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ABSTRACT. The article discusses various models presenting the content of teaching physics. The benefits
of using frame-based models for visual presentation of educational material in Physics in the use of mod-
ular technology education are justified. The author describes different variants for application of basic
models of frames for construction and representation of information. The article discusses problems

of frame models development of knowledge structuring.

H VHAMUYHOE U WHTEHCUBHOE DPa3BU-
THE TEeXHUKHU, TEXHOJOTHUU, B TOM
yrcsae HHQOPMAIMIOHHBIX U HAHOTEXHOJIOTUU,
MIPUBEJIO K MOBBIIIEHUIO0 3HAYUMOCTH (HOPMHU-
poBaHus (QYHIAMEHTAJIBHBIX €CTECTBEHHO-
Hay4YHBIX 3HAHUM, U Ipex/ie Bcero (U3UKH,
TeOpUsl U METOJIOJIOTHsS KOTOPOH KaK HAyKU
IUIs. MHOTHX 00J1aCTell TEOPETHYECKOTO U TIPHU-
KJIQJTHOTO 3HAHUSA CJIY’KUT OCHOBOUM U HCTOY-
HUKOM HX Pa3BUTHUA. YCKOPEHHBIH HAy4YHO-
TEXHUYECKUH IPOTPECC, COIMPOBOKIAEMBIH
OBICTPBIM HAKOIIJIEHHEeM WU U3MeHeHHeM HH-
¢opmanuu, o0ycJI0BHIM TOTPEOHOCTH 00IIIe-
CTBa B MHHOBAI[MOHHBIX IE€JaTOTHYECKUX TeX-
HOJIOTUAX, HCIOJB3YIOINX 3 GdeKTUBHbIE
cr1ocoObI POPMUPOBAHUA MBICIIUTEIBHOU Jiesi-
TEJILHOCTH HA OCHOBE OIIEPUPOBAHUSA KPYII-
HBIMU HH()OPMATUBHBIMU OJIOKAMH U CTPYK-
TypaMH, COIEPKAIIUMHU CJIOKHBIH OOpa3HbBINA
Marepuayl U 3HAHUSA U3 PA3JIMYHBIX HAYYHBIX
obsacTeil. Pe3ysibTaThl HaIlETO KCCIIETIOBAHUS
CBUJIETEJIBCTBYIOT, UTO MOJYJIbHOE O0ydeHue
SIBJISIETCS OMHUM U3 HauboJiee IePCIIeKTUBHBIX
IUIs BHEZIPEHUS B YUEOHBIN MPOIECC, TOCKOJIb-
Ky IIO3BOJISIET PEAIN30BaTh IEPEIOBBIE UEHU
MeZIaTOTUYECKO U TICUXOJIOTHYECKON HAYKH
B OTHOIIIEHUH YCJIOBHH, MeTOIOB, Gopm
U CpeZICTB OOy4YeHUsI IIPU COXPAaHEHHH BCeEX
MPEUMYIIECTB JAHHOU TEXHOJIOTHH.
UccnemoBaTenn B 006J1aCTH MOMAYJIBHOTO
00ydJeHUs OTMEYAIOT ero MPUPO0CO0OPa3HBIN
XapaKTep, KOTOPBIH MPOSIBJISIETCS B COOTBETCT-
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BUHM TIPOI[ECCA YCBOEHHUs BBIJIEJIEHHBIX IIPU
MPOEKTUPOBAHUU  MOJYJIBHOH  IIPOrPaMMBbI
00y4YeHUsI CTPYKTYPHBIX €IUHUI COJEPIKAHUI
o0pa3oBaHus HEUPODUZUOJIOTHUECKUM OCO-
OEHHOCTSIM CTPOEHUsI MO3ra u crocobaM BOC-
NpUATHSA U 00pabOTKU TOCTYIAIOIIER B HETro
nHbopmanuu. B mporecce BOCIPUATHA WH-
(opmanium B leHTPaJIbHBIX HelpoHax GopMU-
DPYIOTCSI HEKOTOpPHIE YPOBHEBBIE CTPYKTYPHBIE
eZIUHUIBI — 0000IIeHHbIe KaTeropuu (KOHIIEe-
TBhI), KOTOpble 00pas3ylT CyObeKTHUBHYIO Kap-
TUHY MHpa B CO3HAHUM YesioBeka (2). B xoxe
y4eOHOU [1eATeJIPHOCTH B YCJIOBHSAX IieJIeHa-
IIPaBJIEHHOTO HCIIOJIb30BAHUSA WHGOPMAIIHOH-
HBIX TIOTOKOB BHEIIHEH Cpeibl U BHYTPEHHUX
PECYPCOB B MO3Te B PE3YJIbTaTe €r0 CaMOOpra-
HU3AIUU TaKXKe MPOUCXOAUT (GOPMHUPOBAHUE
00001eHHBIX KOHIlenTOB. Co3/1aHUe CUCTEMBI
TaKUX JUCKPETHBIX ENUHUI[ 3HAHUH MOKET
OCYIIEeCTBIATHCS 3PdeKTUBHEE, €CTU yUeOHbIN
Marepuajl UMeeT CTPYKTYPY IIeJIOCTHBIX IOP-
nui mHbopManuu (HalpuMep, MOAyJIEH) U
0co0bIM 0OpazoM mpezcTaBieH. OCTaHOBUMCHA
mosipobHee HAa 0COOEHHOCTSAX CTPYKTYPHUPOBA-
HUSA coJiep:kKaHusl 00pa30BaHUS B MOZYJIbHOU
MeZIarOTMYeCKO TEXHOJIOTHUH.

ITpu paccMOTpeHHU MOYJISI KaK CPeJICTBA
00y4yeHUsI MOKHO TOBOPHUTH O €r0 KaueCTBEH-
HOHU xapakrepuctuke. KauectBo Momysisi, siB-
JISTIOIIETOCS]  IeJIOCTHOU eNUHHUIEH yueGHOTro
3HAHWA, BO MHOTOM OIIpe/esisieTcss cnocobamu
npedcmaesaeHus YyuebHO-mMemoouHeckoll UH-
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gdopmayuu. B cBA3M € ITUM MeTOAMYECKOE
obecrieueHne MOJTYJIbHOTO OOYUeHHs HYK/IaeT-
cs B TMpEABApPUTEIHHOM CHEIUATbHON paspa-
0oTKe si3bIKa (CHCTEMBI CHMBOJIOB, 3HAKOB,
COKpAIlleHHBIX U CBEPHYTHIX CJIOBECHBIX 3Ha-
YeHUH) U MOJieJiell CTPYKTYpUPOBAaHUSA U Ha-
JISIAHOTO OTOOpaskeHUs WHGopmanuu. B 3a-
BHCHUMOCTH OT BUJ]Aa U COJEpP:KaHUs yueOHOH
nHboOpMaun  HeOOXOAMMO  HCIOJIb30BATh
IIpHUEeMBI ee YIUIOTHeHUs (YKPYIHEHHU:, CUCTe-
MaTU3alu U 000OINEHUsT CpeICTBaMU HHIKe-
HepUU 3HAHWH) WIN, HANPOTHUB, IOIIArOBOTO
pasBepTHIBAHUSA C IPUMeEHEHNEeM pa3HooOpas-
HBIX CPE/ICTB HATJISIAHOCTU C YUETOM TOTO, UTO
KOMILJIEKCHas Toflaua yueOHOW WHpOpMaIuu
B 00Opa3HOM, CJIOBECHOM, rpaduyecKkoM, 3Ha-
KOBOM U CHMBOJIMYECKOM BHUJIE CIIOCOOCTBYyeT
HaWwIy4dlleMy ee IOHHUMAaHHUIO U IIPOYHOCTH
YCBOEHUS.

B coBpeMeHHBIX HCCIEIOBAHUSIX BBIJIE-
JIIOTCSA CJIeZyIoIye MOJIeNIU TIpeZiCTaBIeHus
nHpOpMAaIUU: JIOTHYecKas, MPOAYKIMOHHA,
ceMaHTHyeckas, GppeiimoBas. 113 nepeuncsen-
HBIX MO7IeJIel HanboJIbIled NHPOPMAITMOHHON
€MKOCTBIO, YHUBEPCATbHOCTBIO U MHTETPATUB-
HocThI0 oOnamator ¢peiimbr  (P. B. I'ypuna,
A. A. Ocraneiko u zp.). ®peliMoBbIl c10cO6
CUCTEMATH3AIUU U HATJIAHOTO OTOOpaKeHUs
yueObHOU WHMOpMAIUH OCHOBBIBAETCS HA BbI-
SIBJIEGHUH CYIIECTBEHHBIX U CTEPEOTHITHBIX CBS-
3ell MeXay 5JIEeMEeHTaMH 3HAHUS U CO3/JaHHH
JOCTATOYHO «IKECTKOU» W YHHUBEPCAIBHON
CTPYKTYPBI, UCIOJIb3YEMOH JJIsI KOHCTPYHPO-
BaHUsA cofep:kaHus oOydeHus. I[TOCKOJIBKY
¢dopmupoBanrue 0060COOJEHHBIX  «IIOPITUK»
yueOHOro Marepuasia MOAyJs TpebyeT BCeCTo-
POHHEH cHCTeMaTHU3aluyd 3HAHUM U KX IIpe-
3€HTAIlUd B XOPOIIO CTPYKTYPUPOBAHHOM
u tH(POPMAIMOHHO CKaTOU (popme, mpU IPO-
e€KTUPOBAHUM COZIeP’KaHUs YUeOHBIX 3JIeMeH-
TOB MOJYJIBHOM IIpOTPaMMBI IIeJecO00pa3HO
IIpUMEeHATh UMeHHO (¢pelimbl. B pesysnbrare
aHaM3a ¥ 0000IeHNs OIBITA UCIOIb30BAHUSA
(dbpeiimoB B 06yueHUHN MBI MPUIILIA K BBIBOJIY,
yTOo paboTa ¢ STUMH MOJIEJIAMHU IIpeZCTaBIIe-
HUSI WHOOPMAIUU CIHOCOOCTBYET Pa3BUTHUIO
MaMATA W BHUMAHUSA, IOBBIIIAET CKOPOCTH
BOCIIPUATHS U 3allOMHHAHH, CIIOCOOCTBYeT
Pa3BUTHIO CHCTEMHOTO MBIIIEHUs, YMEHUN
BBITIOJTHATh Pa3HOOOpa3Hble WHTEJIEKTYaJb-
HBIe Ollepanyy, IO03BOJIAET CO37aBaTh OoJjiee
YETKHE CTPYKTYPHO-JIOTHYECKHE CXEMBI, UTO,
B CBOIO OU€pe/lb, CO3JA€T YCJIOBUS JIJIsI OITHU-
MHBAIUH COIEPIKAHUSA YIeOHOH! TUCITUTIIHEI.

Uccnenys  ocobeHHOCTH  (ppeitMOBOTO
MIpe/ICTaBJIEHUs 3HAHUU, MBI Oy/IEM OIHPAThCS
Ha IICHUXOJIOTHYECKHE OCHOBBI MBICJIUTEIBHOMN
nesaresnbHOCTH. COBpEMeHHbIe HEHPOIICUXOJIO-
TUHU YTBEPKIAIOT, UTO «00yueHue 3G GEKTUBHO
TOT/Ia, KOT/Ia ITOTEHIINAJ MO3Ta YeJoBeKa pas-
BHUBAETCS Yepe3 IIPeOJi0JIeHNe WHTEJUIEKTY-
aJIbHBIX TPYJHOCTeH B YCJIOBUAX IIOHMCKA

CMBICJIA Yepe3 YCTAaHOBJIEHUE 3aKOHOMEPHO-
creii» (1, c.87). IIpomuecc u3ydeHUs HOBOTO
Marepuajia MOKHO IPEICTAaBUTh KAaK BOCIIPHU-
situe B 06paboTKy HOBOHM MHGMOPMAIUY ITyTeM
€e COOTHECEHHUs C MOHATUIMU U CIocobaMu
JIEWCTBUH, M3BECTHBIMHU OOydJaroIemycs, Io-
CPEZICTBOM HCIIOJIb30BAHUS OCBOEHHBIX WM
WHTEJUIEKTYyaJIbHBIX orepanuii. [loctynarorias
B MO3T II0 Pa3JINYHBIM KaHaIaM WHGOPMAIU
KOHIIENITyJIN3UPYeTCA U CTPYKTyPUPYeTcH,
YTO TPUBOAUT K 0OPa30BaHUI0 B CO3HAHUU
cereii. HoBas wuH}OpMANUsa BCTpanBaeTCs
B CYIIIECTBYIOIINIE KOTHUTHBHBIE CXEMBI, IIpe-
obpasyeT ux u (popMUpyeT HOBble KOTHUTHUB-
HBIE€ CXEMbl U WHTEJUIEKTyaJIbHbIE OIEePAIUU.
IIpu 5TOM yCTaHABIUBAIOTCSA CBA3U MEXIY W3-
BECTHBIMH MOHATUAMH U CIIOCOOAMMU JIeHCTBUMN
U HOBBIMU 3HAHUSIMH, BO3HUKAET CTPYKTypa
HOBOTO 3HaHUA. YTOOBI H3YYEeHHBI MaTEPUAIT
«BCTPOWJICSI» B KOTHUTUBHBIE CXEMBbI 00yJaIo-
IIerocs, ero Hajio MPaBUJIbHO 3aKPEeIUTh B Ia-
MATH C IOMOIIBIO YCTAaHOBJIEHUA CBs3eH, cy-
MIECTBEHHBIX I JaHHOW WHQOPMAIUU.
®DpeliMOBBIE CX€MbI HANPABJIEHBI HA BBISABIIE-
HUe TaKUX CBS3eH U MpeJCTaBJIeHUEe UX C I10-
MOIIBI0O TpapUUECKUX WJIM CHMBOJIBHBIX
CTPYKTYp. YMCTBEHHbIE peIpe3eHTAIlul BO3-
HUKAIOT U XPAHATCS B CO3HAHUU B BUJIE OIlepa-
TUBHBIX €IUHUI] 3HAaHUH (00pasoB, mpecTaB-
JIEHUH, CKDHUIITOB, COKPAIEHHBIX PEUYEBBIX
0060poTOB U 7p.). OHU GOPMUPYIOTCS B OCHOB-
HOM C IIOMOIIIO BU3YQJIbHOU WJIM SI3BIKOBOU
nHbopmaruu. Takve cBepHYTbIE TEKCTHI, JIO-
THYeCKHe CXeMbI, 00pa3bl-3HTPAMMBI, OIHCA-
HUS TIPOLelyp U SIBJIEHUH, BOCIPUATHE KOTO-
PBIX IO3BOJIsIET OBICTPEe M KauyeCTBEHHee yC-
BamMBaTh HOBBIE CHCTEMBI MOHATHH, CIOCOOBI
JIEUCTBUH W WHTEJUIEKTyaJIbHbIE OIlleparuu
MOTYT OBITH CO3ZaHBI B Pe3yJibTare (PpeiMoBo-
IO CTPYKTYPUDOBAaHHA W IIPE/CTaBJIEHUS CO-
Zep:KaHusa o0yueHus.

ITpu pabote ¢ ppeiiMoM B XO7ie CIOKHOU
QHUIUTUKO-CUHTETUUECKOU /IesITeJIbHOCTH KaK
00y4JaroIero, Tak 1 06y4aeMoro OCyIiecTBIIs-
eTcsl CBOpaynBaHue BepOaIbHON MH(pOpMann
B CKaTble CJIOBECHBIE TEKCTHI, MEPEBON Bep-
6aspHOM MHOOPMANMH B 0Opa3HYyI0, CUHTE3U-
pOBaHUeE I[EJIOCTHOH CHUCTEMBI 3JIEMEHTOB 3Ha-
HUH €O crienudpUIeCKUMU CBA3SIMH U OTHOIIIe-
HusiMu. OCBOeHHE TMEePEYNCIEHHBIX BUJIOB
MBICJIUTEIPHOU JIESITEIbHOCTH, 2 TaKXKe Olle-
panuil Mo KOHKPETU3aIUU CMBICJIOB, pa3BOpa-
YUBAHUIO JIOTUYECKON IEMOYKU Pa3MBbIIILIe-
HUH, ONHCAHUIO OOpa30B M WX IPU3HAKOB
C IIOMOIIbI0 BepOaJIbHBIX CpPeicTB 0OMeHa WH-
dopmanueit hopMHUpPYET MPOAYKTHBHBIE CIIO-
coObI MBIIIUIEHUSI, CTOJIb HEOOXOAMMBIE YesI0-
BEKy IpU COBPEMEHHBIX TEMIIaX Pa3BUTHUSI
HayKU, TEXHUKU U TEXHOJIOTUH.

IIpornecc pazpaboTku GperdMOBBIX MOJIe-
JIell TmpejcTaBJIeHUsA 3HAHUHU CBA3aH CO Clie-
nuUUeCKUMHU IpobeMaMy, KOTOPHIM CJIeJTy-
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€T yZIeIuTh ocoboe BHUMaHue. Kak yxxe orme-
YyaJioCch HAMU BBIIlle, KOHCTPYHUPOBaHHUe dpeii-
Ma OCHOBBIBAeTCsA Ha CJIOKHOM aHAJUTHUKO-
CUHTETHYECKOU JIeATEIHHOCTH Pa3paboTUnKa,
B IIpOIlecce KOTOPOH OCYIIECTBJIAIOTCA CBOpA-
yrBaHue MH(pOpPMAINH, ee KOJJUPOBAHUE, CXe-
MaTU3alUs U CUHTE3UPOBAHHUE I[EJIOCTHOM
CUCTEeMBbI BJIEMEHTOB 3HaHUU. Vcrnoap3oBaHme
dpeiima B mporecce yueHus: TpeOyeT OT 00y-
YaeMOro AaHAJOTHUYHOH MBICJIUTEIBHON Jiesi-
TeJILHOCTU I10 M3BJIEYEHUIO 3HAHUS U3 CXEMbI
U pa3BOPAYMBAHUIO CMBICIA, 3DIEKTUBHOCTD
KOTOPOU 3aBUCHUT OT 3HAKOBOU (HOPMBI IIpeJi-
craBieHus 3HaHUA. CBA3aHO 3TO C TeM, UTO
OCHOBHBIM MOMEHTOM IIPU OOYUYEHHUHU MBIIILIe-
HUIO SBJIIETCA BKJIIOUEHUE OIPEZeJIEHHbBIX
3HAKOBBIX CPEJICTB U CIOCOOOB JI€ATEIHBHOCTH
CHHUMHU B JeATeJbHOCTh yueHUs. [lelcTBU-
TEJIBHO, MPOIECCHl PellleHrs Y4eOHBIX 3a7ad,
3aJAHHBIX OIPEIEJIEHHBIM TEKCTOM YCJIOBUU,
TpebyIOT nepexoda om mekcma ycaosuil K 8bl-
PaxceHusM TeX 3HAKOBbLLX CUCMEM, B KOTOPBIX
9T 33/1a4¥ MOTYT OBITH PEIIeHbl, a 3aTeM ne-
pexoda om 3THX 3HAKOBbIX cucmem K 0bveK-
MUBHLIM CUMYAYUAM.

Pasznnunpie popMabHble 3HAHUS 3HAUM-
TeJILHO OTJIMYAIOTCA APYT OT JIpyra IO CTPYK-
Type 3HaKOBOro MaTepuasa. [Ipu aTomM Beskas
3HaKoBas (hopMasibHAsI) CHCTEMA, KaK YKa3bI-
BaeT B cBoux HayuHbIx Tpyzax [I.II. Ilex-
POBUIIKUH, sBJsIETCS 0cob0il onepamugHoll
cucmemoul, B KOTOPOH U ¢ KOTOPOH JIEHCTBYIOT
COBEpIIIEHHO WHAayYe, YeM C peaJIbHbIM O0BeK-
TOM, B3HAHUSI O KOTOPOM 3a(pUKCHPOBAHBI
B IIpe/IMeTe KOHKPETHOU HayKu. [[JIs1 pelieHus
METO/IOJIOTHYECKUX MPOOJIeM IpeICTaBIeHUs
3HAHUU HECOBIIQJIEHNE H300pa*KeHUs CTPYK-
Typbl OOBEKTa C caMUM OOBEKTOM JIOJIKHO
OBITh OCO3HAHO KaK IMPHUHIUI (HAIIpUMED, yC-
TAHOBJIEHHBIE IIPOIEYPhl UTEHHUA YEPTeKeH
MIO3BOJISIOT TIEPEXOJIUTH OT OJTHUX IPOEKIUH K
OPYTUM WU OT IIPOEKIIUU K CAMOMY OOBEKTY).
Takum o6pasom, 8cskuil cnocob cuHmesa
3HAHUIL 0KA3bIBAEMCS JHCECMKO C8A3AHHBIM CO
cneyuguueckum cnocobom ux noayuveHus:
JTOJKHBI CYIIIECTBOBATH IIPOIIETyPhI IIEPEX0IOB
MEXIy Pa3JUYHBIMH MPeJCTABJIEHUIMHU
Y 3HAHUSIMU, YTO O3HAYAET BO3MOKHOCTD yCTa-
HOBJIEHHS MEXK/Ty HUMU OTIPeZIeJIEHHBIX CBI3EH.
IIpouedypwvt abcmpaxyuu u npouedypwvl CUH-
me3a, TOJIyYeHHbIE TOCPE/ICTBOM abCTPAKIUU
MpeZICTaBJIeHUH U 3HAHUU, 001#CHbL 00PA308bl-
8amb eOUHDbIIl NO3HABAMENbHBLI MexaHu3M (4).

Bcé BhIlIECKA3aHHOE UMEET HEIOCPE/ICT-
BEHHOE OTHOIIIEHUE K IMpobjieMe KOHCTPYHPO-
BaHUs (peliMa Kak u300pajceHus 3HAHUU
B CBEDHYTOM BWJI€, BKJIIOUAEMOTO B JIEATEJIb-
HOCTb MbIIUIeHUs. JleHCTBUTENBHO, 0cob0e
HazHaUYeHNe 3TOro n300pakeHUsd, crenuduka
MPOLEAYP €ro CO3AaHUA U yHoTpebseHus Jie-
JIAIOT er0 HOBOU eJIMHUIIEN CHCTEMBI HAyYHOTO

npeamera. CrenwaspHO  KOHCTPYHPYEMOE
mpezicTaByieHre 00bekTa (hpeiim) He sABJIsIETCS
y)Ke 3HaHUEM B TOM BHJE, B KOTOPOM ObLIH
3HAHUA B IPEANIECTBYIONIUX 3HAKOBBIX (POp-
Max, OHO HMMeeT CBOH COCTaB, CTPYKTYpPHbIE
CBA3U U OTHOIIeHUs. Takum oOpa3oMm, mepen
HaMH JIEXKUT 33/lavya W3JIOKEHUS OCHOBHOU
uzeu o0beAMHEHNs 3HAHUH TIOCPEICTBOM H30-
OpaskeHHs 00BEKTA B BUJIE MOOCALHOLL CXeMbl C
HCIOJIb30BaHUEM ee crenuduuecknx QyHK-
WA U cTpoeHus. [IJ1 5TOTO 3HAHUS JOJI?KHBI
OBITh TIEPECTPOEHBI B COOTBETCTBUU C MPEATIO-
JlaraeMoil CTpyKTypoll oObekTa (dpeimom).
OTcrozia ciieiyeT, 9To CTPYKTYpy dpetima He-
00XOIMMO MPEJCTABUTS €Ille JI0 TOTO, KaK Hau-
HeTcsl paboTa IO IepecTPOHKe U CHHTe3Y
nMeomuxcs 3HaHui. [Ipu aToM 8 aHaause u
OnucaHuu Mo0envbHOll cxembl 00ANHCHBL ObIMb
3aduxcuposansvl HaszHauveHue obsvexma u3o-
OpadxceHus u e2o PYHKYUU He MOALKO 8 Om-
HOWEeHUU UCXOOHBIX 3HAHUIL, HO U 8 OMHOULe-
HUU pe3yavmama pabomul — cucmemsvl nepe-
CMpoeHHbIX U 00BeduHeHHblx 3HaHuil. [Tocte
MOJIyYEHUS CIEIUATBHOTO U300paskeHus: 00b-
€KTa HAaUMHAETCS HOBBIM 3TAll MBICIUTETLHON
paboThl — WHCIOJIB30BAaHUE €ro HEIOCPEJICT-
BEHHO JIJI CUHTe3a 3HAHUU U MTOCTPOEHUS HO-
BOTO CHHTETHYECKOTO 3HAHUsA, KOTOPOEe 3aTeM
MpUMEHSIETCS B MPAKTHYECKOH pabore c pe-
aJIbHOCTHIO. 3HaKOBasA popma dpeiima JoKHA
OBITh TaK YCTpPOEHA U TaK OPraHU30BaHA, YTO-
ObI 00ecreunTh IEPEHOC 3HAHUH € U7[€aIBHOTO
obbekTa Teopuu (Mofes M) Ha peasbHblE 00b-
€KThl TPAaKTUKU WIH JIpyrue GopMasbHbIe
s3HaHuA. Co3zlaHNe OpraHW30BAaHHOU U HeCy-
el orpesiesIeHHBIA CMBICTT 3HAKOBOU (DOPMBI
JIOCTUTAeTCsI IEPEHOCOM CBA3€H 3aMelleHus 1
COOTHECEHMsI 3HAHUN BHYTPb (GOPMBI U UX
UMUTANHER C TOMOIIBI0 (PYHKIIMOHATBHOUN
CTPYKTYpbl ((popMasibHOM CBS3KH), KOTOpas
duxcupyemes 8 mamepuane 3HaAKO8 U Bbl6-
Asemes 8 npoyecce NOHUMAHUAL Imux Gopm.
Ocobo cienyeT OUEPKHYTh, UTO B IIpoIiecce
npeo0Opa3oBaHus 3HAHUN U3 (QpeliMa MIPouC-
XOZUT IIPOBEPKA €ro CTPYKTYPHI HA yCTOUYH-
BOCTh (YHUBEDPCAJIbHOCTH), BBIABJISIETCS CTe-
IeHb CTEPEOTUITHOCTH BbIZIeJIEHHBIX 00001IeH-
HBIX KOHIIENITOB, CBA3€H ¥ OTHOIIEHWH, YTO,
B CBOIO OYepe/lb, MOXKET HOTpeboBaTh Mpeod-
pa3oBaHUs CaMOTO CHHTETUYECKOTO 3HAHWUA,
T. €. MOJIeJIbHOW cxeMbl ¢periMa. OTMeTUM,
YTO OTCYTCTBUE COOTBETCTBYIOIIUX, CIIEIUATh-
HO BBIPAOOTAHHBIX JIOTUUECKUX CPEZCTB 3a-
TPYZHSIET BBISIBJIEHUE JIEUCTBUTEIBHONU CTPYK-
TYPBI 3HAaHUH U HOPMUPOBaHUE HEOOXOIUMOM
CTPYKTYPHOU MOJIEJIH.

KorHuTHBHBIE 1€ OCBOEHHSA CO/EpIKa-
HUsI 00pPa30BAHUSA OMPENEJISAIOT BO3MOXKHOCTD
HCIIOJIP30BAHMUSA B IIPOIiecce KOHCTPYHPOBAHUS
yueOHOro MaTepuasa CJAeAyIIue MO/eNN
dpeiimos (puc. 1):
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®Ppelim-pamka (OKHO)

®peiim — 102UKO-CMbIC/I08a51 CXeMa

>

®Ppelim-cyeHapull

[T——0

e OKHO C OnpefeneHnem, hopmyson
® OKHO C OMOPHbLIM KOHCMEKTOM
e Cepust OKOH-KaapoB C PUCYHKaMU

e Onok-cxema e CKpuNT
e JIOrMKO-CMbICNOBasi MaTpuLa e anropuT™
e OMOPHO-Y3M0Bas Cxema e OnucaHue

Puc. 1. Mogenu dpeiimos

n ni>n2

 p=90

" 1
ny mpo: Y

ne 4> Ty

Puc. 2. ®peiim B BUAE CEpUM KaAPOB, UNAKOCTPUPYIOLLAIA ABIIEHNE MOMHOO BHYTPEHHETO OTPAXeEHNs CBETA

1) dpeliM-paMKy — IJI1 aKyeHmMuposa-
HUS 6HUMAHUS HA BOCIIPUHUMAEMOM TEKCTe,
8bloeneHUsl NPUUUHHO-CAe0CMBeHHbIX c8sa3ell
Mexny (U3UMUECKUMH BeJIMYMHAMY; CUCTe-
mamusayuu, 06006wWeHuUs U YnAomHeHUsl UH-
dopmayuu;

2) (perM — JIOTHKO-CMBICIOBYIO CXEMY —
Ui onpedeneHus cCmMpykmypbl y4eOHON WH-
dopmaruu, ycmarosneHus uepapxuu u ces-
3eil ee anemeHmos, cucmemamudayuu 3Ha-
Hull, passumusa aHAAUMUKO-CUHMEeMUYecKux
ymeHuil, aKyeHmuposaHuss 8HUMAHUS B TIPO-
1[ecce OCBOEHUsI y4eOHOTO MaTepHasia Ha OCHOB-
HBIX CTPYKTYPHBIX 2JIEMeHTaX HH(POPMAITHH;

3) dpelim-cuieHapuii — I ycmaHosene-
HUA npoyedypul 8biNoAHeHUA 3adavu uau deti-
cmaus, GopMuposaHus U pa3sumusa YyueOHlx
ymeHuil, 0oc80eHUA U cucmemMamu3ayuu 3Ha-
HUll TI0 JIUCIUIUIHHE, YCMAHOBAEHUS 3AKOHO-
MepHocmell cobbimuil uau npoyeccos, paseu-
mus 102u1ecKo20, Npob.1eMHO20, MBOPHUECKO-
20 MblillreHUs O0yJaIOIIHXCA.

Dpeiim-pamka TpeCcTaBaser coboi
«OKHO», B KOTOPO€ 3arpy’KaeTcs OIpe/iesieH-
Has yuyeOHas nHGOpMaIus.

Ui axyeHmMuposaHus 6HUMAHUS Ha
BOCIIPUHUMAeMOM TeKCTe B PaMKy MOXKHO 3a-
KJIIOUHTH OIpe/iesIeHNsT PU3UUECKUX BEJTUUNH,
¢dopmynmpoBkn (pusmUecKUX 3aKOHOB, ¢Op-
MyJIbl. BbIiesieHre B TEKCTe OCHOBOIIOJIATaro-
IIUX eIUHUI] yIeOHOTO 3HAHUS HEe TOJIBKO I10-
BBIIIIAET HATJISTHOCTD OIPEJIeJIEHHON yueOHOU
nHGOPMAIUU, HO U CO3/IaeT MPEANOChUIKU JJIs
¢dopmMupoBaHUs CUCTEMbI 3HAHUH.

IOna cucmemamusayuu, obobweHus u
ynaomueHus uH@dopmayuu B PaAMKy MOXKHO
3arpy3UTh OIOPHBIH KOHCIIEKT IO Y4eOHOMY
COZIEPIKAHUIO MOJYJIs, KOTOPBI COZIEPIKHUT OC-
HOBHBIE 3HAHUSA, PACIIOJIOKEHHBIE B JIOTHYE-

CKOU TIOCJIEZIOBATEJIPHOCTA M OTOOpa’KEHHbBIE
MPEUMYIIECTBEHHO ¢ TIOMOIIbI0 TpapUUeCKUX
CPefiCTB, CXKATBIX W CHUMBOJIBHBIX TEKCTOB
(cBepHyTOE 3HAHWE, HATJIAZHO U SIPKO IPE.-
CTaBJIEHHOE).

Jnsa  ewvldeneHus  NpuuuUHHO-CACOCT-
BEHHbBLX cBs3ell MeKAY (PUBUUECKUMU BETUYU-
HaMU B PaMKy MOKHO IIOMECTUTHh PHUCYHOK,
OTOOPAKAIOIIUN CUTYAIHIO B CEPUU OTTHCAHUA
SIBJIEHUSI WJTU TIpoTiecca (puc. 2).

Dpeiim — A02UKO-CMBbLCA0BAA cXema
BBIMOJIHSAET (PYHKIMU CKeJleTa, KapKaca, ycra-
HaBJIMBAIOILEro Haubojiee TUIIMYHBIE, 3HAYM-
MBbI€e, CHCTEMOOOPA3YIOIINE CBI3U MEK/TYy CMBbI-
CJIOBBIMU STYEHKAMU.

s cucmemamusayuu 3HaHuil, paseu-
mus aHAAUMUKO-CUHIMEMUYeCKUx YmeHull
00yJarouxcs CTPYKTYPHUPOBaHUE YIeOHOTO
COZIEPKAHUsI MOKHO OCYIECTBUTH C TIOMOIIIBIO
JIMHEUHBIX WJIM MHOTOMEPHBIX JIOTHUKO-CMBIC-
jgoBeix Martpul] (B. 9. Illtefinbepr wu ap.).
B IMHEWHBIX CTPYKTypax YILIOTHEHHBbIE yueO-
HbIE 3HAHUSI, BbI/IEJIEHHBIE 110 OIIPE/IEIEHHOMY
OCHOBAHMIO, YIOPSAOUYEHHO PaCIIOIaraiTcs
BJIOJIb OfHOH ocu. IIpumepom dpeiima — yu-
HEWHO! MaTPHUIIbI MOKET CJIY;KUTh OCh BpeEMe-
HHM, Ha KOTOPOH OTMeYeHbI BTAIlbl Pa3BUTHA
HAyYHOTO IIO3HAHWA B ONpeJeIeHHON obsac-
. OpeliMbl — MHOTOMEDHBIE MATPHUIbI KOH-
CTPYHPYIOTCsI Yallle BCero B BUje TabOJIMI], OC-
HOBAHHBIX Ha CpaBHEHUU WIH 0000IeHun
CTPYKTYPHBIX 3JIEMEHTOB 3HAHHA.

Il akueHMupo8aHus 6HUMAHUS B TIPO-
1ecce OCBOEHHs y4yeOHOTO MaTepuajia Ha OC-
HOBHBIX CTPYKTYPHBIX 3JIeMeHTax uHdopMa-
WU cojiepkaHue OOydeHUus MOXKeT ObITh
MIPE/ICTABJIEHO B BHJIE OIIOPHO-Y3JIOBBIX CXEM.
Hanpumep, B I[eHTpPe CXeMbl MOXKET pacrioJjia-
ratbCsa OOOOINEHHBIH KOHIIEIIT, COOTBETCT-
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BYIOIIUH TEMeE WJIHN Pa3Jeily MUCIUILUINHBI, OT
KOTOPOTO PaZiMajibHO PACXOMAATCS JIyUd, yCTa-
HOBJIEHHBIE B COOTBETCTBUU C OIIPEIeIEHHBIMU
CTPYKTYPHBIMU 3JIEMEHTAMHU 3HAHHUH (HaydHBbIE
(axThl, TOHATHSA, 3aKOHBI U Teopun). Ha kak-
JIOM JIy4e C TIOMOIIBIO Y3JI0B MOXKHO BBIJIEJTUTH
KOMITOHEHTHI JAHHOTO 3JIEMEHTa 3HAHMUS.

Jlnst onpedenenuss cmpykmypwt YyuebHoll
uH@opmayuu, yCTAaHOBJIEHUSI UEPAPXUU U CBS-
3eH ee BJIEMEHTOB CoJiep:KaHUe 00yJeHUs] MOXK-
HO TIPEICTAaBUTH C TIOMOIIBIO OJIOK-cXeMbl. [laH-
HBIA BuA dpeiiMa MOKeT ObITh IPUMEHEH IpU
M3YUYEHUU TEOPUH, sIBJIEHUH, moHsTui. Hampu-

0;A~AV

MpyMeHeHe Teopuu;
CIE[ICTBUS 13 TEOPUN

AV

/3obapuyeckuit npoLiecc
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Mep, IPU U3yYeHHH (PUBUYECKUX BEJTUUWH, OT-
HOCSAITUXCA K 3JIEMEHTY 3HaHUA «IIOHATHE», MO-
TyT OBITh BBIIEJIEHBI CJIEAYIONIHE CMBICTIOBBIE
STYEUKU: OCHOBAHKE TEOPUU — s/IPO TEOPUU —>
mpmwiokeHne Teopun (o M. A. YomaHoBy).
AHaJIOTHYHAS CTPYKTypa MOXKET CTaTh OCHOBOH
JIOTUKO-CMBICJIOBOTO (peiiMa usydyeHus pusu-
YeCcKoro 3akoHa (puc. 3).

[IpuBesleM  mpuMep  HCIOJIB30BAHUSI
@peiima B BUsE 6.10K-cxembl st GOPMUPOBa-
HUsT 0OOOIEHHOIO TPEZCTaBJIeHUsA O HOBBIX
KOTHUTHUBHBIX dJIeMeHTax (puc. 4).

0;AU~AT

30Tepmmyeckuin npoLiecc
AT

AnmabaTiyeckuit npolecc

MpyMeHeHWe NepBoro Hayarna TepMoanNHaMIKI K N3onpoLieccam

fAnpo Teopum

MepBoe Havano TepMoaNHaMUKL
Q=AU+A

1r

2 _ 3aKoH coxpaHeHns SHeprn. [a30BbIe 3aKOHbI.
§ = dusnyeckme BeNMUMHbI: KONMYECTBO TENMOTLI Q, BHYTPEHHSS aHeprus cuctembl U,
% § paboTa cucTEMbI Haf, BHELUHUMK Tenamin A, AaBnexue p,
o TepmMoaVHamuyeckas Temnepatypa T, o6bem V.
Puc. 3. Cxema chpeiimMa no 13y4eHnto NepBoro Havasna TepMoaNHaMMKH
OneMeHTbI Lieny nepemMeHHoro Toka
Pe3ucropbl KonpeHcaTopbl KaTywkn uHgykTMBHOCTM

\

v

~

o (ObnagakT akmueHbIM conpomuesieHuUeM
e He ebi3bigatom cdeue ¢ha3 konebaHuit
CuIbl TOKA U HanpsikeHus

O6nagarT peakmueHbIM conpomuesieHuem
Bbi3bieatom cdeue ¢ha3 konebaHuit
CUIbI TOKA U HaNpsiKeHus

Puc. 4. ®peiim B BuaE 6rok-cxembl, 0TODPaxatoLuil SMeMEHTbI LIENN NepeMEHHOr0 Toka
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AKTVMBHOE CONPOTUBIEHNE
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Ha akmueHom conpomusneHuu konebaHus cunbl Toka coBnagaT
no ¢hase ¢ konebaHNAMN HaNPSKEHUS

lm ﬁ l—I sin ot U
S

SRS

_ sinot " R

Puc. 5. ®peiiM B B NOTMKO-CMbICTIOBOM CXEMbI, MPEACTaBNSOWMA 0606LLeHe yuebHOro MaTepuana
M0 U3YYEHWNID aKTUBHOTO COMPOTUBIEHMS B LIENN NEPEMEHHOTO TOKa

YTo6bI TOMOYH OOYYAIOIIUMCs CKOHI[EH-
TPUPOBATh HOBYI WH(GOPMAIUIO U CO3/IaTh B
CO3HAHUH €€ CTPYKTYPY, MOKHO HCIIOJIB30BATh
¢peiim B BUJIE JIOTUKO-CMBICJIOBON CXEMBI, TI0O-
MeIEHHOH B paMKy (puc. 5).

Takue cxeMbI-0000IIEHUsl, ¢ HAIIEH TOY-
KU 3pEeHHs], OYeHb BAYKHBI, TIOCKOJIbKY CTAaHOB-
JIeHV€e TIOHSTHS, CBSI3bIBAHWE CMBICJIA CO 3HA-
KOM TPOUCXOJUT TOT/A, KOTZA OOyJaroIrics
MMEET BO3MOXKHOCTH OXBAaTHUTh CTPYKTYPY CO
BCEMH BJIEMEHTaMH, C KOTOPBIMH OHA CBS3aHA,
ITOCKOJIbKY IIPOIECC TOHMMAHUS 3aKII0YaeTCs
B YCTAHOBJIEHUU OTHOIIEHUH, BbIJIEJIEHUU
IJIABHOTO, B TIEPEXO/IE OT OT/EJIbHBIX DJIEMEH-
TOB K cMbicay nesioro (JI. C. BeIroTckui u aip.).

Ocobo ciieyeT OCTaHOBUTHCA Ha (pew-
MaX B BHJI€ JIOTUKO-CMBICJIOBBIX OJIOK-CXEM,
Mpe/IHa3HAYEHHBIX 7711 GOPMHUPOBAaHUA ¥ 00Y-
YaIIMXCA YMEHUH (POPMYJIMPOBAThH 3aKOHBI U
omnpezieseHus: GU3HMYECKUX BeqHuruH. Dopmy-
JIIPOBKU OIIpeJieJIeHni OOBIIMHCTBA (GU3H-
YeCcKuX BEJUYMH U (PU3UUECKUX 3aKOHOB (3a-

KOHOMEPHOCTEH) MMEIT CXOJHYI0 CHHTAKCH-
YECKYI0 CTPYKTYPY — HUMEHHO IO3TOMY OTKPHI-
BaeTcs BO3MOXKHOCTH C€O3/1aTh (HPEeHMOBYIO
cxeMy A 3allOMUHaHUuA (QyHKIMOHAJIBHOU
CBSI3U MEXJy BeJIUYnHaMu. PaspaboTaHHbBIE
Hamu (GpeiMOBbIE CXEMbBI-OMOPHI /1A HopMYy-
JIMPOBAHUS 3aKOHOB U OIpesieIeHUH (pusnye-
CKUX BEJIUYUH COJIEPIKAT: 1) YCTOMYHUBHIE DJie-
MEHTBI, OTHOIIIEHUSI MEK/IY KOTOPBIMH Cyliie-
CTBEHHBI; 2) CTEPEOTHUIIHbIE, 00s3aTeIbHbIE
CJI0Ba WM CJIOBOCOYETAHUs, HeOoOXOAUMbIe
JUIsl YCTAHOBJIEHUSI OTHOIIEHWH MEXIy 3Jie-
MEHTaMH CTPYKTYPbI; 3) YKa3aHHe HalpabJie-
HUS CBS3H CMBICJIOBBIX 3JIEMEHTOB (dpeima.
®peliMOBBIE CXEMBI B3AUMOCBSI3U (DUBUUECKUX
BeJINYUH (pHC. 6) U CXEMBI, ITPpeHA3HAYEHHbBIE
71 GOpPMYJIMPOBaHUSA ONIpeseeHui dpuszmye-
CKHUX BEJIMYUH U (PUBUUECKUX 3aKOHOB (pHC. 7,
8), TOJ>KHBI IPETHABIATHCA 00yJaOIIIMCs Ha
MEPBBIX 3AHATUAX 10 MOJAYJIbHOU TEXHOJIOTHUU
(c obbsacHeHmeM cmocoba pabOTBI ¢ HUMH
U 06s3aTeTbHBIM TPEHUHTOM).

1 1
= |1 ° o | — OTHoWeHMe — —
npousBefeHve > >
Puc. 6. peiiMbl CBA3EN 1 3aBUCUMOCTEN MeXAY (DU3NYECKUMM BENUYMHAMM
— U3NIECKas BENMUUHA |£|> YucneHHo paBHas / ':D NpOu3BeaEHMIo / %> e 5
obpatHas OTHOLLEHMIO
Puc. 7. Obwwas dpeitm-cxema Ans hopmynnpoBaHus onpeaeneHunini hnsnyeckinx BenuimnH
npon3BeaeHnto /
OTHOLLEHNIO
»| YMCNEHHO paBHa 1] ulx o
CymMme / pasHoCcTu

Puc. 8. Obwwasn dpeiim-cxema Ans hopmynnpoBaHmns pU3n4ecKoro 3akoHa
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dpeiim-cyeHapuil npeaHA3HAYEH s
(dokycupoBaHusA BHUMaHUSA Ha CTEPEOTUITHOH,
MOBTOPSIIOIIEHCS MPOIelype, MOCIe0BaTE b-
HOCTHU CUTYaIU{ WU OIl€PAIHi.

g yemanosaenus npoyedypsvl 8binoa-
HeHusa 3adavu (delicmeus) MOXKHO IPUMEHSTh
(ppelMBI-CKPUNTEI, COAEpIKAIIKe OINCAHUE
QJITOPUTMUYECKUX IPEANUCAHUN C TOMOIIBIO
OTIpeJIeJIEHHOTO sI3BIKA Iepefaun HHbOpMa-
nuu. IlpumepamMu mpouenypHBIX GpeiMOoB
mpu o0ydeHUn QU3UKe MOTYT CJIY:KUTh OIKCA-
HUe T0CJIeZI0BATEIBHOCTH MTOAAYH 3JIEKTPOIIU-
TaHUA HA SKCIEPUMEHTAJIBHYIO CXeMy WU UH-
CTPYKIIHII JEUCTBUU B CJIydae IIOPaKEHUs
BJIEKTPUYECKUM TOKOM.

Insa gopmuposarus u passumus yued-
HbIX YMeHUll, 0C80eHUSl U cucmemamu3ayuu
3HaHUIl TIO AUCIUIUINHE MOKHO KOHCTPYHPO-
BaTh (HpPERMBI-AJITOPUTMBI. AJITOPUTMUUECKHE
¢peiivbl oTIMUaoTeA OT (HPerMOB-CKPHUIITOB
Ipesk/ie BCEro TeM, 4To paboTa I0 3a/laHHOMY
anroputMy TpebyeT OoT 00yJaroInerocsi BBIIOJI-
HEHUs PA3HOOOPA3HBIX HHTEJUIEKTYAIbHBIX
omeparui U akTyaJaus3aluy Ipyrux Gpeimos (B

TOM YHCJIe U MPOLEAYPHBIX), T. €. OCYIIECTBIIE-
HUs B OOJIbINIEl MU MEHBIIIEH CTeleHN TBOpUe-
CKOM JleATepHOCTH. HanpumMep, Ipy U3y4eHUN
SIBJIEHUS 9JIEKTPOMArHUTHON MH/IYKITUH MOXKHO
HCIIOJIb30BAaTh  QJITOPUTMHYECKUU  ¢peim
«IIpumeHenne mpaBwia JleHa», MOCIEHUM
MPEANUCAHUEM KOTOPOTO  aKTyaJIn3UPYeTcs
dpetim  «OrmpeniesieHe HapaBJIeHUs] JUHUN
MAarHUTHOH WHJYKIMH IO TPABWIy IPAaBOTO
BuHTa» (pHC. 9).

TUOUYHBIMU TIPEACTABUTEISIMU JTAHHOTO
BHUJIA CIIEHAPHBIX (PeiMOB SBJISIOTCS AaJIro-
PUTMBI peleHus 33/1a4 Mo ¢GU3UKE, PACCMOT-
peHHble B TPyZAaX MHOTHX HCCJIEZOBATENIEH.
CTepeoTUITHOCTh AJITOPUTMUYECKUX (periMoB,
HCIIOJIB3YEMBIX VI OOyUeHUsI YMEeHHIO pelaTh
3a1a4H, MPOSIBIISIETCS B YHUBEPCATBHOCTU yC-
TAHOBJIEHHBIX NPEAINUCAHUNA JEeUCTBUN W WX
IIOCJIEZIOBATEIFHOCTH JIJIsI PEeIleHus 3a7a4 OIl-
penenenHoro kyiacca. Ha ocHOBe clleHapHBIX
(periMoB-aTOPUTMOB MOKET OBITH paspabo-
TaH KOMILJIEKC y4eOHO-MeTOAMYEeCKUX MaTe-
pUaJIOB /ISl OOYYAIOIMIMXCS IO BBITOJTHEHUIO
J1abopaTOPHBIX pabOoT.

~

1. Onpepensiem HanpasneHue
UHOYKUUU BHEWHE20 MagHUMHO020 noss,
MPOHW3bIBAIOLLETO MIOCKOCTb KOHTYpA.

2. Onpepensem HanpagneHue U Xxapakmep
U3MEHEHUS BHEWHE20 MagHUMHO20 Noss
(Bo3pacTaeT / ybbiBaerT).

3. YcraHaBnuBaeM HanpaerieHue
UHOYKUUOHHO20 MagHUMHOo20 o,

npenamcmeyru,eco USMEHEHNAM BHELLHErO MardMTHOro nons.

4. YctaHaBnMBaeM HanpagrneHue
UHOYKUUOHHO20 MOKa B KOHTYpe
Mo NpaBWmy NPaBoro BUHTA.

B Y

Puc. 9. ®peitm anroputma npumeHeHns npasuna JleHya
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1. OnbITHbIM nyTem ycraoeneHo: [, , =1, =1, .

= 0603Ha4aeM aMnMTYaHbIE 3HAYEHWUS CUMbl TOKA Ha BCEX dNEMEHTaXx Im.

Ob6o3Hauaem aMnNUTYy4HOE HanpsXeHue: Ha akTMBHOM CONpOTUBNEHUMU Umr, Ha VHOYKTUBHOM COMPOTUBIIEHUN Unt,

Ha eMKOCTHOM conpoTuBieHUn Umc. Mpumem Xi> Xe.

2. BbiGMpaem  HauvanbHyl®  OCb,  TOYKY
HanpaBneHue obxoga.

Ms1 ebibupaem 20pu3oHmanbHyr 0Cb, Ha Komopol 0603Ha4Yaem am-
nnumyoHyro cuiy moka.

Ycmarasnusaem, ymo onepexeHue hasbl KonebaHull HanpsiKeHus
no OMHOWEHUK K KonebaHusm cusbl moka 6ydem nokasbigams no-
80POMOM NPOMUB Yaco8ol CMPerKU.

oTCYeTa,

7

Im

OnepexaeTt

prrrrrrrrrT——————

u, i

Orcraet

<

3. OTknagbiBaemM aMnnuTygHoe HanpsikeHue Unr.

Ha akmugHom conpomusneHuu Hem cdguea ¢hadbl MexAy MOKOM U
HanpsikeHueM, noamomy amniumyoHoe 3HadyeHue HanpskeHus Unmr
MbI 0603Ha4YaeM Ha 2opu3oHmarnbHol ocu bes cdsuea ghasbl no om-
HOWEHUIO K amniiumyoe cusbl moKa.

Y

Im Unmr

AN

4. OTknapbiBaeM aMnnuTyaHoe HanpsikeHue Un.

Ha uHdykmueHom conpomugsieHuu konebaHnst Cnbl Toka OTCTatoT OT
konebaHust HanpsikeHus Ha /2. Mepedpasupyem: konebaHus Ha-
NpsxeHus onepexatom KonebaHus curbi moka Ha /2.

[Moamomy omknadbieaem eekmop Um. , nosopavugass €20 npomus
yacogol cmpenku Ha 90 °omHocumensHo 8ekmopa In.

5. OTknapbiBaeM amnnuTyaHoe HanpsokeHne Umc.

Ha emkocmHom conpomusiieHuu konebaHus curbl Toka onepexatoT
konebaHus HanpspkeHus Ha m/2. [Nepedpasupyem: konebaHus Ha-
npsKeHUst omematrom om KonebaHuli curnbl moka Ha 77/2.

Moamomy omknadsieaem eekmop UmL, nogopayusas €20 no yacogou
cmperke Ha 90 °omHocumenbHO 8ekmopa I .

N

UmL

Onepexaet

4\7:/2

w»

Im Unmr

A 4
i 4

N\

Unmt

Umc

)

A\ 4

T

Mg
12

Ortcraet

Unmr i

ui

AN

6. Haxoaum reomeTpuyeckyro CyMMy BEKTOPOB.
Cknadbieaem eekmopa Um. u Umc = nomyyaem

mop (UmL - UmC)‘

8€EK-

\
/ UmL

(UmL'UmC)

nUmC

A

A

A

7. Haxoaum reomeTpnyeckyto CyMmy BeKTOPOB.
Cknadbisaem sekmopa (UmL - mc)u Umr = nomydaem eexmop
Un.

Cdesue chasbi pe3ynemupyrowell amniumydbl HaNPSXKEHUS OMHOCU-
mesnbHO amnaumydbi CUlbl MOKa 8 Uenu Xxapakmepusyemcs yesiom

Q.

Y

-

AN

Puc. 10. ®peitm-cLeHapuin NPUMEHEHNS METOAA BEKTOPHbIX AuarpamMm, Lienoyka noruyeckux npeobpasosaHuil
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Puc. 11. MpobnemHbiin ppeim no Teme «3akoH Oma Ans Lenu nepemMeHHoro Toka»
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s ycmauogaenus 3axoHomepHocmell
cobbimuil unu npoyecco8 MOXKHO TPUMEHUTD
dpeiimbi-onucanus. XapakTepHbIMU YepTaMHu
UX SIBJISIIOTCS BBICOKAsi CBEPHYTOCTh TEKCTa W
MIOCJIEZIOBATEJIBHOCTh (PUKCAIIUU U3MEHEHUS
cutyanuu (WIu IPpUYNHHO-CIIEZICTBEHHOU CBSI-
3U YCTAaHOBJIEHHBIX CYIIECTBEHHBIX BJIEMEHTOB
Tekcra). OperdMbI-OIUCAHUS MOTYT OBITH MIpPeJ-
CTaBJIeHbl B 3HAKOBO-CUMBOJIMYECKOM WJIU
rpadpuvyeckoM BU/Ie C TOMOIIBI0 1UdpPO-
YUCJIOBBIX, QITOPUTMHYECKUX, CUMBOJIbHBIX
JjororpamMm. Hampumep, Aj1s1 OBBIIIIEHUs Ha-
[JIS/THOCTU U YCTaHOBJIEHUs IIOCJIE/[OBATENb-
HOCTHU JIEUCTBUH MOKHO WCIIOJIb30BaTh pa-
MOUHbBIL  Ppelim-cueHapull,  CMBICJIOBBIMU
SYeHKaMU KOTOPOTO SBJIAIOTCA HAUAAbHbLLE
ycaosusn, yenouka .02uveckux npeoo-
pasoeaMuil, KOHEuUHblI pe3yabmam
(puc. 10).

Insa paseumusa sao2uueckoz2o, npobaem-
HO20, MBOPUECK020 MblUL1IeHUs 00yJaIOITUXC
MOJKHO Pa3paboTaTh clieHapHble GpeiMbl pe-
meHus IpobseM, HoIpoOHO PaCCMOTPEHHBIE B
Tpyzax M. A. YomanoBa. Bo ¢pelimax maHHO-
rO TUIMA CTEPEOTUITHBIMHU CTPYKTYPHBIMHU 3Jie-
MEHTaMHU MOTYT SIBJIATHCS aKTyaJIUu3alus Ipo-
6siembl, OpPMHUPOBaHUE 3HAHUA O CHocobax
petieHusi mpo6JieMbl, BBHIOOP peIIeHUs IMpo-
0s1eMBbI U pelieHue npobieMsl (puc. 11).

IIpumenenue dpeliMOB-CclIeHAPUEB, CTPYK-
Typa KOTOPHIX B CBEPHYTOM, CHMBOJITYECKOM,
¢KaToM BuUzle oToOpaskaeT 0600IIEeHHBI KOH-
IEeNT 3HaHUH, TO3BOJISIET 0OyJaroumMcs 6osee
2 dEeKTUBHO CO37aBaTh KOTHUTUBHBIE CXEMBbI,
KOTODBIE JIEKAT B OCHOBE Pa3BUTHUs UHTEJIEK-
TYaJIbHBIX CIIOCOOHOCTEHN UeIoBeKa.

006006111as cKa3aHHOE, 3aMEeTHM, YTO, B 3a-
BHCHUMOCTH OT MeCTa U HasHaueHus d¢peiima
B mporiecce (OPMHUPOBAHUS MOHATHA (U3yde-
HHUY TEOPUH, SBJIEHUA), K BBIOOPY OIpesiesieH-
HOU Mojienu (peliMa W HarIAJZHOMY oToOpa-
JKEHUIO CoJiepsKaHusl oOyUeHUs JIOJIKHBI OBITh
IIPE/IbSBJIEHBl Pa3IMYHbIE IICUXOJIOTO-TIe/a-
rorudeckue tpeboBauwus. IIpu KOHCTpyUpOBa-

NWTEPATYPA

HUY U UCIIOJIb30BAHUU (PPEHMOB CIeIyeT YIU-
THIBaTh, YTO HATJISAHBbIE 0Opa3bl COKPAIIAIOT
IEMU CJIOBECHBIX PACCYXIEHUH U MOTYT CUH-
TEe3UPOBATh CXEMAaTUYHBIH 00pa3 OGosipliei
«EeMKOCTU», VIUIOTHSSA TeM caMbIM HHGpOpMa-
nuio. B mpomecce paspaboTku  yueOHO-
METOMYECKNX MATEPHUAJIOB C  IIOMOIIBIO
(dpeiiMoB HEOOXOIUMO KOHTPOJIUPOBAThH CTe-
meHb 0000IIeHUs cozep:kaHus Oo0ydeHus,
yosmupoBaTh BepOaibHYI0O WHOOpPMAIUIO 00-
pasHOU 1 HA06OPOT, YTOOBI TTPU HEOOXOTIUMO-
CTH 3BEHbsI JIOTUYECKOH Ilenmu ObLIU IOJTHO-
CTBI0O BOCCTAHOBJIEHHI oOOydJaromumucsa. Jlpy-
TUM Ba)KHBIM  aCIIEKTOM  HCIOJIb30BAHUS
(peliMOB AJ1 TIpPeACTABJIEHUSI COJIEPKAHUS
o0yueHUsI ABJISETCA OIpeJieJieHe ONTHMAaslb-
HOTO COOTHOIIEHHUS HATJIAIHBIX 00pa3oB u
CJI0OBECHOU, cUMBOJIBHOU mHpopManuu. Mox-
HO TOBOPHUTDH O €JUHCTBE, B3aNMOOOYCIOBIIEH-
HOCTU YYBCTBEHHBIX M PAlHIOHAIBHBIX KOMIIO-
HEHTOB MBICJIUTEJIBHON JIeATEeJIbHOCTH: Ha-
IsAAHBIe 00pa3hl, KaK YTBEP)KJaeT B CBOHUX
HayuHbIX Tpyzaax T. H.IIlamano, «IO3BOJIAIOT
60Jiee ONEPATUBHO MBICJUTh U (PUKCUPOBATH
pe3yabTaThl  MBICJIUTEIBHON  JIEATETLHOCTU
B CJKAaTOH, SKOHOMHOH ¢opme. B cBoio oue-
penb, TOHATHWHOE MBIIJIEHNE HaIpaBiser
YYBCTBEHHOE IO3HAHUE, JleJaeT ero usbupa-
TeJIbHBIM U CO3U/IaTeIbHBIM» (3, ¢. 62).
ITocTpoenue cucremsl Mosiesied GppeiiMoB,
KOTOpBIE I1e1eCO00Pa3HO HCIIOJIH30BATh IIPU
MO/JIYJIBHOM OOydYeHWH, BBICTYIIaeT KaK CaMo-
CTOATEJIbHAS U OUeHb CJIOKHAS 3a/laua Teope-
TUYECKOTO HccaefoBaHus. YToObl OXBATHUTH
B paMKax €IHMHON CHUCTEMBI IITUPOKHH KpYyT
mpobsieM, He0OXOAUMO 0COOBIM 0OpPa30M CHH-
Te3UPOBATh IIPE/ICTABJIEHUS W MEeTOJbl psja
HAyYHBIX JUCIUIUINH — QU3UKU, MaTeMAaTUKU,
VH)KeHepUW 3HAHWH, ICUXOJIOTHH, MeIaroTH-
KU, HeHpOIlelaroTuKy, JUHTBUCTUKH, BO3pac-
THOU du3uosoruu u 7p. Bmecre ¢ Tem TpyaHO-
CTU TocTpoeHUusA ¢pelMOB U THOCIeAyIoLen
paboThl ¢ HUMH IIOBBIIIAIOT HHTEPEC K CHC-
TEMHOMY HCCJIEZIOBAHUIO ATHX MPOOJIEM.
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