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[TpviBeserbl pe3ynsTatel aHanmM3a Nefarorndecknx TeXHONOMMH, YKa3aHbl NPAHLAL! NOCTDOEHNA OBYHAIOLMX CACTEM, NOCTDOEHA KOH-
UENLwmA KOMINLIOTEPU3NPOBAHHOIO 3aHATHA Kak 0by4alouen CcUCTeMbl. PACCMOTPEH NPUMED DEANN3aLmmM RAHHON KOHLIENLMM NPH CO-
348HAM MHTEPAKTUBHOM 0BY4aIoLEN CUCTEMBI 10 GusmKe Ha Base komnbioTepos Macintosh u IBM PC. MpuseneHo onucanme paboTs
obyvaoLent cucTembl, a Takxe pesynbTarsl anpobrposawma B y4ebHOM npouecce.

Jio6aq obyyalolas cHCTEMa He MOXET BbITh CO3/d-
Ha 6e3 aHanu3a NpeAlecTBYIOLIErO ONbITa CO3NAHMA
NOAOOHEIX CHCTEM 6e3 yueTa MeTOAMYECKMX M JUlaK-
TUYECKHMX ACNEKTOB U TPeGOBAHUIA, MPENbABAIEMBIX K
HOBHIM MH(POPMALIMOHHBIM TEXHOJIOTMAM.

O6cTosTenbHbIN 0630p U aHATU3 CYLIECTBYIOLIMX
TEXHOJIOTHH, UX HAYYHBIX OCHOB MpOBeleH B paboTe
['K. Cenesko [1]. [ToHsiTHE TEXHONOTHY CPABHUTENb-
HO HENaBHO CTal0 NPUMEHATLCS B CUCTeMe 00pa3oBa-
Husl. B pabore [1] maHo Takke noOHATHE [ERAroruyec-
KOH TEXHOOTHH.

Texnonorus — 310 COBOKYITHOCTD MIPUEMOB, TIPUME-
HAEMBIX B KaKOM-IHO0 Jefie, MaCTEPCTBE, HCKYCCTBE
(TOMIKOBBII CJIOBApH).

IToHsATHE "nMelaroruueckas TEXHOMOrHA" MOXeT
OBITH [IPEACTABIEHO TPEMS aCIEKTAMH:

1) Hay4ubiM: TIEIATOTMYECKUE TEXHOIOTHH — YaCTh
NeJaroruyeckoil Hayku, usyvaronas u paspadarnisa-
I0HIast €M, COOEPXaHHe U MeToIbl 00y4eHHs ¥ rpo-
€KTHPYIOLLIAs TIEAATOTMYECKHE MPOLIECCHI;

2) npoyeccyanbHo-onucamenbubim; ONINCaHME (ITo-
DHTM) MpOLIECCA, COBOKYITHOCTh LENEH, COACPXKAHUS,
METOJOB M CPEACTB ISt AOCTHUXEHUA TNAHUPYEMBIX
PE3yALTaTOB OOYUCHHUS;

3) npoueccyansho-Oelicmeennoim: OCYLIECTBIIEHHE
TEXHOJIOTMYECKOTO (NeJarorMyeckoro) npoiecca,
(bYHKLIHOHUPOBAHHE BCEX JHYHOCTHBIX, HHCTPYMEH-
TAABHBIX M METOROJOTHYECKUX MEAATOTHYECKUX
CpeJICTB.

Taxum obpasoM, nedazoeuueckas mexnonozus ¢yn-
KLUOHUpyem u 8 kaecmee HAYKU, uccredyiouels naubo-
fee payuonasbrbie nymu obydenus, u 6 Kayecmee cucme-
MbI CROCOBOB, NPUHUUNOB U Pe2yiSmOpos, npUMeHIEMbIX
6 06yHeruu, u 8 Kauecmae peanbHoz0 npouecca oby4enus.

OcHOBHbIE Ka4ecTBa COBPEMEHHBIX NeAaroruyeckux
TexHonorun. CTpykTypa nesaroru4eckon TeXHONoru

B cTpykTypy nenaroruyeckoit TeXHONOTHH BXOJAT:
a) KOHLENTYyaIbHas OCHOBA;
0) conepxarenbHas yacTh 06y4eHUS:
—  UesH ofyyeHHs — oOLIME ¥ KOHKPETHHIE,
— cozepXaHue yueGHOro MaTepHania;
B) IPOLIECCYaIbHast YaCTh — TEXHOJNOTMYECKHI1 IPOLECC:
— OpraHM3auus y4eGHOro mpouecca;
— JMardocTuka yyebHOro npouecca.

Kputepum TexHoNnoruyHocTy

Jliobas nemarormdeckas TEXHOJOTHSA JOIXHA YIOB-
JIETBOPSATb HEKOTOPBIM OCHOBHBIM METOAOIOTUYECKHM
TpeOOBAHUAM (KPHTEPUAM TEXHOJOTHYHOCTH).

Konuenmyassrocms. Kaxnoit nenarornyeckoii tex-
HOJIOTMH JOMXHa GBITh NPUCYILIA ONIOpa Ha OTpe/ieNeH-
HYIO HayyHYyI0 KOHLEMLHKIO, BKIIOYAomyn Guiocod-
CKO€, IICHXOJIOTHYECKOe, THIAKTHYECKOE U COLUANL-
HO-Tlearoruyeckoe 060CHOBaHUE JOCTHXEHNS 06pa-
30BaTE/bHBIX LICCH.

Cucmemnocmo. [leparornyeckast TEXHOIOTHA 10N~
XHa o01anaTh BCeMU NPU3HAKAMM CHCTEMBI: JIOTHKOM
npolecca, B3aMMOCBA3BIO BCEX €r0 YacTeil, LIeJIOCTHO-
CTBIO.

Ynpasanemocms IpeIIONaraeT BOIMOXHOCTb JHAr-
HOCTHYECKOTO LEENO/IaraHus, MIAHHPOBAHUS, [TPO-
CKTHPOBAHHMA Npouecca o0y4yeHHs, TIOITAHOM Juar-
HOCTHKH, BApbHPOBAHHS CPEACTBAMM U METOLAMH C
LEJTbI0 KOPPEKLIUH pe3y/IkTaToB.

Ippexmuenocms. CoBpeMEHHbIE NEJaTOrMYECKHUE
TEXHOJIOTMH CYLIECTBYIOT B KOHKYPEHTHBIX YCJIOBHSIX U
ROJIKHEI OBITh 3DPEKTUBHBIMYU TIO pe3y/IbTaTaM U Ofl-
TUMIBHBIMM TIO 3aTPaTaM, rapaHTHPOBAaTh JOCTHXE-
HHE OMpeaeNeHHOro CTaHAapTa 0GyYeHHA.

Bocnpouseodumocms nonpazyMeBaeT BO3MOXHOCTS
IPUMEHEHUS (TIOBTOPEHHS, BOCIIPOU3BEAEHHS) Nea-
TOTUYECKOM TEXHOJIOTHM B APYTMX OXHOTHITHBIX 06pa-
30BaTENILHBIX YUPEXACHUSX, APYTHMH CYOBEKTAMH.

Knacengurauus neiaroruuecknx TeXHONOrui

MHorue TeXHONIOTHH MO CBOMM LIENIAM, COTEepXa-
HUIO, MPUMEHAEMBIM METOJAM M CPEICTBAM HUMEIOT
RXOCTaTOYHO MHOTO CXOACTBA U MO 3TUM OOUIMM ITpH-
3HdKaM MOTYT ObITh KnacCUBUIIMPOBAHH B HECKOJIBLKO
0606UIeHHBIX TPYTIIL.

ITo HanpaBneHHIO MOAEPHH3ALNM TPAIHLIMOHHOM
CHUCTEMBI MOXHO BBIIEIHMTD CIEAYIOIUE FPYIIIEI TEX-
HOJIOTHH,

a) [ledazoeuneckue mexnosoeuu Ha ocHoge ZyManu-
3aYyUU U 0eMOKPamU3ayULU neddzo2uteckux OMmHOuleHUI.
OTO TEXHONOTUH € NMPOLECCYANTBHON OPHEHTALIUEH,
NIPUOPHUTETOM JIMYHOCTHEIX OTHOIUEHHHA, HHIUBHAY-
ATBHOTO TNOAX0/1A, HEXECTKMM AEMOKPATHYECKUM YII-
PaBleHUEM U APKO# TYMAaHUCTHYECKOI HANPaBIeHHO-
CThIO coepxaHus. K HUM oTHOCHTCS neparoruka co-
TPYAHHYECTBA, TYMAHHO-JIUYHOCTHAA TEXHONOTHA
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II1.A. AMOHAIBUIN, CUCTEMA NPENONaBaHKs JHTEPa-
TYpH Kak npeaMmera, GopMupyomero yejaosexa,
E.H. Wnbuna u np.

0) Iledazoeuneckue mexnoaozuu Ha OCHoGe aKMueU-
3ayuY U UAMeHCUPUKAYUU 0eAMERBHOCIMU YUAUUXCH,
[TpuMepHL: NrpoBbIe TEXHOIOTHH, TPoGAEMHOE 00yYe-
HUE, TEXHONOTUS 00y4eHHs Ha OCHOBE KOHCIIEKTOB
onopHbix curdanos B.®. Illatanosa, KOMMYHHKATUB-
Hoe o6yuyeHue E.H. TTaccosa u ap.

B) Iledazozuneckue mexnonoeuu Ha ochose ghgex-
MUGHOCIY OP2AHUIAYUY U YRPAGEHUS RPOYECCOM 06y1e-
Hus. TIpuMeps: IporpaMMHEPOBaHHOE 00y4eHuUE, TeX-
Hojoruv AubdepeHUMpOBaHHOTO  OOy4YeHUSA
(B.B. ®upcos, H.TI. Ty3uK), TEXHOJIOTHH HHAUBUIYA-
Ju3anuu o6yyenus (A.C. Ipauuuxas, Uure Yur,
B.J. lagpukos), mepcneKTMBHO-OMEpEXaIONee 06y-
YEHHME C UCTIONB30BAHUEM OTIOPHBIX CXEM ITPH KOMMEH-
TpyeMoM yrpasaeHuu (C.H. JTbiceHkoBa), rpynmosrie
U XoJuteKTUBHbBIE criocobrl obydenus (M. Ileppun,
B.K. [Ip4eHKO0), KOMIBIOTEPHEIE (HHDOPMALIMOHHEIE)
TEXHOJIOTHH H JIp.

1) [ledazoeuneckue mexnoaoeuu Ha ocHose memodu-
YeCK020 YCOBEPUIEHCMBOBAHUR U OUOTKMUHECKO20 PEKOH-
cmpyuposanus y4eOHOTO MaTepuaia: YKpyIHEHHe JHu-
JaxTHieckux equuui] I1.M. DpaHuesa, TexHonorug
"Tuanor kynstyp” B.C. Butnepa u C.}0. Kypranosa,
cucreMa "Dxonorus u quanextika” JIB. Tapacosa, Tex-
HOJIOTHS peaTM3alMy TEOPUH HO3TAMHOro (GOPMHpO-
BaHHA YMCTBEHHHIX Aeiictuit M.b. Bonosuya u ap.

&) Ilpupodocoobpasnbie, ucnoavsyrowue memoods: Ha-
POOHOIU nedazozuxu, ONUPAIOUIMECS HA €CTECTBEHHLIE
[poLeccH pa3BUTUs pederka; o0ydenue no JI.H. Ton-
CTOMY, BOCHMTAaHHE TPaMOTHOCTH 110 A. Kyurnupy, tex-
Honorvs M. MoHTeccopu 1 IIp.

€) ArvmeprHamuensie: BalbaopdcKas meJaroruka
P. lTeitnepa, Texnonorust ceoboaHoro Tpyaa C. Ppe-
HE, TEXHOJIOTHS BEPOATHOCTHOTO 0Opa3OBaHUs
A.M. JTobka.

%) HakoHel, mpuMepaMH KOMILIEKCHBIX TTOTHTEX-
HOJIOTMH ABIAIOTCH MHOTHE U3 JIEHCTBYIOIINX CHCTEM
aBTOPCKMX LIKOJ (43 Haubosee u3BecTHRIX — "IlIxona
camoonpeneneuus” A H. TyGennckoro, "Pycckad mko-
na" K.®. Tonuaposa, "lIxona mis seex” E.A. IMOyp-
ra, "Ilkona-mapk" M. bana6aua w 1p.).

B tpyne "Benaukaa aupaxtuka” Iu Amoc Komenc-
xuif (1592—-1670) nepBbIM MOMBITANCA OTHICKATH M IIPH-
BECTH B CHCTEMY 0OBEKTHBHBIE 3aKOHOMEPHOCTH BOC-
TIHTaHUA ¥ O0YYSHHS, KOTOPHIE OH H3NOXIT B ZECATH
OCHOBOIIOJIOXEHHUAX, COCTAB/IAIOUIMX OCHOBY IIeHaro-
THKH Y A AaKTHKA. OH 000CHOBAT U IIPUHLHIT IPHPO-
A0C000pa3HOCTH, KOTOPHIN HCXOIMT U3 IIPUPOXHOTIO
paBeHCTBA Jogeil. B mecaTOM OCHOBONMOJOXEHUHN
A.A. Komenrckuii mucan {2]: "TIpupona cama cebs orr-
JIONOTBOPSET NMOCTOSHHBIM IBMXEHHEM ... OOyyeHHe
HeJIb34 IOBECTH MO OCHOBATENBHOCTH Ge3 BO3MOXHO
6os1ee yacThIX 1 0COGEHHO UCKYCHO TIOCTABIEHHBIX [0-
BTOpPeHUH ¥ ynpaxHeHui". B rnase X "Hopeitmmii me-
TOI A3bIKOB" ("AHanuTHYecKas qumakTuka”) S.A. Ko-
MEHCKHI TPU3BIBAL: "... BCE TO, C YEM MBI XOTHM KaK
clleyeT NO3HAKOMUTD ¥ YTO OHU JOJKHLI MACTEPCKH

50

JIeNaTh, Halo LM OBATh KOHTPOJIEM M 3aKPETUIATH [TPH
oMoy yacteix ynpaxsenuit, Urak: CLXXXV. Hago
BCE BpeMs IOBTOPATH U 9K3aMeHoBaTh" [3]. Taxum 06-
Pa3oM, eIie Ha PAHHUX CTAAMAX GOPMHUPOBAHHKS NeIa-
FOFMKHM, KaK HayKH, KOHTPONIO 3HAHAHM OTBOIHUTCH CY-
ILECTBEHHAS POJTb.

Ilupokoe pacrpocTpaHeHue MONYYAIOT TEXHONO-
TMHM [IPOrpaMMHUPOBAHHOTO 06yueHus. [Tporpammupo-
BaHHo€E 00yJeHHe BO3HUKIIO B Havane 50-x rogos XX B.,
KOrIa aMepukaHcKuil nicuxonor b. CkuHHEp mpeno-
KW TOBBICUTD 3QPEKTHBHOCTD YIIPABIEHNS YCBOEHH -
€M MaTepuasa, OCTPOMB €r0 KaK MOCAEI0BATEILHYIO
TporpamMMy 1044 Nopumnii MHopManuy U UX KOHT-
pons. Briocnencteuu H. Kpaynep paspaboran passer-
BJIEHHEIE NIPOTPAMMBI, KOTOPLIE B 3aBUCHUMOCTH OT pe-
3YJLTaTOB KOHTPOJIst IPCIAraI YUYEHUKY PAAHMYHbIA
MaTtepua Ui caMocTosTebHOH paboTel. JatbHeilliee
PA3BUTHE TEXHOJIOTHU MPOrpaMMUPOBAHHOIO 06yye-
HHS OYIET 3aBHCETh OT Pa3paboTKH IyTell yIpaBleHus
BHYTPEHHEH TICUXUYECKON NeSTeNbHOCTRIO YeI0BeKa,

TTpuHIMITH NPOTPaMMMPOBAHHOIO OByYeHHA OELTH
pa3paborann B.I1. becnanbko [4). Hepgoim npuHIm-
TI0M NIPOTrPaMMHPOBAHHOTO O0YYEHHS ABNAETCS ONpe-
J€/IEHHAs UepapXysl YIPABIAIOUIHX YCTPOUCTB.

TepMuH "uepapxus” 03HaYaeT CTYNEHYATYIO CONO-
YUHEHHOCTD YacTel B KAKOM-TO LICJOCTHOM OpTraHm3-
Me (WJIM CHCTEME) ITPH OTHOCHTENBHOH CaMOCTOSATEN b-
HOCTH 3THX vactedl. IToaToMy roBopsT, Yto ympasie-
HHE TAKUM OPTaHU3MOM HJIM CHCTEMO# MOCTPOEHO 110
MEPapXUYCCKOMY MPUHLIMITY. YXe CTPYKTYpa TEXHOJIO0-
TMH TIPOTPaMMKPOBAHHOTO 00YYeHUS CBUICTE/ILCTBY-
€T 00 HePapXYECKOM XapaKTepe MOCTPOSHHUS €€ YIIpaB-
JAIOILMX YCTPOHACTB, 06pa3yioluX, OHAKO, LEJIOCTHYIO
cuctemy. B 3Toli uepapxuu BLICTYTIaeT B NepBYIO OYe-
pelb [efaror, YIpapasiomuil cucteMoil B Hanbonee
OTBETCTBEHHBIX CUTYAUMSX: CO3NAHUE MPE/BAPHTENb-
HOWM 001Iei OPHEHTHPOBKH B [IpeIMeETE, OTHOIHEHHE K
HEMY, HHIUBUIYATBHAS TOMOIb M KOPPEKINS B CIIOX-
HBIX HECTAHIAPTHBIX CUTYALMAX OOYdeHHMH.

CyIHoCTb 8mopoeo NPUHIIKIIA — IPHHIKITA 06paT-
HOIi CBA3M BBHITEKACT U3 KMOCPHETHYECKOM TEOPHH NO-
cTpoeHus npeobpazopaHuii MHGOPMaLH (YIpaBIdI0-
[IUX CUCTEM) M TpeOyeT HUKIMYHOM OpraHM3atuy CH-
CTEMBI YIIPaBIEHUA YYeOHBIM TPOIECCOM N0 KAXION
onepauuu yuebHoit nestensHoctH. Ipu aToM uMeeTcs
B BUAY HE TOJIbKO Nepeada MHGOpMaluy 0 HEoOXoau-
MOM oOpase JeUCTBUA OT YIPABIAIOIIErO 00BEKTA K
YNpasIseMOMy (TIpsiMast CBS3b), HO M iepeaaya HHdop-
MaliMK O COCTOSTHUH YIIPABIAEMOr0 O0ObEKTa YIIPaBIIsi-
rolileMy (obpaTtHad CB3b).

OO6parnas cBa3b HEOOXOMMMA He TOJIBKO IIEAarory,
HO ¥ 00y4agMOMY; OTHOMY — JUIA IOHUMAHUsA y4eBHOo-
ro MaTepuana, IpyroMy — IJis Koppekiiuu. [Tostomy
FOBOPAT 06 oneparuBHOM o0patHOi cBA3n. OGparHas
CBA3b, KOTOPAs CIYXHT [T CAMOCTOSTELHOM KOppeK-
(MM YYAI[MMUCH PE3Y/BTATOB M XapaKTepa ero yMCTBEH-
HOH JeATe/IbHOCTH, Ha3bIBaeTCA BHYTpeHHe. Eciu xe
9TO BO3AEHCTBHE OCYIECTBSCTCS TTOCPEACTBOM TEX XE
YIIPaBJIAIOMIHAX YCTPOHCTB, KOTOPBIE BEAYT ITpoLece 06y-
YeHHd (WIM TTearoroM), To Takad ofpaTHad cBA3b Ha-
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3biBaeTCs BHEIHeH, TakuM 06pa3oM, Mpu BHYTPEHHEI
00paTHOM CBA3M YYaIMECsd CaMM aHAIU3UPYIOT UTOTH
cBoeil yueOHOIi paboThHI, a MPU BHEIHEN ITO AENA0T
TIE/IATOTH WIH YHPAaBAAIOUINE YCTPOHCTBA.

Tpemuii NPUHIIAIL IIPOrPAMMHPOBAHHOTO 06YUeHUS
COCTOMT B OCYIIECTBJICHHH IATOBOTO TEXHOJIOTHYECKO-
o fpolecca NMPH PaCKPHITHA U NOJaYe yieOHOro Ma-
Tepdana. BeimoaHeHue 3T0T0 TpeGOBAHUA NO3BOJAET
HNOCTHYDb OOLIETIOHATHOCTH 00yJaiolel mporpaMMEL.

IlaroBas yye6Has mpouenypa — 3T0 TeXHONOTHYEC-
KWl IpHeM, 03HAYAIOINMH, 4TO y4eOHBIA MaTepHat B
[POrpaMMe COCTOMT M3 OTAEIIbHBIX, CAMOCTOSTENBHEIX,
HO B3aHMOCBSA3aHHBIX, ONITHMAJIBHLIX MO0 BETHYUHE
nopuuit HHGOpPMallMH H Y4eOHBIX 3alaHuit (0Tpaxato-
IIMX ONPeNe/ICHHYIO TEOPHIO YCBOSCHUS 3HAHWH YJalu-
MHCS M coco0CTBYIOUIMX 3GGOEKTUBHOMY YCBOSHHIO
3HaHui ¥ yMenmit). COBOKYIHOCTb HHGOPMALMHY IS
IpAMO# M 06pATHOM CBSA3YM M NPABUJI BBINIOJHEHUS 110-
3HaBaTeJIbHBIX JSHMCTBHIT 00pa3yeT mar obyyawineH
TIPOTpPaMMEI,

B cocTaB 1ara BKJIIOYAOTCH TPH B3aMMOCBI3aHHbIX
3BeHa (Xafpa): uHGOpMalus, onepauus ¢ o6paTHOR
CBS3bIO U KOHTPOJIb.

[TocneaoBatebHOCTD NIATOBbIX Y4eOHBIX TPOLEAYD
obpazyeT 06yyaI0IIyI0 TPOrPaMMy — OCHOBY TEXHOJIO-
Il MPOrpaMMHPOBAHHOTO OOY4CHMS.

Yemeepmouti NPHHIMIT IIPOIPAMMHPOBAHHOTO 00Y-
YeHHs HCXOAUT U3 TOTO, YTO paboTa yyaluxcs o po-
TpaMMe SIBJISETCS CTPOro MHAMBMAYATLHON, BOSHUKA-
€T eCTECTBEHHOE TpeOOBaHMEC BECTH HATPABICHHBLH
HH(OPMAIIMOHHBIHM MPOLECC ¥ MPEAOCTABIATH KAX]10-
MY Y4YauieMycs BO3MOXHOCTb NPOABUIATLCH B YUCHHH
€O CKOPOCTBIO, KOTOpas A7 €ro MO3HABATCAbHBIX CHA
Hauboee OMaronpysITHA, a B COOTBETCTBUM C ITHM BO3-
MOXHOCTb NPHCIOCAa0NMBaTh ¥ NIOAaYy YIPaBIsoeit
HHGOPMALIUH.

Wsyuenue ueneii peopMipoBanus 4 uHGopMaTH-
3a1MH NTEAarOTHYECKOro 06pazoBaHus, IMAAKTHIECKUX
TIPUHLUIIOB IIOCTPOEHUS 00YJaIOLIUX NEAATOTHYECKUX
cHcTeM, TpeBOBaHMIA K BHITYCKHUKY TEXHUYECKOTO By32a
(cornacHo [TOC] — TocynapcTBeHHOMY 00pa30BaTe/ib-
HOMK CTaHZApTY) MO3BOJISET CHOPMYIMPOBATL KOHUEH-
1LIKI0 KOMITBIOTEPU3UPOBAHHOTO 3aHATHS:

1. TeopeTnyeckast 4acTh, CTPYKTYPHPOBAHHAA AO
HeoOX0MMMOro MUHHMYyMa, ColepXalas:

a) GbeaepatbHy0, By30BCKYIO U PETHOHABHYIO CO-
crasngioinyio F'OC u OC By3a (110 maHHO#! TeMe);

0) CBS34 U3yYaeMbIX HM3UYECKHX BEAHYMH U 3aKO-
HOMEPHOCTEH ¢ TAKOBHIMH NMPEABIYLIMX U [OCTENYIO-
MIMX 3aHATHI, 2 TAKKe MEXIIPEAMETHBIE CBA3U C JpY-
TMMH TMCLHUIIIMHAMH, CONEPXAMMUCT B Y4eOHOM
IIaHe AAHHOIO CTIeLHANTHCTa;

B) MPUMEHEHHE M3YYaeMEIX 3aKOHOMEPHOCTEH B
HayKe # TEXHUKeE U CBA3D C Oyaymel CrelualbHOCThIO;

I) COBPEMEHHEIE JOCTHXEHHA B JaHHOH obnacTu
3HaHUi;

1) npo6ieMHBIE BONIPOCHI, MAPafOKCANLHBIE CUTY-
ali|M, IPOTHBOPEYHSA, HOABMSIOMIMECS Kak Obl Clyyaii-
HO TIpH PaCCMOTPEHMM TEOPETUYECKOHN YacTH, U OTBeE-
THI Ha HUX.

2. Hanuue obpaTHOM CBA3H UM KOMMYHUKALIMH,
obecreynBaloIei OpraHH3alnIo THAIOra MEXIY KOM-
HBIOTEPOM M YJaI{MMUCS.

3. Koutponsusie sonpocs jns mposepku I u 11
YPOBH#, COfepXallie HECTAHAAPTHEIC BONIPOCH ¥ OT-
BETH Pa3IMYHBIX BHIOB (Y Kaxaoro obyyamolerocsd,
MIOXOXHit Ha COCeIHHH, HO CBOY BapHaHT) — MPOAYK-
TMBHas JEATENbHOCTD.

4, PemeHHBE 3a1auy (TUIOBBIE, 11 GOpMHUpPOBa-
HHS YMEHHH COCTABJICHUS aITOPUTMOB PEIEHUH 33124
Y 3aMOMHHAHMA COOTHOIIECHUI TEOPETHYECKOTO MaTe-
pHaJia ¥ COOTBETCTBYIOIIM I MHIMBUAYAIbHEIH BAPUAHT
JUIS CAMOCTOSITENTBHOTO PEILCHHA).

5. PenieHnbie KHTErpaTUBHEIE 3a1a4H (HECTaHAAp-
THHIE, HECTEPEOTHITHbIE, ODUTHHATBHBIE) U1 GOPMH-
POBAHHUA Y YYALIErocss KpeaTHBHOTO MBILIIEHHUS U €O-
OTBETCTBYIOIUHII MHAMBHAYATbHBIH BADUAHT M1 CAMO-
CTOSTENIbHOTO PELICHUS.

6. KoHTpoJbHBIE 33Ha4M ¢ IIHPOKUM CHEKTPOM
($OpMHPOBAHUA YMEHHIA, B TOM YKcTIe GOpMUPOBAHHE
ymenuit HI n IV ypoBHe#t ycBoeHus (COCTaBIEHHE 3a-
Ja4 1O AaHHOHM TeMaTHKe) — NIPOAYKTUBHAs AesTe/b-
HOCTb.

7. PasznuuHble TpacKTOpUH 0OyvyeHHUH, COOTBET-
CTBYIOLIME TIOATOTOBIEHHOCTH 06Y4aeMOro H €ro Io-
XeJIAHUAM M BO3MOXHOCTIM.

8. PeiiTMHroBas CHCTEMa OLICHKU pe3yibTaTa pa-
GOTHI CTYACHTA Ha BCEX 3TANax 3aHATHS.

9. B0o3MOXHOCTb MOAETHPOBAHUSA H3Y4aeMOro
$u3MYecKoro ABJIEHNS U MOCTAHOBKM MpocTeitiero
UCCAENOBATENLCKOTO SKCIIEPUMEHTA, 4 TAKXKE OTIBITHEIE
U BUICOJEMOHCTPALIHH.

10. Mcroprueckas cripaBka (MOYYMTENBHBIA U 3a-
HMMATeJIbHBIA paccKa3 06 YUEHBIX U MX OTKPHITUAX) H
COOTBETCTBYIOLIMI NeMOHCTPAIIMOHHBI MaTepual.

11. CiipaBoYHBIi MaTepHan — TabJUIE POU3BO/-
HBIX M MHTEIpaIOB, TPUTOHOMETPHYECKHX QYHKUMIA,
bU3NYECKUX HOCTOSHHBIX U T.I. ,

12. KoMpopTHad cpena oOyyeHUss ¥ KOMMYHHUKa-
THBHOE B3aUMOIEHCTBHE CO CTYACHTOM.

13. HIupokuii crieKTp BOZMOXHOCTEH MHIMBHIY-
ATLHOM M CaMOCTOATEILHOM paboThl.

I'maBHBie cHCTeMOOOpasylomye HaKTOPLI EAALOTH-
YeCKMX CHCTEM: 1IeNIeBOi, KOMMYHUKATHUBHEIH, COZEp-
XaTebHO-OPTaHU3ALMOHHBIM K aHATUTHKO-PE3yJbTa-
TUBHBII 30€CH NPOSBIAIOTCA B II0JIHOI Mepe. OCHOBOM
QIS OUEHWBAHUA YCTIEBAEMOCTH YJAIErocs ABIAIOTCH
UTOTU KOHTPO/4. YUHTHIBAIOTCA NPK 3TOM KaK Kaye-
CTBEHHBIE, TAK U KOJIMUECTBEHHBIE MOKa3aTeNH pado-
THL 0Oy4atommxes [5].

KoHeuHoi menpio BceX HayYHO-METOAHMYECKUX
W3BICKAHMI TMEeAaroTHKY ¥ JUIAKTHKH BHICIUEH IIKO-
bl ABJISETCA YIOBJETBOPEHHME TpeOOBaHUH K YDPOBHIO
3HAHMM BHITYCKHUKOB, NPEIBABIASEMBIX JOCY1apCTBeH-
HhIMHM 00pa30BaTeNIbHBIMK CTAHAAPTAMHU M CTaHAApTa-
MH BY30B.

Co3pnath Takoe HICUTU3UPOBAHHOE 3aHATHE OUYEHB
TPYIHO, HO TAKXE KaK ¥ B IIOMCKE UCTHHHI, K HEMY
MOXHO GeckoHe4yHo rpubnuxarsca. [IoHdTHO, 4TO
ofecreynThb XOT4 06l GOJIBIYIO YACTh U3 NEPEYUCTIEH-
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HOT'O MOXHO JMIUb C TIOMOLIBIO KOMIBIOTEPA H COOT-
BETCTBYIOLUETO 006yYaiolIero IporpaMMHoro obecreye-
HHA.

O6yyarowias cucTeMa, pearTu3yiowas GobIUIHHCTBO
TpeOOBaHMIA K 3aHATHIO MO PU3MKE, GblIa CO3NAHA B
TomckoM nonurexHudeckoM yuusepeutere B 1996 roxy
Ha 6a3e kommbloTepos Macintosh [6—8], B 2001 1. pa3-
pabotana sepcust i IBM PC. HntepaktusHas o6y-
Yalollas CHCTEMa NpefXHa3HAauYeHa Ul NPOBENCHNS
NPaKTUYECKMX 3AHATHI, CAMOCTOATENLHON, HHAKBHU-
RyanbHOA paboTH CTYAEHTOB W IMCTAHLMOHHOTO 06y-
YeHHs. B HacTosLIee BpeMs MOMHOCTIO pa3paboTaHHl,
arpoOMpPOBaHB M BBEJEHBI B Y4eOHbIH MPOLIECC YeThi-
PE YaCTH NHTEPAKTHBHOMN 00YYAIOWIEH CHCTEMBI 1O (H-
3MKE, NOCBALLEHHBIX pasfenam: "MexaHuka. Moseky-
JspHas ¢pusmka, TepmoaMHamuka" — yacto [; "Dnekt-
pUYECTBO. DeKTpoMarHeTam" — yacts I1; "KoneGa-
Hus. Bonnosas onruka” ~ vacts I1T; "Aromuas dusu-
Ka. DJIeMEHTHI KBAHTOBOI MeXaHMKH" — yacTh IV, O6y-
Jaiolas CUCTeMa anpobHpOBaHA Ha 3aHATUAX CC CTY-
IOEHTaMHM Pa3NMYHBIX (DAKYIBTETOB JJHEBHOTO K 3a049HO-
ro 0by4eHHs B TEYeHHH NATH JieT (cebiute 7000 aynu-
TOPHBIX 3aHATHI, 6onee 4000 cTyneHToB). [To yKazaH-
HbIM pa3eniaM U3gaHo 4 yueGHbIX 1OCOGHS.

Tembl 3aHATUIA 06yvaloWen CUcTeMbI:

Kunemarnka MarepuansHoit Touky.
KHHeMaTuka TBepaoro Tea.

JnHamuxa TBepaoro Tena.

3aKOHbE COXPaHEHHS.

3aKOHBI HICATBHOTO Traza.

. TepBoe Hayano TepMoaMHaMuKu. Temnoem-
KOCTb. DHTponus. Ternossie ABUraTeu.

7. 3akon Kynona. HampsxeHHoCTb 3mekTpHuec-
koro nons. Teopema Taycca.

8. Pabota o nepemerieHHIO 3apsija B 3/EKTpHYEC-
KoM 11osie. fToteduuan. CBA3b HANPSLKEHHOCTH M 110~
TeHLHMaNA. DAeKTPOEMKOCTb.

9. 3akoHBI TOCTOSHHOTO TOKA.

10. OnektpomarHerusm. Cuna Amnepa. Cuna Jlo-
peHua. JIBuxXeHHe 3apAKEHHBIX YACTHII,

11. 3akon bro-Casapa-Jlannaca u ero npumeneHme
K pacyeTy MarHMTHOM MHIYKUMM M HaNpPSXKEHHOCTH
MarHUTHBIX NOJEH. MarHUTHEIE CBOJCTBA BELIECTB.

12. 3dpdexTt Xonna. 3akoH 3neKTPOMATHHTHOM HH-
IyKuuH. YpaBHeHus Makcsenna,

13. MexaHHuecKue KOaeOaHMs U BOJIHDL.

14. DneKTpOMArHHTHBIE KOJIEOAHMS ¥ BOJHBL.

15. TeoMeTpuyeckas onTuka.

16. Unrepdepenuus.

17. Indppakuus.

18. Monspusauus.

19. Ternosoe u3nyyexue.

20. ®oroachdext. Dpdpext KoMmnTona.

21. AtoM Bopa. JInHeituatble cnekTpsl.

22. DneMeHTHl KBaHTOBOM MexaHWKH. COOTHOLIe-
HuUE HeonpegeieHHocTel Ieitsenbepra. Bonnosad gyu-
KUHAL

23. YpaBHenue lpeaudrepa. YacTuia B moTeHUU-
ATBHOH sIMe.
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24, Ousyka aTOMHOTO a0pa M JICMEHTAPHBIX Yac-
THAU.

Kaxoe sansrue conepxur centyiomme cTpyKkTyp-
HbIE 3JIEMEHTHI:

WndopmaunonHas yacte (TeOpus), TO €CTh
CTPYKTYPUPOBAHHBIH TEOPETUYECKUH MaTepHal ¢ BbI-
Je/IEHHEM 3IEMEHTOB 3HaHuH. JIMCKyccHs "Beayiero”
¥ "ONNOHEHTA" YIyOJiAeT 3HAHNSA TCOPETHYECKOTO Ma-
Tepuaa.

2. KoHTposibHbI# BONPOCH! (TECT) NEPBOTO YPOB-
HS U141 IPOBEPKH YCBOEHHS TEOPETHYECKOTO MaTEPHa-
na. TTpn 310M Ha Kax10M paboyeM MecTe UMeeTCs CBOI
BAPUAHT BOINPOCOB

3. Ilpumepbl pellieHns THNOBBIX 3a4ay (M0ACKA3-
Ka) 111 BHIPabOTKH Y CTYAEHTOB HAaBBIKOB MO MPAKTH-
YECKOMY NPUMEHEHHUIO UHPOPMALIHOHHOM yacTy. He-
KOTOpbIE 3al1a4H TaKXe ABAAIOTCH OPHTHHAIBHOM pas-
paboTKo# aBTOpOB.

4. KoHTpo/bHbIE 331244 BTOPOTO YPOBHA A1 [1PO-
BEPKH HABBIKOB B PEIIEHHHM 3a7ay, OTAMYAIOLIMXCS OT
PACCMOTPEHHBIX B HONCKA3Ke TONBKO LIM(PPOBLIMHU AaH-
HbIMK. Ha kaxnoM paGoueM MmecTe IpesycMOTPeHHl
CBOM LUM(POBHIE JAHHBIE, H, COOTBETCTBEHHO, CBOJA
YHCJIEHHBIH OTBET.

5. KoHTponbHbie 3aa4¥ TPETLETO YPOBHSA IS
TIPOBEPKH CTEMEHH YCBOCHHS MaTepHaia JaHHOIO pas-
nena. CTyIeHT BOJIKEH CaMOCTOATENbHO MTOMYYHTh Pac-
YeTHYI0 GOpPMYY K 4ucloBOM oTBeT. Ha KaxioM pa-
00YeM MECTE PeaTH30BaH CBOM BAPHAHT.

6. CrpaBOYHMK CONEPXUT TAONHLIBI TPOM3BOIHBIX
Y MHTETPaNoB MEMEHTAPHEIX QYHKUMI H QU3HYECKHE
(opMyJIBl, He BOLIEALIME B pa3ieN TEOPUH, HO HEOH-
XOAMMBIE JUIS peICHH 3a1ay.

7. 119 HEKOTOPHIX 3aHATHII HMEETCA MCTOpHYEC-
Kasl CIpaBKa 0 3aHUMaTeNbHbIX HaKTax M3 XU3HH yye-
HBIX M UX OTKPBITHSIX.

8. KoMnbloTepHblit 3KCnepyMeHT.

WuTtepakTHBHas o6y4aiollias cucTeMa paboTaeT Ha
fase kommbioTepos Macintosh B cpene HyperCard 2.2,
pabounm daitiom KoTopoit ssercs ctek. Bee TpH ya-
CTH (MH(GOPMATHBHAS YaCTh, TECT M NOACKA3Ka) HAXO-
JATCS B Pa3HBIX CTEKaX M CBA3aHBl MeXIy coboii, T.e.
CTYAEHT MOXET 00PaTUTLCA K TEOPHM M NOACKA3KE U3
mo6o¥ yactu Tecta. CipaBOYHUK, IOMMMO YKa3aHHO-
TO BHIILE, COTEPXUT KPATKYIO HHCTPYKLUIO MOb30Ba-
TeJIsl, HAXONMTCA B OTIACABHOM CTEKE H JOCTYNEH M3
M0B0¥ YaCTH TEOPHH M TeCTa. B KauecTse npumMepa cBs-
3H CTCKOB NPUBOAUM GoK-cxeMy 3aHATUSA "KnHeMa-
THKa TBepaoro Te1a” (puc. 1), rue npaMoyrobHMUKaMK
TNIOKa3aHbl PA3HBIE CTEKH, a CTPENKAMH — OOMEH HaH-
HBIMM MEXIY HUMH.

B Havane nepBoro 3aHATUS CTYAEHT NPOXOIHT NPO-
CTOH M KOPOTKHI{ TECT, IIPU BHITIOJIHEHHH KOTOPOTO OH
o6yyaercs paborats ¢ KoMnbioTepoM Macintosh 1 opy-
CHTHPOBaThCs B o0yyatoniei cucteme. Ha nocienyo-
LIMX 3aHATHAX BBOAHBIN TeCT He NoBTOpseTcH. Jlaiee
BHIGMPAETCS TeMa 3aHATUS U3 OBIIET0 MEHIO ITO YCMOT-
peHHUIo npenoaasares. [Tocae 3Toro cTyneur nepexo-
JMT X TEODHH, a 3aTeM B TecT. FIMeeTcst BO3MOXHOCTD
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Puc. 1. B70K-CxeMa OTAENLHOMO 3aHATNA UHTEPAKTUBHOM 0DyYa-
10LEeN CCTEMbI

U3MEHHTb TPAEKTOPHIO OOYUEHMSA, MUHYS TEOPHIO U
Cpa3y NPUCTYNHB K BHIOJHEHHIO TecTa. ITO MOXET
caenats IIOO0H CTYIEHT MO CBOEMY YCMOTpeHHIO. Bom-
POCHI M 3aJa4M TeCTa PachpeaeNeHbl ¢ TOMOLIBIO KaT-
YMKa CAy4aiHbIX YMCE, TAK YTO B JAHHEIH MOMEHT Ha
Pa3HBIX KOMIBIOTEPAX FeHEPUPYIOTCA Pa3IHYHEIe 3a/1a-
HuA. Bee 3amanus Tecra noapasaesieHb Ha TpH (MHOT-
Ja Ha 1Ba) YPOBHA CNOXHOCTH. COOTBETCTBEHHO LIEHA
OTBeTa B Oa/1ax Ha KaxnoM YpoBHe paszHas. OOBYHO
Ha NMEPBOM YDOBHE HAaXOATCS BOIPOCH!, K KAXIOMY H3
KOTODBIX HYXHO BBIOpPaTh OTMH MPaBUABHEIA OTBET 3
HECKOJIbKKX NPHUBEIECHHEIX.

Ha BTopoM ypoBHe MOMelalwTca 3afayu "c moj-
CKa3Koi". PelIMB Takylo 3a1a4y, CTYJEHT A0JIKEH BBE-
CTH YHCJIOBO# OTBET B ClielManbHoe none. Ilporpamma
pacmo3HaeT OTBET W BbIAZET JMATHOCTUKY, PABHIBHO
S peuleHa 3a1aya. [IpyyeM BBOOMMBIN OTBET MOXET
OT/IMYATHCS OT PEANTBHOTO Ha 5 %, YTO HTHOPUPYET He-
3HAYMTENbHYIO OIIMOKY B BbiuMcneHusx. OObIYHO Ha
BTOPOM YPOBHE NOMELUACTCS 3aJa4ya ¢ OJUHAKOBHIM
ycnoBueM™* Ui Beex 00y4aeMbiX, HO pa3sHBIMH YHCIIO-
BbIMM IaHHBIMHU, KOTOPLIE PacTpeneisioTcs B 3ajaH-
HOM JHAarna3oHe ¢ ONPEICNCHHBIM LIAroM ¢ MOMOLIbIO
JaTYUKa CAyYaifHbIX YUCE.

Ha TpeTheM ypoBHE npesaraioTcd 3a1ayy nepBoro
THIIA, HO 60Jice CJIOXHBIE. 3aHa4d MOTYT UMETh HILHIO-
CTPALIMIO B BUJIC KOMIIBIOTEPHOTO 3KCIIEPUMEHTA, pea-
JIM30BaHHOrO KaK MYJIbTHILIMKALIMS B cpene Interactive
Physics. KoMnbloTepHblit 9KCIIEpUMEHT NO3BONSET CTY-
IEHTY Y4aCTBOBATh B IIPOLIECCE, ONIHCAHHOM B YCJIOBHH
3a/iaym, MOCKONBKY CTYIEHT HOJIKEH BBECTH apaMer-
PhI, 3aJaHHBIE XapakTepucTHKaMu. OObLIYHO B OTHOM
3aHATHH UMeerca okono 40 Bompocos, 40 3agay rep-
BOT0 YPOBHS M CTOJIBKO X€ BTOporo. IIporpamma BhI-
OUpaeT L1 KAXA0To CTYAeHTa 6—9 BONpocoB, 2 3aja-
4H N1EPBOTO YPOBHSA M OJHY BTOPOTO YPOBHs. B npouec-
ce pabOThI HaJ TECTOM CTYNEHT MOXET NOCMOTDETD,
Kaxoe KoJ1yecTBo 0ajiyIoB OH Habpal.

IepeyncneHHbIe 3aHATUS, UMEIOLINE OIUHAKOBYIO
CTPYKTYPY U JIOTHYECKOE MOCTPOEHHE, Pa3HYAIOTCA [0
cogepxanuio u popme. ComepxaHue onpeaendercs
TEMOM JAaHHOTO 3aHATHS, & HGOPMY MOXHO BaphbUPOBATD

* IIns Bcex obyvaesix

M0 YCMOTPEHUIO MpenojasaTesis. MoXHO NpoBecTH
KOJITIOKBHYM, B 9TOM Cliydyae 3aa4yyd OTCYTCTBYIOT, a
4YUCJI0 BONPOCOB YBENHYMBACTCH. BO3MOXHO YCTPOUTH
NPaKTHYECKOE 3aHATUE, KOTA HET BOIIPOCOB, U CTYIEH-
THI PEIHAIOT 3alayyu. MaTepHaibl TEOPETHUECKHUX CTe-
KOB HCTIONB3YIOTCS TIPY CAMOCTOSTENIBHO M ayINTOPHOH
pabore cryneHToB. PazHooOpa3ue GopM 3aHATHI J0C-
THTaeTCsl TAKXE C IOMOLIbIO OGOPMIICHHS CTEKOB U
KapTouyek npu pa3paboTke 3aHarusg. Hanpumep, B cre-
K€ TEOpUHU UMeEETCA “"BEAYIIMiA" TAHHOTO 3aHATHS, KO-
TOPBIH BeNET AMANOT CO CBOMM "cTymeHTOM". Kpome
TOT0, CYWIECTBYET BO3MOXHOCTb HCIO/IL30BAThL PA3HbIE
upera ans ofopmiieHHS KapTodyek. MUMeloTed Takke
dororpaduu, MyTbTHUABMBL ¥ BUIEOKIKITbI, WILTIOCT-
PHPYIOIIME HEKOTOPHIE 3aKOHBI PU3HKH. MOXHO Tak-
e UCMONB30BaTh 3BYKH U BU3yabHbIE 3hdeKThl. Pas-
HooOpa3zue GopM 3aHATHI NOBBILIAECT HKHTEPEC CTYACH-
TOB K TEME 3aHATUA, Fe/TaET 3aHATHE O4¢HDb HATTISAHBIM,

B cOOTBETCTBMM C aNTOPHTMOM, pa3pabOTaHHLIM
TpernoziapaTeneM, ObUTH peaTu30BaHbl ABANUATD YCThi-
pe 3aHATHSA B cpele nporpaMMmuposanus HyperCard 2.2.
OTa MHCTPYMEHTAIBHAA cpela 00ManaeT IMPOKHMH
BO3MOXHOCTSMH LIS CO3IAHUS TECTOB, MPAKTHYECKUX
3aHATHIA, TaGopaTtopHbIX paGot. HyperCard ckomcTpy-
MpOBaH TakuM 00pa3oM, 4YTO pecypchl, HeoOXonUMble
AJISL TOCTPOEHUS MPOrpaMMbl (KHOTIKH, OKHa, A3bIK
TIPOrPaMMUPOBAHKSA) SIBJIAIOTCH BCTPOEHHBIMH, H OC-
HOBHOE BHUMaHHE M BpEMS MPOrpaMMHUCTa YACHAETCS
CO3/1aHHUI0 CLIEHApHU MporpaMMbl. KpoMe oOBIYHBIX
peaaKTopa TEKCTOB, MaTeMaTH4YeCKHX QYHKLNIA U rpa-
¢buyeckux nHcTpyMeHToB, HyperCard umeer Bce MyITb-
TUMEAUHHBIE CPEACTBA VIS 3alIMCH ¥ BOCTIPOM3BE/IE-
HHS 3BYKOB, CO3JaHMS M [TOKA3a BUAEO- U MYJILTHWib-
MOB. IMeeTcs TakKe BCTPOEHHbIH MHTEPNPETATOP A3bi-
Ka HyperTalk. Paboyas nporpamMa, HanucaHHas Ha
HyperCard, umeer cTpykrypy crexka. Kaxaplii cTek co-
CTOUT U3 MHOXECTBA IEKTPOHHBIX KAPTOYEK, KOTOPHIE
MOXHO NepeKJIalbIBaTh B TPOM3BONBHOM nopsake. Kak
CTeK, TaK ¥ KapTO4Ka ABIAIOTCA [MPOrPaMMHUPYEMBIMH
obbekraMu. B cpene HyperCard peanuzoBaHa nies
00BEKTHO-OPHEHTHPOBAHHOTG NPOTPaAMMHUPOBaHU,
MO3TOMY KaXAblit 06BEKT UMEET CBOM NIPOTPAMMY M
cpoiicTa. Ha kaxnoit KapToyke pacnooXeHk! Apyrue
TIPOrPaMMHUPYEMEIE OOBEKTHI — TEKCTOBbIE T0JIS, KHOM-
K U rpadmyeckue 06bekTH. Mexay nporpaMMmupye-
MBIMU OOBEKTaMHU JIETKO OCYLLECTBUTh OOMEH JaHHbI-
MU — YHCIEHHbIMH, TEKCTOBBIMH U T.I. IlepBuuHOit
uneeit obyyaoieil cucTeMbl ObIT MPHHIMNT MHOTO-
OKOHHOCTH, 3aKJII0YAIOIHUACS B TOM, YTO 3KpaH BEIT-
JISOMT Kak pabo4dui CTON, HA KOTOPOM PacHONOXEHHI
yueOHMKH, 3a1a4YHUKH, CTIPABOYHHKH, KOTOPHIE MOX-
HO nepeMellaTh, OTKPbIBaTh, 3aKphIBaTh, JUCTaTh. Ha
CTPaHMLAX ITHX "KHMXEK" PACIIOJIOXEHL 3KPaHHbIE
KHOIIKM, TeKCTOBBIC 10J1s1, rpaduyecKue oobexTH. Ha
PHC. 2 NPUBEAEH TPUMED KAPTOYKH M3 IIPAKTHYECKOTO
3aHaTHA "KuHeMaTHka TBEpIOro Tena" ¢ yKasaHueM
NPOrpaMMUPYEMbIX 0OBEKTOB.

IIpuBeneM TekcT 3anaum, MOMEILEHHOM Ha 3T}
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kaprouke: "Ha oHy u3 jonacTei BETPAHOH MeJTbHULBI
cena 6abouka. [Toyn cBeXuil BETED, TONACTH PHLLTH
BO BpawieHue. Onpeesinte TMHENHYI0 cKopocTs 6a6oy-
KH L H YHCII0 060poTOB N K MOMEHTY BpeMeHH = X ¢
HocJIe Hayaia BpalleHus, eci 6abouka HaxoauTCs Ha
PacCTOSHUM r = Y'M OT 1IeHTPa BPALICHH A, a 3aKOH 13-
MEHEHHA YIJIOBOTO YCKODEHHS OT BpeMeHH o = (1, Izie
C =2 pan/c?". B texcTe 3anauu BMecto X (BpeMs Bpa-
LUEHHA) U Y (pacCcTOSHKE OT LIEHTPA) CTYAEHT BUAMT Ha
9KpaHe KOMIIbIOTEPA YUCJIOBbIE JaHHEIE, pacripesie/ieH-
HbI€ B 3aIaHHBIX HHTEPBA/IaX C TOMOLIbIO JATYHKA CITy-
YaiHbIX YMcen. B pe3ynbrare Ha pasHbIX KOMIIBIOTEPAX
BHIHBI PA3TUYHbIE YUCIOBbIE JaHHBIE. [Tocse Toro, Kak
3aJaya pelueHa Ha 6ymare, YHCI0BOH OTBET BBOAMTCA B
CreLHaIbHBIE NOJIA, PAIOM C KOTOPLIMM YKa3aHa pa3-
MEPHOCTB BETMYMH, 3aTCM HaXuMaeTcs KHorka "OTeer
roroB” (puc. 2).

[logBnseTcs KapTOUKa ¢ AUATHOCTHKOM, NIPAaBHIIb-
HO JIM pellieHa 3anaya. Ha kapTouke npuBefeHa 3aqaya
€ KOMILIOTEPHEIM IKCIIEPUMEHTOM. My/IbTUIBM BLI-
3bIBAETCH KHONKOM "DkcmepumeHt”. KenaeMmbie neit-
CTBMS (NMEPEXOA HA IpPYTYIO KapTOUKY, B APYIoM CTeK,
noka3 QHIbMa, IKCEPUMEHTA U T.1.) NPOU3BOASTCA
HaXaTHEM KHOMKY MBILHH B TOT MOMEHT, KOL/1a e YKa-
3aTeNb HAXOXUTCA Ha COOTBETCTBYIOLEN IKPAHHOI
KHorKe. /1Ba Kagpa #3 KOMMBIOTEPHOTO 3KCHEPHUMEH-
Ta K OMIMCAHHOH 3aa4e NMpUBEAEHHI Ha puc. 3au 36. ler-
KOCTh B OOPALLICHHH C KOMITBIOTEDOM, HATMIIHOCTS TIpe-
10/1aBaEMOTO MaTepUaia AENAIOT paboTy CTYAEHTOB He
TO/ILKO MPHATHOMH, HO U BecbMa adbexTHBHOM. TTpo-
rpamMel, pazpaboraHueie B HyperCard, npegcrasasior
MaTtepUa 1o TeME 3aHATHA ¢ MAaKCUMAJILHOM HATIAN-
HOCTBIO, TTIOCKOJIBKY B CTEKM MOXHO BKJTIOYaTh 3BYKH,
MYJABTQUIBMEL M BHIEOKIHIIBL.

Jlns MoxenHpoBaHus GU3HIECKUX SBACHHI GbLTa
MCIOJIL30BaHa CTIELMATM3NPOBAHHAS Ccpelia pa3paboT-
ku Interactive Physics. Ota uHCTpyMeHTATBHAA Cpena
MO3BOJISET NOJIb30BATENIO MOACNHPOBATh MEXaHHYEC-
KHE Y MEKTPOCTATUYECKHE ABNIEHHS, IIOXYMHAIOLINE-
¢ 3akoHaMm Gu3uku. Bee HeoSxonuMele CiyxeGHbIE
HaHHble (HabpaHHBIe GBI, HOMED 3a1auu, GaMuIus
CTYACHTA M T.J.) COXPAHSIOTCA B (aii/ie-poToKOe.
IIpu 3arpy3ke HyperCard npoucXomuT cuuTHIBaHHE
NaHHBIX 13 3TOTO (daitna U 3aHeceHHe CaYyXeGHON WH-
(GopMaLMK B COOTBETCTBYIOUIHE [IEPEMEHHBIE.

Coe s b IOAS XIS B3O
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Puc.2. [lpumep KaprodKky 3 NPakTAHECKOro 3aHATHA KuHema-
TuKa 18epporoTena”
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B 3anaTiK "3aK0oHb! cCOXpaHeHHs" B KAXAO0HM U3 AATU
3afay UMEETCS KOMITbIOTEPHBHA SKCTIEPHMEHT, HILTIOC-
TPHPYIOWHH B PEXUME MYJIbTUILIMKALIMH MPOLECT,
OITMCAaHHBIA B YCJAOBMK 3afauM. Ha puc. 3a u 36 noka-
3aHBI JIBA Kalpa U3 KOMITBIOTEPHOI0 3KCNEPUMEHTA K
3af1a4e ¢ puc. 2. U3 puc. 36 BUAHO, KaK B pealbHOM Mac-
witabe BpEMEHH BefeT ce0s NTMHEHHas ¥ yIioBas CKo-
pOCTh B 3aBUCHMOCTH OT paccTogHHus. Ha xoopauHar-
HOMN CEeTKE B JIEBOM BEPXHEM yriy (puc. 36) BepxHssl
KpMBasl OKa3bIBaeT MOBEACHHE IMHEHHOM CKOPOCTH,
HMXKHAA KpUBas — MOBEACHHE YIJI0BO# ckopoctH. [lo
MEpE BPAILEHUs] MENBHUHBI Ha MOJe MOJ KOOPAHHAT-
HOM CETKOM TMOABIAETCS YUCNO PANHaH — BeIMYHHA yT-
noBoro nyTd. KOMIbIOTEpHbIE 3KCMEPUMEHTH 1103BO-
JSI0T IPUBUBATH CTYAEHTaM HaBBIKH HAayYHO-HCCIEN0-
BaTENLCKOH PabOTHI, MOCKOABKY YHCIIOBEIE JAHHBIE 32-
Jayu MOXHO MEHATh BHYTPU MyJibTdubMa, TakuM 06-
pa3oM, CTYAEHT HETOCPENCTBEHHO YJaCTBYET B MOJEIIH -
POBaHHH HHU3UIECKOTO NIPOLECC, OIMCAHHOTO B YCIIO-
BUM 3aa4yd. B YaCTHOCTH, CTYyIEHT MOXET 3a1aTh JaH-
Hbie, paBHBIE TEM, YTO OIUCAHbI B YCJIOBMM 3a1ayu. B
A1060M cryyae CTYACHT BHAMT Ha 9KPaHe BOTUIOLIEH-
HbIH B BUIE MYALTWIBMA ATTOPUTM PELIEHUs 3a4auu.

BhinonHeHHe OHOTO KOMILIOTEPHOTO 3AHATHS U3
MHTEPAKTUBHON 00Y4YaIolle! CHCTEMBI, €CIIH ETO TIPO-
BOJMTH 10 TPAOIULIMOHHOM TPACKTOPHH, CBOAHMTCH K
CJIEAYIOUIMM OCHOBHBIM 3TamaM:

1. BriGop TeMbl 3aHATHSA U3 OOLIETO MEHIO.

2. IlpocMoOTp TeopeTHYECKOro MaTepuaa.

3. 3HaKOMCTBO €O cnocoGaMy PelIeHHs THIIOBBIX
3afay.

4. BrimonHeHue TecTa, BKIIOYAS BONPOCH W 3ana-
YU C KOMIBIOTEDHBIMM IKCMEPUMEHTAMHK, IPOCMOTP
TeKyILero aja CTyIeHTa, IMarHOCTHKY OTBETA.

KoHTtponb 3HaHW#

Kaxgast TexHONOrUs MpeycMaTpUBAET CBOIO CHC-
TEMY KOHTPOJIA 3HAHUH WIH CHCTEMY TECTHPOBaHMS.
Briepsbie HasBaHHe “TeCT” BBEJI OCHOBATEb HAYYHOIO
U3YYEHHS HHAMBUAYAJIBHLIX DA3NUYUA aHTTHACKHUI
yuenbiit ©. [anstoH. TecTHpOBaHKE B Te BpEMEHA IIPH-
MEHSUIOCH JUISt TPOBEPKH NMPOQECCHOHANBHOM MPUro-
HOCTH, 00paloTKa Pe3y/IbTaTOB KOTOPOH ObLIa 0YEHb
Tpynoemkoii. ®. TansToH pa3paboran Takxe HaeH per-
PECCHBHOTO M KODPEJISLIMOHHOTO aHalu3a ¥ BBEJ
MAEIO BATUAHOCTH (0GOCHOBAHHOCTH TECTa), YTO GbLIO
Ype3BHIYAIHO BAXHO MpH onpeaeieHnd npodeccHo-
HAIBHON NIPUTOaHOCTH [9].

B Hactosiiee BpeMst TECTHPOBAHME — LIKPOKO Pac-
NpOCTPaHEHHAsA CUCTEMa KOHTPONA 3HaHui. OGyyalo-
IIas CHCTEMA Ha KaXIOM 3aHSITHH MO3BOJISIET TIPOBEC-
TH TECTHPOBAHME CTYAEHTOB IO KaXIOMY 3JIEMEHTY
3HaHui. [IpH 3TOM CcTyAEHT MOXeT 06pallaThCH K TEO-
PETHYECKOI YAaCTH 3aHATHS Ha NIOOOH CTAIUH IIPOXOXK-
JIEHUS TECTa, TEM CAMbIM TOBTOPAA HHOOPMALMOHH b
MaTePHAT B NMOJHOM COOTBETCTBHH C PEKOMEHNALMS-
mu S.A. Komenckoro. JaTynK cayyailHBIX YMCeN s
pa3bpoca YMCNOBBIX NRHHBIX 3314 HITH BOIIPOCOB TeC-
Ta 00eCNeYHBaET CaMOCTOATENBHYIO OMHOBPEMEHHYIO



EctectetHble Hayku

Puc. 3a. HaqanbHbiv Kanp 13 KOMMBIOTEPHOIO IKCNEPUMEHTA

paboTy CTyAEHTOB 1O pa3HbIM BapHaHTaM Y UCKITIOYaeT
cnucoiBaHue. PaszpaboranHoe nporpaMmHoe obecreye-
HHE N103BOJISIET U3MEHUTD TPACKTOPUIO 0OYYEHUA CTY-
JEHTA, €CJIM M3YYCHHME TEOPETHYECKOM YaCTH WM pe-
IICHUE 3a/1ay [UI Hero Heobs3arenbHo. Peanusosana
PEeATHHIOBas CUCTEMA OLEHKH 3HAaHUH W NIPOMCXOIUT
nofcyer 6a/u10B. B xOHUE 3aHATHS IPEROAABATENIO BPY-
4aeTcs MPOTOKOJ, [A¢ YKa3aHbl haMH/IMH CTYAEHTOB
JaHHo# rpynisl ¥ 6asuel. [IpoTokon uenons3yetcs mis
aHaM3a yCIIeBaEMOCTH CTYIEHTOB Y Pe3y.IbTaToB anpo-
OupoBaHus 0byyaloleit CHCTEMBI.

[IporpamMa no3BoJsieT NPOBECTH UCC/IeJ0BaHHS
U3MEHEHHS YPOBHS 3HAaHUH CTYIEHTOB OT [EPBOTO 3a-
HATUSA (pHUC. 4¢) K nocrenyiomuM (puc. 46) Peaynsrar
aHAIN34, BHINIOJAHEHHBIH HA TPUMepe TISITH IPYII CTY-
JIEHTOB MALUKHOCTPOUTETbHOTO (haKy/IbTETa TOKA3EIBa-
€T MOBLILUEHKE YPOBHS 3HAHHH, KOTOpOe NPOSBNAETCS
B YBEIMMEHHH YKCA CTYICHTOB, HAOpPaBLUIMX BHICOKHH
Oas1 3a 3aHATHE, PUC. 44, 6. Ha puc. 54 mpencTaBieHbl
CBEACHUA O pe3yabTaTax TECTUPOBAHUA CTYIEHTOB pas3-
JMYHBIX TPYII 1O TpeM TeMaM. Ha puc. 56 noxasaHo
BO3pacTaHue cpeaHero 0anna B NpoLecce U3yYeHHst
Kypca QM3MKH, KOTOPOE CBHAETENALCTBYET 00 yBeNTHYe-
H¥HM YPOBHS 3HAHUIA.

[eHepupyeMbIi TECT AOJDKEH ORITH IIpoBEpeH Ha:

— TEXHONOTMYHOCTb M SKOHOMMYHOCTD,

— JOCTAaTO4YHYIO YHUBEPCATBHOCTS (MHOTOYPOBHE-
BBI€ KPHTEPUH OLICHKM 3HAHUH U YMEHMUIT);

2 Vismen paccTonuue

O LIHTPA W CMOTPH
v, Mt 32

cxopooT or
‘paocmu

PacoT. 0T ueHTDa

Puc. 36, KoHeyHbi Kaap 13 KOMMLIOTEPHOIO IKCNEPUMEHTS

~ BJIMAHOCTD (YAOBJIETBOPEHHE LEAIM TECTHPO-
BaHuA);

— HaleXHOCTb (IOCTATOYHO BBICOKYK CTENEHb
(PopManM3aLKy OLIEHKH Pe3yNLETaTOB TECTUPOBAHHSA);

— JIETHTUMHOCTD (OTCYTCTBHE MPOTHBOPEYHIt HOP-
MaM H 3aKOHy 00 00pa3oBaHKK).

Kosgppuyuenm nadexcnocmu (0TBEYAET Ha BOIIPOC —
HACKOJIBKO TOYHbI POBEIEHHbIE UAMEPEHUS) IOACYH-
TaH U3 COOTHOLLEHHS:

ry=——i1-

m
m-1 A

31ech m — YMCHO 3afiaHuil, N, — YMC/0 OTpOLIEHH B
CTYIEHTOB, S; — DUCTIEPCHS MO KXIOMY BOIIPOCY:

S2 =p.g;p = Ri
j T FjSp i ’
Nmax
rae Rj — YUCJIO NIPAaBUIbHAIX OTBCTOB Ha j'ﬁ BOIIPOC,

Nyax TPMHAMAETCS PaBHBIM YHCITY MCTTHITYEMBIX.

BennynHa p; OnpeenseT Mepy TPAHOCTH KaXJ0T0
BOMIPOCA, a g; = | — p;. DKCIEPTHBIA KOHTPOIB OCY1IIe-
CTBJISJICH HYTEM [TOBTOPHOTO TECTHPOBAHMSA OHHMH H

TEMH XK€ TECTAMH OJHOM U TOI Xe€ IPyNIbl CTYICHTOB

Tema: KuHemaTka maTeprankHOW TONKH

Tema: [TepBoe Hayano Te pMOANHAMMUKU
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Ouerka 3HaHMI NO rpynnam
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Pa3genss

Puc. 5a

(ysacTBoBanu aBa 3kcnepra). B dopmyse (1) nucnep-
CHSl HHIMBUIYATBHBIX GAJUTOB 1O TECTY S IPH 9KCep-
THOM KOHTpOJe (0603HauYeH OYKBOM k) paBHa:

HMonyuenHas B fanHo# Buibopke (40 Tectos I 3ans-

tHe U 40 TectoB 11 3aHATHE ) OLIEHKA HA/IEXHOCTH TECTA
"KnHeMaTuka" okasanach n, =0,77, "OuHamuka" —
r,=0,78.

[TockonbKy TecThl HOMXHBI OBITh TPOBEPEHBI HE
TOJILKO Ha HAJEXHOCTb, HO U Ha BATHIHOCTS, T.€. 060-
CHOBAaHHOCTDb NMPOBEPKM JAaHHBIM BONPOCOM KaKOTO-
JUO0 3I€MEHTA 3HAHHI, TO B Ka4eCTBE PacueTHO# (op-

Puc. 56

MyJibl K03GdULMEHTa BATMAHOCTH ObUTO B3STO Clieay-
jolee cooTHoLIEHHE [9]:
Ny

Z(x,' —)?)(Xm. —)_Cx)

i
N,|S?.8?

Kosdduunent panuanoctu js recta "Knuemaru-
ka" r, cocraBui 0,7, "Jlunamuka” r, =0,705.

PesynbratoM aHanusa nmeparypm MO MeNaroruke
¥ HHOOPMALMOHHEBIM TEXHOJIOTUSIM ABWIOCH QOPMH-
POBaHHE HAYYHO-METORHYECKHX aCleKTOB 00YJAIOIHX
CHCTEM, KOTOPBIE MO3BOIHIIM Pa3paboTaTh HOBYIO Tie-
JarorHYecKyI0 TEXHONMOTHIO 00YyYEHUS HHXEHEPOB (hH-
3UKE B TEXHUYECKOM YHMBEPCHTETE.

r, =
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