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NPEJUCIIOBUE

B npennaraeMoM noco6UH CenaHa nonbiT-
Ka JaTh npeiCTaBJeHHe o crocofax mpenoja-
BaHHA aarebpel B BOCHMHIJIETHell  LIKOJE.
Kunra npepHasnaveHa Jgjs HauHHAIOWNX
yunTeNeH M CTyAeHTOB ne]By30B. B Helt Bo
MHOTHX CJIy4asix MaTepHaJl H3JIOXKeH Tak, uTo
ero MOXHO HCII0JIb30BaTh NPH MOATOTOBKE K

ypoky. YacTo npHBOAATCA HaBOAsILHE BO-
npockbl, 4To0bl NMOMOYb YUHTe/IO BECTH YpPOK

3BpUCTHYECKH, Ho HeoOXOAHMO IOMHHTB, YTO
5TH BONPOCH! IIPHMEpHBIE H, YeM 6osblie yye-
HHKH NpH H3YYeHHH HOBOTO MaTtepuaja Ipo-
ABAT HHIIHATHBBI, TeM MeHblle MoHag00HTCs
JaBaThb HM TaKHX BONpOCcOB. B KHHre npuBo-
JATCSl 00pasupl pelileHHs THINOBHLIX YrparKHe-
HHIl, 9TO MOMET NOMOUb HayHHamIeMy YyuH-
TeJI0 YCTAHOBHTb CHCTEMY 3amiCI,
CoBpemeHHass MaTeMaTHKa HelpPepbIBHO
pa3BiBaercs, IO3TOMY MeHRIOTCA M TpeGoBa-
HIfl K HIKOJIbHOMY NPEeNOJaBaHHI0 MaTeMaTH-
KH. Y4lTeNb MOZKET, He H3MEHSIs IPOTpaMMbl
LIKO/ILI, MOBHICHTD TEODETHYECKHA YpOBEHb
npenojgaBanya. B yacTHOCTH, OH MOXKeT NO3Ha-
KOMHTb YYEHHKOB C TNOHATHEM MHOXeCTBa,
BBECTH COOTBETCIBYIOLIYKO CHMBOJIIKY, GoJee
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IF'JIABA OBILIME CBEJAEHHA

§ 1. KYPC AJITEGPbl BOCbMHJIETHEA HIKO/JIbl

IlporpamMMa BOCEMUMETHeH INKOJEI MO anre6pe OXBaTbiBaeT
C/IeNyIOLLEe BONPOCHL.

l. PasputTue nmoHaTHA YyHCHAA YueHHKH B V Kiaacce
NONYYalOT NOHATHE O MHOMXECTBE LEJNBIX M APOOHBIX MOJOXHTENBHBIX
usiced. B VI Kiacce MHOXECTBO NOJIOMHTENLHEIX YHCEN PACLIMPAETCS
JI0 MHOXeCTBa pallHOHaJbHbIX yticed. A B VII knacce B ¢BSI3H ¢ Heol-
XOLUMOCTBIO PellIaTh KBanpaTHble ypaBHeHNs BuIa x* = a, rae a2 0,
ydaliHecsi 3HaKOMATCA ¢ KBAAPaTHbIM KOPHEM H NpPHONIKEHHBIM Bbi-
UHC/IEHHEM KBajPaTHBIX KOPHel H3 yiices (HOHATHE HPPALHOHAIBHOIO
yucia He fAaercs).

2. ToxpecTrBeHHBe npeo6pasoBanHusa Yua
I Hecss LJOKHbL OBJaJleTh HABBIKOM AENCTBRI! C pPallliOHANbHbIMII YHCIA-
MH, MHOrOWIeHaMH 1 afre0panyeckiMi ApobsmMil. JelcTBIA ¢ KBagpar-
HBIMH KODHSIMH OTPaHHYIBAIOTCS TONLKO NPOCTEHIIHME, KOTOPbIE MOTYT
BCTPETHTHCS IPH pelUeHHH KBaAPATHbIX yPaBHEHI H reOMETPHUECKHX
3ajau.

3. YpasHeHHd B BocbMu/eTHeHl IKoMe YYEHHKH JOJIKHUI
YCBOHTb COCTaB/IEHIi€ YDaBHEHHH IIO TeKCTy 3ajlayH H pelleHue ypas-
HeHHH nepsoil, BTOPOil CTeNeHH H CHCTeM ypaBHeHnd. B mporpamme
yAeneHo GOJIblIoe BHHMaHHE NpHOJIHKEHHOMY DelleHHIO ypaBHEHHH,
B OCHOBHOM rpaduueckiiM crnocofom.

4. Pyuxuuu B VI-VII] knaccax H3y4aioT npaMoyroasHy:o
CHCTeMY KOOpJAHHAT, MpOCTelilive (YHKLHH, OCHOBHEIE CBO[ICTBA HX
u mocTpoenne rpaduxoB. I'paduxn QyHKUHE yUeHHKH JONKHBL  YMeTb
He TOJIBKO CTPOHTD, HO H YHTATh, IPHMEHSATD K PelIeHHIO IPAKTHYECKHX
BOIPOCOB H HCIOJIL30BATL KAK HIUIIOCTPALHIO NP PelIeHHH ypaBHEHHH,
a TakXe CHCTEM YypaBHeHHil.

Ilo meiicTByrolleli nporpamMme H3ydeHile aareGpel Hayuwao=~-
kaacca. B nocnenHee BpeMst HaMeTujach Teur--

My BBeAeHHIO ajrebppr B Tn-



npoGyioT BBOAHTD 3/1EMEHTH anrebpht Jaxe B | Kinacce (cpaBHeHle BeJH-
QHH; CHMBOJIBI > , =, < ; GyKBeHHass CHMBOJIIIKa, pelLlieHHe NpocTeii-
WX YPABHEHHH M NPHMEHEHHe HX K pelleHHIO 3ajay, NOCJeNHee Bpe-
M$t — 3JleMEHTbl MHOXeCTB H Jiorikn). I1poBOAHTCS 3KCNEpIMEHT H3Y-
uennst B IV Kiacce Taknx sneMeHtoB aare6pbl, KaKk JHHCiHble ypas-
HEHHs It IIX pelleHiie, pellleHHe 3a1a4 ¢ Gy KBEHHbIMII JAHHBIMH, BblUiiC/e-
Hite 3HayeHHH GYKBEHHBIX BBIDAMEHHII, OTPIMATeJbHbIE UHCAA 1 fAeil-
CTBHA ¢ HIIMM (yueOHHK maTemaTiiku Ania IV knacca K. H. Heukosa).

DBoibuine #3MeneHHs NPOH3OWJIH B NpeNoiaBaHiH airebpu 3a pyGekon
non BAHARMeM Hiell rpynnbel GPaHNY3CKHX MaTeMaTHKOB, O6beAHNHHBLIHXCSH noj
nceBforamomM H. BypGaku. @yHjaaMenTtalbHas pPosb B 3THX paboTax OTBOAIICS
DOHATHIO MATEMATHUECKOil CTPYKTYpH. K 3TOMY nonsiTHIO OTHOCST MHOXKecTBO
3JeMEHTOB, B TOM UNC/Je ¥ T4KHX, ODHPOAA KOTOpHX He onpeieseHa. Urtob
onpeleNuTb CTPYKTYPY MHOMKECTBA, 3aKal0T OTHOINEHIS, B KOTOPBIX HAXOXATCS
€0 3/IEMEHTHI, NOJMHOKECTBA HJIH CaMH MHOXKECTBa.

Bo ®panuun anrebpy HauHHAOT H3yuath B 1V Knacce (7-if rog o6yuenns),
napajjenbHO NPOXOAST apudMeTHKY K reoMerpuio. B yuebuuke Brear d' a
Kypc V dpanuaysckoro kuacca (6-# rox o6yYeHHs) HauHHaeTcA C H3YYeHid
MHOXMECTS! MOHATHE MHOXeCTBA, MOJAMHOKEeCTBa, CyMMbl M mnepeceueHHS MHO-
WecTB.

DTOT MaTepHAN 3aKpemisieTcs Ha JEerKHX YNpaKHEHHAX, ¥ 3aTeM MHOKeCTBA
HCIOTL3YIOTCH B reoMeTpHH ¥ apkdMerHke. Diaroaapsa mpuMeHEHHIO CHMBOJIOB,
MarepHan HaJoXeH KOMNAKTHO, KPATKO W HArJsAHO.

Hanpumep, Bmecto (opMyJnpoBKE, 4TO ABa paBeHCTBA MOAKHO CJAOKHTH
MOYIEHHO, jaeTcs 3amuck a = b, c = d=pa + ¢ = b + d.

Hag paunoHadbubiX 4ICeN NPHMEHAT TePMHH «OTHOCHTEJbHblE YuCAa», 2
NpaBH/Ia RefICTBHIl HHTEPNPETHPYIOTCS ¢ NOMOWBIO BEKTOPOB (IHAKOMCTRO C BEK-
TOpaMH NPOBOAHTCH PaHblile B FeOMETPHH).

B 1V ¢panuysckom knacce (7-t rog oOyuenns) naercs nousTile DYHKUAH Ha
MHOHECTBe PALHOHANBHBIX YHCeJ, BBOAATCA CHMBOAM ¥ — v, vy = f (x).

CumBost | (x) ncnoabsyercs H B ypaBHEHUSIX. Hanpumep, xparkas samuce
F)=gl)ef(x) + h (x) = g (x) + h (x) o3Hasaer: ecait x oBeHM YacTaAM
YPaBHeHHs NPHOABHTHL OAUO K TO Xe BhPaukeHie /i (¥), TO MONYSHM ypaBHeHHe,
PaBHOCHJABHOE JAAHHOMY,

Iocnennse rogul 8 CIUA nger nepecMoTp nporpamm WkoIbHOrO Kypca Marte-
MaTHKH, Ueslb KOTOPOro — NpPHG/IH3HTB HX K COBPEMEHHBIM TPeGOBAHHMSIM IKI3KH,
OTPa3HThL B NPOrpaniie COBPeMeHHble HAYUHbIE HAeH. B OCHOBHOM 3TO KOCHYAGCH
kKypca anreGpul. [loABHIOCE HECKONBKO THHOB HpOrpam, Mo KOTODHIM Hauany
paboTaTbh JKCNepHMenTanbHule KJaacch. HanGoabwni HHTepeC NpexCTaBJAfCT
nporpamya SMSG (nccheaoparensckas rpymna WKoApHOI matematiku). Ilo
371011 nporpamme 8 1959/60 yue6non ropy Havanu pa6ory 8 V— X 11 kaaccax Gosee
400 yunrreaeil n 42 000 yyeHukoB.

Mporpanma SMSG snauntensuo nosmumaer TeopeTHYeCKHil ypoBeHb npeno-

2DaHUA, yledser Coblioe BIHMaHHe JOTHYECKOH CTPYKTYpe MaTemaThki. [lo-

ABIJICE B nporpasiMe HOBble TeMbl: B VIT kuacce «Craticruka n rpadukuy, 8
VIl — «Bepostnocts», B 1X — «MuoxecTBa M uncioBas ocb», «CyiiJeHHsa H
CBOHCTBA onepauttits, «OTKpHITHE H 3aKpPHITHE CYXIeHHA, B XI — «Anre6pan-
ueckne CTpyKTypu», B XII — «Matpuuusie onepaunus», «AnreSpa 2X 2 mar-
pHur, «Matpuubl §1 JuHelHble CHCTeMbi».,

B clopuuke crateft «PeBc.TIOUNA B WHKOIBHON MaTeMatuxes, Bawurros,
1961, B ctatse B. E. ®epriocona TOBOPHTCA, UTO TIO HOBOil MporpaMMe CHAbLHBIE
1 CpeanHE yuchHHKM pabOTAlOT ¢ YBJeUeHHeM, UHTepec K MaTeMaTHKe MOAHSA/ICH.
OT cnabpiX yueHHKOB He TPEGYIOT YCBOBHHSA TOHKOCTeH JOFKUECKHX paccyxie-
B, CUNTAETCA ROCTATOYHBIM, €C/IH TAKOI YYEHHK CnpaBAdeTca ¢ TPARHLUOHABIM
Kypcous,
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§ 2. HHAYKUHUSA B AEAYKLHA. AHAJIOTHS.
AHAJIM3 M CHHTE3

HHayKIuA u AEAYKUHs, aHaJXH3 U CHHTE3 — 3T0 JIOTHYECKHE OCHO-
BaHH NOSHAHHA, H B YACTHOCTH obyyenua. M ugykuwnsa (6yk-
BaJbHBII NEpeBOA € JIATHHCKOTO f3blKa — HaBeJeHie) COCTOHT B TOM,
YTO Ha OCHOBAaHIIH YaCTHBIX HaOJIOAeH Nl JejiaeTca oflee 3aKJIIOUYEH e,
Pa3nHyaroT nmoJIHYI0 H HEMOJHYIO HHAYKLHIO. B nmepBoM cayuae pac-
CMaTpiBaioT BCe YacTHble CAyYyaH H jenaloT obobuienne. Bo BropoM —
He BCe H TOXe JeJaloT o6ollueHe, KOTOpOe pAacHpoCTPaHSIIOT H Ha He-
paccmoTpeHHble ciaydyad. ITo3ToMy BBIBOAB!, NOJYYeHHBIE € TOMOIIBIO
HenoJIHOM HHAYKLHH, BEepPOSATHOCTHHI.

Jepnyxuns (BbBEIEHIE) COCTONT B TOM, YTO 3aKJIOUeHHE Je-
JIaeTcA OT OOLIETo K YaCTHOMY Ha OCHCBAaHHH H3BECTHOrO, paHee H3y-
YyeHHOro.

B npoTHBONOIOXKHOCTE HHAYKIHH BEIBOABI, NOJYUeHHbIE C IIOMOIIbIO
JeyKLHH, cTporo ofocHoBaHuble. OHII IPHMEPHO cTposTes Tak. [Tycin
H3BECTHO, YTO «/lI06eplp! HaxoAasTcss B MockoBckoit o6aactu» (1) u «HBa-
HOoB XHBeT B JloGepuax» (2). M3 (1) u (2) RepykTHBHO cieayer Jo-
riiyeckoe 3akaioyense: «HIBaHOB xuBer B MOCKOBCKON oBaacTi».

B nponecce o6yyenns npuMeHsieTcsl H HHAYKLHA 1t fedykuus. Ilpu
H3J/I0KeH HII TEOPETIINeCKOTO MaTepHana B BOCbMHUJIETHEI 1IKOQJIe HCTIOJb-
3yercs B OCHOBHOM HenoJiHas HHAYKUHsS. YUYeHHKI MOABOAATCSA K Ipa-
BILIAM, ONpefeseHNsM NyTeM PpacCMOTPEHHs YacTHBIX, KOHKPETHE!X
npirMepoB. C MOMOLIBIO HEMONHON HHAYKIHHI YyY4eHHKH HAXOAAT,
OTKPBLIBAKOT TO, YTO yXKe 113BeCTHO, YTBEPIKAEHO, NOITOMY 5TH BBIBOADI
He BbISHIBAOT coMHeHmH. Ho o6ocHoBaHIe BLIBOAOB A2ETCH MO BO3MOXK-
HocTH geayktusHo. Ilo Mepe mpoaBiKeHlis Bnepes AeAYKTHBHbBIH METOR
B 113/I0K€HHH YCHJHBAETCA. YTpaXKHEHIIs BBINOJHSAIOTCH Ha OCHOBAHHH
NOJIyYEHHBIX NPaBHJI, TEOPEM, TO eCTb AeAYKTHBHO.

[Tpu BBIBOJI@ HOBBIX MOJNOKEHHIT AeJYKTHBHBI METO] MaJlo NpHMeHs-
eTcsl, TaK KaK YUCHHKH He NOArOTOBJIEHbI K HEMY H YUHTENIO TPYAHO BO3-
GyAHTb y HIX HHTepec NPH TaKOM H3JoXeHHH, UpesMepHoe ycH/eHHe
JeNYKIHH Ha MepBLIX 3Tanax O0yueHHs: MOXeT ObiTh JaXe BpelHhIM,
I1. JI. YeOrilueB roBopma, YTO CTPOTOCTh JIOTHYECKOTO 0GOCHOBAHHS,
npUMEHeHHAsl MPeXAeBPEeMEHHO B 60/IbLION J03€e, MOBefeT K «YMCTBEH-
HOH TpyCOCTL».

OGbIYHO B NPenofaBaHIIi aAre6pbl B BOCHMHJIETHEN IIIKOE COHETaIoT-
ca o6a mMeroza.

B wxoabHOM Kypce anre6pnl  HCIOMb3yeTcss H aHAJOT H 1,
NPH KOTOPOil 3aKJKOYeHHe JlesiaeTcs no cxoacTBy. [Ipu aHamoruu pac-
CMaTpHBAKOTCA He BCe NPHYHHBI, OOYC/IOBJAHBAIOUIHE SIBJEHHE, a TOJb-
KO 4aCTb HX, MO3TCMY AHAJNOTHIO HE/Ib3A CYHTATb CpPeACTBOM JOKasa-
TeNLCTBA.

ITpu nanoxennn anre6pet 8 VI— VIII kaaccax yacto ucnonbayercs
aHanorys. Oco6eHHO Ha NEePBLIX TOPaX IPOBOAHTCS aHAJNOrHA airebpan-
YECKHX BBIBOJOB C BBIBOJAMH B apupMeTike. C nOMOLLbIO aHAJIOTHH yde-
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HHKH JICTKO YCBANBAIOT H HEKOTOPble oHA1EsA. HanprMep, Ha 10CKe vamu-
cano2%=2.2 . 2= 8, ayycHiixky Hano BuuncanTb 5% Il ananorin on
niwer 5% =555 = 125. Cpenas HeckoMbKO TaKHX MpIMEpoB
C PA3JHYHbIMI NOKa3aTe/qfMH, Y4eHHK yCBailBaeT CMBICJ CHMBOJA cCTe-
neu. OcoGeHHO BO3PAcTaeT DOMIb aMAJOrHH NpPH CaMOCTOATEIbHOR
pabore yuennka joma. J[lomawrsii  paGoTa JOMKHA —COZEpXaThb
33laEKe, 9acTh KOTOPOTC MOXHO cjle/laTh IO AHAJOTHH C TeM, 4YTO
OblI0 HAa YpoKe. AHajoriis MOMOraer ydalMcs pasoGpaThCsd H Kax
pewaTb ynpamHeHHs HOBOro THIIA.

Ilpn pewennn 3azay M ynpamHeHwil B a/ire6pe NPHMEHSIOT aHaJIH-
THYECKHII 1 CHHTeTHUeCKIil MeTodwnl. IlpH aHalMTHYECKOM MeToje fe-
LIeHHE BBIMOJHSIETCS] OT HEM3BECTHOIO K M3BECTHOMY, IIpPH CHHTETH-
YECKOM OT H3BECTHOTO K HEH3BECTHOMY.

B apupmerike anmanu3 sagaum naer BO3MOXHOCTb HAHTH NJIAH pe-
HIeHHsI, HO pelllaeTcsl Ona CHHTETIHYeCKI, TO eCTb OT H3BECTHOFO K Hel3-
secTHoMy. B anreGpe amammus — cpeficteo pewenus 3afad. Hanpuncp,
NPH COCTABJICHHH YDPABHCHHS MO YCJOBHIO 3a4adil BLIGHPAOT U 0603Ha-
4al0T HEH3BECTHOE, CBA3bIBAA HeII3BeCTHOE C AAHHBIMH YCJIOBHS, MO-
nyqaioT ypapHeHie. I1pH 3TOM HAYT OT Hel3BECTHOrO K H3BECTHOMY, TO
eCTb aHAJHTHYECKHIM IyTeM. 3aTeM, peluasi YpaBHeHHe, HAXOAAT He-
H3BECTHOe, NpHYeM 1JYT OT H3BCCTHOTO K HEH3BECTHOMY, TO €CTh pe-
LIAIOT CHHTETHYECKI,

Ananns monesed I mpu JA0Ka3aTeabeTBe TEOpPEM, KOTOpLIE B y4el-
HHKax 06bIYHO JIOKA3bIBAIOTCS CHHTETHUECKI!,

Ilepex noKa32Tes1bCTBOM TEOPEMBI yUHTENL MOMKET [IPOBECTH aAHAN3
ee 3ak/ouenusi. AHalN3 NPH ACKA3aTeNbCTBE TEOPeM MNpHyuyaeT yua-
UIHXCHA HAXOAUTDh J0Ka3aTe 1bCTBO CaAMIIM H MpeBpalldeT A0Ka3aTeslbcTBI
B LeJieHanpaBJdeHbll npouecc.

B KavecTBe nplmMepa paccMOTpHM Teopemy Buera.

D ano: x u x;— Kopuu ypasueHus x* 4 px + g = 0.

Jdokaszarts: .

1) xl—+x.: —D

2) x,x, = q.
AHanua. Ma sanucu BHAHO, YTO HAKO HANTH 3aBHCHMOCTb MEKY

KOPHAMH X3 H X» H Kosdduumnenramn ypasuennss x2 - px 4 g = 0.
KopHH x4 H xp cBsA3aHbl ¢ KO3(OIUIHCHTAMI D H ¢ PABEHCTBaMIL:

__ P2/
=Ty s 7 .
__p_ /P

ﬂa.nee YYEHHKH caMH MOryT CKasaTb, YTO HaJO0 CAeJATbh.
Ecau orn ne CMOTYT CaMOCTOATENbHO INPOBECTH akadH3, TO MOXKHO
noMo4Yb HM H JdaTb HaBOLSILIHE BOIPOCHI:
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Mexy ueM HaIO YCTAHOBITb 3aBHCHMOCTb B Teopeme Buera?

Kakas 3aBHCHMOCTb H3BeCTHA MEXIY X4, X3 H KO3bDDHLIHEHTAMH P i ¢
ypaBHenus x% 4 px*+4- g = 0?

[ocne 3THX BONPOCOB Ha J0OCke MOSBHTCS 3anich (1) H nocgenyer
BONPOC.

Yro Hafo clenars ¢ paseHcTtBaMu (1), uTOOB J0Ka3aTh TeopeMmy
Buera?

Yro6b! MpHYYNTb YYaIHXCS K aHadH3y, MHOTIE YYHTesns TpeSyioT
OT HHX IpH pelleHEHH yNpa)KHeHHH i1 3afad IpeJBAPHTENLHOrO Mjaaua
pelUeH usi.

§ 3. AJITOPHTMDBI B AJITEBPE

Camo moOHATIHE AJIrOpPHTMA MOSABHJIOCH 3HAYMTEJNbHO PaHbllle YNOT-
peGasemoro HblHe TepMuHa. ONHHM H3 NepBBIX Jajl paBHJA AJ5 pelne-
HHA ypaBHeHEH B Hadase [X B. MatemaTnk Myxammen anb-XopesmH.
ITo ero uMeHH COBOKYHDHOCTb 3THX HpPaBIVI B CpefHHE BeKa Hayajl Ha-
apipaTh AJbXBapusMH. DBnocsencTsHH B pe3yJbTaTe CMEINEHHA 3TGrO
HAa3BaHHA C TPEYECKHM CJOBOM aritmos — YHCJIO0 — MOSIEHJICH TEPMIH
«AJITOPHTM».

B coBpeMeHHO! MareMaTHKe aJIrOPHTMOM Ha3bIBaeTcs BCAKHH Ma-
TeMaTHYCCKHH IIPOLecC, KOTOPHIH BBIOJHSETCH IO CTPOrO ONpeje/eH-
HEIM npaBuiaM. Hanpumep, anropurv EBranjga saxnimouaercs B nocie-
JIOBaTe/IbHOM J@JeHIH ABYX YHCeJ, B pPe3y/ibTaTe Yero HaXOAAT OB
Je/IHTeNb 3THX YHCeJ.

[Tyre peluenus saza4yu ZaHHOTO THHA HaflAeH, €CJIH AJA ee PelleH s
YCTAHOBJIEH ONpefeJeHHbIi aJropHTM.

Lo ToXJecTBeHHBIX Npeo6pasoBaHuil, pellleHs ypaBHEHHH B aj-
redpe Aa0TcA NpaBHJia, KOTOpble HAZ0 pacCMATPHBATh KaK a/irOPHTMHI,
Ot 3HaHHs HX 3aBHCHT YCBOEHHE Kypca ajare6phl.

YuuTeJas 4acTo CNPailiBAIOT YYALIHXCSA NPABHJIO H PelleHHe TpHMe-
poB pasgenpHo. Hampumep, yueHHk crnepBa rOBOPHUT MpaBHJIO, ITOTOM
peuraeT wiH Haobopot. s GoJsiee cO3HATEBHOr0 YCBOEGHHS aJITOPHT-
MOB B ajireGpe 1noJjie3Ho TpeGoBaTh OT YUEHHKA PACCKa3hiBaTh CJIOBAMH
Npasitfia, uTo OH Ae/14€eT, COe/\HHAS NPABIVIO C pelLleHIieM B OpraHHUecKce
Lesoe.

Hanpumep, yuyeHUK BBINOIHSAET YMHOXKEHIE MHOTOU/IEHOB (3a -+
+ 5) - (Ba — 7). OH cBOH JIelicTBHA CONpPOBOXIAeT MOSCHEHHEM: «Y M-
HOZ{aeM BCe Y/JEeHB! IIePBOrO MHOrowieHa Ha 8a, nmoaydaeM 24 aq® -
-+ 40 a (nuer); 3aTeM YMHOXKaeM Ha —7, noayyaeM— 2la — 35» u T. 1.

Lpyroit npumep: (—7) + (—5).

Yuenuxr pacckasbiBaeT: «CxJaibiBaeM [Ba YHCIA € OAITHAKOBHIMH
3HaKaMH, OOLHI 3HAK MIIHYC; cyMMa abCOIOTHHIX BeJHUMH 12; nonyyu-
JH — 12».

Ot yuenukoB TpeGYIOT TaKce npHMEHeHHe 2/1ropHTMA, NMOKA OH He-
AOCTaTOYHO YCBCEH. B nanbHefilueM, Koraa dHaBbik BeIpaGoTaH, HaucH-
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HOCTDb B NOJAPOCHOM OOBSICHEHKH BO3HHKAET TOJbKO B CIy4ae OLIHOKH,

AJNrOpHTM 3ajaeTcsl HJIH OMHCAHHEM, HJAH QOPMYJIOH, HJIH COBOKYII-
HocThiO HX. HanpuMep, (a + )2 = a* + 2ab + b* — dopmyna, nawulas
aJropHT™M BO3BeieHHA B KBaApaT AByuJsieHa. CjoBecHOe NPaBH/IO BO3-
BeJleHHA B KBaJpar MOJIHOCTBHIO COBNAJaeT ¢ aJifTOPHTMOM, BblparKeHHbIM
¢opmynoil. B 3ToM cayuae npasmio nomoraer npi paGore.

a6 ¢ ad

Hanporus, dopmyna > : =7 b nepefaet aJrOpuUTM  JIeJIeHHA
Jpobefl Jsyullle, yeM TpalKLHOHHOe NpaBuio: «UTobw pasaennTs Apobs
Ha 1po6b, HAJ0 YHCIINTE/ b IEPBOH APO6H YMHOXKHTD Ha 3HAMeHareJdb BTO-
poii, a 3HamMeHaTeJ b NIEPBOHA APOOH Ha UHC/IHTeNb BTOPOH H [IepBOe NPOH3-
BelleHHE Cjle/laTh YHCJHTeJIeM, a BTOpoe 3HaMeHarejeM ApPoOix.

B npuBeneHHOM NpaBHJ/Ie HEBEPHO YKa3aH NOPAAOK Onepaili: To/b-
KO ROCJE€ TOrO KaK IoJydeHb ofa IpOH3BeleHIs, CKa3aHo, YTO HX
HaJ0 HaHucaTb B YlCJHTe]e H 3HaMeHaTejle NoNydeHHoli ApoGH. B an-
rebpe 370 He3aMeTHO, TaK KaK HaBBIK AefiCTBHII ¢ ApofsaMu yixe npuob-
peTeH B apH(QMeTHKe H Yyuyalliecs NPAKTHUECKH MPABHJIOM He [0Jb-
3yI0TCA.

[To-BuanMoMy, TpeGOBaTh OT YUEHIKOB 3ayyliBaTh NpaBHJA CJeayeT
TOJBKO B TeX CJ1y4asx, KOIAa OHH TOYHO BEIPAXKalOT aJirOPUTM.

§ 4. POPMHPOBAHUE HOBbIX NMOHATHHA,
YMEHH{A, HABbLIKOB

Tp86OBaHMH K HIKOJIbHbIM CHpefeNeHHaM:

1) onpeneseHile AO/KHO COZep:KaTh Bce HEOGXOANMBbIE NPH3HAKH
YIOHSITHA; 2) COBOKYNHOCTD BCEX NIPH3HAKOB AOMXHa ObiTh JOCTATOYHOI
3) onpenenenne ROJKHO GbiTh NOCAELOBATENbHLM H KPATKuM; 4) onpe-
HAeJIeHHe JOJKHO ObiTh AOCTYNHBIM NOHHMAHHIO IIKOJIbHHKOB.

Ha YPOKe, IMOABOAA YYCHHKOB K ONpEeAC/IeHilo, y4lTe/ib CTaBUT 3373~
uy HaliTH MPH3HAKH HOBOro NOHATHsA. C NOMOWILIO yYHTeJst OHH yCTa-
HaBJUBAIOT OAHH 3a ApPYTHM NpPH3HaKH, OTOpACHIBAsA CaydaiiHble, Yui-
Tesib cOOBUIAET TEPMHH, YYEeHHKH (GOPMYJHIPYIOT ONpejlesieHHe HOBOIro
NOHATHA, eCJH Hafo, y4uTelb €ro YTO4HseT.

B asnre6pe cGpiyHO AIOT HECKOJBKO MPHMEDPOB, KOTODPLIE HOJIMKHEI
MOABECTH K NOHATHIO. Tak, 4TOObI OABECTH UIECTHK/JIACCHHKOB K IO-
HSTHIO ¢«OMHOUJIEH®, HA JOCKE MHUIYT HECKOJbKO BHIDAXKEHHIT, HampuMep

n 2 o )
2a® ,— 3ab?, Ea%“c, a®b. 3aTem myTeM BONPOCOB K YYEHIIKAM HOMO-

ralT HM YCTaHOBHTb, YTO Ka)J10e H3 HUX — NPOH3BEelleHHe YHCiaa H
6YKB, BO3BEJEHHBIX B CTEeNEHb. JTO CYLIECTBEHHbIT npusHax., Kpome
TOro, CJELAYET BLILEIHTL CJaydaHHble NPH3HAKH: KO3(DDHILHEHT MOXXeT
ObITh Le/IBI H APOOHBI!, NOJIOXITEIbHbIT H OTPHLATEJNbHbI; I0Ka3aTe-
Jii crenel 1; 2; 3; 4. Ilocsie sTOro BhiessieTcsi CyLeCTBEHHBLA NPH3HAK
H JlaeTcsl OnpefeleHiie,
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B nanbnefitieM B cayyae ouniOki B OTBeTe yueHHMKa Bcerfa cjeayer
DNPHBECTH MpPHUMEDP, OMNpPOBeprarolWHA HeBepHbld oTBeT. Hanpumep,
YUeHHK CKasaj, uTo ¢ (a -+ b) — OAHOUJNIeH, TOTa YUHTENb CIIPALIIBA-
eT y4eHHKa: «4T0 Ha3biBaeTCA O4HOUIEHOM?» 3aTeM CTaBHT Bolpoc: «Ka-
KHe COAepIKaTCa JAefiCTBIIA B IIEPBOM BblpameHnu?» Torjga yueHHK Jner-
KO 3aMeTHT H INOIIMET CBOKO OUIHEKY.

YcBoeHne MOFATIA NMPOHCXOAHT He B Apolecce 3ayuHBAHHS, a B
Npouecce CaMCCTC ATe/ILHBIX NOHCKCB YYAllMCs CYIIECTBEHHBIX FIpH3-
HAKOB 3Toro ncuatua. Ilpu sToM cneayer naBath GoJibllie AIPHMEpPOB, Ha
OCIICBAHHH KOTOpBIX AesaeTcs o6cbwene. O6ob6iieHiie 3 OZHOIO Mpii-
Mepa BBIBOANTbL HeJb3sl,

CrnocobHocTh a€cTparupoBaTth y JeTell OQHOTO H TO e Bo3pacTa
BecbMa passinyHa. [Io3ToMy 4acTh yueHHKOB CXBATbIBAET HOBOE MOHATHE
cpasy, a AJst APYTrHX ero NPHXOAHTCS MOBTOPAThL HA NPOTAXKEHHH He-
CKOJIbKHX YPOKCB (IPHHUHA NOBTOPAEMOCTH). Y MeHue — NpPHMeHeHHe
3HaHHIl Ha MPAaKTHKe; B YacTHOCTH, B anrebpe yMelle -— MpHMeHEHHE
3HAHUH K pellIeHIIO 3ajay H APYTHX yIpaXXHEHHH.

Hagoik — ymeHile, KOTOpOe MOJA BJAHSHHEM YIparKHeHIH CTAHOBITCS
IMOYTH aBTOMATHYECKHM.

PaccMoTpuM stanel ¢opMupeBaHHs yMeHust Ha ypore. CnepBa ycra-
HaBIHBAeTCA NpaBIVIO (@NropuT™M). Yuilitesb JaeT MNpiMep, peliaer
€ro caMm HJIH YYeHHK H pasbpACHseT KaXAblH Liar, NMoToM 2—3 UIKOJb-
HHKA PellIaloT Ha ACCKe ynpaxKHeHIid Ha HOBOe MPaBHJIO0, paccKa3sbiBas,
YTO fesaicT. B 31Ol wacTil Bce yYeHHKH OCBAHBAKOT HOBbi€ TCPMMHBL H
anropur™. [Tocsie sToro yyenukaM jaercs pa6ota, KOTOpYIO NOC/jennie
BHITTOJIHSIIOT CaMOCTCATENLHO, @ NOCJIEe KAXA0T0 11ara Ha JIoCKe NOSIBJIS -
eTcA KOHTDOJIbHAA 3anilch pellieHHs.

Ha pewenne nepporo npiMepa yunTeab Beerja LOJMeH ofpaimiarh
oco6oe BHHMAaN He, KAKHM Obl IPGCTHIM KH ObL MaTepHaJl, TaK Kak H3 ncli-
XOJIOrHH H3BECTHO, YTO MEepBOe BleyalfeHlie — caMoe cuibhoe. [103To-
My CJIefyeT YeTKO NMPOAYMaThb, KAKOIl NpHMep B3fITh MEPELIM, KakK Npo-
BecTH 00bsCHeHHe, KaKHe TepMIIHbl NPHMEHHTb H NPH 3TOM JAaTh 06pa-
3ell 3amUCH. .

YnpaxHeHHs!, CJlefyiCllie 3a ePBbIM, JOJKHbI HATH IO KOHTPOJeM
yusnTess. Jleso B TOM, YTO B ITOT MOMEHT B MO3I'y YUYEHIIKA NPOICXOAHT
«zaVibIKaHiie», TO eCTh 06pasoBaHiie HOBHIX HePBHBIX MyTell B KOpe roJioB-
HOro Mc3ra. EC/IH yueHHK HenpapIvIBHO peliaeT MepBhe ypamHeris
1o HOBOI TeMe, AesaeT B HUX SWNGKI, H CILIiGKII GCTAlTCA HeBbINPAaB-
JIeHHBIMH, TO Yy HEro NPOKJaibIBAIOTCA HeNpaBHJBbHBIE HepPBHBIE NMyTIL,
YueHHKa NPHAETCA tepeydliBaTh, a 3TO TPY/Hee, UeM yuuThb. [TosTomy
B CTaiHH (ODMHPOBAHIS IMOHATHI H HaBBIKOB OUYeHb BAXHO, YTOGbI
OWLCKH He OCTATIICh HE3aMeyeHHBIMH H HEBLIN DABJIEHHBIMIL YUHTEAb HA
LTOM 3Tare JO/:KEH TilaTe.1bHO CJIeHTDb I KOHTPOJIIIpoBar, pafoTy yua-
LHXCA, qallle NpocMaTpiiBarh PaGOTh! YUSHIKOE € HeYCTOTUIIBHMH yMe-
viaMi. CBOeBpeMEHHOE KOHTPOJILPOBAaHie H HCIPABJIEHHE KaXO0ro
ouinGcyHOro mara B paGoTe NPOH3BOANTCS ABTOMATHYECKH NPH MPO-
rpaMMHpoBaHHOM 06y4eHHil. Ty Xe Hesab NpecjelyloT H KOMMEHTHPO-
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BaHHBIE YNDAXHEHHsI, O YeM OylleT peysn B CAeAYIOUIHX TNaparpadax.

B 3710/ cragnu paGoThl Haj yMeHHeM BaXHO, 4To6bi KaXKaas onGKa
Yyaillxcsa He TOJbKO lenpaeiinanack, HO 1 OnpoBeprajgach ydHreJieM,
YTO JIETKO CAesaTh PH BBHINOJNHEHHH KOMMEHTHPOBAHHBIX YIIpaXXHeHMI
H CJI0KHO NPejyCMOTPETh BCe BO3MOMKHbIE ONINOGKH B MPOrpaMMIIpOBaH-
HOM yueOHiiKe.

CkopocTb popMHpOBaHIIT NOHATHN H yMEHHI y DPa3sHbLIX YYEHHKOB
KJiacca pasnHyHa. DTo CO3AaeT ONpeleselHblé 3aTpyaHeHHs B pafore
yuntens. OH JOMKEH CIefnTh 32 padoTOil KAXKA0ro yueHuka B Kjaacce,
M A5 TeX, KTO OBICTPO CXBaTblBaeT HOBOE, YUHTEMIO HYKHO HMeTb JO-
HOJ!HHTeJIbeIl”l, paccumanubu’t Ha HX CHJbl MmarepliaJ.

YMeHHe NepexOAHT B HABbIK HOCJe psilia ynpaKHeH{l HapacTaoueit
CJIOXKHOCTH, B 3TOM CJyuae KOJHYECTBO IIepeXOAlT B KayecTEo.

bospilioe 3HaYeHHe nMeeT CHCTeMa yrnpaikHeHIni B aanaunnke. Ilep-
Bble YNpPaXHEHUA LOJIKHbI ObITh NPOCTbIMH, Ha KOTOPBIX yCBalIBaercst
MEXaHH3M HOBOTO a/JropHT™Ma. 3aTeM JaioTcs yHnpakKHeHHsS, B KOTODPBIX
HOBDBIl &JICOPUHTM NELENIeTaeTCsl ¢ paHee H3BecTHHIMH. Ha 3T0M srtane
GoJsibHIasl TPYNNA YYallHXCd BHOBb OyJeT HCNBLITHIBATH 3aTPYAHEHNS.
Taxune ynpaxHeHHs HaJO BeCTH, coyeTas BCe GoJee 11 Gojiee TyGokoe
yCBO€HIIe HOBOTO C MOBTOPEHiIeM CTaporo MaTepHala.

Hepapnbiil TeMn paGOThl H yCBOBHHST Y OTHENbHBIX TPYNN YUALIHXCA
yclnoXHseT paGoTy yuptessi. EcTh MONBITKH jennTh YYallHXCH KJaAac-
ca Ha rpynnsi (IPHMePHO TPH i GOJbIIE) 1 BECTH YLOK TaK, YTOObI 4acTh
YPOKa yuuteab paGoTan ¢ OAHOI rPyNmnofi, B TO BpeMs KaK ApyrHe rpyn-
nbl pabOTAIOT CaMOCTOATETbHO IO 3ajaHHuio. IIpH BBejeHHH NpOrpam-
MIPOBAHHBIX YUeOHIIKOB TeMN paboThl YYEHHKA 3aBIiCHT OT HEro camMoro
H 3Ta CJAOXHOCTL CHHMaercsa cama co6oll,

§ 5. OCHOBLI NMNPOTPAMMHPOBAHHOIO OBYYEHHUH

B nocseanne roast nponcxoant 6ypHoe pasBuTiie KH6epPHETHKE, OHa
NpoHHKaeT BO BCe 00/acTH Haykn H Texuuku. KuGepHeTHka Kacaercs
ECeX CaMOYNPaBASIOUIIIXCH CLICTEM, HE3ARIICIIMO OT TOTO, YTO 3TO CTAHOK-
aBToMaT, 3aBOJ, KJacc, KXHROIT opranna:t i np. CxeMaTHYECKH TPHHIHN

CaMOYNPaBJSIOWENiCs: CHCTe-
S Mbl caegyowmui  (puc. 1).
Un@opmayua VimeroTrcs  ymnpasasiomuie H
yIapasJjsieMble  YCTpOHCTBA.

‘Hanpumep, ynpasasiowm::
tnpadanruee Yrpabaremge YCTPOHCTBOM GYIET AIMIIHIL-
yempoaemfo yempodcinbo CTpauHd 1exa, ynpasase-

Moe — nex, pabodiie, CTaH-
ki, O ynpapasioIuero ycr-
poficTBa NOCTYNAET B LIEX UH-
¢opmayua (NNaH, 4epTexi,
_ Hapsael Ha pa6GoTy H T. A.),
Puc. | " YOpaBAfEMOE  YCTPOKHCTEC

Obpamnaa cBase

———
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nepepabaTbiBaeT 3Ty HHpOpPMauHIO U, O6PATHO, K aAMHHHCTPALHMII [TOC-
TyllaeT COOOLIeHHE O BbINOIHeHHH 331aHHs (0bpamuas ceasv). OGpar-
Hasl CBSi3b Jaer BO3MOXHOCTb NPaBHAbHO paboTarh Beell CHCTeMe, BeCTH
y4YeT H BHOCIHTbH CBOEBPEMEHHO KODPEKTHBBI,

Ha YPOKE YyUYE€HHKH IMMONYHalOT HEKOTOpPYIO nmpopmaumo: HOEO€ No-
HATHe, HOBOEe CBONCTBO, NpHeM pellleHUs 11 T. X. OHI nepepa6aThiBaloOT
€e, 3aTeM HalOT OTBETH HA KaKHe-TO BONPOCH (T€OpHS, YIIPaXKHEHHs)
H T. . [lo orBeTam yuliTesnb CYAHT, BepHO JIH NOHATO, CAENAHO. 3TO
o6paTHas cBa3b. ByJleM pasmiyarb ABa BHJA ee.

1) O6parnas cBA3b NepBOro poja, KOriga YUYEHHK IMpoBepsieT cebd,
Yy3HaeT, BEepHO JIi OH INOHIMaeT, BepHO JH peuiilsr, TO €CTb BeAeT
CAMOKOHTPOJIb (HAa30BeM YCJOBHO «OOpaTHasl CBSA3b THIA CAMOKOHM-
poab»).

2) O6patnas cBA3b BTOPOrG POAA, KOrja y4YHTeNb IO OTBETaM ydye-
HIIKOB (YCTHBIM HJIH ITHCbMEHHDLIM) y3HdeT, KaK YUeHHKH NOHHMAIOT, TO
€CThb BefleT BHEWIHHI KOHTPOJb (HA30BeM YCJOBHO «o6paTHas CBA3bL
THIA BHEWIHUL KOMMPOALY).

ITo npuHUENYy camoynpaBasioLleNCs CHCTEMBl CTPOHTCS TNpOTpaM-
MHpoBaHHOe oGyueHnie. OHo monyuiso pacnpocrpanense B CHIA, rae
B HEKOTOPBIX LIKOJIaX BBEJEHH! CTiellia/lbHble [IPOTpaMMHPOBaHHbIE Yye6-
HUKH.

IIpuHunn ux cocraBneHHs caenyoumnid. Or6upaercs MaTepHan no
TEMe, YCTaHaB/UBaeTCsA, KaKiie NOHATHA H YMeHHs JOJ/IKHBI GHITh yC-
BOeHBI yyalllMHCA. Kaxkaoe noHsATIe, KaX/Joe yMeHHe pa3bHBaeTcs HA
HeGoJIblIHE YacTH (WIArH HJH Kaiphbi), COOTBETCTBYIOLINE He LeJOMY Io-
HATHIO, @ ero 3JICMEHTY, HanpHMep B OnpeaesyIEHHII CTENECHH ar (Ka,up) _
YTO Takoe MoOKasaTenb cTeneHH. IlpoxymaB kaap, yueHHK paccMOTpHT
Kaxkoi-HHOYAb OTAENbHBI (GaKT H B TOM e Kaape NONYYHT MalleHs-
KOe KOHTDOJIbHCe YIpaXKHeHHe.

Ipin nporpavmupeBannom oOyueHIIl yYeHHK [10CTE paséopa Kax-
AOro Kajpa J0/J1XKeH NpOBEPHTH, BEPHO JIH OH NOHAJI, CBepHB CBOI OTBET
Ha KOHTDOJIbHBIH BONMPOC C OTBeTOM B yueGHuke. B 3aBucumocTti or
¢opMbl NPOBEPKH OTBeTa pa3paSoTaHel ABa THHa ydyeGHuKoB. CHcTema
y4eGHHKOB NepBOro THIA HasblBaeTcs JHHeltHOH. B HIX Ha cTpanHue
AB€ KOJIOHKH: B OAHOII—TEKCT, B ApYroH—oTBeThl. KoslOHKY OTBeros
NPHUEDBIBAIOT JIHCTOM GyMari. YYeHHK YHTAeT TEKCT OJHOIO Kaapa, BAY-
MBIB4eTCA I OTBEYaeT Ha KOHTPOJbHBEIA Bonpoc. Ilo oTBeTy B Kosonke
OTBETOB OH CPa3y Y3HAeT, BEPHO JIIf OH NOHAJ KaJp. 3/1eChb OCYILECTBIISA-
eTcsi cOpaTHasi CBS3b [1€PBOro THIIA (THIIA HENPephIBHLIT C2MOKOHTPOb).
3TO OAHH H3 OCHOBHBIX MOMEHTOB IIDOTPAMMHDOBaHHOIO OGYYeHHs, yue-
HHK LCJMeH BCCINPIHHMATbL NpaBHAbHO Kaxawli daxrt. Eciu on c6Ha-
PYXHT CIRHOKY B CBOeM NPeACTAaBJCHIH NO31Hee, TO €My IPHUETCS
sarpaTlTh Bpers H4 nepeyuusaHHe. B nporpammipoBaHHOM yuye6HHKe
HCTONb3yeTCA H MOMEHT NOBTOPsieMOCTH. CHCTeMa BOIPOCOB NMOA06paHa
B HEM Tak, YTO BONPOC HA OCHOBHOE NOHSATHE BCTPETHTCS ellle pas yepe3
HECKOJIbKO KazpoB. TakuM o6pa3soM y4yeHHK 3aKpellT 5TO NOHATHE H
BHOBb MpPOBEpPHT cebA.
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B yue6nukax BTOpPOro THNA

HA KOHTPOJIHPYICILIT BONPGC LaHO He-

CKOJILKO OTBEeTGB (pa3BeTBJICHHAsl CHCTEMA). YUYeHHK BHIGHpAeT H3 HEX
BEPHBIIT OTBET; B Cay4ae OlIHOKH yyeGHHK OTCHIJIeT ero K OnpeaeJeHHoil
CTpaHHIe, [Ae pa3bsiCHEHA clesiaHHas OUIHGKA.

B oGoux Tinax yueGHHKOB,

NOMHMO KOHTPCJIBHLIX BOIIPCCOB K Kala-

paM, NpHMEHSIIOTCS W KOHTPOJbHhIE paGOThI.
[lpuBenem oTDBIBOK 13 TaKOro y4eGHIIKA, B KOTOPOM paccMaTpHBaeT-
cs Tema «Ctenenb» (aBTop Beprnapn Basecky. Hananne uenrpa nporpam-

MupoBaHHoro o6yyenns CIIA

1L6x 6=23
4x4=[
1. 16 2. Npyro# cnocob sammch 4 X 4 ecTb 42
7 X 7 moxHO 3amicaTth 72
72 =™
2. 7x 7 3. 68 =X 3=236
Hm 49
3. 6 4. A=92=9x9=38I
6 B=92=949=18
Yto sepuo: A uin B?
! .
PB=Tx7Tx7
75 — —
5. TXTXTXTX7 6. Uro Bepro: A, B nan C?
A=5=5x5
B=5=5X5X5
C=5=51}5-145
6. B 7. Manas pntpa, HanucasHas cnpaBa ot nug-
phi 4 B 42, HA3ILBAETCA MOKA3aTeJEM CTENEHH,
B 52 noxazarens cTenenu 3
7.9 8. B 1(% nckasaTtesns crenmenn (3
8.5 9. B 6% 7 ectp 3
|
9. INokasaTessn cTele- 10. 5% naspBaeTCA «BOCLMAA CTeleHb NATH»
o 57 HasnBaeTes « [ cTeneHb MATH»
5% HaspiBaeTcs « [CJ CTeN€Hb NATH»




ITpodoaxenue

10. YersepTas crTe- 11. Mp Ha3nBaem 5% € (O naTi
neHb 3 ect £
11. TpeTtba cTenens, 12. 42 (wam 4 3¢ 4) HasmBaercs exBajpaT ue-
HNoka3zarteas ThIpeXx»
cTeneHK 02 HazbIBaeTCH «KBajgpaT [ »
12. IIatn 13, 92 ra3mBaeTCs «KBaZAPaTOM JeBSATII»
3% naspBaercs [J
13. Keaapat Tpex 14. 32 =3 ¢ 3 (kpagpar Tpex)
33 =3 X 3 X 3 (TpeTba cTeneHb Tpex)
34=3 X 3X 3 X3 (yeTBepras cCTeNeHb
Tpex)
F=0 (@)
14. 3 X 3 X 3x3X3 15. 62 =06 X 6 = 33 (KBaapaT ILECTH)
nsiTas CcrereHb 52 =[]
Tpex
15. 5 x5 15, £2 HA3BIBACTCHA «KB3APAT MATH»
°o 5% 2 ecTh (T
16. Ilokasarenn 17. 8 x 8 = 82 (ixBaapar BOCBMI)
CTeleHN 8 X 8 X8 = (I (TpeTbs cTENeHb BOCHMH)
8X8X 8x8m8X8=1[2
(C3J cTenenb BOCBHMI)
17. 8 15. 4 x 4= 42
8¢ 4X4X4X4Ex 4=4
wecTtas 4 50 4 N 4 — 4:]
18. 3 19. 12 =1
I8 =3
1108 — —
19. 1 20. llpome =2anucaTe
1 GJ—6+6-{—6+6—}—6—LG—}—6 ectb 6 X 8
[Tpowe 3amicath
EX6XEXE6XE6X6X6X6eTn (O
20. 68 21. B 104 mokazaTesb cTeneHn ecTh ()

Mu naswpiBgem 10 ocHop2llieM cTenesHd
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B yye6HHKax BTOPOro THNIA HA KOHTPOJIHPYIOILIIT BONPGC JaHO He-

CKOJIbKO OTBeTCB (Pa3BeTBJIeHHAst CHCTeMa). ¥ UYeHHK BHIGHpaeT H3 HHX
BEpHbIIT OTBET; B CiIyuae OLIOGKH yyeGHHK OTCHIIAET €ro K Ol pefeeRHOM
CTpaHHlle, [Ae pa3bsiCHEHA clhejaHHaA OLHOKA.

B o6onx THnax yue6HHKOB, MOMHMO KOHTPCJABHBIX BOMPGCOB K Kaj-

paM, NpHMeHSIIOTCSE U KOHTpOJbHEIE paGOTHI.

TlpuBeneM OTPHIBOK 13 TaKOrO y4eOHIKA, B KOTOPOM paccMaTpHBaeT-

cs1 Tema «Ctenensy» (aprop bepuapa basecky. ¥snanne nenrpa nporpam-
MHpoBannoro ofyuenus CIIA).

1. 6 X 6=233

4X4=13

1. 16 2. Hpyro#t cnocof sammch 4 X 4 ecTb 42
7 X 7 MoxHO 3amicaTh 72
72 = [

2. 7% 7 3. 6= X 33=236

uan 49
3. 6 4. A=9=9x9=8l
6 B=92=9-49=18

Yro mepuo; A wm B?

4. A 5. ?=7x7
PB=T7Tx7Tx7
75 = [J

5. ITXTxX7x7TXT7 6. Uro Bepro: A, B nm C?

XTI XTI XTX A=5—5%8

B=53=5%x5x5
C=5=545+45

6. B 7. Manas undpa, Hanncamnas cnpesa oT ung-
pH 4 B 42, HA3BLIBAETCH NOKA3aTeJeM CTENEHH,
B 52 nokasareas crenexn 3

7.9 8. B 1(% nckazaTesns cremenn

8.5 9. B 633 ecth 3

9. [MokazaTeas crefne- 10. 5% naswmBaeTcA «BOCLMAs cTENEHbL NATI»

HH
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57 Ha3biBaeTcs « ) cTeleHb NATH»
5% HasbiRaeTCA « [] cTeneHb NATH»




ITpodoaxceriue

[0. YeTBepTan CTe- I1. Mbl HaswBaem 57 ¢ J natius
neHs 3 ecTs [T
11. Tpetba cTeneib, 12. 4% (w4 x 4) wuasmBaercs «kBaapar ye-
[TokasaTeab ToIpeXx»
CTENEHH 5% nazbiBaeTCH «KBajgpat [ »
12. Tlartn 13. 9% nasbiBaeTCs «KBaAPaTOM ACBATIN
32 HaswiBaercs [J
13. KBaapat Tpex 14. 3% =3 X 3 (kBagpaT Tpex)
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nepepabarnpiBaeT HHPOPMaNHH, HO OH MOXKeT CAeIaTh BEPHO I HEBep-
HO, 3TO YCTaHabBJHBaeTCH ¢ NOMCHBIO 0OpaTHOH cBA3M (0TBeT 16).

ITepBoe cpoeoGpaszue. Yuwammiica paboTaeT no yueGHHKY MOJya.
[IpopenriBas ynpaxKHeHHs MO aHAJIOTHH, OH YCTAHABMIPAET NMPH3HAKH
HOBOro HOHATHS, CMBICJ CHMBOJCB. OH YCBalBaeT B NEPBHIX KaipaxX
He TEPMHHOJIOTHIO, a CHMBOJAHKY. B pajpneliieM gaercd MHHIMYM Tep-
MHHOB 6€3 onpeaesieHlisi NX. Ynop clesiaH Ha paGoTy Ha) CHMBOJEMI.
OtcyTcTBHE NPOCTPAaHHBLIX onpezfeneHnit He cayuailHo. Hanpumep,
no MHeHHIo JK. Axamapa, «poaHofi sI3bIK MelldeT A3blKy MaTeMaTHyecKo-
My». [Tox nocnexHuM OH NOHHMaeT He MaTeMaTHYeCKYIO TepPMIHOJOTINO
H yMeHHe paccka3arb O MaTeMaTHYyeCKOM (hakTe, a CHMBOJHKY, yMeHlie
€e NNOHNMAaTh 1t TPHMEHATD.

[IporpammnpoBanHoe ofyyeHHe B 3HAYHTENbHOII CTeNeHH aBTOMa-
TH3HPYET Npollecc npenojgaBanusa. Kakoe MecTo 3aifiMeT nmporpamMMiipo-
BaHHOe O0yueHHe B IHKOJe, ceHyac elle CKa3aTh Heab3s. Hanprimep,
corpyaHuk Ilentpa nporpamMuposannoro obyuyenns CIHA JI. Mak-
KJlesiaH TOBOPHT: «Bce, ueMy MOXHO HayuiTb, MOXKHO 3aNpOrpaMMH po-
BaTh, MOXHO aBTOMATH3IIPOBaTL». A JPYroil COTPYAHHK TOro Xe LeHTPa
KoMockhuii cyntaer, uYro OHO NPHIOAHO A H3NOXEHHS HEKOTOPbIX
($akTOB, HO MNOCJACLHEE CJOBO OCTAeTCs 33 YuHTeJNeM, KPOMe TOra,
yulTenb onpeaenneT MaTepHaad JJis  IIPOrpaMMHpPOBAHHOTO 06y ye-
HHA.

ITpn paboTe no nporpaMMIPOBZHHBIM yyeOHHKaM yNpaXKHeHHH ne-
JIal0T MaJjio, CTeNeHb HX TPYAHOCTH He BLiue cpeasell. QopMHpPYIOTCs
B OCHOBHOM HOHSITHA H NEePBOHAYAJIbHBIC yMEHI.

Ilpurusns NpOrpaMMHPOBAHHOTO OOYUEHIST He ODPEJesIoTCs ¢ep-
MOIi yueGHHKa. HacTHUHO OHH MOTYT GHITb OCYILECTBJIEHBI yUKTEJEeM €e3
yueOHHKA, YTO MPAKTHYECKH H JleJlaeTCa y Hac B Gojnineil HAH MeHbl e
cTeneHy, B sHauHTe/BHOIT CTeNeHH 3TOT NPHHLMI HCIOJB3YETCSI B HOBHIX
npueMax paboTbl yYHTeJ el HAlKX IIKOJ,

Tlocseanee Bpems mosBHAHCH OOyYaKlMe MalHHEL. B Mawnny za-
KJajbiBaloT KZPTOYKH, COAepKauue HHPOpPManuio No TeMe, pasbHTyin
Ha wward. B kapTouke MMeeTCst KOHTPOJILHEIT EONPOC. Y CBOUB cofepka-
HHE K2pTOYKH, YYeHHK JaeT OTBeT Ha KOHTPOJBHBII Bonpoc. Ilas 310TO
Ha ofyvaoleli MamiHHe HMeeTcst 3—4 KHOIKH, HaJ KaXKJ0H H3 KOTCPHIX
NOMELLEH OTEET, OJHH H3 HHX E€DHbI], IPyTHE OObIYHO COIePKAT OTBETHI,
npefycMaTpHBalcLiie BO3MCXKHbe omHCKH. EcaH yueHEK HaxkaJs KHom-
Ky C ECPHBIM OTEETOM, TO KaPTOYKa ONYCKZeTCS H BMECTO Hee NOABJIseT-
Cs BTOpasi KapTOYKa, O/JEOBLEMEHHO MEHSIOTCA H OTEeTHl HaJ KHOIM-
KaMmi. Tak yyeHIK nepeGupaeT BCe KapTOYKH Mo TeMe. Ecau ke yuenrx
HaXKIIMaeT KHONKY, HaJ| KOTOpcil pacrosioXXeH HeBepHBIH OTBET, TO Ma-
IUHHA JaeT JONOJMHNTENbHYIO HHGODMALll0, B UeM COCTOHT OMHOKa H
4TO HaA0 ellie NpoyecTb (HaxkKaTHe KHONKH IWIH BKJIOYAET MArHUTO(OH,
HUTH MEX@aHI3M, BBUAAIOILII KAPTOUKY C ACNOJHITEIbHOMN HEGOopManues).
B cayuae HecoBnafeHHs OTBeTa yueHHKa HH C OAHHM H3 NpPHBEACHHLIX
OH elle pa3 NpPOYHTHIBAET MaTepnal B KapTGUKe, pelliaeT H JaeT
EOBbil1 OTBeT.
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§ 6. HEKOTOPLIE BONPOCHl OBYYEHUSA HA YPOKE

PacCMOTpuM MeToabl H npHeMbl, NpuMeHseMble NpH (POPMHPOBAHHH
NOHATHH 1I BbIpaboOTKe yMeHHil,

[Tp1 nepBiYHOM 06BACHEHHH HOBOTO CJleAYeT COG/IONaTh CJelyiolHe
OPURIUNB JHAAKTHKI

1) Ha ofHOM ypoKe He faBaThb GoJabllUe OXHOL TPYAHOCTI;

2) HOBble MOHATHA (a1rOPHTMBI) Pa3GHBATh Ha LIArl (xanpipopaHue);

3) npoBepsiTh MOHNMaHHe KaXkJIOro Kaipa HIH wara (o6parHas
CP$3b);

4) moHATHE (anTOPHTM), NaHHOE Ha YPOKe, Ha HEeCKOJbKHX MNOcJe-
AYIOLHX YpOKax NOBTOPSIOT elue.

B OCHOBHOM pasJHUalOT ABa npilieMa O6bACHEHHS HOBOTO: JIEKI[HOH-
HEIH H 3BpHCTHYECKHH. JIEKIHOHHBIN COCTOHT B MOCIE€R0BATeNBLHOM H3-
JIOXKeHUH yunTeeM HakToB 6e3 NpHB/IedeH sl Y YEHHKOB K pa3bopy noJo-
Kenu#. Jnsa ydamuxcs BocbMHIeTHell HIKO/IbL 3TOT METOA HElPHIOAEH.
H3 ncuxonoruy H3BeCTHO, YTO y INKOJIBHHKOB IIPOGYHKAAETCA HHTepec
K HOBCMY TOJIbKO TOT[A, KOTJA OHH CaMli LeNaloT YCIUIIe HAaiTil HO-
BCe, CaMIl ero OTKPBIBAIOT.

DTy Ueab il Iipec/IefyeT 3BPHCTHUECKHIT METOA, IPH KOTOPOM yyalllHe-
€51 B3 NPHBEJEHHBIX NMPIMEPOB JeJ1aloT 3aKJIIOYeHHs, NMOMBOAATCA YUl-
TeJieM K OTKPbITHIO HOBOTrO M caMu JieqaloT BbiBoabl. OTCiola 1l HazBaHIe
MeTOa (OT rpeyecKoro «3BpHKAa» — Hales).

MeTOoNl COCTOHT B CeNYIOLIEM. YYNTEIb CTABUT mepejl KJIAcCoM EOf-
poc, Hanpumep: «Kak BbiNOJHHTBL yMHOXeHHe a® - a®?» BoaMmoxHO,
KTO-HI6yAb H3 YHallHXcA AOTajaercs, YTO MOXHO HCIOJb30BaTh ONpe-
Jenenne cteneHH. Ecan HeT, To yunTesb naeT HaBomsiiuiii Bonpoc:» Urto
Takoe @, @°? Kak Hx 3anicaTe?» BO3MOXKHO, YTO IiccJ/le BOMpoOca CHH
HaiijnyT, uto a®. a® = aa . aaa = aoaaa = o°. Ecnu ver, To Ja0T-
€5l CNATH HABOASILIKE BCIPOCHI, [IOKA He MOJayYaT HY»XHblii pesynbTar.
3aTeM BHHMAHI'E YYEHHKOB OOpaIlaOT HA CB3b MexAy TIoKas3aTeJIsMH,
BO3MOXKHO, OHH 3aMeTHAT, uTo 23 = b. [esaroT elie ORHH-Ira OXHO-
THIIHBIX TIDHMEDA, ONATh BBISICHSIOT CBA3L MeEXKAy IIOKasaTessMi, B
3akJoueHne QOpPMYJIHPYICT NPaBIIO YMHOMKEHESA H NEPEXOJIsiT K felle-
HEIO yTIpaKHEHBH Ha OCHOBaHHH YCTAHOBJLERHOIMO aJropHTMa.

SPPeKTHBHOCTL 3BPHCTHYECKOrO METO[A 24BECHT OT TOrO, CKOJbKO
YYEHHKOB aKTHBEO YHYacTByeT B paCore. DTO YHCJO BO3pacTaeT, ecJaH
BONPOCHL CTaBATCS fACHO, YETKO, TOHATHO, NOAOHPAIOTCA X2pakTeprbie,
HO He CaczHLie NpHMephl. IlosesHo npi oTeeTe OAHCTO yYeHHuka crpo-
CHTb ApPYroro, B€HC JH 3TO, NOYEMY 3TO TaAK H T. O. Takue BONpOCH!
YCHJIHBAIOT PBHHMaHLE YYaMIHXCHA M Jal0OT BO3MOKHOCTb CYAUTh O
NOEHMAHHH HMM N3NOXKeHHs,

HaponsuinMi BONpOCamMH 3J10yNOTPe6sATh He CJIEAYET; YeM KX NeHb-
e, TeM YycuneHhee paCoraer ydenrK. HjeanbHbiM 6yner cay-
yail, KOTAa YUYHTEAb TOJEKO CTaBHT ponpoc (3a7auy), a yyaulHecs ero
pasCHpaicT, YUYHTeb e (ec/H HAafo) BHOCHT KOPPEKTHBBIL

Ilo anreGpe Gonbluas yacTb BpeMEHH pPAcXOAYETCs Ha [elleHHe Npu-
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MEPOB H 3aJlay ¢ LEJhI0 Pa3BUTHA YMEHUH, NMPH 3TOM HEOHXOLHMO,
4TO6b! YHCMO OIHOOK Y LIKOJBHUKOB OBIJIO KAK MOMXHO MEHbUIe, a He-
EBMDABJECHHBIX CLHIHOOK HAa YPOKE HE OCTaBJATH.

B npouecce o0yueHHnss orpoMHoe 3Ha4YEHIIE€ 1IMEET KOHTPOJHPOBAHHE
H peryJiiposarue ero. B nmepBylo ouepeab YYHTENIO HEOGXOAHMO HMETH
npencTaesieHye 06 YCBOE€HHH YyYallHMHCA MaTepHaJia, H3yyYaeMoro Ha
ypoke. OHO €03713€TCSl Ha OCHOBAHHH OTBETOB YYaULHXCHA, MPOCMOTPA
TeTpajel, HabOAEHH 3a paboToll YUEHHKOB M T. 4. (0o6paTHas CBA3b
THIA GHEWHULL KOHMPOAL).

Ho ne Menbliee 3HaueHHe HMEET H CAMOKOHTPOJb YYAIIHMHCH KaX-
Zoro ara cBoefl paborel B Kjacce (o6paTHasi CBASb THNA CAMOKOH-
npoas).

PaccmorpiM passnnusbie NpHeMbl GOPMIIPOBAHISA YMEHHII.

l.Pa6oTra Ha J0CKe. YYeHHK BH3bBaeTCs K AOCKe, NOJy-
YaeT 3aJlaHHe DELIHTb YNPaXKHeHHEe H pelaeT ero, CONpPOBOKIAS HeoG-
XOMHMBIMH TIOsiCHEHHSIMH. EcaH OH 3aTpyAHsercs pelnTb, TO YuH-
TeJb BbLI3bIBAET KOrO-JIHOO H3 APYIrHX Y4€HHKOB, KOTOPHIT H TOBOPHT,
YTO JlesiaTh, H YYEHHK y LOCKH HauyliHaeT paboTaTh.

Ecan u apyrHe yY€HUKH 3aTDYIAHSIOTCA BBIMIOJIHHTb 3ajaHHne, To
YUHTE/b 3aJaeT BONPOCH], KOTOPbi€ MOMOraioT OTBICKATh NYTh PELUeHHS
NpHMEPA HJH 3aflayd. B peaknx caywasix, Hanpumep, KOTja YYHTENb
XOUET BBECTH ONpeAe/ieHHy10 (OpMy 3aNHCH, OH pemiaeT 334ayy Ha Joc-
Ke cam.

B stom npueme paGotsl npec6najaer nagopmast. Kaxaeiit yuenux
B J1000fi MOMEHT MOXET B3IJISIHYTb Ha LOCKY H CJAHYHTB CBONO paloTy
¢ paGoToH na J0OCKe WAH NPOCTO CIHCATD.

YTOOBI YCHIKWTD OOPATHYIO CBA3b BTOPOTO THNA (GHEWINLUL KOHNM POY),
YUATC/Ib 3aJa€T OTACVIbHbIM YUYE€BHKAaM BONPOCbl H NO HX OTBETaAM npo-
BepsaeT NoHHMaHHe HMH XOJa pellcHHH.

HmeeTcs # o6paTHast CBA3b NEPBOTO THIIA HeNpepbigHbIl: CAMOKOH M-
pOAb, €CJIH YYEHHKH KJjacca NpHYUYeHb! yuHTesdeM paboTaThb CaMoCTOsI-
TEJNbHO.

O6usve nHGoOpMaLHH NPH TaKOM BHAE OGYYeHHS CHHXKAET €e LeH-
HOCTb H TE€M CaMbIM NOHHXKAET HANPsAXKEeHHe YYallXxcsl, NPU TAaKoH pa-
6oTe MX BHHMaHHE HENOCTATOYHO cocpefoTodyeHo. He nposepsis cels,
MHOTHE YUEHIKH YOeMdJeHbl B TOM, YTO OHH BCE MOHHMAIOT.

2.CaMocTossTenbHas pa6oTa. Yuyauuecs 00oayYaior
3ajaHue H B ONpPEJleNIEHHOe BpeMa JOJIKHBL ero BuOMHITh. Mudbopma-
LHsl B 5TOM BHAE paGoThl MJIH COBEDPIIEHHO OTCYTCTBYET, HJH CBEAEHA K
MHHIIMYMY (Koraa npu pa6oTe B OXHH BAapHAHT NpeABAPHTENbHO MPO-
Ee/leH aHa/n3). 3ajlaHHe COCTABJAIOT OGbIYHO TAK, YTOGbI B HEM COAEp-
anach 4acTb, C KOTOPOH CNPaBHTCA CPeAHHH yueHuK. Kpome Ttoro, ao-
GapJisieTcs elue BoIpoc, 3afiadya HJH NPHMep JJisl TeX, KTO GbicTpo cle-
JI2eT OCHOBHYIO YaCTb paGoTbl. TakHM 06pa3oM, BO BpeMsi, OTBELEHHOE
Ha paCoTy, Bce YuHeHHKH OYAYT HanpsiKeHHO paboTaTh.

Taxie 3afaHus MOXHO NaBaTh B Hauaje WJIH B CepelHHe ypOKa,
HO Yallle HX NpeAJarailcT BO BTOPOH MoJIOBHHe ypoka. Ecin ocraercs
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BpeMsl, TO CHIEAYET MPOBEPHTH OCHOBHYIO 4acTh pabotul. OSbUHO yui-
Tesib BBI3bIBAET K JIOCKE YYEHHKA M TOT 3aMHCHIBAET PElleHHEe Ha [lO0CKe
{ecnu Rousl ABAa BEDHAHTA, TC PEI3BLIBAIOT IBYX yueHHKop). OcrasbHbie
ceepsiioT ceoe peiterke. TaknuM ofpazeM EcTYnzeT B Aei'cTene ofpat-
Hasl CBfisb MEDBOTO THNA (Henpepbienoul camonorpoae). Ho ona yacto
sanasabiBaer. [1ycts pewann npumep, codepxaiminii TpH wara. ¥uerHK
NMpoBepsieT CROE pELleHNe TOJNBKO NOC/E BHINOJHEHHsT BceX Tpex LIarcs,
Ecru oH crenan cuunGky B nepsoM Liare, TO o6paTHAas CBsi3b A1 Hero
33703727132 H OH HACNEX N0 3alliiCH HA JOCKE ITHOTIA HEOCO3HAHHO Cre:
JiaeT HCIpaB/IeHHE.

Hacto camocTOSTeNpHYIO PaloTy, NPEATOXKeHHYI0 B KOHIE ypoKa,
B KJacce He YCHEeBaloT PacCMOTPETS i YuHTeh GepeT TeTPaiH Ha mpo-
PepKY (UEJIHKOM HJIH BHIGOPOUYHO). B 31OM ciyuae npeoGnanaer ofpart-
HHSL CBA3b BTOPOTO THNA (8HEWHIL KOHMPOAL).

Yto6b npeaynpesuTh BO3MOKHOCTb OHIHGOK B CaMOCTOSATE/BHOM
paote, yunTe/b CJAEAHT 32 PAGOTON OTAEALHEIX YHAILHXCSH, OKA3bIBZET
MM TOMOLLb, HalPHMED, HANOMIHACT HM, WYTO JeaTb Jajblie, YKa3l-
FaeT Hy}XHOe NPaBHJIO0, NOIYEPKHBAET OWHEKY H T. 1.

3 Npomexyrounwme ¢opmMbm paborn. B pac-
cMOTperHbIX (opmax paGoThl MaNO KCHOME3YETCS 0§paTHAA CBA3b nep-
Boro Tina. [losTomy B nocienee BpeMs pacnpoOCTPAHHICH IPHEMBI Pa-
60T H, 3aHHMAONIHE IPOMEKYTOUHOE NOJNOKEHHE MEXKNY [BYMS OIHCaH-
HbIMH, &8 HMECHHO!

4 KOMMEHTHDPOBAHHBE yHpaXHeHHSH, MNPHMEHHA-
eMble YUHTeTAMH B LuKosiax Jiuneuka u Jiuneuxo# o6nactu (B. H. [Tpo-
satopoBa, E. C. Tiuxomuposa, 3. P. Jlaxuna 1 ap.);

6) METOLBE peWleHHNS YyNpaxHEHHH, TNpHMeHseMole
yuutensime mkon PoctoBa u Pocroeckoir obaacrn (O. C. Llpamko,
A. Y. Jlabunuesa u ap.).

J1a 3TIX NpHEMOB XapaKTepHO Da3bHEHHE DELIeHIs NpHMeDa ha
IiarH (KaAplHpoBaH!ie), CaMOCTOATeNbREI pa3bop Kaipa H 3amich OT-
BeTa, HaauyHe o0paTHOH CBSI3M (CAMOKOHTPOJS) MOC/IE KaWAOro wara
HJH HECKOJHKHX KaJpOB, YTO JIaeT BO3MOMKHOCTbL TPOBEPATh YYCHHKY
CBOK paloTy M NOHHMAHHE M MaTeplana.

PaccMoTpiM, Kak BeJeTcs KOMMEHTHPOBaHHe.

Ipumep 1. Bunoaunts Aefictsus:

1) 3a°b . (—=5ab®); 2) —4a®b’c. 8ab; 3) —7,2a%°c « (— Sabcd).

Y npaKneHis 3anicaHbl OAHO MOK APYTiM HA JOCKE CEBA. YuHTe b
CTIPAUIIBAET ¢ MECTa OIHOIO YUeHHKA, YTO HAZO CleJiaTh, TOT OTBEYaerT,
3atesM Bce yuamuecss npucTynawT K pemendto. Koraa yunrens yGenun-
¢f1, 4To COIBUIHECTBO YYEHIIKOB PELIO MepRoe yNpaXHeHHe, OH Clpa-
IIMBAET YUEHHKA ki TOT C MeCTa PaccKasbiBaeT (KOMMEHTHPYET): «YMHO-
®aeM 3 Ha —5, noayvaem —15; a® Ha a, nonyuaem a%; b Ha b3, mony-
yaen b, IMonyunan — 15a30%.

Bee ckasaHHOe YUEHMKOM YUMTeNb 3AAHCHBAET Ha LOCKe. TakuM
06pa3oM, B NepBOil CTAAHH PelUeHHs YYeHHKH paloTaioT CaMOCTOATEb-
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HO, 3allCH Ha 10CKe HeT. B 3TOM cJiyuae TOT yuCHHK, KOTOpHIi elne He
YCBOWJI TOT MaTepHaa H y6equscs B 3TOM, BHHMaTelbHell oTHeceTcss K
OGBSACHEHHIO PellleH s H YACTO €O CJIeAYIOLIEro NpHMepa HAYHeT pelaTh
caMocToATeNbHO. KOHTpoabhHAA 3anHCh — 3TO 06pAaTHAS CBS3b, MO KO-
TOPO¥ pEulnBILNEe NPOBEPSIOT CBOE pPellieHHe, a He PeIlHBLIHEe NOJYyYaloT
HHPODMaLHIO, KAaK PELlHTh.

AHanoriH4yHo NPOBOAHTCS pellieHHe BTOPOTo H TPETLEro yNpaXkKHEeHHH.

Ecan npumep cioxHee, 70 o6bsicHEHHe APOGHTCA Ha YacTH—IIard.

I[TpuMep 2. BLNOAHHTD AEHCTBHA:

(3a® — 15a -+ 7) — (2a° — 8a — 6).

Peuwenne pas6upaercs Ha jBa luara. B nepBoM U3 cepHH TaKHX Of-
HOTHMHBIX [IPHMEPOB Cneppa JeslaeTcs KPAaTKHIT aHaaus. YUeHHK ¢ MecTa
FOBOPHT, YTO HaZO PACKPBLITH CKOOKH H pe3yJbTaT ynpocTuth. IIpucry-
nawoT K peutenitio. Koraa yunreab yBuiea, 4Tto GONBIUHHCTBO PACKPBIIO
CKOOKH, OH CINpalllBaeT OJHOIr0 YUEeHIKa H TOT PacCKaspiBaeT (KOMMEH-
THpYeT), 4TO OH caenan: «[lepea nepBoii ckoGKoH nojpasymeeaercs - ,
MOSTOMY TIHILEM BCE YJieHbl NEPBOro MHOTOUJIEHA CO CBOHMH 3HAKaMH,

nonyuyaem 3a®*—15a -t 7; nepex BTOPOi CKOOKOIT CTOHT —, IIO3TOMY
NPHITHCHIBAEM BCE Y€HbI BTOPOrO MHOIOYJIEHA C IIPOTHBONOJOIXHBIMU
3HaxkamH, nonydaem —2a° - 8a + 6,

O}lHOBpeMeHHO YYHTEeJbh BCE 3aNHCHIBACT 3a YUYCHHKOM Ha JOCKe.
3ateM AaeTcs BpeMs Ha yNpOIEHHC H ONsiTb € MeCTa YYEHHK KOMMEH-
THPYET, UTO CAcJiaMl, a yUHTeJab 33 HIIM 3aMUHChIBAeT. B zaxmouenne na
HAOCKE MNOABHTCA MPHMCPHO TAaKas 3amich:

(3¢* —15a - 7) — (2a* — 8a — 6) = 32* — 15a + 7—2a* +8a 6 =
- (3:xecz.]nayaa) (3accs nayaa)

—a®—Ta}13.

[Tpumep 3. Bemoauure aeilcTus:

a—1 —a 845
4a 4- 4 a—1 4 —4g2 "

Peluense aenntcea Ha waru: 1) NOAroToBKa K CJI0xeHHI0 (pasnoxkenne Ha
MHOZZHTENH, CMEHA 3HAKOB); OTEICKaHNe 0oflIero sHaMeHatends; 2) cjio-
:eHHe gpoCefi; 3) ympolgHHe,

Bonsine Bcero BO3HHKHET 32TPYAKEHHI Y HEIOCTATOUHO MOLrOTOB-
JICHHOTC YYEHHKA HA nepBoM sTare peinenHs. ITostony nepen peluernem
OAHHM YYEHHKOM MpPOBOANTCS aHAJH3 TOro, 4TO Hajo clearh (passo-
KHTh HA MHOXHTEJH, CMEHHTb 3HaK B 3HaMeHaTele TpeTbeil Apo6H).
ITocne ananH3a K pelUeHHIO MPUCTYIHT 60JblIE YYallllIXCA, YeM TOTAa,
KOTr'la OHM AesialoT paGoTy 1eJHKOM caMoCcTosTe 1bHO. Ueped 2—3 mMuny-
bl OYIeT KTO-TO CMPOIIEH H YUHTEJNb 3alHileT CKa3aHHOE HA JOCKe.
Iocsie sraro eute Goablue yyalimxcs BKJIIOYHTCS B pelieHHe NpHMepa.
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Te xe. KTO caenan ownbky, HCNPaBAT ee. Tak nO w1aram nosiBUTCH 3a-
MHCh:

a—l__ a _3a2+5: a—1 _a +3a‘-’+5_
dat4 a—1 4 — 4q° 4(a+1) a—1 4 (a=—1)
1 T
(nay 3a) (I war) (naysa)

(a— 1) —4a(a+ 1)+ (322 +5) _’az—‘.’a-}—l—-4a=—4a+3aﬁ+5_____

‘ 4@+1)(a—1) 4@a+1)@—1
(Il war) (may3a) (111 war) (mayaa)
—€a+6 — ——6(9—!) :_%_S_
T 4@+ a—1) 4@+ Da—1) 2(@+1)°
IV war)

[Mpn  xoMMeHTHpOBaHHH  1e/1ecO06pPasHO  COOMOAATL HECKOJBLKO
npaBuJI.

1) Kaknoe ynpasuenue paz6HBAIOT Ha wari (KagpHpoBaHue).

B npumepe | peiuenne Kaxaoro ynpaxHeHns CONEPXKHT TONBKO OAHH
uiar, B npuMepe 2 pemneHine pasGiTo Ha JBa iara: B npimepe 3 — Ha ye-
ThIpE luara.

2) Yuamiecs mo BO3MOXHOCTH 1e1a10T KaXk/blil [ar pellleHys camo-
CTOSITEJIBHO; Ha Ka¥/IpIH [IAr yugTedb AdeT UM HEOOXOLHMOE BpeMsi
(nayasa).

3) BoizBakiblil yueHHK KOMMEHUTHPYeT 3TOT LUar, TO €CTh pacCKasbl-
BZET, YTO OH CLejalj. YYHTEeNb 3alHCHIBaeT CKA3aHHOE Ha JAOCKe; yya-
muecs MOTYT IPOBEPHTH CBOIO PaloTy, HenmpaBuTh OoWHOKH. KTo He
CHPABHACSA, NOJYYHT IPH 3TOM YKasaHie (HH(pOpPMALllo), KaK JelaTs.
[Nocrosnno pefictByer o6paTHasi CBA3b OGOHX THMOB. .

4) MorpobHo KOMMEHTHDYETCsi TOJBKO lIar, COAEp:KallMil HOBOe.
To, uTo yiKe ycBOEHO, KOMMEHTHDYETCH KPAaTKO — YYEHHKH COOGLIAOT
TOJBKO pesysbrar. Ho B c/iyyae o6kl HAH PasHOracHil B KaxkoM-
nu60 Kanpe H cTapelii MaTepHaJ KOMMEHTHDYIOT NOAPOBHO, ONHPASCH Ha
NpaBHJIO.

5) HauynnaTts KOMMEHTHPOBaHIIe OYEPEJHOro Hiara Hajo TOTAa, KOr-
Aa 6oJblIAs YacTh YUalHXCS ero BBLINOMHHJA 1 Nepeuwta K CAelyIomemy
wiary. OJHa 13 OCHOBHBIX OWICOK — NpPEXIEBDEMEHHOE KOMMEHTH-
poBaHlie, UyTO BeJeT K YMEHbLISHHIO UNC/IA YHALIHXCH, CAMOCTOSITENLHO
Aeqiarouliix pabory.

6) HauwnaTs KOMMEHTHPOBATH AOMTKEH YUEHHK, yXKe BBITOIHUBIIMI
HYKHBIIT I@r, nydiie, ecii cpelunil WIN caabbiil;, ecaud yueHHK HE OT-
BETHT CPasy, BhI3bIBRETCA ADYroA.

7) CuabHble yY€HHKH GBbICTPO YCBAHDAIOT MATEpPHAN H NEPECcTaloT
CNYIWaTh KOMMEHTHDOBaHHe, JI1s HHX y€iTeNb AO.JMKEH HUMETb 10No-
HUTE/TbHBI MATEDHAJI: YMPAXKHEHHS TOBBILICHHON TPyAHOCTH, MaTepiial
HA NOBTOPEHHE H T. A. .

22



Huoraa npuxogHTcs KOMMEHTHPOBATHL OJHOBPEMEHHO ABa Crnocoba
pewenns. Hanpnmep, npi cocTaB/eHHH ypaBHEHHS [0 TEKCTY 3ajlaui
yUEHHKH I10-pa3HOMY BhiGpasii HensBecTHoe. Torga yunTess AeJHT Aoc-
KY Ha JIB€ YaCTH H BeleT 3aNlcCh MnapallIeNbHo.

YKasaHHbI MeTOZ >p{eKTHReH, ec/li y4uTedb HM OBJajes, npa-
BHJIBHO KaJDHPYET PELUEHHE YNpPamHEHHIl H NPaBHAbHO RO3HPYET Bpe-
M Ha BBINOJIHEHIle KaXKJA0ro Kaapa.

[ToMHMO paccMOTDEHHOro, HMeercs eie BTOPOH CHOCO6 KOMMEHTHDOBAaHHA,
KOrja CAHH yueluk paﬁoTaeT H OJHOBpEMEHHO pAaCCKa3sniBaerT, QWTO AeJaeT. 3anucu
Ha JlOCKe HET.

Taxoit cnoco6 ycrnewiHo IpHMERIOT Ha YpoKaX PYCCKOro 3bIKa H HA YPOKax
apupmMeTHKH B HauaJbHBIX Kiaaccax., Ha ypoxkax aareGpel pewartb, rOBOPHTb H
CAYWATh OQHOBPEeMEHHO 3aTpYAHHTeNbHO, no3toMy B VI—VIII knaccax npu-
LieHsieTCA nepsHil crocoo.

B PoctoBckoit o6jact#  yuyuTenss NpPHMEHAOT METOH, mpecJe-
AYIOIWHH aHaJOrHYHbIE C KOMMEHTHPOBAHHEM LeJIH.

[Tpu GopmMupoBaHil YMEHHIl H HABHLIKOB, Kak i NPH KOMMEHTHPOBa-
HHH, pelueHHe ynpaxHEeHHUs pazbuBaloT Ha ward. BoJblIMHCTRO yua-
IHXCA PEalT 3TO YNPaxKHeHHe B TETPalsiX, a HECKOJBKO YUEHHKOB
EBI3BLIBAIOTCS HA NEPBYIO NApTy H BLIIOAHSIOT 3TO YNPa)KHEHHe Ha He-
GonblikX nockax (mpumepno, 0,5 X 0,8 m). Korma yuurens courer
HYXHBIM JaTb 415 yuaniuxcsa KJjgacca KOHTPOJILHYIO 3a1HCbh, TO BELLACT-
Cs liepeli KJadCCOM EcCIloMoratresibHast AOCKa C peleHiemM, KOTOpOe BhI-
NOJIHMJ YUEHHK, CHAEBUINII HA Neppoil mapte. OcrajdbHble YYeHHKH MO-
I'yT NpOBepHTh HacTb CBOEro peuedlig. B cayuae HagoGHOCTH YYHTE/b
paccMaTPHBaET AeTall pelleHHs, yTOUHsieT ¢noco6 H T. A. 3aTeM de-
pes HEKOTOpGoEe BpeMsAa, KOraa 60IbILHHCTBO YUeHHKOB CAe/1aI0T CJIellle'
I e [IaTH pellleHHus, K A0CKe BRIXOAHT BTOPOIT yyeHHK (TpeTHil H T. i.},
peuaBUilil HA ManeHbkoil Jocke. Ha 3Tolt Aocke yike paccMOTpeHHYO
YacTh peLIeHHA CTHPAIOT i OCTZBJIAIOT TOJbKO Te HIaTH PelleHis, KOTO-
pble YUeHHKH AOMNKHBl CBEpPHTb.

Kak i1 npy KOMMEHTHpPOBAHMH, peilieHye Pa3GUBAlOT Ha Uard ¥ mo-
c/le RKaXKAOTo Wara AaeTcsi KOHTPOAbHAd 3alHCh, CACTaHHAA YYeHHKaMH,
peuIaBiIiMH Ha BCroMOraresibHblx fockax. ITostomy BO Bpeusa ympax-
HCHHH B XJacce co0/0AaeTca NoJHas THIIMHA, YTO IOMOTAET y4eHHKaM
paGoratb cocpegoToyerno. UTofbl He NOTePATh HAlIPACHO BPEMEHH, yyu-
TeNb BBLI3bIBAET MM pabuThl Ha BCOOMOTATEMbHEIX AOCKaX HAJEXHBIX
YUEHHKOB.

ITps nepBHuHOM GOPMUPOBaHIIK HABKIKA pelueHHe yrnpaKHeHls pa3-
GuBaloT Ha wary (kaapei). [To Mepe pa3BHTHS YMEHHS IarH YKPYTHSIOT-
cs. Tak, B Haua/e npH PacKPHITHH CKOOOK (pHMep 2) peluenHe Gyger
pasbuTo Ha 2 11ara u NoSBATCA ABE KOHTPOJBHBIE 3amMiCH, a Koria
GOJIBIIHHCTBO YYEHHKOB YCBOHT a/lOPHTM, KOHTPOJBHASL 3aMICh OYAET
ofHa.

Kaxaplil, OTAe/NbHO B3ATHIH H3 3THX IPHEMOB He JacT JAOJIKHOrO
peayabraTa. Mckyccrso npenojaearesisi COCTOHT B YMEAOM NPIUMEHEHH M
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BCETO KOMILIEKca crnoco60B B 3aBHCHMOCTH OT ILEJIH ypOKa, OT cocTa-
BA KJacca, OT TeMbl H T. X.

B xiaccax ¢ XOpolIO NOATOTOBJIEHHBIMII Y4EHHKAMH, MPHYYEHHbIMI
peliaTh CaMOCTOSITENbHO, JOCTATOYHO NPHMEHATh paGoTy Ha JIOCKe B
COYETAHHH C CaMOCTOfITeJIbHBIMH pabotamMH. B Kiaccax, rae MHOro
¢/1abbIX H CPEAHIX YYEHHKOB, NPHXOAHTCA IMPHMEHSTh Bce (POpPMBI pa-
OOTEL.

Ho xakne Gbl npueMbl He NPeANOYHTA] NPHMEHATL YYUTEdb, padoTa
Ha JOCKe 6yJeT OCHOBHBIM IIPHEMOM DpElIeHHsA MePBBIX YCTAHOBOYHBIX
yOpaxkHeHHIl no Teme,

INlepexonuTs OT pelleHIA yNpaXKHeHHH Ha JOCKe CPa3y K CaMOCTOsi-
TeNbHOH paboTte HelesxecooOpa3Ho. sl ysicHeHHs! afiTOPHTMA II0.1e3HO
crnepBa NPHMEHHTb MPOMEXKYTOYHBIE NPHEMbl (KOMMEHTHPOBAaHHE /iy
METOA POCTOBCKHX yuHTened). IIpH 3TOM MHOrHe yYeHHKH IpOBEPST
CBO€ NMOHHMAHIe, YTO-TO YTOUHAT, HX YMCHHE OKPEIHeT, a y HEKOTOPHIX
MOXKET nepedTH B HABHIK.

[Tocae toro BHINOMHAETICA caMOCTOsITeNIbHas paboTa B KJjacce (ec/H
He XBaTuUT BPEMEHH Ha yPOKe, TO A0Ma).

M KkomueHTHpOBaHHE M METOA POCTOBCKHX YHHTeNeH B KaKoli-TO
CTeNeHH aBTOMAaTH3HpYyeT (POPMHpOBaHHE YMEHHH. DTo obnerdyaer pa-
60Ty yuuTeas. Ho aBromaTH3auus He NMOAABJSeT UHHUHATHBY YYHTEJS.
Ilpuem ecTb TOMBKO CpeCTBO O6YueHHsi, a IPUMEHEHMEe ero — JeJ0
YMEHHA HJH HCKYCCTBO YYHTENS.

Mo-BiauMoMy, BO3MOKHO coueraTh 06a npuema. Tak, B HadanbHOI
CTazHH (OPMHPOBAHHA YMEHHS JYyYll€ NPHMEHSTb KOMMEHTHDOBaHHe,
Koria me ymeHne oxpenHer, To yAoOHee NpPHMEHsSTb METOX yYuTeJieH
POCTOBCKHMX LIKOJI.

§ 7. YCTHbBIE YIPA)XHEHH A

OnunM H3 cpenctB nomHsTHA 3QdEKTHBHOCTH YypoKa SIBJASAOTCS
yCTHhIe ynpaxuenisa. OHH J210T BO3MOMXKHOCTb OBICTPO INIPOBEPHTH
NOHHMAHKHE TeOpliH, NpPOCTeHIie HAaBLIKH H [OMOramoT QopMipo-
BaTh HX.

OTH ynpa)KHeHHs MOXKHO pasfelHTbh Ha:

1) Bonpockl, nposepsoLHe 3HAHHE TeopHy, Hanplmep: «Kak yuHo-
XKIITh MHOTOWIEH Ha ofuHouMeH? Hafite mpumep», «UT0 HasniBaercs Ko>d-
¢uunentom?», «Kakoit Buf nmeer rpaduk GyHkunu y = x%», «[louemy
rpaprk  QYHKUHH y = x* CHMMETPHUEH OTHOCHTeIbHO ocH OY?»
HT. 1.

2) JNerkHeé ynpaxkHeHHs Ha TOXJIeCTBEHHbe Npeofpa3oBaHus, pe-
HICHHE yPaBHEHHH. DTH YNpa)KHEHHs COOTBETCTBYIOT YCTHOMY CUETy B

a- —
apudmesiike, Hanpumep: «HeMy paBHsercs

?», «Pewnto ypao:e-
HHe 2y —3 =58» H T. XI.;
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3) BON[LOCHI, CBA3aHHBiE C HCCaeAoBarueM, Hanpumep: «[TokasaTe
Ha YHCJIOBOit OCH YHCJia, aCCOMIOTHAsi BEJHYHHA KOTOPBIX GoJiblue 3»,

1
«kimeer in Kopens ypaBhenHe — = 0?», «Hto Goablue: g uny 3a?-.
X

IMocnegnue Bonpockl oueHb [O.1€3Hbl, OHH PA3BIBAIOT MBILLVIEHHE y4a-
LiHXCs, MPHYYaKWT K cpaBleduio pennyud. Ho K HHM HaAjo NpHYYATs,
NIOCTENEHHO YCNOXKHAA popmy Bonpoca. Hanpumep, opma Bonpoca «Hro
6osbLie: a WK 3a?» ydamumcs OYAeT Ha NePBBIX Mopax TPyLHON, Tak
KaK AJA OTBeTa Halo NnpoayMaTh TPH caydas, korjda a >0, a << O,
HaxoHeu, a = 0.

STOT BONPOC MOXKHO 3aJaTh NEPBHIl Pa3 Tak, LTO y4eHHKY He HpH-
AeTca AyMaTh O 3HAYEHHAX 4, a UMEHHO CNpocuTh; «Yrto GoJbiue: @ MK
3a, ecnu a > 0?», «Yro Cosbite: a 11k 3a, ecnu a << 0?», «CpaBHHTb
3HayeHHs a H 3a npu a = O». B 3ToM cayuae paccy:xieHHe HAET HEno-
cpeicTBeHHo: a > 0, caenosartensHo, 3a > a.

Tor e Bompoc uepe3 HEKOTOPOE BPeMsi MOMHO HECKOJNbKO YCIAOWK-
H#Tb, HanpuMep: «Moiker s a GuiTh Gosblie 3a?, «MOXKeT JIH @ PaBHATb-
cs 3a?

Toabko, Koraa yyawmumes 6yjJet NOCHJAbHA Takas ¢opma BONpoca,
MOXHO CHYCTS HEKOTOpPOe Bpemsi MOCTaBHTbL BONPOC B OOIEM BHAE:
«CpaBeuTb @ u 30y, «HTO MOXHO CKa3aTb O COOTHOLUEHHH MeEXKIy
a H 3a?»

Takux BOMPOCOB Ha CpPaBHEHHE O4YEHb MHOrO, HalpHUMep, CPaBHHTH
a+bnbd «*ua®, a—b u at-b urt n

N 5 1
Taxxe u gpyroit npHBeIeHHbI BONPOC O KOPHE YPABHEHUS — =
X

= 0 gomycKaer pa3siHuHYIO MOCTAHOBKY, HanpuMep (B NMOPSAKE TpPyi-
1 .

soctH): «[louemy ypasrenne — = Q me pkmecT KopHs®», «liMeer su
X

- l ') l
KOpeHb ypaBueHHe — == 0%», «Peurutb ypabuenne — = O».
X x

Takue ynpakneHHA pa3BHBAIOT y YYallMXCA COOOPa3HICTBHOCTD,
HHTY!LHIO, YMEHHE HCIOJb30BaTh HHAYKUHIO. Broclenctsud 31oT
NPHEM OCTAHETCH KaK CPeACTBO MPHKIIIKH.

B npomecce o6yueHHs BBISBISIOTCS OWHOKH YUEHHKOB. YUUTENTO
CJIEAYET BECTH y4eT OlibOK H 1aBaTs YCTHBIE YIIPaXHEHHS, IOMOTAIOIHE
YCTPAaHHThL 1iX.

Ha ycTHble ympaxeeHHS MOXKHO OTBOANTH HECKOABKO MHHYT B Ha-
Yasie ypoKa, MOXKHO 3allOJHHTh HMH Nay3y MEXIY OTAedbHEIMI YacTSIMH
YPOKa HJIH 1IPOBECTH HX B KOHIE YPOKa.

YCTHBIE yNpaxKHeHHS N0 anredpe TONBKO BHIIOJAHSIOTCH YCTHO,
HO 32]aBaTh HX NPHXOAMTCS rlucvMenHo. Ecay 3aaath yeTHO Jax: npo-

CTOH I1DIMEP Ha coKpauleniie 4pobi

Nd

4
5 TO MHOrune yueHHKH €r0 He

opencTassaT il He 3anoMisT, a ¢JeJ03aTe/IbHO, He CMOTrYT ¥ PELUHTD. ITo-
3TOMY NDPHMEDDI ANA YCTHBIX YIpaMHEHHI HoAxKHb ObITh HANHCAHH HaA
JOCK2 H y4YHTedb JOJIKEH CKa3aTb, YTO HAajO CIeJ/1aTh.
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Ecan yyHTenb HaMETHT NpPOBECTH YCTHBIA (POHTANbHBIA Onpoc, To
OH 3aNUCHIBaeT ynpa)KHeHHs Ha KJIaCCHOH AO0CKe O YPOKa; eCid Y4H-
T€1b HMEET HECKOJIbKO KJACCOB OJHOH napaJiiesH, TO Jydlle yrnpakKHe-
I1Hs1 HanHcaThk Ha HepeHOCHOﬁ JOCKe IJH 3aroTOBHTb TabJAHLbI AJA ycT-
HBIX ynpaxmemxﬁ, KOTOpbi€ MOTyT 6BITH HCIIOJIB30BaHEI MHOTI'OKPATHO.
EosbmMmen npuMep Tabiunbl AJa AeHCTBHE pallkOHAJIbHbIMH YHCJAMII.

Ta6anua l

—3 5 —9 | 7 75
12 — a7 29 |' 45 — 80
— 180 —215 | 130 | —1% 50

YuuTeib NOxKasplBaeT Mapy UHCeJ Il FOBOPHT, YTO C HHMH CAEJAaTh
(CNOXKUTD, BHIUECTb, YMHOXHTD). 3aTeM YKa3blBaeT CTOJGEL] HIll CTPOKY
Il TOBOPHT, UTO CAeNaTb C UHCJAAMH C’I'OJI6LL3, CTPOKH.

YCTHO MOXXHO 331aBaTh TO/IBKO CaMble IPOCTBIE BOMPOCH!, KaK HalpH-
Mep IpH «KpyrcsoM cuete». Hanpuwmep, yunrens rosoput: ¢+ 8 na—10».
YUeHHK JaeT OTBeT: «—2» — M noGaBiasieT: «—7». BTopoil orTseyaer:
«—9 — H BPHOBbL J0O6aBJSET H T. 1.

YCcTHbIE BONPOCH XOPOWIO 3a4aBaTh NPH OMpoce 1Jist YTOUHEHHA 3Ha-
HHif yyennka. Bonpoc mMoxker Gbrtb H 1O JaHHOH TeMe H 110 paHee Npoi-
ACHHOMY Marepuaday.

Hurepecuniit npuem npumensier O. C. Ilpamko. Kaxpwiil u3 ce yue-
HUKOE HMEET KHHXKEYKY, B Heil Ha KaK[oll CTpaHHUE HMEEeTCS OAHH H3
CIEeAYIOIHX B3HakoB: —+, —, X,:, =, >, <. Kpome TOro, yuensk
HMeeT HaGop uugp. Bo Bcex cayuasx, Korja cieayer jath oTeer, HaGH-
palor ero, Hanpumep 15, 1JIH OTKPBIBAIOT KHIKEUYKY C HYXKHBIM CHMBOJIOM
H NOKAa3bIBaoT €ro yunTeato. Takiim 06pa3oM yuHTesIb ycTaHaBAHBaeT 06-
PaTHYIO CBfI3b, CPA3Yy OPHEHTHPYETCH, KTO H3 YUYEHHKOB PeHIAeT BEPHO H
KTO owHGbaercs. KHMKeUKY MOMKHO HCIIOJIB30BATH H B JPYLHX YIpax-
HeHusiX. Hanpumep, BbIHCIHB YCTHO 3HaUeHHe BhIpaxeHis 2a2 — 3a
-+ 5 npu @ = 4, y4eHHKH NOJYYHAH OTBET 23, M BCe NIOKAa3hBalOT YYH-
TeJI0 AB€ UHGPLL 2 U 3, npuyeM HHKTO H3 YYEHIKOB He BIANT OTBeTa y
Apyroro yueHnka.

§ 8. AOMALIHEE 3AJAHHE. NPOBEPKA EI'0

BoJibluas YacTb yyeHHKOB pellaeT ynpaxHeHHs No HOBOIi Teme crep-
Ba nO aHaJOTHH, a 3aTeM HauHHaeT periaTb W 6oJlee TPYAHbIE yIIpaXKHe-
HHJ HA OCHOBAHHH YCBOEHHOro anroputma. Jlomalunue safanus o6bii-
HO COCTABJSAKXT Tak, YTOGH YacTh 3aJaHHA MaJO0 OTJIHYAdACh OT YIpakK-
HeHHH, BLITIOJHEHHBIX B KJacce (00beM STOH YaCTH ONpeestsieT YUHTENb).
STO NPHYYKLT YYEHHKOB K TOMY, YTO AIoMa OHH GyAyT CHauaJja npocMar-
\PHBaTH CA€JIaHHOE B KJ1aCCe, YTO NIOMOXKET MHOIHM H3 HHX CaMOCTOSI TeJIb-
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HO cleJaThb YacTb JAOMAIUHEro 3a3jJaHufl XoT Obl MO aHaJOorHH.

B apyrylo yacTh ZoMatHero 3ajaHusi NOA€3HO BKJIOUHTb yripaxkHe-
HIA Ha TOT XKe MaTepHas, B KOTOPbIX NPHAETCA YIIyOHTH H3YUEHHOE B
KJ1acce. B 4acTHOCTH, CHJABHBIM yYeHHKaM DEKOMEHAYETCS [aBaTbh HH-
AlRIyaJibHble AOoMalliHlle 3aJaHug.

Ilpoeepka gomalunero sajanus Moxer CbiTh ABOsIKOIi: 1) ¢opmalib-
Hasi IPOEEPKa Haandis Aomauineii paGoThl B TeTpany; 2) HpoBepka yae-
HHS BBIIOJIHHTD paCoTy; NpoBepKa yMeHHs pa3obpaTh TEOPETHYECKHI
MaTepuaj, AoKasaTh Teopembl, cBoficTBa.

Hepsbiil BHI npoBepKl NpPOBOAHTCA YYHTeNeM KM NpPH 06X0fe
YYaUuIxcs BO BpeMst ypOKa, HJII IPH NPOCMOTPE Te1pajeil nocne ypoxa.

[p1i BTOpOM BHJ€ NPOBEPKH YYalIHXCS BbI3bIBAIOT K ACCKE HJIH JAlOT
HM 33JaHHEe IMIHCbMENHO PelHTh AOMAalllHHe 3ajauyd, A0Kas3aTh TEOpEMY.
s npoBepku ycBoeHiist OMauIHEro 3ajaHHs BCEM YHallHMCH MOMKRO
JaTbh B Hayale ypoKa CaMOCTOATEeNLHYI0 pa6ory, COIEePKAILYI0 YIPakK-
HEHHs, aHAJIOTHYHbIE 3aJaHHbIM Ha XOM, HJIH AOKZZaTb TEOpPEMY, BhIBECTH
dopmyny u T. 1.

ITpu nposepke mc6ofl foMatiHeill pa6oTsl HEOGXOAHMO CAEAHTh, UTO-
Gbl OHa He 3aHAJIa MHOrO BpEMeHIl.

Ouenb BaxXHO yMeTb COYeTaTb BKJIOUEHHE BCEro Kiacca B paGoTy ¢
npoBepkoil gomauieell pabotel. /st 3TOTO HMEETCH HECKOJIBKO CXEM Ha-
yajla ypoka:

1) Jaerca muuyT Ha 6—10 neGoJbluas camocToaTeqbHas paboTta B
HEeCKOJIbKHX BapliaHTax Mo MaTepHaay NPpeAbAyIero ypoka, YIIpsXKHEE Hs
B HeH aHa/IOTHYHBI 33JdHHBIN Ha J0M. Pa6o