1.I1osscHUTEIbHAA 3ANMUCKA.

1. 1 HopmaTuBHBIe aKThI U Y4e0HO-MeTOAHYECKHE JOKYMEHThI, HA OCHOBAHUM KOTOPBIX paspadoTaHa
padouasi nporpamma.

No HopMmartuBHbIE JOKYMEHTBI

1 3akon P® «O06 obpazoBanuu B Poccuiickoit deneparum» ot 29 aexabdbps 2012 rona
Ne273-D3

2 ®denepanbHblil ba3zucHbI yueOHBIH T1aH 0011Ie00pa30BaTeIbHBIX YUpexaeHuu PO.
YTBepxkaeH npukazom Mun oOpazoBanust Poccuu ot 9 mapra 2004 r.Nel1312

3 [Ipuka3 00 yTBEpKI€HUH MPUMEPHOTO yU4eOHOTO TUTaHa JIjIsi 00pa30BaTeIbHbIX
yupexxaenuit PoctoBckoit oonactu Ha 2014-2015 yae6nsiit rox ot 25.04.2014 r. Ne
296

4 Hopmarusnubie Tpe6oBanust Canllun, Canllun2.4.2. 2821-10 «CanurapHo-

SMUAEMHOJIOTUYECKHE TPEOOBAHUS K YCIIOBUSIM M OpTaHHU3aIMU 00y4IeHHs B
00111€00pa30BaATEIBHBIX YUPEKIACHHUSIX )

5 [Iporpamme! 0611e00pazoBaTenbHBIX yupexkaeHuit 7-9 kinace, M., «IIpocsemenue,
Cocrasutens: T.A bypmucrtposa

6 [Tpuka3z «O0 yTBepkaeHNH GeaepaTbHbIX MepeyHeil yueOHUKOB, PEKOMEHJOBAaHHBIX
(TOTYIIIEHHBIX ) K MCIIOJIb30BAHUIO B 00Pa30BaTEIHbHOM MPOIECCE B 00pa30BaTEIbHBIX
YUPEXKIECHUSAX, PEATU3YIONIUX MPOrpaMMbl OOIIETO 00pa30BaHUS U UMEIOIINX
rocygapctBeHHyo akkpeautanuio Ha 2013-2014 rog» Nel067 ot 19.12.2012r.

7 ®denepanbHBIl KOMIIOHEHT TOCYIAPCTBEHHOTO CTaHIapTa CpeaHero (MOJIHOTO)
o01iero o0pazoBaHusl, yTBEPKIACHHOTO MpHKazoM MunucTepcTBa o6pazoBanus PO ot
05.03. 2004r. Ne1089

1. 2 O0mme neu 00pa3oBaHuA C y4eTOM crnieupuKu y4eOHOro npeamera

1 .Pacmmputh cBeneHus 0 cBOMCTBAX (HYHKIIMI, 03HAKOMHUTH yYaIIUXCs CO CBOMCTBAMH U
rpaduKOM KBaJIpaTUIHOHN (PyHKIMH, BEIpaOOTaTh YMEHHE CTPOUTH IpaduK KBaAPATHUHON
(GyHKIMH B HCCIIeIOBATh CBOMCTBA rpaduka, rpaduk cTerneHHoN GyHKINH,
npeoOpa3oBaHNEM BBIPAKECHUN COJEPKALINX CTEIIEHb C PAllMOHAIBHBIM IOKa3aTelIeM

2 Bripaborats ymeHnue pemars 1poOHbIE pallMOHATLHBIE YPaBHEHUsI, HEPABEHCTBA BTOPOM
CTENEHU C OJIHOM NEPEMEHHOM, periaTh HEPABEHCTBA METOI0M MHTEPBAJIOB. TO3HAKOMUTH C
HEKOTOPBIMU MTPHEMAMHU PEIlIeHUs IENbIX YpaBHEHUN

3 BripaboTath ymMeHue pemaTh NpoCTeHIne CUCTEMBI, COJIEpKaIllie YpaBHEHUS! BTOPOI
CTEIICHH C ABYMs IEPEMEHHBIMU M PEIIATh TEKCTOBBIE 3aJJa4X C TIOMOILBIO COCTaBJICHHUS
TaKUX CUCTEM.

4 [TonsiTue 06 apumMeTHIEeCKOM U TEOMETPUUECKON MPOTPECCUAX KaK YHCIOBBIX
IIOCIICI0BATCIIbHOCTAX OCO6OFO BUOa
5 BripaboTaTh HaBBIKM B PEIICHUH MPOCTEHIMX KOMOMHATOPHBIX 3a71a4 METOIOM mepedopa,

a TaKk)Ke C UCIOJIb30BAHUEM U3BECTHBIX (POPMYII, BBIYUCIATH B IPOCTEHUIINX CITydasix
BEPOSITHOCTH COOBITUI HAa OCHOBE I0JICUETa YUCJIa MCXO0JI0B

1.3 MecTo u poJib y4eOHOI0 Kypca, npeaMeTa B J0CTHKEHNH 00y4al0IMMHCS IJIAHUPYEMBbIX
pe3yJbTaTOB 0OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHON NPOrpaMMbl HIKOJIbI.
B kypce anre6pbl MOKHO BBIICIHUTD CIEAYIONINE OCHOBHBIE CO/IEpKaTeNbHBIC JINHUU: apU(PMETHKA;
anredpa; GyHKIMHU; BEPOATHOCTD U CTaTUCTUKA. Hapsiny ¢ 3TuM B cofiepaHue BKIIOYECHBI Ba
AOMOJHHUTCIBHBIX MCTONOJIOTUYCCKUX pa3aciia: JIOTUKAa U MHOXKXCCTBA, MATCMATHUKA B UICTOPUICCKOM
Pa3BUTHH, UTO CBSI3aHO C peanu3anuei nenei oOIenHTEIUIEKTYalbHOTO U OOIIEKYIbTYPHOTO pa3BUTH S
yyamuxcs. ConepkaHue Kaxa0ro U3 3TUX Pa3AeiioM pa3BOPauyMBAETCs B COAEPKATENbHO-METOANUECKYIO
JIMHUIO, IPOHU3BIBAIOIIYIO BCE OCHOBHBIE CoJiep)karenbHble TMHUU. [Ipu aTOM nepBas nunus — «Jloruka u
MHOXKXCCTBa» — CIYXUT LCJIHU OBJIAACHUSA YHAIIUMUCS HCKOTOPBIMU 3JICMCHTAMH YHHUBCPCAJILHOT O
MaTEeMaTHYeCKOro si3bIKa, BTopas — «MaTemaThka B ICTOPHUECKOM Pa3BUTHI» — CIOCOOCTBYET
CO3JIaHHIO OOLIEKYIBTYPHOTO, F'YMaHUTAPHOTO (pOHA U3YUEHUS Kypca.

Conepxxanne JnHHUM «ApudMETHKA» CIYXKUT 0a30d s JaJbHEUIIEro H3YYCHHS YYalluMHCS



MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO UX JIOTHUECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIB30BATHCS
AITOPUTMaMHM, a TaKXe IMPUOOPETEHUIO NMPAKTHUYECKHX HABBIKOB, HEOOXOIUMBIX B IMOBCEIHEBHOM >KHU3HH.
Pa3BuTHe NOHATHS O YKCIIe B OCHOBHOM LIKOJIE CBSI3aHO C PallMOHAIBHBIMU M UPpallMOHAIbHBIMU YMCIIAMH,
(bopMHpOBaHNEM MEPBUYHBIX MPEACTABICHUHN O IEHCTBUTEIHHOM YHUCIIE.

Conepxxanne nMHUM «AnreOpa» crnocoOCTByeT (OPMHUPOBAHUIO Yy YyYallUXCd MaTeMaTHYeCKOro
anmapara JJis pelleHHs 3aJad U3 pa3/ie]OB MATEMaTUKH, CMEXHBIX IIPEIMETOB M OKpPY)KAIOIIEH peasbHO-
CTH. SI3bIK anreOpbl MOAYEPKMBACT 3HAUCHHE MATEMaTHUKU KakK s3bIKa JUIs MOCTPOEHHUS] MaTEeMATUYECKHUX
MOJIEJIEH MPOLIECCOB U SIBJICHUH pealbHOTO MUpA.

PazButne anropuTMHU4ecKOro MbIIIJIEHUS, HEOOXOAMMOro, B YacTHOCTH, MJII OCBOGHMs Kypca
MH(POPMATUKH, U OBJIAJICHUE HABBIKAMU JICAYKTUBHBIX PACCYKICHUN TaKKe SBISIOTCS 3a/ladaMu U3Y4YEHUs
anre6psl. [IpeoOpa3oBanre CUMBOIBHBIX ()OPM BHOCHUT CHEIM(PUUECKUA BKJIAJl B pa3BUTHE BOOOPAKECHHS
yUaIIUXCsl, WX CHOCOOHOCTEH K MaTeMaTH4ecKoMy TBOpPYECTBY. B OCHOBHOHM mIKoile Marepuan
TPYNIUPYETCS BOKPYT PALIMOHAIBHBIX BBIPAKEHUM.

Copepxanue paznena «DOyHKIMM» HAlEJEHO HA IOJY4YEHHE LIKOJIBHMKAMHM KOHKPETHBIX 3HAaHUHU O
GyHKIMH Kak BaKHEWIIeW MaTreMaTH4ecKOM MOJENM ISl ONUCaHMsl M HCCIENOBaHMS Pa3HOOOpa3HBIX
nporeccoB. M3ydeHue 3Toro Martepuajna CHOCOOCTBYET Pa3BUTHIO Yy yYalllUXCs YMEHHUs HCIOJIb30BATh
pa3NuYHbIC S3BIKM MaTeMaTUKU (CJIOBECHBIM, CHMBOJMYECKHH, Trpaduyeckuii), BHOCHT BKJIaJ B
(bopMHpOBaHKE MPEACTABIECHUH O POJIM MATEMATUKH B Pa3BUTHU LIUBHIIN3ALMH U KYJIbTYPBbI.

Paznen «BeposSTHOCTH M CTAaTUCTHKa» — 00SA3aTENbHBI KOMIIOHEHT UIKOJBHOIO 00pa3oBaHus,
YCUJIMBAIOIIUI €ro MPUKJIAAHOE U IPAKTUYECKOE 3HAaU€HUE. DTOT MaTepuall HE0OX0AUM, MPEKIE BCETo, JUIs
¢dopmMHpoBaHUS Yy ydamIMXcsl (DPYHKIMOHAJIBHOW TPaMOTHOCTH — YMEHHsI BOCIIPHHMMATh U KPUTHUECKHU
aHATM3UPOBaTh HMH(POPMALMIO, MPEJACTABICHHYI0 B pa3IUYHBIX (hopMax, MOHMMAThb BEPOSTHOCTHBIN
XapakTep MHOTMX pEaJbHBIX 3aBUCHUMOCTEHW, NPOU3BOAUTH NPOCTEMIINE BEPOSTHOCTHBIE PpPACUYETHI.
N3yuenne 0CHOB KOMOMHATOPUKHU MO3BOJIMT Y4YaIlEMyCsl OCYLIECTBISATh PACCMOTPEHUE CllydyaeB, nepedop u
MO/CYET YMCIla BAPUAHTOB, B TOM YHCJIE B IPOCTEUIINX NPUKIIAJHBIX 33a4ax.

2. Coneprxkanue y4eOHOI0 nmpeaMera.

1.KBagparuunas pyHkuums.224
Oynknusa. CroiicTBa hynkumii. KBagpatHsiii TpexusneH. PaznokeHue KBaipaTHOTO TPEXWICHA Ha
MHOXUTenH. KBagparuunas ¢pyHkuus ee cB-Ba U rpapuk. CrenenHas QyHKIus.

2.YpaBHEeHUs U HEPABEHCTBA C OJIHOM MepeMeHHOM. 144
Lenbie ypaBHeHus. J{poOHBIE paliioHaIbHBIE ypaBHeHUs. HepaBeHcTBa BTOPOH CTENIEHH ¢ OJTHON
IIEpEMEHHON. MeTO I UHTEPBAJIOB.

3.YpaBHEHMS U HEPABEHCTBA C ABYMsI IEPEMEHHBIMU. | 74

YpaBHeHHE ¢ IByMs ITepeMEHHBIME U ero Tpaduk. CucTeMbl ypaBHEHUI BTOPOH cTeneHu. Perenue
3a/1a4 ¢ IOMOUIbIO CUCTEM YPAaBHEHMM BTOpOH cTeneHu. HepaBeHcTBa ¢ 1ByMsl IEPEMEHHBIMH U UX
CUCTEMBI.

4.Ilporpeccun.154
Apudmerndeckasi 1 reoMmeTpudeckas mporpeccuu. GopMyIibl 1-ro WieHa ¥ CYMMBI IIEPBBIX 1T WICHOB
nporpeccuu. beckoHeuHo yObIBaroIas TeoMeTpudIecKast Iporpeccusl.

5.OneMeHTHl KOMOMHATOPUKH U TEOPUH BepoaTHOCTEH. 134
KomOunatopHoe npasuio ymHokeHus. [lepectanoBku, pazMerienus, couetanus. OTHOCUTENbHAs
4acTOTa U BEPOATHOCTh CIy4aifHOIO COOBITHS.

6. Utorosoe nosropenue. 1 8y

XapakTepucTHKA OCHOBHBIX COJePKATEIbHBIX JUHUH
CBOHCTBA ®YHKIMI. KBAJIPATUYHAS ®YHKIINS.

Heab: pacmmpuTh CBEACHUS O CBOMCTBAaX (DYHKIMH, 03HAKOMHTH OOYYAIOIIUXCSI CO CBOMCTBAMHU H
rpaduKOM KBaJIpaTUIHOHN (PYHKIHH.

B Hagane Tembl cUCTEMaTH3UPYIOTCS CBeIeHHS O (QYHKUUAX. [IOBTOPSIOTCS OCHOBHBIE MOHATHSL:
GbyHKLIMSA, apryMeHT, o0JiacTb orpeneneHus (yHkuuu, rpaduk. Jlaorcs MOHATHA O BO3pACTaHUM H
yObIBaHUM (DYHKIMH, IPOMEXKYTKaX 3HAKONOCTOSIHCTBA. TeM caMbIM co3faercs 6a3a 1Jisi yCBOGHUS! CBOWCTB
KBaJpaTUYHOM M CTEMEHHOM (QYHKIMH, a Takxke UId JaubHeimero yriyoiaeHus (QyHKIMOHAIBHBIX
IIPEJCTAaBICHUN IPU U3YyYEHHUH Kypca aareOphl U Hayall aHaIu3a.



[ToaroToBUTENBHBIM IIArOM K M3YYEHHMIO CBOMCTB KBaJApaTHMYHOW (YHKIMU SBISETCS TaKKe
paccMOTpEeHHE BOIPOCa O KBAJPATHOM TPEXWIEHE U ero KOPHSX, BBIICICHUN KBaJpaTa JBYWICHA U3 KBaJ-
PaTHOTO TPEXWICHA, PA3JIOKEHUN KBAJPATHOTO TPEXWIeHa HA MHOXKUTEIIH.

N3yuenne kBampaTUYHOW (YHKIIMM HAYUHAETCS C PACCMOTpPEHUs (YHKIIMH Faxz, €€ CBOMCTB M
0COBeHHOCTEH rpaduKa, a TaKKe APYrHX YACTHBIX BHIOB KBAAPATHIHON (GYHKIMH — (QYHKIHH y=ax -+,
y=a(x-m)>. DTH CBEICHHs WCIIOIB3YIOTCS MPH M3yYCHHH CBOICTB KBAIPAaTHUYHON (YHKLHH OOLIEro BHIA.
BakHO, 4TOOBI 0OYUAIOIIHECs TOHSUTH, 9T0 rpaduKk QYHKIMH y = ax’+ bx + ¢ MOXeT ObITh IOTYdEeH W3
rpaduka GyHKIMHM y = ax’C MOMOIIBIO JBYX MApallIeNbHBIX TMEPEHOCOB. IIpHEMBI MOCTpOEHHs Tpaduka
¢ynkuun y = ax™+ bx + c orpabaThIBalOTCS Ha KOHKPETHBIX mpumepax. Ilpum stom ocoboe BHHMaHUE
crenyeT yAeauTh (OPMHUPOBAHUIO y OOyUArOIIMXCSl YMEHHUS YKa3bIBaTh KOOPAMHATHI BEPIIUHBI TapadoIIbI,
€e 0Cb CHMMETPHH, HalpaBJIeHUE BeTBEH mapadoJibl.

[lpn wm3ydeHuM 5TOW TEMbI MAanbHEHIIee pa3BUTHE MONydYaeT YMEHHE HAaXOAWTh MO Tpaduky
MPOMEXYTKH BO3pacTaHusi U yObIBaHUS (YHKIIMH, a TaKKe MPOMEXKYTKH, B KOTOPHIX (DYHKIHS COXpaHSET
3HaK.

OOGyuaroriuecsi 3HAKOMATCS CO CBOMCTBAMH CTEMEHHON (QYHKIMH Y=X HPH YETHOM M HEYETHOM
HaTypaJbHOM TOKa3arene n.BBogurcs mnoHsATHE KOpHS n-i creneHW. OHU MOMYYalOT NPEICTaBICHUE O
HAXO0XKJICHUM 3HAYEHUH KOPHS C TIOMOIIBIO KaIbKYJIATOPA, IPHUEM BBIPAOOTKA COOTBETCTBYIOIIUX YMEHUH
He TpeOyeTcs.

Oynknusa. CroiicTBa pynkumii. KBagparasiii TpexuieH. PaznojkeHrne KBapaTHOTO TpeXWIeHa Ha
MHOXUTETH. OYHKIUS y=ax2+Bx+c, ee rpaduk u cBorcTBa. CTeneHHas QyHKINA.

3HATD: onpenenenne GyHKIMU, 00JIACTH OMPEIETICHUS U 00J1aCTH 3HAUYCHUS (PYHKITUH, UMETh
MPEJCTaBICHUE O CBOMCTBAX (DYHKIIMHM: MOHOTOHHOCTh HauOOJIbIIEM U HAMMEHbBIIEM 3HAUeHUH (DYHKITUH,
YEeTHON M HeueTHOU (QYHKIUHU, UMETh Mpe/ICTaBlIeHHe 0 PYHKIMH y= aXx+BX+cC 0 ee rpaduke u cCBONCTBaX,
UMETh TPEICTABJICHNE O MOHSATHH CTEIIEHHOW (PYHKIIMK O CBOMCTBaX U rpaduke GpyHKIUU.

YMETb: uccnenosars pyHKIIMIO HA MOHOTOHHOCTh HanOOJIbIlIee 1 HAUMEHBIIIEe 3HAYCHHUE, TPUMEHSATh
JITOPUTM HCCIeI0BaHNs (PYHKIIMU HA YETHOCTb U CTPOUTH rpadpuku QyHKIIHA, ONIpenesaTh TpapuKu
(GyYHKIUH C YETHBIM U HEUETHBIM MOKa3aTeleM, yMETh CTPOUTh I'paduKH KBaIpaTUUHON PYHKIINU, 3aJaHHbIE
TabIU4HO U (OPMYIIOH, OMHMCHIBATH CB-Ba MO rpaduKy.

YPABHEHUS 1 HEPABEHCTBA C OJJHOM ITEPEMEHHOM

Heab: cucteMaTu3upoBaTh U OOOOIIMTH CBEJACHHUS O PELUICHUM IENbIX YpaBHEHHHA C OJHOM
IIepeMEHHOM, chOPMUPOBATH YMEHHE PelIaTh HEPABEHCTBA BHAA ax + bx + ¢>0, ax’+ bx + ¢<0, rae a#0

B aT0i1 TeMe 3aBepHIacTCs U3y4EHHE PALMOHAIIBHBIX YPAaBHEHUH C OJHOM IepeMeHHOU. B c¢Bs3u ¢
ATUM TIPOBOJHUTCS HEKOTOpoe 00O0OIIeHHE W YIIIyOJICeHHE CBeIeHWU 00 ypaBHEHMsIX. BBOISATCS MOHSTHS
IIEJIOTO0 PallMOHAIBHOTO ypaBHEHUs U ero crterneHu. OOydaromuecss 3HAKOMATCS ¢ PELICHUEM YpaBHEHUH
TPETbEH CTENEHH M YETBEPTOM CTENEHHM C IIOMOLIBIO pPAa3jOXKEHWs Ha MHOXWTEIM M BBEICHMS
BCIIOMOI'aTEJIbHOM IepeMEHHON. MeTox pelleHuss ypaBHEHMM IIyTeM BBEACHHUS BCIIOMOIATENIbHBIX
NEpEeMEHHbIX OyJeT IIUPOKO MCIIOJIb30BaThCsAd JalbHEHIIEM TpU pPELIEHHH TPUTOHOMETPUUYECKHUX,
Jorapu(pMHUUECKUX U APYTHX BUIOB YpaBHEHHI.

®opMUpOBaHHE YMEHHI pelllaTh HEPaBEHCTBA BHUA ax’+ bx + ¢>0 ax’+ bx + ¢<0, rme a0,
OCYIIECTBIISICTCA C OMNOpPOM Ha CBeAeHHs O Tpaduke KBagpaTHUHOW (YHKIMHM (HAmpaBlIeHHUE BETBEH
mapaboJIbl €€ PacIoIOKEHNE OTHOCUTETHEHO 0cHOX).

OOyuaromiyecs: 3HaKOMSTCS ¢ METOJIOM MHTEPBAJIOB, C MMOMOIIBIO KOTOPOTO PEIIAIOTCS HECIO0XKHbIE
palOHaIbHbIE HEPABEHCTBA.
Lenbie ypaBHeHHs. J{poOHBIE paliioHaIbHBIE ypaBHeHHs. HepaBeHcTBa BTOPOH CTENIEHH ¢ OJTHON
nepeMeHHON. MeTo1 MHTEpPBAJIOB.
3HATD: umeTh npesicTaBiieHUe O LEJbIX U APOOHO PAllMOHAIBHBIX YPABHEHUAX, UMETh IIPECTABICHUE O
KBaJpaTHOM HEPaBEHCTBE, 00 aJITOPUTME €0 PEeIIeHUs U O METOJIe
HUHTEPBAJIOB.
YMETb: pemats 1iensie u 1poOHO pallMOHAIBHBIC YPABHEHHUS 110 AITOPUTMY U METOJIOM BBEICHHS HOBOM
IIEPEMEHHOM; pelaTh KBaJApaTHbIE HEPABEHCTBA 10 AJITOPUTMY M METOI0OM
MHTEPBAJIOB

YPABHEHUA U HEPABEHCTBA C IBYMS ITEPEMEHHBIMU
Heab: BeIpaboTaTh YMEHHE peEIIaTh MPOCTEHIINE CHCTEMBI, COJEpKAIINe YpPaBHEHHUE BTOPOU
CTCIICHU C ABYMS NCPCMCHHBIMU, U TCKCTOBBLIC 3a/la4i C ITOMOIIBIO COCTABJICHUA TAKUX CUCTCM. B HaHHOﬁ



TEMC 3aBCpHIacMcCsa U3yYCHHUEC CUCTCM ypaBHeHI/Iﬁ C ABYMA NICPCMCHHBIMU. OCHOBHOE BHUMAaHHE YACITACTCA
CHUCTEMaM, B KOTOPBIX OJIHO M3 YpaBHEHUU MEPBOM CTETNEHH, a IPyroe BTOpoi. M3BeCTHBIN 00ydarommumMcst
CHOC06 IHOACTAHOBKHM HaAXOAHUT 34A€Ch I[anLHeﬁmee MNPUMCHCHUC W TIO3BOJIACT CBOJUTHL PCHICHUC TaKUX
CHCTEM K PEIICHUIO KBAJAPaTHOTO YPABHEHHUS.

O3HakoMJIeHHE 00YUJaIOUINXCs C IPUMEpaMH CUCTEM YPaBHEHUH C IBYMs IIEpEMEHHBIMU, B KOTOPBIX
o0a ypaBHEHHSI BTOPOW CTEMEHH, JTOJKHO OCYIIECTBISTHCS C JOCTATOYHOM OCTOPOXKHOCTHIO M OrpaHU-
YUBATHCS POCTEUIIIMMU IIPUMEPAMH.

[TpuBrieyeHre M3BECTHHIX OOydarOIUMCS TpapuKOB MO3BOJSET MPUBECTH MPUMEPHI IpaduuecKkoro
pemieHust cucteM ypaBHeHHH. C momomipio rpaduuecKux NpeACTaBICHUH MOXKHO HArjsiIHO TOKas3aTb
00y4aroIuMCsl, 4YTO CUCTEMBI JBYX YPaBHEHU C IByMsI IEPEMEHHBIMH BTOPOU CTETIEHU MOTYT UMETh OJTHO,
J1Ba, TPH, YETBIPE PELICHNS WIA HE UMETh PELICHUMN.

Pa3paboranHblii MaTeMaTH4eCcKHil ammapaT MO3BOJSET CYHIECTBEHHO PACIIMPHUTh Kiacc COAEPKATEIbHBIX
TCKCTOBBIX 3a/1a4, PCIIaCMbIX C MIOMOIBIO CUCTEM ypaBHeHHﬁ.

YpaBHeHHeE ¢ IByMsI IEpeMEHHBIMU 1 ero rpaduk. CuctemMsl ypaBHEHUH BTOpoil cteneHu. Pemenne 3agay ¢
ITOMOUIBIO CUCTEM YPAaBHEHHH BTOPOH cTeneHn. HepaBeHCTBa ¢ 1ByMS IEPEMEHHBIMU U UX CHCTEMBI.
3HATD: umets npencraBiieHue 00 ypaBHEHUAX U HEPABEHCTBAX C IBYMS EPEMEHHBIMH, CUCTEMBI
YpaBHEHU BTOPO CTETEHHU.

YMETb: paBHOCHIIbHBIE TPEOOPA30BaHMsI YPaBHEHHI U HEPABEHCTB C IBYMsI IEPEMEHHBIMU U CUCTEM
YPaBHEHHH U CHCTEM HEPABEHCTB,™ pelaTh rpaMuecKu CUCTEMbl YPABHEHUN 1 HEPABEHCTB C ABYMS
NEPEMEHHBIMHU; IIPH PEILICHUH CUCTEM YPAaBHEHUH MPUMEHSATh METO alNredpanyeckoro CIOKEHHUsI U METOA
BBEJICHUSI HOBOM MTEPEMEHHOM U TIPU PEIICHUH 3a/a4.

[NPOT'PECCUA

Heab: nate moHATHS 00 apuPMETHYECKOW W TEOMETPUUYECKOW TPOrPecCHUsX KaK YHCIOBBIX
MOCJIEeI0BATENBHOCTAX 0CO00T0 BUA.

[Tpu n3ydeHUM T€Mbl BBOOUTCS MOHATHE MOCIEI0BATEIBHOCTH, Pa3bsCHAETCS CMBICI TEPMHHA «N-U
YjieH TOCJIe0BATEIbHOCTHY, BBIpAOATHIBACTCS YMEHHE HCIONb30BaTh HHIEKCHOE O0O03HaueHue. IJTH
CBEJIEHUS] HOCAT BCIOMOTATENbHBIM XapakTep M HCHOIBb3YIOTCA [UId M3Y4EeHUs apu(pMeTH4ecKoil wu
F€OMETPUYECKOU ITPOrPECCUM.
Pabora ¢ ¢opmynamu n-ro 4jieHa U CyMMBbl HEPBBIX N WIEHOB MPOrPECCHH, TOMUMO CBOETO OCHOBHOI'O
Ha3HAYEHUS, T03BOJISIET HEOJTHOKPATHO BO3BPAIIATHCS K BRIYMCICHHUSM, TOXKIECTBEHHBIM ITPE0Opa30BaHUsM,
PEILICHUIO YPAaBHEHHUH, HEPABEHCTB, CUCTEM.

PaccmarpuBaioTcss  XapakTepHUCTUYECKHE  CBOMCTBA  apU(METHUYECKOW U  IeOMEeTPUYECKOM
IIPOrPECCUH, YTO MO3BOJISIET PACIINPUTh KPYT MPEAIaraeMbIX 3a1a4.

Apudmernueckas u, reoMmeTpuueckas mporpeccuu. @opmysbsl n — ro WieHa U CyMMBI IIEPBBIX N YJICHOB
nporpeccuu. beckoHeuHo yObIBaroIasi reoMeTpuyecKast IporpeccHus.

3HATD: umets npescTaBiieHUE O MpaBUIIe 331aHUs apU(PMETUUECKON U TEOMETPUIECKOM MPOrpeccuH,
¢dbopmyse _-ro 4jeHa nporpeccu Gopmylie CyMMBI YWICHOB apu(METHUECKON U TeOMETPUUYECKON
IIPOrPECCUH, XapaKTEPUCTUUECKOE CBOMCTBO IPOrPECCUIl M IPUMEHSTH €T0 NPU PELIEHUN

MaAaTEMAaTHYCCKHUX 3aJa4, K 0aHKOBCKHM pacucTam.

YMETDb: npumensaTs GopMyJIbl IPU PEIICHUH 3a7a4 Ha IPUMEHEHHE CBOUCTB apu(PMETHIECKON 1
T€OMETPUYECKOU ITPOTrPECCUH.

BJIEMEHThI KOMBUHATOPUKU U TEOPUM BEPOSTHOCTEN

Heab: 03HAKOMUTh OOYYAIOIIMXCSI CIOHATHSAMHU TE€PECTAHOBKH, pa3MEIIEHHs, COYETaHHs W
COOTBETCTBYIOIIUMHU (QOpMyJaMH sl MOJACYETa UX YMCIIA; BBECTH MOHSTHUS OTHOCHUTENBHOM YacTOTHI U
BEPOSTHOCTH CITYy4aifHOTO COOBITHSI.

W3ydyeHrne Tembl HaYMHAETCS C pEUICHHs 3a/lay, B KOTOPBIX TPEOYEeTCsl COCTaBUTh T€ WJIM HHBIE
KOMOWHAIIMHM DJIEMEHTOB H. MOJCYMUTATBUX 4HCIO. Pa3bscHseTcss KOMOMHATOpPHOE NpPaBUIIO YMHOXKCHUS,
KOTOpOE€ UCIIONHATCA B lalbHEHIIeM Ipy BbIBOIE (POpMYIT 1J1s OACUYETA YUCIIA TEPECTaHOBOK, pa3MellleHU i
u couetanui. [Ipu M3yuyeHHM AAHHOTO Marepuaisa HeoOXOIMMO OOpaTHUTh BHHUMAaHHE OOYdYaIOUIMXCS Ha



pasnuyme MOHATUH «pa3MELICHHUE» U «COUYETaHHe», CPOPMHUPOBATH y HUX YMEHHUE ONpPEAEsATh, O KaKOM
BUJIe KOMOMHALIMK UET peyb B 3a7aue.

B nanHol Teme oOywaromuecsi 3HaKOMSTCS C HaYaJbHBIMU CBEACHUSMHU U3 TEOPUU BEPOSTHOCTEH.
BBoasTcss mMOHATHS «ciydyallHOe COOBITHE», «OTHOCHUTENbHAs 4YacToTa», «BEPOSTHOCTb CIy4yalHOTro
coObITHs». PaccMaTpuBaloTCs CTATUCTUYECKUN W KIACCUYECKHH TMOAXOIBI K OINPENCICHUIO BEPOSTHOCTH
cllydaiiHOro coObITHs. BaxkHo oOpaTuTh BHMMaHHE O0y4arolIMXcs Ha TO, YTO KJIACCHYECKOe OIpe/esieHUe
BEPOSTHOCTH MOYKHO MPUMEHSATH TOJBKO K TaKUM MOJEISIM PEalTbHBIX COOBITHH, B KOTOPBIX BCE MCXOMbI
SIBIIIFOTCSI PABHOBO3MOKHBIMHU.

Komb6unaropnoe npasuiio ymHoxeHnus. [lepectanoBku, pazmenienusi, couetanusi. OTHOCUTeNbHas

94acTOTa M BEPOSATHOCTH CIYYaHOTO COOBITHSI.

3HATD: umets npescTaBiieHUe O MpaBHiie YMHOXKEHUS, TIPEACTaBICHUE O (paKTOpHale, O MPOCTEHIITNX

YU CJIOBBIX XapPAKTCPUCTUKAX I/IH(bOpMaI_[I/II/I, HUMCTb NPCACTABJICHUC O CBA3U MCKIAY CTaTUCTUKOMN U

TEOPUEN BEPOATHOCTEH.

YMETDb: Ha KOHKPETHBIX IPUMEPaAX UCIOJIb30BaTh OCHOBHBIE METO/BbI PEIICHUS] IIPOCTEHIINX

KOM6I/IHaTOpHI)IX 3aaa4, BbIACIIATh U UCIIOJB30BaTh CBA3H MCXKAY OCHOBHBIMU IMOHATHUAMU TCOPUHU

MHOXKCCTB U TCOpHUU BGpOHTHOCTGﬁ, 00BSCHATH HU3YUCHHBIC ITOJIOKCHUS HAa CAMOCTOATCIILHO

moA0OpaHHBIX TPUMEPAX, U3BJICKATh HEOOXOAUMYIO HH(OPMAITHIO U3 YICOHOHAYIHBIX TEKCTOB.

IToBTOpEHUe.
Hean: [ToBTopenne, 0000mEeHNe W CUCTEMATU3AIMs 3HAHWN, YMEHHI UM HAaBBIKOB 3a KypC ajreOpsl

OCHOBHO# 00111€00pa30BaTeNbHOM MIKOJBI.

[Ipu peanuzanuu paboueil mporpamMMmbl HCHONB3YETCS JOMOJHUTEIbHBIN MaTepual (BbIACICHHBIN B
CTaHJapTe KYpCUBOM) B O3HAKOMHUTEJILHOM IIaHe — «Pazfen ams TexX, KTO XO4eT 3HaTh OOJbIIe», 4YTO
CO3aeT YyCIOBUSA [UII MAaKCUM@JIBHOIO MaTE€MaTHMYECKOrO pPa3BUTHA YYAIUXCs, HWHTEPECYIOIUXCS
MPEeIMETOM, JJIsi COBEPIICHCTBOBAHUS BO3MOXKHOCTEH M CIIOCOOHOCTEW KaKJIOTO yYCHHKA.

YUEBHO -TEMATUYECKHWM IJIAH

Paznen. Tema.

Koun-
BO
4acoB

KoHnTponbHbie
paboTsl

Koneunslii pe3ynbTar

KBagparuuna
1 pyHKIUA

22

KonTponbHas
pabora Ne 1, 2

YMETDb HaxomuTh KOpPHH KBaJpaTHOTO TpeXwieHa M YMETh
packianeBaTh ero Ha MHOXUTenu YMETD crpouts rtpadux
KBaJPaTUYHOW (YHKLUUHU, HAXOIUTh MO TpaduKy IPOMEKYTKH
BO3paCTaHUs " yOBIBaHUS byHKIHH, MIPOMEXKYTKH
3HAKOMOCTOSIHCTBA, HAuOoJblllee W HAWMCHbIIEE 3HAYCHHS,
BBIUHCIISATH KOPHU N-H CTETEHU (HECIOKHBIX 3aJaHUH )

YpaBHeHusi u
HepaBeHCTBA
c OJXHOI
nepeMeHHOMI

14

KonTponbHas
pabota Ne 3.4

YMETDb pemate ypaBHEHHSI TPETbed U YETBEPTOM CTENEHU C
OJIHUM HEU3BECTHBIM C IIOMOIIBIO DPA3IOKEHHS] HAa MHOXHUTEIH,
BBEJICHUSI BCIIOMOTAaTeIbHOM HEW3BECTHOM, pemarb JIpoOHbIE
paloHalIbHbIE YpaBHEHUS, MPUMEHsS (OPMYIbl COKpPALIEHHOTO
YMHOXXEHHMSI M Pa3JIOXKEHUs  KBAJPAaTHOIO  TpeXujeHa Ha
MHOKUTEJIM, peIIaTh HEPABEHCTBA BTOPOM CTENEHU C OJHOM
NEpEMEHHOH, TNPUMEHATh Trpaduyeckoe MpPeJCTaBICHUE IS
pELICHUsT HEPaBEHCTB BTOPOM CTENEHH C OJHOW IIEPEMEHHOMH,
IMPUMEHATh METOJl MHTEPBAJIOB MPHU PEUICHUU HEPABEHCTB C OJHOMI
NEPEMEHHOM, IPOOHBIX pallMOHAIBHBIX HEPABEHCTB.

YpaBHeHust
"

17

KonTponbHas
pabota Ne 5

YMETb pemars rpaduueckd CHCTEMBbI ypaBHEHUH ; pemaTh
CUCTEMBI, COJEpKalllue OJHO YypaBHEHUE IIEPBOM, a Jpyroe —




HepaBeHCT BTOPOM CTEIEHU, CUCTEMBI JBYX YPAaBHEHHMU BTOPOM CTEIEHU C
Ba C AByMH JBYMsI [EPEMEHHBIMHU; pelarb TEKCTOBbIE 3aJaull METOJI0M
nepeMeHHbI COCTaBJICHUSI CHUCTEM YpaBHEHHI; M300pakaTh Ha KOOPIWHATHOM
MH MJIOCKOCTH MHOXKECTBO PEIIEHWH HEpPaBEeHCTB ; HW300pakaTh
MHOECTBO PEHICHUI CUCTEMBI HEPABEHCTB C JBYMs IEPEMEHHBIMU
Ha KOOPJMHATHOM IIJIOCKOCTH.
Apugmern 15 KonTponbHas YMETb wucnonp3oBaTh HMHACKCHBIE O00O3HAYEHHS; pemniaTh
Hecka pabota Ne 6 YIPaXHEHUS U 33Ja4, B TOM YHCJIE IPAKTUYECKOIO COAEPIKAHUS C
nporpeccHst HENOCPEJICTBEHHBIM IPUMEHEHUEM H3Y4aeMbIX (OpMYI U CBOMCTB
apuMeTUIECKON U TEOMETPUUYECKON TTPOTPECCHH.
INeMEHTE 13 Kontponbnas 3HATb u mnoHmMaTh KOMOWHATOPHOE TMPABUIO YMHOXKEHUS,
KOMOHMHATO . .
pHIKH 1 pabota Ne 7 dbopMyIIBI YKCIIa TIEPECTAaHOBOK, pa3MmenieHui, couerannii .YMETD
TeopHH pelmaTe yNpakHEHHWs W 3aJaud, B TOM 4YHCIIE MPaKTUYECKOIO
BEPOSITHOCT COJIEp)KaHUsl C HENOCPEICTBEHHBIM IPUMEHEHHEM HM3Yy4aeMBbIX
el dbopmyn; YMETD pemats ynpaxxHeHus W 3adadd, B TOM YHCIIE
IPAKTUYECKOIO COAEPKAHMSI C HEMOCPEICTBEHHBIM IPUMEHEHUEM
n3ydaeMbIX Gpopmy
IloBTOpEeHU 21 Hrorosas YMeTb BBINONHATH IEHCTBUSA C MHOTOYJICHAMH, TPOOHBIMH
e KOHTPOJIbHAS paloHaIbHBIMU BBIPAXKEHUSIMH; IPUMEHSATH POPMYJIbI
pabora COKpAILIEHHOTO0 YMHOXEHUS; YIIPOILIATh BBIPAXKEHHUS, COJIEpIKalIIe
KBaJPaTHbIE KOPHU; PACKJIA/IBIBATh HA MHOXKHUTENIH Pa3INYHbIMU
crioco0amu. YMETh peliaTth ypaBHEHHUS C OAHOM epeMeHHON 1
CHUCTEMBI YPAaBHEHUM C IBYMs IEPEMEHHBIMU; PEIIATH 3a7a4t C
MIOMOIIbIO COCTABJICHUS YPABHEHMS MJIM CUCTEMBI YPAaBHEHUH €
JIBYMs IEPEMEHHBIMU. Y METh PEIIaTh HEPABEHCTBA U CUCTEMBI
HEPaBEHCTB C OJIHOU NMEPEMEHHON. YMETh CTPOUTH Ipaduku
GyHKUMH; MccaenoBaTh (YHKINIO HA MOHOTOHHOCTB; HAXOIUTh
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA; 00JIaCTh OMpeieleHus U 001acThb
3HayeHui pyHKuuu. Pemarp TeKCTOBBIC 3a0a4H.

B pe3yastare usyuenust Matematuku TPEBOBAHUSA K YPOBHIO IOAT'OTOBKH

BBIITYCKHHUKOB

YUEHUK 00/1)HCEeH 3HATH/IOHMMATD'

CYILIECTBO MOHSTHSI MAaTEMAaTHYECKOIO JIOKa3aTENIbCTBA: IPUMEPBI I0KA3aTENbCTB;

CYILIECTBO MIOHSITHS AITOPUTMA; IPUMEPHI AJITOPUTMOB;

KaK HCIIONB3YIOTCS MaTeMaTruueckue (popMyiibl, YpaBHEHHUS] U HEPABEHCTBA; MPUMEPbl MX MPUMEHEHUS UL
pelIeHNs MaTeMaTHIYECKUX 1 MPAKTUYECKUX 33/1a4;

KaK MaTeMaTH4YeCcKH OIpeieIeHHbIe (DYHKIIMH MOTYT OIMMCHIBATh PeaTbHbIC 3aBUCHMOCTH; TIPUBOIUTH MIPHMEPHI
TaKOr'o OMUCAHHU;

KaK MOTPEOHOCTH MPAKTUKH MPUBEITH MATEMATHYECKYIO HAYKy K HEOOXOIMMOCTH PaCIIMPEHNS TIOHSTHS YHCTIa;

BEPOSITHOCTHBIM  XapakTep MHOIMX 3aKOHOMEPHOCTEM OKpYXKAlOIIEro Mupa; IPUMEPbl CTATUCTHUYECKUX
3aKOHOMEPHOCTEH U BBIBOJIOB;

KakuM 00pa3oM TeoMEeTpUsl BO3HMKJIA W3 MPAKTHYECKUX 3a1ad 3eMJIeMepHs; IMPUMEpPbl T€OMETPUUYECKUX
OOBEKTOB U YTBEPKICHUH O HUX, BAXKHBIX IS IPAKTHKY;

CMBICIT MJICAIM3AlM, I[O3BOJIIOIICH pellarh 3aJa4d PEATbHOM JEWCTBUTEIBHOCTH MAaTeMATHYECKUMU
METO/IaMH, IPUMEPBI OIIMOOK, BOSHUKAIOIIMX MPH WCaTN3aLHY;

AJITEBPA

yMeThb

COCTABIISITh OyKBEHHBIC BBIpAKEHHS W (OPMYIBI O YCIOBHSIM 3a7ad; OCYIIECTBISITH B BBIPAKEHUSX U
(hopMymax YHCIOBBIE TOJICTAHOBKH U BHITOIHSATH COOTBETCTBYIOIIHE BHIUKCIICHHSL, OCYIIIECTBIIATH ITOJCTAHOBKY
OJIHOTO BBIPKEHUS B JIPYTOE; BEIPAKATH 13 (POPMYIT OJTHY IIEPEMEHHYIO YepE3 OCTATBHBIE;

BBINIOJIHAT OCHOBHBIE JICMCTBUSI CO CTENEHSMUA C LEIbIMMA TIOKa3aTesiMd, C MHOTOWIEHAMH M C
anreOpayecKUMU  JpOOSIMU;  BBIMOJHSITH ~ Pa3ioKEHWE MHOTOWIEHOB Ka MHOMKMTENHM;  BBIIOIHATD
TOXJICCTBEHHBIE MPE0OPA30BaHNS PALIOHATIBHBIX BBIPAKCHHUIA:

MPUMEHSTh CBOWCTBA apr(IPMETHUESCKHMX KBAJPATHBIX KOPHEH IS BBIUKMCIICHWS 3HAYCHWH W TpeoOpa3oBaHUiA
YHCIIOBBIX BBIPAYKEHHI, COJIEPKALX KBAJPATHbIE KOPHY;

peliaTh JIMHEHHbIC, KBAJpaTHbIC YPAaBHEHUS! U PAllMOHATBHBIE YPaBHEHMUSL,,CBOIAIIMECS K HUM, CUCTEMBI JIBYX



»

«

JIMHEMHBIX YPABHEHWUM Y HECIIO)KHBIC HEJIMHENHBIE CUCTEMBI;

peLIaTh JIMHEWHBIC ¥ KBAJPATHBIC HEPABEHCTBA C OZHOM IIEPEMEHHOM U KX CUCTEMBIL;

peliaTh TEKCTOBbIE 3a/1a4un aredpalyecKuM METOI0OM, MHTEPIIPETHPOBATh MOMyYeHHbIH Pe3y/IbTaT, IPOBOIUTh
0TOOp pereHHH, cX01s 13 (POPMYIUPOBKHU 33/1a4H;

M300paKaTh YKCIIa TOUKAMH Ha KOOPAWHATHOM TIPSIMOIA;

ONPEZIENATh KOOPJMHATHl TOUKHM IUIOCKOCTH, CTPOUTh TOYKM C 33JaHHBIMH KOOPAMHATAMHU; H300paKaTh
MHOYKECTBO PEIICHUI JITHEHHOTO HEPABEHCTBA;

pacrio3HaBaTh apuPMeTHIECKUE U TEOMETPUYECKHIE POTrPECCHH; PEIaTh 3a1a4k C IPUMEHEHHEM
(hopMyBI 00ITIero*4ieHa ¥ CyMMBI HECKOJIBKUX TIEPBBIX YWICHOB;

HAaxOIUTh 3Ha4YeHWs (DYHKIMH, 3a7aHHON (OopMyIor, TaOmuiel, rpadMKoM IO €€ apryMeHTy;, HaXOWUTh
3HAYEHHE apryMeHTa M0 3HAYEHUIO (PYHKIIUH, 3TaHHOM rpahKOM WITH TaOJULIeH;

OTIpEeNeNsTh CBOMCTBA (DYHKIMHM TIO0 ee rpaduKy; MpUMEHSTh rpaduveckue TpeacTaBiICHUs MPU PEIICHAN
YPaBHEHMIA, CHCTEM, HEPABEHCTB;

OIMCHIBATh CBOMCTBA M3YyUYCHHBIX (DYHKIWMIA, CTPOUTH UX TPadHKH;
HCNOJIL30BATH MNPUOOpeTeHHbIe 3HAHUSA W YMeHHMs B TPAKTHYECKOH [1esiTeIbHOCTH U
NOBCEIHEBHOM KH3HHU UL

BBITIOJTHEHUSI pacyeToB N0 (opMysIam, COCTaBIeHUs (POPMYI1, BBIPAXKAIOIIMX 3aBUCHMOCTH MEXITy pPeaTbHbIMU
BEJTMUMHAMU; HAXOXKIEHUSI HY>KHOM (DOPMYIIBI B CIIPABOYHBIX MaTepraiax;

MOJICTTMPOBAHKS TIPAKTUYECKUX CUTYAIMIA ” UCCIIEAOBAHUM TIOCTPOSHHBIX MOJIENIEN C MCTIOIIB30BAHMEM arliapaTta
anreOpsI;

ONMCAaHUs 3aBHCUMOCTEH MeXTy (HM3MYECKUMH BEIMYMHAMU COOTBETCTBYIOUIMMHU (hopMmyramMu IpH
MCCIIEZIOBAaHNH HECIIOXKHBIX MPAKTHYECKUX CUTYaLIUiL;

MHTEPIPETALMH TPpa(UKOB peaTbHBIX 3aBUCUMOCTEN MEKTy BETMUYMHAMU; KOMOMHATOPHBIX 3a]1a4, BBIACTSATH U
HCIIOJIb30BATh CBSA3H MEXAY OCHOBHBIMU MOHSATUSIMHU TEOPUH MHOXKECTB U TEOPUH BEPOSTHOCTEH, OOBSICHSTD

U3y4YCHHBIC TTOJIOKEHUS Ha CAMOCTOSATEIHHO 1MO100PaHHBIX IPUMEPAX, U3BJIEKAaTh HEOOXOJUMYIO
uHpOpMaLKIO U3 y4eOHOHAYYHBIX TEKCTOB.

KanengapHo-remaTudeckoe mjiaHupoBanue 9 kiace

Ne HaumeHoBaHue pa3jaesa K-Bo | ara TpeooBanusi K ypoBHw | Jlomammnee
n/n | nporpamMmsl 4yaco | MpoOBeleHH | MOATOTOBKH YYAIUXCS | 3aJaHUs
Tema ypoka B |
KBaapatuunas pynxuus (22
yaca)
1-2 OYHKIIMU U UX CBOWMCTBA 2 3HATD nousartue
YHKLUH U APYTYIO
(GYHKIIMOHATBHYIO
TEPMHUHOJIOTHUIO.
3 OYHKIIMY U UX CBOWCTBA 1 YMETb npaBusibHO
yIOTpeOIIATh
(G YHKIIMOHATBHYIO
TEPMHUHOJIOTHIO,
MOHUMATh €€ B TEKCTE, B
pevH yuuTens, B
4-5 OyYHKIMU U UX CBOKCTBA 2 (GopmynupoBke 3a1ay;

HAXOJWTh 3HAUCHUS
GyHKINHA, 3aTaHHBIX
dbopmymoii, TabnuIe,
rpagukoM; pemniaTh
00paTHyIo 3a7auy.




KBanpatHblii TpexuieH

S3HATD nonsitue
KBaJPaTHOTO TPEXUJIeHA ,
bopMyITy paznokeHus
KBaJPaTHOTO TPEX4JIeHa
Ha MHOXkuTenmu. YMETD
BBIJICNIATH KBaJIpaT
JBY4JIEHA U3 KBaJIPaTHOTO
TpeX4JieHa, pacKIaIbIBaTh
TPEXUJIEH HA MHOXKHUTEIHU

KBanpaTHslil TpexusieH.
Paznoxxenue kBapaTHOTO
TPEXUWIEHA HA MHOKUTEIIN.

3HATD nonsitue
KBaPaTHOTO TPEXUJICHA ,
dbopMyTy paznokeHus
KBaJPaTHOTO TPEX4JIeHa
Ha MHOkutenu. YMETD
BBIJICIIATH KBaJIpaT
JIBY4JIEHA U3 KBaJIPATHOTO
TpeX4JieHa, pacKIaIbIBaTh
TPEXUJIEH HA MHOXKHUTEIHU

10

Koumponvnas paboma Nelno
meme «Keaopammuwiii mpexuien»

YMETD HaxoauTh KOpHU
KBaJIpaTHOI'O0 TPEXWIEHA U
YMETh PACKJIaAbIBATh €TO
HAa MHOXUTCIIN

11

12

OyHKIUSA
y= ax?, ee rpaduK U cBOKCTBA

3HATD u nmoHumMarh
byHKIMU y = ax?, ux
CBOMCTBA U OCOOCHHOCTH
rpaduKoB

YMETD crpouTts rpaduk
bynkuuu y = ax?

13

14

15

I'paduku Gyskmmii
y=ax’+nuy=a((x—m)?

3HATD u nonumath
byakumm y = ax? + nu
y=a (x—m)? ux
CBOICTBa U OCOOEHHOCTH
rpaduKoB.

YMETD ctpouthb
rpaduku GyHKIMHA y =
ax? + nu

y=a(x—m)’
BoeinonHaTh ipocTeinme
npeoOpazoBaHus
rpauKoB

16

17

18

[TocTpoenue rpaduka
KBaJpaTUYHON (yHKITHH

3HATD, uto rpadux
byakuun y = ax? + bx + ¢
MOYET OBITh MOJTY4EHUHN
u3 rpaduka QyHKIIUU y =
ax’? ¢ IOMOILBIO IBYX
napasuleJIbHBIX TIEPEHOCOB
BJIOJIb OCEN KOOPAMHAT.
YMETD crpouts rpaduk
KBaJPaTUYHOUN (DYHKIIHH,
HaxOJUTh IO TpaduKy
POMEKYTKH
BO3pacTaHus U yObIBaHUS
(GyHKLINHU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA,
HauOobIIee U
HauMEHbIlIee 3HAYCHUS




19

20

21

Crenennas ¢pynkuus. Kopens n-
! CTETICHU

3HATD cBoiicTBa
CTENEeHHON (QYHKIINH C
HATypaJIbHBIM
MoKa3aresiem, MOHITHE
KOpHS N-U CTEIICHHU.

YMETD nepeuncniars
CBOMCTBA CTEMEHHBIX
(GyHKIUH, CXeMaTH4YeCKU
CTPOUTH rpaduKu
byHKIHH,

YKa3bIBaTh OCOOEHHOCTH
rpauKOB, BEIYNCIATH
KOPHH N-H CTETICHU
(HECTIOXKHBIX 3aJIaHui)

22

Koumponvnas paboma Ne2 no
meme «Keaopamuunas

dyHryusay

YMETD crpouTts rpaduk
KBaJPaTUYHON (DYyHKIIHH,
HaxOJUTh IO TpaduKy
IPOMEKYTKH
BO3pacTaHus U yObIBaHUS
(GyHKLINHU, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
HauOobIIee U
HauMEHbIIIee 3HAYEHUS,
BBIYKCIIATh KOPHU N-11
cTeneHu (HECIOXKHBIX
3a/IaHMiN)

YpaBHeHNsI M HEPABEHCTBA
¢ ogHoI1 nepemenHoi (14
4acoB)

23

24

Ilenoe ypaBHeHUE U ero
KOpHU

3HATD nonsitue uenoro
paloOHAIBHOTO
YpaBHEHUS U €ro
CTENEHU, TPUEMBI
HaXO0XIECHUs
MPUOJIMKEHHBIX
3HAYCHUI KOPHEH.
YMETbD pematp
YpaBHEHUS TPETbEN U
YETBEPTOU CTETIEHU C
OJIHUM HEU3BECTHBIM C
MTOMOILBIO PA3JIOKEHUS Ha
MHOXKHUTEJH

25

26

VYpaBHeHUsI, TPUBOIUMBIE K
KBaJIpaTHBIM

3HATD nossaTue 11enoro
palroOHAIBLHOTO
YPaBHEHUS U €r0
CTEINEHU, METO/1 BBEJCHUS
BCIIOMOTaTEJIbHON
[IEPEMEHHOM.

YMETbD pematp
YpaBHEHUS TPETbEN U
YETBEPTOU CTETIEHU C
OJIHUM

HEHU3BCCTHBIM C ITIOMOIIBIO
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27

BBEIECHUA
BCIIOMOTaTEILHON
HEU3BECTHON

28

29

30

JlpoOHBbIE parMoHaNIbHbIE
ypaBHEHHUS

3HATD o apoOHBIX
palMOHATIBHBIX
ypaBHEHHSIX, 00
0CBOOOXKIIEHUU OT
3HaMeHaTeJs PH
pElICeHNU YpaBHEHHUIA.
YMETD pemats npo6HBIE
paluoHaIbHbIe
ypaBHEHUS, TPUMECHSISI
(bOpMYyIIBI COKpAIIEHHOTO
YMHOXXEHUS U
pa3noKeHus: KBaJIpaTHOTO
TpeX4JeHa Ha MHOXKUTEIN

31

32

Pemenue HepaBeHCTB BTOPOi
CTEIEHU C OJTHOU IIEPEMEHHOMN

3HATD nonsitue
HEPaBEHCTBA BTOPOU
CTEIIEHH C OTHOMI
MIEPEMEHHON U METOJIbI UX
peuieHusl.

YMETD pemats
HEpPaBEHCTBA BTOPOM
CTEIIEHU C OJTHOU
MEPEMEHHOM, TPUMEHSITh
rpaguueckoe
MIPEACTABICHUE IS
pelIeHusl HEPaBEHCTB
BTOPOM CTENEHU C OJTHOU
MIEPEMEHHOMN

33

Pemienue HepaBeHCTB

YMETD npumeHsTh

34

35

MCTOAOM MHTCPBAJIOB

METO]I UHTEPBAJIOB IIPU
pELIEeHNH HEPABEHCTB C
OJIHOM IIEPEMEHHON,
JPOOHBIX PalIMOHAIBHBIX
HEPABEHCTB

36

Koumponvnas paboma Ne 3 no
meme « Ypasnenus u
HepaseHcmea ¢ 0OHOU
nepemeHHoU»

YMETD pemats
YPaBHEHHUS U HEPABEHCTBA
C OJTHOM IIEPEMEHHOMN

YpaBHeHUs M HEpaABEHCTBA
¢ IBYMs NepeMEeHHbIMH
(17 yacoB)

37

AHanu3 KOHTPOJIBLHON PabOTHI.
VYpaBHeHUs ¢ IByMs
NIEPEMEHHBIMH U €T0 rpaduk

3HATD u nonumars
ypaBHEHHUE C ABYMS
MEPEMEHHBIMU U €T0
rpaduk. YpaBHEeHHE
OKPY>KHOCTH

38

Cucremsl 1BYX




39

I'paduaeckuii ciocod pemeHus
CUCTEM ypaBHEHHUS

YpaBHEHUI BTOPOU
CTEMEHHU C ABYMsI
IIEPEMEHHBIMU U
rpadgudeckuii crocod ux
pelIeHus.

YMETbD pematp
rpadu4ecKu CUCTEMBI
ypaBHEHUU

40

41

42

43

Pewrenue cucreM ypaBHeHUs
BTOpPOM CTETEHU

3HATD cucremsl 1Byx
YpaBHEHU BTOPOU
CTEIECHHU C IBYMs
IIEPEMEHHBIMU U METOJIbI
UX PEILICHNUS.

YMETD pemats
CUCTEMBI, COACPKAILNE
OJIHO YpaBHEHUE IEPBOU,
a Ipyroe — BTOpOi
CTEIEHU, CUCTEMBI IBYX
YpaBHEHUHU

BTOPOU CTEIIEHHU C JBYMS
IIEPEMEHHBIMU

44

45

46

47

48

Permrenue 3agad ¢ mOMOIIBIO
CUCTEM ypaBHEHUH BTOPOU
CTETICHH

—t | | | | e | e [ [

3HATD n nonumars
CUCTEMBI IByX YPaBHCHUH
BTOPOM CTENEHU C ABYMS
MEePEMEHHBIMU U METO]IbI
UX pELIEHUS.

YMETD pemats
TEKCTOBBIE 3a/1a41
METOJIOM COCTABJICHUS
CHCTEM ypaBHEHHUI

49

50

HepaseHctBa ¢ 1Byms
IIEPEMEHHBIMU

HNwmets npencrasiaeHue o
pELIEHUN HEPABEHCTB C
JIBYMsI IIEPEMEHHBIMHU.
YMETD u3o6paxats Ha
KOOPAMHATHOU INIOCKOCTH
MHO>KECTBO PEIICHUI
HEPaBEHCTB

NmeTs ipeacTaBiieHuE o

51

52

CucreMbl HEPaBEHCTB C JBYMSI
MepeMEHHBIMU

pEUIEHUN CUCTEMBI
HEPaBEHCTB C JBYMs
NepEeMEHHBIMHU.

YMETbD u3ob6paxats
MHOX€ECTBO pELICHUN
CHUCTEMBI HEPABEHCTB C
JIBYMsI [IEPEMEHHBIMU Ha
KOOPAMHATHOW INIOCKOCTH

53

Konmponvnas paboma Ne 4 no
meme « Cucmemvl ypagHeHuul u
Hepagencme

YMETD pemats cucteMsl
YpaBHEHUM, CUCTEMBI
HEPaBEHCTB U 3a/1a4H C
IIOMOUIBIO CUCTEM
YPaBHEHUU C ABYMsI
IIEPEMEHHBIMU

Apudmernyeckas u
reoMeTpu4ecKasi Iporpeccuu
(15 yacoB)




54

AHanu3 KOHTPOJIBHOU PabOTHI.
ITocenoBaTenbHOCTH

3HATD u noHumarn
MTOHATHUS
[IOCJIENOBATEILHOCTH, N-
ro 4jeHa
MOCJICA0BATEILHOCTH.
YMETD ucnonp3oBaTh
MHIEKCHBIE 0003HAYEHU

55

56

57

Omnpenenenue apuhMeTHIESCKOM
nporpeccuu. @opmyiia n-ro
YJIeHa apu(PMeTHIeCKOM
porpeccuu

S3HATD u noHuMars:
apudMeTHuecKas
MPOTPECCUs — YUCIOBAs
MOCJIENOBATEIHLHOCTh
oco0oro Buja.

YMETbD pemath
yIIpaXHEHUS U 3a/1a4M, B
TOM YHCJIE
MPAKTUIECKOTO
coJIepKaHus C
HETNOCPEICTBEHHBIM
NPUMEHEHHEM U3y9aeMbIX

hopmyr

58

59

60

dopmyna cyMMBI N IEPBBIX
YJICHOB apu(hMETHUECKOM
porpeccuu

3HATD n nonumars
(bopMyIBI N TEPBBIX
YJICHOB apu(PMeTHIeCKOI
IPOTPECCUH.

YMETbD pematp
yIIpaXHEHUS U 3a/1a4M, B
TOM YHCJIE
IPaKTUYECKOTO
CoJlepKaHus ¢
HETOCPEACTBEHHBIM
NPUMEHEHUEM H3Yy4aeMbIX

(opmys

61

Konmponvnas paboma Ne 5
«Apugpmemuyeckan
npozpeccusy

YMETD pemate 3aganust
Ha MPUMEHEHHE CBOMCTB
apupMeTHUIeCKOn
POTPECCUU

62

63

64

Onpenenenue
reOMETPUYECKOMN
MIPOrPECCHUHU.

@®opMyiia n-ro 4wieHa
r€OMETPUYECKON ITPOTrPECCUU

S3HATD u nmosnmars:
reoMeTpHYecKast
MIPOTPECCHS — YUCIIOBAS
MOCICA0BATEILHOCTh
0co00ro BUa.

YMers pemiath
YIPaKHEHHS U 33]]a9H, B
TOM YHCIIC
MIPaKTUYECKOTO
CoJIepKaHus C
HEIOCPEICTBEHHBIM
MPUMEHEHHEM U3Y4aeMbIX

hopmy

65

66

®opMyita CyMMBI h IIEPBBIX
YJIEHOB T€OMETPUYECKOM
IIPOrpeccuu

S3HATD u noHumars:
reoMeTpuyecKas
MPOTPECCUsi— YUCIIOBAS
MOCJIENOBATEIHLHOCTh
oco0oro Buja.

YMmeTts pemath
yIIpaXHEHUS U 3a/1a4M, B
TOM 4YHCJIE
MPAKTUIECKOTO
coJIepKaHus




67

C HCITOCPCACTBCHHBIM
IMPUMEHCHUEM HU3YUACMBIX

bopmyn

68

Koumponvnas paboma Ne 6 no
meme «I eomempuueckas
npozpeccusy

YMETD npumensTs
(GbOopMyJIBI N-TO YICHA U
CYMMBI N TIEPBBIX YICHOB
reOMETPUYECKOMN
IPOTPECCUU PU
pelIeHnH 3a1au

DJIeMeHTbl KOMOMHATOPUKH
U TEOPUH BEePOSATHOCTEM
(13 yacoB)

69

70

DneMeHTHl KOMOMHATOPUKH.
[Tpumeps! KOMOMHATOPHBIX
3aja4

3HATD u nonumath
KOMOWHATOPHOE MTPaBHJIIO
YMHOXKEHHS, OPMYITBI
YHClia IEPEeCTaHOBOK,
pa3MeIlleHni, CoOueTaHu

71

72

[TepectanoBku

YMETbD pematp
yIpaXKHEHUS U 3a]1a44, B
TOM YHCJIE
MPaKTUYECKOTO
coJlepKaHus ¢
HCIMMOCPCACTBCHHBIM
NPUMEHEHHUEM H3Y4aeMbIX

(opmys

73

74

Pa3smenienus.

YMETbD pematp
YIpaXKHEHUS U 331244, B
TOM YHCIIE
MPaKTUYECKOTO
coJlepKaHus ¢
HCIMMOCPCACTBCHHBIM
NPUMEHEHUEM H3Y4aeMbIX

(bopmys

75

76

77

Coueranus.

YMETbD pemath
yIpaXKHEHUS U 331244, B
TOM YHCJIE
MPaKTUYECKOTO
CoJIepKaHus €
HCIMMOCPCACTBCHHBIM
NPUMEHEHUEM H3Yy4aeMbIX

dopmyn

78

79

80

HavansHbie cBeIeHUS U3 TEOPUH
BepoATHOCTEN. OTHOCUTENbHAS
9acToTa CIy4alHOTO COOBITHSI.
BeposiTHOCTh paBHOBO3MOKHBIX
COOBITHH.

3HATD n nonumars
TEOPUH BEPOATHOCTEH.
YMETh:

- BBIYUCIIATD
BEPOSITHOCTH;

- CIOJI30BaTh (hOPMYJIbI
KOMOWHATOPUKH

81

Koumponvnas paboma Ne 7 no
meme «nemenmol
KOMOUHAMOPUKU U Meopuu
BEPOSIMHOCMEN»

YMETD pemats 3agauu,
UCITIONB3Ys (POPMYJIBI
KOMOWHATOPUKH U TEOPUHU
BEPOSTHOCTEM

IoBTOpenue (21 yac)




82

83

AHanu3 KOHTPOJILHOU PabOTHI.
[ToBTOpeHue. Beruucnenus.

YMETD Haxoautb
3HAYEHUS YHCIOBBIX U
OYKBEHHBIX BBIPAKCHHM.
[TpumensaTs GpopmMyIibl n-
'O 4JIeHa ¥ CYMMBI
apudMeTUIECKOn 1
F€OMETPUYECKOU
IPOrpeccuu

84

85

86

[ToBTOopenue. ToxnecTBEHHBIE
npeoOpa3oBaHMs.

YMETh:

- BBITIOJIHATD JIEHCTBUS C
MHOTOYJICHAMH,
TPOOHBIMU
panroOHATEHBIMHU
BBIPAXCHUSIMU;

- MPUMEHSATH HOPMYJIBI
COKpAIIEHHOTO
YMHOXKEHUS;

- YOPOIIATh BEIPAXKEHUS,
coJiep KaIIe KBapaTHbIC
KOPHH,

- pacKJIaJbpIBaTh
MHOTOYJICH Ha
MHOXHTEIH Pa3InIHBIMH
crioco0amu

87

88

&9

90

IToBTOpeHue. YpaBHeHUS U
CHUCTEMbI YPAaBHEHUU.

YMeTh pemiath ypaBHEHUS
C OJTHOM IIEPEMEHHOU U
CHUCTEMbI YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU;
peuaTh 3aa4u C
MOMOIUIbIO COCTABIICHUS
YPaBHEHUS WU CUCTEMBI
YPaBHEHUU C ABYMsI
EPEMEHHBIMU

91

92

IToBTOpenue. YpaBHeHUS U
CHUCTEMbI YPaBHEHUHU.

93

94

95

IToBTOpEHUE.
Hepagencraa.

[ N [ Y U R

YMETbD pematp
HepaBeHCTBa N CUCTCMBbI
HEPABEHCTB C OJHOMN
MIEPEMEHHOMN

96

97

98
99
100
101

[ToBTOpEHME.
OyHKIUN.

YMETh:

- CTPOUTH IpaduKu
yHKUMH;

- ACCIIEZI0BATh (PYHKIIUIO
Ha MOHOTOHHOCTb;

- HaXOAMUTh MPOMEXYTKU
3HAKOIIOCTOSIHCTBA;

- 007acTh orpeeNeHus 1
001aCTh 3HaUEHU

byHKIIMN

102

Hmoeosas konmponvhas
paboma.

YMETD pemate 3ananust
M3Yy4YEHHOMY MaTepuany




