MOAYJIb (KOHCIIEKT y4YUuTeJIs)

Paznean «KBagpaTtHbie ypaBHenus. 8 kiace» 11 yacos.

1. Coovimue Ju3aiiH MKOJbHOH KIYMOBI
2. Ienu

2.1 llpeametnas (I1) — (nuwem monvko 00Hy ocHosHy0)

Hayuutscs pacrio3sHaBath U peliaTh KBaJpaTHbIC YpaBHEHHU HanOoJee paluoHAIbHBIM METOIOM.

2.2 HagnpenMeTHBIE:

a) pa3BUTHE JUBEPreHTHOro MbllieHus (JJM) — ¢ moMoibeo BeIOOpa POPMBI U COCTABIICHHS 00OOIIEHHOTO MaTepraia Mo TeMe, 3TO MOXKET ObITh
KJIacTep, Mpe3eHTalus, BUIe0, OyKJIeT, TUIaKaT U TA.

Husepeénmnoe mviuienue (0ot nar. divergere — pacXOAUTHCs) — METOJ] TBOPUYECKOTO MBIIUICHHSI, TPUMEHSIEMBII OOBIYHO JUIS PEIICHHs MPOOJIeM H
3a/a4. 3aKIF04aeTcsl B TOMCKE MHOXKECTBA PEIICHUN OJTHOM U TOM e MpOoOIEMBI.

0) co3naHue yCJI0BHIl 1Js1 pa3BuTUs dMnaTtuu (3)- yepe3 rpynmnoByro paboTy, OKa3aHUE MOMOIIH, MOAJCPKKA YYaCTHHUKAM KOMaH[bI, HA JTare
MOTHBAIIIOHHOTO HaYaa..

Omnamus (ot rped. empatheia — conepexuBaHne) — WHAWBUIYATBHO-TICHXOJIOTHYECKOE CBOWCTBO YEIOBEKA, XapaKTePHU3YIOIlee ero CHOCOOHOCTh K
COMEPEKNBAHUIO, COUYBCTBHIO, TOCTUKEHUIO SMOLIMOHATILHOTO COCTOSIHUS IPYTUX JIIOJIEH.

B) PazBurtue dpynkunonansHoit rpamotHocTH (PI')

B MmaTpuiie otMeyaem:

- IM - ommemumb ppazmenmol 0esmenbHOCmu, HaNPAGIeHHOU Ha opMUposanue ousepeeHmHo2o mvlulnerus oykeamu IM u % om xoruuecmea 3a0anuil
- O - ommemumv hpazmenmol 0esIMeIbHOCMU, HANPAGIEHHOU HA NOBbLIUEHUE YPOSHS dMmnamuu Oykeou O u % om Koiuuecmsea 3a0aHull

MortuBupymoiee IHocmorpure 3a okHo! CkoJbko cHera! Ho!




HA4YaJ10 Ewme Hexesst mpoJieTur,
N mapTt kaneJblo 3a3BEHUT.
3a HUM anpeJib B BeTax NpHIeT,
N 3eMJ110 COJTHBINIKO 3aJIbET.
Oxko0/10 HaLIeH HIKOJIBI TOKe CKOPO 3a1[BeTYT LBeThl. Bbl, NOMHHUTE, Kakne KpacuBble ObLIN KJIYMObI B IPOLLIOM roay?
Hama 3aga4a cocTaBUTH UX MPoeKT. MbI ¢ BAaMH Oy/1eM riiaBHbIMH au3aiiHepamu. (PI)
Kakumu no ¢gopme 0b1BaroT kiaymob1? (OTBeThI Y4eHUKOB)
Hamemy qu3aiiHepckoMy areHTCTBY NpHILeJI 3aKa3 pa3padoTaTh KJIYMObI onpe/e/ieHHON reoMmerpruyeckoii ¢popmbl. Y Heé 101
Mo:xeT MHe KTO-HMOYAb MOJICKAKET, KaK Ha3bIBaeTCs Takas reomerpudeckasi purypa? (Uernsipéxyroabunk). Kakue 0b1BaIoT |
3aga4y: IJIOAAb KJIYMObI-16 KB.M., ee JIuIHHA HA 6M 0oJiblie MPpUHbI. KakumMu MOryT ObITh pa3dmepsbl KIyMObl? Kak mMoxkHO
CocTtaBuB ypaBHeHHe 0 YCJIOBHIO 3a1a4H, NOABJIAETCS HE00X0AMMOCTh MO3HAKOMHUTHLCS ¢ HOBBIM BH/I0M YPABHEHUH M HAY4M)
Tema | Copepxanue Buabi ITomorarouue 30HbI Konmpos
(Ne NeATeJIbHOCTH
YPOK2) SR [C [A [B [C |A A




Ypok | Ilonsatue PacniosnaBats Pabota ¢ Tekctom B yueOHuKe 11 21 1 cocTaBieHue Kiaccupukanuy KBapaTHbIX ypaBHeHUH. /M Beimonne
1 KBaJpaTHOTO KBaJpaTHbIC 30% K03 Pur
e SHHUSL.

YPABHEHt YPABHEHt Brimonnenue u o0Cyx1eHue HOMEpOB U3 yueOHUKA “BuA! KEaA
3HAKOMHUTHCS C o 1.
ucropueii pasutns | uble)siziis YPaBHeHI/Ie B Oco0eHHOCTD HpI/IMepr
anreopn! KBaJIPaTHbIX oO1em Buae (xakue ypaBHEHUN 1748043

BHEHMI K03 (hpULIMEHTBI oo
3. %% - 3x=C
ax2+Bx+c=0 a,B,C—wmcma, |-X2-7X+1=0 P—
OTIMYHBIE 0T () 1/3X2 + 5x -1=0 [N
aX2 - O Bi= O, c=0 2/3X2 = O KpuTepmii of
HemnosnHbie X2 = O Her owGox
ax2 + C = “_
J-4ow -3
[TpuBeneHHbie| X2 + BX + C = X2 - 3x +5= O Fones & ow
X2 - 1/5x =
x2-5=0
x2 =0
Ypok | Henonnsle Pemate Henonuple | Knacce penaurtes Ha 3 rpynimsl , HapuMep MO MecsliaM poKACHHUs, TIOKa PacCakKMBAIOTCs BKIIOUUTh | Pemenue
2 KBaJIpaTHbIE KBaJIpaTHbIE MIECHIO MPO JCHb POXKICHUS. O y4EOHHUKe
ypaBHEHHUS ypaBHEHUS 70%

Kaxmas rpynma mosrygaeT HaOOp U3 TPEX HEMOJIHBIX YPaBHEHUHN U pemaeT ux (poBepka 1o
00pa3iry), cooOI11a MBITAIOTCS BBIACTUTH THITH HETTOJIHBIX KBAIPATHBIX YPaBHEHUH U CIIOCOOBI MX
peleHuii, coctaBisioT Kiaccudpukanuto. JIM 30%



https://youtu.be/NS5DgD5t6mY

PELUEHHE

HETIONHBIX KBAOPATHEIX YPABHEHMM

e=0 B,c=0
ax?+ax=0 | ax?=0
1 1_fereree obewx Hécr:iﬁ
¥ YPOEHEHMA HE a. ¥
1.Meperwoc ¢ B Npaeyhs YOO
1. BuHecewss x 30 s
YIMEHEHWA croBH: xt =0
axt= -¢ Xax + 8) = 0 Z0aH0 pewenwe: x = O

Z2_Oenerive pbewx yocmed 2. Pasfuerme ypasee

YPOBHEHMA HT a.
s oa HO A8 [MIEHOCHALHBLY |
3. Ecnw -cfax( -dsa x=0 " ax & =0
PELEHUR 3. [Oea pewersa:
Xy = g U X,z - g x=0 u x= -afa

Ecnu -c/ac0 - Hem peweHLit

Ypok

Brinenenne
KBaJpara
JIBy4JI€HA

Pemarp ypaBHeHUs
C TIOMOIIBIO
npeoOpa3oBaHMit

[ns yero HyXHbI ypaBHeHUsA?

Bonpoc cmelwuHon. [Ang xum3Hu! B LwKone, Kak NpaBuo, ypaBHEHNST HY>XHbI AN PELLUEHUS MeKCMOo8hbIX
3aday. JT0, HaNOMMHalo, 3a4a4yn Ha ABMKEHMe, Ha paboTy, Ha MPOLEHTLI U MHOTUE OpYyTue.

A BO B3pOCMOM XU3HN 6€3 ypaBHEHNN HEBO3MOXHbI ObINO Obl OTBETUTL AaXe Ha Camble ODbIYHbIE, HO
XM3HEHHO BaXkHble BONPOCHI NOBCEAHEBHOCTU: Kakasa byaeT noroga 3aBTpa, BbIAEPXKUT NN 3a4aHHYHO
Harpysky 3ganue. Mnu nudt. Unn camonét. Kyaa nonagét paketa... M He Obino 6bl certvac cpeam Hac
HW CUHOMTUKOB, HU MHXEHEPOB, HM ByXxranTepoB, HU 3KOHOMMWUCTOB, HW NPOrPaMMMUCTOB... 3a
HeHagobHocCTbo. BHyllaeT?

lMoyemy aTO Tak? A NOTOMY, YTO YpaBHEHMAMW OMUCHLIBAKOTCS NMOYTUN BCE U3BECTHbIE

YernoseKy NpupoaHble ABMEHUsA U npouecchbl. ViameHeHe aaBneHus n temnepaTypbl Bo3gyxa C
BbICOTOW, 3aKOH BCEMUPHOIO TArOTEHUS!, pa3MHOXEHWE BakTepuin, pagnoakTUBHbIN pacnag,
XUMUYECKNe peakumm, dNneKTpn4ecTBo, Cpoc U NpeaiokeHne — B OCHOBE BCEro aToro

nexar matemaTuyeckue ypaBHeHus! MpocTble, cnoxHble — Besikne. Kakoe siBNeHne unm cutyauus,
Takoe v ypaBHEeHVe.)

Onurpacom Hallero ypoka nycTb CTaHyT CfioBa COBPEMEHHOIO NOMbCKOro maremaTtuka CTaHucnasa
KoBans: «YpaBHeHUe — 3TO 30M10TOM K4, OTKPbIBaOLWUIA BCe MaTeMaTUyeckme cesambi»

3amanus,




Tema TsmK€EI0 naércs pe6;1TaM AJIs1 TIOHUMAHUA, ITIOTOMY YUUTCIIb CaM IIOKAa3bIBACT AJITOPUTM
BBIACJICHUS ITOJIHOI'O KBaapara.

Ypox
4-5

dopmyia
KOpHEH
KBaJpaTHOIO
JBy4JICHA

3anuchIBaTh
bopmyity KOpHEH
KBaJ[paTHOTO
ypaBHEHUS; peniaTh
KBaJ[paTHbIC
ypaBHEHUS —
MOJTHBIC U
HETIOJTHBIE.

IIpoBoauTh
MPOCTEUIIINE
Hccaea0BaHus
KBaJpaTHBIX
YPAaBHEHUM.

3HaKOMMTHCS C
HCTOPHUEN pa3BUTHUSA
anreOpbl

3asauM Ha KBaJlpaTHbIE ypaBHEHUS BCTpevyainch yxe B 499 rony B [IpeBHeit Mnnuu. Yacto oHu
ObUIM B CTUXOTBOPHOH opme. BoT oHa 13 3a1a4 3HAMEHUTOT0 HHAMKCKOTO MaTeMaTuka 12 Beka
bxackapsr:

«O0e3bsIHOK pe3BbIX CTas

Bcnacts noesmy pa3piiekanacs,

Hx B kBagpare 4acTb BOCbMast

Ha monsne 3abaBisuiacs,

A 12 no nuanam. ..

Cranu npeiraTs, oBucas,

CKO0JIBKO OBIII0 00€3bSHOK,

ThI ckaxku MHE, B 3TOH cTae?

Ve B TO BpeMsi OH 3HaJI O IBY3HAYHOCTH KOPHEW KBAJPATHBIX YPaBHEHUU ()(/8)2 +12=x.
®opMmyIbl peleHus KBaJIpaTHbIX ypaBHeHU B EBponie Obutn BriepBbie U30KeHbI B «KHuUre
abakay, HancaHHas B 1202 roay uranbsHCKUM MaTeMaTukoM Jleonapaom dubonauun. U
muuib B 17 Beke , 6naronaps tpyaam XKupapa, lekapra, HproToHa 1 Apyrux y4eHbIX , ciocod

pelIeHUs KBaIpaTHBIX YPABHCHHI MPHHUMAET COBPEMEHHBIH BHJT , 0 KOTOPOM MBI C BaMH OyIeM
roBoputh cerogas. D 10%

CaMocTosATeNbHO IPOYUTATh T 22, CPOPMYIUPOBATH AITOPUTM PELICHHS KBAJAPATHBIX YPaBHEHHH.
JIM 30%

Pemenne
YpaBHEHY
KapTOYKM
KOTOpas I
3aITOMHH’

bopmynb
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Bepuytbes k 3agaue o kiaym6e (Ilnomanp kym6s1-16 KB.M., ee AJInHa Ha 6M O0JIblIIe IIMPUHBI.
Kakumu MoryT ObITh pa3zMepsl KiyMObI?), COCTaBUTh YpaBHEHHE U PEIIUTH €T0 C TTOMOIIBI0
(bopMyIIbl KOpHEH KBaJIpaTHOTO ypaBHEHHUS . 3a/1aya peleHa CIeJ0BaTeIbHO MOKHO MPUCTYIATh K




MIPOEKTY MO AEKOPUPOBAHUIO KIIyMOBI U IPOU3BOIUTH PACUET CTOMMOCTH 3TOro npoekra. O

Ypok

Teopema Buera

dopmyIUpOBATH
TeopeMy Buera, a
TaKXe 00paTHYIO
TEeopeMy,
MPUMEHSTh 3TH
TEOPEMBI IS
pelieHus 3a1a4.

3HAKOMUTHCS C
HUCTOPHUEN pa3BUTHUSA
anreopsl

Ceronus Mbl oTipaBuMcs Bo OpaHIuio, rae B cBOei KBapTUPE CUAUT BETUKUNA MaTEeMAaTUK U
pemnaeT kBazpaTHbie ypaBHeHus. @pancya Buet ( 1540 — 1603rr)- dpaniy3ckuit matemaTuk. OH
OTJINYAJICS HEOOBIKHOBEHHOI paboTocmnocoOHOCThI0. HOT 1A, YBISKIINCH KAKUM-HUOY b
HCCIIeIOBaHHEM, OH IMPOBOJIUII 38 MUCbMEHHBIM CTOJIOM I10 Tpoe CyTOK moApsaa. OH ObUT OTHUM U3
MIEPBBIX, KTO cTa)l 0003HAYaTh YKclia OyKBaMH, YTO CYIIECTBEHHO Pa3BUJIO TEOPUIO YPAaBHEHUM.
Csou BbiBoJIbI Dpancya Buet copmynupoBan B Bujie Teopemsl U gokasan e€. Mcnonb3oBanue
3TO TEOPEMBI MO3BOJISIET SKOHOMUTD BPEMS MPU PELICHUH YPAaBHEHUI, YTO HEMAJIOBAXKHO MPHU
caye 3K3aMeHa B popMe TecTUupoBaHMsl. B crapiinx kiaccax ecTh 3a/1auM, pelieHue KOTOPbIX
MOHO BBITIOJHSTH TOJIBKO € TTOMOIIIBIO TeopeMbl Buera. [lonpoOGyem 1 Mbl TPOBECTH HEOOIIBIIIOE
uccienoBaHue U chopMyIUpPOBATh ATy TEOPEMY.

Kaxnomy psiny npezsiaraercsi pemunTh CBOE KBaIpaTHOE YpaBHEHHE U 3alIOJHUATH B Tadmune 1,2,3
cTpoky. [IbITaeMcst yBuaeTh 3aKOHOMEPHOCTD CBA3BIBAIOILYIO KO (GHUIIMEHTHI B KBaPATHOM
YpaBHEHMH, CyMMY U IpousBejeHre kKopHeil. [Ipuxoaum k emé oqHoMy criocoOy perieHus
KBaJpaTHbIX ypaBHeHHU. [IM 10%

Ne VpaEHeHHA X1 X7 X T x ¥ x

1 x—2x-3=0 3 -1 2 -3
2 2 +5x-6=0 -6 1 -3
3 x?—x—12=0 - ‘ -12
4 :i:—px—q:,' -P q

BsI 0ka3amch B poiy y4EHOTO M CMOTJIM BBIBECTH 3aKOHOMEpHOCTH O 10%

- A celtua

B Hekoto
BCEX JKUT
najyepul

Mauexa:

Bomnpoc:
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Bzaumon

Ypok

Pemrenue 3anau
C IOMOIIBIO
KBaJIpaTHBIX
YpaBHEHUH.

Pematb TekcToBBIC
3a/1a4uu
anredpanvecKum
Crocooom:
MEePEXOIUTH OT
CJIOBECHOM
(bopMyIHUPOBKHU
YCIIOBUS 33]1a4H K
anredpandecKoiu
MOJIEJIA TTYTEM
COCTaBIICHUS
YpaBHEHHUS, PEIIATh
COCTaBJICHHOE
YpaBHEHHUE;
WHTEPIPETHPOBATH
pe3ynbTar.

«Bcsikas xopolo penieHHas MaTeMaTudeckasi 3ajjada JOCTaBiIsieT YMCTBEHHOE HACIaXACHHUEY. JTU
cinoBa I'. I'ecce cranyt snurpadom Hamero ypoka. Hajgerocs, 4To Bbl J€MCTBUTEIBHO MOJIYUNUTE
YIIOBOJIBCTBUE OT PE3YJIbTATOB BAILEr0 TPY/AA HA YPOKE.

CHayvaJia npoBepHuM, KaK Bbl YCBOWJIN IIPONACHHBIN MaTepHall.
@poHTaNbHBIA onpoc. Bompockl 3a7aeT OJMH YYEHHUK, a OTBEYACT APYro (Kaxblii MOXKET
nonpo6oBath cedst B poiu yuurens) D 10%:
- Jlare ompenenenne «KBanmpatHoro ypaBHeHus». HasBanme ero kos¢pduimentoB. I[IpuBectn
IIpUMep.
- Kak pemate xBaspatHbie ypaBHeHUs? (1o ¢opMmyse KOpHEH KBaJpaTHOTO ypaBHEHHs, TeopeMa
Buera)
- Uto Ttakoe «JIMCKpUMUHAHT) KBaJIPaTHOTO YpaBHEHUS?
- Kak oH o603HavaeTcst? YTo 03HaUaeT 3TO CJIOBO B mepeBoje ¢ atblHu? (L, «pa3nnuurensy)
- Uto ke oH paznuuaet? (KonudecTBo KOpHEH KBaJApaTHOTO YPAaBHEHUS).
- ChopmynupyiiTe npaBUiIO ONpeeIeHUs] KOJMUECTBa KOPHEH B KBaIPaTHBIX YPAaBHEHUSX.
(>0, 1=0, [1<0).
- Hanmmure popmyny kopHeit kBaapaTtHoro ypasaeHus! (Ha nocke) (¢popmyna I)
- Hanummre yacTtHbIi cityyail oOuieit popmynsl. (popmyna II)
- CrienaiiTe BBIBOJI: Ue€M XOpoIla Kakaast U3 3TUX Gopmyin?
Wtak, Mbl TOBTOPUIIM, KaK MOKHO PELLIUThH KBAaJPAaTHOE YpaBHEHHUE.

PeGsTa! ¥V mens Bo3Hukia npoOiema. S Hajerock, BBl MHE TOMOXKeTe. MHe He00X01MMO OOHECTH
M3rOpO/IbI0 OTOPOJIHBINM YUaCTOK, OH UMEET MPsIMOYrosibHYyIo (hopmy. OniHa u3 ctopoH Ha 10 meTpoB
Oorplie APYToM, Tiomaas Becero yaactka 1200 M2, CKOJIBKO HEOOXOIMMO MHE 3aKyMUTh
MaTepuana? Bo3sMOXXHO 7, peLIUTh 3aJa4y ¢ TOMOIIbIO KBaAPaTHOTO ypaBHeHUs? DI

Pemaem 3amady coBMECTHO.
CamoCToATe/IbHO COCTaB/AIOT a/IFOPUTM pPeLeHMs 3aa4 C NOMOLLbIO KBaapaTHbIX ypasHeHuin. JIM 10%

Pemaror
KapTOYKa
HY)KHO 32
MPOITYCKL




Ypok

Pemienue
KBaJpATHBIX
YpaBHEHUI

[IpoBoauTH
MIPOCTEUILINE
HCCIEA0BaHUsA
KBaJIpaTHBIX
YPAaBHEHUM.

Pemrate ypaBHeHus,
CBOJAIIUECS K
KBaJIpaTHBIM, C
MTOMOLIBIO
npeoOpazoBaHUil
3aMEeHOU
[IEPEMEHHOM.

HaoOmronars u
aHAIIM3UPOBATh
CBSI3b MEKIY

3axxeub 3Be31y! Ci0kHO?

Ho norpynuBmucs, MOXHO.

Ha t10o 1 1an uToroBbiii ypokx,

UT00 KaxkabIii 0000IINUTE BCE 3HAHUS 10 TeME MOor!

Teopuro cerogHsi TOBTOPUM U YPaBHEHUS KBaIPATHBIE PEITUM,
Bb1 popmyiiel KOpHEH ymeno NpuMeHsnTe,

Wrak, ynaun! 3Be3sl 3axuraire!

IIo MEPE BBIIIOJIHCHUA SaﬂaHI/Iﬁ ydqaluecsd 3aKpamnBarOT 3BE3AbI: €CJIN BCC 3a/IaHUC BBIITOJIHCHO
BE€PHO — KpaCHbIM, €CJIN JOITYCTHUJI OIMOKU — 3CJICHBIM, €CJIM HC CIIPAaBUJICA — CHHUM.

B KoHIIe ypoka npu NOJBEAEHUH UTOTA, €CJIN BCE 3BE3/1bl — KPACHBIE CTaBAT OTMETKY “‘OTJIMYHO”,
ecnu 1-2 3Be3/1bl 3€JI€HbIE — CTABAT OTMETKY “XOpOIIO™, BCE OCTAIBHBIE — “YIOBIETBOPUTEIBHO

Ilocne nocnenHero 3agaHus NOABOAUTCS UTOT YpOKa 1 YUTACTCA CTUXOTBOPCHUC!

Uepes TepHUHM K 3BE37aM

3amaHus |
HO MOKH(
KapTOYKH

PeOénox
TCMBI.




KOPHSIMU U Bbl ceroans criemuim
KodppunreHTaMu
VYpaBHEHHUs U 3a7a4U peIIAIN
KBaJIpaTHOI'O
YpaBHEHHUS. C Teopemoii Buera BbI ObLTH Ha “THI”,
W xaxnp1ii noctonH cBoelt 38e3ab1! D 100%
Ypoxk | KonTposapHas [IpumensaTs 3amaHust B KOHTPOJIbHOI paboTe natorcs Ha 3 ypoBHs A, B, C. Pe6&nok BIipaBe cam BbIOpaTh
10 paboTa 1o TemMe | MoJIy4eHHBIE CII0KHOCTbD 3aJJaHUH.
«KBagpatHele | 3HAHUSA
YpaBHEHUS»

Ypox | Meponpuamue | llpesenranus Pabora Haj ommOKkamMu B KOHTPOJIBHOM padorTe. [Ipe3enTa
11 no umozam CBOETO MPOEKTA MIPOEKTOR
[Tomotrps cHIIbHBIX PeOAT Cl1adbIM B KaU€CTBE KOHCYIbTAHTOB.

Mooyna KJIIYMOBI JJIs .
- CaMbIH T
LIKOJIBHOTO y4acTKa
- CaMBbIH (
- CaMBbIi ]

OO6parHas cBsI3b

I'yrongopma c 10-6annbpHOM O1IeHKOM CBOEro MHTEpeca U ycrnexa







