MyHumnaibHoe
aBTOHOMHOE 0011e00pa3oBareabHOE yupexaeHue ropoaa Pocroa —na- Jlony
«I'mmHuazusa Ne 76 umenu ['epos Coerckoro Coro3a Hukannposoit A.A.»

[TpunoxenneNel

k OCHOBHOI1 oOpa3oBatenbHoi mporpamme OO0
[Tpuka3z 06 yrBepxnenuu Ne405

ot 29 aBrycta 2022 rona

PABOYAS ITPOI'PAMMA

I1O AJITEBPE
mig 9 Kiaacca
Ha 2022-2023 y4eOHbIi roa

OCHOBHOE€ 00I1Iee 00pa3oBaHue




PA3JIE |
MOSACHUTEJILHAS 3ATIMCKA

JlanHas pabouas nmporpamma npegHa3HaueHa JJisl IPOBEAEHUS YPOKOB anreopsl B 9

— X KJ1accax 1o y4eOHo-MeToandeckoMy komiuiekcy Makaperaesa FO.H. qiia 7-9 knaccos
(«Anrebpa 7 xmaccy», aBropsl FO.H. Makaperae, H.I'. Munmiok, K.H. Hemkos, C.b.
Cysoposa I0.H., MockBa «IIpocsemenue» 2018-2020r.), paccuntana Ha 102 gaca (3
yaca B HENEN0) W pa3paboTaHa Ha OCHOBE MPOTPaMMBI ISl 001Ie00pa3oBaTEIbHBIX
yupexaeHuii mon penakmueit T.A. bypmucrpoBoii, Anrebpa 7-9 kmaccel — M:
«IIpocsemenue», 2019r.

N3ydenue anredpsl B 9 Ki1acce HAIIPABJIEHO HA JOCTHIKEHHUE CIENYIOIINX LEJIEH:

® OBJIaJIeHHEe CUCTEeMOIl MaTeMaTUYeCKUX 3HAHUI M YMeHHH, HEOOXOUMBIX s

IIPUMEHEHHS B MPAKTUYECKOU NEATEIbHOCTH, U3YUYEHHS] CMEXKHBIX ITHCUUILUIVH,
MIPOJIOKEHUST 00pa30BaHUS;

pa3BUTHE BHIYMCIUTEJbHBIX U (OPMAIBbHO-ONIEPATUBHBIX AJIreOpanvecKux
YMEHHUM 10 YPOBHS, MO3BOJISIIOIIETO YBEPEHHO HCIIOJIB30BATh UX IPU PELICHUU
3a71a4 MAaTEMATUKNA U CMEXHBIX MIPEIMETOB;

HHTE/JIEKTYaJIbHOe pa3Butue, GopMUpOBaHUE Ka4yeCTB JIAYHOCTH,
HEOOXOJIUMBIX YEJIOBEKY JJIs TMOJHOIEHHON KU3HH B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MATEMAaTHYECKOW JEATEIbHOCTU: SICHOCTH U TOYHOCTH MBICIIH,
KPUTUYHOCTHA MBIIUICHUSI, HWHTYULHH, JIOTUYECKOTO MBILUICHUS, 3JIEMEHTOB
ANTOPUTMUYECKOU KYJIbTYPhI, MPOCTPAHCTBEHHBIX MPEACTABICHUM, CIIOCOOHOCTH
K MPEOJOJIEHUIO TPYIHOCTEN;

¢GopMupoBaHue mpeACTABJEHUI 00 HJEIX W MeToAaX MaTeMaTHuKH Kak
YHUBEPCAJIBHOTO SI3bIKAa HAYKU M TEXHUKH, CPEACTBA MOACIUPOBAHUS SABJICHUN U
MIPOIECCOB;

BOCIIMTAHUE KYJIbTYpPhl JIMYHOCTH, OTHOIICHHUS K MATEMAaTHKE KaK K 4YacTu
00I111eueIOBEYECKOM KYJIBTYpPhl, HIparolleii 0coOyr poJib B OOIIECTBEHHOM
Pa3BUTHMN.

OcHoBHBIE PAa3BUBAIOIIHUE U BOCIIUTATEC/IbHBIC LICJIH

PaszBurtue:

SICHOCTH ¥ TOYHOCTH MBICIIA, KPUTUYHOCTHU MBIIUIEHUS, UHTYULINH, JJOTHYECKOTO
MBIIJICHHS], SJIEMEHTOB aJITOPUTMHAYECKON KYJIBTYPbI, IPOCTPAHCTBEHHBIX
MIPEICTABICHUI, CTOCOOHOCTH K TIPEOIOJICHUIO TPYIHOCTEH;

MaremaTnu4eckon peuu;

CencopHolt cepbl; TBUTraTeIbHOM MOTOPUKH;

Baumanus; mamsaTu;

HaBpikoB caMO 1 B3aUMOIIPOBEPKH.

d®opMupoBaHUe NPE/ICTABICHUN 00 UIESIX U METOJIaX MAaTEMATUKH KaK
YHUBEPCAJIBHOIO SI3bIKa HAYKW U TEXHUKH, CPEJICTBA MOJICIIUPOBAHUS SIBIICHUI U
ITPOLIECCOB.



Bocnuranue:

e KyJIbTypbl JMYHOCTH, OTHOIIIEHHS K MATEMATUKE KaK K YaCTU
00111eYeTI0BEYECKOM KYJIbTYPhl, TOHUMaHUE 3HAYUMOCTU MaTEeMAaTHUKH JIJIsI
HAay4YHO-TEXHHYECKOr0 IIPOrpecca;

e BoJeBBIX KaUECTB;

o KomMMyHUKaOEIbHOCTH;

e (OTBETCTBEHHOCTH.

B xone mpenonaBanusi matremaTuku B 9 kiacce, paboThl HaJ (GOPMUPOBAHUEM Y
yYaIlIUXCsl, TMEPEYUCICHHBIX B TpOorpaMMe 3HAaHWUW W YMEHUH, cleayeT oOpaTUTh
BHUMaHHE Ha TO, YTOObI OHM OBJIQJIEBaJM YMEHHUSIMH OOIIe y4eOHOTO XapakTepa,
pa3Ho00pa3HbIMU CITOCO0AMU JEATENBHOCTH, TPUOOPETANIN OIBIT:

-paboOTBl ¢ MaTeMaTUYECKUMH MOJCISIMHU, TMpHUEeMaMH UX TOCTPOCHHS U
UCCJIe/IOBAHUS;

-METO/IaMH  WCCIIEIOBAHUSI  pEalbHOrO0 MHpa, YMEHHS JCWCTBOBAaThH B
HECTaHJAPTHBIX CUTYaIUsX;

-penieHus: pa3Ho0Opa3HbIX KIIACCOB 3aJad U3 PA3NIMUYHBIX pa3/iefioB Kypca, B TOM
qrcie 3a7a4, TpeOYIoUX MOUCKa MMyTH U CIIOCOO0B PEIICHHS;

-MCCIEIOBATENIbCKOM ACSITEIBHOCTH, PA3BUTHS UJEH, IPOBEICHUS KCIIEPUMEHTOB,
0000111eHNs, TOCTAaHOBKU U ()OPMYJIMPOBAHUS HOBBIX 3a]1a4;

-5ICHOI'0, TOYHOT'0, TPaMOTHOT' O U3JIOKEHUSI CBOMX MBICJIEN B YCTHOW U MUCbMEHHOU
peuu;

-ACTIOTH30BAHUS PA3IIMIHBIX SI3BIKOB MATEMATHKU (CIIOBECHOT'O, CHMBOJIUYECKOTO,
rpaduueckoro), CBOOOHOTO TIEPEX0/aa ¢ OJHOTO S3bIKA HAa JAPYTrOW ISl WIUTFOCTPAIINH,
WHTEPIPETAINN, apTYMEHTAIINH;

-TIPOBECHUS JIOKA3aTEIbHBIX PACCYKIACHUH, apTryMEHTAIINH, BBIJBUKEHUS THUIIOTE3
1 UX 000CHOBAHUS,

-TIOMCKa, CUCTEMAaTU3alli, aHAIIN3a U KJIACCU(PHUKAIIUU HHPOPMAIIH, UCIIOIb30BaHNUS
pa3Ho00pa3HbIX MH(POPMAIIMOHHBIX UCTOYHUKOB, BKIIIOUasl Y4EOHYIO U CIIPAaBOYHYIO
JUTEPATYPY, COBPEMEHHBIC HH(POPMAITMOHHBIC TEXHOJIOTHH.

PA3AEJI 11
INJIAHUPYEMBIE PE3YJIbTATHBI U3YYEHUSA YYEBHOI'O IIPEJMETA, KYPCA
No TemaTuueckuit pa3aen Pe3ynbraThl 0ocBOGHMS pazjaena padoueii mporpaMMsI
Y4eHuk HayquTcs Y4eHUK NoIy4uT
BO3MOYKHOCTh HAYUHUTHCS
1. KBaapaTuunas Onpenensate GyHKIHIO, €€ cBoMicTBa U | Mconp30BaTh
¢pyHkumus 0COOCHHOCTH TpaduKa, aArOPUTMY pa3IUYHbIE SI3BIKU
MOCTpOeHUs rpadka KBaIpaTHIHON MaTEeMaTHKH!
¢byHKINH. (croBeCHBIH,
C . CHUMBOJINYECKHUM,
TPOUTH TpaduKu KBaIPATHUHOM rpaducckuil).

(hyHKIIMH, HAXOIUTH 110 TpaduKy
MIPOMEXYTKH BO3PACTAHMSI M YOBIBAaHUS




(GyHKINH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, HAaUOOJIbIIEee 1
HaVMEHbIIIEE 3HAYEHUS], N-01 CTETICHMU.

HNuTtepnpeTupoBath
rpauKu peansbHbIX
3aBUCHUMOCTEMN.

V3HarrT, Kak
MAaTEMAaTHUYCCKHAU
onpeenecHHbIe (PYHKITUN
MOT'YT OIMIHUCBLIBATH
peanbHble 3aBUCUMOCTH;
IIPUBOIUTE IIPUMEPEI
TAaKOT'0O OITMCAaHUA

YpaBHeHus u
HEPaBEHCTBA C OHOM
nepeMeHHOM

Haxonute npubimk€HHBIEC 3HAYCHUS
KOpPHEU, UCIIOJIb30BATh METOJ] BBEACHUS
BCIIOMOTATENbHON IEPEMEHHOM.

Pemate ypaBHEeHUs TpeThel U
YeTBEPTOW CTENEHU C OAHUM
HEU3BECTHBIM C IOMOUIBIO PA3I0KEHUS
Ha MHOYHTEIIH, C TOMOILBIO BBEICHHUS
BCIIOMOTATENbHON IEPEMEHHOM.

Pemate 1poGHBIE panoHaIbHBIE
ypaBHEHUS, IPUMEHSIST POPMYJIBI
COKpAILEHHOI'0 YMHOXKECHUS U
pa3oKeHUs KBaIpaTHOTO TPEXUJICHA
Ha MHOXXUTCIIN.

[lonsTHE HEpaBEHCTBA BTOPOU CTENIEHU
C OJTHOM IIEPEMEHHOU U METObI UX
pelIeHus.

Pemate HepaBeHCTBA BTOPOM CTETIEHU C
OJIHOM IIEPEMEHHOM, IPUMEHSITh
rpaguyeckoe rnpecTaBIeHue 1Jis
pEelIeHNs HEPaBEeHCTB BTOPOI CTETIEHHU C
OJIHOM IIEPEMEHHOM.

[IpumeHsATh METOA UHTEPBAJIOB IIPU
pELLIEHN HEPABEHCTB C OJHOM
MEPEMEHHOM, IPOOHBIX PallMOHATEHBIX
HEPaBEHCTB.

Pemiate ypaBHEHUs U HEpPAaBEHCTBA C
OJIHOM IIEPEMEHHOM.

Pemrate 3amaun peanbHON
JNEUCTBUTEIILHOCTH
MaTeMaTHYECKUMHU
METOJaMH, y3HAIOT
IIPUMEPHI OMINOOK,
BO3HUKAIOIIKX IPU
HJIeaIn3alli.

YpaBHeHusi u
HEePaBEeHCTBA C IByMsl
nepeMeHHbIMHU

Pemiate rpadguuecku cuctemMsl
ypaBHeHUH. [IoHMMaTh ypaBHEHHE C
IBYMS IEPEMEHHBIMH U €T0 IpauK.

Pewate cucremsl, cosiepaHue 0JJHO
ypaBHEHHE MIEPBOM, a IPyroe — BTOPOil
CTEIIEHU, CUCTEMBI JIBYX YPaBHCHHUU

PemaTth TekCTOBBIE
3aJ1a4¥, UCIIOJIb3Ys B
Ka4yeCTBE
anreOpandecKon MoJenu
CUCTEMY YpaBHECHHU
BTOPOI1 CTETNEHU C IBYMS
HepeMeHHBIMI/I;




BTOPOM CTEIIEHH C JBYMS
[IEPEMEHHBIMU.

Pemiate TekCTOBBIE 3a/1a4X METOAOM
COCTAaBJICHUS] CUCTEM ypaBHEHUIA.

N300paxaTh Ha KOOPAMHATHOMN
IUIOCKOCTH MHO>KECTBO PELICHUN
HEpPaBEHCTB.

N300pakaTh MHOXKECTBO PEIICHHIN
CUCTCMBI HCPABCHCTB C ABYMSL
NIEPEMEHHBIMH Ha KOOPIUHATHOM
TUIOCKOCTH.

Pemats cucreMsl ypaBHEHMI, CHCTEMBI
HEPaBEHCTB U 3aJa4U C ITIOMOILBIO
CHCTEM YpaBHEHUU C JIBYMsI
IIEPEMEHHBIMHU.

OCO3HAaHHO BBIOMPATH
Haunbosee 3¢ pexTuBHbIC
CIOCOOBI peleHust
y4eOHBIX U
MO3HABaTEJbHBIX 33/a4.

Apudpmernueckas u

Hcnons3oBaTh HMHACKCHBIC

Pemats ynpakHeHus u

reoMeTpuyeckas 0003HAYCHHUS. 3aJ1a4¥ MPaAKTUIECKOTO
nporpeccuu coJiep>KaHUs C
Pematp 3a1anus Ha IpUMEHEHUE
. . HETOCPECTBCHHBIM
CBOMCTB apu(METHIECCKOU ITPOTPECCHH.
MIPUMEUaHUEM
[TpumensaTs Gopmybl N-ro 4ieHa u n3ydaeMbIX (hopmyi.
CYMMBI N TIEPBBIX YICHOB
TeOMETPHUECKON MPOTPECCUH TIPH
pEIICHNN 3aJ1a4.
DJIeMEeHTBI [TpuMeHATh KOMOMHATOPHOE TPABUIIO Pemath ynpakaeHust u

KOMOMHATOPUKH H
TeOPUH BePOSITHOCTEH

YMHOXCHHA.

PemaTe ynpaxxHeHus U 3a/1a4d, B TOM
YHCJIe TPAKTUIECKOTO COJEPIKAHUS C
HETNOCPEICTBEHHBIM IPUMEHEHUEM
M3y4aeMbIX (OpMYIL.

Haxonutb OTHOCUTENIBHYIO YaCTOTY
CIIy4aifHOTO COOBITHSI.

Bbrancnsite BEpOSTHOCTH.
Hcnonp3oBath hopmysibl
KOMOWHATOPHKH.

Pemrats 3a1aum, UCHIONB3YS POPMYIIBI
KOMOHMHATOPUKH U TEOPUHU
BEPOSITHOCTEM.

3aJa4u, B TOM 4HCIe
MIPaKTUYECKOTO
COJIep>KaHHUs C
HEMNOCPEICTBEHHBIM
IIPUMEHEHUEM
n3ydaembIx HopMmyiI.

IToBTOpEHUE

O06001aTh U cUCTEMAaTU3UPOBATh
3HAHUS TI0 OCHOBHBIM TeMaM Kypca
MaTeMaTHKu 9 kiacca, pemaTh 3aJ1a4u
MTOBBIIICHHON CJI0KHOCTU. Y METh
MIPUMECHSITH MTOJIYYCHHBIC 3HAHUS Ha
MIPAKTHKE.

JIorn4ecku MbICIINTB,
OTCTauBaTh CBOIO TOUKY
3peHus. Y3Haer
3HaYEHUE MPAKTUKH U
BOIIPOCOB, BOZHUKAIOIINX
B CaMOil MaTeMaTuke AJis
(dbopmMupoBaHUs U




pa3BUTHS
MaTEMAaTHYECKOM HAyKH.

B x0/1€ 0cBOEHMS colepKaHUsI Kypca 00y4aoInecsi MoJy4aloT BO3MOKHOCThD:

Pa3BUTh NPEJCTABICHUS O YNCJIE U POJIU BBIUUCICHUI B YEIOBEUECKON MPAKTHKE;
copMUpPOBaTh MNPAKTUYECKUE HABBIKM BBIMOJIHEHUS YCTHBIX, MHUCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BHIYUCIICHUH, pa3BUTh BEIYUCIUTENBHYIO KYJIBTYPY;
OBJIaJIETh CHMBOJIMYECKUM  SI3bIKOM  aireOpbl, BbIpaboTaTh (OpMajbHO-
olepaTHBHbIE aJIreOpanvyeckre YMEHUSI U HayYUTbCsS MPUMEHSATh UX K PEIICHUIO
MaTeMaTUYECKUX U HEMaTeMaTUYeCKUX 3a/1aY;

U3YYUTh CBOMCTBA U IPA(UKU 3JIEMEHTAPHBIX (PYHKIN, HAYYUTHCA UCTIOIb30BaTh
¢GyHKIIMOHANbHO-TpaUUECKUE TMPEACTABICHUS JUId OMNMCAHWA U aHalu3a
peanbHbIX 3aBUCUMOCTEN;

pa3BUTh MPOCTPAHCTBEHHBIE MPEACTABICHUS M H300pa3uUTENbHBIE YMEHMUS,
OCBOUTb OCHOBHBIE€ (aKThl M METOJbl IUIAHUMETPUH, MO3HAKOMHUTHCS C
MPOCTEUITUMHU TPOCTPAHCTBEHHBIMU TEJIAMH U UX CBONCTBAMU;

MOJIYYHUTh MPEACTABIEHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIBHOM MUPE
M 0 Pa3JIMYHBIX CIIOCO0aX WX U3YUEHHsI, 00 0COOEHHOCTSIX BHIBOJIOB U MTPOTHO30B,
HOCSIIIMX BEPOSITHOCTHBIN XapaKTep;

pa3BUTH JIOTUYECKOE MBIIUICHUE U pedYb — YMEHHUS JIOTUYECKH OOOCHOBBIBATH
CYXJI€HUS, MPOBOJUTH HECIOXHBIE CHCTEMATU3aLUU, MPUBOJUTH HPUMEPHl U
KOHTPIPUMEpPHI, HCIOIb30BATh PA3JIMYHbIE SA3BIKM MaTEMaTUKU (CIOBECHBIN,
CUMBOJIMYECKHUH,  rpapuueckuii) Uil  WUIOCTpAllUM,  HHTEpIpETalluHy,
apryMeHTalu 1 JI0Ka3aTelIbCTBA,;

chopMHUpOBaTh MPEACTABICHHUS OO0 H3y4aeMbIX MOHATHSAX M METOAax Kak
BKHEHIINX CPEICTBAX MATEMATUYECKOI0 MOJAEIUPOBAHUS PEATIbHBIX IPOLIECCOB
U SIBJICHUU.




PA3JIEJT I

COAEPKAHUE YYEBHOI'O ITPEJIMETA

1. KpaaparuuHas QpyHKuus
Oynkmusa. CroiictBa pynkmmii. KBaapatHerii TpexwieH. Pa3znoskenne KBaapaTHOTO
TpexuieHa Ha MHOkuTenn. Dynkuus y = ax? + bx + ¢, ee cBoiicrea u rpaduk. CTeneHHas
GbyHKIIHS.
KountpouabHas padora Nel «KBagpaTHblil TPEX4/ieH U €ro KOPHI)

KoutpouabHas padora Ne2 «KBagpaTtuuHasi M crenieHHAasi PyHKIIUN»
OcHo6HasA Y el b— PaCHIUPUTh CBEJCHUS O CBOMCTBAX (PYHKIIMNA, 03HAKOMHUTD

YYaIlUXCSl CO CBOMCTBaMU U rpa)KoM KBaJPAaTUUHON ()YHKIIHH.

B Hauvane TeMbl cUCTEMAaTH3HPYIOTCS cBeleHUss O QyHKHusIX. [loBTopsitoTcs
OCHOBHBIE€ MOHATUS: (DYHKIMS, apryMeHT, o0jacTh omnpeiaeieHus (yHKIHUH, Tpaduk.
JlatoTcsi TOHATHA O  BO3pacTaHUM H  yOBIBAaHMM  (QYHKLIMH, TMPOMEKYTKaX
3HAKOIIOCTOSIHCTBA. TeM caMbIM co3ziaeTcst 6a3a /1l yCBOECHUSI CBOMCTB KBaJpAaTUYHON U
CTETICHHON (QYHKUMH, a Takke A JajdbHeWmero yriayoneHus (yHKIMOHAIBHBIX
NpeCTaBICHUN P U3YYEHUH Kypca ajureOpbl U Haual aHajau3a.

[ToAroTOBUTENBHBIM IIAIOM K M3YYEHHUIO CBOMCTB KBAIPATUYHON (PYHKIIMU SIBIISIETCS
TaK)XK€ PAaCCMOTPEHHE BOIIPOCAa O KBAJAPATHOM TPEXWIECHE U €ro KOpHAX, BBLICICHUHU
KBaJpara JABy4YJeHa U3 KBAJAPATHOIO TPEXUIeHa, pa3IoKeHUH KBaIpaTHOrO TpeXysieHa Ha
MHO>XXHTEH.

U3y4enne KBaapaTHIHOM (QYHKIMU HAYMHAETCA C PACCMOTPEHHS (QyHKIUH y = ax?,
ee CBOMCTB UM 0COOEHHOCTEH rpaduka, a TakkKe APYruX YaCTHBIX BHUJIOB KBaJpaTHUHOM
Gynxuun — QyHkmi y = ax? + b, y = a (x - m)%. DTU cBeJeHHs UCIIONB3YIOTCS PH
M3YYCHUU CBOWCTB KBaApaTWdHOW (yHKIMH oOmero Buga. BakHo, 4ToOBI ydamuecs
NOHSIM, 4To rpaduk QyHKIMU y = ax’> + bx + ¢ MoXkeT ObITh MomydeH u3 rpaduka
GyHKIMM y = ax’ ¢ TOMONIBIO ABYX MAPaUIENbHBIX IIEPEHOCOB. IIpHEMBI ITOCTPOEHUS
rpaduka QyHKmuu y = ax® + bx + ¢ oTpabaThIBalOTCA Ha KOHKPETHBIX IpuMepax. Ilpu
3TOM 0co00€ BHUMAHHUE CIEAYET YACIUTh (POPMHUPOBAHUIO Yy YYaIIUXCS YMEHUs
yKa3bIBaThb KOOPJAMHATHI BEPIIMHBI apadoibl, €€ 0Cb CUMMETPHUHM, HAIlpaBJICHUE BETBEU
napadoJIbl.

[Ipu n3ydeHuun 3TOM TEMBbI JaJbHEMIIEE PA3BUTHE IOJIIYYAeT YMEHUE HAXOAUTH I10
rpaduky MpPOMEXYTKH BO3pacTaHUs W YObIBaHHS (PYHKLIHMU, a TAaKXKe MPOMEXKYTKH, B
KOTOPBIX (PYHKIIUSI COXpaHSET 3HAK.

VYyamuecs: 3HaAKOMSTCSI CO CBOMCTBaMH CTENEHHONW QYHKIUHU ) = X" MPH YETHOM U
HEYETHOM HATYpPaJIbHOM IIOKa3aTele #. BBOAUTCS NOHATHE KOPHS n-0ti  CTENEHMU.
Yyammecss TOMKHBI TOHHMATh CMbICH 3amuceil Buma V-27, V81. OHH momydaroT
IIPE/ICTABIICHUE O HAXOXKICHUM 3HAYEHU KOpPHSA C IMOMOILBIO KaJIbKYJIATOpa, MPUYEM
BbIpA0OTKa COOTBETCTBYIOILUX YMEHUI HE TpeOyeTcs..

2. YpaBHeHHS U HEPABEHCTBA € O/IHOI IlepeMeHHO
Ochoenas yenb — CHCTEMATU3UPOBATh U 000OIIUTE CBEJCHHS O PELICHUHN LIEIbIX U
JIPOOHBIX PAlMOHANBLHBIX yPABHEHMH C OJHON NepeMeHHOM, chOpMHUpOBATHL yMEHHUE
pemars HepaBeHcTBa BUAa ax? + bx + ¢ > 0 mmm ax? + bx + ¢ < O, rne a # 0.



KonTtposbHasi padora Ne 3 «YpaBHeHUSI H HEPABEHCTBA € OJIHOM NepeMeHHO»

B oaron Teme 3aBepmiaercs W3yYEHHE pPAlUMOHAIBHBIX YPABHEHHM C OIHOMU
nepeMeHHo. B CBs3W ¢ 3TUM NOPOBOAUTCS HEKOTOpoe 0000IIeHHEe U yriyOJieHue
CBeZIcHUH 00 ypaBHEHUAX. BBOASTCS MOHATHS LEJOTO PAllMOHAIBHOTO YPAaBHEHUS M €T0
CTENEHU. YYalllHuecs 3HAKOMSTCS C PELIEHUEM YPAaBHEHUMN TPEThEW CTEIEHU U YETBEPTOM
CTEIIEHH C IIOMOLIBIO PA3JIOKEHHS HAa MHOXXHUTEIM M BBEICHMS BCIIOMOraTEIbHOU
nepeMeHHOW. Mero pelleHusT YpaBHEHHMI IIyTEM BBEAECHUS BCIOMOIATENIbHBIX
NEPEMEHHBIX OyJIeT IIMPOKO MCIHOJb30BaThCsl B JAJbHEHIIEM MNpU PELICHUH
TPUTOHOMETPUUYECKHX, JTOTapUPMUIECKUX APYTUX BUIOB YPABHEHHUIA.

Pacmmpsitorcs  cBeeHUss O pelIeHWH JpOOHBIX palHUOHANbHBIX YpaBHEHUH.
VYyanuecs 3HAKOMATCS C HEKOTOPBIMHU CIEHUATbHBIMU NpUEMAMU PEIICHUS TaKHUX
YPAaBHEHHI.

dopmMUpOBaHUE YMEHUH pelIaTh HEPABEHCTBA BU/A ax? + bx + ¢ > 0 wm ax® + bx +
¢ <0, rae a # 0, ocylllecTBIAETCS C ONOPON Ha BBENEHHUS O TIpaduKe KBaJpaTUUHOU
dhyHKIMYU (HarpaBJIeHUE BETBEH Mapabdosibl, €€ pacroaoKeHne OTHOCUTENBHO ocu OX).

VYyanuecs 3HaKOMSATCS C METOJIOM MHTEPBAJIOB, C MOMOIIBI KOTOPOTO PELIAIOTCS
HECJI0’KHBIE PALlMOHAJIEHBIE HEPABEHCTBA.

3. YpaBHeHHS U HEPABEHCTBA C ABYMS NepeMeHHbIMH

OcHosHas yenv: BEIPaOOTaTh YMEHHE PEIIaTh MPOCTEHINNE CUCTEMBI, COJIEpIKAIlIKe
YPaBHEHHUE BTOPOU CTEIIEHU C ABYMS IIEPEMEHHOE U TEKCTOBBIE 3aa4H C TIOMOIIBIO
COCTaBJICHUS TAKUX CUCTEM.

KonTpoabhasi padora Ne4 «YpaBHeHHs 1 HEPABEHCTBA C IBYMH NlepeMeHHbIMH
U UX CHCTEMBbI»

B nanHO# TeMe 3aBepiiaeTcs U3y4eHHE CUCTEM YPAaBHEHUU C ABYMS MEPEMEHHBIMU.
OCHOBHOE BHUMaHHUE YJEISAETCS CHCTEMaM, B KOTOPBIX OJHO W3 YpPaBHEHWI NEepBOM
CTEINEeHHU, a Apyroe BTOpoil. MI3BECTHBIN ydanuMcs croco0 MOJICTAHOBKU HAXOAMT 37ECh
JaJbHENIee IPUMEHEHNE M IO3BOJISIET CBOAWUTH DPEIICHUE TAKUX CHUCTEM K PELICHUIO
KBaJpaTHOTO YPaBHEHUS.

O3HakOMJIEHHE yYallluXCcsl ¢ IPUMEpPaMH CUCTEM YPaBHEHUH C IBYMsI IEPEMEHHBIMU,
B KOTOPBIX 00a ypaBHEHHS BTOPOW CTEMEHH, JOHKHO OCYHIECTBIISITHCS C JOCTATOYHOU
OCTOPOKHOCTBIO M OTPAHUYUBATHCS ITPOCTEUIIMMH ITPUMEPAMH.

[IpuBnedyeHre M3BECTHBIX YydalMMCS TpadUKOB IO3BOJISET MPUBECTH MPUMEPHI
rpauyecKoro penieHus cucteMm ypaBHeHui. C MOMOIIbIO TpaduyecKuX MpeacTaBICHUM
MOYKHO HAIJISIIHO I10Ka3aTh y4YalluMCs, YTO CHUCTEMBI JBYX YPaBHEHUW C JBYyMs
IIEPEMEHHBIMU BTOPOU CTENIEHU MOT'YT UMETH OJHO, /1Ba, TPH, YETHIPE PEIICHHS WU HE
MMETh PEIICHUMN.

Pa3paGoTtanHblii MaTeMaTUYECKMH ammapaT IMO3BOJSET CYIIECTBEHHO PaCIIMPUTH
KJIACC COAEPKATENbHBIX TEKCTOBBIX 3a/1a4, PEIIAEMBIX C IIOMOLIBIO CUCTEM YPABHECHUM.

N3ydenne TeMbl 3aBepliaeTCs BBEICHUEM IIOHATHI HEPAaBEHCTBA C JBYMS
MEepEeMEHHBIMU U CUCTEMBI HEPABEHCTB C JIByMs mepeMeHHbIMU. CBeneHus o rpadukax
YPaBHEHUN C JABYMSI TEPEMEHHBIMHU HCIIOJNB3YIOTCA IPU WIUIIOCTPALMA MHOYECTB
pelIeHni HEKOTOPBIX NPOCTEUIINX HEPABEHCTB C IBYMsI [IEPEMEHHBIMU U UX CUCTEM.

4. TIporpeccuu



Apudmernueckas U reoMmeTpuyeckasi nporpeccuu. @opmyibl M-ro 4jeHa U CyMMBbI
MEPBBIX 71 YWICHOB MpOorpeccuu. beckoHeuHo yObIBaloIIas reOMeTpuyecKas Mporpeccusi.

OcHosHas yenb — JaThb TOHATHS 00 apuPMETHUYECKOM U TIeoMEeTpUYecKOou
MPOTrPECCUSIX KaK YHUCIOBBIX MOCIEI0BATEILHOCTAX 0COO0r0 BUIA.

KonrpouabHas padora NeS no reme «ApudpMernyeckas mNporpeccus

KonTtposbHasi padora Ne 6 o teme «I'eomeTpuyeckasi mporpeccusby

[Ipu n3yyeHnu TeMbl BBOJUTCS MOHITUE TIOCIIEI0BATEIbHOCTH, Pa3bsCHAETCS CMBICI
TepMUHA «N-iI 4IEH MOCIEA0BATEIIbHOCTUY», BbIPA0ATHIBAETCSI YMEHHE HCIOJb30BaTh
UHAEKCHOEe O00O3HaYeHHe. OTH CBEJEHUS HOCAT BCIIOMOTraTENIbHBIN XapakTep U
UCIIOJIb3YIOTCS U1l U3y4eHUsl apu(pMETUUECKON U T€OMETPUUECKOM MPOTPECCHIA.

Pabora ¢ popmynamu N-ro wieHa U CyMMBI IIEPBBIX 7 YWIEHOB MPOrpeccuil, HIOMUMO
CBOEr0 OCHOBHOIO Ha3HAYEHWs, IIO3BOJSET HEOJHOKPAaTHO  BO3BpAIATBCS K
BBIUMCJICHUSIM, TOXK/IECTBEHHBIM NMpPeoOpa3oBaHUsAM, PELUICHUIO YpaBHEHUMN, HEPABEHCTB,
CUCTEM.

PaccmarpuBaroTcsi  XapakTepUCTHYECKHME  CBOWCTBA  apu(METHUECKOM U
F€OMETPUYECKON TPOTrPECCUIA, YTO MO3BOISET PACIIMPUTH KPYT MpPEIaraéMbIx 3a1a4.

5. DJieMeHTbl KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEN
Kom6unaropHoe npasuiio ymHoxkeHus. [lepectanoBkU, pa3zMeleHNs, COUETAHMUS.
OTHOCHUTENbHAS YacTOTa M BEPOSITHOCTh CIIy4alHOTO COOBITHSI.

OcHoénasi yeib — O3HAKOMHUTH YYAIIUXCA C [OHATUSIMU TEPECTAHOBKH,
pa3MeIIEHUsl, COYETaHUs U COOTBETCTBYIOLIMMU (DOpMyJIaMH ISl MOJCYETA UX YHWCHA;
BBECTHU MOHATHUS OTHOCUTEIHLHON YaCTOTHI U BEPOSITHOCTH CIIy4aliHOT'O COOBITHSI.

KonTpoabnasi pabora Ne 7 «JjieMeHTbI KOMOMHATOPUKH U TEOPUH
BEPOSITHOCTEN»

N3yyeHnue TeMbl HAUMHAETCS C PEIeHU 3a]1a4, B KOTOPBIX TPEOYETCs] COCTABUTH T€
WIM UHble KOMOMHAIMM DSJEMEHTOB M MOACYUTaTh MX 4Hcio. PasbscHsaercs
KOMOMHATOPHOE MpaBUJIO YMHOXEHHUS, KOTOpPOE HCIHOJb3yeTCsl B JalbHEHIIEM IMpu
BbIBOJIe (POPMYJI JJIs MOJICYETa YUCIIa IEPECTAaHOBOK, Pa3MEIICHUI U COYETaHHH.

[Ipu u3yyeHnn 1aHHOro Marepuaia HeoOX0IUMO OOpaTUTh BHUMAaHUE YYAIlIUXCS Ha
pa3ianuue TOHITHH «pa3MEIIeHHe» M «CoueTaHue», cPopMHpOBaTH y HHUX YMEHHE
OIpEAEIATh, O KAKOM BHJI€ KOMOMHAIIMI UJIET peub B 3ajaue.

B nanHOM TeMe ywamuecs 3HAKOMATCA C HA4YAJIbHBIMU CBEICHUSMM W3 TEOPUHU
BepOATHOCTEH. BBOIATCS MOHATHS «clydailHOE COOBITHE», «OTHOCUTEIIbHAS 4acTOTay,
«BEPOSITHOCTh ~ CIlydalHOro  coObITUs». PaccmarpuBaroTCs  CTaTUCTHUYECKUU U
KJIACCUYECKUM TOAXOMAbl K OINPEACICHUIO BEPOSTHOCTH CIy4allHOro cOObITHS. BaxHo
oOpaTUTh BHUMAaHHUE YYalllUXCAd HA TO, YTO KJIACCHYECKOE OIPEIEIEHHE BEPOSTHOCTH
MO>KHO MPUMEHSTh TOJIBKO K TAKUM MOJIEJISIM PEalbHBIX COOBITUM, B KOTOPBIX BCE UCXOJIbI
SABJISIIOTCS] PABHOBO3MOKHBIMH.

7. IloBTOpEeHMe



PA3ZJIET IV
TEMATHYECKOE IIAHUPOBAHME

Ne Tema ypoka KO0JI-BO
ypo 4acoB
Ka
1. IToBTOpEeHUE 1
2. IToBTOpEHME 1
3. IToBTOpEeHME 1
4. [ToBTOpEeHue 1
o. JluarnocTuyeckasi KOHTpPOJbHasA padora 1
I'naBa 1. KBaapatuunas gyHkuus
6. Oyuknus. O6s1acTh onpeaesieHus U 00JIaCTh 3HAYCHUN 1
7. Haxosxnenue o6yacti onpeaeneHus u 06JacTi 3Ha4eHUH QyHKINH 1
8. CaoiicTBa pyHKIMI 1
9. CaoiicTBa QyHKIIMI 1
10. | CroiicTBa QpyHKUUMI 1
11. | KBaapaTHbIil TPEXWIEH U €r0 KOPHU 1
12. | Boigenenue kBajapara JAByWwICHA U3 KBAAPATHOIO TpEXUIIEHA 1
13. | Paznoxenue KBaapaTHOTO TPEXUICHA HA MHOXKHUTEIH 1
14. | Pa3noxeHue KBaipaTHOTO TPEXUJICHA HA MHOKHUTEIH 1
15. | O6o0uieHne u cucTeMaTu3alys 3HaHUM 1
16. | KontpoabHasi padora Ne 1o teme «KBagpaTHblii TPEXYJIEH U €r0 KOPHIW 1
17. | AHAJIHM3 KOHTPOJIBbHOH padoThI 1
18. | ®dynkims y=ax?, eé cBoiicTBa u rpaduK 1
19. | Ioctpoenue rpaduka GYHKIUN y=ax> 1
20. | I'paduxu pynkmmii y=ax’+n u y=a(x-m)? 1
21. | IMoctpoennue rpadukoB QyHKIMH y=ax>+n, 1
y=a(x-m)? u y= a(x-m)>+n
22. | [Moctpoenue rpadukoB GyHKmmi y=ax>+n, 1
y=a(x-m)? u y= a(x-m)?+n
23. | IlocTpoenue rpaduka kBagpaTHIHON QyHKIHH 1
24. | Iloctpoenue rpaduka KBagpaTuuHON QyHKINN 1
25. | Iloctpoenue rpaduka KBaapaTuuyHOU HyHKINN 1
26. | Oynkus y=x" 1
27. Onpenenenne KOpHs N-0il CTENIEHU U €r0 CBOWCTBA 1
28. | Omnpenenenue KOpHs N-0il CTENIEHU U €T0 CBOMCTBA 1
29. | Llenoe ypaBHEHHE U €ro KOpHU 1
I'naBa 2. YpaBHeHHsI M HEPABEHCTBA C OJIHOI NepeMeHHOo»
30. | Pemenue ypaBHeHMI CIOCOOOM PA3JIOKEHHS HA MHOXKUTEIIN 1
31. | Pemenue ypaBHeHHI cr10COOOM pa3ioKEeHUSI HA MHOXKHUTEIN 1
32. | Obobuenne u cucteMaTu3alus 3HaHUN 1
33. | KonrpoabHas pabora Ne2no teme «KBagparuunas ¢pynkuusi. Crenennas 1
¢pynkuus. Kopenb n-oii creneHn»
34. | AHAJIU3 KOHTPOJIbHOI padoThl 1
35. | Pemenue ypaBHeHHI cIOCOOOM 3aMEHBI TIEPEMEHHOM 1




36. | YpaBHeHUSs, IPUBOAUMBIEC K KBaJIPATHBIM YPaBHEHUSIM 1
37. | bukBagpatHble ypaBHEHUS 1
38. | ApoOHble paniioHaTbHBIE YPaBHEHUS 1
39. | IpoOHble panMoHaIbHbIE ypaBHEHUS 1
40. Pemenrie HepaBEeHCTB BTOPOU CTENEHH, UCHIOB3Ys rpaduK KBaApaTHUHON PyHKIUN 1
41. | Pemenue HepaBEHCTB BTOPOIi CTENIEHH, UCMONB3YS TpadUK KBAAPATUIHON (PYHKIIMH 1
42. PeleHne HepaBeHCTB METOIOM UHTEPBAJIOB 1
43. Pemenne HepaBeHCTB METOIOM UHTEPBAJIOB 1
44. Pemenne HepaBeHCTB METOJIOM MHTEPBAJIOB 1
45, OO0o00IIeHHE B CUCTEMAaTH3aIMs 3HAHUI 1
46. Kontpoabnas padora Ne 3 mo teme «YpaBHeHHsI U HEPABEHCTBA C OHOM 1
nepeMeHHOo»
47. | AHaJM3 KOHTPOJIbHOH padoThI 1
I'maBa 3. YpaBHeHHsI U HEPABEHCTBA C ABYMH IlepeMEHHbIMU
48. VYpaBHEeHUE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk 1
49. Pemenwne cucreM ypaBHeHHI rpauuecKuM CIIocoOoM 1
50. Pemenue cucrem ypaBHeHHI IrpadpuueckuM crocooom 1
51. | Pemenue cucteM ypaBHEHHI BTOPOM CTENIEHU 1
52. | Pemenue cucteM ypaBHEHUI BTOPOM CTETIEHU 1
53. | [IpuMeHeHHe pa3InYHBIX CIIOCOOOB K PEIICHUIO CUCTEM YpaBHEHUN BTOPOM CTENEHH 1
54, Pemenne 3a1a4d ¢ TOMOIIBIO CUCTEM YPABHEHUN BTOPOU CTEIIEHU 1
95. Pemenne 3a1a4u ¢ TOMOIIBIO CUCTEM YPABHEHUN BTOPOW CTEIIEHU 1
56. Pemenne reomeTpruecKux 3a1a4 Ipyv IOMOLIY CUCTEM YPaBHEHHUH BTOPOU CTEIICHU 1
57. Pemenue 3a1ad Ha paboTy MPU OMOIIM CUCTEM YpaBHEHUI BTOPOI CTENIEHU 1
58. | Pemenue 3a7a4 Ha ABMKEHHE MTPU OMOIIM CUCTEM YpaBHEHUN BTOPOH CTENECHH 1
59. Pemenne 3a1a4 Ha cMeCH M CIUIaBBI IOMOLIY CUCTEM YPaBHEHHUH BTOPOU CTEIICHU 1
60. | HepaBeHcTBa ¢ A1ByMsI IEPEMEHHBIMU 1
61. | HepaBeHcTBa ¢ 1ByMsl IEPEMEHHBIMU 1
62. | Cuctembl HEPABEHCTB C ABYMS MIEPEMEHHBIMU 1
63. | CucTembl HEPABEHCTB € ABYMs IEPEMEHHBIMU 1
64. O06001IEeHne U cCUCTEMATH3AINS 3HAHUN 1
65. KontpoabHas padora Ne4 mo Teme «YpaBHEeHUS M HEPABEHCTBA € IBYMS 1
nepeMeHHbIMI
66. | AHAJIU3 KOHTPOJIbHOI PadoTHI 1
I'naBa 4. Apudmernyeckasi U reoMeTprUYeCKasi NPOrPeccuu
67. [TocnemoBarenbHOCTH 1
68. Omnpenenenue apupmeTrnueckoi nporpeccun. @opmyia N-ro wieHa 1
69. | Haxoxxaenue N-ro uieHa apupmMeTHYECKON Iporpeccuu 1no Gopmyine 1
70. Haxoxnenue N-ro wieHa apuMeTnyeckoi nporpeccuu mo Gopmyie 1
71. ®dopmyna cyMMBI N MEPBIX WIEHOB apu(METHYECKOM MTporpeccun 1
72. | Haxoxxaenue cymmbl N IEPBHIX WICHOB apU(PMETHUECKO Iporpeccun 1
73. | Obo6maromuii ypok 1mo reme «Apudmernaeckas mporpeccus) 1
74. Kontpoabnas padora NeS no teme «Apudmernyeckasi mporpeccusd 1
75. | AHAIU3 KOHTPOJIbHON padoThl 1
76. | Onpenenenue reomeTpudeckoil nporpeccuu. ®opmyna N-ro yjaeHa reOMeTpUIECKON 1
porpeccun
77. HaxoxneHne N-ro 4wieHa TeoMeTPUIECKOM MPOrpeccru Mo Gopmyrie 1




78. | HaxoxxaeHue N-ro uieHa reoMeTpUYECKON Iporpeccuu no Gpopmyiie 1
79. | ®opmyna cyMMBI N MEPBIX WICHOB T€OMETPUUECKOM MPOrpecCcuu 1
80. | HaxoxxneHue cyMMBbI N IEPBBIX YWIEHOB T€OMETPUUYECKOMN MPOrpeccuu 1
81. O6o6maromuii ypok no teme «I'eomeTprudeckas mporpeccus 1
82. | KonTpoabHasi padora Ne6 no reme «I'eomeTpuyeckasi mporpeccus» 1
83. | AHAJIM3 KOHTPOJILHOH pPadoThI 1
I'maBa 5. Di1eMeHThI KOMOMHATOPHKH M TEOPHH BEPOSITHOCTEH
84. [Tpumepsl KOMOMHATOPHBIX 3344 1
85. Pemenrie KOMOMHATOPHBIX 3a/1a4 1
86. | [lepecranoBKkuU 1
87. Pemenuve 3a1au Ha mepecTaHOBKHU 1
88. | Pasmemenus 1
89. Pemenue 3a1au Ha pa3menieHus 1
90. | Coueranus 1
4 yeTBepTh (244)
91. | Pemenue 3a1a4 Ha coueTaHusl. 1
92. | Pemenue 3anau. 1
HayanbHble cBeleHHs U3 TEOPUH BEPOSITHOCTEIA.
93. OTHOocHTeNbHA YAaCTOTA CIIyYalHOTO COOBITHSI. 1
94, BeposiTHOCTH COOBITHSL. 1
95. Pemenue 3agau no reme «HadanbHbie CBEICHUS U3 TEOPUH BEPOSITHOCTEN» 1
96. | KonTpoabHasi padora Ne 7 mo Teme «JieMeHTbI KOMOMHATOPHKH U TEOPUH 1
BEPOSITHOCTEI».
97. | AHAJIU3 KOHTPOJILHOIT PadoTHI 1
Hrorosoe noBropenue
98. | [loBropenue. Pemenne 3amay. 1
99. | IloBropenue. Pemenue 3anad. 1
100. | IToBTopenue. Pemenue 3amay. 1
101. | IToBTopeHnue. Pemenue 3anau. 1
102. | IloBTOpeHnue 1




