,
CIIOHCOPCKUX CPEACTB, a TAaKKE€ BO3MOXHBIX B3HOCOB TEPPUTOPUI-
YYaCTHHII.

B 3akmtountensHOM drane OnuMnuaabl OPUHUMAIOT —y4acTHE
KOMaHJbl PETUOHOB, COCTaBJIEHHbIE W3 MoOeAuTeNel u NpPU3EPOB
PETMOHAJIBHOIO JTamna, T.€. OTKPbITas AacTPOHOMHMYECKAs OJUMIIMAaa
«Manas Mensenuua» npeaycMaTpuBacT NPEIBAPUTENIbHBIA PETMOHAIbHBIN
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sran. B 2016 rTomy ero pemeHo Obuto TpoBecTd MpKyTCKUM
TOCYIapCTBEHHBIM  yHUBEPCHUTETOM B  Juie  kadeapsl  PU3HKHU
[Tegarornueckoro uncruryta MI'Y u ActpoHomuueckoil oOGcepBaropueit
HUI'Y B coapyxecTBe C TIOCYAapCTBEHHBIM AaBTOHOMHBIM YUYPEXKICHUEM
JOMOJIHUTENbHOTO oOpa3oBaHusi Mpkyrckoit obmactu «lleHTp pazBuTHs
JTOTIOJIHUTENIbHOTO  oOpaszoBanus xerei» (TAY JO HPAOMd), w
ABTOHOMHOM  HEKOMMEPUYECKON  OpraHu3zalued  JONOJHHUTEIBHOTO
npodeccuoHabHOrO 00pazoBanus neteit «Po30BbIN CIOHY.

PervoHanbpHbIll 3Tan ONMMIIKAIBI TPOBOAWICSA AUCTaHIMOHHO. Ilo
pe3yabTaraM peruoHaIbHOTO Typa Oblia chopMupoBaHa COOPHON KOMAH]IbI
HpkyTckoii o00macTé AJis TPUHATAS ydacTHe B (UHAIBHOM JTare
acTpOHOMHUYECKOW  onmumnuaasl «Mamas  MenBeauma»,  KOTOPBIA
npoBonuiicas B HoBocubupcke ¢ 4 mo 9 despans 2017 roma. Tpoe
YYaCTHUKOB COOpHON kKomanAbl MpkyTckoi oOnacTu cramu mnpusépamu
OJIUMIHUAJbI, U3 HUX JBOE M3 acCTpOHOMHUYECKOro kiayba «f JlpakoHax:
JlebeneBa Exkarepuna — guriom Il cremenun, XouaHoBu4 AHactacus —
qumioM III crenenu.

B 2017-2018 u 2018-2019 yueOHbIX romax (UHAIBHOTO Typa
Poccuiickoii ActpoHomuueckor Onumnuanbl «Manas Menpeauna» He
ObLJIO, HE HAIUIOCh OPraHM3alldd M TOpOAa, TOTOBBIX B3STh Ha cebd
XJIONOTHI ¥ (PMHAHCOBBIE 3aTpaThl HA TMPOBEJECHUE OJNUMIIUAbLI. Tem He
menee, B 2018-2019 yue6HoM Tomy B MpkyTckoi obmactu ObLT MpoBEACH
PETHOHATBHBIN Typ OMUMIHAABI 110 mogoouto 2016 rona.

B 2019-2020 yue6HOM roxy bonbmoit HoBocubupckuii muranerapuid,
KOTOPBIN SIBIISIETCA YUPEKICHUEM JOMOTHUTEIBHOTO 00pa3oBaHUs JIETEH,
BBIMTpaJl TpaHJ Ha IpoBeneHue BTOopor Poccuiickoil ACTpOHOMUYECKOU
Onumnuanel «Manas Menseauna». OpraHu3zalyi0 pPErMOHAIBHOTO 3Tana
OIUMMHAABl  €IUHOJWYHO  TpUHUMAeT Ha  cebs  Upkyrckuid
rOCy/lapCTBEHHBIM  yHUBepcuTeT.  [IpukazoM 1O  YHUBEPCHUTETY
MPUHUMAETCSl ToJIOKeHUE 00 OTKPBITONH acCTPOHOMHYECKOW OJIUMITUAJIE
cpenu ydamuxcsi 5-7 kimaccoB MpkyTckoil obimacTtd, ¥ OHa mpuoOpeTaer
odurmanpHoe Ha3Bauue “‘Manas Meoseduya. Ilpubaiikanve ”.

OTpunarebHbIM MOMEHTOM OBLIO TO, YTO TpaHj ObLT BbIAAH HE HA
y4ueOHBIM, a Ha KajmeHaapHbli 2019 rox, onuMmmMama MPOBOAMIACH B
nexkabpe 2019 roma, W Ha TPOBEACHUS PETHOHAIBLHOTO JTama ObUIO
HEJOCTaTOYHO BpeMeHW. TeM He MeHee, 3Tam ObUT MPOBEACH, KOMaHIA
HpkyTckoii 00JacTH BBICTYIIHIIA HA (prHAIBHOM 3Tane, 1 KydyenkoB Crenan
u3 Jlunes Ne 36 OAO «PXK]/» nomyuun auruiom III crenenu.

B 2022-2023 yye6HoM rogy bonbmoit HoBocubupckuil miianerapui,
npu noanepxke Munucrepctsa ObpazoBanus HoBocubupckoit obiaactu u
Henapramenta OOpa3zoBanust ropoga HoBocuOupcka peliaer MpoBECTH
Poccuiickuii (puHanpHbIN) TYp TpeThelr Poccuiickoit AcTpoHOMHUYECKOU
Omumnuane! «Majag Mensenuiay.
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PernonaneHbIll Typ YHUBEPCHUTET IIPOBOIUT COBMECTHO C bombpmmm
HNpkyrckuMm mmanerapuem mkoiael Nel9 1. Mpkyrcka M ¢ aBTOHOMHOU
HEKOMMEPUYECKOM OpraHu3alnyeil MonyJspu3alud aCTPOHOMHUM «3BE3IHBIN
JeCaHTy. 3HAYUTEbHO paclIupuiachk reorpadusi OJMMMIHUAILI: KPOME
yuamuxcsi u3 HpkyTcka B onuMNMaZe y4acTBOBAJId JETHU U3 TOPOJOB
[llenexoB, Ycompe-Cubupckoe u Ycrh-MnuMmck; u3 mocenkoB ThIpeTh
3anapuHckoro paiiona, EmanHupsl OJBXOHCKOTO pailoHa, AJIEKCaHIPOBKA
bparckoro paiiona, MakcumoBmmHa HpkyTckoro  paiiona, cena
MarnsbimeBka YcTh-YIMHCKOTO paiioHa, nepeBHU Kyperb OnbXOHCKOTroO
paiiona, cena Hros Jlenckoro paiioHa SxyTun. YBEJIMYWIOCH YHCIO
YYaCTHUKOB.

OnuMmnuana cocrosla U3 JIBYyX TYpOB — TEOPETHUUECKOTO0 U
TBOpYECKOTr0. TeopeTuuecKuid Typ Coaep:kan BOMPOCH U PACUETHBIC 3a1a4U
M0 acTpPOHOMHUH. 3aJaHUEM TBOPYECKOTO TYyphl OBLI PUCYHOK ydacTKa
3BE3JHOr0 He0A C NTUYBHM CO3BE3IUEM.

[To wroram onuMmnuanpl u3 MoOeAUTENe W MOpU3EpOB OblIa
chopmupoBana komanaa MpkyTckoit obsactu sl ydyacTus B (pUHAIBHOM
Type Tperbeil Poccuiickoii ActpoHomuueckon Onumnuansl «Mamas
Mensenuiia», KOTopsIii coctosuicss B HoBocubupcke co 2 mo 7 anpens 2023
rofa. Y4acTHUKUA (PUHAIBHOTO Typa He ocTanuchk 0e3 Harpan: [lonomapés
Erop (7 xiacc MBOY COIIl Ne 23 r.MpkyTcka) mpuBe3 JUIUIOM BTOPOid
crenend, a Boponnoa Anna u CraxoBa EBa (7 ximacc MAOY Jlunei
NUT'Y), nuniioMel TpeTheN CTEIECHH.

Bot Hekoropsie nenu u 3amaun Onumnuanasl «Mamas Measenuiiay:
MPOINAaraH/ia €CTECTBEHHOHAYYHbIX 3HAHWM, HAy4YHOTO TMOAXOAa K
aCTPOHOMHHM U CBSI3aHHBIM C HEW HayKaMm; TOBBIIICHUE HHTEpeca
IIKOJIbHUKOB JIaHHOM BO3pACTHOM Tpynmbl K acTpOHOMUH, (DU3BUKE,
€CTECTBEHHBIM  HAayKaMm;  BBISIBJICHHE  TaJaHTIMBBIX  IIKOJIbHUKOB;
MOJrOTOBKa K OyAylleMy y4YacTHIO B OJUMIHAJaX CTapIICKIACCHUKOB.
OTKpbITass aCTPOHOMHUYECKAsl OJUMIIMANA CPEAM ydaluxcs 5-7 KIacCoB
Upkyrckoit obnactu “Manas Mensenuna. [Ipubaiikanbe ”, mpoBeeHHas B
2022-2023 yuyeOHOM Trofy, TOTHOCTHIO UX BBIMOTHUIIA.
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IMPLEMENTATION OF INTERDISCIPLINARY CONNECTIONS OF
PHYSICS AND TECHNICAL MECHANICS AS A CONDITION FOR
IMPROVING THE EFFECTIVENESS OF TEACHING STUDENTS OF
THE SPECIALTY SECONDARY SPECIAL EDUCATION 15.02.10
MECHATRONICS AND MOBILE ROBOTICS

Erofeeva E.P.
Pedagogical Institute of Irkutsk State University

HuciunnHa  «TexHudyeckas  MexXaHUMKa»  BXOIUT B Kypce
oO1enpodecCuoHaIbHbIX JUCIHUIUIMH U SIBISETCS 00s3aTelIbHOW MpH
ocBoeHMH OCHOBHOW mpodeccuoHaIbHON 00pa30BaTeIbHONW MPOTPaMMBI
no crneunanbHoct 15.02.10 MexarpoHruka U MoOuiibHasE POOOTOTEXHUKA
[1].

OCHOBHOI 1IEIbI0 TUCHMIUIMHBI « TeXHnYecKass MeXaHUuKa SIBISIETCS
MOJIy4eHHEe 3HAHUW O TMPUHIUIAX M METOJaX CO3JaHus M pacyeTa
AIIEMEHTOB KOHCTPYKIIMM, JIeTajell W y3J0B MalluH OOIIero HazHaYeHHs
[2].

B cTpykTypy Kypca mucnuriuabl « TexXxHu4Yeckass MeXaHuKa» BXOJST
HECKOJIbKO BXHEHTITNX HAMPABIICHUH: CTaTHKA, KHHEMATUKa, TUHAMUKA.

Bce  BblOeneHHBbIE — HAaNpaBlICHWS  UMEIOT  MEXIPEIMETHYIO
HAlpaBJICHHOCTh, 4@ HMEHHO TECHBIE CBS3M C €CTECTBEHHOHAYUYHBIMU
JUCUUIUIMHAMU, PEUMYIIECTBEHHO, C PU3UKOil [4].

O(PGPEeKTUBHO OCYIIECTBISAS MEXKIPEAMETHbIE CBA3U (UBUKH U
TEXHUYECKOW MEXaHUKHU B MpoIecce 00yYeHUs CTYACHTOB, MOXKHO OXKUJIaTh
Ooree  BBICOKMX  PE3yJbTaTOB YCBOCHMSI TOHSTUM, HAaBBIKOB H
dbopMUpoOBaHUS YMEHUHN 10 CPABHEHUIO C pe3yJibTaTaMu y4eOHOM paboThI
KOTOpbIE€ €CTh HA MOMEHT UCCiieA0oBaHus [S].

Ha ocHOBaHuMM  BBIIIECKAa3aHHOTO MOXHO  CHOpPMYIHPOBATh
CJICIYIOIIYIO TIPOOIeMYy:
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IPOTUBOPEYUE MEKJIY OCO3HAHHOW 3HAUUMOCTBIO MEXMIPEIMETHBIX
CBs3el (U3MKM C TEXHUYECKOW MEXaHHKOW B Tmporecce oOydeHus
cTyaeHToB  HampaBieHuss 15.02.10 Mexarponuka ©u  MOOWIbHas
pOOOTOTEXHHKA C OHOW CTOPOHBI, U HU3KUM YPOBHEM HUX OCYIIIECTBICHUS
B IIPAKTUKE C JPYTOM.

B pamkax koHcTartupyromiero srana ObLT MPOBEAEH MOHHTOPHHT
YCIEBAEMOCTU U KauecTBa OOYYEHHOCTH IO TUCHUIUIMHAM TeXHHU4YecKas
Mexannka u ®Puszmka 3a nociaeaHue 2 roxa 1o coeruaipbHoctd 15.02.10
Mexarponrka U MOOWIIbHasE poOOTOTeXHHWKA B HpKyTCKOM TEXHUKyMeE
TPAHCIIOPTa U CTPOUTENHCTBA.

[Ipu wsyuenun nucuumiuabl OVY][. 09 Ousumka HaOmromaercs
CTAOWJIBHO HEBBICOKHE TMOKA3aTeNId KaueCTBA MPU MOCTOSHCTBE MPOIICHTA
ycneBaemoctu (100%). TTo nuctummne OI1.04. TexHuueckas MeXaHUKa 3a
nepuoxn ¢ 2019 r. mo Hacrosumiee BpeMs IPOCIEKUBACTCS CHUKEHUE
KauyeCTBa 3HAHUU MIpeaMeETa.

61%

53%
50%
I I 41%

MMP-19 MMP-20 MMP-19 MMP-20

Dusnka TexHW4ecKkana MmexaHuKa

Pucynok 1. Monumopune kauvecmea ooyueHHocmu

CepbE3Hblii ciag kKauecTBa OOy4eHHOCTH mpousomén B 2021-2022
yuebHoM rofy (10 41%) no npodeccuoHaIbHbBIM JUCIUIUIMHAM.

MOXHO  BBIJENHTH  HECKOJBKO  (haKTOPOB,  OOBSICHSIOIINX
MIOJTyYeHHBIC PE3YJIbTaThI:

-epexoi Ha JAMCTAHLUMOHHYIO CHCTeMy OOYy4YeHHs] B CBSI3U C
nmangemuen covid-19;

-IPOTYCKH 3aHATUI CTyJEHTaMU 10 OO0JIE3HU;

-crabast UICTIOTHUTEIbHAS JUCITUTUTMHA CTYJCHTOB TPYIIIT;

-cmabast 0a3za 3HaHWN 1O OO0IMIEO00pPa30BATEIBHBIM JUCITUTIIMHAM
(pusuka), koTOpbIe GOPMUPYIOT TEXHUUECKHE 3HAHMS.

JIist BBISIBIIEHUST YPOBHS MEXKIPEIMETHBIX CBS3€H OBLIO MPOBEICHO
TECTUPOBAHUE Cpeau CTyaeHTOB HampasieHus 15.02.10 Mexarponuka u
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MoOuiIbHast poboTorexnuka rpynn MMP-20 u MMP-19 no teopetnyeckoit
MexaHuke. TecTupoBaHue Npouuio 36 4eIOBEK U3 JIBYX I'PYIII.

boumn npoananu3upoBanbl yueOHble nporpamMmbl OY/[.09 dusuka u
OIl. 04 TexHuueckass MEXaHUKA U BBIIEJICHBI TEMbI, KOTOPBIE U3Y4YalOTCS B
Kypce (U3UKU U TEOPETUUECKON MEXaHUKH.

B pesynbprare ananmuza ObLIO COCTaBICHO TECTHUPOBAHHE MO TEMaM,
JUISl BBISBJICHUS YPOBHSA MEXIPEAMETHBIX CBsA3€d. BbIsBICHUE YpOBHA
MEXIIPEAMETHBIX  CBSI3€M  CTPOMJIIOCH HAa OCHOBAaHUM  pE3YyJIbTaToOB
TECTUPOBAHUS IO CJIEIYIOLIEH IIKaJe:

OreHKa KITFOUEBBIX KOMITETEHIIUNA OOYYarOIINXCS MPOU3BOIUTCS TI0
nsaTubambHON cucteMe. OCHOBHBIM KpuTepueM 3(GEeKTUBHOCTH YCBOCHHUS
coliepkaHMsl y4eOHOTO Mmarepuajia CYuTaeTcs Kod(PQPUIIMEHT YCBOCHUS
yuebHoro Marepuana Ky. OH onpenenseTcsi Kak OTHOIIIEHHUE MPaBUIbHBIX
OTBETOB OOydYaromuxcsi K oOieMy KkonudectBy BompocoB (mo B.IL.
becnanbko) [2].

Ky = N/K, rne N — koiau4ecTBO MpaBWIbHBIX O0TBeTOB, K — oO1iee
yucino BompocoB. Ecium Ky > 0,7, To yueOHBIM Marepuan cyuTaeTcs
YCBOEHHBIM.

Ha ocHoBanum »53TOro ObUIM BBIBEACHBI KPUTEPUU YPOBHS
MEKIPEAMETHBIX CBA3EH JUCLUILINH.

Huskuit ypoBeHb MeXmnpenMeTHBIX cBsizeil — 0-17 OGammoB 3a TecT
OIIEHKA «2» U «3».

Cpennuii ypoBeHb MEXKIPEAMETHBIX CBsizeil — 18-21 GammoB 3a TecT
OIIEHKA «4».

Bricoknii ypoBeHb MEXKMPEAMETHBIX CBs3ell — 21-23 Gamn 3a Tect
OLICHKA «5».

42%

39%

19%

||2|| ||3|| ||4||

Pucynox 2. Pezynomamol mecmupo8anus. yPOGHs MeNCNPEeOMEemHublX cesa3ell

[TonyuuBmmecs pe3yabTaTbl MOXKHO OTHECTH K HHU3KOMY YPOBHIO
MEXIIPEAMETHBIX CBA3€l, mnoTtomMy uto 39% Hamucainm TecT Ha
HEYJOBJIETBOPUTEIIbHYIO OLEHKY U 42 % Ha yoOBIETBOPUTENBHYIO, YTO
COCTaBJISIET B CyMME OOJIBIITYIO YacTh OT TECTUPYEMBbIX.
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JIist BEISIBIIEHUSI TIPUYWH HU3KUX PE3YJIBTaTOB TECTUPOBAHUS, OBLI
MPOBEECH aHAJU3 MOCEUIECHUS 3aHATUN TUCIUIUINHEI (puc. 3).

7
4 -

Konnyectso yenosexk, Konnyectso yenosek, Konnuectso yenosek,
nponyctuswux 6onee 70% nponyctuswnx meHee 25% nponyctuswux bonee 25%
3aHATUM 3aHATUN 3aHATUI

Pucynox 3. [Iponycku 3ansamuti

B pesynaprare mpoBeneHHOro aHaiau3a IMOCEIHICHUS 3aHATUM Cpeau
CTYIEHTOB MOXKHO CJIeJaTh BBIBOJ, YTO HU3KHE PE3YyJIbTaThl TECTUPOBAHMUS
HaAOJIOAAIOTCS KaK Y CTYJEHTOB, KOTOpHBIE MpomycTuiu 6omnee 70% 3aHsaTHl,
TaK U y TeX, KOTOpble peryiaspHo mnocemand 3anstus. Wcxoms wu3
MOJIYYEHHBIX PE3YyJIbTaTOB, U BHIOPAHHBIX KPUTEPUEB MOXHO TOBOPHUTH O
HU3KOM YPOBHE MEXKIPEIMETHBIX CBs3ed GU3NKM W TEXHUYECKOU
MexaHUKHU B UpKyTCKOM TEXHUKYME TPAHCIIOPTA U CTPOUTEIHCTBA.

B pamkax uccienoBanusi 0bu10 pa3paboTaHO ydeOHO-METOAMYECKOE
nocobue s cryneHtoB Hampasienus 15.02.10 Mexarponuka u
MOOWJIbHAasg  poOoToTexHuka. B ydyeOHO-METOAMYECKOM  MOCOOUU
npeAcTaBieH COOPHUK METOAMYECKMX PEKOMEHJAlMK JUisl pelieHus
MpakTUYEeCKUX 3adad 1o pasaeny «MexaHukay, KOTOPBIA SBISIETCS
OCHOBOIIOJIATAKOIIUM  JUISL  JAJIbHEHILIET0 M3YYECHUS  TEOPETHUYECKOM
MEXaHUKHU [6].

Ha ocHOBaHMU BBIMOTHEHHBIX MPAKTUYECKUX padOT CTyaeHTaMu
Hanpasienust 15.02.10 Mexarponuka u MoOOWIbHAsE pOOOTOTEXHUKA, TOJ
Habopa 2021, ObUIO TIPEASIOKEHO MPOWUTH TECTUPOBAHUE JUISI BBISBICHUS
YPOBHSI MEKIIPEIMETHBIX CBA3EH.

B tecTtupoBaHuu npuHsUIM ydacTue: 26 4yenoBeK U3 HUX 13 yenoBek
HaIMCaJIi TECTUPOBAHKE HA OLIEHKY «3», 8 uenoBeK Ha «4», 3 yenoBeKka Ha
«5», 2 germoBeKa «2».

B pesynbrare ObLIM  MOMYyYEeHBI  CICAYIOIIME  TMPOIECHTHbBIC
COOTHOIIIEHHUSI OT YUCJa BCEX CTYACHTOB B TPYIIIIE:

«2» - 8%; «3» - 50 %; «d» - 31%; «5» - 12% (puc. 4).
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50%
31%

12%
8%

«2n «3n «dn «5»n

Pucynox 4. Pezynomamul mecmuposanus yposHs. MEXCNPEOMEMHbIX C853ell nocie
8bINONIHEHUS. NPAKMUYECKUX padom

[Ipu wuzyuennn gucuumiuasl OV, 09 ®usuka B 2022 rogy y
ctynentoB 2021 roma Habopa HAOMIOMAIOTCS CPAaBHUTEIHHO CTAOWIIBHBIC
MoKa3zarean OOYyYeHHOCTH TIPH TOCTOSHCTBE IIPOIIEHTA YCIEBAEMOCTH

(100%) (puc. 5).

64%

61%

I 53%

2019 2020 2021

Pucynox 5. Kauecmso ooyuennocmu no OV/] Qusuxa

KauectBo obyuennoctu o OVY/] ®usuka B rpynne «MexaTpoHUKa u
MoOuibpHast podororexHuka» 2021 rona Habopa CpaBHUTEIBHO BHIIIE, YEM
y OPEIbIIYIIEero rojaa.

B pesynbrare okonuanus aucuuiinabl OIl Texnuueckas MexaHuka
y HampaBieHus «MexaTpoHuka U MoOmibHasE podoroTexHuka» 2021 rona
HaOopa ObUIM BBISABIEHBI CIEAYIOUIME PE3yJbTaTbl, B pPaMKaxX CIAHHOIO
CTyJEHTaMHM 3K3aMeHa (puc. 6).
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ll3ll Il4ll ll5ll
Pucynok 6. Pezynemamul yceoenus oucyuniunul « Texnuueckas mexaHuxay»

DK3aME€H M0 TEXHUYECKON MEXaHWKe clanu 25 u3 25 CTyIeHTOB B
rpynne MMP-21-4/3. bonee nonoBuHs! (15 CTyneHTOB) caanu Ha OICHKY
«4y» (xopotio), 3 cTyaeHTa Ha «5» (OTIWYHO), MEHEE MOJIOBUHBI CTYJICHTOB
TPYIIIIbI TOTYYUIU OLIEHKY «3» (YAOBJIETBOPUTEIIBHO).

72%

64%

61%

53%
50%

I I 41%

2019 2020 2021
B OY/[ ®dusuka 61% 53% 64%
B Ol TexHMYeCcKaa mexaHMKa 50% 41% 72%

Pucynox 7. J[unamuka kavecmea obyyeHnocmu no oucyuniunam Qusuka u
Texnuueckas mexanuka 6 nepuoo ¢ 2019 no 2021 ze.

Ha ocHoBe mony4eHHBIX pe3yabTaTOB MOXXHO CHENaTh BBIBOZ, YTO
st (opmupoBaHHS ~ HAa  BBICOKOM  yYpOBHE  MPO(PECCHOHAIBHBIX
KOMITETCHIIMH CTICIIMAIMCTA CPEIHETO 3B€HA B 00JACTH TEXHUYECKHX HAyK
CJIEIyeT B MIEPBYIO OUEPEb YCUIIUTh PEATU3ALNI0 MEXIIPEIMETHBIX CBA3EH
GU3NKA W TEXHUYCCKOM MEXaHWKH. YCHWINTh MEKIPEIMETHBIC CBSI3H
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GU3UKM M TEXHUYECKOW MEXAaHWKH BO3MOXKHO TMpPU BHEAPEHUH B
o0Opa3oBareyibHbI MPOIECC OCBOCHUSI AUCHUILIUHBI «DU3HMKa» OCHOBHBIX
MOHATHH U3 TeXHWYEeCKOM MEXaHMKH, a Takke OIM3KMX K HEH II0
COIEPKAHUIO IIPAKTUYECKUX 3aJaHUN.
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THE INFLUENCE OF PHYSICS KNOWLEDGE ON THE STUDY OF
ROBOTICS RESULTS

Zhambaldorzhiev P.G.

State budgetary professional educational institution of the Irkutsk region
Irkutsk Regional College of Pedagogical Education

Jns ycmemrHoro  M3y4deHHsT  pOOOTOTEXHUKH  OOy4aroIumcs
HEO0OXOIMMbI 3HAHUS U3 00JacTH (PU3MKH, MATEMAaTUKH, SJICKTPOHUKU U
uHpopmaruku. Bee 310 crnocoOcTByeT (hOpMHUPOBAHUIO IIEIBHONW KapTHUHBI
mupa. Kpome Toro, BuU3yaibHOE MpPEACTABICHHE MPOEKTOB MOOYXKIAeT K
AKCIIEPUMEHTUPOBAHUIO M TPOSBICHUIO M300pETAaTEILHOCTH B TIpoOIlecce
MOWICKAa JCTETHYHBIX U PaboTOCTOCOOHBIX pemeHnid. OOyuaromuecs
poOyIOT ce0si B POJIM TIIABHOTO KOHCTPYKTOPA U MTPOTPAMMHUCTA.

OcoOeHHO  0OJBIIOE  BIAUSHHUE HA  YCHEIIHOE  OCBOEHUE
pPOOOTOTEXHUUECKUX JUCIUIUIMH, Ha HaIl B3IV, OKa3bIBAE€T YPOBEHBb
busznyeckux 3HaHuil. Tak, Ha 3aHATUIX MO POOOTOTEXHUKE OOyYaromuecs
paboTaroT ¢ yJIbTPa3ByKOBBIMHU, WH(pPAKpPaCHBIMU U JAPYTUMU JAaTUYMKAMH,
pallMOHAJIbHOE TIPUMEHEHUE KOTOPHIX Ha TMPaKTHUKE HEBO3MOXHO 0e3
o0111ero moHMMaHus (PU3NYECKUX SBIICHHH, TTOJIO)KEHHBIX B OCHOBY Pa0OThI
TaKuxX yCTpoucTB. [loaTOMy, Kak HaM TpeACTaBIsAETCS, B Havyaje paboThI
1eecoo0pa3Ho OOCYIUTh YCTPOWCTBO JATYUKOB M (PU3UUYECKHUE SIBICHHS,
HA OCHOBE KOTOPBIX OHU (YHKITMOHUPYIOT. [laHHYI0 THTIOTE3y MPOBEPSUITH C
MIOMOIIIBIO MEATOTMYECKOTO IKCIIEPUMEHTA.

DKCHEPUMEHT MpPOBOAWIN B MPKyTCKOM PErMOHAJILHOM KOJUIEIKE
MEJaroru4eckoro 00pa3oBaHus. B skcneprMeHTe y4acTBOBAJIU CTYIIEHTHI
3-ro kypca cnenuanbHoCcTH «lIpenomaBanve B HayalbHBIX Kiaccax». Ha
NEPBOM JTane Ccpeaud OOy4arolmMXCs BBIACIWIN SKCIEPUMEHTAIbHbBIC
(komuyecTBO oOyuaronuxcst B «A» 7 u «b» 8) U KOHTpOJBHBIE TPYMIIBI
(«B» 10 u «I'» 7). O6 u3MeHeHUU B pe3yJibTaTe IKCIEPUMEHTa CYAWIH 10
CJIEYIOIIUM KPUTEPUSIM:

1) ypoBeHb pa3BUTHS OOIIECTEXHHUUECKOTO MBIIIJICHHUS;
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2) HalU4Me HABBIKOB KOHCTPYHPOBAHUS COOCTBEHHBIX MOJEIeH

poOOTOB;

3) HaJMYKMe HaBBIKA MPOrPAMMHPOBAHUS COOCTBEHHBIX MOJEJICH

poOOTOB;

4) 0CO3HAHHOE UCIIOJIB30BAHUE TATYMKOB;

5) yMeHHe OpraHU30BBIBATh pabovyee MECTO, PACIPEICIATh yaeOHOe

BpeMs1 U COONIOIEHNE TEXHUKU O€30MacCHOCTH B MpoIecce padboThI

Ha BTOopom »sTame ompenenwivm MCXOIHBIM YpOBEHb 3HaHWM. s
ATOTO UCIOJIb30BaIM TecT beHHeTa, BKitovaronuii B cedst 70 BOmpocoB.

[Ipu npoBenenuun 3ansTuil y rpynn «A» u «b» ocoboe BHUMaHME
yACNSIM  (PU3NYECKUM 3aKOHaM U SIBJICHUSIM, Ha OCHOBE KOTOPBIX
(YHKIMOHUPYIOT JaTYUKA U POOOTOTEXHUYECKUE MEXaHU3MBI. 3aHATUS Y
rpynn «B» u «I™» npoxonunu B TpaauuuoHHON Gopme. B kaxaon rpynmne
IIPOBENH 1O 4 3aHATHUA.

Ha Tperpem orame mnoaBenum WTOrM MCCIENOBaHUA. BxomHas
JUArHOCTHKA MPOAEMOHCTPUPOBANIA, YTO YPOBEHb OOLIETEXHUYECKOTO
MBIIUIEHUSI Y BCEX TIpynn HU3KWA. HaBbIK KOHCTpyHMpOBaHUS U
IPOrpaMMHUPOBAHUSI COOCTBEHHBIX MoOjeNed poOOTOB CpelHUl, Kak H
OCO3HAHHOCTh B UCIIOJIb30BAHHU JTaTYMKOB. YMEHHE OPraHU30BbIBaTh CBOE
paboyee MecTo, pacmpeneisiTh ydeOHOe BpeMs M COONMIoAaTh TEXHUKY
0€30MacHOCTH B MPOIEcce AESATEILHOCTH HAXOJUTCS HAa BHICOKOM YPOBHE.

3,57 3,5
57,14 58,82

BEEE

(3 & S < F 2

A" 3 B " & &

E BxoaHOH KOHTPON BoixoAHOH KOHTPOND el

Pucynox 1. Cpasnenue 6 Hauane u 6 Konye sxcnepumenma: A — oco3nanHoe
ucnonvzosanue oamuukos, b — npoyenm odyuarowuxcsa oonycraouux owuodKy npu
ycmanoske 0amuuxa.

[locne 3ansATHIA BCE TPYIIIBI IO BCEM MOKA3aTEIsIM JIEMOHCTPUPYIOT
MOJIOKUTEIBHYI0 TUHAMUKY. OCTaHOBHMCS OTJIEIBHO Ha TAKOM IOKa3aTele
KaK OCO3HAaHHOE NPUMEHEHHME NAaT4YMKOB. JIaHHBIM MOKa3arenab, HA Hall
B3NS, HAOpsIMyl0  CBSI3aH €O 3HAHMEM  (U3UYECKUX  OCHOB
(GYHKUMOHUPOBAaHUA JaTdyukoB. Kak BHJIHO, B SKCIIEPUMEHTAIbHBIX
rpynnax «A» u «b» B KOHIIE SKCIIEPUMEHTa JOCTHUTHYTO OOJIE€e BBICOKOE
3HAUEHHE JAHHOIO MOKA3arTelisd [0 CPAaBHEHUIO C KOHTPOJIbHBIMU TPyIIIaMHU
«B» u «I» (puc. 1A). OnHako pa3HuIa B pe3ysibTaTaXx HEe OYeHb OOJbIIIAs.
BepositHo, 3TO cBsi3aHO ¢  HEOONBIIMM  KOJMYECTBOM  3aHSTHUH,
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IIPOBEACHHBIX B paMKax JKcrnepuMeHTa. OTMETUM TakKKe, 4TO BO BpEMs
3aHATHM 3aMEYEHO, YTO OOy4YarolIMecs KOHTPOJBHOM TIpynibl MpH
YCTAHOBKE JIAaTYMKOB HAa CBOMX MOJENSAX JTONYCKAIOT OLIMOKH, HAmpuUMep,
YCTaHABIMBAIOT JaTydMK BbIIe€ OOBEKTa WM HE [0 HaNpaBICHUIO
JIBWKEHUA. B  DKCIEpUMEHTAJIbHOM  TPYIIE TOXKE  BCTPEUYAKOTCSH
oOyyaroiye, IOMyCKAalolue TaKUe K€ OMIMOKH, HO HX IMPOILEHT HUXKE
(puc.1b). Takum 00pa3oM, MOJYyYEHHBIE pPE3yJAbTaThl MOATBEPKIAIOT
1e1eCO00Pa3HOCTh OOCYXKACHHUS B XOJA€ 3aHATUS (U3MUECKUX SBICHUMH,
JIeXKAIIUX B OCHOBE U3YYaeMbIX JTaTUYHUKOB.
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HU.U. Haumywuna
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EDUCATION OF PATRIOTISM IN PHYSICS LESSONS, THROUGH
SOLVING LOCAL HISTORY PROBLEMS

Zhigulova N.G., Petrova V.S.
MBOU Secondary School No. 20 named after 1. I. Naimushin

B HacTOAmMii MOMEHT OJHOM U3 BaXKHEWINMX 33/1a4 IIKOJbI SBJISIETCS
BOCMHUTaHUE yyanuxcs. M Ha pa3HbBIX 3Tamax pa3BUTHS OOIIECTBAa OHA
pemanach IMO-pa3HOMY. 3aJadyeil COBPEMEHHOW IIKOJbI — BOCIIUTAHUE
YeJIoBeKa MIPOCBEIICHHOTO, T'YMaHHOTO, JTyXOBHO ooraroro,
HEPaBHOYIIIHOTO, aKTUBHOIO, J00sAIIero cBoio PoauHy, ¢ yBakeHHuEM
OTHOCSIIETOCS K UCTOPUH POAHOM CTpaHbl U KOTOPHIN IIEHUT €€ TPAAULIIH.

O} dexkTUBHBIM  CPECTBOM, MO3BOJSIOMUM  (HOPMHUPOBATH  BCE
IIEHHOCTH, KOTOpbIE HEOOXOIMMBI HWMEHHO CETOAHS — TNaTpUOTH3M,
JlyXOBHOCTh, HAallMOHAJIBLHOE CAMOCO3HAHHUE, SMOIMOHAIBHO-IIEHHOCTHOE
OTHOILIEHHUE JIMYHOCTH Y4YEHHKAa K  JEHCTBUTEIBHOCTU  SBIISIETCS
KpaeBeneHue. lcmnonb3oBaHME KpaeBEIUECKOrOo MaTepuana B IPolecce
npenojiaBaHusl (PU3UKU B IIKOJIE MO3BOJISIET BOBJIEUb YUYALIUXCS B MPOIIECC
MO3HAHUS OKPYKAIOLIETOCsl MUpa.

B nacrosiiiee BpeMs 10CTHKEHHS HAYKU U TEXHUKH CTaJIU HACTOJIHKO
MacIITaOHBIMH, 4 YEJIOBEK TaK CYIIECTBEHHO BIUSIET HA MPHUPOIY, UYTO B
KaKOW-TO CTEMEHM CTABUT MOJ] Yrpo3y caMO CYIIECTBOBAHUE >KUBOTO Ha
3emie. B ¢Bsi3u ¢ 3TUM O4YEeHBb BaXKHO CPOPMUPOBATH y YUaAIIUXCS YMEHUE
BUJICTh TIPOSIBJICHUE 3aKOHOB (DM3UKHU B OKPY’KAIOIIEH JNeHCTBUTEIHLHOCTH.
[TosToMy B yueOHOM MPOIECCe HEBO3MOXKHO 00OMTUCH 0€3 UCTIOIb30BaHUs
MECTHOTO KpaeBeYeCKOro MaTepHaia.

OObscHEHHE TEeMAaTUYECKOTo marepuajia mo (u3uke ¢ omopod Ha
IPUMEPHI U3 UCTOPUU CBOETO ropojia U O0JIaCTH, Ha 3HAHUS O MPUPOJC
MO3BOJISIET CTUMYJIMPOBATh Y yUalIUXCd UHTEPEC K CBOEMY PETHOHY, UCKATh
Y UCCIIEA0BaTh HAYYHBIN MaTepuall, TeM caMbIM pa3BUBaTh CBOM KPyro3op.

KpaeBegenue usydaer mpupojqy, HaceleHUE, XO3SMCTBO, HMCTOPUIO
poaHoro kpas u oOmactu. Yrto kacaerca mnpeamera (usmku, BbIOOD
uHpopMaMM O Kpae U MeToJa OOy4YeHHUsS 3aBUCUT OT BO3PACTHBIX H
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MO3HABATENbHBIX O0COOeHHOCTeM yuwamuxcs. [Ipu orOope KpaeBemueckoro
MaTepuana Juisi YypokoB (PU3UKH HEOOXOIUMO TPHUICPKUBATHCS CIICTYIONTUX
TOJIOKEHUM:

1. CBs3b ¢ u3yyaeMbIM MaTepUajoM CBEICHUI O Kpae.

2. locTtynHOCTb MOHUMAaHUS JJAHHOTO MaTepuara.

3. CBs3b C ApYyrMMH TpeaMeTraMmu (Xumusi, reorpadus, Ouosorus,
HCTOPHS)

4. 3HauMMOCTh JTaHHOTO MaTepualia M aKTUBU3AIMS HWHTEpeca
yUaIIXcs.

5. ConelicTBUE FKOJIOTMYECKOMY BOCITUTAHMUIO.

6. ®opMupoBaHUE HAYYHOTO MUPOBO33PEHUSI.

Jnsg  peanu3auuu  3THX  IIOJOKEHUM  MOXHO  HCHOJIB30BATH
CHEAYIOIIAE METOIBI U IPUEMBI:

e becenpl, TUCIYTHI, JTEKIUHU HA YPOKAX JUIsl aKTyalld3allu 3HAHUH,
MOCTAaHOBKA MPOOJIEMBI;

e [lonroroBka yyanuMmucs J0KJIaJ0B, COOOIICHUH, MPE3CHTAIIHH 110
TeMaM U3 Kypca (QU3UKY;

e (CoCTaBICHHE U PEIICHUE 3a/1a4, B YCIOBUAX KOTOPBIX CONEPKATCS
CBEJICHUS U3 MECTHOTO KPAaeBEAUYECKOIO Marepuana;

e Opranuzanysi BHEYpOUHOU IE€SATEIbHOCTH.

Y4eHukaM MOKHO NPEAJOKATD CJICAYIOIIHNE 3a/IaHUA:

PelieHne kaueCTBEHHBIX UM PACYETHBIX 3a/1a4
1. Ilpu uzyuenun tembl « CKOPOCTH TEID»

o Cpennsisi CKOpOCTb TE€UEHHUS pPEKM AHrapa CocTaBisieT 8 Km/4, a
CKOPOCTh Maccakupckoro tertoxoaa «Meteop» 65 km/u. Jlo UpkyTcka Ha
Katepe MOXHO ao0parbes 3a 12 u. Omnpenenurte PaccrosiHue Mexmy
bparkom u UpkyTckom.

e B okpectHOCTX bparckoro BOJOXpaHWIUINA OOWUTAIOT: JIOCH,
ONaropoJiHbIN 0JIEHb, KOCYIsl. 3a 30 MUHYT JIOCh MOXET IpoOekaTh 28 KM
800M. Onpeaenure CPpeIHIOI0 CKOPOCTh JKUBOTHOTO.

2. [1pu uzyuenun temsbl «JlaBneHue»

e Cubupckas KOCy/Isl OTIIMYAETCS OT EBPOMEHCKOW KOCYIH B TEPBYIO
o4epeqb 3aMETHO OONBIIUMH pa3MepaMH Tella, Macca €€ Tella COCTaBIIACT
35 kr. Cnen xonwIT 3%4,5 cM. Kakoe 1aBiieHue OKa3bIBa€T KOCYJIS Ha CHET.

e bparckoe Bogoxpanunuiie — Bogoém B Mpkyrckoit obnactu Poccun,
00pa3oBaHHBII Ha peke AmHrape B pe3yJbrare
ctpoutenbcTBa bparckoit 'DC, BTopoe mo 00bEMY BOJOXpAaHUIIUIIE MUPA.
Paccuuraiite naBnenue Ha rmyoune 150 m 3TOro Bojgoema.

e Topox bparck pacnonoxeHn Ha ceBepo-3amane MpkyTckoii obiactu B
HEHTpaJIbHOW 4YacTu AHrapckoro Kkpsbka, Ha Oepery bparckoro
Bonoxpanwinima. ['ne armochepHoe maBienue Oyzner OObIINE U MOYEMY: Y
OeperoB peKu 1 BOJOXPAHUIIMINA, WU B IIEHTPE ropoa’?
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3. [Ipu uzyuenun Temsl «IIIOTHOCTBY, MOXKHO IPOBECTH HEOOIBIIYIO
HCCIIEZIOBATENIbCKYI0 PaboTy MO OMPEAENCHUIO0 TUIOTHOCTH Pa3IMYHBIX
MaTepuajgoB, HAWIEHHBIX Ha TeppuTOpuM bparcka u MOIy4YEHHBIM
pe3ynbraram onpenenauTb. UYTo 3TO 3a Marepuan’? HCHOJb3ysS CETh
untepHer). [Ipubopbl M Marepuanbl: BeCbl, U3MEPUTEIbHBIM LMIUHIP,
Ta0JIUIIA MJIOTHOCTEH.

4. Tlpu nzyyenuu tembl « Jueprus. Paboray

e Ha bparckoit 'DC pa3HOCTh ypOBHEN BOJBI NIEPE] TUIATUHON U 3a HEU
coctaBisier 100 m. Kakoit sHeprueli obnmagaeT Kaxablii KyOUYeCKUid METp
BOJIBI, YAEP)KUBAEMOU TIJIATUHOM ?

e Hamop Boxmbl (pa3HOCTh YypOBHEW BOIbI Ieped W 3a IUIATUHOMN
bparckoii I'9C um. 50-nerus Benukoro OxTsa6pst 126 M, a BonxoBckoit
[D5C — 11 M. Bo CKOIBKO pa3 NOTEHUWAIBbHAS JHEPrus KaXKJo0ro
Kyonueckoro metpa Bojsl bparckoit '2C Gombiie, ueM BoinxoBcKkoi.

BeiBoa: nmnpenonaBanue (UMK € TOPUMEHEHHEM TOTO poja
Marepuaja M03BOJSET MOBBICUTh YPOBEHb 3HAHUW, PA3BUBACT Y yUaIIUXCA
BBICOKME MOpAJIbHBIE KAueCcTBa, IMOBBIIIAET Kpyro3op. BocnuteiBaer
J1000Bh M TOPJOCTH 3a CBOM Kkpail. DopMUpYyeT aKTUBHYIO >KU3HECHHYIO
MO3HIINIO, TOMOTaeT ydYalluMCs cJellaTh BBIOOp Oymymiell mpodeccun.
[Toka3piBaeT 3HAYUMOCTh (PU3UKHU KaK HayKd B IiesIoM. J[oka3bpiBaeT, uTo
(¢u3KKa CBsA3aHa CO MHOTHMMHU JIPYTUMHU HayKaMH.

CIIMCOK JIMTEPATYPbI
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HMHTEPAKTUBHBIE DJIEKTPOHHBIE PECYPCbI
JJIA YIIYAIIEHHOI'O YCBOEHUA
ACTPOHOMMUWH
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MAOY 2. Upkymcka Jluyeu UT'Y
MAOY 2. Upkymcka COLL Ne69

COMPUTER GAMES FOR ASTRONOMY EDUCATION
Zakharov G.V.

Pedagogical Institute of Irkutsk State University
Irkutsk School Lyceum ISU
Irkutsk 69 School

®u3zrka M AacTpOHOMHS, KaK M JpPyrue €eCTeCTBEHHOHAyYHbIE
NPEeIMEThI, U3yYalOT SIBJICHUS OKPYKAIOIIETO MHUPA, YTO SIBISETCS OYEHb
yaIOOHBIM mNpu OOYyYEHHUU - MHOXKECTBO SBJICHMM M 3aKOHOMEpPHOCTEH
MOXKHO HaOI0/1aTh HampsMyro. BMecte ¢ TeM, MHOTHE 3aKOHOMEPHOCTH U
SBJICHUS OKa3bIBAIOTCA JMOO CIOXKHBIMU Il HaOMIofeHus, J0o
CJIOHBIMU ISl TIOBTOPEHUS B JEMOHCTPALIMOHHBIX JKCIIEpUMEHTax. B
3TOM cllydyae O4YeHb YIOOHBIM COBPEMEHHBIM HCTOYHMKOM HH()OpMALUU
SBIISTFOTCST PA3NIMYHBIC AEKTPOHHBIE pecypchbl. Oco0eHHO 3 ()EKTUBHBIMU
U3 HUX SIBIISIIOTCSI PECYPCHl MHTEPAKTUBHBIE, TO3BOJISIOIINE IPOHAOIIONATh
u "morporare" pasznu4HBIC (PU3MUECKUE U ACTPOHOMHYECKHE 3(PQPEKTHI.
CaMbIM HIMPOKOM3BECTHBIM M MACCOBBIM THIIOM TaKHWX HHTEPAKTUBHBIX
PECYPCOB SIBIISIOTCS UTPBI JJ1s1 KOMITBIOTEPOB, IPUCTABOK U TENE()OHOB.

Bribop urp ceifuac oueHb MMPOK, MO3TOMY B ITOM CTarbe Oyner
PacCMOTPEHBI TOJBKO YK€ OMPOOOBaHHBIE M MPUMEHSIOMECS B y4eOHOM
npoliecce.

JUist  CTpYKTypHOCTH WIpbl MOXHO pa3lieuTh MO paszjiesiaM
aCTPOHOMMUH.

Xo4y OTMETUTh, 4YTO s OMNHUCHIBAID HUIPbl, B KOTOPBIX HMEHHO
ACTPOHOMHYECKHUM 3HAHUSM YICNSIETCS LEHTPaJbHOE U OJU3KOE K TOMY
BHHMAaHHE BO BpeMs mporecca urpbl. IMEHHO 3TO MOXET OTHECTH MIPBI K
MHTEPAKTUBHBIM  00pa3oBaTelIbHBIM pecypcaM, B COOTBETCTBUU C
MpaBWJIOM '"UTO JeJlaelllb - TOMY W YYMIIbCS, YEMY YUYHUIILCA - TO H
noMuuiib"[1]. B WUIIOCTpaTUBHOW K€  WIM  JIONOJHUTEIbHOU
MO3HABATEIBHOM POJM acTpOHOMHYECKass HUHGOpPMALMs MOXKET ObITh
3aJIeiCTBOBaHa B OYE€Hb pa3HbIX Urpax. K npumepy, B cTpareruueckon urpe
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Stellaris[2][puc.1] ucmonb3yeTcsi O4eHHb YMPOIICHHAs MOJCIbh KOCMOCA,
IJIAHET W IJIAHETHBIX CHCTEM, HO OYEHb XOPOILIO MPOJAEMOHCTPUPOBAHBI
3BE3/1bl PA3HBIX KJIACCOB.

Paznen "HebGecnas mexanuka"

B pamkax »TOro paszagena acTpOHOMHUHM MOXKHO M3YyUYUTh U
NPEMJIOKUTh YUYEHUKAM MHOXKECTBO JOBOJIBHO Pa3HBIX WUTP, B KOTOPBIX C
Pa3JIMYHON CTENEHBIO TOYHOCTH M HANISIAHOCTH MOJEIUPYIOTCS 3aKOHBI
HEOECHOM MEXaHUKU U €€ 0COOEHHOCTH. DTO pa3HOOOpPa3HbIE CUMYJIISITOPHI
pakeT M KOCMHUYEeCKHX MOJETOB. M3 Bcero ux pasHooOpazusi s xody
BBIJICJIUTH HECKOJIBKO UTP PA3HOTO YPOBHS U CIICIIMATU3ALINH.

S nomKEH MOSICHUTD MEepPe]l ’TUM, YTO MO BhIpakeHUEM "HarsigHoe"
s UMEI0 B BHJY TO, YTO B WUIPEe OTCYTCTBYET OTOOpaXCHHE Pa3TUYHBIX
napaMeTpoB MOJICIMPOBAHUSI B YHUCJIOBOM BHJI€, HO MPU STOM HAMIISIAHO
OTOOpaXXaroTCsl, B YAaCTHOCTH, TPACKTOPUU M CKOPOCTH KOCMHUYECKHUX
O0OBEKTOB. A UTPHI 51 Oyy pa3ienaTh Ha TPYIIbI O CIOXKHOCTH BOOOIIE U
CJIOKHOCTU OCBOCHHS B YACTHOCTH.

[TepBas rpymnma urp - HarJIIIHOE MOJICIMPOBAHUE 3aKOHOB HEOECHOM
MEXaHUKM U PpPEaKTUBHOIO JBWKEHHMS '"Ha miaz" B  yNPOLIEHHOM
wiockoM(2D) dopmare. Camoil moaxofsiiel Urpoi AJis 3HAKOMCTBA C
3aKoHaMu HeOecHoM MexaHuku sBisieTcs Gravity Slingshot[3][puc.2], Ho, k
COXAJCHUIO, WIrpa HMEeT chenupuuecKkue CUCTEMHbIE TpeOOBaHUS
(cm.HmKe). UyTh MEHEe HCKIIOYUTENHHO HANpPABICHBl Ha HEOECHYIO
mexannky Simple Rockets[4][puc.3] u Spaceflight Simulator[5][puc.4].
OTH Urpbl OTHOCATCS K 2J[-CUMYIsITOpaM pPakeTHOIO MOJETAa B KOCMOCE U
MO3BOJISIFOT MOZAEIUPOBATH €r0 C JO0CTATOYHO BBICOKON TOYHOCTHIO, BILUIOTh
10 TakuX 3(PPEKTOB, KaK rpaBUTAIMOHHBIE MAHEBPHI U 3P ekt ObepTa.

Btopas rpynma - HamisgHOe MOACIMPOBAHME 3aKOHOB HEOECHOM
MEXaHMKM B  TpéxmepHoM mnpocTtpaHcTBe. 1o Kerbal  Space
Program[6][puc.5] (c nensim psom noapaxareneit) u Children of a Dead
Earth[7][puc.6]. IlepBas wurpa opueHTHpoBaHa Ha Ooyiee NIyOOKOE
W3y4YeHHUE PpAKETHBIX KOHCTPYKIMM (COOpKY pakeTwl), BTOpas - Ha
MOZEIUPOBAHUE JBUKEHUW, CTOJIKHOBEHUN W M3JIy4eHUM B Kocmoce. lIpu
TOM HCIIOJIb30BAaHUE W TIOHMMaHUE HEOECHOM MEXaHWKH - BaKHAs |
OCHOBHAsi 4acTh WTPOBOTO Mpollecca B O0OMX CiIy4asix, HO JUJIi BTOPOW
UTPbl 3TO JOCTYMHO MPSMO C CaMOr0 Hayalia, B OTJIMYUE OT IMEPBOM.
Heo6xoauMo 0TMETUTB BBICOKYIO CIIOXKHOCTh UTPOBOTO MpoIiecca.

Tpetbss - MOACTUPOBAHME 3aKOHOB HEOECHOW MEXaHUKH C
BO3MOXHOCTBIO MOAPOOHOTr0 OTOOpa)K€HUs MNapaMeTpPOB MOJECIUPOBAHUS
IpU OYCHb OTPAHMYCHHOM HAIVISITHOCTU MX U3MEHEHUS W, KaK CIEACTBUE,
BBICOKOM CJIOXKHOCTH HUTPOBOro Impolecca. B 3Ty rpymmy si BHECY Urpy
Orbiter[8][puc.7]. Dta urpa, tak ke kak u Children of a Dead Earth,
OTHOCUTCS K HayyHbIM paboTaM ¢  COMNPOBOXKIAETCA  OONBIIUM
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KOJJMYECTBOM  JIOKYMEHTAlMW,  OINHCHIBAIOIIEH  HWIPOIpOLECC  H
monenupoBanue. [lokymenramuio k CoaDE wmoxHo Haiitu Ha [9], K
COXAJEeHUIO, TOJIbKO Ha aHmMiickoM, Kk wurpe Orbiter umeercs
JOKYMEHTALMs U Ha pPyccKoM si3bIke[10].

Paznen "KocMoronus - miaHeTsl, 3BE3/1bl, rajJlaKTUKHU"

B stom pazgene s xoTenm Obl OTMETUTH WIPHI, OTHOCAIIUECS K
CUMYJIALINY TUTAHET, 3BE3/, CUCTEM PA3JIMYHBIX TEJN, BIUIOTh 10 TAJIAKTHUK.

IlepBass rpynma wurp, TaKk XK€, KaKk B NPEAbIAYIIEM ITyHKTE,
npencrasieHa  urpod  Solar2[11][puc.8]. Hcnonb3yercss  miockas
JByMEpHasi CHCTeMa OTOOpa)XeHWsi, MpHU HOTOM BEChbMa HATIAIHO
MIPOU3BOJIUTCSA MPOIecC POPMUPOBAHUS TIIIAHET, 3BE3]] U 3BE3IHBIX CUCTEM,
1 yepHbIX Ablp. [loMrMo 3TOrO, B MpOIECCE UTPhI HATTISIIHO MOJACIUPYETCS
u HeOecHast MexaHuka. KpaTko urpomnporecc MOXXHO onucarh Kak "cOopka
IJIAHET BPYYHYHO'.

Ko Bropont rpynme otHOcsATcs 3D-urpel tHna "cHUMyIATOP
BceneHHoi". SpaceEngine[12][puc.9], UniverseSandbox[13][puc.10] u
Universe Space Simulator 3D[14][puc.11]. IlepBas npenHasHaueHa Jisl
MOJEIIMPOBAHUS U3BECTHOW HaM BCEJICHHOW COIVIACHO HAIIMM JIAHHBIM U
reHepalyd HEBUIMMOMN/HEU3BECTHOM YaCTH COMIACHO 3aKOHAM (DU3UKH - U
KpacHuBO#l JIeMOHCTpanuu. BTopas e u TpeTbs NMpeaHa3HaY€Hbl, IOMUMO
MPOYEro, sl CUMYJISIIMYA HECTAHJIAPTHBIX CUTYallMil - KaHp ''mecodyHura”
TOBOPUT UMEHHO O BO3MOXKHOCTH "CJENUTh' pa3iuuHble CUTyalluH. TpeThbs
UTpa BBIJICISIETCS TEM, UYTO NMPeAHA3HAYCHA ISl CMapT(OHOB.

Paznen "HaGntonarenbHas actpoHomus"”

[IpakTuecku  HeocBemleHHbIM  pasngen.  IIpaktuueckm — BcE
nporpaMMHoe oOecrieueHue sl HaOMIoIaTeIbHON aCTPOHOMUU SIBIISIETCS
WU WUTIOCTPATUBHBIM, KaK MPOrpaMMBbl TUTAaHETAPUU, WIN HNPAKTUYECKUM,
KaK MporpaMma OTCJIXKMBAaHUSI UCKYCCTBEHHBIX HeOecHbIx Ten Heavens-
Above. Te urpsl, KOTOpblE MOXXHO TPUBS3aTh K ATOMY pasJlieny, CBSI3aHbI
oueHb cn1a0o0. Ho s BcE ke yrnoMsHy BO3MOXKHbBIE TPUMEPHI.

IlepBass rpymnma wurp - 93TO KBHU3bI W TOJIOBOJIOMKH Ha
acTpoHoMHueckyro TeMy. Hampumep, na33n "Cosse3nus", B KOTOpOM
cobuparoTcs ouepranus co3pe3auii[19][puc.12].

Bropas ke rpynma wurp MHE Heus3BecTHa. B KkaudecTse
MOJTyIITyTOYHOTO MPUMEpPa - B TAKTUYECKUX BOCHHBIX UTpa cepun America's
Army, He CBSI3aHHBIX C AaCTPOHOMHEN B OCTAJIbHOM B IMPHUHIIUIIE,
BCTPEYAIOTCS] TAKTUUECKHE 33JJaHUSI HA OPUEHTHPOBAHUE 110 3BE3/1aM.

Paznen «McTopusi KOCMOHABTHKI
3nech 51 XoTea Obl Ha3BaTh UTPhI, B KOTOPHIX JETaTbHO MOACIUPYETCS
HE KakoW-muOo (Qu3MuecKkuid WIM AacCTPOHOMHYECKHM Tpoiecc, a
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UCTOPUYECKUM TMPOIECC KOCMUYECKOW TOHKH WM, MPOCTO, Pa3BUTHUS
KOCMOHABTHKHU.

31ech CIOKHO BBIICTUTh UIPbl TEPBOM TIPYMMbl, T. K. HUIPHI,
MOJICJIUPYIOLIME TaKUe MPOIECChl, MPUHITO OTHOCUTh K CTPATErHYECKUM.
[ToaTOMY 51 MPOCTO MEPEUUCITTIO UX.

Buzz Auldrin Race into Space 1993 roma[15][puc.13], Race Into
Space (open source, OecriaTHbIA, BapuaHT mnpeAblaymen)[16], eé
mobunbHas Bepcusi[17] u Buzz Auldrin Space Program Manager 2014
roga[ 18][puc.14]. Bo Bcex 3TUX Urpax negajaupyercs TeMa JYHHOW TOHKHU
U UTPOIPOLIECC UMEET Leb OBICTPEE COMEPHHUKA — BTOPOTO UTPOKA HIIH
NN — pocturarh Lenen TUIa «IepBblii HCKYCCTBEHHbBIA CIIyTHUK 3€MIIN»,
«TEPBBIA YEIIOBEK B KOCMOCE» WIM «IIepBbId uenoBek Ha JlyHe». Bo Bcex
WX JIEMOHCTPUPYIOTCS UCTOPUUECKHUE OOpa3llbl PAKETHONM M KOCMUYECKOU
TEXHUKH, TOJIBKO CTOUT YUYECTh JOCTYNHYI0 UH(POPMAIIMIO HA TOJ CO3JaHUS
UTpbl — B MEPBBIX ABYX HUIPax HMMEIOTCS 3HAYUTENbHBIC HCKAKEHUS
HUCTOPUYECKON MH(GOpPMAIMU, YTO CBSI3aHO IMOIMPOCTY C €€ OTCYTCTBHEM Ha
MOMEHT BBIITYCKA UTPHI.

YcTaHOBKa UTP

Haubonee pocrynuel u OecrnpobieMubl OecratHbie  Spaceflight
Simulator, Solar2 (ype3zannas Bepcusi), Race into Space, Orbiter u
SpaceEngine. IlepBrie aBe uUrpbl NpeAHa3HA4YE€Hbl JJIsI CMApT(HOHOB U
noctynHbel depe3 Google Play, kpome toro, Solar2 mmeer Bepcuio s
Windows, Orbiter u SpaceEngine npegHazHa4ainch TOJIBKO I pabOTHI B
Windows, HO Takke BO3MO)kHA padoTta B Linux (uepe3 PortProton).

Solar2, SimpleRockets moryt paborats Ha cmaprdonax u IIK,
noctynHbl npu oruare B Steam u Google Play, Children of a Dead Earth,
Kerbal Space Program, UniverseSandbox, Space Program Manager
noctynHsl Tonbko Ha [IK B Steam, To ecThb mpakTHYecKW HEIOCTYITHBI.
O/HAaKO TBITJIUBBIN YM MOKET HAaWTH BBIXO/I.

Gravity Slingshot OecriateH, oaHako HWMeEET crenupUuIecKre
cucteMHbie TpeboBanus - Linux u Flatpak.

TpeGoBanus K anmaparHoMy 00€CEeUeHUI0 Y OOJIBIIMHCTBA UTP IS
Windows HEBBICOKM M TMO3BOJISIOT HCHOJIb30BaTh O(QUCHBIE KOMITBIOTEPHI
necstuneTHed naBHOCTH. OcoOwie TpeboBanus tonbko y Children of a
Dead Earth, Kerbal Space Program - TpeGyeTcs UrpoBOil KOMIBIOTEp HE
crapme necatu yeT - u UniverseSandbox m SpaceEngine - TpeOyercs
OTHOCHUTEIJIBHO COBPEMEHHBIA UTPOBOW KOMITBIOTED.

MoOunbHBIE  BEpcHMM  WUTP  TPEOYIOT  JHIIb  OTHOCHUTEIIBHO
COBpEMEHHbIN cMapT(oH, He OoJiee TOTO.

Hcnoab30Banue STUX UI'P B paMKax 00y4arolIero mpolecca UMeeT
P OTPAHUYECHUN.
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Bo Bpemsi ypoka AOMYCTUMO HCIOJNb30BAHUE TOJIBKO UIP HEPBBIX
IpyII - HU3KUI TOPOT BXOAA, HU3KAsl CJIOKHOCTh U BBICOKAsi HaIJISITHOCTb.
Wx npsimast 1eMOHCTpauus Ha ypOKe WJIM IMpakTUYeckas paboTra ¢ HUMHU
MO>KET ObITh ITPOBE/ICHA 3a O/IMH aKaJIeMUYECKUH Yac.

UroObsl mpoBecTH pabOTy 3a OAMH Yac, HEOOXOAMMO 3apaHee
yCTaHOBUTH UTpy Ha Tenedonsl unu 11K yuammuxcs, a Takke MoAroToBUTh
YETKUW aJTOPUTM BBIMIOJHEHUSI paOOThl C OAHO3HAYHBIMU UHCTPYKUIUSAMHU
— TpUYE€M UHCTPYKIMH, HE YKa3bIBAIOUIUX OJHO3HAYHBIA MPOIECC
U3YYEeHHsS, @  MHUHUMaJIbHYI0  TOCIEAOBAaTEIbHOCTh  OMEpalui,
HEOOXOIMMBIX [UIS Hayaja CUMYISOUMU. OTO CBSI3aHO C TEM, YTO
BBIIIEYKa3aHHbIE MIPBl OTHOCATCS MO OONBIIEH YacTU K CUMYJATOPAM C
HEONPENECICHHON 3aa4eil UTPOKa, U MMO3TOMY KaK pa3 MpPOLECC CUMYJIALNH
1 PEKOMEHIYI OTAarb Ha (aHTa3uo JeTed, a HabopoM HWHCTPYKIUH
o0ecrneynTs UM MpoLecc BXOa.

K npumepy, urpa Solar2 He TpeOyeT ajid Hayajlla HUYEro, KpoMe
HIeJIYKa MBIIIKOW WM HaXaThs Ha dSKpaH — HO JUIs  YCIELIHOTO
«CIUTIAHUA» ABYX aCTEpPOUJOB HYKHO MMETh CKOPOCTh HECKOJIBKO BBIIIE
HEKOTOPOTO YpPOBHS (YTO SBISAETCS OUIMOKOW MOAETUPOBAHMS, HO Ba)KHO
JUIst OOJBIIEH aJAMKTUBHOCTU MpoIEecca). IDTO MOXKET CTaTh IJIaBHOM
npoOiieMol MpU Hayaiae MUIrpbl, U COOOIMUTH 00 3TOM cpa3zy WM JaTh
YYEHHKaM HaWTH 3Ty QYHKIIMIO CAMOCTOSITEIbHO — Ballle PEIICHHE.

Urper xe Spaceflight Simulator u SimpleRockets mns navama
TpeOyloT 3HaTh, YTO JUIs cOopa JeTarollell pakeThl HaM HYXKEH OJIOK
yIpaBJ€HUs, TOIUIMBHBIA OaK M COEAMHEHHBIA CHH3Y C OAKOM paKETHBIM
neurarens (craptoBeii  Omok, Fuel Tank wu Engine), a Ttakxke
MOCJIEIOBAaTEIbBHOCTh MPOX0/a AKPAHOB COOpPKHU pakeThl. ITO TpedyeT
HEMOCPEICTBEHHBIX MOSICHEHUI WU PE3EHTALUU C WLTIOCTPALMSIMHU.

Btopas xe u TeM Ooisiee TpeTbsi rpynmna TpeOyroT, JUisi BXoAa Ha
NOPSJIKK OOJbIIE BPEMEHH M NOTOMY MX MMEET CMBICI MCIOJIb30BaTh IS
YIIIyOJIEHHOTO W/WJIM CaMOCTOSITENIbHOTO M3YUYEeHHS, a TAKXKE - M 3TO cedyac
SBJISIETCSI UX OCHOBHBIM MPUMEHEHUEM B YYEOHOM MpPOIECCe - OHU MOTYT
OBITH UCIIOJIB30BAHBI IS 3AIMCH 3PEJIUIIHBIX BHIEOPOIUKOB.

B m06om cnyuyae mepea HayaloM MCIOJIB30BAaHUS TakKUX HUIP
HEOOXOAMMO O3HAaKOMHUTbCA C HUMHU Ju4HO. JKenaro  yCHemIHbIX
UCClIeI0BaHUM!
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Pucynok 3. Kocmuueckoe npocmpancmeo 6 Simple Rockets
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Height:
23.7km
Velocity:
1447.8m/s

Out of Liquid fuel

Liquid fuel:

Pucynok 4. 3anyck pakemot ¢ Spaceflight Simulator
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Pucynok 5. Kopabnw na nuskoti opoume 6 Kerbal Space Program
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Pucynok 6. Pacuémnas mpaexmopus opoumul KOCMU4ECK020 Kopaobia Ha
Medcnianemuot opoume omHocumenvho mena na opoume 6oxkpye Mapca 6 Children of
a Dead Earth
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Pucynox 7. Humepgeiic ynpasnenus kocmuueckum xopaoném DG-XRI1 e Orbiter
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LIFE PLANET

MASS;
100
TO SMALL STAR

SHIELD.

Pucynok 8. Heposoe none na smane «ooumaemas naawemay 6 Solar?2

Pucynok 9. I'arakmuka Anopomeowt 6 SpaceEngine
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Pucynox 10. Universe Sandbox

Current System

Sol

Earth ©
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Pucynox 11. Universe Space Simulator 3D

LACERTA

Pucynox 12. Cozeezous 6 uepe Constellations: Puzzle in the Sky
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B Race Into Space 1.1.0 - >

HARDHARE FOWER-OH
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CONTROL
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FAQ

. NETWORK

SOVIET SPACE AGENCY

Pucynok 14. 3anyck muccuu H-1/J1-3 6 Buzz Auldrin's Space Program Manager

63



®OPMHUPOBAHUE OBIIIUX KOMIIETEHIIUA
OBYYUYAIOLIUXCSA HA YPOKAX ®U3UKU U
ACTPOHOMMUWH

3Bepesna JLIL.
I'RIIOY «Upxymckuti 2u0pomemeoponocutecKutl mexHuKym»
Angarria72(@mail.ru

FORMATION OF GENERAL COMPETENCIES OF STUDENTS IN
PHYSICS AND ASTRONOMY CLASSES

Zvereva L.P.

Irkutsk Hydrometeorological Technical School

B mpouiecce oOydyeHus: nmpeaMeTy Neaarory HeoOXOAMMO HE TOJIBKO
MOBBINIATh KAY€CTBO 00Pa30BaHHOCTU U Pa3BUBATh 3HAHMS, YMEHUS U Ha-
BBIKU, PACIIUPSATH KPYyro3op, HO U (HOpMHpPOBaTh OOIIKME U Mpodeccruo-
HaJbHBIE KOMIIETEHITUU O0YYaIOIUXCS.

B TedeHue mocrnegHuX ABYX JIET cBOel pabOTHI C OOy4aromUMUCS 5
cienana akimeHT Ha (opMHpoBaHHWE OOMMX © TPO(ECCHOHATBHBIX
KOMITETEHIIMI IPU UCIIOJIb30BAHUM MHHOBALIMOHHBIX TEXHOJIOTHH.

AKTyanbHOCTh JAaHHOW TeMbI OOYyCIIOBJIEHA TEM, YTO B HACTOSILEE
BpeMsi OOIECTBO YK€ M3MEHWJIO CBOM MPUOPUTETHl. BO3ZHUKIN MOHATHS
MH(OPMALIMOHHOTO OOIIECTBA M MPOCTPAHCTBA, 33JCHCTBOBaHBI TaKHE
(bopMbI, K IpUMEpPY, KaK UCKYCCTBEHHBIM MHTEIIEKT U MHOTO€ Apyroe. Mal
3aMHTEPECOBAHbl B TOM, YTOOBI KaXKJbI HaIll Tpa)xAaHUH ObLI CIIOCOOEH
CaMOCTOATENLHO U aKTUBHO JIEMCTBOBATH, MPUHUMATh PELIECHUS U JI€aTh
00OCHOBaHHBIM BBIOOP B COOTBETCTBUU C MEHSAIONIMMUCS YCIOBUIMHU
COBPEMEHHOM KU3HU.

Taxum 006pazoM, Ipu TPATUITMOHHOM MOAXOE K 00pa30BaHUI0 OYEHB
TPYAHO BOCHUTATh IWHAMHUYHO Pa3BUBAIOIIYIOCS JUYHOCTH. Llernecool-
pa3Ho 3a1aTh MaBHBIM Bompoc: «Kak yuuTh pesynbratuBHO?», «Kak 3a-
MHTEpEeCcoBaTh ydamierocsi B pe3ynbrarax oOydeHus?». OTBETbl Ha 3TU
BOMPOCHl MOXKHO HAWTH B KOMIIETEHTHOCTHOM TIIOAXO/A€ B OOy4YeHHUHU
J000MY IIPEIMETY, B TOM YHciie (PU3UKU U aCTPOHOMUMU.

JUis pa3BUTHsSI TakOM KOMIETEHUMH, KaK pa3pelieHue mnpooiem,
MHOIO UCIOJIb3YIOTCSI CIIEAYIOIINE METO/bI:

v’ comepkaHHe TpeaMeTa, KOTOPOE€ HMEET BO3MOXKHOCTH 3aCTaBHTh

YIAUBISATHCS, OTKPHIBATH HOBOE M HEOXKUJIAHHOE Ha ()OHE M3BECTHOTO

U 3HAKOMOTO (TOCPEACTBOM SIPKUX MpE3eHTAlui, HIPOBBIX

MOMEHTOB, POJIEBBIX UT'P, TBOPUECKUX 3aAaHUI);
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v/ opraHuszanys IO3HABATEJbHOU JEATEILHOCTH YYAIIUXCS Yepes3
penieHue npooJeMHbIX 3a/1a4, CAHKBEHHOB, KBECTOB U T.]I.
[Ipumepamu mpoOIEMHBIX 3a7ad, B OCHOBY KOTOPBIX TOJIOXKEHbI

MPOTUBOPEUHS, XapaKTEpHBIC Il TMO3HABATEIBLHOIO TpoIlecca, MOTYT
CITYKUTb:

v npobieMHass CHUTyalMs KakK CJIEACTBHE IPOTHBOPEYUN MEKITY
IIKOJABHBIMM 3HAHUAMH ¥ HOBBIMH JJIsi  ydamuxcs (akramu,
pa3pylIarOlIUMHU TEOPHUIO;

v NOHMMaHHWE HAay4YHOW BaXHOCTH MHPOOJEMBI W OTCYTCTBHE TeEOpe-
THYECKON 0a3bl JIS €€ PEIICHUS;

v\ MHOroo0Opasue KOHLEIIMIA M OTCYTCTBHUE HANEKHOU TEOPUHU IS
OOBSICHEHUS JaHHBIX (HaKTOB;

v’ IPaKTHYECKH JOCTYIHBIA PE3yJBTaT M OTCYTCTBHE TEOPETHYECKOIO
000CHOBAHMS,

v/ IPOTHBOpPEYHE MEKAY TEOPETUYECKH BO3MOXKHBIM  CIIOCOOOM
pelIeHUs U eT0 MPAKTUYECKON HelleJIeCO00Pa3HOCThIO;

v\ OPOTUBOpEYHE MEKIAY OONBIIAM  KOIUYECTBOM  (PAKTUUECKUX
JTAHHBIX ¥ OTCYTCTBHEM METO/a UX 00pabOTKHU U aHaIu3a.
CHHKBelH, MpeACTaBIseT COO0M XapaKTEPUCTUKY TOTO WM HHOTO

MOHSATHS, OOBEKTA WM SBIICHHUS.

IlepBasi cTpoka — TeMa CHMHKBEWHA, 3aKIII0YAET B ce0e OJTHO CIOBO
(OOBIYHO CYIIECTBUTENHHOEC WM MECTOMMEHHE), KOTOpOoe O0O03Ha4aeT
OOBEKT WK MPEAMET, O KOTOPOM MOUJIET PEUb.

Bropasi crpoka - nBa cioBa (dalle BCEro MHpuiiarareiabHbIE WIU
NpUYaCTUsl), OHU JAIOT ONMHCAHWE IMPU3HAKOB M CBOMCTB BBIOPAHHOTO B
CUHKBEWHE MpeaMeTa Wik 00beKTa.

Tperbsi cTpoka - oOpa3oBaHa Tpemsl [JarojlaMd  WJU
JIeCTIPUYACTUSMU, ONUCHIBAIOIIUMU XapaKTepHbIC JeUCTBUSI 0OBEKTA.

YeTBepTasi CTPOKA - OJTHO CIOBO-PE3IOME, XapaKTEPU3YIOIee CyTh
npenMeTa Ui oObeKTa.

Crnenytomeid BaxHOH C(HOPMHPOBAHHOW y 0O0ydYaromerocsi Komrie-
TEHIIMEH SIBISIETCSl «OCYIIECTBICHUE TOMCKa MH(OpPMAIIMK U MCTIOIh30Ba-
HUE WHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruiy. s ¢opmu-
POBaHHUs TAHHOW KOMIIETEHIIMU UCTIOIb3YIO:

v pasianunbie HOPMBI pabOThI C YIEOHUKOM;

v/ co3manue Tpe3eHTanmMid K ypoky. Hampumep, pasHooOpasHBbIii
WJUTIOCTPATUBHBIN MaTepuall, Mpe3eHTallu, BUICOCIOKEThI, TOJHUMAIOIINE
npoiecc OOy4yeHUs] Ha KAYECTBEHHO HOBBIM YPOBEHb U MO3BOJISIIOIINE
neperTr OT MaCCMBHOTO YCBOCHUSI MaTepuaia K akTUBHOMY;

v/ IOMCK MaTepHajoB B IHTepHETE 110 3aJaHHOMY BOIIPOCY;

v/ KOMIILIOTEPHOE TECTUPOBAHUE, Jarolee BO3MOXKHOCTb
UHAUBUIyalu3upoBaTh U guddepeHuupoBarb  3aJlaHue  IyTeM
Pa3HOYPOBHEBBIX BOIIPOCOB.
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v K ToMy ke TECThI ¥ 33J]aHUsI Ha KOMITBIOTEPE MO3BOJISIFOT PEaN30BaTh
UTPOBYIO TEXHOJIOTHIO;

v/ KOMIBIOTEPHOE MOJIETUPOBAHUE IKCIIEPUMEHTA, HATIPHMED,

v/ BUpTyalbHas JaboparopHas pabora IMMO3BOJAT KaKIOMY CTYICHTY
BBINIOJIHATh 33JaHu€ B YAOOHOM J[UIsi HEro pUTME, MEHSTh YCIOBUS
OKCIIEPUMEHTAa M UCCJENOBaTh IMPOIECC, HE3aBUCUMO OT JIPYTHX,
WHIUBUYaJIbHO.

v'Bce 3T0 CrmocoOCTBYeT BHIPAOOTKE HMCCIIEIOBATENILCKMX HAaBBIKOB,
noOy>XKJJaeT K TBOPUYECKOMY TMOKMCKY 3aKOHOMEPHOCTEH B JII0OOM Tpoliecce
WIA SBICHUA. A  Takke CHOCOOCTBYeT PAa3BUTHIO  CIEAYIOLIUX
KOMITETEHIIMI: YMEHHE OpraHU30BbIBaTh COOCTBEHHYIO JIESTEIbHOCTD,
aHaJM3UpOBaTh pabOUyl0 CHUTyallMIl0 W HECTH OTBETCTBEHHOCTH 3a
pE3yabTaThl.

JUis peanu3anuy KOMIIETEHUMU «yMEHUE padoTarh B KOMaHAE W
3(p(HEeKTUBHO OOIIATHCA C KOJJIEraMH» B CBOEH MPAKTUKE S MCHOJB3YIO:
paboTy B mapax, B Ipynmax, Kak Ha MecTax, TaKk U y JOCKH, I7I€ BEJOMBbIH,
Oosee “ciadblii” yUeHHUK YyBCTBYET MOACPIKKY TOBAPHUIIIA.

[Imoc aTOMl pabOTHI 3aKiO4aeTcss B TOM, YTO BCe OOydaroniuecs
UMEIOT BO3MOXXHOCTh BBICKA3aThCsl, OOMEHSTHCA HUIESIMU CO CBOUM
HalapHUKOM U TOJIBKO MOTOM OMIACUTh MX Bcell rpymme. Takum oOpazom,
abCOIOTHO BCE YYACTHHKHU IpoIlecca BOBIEUEHBI B padoty. [Ipumepamu
Takol pabOThI MOTYT CIYXHUTh: O0OCYXJIEHHUE TEKCTa, B3ATUE MHTEPBBIO Y
HanapHHKa, aHAJIN3 MHUCbMEHHON padoThl MapTHEPA, pa3padOTKa BOIPOCOB
K CPYIIIE WIK OTBETHI HA BOIIPOCHI NPENOIAaBATENS U T. 1.

v pabory B Manbix rpymmax. CymecTByeT HECKOJBKO YCIOBHH JUIs
3¢ (deKkTUBHON opraHu3auuu Takod padotel. Ilpexzae Bcero, ydamuecs
JOJDKHBI BJIQJ€Th 3HAHUSIMU M YMEHUSIMU Ui BBINOJHEHUS 3aJaHus.
OObeaUHATh y4YalllUXCsl HYKHO B TPYIIblI U3 TPEX - MATU yeoBeK. Bce
YYaCTHUKM TPYNIBl JOJDKHBI XOpOUIO BHUAETH JAPYr Jpyra. B kaxmon
rpynne yyamuiicss UrpaeT OnpeiesIEHHYI0 poJib, KOTOPYIO €My BBIOMpaeT
YUHUTENb («CIHUKEP», «CEKPETaphy», «IMOCPEIHUK», «IOKIaauuk»). Kaxmas
rpynna JO/DKHA TOJXYYUTh OJHO KOHKPETHOE 3aJlaHue U 4YETKHE
UHCTPYKIUHU IO €ro BhIMONHEHH0. OOsS3aTeNbHBIM SIBIISIETCS Harpaja 3a
IPYMIIOBOE YCUIIME, YTOOBI 3aKPEMUTh 3TOT METOJ] padOThI CPEIU YUEHUKOB.
[IpuBeay HECKOJIIBKO MPHUMEPOB KOHKPETHBIX METOIMK paldOThl B MaJIbIX
rpyImmnax:

1. «/lepeBo pemenunit». Knacc nenutcss Ha rpynmnbsl ¢ OJAMHAKOBBIM
KOJIMYECTBOM Yy4YeHHMKOB. Kaxpas rpynma oOCyXAaeT BOIPOC W JIEJaeT
3aMucu Ha CBOEM ‘‘liepeBe”’, KOTOpOE MPEJICTABISIET cO0OM JIMCT BaTMaHa.
[ToToM rpymmbl MEHSIIOTCS MECTaMU M JOMHUCBHIBAIOT HA «JIEPEBBIAX» CO-
NEPHUKOB CBOU UJIEU.

2. «Ilouck wmHpopmanuu». MeToj MPUMEHSETCS MHOI0, €CIM HYXKHO
KaK-TO OXHUBUTH «Cyxoi» marepuan. CyTb €ro B TOM, YTO MPOUCXOIUT
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KOMaHJHBIN MOUCK MH(POPMAIINH, KOTOpasi TOTOJIHIET YK€ UMEIOILYIOCs, C
MOCIICAYIOIMMHU OTBETaMU Ha BOMpOCHL. s rpymm pa3pabarbiBaio BO-
IPOCHI, OTBETHl HAa KOTOPbIE MOXHO HAaWTH B y4ye€OHUKax, pa3gaTOyHOM
MaTepualie ¥ MPOYUX JOCTYMHBIX MCTOUYHUKAX. DKCIIEPUMEHTAIbHBIM 00-
pazoM ompenensieTcss BpeMs, Ha NPOTSHKEHUH KOTOPOTo HY)KHO MPOAHAJIU-
3UpoBaTh HHGOPMALIMIO U HAUTH OTBETHI Ha BOIIPOCHI;

3. «Co3nanue IPE3CHTALUN. Coznanue MYJBTUMETUMHON
MPE3EHTAllNM, COMPOBOXKIAIONIEH H3yuyeHHE Kakoi-Inbo TeMbl Kypca,
OJHMM YYEHUKOM WIM Tpynmnod. B  nganpHeillieM npe3eHTaluu,
BBITIOJTHEHHBIE HEKOTOPHIMU YYAIIUMUCS, BBIOOPOYHO HCIIONB3YIOTCS B
IIPOEKTHOM JEATEIbHOCTH.

OmnpenenuB cBoe Megarorudyeckoe kKpeao kak «OOpasoBaHue - s
XKU3HH!», 1 BBICTPOWJIA CUCTEMY CBOEH pabOThl TakMM 00pa3oM, 4TOOBI
COCIMHUTH (yHIAMEHTAJIbHbIC 3HAHUS MO XUMHUU C MPUKIATHBIMU yMe-
HUSMU W HaBbIKaMM oOyvaromuxcsi. Pa3paboTaHHass MHOIO CTPYKTypa
npoiiecca 00yueHus mo3BoJIsIeT GOPMUPOBATH HE TOJIBKO MPEAMETHBIE, HO U
KJIFOUEBBIC KOMIIETCHIIMM BBITYCKHUKOB, TaKWe, KaK KOMMYHUKATHBHasil,
uH(pOpMalMOHHas, coluanbHas. OTMeuaeTcs MOJIOKUTENIbHAsSI TMHAMUKA B
Pa3BUTHHU O0yYarOUUXcs, 3aMETeH POCT pedsT BO Becex cdepax xu3Hu. Ha
MOMX YypOKaX y HHX IMOBBICWJIACh MOTHBalMs K oOyudeHuto. Panee
npUOOpETeHHbIC 3HAHUSA, YMEHUS U HaBBIKM yCOBEPIIEHCTBOBAJIUCH U YK-
penuiInch pa3pabOTaHHBIMU MHOIO MeTofaMu (HOPMHUPOBAHUS KOMITETEH-
Ui 00yYaromuxcs. YJamnecs nepellii Ha KaYeCTBEHHO HOBBIM YPOBEHb
BJIAJICHUA YK€ 3HAKOMBIMU NpueMamMu. OHH CTau CIUIOYEHHEE, CTApaAIOTCs
paclupsiTb CBOM  Kpyro3op, Hayyuwiuch paboTaTh C HayYHBIMH
UCTOYHUKAMHU, METOAMYECKUM MarepuanoM. [losBunack 3amHTEpecoBaH-
HOCTh B OOyyeHuHM Onarofapsi MCHOJB30BAHMIO MHOIO HIPOBBIX (hopm
IPOBEJICHU 3aHATUI, CO3JAaHUIO MPE3eHTalUi. Y peOsAT MOSBUIOCH CTPEM-
JIeHUE K Hay4yHO-MCCleAoBaTeabcko padore. OOydyarouiuecs HaydyUIUCh
paboTath B KOJIJIEKTUBE, O0OIIAThCs APYT € IPYTOM, BECTH TUCKYCCUU, MPHU-
CIIyHIMBAThCS K MHEHHUIO JIPYT ApyTa, Oarogaps rpymnioBoil padore.
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B Hactosmee BpeMs CTyleHTaM (PU3HYECKOTro (pakyiabrera KpoMe
HABBIKOB  IE€JarOTMYE€CKOM  TOArOTOBKM  MOJE3HO 3HaThb  HAy4YHO-
UCCIeloBaTeNIbcKytlo pabory. B cBa3u ¢ a3tum B Kypce Dusuka
koHsieHcupoBaHHoro coctosuus (PKC) nmpoBoautcs nabopatopHas padboTa
«Omnpenenenre mnapaMeTpoB 3JIEMEHTAPHOW SUYEHKH KpHCTalia», Iae Mo
IIOJIy4YCHHBIM paHEe PEHTTCHOIPAaMMaM BBIYHCIAIOTCS JTH 3HAYCHMS.
DNeMEHTapHOM  AYEWKOM  KpUCTaJJla  HAa3bIBA€TCS  MUHUMAJIbHBIN
napajulelenunesl, KOTOpPBbIii IOBTOPSIETCA B IPOCTPAHCTBE B  TpeX
HanpaBJICHUSX, CO37aBas IOJHYIO  KPUCTAUNIMYECKYIO  CTPYKTYpY.
N3BeCTHO, YTO COCTaB U CTPOEHUE OPraHUYECKUX BEIIECTB TECHO CBS3aHO
C (PU3MYECKUMHU CBOMCTBAMH KPHUCTAJJIOB. Ba)kHyrO0 pojb B 3TOM HIrpaeT
OTpPEAENICHUE CTPYKTYpPhl COEAMHEHUN METOAOM PEHTI€HOCTPYKTYPHOTO
ananu3za (PCA), KOTOpbIii OCHOBaH Ha AU(PPAKIUU PEHTICHOBCKUX JIy4eil.
DOTUM METOJOM HaMU M3yYE€HO CTPOEHUE MHOTHX MOJIEKYJ CHUJIaTPaHOB U
TpudTopcunanosn (puc.l) [1].

Pucynok 1. Cmpoernue monexyn ¢ nsamepHoi Koopournayuel amoma KpemHus

B cocraB Takux MOJEKyl BXOIWT aTOM KpPEMHHUs, C PEIKO
BCTPEYAIOIIECHCSA TPUTOHAIBHO-ITUPAMUJIAIBHON KOOPAWHALIMEN, PaBHOU
MSATH, XOTS OOJIBIIMHCTBO KPEMHHUHOPTaHMYECKUX CTPYKTYpP HMEIOT
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TETPAdIPUUYECKYI0 OPUEHTAIIMIO aToMa KPEMHHUSI, BAJICHTHOCTh KOTOPOTO B
HUX paBHA YETHIPEM.

[IpencraBnennas naboparopHas paboTa u3ydaeT CTPYKTYpHbIC
0COOCHHOCTH KpUcCTajlla 1Mo KoMmiuiekcy nporpamm Cambridge Structural
Database System. Otu nporpammsl 1151 [IK paborator Ha kadenpe pusuku
[IN UT'Y Gnaromapsi peHTIT€HOCTPYKTYPHBIM HCCJIEIOBAHUSM, PE3YIbTAThI
KoTopbix otnpabisitoress B KemOpumxckuit bank CtpykTypHbix J{aHHBIX
(BenukoOputanus). CTyIeHThl IO HUM OIPEAEISIOT JJIMHBI MEKaTOMHBIX
cBaseit (A), BanenTHble W TOpcuOHHBIE Yrbl (°), YMAKOBKY MOJIEKY1 B
KpUCTajUle, Ha3BaHME CTaTed W KypHaja, TAe OMyOIMKOBaHBI paHEe
MOJIyYEHHBIE PE3YJIBTATHI.

O cymiecTBEHHON POJU KPEMHHS B >KHBOW TpHpoae ObUT TITyOOKO
yoexneH eue akanemuk B.M.Bepnaackuii. «He noiexxutr cCOMHEHHIO, YTO
HUKAaKO€ JKUBOE BEIIECTBO M HUKAKUE OPTraHU3Mbl HE MOTYT CYIII€CTBOBATh
0e3 kpeMHus» [2]. Tlo3xke, coenMHEHHs] KPEMHHUS HAILJIM NPUMEHEHUE B
IIUPOKUX OOJACTAX YEJOBEYECKOM TMPAKTUKU — OT KOCMETHKH O
KOCMOHABTUKU. Kak TroBOpWJIOCH BBIIE, MOYTH BO BCEX MPUPOIHBIX U
CUHTETUUYECKUX COEJAMHEHHUSX aTOM KpEeMHHUS ueTbipexBajieHTeH. Jlonroe
BpEMsi CYIIECTBOBAJIO MHEHHE O OMOJIOTrHYeCKOM HWHEPTHOCTH TaKUX
COEJIMHEHUM, UX OECIONIE3HOCTH AJII METUIIMHBI U CEIbCKOTO XO35MUCTRA.

Onnaxo, B 70-80 roasl mpouuioro Beka akajgemMuk M.I.BopoHKoOB u
€ro COaBTOPHI MPOBO3IVIACUIIN POKIECHUE HOBOU OTPACIN XUMUU KPEMHUS —
onokpemHuiioprannyeckon xumuu [3]. Torma »xe poaunach uuaesi, 4To
COCIMHEHUS TEHTAKOOPIWHUPOBAHHOTO KPEMHHUS JOJKHBI  00Jajarh
cnenuuyeckoii OMOJIOTHMYEeCKOM aKTHMBHOCTHIO. OHHM OTBEYAlOT OOmIeh
dbopmyne  XSi(OCH,CH,);N  (X-opranuueckuii  3aMecTUTENb) U
UCCIEAYIOTCS  JIO  HACTOSIIEr0  BPEMEHH,  TMOJYYHUB  IIMPOKOE
MEXTyHApOIHOE TTPU3HAHUE.

Pesynbrarel mkonel akagemuka M.ILBoponkoBa 00001eHB B
MoHOTpadusix u (yHIAMEHTAIBHBIX 0030pax O CHHTE3€, CTPOCHUH U
bU3UKO-XUMUYECKUX CBOMcTBax [4]. bnaromaps mpuMeHEHHIO pa3IUYHBIX
METOIOB  CHHTE€3a TMOJYyYEeHbl KPEMHUWOPraHUYECKUE COEIAMHEHUS,
oOnamamue BechbMa IIUPOKUM CIHEKTPOM OHOJOTUYECKOTO JIEHCTBHS.
3HAYUTENHHOE KOJIMYECTBO KPEMHHUSI MPUCYTCTBYET, HAIpUMeEp, B HEPTH U
KaMeHHOM yrie. BecbMma 3aMaHUMBO MPEANONOKUTh, YTO KPEMHUU
3aHMMAET MTOYETHOE MECTO B MUHEPAIBHOM COCTAaBE BOJIBI.

Hawnbonee UHTEPECHbBIC BO3MOKHOCTH TSt co3faHus
(GU3BHOIOTHYECKH  aKTUBHBIX  KPEeMHHHOPTaHUYECKUX  COCIMHCHHM
OTKPBIBAIOTCSI TpU UX u3ydeHUU. K TakuM COEUHEHUSIM OTHOCSTCS
cunarpansl  (puc.l).  OOnapyxeno, uyrto  l-deHuncunarpan -
C¢HsS1(OCH,CH,);N  — oOmamaer OOdbIIONM  TOKCHYHOCTBIO  JJIS
TEIUIOKPOBHBIX KMBOTHBIX W JIEMCTBYET Ha WX LIEHTPAJIbHYIO HEPBHYIO
CUCTEMY, HO — O€3Bpe/IEH JIs1 XOJIOAHOKPOBHBIX.
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Bricokyto OWOaKTHBHOCTH CHJIATPAHOB MOXKHO OOBSCHUTH WX
HEOOBIUAHONW TPUTOHAIBHO-OUNUpaMuIaIbHON CTpyKkTypor. B 1971 roay
OBLJIO  YCTAHOBJIEHO, 4YTO l-3TOKcucuiarpaH (MHUTYT€H) SBISIETCSA
KOHIIEPOCTATUKOM, OO0JaalonuM Crenudruueckol MPOTUBOOITYXOJICBOM
aKTUBHOCTBIO [5], yCTAHOBJEHO, YTO MHUBAJ, HAmpUMEP, MOXKET OBITh
PEKOMEHJIOBAaH B  KAa4€CTBE JIEKAPCTBEHHBIX CPEACTB.  YCIICIIHOE
MPUMEHEHUE CUJIATPAHOB B PACTEHUEBOACTBE BBIPA3WIOCH B MOBBIIIEHUU
BCXOXKECTHU U POCTE, MOPO30CTOMKOCTH, 3aCyX0yCTOMYUBOCTH, TOBBIIIIEHUN
ypoxaitHocTr. OHM OBUTH HCCIIEJOBaHbl BO MHOTHX CTpaHax, MOJTOMY HX
MOKHO PEKOMEHI0BATh KaK dKOJIOTHYECKU OE3BpETHBIC BEIIECTRA.

Oc0OEHHOCTHIO YITAaKOBKH MOJIEKYJ OKCaTpaHa CTaHOBUTCS HAIMYUE
B HHUX «HAHOMNOJOOHBIX» KOJOJIIEB Majoro auamerpa (puc.2., puc.3),
XapaKTEePHBIX ISl CTPYKTYp C IJIOCKUMHU (pparMeHTaMu. OYEeBUIIHO, UYTO
CJIOUCTBHIA MOTHB YIIAKOBKM OKCaTpaHa CBsI3aH C €ro OWOJIOTHYECKOU
AKTUBHOCTHIO [6].

Pucynok 2.Cnoucmuii momus ynakosku oxcampana Pucynok 3.Ynaxosexa monexyn oxkcampana

Wtak, cTpyKTypHbIE OCOOEHHOCTH COECIUHEHUN KpPEeMHUs MOOyauiv
U3Y4YUTh HMX OHOJOrMYECKYH aKTHMBHOCTh. lccienoBaHus cuUIIaTpaHOB
MOKa3alau, 4YTO XJOPKPE3alMH 3allMIIAET OT  BBICOKOYACTOTHOIO
AIIEKTPOMAarHUTHOTO U3NydeHus. B Haile Bpemsi 7T0O 0COOEHHO aKTyalbHO,
T.K. OpraHu3M 4YeJoBeKa OyKBaJIbHO TPOHU3BIBAET 3JIEKTPOMATHUTHOE
U3IIyYeHHE  KOMIIBIOTEPOB, TEJIEBU30POB, MOOWIBHBIX  TelIe(OHOB,
MUKPOBOJIHOBBIX I€ueil U IpYruX OBITOBBIX MPUOOPOB.

B 3akmroueHne MOXHO YTBEP)KAAaTh, YTO HOBOE HAIIPaBICHHUE B
XUMHH, OMOJIOTUHU, MEIULIMHE U CEJIbCKOM XO3SIICTBE JOJKHO NPUBIIEYb
0COOBIN UHTEPEC MHOTUX CIIELUATIMCTOB B OTPACIIAX HAYKU M OOyUEHUSI.
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CoBpeMeHnHoe npodeccruoHanbHOe 00pa3oBaHUE, OPUEHTHUPOBAHHOE
Ha pacTymue TpeOOBaHUS pPBIHKA TpyAa, HANpaBIEHO HA MOJITOTOBKY
BBICOKOKBIM(PUITUPOBAHHBIX ~ CIEIHAINCTOB, KOMIIETEHTHBIX B CBOEH
npoeCCHOHAIBHOM  00JIACTM M CIOCOOHBIX K  CaMOCTOSTEIBbHOU
OTBETCTBEHHOU /€SI TEILHOCTH.

Bxorouenne mpodeccroHanbHO OPHEHTHPOBAHHOTO —COACPIKAHUS
oOyueHuss B YydeOHyI0 MmporpamMmy 1Mo (usuke, KOTOpas SBISETCS
npouIbHON AMCHUIUIMHONW AJid CTyAeHToB Mo mnpodeccun 15.01.21
DNEKTPOMOHTEP OXPaHHO-TIOKAPHOM CHUTHAIU3ALMH, AAET BO3MOXXHOCTb
HaIISITHO TMPOAEMOHCTPUPOBATh CIOCOOBI MPUMEHEHUS B TPYAOBOU
NEATeIbHOCTH 3HAaHUW H3ydyaeMblX OCHOB Hayk. JlaHHBIM momxon K
GbOpMUPOBAHUIO COAEPKAHUS MPOTPAMMBI  CIIOCOOCTBYET IOBBIIICHHUIO
MOTUBaIIMM U A()PEKTUBHOCTH 0Opa30BaTEIBLHOIO Mpollecca C IMEePBBIX
JTHEN o0yueHus CTyAeHTa 1Mo BeIOpaHHOU mpodeccun. [2]

[IpodeccuonanbHasi ~ HampaBIECHHOCTh  00IIE00pa30BaTEIBHBIX
y4eOHBIX NUCHMIUIMH [1] mpeamornaraeT IiesieHanpaBieHHOEe MPUMEHEHHE
MearoTUYECKNX CPENICTB, OOCCIIEUNBAIONTUX HE TOJBKO (POPMUPOBAHHE Y
oOy4Jarouuxcsi 3HaHWM, YMEHUW, HABBHIKOB MO MPEAMETY, HO U Pa3BUTHUE
WHTEpeca K ocBamBaemMoil mpodeccuu, (GopMupoBaHHE IEHHOCTHOTO
OTHOIICHUSI K TPYIAy, pPa3BUTHE MPOPECCHOHAIBHBIX Ka4eCTB JUYHOCTHU
Oyayuiero crenuanucra. [2]

Cormacio Konueniuu oOmHOWM H3 3aJad  COBEPILICHCTBOBAHUSA
CUCTEMBI TIpENoAaBaHusi 00I11e00pa30BaTEIbHBIX YUYEOHBIX MPEAMETOB
ABIIIETCSI ~ —  BHEAPEHHE  MPAKTUKUM  WHTErpalldd  COJEp KaHHs
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o0mieo0Opa3oBaTebHBIX ~ yU4E€OHBIX ~ MPEAMETOB  C  JIUCIHUIUIMHAMH
o0mienpodeccuoHaIbHOTrO UK U MPO(heCcCHOHANBHBIMU MOAYIIAMU. [3]

[Tpumep dbopmupoBaHus PEEMCTBEHHOCTH PEAMETHBIX
pe3yNbTaToOB 0011e00pa30BaTEILHON TUCIUIUIMHBI DU3HMKaA C pe3ysibTaTaMU
JUCLHUIUIMH  O0IIEenpodeCCUOHANIBHOTO IUMKJIa U MpodheCCHOHATBHBIX
MOIyJed B  paMKax pealu3alid  OCHOBHOM  MpodecCHOHATbHOU
oOpazoBarenbHoi  mporpammbel  CIIO  mo  mpodeccun  15.01.21
DIEKTPOMOHTEpP OXPAHHO-TIOXKAPHOW CHUTHAJIM3ALUM TPEACTABICH B
tabmuie 1. (ITpunoxenue 1)[4]

[IpencraBneHHbId TPUMEP MOATBEPKAAET, YTO pa3fed JUCHUILIUHbBI
Ouznka «DIEKTPOJUHAMHUKA»  SIBISIETCS  OCHOBOIIOJIATAIOIIUM TS
npodeccun Dnexrpomontep OIIC.

Paccmotpum npumeHeHnue npodecCuoHaIbHON HampaBICHHOCTH Ha
npuMepe 3aHsATuA 1o gucuuminie duzuka.

Tewma 3ansTHA: «I10CTOSHHBIN ANEKTPUUECKUIN TOK. 3aKOH OMay.

B navanme 3aHATHS TpenogaBarelib PUBETCTBYET CTYICHTOB,
MOTUBHUPYET K JaJIbHEUIIEH MAEATEIbHOCTH HA 3aHATUUA. MoTuBauus
OCHOBBIBAETCSI HA TOM, 4TO Te, 6a30Bbie 3YH KOTOpBIE CTYIEHTHI MOTyUYaT
Ha OTOM 3aHATUH, OHH CMOTYT NPHUMEHUTh TNPU U3YUYEHUU
npodeCCHOHANBHBIX JUCHUIUIMH, MOAYJICH W B CBOeH JajbHEHIIeH
npodeccuoHaibHOM  nedTenbHOCTU. Jlamee — akTyanu3auus — 3HAHHUM
MIPOBOUTCS B BUJIE IBPUCTHUECKON OeCe/Ibl.

CryneHTbl TOTOBBI K BOCHPUSTHIO HOBOro Mmarepuana. Ha mepom
ATarne CTYAEHThl OCBAaMBAIOT HOBBIM Marepuall CaMOCTOATENIbHO, BBITTOIHSS
3a/laHus B pabodeit TeTpau.

3apanue: lIpoumTaiiTe TEKCT TEOPETUYECKOIO Marepuana u
3aMoJHUTE TaOIUILY.

HasBanue O6o3HaueHue EnuHunnb DopMyIibl
BEJIMYHMHBI BEJIMYHMHBI U3MepeHus

Cuna moka

Conpomusnenue

JIC

Hanpsiorcenue

I[JISI IMEPBUYHOI0 3aKPCIUICHUC TTOJTYYCHHBIX 3HAHUU npernoaaBaTciib
CHIC pa3 aKOCHTUPYCT BHUMAHUC HAa OCHOBHBIX KJIFOUCBBIX MOMCHTAX TCMbI
H npcajyaract pCuiuThb 3ada4du. COBMECTHO ¢ MMpernogaBaTrcjicM IMPUMCHUB
OCHOBHBIC q)OpMy.HBI n 3akoH Oma npu pelmICcHUMU 3aaad4, CTyACHTaM
npeajaractca CaMOCTOATCIIBHO BbLIIIOJIHUTL 3adavdn HpO(i)GCCI/IOHaJIBHOfl
HAIIPaBJICHHOCTH HAa OLCHKY.
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[IpakTnueckas 4acTb

3adanue: Pemnte npeiyioKeHHbIC 3a0a4U.

3azmava 1. Ha kakoe nuTaHue paccUuTaH LUIeH( OXpaHHO-TIOXKAPHOU
CUTHAJIU3allMM, €CIM HW3MEHEHue Ccuibl Toka paBHo 0,55A, a
conpotuiieHue nuieida 40 Om.

3agaya 2. OJIC ucrouHuka pe3epBHOro nuranus 14B, a BHyTpeHHee
conporuBienue 0,2 (Om). Omnpenenute cuily TOKa, HOTPEOIIEMYyIO
IPYIIION JLIMOBBIX U3BEIIATENICH, eciu conmpoTuBieHue muieida 70 (Om).

3amaya 3. Omnpenenute o0O0myl0 Ccwily Toka Inuiedda oxpaHHO-
MOXKAPHOW CUTHAJIM3ALIUM, €CIU B €€ COCTaB BXoJAT 6 m3Bemiarenei. Tok,
OTPeOIIeMBIid OTHUM H3BemaTenemM 12MA.

BbINONHUB MNpPaKTUYECKYIO 4YacTh, CTYACHTbl CPAaBHUBAIOT OTBETHI
3aJ1a4 ¢ ATAJOHOM M OLIEHHBAIOT CBOIO pa0OTy MO KPUTEPUSAM OLIEHKH.

3aHsTHE 3aBeplIaeT pedaekcus U JoOMallHee 3aJaHue, HallpaBJIEHHOE
Ha 3aKpelieHHe TeMbl 3aHATHs. JlomaliHee 3agaHUE TOXE HMMEET
npo(eccCuoHaANIbHY IO HaITPaBJICHHOCTb U b depeHnranno
(ITpunoxenue 2).

[IpodeccuonanpHass  HaMpaBICHHOCTh  OOIIE0Opa30BATEIHHBIX
nucuumuiie B cucteMe CIIO siBisieTcsi 0CHOBOMOJAraromed B akTHBU3aluH
MO3HABATEIHLHOM ACSATEIPHOCTH U TOBBIIIICHUM MOTHBAIMU OOYYaIOIIUXCS
K U3Y4YEHUIO 00111€00pa30BaTeIbHbIX JUCIUIUIMH U OCBOCHUIO MPOodeccHi.

Juctnummaa ®Pusuka a1 npodeccuu  InexkrpomonTtep OIIC
ABIISICTCS TPOQPWIBHON, TOITOMY TIPEMOAaBaTehb HAa KAKIOM 3aHSATHU
00s13aTeNIbHO  aKUEHTUPYET BHUMAaHME Ha wHcnojb3oBaHuu 3YH B
npoeCcCHOHAIBHON JESTEIHPHOCTH CTYJCHTOB.

Jns peanuzanuu npodeCCUOHATBHON HaNpaBICHHOCTH B paMKax
qucuuiuinabl - «Du3ukay cuMTar  1e1ecoo0pa3HbIM  CUCTEMAaTHYECKU
UCIIOJIb30BAaTh HAa 3aHATHAX 3a7add NpPOo(eCcCHOHANIBHOTO COIepKaHus,
YTOOBI CTYJACHTHI, HAuMHAs C TMEPBOrO Kypca, MODIM TOTPY3UTHCS B
CYIIHOCTh cBoed mpodeccun. Takxke pe3ylbTaTUBHBIM  SIBIISETCS
NPUMEHEHUE Ha 3aHATUSAX MO auciuruimHe dusumka Kelc — METOJOB,
npoOJIEeMHBIX METO/IOB, METOJa TMPOEKTOB, Pa3HOYPOBHEBBIX 3a7ady U
3a/IaHui, MOJETHPYIOUTUX MPOPECCHOHANBHYIO AeATEeNbHOCTh. [IpaBuibHO
chopMyupoBaHHas TPOOIEMHAs CUTYallUs U KeiC, TOMOTAl0T CTYJICHTY HE
TOJIBKO OCBOUTH Marepuai no Pusuke, HO U YBUAECTh Ha MPAKTUKE, KaK
MPUMEHSITh 3HAHUSI U YMEHUS 110 JUCHUILUIMHE B PaOOTE ANEKTPOMOHTEPA.

Takast npodopueHTUPOBAHHAS paborta Ha BCEX
o01eo0pa3oBaTeIbHBIX ~ TUCIUIIMHAX ~ TO3BOJISIET, CBOIO  OUYEpelb,
pa3BUBaTb MHTEpPEC Yy CTYAEHTOB K Oyaymeid mnpodeccuoHalIbHON
NEeATENBHOCTH Ha BCEX ATanax o0ydeHus. ITO MIIOJAOTBOPHO CKAXKETCA Ha
npo(PecCHOHAIBHOM POCTE KBAIM(PHUIMPOBAHHOIO CIELUAIUCTA U €ro
TPYAOBOM IESITENBHOCTH.
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peanu3yeMbIx Ha 6a3e OCHOBHOTO 0O0IIEro oOpa3oBaHUs .

. METOAMKN ITPEITIOJABAHUA o 0011e00pa3oBaTeIIbHBIM
(oOs3arenbHbiM)  pucnumuinHaMm  («Pycckuit  s3bik»,  «JluTeparypay,
«MHoCcTpanHbIi A3bIK», «MareMatuka», «crtopusi» (unu «Poccus B Mupe»),
«Dusnueckasi KynbTypa», «OCHOBBI 0€30MACHOCTU >KU3HENEATEILHOCTH,
«ACTpOHOMUS») C y4eTOM NPO(EeCCHOHATHLHOW HAIPABICHHOCTH MPOTPaMM
cpenHero npodeCCHOHAIBHOTO  00pa3oBaHUsA, pealu3yeMblx Ha 0Oasze
OCHOBHOTO 00Ilero o0pa3oBaHMs, MPEAyCMaTPUBAIOIINE WHTECHCUBHYIO
o0mieo0pa3oBaTeIbHYI0  TMOJATOTOBKY  OOyYaromMxcsi €  BKJIFOUEHUEM
MIPUKJIATHBIX MOJYJIEH, COOTBETCTBYIOIIUX npodeccuoHanbHON
HAMpPaBIEHHOCTH, B T.4. C YYETOM MPUMEHEHUS TEXHOJIOTHI TUCTaHIIMOHHOTO
Y 3JIEKTPOHHOTO 00yUYeHUSI.
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[Ipunoxenue 1

Tabnuna 1
Oowmeodpaszosa | OII 02. OcHOBBI M/AK.02.01 TexnoJsiorus
TeJbHbIE 3JIEKTPOTEXHUKH YCTAHOBKHM U MOHTAakKa
npeaMeTHbIe TEXHUYECKUX CPEICTB CHCTEM
pe3yJabTaThl 0€301aCHOCTH

[IPy 7. Pemate | 3HaTh: HNmerh NpakTHYeCKUM ONBIT:
ITPaKTUKO- — OCHOBHBIE — YCTAHOBKHM ¥ MOHTa)a
OPHUEHTUPOBAHHBIE| 3aKOHEI anmapaTypbl OXpaHHO-TI0KAPHON
KQUEeCTBCHHBIC U | 3JIEKTPOTEXHUKH; | CUTHAIM3ALHNH, CHCTEM KOHTPOJIS
pacuCTHBIC — TCXHUYCCKYIO H YIIPABJICHUA JOCTYIIOM,
(1)I/IBI/IT-IGCKI/IG TEPMHUHOJIOTHIO; BI/II[GOHa6JIIOI[eHI/ISI, OIIOBCIHICHMUA,
3aJ1a4M C OIIOPOH | — ocHOBHBIE OXXapOTyLICHUs, AbIMOY IaJICHUS,
KaK Ha U3BECTHBIE | cpeneHus 00 WH)XEHEPHOW aBTOMATUKH U
q)H3H‘ICCKI/Ie AJIEKTPOUZMEPUTE 060py,HOBaHI/I$I OXpPaHHOI'O
3aKOHBHI, JIBHBIX HpI/I60an, OCBCIICHUA,
3aKOHOMEPHOCTH | 5IeKTPHIECKUX Ymers:
M MOJICIIH, TaK U | MamuHax, — 3apsHKaTh
Ha TEKCTBI C armaparype AIEKTPOYCTAHOBOYHBIE U3IEITUS;
M30BITOYHOM yIpaBIECHUS U — BBIIIOJIHATH MOHTAX
HH(OpMaLHei; 3AILNTHL; AIEKTPOYCTAHOBOYHBIX W3/IEIINN;

[Py 11. — aBapuUHbIE — coOupaTh U IPOBEPSThH
O6BsCHATH PEXKHUMBI pabOTBl | HIEKTPUUECKHE CXEMBI TIEpe]
HPUHIIHTIBT 3JIEKTPOOOOPY10BA| BKIIOYCHUEM;
padoThI 1 HHS ¥ CIIOCOOBI — ONpEICNATh MapaMeTPhbI
XapaKTCPUCTUKI | 3aipTe! OT HUX. IIEKTPUYECKOU CETH;
M3YYECHHBIX YMeTh:

MalInH, MpuOOpoB
U TEXHUYECKHUX
YCTPOMCTB;

—3KCIUTyaTUPOBAThH
AIIEKTPOU3MEPUTE
JBLHBIC PUOOPHI;
—KOHTPOJIUPOBATH
KauecTBO
BBITIOJTHSIEMBIX
pabor;

— TIPOU3BOANTH
KOHTPOJIb
Pa3TUIHBIX
apameTpoB;

— YUTaTh
MHCTPYKTUBHYIO
JTOKYMEHTAITHIO;

— BBITIOJTHATD MMPUCOCTMHCHUS K
IPYIIIOBBIM U OCBETUTEIHHBIM
IIUTKaM MUTAIOIINX JIMHAN B
COOTBETCTBUHU C TPEOOBAHUSIMU
MexnyHapoJHOW OpraHu3aIuu 1o
crangaptuzanuu (MCO);

— yCTaHaBJIMBAaTh U 3aMCHSTh
anmaparthl 3alUThI AJIEKTPUIECKOM
CeTH;

— BBEIOMPATH THUITBI KaOenei CBs3H
10 3a/IaHHBIM TTapaMeTpam;

— yCTaHABJIMBATh
COEJIMHUTETHHBIE KOPOOKH,
U30JISITOPBI KOPOTKOTO 3aMbIKAHUS
(K3), peneiinbie Mmonynu,
aipeCHbIC PACHIUPUTEIH,
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YCUJIUTENU TOKA,
UH(OpPMAIMOHHbIE TTAHETH, OJIOKU
WHIMKAIIMU, KOHTPOJLIEPHI
aZlpeCHOM
JIBYXIIPOBOJHOM JINHUU U
KPETIe)KHBIX U3ICIIN;
— BBINOJHATh MOHTAQXX TOYEYHBIX,
JIMHEWHBIX, TOBEPXHOCTHBIX U
00BEMHBIX MU3BEIIATEIIEH,
aHAJIOTOBBIX U aIPECHO-
aHAJIOTOBBIX TEIUIOBBIX, JBIMOBBIX,
ra3oBbIX, ACIUPALIMOHHBIX,
CBETOBBIX, KOMOMHUPOBAHHBIX,
PYYHBIX U3BELIATEICH MTOKAPHON
curnanuzanuu (I1C),
ANEKTPOKOHTAKTHBIX,
MarHUTOKOHTAKTHBIX,
aKyCTUYECKUX, EMKOCTHBIX,
ONTUKO-AJIEKTPOHHBIX,
YIABTPa3BYKOBBIX,
PagOBOIHOBBIX,
KOMOMHUPOBAHHBIX AaHAJIOTOBBIX U
aJpEeCHO-aHAIIOTOBBIX
m3Bemarenei I11C u OIIC,
paauoun3BenaTeNnei, TPEBOKHBIX
U3BelIaTeIICH;
— BBINOJHATH MOHTAX
KOHTPOJIBHBIX ITAHEJIEH,
KJIaBuaTyp, cranuuii 11C,
CUTHAJIbHO-ITYCKOBBIX OJIOKOB U
MOZYJIEW, KOHTPOJUIEPOB CUCTEMBI
OXPaHHO-TI0KAPHOU
curHanu3zanuu (OI1C), UCO,
KOHTPOJISl ¥ YIPABJICHUS
noctynom (CKVY 1), oxpanHoro
teneuaeHus (COT), nunxxkeHepHoit
aBTOMATHKU U JUCIIETUYEPU3AIUY;
— BBINOJHATh MOHTQX CUCTEM
MIEPUMETPATILHOU OXPaHHOU
CUTHAIN3ALIY;
— BBITIOJIHATH PA0OTHI IO MOHTAXKY
JMHENHO-Ka0EJIbHBIX COOPYKEHUI
IIPOBOJHBIX U BOJJIOKOHHO-
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ONTHUYECKUX CHCTEM IEPEaAUN
u3Benienuii (CIIN);
— BBINOJIHATH IEMOHTAX WIIN
3aMEHSATh HEUCIIPABHbIE AJIEMEHTHI
CXEMBI;
— BBINOJHATh MOHTQX CHUCTEM
GSM,;
— BBINOJHATh MOHTAX
CTAaHIMOHHOM almaparypsl U
YCTPOMCTB OCHOBHOTO U
PE3EPBHOTO AJNEKTPONUTAHUS;
3HaTh:
— cBeneHus 00
ANEKTPOCHAOKEHUHU U 3a3€MIICHUU
YCTAHOBOK OXPaHHO-TI0KapHOU
CUTHAJIN3ALNH, CUCTEM
OMOBENUICHUS, MTOKAPOTYILIECHUS,
KOHTPOJISI 10CTYyNa, OXPAHHOTO
TEJIEBUICHUS, UHKEHEPHOU
aBTOMATHUKU U JUCIIETUYEPU3AIUY;
— YCTPOMCTBO U OCHOBHOE
000pyTI0BaHNE OCBETUTEIIBHBIX
YCTaHOBOK;
— TEXHOJIOTHIO padOT MO MOHTAXY
AIEKTPONPOBOJIOK;
— TEXHOJIOTHIO PabOT MO MOHTAXY
JMHENHO-Ka0EJIbHBIX COOPYKEHUI
YCTaHOBOK OXPaHHO-TIOKAPHOMN
CUTHAJIU3ALINU, CUCTEM
OTOBEIICHUS, TTOKAPOTYIICHUS,
KOHTPOJISI 10CTyNa, OXPAHHOTO
TEJIEBUJICHUS, HKEHEPHOU
aBTOMATHUKH U JUCIICTUYEPU3AIUY;
— YCTPOMCTBO U IIPUHIIUIT
JICUCTBHUS TTOKAPHBIX
U3BEIIATEIICH;
— TEXHOJIOTHIO paboT MO MOHTAXY
MOKAPHBIX U3BEIIATEIIECH,
OXpaHHBIX, OXPAaHHO-TIO’KAPHBIX U
TPEBOXKHBIX U3BELIATEIICH;
— YCTPOMCTBO Y TEXHOJIOTHIO
paboT M0 MOHTAXKY NPUEMHO-
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KOHTPOJIbHBIX PUOOPOB:
MOKAPHBIX, MOXKAPOTYILLIEHUS,
JIBIMOYAQJICHUS U OTIOBEIICHMS;
— YCTPOWCTBO U TEXHOJIOTHIO
paboT 10 MOHTAXXY IPUEMHO-
KOHTPOJIbHBIX MPUOOPOB
OXPaHHOW M OXPaHHO-TIOXKAPHON
CUTHAJIM3ALINH;

— CUCTEMBI epejayl U3BEIEeHUN
Y TEXHOJIOTHIO PadOT 10 MOHTAXY
AJIEMEHTOB CHCTEM IIepeJadn
U3BEIICHUI;

— CUCTEMBbI KOHTPOJISI IOCTYTIA U
TEXHOJIOTHUIO padOT 10 MOHTAXY
puOOPOB U arMapaTypbl CUCTEM
KOHTPOJI JOCTyNa U
UCIIOJTHUTENbHBIX YCTPONUCTB;

— CUCTEMBI OXPAHHOIO
TEJIEBUICHUS U TEXHOJIOTHUIO
paboOT O MOHTaXy CHCTEM
OXPaHHOTO TEJEBUJICHUS;

— CUCTEMBbI OXPaHHOM
NEPUMETPATILHON CUTHATIM3ALMY U
TEXHOJIOTHIO padOT 110 MOHTAXY
OXpaHHBIX U3BEIIATENEH
NEPUMETPATILHON CUTHAIIU3AIUY;
— npaBuia 0€30MacCHOCTH Tpyda
IIPU BBIIOJTHEHUH padoT MO
YCTaHOBKE U MOHTAXY
TEXHUYECKUX CPEJCTB CUCTEM
0e30ITaCHOCTH;
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[Ipunoxenue 2
Homamnee 3ananue: Ilonb3ysch 3HaHUSMH U3 Kypca (DU3UKH,
JH00BIM  JIOTIOJIHUTENIbHBIM ~MaTepuaioM BbIOEpUTE OAWH BapuaHT, |
BBIITOJIHUTE 3aJIaHHE:
Kpurepun OLIEHKM JOMAIIHETO 3a1aHHUSL:
YpoBHU
nuddepeHmanum
3amonaute Tabmuiy mo Teme «lloctosHHbIM | «IIpOmMyKTUBHBIN
AIIEKTPUUECKUN TOKY.
BcraBbre HEJOCTAIOIINE o0o3HaueHust | «IIpoxyKTUBHBIN»
(U3MYECKUX BEIMYMH B CXEME€ IO TEMe
«ITOCTOSIHHBIN DJIEKTPUYECKHUN TOK.
TBopueckoe 3amanue 1o teme «llocTosHHBIN «TBopueckuin»
WIEKTPUYECKUN TOK).

3anganue
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HPEINIOAABAHUE ®U3UKHU B YUYPEXJIEHUAX
CPEJHEI'O IPO®ECCHUOHAJIBHOI'O
OBPA3OBAHUSA C YYETOM
MNPO®ECCUOHAJBHON HATTIPABJIEHHOCTHU

Knouxkosa H.IO.

T'eonocopaszeedounviii mexnuxym UPHUTY
klochk-natalya@yandex.ru

TEACHING PHYSICS IN INSTITUTIONS OF SECONDARY
VOCATIONAL EDUCATION, TAKING INTO ACCOUNT THE
PROFESSIONAL ORIENTATION

Klochkova N.Y.

Geological Exploration Technical School of Irkutsk Research Technical
University

Oo6HoBIeHHOE cozepxanue oopazoBanus B cucteme CIIO, a Takxke
BBIJIBUTAEMbIC CaMOU JKM3HBIO TPEOOBAHMS KOMIUIEKCHOTO PEIICHUs 3a]1ad
o0pa3oBaHUsA, BOCHHTAHHS W  Pa3BUTHI  Oyaymux  pabOTHHKOB
MIPOU3BOJICTBA CTABST HA TIOBECTKY JHS MPOOJIEMY ONTUMHU3ANNH yIeOHOTO
nporecca.

CyTh ONTUMH3AINH 3aKITIOYACTCS B TOM, YTO TIPH COXPAaHEHUU HOPM
BPEMEHH, BBIJICJICHHOTO Ha peaju3anuio y4eOHOTO IUIaHa, HYXHO
MOCTPOUTH YYEOHBIH MPOIECC TaK, YTOOBI IMONYYUTH CIEIUATHUCTOB C
c(hOpMHUPOBAHHBIMU  MPOPECCUOHATHLHBIMU  KOMIIETCHITUSIMU, KOTOPBIC
OyIyT CHOCOOHBI pemiarb MPOU3BOJCTBEHHBIE 3a/ladd U YCIEIIHO
KOHKYpHPOBATh Ha PBIHKE TPY/a.

Y4eOHBIN MIaH MPOTPaMMBI 110 MOATOTOBKE CIEITUATUCTOB CPEIHETO
3BeHa Ha 0asze 9 KIaccoB, MpeaycMaTpuBaeT OJ0K 00IIe00pa3oBaTeIbHBIX
JUCIUTUINH, BKJIIOYAIONIMK TMpEAMEThl €CTECTBEHHOHAYYHOTO ITUKJIA.
®duzrka, KaKk AUCIUIUIMHA, €CTECTBEHHOHAy4HAasl, OOBSICHSIIONIAS 3aKOHBI
IPUPOMIBI, OTHOCHUTCS K TPEAMETaM, KOTOpbIE MPEAYCMOTPEHBI YUEeOHBIM
IUTAHOM IS TIOJATOTOBKM  BBIMMYCKHUKOB  YUPEXKIACHUN  CPEAHETO
npodeccnoHaIbHOTO 00pa30BaHUS TEXHUIECKOTO TPOQIIIS.

®duznka HapsAy ¢ 00IIe00pa30BATEILHBIM XapaKTEPOM COACPIKAHNUSA,
KOTOPBIH UTpaeT OONBIIYI0 POIh B (POPMUPOBAHUHN MATEPHATACTUYECKOTO
¥ HayYHOTO MUPOBO33PEHUS, TECHO CBS3aHA C TEXHUKOW M TIPOU3BOJCTBOM.
Ona cozmaer TeopeTHdecKyr 0a3y s MOCIEAYIONIEro M3ydeHUs psa
OOIIETEeXHWYECKNX  HW  CHCIUAIbHBIX  JUCHUIUIMH, a  TaKke
NICUXOJIOTHYECKYIO 0a3y JUIS OCBOCHHSI HOBOW TEXHHUKOW B YCJIOBHSIX
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HEMPEPBIBHOM MOJAEPHU3ALMHA MPOU3BOACTBA. [103TOMY WMHTErpaniMoHHbIE
CBSI3M (PUBHMKHU C TIpeAMeTaMH NPO()ECCHOHATBHON MOATOTOBKUA HE TEPSIOT
CBOEH aKTyaJlbHOCTH, 00JIE€ TOrO ATU CBSI3U CIOCOOCTBYIOT IMOBBIIICHUIO
MOTHUBALMHU K €€ U3YUECHHUIO.

Onnako coBpeMeHnHble TeHJeHIMU B cucteme ClIO, rne ywamumecs
yke Tpo(ecCMOHAIbHO OPUEHTUPOBAHBI, BEIYyT HE TOJBKO K MHTETPAIUH
o011eo0pa3oBaTeIbHBIX U CIEUUATBHBIX JUCIMIUIMH, HO W BBIHYXKIAIOT
CEPbE3HO 3aJlyMaThCsi 0 MPOUIBLHOCTH 00111€00pa30BaTENbHBIX MPEIMETOB
BoOOIIEe, U (PU3MKK B 4YacTHOCTU. B jaHHOM ciiyyae uMeercs B BHIY,
PO HIBHOCT BHYTPU CAMOTO MPEMETA.

Buytpu mnpeamerHas mnpoduIBHOCTh, MOAPA3yMEBAET TO, YTO
YUHUTBHIBAS CIICNU(PUKY CTICIHAIBPHOCTH U HE yMAJISisl 3HAUUMOCTH KaXKIOTO
pasnena AUCUUILIMHBI, TpeOyeTcs chopMHUpOBaTh pabouyro MporpamMmy mo
MpeAMETY, TaK 4YTOObI T€ pa3ieiibl, KOTOPbIE HMMEIOT OOJIBIIIYIO CBS3b C
JUCHUIUIMHAMU TpOo(eCcCHOHaNbHONW MOATOTOBKHU, ObUIM B MPUOPUTETE MO
rTyOuHE U3y4eHHUS.

3ajada npenojaBaresisi B TAKUX YCIOBUSIX, 3aKJIIOYAETCS B U3yUYCHUU
crienuPuKr KOHKPETHOM CHEIUaIbHOCTH U Ha OCHOBE 3TOTO MIOHUMAaHUs, B
npouibHOM (QOPMUPOBAHUM CONIEPKAHUSI MPOTPAMMHOIO Marepuala,
METOJIOB 00yYEHHSI 1 METOJIMK M3JI0KEHUS T€X WIM UHBIX Pa3elIOB CaMOTo
npeaMera.

I'eonoropazsenounsiii Texuukym HMPHUTY wumeer texHuyeckuii
npouiib, W TOTOBUT CHEIMAIMCTOB CPEIHETO 3BEHA ISl OTpacieu
TEOJIOTHH.

B nmepeueHp crnenuanbHOCTEW, MO KOTOPBIM  OCYIIECTBIAECTCA
MOJATOTOBKA, BXOAAT crenmanbHocTH 21.02.13 «l'eonoruueckas chbEMKa,
MOVCKU U Pa3BEIKa MECTOPOXKICHHM MOJE3HbIX HCKomaeMmbix» u 21.02.20
«IIpuknannas reones3usn».

O6e crnenuasbHOCTH MMEIT TeXHu4Yeckud mpoduiab. OmHako npu
Oonee naeTalbHOM W3YyYECHMHM 3a7ad Npo(ecCHOHANbHOW TMOATOTOBKH,
MOXXHO BBIICIUTHh Pa3/eiibl, KOTOPBIE SIBIAIOTCA OoJiee 3HAYUMBIMU IS
YCHENIHOTO OCBOEHMs Tpodeccueit, u OyayT MOJIE3HBIMH B JlajdbHEHIIEH
npodecCuoHaIbHON e TEIHHOCTH.

leone3ust 3aHMMaeTcsi U3MEPEHUSAMH I OmpesaeneHus (GopMbl U
pa3MepoB 3eMEeNbHBIX YYaCTKOB, JUIsl COCTABJICHHSI KapT, IJIAHOB, Mpoduiei
3eMHOU TTOBEpXHOCTU. M3yuaempbie B hu3nke GU3NUeCKrue BETUINHBI U UX
€AUHULIBI N3MEPEHUS UCIIOJIB3YIOTCS B TEOAE3UU.

OCHOBHBIMH ~ HETIOCPEJCTBEHHO  HM3MEPSIEMBIMH  (PU3UUECKUMU
BEJIIMYMHAMHU B TEOJE3UMU SBIISIOTCS MPOCTPAHCTBEHHBIC BEIWYMHBI, a
MMEHHO: PACCTOSIHUS, YIIIbl, BBICOTHI. [1] JlJist uX onpeneneHus U onucaHus
WCTIONB3YIOTCS  €IMHMIBI  M3MEPEHHss U TpaBwiIa  IEpPeBOJa,
paccmarpuBaembie B (pusuke. OJIHON M3 OCHOBHBIX 3a/1a4, T€0/1€3UYECKHUX
VU3MEPEHUMN SIBISETCS OINPENCIICHUE IPOCTPAHCTBEHHOIO PACIIOIOKEHUS
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TOYEK U OOBEKTOB JMOO HA 36MHOW MOBEPXHOCTH, JTUOO IO OTHOIICHHIO
Ipyr K Jpyry, peuieHueM TaKuX 3ajad 3aHUMAeTCs JUCHUUILIMHA
«l'eone3nueckue U3MEPEHUs] IS OMNPEACSICHUs KOOPJUHAT W BBICOT
MyHKTOB Ie€0JIe3NYECKUX CETEH U CeTeH CeIMaabHOrO Ha3HAUCHUS».

Jlns onucaHus TIOJOXKEHUS Tela B MPOCTPAHCTBE HCIOIb3YIOT
bu3rUecKue CUCTEMbl KOOPAWHAT M CIIOCOOBI 3a/JaHUs TOJIOKEHUS Tel.
[Ipn u3ydyenum paznena «MexaHuKa», B TpyIIax IO CIEUATbHOCTH
21.02.20 «IlpukiamgHas Teoae3us», CleayeT OOpaTHTh Ha STH BOMPOCHI
0oco0oe BHUMaHUE.

Paznen «MonekynsapHas ¢u3uka W TEPMOJWHAMUKA», H3ydaeT
CBOMCTBA TEJI B arperarHblX COCTOSIHUSIX, HUX BHYTPEHHEE CTPOEHHUE,
3aBUCUMOCTh CBOMCTB BEIIECTB OT BHEIIHHUX YCJIOBUU. B mucuuiuimue,
OTHOCAILIENCS K Kypey oOuieit npodeccuonaibHoi moarotoBku «Ilone3neie
MCKOIIaeMble, MUHEpaJIorus U mnerporpadus» paccMaTpUBaAIOTCS (PU3UKO-
JIMarHOCTUYECKHE CBOMCTBAa MUHEPAJIOB, U APYTUX MOJE3HBIX UCKOMAEMBbIX
B Ppa3HbIX arperatHbIX COCTOSHUSIX. JlJIS TEOoJ0oroB 3HAHHWS 1O JTOU
JUCLUIUIMHE 00s3aTeIIbHBI.

[Ipy mnmaHupoBaHWM y4EeOHBIX 3aHATUA MCXOJsS W3  BBIIIC
U3JIO)KEHHOTO  IIeJIeco00pa3HO B paboyedl mporpaMme JIUCHUILTAHBI
«Duzukay I CTYIAEHTOB, oOydaronuxcs mo crenuaibHoctu 21.02.20
«Ilpuknannas reone3usi» OoJblliee KOJIMYECTBO YAacCOB BBIJACIUTH Ha
u3yueHue pasnena «MexaHukay.

COOTBETCTBEHHO JUIsl yYaIUXCS TOMYyYaAOIMX MPOGECCHI0 Teoor
no creruainbHocTh 21.02.13 «l'eonoruueckas chEMKa, MMOUCKA U pa3BeaKa
MECTOPOXKICHUI TIOJIE3HBIX MCKOMAeMbIX» pasnen «MomekynspHas Gu3nuka
U TEPMOJIMHAMUKa» TPEOyeT JJIsl U3y4eHUs 0O0JIbIlIee KOJTMYECTBO YacoB.

DOneKTpoAMHAMUKA Kak paszien (GU3UMKU I ClelHaIbHOCTEN
TEXHUYECKOTO MPOUIIS UTPAET BAXKHYIO POJIb.

Jns  auciuriuHbl  «OJNEKTPOHHBIE  CPEICTBA U METOBI
re0IC3MYECKUX U3MEPEHUI» ITOT pasaen (GU3UKHU SBIISICTCS TEOPETUUECKON
ocHOBOW. Jlma ee ycBOeGHHMS  HEOOXOAMMO  BIaJAeTh  0a30BBIMU
KOMITETCHIIMSIMU, OCHOBAHHBIMU HA 3HAHUU OOIIUX OCHOB Teorpaduw,
MatemMatuku u ¢uzuku. CoBCEM HEIaBHO BCE I'e0JIE3MUECKHE YCTPOMCTBA
ObUTM onTUKO-MexaHudeckuMu. C pa3BUTHEM TEXHUKHU B T€OC3UU CTaJH
MIPOUCXOANTH OOJIBIITNE U3MECHEHHMSI, KAaCAIONTUECss UMEHHO T€0Ie3UIECKOTO
npubopocTpoenus. B reoaesnro mpuImia 3NMEKTPOHUKA, HayKa B OCHOBE,
KOTOpoH JIexuT (pu3uka. CrousHue TeoNe3UH U DICKTPOHUKU TPUBEIIO K
00pa3oBaHUI0 HOBOTO MOHSATHUS — reOTpOHMKA. [2] PaccmarpuBas siBieHue
AIIEKTPUYECKOTO TOKa B  MOJYNPOBOAHUKAX, C  Yy4YalIUMHUCS 1O
cnenuasnbHOocTH  21.02.20 «IIpuknagnas reome3us», CIEAyeT CHAENATh
0COOBIY aKIEHT HA W3YUYEHUE PA0OThI MOTYIPOBOAHUKOBBIX MPHUOOPOB.

['eonornyeckne  OOBEKTHI B~ COOTBETCTBMM C  3aKOHAMU
AIIEKTPOJMHAMUKHA PA3JIMYHBI 1O CBOUM 3JIEKTPOMATHUTHBIM CBOMCTBAM.
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Kpome »3r0oro, oOHM HaxoAsTCs B  DIEKTPUYECKUX, MAarHUTHBIX,
DIIGKTPOMATHUTHBIX TIOJISIX, W CO3MAI0T pa3iudHbie (U3HUYECKUE TOJIS.
MexauciuuIuInHapHbli ~ Kypc  «TexXHOJIorus  MOMCKOBO-Pa3BEIOYHBIX

pabor», paccMaTpuBaeT 9THU SIBJICHUSL. 3HauuT U3y4yeHue
AJIICKTPOMATHUTHBIX  SIBIGHUM  HAa  3aHATUAX 10  (QuU3UKe A
MEePBOKYPCHUKOB,  oOydaromuxcss  mo  crnenuaidbHocth  21.02.13

«l'eonornueckass ch€MKa, MOUCKA U Pa3BEAKa MECTOPOKICHUM IMOJIE3HBIX
MCKOIIAEMBbIX» SIBJISIETCSI BAXHBIM JUIsl JalbHEUIIEro MOHUMAaHUS LEeJed UX
npoeccCuoHaIbHON e TEIHHOCTH.

Nzyuas ¢ Oynyumumu reone3uctamu pasnaen «KoneOanus v BOJIHBIY,
CJIelyeT OTMETUTh, YTO ISl UBMEPEHUSI PACCTOSIHUNA BMECTO MEPHBIX JIEHT
U TIPOBOJIOK UCIOJB3YIOTCS 3JEKTPOMarHUTHbIE BOJIHBL. Ha sBIeHun
pacrpoCTpaHEHUs] B MPOCTPAHCTBE AJIEKTPOMArHUTHBIX BOJIH, pabOTaroT
UCIIOBb3yEMbIE B TEOAC3UM DJICKTPOMArHUTHbIE AaibHOMEpHL. [Ipu wux
AKCIUTyaTalldd  NPUMEHSAETCS  CBOMCTBO  DJIEKTPOMArHUTHBIX  BOJH
paCIpOCTPAHATBCSA B CpENE IPSIMOIMHEMHO C TOCTOSSHHOM CKOPOCTBIO.
CKOpOCTh pacrpoCTpaHECHHs JIEKTPOMATHUTHBIX BOJH 3aBUCUT OT TaKHUX
(bakTOpOB Kak JaBJICHHE, BIAXHOCTb, TeMIlepaTypa. 3HAUYCHHUS OSTHUX
bu3MUEeCKUX BEJIMYMH TaKXKe OMNPENeNsoT (HU3NYECKUMH MTpUOOpaMH.
HucuuminHa, KoTOpasi paccMarpuBaeT Takue BONpPoChl, «OCHOBBI
JUCTAHIIMOHHOTO 30HAMPOBAaHUA M (PoTOorpaMMeTpHusi» OTHOCUTCS K
JTUCUUTLIMHAM oOmei npodeccuoHaNbHON MOATOTOBKHU JUIS
crienasibHOCTH 21.02.20 «IIpukitagHas reoae3ns.

SABnenus, uzyyaemole B pazaene «ONTUKay, MIHPOKO UCIOIb3YIOTCS
KaK B T€0JIOTUH, TaK U B reoae3nu. Ho u BHYyTpH pazaena MOKHO OTMETUTH
po¢eCCHOHAIBbHYIO HAMTPABIEHHOCTh U3y4aeMbIX TEM.

XapakTepHble IS KPUCTAUIOB SIBJICHUS, H3y4aeMble B Kypce
«IToneBbie U MaOOPATOPHBIE HCCIEIOBAHUS MUHEPAIBHOTO CHIPhS» — ATO
NoJIIpU3alMsl CBETAa, IBOMHOE NydenpenomieHue. CrekTpaibHbli aHau3,
W3y4aeMbli B pasjiene, SBISETCS OJHUM M3 BEIYIIUX METOJIOB
UCCIIEZIOBAHUS COCTaBa U CTPOSHUS MUHEPAJIOB U TOJIE3HBIX UCKOITAEMBIX.

B reonesnueckux nmpubopax, M3ydyaeMbIX Ha 3aHATUSAX IO TEOJE3UH,
NPUMEHSIOTCS TakK€ pa3jIMuHble ONTHYECKHE cucteMbl. [losTomy
U3YyYECHHE ONTUYECKHUX MTPUOOPOB JIJIsl TEOIE3UCTOB aKTyalbHO.

Urtak, peanusys mnpuHIUI TPO(PECCHOHAIBHONW HAMpPaBICHHOCTH
Kypca (QU3NKH B  YUPSKACHHSIX CpPEAHET0  MPOgeCCHOHATHLHOTO
oOpa3oBaHus, CIEAyeT YYUTHIBATh MPO(OUILHOCTh BHYTPH IpeaMeTa. ITo
JacT  HaumOONbIIyr0  A(GGEKTHBHOCT, B JIOCTIDKEHWUH  TeJieH
npoecCuoHAIbHON MOATOTOBKU OYyIyIIMX CHEUATUCTOB.

s mpumepa B tabnuie Ne 1 mpuBeieHO pacnpe/esieHue 4acoB 1o
paznenaMm  (QuU3MKM, JUIS  CIEHHAIBHOCTEH y4HUThIBass MNPOPUIBLHOCTD
pasnenoB BHYTPU TUCHUILIMHBL {15 onpeznenenus copepkaHus yueOHOTro
Marepuaia HyKHO TIIATEIbHOE TEMAaTUYECKOE IIJIAHUPOBAHHUE.
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Buukas B cyTs Oymymieil mpodeccuu ydammxcsi, mpenojgaBareib —
OPEIMETHHK CMOXET BBICTPOUTH Ipouecc OOydeHHs C HanOOoJbIIen

3¢ (HEKTUBHOCTBIO.

CIIMCOK JIMTEPATYPbI

1. JleButckas, T. . OcHoBsl reone3un: yued. mocooue / T. U. JleBurckas; M-Bo
obOpasoBanus u Hayku Poc. denepanuu, Ypan. denep.
2. http://radio-uchebnik.ru/txt/17-nauka-i-tekhnika/318-elektronika-v-geodezii

[Ipunoxenue

Tabnuma 1 YueOHas Harpy3ka pasaenoB ¢ YIETOM CHEIUaIbHOCTH (B CKOOKAaX yKa3aHbl
qachl I Npo(hUIHLHOTO U3yUeHUs pasnena)

21.02.13 I'eonoruyeckas cbEMKa,
21.02.20 [IpuknagHas reoae3us
IIOMCKU U pa3Beaka MITN
Pasmenst o dusmxe ,Z[I/ICIH/IHHI/IHIil oOmeil u | Yacel ,Z[I/ICIII/IHHI/IHEI oOmeli u | Jacel
CHenaaTbHON CHeIranTbHON
npodeccHoHaTbHOH | npodeccrHoHaIbLHOM u
TIOJITOTOBKH TIOJITOTOBKH
Benenue. Beenenne B 2 BBenenue B 2
CHEIMATBLHOCTh CHEIMATBHOCTh
Pazgen 1 Mexanuka 10 I'eomesus 16(6)
I'eonesznueckue
HU3MepeHHUS JUTS
OTpeieNieHUsT KOOPMHAT
u BBICOT MTyHKTOB
reole3u4eCKuX CceTed u
cereit CIEIUATEHOTO
Ha3HAYCHUS
Paznen 2 IMone3nsie uckomaemeie, | 34(10) 24
MounekynsipHas MUHEPAaIOTHS u
(uzuka n nieTporpadust
TEpPMOJIMHAMHUKA
Pa3znen 3 DJeKTPOTEXHHUKA u | 62(12) | Dnexrponnsie cpencrsa u | 60(10)
DNEeKTpOAMHAMUKA 3IIEKTPOHHKA METOABl  I'€0AC3UYECKUX
TexHOJ0rusi MOUCKOBO- U3MEpEeHU
pa3BeoYHBIX paboT
Paznen 4 Konebanus 10 OcHoBbl pucrannuonaoro | 20(10)
Y BOJTHBI 30HAUPOBAHUS u
dboTorpamMmeTpus
Pazmen 5 Mertposorus, 18(6) | I'eomesust 16(4)
OnTuka CTaHJIapPTU3ALUS u Mertpouorus,
cepTrdUKAIUSI CTaHJapTH3ALUS u
Iloneseie u ceprtudukanus
nabopaTopHbIe
UCCIIeIOBaHUS
MHUHEPAIBHOTO ChIPbSI
Paznen 6 KeanroBast | ['eonorus 10(4) 8(2)
¢duzuka
Paznen 7 Ctpoenne | ['eonorus 10(4) | T'eonmesus 10(4)
Bcenennoit
Hroro 156 156
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mKOJILIgLIﬁ JTEMOHCTPAIIMOHHBIN
IMUOPOBOM BOJBTMETP HA IIVIAT®OPME
ARDUINO

Kouroounckas A.X., Kynpsasues B.O.
lleoazcoeuueckuti uncmumym ULI'Y
ms.kotsyubinskaya@gmail.com

SCHOOL DEMONSTRATION DIGITAL VOLTMETER
ON ARDUINO PLATFORM

Kotsyubinskaya A.H., Kudryavtsev V.O.
Pedagogical Institute of Irkutsk State University

AKTYyaJIbHOCTh pa3paboTKu IIKOJIBHOTO 1upoBOTO
JEMOHCTPALIMOHHOTO ~ BOJIBTMETpPA  OMNpPEAENsAeTcd  HEA0CTATOYHBIM
(MHaHCHPOBAaHUEM LIKOJ Ha COBPEMEHHOM 3Talle pa3BUTHS 00pa30BaHUs B
Poccun u HENOCTAaTOUHBIM CHAOXKEHHEM HEOOXOAMMBIM O000pYIOBaHUEM
IIKOJIbHBIX KaOUHETOB.

B wactHOCTH, KaOuWHETHI (U3UMKM HE BCErNa YKOMILJIEKTOBAaHbI
HEO0OXOIMMBIM 00O0PY/JIOBaHUEM Jisi MPOBEACHUS J1a0OPaTOPHBIX padOT U
JEMOHCTpPALIHi, B CBSI3U C 3TUM Kau€CTBO MIPOBEACHUS 3aHATHI CHUYKAETCSI.
OmHuM U3 BaXHBIX NTPUOOPOB IS TMPOBEIACHUS JIEMOHCTpAIM TI0
AIIEKTPUYECTBY ABISIETCA BOJBTMETp. Ha MHOrMx WHTEpHET-cailTax,
CHCLMATU3UPYIOIIUXCA  Ha  Mpojake  ydeOHoro  o0OpyaoBaHuA,
MPENICTABIICHBI IIIKOJBHBIE JTEMOHCTPAIMOHHBIC ITU(POBBIE BOJIBTMETPHI,
OJTHAKO OHM SIBJISIFOTCSL OOBIYHBIMU MYJIBTUMETPAMH, HE OTBEUYAIOIIUMU
METOJIMYECKUM TpeOOBaHUSM. CtoumocTh G poBOTO
JIEMOHCTPAlMOHHOTO BosibTMETpa Bapbupyercs ot 10 000 mo 300 000
pyOuiell, MHOTHE MOJENH, KOTOpbIe ObUIM JOCTYIHBI JUIsl OKynku B 2022
rOfly, OTCYTCTBYIOT B IPOJAKE€ M3-3a BBEICHHBIX Ha MOMEHT 2022 ropa
OTPAHUYECHUN.

Opnako HCHOJB3Ys COBPEMEHHBIE CpEICTBA pa3pabOTKu U
AIIEKTPOHHBIE TUIATQOPMBI Ui KOHCTPYUPOBAaHUS, MOXKHO CO3J1aTh
dpoBoi JIEMOHCTPAIlMOHHBIN BOJIBTMETP MPUTOHBIN TSt
MCIOJIb30BAHMS Ha YpOKaxX (DU3UKH B IIKOJIE.

[lepen Hawamom pa3paboOTKu  HEOOXOAMMO  CHOPMYIUPOBATH
TpeOOBaHUSI K COBPEMEHHOMY JIEMOHCTPAIMOHHOMY BOJBTMETPY MJId
HIKOJBL. OTH TpeOOBaHUS MOXKHO pa3felUTh HAa JIBE KaTErOpUHU:
TEXHUYECKHUE W MeTonuyeckue. K TeXHHMUecKuM TpeOOBaHHSIM B TIEPBYIO
o4yepeb CIEIyeT OTHECTH MNPEeAesbl H3MEpSEMbIX HaNpsDKEHHM, mar
u3MepeHus (LleHa JAeNIeHUs), poJl TOKA, a TaKXE BEIMYMHY BHYTPEHHETO
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CONPOTUBIICHUS] M  MOTPEHIHOCTh, u3MepeHus. K MmeToguyeckum
TpeOOBAHMSIM CIIEMYET OTHECTH TPEOOBAaHMS K BHEITHEMY BHIYy MPUOOpa, K
pasMepaM IIKaJlbl CTPEJIOYHOro Win uudposoro ykaszarens. Ha ocHoBanuu
aHaJgu3a WIKOJbHBIX JIEMOHCTPAIMI C KCIOJIb30BAHUEM BOJBTMETpA, a
TaKKe TI0 AaHaju3y TEXHUYECKUX XapaKTEPUCTUK  TPagUIMOHHBIX
AIIEKTPOMEXaHUUECKUX BOJBTMETpoB [1, 2], OblIu chHOPMYITUPOBAHBI
cleayrone TpedoBaHus K HUPPOBOMY TEMOHCTPALIMIOHHOMY BOJIBTMETPY.

Texnuueckue TpeOOBaHMUS
- IpuOOp MOXKET OBITh MCIOJB30BaH KaK BOJIBTMETP MOCTOSHHOTO TOKa C
npeaenamu usMepenus SB u 15B u nenoit genenust coorserctseHHo 0,5B
u 1B; Kak BOJBTMETp MEPEMEHHOTO TOKA C MpeAenamu usmepeHusa 15B u
250B u nienoi neaeHus cooTBeTcTBeHHO 1B 1 25B;
- BHYTPEHHEE CONPOTUBIIEHUE BOJIBTMETPA JOJIKHO ObITh HE MeHee 1,5kOm
Ha IMOCTOSIHHOM TOK€ 1 HE MeHee 20kOM Ha MEPEMEHHOM TOKE.
- npubop JOKEH ObITh YCTOMYMBBIM B paloTe, AaBaTh OJUHAKOBBIC
MOKa3aHMsI HE3aBUCUMO OT KOJIMYECTBA MPOBEJACHHBIX ONBITOB;
- TOrpemHOCTh I y4eOHBIX JIEMOHCTPAlMOHHBIX MPUOOPOB HE
perlaMeHTUPOBaHa.

Meronnueckue TpeOoBaHUs
- BHEIHWH BHI mnpubopa JOMKEH COOTBETCTBOBAaTh IMPHHIUIIAM
HAIISAHOCTH;
- uudpsl, HCIOIb3yeMble I TPAAYUPOBKH IIKAJbl, JOJKHBI OBITh
9UTA0EILHOTO pa3Mepa;
- OCHOBHBIE JICTICHUS IIKAJIBI pa3ziesieHbl MomnojaaM 0ojiee KOPOTKON 4epTOH;
- CTpeJiKa BOJIETMETPa AOKHBI ObITh YETKO BUIHA;
- mKkajga npubopa AOMKHA oOecrneynmBaTh YAOOCTBO, KaK YHUCIEHHOTO
U3MEPEeHHsI HAMpsSKCHW, TaK M OTCJICKWBAaHUS TUHAMUKHA W3MEHEHUS
HaNpsHKEHUS B IETIH.

C yuyeTtoM METONWYECKHX ¢ TEXHUYECKHX TpeOOBaHUN OBLIO
chopMyTHpPOBAHO TeX3aJaHUE IS pa3padaTbiBAEMOTro HaMH MPUOOpa:

« JInana3oH u3aMepeHuilt nocTostHHOro HanpskxeHus 0B — 20B

* JInana3oHn u3mepenuii nepeMeHHoro Hanpspkenus 0B —250B

* BupryanbHas ctpenoyHas mkana ¢ nupoBoil HHAMKAIIMEH HAMpsKEHUS
uig  ynoOcTtBa HaOMIOAECHHUS UM3MEHEHMs] HampshKeHHsT B Ipoliecce
JEMOHCTPALMIA U y100CTBA CHATHS YACIECHHBIX 3HAYEHU .

B kauectBe mimatdopMbl i pa3padaTbIBAEMOTO BOJBTMETPa OBLIO
pEIIEHO  HCIOJIb30BaTh  MPOTPAMMHUPYEMYIO  MUKPOKOHTPOJUIEPHYIO
mwiarpopmy Arduino, Tak Kak OHa TMO3BOJSIET INTATHBIMU CPEICTBAMH
peann3oBaTh HM3MEPEHHE BXOIHOTO HANpPsDKEHHWS, TMOAaBaeMoe Ha
aHAJIOTOBBIC BXOJBl U TEpeAavyy JAaHHBIX B MEPCOHAIBHBIN KOMIBIOTEP MO
HIMPOKO pacnpocTtpaHeHHomy uHTepdeiicy USB. Ilnardpopma Arduino He
UMEET B CBOEM apceHaje CpeACTB JUisi pPa3palboTKu TpadudecKoro
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uHTepdelica IS BOJBTMETPAa OAHAKO Ui BU3yallM3alldd  IIKaJbl
BOJIFTMETpPAa MOXXHO HCIOJB30BaTh cpeny Processing [3], uro u ObuIO
peann30BaHo.

Ha pucynke 1 nmpeacraBieHa  NpUHLMIOMAIbHAS — cXeMa
M3MEPUTEIBHOM LIETH TEMOHCTPAIMOHHOTO BOJIETMETPA.

!

ITR El Aarduine Lne
VO VI J_ 30 20u
Hepese nnose ‘ T, il [}
HAnpEEEne 170wl =0 Al
¢ T § e
flocTomemoe

l R2 USH D——D
HanlpRkeHIe

10 &0

Pucynoxk 1. Hamepumenvhas yenvb 0eMOHCMPAYUOHHO20 B0IbMMEMPA

It u3MepeHusT TMOCTOSHHOTO M IEPEMEHHOIO  HANpsIKEHUS
UCIIOJIb3YeTCS OJWH AaHaJOroBbld Bxoa miarbl  Arduino, OJHaKoO
U3MEPUTENBHBIE KJIEMMBbI ISl TOCTOSIHHOTO M MEPEMEHHOTO HamNpsiKEHUs
pasfeneHsl, OSTO CBSI3aHO C  HEOOXOJUMOCTBIO  MPEABAPUTEIIHHOTO
BBIIIPSIMJICHHUS] TIEPEMEHHOIO HAaNpsDKEHWs Iiepen wu3MepenueM. Ha
pesuctopax RI1, R2 peanuzoBan mnpocCTEeHIIUN AEIUTENb HAMPSKEHUS,
YMEHBIIAIOMIMN BXOJHOE HAIPSIKEHUE B YETHIPE pas3a, T.K. HPEAECIbHOE
u3MepsieMoe HampspkeHue g miarel Arduino — 5B. Tpancdopmarop Tl
YMEHBIIAET BXOAHOE NMEPEMEHHOE HAIPSKEHUE O TPEOyEeMbIX 3HAUCHUU U
OJHOBPEMEHHO BBINIOJHAET TAJIBBAHWYECKYK) pAa3BA3Ky LENeW, 4YTo
MOBBIIIAET OE30MaCHOCTh MPU HU3MEPEHUU TMOBBIIIEHHBIX HaMpPsKECHUN
IIEPEMEHHOIO TOKA.

OxugaeMoe  BHYTPEHHEE  COINPOTHBJIEHUME  BOJBTMETpPAa  Ha
nocrossHHOM Toke 40kOM. Ha mepeMeHHOM TOKE CONpOTHBJICHUE Oyner
MMETh KOMIUJIEKCHBIN XapakTep M ONPENENATCS MOJTHBIM CONPOTUBICHUEM
nepBUYHOM 00MOTKH TpaHcdopmaropa T1.

st u3mepenust HanpsbkeHus miatoir Arduino B cpene Arduino IDE
Oblla  HAmWcaHa  [porpamMma,  KOTOpas  TMO3BOJSET  MPOBOAUTH
MEPUOANYECKAE M3MEPEHHS HANPSDKCHUS Ha BXOJAE IUIATHI U OTIPABIISITH
JTaHHBIE B MOCJIEIOBATENBHBIN MTOPT.

Buemnnii Bun rpadudeckoro natepdeiica BOIbTMETPA MIPEICTABICH
Ha PUCYHKE 2.

I[Ipy  1mpoBeneHUMM  JOEMOHCTPALMM  YYUTENIb  IIOAKIIOYAET
WU3MEPUTENBHYIO LIENb BOJBTMETPA K Yy4acTKaM CXEMbl B COOTBETCTBUHU C
MOJISIPHOCTBIO Y POAOM HCIIOJIB3YEMOIO TOKA, MOAKIIOYAET BOJIETMETP K
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IIEPCOHAIBHOMY KOMIIBIOTEpPY € mnomouipto mHypa USB m 3amyckaer
CICIMANBHYI0  MporpaMMmy  rpadu4eckoil  OOOJOYKH  BOJBTMETPA.
BonbrMeTp HauMHaeT U3MEPATHh HAIPSHKEHUE AaBTOMATHUYECKUM TMOCIe
1ojiauu Ha Hero nuTanus ot nopra USB.

OkHO mporpamMmbl HU(PPOBOTO BOJIBTMETPA AJIs Jy4dlIeil BUIUMOCTHU
BCEMHM YYEHUKAMM KJIacCa PEKOMEHIYETCS IPOCLHUPOBaTh C ITOMOILBIO
MyJBTHMEINAA ITIPOEKTOPA Ha SKPaH.

- voltmetr - X

BonsTmeTp

Pucynoxk 2. Oxno npoepammsl yughposozo eonemmempa

BoasrMmerp npoien yaagyHoe TECTUPOBaHHE HA pabOTOCIOCOOHOCTD
U KOPPEKTHOCTh MTPOBOIUMBIX U3MEPEHUH.

B  nmanpHeWmeMm mpeanosiaraeTcs  CO3JaHME  YHUBEPCAJIbHOTO
U3MEPHUTEIIBHOTO  JICMOHCTPAIIMOHHOTO TPUOOpa ¢  BO3MOXKHOCTBIO
M3MEPEHUS CUJIbI TOKA, COTPOTUBIICHUS U TEMIIEPATYPHI.
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JOMAIIHASA PABOTA 11O ®U3UKE C

HOMOIBIO HIU®POBOI'O
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Kpsiuxo U.H.

MynuyunanvHoe 6100xcemnoe 06w eobpazosamenbHoe yupedcoeHue
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HOMEWORK IN PHYSICS WITH THE HELP OF A DIGITAL
EDUCATIONAL RESOURCE - «YAKLASS»

Kryachko LI.N.

Municipal Budgetary Educational Institution Lyceum No. 1
Usolye-Sibirskoye, Irkutsk Region

B Moeli megaroruyeckoil mpakTHKe, JOMAIIHAS padora mo (QusuMke,
ATO Pe3yabTaThl y4eOHOW pabOThl MPOILIOTO YpPOKa WIJIM BCETO pasfena
Kypca ¢usuku. Bemp crnemyroommii ypokK YYHTENIb JOJMKEH CTPOUTH Ha
3HAHMSIX U YMEHUSX paHee MPOWIEHHOro Marepuana. S coduparo TeTpaau c
JOMAIIHUMUA paboTaMy Ha KaXJOM YypOKe, NPOBEPsSI0, aHaJIU3HPYIO,
BBICTABIISIFO OIIEHKU 32 HEE B DJICKTPOHHBIN KypHal, JJHEBHUK.pY.

B MUpe  WH(OPMAIMOHHBIX  TEXHOJOTUM,  JOCTYHMHOCTHU
oOyyaromuxcsi K JII0ObIM 00pa3oBaTelbHBIM pecypcaMm, BBINOJIHUTD
JIOMAIIIHIOK paboTy He AOCTaBISIET HUKAKOTO Tpy/a. Yyaliuecs: BoIOuparoT
TOTOBBIC JlOMalTHue 3aaanus, [/]3, miarHeie U OecriiaTHbIE, CIUCHIBAIOT U
cmaroT pabotel. PemieHue 3amad  MmpeoCTaBISIOT pedsTa TpH  crade
TEeTpajeli MpaBWIbHbIE, HO HE CIPABISAIOTCA C KOHTPOJbHBIMH H
CaMOCTOATENHLHBIMU pabOTaMHu.

Ha nmnomomps mnemarory B OpraHM3aldd JOMAIIHUX  padoT
MPEeNOCTaBIeHbl pa3Hbie IUGPOBBIE OOpa3oBaTelbHBIE pecypchl. S
HCIIONIb3YI0 B CBOEM memaroruyecko npaktuke «SKmace». 910 co3maér
COIEPKATENbHYK) W MPOLECCYAIbHYI0 OCHOBY Ul TPOECKTUPOBAHUS
npoiiecca OOy4YeHHUs, MOBTOPEHUS, OCBOCHHS YydyallUMHUCS (HU3NYECKOU
HayKH, a IJJaBHOE OLIEHUBAroUIasi 1 oOpaTHast CBsI3b C POAUTEIISIMH.

Oo6pa3zoBarenbHbIil pecypc, calt «SKmaccy, momoraer ymnpabisTh
Ka4yeCTBOM OOpa3oBaHMs, TMOBBIIIATh MOTHBAIMIO K TpeaMeTy (usuke,
pa3BUBaTh  CAMOCTOSITEILHOCTh  OOy4Yaroluxcsi,  TOTOBHOCTh K
OpOAOKCHHIO OOydYeHHs, a HaM, VYYHTEIsIM — BECTH YPOKH Ha
COBPEMEHHOM YpPOBHE B COOTBETCTBUM C AKTYyaJbHBIMU TEHJICHLUSIMU U
HOPMaTUBaMU IIKOJIBLHOTO 00pa30oBaHUsI.
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NunoBanmonHnas texnonorus «Kmacc» 310 reneparop BapuaHTOB
pa3HbIX 3aJaHUi. YHUKaIbHas 0coOOeHHOCTH caifta AKnacc 3akitouaercs B
TOM, YTO KaXKJI0€ 3aJJaHUE U TECT UMEIOT MHOXKECTBO BAPUAHTOB C Pa3HBIMU
ycioBusiMu (50 u 6ojiee BapUaHTOB KaxKJ0ro 3agaHus). OTBEThl HA TaKue
3aJlaHrs] HEBO3MOXKHO criicarb HU B IHTEepHETE, HU y cocesa Mo napre, Hu
c I'13. Kaxaomy yuwaiiemycsi BbINAJAeT CIy4alHbIM BapUaHT 3aJaHUS.
Takum o00pa3oMm, KaxAbIM ydYalluiics pemraeT cBod BapuaHT. Ecmu
yYalluiics 3aX04eT PEUIUTh 33JaHUE CHOBA, TO €MY BBINAJET YXKE APYrou
BapuaHT. TakuM 00pa3oM, OCYIIECTBIAETCS NPUHIMN «OECKOHEUHON
TPEHUPOBKHU M O00y4YeHUsI HA COOCTBEHHBIX OIIMOKax. B ciiyyae HeBepHOTO
OTBETAa Ha 3aJlaHMe cUcTeMa JaT TMOJICKa3Ky B BUJIE TEOpHH U pa3zbopa
pelIeHus] TaHHOTO 3aJaHusl.

Kpome pasznenos, TeM (pU3MKH O KAKIOMY KJIaccy, €CTh pabOThI s
noarotoBku Kk BIIP, OI'D, EI'D u onmumnuanam pazHoro ypoBHeEW. 3aaar0 B
BUJIC JOMAIIIHEW paboThl, caMOMOJATOBKU yuamuxcs. [I[pocmarpuBato otuer
O MpoJIeTaHHON paboTe, BHICTABIISIO OLIEHKU M0 HEOOXOJUMOCTH.

Takum oOpazom, JomallHee 3aaHle MOXKHO JaTh B JIFOOOM paszene
IporpaMmbl U Ha JIFOOOM ypOKe ¢ MOMOUIBI0 00pa30BaTeIbLHOrO pecypca
«SKmnacey.

Hudpopoit koHTeHT no pusnke «AKmace» sBIsEeTCS CpenCcTBOM s
YUHUTENs, YICHUKA U POAUTENIEH MpU opraHu3anuu olOyuaroiieid oOpaTHon
CBA3U C LENBIO JOCTHMIKEHHUS LEJIOCTHOM COBOKYIMHOCTH JIMYHOCTHBIX,
NPEIMETHBIX W METaNpeAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTAaTOB, TC
T000€ JOCTIKCHHE YYEHUKAa CUUTACTCA JIMYHOCTHBIM, a MPEIMETHBIC
YMEHUSI, TMOMOTAIOUIME pEeIIaTh METanpeIMETHbIe y4eOHble TPOOIEMBI,
MPEBPAIIAIOTCS B METANPEIMETHBIC YMEHMUSL.

A camoe mMmIaBHOE, OOydYaroIIMecs pEHIaloT KOHTPOJIbHBIE U
CaMOCTOATENbHBIE pa0OTHl CAMOCTOATENBHO.

CIHHUCOK JIMTEPATYPbI

1. Caiit «SIKnacc». DnekTpoHHbI pecypce: http://www.yaklass.ru

2. O030p reHepaTOpPOB U METOJIOB IEHEPAIIUU YUCOHBIX 3alaHUil. DICKTPOHHBIN
pecypc: https://cyberleninka.ru/article/n/obzor-generatorov-i-metodov-
generatsii-uchebnyh-zadaniy
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MNPONEJEBTUYECKUN KYPC ®U3UKHU

Masbsipuna H.A.
MOY UPMO «Maxcumosckas COLL»
natalya.mazirina2012@yandex.ru

PROPAEDEUTIK PHYSICS COURSE
Mazyrina N.A.

Maximovskaya Secondary school

«... HCT JIY4UIICro CpcacTrna B036YI[I/ITI> HHTCPCC U Pa3BUTH B ACTAX
Ha6J'IIOI[aTeJ'H>HOCTB Hn CaMOCTOATCIBbHOCTD, KaK IIOCTABUTH UX B ITOJIOXKCHHUC
MaJICHbKHUX CAMOCTOSITCIbHBIX €CTCCTBOUCIIBITATEICH )

A T'epa (OCHOBOIOJIOKHHUK POCCUMCKOM IIKOJIBI METOJUKH
€CTECTBO3HAHUS)

Munaamuid moApOCTKOBBIM BO3pacT — OCOOBIM BO3pacTHOW MepUO.,
BbIICNIAEMbIN MPAKTUYECKU BCEMH KIACCUYECKUMU ICHUXOJIOraMu — IMOCTe
JIETCKOTO U Tepe]] HEMOCPEACTBEHHBIM MOAPOCTKOBLIM (10 — 12 siet). IToT
BO3paCT XapaKTepU3yeTcs:

- CTPEMIJICHUEM SKCIICPUMCHTUPOBATL, HCITI0JIB3YsI CBOX BO3SMOKHOCTH,

- yueOHass W WIpoBasi JACATEILHOCTU OYEHb OJNM3KH, OTIUYAIOTCS
MOTHUBOM;

- CTPEMJICHUC CaMOYTBCPAHUTLCSA B COHMUYMC MOKCT HPOABIATLCSA, B
TOM YHUCJIC, KaK CTPEMJICHUC K O6paSOBaHI/IIO.

3ayemM HYKEH MpOIEeAeBTUYECKU Kypce ¢u3uku. M3ydeHuem 3Toro
BOIIpOCa 3aHMMaluCh MHorue. [Ipum mepexone W3 HayadbHOW IIKOJBI B
CPEIHION, 3HaHUS O0yYarolmuxcs mpuocTanaBnuBaroTcs. [locie nzydenus
«OKpyKarotiero mupa» B 1 — 4 kimaccax 10 usyueHus: «Gusukm» B 7 Kiacce
nenbix 2 roga (5 m 6 Kmaccel) W HUKAKOM MHpOpMAIUU O (PU3MUECKUX
SBIICHUAX U 3akoHax! JlomomHUTENbHOE N3ydeHne UK B 5, 6 Kiaccax, a
TO U B 4, 1a€T BO3BMOXXHOCTh Pa3BUTh UHTEPEC U TBOPUYECKHUE CIIOCOOHOCTH
IIKOJIbBHUKOB MIPU OCBOEHUU METOa HAyYHOTO TTO3HAHMS.

Kpome Toro, oOyuaroruecs nmpuoOpeTyT 3HAHUST U COOCTBEHHBIN
OTIBIT JJIsl IOHUMAHUS SIBICHUM MPUPOJIbI, KOTOPHIE UM MPEJACTOUT U3yUyaTh
B CTapIIMX KJIAccax.

Mnanmve IMIKONbHUKA B UIpoBOM (OpMe JIErKO OCBauBaroT
¢bu3nueckue ABIEHUS, 0COOCHHO T€, C KOTOPHIMH CTAJIKUBAIOTCS B KU3HU U
CTaparoTCsi TOHATh HMX U OOBICHUTh. B cuily CBOMX BO3pacTHBIX
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0COOEHHOCTEH, JETCKOM JTI0003HATEILHOCTH, MITAAIINE IIKOJIBHUKH TTOJTHEI
UJel U TOTOBBI K JTFOOBIM DKCIIEPUMECHTAM.

[Ipu nepBoHayaIbHOM M3yueHUU PU3UKH B 5-6 Kaccax HEOOXOIUMO
3aMHTEPECOBaTh UIKOJbHUKOB, IPUBUThH UM JIFOO0OBB K mpeamMery. i 3Toro
HEO0OXOIMMO MCKaTh Pa3IMYHbIE BO3MOXXHOCTU OOBSICHEHUS TEX WM MHBIX
ABJICHUU. A Tak ke He0OXOIUM MOTHB JJI U3YUEHUS TOU UM UHOU TEMBI.

B xauectBe Tem s mzydeHus GU3MKHA B MPONEACBTUUECKOM Kypce
qarie BCTPEYAKOTCSA:

I)Tena. BemectBa; 2)Bzaumopeiictue Ten; 3)IIpocTpaHcTBO U
newxeHue; 4)TemnoBsie siBieHus; S)Marautel; 6)2nekTpuzanus; 7)CBer;
8)3ByK.

Tak, Hanpumep, g u3ydeHus TemMbl «IIJIOTHOCTH BemecTBa» MBI C
pebstamu Tiponenany OOJbIIYI0 MpeIBapUTelIbHYI0 padoTy. Ha ogHOM u3
3aHATHIN «3aKoMalin» B THIIC TpeaMeThl. Ha apyrom 3aHsaTuH, KOTJa THUIIC
MOJIHOCTBIO BBICOX, KaK HACTOSIIME apXEOJIOTH «pacKamblBalW KIaa» M3
runca. OAMH H3 PACKOMAHHBIX MPEAMETOB Kiajla HEeO0OXOAuMo ObLIO
UCCIIE0BaTh U ONPENETUTh U3 KaKOro BeliecTBa OH chenad. J[ms 3Ttoro
HY’KHO OBLIO ONPEIEIUTh €ro MIOTHOCTh Yepe3 Maccy (C MOMOIIbIO BECOB)
1 00beM (C MOMOUIBI0 MEH3YpKH). BblI0 0UeHb HHTEPECHO, TTO3HABATEIIHHO
U pebdsiTa aKTUBHO OOCYKIJIH, UTO €IIIe MOKHO «PacKomarh, 4TOObI TOTOM
MCCIIEIOBATH !

Eme omuuM mnpumepoMm wucciaenoBaHus cTtaidl Bonpoc «CKOIBKO
BO3/[yXa HaxOAMTCS B Hamiem kaOunere?». g 3TOro pedsra u3aMepuiu
pa3Mepbl kKaOuHeTa (JIByMsl CIIOCOOaMHU: IIaraMu U PYJIETKOM U CPaBHUIIM).
Paccunranu maccy Bo3ayxa, 3Has €ro IJIOTHOCTh U M3MEPEHHBIH 00BEM.
[Tomy4yeHHBIA pe3yabTaT 3acTaBHJI 3aJAyMaTbCsi O TOM, KaK K€ MBI
BBIJICP’KMBAEM CTOJIBKO BO3/1yXa, OCOOCHHO €CJIM BBIUTHU Ha ynuiy?! OT1o
CTaJIO CTYNEHbKOH JJIs1 U3yUEHUS TEMbl «ATMOC(EPHOE 1aBICHUEY.

K xoHlly wW3ydeHuss Kypca MOXHO C YBEPEHHOCTHIO TOBOPUTH O
BBIPAKEHHOM y4€OHO-II03HABATEILHOM MHTEPECE K U3YUEHUIO MIPEAMETA; O
CITIOCOOHOCTH IIKOJIBHUKOB OPHEHTHUPOBATHCS B SIBJICHUAX M OOBEKTaxX
OKPY’KaIOIIIero Mupa, IOHUMAaTh onpeiesieHus] GU3NIeCKUX BEJTMUMH.

JlonmoMHUTENbHBIA Kype (PU3MKH MOXKET OBITh pealiu30BaH dYepes
BApMATUBHYI0 4YacTh Y4YeOHOro TIUTaHA WIKOJBI, Yepe3 BHEYPOUHYIO
JEeSATENBHOCTh WM TPOrpaMMy JOMOIHUTEIBHOTO OO0pa30oBaHUs IEHTpa
«Touka pocray.

CIIMCOK JIMTEPATYPbI
1. lampnepmreiin - JI.  «3apaBctByil, (¢usuka». M3marenbctBo  «JleTckas
auteparypa», Mocksa, 1976

2. Ucaes JI.A. [IponeneBruka Quszuku B 5-6 kiaccax. Mzyuenuwe Qusnyueckoro
Marepuaia B OTEUECTBEHHBIX KypCax Ul MIAJIIINX HOAPOoCTKOB (rosuchebnik.ru)
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HUCITIOJIB3OBAHUE METOJA «SCRUM» B
OBYYEHUE ®U3UKE

MakuonoBa E.B., baesckasa U.C., Mocnan T.C.
MBOY «Manomunckas COLL» c. Manoma
MPBOY Jluyeii Nel 2. Yconve-Cubupckoe
lleoacocuueckuti uncmumym « UI'V»
Maklonova66(@mail.ru, maklonova@mail.ru, omega200794@yandex.ru

USING THE SCRUM METHOD IN TEACHING PHYSICS
Maklonova E.V., Baevskaya 1.S., Mospan T.S.

MBOU Malta secondary school in Malta

Lyceum No. 1 in Usolye-Sibirskoye
Pedagogical Institute of Irkutsk State University

B coBpeMEHHOM Mupe BCE HEYKIOHHO MEHSETCA: JIIOAM M HX
MHPOBO33PEHHUSI, CUCTEMBbI U TexHoJoruu. Mbl xkuBéM B VUCA — mupe,
KOTOPBIM HEYKJIOHHO TpeOyeT OoT Hac m3MeHeHui. «UToObl HE CTOSTH Ha
MecTe, Hy’KHO Oexarb W30 Bcex cui» - gyuinii coBeT ainss VUCA — mupa
(volatility, uncertainty, complexity, ambiguity — HECTaOUIbHOCTD,
HEONPEENEHHOCTb, CIOXKHOCTh M HEOAHO3HAYHOCTh). JIuaepoB HOBOTro
nokojeHus: omimyaroT Vision (Buzpenue), Understanding (monumanue),
Clarity (sscaocts) u Agility (6sicTpoTta) — 310 Moaenb VUCA Prime.

[lIkonbHOE 00pa3oBaHHME MPETEPHEBAET CEPbE3HbIE HM3MEHEHUS.
[mobanbHble  TpeHAbl coBpeMeHHoro wmupa, Takue kKak VUCA,
CUHTYIIIPHOCTh, KOTHUTHUBHas W IU(poBas PEBOJIIOLUUU, TPEIbIBISIOT
IIKOJIE HOBBIE BBI30BBI: MOTHBAalLMs, MpeajanTalys, BapHATUBHOCTb,
M30BITOYHOCTD, KOMIIETEHIIHH. O6pa3zoBanue JIOJI’KHO CTaThb
NEPCOHAIBHBIM, I€TU JOJKHBI CTaTh MOTHBUPOBAHHBIMH, a yuuTens Ooee
kBamuimpoBanabiMu.  OOydeHHE JUIMHOIO B JKW3HH — JTO ceddac
HEOOXOAMMOCTh. JI0003HATETPHOCTh MOMOTaeT pa3BUBaTh Takue soft
skills, kak sMmarusi, aJaNTUBHOCTb, KPOCC-KYJbTYPHYIO UYTKOCTb,
jgoruyeckoe MmbinuieHue. HoBble moaxoabl K OOyYEHUIO U COBPEMEHHOE
TEXHOJOTUYECKOE 000pyI0BaHUE CIOCOOCTBYIOT 3(pPeKkTUBHOMY U Oojee
KaueCTBEHHOMY 00pa3oBaHHI0. METOIUMKHN U TEXHOJIOTHYECKUE MPUEMBI U3
HPKOHOMUKH YK€ JIaBHO MCIIOJIb3YIOTCS B 00pa3oBaHuu. Kakumu xe cTaHyT
YPOKH OyayIiero Ha ocHoBe MeTonuk u3 mupa IT-texHonoruii, OuzHeca u
MapKeTHUHra?

OnHO U3 HOBOBBEIEHUH Ha3bIBaeTcs Scrum. C aHITIMHICKOTO scrum —
«CXBaTKa». JTO CIOCO0 yNpaBiIeHUs] MPOEKTaMU JJIsi HEOOIbIINX KOMaHI.
JlaHHBI MeTOm TMOMOTraeT OBICTPO NBHUTaThCs K Henu (To0anbHOM WU
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MPOMEXKYTOUHOM) U THOKO pearupoBarh Ha U3MEHEHUE BHEIIHUX YCIOBUHU.
[IyTh K e pa3OuBaeTCsd Ha OTIAECIbHBIE MPOEKThI, KOTOPHIC BBIMOJIHSIIOT
HeOoJIbIIINEe KOMaHbl 32 KOpOTKoe Bpems. Meronuka Scrum pazpabotayiu
Hxedbd Cazepnenn u Ken IlIBabep. M cerogHs 5Ta METOAUMKA JIaBHO
marsyJsia 3a npeznensl I'T-Texnonorui.

N3HayanbHO MOSBWICA JAHHBIM METOA B KOMAaHJIHOM CIOpPTE, TIie
UTPOKaM HYKHO MaKCHUMaJbHO 3(P(PEKTUBHO B3aMMOJEHCTBOBATH JIPYT C
JIPyroM U 3a BeChbMa KOPOTKHE CPOKU CHeNaTh TPEHUPOBKU HACTOJBKO
WHTEHCUBHBIMU U S()PEKTUBHBIMU, YTOOBI JIOCTUYL BBICOKMX II€JIed Ha
COpPEBHOBAaHUSX. 3aT€M ATOT METOJ| MEPEHsIN OaHKU W KOMITAHUH B cepe
IT, HR wu wmapkerunra. B o0Opa3oBaHMH JaHHBIH METOA  CTall
UCIIOJIb30BAThCSl CPAaBHUTENBbHO HemaBHO, ¢ 2011 roga. Metogonoruio B
oOpa3zoBaHuu cTaidu Ha3piBaTh eduScram. OHa crana y4yeOHBIM
OTBETBJICHUEM METO/AA Scrum, OCHOBAHHBIM Ha TEOPHH 3MIIMPUYECKOTO
yIpaBJeHUs, TOCTPOEHHOTO Ha OMBITE U pe3yabTaTax MPUHATHIX PEIICHUM.
AnanTupoBai sl 00y4eHHs] JaHHYI0 METOAUKY YUUTENb XUMUU U PU3UKHU
rojiaHicko  mkosnbl  Bumm  Beitnanac. D¢ @deKTUBHOCTh  TaHHOM
METOJUMKH HE 3acTaBuja ceOs JOJIT0 kAaTh, JETH CTAJIM Jydlle yCBauBaTh
MaTepuaj M cllaBaTh dk3aMeHbl Ha Oojee Bbicokue Oamipl. C 2011 roga on
CTall POBOAUTH MAacTep-KiIacchl sl CBOMX yuuTened, a B 2018 romy
nocetun ¢ JekuusimMu  Poccuro. Ha nmansblii MomeHT eduScram
NPUMEHSIETCS YYUTEISIMU Haimed cTpanbl B MockBe, Xa0apoBCke,
Kpacnonape, Upkyrcke, Boponexe, Tomcke. [Ipuuem yuurensamu pa3HbIX
CHeIanu3anii: XuMun, (PU3UKN, UCTOPUH, JUTEPATYpPhl, HHOCTPAHHBIX
S3BIKOB.

Urto06s1 opranuszoBarb eduScram Ha ypokax HE0OXOMMO, BO-TIEPBbIX,
pa30uTh KJacc Ha KOMaH/Abl, TPAMOTHO PACHPEIEIUTh POJIM, OPraHU30BaTh
eduScram-nocky, Ha3HaUUTH eduScram-mactepa. be3yciioBHO, NpUMEHEHHE
JAHHOW METOJUKU TpeOyeT OT yUUTEeNsl HEKOTOPOU KOPPEKIIMU TOYPOUYHOTO
IJIAaHUPOBAHUS M HHUKAK HE CBSI3aHO C H3MEHEHHEM TEeMaTUYeCKOro
MJIAaHUPOBAHUS, YTO, HECOMHEHHO, HE TpeOyeT HUKAaKUX HM3MEHECHHUH B
MPOXOXKIEHUN MPOrPAMMHOIO Marepualia M TOJHOCTbIO COOTBETCTBYET
OCHOBHBIM 00pa30BaTEIbLHBIM MPOTPAMMAM.

VYyebnble rpymibl GOPMUPYIOTCS MO KPEOUIO U MEHSIOTCS Kax bl
pa3. DTo cmocoOCTBYeT (HOPMUPOBAHUIO JOTOTHUTEIBHBIX HABBIKOB:
KpEaTUBHOCTh, KpUTHIECKOE MBIIIUICHUE, KOMaHaHAs padoTa, dppexTuBHAS
KOMMYHUKAIIUS,, COLMaJIbHasi OTBETCTBEHHOCTh U mnogaepxkka. Ilpu
MOJITOTOBKE K YPOKY YUHUTEII HEOOXOAMMO JIEKOMIIO3UPOBAaTh TEMY Ha
3aJlaHdsd M CIUIaHUpOBaTh pecypchbl. OT yuuTens Tpelyercs TNIyOOKUi
aHanu3 TEMbl, TpamMOTHOE (POPMUPOBAHHE 3aJaHUI, OpraHU3aLUs
IPOLEAYpPbl KOHTPOJISL U TOHMCKA pPEecypcoB, pa3OMBKa HM3y4Y€HHUS TEM IO
cnpuntam — 1 uim 2 Henenu. B coctaB koMaubl BXoAsaT: ScrumMaster —
OTBEYaET 3a KayecTBO pabounx  oOpa3oBaTelIbHbIX  IPOIIECCOB,
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ProductOwner — oTBewaeT 3a Ka4eCcTBO OOpa30BaTEIBHOTO IMPOIYKTa,
Developers — oTBe4aroT 3a mpoiiecc oopa3oBarensHOl padoTel, eduScram-
J0CKa — 3TO 0o01as Tabiuia 3aaa4, pa3aencéHHas Ha KaTeTOPHH: «HAZI0», «B
paboTe», «roToOBO» M MpeIHa3HaYeHa IS HATVISTHOW OpraHu3alu paboThI
Ha YpOKe.

[IpeBpamieHne y4eOHBIX 3a/lad B MUHH-TIPOCKTHI MTOMOTAeT Clesarh
YYEHUKOB 00JIee CaMOCTOSTEIbHBIMHU, TOTOBBIMHU TOJIZICPXKATh JIPYT Jpyra,
y4UT HE O00AThCS OpaTh Ha ce0s OTBETCTBEHHOCTh. LleHHOCTH Agile B
IIKOJIE B TOM, YTO YYHUTEIb 3TO «MOTHBATOP» K IO3HAHUIO HABHUTATOP
o0pa30BaTeIbHOTO TIpollecca, a YUYEHUWKH, CTaHOBACH AKTHUBHBIMH
YYaCTHUKAMHU Ha YPOKax, MPUOOPETAIOT KOMIETEHITUH, KOTOPhIE BaKHEE
MPOCTO TEOPETUYECKUX 3HAHUM.
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HNPUEMBI U ITOAXOAbI 11O PEINIEHUIO
OTAEJIBHBIX 3AJIAHUUA EI'D 11O ®U3UKE

Maunnganos A.U.

MyHnuyunanvroe 6100cemnoe 0oueodpa308amenbHoe YupercoeHue
«Ocuncxaa COLL Nel»
mandanov@mail.ru

APPROACHES AND TECHNIQUES FOR SOLVING INDIVIDUAL
TASKS OF THE EXAM IN PHYSICS

Mandanov A.l

Municipal budgetary educational institution
Osinskaya secondary school No. 1

B koHTpOonpHO — M3MepuTenbHbIX Marepuanax EI'D mo ¢usuke c
2021r. NoABUIOCH 3aJaHNE HOBOTO THUIIA, PAHEE OHO HAXOJIWJIOCh HA JIMHUH
1, ¢ 2023 1. oHO nepenuio Ha JuHuto 20.

CornacHo cnenuuKaii K KOHTPOJIHHO-U3MEPUTEITHLHBIM
MaTepuaiaM JaHHOE€ 3aJlaHhe 0a30BOTO YpPOBHs, JAaHHOE 3aJaHHe
MIPEIIoIaraeT BEIOOP BCEX BEPHBIX YTBEPKACHHUHN O (DU3UIECKUX SBICHUSX,
BEJIMYMHAX M 3aKOHOMEPHOCTIX M3 5 NPEIIOKEHHBIX YTBEpKIeHUM. [Ipn
BEPHOM BBIOOpE HK3aMEHYEeMbI NOJydyaeT 2 MEepBHYHBIX Oasia, HpH
HaJMYUU OAHOM OMIMOKK WK BIOOpE JIUIITHETO OTBETA MOXHO MOJIYYHUTh |
nepBUYHbIA Oal. BepHbix oTBeTOB B 3amaHuu JUHUM 20 MOXET OBITh 2
unu 3.

Lenpto  maHHOrO  3aJaHusl  SIBJIAETCS  INPOBEPKA  YMEHUU
HK3aMEHYEMOT'0 TPaBWJIHLHO TPAKTOBaTh (DU3UUECKUN CMBICI HM3yYEHHBIX
BEJIMYMH, 3aKOHOB U 3aKOHOMEPHOCTEH. 3aJlaHue SIBISAETCS JUISl y4alluXcs
omHuM 3 Hanbonee ciaoxHbiX B 1 vactu KM EI'D, Tak kak oHO TpebOyer
3HaHWEe Y4yeOHOro marepuaja U3 BCeX pasneiaoB GU3UKKA (MEXaHHKa,
MOJIeKyJIsipHas (pu3uka, KBAaHTOBas (PU3MKA U AIMEKTPOANHAMUKA).

Kakue xe momxompl u mpuembl K pemieHuto 3agaHus 20 JuHUA
MOXXHO HCHOJNIb30BaTh? B KaxaoM W3 MPEMIOKEHHBIX 5 yTBEpKIACHUU
yYaleMycsl HaJl0 BBISIBUTh TaK HA3bIBAEMbIE CJIOBA — CUTHAJIbI, KOTOpPbIC
MTO3BOJISAT ONPEAEIINTh UICTUHHOCTD MPEJIOKEHHOTO YTBEPKIACHHUS.

JUist BBISIBIIEHUS CJIOB — CUTHAJIOB 0Oy4YaromieMycsi Hy>KHO TTOHMMATh
CMBICNT (U3UYECKUX BEJIMYMH U 3aKOHOB, ONpeJeiIeHUE (PU3NUECKUX
ABJICHU, B3aUMOCBA3b MEX/y BEIMUMHAMU. TakKe HaJl0 3HATh pa3IuyHbIC
OTIBITHBIE (PAKTHI, JIEKAIIUE B OCHOBE (PU3UUECKUX TEOPHUH.

PaccmoTrpum HEKOTOpbIE MOAXOIBI W MPUEMBI JJISI PA3HBIX THUIIOB
3aganuii 20 JIUHNM.
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1) Onpenesnenne pu3nueckoil BeJuuuHbI. Vcronb3yeM: Ha3BaHUE
BEJIMYMHBI, SBJICHWE, OINMCHIBAEMOE BEIMYMHOW (CBOMCTBA OOBEKTA,
XapaKTepu3yeMoe BEJIWYUHOW), BHUJA BEIUYMHBl — CKaJspHas WU
BEKTOpHas, CHOCOO0  HAXOXKJEHUS  BEJIMYUHBI (T..  OTHOLICHHUE,
MPOU3BEICHUE U T.]1.).

[Ipumep: BenmunHa Z — 3TO CKajsgpHass (BEKTOpHas) BEJIWYMHA,
UCHOJb3yeMasl Ui ONMCAHMsI CBOMCTBA OObEKTa U paBHAas OTHOLIEHUIO
(mpousBeneHnt0) BeauuuHbl Y K BennunHe X. CKOpOCTh — 3TO BEKTOpHAs
¢usnyeckas BeJIMYMHA, XapakTepusyiouias  ObICTPOTY  M3MEHEHUs
IIOJIOKEHUS TeJIa U PAaBHASI OTHOILLIECHUIO NIEPEMEILEHHUs Tela K BPEMEHH €I
JBUKCHMS.

2) Onpenenenue ¢pusndeckoe siBjeHue. Vcnonb3yeM CUTHAIBI —
CJIOBa: 3T0, Ha3bIBaeTcs. Takke npu onpeaeaeHuu PU3NYECKOTO SBICHUS
YKa3bpIBalOT XapaKTEPHbIC MPU3HAKU, IPUCYILINE TOIBKO JAHHOMY SIBICHUIO.
[IpuMep: DSIEKTPUYECKHM TOK — 3TO YIOPSAJOYEHHOE HAIIPABICHHOE
JBW)KECHHE 3aPSIKEHHBIX YACTHL.

3) Bsaumo3aBuCHUMOCTH (PU3HYECKHX BeJu4uH. lcnomp3yem
CUTHaJbl - CJOBAa: YBEJIWYHUBACTCH, YMEHbIIAECTCH, 3aBUCHT, He
MEHSIeTCH, OJMHAKOBBI, PaBHbI. B yTBEpKIeHMM O B3aUMHOMU
3aBUCHUMOCTU (PU3NYECKUX BEJIUYMH IMPUCYTCTBYIOT Ha3BaHUS (PU3UUECKUX
BenuuuH. HeoOxomuMm 3akoH uium Qopmylna, CBSI3bIBAIOIIME BEIUYUHBI
Mexay cooOoil. Ilpumep: ApxumenoBa cuia yBEIWYUBAECTCS C POCTOM
IJIOTHOCTH KUAKOCTH.

4) Pduzuveckass Mojaeab. J[aHHOE TOHSATHE IO3BOJISIET OMHUCATH
¢usnyeckoe sBJICHHE B Oosee MpocToil popme, MpUMEHsT MUHUMAIbHOE
KOJIMYECTBO XapaKTEPUCTUK. J[ns Kaxaoro (QpuU3M4eckoro SBICHHS WIH
npolecca MOTyT ObITh CBOM (pu3nyeckue mozaenu. [lpumep: marepuanbHas
TOUYKA, UJICAIBHBIN a3, MATEMAaTUYECKUI MAsTHHK.

5) ba3oBoe yTBep:KaeHHE, ONBITHBIA (aKT. YTBEpKIACHUA,
SBJISIOIIMECS] OCHOBOM Pa3iMUYHbIX (U3HUECKUX TEOPUH, TaK Ha3bIBAEMbIE
akcuombl. [lpumep: dvacrora kojneOGaHMl PEHTTEHOBCKUX BOJIH MEHbIIE
4acTOThI KOJIEOAHU ramMma — U3JIydeHus, OCHOBHbIE TosioxkeHust MKT.

PaccMmotpum Tumnosoe 3aganue 20 JTMHUH.
BriGepute Bce BepHBIC yTBEPKACHUSA O (DU3NUSCKUX SIBJICHUSAX, BEITMUMHAX
Y 3aKOHOMEPHOCTSX. 3aMuIIuTe MUQPHI, IO KOTOPHIMUA OHU YKa3aHBI.

1) Cpeonsas xunemuueckas s3Hepeus NOCMYNAmenbHO20 Meni06020
0BUdICEHUsT  MONEKYl 2a3d O0OpamHO NPONOPYUOHAIbHA —AOCONIOMHOU
memnepamype 2asd.

B yTBepkneHMH HCMONb3yeTcs (uU3MUEcKas BeIUYMHA — CPEIHsA
KMHETUYECKAass DHEpPrusi JBW)KECHUS MOJEKYJ ras3a, KoTopas MpsMO
IIPONOPLHOHAJIBHA abCONMIOTHOM TEMIIEPATYPE, CJIEIOBATEIBHO,

yTBEPKJIEHHUE OIMOOYHO
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2) B yensax nocmosiHHo020 moka OMmHoOuleHue HanpsdiceHull Ha KOHYAaxX

NapaiieibH0  COeOUHEHHbIX — Pe3UCMOPO8  PABHO  OMHOUIEHUND — UX
CONPOMUBIEHUL.
B yTBepkneHuu ykazaH BHJ COCIUHEHHUS PE3UCTOPOB — MapajuiesibHOE, B
9TOM Clly4ae HampsHKCHHWE Ha  KOHIAX  PE3UCTOPOB  OJMHAKOBO,
CJIeIOBaTEIbHO, OTHOIIICHUE HAMPSIKCHUI Ha KOHIIAX PE3UCTOPOB HE PaBHO
OTHOIIIEHUIO COTIPOTUBIICHUH PE3UCTOPOB, YTBEPKICHHUE OIMIUOOYHO.

3) Cunoit Amnepa Hazwiearom cuny, ¢ KOMOpPOU MACHUMHOE NOjle
Oeticmeyem HA NPOBOOHUK C MOKOM.

B yTBepxkaeHUM yKas3bIBaeTCs OMNpesesieHne (U3NYECKOW BEIMYUHBI —
CUJIBI AMIiepa, COTJIacHO 3aKOHa AMIIepa, YTBEPKICHHUE BEPHO.

4) Ecnu 3amMKHymulil npo80OSUWULl KOHMYP NOKOUMCSL 8 0OHOPOOHOM

MASHUMHOM NoJle, MO 8 HeM 803HUKAem UHOVKYUOHHDBLL MOK.
B  yTBepknmeHum  omuchiBaeTCs  (U3MUECKOE  SIBICHHWE, HO  JUIA
BO3HUKHOBEHHUS  WHIAYKIIMOHHOTO  TOKAa  HEOOXOMMMO  HW3MCHCHHE
MarHUTHOTO TIOJISI, TMPOHM3BIBAIOIIETO KOHTYp. DTOTO HE IPOHMCXOIUT,
CJICIOBATEIILHO, YTBEPKIACHHUE ONTHOOTHO.

5) Yacmuysi, obpasyowue mena, 63aumo0eiucmeayom mexcoy coooll.
B yTBepkaeHUM ONUCHIBACTCS OAHO U3 TIOJOKCHUH MOJEKYISIPHO —
KHHETUYECKON TEOPHH, CIICIOBATEILHO, YTBEPKICHHE BEPHO.

OrMmedy, 4TO Ui YyCHEWHOro pemeHus 3axaHud 20 JauHUM
nesnecooOpa3Ho Ha4YaTh paccMaTpHUBaTh MOJOOHBIC 3a/1aHus HE B KoHIe 11
KJ1acca, Korjia Bce TeMbl OyIyT yXe M3ydeHbl, a yxe HauuHas ¢ 10 kmacca.
Jlig 3Toro HEoOXOAMMO KOMIIOHOBAaTh 3aJaHusl MOJOOHOTO THMA IO
COOTBETCTBYIOIIMM pa3/iejaM MIKOJIBHOTO Kypca (M3MKHM — MEXaHHKa,
MOJIEKYJIIpHas (pU3MKa U TEPMOJAMHAMUKA, 3JIEKTPOJUHAMUKA U KBAHTOBA
¢u3nka u paboTarh ¢ 3TUMH 3aJaHUSIMH Ha IPOTSKEHUU BCEro y4yeOHOro
roza.

CIHUCOK JIMTEPATYPBI

. http://fipi.ru/ege/demoversii-specifikacii kodifikatory#!/tab/151883967-3

2. I'pomuesa O.M. EI'D 2022. 100 Oamnos. Pusuxa: CamocTosTenbHas
noaroroBka Kk EI'D — M.: Ok3amen, 2022. — 383 c.

3. demunoa M.IO. TunoBsie sk3aMeHarimornHbie BapuanThl. EI'D 2023. ®dusnka

— M.: HaiimonaneHoe o6pa3zoBanue, 2023. — 400 c.
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HUCITIOJIB3OBAHHUE PYTHON U ARDUINO HA
JIABOPATOPHbLIX PABOTAX IO
AJIEKTPOTEXHUKE U JIEKTPOHUKE B
YUYPEKJIEHUAX CPEJHEI'O
INPOPECCUOHAJBHOI'O OBPA3OBAHUAA

MutoxkoBa J.U., bykpees /I.A.

Ileoazoeuueckuti uncmumym UI'Y
b2800@bk.ru

THE USE OF PYTHON AND ARDUINO IN LABORATORY WORK ON
ELECTRICAL ENGINEERING AND ELECTRONICS IN
INSTITUTIONS OF SECONDARY VOCATIONAL EDUCATION

Mityukova E.I., Bukreev D.A.
Pedagogical Institute of Irkutsk State University

B nanHOli cTarbe 00CyX)aaeTcsi COBMECTHOE HcIonb3oBaHue Arduino
U s3blKa mporpammupoBanus Python npu BbeimosHeHHH 1abOpaToOpHBIX
pabot (JIP) mo aeKTpOTEeXHUKE U 3JIEKTPOHHUKE B YUPEKIACHHUIX CPEAHETO
npodeccuoHaibHOrO0 oOpa3oBanus. Ha Ham B3mIsA, MaHHBIA OAXOA
MOXKET OBITb BOCTpeOOBaH MpPH MOJArOTOBKE OyAyIIMX MPOrpaMMHCTOB, B
YaCTHOCTH OOYyYaIoIIMXCs O crenuaibHOCTH “KommbroTepHble CUCTEMBI U
KoMmIuiekcwl” [1,2].

Python sBnsiercs omHMM W3 CaMbIX TOMYJSPHBIX  SI3BIKOB
nporpammupoBanus. OH OTHOCUTCSI K BHICOKOYPOBHEBBIM SI3bIKaM OOIIETO
HA3HAUYCHUS C JIMHAMUYECKOW CTPOTOM THUIH3ALMEN W aBTOMATHYECKUM
yhpaBieHueM mamatblo. Python opueHTHpoBaH Ha  TOBBIIICHHE
IPOU3BOUTEIBHOCTH Pa3pad0TUMKaA, YATAEMOCTH KOJIa M €ro KayecTBa, a
TaKkke Ha oOecrieyeHHe MEePEeHOCHUMOCTH HANHCAHHBIX Ha HEM MpOrpaMm
[3]. HaGop nns xoncTpyupoBanusi Arduino — 310 u3BecTHas miardopma, C
NOMOIIBI0 KOTOPOM YIOOHO OCBauMBaThb OCHOBBI IPOTrpaMMHUPOBAHMUS,
MUKpPOAJIEKTPOHUKH U POOOTOTEXHUKM B cpeaHed 1mkone, CIIO wu
YHUBEPCUTETE.

K Hacrosimuemy Bpemenu paszpaborano 6 JIP mo pucummivze
“IlpuknanHas >neKTpoHUKa’ [4], MNOpeaycMarpuBarOIIMX COBMECTHOE
UCIOJIb30BaHME si3bIKa mporpamMmmupoBanusi Python u Arduino. Ha Python
HamMcaHa NporpaMma, MO3BOJISIONIAS YNPABISATH COOPOM JTaHHBIX 4Yepes
Arduino u orobpaxarh ux B rpadudeckoM u TabauuHoM Buzae (puc.l).
Cpenu Bo3MokHOCTeH Arduino 3a7eiCTBOBaHBI CIENYIOIINE: H3MEPEHUE
HaNpsDKEHHUSI M TEMIEPATYPBI, IMHPOTHO-UMITYJIbCHAs mMonyisius (LINUM),
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aBromaruzanua. Crucok paspaboranusix JIP u koMMeHTapuum K HUM
IIPUBEJICHBI HUXKE.

1.

«BosbT-amriepHas  Xapaktepuctuka pesucropa». Jlannas JIP
HaIlpaBJI€Ha Ha HCCIICJOBAHUE BOJIBT-AMIIEPHOM XapaKTEPUCTUKHU
(BAX) pe3uctopa u nonyyeHue 6a30BbIX HABBIKOB PAOOTHI C SI3bIKOM
Python.

«PerynupoBka  HampspkeHuss ¢ noMombio  Arduino». Ilpu
BbINOJIHEHUU JaHHOW JIP mcnomp3yercs BO3MOXXHOCTH Arduino 1mo
VIPABJICHUIO MOIMHOCTRIO ¢ mnomoupto WM. HIMM-curaan
npeobpazyercsi B PETYIMpPyeMOE€ TOCTOSHHOE HampsDKEHUE C
NOMOIIBI0 HECIIO)KHOM CXEMBbl Ha TPAH3UCTOpPE. OTO IMO3BOJISAET
aBTOMAaTU3UPOBaTh nojayueHue BAX.

«I'papnueckunii uHTEpdeEc I OTOOPAKEHUS BOJBT-aMIIEPHOU
Xapakrtepuctuku». JIP  mo3BomsieT  IPOJOJDKUTH  OCBOCHHUE
rpaUUecKux BO3MOXKHOCTEH s3blka mHporpammupoBanus Python.
HaBbiku, monyyeHHble NpuU €€ BBINOJIHEHUM, TPUTOAITCS TpPH
uccanegoBanuu BAX pe3uctopoB, THOAOB U T. 1.

«MccnenoBanue pexuMoB paboThl nctounuka HanpsukeHus (HC)».
B xome JIP 3akpermsrorcs 3HAHMS, NOJYYEHHBIE B IPEABLAYIINX
nabopatopHbix pabotax. B pesynerare BbimonHenus JIP Ha skpaH
KOMITbIOTEpA BBIBOAUTCS TpauK 1 TaOIUIIBI C JaHHBIMU (pHcC.1).
«ITomynpoBogHukoBbiid 1uon». JIP Hanpasiena Ha noinydeHue BAX
NOJIyIPOBOJHUKOBOIO JMOJA IpPH pPa3IuYHbIX Temmeparypax. B
nanHot JIP  kpome wW3MepeHMsT HanpsOKEHUsS W CWIBL  TOKa
3a/1IeCTBOBaHA BO3MOKHOCTh U3MEPEHHS TEMIIEPATYPhI C IOMOIIBIO
uugposoro narurka DS18B20.

«HUccnenoBanue  tepmopesucropa». [annas JIP  mo3Bosser
MO3HAKOMUTBCS C MapaMEeTPUUYECKUMH JaTYMKaMU Ha MpUMeEpe
TEPMOPE3UCTOPA.

100



IpadnK 3aBUCUMOCTU HANPAXEHUA OT CUMbl TOKA
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E(B) I(mA) U(B) Po(mBT) P(mBT) n(%)

. 184.32 168.0
414.72 324.0
645.12 462.0
875.52 513.0
105.92 576.0
336.32 522.0
566.72 510.0
797.12 351.0
2027.52 264.0
2257.92 0.0

flesseimy semmcnmoer -

Pucynok 1. Oxno npoepammsl, HanucauHou Ha A3vike Python, ¢ pesynemamamu,
NOJYYeHHbIMU NPU 8bINOIHEHUU 1a00pamopHoll pabomsl « Mccredosanue pelcumos
pabomwl ucmounuka nanpsicenus (3[C)»
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[IpumeHneHnne pa3paOOTaHHBIX J1a0OPATOPHBIX MO3BOJIUT  IpU
U3YYEHHUH SJIEKTPOTEXHUKU U SJIEKTPOHUKHU MOJIYUYUTh TAKKE U HAYaJIbHbIE
3HaHMS B 00JIACTU MPOTPAMMHUPOBAHUSI.
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NCITIOJIB3OBAHUE ITOHATHUA
«OTPULATEJIbHASI PABOTA» 1P PEHIEHUHA
3AJJAY BTOPOHN YACTHU EI'D 10 ®PUSUKE

MomuceeB A.A., bykpees /I.A., IlaBioBa M.C.,

IIlanoBaJsioBa A.B.
Ileoacocuueckuti uncmumym UI'Y
moiseev.al.an(@gmail.com

THE USE OF THE CONCEPT OF «NEGATIVE WORK» IN SOLVING
PROBLEMS OF THE SECOND PART OF THE EXAM IN PHYSICS

Moiseev A.A., Bukreev D.A., Pavlova M.S., Shapovalova A.V.
Pedagogical Institute of Irkutsk State University

C noHsatHeM «paboTa» IMIKOJIbHUKU BCTPEYAIOTCS B CaMOM Haualie
uzyuenust ¢uszuku. Hampumep, B YMK Ilepoinikuna A.B. ana 7 knacca
JAETCSL ONpelleJIeHue «MEXaHMYeCKOHM paboTh» TMpU STOM OTAENIBHO
oroBapuBaercsi, uTo: «Ecnm  HampaBieHuME CUJIBI  COBNANAET €
HalpaBJICHUEM JIBIDKCHHsS Tela, TO JaHHas paboTa coBepliaeT
nonodcumenvuyro pabory. Ecnu ke [BM)KEHHE Tella MPOUCXOIUT B
HaIpaBJIE€HUH, MPOTHUBOMOJOKHOM HAIMPABICHUIO MPUIOKEHHON CHIIBI,
<...>, TO JaHHAs CWJIa COBEpIIaeT ompuyamenvryio padboty» [1]. Takum
o0pa3oM MPOUCXOAUT IMEPBOE 3HAKOMCTBO C MOHATHEM «OTPULIATEIBLHON
paboTel». bonee mupokoe UCNOIb30BaHUE TAHHOE MOHATHE MOJIYUYHIIO MTPU
W3y4YEHUU TEPMOJMHAMUKM B CTaplIMX Kjaccax, a HWMEHHO, IMpHu
PACCMOTPEHUU TEPMOJAMHAMUYECKUX MPOIECCOB MPUHITO CUYUTATh, YTO
MIpU CKATUU Ta3a OH COBEPIIAET OTPUIIATEIIbHYIO paboTy [2].

B HOpMaTuBHBIX JOKYMEHTaX, PEIaMEHTUPYIOIIUX COJepKaHUe
IIKOJIBHOTO Kypca (u3uku, Takux Kak komudukarop EI'D, npumepHas
oOpa3oBareyibHasi TMpoOTrpaMma, YHHBEPCAJIbHBIA KOoAUUKATOP, MOHSITHE
«oTpuIarenpHas padoTa» OTIAENbHO HEe paccMmarpuBaercs. [Ipu stom B
KOHTPOJIbHO-U3MEPUTENBHBIX Marepuaiax EI'D Bcrpewarorcs 3anaHue,
MpEeANoJaralllie UCIOJb30BaHUE JaHHOrO moHATHus. [Ipeacrtasnser
UHTEpeC OOCYX IEHHUE BO3MOXHOCTH pEIICHHUS] 3aJad C pPa3BEepPHYTHIM
OTBETOM, NPEANOJAralolluX HCHIOJIb30BAHUE TMOHATHUS «OTpHUIATENbHAsS
pabotay.

B sx3amenannonnoit kamnanuu 2021 roma paspaborunkamu KUM
npeasarajach B YaCTH C pa3BEPHYTHIM OTBETOM CIIEIYIOLIAs 3a/1a4a:

Manenvkuti wapux maccoti m u 3apsaoom q = 5 wKn, noosewennsiii k
NOMOAKY HA JNe2Kou wienkosou uumu oaunou | = 0,8 m, maxooumcs 8
2OPU3OHMATLHOM OOHOPOOHOM 21eKMPOCMAMUYECKOM Nnoie ¢ Mooyniem
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nanpsicennocmu E = 6-10° B/m. Ilapux omnyckaiom ¢ Hynegoti HauanbHol
CKOpOCMbIO U3 NOJONCEHUS, 8 KOMOPOM HUMb 8epmuKaivHd. B momenm,
Ko20a Humv obpazyem ¢ eepmuxaivio y2on o = 30° moodyns ckopocmu
wapuxa v = 0,9 m/c. Yemy paena macca wapuxka m? Conpomueienuem
6030yxa npenedpeyd.

B03MOXHO HECKOJIBKO TMOAXOAOB K PEIICHUIO JAaHHOW 3a/IaqH.
Haubonee TpymoeMKHM  MpeACTaBISETCS  JUHAMUYECKHH  MOAXO/,
NOPENIoNaraloliii  pelieHue  OCHOBHOTO  YpaBHEHUS  JUHAMUKH
MOCTYyNaTeNbHOTO JABMKEHUS. (OCHOBHOE 3aTpyJlHEHHE BO3HHKAET C
ONpEeNeJIeHUEM TIOJHOTO  YCKOpEHHUs, JuIi KOTOpOro  HEOOXOAMMO
OMPEJIETUTh U HOPMAIbHYIO U TAHTCHIIMATBHYIO COCTABIISIONIYIO.

bonee pauMoHalbHBIM TPEACTABISECT DSHEPreTUYECKUA TOIXO,
OJHAKO M OH MOXeT OBbITh peanu3oBaH MO-pa3HOMy. PaccMoTpum
BapUaAHTHI:

Bapuanr 1

Breibepem  cuctemy — oTcuera,

CBSI3aHHYIO C HAYaJIbHBIM IOJIO)KEHHEM

! mapuka, W OylaeM CcuuTarh €€
| WHEpUHaIbHOU. B 93TOM cucreme Ha
| IapuK JEHCTBYEeT TpPU CHJIBI: CHIJIa
| TSOKECTHU mg, dNEeKTpuueckas cuia gE u
A Y CUJIa HATSHKEHUS HUTHU 1.

qE b CornacHo TeopeMe 0 U3MEHEHUH
— =7, |- 7 KUHETUYECKOW SHEPTUH:
o Jy AEy = Agcercun
X Tak kak cuiia HaTsDKEHUS HUTH T
Vma' BCErla MEPHEHIUKYISIPHA CKOPOCTH

napuka, To ee pabora paBHa HYJIIO.
PaGota cuiibl TsDKECTH M pabOThI ANIEKTPUUYECKOM CHIIBI HE 3aBUCST OT
TPAEKTOPUU JIBHXKEHUS, & ONPEACIISIIOTCS TOJIbKO HAYaJIbHBIM M KOHEYHBIM
MOJIOKEHUEM IIApUKA.
Cuna TSKECTH COBEPIIACT ompuyamenvHyo pabomy A,, BIOIb OCH Y,
a SJIEKTPUYECKAs CUJIA NOJLONHCUMENbHYI0 pabomy A, BAOIb OCH X.

A, =qEDb
A, = E,H=mgH
muv?
AEk =qu—mgH=T—0

N3 pucynka Buaao: H =l —1-cosa =1(1 —cosa); b =1 sina.
OObeuHSIs TTONYYCHHBIC BBIPAXKEHHE TTOJyYaeM KOHCYHOE BBIPAXKCHUE:

gElsina

2

gl(l—c0505)+v2
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Bapuant 2
PaccMmoTpum mpornecc M3MEHEHHUs MOJHOM MEXAHWYECKOW SHEPruu
IIPU NIEPEXO/IE MAPUKA U3 HAYAIBHOTO MOJIOKEHHS B KOHEYHOE.

B HavajibHOM ITOJIOKEHUU:
2

WO:E3+EH+Ek:q(pO+mgHO+%

B KOHEYHOM MONOKEHUM:
2

W:E9+En+Ek:qgo+mgH+mTV

Cunma TsKECTH M CHJIA, JEHCTBYIHOLIash Ha 3aps CO CTOPOHBI
AIIEKTPOCTAaTUYECKOrO0  MOJs,  SBJISAIOTCA — NoTeHuuaidbHeiMH.  Cuna
HaTSDKEHHUsSIT HHUTH, KAaK YINOMHHAJIOCh BBIIIE, padOTy HE COBEpLIAET,
COIIPOTUBIICHHEM BO3JyXa IpeHeOperaeM o yciaoBuro 3agadu. ITosromy
MEXaHW4ecKass DHEprus coxpansercs, T.€. e€ wusmeHenue AW = 0.

[Tpunumast Hy=0 u vy=(0, MOXHO 3aluCaTh:
2

AW =W ~W, =q(¢— ¢, )+ mgH +mTV=0

DNEKTPOCTaTUYECKOE TMOJE€ OJHOPOAHOE, IMO3TOMY pPa3HOCThb
MOTCHITNAJIOB MOKHO OIPEIASIUTD CICTYIOITUM 00pa3oM:

¢—@,=Eb

HOTGHI_[I/IaJI B KOHCYHOM IIOJOXKCHHHU HMXXC, 4CM B Ha4aJIbHOM,

CJIEZI0BATENIbHO, PA3HOCTh MOTEHIMAIOB OyAeT BEIMYNHON OTPULIATENIBHOM.
2

mgH +%:qu

Omnpenenum H w b Kak B TIEPBOM BapHaHTE W MOJIYYUM JIJISI MACChI
IIapyKa 1m TaKoe k€ KOHEUHOE BhIPAKEHUE.

Bo Bropom BapmaHTe perieHus: He UCMOIb30BAIOCH MOHATHE PAOOTHI,
IPU 9TOM BCE HCIOJIH30BAHHBIC BBIPAXKCHUS BKIIOYEHBI B KOMU(PHUKATOD
EI'D. CornacHo mpolieype OLEHKHA 3aJaHUuil C pa3BEPHYTHIM OTBETOM
yagacTHUKU EI'D mMOmKHBI BBIBOAUTH BeEe (DOPMYITBI, KOTOPBIC HE BKITFOUCHBI
B kogudukarop. Takum oOpa3zom, MpU peUIEHUH NPEACTABICHHOW 3a/auu
MIEPBBIM BapHaHTOM IMOTPEOyeTCsl JOMOJHUTEILHOE TMOSICHEHUE TI0 yUYeTy
3HAKOB COBEPIIIACMOM pabOTHI. ITO MOXET SBUTHCSI UCTOYHHKOM OIIMOKH,
KOTOpasi IPUBEACT K CHIKCHUIO TIOJYYCHHBIX OautoB. BTopoii ske BapraHT
MOJTHOCTBIO OMHpAeTCss Ha KOoaUpUKATOp U TMpeAcTaBisieTcss Oosee
yIO0OHBIM JIJIs pelieHUs MOA0OHBIX 3a]1a4.

CIHHUCOK JIMTEPATYPBI
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3. Ilpumepnas pabouast mporpamMma CpeaHero oOmiero oOpasoBaHusi. Dusmka.
VYrny6nenusiii ypoBenb (s 10-11 kimaccoB oOpa3oBaTeIbHBIX OpPTaHU3AIIMN)
[omoOpena pemreHueM (denepaabHOrO y4eOHO-METOAUYECKOTO OObEIUMHECHHS
o obmemy obpazoBanuto, mpotokon 8/22 ot 14.10.2022 r.]: mo cocTosHUIO HA
28.04.2023 r. — Joctynm wu3 peectpa EnmmHOro coaepxxanus o0O1ero
oOpaszoBaHMS.

4. YHUBEpCaIbHBIA KOAU(PUKATOP PaCHpPESIEHHBIX O KjaccaM IMPOBEPSIEMbBIX
TpeOOBaHUN K pe3ylibTaTaM OCBOCHHMS OCHOBHOM  0Opa3oBaTeIbHOM
nporpaMMbl CpeaHero oOmiero oOpa3oBaHHs W DJIEMEHTOB COACPIKAaHUS IO
busnke [omoOpen pemieHueM  (eAepaTbHOTO  Y4eOHO-METOJUYECKOTO
o0beMHeHUs 1o o0meMy obpazoBaHuto, mpotokon oT 12.04.2021 1. Nel/21],
OOATOTOBJICH dOI'BHY «DenepanbHbIN MHCTUTYT  NEJArOTMYECKUX
usMepenuit». Pexxum noctyna: https://fipi.ru/metodicheskaya-kopilka/univers-
kodifikatory-oko . (mata o6pamenus: 28.04.2023 r.)

5. Konudukarop npoepsieMbIx TpeOOBaHMI K pe3ybTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeNbHON MPOrPaMMBI CPETHETO OOIIETO OOpa30BaHMS M AIIEMEHTOB
COZIEp>KaHUsl JJisi TPOBEACHUS EIMHOTO TOCYJAapCTBEHHOTO SK3aMeHa 10
¢uzuke: yrB. 09.11.2022. / monroroBnen ®I'BHY «®enepanbHblii HHCTUTYT
Mearoruyecknux u3MepeHui». Pexxum noctyma: https://fipi.ru/ege .(mara
oOpamenus: 28.04.2023 1)
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TEXHOJIOI'MU CUCTEMHOTI'O YCBOEHUS
3SHAHUM HA YPOKAX ®U3UKHU

IHaBaoa M.C., lllanoBajgoBa A.B.
Ileoazozuueckuii uncmumym UI'Y
pavlova2001@mail.ru, ann-shapovalova@mail.ru

TECHNOLOGIES OF SYSTEMATIC ASSIMILATION OF
KNOWLEDGE IN PHYSICS LESSONS

Pavlova M.S., Shapovalova A.V.
Pedagogical Institute of Irkutsk State University

MeTtono0ruyeckoii  OCHOBOM  (eiepalbHOTO  TOCYAapCTBEHHOTO
00pa30BaTeNIbHOTO CTaHaapTa 00I1Iero o0pa3zoBaHus, Ha IPOTKEHUH Ooee
10 nert, sIBISIETCSt CUCTEMHO-IEATENIHOCTHBIN noxo. i ero peanu3ainuu
COBPEMEHHBIE MIE€JJarOTU UCIIOIB3YIOT PA3HbIE ME1arOTMUYE€CKUE TEXHOIOTUU.
OpHoil M3 HUX SABISIETCS TEXHOJOTHS CHCTEMHOIO YCBOECHUS 3HAHUM,
KOTOpasi, C OAHON CTOPOHBI, OTUPAETCA Ha CUCTEMHOCTh HAyYHBIX 3HAHUU,
C JpPYroil CTOPOHBI, MO3BOJISIET PEaIM30BbIBATh €€ B JeATenbHOCTU. Eme
OJJHAM IIJIFOCOM JTOM TEXHOJOTHMU SBISETCS €€ TMOCTPOCHUE Ha
METO/IOJIOTUYECKUX TMOAXO0JaX TCUXOAUAAKTUKH, OOBEIUHSAIONIUX B cede
MICUXOJIOTUYECKUE U JIUJIAKTUYCCKUE 3HAHUS JJIsl OCBOCHUS MPEIMETHOIO
COZIep>KaHus.

CHUCTEMHOCTh — OJTHO M3 BaXXHBIX TPeOOBAaHMM K KAaue€CTBY 3HAHUHU.
JI.SI. 3opuHa TUIIET, YTO CUCTEMHBIMU 3HAHUSMU SIBISIOTCS 3HAHUS,
o0Opa3yloliue CTPYKTYpY, aJIeKBaTHYIO CTPYKType HAydHOM TEOopuu W

sTanam ee nocrpoenus (puc.1) [1].

HayuHeIid dakr MoeanbHelid obbekT 3@KOHI DKM
MMnoTeza MoHATHA TeopuAa

Pucynok 1. Ilocmpoenue nayunou meopuu

JIroOasi HayyHasi TEOpHs HAYMHAETCS C HAaydyHOro (akra, Tak Kak
HCCIIeIOBATENIb CTAJIKUBACTCS C paHee HEU3BECTHBIMHU eMy (pakTaMu, U OH
HE MOXET OOBSICHHTh WX C TO3WIMU CyHIeCTByromier Teopuu. [lanee
BBIJIBUTAETCSI U SKCHEPUMEHTAIBHO TMOATBEPKIAETCA TUIOTE3a, KOTOpas
Ob1 ux oObsicHmia. Ilocme SKCHIEPUMEHTAIBHOTO  TOATBEPIKICHUS
MPOUCXOJIUT TEPEX0J K KAYECTBEHHOMY M KOJIMYECTBEHHOMY OIHCAHUIO
nzydaemoro ¢GenomeHa. J[ins 3Toro HeoOXOmWMO BBIOpaTh HIEATHHBIN
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OOBEKT, KOTOPBIA HAJEIeH MHHHUMYMOM CYIIECTBEHHBIX CBOWCTB,
ONpENETNTh Ha3BaHMs, BBIIBUTh CBOHCTBA M BBECTH (PU3NYECKUE
BEIMYMHBI /I KOJIMYECTBEHHOW  ONEHKA. Mexay  BeTuYMHaMu
YCTaHABIMBAIOTCS Kaue€CTBEHHBIE WM KOJWYECTBCHHBIE 3aBUCHUMOCTH,
KOTOPBIE€ HA3BIBAIOTCS 32aKOHOM.

B3auMocBsi3p  Mexay =~ HaydyHbIMH  (daKTamMH,  TUIIOTE3aMU,
ujicalbHbIMU OObEKTaMU, MOHATUSIMHU M 3aKOHAMU Ha3bIBaeTCs (pU3nveckoit
Teopueit, KoTopast 00bsacHseT pusndeckue sBienus. [locrpoenne HayuyHoun
TEOpUM 3aBEpIIACTCS dTAnoM (HOPMHUPOBAHUS (PU3NUECKON KapTUHBI MUpa
(OKM), koTtopasi BKIIOYAET B CEOSI COBOKYMHOCTh TEOPHM — (PU3MUECKUX
3HAaHUU O MUDE.

Takum oOpazom, JIEMOHCTPUpPYS B Tpolecce OOyYEeHHs OSTarlbl
MOCTPOCHHSI HAYYHOH TEOpUH, MBI (POPMHpPYEM Yy OOYyUarOIIUXCS CUCTEMY
(u3NYEeCKUX 3HAHUKA — COBOKYIHOCTHb CBSI3aHHBIX MEXIy COO0OM
AJIEMEHTOB, COBMECTHO BBINOJIHSIOMIUX 0011y QyHKIUI0. B Oyaymem 31o
MO3BOJIUT PKOHOMHTH BpeMs MpPU M3YYCHHH HOBOTO Marepuaia u Ooblie
BHUMaHUS yAENATh Y4eOHOW MAeSITenbHOCTH, T.K. OylIeT MoKa3aHa
UJICHTUYHOCTh CUCTEMbI 3HAHUN B PA3IMYHBIX QUZNIECKUX TEOPHSIX.

MeTtoauka OCBOCHHSI OOYYArOIIMMUCS 3TANOB MOCTPOCHUS HAyYHOU
TEOPUM MOXKET BKJIIOYATh HECKOJBKO CTYNEHEHW: MepexoJ] OT OJHOTO
METOJIOJIOTUYECKOTO  MOAXO0Aa K JIPYroOMy B paMKaxX TEXHOJIOTHH
CUCTEMHOTO YCBOEHHUSA 3HAHUHN (JUCKPETHBIM, CUCTEMHO-CTPYKTYpPHBIN,
CHUCTEMHO-(YHKIIMOHAIbHBIHN, CHCTEMHO-JIOTHYECKUE TIOAXObI).

[IepBoil CTyneHbIO SBISETCS AUCKPETHBIA MOAXOMA, T.K. B MUPE BCE
JTUCKPETHO, B TOM uncie U 3HaHus. [locne BbIeaeH s 37IeMEHTOB HayYHbIX
3HaHUW HEO0OXOAUMO OMUCaTh MX (PYHKIMU. DTUM 3aHHUMAETCS CHCTEMHO-
(GYHKIIMOHATBHBIN MOAXO/. 3aTeM OCYIIECTBISIETCS IEPEXO/ OT OTACIBHBIX
AIIEMEHTOB 3HAHWM HAa YPOBEHb (PU3MUECKUX SBICHUU (B JalbHEHIIEM,
TEOpUi) B IEIOM — 3TO CHCTEMHO-CTPYKTYpHBIH moaxoa. Beicmieid
CTYNIEHBIO SIBIIICTCA CHCTEMHO-IIoTW4Yeckuid moaxoa. OH mo3BoiseT
BBIJICTIUTh 3aKOHYCHHBIE OJOKM BHYTPH TEOPUH W PACIOJIOXKUTh HX B
JIOTUKE HM3y4YeHHUs marepuaia. PaccMOTpHM, KakoBa CYIIHOCTb KaXKIOTO
MOJIX0/1a.

JIMCKpEeTHBIN MOAX0/ MO3BOJISIET OPTAHU30BaTh COBMECTHYIO paldoTy
YUUTENSI W yYallerocs MO MPOBEJACHHUIO aHalu3a COAEpXkaHHUs y4eOHOTro
Matepuana. VctounmkoM 3HaHW sBiIseTcs maparpad (maparpadsn)
yueOHrMKa. Becb y4eOHBIH MaTepwasi JeauTCs Ha JOMHHHPYIOIIUE U
BTOPOCTEIIEHHBIE AJIeMeHTHhl 3HaHuW. HyXHO mNOHUMAarh, 4TO [EJIEeHHE
ycnoBHoe. llog gomMuHupyroummu (TJIaBHBIMH) JIIEMEHTAMU  3HAHHMA
MOHUMAIOT 3JIEMEHTHI, KOTOPBIE BBOSATCS BIIEPBBIC M 0€3 HUX HEBO3MOKHO
MOCIIEAYIOIIEe YCBOSHUE HOBBIX AlieMeHTOB. HO HE0OX0MMMO TOMHUTB, YTO
€CJIM JIEMEHT Ha OJHOM YPOKe OblI JOMUHHUPYIOUIUM, TO Ha TOCIETYOLIUX
OH IpeBpalaeTcsi BO BTOPOCTENEHHBIN, KOTOPBI y4acTBYET B CBSI3U HOBBIX
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AJIEMEHTOB 3HaHUU. 3 3TOro cieayer, 4To KaKAbId 3JIEMEHT MOXET JIMIIb
OMUH pa3 ObITh TIaBHBIM. JIaHHBIN TOAXOM TO3BOJISIET OPTaHU30BATH
CMBICJIOBO€  YTEHHE€ W  HAyyuTh  OOy4YalOlIUXCS  BBISBISATH U
KJIacCU(UIIMPOBATH FIIEMEHTHI HAyYHbIX 3HAHUM.

CucteMHO-(YyHKIIMOHAIBHBIM ~ TOJIXOJ] TO3BOJISIET OPraHU30BaTh
paboTy C OTHEIbHBIMM DJIEMEHTAMH HAy4YHBIX 3HAHUM, KOTOpbIE
BBITIONTHSAIOT OOIIYI0 (DYHKIHIO M TOKa3aTb UX CTPYKTYPHBIE SJIEMEHTHI.
Hanpumep, pusnyeckasi BeIMurHa KOJIMUYECTBEHHO OIEHUBAET (PU3NUYECKUE
SBJICHUA, a (U3NUYECKUN 3aKOH YCTAHABIIMBAET CBA3b MEXKIY MOHSATUSMHU.
OpranusyeTrcs 3TOT MOAXOJ B BHUJE IPaBWJ, HA3bIBAEMBIX IpaBUIaAMU
cucTeMHOro ycBoeHus. OHM cofepkar B ceOe aJrOpuTMbI, 0000IIar0IIHe
dbopMynbl, Tabmuibl, TpapuKu W Jpyrue Ccpeactsa  (GopMaIbHOTO
MpeCTaBICHUS 3HAHUS.

CHCTEeMHO CTPYKTYpHBIM TMOAXOJ CBSI3aH C AaHAJIW30M OOIIEen
CTPYKTYphl COCTaBa 3HaHUW Yy4eOHOro MpeaMeTa, C BBIACICHUEM €ro
AJIIEMEHTOB (Hay4HbIM (akT, ¢u3udeckoe sSBICHHE, BEJIMYMHA, 3aKOH,
MpaKTUUYECKOe TPUMEHEHHE) W UX (QYHKIUHA, CUCTEeMaTu3aluend Mo
oOmHOCTH (PYHKIMA U KiIacCU(UKAIUEH B COOTBETCTBUM C JTalamu
MOCTPOCHUSI HAy4YHOM TEOpUH, JUIsl Hadaja Ha YpPOBHE (PU3NYECKOTO
SIBJICHUSL.

CHUCTEeMHO-TOTHYECKUI TOJX0A — 3TO TCHUXOJIOTO-AHJIaKTHUYECKas
CTPYKTypa oOydJaromieil 1 yueOHOW NeITeTbHOCTH, KOTOpasi OCHOBBIBACTCS
Ha BBIJICJICHUM 3aKOHUYECHHBIX OJIOKOB BHYTPU HAydyHOW TEOpUH, HX
MOCJEAOBATEIbHOM  PACMOJOKEHHMH B TOPSJAKE  BBIBOJUMOCTH,
BBIYEPUMBAHUU CXEM M Ha JIPYTUX Cnoco0ax TMpeACTaBICHUS] JIOTHKHU.
JlaHHBI TOAXOA peanu3yeTcs B BHUJAE JOTHMUECKUX CXEM, JIOTMYECKHUX
KOHCIIEKTOB, MOJETICH U JIp.

TexHONMOTusT CUCTEMHOTO YCBOCHHUSA 3HAHUM MO3BOJISIIOT J€JIaTh
JOCTYITHBIMHU JJIsI BOCHPUSTUS U TOHUMAHUS CJIOKHEWINIHME TEeMbl Kypca
GbU3UKHM, a TakKe YMEHBIIUTH BpeMs Ha M3y4YeHHUE HOBOTO Marepuasa, u
MOCBSITUTh OCBOOOJMBINKECS 4Yachl pelIeHu0 (Pu3nuecKux 3ajad,
7abopaTopHbIM W JApPYTHE€ BHAAM MPAKTUYECKUX pabOT, TEM CaMbIM
dbopMUpOBaTh YMEHUS U YIIIyOJIATh 3HAHUS.
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KPUTEPUAJIBHOE OHUEHUBAHUE
PE3VYJIBTATOB OBYUEHUSA ®U3UKU B
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CRITERION-BASED ASSESSMENT OF PHYSICS LEARNING
OUTCOMES IN THE COMPETENCY-BASED APPROACH

Potapova K.V.

The Municipal General Education Institution Secondary General
Education School in the village of Nyuya

BBEJEHUE

Axmyanonocms  memwvi. lIlpu  mnepexoge k  DeneparbHOMY
['ocynapctBennomy O6pazoBarensHomy Cranaapty (PI'OC) OcHoBHOTO
Oo6mero OO6pa3oBaHusi M3MEHUIUCh TpeOOBaHUA K 00pa3oBaTEIbHBIM
pe3ynbpTaraM, M Kak CIEICTBHE WCCIEJOBaHHE M pa3padOTKa HOBBIX
noaxoqoB B oOpasoBaHud. OJHUM U3 TOAXOJAOB  SABISAETCA
KOMIIETEHTHOCTHBIM, KOTOPBIA H3MEHSET THUIl LIEJernojaraHusi, CTaBs BO
1aBy TpeOOBaHUS K pe3yaprary oOpaszoBaTenbHOro mnpouecca. OgHako B
IpoIecce MOJIEPHHU3AIMH POCCUHUCKOTO 00pa3oBaHusl MpodeccHoHaIbHOE
COOOIIECTBO CTAJKUBACTCSI C MHOTOYMCIEHHBIMH Tpobnemamu. OnHa u3
HUX — OTCYTCTBHE HAAEKHON CHCTEMbI OILEHUBAHUS M, KaK CIIEACTBHE,
HEOOXOAMMOCTb, CO3JaHUS MPO3PAYHONM TEXHOJOTHMH OIEHKHM KauecTBa
oOpazoBanus B 1mKone. OAHOW H3 TaKWX TEXHOJIOTHUU  SBISETCS
KpUTEpUAJIbHOE OIICHWBAaHWE, KOTOpPOE CIOCOOCTBYeT HE  TOJBKO
BBITMIOTHEHUIO 1€ KOMIETEHTHOCTHOTO MOIX0/a, HO M JIeJIaeT aKIeHT Ha
KaueCTBO TMOJTOTOBJICHHBIX YYaIIUMHUCS WTOTOBBIX MaTepuajoB TIO
pesyibpraTaM TPOBEACHHOW CaMOCTOSITETbHOW TIPAKTHYECKOW pPaOOTHI.
[ToMrMO 3TOTO MPH HUCIIOIL30BAHUU KPUTEPHUAIBHOTO OIEHUBAHUS OICHKA
YCHEIIHOCTH YYEHUKOB B OBJAJICHUU KYpCOM IPOBOJIUTHCS B Pa3IUUHBIX
dopmax, a TakkKe NpecieayeT HE TOJBKO IeNIM KOHTPOJIA, HO U ILEeNu
MOTHBAaLlMOHHbBIE U pa3BUBAIOIINE.
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ABTOpCKasi pa3padoTka KPUTEPUAIBLHOTO OLlEHHBAHUS Pe3yJibTaTOB
o0yuyeHusi pusnke

MeTtonrka OUEHMBAHUSA MO TPAAUIIMOHHOM LIKAJIE ABIIAETCS MPOCTOU
U TPUBBIYHON, UMEHHO MO 3THUM IpPUYMHAM JIaHHAs METOAMKA LIUPOKO
UCIIONIB3YETCA B TeJarorudeckor mnpaktuke. Ho oHa mmeeT MHOXECTBO
CYLIECTBEHHBIX HEIOCTATKOB. B Hauane cBoei megarornuyeckoi mpakTUKU B
IIKOJI€ S BBIAENWJIA U MPOAaHAIM3UPOBaja T€ HEAOCTATKH TPAIULIUOHHOM
CUCTEMBI, C KOTOPBIMHU JTMYHO CTOJIKHYJIACh.

e OTCYTCTBUE YETKHX KPUTEPUEB;
OTCyTCTBYIOT YETKHE KPUTEPUU OIEHKH JOCTHXKEHHUS IUIAHUPYEMBIX
pe3yJbTaToB 00y4YeHUsI, TOHSATHBIC yUAIIUMCS, POJUTENSIM U rnenaroraMm. B
pe3ylibTaTe YUeHHUK HE B COCTOSIHUU OOBSICHUTH HU ce0e, HU POAUTENSIM 3a
YTO OH MOJYYUJI Ty WK UHYIO OTMETKY.

e OOBEKTUBHOCTb OTMETOK;
HeBO3MOXXHOCTH ~ ydyacTHHKaM  y4yeOHOro  Tmpolecca  HpOCIEAUTh
O00BEKTUBHOCTh OTMETKHU.

e OTcyTCTBHE CAMOOIICHUBAHUS yUaIINXCS;
HeBO3MOXXHOCTh IIKOJIBHUKA YYUTCS KOHTPOJIUPOBATh M OLICHUBATh CeOs
camomy. Kak ciencrBue 3TOro, OTCyTCTBHE y MHOTMX JAETEH aJI€KBaTHOMN
CaMOOIICHKH.

e OTcyTCTBHE MHAUBUIYATBLHOTO MTOIX0/A;
HeBO3MOXXHOCTh BBICTpaMBaTh WHAMBUIAYAIBHYIO pPabOTy € KaXIbIM
YYEHHKOM, C Y4ETOM €ro 0COOEHHOCTEH.

BrllieniepeynciaeHHble HEOCTAaTKUM  TPAJWLMOHHOM  CHUCTEMBI
MOJITONIKHYJIM MEHS K UCIIOJIb30BAHHIO HAa YpOoKaxX (PM3UKH KPUTEPUATLHOTO
OLICHUBAaHMS, [JIsl YIYy4YlIE€HUs KadecTBa CBoell paborel. M3yuun
MHOXECTBEHHBIC Pa3paboTkh, s pa3zpaboTana COOCTBEHHBIE PyOpUKATOPHI
JUTSI  KPUTEPUATLHOTO OIICHWBAHUS PE3yabTaroB oOydeHus (QU3nMKe B
cpeaHeld mkojie. JlaHHbIE PyOpHKATOPHI KPUTEPHATBLHOTO OICHHBAHMS
Y4EOHBIX JOCTUKEHUU TMO3BOJSIOT HE TOJBKO OOBEKTUBHO OIICHUBATH
JOCTVKEHUSI YUYalIuXCsl, HO U aKTUBU3UPOBATH MPOIECCHl CAMOPA3BUTHUS U
CaMOOOYYEeHUs y4JalluXcs, YTO OCOOCHHO aKTyaJIbHO MpU (HOPMUPOBAHUU
y4eOHO-1T03HABaTEILHON KOMIIETEHTHOCTU IITKOJIbHUKOB U COOTBETCTBEHHO
npoeCCHOHAIbHOM KOMIETEHTHOCTH TMeaarora. A TJaBHOE JIaHHbBIC
PyOpHKaTOPBI TO3BOJIAIOT YCTPAHUTh HEAOCTATKH TPAJAUIIMOHHOMN MIKAJBI U
YCHEIIHO Pean30BaTh KOMIETEHTHOCTHBIM MOAXOA B OOyueHue (u3nKe
(pyOpukatop - moapoOHOE ONMHCaHUE YPOBHEW AOCTIIKEHUN Y4allerocs u
COOTBETCTBYIOIIEE UM KOJIUYECTBO 0AJIIOB).

B xome moeii paboTel ObutH pa3paboTaHbl pyOPUKATOPHI KPUTEPUEB
OIICHUBAHUS PE3YJIbTAaTOB OOy4YeHUS (PU3HUKE MO TPEM HAIMPABICHUSIM, IS
YCTHOTO KOHTPOJS, JJIi MUCBMEHHOTO KOHTPOJI W IS MPaKTUYECKOTO
KOHTPOJISL.
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PyOpukarop misi yctHOro koHTpois (tabmuma 1.1.), MoxeT OBITh
WCIIOJIb30BaH TIPU HWHIUBUAYATHHOM W (POHTAIBLHOM ompoce. JlaHHbIiA
pyOpHUKaTop BKIIIOUAET B CeOsl CJICYIONINE KPUTEPUU:

1. 3naHue, TOHUMaHKE U TIIyOOKOE€ YCBOCHHME yYalIUMCs BCEro o0bEma
MPOrpaMMHOTO MaTepuaa;

2. YMeHHeE BBIJICIATH OCHOBHBIE MOJOXKEHUS B IIPOMICHHOM MaTepuare,
OCHOBBIBasiICb Ha (akTel W MpUMEPHI, 000011aTh, TBOPYECKU
MPUMEHSTH MOJTyYCHHbIC 3HAHUS B HE3HAKOMOM CUTYyaIuu;

3. OrcyrcTtBUEe OHmIMOOK W  HEMOYETOB TPU  BOCIPOU3BEICHUU
W3YYCHHOTO Marepuaja, yCTPAHEHHE OTIEIbHBIX HETOYHOCTEU C
MOMOIIBIO TOTIOTHUTEIBHBIX BOIPOCOB YUUTEJIS;

4. YMmeHwue Jienath BBIBOJBI COOMIONCHHUE KYIBTYPhl YCTHON pEUH;
PyOpukarop 111 TUCBMEHHOTO KOHTPOJISI MOXKET OBITh MCIIOIh30BaH

MIpU PEIICHUU 3aJ1a4, KOHTPOJbHBIX M MPOBEPOUYHBIX padoT (Tabmuma 1.2.).
JlaHHbI! pyOpUKaTOp BKIIIOYAET B c€0s CIEAYIONINE KPUTEPUU:

1. YMmeeT UCIONIb30BaTh 3HAHMS MPH PEIICHHEC 3a1a4H;

2. YMeeT BBINOJHATh MaTeMaTHYCCKHE JCHCTBUS TPU BBIYMCICHUHU
HEHU3BECTHOM BEJIMYMHBI;
YMeeT mpou3BOIUTH PacueThl U MOTyYaTh MPABWIbHBIN Pe3yibTaT;

4. Ymeer mnpaBWIbHO OGOPMIIATH pEUICHUE 3a/laHusl, TPaMOTHO
3aMMChIBaTh PE3YIbTaT.

PyOpukarop suisi TpakTUYECKOTO KOHTPOJS KCHOJB3YyeTCsS TMpHU
BBITIOJTHEHUN JTA0OPATOPHBIX paboOT, JOMAIIHUX SKCTICPUMEHTAITBHBIX
3aJlaHuU ¥ TIPU OOBSICHEHHUH JEMOHCTPAIIMOHHOTO SKCIIEpUMEHTa (Tabnuia
1.3.). JlauHbIi pyOpUKaTOp COAEPKUT CIEAYIOIINE KPUTEPUU:

1. CobmoneHne HEOOXOAMMOWM  MOCJIENOBAaTENbHOCTH  MPOBENCHUS
OTIBITOB ¥l H3MEPCHHH;

2. CaMOCTOATETbHO W  PAIMOHATLHO MOHTHUPYET HEOOXOIUMOE

000Opy/OBaHMUE;
Cobimronaet TpeGoBaHMs PABUIT TEXHUKHA 0€30MMaCHOCTH;

4. TlpaBWJIBHO W aKKypaTHO BBIMIOJIHAET BCE 3alKMCH, TaOJIHIBI,
PUCYHKH, YEPTEXKH, TPadUKH.

[Ipu ompenenenun kputepueB OalOB BaXXHO YYHUTHIBATH MHEHUE
IIKOJIBHUKOB, & UMEHHO TO, YTO OHU JOJDKHBI OBITH MPOCTHI U YAOOHBI JIs
BCEX YYaCTHUKOB y4eOHOTO mporiecca. Takum oOpa3omM, COBMECTHO MOXKET
OBITH OTPENEICHO, YTO B KAXKJIOM IMYHKTE MaKCUMAaJbHBIN Oalia paBeH 2
OaitaM. DTO MO3BOJISIET U30€KaTh JOCTATOUHO TSXKETBIX MATEeMAaTHUYECKHUX
oTiepalyu, Ipy mepeBoie 0ajaoB B OIICHKY.

B Tabmumne 1.4. mpeacrtaBieHbl KpUTEpUH OaljioB, MO KOTOPOi
MOXXHO YyBUJE€Tb, 4TO 1 0aml BBICTABISIETCSA, €CIU JIOMYyIIEHAa OJHA
Herpy6as ommoOka, 2 6amra, eciau omuOok HeT, 0 0aIoB, €ClIM JOMyIIeHa
ofHa rpybas uiau Oonee OMHOM HErpyOoi. MakcuMallbHBIN Oajl 10
KaXXJOMYy HalpaBleHUI0 paBeH 8 OawiaM. 3aloIHEHHE PyOpHUKaTopoB

w

w
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OCYIIIECTBISIETCS BO BpeMsa pediiekcuu IyTeM oO0cCyxkaeHus padoThl Ha
YpOKE KaXXJIOTO YYCHHKA, YTO B CBOIO OYEpeab CIOCOOCTBYET PAa3BUTHIO
IpyNIbl y9eOHO-TI03HABATEIBHBIX KOMITCTECHITHH.

Taxke B XOJ€ COBMECTHOM pabOThI C yYalIUMHUCA OBLIH
OMpEeIeTICHHbl MEPEUYHU TPYyObIX M HErpyObIX omuOOK. JlaHHBIE mepeuyHu
TaK)Xe OTPAKEHHBI U B KAJICHIAPHOM TEMaTUYECKOM TJTAHUPOBAHUH.
[Tepeuenb rpyObIX OMIUOOK:

1. He3nanue omnpejeneHnii OCHOBHBIX TOHSTHM, 3aKOHOB, IpPaBUI,
OCHOBHBIX TOJOXKEHUN TeopuH, (HOpMyN, CUMBOJIOB 0003HAYCHUS
(bU3HUECKUX BEIMYWH, SAMHUI] H3MEPCHHUSI.

2. Heymenue nmpuMeHsTh 3HaHUS B XOJI€ PEIICHUS 3a7a4 U OOBSICHEHUS

bu3HUECKUX SIBICHHM.

. Heymenwue untats u CTpOUTh TpauKy U CXEMBI.

. HeymeHnne mnoarotoBuTh K pabOTE YCTAaHOBKY WJIM JaOOpaTOpHOE
o00opynoBaHUE, MPOBECTU OIbBIT, HEOOXOAUMBIE pACUEThI, WU
UCII0JIH30BaTh MOJTYUYCHHBIC JAHHBIC JIS1 BHIBO/IOB.

5. HeymeHue onpenennTs MoKa3aHue U3MEPUTEILHOTO Tpudopa.

6. Hapymenue TpeboBaHUM TEXHUKU OE30MACHOCTH TPU BBHIMOIHEHUH
71a00paTOPHBIX PabOT.

[lepedyeHnb HErpyOBIX OIIHOOK:

1. Hetounoctn (opMynHpoOBOK, ONpeneseHUuM, MOHSATUH, 3aKOHOB,
TEOpHUid, OIMOKH, BRI3BAHHBIE HECOOTIONCHUEM YCIOBUI TIPOBEICHNUS
ONbITA U U3MEPEHUM.

2. OmmOKM B YCIOBHBIX OOO3HAYCHHSIX, HE TOYHOCTH UEPTEKEH,
rpaduKoB, CXEM.

3. [Iponyck wiM HE TOYHOE HAMWCAHWE HAWMCHOBAHWW CIMHMII
(U3HUECKUX BEIHYMH.

4. HepaunoHanbHbIN BBIOOp X0Aa perienus [12].

Jlns mepeBojia 0ajloB B OIIEHKY, MOKHO HCITOJI30BaTh J1I0CTAaTOYHO
IPOCTYIO U yI0OHY0 miKkany (Tabmuua 1.5.). VI3 qaHHOM 1mIKasibl BUHO, YTO
JUTISL TIOJTyYEHUS HAUBBICIHIEH OIEHKH, YYEHHUKY HE0O0X0oaumo 0e30mudouHo
BBITIOJIHUTh TIOCTABJIEHHBIE Tepe] HUM 3amadd. MIMEHHO 3TO TO3BOJISET
n30exarh ypaBHUBAHUS OTIIMYHUKOB M XOPOIIIHCTOB.

Takum oOpazom, NPUMEHEHHUE JaHHBIX PYOPUKATOPOB KPUTEPHS
OIICHUBAHUS TIO3BOJISICT
Yuuresnsam:

1. CBoeBpeMeHHO  TONMy4aTh  WHGOpPMANMIO IS aHAIM3a |
TUTAHUPOBAHUS CBOCH JIESATEIHHOCTH;

2. Yny4miath Ka4eCTBO TPETIOTaBaHUS;

3. BeicTpanBaTh WHIWBHUIYAJIBbHBIA TOMXOA K OOYYEHHUIO KaXIOTO
pebeHka.

YueHukam:

A~ w
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1.3HaTh W NOHUMATh KPUTEPUU OIECHUBAHUS JUISI TUIAHUPOBAHUS
pe3yabpTara, 0CO3HaBaTh KPUTEPUU JOCTHKEHUS yCIexa.

2. y4acTBOBAaTh B pe(hIeKCUH, OLIEHUBAsI ce0s U CBOMX CBEPCTHUKOB;

Pogurensm:

1. [Monyuats qOKa3aTesbCTBA YPOBHSI 00YYEHHOCTH PEOCHKA;

2. OTcnexuBaTh Nporpecc B 00y4eHU peOeHKa;

3. OGecnieunBaTh peOEHKY MOACPKKY B IIpoliecce 00ydeHUsI.

3AKIIOYEHHUE
Hcxons w3 MPOBEACHHOTO  MHOK  HUCCIENOBaHUSA, MOXHO
chopMyIHpOBATh CIETYIOIINE BHIBOBL:

1. Usmenenus, npoucxoasume B Poccuiickom o0Opa3oBaHuu, a UMEHHO
nepexo/l K HOBOMY 00Opa30BaTeIbHOMY CTAHJAPTY ONPEAETHIN, YTO
TpeOOBaHMS 3TO HE MPOCTO 3HAHUS, YMEHHUS U HABBIKH, 3TO OIBIT
NOJTy4YEHHsI, MPeoOpa3oBaHMsl U NPUMEHEHUS! NMPEIMETHBIX 3HAHUU.
A HMEHHO, ONBIT NPUMEHEHUS 3HaHUl (OPMHUPYIOTCA MpHU
KOMIIETEHTHOCTHOM MOAX0/I€ B 00pa30BaHUU.

2. [Ipu BBeIlEHMM KOMIETEHTHOCTHOIO MOJAX0/a K OOYUYEHHUIO B IIKOJIE,
npodeccuoHaibHOE COO0IIECTBO CTaJIKHUBAETCS C
MHOTOUYUCIICHHBIMH TpobnemMamMu. OpHa HU3 HUX — OTCYTCTBHUE
HaAEKHON CHUCTEMbI OIIEHUBAHUS U, KaK CJIE/ICTBHE, HEOOXOIUMOCTD,
CO3/IaHMSI MMPO3PAYHON TEXHOJIOTUHU OLIEHKH KadyecTBa 00pa3oBaHUs B
mkoje. OAHOM W3 Takoll TEXHOJIOTUU SIBISIETCS KPUTEPUATBHOE
OLICHUBAHUE.

3. Pa3paborannbpie MHOIO PyOpHKATOPBHl KPUTEPUATBHOTO OLIEHWBAHUS
pe3ynbTaToB 00y4YeHHs PU3nKe, 6€3yCI0BHO, MOTYT OBITH BKIIFOUEHBI
YUYHUTENIEM B MPOLECC O0yYEHHsS B OCHOBHOW IIKOJIE, YTO MO3BOJIUT
MOBBICUTH KAYECTBO 00pa30BaHUSI.
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IIpunoxkenue

Tabmuua 1.1. PyOpukarop A yCTHOTO KOHTPOJIS

YCTHBIA KOHTPOJIb

1011

19709199 91RIrOY QMHIOWA

BIQILUhA 9000d1109 XI9HIIIQLUHIOIIOY
OI9IIIONOII O UOLOOHKOLH
XI9HAIALO OMHOHRALOA ‘elrendoren
OJOHHOhASH MUHATdgsnodoog udn
€01QhOIOH U MOQUIIIO dUELILAIL()

"UMITRALUIO HOWONBHEQH
€ BUHBRHE OI9HHORAIOI 9LBHOWHAI
m109ndodl ‘aremoogo ‘1adonwudn u

19LMe( BH 90KRAI990HO0 ‘drrendoren
WOHHOTHOAII g EMHAXOIOI
OI9HEOHOO LEIAN IS QUHINA

‘ererndoren otoHwmediodn
BINQ900 01998 EOWHINBhA OUHI0E9IA
QOMOQAILI M QUHBWHHOL ‘OUHEBHE

2

BIUHORA
ONd

Bauos

Tabmuna 1.2. PyopukaTop st TUCEMEHHOTO KOHTPOJIS

[IucebMeHHBIN KOHTPOJIb

- 1011

Ie1d1rAcod qredigounes
OHIOWRdI ‘BUHeI RS
ounomad grsrndodo
oHarugaedi LWL

Te1qrAead nigHarngedn
4IBhALrOI U 1919hoed
4Lnrogaenodin LOOWA

I[9HUhUIY HOHL)JIEUOH
MHUHAIOUAKIGE Udll
EUA1LOUOY QUNOOhHUIBINILBIN
4LEHIOIIId LWL

HheIr'es
nuHamad udi KMHeHE
9IBA0EIIIOIION LWL

BIMHORA
OoOnNod

Baunos
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Tabnuua 1.3. PyOpukaTtop AJis MpaKTHYECKOTO KOHTPOJIS

®.1N.0.
yueHnka | [IPAKTHYECKUH KOHTPOITb
coOutoieHne CaMOCTOSITEIBHO | COONMIOAAET | MPABHIBHO | UTOT
HEOOXOMMOM | M pallMOHAJIBHO | TpeOOBaHuUs | U
HocJe10BaTelb | MOHTUPYET IIPaBUJI aKKypaTHO
HOCTHU HEOO0X0AUMOe TEeXHUKU BBIMOJIHSAET
MIPOBEICHUS obopynoBanre | 6€30MaCHOC | BCE 3aIUCH,
OTIBITOB U TH TaOIUIIH,
U3MEpPEeHUU PHUCYHKH,
YepTexH,
rpaduku
NBanoB 2 2 2 2 8

Tabnuma 1.4. Kputepun 6amios

KonnuecTBo 0ajuioB

Kpurepun

1 6amn

JlomymieHa ogna He rpy0as ommodka

2 bajuia

be3 omubok

Tabnuna 1.5. I[TepeBox 0anaoB B OIICHKY

KommuecTBo 6ajioB Ornenka
8 5
6-7 4
4-5 3
1-3 2
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MPAKTUKA PEAJIN3ALIMU LEJEBOI MOJEJH
HACTABHUYECTBA «YUUTEJb-YUEHUK»

IIpoxymeBa H.A.

MKOY «lllkona-unmepnam Ne26 e. Huoicneyouncky
NAProkusheva@yandex.ru

THE PRACTICE OF IMPLEMENTING THE TARGET MENTORING
MODEL «TEACHER-STUDENT»

Prokusheva N.A.
MSEI Boarding School 26. Nizhneudinsk

Ycnex 4yenoBeka B COBPEMEHHOM MUPE BO MHOTOM OMPENEIAETCS €T0
CIIOCOOHOCTBIO OpPraHU30BaTh CBOIO JKWM3Hb KaK MPOEKT: OMNPEICIUTh
NEPCIEKTUBbI; HANTH U MPUBJIEYb HEOOXOMMBIE PeCypChl; HAMETUTH TUIaH
JEUCTBUSI M OCYLIECTBUTH €r0; OLEHUTh, YyHAJOCh JU JOCTUYb
MOCTaBJICHHBIX Iieneil. [[ns 3Toro Heobxomumo 007amaTh MPOEKTHBIM
TUTIOM MBIIIUICHUSI, KOTOPBHIA BO MHOTOM (OpMHUPYETCS B IpoIecce
OCYILIECTBJIEHUS TPOEKTHOU IEATEIBHOCTH.

B npemmaraemMol NpakTUKE ONMCAaHA OpraHu3alus IPOEKTHO-
uccienoBarenbckoid paborsl B MKOVY  «lllkona-untepHar Ne26 .
HwxHeyauHCcK», KOTOpas peaau3yeTcs He TNepBbIM Troj, HO €€
pe3yJibTaTUBHOCTh, C  MOMEHTa uHTerpauuun ¢  «lIporpammoii
HACTaBHUYECTBA» M BKJIIOUYECHUS JAHHOTO HampaBiieHUd B cTpykTypy IO
«Touka pocray, BbillIa Ha 00Jiee BHICOKUN YPOBEHb.

ABtop. Ilpaktuka paspaborana yuurteneM (GU3HKKA —BBICIICH
KBAIM(PUKAMOHHON KaTeropuu, pykoBoauteneM [[O «Touka pocray
MKOY «llIkomna-uatepHat Ne 26 r. Hmxneynuack» [Ipokymesoii H.A.

Jdarta u Mecto Hayajga mnpaxktuku: 2021r., MyHunUnDaibHOE
Ka3eHHOe o0meoOpazoBarenbHoe yupexaeHue «lllkoma-untepHar Ne26 r.
HwxueynuHCck».

LeneBas rpynmna: aIMUHUCTPATUBHBIE, MeJarOTMH4eCKue
pabOTHUKU, B YbM (PYHKIMU BXOAUT OpraHU3alUs ACSATEIBHOCTU IO
HACTaBHUYECTBY U CONPOBOXIEHUIO TIPOCKTOB B 00pa3oBaTEIbHBIX
OpraHu3aIusX.

IIpyHUUMNUaAbLHbIE OTJMYHUS OT JAPYIUX HM3BECTHBIX AHAJIOIOB:
JaHHAsl MpaKTHKa pa3padoTaHa W peaju3yeTcsl B YCIOBUSX JIESATEIbHOCTH
IEeHTpa OO0pa3oBaHUs €CTECTBEHHO-HAYYHOTO U  TEXHOJIOTHYECKOTO
HanpaBiaennit I[IO «Touka pocta» coBMecTHO ¢ «lIporpammoit
HAaCTaBHUYECTBAY.
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AKTYaJIbHOCTh NPAKTHKHU

B Hacrosiee BpeMs NPOUCXOAUT MPEeoOpa3oBaHUE TPATAULIMOHHBIX
CEKTOPOB JKOHOMHMKH, KOTOPO€ BBIPAXKAECTCA B CMEHE TEXHOJIOTHHU
yIpaBieHus], HUPPOBOK TpaHCHOpPMALIMK U aBTOMATU3alUKU OOJBIIMHCTBA
IPOLIECCOB MPOMU3BOJACTBA. TakuMm 00pa3zoM, MOTPEOHOCTh B YCKOPEHHOM
TEXHOJIOTUYECKOM pa3BUTHH, C OJHOW CTOPOHBI, W TpaHchopMaIlus
0a30BBIX CMOCOOOB YIPABJICHUS C APYrod — MPUBOIAT K HEOOXOIUMOCTH
co3fanus d(PQPeKTUBHBIX (GOPM MOATOTOBKM M OPraHU3allMu COOOIECTBa,
MPUHUMAIOLIETO HOBBIE BBI30BBI M YCHEIIHO CIPABJISIIONIETOCS C HUMH.

[ToaTtomy, mepBOOYEpEOHBIMH  3aJadaMH, CTOSIIAMHU  IEpe]
COBPEMEHHOU IIKOJIOH, SBJISIOTCS 3aJa4i: HAYYUTh IETEN TyMaTh, CTABUTh
eI U TPaMOTHO JEHCTBOBAaTh B BBIOpAaHHOM HampaBiieHuu. [Ipu sTom
MOJYy4YEHUE 3HAHUN CTAHOBUTCS HE CaMOLEIbIO, a CPEACTBOM JOCTHUKECHUS
MOCTaBJICHHOW 1enu. Ha mepBbplil 1IaH BBIXOAAT WHHOBAILMOHHBIE
JUYHOCTHO-OPUECHTUPOBAHHBIE METOABl U TEXHOJOTHMM OOy4YEHUS U
BOCITUTAHMUSI.

B yxase npesugenta PO B.B. Ilytnna «O HanmoHanbHBIX LENAX U
CTpaTerMuecKux 3ajadax pa3putusi Pdy» mpeaycmoTrpena pazpaboTka
MPUOPUTETHBIX HAITMOHAIBHBIX MPOEKTOB MO 12 OCHOBHBIM HANPABJIEHUSM,
OIHMM W3 KOTOPBIX SBIAETCS CO3JAaHUE YCIOBUWA I Pa3BUTHUSA
HAaCTaBHUYECTBA.

[Tox mporpamMMoli HACTABHUYECTBA B COOTBETCTBUU C METOJ0JIOTUEN
MOHUMAETCSI KOMILUIEKC MEpONpUSATUd U (HOPMUPYIOINIUX HX JIEUCTBUU,
HalpaBJICHHBIM Ha OpraHU3alyi0 B3aMMOOTHOUIEHWW HACTaBHUKA U
HACTABISIEMOTO B KOHKPETHBIX (opMax Ui TOJYYCHHS OXKHIAEMBIX
PE3YIBTATOB.

OJIHMM U3 UHCTPYMEHTOB peanu3aly MporpaMM HAaCTaBHUYECTBA B
LEJICBOM MOJIENIA «YYUTEIh — YYEHUK» MOTYT OBITh IIEHTPHI 00Opa3oBaHUs
«Touka pocra», OTKpeITBIE B pamkax DeaepaabHOro  MPOEKTa
«CoBpeMeHHast 1Kojiay. [leHTpbl TIpU3BaHBI BBINOJIHATH (YHKIIHIO
OOIIIECTBEHHOTO  MPOCTPAHCTBA ISl  Pa3BUTUS  OONIEKYJIbTYPHBIX
KOMIIETCHIIMI, MPOECKTHOM AEATEIbHOCTH, COLMAIBbHOM CcaMopeanvu3aluu
JeTell U B3POCIBIX, YIIyOJIEHHOTO W3Y4YEHHS MPEAMETOB MO MPOQUIIO,
COOTBETCTBYIOIIIEMY HamnpaBieHHOCTH LleHTpa.

OddexTuBHON (HOPMOH, MO3BOJAIONICH PEATN30BBHIBATH IIEICBYIO
MOJIEJIb HACTABHUYECTBA «YUHUTENIb — YUYEHUK», SBISETCA IPOEKTHO-
UCCIIEIOBATENbCKAsE JEATENbHOCTh OO0Yy4YaronIuXcsi, KOTOpash MOMOTraet
YYHUTEI0 BBICTPOUTH 0€CKOH(DIMKTHYIO TeIarOTUKY.

Koopaunanusi AesiTeTbHOCTH TEAaroroB-HaCTaBHUKOB W y4EOHOM
MPOEKTHO-UCCIIEIOBATENBCKON JEATENbHOCTH IIKOJIbHUKOB, SBIISIOLICUCS
BeIymuM  (akTopoM  JIMYHOCTHOTO  Pa3BUTUS  OOydarOUIuXcs, B
00pa30BaTeIbHBIX OPTraHU3AIMIX MOXKET OCYUIECTBISATHCS KaK B YPOUHOM,
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TaK U BO BHEYPOUHOU JCATEIHHOCTH, Yepe3 HAyUHBIE OOIIEeCTBA yUaIuXCs
B TOM YHCIIE.

Heabp npakTukm. Ilokazare cnocoObl W pe3ynbTaTbl pean3aluu
LEJICBOM  MOJIEId  HAaCTaBHUYECTBA  «YUYUTEIb-YUYCHUK» B  paMKax
nestenbHocTH  «HayyHoro — oOmiecTBa — yyamiuxcsi»,  SIBISIIOIIETOCS
cTtpykTypHoi enunuieit [{O «Touka poctay.

OxugaeMbie pe3yJbTAThl BHEIPEHUA NPAKTUKH

PesynbraroM  mpaBWIbHOW — opraHu3alMu  pabOThl  yUUTENEH-
HAaCTaBHUKOB B pAMKAaX peaju3alyu LEJIEBON MOJEIN «yUYHUTENIb-YUYEHUK» B
Xozae peanu3anuu MIPOEKTHO-UCCIIEI0BATEIbCKON JEATETBHOCTH
oOyuyarommuxcs Oyer:

- IOBBITIICHUE 00pa30BaTEIbHBIX PE3YJIHTATOB U MOTHBAIINY;
- (opMupoBaHue y ydeHUKa TMPEJCTABICHUN O CIEAyIOlEed CTylneHu
oOpa3zoBaHus;
- POCT KOJIMUECTBA O0YyYaIOIUXCsl, JOCTUTIIHUX MOBBIIIEHHOTO U BBICOKOTO
YPOBHS C(DOPMUPOBAHHOCTH METANIPEAMETHBIX PE3yJIbTaTOB;
— KOJMYECTBEHHbIM W KAYECTBEHHBIM POCT YCIEIIHO PEaTu30BaHHBIX
00pa3zoBaTeIbHBIX U TBOPUECKUX ITPOCKTOB;
— YHUCJIEHHBIA POCT OOYYAIOMIMXCS, PEeaTU3yIoIUX WHINBUYabHbBIE
oOpa3oBaTeIbHbIe MAPUIPYTHI.

Kpartkoe onucanune npakTuku

Jns JOCTHKECHUS 3aIJJaHUPOBAHHBIX pe3yJIbTaTOB B
oOpa3zoBaTenbHOM  opranu3auur  pazpadoransl:  «llomoxenue o
HacTtaBHuYecTBe» U [lonoxenue o «HayuHoM 001IECTBE yUaAITUXCS.

JlaHHast mpakTHMKa TPEANnoJiaraeT  B3aMMOJICMCTBHE  Iearora-
HACTaBHUKA W HACTABISIEMOrO0 VYYEHHMKA: HACTABHUK YIPABISET U
KOHCYJIETUPYET yYalluXCsl B MPOLIECCE CO3JaHMSI U PA3BUTHUSL MPOECKTOB.
[Ipy 3TOM HE HCKIIOYAKOTCS DSJIEMEHTHl CAMOCTOSTEIBHOIO KOHTPOJIS
y4eHUKaMH 00pa3oBaTebHOTO MaplipyTa, BpPEMEHH, MeCTa W TeMIia
oOydeHMsl, a TaKkKe UHTerpaius o]aaliH-KypUpOBaHUs MPOECKTA YUUTEIEM
Y OHJIAMH - 00yUueHusl.

OnHako WMEHHO YYHUTEIb-HACTAaBHUK IIOMOTAET OIPEIEIUThCS C
BBEIOOPOM HampaBJICHHUsS MCCIeAOBaHUS U TeMbl. PeOEHOK BhIOMpaeT Temy,
BBI3BIBAIOIIYIO Y HETO HAMOOJBIINI HHTEPEC, U MPUCTYIAET K pa3paboTke
MPOABHXKEHUS MPOEKTA.

HacraBHmk  mpoekra JOMKEH WMETh ONBIT  NPOQMIHHOU
npoeCCHOHAILHONW, TIPOCKTHOM M  TIEAArorudecKord JeATEIbHOCTH,
MOHMMATh  Pa3Uyusig MEXIYy Yy4YEOHbIM TIPOCKTOM U  y4eOHBIM
UCCIIEIOBAHUEM JJIsI TOrO, 4YTOOBI TepeaTh CBOM OMBIT y4YaCTHUKAM
MPOEKTA B LIEJISIX €r0 PEATU3ALNU U PA3BUTHUSI KOMaH/IbI POEKTA.

Ho, Ha nmepBomM mecrte, BCE-TaKkW, CTOUT HAIMUYUE YETKOM, XOPOIIO
NpOAYMAaHHOM W  opraHu3oBaHHOW  cTpykTypsl HOY, nHanuuue
HOPMaTUBHO-IIPABOBOU MOJIEPKKH.
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CosBetom HOY MKOYVY «llIxona-untepnar Ne26 r. Huxueyauuck»
pa3paboTtanbl TpeOoBaHUs K O(OPMIIEHHUIO PadOT ydalluxcsl, KpUTCPUU
OLICHKM Y CaMOOIIEHKU HCCIEOBATEIbCKUX U MPOEKTHBIX PabOT, KaxK/blid
yieH HOY 3HaeT anroput™ AeHCTBUI U CPOKH 3aLIUTHI paOOTHI.

B xonme peanusanuu mnpoekrta ObLIM anpoOMpOBaHbI BapHaHTbI
JIOKyMEHTOB IO 3alIuTe MPOEKTOB: (OPMBI MAacmopTa MPOEKTa, KapTa
CaMOOILICHKH, aHKeTa HJisi O0y4alolluXcsi, MakeT W oOpasel] OT3bIBa Ha
MPOEKTHYIO paboTy, TexHoJIornueckas kapra onenuBanus UII, onieHouHBIM
TucT comeprxkarenpHon yactu MUIL.

PacnipocTpaHeHue NMPaKTHKH OCyllecTBJsLIoch B 2021-2023 r.r.
B BH/IEe NIPEJICTABJICHUSA ONbITA HA PA3HBIX YPOBHAX:

- 3amuTa npoekToB B pamkax mkoiabHor HITK.

- Coznmanve  3JIEKTPOHHOTO  COOpHHMKA  MyOJHMKalMWi  Megaroron
(pa3MeleHre Ha cailTe MIKOJIbI).

- Ilemarormueckne MacTepckue Ha YpPOBHE IIKOJBI M ropojackoro MO
yuuTeNnen mpeIMETHUKOB.

- Mynununanenas  HIIK  «Jlyumas — ynpaBneHdyeckas  MpaKTHKa
«/learenbHOCT,  LIGHTPOB  OOpa3oBaHUS  €CTECTBEHHO-HAyYHOW U
TEXHOJIOTMYECKON  HampaBlieHHOCTH  «Touka  pocta» B MO
«HMXHEyITMHCKHAN paion».

- Tenexanan TB-12 Hwxkneynunck. Hooctu. Beimyck ot 13 aexabps
2021, pexxum noctyna: https://salda.ws/video.php?id=jxdK_z4321w

- Tenmekanan TB-12 Hwxneynunck. HoBoctu. Beimyck 5 ampens 2022,
pexxum nocryma: https://youtu.be/k2a0BU3PPU4

- MyHunMnaidbHbIA TYpHHUp IS TOJIb30BaTeneil jabopaTtopun Apxumen
(Touku pocta 2021-2022) na 6a3e neHTpa odpazoBanus « Touka poctay.

- PernoHanbHbIll KOHKYPC OOIIIECTBEHHO-3HAYMMBIX MEPONPUSITUN Ccpeau
NETCKUX opraHu3auuii «Brepea B KOoCMOC».

- Becepoccuiickuii nHGpOpMaIIMOHHO-00pa30BaTeIbHbIN OpTall «AKaaeMus
nearornyeckux mnpoektoB P®dy», Meronuueckas pa3paboTKa Mejarora:
«A30yka TIPOCKTUpPOBaHUS Ha mMpuMmepe YyueOHOro mpoekra «TaiiHa
AHOMAaJILHOM YKUJTKOCTH https://nennpoekT.pd/IpoKyiieBa-H-a-
nyoauKarus/

- Mertoguueckuil JIeHb AJIsI TNEAaroroB €CTeCTBEHHO-MAaTEMaTUYECKOTO
ukia «f — addexruBubii yuutens!», [AY 10 UPO, «Opranuzanus u
npoBeAeHrue MyHuIunaabHoro TypHupa FOHbIX DKCriepuMeHTaTopoB» (U3
OmnbITa pabOoTHI).

Pe3yabTaThl peaau3aluy NPaKTUKH
1. Oskunaemble pe3yJibTaTbl BHEAPEHUS MPAKTUKUA JOCTUTHYTHI.
2. CpaBHeHHE YPOBHS c(hOpMHUPOBAHHOCTHU METanpeIMETHBIX
KOMIETEHUUA IO NEPCOHAIMSIM, MO3BOJWIO CHENaTh BBIBOJA O
IIOJIOYKUTEJIBHOW TMHAMUKE.
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3. Pe3ynbTaThl/mpoayKThI POEKTHBIX/UCCIIEIOBATEIBCKUX pabor
oOydJaromuxcs ObUTM TIPEICTABICHBI, MOJMYYWIH BBICOKYIO OIICHKY H
pU3HAHUE TOCTHXKEHUI B (popMe 001EeCTBEHHOM 3allUThl, TPOBEICHHOMN B
ouHO# (hopme u B onnaiiH - popmarte Ha HIIK u copeBHOBaHUSAX pa3HbIX
YPOBHEM.
» 11 wmexpernonanpHas HIIK geTckux wcciaemoBaTebCKUX pPadoT
«9Bpukal!y, OGunnan Bocrouno-Cubupckoro oraenenus MexayHapoIHOTO
o0IIIecTBEHHOr0 JIBIDKeHHST «Pomurennckas 3a0oray, 2022r., Ouojorus
(cexmusi «3amoBeanasi mianera»), I'adpuxosa K. (9 ki) — npusép; ¢usuka
(cexkums «I'paBuranus»), KopcakoBa A. (9 ki) — modeaureJib.
»  MexperuonaipHblii mpoekt «Hemens ectecTBeHHBIX Hayk», [AY
JI1O PO Caepanosckoil u UpkyTrckoit 06, 2022r., 3Barunuesa A. (8 Ki1.)
-3 MecTo.
»  MexpernonanpHas ~ kBecT-urpa  «Ha — mepekpéctke — Hayk»,
CeepmiioBckas, Upkytckas o6n, Anrtaiickuii kpaid, 2023r., I'ykoBa . (8
KJI.) — 2 MECTO.
»  PermoHanbHBII KOHKYPC OOIIECTBEHHO 3HAYMMBIX MEPOIPHUSATHH
cpenu JASTCKUX opranm3anmii «Bmepén, B kocmoc!», 2021r., cOopHas
komagaa 9-11 xi. — quriom [MoOemurens I crenenu.
»  PermoHanbHBI KOHKYPC AMCTAHIMOHHBIX Y4eOHBIX 3aHATHU «JleTH
qs gerer ownmanny, [AY JIIO HWPO, 2022r., xomanma 10 ki -
noOeIuTENb.
»  PernoHanpHBI  KOHKYPC HAyYHO-TEXHHYECKON HAmpaBIEHHOCTH
«Hayunsiit mpopbiB», HoMuHaIUs «POOOTOTEXHUKA B KU3HU COBPEMEHHOTO
yenoBekay, [AY 1O UPO, 2022r., loBeinenko U. (11 ki1.) - mobeaurens.
»  PernoHanpHBI  KOHKypC HWH(GOOAHHEPOB  HAyYHO-TEXHHYCCKOH
HanpasieHHocTH «MODERN TECH», Homunanusi «MHTEpHET Bemiei»,
['AY AI10 UPO, 2022 1., datnos M.(11 ki.) - mobeauTenp.
» Jlobenko A. (11 xm.) - mobemuTenh MyHHIMIAILHOTO KOHKypca
BUJICOPOJIMKOB «be3omacHoOCTD riaa3aMu JIETEH, HOMMHAaIUA
«be30macHoCTh JoMa», NPU3EP OAHOMMEHHOTO PETMOHAJIBHOTO KOHKYpCa,
2022 r.
»  KOHKypC KOpPOTKOMETPaKHBIX POJIMKOB MO MPOHUIAKTUKE THOETH
nererd Ha moxapax, ['AY JIO MO «llenTp pa3BUTHS TONOJHUTEIBHOTO
oOpaszoBanusi nereit», 2023 r, Jlobenko M. (10 xi.), - moOGegutens B
HOMUHAIUU «IIpu3 3pUTENBCKUX CUMITATHIN.
»  Bcepoccuiickuit  mpoekt «Konkypchl Manoit akagemMuu  Hayk
«UnTemnexr Oynyuiero»: «lllaru B Hayky», ¢uszuka (3KCHepTHAs OIEHKA),
r. OOHuHnck, 2021 ., Munsies JI. (7 ki) - naypear 1 crenenu; 2022 r.,
Mengsenesa M. (7 ki1.) - maypear 2 CTENEHHU.
KopoTko 0 miaBHOM

['maBHBIM CMBICIIOM HCCJIEN0BATEIIHLCKOM 51 MIPOECKTHOMN

JEATEeIbHOCTU B IIKOJIE SIBIISIETCSl HE MOJydeHUE OOBEKTUBHO HOBOTO
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pe3yabTara, Kak B «0OJIBINO» HayKe, a pa3BUTHE TNYHOCTH. HecMoTpst Ha
TO, YTO JTa JACATEIBHOCTH SIBISICTCS CaMOCTOATEIHHBIM TBOPYECKUM
MPOIIECCOM MPHOOPETCHUS HOBBIX 3HAHWM, OHA JIOJDKHA MPOXOAUTH O]
PYKOBOJICTBOM B3pPOCJIOTO CIICIIHAJIACTA.

I'maBHas 3aa4ya yuHMTeNsI-HACTaBHUKA COCTOUT B Tepenade crocoboB
paboThl, a HE KOHKPETHBIX 3HAHUM, TO €CTh AaKIICHT JeJIaeTCsi HE Ha
mpernojiaBaHue, a Ha ydeHue. B TNpOeKTHOM AesATEeIbHOCTH YUYUTEIb-
HACTAaBHUK BBITIOJIHSIET POJIb:

- CIIeIMAJINCTA, TIOMOTAOIIETO B TIOCTAHOBKE U JIOCTHIKCHUH KU3HEHHBIX U
po¢eCCHOHANBHBIX IIeJIeH — KOoy4a;

- ONBITHOTO COBETHHKA, NEATCIBHOCTh KOTOPOTO HAINpaBJICHA Ha TOJHOE
CONPOBOXKACHUE IPOEKTa K ITOCTABICHHON IIEIM — MEHTOpPa, KOTOPBIN
oOecreunBaeT MOACPKKY Yepe3 COBEThl W PEKOMEHJAIMW, B3I Ha
MIPOEKT «CO CTOPOHBD.

Hcnonb3oBanue 1EIEBOM MOAECIM HACTABHUYECTBA «YUYUTEIb-
YYCHHK» B OpTraHU3AIMH IPOCKTHO-MCCIICIOBATCIBLCKON eATeIbHOCTH
TaéT  BO3MOXHOCTh  AuBPepeHIMpoBaHHO W IIEJICHANPABICHHO
IUTAaHUPOBaTh  pabOTy HAa OCHOBE  BBIABICHHBIX  IOTCHIIMAIBHBIX
BO3MOXKHOCTEH OOYyYaroIIMXCs, pa3BUBATh HMX TBOPYECKUN IOTEHIIHAI;
OTCJICKUBATh JUHAMHUKY PAa3BUTHS HCCIEIOBATEIBCKUX KOMIICTCHITUI
Ka)XJI0T0 00y4JaroIiero.

CIIMCOK JIMTEPATYPbI

1. UHCTpYyKTUBHO-METOAMYECKUM MaTepua IO OpraHu3aluu JeATebHOCTU
HactaBHUKOB B [Iporpamme ACU «Kaapwl Oymymiero mayis peruoHoB». CocT.
Kapnymmu H.f., Kapnymmna E.E./mog pen. KonmakoBa A.M. Pexum
JIOCTyna: https://tgmk-tula.ru/wp-content/uploads/2020/11/PexomeH nanuu-
JUI-HACTaBHUKOB.pAf

2. MeToauka opraHu3aiyi HayqYHOTO OOIIECTBA yYaIIUXCs B LEJSAX MOBBIIICHUS
yueOHbIX kommereHnuid. © bubmmodony. Pexxum gocryna:
https://www.bibliofond.ru/view.aspx?1d=885724

3. Co3nanue HaydyHOro ooOmecTBa B 0O0IIe00pa30BaTeNbHON OpraHU3aluU:
yueOHOo-MeTonndeckoe nocodue/coct.: C.B. Anuapionun, H.B. bpuraaupenxo,
M.A. Bacunwuenko, C.B. Hekpacosa, E.W1. Cetnuunas, O.B. lllpamkoBa. —
Caparos: 'AY JI1O «COUPO», 2019. — 112 c.
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MPOEKTHO-UCCJEJOBATEJLCKAS
NEATEJJLbHOCTH BO BHEYPOYHOE BPEMSI,
KAK ®OPMAT JUISI PEAJIN3ALIMM
MOAPOCTKOB

Psionuesa T.H.
MAOY «Aneapcxuii auyeu Nely»
07052503@mail.ru

PROJECT-RESEARCH ACTIVITY OUTSIDE OF SCHOOL HOURS AS
A FORMAT FOR THE IMPLEMENTATION OF ADOLESCENTS

Ryabicheva T.N.
MAOU Angara Lyceum No. 1

C 2019 rona MAOY «Amnrapckuii juneid Nely gBisieTcst mIomaaKou
U1 peanu3yiuu  denepaibHoro mnpoekra «ba3oBbie mkoiasl Poccuckoit
aKaJleMHH HayK». 3a JaHHBIN Nepro1 B yUeOHBIN Mpoliecc ObUIBI BHEAPCHBI
aBTOPCKHE pa3padOTKH Mo (HU3uKe:

e ABTOpCKas NporpaMma BHEYPOUYHOU AEATENbHOCTH «TexHuueckas
¢dbusuka 10 xmace»

e ABTOpCKas nporpamma BHEYPOYHOM EATEIbHOCTH
«Axanemudeckue nmpoOsl 11 kmace»

Hanubsie  ydyeOHble  MpeaMeThl  HalpaBieHbl Ha  pa3BUTHE
DKCIEPUMEHTAJIbHBIX 51 IIPOEKTHO-UCCIIEI0BATEIbCKUX HaBbIKOB
JUIEUCTOB. B TedeHue 3TOro y4eOHOTO rojga Mbl C TPYIION JUIEUCTOB
IPOBEJIM OAWH U3 MCCIEAOBATEIBCKUX ITPOEKTOB, )KU3HEHHO BAXKHBIX IS
JIOZIEW CTPaJaroIIMX CaxapHbIM 1uadeToM. B coBpeMeHHOE BpeMs YelI0BEK
MOJIB3YETCS MHOXKECTBOM M3MEPHUTENBHBIX MPUOOPOB U HE 33yMBIBACTCS O
3HAYEHUSIX, KOTOPbIE OHU MOKA3bIBAIOT U C KAKOW MOrpemHoCThio. OqHUM
U3 TakuxX OpuOOpPOB SIBISIETCS MPUOOP I U3MEPEHUS] YPOBHS IIIIOKO3bI B
KPOBH YEJIOBEKA.

Takum oOpaszom, 11es1b Haiel padoThl 3aKJIIOYAIACh B ONpPE/EICHUE
MOTPENTHOCTH TMPUOOPOB TPU U3MEPEHWH TIIOKO3bI B KpoBW. Jlims
JTOCTIKEHHsI TIOCTABJICHHOM 11eJT OBUIH MOCTABJICHBI CIEAYIONINE 3aa4u:

1. M3yuuTh TEOpETUUECKUN MaTepHa

2. Ilo3HakomuThcs c npubopamu JUisi W3MEpPEHHUs caxapa H
BBISICHUTBH IPUHIUI UX PAOOTHI

3. VY3HaTh 10IyCTUMBIE TOTPEIIHOCTH NPUOOPOB
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4. Bectu HaOmofeHuss 3a  pe3yidbraraMud  HM3MEpPEHUM  C
UCII0JIb30BAaHUEM JIOMAIIIHUX PUOOPOB

5. Bectu HaOmronenusi 3a  pe3yibraraMM  HM3MEPEHUU ¢
UCIIOJIb30BAHUEM J1a00PaTOPHOr0 00OPYAOBAHMS MEAUIIUHCKHUX
YUPEKIACHUN

6. [IpousBecTu cpaBHUTENBHBIN aHAINU3

'mmore30il TaHHOTO HCCIIENOBAHUS CTANO IPEATONOKEHUE O TOM,
yTO HauOoJIee TOYHBIA MPUOOP — 3TO TOT, y KOTOPOIO pPE3yJbTaThbl
U3MEpPEHUs TPUMEPHO MJACHTHYHBI pe3ylbrary u3 Jaboparopuu
MEIULUHCKUX YUYPEKICHUN.

[IpuHuMT U3MEPEHUs OCHOBAH HA TOM, YTO Ha YyBCTBUTEIIBHOE TOJIE TECT-
MOJIOCKM HAHECEH CIIENUANIbHBIN peareHT. [Ipyu B3anMOoneCTBUU TIIFOKO3HI,
coJiepKaIieics B Karie KpOBH, C 3TUM PEareHTOM, MPOUCXOAUT peaKius,
MPUBOJAIIAS K HAKOTUICHUIO 3JIEKTPUUECKOro MOTEHIMata. [JIIoKOMeTp 1o
CUJIE ATOTO IMOTEHIIMAJIa U ONpPEAC/ISIET YPOBEHb IIIIOKO3bl. DTOT MPUHITUII
U3MEPEHUsT HE COBCEM TOuYeH. Ha mpoBeieHuE aHalIW30B OKa3bIBAIOT
BJIMSIHUSL MHOTOUUCIICHHBIE (PAKTOPBI, KOTOPHIE HCKAXKAIOT IOTy4YaeMble
pe3yabTarbl. [IpogomKUTENHbHOTO BPEMEHHM MbI BeIU HAONIIOACHUE C
UCIOJIb30BaHUEM JIByX Moux mpubopoB: Accu-Chek (mpousBogutensb
CIIA) u Gamete Life (Ham oTedecTBEHHBIM MPOU3BOAUTEND T. PKyTCK.)
W3yunB cnocoObl aHaiM3a TIIOKO3bI, MbI BhIOpana MEIUIIUMHCKYIO
7a00paTOPHIO W CHATU KPOBb JJIs HcciiegoBanus. OOpas3ibl KpOBU ObLIH
B3SThl Yy 00y4arouieics, KOTOpOr MOCTABUIIM AMATHO3 — «CaxapHbIi TUabeT
BTOPOTO TUTIA
B xnunnHuke nmabopaHT pacckaszai, 4To OOJBIIMHCTBO TIFOKOMETPOB
U3MEPSIIOT TVIFOKO3Y B IIEJIBHOM KpOBHM, B TO BpeMs Kak JiabopaTopHOe
o0opynoBaHuE OOBIYHO HCIIONB3YET JJIsi aHajdu3a IJIa3My KpOBH — T.C.
KUJKYIO COCTAaBISIONIYI0 KPOBH, IIOJIYYEHHYIO TIOCIE OCaXICHUS U
yaajdeHusl KJIETOK KpoBH. [lo mpuumMHE pa3sHUIBI UCCIETyeMbIX O00pasIloB,
3HAYEHMUsI TITFOKO3bI B 1IEJIbHOM KPOBHM 0OBIYHO Ha 12% Hibke, yeM B Tu1a3Mme.

[TorTOMy, TIpek/ie YeM CpaBHHBATh 3HAYEHHS MPUOOPOB, HaM OBLIO
HEO0OXOMUMO y3HaTh, KaK OTKaJMOpOBaHO OOOpyJIOBaHHE B J1abopaTropuu,
pE3yAbTaThl KOTOPBIX HYXXKHO OBUTIO CpPaBHUTH C JOMAITHAMH, a TMOCTE
MepeBecTr JabopaTopHbIe MUQPPHI B Ty XKE CUCTEMY MU3MEPEHUS, B KOTOPOH
paboTaT N3y4aeMbI€ TIIFOKOMETPHI.

Jlms MHOTHMX JIOme#, IS KOro >KM3HCHHO HEOOXOIUM ITOCTOSHHBIN
KOHTPOJIb yPOBHSI TIJIIOKO3bl B KpOBHU, CTajlio NpoOieMoil, Kakol u3
npuOOpPOB TOUHEE U KAKOW HEOOXOIHMMO HCIOIb30BaTh B IMOBCEAHEBHOMU
JKU3HU?
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B menunuHCcKON 1aboparopuu HaM MOMOTJIN MPOU3BECTH PSII BBIYUCICHUN
B ONPENEICHHONW IPOrpaMMe, MCIOIb3ysl I€MAaTOJIOTHYECKUN aHAIU3aTop
«Sysmex XS 10001»

Pesynbrarhl peacTaBiieHbl B TabIULE:

Accu-Chek Gamete Life Jlaboparopus
4,4 4,9 4,3
5 5,8 4,8
55 6,8 54
6,7 8,1 6,3
4,9 6,1 4,7

Takum 00pa3oMm, CpaBHHMB IIOJYYCHHBIC pE3yJbTaThl, HauOoJee
ONMM3KUE 3HAUCHHUSA K pe3yabraraMm U3 JabopaTopuu IMOKas3al TIIIOKOMETP
Accu-Chek. 1 anga nanpHEHIIEro MCIONb30BaHUS MbI BbIOpajia UMEHHO
ero. B manHoil paGore Mbl MOATBEPAMIIA TUIIOTE3Y, BBHITOJIHUIN JJisi CeOs
OYCHb BAXHYIO 3a7a4y. Pe3ynbraTsl MpOEKTHO-UCCIEA0BATEIHCKOM PAOOTHI
OBLTM JOHECEHBI PebATaMH CBOUM POJICTBEHHHMKAM, KOTOPBIC CTpPajaroT
JTAHHBIM HEYTOM U UM OY€Hb BaXKHBI 00OJIe€ TOYHBIC U3MEPEHHUSI TIIFOKO3HI B
KpPOBH.
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ACTPOHOMMUWH

Casuenko B.B.
HUpkymckuii 2ocyoapcmeenHblil yHusepcumem
veronica.savoirll23@gmail.com

MATHEMATICAL SUPPORT AS A MEANS OF INCREASING THE
EFFICIENCY OF MASTERING THE SCHOOL COURSE IN
ASTRONOMY

Savchenko V.V.
Irkutsk State University

B uensax wusydyenus 3¢G(HEKTUBHOCTH NPUMEHEHUS COBOKYITHOCTU
OPUHLUMNOB  pabOThl  Y4YWUTENss aCTPOHOMHM €  MaTEMaTHUYECKUM
KOMIIOHEHTOM [5], HalleJIeHHBIX Ha TPEOJIOJICHUE MaTeMaTUYECKUX
3aTPpyJHEHUM y TIKOJIBHUKOB, OBUIO pPElIEHO Ha MX OCHOBE pa3paboTaTh
BBOJIHBIA JUJAKTUYECKUM KypCc B acCTPOHOMHIO B BHJE OpOUIOpPHI B
KauecTBE  pa3laTOyHOro  Marepuana  crapuiekinaccHukaM.  Kypce
MPEACTaBIACT COOOW CaMOCTOSITENIbHYIO TMPONEACBTUKY [4], TO03TOMY
MaTepHrall KaXXJoro pasjena JaHHOTO Kypca OyneT MpeljioKeH YYeHUKaM
JUTSL  CaMOCTOSITEIbHOW pabOThl 3a HECKOJBKO CYTOK TIEpPEd YpPOKOM,
MOCBSIEHHBIM ~ COOTBETCTBYIOIIEW Teme. Kaxnapli pasgen JaHHOTO
BBOJIHOT'O Kypca COCTOUT M3

1. Marepuana, axkTyalM3UPYIOIIETO U3JIOKEHHYIO TeMy  JUIs
CTapIICKJIACCHUKOB C TOMOIIBI OMUCAaHUs TPOOJIEMHOW CHUTyalluu U
O0OBSICHEHUS MPUMEHUMOCTH PacCMaTpUBAEMOM TEMBI B peaibHOMN KU3HMU.

2. TeopeTnueckoil yacTu, B KOTOPOH B CXKaTOM BHUJE Mpejiaraercs
OCHOBHAasi TEPMMHOJIOTHS pacCMaTpuBaeMOil TeMbI M B IOJAPOOHOM
(MOHSATHOM)  BHJIE  TPEAOCTABISETCS  OMMCAHWE  MaTEMaTHUYE€CKOTO
KOMIIOHEHTA.

3. Pazbopa  acTpoHOMHYECKOW  3adaud,  BKIIOYAIOMIETO IO
BO3MO>KHOCTH COBOKYITHOCTh NMPUMEHSAEMBIX 3aKOHOB U MaTEMaTHYECKHUX
KOMIIOHEHTOB.

4, IlepeuHss 3aja4 C OTBETaMU ISl CaMOCTOSITEILHOTO pazbopa
yYaIIuMHUCH.

5. 1-2 BompocoB A pedieKCHH B paMKax TEMBI.
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6. Cicka HWCTOYHHUKOB  JIOMOJIHUTEIHHON  WHpOpMAMH IS
O3HAKOMJICHUS YYaIllUMUCA B CBOOOJHOE BpeMs MO KeJaHUI0 (KOPOTKHE
Hay4YHO-TIOIYJISIPHBIE BUIEO, CTaTbW, UIPHl U T.J. MO PacCMATPUBAEMOU
TeMme).

[Ipenmonaraercs, 4YTO  NPOINEAEBTUYECKHMM  KypC  IOBBICHUT
YCIIEBAEMOCTh YYAIIUXCS B MU3YYEHUU MATEMaTUKH M CBSI3aHHBIX C HEH
PEAMETOB.

[IpoxoxaeHue mpon3BoacTBEHHON NpakTUKu B MAOY «AHrapckuii
muneit Nel» mo3Bonmiio peanzoBaTh (GOPMHUPYIOMUNA U KOHTPOJIBHBIN
JTanbl  MNEJArOTMYECKOro  3KcrnepuMmeHtra. KoHcTatupyrommuid — 3Tan
DKCIIEPUMEHTA, COCTOSIIIUM W3 ONPOCHUKA Ha TEMY HCCIEHOBAHUSA
MOTHBAallMM W 3aTPyAHEHUM B H3YYEHUM MATEMATUKU U aCTPOHOMMH,
pa3pabOTaHHOIO ¢ OMOPOM Ha METOAMKH U3YYEHHUS MOTHBAI[UU CTYJEHTOB
A.A. Peana u B.A. SIxynuna, M.B. Mattoxunoii [1], 6bu1 poBeAEH paHee
Cpelly CIly4ailHO BBIOPAHHBIX YYallUXCS CTapIIMX KJIACCOB JAPYTUX LIKOJ
AHrapcka, W €ro pesyibTaTbl T[O3BOJWIM CJAENaTh BBIBOJAB 00
aKTyaJIbHOCTU JaHHOU pa3pabOTKHu.

B kaudectBe (popmupyroliero stana neiarorudeckoro 3KCrepuMeHTa
BO BpeMsl TMpakTUKH ObUl pa3paboTaH U anpoOUpoBaH paszfen
MpONeAeBTUYECKOro Kypca mo Teme «3akoHbl Kemnepa». Coaepxkanue
paszesia COOTBETCTBYET IPUBEAEHHOMY BBIIIE OMUCAHUIO U JOMOJIHSET
Marepuan yuyeOHnka b.A. Boponuoa-BenbsamunoBa u E.K. Crpayra [2].
Jlist mpoBeneHust (OPMHUPYIOMIETO W KOHTPOJIBHOTO dTama 3KCIEepUMEHTa
ObliM  BBIOpAaHbl JBE TIpynmbl ydamuxcs cpean 11 kmaccos,
NPUOIMU3UTEIHHO OJMHAKOBEIE 10 CBOCH yCTIEBAEMOCTH MO Maremaruke. M
B UCIIBITYEMOM, U B KOHTPOJIbHOW rpymnme ObUT MPOBEAEH YPOK B pamMKax
yueOHOro 1miuaHa 1o Teme «3akoHbl Kemiepay #  mIpensiokeHbl
aCTPOHOMMYECKHE M MATEMATHUYECKHE 3aJayd JUIsl PELIEHUs, HO
UCIIBITYEMOM TpyIllle 3a HECKOJbKO JHEeW JI0 ypoka ObUT BbLAAH
pacrieyaTaHHbli B BUJE OpOIIIOP pa3jes MpOINeNeBTUYECKOro Kypca s
CaMOCTOSITEJILHOTO N3y4YEHHUS.

bpourropel  paspemiayiocb  KCHOJIB30BaTh  NPU  [POBEACHUHU
KOHTPOJBHOTO dTana. KoHTposbpHas rpyrma, KOTOpod He ObUT MPeaioKeH
MaTepHall, UCIOJIb30Bala COOCTBEHHbBIE KOHCIIEKTHI M YYCOHUKHU.

[Ipu cocTtaBiieHMM TUIAKTHYECKOTO Kypca U TECTHPOBAHHMS 10 TEME
«3akonsl Kemnnepay Oblna ucnonab3oBaHa moAOOpKa 3ajay, NpUBEAEHHAS B
pasaene «Meronuka» Ha aBTopckom caite IllaroBckoi Haransu
EBrenbeBHbI, mpenogaBaTens acTpoHoMuu mKoiabl No 179 r. Mockssl [3].

PesynbTaThl TecTUpOBaHUS y ABYX TpyHn NpUBEAEHbI Ha puc.l.
Buaum, uto cpennuii 0ania UCHbITYeMOM TPYIIbI 32 TECTUPOBAHUE BBIIIIE,
4YeM y KOHTPOJIbHOW. MakcMManbHO 3a TECT MOXKHO MOJY4YUTh 8 OaIOB.
Bormpoc 2 Obu1 npeuiokeH ydauuMmcs B HeNsiX pedaekcuu, moMor JId UM
pa3paboTaHHBIN KypC MPU PELICHUH 3aa4, U HE OLIEHUBAJICS.
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A \ B | C | D

1 _|Acnbiyemas rpynna KoHTponbHaA rpynna
_ 2 [Kon-o 6ann» Bonpoc 2 Kon-Bo 6aninos
3 | 6 Na 6
4 5 Na 6
51 5 5
6 | 5 na 5

7 5 na 3

8 5 3

9 4 la 2
10 | 3 Ja 2
11 3 Ja 2

12 3 2
13| 2 2
14 | 2 Ja 2

15 2 Het 2

16 2 la 2

17 2 Na 1
8] 1 1
19 1 0
0] 1 0
21 |CpeaHuia Gasr 3,17 2,56
22 |CpepHuid Gann rpynnel no
23 |mateMartuke: 3,83 3,88

Pucynox 1.

HecMoTtpst Ha TO, 4TO cpeaHuil 6ami 3a TECTUPOBAHKE Y UCIIBITYEMOM
IPYIIBI BIIIE, OKOHYATEIbHBIE BHIBOBI 00 3PEKTUBHOCTH Kypca JenaTh
paHO, TOCKOJIbKY (PaKkTOpOB, BIUSIONIMX HA PE3yJibTaT, MHOTO, W MpHU
MPOBEICHUM IKCIIEPUMEHTA B paMKax MPAKTUKU YYECTh OOJIBIIMHCTBO U3
HUX OKa3aJoCh 3aTpPyJHUTEIHHO, OJHAKO HauOoyiee SBHBIA (HaKTop
pa3HUIBI B MaTEMaTUYECKON MOJrOTOBKE ydYalluxcsi BCE ke Obul
npegycmMorpeH. Kpome TOro, O4eBMAHO, YTO HE KaXKIbIM YYaCTHHUK
UCIIBITYEMOM TPYIIIBI HA CaMOM JIeJieé O3HAKOMUJICA C KypCOM B IIOJHOM
00béMe, TOATOMY BCE €lI€ OCTPO CTOUT BOMPOC O MOBBIIIEHUH MOTHUBAIIUU
IIKOJIbHUKOB K M3yYEHHIO Marepuajga U O BHEIPEHUH pa3padOTKu B
oOpa3oBaTeIbHbIN TTpoI1iecC.
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OOPMUPOBAHUE HABBIKOB CMBICJIOBOI'O
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FORMATION OF SKILLS OF SEMANTIC READING AND WORK
WITH TEXT AT PHYSICS LESSONS

Samoilova S.E.
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Anamusupys pesynabratel BIIP, OI'D no ¢wusuke MOXHO cienarb
BBIBOJI, YTO YacCTh OIIMOOK JOIyCKaeTCsl 00y4arouuMuUcs MO NMPUYMHE HE
BHUMATEILHOTO TPOYTCHHS 3aJaHMsl, YTO BEJET K CHIDIKEHUIO WUTOTOBOM
OLICHKU. A, B CBOIO oOdYepelb, HEe CHOPMHUPOBAHHOCTH YHUTATEIbCKOU
ITPaMOTHOCTH OOYCTaBIMBAET HAJIMYME HEJIOCTATOYHO MPOPaOOTAHHBIX
KOMMYHUKATHBHBIX ~ KOMIICTCHIIUM, SBISIOMIMXCS  METaNpPeIMETHBIMU
ISJIIMA OCBOCHHUS y4eOHOM TTporpaMMel [1].

Uwurarenbckass TPaMOTHOCTh, TIOHMMaemas KaK CIOCOOHOCTH
YYaIIUXCSl K OCMBICJICHUIO TEKCTOB PA3JIMYHOTO COACpKaHUsA W (dopmara,
KaK CII0OCOOHOCTh K HCIIOJNIb30BAHUIO MPOYUTAHHOTO B Pa3IUYHBIX
JKU3HCHHBIX CUTYaIllMsIX, B TOM YHCJIE W JUIS JIOCTHIKCHUS CBOMX IICJIeH,
pacimiMpeHusi 3HAHUH W BO3MOXKHOCTEH, CTAaHOBHUTCS HEOOXOIUMBIM
pe3ynbTaroM oOyueHus B cpeaHeil mkoe [2].

Jist popMUpOBaHUS YHUTATENBCKOM TPaMOTHhl Ha ypoKax (HU3UKU
yAENsI0 OOBIIIOe BHUMaHUE paboTe ¢ TeKCTOM. PaboTy ¢ TEKCTOM MOXKHO
pa3fenuTh Ha JIBa BUJA OTO paboTa ¢ TEKCTOM WJIH €ro (parMeHTOM |
pabota c ompeneneHueM Wik (HOPMYIHPOBKOW 3akoHa. s paboTer ¢
TEKCTOM HCIIONB3YI0 HECIOKHBIA TEKCT WJIW TEKCT ¢ OOJBIIUM 00BEMOM
marepuana, u3ydeHHoro panee. IIpemmaraio oOyuarommmcst craenarb
CIEIANIUN WM CTPYKTYPHBIM KOHCIIEKT maparpada, COCTaBUTh TE3HUCHI,
MPOCTOM WM CIOKHBIA TUTAaH MaTepuala, T.€. TMPOU3BECTH BTOPUYHYIO
uH(pOpMALIHIO.

N npeJyiararo CIIHCOK BOTIPOCOB K naparpady,
c(hOpMyJIMPOBAaHHBIX TAKUM OOPa30M, YTO HA YacTh M3 HUX YYallUecs HE
HAWJYyT MPsSMOTO OTBeTa B TekcTe. [[s BBIMOMHEHUS 3aJaHusl y4YEHUKaAM
NPUAETCS CHaYasla BBIJEIUTh (PparMEHT TEKCTa, KOTOPHIH, 10 MX MHEHHUIO,
COICP)KUT  HEOOXOMUMBINM  MaTepHuasl, MpPOaHAJIU3UPOBATh €ro M|
c(hopMyIUpOBaTh CBOUMH CIIOBAMHU OTBET.
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OnHUM W3 BapuUaHTOB MPOAYKTUBHOM paOOThl SBISETCS aHaIU3
penieHus 3aJayd. 3ajJadyd, C [OJHBIM peIIeHHEM OO0ydaroliuecs
aHAJIM3UPYIOT M0 CIIEAYIOUIEMY IJIaHy.

1. O uem uzeT peus B 3agaue?

2. PackpbITh U3MYECKUI CMBICIT YCIIOBUSA 3a/1a4H, TO €CTh ONPEICINUTD,
Kakue (pu3nyecKue MpoIecCchl OMUCHIBAIOTCS B 3a[a4€ U yCIOBUS UX
MPOTEKAHMUS.

. OOBSCHUTD YEPTEK WM PUCYHOK K 3aj1aue.

. IlpokoMMeHTHpPOBaTh pellIeHUE 3a/1a4ul B OOIIEM BHUJIE.

. Cnenate  BBIBOA  Pa3MEpPHOCTH  [Ji1 TEPBUYHOW  IPOBEPKH
MOJTYYCHHOU (DOPMYITBI.

6. [Ipoanann3upoBaTh YUCICHHBIA OTBET.

Pemenne KauecTBEHHBIX 3a7ady MPEACTaBIAET COOOM  TEKCT-
paccyxJeHue, B KOTOPOM MPUCYTCTBYET HECKOJIBKO JIOTMYECKHUX ATAMoB, B
KaXJOM M3 KOTOPBIX BBICKA3bIBAETCS CYXKJIEHHUE O MPOUCXOASAIIMX B
paccMaTpuBaeMoM (PU3NYECKOM MPOILECCe.

o b~ w

1.20. Yo aBaseTCs NPUYMHOM CUJIBHOI'O HarpeBaHUA U CrOPaHUA
MCKYCCTBEHHBIX CIYTHUKOB 3eMJIM IIPU BXOJe B IJIOTHBIE CJIOHM aT-
mochepsbr?

1.21. Ecau ynapuTes MOJOTKOM IO CTAaJbHOM MJIATE, TO MOJIOTOK
OTCKOYMT, & €CJIA TeM Ke MOJIOTKOM yAapHUTh II0 KYCKY CBHHIA, TO
MOJIOTOK He 0TCKOYUT. KakoMy MeTa/LTy IpU yaape nepejgaercsa 60Jb-
me sHepruu? KuHeTHMUYECKYI0 9HEPrui0 MOJIOTKA Iepej yAapoM CYu-
TalTe B 000MX ciaydasgX OJUHAKOBOM.

1.22 ITouemy Hapy»KHBIE YaCTH CBEPX3BYKOBBIX CaMOJIETOB IIPH-
XOMUTCA OXJIAXKIATH C IIOMOIIBIO CIIeHAJbHBIX IPUCIOCOOIeHn?

OOyuaromumcsl mpeajiaral0 CpaBHUTH SIBJICHUS, TOHSITHUS, 3aKOHBI,
dbu3nYecKue BEIUYUHBL. 7 KJAcC: TOHSATUS HHEPIUS U HHEPTHOCTh. 10
KJIACC: CPEAHSA CKOPOCTh U CPEIHSS MyTEBAsI CKOPOCTh, 3aKOH BCEMUPHOTO
TaroreHuss W 3akoH Kymona, 11 kiacc MexaHuueckue KoJIeOaHHS W
aJIeKTpoMarHuTHeie. HeoOxomumo, wucmonib3ys Marepuan mnaparpadoB
HaMTH CXOJICTBA U OTJIMYMS STHUX ITOHSITHH.

Anamm3 Tabnui] «II[TOTHOCTH HEKOTOPBIX TBEPIBIX TEI», «3HAYEHUE
CKOPOCTH HEKOTOPBIX Te» 7 KIacc, «YelbHasi TEIIOEMKOCThY» & Kiacc.
AHanmM3upyeM TaOJUIIB 10 TUIaHy:

1. Ha3eiBanue TaOnump?

2. Yrto mpencrasieHo B Tabnuie?

3. EnuauIer n3aMepeHust TaOIUYHbBIX TaHHBIX ?

4. Kaky1o 3aKOHOMEPHOCTD (3aKoHOMepHOCTH) BbI BuagnTe?

5. [Ipennoxure cBoe 00bSCHEHUE BHISIBIEHHON 3aKOHOMEPHOCTH.
6. EcTb 1M MCKITIOYEHUS U C YEM OHH CBSA3aHBI?

7. Kakoe mpakThyecKoe 3HaUCHUE UMEIOT IaHHbIC TaOIUIIbI?
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CrangapTHOE€ TpUMEHEHUE TaOMUIBl — JIA pEUIeHHWs 3a1ad 110
(¢u3NKe M HECTaHIApTHOE - COCTaBleHHE CcBOUX 3anad. lIpennararo
npuaAyMaTh CBOKO 3aJady M pemuTh ee. Takue 3amanus (HOpPMHUPYIOT Yy
oOydJaronuxcsi yMeHusi pabotarb ¢ TaOJHIEH, TO €CTh M3BJIEKaTh U3 HEe
uHpopmanuio, padborate ¢ Quznueckot GopMyNnoi, ¢ eIUHHUIIAMU
u3MepeHus GU3NUECKUX BEITUYHMH, a TAKXKE BBIPAXKATh MBICTH (PU3NYECKUM
SI3BIKOM.

AHanu3 Qopmysa NpOBOXKY C MEPBOro roja oOyuyeHus (PU3UKHU, YTO
MO3BOJISIET JIydllle TOHATh (U3UYECKUWA CMBICH, CKpBITBIM 3a Heil.
Ananuzupyem Gopmyily 1o CleAyoIeMy IaHy:

. Kak nazpiBaercs hopmymna?

. Kakue pusnyeckne BeTUUNHBI CBSI3BIBACT MEXKTY COO0M?

. Ha3Batp MaTemMaTnyecKyro 3aBUCUMOCTb (PU3NYECKUX BEJIMYUH ?
. KakoB u3nueckuii CMbICI TPEACTABICHHON 3aKOHOMEPHOCTH ?
. EcTb 111 B (hopmyiie nocTostHHbIE KOIPPULIUEHTHI?

. KakoB (puznueckuii CMbICI TOCTOSTHHBIX KO3(PHUIIMEHTOB?

. Kakue npouzBonnbie (OpPMYIIbI MOXKHO €I11€ TOJTYYHUTh?

. OnpenenuTs rpaHULBl IPUMEHEHUS (POPMYIIBL.

Ucnonb3yto mnpuem  «Pa3paborka mmapranku». [Ipemmarato
y4Y€HHKaM pa3paboTaTh HECKOJIbKO BapHAHTOB IIMAPraliku, Ha KOTOPBIX
HeoOxonuMo Hanucarb (Gopmyibsl. Hampumep: HaxoxkaeHHs IMyTH U
BPEMEHU JBUKEHUS, IIJIOTHOCTD BEIIECTBA, CTPOECHUE U NPUHLUIT JEHCTBHUS
OapomeTpa — aHepouja. B KOHIE BBINOJHEHUS ONpPENEISAETCS camas
Jydllias mrnaprajika rno coaepKaHuio, UHHOPMaTUBHOCTH, JU3ANHY.

Mps1 ipubbiBaeM B HH(POPMAITMOHHOM TIOJIE KaXKIIbIi MOMEHT CBOEHU
YKU3HH, IOCTOSIHHO pentasi 3a7a4u 1no oopadorke nHpopmauuu. Mcnomas3ys
pa3nuyHble MPUEMbl OOYyYarOUIMXCSA, MOXHO HAy4YHTh YIOPSAI0YMBATh,
CUCTEMAaTU3UpPOBaTh HWH(MOPMALIMIO, MPEJACTABIATh €€ B BHUAE CXEMBI,
pUCYHKa, KJacTepa, TaOauIbpl M Jaxe rpaduka, a TakkKe HayyuTh
U3BJIEKATh, pa3BopaunBarh MHGopManuo. s Toro, 4ToObl OHU, B KOHIIE
KOHIIOB, HAyUYWUJIUCh TOOBIBaTh 3HAHMS CaMOCTOATENbHO. M 4TOOBI 3TOT
IIPOLIECC MPUHOCUI UM PaOCTh.
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Opranuzanusi 00pa3oBaTeNbHOrO Mporecca Mo Kypcy «OCHOBBI
TEOPETUYECKON 110737009708 IIpENyCMaTpUBAET COYETaHHE
(yHIaMEHTAIbHOCTU MOATOTOBKH YUUTENS C MPAKTHUKO-OPUEHTUPOBAHHOM
NEATEIIBHOCTBIO, OTPAXAIIE TECHYI0 B3aUMOCBA3b CO IIKOJBHBIM
KypcoM ¢u3zuku. Bmecre ¢ TeMm, Teopernueckas (QuU3MKa SBIAETCS
BAKHEHILIEH COCTABHOW YACTBIO YEJIOBECYECKOW KYJIBTYPBbI, U II03TOMY
COOTBETCTBYIOIIMI KypC JOJKEH CTPOUTHCS HA OCHOBE CHHTE3A KYJIBTYpP
[2].

Takag  BO3MOXXHOCTb  OTKpPBIBA€TCS YK€ TNPU  U3YUEHUU
MaTeMaTH4ecKkoil (U3MKH, B pamMKax KOTOpoH Hapsay ¢ (HOpMHUpPOBaHHEM
MaTE€MaTU4YeCKOM  KyJIBTYpPbl  OCYLIECTBIIIETCA  B3aUMOIEPEIUICTCHUE
¢u3nku, MaTeMmMaTuku, My3blkd. [Ipumepom  peanuzanuu — Takoro
B3aMMOJICMCTBHS KYJBTYD SBJISIETCS HAay4dHbIM cemuHap «Maremarndeckas
¢uzrka W My3bIKa», OCHOBHOE COJEpXKaHHE KOTOPOTO CBSI3aHO C
oOcyxaeHueM tembl «OT BOHOBOrO ypaBHeHus Jlanmambepa no «Xopomio
TeMmnepupoBaHHoro  kiaBupa» Horanna Cebacthsina baxa» [1].
Anammzupyercsi KynbTypHbiii ¢on XVIII Beka, Bomieaniero B HCTOPHUIO
LMBWIM3alMM Kak BeK [IpocBemieHus, B paMkKax KOTOPOTO NOSIBUJIACH
ocHoBoronaratomas padora JlanamOepa, naBinas Hauajao0 MaTeMaTH4YeCKON
¢busuke. MaremaTuueckasi Teopusi KojaeOaHUl CTpyHBI JaeT 0OOCHOBAaHHE
3aKOHOB, OTKpHITBIX Iludaropom B VI Beke A0 H.3., U NEPEOTKPBITHIX
nocneactBun M. Mepcennom B XVII Beke. AHalIW3 MY3bIKaJIbHOTO
copepxkanust ypaBHeHust JanamOepa mo3BosisieT BBECTH TaKHE MOHATHS, KaK
OCHOBHOI1 TOH, 00€pTOHBI, TEMOD, HATYPAJIbHBIA 3BYKOPS, KOHCOHAHTHbBIE
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uHTepBasbl. llocnenHee mNOHATHE  WMIUIIOCTPUPYETCS € ITOMOIIBIO
MY3bIKQJIbHBIX POU3BEICHUM.

Haércs aHanu3 HenocTaTkoB NU(aropeickoil TEOpUU MY3bIKH,
COOTBETCTBYIOIIIEW HaTypaJbHOM HAcTpoiike. BBomurcs monstue o 12-
CTYIIECHHOM PaBHOMEPHO-TEMIIEPUPOBAHHOM CTPOE, BBEAEHHOM HEMELKUM
opranuctoM A. Bepkmeiictepom B XVII Beke, U cTaBIIMM OCHOBOM BCeEW
EBpONEUCKON  MY3bIKM.  J[eMOHCTpamueir  BO3MOXXHOCTEHM  HOBOTO
MY3BIKQIBHOTO CTPOS SABWJICSA «XOpOILIO TEMIIEPUPOBAHHBIA KIaBUPY,
co3ganubiii baxom 300 ner Hazan (1722 1), — «My3bikanbHass OMOIUs, IO
onpenesieHnuo berxosena.

Hayunb1ii ceMunap mo3BoJISIET COEAMHUTH CTPOIOCTh MAaTEMATUKUA U
TapMOHHUIO 3BYKOB (DOpTENMHMAaHO, OTpaxass CHHTE3 JBYX KyJabTyp —
€CTECTBEHHOHAYYHOU U MY3bIKaJIbHOM.

B3anmonericteue KYJIBTYpP IpeLyCMaTpUBAET IIPOBEICHUE
MEXIUCHUILUIMHAPHBIX CTYICHUYECKUX HayyHbIX KoH(pepenuwuil. [Ipumepom
aBisitoTcsl  JlekaOpbCckue KBAaHTOBBIE UTEHHS, MPUypodeHHble KO J[HIO
poxnaenuss kBaHtoBod Teopun (14.12.1900 r.). YyacTHUKaMU JaHHOTO
MEpPONPUATUSA  SBISAIOTCS CTyOeHTBl 3 W 4 Kypca, U3ydarolue
KJIACCHYECKYI0 M KBAaHTOBYIO MexaHUKY. B nexabpe 2022 r. mporpamma
KOH(pEepeHIMN Obljla peajn3oBaHa B pamMKax ABYX cekiuil: «OT «HaydyHOU
nosmel» Jlarpanka no kBaHTa naeuctBus Ilmanka» u «llepexkpécTku
KBAaHTOBOU (DM3UKU U OMOJIOTHUNY.

Temaruka TOKIaA0B NEPBOM CEKIHMH MO3BOJIMIIA TPOCIEANTH, KaK Ha
0a3e aHanmuTUYecKoW MexaHuku Jlarpanka — ['aMUJIBTOHA 3apOXKIAIOTCS
OCHOBBI JIJISI TOCTPOECHUSI HOBOM — BOJTHOBOW KBAaHTOBOW MexaHUKHU. Bropas
cekuMsi Obula TMOCBSIIEHA cpa3y JAByM COObITUSIM — JIHIO pOXIEeHHS
KBaHTOBOM Teopur M 100-1€THIO MEpBOro NpemnojaBareisi I€HETUKU B
UYI'TIN — KOVYpITIIY — Caupckoit A3bl CepreeBubl (1922 — 1998).
[Iporpamma ceKIMM TMO3BOJIWJIA  TPOAHAIM3UPOBATh  KpPyNHEWUIIHE
JOCTH)KEHUSI KBAaHTOBOW SMOXH, HAYMHAsi C MCTOPUM TIOSBIICHUS KBAaHTA
NEUCTBUSA, [0 COBPEMEHHBIX YCHEXOB, YyBeHuUaBIIuxcsi HobeneBckoi
npemueit o pusuke 2022 r. (noknaa «3amyTaHHbe (POTOHBIY).

O6cyxnenne Bompoca «llepekpécTkn KBaHTOBOW (U3UKU U
TEHETUKHU ONHUPAIOCh HA KHHUT'Y OCHOBOIIOJIOKHUKA KBAHTOBOW MEXaHHMKHU
Opsuna IIpéaunrepa «YTo Takoe >KWU3Hb C TOYKHA 3PEHUS (PUBUKHY,
KOTOPBIY TTEPBHIM 00paTwil BHUMaHUE (DU3UKOB Ha CBSA3b MEXKIY KBAHTOBOU
MEXaHUKOM u reHeTukoil. KoHdepeHIMs MNO3BONWIA MPOCIEIUTh, Kak
dbopMupoBaIach 31Moxa KBAHTOB M BMECTE C HE — KBAHTOBAs KyJIBTypa.

TpaaMMOHHO KBAaHTOBBIE YTEHHUS 3aBEPIIAIOTCS IPOBEICHUEM
JEeKUMA — KOHUEpTa «My3bIKalIbHBIE MOPTPETHI OCHOBOIOJO0KHUKOB
KBAaHTOBOW Teopum» [4]. B wHcCnoiHEeHWH JIEKTOpa Kypca KBaHTOBOM
MEXaHUKHM 3BydaT Kjaccuueckue ¢oprenuanHbie npousBenenus XVII —
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XIX BekoB, neMOHCTpUPYS TITyOOKYIO CBSI3b JOBYX KYyJbTYp — HAay4HOH H
MY3BIKQIBHOM.

[Ipu 3aBepieHUN Kypca CTaTUCTUYECKON (DU3UKU U TEPMOAUHAMUKHU
IIPOBOJIUTCSI CEMUHAP «30JIOTOE CEYEHUE B TEPMOIUHAMUKE KaK OTPAXKEHUE
rapMoHuu npupoas» [3]. B mporecce oOCyxaeHHsT TEeMbl ceMHHapa
CTYIEHTbl OTKpPBIBAIOT MJisi ce0si HEOXKHIAHHYIO ICTETHUUYECKYIO CTOPOHY
uukia Kapno. I[lpum anamu3e COOTHOWICHUA MEXAY KIIJ TEIUIOBOW U
XOJIOAWIBHOM MAaIlMHBI BBIACHSETCS, 4TO ULWKI KapHOo mnomuuHseTcs
3aKOHAaM TapMOHHMM: 30JIOTOE CEYEHUE, CHUMMETpUsS U HapylleHHas
CUMMETpHS. AHAIIU3 TPUMEPOB U3 JIPYTUX Pa3AesioB (PU3UKU yOEKIaeT B
YHUBEPCAIBHOCTU MPUHIMIA 30JIOTOTO ceyeHus. B pamkax cemuHapa
oOcyXaaeTcss peanu3auusi MpUHLOHMNA 30JI0TOTO CEYEHUsI B MaTEeMarHKe,
JKABOM M HEXUBOW MPUPOAE, APXUTEKTYPE, MOI3UU, MYy3bIKE. TeM cambIM
peanu3yercsl CHHTE3 KyJbTyp Ha 0a3e YHUBEPCAJIbHBIX 3aKOHOB FaPMOHUU.

[Ipyu wu3ydyenuum  TeopeTuueckor  ¢uzuku  dopmupyercs U
uHpopMallMOHHAs KYyJIbTypa B paMKax IMPOBEICHUS KOMIIbIOTEPHBIX
DKCIIEpUMEHTOB. 1Ipu 3TOM Hapsiay ¢ HCHOJB30BaHUEM TOTOBBIX ITAKETOB
nporpaMM B Y4YeOHBIH TMPOIECC BHEAPSIIOTCS Pe3yibTaThl BBITYCKHBIX
KBATU(PHUKAIMOHHBIX pa0bOT, MOJATOTOBICHHBIX CTYyJICHTAMHU CHEIUATbHOCTH
«Dusuka u uHbDOpMaTUKa» (HAIIPUMEp, KOMIBIOTEPHOE 3aHATHE B Kypce
(bU3UKN 3JIEMEHTapHBIX YacTull [5]).
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JAEMOHCTPALIUA 3AKOHA JZKOVJIA-JIEHLHA U
PACIHHPEJAEJEHUA IIVIOTHOCTHU
IHOCTOAHHOI'O JIEKTPUYECKOI'O TOKA B
IHPOBOJHUKAX

Cemupos A.B., Kosagesa H.II., ITonos B.H.,

IlanosasioBa A.B.
Ileoacocuueckuti uncmumym ULI'Y

DEMONSTRATION OF THE JOULE-LETZ LAW AND THE
DISTRIBUTION OF THE DENSITY OF THE DIRECT ELECTRIC
CURRENT IN CONDUCTORS

Semirov A.V., Kovaleva N.P., Popov V.N., Shapovalova A.V.
Pedagogical Institute of Irkutsk State University

TpaauuMOHHO NpH AeMOHCTpaluu 3akoHa J[xoynsa-JIleHna Ha ypokax
GU3MKK B IIKOJIE MCIOIB3YIOT JaMIly HakKalduBaHUs (KOMIUIEKT JIaMIl C
pPa3HBIM CONPOTHUBIICHHEM) U PETYIUPYEMBIA HCTOYHUK TOKAa. O CTENeHH
HarpeBa cOUpaiel JaMIl CyasT BHU3yaldbHO, IO HX W3Iy4YeHHio. B
HACTOAIIeE BpeMs B 00pa30BaTeIbHOM TMPOIIECCE €CTh BO3MOXKHOCTH
UCIIOJIb30BaHMST OCCKOHTAKTHBIX HM3MEpPUTENe Temmeparypsl [1-4],
MOBBIMIAIONIUX HAMIAIHOCTh, HWH(GOPMATUBHOCT U  YOEAUTEIHHOCTH
AKCIEPUMEHTA.

CormacHo 3akony Jlxoyng-JIeHna KOJIMYE€CTBO TEIIOTHI @,
BBIJICIISIEMOE B €IMHUIYYy BPEMEHHM Ha Y4YacTKE LEMH, ONPEHENsIeTCs
MPOU3BEICHUEM KBaJipara CUJIbl JIEKTPUUECKOro Toka I Ha COMpPOTUBIICHUE
R >toro yyacrka:

2=12-R
t

CnenoBarenibHO, €  M3MEHEHHUEM  IONEPEYHOr0  CEUYCHUs
MPOBOJIHUKA, a 3HAYUT U R, T0OJ>KHA U3MEHATLCA TEMIIEparypa ero Harpesna.
C yuerom Toro, uto I = j-§ (j - mIOTHOCTh TOKa, S - IJIOMIATH
MONEPEUYHOr0 CEYEHUs MPOBOJHMKA, Yepe3 KOTOPYIO MpoTekaeT ToK I ) u

L
R=p- S ( p - yaenbpHOE AIIEKTPOCONPOTUBIIEHHUE, a | ITnHa TPOBOAHMKA),

KOJINYECTBO TEILJIOTHI, BBIJICIIIEMOE B €MHUILY BpEMEHU eINHUIIeH o0beMa
V npoBogHuka:
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Takum o00pa3oM, pacrmpeneseHue TeMIepaTypbl MO TMPOBOJHUKY
OyIeT oTpaxarb pacrpeielieHle B HEM IJIOTHOCTU TOKa. DTOT (aKT MOKHO
MCIIOJIb30BAaTh KaK JUIs MOATBEPKACHU caMoro 3akoHa Jlxoyia-JIenna, Tak
U JUIS  HADISJOHOW  JIEMOHCTPAllMM  OCOOCHHOCTEW  pacmpencsieHus
IJIOTHOCTH TOKA B MPOBOJHUKAX PA3HOU T€OMETPUHU.

KoHeuHO, CTOMT NOMHHTBH, 4YTO NOpPU TPAAUEHTE TEMIEpPATyp B
MPOBOJIHUKE OMNPEACICHHOE BIUSHUE Ha TEMIeparypHoe Iojie OyayT
OKa3bIBaTh TEIUIOBbIE IOTOKM KaK B CaMOM IIPOBOAHUKE, BBHUIY UX
JIOCTaTOYHO BBICOKOM TEIJIONMPOBOJAHOCTH, TaK M B OKPY’KAIOLIEH cpene.
Btopoii pakrop HEOOXOIUMO YUUTHIBATH MPU OPUEHTAIIMHU MPOBOJAHUKA B
rPaBUTAllMOHHOM  T[IOJI€ TpU  IIOCTAHOBKE  OJKCIEepUMEHTa.  Tak,
BEpTUKAJIbHAsE ~ OpPUEHTAlMd  MNPOTSHKEHHOTO  MPOBOJHMKA,  BBUIY
BOCXOJIAIIETO BO3AYIIHOTO TEIJIOBOTO IMOTOKA, OyJIeT MPUBOAUTH K Ooee
BBICOKOMY HarpeBy €ro BEpXHEHN 4acTH.

[Ipy mnpoTekaHuu dIEKTPUYECKOrO0 TOKa IO MPOBOJAHUKY €r0
TemIieparypa OyJIeT BO3pacTaTh JO Te€X IMOp, MOKa KOJUYECTBA TEILIOTHI,
MIOJIy4aeMO€ MPOBOJHUKOM M OTAABAEMOE OKPYXKAIOUIEH Cpele, HE CTaHyT
paBHbL. AHanau3 TEMIIEPATYpHOrO MOJsi Ha MOBEPXHOCTU MPOBOAHUKA C
HCTIOJIb30BAaHUEM KOHTAKTHBIX TEPMOJATYNKOB (Tepmornap,
TEPMOPE3UCTOPOB) MPUBOAUT K HAPYIICHUIO TEMJIOBOTO OanaHca. [loatomy,
ONTUMAJIBHBIM BapUAHTOM JETEKTUPOBAHUS PACIpPEICICHUS TEMIIEPATYP
oObeKTa  SBISETCS  HMCIOJIb30BAHUE  TETUIOBU30POB,  MO3BOJISIONIUX
BHU3yaJIU3UPOBATh TEMIIEPATYPHOE MOJIE MTUPOMETPUUECKUM METOIOM.

OnHako TUPOMETPUUECKUN METOJI HU3MEPEHUS YYBCTBUTEICH K
CBOWMCTBAM IIOBEPXHOCTH M, B YACTHOCTH, K €€ OTpaxkarelbHOU
cnocoOHocTu. [losToMy, mpeaBapUTENbHO HAa HMCCIEAYEMBIM MPOBOIHUK
HEOOXOUMO  HAHECTH  PAaBHOMEPHBIM  CJIOM  CBETOIOIJIOIIAIOIIETO
NOKPBITUA. {7151 3TON 11eTM XOpOIo MOAXOAUT MOKPHITHE 00BEKTa YepPHOU
Kpackod. Ecnum MOBEpXHOCTh MOKPBITUS OylIeT MPOSBIATH IVISTHIEBBIC
CBOWCTBa, €€ HeoOXxoaumMo o0paboTarh aOpasWBHBIMH CPEACTBAMHU IO
MAaTOBOI'O COCTOSIHUS.

~

Pucynok 1. Ilpumepvi kongueypayuii nI1aHApHbIX NPOBOOHUKOS
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VYnoOHbIM 00BEKTOM i JAeMOHCTpamuu 3akoHa J[xoyns-Jlenma
SBIISIIOTCA TUIAHAPHBIE MPOBOJHUKU pa3IU4HON KoH(urypauuu (puc.l, 2).
OHU JIerKo M3roTaBIIMBAIOTCS HYKHBIX Pa3MepOB U (POPMBI U3 Pa3IUUHBIX
METaJUIMYECKUX JINCTOBBIX MAaTepHUaNIOB, KOTOPBIE YXKE MOTYT HMETh
CBETOIONIOIIAOLIEE TTOKPBITHE.

6 e
Pucynok 2. TennosuzuonHule uz00paddicenuss niOCKUX npo8OOHUKOE NePeMeHHOU
WUPUHBL NPU PA3HBIX 3HAYEHUSX CUTIbL DTIeKMPULECcK020 MOKdA

JIns neMOHCTpalMM HEPAaBHOMEPHOIO paclpeleeHus IUIOTHOCTH
TOKa B TIONIEPEYHOM CEYEHHHM IPOBOJHMKA Jy4ylle HCIOIb30BaTh
MPOBOJAHUKY, HMMEIONIME KOH(PUTYpAIMI0O KPaeB, OTIUYHYIO OT (POpPMBI
CWIOBBIX JIMHMM. JInst 3TOro Xopomio MOAXOASAT NPOBOIHHUKH C
OpsIMOYTOJIBHBIMU  BBIpE€3aMU  WJIM HMeroue wu3ornyrtyro I'- wimm U-

obpasnyto popmy (puc.3).
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Pucynox 3. Tennoguzuonnoe
usoopasicenue U-obpasznozo nianapnozo
NPOBOOHUKA NPU NPOMEKAHUU NO HEMY
NOCMOSIHHO20 IIeKMPUEeCcK020 mMoKa

TennoBU3MOHHBIE HM300paK€HUS MPOBOJHUKOB TaKXKe MOXKHO
UCIIONIB30BaTh B Pa3JIMYHbIX IUJAKTUYECKUX 3aJaHUAX IS 3aKpEIUICHUs U
IPOBEPKH 3HAHUI 3aKOHOB JJIEKTPOJAMHAMHMKHM. Tak, wumes Habop
TEPMOTPaMM IIPOBOJTHUKOB Pa3INYHBIX KOH(pUrypauui,
AIIEKTPOCONPOTUBIICHUN MTPU UX PA3IUYHBIX COCTUHEHUSAX, MOKHO CO3/1aTh
KOMIUIEKTHI 3a/1a4, HalleJICHHbIX Ha (popMUpOBaHHE YMEHUU rpaduyecku
IIPEICTABIATE PACHPENCICHUE DIIEKTPUYECKOTO TOKA, IPOTHO3HPOBAThH
BJIMsIHUE (POPMBI MPOBOJHUKA HA €r0 JIOKAJIbHBIE SJIEKTPUUYECKHIE CBOICTBA,
COOTHOCHUThH BEJIMYUHBI 3JIEKTPOCONPOTUBICHU B Pa3HbIX KOMOHMHAIUSIX
UX COCIUHEHUH B ICKTPUYECKOM LIETIH.
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AEMOHCTPALIHAS 3AKOHA
QJIEKTPOMATI'HUTHOU UHAYKIINU

Cemupos A.B., Kopasesa H.I1., Ilonos B.H.,

IllanoBasioBa A.B.
Ileoazoeuueckuti uncmumym UI'Y

DEMONSTRATION OF THE LAW
OF ELECTROMAGNETISM INDUCTION

Semirov A.V., Kovaleva N.P., Popov V.N., Shapovalova A.V.
Pedagogical Institute of Irkutsk State University

OnHoil W3 OCHOBHBIX JIEMOHCTPALMIl 3aKOHA 3JIEKTPOMArHUTHOU
WHIYKIAH B CPEIHEH IIKOJIEC SIBIISETCA IMPOBEICHUE SKCIIEPUMEHTOB Ha
OCHOBe oOopymoBaHusi u3 yueOHoro komiuiekra «Tpancdopmarop
YHUBEpCAIbHBIN». [JImsi  3TOro  OOBIMHO  HUCHONB3YETCA  KaTyIlKa,
IIOAKJIIOUCHHAsl K TajlbBAaHOMETPY, W JIMHEHMHBbIM Mar"utT. llpu asuxeHuu
MarHuTa B Karylmike W BONMM3U He€ HAOMIOMAIOT OTKJIOHEHHE CTPEIKU
rajbBaHOMETpA.

Take, s NEMOHCTpPALMM 3aKOHA SJIEKTPOMAarHUTHOW HHAYKUIUU
UCTIONIb3YeTCs  KaTylllka, HajaeTras Ha pa3oMKHYThIH  U-oOpa3Hblit
MarHutonpoBoJ. KaTyika moakiato4aeTcs K MCTOUHHUKY [IEPEMEHHOTO TOKa
u (hopMHpYyET B OKPYXKAIOIIEM MPOCTPAHCTBE IMEPEMEHHOE MAarHUTHOE
oJie, KOHLIECHTPUPYEMOE MarHUTOMPOBOJIOM. JlokazarenbcTBOM
BO3HUKHOBEHUSI HWHIYKIIMOHHOTO TOKAa B 3aMKHYTOM 3JEKTPUYECKOM
KOHTYpPE TpPH H3MEHEHUH IPOHU3BIBAIOLIEIO €ro MAarHUTHOTO TIOTOKa
ABJISIETCS. CBEUECHHE JIaMIlbl BO BTOPUYHOM  TJIOCKOM KaTyIlike JH0O0
NBIKEHHE (WM DJEKTPOMArHUTHAs  JICBUTAIMS)  KOJIBIIEOOpPa3HBIX
MPOBOAHUKOB C WX OJHOBPEMEHHBIM HarpeBoM. JlJIsi TOATBEPXKICHUS
HarpeBa MPOBOASIIMX KOJIEI[ BO3MOXKHA MX TEpefada ydaluMmcsl B PYKH,
yTo yOemuTenbHO, HO HeOe3omacHO. TemriepaTypa HarpeBa Kojiell B
MEPEeMEHHOM MAarHUTHOM Toje MoxeT jpgocturate ~100°C, u mnepen
nepefayel ydammmcs HeOOXOIUMO JOXKJIAThCs, KOrJa OHa MOHU3UTCS 0
npueMJIeMbIX 3HaueHuW. Takke, Mpu OONBIIOM KOJIUYECTBE YUYEHHKOB,
JKETAIIMX TOJEPkKaTh KOJIbIA, BpeMs AEMOHCTPAlMA HEONTHUMAJIbHO
YBEJIIMYUBACTCHI.

NHdopmMaTuBHOCTH, HAMIIAHOCTh U 0€30MaCHOCTh HKCIIEPUMEHTOB C
KOJIbIICOOpPa3HBIMU  MPOBOJAHUKAMHU MOXKHO 3HAYUTEIBHO IIOBBICUTb,
COMPOBOJIMB JIEMOHCTPAIMIO €€ TEIUIOBU3HMOHHBIM H300paKEHUEM, TEM
Oonee, uTo B (DyHKIIMOHAT COBPEMEHHBIX TEIUIOBU30POB BXOJUT IEepeiada
M300paKeHUs Ha KOMITBIOTEP WK Cpa3y Ha MPOEKIIMOHHOE YCTPOMCTBO.
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Hcnonb3zoBanue TEIJIOBU30pa  JOIOJHUTEIBHO MO3BOJISIET
JEMOHCTPUPOBATh  TEIUIOBOE  JACHCTBME HMHAYKIMOHHOIO TOKa Ha
NPOBOAHUK C (pUKcaluell Temneparypbl ero Harpera. OJHOBpEMEHHOE
HaONIOICHUE CHUJIOBOTO MArHUTHOTO  BO3JCUCTBUS HA  3aMKHYTBHIU
IPOBOAHUK C WMHIYKUMOHHBIM TOKOM M HarpeBa MM 3TOr0 MPOBOJHHUKA
CHOCOOCTBYET MOHUMAHUIO OCHOB 3JIEKTPOAUHAMUKH.

i 19/10/2022
a 7
Pucynok 1. Kamywxka c U-06paznvim macHumonpogooom u 08yMsi aIiOMUHUEBLIMU

KOJIbYamt, 0OHO U3 KOMOPbIX UMeenm paspes. a — pomozpaghust;, 6 — mepmopamma
obwvexma

CrnenyeT OTMETUTb, YTO HA MPOBOASIIUE KOJIbIIA JJISI UX KOPPEKTHOM
BU3yaJIU3alliy TEIUIOBU30POM JKEIAaTeIbHO MPEABAPUTEILHO HAHECTH CIIOM
CBETOMOTJIOMIAIOIIETO TTOKPHITHS, HAIPUMED, C TTOMOIIbI0 YEPHON KpPACKH,
Mapkepa.

19/10/2022

a 0
Pucynok 2. Kamywrka ¢ U-06pasnvim MacHUmonpo8ooom u 08yMsi yeibHblMU
KOJbYAMU 0OUHAKOBOU 2eOMEMPUL U PAZHBIM YOCTbHbIM IJ1eKMPOCONPOMUBTIEHUEM
(Mamepuanvl: antoMuHUll,; Hceneso). a — pomoepagus, 6 — mepmoepamma oovekma
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Kak npumep TEmI0BU3HOHHOTO COMPOBOXKACHUS IKCIEPUMEHTOB MO
BO3HUKHOBEHUIO MHAYKIIMOHHOTO TOKA B 3aMKHYTOM MPOBOJISIIIIEM KOHTYpE
MOXKHO MIPUBECTH CJICYIOIINE IEMOHCTPAILINH, OTACIbHBIC ATAMbl KOTOPHIX
IIPEACTABJIEHBI HA puC. 1 n 2.

B xome »skcmepumeHTa C IEJIbHBIM W Pa3pe3aHHbIM KOJbIIAMU
TEIUIOBU30p  (DUKCUpPYET 3HAYMTENbHBIM HArpeB IEIbHOTO  KOJbIla
WHIYKIIMOHHBIM TOKOM M OTCYTCTBHME HarpeBa pa3pe3aHHOro KOJbla, TaKk
KaKk B Pa30MKHYTOM TPOBOJSIIEM KOHTYpE OJICKTPUUYECKUH TOK HE
peanuzyercs (puc.1).

Taxxe sddextna n Pusmyeckn WHPOPMATUBHA TEIMIOBU3MOHHAS
JEMOHCTpAIMsl HAarpeBa HWHAYKIIMOHHBIM TOKOM  IIEIBHBIX  KOJIEI]
OJINHAKOBOM F€OMETPUM, HO U3 Pa3HbIX MaTepuasioB (puc. 2).

BusyanpHo ABMXKEHHE B IEPEMEHHOM MAarHUTHOM TOJI€ 3aMKHYTOTO
IPOBOJSIIETO KOJIbLIA (PUKCUPYETCS, €CIU CUIIOBOE BO3JEHCTBUE HA HETO CO
CTOPOHBI MAarHUTHOTO TOJISI IPEBBIIIACT ACHCTBYIOIIYIO CHITY TSXKECTH. J{is
QIIOMUHUEBBIX  KOJIELl, HUMEIOIIMX  Malyld Maccy M HH3KOE
AIIEKTPOCONPOTUBIICHHE, 3TOT 3G (DEKT ABMKEHUS (WIIH DJIEKTPOMAarHUTHOM
JIEBUTAIUMH) BhIpakeH sipko. OH Takke XOpoiro GUKCUPYETCS U Y METHBIX
KOJIEI] MEHBIIIETO MOIMEPEUYHOro CeYeHUs (UIsl YMEHBIICHHUS] MacChl, BBUILY
Oosee BBICOKOW MIOTHOCTH Meau). K coxkaneHuio, oObIYHO B yuyeOHOM
komruiekte «TpaHchopmarop YHHMBEpCAIBHBIN» OTCYTCTBYIOT KOJIBIIA,
MMEIONIUE OJMHAKOBYIO T€OMETPUIO M Pa3HOE 3JIEKTPOCONPOTUBIEHUE, HO
UX HECJOXXHO W3rOTOBUTH JONMOJHUTENbHO. Konbilo ¢ pa3zmepamu,
COOTBETCTBYIOIIMMH ~ATIOMHUHUEBOMY KOJIbI[y, HO M3TOTOBJIEHHOE W3
XKeye3a, IMEET 3HAYUTENBHO OOJIBINE MAacCy M AJICKTPOCONMPOTUBIeHUE. B
pesyaprare 3(PQEKT CUIOBOIO BO3ACHCTBUS HAa HEro CO CTOPOHBI
MAarHUTHOTO TOJISI TPOSIBIISIETCA ¢J1a00 M BU3YaAIIbHO (DUKCUPYETCSl CUTYyaIus
KaKk y aJIOMHUHHEBOrO KoJiblla ¢ paspe3om (puc.l, 2). B Toxe Bpems,
TEIJIOBU30POM PETUCTPUPYETCS HArPEB KOJIbIA, YTO CBHUJIETEILCTBYET O
MPOTEKAaHWU B HEM WHIYKIIMOHHOTO ToKa. [Ipu aToM Temmeparypa Harpepa
JKEJIE3HOTO KOJIblIa HI)KE aJIOMHHUEBOIO, BBHUAY €ro OOJBIIETO
AIIEKTPOCONPOTUBIICHUS.  J[eMOHCTpalus 3aKkoHAa  AJIEKTPOMArHUTHOM
WHYKIIUU C KOJBIIAMHU U3 Pa3HBIX MaT€pUajioB TAKXKe MO3BOJIAET OOCYAHUTh
BONIPOCHl TOBEJEHUS B MArHUTHBIX TOJSX MaTepUaioB C Pa3HOU
MarHUTHOM MPOHUIIAEMOCTBIO.

[TonoOHbBIE HPKCHEPUMEHTHI 11€JIECOO00Pa3HO MPOBOIUTH HE TOJIBKO
IpY U3YYCHUHW 3aKOHA SJICKTPOMArHUTHOW WHIYKIWW, HO W HAa MTOTOBBIX
3aHATHSIX, TaK KaK WX OOBSCHEHWE 3aTparvuBacT IIMPOKUN MEPEUYCHb TEM
ANIEKTPOIUHAMMKHU, YTO CIOCOOCTBYeT (HOPMHPOBAHUIO IIEIIOCTHOTO
npeAcTaBiIeHus U 0osiee NTyOOKOMY MTOHUMAHUIO €€ OCHOB.
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K METOJUKE ITPEINIOJABAHUA TEM «<HOBBIE
3BE3/1bI» U «PEHTTEHOBCKUE BAPCTEPbBI»
B KYPCE ACTPOHOMMHA

Cepniii A.H.
Yupescoenue obpazosanusn « bpecmckuii cocyoapcmeennulil yHugepcumem
umenu A.C. Ilywrkunar
alexey sery(@mail.ru

TO THE METHODOLOGY OF TEACHING THE TOPICS «NOVAE»
AND «X-RAY BARSTERS» IN THE COURSE OF ASTRONOMY

Sery A.lL
Educational establishment Brest State A.S. Pushkin University

B kypce actpoHOMuM (KaK UIKOJbHOM, TaK M BY30BCKOM JIJisi
OTJEIbHBIX (DU3UKO-MATEMAaTUUYECKUX CIEIHUATbHOCTENW) H3y4aroTcs, B
yacTHOCTH, TeMbl «HoBbie 3Be3abl» U «PeHTreHoBckue Oapcrepbb». [lns
0o000IIeHNssT M 3aKpeIieHusT  Marepuajga  MOXHO BBIIOJHUTD
CPaBHUTEJIbHBIA aHAU3 3TUX THUIIOB OOBEKTOB B BHUJE NPEIJIOKEHHBIX
Hke Tabmun 1 u 2. [Ipu uUx cocTaBieHHH, B YAaCTHOCTH, MOTYT OBITh
HCTOJIb30BaHbl UCTOUHUKH [1, c. 181-182, 423-424; 2, c. 358-359; 3, c.
104, 108; 4, p. 273-274, 413; 5, c. 423-424, 430-431] u npyrue.
CocraBieHue WM YaCTUYHOE 3alOJHEHHUE IMOJ0OHBIX TaOJIHI] MOXKHO
npeajiaraTh y4alldMcsl B Kaue€CTBE CAMOCTOSITENbHBIX 3aJaHUN C IEJbIO
Pa3BUTHUS AHATUTUYECKOTO, CTPYKTYPHOIO U APYTUX BUJOB MBIIIUICHUSI.
[TyOnmukarmus siBIsICTCS JOTOJIHEHUEM K [6, ¢. 21].
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Enuropuan YPCC, 2004. — 544 c.
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[lymkuHa: ¢6. MaTepuasnoB Hay4.-lIpakT. ceMuHapa, bpect, 12 anp. 2022 r. /
Bbpect. roc. yu-T um. A. C. [lymkuna ; mog o6m. pen. A. W. Ceporo. — bpecr:
bpl'Y, 2022. -39 c. - C. 21.

Tabnuua 1. — CpaBHUTENbHAS XapaKTEPUCTHUKA HOBBIX 3BE3]] U
PEHTI€HOBCKUX OapcTepoB (CBeAeHUS 00 aKKPELMH U HEKOTOPBIE Ipyrue

BOIIPOCHI)

HoBrle 3Be31b1

Pentrenosckue
OGapcTepsl

1.1. 3Be3ma, Ha KOTO-
PYIO IIPOUCXOJIUT aK-
KpeIHs.

benblil kapiuk.

Heutponnas 3Be3na.

1.2. 3Be3na, ¢ koTopoi
MPOUCXOJIUT AKKPEIIUSI.

3Be3/1a MO3IHETO
CHEKTPAJIBHOTO
KJIacca MaJjion
CBETUMOCTH
(KpacHBIN KapJIHK
WJIW JIpyTasi 3B€3/1a).

Kpacuslii kapiuk.

2.1. CocraB akkpe-
UPYEMOT0 BEIIECTBA.

[IpenmyiiecTBEHHO
BOJIOPOJ, XOTS
TeJINEBHIC BCIIBIIIKU
TOXKE HE UCKITIOYCHBI.

[IpeumyiiecTBEHHO
reJivii (1o CpaBHEHUIO C
BOZIOPOJIOM ).

2.2. Korga npouncxoaut
BO3TOPAHHUE.

[Ipy HOCTMKEHNN COOTBETCTBYIOIINX
KPUTHYECKHUX 3HAYCHHUI TEMIIEpaTypbl U

IIJTIOTHOCTH.

2.3. Bo3moxeH 1u
BBIOPOC BEIIECTBA C
MTOBEPXHOCTH 3BE3/Ibl,
Ha KOTOPYIO
MIPOUCXOJIUT AKKPEIHS.

Ha.

Kak npaBuiio, Her, Tak
KaK I'paBUTAILIMOHHOE
I10JI€ HEUTPOHHOM
3BE€3/1bl CIIMILIKOM
VHTEHCHUBHO.

3.1. IlepBoe oOHapy-
KCHUE.

B npeBnoctu (5321
10 P.X.).

B cepenune 1970-x
rOJIOB.

3.2. KonnuectBo obHa- | 1o 10 B ros. JlecsaTku.
PY/KEHHIA.

3.3. IlpoctpancTBenHOe| OOHAPYKEHBI B BonpmmHCTBO — B
pacIOJIOKEHUE. MiieyHoM 1yTH U B npeaenax 30° ot

JIp. TaJlaKTHKaX.
Panbiie momexoi

OBLII0 MEK3BE3IHOE
IIOIVIOIIEHUE CBETA.

HamnpaBJICHUS Ha
rajJakTH4IeCKUU
3KBATOp, HEKOTOPKIE — B
IAPOBBIX CKOITJICHUSIX.

4. [Toxoxkne 0ObEKTHI C
HWHBIM MCXaHU3MOM
N3JIYYCHHU.

KapJ'II/IKOBBIG HOBEIC.

["amma-6apcTepsl.
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Tabnuna 2 — CpaBHUTENbHAS XapAKTEPUCTUKA HOBBIX 3BE3] U
PEHTI€HOBCKUX 0apcTepoB (BpEMEHHBIE MACIITA0bl U SHEPIE€THUECKUE

NOKa3aTeIn U3IyYeHuUs)

HoBrle 3Be3151

Pentrenosckue
O6apcTepbl

1.1. MaTEepBaNIbI MEXK-
Ty BCTIBITITKAMU JIJIST
00BEKTOB OBICTPOTO
THUIIA.

OT necATKoB 10 COTEH
JeT (HOBTOPHBIE HOBBIE).

He npeBocxonsar 10
CEeKYyH/]I.

1.2. NHTEpBAIIBI MEXK-
Jly BCIIBIIIKAMH TS

OT IECATKOB OO0 COTEH
TBICSY JIET

J10 HECKOJBbKHUX
JTHEH (JIECATKOB

00BEKTOB MEJICHHOTO | (TTPEANOI0KUTEIBHO), 4acoB).
THIIA. €CJIU TTIOBTOpHAS
BCIIBIIITKA BOOOIIE
BO3MOYKHA
(KJmaccH4YeCcKHe HOBBIC).
1.3. Bpems pa3zButus Heckonbko nHEH. Or 0,1l cmo5c.

BCIIBIIIIKH.

1.4. Bpems 3aTtyxaHus
BCITBIIIIKH.

10-20 ngHei y ObICTPBIX
00BEKTOB, 10
HECKOJIBKUX MECSILIEB Y
MEIJICHHBIX OOBEKTOB.

Ot 3 cno 100 c.

1.5. Bpemennsie xa-
pakTepucTuku (o0iue
3aMeyaHus).

Bo03MOXHBI BTOpHYHBIE
BCIIBILIKH C
YMEHbUIAOLICHCS
aMILIUTYZOU, BCIIEICTBUE
4ero BO3BpaT K
IIEpPBOHAYAJIbHON
CBETHUMOCTH MOKET
JUIUTBCS IECSTKH JIET.

HNurepan mexny
BCIIBIIIKAMU HE
SIBJISIETCS
MOCTOSTHHBIM
(Bapuanuu ot 3—
50%), T.e. BCHBILLIKA
HEJb3s CUUTATh
NEPUOANYECKUMU.

2.1. Ilonnas sHeprus
U3JTYYEHHUS].

10*-10"" spr.

10*-10°"pr.

2.2. CBETUMOCTb.

MoXeT MEHSIThCS Ha
HECKOJIBLKO TIOPSIIKOB (10

6).

10*°-10°" spr/c B
CIIOKOMHOM (haze,
10*"-10® spr/c Bo
BpEMsI BCIIBITIIKHY.

2.3. Inana3oH [Ipenmy1iecTBEHHO [IpeumyniecTBEHHO
W3JIYyYCHUS. BUIUMBINA, HHOTJIA PEHTIEHOBCKUU.
(1OTIOTHUTENBHO)
uH(PaKPACHBIII.
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METOAUKA ITPOBEAEHUSA
NHTEI'PUPOBAHHLBIX YPOKOB MATEMATUKU
N ®U3UKU

CrenanoBa C.A.
MynuyunanvHoe 6100xcemnoe 06w eobpazosamenbHoe yupedcoeHue
Monvrunckas cpednsas obweobpazosamenbHas WKOIA
sokolovasvan@mail.ru

METHODOLOGY FOR CONDUCTING INTEGRATED LESSONS IN
MATHEMATICS AND PHYSICS

Stepanova S.A.

Municipal budgetary educational institution Molkinskaya secondary school

@denepanbHbli  TOCYIapCTBEHHBI  0Opa3oBaTelbHbIA  CTaHAAPT
(®I'OC) cpennero (moaHOrO) O0IIEro 00pa30BaHUs YCTAHABINBAET HOBBIE
TpeOOBaHMsI K pe3ysbTaraM OOy4YeHHus, B TOM UHCIE M K OCBOCHHIO
MEXIPEIMETHBIX CBSI3€HM, KOTOpPhIE OPUEHTUPOBAHBI Ha (POPMUPOBAHME
YHUBEpPCAIbHBIX  Y4YEOHBIX  JEUCTBUI M y4eOHO-TIO3HABATEJIbHBIX
KOMIIETCHIIUM.

B ®I'OC BelmeneHbl  CACAYIOIIME  IPEAMETHBIE  00JacTH:
«MaTeMaTHhKay, BKIIOYaroIIas B ceOsl U3yuyeHHe MPeMETOB «MaTeMaThuka 1
nHpopMaTuka» W TpeaMeTHass o0JacTh «ECTECTBEHHbIE HAyKH», K HEH
OTHOCATCS HAYKU: «(PUBHKAY, «XUMHUS», «OHOTIOTHS».

Pesynomamer  0byuenusi  mamemamuke — OONCHBI  OMPAANCATND
cneoyouue YMeHusl:

ONHUCHIBaTh (PU3MYECKHE TPOIECChl W SABJICHHUS MPH TMOMOIIU
MaTeMaTUYCCKOM MOJICIIH;

pasBUBATb YMCHHA pPAllMOHAJIBHO IPHUMCHATH AOKA3aTCIIbLCTBA IIPHU
PCIICHUN MAaTCMAaTUYCCKUX 3a1a4,

YMCHUA pa6OTaTB C KOMIIBIOTCPpHBIMH CPCACTBAMU [JIA PCUHICHUSA
MaTCMaTU4YCCKHUX 3a1a4 U (1)I/IBI/I‘ICCKI/IX IMpOoLECCCOB;

yMeHHEe CBOOOIHO OMEpUpPOBaATh MOHATUAMU: ONpEeIeHUE, aKCHOMa,
TEeOpeMa, J10Ka3arelbCTBO, PABHOCUIIbHBIE (DOPMYIMPOBKH YTBEPKICHUH,
oOpaTHOE U IPOTUBOIOJIOKHOE YTBEPKICHUE;

YMEHHE IPUBOJAUTH IPUMEPBI U KOHTPIIPUMEPHI;

YMEHHE BBIBOIUTH (DOPMYNBI M MPUBOAUTH JOKA3aTEIbCTBA, B TOM
YHUCJIE METOJIOM «OT IIPOTUBHOIO» U METOJIOM MaTEMaTU4YECKON NHTyKIIUH.
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Pe3zynomamur 06yuenus no npeomemy pusuxa 00n24CHbL OMPANCAMD .
3HAHWE OCHOBHBIX (PM3MUECKUX 3aKOHOB, TTOHSITUH, BEJIMYNH;
0CO3HAHUE POJIH PU3NKHU B (HOPMHPOBAHUU KPYT030pa;

npuMeHeHUE GU3HUECKUX TEPMUHOB, TIOHATHI ¥ 0003HAUCHUIA;

BJIaJICHUE METOJaMHU HAy4yHOTO IMO3HaHUs (HaONIONEHUE, OMHCAHUE,
AKCIIEPUMEHT);

YMCHHUC 000CHOBATH PCHICHUC 3aJlad Ha OCHOBC (1)I/IBI/II-I€CKI/IX
3aKOHOB,

pa6OTaTI> C (1)H31/IT-IGCKI/IMI/I BCIIMYMHAMM.

PaccMmoTpeHHbIe YMEHUS SIBISIIOTCS OCHOBOW JUIsl OCYIIECTBICHUS
MEXIPEIMETHON HMHTETpallid MaTeMaTUKu W (QU3UKH B CpEeIaHEH
0011e00pa3oBaTeILHOM IIKOJIE.

Cywecmseyem kiaccuguxayus uHmMecpUpOBaAHHbIX CBs3ell HA YPOBHE
Ce0YIouUX 3HAHUL U BUO08 OesTMETbHOCTU:

- UHTErpals Ha YPOBHE TEOPETUUECKUX 3HAHUM, IPABUII, TEOPEM M3
JIpyroil Hayku (Hampumep, maremarudeckas teopema «lIpoekuusi cymmbl
BEKTOPOB Ha OCh», MOKET NPUMEHSATHCS TPU U3YUEHUU SIBIICHHUI).

-MHTErpalvsi Ha YypOBHE 3HAHUM, pPACKPBIBAEMBIX IOCPEIACTBOM
A3bIKa: MCIOJB30BaHUE OMNEpaluii ¥ NpUMEHEHHE MOHATHH W3 Apyrou
HayKu (Hampumep, NOpH U3YYEHUH MEXAHUYECKUX SIBICHUM MOXHO
MPUMEHUTH 3JIEMEHTHI BEKTOPHOM anreOphr).

- WHTErpainus Tpu MOMOIM HHGOPMAIIUU, WUTPAIOIIE OCHOBHYIO
pOJIb: HCIOJIB30BAaHUE METOAOB JPYrol Hayku (Hampumep, Ha ypokax
TEOMETPUM PEIICHHE 3aJlad KOOPJAMHATHBIM METOJIOM TP HW3Y4YEHUU
MEXaHUKH).

- MHTErpalys Ha ypOBHE BHJIOB JESTEIbHOCTU (HAIpUMEpP, YMEHUE
COCTaBJISITh 337]a4M B MAaTE€MaTHKE MO 33a/laHHOMY YPaBHEHUIO MOXET OBbITh
UCIIOJIb30BAHO B Kypce (QU3HKN).

Cywecmgyem memoouka oOy4eHusi ¢ npuMeHeHuem UHmezpayuu 8
YuebOHOU 0esimelbHOCMU, COCMOSUWYIO U3 Mpex CIMyNneHeu.

[lepBas cTyneHb: opraHuzaiusi y4eOHOro mpoiecca OCyuieCTBISIeTCS
TaK, 4TOObl YUYEHHKH MOIJIM 3aKPENUTh M MOBTOPUTH MOJIYyUYECHHBIC paHEE
3HaHus. [Ipu BBEIEHMM HOBOTO Marepuajia IO BO3MOXHOCTH CJEAYEeT
BKJIIOYATh Marepuall U3 CMEKHON JUCHIUILIUHBI.

Bropass crymeHb: BHUMaHUE YYECHHMKOB aKIEHTUPYETCS Ha
CaMOCTOATEILHOM M3yUYeHUU 3HAHUN U3 UHTETPUPOBAHHBIX AUCIHUILUIUH Oe3
sTana noAroToBku. C MomMoIpo JaHHOTO TPEOOBAHUS YUUTETh ONPECISIET
YPOBEHb 3HAHUW U YMEHUW YUYEHUKOB IPUMEHATb MEKIIPEAMETHBIEC CBS3U.
3areM, yunuTeab TpeOyeT OT IIKOJIBHUKOB MPUMEHSATh MOHATUS U (PAKTHI U3
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CXOKMX AucuuIUIMH. [IpuBeneM npumep: MareMaTud4eCcKUM anmnapar MOKET
OBITh MPUMEHEH MPU PACCMOTPEHUHN PUZNUECKUX 3aKOHOB U SIBICHUH.

TpeThsi cTyneHb: y4HTeNb OOBICHSET MPOSBIECHUE OOIIMX 3aKOHOB
JIUAJIEKTUKA Ha YpOKAaX NAaHHOW NIHMCIUIUIMHBL. Y4YallMecs COBMECTHO C
YUUTEIEM HaXOMST IIPAKTUYECKOE IPUMEHEHHE W3YYEHHBIM
TEOPETUYCCKUM 3HAHUSM U SIBJICHUSAM B COBPEMEHHOM MHUpE.

Hcnonb30BaHNe TNEpPEYUCICHHBIX CTYyNEHEeH, JaeT BO3MOXKHOCTD
OLEHUTH PE3yJbTaThl, IOCTUTHYThIC INKOJbHUKAMHU; OIPENEINUTh, KaK
ydaliyecs NepeHOCAT 3HAaHUS U3 OJHOW yueOHOH MUCIMILUIMHEI B IPYTYIO;
OLIEHUTh B3aUMOJICHCTBHE YyUUTENs] W YydYalllUXcd NpU peau3aluu
UHTETPUPOBAHHBIX YPOKOB.

[Ipu wuHTerpanuu ypokoB (U3UKM M MaTeMaTUKU CIEIyeT
aKIEHTUPOBATh BHUMaHHE YYCHUKOB Ha TO, YTO MaTeMaTHYECKHUIl ammapar
MO3BOJISIET OOOCHOBBIBATH M 00001IaTh JIHOObIE (DU3UUECKHUE 3aKOHBI U
Teopuu. TakuM o0Opa3oM, BBIJEIMM OCHOBHBIE TPUEMBI peaU3alUU
MEXKIMPEAMETHBIX  CBSI3ed  MEXKIy  IUCHUIUIMHAMH  «pHU3UKa» U
«MaTeMaTHKay:

- UHTETpaIys GU3NKA U MAaTEMATUKU TTPOUCXOINT 32 CUET MOSIBICHHUS
HOBBIX MAT€MaTUYECKUX MOJEICH M METONOB PEIIECHUS MOCTABIECHHBIX
3a1ay;

- MareMaTU4eCKUl CJIOBaph 4acTO HAXOAWUT IMPUMEHEHHE Ha YPOKax
busuku, s 00bsICHEHUST GU3HUECKUX SBICHUA U TIPOIECCOB, TEM CaMBIM
JaBasi BOSMOXHOCTh OTKPBITHIO HOBOTO B (PU3HUKE;

- MareMatMka W (pu3WKa HAYMHAIOT pPa3BUBAThCA BMECTE, KOTAa
MIPOUCXOJUT TPUMCHCHUE TEOPETHUYCCKUX 3HAHWK W3 MaTeMaTWKH, Ha
KOTOPBIX 0azupyeTcs: hu3ukKa.

UToObI yCIENHO pealn30BaTh UHTETPUPOBAHHBIE YPOKU, YUUTEIIO
MaTeMaTUKH CIEAYeT PAcCMOTPETh MPUMEPHI pElIeHUs 3aJad U3 Kypca
bus3uky, 0003HaYeHU (PU3MUECKUX BEIUYMUH. YUUTEN0 (PU3UKU, B CBOIO
ouepeb, HEOOXOAMMO O3HAKOMHUTBCS C  COJIEPKAHUEM  IIKOJbHOU
porpaMMbl MO MaTeMaTUKe, MPUHATON B HEW TEPMUHOJIOTHEH U Mopauein
ydeOHOro  Marepuasiia, 4ToObl  BIaJeTh HAa  ypokKax  OOIIUM
«MaTEMATUYECKAM) SI3BIKOM.

CIHHUCOK JIMTEPATYPBI

1. Porarkuna P.B. Kputepuu n moxazarenu 3(h(eKTHBHOCTH MHTETPUPOBAHHOTO
nojxo/a B OOy4YeHMM Yy4Yalluxcs MaTepualbHbIM U MHGOPMaLMOHHBIM
texHonorusiMm / P.B. Porarkuna // Beiciiee oOpa3zoBanue ceromns. — 2008. -
Ne 4. - C. 82-84.

2. OenepalbHblii  TOCYTAPCTBEHHBIN 00pA30BAaTEIBHBIA CTAHAAPT CPEIHETO
(momuoro) ob6mero o6pazoBanus (PI'OC COO). Ilpukaz MwuHoOpHAyKH
Poccun ot 17 mas 2012 . Ne 413. C. 29.
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®OPMUPOBAHUE HAYYHO - ECTECTBEHHOH
®YHKIIMOHAJIBHOM TPAMOTHOCTH HA
YPOKAX ®U3UKU

Tarwpckas E.B.
MBOY 2. Hpxymcka COLL Ne 4
etaura@mail.ru

FORMATION OF SCIENTIFIC AND NATURAL FUNCTIONAL
LITERACY IN PHYSICS LESSONS

Tayurskaya E.V.
MBOU Irkutsk secondary school No. 4

Krto-T0 M3 «MynpeIx» ckazall, 4TO HapOA, KOTOPbIA AyMAaeT HA OJWH
rog Bmepén - BeIpamuBaeT xje6. Hapom, koropeiii aymaer Ha 10 et
BHepén - BbIpamuBaeT caja. Hapon, koropsiit gymaer Ha 100 jet Bnepén -
BBIPAIIMBAET MOJIOJOE TTOKOJIEHNUE.

Ve He TepBbIid roJ Mbl TOBOPUM O (DyHKLIHOHAIBHOM IPaMOTHOCTH,
ATO JNEHUCTBUTENBHO OYEHb BAXKHBIM BOIPOC B Pa3pe3e HOBOIO IOAXOMA K
O0OyYE€HHIO U MPENnoIaBaHuUs.

MBICAUTENBHBIA TPOLECC HAYMHAETCA TOTNA, KOIZNAa BO3HUKAET
3ajlaya WM npobiieMa, y KOTOPOil HET TOTOBOro crnocoba pemeHus. Eciu
€CTh CTPEMJICHHE YTO-TO TMOHSTh, B YEM-TO Pa300paThCs, TO 3/E€Ch TOXKE
pedb UIET O MbIIUICHMH. Kak MOBBICUTh MOTHBAIMIO K OOYYEHHUIO Y
COBPEMEHHBIX IKOJIbHUKOB? Kak BOBIE€Uh yUYEHHKOB B 0Opa30BaTEIbHBIM
nporecc? Kak HaydnTh yuutbcs?

DTH BOMIPOCHI SKETHEBHO 3a7aeT ceOe Kaxk bl yunTenb. 1 moHsTHO,
YTO MPHUIILIO BPEMSI U3MEHUTD MOAXO0 K O0YUEHHUIO.

Pa3BuTre TBOPYECKOTO MBIIUIEHUS YPE3BBIYANHO BaXKHO IS
pebenka. Toabko TBOPYECKH MBICISIINI YEIOBEK JOCTUTAaeT OTPOMHBIX
pE3yNIBTaToB B JTI000H cepe.

OyHKIMOHAIbHAS TPAMOTHOCTh CBsI3aHa C TOTOBHOCTHIO: JOOBIBATH
3HAHUS, TPUMEHSTh 3HAHUS W yMEHUS, OILICHUBATh 3HAHUS W yMEHUS,
OCYILIECTBIATh CAMOPAa3BUTHE.

HeBo3mo:xHO BO Bpemsi oOpa3oBaTesIbHOTO Tpolecca (popMupoBaTh
OJHYy W3 KOMIeEeTeHIuW. Hampumep, mpu H3rOTOBICHUM MOJAEIEH IIpU
MOJITOTOBKE MPOEKTOB PEOCHOK Pa3BUBAELT:

YUTATEIbCKYIO TPAMOTHOCTD MPU MOKMCKE HHPOPMALIUU O BUIAX MOJAEIEH, O
IIOATOTOBKE MAaTepHUAJIOB JUIA U3TOTOBICHUU MOJEIIN;
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MaTeMaTH4eCcKyl0 TPaMOTHOCTb MpPH IOCTPOCHUU PUCYHKA, YEPTEKEH,
Tabmu1l, pacuera no GopMymnam;

CCTCCTBCHHO-HAYYHYIO TI'PaMOTHOCTbL IIPpH IIPOCKTHUPOBAHHMKU MOICIIH,
IMPUXOAUTCA UCKATb OTBCTHI HA BOIIPOCHIL: IIOYCMY CJIICAYCT ACJIaTh MOACJIb B
TAKOM BHJC, 4 HC B IPYIOM U T.[.,

q)HHaHCOBYIO I'paMOTHOCTB - KaKol HCII0JIb30BaTh MarcpHrall, YTOOBI U HE
O4YCHb OIOpOro, HO YTOOKI U YIIYYIIUTb KQa9YCCTBO MOICIIN,

m00anbHble KOMIETEHIIMHM - MHTEpeC peOEHKa K MOJEIUPOBAHHIO
MNOJTOJIKHET €r0 K U3yYEHHUI0 HOBOTO Marepuaia u T.1I.

KpCaTuBHOC MBIINIJICHUC — B IIPOHOCCCC H3TOTOBJIICHHHU MOACIIH, MOIKCT
3aXO0TCTh CACIAaTb MOACJIb KPACHUBCC, YIYUIIHUTb CHO Ka4CCTBa, HaWUTU
KpCaTuBHLIC PCIICHUA B USMCHCHNH KOHCTPYKIIMH U T.[.

dopmupoBarre (YHKIIHMOHATHHOW TPAMOTHOCTH TO3BOJUT PEIIUTH PSI
3aj1au:
* OIICHWBAaTh YPOBEHb MIPEIMETHBIX 3HAHUH U YMCHHUIA;
* OIICHUTH YPOBEHB PA3BUTHUS 0OIICYyICOHBIX YMEHUN U HABBIKOB;
* OIICHUTh CIIOCOOHOCTh CaMOCTOSITENIBHO TPHOOpETaTh 3HAHUS U
BBIOWPATh  CIOCOOBI  JEATEIHbHOCTH, HEOOXOMUMBIE JJIS  YCIEUTHOM
aJanTalii B COBPEMEHHOM MHpE, T.€. PE3yJIBTaTUBHO JIEHCTBOBATh B
HECTaHJIAPTHBIX CUTYAIUIX;
* (opmupoBaTh MTO3HABATEIIHLHBIN WHTEpEC qgepe3 pa3BUTHE
HCCIICIOBATEIIBCKON KOMITCTCHITHH
NMEHHO »OTHM HaBBIKM TIO3BOJISIIOT  YEJIOBEKY COIOCTaBIIATH,
aIalITUPOBATHCS, W MPABUJIBLHO JCHCTBOBATH B ONPEICICHHBIX CHUTYyaIHsX,
NPUMEHSIS TTOJTyYCHHBIC 3HaHUA. ECii yyammiicss cymen mpruoOpecTH TaKue
HABBIKU, OH Oy/IET JIETKO OPUEHTUPOBATHCS B COBPEMEHHOM PEaTbHOCTH.
EcTecTBeHHOHAYYHO T'PaMOTHBIN YEJIOBEK CTPEMHUTCS Y4aCTBOBATh B
apTyMEHTHUPOBAaHHOM  OOCYXXJIEHHH  MpoOJeM,  OTHOCSIIUXCS K
€CTECTBCHHBIM HAayKaM M TEXHOJIOTHSIM, YTO TPEOyeT OT HETo CIIECTYIONTUX
KOMIIETEHTHOCTEH:
> Hay4YHO OOBSCHSTH SIBJICHUS;

> [OHUMaTb  OCHOBHbIE  OCOOEHHOCTHM  €CTECTBEHHOHAYYHOTO
UCCIIEZIOBAHNUS;

>>HHTEpPIPETUPOBATh JIAHHBIE M HCIIOJIb30BaTh HAy4YHbIE JOKa3aTeIbCTBA
JUTSI TIOYYEHUS BBIBOJIOB.

Jist Toro, 4ToObl pEWIMTh 3aJadyy B pEaJbHOM JKU3HHU, MBI
oOpaiaemcs 1100 K M3yYEHHOMY IIa0JIOHY, TM00 K COOCTBEHHOMY OIBITY,
an00 K HEM3BECTHBIM paHee MPUMEPAM U3 OKpYyxKarolero mupa. s toro,
4TOOBI MCIOJIB30BaTh JIBa MOCJIEIHUX CIOCO0a, HY)KHO yMETh HaOlrOaaTh,
001yMbIBaTh, ONMPATHCS HA TO, YTO YEJIOBEK KOIZA-TO BUAEI, CIbIIIAN WU
omryman. BceM 3TuM HaBbIkaM MOXKHO Hay4dUTh PeOEHKAa Ha ILIKOJbHBIX
YpOKax.
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s cebst 1 maBHO peminia, yTo MH(popMarus mo (Qu3uke AOKHA
BbI1aBaThCsl B A0COJIFOTHO Pa3HBIX BHUJIaX, BEb UMEHHO 3TOMY MBI JOJIKHBI
HayuyuTh Aeteil. Hanpumep 3agaya no ¢pusuke Ha OIHY U TYKE TEMY MOXET
ObITh pacyeTHOM, rpauyeckoil, B BHJE€ TaOJULbI, HA COOTBETCTBUE. Bce
9TH BUABI MBI BUauM U B OI'D u B EI'D.

Ha cerogusimauii geHb UMeeTcss OOJNBIIOE KOTMYECTBO Pa3IMYHBIX
TYpPHUPOB, HWHXKEHEPHBIX OJUMIIMAJ TPU BBIIOJIHEHUU KOTOPBIX HET
YETKOTO OTBETAa — TaK HA3bIBAEMBIE 33/1a4M C OTKPBITBIM OTBETOM, 3/1€Ch
MHTEPECHEE METOJI U MOAXO/IbI K TOMCKY MPABUIIBHOTO OTBETA.

S B TeueHHE HECKOJIbKMX JIET HUCIOIb3yl0 TexHosoruto TPU3 B
cBoeil pabore. Metoauky TPM3 mMokHO Ha3BaTh IIKOJIOW TBOPYECTBA, €€
JI€BU3 — TBOPYECTBO BO BCEM: B IIOCTAHOBKE BOIIPOCA, B NPHUEMAX €ro
penienus, B oJadye Marepuaia.

"MoxHo rosoputh Bce". I netu roBopsAT, npuaymeiBaroT. IlycTs yuarcs
BO3paKaTh IMENArory M Apyr APYyTY, HO apryMEHTHPOBAHO, Ipemiaras 4To-
TO B3aMEH WJIM JOKa3bIBasl.

B pesynprare oOydeHuss y JeTed BO3ZHUKAET MOJIOKHUTEIbHOE

AMOLMOHAJIBHOE OTHOLIEHUE K YPOKaM :

* BO3pAacTaeT MO3HABAaTENIbHAsl AKTUBHOCTh U HHTEPEC;

* JIETCKUE OTBETHI CTAHOBATCS HECTAHAAPTHBIMU, PACKPETIOIICHHBIMH;

* y JeTed pacumpsieTcs Kpyro3op, MOABISIETCS CTPEMIICHHE K HOBU3HE, K
(dhaHTa3upPOBAHUIO;

* peuyb CTAHOBUTCSA ropaszo 0osiee 0Opa3HON U JIOTUIHOM;

e Omaromaps mnpuMeHeHuto TPU3-TexHoOnOruM Ha YpOKax HPOUCXOTUT
FapMOHM3alMs JUYHOCTH: JIEBOE MOJYIIAPUE PA3BUBACTCS IPU AHAIU3E
IIPOTUBOPEYMI M MOUCKE MYTEW pEelIeHUs 3aJa4yu, a 3a MPaBbIM OCTAETCS
TBOPYECKHUH Mpouecc, BooOpaxeHue 1 GpaHTazus.

Ha ypokax ¢ ucnonb3zoBanneM TPU3 3HaHusi, yMEHUSI U HABBIKU HE
TPAHCIHUPYIOTCA OT YUMTENs K JeTsAIM, a (QOPMUPYIOTCS B pe3ylbTare
caMOCTOsITeTbHOM paboThl ¢ uH(popmanueit. bonemoe mecto B TPU3
OOy4yeHHWH 3aHUMAEeT CaMOCTOSITENIbHAs  TBOpYECKas  JAESTENbHOCTD
y4Jaluxcs, HarpaBJICHHAs! Ha MOJIyYE€HUE HOBOTO PE3YJIbTaTa.

CIHHUCOK JIMTEPATYPBI

1. Twn A.A., Kympssues A.B., by6ennoB B.1IO., Cepemunckuii A. «Teopus
pelieHus u3o00peTaTebCKux 3a1a4», Mocksa, 2012r.

2. Anprirymniep I.C., 3notun b.JI., 3ycman A.B., ®unaroB B.M. «Ilonuck HOBBIX
UJIeH: OT 03apeHUs K TEXHOJIOTUM», TamO0B, 1989r.
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INPEIIOJABAHUE OBIHIEOBPA3ZOBATEJIbHbBIX
JAUCHUIIIMH (PU3UKHN) C YUETOM
INPODPHAITPABJIEHHOCTH INPOI'PAMM (110,
PEAJIM3YEMbIX HA BA3ZE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Tenrankun C.A.

IIpenooasamenv I'AIIOY HO « Upxymckuii mexnoiocuyeckuti Koaneoncy

TEACHING GENERAL EDUCATION DISCIPLINES (PHYSICS)
TAKING INTO ACCOUNT THE PROFESSIONAL ORIENTATION OF
VOCATIONAL EDUCATION PROGRAMS IMPLEMENTED ON THE

BASIS OF BASIC GENERAL EDUCATION

Tengaikin S.A.
Lecturer GAPOU 10 Irkutsk Technological College

CTyneHTsl Ha TIEPBBIX YPOKaX 3aJaf0T BOMPOC 3a4€M U JUIsl YeTO HY>KHA
¢usznka? MHOTHE TPOCTO HEAOYMEBAIOT, IOYEeMYy OdTa JUCITUIUIHMHA
SIBTISICTCS 00513aTEIbHBIM B KOJIJICIIKE.

Bce crymeHTBl  yTBepXKOaroT, uro mpodeccus «MeHemKep 110
pojakam» COBEPIIEHHO HE CBS3aHA ¢ (PU3UKON U ATOT MPEAMET HUKAK HE
OPUTONATCS UM B JKM3HU. W MCKpEHHO HE MOHMMAIOT, 3a4€M U3y4aTh 3TOT
npenMeT Jaxe Ha 0a30BOM YpPOBHE.

OcHoBHast oOpa3zoBareibHas 3amada (U3UKUA - 3TO CHOPMHUPOBATH
o0IMe KOMIETEHIIMU C yYE€TOM WX MPOeCCUOHATHLHOW HAMPaBICHHOCTH,
MoMOorasi pa3BUBAaTh JIMYHBIE Ka4eCTBA ISl KaPhEPHOTO POCTa MOJIOAOMY
CHEIUAIKCTY, C MUCIOJIb30BAaHUEM TOTYYEHHBIX 3HAHWHM B JajbHEHIIEM, B
TOM YHCJIC | JIJIS TIOJTyYEHHUS BBICIIIETO OOpa30BaHUSI.

UtoObl 00ecneunTh BOCHPUSITHE Y4YEOHOro Marepuana IeJI0CTHO U
dbopMHUpOBaHUS HMHTETPUPOBAHHOTO O0PA30BATEIHLHOTO pE3yabTara IS
YCIEIIHOTO BBIMOJHCHHSI TTPO(PECCHOHANBHBIX TPYIOBBIX JICHCTBHMA, a HE
OTICIBHBIX (Pa3pO3HCHHBIX) 3HAHMA M YMCHHMHA Ha YpoKax (GU3UKH S
OOBSICHSIO, YTO B OCHOBE 3aKOHOB SKOHOMHMKH JIEXKAT KJIIACCUIECCKUE 3aKOHBI
bU3UKH.

Hens mpodunupoBanusi B npodeccUOHATLHOM OOy4YeHUU (DU3UKU U
peanu3ainuyi MeXAUCIUIUIMHAPHBIX CBSA3€H MPU MPEnolaBaHuy PACIIUPUTH
U yoIyOWTh  3HAHUSA, TIOKa3aTh  MPAKTUYECKOE TMPUMCHCHHE B
npoecCHOHATBHON ACSITEIBPHOCTH, TOOYIWTHh CTYIACHTOB MOIXOAWTHh K
BEITIOJTHEHUIO 3aJaHW ¢ TBOPYECTBOM W TIOMOYh WM €rO MPOSBUTH,
BEIpa0OTaTh yMEHHE OBICTPO MBICIUTh, IMYTEM KPATKOTO W3JIOKCHHUS
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MBICIIC W YMEHHEM TMPUMEHSATh B TNpakTHKe. B o0ydeHum Qusnke
OTPOMHYIO POJIb UTPAIOT 33/1a49H MPO(HEeCCHOHATLHON HAPaBIEHHOCTH.

C BBeZileHHMEM CTaHJIAPTOB HOBOIO MOKOJICHHUS aKTyaJlbHOM cTajlia TeMa
MEXKIIPEIMETHBIX CBsA3eH (DU3UKU C IKOHOMUUYECKUMU TUCITUTIIIMHAMH.

PeanuzoBath MeEXNpeaMeTHble CBSI3M  (U3UKUM U CIICUATIbHBIE
HKOHOMUYECKHE JTUCITUTUTMHBI (opranuzanuu KOMMeEpY€eCKOM
NEeSITeTbHOCTH, TOBapOBEJEHUS, CAHUTAPUU M TUTHEHBI, TEXHOJIOTUU
PO3HUYHOM TOProBiAM) B TIOJIHOM Mepe TO3BOJSIET caelarb B
npodeccuoHaIbHOM y4yeOHOM 3aBefeHUH. Takue CBs3U (HOPMUPYIOT
pPa3BUTHE KPUTUYECKOTO MBINUICHHS, CTIOCOOHOCTh BBIPAOOTKE yMEHHI B
Pa3HBIX CUTYallUSIX MPUMEHATHh CBOW 3HAHUS, MTyTEM HM3YUYCHUS SIBICHHUU B
Pa3HBIX aCMEKTax U C pa3HbIX CTOPOH.

Kypc «®u3ukn» oueHb 0ObEMHBIN IO CBOEMY COJEPKAHUIO, HO BpEMsi
Ha H3yYECHHE OTBOJUTHCS HE TAaK MHOTO M TPAAUIMOHHBINA MpoIEece
oOydyeHHsi, HE B TMOJHOM Mepe TMO3BOJIET padboTaTh C KaxXKIbIM
00y4JaronuMcst OTACIBHO.

Jlnst ycTpaHeHus 3Toi MpooOieMbl B KOJUIEIXKE Mbl HCTIONIb3YEeM CUCTEMY
nudpoBoro ob6pazoBaTebHOTO pecypca «MoOuiabHOE DIEKTPOHHOE
O6pazoBanue» (M30) ans HENPEepbIBHOTO OOYYEHHS U Pa3BUTHUSL, KOTOPAs
MOXKET HCIOJB30BaThCSA JJIA TPOBEACHUS 3aHATUH B JAUCTAHIIMOHHOM,
CMEIIAaHHOM, U TPAJIULIUOHHOM (opMmare.

MoOunsHOE AIIeKTpOHHOE 00pa3oBaHue- 3TO 0Opa3oBarebHas OHJIAH-
CUCTeMa, TpPH TOMOIIM KOTOPOH TpemoaaBarelib OOBIYHBIN TIPOIECC
oOydeHHusl TpeBpaljaeT B HWHHOBAIIMOHHBIM 00pa30BaTEIbHBINA MPOIIECC
corpynanuectBa. UWHTepdeiic cucreMbl «MoOWIBHOE 3JIEKTPOHHOE
oOpa3zoBaHue» SIBJISICTCS UHTYUTUBHO MOHSATHBIM C JOCTATOYHOM IMaHENbIO
WHCTPYMEHTOB.

[Ipu wucnonp30BaHUU OHIANMH-TIIATGOPMBI  MPENoAaBaTe I  MOTYT
MPOBEPUTH, YCIEITHO JIM CTYACHT YCBOWJ MaTepua, MyTeM MpeaIoKeHUs
MIPOBEPOYHON paboThl, BHIOpaB M3 cnucka. [IpernomaBarens cpasy BUIUT
pe3yNbTaThl  BBITIOJIHEHUS, TOCJE BBIMOJHEHUS 3aJaHUs CTyJACHTaMH.
[IpenogaBatenb BBICTABISET OIEHKHA, TPU HEOOXOAUMOCTH MOXKET
MIPOKOMMEHTHUPOBATH WJIM OTIPABUTH Ha J0PaOOTKY 3aJjaHuE.

B pamkax ucmonp30BaHUs MEKIPEIMETHBIX CBA3EH HA ypoKax (pU3NKU
C DKOHOMHUYECKHMH JUCIHUIUIMHAMHA TIPpU OOYYEHUH CTYACHTOB KOJUIEIKA
no cnenuanbHocTu «KoMMepuus» OOBACHSI0 TPUMEHEHUE TEOPUU U
3aKOHOB (DM3HKH TIPH PEIICHUU 3a71a4 YKOHOMUKH.

Hanpumep: W3yuyenue ¢usukn HaumHaem ¢ Owuorpaduii ydeHbBIX
¢bu3uKoB, cTaBMMH Jaypearamu HoOeneBckod mpeMuu Mo SKOHOMUKE U
BCEMUPHO U3BECTHBIX SKOHOMHUCTOB, KOTOpble cTanu Jlaypearamu mo
busuke:

- HWcaak Hproton B 1696 romy ObUI Ha3HAYEH JUPEKTOPOM
KoponieBckoro  MoHeTHOTO JBOpa (YTO MPUMEPHO COOTBETCTBYET
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COBPEMEHHOW JIOKHOCTU «pykKoBoauTtenb lLlenTpanbHoro banka»), u B
nocinenytomme 30 ner (T.e. IO CBOEM CMEpPTH) OH PYKOBOAMJI BCEH
HSKOHOMUKOM AHIIMU. OCHOBOMOJIOKHUK pPe(OpPMbl SKOHOMHUKU AHIIIHU
(aHTIMIiCKOE YKOHOMHYECKOE 4Yyl0), MOoJyduBIIed Ha3BaHue «Benukas
IepeUYCKaHKa»

- Slm  TunGepren Hunepmanackuii 3KOHOMHUCT (coBMecTHO .
Opurrem), naypear HobGeneBckol nMpeMuu 10 SKOHOMHKE, YAOCTOCHHBIM B
1969 r. Oxonuunn ¢usnueckuit axynsrer JlelaeHCKOro yHUBEPCUTETA B
1926 1., B 1929 1. monmy4us TOKTOPCKYIO CTEIEHB 0 (hU3HUKE.

- PoGepr DOHrm AmepukaHCKHH SKOHOMHUCT (coBMecTHO ¢ KiraiiBom
['penmxepom), naypear Hobeneckoit mpemun, ynocroeHusiii B 2003 romy.
B 1964 romy momyuun crenenb OakamaBpa B Komtemxe YumbsmMca, a B
1966r. B KOpHENbCKOM YHHBEPCHUTETE- CTENIEHb MAarucTpa 1o (u3mke.

Hanee npu wusyueHnn Tembl «HMccnedosanue 3agucumocmu Cusibl
mpeHnus om eeca menay, CTyIeHTaM OOBSCHAETCS, UTO B )KMU3HU YEJIOBEKA,
OpUPOE€ U HSKOHOMHUKE TpEHUE HUMeeT OoiblIoe 3HayeHue. B omHux
CllydasXx TpEHHE MOXET OBbITh BpPEIHBIM U TOTJAa €ro CTpeMsTCs
YMEHBIIIUTh, B JIPYTUX CIy4asx TPEHHUE MOXKET OBbITh MOJIE3HBIM U €ro
CTaparTcsi yBEIMYUTh. Ha [aHHOM 3aHATHE NPOBOJUMM AHAJIOTUHU
BO3JICHCTBUS CUJIbI TEPHUS B (DU3UKE U DIKOHOMUKE.

®OU3UKA: Cwia TpeHus - 3TO CuUJA, BO3HHUKAWOIIAS IpHU
CONPUKOCHOBEHUU JABYX TEJI U MPEMSITCTBYIONIAs WX OTHOCHUTEIbHOMY
JNBIKEHUIO. [IpUurHOl BO3HUKHOBEHHUSI TPEHHUSI SIBISIETCS LIEPOXOBATOCTh
TPYLIMXCS IOBEPXHOCTENW M B3aUMOJICVICTBUE MOJIEKYN 3TUX ITOBEPXHOCTEN.
Cuiia TpeHUs 3aBUCUT OT TOTO, KAK CHUJIBHO MOBEPXHOCTH MPUKATHI APYT K
JpyTy, OT MaTepuasa TPyLUIUXCs MOBEPXHOCTEN.

IKOHOMMUKA: Hccnedosanue 3agucumocmu cuibl mMpeHusi 8
9KoHoMuKe (meopeme Koyza).

N3nepkku, KOTOpbIE HANPSAMYIO BIMSIIOT Ha KOHEYHYH) CTOUMOCTH
npoaykiuu. @upMa ChIpbe 3aKyIaeT, JIoied HaHMMAaeT, O0eCreYrBaeT
pabOTHUKOB MaTepraIaMy U TEXHOJIOTUSIMU, YTOOBI B PE3YJIbTATEe MOTYUUTh
KOHEYHBIM MPOAYKT, B UTOTOBYIO CTOMMOCTH KOTOPOTO OyAyT BXOJIUTH BCE
3arparsl npousBoactBa. Ho ecmbv ewe 00un omoenvHwlii U0 pacxooos,
0e3 KOmopwvix HaA COBPEMEHHOM PbIHKE KOMRAHUA 6PAO U CMOMHCEem
odonmuces. Imo max Hazvleaemvle mpancakyuonnvle uzoepycku (Cuna
mpeHus 8 IKOHOMUKeE).

®du3nka: «CBeT Kak »dJeKTpOMarHuTHas BoiHA. MHTepdepenms,
mudpaknuss u gucnepcus cBeray. MDO Hateprer-ypok . BomaHoBEIE
cBoiictBa cBera. Wurepbepenuus u audpakuus (https://edu-4.mob-
edu.ru/ui/index.html#/bookshelf/course/290/topic/3915/lesson/9135.

N3yuasa temy «/lucnepcus ceera» orBedaeMm Ha Bompoc: «Kak nsera
paznuyaer niasz?y.
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Ha ypoke oObsicHsieTcsi, oTKyzna O0epyTcs 1Bera (Oelblid, YepHbIi), KaK
BOCIIPUHUMAET I71a3 YEJIOBEKA MPEIMETHI B LIBETE, @ B CyMEPKaX BCE CEepoe.
JKOHOMUKA: Biusnue yeemog YNaxko8Ku NpoOYKmMo8 NUMaHus Ha

PACKynaemocmo.
Tabnuia 2. BnusiHue UBETOB yHAaKOBKM MPOAYKTOB MUTAHMS Ha
pacKylaemMoCTh
IIBer ymakoBku | Biausinue

KpaCHbIN B0O30Yy’KJIaeT anmeTUuT

OenbIit BOCIIPMHUMAETCH, KakK HU3KOKAJIOPUMHBIN
MPOAYKT

3€JICHBIN CUMBOJI  JKOJOTHYECKHM  YHCTBIX NPOIYKTOB

(panbplie BOOOIIE ObBUT HEOPUMEHUMBIM IS
YIaKOBKHM MPOAYKTOB);

OpaHXKEeBbII HEJOpOTHUE MPOAYKTHI (CIACTH WM HAMUTKUA C
3armaxoMm anejibCuHa);
YEPHBI C | CHMBOJI JIOPOTHX MPOJYKTOB BBICOKOTO KauyecTBa
30JI0TOM (moporue BUHA U KOHbBSIKH)
3akioueHne

TakuMm 00pa3oM s CTaparoCh W3MEHUTh OTHOUIEHHE K (PU3HKE MYTEM
UCIIOJIb30BaHMS  (DU3MYECKUX  3aKOHOMEPHOCTEW B  HJKOHOMHUKE H
pPa3bACHUTh, YTO MHEHHE «(PHU3MKA- 3TO ONHO, a 3KOHOMHKA- COBCEM
JIpyroe» SBIISIETCSl OUIMOOYHBIM, M MPHU JIIOOBIX PACCYX ACHHUSIX O 3aKOHaX
HYKOHOMUKH 00s13aTe€JIbHO OYyIyT MPUMEHATHCS 3aKOHBI (DU3UKH.

Hcxons u3 ckazaHHOTO, MOXHO C/I€NIaTh BBIBOJI, YTO Li€JICHANIPABIICHHAS
U HAyyHO OpraHU30BaHHAs B3aUMOCBS3b B INPENOJAaBaHUU (UUKU U
JUCHMIUIMH ~ HKOHOMMYECKOTO0  IMKJIa  CIIOCOOCTBYET  aKTHUBU3ALMU
MBICITUTENIBHON ~ N1€ATENbHOCTH,  PA3BUTHI0  NPO(ECCHOHAIBHBIX U
TEOPETUYECKUX YMEHUI W HaBBIKOB CTYIAEHTOB, 4YTO B JajbHEHIIEM
CIIOCOOCTBYET BO3pacTaHUIO MHTEpEca CTyIAeHTOB K ¢usuke. Heobxoammoe
YCIIOBHE TMOBBILIEHUS KA4eCTBAa IIOATOTOBKH MOJIOJBIX CIIELHAINCTOB
JOCTUTAETCS] MYTEM NPaBUIBHOTO M CUCTEMATHYECKOIO OCYIIECTBICHUS
MEXAUCIUIUIMHAPHBIX CBSI3EH.

CIIMCOK JIMTEPATYPbI

1. https://pandia.ru/text/80/608/91352.php

2. https://mob-edu.ru/spo/

3. https://pedsovet.su/publ/164-1-0-1809

4. Ky3zpmuna, E.II. TlpodeccronanbHas HampaBI€HHOCTb MPENOIaBaHUS
¢usuku B CIIO / E.II. Ky3pmuna. — Tekcr: HemocpeacTBEHHBIN //
Momnogo#t yuensiii. — 2019. — Ne 37 (275). — C. 144-146. — URL.:
https://moluch.ru/archive/275/62355.
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YCUWJIEHHUE BOCIIUTATEJIBHOI'O
MOTEHIIUMAJIA OBYUYEHUSI: HOBbIA ®OPMAT
YPOKA

Tepckux E.K.
Mynuyunanvnoe xazénnoe yupexcoenue 2opooa Mpxkymcka
«HUnpopmayuonno-memoouueckull yeHmp pazeumus 00pa308anHusLy
terskih-elena@list.ru

STRENGTHENING OF THE EDUCATIONAL POTENTIAL:
A NEW LESSON FORMAT

Terskikh E.K.

Municipal public institution of the city of Irkutsk Information and
Methodical Center of Development of Education

B xonie 90-x magame 2000 romax CI0KHIOCH MHEHHE O TOM, UTO
dakTuueckod 3amaued yuurtens (U3MKA OOyUYEHHME YYAIllUXCS CBOEMY
npeameTy. BocnuTaHwe ke JIMYHOCTM — y4alllUXCSl, MX B3DIAJIOB,
yOeXKJeHUl, I1IEHHOCTHBIX OpHUEHTAlluid TPEANoyiaraioch W Jlaxke
JEKIIAPUPOBATIOCH, HO (DAKTUYECKU OBLIO MOy THOM 3a/1a4ei.

CeronHst y4yuTedb JO/DKEH CTaTh, MPEXJE BCEro, BOCHUTATEIEM
CBOUX TMHUTOMIIEB, YYTKHUM U OT3bIBUMBBIM PYKOBOJIUTEIEM HE TOJBKO UX
y4eOHOH JeATEIbHOCThI0, HO M BCeW kM3HU. Kaxaplil yuutens Quauku
JIOJDKEH CEeTOJIHSI 0CO3HATh, YTO OCHOBHAS II€JIh NIEJAaroru4ecKoro mporecca
— BOCMHUTaHUE OOyYaromuxcs, a 00yuyeHrne (Pu3nuecKuM 3HAHUSM, YMEHUSI
MPUMEHSITh 3HAHUSI TIPU PEIICHUH 3a/1a4 U B )KU3HHU — 3TO COCTaBHAs 4acTh
BOCIIMTAHUS U BaXKHEHIIIEE CPEJCTBO €r0 OCYIIECTBICHHUS.

Kaxnapiii ypoxk Qu3MKM KakuM-TO 00pa3oM BO3ZCHCTBYEeT Ha
oOyuatomuxcs. Bo3aeiicTBue Oyzner BOCIIMTaHUEM JIMIIb TOT/A, KOTJa OHO
MPOBOJIUTCSI YYUTEIIEM B COOTBETCTBUU C 3apaHEE HAMEUECHHOW IEJbIO,
MOCJIEA0BATENIbHO, M0 MPEIBAPUTEIIBHO COCTABICHHOMY ILJIaHY, KOIJla €ro
pe3yapTarhl  0000IMIAIOTCS,  AHANM3UPYIOTCA W yYWUTHIBAIOTCS B
nanpHedmeM. BocnuTtanue — 3TO BBeIeHHE peOEHKAa B KOHTEKCT
COBPEMEHHOU KYJIBTYPhI, COJEHCTBYIOIIEE TaKUM HOBOOOpPA30BaHUSAM B
CTPYKTYp€ JTUYHOCTHU, KaK:— 3HAHUS O MUPE; — YMEHHE B3aUMOJICHICTBOBAThH
C MUPOM; — IICHHOCTHBIE OTHOIICHUSI K MUPY, — OJarogapsi 4eMy JUYHOCTH
ylaaeTcsl TOMHITBCS HAa YPOBEHb KYJIBTYphl M JKUTh B OOIIECTBE Ha
JIOCTUTHYTOM KYJIBTYPOU YPOBHE.

PaccmoTpum  BocHMTAaTeNnbHBI — MOTEHIMAN  ypokKa  (DU3UKHU.
Conmepxkanue ydeOHOTO MaTepuana SBISETCS MOIIHBIM  (paKTOpom
BocnuTanus. HeoOXoquMo HMCIONIb30BaTh BOCHHUTATENIBHBIE BO3MOXHOCTH
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MPEAMETHOTO COJEPKAHUSL Yepe3 MOoAOOpP COOTBETCTBYIOIIErO Marepualia
st o0cyxkaenust B kiacce. O popMHpOBaHUM HPABCTBEHHBIX YOEKICHUI
Ha ypokax (PU3MKU MOXKHO TOBOPUTH JIMIIIb B TOM CJIydae, €CJIU B IIPOIIecce
oOyuyeHUsT BO3HHUKAIOT CHUTyalldd, CHOCOOCTBYIOIIME MPOOYKIECHUIO
OTpeJIeTICHHBIX HPAaBCTBEHHBIX YYBCTB U CyxkAcHUN. Bo3MOXHBI Tpu BUIA
TaKUX CUTYAIUi: CUTyallsl CONEPEKUBAHUSI, CUTyalldsl OI[EHKH, CUTyalus
BbIOOpa. CuTyalus CONepeXHBaHUSI MOXET BO3HHMKHYTh B pacckasze
yuutend. B 9TOM cllyyae akieHT 3aJaeT y4yuTellb, CTPOsl CBOM pacckas
TakuM 00pa3oM, YTOOBI COMEPEKUBAHUS OOyJarOIMIUXCsl OBLIM BBI3BAHBI B
COOTBETCTBUM C PACCTABJICHHBIMHM aKIICHTaMHU. B KpaTkoM HCTOpHYECKOM
HKCKYpCE€ MOXKHO OTMETUTh HECKOJIBKO XapaKTEPHBIX 4YEPT JyXOBHOIO
o0JIMKa Y4YEeHOro WM OOpaTuTh BHHMaHWE HAa OTICIbHBIE CTOPOHBI
MUpOBO33peHUs. CTpeMsch BbI3BaTh COIMEPEKUBAHUE OOYUAIOUIUXCS MPU
OMUCAHUU 3HAUYUMBIX B BOCIHUTATEIIbHOM OTHOIICHUHU CUTYallUil, YUUTEIh
WCIOJB3YyEeT SMOLMOHAJIBHO-OLICHOYHYIO JIEKCUKY, BBICKA3bIBas MBICIHU
CaMOr0 Y4Y€HOTO0 WJM OT3bIBBI O HeM. [Ipu O3HAKOMJIEHHWM C KU3HBIO U
NEATeIbHOCTBIO (PU3MKOB HY>KHO M30€raTh BO3MOXKHBIX OIIMOOK: TOBOPS O
MOYYUTEIBHBIX YepTax JAYXOBHOTO OOJMKA (PU3MKOB, HEb3sl JIOMYCKATh
Ha30MJIMBOTO MOpAJMU3UPOBAHUA, HE CIEAyeT M3JUIIECTBOBaTh B
Pa3bsICHEHUAX W KOMMEHTApUSX MBICICH YUEHBIX, MPEICTAaBIsAS YUYECHBIX
JIIOJIbMHU, JIMIIIEHHBIMHU BCSIKMX HEAOCTATKOB.

Cutyanusi OIICHKH. 37eCh MOTYT OBITh pa3IMYHBIC BApPHAHTHI.
Cutyarus BO3HUKAET, KOT/Ia 00yJaroNIuXCs MPOCST OIICHUTh CUTYAIUIO U3
YKU3HU U TBOPYECTBE YUYEHOTO0 M MOTHMBHUPOBATh CBOIO OlleHKY. Hampumep,
MOXKHO pa3o0paTh CIEAYIOIINE CUTYaINH:

- Oreny Apxumezna OblT MAaTEMAaTUKOM M ACTPOHOMOM M COCTOSUT B OJIM3KOM
ponctee ¢ napeM ['meponom. B Cupakyszax Apxumen xun 6e3 3a00T, ObLI
OKpY>KEH MOYETOM, BHUMAHUEM U HE HYXJaJICS B CpeACTBax. Y Hero ObLIu
BCE BO3MOXXHOCTH 3aHUMAThCA JIIOOMMBIMU HayKaMU: TeOMETpued u
Mexannkol. Ho korma pumMckuii  mojkoBogell Mapuemn ocaxaaer
Cupaxy3bl, ApXuMe UIET 3allUIaTh POAHON TOPOI.

- O uem roBopsaT cnoBa M. Hetotona: «Ecnu s Buaen ganpliie APyrux, TO
MIOTOMY, YTO CTOSUT Ha TUIeYax ruraHnTtoB». Kakue «ruranThl GU3NKN») ObLIH
1o Hetorona? [ToueMy Ha ero MOrusie HamMcaHo «...paayHWTeCh, YTO CPEAU
BaC JKUJIO TAKOE YKpaIIeHUE YEJIOBEUECKOTO poia»?

PaccMoTpeHne ©  OIIEHKAa «HECIy4YaWHbIX cliydyarhHocten». lLlenp
pPacCMOTPEHHUST TAaKOro pojJla CUTyallui-1OKa3aTh OOy4YaroUUMCs, 4YTO
«CYACTJIMBBIE CIIYYaWHOCTH» TOJIBKO OYEHb TPYIOJIOOWBBIM, HIIYIITAM
moasM. B 3aganus  oOywarommmcss MOTYT BXOJIUTh PacCMOTPEHHE
HUCTOPUYECKUX CHUTyalluidi TPU OTKPHITUHM TaJIbBAHUUYECKOTO JJIEMEHTA,
JCUCTBUSL  DJIIEKTPUYECKOTO TOKAa HA MATrHUTHYIO CTpEIKY, 3aKOHa
BCEMUPHOTO TATOTECHUS, SIBJICHUS €CTECTBEHHON PAJIMOAKTUBHOCTH U JIp.

156



OueHka MUpPOBO33peHUYECKUX cyxaeHul. [Ipumep obcyxaenus B 11
kimacce. «XX BEK-BEK aroma». MOXKHO 1M CODIACUTBCA C ITUM
yTBepxkIeHueM? «ECTh nronu IBYX KylbTyp: HaAyKH U UCKYCCTBA, - KOTOpPbIE
yyxasl apyr napyry» (I Cuoy). Tak nm 310? UYTO 1aer HCKYCCTBO
yueHOMYy — ¢pu3uKky? MOXHO JM TOBOPUTH O €ro BIMSHUM Ha
HPaBCTBEHHBIN 00Uk yuyeHoro? [lonrBepanre cBoe MHEHUE IPUMEPaMH.

PaccmMoTpuMm cuTyaluio HpaBCTBEHHOro BblOOpa. OHa BO3HUKAaeT
Yale BCEro MpH MPOBENECHUU KOH(PEPEHLUH, «3allUThl TEMBD», «CYIOBY,
KOIZla HY’KHO, C OJTHOH CTOPOHBI, OTCTOSITh CBOKO TOYKY 3PEHHs, ITO3ULIUIO,
IIPOEKT, & C APYrOM — CIIPaBEUIMBO OLEHUTD «IIPOTUBHUKAY.

[Ipy wu3ydeHMM MPHUKIAIHBIX BOMPOCOB ILEJIECOOOPa3HO JaBaTh
3aJaHusl, TA€ HeoOXOAMMO BBIOMpaTb MEXAYy PEHTA0eIbHOCTHIO,
NEPCHEKTUBHOCTHIO TOTO WM WMHOTO MPUMEHEHUs JOCTWKEHUS HAayKd U
ATUYECKUMHU COOOPAKEHHUSIMHU.

Hanpumep, npu n3yueHnn TemMbl « QIEKTPUIECTBOY:

- 000CHOBAaTh CBOM COOOpaXeHHMsI O TIOJIb3€ M Bpele aTOMHBIX,
rugpodiekTpocranuuii.  IIpemioxuts CcBOM  BapuaHT  YMEHBIICHUSA
HEraTuBHBIX 3P(PEKTOB OT 3arps3HEHUS BO3AYIIHON U BOJHOU Cpeabl;

- 00CcyIUTh BONIPOC 00 OTHOMIEHHE K AJIEKTPOIHEPTUuu: «3a4eM SKOHOMUTH?
Benp Ha MOi1 BEK SHEPIETUYECKHUX PECYPCOB XBATUTY.

IIpy  1UTaHMpPOBAaHMM  KAXKIOM  TEMBI  IIOJIE3HO  pacIHCATh
MHUPOBO33pPEHUYECKHE YOCKIIEHUS, KOTOpbIe TpedyeTcs chopMupoBaTh y
oOyJaromumxcsi. Mbpl HE BOCIIUTHIBAEM Ha YpoKe (DU3HKH, a BOCHHTHIBAEM
(UBHUKOH.

Hcnonb3yeM ciieayroniye rpymibl BO3MOXHOCTEH BOCIUTATENBHOTO
NOTEHIIMAJIa ypOKa: YCTAHOBJIEHUE JIOBEPUTEIBbHBIX OTHOUIEHUH C
oOyyarolrMHUCs; BOCIUTAaHUE UHTEpPECA K YUYEHHUIO, K MPOLECCY MO3HAHUS,
CO3aHME€ U TMOJAJEpPKAHHE HWHTEpeca aKTUBU3ALMK MO3HABATEIbHOU
NEeSATENBHOCTH  0Oydaromuxcsi; (GOpMHUpPOBAaHUE YMEHUW M  HAaBBIKOB
opraHu3anud  oOyyalolUMHCS  CBOEW  JESATENbHOCTH, BOCIHUTAHHE
KYJbTYpbl 00IIeHHs; (OPMHUPOBAHUE W PA3BUTHE OLIEHOYHBIX YMEHUI;
BOCIIUTaHUE T'YMAaHHOCTH.

BaxHpIM (akTOpOM BOCIUTAHUS SIBISIOTCS OTHOILUEHHS, KOTOpBIE
ckiaapiBaloTCsi B mpouecce  oOyudenus. CoOmiopenne  «lIpaBun
BHYTPEHHET0 pacropsiaka oOy4aroluxcs», MPUHITHE MpaBuil paboThl B
rpynmne, B3aHMMOKOHTPOJIb M CAaMOKOHTPOJIb OOYYArOIIMXCS ITO3BOJIMT:
NO3UTUBHO BOCIPUHUMATh TPEOOBAHMS U MPOCHOBI YUUTENS, YEPE3 KUBOU
JMAJIOT; TIPUBJIEYb BHUMaHHE OOyYaroIUXCS K OOCYXJTaeMOH Ha YpOKe
uH(pOpMalMK; AaKTHUBU3AallMM TO3HABATEIbHOW  JAESATENBHOCTH, 4epe3
UCIIOJIb30BAHME  3aHMMATEIBHBIX  3JEMEHTOB, HWCTOPUH M3  KU3HU
COBPEMEHHHMKOB, MPOOJEMHOI0 BOMNPOCA; MOArOTOBKA COOOUIEHUN U3
pyOpuku 5TO0 HHTEpecHo. Takum o00pa3oMm, NOOyXkJaeM IIKOJIbHUKOB
cO0JII01aTh Ha YPOKE OOLIENPUHSATHIE HOPMBbI ITOBE/ICHUS.
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[IpumeHnenre Ha ypoKe WHTEPAKTUBHBIX (POpM pabOTHI TaKWX Kak
WHTEJUIEKTyalbHbIE UIPbI, AUAAKTUYECKUNU Tearp, JUCKYCCHH IO3BOJISET
YUUTENIO YCUIUTh J00pOKeIaTeIbHYI0 0OCTaHOBKY Ha YPOKE U HE TOJIHKO
MoJIy4yaTh 3HaHUSA, HO M MPUOOpETaTh OMBIT. BKIIOUEHHE B YPOK UTPOBBIX
IpoIeayp MOMOTaloT: MOAJAEpPKAaTh MOTHBALUIO JIETEH K MOJYyYECHUIO
3HaHWM, YCTAHOBUTH JOOPOXKENaTeIbHYI0 aTMochepy BO BpeMsl ypoKa H
HaJaJuTh NO3UTUBHBIE MEXKJIMYHOCTHBIE OTHOILIEHUH B Kiacce. [ pynmoBas
pabora win paboTa B Mapax HaydyaT IIKOJIHHUKOB KOMaHJHOW paboTe u
B3aUMOJICIICTBHIO C APYTUMHU JETHMH.

Ho HeB03MOXXHO MPOBOJUTH BCE YPOKHU B (popmare KBecTa WIIA UTPHI.
OOyueHne — DOTO TSKENbI mpolecc, TpPeOyUUMNd HANpsSKEHUI U
BHHMAaHUA, U HaM HY>KHO UCIIOJIb30BaTh TaKyl0 CTPYKTYpPYy YpOKa, KOTOpas
OyZeT OIHOBPEMEHHO U pa3BJEKaTh, U HACTPAUBATh HA CEPhE3HYIO PadoTYy.

OMOIMOHAJILHEIM OTKJIWK BBI3BIBAIOT HAYajl0 W KOHEI[ JIF0OOTro
MEpOIpUATUSA, TO3TOMY 103a00TbTeCh 00 WX  HECTaHAApTHOCTH.
Bo3moxHO, HauaTh ypok c 3araakud. Hampumep, y Bac Ha CTOJie MOXKET
CTOSATh YEPHBIN AIIUK, U YUCHHKAM HY>KHO yrajarb, 4To BHyTpHu. KoHeuHo,
TaM JIOJDKHa OBITh Belllb, CBSI3aHHAsi ¢ TeMOW ypoka. Mim moarotoBbTe
3aHUMAaTeIbHbIM Bompoc. Hampumep, 4to Tskenee: CAYTHIM IIAPUK HIIH
HATyThIN.

3aBeplIUTh YPOK YyTh PAaHbIIE, YEM 3BEHHUT 3BOHOK, U IOITOMY
MOXKHO HCTIOJB30BaTh HAC «BbixogHoro Ouiera». DTO 4YTO-TO BpOJE
HEOOJBIIIOW TIPOBEPOYHON: BCEr0 OAWH BOMPOC, KOTOPHI TpedyeT
pa3BEpPHYTOrO OTBETA.

Ecnu Hayano u KOHEll ypoKa SIpKHE, B CEpEAUHE MOXKHO CIIeJIOBaTh
MJ1aHy, KOTOpbId KOMGOPTEH BaM U 3HAKOM YUYEHUKaM.

OueHb BaXXHO, 4YTOOBI Ha YPOKE HWHTEPECHO OBLUIO YUYHUTEIIO.
Kaxercs, mnpuaymand CTOJIBKO METOJUYECKUX TMPUEMOB, UIAEH U
pa3paboOTOK, YTO UX HEBO3MOXKHO BCE MPUMEHUTH 3a OJIHY YUHUTEIHCKYIO
Kapbepy. B jxenaHuu OBITH JIyUIlle MBI TIBITAEMCSI OXBATUTh BCE U OIIYIIIaeM
Oeccuime, Korja 0Cco3HaéM HEBO3MOXKHOCTH 3TOro. B To ke Bpewms, eciu
Mbl HHKOTJIJa HE TpoOyeM HHUYEro HOBOTO, HaM CTAHOBUTCS CKYYHO.
Hacnaxxnalitech CBOUM MPEaMETOM U He OOMTECh MPOOOBATh HOBOE.
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BUJAEOYPOKHU B UHTEPHET
Tpomkuna T.H.

Mynuyunanvroe 6100x0cemmoe 0oueobpazosamenbHoe yupeldcoenue 20pood
Hpxymcka eumnazus Ne3
troshkina-tn@mail.ru

VIDEO TUTORIALS ON THE INTERNET
Troshkina T.N.

Municipal budgetary educational institution of the city of Irkutsk
gymnasium No. 3

[IpodeccuonanbHoe CaMOCOBEPIICHCTBOBAHUE — HEOTheMJeMas
4acTh JACATEIbHOCTH YUUTEIIS.

UtoObl HE TOJBKO IIAraTh B HOTY CO BPEMEHEM, HO MHTEPECHO U
JOCTYITHO TI0/aBaTh MaTepual JeTsIM, HCIOJIb3YI B CBOEMl pabote
oOpa3oBaTelibHyl0  OHJalH-miathopmy «Buaeoypoku B HMHTEpHET»
(VIDEOUROKI.NET).

BHe3zanHO HakpbIBIIMM BCEX AUCTAHT BO BPEMs pEXHMa H3OJSALUAU
3aCTaBWJI BCEX MCKaTh BBIXOJl U3 CUTyallUH, KOTJa oOpa3oBaHUE OJIKHO
ObITh NMaHO Ha paccrosHuu. [Ipemmararo oOpaTUThH Balle BHUMaHWE Ha
OTIMYHYI0O  00pa3oBarelbHYI0  OHJAWH-TUIATGOpPMY, TOYHEE  CailT,
«BUJICOYPOKU B MHTEPEHET» - COKPAIICHO — BUACOYPOKUHAT. CallT MOXKHO
UCIIOJIb30BaTh HE TOJIBKO KaK METOAMYECKYI0 HAaXoJKy, HO U s
npodeccruoHaibHOTO pocta. [locie OKOHYaHUS peXUMa CaMOU3OJISIIIUU
MPOJOJIKUIIA UCIIOJIB30BaTh JAHHBIM CAT B CBOEU JEATEIBHOCTH, TaK Kak
ATO HAIILIO TOJIOKUTEIbHBIE OTKJIMKU Y PEOST.

OT3bIBBI Y4€HUKOB:

1. «Mue HpaBuTcs ¢opma MoAauud 3aJaHUN M S CUYUTAKD OTU TEMBbI
HECJIOKHBIMUY;

2. «B Teuyenme kapaHTMHa YpOKM (U3UKM TOKa3alnCh MHE Haubosee
WHTEPECHbIMU U TOHATHBIMH. [loHauany s ucCHOBITBIBaJa TPYOHOCTU C
DNEeKTpOHHBIMU TETPAISIMH, HO MMOTOM Havana pazouparbcs. Cnacub6o Bam
3a MPOBEJIEHHBIE YPOKHU!»;

3. «Ypoku (pu3ukn Ha JUCTAHITMOHHOM OOy4YeHUE, HA MO B3IVISI, TIPOILIH
ycrnenHo. BuneokondepeHIuu 1 3JIeKTPOHHbBIE TETPAAH MOILUIA Ha MOJIb3Y.
Sl ycBomma Bce Tembl. bnarogaps BuaeokoH(epeHIMSAM s paszoOpana
MaTtepuai, KOTOpbld cama TOHsJIAa HE O4YeHb, a Takas MpaKkTHKa, Kak
AIIEKTPOHHBIE TETPaaM, NOKa3ajlach MHE MHTEpECHOW. braromapro Bac 3a
paboTy U 3a MPEKPACHO JaHHBIM MaTepuan!»;
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4. «B mnpoBeAEHHBIX Yypokax (UMK MHE [OHPABUIIOCh: CHUCTEMa
OLICHUBAaHMS, BO3MOXHOCTb HWCIPABICHUS OLEHOK W  IOJY4YCHUS
JOTIOJHUTENbHBIX, 1T01a4a Marepuaia (YpoKHu, KOHCIIEKTbI, BUIEO).

[TonpaBunacs paboTa B AJIEKTPOHHBIX TETPAIAX, IOTOMY YTO Cpasy
K€ OTMEUAIOTCS OIIMOKU, €CTh KaK YPOKH, TaK U TeCThl. OHJIAlH-YPOKU U
KOHCYJIbTAIlMU B Z00om yJ0OHBI T€M, YTO MOXKHO 00pamarbCsi K yUUTENI0 U
3aJaBaTh  BONPOCHL. Takke TMOHpPABWICSA TMOAXOA K  Ppa3IMYHbIM
HEMPEIBUICHHBIM OOCTOATEIHCTBAM, HANpPUMEp, MOJIOMKA CaiTa, B 3TOM
cily4dae €CTh MOJOOHBIE 3aJaHusl I YUCHUKAY.
Jlnst  opraHu3alMM  TOJHOIIEHHOTO JWCTAHIIMOHHOTO OOy4YeHUs IS
YYEHHKOB MMPUMEHSIO B CBOEH padoTe CIEAYIOIINE CEPBUCHI CalTa:
* DJIeKTpOHHBIE TETPaIu OHJIAWH/O]IIaiiH
* BusieoypoKu U KOHCIIEKThI OHJIATH
* [Ipe3eHTanuu
* TecTsl

Bcé€ 310 ynoO6HO OpraHn30BaHO 4Yepe3 JIMYHbIE KAOMHEThl YUUTENs U
YYEHUKOB.

Tem cambIM, YYE€HUKH MOJHOLUEHHO M Kauye€CTBEHHO OO0ydYaroTcs W3
JI0OMa, HE HapylIasi IPUBBIYHON (hOPMBI ypOKa: MPOBEpKa 3HAHUM, U3yUECHUE
naparpada u 3aKperieHie HOBOTO Marepuaa.

NUYHBLIA KABUHET YYEHWKA COCTOWT M3: 3T-TECTHI TPEHAXEFHI,
BWAEOYPOKM+KOHCNEKTH!, TECTH! HABPEMS (10) NNYHLIA KABWHET YYMTENA (BUPTYANBHBIA)

VIDEQUROKLE B o 3%
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Bce aranbl 3aHATHS KOHTPOIUPYIOTCS YUUTEIEM, TaKKE, HE BBIXOJA

u3 noma. [IpocmarpuBas OTBETHl YUEHHMKOB, aHAJIM3UPYIO M OTpabaThIBaIo
3a/1aHusl, KOTOPBIEC BHI3BAIM HAUOOJIBIIINE 3aTPYIHECHHUS.
Bo Bpems ypoka IMpHUMEHSK0 COPEBHOBATEIBHBIA METOJ ONPOCa, KOTOPBIM
MO3BOJISIET AKTMBU3UPOBATh JEATEIHLHOCTh OOJBIIMHCTBA PEOAT TO Ty
CTOPOHY 3KpaHa (y4UThIBasi, 4YTO IJii MHOTMX pEOST Hamucarb B 4are
HAMHOTO IIPOLIE, YeM OTBETUTH B MUKPO(OH).

DIBIK.

[Iponxymana OPTaHU3AIMS e [mwmmmm |
JEATENLHOCTH YYEHWKOB W B Cilydyae | Q
HepaOoTaromei nnarGopMel |1
JIHEBHUK. Y. PaspabarbiBat0 |5

UHCTpYKIMIO  (T1aH  paboThl) it
YYEHUKOB Ha KaKaple aBe Hexenu. [lman
OTpakaeT KIACCHYK) ¥ JIOMAIIHIOK
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paboty (¢ mMOAPOOHBIMH TOSCHEHUSMH M KOoMMeHTapusmu). I[Ipumep
UHCTPYKIIMU Ha TAHHOM CKPHHILIOTE.

IIpesentanus k
YPOKYy 3TO  SIpKHE
3aCTaBKH K  YPOKY,

Ha xaxom PUCYHKE NPaBMNLHO NOKA3AaHO B3aMMHOE PACNONOXEeHWe NpeaMera u ero
HIOOPAXGUMA B NNOCKOM 3epxane?

[ N3 OlNbITA: copeenoBatenshblit MeToq

’

OUTAaThI BCIIMKHUX l P 4 ; P /
YUYCHBIX. OTMCLIY, BCC V- 4 ‘?ﬁagﬁbﬂﬁpnrg’eg
MOKHO — MEHATH M | - Uehosex Waer fio f;w‘w;?:-{:;;:; —
JTOTOJTHATH o = /e HaNpPaBIIEHMIO K NNOCKOMY  pass buctpee (seopocte
CBOEM CMOTDEHMIO 3epkany CO CKOpOCTbiO 2 7.
yy Y : m/c. C KaKon CKOPOCTbIO OH » Gpaowe

K KaXXI0OMY YPOKY npubnNuXaeTca K CBoemy o guc :

b Vy=<WC. UTBEeT. V=4 M/C
c Cb OpPMYIHPOBAHBI n300paxeHuio?
3a7a4Hu. Cnannpl

MpEe3eHTAllUd  COJEpkaTh KPACOYHYI0 M  HaNIAHYIO  aHUMAIIUIO,
wutroctpauuu. [lonnepkuBaeTcss BUPTYaJIbHBIA AUATIOT YUUTENb-YUCHUK,
UCTIONIB3YIOTCSI  HAIVISAHBIC W TIOHATHBICE  OOBSICHECHHS,  MHOTO
MO3HABATEJILHOTO MaTepHaia.

Camoe BaxkHO€ Ha ypoKax (U3UKHU OTO OIBIT, UMEHHO TO, 4YTO
OosbIIe Bcero xayT pedsara. [IpiTanace B 3yMe BKIIIOYATh BUIEO, HO pedsTa
CKa3alid, 4TO y BCEX MO-pa3HOMY OTOOpa)kaeTcs, MOITOMY BOT Takasi, Kak s
ee Ha3bIBalo, BUPTyasbHas JabopaTropusi O4CHb J1a)Ke BhIpyYaeT.

C caiitom videouroki.net mpakTu4ecku HET POOIEM B OpPTaHU3AIUU
MOJIHOLIEHHOTO JTUCTAHIIMOHHOTO 00y4YeHUs. 3aTpyJHEHUE BO3ZMOXKHO JIUIIb
TEXHUYECKOE (OTCYTCTBUE UHTEPHETA).

VIDEOUROKINET - 310 kpynHeiias oOpa3oBaTeilbHasl OHJIAWH-
margopma, KOTopasi IOMOTaeT YUUTEIIO U IIKOJILHUKAM B yuebe u padoTe!
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NHOOPMAILIMOHHASA MOJIEJIb COIEP KAHUSA
PA3JIEJIA «TEIIVIOBBIE SABJIEHUS» KAK
CIIOCOBb PEAJIMBAIIUUN CUCTEMHOI'O

MNOAXOIA
Trorpuna U.H.

Ileoacocuueckuti uncmumym ULI'Y
irina.s. 987@yandex.ru

INFORMATION MODEL OF THE CONTENT OF THE SECTION
«THERMAL PHENOMENA» AS A WAY OF IMPLEMENTING
SYSTEMIC APPROACH

Tyutrina. L.N.
Pedagogical Institute of Irkutsk State University

Ha ceromnsimauii 1eHbh MOACPHU3AIMS 00pa30BaTEILHOTO IIpoIecca
ABJIIETCS. OJTHOM M3 MPUOPUTETHBIX 3a]1a4 HAIIETO TOCYAapCTBa, MOCKOIbKY
OHO 3aMHTEPECOBAHO B PA3BUTUU MOAPACTAOIIETO MOKOJIEHHUS, CIIOCOOHOTO
BBIBECTH Hally CTpaHy Ha nepenoBoil pyOex pas3Butus. lloatomy
COBPEMEHHBI 00pa30BaTeNbHbI MpPOLIECC MPETEpPIEBAECT CEePbE3HBIC
U3MEHEHHMsI, HalpaBleHHble Ha OOOTallleHue colepkaHusi 00pa3oBaHUS U
pa3BUTHE aKTUBHOMU y4ueOHO-TI03HABATEIbHOU JEeSTEBbHOCTH
oOyuatomuxcs. [ns pemenus nanubix 3amgadn Bo DI'OC  obmero
00pa3oBaHus ObLI BBEIEH CUCTEMHO-AESTEIbHOCTHBIN TOAXO/.

CHCTEMHO-AECATENBHOCTHBIA ~ TOAXOJ  SIBJISIETCA  MHTErpauuei
CUCTEMHOTO  MOAXO/Aa,  HIPEACTaBISIOIIEro  co0oil  HampaBiieHue
METOJOJIOTUH HAy4YHOTO MO3HAHUS M COLMAJIbHOM IPAKTUKH, B OCHOBE
KOTOPOTO JIEKHUT PACCMOTPEHHE OOBEKTOB KaK CUCTEM, U JIESITEIBHOCTHOIO,
npeanoaramero o0bsICHEHHE, OMUCAaHUE, MPOEKTUPOBAHUE Pa3THMUHBIX
SBJIGHUA W TPOLECCOB C TMO3MIHMH KAaTeTOpUU  «AESTEIbHOCTDHY,
OPUEHTUPOBAHHOIO HA H3Y4YEHHUE JHOOOro0 COLMOKYJIBTYpPHOro (eHOMEHa
KaK JIEITEIbHOCTHOTO IO CBOEH cyTH [1].

CucTeMHBI TONXO/A SIBISIETCS YHUBEPCAIbHBIM HHCTPYMEHTOM
M03HABATEIHHON JIEATEIbHOCTU U BBICTYNAET KaK CPeICTBO (POpMUPOBAHUS
LEJIOCTHOTO MHUPOBO33PEHUS, MOCKOJIbKY MO3BOJISIET PACCMOTPETh OOBEKT
KaK CHUCTEMY, ILIEJIOCTHBIH KOMIUJIEKC B3aUMOJCHCTBYIOUIMX OOBEKTOB.
JlemoHcTpanusi  00ydaromMMCsl B3aMMOCBSA3M HAy4YHBIX JJIEMEHTOB B
TEOPHUH IO3BOJUT ONTUMHU3UPOBATh BPEMS HA TEOPETHUUYECKOE H3YUYECHHE
HOBOTO MaTepuana Jjs TOro, 4YTOObl yAENuTh OOJbllle BHUMAHUA
COOCTBEHHOU AEATENbHOCTH OoOyuatomuxcs. Jepuuur yuedGHOrOo BpemMeHu,
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BO3HUKAIONIUN TMPU YBEJIUYEHUU KOJIMYECTBA MPEIMETHBIX PpPE3yJbTaTOB,
OPUBOJUT K  HEOOXOAMMOCTH  MAaKCHMaJbHOM  CHCTEMaTU3alUH
TeOpeTHYeCKuX 3HaHuil. Bce B COBOKYMHOCTH OyaeT CIocoOCTBOBATH
dbopmupoBaHul0 'y OOy4yarIIMXCAd IEJIOCTHOM KapTUHBI MHUpa U
MHUPOBO33PEHUS.

OaauM U3 crocob0B, MHTEHCHBHO BKJIIOYAIOMIMX JEATEIbHOCTh
oOyyYaroIerocsi Ha ypoke, MOXXET CTaTh NMPUMEHEHHE WH(OPMAIIMOHHBIX
MOJIeEN.

Nudopmarmonnas Mojienb, ¢ OHONW CTOPOHBI, 3TO IIeJIEHAIIPaBICHHO
orobpanHas wuH(popmarusi 00 00BekTe, KoTOpas oroOpaxkaeT Hamboiee
CYIIECTBCHHBIC IS HCCIIENOBATENIsI CBOMCTBAa OObekTa» [2]; ¢ apyroi
CTOPOHBI, 3TO  KAUE€CTBEHHbIM HHCTPYMEHT B  CTUMYJIUPOBAHUS
COOCTBEHHOM JNeATeNbHOCTH oOyvarouierocs. HMHpopmannonHas monenb
CIIOCOOCTBYET OCBOEHHIO HE TOJBKO MPEAMETHBIX pPE3YyJlbTaToOB, HO H
MeranpeaMeTHbIX. Hanpumep, mno3HaBarenbHbIX Y Y/[, BKIFOUAOMINAX
CaMOCTOATENILHOE BbIJEICHHE U (POPMYIMPOBAHKUE MO3HABATEIBLHON LEIH,
MOUCK M BBIJEICHUE HEOOXOAUMOW HWH(OpMaIMU, CTPYKTYpUPOBAHHE
3HaHui. Vcrnonp3oBaHWEe ~ MHPOPMALMOHHBIX  MOJAENEH  IMO3BOJISET
oOyyaromuMcs, OCHOBBIBaSICh Ha HEOOXOOUMOM  00pa3oBaTeIbLHOM
MUHHUMYME, CaMOCTOSITEJIbHO BBICTPAaWBAaTh OCTABIIYIOCS, HEU3BECTHYIO
4acTh MaTepuaa.

[lepBbIM OMBITOM peanu3alii CUCTEMHO-AESATEIbHOCTHOIO MOAX0Aa
yepe3 HMHQOPMAIMOHHYIO MOJEIb MOXET CTaTb OCBOCHHE pasfena
«TennoBele sBIEHUS», T.K. OCBOEHHUE TMPEABIAYIIUX PAa3AeIOB HOCHUT
O3HAKOMHUTEILHBIN M BBOJHBIN XapakTep B mporecc o0ydeHus Gpusuke.

Paznen «TemnyoBble SIBIEHUS» BKIIOYAET B c€0s CUCTEMY MOHATHM,
GbopMHUpOBaHUE  KOTOPBIX HMEET Ba)XXHOE€ MHPOBO33PEHUYECKOE MU
MOJUTEXHUYECKOE 3HaueHHe. OJIHAKO OCHOBHOM TPYAHOCTBIO, C KOTOPOH
CTAJIKUBAIOTCS OOy4Yaroluecs, SBISETCS 3HAaKOMCTBO C HOBBIM ISl HUX
MOHSATUEM MHUKPOMHpPA, MOATOMY HM3YyYCHHUE TEIJIOBBIX SIBICHUU JIOJHKHO
COTPOBOXKIAThCS (POpMUPOBaHUEM aOCTpaKTHOro MblluieHus. [lonsTus,
U3y4yaeMble B pamKax paszzgena «TeraoBbl€ SIBICHUS», NOHKHBI U3y4aThCs
HE M30JUPOBAHHO JIPYT OT Apyra, a GOpMHUPYS CAUHYIO CUCTEMY 3HAHHM.
DTOr0 MOXHO JOCTUTHYTH C TOMOIIBID CHUCTEMHOTO TOAXO0Ja, KOTOPHBIM
MO3BOJISIET TINATENIbHO M3YyYHUTh KaXKJbIA SJEMEHT HAy4YHOrO 3HAHUS IO
OTJEIBbHOCTH, MPOAHAIU3UPOBATH W COMOCTABUTh MX JPYr C JAPYIOM,
OOBEIMHUB B LEJIOCTHYIO CTPYKTYpy. OZHMM W3 HHCTPYMEHTOB TAaKOTO
MOJTX0/1a MOTJIO OBI CTATh UCIIOJIb30BAHME HHPOPMAITMOHHBIX MOJIEIICH.

HopmaruBHOe cozpepxaHue pasiena ONpPEleNsioT —CIeAyIoIIne
nokymeHntel: ®I'OC OOO (2021 r.), npumepHass pabouas mporpamma
(2021 1), xomudukarop OI'D, cneunduxamus OI'D, yHUBepcaIbHBIH
konudukarop 7-9 kmaccer (2021 1). Bce ameMeHTH coneprkaHus,
IPE/ICTaBJICHHbIE B HOPMATHBHBIX JOKYMEHTAaX, paclpeiesieHbl M0 TpeM
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rpynmaMm:  «llepBoHauanbHbIE CBEIEHHMST O CTPOCHUH  BEILECTBAY,
«Temmoseie nponeccs» u «TemtoBble nBurarenn». Takoe pacnpeneneHue
cBs3aHO ¢ conepkanueM YMK mo ¢usuke Takux aBTOpoB, Kak A.B.
[Iéppiikna, B.B. bemara, Tak e C pacrpencieHuEM NPOBEPSIEMBIX
AJIEMEHTOB COJIEPKaHUs B YHUBEPCAIbHOM KoJu(uKarope uist 7-9 Ki1accos.

Pa3paboranHas miaBHas HH(OpPMaLMOHHAsT MOJENb IO paslely
«TemnoBsle siBIEHUA» NpeAcCTaBlIeHa Ha pucyHke 1. Ha nporsxkeHun Bcero
U3y4YeHUs paszzena oOydarolluecs W YYUTENlb COBEPLIAIOT TYPUCTUYECKOE
NYTEUIECTBUE B TOPbI, PE3YJIBTAThl KOTOPOTro (PUKCUPYIOT BHYTPHU pa3/eiioB
UH(OPMAIIMOHHON MOJIEIH.

Buszyanuzauus rpynm  2JIEMEHTOB  HAay4YHBIX 3HAHUW — HMMEET
CIEAYIOIIMN  BHJA: JOMHUK  SBIIETCS  MY3€€M-DKCIEPUMEHTAPUEM,
«rmoceniasi» KOTOPbIM 00ydaromuecss 3HAKOMATCS C TEepBOHAYaIbHBIMU
CBEIICHUSIMU O CTPOCHUM BEILECTBA, COBEpLIAs BOCXOXKIECHUE HA TOpY,
oOyyarolmuecss H3y4yaroT TEIUIOBBIE MPOLECChl, a MEepeBUrasch Ha
aBTOMOOMJIE, PACCMAaTPUBAIOT TEIUIOBbIE IBUTATEIIH.

Pucynox 1. Hugpopmayuonnas mooens pasoena « Tennoguie s6nenusy

Tak, Hanpumep, 3HAKOMCTBO C TaKUMHU (PU3MUECKUMH SBICHUSMU
KaKk  TOBEpPXHOCTHOE  HATsDKEHHE,  OpOYHOBCKOE  JBIDKEHHE U
npeoOpa3oBaHUE SHEPTUU B TEIUIOBBIX MAIIMHAX MOXKET MPOUCXOAUTH IpU
NOMOIIM JI€EMOHCTPALMOHHBIX 3KCHEPHUMEHTOB, PE3YJIbTaThl KOTOPOTO
oOyuyaromuecssi MOryT (UKCUpPOBaTb BHYTPU HH(POPMAIMOHHOW MOJENH.
[Tomumo 3TOrO, BHYTpHM HMH(DOPMAIIMOHHONW MOJETU MOKHO (PUKCUPOBATh
onpeneneHusi, GopMyabl U €IWHULIBI U3MEpPEHUN (PU3NYECKUX BEITUYMH,
(GOpMYIMpPOBKH U  YCJIOBHUSI IMPUMEHUMOCTH (PU3MYECKHX 3aKOHOB,
NOKa3bIBATh PAKTUYECKOE IPUMEHEHUE N3yYaeMbIX SIBJICHUM U BEJIUYUH.
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Camo 3aI0JHEHHE MH(}OpMaIIMOHHON MOJIEIIN MOXET
OCYLIECTBIATBCA KAaK COBMECTHO C YYHUTENIEM, TaK B XOJ€ I'pyNIOBOM
NEeATENbHOCTH O00yYaronIMxcsi BO BpeMsl M3y4YEHUsT HOBOTO MaTepuana, B
XOJI€ BBIMOJHEHUS JTaOOPATOPHBIX padoT, a TaKKe B KAY€CTBE JOMAILIHErO
3aJjaHusl.
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HIKING AND THERMAL PHENOMENA
Ulyanova M.M.
Municipal budgetary educational institution Secondary school No. 40

B 21 Beke mepes MIKOJLHUKAMHU CTOUT OCTpasi MpodieMa B YCBOCHHE
y4e0HOIro Marepuajga. ITO MOXKET OBITh CBS3aHO C TE€M, YTO B MPOIILJIOM
KOJINYECTBO MH(OpMalMK ObLIO BO MHOTO pa3 MEHBIIIE MO OTHOIICHUIO K
HBIHEIITHEMY BPEMEHHU, MPUYUH 3TOMY HECKOJIbKO. Bo-mepBhIX, pacuiupeH
CIEKTp HCTOYHMKOB HH(GOPMAIMU, KHIDKHBIM BapHaHT IOHWCKa OTBETa
nepectayl ObITh HEOTHEMJIEMBIM COCTABJISIONIMM B MOJyYeHUM 3HaHUU. Ha
CMEHY KHHTaMm mnpuiuio HMHTepHeT-pocTpaHCTBO, BMeIaroliee B cebe
OeckpaiiHee HH(pOpMAIIMOHHOE TIoNe. Bo-BTOphIX, 00BEMBI 3HAHUU
€KETOJTHO BO3PACTAIOT B HECKOJIBKO pa3 B YCIOBHIX OBICTPOMEHSIONIETOCS
Mupa. B-TpeTbuX, BBIPOCIO KOJUYECTBO U JOCTYHHOCTh TaKETOB,
JAIOIUX TOCTYT K BBIICTIEPEIUCICHHON NH(POPMAIIUH.

YYuTensM CTaHOBUTCS Ba)XHBIM OTBICKATh CTIOCOO, KOTOPBIA CMOT
Obl HAay4YUTh OOYYalOIIUXCS OPUEHTUPOBAThCA B HWH(OPMAIIMOHHOM
MPOCTPAHCTBE, HAXOAUTh HEOOXOAMMBbIE MaTepuaidbl U, KOHEYHO,
3aMHTEPECOBaTh YYEHUKOB B H3ydYeHUHU MnpeaMera. OAHUM M3 TaKHUX
METOJI0B, MO3BOJISIONIUX CPOPMHUPOBATH MOTUBALIMIO K U3YUEHUIO (PUBHKU,
a Tak)ke 00eCreunTh YCBOCHUE 3HAHUM, SBISIETCS MPOEKTHAs IEATEIIbHOCTh
yyamuxcsa. [IpoekTHas AesSTeIbHOCTH IMO3BOJIIET HE TOJBKO BOBJICUL B
y4eOHYI0 JCSTeIbHOCTh, HO U PACIHIMPATh KPyro3op oOydaromux,
dbopMupOBaTh TBOPYSCKUH TOAXO0J B OOyYCHWH, OIICHUBATH IMPEIMETHEIE,
METanpeIMETHBIC U TUYHOCTHBIE PE3YJIbTATHI.

IIpoekr — 310 JTUTAKTHIECKOE CPE/ICTBO AKTUBHU3AIUU
MO3HABATEJILHON JEATEIbHOCTH, PA3BUTUS KPEATUBHOCTU U OJHOBPEMEHHO
dbopMupOBaHUE OMPENCICHHBIX JTUYHOCTHBIX KadecTB, kKotopeie DPI'OC
oO1rero o0Opa3oBaHUsl OMpPENEIAeT, KaK pe3yabTaT OCBOCHHSI OCHOBHOM
o0Opa3oBaresibHOM MporpamMmsbl o01ero oopazoBanus [1].

Hwxe  mpencraBiieH  pe3yabTar  MPOEKTHOM  JESITEIBLHOCTHU
oOydaromierocsi, ujes KOTOPOro TMOSBUJIACh MPU HU3YYEHUU TEIUIOBBIX
SBJICHUH Ha ypOKax (PU3UKHU.
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IIpoexkTHas paboTra Ha Temy: “TenjioBble ABJIEHHsI B Typu3mMe”

Brenenue. B Hacrosimiee BpeMsi BCE OOJBIIYIO MOMYISPHOCTH
NpuoOpETaOT «BbUIA3KW» Ha mnpupoxay. Ilpupoga — 310 TO MecTo, rIe
MOXXHO OTJIOXHYTh TEJIOM M JYyIIOW, BOCIOJHSS 3amac JyXOBHBIX CHIL
[IpuBneKaTeaIbHOCTh MOXOJIOB COCTOUT HE TOJIBKO B MPOBEACHUU BPEMEHU
Ha MPUPOE, HO U B JUIIEHUS ce0sl MPUBBIYHOTO YIOOCTB U KoM(pOpTa, TEM
CaMbIM TOABEPrasich HUCHBITAHUSAM U MPEOJIOJIEHUIO TpyaHocTel. [loaTomy
TYpUCT, TOTOBSICh K JUIMTEILHOMY HpPEObIBAHUIO Ha TPHUPONE, TOJDKEH
MpOayMaTh KaXIyK MEJI0Yb, HAYMHAs OT MapLIpyTa, 3aKaHUYMBAsl CIIUCKOM
Belllel, HEOOXOMUMBIX JUIsl KU3HM B moxoje. CTeneHb TOro, HACKOJIBKO
MOOWJIBHBIM ~ OyJeT  TYTEHMIECTBCHHHWK, OMPEACNsIeTCs  Maccol W
COJEPKUMBIM €r0 pIOK3aKa. BaXHBIMU »3IIEMEHTAMHU COJIEPKUMOIO
pIOK3aKa SBJISIETCSl MPOAYKTBI, OJIEKIA, HCTOYHUKH DHEPTUU, KOTOPHIC
JOJDKHBI ~ OBITh  JKOJIOTUYHBIMU, MOOWJIbHBIMHM, KOMIAKTHBIMH U
TOCTyNHBIMU. ONTUMAJIBHBIM BapUAHTOM HMCTOYHUKOB YHEPTUU SBIISIIOTCS
OaJJIOHBI ¢ Ta30BOM CMEChIO, HEOOXOIUMBIE JJI MPUTOTOBJIEHUS MUILUA U
MOJTYYEHUS BOJIBI.

AKTYaJIbHOCTh TPOEKTHOW palOoThl 3aKIIOYACTCS B TOM, UYTOOBI
paccuMTarh KOJIMYECTBO Ta30BOM CMeECH, KOTOopoe TmoTpelyercs B
MyTEIIeCTBUH, YTOOBI HE MEPErPYy3UTh PIOK3AK U MPHU ITOM HE OcTarhes 0e3
rasza /10 BO3BpallleHUsl B HaceNEHHbIN MyHKT. HeOomnbiioi o0beM cKaTtoro
raza JIOJDKHO XBaTUTh JUIsi 00€CTICUeHUs >KU3HEACATEIHPHOCTH TYPUCTA B
MOXOJIE.

Ilens paboThI: paccyUTarTh MHUHUMAIBHO HEOOXOAUMYIO Maccy
ra3oBOW CMeCH, KOTOpasi MOTpedyeTcs ISl TYPUCTUUYECKOTO TTOX0/1a.

Oxunaemble pesyabTaThl. [TamsiTka 1715 TypucTa, OTOPABISIONIETOCS
B JUINTEIbHBIA 3UMHUN Tiepuoa B moxoa Ha MyHky-Capnblk B pailioHe
Boctounoro CasiHa, coxepskaimiass UHGOPMAIIMIO O Macce HEeoOXOIUMOM
ra3oBOM CMECH JJIsl IPUTOTOBJICHHS TTUIIU U TIOJIyYEHUS BOJbI (PUCYHOK 1).

3ajaun paboTHI:

— OMPENEIUTh BBl TEIUIOBBIX SIBJICHHUM, KOTOPBIE CBS3aHHBI C PabOTOil
TOPEJIKH U OMUCATh X, C TOYKU 3peHus PU3uKH;

— BBISIBUTH YCJIOBUSI TYPUCTHUYECKOTO MOXOAa B 3UMHHI MEPUO BPEMEHU
Ha MyHky-Capablk (IIPOJOJDKUTENBHOCTh [0X0/a, OILIEHUTh CPEIHIO0
CPEIHECYTOUHYIO TEMIIEpaTypy BO3yXa, peiabed u T.1.);

— OILICHUTH KOJIMYECTBO BOJIbI, HEOOXOUMOE TYPUCTY B TIOXO/IE;

— paccuuTarh KOJMYECTBO TEIUIOTHI, HEOOXOAMMOE JJid Harpea H
MJIaBJICHUS JIbJla, HATPEBAHUS Y KUTICHUS BOJIbL;

— OINpEACIUTh KOJIUYECTBO TEIJIOTHI, HEOOXOAUMOE JJIsl MPUTOTOBJICHUS
MUIIY;

— OLIEHUTh Maccy ra30BOM CMECH U1 TYPUCTUUYECKOTO MTOX0/1a;

— MPOBECTM MOHUTOPUHI LIEH Ta30BbIX CMECEH, MPEACTABICHHBIX Ha
NOTPEOUTETHCKOM PBIHKE;
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— ONPEIEIUTh YCIOBUS TPAHCIOPTUPOBKH T'a3a B YCIOBUAX MOXOAA;
— 0 OpMHUTH MPOEKTHYIO PabOTy M MAMATKY C pe3yIbTaTaMy U3MEPEHHUI;
— TOATOTOBUTHCS K 3aIIUTE MPOEKTHOM pabOTHI.

Pemenue nocTaBiaeHHBIX 3a/1a4 MO3BOJIWIIO OCYIIECTBUThH OLICHOYHBIE
pacuéThl Macchl IponaH-OyTaHOBOM cMecH, KOTopasi MoTpeOdyeTcst TypUCTy
JUTSL TIOJTyYE€HUS] BOABI IPU OpraHU3ali TPEXJIHEBHOIO oxoAa Ha MyHKy-
Capapik B OCEHHE-BECEHHMI mepuojl BpemeHu. Macca npomnaH-O0yTaHOBOM
okazayack paBHOM 310 rpammam. B xone paboThl ObUIO YCTAHOBIEHO, YTO
OpyU HE3HAUUTETBHOM KOJIeOaHUM CPEIHECYTOYHON Temmeparypbl B
nuarna3one -10°C..0°C macca ra3oBoil CMeCH MEHSETCS B Ipeaenax
NOTPEIIHOCTH, paBHOU 2 rpammam (MeHble 1%).

B nomoLupb Typucty

1. bepute c cobon 310 rp. rasa B 6annoHe Ha 3 oHSA, Npy
cpenHecyTo4Hon TeMnepatype -5 C°, -10 C°. Y1obbl 13 9 Kr cHera
NoNy4nTb 9 Kr HarpeTon 0 KUMNeHus Boabl.

- 16annoH rasa Gaz Standart, paccumtan Ha 450rp.

- 2 bannoHa rasa Kovea,pacyutaHsl Ha 230 rp.

2. Cobnioganite pexKnMM Harpy3oK 1 oTAbixa.

3. bepexxHo oTHocuTech K nNpu pofae, 6e3 paspelueHunst
rmaa-npoBOHMKA HE Pa3BOAMTE KOCTPOB U HE
ocTaBnante nx 6e3 npucMoTpa.,
.f’:.‘m

4. MapLupyT nomkeH 6biTb He30MacHsIM
N HAAEXKHbIM.

5. Usyunt

MEA

e npaBwsa neppon 4

3KUNWPYWTECH NPABWIIbHO, 1A NPUBYAET
C BAMW CWJIA B NOXOJE.

Pucynok 1. I[lamsamka mypucmy, omnpasisirouie2ocs 8 OIUmenbHblil 3UMHUL NeEpUoo 8
noxoo Ha Mynky-Capowik 6 paiione Bocmounoeo Casana

CIIMCOK JIMTEPATYPbI

1. Tony6 TI'B., Ilepensiruna E.A., UypaxoBa O.B. OCHOBBI MPOCKTHOM
NesITeNIbHOCTH MIKOJIbHUKA: M3aarenbeTBo «YuebHas muteparypa» 2006r.
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IHOMOIIHUK ITPU OBYYEHUU ®U3UKHU
INPOI'PAMMA MYQUIZ

Ycrunosa M.B.

Tocyoapcmeennoe asmonomHoe npogheccuonanrbHoe 0o6pazo8amenbHoe
yupescoenue Upxymckou oonacmu « bpamckuti npogheccuonanvhuiii
MEXHUKYM»
Miss.ustinowa-marina@yandex.ru

ASSISTANT IN TEACHING PHYSICS PROGRAM MYQUIZ
Ustinova M..V.

The State autonomous professional educational institution of the Irkutsk
region Bratsk Vocational College

I'maBHas QyHKIMS KOHTPOJII YCBOCHHUS Marepuaja BO3Jaraercsl Ha
MPENOAABATEIIsl, HA €ro BBICOKME KOMIIETEHUMHM W 3HaHus. Ha ypoxkax
IIPENOIABATEINb KAK JUPHIKED Pa3TIaXKUBAET BCIO CUCTEMY HA MOIYJIH — 3TO
Y JEMOHCTPALMOHHBIA MaTepual, JICKUMOHHBIM MaTepual, peleHne 3a1a4d
HY ¥ KOHEYHO ITPOBEPKA Ha 3aKPEIICHNE U3YYEHHOTO MAaTepralla.

Ha cBoux ypokax B kauecTBe pe(diaeKCHUu s UCHOJB3YI0 MPOrpaMMy
myQuiz.

Bxonute Ha cepBuce MyQuiz MOXHO ¢ J000r0 yCTpOMCTBa —
OTJIMYHBIN cTIOCO0 3a7eiicTBOBaTh CMapT(HOHBI U TUTAHIIIETHI HA YPOKE, TIPH
BBITIOJTHEHUH JIOMaITHEN paOOThl, IPH IMCTAHIIMOHHOM O0y4YEHUH.

TectupoBanue B 00pa30oBaHMM  TMPU3BAHO  OINEPATHUBHO U
OecpuCTpacTHO BBISBIATh [IIyOUHY, 00BEM, CTPYKTYpY, COIEp)KaHHE,
VE€PAPXUIO 3HAHWUW, YMEHUN U HABBIKOB.

[IoaTOMYy OHO B COCTOSIHMM PELINTH OJHY M3 CAMBIX CJIOXKHBIX 3aad

BOCIIUTAaHUS — c(opMUpOBaTh MOTPEOHOCTh W yYMEHHsI CaMOaHaIN3a H
CAMOKOHTpPOJISI, 4TO SBISETCA (YHIAMEHTOM WHAWBUAYATU3ANNN |
TYMaHU3aIuu oOpa3oBaHus, OpPUCHTHUPOBAHMUS  YydYalluxcs  Ha
caMo00Opa3oBaHue.

TecroBass  mpoBepka  HWMEET  psA  TMPEUMYIIECTB  TEpen
TPaJIUIIMOHHBIMU (OPMaMH U METOJIaMH, OHA €CTECTBEHHO BIHCHIBACTCS B
COBpEMEHHBIC TIETarOTMYECKIE KOHIICTIIIHH.

Ona no3Boiser Oosiee palMOHAIbHO HCIOJB30BaTh BPEMsI YpOKa,
OXBaTUTh OOJIBIIUN O0BEM COAEpIKAHUS, OBICTPO YCTAHOBUTH OOPATHYIO
CBSI3b C YYalIMMMCS WU ONPEACNIUTh pPE3yJbTaTbl YCBOEHHUS Marepuana,
COCpPEIOTOYNTh BHUMAHUE Ha MpoOenax B 3HAHUSAX U YMEHHUSAX U BHECTU B
HUX KOPPEKTHUBBL. TE€CTOBBI KOHTPOJIb OOECIIEYMBACT OJAHOBPEMEHHYIO
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POBEPKY 3HAHUN yUYalIUXCs BCETO Kiacca U (OPMUPYET Y HUX MOTHUBALIUIO
JUISI IOATOTOBKH K KaXKJOMYy YPOKY, TUCUUIIIMHUPYET UX.

TakuM o0Opa3oMm, OpUMEHEHUE 3aJaHUil B TecToBOM (opme, B
COYETAaHUU C HOBBIMU O0pPa30BATEIbHBIMU TEXHOJOTHUSAMH TO3BOJIAET
o0ecrneyuTh KapAWHAJIbHOE YIydYlleHHe Yy4eOHOro mpouecca 3a CYET
aKTUBH3ALUU oOyyJaroIieu, KOHTPOJIMPYIOLIEH, OpraHu3yIoLIEH,
JTUArHOCTUPYIOIIEH, BOCHUTATEIbHOW W  MOTUBUpPYIOLIEH  (QYyHKIHUU
3aJITaHUN.

MHorokpaTtHo ObUIO IOKa3aHO, YTO 3aJaHHUS B TECTOBOM (opme,
COYETAaEMbI€ ¢ MOIYJIbHBIM MPUHLMIIOM OpPraHU3alUy YY4EOHOro mporecca,
o0ecneunBalOT BBICOKMIM YpPOBEHb YCBOGHHsI Y4YeOHOro Mmarepuaa,
NIOCJIEIOBATEIBHOCTD U POYHOCTh €TI0 U3yUYEHUS.

Ucnonb3ys panHyro miatpopMy Ha Yypokax, NpernojaBareiib
HPKOHOMUTH BpeMsl Ha MPOBEPKE, TaK KaK pe3y/lbTaT BBIXOJUT cpa3y Ha
sKpaH. JlJisl CTYIEHTOB 3TO W Mrpa U COPEBHOBAHUS M KeJlaHWE OJECHYTh
3HaHMsIMHU. [[ns MeHs 3TOo cuctemaruyeckas padbora, a sl CTYJAEHTOB
TpEeHaXXep ISl 3aKPEeIIeHUs TIOJTyUYEeHHbBIX 3HAaHUH.

L ]
£ muLTipLAYER 2 siNcLEPLAVER 28 TEAM MODE #1035 urporos

BropHuK B
28 peazozs @ 10:27 00363228 3NeKTPUUSCKUIA TOK

FlorenensHuk
27 oen20z: &8 1335 00430715 3neKTPoUIMEpUTENbHbIE NPUEOPEI

Cy66ota °

10 Oex 2022 2:50 00363736 3aKoHbI HeloTOHa

. 1250 003789 o

Yeteepr i
10 Hos 2022 TpaH3ucToR

Pucynok 1. Dxpan pabomwi 6 npocpamme

CIHUCOK JIMTEPATYPBI

1. AsanecoB B.C. OcHOBBI Tmegaroruyeckol Teopuu  HU3MepeHuin //
[lenaroruueckue Mamepenus, 1.1, Nel, 2004. C.15-21

. https://myquiz.ru/Lectures

. https://play.myquiz.ru/p/00363228

. https://rosuchebnik.ru/material/servis-myquiz-uchitelyu-instruktsiya-po-
sozdaniyu-viktoriny/
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CUCTEMHO-JESTEJbHOCTHBIN MOJXO/ HA
YPOKAX ®OU3UKHU

®enoroBa E.A.
Mynuyunanvnoe 6100scemnoe 0oueobpazosamenvHoe yupexcoeHue
«benopeuenckas cpeonsasn obweobpazosamenbHas UWKoIa»
belorschool@yandex.ru

SYSTEM-ACTIVITY APPROACH IN PHYSICS LESSONS
Fedotova E.A.

Municipal budgetary educational institution
Belorechensk secondary school

Merononornueckoir  ocHoBoil  peanmuzanuu  OI'OC  cayxur
CUCTEMHO-JEATENbHOCTHBIM 1oaxoA. OCHOBHAas HIesd TaKoro ITOAXO0Ja
COCTOUT B TOM, YTO YUYEHHE PACCMATPUBAETCS KaK COTPYIHUYECTBO H
COBMECTHasi JAEATENbHOCTb, & HE MpOCTas TPAHCISUS 3HAHUWA OT
YUHUTENs K YyYaluMmcs. YYUTeN0 HEOOXOAMMO HAWTHU Takodh crocod
OpraHu3aluyd y4eOHO-TIO3HABATEIBHOU NEATEIbHOCTH O00y4aeMbIX, MpH
KOTOPOM OHM SIBJISIFOTCS HE MaCCUBHBIMU "TIpUeMHUKaMK'" nH(OpMaImu, a
caMM aKTMBHO YYacTBYIOT B Y4YeOHOM Ipolecce. 3ajada y4yuTelns
3aKJIIo4aeTcs He B 00y4eHHH, a B COIPOBOXKJEHUU y4eOHOTro mpoliecca.
Jlis 3TOro Ha ypoke HEOOXOOUMO CO3/aTh TaKHUE YCJIOBMs, 4TOOBI y
yJammxcs C(OPMHPOBBHIBAINCH IMOTPEOHOCTH W CIIOCOOHOCTH B
OCYLIECTBJIEHUU TBOPYECKOTO MPeoOpa3oBaHUsl y4eOHOro marepuaia C
LENbI0 OBJIAJCHUS HOBBIMH 3HAHMSIMH B pE3yJlbTare COOCTBEHHOTO
MIOMCKA.

B cBoeli paboTe yuuTteno HEOOXOAUMO YYHUThIBaTh, 4to HoBbIE
CTaHAAPTHI TOJKHBI U3MEHUThH TPEOOBAaHNUS:

e x pesynbraram ocBoeHusa OOIT;
e x ctpykrype ocBoeHus OOIT;
e K ycnoBusaM peanuzanuu OOIL.

Kpome 3TOro yumrento HEOOXOAUMO 3HATH, YTO JEATEIHLHOCTHBIM
YPOK OTJIIMYAETCS OT TPAAULIMUOHHOTO CJIEAYIOLINM:
CTPYKTYPOH ypOKa;
LEIIIMU YPOKA;
METOAAMH, IPUMEHIEMBIMHU YUUTEIIEM;
YPOBHEM aKTUBHOCTH YYalIUXCS;
croco0amMu OlEHUBAHUS 3HAHUU yYalIuXcs,
POJIBIO YUHTEIIS.

ok wdrE

171


mailto:belorschool@yandex.ru

B cBoeil paboTe yuuTelb 4eTKO JOJIKEH NOHUMATh CyTh CUCTEMHO-
NEeATENbHOCTHOTO MOAX0AA:

- mpouecc OOyyeHHUsi BBICTpPAMBAETCS KakK JABWKEHHE OT Ield K
pe3yJabTary, pu 3TOM B Ka4eCTBE pe3yJibTaTa pacCMaTpUBAETCS pa3BUTHE
JUYHOCTH YYallluXCs;

- B TIpolecce yueOHOM NesATeIbHOCTH JBUKEHUE OT 1NN K Pe3yNIbTaTy
COBEpIIAET CaM yUaluics, 0CO3HABas ATAIbI MPOJIBHKECHNUS,

- YYUTENb 00ECIeUNBAET JBM)KCHHE YYalllerocsl OT LIENU K pe3ylibTaTy
yepe3 pa3InyHble TEXHOJIOTUH OPTraHU3aIiu IS TEIbHOCTH.

Kpome »sToro Heobxomumo 3HaTh 4 BaKHBIC XapPaKTEPUCTUKH
NEeATENBHOCTHOTO YPOKa:

® 10 CBOEU CTPYKTYpE COBPEMEHHBIN YPOK COBHAJAET CO CTPYKTYypPOMl
NEeATENbHOCTH;

® CTPYKTypa ypOKa BCET/a «IIPO3payHay yqaluMcs;

® B OCYILIECTBICHUH y4eOHOW AESATENbHOCTH MOCTENEHHO HapacTaeT
CTENEHb CAMOCTOATEILHOCTH yYaIluXCs;

e OCHOBHOW 3Tam ypoka HampasieH Ha (opmupoBanue Y VY]l Ha
OCHOBE YCBOEHUS U MPUMEHEHUS TPEIMETHBIX 3HAHUI/YMEHUH.

Cmpykmypa ypoxa
Hauaimno OcHOBHAas 4acThb Hror
aKTyaJ'II/IBaI_II/IH
. pesynbrar
3HAaHUHU
|:> Yeoerue |:> OIIeHKa

npoOiema 3HAHUU U

pa3BI/ITI/IC
ENb YV pedexcus

Jis  opMupoBaHMS  JIMYHOCTHBIX YHUBEPCAIbHBIX  y4€OHBIX
JEHUCTBUI B CBOEH paboTe s UCHOJB3YIO pa3Hble BUAbI 3aJaHuil. OCHOBHAs
3aJlaya CBOJAMUTCS K TOMY, YTOOBI IPUBJIEYb PEOCHKA K 0OCY X ACHUIO JaHHOM
npoOiembl. JlJis 3TOTO S MPUMEHSIO pa3Hble MPUEMbI: MO3TOBOM HITYpM,
KJlacTep, KOp3WHA HJEeH...(MX MHOro, OINHCAaHHWEe MOXHO HalTH B
JuTeparype).

Bonburyto ponb Wrpaer Hadajgo ypoka - HEOOXOIMMO BBI3BAaTh
UHTEpeC y pebeHKa, a 3aTeM MOAJIEpPKHUBaTh €ro Ha BCEM MPOTSHKEHUU
3aHATHS. YPOK HEOOXOJUMO MOCTPOHTH TaK, YTOOBI yUaIUiCs Bceraa ObLT
B COCTOSSHUM TOCTOSIHHOTO IIOMCKa pEeIIeHUs MpoOieMbl, U MaJleHbKHE
OTKPBITHUS BbI3bIBAIM PaJOCTh, YIOBIETBOPEHHUE.

Hanpumep, npu oObscHennn Tembl «lmapaBiuueckuii mpeccy», s
HAuMHAaK0 YPOK HE0ObIYHO. CTaBIIO HA CTOJI YAIIEYKy C OBOILHBIM CajlaToM,
KOTOpbIM HEOoOXoAuMO 3ampaBuTh. Ciyliai BapuaHThl OTBETOB. B urtore
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coo0Iaro, 4To MHE HYXHO pactuTenbHoe macio. IIpobmema, kak ero
nojyuuth. Mer Mo3roBoi mTypMm, M pedsTa NpHUXOAAT K BBIBOAY, 4YTO
HY)KHbl ceMeuku. S ynoBieTBopsAl HX Tnoxenanue. B wurore pebsra
OPUXOJAT K BBIBOAY, YTO OHU CAMH HE MOTYT MOJYYUTh MACIO, TOITOMY
HYKHO ycTpoiicTBo. Takum 00pa3oM, pedsTa camu O3ByYHMBAIOT TEMY H
1enb ypoka. JlemaroT MONBITKM cleflaTh PUCYHOK WJIM Ha3BaTh M3 YEro
JIOJIKEH COCTOATH Mpecc. 3aTeM COBMECTHBIMH YCHIIUSAMH PUCYEM Ipecc U,
UCIIOJIb3YS 3aKOHBI, 00BSICHIEM MPUHIIUI PAOOTHI.

[Ipu uzyuenuu tembl «CrocoObl U3MEHEHUS BHYTPEHHEW SHEPTUH.
Bunel tennonepenaun» B Havyalle ypoka s MpoOILy peOsT Mmoka3aTb, KaKuM
o0pa3oM, HaxoIsACh Ha YyJWLE 3UMOM, OHU COIPEBAIOT 3aMEP3IIME PYKH.
PebaTa MOryT moruparb pyku, akTUBHO paboTaTh MajibllaMH OAHON PYKH,
JBIIIATh Ha HUX WIM MPUKIAAbIBATh K TEIUIBIM ydacTKam Tena. BwiBox:
U3MEHHUTh SHEPIUIO y Tela MOXKHO ITyTEM COBEpPLIEHUsI pabOThl HAJl TEJIOM,
caMUM TeJOM U Temonepenadeit. Jlanee - mnOpenyokuth pedsiTam
pacckaszarb, Kak MOXHO HAarpeTb pPyKHM C TMOMOIIbIO ToOpsiueid Oarapeu.
BapuaHTel OTBETOB: MOJIOXKHUTH Ha Oarapero, Aep:KaTh Haja Oarapeedl wiu
okono. Ilomydaercs, 4TO MBI HCHOJB3YEM TPU BHAA TEIUIONEpEAayu -
TEIJIONPOBOHOCTh, KOHBEKUUS U u3inydeHue. Crenyromuid 3tan
3aKJII0YaeTCsl B TOM, 4YTO sI BBIJAI0 y4YEHHKaM o00opynoBaHHE (CBedy,
CIIUYKH, CYyJATaH, METAJUTMYECKUNA CTEPKEHB, 30KUM Ha JIEPEBSIHHON pYyuKe,
mwiacTwivH). ONbIT ¢ HarpeBaHWEM BOJbl M KPUCTAJJIAMU MapraHLUOBKH
yUdTeNIb TOKa3biBaeT caM. Pebsta m3yuyaroT 0COOEHHOCTH JaHHOTO BHUJAA
TEIUIONEepEaaYy C MOMOIIBIO OBITOB U JIEJIAI0T BHIBOJIBI.

JUts akTyanu3anuu 3HaHUN yqOOHO MPUMEHSTH MPHEM «MEIIAHKa.
CyTh ero 3akiwo4aeTcs B TOM, UTO pedsTaM mpeajiararo Habop CJIOB IO
npoiaeHHol mnaBe. HeoOXogumo 3amofHUTh TaONWIy WM BBINHCATh
CIIOBa, KOTOpPbIE OTHOCATCA K (PU3MYECKON BEJIMYMHE, €IWHULIAM
u3MepeHus, npubopaMm,  (GU3MUECKUM  SBICHUSIM,  YCTPOMCTBaM.
OO0s13aTeNIbHO Jal0 HOBBIE TEPMUHBI 10 HOBOM TE€M€, KOTOPbIE BBI3BIBAIOT
J00O0MBITCTBO peOeHKa. 3HAYUT BIEPEIU HOBBIE OTKPBITHUS U COBMECTHAs
JEATEIbHOCTD.

3aKIIOYNATEIBHBII 3Tall COBMECTHOW JESTEIBHOCTH - IOJBEJICHUE
uTOoroB M peduekcus. [ns pedAT W yuuTens OH 3HAYMMBINA, TaK Kak
MO3BOJIUT OOEUM CTOpPOHAM OIIEHUTb, HACKOJBKO yJayHbIM OBbLT YPOK U
HaMETHUTh TUIaH JaJbHEHIIEeH COBMECTHON pabOTHI.

CIIMCOK JIMTEPATYPbI

1. AcmonoB A.I. CucrteMHO-ACSTEILHOCTHBIN TMOAXOA K  pa3paboTKe
CTaHAapTOB HOBOTO TokoyieHus. [Temaroruka. — 2009. — Ne 4.,

2. Ilpuka3 MwunucrepctBa npocsemnieans PO or 31 mas 2021 1. Ne 287 “O6
yTBEpKJIeHUU (efepaabHOr0 rocyJapcTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
OCHOBHOTO 00111eT0 00pa3oBanus’”
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N3YYEHUE MAT'HUTHOI'O IIOJIA B OCHOBHOM
OBIIEM OBPA3OBAHUU B COOTBETCTBHUU C
CUCTEMHO-AEATEJIBHOCTHBIM NOAXO10OM

dedenona HO.11.
Mynuyunanvroe 6100xcemnoe ooweoopazosamenvroe yupedcoenue MBOY
2. Upxymcka COLL Ne 3
fefelova 9@mail.ru

THE STUDY OF THE MAGNETIC FIELD IN THE MAIN GENERAL
EDUCATION IN ACCORDANCE WITH THE SYSTEM-ACTIVITY
APPROACH

Fefelova Y.P.

Municipal budgetary educational institution MBOU Irkutsk secondary
school No. 3

[lepBbIM 1IaroM K OpraHu3aluu Imporecca oO0ydeHHs (U3UKU
ABJISIETCS pa3paboTka pabouel MporpaMMmbl IO MPEeAMETY, OCHOBHOM
4acThl0 KOTOPOTO SIBJISIETCSl TeMaThuyeckoe IuianupoBanue. [lnannposanue,
C OIHOM CTOPOHBI, JOJIKHO TMOJHOCTBIO OTpakaTh BCE MPEIMETHBIC
TpeOOBaHUsI, C JIPYToil CTOPOHBI, COOTBETCTBOBATH METO/IOJIOTHUYECKOMY
MOJIXOY, OTIPEJICTICHHOMY benepanbHbIM roCyJIapCTBEHHBIM
oOpa3oBaTellbHbIM CTaHAapTOM ob1iero oopazoanus (namee GIr'OC OO)
[1]. Taxum MMOJX0JIOM SIBIISICTCS CHUCTEMHO-JICATEIIbHOCTHBIN,
orpenessieMblii Kak OpraHu3alys y4eOHOro mporecca, B KOTOPOM TIJIaBHOE
MECTO OTBOJUTCS AaKTUBHOM W PA3HOCTOPOHHEW CaMOCTOATEIbHOU
MO3HABATEIBHON JEATEIBHOCTH 00y4aromerocs, NOCTPOCHHON Ha CHCTEME
Hay4YHbIX 3HaHUW. [7aBHBIMM CJOBaMHM  SIBJIIETCS ~ «CUCTEMA» U
«JIEATETBHOCTh», KOTOpbIE HEOOXOIMMO OTpPa3uTh B TEMATUYECKOM
IJTAHUPOBAHUU.

Jnst  Toro, 4TOOBl ONPEACNIUTHh COJAEPKAHUE TEMATHUYECKOTO
IUTAaHUPOBAHUA, MOTPeOOBAIOCh MNPOAHATU3UPOBATh BCE HOPMATHBHBIC
JIOKYMEHTBI, ONpENENIONMe KaK COAepKaHue, TaKk W TpeOoBaHUS K
pesyabrataM: IpuMepHas palOouas MporpaMMa OCHOBHOIO —OOLIEro
oOpazoBanusi mnpeamera «®dDuszmka» 0a30BbIi ypoBeHb (2021 1) [2];
yHUBepcanbHblil Komudukarop [3]; xomudukatop OI'D (2022 1) [4] u
cnenudukamms OI'D [5].

[IpoBenenHast paboTa MO3BOJIMIIA ONPEAEIUTh OCHOBHBIE 3JIEMEHTHI
Hay4dHbIX 3HAHUM pasznena «MarHuTHoe 1oJIe», KOTOphIE B CBOEHU
COBOKYITHOCTH MO3BOJIIOT MOCTPOUTH CUCTEMY HAyYHBIX 3HAHHUH (CTONOEL
3 Tabmuupl) U AEATENBHOCTb, KOTOPYIO JOJKHBI OCBOUTH OOyYaroluecs
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JUIsl TOTO, YTOOBI YCHENIHO W3Y4YUTh MaTepHal, CIaTh BCEPOCCHUUCKUE

MIPOBEPOUYHBIE pabOTHl M OBITh TOTOBBIMH K TOCYJapCTBEHHOW WTOTOBOM

arrectaiuu B ()opMe OCHOBHOTO TOCYAapCTBEHHOIO dK3aMeHa (CTOIOIbI 2
1 3 TaOIuIIbI).

Tabnuna. Temarnueckoe riaHUpoBaHue pasjesna «MarHuTHoe ToJiey»

JUTS1 YPOKOB (DM3UKH B OCHOBHOM 00I1IeM 00pa30BaHUU

Neypoxa Tema ypoka
B OcHOBHBIE BOIIPOCHI (CO/ICP/KAHHE)
(mun ypoxa)
pa3jiene
1 2 3
1. MarautHoe mose
2.TToCTOSIHHBIC MATHUTBI
MaraurtHoe noJie | 3.B3auMojeiicTBIe MArHUTOB
1. (uszyuerue Ho6020 | 4.MarautHOoe moje 3eMIM W €ro 3HaueHWe IJs KH3HH Ha
Mamepuana) 3emie.
5. [Ipeiid momocor
6.IMossipHoe cHsiHUE
1. OnsiTel B. T'nmsbepTa mo HaMarHUYMBAHUIO JKeJe3a
2.MopenupoBaHue HEBO3MOXKHOCTU Pa3JelCHUs]  IIOJIIOCOB
MarnutHoe rnoJie
MTOCTOSTHHBIX Martura. .
3.MojenupoBaHrie MarHUTHBIX MOJIEH MOCTOSTHHBIX MArHUTOB.
2. MaruuToB  (pewenue .
Kavecmeennix 3aday) 4.VccnenoBaHne MAarHWTHOTO B3aUMOJCHCTBUS TOCTOSHHBIX
MarHUTOB.
5./3y4yeHne MarHUTHOTO TIOJS ITOCTOSHHBIX MarHUTOB TIPH HX
00BeTMHEHNH 1 Pa3eICHUN.
HeiicTBue 1. JleiicTBHE MarHUTHOTO TIOJIA Ha MIPOBOJHUK C TOKOM
MATHHTHOTO MoJist Ha | 2. B3anMoneiicTBrue OBYX NapaUIeTbHBIX IPOBOJHUKOB C
3. NMPOBOAHUK ¢ TOKOM | TOKOM.
(uzyuernue Ho6020 | 3. MarHuTHOE I0JIe JICKTPUICCKOTO TOKA.
mMamepuana)
MarnutHoe mone | 1.0meiT Opctenma. MccnenoBaHue IEHCTBUS DICKTPUICCKOTO
JIEKTPUIECKOTO TOKA. TOKA Ha MAarHUTHYIO CTPEIIKY.
4. Cuna Amnepa 2.0mnbIT AMriepa.
(pewenue 3.M3ydyeHne nedcTBAS MAarHUTHOTO TIOJS Ha MPOBOJHHUK C
KAueCmeeHHblX 3a0ay) TOKOM.
W3yuenne neiictBus | 1. JleiicTBHE MAarHUTHOTO TIOJIS HA MPOBOJIHUK C TOKOM
MarHUTHOTO TOJNS Ha
5. MPOBOTHUK C TOKOM
(nabopamopnas
paboma)
DJIEKTPOABHUTATEIb 1. DnekrpoxaBuraTenb
6 MOCTOSIHHOTO TOKA 2. CBoiicTBa AJIEKTPOBUraTENs IIOCTOSIHHOTO TOKA
' (uzyuenue Hosoeo | 3./cnonp30oBaHME ~ DJCKTPOJABUTATENCH B TEXHUYECCKUX
Mamepuana) YCTPONCTBAX M HA TPAHCIIOPTE.
Konctpyuposanue, 1.3nekTpomarsur.
U3y4YeHUe pabotel | 2.ITpuMeHEeHHE 3TICKTPOMATHUTOB B TEXHUKE
aNeKTpoaBUrarens W | 3.DJIeKTPOJBHUIraTellb MOCTOSHHOTO TOKA.
7 U3MEpPEHUe KIL[J | 4.KII[ snektpoaBuraTens
' 3JEKTPOIBUTATEIILHON
YCTaHOBKHU
(nabopamopnas
paboma)
JiaexkTpomariuTHasi | 1. MarHuTHas MHIYKUHS
8. HHIYKOHSA (uzyuenue | 2. JIMHUU MarHUTHOU MHITYKIMA
H08020 Mamepuana) 3. DneKTpoMarHuTHas MHIYKIHsI
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Neypoka

Tema ypoka

pa;;eﬂe (mun ypoxa) OcHoOBHbIE BONIPOCHI (COepKaHue)
1 2 3
Hanpasnenue 1. OnsrTel Papanes
9 MHIYKIMOHHOTO ToKa | 2. I[IpaBumno Jlenna.
' (pewenue 3. 3aBHCHMMOCTh HampaBJICHWS HMHAYKIMOHHOIO TOKa OT
KauecmeeHHvlx 3a0ay) | yCIOBUIl €ro BOSHUKHOBEHHUSL.
HUccnenosanue 1.OnexkTpoMarHuTHas HHAYKIHS
SIBJICHUS 2.VHIyKIMOHHBIA TOK
10. 3IEKTPOMAarHUTHON 3.Cuna ToKa M ero HampaBJIeHWE B KaTyIIKe NPU M3MEHEHUH
WHIYKIUH HaIpaBJIECHUS UHAYKIMOHHOTO TOKa
(nabopamopnas
paboma)
1. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
2.VccnenoBanre MarHUTHOTO B3aMMOJEHCTBHS ITOCTOSIHHBIX
MarHuTOB.
3. JleficTBIE MarHUTHOTO TOJISI HAa TIPOBOJTHUK C TOKOM
MaruautHele siBneHust | 4. BzaumopaeicTBue AByX TapauielbHBIX TMPOBOJHUKOB €
11. (pewenue TOKOM.
KauecmeeHublx 3a0ay) | 5.V3yueHue AeWCTBUS MarHUTHOTO TIOJS Ha TPOBOJHHUK C
TOKOM.
6. MarHuTHast MHYKIHSI
7.JIMHUY MarHUTHOW UHIYKITUH
8. DnexTpoMarHuTHas MHYKLHsI
MaruutHsle aBieHus | 1.B3zaumopneiicTBHe NOCTOSHHBIX MarHUTOB
12. (xoumponvHas 2.JleficTBe MarHUTHOTO ITOJISl HA ITPOBOAHUK C TOKOM
paboma) 3.DnmeKkTpoMarHuTHAs HHIYKIAS
1. MarxuTHOe moJse
2. IlocTostHHBIE MarHUTHI
3. [leiicTBHE MarHUTHOTO MOJIS HA IPOBOJIHHUK C TOKOM
4. BzanmojeiicTBue [BYX MapaijelbHBIX IPOBOJHUKOB C
MarHuTHbIe TOKOM.
13. SIBJICHH A MarsuTHOE 10JIe 3JEKTPHIECKOr0 TOKa.
(ypox 0606uenus) DCKTPOIBUTATEITb

MarauTtHas UHIYKIIHsI

JIvHUM MarHUTHON MHIYKLIUU
. DNeKTpOMarHuTHAsE MHYKITHS
10.MlHAyKIMOHHBINA TOK

©®~Nou

[TosneMEeHTHBIN aHAIN3 COJAEP KAHMS IMOKa3aJl, YTO BECh MaTepHall
MOYKHO pa30HMTh Ha YEThIPE TPYNIbl COAEPKAHMS, 3TO ONPENETUIO TEMBI
YPOKOB U3y4eHHsI HOBOro Marepuana. K kaxaon rpymnme coaep:xaHusi ObLIN
OTIpEENIEHbl OCHOBHBIE BUJIbI ACSTEIBHOCTH, KOTOPbIE OTPAKEHbI B THUIAX
YPOKOB: pElIeHHE KAYeCTBEHHBIX 3ajad M jaboparopHsle pabotbl. 11-13
YPOKH HaIlpaBJIeHbl HA CUCTEMAaTU3allMI0 MaTepuala B paMkax paszzaena: 11
YPOK MOCBSIIEHHBIA PEHICHUIO 3a/lad 1Mo TeMe «MarHuTHble SBJICHUSD C
1EJIbI0 MOATOTOBKH K KOHTPOJIBHOW paboTe Mo MpoiJIeHHOMY pasneny; 12
YPOK KOHTPOJIbHOW paboTe, KOTopas MPOBOAUTCS MO OKOHYAHUIO U3YyUECHHUSI
KpymHOro paznena u 13 ypok 00o0iieHus (3aBepiaronifnil ypok), KOTOPBIi
OTPaXKaeT CHUCTEMHO—JEATEIbHOCTHBIA IIOAXOJ MPHU H3YYEHUU TEMBI
«MarHuTHBbIE SIBICHUS.
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JIaHHBIM TOIXOJ MPU COCTABICHHM TEMATUYECKOTO IIJIAHUPOBAHUSA
MTOJIHOCTBIO OTpa)kaer CUCTEMHO—ESTEIIbHOCTHBIN MOAXO/I,
o0ecrneunBaroero CUCTEMHOE M TapMOHMYHOE PAa3BUTHE JUYHOCTHU
oOy4aromierocsi, OCBOGHUE UM 3HAHUM, KOMIIETCHIIUN, HEOOXOJUMBIX KaK
TSl )KU3HU B COBPEMEHHOM OOIIIECTBE, TaK U JUIsl YCIICIIHOro O0yUeHHs Ha
CJIEIYIOIIIEM YPOBHE 00Opa30BaHMS.
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B PasButne coBpemeHHON I1UGPOBON Cpenpl — MPHOPUTETHOE
HampaBlieHHe B 00JacTH poccuiickoro ooOpaszoBanus. OmHOW H3 3amad
HalMoHanbHOro  mpoekta  «OOpazoBaHue»  SBISETCS  CO3JAHHE
COBpeMEHHOU u Oe3omacHOM 1udpoBoil  00pa3oBaTeIbHOM  CpPEIHI,
o0ecreynBaroneil BHICOKOE€ KadeCTBO U JOCTYIMHOCTh 0Opa3oBaHUS BCEX
BUI0OB M ypoBHeH [12]. B coorBerctBuu co Crparerued pa3BUTHS
uHpopmanimonHoro  obmiectBa B Poccuiickorn  ®Denmepaumu s
dbopmupoBaHuss MHOOPMAIMOHHOTO MPOCTPAHCTBA 3HAHMK HEOOXOIUMO
UCIOJIb30BaTh M Pa3BUBATh pa3lIMYHbIE 00pa30BaTeNIbHbIC TEXHOJOTHUH, B
TOM YHCJIE€ JUCTAHIIMOHHBIC, DJJIEKTPOHHOE OOy4YeHHE TpH pean3aliuu
o0pa3oBaTelbHBIX MPOrpaMM B IENAX TMOBBIMICHUS JIOCTYMHOCTH
Ka4eCTBEHHBIX 00pa30BaTeIbHbBIX YCIyT [2].

Konnenmsi mpenonaBanust y4yeOHOro mnipenmera «duszuka» B
oOpasoBarenbHbIX opranuzanusax Poccuiickoit denepanun, peaan3yommux
OCHOBHBIE 00pa30BaTeNIbHBIC MPOTPAMMBI, MPEIINOIaraeT MOIACPHUBAIUIO
MOJIXOJI0OB K TpernojaBaHuio yuyeOHoro mpeamera «Dusrkay Ha YpPOBHSIX
OCHOBHOTO OOIIETO M CpPeJHEro oO0Iiero oOpa3oBaHUs, KOTOpas JODKHA
o0ecreynBaThCsl BHEAPEHUEM COBPEMEHHBIX TEXHOJIOTHI 0Oy4YEeHHs, TaKUX
KaK TEXHOJOTHS WCIOJIb30BAHUS KOMIIBIOTEPHOTO MOJEIUPOBAHUS U
aHaMM3a TAHHBIX B MPOIIECCE MCCIIEA0BATEIHLCKOTO O0YUICHUS; TEXHOJIOTHS,
OCHOBaHHAasI Ha MCIHOJIb30BAHUU IJIAHIIETHBIX KOMIIBIOTEPOB; TEXHOJIOTHUS
COTPYIHHYECTBA B OOYUYEHWH; TEXHOJOTHUS «IIEPEBEPHYTOTO OOYUCHUS
(caMmocTOsITEIPHOE M3YyUYEHHE HOBOTO Marepuayia J0 MPOBEACHHUS YPOKa);
TEXHOJIOTUSI  JIOTIOJIHEHHOW peaJbHOCTU (BUPTyaJibHbIE OOBEKTHl WU
uHpopManusi  JIOMOJHSIOT CBEIEHHS O (U3UYECKUX OO0BbEKTaX U
OKpy’Karouieil cpeze); TEXHOJOTUs (POPMUPOBAHUS SKCIEPUMEHTAIBHBIX
ymenui [3:17].
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B peanmuzanuu KOHIENTYalbHBIX 3a/lad TOMOTAIOT Pa3INYHbIC
oOpa3oBareyibHble IU(PPOBBIE HHCTPYMEHTHI U  CEPBUCHI, KOTOpbIC
npeaHa3Ha4YeHbl JUIsl CaMbIX pa3HbIX 1ese. Hampumep, s MOATOTOBKU
AIIEKTPOHHBIX METOAUYECKUX TOCOOUH, CO3/IaHUsI TECTOB, OMPOCOB, 3aITUCH
ayauo, BHUACO  POJHUKOB, CO3[aHUSl TpaduUUecKuX, MY3bIKaJIbHBIX
BKJIIOUEHUHN, BeO-KBecTOB. Takue HMHCTPYMEHTHI IOMOTAIOT TIEAarory
UCIIOJIb30BaTh TOTOBBIE WIIM CO3aBaTh CaMOMYy 0Opa30BaTeIbHbIE PECYPCHI
0e3 s3BIKOB MpOrpaMMUpOBaHMs. braromaps U3y4eHHUIO U UCIIOIb30BAHUIO
NOJIOOHBIX CHCTEM MOXXHO C MEHBUIUMU BPEMEHHBIMHU 3aTpaTaMu
pazpabarbiBaTh ~ OOydYaromye,  TECTUPYIOIIHUE,  JEMOHCTPAIlIOHHbBIE
nporpaMMbl. Bce 3TH BO3MOXHOCTH MOTYT IMPUCYTCTBOBAaTH B apceHalle
COBPEMEHHOTO TIeIarora u OBITh CPEJICTBOM aKTHBU3AIMH MTO3HABATEIHLHOM
JEeITEILHOCTH 00yJaIOIIMXCs B y4eOHOM IpoIiecce.

B cBoeit pabote yuutens GU3MKU s UCMOJIB3YHO TAKUE JIEKTPOHHbIC
o0pa3oBarelbHBIE PECYpPChl, Kak MU(POBYIO 00pa3oBaTeIbHYIO IIaThopMy
JU1s 00pa3oBaTeNIbHBIX OpraHu3aluil «J/{HEeBHUK.py», OHJIAWH-ILIATHOpMY
KOHCTPYUPOBaHMS 00pa30BaTENIbHBIX MaTepHaliOB M MPOBEPKH 3HAHUM C
oOparHoii  cBs3pto  Coreapp.ai,  KOHCTPYKTOPbl ~ MYJIbTHUMEIUUHBIX
MHTEPAKTUBHBIX YIIPAXKHEHU N Learningapps, Joyteka,
OHJIaH KOHCTpyKTOp TecToB Online Test Pad, Memuapecypcel «SAnnekc
yueOHuk» u «lllkoma owunaitn», BUpTyalibHbIE Jaboparopuu pabOThHI
Esrenus [leBarkuna Oubmuorexku MDOIIl, nuarHoctuyeckne Marepuabl
POUI mo ¢yHKIMOHANBHOW TPAMOTHOCTH IIKOJBLHUKOB, SIHACKC W TyIJI-
dopmbl, BupTyanbHyto nocky Padlet, temerpamm kanamel: «®Pusnka
npocto», «Puszuka HamsiAHO», «Hayka B aetansx». C mOMOIIbI0 JaHHBIX
pPECYypCcOB MOXKHO pelniarh pa3Hble JAUJAAKTHUYECKHE 3aJaud  ypokKa,
OpPraHU30BBIBATh YPOUYHYHO, BHEYPOUHYIO U CaMOCTOSATENIbHYIO padoTy
y4aluxcs, B TOM YUCIIEe MPOCKTHYIO U UCCIEI0BATEIBCKYIO JACATEIbHOCTD
mKkoJbHUKOB. CoBpeMeHHbIe ITU(POBBIE 00pa3oBaTEIbHBIE TEXHOJIOTHUU
CIOCOOCTBYIOT MOBBIIIEHUIO 3(PPEKTUBHOCTH 00pa30BaTEIHLHOTO MpoIecca,
pa3BUTHUIO Y4E€OHOW CaMOCTOSITEIbHOCTA U OTBETCTBEHHOCTH JIETEH,
MPEIOCTaBIsECT MEJarory M IMKOJbHUKAM Pa3HOOOpa3HbIE WHCTPYMEHTHI
JUIS1 TPOIYKTUBHOM ESITENBHOCTH.

Eme ompaum 3¢ GdekTuBHBIM  00pa30BaTebHBIM  UHCTPYMEHTOM
oOyueHust (U3UKHU SBISETCS MHTEPAKTUBHAS JOCKa. IHTepakTUBHAsS TOCKa
UMEeT TOHATHBIA Tpaduueckuii wuHTepdeiic. OOydeHHe ¢ MOMOIIBIO
WHTEPAKTUBHOM  JOCKM  CPaBHUMO C  MPHUBBIYHBIMH  METOJAMHU
npenonaBaHus. B cBoeil paboTe s UCHONB3YI0 JEMOHCTPALMOHHbBIE
IPOrpamMMbl, K KOTOPbIM KPOME€ KapTHH, BUACOPPArMeHTOB, (oTorpaduii
MOXXHO OTHECTH U UHTEPAKTUBHBIC SKCIIEPUMEHTHI, Ja00OpaTOpHbIEC pabOTHI,
U KOMITBIOTEPHBIC JIEKIIMU U YPOKHU-TIpe3eHTaluu. MHTepakTuBHAs AOCKa
AT BO3MOXHOCTh HE NPOCTO JEMOHCTPUPOBATH (PU3NYECKUE MOJEIH,
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OTIBITHI, HO ¥ TIPOXOJUTH OHJIAMH TECTHPOBAHUS IO MPOUIECHHBIM TEMaM C
BBIBEJICHUEM PE3YyJIbTaTOB.

OnauM u3 3(PQPEKTUBHBIX METOJOB AKTHBH3AllMU ITO3HABATEIHLHOMN
NEATENHPHOCTH  SIBJISCTCS TNpPUMEHEHHWE WH(OOPMAIMOHHBIX ITHU(PPOBBIX
PECYPCOB, KOTOPHIE OTKPHIBAIOT JOCTYI K HETPAJUIIMOHHBIM HCTOYHHKAM
nHpopManuy, MOBBIMAKT 3PHEKTUBHOCTL CaMOCTOATEIBHOU paboThI,
JAIOT BO3MOXKHOCTb JJIS  TBOPYECTBA, TO3BOJIIIOT  pPEau30BHIBATh
OPUHIIMIHATBHO HOBBIE (OPMBI M METOAb OOYyYEHHM U CTAHOBATCS
OCHOBHBIMM HMHCTPYMEHTaMU B TPO(PECCHOHAIBHOW MPaKTUYECKOU
JESATETHHOCTH YUUTEIS.

Odens >ddexTuBHBIM pecypcoM oOyueHusi sBisiercs Core — 3TO
OHJIaH-TUTaT(OpMa KOHCTPYHPOBAHUS 00pa30BaTEIbHBIX MaTEpUATIOB |
MPOBEPKU 3HAHUU ¢ 0OpaTHOU CBs3bI0. C €ro MOMONIBI0 YUUTEIh MOXKET
CO3/1aBaTh WHTEPAKTUBHBIC YPOKH, WHTEPAKTUBHBIE pa0OYUE JUCTHI, TO
eCcTh MBI ToMydaeM OJGGEKTUBHBIM WHCTPYMEHT IS OpTaHU3AIHNH
JTUCTAHIITMOHHOTO oOy4eHwusl. JlanHas rardopma MO3BOJISIET
pa3pabarbIBaTh CaMble pa3HOOOpa3HbIE YPOKH, OTCIIC)KHBATH BBIMOJIHEHHE
3aJIaHU#, aHAIM3UPOBATh PE3ybTaThl 0O0y4YEHUS, MPOU3BOAUTH MPOBEPKY
3HAHUM C aHAJIUTHYECKOW CHUCTEMOM BBIPAOOTKH WHIWBHUIYAIbHBIX
peKoMeHAauM 11 yyamumxcs [4].

OpHoli n3 0cOOEHHOCTEN TaHHOM IIAT(OPMBI SIBISIETCS UHTETpalus
MaTepuajgoB ¢ JApyruMu IarGopMaMd M CEpBHCAMU MO YHPABICHUIO
oOyuenueM. Hampumep, ypoK OTKPBITHS HOBBIX 3HaHWNA «BHYTpeHHss
sHeprus. CrnocoObl M3MEHEHUS BHYTPEHHEW SHEpPrum» BKIIOYAET B cels
aKTyalu3alliil0 3HAaHWUW 4epe3 BbIMOJHEHHE 3adaHus «Halau 1saTh
CIPSTAHHBIX (U3NYECKUX TEPMHUHA», CO3JAHHOTO C HCIOJIb30BAaHUEM
CepBUCa MYJIBTUMEIUNHBIX HHTEPAKTHBHBIX YIpaxkHeHuil Learningapps,
dbopMupoBaHUE HOBBIX 3HAHMM Y€pe3 MOCTAHOBKY MPOOJIEMHBIX BOTIPOCOB
U TpocMmoTpa BuaeodparMeHTOB «TeruioBbie sBIEHUA. BHyTpeHHss
sHeprus», «CrnocoObl W3MEHEHUsT BHYTPEHHEW sHeprum», «M3meHeHue
BHYTPCHHEH OHEpPrWM Tela TIPU COBEPIICHWH HAJ HHUM pPabOThD,
«3mMeHeHne  BHYTpPEHHEH DHEpruuM IMyTeM  TeIUIoNepenaqym» U3
oOpazoBatenbHbIX ~ MeamapecypcoB  «llomsraas  ¢usuka», «lllkona
OHJIaH», WCIOJIb30BAHUE HAIVISITHOTO Marepualia B BHUJAE aHUMAIUU.
[lepBuuHOE 3aKperyieHUEe 3HAHUM OPTaHU3yeTCsS COCTABJICHUEM CXEMBbI
«CrocoObl M3MEHEHHsI BHYTPEHHEW YHEPTUW» C TOMOIIBI0 MHCTPYMEHTA
margopmbl  Coreapp.ai. KoHTpodb yCBOEGHHSI MPONIEHHOIO Marepualia
OCYIIECTBJISIETCS C TOMOIIbI0 TecTta «BHyTpeHHsst sHeprus. CrocoObl
W3MEHEHUSI  BHYTPEHHEW  DHEPrum», CO3JaHHOTO C  TOMOIIBIO
OHJIaiH KOHCTPYKTOpPa TECTOB Online Test Pad, MO3BOJISTFOIUM
aBTOMAaTH3UPOBAHO OIEHWBATh W AHAIU3UPOBATH PE3YIbTAThl N3yUCHUS
MaTepuaia Kak yduTelieM, TaKk M caMuMu ydeHukamu. [lombop maHHBIX
TUAAKTHYCCKUX CPEICTB TMO3BOJISIECT ONTUMAIBHO TOCTUYH IETh YpPOKa -
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pacHIUpUTh Yy YydYaIlIuXcs IOHATHHHYIO 0a3y HpPOTEeKaHUS TEIIOBBIX
IPOLIECCOB 3a CYET BKIIIOYEHHUS HOBBIX DJIEMEHTOB — IOHATHs [EAEH
BHYTPEHHEH SHEpPruy, 3aBUCUMOCTH BHYTPCHHCH DSHEPIrHUH OT o
TEMIIEPATYPhl, CIOCO0AX W3MEHEHHMs BHYTPEHHEH oSHeprud. [l
[TpoWiT ypPOK MOXKHO IO CCBUIKE
https://coreapp.ai/app/player/lesson/6166e1218d90b4{0284e2305 umu QR

KOy

[ToBBICUTH pE3yABTaTUBHOCTH 00pa30BaTENBHOIO Ipollecca JaeT
ucrnosnb3oBanue MU poBsix Jadboparopun no ¢uzuke RELEON. [udpossie
naboparopuu  BKIIOYAIOT B ce0s 00OpymoBaHWE W MPOTpaMMHOE
oOecriedeHNe IS TPOBEICHUS JIEMOHCTPAIIMOHHBIX U JIa0OPaTOPHBIX
DKCIIEPUMEHTOB, IMHUPOKUN CIEKTP MU(PPOBBIX AATYUKOB (TATIYMKUA CHIIHI,
pacCTOSIHUS, JaBJICHUS, TEMIIEpaTyphl, BIAKHOCTH BO3dyXa, TOKa,
HaANPSDKCHUsSI, OCBEIICHHOCTH, 3ByKa, MAarHUTHOTO TIOJS U JIp.) TIO3BOJISTIOT
MPOU3BOIUTE COOpP W aHaMW3 JaHHBIX OJKCIIEpUMEHTOB. KommbroTep
BBICTYITaeT KaK M3MEPHUTEIbHBIA WHCTPYMEHT, YTO TO3BOJISICT PACIIUPHTH
IPAHUIIBI  IIKOJBHOTO  (PU3MYECKOTO OJKCICPUMEHTAa W IPOBOJIHTH
dusznyeckue WCCICNOBaHMS; 3HAYUTEIHHO TMIOBBIMIAET HADISAIHOCTH B
IpOIleCcCe UCCIENOBaHUA W Tpu 00paboTke pe3ynbraroB. lludposas
nabopatopus urpacT KJIIIOYEBYI0  POJb npu BBITIOJTHCHUN
HCCIIeIOBATEIbCKUX PabO0T OO0y4arolmMMHUCS, TO3BOJIIET UM HE TOJBKO
coOuparb  JaHHble, HO W  oOpabareiBaTh, aHATWU3UPOBATH M
CUCTEMATH3UpOBaTh WX. Hammune pa3nuuHbIX UOPOBBIX JTATIYNKOB
MO3BOJISIET  BBHITIONHATH  JIOCTaTOYHO OOMIMPHBIC HCCIEIOBATEIHCKHE
paboOThl, KOTOpBIE HE TOJBKO TEOPETHYECKH OOOCHOBaHBI, HO U
MOJATBEPKACHBI  DKCIEPUMEHTAIBHO CAMUMH  OOYYarOIIMMHCS, YTO
SIBIIICTCS. HEMAJIOBXKHBIM (haKTOPOM JJISl PA3BUTHS WX HCCIIEIOBATEIHCKAX
Y TIPOCKTHBIX HaBBIKOB.

Hudporas madoparopuss U BUPTyaJbHbIE JIa0OpaTOpHbIE PabOTHI
JAIOT BO3MOYKHOCTBH TPOJEMOHCTPUPOBATH SIBJICHUS MaKpO W MHUKPOMHPA,
OBICTPO TPOTEKAIOIINE IMPOIECChI, BOBMOKHOCTh MPOBOJUTH UYMCICHHBIM
DKCIEPUMEHT C aBTOMAaTMYECKUM OTOOpaKEHHWEM TIpoliecca B BUJC
KOMITHIOTEPHOW aHUMAaIU, TpauKoB, TabNIuIl, AUarpaMM, BEKTOPOB.

Ucnionp3oBanne mudpoBex jaboparopuii, miarGopM U CEpBUCOB
no3BoysieT  opMupoBaTh y  OOy4alOmUXCSI ¥ METamlpeaMETHBIC
yHUBEpCAIbHBIC Y4YeOHBbIC MEUCTBUS (OMBIT pPabOTHI C COBPEMEHHOM
TEXHUKOW, KOMIBIOTEPHBIMA TMPOTPAMMaMH, ONBIT B3aUMOACUCTBUS
UCCIe0BaTeNel, OnbIT HH(POPMAIIMOHHOTO MOKCKA).

CIHHUCOK JIMTEPATYPbI

1. Macnopt  HamuoHanpHOTO  mpoekTa «OOpa3oBaHUE»,  YTBEPKIACHHBIN
npesuauymom Cosera mnpu [lpesugente Poccuiickoit @expepauuu 1o

181


https://coreapp.ai/app/player/lesson/6166e1218d90b4f0284e2305

CTPAaTErMYeCKOMY Pa3BUTHIO W HAIIMOHAJIBHBIM TMPOEKTaM (MIPOTOKON OT 24
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Komnernn MunucreperBa npocseniennss Poccuiickor denepauuu mMpOTOKOI
oT 3 nexaops 2019 rojaa NeIIK-4BH. - URL:
https://docs.edu.gov.ru/document/60b620e25¢4db7214971¢16f6b813b0d/
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. [Inardpopma st 3amycka onmaiH-mikoia. — URL: https:/coreapp.ai/ (nara
obparmenus: 05.02.2023)
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OCOBEHHOCTH PASPABOTKHN KOHTPOJIBHO-
NU3MEPUTEJBHbBIX MATEPHUAJIOB JJIA
INPOBEJIEHHUA OCHOBHBIX BUTOB KOHTPOJIA
B YUYHEBHO-KOHCVY/IbTAIIMOHHbBIX ITYHKTAX

Ila¢geposa H.H.

Tocyoapcmeennoe 6100xcemnoe npogheccuonanvioe 0opazosamenbHoe

yupedxcoenue Upkymcrkoti obnacmu «Aneapckuil neda2o2uteckuti KowLeoic»
Shaferova2010@yandex.ru

FEATURES OF THE DEVELOPMENT OF CONTROL AND
MEASURING MATERIALS FOR CARRYING OUT THE MAIN TYPES
OF CONTROL IN EDUCATIONAL AND CONSULTING POINTS

Shaferova N.N.

State budgetary professional educational institution of the Irkutsk region
Angarsk pedagogical college

OCHOBHOW NOJXO/I, PEATU3YEMBIA CUCTEMOM OLIEHKH B COOTBETCTBUH
¢ ®I'OC — cucremMHO - HeATENbHOCTHBIN. CUCTEMHO — JIESITEIbHOCTHBIN
MOAXOJ, B OIIEHKE OOpa3oBaTeNbHBIX JOCTIKECHHM TMPOSIBISETCS B
CITIOCOOHOCTH K PEIICHUIO Pa3IMYHbIX Y4eOHO-TIO3HABATEIbHBIX U YUEOHO-
MPaKTUYECKUX 3aJlad Ha OCHOBE OCBOCHHMSI OIMOPHOM CHUCTEMBbI 3HAHUU,
OBJIAICHUS YMEHHEM YYUThCS W HHAUBUYAJIbHOTO IPOrpecca BO BCEX
OCHOBHBIX c(hepax TUYHOCTHOTO PA3BUTHSI.

OcHOBHBIE ~ (YHKIIMM  CHUCTEMBI  OLEHKH  JICSITEIIbHOCTHOMN
napagurmMbl — KOHTPOJIb 33 JOCTHUKEHUEM IUIAHUPYEMBIX pE3yJIbTaToB,
oOpaTHas CBsI3b — TEKYIlasi KOPPEKIIMS MPOLIECCa YUSHUS Y KaX0TO.

CucteMa OLIEHKM BKIIIOUAeT MPOLIEAYphl BHYTPEHHEW W BHEUIHEH
OLICHKH.

BHemnsis oneHka mpeaycMarpuBaeT TOCYIapCTBEHHYHO HTOTOBYIO
arTecTaliio, a TakXKe MOHUTOPUHTOBBIC WCCIEIOBAHUS HE3aBUCUMOMN
OLICHKHM KauecTBa 00pa30BaHUsI.

K BHYTpeHHEH OIlEeHKE OTHOCSTCS CIAEAYIOIINE OCHOBHBIC BUJIBI KOHTPOJISA:

e CrapToBblii  (NIpEeABApUTEIBHBIN)  KOHTPOJb,  OCYIIECTBISETCS
BHavasie yuyeOHoro roma. Hocut pgumarHoctuueckuit xapaxtep. lLlenb
CTapTOBOTO KOHTPOJIS: 3a(UKCUPOBATh HAYAIBHBIA YPOBEHb IMOATOTOBKH
y4YaIerocs, ypoBeHb €ro YMEHHH, a TaKKe YHUBEPCAIbHBIX YYCOHBIX
nevicteuil (YY), CBSI3aHHBIX C MIPEACTOAILEH JEATEIbHOCTHIO;
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e [IpomMexyTOUYHBIM, TEMATUYECKUM KOHTPOJIbL IIPOBOAUTCS IIOCIE
OCYLIECTBJIEHUSI y4eOHOro NEHCTBUS METOAOM CpaBHEHHsI (PAKTHUUECKUX
pe3yNbTaToB ¢ 00pa3oM;

e UTOroBelii KOHTPOJIb MPEANONIATACT KOMIUIEKCHYIO IPOBEPKY
00pa30BaTeNIbHBIX PE3YJIbTATOB B KOHIIE y4eOHOTO roja.

B wamm mum B Poccum oOmieoOpazoBatenbHOEe 00yUEHHE TaKkKe
ABIISIETCS. OJHUM U3 OCHOBHBIX CPEJICTB MCIPABICHUSA OCYXKICHHBIX,
3aJIOTOM MX YCIEIIHOM ajanTalvu K JKA3HM B OOILIECTBE IOCIHE
ocBOoOOXKIeHHA. IMEHHO 1o3TOMy Npu uchpaBuTeNbHBIX KoJoHMsx (MK)
OTKPBITH yueOHO-KOHCYIbTalmoHHble TyHKTHI (YKII) — Tak Ha3biBaeMble
HIKOJIbI.  Y4eOHbl mnpenmer «Ddusukay sBIsSETCS OJHUM U3 0a30BBIX
y4eOHBIX IPEIMETOB OCHOBHOIO 00I1ero 00pa3oBaHus U CPEAHEro oOIIero
obpazopanus (OO0 u COO)

OCHOBHBIM OOBEKTOM CHCTEMBI OIICHKH DPE3ylIbTaTOB 0Opa3zoBaHUSs
VYKII na ypoae OOO u COOQO, e€ comepkareabHOW U KPUTEPUAIBHOU
0a30i1 BBICTYMAIOT IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI OOYYaIOIIMMUCS
OCHOBHOI 00pa3oBarenbHoM nmporpammsel (OOIT).

OnHuM W3 HCXOOHBIX  JOKYMEHTOB  JUIsl  COCTaBJICHUS
aJIanTUPOBaHHON pabodeil mporpamMmbl ydeOHOTO mpenMera «Du3nkay
aBisroTCst 3aKk0H PO «O06 o6pazoBanuu B PO» No 273 ot 29.12.2012r. (c
u3MeHeHussMu B pena. ot 14.07.2022r.). Anpecar mporpammbi:
OCYKJICHHbIC, HaXOJAIIUECS B HCHPABUTEIBHBIX YUPSKICHUSIX, C
COXpPaHHBIM WHTEJJIEKTOM U HOPMAJIbHBIM KOA(PPUIIMEHTOM YMCTBEHHOTO
pazButus. Bo3pacTt yuamnmuxcs konebnercs ot 18 mo 50 mer. OOyuenwue
OCYUIECTBIISIETCSI B OYHOM pexume (0e3 yuera BBEACHUS] OTpaHUYUTENbHbBIX
MEPONPUSATUN, CBSI3aHHBIX C PACIPOCTPAHEHUAMH WHOEKIMN WIM HHBIX
Ype3BbIYAHBIX CUTYAIUi).

Kak ObulO yCTaHOBJIEHO, OCHOBHAsl 1I€Jb MPOBEPKU Kak s
yyaluxcs, TaKk W [JJs YYUTENs, - BBIICHUTb, YCBOWIM JIM Yy4Yalluecs
HEOOXOMMBbIE 3HAHUSI U YMEHHS MO JAHHOW TeMe Wiy pazaeny. OCHOBHOM
GbyHKITMEH 371€Ch SABISIECTCS KOHTPOIUPYIOIIAS.

MmuorooOpa3zue BuAoB U (HOpM  KOHTPONSI JAC€T  YUUTEIIO
BO3MOXXHOCTh TBOPYECKH TMOAXOAUTh K €ro OpraHu3aluu, Cco37aBas
YCJIOBUSL JIJIsl TIOBBIIIIEHUS KAU€CTBA 3HAHUM, YMEHHUM U HABBIKOB, YUaIIUXCS
1o npeaMery [4].

YuutsiBas cneuuduueckue OCOOCHHOCTH YUYPEXKJEHHUS 3aKpPbITOTO
TUIIA, 11eJIeCO00pa3HbIM MPHU MPOBEACHUM OCHOBHBIX BHIOB KOHTPOJIS
(cTapTOBBIN, MTPOMEXKYTOUHBIM, UTOTOBBIN) SIBJIETCS MUCbMEHHBIN OMpOC,
3aKJIIOYAIOIIUNCS B MPOBEJACHUU KOHTPOJIbHBIX paboT. KoHTponbHas pabora
(cM. pucyHok 1) momKHa BKJIIOYATh B ceOS pasyMHYIO JIOJIIO TMPOCTHIX
3aJlaHul, C TIOMOIIbIO KOTOPBIX MPOBEPSUIMCH OBl KIIIOUEBBIC 3HAHUS H
DIIEMEHTApPHBIE YMEHUS, YTOOBI Jake CIIa0blii yYEHUK, €CITU OH, KOHEYHO,
JOCTAaTO4YHO padoTaj, MOr IOJIYYUTh YAOBIETBOPUTENbHYIO OLIEHKY. B
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CoJiepKaHWE KOHTPOJIS JTOJKHBI BOUTH OCHOBHBIE BOIPOCKHI TEM, KOTOPbHIE
OTOMPAIOTCS B COOTBETCTBUH C TPEOOBAHUSMHU K pe3yibTaraMm OOydeHUs U
3a()MKCUPOBAHBI B IIpOrpamMMe.

Ha meronunuecknx oObEAMHEHUAX JISI COBMECTHOM aHAIUTUYECKOU
NEATeIbHOCTH  aJMUHHUCTparopa U  Y4YWTelsd, HampaBiICHHOW  Ha
COBEpIIEHCTBOBAHMWE KadyecTBa OOpa30BaHUs YYAIUXCS, YUUTEISIMHU
KaXXI0M MpeAMETHOM 00JIaCTH KOJIJIETHAIbHO ObLT pa3paboTaH 11a0ioH (CM.
Tabn. 1) KOHTPOIBHOU paboTHI, KOTOpass comepkut 10 3amaHuil pazHOTO
THUIIA, KAKJ0E U3 KOTOPBIX COCTaBIsIETCs/pa3padarbiBaeTcs B COOTBETCTBUU
C KpUTEPHUAMHU.

Kaxxnoe 3aganue paboTHI OIIeHUBACTCS 110 2-0allJIbHOM CHCTEME:

e 2 Gajuta — 3aJlaHNE BBIITOJHEHO;
e | Ga — 3a/1aHKe BBITIOJIHEHO YACTUYHO;
e ( GanmoB — 3a/laHKE HE BHITIOIHEHO.

MakcuMaabHOe KOJUYECTBO OaIOB 3a BBHINIOJIHEHHYIO padoty — 20
OaJoB.

JIns KaXAOoro ydaierocss M Kiacca B IEJIOM IOJICYUTHIBACTCS
MPOIICHT BBIMOJHEHUS 3aJaHui (ITPOLICHTHOE OTHONIIECHUE BBHIMTOJIHEHHBIX
3aJlaHul K KOJIM4YeCTBY 3a/aHuii). CUuTaeTcs, 4To y4yauluics CrpaBuiICs C
paboToi, ecniu OH BBINIOJIHWI HE MeHee 50% 3a1anuil.

OueHVBaHUE  OCYHIECTBISIETCA 1O  MSITUOAIBHOM  CUCTEME.
OrneHovHas 1IKaja mepeBojia CyMMbl 0allIOB B OTMETKY IO MATUOAIEHON
CUCTEME:

e oTMmeTKa «5» - cymma 6amio 18-20 (90-100 %);
oTMeTKa «4» - cymma 6amtoB 14-17 (70-89 %);
otMmeTKa «3» - cymma 6amio 10-13 (50-69 %);
OTMETKa «2» - cymMMa 0asuioB 5-9 (25-49 %);
orMmeTKa «1» - cymma 6amios 0-4 (0-24 %).
MuHHMaJIBHOW 3a4€THOW TPAHUIICH MPOIEHTA BBIMOJIHEHUS 3aJaHUN
cuntaetca nokasaresib or 50 g0 60%. Cuuraercss IOMYyCTUMBIM, €CIU C
paboToil He cnpaBwIKMCh 12 ydammxcs u3 15 ydamuxcs knacca (T. €. He
oomnee 8%).

Koneunass 1menp m1000# KOHTPOJIBHO-OLIEHOYHOM JESTEILHOCTH
y4aluxcs 3aKJII0UaeTcsl B IMEpPEeBOJC BHEIIHEW OILIEHKE BO BHYTPEHHIOIO
CaMOOIIEHKY U B JOCTHXXEHUHU IOJTHOM OTBETCTBEHHOCTH y4allerocs 3a
MIPOIIECC U PE3YJIBTAT HEMPEPHIBHOTO CAMOOOPa30BaHUS.

CIHUCOK JIMTEPATYPBI

1. AsanecoB B.C. ®opMbI TECTOBBIX 3a/IaHuil. Y4eOHOE MOcoOue i yuuTenen
IIKOJI, JIMIIEEB, MpernojiaBareycii By30B U KOJUICMKEH. 2-€ u3M. nepepad. u
pacuupes. — M.: Llentp TectupoBanus, 2005. — 156 c.

2. ABanecoB B.C. OcHOBBI TmeJaroru4eckol TEOpUHM HM3MEpeHun //
[Tegarornueckue N3mepenus, 1. 2004r. - 17 c.
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3. bemo6oponos B.H. HamexxHOCTh TeCTOB: y4eOHO-METOAMYECKOE ITOCOOHE.
M.: HUAY MUDU, 2012. - 36 c.
4. bonoroB B.A. O IMOCTPOCHUHA O6mepOCCHP'ICKOﬁ CUCTEMbI OLICHKU KadycCTBa
obpazoBanusi//Bomnpocsr obpazoBanus, Nel, 2005. - ¢. 5-10
[Ipunoxenue
Ne pewaemas yyebHan 3agava peanu3auus NOCTaB/IEHHOW 3a4ayM yyalWwumes  pann
_| WudppakpacHoe uanyyenne w ey
1 PacnonoxuTe B nopsiake BO3pacTaHus AnuHbI YnbTpachvoneTosoe uanyueHue .
BOMH (0T 1 f0 4) | PeHTreHoBCKOe Manyyenve
aMma-uanyyeHue .
OAHO U3 CBOWCTB RAEPHbIX CIAN — CBOACTBO HACHILLEHUS
2 YKaXuTe HeBEPHOE BbICKa3biBaHue: i M30TONbI OAHOTO 3NEMEHTa OTNUYAIOTCA MacCOBbIM YUCIOM
| NornoLueHHylo 403y unyueHus uaMEPAIoT B CU B Kp (kiopw)
| XapaKTepHblil paamep sapa 10 ™ m -
B naHHOM TeKCTe NoAYepKHUTE HETOYHOCTH:

OTpuuatensHbiii 3apsp aToMa 3aHUMAET ero LEHTPanbHYH YacTb. B COCTaB aTOMHOM SApa BXOMAT ANEMeHTapHble
4acTuLbl: SNEKTPOHbI M HETPOHBI. POTOH W HEMTPOH B COBPEMEHHO AAEPHON (hM3UKe ABMSIOTCA ABYMA PasHbIMU
COCTOSIHMSIMU OZ\HOM W TOW e YacTULbl — HyknoHa. HyKNoH B COCTOAHMM 63 aneKTpuyeckoro 3apsia HasblBaeTcs

3 HEATPOHOM, B COCTORHIM C ANEKTPUYECKUM 3aPSAOM — IPOTOHOM.
Macca aToMHOro sApa NpakTU4ecKki CoBNAAaeT C MAcCOM BCEro aToMa, Tak kak Macca Nokos aneKTpoHa me
1
cocTaensieT OT Macchl NPOTOHA U OYeHb Mana.
1836
Anbbanyin e +®  3neKTPOHbI
4 | YcTaHoBUTE COOTBETCTBUE SR, @ * ?ﬁﬁg&lﬁ;‘ﬁﬁ:ﬁ?
lawmanywn o * anim U3nyyexns
Ykaxute 06nactb NpUMeHeHUs cnepylowmx | BOAOPOAHas Gomba
5 NOHATHIA: TAKENas BOAa, 3aMeAnuTent . @TOMHblii peakTop
HeTPOHOB, 0GoraLLeHHbIE paaMoaKTUBHbIE =} /SAPOHHLIA Ronnaiigep
saepHas Gomba
3MIEMeHTbl, TennoHocutens nasep
OnpezaenuTe ¢ NOMOLLbH AaHHOA TabNULbI: Kakoe YHCNIO HiTPOHOB B AAPE aToMa
XuMUyeckuit A Z 1 cepebpa?
AntomuHuin | 27 13
6 Cepebpo 108 47 2 | CKonbKO HYKTIOHOB @ SAPE aTOMa anioMUHUSA?
LInHk 65 30 - ‘
3 CKONbKO NPOTOHOB U HEWTPOHOB HAXOAUTCS B
AApe UMHKa?
lMocTpoiite nsobpaxeHue npeamera
HaxopsLlerocs Mexay okycoM U ABOMHbIM
(hokycom cobupatoLLeit NTH3bI
7 F
i T
PewwwmTe 3agauy:
Mpeumywectea ASC nepep TIC — 3T0 HU3Kue 3aTpaThl ||
Ha NepeBo3ky Tonnuea. M3 1 kr ypaHa MOXHO NONy4uTL
CTONbKO X TENMOTbI, CKOMBLKO NPY CKUraHU NPUMEPHO
3000 T kameHHoro yrns. Ceiiyac xe MeTann BNOTHYIO
npubnuauncs k otmetke 50 Aonnapos 3a  GhyHT.
8 CroumocTs ypaHa BronHe cnocobHa k 2025 rogy
AocTuub 65 nonnapos 3a (yHT — Gnaroaapsi MUPOBOA
TEHAGHUMW K nepexody Ha ©6e3  yrnepogHoro
3Hepretuka. Ckonbko B pybnesom akeusanewTe Gyaet
croutb 1 Kkr. ypaHa k 2025 rogy, ecnu Kypc fonnapa )
Byper = 80 py‘é. " Omeem:
(1 kr=2,2 hyHTa)
BpeMs nonerta Ans KOCMOHABTOB yBeNW4uBaeTCca
9 Mpw ABMXEHUM KOCMUYECKOro kopabns co | yBenuuuBaeTca Macca kopabns
CKOPOCTbIO CBETA MEHSAKTCA XapaKTepUCTKM .| Macca KOCMOHaBTa yMEeHbLUaeTCs
YMEHbLUAKTCA pa3Mepel kopabns
0 Cdpopmynupyiite onpeseneHue NoHATUS

Pucynok 1. KM ny1st mpoBeieHrst U”TOrOBOI KOHTPOJIbHON paboThl B 11 Kimacce
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Tabmuua 1. Kputepuu ans paspadorku KMIM koHTponbHOM paboThI

[ YpoBeHb 3aJaHUA Tun zagaHua Yy [l or

3agaHua

1 NpoAyKTMEHEIR NopAACK felcTEMA peErynATHEHEIR M

2 pENPOSYKTHEHBIR NOTMYECKOe MEILLNEHWE | PEryNATHEHEIE EHI

3 pENPOAYKTHEHEIA BHILENEHUE [MABHOrD | KOMMYHUKATMBHEE \r

4 TEOPYECKHH COOTHOLLUEHKE NoZHAEATENEHEIE yr
obbekToB

5 PENPOSYKTHEHBIR TeCT — TMepeceyeHWe | NOZHABaTeNkHLIe EHI
MHOECTB

6 TEOPYECKHI CUMTLIEAHWE perynATHEHEIE Yr+mr
WHDOpMALMK W2
Tabnuy

7 penpoayETHEHLIA COCTABNEHUE CXEM pErynATHEHEIE EHI+TK

8 NpoAYKTMEHEIR OTKPHITEIR DTBET pEryNATHEHEIE MI+0r

g TEOPYECKHI MHO¥ECTEEHHLIA KOMMYHHKATHBHEIE MK
BRIOOD

10 NpOAYKTMEHLIR OMMCAHWE MPUIHAKOE | KOMMYHUKATHBHEIE KM
NOHATHA

187




I'OJIOI'PAMMBbI

IlleBuenko T.A., Kazakos K./I.
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HOLOGRAMS
Shevchenko T.A., Kazakov K.D.
MBOU SOSH Ne 10, Angarsk

B nmanHOli paboTe BHUMaHUE aKIEHTHUPYETCS HA ONUCAHUU
bu3nUecKuX ABJICHUN, TaKUX KaKk UHTepdepeHuns U Tudpakius CBETOBBIX
BOJIH. BBIZIENSITOTCSL M ONMUCHIBAIOTCS XapaKTEPHbIE 0COOEHHOCTH CO3IaHUS
roJiorpaMM, HUCTOpUsi  rojorpagu W  NPUMEHEHHE  TOJIOTPAMM.
AKTyanbHOCTh JaHHOW paOOTHI B TOM, YTO NMPUMEHSS 3HAHUS (PU3UUECKUX
3akoHOB, Kupumn co3man mopnens rojorpaduueckoil nmupamuabl U C ee
IOMOIIBIO MONy4Yusl u300pakeHue. Jlns HamIsgHOW JEMOHCTpalUU

3agymMkn Kupuan ucmonb3oBail mporpammy s 3D MopenupoBaHHS
SolidWorks.

Heap mpoexkra: Y3HaTh NPUHUUNB W3TOTOBJIEHHUS TOJIOTPAMM U
cAenarb MOA00ME TOJOrpaMMbl — TOJIOTPAUUYECKYI0 MHUPAMHUAY s
BOCIIPOU3BEACHUS IEMOHCTPAIIMOHHOTO U300pasKEeHHUSI.

3anaum npoekra:

® y3HAaTh UCTOPHUIO BOSHUKHOBEHUS IOJIOTPaMM;

® HaiTh HH(OPMAIUIO MO MPUHIIMITY 3aITUCH TOJIOTPAMM;

e y3HaTh 00JIACTU HACTOSAUIETO M OyAyLIEro MPUMEHEHHUs TOJIOrPaMM U
OPUHIUN pabOThI ToJIorpadpruuecKoi NupamMuabl;

e pa3paboTaTh KOHCTPYKIIMIO rojorpaduyeckoil mupaMuibl;

® OJIYYUTh U300paKEHHUE C MOMOIIBIO CO3IaHHON KOHCTPYKIUU

HpaKTH‘IeCKaH 3HAYMMOCTh. B COBPCMCHHOM MHUPC JHOIAM
HCO6XOJII/IMO IMPUHUMATD, O6pa6aTBIBaTB N XpaHUTb 0O0JIBIIOE KOIUYECTBO
I/IH(I)OpMaIII/II/I, C UCM U MOT'YT IIOMOYb I'OJIOTPAaMMBI.

[onorpaduueckue APaMU/IbI CErofHs HaOHparoT 00JIBIIIYIO
MOMYJISIPHOCTD, TIOCKOJIBKY MOTYT J€EMOHCTPUPOBATH TPEXMEPHBIE OOBEKTHI
C TOMOIIBIO COBPEMEHHBIX MOAPYYHBIX cpencTB. OHU HAXOMAT IIMPOKOE
MPUMEHEHUE B PA3THYHBIX 00JIACTSIX.

N3yunB marepuanbl HHTEPHETA M HEKOTOPBIC JTUTEPATYPHBIE CTAThH,
s y3Hal O HECKOJIbKMX BapUaHTaX KOHCTPYKIIMH ToJorpaduyecKou
nUpaMUabl, YTOOBI W3AeIe OBLJIO MPAKTUYHBIM, HMEI0 HEOOJBIIYIO
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CTOMMOCTh ¥  BBHINIOJNHSJIO TIOCTABJICHHBIC 3a7a4d, OHO JIOJDKHO
COOTBETCTBOBATh CIICAYIOMINM TPEOOBAHUSAM: OTHOCUTEIBHAS TIPOCTOTA
W3TOTOBJICHHS, JOCTYITHOCTh MAaTEpPHaJIOB, ONTHMAJIbHBIE YKOHOMUYECKHEC
3arparbl, O€30MaCHOCTh W3TOTOBJICHUS, NPAKTUYHOCTh M HAIEKHOCTH
UCTIOJIB30BaHMsI, SKOJOTHYHOCTh. Ha OCHOBe aHaim3a pa3HBIX MOJENEH,
KOTOphIE HE TMOAXOMWIM [0 TEM WM HWHBIM MPHYWHAM, S PElIHI
pa3paboTarh CBOW BapHaHT KOHCTPYKUMW w3nenws. J[os HanIsmIHOM
JIEMOHCTPAIMH CBOCH 3aIyMKH sI PEIIHI UCTIOIB30BaTh nporpamMmy uist 3D
monenupoBanus SolidWorks. [Tono6paB HeoOxoauMblii Marepuai, pa3mep
JeTaneil um crmocod WX COCOUHEHHWsS, CO37al MPOYHYI0 W HaIEXKHYIO
KOHCTPYKIIUIO - TOJNOTpadUuecKyrd MHpaMUIy, C TOMOIIbIO KOTOPOM
MOJTyYrJT TPEXMEpPHOEe H300paKEHHE BIDKYIIETOCS OOBEKTa B PEKHUME
pealbHOTO BPEMEHHU.

B mpouecce paGoThl s M3y4YHJI TEXHOJOTHMH CO3[AHUSL TOJIOTPAMM,
MO3HAKOMHWJICA C MCTOPUEH CO3/aHus, Yy3HaJ, TIl€ HCHOJIb3YIOTCS
roJiorpaMMbl B Halled >KWM3HU. Y3HaJ1 MHOIO HOBOIO O rojorpaduu,
NO3HAKOMMWICA C (PU3UUECKUMU OCHOBaMH 3TOTO SIBICHUS M YOEIWIICS, UYTO
rojorpadgusi — OAHO U3 CaMbIX TMEPCIEKTHUBHBIX HAMPABICHUA Pa3BUTHS
HayKd Ha CEeroJHSALIHUM JeHb, M COBCEM CKOpO rojiorpaduyeckue
TEXHOJIOTUU BOMAYT B MMOBCEIHEBHYIO YEIOBEUECKYIO KU3Hb.

AKTYaJIbHOCTDH JIAHHOTO MCCJICIOBAHUS 3aKJIFOYAETCS B TOM, YTO B
COBPEMEHHOM MHpE JIOIIM HEOOXOAMMO MPUHUMATh, 00pabaThIBaTh H
XpaHUTh OOJIBIIIOE KOIMYECTBO HWH(OpPMAIMU, ¢ Ye€M M MOTYT IOMOYb
rOJIOTPAMMBL.

CIIMCOK JIMTEPATYPbI

. https://lookingglassfactory.com/about

2. https://dtf.ru/hard/92182-na-ces-2020-pokazali-golograficheskie-televizory-s-

effektom-obema-bez-ochkov-i-obratnoy-svyazyu

https://www.lastmile.su/journal/article/6863

https://ria.ru/20191216/1562363454 .html

. https://vc.ru/tech/183725-startap-looking-glass-predstavil-nastolnye-
fotoramki-s-obemnymi-gologrammami

6. https://echo.msk.ru/blog/nplus1/2136046-echo/

7. https://postnauka.ru/faq/82396
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8. http://www.holography.ru/physrus.htm

9. https://www.intmedia.ru/mirovoj-opyt/1234-gologrammy-budushchee-
nosimoj-i-bytovoj-elektroniki

10. https://hightech.fm/2020/11/05/holograms-future-technology
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PEAJIN3ALIUA ®PAKYJIBTATUBHOI'O KYPCA
«OKCIHEPUMEHTAJBHBIE OCHOBBI
JIEMEHTAPHOU ®U3UKN» KAK
MHCTPYMEHT PA3BUTHUS ITO3HABATEJIBHBIX
U TBOPYECKHUX CIIOCOBHOCTEM
YYALIIUXCSI

IlleBuenko T.A.
Mynuyunanvroe 6100x%cemnoe 06w eobpazosamenbHoe yupedcoeHue
«l umnazus Nely
kivleva@mail.ru

IMPLEMENTATION OF THE OPTIONAL COURSE «EXPERIMENTAL
FOUNDATIONS OF ELEMENTARY PHYSICS» AS A TOOL FOR THE
DEVELOPMENT OF COGNITIVE AND CREATIVE ABILITIES OF
STUDENTS

Shevchenko T.A.

Municipal budgetary educational institution Gymnasium No. [

[Iporpamma  ¢akynbTaTUBHOTO Kypca COCTaBlieHa C  IIEJIbIO
OCYIIECTBICHUS KOHIETIUHU MTPEANPOPUIHLHOTO U MPOGUIBEHOTO 00yUEHHUS.
Ona, KpoMe€ TOro, UMEET 0COOYI0 BaXXHOCTh B yciioBUsAX BBeneHus OI'OC
OCHOBHOTO 0011er0 00pa3oBaHMsl, TOCKOJIbKY OPHEHTUPOBAHA Ha Pa3BUTHE
y  yyaluxcs TMPOEKTHO-HUCCIENOBATEIbCKUX YMEHHH Ha  OCHOBE
JeSITeIbHOCTHOTO Moaxoaa B oOydeHuu. [Iporpamma MOXET MOMOYb
pa3BUTh M yCOBEPIICHCTBOBATh HCCIIEOBATEIBCKIE HABBIKA B PEIICHUU
TEOPETUUECKUX U IKCTIEPUMEHTAIBHBIX 3a/1a4.

@DaKyJIbTaTUBHBIN KypcC «IKCIIEPUMEHTAIIbHBIE OCHOBBI
AIIEMEHTApHON (U3MKU» HalleJIeH Ha Bce Te (YHKIUHU, KOTOpHIE
HEOOXOIMMBI JUISI Kaue€CTBEHHOTO H3y4yeHUs: (PU3MKH, a MMEHHO:
HaOmofeHne (U3NYECKUX SIBICHHUM, MOJEIMpPOBaHUE, MPOEKTUPOBAHUE,
IIPOBEACHUE PA3IUYHBIX DKCIIEPUMEHTOB C IMOCIEAYIOLUM ITOABEACHUEM
UTOTOB.

AKTYyaJIbHOCTh

HeoOxomquMocTh B pa3BHTHM HEOOBIYHOTO ITOJIXOJIa K PEIICHUIO
3aja4, a TaKKe IMPAKTUYCCKUX 3aJaHHid OIpeleiIcHa COBPEMEHHBIMU
IIOJIX0JITaMH K OpTaHHU3aIK 00yYeHHUs IKOJIBHUKOB. B padote ¢ yueHnkamu
0CO0YI0 IIEHHOCTh MMEET CaMOCTOSTENIbHAS JCSITEIbHOCTh 00YJarOIuXcs,
(dopMHpOBaHUE CaMOOPTraHU3AIMH, CAMOKOHTPOJISI CAMHX PEOSIT.
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Cozngannass mporpamma (opmupyeT TpeOOoBaHUS AN Pa3BUTHUS
NIO3HABATEIbHBIX M TBOPYECKUX CIIOCOOHOCTEH, MOMOTras COXPaHHUTh H
YKPENUTh (dyH1aMEeHTalIbHOE busnueckoe o0Opa3oBaHue, a
TaK>Xe MOBBICUTH €ro (PaKTUYECKOE UCIOIb30BaHNUE.

HoBu3na nanHoi nporpaMmsl

HoguiecTBo mporpaMMbl COCTOUT B TOM, UTO B HEW MPETyCMOTPEHBI
ycaoBust ®I'OC U OHa aJanTUPOBaHa K HOBBIM COBPEMEHHBIM
oOcrosTenscTBaM. JlaHHas nporpaMmma paccMarpuBaeTcs, KaK
oOpa3oBareNbHBIA HENpephIBHBIN Kypc 7 — 11 Kkimacc, comeicTBYrOMIUN
GbOpMHUPOBAHUIO YMEHHH IIPOCKTHOM, OKCIIEPUMEHTAJIbHOW  PabOTHI
oOyuatomuxcs. [Ipaktudyeckas paboTta ydammxcsi BKIIOYAET: BBITTOJHCHUE
HaOIIOCHUH, TAOOPATOPHBIX PAOOT, MPOBEJACHUE MCCIICTOBAaHUM.

[Tcuxonoro-negarorudyeckuii pakTop

Ha cerogusmnHuii neHp mnepen  o01eoOpa3oBaTEIbHOM IIKOIOW
NOCTaBJIEHbl 00pa3oBaTelibHAsl M BOCHUTATENbHAs IeNU. YCBauBaHUE
y4YeHUKaM{ 3HAHUH, YMEHHH W HaBBIKOB - TOJIBKO OJMH M3 KOMIIOHEHTOB
eIMHOW KOHIICTIIIUY PAa3BUTHS JTUYHOCTH. Ba)kHO MOHMMATh, YTO YEIOBEKY
HEOOXOAMMBI HE TOJBKO TIyOOKWE HAayyHbIE 3HAHUS, HO WM YMEHHUSA
HEOpIUHAPHO MCIOIb30BaTh UX HA MPAKTHKE, B IOBCEAHEBHOM KU3HU.

[IpuHnMn ycmexa 3akialO4aeTcss B TOM, YTO YUYWUTENb CO3MAET IS
yJamerocss Takue TPCHUPOBOYHBIC YCIOBUS, KOTOPHIC OTKPBHIBAIU OBl
nepel HUM HACTOAIIYIO MEePCIEeKTUBY Y (HEKTUBHON Pe3yabTaTUBHOCTH €TO
y4eOHBIX  CTapaHuil. Ydammumcsi JUisi  HOPMAJIBHOTO  JTYLIEBHOTO
dbopMupoBaHUsT HEOOXoAMM ycrmex B y4ébe, MyCTh JaXKe CaMbIi
HE3HAYNTEIbHBIN.

3HaYMMOCTh  (PU3UYECKOM  KOMIIOHEHTHl  E€CTECTBEHHOHAYYHOTO
0o0pa30oBaHUsl COCTOMT B OCOOEHHOCTAX (DPU3UUYECKOTO 3KCHEPUMEHTA, €ro
HATMIATHOCTH, JOCTYIMHOCTH, OXBara IPaKTHUYECKH Bcex cdep >KU3HM.
HenocpencTBeHHO Ha ypokax (PM3WKH yYallUiicsl B MIEPBBIA pa3 MPOBOAUT
U3MEPCHUSI Pa3INYHBIX BEJIMYWH, OMHCHIBACT SIBICHUS, YIUTCS OOBICHATH
¥ TIPOTHO3UPOBATh MPOUCXOJIAIINE U3MEHEHHS TaHHBIX BEIWUYUH. YdyeOHas
NeSITeNIbHOCTh pe0EHKa, OCHOBaHHAs HA ONBITAaX M OKCIIEPUMEHTAX — KITIOU
K ycriexy B 00Oy4eHUH, pecypc CTabMIbLHOTO MHTEpEca K IPEIMETY.

JlesTenbHOCTh Kypca moJipa3yMeBaeT MPAKTUYECKUN BBIXOJ: y4acTue
B0 Bcepoccuiickoit onummnuane pa3lIdyHBIX 3TANoB, ydyacTHE B HAY4YHO-
UCCIIEZIOBATEIbCKIUX ~ KOH(PEPEHIUAX, MPEICTAaBICHUE MPOCKTHBIX U
UCCIIEIOBATEIbCKUX paboT, BbIOOp mpoduiis (Pu3uku W KadeCTBEHHAS
NOJTrOTOBKA K MPOPUIBHOMY O0YUYEHUIO.

Henn:

- o0HapykeHHe, pa3BUTHE U MOJACPIKKA TaTaHTIMBBIX JIETEH;
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- CTUMYJISIIUS MBIIIJICHUS o6yqafonmxca;

- BBIAIBJICHUE Y YYAIIUXCSI CIOCOOHOCTEN K YHUKAITBHOMY, HECTAaHIAPTHOMY
pELIEHUIO KPeaTUBHBIX 3a/1a4, Tpooiem;

- popMHpOBaHHE  TBOPUYECKUX  CHOCOOHOCTEH,  MpHUBICYEHUE K
HKCIIEPUMEHTAIBHOM padoTe;

- Pa3BUTHE AHATUTUYECKOTO U KPUTHUYECKOTO MBIIILICHUS;
- cozieiicTBre B MPO(heCCHOHAbHON OpUEHTAIINY;
- Pa3BUTHE Y YUCHHUKOB IMOCJIEI0BATEIHLHOCTH U CUCTEMHOCTHU B paboTe;

- CAMOYTBCPIKACHUC YYAIMUXCA BCJICACTBHUC OOCTUXCHUA IIOCTABJICHHOM
OCIH.

B pesynbprare 0CBOEHHs 3TOr0 Kypca y4alluics CMOXKET Hay4HUThCS
no0uparb BONPOC C LEIBI0 MOCIEAYIONIEro HM3Y4YeHHs, CTAaBUTh IIENIU
HaOIOACHUH, COCTaBIIATh IIJ1aH DKCIIEPUMEHTA, noa0upaTh
COOTBETCTBYIOIIEE 000PYIOBaHNE, OCYIIECTBISATh SKCIIEPUMEHTHI, a TAKKe
nojBepratb 00padboTke pe3ynbrarsl. [[pnoOpeTéHHbIE HA 3aHATUSAX 3HAHUS
U DKCIIEpUMEHTATbHBIE HABBIKK MOTYT TOMOYbh YYEHHKAM HAay4UThCS
criocobaM pelieHrs: OTMMITUAIHBIX 3a/1ad TPAKTHIECKOTO Typa.

3agaun:

1. IlpuoOpeTeHre  ydyeHUKaMW 3HAHMA ©  YIIyOI€HHOE U3ydeHHUe
HEKOTOPBIX IM1aB (PU3UKH.

2. ®opMupoBaHue OOyYaIOIIMMUCS YMEHUHW M HaBBIKOB B padoTax,
OCHOBAHHBIX Ha OIIBITaX.

3. [lonmurexauveckoe oOpa3oBaHUE MyTeM (PAKTUIECKOTO TMPUMEHCHHUS
MPUOOPETEHHBIX 3HAHUMU.

4. Pa3BuTHEe  TO3HABaTENbHBIX  WHTEPECOB, HHTEIUICKTYalbHBIX U
TBOPYECKHUX CIIOCOOHOCTEM.

HpezmonaraeMme HUTOTH IIPCTIOAaBaAHUA

[To oxoHuanuu oOydeHUs ydalIUecs IOKHBI HAYYUTHCS CTABUTH
LEeNH, 3aJaud, TUIOTe3y, MpobieMy B HAOIIONAEMbIX HCCIEIOBAHUAX U
n00bIBaTh MH(OPMAIIMIO, YTO JIaCT BO3MOXXHOCTH YCOBEPIIEHCTBOBATH
Ka4eCTBO OOBSCHEHHS (PU3NUYECKUX 3aKOHOB U TOJHATH HHTEpPEC K
W3YUYEHUIO HAyKH.

OcHoBHass 4YacTb pabOThl JUIsi OOYyYArOMIMXCS TPOXOIUT B
MPaKTUYECKo (Popme, YTO MO3BOJISET MM HCIOJIb30BaTh, BMECTE C TEM
pa3BHBAaTh COOCTBEHHBIC YMEHHUS YKCIIEPUMEHTAIBHBIX HCCIICIOBAHMSIX.

193



TpeboBaHMsT K  JIMYHOCTHBIM, METAlPEAMETHBIM, a  TaKkKe
IPEAMETHBIM UTOTaM Kypca BHEYPOUYHOT'O o0Opa3oBaHHus
«IKCIIepUMEHTAIbHBIE OCHOBBI JIEMEHTAPHON (PUUKI

JIMYHOCTHBIE PE3YIBTATHI:
- cOPMUPOBAHHOCTDH MMO3HABATEIbHBIX HHTEPECOB;

- YBCPCHHOCTL B HOTp€6HOCTI/I pPaduOHAJIBHOI'O IMPUMCHCHUA ,ZIOCTI/I)KGHI/Iﬁ
HAYKU " TGXHOHOFHﬁ;

- HC3aBUCUMOCTDL B HpI/IO6p€T€HI/II/I HOBBIX 3HAHUHU U q)aKTI/ILIGCKI/IX YMCHHﬁ;

- TOTOBHOCTh K BBIOOpPY KHU3HEHHOTO IyTH B COOTBETCTBUM CO CBOUMHU
YBJICUCHUSIMH, CIIOCOOHOCTSIMU;

- (hopMupoOBaHKE IEHHOCTHBIX OTHOIICHUN K OKPY>KAIOIIIHUM.
MeranpeaMeTHbIe UTOTH:

- OCBOCHHE HaBBIKAMH CaMOCTOATEJILHOTO NMPHOOPETEHHs] HOBBIX 3HAHWM,
CaMOOPraHU3alnu, CAMOKOHTPOJIS;

- MpUOOpETEHNE HaBbIKA CAMOCTOSITENILHOTO TOWCKA, aHaiu3a W 0TOOopa
JIAaHHBIX;

- popmupoBaHre yMeHHI pabOTaTh B TPYIIIC C UCIOJHEHUEM pPa3IMYHBIX
0OIlIECTBEHHBIX POJICH.

[IpenmeTHbIE pe3ynabpTaThI:

- 3HAHUS BAKHEUINUX (U3UYECKUX SBICHUN OKPYKAIOIIETO MHpa H
BOCIIPUSTHE CMBICIIa  3aKOHOB, PACKpBIBAIOILINX B3aWMOCBSI3b
VICCIIEIOBAHHBIX ITPOLIECCOB;

- OCYILECTBIISITh HaOIIOICHUS, TJTAHUPOBATh 151 BBITOJIHSTh
AKCMIEPUMEHTAIBHBIE Pa0OTHI, TPOBOAUTH aHAIN3 PE3YJIbTATOB MU3MEPCHHIM
Y TIOABOAUTH UTOTH;

- YMEHUS U HABBIKM IPUMEHSATH NPUOOPETEHHBIE 3HAHUS C 1IEJIbIO PEILICHUS
MIPAKTUYECKUX 3a/1a4 TOBCETHEBHOM )KU3HH;

- pa3BuUTHE YOEXJEHUS B BBICOKOM 3HAYMMOCTH HAyKH B (POPMHUPOBAHHHU
MaTepuaIbHOM, a TAKXKE TyXOBHOU KYJIBTYPBI JIFOIEH;

- popMHpoOBaHKE aOCTPAKTHOTO MBITIUICHUS;

- pa3BUTHE  KOMMYHHUKATHBHBIX  HAaBBIKOB:  IPE3CHTALlMs  HMTOIOB
COOCTBEHHOT'O MCCJIC/IOBAHHS;

- YMCHU:A OIIPCACIIATH (i)I/ISI/ILIeCKI/IG BCJIMYMUHBI ITPpU ITIOCTAHOBKC OIIbITA,

- BRIpakaTb  pe3yJbTaThl HM3MEPEHUM W  pacyeToB B  E€IUHHUIAX
Mex1yHapOqHON CHUCTEMBL;
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- oOnamanue ONBITHBIMU cmocodamMu HCCJIEIOBAHUSI B xXoJe
CaMOCTOSITEJILHOTO U3YUYEHUS;

- IOHUMaHHUE CMbICJIA OCHOBHBIX (1)I/ISI/IIIGCKI/IX 3aKOHOB,

- BOCTIpUATHE OCHOB JCHCTBUS YCTPOHCTB H METOJOB OOCCIICUCHHUS
0€30MaCHOCTH MPU UX UCIOIb30BAHUH;

- OCBOCHHC PaA3JIMYHBIMU CII0CO0aMH  BBITTOJIHCHHS pacdcToB LA
HaX0XIACHU HEU3BECTHOM BEJIWYMHBI B COOTBETCTBUU C YCJIIOBUAMU,
MOCTaBJICHHOM 3aJa41 Ha OCHOBAHHWHU HMCITIOJIb30BaHHS 3aKOHOB (I)PIBI/IKI/I.

[Iporpamma kypca paccuumtana Ha 170 wacoB B 7-11 kiaccax
(34/34/34/34/34).

Jlaboparopable paboThl B JaHHOM  (paKydbTaTUBHOM  Kypce
mojo0paHbl  TakUM OOpa3oM, YTO TMO3BOJISIIOT OTPabOTaTh HABBIKH
BEIYHCIICHUA W OIICHKU TMOTPENTHOCTEH KaK MPSMBIX, TaK W KOCBEHHBIX
U3MEpPEHUH, BhIPadOTaTh KYJIbTYpY HNOCTPOCHHH rpadukoB. JlaHHBIA Kypc
MO3BOJISICT M3YYWUTh SIBJICHHUS CO BCEX CTOPOH, MPHUMEHSS KaK OOBIYHOE
o0opynoBaHue, Tak U HUGPOBBIE JIAOOPATOPUHU, YTO CIIOCOOCTBYET OoJjiee
ITyOOKOMY YCBOSHUIO (DM3MUECKHUX SBICHUIA.

CIHHUCOK JIMTEPATYPbI

1. Maitep B.B., Bapakcuna E.M. VYdeHuueckuil mTpOEKT: JAEMOHCTpaIus
B3auMoJieicTBus Teu // YueOnas gusnuka. — 2016. — Ne 3

2. PazymoBckuii B.I., Maiiep B.B. ®u3uka B mkone. Hay4nbrii MeTon mo3HaHus
u o0yuenue. — M.: I'ymanurap, uzz. uentp BJIAJIOC, 2004r.

3. Maiiep B. B., Bapakcuna E. 1. BzaumonetictBue yueOHOM Teopuu 1 y4eOHOTO
AKCIIEPUMEHTA B LIMKJIE HAyYHOTro Mo3HaHus // YueOHas ¢usuka. — 2004. —
Ne2.4

4. Kabapauan O.®., OpnoB B.A. COOpHHK 3KCIEpUMEHTAIBHBIX 3aJaHUN U
npaktudeckux padot mo gusuke. — M.: ACT Actpens, 2005T.

5. BapnamoB C.JI., 3unsbepman A.P., 3unkoBckuit B.U. DkcnepumeHTaIbHbIE
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6. Capanun B.A., HBanoB HO.B. DkcnepumeHTanabHBIE UCCIENOBATEIbCKUE
3amaqm no pusuke 7-11 kmace. — M.: Bako, 2015r.

7. Bapakcuna E.M., Maiiep B.B. VYueOHble npoOEKThl MO UIKOJIBHOMY
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WznarensctBo «Hayxka», 2017r.
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OYHKIUOHAJIBHAA 'PAMOTHOCTD.
PABBUTHUE KPEATUBHOI'O MBIIIJIEHUS HA
YPOKAX ®U3UKU

Humuauna C.A.
Hpxymckuil mexnono2uueckutl Koiieoic

FUNCTIONAL LITERACY. DEVELOPMENT OF CREATIVE
THINKING IN PHYSICS LESSONS

Shimilina S.A.
Irkutsk Technological College

Msbl BMEcCTe W B OTOM Hallla CWJIa, MBI pPa3HbIE W B ITOM HaIle
0orarcTBo.

Hrtak, onqHO M3 caMbIX IJIaBHBIX HamNpaBJICHUN, KOTOPOE MIUPOKO
oOcykJaeTcs B mocieaHee BpeMs — 3Ta (PyHKIIMOHAIbHASI TPAaMOTHOCTh. O
HEl, B KOHTEKCTE C KPEAaTUBHBIM MBIIUIEHUEM, S XOUy MOTOBOPUTH. Mup
CeroAHs, 3T0 MHUp ImepeMmeH. Haao ucmnonp30BaTe BCE BO3MOXKHOCTH,
KOTOPBIE Tal0T U3MEHEHUSl Halero Mupa. Mbl ydyuTens JOJKHBI, OHSTh
ATOT MU - XPYTIKUH, TPEBOKHBIN 1, Ka3aJIOCh ObI, HETIOCTKUMBIN. HOBBIi
MHUp - HOBBIE TEXHOJOTHH, HOBOE KauecTBO oOpa3oBaHUs. PhIHOK Tpyna
JTUKTYET BCE TO, UTO CBSA3aHO ¢ 0Opa3oBanreM. KakoBbl TpeOOBaHUS K TOMY,
KTO OpuA€T Ha phIHOK? HyXHBI Takue JIOaU, KOTOPbIE CMOTYT PEIIUTb
mo0bie TipobOneMbl. HyXKHBI pemiatenu, HY>KHbl HE T€ JIIOAU, KOTOpPbHIC
roBOpAT «O0XKe, KyJla KaTUTCA 3TOT MHUP» a T€, KOTOPbIE TOBOPST «ECTh
npobnema, u s Oyny e€ pemarby. Mup He HEMOCTUKUMBIX, a PEIIaeMbIX
3amay.  DyHKIMOHAIBHAsT ~ TPaMOTHOCTh  paccMaTpuBaeTcs  Kak
OOHOBIIEHHBIM pe3yabTaT. MHOrue ydammuecs, ¥ Halld B TOM YHUCIE,
MBICJISIT HecTaHjaapTHOo. Hama 3amada, 3amada  megaroroB  MomMoyb
PAcCKpBITbCSI 3TOMY MOTEHIHMANy, KOTOPBIM Ha3bIBAETCA KPEATUBHOCTHIO
MbinuieHusl.  [Ipu kakom - TO onpoce AeBOYKaM NPEMIOKIIN J1a KAPTUHKY,
Ha KOTOpO#l m300pakeHa MammHa Oe3 koieca U cmpocwin: «Yero He
xBaraer? Kak Bbl 1ymaere, yTo oHM OTBeTUNM. OJHA JE€BOYKA CKa3aja: He
xBaraeT modéEépa. Korma e€ cmpocunum - moyeMy OHa Tak CYHMTAET, OHA
orBeTwiia — ObuT Obl moOdEp, Obuto ObI W Komeco. Bor 310 mpumep
KpEAaTUBHOTO MBINUICHUS. [ pa3iuuHbIX NPEIMETOB HAEU U MPUEMBI
KpPEAaTUBHOTO MBIIUICHUS Pa3IUYHbl U UX MHOTO.

Haunnast ¢ TBOpUeCKOro BOOOpPa)KE€HUST MOXHO HEPEUTH K JIFOOBIM
3agauaMm. K npumepy, Takoe 3ajaHue: HUXKHSS 4acTh KapTUHKU oOpe3aHa,
Jorajaitech, 4To Ha HeW n3oOpaxeHo. IlogoOHbIe 3amaHUs MOTYT OBITH
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OpocoMm B 10001 MPEeAMET, OHU MOTYT MOTUBHUPOBATh, BbI3bIBATh UHTEPEC,
KOHEYHO K€, pa3BUBaTh KpearnuBHOe MbluuieHUe. Emé, s Obl ckazana, 310
LIMKAPHBIA aHTU CTPECC, 3TO TO, YTO HYKHO HAIIUM YYEHUKAM, U €IIE ITO
CJIOM IIa0JIOHOB B TMEJAroruke, Tak Kak Mbl HNPUBBIKIM K JIMHEHHOMY
PELICHUIO: €CTh 3a/1a4a, €CTh OTBET.

B nanHOM mnpuéme W TEXHOJOTHS M TEXHUKA U KOHCTPYKTOp U
¢usuka u ucropus. B HOBoOW cucreme 00pa3oBaHUS Mbl YYUM peElIaTh
OTKpBIThIE 3ajaud. Pa3Hble (QYHKIMH y OTKPBITBIX M 3aKPBITHIX 3a/ad.
[IpumepoM MOXKET MOCTYKUTh 3aJada u3 MynbThuibMa «B cTpane
HEBBIYYEHHBIX YPOKOBY», 3ajJlaya PO MOJATOpa 3eMiiekona. MalbuuKy Haao
e pemuTh, YTOObl BEpPHYTh B KM3Hb 3emiekornoB. [lo cyTtu, Bcs Hama
KU3Hb — OTKpBbITAs 3a7aya. BoT, HampuMep, Takas XKU3HEHHas 3ajiaya: Ha
reHepajibHON yOOpKe yUeHUKa MONPOCHIIN IPUHECTH XOJIOIHYIO U TOPSUYIO
Boy. PemmB moObicTpee cHpaBUTBCS C 3aJaHMEM, OH NpPHHEC UX
OJHOBPEMEHHO B JIByX OJMHAKOBbIX BEnpax. [Ipmuém, y Hero ogHa pyka
ycTana 0oblile, 4eM Jpyras. 3auHTEPECOBABIIMCh ATUM, MAJBUUK PELINIT
HaiiTu npuuuHy. OO0BEM BOIBI ONMHAKOB, a Bec pasHbiid. [louemy? Bor,
371€Ch €CTh HaJl YeM MOPa3MbIIUIATh, U CO CTOPOHBI (PU3UKHU U CO CTOPOHBI,
MHOro emg€ uero. Mrak, emé npumep OTKPBHITOW 3aJauyd. 3HAKOMBIE
u3zooperarenss Tomaca DnucoHa JOITO YAUBISUIMCH, TTOYEMY TaK TSDHKEIO
OTKPBIBAETCS KAIUTKA K €ro 1oMy. OMH cKa3al, - TAKOW F€HUN KaK Thl, MOT
OBl CKOHCTPYHMPOBATh JYUIIYI0 KAJIUTKY. MHE KaKeTcs, OTBETHJI DIHCOH,
KaJIMTKa CKOHCTPYUPOBaHAa TreHuanbHO. (OHa COEIMHEHa ¢ HacoCOM
JIOMAIIHETO BOJOIPOBO/IA, M KaXKJbIHA, KTO BXOAMT, HAKAUMBAET MHE B
muctepry 20 nutpoB Bombl. Bor Takoit mcropuueckuit dakt mpo Tomaca
Onucona. U emé: B 90-x romax »xutenb Kamudopuuu CtuB Kommuccap
pasMenan B JKypHaJax pekjaMy O IpOoAake CYLIWIOK, padoTaronmux Ha
COJIHEYHOUM sHepruu Bcero 3a 50 pgoiapoB. DTO MOYTH 3a OECIECHOK.
[Touemy Tak némeBo 3a Takoe HOBIIECTBO? Kak BbI ymaeTe, 4To MOdydyaiu
pemmBIIMEe KyNnUTh Cymwiky? OHHM MOdy4yaidud OOBIYHYIO BEpPEBKY IS
cyumku Oenbsi. B nanHoii 3amade u pusuka, 1 XUMUS ¥ KOJIOTHSI.

Emé oauH npuéM pa3BUTUS KPEAaTMBHOIO MBIIUICHHS, 3TO
BKJIFOUEHHOCTh B COOBITHS. MOXKHO TPOCTO CKa3aTh Y4allUMCs Ha YpOKe
busuku: pacckaxxure o 3aciayrax JIOMOHOCOBa, a MOXHO CKa3arb —
npeAcTaBbTe cedsi COBpeMEeHHUKOM JIOMOHOCOBA U IOYEMY OH CTajl HallluM
nepBeiM Poccmiickum yHuBepcutetom? U ToXe, 3mech W QuU3HMKA, H
UCTOpUSI, U OOLIECTBO3HAHHUE.

JKuzHeHHass cuTyauuss Ha YypOKE MareMaTuku. MOXKHO mpoCTo
NPENJIOKUTh ONPEACIUTh IJIOMAAb M0JIa, @ MOXHO € (DYHKIHOHAIbHOU
I'PaMOTHOCTBIO MOIOMTH: y TeOs €CTh IUIaH TBOECH KOMHATbI, BEIOEpU KOBED,
KOTOPBIU IOJIHOCTBIO €0 3aKPOET.
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Emé curyauuss — nporuBopedHe, 374€Ch MOTYT OBITh W3MEpPEHHs,
¢usuka, maremaruka, nureparypa. M3 ckasku Konék - T'opOynox: «/la
UTPYIIEYKY - KOHbKA, POCTOM TOJBKO B 3 BEpIlUKa, HA CIUHE C ABYMS
ropbaMu Ja ¢ aplIMHHBIMU ymamu». M Takoe MajieHbKOE 3aMe4yaHHue —
Bepmiok paBeH 45mMm. A B mnosectu M.C. TypreHeBa 0 NIIyXOHEMOM
Oorarbipe IBOpHUKE ToBOpHUTCS. UTO OH ObLT «MykuWHa 12 BepUIKOB
poctay. Ctano 0bITh, pocT ['epacuma ObLT paBeH... CTpaHHOE JeNI0 — KOHEK
['opOGyHok pocToMm B 3 Bepiika u ['epacum B 12, OH 4TO, TaKOM MajileHbKUN?
Ha camoMm pene, napuuk mnpocTto OTKpbiBalica. (OKa3bIBaeTcs, paHbIIE
oTcuuThiBaNK OT pocta 1 MeTp 42 cM. Takol cTaHIapTHBIM POCT U OT HETO
€T OTCYET.

Henw3st o6oiiTrCch 6€3 IMOIMOHATBFHON OCHOBBI Y4€OHON CUTYaIIUU.
OnHa MOXeT OBITh XyIO)KECTBEHHas, My3bIKaJlbHas, JUTEpaTypHas,
KOTHUTHBHAsI, LIBETOBAsI U CUMBosIMUYeckas. Mcnonb3yeM popmyiy, cozgaém
yueOHyI0 cuTyanuio. PebsraMm moka3plBaeM NpUMEphl KapTHHOK. YTo Ha
HUX U300pakeH0? 4 kapTuHKH. Bce OHM 1o BUIy pa3Hble, HO BCE OHHU
BBINIOJIHAIOT OJHY W Ty e QyHkuuto. Hampumep, 3T0 ouuctutenu
3arpsisHeHuid Boznyxa. B Porrepmame, Kurae, Munane, B Ocio - o4eHb
pa3Hble TU3aHHEPCKUE PEIICHUSI.

Bort sT0 Hama rmmo6anuzarusa. Ham HecTaHaapTHBIN B3MIISIT HA MUD.
OtkpseiTeie 3agaun. [ns dero? Ilouemy? Kak? 3auem? WMim, Bbl BUAECIU
aeHTy MeOuyca, 1o KOTOpOH IOJI3YT MypaBbH. 3adeM Hy»KHa Takas JICHTa,
NpeMIOKUTE CrnocoObl €€ mnpuMeHeHus. [jae B Haimiell KWU3HU OHa
ucnoyib3yetrca? Oka3bIBaeTCsA, 3TO TPAHCHOPTEP B a’pomoOpTy, KOTOPHIH
JIOCTAaBIACT HAM HaIll Oarax.

Emé opgHo Takoe 4dYyaHoe U300pETEHHE, KOTOPOE KaXKeTcs
Oecrnione3HbiIM — peub O MamuHe lonnbepra. Mammna lonpbepra —
MEXaHU3M, KOTOPBIA BBHITIOJIHSIET MPOCTYIO 3a1ady MPEAENTbHO CIOXKHBIM
nyTéM. JleiicTBUS B MallMHE IIOYTH BCETAAa BBICTPAMBAIOTCS B BHJE
HENOYKH (110 MPUHIIUITY JJOMHHO).

Hanpumep: cuauT 4eloBEK B KpecCie, OTABIXAaeT U €My HYKHO
IIPOCTO BKJIKOYUTH TeNeBU30p. HO KakuM CIoXHBIM HOyTEM BCE 3TO
IIPOMCXOAUT. Y HEro €CTh KaueJIbK1, OH Ha HUX HAXKUMAET, JICTUT IIapUK Ha
BEChl, BECHl B CBOKO OYEPEAb HAXKMMAIOT KHONOYKY HA BEHTUIIATOPE.
BeHTWIATOp HAYMHAET 3aUTPBIBATH C KPOJIIMKOM, BBIJABUTAETCS MOPKOBKA U
TaK JIaJIee€ U €lI€ MHOIO ONEepalrid, IPEeXAE YeEM BKIKOUUTCS TeneBu3op. Hy
a 3aueM Bc€ 910? OTBeT: Takue 3aJaHUs Pa3BUBAIOT TBOPUYECKOE
WH)XEHEPHOE  MbIlICHUE. [JlaBHble MNPUHLMIBI  pabOThl  MAaIIUHbI
[onnOepra: BbllIONIHEHHE MPOCTOW (PyHKUMHM, aOCypAHas CIOXHOCTb
LETMOYKHU JEeUCTBUHN, BUTUMOCTh U JOCTYITHOCTh, OMOPUCTUYECKUN d(DPEKT.
Emé omna curyaums. M3 HOBOCTEW Ha KaHaie Mwup: 4yaoM OCTaJIUCh
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XKUBBI. AlicOepr mnepeBepHyJCs BMeECTe ¢ uccienoBaressiMu. OTKpbITas
3a/aya: nepeBopor aiicoepra. [Touemy?

B 3aBepuienune, xouy BCIOMHHTH cioBa Toscroro m OWHIITEHHA:
«BaXHO HE KOJIMYECTBO 3HAHMM, a HUX KayecTBO. MOXXHO 3HAaTb OYEHb
MHOI'0€, HE 3Hasi CaMOI'0 HYXKHOI'O». «YUMCh y IPOILIIOTO, )KUBU CETOAHS,
Hazeics Ha 3aBrpa. Camoe BaXHOE€ B JKM3HHM — 3TO HE IepecTaBaTh
3a/1aBaTh BOIIPOCHD)
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C npeBHeWmux BpeMEH JrOAM HaOMomanau 3BE3HOE HEO0O U
MBITATUCh U300pa3UTh €ro 0ObEKThI. [lepBhie Takue U300paKEHHUS B BHUJIE
HaCKaJIbHBIX PUCYHKOB COBPEMEHHBIE HCCIIEIOBATEIN OTHOCST K TPUILATH
BTOPOMY TBICSYENIETHIO 10 Hatieu 3pel [1]. B To Bpems 3tu uzoOpaxeHus
HOCHJIA CKOPEE KYJIbTYPHBIN Xapakrep. [IepBoi M3BECTHOM yUEHBIM KapTOH
3BE3MHOTO Heba SBISETCS M300pakeHHE Ha TOTOJIKEe TpoOHUIEI CeHmyTa
(ok. 15 Beka a0 H.3.) [2]. Y3 aHTUYHOrO MHUpa JI0 HAC JOLLINA 3BE3HBIC
KaTaJioru, Takue Kak karaior ['unmapxa u «Ansmarect» [ltonumes [3, 4].

B 17-19 Beke kapThl 3BE3MIHOTO HeOa MPEJCTABISUIM B BUJIE ABYX
OKPY>KHOCTEM, M300paxkalolMx TMOJOBUHBI  HeOecHoW cdepbl B
a3UMYTaJIbHBIX TMPOEKIUAX, Pa3ACIEHHON MO SKIUNTUKE. Takue KapThl
OBLJIM HE TOJIBKO MPOU3BEJICHHEM HCKYCCTBAa, HO M HCHOJIB30BAIUCH IS
OPUECHTHUPOBAHUSI IO 3BE3AHOMY HEeOy | 3allOMHHAHHUS B3aUMHOIO
PaCIIONOXKEHHUS 3BE3I.

B coBpemenHoM mpemnojiaBaHUM aCTPOHOMUM OOBIYHO HCIOJIB3YIOT
JIBa BUJA KapT — HACTEHHbIE W HAcTOibHbIE. [lepBble, Kak cCleIyeT W3
Ha3BaHUs, pa3MENIAlOTCs Ha CTEHAX KJiacca, a BO BpeMs IPOBEJICHUS YPOKa,
Ha KOTOPOM HEOOXoauMma JEeMOHCTpalMs KapThl — Ha KIACCHOM JOCKE.
Hacronphas kapra meuaraercsi popmara A4 B 4€pHO-0eoM BapuaHTe U
UMEET MEHBIIYI0 MHPOPMATHBHOCTH, HO BBIIAETCS KaXIOMY YYCHHKY, B
CJICICTBUU Y€T0. DTOTO TOCTATOYHO, YTOOBI PEUTUTh HECKOJIBKO yUEeOHBIX
3aaa4. Ha HacTONBHBIX KapTax:

e 3anoMUHAHHUE PACTIOJNIOKECHHUS Ha HeOe Hamboliee SPKUX 3BE3N U
aCTEepPU3MOB, U Ha3BaHUH CO3BE3UM, B KOTOPHIX OHU HAXOSATCS;

e OmnpeneneHne KOOpJaAUHAT 3BE3T;

e OnpeneneHne BUIUMOM 3BE3NHON BEIMUYHUHBI 3BE3.

Ha xaprax nocrarouno 0osnbiioro ¢oopmara Wi IBETHBIX KapTax:
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e OrmpeneneHre CIEKTPAIbLHOTO Kiacca Haubosee sipKuX 3BE3;

e OrmpezeneHrue KOOpAUHAT 0OBEKTOB TITyOOKOTO KOCMOCA;

e OrmpeneneHue TUMOB OOBEKTOB MITyOOKOT0 KOCMOCA (CKOILJICHUH
3BE3/l, TYMAHHOCTEMN U rajakTHK);

e OmnpeneneHre KaTajloKHOTO 0003HaueHUsI OOBEKTOB TIIyOOKOTO
KOCMOCa.

B kauecTBe HaCTEHHOMN KapThl B COBETCKUX M POCCUUMCKUX IIKOJIAX B
20 Beke IMPOKO HCHOJIb30Bajach CIECHHAIM3UPOBAHHAS HACTEHHAs
«/leMoHCcTpanmoHHass KapTa JUisl CPEOHEH IIKOJIBD» JIUaMETPOM OKOJIO
noJyryTopa METpOB, pa3paboTaHHast "IIpon3BOACTBEHHBIM
kaptorpaguueckum oObenunennem «Kaprorpadgus» B 1972 romy 1o
MaTepuaiaM KaHaugara neaarorudeckux Hayk A.Jl. MapnsHckoro u
E.H. Kossizuna" (Puc. 1). DTa kapra u3naBaiach B COBETCKHE BpeMEHa B
HoBocubupckoit kaprorpaduaeckoit tunorpadun (Padpuka Ne3 I'VI'K) mo
cepenubl 1990-x romos. Ilocne, B CBA3M ¢ ympa3gHEHHEM IIpeIMeTa
«AcTpoHOMUS» U3 00s3aTEIBHON IIKOJIBHOM MpPOrpamMMBbl, KapTa He
U3/1aBajack, Tak Kak Obl1a BOCTpeOOBaHA OYEHBb MAJIO.

IIpn BosBpamennn B 2017 romy acTpOHOMHMM B WIKOJIBHYIO
nporpammy [5], meyarb 93TOMl KapThl He Oblla BO300OHOBIICHA,
MPEANOJIOKUTEIBHO, B CBSI3U C YCTAPEBIIEN TEXHOJIOTUEW. B cBsA3M ¢ uem
yalie BCEro Ha YPOKAX HCIMONb3YIOTCS KapThl, MPEIOCTaBIsEMbIe
pa3NUYHBIMM YACTHBIMHM M3/aTeIbCTBAMU. Tak Kak Ha JTUX KapTax
OTCYTCTBYIOT YyKa3aHUSi Ha AaBTOPUTETHBIX aBTOPOB (IMperojaBareiei,
Y4E€HBIX), TO HENb3s] YCTAHOBUTh JIOCTOBEPHOCTH M  TOYHOCTH
MPE/ICTaBIICHHBIX HA HUX JIAaHHBIX — PACIOJIOKEHUs (KOOPMHAT), BUIUMOM
SAPKOCTH, CHEKTPAJIBLHOIO Kjacca U Ap. s HacTOIBHON KapThl 3BE3MHOTO
He0a B OOJBIIMHCTBE CIIy4aeB YUYHUTENS HCIOIB3YIOT H300paKEHHE U3
yueOHukoB actpoHomuu b. A. Boponunosa-BenbsimunoBa. Hanpumep, B
m3nanue 1966 roga [6] sta kapra Bxoauia B kauecTBe «lIpunoxenus 1X»
(Puc. 2). IlpoBepka maHHOW KapThl MO OOO3HAUYEHUSIM SIPKOCTH 3BE3A
BBISIBWJIA HEKOTOphble HecooTBeTcTBUs. Hampumep, Oneck [ Tenbua
coctaBisier [,65m HO o0003Hau€Ha TPEThUM AHAMETPOM TOYEK IO
NPUBEIEHHONW B JIETEHJE IKajae SPKOCTH 3BE3N, B TO BpeMs Kak o
bnusnenoB u o 3meeHocna npu onecke /,58m u 2,05m, COOTBETCTBEHHO,
0003Ha4Y€HBI BTOPHIM IUAMETPOM.

B cBs13u ¢ OTCYTCTBHEM COBPEMEHHBIX MTPOBEPEHHBIX U TOYHBIX KapT
3BE3MHOTO Heba, OBLIIO MPUHSATO PEIICHHE CO3/[aTh CBOK COOCTBEHHYIO
Kapty 3B&mHOro Heba. Jlusg droro Oblla HamWcaHa CIeNHaIbHAs
mporpaMma, KOTOpas Ha OCHOBE JaHHBIX O 3BE3MaxX W3 OMONMHOTEKH
acTpoHOMHYECKUX KarajmoroB O0cepBaTopuun actpoHomun CtpacOypra [7],
KOHTYpe Miileunoro myTtu [8], a Takke O HAMMEHOBAHUAX U TPAHUIIAX
co3Be3nuid u3 mpoekra Stellarium [9], co3gaBana ¢aitn B Qopmare
BekTopHOM rpaduxu [10]. M3HavanbHO KapTa 3aJayMblBajlach Kak 4EPHO-
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Oenasi, HO B Ipolecce padOTbl HAJ MPOEKTOM OBLIO MPHUHATO PEIICHHE
CO3/1aBaTh KapTy B HECKOJbKHMX BapHaHTaxX — YEPHO-0€N0il, BETHOM Ha
oenom (oHe u uBeTHOU Ha y€pHOM Qone st popmara A4. Kpome toro, B
xoze paboThl HaJA KapTOW OBUIO MNPUHATO pelleHHe J00aBUTh KapTy
F0’KHOTO TMOJTyLIapHs.

IIpu BbIOOpE «IIyOMHBI MPOHULAEMOCTH» KapThl (MpeaeabHOU
BUIUMOW 3BE3MHONM  BEJIIMYMHE OOBEKTOB) aBTOP PYKOBOJCTBOBAJICA
BO3MOXXHOCTSMHU YEJIOBEUECKOTO IJ1a3a, a TAaKXkKe Y100CTBOM HMCIIOJIb30BAHUS
B (Qopmare A4. IlosToMy B MakeTe HAacCTEHHOIO BapHUaHTa, KOTOPBIN
MpearnoiiaraeTcs medararb guamerpoMm ot 1 M go 1,5, u3o0pakeHbl Bce
3BE3MBI 10 6,5m, a nis popmara A4 — o 5,0m.

B utore, OBIJI0 ITOATOTOBJIEHO:

1. Yerblpe BapuaHTa LBETHOM HACTEHHOM KapThl — CEBEPHOIO U
F0’KHOTO MOTyLIApHs, ¢ OEIbIM WU YEPHBIM (POHOM;

2. lllecTh BapHMaHTOB — CEBEPHOTO M FOXKHOTO TMOJIYIIAPHs, B YEPHO-
0eoM BapuaHTe U IIBETHOM Ha 0eJI0oM WM 4€pHOM (OHE.

UépHo-Oenple BapvaHThl KapThl Ajig nedaTd Ha ¢Qopmare A4
BBIKJIQJIBIBAIOTCSI B OTKPBITHIN JOCTYM JJisi CBOOOAHOTO cKaunBaHus [11].
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Kypc acTtpoHomum B 1mKkojse 3aBepmiaer coboil  (usmko-
MaTeMaTU4eCcKui LUK oOpa3oBaHUsl oOywaromuxcs. bonbiioe 3HaueHue
aCTpOHOMHSI HMMeeT B (OPMUPOBAHUM HAYYHOTO HUX MHPOBO33PEHHUS.
HMmeHHO 31ech 00ydaroniyecs noaydaroT IpecTaBlIeHne 00 OKpYyKarollieM
MUpE B IIEJIOM.

YcBOeHMIO Kypca acTpOHOMHUHU B OoJbllie Mepe CIOCOOCTBYIOT
npakTUyeckue paboThl C  KapToid, TabiauIlaMu, KaJCHIApsIMU H
HaOJIO/ICHHSI.

AKTUBHas JAEATEIbHOCTh OOYYarOIIMXCSl HAa YpPOKE M BHEYpPOUHOE
BpEMsSI — OJMH W3 BAXHBIX (PAKTOPOB ycrexa MpHU M3yYCHUH acCTPOHOMHUH,
oOy4aronuics J0JKEH YMETh UCIOIb30BaTh HAOMIONCHUS /711 0000IIeHU M
U BBIBOJOB, YMEThb pabOTaTh C KapTod M Y4YEOHUKOM, CIPaBOYHOU
JIATEPATYPOU U KaJCHAAPEM, COTIOCTABIIATh, AHAJIIM3UPOBATh.

Kypc actponomun B Hamel mkosie usyyaercs B 11 kmacce, HO ogHO
U3 TEpBbIX 3aHATUNA TMpoBoXKYy B 10 kiacce B KOHIE Y4eOHOro roja.
3HAKOMJIIO C MCTOpUEH Pa3BUTHUSI aCTPOHOMHUHU, 0c000€ BHUMAHHE YISO
ponu HaOmonenuii. Pebstam mpemmaraercs 3agaHue IS TIEPBBIX
HAOIIONECHUN:

e TpoHaOIIONaTh OCOOCHHOCTH KAapTHUHBI 3BE3AHOrO HeOa B TEMHYIO U
JYHHYIO HOYb B HaYaje W B KOHIIE JIeTa,

® COMNOCTaBUTh 3BE3/bI [0 BUAUMOMY pa3Mepy, OJECKY U IIBETY,

rje Habmonaercst Bocxo v 3axon ConHila,

r7e HaxonuTcs B moiaeHb ComHIle,

npoHalmoaaTh BU HEOA repea BocxoAoM U nocie 3axona ConHia,

npoHaooaaTh MIeUHbIN My Th,

e mpoHa0monaTh 3a JIlyHo.

Ha nepBom ypoke actponomun B 11 kiacce unét oOMeH MHEHUSIMH,
oOyyJaromuecst AesATCS BIEYATICHUIMH, 3/1€Ch K€ COCTOUTCS Pa3roBop U O
METOJaX aCTPOHOMHH.
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Ha BrOpoM ypoke mpOHCXOAUT 3HAKOMCTBO CO 3BE3QHOM KapTOM.
PabGortas ¢ kaproil, yuwamuecss camMd OTBEYAIOT HA MHOI'ME BOMPOCHI,
nocrapyieHHbIC B maparpade. Ha3piBatoT co3Be3ius, IJie¢ OHU PACIOJIOKEHBI,
Kak o0o3HaueHbl 3BE3bI. [Ipennararo BHUMaHUIO PeOIAT HECKOJIBKO JIET€H]T
0 Ha3BaHMM co3Be3auil. Jlamee 3HakomsTcsa ¢ TabOmuied Il ydueOHuka,
HaxOAAT Ha KapTe ATHU 3BE3/IBI.

Ha crnegyrommx ypokax oOywaromuecs 3HAKOMSTCS C METOAMKOU
HAXOXKJIEHUs CO3BE3/Mil, Y3HAIOT, 4TO HeOecHas cdepa IeNUTCS Ha JiBe
YacTHU: CEBEPHYIO U IOKHYIO, BBIACISIOT Ha Kapre 3kBarop. IIpennaraercs
3a/IaHuE JJI IEPBOTO HAOIIOAEHHUS, KOTOPOE MTPOBOJIUM BMECTE:

e HaiftTu co3Be3nus bonbmol u Manoit Measeauusl, Kaccuones, [edei,
CesepHnas kopona u [lonspHyto 3Be31y.
3amaHnue i1 BTOpOro HaOmroneHus: (MO KaXIOMYy HaOIIOACHUIO
MpeiaraeTcsi OTBETUTh Ha BOIIPOCHI)

® C HacCTyIUICHHEM TEMHOTHI Ha BocToke HaOmoAaTh MOSBICHUE TIEPBOH, a
3aTeM M JIPYTUX 3BE3J, OTMEYasl B TETPAAHN HX IMOJOKEHUE [0 HOMEPAM.
BoienuTh 3BE€37bI 0 UX SIPKOCTH. Uepes yac-ABa caeiarb PUCYHOK ITUX
xe co3Be3qui. OTBETUTh: MEHSIETCS JU B3aUMHOE IOJIOXKEHUE 3BE3N B
co3Be3qusax? H3MeHsieTcs 1M TOJOXKEHHE CO3BE3Ui OTHOCHUTEIIBHO
rOpU30HTA?

® MPOHAOIIIOATh U3MEHEHHE 3BE3IHOrO HeOa B TeueHue Beuepa. Brioparh
KaKyro-HUOY/b 3BE3/1y U 3a HEl HaOII0aTh MO YETHIPEM HaAIlPaBICHUSIM.
OTBETUTH: KaK MEHIETCS MOJIOXKEHUE 3BE3?

CBou HaOMOAEHUS M BBIBOJBI pedsita O(GOpPMIIAIOT B OTIEIbHBIX
TETpajsiX, B KOTOPBIX OTBOAMTCS CTpPaHUIA JJII OTMETOK O CE30HHBIX
M3MEHEHMAX BHa 3BE3aHOro HeOa. HabOmromaem B 22 waca, 20 yuciia B
ceHTs0pe, nekadpe, deBpane u mae. JlemaeM yeTblpe pUCYHKA U BBIBOJIBI.
Pabota ¢ kapToil B IepBOM MOJIYTOAUHU UET HA KaXKJIOM YPOKE:

e paboTa ¢ HaKJIAJHBIM KPYTOM: yUalllUeCsl y4aTcsl ONpeesTh CO3BE3AUS,
KOTOpbIE€ BUJHBI B JaHHOE BpEeMs JAHHOTO JIHS U Mecsla, B Kakou
CTOPOHE TOPHU3O0HTA. 3AECh BAXXHO TMOKa3aTb BOCXOH CO3BE3IUN Ha
BOCTOKEC W MX 3axoJ Ha 3amaze. [Ipu ABMIKEHUM HAKJIQJHOTO KpyTra
ONPEACISAIOT HE3AXOASAIINE CO3BE3IUS.

® «paboTay C DOKIWINTUKOM, ompenenstoT koopauHatel  CounHila,
MIPOXOXKIEHUE YEPE3 CO3BE3IMS, NPOAOIKUTEILHOCTD IHS U JIp.,

® ONpe/e/ICHUE KOOPAUHAT 3BE3/, CO3BE3/IUM, B KOTOPHIX OHM HAXOIATCH,
BUJIHBI JII OHU Yy HAac, KOTJa U TJAE MX MOXHO HaONIOaTh, BUANMBIC
CO3BE3/1Hsl, YCIOBUS BUAUMOCTA MIIEUHOTO MyTH B IaHHOE BpeMs rojia u
T.JI.

Hanee cnemyer pabora ¢ TadaumamMm: B T€YEHHE Y4eOHOro rona
uaET 3HAKOMCTBO C cojepkanueMm Ttabmuubl Ne I «HawmbGonee BakHbIC
BEJIMYMHBI, BCTPEUAIOIIMECS B aCTPOHOMHUW». JlaHHbIE ATOW TaOIUIIBI
BKJIFOYAIOTCS B ACTPOHOMHYECKHUE TUKTAHTHI.
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I[Ipu wu3yuenunm Tembl «llmaneTsr», wucnoiasdyem  tabmuny VI,

C aCTPOHOMHMYECKHM KaJIeHAapéM:

OCHOBHBIE ACTPOHOMHYECKHE DIIOXU HA JAHHBIN T'OM, IPOJOJIKUTEIBHOCTh

JHSL 111 TaHHOM 1UpoThl, (pa3bl JIyHbI, COTHEUHbIE W JYHHbIE 3aTMEHUS,

YCJIOBUSL BUAMMOCTH IUIAHET B TE€YEHHE TI0Jd, METEOPHBIE IOTOKHU, BHJ

3BE3MHOrO Heba MO MecslaM M acTPOHOMUYECKHE SIBICHHS B JIAaHHOM

Mecse, TaMITHBIE 1aThl U JIp.

HaGnronenuss HEBOOPY)KEHHBIM IJ1a30M M C TMOMOIIBIO TeJecKoma
MpPOBOJATCS B TEYEHUWE BCErO0 TIoOAa, KaKk TIpYNIoBble, TaKk U
VH/INBU]1yaJIbHbIE.

HeBoopy:KéHHBIM IT1a30M HA0/II01a€eM:

e BHU/JI 3BE3AHOIO HEOA B pa3HOE BPEMS HOUYM U I0J1a,

e BUI U opMa CO3BE3IUI,

B3aMMHOE PAaCIIOJI0KEHHUE CO3BE3INM,

MOJIOKEHUE MIIEUHOTO ITyTH, €r0 APKOCTh B PA3JIUYHBIX yYaCTKaX,

MOJIOKEHUE TIJIAHET U UX U3MEHEHUE OTHOCUTEIBHO 3BE3,

n3MeHenue Gopmel JIyHbl B TeueHue Mecsna, e€ Qasbl,

JYHHBIE M COJHEYHBIE 3aTMEHUS (€CIU BO3MOXKHO),

Bocxof JIyHbI B TeueHHE Mecs1a,

Bocxon u 3axon ConHia, MecTto Bocxoda u 3axona CosHIIA B pa3HOE

BpeMsI rosia

e By CoJIHLIA NPU Pa3IUYHBIX MOTOAHBIX YCIOBUSX, cMmemeHue ConHua
OT TOYKH BOCTOKA K FOT'Y U CEBEPY,

e BricoTy CoONHIIA HAJ TOPU30HTOM B pa3HOE BpeMs rojua,

® («3BE3AHBIN» NOXKIb

IIpuMepbl IPaKTHYECKUX 3aJAHUM 119 HAOII0CHUIL:

® KCIOJIb3yS ACTPOHOMHUYECKUM KAJIEHZAph, BBINWCATh KOOPIUHATHI
IJIaHET, OTMETUTh UX Ha 3BE3IHOM KapTe, HAWTH Ha Hebe,

e HaOmomath mnepeaBuxeHue JIyHbl cpeau 3BE3N, OMNpPENeNUTh €&
koopauHatel. [lnsg cioydas HaxoxnaeHuss cieBa oT JIyHbl 3Be3fsl,
MPOHAONIONATH SIBJIEHUE MOKPBITUS 3Be3/bl JIyHOIO,

® B ACTPOHOMMYECKOM KaJEHIAPE OMPEIEIUTh MOMEHTBI MOKPBITUS 3BE3]
JlyHoro, OTMETUTh TMpu HAOMIONEHUH Bpemsi €€ MCUYE3HOBEHUS W
nosiBjeHnsa. OTBETUTH: KaK MEHSETCS SIPKOCTh 3BE3/1bI?

e BBIOpATh CUTYAIMIO, KOTAA OKOJIO JIyHBI HECKOJIBKO 3BE3]I, 3apHCOBATH €€
nosioxkeHue. HaOnroneHne NOBTOPUTH Yepe3 HECKOJIBKO JIHEW, CHOBa
3apucoBarb. OTBETUTh: B KAaKOM HaIlpaBICHUM CpeAu  3BE3]
nepemeraercs Jlyna?

® BHIOpaTh HECKOJIBKO SPKHUX 3BE3Nl M M3MEPUTHh BBICOTY B MOMEHT HX
BEpXHEH KyJIbMUHALMKU. BBIUMCINTH BBICOTY IMOJIOCA MO CKIOHEHUSIM
(maHHbBIE B3ATb U3 TAOMUIIBI) ATUX 3BE3/. Beruncnutk BeicoTy [lonsphoit
3BE3/IbI,
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® 10 MOMEHTY KyJbMHUHAIIUM KakOM-HUOYAb SIPKOW 3BE3bl HAWUTH
MONPaBKy COOCTBEHHBIX YacoOB,

® [I0JIB3YSCHh YIIIOMEPOM, OMPEIEIUTh BBICOTHI U a3UMYThl HECKOJIbKHUX
SAPKHX 3BE3]] B pa3HBIX MeCTax Heoa,

e nabmonats 3axon Connua u JIyHsl, 3aprcoBaTh BUA UX AUCKOB B MOMEHT
KaCaHMsI TOPU30HTA,

l

Ipumepwl nHabaro0enull 3a co36e30usaMu

L gz
et

Habniooenue 3axooa Connya

Habnwooenue Jlynol 6 pasnuvix gazax

C nomobIo TejaecKkona Ha0/ao1aemM:

e JlyHy B paznuuHbIX (azax, KpaTepbl, MOPS, JUHUIO-TEPMUHATOD,

e TeMHbIE nsiTHA HA COJIHIIE, COCYUTATh CKOJIBKO IMSTEH, MPOCIECANTh
BUJINMOE TIOJIOKEeHHE YE€PHBIX TsiTeH. [Iponabmronate 3a
BO3HUKHOBEHHEM (pakesoB

e HaOIIOIATh MOJOKEHUE TPYIIHI MATeH Ha aucke CoJTHIIA B TEUCHHE
HECKOJIbKHX JTHEH,

e HOnuTep U €ro CyTHUKU, U3MEHEHUE MOJIOKEHUS ITUX CITYTHUKOB,

e (CarypH U ero KoJiblia,
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e Benepy, npociaeauTs A0 dI0HTaMH, yaaneHue ot CoJlHLa, a 3aTeM
npuOImkeHne Kk HeMy. OTBETUTh: KaK MEHsIETCs ApKOCTh Benepni?

e kak meHstoTcs (aszbl JIyHb1?

e HaOmroneHUe ABOMHBIX 3BE31. Kakue u3 HUX pa3fenseT TeiaecKon?

e HAOIIONICHUE TATAKTUKHU «AHAPOMEa», 3BE3HBIX CKOIIJICHUM, C/IeTaTh
PUCYHKH.

Bo Bpems HabmroneHus 1IaHeT 00s3aTesIbHO CMOTPUM U 3BE371b1. Teneckorn

MO3BOJISIET YBUJETh CYTOUHOE BpallleHHe HeOeCHOU cdepbl Mo ObICTpOMY

MCUYE3HOBEHHUIO 3BE3/bl M3 TOJIA 3peHust Tejeckona. Bce HabmroneHus

CONPOBOXKIAIOTCS OTUYETAMM.

Hammy ydeHMKH COBEpLIAIOT YHUKAJIbHBIE SKCKYpCHH, MPUKACAIOTCA K

TailHaMm BceneHHOW, ¢ OrpOMHBIM HHTEPECOM YYacTBYIOT B MacTep-

Kkjaccax. JIJisi MHOTHUX IIKOJIBHUKOB aCTPOHOMHUS CTAHOBUTCSI OTIPABHOM

TOYKOM B BBIOOpE Oymyiei npodeccun, (GoOpMUPYET y HUX COBPEMEHHYIO

HAy4YHYI0 KapTUHY MHpa U CHOCOOCTBYET Pa3BUTHIO HCCIEIOBATEIHCKUX

KOMITETEHIIHM.
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