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PABOYASA ITPOI'PAMMA TIIEJAT'OT'A

or «31» aBrycra 2023 r..

KymukoBou JIngnu [1aBioBHBI

o ajureope

g 9 kiacca

2023 — 2024 y4eOHbIit ro.



Pabouas mporpamma mo anredpe as 9 Kiaacca COCTaBJIeHa B COOTBETCTBHH C NMTPABOBBIMU U
HOPMAaTUBHBIMU I[OKyMeHTaMI/I:

1. ®enepanbhblit 3akoH «O06 oOpa3oBanuu B Poccuiickoit denepanumn» (ot 29.12. 2012 1.
Ne 273-03);

2. TIlpuxa3z MunucrepctBa obpazoBanus 1 Hayku P® ot 17.12.2010r.Ne1897 «O6
YTBEPXKIEHUM (eepaIbHOr0 rOCYAapCTBEHHOT0 00pa30BaTelbHOIO CTaHAapTa
OCHOBHOT0 00111eT0 00pa3zoBanus» (3apeructpupoBan B Munroct Poccuu ot 01.02.2011r.
Ne19644);

3. Ilpuka3 MunucrepctBa oOpazoBanus U Hayku P ot 31.12.2015r. Ne 1577 «O BHeceHuun
U3MEHEHUH B (eliepaibHblil rocyJapCTBEHHbIN 00pa30oBaTeIbHbI cTaHAapT OCHOBHOIO
o01iero oOpazoBaHusl, YTBEPKAEHHBIN MprKazoM MHUHHUCTEpCTBA 00pa30BaHUs U HAYKH
P® o1 01.02.2011r. Ne19644;

4. ®enepanbHBIN TOCYIaPCTBEHHBIA 00pa30BaTENBHBINA CTAHIAPT OCHOBHOTO OOIIETO
obpa3zoBanus/ MunucrepctBo oopa3zoBanus U Hayku Poccuiickoit deaepauun. — M.:
[Mpoceemenue, 2011. (CtanmapThl BTOPOTO HOKOJICHHUS).

5. IlpumepHble mporpaMMsl o y4eOHbIM npenMeram. Marematuka. 5 — 9 knaccel. — 3-€
u3a.- M.: [Ipoceenienue, 2011. (CranmapTsl BTOPOTO MOKOJICHHS).

6. Ilpuka3 MunucrepctBa o6pazoBanus u Hayku P® ot 26 suBaps 2016 r. Ne 38 "O
BHECCHHU U3MEHEHUH B (pe/iepabHbIi epeyeHb y4eOHUKOB, pEKOMEHIOBAaHHBIX K
HCIOJIb30BAHUIO IIPU PEANH3ALUN UMEIOLINX TOCYAAPCTBEHHYIO aKKPEAUTALIUIO
00pa30BaTeNbHBIX IPOrPaMM HAYAIBHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEITHETO
o01iero o0pazoBaHusl, YTBEPKICHHOTO IpUKa30M MuHHCTEpCTBA 00pa30BaHMs U HAYKH
Poccuiickoit @enepanuu ot 31 mapra 2014 1. Ne 253»

7. TlpumepHas ocHOBHas oOpa3oBaTesibHas MPOrpaMMa OCHOBHOTO 0011ero o0pa3oBaHus,
0J100peHHas peneHueM (peneparbHOro yaeOHO-METOINYECKOTO 00bETMHEHUSI TI0
obmemy obpazoBanuio (mpotokoi ot 8 ampens 2015 r. Ne 1/15).

8. Pacmopspkenne MunucTepcTBa 0Opa3oBanus Y abssHOBCKOM oOmactu ot 31.01.2012 r. Ne
320-P «O BBenenun denepanbHOro 00pa3oBaTEIbHOTO CTaHIapTa OCHOBHOT'O 00OIIET0
o0Opa3oBaHus B 00111€00pa30BaTEbHBIX YIPEKICHUIX Y IIbIHOBCKOM 00JIACTH.

9. TMucemo ot 28 okTsa6ps 2015 1. n 08-1786 «O pabouux mporpammax ydeOHBIX
npeameToB JlemapramenTta ['ocynapcTBeHHON MOMUTHKY B cpepe 0011ero oopazoBaHus».

10. YueGnsiit minan MBOO PycckoropTkynbcekas cpeansist mkonaa uM.A.M.HoBukosa na 2023-

2024 yuebHsrii ro.

Pabouas nporpamma o anredpe ais 9 Kiacca cocTaBiieHa Ha OCHOBE paboUYMX MpOrpaMm Mo
anredpe st 7 — 9 kmaccoB cocraButenb T. A. BypmuctpoBa. Anre6pa. COopHHK pabounx
nporpamm. 7 — 9 KJlaccel: mocoOue i yuuresei o0eodpa3oBaTelbHbIX OpraHu3anui
/coctaButens T. A. Bypmuctposal/ - M.: Ilpocsenienue, 2014 roa. [lanHas quHHS y4eOHUKOB
cooTBeTCTBYeT DeepaabHOMY TOCYAapCTBEHHOMY 00pa30BaTeIbHOMY CTaHJapTy OCHOBHOTO
obmero odpazoBanmsi, onoopera PAO u PAH, umeer rpud «PekoMeH10BaHO» U BKIIIOUYECHA B
@denepanbHbII IEPEUECHb.



Conepxanue yueOHoro npeameta «Anredpa» B 9 kiacce.

Ha3Banwne TeMbl

OcHoBHOE COACPIKAHNUC
TCMBI

OcHOBHBIC BUJBI ACATCIBHOCTH

I'naga I.
Ksanpatnunas

GbyHKIHS

KBagparuunas ¢ynknus, ee
rpaduk U CBOMCTBA.

IToxa3bIiBaTh
CXEeMaTUUECKU IIOJIOKEHHE Ha
KOOPJIWHATHOU IJIOCKOCTH rpadukoB

byHKIIUN BUIA

y = ax’ + bx + ¢ B 3aBHCHMOCTH OT 3HAYCHHUIA
KO3 PUIIMEHTOB, BXOASIMUX B (POPMYIIBI.
Ctpouthb rpadpux QyHKIHE; OMUCHIBATH c¢
CBOMCTBA.

I'naga Il. YpaBuenus
1 HEpaBEHCTBa C
OJIHOM IIEPEMEHHOMI

bukBaapaTHble  ypaBHEHHUS.
[Ipumepsl pemieHuss ypaBHEHUU
TPETbEM W YETBEPTOH CTEIECHU
pPa3J0KEHNEM Ha MHOKHUTEIIH.
Pemenne TekcToBbIX 3a1a4
anrebpanyecKkuM Crocooom.

KBanpaTtHble HEpaBeHCTBA.

Pacno3naBatrhr 1ieianle U
OMKBaJgpaTHBIC YpaBHEHUS.

PemiaTh ypaBHEHUS METOJOM Pa3IOKCHUS
HA MHOXUTeNW, OWKBaJIpaTHbIE YpaBHEHHUS,
JIPOOHO-pAMOHATBHBIC YPABHCHHUS.

Pemathb TeKCTOBBIC 3a/1a4U
anreOpamvIecKuM CrocoOoOM: MePEeXOIUTh OT
CJIOBECHOU (OpMYyNH-POBKH YCIOBUS 3aa4u
K anire0panyecKkoil MOJIeNIU MyTeM
COCTaBJICHUS ypaBHEHUs; peliaTh
COCTaBJICHHOE YpaBHCHUE;
HHTEPNpPeTHPOBATH PE3YIbTAT.

Pemath KBaJpaTHBIC HEPABCHCTBA Ha
OCHOBE rpauyecKux mpeacTaBlIeHUI

IpOOHBIE,

I'naga Ill. YpaBHenus
Y HEPaBEHCTBA C
JIBYMSI TIEpEMEHHBIMH

I'paduk nuHelHOTO
YPaBHEHHUS C IByMs IEPEMEHHBI-
MU, YIJI0BOH KO3 UIIUEHT
NpsAMOM; ycIIOBHE Mapai-
JIETbHOCTH MPSAMBIX.

I'paduku npocTeimmx
HEJNMHEIHBIX ypaBHeHU (ma-
paboma, runep6ona,
OKPYXXHOCTB).

I'paduueckas mHTEpHpeTaus
CHUCTEMBl YpaBHEHUU C AByMs
IIEpEMEHHBIMU.

Pemenune cucrem aByx
YPaBHEHUH, OJJHO U3 KOTOPBIX
JIMHENWHOE, a IPyroe BTOPOH
crenenu. [Ipumeps! pemienns
CHCTEM HEJIMHENHBIX YPABHECHUU.
HepaBeHnctBa ¢ AByms
IIEpEMEHHBIMU.

CucreMbl HEpAaBEHCTB C JBYMS
IIEPEMEHHBIMU.

Pemenne TekcTOBEIX 3a1a4
anredpandecKumM crocoooMm.

Crpouthb rpa@uku ypaBHEHUH ¢ IByMs
IIEPEMEHHBIMU.

PemiaTe cucteMbl 1ByX YpaBHEHUU C
JIBYMsI IEPEMEHHBIMHU, YKa3aHHBIE B
COAepKaHUHU.

PemaTh TekcTOBBIE 3a7aUM aNredpanyecKum
croco0oM: MepexoAUTh OT CIOBECHOMN
(GbOpMYITHUPOBKH YCIOBHS 3aJ1a9H K
anreOpanvecKoi MOJIeNIu MyTeM
COCTaBJICHUS CUCTEMBl YpaBHEHUI; peliaTh
COCTABJICHHYIO CUCTEMY YPaBHECHHUI; UH-
TEpIPETUPOBATH PE3yJabTaT.

KoHncTpynpoBaTh 5KBUBaJICHTHbIE
pedeBble BBICKA3bIBAHMS C HCIOJIb30BaHUEM
anreOpanvecKkoro ¥ reoMeTpuIecKoro
A3BIKOB.

Pemathb 1 ucciienoBaTh ypaBHEHUS U
CHUCTEMBI YpaBHEHUI HAa OCHOBE

(G yHKIMOHANBHO-TpaQUUECKUX peacTaBIe-
HUW ypaBHEHU




I'naBa IV.
Apudmerndeckas u
reoMeTpHYecKas
porpeccuu

[TonaTue yncnoBou
I10CJIEI0OBATENbHOCTHU. 3aJaHUE
M0CJIEA0BATEIBHOCTH
pPEeKyppeHTHOH dopmynoi u op-
MYJIOH N-T'O 4JI€HA.
Apudmernueckas u
reoMeTpuvecKas Mporpeccu.
®opMmyinsl N-T'O YJIEHA
apu(MeTUYECKO U reomeTpuye-
CKOH Iporpeccuii, CyMMblI IEPBBIX N
yieHoB. M300paxxkeHne 4JIeHOB
apu(MEeTUYECKON U
reOMEeTPUUYECKON MPOrpeccuil
TOYKaMH KOOPJAMHATHON
IUIOCKOCTH. JIMHEWHBIN U
JKCIIOHEHIIMAJIIBHBIN POCT.
CI10KHBIE TPOLEHTHI

IIpumeHSTH HHACKCHBIC 0003HAYCHUS,
CTPOMTH PEUYEBBIC BHICKA3bIBAHUS C
HCHOJIb30BAHUEM TEPMHUHOJIOTUH, CBSI3aHHOMN
C IIOHATHEM I1OCIEN0BATEIBHOCTH.

Bop14ucasTh 4ieHsl
MOCJIEA0BAaTEIbHOCTEH, 3aJaHHBIX QopMyIoii N-
ro 4jieHa WIH PeKyppeHTHON (popmMyInoil.
YcranaBuBaTh 3aKOHOMEPHOCTH B
MIOCTPOEHUH TOCIEI0BATEIIBHOCTH, €CIIN
U3BECTHBI [IEPBBIE HECKOJIBKO €€ YICHOB.
HN300paxkaTh 4ieHbI 1OCIEA0BATEIBHOCTH
TOYKaMM HAa KOOPJAWHATHOU IJIOCKOCTH.

Pacno3HaBaTh apupMeTHUECKYIO U
reOMETPUUYECKYIO IPOrPECCUU MTPU PA3HBIX
crocobax 3anaHus. BbIBOAUTH Ha OCHOBE
JIOKa3aTeIbHBIX PACCYKICHUH (POPMYITBI
o011ero wieHa apupMeTHIECKON H
F€OMETPUYECKON IPOrpecCUil, CyMMBI MEPBBIX N
YJICHOB apu(PMETHIECKON U T€OMETPUUYECKON
IIpOrpeccuil; pemaThb 3a1a4u ¢
UCIIOJIb30BAHUEM 3TUX (POpMYII.

PaccmaTpuBaTth IpuMepsl U3 peaabHON
JKU3HU, WILTIOCTPUPYIOLIUE U3MEHEHUE B
apu(MeTHYeCKO mporpeccu, B
reoMeTPUUYECKON Mporpeccuu; u3odpaxarThb
COOTBETCTBYIOIIUE 3aBUCUMOCTH
rpauyuecku.

Pemiars 3a1aun Ha CIOXKHBIE IPOLIEHTHI, B
TOM YHUCJIC 33141 U3 pealbHON MPAKTUKH (C
HCIO0JIb30BAHUEM KaJIbKYJIATOPA)

I'maBa V. DneMeHTHI
KOMOMHATOPHUKH U
TEOPUH
BEPOATHOCTEMN

Pemenne koMOMHATOPHBIX 3a7a4
nepebopoM BapuaHTOB.
KombunaropHoe npasuio
yMHOXeHHUs. [lepecTaHOBKH U
dbaxTopuan

BbInoaHATH Iepebop BCeX BO3ZMOXKHBIX
BapUaHTOB JIJIs epecyeTa 00bEKTOB HIIH
KOMOHMHAaIHH.

IIpuMeHATH PaBUIIO KOMOMHATOPHOTO
YMHOKEHHUS Il pelleHus 3a1a4 Ha
HaxO0XXJIeHHWE Ynciia 00bEKTOB MIITH KOM-
OuHanuii (AMaroHaJu MHOTOYTOJbHHUKA,
PYKOIIOKAaTHUsI, YACIIO KOAOB, MHU(POB,
napoJjei u T. 1m.).

Pacno3naBaTh 3a/1auu Ha OTIpe/IeTICHHE
YlCJla ePEeCTAHOBOK U BBHIMOJIHATD
COOTBETCTBYIONINE BEIYMCIICHUS.

PemaTs 3a1aun Ha BHIYUCIICHUE
BEPOSITHOCTH C TPUMEHEHUEM
KOMOWHATOPUKH




[Inanupyemble pe3yabTaThl U3y4eHUs yueOHOTO peIMeTa

«Anrebpay» 9 kimacc
[Mporpamma obecrieunBaeT JOCTHKEHHE CIEAYIONINX PE3yIbTaTOB OCBOSHHS 00pa30BaTEIbHOM
MIPOrpaMMbI OCHOBHOTO 0OIIIEro 00pa30oBaHMS:
npeomemHule:
1) ymeHue paboTaTh ¢ MATEMATHYECKUM TEKCTOM (CTPYKTYpUpPOBaHHUE, U3BJICUCHHUE
HE0O0XO0AUMOM HH(POPMAIIHH ), TOYHO U TPAMOTHO BBIPAXKaTh CBOU MBICIIHA B YCTHOH U
MUCbMEHHOMN
peuu, MPUMEHSS MaTeMaTHYECKYI0 TEPMHHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BATh PA3JIMYHbIC
SI3BIKM MATEMATUKH (CJIOBECHBIN, CHMBOJIUYECKHA, rpapuecKuii), 0O0CHOBBIBATH CYXKICHHS,
MIPOBOJIUTH KJIACCH(HKAIINIO, TOKA3bIBATh MATEMATHUCCKUE YTBEPIKICHHUS,
2) BrajieHre 0a30BBIM MTOHATHIHBIM arapaToM: UMETh MPEICTABICHHE O YHCIIC, BIaICHUE
CHMBOJIBHBIM SI3bIKOM aJIreOpbl, 3HAHKE DJIEMEHTAPHBIX () YHKIIMOHAIBHBIX 3aBUCHMOCTEH,
bopMupoBaHUE MPEICTABICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEabHOM MHUPE U O
Pa3IMYHBIX CII0CO0AX UX U3YUCHHS, 00 OCOOCHHOCTSIX BBIBOJOB M MMPOTHO30B, HOCSIITHX
BEPOSITHOCTHBIH XapakTep;
3) yMeHHe BBIMTOJIHATH allreOpandeckue npeodpa3oBaHus paloMaTeMaTHYSCKUX 3a/1ad U 3a/1ad,
BO3HHKAIOIIUX B CMEXKHBIX YUCOHBIX MMPEIMETaX;
4) yMeHHE MOJIb30BaThCSl MATEMAaTHUYCCKUMHU (POPMYJIAMH U CAMOCTOSTSIILHO COCTABIISITH
(bopMyJIbI 3aBHCHMOCTEH MEX/1y BEIMYMHAMU Ha OCHOBE 00OOIIEHHUS YaCTHBIX CIIy4aeB U
IKCICPUMEHTA,;
5) yMeHHe penrath JUHEHHbIC U KBAJPATHBIC YPABHEHUS U HEPABEHCTBA, a TAKIKE ITPUBOIUMBIC K
HUM YpaBHEHUSI, HEPABEHCTBA, CHCTEMbI; IPUMEHSTH rpad)uuecKue MPEACTABICHUS IS
peIIeHHsI U UCCIICIOBAaHMS YPAaBHEHU, HEPABEHCTB, CUCTEM; IPUMEHSTH TOJTyUCHHBIC YMEHUS
JUTSL PEIICHUs 33724 U3 MaTEMAaTHKH, CMEXKHBIX MTPEIMETOB, TPAKTHKH;
6) oByasieHre cUCTEMO# (DYHKIIMOHAIBHBIX MOHATHH, ()YHKIIMOHAIBLHBIM SI3IKOM U CHMBOJIMKOA,
yMeHHe CTPOUTh rpaduku (yHKIIHUH, OMTUCHIBATH MX CBOMCTBA, UCIIOIB30BaTh ()YHKIIHOHAIBHO-
rpaduuecKue MpeICTaBICHUS IS ONMUCAHUS M aHAJIN3a MAaTEeMaTHUECKUX 3a/1a4 M PeaIbHbIX
3aBHCHUMOCTEH;
7) oBJIaJieHHEe OCHOBHBIMH CITOCOOAMH TPE/ICTABICHHUS U aHATHM3a CTATHCTHYCCKHUX TaHHBIX
YMEHHE pelraTh 3aJa4i Ha HaX0KJACHNUE YaCTOThI M BEPOATHOCTH CIYYalHBIX COOBITHI;
8) yMeHHe MPUMEHSTh U3YYCHHBIE TIOHSTHS, PE3Y/IbTAaThl U METO/IBI TIPH PEIIICHUH 337124 U3
pa3IMYHBIX Pa3/IesoB Kypca, B TOM YHCIIE 3a7a4, He CBOSIINXCS K HEMOCPEACTBEHHOMY MTPHMe-
HEHHIO U3BECTHBIX aJlTOPUTMOB.

KaneH)lapHo - TEMATHYCCKOC IIJIAHUPOBAHMC.

Neo /it Tema ypoka Koi-Bo
4acoB
IToBTOpEeHME
3a 8 ki1 ((4u)
12,34 [ToBTopenne. HepaBeHcTna ¢ 4

OJTHOM TIepeMeHHOM ( 8 K1)
§1 dynkuuu u ux coiicraa(b u)

5,6 Oynkiusa. O6macTh onpeaesieHus U 001acTh 2
3HAYCHHUH YHKITUN
7,8 CpoiicTBa (yHKIUMI 2
9 K/p Nel «BxoaHO¥M KOHTPOJIH» 1
§2 Kpagparusriii Tpexuited (5 1)
10,11 KBazpaTHbIil TpEXUJIEH U €r0 KOPHU 2
12,13 Paznosxenne kBaApaTHOTO TpexXusieHa Ha 2

MHOXKHUT




14 \ K/p No 2 "®yuxnuu. KBagpatasiii TpexusieH' \ 1
§ 3 KBagparuunas Gyakius u ee rpaduk (8 u)
15,16 | dynxuus y=ax’ |2




17,18 Ipaduk Qysknun y=ax’ +m u y=a(x-m)° 2
19, 20,21,22 [TocTpoenue rpaduka kBagparuanon GyHkuun | 4
§ 4 Crenennas ¢pynkiusa. Kopens n-oii crenexu. (4 u )
23,24 DyHKIUA y=X" 2
25 Kopens n-oii crenenn 1
26 K/p Ne 3 "KBagpatnuHas QyHKIUS U ee 1
rpa¢pux”
§ 5 VpaBHeHwust ¢ 0HOM TiepeMeHHoi (8 u)
27,28, 29 Ilenoe ypaBHEHUE U €r0 KOPHU 3
30,31,32,33,34 JpoOHbIe pallMOHATILHBIE YPaBHEHUS 5
§ 6 HepaBeHnctBa ¢ ojiHOM niepeMeHHO# (6 1 )
35, 36 Pemenre HepaBeHCTB BTOPO# CTETICHHU C OJTHOM | 2
MEPEMEHHOMN
37, 38, 39 Pemenre HepaBeHCTB METOIOM HHTEPBAJIOB 3
40 K/p Ned "VpaBuenus u HepaBeHCTBa ¢ 1 1
nepem”
§ 7 YpaBHeH#Hs ¢ 1ByMsI IepeMeHHbIMU M uX cucteMsl (10 1)
41,42 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €70 2
rpadux
43, 44 I'padmyeckuii cnocol pemeHus: CUCTeM yp-HHM | 2
45, 46 Pemenune cuctem ypaBHeHHI 2 CTeNIEeHU 2
47, 48, 49, 50 Pemenwne 3a1a4 ¢ moMOIIbIO CUCTEM yp-HUH 2 | 4
CTETICHU
§ 8 HepaBeHcTBa ¢ AByMsI IEpEMEHHBIMH U MX cUCTeMBbl (7 9)
51,52,53 HepaBeHcTBa ¢ AByMS TIepEMEHHBIMU 3
54, 55, 56 CucTemMbl HEpAaBEHCTB C IBYMSI IEPEMEHHBIMU 3
57 K/p Ne5 "VpaBHeHus u HepaBeHCTBa ¢ AByMsa | 1
nepemeH"
§ 9 Apudmernueckas nporpeccus (7 1)
58 ITocienoBareabHOCTH 1
59 Onpenenenue apupMeTHUECKON IPOTrPECCUH. 1
60,61 dopmyna n-ro uneHa apugm. [Iporpeccun 2
62,63 dopmyna CyMMBI TIEPBBIX 1T WIEH. ap. Iporp. 2
64 K/p Neb "Apudmernueckas nporpeccust” 1
§ 10 I'eomerpuueckas nporpeccus (6 4 )
Omnpenenenne reoMeTpUIECKOM MPOTPECCHH. 1
65
66, 67 dopwmyna n-ro uiena reom. [Iporpeccun 2
68, 69 dopmyna cyMMBI IEPBBIX 1 WIEH. FeoM. nporp. | 2
70 K/p Ne 7 "T'eomerpuueckas mporpeccust” 1
§ 11 Dnementsr komOuHaTOPHKH (9 9 )
71,72 [TprmMepbl KOMOMHATOPHBIX 3a]1a4 2
73,74 [TepecTanoBkH 2
75, 76 Pasmemnienus 2
77,78, 79 Coueranus 3
§ 12 HavanpHbIC CBEACHUS M3 TEOPUH BEPOSITHOCTEH (4 4 )
80 OTHOCHUTENBHAS YacTOTa CITyJaitHOTO COObITHS | 1
81,82 BeposTHOCTh paBHOBO3MOKHBIX COOBITUI 2
83 K/p Ne8 "DnemenTh KOMOMHATOPHUKHY U Teopun | 1

BEPOSITHOCTEH

[Toropenwue (19 4 )




84,85,86 Breraucnenus 3
87,88 ToxaecTBeHHBIE MpeoOpa3oBaHus 2
89,90 YpaBHeHHS 2
91,92 Hepasencraa 2
93,94,95 DOyHKIMH 3
96,97,98 Pemenne 3anau 3

4

99,100,101,102

Mtorosas k/p
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