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IlosicHuTeILHAA 3aIIHCKA.

PaGouas mporpamma no anredpe Ay 9 kinacca cocTaBieHa Ha OCHOBE
aBTOPCKOM MPOrpaMMbl MpeaMeTHON JMHUM cucteMbl Y MK «AnroputMm ycnexa» mo
anreope 7-9 xmaccoB A.I'. Mepansk, B.b. [lononckuii, M.C. SIkup, B COOTBETCTBUU C
TpeOOBaHUSMU K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMBbl,
HalpaBlieHa Ha JOCTI)KCHHE YYallUMHUCS JIMYHOCTHBIX, METANpEeAMETHBIX U
MPEIMETHBIX PE3yIBTATOB TI0 anredpe.

Hcnonb3yembrit YMK Brutouaetr: yuyeOHHMK 7151 00111€00pa30BaTEIbHBIX KJIACCOB
Anrebpa. 9 knacc. A.I'. Mepansk, B.b. Tlononckuit, M.C. Sxup . — M.: Benrtana-I'pad,
2019, nunaxtuyeckue matepuansl, A.I'. Mepansk, B.b. [Tonouckuii, E.M.PabunoBwuy,
M.C. Axup .

VYueonsriit mman MbOY COII Nel4 anrebpa 9 kiacc.

Yueono-memamuueckoe naanupoeanue

No | Haumenosanue paziesion Bcero ®DopMBbI KOHTPOJIsI
4acoB

1 | HepaBeHcTBa 35 KonTponpnas padora Nel

2 | KBaaparuunas QyHKIus 15 KonTponwsnas paboraNe2
lnmonyronue 50

3 | DneMeHTHI NPUKIATHON MaTeMaTUKH Kontponbnas padorta Ne3

4 | UucnoBkle OCIIe0BaTEIbHOCTH KonTpoabsnas pabora Ned

5 HOBTOpeHI/Ie TpeHnpoBoYHas 3K3aMEHAIMOHHAs paboTa
Hroro

Coaep:xkanmne Kypca aaredopsnl

1. Hepasencmea.

HuciioBple HEpABEHCTBA M UX CBOMCTBA. [IOUWJIEHHOE CIIOKEHUE U YMHOMXKCHHUE
YUCJIOBBIX HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJJHON MEPEMEHHOMN U UX CUCTEMBI.

OcHoénas yenb — O3HAKOMUTH YYAIIUXCA C MPUMEHEHHE: HEPaBEHCTB s
OIICHKH 3HAYEHUI BhIpAKEHUH, BRIPA0OTATh YMEHUE PEIIaTh JMHEHHbBIC HEPABEHCTBA C
OJIHOM NEPEMEHHOW M MX cucTeMbl. CBOMCTBA YMCIOBBIX HEPABEHCTB COCTABIIIOT TY
0a3y, Ha KOTOPOl OCHOBAHO pEIIECHUE JTIMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.
TeopeMbl 0 TOWICHHOM CIIOKEHUU U YMHOXEHUU HEPABEHCTB, HAXOAUTh IPUMEHEHUE
IIPU BBINOJHEHUU IPOCTEUIINX YNPAKHEHUM HA OLEHKY BBIPAXKEHUM II0 METOLY
rpaHull. BBoasTcss MOHATUS aOCOIIOTHOM MOrPEIIHOCTH U TOYHOCTH MPHUOIMKEHUS,
OTHOCUTEJIBHOW TMOTPEIIHOCTH. YMEHHUS IPOBOJIUTH ACAYKTUBHBIE PACCYKICHUSA
MOJYyYarOT pPa3BUTHE KaK IPU JOKA3ATEIbCTBAX YKA3aHHBIX TEOPEM, TaK U NPHU
BBINIOJIHEHUM YIIPaKHEHUHN Ha J0KA3aTeJIbCTBA HEPABEHCTB.

B cBa3u ¢ penieHneM JIMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHO: HAeTCs




MOHATHE O WYHCJIOBBIX MPOMEKYTKaX, BBOAATCS COOTBETCTBYIOIIME HA3BaHUS U
0003HaUYEHU.

PaccmoTtpennio cucteM HEpaBeHCTB OAHOW MEPEMEHHOM NPEAIIECTBYET O3HAKOMIICHUE
yUalluxcsl ¢ MOHIATUAMHU NEpecedyeHuss U 00beIUHEHUSI MHOKECTB.

IIppy pemeHun HEPABEHCTB  MCIOJB3YKOTCA  CBOMCTBA  PAaBHOCWIBHBIX
HEPABEHCTB, KOTOPbIE Pa3bsCHAIOTCS Ha KOHKPETHBIX Ipumepax. Ocoboe BHHUMaHME
ClleZlyeT yAeIuTh OTpaOOTKe yMEHHUs pellaT MpOoCTEHIINe HEepaBeHCTBAa BHAA ax>b,
ax<b, OCTaHOBUBUINCH CIIELIUAIBHO Ha cllydae, koraa a <0.

B »T0i1 TeMe paccmaTpuBaeTcs TaKKe PELICHUE CHUCTEM JBYX JIMHEHHBIX
HEPABEHCTB C OJHOM NEPEMEHHOM, B YAaCTHOCTH TaKMX, KOTOPBIE 3allUCAaHbl B BHJE
JBOMHBIX HEPABEHCTB.

2.Keaopamuunasa pynkyus.

Oyukuus.  CpoiictBa Qynkumit. Ksagpatneiii  Tpexunen. Pasnoxenwue
KBa/IPATHOTO TpEXWwIeHa Ha MHoxkuTend. OyHkmus y = ax? + bx + ¢, ee cBoiicTBa n
rpaduk. CreneHHas GyHKUUS.

Ocnoenas yenb — PACIIUPUTH CBEJEHUS O CBOMCTBaX (PYHKUMH, 03HAKOMHTb
y4YaIUXCcsl CO CBOMCTBAMH U rpaMKOM KBaJIpaTUUHON QyHKIMH. |

B Hauane tembl cucTteMaTH3UMpYIOTCS cBeleHUs o (QyHkuusx. [loBropsitorcs
OCHOBHBIE TOHATHUS: (YHKIMS, apryMeHT, 0o0JacTh onpeaenacHuss QpyHKUUHU, rpaduk.
JlatoTcsi TOHATHA O BO3PACTaHUU U yOBIBaHUU GyHKIMH, MPOMEXYTKaxX
3HAKOIMOCTOSIHCTBA. TeM caMbIM co3ziaercs 0a3a [ yCBOSHHs CBOMCTB KBapATUYHOM
U CTENEeHHOM (QYHKIMH, a Taike JUIsl AajbHeimero yriayoneHus (QyHKIHOHAIBHBIX
MPEICTAaBICHU MTPH U3YyUEHUH Kypca ajreOpsl U Hayall aHaJIn3a.

N3ydyenne kBagpaTuyHOW (QYHKIMHU HAUMHAETCS C PACCMOTPEHUSI PYHKIMH Yy =
ax°, ee CBOHCTB M OCOOCHHOCTEH Tpaduka, a TakKe IPYIHMX YaCTHBIX BHJIOB
KBaZpaTUUHOH (QyHKIMH — (QyHKIMHA y = ax? + b, y = a (x - m)%. Dtu cBeneHus
MCIOJIb3YIOTCSI PU M3YUYEHUU CBOMCTB KBaJpaTU4YHOM (pyHKLIMHU 061ero Buaa. BaxHo,
4TOOBI yuamuecs MOHAIM, 4To Trpaguk QyHKIUMM y = ax’> + bx + ¢ MOXKeT OBITh
noJTy4eH u3 rpadguka QyHKIHMHM y = ax? ¢ HOMOIIBIO JABYX MapalIeIbHBIX EPEHOCOB.
[Ipuembl noctpoenus rpapuka GyHKME y = ax’> + bx + c orpabGaThiBalOTCA Ha
KOHKpETHBIX mpumepax. Ilpu »53ToM ocoboe BHUMaHUE CleAyeT YIEeIHTh
(OpPMHUPOBAHUIO Y YYAIIUXCA YMEHMs yKa3blBaThb KOOPAMHATHI BEPIIMHBI MapadoIbl,
€€ 0Cb CUMMETPHH, HallpaBJI€HUE BETBEN NapadoJIbl.

IIpu m3yueHun 3TON TEMBbI JAJbHENIIEE PAa3BUTHE MOIYy4aeT YMEHHE HaXOOUTh
1o rpaduKy MPOMEXKYTKHA BO3pACTaHUs U yObIBaHUS (YHKIIMH, a TAKKE MPOMEKYTKH,
B KOTOPBIX (DYHKIIMSI COXpaHsET 3HAK.

®dopMUpOBaHKME YMEHHH PEIIAaTh HEPABEHCTBA BHAA ax> + bx + + ¢ > 0 mwm ax? + bx
+ ¢<O, rne a # 0, ocylecTBIsAeTCs ¢ ONOPOH Ha CBeAEHMs O TpaduKe KBaJpaTUYHOM
GyHKIHH.

Pemenne cucrem ypaBHeHUH C aAByMs nepeMeHHbIMU. CrocoObl peleHus
CUCTEM YPABHEHUHU.
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3. Dnemenmeut npuxnadnol mamemamuxu.

MaremaTtnueckoe MoaenupoBanue. [IpouentHsie pacueTsl. [IpubnuxeHHbIe
Bbruncienus. OCHOBHBIE TMpaBmia KoMOuHaTopuku. OTHOCHTENBHAs YacToTa U
BEpOSATHOCTh cllydaiiHoro coOblTusA. Kiaccudeckoe omnpenenaeHue BepOsSTHOCTH.
HauanpHble cBeieHUS O CTaTUCTHKE.

OcHnosénas yenp — O3HAKOMHUTH Y4YallUXCsl C IOHATHAMM IIEPECTaHOBKH,
pa3MeIeHus, COueTaHusl U COOTBETCTBYIOIIMMHU (OpMyIaMH IS MOJICYETa X YUCIIA;
BBECTH MOHATHUS OTHOCUTEIILHON YaCTOTHI U BEPOSITHOCTH CIIY4ailiHOT'O COOBITHS.

N3yuenne Ttembl HauMHAETCS C pEHIEHUS 3a7ad, B KOTOPBIX TpeOyeTcs
COCTaBUTh T€ WJIM HUHbIE KOMOMHAIIMM »JIIEMEHTOB M TOJCYUTATh HUX YHCIO.
Pa3zbsicHsieTcss KOMOMHATOpPHOE TMPaBUJIO YMHOXEHHS, KOTOPOE UCIOJb3YyeTCs B



JAJTbHEUIIIEM TP BBIBOIEC (DOPMYJT JJIS IOCUYETa YUCIA TIEPECTAHOBOK, Pa3MEIICHUNA U
couetanuii. [Ipy W3ydeHHH DAHHOTO MaTepuajga HEOOXOIUMO OOpaTUTh BHUMAHHE
y4aluxcsi Ha pa3jiMnuue MOHSITUH

«pa3MelIeHue» U «couyeTaHue», cPopMHUpPOBATh Y HUX YMEHHE OMPENENsATh, O KaKOM
BUJIe KOMOWHAIIMK UIET peyb B 3a/1aue.

B nanHo# Teme ydaniuecss 3HAaKOMSITCS C HaYaJIbHBIMU CBEJICHUSIMU U3 TEOPUU
BEpOSITHOCTEH. BBOAUTCS MOHATHE «CIy4ailHOE COOBITHEY, «OTHOCUTEIbHAS YaCTOTa,
«BEPOSITHOCTh ~ CIIy4allHOro coObITHs». PaccmaTpuBarOTCS CTAaTUCTUYECKUH U
KJIACCUYECKHUH MOAXObI K OMPEACICHUIO BEPOSITHOCTH CIIY4alHOTO COOBITHS. BaxkHO
00paTUTh BHUMAHHE YYAIIUXCA HAa TO, YTO KJIACCHYECKOE OMpeJeieHUE BEPOSATHOCTU
MOXXHO TPUMEHSTh TOJBKO K TaKUM MOJEISM pPeajbHBIX COOBITHH, B KOTOPBIX BCE
UCXOJbI SIBJISIFOTCS pPAaBHOBO3MOXHBIMH.

4.Y9ucnoevie nocnedosamenvbHocmu.

UucnoBble mocinenoBaTeIbHOCTH. ApudmeTndyeckas U TreoMeTpuyecKas
nporpeccur. @opmyisibl N-TO WIEHA W CYMMbI IEPBBIX N WICHOB MPOrPECCUH.
beckoneuno yObIBaroIasi reoMeTpu4ecKas Mporpeccus.

OcHosnas yenb — naTh TOHATHUS 00 apu(METHUYECKONM M TeOMETPUYECKOM
MIPOTrPECCUsIX KaK YUCIOBBIX MMOCIEI0BATEIBHOCTAX 0COO0T0 BU/IA.

[Ipy u3yuyeHun Tembl BBOJUTCS MOHSTHE MOCIEIOBATEIBHOCTU, Pa3bsCHAETCS
CMBICI TEPMHHA «N-U WIEH TMOCIeJ0BATEILHOCTHY», BbIpA0ATHIBACTCA YMEHHUE
UCIIOJIb30BaTh HMHAEKCHOE O0O3HAue€HHE. OJTU CBEJEHUS HOCAT BCIOMOTaTeNIbHbIN
XapaKkTep W UCHOJB3YIOTCS sl W3Y4YeHHS apu(QMETHUYEeCKOW U Te€OMETPUYECKOU
MIPOTPECCUM.

Pabora ¢ ¢opmynamu N-ro wieHa W CyMMbl MEPBBIX I'a YIEHOB IPOrpeccui,
IIOMHMO CBOEr0 OCHOBHOI'O HA3HAYEHUs, MO3BOJIIET HEOAHOKPATHO BO3BpAIIAThCS K
BBIYUCJICHUSIM,  TOXKJIECTBEHHBIM  NPEOOpa3OBaHMSIM,  PEIICHUI0  ypaBHEHUH,
HEpPABEHCTB, CUCTEM.

PaccmarpuBatoTcss  XxapakTepUCTUYECKHME CBOMCTBA  apudmeTHdeckod U
F€OMETPUYECKON IMPOTPECCUM, YTO TO3BOJISIET PACHIMPUTh KPYr MpPeLIaracMbIxX
3a/1a4.

5.1Ioemopenue (umozoeoe)
Ocnosnasi yenv. IloBTOpUTH, 3aKpenuTh M 0000HUTH OCHOBHBIE 3YH,
noJyiydeHHble B 9 kiacce.

Tpebosanusn K ypoeHio NOO2OMOBKU yUAUUXCA

N3ydenue anreOpsl B 9-0M Kjlacce OCHOBHOM HIKOJIBI 1a€T BO3MOXKHOCTh 00YYalOIIUMCS10CTUYb
CJIEIYIOIINX PE3YIbTATOB Pa3BUTHSL:
B MemanpeomMemnom HaIpaBICHUU:

-YMEHHE CaMOCTOSITETILHO ONPEAETATh LIETH CBOEro 00yUeHHs, CTaBUTh U (HOPMYIMPOBATH ISl ce0st
HOBBIE 33/1auu B y4€oe:

-pa3BUBaTh MOTUBBI U UHTEPECHI CBOEH MMO3HABATEIBHOMN AESATEIBHOCTH -YMEHHUE COOTHOCUTH CBOU
JEUCTBHUSI C INIAHUPYEMBIMU PE3YJIbTaTaMU, OCYILIECTBIIITE KOHTPOJIb CBOEH EATEIBHOCTH B IIPOLECCe
TOCTH>KEHUS Pe3ysbTaTa:

- OTIPEAETIATH CTIOCOOBI ACHCTBUN B paMKax MPEVIOKEHHBIX YCIOBUN U TpeOOBaHUIA;

-KOPPEKTHUPOBATh CBOM JAEHUCTBUS B COOTBETCTBUHU C U3MEHSAIOLIEHCS CUTYaLUEH;

B JUYHOCMHOM HAIIPABIICHUM:

-yMEHHME YCTaHABIMBATh NPUYMHHO-CIICICTBEHHBIEC CBS3H, CTPOUTH JIOTHYECKOE PACCYKICHHUE,

YMO3aKI04YeHNe (MHIYKTUBHOE, 1€AYKTUBHOE U IO aHAJIOTUH) U JIeNaTh BbIBOJIbI;

-lIepBOHAYaNIbHbIE TIpeJCTaBieHUs 00 HuIesX W O MeToJaX MaTeMaTHuKd Kak o0



YHUBEPCAJIBHOM SI3bIKE HAYKH U TEXHHKH, O CPEJICTBE MOJACIUPOBAHUS SABJIECHUN U IIPOLIECCOB;
-yMEHHUE BUJETh MATEMaTHYECKYIO0 3a7auy B KOHTEKCTE MNPOOJIEMHON CHUTyalluu B JIPYTUX
JUCLUUIIJIMHAX, B OKPYKAIOUIEH JXU3HHM; YMEHUE HAXOIWThb B PAa3JUYHBIX HCTOYHMKAX
WH(OPMAIIHIO, HEOOXOAUMYIO JUIS PEIICHUS MaTEMAaTHICCKUX MPOOJIeM, U TIPEJCTABIATh €€ B
MOHATHOU opMe, TPUHUMATH PEIICHUE B YCIOBUSX HETIOJHOW WM U30BITOYHON, TOYHON WU
BEPOATHOCTHOW MH(OpMAIUY;

-yMEHUE MOHMMaTh M MCIHOJB30BaTh MAaTeMaTUYECKHWE CPEACTBA HArIsSAHOCTH (Tpadukw,
TaOIUIBI, CXEMBI U Jp.) AJI1 WUIIOCTPAIMU, HHTEPIPETAIlMU, apryMEHTAIUH;

-YyMEHHE BBIJBUTaTh THUINOTE3bl NPHU PEIICHUH 3aJayd, NOHUMATh HEOOXOJIUMOCTh HX
MIPOBEPKU;

-IOHUMAHUE CYIIHOCTH aITOPUTMUYECKUX NPEANUCAHUNA H yMEHHE JCHCTBOBAaTH B

COOTBETCTBUU C MPEATIOKEHHBIM aJITOPUTMOM.
B npeomemuom HampaBlICHUU:

-OIIEHUBATh PE3YJIbTAThl BEIYUCICHUN TTPH PEIICHUH TPAKTUICCKUX 3a/1a4;

-BBITIOJTHSTH CPAaBHEHUE YHCET B PEATbHBIX CUTYAIUsX;

-COCTaBIISITh YHCIIOBBIC BRIPAKEHUS TPU PEUICHUH MPAKTHUYECKUX 3a/1a4 U 33]1a9 U3 IPYTHUX
y4eOHBIX TIPEIMETOB.

-OneprupoBaTh Ha 0a30BOM YPOBHE MOHSTHSIMHE: PaBEHCTBO, YUCIOBOE PABEHCTBO,
ypaBHEHHUE, KOPEHb YPABHEHUS, PEIICHNE YPAaBHEHUS;

-TIPOBEPSITH CIIPABEITMBOCTh YUCIOBBIX PABEHCTB;

-pemath KBaJpaTHbie ypaBHEHUS 10 GopMyIie KOpHEH KBaJJpaTHOTO YPaBHEHHUS,

B nosceonesnotl srcuznu u npu uzyueHuu opyeux npeomemos:

-COCTaBJIATh U pelaTh JIMHCWHbBIC YPaBHEHUS NP PEIICHHUH 33724, BOZHUKAIOIINX BIPYTUX
y4eOHBIX TpenMerax. Haxonuts 3HaueHne GyHKIMU 10 33IaHHOMY 3HAYEHHUIO apTyMEHTa;
-HaxOJUTh 3HAUEHNE apTyMEHTa IO 3aIaHHOMY 3HAUYCHUIO (DYHKIIUH B HECTIOXKHBIX CUTYAIINSX;
-ONpPEEINIATh OJ0KEHNE TOUYKH 10 €€ KOOPAMHATAM, KOOPIUHATHI TOYKH TI0 €€ IMOJI0KESHUTO
Ha KOOPAMHATHOMN TUIOCKOCTH;

-110 TpaUKy HaXOIUTh 00JIACTh OMpeIeTICHNUS, MHOXKECTBO 3HAUCHU, HYJIN (DYHKIIUH,
MPOMEXKYTKH 3HAKOTIOCTOSTHCTBA, POMEXYTKH BO3pAcTaHUs M YOBIBaHUS, HANOOJIbINIEE U
HauMeEHbIIIee 3HAYCHHS (PYHKITUH;

-TIIPOBEPSITH, SABJISETCS JIU JaHHBIN rpaduk rpa@uKoM 3agaHHON QYHKIUU (JTMHEHHOMH,
KBaJIpaTUYHOM, OOpaTHON MPONOPLUOHATBHOCTH);

-OIIpeICIIATh TPUOIMKCHHBIC 3HAUYCHUSI KOOPIMHAT TOYKHU TIepeceueHus rpauKoB GyHKITUT;

B noeceounesnoti orcuznu u npu uzyueHuu opyeux npeomemos:

-HMCII0JIb30BaTh TPaQUKHU pealbHbIX IPOIECCOB U 3aBUCUMOCTEH JUIsl ONPEIeIIEHUS] X CBOMCTB
(HanOoublIMe U HAMMEHBIIINE 3HAUCHUS, IPOMEKYTKH BO3pacTaHUs U yObIBaHUS, 001acTU
MOJIOKUTENBHBIX U OTPULATEIBHBIX 3HAUYCHUH U T.I1.);

-HCIIOJIb30BaTh CBOWCTBA JIMHEHHOW (DYHKIIMH U e TpapuK NMpH PEIICHUH 3a]1a4 U3IPYTHX
y4eOHBIX MPEIMETOB.

-pemaTh HeCIOKHBIE CIOKETHBIE 3314 PAa3HBIX THIIOB HAa BCE apU(PMETHUUECKUE IEHCTBUS;
-CTPOUTH MOJIEJb YCIOBHS 3a/1auH (B BUI€ TaOJIUIIBI, CXEMbI, PUCYHKA UJIM YPaBHEHUS), B
KOTOPOH JIaHbI 3HAYSHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJTMYWH, C [EJIBIO MOMCKA PEIICHHS
3a/1aui;

Yueono- memoouueckan rumepamypa

1VueOnuk Anrebpa. 9 xknacc. A.I'. Mepansk, B.b. [Tononckuii, M.C. Sxup . — M.:
Benrana-I'pad, 2019,
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3. IunakTuieckue MaTepuabl.
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