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MpunoxxeHus

IIpunoxcenue 6

TunuyHble meToguyeckue oMOKKU npyu GopMMpPOBaHUM YMEHUIA

TUNMUYHBIMM METOAMYECKMMM OIIMOKaMU TIpU (HOPMUPOBAHUU
YMEHUI ABISAIOTC:

L.

OmmOKM B momdope CoaepKaHUsI:

JUIs1 OOCY>K/IEHUS Ha 9Tare BBEIEHUS BIOpaH YACTHBIN Cilydai;
Ha 9Tane YCBOCHHUSI OTCYTCTBYIOT yMpaKHEHHUsI Ha OTpabOTKy
HOBBIX 1IarOoB AJITOPUTMAa, TPEOYIOIIMX CIEMATbLHOIO TPEHAXa;
OTCYTCTBYIOT 3aJaHMts, CBSI3aHHBIC C pPacITO3HAaBAHMEM BO3MOX-
HOCTHU MCITOJIb30BAaHMS aITOPUTMA;

OTCYTCTBYIOT 3aJaHMs, CBSI3aHHBIE C YCBOGHHMEM TMOCIea0Ba-
TEJbHOCTH BBITIOJHEHUS aJITOPUTMA;

HE BBIHECEHbI Ha OOCYXIEHHE OCOOCHHOCTU YACTHBIX CIIy4aeB
WCTIONIb30BAHUS aITOPUTMA;

HET 3aJlaHuli Ha 00yYeHMe KOHTPOJIIO U TTIOMCK OLIMOOK.

I1. OmuoOKM B CTPYKTYpE U3I0XKEHUSI:

MPOITYIIEH 3Tarl MOTUBALINY;
MPOMYIIEH 3Tall YCBOCHUS

MPOMYIIEH 3Tall MOABEACHNSI UTOTOB TIepe/l TIepexoaoM K aTary
3aKperuieHus (B Mpolecce 3aKperieHus, IIpy 0000IIeH Y 3Ha-
HUI1 110 (POPMYJINPYEMOMY YMEHMIO).

II1. Ommobxu B BeneHNU auajiora:

MpeII0XKeH MOHOJIOT BMECTO JIMajiora;
BOMNPOCHI YYUTENS HE CTUMYJUPYIOT y4yalllMXCS Ha CaMOCTOS-
TEJIbHOE COCTABJIEHUE AJITOPUTMA;

BbIJIEJICHHBIE 11aru (POPMYIUPYIOTCS B YACTHOM, a HEe B O0IlIEM
BUJE;

Ha 3Tamne 3aKperuieHWs YYMTeNb Ha3blBaeT caM COJAEpXXaHue
1IaroB ajJiroputMa (Hampumep, BMecTo: «HTO HYXHO crenaTthb
ceituyac?» yuuresb crpainubaeT: «Kakyto Be1nuynHy 0003HAUUM
3a X?», XOTS BTOT BOMNPOC JOJIKEH CJeloBaTh IMOCJe TOro, Kak
YYEHUKM CaMM Ha30BYT wiar ajaroputma: «HyxHo onHy u3 Be-
JIMYMH 0003HAYUTDH 32 X»).

I'V. On6KU B JTOTUKE U3JTOXKEHUL:

CBSI3W C TIPOLLILIM MaTepuaJoM OTCYTCTBYIOT WM SIBJISIIOTCS
HEOOOCHOBAHHBIMU; CBSI3b CUMTAETCSl HEOOOCHOBAHHOM, ecin
YUUTENb 3aIaeT BOTIPOCH! IO MPOIIIOMY MaTepuaiy, He CBSI3bI-
Bas UX C U3y4yaeMbIM YMEHUEM;

HET MaTeMaTU4eCKOro 000CHOBaHUsI BBOAMMOTIO airOpUTMa UIn
BBEIECHNE aJTOpUTMa He SBISIETCS TOCTATOYHO yOCTUTEIHLHBIM
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JJ1s1 ydamuxcsi (000CHOBaHUE aJlrOpUTMa He SIBJISIETCS JOCTa-
TOYHO YOENMTEJbHBIM ISl YYallMXCsl, €CJIM UM He sicHa ujesi
MIpUBJICYCHUS UMEHHO 3TOr0 000OCHOBAHUS);

e He MokasaH obOpa3sel] opopMIICHUS 3aIaHuS;

e He HaMeYeHBbI MyTU JajibHelIeil paboThl C aITOPUTMOM.

V. O1munb6Ku B opraHu3aluy padboThl ¢ yIpaXKHEHUSIMU:

e Ha IepBOHAYATLHOM 3Tarle MPUMEHEHUST alTOPUTMA €TI0 ITaIThl
He TIPOrOoBapMUBaIOTCS BCITYX;

® KOHTPOJIb BHIMTOJIHEHUS 3aJaHUil OepeT Ha ceOsl yuuTeab, BMe-
CTO TIOAKJIIOUEHHUSI B3AUMOKOHTPOJISI U CAMOKOHTPOJIS;

e He TIPOAYMaHO OKa3aHWe MOMOIIM YIeHUKaM, UCITBIThIBAIOIITM
3aTpyaHeHus (00pa3lbl pelieHus, 3aJaHusl ¢ IPOIyCKaMM, CXe-
MBI BBITIOJTHEHUS 3aJaHUM U T. 11.).

YacTs lll. MeToauka nayyeHus reopem

Memooduka uzyuenus meopem BKIIIOUACT CIEAYIOLINE IMANDL:

® TIOATOTOBUTEIbHBIN 3Tall;

® BBeJEHUE TEOPEMBI;

® YCBOEHME TEOPEMEI;

® 3aKperUIeHUE TEOPEMBI.

Ha nepéom, moarotroBUTeIbHOM, dTale OCYIIECTBISETCS aKTyalu-
3allMsl 3HAaHUI, HEOOXOIMMBIX JJIsl JOKA3aTeIbCTBA TEOPEMBI, TPUUYEM
JKeJlaTeJIbHO MCTIOIb30BaTh 3a0a4u, ISl pellieHUs] KOTOPbIX TPUMEHS -
€TCSl HY>KHBI TEOPETUUECKUI MaTepuall, a He MCIOJIb30BaTh (PPOH-
TaJdbHBIN ornpoc Teopuu. Ha aToMm sTame, 1Mo BO3MOXHOCTH, MTPOBO-
JUATCS MOTUBALIUS U3YYEHUSI TEOPEMBI.

Bsedenue GopMynMpoOBKM TEOPEMBI MOXKET OCYILECTBIISITBCS IBYMSI
METOJAMU: KOHKPEeMHO-UHOVKMUBHBIM WU aOCMpaKmHo-0e0yKmueHbIM.
B mepBoM ciiyyae MCHOJIB3YIOT MPaKTUYECKYIO paboTy wiu 3amady. Bo
BTOPOM ciiydae ¢opMyIUpyIOT TeopeMy cpa3dy. Ha stame BBeneHus nena-
0T 4epTex, pa3ouBaloT (OPMYJIUPOBKY Ha YCIOBUME U 3aKJIIOUEHUE
U JIeJal0T KpaTKylo 3anuch (GopMyaupoBku TeopeMbl ([laHo:..., Jloka-
3aTh:...), OCYILLIECTBJISIIOT 0KA3aTeIbCTBO TeopeMbl. O0sI3aTeIbHBIM TPE-
0OBaHMEM K JIOKa3aTeJIbCTBY TEOPEMbI SIBJISIETCSI YETKOE BbIACICHUE
3TanoB jJoKazaTejbcTBa. OIHAKO He CJIeNyeT BBIACISITb MHOTO MEJIKHX
3TaroB, MOCKOJIbKY B 3TOM CJly4yae 3aTpyJHEHO MX 3aroMuHaHue. Eciu
TeopeMa CJI0XKHas, TO YIUTETbh COOOIIIaeT yUeHUKaM MIeI0 JOKa3aTeIbCT-
Ba, €CJIM TeopeMa JOKa3bIBAETCS METONOM, M3BECTHBIM YYalllUMCS, TO
YYEHMKHU TPUBICKAIOTCS K BBIACICHUIO ITANOB JOKAa3aTeIbCTBA, €CIU
TeopeMa «Ipo3payHash», TO Y4eHUKU JIMOO CaMU OTKPBIBAIOT T0KA3aTETLCTBO
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(m1s1 9ero MCIoJIb3YIOTCSI METOABl aHaM3a WM CUHTEe3a), OO camo-
CTOSTEILHO M3YYaloT J0KA3aTEeILCTBO I10 YICOHUKY.

Ha stane yceoenus teopemnl moBropsieTcs ¢opmynupoBka (Uro
obu10 naHo? Yto TpeboBanoch gokazaTh? KakoBa moiaHast ¢hopMyan-
poBKa?), OCHOBHBIE 3Tamnbl JokazaTeabcTBa (C yero HauMHanau? Yro
nenanu aanblie? 3auem? Kakue TeopeMbl UCIOIb30BaIMCh MPU TOKa-
3aTesbcTBe? KakoBa 1iejib MX MCIIOIb30BaHU?) M pellaroTcs 3amaqn
Ha HEIOCpeACTBEeHHOE MPUMEHEHNE TeopeMbl (3aJauud B OIMH IIar)
YCTHOTO XapaKTepa Ha TOTOBBIX YepTeXKax.

Ha sTane 3axpenaenus ocyuiectisieTcs: mpoBepka (hOpMyJIMPOBKU
U J0Ka3aTeJIbCTBa TEOPEMbI, M peIIaloTcs Oojiee CIOXKHBIE 3amadu
¢ IpMMEHEHUEM U3yYeHHOU TeopeMbl. 2KellaTeJIbHO BBIACIITh C y4a-
IIMMUCS CUTYallM, B KOTOPBIX MPUMEHsIeTcsl Teopema. [1pu rmoasene-
HUM UTOTOB 00CYXIaeTCs: C KAKMM HOBBIM MaTeMaTUYeCKUM (haKTOM
MO3HAKOMWJINCH, KaKMe MaTeMaTU4YeCKHe ITOHATUSI OH XapaKTepU3y-
eT, IPU PellIeHN ! 3a1a4 KaK1UX BUIOB UCIIOJb3YETCSI 3TOT (DaKT.

Ilpunoxcenue 7

Mpumepbl KOHCTPYUPOBAHUS METOAUKN U3YYEHUS TEOPEM
MeTtopguka n3y4eHus Teopemsl Bueta

CoriacHO METOIMKE M3YYEHMST TEeOPEeM, BeChbMa BasKHOM SIBIISIETCS
paboTa ¢ yCIOBMEM U 3aKJIIOUYEHUEM TeOpEMbI, 3aDUMKCUPOBAHHBIMU
B ee ¢opMmyaupoBKe. MHOTMe TeopeMbl MUMEIOT CJIOXKHOE YCJIOBUE,
COCTOSIIIEe U3 HECKOJBKUX YTBEPKICHUM, W CIIOKHOE 3aKIIIOUEHMUE.
WX BbIIeIeHUIO CIIOCOOCTBYET JIOTMKO-MaTeMaTUIeCKUil aHanu3 hop-
MYJUPOBKM TeOpeMbl. BblmeneHHbIE YCIOBUS TOMOIalOT COCTaBUTh
YIpaXXHEHUsI Ha MPOBEPKY MPUMEHUMOCTH TEOPEMbI, a 3aKJII0UYSHUS —
Ha BbIBEJIeHUE CJIEICTBUI U3 3TUX YCIOBUIA.

1. BBITIOTHUM s02uko-mamemamuueckuil aHaiu3 oopmyauposKu Teo-
pembl Buerta: Cymma kopreil npusedennozo Keaopamuoeo ypagHeHUs.
DPasHa 6mopomy Kodgguyuenmy, 31momy ¢ NPOMUBONOAOICHbIM 3HA-
KOM, a npou3seedeHue KopHell pagHo c60000HOMY UAEHY.

Teopema cchopMyiMpoBaHa B KaTeropuuHoii hopme.

PasbacHuTeIBHAS 9ACTh: TEOpPEMa PaCCMaTPUBACTCST HA MHOXKECTBE
KBaJpaTHBIX YPaBHEHUIA.

VYcaosue: 1) ypaBHeHUE TIPUBEICHHOE;

2) ypaBHEeHUE UMeeT AeHCTBUTEIbHbIE KOPHU.
3akiouenne: 1) cyMma KOpHell paBHa BTOpOMY KO3(hGUILIUEHTY,
B3TOMY C ITPOTUBOITIOJIOXKHBIM 3HAKOM;
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2) Ipou3BeieHNe KOPHEel paBHO CBOOOIHOMY YICHY.
Teopema ciioxHasi, Tak KaK B Heli J1Ba yCJOBUS U J1Ba 3aKJIIOUEHUSI.
1I. Paccmompum smanbst uzyuenuss meopemol.

lMoaroToBUTENBHEIN 3Tar

C 1IeJIbI0 «OTKPBITUS» (DOPMYIUPOBKU TEOPEMbI, IOBTOPEHUST (DOp-
MYJ pellIeHNsT KBaApaTHBIX YPaBHEHUI U YCJIOBUS UX CYILIECTBOBAHUS
11esiecoo0pa3Ho BKJIIOUUTH B JIOMAIIHIOK padOoTy yyalluxcsl 3ajaHue
10 3aMOJIHEHUIO CIICAYIOIIE TaOIUIIbI.

KopHu
Ypasnenus x, +x

X*—2x—4=0
XX+ 12x+30=0
x> — 1,25x +0,375=10

xt— %x—% =0
XX+x-30=0
XX+x+30=0
—x—-2=0

BBenenve Teopemsbi

O0600611asg pe3yabTaThl HAOJMIONEHUI B 3aIlOJJHEHHON TaOJIulie,
IIKOJIbHUKN CaMOCTOSITEJIBHO CMOTYT «OTKPHITE» (POPMYJIMPOBKY T€O-
pembl: Cymma KopHell NpueeoeHH020 KeaopamHo20 YPAGHEHUS pPAGHA
8mopomy Ko3(h@uyuenmy, 634momy ¢ NPOMUBONOAONCHBIM 3HAKOM,
a npouseederue KopHell pagHo ceo600HoMmy uaery. B Tabnuie paccmar-
pUBaIMCh TPU U3BECTHBIEC YIalIMMCS OIepalluy ¢ YrcaaMu (KOPHSIMU
ypaBHeHUI). Takoe «3KCIEepUMEHTUPOBAHNE» C YKUCIAMU MO3BOJISIET
HE TOJIBKO TMPUITH K «OTKPBITHIO» TeOpeMbl Buera, HO M MoKa3aTh
y4YalIuMCs TyTU HOBBIX OTKPBITMI: MOXHO COCTaBJISATh Pa3IUYHbBIC
BBbIpaXkeHUs ¢ KOPHSIMU ypaBHEHUSI 1 OOHAPYKUBaTh (MJIM OTBEPraTh)
3aKOHOMEPHYIO CBSI3b MX 3HAYEHUI ¢ KO3 UIIMeHTaMU ypaBHEHUSI.

PabGora Han cTpyKTypoil (OpPMYJIMPOBKM TEOPEMBI TPUBOIUT
K BBIICJICHUIO ee YCIOBUS U 3aKimodyeHMs. Ha gocke m B TeTpamsix
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JieJlaeTcsl KpaTkKasi 3aluch (GPOPMYIMPOBKY, T.€. BBIICISICTCS, YTO JaHO
U YTO TpeOyeTCsl J0KA3aTh:

JlaHo:

x,tpx+tq=0;,

X,, X, — KODHU YpaBHEHUSI.
Jlokas3aTs:

x, tx,=-p,

XX, =q.

Tlouck nymeii dokazamenbcmeéa MOXHO OCYIIECTBUTh aHAJTUTUIECKU
Y CUHTETUYECKU. B TIepBOM cltydae BbISICHSIETCS, YTO [UIS 10KA3aTeIbCTBa
JIAHHBIX PABEHCTB HAI0 BBIYMCIIUTL KOPHM X, U X, IPUBEIEHHOTO KBajipar-
HOTO ypaBHEHMSI, a 3aTeM HATH MX CYMMY M ITpou3BeleHue. Bo BTopom
cyJae 00palllaloTcsl K YCJIOBUIO U BBISICHSIOT: «YTO MOXHO HAlTH, UMest
KBajipaTHOe ypaBHeHUe? [ToMOryT I HaliieHHbIE KOPHU YPaBHEHUS J1JIsT
JokazaTenbcTBa?». (pyroe moka3aTeJbCTBO MOXKHO MOJYYUTh, OTTOJIK-
HYBILKCh OT YCIIOBHUA, YTO X, U X, — KOPHU ypaBHeHus.) [Torck nokasa-
TEJIbCTBA 3aBEPILIACTCS CIICAYIOIINM TUIAHOM €T0 OCYIIECTBICHUSI:

1. 3anucarb (HOpMYIIbI UL HAXOXKAEHUS X, U X,.

2. Haiitu cymMmy KOpHeii x|, + Xx,.

3. Haiit mpousBeieHne KOPHEH X * X,

OdopmieHne 1oKa3aTeIbCTBa Ha TOCKE U B TETPAIsSIX MOXKET UMETh
CJEAYIOLIMA BUL;

1. Tak kax x, u x, — KOpHM ypaBHeHus x> + px + ¢ = 0, To

_=p+dD __—p=D

] 5 X, 5 ,rme D=p*—4¢>0.

2. x,+x2=_p+\/5+_p_\/5=_p+\/5_p_\/5=—p
2 2 2

s oo 2D —pD _(cP+D)(r=VD)

XXy = i = =

2 2 4

4 4 4

YcBoeHue Teopemel

Hns yceoenus chopmyauposku TeopeMbl yUWTeb Tpesiaraet cie-

IyIOIIve 3aIaHNsT:
e ompeIeanuTe, BEpHO JU chopMyIMpoBaHa TeopeMa: CyMMa Kop-
Hell KBaapaTHOTO ypaBHEHMSI paBHAa BTOPOMY KO3(M(MUIIUEHTY,
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B3SITOMY C TMPOTHMBOTMOJOXHBIM 3HAKOM, a MPOU3BEICHUE KOP-
Hell paBHO CBOOOJTHOMY WJICHY;

® TIOBTOPUTE (DOPMYITMPOBKY TEOPEMBI;

e chopMynupyiiTe TeopeMy co ciaoBamu «Ecau ..., TO ...».

st ycgoenus amanog dokazamenvcmaa yIUTEIb TPOCUT yUALIIUXCS
MOBTOPUTH UX, a TAKXKE YTOUHUTb T€ MaTeMaThuueckue (hakTbl, KOTO-
phIe UCTTOTB3YIOTCS B XOJIE TOKA3aTeIbCTBA.

Iepen perieHyeM 3adanuil Ha HenocpedcmaeHHoe npumeHeHue ToKa3aH-
HOI TEOPEMBI YMECTHO BBISICHUTb, KaKWe 3a1aud MOXHO peliarb ¢ IoMo-
1LIBIO TOKA3aHHOM TEOPEeMBbI, JJIs1 YUET0 MOXKHO MOCTaBUTh TAKME BOMPOCHI:

e YTo nmo3BosisieT HaXoAUTh JoKa3aHHas1 Teopema? (CymMmy U Mpo-
W3BeJcHNE KOPHE KBaapaTHOTO YpaBHEHMSI. )

e YT0 B 3TOM Cilydyae JOKHO ObITh AaHO (M3BecTHO)? (KBampar-
HOe ypaBHEHHE, KOTOPOE SIBJISIETCS] MPUBEASHHBIM, UMEIOIIUM
KOpHMU.)

[Tocne aToTO MpemIaraloTcs yJarmMesl CIeAYIONIe 3alaHmsl.

3aganue 1. BeiOepute, 1UIst KaKMX KBaApaTHBIX YPAaBHEHUI MOXHO
MPUMEHUTD JTOKAa3aHHYIO TeopeMy 1 000CHYITEe CBOI BBIOOD:

Dx?—=37x+27=0;

2) 2x*— 9% — 10=0;

HNXP—-3Ix+5=0.

(Tonbko ayst ypaBHeHUs 1), MOCKOJIBKY YpaBHEHUE 2) HE SIBJISIETCS
MPUBEJIECHHBIM, a YpaBHEHUE 3) HE UMeeT AeHCTBUTEIbHBIX KOPHEIA.)

3anganue 2. Haiinure cymmy 1 rpou3BeieHUe KOpHEl KBalpaTHOTO
ypaBHeHUsI (YCTHO):

Dx?—37x+27=0;

2)x?—210x =0,

) x?—19=0.

3ananue 3. He pennast KBaipaTHOTO ypaBHEHUsI, ONIpeieIuTe 3HaKU
€ro KopHei (yCcTHO):

Dx?—3x+3=0;

)x?+6x—8=0;

NIx?—2x—9=0.

(Cnenyer oOpaTuTh BHUMaHME Ha TO, YTO IIEPBOE YpaBHEHME BOOOIIIE
He MMeeT ACWCTBUTENbHBIX KOpHeW. 3amaHue (pUKCUpyeT BHUMaHUE
yJalmxcst Ha He00XOAMMOCTb ITPOBEPKH YCJIOBMS CYILIECTBOBAHUSI KOPHE
MPUBEJACHHOTO KBaJpaTHOTO ypaBHeHMs. [1oaToMy Iocie BbITTOJHEHUS
3aMaHus TIPY TIOABEACHUH €T0 MTOTOB TTOJIE3HO CIIPOCUTH, UYTO HEOOXO-
MO CHayasia IIpOBEPUTH ITPU OOPAIIEHUH K pe3yIbTaTaM TeOpPEMBI. )

Ilepen BbIMOJHEHUEM 3agaHus 4 TOJIE3HO TMOCTaBUTH BOIPOC,
MOKHO JIU BBIPa3UTh CyMMY U MPOU3BEACHNUE KOPHEIl TPOU3BOJIBLHOTO
KBaJIpaTHOTO YPaBHEHUSI.
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3ananue 4. Haiitu cymMy U Mpou3sBeleHWE KOpHEH KBaJpaTHOTO
YPaBHEHUSI:

1) 2x?— 9x— 10=10;

2) ax? + bx + ¢ =0.

B ciyyae 3aTpyaHeHUs MPEIOKUTD CJIEAYIONIYIO MOACKA3KY:

1. 3amMeHUTe HaHHOE ypaBHEHUE PAaBHOCWUJIbHBIM €My IMPUBEACH-
HBIM KBajJpaTHbIM ypaBHeHueM. (Bo3moxeH Bompoc: «HTo melaer
MPUMEHEHUIO T0Ka3aHHOU TEOPEMbI?»)

2. YKaxuTte HAJIMYMe IeUCTBUTEIbHBIX KOPHEN KBalIpaTHOTO ypaB-
HeHus. (Bo3MoxkeH Bompoc: «MTak, MoJydusiv MpuBeIeHHOE KBa-
paTHoe ypaBHeHUe. MOXKHO Jiu Terepb HaXOAUTh CYMMY U TTpOou3Be/e-
HUE ero KOpHei?»)

3. 3anuumTe paBeHCTBA, UCTOb3Ys TOKAa3aHHYIO TEOpEMY, U cleslaii-
T€ BBIBOJI O CYMME U ITPOM3BEICHUY KOPHEI KBaIpaTHOIO YpaBHEHMSI.

B pesynbraTe npoaesaHHON pabOTHI HA 1OCKE U B TETPAIU JOJIKHbBI
MOSIBUTBCS CJIEyIOLINEe 3aUCH:

2x?—9x — 10 =0; ax’ +bx +c=0;
9 b c
xX—=—x—-5=0; X2+ —x+—-=0;
2 a a
D—ﬂ 20—£>0‘ D>0
4 4 b b
—9. — b-
xl+x2—5, x1+x2——;,
s =t
XX, == XX, a

[TonBonast umoe amany yceoenusi, yauTeab BbISICHSIET, KaKye 3a1a4uu
MOHO PeIllaTh ¢ TTOMOIIILIO0 PACCMOTPEHHOM TeOpeMbl, KaKOBa cxema
WX pEeIICHUS.

Cxema pelieHus:

1) mpoBepUTh, UMEET JIU KBaApaTHOE ypaBHEHUE NCICTBUTEIbHbIC
KOpPHU;

2) BBISICHUTB, SIBJISICTCS JIM KBaJpaTHOE YpaBHEHWE TIPUBEICHHBIM
WU HET;

3) ecau KBagpaTHOE YpaBHEHUE SIBJISIETCS MPUBEACHHBIM, TO BOC-
MoJIb30BaThcsl (hOpMyJIaMu

X, tx,=—p,
XX, =q
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€CJIM KBaApaTHOEC YpaBHCHUE ABJISACTCA ITPOU3BOJIbHBIM, TO BOCIIOJIb-

30BaThbcd (popMyIaMU X, +x, =——;

Ilone3Ho BepHYThCSI K Havally YpoKa M BBIICIUTH BCE TTPUEMBI
paccyXIeHHuit, KOTOpble MCITOJb30BAIUCh (MHBIMUA CJIOBAaMM, BbIJe-
JIUTh TYMaHUTAPHBIN MOTEHIMAN TeMbl). K TakuM rnpremMam OTHOCST-
csi: 1) MHAYKUMS 1JIST OTKPBITUS HOBBIX (DaKTOB; 2) aHAINU3 WU CUHTE3
JUTST TIOMCKA TTyTeil BO3MOXKHBIX JOKA3aTebCTB; 3) MpHeM CBEICHUS
K M3BECTHOMY NIpHW paboTe ¢ KBaApaTHBIM ypaBHEHUEM, HE SBIISIO-
LIMMCS IPUBEACHHBIM; 4) aHaJIOrus IIpU paboTe ¢ KOHKPETHBIM YpaB-
HEHMEM M ypaBHeHHMeM oOirero Buaa. BosBpaiasick K Tabauie, uc-
MOJIb30BaBIIIeiCcsl HA MEepPBOM 3Tare ypoka, MOXHO 3aKpblBasi T€ WU
WHBIC 3aITMCH, COCTABUTD PA3IMIHBIC 3aauM C IPUMEHEHNEM Teope-
Mbl Bueta, a Takke ogoiTu K oOpaTHOM Teopeme.

3aBepiliasi oTan yCBOEGHHUS, yYWUTEJIb COOOIIAeT, YTO CEerojHsl Ha
ypoKe paboTajiu ¢ TeopeMoli, KoTopasi Ha3bIBaeTcsl Teopemoil Bueta
110 UMEHM 3HAMEHHUTOTO (hpaHIy3cKoro mareMarnka ®dpaxcya Buera
(1540—1603). DTa TeopeMa OTpaxKkaeT ellle OJHY CBA3b MEKAY KOPHIMHU
U KO3(ppuIeHTaMi KBAIPATHOTO YPABHEHHS.

st o0111eTr0o citydyast KBapaTHOTO ypaBHEHUST (OPMYITMPOBKY TEO-
PeMbI MOXKHO TTPOIEKJIaMUPOBATh B CTUXOTBOPHOI (hopme:

Ilo npasy docmoiina 6 cmuxax Obimb 60cnema

O ceoiicmeax KopHueil meopema Buema.

Ymo ayuwie, ckajcu, NOCMOSHCMBA MAK020:

Ymnoxcuwv mot kopru — u dpobs yuc eomosa?

B uucaumene c, 6 3namenamene a.

A cymma Kopueii moxce dpobu pasha,

Xomb ¢ munycom opobw, umo 3a 6eda!

B uucaumene b, 6 3uamenamene a. (|48], 1992, Ne 2—3, C. 29.)

3akpenneHne Teopembl

3axpenaenue meopemsvl Bruerta u eit 00paTHO OCYIIECTBIISIETCS MTPU
O0TpabOTKe HABBIKOB MX INPUMEHEHHUSI TPU PEeLIeHUU YMpaKHEHUN
CIEeIYIOIINX BUIOB:
e [poBepKa MPaBUILHOCTU BHIYMCICHUS KOPHEIL;
e 110100p LIeJbIX KOPHEU MPUBEACHHOTO KBaIpaTHOTO YpaBHEHUS
C LIeJIbIMU KOB(hPUIIMEeHTaMU;
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e orpenejeHue 3HAKOB KOpHEU ypaBHEeHUSs (€cii OHU CYILEeCTBY-
I0T), HE pellasi ero;
e J0Ka3aTeJbCTBO TOTO, YTO YpaBHEHME HE MOXKET MMETb KOPHU
OJIMHAKOBBIX (pa3HbIX) 3HAKOB.
Ha nocnenytoniyx ypokax rmojie3Ho npejiaratb ynpaxxHeHus 6oJiee
BBICOKOTO YPOBHS CJIOXKHOCTH. [IprBeneM mpruMep TaKoTo 3agaHus.
3ananme. IlycTb X, 1 X, —KOpHHU ypaBHeHus x> + 7x — 11 = 0. He
pelas ypaBHEHUsI, HAUAWTE 3HAYCHUS CIIEAYIONINX BhIPAXKCHMUIA:

a) i+L 6) Xtxt: B) (x, —x,)% T) ﬁ+ﬁ 1) X+
X, x2, 1 D 1 2 X, xl, 1 2

MeToauka gokasaTesnbCTBa TEOPEMbI
0 cpenHel JINHUN Tpaneuun

[Tpexne Bcero, OTMETHM, YTO corsiacHO ydyeOHuKam [11] u [90] Tparte-
1Ms u3ydaercs B Teme «YetbipexyroiibHuku». B yueoHuke [90] cpenansis
JIMHUS TpareliMyd W €€ CBOMCTBA pacCMATpPUBAIOTCS B STOM XKE TeMe
1 IOKA3bIBAIOTCS, ONUPASICh Ha TEOPEMY O CPEIHEl IMHIUU TPEYTOJIbHUKA.

B yueonuke [11] cpemHsist IMHUS 1 €€ CBOMCTBAa paccMaTpUBAIOTCS
B TeMe «BekTopbl». JlokazaTeabCTBO CBOMCTB ONMUpPAETCs Ha AeHCTBUS
Hall BEKTOpaMM, TIpU3HAK M CBOMCTBA KOJTMHEAPHBIX BEKTOPOB.

OcraHoBUMCH Ha BapuaHTe U3 yueoHuka [90]. BblmoaHuM Joruko-
MaTeMaTUYeCKUil aHaau3 TeopeMbl «CpedHss AuHus mpaneyuu napan-
AeAbHA OCHOBAHUAM U PABHA UX NOAYCYMME».

Teopema chopmynupoBaHa B Kateropuueckoii hopme. Chopmynu-
pyeM ee B UMILTUKATUBHON (DopMe, BBIICINB SIBHO Pa3bsICHUTEILHYIO
YacTh: 6 10000 mpaneyuu, ecau Ompe3oK ecmb ee CpeoHss AUHUsL, MO OH
napannener 0CHOGAHUSAM U PABEH UX NOAYCYMMe.

B Takoii (hopmyrMpoBKe SIBHO BUIHA CTPYKTypa TEOPEMBI:

Pa3zbsicaurenbHasg yacTh: B J1I000# Tpaneuuu.

YcioBue: OTpE30K €CTh CPENHSISI IMHUS TpaTlelu.

3akmouenne: 1) oTpe30K MapajuieieH OCHOBAaHUSIMU,

2) OTpE30K paBeH ITOJIyCYMME OCHOBAaHMIA.

TeopeMa comep XHT IBa 3aKTIOYCHUS, 3HAUNT, OHA CJIOXKHAS IO CTPYK-
Type (HO He 00s13aTeJIbHO CJIOXKHBIM SIBJISIETCS €€ TI0KA3aTeIbCTBO).

lMogrotoBuTeNbHBIV 3TAMN

[Npoananu3npoBaB HOKA3aTeILCTBO TEOPEMBI, CIIEAYeT BBIICIUTH
OIIOpHbIE 3HAHUS (3a1a4n) 1 ITIOBTOPUTH (PEIINTh) UX Ha 3TAre aKTyalu-
3alMu. B maHHOM ciiydae cieyeT MOBTOPUTh CBOMCTBO MapasUlebHbIX
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MNpSMBIX W TIPU3HAK PABEHCTBA TPEYTOJbHUKOB YEpPE3 pELICHUE Clie-
NYIOILEW 3a1a4u:
A B

0 Iano: AB|| CD; BO = CO.
Hoxa3zate: AABO = ADCO.

BBenenve Teopemsbi

Bo3MOXHO JenyKTMBHOE BBEIEHUE TEOPEMbl U CUHTETUUYECKUIA
CIroco0 ee JoKa3aTeabCTBa.

CBolicTBa cpegHel TMHUM MOXHO «OTKPBITh» ITapalIeJIbHO C IIPO-
11eCCOM TOCTPOEHUSI CpeHel JTMHUN B TTPOU3BOJILHOM, PaBHOOOKOM
U TIPSIMOYTOJIBHOM Tpamnenusx. YualiuMmcs npeajiaraercs:

1. CpaBHUTD BU3YaIbHO B3aUMHOE PACIONOXEHUE CPpenHel TUHUN
W OCHOBAHWI Tpamneluu.

2. [TocTpouTb OTPe30K, AJIMHA KOTOPOT'O paBHA CyMMe JJIMH OCHOBaHUIA
Tpaneruu. CKOJIBKO pa3 CpemHsIst IMHYS YKIaAbIBACTCSl Ha 9TOM OTpe3Ke?

MoXHO HKCIIOJIb30BaTh aHAJIOTHIO CO CpeaHEl JIMHUEH Tpeyrojb-
HUKa JUIST «OTKPBITUSI» TeopeMbl. Bo3MOXHBI BOmpochl: «/lsi Kakoi
(urypsl, Kkpome Tpamneinuu, ONpeAeseHO MOHSITUE CPEAHEN JIMHUU,
KaKMMM CBOMCTBaMU 00JaJaeT CpelHssl JUHUS 3TOU (PUrypbi?».
B ciyyae 3aTpyaHeHui ¢ JUIMHOM CpeaHeN JMHUU, MOXHO MPELTOXUTh
YYAIIMMUCS «TO3KCIIEPUMEHTUPOBATh» C OTPe3KaMu (OCHOBAaHUSMU
Tparneuuu 1 cpeaHei JuHueit). BoaMoXHO 1 ucnojib30oBaHKEe MpueMa
PEKOHCTPYKIMU (PUTYpBI 111 OOHApYKEHUsI 3aKOHOMEPHBIX CBSI3EN.
Tax, yMeHbllIeHWEe JJIMHBI OJJHOTO U3 OCHOBAHWM Tpareuuu A0 HyJis,
MpeBpaliaeT Tpaneluunio B TPEYroJAbHUK, PUYEM CPEIHSS TUHUS Tpa-
MELWHU TPEeBPaIAeTCs B CPEIHIO TUHUIO TPEYTOJIbHUKA. YBEIMYCHUE
OCHOBaHMSI lTpaHCLII/II/I Ha | eqMHUILY JUIMHBI YBEJIWYMBAET CPEAHION

JIMHUIO Ha E CAMHMUIIBI.

Ha ocHoBe BbIMOJHEHMS 3aJaHUs BbIABUTAETCsl ruroresa. Jlasee
(bopmynupyeTcs TeopeMa, IeaaeTcs YepTexk, 3aluChbiBaeTCsl, YTO JaHO
U 4TO TpeOyeTcs 10Ka3aTh.

B c Hano: ABCD — Tpamneuusi,

AD v BC — ocHOBaHusl,
0 QP — cpeaHsist TUHUSL.

/ Joxkasate: 1) QP| AD, QP| BC;
A 2) OP= (AD + BO).

A
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[Touck uaen gokasaTeabCcTBa (aHAIM3) XKeJaTeJIbHO OCYILECTBUTD
COBMECTHO C yyalllMMUCS. BbIsSICHSIeM, 4To IJIs1 JOoKa3aTeJlbCTBa I1a-
PaJUIEIBHOCTU CpeIHEN JTMHUM OCHOBAHUSIM TpallellMy, JOCTATOYHO
JIoKa3aTh Mapasie]bHOCTb OJHOMY U3 OCHOBAaHUMA.

Mcrnonb3oBaHue aHAJIOTUMU B CBOMCTBAX CpeAHEN IMHUM Tpareuu
U TPEYroJbHMKA IO3BOJISIET CAEAATh BBIBOA O TOM, UTO JIs1 AOKa3a-
TEJIbCTBA CBOMCTB CpeIHEel JTUHUU TpaIlelny XKeIaTeIbHO IOCTPOUTh
TPEYIrOJbHUK, CPEIHSIsI JIMHUS KOTOPOTO COBIIAAAECT CO CPEeAHEH Ju-
HUEN Tpareuuu.

B C

o/ X
. X,

D

Hameualor ¢ yyalmMKcsi OCHOBHBIE TTyHKTHI JOKa3aTeJbCTBa: eC-
JIM 0Ka3aTh, 9T0 QP — cpemaHss IMHUS B TIOCTPOSHHOM TPEYTOJIbHM-
ke, a AF paBHO cymMMe OCHOBaHMII, TO Teopema OymeT JoKa3aHa.
Bomnpoc: «Yto misg 3Toro HeoOXoaAMMO 10Ka3aTh U Kak?» MO3BOJISIET
COCTaBUTbH IJIaH J0Ka3aTeIbCTBa.

Jloka3aTebCTBO:

1. JonomHutenabHoe TtoctpoeHue: BP N AD = E.

2. Paccmorpum ABCP u AEDP. B Hux:

a) CP = DP (P — cepenuna CD), ABCP u AEDP

0) £BPC = ZEPD (xaKk BepTUKaJIbHbIE), = (110 BTOpOMY

B) £ZBCP = ZEDP (KaK HaKkpecT Jiexallye yribl MIPU3HAKY)

npu napawienbHbiX BC u AD u cexyiueit CD).

3nauut, BC = DE; BP = PFE.

3. Paccmotpum AABE.

Q — cepenuHa AB (110 ycnoBuio), P — cepennna BE (1o joka3aH-
HOMY), 3HauuT, QP — cpennsis nuaust AABE (1o onpeneneHuio).

2

4. AD || BC (mo onpenenenuto tpaneuuun), QP || AD (mo gokazaH-
HoMY), 3HauuT, QP || BC (o npu3HaKy napajieJbHOCTHU MPSIMBIX).

PalimoHanbHO Takke NMPUMEHUTH U APYroi MOpPsIIOK padOThI Hal
JI0KA3aTeTbCTBOM:

1) HAMEeTUTH TUTaH TOKA3aTeTbCTRA;

2) NIpOBECTHU J0KA3aTEJIbCTBO YCTHO;

3) NpoBECTH MOBTOPHOE J0KA3aTeJIbCTBO C KPaTKOMW 3aMUChIO.

1 1 1
QP | AE; QP= S AE = (AD + DE) = 5 (4D + BC).
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YcBoeHne Teopemel

st ycBoeHMsI cofiepKaHUsl TEOPEMbI U €€ J0Ka3aTeJbCTBa MOXHO
MOBTOPUTH (POPMYJIMPOBKY TEOPEMBI U OCHOBHBIE ATallbl €€ J0Ka3a-
TEJbCTBA WJIM MPEMIOXUTh MPOYUTaTh COOTBETCTBYIOIIMIA MaTepual
B YUYECOHUKE.

B kauectBe 3aaHuil HAa HETTOCPEACTBEHHOE MTPUMEHEHNE CBOMCTB
Cpe/lHel JIMHUU TpalelyMy MOXHO MCIIOJb30BaTh YCTHHIE 3aJa4M T10
TOTOBBIM Y€pTEXKaM:

)

bl/,.U ,]Q

0 3
A/Z?;Ha2>BC‘

?
: C B Cc B
N \% 100°%
D D

s

[
7
bllhc I’IQ

. ] f J
y 8 A 60° 6 A -
Wwmeer u 3amaua JokazaTb, uto BH —
petieHue? BBICOTA Tpareluu.

Ilpunoncenue §

CucTema ynpaxHeHuii, CBA3aHHas C U3y4EeHUEM TeOopeMbI

CucreMma ynpa>KHeH1/H71, CBA3aHHasA ¢ UIBYYCHUEM TCOPEMBbI JOJIKHA
BKJTIOYaTh:

1) 3apaHus, NPy BHITIOJIHEHUU KOTOPBIX OCY- |[Ha moarotoBu-
IIECTBJISIETCST aKTyaJu3allisl HeOOXOIMMOTO TeO- } TelbHOM 3Tale
pPETUYECKOTO MaTepurala;

2) 3amaHKsl IO TOTOBBIM YepTekaM Ha HeIo-

CpPEACTBEHHOE MPUMEHEHNE TEOPEMBI; Ha srane

3) 3a1aHKs Ha BbIBEJEHUE CIEACTBUI U3 yCiIo- YCBOCHUA
BUST TECOPEMEI;

4) 3amaHusi — 0o0pa3lbl, CBSI3aHHEIE C IIPUMe-

HEHHUEM T€OPEMBI; Ha sramc

5) 3amaHUsl — KOMILJIEKCHI; 3aKpETUTEHHS

6) 3aaHusT Pa3HOTO YPOBHSI CIIOXKHOCTH;
7) OTKpPBITbIE 3adaHMSI.
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MaremaTnyeckas KapTa uzydenusi reopembl Buera ro yueOHuky [35]

JOKa3bIBACTCA

HUccrnemyetcst cBSI3b MeX-
ny KoadduiueHTaMu
U KOPHSIMHU TIPUBENCH-
HOTO KBaJIpaTHOTO ypaB-
HEHUS

JIOKa3bIBACTCA

Teopema 1: Teopema 2:
X,, X, — KOPHH X, tx,=—p,xx,=q=
YpaBHEHuUst X,, X, — KODHH
xXX+px+qg=0= yYpaBHeHHs
X, tx,=-p,x'x,=q O0beauHIIOTC xX2+px+qg=0
= =
N Vo

3amnuce 1100010
MPUBEIECHHOTO
KBaJpaTHOIO ypaBHE-
HUSI, UMEIOLIETro 1Ba
KOPHSI, B BUIIE
X —(x, T x,)x +

Teopema Buera:

XX, —
KOPHH YPABHEHHS
X+pxtg=0&

x tx,=—p,x'x,=¢q

+x:x,=0

Teopema 3:
X,, X, — KOPHH
YpaBHEHHUs
ax* tbx+c=0

npeajaracrca
J0Ka3aTb

ax* +bx+c=
=a(x —x)(x — x,),
re X, X, — KOPHH
yYpaBHEHHS
ax’+bx+c=0

PasnoxeHue KBajapar-
HOTO TPex4JeHa Ha
MHOXUTEJIH:
X+pxtg=
=(x—-x)x—x,)

HpI/IMCHHeTCH B cUTyallusX

[Tposepsiem,
MPaBUJILHO JIN
HaliieHbl KOPHU

Pasznaraem
KBaJIpaTHBIA
TpeXwIeH Ha
MHOXUTEIN

YCTHO HaXOaUM 1iejbie KOpHU
NPUBEACHHOIO KBaApaTHOIoO
YpaBHCHUA C LHEJIbIMU

Koa(ppumeHTaMM"
CocrabiseM Onpenensem
KBajipaTHOE 3HaKU KOpHEN
ypaBHEHUeE KBaJIpaTHOTO

C 3aTaHHBIMU ypaBHEHUSI, HE
KOPHSIMU peliasi ero




Yacrb Ill. MeToauka usyueHus teopem 183

IIpunoxcenue 9

TunuyHble MeToauYEecKue oLNOKK NPU U3y4EeHUU TeopeM

TUNUYHBIMM METOAMYECKUMM OLIMOKAMU IIp1 U3YYEHUUN TECOPEM
SABJIAIOTCA:

L.

OmubKM B 1Toa00pe CoaepKaHUs:

JJIST 3Talla YCBOCHUS HE COCTaBJICHBI 3aa4M IO TOTOBBIM uep-
TexXaMm;

3aJa4yl Ha TOTOBBIX YepTexkKax IMpemIoKeHBI 0e3 000CHOBaHHOM
CUCTEMBI;

He BBIIEJCHBI CUTYyalluM, B KOTOPBIX MOXET IPUMEHSITHCS
M3y4eHHasl Teopema.

II. OKOKU B CTPYKTYpE U3IOXKEHUS:

TIIPOIIYLICH 3Tall MOTUBALIUU,
IPOMIMYHICH 3Tall YCBOCHMUAA,
IIPOIIYLICH oTaIl MoABECACHMA NTOI'OB.

ITI. OmmobKu B BEAEHUM AUAJIOTA:

yyaluecsi He mpuBieKalTcs K pabote ¢ GopMyIupoBKOi Teo-
PEMBL;

y4yalimMcsl 3amaloTcsl MEJTKHE BOIIPOCHI, CBSI3aHHBIE C TOKa-
3aTeJIbCTBOM, UYTO COMBAET TEMIT YCBOCHUS JIOTUKHU TOKa3aTelb-
CTBa;

YUUTENIb HE CTAaBUT BOITPOCOB, HAITTOMUHAIOIINX X0 A0Ka3aTesb-
ctBa (Yto Teneps HyxKHO goka3aTh? CmoxeM au? [Touemy?);
YUUTENb PELIN He TIPUBIEKaTh YUCHUKOB K J0Ka3aTeJIbCTBY, HO
HE O3BYUYWI MIEI0 JA0Ka3aTeJbCTBA U JUAJOr C CaMUM COOOIA,
B pe3yJbTaTe YYEHUKAM OCTAeTCsl TOJIbKO MEXaHUYeCcKoe 3aro-
MUWHaHME J0Ka3aTebCTBa;

He TIPOIYMaHbI AUAJIOTH IO TTOBTOPEHUIO OCHOBHBIX MOMEHTOB
JI0OKa3aTeIbCTBA;

He MPpOyMaHbl JUAJIOTH 10 PELIEHHUIO 33/1a4 110 TOTOBBIM YePTEXKaM.

IV. Ommbxu B JIOTUKE N3T0XKEHU:

CBSI3U C MPOUUIBIM OTCYTCTBYIOT WJIM SIBJISIFOTCSI TSI YYAIIIUXCS
He0O0OCHOBAaHHBIMU;

HE YETKO BbIJIEJICHBI 3TAllbl 10KA3aTEJIbCTBA;

BBIZIEJIEHbI OUEHb MEJIKUE ITAIIbL;

unes 10Ka3aTeabCTBa He chopMyIMpOBaHa;

Ha 3Tare J0Ka3aTejIbCTBA YETKO HE MPOCMATPUBAIOTCS COCTAB-
JITIOIIMe YacTu ACAYKTUBHOTO YTBEPXKACHUS (ITOChUIKA, 3aKJII0-
yeHue, 000CHOBaHUE);

HE HaMe4YeHbI IMyTU JaJIbHENIIell paOOTHI C M3y4eHHOM TEOPEMOIA.
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V. Ommbxy B opraHu3ayuy paboThl C TEOPEMOIA:

e He IIpoJyMaHa 3alucCh J0KAa3aTeJbCTBA HAa JOCKE M B TETPAISIX
YUEHUKOB;
He TIpoyMaHa MOMOIIb YYeHUKAM B 3alIOMUHAHUU TEOPEMBI;
He HaMeyeHbl CIOCOObI OIMpoca J0Ka3aTesIbcTBa C LEIbl0 YC-
MELIHOIO YCBOSHUS KaXKIbIM YYCHUKOM.

Yactb IV. MeToauka paboTbl
C MaTeMaTU4YeCKMMM 3a[aHUAMMU

Memoouka pabomvt ¢ Mmamemamu4ecKkumu 3a0anusamu pa3padaTbi-
BaeTCsl B COOTBETCTBUM C dTalaMu AeSITeIbHOCTU (aHaIU3 YCIOBUS,
MpeacTaBlIeHUE YCIOBUS B yOOOHOU (popMme, ITOMCK CIIOCOOO0B pellie-
HUs, opopMJIeHHE PELIeHUs], UCCAeA0BaHNE MMOJYYEHHBIX pe3ysbra-
TOB U U3BJIEYECHME T10JIb3bl HA Oyayllee), a TAKKE C YYETOM METOAUKU
(GopMUpOBaHUS MaTeMaTUYECKMX YMEHMIA.
IIpucrynas K penieHnIo KaKoi-11n00 3aga4yn, 4acTo ObIBAET IOJIE3-
HO y3HaTb, KAKOro OHa Buaa. Beab 3Has Bu 3agadyu, B OOJIbIIMHCTBE
cJIydyaeB MOXKHO 3HaTh M CIIOCOOBI ee peleHus. B aToM yacTtu nmpuiio-
JKeHUI TIoKa3aHa METoJMKa paboThl C OTHEIbHO B3STOW 3amadeit
OIpeJeIeHHOTO BUAA MPU YCIOBUU, UYTO YUEHUKU YXe CTaTKHUBAIUCDH
C TIOXOXMMM 3aJad4aMM, HO MCIBITBIBAIOT 3aTPyAHEHUs B WX pelle-
Huu. B aTOM ciiydyae pekoMeHayeTcsl coOJIionaTh 3Talbl pabOThl Hal
3ajayeii ¥ OpPraHU30BbIBATh CIIELMAJIbHBIA AUAIOr C Y4YallMMMCS,
COMPOBOXAAOIIUNACS TpaUUeCKUMU WILTIOCTPALIUSIMU, TOCKOJbKY
COBpEMEHHAasl METOAMKA OIMpaeTCs Ha ICUXOJIOTMYECKHEe TpeboBa-
HUS ydyeTa pa3JIMYHBIX CIIOCOOOB MpeacTaBleHUs WHGoOpMalUu
U oniepupoBaHus ¢ Hero. [1pu paboTe ¢ MaTeMaTUYECKMMU 3aJaHUSIMU
yaeasieTcs: 00Jibllioe BHUMaHNe HauboJiee CIOKHBIM dTaram: aHaJIu3y
YCJIOBUS 3aa4 U TIOMCKY CITIOCOOOB €€ pelleHUsI.
B npuiioxeHusix paccMaTpuBarOTCS:
e MeToJauKa pabOThl C BBIUMCIUTEIbHBIM 3aJaHUEM;
e MeToauKa padOThl C TEKCTOBOI 3adayeii;
e MeToAMKa pabOThl ¢ TEOMETPUUECKON 3amadyeii Ha JoKa3aTelb-
CTBO;
MeToauKa paboThl C TEOMETPUYECKOI 3aMaueil Ha IIOCTPOEHME;
odopMmIIeHUEe B BUJIe Tpad-cXxeMbl dTana MoucKa pelieHus1 reo-
METPUYECKON 3a1a4i Ha BEIYMCIICHUE;

e pa3IMyHbIe BUABLI 3amay (CTaHmapTHasl, oOydarolasi, IOMCKO-
Bas, Mpo0JieMHast), IIyTU UX COCTaBJIEHUS U IIPpeo0pa30BaHMsI.
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Yactb IV. MeToguka paboTbl ¢ MaTeMaTUUECKUMU 3aJaHUAMU

IIpunoxcenue 10
Pa3paboTka MeToAUKW BbINOJIHEHUS 3a4aHuS

I. BoIICHUTH mamemamuueckyro CyIIHOCTb 3amaHusl. Jisi aToro
HYXHO:

® DpEIINUTh 3aJaHUE;

e TIpOIyMaTh BO3MOXKHBIE CITOCOOBI PEIICHUST U UX O(DOpMIICHHUE;

® BBLISICHUTh MaTeMaTUUYEeCKUE OCHOBBI CITOCOOOB PEIICHUSI.

II. Onpenenuth Mmemooduueckue OCHOBBI BBIMIOJHEHUS 3alaHUs.
151 9TOro Hy>KHO:

1) ompenennTh Ha3HAYEHHE 3aTaAHNS;

2) npoayMaTh MOTHBALMIO BHITTOJHEHUS 3a1aHus;

3) MpeaIoXUTh BO3MOXKHbBIC BapUAHTHI OpPraHM3aiMM padOThl Hall
3ajJlaHieM Bo BpeMsi ypoka. [IpenycMoTpeTh ABe CUTyalluu:

3agaHue UCIIOIb3YeTCS npu U3y-
YeHuy HOBOTO MaTepuaJa.
Ochosbl: MeToauKa (hOpMUPOBa-
HUS YMEHUIA.

B amanore 03By4nBaOTCSI OCHOB-
Hble 3Tallbl BBITIOJIHEHUS 3a1a-
HUSL.

3agaHue TIpeIJIoKeHO 045 3a-
Kpenaenus.

OcHogbl: TIOCTIEC aHATIA3a YCIIOBUS
cocTaBJIsgeTcs IUIaH paboThI C 3a-
JaHMEeM, a Jajee CIeAyeT CaMo-
CTOsITeJIbHAs paboTa yJaImxcs.
B mmanore 3amarorcst o01Me BO-
rpockl Tuma: «Kak Mbl mocrymna-
eM, eciiu TpedyeTcs...?», «C yero
HauymHaeM...?», «UTo memaem
nanplie?» u T. 1I.

HpOZ[YMBIBaTb BOITPOCHI AJId IMOABEACHMA UTOTIOB
T10 BBITIOJITHCHUIO 3alaHuA.

4) npeaycMOTPEeTh BO3MOXHBIE TPYIHOCTH M OIIMOKH 1 TIPOIyMaTh
OKa3aHWe TTOMOIIN yJalluMCs IJIST MX IIPEOIOJICHUS VUIN IIPEeayIIpeK-

IEHUS.

111. Pa3paboTath win nonoOpath donoanumenvHble 3a0aHNS:
e IS TIpeIBapUTEIbHOI PabOTHI;

® Ha OTPabOTKY OTAEJbHBIX 3TAIlOB BHIMTOJHEHUS 3aJaHUsI;
® Ha 3aKperieHue ISl TeX, KTO MOXET UCIIbIThIBATh 3aTPYIHEHUS

IIPU BBIITIOJIHCHUUN 3aJaHMI.




