OBPA3OBATETbHBIE TEXHOJIOTHH. Ne 1/2013

@000 e e 0000000000000 00 00 00

79

P. B. T'ypuHa, doyerm YiuaH08ck020 20CY0apcmeerH020 YHueepcumema,

O0KIMOD Nedazouneckux Hayx

METOAWKA KOHCTPYWPOBAHUSA
®PEAMOBbBIX CXEM-OIMOP

®@petim (B IEPEBOJIE C AHTIL.) — 3TO COOPY-
XKEHHE, CTPOCHHE, OCTOB, CKEJIET, KOCTAK, Kap-
Kac, cpy0, CTPyKTypa, CHCTeMa, pama, CTaHWHA,
Kopmyc, pemerdaras cucrema [1, c. 291].
®peiim B 00yueHUM — 3TO KapKacHas CTPYKTY-
pa TpeICTaBIEHHUs CTEPEOTUNHONH YyueOHOH
nHQOpMaIMH TeKCTa (BBHICKA3BIBAHMS, KOMMY-
HUKATUBHOM CHUTYyalluH), conepxkalias ciomovl
(aHI.) — TycThIe OKHA WM CTPOKH (3aroNHs-
eMble YYAIUMUCS TEKCTOM), KJIOYEBHIC CIOBA
KaK CBSI3KM MEX/Ly CJIOTaMU U IPaBUiIa, 3a7at0-
I[Me MEXaHU3M IIPOroBapUBaHUs TEKCTA.

Cnenyer oTMeTuTh: OyKBaJbHOE MPUMH-
THBHOE ITIOHMMAaHHE TepMHHA «(peiM» Kak
pambl ommbouHo. To ecTh BbLIETEeHUE HHDOP-
MAaIUH B KBaJPaTHYIO PaMKy He aeraeT eé ppeit-
MoM. B mepeBome TepMuHa HMEETCs B BHUIY
paMka (paMa) B CMbICIIE OTPaHUYEHHS UCTIONb-
3yeMBIX B CXeMeE SI3bIKOBBIX CPEJICTB — KJII04e-
BBIX TNPEIJIOKEHUM WIM HMX YacTed CTpOroi
KOHCTPYKUMU (JIMHIBUCTHYECKUH Kapkac).
Jpyroe ToikoBaHHE — paMa Kak CI0KHas KOH-
CTPYKIMS, KaK KOPITYC, KapKac BCEH CXEMBL
MarepuaibHbIM aHAJIOTOM M3 KU3HH MOXET
OBITH OKOHHAS pama. PaMbr nMeIOT pa3HooOpa3-
Hble (DOPMBI, ONHAKO KaKAas KOHCTPYKITHS
COCTOMT M3 pELIeTYaToro kKopmyca (0CTOBa)
U CEpHH OTACTBHBIX OTCEKOB-MYCTOT (B (ppeit-
MOBOM CXEME 3TO CIIOTHI).

®peiiMoBas cxema-omopa — 3T0 BU3yald-
3UPOBaHHBIN (hpeliM. PaMmbI-KapKachl M CIOTHI
B HAX MOTYT OBITH pa3HOi GOpMBL.

Kak crxoHCTpynpoBath hpeiiMoByIO cxemy-
OIOpY I KOHKPETHOH memu — (opMupoBa-
HUS y ydamuxcs Kaxoro-mmbo ymenus? Ha-
npuaMep, Ui (OPMUPOBAHUS Y YIAIIHXCS yMe-
HHS QOPMYITMPOBATh M TIOHUMATh (PU3MIECKUE
dopmynsl. [maBHOM MeTomMUeckon 3amaucii
371€Ch ABISIETCS BBIIENEHHE 0000MEHHON y4eo-
HOU MH(OpPMALMK U3 BCETo MaTepyaa yueOH -
Ka 110 ONpeaenéHHOMY TUIy (GopMyIL.

Hampumep, Bo BcéM Kypce GU3UKH MOXKHO
BBIICTUTh ONHOTHITHBIE (DOPMYIBI Pa3IHIHBIX
K03 (UIMEHTOB, BBIPAXKAKOIINE OTHOIICHUE
YaCTH K [IeIoMY: K03 QHUIIMEHT MONe3HOTO AeH-
CTBUA K.ILI. = A,,,00ldy (1) Koddduuuent
orpaxenus k = W, /W,; (2) KBaHTOBBIH BBIXOJ
n=N,IN,. (3)

K atoii ke cepunt GopMyn OTHOCATCS: KO3(-
(ULIHEHT pa3MHOXKEHHS HEHTPOHOB, K03(du-
IIUEHT BTOPUYHOM JIEKTPOHHON 3MUCCHH, KO-
3(QUIHEHT TOIMOMEHUS 3NEKTPOMArHUTHOTO
U3Iy4eHHs, OTHOCHTEIBHOH BIAXXHOCTU BO3-
Iyxa, TI0Ka3aTelb MpenoMIeHAS 1 T.11. OOmuMu
gepramMu B pOpMyIax SBISIOTCS CIEAYIOMIHE:

1) Bce OHM HMEIOT OIMHAKOBYIO (opMy
3aIMCH, KOTOPYI0 MOXHO JIETKO BH3yallU3HpO-
BATh C TIOMOI[BIO T€OMETPUUECKUX 3HAKOB Pa3-
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HOM (DOpPMBI WM KyOWKOB Pa3HOTO IBETA, KO-
TOpBIE CITyXKaT OKHAMU, B KOTOPBIE MBICICHHO
TIOMEIIAIOTCS OYKBEHHBIC 3HAYCHHS (DU3MUC-
ckux BenmmunH w3 dopmyn (1) — (3) u T,
(puc. 1, a, 6).
a)
O Ornpenenenue:
O A — OTO q)HSH‘IeCKaS[ BCJIMYHMHA,

PpaBHas OTHOLICHUIO <:> K O

0)
Onpenenenmue:

= Ii [] — oro dusnueckas pemmuna,
pasnas orsomermio [ x [ ]

Puc. 1. CxemusIit ppeiim GopMyTHpoBKH
ko3 puimeHToB

2) OpHoTUTIHBIE onpeseneHus ko3 uLu-
€HTOB CONIEPKAT KIIOYEBBIC HEU3MEHHEIE CIIO-
BOCOUETAHUS «9MO Pu3u4ecKds eenuyund, pas-
HASL OMHOWEHUIO .

Otn obmue CBOHCTBA HCTONB3YIOT HPH
KOHCTPYHPOBAHHUH CXeMbl. MeTolMKa CO3IaHuUs
(bpeiiMoBoii omops! yunTeneM GU3UKU BKIHOYA-
€T CJIeyIOLINe 3Talbl:

1. Ilocmanosxa yenu. JlomycTuM, yanuTenb
3a1a5cs NENbI0 CKOHCTPYHPOBATh IBE (peitmo-
BBIE CXEMBI JUIS CTIONIB30BAHMS HX TIPH M3y4de-
HUU pusuueckux 3axono8 (3), u aenenuii (5).

2. Cmpykmypuposanue yuebHo2o mamepu-
ana: ComepKaHNe KKIO0H TEMBI IPEICTABISIET-
s B BUJIC MIEMCHTOB 3HAHWI: HAy4YHbIC TTOHS-
THS, (U3NYECKHE 3aKOHBI, MPAKTHIECKOE TIPH-
MEHEHHUE 3aKOHOB; SIBJICHUS; TIPOLIECChI; CTPYK-
TYpHBIE 3IEMEHTaX MaTepuul (BEIECTBO, MIOJIE);
npuOOpBl ¥ MAllMHBL, 3HAHUA O (DyHIAMEHTalb-
HBIX OIBITAX; METONBI (PU3MIECKOTO HCCIIET0BA-
HUST; HCTOPUYECKUE CBeeHUA. B cooTBeTcTBIH

C TIOCTABJIEHHOH HENbIO C IIOMOLIBIO IETyKTHUB-
HOTO MOJXO0[A U3 CUCTEMBI (PU3UYCCKUX 3HAHHIA
BBIIEILIOTCS [IBA DIEMEHTa: 1) 3aKomvl; 2) 56-
JIeHus. DTH DIEMEHTHl BBIIEISIOTCS U3 yueo-
HBIX TEKCTOB BCEX TEM U Pa3IEIIoB.

3. Bwioenenue 0000wénHoU (cmepeomun-
HOU) uHgopmayuu 0 3a0aHHBIX INeMEeHmax
3uanuii. PaccMatpuBaeTcs moouepénHO COBO-
KYIHOCTb 30KOHO8 M COBOKYITHOCTD 5G/E€HUIL.
Jaree ¢ mpEMEHEHHEM METOIA MHIYKIUH BEI-
nensercss 0000mEHHAs cTepeoTHITHAs HHAOpP-
Malus O HUX (T.6. COBOKYITHOCTh MX OOIIHMX
MPU3HAKOB, XapakTepucTuk). Hampumep, 0600-
meHHAs HHPOPMAIMSA O 3aKOHAX BKIFOYAET
CIIENYIONINE aCTICKTHL:

— cTepeoTHHas (GopMa 3aIliCH, OTpaxKa-
0IIast IIPSIMO W/HITH 0OPaTHO HPOHOPIMOHAIb-
HYI0 3aBUCUMOCTh MEXIY (PU3MUECKUMU BEJHU-
YUHAMY,

— CTEpPEOTUIHOCTb (POPMYIUPOBOK 3aKO-
HOB, KOTOpas 3ama€Tcs MaTeMaTHICeCKOH 3aBH-
CUMOCTBIO Y ~ X,z (1) mmn y ~ x/7 (2);

— HaJM4YMe KOHCTAHTBI MPOMOPIHOHAIH-
HOCTH k B 3aKOHaX, (M3MYECKUH CMBICI KOTO-
poil (opMmyaupyeTcss TaKKe CTEpPEeOTUNHO (C
K09 (UIMEHTOM k 3aKOHBI IMEIOT BUII: y = k XZ
ny =k x/z, mpu 3toM k dopmymmpyercs: Kak
usuueckas BenuuUHA, YUCIEHHO DABHAS Y,
ecuux=1,z7=1)

— CTEpPEOTHUTIHOCTh MPOIEAYPhl BBIBEIE-
HUS €IUHUIBI U3MEPEHHS KOHCTaHTBI IIPOTIOp-
[IUOHAIBHOCTH;

— CTEPEOTUNTHOCTh TpadHIeckoro Ipen-
CTaBNeHAS (DYHKIMOHANBHBIX 3aBHCUMOCTEH,
OTPXEHHBIX B 3aKOHAX (MpsIMasi ¥ TUIEPOOIa);

— CTEPEOTHIIHBIE (KJIIOYEBBIE) CIOBOCOYE-
TaHHs, CBA3BIBAIOIIME BOEIMHO KOHCTPYKIIUIO
bpeiiMa: «gusuueckas senuuuna, npamo u/unu
00paMHO NPONOPYUOHATLHASY.



4. Ananuz nonyyennou ungopmayuu. Ha
9TOM 3Tarne BBIACIAKOTCS TIIaBHbIC M BTOPOCTE-
TICHHbBIE cTepeoTuIHble mpu3Haky 3 u 5. [pu
HEOOXOJMMOCTH TIPOBOIUTCS KJIACCU(PUKAIIUS
(pa3merneHue Ha BHBI) MONTYYCHHOH MHpOpMA-
IIUH I10 ITIaBHBIM HpI/I3HaKaM. HaHpHMep, TJ1aB-
HBIM OONIMM NPH3HAKOM B 3aKOHAX SIBISETCS
Matematuyeckas (opma 3amucu. [lpu 3Tom
BBIICIIAIOTCSA JIBA BUAA 3aMuCH: y ~ X,z (1) 1 y ~
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x/z (2). JIns Kaxaoro BUA 3alUCH  CO3AaETCs
oTaenbHas QpeiimoBas cxema [2].

5. Cosoanue xapkaca gpetimosoti cxemvl Ha
OCHOBe 6bIOENEHHbIX 2NIABHBIX OOWUX NPU3HA-
kos. Tak Kak OOIIMM NPHU3HAKOM B 3aKOHAX
BBIJIENICHA MaTeMaThieckas (opMa 3arucH,
TPUHIMI TOCTPOEHHs Kapkaca 3aja€Tcs mpa-
BIJIOM (hopMynupoBKH 3akoHa (1) win (2).

MocTtaHoBKa uyenn: KOHCTpyupoBaHue GpeinMoBbIX CXem
0 ¢pusnueckunx 3akoHax (3) u ssnexusix (4)

dl

CTpyKTypupoBaHue yye6HOro matepuana

{1 {

s

Tema 1 Tema 2
Bbifenexve Bbigenenue
SMEMEHTOB anemMeHToB

AHAHUIA 3HaHWUIL

Tema 2
Bblgenexune
anemeHToB

3HaHWK

M T 4.

ool

Obobwexue
vHdopMaumm o
3aKoHax

®PEAMOBAS CXEMA
«DU3NYECKME 3AKOHbI»

O60o6LieHue

WHOpMaLIMK O
ABNEHUAX

®PEMMOBAS CXEMA
«DPUSNYECKUE aBneHus»

Puc.2. Cxema 1eSTeIbHOCTH 110 KOHCTPYHPOBAHUIO (PPeMOBBIX CXeM O (U3HUECKUX 3aKoHax (3)
U sBieHnsx (S)
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Takum 0o0OpazoM, KOHCTpyHpoBaHue (peit-
MOBOM CXeMbl BKIJIIOYAeT OCHOBHbIE JEHCTBUA
0 CTPYKTYpPUPOBAHHIO, 0000MICHIIO yIeOHOM
MHQOPMAIIE W TIOCTPOCHHMIO KapKaca CXEMBI.
@peiiMoBas cxema SIBISETCS OMOPOif, PHUMEHe-
HHE KOTOPOH TPHUBOAUT K HapaOaThIBAHUIO
OTbITa TOBOPEHHS, MPHOOPETEHUIO HAYYHOTO
CTUJISI PeuH, KOMMYHHKAaTHBHOM KOMIIETEHTHO-
cti. U3 cxembl ydanumiicst BUIUT HE TONBKO, YTO
TOBOPHTb, HO U KaK roBOpUTh. dpeiimMoBas cxe-
Ma SIBJISIETCS JIOTUKO-JTMHTBHUCTHYECKON Mojie-
JbI0, TO €CTh CHCTEMHBIM O0BEKTOM, U COMIEp-
JKUT TOTOBBIN «IIPEIMETHO-CXEMHBIN KOM», KO-
TOPBII y4YaIIMiCsl MOXET HCIONIB30BaTh CaMO-
CTOATENFHO B JaNbHEHIIEM OOYdeHHUH, TIpHMe-

HA Kak Kiuime. B aTom cocTouT 1EHHOCTH
(peiiMOBBIX CXeM B OTIIMYME OT 000OIIEHHBIX
IUTAHOB U OTIOPHBIX KOHCIICKTOB.

[Monpo6HO 0 peiiMoBBIX cxeMax B Gu3nke
U APYTHX 00JacTAX 3HAHMI CM. Ha CaiTe WWW.
gurinarv.ulsu.ru.
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TPAQUYECKASA MHTEPMPETALINA CTEMEHU
PA3BUTNA WHXXEHEPHON KPEATUBHOCTU

B nensix coBepIIeHCTBOBAHUS 1 HHAUBUY-
alu3aluy y4eOHOro mpouecca B TEXHHYECKOM
By3¢ HEOOXOIMMO, B YACTHOCTH, OLEHHUTH CTe-
NE€Hb Pa3sBUTUA PIH)KCHCpHOﬁ KpEaTUBHOCTH
Yy CTYyACHTa, YTOOBI HAMETHUTH KOPPCKIIMOHHBIC
1 o0yuaronue MyTH e€ (KpeaTHBHOCTH) Pa3BHU-
tust. [Ipu 3TOM TpapUIMOHHBIA MCHXOIOrHYe-
CKHUil IofIX0[ B BUJE «0aTapei» TeCTOB U METO-
IVK HE BCETa JaéT HANLIAHYHO (0COOCHHO s
IpernoiaBaTeIei-HeCHXoNIoroB) HH(opMa-
IIMI0 O CTENIEHU Pa3BUTHUs MH)KEHEPHOH Kpea-
THBHOCTH. ABTOpPOM Ha 0a3e HCCIeJOBaHHUS

MPOLIECCOB MHKeHepHoro TBopuectsa (http:/
www.dissercat.com/content/professionalno-
vazhnye-kachestva-znachimye-pri-reshenii-
inzhenernykh-zadach-povyshennogo-uro) pas-
paboraHa rpadudeckas HHTEpPNpeTands MpH-
3HAKOB WHXEHEPHOI KpeaTHuBHOCTH — «PoMO
HoBuxoBa» Ha 6a3e BbIBOA O TOM, YTO /IS yc-
TIEIHOM MH)XCHEPHON KPEaTHBHOM JEATEIbHO-
ctu HEOBXOIUMO, vo HEJOCTATOYHO,
mmers UYETBIPE mpodeccroHanmsHo BaKHBIX
kauectBa (IIBK), koTopsie pasmematorcs mo
YETBIPEM IONIYOCAM:



