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METOANKM ITPEeIoIaBaHus TeMbI 110 MeXaHUYeCKNM KoJieOaHUusSIM U
BOJIHAM B Kypce (pu3mMKu cTapimeil IMrkoJibl
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Awnnoranuga. PaccmaTpuBatioTcst mpakTHIecKne TPOo0IeMbl IIPEIIOIABAHNAA TEMBI 110 MeXa~
HUYECKUM KOJIeOaHUSIM U BOJIHAM B Kypce (pU3UKU cTapiieii mKoJjbl. [IpeacTaBieHbl OCHOBHBIE
PE3YJILTATHI EJATOTTIeCKOT0 SKCIIEPUMEHTA, TI0 AITPODAIIH METOIUKH IIPEITOABAHNS TEMBI I10
MEXaHMIECKUM KOJIeOAHUSIM U BOJIHAM B Kypce (PUSHKH CTapIieil IIKOJIbL.

Kuarouessie ciioBa: npenogasanne Gusnku, Kypc GU3NKN, MEXaAHTIECKNE KOTeOaHMsT, Me-
XaHUIECKUE BOJIHBI, [1€JIATOIMIECKUl SKCIIEPUMEHT, IITKOJIa, METO/INKA IPENoJaBaHusi (DU3UKU
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BBenenune

Paznmuunble mogxonpl K mporieccy oOydenus: (hbu3uke MUPOKO PA3BUBAIOTCA B CTapIIeit
mmkoJte. [lojixo/bl K mporieccy oOyvenus: (hpu3uke BIUSIOT HA [1€IarOTMIECKYI0 TPAKTUKY ITpe-
noJlaBaHnsl (PU3NKHU B CTapIeil MIKoJe, a, CJIeI0BaTeIbHO, U Ha MeTOIbl 00ydeHns (hU3NKe
B crapireii mkoje. Tema, cBA3aHHas ¢ M3yYeHHEM MeXaHUIECKUX KOJieOaHWUil W BOJIH, 3a-
HUMaeT 0co00e MeCTO B Kypce (DU3UKU CTapIleil MKOJbl U UMeeT OOJIBIIYIO MPAKTHIECKYIO
3HAYMMOCTDb B HAyKe U TEXHUKE, TO3TOMY HEOOXOIUMO TIEPECMOTPETD CYIIECTBYIOIIIE METO/IbI
MIPEIO/IABAHUSA TEMbI 10 MEXaHUYECKUM KOJIeOaHUsAM W BOJIHAM B CTapIIeil IIKOJIe.

AKTya pbHOCTDH M3ydeHus JaHHON TPOOJIeMbI 00YCIOBICHA TEM, UTO METOJOJIOTHSA IIpe-
[OJIABAHUS TEMBbI, CBI3aHHON C M3yYeHHEeM MeXaHMYeCKUX KOJIeOAHUIl M BOJH Ha yPOKax
pusMKM, HEPEPBHIBHO COBEPIIEHCTBYETCS B CBI3M C POCTOM YHCJIa 3aJat, PelaeMbIX Ha Te-
My 10 MEXaHUYeCKUM KoJiebaHusaM u BojHam. Cucremarwsaius 3a/ad HA HCIOJb30BAHUE
3aKOHOB JIJIsl OITMCAHNA MEXaHUIeCKUX KOJIeOaHuil 1 BOJIH 0bJIierdaeT 3alioMUHAHTE (DOPMYJI
U3 TEOPUU MEXaHUIEeCKUX KOJICOAHWIl M BOJIH, a TaKxKe JAaCT PallMOHAJbHBIN ITOIX0/ B pe-
MIEeHNH 33/1a4 110 TeMe, CBI3aHHOU C M3ydueHHeM MeXaHMIeCKUX KOJIeOaHWil M BOJIH B Kypce
dusuku B crapiieil mkoje. AKTYaJIbHOCTb pabOThl COCTOUT B TOM, UTO TE€MA, CBA3AHHAA C
U3yYCHUEM MEXaHUYECKUX KOJIeOaHUit M BOJIH, UTPAET OOJIBIIYIO POJIb Ipu (POPMUPOBAHUU
HAYYHOI'O MUPOBO33DEHUA YUalluXCs B XOJle U3ydeHus: (pU3MKU B CTApIeil MIKoJIe, & TaKxXKe
B IIPAKTHUYECKOM IPUMEHEHUU B HAyKe U TEXHUKE.

Hesbro ncceioBanms SABISIETCS PACCMOTPEHNE METOINKI TPENOoIaBaHus TEMBI 110 MeXa-
HUYIECKUM KOJIe0aHUsAM U BOJIHAM B Kypce (PU3UKU CTapIIeil MKOJIbI.

3ajiaun ucc/ieI0BaHUs:

1. mpoBejeHne aHAIM3a U3MEHEHUI, ITPOUCXOIAIINX B IIporiecce 00yIeHus (hU3UKE B PaM-
KaX TeMBI 110 MeXaHWYeCKNM KOJeOaHUsSM M BOJHAM, OIeHKa 3HAYNMOCTU W HaIpaB-
JIEHHOCTH 9TUX U3MEHEHUil U BblsgBJieHne (PaKTOPOB, BIUIIONINX HA 00pa30BaTEIbHbII
nporiecc 1o (pusuke B cTapIieil MKoJIe;

2. TpoBeJIeHNE TEJArOrmIecKOro SKCIEPUMEHTa, 110 alrpoOAIlii METO/IMKH TTPEIoIaBaHId
TEMBbI TI0 MEXaHUIECKUM KOJIEOAHUAM M BOJIHAM B Kypce (PU3UKHU CTAPIIEi MTKOJIBI.

OOBbEeKTOM HCCIIeIOBAHNS SIBJIAETCA IIpoIiece o0ydeHust (pu3nKe B cTapIieil mKoJje B pam-
KaX TeMbI 110 MEXaHUIECKUM KOJIEOAHUSIM U BOJIHAM B pa3Jelie M0 MeXaHUKe.

[Ipeamerom mccieioBanus ABJISIETCI TEOPUsl U METO/IMKa (POPMUPOBAHMUS CHCTEMbBI 3Ha-
HU 110 MEXaHUIECKUM KOJICOAHUSM W BOJTHAM B YCJIOBUAX YIUIyOJICHHOTO M3ydeHusd (HhU3UKU
B CTapIIeil MmKoJe.

[M'unoresa uccae0BaHuss COCTOUT B TOM, UTO €CJIM UCIOJJIH30BATh MHTEHCUBHBIE METOJIbI
MOJI'OTOBKH B paMKaX IPEIOIaBAHIsI TEMbI 10 MEXaHMIECKIM KOJIeOAHUSIM 1 BOJIHAM B CTap-
meil 1MKoJie, TO MOYKHO IOBBICUTL 3(D@PEKTUBHOCTL 00ydeHUs (PU3NKe B paMKaxX U3ydeHUs
TeMBI 110 MeXaHUIeCKUM KOJIeDaHUsIM U BOJIHAM B 00IeoOpa3oBaTe/IbHOI IITKOJIe.

MarepuajamMu HCC/IeIOBaHUAsA SABJIAIOTCA METOJIMYECKHEe MaTepHUaJsibl 110 TEOPUU MeXaHU-
JeCKHX KoJieDaHuil 1 BOJIH B cTapIeil IIKOJIe.

Merogamu ncciie/loBaHusl ABJISIIOTCA HaOJI0JIeHne 38 00pa30BaTEIbHBIM IIPOIECCOM 110
dusnKe B crapiieil mKoJe, me[aroruiecKuii sKkcuepuMenT. B paboTe UCIoIb30BaINCh TaKHe
MEeTO/Ibl MCCJIEJIOBAHUSA, KAaK U3YyYeHHe HAYYHO-METOIUYIECKONU JIUTEPATYPhl, AaHAJN3 IITKOJIb-
HBIX YUE€OHUKOB, Oecejia ¢ YIUTEISIMHA U TPEIOIABATEIIMU C TEJIbI0 BBIABICHUST TUITMTHBIX
OIMMOOK JIONYCKAEMbIX YUAIIUMUCH IIPU PEIIEHNN 33189 110 UCCJIEyeMOil TeMe.

Teopernyeckas 3HAUUMOCTD 3aKJII0TAETCS B TOM, UYTO CO3JaHHBIE METOIUICCKIE MaTePH-
aJIbI 110 TeMe, CBSI3aHHOI C U3yYeHNeM MeXaHUIeCKUX KOJIeOaHuil 1 BOJIH, KOTOpas M3y IaeTCs
B Kypce (DU3UKU CTApIIeil MIKOJIbI, MOTYT OBITh HMCIIOJIH30BAHbl B CO3/IAHUU HOBOW METOI0-
JIOTUU TIPENOaBAHIA MEXaHUIECKUX KOJIeOaHUil U BOJIH B Kypce (PU3UKU CTapIIeil MKOJIbI,
MOTIOJTHEHUH HAYIHOMN 0a3bl aKTyaJIbHBIMUA METOUICCKUME MaTepUaIaMU I10 ITPETOIaBAHIIO
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MeXaHMIeCKUX KoJieOaHUil U BOJIH, BbIsBJIEHHE OCOOEHHOCTENH M3yUeHUs] MEXaHUIECKHX KO-
JlebaHuil W BOJIH, CUCTEeMATHU3allUs U aHAJIM3 HaydIHO-METOJNIECKUX JIAHHBIX 110 TEOPUU U
MeTOAUKE IIpeIIodaBaHWA TEMbI 110 MEXaHUIE€CKUM KO.He6aHI/I51M n BOJIHAM B Kypce (bI/I3I/IKI/I
CTapmeﬁ HIKOJIBL JJIgd CO3/JaHud WU COBEPIICHCTBOBaAHUA MCETOJNYICCKUX MaTepHuaJiOB 110 TeMeE,
CBsI3aHHOII C U3y4dYeHnueM MEXaHUYIEeCKUX KOJIe6aHI/H71 1 BOJIH.

[IpakTuvieckyo 3HAUUMOCTD UCC/IEI0BAHUsT COCTABIISIET METOANKA (DOPMUPOBAHUS CHCTE-
MBI 3HAHUI 110 MEXaHUYIEeCKUM KOJICOAHUAM M BOJIHAM B Kypce (DU3UKU CTAPIIeil MIKOJIbI B
YCJIOBHUSAX MTPOMUILHOIO 00ydeHns: pu3nKe, BKIOYAOINIA STallbl JeITeIbHOCTA YINTE I 110
GOPMUPOBAHUIO CHCTEMBI 3HAHUN 110 MEXaHUIECKHM KOJEOAHWSIM U BOJIHAM, O0OOOIIEHHBIE
IJIAHBI JIEATEIbHOCTU yUAIUXCA U JUJAKTUIECKHe MaTepPUaJIbl, KOTOPble MOI'YT OBITH HC-
MIOJIb30BaHbI B KAUeCTBE TEOPETUIECKUX W KOHTPOJIBHBIX MaTepHaIoOB Ha ypoKaxX (pU3HKHU B
CUCTEME TIOATOTOBKU 110 (pU3UKe B CTapIiieil MKoJe.

Hayunas nHoBu3Ha ucc/eoBaHust 0OOCHOBaHA HEOOXOIMMOCTBHIO MOJIEPHU3AINN CUCTEMbI
HOJITOTOBKH 110 TeMme «Mexanndeckune KoJjieOaHWs W BOJIHBI» B CTapIleil IIKOJe, OCHOBAH-
HO#l Ha pe3y/bTraraxX anpodbalii CUCTEeMBbI IMOArOTOBKHU 110 TeMme «Mexanndeckne KojebaHust
U BOJIHBI» B CTapIeil MIKoJe, HAIIPABIECHHON Ha CO3JaHhe U PeaTUu3allfio YCJIOBH, CIIOCOO-
CTBYIONUX (POPMHUPOBAHUIO Yy OOYYIAEMbBIX MCCJIEIOBATE/ILCKUX KOMIICTEHIINI, TBOPYECKOTO
10J1X0/1a K (PU3UUECKOMY IKCIIEPUMEHTY, KAUECTBEHHOIO OCBOECHHS OOJIBIIOIO 00bEéMa yueod-
HO# nHopMaIyi, eé KpUTUIECKOTO aHaJIM3a, TONCKa HECTAHIaPTHBIX 0/IX0JI0B K PEIICHUIO
CJIOZKHBIX (PU3UIECKUX 3aJ1a4 110 TeMe «Mexanndeckne KojeOaHus U BOJIHBI».

Bagzoit ucciieioBanus gB/sieTcss MyHUIIATIAILHOE OI0/IZKETHOE 00ITIe00pa3oBaTe/IbHOE yUpe-
JKJeHe ropoia YibsaHoBcKa «I'mmvuazms Ne34».

O630p paboT mo obOpa3zoBaTeJbHBIM TEXHOJIOTUSIM, HOAX0daM M Me-
TOJAaM HpenogaBaHus PU3NKN

B 1980-x u navase 1990-x rojoB uccjenoBaTe/bCKoOe COODIIECTBO B 00JacT oOpa3oBa-
TEJIbHBIX TEXHOJIOTUil ObLIO 00ECIIOKOEHO T'€HJIEPHBIM XapaKTepoM 00Pa30BaTe/IbHbIX TeX-
wostoruit [1]. B wacTHOCTH, OBIIO 3aMEYEHO, UTO MIMPOKO PACIPOCTPAHEHHOE CTEPEOTHUITHOE
npe/icrapieHne 06 obpaszoBaTe/IbHON NHMOPMATHKE KaK ABHO MYZKCKOM JIeSITeTbHOCTHA YCKO-
pAEeT OTUYKJICHUE U OTIYKJIeHNEe YUIaIIuXCsd YKEHCKOTO 110J1a OT 0O0yYEHUsI € TTIOMOIIBIO HOBBIX
texHosoruit. OTHAKO B HACTOSIIIIEE BPEMsI ITPE/IITOIAraeTCs, 9TO, MOCKOJIBKY MH(MOPMAIIOH-
HbI€ KOMITHIOTEPHBIEC TEXHOJIOUU, TaAKUEe KaK KOMIIbioTep u VHTepHeT, cTa/n HeOTheM/IeMOit
JacThIO MMOBCEHEBHON YKU3HU, TO T€HJEPHOE HEPABEHCTBO MOYTH <«HCUYE3JI0» C COBPEMEH-
HBIME (POPMaAME «3JIEKTPOHHOIO O0yUeHUsT», MOJIb3YIONIErocsi TeHIepHO-HEeHTPAJIbLHBIM CTa-
TycoM. B 4WacTHOCTH, yTBEpKIaeTCs, YTO HBIHENIHWE TOKOJEHUS YUaIluXCd Telepb <«TeH-
JIEPHO arHOCTUYHBI» B HMCIOJIL30BAHUU HOBBIX TEXHOJIOTHUil, TTOCKOJIBKY BBIPOC/IH B CPEJIE,
HACBIIMEHHON TexXHoJiorudMu. VMes 3To B BUJY, HHTEPECHO MPOAHAJIM3UPOBATH PE3YIbTATHI
HEJIABHErO UCCJICJIOBAHUS BOCHPUATHS UH(MOPMAIMOHHBIX KOMIIBIOTEPHBIX TEXHOJIOIUN CTY-
JIeHTaM# yHUBepcuTeToB. s aToro mnccienoBanus Obliia pazpaboTaHa aHKeTa s H3Mepe-
HU¢ TEeHJIEPHOTO BOCHPUATHSA PECIOHIEHTaMU 26 Pa3/IMYHBIX XapaKTEPUCTUK KOMIIBIOTEPOB
1 KOMIIbIOTEPHBIX IIPUJIOKEHUI 110 7-0aslibHOIl mKaJie JlaiikepTa, BapbUpPYIOIIEHcs OT 0YeHb
JKEHCTBEHHOT'O JI0 OYeHb MY?KCKOT'O C HEWTPaJbHBIM CPEIHUM OajIjIoOM HU JIJIT MYKCKOTO,
HU JiJIs1 2KeHCeKoro moa [2]. Ompoc 6bu1 npoBeién cpean 406 cryaeHToB 6akaiaBpraTa, u3y-
YaBIIUX I'yMaHUTAPHbIE, CONMAJIbHbIE HAYKW, OU3HEC U MHXKEHEDPHbIE JIUCIUILINHBI B JIBYX
oputanckux yuusepcurerax B 2005-2006 yuebHOM rojy. BospacT pecrioHeHTOB Bapbupo-
Basicst or 18 o 39 ser (cpemumit Bospact passiics 20.6 roma), 45 % BBIGOPKH COCTABIIAIN
MY>KYIUHBL. ITO0 KacaeTcst UCIOJIb30BaAHN TeXHOJIOrUiA, TO 78 Y% OIpPOIIEeHHBIX COOOIIUIM, YTO
MOJTB3YIOTCA KOMITBIOTEPOM «OY€Hb JacTO».

B crarpe [2| m3ydasoch, mOBIHSAET JIM U KAKUM 0OPAa30M «IIOJI» KOMIIBIOTEPA, MPOSIB-
JIAIONIHICA B IPEJICTABICHUN TIePCOHAaXKeH, Ha ero mH(MOPMAIMOHHOE BJIUSIHUAE HA PEIIeHUsd
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JIEOJIEl TI0 My?KCKUM (CIOPT) WM YKeHCKUM (MOjia) TeMaM. B akcnepuMenTe Mexkty cyObek-
Tamu 2 (110J1 yIacTHHKA) X 2 (I0JT mepcoHazka) X 2 (XapakTep TeMbl: MyKCKOIl NI YKeHCKuil)
YUYACTHUKM UI'PaJU B BUKTOPHHY C KOMIIBbIOTEPOM. BO BpeMsi UI'DbI UM JIajil BO3MOYKHOCTD
M3MEHHUTH CBOI IepPBOHAYAJBHBIN OTBET MOCJE TOrO, KAK OHU YBUJETH OTBET KOMIIBIOTEDA,
KOTODBIi, KAK OHU 3HAJIU, He 0053aTe/IbHO ObLIT IPABUIBHBIM. Pe3ybTaTsl MOATBEP/ N TH-
[OTE3y COBNAJICHUS, TAK YITO, XOTs KOMIIBIOTEDP-MYKUIMHA BBIABIIAT GOJIBIIEE COOTBETCTBUE
10 MYy2KCKOH TeMe, YeM IO YKEHCKOIi, IPOTUBOIIOJIOKHOE OBbLJIO BEPHO JIjisi YKEHCKOTO aHa-
sora. Kpome Toro, My:KUnmHbI MEHEe CKJIOHHBI MOJIJIABATHCS BHYIICHUIO KOMIIBIOTEDA, €M
JKEHIIUHBI, 10 MyZKCKOI TeMe, TOr/la KaK YKeHIIUHbI MeHee CKJIOHHBI 110/JIABAThCsT BIUAHUIO
KOMIIbIOTEpA Ha YKEHCKYIO TEMY.

Bo MHOrmx crpanax m KyJabTypax HaydHOe OOpa30BaHHe U HaydHasl Kapbepa BBICOKO IIe-
HSITCsI, a ITOOIIPEHME W IOOIIPEeHNe WHTepeca yJalluXcs K HayKe U CBI3aHHBIM C HayKOil
00J1aCTIM CIUTAETCS KPUTUIECKH BaYKHBIM JIJISI TEXHOJIOITIECKOTO U SKOHOMUIECKOTO yCIIe-
xa cTpanbl. TakuM 06pa3om, OBLIO TPOBEJIEHO MHOT'O UCCJICTOBAHMUI O TOM, KaK JIYUIIle BCETO
CII0COOCTBOBATH TAKOMY MHTEpPECY M BOBJIEUYEHUIO CTYJIEHTOB B 0Opa30BATEIbHBIN ITPOIIECC.
DTO mccIeoBaHue yCTpaHseT Mpobesl B JINTepaType, paccMaTpuBas T'PYIILY JIO/ei, BCTY-
HAIONUX B KPUTUIECKUIT MOMEHT »KU3HU B OTHOINIEHUM PelleHuil 00 ux odpasoBaTebHON 1
KapbepHOIl TPAeKTOPUU, & UMEHHO yUAIINXCA MTOCTETHEr0 roja 00yIeHns B CpeIHel IIKoJIe,
U MCCJEAYET, KaK KJIOYEBOU COIUAJILBHBIA M 3KOJOIMYECKUA aClHeKThl UX MIKOJLHOU KU3HU
— WX YyBCTBO IPUHAJIC)KHOCTU K ITKOJIE — CBA3aHO C UX OTHOIIEHWEM K BBICIIEH dpu3mke,
a TakyKe MCCJIeyeT, KaK 9TO OTHOIIEHNe MOXKET Pa3jndaTbCs B 3aBUCUMOCTH OT 1mmoja. Or-
HOIIIEHHE K ITPOJBUHYTON (pu3nKe OBLIO BHIOPAHO IOTOMY, YTO IPOJABUHYTadA (DU3NKA OOBIT-
HO CYUTAETCs CJIOYKHOU TeMOii Jjisi OOJIBIINHCTBA YUAIIUXCsl, a TakKe (KaK ¥ MAaTeMaTHKA)
SABJIFAETCA OTIPABHBIM KYPCOM K PA3JIMYHBIM HAyYIHBIM, TEXHOJOTMYECKUM, WHXKEHEPHBIM U
MaTEeMATHICCKUM JTUCITUILTHHAM. JHAHUE 00 OTHOIEHUH TUX YIaINXCs K (PU3NKe B IaCTHO-
CTH TaKKe, BEPOSITHO, OTPaxKaeT UX OTHOIICHUE K HAayKe B IIEJIOM U, TAKUM 00pa30M, MOXKET
JIATh JIOTIOJTHUTE/IbHBIE 3HAHUS O TOM, KaK ITKOJIbHAs CPe/ia MOYKET CIIOCOOCTBOBATD YIaCTHIO
B HAYYHBIX, TEXHOJOTHICCKUX, MHKEHEPHBIX 1 MAaTEeMATUICCKUX TUCIUILIMHAX.

B crarbe [3| uzydasnoch, Kak OTHOIIEHHE CTAPIIEKJIACCHUKOB K YIJIYOJIEHHOMY H3YIeHUIO
dpu3uKN OBLIO TIPEJICKA3aHO UX TYBCTBOM IPUHAJICZKHOCTH K IITKOJIE, M KaK TOJI CACPXKUBAJ
9Ty cBA3b. g aHA/M3a NCIIOIH30BAINCH PACIITUPEHHBIE JJAHHBIE, COCTOSIIIE N3 OTBETOB yUa-
IIUXCS CTAPIINX KJIACCOB, 00y JaIoNuXCsd Ha YIVIYOJIEeHHBIX KypcaxX (DU3NKH B JIEBATH CTPAHAX.
Pesysibrarhl mokazasm, 9To 4yBCTBO TPUHAJJIEXKHOCTU yUAIIMXCS K MIKOJIE B 3HAYUTETbHON
CTEIeHN TTPEJICKA3bIBAJIO CTENEHD TOTO, HACKOJIBLKO YUIAIIMMCA HPABUJIOCH N3YYaTh YIUTyOJIeH-
HyI0 (DUBUKY, U UX OIEHKY yIVIYOJIeHHON (DU3MKHU, & CPeu JIMBAHCKUX YUalluXcsd 9TO OBLIO
HamboJIee BaXKHBIM ITPETUKTOPOM. Kpome Toro, cBA3b MeXK/Ty IyBCTBOM IIPUHA/JIEKHOCTH K
ITKOJIE U CUMIATHEH K TPOJBUHYTON (pU3MKe y MAJbIMKOB ObliIa CUIbHEe, YeM Y YKEHIIUH B
Hopserun u IlIBenum, B TO BpeMst KaK CBA3b MEKJLy UYBCTBOM IIPUHAJJIEXKHOCTU K IITKOJIE
U OIIEHKOI MPOABUHYTOM (BU3MKHU ObLIa CUIbHEE Yy MYXKUWH, 9eM y KeHiuH Bo Opannuu u
Iserumn.

B crarwe [4] npenmaraercs eauHbIil ciocod M3ydeHNs HECKOJBKHUX TOJIOBOJOMOK JIMHA-
MUKH HepaBeHcTBa. OCHOBHOE BHUMAaHUE YJIE/IACTCS PA3JIMIUsIM B 00pa30BATEIbHBIX TEX-
HOJIOTUSX W WX BJIMSHUIO Ha paclpejie/IeHre JI0X0I0B. DKOHOMUKA IePEKPhIBAIOIINXCS 110~
KOJICHUI MMeeT CJIeJIyIONIe OCOOEHHOCTH: TOTPEOUTEIN HEOJTHOPOIHBI 110 CIIOCOOHOCTSM M
POAUTETBCKOMY Ye/IOBEYECKOMY KAIIUTAJIY; U MEXKIIOKOJEHUYEeCKHe TpaHCcdepPThl OCYIINEeCTB-
JIAIOTCA 3a CUET NMPSAMBIX POJUTETHLCKAX HHBECTHIMN B 0Opa3oBaHUe W TOCYIAPCTBEHHOIO
obpazoBanusi, (PUHAHCHPYEMOIO 3 CYET HAJIONOB (BO3MOXKHO, C YPOBHEM, OIPEJIEJIsieMbIM
OOJIBIIIMHCTBOM T0J10cOB). VcciemoBanbl HECKOIBKO BAPHAHTOB MPOU3BOJICTBA I€JI0BEYECKO-
o KalliTaJia, HEKOTOpPble U3 KOTOPBIX OTHOCATCH K <«JIOMAaIllHEMY OOpa30BaHUIO», a JIPYTHe
— K «00IIecTBeHHOMY 00pa30BaHMUIO», U ITOKA3bIBaEM, KaK Pa3/InvdHble M3MEHEHHUs B oOpa-
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30BaTE€JIbHBIX TEXHOJIOI'MAX BJIMAIOT Ha HEPAaBEHCTBO JJIOXO/I0B BHYTPH MOKOJIEHUI Ha IyTn
paBHOBeCHI.

C ObICTPBIM pa3BUTHEM TEXHOJIOTUI pa3HOOOpasue, KadecTBO, IMPOU3BOIUTEIHLHOCTL U
IIPOHMKHOBEHUE BUJICOUTP B ODIECTBO JOCTUTIIN OECIIPEIEIEHTHBIX BBICOT. T paHCTpaHUIHOE
codyeTaHre 00pa30BaHUs U UT'D IPHUBJIEKJIO DOJILIIOE BHUMaHUE PA3INIHBIX cdep obIecTna,
BKJIIOYas obpaszoBanue, Texnosiornn. ObpasoBaTebHbIe UI'PHI MOT'YT CO3/IATh IPUBJIEKATE b
HYIO YIeOHYIO CPeJTy JIJIsl YUIAIUXCs, ClIeJIaTh 00y deHue 0oJjiee MHTEPECHBIM U TO3BOJIUTD yIa-
MUMCS YIUThCS HA TPAKTUKE, T€M CaMbIM YJIyUIlas WX CIOCOOHOCTH Ha BBICOKOM YPOBHE.
Ob6pazoBare/ibHBIE UTPBI MOTYT CJe/IaTh 00ydeHrne 0oJiee HAy IHBIM, IPUITHBIM U 3P DEeKTUuB-
HbIM. MHOTHE yUéHBbIe M yUIperk/IeHUs TPOBEIN MHOYKECTBO UCC/IETOBAHUI 1 TPAKTHIECKIX
Hcc/IeIoBanuil B obsiactu 06pa3oBaTebHbIX urp [5].

Ponb gByiennit u npobjieM B HayKe u 0oOpa3oBaHuUM B 00JIACTH HAy4HBIX, TEXHOJIOTHYe-
CKI/IX’ I/IH}KeHeprIX 1 MaTeMaTHU4YeCKUX AUCIUIIJINH B paMKaX TpaﬂI/IHI/IOHHbIX, COBpeMeHHbIX
1 OyIyIux MOJIXO0J0B onmcana B pabore [6].

B pabore |7] usyuasuch reHjiepHbie pa3pbiBbl B 061aCTIX B 00JIACTH HAyYHBIX, TEXHOJIO-
FUYECKUX, UHXKEHEPHBIX W MaTeMaTUIeCKUX JUCIUILIMH B Te€UeHUe JJINTEJIbHOIO0 BPEMEHH,
U OCHOBHOE BHUMAaHUE YJIEJIS/IOCh OTHOIIEHUSIM MEXKIy COIMAJIbHON MOIEPKKOM (pojuresn
U yuuresis), yoekaeHusaM B 06/IacTH B 00JIaCTH HAYIHBIX, TEXHOJOIMIECKUX, UHKEHEPHBIX
U MaTeMaTHIeCKuX JuCIuiInH (yOeXK/eHne B HHTepecaxX B 00JACTH HAYIHBIX, TEXHOJIOTU-
YECKUX, WHXKEHEPHBIX U MaTeMAaTUYeCKUX JIUCIUILINH, yOexKaeHue B caM03(MdEKTUBHOCTH
U IEHHOCTSAX) U KapbepHbIEe OKUJIAHUSA B O0JACTH HAYYHBIX, TEXHOJOTMYECKUX, MHIKEHED-
HBIX U MaTeMaTHYECKUX JUCIUIUINH. B paMKax MoJe/nn «0KUJIaHue—TIeHHOCThY, IIPOBEIEHO
U3ydeHre TOro, KaK COIMAIbHAS IOJJIEPYKKA MPSIMO WM KOCBEHHO BJIUSICT HA KapbepHbIE
OXKUJIAHUS CTYJEHTOB B 00JIACTH B 00JIACTA HAYTHBIX, TEXHOJOIMYIECKUX, WHKEHEPHBIX U
MaTeMaTUICCKUX JTUCIUILINH depe3 yOerKIeHUs B 00JIaCTU B 00JIACTU HAYYHBIX, TEXHOJIOTH-
YeCKUX, NHKEHEPHBIX U MaTeMaTUIeCKUX JUCIUILTIHH. KpoMe Toro, ObLIO ITPOBEJIEHO TeHIep-
HOE MCCJIeIOBaHUE JjIsd M3YIEeHHUs pa3Indnii B CTPYKTYPHBIX OTHOIIEHUAX MEXKJIy I'PyIIaMu
CTYJIEHTOB MY?KCKOI'O U KEHCKOT'O I0JIa C HMCIIOJIb30BAHUEM MOJIE/IMPOBAHUS CTPYKTYPHBIX
ypaBHEHMII ¢ HeCKOJILKUMU Tpynnamu. Becero B marepukoBoM Kurtae ObLio omporreno 798
yaammxcst 10-xX KjaaccoB. Pe3ynbrarhl mokazaim, 9TO yUalnecss MyKCKOTO I0JIa TOKa3a i
JIyUIne, 9YeM yJalluecs »KEeHCKOrO I10J1a, KapbepHble OKUJIaHus B 00/IaCTH HayIHBIX, TEXHO-
JIOTUIECKUX, WHKEHEPHBIX 1 MaTeMaTUIEeCKUX JTUCIUILINH, IeHHOCTHBIE yOeKieHus B obJra-
CTU HAYYHBIX, TEXHOJOTUYIECKUX, MHKEHEPHBIX U MaTeMaTUIeCKUX JTUCIUILINH, YOeXK IeHUs
B caM03(HeKTUBHOCTH B 00JIACTU HAYIHBIX, TEXHOJOTUIECKUX, NHYKEHEPHBIX U MaTeMaTu-
YeCKUX JUCITUIIINH, & TaKyKe IOJJIEPKKY POJNTeNell W yduTeseil; KapbepHble OKUIAHUS
CTYJEHTOK B O0JIACTH HAYYHBIX, TEXHOJOIMIECCKUX, UHIXKEHEPHBIX U MATEMATUICCKUX JIHC-
MUTIHH MOXKHO OBLJIO IIPeJICKa3aTh C ITOMOIIBIO POJUTEIbCKON TOJIEP:KKH, YOeXKIeHUH O
IEHHOCTH B 00JIACTU HAYJHBIX, TEXHOJOTMIECKUX, HHKECHEPHBIX U MaTeMaTUIeCKUX JIACIIH-
IWInH 1 yOexkieHnit 06 mHTepecax B 00/IACTU HAYIHBIX, TEXHOJOTMIECKUX, MHKEHEPHBIX U
MaTeMATHIECKUX JIUCIUATLINH, B TO BPeMs KaK Ha KapbepPHbIe OXKUIAHUS CTYIEHTOB MY ?KCKO-
r'o T0J1a TIOJIOYKUTEILHO BJIUSIN POJUTETbCKAA TOJJIeprKKa, caM0d(DPEKTUBHOCTD B 00J1aCTH
HAYYHBIX, TEXHOJOTHICCKUX, HHKEHEPHBIX ¥ MaTEeMAaTUIeCKUX JUCIUAILINH U yOexKaeHus o0
HHTepecax B 00J1aCTH HAyTIHBIX, TEXHOJOTHIECKUX, MHKEHEPHBIX U MaTeMaTHIeCKUX JIACIIH-
wind. CjeoBaTebHO, OB OYEBUJIHBIE T€HJIEPHDbIE PA3/IUYUs B OTHOIICHUN yOEXK ICHUI,
KACAOIINXCsT THTEPECOB B 00JIACTH HAYIHBIX, TEXHOJIOTMIECKNX, NHKEHEPHBIX W MaTeMaTH-
YeCKUX JIUCIUILINH, caMO3(PDEKTUBHOCTA B 00JIACTH HAYIHBIX, TEXHOJOTUIECCKUX, MHKEHEP-
HBIX U MaTeMaTHIECKUX JUCIUIINH ¥ X OTHOIIEHUsT K OYIYIIIM KaphePHBIM OXKUIAHUSIM.
B wactHocTH, yOexK1eHusi B HHTEpecax B 00/IaCTH HAYIHBIX, TEXHOJIOIMIECCKUX, NHZKEHEPHBIX
U MATEMATUICCKUX JIUCIUILIAH [TOJI0KUTETHHO KOPPETUPOBAJIN ¢ KAPbEPHBIMU OXKVTAHUSIMU
CTYJIEHTOK B 00JIACTU HAYYHBIX, TEXHOJIOIUIECKIX, HHKEHEPHDBIX U MATEeMATHICCKUAX JIUCIIH-

01182022-5



HAYKA ONLINE. Ne 1 (18). 2022 ®

IJIMH, TOIJIa KaK caMod(dPEeKTUBHOCTD B 00/1aCTH HAYYHBIX, TEXHOJIOTMIECKUX, NHZKEHEPHBIX
1 MaTeMaTUIeCKUX JUCITUILINH MOTJIa 3HAYUTE/IHHO IOBJNUATH TOJBKO HA KapbepHBIE OYKH-
JIAHUS CTYAEHTOB MY2KCKOI'O I10J1a B 00JIACTH HAYJIHBIX, TEXHOJOIUIECKUX, UHXKEHEPHBIX 1
MaTeMaTHIeCKUX JIUCITATIIIIH.

B crarbe [8] mpuBe/IeHbI pe3yIbTaThl HCCIEI0BAHUS, KOTOPOE UCCIIELYeT POsib bUryp pe-
YU B IPOIECCEe KOHIIENTYAJIHLHOIO M3MeHeHUsl B Kjacce u3mku. Ero memm coctodT B TOM,
YTOObI U3YUHUTD, YTO YUUTE/Is U yUalluecs CIUTAIOT IPEHMYIIEeCTBAMU UCIOIL30BaHus (-
ryp pedn mnpu oOydeHUu (PU3NIECKUM MOHATUSM, UTO OHU CUUTAIOT MPOOJEMAMM IIPU UX
UCIIOTb30BAHUN U KaK YUYHUTEJIsI UCHOIb3YIOT UX B CBOUX KJaccaxX, 9TOObI CBECTU K MUHMU-
MyMY BO3HUKaIOIIUE pobieMbl. BeIOpau 1ie/ieHaIrpaBaeHHyI0 BRIOOPKY U3 95 ydaruxcs u
JIEBSATHU yunuTeseil GU3NKN B YeTHIPEX IMKoJax JIuana. Vcrmonb3oBasicsd cMeImanublii METOI,.
Boumi nipoBejieHbI UHTEPBBIO € YUUTEIAMU (DUIUKU; aHKETHI ObLIN PO3JAHbI YYaIlUMCs, U
[IPOBO/IMJINCH BHEKJ/IACCHBIC HAOJIIOJICHUS B KJIacce. Y YUTesIs PACCMATPUBAIN (DUTYPHI peun
KaK WHCTPYMEHT, KOTOPBII IMOMOTaeT UM IePeIaBaTh ydaluMcs abcTpakTHble (hu3ndecKue
MOHATHS B O0JIee TIPOCTO W KOHKPEeTHO# (hopme. AHKeTHpOBaHNE U HEyIaCTHbIE HADJIIOIe-
HUS BBIIBUJIN HECKOJIBKO IPUMEPOB MCIIOIBb30BAHNS (DUTYD PEUN U MOJIOKUTETHHYIO PEAKITHIO
cryenToB Ha Hux. Vccienosanue npejiaraeT HECKOJIBKO CIIOCOOOB IIPEOJIOIEHUS HEIOCTaT-
KOB. DTO HUCCJIEIOBAHUE MTOTIEPKUBAET HACTOATEIbHYIO HEOOXOIUMOCTH COBMECTHON PabOThHI
BCEX 3aMHTEPECOBAHHBIX CTOPOH HaJl BK/IIOUEHUEM (DUTYD pedd B y4eOHYIO POrpamMMmy Jijist
YJIYUIIIEHUS MTPOIEcca KOHIENTYAJIbHBIX U3MEHEHN B KJtacce (PUBUKH.

B crarbe [9] onmcanbl pe3ysibraThl HCCIEI0BAHUS, KOTOPBIE MOTEHIIHAILHO MOI'YT TIOMOYb
B IIPOIIECCE BHEJIPDEHUS HAIMOHAJBHBIX CTAH/IAPTOB €CTeCTBEHHOHAYYHOro oOpasoBanusd. Cy-
IIIECTBYIOIINE UCCJICIOBAHUS TTOKA3bIBAIOT, YTO W3MEHEHUs, MPE/LyCMOTPEHHBIE B CTAHJIAP-
TaX €CTEeCTBEHHOHAYJIHOr0 00PA30BaHUs, TPY/HO OCYIIECTBUTH HA MPAKTUKE, OHU CO3/IAI0T
JIAJIEMMBI JIJIsI yIuTe e, TpeOyoT 3HAYUTETbHBIX U3MEHEHNN B IMEHHOCTAX W yOerKIeHUSIX
yUIHUTEIeH, TOOMPAIOTCs, KOT/JIa N3MEHEHUsT OCYIIECTB/ISIOTCA BHYTPHU MIKOJIBHBIX OT/IEIOB, HA
HUX CHJIBHO BJIUSIET COTPY/IHUYUECTBO YUUTEIEH B KOHTEKCT PabOTHI, POJIUTEIN YACTO CHIHHO
COIIPOTUBJIAIOTCA U YACTO TPEOYIOT HOBBIX POJIH yUAIIUXCS U JAPYroil padoOThl yUIeHUKOB.
PesysbraTer uccieioBanus pedpopMbl He JAI0T OKOHYATEIHHOI'O IIPEJICTaBIEHUs 0 Hanbosee
IPOJIyKTUBHBIX POJISIX CTYJICHTOB, XapaKTepe ¥KejlaeMoit paboThI CTY/IEHTOB, O TOM, KaK Y-
TEJISIM JIY4Ie BCErO 3aHUMATHLCH MEPEOIEHKON IeHHOCTel 1 yOexKIeHuil u B3ATHeM Ha ceOs
OTBETCTBEHHOCTHU 3a MIPUOOPETEHNE HOBBIX MPOMhECCHOHATIBLHBIX KOMIIETEHIINN, KaK PeasTin30-
BaTh «HAYKY JjIs Bcex» U Hambosiee 3dekTuBHbIe criocoObl BoBIedYeHus pojuteseit. Heob-
XOJUMBI UCCJIEJIOBAHUSI, KOTOPbIE Oy/IyT MOJIXOIUTH ¢ Pa3HBbIX TOUYEK 3PEHUSI, IPOBOIUTHCS B
«peaJibHOM MHUpe», (hOKYyCUPOBATHCS HA BMEIIATE/IHLCTBE B OOBIYHYIO MIKOJBHYIO IIPAKTUKY,
He TpeJnoaraTb, 9T0 U3MEHEHUs] MOTYT OBbITh MHUIMUPOBAHBI CBEPXY BHU3, HOCUTH HWH-
TEPIPETATUBHBIN XapaKTep, COCPEIOTATNBATELC Ha POJIAX YUIAIIUXCA U UX paboTe, yIeasaTh
60JIbIIIOe BHUMAHUE O0YYEHUIO YUUTeJel, YINThIBATH TPOOIeMbl POAUTENEH U TOIXOIUTD K
HUM CUCTEMHO.

B naygno-o6pasoBaTe/ibHOM cOODIIECTBE BCE Hallle 3ByUaT HPU3BIBbI K «HAYKe JIJIsI I'ParK-
JIAHCTBA» KaK BaXKHOM IEJTH IMMKOJILHOM ITPOTPAMMBI TI0 €CTECTBEHHBIM HayKaM JIBa/IIIaTh Iep-
Boro Beka. B crarbe [10] pazpabarbiBaeTcss CTPYKTYpa BasKHbBIX BOIPOCOB, KOTOPBIE I'DaiK-
JIaHe 33af0T P TPUHATHU JTUIHBIX W CONMAIbHBIX PEIIeHIil B OTHOIIEHNN BOIIPOCOB HAYKHI
1 TEXHUKHU, a TaKzKe O TOM, KaK I/I'306pa7KeHI/IH HayYKHN " y‘IéHbIX MOryT CHOCO6CTBOBaTb 9TOMY
IPOIECCY NPUHATUAA PEITCHUH.

B cratbe [11] 06cyzKmaeTcst CHUXKEHHE TOIMYISIPHOCTH (DU3UKH B TIEPUOJT, 00y IeHUS B CPEJI-
Heil MMKoJIe U, KaK CJIeJICTBHE, HU3KUI YPOBEHb €€ YCBOEHUs Ha YPOBHE “OTJIMYHO W BBIIIE
HIPOJIOJ/IZKAIOT BBI3bIBATH 03a00UEHHOCTH C TOYKH 3peHusi oOpa3oBaHus U SKOHOMHKH. [le-
JIBIO JIAHHOTO HCCJIEIOBAHUsI sIBJISIETCSI U3ydeHHe TOro, MOXKHO JIM CIejaaTh (busuky OoJiee
[IPUBJIEKATEJILHON JIJIs1 YUAIIUXCs, UCIIOJIb3Ysl JIJIsl €€ IIPeloaBaHusl PACIIUPEHHbIN CIIEKTP
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ayJIMTOPHBIX ¥ JIADOPATOPHBIX 3aHATHI. B yacTHOCTH, MCC/eI0BAHUE OIEHUBAET IOIYJIAP-
HOCTb PsJia 3aHATHN, BOCHPUSTHE yIAIIUMUCST TOIO, KaK 9aCTO 3T 3aHITUS UCIOJIb3YIOTCS
Jytst 00ydenus (hU3NKe, U CAUTAIOT JIM yJallluecs UX MOJIe3HbIME i 00ydenus. CTy/IeHThI,
KazKeTcs, IyMaloT ¢ TOYKHU 3PEeHNUs MTUChbMEHHON J1eITeTbHOCTH, TTAaCCUBHOM JeaTeTbHOCTH, CO-
[UAJbHON JIEATEIbHOCTH U KOHCTPYKTHBHON JiesdTeibHOCTH. [InchMenHble 3a/1aHis OTHOCH-
TEJILHO HEIOMY/ISIPHBI U CIUTAIOTCA MeHee 3 (MEKTUBHBIMU ¢ TOYKH 3PeHUs 00pa30BaHus, HO
yJalecss BOCHPUHIMAIOT UX KaK 9acTo ucojb3yembie. ConpaibHble MEPOIPUSITHS, TaKHe
KaK I'pymmoBas pabota, 60jee momyasspabl. Hanbosiee momyasspHbIME BUJIAMUI JIeITEIHHOCTH
SABJIAIOTCS KOHCTPYKTUBHBIE JIEHCTBUS, TaKNe KaK ITPOBEJIEHNE IKCIIEPUMEHTOB; OHU CUUTA-
I0TCS TIOJIC3HBIMU C TOYKU 3PEHUs 00pa30BaHUsd, HO UCHOJIb3YIOTCA PeKe, 9YeM JIPYTHe BUJIbI
nesareabHocTH. HecMOTpst Ha TO, ITO CYIIECTBYIOT 3aKOHHBIE OI'PAHUYEHUS HA BUIbI JEATE/ b
HOCTH, KOTOPBIE MOXKHO HMCIIOJIb30BATh, 9T PE3YJIbTATHI JOMOJHAIOT Hallle IIOHUMaHue TOTO,
KakKue y4aeOHble 3aHATHA HPABATCA U IMEHITCH yIAIIMUCH.

TBépmoe KoHIENTyaabHOE MOHUMAaHNE BayKHO JJIsl CTYAEHTOB, 9TOOBI IIPEYCIIETh BO BCEX
AaKaIeMIIeCKIX JUCIUIINHAX. 3a0/IyKIeHNsS CTYIeHTOB KOPPEINPYIOT C UX IJIOXOH yCIeBa-
€MOCTBIO U BBICOKMMHE TOKa3aTe aMu orceBa. OcoOeHHO BaXKHO MCIPABJIATH HEIIPABUIbHBIE
IpeJICTaB/IeHUsT CTYJAEHTOB Ha Kypcax WHXKEHEPHOW MeXaHUKU Jjisi OaKaaBpOB, OCHOBAH-
HBIX Ha HayKe, KOTOPbIE OXBATHIBAIOT MHOXKECTBO QyHIaMEHTAIbHbIX MoHATHi. Crarhs [12]
HaIIpaB/IeHa Ha IIPOBeIeHNe UCCASIOBAHUS O BIUAHUN YIeOHOIO BMEIIATEIbCTBA, HA3hIBAE-
MOI'0 PACHIMPEHHBIM MMPAKTHIECKUM SKCIIEPUMEHTHPOBAHIEM, Ha BbISIBJIEHHE U MCIPABICHNE
HEIPaBUILHBIX IIPEJICTABJICHUI CTYJIEHTOB O paboTe U SHEPIUU Ha BTOPOM Kypce GakaJiaBpu-
aTa 10 WHXKeHepHO# MexaHmKe. /[y cpaBHeHUs1 Tak»Ke ObLIN HCCed0BaHbl 3(hdeKThl 00y-
YeHUs 110 TPAJUIMOHHBIM yuebHuKaM. Hacrosimee uccaeaoBanue mpeicrapisgeT coboit Kade-
CTBEHHOE HCCJIeI0OBAHNE, BKJIIOYAOINIee TPAHCKPHUIIIUIO 1 KOJUPOBaHIE KadeCTBEHHBIX Bep-
OaJILHBIX JIAHHBIX, COOPAHHBIX C MTOMOIIBIO TI0JIX0/Ia «MBICU BCJIyX». UTOOBI JaTh IiryboKoe
[peJICTaB/ICHUE O BJIUAHUHM PACIIUPEHHBIX MPAKTUIECKUX SKCIIEPUMEHTOB M TPaIUIIMOHHBIX
UHCTPYKITU 110 yIeOHUKAM Ha KarKJI0TO OTJICIbHOTO CTY/ICHTa-yYACTHUKA, JIJIT yIACTUs B Ha-
CTOSIIEM MCCJIeI0BaHnN ObLI HaOpaHbl 12 cTymeHTOB OakajaBpuaTa. Takoit pasMep BbIOOD-
KI TUIAYEH I Ka4eCTBeHHBbIX uccaeaoBanuil. CTyAeHThI-yIaCTHUKNA ObLIN pacIlpeIeIeHbl
B I'PYIITY PACIINPEHHBIX MPAKTUIECKUX IKCIIEPUMEHTOB U IPYIITY TPAIAIMOHHBIX HHCTPYK-
nuii o ydebnukam. Jlamabie ObL cOOpaHbl ¢ UCIOJIB30BAHUEM IIOJX0/a «JIyMail BCIyX», B
TO BpeMs KaK ydJallfecsi-yIaCTHUKN TPOXOJINIA TPE/IBAPUTENIbHBIN TECT U MOCT-TECT JIO U
1I0CJjIe PACIIIPEHHOIO PAKTHIECKOr0 SKCIEPUMEHTa WJIM TPAJUIUNOHHOIO BMEIIaTe/IbCTBA C
moMoInbio yaeOnnka. Kagecrsernuble BepbaIbHbIe JaHHBIE, COOPAHHBIE ¢ IIOMOIIBIO PA3MBIIII-
JIEHWIT BCJIyX, OBLIM KOJHMYECTBEHHO IIPOAHAIU3UPOBAHBI I CpaBHEHHA S(POEKTUBHOCTH
JIByX THUIIOB BMEIIATE/JIHLCTB 10 UCIPABJIEHUIO HENPABUILHBIX IPEJICTABICHUN yUaIIUXCd O
paboTe U HEPTUU B WHKEHEPHO# MexaHuke. [[o cpaBHEHUIO ¢ TPaJIUITMOHHBIMU HHCTPYKITH-
sAMH 110 YIeOHUKAM PACHIUPEHHBIE ITPAKTUYIECKNE SKCIIEPUMEHThHI 3HAYUTETbHO Y heKTUBHEE
KOPPEKTUPYIOT HelpaBUIbHBIE IIPEICTABICHUS] yIaIInXcs 0 pabore u sueprun. B pesyabrare
pACIIMPEHHBIX TPAKTUIECKUX SKCIIEPUMEHTOB YUaIluecsd-yIaCTHUKE JOCTUIIH CPEIHErO 10
I'PYyIIIe HOPMAJIN30BAHHOIO IpupocTa B 00ydennn Ha 55.8 %, a obmuii ypoBeHb COKpaleHust
CJIy9aeB HeIPaBUILHOIO IIpeACTaBIeHus yaamuxca cocrast 47.9 %. Pacmmpennble npakTu-
JecKne IKCIEePUMEHThI MOYKHO MCIIOJIb30BaTh B KadecTBe 3(PMEKTUBHOTO JIOMOJTHUTETHHOTO
HHCTPYMEHTa, ITOMOTAIOIIEI0 HCIPABUTh HEBEPHBbIE IPEICTABICHUS yUAIIUXCsS O paboTe u
SHEPIUN B MHXKEHEPHOI MeXaHUKe.

B crarbe [13| ommcanbl pe3ynbTaThl UCCIEIOBAHUS, COCTOSIIENO B TOM, YTOOBI OIpejie-
JINTh, CYIIECTBYIOT JIM OTHOIIEHUS] MeXKJy INEePBOKYDPCHUKAMMU, 3aBUCAIIUMU OT OIS WJIN
HE3aBUCUMBIM OT 110/ KOTHUTUBHBIM CTHUJIEM, KOHICITYaJbHbIM ITOHUMAHUEM U HaBbIKAMU
pertienusi pobJsieM B MexaHuke. Bbibopka cocrosiia u3 213 nepBokypcuukos (111 kemmuH,
102 MyzKYUHBL; BO3PACTHON Jrana3on or 17 jer 1o 21 roga), KoTopble ObLIN 3a9NUCICeHbI HA
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BBO/IHBIN Kypc (HPU3UKU, HEOOXOMUMBIN JIJIs OYIYIIUX yIUTe el ecTecTBEHHOHAY IHOTO 00pa-
zoBanus. COOp JIAHHBIX IMPOBOJIMJICS B T€UEHHE OCEHHIX CEMECTPOB B T€UEHUE TPEX MOCJIE/I0-
BaTeJIbHBIX JIeT. B Havya/e KaxK/I0ro ceMecTpa IMPOBOJIMJICA OIPOC MOHATHI CHJIbI U I'PYIIIIO-
BOI1 TECT CO BCTPOEHHBIMUA (bI/IpraMI/I JJIgl OIIEHKH II€PpBOHAYaJIbHOI'O IIOHUMaHUsA CTyAeHTaMK1
OCHOBHBIX IIOHSITUI MEeXaHUKHN U CKJIOHHOCTENR CTYJAEHTOB, 3aBUCAIIUX OT I1OJId UJIM HE3aBUCU-
MBIX OT T10JIs1, cooTBeTcTBenHo. [locte 3aBepienns Kypca ObLIH MPOBEICHBI MHBEHTAPU3ATIHA
CUJIOBOI KOHIIENIUU 1 6a30BbIil TecT MexaHuku. Pe3yIbraThl oKa3am, 9T0 KOHIENTYAJIbHOe
[IOHMMAHUE yIAIUXCs He ObLIO CTATUCTUYECKU CBA3AHO C UX KOTHUTUBHBIMU CTUJISIMU, 3aBH-
CAIIMMU UJIN HE3aBUCUMBIMHA OT I10JId, KaK /10, TaK U IIOCJIC PE3YyJ/IbTaTOB. O,ZLH&KO X HaBbIKN
pemeHumusd HpO6ﬂ€M 6bIJH/I CTATUCTUYECKU CBA3aHbI C UX ITOJIEC3aBUCUMbIM NJIN HE3aBUCUMBIM OT
110J151 KOTHUTHBHBIM CTHJIEM. Pe3ysibTaThl HACTOSAINX ¥ IPEJIBIIY X UCCIIEIOBAHUI CDaBHU-
BAIOTCsl, M O0CYKIAIOTCA BO3MOXKHBIE 9P DEKTHI HACTOSIINX UCCICTOBAHUN Ha MTPEIBILY e
UCCJIe/IOBAHUS 110 MIPEIOIABAHIIO, OOYUIEHUIO U OIIEHKE BBOJIHON MEXaHUKH.

[TockoyibKy YETKMX MEXaHU3MOB MOTHUBAIIMU W BOBJICUEHUHA yUuUTesell B 0OydeHue u coB-
MeCTHY0 paboTy ¢ KoJuleraMu MaJio, B ctaThe [14] usygannch GraronpusaTHble YCJIOBUS [
cojielicTBUAA TTPOdheCcCHoHAJILHOMY Pa3BUTHUIO YUUTENCH B IpENoJaBaHii HayK, OCHOBAHHOM
Ha 3aI1pocax, B IPodeccnoHaJbHOM yIeOHOM COODINECTBe, a TaKxKe M3ydasoch, Kak 1mpodec-
CHOHAJILHOE PA3BUTHUE YIHUTE e BIMIET Ha PE3yJIbTAaThl O0YIeHUS UX yYICHUKOB.

N nest npuyanHHOCTH 3aHUMAET IEHTPAJIBHOE MECTO B HayKe U y2Ke JIABHO BBI3BIBAET CIIO-
pbl MexK1y duaocodpaMu U ydeHbIMUA. B TO BpeMs KakK TEeHJEHIUs n30eraTh NPUIHHHOCTH,
[I0-BUIMMOMY, CTaJjIa JIOMUHUPYIOINIEH B HayKe U (pustocodun, uccaeoBanns B 00JIaCTH ecTe-
CTBEHHOHAYYHOI0 OOpA30BaHMS IMMOKA3aU CUJILHOE MPUCYTCTBUE B OOBIYHBIX PACCYKJIEHU-
SIX NPUYUHHBIX O0bSICHEHUI, JACTO IMOHUMAEMbIX KaK «MEXaHU3M», CIHOCOOHBIN OObICHUTD
dusmyeckue mpeodbpazosanus. HekoTopble mcciieioBaTe/ i MPeJJIOKUIA UCIOIb30BaThH 3TO
OOBIYHOE IIPUYNHHOE PACCYKJIEHNE B KAYeCTBE OCHOBBI JIJIA MTOCJIE0BATEILHOCTEH ITpero/ia-
BaHUsl U O0ydYeHUsI, OCOOEHHO B 0DJIACTH 3JIEKTpUYeCTBa U MexaHUKHU. B pabore [15| ana-
JINBUPYIOTCS HEKOTOPble OCOOEHHOCTH IPUYMHHO-CJIE/ICTBEHHBIX PACCYKJIEHUN, UCIOJIb3ye-
MbIX B (DU3UKE yUAIUMUCS, C UCIIOJIb30BAHINEM aHKET W MHTEPBBIO C YIACTUEM YUaIluXCd U
pernojaBareieil. DTo UCCae0BaHNE TOKA3AJI0 TPU acleKTa, KOTOPhIE CBA3AHBI JAPYT C JIPY-
TOM: CMeIIeHre JeHCTBYIONNX U CAYyYaflHbIX NPUYNH, YCIOBUI BO3HUKHOBEHUS SBJICHUS U
MPUYIUHBI, JEHCTBUTETLHO €TI0 BBI3BIBAIOIIEH; TEHIEHINS «CMEIaThy MPUYUHBI, ITPOILyCKas
MIPOMEXKYTOYHbIE OOBEKTHI; U TPYAHOCTH B COEIMHEHUH JIOKAJIHHBIX TPUYUH U IVI00ATbHBIX
noceactsuii. B crarbe [15] moq4épKuBaOTCS pas3iuans MeKLy OOBIYHBIMU PACCY K ICHUsI-
MU U HAYYHBIM KCIIOJIL30BAHUEM, a TaKXKe UX BJIUAHUE Ha oOydenume. Ha camom jese 3tum
TEHJIEHIINN PACCYKJICHUI HeOOXOIMMO YUUTHIBATH MPU OOYIEHUU: UX CJIEyeT PacCMaTpH-
BaTh HE TOJIBKO KaK CO3/IAIOIINe PENATCTBHE JJId U3ydeHus (PU3NKH, HO U KaK PECypCHI,
HAXOJIAIINECS B PACHOPSKEHNN YIaIerocs.

B crarbe [16] u3yuanoch 3HaHUE TEIATOTUIECKOTO COJECPIKAHMS MAJA3UACKAME YIUTe-
JIAMU €CTECTBEHHBIX HayK OTJE/IbHBbIX KOHIeNuil pusuku. /IByMs uccieyeMbIMU KOMIIO-
HEHTAMU TIEJArOIMIECKOT0 COJIEPyKAHMS OBbLIM 3HAHUE IMOHUMAaHUs CTYJICHTAMM, KOHIICTIITUT
U HEIPABUJIBHBIX IIPEJCTABJICHUN O TeMax U 3HAHWE CTPATEeruil U IIpeICTaBJICHUN Jid IIpe-
1o/IaBaHNsl KOHKPETHBIX TeM. Y YacTHUKAMK ObLIN 12 MperojaBaTesieii-CTaXKepoB ¢ pa3HbIM
aKaJIeMIIeCKIM 00Pa30BaHUEM, IIPOIIEIIINX TOAUIHBIA KyPC HMOCIEUILIOMHON ITOATOTOBKI
yuantesaeii. OHU ObLIM OIPOIIEHBI 110 OT/AEJIbHBIM 0a30BBIM IOHSTHAM B (DU3UKE, KOTOPBIE
MOKHO HaiflTH B MaJIaii3uiicKoil KOMILJIEKCHOI y4eOHOI mporpaMmMe 110 eCTeCTBEHHBIM Hay-
KaM JIJId MJIQJIIIIX KJIACCOB cpejineil MmKoJbl. [loydennbie qanHble MOKa3a/l, YTO 3HAHUA
OT/IEJIbHBIX KOHIIEHINN B 00JIACTU €CTEeCTBEHHBIX HAyK yUHUTeIeii-CTazkepoB O Ie/Iarornde-
CKOM COJIEPKAHUU JIJIA COJIEMCTBUS KOHIIENTYaJbHOMY TOHUMAHWIO OIpAHUYEHbI. Y HUX HE
OBLIO BOBMOYKHOCTH M3MEHUTH CBOE IMOHUMAHUE OCHOBHBIX MOHSTHUI (DU3MKU, HEOOXOUMBIX
JIJIsT O0YYeHUs yUalluXcsd MJIQJIINIIX KJIACCOB CPeJIHeil MIKOJIbI eCTeCTBEHHBIM HayKaM. Y Po-
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BEHb 3HAHUI 00yYaeMbIX 110 COJEPXKaHUIO TOBJIUAI HA X OCBEJIOMJIEHHOCTb O BO3MOXKHBIX
3a0J1y2KIeHIsAX yaeHnKoB. CJieloBaTe/IbHO, CTaXKephbl HE MOIVIM UCIIOJIb30BATh COOTBETCTBY-
I0II[Ie CTpaTeruu o0yUueHus, HeOOXOIMMbIe JIJIsi O0bICHEHNS HAYIHBIX UJIEH.

B crarbe [17]| ommcan pesysbraT TOro, 9TO B TEUEHHE OJHOTO CeMecTpa TpYIIa HCCIie-
JloBaTesieil HabJII0JIas1a, 3aluchbiBaia U 00CYzK/ /Iaa TO, KaK 3HAHUSA 10 (PU3KKe MepeIaloTcs
yUUTeeM U YCBAUBAIOTCS YIAIUMICS OJIMHHAIIATHIX KJIaccoB (B Bo3pacte 15-16 jier), a Tak-
JKe POJIb YIeOHUKOB I yIaluxcsd B 3ToM mporiecce. CoOTpyaIHNIecTBO 00€CIIeUnsio Cpey, B
KOTOPOI YyUUTE/Ih, KAK UJICH UCCJIE/IOBATEILCKON IPYIIIBI, MOI' PA3MBIILISITDL O MPAKTUKE U
UHUIUUPOBATH U3MEHEHUsI B CBOeM OOyueHuu. Pe3y/ibraTbl nccieoBaHus MPEICTABICHBI B
BUJIE JIBYX YTBepKIeHUil. Bo-11epBhIX, COBMECTHBIH MOIX0/T YKPerT (hUI0coDCKYIO OCHOBY
HpEIoIaBaHud YIuTe/IeM (PU3NKU U CO3JAJ CPEy, B KOTOPOH MOTYT IIPOUCXOIUTH U3MEHe-
HUs B IpenojiaBannn. Bo-BTOPBIX, ObLIM BBISBIEHBI HEJOCTATKU B HMCIIOJIb30BAHUM Y UIAIIM-
MHUCsT HEOOXOIMMBIX YI€OHUKOB, a TaKxKe ObLIU IPHUHSTHI U OleHEeHBI OoJiee 3pdHeKTUBHBIE
cpesicTBa OOyUEHUST YUIAIIUXCS 10 TEKCTY.

[TogroroBka yunrteseil eCTeCTBEHHBIX HAyK K WHTErPAIUU KOMITBIOTEPOB B UX IPEIOIa-
BaHUE ITIPEJICTAB/IAETCH CJIOXKHOM 3ajadeil, U IegaroraM HeOOXOIUMO IPEIIIPUHUMATE CH-
CTEeMATUIECKUE U CKOOPJIUHUPOBAHHbBIE YCUIUs /i 9(PPEKTUBHON TOJATOTOBKU yUUTE e K
0Oy UEHHIO C UCIOJIHb30BaHIEM KOMITbIOTEPOB. B crarhe [18| peanusoBan momxo/1 K mpodeccno-
HAJILHOMY Pa3BUTHIO PAOOTAIONINX YIUTE el €CTECTBEHHBIX HAYK B OTHOIIECHUU I1€JIarOTye-
CKOT'O UCITOJTh30BAHUsT KOMITBIOTEPOB B IIPENoIaBaHuu U 00y IeHNN U n3ydeHa ero 3pheKTus-
HOCTB. Pe3ysbraTsl, n3jioxkeHnHbie B crarbe [18|, mokaszasm, 910 9170T 10/1x071 6611 3 deKTuBeH
JUT HAJIeKaIeil TI0JIrOTOBKN yUUuTe/Iell eCTEeCTBEHHBIX HAyK K pa3pabOTKe KOMIIbIOTEPHOIO
00yJeHHUsI C UCIOIb30BAHUEM PA3/IMIHBIX KOMIIBIOTEPHBIX MPUIOKeHnit. B qacTHoCTH, 60/1H-
IIUHCTBO YYUTENel, yIaCTBOBABIINX B MCCJIEOBAHUN, BHIOMPAJIN TOIXOIANINE TEMbI €CTe-
CTBEHHBIX HAYK JIJIsI TIPETOIABAHUS C TOMOIIBI0 KOMITBIOTEPOB, TTPEO0OPA30BBIBAIN COIEPIKa-
HUE HAYKHU C IIOMOIIBIO COOTBETCTBYIOMNX KOMITBIOTEPHBIX HHCTPYMEHTOB U IIPEJICTABJICHUIA,
OJJIEPKUBAEMBIX KOMITHIOTEPOM, OIPEJIE/IAIN TaKTUKY OOyYeHUs] C ITOMOIIBIO KOMITHIOTE-
POB U MHTEIPUPOBAJIN CBOIO KOMIIBIOTEPHYIO JEATETbHOCTh B KJIACC C HCCIEI0BATE/HCKOI
e JarOruKom.

BunoBoe paznoobpasue pusnvecKnx 3ajiad B I1€/IaroOrnvecKoil Hayke Ha OCHOBe MHMOP-
MaIMOHHOM MOJIe/ T y4IeOHOro Iporecca n Kjaccudurarusa hU3nIecKux 3a1ad paccMaTpH-
Batores [19].

B crarne [20] npejcrasiena Mojesib Iporecca jijig (GOPMUPOBAHUSA COBOKYITHOCTH yUue-
HBIX KOMIIETEHITUHI yJaIuxcs MpU perieHnn 3ajad 1m0 (pu3uke B OCHOBHON IITKOJIE, a TaK-
’Ke MIPUBEJICHBI TIOKA3ATe N yPOBHEH ¢hopMUPOBAHHOCTHU yIeOHBIX KOMIIETEHITHIT B COOTBET-
CTBUU C BBIIETEHHBIMU KPUTEPUSIMI.

B crarbe 21| nokazano, 9T0 ¢ TEXHOJOIMIECKON TOUKY 3PEHUST [IPOIIECC PENIeHHsT 33/ 1a4n
IIPEJICTaBIISET MOCTIEI0BATEIBHOCTD U3 peaTn3aluu naeHTUuUKAINT (PU3TIECKOTO sABJICHUSI,
peayin3aIy aKTya u3allii TeOPETUIECKIX CBEJICHUN, peaIn3aliuu MO/IeIMPOBAHUS PEIIEHUsT
3aJ1a9H, BBIOJIHEHUS PACIETOB, MHTEPIIPETAINN U IIPOBEPKHU IOy ICHHBIX PE3YIbTATOB.

B crarbe [22] npemioxkena KnaccuduKanus MKOJIbHBIX YIeOHBIX TpadUIecKuX 3a1ad M0
Pa3/IMIHbIM OCHOBAHHMSAM M ODOCHOBaHA HEOOXOIMMOCTL YCUJIEHWS BHUMAaHUs K I10JI00pY U
pereHnio rpaduIecKux 3a/a4 B IpakKTUKe o0ydeHns (pusrKe B CTApIIIX Kjaccax CpejHeit
IITKOJTBI.

Hexkoropble Merojindeckne O0COOEHHOCTU ITOCTPOEHUsI CUCTEMBI 3aJiad 110 (pusnuKe ObLIN
paccMoTpeHbl B paborax [23-25].

B crarbe [26] obocHoBaHO MpuMenenne penienusi GU3NIECKUX 3374 € [EJIbI0 hOPMUPO-
BaHUs OOODIIEHHBIX IMPOEKTHBIX YMEHUN U OTMeUYeHa HeoOXOIUMOCTb (hOopMUPOBaHUsA 0000-
MIEHHBIX TPOEKTHBIX YMEHHUIl BBIITYCKHUKOB BY3a.

B pa6ore [27] o6ocHOBBIBaETCST HEOOXOIMMOCTH IPUBEJICHAS B CHCTEMY 3HAHUN 110 (hu3u-
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Ke, TIOJIyIeHHBIX a0UTypUEeHTAMU B CPeJIHEll MIKOJIe Ha OCHOBe ODOOIEHUS YHIBEPCAIbHBIX
IMPUHITUIIOB, TIO3BOJISIONINX yYAIUMCS BHIPAOOTATD MOJIE3HbIE HABBIKUA B PEIIEHUH 3324 110
dusuke.

B crartwe [28] paccmarpuBaeTcst BOIpoc 00 aKTHBU3ANNE PabOTHI CTYJEHTOB [IPU TIPOBe-
JIEHUU MTPAKTHIECKUX 3aHATUH 110 Kypcy obireit ¢pusuku. Anajmsupyercs BbIOOD 3a/1ad, pe-
IIeHe KOTOPBIX HEOOXOMMO JIJIst 3aKPEIIEHUS Pa3/iesia «3aKOHbI COXPAHEHUS B MEXAHUKE>.
[Ipetaraercst UCIOIB30BATD 3a/1a4U, U3BJICUCHHBIE U3 TPYJIOB BBIJIAIONINXCS UCCICI0BATE-
Jteii: pusukoB M MexaHWKOB. [IpuBejiena mojgbopka TaKnX 3a/1a9 U BBIABJIEHBI OCOOEHHOCTH
3aJ1a9, CIIOCOOCTBYIOIIIE MOBBIIIEHNIO NHTEPECa YIAINXCs K yaebe 1 YTy dIIeHno NX 3HAHUI.

B crarbe [29] paccmarpuBaeTcs cucTeMa HECTAHIAPTHBIX 3a/1a4 IKOJLHOTO Kypca (husu-
KU 110 TeME «3aKOH COXPAHEHUsI», PACIIUPSIONIAs IPEJICTABICHIS ITKOJILHUKOB O MEXaHUYe-
CKUX B3aUMOAENCTBUAX.

B crarbe [30| mpecraBiieHbl pe3ybTaThl OPraHU3aIMNd BHEYPOUIHON JIesITeIbHOCTH yIa-
IUXCst 110 (PUBUKE.

B [31] paccmarpuBaroTcs MpUYHHBL YIUIyOJIeHNsT pa3phiBa MEKJLy IMIKOJIBHON (bU3MKOi
1 [IEePeIOBBIM KPaeM HayKM, a TaKyKe MMOKa3aHO, ITO IPOBEJIEHNE MPOEKTHBIX W MCCJIEI0BA-
TEJILCKUX pabOT MO3BOJISET B ONPEIETIEHHON Mepe TTOCTPOUTH MOCTHI MEYKTy OI'DaHNIeHHBIMU
BO3MOYKHOCTSIMHU TITKOJILHOTO Kypca (DU3UKHU U JOCTUKEHUSIMU COBPEMEHHON HAYKHM U TeXHU-
K.

B pabore [32| paccmarpuBaeTcst mpobJieMHO-OPHEHTHPOBAHHBII TTO/IXO/T K PEIEHHIO 3a,1a4
1o (bU3MKe ¢ CUCTEMHBIM HCIOJIH30BAHIEM MH(MOPMAIIMOHHBIX KOMIBIOTEPHBIX TEXHOJIOTHUIA,
OPUEHTHUPYIONIN yUaIUXCsd Ha pa3BUTHE TBOPUYECTBA.

B craree [33] paccmarpuBaroTcs OCHOBHBIE TIOJXOMBI K IPOIECCY DEATH3AIMN BHYTDH-
IIPEJIMETHBIX CBA3EHl NPU PEIeHUN 3a/1a9 PA3HOIro TUIIA 110 (pu3nKe B 00111e00pa30BaTe IbHOM
TTKOJIE.

AKTyabHOCTD U3YyUEHUS JTAHHON TPOO/IEMbI 00YCIOBIEHA TEM, 9TO 3aIa91 HA MCIIOJIB30-
BaHUE 3aKOHOB JIJIs ONMCAHNS MEXaHUIeCKUX KOJeOAHWIT M BOJIH Ha yPOKax (PU3UKU pelra-
I0TCsI JIOBOJTBHO 1acTo. Cucremarm3alius 3a/a9 Ha HCIOJIH30BAHNE 3aKOHOB JIJIsT OMUCAHUS
MeXaHUIeCKIX KOJIebaHwil 1 BOJIH 00JIerdaeT 3alloMIHaHe (DOPMYJI U3 TEOPUN MEXAHIMIECKIX
KoJIeOAHUI U BOJIH U JIA€T PAIMOHAJILHBIN TOJIX0J B PEIIEHUH 33/1a4 110 TeMe, CBA3ZAHHON ¢
U3ydeHneM MeXaHUIeCKUX KoJjieDaHuil 1 BOJIH B CTapIieil MIKoJIe.

Anam3 nporpamMMbl 10 (pU3NKE B YACTU TE€MBI II0 MEeXaHNYIECKNM
KoJieOaHUSM M BOJIHAM B Y HUBEPCUTETCKUX KJIACCAaX

B Vuusepcurerckux iaccax npu PI'BY BO «VibsgHOBCKMIT rocy1apcTBEHHBIN T1€1ar0-
rudecknii yausepcurer umenu M. H. Vabanosay B 2016-2017 ydeOHOM TOy TPOBOIMIACDH
yuebHas guciuiinia « Pusnkay B JIECATOM KJIaCCe TEXHOJIOIMIECKOTo Mpoduiisi B 00bEMe H
yacoB Hejesmo. [Ipn uzyuenun duszukn B 2016-2017 yaedHOM TOY B JECATOM KJIacce TEXHO-
JIOTUYECKOro 1poduJist 110 yryryOJ/IeHHO ITporpaMme, pacCIuTaHHOM Ha IISTh YaCOB B HEJIEJTIO,
HA TeMY 110 MEXaHUYeCKUM BOJIHAM M aKyCTHKe ObLIo 3amtanuposano 10 gacos. Tema 1o me-
XaHUYIECKUM BOJIHAM M aKYCTHKE ITPOBOJIMJIACH B paMKaX YIIyOJEHHOTO M3y4eHUs yIeOHO
jucruiinabl «Pusnkay B 00béme 10 gacoB B 2016-2017 ygebHoOM T0jIy B JIECATOM KJIACCe
TEXHOJIOTTIECKOT0 MTPOMUIS ¢ yIIyOJeHHON OJr0OTOBKOM 110 (pusmKe.

Tema mepBoro ypoka 1o MexXaHU4eCKUM BOJTHAM U aKyCTHKE ITOCBAIIEHa U3YYEHUIO MPO-
1ecca pacpocTpaHeHNs MeXaHUIeCKUX BOJTH B YIPYTOW cpejie U oTpazkeHus: BOJH. [lepBbrit
YPOK TIO MeXaHWYeCKHM BOJIHAM ¢ aKycTuke ObL1 mpoenéH 6.03.2017 B mecarom Kirtacce
TEXHOJIOrTYecKoro npoduis. [lepBolil ypoK Mo MeXxaHUYeCcKUM BOJIHAM U aKyCTHKE MOYKHO
KJIACCU(DUIMPOBATH KAK YPOK HOBOT'O 3HAHUS, HA, KOTOPOM U3JIATAJIUCh U 00CY 2K TAJIUCH OIIpe-
JIeJIeHUS U YPpaBHEHUS, UCIIOJIb3yeMble JIJI OIMMMCAHUs PACIIPOCTPAHEHNsT MEXaHUIEeCKUX BOJTH
B ynpyroii cpejie. Ha mepBoM ypoke 1o MeXaHm4eCKUM BOJIHAM U aKYCTUKE BBOJIATCS MOHATUS
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MeXaHM9IeCKON BOJIHBI B yIPYToi#l cpeje, nepuoja KojgebaHuil JacTull B yIpyroit BoJiHe, Jin-
HEeHOI YacTOThI KOJIEOAHU B yIIPYToil BOJTHE, IIUKINIECKON YacTOThI KOJIeOaHmil B yIIPyToit
BOJIHE, JIJTUHBI BOJTHBI JIJIT MEXaAHUYECKOM BOJIHBI, PACIIPOCTPAHLIONIENCS B yIIpyroil cpejie. B
Ka4yeCcTBE HAIJIAIHOIO MaTepHuaJsa UCIOJIb30BaJICA ONOPHBIA KOHCIEKT II0 PACIPOCTPAHCHUIO
BOJIH B YIIPYTOii cpeje. B KadecTBe jomalinero 3ajanus ObLIO 3aJlaHO U3ydeHue rmaparpada
71 n3 yaebnuka B. A. KacbaroBa 1o dusuke s 1eCITOro KJacca.

Tema BTOpPOrO ypoKa 0 MEXaHUYECKUM BOJIHAM M AKYCTUKE IMTOCBSIICHA M3YUIEHUIO IIe-
pUO/InIecKuX BOJIH. BTOpOil ypoK 10 MEXaHWYIECKUM BOJIHAM U aKyCTHUKe ObLI ITPOBEJIEH
6.03.2017 B ;ecaToM Kjacce TEXHOJIOITYeCcKOro npoduid. Bropoit ypok 1mo MexaHm4ecKuM
BOJIHAM U aKyCTHUKE MOYKHO KJIACCH(MPUIIMPOBATH KaK YPOK KOMOMHMPOBAHHOI'O THUIIA, HA KO-
TOPOM M3JIATAJIICH 1 0OCYKTAJINCH OIIPEJIe/IEHNs] ¥ YPaBHEHNUS , HCIIOIb3yeMble JIJIs OMUCAHUS
paCIIpOCTPAHEHUs IEPUOJINIECKUX BOJIH. Ha BTOpOM ypoKe 110 MeXaHUIECKIM BOJTHAM U aKy-
CTUKE BBOJIATCH (DUBMIECKUE XAPAKTEPUCTUKN TEPUOIUICCKIX BOJIH, PACIIPOCTPAHSITIOIIAXCS
B yIPYIUX cpejax. B KadecTBe KOHTPOJIS 3HAHWIT UCIIOIH30BAJICS KPATKOBPEMEHHbIN (hU3u-
YeCKUil JUKTaHT, IPOBEICHHBIN B HadaJie ypoKa. B KadecTBe TeKyIero KOHTPOJId Peniajnuch
3aJIa9M Ha PACIPOCTPAHEHNE MEeXaHWIECKUX BOJIH Ha BBIYUCJIEHNE (DU3MIECKUX XapaKTepH-
CTUK IIePUOJIMYECKUX BOJIH. B KadecTBe HAIVIAIHOIO MaTepuaJia UCIOJIH30BaIaCh ITPE3eH-
TaIys 10 PACIPOCTPAHEHUIO IIEPUOIMIECKUX BOJIH. B KadecTBe JIOMAIHEro 3ajaHus ObLIO
3ajaH0 m3ydeHue mnaparpada 72 u3 yuedonuka B. A. KacbsaHoBa 1o dusmke jsi J1ecsToro
KJ1acca.

Tema TpeTbero ypoka o MeXaHM9IeCKUM BOJIHAM U aKyCTHKE MTOCBSIIEHa PEITeHnIo 3a1a9
Ha OIMCAaHUe PACIIPOCTPAHEHUS [TEPUOINYIECKNX MEXaHMYeCKNX BOJIH B YIIPYTHUX cpejiax. 1 pe-
THIT YPOK 110 MEXaHUIEeCKUM BOJTHAM U aKycTuke ObL1 npoBeica 7.03.2017 B jecarom Kitacce
TEXHOJIOTHYECKOro npoduig. Tperuit ypok mo MeXxaHW4eCKUM BOJIHAM U aKYyCTUKE MOXKHO
KJIACCU(PUITMPOBATH KAaK YPOK KOMOMHHUPOBAHHOTO THUIIA, Ha KOTOPOM PEIIAJIMCh 3aJa49i Ha
OIMCaHNe PACIPOCTPAHEHNs ePHOIMYECKUX BOJH B YIPYrux cpejax. Ha TperbeMm ypoke 1o
MeXaHMYeCKNM BOJIHAM WM aKYyCTHKE PeIlajuCh 3aJla9ll PA3HOI'O0 YPOBHS M PA3IMIHBIX TH-
OB HA PacYeT (PU3NIECKUX XAPAKTEPUCTHK MEPUOIUIECKUX BOJIH, PACIIPOCTPAHSIIONIUXCS
B YIPYIUX cpejax. B KadecTBe KOHTPOJI 3HAHUN WMCIOJIH30BAJIACH KPATKOBPEMEHHAs Ca-
MOCTOATEIbHAsT padoTa, MPOBEJIEHHAS B cepejuHe Ypoka. B KadecTBe TEKYIIero KOHTPOJIs
peraich 3aJa49u y JIOCKH Ha PaCIpPOCTpaHEHWe IIePUOJINYECKNX BOJIH B YIPYIHUX Cpeax
Ha BbIUNCIeHNe (DU3NIECKNX XapaKTEPUCTUK ePUOIMYeCKUX BOJIH. B KadecTBe HAIISIHOTO
MaTepraJjia UCIIO0JIb30BAJICS OMOPHBIN KOHCIIEKT C aJTOPUTMOM DeNIeHus 3a/iad Ha pacipo-
CTpaHeHue MePUOINYIECKNX BOJIH B YIIPYTHUX cpejlaX. B KadecTBe JIOMAIHEro 33 iaHust OBLIO
3aj1aHo u3yveHne naparpadon 71 u 72, pelrenue 3ajad 1ocje 3TUX aparpadoB u3 yueOHuKa
B. A. KacbsHoBa 1o dpusuke 1jIs 1eCITOTO KJIacca.

Tema 4eTBEPTOTO ypoOKa 110 MEXaHMIECKIM BOJTHAM U aKyCTHKE ITOCBSIIEHA N3y YEHNIO CTO-
A9uX BOJTH. YeTBEPTHIil YPOK 110 MEXaHUIECKIM BOJTHAM U aKycTuke ObLT posesicn 7.03.2017
B JIECATOM KJIACCE TEXHOJOTMIECKOTO Mpoduisd. HeTBEPTHI YyPOK MO MEXaHUIECKUM BOJIHAM
U aKyCTUKE MOXKHO KJIACCU(DUIIMPOBATH KaK yPOK HOBOTO 3HAHUs, Ha KOTOPOM HU3JIarajiuch
1 OOCYZK/JIaJINCh OIpeJleJIeHNs W ypPaBHEHUs, MCIIOIb3yeMble JJIs ONMUCAHWUS PACIpPOCTpaHe-
HU¢ cTOAYMX BOJH. Ha 4deTBEpTOM ypoKe 10 MeXaHMYECKMM BOJHAM U aKyCTHKE BBOJSATCS
dusnyueckne XapakKTEPUCTUKU CTOSIUX BOJIH, PACIPOCTPAHSIONINXCS B YIPYTHX cpejax. B
Ka4vecTBEe TEKYIIEro KOHTPOJIA MCIOJIB30BAJICS KPATKOBPEMEHHDIM OIPOC 110 TEPUOITIECKIM
U CTOSTYMM BOJIHaM. B KadecTBe HAIJISAIHOTO MaTepuaJsia UCIOIb30BaAIACh JTEMOHCTPAIIAA MO-
JIeJIM PACIPOCTPAHEHUs BOJIHBL. B KadyecTBe JIOMAIHEro 3aJaHusd ObLIO 3aJaHO M3yYeHHe
naparpada 73 u3 yueonnka B. A. Kacbanosa mo ¢usuke s 1ecaTOro Kiacca.

Tema aTOrO Ypoka o MeXaHUYeCKUM BOJIHAM U aKyCTUKE ITOCBHAIIEHA U3YYEHHUIO 3BYKO-
BBIX BOJIH. [IgThIil yPOK 110 MeXaHMYeCKUM BOJTHAM ¥ aKycTuke ObL1 mposeén 9.03.2017 B
JIECSITOM KJIACCE TEXHOJIOIMIecKOro poduiid. [IaTeiil ypok 1o MexaHn4vecKuM BOJTHAM U aKy-
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CTUKE MOYKHO KJIACCH(UIMPOBATH KaK YPOK KOMOMHIUPOBAHHOI'O THUIIA, Ha KOTOPOM H3JIara-
JINCh 1 0OCYKJIAJIMCH ONIPEJIeJICHIS U YPAaBHEHUsI, UCIOJIb3YeMbIe JIJIs ONMUCAHUS PACIIPOCTPA~
HEHUs 3BYKOBBIX BOJIH, & TaKKe PeIajiCh 3a/l[a9i Ha PACIET (DU3UIECKUX XAPAKTEPUCTUK
3BYKOBBIX BOJIH. Ha mgTOM ypoKe 10 MeXaHW4YeCKUM BOJIHAM U aKYyCTUKE BBOJIATCA (pU3UIE-
CKHUE XapaKTEePUCTUKHU 3BYKOBBIX BOJIH, pACIIPOCTPAHSIONINXC B YIIPYTUX cpejiax. B kadecTse
TEKYIIEro KOHTPOJIS NCIOJIB30BaJICAd KPATKOBPEMEHHBI OITPOC IO 3BYKOBBIM BoJIHAM. B Kave-
CTBE HAIJISIHOT'O MaTepuaJia UCI0JIb30BaJIach IIPE3eHTAIINS C ITPUMEPAMU PENeHUs TUITOBBIX
3aJiad U3 €JMHOrO T'OCyJIapCTBEHHOIO K3aMeHa 1o dusuke. B kadecTBe momarinero 3ajia-
Hus ObLIO 3a/1aH0 u3ydenue naparpada 74 u3 yuedbnuka B. A. Kacbanosa no dusuke st
JIeCSTOTO KJIacca.

Tema mecToro ypoka 1mo MeXaHHIeCKHMM BOJHAM W aKyCTUKe TOCBAIIEHA W3yIEeHUIO BbI-
coThI, TeMOpa, rpoMKocTu 3ByKa. [llecToii ypok 10 MeXaHUYECKHM BOJIHAM M aKyCTHKE ObLIT
nposeaca 9.03.2017 B gecarom Kiacce Texuosiormdeckoro mnpoduis. [lectoit ypok 1mo me-
XaHUYIECKUM BOJIHAM M aKyCTHKE MOYKHO KJIACCH(PUIIMPOBATH KaK YPOK KOMOWHMPOBAHHOIO
TUIA, HA KOTOPOM HU3JIArajuch M OOCYKJAJMCH TaKue XapaKTEPUCTUKH PACIPOCTPAHEHUA
3BYKOBBIX BOJIH, KaK BbICOTa, TEMOD, TPOMKOCTH 3BYKa, a TaK:Ke PeNIajiCh 3aJ1adi Ha OIIH-
caHue BBICOTBHI, TeMOpa, 'POMKOCTH 3ByKa. Ha 1mmecToM ypoke 1o MexXaHUYeCKUM BOJIHAM U
AKYCTUKE BBOJATCHA (DU3MIECKUE XaPAKTEPUCTUKU BBICOTHI, TeMOPa, 'POMKOCTU 3BYKOBBIX
BOJIH. B KadecTBe TeKyIero KOHTPOJIS UCIOIb30BAJICS OIPOC IO PEIIEHNIO 3a/1a9 Ha OIUCa-
HIUE BBICOTBI, TeMOPa, TPOMKOCTH 3ByKa. B KavuecTBe HAIVIIIHOTO MaTepruaJsia UCI0/Ib30Baach
IIpe3eHTalus ¢ TPUMEPAMU PelleHns 3a/1aY9 TOBBINIEHHOTO YPOBHS CJIOYKHOCTH U3 €IMHOIO
rocyJIapCTBEHHOTO 9K3aMeHa 1o ¢pusnke. B kKadecTBe JoMaliero 3a1anus ObLIO 3aaH0 U3Y-
yenne maparpada 75 u3 yuebnuka B. A. KacbsinoBa 110 dhusuke Jijist 1eCATOr0 KJ1acca.

TeMa CeIbMOI'O YPOKa 110 MeXaHUYICeCKUM BOJIHAM U aKYCTUKE IIOCBAIIECHa PEIICHUIO 3a a9
110 TeMe, CBSI3aHHOI C HSy‘{eHI/IeM MeEXaHNY€CKUNX BOJIH 1 aKyCTI/IKI/I. Ce,ZLblVIOI;'I ypOK 110 MeXa-
HUYECKUM BOJIHAM U aKycTuke ObL1 mpoBeiéH 11.03.2017 B jrecaToM Kjiacce TEXHOJIOTTIECKOTO
npoduig. CeapMoit YPOK MO0 MEXaHUIECKUM BOJTHAM U aKyCTHKE MOYKHO KJIaCCH(PUIIMPOBATD
KaK YPOK KOMOMHUPOBAHHOTO THUIIA B BUJE NMPAKTUKyMa PeIeHus 3a71ad, Ha KOTOPOM IIPO-
BOJIMJIOCH peIlleHne 3aJiad 110 MEeXaHMYeCKUM BOJHAM M akycTuke. Ha ceabMoM ypoke 110
MeXaHUIeCKUM BOJTHAM U aKyCTUKe PeIajnCh 3a/ladi Pa3sHOTro YPOBHS CJIOYKHOCTHU 110 Me-
XaHUIECKMM BOJTHAM M aKyCTHKe. B KadecTBe TEKyIero KOHTPOJIs UCIOIB30BAJICH OIPOC 110
3ajadaM Ha OIHMCAHKME PAaCIPOCTPAHEHUs] MEXaAHUIECKMX BOJIH U aKyCTUUIECKUX ITPOIECCOB.
B kauecTBe HAI/ISIIHOIO MaTepHUaJa UCIIOJIb30BAINCH IIPE3EHTAIUS ¢ AJITOPUTMOM PEIICHUsT
3a/a4 I10 MEXaHUYI€CKUM BOJIHaM N aKYCTHUKE, a TaK2Ke JCMOHCTPpallid BO3YITHOT'O KOHAEHCa-
Topa. B KadecTBe jomalirHero 3ajaHust ObLI 3a/1aH pa3dop 3a/1ad e IMHOI0 TOCYIapPCTBEHHOIO
9K3aMeHa 10 MEXaHUIeCKUM BOJTHAM U aKyCTHKE.

Tema BoCHMOTO ypoKa 1O MEXaHMYECKUM BOJTHAM U aKYCTHKE IMOCBSIIEeHa 0000Iaonemy
MIOBTOPEHUIO MATEPHUAJIOB TEMbI, CBSI3aHHOI C M3yUYE€HUEM MEXAHUIECKUX BOJIH U AKYCTUKU.
BocbMmoit ypok 1o MexaHm4ecKUM BOJIHAM M aKycTuke ObL1 mposeieén 11.03.2017 B mecarom
KJIACCe TEXHOJIOTMIECKOro mpoduia. BocbMoit ypoK MO0 MEXaHUIECKUM BOJTHAM W aKyCTHKE
MOXKHO KJIACCHUMPUIINPOBATH KaK YPOK MOBTOPEHUS M 0OOOITEHNSI, Ha, KOTOPOM ITPOBOJIMIIOCH
00o01IaroIee MOBTOPEHNE M0 MEXaHMYeCKUM BOJHAM M akycTuke. Ha BocbMOM ypoke 1o
MEXaHUYIECKNM BOJIHAM U aKyCTHUKe PEIIauCh 3aJ[a9i PA3HOrO yPOBHSI CJIOYKHOCTH I10 Me-
XaHUIECKUM BOJIHAM W aKyCTUKe. B KadecTBe TEKYIIEro KOHTPOJIS UCIOJIB30BAJICS OIPOC TI0
TEOPUU U 3a/[a9UaM Ha OINCAHNE PACIIPOCTPAHEHUST MEXAHUIECKUX BOJIH U aKyCTUICCKIX ITPO-
1meccoB. B kKadecTBe HAIJIAHOTO MaTepHaJja MCIOJJIb30Bajach IIpe3eHTalnd ¢ 00obIaomei
KJIaccuduraryeir popMyJ1 0 MeEXaHMYeCKUM BOJTHAM U aKyCTHKe. B KadecTBe JIOMaITHETO
3aJiaHus OBLIO 3a/1aH pa300p 3a/1a4 €IMHOI0 I'OCYIaPCTBEHHOIO 9K3aMeHa 10 MEXaHUIeCKUM
BOJTHAM U aKyCTHKE.

Ha nieBgTOoM 1 jiecaToM ypoKax NMPOBOJIUIACHE KOHTPOJIbHas paboTa 1o Teme, CBA3aHHO
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¢ M3yYeHHeM MeXaHWYeCKMX BOJIH U aKyCTUKHU. /leBATHIN U JIecAThIl yPOKHU IO MeXaHHUde-
CKUM BOJIHAM U aKycTuke ObLiu rnposejienbl 14.03.2017 B jecaToM KJiacce TEXHOJIOTUYIECKOTO
npodusis. JleBarbiit u JecaThlit yPOKH 110 MEXaHUYECKUM BOJTHAM U AKYCTUKE MOYKHO KJ/IAC-
cuduIMpoBaTh KaK YPOKU KOHTPOJIS 3HAHUN 110 MEXaHMYeCKUM BOJIHAM M aKyCTHKe. B Ka-
YecTBe JIOMAITHEro 33/ 1aHus ObLT 3a/1aH pa300p 3a/1a9 eJMHOI0 TOCY/IaPCTBEHHOTO IK3aMeHa,
10 MeXaHUYIECKNM BOJIHAM U aKyCTHKE.

B Vuusepcurerckux xiaccax npu OI'BY BO «¥ibgaHoBckuii rocy1apcTBEHHBI 11€/1ar0-
rudeckuii yuuBepcurer umenu V. H. Vibgauoa» B 2018-2019 ydebHOM rojy mpoBOIMIacCh
y4aeOHas gucnuilinia «Pu3ukas B JICATOM KJ1acce TeXHOJOIUYIeCKOro npoduid B 00béMe
yacoB Hejesno. [Ipn uzydennn duzukn B 2018-2019 yaebHOM rojIy B JI€CATOM KJIACCE TEXHO-
JIOTHYeCcKOro mpodussd Mo yriybJieHHO# porpaMMe, pacCYUTaHHOW HATH YacOB B HEJIEIIO,
HA TeMy [0 MeXaHWYeCKUM KojieOaHWsM M BoJIHAM ObLIo 3arianupoBano 16 wacos. Tema
[0 MEXaHWIECKUM KOJIeOAHUSIM U BOJIHAM IIPOBOJIMJIACH B PAMKaX yI/IyOJIEHHOINO U3YYUeHUst
yuebnoi mucruiinabl «Pusmka» B 00béme 16 gacos B 2018-2019 yuebnoMm rojty B jiecsToM
KJIaCCEe TEXHOJIOTMYECKOTr0 MPOodud ¢ yriIyOJeHHOl OJIrOTOBKOM 110 (pusnke.

Tema nepBoro ypoka 1mo MeXaHnieCKuM KoJieDaHUAM 1 BOJTHAM ITOCBSIIEHa N3y Y€HUIO CBO-
OOJTHBIX U BBIHYKJIEHHBIX KOJIEOAHUN, a TaKKe JIMHAMUKU CBOOOIHBIX KoseOanuii. [lepBorit
YPOK 10 MEXaHUYIECKUM KoJjiebaHusiM U BoJiHaMm ObLT 1poBeiéH 19.02.2019 B mecsTom Kitacce
TEXHOJIOTHYECKOro Tipoduiis. [lepBoiit ypok 1Mo MexXaHU4IeCKUM KOJIeOaHus M U BOJTHAM MOXK-
HO KJIACCH(PUITMPOBATH KaK YPOK HOBOI'O 3HAHUS, Ha KOTOPOM HU3JIAraUCh U 00CYKJIAIUCDH
OIIpeJiesieHNs W YPaBHEHUs, UCIOJIb3yeMble JIJIs OMUCAHUs CBOOO/IHBIX M BBIHYKJIEHHBIX KO-
JiebaHuil, a TakxKe JIMHAMUKHU CBOOOMIHBIX KoJsiebanuii. Ha mepBoM ypoke mo MexaHUYecKuM
KOJIEOAHUSIM W BOJIHAM BBOJISITCS IOHSATUSI CBOOOJHBIX KOJIEOAHUI, BBIHYZKJICHHBIX KOJIe0a-
Huii. B KagecTBe HAIVIAIHOINO MaTepHuaJia UCIOJIH30BAJICS OIMOPHBINA KOHCIIEKT 110 CBOOOTHBIM
U BBIHY2KJICHHBIM KoJiebanusM. B KadecTBe JJoMaIiHero 3ajanus ObLIO 3a/IaH0 U3YYCHHE TEO-
pun CBOOOJHBIX U BBIHYKJIEHHBIX KOJIEOAHWIT 1T0 KAPTOYKE.

Tema BTOpOro ypoka 1O MeXaHUYEeCKUM KOJIEOAHUSAM U BOJIHAM IOCBAIIEHA HU3YYEHUIO
rapMOHUYECKNX KOJIeOaHU, & TaK2Ke ypaBHEHU JIJId ONMUCAHUS JBU2KEHUS I'Py3a, T0/IBEIIeH-
HOTO Ha TpyKuUHE. BTOPOil ypoK MO MeXaHUYeCKHM KOJeOaHUsIM U BOJHAM OBbLIT ITPOBEJIEH
22.02.2019 B jtecaTOM KJ1acce TEXHOJOIMIECKOro nmpodusisd. BTopoit ypok 1Mo MeXaHmIecKUM
KoJIeOaHUAM 1 BOJIHAM MOXKHO KJIACCHUIIMPOBATH KaK YPOK KOMOMHUPOBAHHOIO THIA, HA
KOTOPOM H3JIarajuch u 00CyKIAJINUCh ONPeJIeIeHIs U YPaBHEHUs, UCIIOJIb3YeMbIe JIJIsT OIUCa-
HUs TapMOHMYeCcKUX Kojiebanuii. Ha Bropom ypoke 1o mexaHuvdecKuM KOoJeOaHusM 1 BOJTHAM
PEIaINCh 33/Ia9K Ha BbIYUCIEHNE (DUBNYECKUX XapPAKTEPUCTUK FaPMOHUYECKUX KOJIeOaHUIA.
B kadecTBe KOHTPOJI 3HAHWI MCIOJIB30BAJICA YCTHBIN OMPOC IO 3a/a4aM Ha TeMy I10 rap-
MOHWYECKIM KOJIeOaHUAM, & TaKzKe KPATKOBPEMEHHbBI (pu3ndecKuil TUKTaHT, TPOBEIEHHbII
B HadaJle ypoKa. B KadecTBe HAIVISIIHOIO MaTepHuaJia UCIOIb30BaIaCh ITPE3EHTAINS C aJiro-
PUTMOM peIleHus 3a/a4 10 TapMOHIMYECKUM KoJjiebanusiM. B kKadecTBe JOMaITHEero 3ajanus
OBLIO 33/IaHO U3Yy4YeHWe TEOPUU FApMOHMYECKUX KOJIeOaHUN 110 KapTOYKe.

Tema Tperbero ypoka 1Mo MeXaHMYECKUM KOJICOAHWAM W BOJIHAM ITOCBAIIECHA M3YYEHHUIO
JIMTHAMPKH KOJ1e0aTe/IbHOTO JABUKeHuA. TpeTuil ypok Mo MeXaHUIeCKUM KOJIeOaHusiM U BOJI-
HaMm ObLT npoBeicH 22.02.2019 B ecaToM KJtacce TeXHOJIOTmdIecKoro mpoduis. Tpernit ypok
110 MEXaHMIECKUM KOJIOaHUAM U BOJIHAM MOXKHO KJIacCU(UIMPOBATh KaK YPOK HOBOI'O 3Ha-
HUS, HA KOTOPOM M3JIarajuch U OOCYKJIAJUCh OIpeJeeHNUsT U ypaBHEHUs, MCIIOJIb3yeMble
JIJIsT OTIMCAHUsT JTUHAMUKK KOJ1e0aTe/IbHOIO JIBUYKEHUsI, JIBUXKEHHUS MaTeMaTUIeCKOro MasiT-
HUKa, BBIBOJIA YPABHEHUs JIBUKCHUS MaTeMaTudeckoro mMagrHuka. Ha Tperbem ypoxke 1o
MeXaHUIeCKUM KOJIeDaHUsIM U BOJTHAM BBOJATCS XapaKTEPUCTUKH KOJIEOATETHHOIO JIBUKE-
Hug. B KadecTBe HAIJISIHOTO MaTepuaJa MCIIOJIH30BaJICd OIMOPHBIH KOHCIEKT IO JTUHAMUKE
K0J1€06aTe/IbHOIO JIBUZKeHUs. B KavuecTBe JIOMAITHEro 3a/IaHus ObLIO 33/I[aH0 U3YUeHUEe 3aKO-
HOB U YpaBHEHU JTUHAMUKHU KOJie0aTeIbHOIO JIBUKEHUS 110 KapPTOUKe.
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Tema 4eTBEPTOro ypoKa 110 MEXaHUIECKUM KOJIEOAHUSAM U BOJIHAM ITOCBAIIEHA U3YYEeHUIO
rapMOHUYECKHUX KOJIeOAHUI U YCJIOBUsI BOSHUKHOBEHUsI CBOOOJIHBIX Kojebanmii. YeTBEpTHIit
YPOK I10 MEXaHUIECKUM KojiebaHusM u BoJjiHAM ObL1 mpoBesieH 26.02.2019 B jgecsatom Kirac-
ce TeXHOJIOTUYIEeCKOro mpoduisd. HeTBEPTHIH YPOK 110 MeXaHUIECKUM KOJIeOaHUSM U BOJIHAM
MOXKHO KJIACCU(DUITUPOBATH KaK YPOK KOMOMHUPOBAHHOT'O TUIIA, HA KOTOPOM PeIlaJuch 3a,/1a-
91 Ha BBIYHCIEHNE (PU3UIECKUX XapaKTePUCTUK IapMOHMYECKNX KOJIeOaHuil 1 IpUMEHEeHIe
YCJIOBUSI BOBHUKHOBEHUS CBOOOJIHBIX KoJiebaHmii. B kKadecTBe KOHTPOJIS 3HAHUN HCIIOJIb30-
BaJICsSI YCTHBIN OIPOC 110 3aJa9aM Ha TeMY 110 TapMOHMYECKHM KOJICOAHHUSIM, a TaKxKe KpaT-
KOBpPEMEHHBIH (pU3nIecKuil JUKTaHT, IPOBEJIEHHBIN B HaYaJie YpoKa. B KadecTBe HarIsiIHOIO
MaTepuaJa UCI0JIb30BAIACh IIPe3eHTaIld C aJITOPUTMOM PeITeHHs 3a/1a 10 TaPpMOHUIECKUM
KOJIEOAHUSAM ¥ YCJIOBUIO BOBHUKHOBEHUS CBOOOIHBIX KojiebaHuil. B KadecTBe gomalinero 3a-
JlaHus OBLIO 38JIaHO U3y YeHNEe TEOPUH TaPMOHIIECKUX KOJIeOaHU 1 YCIOBUIO BO3HUKHOBEHUS
CBODOIHBIX KOJIEOAHUI 110 KAPTOUKeE.

TeMa [IATOrO YypoOKa II0 MEXaHNUYICCKUM KOJIe6aHI/IHM 1 BOJIHaM ITIOCBANICHA U3YYCHUIO IIE-
pUOJIa U YACTOTHI TApMOHUYECKNX KojiebaHuit. [IaThIil ypoK 10 MeXaHUIeCKUM KOJIeOaHUsIM
u BostHAM ObLT mpoBecH 26.02.2019 B jmecaToM Kjacce TEXHOJOTHIECKOro npoduirsd. [Tarorit
YPOK 110 MEXaHUIEeCKIM KOJIe0aHUAM U BOJIHAM MOYKHO KJIACCH(PUIIMPOBATH KaK yPOK KOMOU-
HUPOBAHHOI'O THIIA B BUJIC TPAKTUKyMa PEIIeHUd 3aJiad, Ha KOTOPOM peNIajiuch 3aJa9u Ha
BBIYHCJICHUE IIEPUOJIA U YACTOTHI TapMOHUYECKUX Kojiebanuii. B KadecTBe KOHTPOJIS 3HAHUI
UCIIOIb30BAJICA YCTHBIN OIPOC TI0 PEIICHUIO 3aJ/iad Ha TeMY 10 MEPUOY U YaCTOTE rapMo-
HUYECKNX Kojiebanuii. B KadecTBe HAIVISIHOTO MaTepuaJa HCIOJIb30BAIACH TTPE3EHTAIUS C
AJITOPUTMOM peIeHns 3a/a4 110 IePUOoJy U JacTOTe MapMOHHMYECKUX KoJjebanuii. B kade-
CTBE JIOMAIITHEeTo 3a/1aHusi ObLIO 3a/aH0 pelleHne 3a/1a9 Ha BBIUNCIEHNE TIePUo/ia U IacTOThHI
rapMOHUYECKNX KOJIEOAHUIT 10 KapTOUKe.

Tema 1recToro ypoka 1o MeXaHUYECKUM KOJ€OAHUSAM M BOJHAM IOCBSIICHA W3YYEHUIO
dazbl KosieOaHUil, onpejie/ieHne aMILTUTY/IbI U HadaJbHOW (ha3bl U3 HAYAJIBHBIX YCJIOBHIL.
[Mecroit ypok 10 MexXaHUYECKUM KojiebaHusM U BoJiHaM ObL1 mpoBejieén 27.02.2019 B jecs-
TOM KJjacce TexHojorndeckoro npodmisa. IlecToit ypok mo MexaHHIeCKUM KOJeOaHUsIM U
BOJIHAM MOKHO KJIacCU(PUIIMPOBATh KaK YPOK KOMOMHHUPOBAHHOI'O THUIIA B BUJIE IPAKTUKYMA
peleHns 3a/1a4d, Ha KOTOPOM pellaJiich 3a/la9i Ha BbIUncIeHne (ha3bl KoJaebaHuil, ompeiese-
HU€e aMILIUTY/Ibl U HadaIbHON (ha3bl U3 HaYaJbHBIX YCJI0BU. B KadecTBe KOHTPOJIA 3HAHUIT
UCIIOJIb30BAJICA YCTHBIM OIPOC MO PEIIeHUIo 3ajad Ha BbIYHCIeHUE (a3bl KoJieOaHmil, ormpe-
JleJIeHre aMILIATYIbl U HadaJIbHOM (ba3bl M3 HaYaJbHBIX ycjoBuil. B KadecTBe HarsHOrO
MaTepuaJa UCIOJIb30BaJIaCh MPE3CHTAINs] C aJrOPUTMOM peIIeHUs 3a/a9 10 BBIUYUCJICHUIO
das3bl KosrebaHuil, onpeaeeHne aMIInTyIbl 1 HadaJIbHOW (ba3bl U3 HavYaJ IbHBIX ycjoBuii. B
KadecTBe JOMalllHero 3aJaHust ObLIO 3a/1aHO pellleHne 3aJa4d Ha BblauciaeHne (as3bl Kojeda-
HUM, olpejie/ieHne aMILIUTY/Ibl 1 HadabHOH (pa3bl U3 HAYaJIbHBIX YCJIOBHUI 110 KAPTOUKE.

Tema ceabMOTo ypoka II0 MEXaHHMIECKHM KOJeOaHUsM U BOJHAM IIOCBAINEHA M3YIEHUIO
CKOPOCTHU M YCKOPEHUS MPU TAaPMOHUYIECKUX KOJIEOAHUAX, ITPEBPAIIEHU SHEPTUH TIPU TapMO-
HNYIEeCKUX KOJ'Ie6aHI/IHX. CeﬂbMOIU/I VYPOK 110 MEXaHUYICCKUM KOJIe6aHI/IHM 1 BOJIHAM 6bI.H IIpoBeE-
qén 27.02.2019 B jrecaToM KJtacce TeXHOJIOITIecKoro mpodus. CeapbMoil ypOK 0 MexXaHuIe-
CKUM KOJIEOAHUAM U BOJTHAM MOXKHO KJIaCCU(MUIIMPOBATH KaK YPOK KOMOMHHPOBAHHOI'O THIIA
B BUJIE MPAKTHUKyMa peIIeHus 3aJad, Ha KOTOPOM pellajich 3aJa9l Ha BBIUYHCJIEHUE CKO-
POCTHU W YCKOPEHUS MPU TAPMOHUYECKUX KOJIEOAHUAX, OIMCAHNE TTPEBPAIIEHU SHEPTUN TTPU
rapMOHHNYIECKHUX KOJIe6aHI/IHX. B KadeCcTBe KOHTPOJIA 3HAHUI HCIIOJb30BaJICA YCTHbIﬁ OIIpOC
10 PEIICHUIO 33121 Ha BLIYUCICHIE CKOPOCTU U YCKOPEHUsI IPU TaPMOHUYIECKUX KOJICOAHUSX,
OITMCAHUSA TIPEBPAIIEHNI SHEPTUU ITPU FAPMOHIUYECKUX KojiebaHusax. B KadyecTBe HAIISIIHOTO
MaTepuaJa HUCIOoJIb30Balach MPEe3eHTallus C aJrOPUTMOM U IIPUMEPAMU PEIIeHud 3a7a49 110
BBIYHCJICHUIO CKOPOCTHU M YCKOPEHUA IIPU I'apMOHUYIECKHUX KOJIe6aHI/IHX, OIIMCaHUIO IIpeBpa-
IICHUS SHEPIUU MPU FapMOHUYECKUX KoJjiebanuax. B kKadecTBe JoOMallHero 3aJiaHus ObLIO
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3aJIaHO pellleHne 3a/1a9 Ha BBIUNCIEHNEe CKOPOCTH U YCKOPEHUS MIPU FrapMOHUYECKUX Koseba-
HUSX, & TaKYKe IIPeBpallieHrne SHEPrun IPU rapMOHUYECKUX KOJIEDAHUSIX 110 KAPTOUKE.

Tema BOCbMOTO ypoOKa 110 MEXaHMYECKUM KOJIeOaHUsAM U BOJTHAM ITOCBAIIEHA W3YYEHUIO
3aTyxalomux Kojaebanuii. BocbMoil ypoK 10 MEXaHUIeCKUM KOJICOAHUSAM W BOJTHAM OBLT IIPO-
BesicH 1.03.2019 B jecarom kKjacce TexHoJiorudeckoro mnpoduiisa. BocbMoit ypok 1mo mexa-
HUYIECKUM KOJIEOAHUSM U BOJTHAM MOXKHO KJIACCU(DUIIMPOBATH KaK YPOK HOBOI'O 3HAHUS, HA
KOTOPOM H3JIarajuch u 00CyKIAJINUCh OIPEJICICHIS U YPABHEHNUS, UCIIOJIb3YEMbIe JIJIsT OIUCa-
HUs 3aTyXalonux Kojebanuit. Ha BocbMOM ypoke 10 MeXaHU4IeCKUM KOJIeOaHUAM U BOJIHAM
BBOJIATCA (DU3NUECKNE XapaKTEPUCTUKH M YpaBHEHUS 3aTyXaronmx Kojedanuii. B kadecrse
HAIJISTHOTO MaTeprasia MCIOIb30BAJICS OMOPHBIN KOHCIEKT II0 3aTyXaloNuM KosrebanusaMm. B
KavyecTBe JIOMAIHEro 3aJlaHus ObLIO 3aJaH0 U3YUeHHe 3aKOHOB U YPABHEHUIl 3aTyXAIONINX
KOJIeOAHMIT 110 KapTOYKe.

Tema jieBgaTOrO ypoKa 10 MEXaHUYECKUM KOJIeOAHUSIM U BOJTHAM ITOCBAIIEHA M3YYEHHUIO
BBIHYKJIEHHBIX KOJIEOAHUN U KOJIeOaTeTbHOM CUCTEMBI 0T JIEHCTBIHEM BHENTHUX Cui. /leBs-
TBIN YPOK 110 MEXaHMYIECKUM KoJsiebaHusM 1 Bojinam ObL1 mposeien 1.03.2019 B recatom Kiiac-
ce TeXHOJIOru4IecKoro mpoduisd. JIeBATbil YpOK MO0 MEXaHMIECKUM KOJICOAHUSIM U BOJIHAM
MOKHO KJIacCU(UIUPOBATH KaK YPOK HOBOT'O 3HAHUsI, Ha KOTOPOM M3JIarajiuch U 00Cy»XKJIa-
JINCh ONPEJIEJIEHNs U yPABHEHUs, UCIIOJIb3yeMble JIJIsi OIUCAHUS BBIHYKJIEHHBIX KOJIeOaHUN 1
KoJ1ebaTeTbHON CHCTEMBI 10T JIeficTBIEeM BHEITHUX cul. Ha JeBsaToM ypoke 1o MeXaHUnIeCKIM
KOJIEDAHUSM U BOJIHAM BBOJATCSH (PU3NUECKUE XaPAKTEPUCTUKHN U yPABHEHUS BBIHYKJIEHHBIX
KoJiebaHuil 1 KojiedaTe/IbHOM CUCTEMBI TI0/T JIefICTBUEM BHENTHUX CuJl. B KadecTBe HAIISTHOTO
MaTepHaJia UCIOJIb30BaJICT OIIOPHBII KOHCIIEKT 10 BBIHYKJIEHHBIX KOJIeOaHUl 1 KOJIe0aTe h-
HO#l CHCTEMBI TI0J] JIeCTBUEM BHEITHUX CUJI. B KadecTBe JIOMAIIHEro 3a/laHus OBbLIO 3aJIaHO
n3ydeHrne 3aKOHOB W YPaBHEHWUIl BBIHYKIEHHBIX KOJIeOaHUN 1 KoJebaTeTbHON CHCTEMBI IO
JIeICTBUEM BHEIIHUX CHJI 110 KAPTOYKE.

Tema jecsaToro ypoka 1Mo MeXaHMYECKUM KOJIEOAHUAM M BOJIHAM ITOCBSAIIEHA W3YYEHHUIO
pe30Hanca, BOSHUKHOBEHHUIO pe30HaHca U 00pbObl ¢ HUM. JlecaThlil ypOK 10 MeXaHMIeCKUM
KoJIeOaHUAM U BoJTHAM ObLI 1IpoBeicH 5.03.2019 B jecaToM Kjacce TEXHOJIOTHIECKOTro Ppodu-
Jist. /lecaThIil ypOK 10 MEXaHUIECKUM KOJIeOAHMIM M BOJIHAM MOYKHO KJIACCHMUITNPOBATEH KaK
YPOK KOMOMHUPOBAHHOT'O THIIA, HA KOTOPOM DeIaINCh 33/a4i Ha BbIYUC/IeHNE (DUUIECKIX
XapaKTEepPUCTUK pe30oHanca. B KadecTBe KOHTPOJIA 3HAHUN UCIOIB30BAJICA YCTHBIN OIIPOC IO
pEIeHnIo 3ajiad Ha BBIYHUC/ICHUE (PU3NIECKNX XapaKTEPUCTUK pe3oHaHca. B kKadecTBe Ha-
[JISTHOT'O MaTepuaJia UCIOJIH30BaIach IIPEe3eHTAIs C aJTOPUTMOM W IIPUMEpPAMU PeleHns
3aJ1a4 110 BBIMHCJIEHNIO (PU3NIECKUX XapAKTEPUCTUK Pe30oHaHca. B KadecTBe JoMarHero 3a-
JlaHus OBLIO 33/IaHO PellleHre 3a/1a49 HA BbIMUC/IeHNEe (DUBNIECKIX XapAKTEePUCTUK PE30HAHCA,
a TakK»Ke Criocob0B OOPHOBI C PE3OHAHCOM 110 KapTOUKe.

Tema ouHHAIIIATOrNO YPOKA MO MEXAHUIECKHM KOJIeOAHUSAM M BOJIHAM ITOCBAIIEHA, U3Y-
YEHUIO CJI0YKEHUsI FTapMOHMYECKUX KoJieDaHmii, criekTpa Koaedbanuit. O nHHAIIATHI YPOK 110
MeXaHMIeCKIM KoJieOaHusIM U BOJTHaM ObLI mpoBeiéH 5.03.2019 B jgecaToM Kjacce TeXHOJIO-
ruvdeckoro npodmirg. OanHHAIIATEI YPOK 10 MEXaHMIECKIM KOJIeOAHUSIM 1 BOJTHAM MOXKHO
KJIaccu(pUIIpoBaTh KaK yPOK KOMOMHHUPOBAHHOI'O THUIIA, HA KOTOPOM pEIIaJNCh 3a/Ia4did Ha
CJIOXKeHne rapMOHUYEeCKNX KoJIeDaHuil 1 pacuéT ciieKTpa Kojebanuit. B KadecTBe KOHTPOJISI
3HAHUI MCIIOJIb30BAJICA YCTHBIH OIPOC 0 PEIIeHHo 3a/iad Ha BhIYUCIeHne (HPUBUIECKUX Xa-
PaKTEepUCTUK pe30oHaHca. B KadecTBe HATJIATHOTO MaTepuaJsia HCIOIb30BaIach MPe3eHTaITI
¢ aJrOPUTMOM U IIPUMEPaMH PeIIeHrs 3aad 110 CJI0KEHNe TapMOHUYEeCKHX KoJiebanmii. B
KadecTBe JIOMAITHero 3aJlaHusl ObLIO 3a/IaHO pellleHne 3aJad Ha CJIOYKeHHne TapMOHUYIEeCKIX
KOJIEOAHWT M BBIYUCJIEHNE CIIEKTPa KOJIeOAHUI 110 KapTOUKe.

Tema nBeHaIATOrO ypoKa 110 MEXaHUYECKUM KOJEODAHUSM U BOJHAM ITOCBSIIEHA U3Y-
YEHUIO aBTOKOJeOanmit. /IBeHa aTeiii ypoK M0 MEXaHUIeCKUM KOJIEOAHUSIM U BOJIHAM ObLI
nposejicn 8.03.2019 B jecaTom Kjacce TeXHOJOTMIecKoro npoduiid. /[Benaarsiii ypok 1mo
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MeXaHUIeCKUM KOJIe0aHUsIM ¥ BOJIHAM MOYKHO KJIACCH(PUITUPOBATH KaK YPOK KOMOMHHUPO-
BaHHOI'O TUIIA, HA KOTOPOM PEIIAJICH 3a/Ia9i Ha PAacIeT (PU3NIECKUX XapPaKTEPUCTUK aBTO-
Kojiebanuit. B KavecTBe KOHTPOJIA 3HAHUI MCIIOJIB30BAJICS YCTHBII OMPOC 110 PEIeHro 3a-
Jlad Ha, BBIYUC/IEHUE (PU3NYECKUX XapaKTEePUCTUK aBTOKojeOanuii. B KadecTBe HAIJIsSIHOTO
MaTepuaJa UCIOJb30BAJIACh IIPE3EHTAINS C aJITOPUTMOM U IIPUMEPAMU PelleHus 3ajad Ha
BBIYHC/ICHUE (DUBNYIECKUX XapaKTEPUCTUK aBTOKoJebannii. B KadecTBe joMariiero 3aianus
OBLIIO 3aJIaHO peIleHrne 3aJlad Ha BbIUNC/IeHNE (PU3MIECKIX XapaKTEPUCTUK aBTOKOJIeOaHUit
110 KapTOYKe.

Tema TpuHAIIATOTO YPOKA 110 MEXaAHUYECKUM KOJIeOAHUSIM U BOJIHAM IOCBSIICHA U3y Ue-
HUIO PaCIPOCTPaHEHNs BOJIH B YIPYTO#l cpejle, OTPaKeHUIO BOJIH, IIEPUOINYECKAM BOJTHAM.
TpunaanarTeiil ypok 1m0 MeXaHUYECKMM KojieOaHusAM u BoJHAM ObL1 mposesén 8.03.2019 B
JIECSTOM KJIacCe TEXHOJIOTUYIECKOro mpoduisd. TpuHa iaTsii ypoK M0 MEXaHUIeCKUM KOJIe-
OaHUsAM ¥ BOJTHAM MOXKHO KJIACCU(DUITUPOBATH KaK YPOK HOBOI'O 3HAHUS, HA KOTOPOM U3JIara-
JINCh U 0OCY?K/IaJINCH OIIPEJIC/ICHUS U yPABHEHU, UCIIO/Ib3YEeMbIe JIjId OIMMCAHUs PACIPOCTPa-
HEHNs BOJIH B YIPYTOW cpejie, OTpayKeHUsl BOJIH, PACHPOCTPaHEHUs MEPUOTMIECKUX BOJIH.
Ha TpunajmaroM ypoke 1o MeXaHUYeCKUM KOJIEOAHUSM U BOJIHAM BBOJATCA (DU3MUECKUE
XapaKTEePUCTUKU U ypaBHEHUd JIJIs OIMCAHUS IIPOIecca PACIpPOCTPaHeHUs BOJH B YIPYToit
cpejie, OTpazKeHusl BOJIH, PACIPOCTpaHEHUs IEPUOJIMIECKNX BOJIH. B KadecTBe HAIISIHOTO
MaTepuaJsia UCIOIb30BAJICS ONOPHBIIT KOHCIIEKT 110 pacIPOCTPaHEHUIO BOJIH B YIIPYTOil cpeJie,
OTPayKEeHWIO BOJIH, MEPUOJINIECKIM BOJTHaM. B KadecTBe JOMaIIHEro 3ajaHus OBLIO 3a/1aHO
n3ydeHne 3aKOHOB U yPaBHEHUI PACIPOCTPaHEHNs BOJIH B YIIPYTOil cpejie, OTPazKeHUIO BOJIH,
[IePUO/IMYECKUM BOJIHAM 110 KapTOYKe.

Tema deTHIPpHAIIATOTO YPOKA IO MEXaAHUIECKUM KOJIeOAHUSIM U BOJTHAM MOCBSIIEHA U3Y-
YEHUIO CTOAIUX BOJIH. JeThIPHAIIATHIN YPOK 10 MEXaHUIECKUM KOJICOAHUSAM W BOJITHAM ObLT
nposeén 12.03.2019 B gecaToM Kjtacce TEXHOJIOTMIECKOTo Mpodusd. YeTblpHaaThlii ypok
10 MEeXaHUIECKUM KOJIEOAHHUSIM W BOJHAM MOXKHO KJIacCH(UIUPOBATh KaK YPOK KOMOWHM-
POBAHHOI'O THIIA, Ha KOTOPOM PeIIaJUCh 33Ja9d Ha pacudeéT (PU3MIECKNX XapaKTEePUCTUK
CTOSINX BOJIH. B KadecTBe KOHTPOJIS 3HAHUIT MCIIOJIB30BAJICSI YCTHBIH OIPOC 10 PEIeHU0
3a/a4 Ha BBIYUCJICHHE (DUBNYECKUX XapaKTEPUCTUK CTOSYNX BOJIH. B KadecTBe HATIJISAIHOTO
MaTepuraJa HUCIOoJb30Balach MPEe3eHTallnsd C aJrOPUTMOM U MMPUMEPAMU PEINeHnd 3a71a49 110
CTOTIUM BOJIHAM. B KadecTBe JoMAaIIHero 3aJaHus ObLIO 3a/aH0 PEIleHrne 3a/1a9 Ha BhITHC-
JleHne PU3UIECKUX XaPAKTEPUCTUK CTOSINX BOJIH 110 KAPTOUKE.

Tema ngTHAIIIATOrO ypoKa IO MEXaHUYECKUM KOJeOaHUsIM M BOJHAM IOCBSAIICHA U3Y-
YEHUIO 3BYKOBBIX BOJIH. [IATHAIATHI yPOK MO0 MeXaHMYECKUM KOJIeOAHUSIM U BOJTHAM ObLIT
nposeen 12.03.2019 B necarom Kiracce TexHosorutdeckoro mpodus. sraaanarsii ypok mo
MEXaHUIECKIM KOJIeOAHMSIM U BOJTHAM MOXKHO K/1acCu(UIIMPOBaTh KaK yPOK KOMOMHUDOBAH-
HOT'O THUII&, HA KOTOPOM PEIIAIUCh 38/Ia91 Ha PACUET (PU3MIECKUX XaPAKTEPUCTUK 3BYKOBBIX
BOJIH TaKWUX, KaK BBICOTA, TeMOP, TPOMKOCTB 3ByKa. B KadecTBe KOHTPOJIA 3HAHUN UCIIOIB30-
BaJICA YCTHBIH OIIPOC TI0 PEIIEHUIO 3a/1a4 Ha BbIUUC/IeHNe (PU3NIECKUX XapaKTEPUCTUK 3BYKO-
BBIX BOJTH. B KadecTBe HAIJIAIHOTO MaTepraJsia UCIOIb30BaIaCh IPE3EHTAINS C aJTOPUTMOM
U IIpUMepaMU PeIleHns 33/1a9 10 3BYKOBBIM BOJIHAM. B KadecTBe JOMAaIlHero 3aJiaHus Obl-
JIO 33JIaHO PeIlleHre 3a/1a9 Ha, BBIYUC/ICHUE (PU3MIECKUX XaPAKTEPUCTUK 3BYKOBBIX BOJIH 10
KapTOYKe.

Ha mectnamaTroM ypoke IpoBOIMJICA 3a9€T B BUJIE YCTHOT'O OIPOCa 0 TeMe, CBA3aHHOI ¢
n3yveHneM MexaHndeckux kosiebanuit u BostH. [llecTHa iaTeril ypok 1o MeXxaHn4ecKuM KOoJie-
OanusiM 1 BostHaM ObLI mipoBeeH 13.03.2019 B jrecsiToM Kilacce TEXHOJIOIMIECKOro TPOMUIIs.
[MecTHaaaTeIil ypOoK MOXKHO KJIACCHMUITMPOBATH KaK YPOK ITPOBEPKU 3HAHUN M0 MEXAHW-
JeCKMM KoJjiebaHusiM U BoJIHAM. B KadecTBe jgoMalliHero 3ajaHusi ObLI 3a/aH pas3bop 3a1ad
€JINHOT'O TOCY/IAPCTBEHHOI'O 9K3aMeHa 110 MeXaHUIEeCKUM KOJIeOaHUSIM U BOJTHAM.

B Vuusepcurerckux ximaccax npu PI'BY BO «VibsHOBCKMIT rocy1apcTBEHHBIN TIe1ar0-
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rudecknii yuuepcurer umenu V. H. ViabanoBay B 2017-2018 ydeOHOM TO/y ITPOBOJIMAIACH
yuebnas jucruiinia «DPusnka» B OJUHHAJIATOM KJIACCe TEXHOJOTMIEeCKOro Npodus B
00béme 5 gacoB Hegemto. [Ipu uzyuennn dbusukn B 2017-2018 yueOHOM IOy B OAUHHAIIA-
TOM KJIACCE€ TEXHOJIOTMYECKOrO MPpOoduId Mo yIIyOJeHHO# ITporpamMMe, pacCIuTaHHON MAThH
YacoB B HEJIEJIO, Ha TEMY 10 MEXaHUIECKHM KojiebaHusM ObLIO 3aIllaHupOBaHO 14 dacos.
Tema 110 MexaHUYIECKUM KOJIEOAHUAM ITPOBOINIACH B paMKaxX yIVIYOJIEHHOIO U3YYeHUs yUIeo-
Ho#t muctuiimabl «Puszukas B 00béMe 14 gacos B 2017-2018 yuedbHOM oLy B JeCATOM KJIacce
TEXHOJIOIMIECKOTO Mpoduis ¢ yryryOJIeHHON OATOTOBKOMN 0 (hU3UKeE.

Tema mepBoro ypoka 1o MeXaHHIECKUM KOJIeOaHUsIM U BOJIHAM IIOCBSIIIEHA M3YYEHUO
CBODOJTHBIX U BBIHYKJIEHHBIX KOJIEOAHUI, a TaKKe JTUHAMUKUA CBOOOJHBIX KoJiebanwmii. [lep-
BBII YPOK II0 MeXaHUIECKUM KojiebaHusM U BoJjiHaM ObLT mmpoBeacH 7.09.2017 B ogunnaa-
TOM KJIaCCe TEeXHOJIOrn4deckoro mpoduiisd. [lepBblit ypoK 10 MeXaHHIECKUM KOJIeOaHUSIM U
BOJIHAM MOKHO KJIACCHU(PUIINPOBATH KaK YPOK HOBOI'O 3HAHUs, Ha KOTOPOM H3JIaraJiich U
00OCy K1/ TUCh OIIpeJie/IeHNsT U yPaBHEHUsI, UCIIOJIb3yeMble JIIsi OIUCAHUsI CBOOOJIHBIX U BhI-
HY?KJICHHBIX KOJIeOaHUil, a TakKe JIMHAMUKU CBOOOJIHBIX KoJiebanuii. Ha nepBoM ypoke 1o
MEXaHMIECKUM KOJIEOAHUAM M BOJIHAM BBOJIATCA MOHATHSA CBOOOTHBIX KOJEOAHUI, BBIHY K-
JIeHHBIX KoJiebanuii. B KauecTBe HAIVISIIHOIO MaTepuaJsia UCI0Ib30BAJICA OIMOPHBINA KOHCIIEKT
110 CBOOO/IHBIM M BBIHY>K/IEHHBIM KoJieOaHusIM. B KadecTBe joMaliHero 3aanus ObLIO 3a1aHO
U3ydeHue TeOpUr CBOOOHBIX U BhIHYZKJIEHHBIX KOJIeOaHUil 110 KApPTOUIKe.

Tema BTOpOro ypoka 10 MEXaHUYECKUM KOJICOAHWSM U BOJIHAM TIOCBSAIIEHA W3YYEHHUIO
rapMOHUYECKHUX KOJIeOaHU, & TaK»Ke ypaBHEHUs JIBUXKEHUs T'Py3a, MOJABEIICHHOIO Ha IIPY-
xuHe. Bropoit ypok 1o mMexaHumdeckum KojiebaHusiM U BoJiHaM ObLT 1poBesicH 7.09.2017 B
OJIMHHAIIIATOM KJIACCe TEXHOJOTHIECKOro mpoduis. BTopoil ypok 1Mo MexaHmIecKUM KoJie-
OaHUSM U BOJIHAM MOXKHO KJIACCU(PUIIMPOBATH KaK YPOK KOMOMHUPOBAHHOI'O THUIIA, HA KOTO-
POM HU3JIaTajuch U OOCYXKIAJIMCH OIPEICJCHUs U yPABHEHUA, UCIIOJIb3YEeMbIe JIJIS ONMUCAHU
rapMOHUYECKHX KoJiebannii. Ha BTopoM ypoke 1o MexaHu4IecKuM KOJIeOAHUSM W BOJIHAM pPe-
MIAJIICH 3a8JIa91 Ha BhIIUCICHNE (DUBNIECKUX XapPaKTEePUCTUK MapMOHMYECKUX Kojebanuii. B
KadecTBe KOHTPOJISI 3HAHUU MCIOJIB30BaJICAd YCTHBIM OIPOC 10 33/ladaM Ha TeMy 110 TapMo-
HUYECKUM KOJIeOAHUSM, a TaKKe KPaTKOBPEMEHHBIN (DU3MYECKUl JTUKTAHT, ITPOBEJIEHHBIN B
Havajle ypoka. B KadecTBe HAIJIIIHOTO MaTepHa/ia UCIOJJIb30BAIACH ITPE3EHTAINS C aJiro-
PUTMOM peIIeHUs 3a/1a4 110 TapMOHUYECKUM KojiebaHusM. B KadecTBe JIOMAIIHEro 3aiaHus
OBLIO 3a/IaHO M3YyUYEHUE TEOPUU FAapMOHMYECKUX KOJIeOaHUil 110 KapTOUKe.

Tema Tperbero ypoka 1o MeXaHMIECKHUM KOJIEOAHWAM W BOJIHAM ITOCBSAIIEHA W3YIEHHUIO
JIMHAMUKHU KoJiebaTeIbHOIO JIBM2KeHUs1. T peTnii ypok 110 MeXaHUIeCKUM KOJIeOaHUsIM U BOJI-
HaM ObL 1poBeieH 9.09.2017 B omuHHAAIIATOM KJIacce TeXHOJIOrndecKoro mpoduis. Tpernit
YPOK 10 MEXaAHUIECKUM KOJICOAHUSAM U BOJTHAM MOXKHO KJIacCU(pUINPOBATH KaK YPOK HOBOI'O
3HaHUs, Ha KOTOPOM U3JIAraIuCh W O0CYKJIAJIUCH OIPEJIe/ICHASA U yPAaBHEHUs, UCIIO/Ib3yeMble
JIJIsl OIMCAHUST JIUHAMUKK KOJ1e0aTe/IbHOIO JIBUYKEHUsI, JIBUYKEHHUS MaTeMATHUIECKOIO MasiT-
HUKa, BbIBOJIa YpPaBHEHUS JIBUKEHUI MaTeMaTHIECKOIO MadTHHKa. Ha Tperbem ypoke 110
MeXaHUIeCKUM KOJIe0aHUSIM U BOJIHAM BBOJISITCS XapaKTePUCTUKH KOJIe0aTeIbHOTO JIBUKe-
Hug. B KadgecTBe HAIVISIHOTO MaTepHaJsa HCIIOJIb30BaJICSI OIMOPHBIN KOHCIIEKT IO JUHAMUKE
KoJIeDaTeIbHOTO JIBUXKeHUA. B KadecTBe JIOMAIIHEro 3a/iaHus OBbLIO 3a/aH0 U3ydYeHUe 3aK0-
HOB U YpaBHEHUil TUHAMUKH KOJ1e0aTe/IHbHOTO ABUZKEHUS 110 KapTOUKe.

Tema 1eTBEPTOroO ypoKa 110 MEXaHUIECKUM KOJIEOAHUSIM M BOJIHAM IIOCBSIINEHA M3y IEHIIO
rapMOHUYECKUX KOJIEOAHUil M yCIOBHUSI BOSHUKHOBEHUS CBOOOJIHBIX KoJebaHuil. YeTBEPTHIit
YPOK IO MEXaHUIEeCKHM KojebanusaM u BoJiHaM ObLT rmposeacH 9.09.2017 B ojuHHAIIIATOM
KJIacCe TEXHOJIOTUIECKOro Mpoduisd. HYeTBEPTHI ypOK 10 MeXaHUYIEeCKUM KojeOaHUusIM u
BOJIHAM MOKHO KJIacCUUIUPOBATh KaK yPOK KOMOMHHMPOBAHHOI'O THIIA, HA KOTOPOM pe-
MIAJIICH 3302491 Ha BBIYHUC/IeHHE (PU3HMIECKUX XapaKTEePUCTHK TapMOHUYIECKNX KoJIeOaHuil u
IpUMeHEeHNe YCJIOBUsI BOSHUKHOBEHHUsI CBOOOJHBIX KojebaHuit. B KadecTBe KOHTPOJISI 3HA-
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HUI WCIIOJIb30BAJICS YCTHBIN OIPOC IO 3aJla9aM Ha TeMy 10 TapMOHMYECKHUM KOJIEOAHUSIM,
a TaKyKe KPaTKOBPEMEHHBI (pusnyueckuil JUKTAHT, IPOBEJIEHHBIN B Ha4Yaje ypoka. B kade-
CTBe HAIVISTHOI'O MaTepHaJsa HCIIOJIb30BAJIACh IIPE3EHTAINS C aJITOPUTMOM PeIIeHHs 3a/1a4
10 TAPMOHUYECKUM KOJIeOaHUsM U YCJTOBUIO BOBHUKHOBEHUS CBOOOJHBIX Kojebanuii. B ka-
YeCcTBE JIOMAIITHEr0 33/aHud OBbLIO 33/IAHO0 M3YUEeHHEe TEOPUHM FapMOHHYECKUX KOjebaHuil u
YCJIOBUIO BOBHUKHOBEHHS CBOOOIHBIX KOJIEOAHUI TIO KAPTOUKE.

Tema 1mgTOTO YpOKa 110 MEXaHUIECKUM KOJIeOAHUSIM U BOJIHAM IOCBSINEHA U3YJIEHUIO T1e-
pUOJia U YACTOTHI TapMOHUYECKUX Kojiebanuii. [IaThiit ypok 1o MexaHndecKuM KoJie0aHusIM
n BosiHaM ObL1 nipoBejiéH 12.09.2017 B oguHHAAIIATOM KJacCe TEXHOJOIMYECKOro IPOMUIIs.
[TaTerit ypoK 110 MEXaHUYIECKUM KOJIEOAHUSAM U BOJTHAM MOXKHO KJIaCCU(UIUPOBATH KaK YPOK
KOMOMHMPOBAHHOI'O THIIA B BUJIC IPAKTUKYMa PEIIeHUs 3a/1a4, Ha KOTOPOM PEIIaJIICh 3a,/1a-
Y1 Ha BBIYUCJIEHHE IIePUoJia U YaCTOThI FapMOHMYECKUX KoJiebanuii. B KadecTBe KOHTPOJIA
3HAHUU MCIOJIL30BAJICA YCTHBIM OIPOC IO PENIeHnIo 33189 Ha TeMy 110 MEePUoy W 9acToTe
rapMOHUYECKNX Kojiebanuii. B KadecTBe HAIVISIIHOIO MaTepuaJia MCIOJIb30BaJIach ITPE3eH-
Talus € aJrOPUTMOM peIIeHus 3a/a4 10 IEPUOJIy U YacTOTe NApMOHMYECKUX KOJIeOAHUIA.
B kadectBe jgomarnnero 3ajianug ObLIO 3aJIlaHO PelieHue 3aja4d Ha BBIYHCICHUE MMepHoJIa U
JaCTOTHI TAPMOHUYIECKUX KOJIEOAHMIT 110 KAPTOUKE.

Tema 1recToro ypoka 1o MeXaHHIECKHM KOJIeOaHUsIM W BOJHAM IIOCBSIIEHA W3YIEeHUIO
dazbl KoebaHuUil, onpeeneHne aMILITUTYAbI U HaYaJbHON (a3bl U3 HAYAJIBHBIX YCJIOBHI.
[MIecToit ypok 110 MexaHMYIeCKUM KojiebaHusaM 1 BotHaM ObLT ipoBeien 12.09.2017 B oguHHA-
JIITATOM KJIacce TexHoorndeckoro npoduisd. [lectoit ypok 1o MexaHndIecKuM KOJIeOaHuAM 1
BOJIHAM MOKHO KJIacCU(PUIUPOBATH KaK YPOK KOMOMHUPOBAHHOI'O THIIA B BUJIE IIPAKTUKYMA
peleHust 3a1ad, Ha KOTOPOM Pelllajiich 3a/1a9i Ha BbhIUUCIeHe (hpa3bl KoJ1ebaHmii, omnpeiesne-
HIe aMIUIATYIbl U HadaIbHOI (a3bl M3 HAYAJIbHBIX YCJIOBHIL. B KadecTBe KOHTPOJIA 3HAHUIL
UCIIOIb30BAJICA YCTHBIM OIPOC MO PEIICHUIO 3aja4 Ha BbIYHCICHUE (ra3bl KoJIeOaHmil, ormpe-
JleJIeHHe aMILIATY/Ibl U HadaJIbHOM ha3bl M3 HavaJbHBIX ycjoBuil. B kKadecTBe HarsaHOro
MaTepuaJsa HCIOJIb30BAIACh IIPE3EHTAIsI C AJTOPUTMOM PeIleHus] 3aJa9 0 BBIYUCICHUIO
dazbl KoJilebaHmil, onpeie/ieHrne aMILIUTYAbI 1 HadaabHOI (ha3bl U3 HaYaIbHBIX ycaoBuii. B
KadecTBe JIOMAITHEro 3aJIaHusl OBLIO 3a/[aH0 pellleHre 3a/ad Ha BhIUMcIeHue (ha3bl Koseba-
HUI, OIpeeIeHne aMILINTYAbl 1 HadaIbHON (pas3hbl 13 HAYAIbHBIX YCJIOBHUI IO KAPTOUKE.

Tema cebMOTO ypoKa 10 MEXaHUIECKUM KOJIEOaHUsIM U BOJHAM ITOCBAIIEHA, U3YUEHUTO
CKOPOCTH ¥ YCKOPEHUS P TaPMOHUIECKUX KOJIEOAHUSIX, IIPEBPAIIECHNN SHEPTHH IIPU TapMO-
HuIecKnx Kojebauusx. CeabMOil yPOK 10 MeXaHUIEeCKUM KOJIEOAHUSIM U BOJHAM OBLI IIPO-
BeséH 14.09.2017 B ogumHHAIIIATOM KJIacce TeXHOJIormdeckoro mpodmisa. CeapMoil ypoK 1o
MeXaHUIeCKUM KOJIeOaHUsIM U BOJTHAM MOXKHO KJIACCU(MUIINPOBATH KaK YPOK KOMOMHUPOBAH-
HOT'O THIIA B BUJIe TPAKTUKyMa PeIleHnd 3a/1a9, Ha KOTOPOM PelIaJiNCh 3a/1a9n Ha, BBIUHCIe-
HUE CKOPOCTHU U YCKOPEHUs IIPHU FapMOHUYIECKUX KOJIEOAHUAX, OIICaHNe IIPeBpaIleHuil SHep-
U [IPU TapMOHUYIECKNX KoJiebaHusix. B KadecTBe KOHTPOJIsSI 3HAHUI MCIIOJIb30BAJICS YCTHBIMT
OIIPOC TIO PENIEHUIO 3a/1ad Ha BHIYUCJIEHNE CKOPOCTH W YCKOPEHHs] MPU FapMOHUYECKUX KO-
JiebaHUsIX, OIMMCAHUs ITPEBPAIeHUl SHEPIUH IIPU FapMOHUYECKUX KoJiebaHusix. B kadecTse
HAIJISITHOTO MaTepuaJia UCIOIb30BaIach MMPe3eHTAIAA ¢ aJITOPUTMOM U IIPUMePaMH PEITeHm s
33029 110 BBIYUC/IEHUIO CKOPOCTU U YCKOPEHUs IPU FapMOHUYECKUX KOJIeOAHUSX, OIMCAHUIO
HpEBpAIEeHns SHEPIUN IIPU FAPMOHMYIECKUX KoJieOaHusIX. B KadecTBe JOMAIHErO 3a/IaHus
OBLIO 3aJIaHO pellleHne 3a/ad Ha BBIYUCIEHHE CKOPOCTH M YCKOPEHUs IPU T'apMOHUYIECKHIX
KOJIe0aHUSAX, & TaK:Ke IIPeBPaIleHre SHEPTUN IIPU FapMOHUYIECKNX KOJIe0aHUsIX 110 KapTOUKe.

Tema BocbMOro ypoka MO MeXaHWYeCKNM KOJeOAHWAM U BOJIHAM ITOCBSIIEHA N3yJIEHIIO
3aTyXalomux Koyebanuit. BocbMoil ypoK 10 MeXaHU4eCKUM KOJIeOaHUsAM ¥ BOJTHAM OBLT ITPO-
Besién 14.09.2017 B oJMHHAJIIATOM KJIACCe TEXHOJIOIMYecKOoro mpoduid. BocbMoil ypok 1o
MeXaHMYIeCKIM KOJIeOaHUSIM M BOJTHAM MOYKHO KJIACCH(MUIIMPOBATH KaK YPOK HOBOTO 3HAHUSI,
HA KOTOPOM HM3JIaraJINCh U 00CY2KJIAJIUCH ONPEJICJICHUS U yPABHEHU, UCIIOJIb3YeMbI€ JIJIsI OITH-
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caHud 3aTyxarommux Kojebanuit. Ha BocbMOM ypoke 10 MeXaHUIeCKUM KOJICOAHUIM ¥ BOJTHAM
BBOJIATCS (DU3UUECKIE XapAKTEPUCTUKN U YPaBHEHUs 3aTyXalomux Kojebanuii. B kadectse
HATJISIJTHOTO MaTepraJsia UCIIOIb30BAJICS OIMOPHBII KOHCIIEKT 110 3aTyXalolmM Koyiebanusam. B
KaJyecTBe JIOMAINHErO 3a/[aHus OBbLIO 3a/aHO U3YUEeHUE 3aKOHOB U YPABHEHUI 3aTyXAONINX
KoJIeOAHMIl 110 KapTOYKe.

Tema neBaTOrO ypoka Imo MexXaHUIeCKHUM KOJIeOaHUsIM W BOJIHAM ITOCBSAIIEHA U3yYEHUIO
BBIHYKJIEHHBIX KOJIEOAHUN U KOJIebaTeIbHO CUCTEMbI 0T JIEHCTBUEM BHEINTHUX CUJI. /leBs-
TBII yPOK 10 MEXaHUIeCKUM KojiebaHusMm u BosiHaMm ObL1 mpoBeicn 16.09.2017 B ojguHHAa-
JIITIATOM KJIaCCe TeXHOJOTUIEeCKOTO mpoduis. JIeBAThIN ypOK 110 MEXaHUIEeCKUM KOJICOAHUAM
U BOJIHAM MOYKHO KJIACCHMPUIIMPOBATH KaK yPOK HOBOI'O 3HAHMSA, HA KOTOPOM HU3JIarajuch
n OOCYZKJIAJTNCh OIpeJIe/IeHNs U yPaBHEHUs, UCIOJIb3yeMble JIJIs OIMUCAHUS BBIHYKIEHHBIX
KoJiebaHuil n KoJiebaTe/IbHON CUCTEeMBI T0J JielicTBueM BHemHuX cui. Ha JeBaToM ypoxke
[0 MEXaHUYECKUM KOJIeDAHUSAM W BOJHAM BBOJATCH (PU3NUECKUE XaPAKTEPUCTUKU U YPaB-
HEHUs BBIHYKJIEHHBIX KOJIe0aHnil u KojaebaTe/IbHOM CUCTEMBI TIOJT JIEWCTBUEM BHEITHUX CHUJI.
B kadecTBe HAIJISAHOIO MaTepHa/ia UCIIOJIb30BAJICI OMOPHBIA KOHCIEKT 110 BBIHYKJIEHHBIX
KoJiebaHuil 1 KoJsiebaTe/IbHON CHCTEMBI IOJT JIEHCTBIEM BHENIHUX CHJI. B KadecTBe joMmari-
HEro 3aJlaHus ObLIO 3aJ]aH0 M3ydeHUe 3aKOHOB U yPABHEHWIl BBIHYXKJIEHHLIX KOJIeOaHuil 1
K0J1ebaTeIbHON CUCTEMBI 1101 JIefICTBIEM BHENIHUX CUJI IO KAPTOUKeE.

TeMa AeCATOro ypoka I10 MEXaHHYICCKHUM KO.He6aHI/IHM 1 BOJIHaM IIOCBdAdIICHa M3YYCHHIO
pe30HaHCa, BOBHUKHOBEHHUIO pe30HaHCa U OOpbObI ¢ HUM. JlecaThblil ypOK 10 MEeXaHMIECKUM
KojiebaHusIM 1 BoJiHaM ObLI mpoBeaeH 16.09.2017 B oanHHAIIIATOM KJIACCe TEXHOJIOITIECKOrO
npoduid. JlecaTriit ypok 10 MeXaHHIECKUM KOJIEOAHUSM W BOJTHAM MOYKHO KJIACCU(MHUITTPO-
BaTh KaK yPOK KOMOMHMPOBAHHOI'O THIIA, Ha KOTOPOM PEIIAJNCh 3aJa4dd Ha BBIYUCICHUE
dusznIecKux XxapakTepucTuK pe3oHaHca. B KavuecTBe KOHTPOJIS 3HAHUI UCITOJIH30BAJICS YCT-
HBII OIPOC 110 PelIeHnIo 3a/Jda4d Ha BbhIUHC/IeHHEe (DU3NIECKNX XapaKTepUCTUK pe3oHaHca. B
Ka4decTBe HATJISAIHOIO MaTepuaJia MCIO0JIb30Ba/Iach MIPE3eHTaIlUs ¢ aJITOPUTMOM U IIPUMeEpa-
MU PeIleHus 3a/1a9 10 BBIYUCICHUIO (DU3NIECKUX XapaKTePUCTUK pe3oHaHca. B KadecTse
JIOMAIITHEro 3a/iaHus ObLIIO 3a/1aHO PelleHre 3a1a4 Ha BbIUYUC/IeHHe (PU3NICCKUX XapaKTepH-
CTUK PE30HAHCA, a TaKKe CII0CO00B OOPHOBI C PE30HAHCOM I10 KapTOYKE.

Tema omuHHAIIIATOrNO YPOKA MO MEXAHUIECKUM KOJICOAHUSAM M BOJIHAM ITOCBAIIECHA, U3Y-
YEHUIO CJIOYKeHUsT TAPMOHNYIECKUX KoJebanuii, criekTpa Kosaebannit. O nHHAIATHI YPOK 110
MeXaHUIeCKUM KoJiebaHusiM U BoJiHaM ObL1 mpoBeiéH 21.09.2017 B oamHHAIIIATOM KJIACCe
TeXHOJIOTHIecKOoro npoduisg. OIuHHAIIATHIH YPOK 110 MEXaHUIECKUM KOJIEOAHUSIM U BOJI-
HaM MOYKHO KJ1acCuuIMpPOBaTh KaK yPOK KOMOMHUPOBAHHOTO THIIA, HA KOTOPOM PEIIAJIUCH
3aja491 Ha CJIO?KEHHe MapMOHMYECKUX KojiebaHuil m pacuér creKTpa Kojebanuii. B kadgecTse
KOHTPOJIS 3HAHUI MCIIOJIB30BAJICS YCTHBIN OIPOC IO PEIeHHIO 3aJilad Ha BbIYUCIEHUE (PU-
3HMYECKUX XapaKTEPUCTUK pe3oHaHca. B kKadecTBe HaIVIsIHOIO MaTepHaJia HCIIOJIb30BaJjach
Ipe3eHTalls C aJTOPUTMOM M IpUMepaMH peIleHus 3ajiad 110 CJIOYKEHUE TapMOHUYECKIX
kKosiebanuii. B kadecTBe joMmariHero 3ajiaHus ObLIO 3aJIaHO PeIleHue 3aJiad Ha CJI0XKEHHE
rapMOHUYECKUX KOJIeOaHUII U BBIYKUCJIEHNE CIIEKTpa KoJiebaHUil 10 KapTOUdKe.

Tema jBeHAIIIATOrO YPOKa 110 MEXAHUYIECKUM KOJICOAHUSM U BOJIHAM IIOCBSIINEHA U3Y-
YEeHUIO aBTOKOJiebanuii. IBeHaIaThiil ypoK 10 MeXaHUIeCKUM KOJIEOAHUAM U BOJIHAM ObLI
nposeén 21.09.2017 B oaMHHAAIIATOM KJacce TEXHOJOTMIecKoro mpoduisda. JIBenaainarobrit
YPOK 10 MEXaHUYECKUM KOJIeOaHUSIM 1 BOJIHAM MOXKHO KJ1acCU(UIIMPOBATH KaK YPOK KOMOU-
HUPOBAHHOI'O THIIA, HA KOTOPOM PeIIaJUCh 3a/a49i Ha PacuéT (PU3NIECKUX XapPaKTEePUCTUK
aBTOKoJicOanuii. B KadecTBe KOHTPOJISI 3HAHUN KCIIOJIB30BAJICSI YCTHBINH OMPOC IO PEIICHUIO
3a/1a9 Ha BBIYUC/IeHNEe (PU3NIECKUX XapaKTEPUCTUK aBTOKoIebanuii. B KadecTBe HarIsiIHONO
MaTepuaJa UCIOJIb30BaJIach MPE3EHTAIUs C aJITOPUTMOM M ITPUMEPAMU PeIleHns 3a/a9 Ha
BBIYHCIEHIE (DUBNIECKIX XapaKTePUCTUK aBTOKoJebaHnii. B KadecTBe moMalrHero 3a1aHust
OBLIIO 3a/aHO PelleHrne 3a/ad Ha BbIYUC/IeHHEe (DUBNIECKUX XapaKTePUCTUK aBTOKOJIeOaHMit
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10 KAPTOYKe.

Tema TpuHAAIIATOTO YPOKa 10 MEXaHUIECKNM KOJeOAHUsIM U BOJIHAM IIOCBSIEHA U3y Ue-
HIIO PaCIPOCTPaHEHUsT BOJH B YIPYIOil cpeje, OTParXKeHUIO BOJIH, MEPUOINTIECKIM BOJTHAM.
TpunaanaTsiii ypok MO MEXaHUYECKUM KOoJieOaHUAM ¥ BoJiHaM ObL1 mposeiacH 23.09.2017 B
OJIMHHA/IIIATOM KJIacce TEXHOJOIMIeCKOro nmpoduiisd. TpuHaanaThii ypoK 10 MEXaHHnIeCKIM
KOJIEOAHUSIM W BOJTHAM MOKHO KJacCH(UIMPOBATh KaK yPOK HOBOI'O 3HAHUS, HA KOTOPOM
M3JIarajanch U 00CYZKIAJINCh OIPeIeseHIs U yPaBHEHNUsI, NCIIOJIb3yeMble JIJIsi OIIMCAHUSA pac-
IIPOCTPaHEHUsI BOJIH B YIIPYIOil cpejie, OTParKEeHNsT BOJIH, PACIIPOCTPAHEHNUS TEPUOINIECKIAX
BOJTH. Ha TpwHAIIaToM ypoke Mo MeXaHmIeCKUM KOJIEOaHUsIM U BOJTHAM BBOJSTCS (hU3MTIe-
CKHe XapaKTEePUCTUKN U yPaBHEHU JIJIs OIIMCAHUS IIPOIECca PaclpoCTPaHeHUs BOJIH B YIIPY-
roif cpeje, OTparKeHHsI BOJIH, PACIPOCTpaHEHUs IEePUOINIEeCKNX BOJH. B KavuecTBe HAIJIA-
HOI'O MaTepHuaJia UCIIOJIb30BaJICsS OIIOPHBINA KOHCIIEKT 10 PACIPOCTPAHEHHUIO BOJIH B yIPYTOi
cpejie, OTPazKeHUIO BOJIH, IEPUOINIECKIM BOJIHAM. B KadecTBe JOMAITHEro 3aaHus OBLIO 3a-
JIAaHO M3yUeHne 3aKOHOB M YPaBHEHUI pacpoCTpaHeHUsT BOJH B YIIPYTOii CpeJie, OTParKeHUTO
BOJTH, IIEPUOIMIECKAM BOJTHAM 110 KAPTOUKE.

Ha gersipHaaaToM ypoKe IIPOBOIMIICS 3a9€T B BAJIE YCTHOI'O OIIPOCa 110 TeMe, CBA3aHHOI
C M3YYEeHHEeM MeXaHHIeCKNX KoJeOaHmii 1 BOJH. UeThIpHAIIATHI YPOK IO MEXaHHIECKIM
KoJiebaHusIM 1 BoJiHaM ObLT poBeaeH 23.09.2017 B onumHHAIIATOM KJIacCe TeXHOJIOTTIeCKOrO
poduist. YeTbIpHaIAaTHI YPOK MOXKHO KJIaCCHMUIINTPOBATH KaK YPOK IIPOBEPKH 3HAHUIA 110
MeXaHMIeCKIM KoJieOaHUsIM U BOJIHAM. B KadecTBe JloMaITHEro 3aJaHus ObLT 3aJaH pas3dbop
3a/0a4 eIUHOTO TOCYIapCTBEHHOIO 9K3aMeHa 110 MeXaHHIEeCKUM KOJIEOAHUSIM U BOJTHAM.

AHaJIn3 COBPEMEHHOI'0 COCTOSIHUS T€MbI II0 MeXaHUYEeCKHM KOJie-
OaHUsIM W BOJIHAM B y4eOHMKaX (bM3UKM AJIs CTapHieil IMKOJIbI

[Ipoanamm3upyem yaeOHUKHU 110 (hUBUKE JJIsi 00IIe00Pa30BaTE/IbHBIX YICOHBIX YIPEXKIe-
Huii o Teme «MexaHuvdeckne KoJieOaHUs U BOJIHBI» JIJIs Kypca (DU3UKU B CTAPIIHX KJIaccax
0011100 Pa30BaTEILHOM IITKOJIBI.

B yuebnmke B. A. KacbsaroBa «@usuka 10 xipacc» maroro msmanus 2003 roma aBTop, B
OTJINYNE OT JAPYTUX YyIeOHUKOB, Pa3/Ie/InI MeXaHnIecKre KoJie0aHus U BOJIHBI Ha JIBE IJIABDI.
I'naBa 5 mox HasBanmeMm <« IuHaMuKa HEPUOJAMIECKOTO JBUKEHHUS» COCTOUT M3 TPEX Iapa-
rpacdoB 1o Mexanmdeckum Kojebanusam. [aBa 12 mox wazanuem «Mexanudeckue BOJIHBIL.
AkycTuKay MOJTHOCTBIO MMOCBSIIEHA MEXaHUIEeCKUM BOJIHAM M COCTOUT U3 MSTH Haparpados.
B yuebnuke B. A. KachsgHOBa TEKCT 0 MEXaHIIECKUM KOJIEOAHUSIM U BOJTHAM HAITMCAH OYeHb
UHTEPECHO U JIOCTYITHO, €CTh MHOI'O IIPUMEPOB ¢ PUCYHKAMU U IrpaduKaMu, B3/ BbIJIE/ICHbI
TEePMUHBI, 9TO OY€Hb YI00HO JjIsI U3YUeHUsI, ITOOBI JIyUIlle MOHITh TeMy 110 MEeXaHHIEeCKUM
KoJsiebanusM u BosiHaM. llociie TeM, CBSA3AHHBIX C M3yUCHUEM MEXAHUIECKUX KOJIeOaHuit u
BOJTH, B yueOHuke B. A. KacbsHOBa IpUCYTCTBYIOT KOHTPOJIBHBIE BOIPOCHI IO ITPOHICHHOT
TeMe U 3aJIa9n JJIsi CAMOCTOSITEIbHOTO pereHnsi ¢ orBeramu. llocite TeM, ¢BSIBaHHBIX C U3Y-
JeHneM MeXaHmdIecKnx Kojebanuit u BosiH, B yuebHnke B. A. KachsiHoBa j1arorcss OCHOBHBIE
OJIOYKEHUsT U (POPMYJIBI JIJIsT 0O0OIIEHNsT TEOPETUIECKOI0 MaTeprasia IMPOiIEHHBIX TEM.

B yuebnuke A. A. IIurckoro «Pusuka 10 kiacey TpuHammaroro u3ganus 2011 roga pas-
JIEJT TI0 MEXaHUKe 3aBepIaeTCs N3y IeHneM MeXaHnIecKnx Kosiebanuit u BostH. B yuebnuke A.
A. TIunckoro Mexanndeckue KoJjiebaHus U BOJIHBI M3YYAIOTCA B KOHIIE TIEPBOii TJIaBbI B OJINH-
HAJ/IIATOM M JIBeHaJIaToM mnaparpadax. Tema mo MexaHMYeCKUM KOJIeOaHUAM W BOJIHAM B
yuebnuke A. A. Ilunckoro packpbiBaeTcss KPaTKo, Kak moBTOpeHne. EcTh KOHTPOJIbHBIE BO-
IIPOCHI JIJTsl 3aKPEILIEHNsT TeMbI, 3aJIa4n JIJIsi CAMOCTOATEILHOTO PEIIeHUs], TPOIUCAHBI Tep-
MUHBI, IPUCYTCTBYIOT PUCYHKHU, 'paOUKN 1 MpuMepbl. B oTinvane oT Jpyrux y4eOHUKOB B
yaebnuke A. A. [TuHCKOTO ecTh MpUMephI penteHus 3a/1a49 ¢ MOAPOOHBIM Pa3bopPOM PeIreHnsT
3a/0a9 110 MEXaHUIECKUM KOJICOAHUSIM.

B yuaebnuke A. A. Ilunckoro «®Pusuka 10 kiaccey» mecroro n3manns 2020 roga pacemar-
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pUBAIOTCH MeXaHU4YecKue KoJiebaHus W BOJIHBI B KOHIE II€PBOI I'VIaBbl B CEMHA/IIIATOM U
BoceMHaiaToM maparpadax. B yueonuke A. A. Ilunckoro jgaHbl cBeJieHMs, HEOOXOUMBIE
JIJIs TIOBTOPEHUS TeMbI TaKue, Kak KojiebaHus, KojebarebHast CUCTeMa, CTPOCHUE BEIeCTBa,
yupyras cpeqa. B yuebnuke A. A. [Iunckoro mo MexaHndeckuM KOJeO0aHUAM JTAKOHIUTHO Ha-
MUACAH TEKCT, TPUCYTCTBYIOT IIPUMEPDI, PUCYHKHU, BbIJICJICHBI BCE TEPMUHDBI, UMEIOTCS 33191
C TIpUMepaMU pelleHns, 3aJa4qi JIJIsi CaMOCTOATETLHOTO PeIeHus, eCTh 3aJaHns C IIPe/i-
JIO?KEHUEM IIPOBECTHU MPOCThIe (pU3MUECKUe OIbIThI, HabJII0/IaeMble TOBCETHEBHOM YKU3HU, B
KOHIIe KaxKJI0if TEeMbI €CTb BOIIPOCHI JIjI 3aKPeIIeHns MPOoiiJIeHHoro Matepuasa. EeTh 3a1a-
HUsl, KOTOPbIE IOMOTYT OINEHUTH KaueCTBO 3HAHUN U YMEHUN yJalluXcsd, & TaKzKe COCTaBUTD
npecraByicHre 06 ypoBHE 3HAHUM 110 MEXaHUIECKUM KOJICOAHUSIM.

B yuebnuke JI. . Aunudeposa «Pusuka 10 kiaaccy Tperbero msmanus 2004 roja tema,
CBA3aHHAS C U3YyYEHUEM MeXaHUIeCKUX KoJjieOanuii U BOJIH, pasjie/ieHa Ha JiBe IVIaBbl. B e-
BATOI IJ1aBe 110J] Ha3BaHueM «MexaHudecKue KoyiebaHus» COJAEPIKUTCS IecTh maparpados.
B tpunaanaroit riaee o HazBanneM «MexaHUdecKne BOJTHBI. 3BYK» COJIEPKUTCS TSITH Ta-
parpadoB. B yuebHUKe TeMa 110 MEXaHUIECKUM KOJIEOAHUAM OObACHAETCA C OIBITAMH, €CTh
rpaukn, puCyHKH, (pOPMYJIbI, HO TEPMHUHBI He BBIJIEIEHBI I[BETOM. B KOHIIE KarK10i1 I1aBbl
€CTh 3aJIa9M JIJIT CAMOCTOSTETLHOTO PeIeHns, N KaK 3aJlaHne JIAI0Tcsd JadopaTopHble pado-
Tel. B yaebnuke JI. 1. AunndepoBa oTcyTCTBYIOT KOHTPOJIBHBIE BOIIPOCHI IIOCIE aparpados,
YTOOBI 3aKPENUTH MPOIIEHHDBIN MaTeprall.

Pe3ynbTaThl 11e1arormveckoro 3KCIiepuMeHTa 110 alipodaliuu MeTo-
JAUKM IIPEIoJaBaHUA TeMbI 0 MEeXaHNYeCKNM KOJIEOaAHUSAM U BOJI-
HaM B Kypce (pUu3uKM cTapHieii ImKoJIbI

B pamkax paboTbl ObLII BBIIIOJIHEH [TeJarOrIYecKnii SKCIEPUMEHT 110 allpoOaIli CICTEMbI
MIOJICOTOBKY TI0 Te€MeE, CBA3AHHON ¢ N3y4YeHneM MeXaHUYeCKNX KOIeOaHuii U BOJTH, BHEIPEHUN
pa3/IMIHbIX (OPM KOHTPOJI Ha OCHOBe (BU3MUECKUX 3aJa9 110 MEXaHUIeCKUM KOJeOaHu-
sIM U BOJTHaM. BO BpeMs IPOBEJIEHUS T1€/IarOTTIECKOTO SKCIEPUMEHTA B IIEPUOJL, ¢ 8 HOSAOPs
2021 roma g0 28 mexabps 2021 roma npoBommauch 3ausTus 1o ¢usnke MBOY «['umuazns
Ne34s, pacnosioxkennoii o ysiuie Psadukosa, qom 22a B ropoje YibsHocke. llemarornde-
CKHuii ’KcrepuMeHT 1poBojmics 1oy pykosojcTom E. C. [tpom. Cpenngasa mkosa Ne34
obuta ocHoBana 1 centsiopst 1965 roga. B 2007 roay mosyuunsia craryc rumuasuu. Bo Bpemst
poBejienus rearorndeckoro sxcrnepumenta B MBOY «'mvuazusa Ne34» nposojuiuck 3a-
HaTus 10 ¢huszuke. Kabuner pusukn Ne417 Haxoaurces Ha deTBEpTOM dTaxke 3panus MBOY
«'mvuazus Ne34». g peanuzaruu 6a30Boro (hpu3myueckoro oOpaszoBaHUsi B COCTAB IOMe-
meHnii Kabuuera (bU3UKN BKJIOYEHaA JlabopaTopus ¢ JiabopaHTCKoil KoMHaToi. Ilmomannb
nomerenns Kabmunera pusuku cocrasisger 66 KBaapaTHbIX MeTpos. [Litomaab nmomerennii
JIaDOPaHTCKUX KOMHAT COCTaBJIsIeT 32 KBaIpATHBIX MeTpa. Kitace ObLIT JIOCTATOYHO OCBEIEH-
HBIM U KOMQOPTHBIM Jij1si 00ydenud. B kiacce Obutn 15 mapt u 30 crynbes. Ha nepejneit
YaCTU 3aKpeIlIeHa KJIacCHas JIOCKa U KPaH, YCTAHOBJICH JIEMOHCTPAIIMOHHBINA CTOJI, HAJT JI0-
CKOIl BHUCHT IJIAKAT C 9JEKTPOMArHUTHON MIKaJoi. PsamoM ¢ JeMOHCTPAIMOHHBIM CTOJIOM
PACITOJIOXKEH YIUTETbCKUN CTOJI U KoMIbioTep. Ha mpaBoil 4acTn cTeHbl HAXOAATCH CTEH/IbI,
KOTODBIE JIAIOT YUIAIIUMCS [IPEJICTABICHIE O HEKOTOPBIX (DU3MIECKUX sIBJICHUAX B Kypce (u-
3UKU cTapiieil mKoJbl. B kabuHeTe pU3UKM UMEIOTCS HarJIsTHbIE TIOCOOUS B BHUJIE ILJIAKATOB
u TadsuI 110 pusuKe, yuebHoe 060pyI0BaHue I JIEMOHCTPAIUI 1 IPOBEIeHNS J1abopaTop-
HBIX PadOT 1o (pU3NKe, TEXHUIECKHE CPEJICTBA OOYUEHNs B BHJE KOMIBIOTEPA, IMPOEKTOPA,
MHTEPAKTUBHON Jocku. B kabunere (bU3MKM MMeeTcs MPOTUBOIOYKAPHBIN NHBEHTAPh, yIJIe-
KHUCJIOTHBIM OTHETYIIUTE/Ib U AIITeYKa CKOPOIl ITOMOIIM, KOMILIEKT YIeOHbIX KHUT 110 (DU3UKE
10 TIPOrpaMMe IIKOJIbl; MHBEHTApHAs KHUTA YIéTa 000pyI0BaHUs, MeOe, IPUCIIOCOD/IeHUT
U JIITEPATYPbI; TOJIHBIH KOMILJIEKT TEXHUYECKOH JIOKYMEHTAINN, BKIIIOYAIONIHI [TaciopTa Ha
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cpejicTBa O0yYeHHs, PYKOBOJICTBO 10 MCIHOJIB30BAHUIO U MHCTPYKIIMIO MO0 TEXHUKe Oe30mac-
Hoctu. BaxkeH He TOJILKO cam mpoliecc o0ydenus: (pu3ukKe, HO M MPABUILHO O(OPMIIEHHDI
Kabuner pu3uku. Xopomnit Kabuner (HU3UKU CIIOCOOEH IepeaBaTh yUIAIIIMCs BCIO HHMOP-
MaIuio 006 m3ydaeMbIXx TeMaxX (pusuku. B jabopantckoii KomHaTe 1Mo (pU3MKe YCTaHOBJIEH
CTOJI JIJI TIOJITOTOBKY JIEMOHCTPAITUI 1 ONBITOB K YpoKaM 1o dusuke. B 1abopaHTCKOI KOM-
HaTe MO (pU3MKe YCTAHOBJIEHBI MKaMbl /I XPaHEHUS JIEMOHCTPAIMOHHOTO 0DOPY/I0BAHUS
o dusnke, 06OPyIOBaHUsA I IPOBEJIeHNs J1aOOPATOPHBIX PA0OT 10 (BU3MKe 00y UAIOIIH-
Mucs u uzutdeckoe o0opyoBaHue, MIPeIHA3HAYCHHOE JIJIsl TTPOBE/ICHUs JEeMOHCTPAIMOHHBIX
9KCIIEPUMEHTOB U JIADOPATOPHBIX PAOOT 10 (hU3UKE.

Jl1st cocTaBieHNs 33/ 1aHUI, HCITOTB30BAHHBIX B XOJI€ MeJJarOrMIecKOoro SKCIepuMeHTa, Obl-
Jla BBIOpaHa TeMa M3 MeXaHUKH, CBA3aHHAd C NU3ydeHNeM MeXaHNYeCKUX KoJIeOaHUil M BOJIH,
COOTBETCTBYIOIAs YIVIYOJIEHHON TporpaMMe u3ydeHus (pU3nKu B cTapiieil cryneHu ooreob-
pasoBaTesbHOI MIKoJIbl. Bo X0/1e poBeieHns e arorniaeckoro SKCIepuMeHTa IPOBO/IUINCH
TPHU MIPOBEPOYHBIE PAOOTHI 110 TEME, CBI3aHHONW C M3YUYCHHEM MEXAaHUIeCKUX KOojieOaHuii u
BOJIH, B CTApIINX KJaccax o0Ieodbpa30BaTeIbHOM IITKOJIbI.

M BxogHaa paboTa
W CamocToATENEHEA paboTa
W HoHTponeHaa pabota

KoavvecrBo oTMeToK

[
[
[

—

5 4 3 2 H,a

OTmMmeTHM 2a npoeepouHbie paboTel

Puc. 1. PesynbraThl mpoBepodIHBIX pabOT 10 MEXaHMYECKUM KOJIEOAHUAM W BOJIHAM B 9KCIIE-
PUMEHTAJILHON I'pyIIIIE.

Ha puc. 1 npuBesieHbl pe3ysbraThl TPEX MPOBEPOUIHBIX paboT 10 dbusnke (BXomHasd, ca-
MOCTOSITEIbHAsI, KOHTPOJIbHAsI) B 9KCIEPUMEHTAIBHON IPYIIIe BO BpeMsl IIPOBEJICHUST Te/Ia-
FOTUYECKOr0 SKCIIEPUMEHTA.

Ha puc. 2 npuseiero n300pazkeHne rucTOrpaMMbl CTEIIeHN 00y IeHHOCTH YIaIluXCs SKCIIe-
PUMEHTAJILHO IPYIIIBI 10 PE3Y/IbTaTaM BBIIIOJTHEHUS IPOBEPOUHBIX PAOOT M0 MEXaHUIECKUM
KOJIeDaHUSIM U BOJTHAM BO BPEMsI IIPOBEJICHUS [1€JIJATOTMIECKOT0 IKCIIEPUMEHTA. Y POBEHD CTe-
IIeH O6yquHOCTI/I Ha BXO,Z[HOfI pa6OTe II0 MeXaHNYEeCKUM KOJIe6a,HI/IHM 1 BOJIHAM JIEZKUT B
00JIaCTH JOITYCTUMOTO WU KOHCTPYKTHUBHOTO YPOBHS OOYYIE€HHOCTH. Y POBEHB CTENEeHU 00y-
YEHHOCTH HA CaMOCTOSTEJbHON paboTe Mo MeXaHWYeCKHM KoJieDaHusIM M BOJHAM pabdboTe
JIEXKUT B 00JIACTU ONTUMAJILHOIO WM TBOPUYECKOI'O YPOBHs: OOYYEHHOCTHU. Y POBEHL CTelle-
HU OOYyYEHHOCTU Ha KOHTPOJILHOM padoTe M0 MeXaHUIeCKUM KOJIEOAHUSIM U BOJIHAM paboTe
JICZKUT B O6J'IaCTI/I OIITUMAJIbHOI'O MJIM TBOPYECKOI'O YPOBHSA O6y‘{eHHOCTI/I.
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N IHCNepUMEHTANEHEA rpynna
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BxoAaHan paboTa CamocToATensHaA HoHTpOAEBHEA
paboTa pabaTa

MpoBepouHble paboTbl

Puc. 2. Crenenb 06y4IeHHOCTH yUAIIXCA SKCIEPUMEHTAJILHON IPYTIIIBI IO PE3yJIbTaTaM BbI-
MOJTHEHUST TTPOBEPOYHBIX PAOOT 10 MEXaHMYEeCKNM KOJIeOAHUSAM H BOJTHAM.

IHCMERMMEHTANEHEA TPYNNa
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Buonanan pabota CamoCcToATENEHEA KoHTponeHana paboTa
paboTta

MNpoeepouHeie paboTei

Puc. 3. YcnieBaemocTh ydanuxcs SKCIIEpUMEHTAIbHOM I'PYIIIBI IO Pe3yIbTaTaM BbIIOJHEHU
MIPOBEPOYHBIX pabOT MO MEXaHMYECKUM KOJIEOAHUSM U BOJIHAM.

Ha puc. 3 IIpuBeJcHO I/1306pa}KeHI/Ie THCTOI'PaMMBI yCIIEBACMOCTHU YYalllUXCA IKCIIEPHUMEH-
TaJIbHOI I'PYIIIBI 110 PE3yJibTaTaM BBIIIOJITHEHUA IIPOBEPOYIHBIX pa60T II0 MeXaHN4YEeCKNM KO-
JebaHnsIM U BOJIHAM BO BpeMd IIpOBeJCHUA I1eJalrOrn4eCKOro sKCiiepuMeHnTa.
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N 3RCnepMMeHTaEABHEA FPYNNa
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BxogHan paboTa CamocToAaTensHaa KoHTponeHaA paboTa
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MNpoeepoureie paboTel

Puc. 4. KagecTtBo 3HaHUil yJamumxcs SKCIIEPUMEHTAIBHON I'PYIIBI IO Pe3yIbTaTaM BBIIOJI-
HEHUsI IIPOBEPOYHBIX PAOOT MO MEXaHNIECKUM KOJEOAHWSIM U BOJTHAM.

Ha puc. 4 npuBeeno nzodpaKenne rucTorpaMMbl KQ4eCTBA 3HAHUN YIAIIUXCA SKCIIEPU-
MEHTAJILHOH T'PYIIIBI TI0 PE3y/IbTaTaM BBIIOJTHEHUS IIPOBEPOYHBIX PAOOT 110 MEXaHUIECKUM
KOJIeOaHUSM U BOJIHAM BO BPEMsl IIPOBEJICHUSA 11€/IarOIMIEeCKOT0 SKCIIEPUMEHTA.

N 3HCnepuMMeHTaAEHEA FPYNNa
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BxogHan paboTa CamorCTOATENBHEA HKOHTpoOAbHaA paboTta
pabaoTa

MNpoeepouHeie paboTel

Puc. 5. Cpe,ILHHH OTMETKa Yy4YallluXCsd SKCHepI/IMeHTaJIbHOﬁ I'PYIIIBI 110 pe3yJibTaTaM BBIIIOJI-
HEHUA ITPOBEPOIHBIX pa60T 10 MEXaHUYECKUM KOJICOAHUAM U BOJIHAM.
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Ha puc. 5 npuBejieHO TECTOrpaMMBbI CPEJIHUX OTMETOK YYAIUXCH KCIEPUMEHTAHLHO
CPYIIIBI 110 Pe3y/bTaTaM BBIIOJHEHHS ITPOBEPOYHBIX pabOT MO0 MEXaHUIECKUM KOJIEOAHUSIM
u BostHaMm. Habsromaercs poct cpejnero 6ajiia OTMETOK 110 IIPOBEPOYHBIM paboTaM B X0j1e
n3y4deHunsd TEeMbI 110 MEXaHNMICCKHUM KO.He6aHI/I5{I\/I 1 BOJIHAM.

Pe3yabTraThbl aHaamn3a ycrieBaeMOCTH MO (pU3NKe M COMOCTABJIEHE
C pe3yJbTaTaMu pacdeéra OMOPUTMOB BO BpeMs IeJarormvieckoro
dKCIIEpUMEHTA

Bo Bpems 1e1arorneckoro SKCuepuMenTa MPOBOJIN/ICS aHAINS3 YCIEBAEMOCTH 110 (hU3UKE
U COTOCTaBJICHHE C Pe3yJbTaTaMu pacdéTa OMOPUTMOB yUEHHUKOB BO BpeMsl IIPOBEPOUHBIX U
KJIIOUEBBIX paboT 110 (pusnke.

Vuenuk 1 na Bxojnoit padore, nposeaéunoit 09.11.2021, mosyunit ormeTKy “xXoporo”; Ha
CaMOCTOSITEJIbHON pabore, ipoBeacHHon 25.11.2021, motyamsi oTMETKY “OTJINYIHO”, KOHTPOJIb-
HO#t pabote, mposeaennoit 07.12.2021, mosydua orMeTrKy “OTJUYHO”. YUeHUK 1 BBITOJTHSLI
BXOJHYIO paboTy 1o (pusmke ¢ nokaszareseM (pU3NIECKOro COCTOAHU 110 bnopurmam 98%, ¢
HoKa3aTeseM SMOIMOHAILHOTO COCTOAHUSA 110 buopuTMaM -22%, ¢ moKa3aTeeM MHTELICKTY-
aJILHOrO cocTosgHud 110 buopurMaM 62%, ¢ mokasareseM OOIIEro COCTOAHUS 10 OMOPUTMAM
46%. YueHuK 1 BBIIOHAI CAMOCTOSTEILHYIO paboTy 110 (pU3MKe ¢ okazareseM (hU3nIeCKOro
cocTosgaua 1o oumopurMaMm 14%), ¢ mokaszareseM 3MOIMOHAJILHOIO COCTOSHUAA 110 OMOPUTMAM
-100%, ¢ mokaszaTesieM MHTEJIEKTYAJbLHOIO COCTOAHMs 1o OmopurMam -46%, ¢ mokasare-
JIeM obm1ero cocroguus 1o ouopurmaM -44%. Y4aennk 1 BBIIOIHAI KOHTPOILHYIO paboTy 110
dusuke ¢ nokazarenaeMm pU3NIECKOro cocTodnusd 1o oumopurmam 0%, ¢ mokasaresaeMm 3MOIUo-
HAJLHOTO cocTosiHust 110 6Guopurmam 90%, ¢ nmokasarejeM MHTEIEKTYaIbHOTO COCTOSHUS 110
6uopurmaM -37%), ¢ mokazareseMm o0IIero cocTosHns 1o omopurmam 18%.

Vdaenuk 2 Ha BXoJHOI pabore, npoBeaénnoit 09.11.2021, mory4umt oTMeTKy “XopoIno’, Ha
caMoCTOATe/IbHOI paboTe, mpoBeaénnoit 25.11.2021, moaydusa oTMeTKy “yI0BJIETBOPUTEb-
HO”, Ha, KOHTPOJIbHOI padoTte, niposeiénnoit 07.12.2021, mosryunsi oTMeTKy “Xoporo”. Y4eHuk
2 BBITIOJIHSAJ BXOTHYIO PAabOTY 110 (pU3KKeE ¢ TToKazaTeaeM (pU3nIecKOro COCTOSHUS 110 OMOPUT-
MaM -27%, ¢ mokazaTeseM 3MOIMOHAJIBLHOIO COCTOAHUA 110 GuopurMaMm 78%, ¢ mokasaresem
UHTEJJIEKTYaJILHOIO COCTOAHUS 110 buopur™aMm -54%, ¢ mokasareseM obIIEro COCTOSHUS 110
ouopurmaM -1%. Y4eHuK 2 BBIIOJIHSAI CAMOCTOATEILHYIO PaboTy 110 (PU3KKE ¢ MOKA3ATEIeM
dusmaeckoro cocrognusa o omopurMmam -82%, ¢ mokasaTeseM SMOIMOHAILHOTO COCTOSTHUSA
1o 6uopurmam -97%, ¢ nokazaTeseM MHTELIEKTYaIbHOIO COCTOSHUA 110 bunoputMam 62%, ¢
HoKaszareseM OOIIero cocrosduus o ouopurMaM -39%. YueHuK 2 BBIIOJIHSI KOHTPOJIbLHYIO
pabory 10 pusuKe ¢ nokazarejgeM (PU3NIECKOro cocToaHus 1o duopurmaMm 89%, ¢ mokasa-
TeJIeM SMOIMOHAIBLHOIO COCTOSTHUS 110 brnopuTMaM 78%, ¢ mokazaTeseM HHTEJIEKTYaJIbHOTO
cocrogausa 1o 6uopurmam -100 %, ¢ nokazaresrem obmero cocroanus mo omopurmam 22%.

Yuenuk 3 Ha BXO/HOU padore, mposejennoit 09.11.2021, momy4umsi orMeTKy “yJ10BJIETBO-
PUTEBHO ), HA CAaMOCTOATEIbHON pabore, mpoeacHnoit 25.11.2021, moay4unn oTMeTKy “yi1o-
BJIETBOPUTEILHO ', Ha KOHTPOJIbHO# padore 1o dusuke, mpopegacuuoin 07.12.2021, moayqum
OTMETKY “XOpoIro’. Y4eHUuK 3 BBINOJIHI BXOJAHYIO paboTy 1o (busnke ¢ mnokaszareaeM ¢pu-
3UYECKOro cocTostHust 1o 6uopurmam -90%, ¢ mokasareemM SMOIMOHAJBHOIO COCTOSTHUS 110
ouopurmaMm 80%, ¢ moKazaTeaeM MHTEICKTYAJILHOIO COCTOSHEA 110 buopurmaMm 76%, ¢ 1mo-
KazaTeseM OOIIero cocrostuud 1o omopurmam 22%. YYeHUK 3 BBIIOJHSI CAMOCTOATEILHYTO
paboty 1o dpusnke ¢ mokasareaeM pU3NIECKOro cocrognus mno omopurmam 40%, ¢ mokasare-
JIEM SMOIMOHAIBLHOIO COCTOAHUS 10 GuopuTMaM -62%, ¢ nokasarejgeM UHTEIEKTYATLHOTO
cocrosgnug 1o 6uopur™maMm -81%, ¢ nokasaresem obuiero cocrognus 1o oGuopurmaMm -35%.
V4eHuK 3 BBINOJHS KOHTPOJIBHYIO PAOOTY 110 (bU3UKE ¢ IoKa3aTeeM (PU3NIECKOTO COCTOSI-
Hus 110 GuopurMaM -27%, ¢ moKazareaeM 3MOIMOHAIBHOrO cocToanus 1o ounopurmam 90%,c
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HoKa3aTeJeM MHTEeJLIEKTYaJIbHOr0 cocTogHud 1o omopurmam 97 %, ¢ mokasareseMm o0IIero
cocrosgnus 1o omopurmam 53%.

Vuaenuk 4 Ha BXOomHON pabore, nposeacruoi 09.11.2021, moaydm oTMETKY “OTIUIHO’,
Ha CAMOCTOATE/IbHOM padoTe, rposeacaHoi 25.11.2021, mory4uni oTMeTKy “XopoIno”, Ha KOH-
TpoJsibHO# pabore, mpopeaéunoit 07.12.2021, nosyama oTMeTKy “OTHYHO’. Y4UeHUK 4 BBI-
MOJTHSIJT BXOJIHYIO paboTy 10 (pU3UKe € IMoKazaTejeM (DU3NIECKOTr0 COCTOSHUs 10 OMOPHUT-
maM 73%,c mokazaTeseM 3MOIMOHAJILHOIO COCTOAHHA 110 buopuTMaMm -22%,c mokasaresem
HHTEJLICKTYAJILHOIO cOCTOAHus 110 buopurMmam 81%, ¢ mokazareaem o0IIEro COCTOSHUS 110
onopurmaM 44%. Y4ueHuK 4 BBIIOJIHI CAMOCTOATE/ILHYIO paboTy 10 (PU3HUKE ¢ MOKA3ATE/IEM
dusmaeckoro cocrognusa no dmopurMmam -89%, ¢ mokazareseM SMOIMOHAILHOTO COCTOSTHUA
no 6uopurmam 62%), ¢ mokazareaeM MHTEJLIEKTYaJILHOIO COCTOAHUS 110 GuopurmaM -76%, ¢
HoKazaTeyeM O0LIero cocroanus 1o ouopurmaM -34%. Ydenuk 4 BBIIOJHSI KOHTPOJIBLHYIO
paboTy 10 pusnKe ¢ mokazarejeM (PU3XIECKOr0 COCTOAHus 110 buopurmaMm 82%), ¢ mokasa-
TeJIeM SMOLIMOHAILHOIO COCTOSHUA 110 buopurmaM -22%,¢ mokasareaeM MHTEeJLUIEKTYaILHOTO
coctognuga 1o ouopurmam 0 %, ¢ nokazaresem obmiero cocrosguusa 1o ouopnrmam 20%.

Vdaenuk 5 Ha BXOHOM padboTte, nposeacéauoi 09.11.2021, morydua oTMeTKY “OTJIMIHO”, Ha,
CaMOCTOSITEJIbHON paboTe, mposeaénnoit 25.11.2021, mosyyumsi orMeTKy “OTIMYHO”, HA KOH-
TPOJIbHOI pabore, posenéunoit 07.12.2021, moaydui OTMETKY “XOpOIIo”. YYeHUK 5 BBIIOJI-
HSIJI BXOJHYIO paboTy 1o Gpusuke ¢ mokasaresaeM (pu3ndeckKoro cocroguns 1o ounopurmam 0%,
¢ IoKazaTeseM SMOIUOHAILHOIO COCTOSHUA 110 GuopurMaM -22%,¢ moKa3aTeeM MHTE/LIeK-
TyaJbHOI'O COCTOSHHUS 110 GropurMan -19%, ¢ mokazaresaeM oOIIEro COCTOAHUS 110 OMOPUTMAM
-14%. YueHuk 5 BBIIOJIHSII CAMOCTOATEILHYIO PAbOTY 10 hU3KKe ¢ oKasaTeaeM (hU3HIECKO-
ro cocrosinug 1o ouopurmam 0%, ¢ moKasareseM SMOIUOHAIBLHOIO COCTOSHUS 110 OMOPUTMAaM
-62%), ¢ nmokazareseM MHTEJLIEKTYAJIbHOTO COCTOSTHIA 110 6GuopurMam76%, ¢ nokazaresirem 00-
Iero cocrosuus 1o 6uopurmaMm 4%. YaeHuk 5 BBIIOIHAI KOHTPOJILHYIO paboTy 110 (hU3UKe ¢
nokazaresieM (pU3MIECKOro coCTosHuA 110 brnopurMam 98%, ¢ mokasaTeseM SMOIIOHAILHOIO
cocrostHust 110 GuopuTMam -22%, ¢ mokazaTesieM UHTEIEKTYAILHOIO COCTOSTHUS 110 OMOpUT-
maM -91 %), ¢ nokazareseMm obIero cocrosiuus 110 6GuopurMam -5%.

VYuenuk 6 Ha BXOHO# padboTe, poseaénHoit 09.11.2021, moayunyi oTMeTKy “XopoIo”’, Ha
CaMOCTOATE/IbHOI paboTe, nposeacuuon 25.11.2021, nmoydua oTMeTKy ‘XOpOoIo”’, Ha KOH-
TPOJILHO# pabote, mposeacHHoM 07.12.2021, moaydnsi oTMeTKy “Xoporro”. Y4ueHuK 6 BbIIOJ-
HsIJT BXOJHYIO paboTy 1o (pusmke ¢ rnokasarejeM (PU3NIECKOTO COCTOSIHUA 110 OMOpUTMAaM
-73%, ¢ mokazaresieM SMOIMOHAILHOIO COCTOSHUSA 110 buopurMmaM -22%, ¢ mokasarejeM UH-
TEJLIEKTYaIbHOIO COCTOAHUS 110 OuopurmaM -37%, ¢ mokasarejaem OOIIEro COCTOSHUS 110
onopurmaM -44%. Y4eHnK 6 BBIIOJIHAT CAMOCTOATEILHYIO PaboTy 10 (PU3HKE ¢ MOKA3ATE/IeM
busngeckoro cocrostaust 110 GuopuT™Mam -40%, ¢ nokazaresgeM SMOIUOHATHLHOTO COCTOSHUS
1o GuopurmaMm 62%, ¢ moKazaTeseM MHTE/ICKTYaIbLHOrO COCTOAHUS 110 buopurmam 46%, c
nokazaTejeM OOIIero cocrogHud 110 omopurmaM 23%. YdeHuK 6 BBIIOIHAI KOHTPOJILHYIO
pabory 1o dpusuKe ¢ nokazaresaeM (GU3NICCKOr0 COCTOSHEA 110 buopurMmaM 52%, ¢ mokasare-
JIEM 3MOIMOHAJBLHOIO COCTOSTHUS 10 GuopurMaM -22%, ¢ 1moKasareaeM MHTELIeKTYaIbHOIo
cocrosgnus 1o omopurmam -97 %, ¢ mokazaresem o0mmero cocrognus mo ouopurmam -22%.

Vuaenuk 7 Ha BXoJHO# pabore, nposeacuuoit 09.11.2021, moaydmn oTMeTKY “XOpOIo’,
HA CaMOCTOSATEIbHOM pabore, nposeiaénHon 25.11.2021, nosy4uun oTMeTKy “orjindHo ', Ha
KOHTPOJIbHOI pabote, mposeaénnoit 07.12.2021, nosxyuma orMeTKy “Xoporrno”. Y4eHuK 7 BbI-
MIOJIHSAJI BXOJIHYIO paboTy 10 (pu3uke ¢ mokasaresaeM (GU3NIECKOTO COCTOSHUs 110 OMOPUT-
MaM -52%, ¢ mokazareseM 3MOIMOHAJIBHOrO cocroanusa no omopurmam 0%, ¢ mokaszaresem
MHTEJIEKTYAIBLHOTO COCTOsHus 110 OuoputMmam 62%), ¢ nokasareseMm OOIIEr0 COCTOAHUSA 110
ouopurmaM 3%. YueHHK 7 BBIIOJIHSI CAMOCTOATEILHYIO paboTy 10 (PU3HMKE C IOKA3ATE/IeM
dusugeckoro cocrognus 1o duopurmam -63%, ¢ mokasareseM 3MOIMOHAILHOIO COCTOSTHUA

no 6uopurmam -43%, ¢ mokaszaresieM MHTE/IEKTYaJIbHOrO COCTOAHMs 1o buopurmam -69%,
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¢ moKaszaTesieM 00IIero cocTognus 1o ounopurMam -59%. YueHuk 7 BBIIOJIHSI KOHTPOJIbLHYIO
pabory 10 (usuKe ¢ nokasarejaeM (pU3NIECKOrO COCTOSHUSA 10 bumopurMaMm 73%,c 1moKasza-
TeJIeM SMOIMOHAIBLHOIO cocTosiHus 1o 6uopurMam 0%, ¢ mokasareaeM MHTEJJIEKTYaJIbHOTO
cocrosausg 1o 6uopurmam 100 %, ¢ nmokasarenem obiero cocrosuus 1o omopurMam 58%.

Ydennk 8 Ha BXOJIHOI padore, mposeaénnoit 09.11.2021, morydua oTMeTKY “yI0BI€TBOPH-
TEJILHO”, HAa CAMOCTOSTE/IbHON pabore, npoBenéHHoN 25.11.2021, moyrydmnsi oTMeTKY “XOPOIIIo
" Ha KOHTPOJIbHO pabore, nmpoeaeunoit 07.12.2021, moryumsi oTMETKY “OTJIMYHO”. YV UeHuK 8
BBITIOJTHSLT BXOJIHYIO paboTy 110 (bu3mKe ¢ mokazarejaeM (GU3NIECKOr0 COCTOSHUS 110 OMOPUT-
maM -94%,c mokazareseM 3MOIMOHAIBLHOIO COCTOSHHA 110 buopnrMmaM -62%.c mokaszareiem
UHTEJJIEKTYAJILHOIO COCTOAHMA 110 OmopurMmaM 37%, ¢ mokasaTeseM OOIIEro COCTOAHUS II0
ouopurmaM -40%. YueHnK 8 BBIIOIHAI CAMOCTOATEILHYIO paboTy 10 (PU3HKE ¢ IIOKA3ATEIEM
dbusngeckoro cocrosinus 110 Guopurmam 63%, ¢ mokasareseM 3MOIMOHAILHOIO COCTOSHUS
1o 6uopurmam 22%, ¢ mokazareaeM MHTEJLIEKTYAJIbHOINO COCTOAHUA 10 buopurmaM -28%, ¢
nokasarejieM O0IIEro cocrosuus 1o ouopurMaM -19%. Ydenuk 8 BBIIOJHSI KOHTPOJbHYTO
pabory 1o dpusuke ¢ nokazaregeM (HU3NIECKOrO COCTOAHU 110 buopur™am -52%, ¢ mokasa-
TeJIeM SMOIMOHAILHOIO COCTOSHIA 110 GuopuTMaM -62%, ¢ IIoKasaTeaeM HHTEIeKTYaJIbHOTO
cocrognusg 1o buopurmam -54 %, ¢ mokazaresem o0IIero cocTosHus 1o buopurmam -56%.

Vaenunk 9 Ha BXoaHOI pabore, npoBeaénnoit 09.11.2021, mory4umr oTMeTKy “XopoIrno’, Ha
caMoCTOATeIbHOM paboTe, ipoBeiéHHON 25.11.2021, mostyuni oTMeTKY “y/I0BJIETBOPUTETHHO
" Ha KOHTPOJIbHOI pabore, mpoBeaénnoit 07.12.2021, morydua oT™MeTKy “Xoporrno”. Y deHuk 9
BBITIOJIHSAJT BXOJIHYIO paboTy 10 (hU3UKe ¢ IMoKazarejaeM (PU3NIECKOTO COCTOSTHUS 110 OMOPUT-
maM -14%, ¢ nokazareseM 3MOIMOHAILHOIO COCTOSHUA 110 brnopuTMaM -62%), ¢ mokasareiem
UHTEJJIEKTYaJILHOrO cocTostHusI 110 Ouopurmam 95%, ¢ mokasaresieM 0OLIEro COCTOSHUS I10
ouopurmaMm 6%. Y4eHNK 9 BBIIOJIHSI CAMOCTOSATEILHYIO paboTy 10 (PU3NKE C MOKA3ATEIEM
dusmaeckoro cocrogaua 1o Guopnrmam 98%, ¢ mokasaTeseM SMONMOHAILHOIO COCTOSTHUSA
no 6uopurmam 90%, ¢ mokazaTeseM MHTEIEKTYaJIbHOIO COCTOSHMA 110 OmopurMam -97%,
¢ mokazareseM obmero cocrognug 1mo ouopurmaMm 30%. YueHuk 9 BLIIOIHAT KOHTPOJILHYIO
pabory 1o pu3KKe ¢ HoKazareaeM (pU3NIECKoro cocroguns 1no buopurmam -100%, ¢ mokasa-
TeJIeM SMOIMOHAIBLHOIO COCTOSIHIA 110 buopuTMaM -62%, ¢ IoKasareeM HHTEIEKTYaJIbHOTO
cocrosgnusa 1o 6uopurmam 81 %, ¢ nmokasareseM oOIIEro coCToAHu 110 bumopuTMam -27%.

Vaenuk 10 Ha BXoHO#M padote, mpoeaénnoit 09.11.2021, moaydni oTMeTKy “Xoporo”, Ha
CaMOCTOSTE/IbHOM paboTe, npoBeaéHHOoN 25.11.2021, moyryan oTMETKY “y/I0BJIETBOPUTEIHHO
" Ha KOHTPOJILHOIT pabdoTe, nposeaénnoii 07.12.2021, moytyuni ormeTky “xopormo”. ¥Yuenuk 10
BBITIOJIHAJI BXOJIHYIO paboTy 110 (hU3UKe ¢ MoKazarejaeM (PU3NIECKOTO COCTOTHUS 110 OUOPUT-
MmaM -82%, ¢ moKazareseM 3MOIUOHAJILHOTO cocTosgnus 110 onopurmaMm 100%, ¢ nmokazarerem
UHTEJUIEKTYaJIbLHOrO cocTosgHms 110 omopurMmam 95%, ¢ nmokasaresnreM OOLIEr0 COCTOAHUS II0
ouopurmaMm 38%. Yuenuk 10 BLIIOIHAI CAMOCTOATEILHYIO PAGOTY 110 (PU3HUKE C IIOKA3ATEICM
dbusngeckoro cocrosinug 1o GuopurMmam 82%, ¢ mokazareaeM 3MOIMOHAJILHOIO COCTOSHUS
o 6uopurmam -90%, ¢ 1moKazareneM WHTE/LIEKTYAILHOIO COCTOSHUS 110 brnopurMam -97%, ¢
nokasareyieM o0mero coctosduus 1o omopurmamM 35%. Yuennk 10 BBINTOJIHSI KOHTPOJbHYTO
paboTy 1o dhusnke ¢ nokazareaeM (pU3MICCKOr0 COCTOAHU 110 GuopurMmaM -73%, ¢ mokasare-
JIEM SMOIMOHAIBLHOTO cocTosiaus 110 buopurmam 100%, ¢ mokasareneM UHTEIEKTYATLHOTO
cocrognusg 1o ouopurmam 81 %, ¢ mokazaresem obmero cocrogauus 1o omopurmam 36%.

VYuenuk 11 Ha BxojaHoit padore, npoeénnoit 09.11.2021, moyuna oTMeTKy “ya0BIETBO-
PUTEJBHO”, HA CAMOCTOATENILHON pabore, mposeacHuoi 25.11.2021, moyryums oTMEeTKYy “Xo-
poIIo”; Ha KOHTPOJILHOI pabore, mposeacunoi 07.12.2021, moaydua oTMeTKY “yI0BJIECTBOPH-
TeJIbHO”. YueHuK 11 BBIIOJIHSI BXOJIHYIO PabOTy 1O (pU3MKe ¢ IoKazaresjgeM (pU3nIecKoro
cocrosinug 110 6uopurmaM 89%,c mokaszaresaeM 3MOLUOHAILHOIO COCTOSHUS 10 OMOPUTMAM
97%,c nmokazaTeyieM HHTELIEKTYAJILHOIO COCTOAHUS 110 GuopurmaM -46%, ¢ mokasareiem 00-
mero cocTosgHud 1o omopurmMaM 47%. Yaenuk 11 BBIIOJIHAT CAMOCTOSTEILHYIO PaboOTy 110
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dusuke ¢ nokazareseM (GpU3MICCKOrO COCTOAHUS 110 buoput™maM -73%, ¢ mokasaresaem aMo-
[MOHAJILHOI'O COCTOSTHUSA 110 OuoputMam -97%, ¢ mokasarejieM MHTEJIEKTYaJIbHOIO COCTOsI-
Hus 1o buopurmam 37%, ¢ nmokazaresieM odIIEro cocTostHus 110 6GuopurmaM -44%. Yuenuk 11
BBITIOJTHSLT KOHTPOJIBHYIO PAOOTY 110 (hU3MKE ¢ ToKa3aTeeM (PU3nIeCKOro COCTOSHUS 10 OMO-
purmam 63%,c moKazaTeseM SMOIMOHAIBLHOIO COCTOSHEA 110 brnopur™am 97%, ¢ mokasareiem
MHTEJICKTYAJILHOIO COCTOAnus 1o onopurMam 46 %, ¢ mokazaresaeM oOLIEr0 COCTOSHUS II0
onopurmaMm 69%.

Vuenuk 12 Ha BXOmHOI pabdore, mposeaénnoit 09.11.2021, mosydmir oTMeTKy “OTINIHO”,
Ha CaMOCTOATEIbHOI paboTe, iposeiénuoit 25.11.2021, moryuni oTMeTKy “OTJIMYHO”, Ha KOH-
TPOJILHO# padoTre, nposeacaHoi 07.12.2021, motydaus oTMeTKy “Xoporno”. Y4ueHukK 12 BbIoJI-
HsIJT BXOJIHYIO paboTy 1o (pusmke ¢ rnokasarejeM (PU3NIECKOTO COCTOSIHUA 110 OMOpUTMaM
73%,c mokazaTesieM 3MOIMOHAJILHOIO cocTosgHus 1o ouopurmam 0%, ¢ moKasaTeeM HHTE-
JIEKTYaJIbHOrO cocTosinud 110 ouopurmam 10%, ¢ mokasaresem OOIIEro COCTOSTHHS 110 OHO-
purmam 28%. YdeHuk 12 BBIIOIHAI CAMOCTOATEILHYIO PaboTy 10 (BU3HMKE ¢ MOKA3ATe/IeM
dusmaeckoro cocrognusa no omopurmam -89%, ¢ mokazareseM SMOIMOHAILHOTO COCTOSTHUA
no 6uopurmam 43%), ¢ mokazareaeM MHTEJLIEKTYaJIbHOIO COCTOAHUSA 1o GuopurmaM -19%, ¢
noKazareseM obIIero cocroduud 1o omopurmaM -21%. YVuenuk 12 BBIIOIHAT KOHTPOJILHYIO
pabory 10 pusnKe ¢ nokazaregeM (pU3NIECKOro COCTOAHUs 110 buopurmaMm 82%), ¢ mokasa-
TeJIeM SMOIMOHAILHOIO cocTognus 1o ouopurmam 0%, ¢ moKasaTejeM MHTEIEKTYaIbHOIO
cocTosgausa 110 buopurmam 87 %, ¢ mokazareseM o0IIEro cocTosgHns 1o omopurmam 56%.

Vuenuk 13 na BxojgHoit pabdore, nposeaénnoit 09.11.2021, moaydnyi oTMETKY “XOpOIIo”,
Ha CaMOCTOSTE/IbHOM padoTe, 1mpoBeacHHol 25.11.2021, mosyun1 oTMeTKY “XOpOIo”, Ha KOH-
TpoJIbHOI pabore, mposeaénnoit 07.12.2021, moxyyuus orMeTkKy “OTaudHO’. YueHuk 13 BbI-
IOJTHSLT BXOJIHYIO paboTy 10 (pusnke ¢ mokazareaeM (hU3nIecKoro COCTOSTHUS 110 OMOPUTMaM
-98%, ¢ mokasareseM 3MOIMOHAILHOrO cocTosgHus 110 ouopurmam 90%, ¢ mokasareiem WH-
TeJLIEKTYaIbHOIO COCTOAHUS 110 brnopurMam H4%), ¢ mokazaresaeM 00IIEro COCTOAHUA 110 OHIO-
purmaM 15%. Yuenuk 13 BBIIOIHSI CAMOCTOATEILHYIO paboTy 10 (PU3MKE C IOKA3ATEIeM
dusuueckoro cocrosinus 1o 6GumopurMam 14%, ¢ mokasareieM SMOIUOHAIBLHOIO COCTOSHUST 110
ouopurmam -100%, ¢ mokasareseM MHTEJLUIEKTYAJILHOTO COCTOSHUA 110 OmopurMam -46%, ¢
nokasaresieM O0IIero cocrosaus 1o ounopurmam -44%. Vaenuk 13 BBIIOIHAT KOHTPOJbHYTO
pabory 1o ¢usuke ¢ nokasareseM Gu3MIecKoro cocrognusg no omopurmam 0%, ¢ mokasa-
TeJIeM SMOIMOHAIBLHOTO cocTosgHus 110 brnopurMaM 90%, ¢ mokazaTesieM UHTEIEKTYaTbHOTO
cocrosgnus 1o ouopurMaM -37%, ¢ mokazareseM obmero cocroganus 1o omopurmam 18%.

Yuenuk 14 na BxojHOol padbore, nmposeaeunoit 09.11.2021, nosydua oTMeTKy “yI0BIETBO-
PUTETBHO”, Ha CAMOCTOATE/IbHOI paboTe, mpoeaennoit 25.11.2021, morydma oTMeTKy “Xopo-
110", Ha KOHTPOJIbHOI paboTte, mposeaéHuoi 07.12.2021, oy an1 oTMeTKY “XopoIrno”. Y YeHuK
14 BwIIONHST BXOAHYIO paboTy 10 (busMKe ¢ mokasareseM (pU3nIecKoro COCTOsIHUSA 110 O1o-
purmaM 89%, ¢ mokaszaresemM 3MOIUOHAILHOIO cOCToAHuA 110 ouopurMaM 97%), ¢ mokasare-
JIEM UHTEJJIEKTYAJIbHOIO COCTOsAHUS 110 OrnopurMam 62%, ¢ mokasareseM OOINEro COCTOSTHUS
o 6uopurmam 83%. Yuenuk 14 BBIIOIHSI CAMOCTOATEILHYIO paboTy 10 (DU3HKe ¢ IIOKa-
zareseM (PU3NYIECKOrO COCTOSHUS 110 buopurMmaM -73%, ¢ mokazaresaeM SMOIMOHAJIBLHOIO CO-
cTosHUS 110 OropuTMaM -78%, ¢ moKazaTeaeM HHTEJLIEKTYAJILHOIO COCTOSHUS 110 OMOPHUTMAM
-69%, ¢ mokaszaresem obIIero cocTogHusd 1o duopur™aM -73%. YueHuK 14 BBIIOJIHAT KOH-
TPOJIbHYIO paboTy 110 (bU3UKeE ¢ TToKasareeM (hU3NIECKOro COCTOsIHIA 110 6Guopur™mam 63%, ¢
HoKasaTeseM SMOIMOHAILHOIO COCTOSTHHA 110 GuoputMaM 97%, ¢ nmokasarejaeM MHTEJIEKTY-
aJILHOTO cocToanus 1o omopurmaMm 100%, ¢ mokazareseM OOIIEro COCTOAHUS 1O OMOPUTMAM

87%.
Vuenuk 15 Ha Bxo/Hoit pabore, mposeénnoit 09.11.2021, nosryuni oTMeTKy “Xoporio”’; Ha
CaMOCTOSITE/IbHON pabore, npoeacHHon 25.11.2021, moaydmyi OTMETKY “yI0BJIETBOPUTE -
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HO”, Ha KOHTPOJILHOI padote, mnposepcunoir 07.12.2021, mosy4umsi OTMETKY “yI0BJIETBOPH-
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TEJILHO . YUeHUK 15 BBIIOJIHSAI BXOJIHYIO PabOTy 1O (pU3MKe ¢ IoKazarejgeM (pU3nIecKoro
cocrognus 1o 6uopurmam 94%, ¢ mokazareseM 3MOIMOHAJILHOTO COCTOSHUS 110 OMOPUTMAM
97%, ¢ mokazarejeM MHTE/LIEKTYaIbHOIO cocTognus 1o ounopurmam 91%, ¢ nokaszarenem 06-
miero cocrosgaud 1o omopurMaM 94%. Yuenuk 15 BBIIOJIHAI CAMOCTOSTEILHYIO PaboTy II0
dusuke ¢ nokazareseM PU3NICCKOro cocTogHnd 110 ouopurmam 0%, ¢ mokasaTeseM dMOIHO-
HAJILHOI'O COCTOAHUA 110 GuopuTMaM -97%, ¢ moKasareaeM HHTeJLUIEKTYAJILHOTO COCTOSHNIS 110
6uopurMmaM -87%, ¢ mokazarejeM o01Iero coctosguus 1o ouopurmam -61%. Yuenuk 15 BoimoJ-
HsIJT KOHTPOJIBHYIO paboTy 10 (pusHKe ¢ mokKasaresaeM (PU3NIECKOrO COCTOSIHUA 110 OMOPUT-
maM -14%, ¢ mokazaresieM SMOIUOHAILHOIO COCTOSHUA 110 buopurMmam 97%, ¢ mokazaresem
UHTEJUIEKTYaJIbLHOrO COCTOSHMs 110 OuopurMmam 19%, ¢ nokasaresreM 0OLIEr0 COCTOAHUS II0
ouopurmam 34%.

Vuenuk 16 ma BxojHOI pabore, nposeacennoit 09.11.2021, moxyumn ormMeTKy “Xoporo”,
HA CAMOCTOATE/ILHOI paboTe, nmpoBeaénHoit 25.11.2021, mosyami oTMeTKY “OT/INYHO”, HA KOH-
TPOJIBHOM paboTte, poseacénnoit 07.12.2021, mosryami orMeTKy “xoporro”. YdyeHuk 16 BbITIOJI-
HSIJT BXOJHYIO PaboTy 1o (pu3mKe ¢ MoKasaTeaeM (pU3MIeCKOro COCTOSHUS 110 OMOpUTMAaM
98%, ¢ mokaszareyieM 3MOIMOHAJILHOIO COCTOAHUS 1o 6uoputMmam 43%, ¢ mokasarTeseM WH-
TEJIEKTYaIbHOIMO COCTOSHKS IO GrnopuT™MaM -54%, ¢ 1mokasareseM OOIIEro COCTOSHUS 110
6uopurmaMm 29%. Yuenuk 16 BBITIOIHSI CAMOCTOATEILHYIO paboTy 110 (PUBKMKE C TIOKA3ATEIEM
dusnaeckoro cocrognus 1o duopurMmam -52%, ¢ mokaz’aTeseM SMOIMOHAILHOIO COCTOSTHUA
no 6mopurmam 0%, ¢ mOKasaTejeM MHTEJLIEKTYaJIbHONO COCTOAHusA 1o omopurmam 62%, ¢
nokKaszarejeM 00IIero coctosguus 1o ouopurmam 3%. YdeHuk 16 BBIIOJHAT KOHTPOJIbHYIO
paboTy 1o ¢pusMKe ¢ mokazaresaeM (pU3MIECKOro cocrogus 1o ouopurmam 40%, ¢ mokasa-
TeJIeM SMOIMOHAJIBHOTO COCTOsSTHUS 110 OropuTMam 43%,c moKasareieM HHTEJJIEKTYaIbHOTO
cocrosgnus 1o 6uopurmam -100%, ¢ mokazarenem obiiero cocrosuusd 1o buopurmam -6%.

Yuennk 17 Ha BX0/HON pabore, nposeacéuuoi 09.11.2021, moyryumi oTMeTKy “yJI0BJIETBO-
PUTEBHO”, HA CAMOCTOATE/ILHOM pabore, npoBencéunoi 25.11.2021, orcyTcTBoBas, HA KOH-
TPOJIBHOM paboTte, mnmpopeacaHoi 07.12.2021, moay4unsi OTMETKY “yIOBJIETBOPUTEIBHO . Y de-
HUK 17 BBIIOJIHSIT BXOJHYIO paboTy 10 (pusHKe ¢ rmokasareseM (hpU3nmdIecKoro COCTOSTHUS 10
6uopurmaMm -98%, ¢ mokazareseM SMOIMOHAILHOIO cocTostHus 110 6Guopur™am 0%, ¢ mokasa-
TeJeM MHTEJICKTYAIbLHOIO COCTOSHIA 110 bunopurMam -97%), ¢ nmokazaresaeM obOIIEro cocTos-
Husg 110 omopurMmam -67%. Yuennk 17 He BBIIOIHSI CAMOCTOSTEIBHYIO paboTy 10 (DU3NKE C
nokaszareseM (PU3TIECKOTO COCTOANNS 110 brmopurMam 14%, mpu nmokaszaresie SMOIMOHAILHOTO
cocrosgHus 110 buopurmam -43%, mokazarese HHTELIEKTYAJIbHOIO COCTOAHUS 110 OUOPUTMAM
99%, nmokazatrese obmero cocroguud 1o ouopurmaMm 23%. YueHuk 17 BBIIOIHSI KOHTPOJIb-
HYI0 paboTy 110 (hpu3KKe ¢ mokasareneM (GU3MIecKOro cocroguus no ouopurmam 0%, ¢ moka-
3aTesIeM SMOIMOHAILHOIO cocTostHu 110 brnopurMam 0%, ¢ mokazaTeseM MHTEICKTYaaIbHOIO
cocrosgnusg 110 buopurMam -76%, ¢ mokazaresaeM oOIero cocroganus 1o ouopurmam -25%.

Vuenuk 18 na BxomHoit pabore, nmposeacunoit 09.11.2021, moaydus oTMETKY “OTJINYIHO,
Ha CaMOCTOATE/IbHOM padoTe, mposeaeunoit 25.11.2021, mosry4umit orMeTKy “Xoporio”, Ha KOH-
TPOJIbHOM pabote, nposeaénnoit 07.12.2021, noyyunn orMeTKy “Xoporno”. YdeHuk 18 BbI-
MOJTHSLT BXOJTHYIO paboTy 10 (hu3uKe ¢ rnokasarejieM (pU3nIecKoro COCTOSHUS 10 OMOpUTMaM
-63%, ¢ mokaszaresieM SMOIMOHAJILHOIO cocToAnus 1o buopurMaM 22%, ¢ nmokaszaresemM HH-
TeJIIEKTYaJIBHOTO COCTOSHUS 110 GuoputMaM -19%, ¢ nmokaszaresieM obIIEro COCTOHUS 110 GUO-
purMam -20%. Yuenuk 18 BBLIIOIHSI CAMOCTOSTEILHYIO paboTy 1o (PU3UKe ¢ MOKA3ATEeIeM
dusmaeckoro cocrogaua 1o obuopnrmam 94%, ¢ mokasaTreseM SMONMOHAILHOIO COCTOSTHUSA
no 6uopurmam -62%, ¢ moKazaTeseM MHTELICKTYaIbHOIO COCTOSHUA 110 ounopurMam 28%, ¢
nokazareyieM oomero cocrosganus 1o omopurmam 20%. YueHHK 18 BBINOJIHSI KOHTPOJILHYIO
pabory 1o dpusuke ¢ nokazareygeM (pU3NIECKOro COCToAHU 110 buopurMam -89%, ¢ mokasa-
TeJIeM SMOIMOHAIBLHOIO COCTOSTHUS 110 ObrnopuTMam 22%, ¢ nokazaTejeM HHTEJJIEKTYaJIbHOTO
cocTosgnusa 1o 6uopurmam -91%, ¢ nmokazareseMm obmero cocrognus 1o omopurmam -52%.
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Vaenuk 19 na BxojgHol pabore, nposeaénnoit 09.11.2021, moay4dnyi OTMETKY “XOpOIIo”,
HA CAMOCTOSTEILHOI padboTe, mposeénnoit 25.11.2021, o1y Ius1 OTMeTKY “yI0BJIeTBOPUTE b
HO”, Ha KOHTPOJIbHOI pabore, rposeaérroit 07.12.2021, mo/Iydmn OTMETKY “XOpoIrno”. Y YeHnK
19 BeImoOIHAN BXOIHYIO paboTy 1o (bU3MKe ¢ mokKasaresieM (pU3NIECKOro COCTOSIHUSA 110 OUOo-
purMaM -27%), ¢ moKasaTeseM SMOIMOHAILHOTO COCTOSTHAA 110 bmopuTMaM -78%), ¢ mokasare-
JIEM MHTEJLIEKTYaJIbLHOrO cOCTOAHus 110 ornopurMmam 69%, ¢ mokasaresnreM OOIIEro COCTOSHUS
1o 6uopurmaM -12%. Yaenuk 19 BBIIOJHSI CaMOCTOATEILHYIO paboTy 110 (hU3MKe ¢ IOKa-
3aresieM (PU3NIECKOro COCTOAHUs 110 brnopurMmam -82%, ¢ mokaszareeM SMOIUOHAIBHOIO CO-
crosiHust 110 6Guopur™mam 43%), ¢ mokazaresieM UHTE/IEKTYAJIbHOIO COCTOSTHHS 110 OMOPUTMAaM
-62%, ¢ mokaszaresieM 0o0IIero cocTosgHud 1o ouopnrMmaM -33%. Yuenuk 19 BBIIOJIHSI KOH-
TPOJIbHYIO paboTy 10 (hU3UKe ¢ HoKazaTeseM (PU3MIeCKOro COCTOHA 110 buopurMmam -89%, ¢
HOKa3aTesIeM SMOIMOHAILHOTO COCTOAHHS 110 brnopuTMaM -78%, ¢ moKa3aTe/leM MHTELICKTY-
aJILHOTO COCTOsAHU 110 bmopurMaMm -19%, ¢ mokasareseMm 0OIIEro COCTOSHUSA 110 OUOPUTMAM

-3%.

Yuaenuk 20 na BxojHO# pabore, mposegaénnoit 09.11.2021, mosydua oTMeTky “He yI0-
BJIETBOPUTEIBLHO , Ha, CAMOCTOATEILHON padboTe, mpoBeaénnoit 25.11.2021, moaydua oTMeTKy
“xXopoIio”, Ha KOHTPOJIbHOI pabore, mposeaeaHoi 07.12.2021, oy a1 OTMEeTKY “yI10BJIETBO-
puteabHo”. Yaeruk 20 BBIIOJIHAI BXOJHYIO paboTy 10 (busnKe ¢ mokasareaeM (pU3nIecKOro
cocrogaus 110 bmopurmam -40%, ¢ mokazaresaeM SMOMUOHAILHOIO COCTOAHUS 110 OMOPUTMAM
-97%, ¢ mokaszareseM MHTE/IEKTYaJIbLHOIO COCTOsAHMA 110 OuoputMam 81%, ¢ mokasaresem
obriero cocrosiaust 1o 6mopurmam -19%. Yuenuk 20 BBIIOJTHII CAMOCTOSATENIBHYIO pabOTy
no usnKe ¢ nokasareseM gusmdeckoro cocrognusa mno omopurmaM 100%, ¢ mokaszaresem
9MOIMOHABLHOIO COCTOAHUS 110 GuopuTMaM 97%, ¢ mokazaresieM HHTEJLIEKTYAJIbHOTO COCTO-
st 110 ObrnopurMaMm -76%, ¢ mokasaresieM obIIero cocrosuus 1o ounopurmam 41%. Ydenuk
20 BBITIOJIHST KOHTPOJIBHYIO paboTy 1Mo (busmke ¢ mokasareseM (pU3nIecKoro COCTOSTHUS 110
6uopurmaM -98%, ¢ mokazareseM 3MOIMOHAJILHOIO COCTOAHUA 110 OGuopurMmaM -97%, ¢ mokasa-
TeJIeM MHTEeJUIEKTYaJIbHOT0 cocTosdsimns 1o bunopurmam 0%, ¢ mokasareiem oOIIero CoCTOSHUS
o 6uopurmam -67%.

VYuyenuk 21 Ha BxO/HON pabote, nposejaénnoit 09.11.2021, moy4una orMeTKy “XOporro”,
Ha CAMOCTOATE/ILHOM padoTe, rposeacauoi 25.11.2021, moryuni oTMeTKy “XOpoIo”, Ha KOH-
TpoJIbHO# pabote, nposencuuoi 07.12.2021, moaydua orMerky “xopomio”. YdyeHuk 21 BbI-
MIOJTHSITT BXOJTHYIO paboTy 1o (bus3nKe ¢ rnokasaresieM pU3nIecKOro COCTOSHUS 110 OHOpUTMAaM
73%, ¢ mokazareseM 3MOIMOHAILHOrO cocTosguus 1o ounopurmaM 100%, ¢ mokasareaem MH-
TEJIEKTYAJILHOIO COCTOAHUS 110 buopurmaM 76%, ¢ mokasareseM OOIIEero COCTOSHUS 110 OHO-
purMaM 83%. Ydenuk 21 BBITOIHAT CAMOCTOATEILHYIO PaboTy 10 (BU3HKe ¢ MOKA3ATe/IeM
busngeckoro cocrosiaust 1o GuopuT™MaMm -89%, ¢ mokazarejgeM SMOIUOHATIHLHOTO COCTOSHUS
no 6uopurMam -90%, ¢ moKazaTeseM MHTEIEKTYaILHOIO COCTOSHMA 110 ouopurmam -81%, ¢
HoKazaTeJseM OOIIero cocTosHud 110 omopurMaM -87%. Yuenuk 21 BBIIOIHAI KOHTPOJILHYIO
pabory 1o dpusuke ¢ nokazareseM (GU3NICCKOr0 COCTOSHU 110 buopurMmam 82%, ¢ mokasare-
JIEM 3MOIMOHAILHOrO cocrognus 1no omopurmam 100%, ¢ mokasaTeseM MHTEIEKTYaIbHOIO
cocTognusa 1o buopurmam 97%, ¢ mokazarenaem obmero cocrosaua 1o omopur™mam 93%.

Vaenuk 22 Ha BXojHON pabdore, nposeaénnoit 09.11.2021, moysydmr oTMeTKy “OTJINIHO”,
HA CaMOCTOSATEIbHOM pabore, mpoeiennoit 25.11.2021, moxyami orMeTKy “XOpoIino”, Ha KOH-
TpoJIbHOM pabore, npopejénnoi 07.12.2021, mosydun oTMeTKy “oTandHO”. YUYeHUK 22 BbI-
MIOJIHSAJI BXOJIHYIO paboTy 10 (pu3uke ¢ ImokasaresaeM (GU3NIECKOTO COCTOSHUs 110 OMOPUT-
MaM -89%, ¢ mokazaTeseM 3MOIMOHAJIBLHOIO cocTosAHus 1o buopurmaMm 62%, ¢ mokasarenem
MHTEJIEKTYAJILHOIO COCTOSHMA 110 OmopurMmam 46%, ¢ mokasareseM OOIIEro COCTOSHUS II0
ouopurmaM 6%. YueHHK 22 BBIIOJIHAI CAMOCTOATEIbHYIO PaboTy 10 (PU3MKE C IOKA3ATE/IeM
dusnueckoro cocrosinust 1o Gmopur™Mam -14%, ¢ nokazareseM SMOIUMOHATHLHOIO COCTOAHUS
o 6uopur™mam -22%, ¢ mokasarejaeM UHTEICKTYAJbLHOIO COCTOAHUS 110 buopurMam -54%, ¢
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nokaszareyeM obiero cocrosaud 1o omopurmam -30%. Yuenuk 22 BBIIOIHAI KOHTPOJIbLHYIO
pabory 1o ¢usuke ¢ nokazarejaeMm (GU3NIECKOTO COCTOAHEA 110 OrnopurMaM 27%, ¢ 1mokasa-
TeJIeM SMOIMOHAIBLHOIO COCTOsSTHUs 110 ObrnopuTMam 62%, ¢ okazareseM HHTEJJIEKTYaJIbHOTO
cocrosaus 1o buopurmam 99%, ¢ mokasarenem obmero cocrosausd 1o buopurmam 63%.

Yaennk 23 ma BXomHOU padore, mposeaénnoit 09.11.2021, moay4unsi OTMETKY “XOpOIIo”,
Ha caMOCTOATEIbHOI paboTe, poseiéHHoM 25.11.2021, oty an/1 oTMETKY “OTJIMIHO”, Ha KOH-
TpOJIbHO# pabore, npoeaénnoit 07.12.2021, morydus oTMETKY “XOpoIio”. YYeHuK 23 BBIIOJI-
HSIJT BXOJHYIO PaboTy 1o (husmkKe ¢ mokasarejeM (pU3NIecKOro COCTOSHUS 110 OMOpUTMAaM
100%, ¢ nmokazaTesieM 3MOIMOHAJILHOIO COCTOsSTHUS 110 ObrnopurMmam 62%, ¢ mokasaresieMm WH-
TEJUIEKTYaJIbHOTO COCTOSAHIA 110 6GuopurMam 69%, ¢ nmokasaresreM 0OIIEro COCTOSHAS 110 GHO-
purmaM 77%. Yduenuk 23 BBIIOIHAI CAMOCTOATEILHYIO paboTy 110 (bU3HMKE C IIOKA3ATEIeM
dbusngeckoro cocrostaust 1o GuopuT™MaM -27%, ¢ HoKazarejaeM SMOIUOHATIBLHOTO COCTOSHUS
1o 6uopurMam -22%, ¢ moKasareaeM WHTE/LIEKTYaIbHOIO COCTOSHU 110 brnopurMmam -62%, ¢
nokasaresieM OOIIEro CoCTostHuA 110 ornopurMam -37%. YdueHuk 23 BBIIOTHAI KOHTPOJIbHYTO
pabory 1o ¢usmuke ¢ mokazaresaeM (pU3MIECKOro cocTogHus 110 buopurmam 14%, ¢ nmokasa-
TeJIeEM SMOIMOHAIBLHOTO COCTOsTHUS 110 OrnopuTMam 62%), ¢ mmokazare/ieM UHTEJLIEKTYaIbHOTO
cocrosgnusg 1o ouopurmam -19%, ¢ nmokaszarenem obmero cocrognus 1o omopurmam 19%.

Vaennk 24 Ha BXomHOI pabote, nmposeaerHoi 09.11.2021, moxydma oTMeTKy “yI0BIeTBO-
PUTEJIBHO , Ha, CAMOCTOSITEIbHOM paboTe, mposeieHHoM 25.11.2021, mo1yumnia oTMETKY “Xopo-
m0”, Ha KOHTPOJIbHOI paboTte, mpoeacuuoit 07.12.2021, mosryan1 oTMeTKY “XopoIrno”. Y YeHuK
24 BBITIOJIHST BXOJIHYIO PabOTy 110 (pHU3MKE ¢ MoKazaTeaeM (HPU3UIECCKOrO COCTOAHUS 110 OHO-
purmam 98%, ¢ mokazareseM 3MOIUOHAILHOIO cocToAHuA 110 ouopurMmam 62%), ¢ mokasare-
JIEM UHTEJLICKTYAJIbLHOrO cocTosaus 1o omopurmam 100%, ¢ nokazarejem o0IIEro COCTOSHUS
o 6uopurmam 87%. Yuenuk 24 BBIIOIHSI CAMOCTOATEIbLHYIO paboTy 10 (DU3MKe ¢ II0Ka-
zaresieM (PU3MIECKOTO COCTOAHUS 110 bmopurMaM -52%, ¢ mokazareaeM 3MOINOHAILHOTO CO-
cTostHu 110 bropuTMaM -22%, ¢ moKazaTejaeM HHTEJUIEKTYAJIbHOIO COCTOSHUS 110 OMOPUTMAM
-99%, ¢ mokaszaTesieM OOIIEro COCTOAHMA 10 buopuTMaM -58%. Yduenuk 24 BBIIOJIHAI KOH-
TPOJIbHYIO paboTy 10 (PU3UKe C MoKazaTejeM (PU3NIECKOro cocrosius 1o ouopurmam 40%,
¢ mokasarejeM SMOIMOHAILHOIO CoCTOosIHIA 110 buopurmam 62%), ¢ mokasaTeseM MHTE/IeK-
TyaJLHOIO COCTOAHUS 110 bropuTMaM H54%), ¢ mokasaTesaeM OOIIero COCTOAHUS 110 OUOPUTMAM

52%.

Vaenuk 25 Ha BXoHO# padbote, mpoeaénnoit 09.11.2021, moydani oTMeTKy “XopoIo”, Ha
CaAMOCTOSITEJIbHON paboTe, mposeaénnoit 25.11.2021, moxyyumsi oTMeTKy “OTIMYIHO’, HA KOH-
TPoJIbHOI pabote, nposeaénnoit 07.12.2021, moaydma oTMeTKy “OTJIMYHO’. YUeHUK 25 BbI-
IOJTHSAJT BXOJTHYIO paboTy 110 pusnke ¢ mokasareaseM (hU3MIECKOro COCTOSTHUS 110 OMOPUTMAaM
40%, ¢ mokazaTeseM dMOIMOHAJILHOIO COCTOSHHA 1o omopurMaMm -78%, ¢ mokaszaresem nH-
TEeJLIEKTYaJIbHOTO cOCTOstHUs 110 OroputMam 91%, ¢ mokazaresem obIIEro cocTosHus 1Mo 6uo-
purmaMm 18%. YueHuk 25 BBIIOJIHSI CAMOCTOATEILHYIO paboTy 110 (DU3HMKE C II0KA3ATE/IeM
dusuueckoro cocrosinug 10 6uopuTMam 73%, ¢ IoKazaTeJeM 3MOIMOHAJILHONO COCTOAHUS
o 6uopurmam 43%, ¢ mokazaTeseM MHTELIeKTYAJILHOIO COCTOSTHAA 110 buopntMmam -87%, ¢
nokasaresieM oomero cocroganus 1o omopurmam 10%. YueHuk 25 BBIIOJIHSI KOHTPOJbLHYIO
pabory 1o dpusuke ¢ nokazaregeM (GU3NIECKOrO COCTOAHM 110 buopur™am -82%), ¢ mokasa-
TeJIeM SMOIUOHAILHOIO COCTOSHHA 110 GuopuTMaM -78%, ¢ IoKa3aTea1eM HHTEICKTYaJIbHOTO
cocrosgaus 1o 6uopurmam 19%, ¢ nokazarenem obiiero cocrosuus 1o ouopurmam -47%.

Yuaenuk 26 Ha BxOJHON pabote, nmpoBegeHuoit 09.11.2021, moayumysi oTMeTKy “Xoporro’,
Ha CaMOCTOATEIbHON paboTe, nposeaéHuoi 25.11.2021, mosryan1 oTMeTKY “OTJIMYHO”, Ha KOH-
TPOJILHOM paboTe, nposeaénnoit 07.12.2021, moyryamia oTMeTKy “Xopolro”. YdaeHuk 26 BBITIOJI-
HsIJI BXOJHYIO paboTy 1o (pusmke ¢ mnokasarejneM (PU3NIECKOTO COCTOSIHUS 10 OMOpUTMAaM
-100%, ¢ mokaszareemM SMOIMOHAIBLHOIO COCTOSTHUS 110 GuopuTMaM 22%, ¢ nmokasaresieM WH-
TeJUIEKTYaJIbHOrO cocTosgnus 1o ouopurmam 0%, ¢ nokasaresremM 00IIEro COCTOSHUS 10 OGUO-
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purMaM -26%. Yuenuk 26 BBIIOJHSI CAMOCTOSTEILHYIO PaboTy 110 (hU3MKe ¢ IOKa3aTeIeM
dbusngeckoro cocrosinug 1o Guopurmam 40%, ¢ mokasareaeM 3MOIMOHAIBLHOIO COCTOSHUS
o 6uopurmam 22%, ¢ mokKasarejeM UHTEICKTYAJILHOIO cocTosdHus 1o buopurmam 10%, c
okazarejeM o0IIero cocrosuus 1o ouopurMam 24%. Yuenuk 26 BBIIOIHAI KOHTPOJILHYIO
paboTy 1o dhusnke ¢ mokazareseM (PU3NIECKOr0 COCTOSHHA 110 brnopurMaM -27%, ¢ mokasa-
TeJIeM 3MOIMOHAJILHOIO COCTOAHMSA 110 buopurMaM 22%, ¢ MoKasaTeaeM MHTEICKTYaaIbHOrO
cocrostust 110 6uopurmam -81%, ¢ mokazaresem obIIero cocTognus 1mo ouopurmam -29%.
Vuenuk 27 Ha BXomHON pabdore, mposeaénnoit 09.11.2021, mogy4umir orMeTKy “OTINIHO”,
Ha, CAMOCTOATe/IbHOI paboTe, mpoeaénnoi 25.11.2021, moyryumt orMeTKy “Xoporo”’, Ha KOH-
TpoJIbHO# pabore, mposeacuuoi 07.12.2021, mogy4unsi oTMeTKy “OTandHO”. YdeHUuK 27 BbI-
ITOJTHSAJT BXOJIHYIO PaboTy 10 (bU3UKe C IoKasaTeseM (PU3MIECKOro COCTOSTHUA 110 OMOPUT-
MaM -82%, ¢ mokazaTeseM 3MOIMOHAJIBLHOIO COCTOSHUS 1m0 GuoputMmaM 22%, ¢ mokasareiem
MHTEJJIEKTYAJBLHOIO COCTOSTHUS 110 6uoput™MaM 87%, ¢ 1mokazareseM OOIIEro COCTOSHUS 110
ouopur™am 9%. Yuenuk 27 BLIIOJIHAI CAMOCTOATEIbHYIO PaboTy 110 (hbU3MKE C TIOKA3ATEIEM
dusmaeckoro cocrosgHma 1o Guopnrmam 82%, ¢ mokasaTeseM SMOINUOHAJILHOIO COCTOSTHUA
o 6mopurmam -62%), ¢ moKazaTeseM HHTEJLIEKTYAJIbLHOrO COCTossHrA 110 buopurmam -91%, ¢
HoKaszarejeM 00IIero cocTostHus 1o ouopurmam -24%. YaeHuk 27 BBIIOTHAT KOHTPOJIbHYIO
pabory 1o dhusuke ¢ nokasareaeM (PU3NIECKOro COCTOAHUA 110 buopuTMam -73%, ¢ moKasza-
TeJIeM 3MOIMOHAJIBHOIO COCTOsIHUSA 110 buopurMaM 22%, ¢ mokasareaeM MHTEIIEKTyaIbHOIo
cocrogausga 1o buopurmam 91%, ¢ mokasarenem obmero cocrosgaud 1o buopurmam 13%.

PUIMYECKOS COCTOAHKE SMOULKMOHINbHOE COCTORAHKME

MHTEANEKTYANbHOE COCTOAHKE oblee cocToRHME
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Puc. 6. Pesysibrarsr pacuéra OMOPUTMOB YUE€HUKOB BO BPEMsI IIPOBEJIEHUs] BXOJIHOM PadOTHI
1o pusuKe.

Ha puc. 6 npuBenensl pe3yabraThl pacdéTa OMOPUTMOB yUEHUKOB SKCIIEPUMEHTATbLHO
IPYIIIBI BO BpeMsi IIPOBEJICHUS BXOHON paboThl 1o dusuke. Iloctpoensl rpadukn duoput-
MOB (PUBUYIECKOTO COCTOSIHUSI, MHTEJIJIEKTYaIbHOI'O COCTOSIHUS, SMOINOHAIBHOIO COCTOSIHUS,
ODIIEero COCTOSTHUST BO BPEMsl IIPOBEJIEHUsT BXOIHON pabOThI 110 (busmke.

Ha pwuc. 7 npuBemensr pe3yabraThl paciéTa OMOPUTMOB yUIEHUKOB SKCIIEPUMEHTAIBHOM
IPYIIIBI BO BpeMs IPOBEJECHUsT CAMOCTOATE/LHON paboThl 1o ¢dusuke. [locTtpoensr rpadu-
KI OMOPUTMOB (DU3UYECKOTO COCTOSIHUS, MHTEJJIEKTYaTbHOIO COCTOSIHUS, SMOINOHAIBHOIO
COCTOSIHUS, ODIIEro COCTOSHUS BO BPEMs ITPOBEJICHUs CAMOCTOATEIbHON paboThl 110 (hU3UKe.

Ha puc. 8 npusesmensr pe3yabraTbl paciéTa OMOPUTMOB yUCHUKOB SKCIIEPUMEHTAIBHOM
I'PYIIIBI BO BPeMs IIPOBeICHUS KOHTPOJILHOM paboThl 1o (pusuke. [locTpoennt rpaduku 6mo-
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PHIMYECKOS COCTOAHKE SMOUKMOHIAbHOE COCTORHME
MHTEANEKTY3NbHOE COCTOAHME oblee CocToRHKE
57 0w 9

Puc. 7. PesynbraTsl pacaéra OMOPUTMOB YICHHKOB BO BpEMs ITPOBEJICHUSA CAMOCTOATEILHOM
paboThI 110 (bu3UKe.

¢H3H"-IEEHDE‘ COCTOAHKE SMOULWMOHTAbHOE COCTOAHKME
WHTEANEKTY3NbHOE COCTOAHKE — DELIJ,E'E'EDL—I'{H HHWe
97 W
%0 B9 :
T

-' 62 62

Puc. 8. PesyabraThl pacyéra 6MOPUTMOB YYEHUKOB BO BpeMs IIPOBEICHUS KOHTPOJILHONE pa-
60THI 110 (busHKe.
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PUTMOB (PU3MIECKOI'O COCTOSTHUS, HHTEJLJIEKTYAJIBHOIO COCTOSHUS, SMOIMOHAIBHOTO COCTOSI-
HUsI, OOIIErO COCTOSIHUSI BO BpeMs IIPOBEICHIST KOHTPOJIbHOM paboThI 110 (DU3UKeE.

[IpoBeeHne IeJarornIecKoro SKCIepuMeHTa 110 aIrpodAIT METOIUKI IIPEIIOIaBaHIs Te-
MBI 110 MEXaHUYEeCKUM KOJIEOAHUSM U BOJHAM B Kypce (DU3MKHU cTaplieil MKOJIbl BhISBHUJIO
yCIIEBAEMOCTDb YYallluXCsl Ha, JIOIMYCTUMOM yPOBHE OOYYE€HHOCTH M TOKA3aJI0 BJIMAHHE OUO-
PUTMOB yUaluXcs Ha pe3yJibTaTax HAIUCAHUS KOHTPOJIbHBIX PabOT M0 MEXaAHUIECKUM KOJIe-
banusM 1 BostHaM. [lo pesysibraTam conocTaBieHuss OMOPUTMOB C PE3YIbTATAMUI BBIITOJTHEHUS
KOHTPOJIbHBIX PabOT yUaIIUMUCA U3 SKCIIEPUMEHTAIBHON IPYIIIbI MOYKHO CIEJIATh BBIBOI, O
TOM, YTO BJINAHUE OMOPUTMOB MHTE/LIEKTYAJIbHOTO M ODIIEro COCTOSIHUS CKa3bIBaeTCs Ha pe-
3yJIbTaTax HAIMCAHU KOHTPOJIbHBIX PabOT 10 MeXaHUIeCKUM KojiebanusaM u Bonam. /locto-
BEPHOCTH BBIBOJIOB 110 PE3YJIbTATAM I1€/IarOTMIECKOT0 SKCIIEPUMEHTa, TI0 AITPOOAINH METO M-
KU TIPEIoIaBaHus TEMbI 10 MEXaHUIEeCKUM KOJIe0aHuAM U BOJTHAM B Kypce (hU3UKU cTapiieit
IIIKOJIBI OIIPEJIEISIeTCsT TUIYOMHON 000CHOBaHUsT PE3Y/IbTATOB IIeIAarOTMIeCKOro SKCIEePUMEH-
Ta, MUCIOJIB30BAaHUEM METOJIOB 00pabOTKU CTATUCTUYIECKUX JTAHHBIX, aHAJIU30M MaTepuaJa,
ITOJIy9EHHOTO B ITPOIIECCe IKCIEPUMEHTAJIHLHOTO UCCJIETOBAHNSA CUCTEMBI ITOJITOTOBKU B PaM-
KaX TeMbI 10 MeXaHMYEeCKUM KOJeOaHUIM M BOJHAM B CTapIeil IKOJe, IMOATBEP:KIeHUEM
IIOJIOXKEHUIT MCCJIeJOBAHUS B XOJIe allpoOallii B CTapIIeil IIKOJIbI.

SaKJ/II0UeHue

B pabote ornmcanbl pe3y/ibTaThl HeJaroruiecKoro IKCIePpUMEeHTa 110 alrpoOaIiid MeTO -
YECKMX MAaTEePHUaJsoB MO0 TeMe, CBA3AHHON ¢ M3ydeHHeM MeXaHWIeCKUX KOJIeOAHUil U BOJIH B
Kypce hu3uKn B crapiieil mKoje. B padore npoBeieH HAYYHO-METOMYECKUN aHAIU3 COJIeP-
ZKaHuda y‘{€6HI/IKOB B paMKaX TEMBbI 110 MEXaHN1I€CKUM KOJIe6aHHHM 1 MEeXaHNYEeCKUM BOJIHAM.

[To pesynbraraM paboOTbl MOXKHO C(HOPMYJTUPOBATDH CJIEJIYIONIAE BHIBOJIBI:

1. mpoBeAEHHBII aHaIN3 HAYIHOM JTUTEPATYPhI IO METO/IMKE IIPEIoIaBaHns (PU3UKHU TTOKA-
3aJ1 CYIIECTBOBAHIE BO3PACTAIONIUX IMOTPEOHOCTEN B CO3aHUM COBPEMEHHBIX METOIIK
[IPENOAABAHMS TEMbI 110 MEXaHMIECKUM KOJICOAHUSIM U BOJIHAM JIJIS CTapIeil MIKOJIbI,

2. NPOBEJIEHHBIN 1eJarornvIecKnii SKCIEPUMEHT 110 alpodaIlii METOIUKHN U3YIeHUsT TeMbI
10 MEeXaHUYIEeCKUM KOJIeOAHMSIM U BOJIHAM IIOKA3bIBAET BO3MOYKHOCTDH MCIIOJIH30BAHMS
pa3paboTaHHON METOJIMKH 110 MEXaHUYIEeCKUM KOJIeOAHUSAM U BOJIHAM B Kypce (pU3HKH
CTapIIEN IMKOJIBI.

[N'unoresa uccienoBanus, cOCTOSAINAS B TOM, YTO €CJIA UCIOJIb30BATH NHTEHCUBHBIE METO-
JIbI TIOJIPOTOBKHU B PAMKaxX IIPENOIaBaHus TEMbI 110 MEXaHUICCKUM KOJICOAHUSIM M BOJIHAM B
cTapIIeil MKoJie, TO MOZKHO MOBBICUTDH 3 (PEKTUBHOCTE 00yUYeHNs (DPU3NKE B paMKaX N3y deHUsT
TEeMBI 10 MEXaHNIECKIM KOJIeOaHUSAM 1 BOJIHAM B 00IIIe00pPa30BaTeIBbHOI TIKOJIE, TIOTHOCTHIO
MIOJITBEPK IEHA.

B pabotre mpoBeién niegarorndeckuii SKCIepuMeHT 0 ArrpodaIiuu METO/IMKA TPEIo/IaBa-
HUs TEMbI 110 MEXaHUYeCKUM KOJieDaHUsIM 1 BOJIHAM. B pe3dysibrare 1poBejieHUs earori-
YeCKOI'0 9KCIEPUMEHTA 0 COTIOCTABJIEHUIO OMOPUTMOB C Pe3yJibTaTaMi KOHTPOJbHBIX PAOOT
YUAIUXCST SKCIIEPUMEHTAIBLHOM TPYIIBI CJIe/IaH BBIBOJ, O BAUSHUN OMOPUTMOB MHTEJIIEKTY-
AJIBHOTO M OOIEro COCTOSTHUS CKa3bIBAETCS Ha Pe3y/IbTaTax HAIMCAHUS KOHTPOJbHBIX paboT
0 MeXaHndeckuM KoJiebanuam u BosHaM. [loctaBiennbie B pabore 1en U 3aja4du ObLIN
JIOCTUTHY THI.

B pesysnbrare mpojenannoit paboThl ObLT MTPOBEJAEH HAYYHO-METOJIMYECKHUI aHAJM3 0CO-
OeHHOCTEel TperoaBaHnsi TEMBI 110 MEXaHMIECKUM KOJIe0aHWsIM W BOJIHAM B CTapIleil KO-
Jie. AtrpobupoBantas METOIMKA U3YUCHUA TEMbI 110 MEXaHUICCKUM KOJIEOAHWSAM U BOJIHAM B
cTapIeil IMKoJie BbIABUIA 3HAYUMOCTDH 3aKOHOB TEOPHUH MEeXaHUIeCKUX KOJIeOaHWil U BOJH B
cTapiieil mkoJie Ipu U3yIeHun (HU3UKH.
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Abstract. The practical problems of teaching the topic on mechanical oscillations and
waves in the course of upper secondary school physics are considered. The main results
of the pedagogical experiment on approbation of the methodology of teaching the topic
on mechanical oscillations and waves in the course of upper secondary school physics are
presented.
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Annoranusi. PaccmarpuBaioTcss METOIbI IPEIOJIaBaHNs (PU3MKH B TEXHUIECKOM KOJLJIE-
JIZKe, OCHOBAHHBIE HA COUETAHUN TPYTIIOBOH U WHAWBHIYAIBHOM (OPM pabOThI, NCIIOTH3YEMBIX
B XO/le U3ydeHus (PpU3NIECKUX sIBJICHUIl U IIPOIECCOB B Kypce (PU3UKKU B TEXHUIECKOM KOJI-
JemKe. B xome mearornteckoro 9KCIepUMeHTa OBLIO OTMEYEHO, UTO MCIOJb30BAHUE DJIEK-
TPOHHBIX 00pPa30BaTEbHBIX PECYPCOB Ha YPOKaX (PU3UKHU CHOCOOCTBYET YJIyUIIEHUIO yCBOE-
HUST TEOPETHIECKOro Marepuasia 1o ¢pusuke Oyaromaps OOJBINEH HATJISIIHOCTHA PEICTABIE-
HUsi MaTepuaJia 1o dusnke. JeaTeqbHOCTD YIaIlUXcs SKCIEPUMEHTAIBLHON TPYIIIIBL yIaI0Ch
AKTUBU3UPOBATH 6J1a1“0;1ap$1 IIPpUMEHEHNA TEXHOJIOTUU KPUTUIECKOI'O MBbIIIJIEHUA IIPpU U3YyYe-
HUU TEOPETUIECKOTO MAaTEpUAJIa Ha 3aHITUSIX 10 (PU3NKE, a JIJIsT PA3BUTHST KOMMYHUKATUBHBIX
c110cOOHOCTEH UCII0IB30BAJICST B3AUMHBIN OIPOC YUIAIIXCs IIPU IPOBEPKE JOMAITHIX 38 [aHUi
o (pusuKe.

KitroueBbie cioBa: dusmka, ypok (HDU3UKHU, MEJArOTMIECKUN IKCIEPUMEHT, COBPEMEH-
HbIE METO/JIbl IIPeIoaBaHusl, HAIVISTHOCTD, UCIOJIb30BAHNE 3JIEKTPOHHBIX 00PA30BATEHLHBIX
PECYpPCOB, TEXHOJIOTUSI KPUTUUECKOI'O MbIILICHUS

PACS: 01.40.-d

BBenenne

PaccmarpuBarorcss Hanbosiee cOBpeMeHHbIe METObI IIpenoiaBanust (pU3UKN B TeXHUIE-
CKOM KOJIJIEJI?KE, OCHOBAHHBIC HA COYECTAHUU T'PYIIIOBOW M MHIMBU/LYAJTHHON (hopM pabOTHI,
UCIIOJIb3YEMbIX B X0JIe U3y4eHusi (pU3NIecKuX siBJICHU U IIPOIECCOB B Kypce (PUBUKH B TeX-
HUYIECKOM KOJIJIETKE.

[lenbio mcce0BaHUs SIBJISIIOTCS allpoOaliisi METOJUKH IIPeroiaBaHust (PU3NKN B TeX-
HUYECKOM KOoJLIe/iKe. B 3aj1aum mcciieioBannst BXOJIUT HAaIMCaHue 0030pa JINTEPATyPhl 110
MEeTOJIUKAM IIperojiaBaHus (PU3NKK, IPOBEJICHNE T1€/IarOMNYeCKOT0 SKCIIEPUMEHTa 0 aIpo-
Oanuyu METOJIMKH IIPENoIaBaHust (PU3UKH B TEXHUIECKOM KOJLIEJIZKE.

OObekTOM uccaeI0BaHus sIBJIsgeTcs o0yueHne pu3nKe B TEXHUIECKOM Kosutemke. [Ipes-
METOM HCCJIEIOBAHUSI SIBJISIETCS IIPOIECC ITOJIOTOBKHU 110 (PU3MKE B TEXHUIECKOM KOJLIEJIZKE.

1E-mail: anna_borisoval999@mail.ru
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['umoresa ncesefoBanns 3aK/II09AETCSI B TOM, 9TO €CJIU IPUMEHATh WH(MOOPMAIMOHHDBIE 1
KOMMYHUKAIIMOHHBIE TEXHOJIOTUIT 00yUeHus (DU3UKE B COUCTAHUN C METOJIAMHU KPUTUIECKOTO
MBIIIJICHUST, TO TOJIOTOBKA 110 (DU3NKE B TEXHUIECKOM KOJLIe 2Ke Oy ier 6oJiee 3hbDeKTUBHOI!,
YTO CIIOCOOCTBYET Y/IYUIIEHUIO KadecTBa 00ydeHus (hu3nKe.

B kauecTBe METO/Ia NCCIIEI0BAHUS UCIIOIB3YETCA MearOrMIECKUil SKCIIEPUMEHT 10 allpo-
Haryyu METOJIMKY MTPEIoIaBaHsd (DPU3UKKM B TEXHUIECKOM KOJLIEIKE.

O0630p auTEpaTyphl

Texnnueckue HAYKU MPEJICTABIAIOT COOON OYEHb BasKHYIO YaCTh BCEX YETOBEYCCKUX 3Ha-
HUI, UX BaKHelel 00g3aHHOCTBIO SBJIAETCA Y/I0BJIECTBOPEHNE BO3PACTAIONINX ITOTPEOHOCTEI
vyesjoBedecTBa. [lapasuiesibHo ¢ Bo3pacTanneM 3HaAYeHNS TEXHUIECKUX HAyK Bce OoJIbIlee 3Ha-
YeHue prodpeTaeT u 3HAYEHHE TEeXHUYEeCKOro 00pa30BaHUs, TIOCKOILKY OHO ITO3BOJIAET IIe-
peJlaBaTh JOCTUYKEHUS U 3HAHUS T'PSAIYIINM TOKOJICHUSIM 1 0becrieanBaeT OyIyInee pa3BuTHe
TeXHUIECKNX HayK. [[09TOMy BBI3BIBaET Cepbe3HyI0 03a00YE€HHOCTH TOT (DAKT, UTO, HECMOT-
ps Ha HeoOBIYaifHOe pasBUTHE TEXHUIECKNX HAayK, B TEOPUU TEXHUIECKOrO 0OpPAa30BAHUS He
OTMeYaeTCs JIOJIKHOTO Pa3BUTHS.

Oioit w3 obJiacteit uccsieioBanmii hu3mIecKoro 0dpa3oBaHus, 110 KOTOPOIi 3a IOCIeTHIe
TPU JIeCATIIETUS OBLIO OIMyOJIMKOBAHO HAMOO/IbINIEEe KOJTMYECTBO pabOT, ABJISAETCA SJIEKTPH-
YEeCTBO. BBIHI/I IIpoBeaeHbl MHOI'OYHCJ/IEHHBIEC MCCJICJOBaHUA 110 IIPpEeIIoJaBaHrIO U M3YYCHUIO
sekTpudecTBa. lasee Oy/iyT 00CyKIaThCsA JIBE TPUUUHBI TAKOT'O OOJIHIIIOTN0 KOJIMIECTBA MC-
cJeoBaHUil B 00JIACTU 3JIEKTpUIeCTBa. BO-TIepBBIX, 371eKTPUUIECKIe IBJIEHNs] 1 UX CBONCTBA
SIBJIAIOTCS BaXKHON 9acThIo 00yueHus (hU3MKe HA CAMBIX PA3HBIX YPOBHAX. Y Yallluecs y3Ha-
10T 00 mjee 3aps/aa U JEKTPUIECKUX TleTeil B HavYaIbHOU ITKOJIe U ITOCTEIIEHHO UHTErPUPY-
10T D0Jiee CJIOYKHBIE UJICH JIJIsi MHTEPIIPETAINY JIEKTPUYecKuX sapjenuit. zyuyenune mojereit,
HeO6XOILI/IMbIX JJIgd MHTepIIpeTalun 3JICKTPOMarHUTHBIX HBJ’[GHI/IfI, ABJIAETCA HpO,[[yKTHBHOﬁ
00J71aCTHIO: OHO O0ECIIeYNBAET IPOYHYIO OCHOBY JIJIsI IOHUMAaHUs BOIIPOCOB, KOTOPBIE BAPbUPY-
I0TCS OT JIEKTPOMATHUTHON IIPUPOILI MATEPHUH JIO OCHOB COBpeMeHHOi Texnosoruu. CTpyK-
Typa 3JEKTPOMArHUTHOM IIPUPO/IbI MaTepPU OJTHOBPEMEHHO KpacuBa U moJjie3na. Kpome To-
o, 3JICKTPOMalrHUTHbBIEC TE€OPpUUN O6eCHqu/IBaIOT XOpOIHI/Iﬁ KOHTEKCT IdJId O6y‘{eHI/IH HaBBbIKaM
HAQYy49IHOI'O MbIIIJIEHN A, TAKUM KaK IIOCTPOEHUE MOﬂeﬂeﬁ u 1IoCcTpoeHue MOILe.HefI, OTHOIIIECHU A
MeKJTy SBJIEHUSIMU ONMMCAHUS HA MaKPOCKOIIMIECKOM YPOBHE M TEOPUSIMU Ha MUKPOCKOITIe-
ckoM ypoBHe. Kak 1mokasbIBaloT UCC/IeI0BaHus, yIalliecs 4acTo HyKIal0TCS B CIIOCOOHOCTU
MBICJIUTH TIesIocTHO. [lokazana HeoOXoMMOCTh TVI0OATBHBIX PACCY XK JICHU 115l AHATN3a KOM-
IIOHEHTOB JIeKTputdecKoil rnenu. OO0bICHEHO, 9TO TPEOI0JeHNE KITPUIUHHBIX PACCYK/IEHU»
NJIn «paCCy}I(ﬂeHHﬁ, OCHOBAaHHBIX Ha (bOpMy.He» ABJIAETCA HeO6XO,ZLI/IMbIM yciioBueM JJrd I10-
HUMaHWS JIEKTPHYECKUX TeTel 1 Ipyrux obsacTeil saeKTpudecTsa. Bo-BTOPBIX, /1eKTprye-
CTBO — 3TO 00JIACTb (DU3UKH, KOTOPYIO yUallfecs HAXOAAT 3HAUUTEIHHO 00JIee CI0KHON J1JTs
MOHUMAHUsI, I€M MEXaHUKY. Y DOBHU MOHMMAHUs KOHIIEIIINN SJIEKTPUIECTBA OUYeHb CBOEOD-
pasubl. KpoMe Toro, B iuTeparype HaOJIIOaeTCs IyTaHUIIA MEXKIy IMOHATUSIMU SJIeKTpUIe-
CTBa U TEPMUHOJIOTHEl, MCIOIb3yeMOil B TIOBCEIHEBHOM KU3HN (HAIIPUMED, JI€KTPUIecKast
SHEpIusi, HANPsI?KeHNe, JeKTPUIecKas MOITHOCTH). DTO HEYJAUBUTETHHO M3-38 CJIOKHOCTH
3aJIeiCTBOBAHHBIX KOHIIEIIINIA, HO eIIé OOJIbIe CMYIaeT TOT (PakKT, YTO 9TO HETOHMMAaHUE
OCTaeTCsd MOYTU HEU3MEHHDLIM IIPU 00y UIeHUN.

HOBaﬂ METOAUKa O6y‘{eHI/IH QJIEKTPUYICCKUM ABJICHUAM C UCIIOJIb3OBaAHUEM HH(bOpl\daHI/IOH—
HBIX U KOMMYHHUKAIMOHHBIX TEXHOJIOTHIT pe/yioxkena B [1|. B kadecTBe Merogoorum paspa-
O0TKM MHCTPYMEHTa HCIIOTh30BAJIACh METOIOIOTUS PAa3pabOTKI, OPUEHTUPOBAHHAS Ha IIPO-
ToTull. BCTPOEHHBII NMHCTPYMEHT OCHOBAaH Ha CUCTEME JIOTIOJIHEHHOH pPeaibHOCTH, KOTOpas
UCIIOJIL3YET MHTEPAKTUBHBIE MPOEKIUUA. DTa CUCTEMa COCTOUT U3 CTPYKTYPBI, [TO3BOJILAIO-
1ieit mpocMaTpuBaTh rpaduIecKyo nHOOPMAIIND, KOTOpast Oy/IeT TPOeIupPOBATHCS HA CTOJI.
JlnmakTudecKasi ajJbTepHATUBA IIPeJjIaraeTcs JJIsd IIPeoIoJIeHIsT TPYIHOCTe 00ydeHns, KO-
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TOpPBIC IIPEJCTABIAIOTCH JJId YIIPABJICHUA ABJICHUEM 3JICKTPUYCCKHX IIOJICH, W B KadecTBe
AJIbTEPHATUBBI METOJIOJIOIUSIM OOy UeHUsI, KOTOPbIE JIeJIAI0T YIIOP Ha 3allOMUHAHUE ITOHSTHUI.
st mcrosib30BaHMs HHCTPYyMEHTa ObLIN pa3paboTaHbl HEKOTOPbIE PYKOBOJIAININE IPUHITUAIIBI
B COOTBETCTBHH C IEJISAMHU KaKJIOTO BUJIA JeATeIbHOCTH. KpoMe TOro, ObLIN TPEJ/TIOXKEHbI
HEKOTOPBIE BOIIPOCHI JIII PYKOBOJICTBA O0yYE€HUEM CTYJIEHTOB U T'PYIIIOBBIM OOCYZKJICHUEM.
Bazkno mo/1uepkHyTh, YTO HOJy4YeHHbIE PE3YIBTATHI MOTYT OBITH UCIOJIB30BAHBI /IS Pa3pa-
OOTKU JUJAKTUIECKIX MATEPUAJIOB B JPYTUX 00JIACTAX, CBA3AHHBIX C SBJIEHUEM, & TAKXKE B
JIpyrux 00JIacTdX 3HAHUN U 00JIACTSAX, CBA3AHHBIX C TEXHUKOII.

DJIEKTPOCTATUYECKOE fBJIEHHE, IPUCYTCTBYIOIIEE B HEKOTOPBIX Kypcax (PU3UKHU, CO3TaET
TPY/IHOCTH B O0Y4Y€HHUH, KOTOPBIE He MO3BOJIAIOT yYallleMycs CBA3aTh TeMaTHIECKHN BEKTOD
TOJIsT C IBJICHHUEM 3JIeKTprdecKnx moJeii [2]. Io sToit mpuunHe namnas TeMa CINTACTCS HC-
TOYHUKOM OOJIBIINX TPYAHOCTEN [ M3ydeHUs CTYAEHTAMU BBICIINX y4eOHBIX 3aBeJCHUIL.
Kpome Toro, cymecrsyiomue orpaHHYeHHBIE CTATBUI O TPYAHOCTSX O0ydYeHHs B 3TOi obJa-
CTU JIJId YHUBEPCUTETCKOI'O YPOBHS JeJIal0T COOTBETCTBYIONIUII 3allpOC B 9TOM OTHOIICHUU.
O/1Ha U3 IPUYHMH 9TOH TPY/IHOCTU COCTOUT B TOM, YTO y4Jallllecs He 3HAKOMbI ¢ (DU3UIECKIM
ABJICHAEM, CBA3aHHBIM C 9JICKTPUYCCKAMH TIOJIAMHA, ¥ B TO K€ BPEMs 9TO MEIIAeT yYJallIMCe
YCTAHOBUTDH CBA3b C MAaTeMaTHYECKAM (DOPMATH3MOM, OObACHAIONIIM 3TO ABJICHHE.

B nacrositiiee BpeMsi MHOTHE 3aHATHA B KJacce, pa3paboTaHHbIe YUAITUMUCH, COCPEIOTO-
YCHbI Ha 3allOMMHAaHUM TOI'O, 9YTO HayKa y2Ke UCCJieJ0BaJla. O,ILHaKO B Ka49eCTBEC aJIbTepHaTUBbI
3yOpEKKe pPe3y/IbTATOB IIPE/JIAraeTCS HEJOPOroi 00yYaIoNuil MHCTPYMEHT, TTO3BOJIAIONIII
yUAIIeMyCsl B3AUMOJIEHCTBOBATE € U3YIAEMbIM SIBJIEHHEM. DTO MPEJJIOKEHIE HAIIPABICHO Ha
MOBBIIIEHNE YPOBHS MOHUMAHUS B KJIACCE, CIOCOOCTBYS IVIyOOKOMY U aHAJMTUIECKOMY Ha-
OJIIOJICHUTO 38 TE€M, 9TO MPEHOHOCUTCS yaaleMmycs. AbTepHaTuBHOE 00y YeHrne MPETEeH/IyeT
Ha TO, YTOOBI MPUBECTU YYAIIUXCA K CTUIIO OOyUYeHUs, KOTOPbI MO3BOJIIET UM T'€HEPUPO-
BaTh OObACHEHUS U 33/1aBATh BOIIPOCKHI O TOM, YTO OHU HAOJIIOIAIOT BO BpeMs obMeHa paboToit
¢ rpymmnoit. MoxKHO cKazaTh, YTO JIMJIAKTUYECKAs AJIbTEPHATHBA ABJIAETCS JACTBIO HAIIETO
MOHUMAHUSI IIPUPOJIBI STOTO SIBJICHUSI.

Pa6ora (3| cBumeresbcTByeT 0 TOM, UTO UCTOPUSI HAYKU SBJISIETCS TOJIE3HBIM HHCTPY-
MEHTOM TIPU OOyYeHHU HayKaM, B YACTHOCTH SJIEKTPUUIECTBY, /s BBISIBJIEHHUS IIPOOJIEM, C
KOTOPBIMU CTOJIKHYJINCH IPU MTOCTPOEHUN KOHIENINIl U TeOpuil, ¢ yKa3aHUeM TOr0, KaKue
SMUCTEMOJIOTHIECKHE Dapbepbl HEOOXOINMO OBLTIO MPEOJI0IeTh, U Uell, KOTOpble TPUBEN K
HPOI'PECCY, COMMATHLHOMY KOHTEKCTY. U TEeXHOJIOTMIECKUE ITOCIEICTBU TPUOOPETEHHBIX 3HA~
HUIl B IIponLIoM n HacTtosieM. [lokazaHo, 9To, paboTast Ha OCHOBE BBISIBJICHUsT TPYIHOCTEIR
O00yYeHUsT YIaIUXCsl W IIPOBEICHUS MCTOPUIECKUX U SIMUCTEMOJIOTHIECKUX HCCIEI0BAHUIT
C «IIeJarorm9ecKOil MHTEHIIMOHAIBHOCTHIO», MOXKHO PACCTABUTH IIPHOPUTETHI B HEKOTOPHIX
BHAHUAX, ITOOBI 3HAYNTEIHHO MOMOYb YIYUIINTh U3ydeHne KOHIENIN U Teopuii 1o TeMe
«DJIEKTPUIECTBOY.

B crarbe [4] ommcanbl IpUIOKEHNs, OCHOBAHHBIE HA SJIEKTPOIOPAIIUH, TPEOYIOT MEXK-
JIUCITUTLIMHAPHOTO OIbITa U COTPYJIHUYECTBA IKCIEPTOB € PA3JIUIHBIM MTPO(ECCUOHATHLHBIM
ombITOM B obJstacT Texuuku n Hayku. Haunnas ¢ 2003 roma B Yausepcurere JI100/1sHbI ObLIT
OPTraHU30BaH MEXKTYHAPOHBII HAYIHBIN CEMUHAD U KYPCHI /I aCTUPAHTOB, OCHOBAaHHBIE HA,
TEXHOJIOTUSAX U METO/IaX JIEUeHUS 3JIEKTPOIOPAINH, YTOOBI CIOCOOCTBOBATE Iepe/iatie 3HAHUN
OT BEJIYIIUX CIEIUAJIUCTOB UCCJIEIOBATEISM, CTY/ICHTAM U HOBUYKAM B O0JIACTHU 3JIEKTPOIIO-
panuu. B crarbe [4] npescraBiena oHa n3 HEOTHEMJIEMBIX YacTeil TEXHOJIOIHHA M METOJIOB
JIeYeHNs, OCHOBAHHBIX HA JIEKTPOIOPAINN: TMPAKTUIECKYIO PabOTy 110 3JIEKTPOHHOMY 00y-
YeHUI0, KOTOPYIO pa3zpadoTaHa, YTOOBI JIOTOJHUTE Mepelavdy 3HAHWI MOCPEICTBOM JIEKITHI 1
J1abOpaTOPHBLIX paboT, TeM caMbIM OOeCIeurBasi CMEIMIaHHbIN MOJIX0J K U3YUYEHUIO SJIEKTPH-
YECKUX SIBJICHUI, CBA3AHHBIX C TEPAIUUA U JIEICHUEM 3JIEKTPOIOpAIneil. DJIeKTPOIopalius
pejcTaBisger coboil YHUBEPCAJIBHYIO TEXHOJOTMYECKYIO ILJIAT(OPMY, MMO3BOJISIONLYIO OCY-
MIECTBJIATH KOHTPOJIUPYEMOE BBEJICHHUE PA3JIMIHBIX MOJIEKY/T B OMOJIOTMYECKHE KJIETKH U IKC-
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TPAKIIMIO KJIETOYHBIX KOMIIOHEHTOB U3 KJIETOK C IIOMOIIBIO ITPUJIOYKEHUST COOTBETCTBYIOIIETO
9JIEKTPUUIECKOrO 10JIs [5]. DjieKkTporiopanus IpejcTaBiser coboil yBIeKaTeJbHOe dBJICHUe
KJIETOYHON MeMOpaHbl ¢ HECKOJIBKUMU CYIIECTBYIONIUMEI OMOJIOTUYECKUMU TTPUJIOKEHUSIMU
u apyrumu BeposTHbiME [5|. Xors Begenne JTHK sBisiercs manbosee pacnpocTpaHeHHBIM
[PpUMEHEHUEM, JIEKTPOIIOPAIUS M30JIUPOBAHHBIX KJIETOK TaKKe MCIIOJIb30BajIach JIjis BBe-
JleHns (PEPMEHTOB, aHTUTE U JIPYTUX OMOXUMHUYCCKUX PEareHTOB JjIs BHYTPUKJIETOTHBIX
aHAJIM30B; CEeJIEKTUBHAA OMOXMMHUYECKas HArpy3Ka Ha KJIETKY OJIHOIO pa3Mepa B IIPUCYT-
CTBUU MHOYKECTBa KJIETOK MEHBIIETO pa3Mepa; BHEJpeHUe BUPYyca W JPYTUX HaCTHIL, YHU-
YTOXKEHUE KJIETOK B HETOKCUYHBIX YCJIOBUAX; U BHEJIPEHUE MEMOPAHHBIX MaKpPOMOJIEKY/ B
KJIeTOUHyI0 MemOpaHy. CoBceM HeIaBHO HAYaM M3Yy4YaThb JIEKTPOIOPAINI0 TKaHEeH ¢ Io-
TEHITUAJILHBIMY [TPUMEHEHUSAME, BKJIIOYasd YCUJICHHYIO XUMUOTEPAINI0 PAKOBBIX OITyXOJIei,
FeHHYIO Tepalnio, TPAHCIEPMAJIbLHYIO JTOCTABKY JIEKAPCTB U HEMHBA3UBHBINA OTOOD MPOO JI/Ist
OMOXUMUYIEeCKNX u3Mepennii. Kax m3BecTHO B HACTOSIIEE BPEMs, JIEKTPOIIOPAIUS SAB/ISI€TCs
IO CYIIECTBY YHUBEPCAJIHLHBIM MEMOPAHHBIM sIBJIEHUEM, KOTOPOE ITPOUCXOIUT B KJIECTOYHBIX U
HNCKYCCTBEHHBIX IIJIOCKAX JIBYXCJIOMHBIX MeMOpaHaX. DJIeKTPOIOPAIHS UCIIOIb3YeTCsI B Pas-
JIMYHBIX OHOTEXHOJOINIECKUX TIPUJIOKEHUSAX (TO €CTh B TEXHOJIOIHSIX M METOJIaX JIeUeH sl Ha
OCHOBE 3JIEKTPOIOPAIINHT ), BKJIFOUasl MEJIUIIUHY, TUIIEBYIO IIPOMBIIILIEHHOCTD U TIPOU3BOJICTBO
rormsa |6, 7|. TIpu Bo3elcTBUN HA KJIETKHU U TKAHU BBICOKOAMILTUTY/IHBIX KPATKOBPEMEH-
HBIX UMITY/TbCHBIX 9JIEKTPUIECKUX T0JIeH IPOHUIAEMOCTD KJICTOTHBIX MEMOpaH 1 TKaHeil yBe-
JIMIUBAETCSI. DTO yBEJIMIEHNEe TPOHUIIAEMOCTH B HACTOSIIEE BpeMsi OObIICHSIETCS BPEMEHHBIM
MOSIBJIEHUEM BOJIHBIX TIOP BHYTPH KJICTOYHON MEMOPAHbI, SABJICHUEM, Ha3bIBAEMbBIM JIEKTPO-
nopairieit. 3a 1mocjejHue YeTbipe JeCATUIeTHS JTOCTUKEHUsT B 00J1acTu (PyHIaMEHTATbHBIX
U 9KCIIEPUMEHTATBHBIX MCCIETOBAHMI 3JIEKTPOIIOPAIIUHN TTIO3BOJIMIA TPUMEHUTH TEXHOJIOTUH,
OCHOBaHHbIE Ha 3JIEKTPONODAINH, B KIMHHKe. B 0030pe [6] ommceiBaeTcs Teopus U TEKy-
e TPUMEHEHHS JICKTPOIIOpAIllud B MEJIUIIMHE, a 3aTeM OOCYXKJIaeM TEKYIIHe ITPOOIeMbI
B HMCCJIEJIOBAHUAX JIEKTPOIOpaIu 1 6apbepbl Ha IyTH 60JI€e TMTUPOKOr0 PaCIpOCTPpaHEHUs
9TUX KJIUHUIECKUX MPUIOKEHUH. DIIEKTPOIIOpaInsl YKe SIBJISIETCS MPU3HAHHBIM METOIOM B
HECKOJIbKUX 00/IaCTAX MEJIUIINHBI, HO MHOTHE U3 €€ OMOTEeXHOJIOMNIeCKUX ITPUMEHEHUH TOJIHBKO
HAYAJIN TIOSIBJIAThCA. B craThe [7| paccmaTpuBaroTcst HEKOTOpbIE U3 HAMOOJIee MHOTOOOEIIA0-
X IpuMeHeHuit B obyractu Meauimabl. OOPUCOBBIBAETCS 3JIEKTPOIIOPAIUS KAK SIBJIEHUE, a
3aTeM IepPexXOIUM K MPUIOKEHUIM, CHAYa Ia n3jaras Handojee 3apeKOMEHI0BABIIIE ceOsd —
UCIIOJIb30BaHUE OOPATUMOI JIEKTPOIIOPAIUH JIJIsi HAC/IeyeMOil TeHeTHIeCKON Mot uKaImm
MHUKPOOPraHu3MOB (3JieKTpoTpancdOopMaIum), a 3aTeM UCCJIELyeM MOC/IeHIe JOCTUKEHUS
B IIPUMEHEHHUH 3JIEKTPOIOPAIMH JI/Is MHAKTUBAIUA MUKPOOPTaHM3MOB, SKCTPAKIIUKA OHOMO-
JIEKYJI, 1 ObICTpasi CyliKa OnmomMacchl. XOTs 3TU IMPUIOKEHHST 1acTO HAIleJIeHbI Ha MacIITaOu-
pOBaHUE JIO MMPOMBIILIIEHHOTO U KJIUHUYECKOTO YPOBHS, TaKyKe OIUCAHBI HEKOTOPhIE BayKHbIE
MPUJIOKEHUS SJICKTPOIIOPAIMH B MacIiTade duma. TeXHOIOTHs 3JIEKTPOIIOPAIIUH 110 CBOEH Cy-
TH ABJISI€TCS MEXKTUCITUILINHAPHON 1 OCHOBaHA Ha 3HAHUSAX MHOIMX MHZKEHEPHBIX U HAYIHBIX
JINCIIUIINH. A UMEHHO, IPOEKTUPOBAaHUE 000PYIOBAHUS [T JIEKTPOIOPAIIUE (TO €CTh Te-
HEPATOPOB JEKTPUICCKUX UMITYIHCOB, SJIEKTPOJIOB U KAMED /ISl SJIEKTPOIIOpaIni) Tpedyer
TECHOT'O COTPYIHUYIECTBA WHKEHEPOB-3JIEKTPUKOB U KOMITLIOTEPIIUKOB ¢ PO ECCHOHATIAMI
U3 Pa3HbIX 00JIacTell, BK/IIOYas OHKOJIOIUIO, XUMUIO M TEXHOJIOTHIO.

B crarbe [8] mokazano, 4r0 TeMbl OCHOBHON IIKOJIbI, CBA3AHHBIE ¢ aOCTPAKTHBIME TIO-
HATUSIMA, CJIOKHBI JIJIsI TIPEIOJAaBaHUsI. DJICKTPUIECKHUE TN MOXKHO MPOCTO CKOHCTPYHUPO-
BaTh, HO UX CJIOXKHO 00bscHUTH. HOBBIE 1MOIX0/ABI B OOyUYE€HUM CTYJIEHTOB JIJId MOHUMAaHUS
HeOOXOIMMBI JIJIsI TIPOJIBUYKEHNsT MIPAKTUKK B HadaabHOil Hayke. Crarbs [8] coderaer B ce-
Oe cubHBbIE CTOPOHBI MYJIBTUMOJIAIBHBIX MCCIEI0BAHUN ¢ Teopuell Bapuaruii, 9Tobbl 1aTh
IpeJICTaB/IeHIE O IOCJIEI0BATEILHOCTH OOYUeHHsI, Pa3spabOTaHHON JIs YIAIIUXCHA MIEeCThIX
KJ1accoB. lIpumenenne penpe3eHTaTUBHOTO T0/IX0/Ia K TTOCTPOEHUIO OTKPBIBAET BO3MOYKHOCTHU
JIJIS TIOJTMMOJIAJIBHOTO CMBICJI000Pa30BaHus JIEKTPUIECKUX Iemneil. B rematnydeckom uccie-
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JIOBAHUY OBLI WCIIOJIb30BAH METOJI MCCJIEIOBAHNS, OCHOBAHHBIN Ha Ju3aitHe, s U3yJIeHHUd
oOyueHnst saeKTpudecKuM 1emsiM. COop JTaHHBIX BKJIIOYAJ BUICOCHEMKY 3aHSITHI B KJIacce,
MHTEPBBIO yUUTeeil 1 yIeHUKOB, 3allUCH B CTYJIEHIECKNX KypHaaax U apredakThbl OMEHOK,
MOJIEBbIE 3aAMETKH, & TaKzKe Pe3yJIbTAThl JI0 U Tocje UCIbITanuil. [I[puHIumIbl mpoekTupoBa-
HUsI BKJIIOYAJIN OIIPEJIe/IeHNe KITFOUeBhIX UJIeil, pa3paboTKy MOCIeI0BATEIHHOCTH YPOKOB C
aKIIEHTOM Ha Iepejiady U mpeoOpasoBaHue SHEPTHUH, MPAKTUIECKOe NCCIe0BaHue C MCIIO b
30BaHUEM MYJIBTHMOJIAJIbHBIX ITPEJICTABICHNNE B OTBET Ha y4ueOHbIe 3aJla9 U BeJeHUEe JIHEB-
HUKa ydueHukamu. Merapernpe3eHTaTuBHAS KOMIIETEHTHOCTD YUIaIlUXCsl TaK:Ke pa3BUBaJIach
IIOCPEICTBOM OIIEHKH, OOCY?KI€HUSA U CO3JaHUs IPEeICTABICHAN U MOJEIEH 9JIEKTPUIECKAX
nienieit. PenrpesenraTruBHbie 33181, 38 KOTOPBIME ITOC/IEIOBAJIO CTPATEINYIECKOe 00CY K IeHTe
I0JT PYKOBOJICTBOM YUHUTE/IsI, CIIOCOOCTBOBAJIM PA3BUTUIO MOHUMAHUS YIAIUXCS ITyTEM CO-
CpeJIOTOYECHUS] BHUMAHUS Ha KPUTHIECKUX 0COOEHHOCTAX. O rIyOOKOM OOYIEHUH CBUJICTE b=
CTBOBAJIH KyPHAJIbHbBIE 3aIIUCH, (POPMHUPYIOIINE U UTONOBbIE apTeaKThl OIICHUBAHUSI, & TaK-
2K€ OTBETHI IIOCJIC TECTUPOBaAHUA. HpI/IH]_[I/IHbI IIOCTPOEHUA PCIIPE3CHTAIUN ChII'paJIN BaKHYIO
POJIb B YCIIENTHOM pa3padboTke 3(hHeKTUBHON 1MOC/Ie10BaTeIbHOCTH 00y IeHNs 38 CIET coCpe-
JIOTOYEeHNS BHUMAHWSA Ha KPUTUIECKUX aCleKTaxX SHEPTUH. SAIMUAIIAETCsT TOIX0 ] ITOCTPOSHMS
perpeseHTaIu s Pa3pabOTKI MyILTHUMOIAJIBHOMN MoC/Ie10BaTe IbHOCTH 00y denust. Teopust
Bapualuii ObLIa MOJIE3HON aHAJIUTUIECKON OCHOBOM /s IIOHUMAHUS Pean3allui T0CIe10Ba-
TEJILHOCTH TIpoeKTupoBanus. VceieoBanme criocoOCTBYET PENeHnio TPOOIeMbl TIEPEOCMBbIC-
JIEHU A TpaI[‘I/IH‘I/IOHHOI;'I IIpaKTHUKU IIPpeIoJaBaHud HavaJIbHBIX HaYK.

OTa HOBasi KadeCTBeHHasT WHMOPMAIIAs O SBJIEHNN TOOYK/IaeT ero CTPOUTh 00bsICHEHUS
1 OTBEYaTh Ha BOIPOCHI aCIIEKTOB, KOTOPbHIE ITPUBHOCIT €r0 MPEYKHNE MPEJICTAB/IEHNS U BbI-
JIBUTAIOT HOBBIE; KPOME TOTI'0, 3TO MOOYKIAET ero JyMaTh 00 aJbTepHATHBAX M3MEPEHUsT U3Y-
qaeMoro sijienusi. OObsICHEHUS U OTBETHI HA BOIIPOCHI, IOCTPOECHHBIE YUAIUMCS, CTAHOBATCS
MOIITHBIM WHCTPYMEHTOM, TO3BOJISIONINM TIPEJ/ICTABUTh M CUCTEMATU3NPOBATH IIOHUMAaHUE T
0o0bsICHEHUE SBJIEHUsA, OOJIErYUTh pa3pabOTKy HOBBIX BOIIPOCOB U BO3MOXKHOCTH T'€HEPUPO-
BaTh IPOTHO3BI U IIPEIIIONIOKEHHUS O TTOBEJIEHNN 00bEKTa. DT HOBbIE KOJUPOBKHU CUNTAIOTCS
HOBBIM OOYyYeHHEM, KOTOpPOe VJIydIlaeT TO, 9YTO OH IPUBHOCUT B CBOHW IIPEIbIIYIIUE UJIEH,
B pe3yJibTaTe WHCTPYMEHT CIIOCOOCTBYET IMOHUMAHWIO MOJIeJIel, KOTOPbIe HayKa Y/IydInajia
Ha MPOTAXKEHUN MHOTHUX JIET, U TO CIIOCOD JIOBE/IeHUS 3HAHUI, KOTOPhIe HayKa IMOPOJIHIa, K
TEXHOJIOT .

B crarbe [9] omucanbl pe3yibTaThl MCCJIEI0BAHMs, KOTOPOE ObLIO TPOBEJIEHO il U3Y-
qeHns: 3PHEKTUBHOCTHA yIOHON JIeITeIbHOCTHA, OCHOBAHHON Ha KOHIENTYAJbHBIX YCIOBUAX
U3MEHEHUS U TPAJUIMOHHO pa3pabOTaHHOM OO0ydeHUH (PU3MKe, Ha MOHUMAHUHU yUIaIUMUCT
JIECATOrO KJIacca MOHATHI CTATUYECKOTO JIEKTPUYECTBA U UX OTHOINIEHUN K (DU3UKE KaK K
IIIKOJIBHOMY TIPEIMEeTY. 3a0JIy>K/IeHUsI, CBI3aHHbIe ¢ KOHIENIUAMEI CTATHIECKOTO JIEKTPH-
YeCTBa, ObLIN OIPEJIEJIEHbl COOTBETCTBYIONIEH JIMTEPATYPOil 110 9TOMY BOIIPOCY U MHTEPBHIO
C YUHATEJSIMHA, KOTOPBIE IPENOJAI0T CTATHIECKOEe JIEKTpUdecTBO OoJsiee 5 jieT. B cBssu ¢
9TUM ObLI pa3padoTaH TeCT Ha OIpeJieJIeHre CTATUYEeCKOTO 3jeKTpudecTBa. Jlannble ObLin
nosryderbl oT 30 CTYJIEHTOB B SKCIEPUMEHTAJILHON I'pyIine, OOYYeHHBIX C MOMOIIBIO y4ueod-
HBIX JIeWCTBUIT, OCHOBAHHBIX Ha yCJIOBUAX KOHIIENTYaJbHOTO M3MeHeHnd, 1 30 CTyJIeHTOB B
KOHTPOJIbHOI TPYIIe, KOTOPBIE CJIEJIOBAINA TPAJIUIIMOHHBIM WHCTPYKIUAM B Kjacce. ¥ 4ued-
Hasl JIedTeIbHOCTh BKJIIOYAaeT aHAJOTUN, CBSI3aHHBIE CO CTATHYECKUM 3JIEKTPUIECTBOM. AHa-
JIN3 KOBAPUAIMH TIOKA3aJ1, YTO yueOHasl JIesTe/IbHOCTh, OCHOBAHHAS HA YCJIOBUSX M3MEHEHUsI
MMOHATUH, TPUBOIUT K 3HAUUTEIHHO JIYUIIEMY YCBOGHUIO MOHATUN M3MEHEHUd MOHATUI cTa-
TUYECKOT'O JIEKTPUIECTBA, YeM TPAUIMOHHOE oOydeHmne. Kpome TOro, HaBBIKHM HAYYHOIO
mporecca yJIalnuxcsd ObLIM BayKHBIM HPEIUKTOPOM UX TMOHUMAHHUS KOHIIEHINUNA CTATUIECKO-
ro snekrpudectBa. C JAPyroil CTOPOHBI, pa3HUIA B ITOJXO0/E HE OKA3bIBAJA CYIIECTBEHHOI'O
BJIMSTHUSI HA OTHOIIEHHE yJalluxcs K (PU3MKe KaK K IIKOJbHOMY IIPEIMETY.

B craree [10] mccsienoBan mepexost MezK Ly 9JIEKTPOCTATHKON ¥ 9JIEKTPOKUHETUKOMN C JBYX
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TOYEK 3PEeHUs, NCTOPUYECKON U ICUXOJIOTHYecKoil. B obonx ciydasx MmoKas3aHO, YTO paHee
puoOpeTEeHHbIE 3HAHUS 110 3JIEKTPOCTATUKE MOTYT CTaTh «/1eOpMUpYIOIIeil npu3Moity npu
U3y4YeHnn 3JeKTpudeckux rerneit. MccaemoBano ucnob3oBanne ujieil 3JIEKTPOCTATUKU TTPU
IepBOHAYAJILHOM U3YYEHUNU sIBJIEHUI TPOTEKAHUS JIEKTPUIECKOTO TOKA.

B crarbe [11]| 6b111 HCCTIEI0BAHBI MEHTAIBHBIE MOJIE/H, KOTOPBIE JIFOJU UCIIOIB3YOT, ITO-
OBI JlyMaTh O IIPUPO/IE JEKTPUIECKOTO TOKa. VIHTepBbIO, OCHOBaHHbIE HA TIOC/IE/I0BATE/IHHO-
CTH U3 IPOTHO30B, HAOJIIOICHIH, 00bsICHEHNI, OBLIN ITPOBEIEHDI ¢ OPA3HILCKUMU YIAITUMUICS
CpeJHUX TTKOJI, yIaIlIUMUCA TEXHUIECKNX YIUJINI, YINTEeIIMU, WHYKeHEePaAMH U TPaKTUKaMU,
KOTOPBIE MMEIOT JEJI0 C 3JEKTPUIECTBOM B CBOEIl ITOBCEIHEBHOM AesiTesibHOCTH. CooOImaeT-
c 0 YETBIPEX MOJIENIAX, JIEMOHCTPUPYIONINX BO3MOXKHYIO MOJIE/Ih PA3BUTHA, KOTOPAs MOXKET
OBITH CBA3aHA C IPUOOPETEHUEM U€TOBEKOM KOHIENTYAJbHBIX 3HAHUI 00 9JIEKTPUUIECTBE.

B crarbe [12] uzyuanuch B3auMOCBSI3U MEXKJLY MOJIOM, HHTEPECOM U ONBITOM B 00J1aCTH
3JIEKTPUYECTBA, & TaKKe KOHIENTyaJbHOEe U3MEHEHNE TEKCTOBbIX MAaHUMIYAAIUN TTPU U3yde-
HUEM (DyHIAMEHTAJIbHBIX KOHIICHIINI ITOCTOSHHOIO TOKa. BhIJIO MOKa3aHO, UTO TEKCT C KOH-
[eNTya/JIbHBIMU U3MEHEHUSIMUA ITPUBOJUT K JIyUIIEMY KOHIENTYyaJIbHOMY HMOHUMAHUIO 3JIEK-
TPUYIECKUX KOHIIENNI, YeM TPaJUIMOHHBIN JTNJaKTUIECKU TEKCT, HO IIPEJIbIIyIINe NCCIe-
JIOBaHUs TIOKa3a/n, 9T0 3 @eKT B3anMOJIeiicTBOBA € MOJOM ydacTHUKOB. [Ipemmnorarasin,
YTO MHTEPEC MOJIEPUPOBAJI 9TO B3auMojeiicTBre. B 9ToM ucciie iloBaHIN MYKINHBI U KEHIITHI-
HBI, KOTOPBIE OOJIbIIIE NI MEHbIIIe NHTEPECOBAIUCH SJIEKTPUIECTBOM U UMEJINA OOJIBITNAN MITH
MEHBIIHU OIBIT PAOOTHI € AJIEKTPUIECTBOM, YUTAN KOHIIENITYaIbHbIE M3MEHEHUS U TPaJIH-
UOHHBIN TeKcT. Korjia ypoBeHb 3aMHTEPECOBAHHOCTH, OIBIT U IIPEJIIIIECTBYIONINE 3HAHUS He
OBLIM BKJIIOYEHBI B aHAJIN3, KaK 10JI, TAaK U THUII TEKCTa OKa3bIBAJIN 3HAYUTE/IHHOE BJIUSHUE.
Korma B amayms ObLIM BK/IIOYEHBI YPOBEHb MHTEPECA, OINBIT U IPEANIeCTBYIONINE 3HAHUSI,
TEKCT C KOHIENTYaJbHBIMUA U3MEHEHUAMU TIPUBE K JIYUIIeMy ITOHUMAaHUI0 KOHIIETITNN 3J1eK-
TPUYIECTBA, €M TPAIUIUOHHBIN TEKCT, U BIUSHUE T0J1a OBLIO YCTPaHEHO. DTOT BBIBOJ, I10/I-
TBEPKJIAET TUIIOTE3Y O TOM, YTO NPEJIECTBYIONINI YPOBEHb NHTEPECA, OIBIT U 3HAHUS OIO-
CPEeJIyIOT OYEBHUIHDbIE TEHJIEPHDbIE PA3INUUs B U3YUYCHUH 3JIEKTPUIECTBA. DTO IPEIIOJIATaECT,
YTO MAHUITYJISIUNA ¢ KOHIENTYaIbHBIM H3MEHEHHEeM TEeKCTa, BEePOSTHO, OyayT 3hdeKTUBHbI
KaK JJIg MYKYUH, TaK 1 JJId YKEHITAH.

B crarbe [13| coobmraercst 06 uccieoBaHnn, KOTOpoe ObLIO Pa3pabOTAHO J1JIst BbISBJIEHS
IIPeJICTABJICHNIl YUYAIINXCsA O MPOCTBIX JIEKTPUYECKUX IensaX. Jnarnoctndaeckuil OnpocHUK
ObLII IIPOBE/IEH BBIOOPKE U3 145 cTapineK/IacCHUKOB U 21 yunress dbusnkn. AHKeTa BK/IIOYAI
B OCHOBHOM Ka4e€CTBEHHBIE BOIIPOCHI, KOTOPBIE OBLIH Pa3padOTaHbI sl IPOBEPKU TOHUMA-
HUS YYAIUMUCH (PYHKIIMOHAJIBHBIX B3aUMOCBA3EN MEKJIy IMePEeMEHHBIMU B 3JIEKTPUYECKOMN
IeIrm. OCHOBHbIe BBIBO/IbBI, IIOJIYYEHHDBIE B pe3yJ/ibTaTe aHaJ/Jln3a OTBETOB, 3aK/JII09al0TCAd B TOM,
YTO TOK SIBJISETCS OCHOBHBIM IIOHATHEM, UCIIOJIB3YEMbIM CTYJIEHTaMH, TOI/Ia KaK Pa3HOCThb
IIOTEHINAJIOB PACCMaTPUBAETCs KAaK CJIeJCTBHE IIPOTEKAHHs JIEKTPHYECKOIO TOKa, a He KaK
ero npuunHa. Cje10BaTeIbHO, CTY/IEHTHl 9aCTO HEIPABUIBHO UCIOJIB3YIOT 3aKoH OMa s
OJTHOPOJIHOT'O yYacTKa JIEKTPHYECKON e, AKKYMYJISTOP PacCCMaTPUBAETCsS KaK NCTOYHUK
IIOCTOAHHOrO ToKa. lloHsaTusa SJIGKTpO,ZLBI/I}KYH_Ieﬁ CHUJIbI UCTOYHUKA HalIPpA2KCHHA U BHYTPEH-
HEro CONPOTUBJIEHUS He COBCeM HMOHATHBL. CTYHIEeHTBI UCHBITBIBAIOT TPYAHOCTH C aHAII30M
BJIMSAHUA U3MEHEHHs OJJHOIO KOMIIOHEHTa Ha OCTAJIbHYIO YacThb JIEKTPUYECKOil cxeMbl. Be-
POSATHO, 9TO CBS3aHO ¢ Oojice OONIIUME TPYIHOCTSMH, C KOTOPBIMH CTY/JEHTBI CTaJIKUBAIOTCS
1Ipu OJHOBPEMEHHOM U3MEHCHHNHN HECKOJIbKHUX II€PEMEHHDBIX.

B crarwe |14] npescraBieHbl pe3yibTaThl HCCIeI0BaHMs (DPAHILY3CKUX YIEHUKOB, HAYH-
Has ¢ OCHOBHOI mKoybl (6 Kiace, 12 jier) un 3akaHYHBasg YeTBEPTHIM KyPCOM YHHUBEPCHTE-
Ta, TIO3BOJINJIO OIEHUTH BJIUSHIE IPENOJIaBaHNsl OCHOBHBIX IMOHATUIN jieKTpudecTBa. Cambre
[IPOCTBIE MCYE3AI0T [P OOyUeHNH, a BOT JApyrue 6oJiee CUIbHbBIE (<«HCTOINEHNE» TOKA, MeHe-
paTop MOCTOSTHHOTO TOKA) COIMPOTHUBJISIIOTCS JazKe TIOCIe MHOIHUX JieT oOydeHusi. BbyiBuHyTa
TUIIOTE3y O TOM, YTO ONPEJIEIEHHDBIE 3a0/1yKJIEHIT MOTJIA ObITh BBI3BAHBI MMEHHO TEM, KakK
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ydalyecd 4acTUYHO IIPeOJI0JIEBAaIOT IIepBble BCTpedalrolyecd TPYJJHOCTH, YTO CTaBUT CJIOZK-
HYIO 3aJa4y JIJIs TIperojaBanus (GU3nKu.

B craree [15] mokaszaHo, 9TO HpU aHAJIU3E PACCYZKICHUIT yUAIUXCS O MPOCTBIX SJIEK-
TPUIECKUX TIEIISIX TI0JIE3HO MBICJIUTH B TEPMUHAX TPEX ACIEKTOB: (&) KOJIMIECTBEHHBIE OT-
HOIIEHUSI, KOTOPBIE OIPEIEIAIOTCA aJlrebpandecKuMI BhIPAsKCHUSME MEXKIy HapaMeTpaMu
nern; (6) DYHKIMOHATIBHBIE OTHOIIEHNs, KOTOPbIE BKJIIOYAIOT KauyeCTBEHHBbIE COOOparKeHNUs
¥ OPUBOJAT K IPABUJILHOMY OIMCAHUIO B3aUMOJIEHCTBIS MEXK/Ly IIepeMEeHHbIMU Tenu; u ()
HPOIIECCHI, BKJIIOYAIONIAE MAKPOOTHOMIEHUS 1 MUKPOOTHOIICHU, IJIe TIapaMeTPhl MAKPOCKO-
IMYECKOI IIeNH CBA3aHbI ¢ MHUKPOCKOIMYECKIME MOJC/ISME W IIPABUIAME. Y TBEPIKIACTCH,
YTO BCe TPH ACHEKTa HeoOXOJUMBI JjId IPABUILHOIO IIOHHMAHUS TeMbl. B TO BpeMmsl Kak
MMEeTC 3HAYUTENbHBI 00beM MHMOPMAIMKA O MEPBBIX JIBYX ACIIEKTaX PacCyzKJICHHil CTy-
JIEHTOB, MAJIO 9TO U3BECTHO O TpeTheM. VI3ydeH 3TOT acleKT CO CTYJIeHTAMU IIPOIBUHYTOIO
Kypca cpeaneii mkosbl. OGHapyzKeHO, U4TO Jazke B 09eHb IPOCTHIX CATYAIUAX OOJIBIITHCTBO
CTYJICHTOB HE CBA3LIBAIOT MOHATHA 3JEKTPOCTATUKI CO CBOMM OIMUCAHUEM SBJICHHI. DTO IIpHU-
BOJWT K CEPbE3HBIM HECOOTBETCTBUAM B OTBETAX yYAIUXCS Ha BOIPOCHI O TOKAX, 3apa1ax 1
UX UCTOYHHMKAX B 3JIeKTpUIeckoii meru. GopMalibible onpejiesienus (Jaxe MPABUIbHO TPO-
[UTUPOBAHHBIE) HE UCIHOJIb3YIOTCA Ha npakTuke. CrieoBaTe/IbHO, HEIPOTUBOPEUUBAs Kap-
THHA MEXaHU3MOB OOBLIYHO OTCYTCTBYET. TO MOXKET OObACHUTD, II0YeMY YYAIIAeCd He MOTYT
OCMBICJIUTD 3JIEKTPUUIECKYIO Iellb KaK CUCTEMY M OUEHHTH (PYHKIMOHAJBLHLIE OTHONICHUS
MEZKJy €€ JaCTAMU.

B crarbe [16] onpeenimin npexKHue mpecTaBIeH s yIaluxcsi CPEJHUX TIKOJI U KOJLIe-
JIKeit 00 3JIEKTPOCTATUIECKOW UHIYKIIMA U ONPOCUJIN UX, IIPEJICTABUB JaHHbIe HAOJIIOIeHMIT,
KOTOPBIE ITOATBEPXK IAJIH WJIK OIIPOBEPraJii UX COOCTBEHHBIE IIPeKHUE IpeacTapieHus. Vx o1-
BETHI Ha JI0OKA3aTe/IbCTBA MHTEPIPETUPOBAJIUCH C TOUKH 3peHust (puaocodpun HayKu, 0COOEHHO
B3rs10B [lonmepa n Jlakatoca Ha TPOBEPKY HayYIHBIX TUIIOTE3. B mporiecce Mo ITBepK IeHMsT
[IOYTHU BCE CTY/IEHTHI BBISIBUJIN JIOTHIECKYIO OIMMOKY, N3BECTHYIO KaK «OIIMOKa YTBEP K IEHUsT
caeJIcTBUsi» B cusutorusme. CryaeHuecKne mporecchl (haabcruduKaium ObLIH Pasie/ieHbl Ha
JIBe TPYIIIBL T€, KOTOPbIE OTBEPrajd TBEPIOE SAPO IPEIIIECTBYIONUX Ueil, U Te, KOTO-
pble MOTUMUITUPOBAIN CTYAEHIECKUI 3aIUTHBINA ITOSIC BCIIOMOTATE/IbHBIX UJIEil, CBSI3aHHBIX
C TBEPJBIM SIPOM, IIPH COXpaHEHUN TBEPAOro sapa. V3 anaansa mporeccos daabcruduKaimm
CTY/IEHTOB OBLIIO OOHAPYZKEHO, UTO TO4YKa 3peHus Jlakaroca, a He [lomnmepa, O6bL1a 60J1€€ TTpH-
eMJIEMOIi JIJIsT TIOHUMAaHKS OTBETOB CTY/IEHTOB Ha IPOTHBOPEYMBLIE JOKA3aTeIbCTBA. DBBLIO
3aMeYEHO, UTO Ka4ecTBO IMOHMMAHUS BCIIOMOTATEeIbHBIX HIEH Tak:Ke JIO/IKHO MI'PaTh BarK-
HYIO POJIb B U3MEHEHHH OCHOBHBIX IOHATHIA.

B crarwe [17] mpencraBiieHbl pe3yIbTaThl TEMATHIECKOTO MCCJIEIOBAHIS TPUPOJILI TIOH-
MaHHg JIeTbMU 4eTBEPTOI'O KJIacca 3JEKTPUYCCKUX Ileleil M TOro, KaK UX IMOHUMaHUe JaJo
UM OCHOBBI JIJI MHTEPIPETAINN JIAHHBIX, TOJYyYeHHBIX B PE3y/IbTaTe HAOIIOJIEHUS U MaHU-
MyJAAIUi ¢ 3jeKTpudeckuMu nengmu. [losrydennbie maHHble CBUIAETEILCTBYIOT O TOM, YTO
(a) JeTcKMe MHTEPIpETAIMOHHbIE PAMKH SJIEKTPUIECKUX Teleil OTParkalTcs B crienudu-
Ke Jleraseil, ocaeJ0BaTeIbHOCTH U COTIACOBAHHOCTH UX IpejicTaBienuit; (b) meranmsanus,
MI0CJIEJIOBATEIHHOCTD W COTVIACOBAHHOCTH MOHUMAHWS JleTell BIMSIN Ha UX CIIOCOOHOCTH pac-
CMATPHUBATh JaHHBbIE KAK aHOMAJIbHbIE, OJJIEPXKUBAIOIINE WIN He OTHOCAIIUecs K jeiy; ()
JeTAM, Ybd MHTEPIPEeTAIIMOHHbIE PAMKH ITO3BOJIMJIM UM PAcCMaTpUBaTh JIAHHbIE 3JIEKTpUYe-
CKUX Telell KaK aHOMaJIbHbIe, OBLIO MPEJJIOKEHO M3MEHUTH CBOE MMOHUMAaHUE JIEKTPUIECKUAX
nereif; (d) jeTn, 9bn MHTEPIPETAIIMOHHBIE PAMKH TO3BOJIMIIN UM PACCMATPUBATDH JIAHHbBIE 00
9JIEKTPUIECKUX TeNdX KaK IMOJATBEPKIAIONINE TOKA3aTeIbCTBA, CJ1a00 PECTPYKTYPUPOBAIIN
CBOE CYIIECTBYIOIIee IOHUMAHUE SJIEKTPUIECKUX TIeleil, u (€) JeTu, Ybi HHTePIpeTaliuOHHbIe
PAMKWU TI03BOJIUJIM UM PACCMATPUBATH JAaHHbIE 00 JIEKTPUUYECKUX IENIX KaK HepeJIeBaHTHbIE
WIN U30JIMPOBAHHBIE, HE CMOIJIM U3MEHUTh CBOM IPEJICTaBICHUA 00 JIEKTPUUECKUX IIETITX.
IIPEJICTaB/ICHUSA 00 JIEKTPUIECKUX TIETISX.
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Byt n ncnosib3oBaHne 9J1€KTPUIECKUX TPUOOPOB, (DOJBKIIOP U OTHOIIEHNE K HUM, & TaK-
JKe CMYTHBIE IIpe/IBAPUTEIbHbIE TTPEJICTABIEHUSA O IIPUPOJIE JIEKTPUIECTBA — BCE TO IPEJI-
IIECTBYET IMKOJBHOMY H3YUCHHUIO 9JIEKTPUYECTBa M BJHsET Ha Hero. B crarpe 18] ommcan
pPe3yJIbTAT UCCJIEJIOBAHUS B3IVISIIOB MJIAIIUX MKOJIBHUKOB, KOTOPOE OBLIIO MPOBEJIEHO TPYII-
O#l MPAKTUKYIONIUX MTKOJBHBIX YUUTEIel ¢ UCIOIb30BAaHUEM CBOOOJIHOTO ITUCHbMA, CpaBHEe-
HUIl W PUCYHKOB, & TAKXKe I'PYNIOBBIX MHTEPBHIO. Pe3yIbTaThl MOKa3bIBAIOT CUIbHbBIE MTPU-
3HAKH POJUTETHCKOTO BJIUSIHUS, OOIIMX ITOCJOBUIL M B3IVIAJIOB, CTPaxa U HEABHOI'O 3HAHUS,
[OJIyUe€HHOTO Tpu obparienun ¢ npudopamu. BuIOOpKE MIKOJBHUKOB ObLIN B3ATHI U3 Pa3-
HBIX OPUTAHCKUX IIKOJI U YYUJIUCH JITOO B TIEPBOM, JINOO B TPETHEM KJIAcCe CPEJIHEN TITKOJIbI.
Crapimast rpymma rmoka3blBaJa JIUIb CIydaiiHble TPU3HAKN TTPOBUKEHHS 10 CDABHEHUIO C
MJIQJIIIIEN TPYIIIOi, U 9TO MOTJIO ObITh CBA3aHO CKOPEe C COIMAIBLHBIMU, YeM CO TTKOJTbHBIMI
BHAHUSAMH.

PezysibraThl uccieioBanuil 1MoKa3bIBAIOT, UYTO IMOHUMAHUE YYaITUMUCI JIEKTPUIECKOTO
TOKA B IIPOCTBIX IEISIX 3y TAHO MHOXKECTBOM aJIbTePHATUBHBIX KOHIen it OOmenpuHsTast
MO/IeJIb TOKA — 3TO JIBUKEHUE 3JIEKTPOHOB B IIPOBOJIE, Pearupyioliee Ha Pa3HOCTh ITOTEHIIN-
aJIOB Ha KOHIIaX IPpoBojia. Bee cTpaTernn KOppeKnuoHHOro o0ydeHns ObLIN HAIIpaBJIeHbl Ha
TO, 9TOOBI MPOSICHUTH TY MOJIEb, YTOOBI JATh YUYAIMMCs BO3MOXKHOCTH IPOI'HO3ZUPOBATH
MOBEJICHNE CXEMbI U PelraTh MpodJeMbl co cxeMoit. BodaMoxKHO, O/lHAKO, 9TO 3TO HE camasi
noJjie3Hasi Mojiesib. V3ydenune sKCepTHBIX M300parKeHuil MOKa3aJi0, YTO MHOTUE IKCIEPTHI
IPUJIEPKUBAIOTCST He KOPITYCKYJ/ISIPHOIA, a moJsieBoii Kourenmuu. B cratse [19] paccmarpusa-
eTCcd aKTyaJlbHOCTb 3TUX BBIBOJIOB JIJIfl IIIKOJIbHOI IIPAKTUKH.

B crarbe [20] coobraercst 0 pesyabrarax uccieoBanus MHenuii 115 nereit B Bozpacre
or 7 jjo 11 ner o Tom, oTKyda Oepércs 3eKTprudecTBO. PaKThI MMOKA3BIBAIOT, UTO, XOTS
CYTIECTBYET KOPPEJANUS Me¥KJy BO3PACTOM M OCO3HAHUEM TOTO, UYTO IJEKTPUIECTBO BbI-
pabaTbIBaeTCsd M YTO OHO JIOJIZKHO TIEPEJIaBATLCs 110 IIPOBOJIAM, MHOTHE JETH UMEIOT OYeHb
OrpaHmvIeHHOe MpejicTaBaeHre 00 UCTOYHUKE djieKTprudecTBa. CyIIecTBYIOT TaKyKe T'eHJIepP-
Hbl€ PA3/IMYNs, CBA3aHHbBIE C TUM IOHUMAHHUEM: JIEBOYKU PeXKe, YeM MAJIBYUKH, ONPEJIEIAIOT
UCTOYHUK 3JIEKTPOIHEPTUH U CBA3b MEXKJTY MPOU3BOJACTBOM 3JIEKTPOIHEPTUN U JIEKTpPUIE-
CKUMU TpUdOpaMu. Y TBEPKIA€TCs, YTO €CJIU JIETAM He TIOMOYb PAa3BUTh UX TOHUMAHUE TOTO,
KaK BbIpabATBIBACTCA JICKTPUIECTBO, OHU HE IOJIyYAT IOJIb3bI OT U3YyYEHUs aJbTePHATUB-
HBIX UCTOYHUKOB SHEPIUM U HE CMOT'YT IPUHUMATh COOTBETCTBYIOIINE PEIIEHUs 10 CBI3aH-
HBIM C HUMH SKOJIOTHMYECKUM TIpobieMaM B H0Jjiee MO3/IHEM BO3PACTe.

B craTtbe [21] IIpeJiCTaBJICHbl PE3YJIbTAThI UCCJICAOBAHUS, SABJISIOIIEIOCA BTOPBIM HCCJIE-
JOBaHEM Ha OCHOBE ,ZLI/IS&fIH&, OpPraHn30BaHHbBIM BOKPYT LIeTpréX I/ICC.He,ZLOBaHI/IfI, I1eJIbIO KO-
TOPBIX ABJIAETCA YJIydHIEeHUe O6yquI/IH ydalmuxcd, HaBbIKOB IIpEIO/laBaHUsA U ITOJTOTOBKHA
yuauTeseil B OTHOIIEHUN T0/IX0JIa K OOyYEeHUIO Ha OCHOBE Jin3aiiHa, Ha3bIBAeMOI'0 O0YyYeHU-
eM 1o au3aiiny. OOydeHune 10 Ju3aiiHy UCIOJIB3yeT KOHTEKCT 3aJad Jn3aiiHa, 9To0bl U3y-
JaTh, cpeju Ipodero, Hayky. [Ipeapiayinue mcciieJoBaHus MOKA3bIBAIOT, YTO 3TOT TOJIXOT,
K MHTerpalyuy IpeaIMeToB BeCcbMa yCIIeleH, HO JJaeT MaJIo IIOJIb3bl OT U3Yy4YEHUsd (Haqublx)
noudTuii. /Iy 9TOro B KauecTse BaxKHOM NPUIUHBI IIPEJ/IAraeTCsd OTCYTCTBUE (3HaHI/IH) HaI-
JIEKAIX cTpaTernii odydenus. B 3ToM nccieloBaHUN pacCMATPUBAIOTCS 9TH CTPATErUU U
60J1e€ KOHKPETHO B3aUMO/ICHCTBHE ¢ KOHIENTYaIbHBIM 00ydeHreM. B uccieoBanum mpuHsIn
ydacTuhe MecTh TOIAaHICKAX CTYIeHTOB-IIEPBOKYPCHUKOB DakaiaBpuaTa B Bo3pacte oT 16 10
18 jteT m nBa MpenoaBaTe i eCTECTBEHHBIX HAyK (BKJHOan IJIaBHBIX I/ICC.HQ,ZLOBaTeJIefI). Uc-
CJIeJIOBAHUE CMENTaHHbIX METO/IOB UCIOIB30BAIOCDH JIJIsd YIIyOJIEHHOTO U3yUeHnus: O0ydIeHus C
IIOMOITIBIO TeIArOTUIECKOl MpaKTUKK au3aiiia. Ha ocHOBe TeopeTndeckoii OCHOBBI (KOHIIEI-
IIMN) CTPATeruit 00ydeHns, CBI3aHHBIX ¢ 00y IeHneM, ObLIN MPOAHATM3NPOBAHBI BHIC03aINCH
YIIPaBJIAEMOr0 OOYIEHHS C ITOMOIIBIO 3389l IIPOEKTUPOBAaHUs, ITOOBI TOJPOOHO PACKPBITH
pabory yuure/isi. JJomoHeHHbIE TaHHBIMU AHKET U MHTEPBLIO U pe3y/ibTaTaMu 00y IeHUs CTY-
JICHTOB (J10 9K3aMeHa U [ocJie 9K3aMeHa) O6blia yeraHoBieHa 3(bGeKTHBHOCTD cTpaTeruii oby-
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YeHUsI ¥ OTBJICYEHBI HEJIOCTATKU. Y Yallfecs JIOCTUIJIA CPEIHUX ODINUX YCIIEXOB B 00y YeHUH,
IJIe caMble BBICOKHE YCIIeXU ObLIN CUJIbHO CBsI3aHBI ¢ BBIIIOJTHEHHEM 3a/iaHus. B pabore y4an-
Tesieil mpeobJraa I IpeIocTaBIeHne 0OPATHON CBI3U U CTUMYJIUPOBAHUE COTPYIHUIECTBA,
1 ToJIbKO 13 % Beex BMeEIATeILCTB yUuTeIeil Kacaauch MPSIMOro Pa3bsaCHEHHS JICXKAIINX B
OCHOBE HAyYHBIX JIAHHBIX. I 0cOOEHHO 9TH dBHBIE cTpaTernu o0ydYeHUs OBbLIN BBICOKO OIle-
HEHBI CTYJICHTaM#, 9TOObI Y3HATH O HayKe. B cooTBeTCTBUM ¢ TIPEJICTABICHUAME O Tepeade
3HaHUil, 0OyYeHHe 10 Ju3aiiHy JO0JKHO OBITH OOOTAINEHO ABHBIMHU CTpATErugMu OOyUIeHUd,
WHTEPJIIOJINAMI B COOTBETCTBUU C MaJIO CBA3aHHBIM HAYYHBIM COJIEPXKaHUEM, BaXKHBIM JIJIsI
CBSI3HOT'O ITOHUMAHUsI, 8 TaKKe JIEKOHTEKCTyau3alueil 1 peKOHTEeKCTyaan3alneil KOHIemit
Ji1g OoJtee TIyOOKOrOo MOHUMAHUS.

W nest npramHHOCTH 3aHUMAET IIEHTPAJIbHOE MECTO B HayKe U y»Ke JIaBHO BBI3bIBAET CIIO-
pBI MexkTy punocodamu u yuéHbIMu. B TO Bpemst Kak TeHJieHIns n30erarh NPUIUHHOCTH,
[IO-BUIMMOMY, CTaJjIa JIOMUHUDPYIOIIEH B HayKe U (puyiocobun, NCC/IeI0BAHNS B 00JIACTH €CTe-
CTBEHHOHAYYHOTO 00pAa30BaHUs MMOKA3a/U CUJIbHOE IMPUCYTCTBHE B OOBIYHBIX PACCYKJICHU-
X MPUYUHHBIX OObACHEHUH, 9aCTO TMOHMMAEMbIX KAaK «MEXaHU3M», CIIOCOOHBIH 00bLICHUTD
dusnueckne npeodpasoBanusa. Hekoropble nccaenoBaTenn MpeIoKIUIN UCIOJIH30BATH ITO
OOBIYHOE MPUYMHHOE PACCY2KJIEHNUE B Ka4eCTBE OCHOBBI JIJIsl TIOCIE0BATEILHOCTEN TIPEero/ia-
BaHUs U O0yYeHHus, 0OCOOEHHO B 00JIACTH 3JIEKTPUUECTBA M MexaHUKH. B crarhe [22| ama-
JIM3UPYIOTCA HEKOTOpPbIE OCOOEHHOCTU MPUYMHHO-CJIE/ICTBEHHBIX PACCYKIEHUMN, UCIIOJIb3Yye-
MBIX B (DU3UKE YUAITUMUCS, C UCIIOJIb30BAHNEM aHKET U MHTEPBBIO C YIaCTHEM YYAIUXCd U
periojiaBaresieil. ITo UCeseI0BaHne MOKa3aI0 TPU ACIEKTa, KOTOPbIE CBA3aHBI JIPYT C JIPY-
roM: cMellleHue JeHCTBYIONNX U CAyYallHbIX IPUYMH, YCJAOBUI BO3HUKHOBEHUdA dABJICHUS U
IPUYUHBI, JIEHCTBUTEIBHO €I'0 BBI3bIBAIOIIEH; TEH/IEHIUs «CMeIlaThby NPUYNHBI, [IPOITYCKas
MPOMEXKYTOUYHBIE OOBEKTBI; U TPYIHOCTH B COEJIUHEHUN JIOKAJTbLHBIX TPUYUH U TVI00ATHHBIX
nocieacTeuii. B crarhe (22| mogdepKuBaOTCa pasanansa MeKLy OOBITHBIMU PACCYKEHHsI-
MU ¥ Hay4YHBIM HCIOJIB30BaHUEM, a TaK:Ke WX BusgHUe Ha obydenume. Ha camom nere sTn
TEHJIEHIINN PACCYKJEHUI HeOOXOIMMO YUHUTBHIBATH MPU OOYYEHUU: UX CJIEJlyeT PacCMaTpPH-
BaTh HE TOJILKO KaK CO3/IAIOIINE IIPEISATCTBUE JJId u3ydeHus (hU3NKU, HO U KAK PECYPCHI,
HaXO/JIAIIMECS B PACHOPSAXKEHUN yUallerocs.

B crarbe 23] npe/ioxkena Mozie b 00y UeHHsT HAY THBIM aHAJOTUSM. DTa MOJIE/b Ha3biBa-
eTcs «obIast MoJieJib 00y YeHUs 110 aHAJIOTUU». 'TeopeTndecKas OCHOBa pa3paboTaHa CHAYAIA
JUI 9TOi Moze . B 9Toil cTpyKType pacCMaTpUBAIOTCSA CJIEAYIONNe MOMEHTBI: OIIpeIe/ie-
HUE aHaJIOTHH, OOyUeHHe 110 aHAJOTUH, IIepeMEeHHbIe, CBI3aHHbIe ¢ 00yJIeHHeM 110 aHAJIOIUH,
OIleHKa Pe3yJIbTaTOB OOyYEeHHUsI 110 aHAJOTMH W OTPAHUYECHHS HCIIOJIH30BAHUSI. aHAJIOTHH B
obyuennn. O6IIast MOJIEIb OOyYeHHUsI 110 AHAJOTMU COCTOUT M3 CJIEAYIOIINX JIEeBATU ITAIOB:
U3MEPUTHh HEKOTOPbIe XapaKTEPUCTUKH YUIalliXCcsd, CBI3aHHbIE ¢ 0OyIeHneM 110 aHAJOTUU B
IIEJIOM, OIIEHUTH IpeBapUTeIbHbIE 3HAHUS YUIAIINXCs 0 TeMe, KOTOPYIO MPEICTOUT HPEIo-
JIaBaTh, AaHAJIU3UPOBATH YIEOHbIN MaTepraJl 110 U3y IaeMOil TeMe, CYIUTh O IeJ1eCO00Pa3HOCTH
HCIIOJIb30BaHUs AHAJIOTHH, OIIPEIE/IATH XapaKTePUCTUKI UCIIOIH3yeMO aHAJIOT I, BEIOMPATH
cTpaTernio O0yYeHUsI U CPEeJCTBO MIPEACTABICHAS aHAJOIUU, IIPEJICTABUTh AHAJOTHIO yda-
IIIIMCST, OTIEHUTD PE3Y/IbTATHI UCIOIH30BAHNST aHAJOTHH B OOYIEHUN W MTEPECMOTPETDH JTAITHI
MO/IEJIN.

B crarbe [24] onmcanbl pe3yabTaThl Iporecca pa3paboTKu yIeOHbIX MATEPUATIOB JIJIS Pe-
IMEeHUS YIEeOHBIX 3a/1a49 B TEXHOJIOTMIECKOM 00pa30BaHUy CIIEIM(pUKAIINT JIU3aiHa JIJIsI IPeI-
MeTHOI O6JIaCTI/I, KOTOpPbIE CHUTaAIOTCA BazKHBIMU dJICMEHTaMU JIJIsd IIOBBIINIEHUA PE3YJ/IbTaTOB
00ydYeHrsT ¢ TIOMOINBIO ITHX MaTepuasoB. C MCIOIH30BAHNEM YEeTBIPEXITAITHON MTPOTIETy PhI
OBLIM COCTaBJIEHBI JBe CHEeU(pUKAIN Iu3aiiHa J1/isi KOHKPEeTHON IpeaMeTHO# 0bracTu, Ko-
TOpble ObLIM HMPUMEHEHBI JIJId YJIYyUIIeHds] CYIIECTBYIONINX IaKeTOB 00ydYeHusl U OOyUIeHUs.
UccemoBanne ObLIO COCPEIOTOUEHO HA TPODJIEME MTOCTPOEeHUsT (OTKPBITOl) U IpobyiemMe 00b-
sicHeHust (orparndeHnoit). s perernst mpobsieM UCIoIb30BAJICS CTPOUTENIbHBIN MaTepUa.
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B nByx skcrnepuMeHTax 3TU HeJIaBHO pa3padoTaHHbIe yueOHble MaTepHasbl CDABHUBAJIUCH C
CYIIECTBYIOIMUME yueOHbIMU MaTepuaiaMu. Beero B 3Tux skcrnepumenTax ydactoBasio 600
IIKOJIbHUKOB. B 9KcrepuMeHTe ¢ KOHCTPYKIIMOHHOW 3ajiadueil BoodIe He ObLIO JOCTUTHYTO
HUKAKOTO Iporpecca B oOydenun: HEOOIBIION BBIUTPHIIT B KAYeCTBE MPOIYKTA, CJIEJIAHHOTO
YUaIMMUCs, CTOUJI CJIUIITKOM MHOTO BpeMeHu. B skcrepuMmenTe ¢ 3ajia4eiil Ha 00bsCHEHUE Ka-
YeCTBO MPOJIYKTa YIEHUKOB 3HAYUTETHLHO YIYUIIIOCH 38 MEHbIIee BPeMs. Y TBEPKIaeTCs,
YTO CTPOI'O CTPYKTYPHUPOBAHHBIE YUeOHbIe MATEPHUAJIbI JIJIs 33/a9 ¢ OIPAHUYIEHUSAMU OOJIbIITe
HOJIXOSAT JJIsT yIAIUXCs ¢ HEOOJIBIITUM OMBITOM PpabOThI CO CTPOUTE/ILHBIMU MATEPUAIAMHA.

Kypcor 6bakaiaBpuaTta 110 971IEKTPOTEXHUKE TPAJIUITUOHHO ITPEIOJIAIOTCS ¢ UCIIO/IH30BAHIEM
JIEKITMOHHOTO MO/IX0/1a. UTO KacaeTcs BeexX MOJIXOI0B, OPUEHTUPOBAHHBIX Ha IPEToaBaTesd,
CTYJIEHTHI BOCIPUHUMAIOT OOydYeHne KaK WHIWBUYATUCTUYIECKYIO 3a/[a9y U CUUTAIOT KOH-
CIEKTBI JIEKITUH OCHOBHBIM MCTOYHUKOM WHMoOpMaruu. OHU CKJIOHHBI MTPUIAraTb MUHUMYM
yCHJINii, 9TOOBI TOJYYUTh IPUEMJIeMbIe OIEHKN M KOHKYPHPOBATH C JIDYTUMU yUICHUKAMU
3a JIy4IlIne pe3y/bTaTbl. Teopun oOydeHUsl pacCMaTpPUBAIOT OPHMEHTUPOBAHHbBIE Ha Yydallle-
rocst TOJIXOJIbI, TaKNe KaK MCCJIeI0BaHNe, KOMITBIOTEPHOE MOJIEIMPOBAaHNE, CAMOCTOATETHHOE
o0ydeHne, COTPYIHUYECTBO U COPEBHOBaHUE, IEHHbIE aJbTEPHATUBBI TPAIUIMOHHOMY JIEK-
[MOHHOMY TOJIX0/Ly. B crarbe [25| onmcanbl pe3yibraTbl UCC/IEJI0BAHUS, HAIPABJIEHHOIO HA
pa3paboTKy, PUMEHEHNE U OIEHKY HOBOI'O IOJXOJa K OOYyUYEHHUIO IJIEKTPUUECCKUM (DUIIb-
TpaM. HoBBIl mOJIX0/ HAlpaB/IeH Ha YJIy4IIEHUE PEe3yIbTaTOB U YCIIEBAEMOCTH CTYJIEHTOB-
9JIEKTPOTEXHUKOB, CAMOCTOATETLHOCTH O0YYEHUs U BOCIHPUATHUS YIAIIUMUCA POJIA yIACTUS
U COTPyJHUYEeCTBa B oOydeHuu. B mcciemoBanmm mo0poBObLHO NpuHSIHM y4dactue 64 cry-
nenta. Tpuanars JBa CTyAeHTa J0OPOBOJIBLHO PEINIUIN YIACTBOBATHL B YUeOHOI TPYIIIE 110
HOBOMY TIOJIXO/Iy K OOyYEeHHIO, B TO BPEMsI KaK OCTAIbHBIC UTPAJIM POJIb KOHTPOJILHON TPYII-
bl ¥ CJIEJIOBAJIA TPAIUITMOHHOMY MeTO/ Ty oOydenus. /[n3aitH HOBOTO 10JIX0/1a coueTaeT B cebe
UCCJIEIOBAHNE, KOMITBIOTEPHOE MOJICIMPOBAHKIE W COTPYIHUYECTBO C MEXKIPYIIIOBON KOHKY-
penrueit. HoBbrit osixon paspabaTeiBaeTcs B JBa drama. Ha nepBom srarme, Mo IroTOBUTEb-
HOM JTarlle, CTYJ/IEHTBI U3YYIIN JIeKTpUuiecKne (OUILTPhI, UCIOJIb3Ys IPOCThIE 3AIPOCHI, CO-
TPYJIHUYECTBO, & TaKyKe U3YUYWJIA U MPUMEHWIN KOMITBIOTEPHOE MOJIETUPOBAHNE B aHAJIN3E
duabrpos. Bropoit sTan npejcrasisan codoit aedbaThl JUIOM K JIMILY O (buibTpax. /lannbe
OBLITH COOPAHBI C UCIIOJIL30BAHUEM IPEIBAPUTE/IHLHBIX TECTOB, MTOCT-TECTOB, AHKET, IPAMOTO
HAOJIOEHNS U CTYAeHIeCKNX ToPTdOono. /{1 mpoBepKH THIOTE3bI HCCIIE0BAHNS HCIIOTH30-
BaJI HE3aBUCHMbIe U IapHble T-TecThl. Pe3ysbraTsl mokazaim, 9To CTYJEeHT MOYXKET yIUThCs
aBToHOMHO. HOBBIIl MeTo yirydinmi pe3ysibraTbl 00yUYeHus: U JOCTUKEHUs CTYJIEHTOB. DTO
TaKKe YJIy4ITUI0 BOCIIPUATHE CTYAEHTAMU-3JIEKTPOTEXHUKAMU POJIN YIACTUS U COTPY/ITHIIE-
cTtBa B oOydenun. [lokazano, 4To mpuMeHneHre HOBOT'O IOIXOJ/A YJIYUIINIO XapaKTePUCTUKI
CTYJIEHTOB-3JIEKTPOTEXHUKOB W YCTPAHWIO HEKOTOPBIE HETATUBHBIE MOCJIEICTBUS TPa/IUATIN-
OHHOI'O YTEHUd JIEKIINN. DTO HABOJIUT HA MBICb, YTO JIOJTOCPOYHAS PEAU3AIMSA TPEITIO-
JKEHHOT'O TI0/IX0JIa MOYKET JIATh YUAIIUMCS HEOOXOJIUMbIE OTHOIEHUS W HABBIKHM, KOTOPbIE
HOCJIY2KaT UX Oy/yIeMy B KadecTBe IPOMECcCHOHAIOB B 00JIACTH 3JIEKTPOTEXHUKHU.

B craTbe [26] onncanbl pe3yIbTaThl ONEHKE BIAUHUS TPOMECCHOHATIBHOIO PA3BUTHUST Y Il-
Tesieil Ha yCIIeBaeMOCTh YUAIllUXCsd B XoJie peau3aiun pedopMbl yuedbHoro mirana. [Ipodec-
CHOHAIbHOE PA3BUTHUE COCTOSJIO M3 IISITH YeThIPEXYACOBLIX CEMUHAPOB, PACIpeIeIeHHbIX B
TedeHne BPeMEeHH, KOIJIa YIUTe sl BHEJPSIN IIporpaMMy pedopMbl B CBOUX KJjaccax. Vccie-
JIOBaHIE IPOBOIMIOCH B FOPOJCKOM IMKOJIBHOM OKPYTe CPEeIHEro pasmMepa B TedeHHe JIBYX
JIET. BbI.HI/I COIIOCTaBJIEHBI TPU I'PYIIIIBI qu/ITeHeﬁ: yaureJsigd, KOTOPbIe IIPOJ0JI2KaJIN UCITIOJIb-
30BaTh YCTAHOBJIEHHYIO yUIEOHYIO TPOTPAMMY, YAUTeId, KOTOPble BHEAPUIN pepOPMUPOBAH-
HYIO YIeOHYIO ITporpamMMmy 0e3 y4acTHs B 3aHSITHAX 110 HOBBIMEHNIO KBAJTUMUKAIIAN, U YIU-
TeJisg, KOTOpbIe BHEJAPWIN pepOPMUPOBAHHYIO YIEOHYIO IIPOrpaMMYy, y9acTBYs B 3aHATHU
110 TIOBBIITIIECHUTIO KBaHI/ICbI/IKaI_H/H/I. y'—H/ITeJIH, yY4dacCTBOBaBIIINE B IIOBBLIIIECHUN KBa.HI/ICbI/IKa]_LI/II/I,
umMeJId IpeuMynieCTBO B YCIIEBACMOCTU CBOUX YUYCHHUKOB IIPUMEPHO Ha OJHO CTaHJIapTHOE OT-
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KJIOHEHUE 10 CPaBHEHHUIO C T€MH, KTO 3Toro He Jjesaj. CobpaHbl jJJaHHBbIE 00 0COOEHHOCTAX
IpoheCCUOHABLHOIO PA3BUTHS, OObICHSIONINX PA3Indusd B ycrneBaemocTu ydaruxcs. Oco-
OEHHOCTH BKJIIOYAJIN: PACIpee/IeHIe CEMUHAPOB TI0 BCEil pea/in3aliu; BOBJICUCHIE yInTe el
B aKTUBHBII y4eOHBII TTPOTIECC, TPEyCMOTPEHHDIN yIeOHOM ITPOTPaMMOIl; U COJIEHCTBHIE COB-
MECTHOMY COODINECTBY yUINTe/IeH-TIPOecCHOHATIOB. DTO MUCCIEI0OBAHNE TTPUBEIO K MBIC/IH,
YTO BaXKHBI HE TOJTHKO WH/INBHIyaJIbHbIE OCOOEHHOCTH TTPO(MECCUOHATBHOIO PA3BUTHUs, HO U
coueTaHne BceX TPEX PaKTOPOB BMECTE B3ATHIX.

B crarbe [27] onucama meronuka usydeHus (PU3UKH B OCHOBHOI IHIKOJIe Ha Oa3e ecTe-
CTBEHHOHAY YHOT'O METO 1A IIO3HAHUS M CAMOCTOSITE/IbHBIX 9KCIIEPUMEHTAIbHBIX UCCICTOBAHUIT
YUAIIXCsl Ha IPUMeEpe pasjiesia Mo 3JeKTPUIECKIM sIBJIEHUSIM B BOCBMOM KJjiacce obImeodpa-
30BaTEeJIbHOM IIKOJIbL.

[TonsgTnIO 3/1IEKTPUIECKOrO MO YIeIdeTcss 0cob0e BHUMaHUe B yIeOHBIX TPOrPAMMAaX I10
dusznKe B cTapnx Kjaaccax 1 KOJUIEZKAX, HO yIalliecs 9acTo UCHBITHIBAIOT TPYIHOCTHU C €r0
nzydenueM. [Iporuibie nccieioBanns B 0b1acTi (PU3NIECKOTO 00pPA30BaHUs U3YYaU TTOHU-
MaHWe YIalliMUCs CTaPIINX KJIACCOB M KOJIIEZKel KOHIIEIIINH U TEOPUH IJIEKTPUIECKOTO
MOJIS Iy TEM MPUHATHS OIEHOK ompoca. B smreparype coo0Imasoch 0 TPYIHOCTAX O0yIeHUsT
CTYJIEHTOB, OCHOBAHHBIX HA PE3yJIbTaTaX ITOW OINEHKH. 3aMETHB, YTO OOJIBIMTUHCTBO dJIEMEH-
TOB OICHKW, IIPUHSATHIX B IPOIILJIOM HCCJICOBAHUN, OBLIM HAIUCAHDBI C UCIIOJIb30BAHIEM Ka-
HOHUYECKUX TEPMUHOB, CUMBOJIOB U JUATDAMM, HEKOTOPBIE UCCJIEIOBATETN TIPEJIIIOIOK UM,
9TO (hOPMAJIBHBIE IIPE/ICTABIECHNUS, UCIIOIb3yeMble B OIEHKAX, MOTJIN OTPAHUYINBATD yIallliX-
cd B BBIpayKeHUM cBOMX ujeil. MHorme Bompockl B KOHTPOJIBHBIX padoTax ObLIN HAUCAHBI
C UCIOJIb30BaHNEeM (POPMAJILHBIX (DU3MIECKUX TEPMHUHOB, U3-38 U€ro OBLIO TPY/IHO MOHATD,
KaK ydJallliecs Ha CaMOM Jlejie HHTEPIPEeTUPOBAIN BOIPOCH B TecTax. OTMeUYeHo, 4TO yda-
Irecss MOT'YT HE MHTEPIPETUPOBATH CJI0BAPb TaK, KaK 9TO JEJAJU COCTABUTETU BOIPOCOB.
[IpetozkeHo, 910 KaxKyIuecs: HeIPABUILHBIMI UJIEU CTY/IEHTOB, BO3MOXKHO, BOSHUKJIN W3-
3a MCIOJIb30BAHNS JIEKCUKN U dpa3, KOTOPble OHU Ha caMOM Jiesie He moHmMaJm. Hacrodiee
UCCJIe/IOBAHNE MBITAETCH CHATH ONPAHNYeHUs] (POPMAJILHOIO SA3BbIKA U TTPOCUT CTYJ/IEHTOB BbI-
pPa3UTh CBOM HUJEU OO JIEKTPUUECKOM II0JIE IIPOCTHIM, MOBCETHEBHBIM S3bIKOM. Onupasch
Ha UCCJIe/I0BATEIbCKYIO JIMTEPATYPY 10 BOIIpOcaM 0bOpa30BaHusl, B KOTOPOi yUuéHbIe OOHAPY-
JKIJIA, 9TO PACCKA3bl MOT'YT IMIOMOYb yUaIlUMCs HAYAJIBHON M CpPeHeil MIKOJIbI OCMBICIUTD
HayJHbIe KOHIIENIUN U UJeN JIEKTPUIEeCKOTr0 MOJIsA, KOTOPbIe YacTO TPY/IHO YCBOUTh.

B crarbe [28] onuchiaercs HeOGXOAUMOCTD UCTIOIB30BaHUS HH(MOPMAIIMOHHBIX 1 KOMMY-
HUKAIIMOHHBIX TEXHOJIOTHIA, P U3ydeHun Kypca (pusuku B OCHOBHOI 1IKoJIe. Paccmorpena
BUPTYaJIbHAS 3a/a49a, KOTOpas MOYKET UCIOJIb30BAThCs MIPU MU3YUECHUHU TJIaBblI «DJIEKTpUe-
cKHue sBJIeHus», TeMa «KoHaeHcaTop» U CrocoOCTBYeT HAMIYYIIEMY YCBOECHUIO U3YJIEHHOI'O
MaTepHuaJia y IKOJTbHUKOB.

B pabore [29] onncana mMeTosuKa npenojaBanust Kypea GU3NKNU OCHOBHOM IIKOJIbI YKPYII-
HEHHBIMU JIMJIAKTUIECKUMU €JIMHUIIAMU B YCJIOBUAX JIOMAIITHET0 OOyUeHus Ha [IPUMepe U3y-
YEHUST TEMbI 110 JIEKTPUIECKUM SIBJICHUSIM.

B crarbe [30] mpeacraBieHo omHO U3 cpecTB (OPMHUPOBAHUST W Pa3BUTHs (DYHKIHO-
HaJIbHOM TPaMOTHOCTH ITKOJIBLHUKOB Ha YpPOKaxX (pu3mKm — pas3paboTKa TEKCTOB ITPAKTHKO-
OPUEHTHPOBAHHBIX 33J1a9, COCTABJIEHHBIX M0 PA3JIEJy, CBI3aHHOMY C U3yYeHUEeM SJIeKTpUie-
CKUX sIBJIEHUI U3 MIKOJBLHOrO Kypca (hU3MKH, U3ydaeMoro B ocHoBHOI 1Koste. [logaepkuBa-
eTCsI BaXKHOCTH IPUMEHEHUs] ABTOPCKUX IMPAKTUKO-OPUEHTUPOBAHHBIX 3aJ1a9 U UX BJIUSHUE
Ha pa3BuTHEe (DYHKIMOHATHLHON IPAMOTHOCTH YIAIIXCS.

B crarbe [31] maérest Kparkas XapakTepHCTHKa (DyHIAMEHTATLHBIX B3aMMOJeHCTBHiL,
YKa3bIBAETCd HA TO, YTO B3AUMOJEHCTBIE MEXKIY (DUMIECKUMHI OObLEKTAMH OCYIIECTBIIAET-
csl [IpU IIOMOIIK 0OMeHa IepeHoCYrKOB B3auMmoyieiicTsust. [lokazano, uro kaxmoe dyHamen-
TaJbHOE B3aUMOJIECTBHUE OIIPEIesIsIeT KaKoe-To siBjienne. /laiee mpoBoaUTCs CpaBHUTEIbHAS
XapPaAKTEPUCTUKA TIPABUTAIIMOHHOTO W JIEKTPUIECKOTO B3aMMOJIEHCTBHSA, KOTOPYIO HEOOXO-
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JINMO WCIIOJIb30BATh MPU M3YYEHUU STUX ABJEHUl, /i Oosiee riTyOOKOTO YCBOEHUsI TEOPUU
sTux sgpjienuit. IIpennaraerca cTpouTh KOMIBIOTEPHBIE MOJEIN JEMOHCTPAIUNl STUX sIBJIE-
HUIl KOMILJIEKCHO, 9TOOBI MOYKHO OBLIIO M3yYaTh aHAJOTMIHBIE 33/a9u B pa3jeiax (pusuku,
MOCBSIIEHHBIX U3YYEHUIO PA3J/Ie/I0B JIEKTPOCTATUKU U TpaBuTaruu. [[puBojsarcs mpumepn
MOJIOOHBIX 33129 U3 ITUX PA3JIE/I0B (PU3UKU.

B crarbe [32] paspaboraHbl METOJNYECKHE MATEPUAJIBI JIJIsl CUCTEMATH3AIMN 3HAHUI 110
CXeMe «sIBJIEHWe — MOJIeJIb — 3aKOHBI» JIJIsT BOCBMOI'O KJIacCa: CUCTEMbBI 3HAHUI O CBETOBBIX U
JIEKTPUIECKUX SIBJICHUAX, TUIIOBBIE 38/Ia9l U METOJIbI MX PEIIeHUd, IPUMEDP yPOKa PeIeHust
3aja49 C ITAIOM CUCTEMATU3AINKM 3HAHUN pa3pabOTAHHBIN Ha OCHOBE TEOPUM IOITAITHOTO
dopMHUPOBaHKUSA YMCTBEHHBIX JI€HCTBUIA.

B crarbe [33| 06cy:kmatoTesi TUIIOBbIE MO3HABATEIbHbBIE 3aTPY/IHEHUsI U OMUOKU, KOTO-
phIe JIOIYCKAIOT O0YydaloIecss B pacyéTax CHJIbI B3aUMOJIENCTBUS OOKJ/IAI0OK KOHJIEHCATOPA
IpU HAJIMYIUU PA3HBIX TUIMOB JTUIJEKTPUKOB MEXKTy HUMHU, & TAKYKe aHAJIU3UPYIOTCS METO/IbI
pUMEHEHUs 3aKOHA COXPAHEHUS SHEPIUM JIJIA IPOBEJIEHUS COOTBETCTBYIONIUX PACIETOB.

B craree [34] paccmarpuBatoTcst 3aa4qu ¢ H30BITOYHBIMU JIAHHBIMUI 110 TeMe «DJIEKTPO-
CTATUKA», IMPUBEJICHBI PEIIeHUs OTACIbHBIX 3aJ1ad, MPE/ICTABICHBI JJaHHbIE 110 PEIacMOCTH
PaAcCMOTPEHHBIX 3a/la9 U MEePEONPeIeIEHHBIX 3a/1a9 ITOBBIINIEHHOI'O YPOBHS CJIOZKHOCTH.

B crarbe [35] paccmarpuBaercs MeTOIMKA PENIEHUsT OJIMMITMAIHBIX 33129 110 (DU3UKE B
CTApIINX KJIaccax CpejHel MIKOJIbI ¢ yIIyOJIEHHBIM U3yYeHUeM IIpeaMeTa 0 TeMe «3JIeK-
TPUYECKHUE TIENN ¢ KOHJICHCATOPAMU», a TaKyKe PACCMOTPEHO pelleHue psijia 3a/1ad ¢ HeTpa-
JIATIMOHHBIMY TS TITKOJTBHBIX 33 JaYHIKOB HAYAJIHBHBIMU YCIOBUSMU.

B crarbe [36] 0606IIeHBI CYIECTBYIONME METO/IbI PEIIEHUs 33/Ja4 B CHCTEMY, UCIIOJIb-
3y KOTOPYIO CTYJEHT CMOXKET OCYIIECTBUTH BCE TAIIbl PEIIeHUd 3aJa9l CaMOCTOATEIHHO,
CMOZKeT TIJIyOyKe TOHATH U3Yy4YaeMbIil MaTepual U MOJYYUTh HABBIKM CAMOCTOATETHHON IO-
CTAHOBKU y4eOHOI (dpusmyeckoit 3amaqn. [ensb nceneoanug 3ak/modasach B ONTUMAZAIIN
poecCOHATBHON MOATOTOBKU CTYAEHTOB — Oy/IyIIIX WHKEHEPOB IIPU M3yUeHUN Kypca 00-
et UMK, MO3TOMY 3aJjadeil UCCIe0OBAHUs CTaJla CUCTEMATU3AIMS CIIOCOOOB pelleHust
y4IeOHBIX MTPO(eCCHOHATBLHO HAIIPABIEHHBIX (DU3MIECKUX 3a/1a4. st TpoBepKu rumnoTessl O
TOM, YTO TOJI'OTOBKA OY/IyIUX MHKEHEPOB K MPO(reCCUOHATBLHON JTedTeTLHOCTH B ITPOIIEcce
n3ydenuns Kypca ooiieit puzukn Oyer 3(hPeKTUBHON IPU UCTIOTH30BAHUN OCHOBHBIX CIIOCO-
60B pemenus GUNIECCKUX 3a/1a4, OB TPUMEHEHBI CJIEIYIOIIIEe METO/Ibl: aHAJII3 IICUXO0JI0I0-
eJIJArOTMIeCKON U Hay YHO-METO/INYeCKON JTNTePATyPhI; aHAJIN3 yIeOHBIX IPOrPaMM, yieOHU-
KOB, COOPHUKOB 3a/1a1, 0COOUil 110 JUCITUILINHAM €CTECTBEHHOHAY THOI'O ITUKJIA.

B crarbe [37] B paMKax nmpuMepHOiT OCHOBHON 06pa30BaTEIBHOMN IIPOrPAMMBI PACCMATPH-
BaIOTCHA TOJIXO/IbI K PEIIEHNI0 HEKOTOPHIX HECTAHIAPTHBIX 381a9 MOBLIINEHHON TPY/IHOCTH 110
TeMe «DJIEKTPOCTATHKA .

B cratbe [38] 06cyzkmaiorcest 0cOGEHHOCTH Ope IeIeHtsI IOTEHIUATA TOJIell 3JIeKTPOCTATH-
YECKUX CHCTEM, KOTOPbIEe OE3rPAHUYHBI M UMEIOT OECKOHEUHBIH 110 BeJINYNHE 3JIEKTPUIeCKUit
zapa. K HuM oTHOCATCS, HAITPUMED, TPAMOJINHEHAad HUTh, IIJIOCKOCTD, IIJIMHJIP KPYTJIOro
ceveHus, IJIOCKoIapaJiebHasd IJIACTUHA U TaK jaJiee. Paciipeiesienne 3apsijia 1o HUM IIPeJI-
[oJIaraeTcs PAaBHOMEPHBIM. Y Ka3aHHBIE JIEKTPOCTATHIECKIE CUCTEMBI SBJISIOTCS MOJIETTHHBI-
Mu. B pazanmanbix yuebHnkax mo ooriemy Kypcy GU3MKI OHU UCIOIb3YIOTCS JOCTATOMHO IIH-
poko. OiHaKo B y4eOHOI JinTepaType ONpeIeeHIIO TOTEHINA I [M0JIell YKA3aHHbIX CUCTEM
C TOYKHU 3pEeHUs MPUHIUIA aJ[JINTUBHOCTH MOTEHIINATIA YIEIIeTCs HEeJIOCTATOYHOEe BHUMAHUE.

B cratee [39] paccMoTpeHa METOIMKA HAIVISITHOIO DeIeHrsi Ka9eCTBEHHBIX 3a/1a9 JJIeK-
TPOCTATHKH C ITOMOIIILIO aHAJIM3a KPUBU3HBI CUJIOBBIX JIMHUI W 9KBUIIOTEHIIAAJIEH.

B crarbe [40] usygasuch npejgcraBieHns y9€HUKOB HAYATBHOMN MIKOJIBI O KOHIIETIIHN JJIeK-
TPUYECTBA U O BJIMSAHUU MIKOJLHOIO OOyUeHUs Ha B3IVIS/Ibl YUCHHUKA. Y Jallliecss Pa3sHoro
KYJIBTYPHOT'O TTPOUCXOKIEHNUST OIEHUBAJIICH, YTOOBI ITO/ITBEPIUTH CBOU 3HAHUS B Y€THIPEX 00-
JIACTSX: CBA3b OIPEJIC/IEHHBIX ITPUPOJIHBIX ABJICHUH € 3JIEKTPUIECTBOM; MEHTAIbLHBIE MOJIE/IN
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(06pasbl) MOCTOSHHOIO TOKA B IeMH; 00pa3bl, CBSI3aHHbIE C JIEKTPHYECTBOM U 3JIEKTPUIe-
CKUM TOKOM. Vj1en yIeHUKOB UCCIETOBAIUCH JI0 U MTOCJEe 00YIEeHHS, I9TO TO3BOJIN/IO IOy INTh
nH(MOPMAIUIO O BAUSHUU OOyUeHUs Ha B3IVIS/Ibl YICHUKOB. B JI0MOTHEHNE K TPEebIIY UM
BBIBOJ[AM, HEKOTODBIE sIBJIEHUsI (CPE/I HUX MOJIHUS U TPOM) YIEHUKHU CBSI3bIBAJIU C SJIEKTPU-
YECTBOM €IT€ JI0 TOro, KakK ux mpenojasain. O4UeBnIHO, MHCTPYKIUS U3MEHUIa MEeHTaIbHbIE
MOJIC/TH ¥ 00pa3bl JIEKTPUIECTBA U JICKTPUIECKOTO TOKA.

DJIEKTPUIECTBO SBJISIETCS 0CO00I 00/1aCThI0 00y YeHMsI, OOBIYHO HCIIOJIb3yEeMOil B HaIei
MTOBCETHEBHOW YKU3HU U ABJISIIOIIECs OCHOBOI Hamux TexHosornit. C Apyroit CTOPOHBI, €ro
OYeHb TPY/HO MOJIC/IMPOBATH, TaK KaK CYI[HOCTb €ro IMeHTPAJbHBIX IMOHATHII adCTpaKTHA U
dbopmanbra. B crarbe [41] o6cyxnaercs 0coOblil aCIEKT 3JIEKTPUYECTBA, & UMEHHO UCTIOJb-
30BaHUE KOHICHIUI 3JIEKTPUIECTBA /I O0bICHEHUS TPUPO/IHBIX sABJICHUI. DJICKTPUIECTBO
OBLJIO BBEJIEHO B HAYAJIBHOI ITKOJIEe B 4eTBEPTOM Kiacce (9 Jjier) u CHOBa B IIECTOM KJIacce, B
Bozpacte 11-12 jet. B Bo3pacte 10-11 JjieT nmpu u3ydeHUH 9€IOBEYECKOTO TeJ1a U MOTOJIbI MC-
MOJIB3YIOTCS UJIEN U IOHATHS 9eTBEPTOro Kiacca. JloMen npejicraBieH B 09€eHb OIUCATETbHOI
1 KOHKpeTHOIt popme. B geTBepTOM Kitacce BOCIUTATE/b CTAPAJICS CTUMYJINPOBATE yIaIIITX-
cst K (hOPMUPOBAHUIO 3HAHUI, KOTOPBIE: 1) IMO3BOJISIOT TPABUILHO [IPUMEHSTH Ha MPAKTUKE
[POCThIE 3JIEKTPUIECKUE yCTPOCTBa; 2) BHEJIpsieT caMble OCHOBHBbIE HJen (Takue Kak 3a-
MKHYTasl [elb, JeKTPIHIECKHU TTOTOK, SJIEKTPHIECKUH MCTOYHUK) OTHOCUTEIBHO MPUPO/IBI
9JIEKTPUUIECTBA B €0 HAYYHO, XOTSA U YIIPOIIEHHO (hbopMe HEITPEPBIBHOT'O ITOTOKA, TOTIa KaK
B IIECTOM KJIacCe aKIeHT CMeNaeTcd Ha SJIeKTPUIeCKUe 3aps/ibl, Ha3blBaeMble YacTUIIaMH,
9JIEKTPOHAMU, U OOBUHEHWs, MHUIIMUPOBAHHbBIE HECKOJBKUMU YIEHUKAMU; 3) BBOJUT OCHOB-
Hble TIOHATHUS TIelH, OaTapen, TOKa, MOTpeOuTe el 3JIEKTPOIHEPTUH, 9acTO 0€3 MX TOYHBIX
orpejiesieHnii, u 4) MooIpsieT MOCTPOeHNe HEKOTOPBIX TOHATHI (MBICJIEHHBIX MOJIEJIEN ) S/IeK-
TpruecTBa (TaKUX KaK MOTOK 3jekTpudectsa). OHAKO yueOHBIE MATEPHAJBLI He COIEPIKAT
CCBLJIOK Ha 3JIEKTPOCTATUIECKUN OTIBIT.

UccnenoBanne moHUMaHUS JCKTPOCTATUKH U 3JIEKTPOJIMHAMUKY BBIABUJIO PA3PHIB MEXK-
JIy 9TUME JBYyMst obsiacTsiMu. [LoHSTHST CUIbl (97IEKTPUIECKOi CHJIbI IPUTSZKEHUST U OTTaJl-
KIBaHUs) U [MOTEHINAJA TIPU PENIeHU: 3a/1a49 00 9JIEKTPHIECKUX TEIAX He UCIIOIb30BAIICEH
1 BOODIIE MIHOPUPYIOTCS NP OOCYKIEHUU IPOTEKaHUs TOKa B pe3ucropax ieneit. [Ipo-
6eJ1 OBLT CO3/IaH, KOT/Ia JIEKTPOCTATUKA U3yvaIach JI0 WU TOC/Ie Tieneil TOCTOAHHOTO TOKA.
VdeHuKN yKa3aJm, 9TO WH/IYITUPOBAHHOE 3JIEKTPUUECTBO BO3HUKAET B ITPOBOJIHMKAX, & HE B
M30JIATOPAX, U 9TO MPOBOJHUKN MOTYT OBITh HA3JIEKTPU30BAHBI, a M30JISITOPHl — HET. DTH
pe3yIbTaThl OObICHUIN PA3PBIB MKy IPOCTHIMU SKCIIEPUMEHTAMU JIEKTPOCTATUKHU, KaK
3apsiKa TPEHUEM, U MUP aKKyMYJISITOPOB, JIAMIIOUEK, OBITOBBIX IIPUOOPOB U JIEKTPUIECKHIX
TOKOB. CyIIECTBYIOT TPEJJIOXKeHUsT 00y9IaTh JIEKTPOCTATHKE C MOMOIIBI0O KOMIIBIOTEPHBIX
porpaMM U 0ObLICHATE sIBJICHUS, HAO/II0/IaeMble B JJa00paTOPUN, ¥ TTPUPOJTHBIC STBJICHUS, HC-
OJIb3ys MOJIesTb aToma. ceemoBaren nbITaauch 00JerdIuTh PENoaBaHue 3JIEKTPUIECTBA
pasmdHbIME criocobamu. Vcrosib3oBanne ujien MOTEHInaa BMECTO TOKa Jjisd 00bsiCHEHUs
pobJIeMbI TOTPED/IsIEMOr0 TOKa He OBLIO IPUHATO Ha YPOBHE HadaJIbHOM mKobl. Mccremo-
BaHME BO3PACTOB CTaplile HauaJIbHO IIKOJIBbI II0Ka3aJ10, YTO OlpeJIeJIeHAE JIEKTPUIeCTBa KaK
BHJIa SHEPIUU HE YBEHYAJIOCH YCIIEXOM. Y YUTe s TPEJICTABUIIN OIBIT, YTOOBI IPOTHBOCTOATH
MOJIE/T YMEHBITIEHNsT CUJIbl TOKa, CPaBHUBAS MOKa3aHUs JIBYX aMIIEPMETPOB Ha JIBYX CTOPO-
HaX JIAMIIOYKH. DTOT MeTOJI, ObLT 9 (HEeKTUBEH TOJBKO B BO3pACTE CTapIe OJNHHAIIATH JIeT,
a TPYJHOCTH HaOJII01aauch 1 B Bo3pacte 14 jier. HecriocobHOCTH mIepeiaTh 3Ty KOHIIEIITHIO
JeTBEPOKIACCHUKAM MOXKET OBITH CBSI3aHA C TPYAHOCTAMHI B PACIIO3HABAHUH ITOKA3AHUI aM-
nepMeTpa Kak JIOCTOBEPHOI'O OCO3HAHUS CUJIBI HEBUJIUMOI'O TOKA, YTO TPEOYET OIpe/Ie/IeHHON
crerieHn abCTPAKINU, BEPOATHO, HEe BCTpeUaloNieiica cpe/in JIeBATUICTHUX.

Ananu3 paboT 1Mo MeTouKaM IpernojaBaHs (DU3UKU MOKA3bIBAET aKTYaJIbHOCTH TEMbI
MCCJIeJOBAHUSI.
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Pe3yﬂbTaTbI IneaJarornieCcKoro 3kKCiiepuMeHTa

OrnuiemM pe3ysIbTaThI [MeIar0rMYecKoro SKCIePUMEHTA 110 allpoaliii METOIUKY TPeroa-
BaHUs (PUBNKU B TEXHUIECKOM KoJutemzke. [lenarorudeckuii 9KCIepuMeHT TPOBOJUIICT CO 2
ceaTsoOps 1o 29 okTsaopst 2021 roga B OI'BITY «JlumMmurpoBrpajickuit TeXHUIECKUH KOJLIEIK »
B ropoje JdumurpoBrpajie YibsHOBCKOI 00J1acTH.

Habmonenne, cOop TaHHBIX 1 UX aHAJIU3 IPOU3BOJIMICA B TPEX rpynmax: M-11, M-11,T-11.
OCHOBHYTO 9aCTh YYaIIXCA COCTABJIAIOT TOJIPOCTKE B Bo3pacte oT 15 10 16 set. [Iporpamma
Ha y4eOHBII IO/ paccunTaHa Ha N3yYeHre IMKOJIbHON TPOrPpaMMbI JIECITOTO U OJIMHHAIIIATOTO
KJIACCOB. 3aHATUS (DU3MKYU B IPYIIAX ITPOBOIATCA OJIMH Pa3 B HEJEJIO, /IBa YPOKa OIS/,

B rpynme U-11 (uanpasienne: nadOpMaIUOHHBIE CHCTEMbBI U HIPOIpaMMUpOBaHue) 18
MaJIBYUKOB U 7 JieBouek. TakxKe B IPyIIIe eCTh PEOEHOK C ayTHCTUYECKUM PACCTPONCTBOM.
[IpucyrcrBue 0cOOEHHOIO yUeHUKA BHOCUT CBOU KOPPEKTHBBI B 00PAa30BaTEIbHBIN IIPOIIECC.
[Ipu obbsicHenun HOBOTO MaTepuasa MPUXOJUIOCH 3aMEJJISATh OOIIUIl TEMIT yPOKa, ITOBTO-
PATH OIPeJIe/IEHNs JOMOTHUTETbHO. UTOOBI n36€2KaTh MOTepU BpEMEHU Ha, yPOKe, He0OXO0 1~
MO OOJIBIIIE HCITOTBL30BATH MHTEPAKTUBHYIO JIOCKY, Ha KOTOPYIO IIOSTAITHO BBIBOJUTH OCHOBHbBIE
orpejiesienus u Gopmysbl. B 1mesom, rpymnmna 3aHuMaeTcs Ha JOCTATOYHO BBICOKOM YPOBHE
(BBITIOJIHSIIOT JIOMAIIHIOK PabOTy, AKTUBHO YYACTBYIOT B OOCY?KIIEHUSIX Ha yPOKAaX).

B rpynme T-11 (HanpasieHme: TeXHOJIOTUS METATIO0OPATHIBAIONIETO TPOU3BOJCTBA) 3 Jie-
BOUKM 1 21 MaJbIUK. B KOJLJIEKTHBE IPUCYTCTBYET OJ[apeHHbII PeOeHOK (1100eIuTe b OJInM-
AT U PA3IMIHBIX KOHKYPCOB), OJTHAKO YPOBEHDb YCIIEBAEMOCTH B I'PYIIIE Xy’Ke, YeM B OIIU-
caHHOl BbINIe. MaTepuaJj BOCHIpUHUMAETCs CJIOXKHee, HOBad HH(OpMaIus TpedyeT OOJIbITIEro
BpeMeH! J7id 00bCHEHUS.

B rpymme M-11 (HanpaBiienne: MOHTaXK, TEXHUIECKOE OOCTY KIUBAHUE 1 PEMOHT [TPOMBIIII-
JIEHHOTO 000py/IoBaHust) o0ydarorcs 25 MaJIbduKkoB. V3 Bcex TpEX paccMaTpUBaeMbIX IPYIIIT
9Ta Ipylna sBjsgeTcs HanboJiee caboil IPYIIOi, HO yCIIeBaeMOCTh B IPYIIE HAXOIUTCS Ha
YJIOBJIETBOPUTELHOM ypoBHE. BocnipusaTne MarepuaJia IpoxXouT TPYJIHO, HECOMHEHHO, CKa-
3bIBAETC caabas MKOIbHAs 6a3a y ydarmmxcs (He3HAHMe MTPOCTEHINX 3aKOHOB, eINHNUIY 13-
Mepenust 1 T.71.). OJHAKO Ha 3aHSTHsIX OOJIBIINHCTBO YIEHUKOB BOBJIEUYEHBI B JeITeTbHOCTD
U TIBITAIOTCS TOHATH MATEPUAJI, PEMIAaTh 33/1a9i. 3a/1al0T JOCTATOIHOE KOJUIECTBO YTOUHSI-
IOIUX BOIIPOCOB.

KW-11

T-11

M-11
100

Q0
80

70
60

I I 1 1 I
so - 5‘4;33 57,86 57,34 H —— 56,12
53,28 53,16 4
a0 - || i || 4456 | || 4760
30 H S— — 37,80 S— - <+ S— S— -

20 1 — — T — — - — — 3
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CTeneHb oByYeHHOCTH yuawmMxca (%)

BxogHaA paboTta CamocToATensHan paboTta KoHTponeHaa paboTa

MNpoeepouHble paboTel
Puc. 1. Pe3ynbrarsl 1poBepouHbIX pabOT B 9KCIEPUMEHTAILHON IPYIIIIE.
Ha puc. 1 npuBesienbl pe3ysbrarsl TPEX pabor 1o dusuke (BXOjHAsI, CAMOCTOSITEIbHAS,

KOHTPOJIbHAST) B TPEX MCCJIEYEMBIX TPYIIIAX, CTEeHb 00y IeHHOCTH 00y IatoIUXCs 10 Pe/I-
METY IPEJACTABJICH IO OCH OPJIUHAT.
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Puc. 2. PesynbpraThl paciipejie/ieHus KOJIUIECTBA OIEHOK Ha BXOJHOW paboTe 10 (pusuke B
SKCIIEPUMEHTAILHOM IPYIIEe BO BPeMs I1€/IarOr'IYeCKOr0 SKCIIEPUMEHTA.

Ha puc. 2 npuseienbl pe3y/abTaThl pacipeaeeHnst KOJU4IecTBa OIeHOK Ha BXOIHOM paboTe
110 (buBUKe B HKCIEPUMEHTAIbHONI IPYIIIe BO BpeMs I1€IarOrndecKoro SKCIIepUMEHTa.
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Puc. 3. PGBYJH)TaTbI pacipe/jesiennd KoJIm4decTBa OICHOK Ha CaMOCTOATEeIbHONI pa60Te 110
(1)I/ISI/IK6 B SKCHepI/IMeHTaJ'IbHOﬁ rpyi1iaie BO BpeM:sd IIeJarorndeCKoro aKClepumMeHnTa.

Ha puc. 3 nmpuBesieHbI pe3y/IbTaThl PACIPE/Ie/IeHIs KOJIUIeCTBa OIEHOK Ha, CAMOCTOATE b
Hoit pabore 10 (puU3KMKe B IKCIIEPUMEHTATHLHON I'PYIIIIe BO BPEMs I€IarOMMYeCKOT0 IKCIIEPH-
MEHTA.

Konnuecrteo OUEHOK

R |

1

I

1

I

. - 1
1

1

1

1

et |

1

I

1

1

1

1

1

N -

OueHKK

Puc. 4. PesynbraTs! pacipe/ie/ieHusd KOJIMIeCTBa OIEHOK Ha KOHTPOJILHON padboTe 110 (pusnke
B 9KCIIEPUMEHTAJIBLHON T'PYIIIle BO BPeMs IeJIarorniecKoro SKCIepUMeHTa.
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Ha pwuc. 4 npuBeenbl pe3yabTaThl pacupe/ie/ieHnsi KOJIUIeCTBa OIEHOK Ha KOHTPOJIbHOM
pabote 110 puU3nKe B IKCIIEPUMEHTAIBLHOI IPYIIIIe BO BPEMSI II€JarOrnIeCcKOro SKCIePUMEeHTa.

d.f. 5
08 X 10
3,2 I'Ic 005, 5 11,0705
i D | 08 p-value : 0,075235
ai 10i 5] 5 Tecry’ | 0,040428

5] 4 5] 0,2
Wroro | 25! 10 | Camss | 1508627

10
N
=3 2 ! A L
OueHEm

Puc. 5. Dnement jimcra TabIUIbI /1S BBIMUC/IEHUS PE3Y/IBTATOB PACIIPE/IEICHUS KOJINIECTBA
OIIEHOK Ha KOHTPOJILHOW padoTe 1o (PU3MKe B IKCIEPUMEHTAILHONU I'PYIIIe BO BpeMs Tejia-
FOTMYIECKOT'O IKCIIEPUMEHTA.

Ha puc. 5 npejcraBieHo n3obparkeHue dJIeMeHTa JIUCTa TaOJIUIbI JI/Isi BHIYUCICHUS pe-
3yJILTATOB PACIIPE/IeJIEHIsT KOJIMIECTBa OIEHOK Ha KOHTPOJILHOM paboTe 110 (pu3uKe B IKCIIe-
PUMEHTAJIbHON I'PYIIIIE BO BpeMsl IIeJarorn4eCcKoro SKCIepUuMEHTA.

B rpynmax M-11 u T-11 akTuBHO TpUMEHSIUCH UHAOPMAIMOHHBIE U KOMMYHUKAIHOH-
HbIe TEXHOJIOTUU 00ydeHus: (PU3UKE B COYCTAHUU C METOIAMHU KPUTUIECKOTO MBIIILICHUSI,
CIIOCOOCTBYIOIIME YJIYUIIEHUIO KadecTBa o0ydeHus: (pusnke. B sKcrepuMeHTaIbHONM I'pyIiie
IpuMeHeHne NH(MOPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOrHi o0yueHus: (PU3UKe OCy-
MECTBJISAIOCH C TIPUMEHEHUEM WH(MOPMAIMOHHBIX PECYPCOB 10 (PU3HMKE JIJIsi CAMOCTOATE b=
HOT'O TIOMCKa M U3YYEeHUA TEOPETHICCKOI0 MaTepHuaJia K 3aHATHAM 110 (pU3UKe, a TaKzKe Ipu
BBITIOJTHEHUH JIOMAITHAX 3aaHUI.

B koHTpOILHON T'pyIIIE, cocTodAIeH n3 ydamuxcd rpynnbl M-11, oby4enne ¢pusnke mpo-
MU3BOJIMJIOCH 10 TPAIAIMOHHON TEXHOJIOIUU 00ydeHnsi (PU3NKE C MCIOJIb30BAHUEM JIMIIb W3-
OpaHHBIX JIEMEHTOB TEXHOJIOIUU KPUTUYIECKOTO MBIIIJICHUS B BHUJE MO3IOBBIX IITYPMOB U
HeperéCTHbIX ,Z[I/ICKyCCI/Iﬁ Ha 3aHATUAX CEMUHAPCKOI'O THUIIa 110 CbI/IBI/IKe, NHTEJJIEKTYaJIbHbIX
Pa3MUHOK Ha KaXKJIOM ypPOKe (hU3UKH.
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SaKJ/II0UeHne

B xose neparormaeckoro sKcrnepuMeHTa ObLIO OTMEYEHO, YTO HCIOJIHL30BAHIE 3JIEKTPOH-
HBIX 00pa30BaTEeIbHBIX PECYPCOB Ha ypPoKaxX (PU3MKH CIOCOOCTBYET YJIYUIIEHWIO YCBOEHUS
TEOPETUYECKOro MarepuaJa 1o dusuke Osarogaps 00JbIIeil HATJISIHOCTH IIPEJICTaBICHUS
MaTepuaJia 1o dpusnke. /ledarelbHOCTD yIAIUXCS IKCIIEPUMEHTATBHON TPYIIIBI YIAJIOCH aK-
THUBU3UPOBATH O/1aroapst MpUMeHEeHNsT TEXHOJIOTHH KPUTUIECKOTO MBIIILIEHNs TTPU U3y I9€HUN
TEOPETUIECKOI0 MaTeprasia Ha 3aHATHAX 110 pusnke. [ pa3sBuTus KOMMYHUKATUBHBIX CITO-
CcOOHOCTEN MCIOIBL30BAJICSA B3aUMHBIN OIIPOC YUAIUXCs IPU IIPOBEPKE JIOMAITHUX 3a/IaHUii.

Obyuenne dpusnke B KOHTPOJBHON TPYIIE, COCTOsAMIEH n3 ydammxcs rpymmbl M-11, kKo-
TOPOE MTPOU3BO/INIOCH 10 TPAIUIINOHHON TEXHOJIOTHH 00yUIeHusT (PU3UKe C MCIIOTb30BAHIEM
JIATIB U30PAHHBIX 3JIEMEHTOB TEXHOJIOIUN KPUTHIECKOTO MBIIIJIEHNUsI, TTOKA3a/I0 Ha JIBYX IIPO-
BEPOUHBIX paborax 1o (pU3MKe Ha YIOBJIETBOPUTEIHHOM yPOBHE OOYYEHHOCTH W Ha OIHOM
IIPOBEPOYHOI paboTe Ha JIOIMYyCTHMOM yPOBHE 00y9YEHHOCTH.

[Nunoresa ucceioBanmst, 3aKIIOYAIONASICT B TOM, 9TO €CJIM IPUMEHATH WH(MOPMAIUOH-
Hble U KOMMYHUKAIIMOHHBIE TEXHOJIOTHil 00yueHus (hU3NKe B COUCTAHUU C METOJAME KPU-
THYIECKOTO MBIINIJIEHUsI, TO MOJTOTOBKA 10 (PU3NKE B TEXHUIECKOM KOJIIeIKe Oymer Oosee
3 HEeKTUBHOMN, YTO CIIOCOOCTBYET YJIYUIIEHUIO KadecTBa o0ydeHusi (PU3MKeE, MOATBEPKICHA
IIOJTHOCTBIO.

UcnonpzoBannas MmeTonuka obytdenusi (bu3mKe MO3BOJISIET OPrann30oBaTh 3HHEKTUBHY IO
[IOJICOTOBKY C IPUMEHEHHEeM UH(MOPMAIMOHHBIX U KOMMYHHUKAITHOHHBIX TEXHOJIOTHI 00y te-
HUsl (PUBUKE B COUETAHUN C METO/IAMU KPUTHIECKOTO MBIIIJIEHIS, CIIOCOOCTBYIOIIEH YTy dIire-
HUIO KadecTBa 00y9YeHns (pU3NKEe B TEXHUIECKOM KOJIJIEJIKE.
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Abstract. The methods of teaching physics in a technical college are considered, based on
a combination of group and individual forms of work used in the study of physical phenomena
and processes in a physics course in a technical college. During the pedagogical experiment,
it was noted that the use of electronic educational resources in physics lessons helps to
improve the assimilation of theoretical material in physics due to the greater visibility of
the presentation of material in physics. The activity of the students of the experimental
group was activated due to the use of critical thinking technology in the study of theoretical
material in physics classes, and for the development of communication skills, a mutual survey
of students was used when checking homework in physics.
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Pa3zpaboTka 371eMeHTOB 6a3bl TECTOBBIX 3aJJaHUI MO JIEKTPOCTATUKE

E. E. Boakosa

DeepaibHOE TOCYIaPCTBEHHOE DIOZKETHOE 00Pa30BaTe/ILHOE YIPEXKICHUE BBICIIErO0 00Pa30BAHHST
«YIIbSTHOBCKHIT rocyiapCTBEHHBIH 11earorudeckuii yauBepcurer umenu . H. ¥Yapsauosas, 432071,
Vnbsarosck, Poccnst
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Awnnoramus. PaccMaTpuBaroTcst TeOpeTHUIECKHIE U METOIUYECKHE ITPODJIEMbI CO3IaHms Oa-
3bI 33189 B TECTOBOI (pOpMe I10 IJIEKTPOCTATUKE B PAMKaxX Kypca 00IIIeil 1 9KCIePUMEeHTAIbHO
dusukn B nemarorundeckom yaupepcurere. Onucan pe3ysbrarT pa3spaboTKU 3JeMEHTOB CUCTE-
MbI TECTOBBIX 3aJJaHUI TI0 JIEKTPOCTATHKE JIJIT OIEHKN KadeCTBa YCBOEHMUS 3HAHUHN CTY/IEHTOB
1o Kypcy o0reit u skcriepuMenTaabuoit pusnku. CrucremMa TeCTOBBIX 33JIaHUI 110 JTEKTPOCTa~
TUKE SBJISETCA MHOTO(YHKITMOHAIBHON, TO €CTh paboTaeT KaK B PEXKUME KOHTPOJIA, TaK U B
pexxume oOydenusi. [IpoBeén anagms co3maHHOro OAHKA TECTOBBIX 3aJ@HUN 110 3JIEKTPOCTa~
Tuke. PaboTa MOCBSINEHA UCCJIEIOBAHUAIO dJIEeMEHTa ODAHKa TeCTOBBIX 3aJaHUil 10 IJIEKTPOCTa-
THKE, KOTOPBII MOXKET ObITh MCIOJIL30BAH B Kypce OOINeil U 9KCIePUMEHTAILHON (DU3UKHU B
[eJarOrn4ecKoM YHUBEPCUTETE.

KuaroueBbie cjoBa: cucremMa TECTOBOTO KOHTPOJISI, TECTOBBIE CUCTEMbI, TECTOBBIE TEXHO-
JIOTMH, TECTOBBIE 3a/IaHUs, SJIEKTPOCTATHKA, (DU3UKa, OOIIasd U IKCIEPUMEHTATbHASA (PUNKA

PACS: 01.40.-d

BBenenne

Obmas u sKcrepuMenTa bHas (DU3UKA SIBJISIETCS TPUOPUTETHON YIeOHON JUCITUILTNHOM
B IIpOIECCe MOJTNOTOBKH CTYJIEHTOB, O0YJAIONINXCsI IO HAIPABJIEHUIO ITOJIOTOBKHU, CBsI3aH-
HOMY C IIeJIarOrndecKuM oOpa3oBaHreM 10 HpoduiIo B 00acTu (PU3UKA U MaTEMATHKH.
B macrosimiee Bpemsi cyIecTByeT mpobJieMa HeXBATKH KOJUYIECTBA ayJIUTOPHBIX YaCOB HA
OPTraHU3AIMIO CUCTEMHOTO KOHTPOJIA 3HAHUN CTYJIEHTOB 10 KypCy ODINel 1 SKCIIePUMEHTa b=
Holt pusukn. OHUM U3 CIIOCODOB, UCIIOIB3YEMbIX JIJIsT IPOBEPKHU KAdeCcTBa 0OPa30BaHUSI 110
¢usnKe B yHHBepCcHTETaxX B YCJIOBHUAX MOJEPHHU3AIMHU BBICIIEr0 00Pa30BaHUs C TEeHJIEHIINel
IOBBIIIEHNsT KATeCTBa 00pa30BaHusl, SIBJII€TCS KOMITBIOTEPHOE TeCTHPOBAHUE TI0 PA3IUIHBIM
pasjesam obIIell u SKCIepUMeHTaIbHON (DU3UKH.

[lenbio nccaeoBaHus SIBISIIOTCS pa3paboTKa U HayIHOe 0OOCHOBAHUE METOIUKH UCIIOJIb-
30BaHHA CUCTEM TECTOBBLIX 3a/aq I10 IJIEKTPOCTATUKE KaK CpeJCTBa pa3BUTUA CTYJCHTOB IIO
o0111eil 1 FKCIIepUMEeHTAIbHON (bu3uKe.

1E-mail: 1iza_volkoval999@mail .ru
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Bajiadeil ncciie/loBaHns SIBJIAETCA CO3JIAHUE CUCTEMbI TECTOBBIX 3a/IaHUil 110 9JIEKTPOCTa-
THKE Ha IIPUMepPEe HECKOJBKUX TEM.

OOBEKTOM HUCCIEIOBAHNUS SIBJIAIOTCS TIPOIECC 00y IeHUsT 9JIEKTPOCTATHKE B PAMKaX Kypca
110 O0IIel U IKCIEPUMEHTAIBHON (PU3NKEe B YHUBEPCUTETE.

[Ipeamerom mccliefoBanus sIBJISIETCS TPOIECC KOHTPOJIS 3HAHUI 110 9JIEKTPOCTATHKE T10-
CPEeJICTBOM TECTOB.

['umoresa nccreoBaHmsT 3aKII0YAETCS B TOM, UTO IPOIECC PEIIeHNs TeCTOBBIX 33189 110
9JIEKTPOCTATHKE OPUEHTUPOBAH Ha (DOPMHUPOBAHUE Y YUAINXCS YMEHUs UCII0IH30BaTh (PyH-
JlaMeHTaJIbHbIe 3aKOHBI B 9JIEKTPOCTATHKE, 1 OY/IeT OoJiee pe3y/IbTATUBHBIM ITPU OPraHU3aIliN
CHUCTEMATUICCKOIO TECTOBOI'O KOHTPOJISI 3HAHUI 110 9JIEKTPOCTATHUKE.

Hayunas HoBuzHa paboThl 3aK/IIOIAETCS B UCIOJIH30BAHUN HOBBIX TECTOBBIX CHCTEM IIPU
TECTUPOBAHUU TI0 3JIEKTPOCTATHKE B YHUBEPCUTETCKOM Kypce OOIIeil 1 IKCIepuMeHTaTbHOM
buszuKn.

B kagecTBe MeTOI0B HCCIEIOBAHNS IPUMEHSIIOTCA METOINIECKIE IPUEMBI M CITOCOOBI KOH-
TPOJIsT 3HAHUI IIPU IOMOIIN TECTOBBIX 3329 II0 9JIEKTPOCTATHKE.

Teoperndeckasi 3HAIUMOCTD HMCCIEJOBAHNAS 3aKJIIOYAETCS B TOM, UTO PACKPBITHI METO-
JITIECKUe acleKThl pa3pabOTKKM TeCTOBBIX 3aJlaHUil 110 3JIEKTPOCTATHKE B Kypce o0Ieir u
9KCIIePUMEHTAIbHOM (DU3UKU B II€IaIOTMIECKOM YHUBEPCUTETE.

[IpakTrdeckast 3HAIUMOCTD MCCJIEOBAHUS 3aKJII0YAETCS B TOM, 9TO PE3Y/IBTATHI pa3pa-
OOTKM TECTOBBIX 3aJIaHUIl 110 9JIEKTPOCTATHKE MOYKHO HCIIOJb30BATh JJIsI OPraHU3aIlui CU-
CTEMATUIECKOIO KOHTPOJIA TEOPETUIECKNX 3HAHUI 110 9JIEKTPOCTATUKE B Kypce OO0Ieil 1 9Kc-
[EepUMEHTAJIHLHON (DUBUKK B I1€JarOTMIeCKOM YHUBEPCHUTETE.

O0630p auTEepaTyphl

Peanuzyemast cerosiist ujieo/iorust OpraHu3aIiuu 00y YeHusl C MOHUKEHHOH ayIuTOPHON Ha-
IPy3KOil B ciIydae nu3ydenus (pu3uku TpedyeT JTajbHEHIIero pa3BuTus 3JIEKTPOHHBIX CPEJICTB
COITPOBOYKJICHUSA WHIUBHIYaJIbHON pabOThI CTYJAEHTOB. B 9TOil CBA3U BO3HUKAET IOTPEO-
HOCTDb aJIAIITAIIMH UMEIONINXCA JIEKTPOHHBIX YI€OHBIX PECYPCOB, JIOIMYCKAIONIUX TOUCKOBYIO
yUeOHO-UCCIIeI0BATENILCKY 0 paboTy yuaruxces |1 fjist perenust 3a/1a4u COPOBOXKICHUST Ca-
MOCTOSITE/IbHOTI'O TIOBTOPEHUS U U3yUeHus yIryIyO/IeHHBIX KypcoB ¢pusuku. [Ipobiema couera-
HU QYyHIAMEHTAIBHOTO TIOJIX0/IAa B M3JI0KEHUN 0a30BbIX (DPU3UKO-MATEMATHICCKUX KYPCOB C
MOOC-dopmarom ObLITa pereHa 3a CIET CO3aHNsT MHOIOYPOBHEBOTO Kypca. Kaxmas Tema
u3jarajach B TPEX JIOMOJHSIONINX U He MEPEKPBIBAIONINX JIPYT JIPyra BapuaHTax: JJisd yda-
IIUXCS [ITKOJT, TEXHUYECKUX KOJIIe/Kell 1 OaKaIaBpraToB pusndecknx pakyIbTeTOB YHUBED-
cuTeToB. Takas CTPYKTypa J0/2KHA MUHUMUA3UPOBATD MOBTOPEHUS U IIPEIOCTABUTH BO3MOXK-
HOCTb (POPMUPOBAHUS WHIUBHTYATU3NPOBAHHBIX 00PA30BaTE/ILHBIX TPAEKTOPHIl, JOITYCKAO-
MUX BO3MOXKHOCTH KaK BOCIIOJTHEHUs TTPOOE/IOB YCBOCHUS MaTepuaJsia Ha MPEJIIeCTBYIONINX
YPOBHAX O00y4eHUsI, TaK U yIJIYOJEHHOI'O U OIEePeXKaronero o0pa3oBaHms.

Ceitvac 1101 3JIEKTPOHHBIMU 00PA30BATEILHBIMU PECYPCAMU TTOHUMAIOT JIFOObIE 3JIEKTPOH-
HbIe PECYPCHI, COCTOSIIIE U3 CBEJIEHUT 00pa30BaTeIbHOIO Xapakrepa [2—4|. DIeKTpoHHbIMI
YUEeOHBIMU pECypPCaMU CUATAIOTCA SJICKTPOHHDBIE PECYPCHI, COCTOSIINE U3 CUCTEMATU3NPOBAH-
HBIX YKa3aHU{ HAy9IHOI'O W MPAKTUIECKOI'O XapaKTepa, UMEIOIue onpeeaéHnyo hopmy, u
Ipe/IHa3HAYEeHHbBIC I YIeHUs 1 00y UeHusd, /I 00y YAIOIIIXCsd PA3JINIHOIO BO3pacTa U YPOB-
Hs. VI3BeCcTHO, UTO MOHATHE 3JIEKTPOHHOTO 00PA30BATE/ILHOIO PECyPca JI0CTATOYHO 00HEMHO,
OHO BKJIIOYAET B CeOs: 3JIEKTPOHHBIN YIEOHUK, 3JIEKTPOHHOE MTOCOOUE, JEKTPOHHYIO SHITUK-
JIOIIEJTUIO, SJIEKTPOHHBIN KATaJ 0T, BUPTYAJIbHYIO JJAD0OPATOPHUIO; CAWTHI, ITIOPTAJIbI, CJIYKAIIHIe
y4IeOHOMY TIPOIECCY U JIpYyTue MoI00HOIO POoJia PECYPCHI.

B [5] paccMOTpeHbI BO3MOMKHOCTH OPraHU3AIMU CAMOCTOATEIHHON pPabOThl CTYIEHTOR
C UCIOJIb30BAHUEM MO/IyJIbHON OObEKTHO-OPUEHTUPOBAHHON JTMHAMUYECKON yueOHO cpe/ibl
MOODLE kak B pamMKax OTIEJbHBIX IUCIUILIAH, TaK ¥ B MEXKIUCIAILIMHAPHOM ACIIEKTE.
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B [5] mpenyioxken uHDOPMAIMOHHO-IIPOEKTHBIN MeTOJ 00yUeHus, peajin3yeMblii B yueOHOM
cpege MOODLE, nosposigroniuii obecednTh MeKIUCIUILINHAPHOE B3auMOJIecTBIE U TIPO-
deccuonabHYI0 HAIPABIEHHOCTH IIPU OPTraHU3AIUN CaAaMOCTOSTEIbHON pabOThl CTYIEHTOB.
OtauM 3 myTeit nHTeHCHUKAINN yIeOHOTO MPOIecca U MPUIaHus eMy IpodecCnoHaIbHOM
HAIPABJIEHHOCTHU SIBJISIETCs IMUPOKOE BHEIPEeHre WH(POPMAIMOHHBIX U KOMMYHUKAIINOHHBIX
TEXHOJIOTH, B YaCTHOCTU UCIOJIL30BAHUE CUCTEM YIIPABICHUSA O0YICHUS UJIK CUCTEM YIIPaB-
Jlenns Kypcamu. Cpejin HEKOMMEPUYECKUX CHCTeM HamboJjiee pacipocTpaHEeHHON u yI00HOM
B ucnoJib3oBanun sipjisiercst MOODLE (MomynbHast 00 beKTHO-OPHEHTHPOBAHHAST JUHAMITIE-
cKkasl y4ueOHasl cpejia) — CUCTeMa YIIpaB/ieHus 00yJeHreM, OPUEHTHPOBAHHASI [IPEXKIE BCErO
Ha OPTaHU3aIII0 B3ANMOJIEHCTBUS MEXKIy IPeroaBaTe/ieM U 00y IaeMbIM.

B [6] o6ocroBana akTyajbHOCTH TPOGJIEMbI OBJIAJIEHUSI CTYJAEHTAME MEeTOaMU CaMOCTO-
SITEJILHON MMO3HABATEIbHON JIedTeTbHOCTU 10 (PU3UKE CPEJICTBAMU COBPEMEHHBIX MHMOpPMa-
IINOHHBIX TEXHOJIOTUI, B YACTHOCTHU, Ha Oa3e MOIY/IbHON 00bEKTHO-OPUEHTHPOBAHHOW JTUHA-
Mudeckoit yaebnoit cpept MOODLE u nipejitoskeH oiiH U3 BAPUAHTOB €€ PEIeHNs.

B [7] onucan mporiece co3anust akeTa OPUTHHAIBHBIX KOMIIBIOTEPHBIX [TPOTPAMM JJIEK-
TPOHHBIX KOHCTPYKTOPOB, MO3BOJISIIOIIUX CO3/IaBATh COOCTBEHHBIE OPUTMHAJIbHBIE BUPTYAJIb-
HbIe HHTEPAKTUBHBIE MOJIE/IN U3yYIaeMbIX CHCTEM 0€3 UCI0/Ib30BaHUsI ITPOrpaMMupoBanus. B
OCHOBY OBLJI TIOJIOXKEH MPWHITAI (PU3UIECKOT0 00bEKTHO-OPUEHTUPOBAHHOTO ITPOIPAMMUIPO-
BaHUs, sIBJIAIONINECS eCTeCTBEHHON ajanTarueil obmux njeit 00beKTHO-OPUEHTHPOBAHHOTO
IPOrpaMMUPOBaHUA K (hOPMAIU3MY OIUCAHUS CJIOYKHBIX CUCTEM B PaMKaX MPUOJIMKEHUI
KJIACCUYECKOMN U PeJIATUBUCTCKON pusnku. ABromMarusaius pazpabOTK yIeOHBIX 9JICKTPOH-
HBIX MOJIeJIell /I BUPTYAJbHBIX JIEMOHCTPAIIN U MCC/IeJOBAHMIT TO3BOJIIET CO3/1aBaTh OMO-
JIMOTEKU TaKUX PECYPCOB IO KypCaM MEXaHUKHU, JIEKTPOIUHAMUKE, ONMTUKNA W CTATHCTUIE-
CKOIl (DU3WKY, peaJn3yeMbIM Ha Pa3HBIX YPOBHAX OOyYeHHs: KaK B CTAPIIAX KJIaccax IITKOJ,
TaK U B yHUBEPCUTETAX.

[enb dpuszutaeckoro obpazoBaHusi COCTOUT B TOM, UTOOBI 00ECIIEUNTh ITOHUMaHUEe (PU3NKH,
U €CTb MHOYKECTBO HEOMUITNATBHBIX CBUJIETEILCTB TOr0, UTO CJlada 9K3aMEHOB I10 (pU3MKe
He PaBHO3HAYHA MOHUMAHUIO IpejnveTa. B crarbe [8] omumchiBaercst, Kak GbLIN OMpeIeIeHb!
objiacTu TPYHOCTEH B IOHUMAaHUU (PU3NUKHU T MMKOJILHIKOB TaiiBans B Bozpacte 13-15 jer.
3areM JijIsT HECKOJIBKUX U3 9TUX obJiacTeil ObLI pa3paboTaH TeCTOBLIN MaTepuaJi, KOTOPBIit
MaJIo HArpyzKaJjl padodyIo MaMsATh, & YCIIEBAEMOCTh YYaIlIUXCA aCCOIMUPOBAJIACH C U3MEPEH-
HBIM 00BEMOM paboUell maMATh. BbLIo 00HAPYKEHO, YTO JIIoIH ¢ 60Jiee BBICOKUM 00BEMOM
pabodueil TaMATH ITOCTOSTHHO JIydIlle TOHNMAIOT HJien (PU3UKH.

B crarwe [9] coobiaercs o pereHnsX MUCBMEHHBIX 33J1a9 110 (DUBKMKE, BBIIOJHEHHBIX
YUAIMMUCH JIBEHAJIIIATOIO KJIACCa CPEIHEH MKOJIbI, N3YYaloMMU (PU3UKY Ha TTPOJIBUHYTOM
ypOBHE. ¥YYacTBYIOT JIB€ I'PYIIILI CTY/JICHTOB: XOPOIIO PeIaioniue 3a/a9i U ILJIOXO PeIaro-
e 3aJ[adqu. ¥ Jalriuecs MepBoil IPYIIIbI ONEHUBAIOTCI YIUTEIAMI KaK OTJIMIHBIE B PEIICHUN
3a3/1a4, C UTOrOBLIME onleHKaMn 1o ¢usuke e meree 90 %. Te, KTo oTHOCHTCA KO BTOPOIi
I'pYIIIe, OIEHUBAIOTCS YIUTE/IAMU KAaK UCIBITHIBAIOIINE TPY/JHOCTU B PEIIeHNN 3a/1ad, JaxKe
ecam oHu O0JIAJAI0T HEOOXOIMMBIMU 3HAHUSMU, C UTOTOBBIMU OIEHKAMU 10 (PU3MKE BbIIIE
60 %. Y4aCTHUKOB IIPOCAT PEIIUTD YeThIPE 33141 110 (PU3UKE 110 TEMaM, U3y IaeMbIM B TEKY-
eM y9eOHOM TOJ1y, U TIOOIIPAIOT «IYMAaTh BCIyX» BO BpeMs paboThl. [IncbMennble perenus
BMECT€ C YCTHBIMH 3aIlUCAMU U3YIAIOTCA ¢ TOYKU 3PEHUs IIepeBo/ia 3a/1auu, ILJIaHnPOBaHUsI,
MeTO/Ia PeIeHusl, ITPOBEPKU, BPEMEHH, 3aTPAIeHHOr0 Ha pelleHne, 01 00IIero BpeMeHH!,
3aTpadeHHoro Ha iraHuposanue. Vcrnosb3ys derbipe sTara perenus 3a1a4d [loma, ycranas-
JIMBAIOTCA BOCEMb I'MIIOTE3 OTHOCUTEILHO PA3JINIHIl B TOM, KAK XOPOIIUE U IIJIOXHE PeriaTe i
3aJ1a9 PerraT TpobeMbl B (pU3nKe. ITHU THIOTE3bl UCCIEIYIOTCS, U Pe3yIbTaThl COODIa~
I0TCH.

[IpoBenénublit aHAIM3 JTUTEPATYPHI TOKA3BIBAET AKTYAJIHLHOCTD PAa3pabOTKM U arrpoOaIiimn
TECTOBBIX 3aJIaHUil 110 (PUBUKE.
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Pa3pa60TKa 0a3bl TECTOBBIX Ba,Z[aHI/Iﬁ II0 JJIEKTPOCTaTUKe

B nacrosiimee BpeMs B paMKaX BBICHIEN MIKOJIBI HCIIOIB30BAHNE KOMIITLIOTEPHOI'O TECTHU-
pOBaHUS TI0 PA3IUIHBIM PasjesiaM O0Iel U IKCIePUMEHTAILHON (PU3UKU PACCMATPUBAECTCS
KaK OJIHA U3 aKTyaJbHBIX (DOPM KOHTPOJIS KadecTBa 3HAHUI 110 (DU3UKE CTY/IEHTOB, KOTOPas
MO3BOJIAET OOBEKTUBHO OIEHUTH O0OBEM YCBOEHUsI OOIIEil M IKCIEPUMEHTAJILHON (DU3UKH.

PazpabatbiBaeTcd cucreMa TECTOBBIX 3aJIaHUI JIJIsi OINEHKH KaveCTBa YCBOEHUs 3HAHUI
CTYJIEHTOB II0 3JIEKTPOCTATHKE B PaMKaX Kypca I0 oOIeil W SKCIlepuMeHTaIbHON (hu3uKe.
PaccmoTpum pesyibraT mporiecca pa3pabOTKH TECTOBBIX 3aJaHUil 10 3JIeKTPOCTATUKE JIJIs
Kypca o0Ieil n SKCnepuMeHTaJIbHON (DU3UKU B mejarorudeckoM yumepcurere. Cucrema
TECTOBBIX 3a/IaHUil 10 JEKTPOCTATUKE B paMKaxX Kypca IO OOIIeil u 3KCIiepruMeHTaIbHON
dusmke ABIgETCI MHOTODYHKITMOHAJIBHOM, TO €CTh paboTaeT KakK B peKMMe KOHTPOJIA, TaK
u B pexxuMe obydenud. [Ipu obydennu pusuke 1Mo cMeranHoi Win JUCTAHIIMOHHON (opMme
HanOoJIee PACIIPOCTPAHEHHBIMUA METOJMKAMU OOyUeHUs ABJISIIOTCS KOMILIEKCHBIE METOJINK,
OCHOBaHHBbIE Ha KOMITBIOTEDHOM TECTUPOBAHUU, KOTOPBIE HMCIOJIB3YIOTCS CKOpee KaK BCIIO-
MoOTaTebHbIe TTPU OYHOM O0ydenuu dbusuke. B Hacrosiiee BpeMs MHUPOKO UCIOJIB3YIOTCs
pa3/IMYHbIE TECTOBbIE TEXHOJIOTUU KOHTPOJIA 3HAHWI 1O OOIEN M 9KCIEePUMEHTAILHOM (hu-
3UKe.

DJIEKTPOCTATUKA B COCTaBe Kypca IO OOIIeil U 9KCIePUMEHTAIbHOM (hU3NKe BKIIOIAET B
ce0st M3ydeHne JIeKTPU3AIIH TeJl, B3aUMOJIEHCTBIUS JIEKTPUIECKIX 3aPsJI0B, 3AKOHA COXPa-
HEHUS JIEKTPUIECKOro 3aps/ia, 3akoHa Kymona u ero obob1enus, 1eficTBUs 9JIEKTPUIECKOTO
MOJIA Ha JIEKTPUUECKUEe 3aPsAJIbl, HAPIKEHHOCTU JIEKTPUIECKOTO TI0JId, IPUHITUIIA CYIIep-
MO3UITUHU SJIEKTPUIECKUX TI0JIeH, TTOTEHITNATIBHOCTH JIEKTPOCTATUIECKOTO T10/Is1, TIOTEHITHAIA
JIEKTPUIECKOTO TOJIsA, PA3HOCTH IMMOTEHIINAJIOB JIEKTPHYECKOrO TOJIsl, MOBEJIeHNe MTPOBO/I-
HUKOB, JINJIEKTPUKOB, MOJIyIIPOBOHUKOB B 3JIEKTPUUECKOM II0JI€, JIEKTPUIECKYIO €MKOCTD
Pa3IMYHbIX KOHJIEHCATOPOB, SHEPTHUIO JIEKTPUUECKOTO TI0JI8 PA3IUYHbIX KOHJeHCATOPOB. 13
00ITIero MacCuBa, 3aJ1a4 10 3JIEKTPOCTATHKE HANOOJIBIITNE TPY/IHOCTU BI3BIBAIOT 3a/Ia%H, CBs-
3aHHBIE C PACUYETOM HAIPSKEHHOCTH W HMOTEHINAJIOB 3JIEKTPOCTATHIECKOTO OIS JIJIS pa3-
JIMIHBIX 3JIEKTPOCTATHYCCKUX CUCTEM; 33/Ia9H, CBA3AHHbBIE C PACIETOM JICKTPOCTATUICCKIX
CUJI JIJISI Pa3JIMYHBIX 3JIEKTPOCTATHYECKUX CHCTEM; 3aJa4ud, CBA3aHHBIE C PACUETOM 3JIEK-
TPUYECKON €MKOCTH, HAIIPAYKEHHOCTHU JIEKTPUUECKOTO T10JIs1, SHEPTUHU JIEKTPUUECKOTO 10151
PA3JIMYHBIX KOHJIeHCATOPOB. [losTOMY cucTeMy TeCTOBBIX 3aJIaHUil 110 SJIEKTPOCTATUKE HEOD-
XOJIUMO CTPYKTYPHUPOBATD 110 IIEPEUYUCTEHHBIM TIOJITEMAM B COCTaBE TEMBI 10 3JIEKTPOCTATH-
Ke.

PazpaboTranbl KOMILJIEKTBI TECTOBBIX 3aJIAHUN 10 3JIEKTPOCTATUKE, KOTOPbIE MOT'YT OBIThH
WCIIOTb30BaHBI JJIsl TEKYIIEero KOHTPOJIS 3HAHWI CTY/IEHTOB Ha IPAKTUYECKUX 3aHATHSAX I10
9JIEKTPOCTATUKE U IIPU JIOMYCKe K JIaOOpaTOPHOMY MPAKTUKYMY IPU BBIIOJHEHUU pPaboT,
CBA3AHHBIX C JIEKTPOCTATHKOMN.

Coznanbl KomibioTepHbie TecThl B iporpamme My TestX, Borpock! u 3a/1a4u 110 3JIEKTPO-
CTATUKE JIJIsT KOHTPOJIS 3HAHUN CTY/JIEHTOB 110 9JIEKTPOCTATUKE B paMKaxX Kypca 10 obieil n
9KCIIEpUMEHTAIbHON dpusnke. BapnaHThl TECTOBBIX 3a/IaHUI 110 9JTEKTPOCTATHKE, CO3/IAHHBIE
B nporpamme MyTestX, npejcrasienst Ha puc. 1. Co3maHHBIE TECTHI TO JEKTPOCTATHKE
MOTYT OBbITh MCIOJIB30BaHbI, KAK B KOHTPOJUPYIOIIEM, TaK U B OOyYaIONeM pexKuMax Ipo-
BeJleHus TectupoBaHus. CucreMa TECTOBBIX 3aJI[@HMIl 110 JIEKTPOCTATHKE B Kypce obieit u
KCIIEPUMEHTAJILHOM (PU3NKY SIBJIAETCH MHOTOMYHKIIMOHAIBLHON, TO €CTh PabOTaeT KaK B pe-
JKUMe KOHTPOJISA, TaK U B PeKUMe 00yUYeHUs.

Ncnonp3oBanne KOMITBIOTEPHBIX TEXHOJIOTUN JJ7IsT TPOBEIEHNsT TECTOBOI'O KOHTPOJIS TeO-
peTUYecKnX 3HAHUI TI0 JIEKTPOCTATUKE B Kypce OOIeil U 9KCIepUMeHTAIbHON (DU3UKH 03-
BOJIsIET KOHTPOJIMPOBATH YCBOEHNE TEOPETUUYECKUX 3HAHUN 110 3JIEKTPOCTATUKE, PACIIUPUTD
dOpMBI U BUJIBI KOHTPOJISI 3HAHUI 110 3JEKTPOCTaTUKe. KOMIbIOTEpHBIE TEXHOJOTUM JIJIst
MPOBEJICHUSA TECTOBOTO KOHTPOJIA TEOPETHUYCCKUX 3HAHUN 10 3JIEKTPOCTATHKE MOTYT IIPUME-
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HATHCS Ha JIEKIIMOHHBIX 3aHATUIX, TPAKTUIECKUX 3aHATUAX, CEMIHAPCKUX 3aHATUIX, J1a00-
PATOPHBIX 3aHATHAX II0 IJEKTPOCTATUKE B Kypce oOIeil U SKCIepUMeHTaIbHON dpusnuku, a
TaKKe Ha Pa3/IUIHBbIX STAlAX 3aHATUN 10 3JIEKTPOCTATUKE B Kypce OOIeil M 9KCIIePUMEH-
TaJbHON (PU3MKU.

Ecmm ocymecTBagTh yaeOHyIo J1edTeIbHOCTD CTYJIEHTOB C IIPUMEHEHUEM METOJI0B TeCTO-
BOT'O KOHTPOJISI M3yU€HUs TEOPETHIECKOr0 MaTepraJa 0 JeKTPOCTaTHKE B Kypce o0Ieil 1
9KCIIEPUMEHTATBHON (DU3UKM, TO MOYKHO YCIIENTHO aKTHBU3UPOBATH ITO3HABATEIHHYIO, TBOD-
YECKYI0, TTOUCKOBYIO JIeSAT€JIbHOCTh CTY/IEHTOB M TOBBICUTH KAadecTBO OOydeHWs (PU3NKe B
9JIEKTPOCTATUKE B Kypce 0oOIeil 1 9KCIiepuMeHTaaIbHOil (DU3UKN B YHUBEPCUTETE.

SakKJ/IroueHue

Paszpaborana cucrema TeCTOBBIX 3aIaHUIT 110 3JIEKTPOCTATUKE, KOTOPas MOXKET ObITh HC-
MIOJIB30BaHa JJId OPraHu3alun TEKYIIEero KOHTPOJIA Ha MPAKTUIECKUX 3aHATHAAX 10 3JEKTPO-
CTATUKE B paMKax Kypca I10 OOIeil U 9KCIEePUMEHTAJIBHON (PU3MKe B HeJaroruiecKoOM YHH-
Bepcutere. [IpoBepka TeopeTMyecKNX 3HAHUN CTYJIEHTOB IeIArOrMYecKUX CHEeIaJIbHOCTENl
duznKo-MaTeEMATHIECKOTO TTPOMUIS MOJAIOTOBKU 110 JIEKTPOCTATUKE COCTABJIAET BAXKHYIO
YACTh YUIeOHOIO MPOIECCa, TaK KaK IM03BOJISET YCTAHOBUTH CTEIEHb ITOJTIOTOBJIEHHOCTH CTY-
JIEHTa K JIAJIbHENIeMy U3y9YeHUIO JTUCIUILINH 110 (DU3UKE B I1eIarOTMIECKOM YHUBEPCHUTETE.

TecToBble TeXHOIOTUN KOHTPOJIS 3HAHUI 110 OOIIEH 1 SKCIEPUMEHTATLHON (DU3UKE IIU-
POKO IMPUMEHSAIOTCH B COCTaBE JIMCTAHIIMOHHBIX KYPCOB U OHJIAWH-KYPCOB TIO OOIIEHl 1 9KCIIe-
puMeHTaIbHOM (buznke. OCHOBHBIM HAa3HAUEHNEM CHCTEM TECTUPOBAHUsI 3HAHWI CTYIEHTOB
10 O0IIeil U SKCIIEPUMEHTATLHON (bU3NKe ABJeTCH peasnsarus OYHKIIMT KOHTPOJIS Teope-
TUYEeCKUX 3HAHWI CTYJIEHTOB Ha PAa3IUYHBIX dTalax o0ydeHus oOIeil n SKCIepuMeHTaIbHOM
duzuke. [Ipumenenune TecTOBbIX TEXHOJIOTHIT TPOBEPKHU 3HAHUIT 110 OOIIEH 1 9KCIIEPUMEHTA b
HO#l (DUBMKE OTKPBHIBAET IMUPOKUE BO3SMOYKHOCTH JIJIsl OPTaHU3AINH aBTOMATU3AIIMI KOHTPOJIS
YCBOEHUS 3HAHUI 110 (PpU3MKE Ha PEIPOYKTUBHOM YPOBHE BOCIPUATUS TEOPETUIECKUX 3Ha-
HI 110 00IIeil u 3KCcIepuMeHTaIbHON (hu3uKe.

[TocTaBnennasa B paboTe rumnoTe3a UCCAETOBAHNS O TOM, UTO IIPOTECC PENTEHNS TeCTOBBIX
3aJ1a9 10 IJEKTPOCTATUKE OPUEHTUPOBAH Ha (POPMUPOBAHUE Y YUAIIMXCA YMEHHUS UCIIOJIb-
30BaTh (PyHIAMEHTAJIbHbIE 3aKOHBI B 9JIEKTPOCTATUKE, U OyJeT 60jiee pe3yIbTATUBHBIM IIPU
OPraHu3allui CUCTEMAaTUICCKOIO0 TECTOBOI'0 KOHTPOJIA 3HAHNAH 110 3JIEKTPOCTATUKE, ITOJTBEP-
ZKJICHA, TTOJTHOCTBIO.

B mporecce paboThl paccMOTpesn TeCTOBbIE METO/bI, (POPMBI U TEXHOJIOTHU KOHTPOJIA
TEOPETHYCCKUX 3HAHUI 110 3JIEKTPOCTATHKE B Kypce OOIIeil M 9KCIEePUMEHTAJILHON (hU3UKN
B TI€JarOTMYeCKOM YHUBEPCHUTETE, KOTOPbIE CIOCOOCTBYIOT YCIIENTHOMY KOHTPOJIO TEOpPEeTH-
YeCKNX 3HAHUM 10 JIEKTPOCTATUKE HA PENPOJYKTUBHOM ypoBHe. /1 opraHm3amum cucre-
MAaTUYIECKOI'O KOHTPOJIsI 3HAHUI 0 3JIEKTPOCTATUKE TPUEMJIEMBI JIIOObIE METO/IbI KOHTPOJIs
3HAHUI ¢ UCTIOJIL30BAHUEM 3JIEMEHTOB TECTOBOT'O KOHTPOJIsI, CIOCOOCTBYIOIINE POCTY CTYIIEHH
YCBOEHUS TEOPETUUIECKOr0 MaTepHuaJia 1Mo 3JEeKTPOCTATUKE Y CTYAeHTOB. [IpaBuIbHBIM sABJIS-
€TCe II0JIXO/L K OpraHu3aliid KOHTPOJIA 3HAHUI, KOTOPBII pa3dyMHO codeTaeT KOMIILIOTEPHYIO
dopmy u TpauImoHHyI0 (GOPMY KOHTPOJIS 3HAHUN CTYAEHTOB IO 3JIEKTPOCTATUKE B COCTaBe
y4aeOHO JIMCIUILINHDI 10 O0IIel U SKCIePUMEHTAJILHON (pusnKe.
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Abstract. Theoretical and methodological problems of creating a database of tasks in
a test form in electrostatics within the framework of the course of general and experimental
physics at the Pedagogical University are considered. The result of the development of
elements of the system of test tasks in electrostatics for assessing the quality of assimilation
of students’ knowledge in the course of general and experimental physics is described. The
system of test tasks in electrostatics is multifunctional, that is, it works both in control mode
and in training mode. The analysis of the created bank of test tasks on electrostatics was
carried out. The work is devoted to the study of an element of the bank of test tasks in
electrostatics, which can be used in the course of general and experimental physics at the
Pedagogical University.
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Awnnoramusa. VccieoBanbl HEKOTOPbIE (DU3NUECKUE CBOWCTBA ONTUYECKOIO WM3JIYyI€HUS
HaHOKJIacTepoB. Paszpaborana TeopeTnyeckas MOJENb OINTUYECKOI'O M3JIyYeHUs] HAHOKJIACTE-
pOB Ha OcHOBe npub/mKkeHus 3PHEKTUBHON CPEJIbI ¢ UCIIOIB30BAHUEM BbIpaxkeHus 3¢hdek-
THUBHOH ITOJISIPU3YEMOCTH HAHOKJIACTEPOB, COCTOSAIINX U3 METAJUIMIECKUX HAHOYACTHUIL. YCTa-
HOBJIEHA 3aBUCUMOCTH HOPMHUPOBAHHOW MHTEHCHBHOCTHU H3JIyUEHUs] HAHOKJACTEpa U3 chepu-
YeCKUX HAHOYACTUIL cepedbpa OT JJIUHBI BOJIHBI OIITUYECKOT0 u3jydeHus. [lokazano, 1To nuTeH-
CHBHOCTD JIEKTPUUECKOI'0 JUIOJIBHOIO M3JIyYeHUs HAHOKJACTepa IIPU ONPEJCTIEHHON CTPYK-
Type PaCIOJJIOKEHUS aTOMOB MOXKET 3HAYUTEIBHO YBEJIUYUTHCS 110 CDABHEHUIO C MHTEHCUBHO-
CTBIO M3JIyUeHUs] M30JIMPOBAHHOTO aToOMa, OJiarofaps Me2KaTOMHOMY B3aUMOJEHCTBUIO.
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Beenenne

B nacrosinee Bpems Bo3pacTaeT uHTEpec K (pyH1aMeHTaIbHBIM UCCIeI0BAHISIM HAHOCHU-
CTeM C HAHOKJIACTEPAMHU B CBA3M C WHTEHCUBHBIM Pa3BUTHEM TEXHOJOTUU TOJyIeHUST HAHO-
CTPYKTYP ¢ HaHOKJacTepamu. Ha ocHOBe HAHOCTPYKTYP, COJIepKaIluX HAaHOKJIACTEPhl U3 Me-
TaJJIMIECKUX HAHOYACTHUIL, CO3/IaI0TCs BHICOKOI(D(DEKTUBHBIE CBETOU3TY YAIOIIIEe HAHOCTPYK-
TYPBI JIJIT HOBBIX HAHOPA3MEPHBIX OIITOYJIEKTPOHHBIX ITPUOOPOB.

Hempio paboThl SIBISETCA MCCJIEIOBAHAE OINTUYECKAX XapaKTEPUCTUK HAHOKJIACTEpa U3
MeTaJUTHIeCKNX HAHOYACTHIL Ha TPAHUIE pas3jiesia JIBYyX CPel.

B cBa3u ¢ nocraBiennoit mebio chopMyIUpOBaHbI CAEIYIONUE 3a/Ia9N:

1. mpoBecTu aHaj U3 HAY4IHOI JIMTEPATYPHI U HATUCATH 0030D pabOT 110 (PU3UIECKUM CBOT-
CTBaM HaHOKJIACTEPOB U3 MeTaJJIMYeCKUX HaHOYACTHUII,

2. pazpaboTraTh MOCJIeI0BATETBHYIO TEOPUIO ONTUYECKUX IIPOIECCOB B HAHOKJIACTEPOB U3
METAJIJINYECKUX HAHOYACTHI], IIPOBECTU MCCJIEJOBAHNE ONTHUYCCKUX CBONHCTB HaHOKJIA-
CTEPOB U3 MeTaJJIMYeCKUX HAHOYACTHUIL,

3. MPOBECTH YUCJIEHHOE UCC/IeJJOBaHNE OITUYECKUX XapaKTePUCTUK HAHOKJIACTEPOB U3 Me-
TAJTTICCKUX HAHOYACTUIL U PACCIUTATDH 3(DPEKTUBHYIO MOIIPU3YEMOCTh HAHOK/IACTE-
pa TIpH MOMOIIKI KOMITBIOTEPHBIX METOJIOB.

OOBEKTOM HCCIIEIOBAHNS SBJISIETCS HAHOKJIACTED C M3BECTHBIM COJIEPIKAHUEM METAJLIN-
JeCKUX HAHOYACTHUII.

[Ipeamerom uccae0BaHUSA SIBJASIETCI COBOKYITHOCTH OINTHUYECKUX ITPOIECCOB B METAJLIU-
4JeCKUX HaHOKJIacTeEpax.

['mmoresa umccseloBaHUsS COCTOUT, YTO €CJIU UCIOJIL30BATH COBPEMEHHBIE METO/IbI KOM-
IBIOTEPHBIX BBIYNC/IEHNI B (PU3UKEe HAHOKJIACTEPOB, TO MOYKHO BBIUHC/IUTH OTHOCUTEIHHYIO
MHTEHCUBHOCTh HAHOKJIACTEPOB U3 METAIMYECKAX HAHOYACTHIL.

MetomaMu ucce10BaHus SIBJISIIOTCS TEOPETHIECKNe 1 IUCIeHHBIE METO/Ibl KJIaCCHIECKOI,
HEJIMHEHHON U KBAHTOBOM ONTUKU HAHOKJ/IACTEPOB M KJIACTEPHBLIX HaHOcHCTeM. B KadecTBe
MaTepHUaJIOB UCCIEIOBAHUS BHIOPAHDBI CPEJIbI, COJEPKAIIe HAHOK/IACTEPHI U3 METAINIECKIX
HaHOYACTHIIL.

O0630p paboT MO ONTUYECKUM CBOMCTBAM HAHOKJIACTEPOB

B crarbe [1] onucano nepepaccesiiue 3JIeKTPOHAME HA KJIACCUIECKUX TPAEKTOPUSIX, MMe-
IolIee MEeHTPAIbHOE 3HAYUEHUE JIJIsi IOHUMAHUS U3JTydeHrsd POTOIJIEKTPOHOB U BBICOKHUX Tap-
MOHUK M30JIMPOBAHHBIX ATOMOB MJIM MOJIEKYJ/T B MHTEHCUBHBIX JIA3EPHBIX UMITYJIbCaX. ¥ IIPaB-
Jisgsl Pa3MepoM KJiacTepa M aMILIATYJION KojiebaHuii 3JIeKTPOHOB, ITPOJIEMOHCTPUPOBAHO, KaK
nepepaccesiue BJIHMAET Ha SHEPreTmdecKoe pacupejeseHne (hoTOIJIEKTPOHOB, UCITYCKAEMbBIX
HAHOKJIACTepaMH WHEPTHBIX ra3oB. OOHApYKeHa yHUBepcasbHas 3aBUCUMOCTH PacIpejiesie-
Hust SHeprun (hOTOIJIEKTPOHOB OT pa3Mepa KJacTepa IPU MACIITAOUPOBAHUU IO SKCKYPCUU
3JIEKTPOHOB, yIIPpABJISIEMON TI0JIEM, YCTaHABINBas €MHYI0 KAPTUHY TlepepacCesHus Jijis po-
TSPKEHHBIX CUCTEM C M3BECTHON aTOMHOU JWHAMUKON KaK ITPeJIe/IOM HYJIEBOTO PACITHPEHUS.
Pezynibrar moiep:KkuBaeTcs pacaéTaMu MOJIEKY/ISIPHON JIMHAMUKU U PaIlMOHAJIM3UPYETCs C
ITOMOTITHIO OTHOMEPHON KJIaCCUIECKON MOJIE/N.

Pexumbl n3/1y9eHUsT TECHO CBI3aHBI CO MHOIUMU (DPU3UIECKUME CBOMCTBAME HAHOKJIACTE-
poB. OiHaKO 3a JIeCATUICTUS UCCJICIOBAHUI He YIa/JI0Ch ChOpMYIUPOBATEL OOIIEro U OJHO-
3HAYHOIO OIIpeJiesieHns. B crarbe 2] mpescraBieHo mpocToe u MUPOKO IIPHUMEHNMOE OIpeJie-
JIEHUE PEeKUMOB U3/IyUeHHUs], OCHOBAHHOE Ha CIIEKTPaX MOIHOCTUA MeOMETPUIECKNX BEJINYNH,
a UMEHHO ILJIOIA/ U IOBEPXHOCTH, 00bEéMa. [IpuMenss Teopuro TPyII, aHaIn3 HOPMAJIbHBIX
PEXKUMOB U MOJIeIMPOBAHUE MOJIEKYJIAPHON JMHAMUKU, UCCJIEJOBAHbl PEXKUMbI U3J1yYeHUS
HECKOJIbKUX KJIACTEPOB aJIIOMUHUS C BBICOKOW M HU3KOI cuMMeTpueil. Pe3yibraThl moka3bl-
BaIOT, YTO ONPEJIe/IEHAE MOXKET OXBATBHIBATH HE TOJILKO OOBIYHBIE PEXKUMBI JIbIXaHUsi, HO U
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HEKOTOPBIE CKPBIThIe peKNMBbL. [lociefoBaresbHOe onpesiesienne TakzKe M03BOJISIET HaM IIPO-
BECTH BCECTOPOHHEE U IVIyOOKOe CpaBHEHMe C MOJIEJIbIO HelPepbIBHOU cpe/ibl JIamba, KoTopast
MOKA3bIBAET, YTO HEKOTOPbIE BHICOKOYACTOTHBIE PEXKUMBI JLIXaHUST MOYKHO OObSICHUTD TOJIb-
KO Ha aTOMHOM YPOBHE.

MerkaTOMHBIN TIOTEHITUA UTI'PAeT KJIIOYEBYIO POJIb B O0ECICYCHUU TOYHOCTU U HAJCHK-
HOCTHU PE3YJIbTATOB MOJIEKYIAPHO-IMHAMUIECKOTO MOJIeIMPOBanusd. B To BpeMsi Kak 00JIb-
IIIHCTBO AMIIUPUIECKUX IMOTEHIIMAJIOB CPABHUBAIOTCA ¢ HaOOPOM TIIATE/HHO OTOOPAHHBIX
CBOICTB 0OBEMHOI'O MaTepuaJja, HeJaBHUE IOCTUKEHHUs B 00JIaCTH MAIIMHHOIO O0yYeHUst
IPUBEIN K IIOSBJIEHHIO MaTeMATHIECKUX ITOTEHIINAJIOB Ha OCHOBE HEMPOHHBIX CETeil, CIIo-
COOHBIX OIMCHIBATH OYEHDb CJIOXKHBIE IOBEPXHOCTH MOTEHIINAIBHON SHEPIUN /I PA3INIHBIX
cucreM. B crarbe [3| coobimaercst 0 pazpaboTke MexKaTOMHOIO [OTEHIHAIa HEiPOHHOM ceTn ¢
MOAUMDUITTPOBAHHONK (DOHOBOI! ILJIOTHOCTHIO METO/Ia BCTPOEHHOTO aTOMa B KadecTBe (OYHKITUIT
OTIIEYATKOB MAJIBIEB, KOTOPbIE MOI'YT TOYHO MOJEINPOBATH SHEPIreTUKY META/IMIECKIX Ha-
HOYACTHI[ U KJIACTEPOB (KJIACTEPOB MEJM B KAUECTBE TUIIIMYHOTO [IPUMEDPA), IHPOKO UCIIOJb-
3yeMbIX B Karajmse. [l Hapiexkarero yaéra pasHoodpa3HbIX XUMIIECKIX CPEJl, BCTPEIAIO-
IUXCs B HAHOYACTUIIAX M HaHOKJAcTepax, ObLI pacCuuTaH OONIUPHBIN HaOOP aTOMHBIX KOH-
dburypanuit (Bcero 18084) ¢ ucnosnbzoBanueM teopun (byHKIMOHAA JIOTHOCTH HA YPOBHE
[Iepapio—bepka—dpu3eproda. B mgornonnenne K cragIapTHBIM 00bEMHBIM CBOMCTBAM, TAKIM
KaK SHEPIrHHM KOIe3WH M KOHCTaHTHI YIIPYTOCTH, BBIOpaHHBIE KOH(DUIYpAIUN TaKKe BKJIIO-
YAIOT 3HAYUTETHHOE KOJUIECTBO MO-PA3HOMY OPUEHTHPOBAHHBIX KPUCTAJJINIECKUX T'DaHei
U HAHOYACTHI[ U HAHOKJ/IACTEPOB PA3HOI'O pa3Mepa, YTO 3HAYUTETbHO paCIIupsSeT JInala3oH
3HAYCHUI ME:KATOMHBIX OTEHIINAIOB HEHPOHHOW CeTH, KOTOPBI B IIPOTUBHOM CJIydae ObLI
OBl JIOBOJIBHO 3HAYUTE/ILHBIM. orpanndero. CjoxKHasl MOTEHIHAIbHAS TOBEPXHOCTb SHEPIUN
MeJI MOZKeT OBITh TOYHO BOcIpousBejieHa co cpemneit omubkoit 0.011 3B ma arom s suep-
reTUIeCKIX COCTOAHMI B IIpeienax 358 or ocHoBHOrO cocTosinns. B kadecTBe mnocTpalun,
pa3paboTanHas HEPOHHAs CETh MEYKATOMHBIX ITOTEHITUAJIOB HCIIOIb3YETCs JIJIsi MOJICTUPOBaA-
HUsI MOJIEKYJIAPHON JTUHAMUKH HAHOYACTHUIL MEJIA, U JIOCTUTACTCSA XOPOIIee COTJIacue MK/ Ly
Teopueil pyHKIIMOHAIA IJIOTHOCTH ¥ HEHPOHHON CEThI0 MEKATOMHBIX ITOTEHITHAJIOB.

Pexkumbl pestakcarun — 9T0 KOJLUIEKTUBHBIE PEZKUMbI, B KOTOPBIX BCE OTKJIOHEHUsI BEPO-
SITHOCTH OT PABHOBECHBIX COCTOSTHHUI 3aTyXalOT ¢ OJUHAKOBBIMU CKOPOCTSIMU PEIAKCAITNN.
HampoTus, Bpems 11epBOro mepexojia — 3TO BpeMs, HEOOXOMMOe JIJIsi TIEPBOro Iepexo/ia u3
OJIHOTO COCTOsiHUSI B Jipyroe. B crarbe [4] obcyxkaaercs, Kak U MOYeMy camble MeJJIeHHbIe
CKOPOCTH PEJIAKCAIINU MOJI PEJIAKCAIINN BOCCTAHABINBAIOTCS 110 BPEMEHAM II€PBOI0O ITPOXOXK-
Jenus. B kavuecTBe MILIIOCTPATUBHON MOJICTN UCIIOIb30BaHA MapPKOBCKas MOIE/h Juddy3un
BaKaHCHUIl ¢ HeITpepbIBHBIM BpeMeneM B HaHoKtacTepax n3 KCl. Ucnos3yst 3Ty Mosie/b, 0OHa-
PY2KEHO, 9TO BCEe XapaKTePUCTUKN pesiakcannii B nanokimacrepax n3 KCl obycioBiensr Tem,
YTO OHU SIBJISIIOTCS TUOPHUIAME JIBYX KHHETHYECKH PA3IMIHBIX 00sacTeil ObICTPOil moBepx-
HOCTHOI U MeJijleHHo# o0bemuoit guddysun. [Ipouncxoxienne pa3anaubix Ko3pHOUINEHTOB
nuddy3un, Kak BbISICHIETCS, CBSI3aHO C HEOJHOPOJIHOCTHIO SHEPTUil aKTUBAIUU HA JIAH/I-
madTax MOTEHINAJIBHON sHeprun. Pa3paboTan MeTo/1 Jijisd BBIUUCIEHUS CPEJHEr0 BPEMEH!
IIEPBOrO MPOXOXKJICHUS KAaK CPEJIHEr0 BPEMEHHU, HeOOXOIMMOTO JjId IMapHON AHHUTUJIAIAN
ap 9acTUIlbl W JBIPKU, 9TO MMO3BOJIAET HAM IOJIyYaTh CUMMETPUYHBIE PEe3yJIbTAThl CKOPO-
cTeil peslakcaluu mpu oOMeHe CTOKaMu U UCTOUYHUKaMu. C IIOMOIIBIO 3TOr0 CUMMETPUIHOIO
MeTO/Ia, HAKOHEIl, [T0OKA3aHO, IIOYeMYy CaMble MeJJICHHbIE BPEMEHa pPeJIAKCAIUU MOTYT ObITh
BOCCTAHOBJICHBI U3 CPEJIHUX BPEMEH IIEPBOIO MPOXOKICHUSI.

B crarbax |5, 6] paccmaTpuBaIich 0COGEHHOCTH ONTHYECKOTO U3JIyYeHUsT HAHOKJIACTepa
u3 JIBYX aTOMOB. DM @PEKT IUraHTCKOro YCUIEHIsS BHEITHETO OMTUYECKOTO U3y YeHHs Helrpe-
PBIBHO HakKadKu B HaHOKJacrepe Obul onmcan B pabore [5]. B cepum pabor [7—11| 6buim
TEOPETHUYECKN HUCCJIEIOBAHBI HAHOKJIACTEPHI B OOJIACTH JIMHENHBIX W HEJTUHEHHBIX ONTHYe-
CKUX Pa3sMePHBbIX PE30HAHCOB C UCIHOIB30BAHUEM Teopuu 3(PDEKTUBHON TOJIAPUIYEMOCTH.
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TeOpeTI/I"IeCKaSI MoaeJIb

PaccmoTpum TeopeTnaeckyto MOIETh IS BBIYUCIEHI NHTeHCUBHOCTH U3/Ty Y€HUsT CUCTe-
MBI HAHOKJIACTEPOB B HAHOKOMITO3UTHOM IJIEHKE. D(PDMEKTUBHBIA MOKa3aTe/ b ITPeJTOMJICHUsT
HAHOKOMITO3UTHOM IIJIEHKH, COJEprKAIUil BKIIOYEHUs B BUJIE HAHOKJIACTEPOB, HAXOIUTCS 110
dopmyae

2 _
ny—1 1

= — (Npam — wN;a;) | 1
w3 oy (mam —wyas) (1)

rje N, — KOHIICHTpaIlus BaJECHTHBIX JCKTPOHOB B MATpHUIC HAHOKOMIIO3UTHON IJIEHKH,
Q. — KOIPMUIMEHT TOJIIPU3YEMOCTH ATOMOB MATPHUIIBI HAHOKOMIIO3UTHOM ILIEHKH, N, —
KOHIIEHTPAIAs BaJIEHTHBIX 3JIEKTPOHOB B HAHOKJIACTEPAX BHYTPU HAHOKOMIIO3UTHOMN IIJIEHKH,
Qleftj — KOIDMUIIEHT MOIAPU3YEMOCTH aTOMOB B HAHOKJIACTEPAX BHYTPU HAHOKOMIIO3UTHOMN
IUIEHKH, W — WHBEPCUA aTOMOB B HaHOKJIACTepaxX BHYTPH HAHOKOMITO3UTHOM TIJIEHKU.

B npubnmzkenun AeficTBYIOIIETO MOJIsI BEKTOP HAIPSKEHHOCTU PE3YJILTUPYIONIETO MO
9JIEKTPOMATrHUTHOM BOJIHBI B MECTe PaCIOJIOKEeHUsT aToMa HabJIoIaTe s HaXouTes 1o (hop-
MYyJI€E:

| A (Nomctm + Njov;) exp (ikor)
5 N B it an 3k3 m“m 7]
(r,t) or (r) exp (—iwt) + 3 4oz arj (Nmam, + Nja;) " "

x exp (—iwt) (Eor (r) — (Eg (r)n)mn) , (2)

rie kg = w/c, n =r/r. B 370M ypaBHEHUN YITEHO BbIPAsKEHUE HAIPAKEHHOCTU JIEKTPUIE-
CKOT'O TI0JIsI B IIeHTPe chepuieckoro HaHOKIacTepa

EOI (I')
E = .
0 (r) 1-— aTj (NmOém + NjOéj)

(3)

Buyrpennuit reomerpudeckuii hbakTop HAXOJIUTCHA U3 BbIPAYKEHUS

4 in (kan.:a.
arj = — (1= exp (ikoay) ( cos (konsa;) + (1 + ikoay) sin (konya;) ) ) (4)
3 konjaj
Jpyrue reomerpudeckue (pakTOPbl HAXOISATCS U3 BbIPAXKEHUIT
oAm (2 2k
=5 (i) o
4 1 ]{?0 k’2
ap; = —a; (— +i—g + 2 ) . (6)
M3\ R, T ORL Ri

g cucrembl ABYX cheprUyuecKUX HAHOKJIACTEPOB, HAXOJAININXCA B HAHOKOMIIO3UTHO
IJIEHKE, BbIpakeHus: Ko3pOuineHToB 3pHeKTUBHBIX HOJIAPU3YEMOCTEH UMEIOT BHL;:

am = Wiy ((FLlel — 1) — aByby exp (—ikoRi2) exp (ikoR12))
¢ exp (i2kogR1a) ayabiby — (ariby — 1) (apaby — 1) 7
Wy ((ar2by — 1) — a by exp (—ikoRi12) exp (iko R12))
exp (12koR12) alfyaabibs — (ariby — 1) (apaby — 1)

(7)

(8)

mo
Aefrg =

Huddepennnanbias THTEHCHBHOCTH CUCTEMbI HAHOKJIACTEPOB B HAHOKOMITO3UTHOM TL/IEH-
Ke UMeeT BUJI

1
dl = 5 Re ((Eg + Ep) (Hy1 + Hyo)") 27 Ry sin 61 sin 0, . (9)
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KowmmonenTo pe3y/ibTupyIonieil HalpsAazKEHHOCTH TT0JTd N3JIYy9eHUs 9JIEKTPOMAarHuTHON BOJTHBI
HaXO/IATCS U3 BhIPayKEeHUIA:

Egp = %ajﬁrj exp (ikoRy) Riff — iZ—% — %81 sinf , (10)
Hy = %ag‘ﬁj exp (ikoRy) —i}k% — %21 sin 6 , (11)
Egy = %ajﬁj exp (ikoRa) % - i;—% - %(2)2 sinf , (12)
Hys = %oz exp (1koR») R2 — —22 sind; . (13)

PesynbTaThbl YMCJIEHHBIX PACYETOB

Teopus nzrydeHns HAHOKJIACTEPOB BO MHOT'UX CJIydasiX CTPpOUTCs Ha Teopun Mu, Koropas
HPUBOJIAT K TPYAOEMKUM BBIUNUC/IEHUSAM, BKIIOYAIONINM CYMMUPOBAHNE PAJIOB, COJIEPIKAIITAX
cjaraeMble, B KOTOPbIE BXOJSAT CIIelUaIbHble (DYHKITUH.

Ecnu nanocucreMa cOCTOUT M3 HECKOJIBKUX HAHOKIACTEPOB MJIM HAHOCHCTEMA, ITPEICTAB-
JigeT co0O¥ HAHOKOMIIO3UT C BKJIFOUEHUSIMU U3 HAHOKJ/IACTEPOB, TO IMPOU3BOIUTE PACUETHI 110
Teopun Mu 6e3 NpuBJIeIeHUS CYIIEPKOMIIBIOTEPOB MIPEICTABISIETCS TEXHUIECKN HE BO3MOXK-
HBIM.

B pabore mupejjiaraercs HMCIOJIb30BATh TEOPHUIO U3JIyUeHUs] HAHOK/IACTEPOB HA OCHOBE
KBaHTOBOI Teopuu >hdeKTUBHON MoJsipusyeMocT. KBaHTOBas Teopus U3JIydeHUs] HAHO-
KJIACTEPOB II03BOJISIET YYECTb CIIEKTPaJbHbIE 3aKOHOMEPHOCTH B 9HEPreTHIECKOM CIIEKTpE
CUCTEMBI U3 B3aUMOJCHCTBYIONINX KJIACTEPOB, COCTOSIINX U3 CUCTEMbI METAINIECKUX Ha-
HOYACTUIL.

JI71s1 HAHOKOMIIO3UTHBIX CPeJl ¢ HAHOKJ/IacTepaMu HeOOXOUMO HCIIOJIB30BATh ITPHOJIZKE-
uue 3pdexTuBnoit cpeybl. B npubiauxkennn s dekTuBHOI cpe/ibl 3 deKTUBHAS TOJIsIPU3ye-
MOCTBb HAHOKJIACTEPA BBIYUC/ISIETCS UePe3 KBAHTOBYIO MOJISIPU3YEMOCTb aTOMHOIO JIEKTPOHA.
B Beipazkenne 3¢pheKTUBHOI MOITPU3YEMOCTH HAHOK/TACTEPA BXOIUT KOHIIEHTPAIUS BAIEHT-
HBIX 3JIEKTPOHOB B HAHOKJIACTEpEe W BHENIHUil reomerpudeckuit daxrop. [lo BbIpakenuio
9P HEKTUBHOM MMOIIPU3YEMOCTH OJUHOTHOIO HAHOKJ/IACTEPA MOYKHO BBITUCIUTH IPPEKTUB-
HYIO TIOJITPU3YEMOCTh CHCTEMbI HAHOKJIacTepoB. Kciu 3HaeM 3hHeKTUBHYIO MOISIPU3yEeMOCTh
CUCTEMbI HAHOKJIACTEPOB, TO MOXKHO BBIYHC/IUTH 3(PDEKTUBHBIN TOKA3ATEb TPEJIOMICHUS
cucTeMbl HaHOKJ1acTepoB 110 gopmyite Jlopernti-Jlopenma. Eciu 3Haem a3 deKTUBHBIN MOKa-
3aTe/b IMPEJIOMJICHUS CHCTEMbI HAHOKJIACTEPOB, TO MOXKHO BBIYUCIUTE 3PHEKTUBHDBIN TTOKa-
3aTe/b IPEJIOMJICHNsT HAHOKOMITO3UTHOM IIJIEHKH C BKJIIOYEHUSIMU HAHOKJIACTEPOB 10 OJTHOM
u3 (GpoOpMyJsI CMEIIeHHS.

Ha puc. 1 npescraBiieno n3obpazkeHue IepBoil 9acTi KOMIIBIOTEPHONH TTPOrPAMMbI, HAITH-
CAHHOW Ha si3bIKe IporpaMmupoBanus Python jyra pacuéra xapakTepucTuk HaHOKJIACTEPA.
Ha puc. 2 npejcrasiieno n3obpazkeHne BTOPOi YacTu KOMIIBIOTEPHON ITPOTrpaMMbl, HAIIUCAH-
HOl Ha sI3bIKe HporpammupoBanuss Python s pacaéra xapakTepucTuk HaHOK/IacTepA.

PaccmoTpum pe3ybraThl 9UCIEHHBIX PACIETOB MHTEHCUBHOCTU U3JIyIeHUsT HAHOKJIACTe-
pa.

Ha puc. 3 npejcrasieno n3obpazkeHue 3aBUCUMOCTH HOPMUPOBAHHOW UHTEHCUBHOCTH 13-
JIy9IeHUsI HAHOKJIACTepa U3 HAHOYACTHUIL cepedpa pauycoM ¢ = 7 HM OT JIJIMHBI BOJTHBI OIITH-
IECKOTO W3JIyIeHUsI.

Ha puc. 4 npeacrapiieno nzobparkeHue 3aBUCUMOCTA HOPMUPOBAHHON MHTEHCUBHOCTH U3~
JIydeHUsI HAHOK/IACTePA U3 HAHOYACTHIL cepedpa pajnycoM ¢ = 12 HM OT JJTUHBI BOJIHBI OTI-
TUIECKOTO U3JTy YeHUS.
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®aiin  Mpaska Mowck  [okywent 3anyck Ovnagka  Konconm MMpoextsi  Micpywentsi  Bug  Cnpasxa

L == * [= =
OBE“Ee pHBDRC HEC=EnE BX @ € 9w B
Penartop - D:lpylakk2013_2020 korotenko 1209.py B X | Crpasa 8 x
1 | temppy () | koroterkorzosoy | £ Voo Kancons | Ofieexr Y
7 import numpy as np - -
2 import matplotlib.pyplot as plt m
9 Wcnonb3osaHue b
16 £=3.8e+8 1
11 N=5.5e+23
12 dp=2.5%3.23564005- 320 — |_MeHemxep nepeMenHsix | DalNoBLIi MEHEKED | Cnpaska |
13 hbar=1.854e-34 3 5
14 omegal=1.2s+16 Karcons Python
15 T1=1.3e-13 [3| Koncons 14 B L -1
g a=3e-9 (4.29915289385e-25-4.22068348374e-26] ) -

17
12 def k_8{lambdal): 1.86608572954e-49

19 Result=2.@8*np.pi/lambdal

28 return Result 1= |aed?

21

22 def alpha(lambdal): 10020

23 omega=2.8*np.pl¥c/lambdal

24 gammal=1/T1 10015 =

25 Result=(2*do/hbar)=(1/(omegad-omega-1j*gammal)) 10010

26 return Result L

27 = = 10005

28 def a_T(lambdal): E

29 Result=-(4.0%np.pi/3.0)*(1+1*k_o(lambdal) *a) z Loooo

30 return Result 0.9995

31 =

32 def alpha_eff(lambdal): 09930

33 Result=alpha(lambdal) /(1-a_T(lambdal)*N=alpha(lz 09985

34 return Result

35 09980 T T T T T T T T

36 def alpha_eff_Re(lambdal): 450 500 550 €00 650 700 750 E00

37 Result=alpha_eff(lambdal) .real A (nm)

38 return Result

& In [2]: |

40 def alpha_eff_Im(lambda1):

41 Result=alpha_eff(lambdal) .imag L5

42 return Result

43

44 def Intensityl(lambdal):

45 Result=alpha_eff_Re(lambdal) **2+alpha_eff Im(lan

46 return Result

a7

42 def Intensitylnorm(lambdal):

49 Result=Intensityl(lambdal)/Intensityl(514e-9)

50 return Result - Z
< I ] » HypranucTopmn | Kowcons IPython

locryn: RW  Kowew crpoke: CRLF Kogwposka: UTF-8 Crpoka: 61 Cronbew 11 Mamsams: 48 %

Puc. 1. TlepBas gacts nporpammbl st 9BM Ha s3bike nporpamvupoBanus Python jyrst
pacdéra XapaKTEPUCTUK ONTHYECKOTO M3JTyUeHNs HaHOKJIACTEPA.

®siin  Mpaska Monck [okyment 3anyck Ornagka  Kowconw [Mpoextst  Wcpymentsi Bug  Cripaska

OsE%“E@ pOHBEDE MuEEEp B BX £F& €9 v B

PenakTop - D:\py\akk2019_2020 orotenko 1209.py & X | Crpaska 8 x
3| temppy ] | korotenko1209.py £ ‘ -3 VIc(onHwt OfbexT > & &
19 Result=2.0*np.pi/lambdal o A
28 return Result (]
21 Wcnonb3oBaHue —
22 def alpha(lambdal): s
23 omega=2.0*np .p1*c/lambdal
24 gammal=1,/T1 [ Mereanep nepemeron | Gaiinosei neveanep | crpaska |
25 Result=(2*d0/hbar)*(1/(omegad-omega-1j*gammal))
;6 return Resuli / ? sariite Koncans IPython 8 %
27 3| Koncons 14 B L -1
28 def a_T(lambdal): = -
29 Result=-(4.0*np.pi/3.0)*(1+1j*k_o(lambdal)*a) (3.49777540391e-25-1. 716966486382 -25]) i
20 return Result - 1.51824066916e-49
31
32 def alpha_eff(lambdal): — 1= |aer?
33 Result=alpha(lambdal) /(1-a_T(lambdal) *N*alpha(lz
34 return Result
i 108
26 def alpha_eff_Re(lambdal):
37 Result=alpha_eff(lambdal).real
38 return Result 102
39 =
40 def alpha_eff_Im(lambdal): =
41 Result=alpha_eff(lambdal) .imag = loo
42 return Result
43
44 def Intensityl(lambdal): 098
45 Result=alpha_eff_Re(lambdal)*=2+alpha_eff_Im(lar
46 return Result
a7 = 096
42 def Intensitylnorm(lambdal): 450 500 S50 600 650 700 750 600
49 Result=Intensityl(lambdal) /Intensityl(514e-9) A(nm)
58 return Result L
et [41: 1
52 print(alpha_eff(320e-9)) In [4]:
53 print(Intensityl(320e-3))
54
55 x=np.linspace(420e-9,8608e-9,50)
56 x1=np.linspace(420,8088,50)
57 plt.plot(xl,Intensitylnorm(x),linewidth=3.5,color="F
58 plt.title(r'sIvapprox |\alpha_{eff}|~{2}s')
59 plt.xlabel(r's\lambdas (nm)')
60 plt.ylabel(r'sI(\lambda) /I(\lambda_{8})s")
61 plt.show() L4
< i ] v JKypHan ucTopun | Koncons IPython
Jocryn: RW KoHew ctpokn; CRLF Kognpoeka: UTF-8 Crpoka: 51 CronBew 1 [Mamate: 48 %

Puc. 2. Bropasg vacts nporpamma g 9BM na sg3pike nmporpammupoBanus Python jurs
pacuéra XapaKTEPUCTUK ONTUYECKOTO U3JIyUeHUs HAHOKJIACTEPA.

Ha puc. 5 npejcrasieno n3obparkenne 3aBUCUMOCTH HOPMUPOBAHHONW WHTEHCUBHOCTH 13-
JIydeHusd HAHOKJIACTEPA M3 HAHOYACTUIL cepedpa pajmycoM a = 17 HM OT JIJTMHBI BOJIHBI OII-
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Puc. 3. 3aBucumocTs HOpMUPOBAHHON WHTEHCUBHOCTH W3JIyU€HUsT HAHOKJIACTEpa N3 HAHOYA-
CTHUIL cepedpa PaInycoM @ = 7 HM OT JIJTMHBI BOJTHBI OITUYECKOTO U3JIyIeHNU .

2
1015 . . e . .

1410

1005

1000

AT Aq)

0995

0990

400 430 500 550 E00 B0 700 750 Bog

0985

X inm)

Puc. 4. 3aBucumocTbh HOpMUPOBAHHOW MHTEHCUBHOCTH M3/IyYeHUs HAHOK/IaCcTepa U3 HaHOYa-
cTHIl cepedbpa paauycoM ¢ = 12 HM OT JIJTHHBI BOJTHBI OINTHIECKOTO U3JIYICHU.

TUYECKOI'O U3JIyUYEHU.

Ha puc. 6 npejcrasieno n3obpazkeHue 3aBUCUMOCTH HOPMUPOBAHHOW UHTEHCUBHOCTH 13-
JIyYeHUs HAHOKJIACTEPA M3 HAHOYACTUIL cepedpa pajinycoM a = 22 HM OT JIJTUHBI BOJIHBI OTI-
TUYIECKOTO U3JTyIeHN.
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Puc. 5. 3aBucumocTh HOpMUPOBAHHOW MHTEHCUBHOCTH M3/IyYeHUs HAHOK/IACTEpa U3 HAHOYA-
cTHIl cepedbpa paauycoM ¢ = 17 HM OT JIJTHHBI BOJTHBI OINTHYIECKOT'O U3JIYIeHU.

2
I |'"'- _|'_|'|

104

102+ i

1001 g

YR

.98 .

|::| gE i i i i i i i
400 450 500 550 GO0 650 00 750 800

A (nm)

Puc. 6. 3aBucumocts HOpMHpOBaHHOfI WHTEHCUBHOCTH HU3JIYy9€HNA HAaHOKJ/IaCTEpa N3 HaHOYa-
CTHI], cepe6pa PainuyCcoM a = 22 HM OT JJIMHBI BOJIHBI OIITUYECKOI'O U3JIYICHNA.

Ha puc. 7 npeacrapiieno nzobparkeHne 3aBUCUMOCT HOPMUPOBAHHONR MHTEHCUBHOCTH U3~
JIyIeHIs HAHOKJIACTEPa M3 HAHOYACTHUIL cepedpa paamycoM a = 27 HM OT JJIMHBI BOJIHBI OII-
THIeCcKOro m3yydenusi. Ha puc. 8 mpejcraBieHo n3odparkeHne 3aBUCUMOCTH HOPMUPOBAHHO
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Puc. 7. 3aBucumocts HOpMHpOBaHHOﬁ NHTEHCUBHOCTHU U3JIY9IEHNA HaHOKJ/IaCTEpa N3 HaHOYa-
CTHI], cepe6pa PanuyCcoM a = 27 HM OT JJIMHBI BOJIHBI OIITUYECKOI'O U3JIYICHUA.

-4
rezle
110 . . . leerd” . .

105} i

1001 g

AT Aq)

095+ g

400 450 500 550 GO0 G50 700 750 goo0
A fnm)

Puc. 8. 3aBucumocTh HOpMUPOBAHHOW MHTEHCUBHOCTH W3/IyYeHUs HAHOK/IaCTepa 13 HaHOYa-
cTHIl cepedbpa paauycoM ¢ = 32 HM OT JIJTMHBI BOJIHBI OITHYIECKOIO W3JIyIeHH.

MHTEHCUBHOCTY W3JIydUeHUsI HAHOKJIAcTepa M3 HAHOYACTHUIL cepebpa pajmycoM a = 32HM OT
JUTMHBI BOJIHBI ONTUYECKOTO U3JIydeHUs. IncjeHHble PACIETHl OTHOCUTEIHHON MHTEHCUBHO-
CTH U3JIy4YeHUs HaHOKJIACTepa MOKa3bIBAIOT IINPOKOIIOJIOCHOE YCUJIEHUE OITHUYECKOTO U3JLy-
YeHUs HAHOKJIACTEPOM B YCJIOBUSAX HEIIPEPBHIBHOM HAKaYKHU JIA3€PHBIM U3JIy4YeHUEM.
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SaKJ/II0UeHne

B nacrosrieit pabore mpoBeieHO BCECTOPOHHEE UCCaeg0BaHne (GU3MIECKUX XapaKTepu-
CTUK HAHOKOMIIO3UTHBIX CP€JI C HAHOKJacTepamu. B pabore mcciie/IoBaHbl ONTHYECKUE Xa-
PAKTEPUCTUKU CUCTEMbI HAHOK/IACTEPOB, COCTOAIINX U3 MeTA/JIMYECKIX HAHOYACTHUIL, PACIIO-
JIO?KEHHBIX Ha I'paHUIle pa3jesa JIBYX CPeJl.

B pabore nposejieHbl YUCIEHHbIE PACYETHI OTHOCUTETBHON MHTEHCUBHOCTU W3JIyUEHUS
HaHOKJIaCTePa, KOTOPbIe TTOKA3BbIBAIOT MIMPOKOIOJOCHOE YCUJIEHNE ONTUYECKOTO U3JIyYeHUs
HAHOKJIACTEPOM B YCJIOBUSX HEIPEPHIBHON HAKAYKU JIA3€PHBIM W3y Y€HUEM.

OnTuueckne CBOWCTBA HAHOYACTHIL U HAHOKJIACTEPOB W3 HAHOYACTHUI] BAXKHDBI KaK JIJIsi
TPaIUITMOHHBIX, TaK W JJIsl HOBBIX TexHoJioruit. HanouacTuip! y2Ke JTaBHO UCIOIB3YIOTCS B
KadecTBe KpacuTeseil B cTeKse n Kpackax. VcciemoBanusa B 00J1aCTU ONTUKU HAHOYACTHI]
pesko Bozpocan B 1970-x rojgax m3-3a BO3POCIIEro MHTEpeca 0o0IIeCTBa K MPUMEHEHUIO COJI-
HeuHoit sHeprun. CerojHs MeTaIMIecKne HAHOYACTHIIBI MCIOIB3YIOTCSI B KOMMEDPYECKHUX
MOKPBITUSAX, KOTOPBIE TOIVIOMIAIOT HA ONPEJIEIEHHBIX JTMHAX BOJIH ONTHYECKOIO U3J/IyYeHUs .
B nociieinee Bpemst onrudeckoe morJIONieHne HaHOYaCTUIL OJIArOPOIHBIX METAJLJIOB OBLIO HC-
IIOJIb30BAHO B KA4eCTBE OCHOBBI JIJIs HOBBIX JIATUYUKOB: YCUJIEHHBIE JIOKAJILHBIE I10JIs BOJIHU-
31 MTOBEPXHOCTEHN YaCTUIL TTO3BOJIAIOT OOHAPYKUBATH OTIAEIbHBIE MOJIEKY/IbI C IIOMOIIIBHIO TT0-
BEPXHOCTHOM crieKTpockonuu. [I[pu mpoeKTupoBaHuM ONTUYECKUX MTOKPBITHI KpailHe BayKHO
UMeTh TOYHBIE MOJEJN WX ONTHYEeCKNX CBOHCTB. [lOKpBITHS HAa OCHOBE HAHOYACTHUIL MOTYT
OBITH ONTHMU3UPOBAHBI JIjII KOHKPETHBIX MPUMEHEHUI IIyTéM M3MEeHEeHUs UX pa3Mepa da-
ctuil, GopMbI, 00BLEMHOMN 10/, MUKPOCTPYKTYPBI. [I0CKOJIbKY ONTHKa HAHOYACTHUIL SIBJISIET-
Cd CJIOYKHBIM TIPEJIMETOM, B PA3JIMIHBIX CUTYAIMIX HEOOXOIMMbI PA3HbIe KJIacChl Mojiesieii. B
HACTOsIIIee BpeMs pa3paboTaH MOJIHbI HAOOP pabodux MoJie el JIjid CyOMUKPOHHBIX YaCTHII,
BCTPOEHHBIX B I0/IJIEPYKUBAIOIIIE CPEIBI.

Pazpaborana Teopusi onTUYIECKOTO U3JIYyUEHUs] HAHOK/IACTEPOB HAa OCHOBE HMPUOJIMZKEHUS
3 deKTUBHON Cpebl ¢ UCTOIBL30BAHUEM BhIpakeHus 3(PMEKTUBHON MOJIIPU3YEMOCTH HAHO-
KJIACTEPOB, COCTOAININX U3 HAHOYACTHIL. YCTAHOBJIEHA 3aBUCUMOCTH HOPMUPOBAHHON MHTEH-
CUBHOCTH M3JTyYeHUs HAaHOKIacTepa N3 chepnaecKnx HAaHOYACTHUIL cepedpa OT JIJIMHBI BOJIHBI
OIITUYECKOTO n3Jrydennsd. llokazano, 9T0 MHTEHCUBHOCTD 3JIEKTPUYECKOTO JTUIOJTBHOIO M3JTY-
YeH!sl HAHOK/IACTepPa MPU OIPEJIEIEHHON CTPYKTYPE PaCIOIOXKEHUsS aTOMOB MOXKET 3HAYM-
TEJBHO YBEJUMUUTHCS 110 CPABHEHUIO ¢ MHTEHCUBHOCTHIO U3JIyYeHUs M30JIMPOBAHHOIO aTOMA,
6Js1arojlaps MEXKaTOMHOMY B3anMOJICHCTBUIO.
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Abstract. Some physical properties of the optical emission of nanoclusters are investi-
gated. A theoretical model of the optical emission of nanoclusters has been developed based
on the effective medium approximation using the expression for the effective polarizability of
nanoclusters consisting of metallic nanoparticles. The dependence of the normalized radia-
tion intensity of a nanocluster of spherical silver nanoparticles on the wavelength of optical
emission has been established. It is shown that the intensity of the electric dipole radiation of
a nanocluster with a certain structure of the arrangement of atoms can significantly increase
compared to the intensity of the optical emission of an isolated atom due to interatomic
interaction.

Keywords: optical emission, nanocluster, cluster, nanoparticle, intensity, nanostructures
with nanoclusters, light-emitting nanostructures
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Pa3zpaboTka 371eMEeHTOB JAMCTAHIIMOHHOTO Kypca 110 (pu3mdecKoii
HaAHOYJIEKTPOHNUKe B cucTteMe ynpaBjeHus odoydenuem MOODLE

K. K. Anryauna "=, T. A. Komnecosa " !

®DenepajibHOE TOCYTAPCTBEHHOE DIOIXKETHOE 00pa30BaTE/IbHOE YUDEXKICHUE BBICIIIETrO0 00OPA30BAHUST
«YJIbsSTHOBCKHIT rocynapcTBeHHbBIH regaroruieckuii yuusepcurer umenn V. H. YibsroBas, 432071,
VabstroBck, Poccust
IMocrynuna B pegaknuto 4 deppasis 2022 roga

[Tocse mepepaborku 20 dhespas 2022 roma
Onyb6iukoBana 5 mapra 2022 rozxa

Awnnorammsa. PaccmarpuBaercs pe3ysibraT pa3pabOTKH 3/IEMEHTOB AUCTAHIIMOHHOTO KY]P-
ca 10 (HPU3UIECKON HAHOIIEKTPOHUKE HPHU HOMOIIMU WHCTPYMEHTAPUsl CUCTEMBI yIIPABJICHUS
obydeanem MOODLE. PaccmarpuBarorcst Te€OPETHKO-METOIUIECKHE OCOOEHHOCTH CO3/IAHUS
JIUCTAHIUOHHOTO Kypca 110 (DU3UIECKON HAHOIJIEKTPOHUKE B CUCTEME YIIPaBJIeHUsS 00y deHeM
MOODLE c cucremoii 3a1aq u 3ajanuii B TecToBO# hpopme. VCImomb3yroTes: KOMIIbIOTEPHBIE
METO/[bI KOHTDPOJIsI 3HAHUN 110 (pusnueckoil HaHo3ieKTpoHuKe. CHPOEKTUPOBAHA MOJIYIIbHAS
CTPYKTYypa JUCTAHITMOHHOTO KypCa 10 (DPU3UIECKON HAHOSJIEKTPOHUKE B CHCTEME yIIPABJICHUS
ooyueaniem MOODLE B cooTBeTcTBUM ¢ TpeOOBAHUSMEU K 9JEKTPOHHBIM 00pa30BaTEILHBIM
pecypcaM Ha OCHOBE CHCTEMATH3UPOBAHHOIO, OIMU(MPOBAHHOIO U CTPYKTYPUPOBAHHOIO yUeh-
HOT'O MaTepuaJia Mo GU3nIecKoi HaHOJIEKTPoHNKe. Pa3zpaboraHHast Ha OCHOBE OPUTMHAIBHBIX
MaTePUAJIOB TEOPETUIECKAST YACTh Kypca 110 (DU3MIECKOH HAHOIJIEKTPOHUKE TTO3BOJISET Opra-
HU30BaTh 3 PEKTUBHOE U3yUEeHNe ONITUKNA HAHOCTPYKTYp. Paszpaboramuast Moy/IbHas CTPYK-
Typa Kypca 10 OIITHKE HAHOCTPYKTYD MO3BOJISIET OPTAHM30BATD IIAHOMEPHOE U3yUeHUE Kypca
0 (pU3NIECKON HAHOIIEKTPOHUKE 33 CUET IMOJJIEPKAHUST TEMIIa U3YUeHUsl Kypca CpeicTBa-
mu cucreMbl yupasienus obyuenuem MOODLE. Paspaborannbliit 6aHK BOIIPOCOB U 3a/IaHUI
Kypca 1o (pU3MIECKO HAHOIJIEKTPOHUKE TO3BOJISIET OPraHU30BAThH IIJIAHOMEPHBI KOHTPOJIb
B IIpOIiecce M3ydeHus Kypca 3a CUYET IMOJJEPXKAHUSA TeMIla U3ydeHus Kypca 10 (bU3MIEeCKOi
HAHOJIEKTPOHUKE CPEJICTBAMU cucTeMbl yipasjieaus o0ydeanem MOODLE.

KuaroueBbie ciioBa: Kypc, JUCTAHITUOHHBIN KypC, 9JIEMEHT Kypca, HAHOIJIEKTPOHUKA, Ha~
HOTEXHOJIOTUsI, TOJIYIIPOBOJIHUKOBbIE KOMIIOHEHTHI, OaHK BOIIPOCOB, ODAHK 3aJaHUl, CHCTEMA
yIIpaBjieHus 00yYeHUEeM, PA3BUTUE MBIIIJICHUs, PA3BUTHE TBOPUECKUX CIIOCOOHOCTEH

PACS: 42.25.Bs

BBenenne

B nacrosiiee BpeMs HHTEHCUBHO PA3BUBAETCsI CUCTEMA, [IUCTAHIIMOHHOIO COTTPOBOXK IEHMST
n3ydeHusi KypcoB (pU3UKO-MaTeMaTHICCKONl TeMaTuku. B ¢BA3M ¢ pa3BUTHEM TEXHOJIOTHUIt
CMEITAHHOTO 00YIeHHS U STUIEMHUOJIOITIECKONH 00CTAHOBKON CTAHOBUTCS aKTYaJ IbHOM 3a/1a9a
CO3JIaHUs JTUCTAHIIMOHHOTO Kypca 10 (PU3UIECKON HAHOIIEKTPOHHIKE.

!'E-mail: tatyana.kolesova.2018@gmail.com
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[Hempio paboThl siBjIgeTCd pa3spaboTKa JUCTAHIIMOHHOIO Kypca 110 (hU3UIECKON HAHOIIEK-
TpoHuke B cucreme yrpasienus obydennem MOODLE. B 3anauu uccieoBanus BXOIUT
COBJIAHNME TEOPETUIECKUX MATEPUAJIOB 10 (DU3UUECKOI HAHOIJIEKTPOHUKE, pa3paboTKa 3Jie-
MEHTOB JINCTAHIIMOHHOTO Kypca M0 (hU3MIECKOH HAHOIJIEKTPOHUKE B CHUCTEME YIIPABJICHUS
obyuaennem MOODLE.

O0ObekTOM uccieoBaHus ABJISIOTCH Kype (usnydeckoil HanosjekTponuku. [Ipemmerom
UCCJIEJIOBAHUS SBJIAETCA IPOIECC CO3JIaHUS JUCTAHITMOHHOIO Kypca 10 (hU3UIecKOil HaHO-
9JIEKTPOHUKE.

['unoresa wuccienoBanuss COCTOUT B TOM, YTO €CJU CO3/ATh U UCIIOJIb30BATDH JUCTAHIIN-
OHHBIN Kypc “DPu3ndecKkas HAHOIJIEKTPOHUKA , OCHOBAHHDIN HA KOMOMHAIIUU TEOPETHIECKUX
METOJ/IOB M YHC/IEHHBIX METOJIOB B IPOIECCE U3YUCHUs] HAHODJICKTPOHUKH, TO MOYKHO IOBbI-
CUTH TO3HABATE/bHBIN WHTEPEC CTYIEHTOB YHHBEPCUTETOB K KypCy IO (DU3UIECKOI HAHO-
9JIEKTPOHUKE W PeaM30BaTh CUCTEMY CMENIAHHOI'O O0YYeH!s] HAHOIJIEKTPOHUKE.

Hayunast HoBu3Ha pabOThl 3aK/II0YAETCS B HMCIOJIB30BAHUN JIMCTAHIIMOHHBIX 00Pa30Ba-
TeJIbHBIX TEXHOJIOTHI B MpoIecce U3ydeHus: (PpyHIAMEHTATbHBIX OHSITHI, 3aKOHOB U IIPO-
1IECCOB (PUBUIECKON HAHOIJICKTPOHUKH.

B KauecTBe MeTOJI0B HCC/IEIOBAHNS UCIIOJIB3YETCS aHAJIN3 TEOPETUIECKIX MATEPUAJIOB IO
dpuznueckoit HAHOIEKTPOHUKE, CUHTE3 PA3IUIHBIX KOHIEIINN ONucanus (pu3nIecKux mpo-
IIECCOB TTPOU3BOJICTBA JIEMEHTOB (PU3MIECKON HAHOIJIEKTPOHUKHU, MPOEKTHPOBAHIE JTUCTAH-
IIMOHHOTO Kypca Mo (PU3NIeCcKOoil HAHOIJIEKTPOHUKe. B KadecTBe MaTepuaJioB UCC/IEI0BaAHUS
UCIOJIB3YIOTCH TEOPETHYECKHe MAaTePHAJIbl IO (PU3NIECKOI HAHOIIEKTPOHUKE.

TeopeTnyeckas 3HAUUMOCTD UCCJICOBAHNUA 3aK/IIOYACTCA B TOM, YTO CO3/IAHHbBIN JTNCTaH-
IIMOHHBIN KypC 10 (PU3MIECKON HAHOIJIEKTPOHUKE MOXKET OBITh HUCIIOJb30BAH B CO3IAHUN
HOBOI MeTO/I0/I0TUN 00y vIeHNs HAHOIJIEKTPOHNKE B DaKaJlaBpruaTe U MarucTpaType Io Imeja-
TOIIYECKOMY HAITPABJIEHUIO TIOJINOTOBKH (PU3NKO-MATEMATUIECKOTO MTPOMUIIS B IIeJJarormyie-
CKOM YHUBEPCHUTETE, IOIOJHEHNN HAayIHON 0a3bl aKTyaJbHBIMUA TEOPETHIECKUME MaTepua-
JIaMU U 33JIa9aMy 110 (PU3MIECKONl HAHOIJIEKTPOHUKE.

[IpakTryeckast 3HAUMMOCTD MCCJIEIOBAHIS 3aK/IIOYAETCS B BBIABIEHNN XapPaKTEPHBIX OCO-
HennocTeil mporiecca pa3padbOTKU JTUCTAHIIMOHHOTO Kypca M0 (PU3NIECKON HAHOIIEKTPOHIKE.

O0630p JuTEpaTyphl IO HAHOIJIEKTPOHUKE

Hanorexnosnorus Bkovyaer B cebd nmonnManue GyHIaMeHTaaIbHON (PU3NK, XuMuu, 61o-
JIOTUU U TEXHOJIOTUU OOBbEKTOB HAHOMETPOBOTO MaciiTaba. HanorexHomorns 3ak/ovdaeTcsd
UCII0JIb30BAHUN BEINIECTBA B @TOMHOM, MOJIEKYJISPHOM W HAJ/IMOJIEKYJISIPDHOM Macmrabe T
IIPOMBIIIJIEHHBIX TIETIEM.

HanosjnekTpoHuka — 3T0 T€PMUH, UCHOJIb3yEMbIil B 00JIACTU HAHOTEXHOJIOTHI TS SJIEK-
TPOHHBIX KOMIIOHEHTOB U MCCJIEJIOBAHUIT IO yCOBEPIIIEHCTBOBAHUIO JIEKTPOHUKH, TaKON KaK
JIACILIEll, pazMep U noTpedisgemMasi MOIIHOCTb YCTPOMCTBA I TPAKTUIECKOTO UCIOJIb30Ba-
uus. Ciojla BXOJAT UCCJIEOBAaHUS MUKPOCXEM HMaMATU U (GU3UIECKUX MOIUMUKAINL JIeK-
TPOHHBIX yCTpoiicTB. HaHo3IeKTpoHNKa OXBAThIBAET KBAHTOBOMEXAHUYECKUE CBOMCTBA T'M-
OPUIHBIX MATEPUAJIOB, TOJIYIIPOBOJHUKOB, OJIHOMEPHBIX HAHOTPYOOK, HAHOITPOBOJIOK. Pa3-
BHUTas HAHOIJIEKTPOHUKA MOYKET IMPUMEHATHCA B PA3JIUYHBIX 00JIACTIX U OCOOEHHO TOJIE3HA
JUIg oObHapyKeHus 00JIe3HETBOPHBIX areHTOB U OMOMApPKEPOB 0OJIE3HEI.

[TepBbiM 06Cy2K/IEHIEM MOJIEKY/ISPHON HAHOIJIEKTPOHUKN OBLIO TpeJIoyKeHne ABupama
n Parnepa B 1974 romy co3jaThb BBIIPAMUTEb W3 OpraHmYecKuX MoJieKys. [lepBbrii mpu-
Mep OJMHOYHOI'O MOJIEKYJIPHOTO 3JEKTPOHHOTO ycTpoiicTBa He mogsisica no 1990 roma,
OCHOBHAas IpodJIeMa 3aK/II0YAJIaCh B CJIOKHOCTH CO3/IaHUS OTJIETbHBIX SJIEKTPUIECKIX KOH-
TaKTOB C MOJIEKYJIaMU, pa3Mep KOTOPBIX MOYKET COCTABJISITH BCETO HECKOJIHBKO HAHOMETPOB.
PazBurue ckaHUPyIOIMIEro TYHHEJIHLHOTO MUKPOCKOIIA B OCHOBHOM ITO3BOJINJIO HAYATh IEPBbIe
U3MEpEHUs B 9TOI 00JIaCTH M OCTAETCH OJIHUM U3 OCHOBHBIX MHCTPYMEHTOB JIJIsi OTIPEJIC/ICHU S
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QJIEKTPUYIECKUX XapPaKTEPUCTUK OT/JE/IbHBIX MOJIEKYJI.

HanosstekTponuka craJjia peajbHOCTBIO, ITOCKOJIBKY KPUTHYECKHAE pa3Mephbl TOIyITPOBO/I-
HUKOBBIX KOMIIOHEHTOB, KaK JIOTMYECKUX TPAH3UCTOPOB, TaK W MaMATH, COCTABJISIOT MEHee
22 HM. DTOT IEPEXOJI K PEKUMY JIaJeKO-CyOHAHOMETPOBOI'O JMAIA30HA ITO3BOJIMII IOy YUTh
MHOKECTBO HOBBIX NPUJIOKEHUHN JI)TsT HHPOPMAITMOHHBIX U KOMMYHUKAITHOHHBIX TEXHOJIOTHUIA.
OpHako oOIMe pasMepbl MPaKTUIECKUX CHCTEM 3JEKTPOHHBIX HHMOPMAIMOHHBIX W KOM-
MYHUKAITUOHHBIX TEXHOJOTUN, B KOTOPBIX UCIOJIb3YIOTCI 9T HaHOpa3MepHble KOMIIOHEHTHI,
OCTAIOTCS OTHOCUTEILHO OOJIBIITUME, OOBITHO HOPSIIKA CAHTUMETPOB min 60JbIre. Eié B 1959
rony Puaapn @eitaman ceia JaabHOBUIHYIO TPE3EHTAINIO, B KOTOPO OH IIPE/ OO
BO3MOXKHOCTB CO3J/IaHUsT KOMIIBIOTEPOB € «CYOMUKPOCKOITMYCCKUMUY pa3MepaMu. XOTs IPO-
I'pecc MOIYIIPOBOJIHUKOBON TEXHOJIOIUU OBLT BBLIAIOMIMMCH, CYOMUKPOCKOIIMIECKUE U JTaxKe
MHUKPOCKOITMIECKIEe KOMITLIOTEPBI OCTAIOTCS BHE HAIETro IMOHUMaHus. boJjiee Toro, HemsBecT-
HO, KAKOH MUHUMAJBHBIN pasMep CUCTEMbI MOXKET ObITh JOCTUIHYT C ITOMOIIBIO CYIIECTBY-
IOTIUX WU ITPOEKTUPYEMBIX TTOJIYITPOBOTHUKOBBIX TEXHOJIOTHIA.

KommoneHThr HAHOIIEKTPOHUKN YaCTO UMEIOT Pa3Mep BCero HeCKOJIHKO HaHOMETPOB. OJ1-
HAKO YeM MeHbIIe CTAHOBATCH 3JIEKTPOHHBIE KOMIIOHEHTBHI HAHO3JEKTPOHHBIX MPUOOPOB U
YCTPOWCTB, T€M CJIOXKHee MX MMPOU3BOJINTHL. HaHO/IEKTPOHNKA OXBATHIBAET Pa3HOOOPA3HbI
HA0OP YCTPOMCTB M MaTepuaJioB, ¢ OOIIell XapaKTePUCTUKOMN, 3aKJIIOYAIoNneiics B TOM, YTO
OHHM HACTOJIBKO MaJibl, YTO (pusmdeckue 3O eKTh U3MEHAIOT CBONCTBA MATEPUAJIOB B Ha-
HOMACIITabe — MEKATOMHBIE B3aUMOJICHCTBUA U KBAHTOBOMEXaHUYIECKUE CBOHCTBA UI'PAIOT
3HAYNTENHHYIO POJIb B padoTe 3Tux ycTpoiicTB. Ha Hanomacmitabe HOBBIE SIBJIEHUS] MMEIOT
[PUOPUTET HAJ[ TEMU, UTO I'OCIOACTBYIOT B MakpoMmupe. KBanToBbie 3¢pdeKThl, Takne Kak
TYHHEJIUPOBAHNE W ATOMUCTHICCKUN OECHOPSIOK, JIOMUHUPYIOT B XapaKTEPUCTUKAX ITHUX
HAHOPa3MEPHBIX YCTPOMCTB.

OTpacb HAHOYJIEKTPOHUKH TIOBJINSAET Ha COBPEMEHHOe ODIECTBO B IMTUPOKOM CIIEKTPE
MPUJIOZKEHWIT: BBIUNCIEHNS, CB3b, 3/[paBOOXpaHeHre, 0€30MaCHOCTb 1 0D0POHa, & TaKyKe MO-
HUTOPUHI OKpyKaiomieil cpeibl. CoryiacHo nporuosaM, B 2024 1oy TeXHOJOTUYECKU y3eJ
JIJIsE METAJIJIOOKCUTHBIX TTOJTY ITPOBOHIUKOBBIX TTOJIEBBIX TPAH3UCTOPOB OyJI€T COCTABJIATE 8 HM

(B HacTosIIee BpeMs 28 HM), a dacTora orcedkn Oyser nopsaka 1 TT' (B Hacrosiiee Bpemst
0.35 TDm).

Hudpaknus — 31o dyHmaMenTaabHoe (PU3NIECKoe ABJICHNE, BO3SHUKAIOIIEE IIPU IIEPHO-
JITYECKOM Pa3MeIeHI NCTOYHIKOB paccenBalonux BoJiH. Harnpumep, Korjia peHTreHOBCKIe
JIy9H TaJIAI0T Ha KPUCTAJLIBI IOBAPEHHOMN coJn, TudPaKIUs BO3HUKAET U3-3a [I€PUOIMIECKON
CTPYKTYPBI aTOMOB XJjiopa u HaTpud. [locimeanne nocrukenus B 00JIaCTH HAHOTEXHOJIOTUI
MIO3BOJIUJIN UCKYCCTBEHHO KOHTPOJIMPOBATH TOUKU PACCETHUS JIayKe B BUJIUMBIX JIJTHHAX BOJIH.
DTH UCKYCCTBEHHDBIE CTPYKTYPbI HA3BIBAIOTCS (POTOHHBIMU KPUCTAJIJIAMHI U CBSA3AHBI CO MHO-
I'UMU UHTEPECHBIMU ABJIEHUSAMU. J[ncriepcuoHHbIe COOTHOIIEHNS MeZK/1y BOJTHOBBIM BEKTOPOM
U YacTOTON HA3bIBAIOTC IMOJOCHBIMU CTPyKTypamu. [1omobHo 30HHBIM CTPYKTypaM 3JIeK-
TPOHOB U JILIPOK B KpHUCTAJLIaX, (DOTOHHBIE 30HBI JIJIA JIUCIIEPCUN OIPEJIEIIIOT HAllPpaBJ/ICHHE
pPaCIIPOCTPAHEHHUS CBETOBBIX BOJIH 3& CUET JUQPPAKIUK IIEPUOJNIECKUX CTPYKTYp. B cTarbe
@auxrussian@auxenglish[1] mpescraBieHa TEXHOIOIUIO TOJIOC, KOTOPasi MO3BOJISIET MHOIO-
KPATHO IMOBTOPSATD MOJIOCH B TPOU3BOILHBIX BOJTHOBBIX BEKTOPAX C IOMOIIBIO ToJiorpadtie-
CKOI MOJTyJISIUU. Y2Ke Peajin30BaH y30pUaThiil UCTOYHUK cBeTa 10/ HazBaHueM «iPMSEL»
KaK THITMIHOE TpuMeHeHne rojorpadudaeckoit poronnoii nmojgocsl. IPMSEL 6b11 peanunzoban
myTeM o0beuHeHnsT (POTOHHO-KPUCTAJIINIECKUAX JIA3E€POB € MOBEPXHOCTHBIM M3JIYYEHUEM U
roJjiorpadudeckoil Texaukn. OH MOKET U3/IyIaTh MPOU3BOJIbHBIE MHOXKECTBEHHBIE JTMarpaM-
MBI HAITPABJIEHHOCTH U Jiake hororpaduideckre n300parKeHnsi U3 KPOIIEYHOTO MOJIYIIPOBO/I-
HUKOBOI'O uniia 6e3 KaKux-Jnb0 ONTHIeCKUX KOMIOHEHTOB. B crarbe [1] usyuaerca iPMSEL
C TOYKM 3pEHUs] MeXaHu3Ma pelimkanuu u padboTsl (POTOHHON 10JI0CKL. XOTsd 3Ta padora
ocHOBaHa Ha (DOTOHMKE, IOJIyYEeHHDbIE PE3YJIbTAThI TAKKe MOIYT OBbITh MPUMEHEHBI K JIPY-
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ruM obJiactam (UBNKH, CBI3aHHBIM ¢ audpakiueii. [lomaraem, aro pabora mpemocrapisier
10JIe3HbIEe METO/IbI B OTHOIIIEHUH ITEPUOINIECKAX CTPYKTYP BO BCEX JIHAIla30HAX MAaCIITabO0B.

B crarbe [2| TeopeTnuecku MOSICHAETCST, 9TO TOMOJOTNIECKUE MOJIBI KOJIBIIEBOI'O PE30HATO-
pa, paclupoCTPaHAIOINeCs BJIOJIb PPAHUIILI pa3/iesa MeXKAy ABYMd Pa3JIUIHBIMU 10 TOIIOJIO-
¥ (DOTOHHBIMA KPUCTAJIJIAMA COTOBOTO THUIIA, MOTYT OBITH MCIOIB30BAHBI /I JJOCTHZKEHH
cTabMIIBHOM OJTHOMOJIOBOI T€HEPAINH ¢ MaKCUMAJIbHON NHTEHCUBHOCTHIO, Ha ITOPSJIOK BEJIH-
YUHBI OOJIBINIEN, YeM y aHaJjora B MoJle IIendylreil rajgepen. B dacTHOCTH, ITOKa3aHO, YTO
TOIIOJIOITYEeCKUE MOJBI KOJIBIIEBOI'O PE30HATOPA, PACIIOJIOKEHHBIE B IIeHTPe 00bEMHOM 3alpe-
IIEHHOI 30HBI, MAKCUMAJIbHO BBINTPBIBAIOT OT PO yCHJIeHNs, TIOCKOJIBKY OHI HamboJee
KOHIIEHTPUPOBAHbI ¥ OJHOPOIHBI BAOJIb IPAHUIILL Pa3/Je/ia, U 4YTO, YHAC/IeJ0BaB OT JUPAKOB-
CKOI IMCIIEPCUN COCTOAHUN TOMOJIOTMYECKON IPAHUIIBI Pa3esia, OHU Pa3lesIeHbl 110 9acToTe
JIPYT OT JIpyra W OT JPYrux (BOTOHHBIX MOJ, YTO CIOCOOCTBYET COOCTBEHHO OJIHOMOJOBOI
rerepanuu. Tomosiornyueckas Mojia KOJIBIEBOI'O PE30HATOPA, JABUKYIIAACA B OLpPee/IeHHOM
HAIIPABJIEHNN C YKeJIaeMbIM OPOUTAJBbHBIM YIJIOBBIM MOMEHTOM, MOXKET OBITh CTHMYJINPOBA-
Ha BBIOOPOYHO ITYyTEM WHIKEKINH IIyYKa ¢ KpyroBoil mossgpusarumeii. [Io 3Toit cxeme MOXKHO
CO31aThb TOIIOJIOrNYECKUI JIa3ep € JIMHEHHLIMU pa3MepaMi B IECATKI MUKPOMETPOB C IIOMO-
IIbIO II€PENOBLIX IIOIYIIPOBOAHMKOBBLIX HAHOTEXHOJIOIMH, KOTOPLIA I'eHepUupyeT KHUpaJbHbIe
JIa3epHbBIE JIYUH, UJICAJIHHO MTOJIXOIAIINE IS HOBBIX (DOTOHHBIX (DYHKITHUI.

KsanToBoMmy 1oBejIeHNIO TTOBEPXHOCTHBIX IJIA3MOHOB Y/IE/I1JIOCH OOJIbITIOEe BHUMaHUE OJia-
rojaps PasBUTHUIO M3bICKAHHBIX HAHOTEXHOJIOTUH U Pa3HOOOpa3HbIX mpuiioxkennii. Coolra-
JIOCH O CUHEM CMeEeIIeHUN, KPACHOM CMEIeHUN U HEeCMEeIleHUN JIOKAIN30BaHHBIX II0BEPXHOCT-
HBIX I[JIA3MOHHDLIX PE30HAHCOB, KOTJAa pasMep YacTUIlbl YMEHBIAeTCd U BXOIUT B PEXKUM
KBAHTOBOT'O Pa3Mepa, HO JIeXKAINil B OCHOBE (DU3UUECKUIT MEXaHU3M, BbI3BIBAIOIIUI 9TU IPO-
THBOPEYMBBIE 3aBUCHMOCTH OT pa3Mepa, He siceH. B crarbe [3| mpemioxena yirydimeHHas
MOJTYKJIACCUIECKast MOJIEb JIJId MOJUMPUKAIINN JTUTIEKTPUIECKON (DYHKITUN METAITNIeCKAX
HaHocdep MmyTéM KOMOMHUPOBAHUs COOCTBEHHBIX KBAHTOBAHHBIX JIEKTPOHHBIX IEPEXOJIOB 1
MHZKEKINA WA SKCTPAKIUU IMOBEPXHOCTHBIX 3JIEKTPOHOB JJId MUCCJIEJOBAHUA IIJIA3MOHHOI'O
C/IBUTa U 3aBUCUMOCTHU pasMepa JIOKAJIU30BAHHOI'O IOBEPXHOCTHOI'O IIJIA3MOHHOI'O PE30HAH-
ca 3apsiKeHHBIX HAHOYACTHUIL 30J10Ta. JKCIEPUMEHTATbHO HAO/II0IAeTCsl, 9TO HEMOHOTOHHBIN
CUHUH C/IBUI JIOKAJIU30BAHHBIX IOBEPXHOCTHBIX IIJIA3MOHHBIX PE30HAHCOB C PasMepoM Jjid
HAHOYACTHIL 30JI0TA [IPEBPAIAETCS B MPUOIN3UTETHHO MOHOTOHHBIN T'OJIyOOi C/IBUT 3& CUET
yBeJIMYeHU KOHIICHTPAIUU JIOHOPOB 3JIEKTPOHOB B BOCCTAHABJINBAIOIIEM PACTBOPE, & TaKzKe
OH MOZKET OBbITH Ipeodpa30BaH B MPUOIM3UTETHHO MOHOTOHHOE KPACHOE CMEIIeHUE ITOCIe TAC-
CUBAIIUU TTOBEPXHOCTHU C IIOMOIIHIO MOJIEKYJIBI JIMTaHIa. Kpome Toro, mpoieMOHCTPUPOBAHO,
4TO KOHTPOJIUPYEMOE CAHee CMeIlleHre U KpacHOe CMeIleHue JIjId 3JIeKTPOHHOIO U JIbIPOYHO-
0O IJIA3MOHOB B HAHOYACTHIIAX s/IPO-000JI0UKA, Iy TEM UHKEKITUU 9JIEKTPOHOB. JKCIIEPUMEH-
TaJIbHbIe HAOJIIO/IEHNS U TEOPETUIECKIe PACYETHI TPOSICHSIIOT TPOTUBOPEYNBbIE 3aBUCUMOCTU
JIOKAJIM30BAHHOT'O IIOBEPXHOCTHOTO TIJIA3MOHHOI'O PE30HAHCA OT pa3Mepa, 0 KOTOPBIX CO0DIa-
€TCd B JINTEpaType, PACKPLIBAIOT KPUTUYECKYIO POJIb MHXKEKIIUU WM SKCTPAKIUU II0BEPX-
HOCTHBIX 3JIEKTPOHOB B IIPe0OPA30BAHUE MEXKTY PA3JIMIHBIMUA PA3MEPHBIMU 3aBUCUMOCTIMUI
JIOKAJIN30BAHHBIX IIOBEPXHOCTHBIX IIJIA3MOHHBIX PE3OHAHCOB U II0JIC3HBI J1JIsl IOHUMAHU IIPU-
PO/IbI ITIOBEPXHOCTHBIX IIJIA3MOHOB B KBAHTOBO-Pa3MEPHOM perKUMe.

Onna n3 dyHIaMeHTAIbHBIX Iejieil HAHOTEXHOJOIMU — HCIIOJb30BaTh CEJIEKTHBHBIE U
HalIpaBJICHHbIE BBaI/IMO,Z[efICTBI/IH ME2KYy MOJIEKYJIaMU JIJIgd CO3OaHNA 9aCTHUIl, KOTOPbIEC CaMO-
OPTraHU3yIOTCs B YKeJaeMble CTPYKTYPHI, OT KAIICHIOB JI0 HAHOKJIACTEPOB H JIO IOJHOCTHIO
cOPMHUPOBAHHBIX KPUCTAJLIOB C [EJEBBIME CBOICTBaME (HATIPUMED, OIMTHYECKIMHI, MEXaHU-
geckumu). B crarbe [4] npejyiaraercst obias cxema, Koropast mpeobpasyer 0OpaTHYIO 3aady
caMOCOOPKH KOJIJIOUIHBIX KPUCTAJIIOB B 3aJ1a4y OyJIeBOI BBIIIOJHIUMOCTH, PEIIeHUsT KOTOPOii
MOT'YT OBITh HaliJICHbI YMCJEHHO. Y YUThIBas STAJOHHYIO CTPYKTYPY U YKeJlaeMoe KOJIMIECTBO
KOMIIOHCHTOB, IIOIAXO/ CO3,ZLa.éT KOHCTPYKIUHU, JJIsd KOTOPBLIX IIejieBad CTPYKTYPa ABJIACTCA
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MMHUMYMOM 3HEpPI'uH, a TaKrKe I03BOJIdeT HaM HCKJ/IOYUTH DPEeHIeHHs, COOTBETCTBYIOIINE
KOHKYypHUpyIoImuM crpykrypaM. [IpomemoncrpupoBana 3¢pdEKTUBHOCTD MMOIXO/IA, CO3/IaBast
MOJIeJIbHbIE YaCTUIIbI, KOTOPbIE CIOHTAHHO 3aPOKJIAI0TCA B KJIIOYEBBIX CTPYKTYPaX, TAKUX
KaK KyOMYecKuil ajiMas, MUPOXJIOP U KJIATPATHBIE PEIICTKH.

Hanorexnonornm He TOJBKO MPEIOCTABUIN HAM BO3MOXKHOCTH Pa3pabOTKH KBaHTOBBIX
MAIIIMH, HO U HEKAHOHUYECKHe NCTOYHUKY SHEPIHU, CIOCOOHBIE UMU yIIPaBJIATh. B crarne [5|
COCPEJIOTAYNBAIOTCH Ha U3YUYEHUU ITPOU3BO/IUTEILHOCTH KBAHTOBBIX MAIUH, YIIPaBJIdeMbIX
[IPOM3BOJILHBIMU KOMOWHAIIUSIMU PABHOBECHBIX PE3epBYapoB u (hOPMOIl CIIPOEKTUPOBAHHBIX
pe3ePBYapoOB, COCTOANINX U3 HEB3AUMOJIECHCTBYIONUX YACTHIl, HO (DYHKIIMH pacIipeie/IeHus
KOTOPBIX HeTelioBbie. [IpegocraBiieHbl BbIpaXKeHus i pacdéTa MakKCuMaJIbHOI 3 dpeKTuB-
HOCTH 3THX MallllH, He 3Hasd, KaK Ha CaMOM Jlejie ObLIN CO3JIaHbl HEPABHOBECHBIE PEe3epPBYya-
pbl. DopMyJIbl TPEOYIOT BBIUUCIEHUS BEJIUINHBI, KOTOPYIO HA3bIBAEM SHTPOMUNHBIM TOKOM.
[IpowrocTpupoBana METOJIONIOTHS € IIOMOIIHIO PEMTAeMON UTI'PYIIETHON MOJIEJIN, B KOTOPOi
TEILIO «CIIOHTAHHO» TEYET NPOTUB TeMIIepaTypPHOI'O I'PaJueHTa.

[TomHOCTBIO NMUITEKTpUYecKasl pe30HaHCHas HAaHO(OTOHUKA JIEKUT B OCHOBE COBDEMEH-
HOIi OIITUKYU ¥ HAHOTEXHOJIOT i O/1aro/iapsi YHUKAJIHLHBIM BO3SMOXKHOCTSM YIIPABJIEHUs Pacces-
HUEM CBeTa OT JIMJIEKTPUIECKIX HAHOYACTHUIL M METAIIOBEPXHOCTEN ¢ BBICOKUM MTOKa3aTeIeM
npesomyieans. OJiHA U3 BayKHBIX KOHIEIIUI TUIJIEKTPUIECKOI PE30HAHCHO HAHO(MDOTOHUKI
Mu cBs3ana ¢ acpdexkTom Kepkepa, KOTOPBIil BBI3BIBAET OJIHOHAITPABICHHOE PACCESTHUE CBETA
OT HaHOAHTEHH U MeTanoBepxHocTeil ['foiirenca. B crarbe [6] mpemmaraercs u sKcmepuMeH-
TaJIbHO JIEMOHCTPUPYETCs HOBBII 3 eKT, MPOSIBIAIONNNCS B IOYTH ITOJTHOM OJTHOBPEMEHHOM
[OJIABJIEHUN KAK IPSMOro, TaK ¥ 00PATHOI'O PACCESTHHBIX MOJIeil. DTOT 3hdeKT onpeieisier-
cst peonancoM PaHo JIEKTPUIECKOrO SN0 1 HEPE30HAHCHBIX KBa/JIPYyIIOJieit, obeciieanBast
HeoOXoTMMbIe (ha3bl U aMILTUTY/IbI PACCETHHBIX O /T JIOCTHKEHUS MOTIEPEeYHOTO pacce-
AHNA. PaCHpOCTpaHHeTCH 9Ta KOHIEIINUA Ha AUIJICKTPUICCKHE METallOBEPXHOCTU, KOTOPLIC
JIEMOHCTPUPYIOT HYJIEBOE OTParKeHUe C IMOTIEPEYHBIM PACCETHIEM U YCUJIEHNEM CHJIBHOTO 10~
JIsl 171 PE30HAHCHON (DUILTPAINN CBETA, HETUHEHHBIX 3(P(MEKTOB U 30HIUPOBAHU.

Paccesnue cBeta cyOBOJTHOBBIME YaCTUIIAMU TECHO CBA3aHO ¢ pe3onancamMu Mu u onrrute-
CKU WH/IYIIIPOBAHHBIM MYJIBTHIIOIAPHBIM OTKINKOM |7, 8]. CocyIecTBoBaHue U B3aUMO/IE-
CTBUE 3JICKTPUICCKUX U MATHUTHBIX JIUTIOJIHLHBIX MO/T TO3BOJIAET JOCTUYDL JIMOO KOHCTPYKTHUB-
HO#1, OO JeCTPYKTUBHON MHTEP(EPEHITNN, TPUBOIAIIEH K 3aMevuaTe/ IbHOMY Pa3sHooOpa3uio
JiarpaMM paccestHus cyOBOJIHOBBIX jimdjiekTpudeckux dacrut [9, 10]. B wacrHoctu, cuibhoe
acMMETPUYIHOE paccesiHue Bliepéi-HasaJl (dacto nasbiBaemoe 3dhdexkrom Kepkepa) mpoctu-
raeTcst B pe3ysbrare HHTePMEPEHINHI SJIeKTPUIeCKIX U MATHUTHBIX JIUIOIBHBIX MO [11-15]
WJIH KBaJIPYIOJIbHBIE MOJIBI C COOTBETCTBYOMUMU (ha3oBbiMu cooTHomerusivu 10, 16, 17].
Db dext Kepkepa Takzke mpejicraBisierT 60JIBINON HHTEPEC JJIsI HAPABIEHHOCTH OJIMKHETO
noJist pumosieit [iofirenca [18], u on crumyupyer Gusnky BbICOKOI(DMEKTUBHBIX MACCUB-
HBIX U aKTUBHBIX JINIJIEKTPUIECKUX METAIIOBEPXHOCTEN U METayCTPONCTB, pe30HaHCHBIX Mu
[19-23|.

Merannnyeckas HAHOYACTUIIA, CBA3aHHASA ¢ KBAHTOBBIM M3/IydaTe/IeM, IIPEJICTaBIICT CO-
60it yHUBEPCAJILHYI0 KOMIIO3UTHYIO HAHOCTPYKTYPY C YHUKAJIBHBIMH XUMUYECKUMHU U (PU-
BUYECKUMU CBOMCTBaAMH, KOTOpas WHTEHCUBHO H3ydaeTcsd OJarojapsi IMIUPOKOMY CIEKTPY
MHOI'00DEIAIOININX IPUMEHEHN B HaHOHAyKe M HAHOTeXHoJorusX. [Ipnm Hakadke 0 GoJiee
BBICOKOI'O YPOBHSI YCUJIEHUSI MeTaJl/IndecKas HAaHOYACTHUIla, CBsI3aHHas ¢ KOMIIO3UTHON HaHO-
CTPYKTYPOIl C KBAHTOBBIM U3JTydaTesIeM, JIeHCTBYeT KaK HAHOILIA3MOHHBINH aHAJIOT OOBIYHOTO
Jlazepa, KOTOpbIi criocobeH paboTaTh Ha CyOBOJTHOBBIX JIIMHAX BOJIH. Teopus IJIa3MOHHBIX
JIa3epoB JI0 CUX TI0P pa3padaTbhiBajach Ha OCHOBE JIOKAJBHOI'O OIITUYECKOTO OTK/INKA MeTaJl-
JITYECKON HaHOYACTHIIBI Oe3 yuéTa HaHOPa3sMePHBIX 3P MHEKTOB ee ¢cBOOOIHBIX 9JIEKTPOHOB. B
cratbe |24] mpoBeIEH BCeCTOPOHHMIT KBAHTOBOMEXAHUIECKHUN AHAJIN3 CJIOKHON MeTaslinde-
CKOM HAHOYACTUIIbI, CBA3AHHON C KOMIIO3UTHOM HAHOCTPYKTYPOH C KBAHTOBBIM M3JIy4aTEesIeM,
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yJIaBIuBas HeK/iaccudeckue 3(peKThl, 3aBUCAIINE OT pa3Mepa, depe3 HeJIOKAJIbHbBIN ONTHIe-
CKHI OTKJIMK MeTa/LTMIecKoil Hano4dacTuilbl. lccieqoBanne moKa3blBaeT, 9TO HeJOKaIbHas
[OIIPaBKa BHOCHUT 3HAYUTEbHBbIE OTKJIOHEHHS B ILJIA3MOHHYIO CTATUCTHKY THOPHUIHON Ua-
CTHIIBI, TTPEJIIOIAraeMyIo JIOKAJIbHBIMU pacdeTaMu, KOTOPbIe CTAHOBATCA 0OoJiee 3aMETHBIMU
P YBEJIMYEHNN KOJMIECTBA KBAHTOBBIX M3JIydaTesiell, CBI3aHHBIX ¢ MEeTaJINIeCKO HaHO-
gactureir. Kpome Toro, Jijisi TUIIMIHBIX 3HAYCHUI TapaMeTPOB MaTepuaJia, UCIOJIb3YyeMbIX B
JIATepaType, HabJI10/1aiu BOBHUKHOBeHME 3D (PEKTOB ralieHus npu 60j1ee HUBKUX CKOPOCTIX
HAKa4IKU, 9eM IIPEIoarajoch B hopMagu3Me MeCTHOro oTkJnKa. [lo cyTw, HegoKaabHO
oTleHMBaeMas IJIa3MOHHAs CTATUCTUKA META/IMIECKNX HAHOYACTHIL, CBI3aHHBIX C KOMITO3UT-
HBIMH HAHOCTPYKTYPaAMU € KBAHTOBBIM HM3/IydareseM, TpeOyeT COTJIAaCOBAHHOIO B3aWMMOJICi-
CTBUs emé OOJIBINEro YUCa KBAaHTOBBIX H3JIydaTeseil, 9ToObl KOMIIEHCUPOBATh YXY/IIIEHUE
KOTEPEHTHOCTH U TIOJJIEPYKUBATH T'€HEPAIIHIO.

C1ocobHOCTH TeTepOCTPYKTYP U3 rpadeHa u mojuMepa MOrJIONATh JIeKTPOMArHUTHOE
m3nydenne ' HemaBHO ObLTa MOATBEPXKICHA KAK TEOPETHIECKH, TaK W SKCIIEPUMEHTA b
HO [25, 26]. Bputo mokazano, 9T0 MAKCHMAJIBHOE IIOIVIONICHIE 3aBUCHT UCKJIIOYUTEIBHO OT
oKazaTeJsieil IpeIoMJIeHUs T/ IAIONIEH U BBIXOIAIIEH CPEIbl, €CJIH BBITIOJTHAIOTCS YCJIOBASA CO-
rjacoBaHus umIeanca. B crarbe [27| aHajmTHuecke MOJEIN U YUCIEHHOE MOJIEJINPOBaHIe
BBITIOJIHAIOTCSI KaK JIJIsT TI0JIyOeCKOHETHOM, TaK U JjIsI KOHEUHOH ILINTHI-OCHOBBI. 11pomgemon-
CTPUPOBAHO, 9TO TOJIBKO TPH CJI0s rpadeHa, pa3ie/ieHHbIe JITJIEKTPUIECKON TPOKJIAIKON 1
STICUJIOH KBA3WHYJIEBBIM MeTaMAaTEpUaIOM B Ka9eCTBE BBIXOIHON CPEJIbI, 00ECIIeINBAIOT W Ie-
aJIbHOE IIOIVIOIIEHNEe TIPU HOPMAJILHOM ITajieHnu. Vcroib3oBanne SMCUI0H-MeTaMaTepualia,
OJIM3KOro K HYJII0, 0€3 TOoTepPh MPEeI0TBPAIAeT IIPOXOK/ICHIE H3/IyIeHUN depe3 yCTPOoicTBO
n3-3a OECKOHEYHOI'O MMIIEJAHCa U 3aCTaBJISIeT MX IOJHOCTHIO MOIVIOMATHCH JIUCCUIATUBHOM
cpenoit (rpadenom). JlokazaHo, 9T0 yeTPOHCTBO YCTOWINBO K YIVIOBOMY HaJI€HUIO /10 45 Tpa-
JIyCOB JIjIsI 1101yOECKOHETHOT'0 SIICUJIOH-MeTaMaTepuasia, 0Ju3Koro K Hyso. Ilpenrmaraemast
cTparerus yHUBEpCaJbHA U MOYXKET HPUMEHATbCS K JIIOOBIM JIBYMEPHBIM JUCCUIIATHBHBIM
MaTeprasiaM, JeyKaIUM Ha STCUJIOH KBa3MHY/JIeBOM MeTaMaTrepuadsie. [Ipeamaraembrii morso-
THTE/b HE 3aBUCHT OT ITOBEPXHOCTHOTO PHUCYHKA MJIM TEKCTYPUPOBAHUS U, CJEIOBATEIBHO,
6oJ1ee PUBJIEKATEICH JIJIsi TPUMEHEHUST B yCTPOUCTBAX.

B crarbe |28] omcansl ycaoBus KBa3WHYJIEBOi M€K TPHIECKOl IIPOrHATIAEMOCTH, KOTO-
pble yIydIIaloT CBEPXIIPOBO/IAINME CBOICTBA KOMIIO3UTHOI'O MeTaMaTepHraJia Ha OCHOBE CJIy-
YaifHOTO CMeNMBaHUs CBEPXIIPOBOIHUKOBBIX W CETHETOJIEKTPUYECKNX HAHOYACTUIL. B cTtarbe
[28] aHaMBUPYIOTCA HECKOIBKO JPYIUX MHOIOOOEIAIONINX IKCIIEPUMEHTAIbHBIX TeOMETPHIA,
KOTOpbIE MOT'YT 3HAYUTE/IbHO YCUJIUTH ClIapUBaHUE 3JIEKTPOHOB B CBEPXIIPOBOJIHUKE U3 MeTa-
MaTepuaJsioB. lIperaraembie reomerpudeckune (hOpMbl MOTYT OBITH MU3TOTOBJIEHBI HA COBPE-
MEHHOM YPOBHE Pa3BUTHA HAHOTeXHOJOTUH. OHU MO3BOJISIOT HACTPAUBATL KaK YaCTOTHYIO,
TaK W POCTPAHCTBEHHYIO JHUCIEPCUIO P DEKTUBHON (PYHKIUN JTUITEKTPUIECKOTO OTKINKA
MeTamMaTepraJia, YTo 03BOJISIeT ONTUMU3UPOBATH CBOMCTBA CBEPXIIPOBO/IHMKA MeTaMaTepu-
aJa.

B crarpe [29] nokaszano, Kak BbI3BATH HAIIPABJIEHHOE JBIZKEHIE HAHOPA3MEPOB C MOMO-
B0 HEKOTOPBIX BHYTPEHHUX MEXaHM3MOB, OTHOCAIINXCS K HAHOCHCTEME, OCTAETCsT TIPODJTe-
MOfi B HAHOTEXHOJIOIHsIX. B cTarhe [29] moKasaHo ¢ MOMOIILI0 MOJIEJIUPOBAHUS MOJIEKYJISD-
HOI JIMHAMUKHU, 9TO CyIIeCTBYeT (pyHIaMeHTaIbHas JBUXKYIIAs CUJIA JIJIT TOrO, YTOOBI Ha-
HOPa3MepHbBIIl OOBEKT IepeMeracd u3 0bacTu 0ojiee HU3KOM KECTKOCTU B 00J1aCTh OoJtee
BBICOKOM KECTKOCTHU Ha IIOJJIOZKKE. TaKOG HalIpaBJICHHOE JIBH2KEHUE B HaHOMaCLHTa6e BbI3Ba-
HO pasHuieil B a3dpdpeKTuBHON MoTeHInaJILHON 3Heprun Ban-nep-Baaabca n3-3a n3ameneHnust
JKECTKOCTH TIOJJIOKKHU; TO €CTh IPHU MPOYNX PaBHBIX YCIOBUSIX HAHOPa3MEPHBIH 00bEeKT Ha
6oJ1ee XKECTKOM MOJIJIOZKKE nMeeT DoJiee HU3KYIO MOTeHINAIbHYI0 SHepruto Ban-iep-Baasbca.
DToT DyHIAMEHTAIbHBIN 3aKOH HAIIPABJIEHHOTO JIBUYKEHUS B HAHOMACIITabe MOXKET IpUBe-
CTH K TOSBJIEHUIO MHOI'OOOEIIAIONINX Ty Tell JIsi cpadaThiBaHus U ITPeo0pPa30BaHus SHEPIUN

01182022-93



HAYKA ONLINE. Ne 1 (18). 2022 ®

B HaHoMacIurabe.

UccnenoBanne 1 MaHUITY TUPOBAHUE SJIEKTPOHHBIMI COCTOTHUAMU B HU3KOPa3MEPHDLIX CH-
cTeMax UMeIOT OOJIbIIoe 3HadeHne B (PYHIAMEHTAJIBHBIX U TPAKTUIECKIX aCIIeKTaxX HaHOMa-
TepuasoB u Hanorexuosoruit. B crarhe [30] mpomemMoHCTpHPOBAHO, YTO BHEJIPEHUE BAKAH-
CHOHHBIX JIeEKTOB B OJJHOATOMHbBIE MH/UEBbIE ITPOBOJIOKA HA KPEMHUU MOXKET CTAOUJIM3H-
pOBaTh 3JIEKTPOHHO-(PA30BO-pa3ACICHHbIE OCHOBHBIE COCTOSHUSI, B KOTOPBHIX M30JIUPYIONINE
u Metasuimdeckue (asbl cocyiecTByor. Kpome Toro, coornorienue mioria/eii 1Byx ¢a3 B
¢daz30BO-pa3AETIEHHBIX COCTOTHUAX MOYXKHO OOpaTHUMO HACTPAWBATH C MOMOIIBIO SJICKTPUIE-
CKOT'O TIOJISI WJIW JIETUPOBAHUS 3apsijia, U TaKUe HaCTpanBaeMble TTapaMeTPbl MOTYT OBbITH KO-
JITYECTBEHHO 3a(pUKCUPOBAHBI C IOMOIIBIO MOJICJIMPOBAHNS U CUMYJ/IAINI HA OCHOBE TIEPBBIX
HPUHITATIOB.

Aromuctuieckue pacuéThl CUILHON CBS3U MOKA3BIBAIOT, UTO JIBYMEPHbBIE TOTIOJIOTTIECKUE
M30JIATOPBI MOTYT GBITH MOJIyY€HbI ¢ UCMOIb30BaHneM HaHoTexHooruit Ge mimm Ge/Si [31].
CuibHOE KBAHTOBOE OTPAHUYCHHUE HCIOJB3YeTCA JIJId OTKPBITUS SHEPreTHUYCCKUX IIeseil B
BaJIEHTHOI 30HE MCKYCCTBEeHHOTO rpadena n3 Ge. DTu 3a30pbl TOMOJOIUIECKNA HETPUBUAAIIb-
HbI U3-332 KOMOUHAIIMEI COTOBOI HAHOICOMETPUH U ClInH-0pOuTa/ibHON cBsa3u. [[lupuna 3a3opa
Boitie 10 M3B MoxkeT OBITH MTOJIyUeHa C UCIIOIb30BAHIEM PEAUCTUIHBIX CTPYKTYyp. Obraaast
HEOOILITIMU 3D HEKTUBHBIMU MaCCaAMU, CHJILHON CIIUMH-OPOUTAIBHON CBA3BIO U BBICOKO COB-
MECTUMOCTBIO € IPOIECCAMU MUKPOIJIEKTPOHUKY, (Ge SBJISIeTCs OTJIMTHON MOJIOXKKON J1TsT
U3rOTOBJIEHUs] YCTPONCTB CIIMHTPOHUKN HA OCHOBE COCTOSHHUI TOIOJIOIUYIECKOrO M30JIsITOPA.

KsanToBblit n3ryvdaresib, CBI3aHHbIN ¢ HAHOMEXaHUYE€CKUM OCITUJLISITOPOM, TIPEJICTABIIAET
co00# THOPUJIHYIO CUCTEMY, B KOTOPOI MaKPOCKOIIMYECKas CTEIIeHb CBOOO/IbI CBA3aHA C IUCTO
KBaHTOBOI cucreMoii. HegaBumii mporpecc B 0061acTH HAHOTEXHOJIOIUN IIPUBEJI K peajn3a-
UM TAKUX YCTPOMCTB IyTEM BCTpPAWMBaHUs OTJIE/IBHBIX MCKYCCTBEHHBIX aTOMOB, TAKUX KakK
KBAHTOBBIE TOYKHU WUJIM CBEPXIIPOBO/ISAIINE KYOUTHI, B BUOPUPYIOIIKE IIPOBO/Ia Wik MeMOpa-
HBI, YTO OTKPBLIO HOBBIE ITEPCIIEKTUBBI JIJI KBAHTOBBIX MH(MPOPMAITMOHHBIX TEXHOJIOTUN U JIJTsT
FCCJIeTOBAHS IPAHUIIBI MEZK Iy KBAHTAME U KJIaccuKoil. B crarhe [32] mokaszano, 4To KBAHTO-
BBIIl U3JIydaTe/lb MOKHO ITPEBPATUTD B IMOPA3UTE/IHLHO 3D (MEKTUBHBIN yIIpaB/ISeMbIil CBETOM
UCTOYHUK MEXaHMIECKON HEPTHH, UCIIOJIb3Ysl KOHCTPYKTUBHYIO HHTEP(MEPEHITNIO KIaCCHIe-
cKUX (POHOHHBIX TTOJIEl B MEXaHUIEeCKOM ociuigTope. [lokazaHo, 9T0 3TOT MEXaHU3M MOXKET
OBITH UCIIOJIL30BAH JIJIS IPOBEJICHUS HEPA3PYIIAIONIETO OJIHOKPATHOI'O U3MEPEHUS ONTUIECKU
aKTHBHOI'O KBAHTOBOI'O OMTa ¢ HU3KKM yPOBHEM (OHA.

B crarbe [33| duciieHHO M3ydaOTCsl paccesiHue U IIONJIONIEHHE CBETa B CAMOIIOIOOHBIX
arperatax u3 JUIJIEKTPUYECKUX HAHOYACTHI], BOSHUKAIOIINX B PE3y/IbTATe MOJIETNPOBAHUST
6aJJIMCTUYIECKOTO OCAZKIEHUS HA IIOBEPXHOCTL, HAYMHAS C OJIHO 3aTpaBodHoil yacTuiibl. [1o-
JIydeHHas CTPYKTypa UMeeT CJIOXKHYIO JIPEBOBUIHYIO (DOPMY, ITpETHAZHAYCHHYIO JIJIsT MMUTa-
1 MOP(OJIOTHIECKNX CBONUCTB CTPOUTENHHBIX OJIOKOB HACTOSAIINX HAHOCTPYKTYPUPOBAH-
HBIX TOHKWX TJIEHOK, MTOJIYYE€HHBIX C MTOMOIIBIO ITPOIECCOB TOHKO KOHTPOJIUPYEMOTO (hu3ntie-
CKOI'O OCaXKJIEHUs, UCIOJIB3YEeMbIX B HAaHOTeXHOJIOrusX. CBSA3b ceueHuil paccessHus U MOTJIO-
eHus ¢ MOpPgOJIoTHeil NCCIeIyeTcsl B paMKaX BBIYUC/IUTETBHON CXeMbI, KOTOPas THIATEIbHO
YUUTBHIBAET KaK MHOTOKPATHOE paccednue, Tak u 3PpdeKThl OJIMKHEro 1moJid. Juc/ieHabie pe-
3yJIbTATHl CPABHUBAIOTCS C paHee CYIIeCTBOBABIIEN aHAJIUTHIECKO 00PabOTKOM OorpaHmIeH-
HOT'O OJTHOKPATHOT'O PacCesiHUs CBETa BO (DpaKTAJIbHBIX arperarax JIu3JIeKTPUIeCKUX TacTHUIL.

Cozanne KBaHTOBOTO TPAH3UCTOPA, COCTOSIIETO U3 MOJIEKYJI MJIM KBAHTOBBIX TOYEK, ObI-
JIO OJIHOI M3 caMbIX aMOUIIMO3HBIX 3a/a4d B 00JacTi HaHOTeXHoJiornit. HecmoTpst Ha TO, 91O
OBLJI IOCTUTHYT 3HAYNTEIBHBII IIPOrpecc, BO3MOKHOCTD YIIPABJIATH 00beKTaMi HAHOMETPO-
BOTO MacITaba M ynpaBiIdTbh UMHU, a TaKKe CBA3BIBATH UX JJId JIOCTUKEHUs] MacCIITabupy-
€MOCTHU OCTaeTCs YPE3BbIYAHO CJIOXKHOM 3aJ1adeil. BoIbIMHCTBO 9KCIEPUMEHTOB KacaeTcs
OT/JEJTbHON KBAHTOBOW TOYKU WJIU MOJIEKYJIbI, 1 OHU ITPOBOJISTCS IPU CBEPXHU3KON TeMITe-
parype, 9T0ObI U36exKaTh JEKOrepEeHIn U TyHHeaupoBaHus. B crarbe [34| mpenmaraercs
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UCIIOJIb30BaTh KAHOHUYECKHE ITpeodpa3oBaHusd Jjid pa3pabOTKU KBAHTOBLIX YCTPOHCTB, KO-
TOpbIE 3alUIIeHbl CUMMeTpUell H, CJIeJ0BaTe/IbHO, MOTYT paboTaTh IPU BBICOKHX TeMIIe-
parypax. IIpoumocTpupyem e mpuMepaMu apXUTeKTyp Ha KBAHTOBBIX TPaH3MCTOPaX,
KOTOpbIe MOXKHO HOJIKJIFOYATh KaK MOCJE/I0BATEeIbHO, TaK U MapaJliesbHO.

QyHaMeHTaIbHOEe TTOHUMaHUe B3aNMOJIEHICTBUA KJIeTKN U HaHOMaTepuasa MMeeT BarK-
HOE 3HAaYeHUe I HAHOMEIUIMHBI U 0e30IIacHOro MpuMeHeHus Hanorexuosioruii. B crarbe
[35] mceamemyercs are3snBHOE 06epTHIBAHNE MATKHUX SJIACTUIHBIX ITy3bIPHKOB JIMITHIHOM MeM-
Opanoit. B crarbe [35] mokazano, 9TO CyIIeCTByeT MAaKCHMyM MHATb PasaUdHBIX (a3 yiia-
KOBKH, OCHOBAHHBIX Ha, CTAOMILHOCTU COCTOSAHUS ITOJIHON YITAKOBKHU, YACTHIHON YIAKOBKH U
OTCYTCTBHSA COCTOSAHMI yrmakoBKu. Pa3pl 00epTHIBAHUS 3aBUCAT OT pasMepa BE3UKYJ, SHep-
I'UU a/I'€3UH, TIOBEPXHOCTHOI'O HATSKEHUsI MEMOPAHBI I COOTHOIIIEHUSI YKECTKOCTH IIPY U3rubde
MEK/Iy BE3UKYy/IaMU U MEeMOPAHO. DT pe3y/IbTaThl IIPEJICTAB/IAIOT HEITOCPE/ICTBCHHBI HHTE-
pec JIId U3yYeHns Be3UKY/IsIPHOIO TPAHCIIOPTa W SHJIOIUTO3a WK (haroruTo3a JIaCTUIHBIX
YACTUIL B KJIETKU.

[Toxxon ¢ mojaBaeHneM paccesiHis HeJIaBHO ObLI IPEJJIOKEH B KadecTBe MHOr0oOera-
IoIero crocoba co3gaHus Iiam-HeBuanMok. OJHAKO CHUXKEeHME HaDJ/IIOMAeMOCTH OObEKTa
— JIUIIb OJTHO M3 BO3MOXKHBIX IIPUMEHEHHiT 9T0ii TexHuku. B crarhe [36] mccmemyercs Bo3-
MOXKHOCTh YMEHBIIIUTH OINTUYECKUE CUJIbI, JeHCTBYIOIINE Ha JIAHHYIO HAHOYACTUILY, IIyTEM
MOKPBITAA €€ MPaBUILHO PaspabOTAHHON ILIa3MOHHON MacKUpOBKOW. PaKTUIeCKH, IOKa-
3aHO, UTO yCJIOBHSI, aHAJOTUIHBIE T€M, KOTOPbIE MCIIOJb3YIOTCS JIJI TOTO, 9TOOBI CAEeIaTh
cepudeckne U MUIXHIAPUIECKHE HAHOYACTUIIBI HEBUIUMBIMU JIJII JEKTPOMArHUTHOTO I10-
JIS C TIOMOIIIBIO METO/Ia KOMIIEHCAITMU PacCedHusI, MOI'YT ObITh HEIIOCPEJICTBEHHO IIPUMEHEHBI
TaKzKe JIJIsT MUHUMU3AINN KaK TPAIUEHTHBIX, TaK U PACCENBAIONINX ONTHIECKUX CHJI, OKa3bI-
BaeMbIX OCBEIAIOIINM U3/Ty YeHIeM Ha TOBEPXHOCTD. TAKKe YKe MMOKPhIThle HAHOYACTHUITBI. DTH
pPe3YJIBTaThl 3aTEM IOJTBEPKIAIOTCS C TTOMOIIBIO TTOJTHOBOJTHOBOT'O MOJIETMPOBAHUS, JTOJIK-
HBIM 00pa30M YUHTBIBAIOIIEIO KakK JUCIEPCUI0, TaK U IOTEPU ILJIA3MOHHBIX MaTepHUAaJsIOB,
HCIIOJIB3YEMBbIX JIJIsI CO3/IaHNsT MAaCKUPOBOYHBIX ITOKPBITHI. Pacimupsem Tak»Ke paccyKIeHus
Ha cjaydail ONTUIeCKUX MOMEHTOB, JEHCTBYIOMINX Ha cdepouajbHble U IUJINHIPUIECKIE
P3JIEEBCKHE YaCTHIIbI, OIPeIessds YCJIOBUA JIJId TOJIYICHUS CTAOUIbHBIX TTOJIOXKEHHUI PaBHO-
BecHs. JTO UCCEIOBAHUE TPUBOIUT K AHOMAJIbHOMY Pe3yJIbTaTy, 3aKJII0YAIONEMYCs B TOM,
YTO OOBIYHBIE HECTAOUIbHBIE MOJI0KEHUsT PABHOBECHUS HEIIOKPBITHIX JYaCTUIl MOT'YT IIPUBECTH
K CTaOMJIbHBIM TTOJIOYKEHUSAM ITPU ITPABUILHOM IIPOEKTUPOBAHUU ITOKPHITHS I dacTuIl. Ha-
KOHEIl, 9TOObI IPUMEHUTh ITPEJIJIOKEHHbIE TEOPEeTUIEeCKNEe PAaCCy:KIeHNsT K 0oJiee CI0XKHBIM
cJIydasiM, BBIBOJUM YCJIOBUSI MUHUMM3AIIUU ONTUYECKUX CHUJI, JeUCTBYIOIINX Ha MAaCKHPO-
BaHHYIO YacTHIly Pajies, oMereHHyo Ha | JINJIEKTPUIECKAM MOy ITPOCTPAHCTBOM. DTU Pe-
3yJIbTATHI MOTYT HAWTH MHTEPECHBIE TIPUJIOKEHHS B PA3JINIHBIX 00/1aCTIX HAHOTEXHOJIOTUM.

OHTI/I‘{QCKI/IG HaHOIIECIIM MOI'YT IIPDOJIOKUTH IIYTH K PEBOJIIOINMOHHBIM JOCTU2KECHUAM B Ha-
HOPa3MEPHBIX KOMMYHHUKaIsIX. B crathe [37| mpescraBieHa KOHIENIMsT ONTHIECKOR HAHO-
CXEMBI, COCTOSIIEN U3 CIOUCTON CTPYKTYPhI U3 MeTamMaTepuaJa ¢ HU3Koi 3(hdeKTuBHOM J11-
9JIEKTPUIECKON ITPOHUIIAEMOCTDIO, TI0 KOTOPOI MOI'YyT OBITh BBIPE3aHBI OIIPEIe/ICHHbBIE TPAC-
CbI, KOTOPbI€ HalIPaBJIAIOT TOK OIITUYIECKOI'O CMEIIEHUA, II03BOJIAA OIITUYIECKYIO «JIOKaJIbHYIO
CBSA3b» MEXK]Iy <«HEJOKAJbHOWY VIAJIEHHON HAHOCHCTEMOI. 3JIeMEHTBI. JTO MOXKET obecte-
YUTH «Ile9aTHbIE» HaHOIEIIN, PEeaJIU3yd IMOJHOCTBIO OIITUYCCKYIO HaHOII€e9aTHYIO ILJIaTy, Ha
KOTOPOil MOT'YT OBbITH HaHECEHbI HAHOMMIIPUHTHI OIpPEJIeIeHHbIe KAHAaBKM B PaMKax COBPe-
MEHHOIl HAHOTEXHOJIOI'UH.
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PazpaboTka CTPYKTYypbl U 3JIEMEHTOB JWCTAHIIMOHHOIO Kypca IIO

dusnieckoit HAaHOJIEKTPOHUKE B CHCTEMeE YIIpaBJIeHNs 00yUeHneM
MOODLE

B pabote paccmarpuBaercs TEXHOJIOTUs CO3/aHUs JIUCTAHIIMOHHOIO Kypca 1o busutie-
CKOIl HaHO3JIeKTpOHUKe B cucteme ymupasienns odydennem MOODLE. Ilos npoektuposa-
HHUEM JIUCTAHIIMOHHOTO Kypca 10 (hU3UIECKON HAHOIJEKTPOHUKE MOHUMAIOT ITPOIECC pa3-
pabOTKM! JAUCTAHIIMOHHOIO Kypca, B KOTOPOM aKTHBHO HMCIOJIb3YIOTCS aBTOMATU3NPOBAHHbBIE
METOJIbI KOHTPOJISI B XOJ€ MPOJBUKEHUS MPHU U3yYEeHUU Kypca M0 (PU3NIECKON HAHOIJIEK-
Tponnke. OCHOBHBIE 3aJIa9M U3YUEeHUs Kypca M0 (PU3NIECKONl HAHOIJIEKTPOHUKE COCTOAT B
Pa3BUTUU JIOTUKH TEOPETUYECKOI'O0 MBINLJIEHUS, UHTYUIIUN, TBOPUYECKUX CIIOCOOHOCTEl, OBJIa-
JIBHUW CHUCTEMON 3HAHWI W yMeHWH 1Mo (pU3mIeckoil HaHOdIeKTpoHWKe. OCHOBHOM TOIXO,
K U3YYeHHI0 (DU3MIECKOI HAHOIIEKTPOHUKHN C MCIOJIH30BaAaHUEM WHQOPMAIMOHHBIX TEXHO-
JIOTHIT 3aKJII0YAeTCs B YBEJMYEHUN BU3YAJIHHO BOCIHPUHUMAEMON CTYJAEHTOM HHMOPMAIUN
[IOCPE/ICTBOM HUCIIOJIb30BAHUS JIUCTAHIIMOHHOI'O KyPCa B IIPOIECCE U3YUEHUsT HAHOIIEK TPOHM-
ku B yHuBepcurere. [Ipumenenne dpopmara cucremsr yipasienus ooyuennem MOODLE na
IpoOJIEMHO-OPUEHTUPOBAHHON OCHOBE 00ECIIeUMBAET MPO3PAYHOCTH PE3Y/ILTATOB, BKJIIOYAs
TecTUpoBaHue B popMaTe aKTUBHOTO, OIEPAIMOHAIBLHOTO, Pe(JICKCUBHOTO 00y YCHUS.

= N A0 YalTlY  Pycckwid (ru) = Bbl He BOwAK B crctemy (Bxoa)

1%

HaHoobK3Mka

B Hauano / Kypcol / @akynbTeT GWM3MKO-MaTeMaTMUeCKoro M TeXHONorueckoro obpasoeadra [/ HaHodwmswka

KaTeropuu Kypcos:

L1

@E]Ky.-'bTET ¢|f|3|r|+<c—rnmerxaa‘vuecmro WM TEXHONOTMUECKOro D'SpaBDEaHMﬂ / Hanodwuzwka

MNowck kypca n

DU3MYECKaA HAHOINEKTPOHMKA

YuuTtens: KOHCTaHTMH ANTyYHKH
YuuTtens: TaTbaHa Konecoea

Puc. 1. Bxognas ctpaHunia JUCTAHIIMOHHOIO Kypca 10 (pU3NIeCKOil HAHOIJIEKTPOHUKE B CU-
creMe JUCTAHIMOHHOTO o0y4uenus Ha mardopme MOODLE.

CTpyKTypa JUCTAHITMOHHOTO Kypca M0 (PU3NIECKON HAHOIICKTPOHUKE BKJIIOYAET B ceOs
CIENUAIBHBIM 06pa3oM c¢HOPMUPOBAHHBIE MOJIY/IH, COJIEPKAIINE TEMATHIECKNE CBI3aHHBIE
MaTepUaJIbl U JIEMEHTHl KOHTPOJIsI B BUJIE TECTOB, 3a/a4d u 3ajanuii. Ha puc. 1 npusejeno
n300pakeHne BXOIHON CTPAHUIIBI JUCTAHIIMOHHOTO Kypca 10 (hU3MIeCKOi HAHOIJICKTPOHIKE,
COBJIAHHOI'O B cHCTeMe yipaBjeHus oOydernuem Ha rrardopme MOODLE.
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Ha nepBoM sTamne cosmanus JUCTAHIIMOHHOTO KypCca IPOU3BOJMTCS OIpeJiesieHue Ieseit
U 3aJ1a4, KOTOpble HEOOXOJIMMO PEeaJIM30BaATh B IIPOIECCE MPOEKTUPOBAHUS JTUCTAHITMOHHO-
ro kypca. Ha Bropom sTame co3janusi JUCTAHIIMOHHOIO KypCa IPOU3BOJUTCI paszpadoTka
CTPYKTYPBI JTUCTAHITMOHHOI'O KypCa B CTPOIOM COOTBETCTBUU C BBIOPAHHONW TEMATUKOW WU
00bEMOM Kypca 10 (usndeckoil HaHovieKTpoHuke. Ha Tperbem srare co3jgaHus JTUCTAH-
IIMOHHOT'O Kypca MO0 (pU3nIecKoil HAHOIJIEKTPOHUKE IMPOU3BOINTCS Pa3pabOTKa COIepKaHmsd
OJIOKOB JINCTAHIIMOHHOIO KypCa 0 TeMaTHYeCKUM MOIy/IsAM u Temam. Ha dyeTBéproM 3Ta-
e CO3/IaHusl JUCTAHITMOHHOTO Kypca ITPOM3BOJIMTCS BU3yaIU3AIS TTOJYIEeHHOM CTPYKTYPbI
B HAIVISJIHOM BHJIE JIJIf ILJIAHOMEPHOT'O KOHTPOJIS HAIOJTHEHUS PAa3JIUIHBIX MOJYJIEH U TeM
Kypca 10 (bu3nydeckoit HaHodeKTponnke. Ha ngrom stame co3ganus JUCTAHITMOHHOTO Kypca
MIPOM3BOJIUTCS ITOUCK ITPOI'PAMMHOI0 00ecIieveHns 71 pa3pabOTKN INCTAHIIMOHHOTO Kypca 1
ero cosmanue. /u3aifn TUCTAHIIMOHHOTO KyPCa BBIIOJIHEH CPEJCTBAMU CUCTEMbBI YIIPABJIEHU
obyuennem MOODLE. Ha mecrom sTame co3ianus JUCTAHIIMOHHOTO KypCa IIPOU3BOJIUTCS
pa3paboTKa METOIMYECKUX PEKOMEHJIAINN Jj1d MMoJIb30oBaTesd pecypca. Ha cenbMom stare
CO3/IaHUs JIMCTAHIIMOHHOT'O KypCa ITPOU3BOIMTCSA HAIIOJTHEHNE MOJTYJIeH 3JIEMEHTAMU U OTJIa]I-
Ka 3JieMeHTOB. Ha BochbMOM 3Tare co3faHns AUCTAHIIMOHHOTO Kypca ITPOU3BOIUTCA Pa3pa-
O6oTKa OaHKa TECTOBBIX BOIIPOCOB U 3aJIaHUN IO KypCy 10 (husmdecKkoil HAHOIJIEKTPOHUKE,
cozjlanre OAHKA TECTOB, KOMIIOHOBKA TECTOB IO TeMaMm u Moiay/sm. Ha jieBarom stame co-
3JIaHMS JIUCTAHIIMOHHOTO Ky PCa TPOU3BOIUTCS alrpodaIius JUCTAHIIMOHHOIO Kypca B yIeOHOM
nporiecce. Ha jiecarom srane co3jianus JUCTAHITMOHHOTO Kypca MPOU3BOJUTCI KOPPEKTUPO-
BaHUe COJIEPYKaHNUS U BBISBJIEHNE HEJOCTATKOB JUCTAHIIMOHHOTO KYypCa.

= Ak A e -

Ddusmyeckas HaAHOSJIEKTPOHKKa t o

JuHbIA KabuHeT [ Mowu kypcel / @W3MUecKas HaHO3EKTPOHWKa

Pexxu1M peaakTMpoBaHMA

t
(ws)

BeleHKME B HGHOCWNCTEMBI M 2/1EMEHTBI HM3KOPa3MepHbIX CTPYKTYD

©opym: 1 CTpanmubl: 3 MoACHEHWA: 6 flekuuu: 2 ®aiaw: 3 Tect: 1 3agaHna: 3

Mporpecc: 0 /15

2

. 30HHa" TeopKrA TBépLOFO Tena. OCHOBHbIE MONOXEHNA KBAHTOBOM
MEXaHWKKM, MCMONb3YEMblE B HAHOZNEKTDOHKKE

3. OyHAaMeHTaNbHble ABEHMA, ONPEeenatoLiMe NOBejeHne
MOABMXHbIX HOCUTENEW 33PAJLa B HaHOPa3MEPHbIX CTPYKTypax:
KBaHTOBOE OrpaHuyeHmne, DanAnCTUYECKM TPaHCIOPT U KBaHTOBaA
WHTEpdOEpPEHUMA, TYHHENMPOBaHUE. TyHHENBHBLIN 3PdeKT

Puc. 2. Hactb nepevns: TeMaTHIeCKUX MOJLyJIel JTUCTAHIIMOHHOTO Kypca 1Mo (hU3MIeCKOil Ha-
HO3JIEKTPOHUKE B cucteMe yipasienus: ooyuennem MOODLE.

Ha puc. 2 npuseseno nzobpazkeHue 4acTu MePedHs TeMaTUIeCKUX MOJLyJIell JTUCTAHIU-
OHHOT'O Kypca 110 (pu3nvecKoil HAaHOJIEKTPOHUKE, CO3/IAHHOI'O B CUCTEME yIIPaBJIeHUs 00y de-
uuem MOODLE na obpa3oBarebHOM TOpTaje yHUBEPCUTETA.
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= Ak A -

1z

4. Pe30HaHCHO-TyHHeNbHble NPUOopbl. PE30HaHCHO-TYHHENBbHbIN
avo[. Pe30HaHCHO-TYHHENbHbIV TPaH3ucTop

LN

. KBaHTOBOpazMepHble CTPYKTYPLI U MX NPpUOOPHOe NpUMeHeHMe

len}

. CnvHOoBbIe HaHOCTPYKTYPbl. CMMHTPOHHbIE Nprbopsl

-]

. _:JOHLICBI:IE' HaHOTEXHONOIMKM B HAHO3MEKTPDOHWKE

8. KBaHTOBaA HaHO31eKTpOHKMKa. CTPYKTYpPbI C KBGHTOBBIM
OrpaHVyYeHMeM 3a CHET BHYTPEHHEND 3ASKTPMYECKOro Nons

9. KeaHTOBaA HaHO31ekTPOHKKa. CTPYKTYPEI C KBAHTORbIM
OrPaHVYEHMEM 33 CYET BHELLHErO 31eKTPUYECcKoro Nong

Puc. 3. Bropag dacth nepedns TeMaTUIecKuX MOJLYJIEH JTUCTAHITMOHHOTO Kypca 1o (pusmde-
CKOI1 HAHO3JIEKTPOHUKe B cucreMe yipasjenus odydennem MOODLE.

Ha puc. 3 npusesieno nzobpazkenue BTOPOIl YaCTU HEPEIHs TEMATHIECKUX MOJLYJIel Jiu-
CTAHITMOHHOI'O Kypca 110 (pU3NYEeCKONl HAHOIJIEKTPOHHUKE, CO3J[AHHOIO B CUCTEME YIIPABJICHUA
obyaennem MOODLE na obpazoBare/ibHOM MOPTaJIE YHUBEPCUTETA.

Ha puc. 4 npuBeneno m3obparkeHre CTPAHUIBI C YACTHIO SJIEMEHTOB OJHON W3 TeM B
cocTaBe JMUCTAHITMOHHOTO Kypca Mo (hU3WIecKoll HAHOIJIEKTPOHUKE, CO3aHHOTO B CHUCTEME
yIpaB/ieHus oby4deHueM B cucreme yipasjenus odoydennem MOODLE.

Ucnonp3oBanne MUCTAaHIIMOHHBIX KYPCOB PEIIaeT IPOOIeMy CHCTEMATU3AINN TEOPETHIe-
CKOI'0 MaTepuaJia, 3a/1ad 1 3aJaHnii, a TaKzKe 00ecIieunBaeT IIAHOMEPHYIO BbIJIady 33/ aHui,
[IOCJIE/IOBATEIbHBIN KOHTPOJIb U JAET PAIMOHAJIBHBIN ITOIX0/T B IIPEIOIABAHNN HAHOIJICKTPO-
Hukn. [[puMeHerre JUCTAaHIIMOHHOTO Kypca M0 (PU3UIECKOIT HAHOIJIEKTPOHUKE 00ECIIeInBaeT
o0ydeHune CTYJIEHTOB YHUBEPCUTETA B YJ00HOM TeMIle M BBIOpAHHOM ypoBHe MaTepuaJa. /lu-
CTAHIIMOHHBIN KypC M0 (pU3NIECKONl HAHO3JIEKTPOHUKE MO3BOJISIET YCIIENTHO PENIUTh 3a/1ady
[IOCTPOEHUsT MHIMBU/IyaIbHBIX 00pa30BaTe/IbHBIX TPACKTOPUIL JIJIsi CTYIEHTOB.

JlucTaHimonnblit Kypce 1Mo (hu3nvecKoil HaHOIJICKTPOHUKE IPEJCTaBIgeT OO0 CTPYKTY-
PUPOBAHHYIO COBOKYITHOCTH T'HMIIEPTEKCTOBBIX CTPAHUI], B KOTOPBIX 3aKJIIOUEH HEOOXOIUMBbI
TEOPETUIeCKUil MaTepHuas, CIPaBOYHbIE TAOJUILI, PUCYHKN, WH(MOPMAIMOHHO-CIIPABOTHBIE
MaTepUaJIbl 110 (PU3NIECKON HAHOIJIEKTPOHUKE, TECTHl W 3JIEMEHTHI HABUTAINU CPEeJCTBaAMU
cucrembl ynpasjienns odydenne MOODLE. 3akpoiBasg u OTKpbIBas MOIYIN MOXKHO IIO/I-
JIEpYKUBATDL TEMII MPOJBUYKEHUS 110 KypCy MO (hU3MIEeCKON HAHOIJIEKTPOHUKE CPEJICTBAMU
cucrembl yupasjenus odydeanem MOODLE. [lis 6osiee riiyboKoro msyueHusi TeM MOXKHO
BOCIIOJIb30BAThCSI MCTOYHUKAMMY, [TPUBEJIEHHBIMI B CINCKE PEKOMEHIyeMON JIUTEPATYPhI, 1
TUIEPCChIKAMI Ha BHYTPEHHUE W BHENTHHE MCTOYHUKN WH(MOPMAIMN B II00AJBHON ceTn
Nurepuer. [lo ocHOBHBIM TepMHHAM U ONPEJIETIEHUAM JIMCTAHITMOHHBIN KypC 10 (PDU3NIeCKOit
HAHOJIEKTPOHUKE COJIEPXKUT IUIIEPCCHLIKKM HA CTATbU rjioccapus. Bech Teopernueckuii mMa-
TepuaJ 1Mo (hU3MIECKON HAHOIJIEKTPOHUKE MOYKHO Pa3/Ie/IeHbl HA TEMbI, a KaXKJas U3 TeM, B
CBOIO 0Yepe]ib, JICJIUTCS HA MOJLYJIA, & MOJLYJIH MOTYT IOAPA3ICIAThCS Ha, TOATEMBbI.
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NnuHbIA KabuHeT / Mow kypcel [/ OW3MUYecKan HAHO3NEKTDOHKWKA

/1. BE2LgHWE B HAHOCUCTEMEI W 3MIEMEHTEI HUZKOPEZMEPHLIX CTPYKTY]P

PesxvimM pefakTMpoBaHuWaA

2. 30HHaRA TeopWA TBEPAOro Tena. OCHOEHBIE MNONOXEHWA KBAHTOBOW MEXaHUKM, WCNONb3YyeMblE B
HaHOINEKTDOHWMKE ==

1. ?JBS,ELGHMQ B HAGHOCKCTEMbI W 3N1eMeHTbl HUZKOPa3MepHbIX CTRYKTYD

W=l ObvaBneHna
— | Conepxanue kypca
— | 3agaum AMCUMNAKHEI

= "Ipe,:l,meT M3YyHEHWA AMCUMNAWHEI B

Puc. 4. DjemenToB o1HO# U3 TeM B COCTaBe JUCTAHIIMOHHOIO Kypca 1O (PU3MIECKOW HAHO-
9JIEKTPOHMKE B CHCTEMe INCTAHIIMOHHOTO obydenus Ha rrardopme MOODLE.

B sucrannmonnom Kypce 1o (pu3nydeckoil HaHOJIEKTPOHUKE ITPUBE/IEHBI ITPUMEPhI pelie-
HUS 3a7a4, 33/J]a91 C OTBETaMU JIJI CAaMOCTOSTETLHOTO PEIleHns U 3a/Ja9l 0e3 OTBETOB LTS
MIPOBEJIEHNS TTPOBEPOYHBIX U KOHTPOJIBHBIX paboT. Kakas msydaemas Tema B JIMCTaHITUOH-
HOM Kypce 110 (hU3UIEeCKOl HAHOIJIEKTPOHUKE BKJIIOUAET 3JIEMEHTDI, COJIEPKAIIIE CIIeYIOIINIe
yueOHbIE 9JIEMEHTDBI: HEOOXOIUMbIN TEOPETUIECKUN MaTepuaJl, TUJIaAKTUICCKIe MaTePHa/Ibl K
3aHATUAM, PsJi 3aJIaHUN JJIsT CAMOCTOATEILHOM PabOThI, THIEPCCHIIKNA Ha PEKOMEHIyeMble
yueOHbIe U3JAHUA U yIeOHUKH 110 (PU3MIECKO HAHORJIEKTPOHUKE, THIIEPCCHIIKN Ha, BHEIITHHE
9JIEKTPOHHBIE UCTOYHUKHN WH(MOPMAIUH.

PaccmoTrpum pesysibrar paspaboTKu 3JIEMEHTOB KOHTPOJIS B COCTaBe JIMCTAHITHOHHOTO
Kypca 110 (hu3nIecKoit HaHOIIEKTPOoHUKe B cucteMe yrpanienus ooydearnem MOODLE. Kaxk-
Jasd u3ydaeMasd TeMa B JUCTAaHIITMOHHOM KYyPpcCe II0 CbI/IBI/ILIeCKOﬁ HaHO3JIEKTPOHUKE BKJIIOYa€T
9JIEMEHTBI, COJIEPZKAIIIE CJICIYIONNe KOHTPOJIUPYIONINE 3JIEMEHTDI: TeCTOBBIE 3aJIaHMsA JIJIsd
OpraHU3aIy TPOMEKYTOUHOTO U UTOTOBOTO KOHTPOJISA 110 (DU3UUIECKON HAHODJIEKTPOHUKE.
[IpaBusibHast 1o160PKa pU3NIECKUX 381449 U 33/ [aHUi B KayKIOM TEMATHIECKOM MOJLYJIE KYP-
Ca IIOMO2KET 3aKpPeIUuTb I/I3y‘-IeHHI)H71 MaTepuaJ U IIOATOTOBUTH CTYAEHTa C IIOMOIIBIO KypCa
110 (pU3UIECKON HAHOIIEKTPOHUKE.

Ha mrepBom sTare cosmanus 6aHka 3aJaHNii U BOIPOCOB IIPOU3BOIUTCS OITpEIe/IeHNe TesIeit
1 3aJ1a4, JJIsi KOTOPBIX Oy/IeT MCIOIb30BaThCs DaHKa 3aJIaHuil M BOIPOCOB. BaHK BOIIPOCOB,
HpeIHa3HAYEHHBIN JIJI CTaHJIAPTHOI'O TECTOBOIO KOHTPOJIsSA, U OAHK BOIIPOCOB, IpEIHA3HA-
YEeHHBINA /111 TEeCTOBOI'O KOHTPOJIS 3a/IaHUI Pa3HOI'0 YPOBHA M TEMaTUUECKOI'O COJICPZKAHN,
Oy/yT CylecTBEeHHO pasindarbcs. Ha BTopom sTalte co3manus OaHKa 3aJ[aHUIl 1 BOIIPOCOB
MIPOM3BOIUTCS Pa3pabOTKa TeMaTHIeCKON CTPYKTYPBI OaHKa 33/ JaHUil 1 BOIPOCOB B COOTBET-
CTBHUH C BBIODAHHBIMH IEJISIMU U 3ajadaMi. Ha TpeTbeM 3rare co3jannst OaHKa 3aaHuil 1
BOIIPOCOB IIPOU3BOJIUTC pa3pabOTKa COAEPyKAHMS TECTOBBIX 3aJIaHUil U BOIIPOCOB B COCTa-
Be OaHKa BONpocOoB 1 3ajianuii. Ha werBéproMm sTane cozjmanus 6aHKa 3ajaHUil ¥ BOIIPOCOB
IIPOU3BOAUTCA HaAIIOJIHCHUE 6&HK& BOIIPOCOB 1 3&,ZLa.HI/II7‘I pPa3JnIHbIMA THUIIaMKX BOIIPOCOB U
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zatanuii. Ha misiTom sTarte co3manus 6aHKa 3a1aHUil 1 BOIIPOCOB IPOM3BOINTCS CO3JIAHIE Te-
CTOB B cOCTaBe Mojeseil u TeM Kypca 1o (pusndeckoil HaHovIekTponnkKe. Ha mecrom stare
coz3jlanns OAHKA 3aJIaHWil 1 BOIIPOCOB IIPOM3BOIUTCS OTJIAJIKA TECTOB B COCTaBE JIMCTAHITUOH-
HOI'O Kypca 10 Gpu3ndecKoii HaHo3ieKTpoHuke. Ha cegbpmom sTare co3anus OaHKa 3a/IaHnit
U BOIIPOCOB MPOU3BOIUTCS Pa3padOTKa METOIMIECKIX PEKOMEHIAINii 110 UCIIOJIb30BaHUIO Te-
CTOB B cOCTaBe Mojiesieil 1 TeM Kypca 1o pU3ndecKoit HaHoieKTponnke. Ha BocbMoM Tare
co3Jlannsg ODaHKa 3aJaHuil 1 BOIPOCOB IIPOM3BOIUTCS arlpobaliysa OaHKa TECTOBBIX BOIIPOCOB U
3aJaHnil 10 PU3UIECKON HAHOIJIEKTPOHUKE B yueOHOM Iiporecce. Ha meBsitom stare cosma-
Hug 6aHKa 3aJIaHUN ¥ BOIIPOCOB MTPOU3BOIUTCI KOPPEKTUPOBAHKE COJIEPYKAHNUA U BbISIBJICHHE
HEeJOCTaTKOB 6&HKa TECTOBBLIX BOIIPOCOB U 3aﬂaHHﬁ B COCTaB€ JUCTAaHIIMOHHOT'O KypcCa IIO
dusnIecKoit HAHOJIEKTPOHUKE.

= Ak A ® M
HaHoanekTpoHMKa — 0BAaCTE HaYKM M TEXHWKM, 33aHMMAOLWAaACcA CO34aHNEM, [
WCCNeAoBaHWEM WU NPUMEHEHMEN 3NEKTPOHHEIX NPHEOPOE ¢ HAHOMETPOELIMK
pasMepamu 3NemMeHTOE, B OCHOBE QYHKUMOHWDOBAHMA KOTOPLIX IEXAT KEaHTOBbIE
ahpekThl.

E‘—' fNekuma 1. BeeneHue B 31eKTPOHUKY %]
= INeKTPOHWKE: BBOAHbIE CBEASHMA %
(' BeeaeHWe B MVKDO3NEKTROHKUEKY %]
E‘—' Jlexuwma 2. OCHOBbI HAHO3NEKTPOHUKK. %
= WcTopwa ©W3nueckoid HaHO3NEKTPOHVIKK %]
‘V{ TecT 1 No GM3MYecKoil HAHO3NEKTPOHWKE %
‘=l 3adaHue 1 no GU3HMUECKON HAaHO3NEKTPOHKUKE %]
‘=l 3adaHue 2 N0 PU3MUECKON HAaHO3NEKTPOHKUKE %]
= 3ajaHue 3 No GU3HMUECKON HAaHO3NEKTPOHKKE %] 4+

Puc. 5. Dnementsl B Buje Jiekiuit, haityioB ¢ TEOPETUIECKUMU CBEJECHUSIMEI, TECTOM U 3314~
HUSIMU B OJIHOI U3 T€M B COCTABE JINCTAHIIMOHHOTO Kypca 10 (PU3UIECKOI HAHOIIEKTPOHIKE
B CUCTEMe JINCTaHIIMOHHOTO obyuenus Ha miardopme MOODLE.

Ha puc. 5 npusejieno m3obpazkeHue CTpaHUIIBI ¢ dJEMEHTaMU B BUJIE JIEKINA, (Hailjios
C TEOPETHYECKUMHU CBEJIEHUSIMU, TECTOM U 33 IaHUSMHU B COCTaBe JIMCTAHIIMOHHOTO Kypca 1O
duznUeckoil HAHOIJIEKTPOHUKE, CO3JAHHOTO B CHCTEME YIIpaBJeHUs OOyYeHUEeM B CHUCTEMe
yupasjenus odydernem MOODLE.

Ha puc. 6 npuBeneno n3odbparkenre 4acTu JIEKIUU 0 OCHOBAM HAHOIJIEKTPOHUKH B O/I-
HO# M3 TeM B COCTaBe JIMCTAHIIMOHHOI'O Kypca 10 (hU3NIeCKON HAHOIJIEKTPOHUKE B CUCTEME
JucTaHImonuoro obyuenns va miardopme MOODLE.

Ha puc. 7 npuseneno nzobpazkenne BHEIPEHHOTO ailyia ¢ TEOPETUIECKUMU CBEJEHUSIMUI
110 BBEJIEHUIO B MUKPOIJIEKTPOHUKY B OJIHOI U3 TEM B COCTABE JUCTAHIIMOHHOIO Kypca 10 (hu-
3UYIECKON HAHORJIEKTPOHUKE B CUCTEME JIUCTAHIIMOHHOTO 00ydenus Ha miardopme MOODLE.

Ha puc. 8 npuseneno uzobparkenne BonpocoB 1 u 2 u3 tecta 10 Gpu3nIecKoil HaHOIJIEeK-
TPOHUKE B CUCTEME JUCTAHIIMOHHOrO o0ydenus Ha mwiardopme MOODLE.

Ha puc. 9 npuseseno nzobparkeHue TeCTOBOTO Bollpoca 3 3ajaHusd 1 B cocTaBe JUCTaH-
[IMOHHOI'O KypCa 10 (pU3NIeCKOil HAHOIJIEKTPOHUKE B CHCTEME JUCTAHIIMOHHOTO OOy IeHus Ha
wiargopme cucrembl yrpasienus o0ydeanem MOODLE. Saganue 1 cBojuTes K cocraBie-
HUIO KOHCIIEKTA JICKITMH U TAOJIUIBI C 3JIEMEHTaMU aHAJ 38 MATePUasoB JIEKIINN.
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Du3myeckad HaHO3MEKTPOHKKA

NnuHbiA KadwHeT [/ Mow kypchl / OW3MUECKan HAHOINSKTPOHWKE
/1. BBeAeHWE B HAHOCKMCTEMbI W 3NEMEHTHI HU3KOPa3MEPHLIX CTPYKTY.
/ il P P PyKTYP

/ Nexuwma 2. OcHoEbI HaHO3NeKTpOHKKKM [/ Pepaktuposate / CeepHyTo / PepnakTwpoBate

Nexuma 2. OCHOBbI HAHO3NEKTPOHNKN @ 8-

HaHOMaTepMaﬂbl.

HaHomarepuanbl — martepmanbl, CO3AaHHbIE C MCMONb30BAHWENM HAHOUACTIL, W/aw
NOCPEACTEOM HAHOTEXHONOMWH, 0BNaAatolLMe KAKUMW-IMGO YHMKANLHEIMKW CBORCTBaMM,

0By CNOBAEHHBIMKM NPUCYTCTBMEM 3TVX YacTULL B MaTepuane. K HaHOMATepuanam OTHOCAT O6beKTHI,
OWH M3 XapakTepHbIX Pa3MepoB KOTOPLIX NexXWT B MHTepeane oT 1 no 100 Hwm.

OnucaHue.
Cnocobbl NoNyUYeHUA HaHOMAaTEPWANOB MOXKHO Pa34enTe Ha ABe rpynnbl;

* «CHOPKE W3 3TOMOB»
s <AUCMEPTUPOBAHUE MAaKPOCKONMWUYECKMY MaTEPUaNoE=.

CarnacHo 7-i MexayHapoaHOR KOHDEPeHLUWKM N0 HAHOTeXHONOrWAM (BucbaneH, 2004), BblaenawoT
CReayHLMe TUMN6l HAHOMAaTEpPUanoB:

® H3HOMOPWCTEIE CTRPYKTYPEI;
*  HAHOUACTWLbI;

* HAHOTPYBKWM, HAHOBONOKHA 1 HAHONEHTEI;

* HAHOAWCNEPCMM (KONNOWALI);

® HAHOCTPYKTYPWPOBAHHLIE MOBEPXHOCTM W MAEHKK;
® HaHOKPWCTanNbl W HAHOKNACTEDbI.

Puc. 6. Jlekmus 1o ocnoBaM HaHOJIEKTPOHUKU B OJIHON M3 TEM B COCTaBE JIMCTAHIIMOHHOTO
Kypca 110 (hU3nIecKoil HAHOIJIEKTPOHUKE B CHCTEME JIMCTAHIIMOHHOTO OOyYeHus Ha M1aTdop-

me MOODLE.

Ha puc. 10 npusesieno mnzobpazkenue 3ajannii 2 1 3 B cOCTaBe JUCTAHIIMOHHOIO KYp-
ca 10 (pU3UIECKOl HAHOIJIEKTPOHUKE B CUCTEME JUCTAHIIMOHHOIO OOyUeHus Ha rrardopme

MOODLE.

MoKHO TOJYEPKHYTDH, UTO crenuduka Kypca M0 (DU3NIECKON HAHOIJIEKTPOHUKE OCy-
IMIECTBJIAETCA C IIOMOIIBIO KOMIIBIOTEPa C BBIXOJI0M B I/IHTepHeT. BOSMO}KHO IIpuMEcHEeHne CHUH-
XPOHHOW U aCUHXPOHHONW METOJIUK JUCTAHITMOHHOIO O0yUIeHUsI B paMKaX Kypca JUCTAHITNOH-
HOTO Kypca 110 (pU3nIecKoir HaHo3IeKTpoHuKe. CyIIecTBYIOT 0cOOble (hOPMBI 3aHATHIA, ITPH-
MEHSEMbBIX B JUCTAHIIMOHHOM 00ydeHnu. K HUM MOXKHO OTHECTH YaT-3aHATHA U BeO-3aHATHSI,
TO €CTb 3aHATHA C UCITIOJIb30BaHEeM COBPEMEHHBIX KOMMYHUKAIITXMOHHBIX TEXHOJOI'UMA. BTI/I THN-
IIbI JIUCTAHIIHOHHBIX 3aHATUN TOIPA3yMeBaOT TEKCTOBOE, TOJIOCOBOE NI BUI€0-O0ITIEHIe TTPU
U3yYEHUN JIMCTAHIIMOHHOIO Kypca. [IpuMepom 3aHATHS TaKOTO THUITA MOXKET TOCTYKHUTH ITPO-
BeJICHIE BUJICOKOHMEPEHITNN JIJIsi 00CY K ICHUS 3aJIaHuil TUCTAHITMOHHOTO Kypca, JTUCTAHITUOH-
HOT'O Kypca 110 (pU3n1IecKoil HaHOIJIEKTPOHNUKE. JTa popMa Hanbojiee IpudINKEeHA K OTHOMY
00yYeHUIO, TJIe YIUTEIh (PU3UKU B PEXKUME PeabHOTO BpeMeHN mepe aéT nHhOpMaIio yue-
HUKaM, 33/I1aéT 1 OTBEYAeT Ha BOIIPOCHI 110 3aaHUsI JIUCTAHIIMOHHOIO Kypca 110 (pU3mIecKoit
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Pusmueckad HAHO3J/IEKTPOHKMKA

JIMUHBIA KabrHeT / Mow kypcol / DW3MUECKaa HAHO3NEKTPOHKKS
/1. BeegeHWe B HAHOCKCTEMEI M 3NEMEHTEl HU3KOPa3MeRHBIX CTPYKTY]

/ BeBeneHwe B MMKDPO3NEKTDOHUKY

BeeaeHWe B MUKDO3IEKTPOHMKY -

Murposiesmponurka — 3T0 000acTk DNEKTPOHHMKH. OXBATHIBAIOLIAN
MCCACAOBAHHC, KOHCTPYHPOBAHNC, NPOHIBOACTBO M MPHMCHCHHC
MHKPOAIEKTPOHHBIX HAAEAHH, OCHOBHOH PAHOBHIHOCTEKY KOTOPEIX
ABJTHHITCH HHTCI'F}&.'II:HI:IC NIHK‘p{I{:ICMh[.

Humezpansras svepocxesa (HMO) — MHKPO3NEKTPOHHOE HEAETHE,
BBIMOMHAIOIICE ONpeIeneHnyio (yHkumio npeobpazosanus. obpa-
DOTKH CHIHANOB ¥ (M/IKM) HAKOIIEHHS HHPOPMALHH H HMEHOLIEE Bhl-
COKYIO MIOTHOCTE VIAKOBKH JICKTPHYCCKH COSIHHEHHBIX 3IEMEH-
TOE {H/IH 3JICMEHTOB H KOMIOHCHTOE), KOTOPOE C TOUKH 3PSHHI TPE-
OOBAHMAM K HCTIBITAHHAM, MPHEMKE, TOCTABKE M DKCILIVATALHH pac-
CMATPHBACTCN KAK SAMHOEC LEI0C.

Fuesenm — 310 wacte MMC, peaauzviomas GyHKUNHD Kakoro-nubo
IICKTPOPAIHOMIEMEHTA (TPAHIHCTOPA, AWOAA, PEIHCTOPA, KOHICH-
caTopa. KaTVIIKH HHIYKTHBHOCTH). KOTOPasd HE MOMET DeITH BhLIE-
ACHA KAK CaMOCTOATETBHOE HALTHE,

Koanowenm — aro vacte HMC, peannzyviowas pyvHKIHKD KaKOro-
AHOO AMEKTPOPAIHOAIEMEHTA, KOTOPad MOMKET ObITh BRIAETICHA Kak
CAMOCTOATENbHOE Higeame. KoMnoHeHTel HIroTaBIMBAOTCH OT-
JensHo of UIMC H yeTaHABIHBAIOTCA HA MOANOAKY MPH HiTOTOBIE-
aun HMC,

B crcmrans e mnm monsmmena i rs ne v mo e e cuEROT EIT T8 5N e e

Puc. 7. @aiisr ¢ TeopeTHUYeCKNIMH CBEJIEHUSAME 110 BBEJIEHUIO B MUKPOJIEKTPOHUKY B OJTHOM
U3 TeM B COCTaBe JUCTAHIIMOHHOIO Kypca Mo (pU3MIecKoil HAHOIJIEKTPOHUKE B CUCTEME JIU-
crannuoHHoro odydenus Ha mwiardgopme MOODLE.

HaHOJIEKTPOHUKe. JI71g ocyIecTBIeHNs TaHHOTO BUJIa YPOKOB CYIIECTBYET MHOYKECTBO IIPO-
rpaMM TakKuxX, Kak Zoom, Skype Jiisi OCyIIeCcTBIEHUS BUJIEOCBA3U, WHTEPAKTUBHBIE JTOCKU
JIJI COBMECTHBIX 3alliceil B X0Jie 0OCYKJIeHUs pelleHus 3ajad 110 (PU3nIECKoil HaHO3JIEeK-
tponnke. CoBpeMeHHbIe T1aT(OPMbBI TTO3BOJISIOT 3alUCHIBATD 3aHITHS, YTOOBI MOXKHO OBLIO
B yJIOOHOE BpeMs I1IepECMOTPETD, IIOBTOPUTH MATEPUAJT, IYTO ABJISIETCSI HECOMHEHHBIM TLTIOCOM,
10 CPABHEHMIO C TPAIUIIMOHHBIM METOIOM ayIUTOPHOro obydenns. Korma HEBO3MOXKHO TTpoO-
BECTH OHJIAMH 3aHATHUS, UCIIOIb3YeTCs METO/INKA ACUHXPOHHOI'O JUCTAHIIMOHHOTO O0YYeHNUs.
[Ipu npumenenun aHHONl METOIUKUA OOJIBINE OTBETCTBEHHOCTH 3 IPOXOXKJEHHME O0YUeHust
BO3JIAraeTCs Ha CAMOCTOATEILHOCTD yuarierocs. Ha mepBblit m1an BbIIBUTAETCS caMOO0y e~
HUe, MHUBHUIYaJIbHBIH TeMIl 00yYeHns, a TaKzKe PEeryJIMPOBAHUS TeMIIa JIBUXKEHUA CTYJICHTA
110 KYyPCYy.

OJtHUM W3 TIOJIOYKUTETLHBIX MOMEHTOB HCIIOJIB30BAHUS JTUCTAHIIMOHHON (hOpMBbI 00y de-
Hust pU3NIECKON HAHOIIEKTPOHUKE SIBJIAETCS TO, UYTO YUEHUKH MOTYT BBIIOJHATD 3a/aHus
B y/I00HOE JIjIsT HUX BpeMs ¢ HEOOXOIUMbIMU TepepbiBamu. IpernoaBaresib MOXKET CBOEBPe-
MEHHO OTCJIEKMBATH IIPOJIBUKEHNE CBOUX CTYIEHTOB.
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Nuunbi kabuseT / Mou kypeel / OW3Kueckan HaHOINEKTPOHMKA

/ 1. BBeneHve B HaHOCKCTEMbl ¥ 3NEMEHTbI HY3KOPa3MepHbIX CTPYKTYP Durspyeckas H aHOaﬂeKTpOH MKa

/ Tect 1 no $u3ndeckoil HaHo3NeKTpoHWKe / TpocMoTp [
Tnunbif kabumeT / Mow kypcsl / DM3nuecKas HaHO3NEKTDOHIKE

/1. BeeaeHWe B HAHOCKCTEMBI W 31eMEHTbI HUZKOPasMEPHBIX CTRYKTYP
2ompec 1 / Tect 1 no dwanueckoii HaHoznekTpoHnke / MpocMoTp

MNoka net oTzera

Bana: 1,00

¥ Ormerams sonpoc Bonpoc 2

¥ Pegavposars sonpoc Mok Her oreera
Ban: 2,00

¥ Ormemms sonpac

>
BepHO /v OnpeAneHie L Pesscvpazars senpes

HawnouacTtnya (aHrn. nanoparticle) — U3011POBaHHbINA TBEPAODASHBIA OEBEKT, MMEHOLWNFA
OTUET/IMEO BEIPEXEHHYIO TPAHNLY C CKPYXAIOLEH CREAOH, PasMERS! KOTOPOTD B BCEX TREX

M3MepeHuAX cocTanaroT ot 1 40 100 Hu. HazoByTe cnocobEl NoAYUEHUA HEHOMATEPUENOE.
1.1a
2. Her Otget:
12

O 21

Puc. 8. Borpoc 1 u Borpoc 2 u3 Tecta 1o (pusndeckoii HAHOIJIEKTPOHUKE B CUCTEME JTUCTAH-
1monHoro obydenust #Ha miardopme MOODLE.

= Ak A s -
= a se -

brznueckas HaHO31EKTPOHMKa Pr3KYeckan HaHOINEKTPOHIIKE

Vi Kab 7 / neKT] NnunblA kabuHer / Mow Kypcbl / DU3MUECKaR HAHO3NEKTPOHKWKa
Tunbif kabumet / Mon kypcsl / OM3MUECKan HaHO3NEKTROHKKA

, _ _ / 1. BBeaeHve B HAHOCUCTEMbI W 3/1EMEHTBI HU3KOPa3MePHBIX CTPYKTYD
1. BEEAEHME B HAHOCKICTEMBI W 3NEMEHTEI HUZKOPa3MEPHbIX CTRYKTYR i

- / 3aparve 1 no puanuecko HaHO3NEKTPOHKKE
/ Tect 1 no du3nueckoil HaHo3neKTPoHVKe / TpocMoTp . ki P

3ananre 1 No GU3MUecKon HaHO3IEKTPOHMKE -

Moka wer oteera

- CrenaiiTe KOHCMEKT NEKLIMIA 1 COCTEELTE TabAMLY € KNacckdrKaUuMer BMA0E MaTEPUanos
ann: 1.0
v OB EE 22 €310Me OLleHMBaHMA

£ Pesavposars sonpac

CKpBITO OT CTYAEHTOB Her
BepHo v onpezeneHve?

HaHo3nekTpoHMKa — 06/1aCTb HaYKM 11 TEXHVKY, 33HMMAIOWLARCS CO3A3HUEM 1 MPaKTHUECKVIM YuactHnku 9

VICNONbZ0B3HEM PasHUHbIX YCTPOICTE 1 NPUEOPOE, Pa6oTa KOTOPLIX OCHOBaHa Ha
V3MEHEHWM KOHLIEHTPALIMIK 1 MEPEMELLEHNI 3aPAKEHHbIX YaCTULL (3EKTPOHOB) Orgeri 0
B BaKyYMe, 133€ WAV TBEPALIX KPUCTAAAUUECKWX TENaX, U ADYTIX GUINUECKHX ABACHUAX

1. Bepro TpebyioT oueHKN 0
2. HesepHo
Mocneanuii cpok cgaumn nATHAL, 28 man 2021, 09:00
BoibepuTe 04MH OTEET:
Bepro OcraBlweeca BpeMa 3ananue caaHo
0 HesepHo

s MpocMoTP BCEX OTEETOB QueHka

Puc. 9. TecroBsrit Bonipoc 3 u 3ajianne 1 B cocTaBe JUCTAHIIMOHHOTO Kypca M0 (hU3UIECKOIt
HAHOYJIEKTPOHHUKE B CHCTEME JUCTAHIMOHHOrO 0bydenus Ha miaatdopme MOODLE.

SakJiroueHue

B macrosimeii paboTe MpOBEJIEHO BCECTOPOHHEE WCC/IEI0BAHNE JTUCTAHIIMOHHOIO Kypca
110 (bU3MIECKOIl HAHORJIEKTPOHUKe B cucteMme yrpasienus odyuennem MOODLE. B pabore
OIMCaH pe3y/bTaT PazpabOTKU JIMCTAHIIMOHHOIO Kypca M0 (GDU3UIECKON HAHOIJICKTPOHUKE,
KOTOPBIII TOTOB K Havajy WCIOIH30BAHUS B YIeOHOM IIPOIECCe B YHUBEPCUTETE, MMO3BOJISA-
eT aBTOMATU3MPOBATH IIPOBEPKY 3HAHUN MO (BU3MIECKON HAHOIIEKTPOHWKe. JlmcTaHImon-
HBIl Kypc 110 (pu3nvIecKoil HAHOIJIEKTPOHWMKE, CO3/IaHHBII B CHCTEMe yIIPaBIeHIs 00y YeHneM
MOODLE, criocobcTByeT cucreMaTn3aiuu XpaneHus yaeOHOro Marepuasia 1mo pu3ndeckoit
HaHO3IeKTpoHUKe. [Ipu m3ydennn Kypca HAHOIIEKTPOHUKU CUCTEMa JUCTAHIIMOHHOTO O0Y-
gennss MOODLE npusHOCHT TO, 9TO KpoMe OCHOBHOTO KypcCa 10 M3ydaeMOil JUCIUILINHE,
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Ak A e - N A ® e

®dusnyeckasn HaHO3/1EKTPOHVIKa dr3nyeckas HaHO3/IEKTPOHWKa

Juuibiii kabureT / Mow kypcl / PM3MUeCKas HaHO31EKTPOHWKa JuuHbiZ kaBrreT / Mom kypcbl / Dn3MuUeCKas HAHO3NEKTPOHMKA
/1. BEefjeHMe B HAHOCKCTEMbI 1 3NIEMEHTBI HIA3KOPESMEPHBIX CTPYKTYP / 1. BBEeHVE B HAHOCKCTEMbI 1 3MEMEHTEI HU3KOPA3MEPHBIX CTDYKTYP

/ 3apanuve 2 No GUSMUECKOR HAHOINEKTPOHKKE / 3asanve 3 No GpuU3NUECKOH HAHOINEKTPOHMKE

3afaHve 2 No GU3MUeckoli HaHO3NEKTPOHMKe & - 3ajaHue 3 No GM3MUECKOM HaHO3NEKTPOHUKE 8-
CrenaiiTe KOHCMEKT BTOPOV NeKLMK 1 COCTaBbTE TaBAWLLY € OCHOBHBIMK NOHATHAM. Caenaiite KOHCMEKT Ha Temy: "YTIIEpPOAHBIE HEHOMaTEPWaL!"

Pestome ouenvBaHna Pestome oueHMBaHMA

CKpBITO OT CTY/|eHTOB Het CKpBbITO OT CTYACHTOB Het

YuactHukn 9 YuactHukmn 9

OtBeTbl 0 OtBetbl 0

TpeByIoT oLEeHKU 0 TpeBytoT oLeHKK 0

MocneaHuid cpoK caaumn BTOPHWK, 15 1toHa 2021, 09:00 MocneaHuid cpoK caaun BTOpHMK, 15 uiona 2021, 09:00

OcraBlueeca Bpems 3apanve caaHo QOcraBlueeca Bpema 3afiaHue caaHo

MpocMoTp BCex OTBETOB QOuetka MpOCMOTP BCEX OTBETOB Ouetka

Puc. 10. 3ayjanusa 2 u 3 B cocraBe JUCTAHIIMOHHOTO Kypca 10 (pU3NIeCKONl HAHOIIEKTPOHIKE
B CHCTeMe JIUCTAaHIIMOHHOrO obyuenus Ha miatdopme MOODLE.

UCIIOJIB3YETCS MaTepPUaJI Jiisl MOJITOTOBKHU B JOMAIITHUX YCJIOBUSIX, KOTOPBIN MO3BOJISIET PAC-
MUPUTH yaeOHOe COJIepKaHme, a TaKxKe MpoBecTu auddepeHnuaiuio yaeOHOro MaTepuaJia
B COOTBETCTBUU C WHJWBUYyaTbHBIMIA MOTPEOHOCTSMI U 3aIIPOCAMU CTYIAEHTOB, M3y YIAIOIIIX
kypc. Cucrema ynpasienus ooyaerrnem MOODLE mo3BosisgeT OTKpbIBATH U 3aKPbIBATH Te-
MAaTUYIECKHe MOJIEJIN B COOTBETCTBUY CO BPEMEHEM U3YUEeHUsI, YTO MO3BOJISIET MOIEPKUBATH
HEOOXOIUMBINT TEMII MPOJIBUKEHUs 110 Kypcy (PpU3MIecKoil HaHOIJIEKTPOHUKHU. B kadecTBe
[IOJITBEPXKJIEHNsT TUIIOTE3bl MCCJIEIOBAHNS CIIPOEKTUPOBAH JIMCTAHIIMOHHBIN KypC 10 (hu3u-
JecKON HAHOJIEKTPOHUKE, OCHOBAHHBIN Ha KOMOWHAIINN TEOPETHIECKNX METO/IOB U IUCTIEH-
HBIX METOJIOB B IIPOIecCe M3yUeHUsl (PU3NIEeCKON HAHOIJIEKTPOHUKHU, MO3BOJISIIONIUI TTOBbI-
CUTDH [MO3HABATEIbHBIN UHTEPEC CTYJECHTOB K (DU3UUYECKON HAHOIJIEKTPOHUKE 110 TPaUIUOH-
HO¥i, CMeITaHHON U JIMCTAHIMOHHON (hopMaM OOyUeHus ¢ IPUMEHEHUEM KOMITbIOTepOoB. [lu-
CTAHIMOHHBIN Kypc 10 (hU3MIECKON HAHOIJIEKTPOHUKE, CO3/IAHHBII B CHCTEME YIIPaBJICHUSI
obyaennem MOODLE, criocoben ctath 3¢ (HeKTUBHBIM TOMOIITHUKOM, aBTOMATH3UPYOITIM
HanOoJIee TPYJA0EMKHE 3JIEMEHTHI TPY/Ia MIPEeIoiaBaTesisd B IPOIecce MPENoIaBaHnus yIeOHbIX
JIUCIIATINH (PU3UKO-MATEMATUIECKO HAIIPABIEHHOCTH.
BruiBosipt 1o paboTe MOKHO chOPMYJIMPOBATD CJIEYIONIUM 00Pa30M:

1. mpoBeJEHHBIN aHAIN3 HAYYHON JINTEPATyPhI 10 HAHOIJIEKTPOHUKE ITOKA3aJl CYIIEeCTBO-
BaHKe BO3PACTAIONIUX OTPEOHOCTEH B CO3aHUH KYPCOB 10 (DUBNYIECKON HAHOIJIEKTPO-
HUKE JIJIs Pa3/JIMIHbIX yPOBHEH 00pa3oBaHusd,

2. paspaboTaH OPUIMHAJBHBINA JUCTAHIIMOHHBIA Kypc 1O (PU3UIECKONH HAHOIIEKTPOHU-
Ke, KOTOPBIif TOTOB K HadaJly MCIOJIB30BAHUSA B yUeOHOM IIPOIIECCEe I1earoruiecKoro
YHUBEPCUTETA T10 CHEIUAILHOCTIM OaKagaBpuaTa (pU3nKo-MaTeMaTUIeCKOTO TPOMUIT
ITO/ITOTOBKH.

Wcnonib3oBanme TUCTAHIIMOHHOTO Kypca Mo (pU3UIECKON HAHOIJIEKTPOHUKE CIIOCOOCTBYET
UHTeHCUPUKAIUN yIeOHOTO IpoIiecca n 60jiee OCMBICJIEHHOMY M3YYeHHUIO MaTepuaJia, pruoo-
PETEHNIO0 HABLIKOB CAaMOOPIraHU3allii U IIPEBPAIEHUIO CHCTEMATHIECKUX 3HAHWIA B CHCTEM-
HbIE€, IIOMOT'a€T Pa3BUTHUIO II03HaBaTEeJIbHON deATeJIbHOCTI O6yqaeMbIX n mHTEepeCa K IIpeI-
mery. Co3anHblii B paboTe JMUCTAHIIMOHHBIN KypC MO3BOJIAET 3(DMEKTUBHO IIAHUPOBATH,
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OPTraHU30BbIBATH U IIPOBOJUTH 00yUeHne 110 (PU3UIECKON HAHOIJIEKTPOHUKE.

['unoTesa uccae0BaHus COCTOAIIAS B TOM, 9YTO €CJIU CO3/IaTh U UCIIOJIH30BATH TUCTAHITU-
OHHBIN Kypc “PusndecKkas HAHOIJIEKTPOHUKA , OCHOBAHHbBIN Ha KOMOWHAIIMH TEOPETUIECKUX
METOJIOB U YHCJIEHHBIX METOJOB B IpOIEcce M3ydeHUs (PU3MIECKON HAHOIIEKTPOHUKHU, TO
MOKHO MTOBBICUTD TO3HABATEILHBIN UHTEPEC CTYJIEHTOB YHUBEPCUTETOB K KypCy 10 (hbu3nte-
CKOIl HAHORJIEKTPOHWKE U Pean30BaTh CHCTEMY CMEITaHHOrO O0ydueHusi (hU3MIEeCKOl HaHO-
9JIEKTPOHWKE, TIOTBEPK/I€HA TTOTHOCTHIO.

CozaHHBIN JTUCTAHIIMOHHBIN KYPC 1O (DU3UIECKON HAHOIJIEKTPOHWKE TTO3BOJIUT ILIAHU-
pOBaTh, OPraHM30BBIBATD U ITPOBOJIUTH U3YyUYCHUE TEOPETUIECKOTO MaTepuaJa Kypca 1mo ¢pu-
3UYECKOl HAHORJIEKTPOHUKE B JIMCTAHIIMOHHON MM cMellaHHoi (opme obydenus. Paspa-
OOTaHHBIN JUCTAHIIMOHHBIN Kypc 1O (PU3UIECKON HAHOIIEKTPOHUKE MOXKET 3aHATH 0C000e
MECTO CPEJId JINCTAHITMOHHBIX KYPCOB 10 (DU3MKO-MATEMATUIeCKON TeMaTuKe, peIHa3Ha-
YEHHBIX JIJI CTYJIEHTOB (DU3MKO-MATEMATUIeCKUX MPOMUIeil MmoJroOTOBKH YHUBEPCUTETOB.
[To nroram pa3zpaboTKM JUCTAHIITMOHHOT'O Kypca 10 (DU3NUeCKOl HAHOIJIEKTPOHUKE B CHUCTE-
Mme yrpasienns odydennem MOODLE Mox#HO cierath BBIBOJI O HAJUIUH JIEMEHTOB JJTsT
9P HEKTUBHOIO KOHTPOJIA 3HAHUN 110 (PU3UIECKOIH HAHOIIEKTPOHUKE B COCTaBE JUCTAHITUOH-
HOT'O Kypca B cucteme yupanjenus odoyueannem MOODLE.
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Abstract. The result of the development of elements of a distance course on physical
nanoelectronics using the tools of the learning management system MOODLE is considered.
Theoretical and methodological features of creating a distance course on physical nanoelec-
tronics in the learning management system MOODLE with a system of tasks and tasks in a
test form are considered. Computer methods of control of knowledge on physical nanoelec-
tronics are used. The modular structure of the distance course on physical nanoelectronics in
the learning management system MOODLE was designed in accordance with the requirements
for electronic educational resources on the basis of a systematized, digitized and structured
educational material on physical nanoelectronics. The theoretical part of the course on physi-
cal nanoelectronics, developed on the basis of original materials, makes it possible to organize
an effective study of the optics of nanostructures. The developed modular structure of the
course on the optics of nanostructures allows organizing a systematic study of the course on
physical nanoelectronics by maintaining the pace of studying the course using the learning
management system MOODLE. The developed bank of questions and tasks of the course on
physical nanoelectronics allows organizing systematic control in the process of studying the
course by maintaining the pace of studying the course on physical nanoelectronics using the
learning management system MOODLE.

Keywords: course, distance course, course element, nanoelectronics, nanotechnology,
semiconductor components, bank of questions, bank of tasks, learning management system,
development of thinking, development of creative abilities
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Pazpaborka cucTteMbl 3J1eMEHTOB JIMCTAHIIMOHHOTO Kypca II0
3JIEKTPOCBETOTEXHUYECKOMY OOOPY/IOBAHUIO a3POJPOMOB B CUCTEME
yupajaenus odyueanemM MOODLE

B.A. Anakun' "t !

DenrepasibHoOE rocyjapcTBEHHOE DIOZKETHOE 00PAa30BaTE/ILHOE YIPEXKIECHUE BBICIIEr0 00pa30BAHHST
«VYIbSTHOBCKHUI HHCTHTYT IpakJaHCKOH aBuaruu uMernn Imaproro mapimnaga apuanun B. I1.
Byraesas, 432071, ¥Ynbsrosck, Poccust
IToctynuna B penakmuio 31 saBaps 2022 roma

TTocne mepepaborku 1 despassa 2022 roga
Ony6aukosBana 5 mapra 2022 roma

Annoranusga. Onucanbl pe3y/bTaThl pa3pabOTKH HEKOTOPBIX 3JIEMEHTOB JIUCTaHIMOHHO-
ro Kypca IO 3JIEKTPOCBETOTEXHUIECKOMY ODOPYIOBAHUIO adPOAPOMOB IIPH IIOMOIIKA CHCTEMBI
yupasienus: ooydeanem MOODLE. Paccmarpuparorcst MeTogmdecKiue 0COOEHHOCTU CO3IAHMST
JUCTAHITHOHHOTO KypCa 0 3JIEKTPOCBETOTEXHUIECKOMY 000PYIOBAHUIO a9POIPOMOB B CUCTEME
yupasienus: ooydeauem MOODLE. B aucrannmonnoM Kypce UCIOIb3YIOTCA KOMITBIOTEPHBIE
MeTO/bI KOHTPOJIST 3HaHWil. Pazpaborana TemMaTnveckasi CTPYKTypa JIUCTAHIIMOHHOTO Kypca
10 JIEKTPOCBETOTEXHUIECCKOMY 000PYIOBAHUIO a3POAPOMOB B CUCTEME YIIPpABJICHUS 00yIeHH-
eM MOODLE B coorBercTBAE C TPEOOBAHUSIMU K 3JIEKTPOHHBIM 00pa30BATEILHLIM PECYPCaM
Ha OCHOBE CHCTEMATHU3UPOBAHHOTO W CTPYKTYPHUPOBAHHOTO y4ueOHOro MarepuaJia. Pazpabo-
TaHHbIE OCHOBHDIE JIEMEHTBHI JUCTAHITMOHHOTO KypPCa IO 3JEKTPOCBETOTEXHUYIECKOMY 000Dy-
JIOBAHUIO a3POIPOMOB IMMO3BOJISIET OPTaHU30BATDH ILJIAHOMEPHOE M3ydeHue Kypca 3a CIET MOJI-
JepyKaHusl TeMIIa U3y4YeHHs Kypca CpeiacTBaMu cucTeMbl yipasjieHus odydenuem MOODLE.
Pazpaborannbrit 6aHK BOIPOCOB U 33JaHU Kypca 0 9JeKTPOCBETOTEXHUIECKOMY 000PYI0Ba~
HUIO a3POJIPOMOB II03BOJISIET OPraHN30BATh KOHTPOJIb 3HAHUI B IIPOIecce U3ydeHusl Kypca 110
9JIEKTPOCBETOTEXHUIECKOMY ODOPY/IOBAHUIO adPOIPOMOB CPEJICTBAME CUCTEMbBI yIIPABJICHUS
obyuennem MOODLE.

KuroueBsbie ciioBa: 371eKTPOCBETOTEXHUIECKOE 000PY/I0BaHIE, A3POIPOM, OIIEHKA 3HAHUIA,
yuebHas JIesITeJIbHOCTD, JIMCTAHIIMOHHBINA KyPC, SJIEMEHT Kypca

PACS: 01.40.-d

BBeaenune

B pabore omucanbl pe3ysibTaTbl pa3pabOTAHHBIX JIEMEHTOB JUCTAHIIMOHHOTO Kypca II0
9JIEKTPOCBETOTEXHUIECKOMY 0DOPY/IOBAHUIO adPOJIPOMOB B CUCTEME YIIPABJICHUsT 00y YeHUEM
MOODLE. PaccmarpuBaioTcst TEOPETUKO-METOANIECKIEe OCOOEHHOCTH CO3IaHUsT JIUCTAHIIN-
OHHOTI'O KypCa I10 3JIEKTPOCBETOTEXHUIECKOMY 000PY/I0BAHUIO a3POJIPOMOB B CHCTEME yIIPaB-
sennsi obyaennem MOODLE. PacemarpuBatorcest Teoperntveckue, MpakKTUIeCKNe, a TaK¥Ke
JrabopaTopHbIe MaTepuaJibl Kypca, ¢ CUCTEMOI 3a/a4 U 3aJlaHuil B TeCTOBOI (hopme.
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[esibio paboThI ABJISIETCS MCCJIEIOBAHNE MIPOIecca pa3spaboTKU JIeEMEHTOB JIMCTaAHITUOH-
HOI'O Kypca II0 3JIeKTPOCBETOTEXHUIECKOMY 0DOPYIOBAHUIO a3POJIPOMOB.

Bajaueit paboOThI SBJISIETCS MPOEKTUPOBAHWE MOJIY/IBHOW CTPYKTYPBI JTUCTAHIIMOHHOTO
Kypca 10 3JIEKTPOCBETOTEXHIIECKOMY OOOPYIOBaHUIO a9pPOJIPOMOB B CHUCTEME YIIPAaBJIEHUST
ooyuennem MOODLE B coorBeTcTBUE ¢ TpeOOBaHUSAME K 3JEKTPOHHBIM 00Pa30BaTe/IbHBIM
pecypcaM Ha OCHOBE CHCTeMATH3MPOBAHHOI'O U CTPYKTYPHPOBAHHOIO y4eOHOIO MaTepuaJia
10 3JIEKTPOCBETOTEXHUIECKOMY ODODY/IOBAHUIO, & TaKKe pa3spabOTKa TEOPETUIECKUX MaTe-
PHAJIOB, TPAKTUIECKNX, JTaDOPATOPHBIX MAaTEpUaJsIOB, 3aJa9 U 3aJaHuil B TeCTOBO# (opme
Kypca 10 3JIEKTPOCBETOTEXHUIECKOMY OOOPYIOBAHUIO a3POJPOMOB B CHUCTEME YIIPABJICHUST
obyuernem MOODLE.

OOBbEKTOM UCCIIeIOBAHUS ABJISICTCA JIUCTAHITUOHHBINA KYPC 110 9JIEKTPOCBETOTEXHUIECKO-
My 000PYI0BAHUIO a3POIPOMOB.

[IpemeTom uccsieIoBaHuUs SBJISETCs TIPOIECC MPOEKTUPOBAHUS Ky PCa 110 3JIEKTPOCBETO-
TEXHUYIECKOMY ODOPY/IOBAHUIO a3POJIPOMOB B cucteme yipasienus odydennem MOODLE.

HoBusna paboThl 3aKII0UAETCsT B UCIOJIB30BAHUN CHCTEMATHIECKAX KOMITBIOTEPHBIX Me-
TOJOB KOHTPOJIsI 3HAHUI 110 3JIEKTPOCBETOTEXHUIECKOMY OOOPYIOBAHUIO a9POIPOMOB.

[Nunoresa nccsenoBaHus COCTOUT B BBISIBJIEHUN BO3MOYKHOCTEH UCIOIb30BAHUS KypPCa, 110
9JIEKTPOCBETOTEXHIIECKOMY 000PY/IOBAHUIO a3POIPOMOB JIJIs TO3HABATETLHOM 1€ TEeTbHOCTI
KyPCaHTOB B 00JIACTH OCHAIEHUST B3JIETHO-ITOCAIOTHON MOJIOCHI 3JIEKTPOCBETOTEXHUIECKIM
000PY/IOBAHUEM.

B kadecTBe MeTOI0B MCCIEIOBAHNS UCIIOIB3YIOTCSI METO/IBI TEOPUH U METOIUKH 00y ICHUST
9JIEKTPOCBETOTEXHIIECKOMY OOOPY/IOBAHUIO a3POIPOMOB I pa3pabOTKNU OCHOB Kypca IO
9JIEKTPOCBETOTEXHIIECKOMY ODOPYIOBAHUIO a9POIPOMOB, & TaKyKe KOMIILIOTEPHBIE METOJIbI
JUUTsI CO3JIaHMsl JTMCTAHIIMOHHOTO Kypca B cucteme yrpasjerus ooydennem MOODLE.

B kauecTBe MaTepuaJsioB UCC/IeI0BaHUS BRIOPAHBI TEOPETUIECKIE U METOINIEeCKUEe MaTe-
pHAJIBI Kypca 10 3JIEKTPOCBETOTEXHUIECKOMY 000PYI0BAHUIO a9POIPOMOB.

PesyabTaTbi

B macrosiiee BpeMsi B rpakJIaHCKO# aBuanuu (hyHKIMOHUPYET CIEIUAJIN3UPOBAHHAS
cIyK0a JEKTPOCBETOTEXHUYECKOTO ODecIevueHns OJIETOB, KOTOpasd obecrevdnBaeT Oecrie-
peboitHy0 paboTy KOMILIEKCa 0DOPYI0BaHUA 3JIEKTPOCBETOCUTIHAJIBHON CHUCTEMbI adpPOIop-
ToB. CBeToTeXHIIECKOEe 000PY/I0BAHHUE IIPETHAZHAMEHO IS CBETOBOIO 000O3HAYEHUS B3JIETHO-
MI0CA/I0YHO TOJIOCHI U €€ YYACTKOB, TOJXOJIOB K Hell, 0003HavYeHnus PYJIeKHBIX JTOPOKEK U
UX PAaCIOJIOKEHUSI, a TaKKe YIPABJICHUS JIBUKEHUEM BO3JYIIHOTO CY/IHA 10 a’dpPOJIpOMY C
IeIbI0 0DecIeYeHnsT SKUIMaXKeil BO3IYITHOTO CyIHA BU3YAIbHON WHMOpPMAIUeil pu BIIOJI-
HEHUU B3/16Ta, TMOCAJKNA W PYJIEHUS BO3IYITHBIX Ccy/0B. HoBeiimmue 3HaHWSA B 00J1aCTH 3JI€K-
TPOOOOPYIOBaHUs a3POJIPOMOB HEOOXOIUMO BHEIPATH B y4ueOHBIM Tporiecc. [Iis sToro pas-
paboTaH KypcC 1O 3JIEKTPOCBETOTEXHUYECKOMY 00ODY/IOBAHHUIO a9POJIPOMOB B CUCTEME YIIPaB-
senns odbyuenuem MOODLE, pazmeriennniit na caiite PI'BOY BO «ViabsanoBckuit uHCTUTYT
rpakJIaHcKoil apuaruu umenu [aBnoro mapmasia apuanuu B. [1. Byraesas.

[enpio ocBOEHUS JUCTUIIINHBL « DJIEKTPOCBETOTEXHIIECKOE 000PYI0BAHIE adPOIPOMOBY
sBJIeTCs (POPMUPOBAHKE Y 00y YAIONINXCS CUCTEMATU3UPOBAHHDBIX 3HAHUN 110 CBETOTEXHIYE-
CKUM CHCTE€MaM a’dPOJIPOMOB, KOTOPbIE B JaJbHEHIIEM TOMOTYT KBaJU(PUIIMPOBAHHO ITOJIb-
30BATHCS CBETOTEXHUYECKUMU CUCTEMaMU B3JIeTa W MOCAJIKU, MPABUJILHO UCIOJ/IH30BAThH aB-
TOHOMHBIE UCTOYHUKHU TTUTAHUS a3POJIPOMa B HEIITATHBIX CUTYAIUAX U yIUTHIBATH IKCILTY-
aTalMoOHHbIe BO3MOYKHOCTH BO3JYIIHBIX cynoB (puc. 1). Pacemorpum cTpyKTypy Kypca Imo
9JIEKTPOCBETOTEXHUIECKOMY 000DPYI0BAHUIO aspoapoMoB (puc. 2). CTpyKTypa Kypca J0JK-
Ha OBITH MOCTPOEHA TAKUM 00Pa30M, YTOOBI ObLIa MHTYUTUBHO MOHATHA YIAIUMCH. 3ar0JI0B-
KU Pa3JIesIoB JOJIKHBI ObITh KPATKUMU U OTPAXKATh CYyTh UX cojep:Kanus. POpMyTupPOBKY B
3aIAHUSX JIOJIZKHBI OBITH TIOHSITHBI U HE TPeOOBATH JIOMOJHUTETHHBIX MTOsICHEHUIA.
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% OIMEeKTPOCBETOTEXHMYECKOE 060pyaoBaHue aspogpoMoB ans 090

OucunnnnHa «3neKTpoceeToTEXHUYecKoe obopyaoBaHue

a3poApOMOB» COCTOMT U3 ABYX CTRYKTYPHO M METOAMYECKHW COrNAacoBaHHbIX
pasgenos: «CBETOTEXHMYECKOE 060pYL0BaHWE a3P0APOMOB M CUCTEM
nocafkues W «3INeKTPMYECKOoe 060pYA0BaHWE 83p0APOMOB». OHA OTHOCKTCA
K npodeccuoHansHoMy UMKy (53) BapMaTMBHOM YacTw (B) o6Aa3aTenbHoil
aucumunaumHe (0.3) yye6HOro nnaqa B NOAroTOBKE AMNAOMMPOBAHHbLIX
Mpenogaeatens YW FA: BAuecnae AnexcaHapoBuy ALSKUH CMNELMANMCTOB rpaXAaHCKoN aBuaLmMu.

Lienbio OCBOEHUA AMCLMIIMHbL «DNEKTPOCBETOTEXHUYECKOe 060pyoBaHue
a3poiPOMOB» ABNAETCA POPMUPOBAHKE ¥ 0BYUHOWMXCA
CHCTEMATU3NPOBAHHBIX 3HAHWIA N0 CBETOTEXHUYECKWM CUCTEMAM
a3poApPOMOB, KOTOPbIE B fankHeiluemM NoMoryT KBanubuUWpPoBaHHO
NoNb30BaTbCA CEETOTEXHWUYECKUMM CUCTEMAMKM B3NETA M NOCAOKM,
NPaBUIBHO MCMONb30BATh ABTOHOMHbIE UCTOYHWKW MUTAHWA a3POAPOMa B
HEWTATHbLIX CUTYALMAX U YYUTLIBATL IKCNNYATAUMOHHBIE BO3MOMHOCTH
BO3AYLWHbLIX CYAOB.

OcHoeHaA yenk pasgena «CBeToTexHWYecKoe 060pynoBaH1e aapoApPOMOB M
CHCTEM MOcagKH» — U3y4eHHe 0BOPYA0BAHWA CHCTEM MOCanKH,
3NEKTPHYECKMX WCTOYHWUKOB CBETA CUCTEM CBETOTEXHWYECKOTO
060pyO0BaHNA, CBETOBOTO 060PYAOBaHUA a3POAPOMOB, CHCTEM
CBETOCMIHaNbHOro 060pYA0BaHWA 33POAPOMOB, CBETOCHIHANBHOD
060pYO0BAHNA CUCTEM NOCAAKM C OTHAMMW BbICOKOW MHTEHCHBHOCTHK.

OcHOBHaA LeNlb pas/jena «3neKTpuyeckoe 060pyaoBaHm1e aspoipoOMOB» —
W3y4YeHne 06Ul XapaKTEPUCTHKK 3NEKTPOOGODYAOBAHUA U CUCTEM
3NEKTPOCHAGKEHNA a3POAPOMOB, TOKOBLIX 3aLLUMT M aBTOHOMHbIX
WCTOYHMKOB MATAHWA.

MayueHne OUCUMNIUHB] « 3NEKTPOCBETOTEXHUYECKOE 0BOPYA0EaHUE
a3poApOMOB» JONMKHO OCHOBBIBATLCA Ha TEOPETUYECKMX MONOMEHUAX KypCa
3NEKTPOCBETOTEXHWYECKOrD O6OPYA0BaHWA A3p0APOMOE, 3aBHALIMOHHbIEX
npaBunax MexayHapogHoi opraHW3alvn rpakaaHcKoi asuauum (MKAQD).

Puc. 1. Onucanve quCTaHIIMOHHOTO Kypca «DJIEKTPOCBETOTEXHIIECKOE 0DOPY/IOBAHUE a9PO-
IpoMoB» B cucreMe yupasienns odyuennem MOODLE.

Jucnpmimmaa «DJIeKTPOCBETOTEXHUIECKOE 000PYI0BAHIE a9POJIPOMOBY» COCTOUT M3 JIBYX
CTPYKTYPHO U METOAMYIECKH COTJIACOBAHHBIX pas3iesoB: «UBeToTeXHHMIecKoe 0O0pyI0BaHue
A3POJIPOMOB M CUCTEM TOCAJIKIY U «DJIEKTPUIECKOe 000PYIOBAHUE adPOIPOMOB».

OcHoBHOII 11e71B10 pazjena «CBeToTexHnIecKoe 000pyI0BaHIe a3POJIPOMOB U CHCTEM II0-
CaJIK1» ABJIACTCA U3ydEeHUe 060py,Z[OBaHI/IH CHUCTEM ITOCaAKH, JJICKTPUICCKUX UCTOTHUKOB CBE-
Ta CUCTEM CBETOTEXHUIECKOr0 000PYI0BaHNUsI, CBETOBOTO ODOPY/IOBAHUS a3POIPOMOB, CUCTEM
CBETOCUTHAJILHOTO 00OPY/IOBAHUS a3POIPOMOB, CBETOCUTHAJIHLHOTO 000PYIOBAHUS CHCTEM IO~
CaJIKM C OIHIME BBICOKON mHTeHCHBHOCTH. OCHOBHOI TEJIBIO pasjesa «DJIeKTPpUIecKoe 000-
PYJIOBaHME a’3POAPOMOB» SBJIAETCSA M3ydeHHe OOIIell XapaKTEePUCTUKHU 3JIEKTPOODOPYI0Ba-
HUA 1 CUCTEM 3ﬂeKTpOCHa6}KeHI/Iﬂ A9POZPOMOB, TOKOBBLIX 3alllUT N aBTOHOMHBIX MCTOYHNKOB
nutanud. V3ydenne TUCIUIINHBL « DJIEKTPOCBETOTEXHUIECKOE 0DOPYIOBAHIE a3POIPOMOB»
JOJI2KHO OCHOBBIBATLCA Ha TEOPETUHYECCKUX ITOJIOZKEHUAX KYypCa JIEKTPOCBETOTEXHUYICCKOI'O
00OpYIOBAHUS a3POAPOMOB, aBHAIMOHHBIX TpaBuIax MexKIyHApOTHON OpraHu3alil IPazk-
JIAHCKOI aBUAaIiu.

JlucTaHIMOHHBIN KyPC M0 9JIEKTPOCBETOTEXHIIECKOMY 00OPY/IOBAHUIO a3POPOMOB B CH-
creme yrpasjenus ooydenuneM MOODLE mocrpoen cienyiomum oopasom. [lepes Hazpanu-
eM Kypca paciiojIoyKeH JarT 110 00CYKIEHUIO BOIIPOCOB, BOZHUKAIOIIUX B IIPOIECCE U3YUeHUsT
Kypca, a TaKyKe OT/IeIbHBIN 9aT 110 00CYZKIEHUIO BOITPOCOB 110 TECTOBLIM MaTepuaJiaM. Takoe
PACIIOJIO?KEHHE YaTOB CIIOCOOCTBYET OBICTPOIl OPHEHTAITMH YIAIUXCs TTPU BO3SHUKHOBEHUU BO-
pocoB 1o obyuennto Ha Kypce. Jlajiee pacrosioxkeno HazBaHue Kypca (JIUCIUILIAHBL) (puC.
2). Cpasy mnocJie Ha3BaHUsI PACIIOJIOKEHA TIalKa ¢ OaJuIaMi, B KOTOPOW 00y9IaeMblil MOKET
B JII000€ BpeMs IIOCMOTPETh CBOM PE3yJIbTaTbl, B BUIE 0AJJIOB, IO IIPOMIEHHLIM pasiesaM
KypCa W BBIIIOJIHEHHBIM 3a/IaHWUAM. SﬂeMeHT «HaHKa» IIO3BOJIAET OTO6pa}KaTb HECKOJIBKO
cMexKHBIX (bailJIoB B OJIHOI MAIlKe, YMeHbIIast IPOKPYTKY Ha cTpaHuie Kypca [1].
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@ OGCyMAEHHe Kypca
@ BOMpockl MO TECTOBBIM MaTepHanam

IIUCLIUIUTUHA:

«JIEKTPOCBETOTEXHHUYECKOE OBOPYIJOBAHHE
ASPOIPOMOB»

@ Bannbl

@ Llenu ¥ 3a0a4u JUCLIMNMMHb
@ BBeneHue

@ OnpeneneHna

@ OleLI,EI'DMHﬂ_bIE COKpalLlEHWA N0 AMCLUNNHHE

MOLVIJIb I = «CBeToTeXHUYECKOE 060PYOOBAHME adPOAPOMOB U CUCTEM ITOCATKM»

Kypc nexknnii
@ MOOYNbEHAA EAUHWLA 1. 060pyf0BaHUe CHCTEM NOCafKM

1. O6lume cBeeHuMA U onpefenenus. 2. Tpe6oBaHua, NpeALABNAEMbIE K CBETOTEXHUYECKUM CUCTEMaM nocaaku BC. 3.
O6opynoBaHuMe cMcTem nocaakn. OcHOBHaA cucTema nocagku (OCM). 4. Kypco-rnMccaiHan cMcTema 3axo4a Ha nocagky

(ILS). 5. PagMonoKauWoHHbIe cUCTeMbl MocaakK. 6. 3axoa Ha nocagky

@ TecT no TeMe: :-:DﬁUpy,LC-E.EI-He CACTEM NOCagKWn=

Puc. 2. CrpyKTypa JUCTAHIIHOHHOTO KypCa « DJIEKTPOCBETOTEXHIIECKOe 000PYI0BAHUE a9PO-
JIpoMoB» B cucreMe yrpasienus ooyaennem MOODLE.

Jlayiee B TUCTAHITMOHHOM KYyPCE I10 3JIEKTPOCBETOTEXHUIECKOMY 000PY/IOBAHUIO a3POJIPO-
MOB PACIOJ/IOZKEHO ONHUCAHUE TIeJTU U 3aJ1a49 10 JTUCIUTIINHE, BBeJIeHe, OCHOBHBIE OIIpeIieie-
HUS ¥ OOIIEIPUHSITHIE COKPAIIEHHS 110 JUCIUILINHE. Takoe pacio/ioKeHne JaHHbIX Pa3/ie/IoB
B Hadaje Kypca I10 3JIEKTPOCBETOTEXHIIECKOMY O0OPYIOBAHUIO a3pPOJAPOMOB, CIIOCOOCTBYET
OBICTPOMY OTBICKAHUIO HEOOXOUMOIT mHMOPMAaIuu 00y YAIOTITIMUCS.

Jlasiee B IMCTAHIIMOHHOM KyPCe PACIIOIOKEHBI MOLY/IN JUCIUATILIMHBI B MO/IYJIbHBIE € TUHI-
IIbI B BUJI€ TEOPETUIECKUX MATEPHUAJIOB JIEKIINH, BBITIOJHEHHBIX B BUJE dJIEMEHTa Kypca THUIa
«Kuuras. Teoperndeckuit MmaTepuaJ corjacyercd ¢ padbodeil mporpaMMoil U y4eOHbIM TT0CO-
6ueM [2| mo qucnuIUInHE «DJIEKTPOCBETOTEXHIIECKOE 000PYI0BAHNE a9POJIPOMOBY». DJIEMEHT
«Kuura» 1mo3Bojiser MmpernogaBaTesio co34aTh MHOIOCTPAHUYIHBIN pecypce, MMOJ00HBIN KHUTE,
¢ TJIaBaMHM U TOArIaBaMu. KHUTM MOTyT comep:KaTh Meaua-aiiibl, a TakKKe JIJTHHHYI TeK-
cTOBYIO MH(MOPMAIIHIO, KOTOpasi MOXKeT ObITh pasbuta Ha pasfeis! [1|. Takum obpasom, B
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BHJIE dj1eMeHTa Kypca «KHuras BBIIIOJTHEHBI BCe TeOpeTHYeCKNe MaTepruaJsibl B JUCTAHITUOH-
HOM Kypce. Pacriosioxkenne nadopMaryu B Buje pasiesioB (puc. 3), MO3BOJISET JIEMKO OpPH-
E€HTUPOBATHCS B TEOPETUUECKOM MaTepHuaJie W M03BOJIeT CO3/1aBaTh KOHTPOJIbHBIE BOITPOCHI
Iepexojia K U3y4eHUIO CJIe/IyIONIero BOIIPOca TEOPETHIECKOI0 MaTepraJia.

MOOVITbHASA EOWMHHAILIA 1. O6opynoBaHME CUCTEM ITOCAIKU

& ornaenenne

<p
1. OGmue cBeJeHHs H ONpeleIeHHs 1. O6iLe cBeAeH!S 1 onpefeneHis
2. Tpe60BaHUA, NPEALABNAEMBIE K
PamIoTexHIMeCKIle 11 CBeTOTEXHNYeCKIle Ha3eMHBIE CPEICTBAa Aa3PONOPTOB 00pasywT cuchedy obecneyeHus CBETOTEXHUYECKMM CUCTEMAM MOCaAKN
NoCcaoxu 030VIHBIX CVOOE. BC

PamoTeXHIMMeCKIIe CPeacTBa MOCAIKII MO3BOMAIOT MpHBecTI BC B pafloH aspoIpoMa 11 0OeCIeTIBalOT 3aX0l Ha 3. 060pYAOBAHME CHCTEM NOCATKH.

TIOCANKY II CHIDKeHNe BC 0 onpeneneHHo ! BEICOTEL
ARY A pel OcHOBHas cucTema nocagku (OCM)
Tlocauka BC — HanOolee CIOOMKEBIL 11 OTBeTCTBEHHEII 3Tan MonéTa, I7Id BEIIOIHeHIA KOTOpPOIo IpelyroTcs
4. Kypco-rnuccanHas cUCTeMa 3axofa
COBepIIIeHHEIe TeXHIIMeCKIIe CPEeICTBa I BEICOKAA KBAMIGIIKAIILA FKIITAKA.
_ . Ha nocagky (ILS)
TIpi MoMOITI CBeTOCHTHATEHOTO 000pPY/I0BAHIIA CICTEM MOCAJKII IKIMAX YCTAHABIIBAST BI3YANBHEI] KOHTAKT ¢

3emMTIeit 1T monyHaeT HyKEYIO HHQOPMAIIT 0 nonoxeHn BC 0THOCHTeMBHO B3NeTHO-TIOCAT04HOTT motocs! ( BITIT). 5. PafinoNoKauNOHHbIE CUCTEMBI
Bpemd BII3YalbHOIO KOHTAKIA 3KINAXA CO CBETOTEXHIMYECKIIMII CpelCTBaMIl MOCAIKII 2aBIICHT OT IOCAINOYHOII nocanku
cxkopocTil BC II OT MeTeOpOIOTIMecKIIX yeIoBlil. UeM MeHbIIe JadbHOCTH BILIIMOCTH CBETOBBIX CHTHAIIOB II BEILIE 6. 3aX0/ Ha NocanKy

cxopocTe BC, TeMm MeHBIe NPOIOLKITENBHOCTL BII3YAIRHOIO KOHTAKTA MIUIOTA CO CBETOTEXHIITECKIIMII CPeICTBAMII

Puc. 3. Crpykrypa TeopeTuveckoro mMarepuaJia B JUCTAHIIMOHHOM Kypce <«DJIEKTPOCBETO-
TeXHUIECKOe 000PYIOBaHUE adPOIPOMOB.

[To kazkaoMy TeopeTwmdecKoMy Marepuay, paspadboraHa (opMa KOHTPOJS B BHUJIE Te-
cra (puc. 2). Duement «Tecr» MO3BOJIET CO3/ABATH TECTHI, COCTOSIIUE U3 BOIPOCOB Pa3-
HBIX THIIOB: MHOYKECTBEHHBI BHIOOD, BEPHO MJIM HEBEPHO, HA COOTBETCTBHUE, KOPOTKUII OTBET,
YH1CJIOBOMA. MO)KHO CO3JJaTh TeCT C HEeCKOJIbKUMU IIOIIbITKaMM, C II€peMEIINBaIOIIUMUCA BO-
MPOCAMU WJIM CJIyYaflHBIMKU BOIIPOCAMU, BHIOMPAIOIIUMUCH 13 OaHKa BOIPOCOB. MoxKeT ObIThH
3aJIaHO OorpaHnveHne BpeMeHn. Karkjias MOIbITKa OIEHNBAETCS aBTOMATHYECKH, 38 MCKJIIO-
YE€HUEM BOIIPOCOB 3CCe, U OIEHKA 3AIMCHIBACTCS B YKypHAaJI oleHOK. MoKHO BBIOpaTh, Oy/IyT
JIK IIOJACKAa3KMH, OT3bIB U IIPpaBUJIBHbIC OTBETHI U KOI'la OHU 6y,ZLYT IIOKa3aHbI CTyAeHTaM [1]
Taxum ob6pazoM, B JIUCTAHIIMOHHOM Kypce, IPELyCMOTPEH MOCTOAHHDBIN KOHTPOJIb 3HAHU 110
H3ydeHHOMY Marepuaiy (puc. 4).

TecT HayaT Cy660Ta, 6 GeBpans 2021,10:01 = HaBurauus 1o TecTy
CocTofiHMe 3aBeplieHo

BaBepweH Cy660Ta, 6 ®eBpans 2021, 10:08 m B
Mpowno BpeMeHd 6 MUH. 59 cek
Bannel  9,00/10,00 10
OueHka 1,80 13 2,00 (90%) E

MoKa3aTs 0AHY CTPAHMLLY

EDT('pDcl Y CaMOoNETOB C KaKUM TUNOM JBUraTeNd MHHUMaNsHaA METEORONOTMYECKan 4aNbHOCTh BUAMMOCTH COCTABNRET 3aKOHYHTL (‘61:)|\

BepHo 1000 m? o o

Bannos: 1,00 u3

1,00 BolfepuTe ofuH OTBET: s

v ® 3. YCaMOMN&TOB ¢ TYPGOPEaKTUBHEIMM ABUIATENAMM Hasuramus ol
ifi 8 2

- b. ¥ CaMONETOB C NOPLIHEBLIMK LBUraTeNAMH

PepaxtuposaTth + o

BONpoc €.y CaMONeTos ¢ TyD@UEIﬂHTUBbIMM ABUraTENAMA

TM4HbBIA KaBUHET

" [loMaluHAA CTpaH1La
Balu oTBET BEPHbIA.

= P CTpauuubl caiita
MNpaBUAbHbIA OTBET: Y CAMONETOB C T:v'pGClCeEKTMB-lb\MH ABWraTenamu

w Mou vvnek

Puc. 4. Tlpumep cTpyKTYphI TeCTa B JUCTAHIIMOHHOM Kypce «DJIEKTPOCBETOTEXHIIECKOE 000-
pynoBanue aspoapomony B cucreme MOODLE.

B pazzene «Ilpakrudeckue 3aanusi» (puc. 5), pacrosiozkeH saeMenT Kypca «IIpumep Bbi-

HOJTHEHVsT TPAKTUIECKUX (JOMAIIHUX) 3a/1aHuii> B Buje sementa «Kuuray. B manrom sire-
MEHTEe KypCa pacCMaTpUBAIOTCA WHJIMBUAYAJbHbBIEC 3aJaHUd JIJId CAMOCTOATEIBHOIO BBIITOJI-
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HeHUs O0yJaloUMUCH U ITpuMep ux BbinoJinenus. Hurke pasmeren smemenT kypca «IIpak-
Tudeckue (JoMallHie) 3aaHusi>. B Hero obyJaromyecsi pa3MeIaioT BbIIIOJHEHHbIE HHJIUBU-
JIyaJIbHO JIOMAIITHIe 3aJ[aHus Ha MIPOBEPKY. J[aHHBIN 9/1eMEHT BBIIIOJHEH B BHUJE JIEMEHTA
«PopyM», KOTOPBIH TTO3BOJISIET 00y YIAIONINMCS O0IIATHCS B ACMHXPOHHOM PEXKUME B TEUeHUEe
JTUTEJIBHOTO BPEMEHU C TIPEIojIaBaTesieM U MeKLy co0Oi, 00CyzK/ 1asi BBIIIOJITHEHHBIE PAOOTHI.
DTOT JIEMEHT KYpCa, IMO3BOJIeT 00JIEMIUTD MPOIECC ITPOBEPKHU CAMOCTOATEIbHBIX PaboT 1
cpasy oO0CYIUTh BCe OIMMOKNA B HUX C OOYIAIOIIMMUCH.

HpﬂkTH‘lfC]\'He 3aJaHHAA
MpUMED BbLINONHEHUA NPaKTUYECKUX (AOMAaLIHWX) 3afaHuH

M.1. MocTpoeHKe PacyeTHOM CXEMbI CUIlbl CBETA OTHA B BEPTUKANbLHOI NNockocTy. MN.2. PacyeT KPUBOIl CUM CBeTa B
BEPTUKaNBHOM MAOCKOCTU. M.3. MOCTPoeHWe pacyeTHOH CXeMbl CUMbl CBETE OTHA B MOPM30HTaNbHOM NIocKocTH. M.4. PacyeT
KPWBOW CWI CBETA B FOPU30HTANbHOM NNOCKOCTH. 1.5, MOCTpOEHUe KPUBLIX CBETOpacnpefeneHud. M.6. Peanu3aluus KpUBLIX

CBETOpacnpeeneHWA

MpakTUyecKne (NoMaluHKE) 3afaHna

KoHTpoabHafa padoTa

OctopmneHne W NPOBEPKA KOMTPONEHOM padoTel

@ Tpe6oBaHuA K 0OPMIIEHUID W o6paseL, BbIMOMHEHUS KC-I—T|IIC:J'IbHC)I;I paboThbl

@ TecT no I-(C-I-T|:I(:J'IbH3PI paboTe

Puc. 5. CrpykTypa nIpakTHIeCKUX 3a/[aHUil 1 KOHTPOJIBHOM pabOThI B JIMCTAHITHOHHOM KYypCe
«DJIEKTPOCBETOTEXHIIECKOE 000PY/IOBAHIE a3POIPOMOBY.

B pasnene «Konrposbhas paboras (puc. 5), Tak Ke MIPUBOJUTCS MaTepUa 10 BBIOOPY
BapUAHTOB, TEOPETUIECKIE OCHOBBI KOHTPOJIBHON PabOThI 1 puMep paciéToB. Bech qanHbIi
MaTepuaJs pa3MeIeH B OgHOM 3jieMeHTe «T'peboBanHusa K oOpMIIEHHIO W 0Opa3el] BBIIOJI-
HEHUSA KOHTPOJBHON PabOThI», YTO OYEHb YJI00HO IPH BBIIOJHEHUU KOHTPOJIHLHOW pabOTHI.
Hwxke nmpuBoguTes siaement «OdopmieHne n mpoBepKa KOHTPOJILHOM pabOThI» B BHJIE dJI€-
MeHTa «3ajaHues. Y UIeOHBII dJIeMEeHT «3aJlaHnue» II03BOJIsIeT IIperojaBare/aM J100aB/IaTh
KOMMYHUKATUBHbBIE 33JIaHUsI, COOMPATH CTY/IEHIYECKUE PADOTHI, OIEHUBATD X U IIPEIOCTAB-
JATH 0T3bIBBI. CTYIEHTHI MOIYT OTIPABJIATH JH060i 1udpoBoit KOHTEHT (dailyibl), Takue Kak
JIOKYMEHTBI, 3JIEKTPOHHBIC TaOJIUIbI, U300paxKenusd, ayanodaityibl win Bugcodaitisl. [Ipu
OIICHUBAHUU 3aJIAHUS IPEIOIABATEIb MOXKET OCTABJIATH OT3BIBbI B BUJIE KOMMEHTAPHUEB, 3a-
rpy:kaTh (ailyl ¢ UCIPABJIEHHBIM OTBETOM CTYACHTA MM ayauo-0T3bIB. OTBETHI MOTI'YT OBITH
OIlEHEHBI DAJLIAMU, TTOJIb30BATEILCKON IITKAJION OIMEHUBAHUS UJIA «ITPOJBUHYTHIMIY» METO A~
MU, TaKUME Kak pyopukn [1]. Daement «Tect 1o KOHTPOIBbHOI paboTes MO3BOJISET OIEHUTh
[TOJTy9€HHbIE 3HAHUS 110 BBITIOJTHEHHONW KOHTPOJIBHOM paboTe.

B pasnene kypca 1abopatopHbIx paboT, KOTOPBIi BKIIOYAET U3yUYeHUe TPeX PaboT, Mpu-
BOJIATCSI TEOPETUYIECKU MaTepuaJ B Bujie daeMeHTa «KHuray, Tect /s 3aKperjieHus Teo-
perndeckoro marepuaia u 3agadu (puc. 6). Teoperudeckuii MaTepuas mo JabOPATOPHBIM
paboram, coracyercs ¢ pabodeil IporpaMmoii u mpakTuKyMoMm [3| o gucrumianbe «DJiek-
TPOCBETOTEXHUYIECKOE 000PYI0BAHUE ad3POJIPOMOBY.

DemeHT «3aaday, 1aéTCs B BHJIE TECTa C OTKPBITBIM OTBETOM (puc. 7).
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Hl]ﬂk“TH"lECRHE 3aTaHHA M0 JHCOHILITHHE

@ Na6opaTopHo-NpakTU4eckan paboTa 1. UccnenoBaHue pe30HaHCHOTo pPerynAaTopa ApKOCTH
@ TecT no naGopaTopHO-NpaKTU4ecKol paboTe 1

@ Japa4u Ha Temy: <MccneoBaHWe Pe30HaHCHOTO PErYNIATOPa APKOCTH=

Puc. 6. CtpykTypa npakTHYecKux 3aJlanuii B Bujie JaDOPATOPHBIX pabOT B JUCTAHIIMOHHOM
Kypce «DJEKTPOCBETOTEXHUIECKOE 0DOPY/IOBAHUIE a9POIPOMOBY.

Tect HayaT Cpefna, 5 Mait 2021, 15:33
CocTosHMe 3aBeplueHo
3aeepweH Cpega, 5 Man 2021, 15:52
Mpowno BpeMeHn 19 MUH. 17 cek.
Bannet  1,00/1,00
Ouenka 5,00 13 5,00 (100%)

Bompoc 1 OnpefennTs NafeHUe HaNPAXEHUA B ceTh U Mexay ABYMS TOHKaMu A W D No BTOPOMY 3aKoHy Kupxroha Ha
BepHo NpeacTaBneHHOM PUCYHKe
Bannos: 1,00 u3 npu IL =541 A, IC =619 A, ||'| =024, XL =45A J=1.
1,00 e
' OTBET OKPYINUTE A0 COTLIX A0NEN.
v .
& I
PepgakTHpoBaTh D o
Bonpoc .
il 1L T
= {5
Uax ]‘ B E
T li
A —
!

OtBerT: | 14,55 l

MpaBunbHbIA oTBET: 14,553

Puc. 7. Tlpumep cTpyKTyphl 3379 B JAUCTAHIIMOHHOM KYPCE «DJIEKTPOCBETOTEXHIIECKOE
obopynoBanme aspoapomosy B cucreme MOODLE.

Ob6yuatoruiics, 0 YCJIOBUIO 3aJIa4d, PENiaeT €€ W BBOJIUT OTBET B COOTBETCTBYIOIILYIO
rpady. lannbie 3aa9u O3BOJILIOT 3aKPEIUTh TEOPETUICCKUI MaTepualt 1Mo JabopaToOpPHBIM
paboTam.

PyOexHBIH TecT MO0 pa3ieay:

«CBEeTOTeXHHYECKOE OﬁOp}HOBEHHE 4A3pOoaIpOoMOB H CHCTEM MOCATKH»

@ PyBexHbIi TECT N0 NEpBOMY MO0

Puc. 8. Crpykrypa pyOe:KHBIX TECTOB B JIMCTAHIIMOHHOM KYPCE «DJIEKTPOCBETOTEXHIIECKOE
000PYIOBAHUE adPOIPOMOB.

B kax/10M MOJIyJie JUCTaHIMOHHOIO Kypca, mMeeTcst pyOexkHbIil Tect (puc. 8). laHHbrit
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TECT BKJIIOYAET BOIIPOCHI 10 BCEMY M3y4YEHHOMY MATEpPHAJy JAHHOIO MOJYJIS U MO3BOJIAET
OLICHNTDH 3HaHUs oOy4Jaromuxcd. KazK bl pyOeKHbIA TecT pa3MeInaeTcs B 3aBepIICHIN U3Y-
YeHUsI COOTBETCTBYIOIIEIO MO/ Kypca. B KOHIe JMCTaHIIMOHHOTO Kypca pa3MelleHbl dJ1e-
MEHTBI Kypca: 3aK/II09CHIe, CIINCOK JIUTEPATYPhI, HTOIOBLII TECT 110 UCHUILIMHE U UTOrOBAs
sajada (puc. 9). Duementsl «3akiovdenue» u «CHUCOK JIUTEPATYDBI», BBIIOJIHEHBI B BUJE
snementa «Crpanunay. DiremenT «CTpaHuIay MO3BOJISET CO3IATH PECYPC «BEO-CTpaHUIIAY C
IIOMOIIBIO TEKCTOBOI'O PeJIaKTOpa CTPAHUIIA MOYKET OTOOParKaTh TEKCT, M300ParKeHH, 3BYK,
BHJICO, BEO-CCBLIKU M BHEIApEHHBIH Ko, Hanpumep Google Maps. IIpenmyiecrsa uCmosin-
soBanus saementa «Crpanniay, a He snementa «Daiiny genaior pecype 6oJiee JOCTYITHBIM
(HampuMep, JIs TT0JIb30BaTe el MOOUIIBHBIX YCTPONCTB) 1 JIeTKO OGHOBJIsieMbIM |[1].

3AKJIIOYEHHE

@ JaknwyeHune

CnucoK nuTepaTypb

@ WMTOrOBLIA TECT NO QUCUMNIKMHE

MToroeas 3agada

Puc. 9. CTpykTypa 3aK/I049eHns B JUCTAHIIMOHHOM Kypce «DJIEKTPOCBETOTEXHUYIECKOE 000-
PV/IOBaHUE a3pPOJIPOMOBY.

Crmcok simreparypsl (puc. 10), pa3meséH Ha OCHOBHYIO JINTEPATYPY U JIOMOTHATEIHHYTO
smreparypy. [Ipu 3ToM nMeeTcss BOSMOXKHOCTD ITPOCMATPUBATH U COXPAHATH COOTBETCTBYIO-
U UCTOYHHK, ITO, IBJISAETCs OOJIBIITIM IPEUMYIIECTBOM JAHHOIO pas/ie/a JUCTAHIIHOHHOIO
Kypca.

B zaBepmiennn JUCTAHITMOHHOTO Kypca 1O JIEKTPOCBETOTEXHUYIECCKOMY OOOPYI0BAHUIO
a’posipoMoB B cucreMe yrpasienus obydernem MOODLE, npeacrapien ompoc obydaro-
MAXCA O CTPYKTYPE JUCIUTLINHBI, JIMCTAHIIMOHHOIO Kypca W IPOIecca JIUCTAHIIMOHHOTO
obyuenust 1o jucriinae (puc. 11). JJaHHBIl opoc mo3BoJISeT MPernogaBaTeio B Oy IyeM,
JopabaTbiBaTh KypC U JeJaTh ero 0ojiee MOOMIBHBIM U YJIOOHBIM JIjIs 00y IaIOIIIXCS.

OrnennBanue 3HaHWI O0YYAIONINXCS HA KypCe IO JIEKTPOCBETOTEXHUIECKOMY 000Dy 10~
BaHUIO adPOJIPOMOB, OCYIIECTBISACTCS 10 MOJLYJIbHO-PEHTUHTOBOM cucTeme. Bee pesymbTaThb
EPEBOJIATCST B GaJLIbl U 110 CyMMe OaJlJIOB BBICTABJIAETCS UTOrOBasg OleHka (puc. 12).

SakJiroyeHue

Ucnonb3oBanue JUCTAHIIMOHHOIO Kypca B IIPOIECce IPeroaBaHus YIeOHON TUCITUILTNHBI
«DJICKTPOCBETOTEXHIIECKOE 0DOPY/IOBAHIE adPOJAPOMOB» UMEET IEJbIH Psi/l TPEUMYIIECTB
TaKNX, KaK BO3MOYKHOCTH BbIOOPa TEMIIa, COCPEIOTOYEHHOCTh yIeOHOr0 MaTepruasia B OJITHOM
Kypce, yI0O6CTBO PACIIONIOKEHNsT yIeOHOro MaTepraa, OTKPBITOCTh CHCTEMBI OTEHUBAHUA 1
KOHTPOJIS 3HAHWIT, BO3MOYKHOCTH KOHTPOJIS PE3YJIBTATOB 110 H3yYE€HHOMY YIeOHOMY MaTepu-
aJIy o0ydJaromuMucsd. 3a/a49a ITPOEKTUPOBAHNUS CTPYKTYPbI U CO3JIAHUS 9JIEMEHTOB Kypca 110
y4IeOHO TUCTUILINHE «DJIEKTPOCBETOTEXHIUYIECKOE 000PYI0BAHUE a9POIPOMOBY YCIIEIITHO Pe-
mena. B pesysibrare mnporecca paspaboOTKH JIUCTAHIIMOHHOIO Kypca 10 YIeOHO# JIMCITUILINHE
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Puc. 10. CrpykTypa cimcka JuTepaTypbl B UCTAHIIMOHHOM Kypce «DJIEKTPOCBETOTEXHIIe-
ckoe obopyraoBanue aspoapoMoB» B cucreme MOODLE.

Onpoc no cTPYKTYPe THCIHILTHHBI:

{{BJIEKTP OCBETOTEXHHYIECKOE ﬂﬁﬂp}‘HOBRHHE A3POITPOMOB»

Ha cKONbKO BawHa AMCUMNAWHA 3/cBeToTexH.o6opyn.aap.?

Ha cKONbKO BamM HPaBWTCA pedTUHr-6anbHaA CMCTEMA OLLEHMBAHWA 3HAHWIA?
Kakaa cCUCTEMa OLEHWBaHWUA 3HaHWA myyie?

Ha ckonbko Bam 6bifl NOHATEH NPUHLWN HAYUCTIEHWA BaNNoB?

MoTWBMpOBana N Bac K BbINONHEHWIO 3a4aHWA PEATHHI-0aNnNbHaA CUCTEMA OUEHHBAHKA

QOOOO

?

L1}

HaH

=

HeobxoaMmbl NK Bannkl 3a NOCeLEeHHWA 3aHATHA?

)

Puc. 11. CtpykTypa omnpoca B AUCTAHIIMOHHOM Kypce «DJIEKTPOCBETOTEXHUIECKOEe 000PY/I0-
BaHue a’poapomony» B cucreme MOODLE.

«DJIEKTPOCBETOTEXHIUYECKOE 00OPY/IOBAHIE adPOJPOMOBY HAIOJHEHA COJIEPIKAHNEM TeMaTH-
qecKasl CTPYKTypa JUCTAHIIMOHHOTO Kypca B cucreme yipasienus: oOyderumem MOODLE
B COOTBETCTBUU C TPEOOBAHUAMU K JIEKTPOHHBIM OOPa30BATE/ILHBIM pEcypcaM Ha OCHOBE
CUCTEMATU3UPOBAHHOIO U CTPYKTYPUPOBAHHOTO y4ueOHOro Marepuasa. Pazpaborannas Mo-
JLyJIbHas CTPYKTYpa Kypca IO 3JIEKTPOCBETOTEXHIYECKOMY 00OPYIOBAHHUIO a9POPOMOB I103-
BOJIFET OPTaHMU30BaTh IJIAHOMEPHOE M3yUeHHe KyPca 3a CUET IOJJIePKAHNS TeMIIa U3y YeHHs
Kypca cpejictBaMu cucteMbl yupassenus odydenuem MOODLE.
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BYKBEHHble OLI€HKN
MpocmoTp HacTpoiku Wkanb MmMnopt Jkcnopt
PenakTMpoBaTh
BYKBbI OLIEHOK M0 YMOM4aHWI0 cefvac nepeonpefeneHs

PenakTWpoBaTh GYKBEHHbIE OLEHKN

Haubonbluas oueHka HaWMeHbLIas oLeHKa Bykea

100,00 % 80,00 % OTNW4HO

79,99 % 65,00 % Xopowo

64,99 % 50,00 % YOOBNETBOPHUTENLHO
49,99 % 0,00 % HeyooBNeTBOPHUTENLHO

Puc. 12. Urorosas oreHKa 3HAHWI B JUCTAHIIMOHHOM Kypce «DJIEKTPOCBETOTEXHUIECKOE
obopymoBaaue aspoapomons B cucreme MOODLE.

Pazpaborannblit 6aHK BOIIPOCOB M 3aJlaHUil B COCTaBe Kypca II0 JIEKTPOCBETOTEXHUYE-
CKOMY OOODYIOBaHHUIO adPOJPOMOB IO3BOJISET OPTaHM30BaTh KOHTPOJIb 3HAHUN B IIpoIecce
nzydenns Kypca cpegacrsamu cucreMbl MOODLE. Pazpaboransbiit 1ucTaHIIMOHHBIN KyPC IO
9JIEKTPOCBETOTEXHIYECKOMY ODOPY/IOBAHHUIO a3POJPOMOB MOYKET OBITH MCIOJB30BaH B IIPO-
rpaMmax OakajlaBpuaTa U CIelraJnTeTa TEeXHUYEeCKOrO0 HAIPaBJIEHUs IMOJINOTOBKH II0 CIIe-
[IUAJTBHOCTSAM B 00JIACTH <«DKCILIyaTalldsl BO3/YIIHBIX CYJIOB W OPraHU3AINs BO3JLYITHOTO
JIBUKCHUST», « ASpOHABUTAIIUASY U «DKCILIyaTalllsl adPOIIOPTOB U 0OeCIeYeHre MOJIETOB BO3-
JIYIITHBIX CYIOB».
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Abstract. The results of the development of some elements of a distance course on the
electrical lighting equipment of airfields using the learning management system MOODLE are
described. The methodological features of creating a distance course on the electrical lighting
equipment of airfields in the learning management system MOODLE are considered. The
distance course uses computer methods of knowledge control. The thematic structure of the
distance course on electrical lighting equipment of airfields in the learning management system
MOODLE was developed in accordance with the requirements for electronic educational
resources based on a systematic and structured educational material. The developed main
elements of the distance course on the electrical lighting equipment of airfields make it possible
to organize a systematic study of the course by maintaining the pace of studying the course
using the learning management system MOODLE. The developed bank of questions and tasks
of the course on electrical lighting equipment of airfields allows you to organize the control of
knowledge in the process of studying the course on electrical lighting equipment of airfields
using the learning management system MOODLE.

Keywords: electrical lighting equipment, airfield, knowledge assessment, learning activ-
ities, distance course, course element
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