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B AMeun Moo npouecca. ]
HETOMIG Cry)IenToB Wi 30 ()EKTHBHOCTE YCBOCHHSA MepefaHHOu
ﬁpﬂmm HETUH O1CTIMBATD CIEAYIONIM 00pa3oM:

__r )
2= F+P

: . =1/z,;
TEPMOJIMHAMWYECKUE MOJIEJIM ITPOLIECCA OBYUYEHMS PN ticpenatn yaebHok nHbopMaLWy, pudeM F=1/7,

Z % : MK fepenn yucOHoH HEpOpMALTHHL
B.B. IBOPCKMM B.B.,I" I11. )KAKCHIFAEBA, H.B. BAMJUKOBA 4 '

(r. Temupray, Kaparanauuackuit FOCYAapCTBEHHBIH WHIYCTPHATLHbI yHI/IBep( ymmm (), HMeeMm:

. ! ®
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ITpouecc 06yueHns Kak CIOXKHbIA AUHAMHYECKHH TPOLECC, B Pe3yabTar
POTO TaKOKe MPOMCXOAMT H3IMEHEHHe 00BEKTa 3TOro mpouecca (B JAHHOM C
obyuaroiuxcs), o6aanaeT oGmuUMH 1 XapaKTEePHBIMH CBOMCTBAMH, HPHUCYIIUM
MM CHCTeMaM, Kak B XHBOH, TaK U B HEXKMBOM IpHpofe. JTo 06CTOSTEIbCT 4
BO3MOXHOCTE pa3paboTaTh MOJENb y4e6HOro NpoLecca ¢ TOuKM 3pEHHsI Hepasi
HOH CTAaTHCTHYECKOH TepMoanHamMuks. OTMETHM, 4TO paccMaTpHBaeMbIi TOAXE
CKOJIKO OTIMHALTCA OT CHHEPreTHU4ecKoro nonxoaa. CHHEpreTnka — 31o Teph
HAMHKA OTKDBITBIX CUCTeM. XOTS MeNarornyeckas CHCTeMa, Boobme rosops, §
CTaBseT COGOH OTKPBITYIO CHCTEMY, OHAKO [ITsl TIONyYUeHHs KOHKPETHBIX KOJIK]
BEHHBIX pe3ynbTatoB O6yuenue 3aMbIKaeTCsi B HEKOTOPOH aKTyalbHOU focTag
OTPaHMMEHHOH cperne. ITy aKTyalbHyi0 OKPYKAfOIYI0 Cpeiy 6yneM npejcrag
«TEPMOCTATOM. 1

PaccmotpumM rpyuity o6ydarommxcs (cTynenToB). Byzem cumnrats, uTO peé
BaH MHIMBUIYANBHEIH MONXON K MPOLECCY OOyYeHHIO H CTYAEHTHI IIpeacTas
coGol HeB3auMOneHCTBYIOIHE 0GBeKTH. KCTaTH 5T0 BIIONHE COOTBETCTBYET @
MEHHOH TCHICHUMH, HAPHMED 3JIEKTPOHHOMY OGYYeHHMIO C IMYHBIM KaGutf
Cpena o6yyenus, koTopast MofleTHpyeTcs «TepMOCTATOM» C HEB3aHUMOAECHCTRY}
MU 0OBbeKTaMH (aKTHYECKH HpeNCTaBiseT Ccoboil HEKOTODHIH «YepHBIA Al
B3aMMOJEHCTBHE C KOTOPHIM NIPHBOJHT K JAUCCHUIATHBHBIM npoueccaMm, T.e. K Iig
HacTH Mepelanto# yieOHON HHPOPMALIH, ¢ HEKOTOPOH BeposTHOCTHIO P. BHei]
TI0JleM CITy’KUT Tperiofiapateslb, MepeAaoLinii ONpeeNeHHbIH 06beM uahopME
rpynne cTyneHTos. Ilepexon momcucremsl ofydenns (rpymmst CTyZIeHTOB) 3a

B3aHMOJICHCTBHUS C NPEIOIaBaTENeM B HOBOE COCTOSHKIE OCYIHECTBISETCA C Bef
HocTbio F.

#iekIUBIOCTH YCBOGHHS y4eOHOTO MaTepHana 1 HOBBIHIeH%erISe”[;)aIT
) OMSIHANO, ABISETCS BaXKHEHILMM BOTIPOCOM NPAKTHYECKOH i
I ookt KDICKTHBHOCTE HAmpPAMYIO HYXHO H3MEpSTH HaKozyéznglx
: BN3RIO ¢ 1ICOOXOMMMOCTEIO TIPOBEACHUA 6GOoJIBLIOTO YHCiIa 1\/; oco
BBPNMN kciepuMenToB. B meiaroruke 9KCIepUMENT KOHEYHO Hp nerai
B 10 we npems npoBefieHHe MHOTHX 3KCIEPUMEHTOB CBSK3aHJ(I)}0 s ;Iﬁ o
§. Fipencie Bcero B NMENArOrvKe NPaBOMEPEH OTHIOAL HE i o
#1011, CAM IKCTIEPHMEHT X POSABJIEHHE ero pe3yNIETATOB, KakK Ip aTOB,
ppemeiin, J[pyras CTIOXHOCT — 9TO «BOCTIPOH3BOIHMOCTEY pe3y;m;MéH_
MO0 IkCIICpUMeERTa. DTO CBA3aHO C TeM, 9TO NMPOBEACHHE IKCIT lzm ek
BB K WiMCIIITL COCTOSHHE OOBEKTOB, YTO BEPHYTH HX B 11ep130§1::1:3 kioe
N TIOITOPHONO. IKCTIEPAMEHTA OKAXKETCS HEBOSMOXKHBIM. K aHLe
PN ¥ XU HIIOT 18 BRXKHOCTL CO3IAHHS MO/IENEH, MO3BOTOLINX H3y4 ® e
b i 1iician, () yueToM 3TOTo TPEJLTOXKEeHHas OleHKa 3(b¢eKT1/IBHocTT: ZCHOﬁ
@re MiTepuaia cryieHTaMy no Gopmyie 3) l'lpe,.HCTaBJ'IﬂeTCﬂ HHTED .
B (3) Moxaio upcoSpasosats caeyromam oGpazoM:

! €]
0= 1+ Cexp{—- E/S}eXPE}O /NS}

-
Upy NpUHATEIX JOMyIUeHHsX IoACHCTeMa o6y derus NpeNCTaBNsAeT COOOH 8

i bi-
AN _Pusnarasi SKCTIOHEHTH! B 3HAMEHATeNe B PA/l U IpeHeOperas Man
ot .
€HKY:
Wi amnamn, n minelinom NPUGTHIKEHHI MOXHO TTOJy4HTHCIIEAYIOIIYIO OLEHKY

26 27



http://sci-article.ru/stat.php?i=1408380616
http://nsportal.ru/vuz/pedagogicheskie-nauki/library/2013/05/24/
http://www.neudov.net/4students/otvety-po-pedogogike/texnicheskie-
http://100pudov.com.ua/subject/88/37014
http://www.evolutionmusic.ru/3d-piramid.html

H, K{K U3BECTHO, IPOBOJII SKCIIEPUMEHTHI C MIAXMATHCTaMH ¥ TIPULIEN K
A4 1111HOOPETeHHEIE TTOCPECTBOM OITbITa 3HAHMA, a He Kakoi-nubo mpyroi
ek MHGopMauMH U ABISIOTCS TEM, YTO OTIMYAET rpoccMeiictepa OT
R waxmurncros. Yeitz u CaliMOH  MpeIIONOKHIH, 9TO Y IPOCCMENCTEPOB
Byti1c, 1iem Y 0GBIMEBIX MrpokoB. OHM TIPOBEPHIM 3Ty FHIIOTe3y W OKa3a-
YOI KOMIIETEHTHOCTH BIMSIeT Ha 3alOMWHAHKE TOJBKO CTpaTernyecky
MM 61X KOMOUHAUMIE U3 PeabHEIX MID. VIHBIME C/I0BaMH, CTIELHAIINACTA OT
PpocemelicTepa OT OGBIMHOTO LIAXMATUCTA OTIMYACT HE CIOCOOHOCTH COXpa-
RILMIO B TIAMSITH, @ YPOBEHb WX 0a3bl 3HAHMII M ee OpraHH3auus. 3Ta opra-
gxer OLITE B BUIE MPOGNEMHON CXeMBbl - KOCTAKa 3HaHWH, Ha KOTOPBIH
f9pehes, 4TOOB! STyHINe peIcTaBHTh IIpoOeMy U 3aTeM pelTh ee. CTonb
B ©1ipiriue, Kacaromleecs ponu Gassl 3HaHWI, MOKET GbITh IPHMEHEHO K
iy OpraHr30BaHHBIX KoMeTeHuuil. Taxum o6pasoM, OOIMPHAS 1 OpraHu-
f Basn 101t M BOSHUKAIOITME BMeCTe C Hell MpoGeMHbIe CXeMBI Npe/ICTaB-
H/lEMCIITATBHO BaXKHBIMHU [UTS pa3HOOOPasHBIX BHAOB KOMIIETEHTHOCTH.
Kix paccMarpuBacMoll HaMH MOZENH NapaMeTpoM, XapaKTepPH3YIOLTHM
MM Goin uapopManun, sengerca £, . ITonaras, uto D = F/P u ucnons-

kN
CG,
MoxHo npeanonoxu ]
Tb, YTO AHAJIOT 3Hepruu I ubbea -
KOoTOpas paBHA: P a1JHTUBHAY Belf
0 N
G =const~Zle

i=t

Ionaras =a= = 5
a=const=1, ¢ ygerom (6) u G° =const-3 InN,, u3 (

=]

C - const
JIydaercs:

N
2N,

= i=1

N
ZlnN,
i=1

Ypasuenue (7) nokassiaer 3aBUCHMOCTD
CTYNEHTAMH OT KOJIHMYECTBa MOCTeHMX.
rpymnne crygedaros uz N

ycBoeHHs yyebHOro Marg
Hono6uetit sddexT coazan ¢ namuiy
T "C/IOBEK IUCCHNIATHBHOIO KaHaIa IOTepH HH(OPY

I'pa )
Ot dexTuBHOCTE yeBOECHMS . 5 Hg)eml{ dynxuun (7) npencrasen § Witk (1) 1 (2) TIpY MOCTOSTHHBIX ITPOUHX YCIOBHSX, TIOYYAETC:
Y4e0HOro MaTepuasa kak GpyHKuus Ys ‘pucyHKa [ cnenyer, uto 3 ‘ J=qftnh (8)
YHCITIA CTYIEHTOB ’ ! .
o HOCTb ycBOEHM:t yyeOHOro Martepmany gOnnt,

CHMaibha, KOrza B rpymme Beero 1 ueld
HTO, BHofHe o6bsicHEMO. C yuyerom i
KpHBO# BHIHO, uTO 3ddeKTHBHOE 0CH]
MaTepyana BOSMOXKHO B Tpynnax ue 64

E
[ CTYAEHTOB. 1

j} wieiyer, wro 3aBucumocTs 9dGHEKTHBHOCTH YCBOSHMS MaTepHana OT
Ahioro GoHaa MHQpOPMAIMY 3HAUUTEIBHO CUJIBHEE, YeM IIpocTras Ipo-
’ [HOPLHOHANBHOCTh, OTMEYEHHass YIIOMSAHYTHIMH
Boillie uccienosarenamu. ['padux 3asucumoct (8)
CXEMAaTH4HO ITPUBEAEH Ha PUCYHKE 2.

KON 111 popyarm U3 momyueHHON 3aKOHOMEPHOCTH MOXKHO Clle-
JaTh BBIBOO O TOM, YTC TIpeXKie, 4eM HauWHaTh
Ipero/iaBaHue HOBOTO Kypca, HeOOXOZHMMO ¢ ITo-
MOIIBIO XOPOINO COCTABIEHHBIX TECTOB BBIABUTH
6a30BbiH (OHA uHbOPMAIKY, UMEIOMuiics ¥ CTy-
JIeHTa Ul YCBOEHHs IaHHOTO penMera. Ecmy ma-
pamerp E_ Mmam, To HeOOGXOAUMEI BBOAHLIE JIEK-

L[MH, Ha KOTOPBIX CO3JAIOTCA NPEANOCHUIKH AJIf

' , JlanbHERIIero yCBOGHUS MaTeprana HOBOH JHCIH-
St TMHEL. Peluarolnee 3HaueHHe B PE3KOM yBEnHue-
Pueyno 2. HUHM 6a30Boro QoHAa MHGOPMAIMH HMIPAET OBIa-
JieHWe CTyZeHTOM, OCODeHHO Ha IIepBOM Kypce,

B Buiciporo o6paGotku urdopmanuy (YTeHHS W MpiIUeHus). Becbma Bax-
ATOM HIJIsiETCS OlleHKa MHTENIEKTYalbHBIX criocobHocTelt cTyneHTa. Wn-

311 ypexTHBHOCTH
My o1 00bema

N3 npueenennoit momenu moxug

JIaTh ABa BRIBOAA: 1

) . E — BO-NEPBLIX, Ul YBEINYeHUS

. THBHOCTH yCBOeHHS yueGHOTO mard

KENATEbHO COKPAILATh ¥HCIO CTY.eH

rpymme; 1

— BO-BTOPBIX, VIS IIOBBIILEHUS

THBHOCTH O0YyYeHHsA B GONbUINK ‘

Tpynnax HeoOXOMMMO OpraHu3oBaTh h

ey D aTh B3auMoeh

cne ﬂeHCTBHTeHLH? PacCMoTpeHHas MoAenb FpyIIIbl CTYREHTOB, npenoiaraf

YICTBAE B3aMMOJIEUCTBUS B rpymmie. Hanwyue akTHaHOro B3aUMOJICHCTBYS,

MEp, METOJbl HPOEKTHOTO O0Y4eHWS 3HAYATENHHO IIOBBIMIAC

CHET COBMECTHOH MO3HABATENIBLHOM IESTeNbHOCTH,
Paccmorpum Teneps zaBrcumocts abdexriBHOCTH yeBOSHHA Yy4e6HOTO |

pPIaJIa oT HAKOIINIEHHOTO (1)()HILa HHq)O aly . p p A
M. HH leO HH, COCpeno O4YeHHbIe H OCTH MOXXHO OLIEHMBAaTh Ka4e€CTBO }
p ] 1 1 a i [THIAN L”0C06H ( )
3HaHUSA ¥ €ro OpI aHH:;aI.IHH, 4acTo IIOH‘{epKHBa}O[ poﬂb HakoINIeHHOI HH(POP ’

B IONTOCPOYHOHN NaMATH KaK KITFOY K MOHUMAHKIO KOMIIETEHTHO 3 . Kn'iewrna 3HaHMi TOCBAINEHO HeMallo uccienoBaHui. OCHOBOH H3y4YeHHs
CTH. ‘ 4% - - M
X041 u3 pabort e ['pora [1]. TH TEOPY i KX i nybuiibl SBIAETCS NeATENBHOCTHBIN TONXOM, Pa3BUTHIA B bynnamen-
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gRMERINPE C10 YBCIMYEHHE HEBO3MOXHO. DTO OOYCIOBIEHO OTPaHH-
wipm ).

Me (1IME 1M, 10 MCTIoNb3oBanue GopMyIsl (9) Ans OLEHKH MHTEN-
HAMHOLO ]eKkTMBHEe, ecTH GBI MBI KMENH HEKOTOPBIH «3TAJIOH HH-
M6t 011N PHISTOrO 3TAIOHA TIOKA HE CYLIECTBYET.

TajlbHBIX paborax JI.C. Beirorckoro, C.JI. PyGuniureiina, A.H. Jleournena (4
Ka1eCcTBe €AMHUUbLI INCHXONOIMYECKOrO aHATU3a PACCMATPUBACTCS eiCTBUE
POC HCXOIMT U3 ONpEAENIEHHBIX MOTUBOB U HAIIPABJIEHO HA BHITIONHEHHE KOH
nenu. [pu 3ToM OHO BBICTYIAET KaK 3aKTIOYMTENBHBIA aKT y4ebHol negreny
W3meHeHue ycloBui MPH COXpaHEHMM LENH AEHCTBUS BEIET K H3MEHEHHIO
paunonno#t yactu. Ecim selicTBie BBINONHSETCS B PasiMuHBIX yCIOBHAX,
06061aeTcs, BeicTynas Kak ymenne. Takum 00paszoM, B NCHXONOTHYECKOMY
YMEHHE ABIIeTCI Mepoi 0000IIeHHS B OCBOEHUS ICHCTBHS. '

MoxHo0 caenats 1Ba BBIBO/Ia, HMEIOIIME TIPAKTHYECKOE 3HAUCHHE:

1) yMeHue — 510 0606ImIEHHOE NeficTBHE, KOTOPOE MOXKET GBITh BBIIONHEH
HacMbLIM B Pa3IUHBIX KOHKDETHEIX YCIOBHSX; OHO BBICTYNAeT Kak pe3ynbTal
IEHHUSI M OCBOEHHS IEHCTBRUS, ;

2) rny6una 3HaHUH XapaKTePU3yeT YPOBEHD COOTBETCTBYIOILETO yMeHm.-

VIMeroluecs pesynbTaThl 0 M3ydeHHIO mpolecca dopmupoBanus ymeny
0600IWEHHOro AeHCTBIA NO3BONAIOT BHLISTHUTD, 110 KpaiiHe#l Mepe, TpH BaxHi
poHsl. Hanpumep, NpH pelieHWM MaTeMaTHYECKHMX 3a4ay Ha AHpdepeHnup
(QYHKLUMH CTYICHT MOXKET OCO3HABATH, KAK BHINOTHASTCS JeACTBHE, T. €. 0CO3Y
KaKue OIepauud M B KakoOi IIOCIeA0OBATENBHOCTH CieQyeT HPOH3BECTH H
aucdepeHIMPOBaHKA BYHKUMM, HO HE yMeTh OIIEPALMOHHO BBITOTHHUTE Jeiic]
JIaHHOMW KOHKPETHON CUTYAUMH.

B srom ciyuae y crynsenra chopmuposana b OPUEHTMPOBOYHAS "i
o6oGuienHoro AelicTBrs — yMerue auddepenimporars. C Apyrolt cToporbi, ¢
MOXET BBITIOJIHUTE ONEPALMOHHYIO YacTh JAHHON 3a/auH, T.e. OH 0CO3HAET, K
AyeT BHIIOTHUTE NEHCTBHUE, HO HE OCOIHACT €TI0 B TEOPETUUECKOM IINaHe, & I
Ha YPOBHE €ro OPHEHTHPOBOYHOMH OCHOBEL U, HakoHELl, BO3MOXHA TPEThs CHTH
Kak nmokaseiBator uccrenopanns no OpMHpOBAHHIO yMeHHS, CTYAEHT MOHY
AeTb NEHCTBMEM Ha NEPBBIX JByX YPOBHSX, T.e. YMETh CKOHCTPYHPOBATH H i§
HUTD 33/1ay, HE OCO3HABAs IIPH ITOM IPOLECC TONIYUYeHUs Pe3yIbTaTa U crrocol
NpoBepkH. M3 CKa3aHHOIO Bblllle CHEAyeT, 4TO
onpejesieHue «ryOMHB! 3HAHMHY» UM HHTe-
JIeKTa IpeJCTaBmsieT coboit HeNpoCTyIo 3a1auy.

Hns pemieHmst Bompoca O TNpPAaKTHYECKOH =
OLEHKE yPOBHS HHTeIIEKTa (ITyOUHBI 3HAHMIT) B T
paMmKax pacCMaTpHBaeMOH MOJIENH IIpeiaracT-
Cs1 KCIIOJIB30BATh Mapamerp E, :

E,=¢lnd )
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4 Pt (1, l'epmomuamuxa HeobpaTuMbIX npoueccos. — M.: Tocynap-
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URIKA  KJTHOY K HEOPIAHMYECKAM MATEPUATIAM

W HIILEHKO, 'A. JOBBEHKO, *A P TOJIEVOBA
, I+ I1vyrrrapr, komnanns MSI EUREKA, “KasaxcrtaH, r. Temupray,
Bk 411111110 CHIT TOCYIApCTREHHBI RHIYCTPHATLHBIN YHIBEPCUTET)

i: MS| LUREKA — 310 6a3a 3HaHME 0 MaTepUaNoBe/ieHuIo, obecretn-
KIpuih 1IOPMAMH O HEOPraHWHYECKHX MaTepuanax, pacTyllux obbe-
B %011 bIX TAHHBIX, 3 TAKKe HHPOPMaLUH O TOM, KaK H3MEHsIOTCs MaTe-
i WiMcHCIHI TeMITepaTypsl, NaBIeHns Wik coctasa. KioueBsIMH pesyib-
B0 JasoBele qUarpaMmet.

M l:’n‘;ly (l)hma C03/1aHAa HHTEpPHALHOHANbHAs HayyHas rpynna MSIT Ha Gase
Muken [iadka mo ucenenobaduio metatoB. C 1989 roga MSI GmbH
- ﬁgnc‘unnocnm MSIT. Ha ceronHqmuuii JeHb WHTEPHAMOHANIBHAS KO-
erinls Science International Team MSIT) — 3T0 MeXIyHapoJHas Ipynna
JOOTHIVINMX B 00JacTH CTpOE€HHA MaTepuanos, OpeaACTaBIET Beayuuye
¢ 11 100OpaTopHK MHP, KOTOPhIE AKKOMMYJIMPYIOT H OLCHHBAIOT NAHHBIE,
M i, ctposit dasossie muarpammbr. Ha mpotsoxernn 30 net 6onee 250
MTE10JI0BEI0B COTPY IHHYAIOT JIMCTAHIIHOHHO, CEAAT 3 BCEMH TEMaTH-
1y 01011K01siMH, OLIEHHBAIOT AHHbIE [0 ABOMHBIM M TPOHHEIM CHCTEMaM He-
BNHN MITCPHATIOB, NPOBOAST COBMECTHBIC MCCNeNIoBaHNs B EBpore 1 3a ee
v, [WF'} 1} 'O OPTaHK3YIOT BCTPEHHU U OCYILIECTBIISIOT COBMECTHBIE HpOCKTLI..
R T1IMH MX COBMECTHBIX HCCIIEIOBAHIS SABIIAIOTCS CIIEYIOLUTAE IPOIYKTBI:
Pornury Alloys” (TpoiiHble cniaBbl) — cepus KHHT M3 18 TOMOB. Kputnue-
KNG TPOKHBIX (a30BRIX AMATPAMM COCTOSHAA Al, Ag, As, Li,Mg, coBmecTHO

3aBHCHMOCTB IITyGHHbI 3Hg
OT 3Q(eKTUBHOCTH YCBOC

rae D — 3G PeKTHBHOCTE (CKOPOCTh) YCBOSHHA ‘
yueOHOTo MaTepHana; b emeenh

€ — MapaMeTp, XapaKTepM3yIomumi WH- & MSK:
TeNEKTYAIBHEIA YPOBEHE 06yuaeMoro. b 110w VCH, I03Ke U3 /iaHk! KOMTIARHET v Allovs Phase Diagrams”
andolt-Borstein 17 tomoB u3 cepun “Ternary Alloys Pha g

I'padmx atoit 3aBucumoctu E, nokasan 2 s e
i ABCT-
) i ' Wi JIIOrPAMMBI COCTOSHUSE TPOMHBIX CTiaBOB»). COBMECTHO ¢ W3jate
Ha pucynke 3. W3 pucylika BUIHO, 4TO ypo- , By |
Inger Verlag;

BeHb WHTeIUIEKTa NPH OOY4YEeHHH WMeeT Ha- PucyHox 3.
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