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Mertoaudeckre peKoMeHAAIMU Mo MOATOTOBKEe oOyuaronuxcs k EI'D mo ma-
tematuke / aBrop-coctaButenb C.H. Tapxosa. — Jlunenk: TAYIIO JIO «1POy,
2019. - 16 c.

B nocobun onmcana meToauka pemieHus 3aaa4 no remam «lIpumenenue mpo-
U3BOAHOIN» U «PelleHrne reoMeTpuuecKnx 3a/1a4y», MOCTPOSHHAs! Ha alrOpUTMHU3ALINN
OCHOBHBIX CIIOCOOOB PEIIEHUS, YTO MO3BOJIIET HAYYUTh O0YUAIOUINXCS PEIaTh pas-
HOOOpa3HbI€ 337a41 C UCIIOJIb30BAaHUEM OOO0OIIEHHBIX AJITOPUTMOB.



BBEJEHUE

B coBpeMEHHBIX HIKOJIAX €XKEroAHO CYIIECTBYET ImpoliemMa KayecTBa MaTeMa-
TUYECKOTro oOpa3zoBaHus. IlocTaBieHHass pyKOBOIUTEISIMU TOCYAapCTBA U PErMOHA
3a/laya B OTHOLUEHWH MOBBILIEHUSI KAUECTBA MATEMATHUYECKOT0 00pa30BAHMS SBIISAET-
Csl aKTyaJIbHOM HE TOJIbKO B aCIEKTe HapaliuBaHus TpodeccuoHaaIbHOro (KaapoBoro)
NOTEHIMAJA I MTHHOBAIIMOHHON YKOHOMHKH, HO U B ACHEKTE€ MHANBUIYAIBHOTO U
JMYHOCTHOTO Pa3BUTHUS KaXJOT0O IIKOJbHHMKA, IMOCKOJbKY M3YyYEHHE MAaTEMATHKU H
pPa3BUTHE MATEMATHYECKONM KOMIIETEHTHOCTH «CTAaHET OJHUM M3 OCHOBHBIX IOKa3a-
TEJIEH MHTEIUIEKTYaJIbHOTO YPOBHS YEIOBEKA, HEOTHEMIIEMBIM AJIEMEHTOM KYJIBTYPBI
U BOCIUTAHHOCTH, OYJET €CTECTBEHHO HHTErpUPOBATHCA B OOILIEIyMaHUTApHYIO
KynbTypy» (KoHIenus pa3BUTHS MaTeMaTHUeCKOro oOpa3oBaHus B Poccuiickoii
denepaiun).

3amaya MOBBIMICHUSI KayecTBAa MATEMAaTUYECKOTrO OOpa30BaHUs aKTyalbHa HE
TOJIBKO C MO3ULIUU «ITOTPEOHOCTEHN OYyIyIIero», HO U ¢ MO3UIUHU aKTYaJIbHOTO COCTO-
SHHSI MaTEMaTUYECKOro 00pa3oBaHus.

[lo naHHBIM HCClEIOBAaHUN NEPBOKYPCHUKU BY30B HE MPUYUYEHBI HU pabOTaTh
C JINTEPATypO CaMOCTOATENbHO, HU OPUEHTUPOBATHCS B HE3HAKOMBIX HEIIAOJIOHHBIX
CUTyalusx 0e3 MoJICKa3Ku ONBITHOrO yuutens. O0 3TOM Jake TOBOPUT MPOLEHT pe-
mEéHHBIX HAa EI'D mo MaremaTuke TBOPYECKHX HETUIIOBBIX 3aaad. [IoaToMy BOIpocCHI,
CBSI3aHHBIE C MOArOTOBKOM K EI'D mo mMaremaruke, 10 CUX MOP CTOAT AOBOJIBHO OCT-
po.

Yyurens MaTeMaTUKU IOHUMAOT, YTO HEBO3MOKHO JJOCTUYb BBICOKUX PE3YJIb-
TaToB 1o caade EI'D 06e3 cucTeMHOM, MOJITOBPEMEHHON U MPOAYMaHHON PabOTHI 110
MOJITOTOBKE O0YJarOITHUXCSI.

3amanus EI'D paccuntaHbl Ha MakCHMaJlbHOE CTHUMYJMPOBAHUE HECTaHAAPT-
HOTO MBIIUICHHUS NPH €ro BeIoJHEeHHH. HeBonbHO BecTaeT Bompoc: «Kak moaroro-
BUTh BCEX JETEH K ycnemHou caade EI'D?». Hayunth mKONIbHMKA MaTeMATHKE W
NOJTOTOBUTH K yCIleIHOMY Hamnucanuio EI'D mo maremaruke — 3T0 JiBe aOCOJIIOTHO
pasHble 3a0a4u. J[ymMaro, 4TO 3TO OCO3HAET KaXKAbIi IIKOJbHBIA YUUTENb.

3agada yyuTenend — AaTh PaBHYIO BO3MOXHOCTb KaKJOMY BBIITYCKHUKY IOJY-
YUTh KAYECTBEHHYIO MOJATOTOBKY K 9K3aMEHY IO MaT€MAaTHKE, OCBOUTH TOT O0BEM
3HaHUW, YMEHUN M HABBIKOB, KOTOPBIA HEOOXOoauM Juid ycmemHou cmauu EI'D wu
npodeccuoHanbHOro BeiOOpa. OOyyaromuecs, poaUTENN, YUUTEIS-NIPEAMETHUKN —
BCE€, 3AMHTEPECOBAHBI B IIOJyYEHUN XOPOIINX pe3ynbTaToB. 1lo3TOMY Kaknbli nena-
ror MILIET B cBoel pabore Hambonee 3pPexkTuBHBIE POPMBI, METOIBI U TEXHOJIOTUU
o0yueHus.

JanHas MeToauka noaArotoBku oodyuyatomuxcs k EI'D no maremaruke co3pana
B XOJI€ aHAJIM3a JIMYHOTO W ONbITA KOJUIET WCIOJIb30BAHUSI IPUEMOB U METONOB MH-
JTUBUYyAIbHOW MPaKTUKO-OPUEHTUPOBAHHON CHUCTEMBbI 00y4YeHUs. DTO — JesTelb-
HOCTHAsl TEXHOJIOTUS, B OCHOBE KOTOPOM JIEKUT NENAarornka NOHUMaHUsI, U WH/IUBU-
JyaJIbHBIN TTOJIX0]T K O0YUYEHHIO.



METOJMKA PEIHIEHUSA 3AJIAY 1O TEME: «IIPUMEHEHHUE ITPOU3BOTHON

Paccmorpum pemenust 3agaHuii 1o teme: «lIpumeHeHue HPOU3BOAHOW.
[IpennoxeHHas TeMa 00ycClIOBI€HA HECKOIBKUMU NpUuuuHamMu. OJHOW U3 HUX SIBJIS-
€TCSl HEBBICOKHH MPOLEHT PEIIAIONINX 3aJaHusl ¢ IPOM3BOJHON HA JUArHOCTHYECKHUX
U TPEHUPOBOUHBIX paboTax, npu caaue EI'D. U, koHeuHo ke, THTEepECHBIM aCleKTOM
IUI PacCMOTPEHHUS 3TOW TEMBbl CTalM MPOOJIeMbl C MHTEpPHpeTalnueil ydalluMucs
rpauKkoB camMoi (YHKIMH, TPOU3BOAHON M HEYMEHHEM Y4YallluXCsl BHUMATEIbHO
«BUMTBIBATHCS» B TEKCT 3aJa4H.

Yrobs! pemmth 3aganne Ne 7 (mpoduibHBINA ypOBEHb), KOHEYHO, HYKHO XO-
pOILIO 3HaTh TEOPHIO MPOU3BOJHON (DYHKIIMH, HO 3TH 3HAHUS HE BCErJa MOMOTal0T
y4alyMcs IPaBUIbHO BBIOpaTh MaTEMAaTUYECKYIO MOJIEb, KOTOPYIO HY>KHO HUCIIONb-
30BaTh UMEHHO MPHU PELICHUH 3TOM KOHKPETHOH 3amauu. B 3ToM M cocTouT 3amaya
YUHUTENS: TIOMOYb YYEHHKY, pa3o0paTbCs O KaKOW KOHKPETHOM MOAENU UAET PEeyb.
IIpennararo Bam nocMoTpeTh Ha HEKOTOPBIE 33aJJaHUSI U3 OTKPBHITOro OaHKa 3aJaHUN
no teme «lIpousBonHas». BHeuHe 3T 3a1aHus aOCONIOTHO HE TIOXOXKHU M KaXKeTc,
YTO JUIs pEeUIeHMs] KaXI0M U3 3TUX 3ajay CyIIECTBYET CBOM CIOCO0 pelieHust, HO 3TO
HE COBCEM TaK. 3/1€Ch BCEr0 TPU NPUHUUIINAIBHO PA3HBIX MATEMATUYECKUX MOJIEIH.

1) HccnenoBanue pyHkunm (B 3ajaye ecTh CJI0BA BO3pacTaHue, yObl-
BaHMe, JKCTPEeMYMbI NMPOU3BOIHAS MOJIOKUTEJbHA U T.1.) B 3TOM cirydae cTpo-
UTCSH TA0IMIA CBA3H (PYHKIMHU M MPOU3BOAHON. VI NMEHHO ¢ ee MOMOIIbIO HIIIET-
csl peleHue.
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2) Du3n4ecKuii CMbICJ MPOU3BOJIHOM (B 3aJa4ye uaeT pedyb 0 MaTepu-
AJIbHOM TOYKe, 3aKOHE IBHKEHUA, CKOPOCTH, YCKOpeHnH). B 3TOM ciiyyae HyKHO
B3SITh NIPOM3BOJHYI0 32aKOHA JABH/KCHUS MOJYYHUTCH 3aKOH CKOPOCTH, M peliaThb
3aJa4y JaJjiee mo TeKcry.

3) 'eomeTpuyecKkuii cMBICI MPOU3BOAHOI (B 3a1aue 00s3aTEIBHO MPHUCYT-
CTBYET CJIOBO KacarejbHasi). ['eOMeTpruuecKuii CMBICI MPOU3BOIHOM 3aKIIIOYaeTCs B
TOM, YTO YMCJIEHHO MPOMU3BOJAHASA (PYHKIMM B JAHHOW TOYKE paBHA TaHIEHCY YIia,
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00pa30BaHHOI'O KacaTeJIbHOM, MPOBEJECHHON 4Yepe3 ATy TOYKY K JTAHHOW KPHUBOM, U
M0JIOKUTENIbHBIM HarpaBiieHneM ocu OX U MPOU3BOHAS B TOUKE Xg PaBHA YTIIOBOMY
k0> GUIMERTY KacaTeabHOi K rpaduky Gynkuun y=f(x) B o10M Touke, f1(x0)=K.
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DTH TpU 3a/1a4dl TaK OTINYAIOTCS IO CMBICTY, 2 COOTBETCTBEHHO M 10 MaTe-
MaTUYECKON MOJIEIH, YTO UX HEBO3MOXKHO CIYyTaTh MEXKy co00il. OOyyaromuiics
IPOCTO JOJKEH 3HATh, KOTJa M KaKoW MOJIETbI0 eMy BOCIOJIb30BaThCs. JlaBaiiTe
Oosee moAPOOHO MOCMOTPHM Ha 33/1a4d U3 OTKPBHITOTO OaHKa 3alaHui JIJIs TTOTO-
ToBKHU K EI'D.

1)  Ha pucynke m3o00paxén rpadpuk pynkuuu y=Ff(X). Ha ocu abcumcc ot-
MEUYCHBI BOCEMb TOUYCK: X1, X2, X3, X4, X5, Xg, X7, Xg. B CKOJIbKUX M3 3THX TOYEK ITPOM3-
BonHas Gpyukuuu f(X) orpunarensHa?
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Pemenue: Ilpu peniennn naHHOW 3aa4d CIEIyeT NMPUMEHUTH CXEMY HCCIIE-
MOoBaHUsI (PYHKIMHM C TIOMOIIBIO MPOU3BOAHOU. Tak kak TpeOyeTcsi HAlTH TOYKH, B
KOTOPBIX (DYHKIMSI OTpUIATEIbHA, JOCTATOUYHO yKa3aTh TOYKH, B KOTOPBIX (DYHKIIUS
yOBbIBaET. DTO TOUKH X2, X4, X6, Xs.

Otger: 4.

2)  Ha pucynke uzoOpaxensl rpadpuk ¢yukiuu Y=f(X) u xacatenpHas K
HEMy B TOYKe ¢ aOcruccor Xo. Haiinure 3HaueHwe mpomsBomHoi Gynkimu f(X) B
TOYKE Xo.
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Pemrenne: B ycioBUHM 33/1a4u €CTh CIOBO «KacaTejbHas», a 3TO 3HAUUT, YTO
IIPY PEIICHUH 3aJaHK HY>KHO HCIIOJIb30BaTh T€OMETPHYCCKUI CMBICIT TIPOU3BOTHOM:
npou3BOAHAS (PYHKIIMU B TOYKE paBHa Kod(pduuueHty npsmor. Camblil nmpocToin
crnoco0 HaT KO03(PGUIUEHT — MOCTPOUTH MPSMOYTOJIbHBIA TPEYTOJbHUK MPSIMbIM
yIJI0M BHU3 KoopauHata (4; -4), THIIOTeHy3a MPoXoauT yepe3 Touku (4; 8) u (0; -4).
k=¥/X, k= 12/4=3. Ocranoch onpenenuThb 3HaK k, T.K. KacarelbHas Bo3pacTaerT, To k
OombIIIe HYJIS.

OTser: 3.

3)  Ha pucynke uzobpaxén rpadpuk y=f(x), npousBomnoii ¢pynkmuu f(X),
omnpeaenéHHol Ha uHTEepBaie (—9; 8).
Haitnute Touky sxctpemyma gynkiuu f(X) Ha orpeske [—3; 3].
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Pemenne: Ilpu pemenun 3amaun Tpedyercs IPUMEHHUTh CXEMY HCCICIOBAHUS
(GYHKITUH 110 €€ IPOM3BOIHOM, T.K. B YCIIOBHH €CTh CJIIOBO «IKCTPEMYM». DKCTPEMYM
- 3T0 Max W Min ¢yHknuu. Ha pucyHke m3o0pakeHa NMPOW3BOIHAS, a 3TO 3HAYUT
HY>KHO HalTH TOYKH, B KOTOPBIX OHA paBHA HYJIIO - 3TU TOUYKHU HaxoasTcs Ha ocu OX,
a Takas TOYKa TOJILKO OJTHA.

OtBert: 1.

4)  Ha pucynke u3o0paxén rpaduk ¢pynkiuu y=Ff(X), onpenenéunoit Ha vH-
tepBasie (—5; 9). Haiimure KOIMUYECTBO TOYEK, B KOTOPBIX MPOM3BOIHAS (PYHKI[HH
f(X) paBHa 0.
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Pemienne: B 3a7aue ecTh cloBa «IpOM3BOAHAA paBHa (», a 3TO 3HAUUT, YTO
NPUMEHSETCS CXeMa HCcciaeAoBaHusA (YHKIMHM, HO B OTIWYM OT 3agaun Ne 3 Ha
pucyHke uzoOpaxeHa GyHKIHS, 3HAYUT 4TOOBl OTBETUTh HA BOMPOC 3a/1a4d HYKHO
MOCYHTh KOJUTMYECTBO TOYCK Max ¥ MIN (DYHKIIMU BXOMASIIUX B JaHHBIA TPOMEKYTOK.
Ux 6.

Otser: 6.

[Ipumeuanune: Ocoboe BHHMaHWE HYXHO OOpaTUTh Ha MPOMEXKYTOK Ha
KOTOpOM ompeseneHa (GyHKIHs U O KaKOM MPOMEXKYTKE HAET pedb B BOIPOCE
3a/1a4u, OY€Hb YaCTO OHU HE COBITAIAOT.



5)  Ha pucynke uzo0paxén rpapuk npousBoanor ¢pynkmuu Y=f(X), ompe-
nenénnoi Ha uHTepBajie (—5; 9). HaliquTe KOIMYECTBO TOYEK, B KOTOPBIX KacaTeib-
Hble OyJIyT mapajuielibHbl WIK COBIAAATh ¢ rpadukoM QyHKIMA Y = -X + 5 (cM. pu-
CYHOK u3 3aaun Ne 4).

Pemenue: HecMOTps Ha TO, YTO B 33JJaHUU UCIIOJIB3YETCS TOT KE PUCYHOK, 3TO
3a/laya, Ha COBCEM JPYTYIO CXE€MY, T.K. B YCJIOBHH 3BYYHT CIIOBO «KacaTelbHas)), TO
3TO TE€OMETPUUYECKUIN CMBICI MIPOU3BOJHON U TPeOyeTCsl MOHATh U3 YCIOBHS 3a/lauH,
yro K= -1, Beap k0dpuIueHT — 3TO 4Kcio crosimiee nepea X B ypaBHEHUH Kaca-
tenbHOU. Eciim K= -1, TO 1 mpon3BoaHAas paBHA -1, a TakUX TOYeK HA Tpaduke 3, mo-
TOMY M KOJIMYECTBO HCKOMBIX TOUYEK PaBHO 3.

Ortser: 3.

6) MarepuasibHass TOYKa  JBMKETCS  NPSIMOJIMHEHHO TIO  3aKOHY
X(t)=12t>+4t+27, rme X — pacCTOSHUE OT TOYKU OTCYETA B METPAX, t — BPEMs B Ce-
KyHJIax, I3MEPEHHOE ¢ MOMEHTa Hauajia JBmxkeHus. Haliqute e€ ckopocTh (B MeTpax
B CEKYH]ly) B MOMEHT BpeMeHH t=2c.

Pemenue: B pemieHnn 3Toil 3aa4n MpuUMeHseTcs (GU3NIECKUNA CMBICI TTPOU3-
BOJHOM, T.K. B TEKCTE 3aJ[aHUs IPUCYTCTBYIOT CIOBa «MaTepuaIbHas TOYKa», «3aKOH
JBYOKEHUS», «CKOPOCTh». CKOPOCTh €CTh MPOW3BOJHAS 3aKOHA ABMKeHHUA. [Ipouns-
BOJIHAS TAaHHOTO 3aKOHA paBHa 24t+4 u mpu t=2¢ cKopocTh OyAeT paBHa 24x2+4=52.

OtBert:52.

7)  MarepuanbHas TOYKa ABUKETCS IPAMOJIMHENHO 1Mo 3aKkoHy X(1)=16 t3 —
241% + 6t + 250, rae X — paccTOSHUE OT TOYKM OTCYETA B METPax, t — BpeMs B Ce-
KyHJIaX, U3MEPEHHOE C MOMEHTA Havaya JABUXKEHUs. B Kakoil MOMEHT BpeMeHHU (B ce-
KyHJ1aX) €€ CKOpoCTh Obl1a paBHa 6 M/c?

Pemenue: 31ech Takxke npuUMeHSETCS (U3UIECKUN CMBICI MPOU3BOIHOM, TMO-
5TOMY HY’KHO HAiTH HPOM3BOJHYIO JAHHOTO 3aKOHA ABMKeHHs 48 t2-48t+6 510 M
€CTh CKOPOCTh, OCTAJIOCh TOJIBKO MPUPABHITH €€ K 6 U PElInuTh MOJIYyYEHHOE YpaBHe-
Hue. Kopenb ypaBHeHus t;=0 He MOIXOIUT MO YCJOBHUIO 3aJaud, a KOPEeHb tp =1 u
€CTh OTBET Ha JIaHHBIN BOMPOC.

Otser: 1.

8) [Ipsimas y= -6x + 7 siBAsieTCsl KacaTenbHOU K Tpaduky GyHKIAN

y=ax? — 2x + 8. Haiigure a.

Pemenune: cioBo «kacarenpHas», KOTOPOE 3BYUYUT B YCIIOBUHU 3a/1ayH, YKa3bl-
BaeT Ha TO, YTO MPHU PEIICHUU 33aJ]a4l IPUMEHAETCA T€OMETPUUECKUI CMBICI TIPOU3-
BoaHou. [IponsBonHas manHoU GyHKIMH paBHA Koddduimenty mpsmoit. Ocranoch
pemuTh ypaBHEHUE 2ax-2=-0, T.K. YpaBHCHHE UMeEET 2 MEePEeMEHHbIE, TO TpeOyeTcs
HaJIM4ue 2 ypaBHEHHUs C ITUMU K€ nepeMeHHbIMU. KacarenbHas u QyHKIMS UMEIOT
o0lIyl0 TOYKY (3TO TOYKa KacaHMs) MO3TOMY BTOPOE YPAaBHEHHE HMEET BUJI —
6x+7=ax?-2x+8. Pemus cucreMy 3THX 2 ypaBHEHUI, II0IydaeM, a=4.

Otser: 4.



9) Ha pucynke uzoOpaxensl rpadpuk ¢ynkmum y=f(X) u kacarenbHas K
HEMYy B Touke c abcuuccoi Xo. Haiinure 3Hauenue npousBogHo QyHkuuu f(x) B

TOUKE Xo.
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Pemenue: 310 reoMeTpUYECKH CMBICI MPOU3BOJHOM (€CTh CIOBO KacaTesb-
Hasi). 3HAaYCHHE IMPOU3BOIHON B TOUKE Xo paBHO K. UToOBI HaliTk K HY»KHO paccMOT-
PETh IPSIMOYTOJIbHBIN TPEYTOJIbHUK C MPSMBIM YIJIOM BHU3 U BEpIIMHAMU B TOUKax (-
1; 2), (-1; -3), (3; -3) k=Y/X (V=5 npocTo nocyuTaTh KICTKH BEPTUKAIHLHOTO KaTeTa,
X=4 nmocyuTaTh KJIETKH FOPU30HTANIBHOTO KareTa). K=1,25. Teneps onpeaenum 3HaK
npou3BoHON. Tak Kak mpsiMasi yObIBaromasi, To K oTpuIaTeabHbId, a 3HAYUT MPOU3-
BOJIHAsI OTPULIATEIIbHAS.

OtBer: -1,25.

10) Ha pucynkax uzo0Opaxensl rpaduku ¢pyHkiwmin Buga y=kx+b. Ycranosu-
T€ COOTBETCTBUE MeXAy Tpadukamu GyHKIUA W 3HAYCHUSMU HMX MPOU3BOIHOU
B TOUKe X=1.
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3HAYEHWS MPOV3BOOHOM
1) 0,2

2) -4,3

3) -0,8

4) 5

B taGnuiie moa kaxxaoit OykBOM yKaKUTE COOTBETCTBYIOIIMI HOMED.

Pemenne: 310 3aganue Ne 14 6a30BOro ypoBHs, HO 371€Ch TaAKKE MPUMEHSETCS
r€OMETPUYECKUNA CMBICI IIPOU3BOIHOM.

I'paduxu A) u b) Bo3pacraromme, 3Ha4UT MPOU3BOAHAS MOJIOKUTENbHAS — 3TO
orBeThl 1) u 4) IlpousBogHas 3TO CKOPOCTh MU3MEHEHHs (YHKLIHMH, O3TOMY, YeEM
«Kpyue» mpsmasi, TeM Oosblue npousBogHas A-1, b-4. I'paduku B) u I') yObiBato-
mye, Mo3TOMY MPOU3BOAHAS OTpUlIATeNbHas, Ha rpaduke [) mporecc yObIBaHUs
MPOUCXOIUT OoJiee ObICTpo mosTomy B-3, I'-2.

OrtBet: 1432.

11) Ha pucynke u3oOpakeHbl rpaduk (YHKIMA M KacaTelbHbIC, MPOBE-
NEHHBIE K HeMY B Toukax ¢ abcruccamu A, B, C u D.

Vi

! A

fi B 0 (o | X

B mpaBom ctonbiie ykazaHbsl 3Ha4€HUS MPOU3BOIHON (PyHKIMU B Toukax A, B,
C u D. Ilonw3ysacek rpadmkoM, MOCTAaBETE B COOTBETCTBUE KaXKIOW TOYKE 3HAUCHHE
IPOU3BOIHON (DYHKIIMH B HEM.
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TOYKU 3HAYEHNS I[TPOU3BOJHOM

A 1) —1,5
B 2) 0,5
C 3) 2

D 4) —03

B tabnuie ans KaxkIod TOYKH YKaKUTE€ HOMEP COOTBETCTBYIOIIETO 3HAUCHHUSI
IIPOU3BOJHOM.

Pemenue: npu pemeHnn JaHHOTO 3a/1aHus (0a30BBIM YPOBEHb) TaKKE MPUMe-
HSETCS T€OMETPUUYECKUN CMBICI MPOU3BOJHON. PacCcyxaeHus B 3TOM 3ajade aHAJIO-
TUYHBI IPEABIAYIIEMY perieHuto. A-3 (rpaduk B 3TOH TOUKe 00J€€ HHTEHCUBHO BO3-
pacraet), JI-2 (rpaduk Bo3pacraer), C-1 (rpaduk Oosee nHTEHCHUBHO yOBIBaeT), B-4.

TEMA: « PEHIEHUE TEOMETPUYECKHUX 3AJIAY

B reomerpuueckux 3amadax Ne 13, Ne 16 (6a3oBbiii ypoBenb) u Ne 8 (mpo-
(UIBHBIN YPOBEHB) KaXK/blii BTOPOM YUEHUK JI€TAET OIUMOKU. 31€Ch TOKE CYIIECTBY-
€T JIOBOJIbHO TOJIE3HBI MEXaHU3M MOUCKA PEIICHUsI, KOTOPbIA COCTOUT U3 3 BOIPO-
COB, KOTOpBIE JOJIKEH 3a/1aTh cebe oOydaroniuiics (mops10K BOMPOCOB MEHSTh HENb-
351).

1)  Moxert ObITH 3TO MOA00HeE (B 33a7aue eCTh 2 (UTYPBI, BHEIIHE MTOTOXKHU
OJTHAa Ha JAPYTYI0, HO pa3HbIC MO pa3Mepy), €Ciu Ja, TO 3amucath K — 310 u3meHeHue
M06Oro JTUHEWHOro pasMepa, k? — eciu peus uaer o mwiomany, k3 — ecim peus uper
00 oOBeme.

2)  MoxeT ObITH 0TpPe3aHa YaCTh, CCIIU J1a, TO HY)KHO 0053aTeIbHO TIOHATH
KaKasl.

[Ipumepsr:

1) B TpeyrosibHUKE IPOBEICHA CPEAHSS JIMHUS, OHA OTCEKaeT 1/4 yacTh;

2) uepe3 cepeMHbl COCETHUX CTOPOH KBaJpaTa MPOBEJEH OTPE30K, OH OTCEKa-
eT 1/8 yacTh OT BCero KBajapara;

3) B npaBuwibHOM miectuyroibHuke ABCJIEK nposenena nuaronans AC, oHa
OTCEKAaeT TPEYroJIbHUK, PaBHbIN 1/6 BCero MECTUYrojibHUKA U TaKUE YacCTH MOKHO
YBUJETh U MPU PEIICHUH MHOTUX JIPYTUX 3a]a4.

VY4eHuK MpoCTO JOJIKEH 3HAThH, YTO €CJIM OH OTBETHJI HA 3TOT BOIIPOC YTBEPIU-
TEJIBHO, TO CJEIYIOIIMM 3TalloM SIBJISIETCS, MOHUMAaHUE KaKyl0 4acTh OH OyJeT pac-
CMaTpHBAaTh.

3)  Ecnm Ha mepBble JBa BOMPOCA IMOJyYeH OTPHUIIATEIBHBIA OTBET, TO ITO
¢opmyaa u Bo3moxkHo Teopema Ilngaropa. B Tekcre 3Byunt HazBaHue GopMyIibl
(0Obem, MIoImab MOBEPXHOCTU U T.1.). B 3TOM ciyuae 3amucarb Gopmyiy U Bce
NpaBUWJIBHO TMOJCTAaBUTh. 3/IeCh 4acTo BcTpedaeTcss Teopema Iludaropa. Hamuuue
KOpHEH B TEKCTE 3aJ1a4Ml MOYTH NPSIMOE YKa3aHUE Ha 3Ty TEOPEMY.
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Tenepsb Oosiee moAPoOHO pazdepeM 3Ty CXeMy MPU PELICHUH 3a/1ay.
1) B npaBunbHO# 4eThIpEXYTONBHOM MUpaMUJE BhICOTA paBHA 2, OOKOBOE
pebpo paBHoO 5. Halinure e€ 00bEM.

Pemienue: D10 He momOOME, ITO HE YaCTHU, 3HAYUT 3J]I€Ch MPUMEHSIETCS
dopmyna odbema mupamuasl u Teopema Iludaropa. bokoBoe pebpo, BbicoTa U
[OJIOBUHA JWAroHajyd OCHOBAHMS COCTaBIIAIOT NPSIMOYTOJIBHBIA TpeyrojbHUK. [lo
teopeme Iludaropa Hailgem mnoJOBUHY JuaroHain ocHoBaHus. (OHa paBHa
KBaJpAaTHOMY KOpHIO u3 21./[maroHamp OCHOBaHMS M CTOPOHBI KBaJpaTa TaKKe
IPENCTaBIAIOT COOOM MPSAMOYTOJIbHBIA paBHOOEAPEHHMI TpeyroibHUK. [loaTromy no
teopeme [ludaropa naitnem cropony kBajaparta. CTopoHa paBHaKBaJApaTHBIN KOPEHb
u3 42. Teneps octanock HaiiTh 00beM upaMu sl o Gopmyie: V=1\3 Socn h. V=1\3
x42x2=28.

OrtBer: 28.

2) B npsmoyroasHoM mapasuieienuneae ABCD
A1B1C:D; péopa DA, DC u muaronans DA; GokoBoit D,

IPaHU pPaBHbI COOTBETCTBEHHO 3, 5 u \34. Haiinure A |
00bém mapamnenenurnena ABCDA1B1C1D;. :
Pemenue: D10 HE mojgoOHe, 3TO HE YACTH, 3HA- o ————— L _
YUT, 3/1eCh TIpUMEHseTCs hopMmysia o0bema mapasiesne- .- D
nunena u teopema Iudaropa. Ilo reopeme Iludaropa A B
HalJeM BBICOTY, OHa paBHa 5. OOBEM paBeH MpPOU3BE-
JICHUIO U3MEPEHUH mapasuiesienuneaa 5xox3=75
OtBer: 75

2) B cocyne, umeromieM GopMy KOHYca, YPOBEHb KHJIKOCTH gocturaet 0,5
BbICOTEL. O0BEM cocyna 1600 mu. Uemy paBeH 00bEM HamUTOM KUAKOCTU? OTBET
JaiTe B MIJUIMJIMTPAxX (CM. pUCYHOK 3aiadn Ne 4).

Pemenne: 1o mogooue. 3HAUUT HY)KHO OnpeaeuTh K (M3MEHEHHE TUHEHHOTO
pasmepa) K=1/2, T.x. ypoBeHb KUAKOCTH JOCTUTAET cepeuHbl BeICOTHL. k3=1/8 (peun
B 3a/1a4e 00 00bemMe), modToMy 00beM HamuTou xuakoctu 1600:8=200.

Otsert: 200.

3) B cocyne, umeroniem GpopMy KOHyca, HATHIN 25 MJIT )KHIKOCTH 0 MOJIO-
BUHBI BBICOTHI cocyia. CKOJIBKO MUJUIMJIUTPOB KUJIKOCTU HYXKHO JIOJIUTH B COCY/],
YTOOBI 3aMOJIHUTH €T0 JOBEPXY?
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Pemenne: 1o nonobue, k=1/2, k3=1/8. O6bem Bcero konyca pasen 25 x 8 = 200 mu,
3HAYUT HYKHO A0JIUTH 200 — 25= 175 mu.

OTtBer: 175.

Ilpumeuanue: 8 3a0auax ¢ npumeHeHuem NOO0OUS He HYIHCHO 3ANUCHLIBAMDb
dopmynel 06bemos u niowaoell ucyp 3mo MmoabKo YCl0AHCHAEM peuleHue 3a0adu.

4)  Jlaubl qBa mapa ¢ paguycamu 4 u 1. Bo ckoib-
KO pa3 00bEM OompLIero mapa 6ospie 00bEMa MEHbILIETO?

Pemenne: »10 Toke monodue. k=4, k’=64. O6nem
OoJibiiero 1mapa B 64 pa3a 00JibIlle MEHBIIIETO.

OTtBeT: 64

5)  Jlausl gBa mrapa paguycom 6 u 1. Bo ckoibKko pa3 IuioIiaap IOBEPXHO-
CTH 0O0JIBIIOTO mIapa OOJIBIIIE TIOMAIU TOBEPXHOCTH APYTOro?

Pemenne: emie ogHa 3aga4ya Ha 1Moooue, HO 37eCh KO PUIIMEHT HY>KHO BO3-
BECTH B KBaJIpaT, T.K. peub ujeT o miomann. k=6, k?=36.

OTtBet: 36.

6)  OObeM JaHHOTO MPABHMILHOTO TeTpadapa paseH 64 cm®. Halinure 00beM
NPaBIJILHOTO TETPadApa, peOdpo KOTOPOro B 2 pa3a MeHbIIIE pedpa TaHHOTO TETPadI-
pa.

Pemenne: 310 Toke momodue k=2 (omHo pedpo Gosbiie apyroro B 2 pasa),
k3=8, 64:8=8 cM®— 00BEM HOTYy4EeHHOT0 TETpadapa.

Ortser: 8.
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7)  OOwbeM TpeyrosibHOM mpu3Mbl paBeH 76. UYepes
CPEIHIOI0 JIMHUIO OCHOBAHMS MIPU3MBI ITPOBECHA TIIOCKOCTh, Ta- m
paienbpHasi 60koBoMy pebpy. Haitnure o0beM oTceueHHOU Tpe- '
YTOJIBHOH TIPU3MBI.

Pemenmne: >to He mogodue, 3To yactu. O0bEM OTCEUCHHOU
NpU3Mbl 3aHUMaeT 4 4YacTb OT TNIEPBOHAYAIBHOM MPU3MBI.

76:4=19. R RN
Otser: 19. |

8)  Haiigure 00bEM MHOTOTpaHHHKA, BEPUIMHAMHU KOTOPOTO SIBIISIOTCS BEp-
mueel A, B, C, A; Bi, Ci, 0OpaBuiapHONM IMIECTHYTOJBHOW  IPU3MBI
ABCDEFA; B:CiD1E1F1, mnomans ocHOBaHMS KOTOpOH paBHa 9, a 60KOBOE pedpo
paBHO 11.

Fl £y ek

— é —ﬁ\
N
A E c

Pemenue: 3To He nmoaoOue, 370 YacTH. MHOTOrpaHHUK COCTaBIsIeT 1/6 yacThb
Bcel nmpu3mMbl. O0beM npusmsl paBeH 9x11=99, 99:6=16,5.
OtBet: 16,5.

9)  IIpsaMoOyroJibHBIN HapaIeIeHUIe,] OUCAH OKOJIO IMIIMHPA, PaInyC
OCHOBAHMS M BBICOTA KOTOPOTO paBHbI 2. HalinTe 006EM napanienenurnena.

- - o o om om owm=

"
L]

/

Pemenne: Dto He moaoOue, 3TO HE YACTH, 3HAYUT, 3/IeCh NpumeHsercs Gop-
MyJia o0bema napamienenunena. Haiinem ero usmepenusi: 1iuuHa paBHa 4 (1Ba paau-
yca), lIupyHa paBHa 4 (J1Ba pajuyca), BbICOTA 2, 3HAYUT 00beM paBeH 4x4x2=32
OrtBer: 32.
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10) Oxkomno koHyca onucaHa cdepa (cepa COAEPKUT OKPYKHOCThH OCHOBA-
HUS KOHYycCa U ero BepiuHy). LIeHTp cdepsl coBmagaeT ¢ MeHTPOM OCHOBaHUS KOHY-
ca.

Panuyc chepsl paBen kopens u3 128. Haitnure 006pa3yronnyto KoHyca.

Pemenue: O10 He mogodue, 3TO HE YACTH, 37IECh JaKe HET Ha3BaHUS (POpMYy-
JIBI, 3HAUMT — 3T0 Teopema [Iudaropa. BeicoTa koHyca (310 Takxke u paauyc chepsr),
paaryc OCHOBaHMsI KOHyca (3TO Takke M paauyc chepsl) U 00pasyroias KoHyca 00-
pa3yroT paBHOOCAPEHHBIN TPSIMOYTOJbHBIN TpeyroiabHuk. [lo Teopeme Iludaropa
oOpazyronias paBHa 16.

OTtgert: 16.
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3AKJIOUEHUE

B nmaHHOM mmocoOWM MpUBEIEHBI MPUMEPHI 110 JIBYM TeMaM PEIICHUS 3aJaHHM
EI'D nmo maremarnke. Ho Takyro cucTeMaTH3alldi0 3HAHWH MOXKHO CICNATh IS JIFO-
ObIX 3amanuii EI'D.

Takas meToarKa 0COOCHHO aKTyaibHa ISl MPO(HIBHOTO YPOBHS, IJe MPOCTO
paboTaTh IO aJIrOPUTMaM PEIICHHS 3HAKOMBIX 3a7a4 y peOsaT He moiydaeTcs. PazHo-
o0Opa3ue 3a/1a4 TaK BEJIMKO, YTO BBIYUHUTh BCE 3aJaHUS M UX CIIOCOOBI PEIICHUS OYCHb
npo0jeMaTHYHO, TPUHHMAs BO BHHMaHUE KPATKOBPEMEHHYIO MaMsTh, KOTOpas
BCTPEYACTCS] Y MHOTHX COBPEMEHHBIX IMIKOJIHHUKOB, U WX MH(GOPMAIMOHHYIO 3arpy-
YKEHHOCTb.

[ToaTOMY B COBPEMEHHBIX YCIOBHUSIX YCIEIIHOCTh OOYUCHHUS U €r0 Pe3yJIbTaThl
BO MHOTOM 3aBHCSIT OT YYUTEISI U €r0 YMEHHS JaTh YYCHUKY T€ HECIIOKHBIC HHCTPY-
MEHTBI, KOTOPBIC TIOMOTYT €My TP PeIIeHUH HE3HAKOMOM JIJISl HETO 3a1adH.
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