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ioh L 8.1 Menenscona™ ONLRyComOr PaGouas nporpamma no y4eOHOMY npeaMery
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g;::r(‘):ﬁ:;;ﬂ;ammcb aBTOPOM 3TOr0 AOKYMEHTa ((AJIFEBPA)) HJ‘[ 9 K.]'lacca
J-l eoHngoB Ha i iiie seom iy IHosicHUTEJIBbHAA 3aAINCKA

Pabouast nporpamMma o yue6HOMY npeamety anredpa Ha 2023-2024 yaeOnbiit ro ais odydaronuxcst 9 kiracca MBOY «MuoronpodunbHbri e Nel 1 um.
B. I'. Menaensconay pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMHU:

1.
2.
3.

o

®enepanibHOTO 3aKk0Ha 0T 29.12.2012 Ne273-®D3 «O6 obpa3oBanuu B Poccuiickoit denepanum»
®enepanbHoro 3akoHa oT 31.07.2020 Ne304-d3 «O BHecenun uzmenenuit B @3 «O6 obpazoBanuu B PO» 110 BorpocaM BOCIIUTAHUS
[Tpukaza Munnpocemenus ot 22.03. 2021 Nel15 «O06 yTBepKaeHUN TOPsJIKa OPTraHU3alUK U OCYIIECTBICHUS 00pa30BaTEIbHOM IEATEIbHOCTH
10 OCHOBHBIM 00pa30BaTeIbHbIM IIPOrpaMMaM Ha4aJabHOI'O 00ILEro, OCHOBHOI'O OOIIEro U CpelHero oouero oopazoBanus» ( ¢ U3MEHEHUSIMHU, YTB.
npuka3zoM Munnpocsemenus ot 05.12.2022 Nel063.
dI'OC 00O, ytB. npukazom Munobpuayku Poccun ot 17.12.2010 Ne1897.
®OIT OO0, yrB. npukazoM Munobpuayku Poccun ot 18.05.2023 Ne370
[Tpuxaza Munnpocsenienns ot 11.12.2020 Ne712 «O BHecennn uzmenenunii B Hekotopsie I'OC obmiero oOpa3zoBaHust 0 BOIIPOCAM BOCTIMTAHUS
00yJaromuXCsi»
CII 2.4.3648-20 «CanutapHO-31TUAEMUOIOTHIECKHE TPEOOBAHNS K OPraHU3aIUsIM BOCIIUTAHUS U O0yUEHHS, OTJBIXA U 03/IOPOBIICHHS JIETEH U
MOJIOJEKHU», YTBEPKICHHBIX ITOCTAHOBIIEHUEM ITIABHOTO CaHUTapHOro Bpaya ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «'urueHn4eckre HOPMaTUBHI U
TpeOoBaHuUs K 00ecTIedeHNI0 Oe30MMacHOCTH U (M) 6€3BpeAHOCTH AJIs YeloBeKa (aKTOPOB CPeabl OOMTAHUM», YTBEPKAECHHBIX TOCTAHOBICHUEM
IJIABHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2

YMK Mopaxosuu A.I'., Cemenos I1.B. Anre6pa. YueOnuk 1is 9 kinacca 061eo0pa3oBaTebHbIX YUpeKIASHUN B IBYX dacTsax. M., «MHemo3uHay, 2019.
Anrebpa. 9 kmacc. 3amayHuK IS ydanmxcs oomieo0pa3zoBarenbHbIX yupexaeHuit./ A.I'. Mopakosuy, JI.A. Anekcanaposa, T.H. Mumyctuna u ap. - M.-
Muemosuna, 2019. Anredpa. 9 knacc. CamocrositensHbie padboTsl k yueOHuKY A.I'. Mopakosuya, [1.B. CemenoBa. — Anekcanaposa JI.A. (2019, 88c.)

Anrebpa 9 kimacc. Kontponbasie padbotsl. Anekcanaposa JI.A. (2020, 32c.)

Anrebpa. 7-9 knaccel. Kontponbabie padoTel. Mopakosuy A.I'. (2019, 127c¢.)

Anrebpa. 7-9 knaccel. Tectsl. MopakoBuu A.T'., Tynpunnckas E.E. (2018, 119c.)

Ha m3ydenune yueGHOTO nipeamera (Kypea) B 9 Kiracce y4eOHBIM IIJIAHOM OTBOIUTCS 4 yaca B Henenro, 136 gacoB B rox (34 yueOHbIe HEAemH).

ITpu peanuzanuu paboueil mMporpaMMbl Ha ypOKax HMCIIOJIB3YIOTCS JIEKTPOHHBIE CPEACTBA OOYUYCHMS: MHTEPAKTHBHAS M MYJIbTUMEAUNHHAS MPE3CHTALNH,
ANIEKTpOHHBIE LHU(POBBIE) 0Opa3oBaTeabHbIe pecypebl: «knacce», «SHnekc. YueOHUKe», BBINOJHEHHE TECTOBBIX 33JaHuil Ha caiite Dokcdopaa u ap.
DNEeKTPOHHBIE Cpe/IcTBAa 00YyUEHHUsI Ha YPOKaX UCHIOIB3YIOTCS ¢ coOmonenneM ycranoBieHHbIX CIT 2.4.3648-20 tpeGoBaHuUi.

Conep:xkanue y4e0HOro nmpeamera «Auareopa- 9»

PanmonanbHbIE HEPaBCHCTBA U UX CUCTEMBI. JIuneitHoe u KBaApaTHOC HCPABCHCTBO C OJIHOH HepeMeHHOﬁ, YaCTHOC U 0611_[66 peuIcHNEC, paBHOCUJIIBHOCTD,
PaBHOCHUJIBHLIC HpeO6pa3OBaHI/I$I. PanmonansHbIe HCPaBCHCTBA C OJHOM HepeMeHHOﬁ, MCTO MHTCPBAJIOB, KPpHUBAsA 3HAKOB, HCCTPOTUEC U CTPOTUC HEPABCHCTBA.
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OJeMeHT MHOKECTBA, MIOAMHOXKECTBO JAHHOTO MHOXKCCTBA, IIYCTOC MHOXKCCTBO. HepecequI/Ie u OGBGI{HHGHHG MHOkeCTB. CHCTEMBbI THHEHHBIX HCPAaBCHCTB,
YaCTHOC U o6mee PEIICHHUE CUCTCMbI HCPABCHCTB.

OcHoBHAA LEJb:

- (opmupoBaHue NpeACTaBICHUN O YACTHOM U 00ILEM PEelIeHUH PalliOHaIbHBIX HEPABEHCTB M UX CHUCTEM, O HEPABEHCTBAX C MOIYJSIMHU, O PABHOCHIIBHOCTH
HEPaBEHCTB;

- OBJIaJICHUE YMEHHEM COBEpIIaTh PaBHOCUIILHBIC ITPE0Opa30BaHMUsl, peliaTh HEPAaBEHCTBA METOJOM UHTEPBAJIOB;

- pacuipeHue U 0000IIeHIe CBEACHUH O PallMOHAIBHBIX HEPABEHCTBAX U CIIOCO0AaX MX PELICHHUs: METO/I MHTEPBAJIOB, METOJ] 3aMEHBI IIEPEMEHHOM.

Pacnipenesienue cogep:kanus mo naparpagam yuyeOHUKA:

§1.JTuneiiHble U KBapaTHBIC HEPaBEHCTBA (TIOBTOPEHUE).
§2. ParoHansHOE HEPaBEHCTBO. METO/ I HHTEPBAJIOB.

§3. MHOXecTBa U OIEpALMK HaJl HEUMH.

§4. Cucrema HepaBeHCTB. PelieHne cucTeMbl HEPABEHCTB.

Cucrembl ypaBHeHHH.

PanmonansHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMH, PEIlIeHNEe YPaBHEHUS C IBYMsI IEpEMEHHBIMU, PAaBHOCUIILHBIE YPABHEHUS, PABHOCUIIbHBIE MpeoOpa3oBaHUsl.
I'paduk ypaBHeHUS, CUCTEMA YPABHEHHH C IByMs IEPEMEHHBIMH, PEIICHUE CUCTEMbl YPABHEHHH C IByMs IEpEMEHHBIMU. MeTo 1 MOJCTaHOBKU, METO/T
anredpanvecKoro CIOXKEHUS, METO/ BBE/ICHHUSI HOBBIX MIEPEMEHHBIX, IpaQUUecKuil METO/I, PABHOCUJIbHBIE CHCTEMbI YPaBHEHHIA.

OcHoBHAA 1EJb:

- (hopMupoBaHKEe MPEJCTABICHUN O CUCTEME JIBYX PALlMOHAIbHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU, O PALIMOHAIBHOM YPAaBHEHHUH C IBYMsI IE€PEMEHHbBIMH;

- OBJIaJICHUE YMEHUEM COBEpIIATh PaBHOCUIIbHBIE TPEOOPa30BaHNUs, PeIIaTh YPAaBHEHHUS U CUCTEMbl YPaBHEHUH € IBYMsI IEPEMEHHBIMU;

- OTpabOTKa HaBBIKOB DPELICHUS YPAaBHEHHS M CUCTEMbl YpPaBHEHUH pa3IUYHBIMH METOAAaMHU: IpaUyecKuM, MOICTAaHOBKOW, alreOpandyecKoro CIOKEHHS,
BBE/ICHUS HOBBIX ITEPEMEHHBIX.

Pacnpenesienue coaep:kanus nmo naparpagam yuyeOHuKa:

§5. ParrionanbHOe ypaBHEHHUE C IBYMsI IEPEMEHHBIMH.
§6. Pemenue ypaBuenust p(X,y)=0
§7. PaBHOCHIIbHBIC YPaBHEHHUS C JIByMSI TEPEMEHHBIMH.



§8. ®opmyia paccTosTHUS MEKY ABYMS TOUKAMU KOOPIAUHATHOM IJIOCKOCTH.

§9. I'paduk ypaBHeHHs (x-a)>+(y-b)? = r?

§10. Cucrema ypaBHeHHMii C ABYMs TIEPEMEHHBIMHU.

§11. Pemenue cucTeMbl ypaBHEHHIA.

§12. HepaBeHcTBa U CHCTEMbI HEPABEHCTB C JIBYMSI IEPEMEHHBIMH.

§13. MeTo bl peleHns CUCTEM ypaBHEHHIA (METOT ITOICTAHOBKH, ajre0pandecKoro CJI0KEHHUS, BBEICHUS HOBBIX ITEPEMEHHBIX) PABHOCHIIBHOCTH CHCTEM
YPaBHEHUM.

§14. Cucrembl ypaBHEHHU KaKk MaTEMaTHUECKHE MOJICIH PEATbHBIX CUTYaI[Hi.

YuciioBble PyHKIUH.

@OyHKIMs, 007aCTh ONpeesieHNe U MHOKECTBO 3HAYCHUN (DYHKIMU. AHATUTUYECKUH, rpadudeckuii, TaOIMYHBIHN, CIIOBECHBIN CITOCOOBI 3a1aHus () YHKIIUH.
I'padux pyHkmu. MOHOTOHHOCTH (BO3pacTaHHe U YObIBaHHME) (QYHKLMHU, OTPAHUYEHHOCTh (DYHKIIMU CHU3Y U CBEPXY, HAMMEHbIIIee U HauboIblee 3HaUeHUs
¢byHKIMH, HETIpepBIBHAS (DYHKIMS, BRITYKJIasi BBEPX WM BHU3. DeMeHTapHble QyHKIuHN. YeTHas u HedeTHass QyHKIMU U uxX rpaduku. CTeneHHbie QyHKIUH ¢
HaTypaJbHbBIM [10OKa3aTelleM, X cBoiicTBa U rpaduku. CBoiicTBa U rpaduky CTENEHHbIX (PYHKIMNA C YETHBIM U HEUETHBIM I10Ka3aTeNsIMH, C OTPULIATEIbHBIM
LEJIBIM TIOKA3aTEJIEM.

OcHoBHAA LIEJb:

- opMHpOBaHUE MPEICTABICHUN O TaKUX (yHAAMEHTAIbHBIX MOHATHIX MAaTeMAaTUKU, KAKMMHU SIBIISIOTCS MOHATUS (QYHKUUH, € 00JacTU onpeeneHus, ooaactu
3HAYEHUS; O Pa3IMUHBIX crioco0ax 3aAaHus (PyHKUINN: aHATUTUYECKOM, I'pa)uuecKoM, TAOJINIHOM, CIIOBECHOM;

- OBJIaZICHHE YMEHHEM IPUMEHEHHs YETHOCTH MM HEYETHOCTH, OTPAaHUYEHHOCTH, HETTPEPHIBHOCTH, MOHOTOHHOCTH (DYHKLIUH;

- (popmupoBaHUE YMEHUI HAXOAUTh HAaUOOJIbIlIeEe M HAUMEHbIIIEEe 3HAaU€HNE Ha 3a/IaHHOM IPOMEKYTKE, peliasl IpaKTUYeCKUe 3a/1a4H;

- (hopMupoBaHE MOHUMAaHMSI TOTO, KaK CBOMCTBA (PYHKIUI OTpa)xkatoTcs Ha MOBEICHUH I'paduKOB (PYHKIHIA.

Pacnipenesienue cogep:kanus mo naparpagam y4yeOHUKA:

§15. Oyukuus. HezaBucumas niepemMenHast. 3aBucumast iepemennas. O6mactp onpegenenns Gpyukiun. EcrectBennast o6macts onpesenenus pyHkuuu. O6mactb
3HAYeHUH QYHKIUH.

§16. Crioco0b1 3a1anust GyHKIUH (aHATUTHYECKHH, TpadUueCcKuil, TAOIMYHbINA, CITOBECHBI).

§17. CaoiictBa pyHKIHI (MOHOTOHHOCTE, OTPAHUYEHHOCTb, BBITYKJIOCTh, HAKOOJIbIIIEE U HANMEHBIIIEE 3HAUCHHUS, HETTPEPHIBHOCTS ).

. k
§18. Uccnenosanue dynxumii y=C,y=kx+m, y=kx?, y = S
§19. Yérurie u Heu€THBIE QYHKIMH. ANTOPUTM HCCIEIOBaHUS (DYHKIMK Ha Y€THOCTD. ' paduku 4€THOM U HEUETHON (yHKITHIA.

y = |x|_J=-\l"1_’ 1=m'+|‘n+:-.
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§20. Crenennast GyHKIHs C HATYpaIbHBIM IOKa3aTesneM, e€ cBoiicTBa u rpaduk. CreneHHas QyHKIUS C OTPUIIATEILHBIM [IEJIBIM TOKa3aTesieM, €€ CBONCTBA U
rpaduxk.

§21. Odyukuus 7=+, e€ cBOCTBA U rpaduK.

IIporpeccuu.

YucnoBas mocinenoBarenbHOCTh.  CrocoObl  3alaHUsl  YMCIOBOW  MOCHENOBATEeIbHOCTH. (CBOMCTBA YHCIOBBIX IIOCIENIOBATEIBHOCTEH, MOHOTOHHAS
MOCJIEI0BATEIBHOCTh, BO3pAacTalollasl IOCIE0BaTeIbHOCTh, YOBIBAIOIIAs IOCIEA0BATEIbHOCTh. ApH(pMETHUECKas HPOrpeccusi, pa3HOCTb, BO3pacCTaroIIas
mporpeccusi, KOHEUHasi Mporpeccus, GopMyia n-ro wieHa apugMeTH4ecKol mnporpeccud, GpopMmysia CyMMbl WICHOB KOHEUHOW apu(pMETHUYECKON MPOrPECcCHH,
XapaKTepUCTHUECKOEe CBOMCTBO apudmernyeckoil nmporpeccuu. I'eomerpudeckas mporpeccusi, 3HaMeHaTelb MPOTrPeCCUr, BO3pacTarolas Mporpeccusi, KOHeUHast
nporpeccusi, GopMmysia n-ro 4ieHa I'€OMETPHUYECKOW Mporpeccuu, (GopMmyna CyMMBbl YJICHOB KOHEYHOH T€OMETPUYECKOM MPOTPECCHH, XapaKTePHUCTUYECKOE
CBOMCTBO T€OMETPUUYECKON MPOTPECCUHU.

OcHoBHAA LIEJb:

- (hopMupoOBaHKE IPECTABICHUH O MIOHITUN YMCIOBON MOCIEI0BATEIBHOCTH, ApU(PMETUIECKON B TEOMETPHUECKON MPOTPECCUSIX KaK YACTHBIX CITyYasx YUCIOBBIX
[0CJIeI0BAaTENbHOCTE); O TpeX crocobax 3aJaHusl OCIe10BaTEIbHOCTH: aHATUTUYECKOM, CIOBECHOM U PEKYPPEHTHOM;

- copMHUpOBaTh U 0OOCHOBATH PAJ] CBOMCTB apr(PMETHIECKON U TEOMETPHUECKON IPOTPECCHH, CBECTH UX B OJIHY TaOJIHILY;

- OBJIaJICHHE YMEHHEM pPeLIaTh TEKCTOBbIE 3aJ[auy, UCIOJb3Yysl CBOWCTBA apU(METUUECKON 1 T€OMETPUUECKOM TPOrpecCcuu.

Pacnipenesienue cogep:kanus mo naparpagam y4yeOHUKA:

§22. Yucnosas mocienoBarebHOCTh. CIIOCOOBI 33[aHKs YMCIIOBBIX TTOCIIEI0BATEILHOCTEN (aHATUTHIECKUH, CTIOBECHBIN, PEKYPPEHTHBII). CBOMCTBA YMCIOBBIX
MIOCJIE0BATENBHOCTEN.

§23. Apudmernueckas nporpeccus. Popmysia n-ro wieHa. PopMysa CyMMbI WIEHOB KOHEYHOM apr()METHUECKOM porpeccun. XapaKTepUCTHIECKOE CBONUCTBO.
§24. I'eomerprueckas mporpeccusi. @opmyna n-ro uiena. @opmyiia CyMMbI Y4ICHOB KOHEUYHOH F€OMETPHYECKON MIPOTPECCHH.

§25. Xapaxrepuctudeckoe cBoiicTBO. [Iporpeccuu u GaHKOBCKUE PACUETHI.

DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH Y TEOPUH BePOSITHOCTEH.

MeTtopl penieHus: TpocTeHmnx KOMOUHATOPHBIX 3aa4 (epedop BapUaHTOB, MOCTPOSHHUE JIepeBa BapUaHTOB, MPABUIO YMHOXeHUs ). PakTopuan. O0mui psij
JaHHBIX U pAJ JaHHBIX KOHKPETHOI'O M3MEPEHMs, BapuaHTa psAla JAHHBIX, €€ KPaTHOCTb, YAaCTOTAa M IPOLEHTHAs 4acTOTa, CTPYNIIMPOBAHHBIN psj NaHHBIX,
MHOTOYTOJIbHUKHU pacnpenaeneHus. O0beM, pa3max, Moja, cpenHee 3HaueHue. CiydailHble COOBITHA: JOCTOBEPHOE M HEBO3MOXKHOE COOBITHS, HECOBMECTHBIE
COOBITHS, COOBITHE, MPOTHBOIOJIOXKHOE JAaHHOMY COOBITHIO, CyMMa JBYX CilIy4alHbBIX coObiTuil. Kitaccuueckas BeposiTHOcTHas cxema. Kiaccuueckoe
OIIPEIEIIEHUE BEPOATHOCTH.

OcHoBHAA LIEJb:



- (hopMupoBaHHE MPECTABICHUI O BCEBO3ZMOKHBIX KOMOMHALIUAX, O METOAAX CTATUCTUYECKOH 00pabOTKH pe3yabTaTOB U3MEPEHHIA, TIOITYYEHHBIX MPH
IIPOBE/IEHUH IKCIIEPUMEHTA, O YUCIOBBIX XapaKTePUCTUKAX HH(OPMALIUH;
- OBJIAZICTh YMEHUEM PELICHHSI TPOCTEHITNX KOMOMHATOPHBIX U BEPOSTHOCTHBIX 33/1a4.

Pacnpenesienue cogep:kanus mo naparpagam yuyeOHUKA:

Komobunatopusie 3anaun. [IpaBuno ymuoxxenus. @akropuai. [lepecraHOBKH.

I'pynnuposka nadopmaruu. O6muii psa nanaeix. KpaTHocTs BapraHThl n3Mepenus. TabauuHoe npeacTraBieHue nHpopmanuu. Yactora BapuaHThI.
I'paduueckoe npeacrasienne nHGopmanuu. [1oIuron pacrnpeneneHus 1aHHbIX.

I'ncrorpamma. YucioBble XapakTepUCTUKU JAHHBIX U3MEPEHHUs (pa3Max, MoJia, CpeHee 3HaUEeHHUe)

BepositnocTs. CoObiTHE (CiTy4aiiHOe, TOCTOBEpHOE, HEBO3MOXKHOE). Kitaccuueckasi BEposITHOCTHAs cXeMa.

[TpotuBomnonoxHubie coobITH. HecoBMecTHBIE COOBITHS. BepoaTHOCTE CyMMBI IBYX COOBITHI. BeposATHOCTS MPOTHUBOMOIOKHOTO COOBITHS. CTaTUCTHYECKAST
ycrounBocTh. CTaTuCTUYECKast BEPOATHOCTb.

O0o0maroniee noBTOpeHue.

OcHoBHAA 11eJIb:

- 00001IeHHe ¥ CHCTEeMAaTHU3alMs 3HAHUI 110 OCHOBHBIM T€MaM Kypca anreOpsl 3a 9 kiacc;
- NMOATOTOBKA K OCHOBHOMY I'OCYyJapCTBEHHOMY 9K3aMEHY;
- ¢opmMupoBaHNe NOHUMAHMS BO3MOXKHOCTH HUCIIOJIb30BAHUS TPUOOPETEHHBIX 3HAHUN M YMEHHI B IPAKTUYECKOU JEATEIbHOCTH U TOBCEITHEBHOM JKU3HHU.

Broipa:kenus u ux npeodpa3zoBanus. byksennbie BeipakeHus. YucinoBoe 3HaueHE OYKBEHHOTO BbhIpakeHUs. JlOMMyCTUMBIE 3HAUYEHHUS TIEPEMEHHBIX, BXOISAIINX B
anrebpandeckue BblpaxeHus. [loncTaHOBKa BbIpaK€HUII BMECTO NEpeMEHHbIX. PaBeHCTBO OyKBEHHBIX BbIpakeHUH. TOXKIECTBO, JOKA3aTEIbCTBO TOXKIECTB.
IIpeoOpa3oBanusi BblpaxkeHui. CBoiicTBa cTemeHed ¢ IenbIM TokaszareneM. MuorouneHsl. CroxeHue, BbIYMTAHUE, YMHOXEHHE MHOrowieHoB. Popmyrbl
COKpalll€HHOT'O YMHOXCHUA. Paznosxkenre MHOrOWIeHAa HAa MHOMKHUTEIH. KBa}IpaTHBIfI TPEXUJICH. BI)I)IGJ'IGHI/IC IIOJIHOI'O KBaJpaTa B KBAaAPATHOM TPEXUJIICHC.
Teopema Buera. PaznoxeHue KBaJpaTHOTO TpeXujeHa Ha JIMHEHHbIE MHOXHUTEIH. MHOrowieHbl ¢ OJHOW mnepeMeHHOH. CtemneHb MHorowieHa. KopeHb
MHorouseHa. Anredpanyeckas npoOb. Coxpaienue npob6eil. JeictBus ¢ anreOpandeckumu JpoOsimu. PanmoHaibHbIE BBIpaXXEHUS M UX IPeoOpa3oBaHUS.
CBoiicTBa KBaJpaTHBIX KOPHEH U UX IPUMEHEHHE B BEIYUCIICHUIX.

YpaBHenusi. YpaBHeHue ¢ ogHoi nepemeHHoi. Kopenb ypaBHenus. JIuneitnoe ypaBHenue. KBaapatHoe ypaBHeHue: ¢hopMyia KOPHEH KBapaTHOTO YpaBHEHU .
Pemienue panmonanbHbIX ypaBHEHH. Pemenne ypaBHEHU BBICIIUX CTENEHEW; METO/Ibl 3aMEHbI IEPEMEHHOM, Pa3I0KEHUS HA MHOXKUTEIU. Y paBHEHUE C IBYMS
IIEPEMEHHBIMU; PELLICHUE YPABHEHUS C IByMS IEPEMEHHBIMU.

Cucrembl ypaBHeHuWil. Pemenue cucremsl ypaBHeHuid. CucreMa [BYX JMHEHHBIX YpPaBHEHHMM C JBYMs MEPEMEHHBIMHU; pELIEHUE IOJCTAHOBKOM H
anreOpandecKuM CIOKEHUEM. Y paBHEHUE C HECKOJbKUMU NIEpeMEeHHBIMH. Perienne HemnHeHHbIX cucTeM. Peliennst ypaBHEHUN B LIETBIX YUCTAX.



HepasencrBa. HepaBeHcTBO ¢ onHOM mnepeMeHHOW. Pemenue HepaBeHcTBa. JIMHEiiHBIE HEpaBeHCTBAa C OJHOM NepeMEHHOW M uX cucreMmsl. KBaznpaTHble
HEepaBeHCTBA. Pemenne qpoOHO-TMHEHHBIX HepaBeHCTB. UKcI0BbIe HEPaBEHCTBA U UX CBOMCTBA. [l0Ka3aTenbCTBO YMCIOBBIX U allreé0OpandyecKux HEPABEHCTB.

®yuknun. [lonarue ¢ynknuu. Ob6nacte omnpenenenus (Gynkmuu. CrnocoObl 3amanus ¢yHKuuu. ['paduk (yHkmum, Bo3pacTaHue W yObIBaHHWE (YHKIIHH,
HauOOoJbIlIee W HAaUMEHbIIee 3HauUeHUs (DYHKUIUU, HYyTU (YHKIUHU, TPOMEKYTKH 3HAKOMOCTOSHCTBA. UTeHue rpadukoB (GyHKIMNA. DYHKIHH, OMHCHIBAIONINE
NpSIMYI0 ¥ 00paTHYIO MPONOPIHOHAFHYIO 3aBUCUMOCTH, UX Tpaduku. JIuneiHas QyHKIms, ee rpaduk, reoMeTpudeckuii cMpici Ko3ddunuentos. ['unepbona.
KBanparnunas ¢pynkuwms, ee rpaduk, napadona. KoopauHaTtel BepmuHbl mapadbonibl, och cumMeTpun. CTeneHHble (QYHKIIMU ¢ HATYpalbHBIM IOKAa3aTeIeM, HX
rpaduku. ['paduku QyHKIUMI: KOpEHb KBaJpaTHBIA, KOpEHb KyOWYecKHii, MOayJb. Mcronp3oBanue rpagukoB GYHKIHN JUIsl PEIICHHS YPAaBHCHUHW M CHCTEM.
[Tpumepsbl TpaduUYecKUX 3aBHUCUMOCTEH, OTPAKAIONIUX peajbHbIC MPOIECCHl: KoieOaHWe, MOKa3aTeNbHBIA pocT. UmcrnoBble (QYHKIMH, OMUCBHIBAIOIINE 3TH
nporiecchl. [lapamnensHpiii nepeHoc rpaduKoB BIOIb OCEH KOOPAWHAT U CHMMETPHSI OTHOCUTEIILHO OCEH.

Koopaunarel u rpadguku. M300paxkenue yucen o4kaMu KOOPAWHATHOHM mpsiMoil. ['eomerprueckuii cMbIca Moayiisi uncia. YucaoBble MPOMEXKYTKH: UHTEPBA,
OTpe30K, Jyd. DopMysa paccTOSHUS MEXKIY TOYKaMU KOOPAMHATHOM HpPsIMOW. JlekapTOBbI KOOPAMHATHI HAa IUIOCKOCTH; KOOPAMHATHI TOYKH. KoopauHaTel
cepenuHbl oTpe3ka. Dopmysa paccTOSIHUSA MEXIY ABYMSI TOUKAMH TUIOCKOCTH. Y paBHEHHUE MPSIMOH, YIII0BOM KOA(PPHUIMEHT MPsMOH, YCIOBHE MapalieIbHOCTH
IpSIMBIX. YpaBHEHUE OKPYKHOCTH € LIEHTPOM B HayaJle KOOpJUHAT U B JIt000H 3a1aHHOM Touke. ['paduueckas MHTEprpeTalus ypaBHEHUH ¢ ABYMs IEpEMEHHBIMU
U UX CUCTEM, HEPABEHCTB C IByMs IEPEMEHHBIMU U UX CUCTEM.

Apudmernyeckasi 1 reomeTpuyeckas nporpeccuu. [lonstre yncnoBoit mociaenoarenbHOCTH. POpPMyIbI 00IIETO WieHa apu(PMETHIECKON M T€OMETPHUECKON
MIPOrPECCUil, CYMMBI MIEPBBIX HECKOJIBKHUX WICHOB apu(METHUECKON U reoMeTpudeckoid nporpeccuid. CIoKHbIE MPOLIEHTHI.

Pemrenune TekcTOBBIX 3a1a4 ajnredpanyeckuMm crnocodoM. Ilepexos ot ciioBecHOH GOPMYIHPOBKH COOTHOIIEHUH MEX 1Y BETMUNHAMHU K adredpanyecKoi.
DJIeMeHTbI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKU U TEOPUHU BEPOATHOCTEIA.

Omnpenenenus, 10Ka3aTeIbCTBA, AKCHOMBI U TeopeMbl; cienctBus. Kontpnpumep. [lokazarensctBo ot npoTtusBHOro. [Ipsimast u oOpatHas Teopembl. MHOXECTBO.
DJeMeHT MHOXKECTBa, MOJAMHOXecTBO. OObeiMHEHHE U NepeceueHne MHOeCTB. Jluarpammsl Oiniepa. [lpumeps! pemenns KOMOMHATOPHBIX 3aj1ad: mepedop
BapHaHTOB, NIPaBWJIO YMHOeHUs. CtaThucTuueckue aaHHble. [IpencraBieHue JaHHBIX B BUAE TAaOMUL, Auarpamm, rpagukoB. CpelHue pe3yibTaTbl U3MEPEHUH.
[ToHATHE O CTATHMCTUYECKOM BBIBOJIE HAa OCHOBE BBIOOpKH. IloHsATHE M mpuMepsl ciydailHbIX cOObITHM. YacToTa COOBITHS, BEpOSATHOCTh. PaBHOBO3MOXHBIE
COOBITHS U TIOJICYET UX BEpOSITHOCTH. [IpecTaBnenue o reoMeTpruyeckoi BEpOSITHOCTH.

Ilnanupyemble pe3yabTaThbl H3yUeHHUs] YUeOHOT0 MpeaMeTa «AJredopa-9»
JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pPe3yJabTaThl OCBOCHUS MPOTrpaMMbl yUeOHOT0 Kypca «Anredpay» XxapakTepu3yrTCs:
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1) narpuoTuveckoe BOCIMTAHHE:

[IPOSIBJICHUEM HHTEpeca K IPOLIJIOMY U HACTOSILEMY POCCUMCKON MaTEMAaTUKH, LICHHOCTHBIM OTHOLIEHUEM K JOCTHXKCHHUSAM POCCHUMCKUX MAaTEMaTUKOB U
POCCHIICKON MaTeMaTHYeCKON MIKOJIbI, K UCIOIB30BAHUIO ATHX JTOCTH)KEHUH B IPYTUX HAayKax M MPHUKIAIHBIX cepax;

2) rpa’aaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTaAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO O0SI3aHHOCTEH TpaKAaHWHA M pealu3alliy ero Ipas, NPEACTAaBICHHEM O MATEMaTHMYECKHMX OCHOBAX (PYHKIMOHUPOBAHHUS
Pa3NUYHBIX CTPYKTYp, SIBICHUH, MpOLEAYp TPa)KAAHCKOTO OOIIecTBa (HAIpHUMEp, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHHIO ITHYECKHX IPOOJIeM,
CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUN HAyKU, OCO3HAHUEM BaXKHOCTH MOPAIbHO-3TUYECKUX IIPUHLIHIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW HAa AKTUBHOE Y4YacTUE B DPCIICHUM IPAKTUYECKUX 3aJa4 MaTEMATHYECKOM HaIIPaBJICHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMATHYECKOTO
0o0pa3oBaHMs Ha NPOTSDKEHUM BCEH JKM3HU JUIS YCHEIIHOW MPo(ecCHOHAIBHOM AEATEIIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHH, OCO3HAaHHBIM BBEIOOPOM H
[IOCTPOCHUEM MHAUBUAYAIBHON TPAEKTOpUK 00pa30BaHUs U KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTaHHE:

CIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCIHPHATHIO MaTeMaTHUECKUX OOBEKTOB, 3a/lay, PELICHUH, pacCyKICHWH, YMEHHUIO BUJETh
MaTe€MaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IIO3HAHUS:

OpHMEHTAalel B JeSITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HbIX HpPEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTHUsS 4YEJIOBEKa, IPUPOABI U
o01ecTBa, NIOHUMAaHUEM MaTeMaTHUYeCKOW HAayKH Kak c(epbl 4eloBEYeCKOH NesTeIbHOCTH, 3TANoB €€ Pa3BUTHUS M 3HAYUMOCTH Ui Pa3BUTUS LIMBUIM3ALINY,
OBJIAJICHUEM SI3BIKOM MAaTEMaTUKM U MAaT€MaTUYECKOW KYJbTYPOW KaK CPEICTBOM IO3HAHUS MHUPA, OBIAJCHUEM MPOCTEUIIMMHU HAaBBIKAMHM HCCIEN0BATEIbCKON
NEeATEIbHOCTH;

6) puznueckoe Bocnuranue, GopMHPOBaAHHE KYJIbTYPHI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONMOTyYHsI:

TOTOBHOCTBIO MPHUMEHSATh MaTeMaTHYeCKWe 3HaHMS B HMHTEpPEcaX CBOETo 3/I0pOBbs, BEAEHUS 370pOBOro olpas3a XHU3HM (370pOBOE MHUTAHUE,
cOamaHCUPOBAaHHBINA PEXUM 3aHITUH M OTIbIXA, peryisipHas pusnyeckass akTUBHOCTh), COPMUPOBAHHOCTbIO HaBbIKa pedeKcuu, MpU3HAHUEM CBOETO IpaBa Ha
OLIMOKY M TaKOTO0 K€ IpaBa JIpyroro 4eloBeKa;

7) 3Ko10THYECKOE BOCTINTAHHE:

OpHMEHTaIel Ha MPUMEHEHNe MAaTeMaTH4YeCKUX 3HAHUHM /s pelleHus 3a/1ad B 00J1aCTH COXPAHHOCTU OKpY’KaroIlel Cpejibl, IUIAaHUPOBaHUS MOCTYNKOB U
OLIEHKU MX BO3MOXKHBIX TIOCJIEJCTBUN JJISi OKpYXKAIOIEH cpeibl, 0CO3HAaHUEM TII00aIbHOTO XapaKkTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel X pelIeHHs;

8) ajanTanus K M3MEHAIUMCS YCJIOBUAM COLMATBHOM M IPHPOJAHOM Cpeabl:

TOTOBHOCTBIO K JEMCTBUSAM B YCIOBHUAX HEONPENEIEHHOCTH, MOBBINIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHYECKYHO AESTENbHOCThb, B TOM
qHciie YMEHUE YUUTHCS Y APYTHX JII0JIel, MpUoOpeTaTh B COBMECTHOM J€ITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA IPYTHX ;

HE00XO0AUMOCTBIO B (POPMUPOBAHMH HOBBIX 3HAHHM, B TOM yuciie (OPMYIUPOBATh UJCH, TOHITHUS, TUIIOTE3bI 00 OOBEKTAX U SIBIICHUIX, B TOM YHCIIE paHee
HEU3BECTHBIX, 0CO3HABAThH ACPUIMTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE pPa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYyallMI0, BOCHPHUHMMATh CTPECCOBYIO CHUTYAIMI0 KakK BBI30B, TPeOYyIOIIHUHA KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAaeMble PEeLIeHHs U AeUCTBU, (POPMYIHPOBATh U OLEHUBATH PUCKU U MOCIEACTBUS, (OPMUPOBATH OMBIT.
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METAIIPEIMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBepPCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jjornyeckue aeicTBHA:
® BLISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKW MaTEeMAaTUYECKUX OOBEKTOB, MOHSITHH, OTHOIICHUH MEXAYy MOHATUAMHU, (OPMYIHUPOBATH
olpezieNieHUs] IOHATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKAIMKU, OCHOBAaHUS UId 0000ILEHUsI U CPaBHEHUS, KPUTEPHUH IPOBOJIUMOTO
aHaJIn3a;
® BOCIIPUHUMATh, OPMYIUPOBATH U MPEe0OPA30BLIBATH CYKJECHUS: YTBEPAUTEIbHBIC U OTPUIIATENIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHbBIE;
® BLISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOPEUNs B (paKTaX, JaHHBIX, HAOMIOJACHUSIX M YTBEPKACHUSX, MIpeAarath KpUTepUu
JUIS1 BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;
® JIeJ1aTh BBIBOJIBI C MCIIOJIB30BaHNEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIOUSHHI 110 aHAJIOTUH;
® pa30bupaTh 0KA3aTeNbCTBA MATEMAaTUYECKUX YTBEPKAECHUH (IpsIMble W OT MPOTHUBHOIO), MPOBOJUTH CAMOCTOSITEIBHO HECIOXHBIE 0KA3aTeIbCTBA
MaTeMaTH4ecKuX (aKkTOB, BBICTPAUBATh apTyMEHTAIINIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
® BEIOMpATh CIIOCO0 peleHus yueOHOU 3a/1a4u (CpaBHUBATh HECKOJIBKO BAPUAHTOB pPEIICHUS, BEIOMpaTh Hanbosiee MOAXOASIIUI ¢ YIETOM CaMOCTOSITENIbHO
BbI/IEJICHHBIX KPUTEPHUEB).
Ba3oBble nccienoBareibckue 1eCTBUA:
® [ICII0JIB30BAaTh BONPOCHI KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HaHMS, (POPMYIMpPOBaTH BOMPOCH, (UKCHPYIOLIUME MPOTHBOpEYHe, Ipodiemy,
CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh HCKOMOE U JJaHHOE, JOPMUPOBAThH TUIIOTE3Y, apT'yMEHTUPOBATh CBOIO MO3UIUI0, MHEHHUE;
® [I[POBOJIUTH IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIaHY HECJIOXKHBI SKCIIEPUMEHT, HEOOJBIIOE HCCIIEeIOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTU4eCKoro 00HEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COOO0I;
® CaMOCTOSITENIbHO (hOpMyIHpoBaTh OOOOIIEHUS M BBIBOJABI IO pe3ylbTaTaM IPOBENEHHOTO HAOIIOJEHUS, MCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTD
MOJTyYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 0000IIEHNUH;
® [[POTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIABUTATD MIPEAIOI0KEHHS O €r0 Pa3BUTHH B HOBBIX yCIOBHSIX.
Pabora ¢ unopmanmeii:
® BBISIBJISITH HEIOCTATOYHOCTh M U30BITOYHOCTh HH(GOPMAIUH, TaHHBIX, HEOOXOAUMBIX Ul PEIlIeHus 3aauu;
® BEIOMpATh, AHATTU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALUIO PA3IUYHBIX BUI0B U (GOPM IPECTaBICHHUS;
e BEIOMpaTh GOopMy MpeAcTaBIeHUS HHPOPMAIIUN U WIUTIOCTPUPOBATH PelIaeMble 3a7jaui CXeMaMHy, AMarpaMMaMy, HHOU rpadukoi U MX KOMOMHALIUSIMU;
® OIIEHUBATh HAAEKHOCTh MH(OPMAIIH 110 KPUTEPHSM, IPEVIOKEHHBIM YUUTEIEM WIN CPOPMYINPOBAHHBIM CAMOCTOSITEIBHO.
KomMmyHukaTHBHBIEe yHHBepcaibHble yueOHble 1elCTBHUS:
® BOCIIPUHUMATh U (POPMYIHPOBATH CY>KIACHUS B COOTBETCTBHU C YCIOBHSIMU M LIETSIMH OOILEHHS, ICHO, TOYHO, IPAaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B
YCTHBIX U MMCbMEHHBIX TEKCTAX, /1aBaTh MOSICHEHUS 110 X0y PEIIeHUs 3a/1a4l, KOMMEHTHPOBAThH MOIYUEHHBIHN pe3ylbTar;
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®B X0JI¢ O0CYX/IEHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOil TeMbl, MPOOIEMBl, pelacMoOi 3aJauu, BbICKAa3bIBAaTh MJ/I€H, HAllEJICHHbIE HA MOUCK
pEelIeHNs, COMOCTABIATh CBOM CYXJIEHUS C CYXACHUSIMH JPYIHX yYaCTHHKOB JMajora, 0OHapy>KMBaTh Pa3IMyUe U CXOJCTBO MO3UIMI, B KOPPEKTHOMN
dbopme hopMynHupoBaTh pa3HOTIaCHs, CBOM BO3PAKEHUS;
® [IPE/ICTABJIATh PE3YJIbTAThl PELICHUS 3a/1auM, IKCIIEPUMEHTA, UCCIIeI0BaHus, IPOEKTA, CAMOCTOATEIbLHO BbIOUpaTh (hOpMAT BBICTYILICHUS ¢ YYETOM 3a/1a4
MPE3EHTALMHU U OCOOCHHOCTEN ayIUTOPHUH;
® [IOHMMATh U UCIIOJIB30BaTh IPEUMYILIECTBA KOMaHAHON U UHIUBUyalIbHOU PaOOThHI MPU PElICHUU Y4eOHbIX MaTEMaTHUECKUX 3a7ay;
® [I[PUHUMATD 1€JIb COBMECTHOM NESATEIbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHON paboThI, paclpenesTh BUAbI paboT, JoroBapuBaThCs, 00CyKIaTh
MIPOLIECC U PE3yJIbTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;
® y4acTBOBaTh B TPYMNNOBBIX (opMmax paboThl (0OCykIeHus, 0OOMEH MHEHHUSIMHU, MO3TOBBIE IUTYPMBbl U JPYTHE), BBIIOJIHATH CBOIO 4YacTh pabOThl U
KOOpJAMHUPOBAaTh CBOM JEHCTBUS C JPYrMMH YJI€HAMM KOMaH[bl, OLICHMBATh KaueCTBO CBOEro BKJaJa B OOLIMI NPOAYKT IO KPUTEPHSM,
chOpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.
PeryisiTuBHbIE YHHBepCcaJbHbIE yUeOHbIe IeiicTBUS
Camoopranuszaums:
® CAMOCTOSITENIFHO COCTAaBJIATh IUIaH, QJTOPUTM pEIIeHUs 33ha4yu (WIM €ro 4acTh), BHIOMpATh CIOCOO pEHmIeHHs C YyYETOM HMMEIOUIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHH ¢ y4ETOM HOBOM MH(OPMALIUU.
CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJLJIEKT:
® BIIAJIETh CIIOCOOaMH CaMOIIPOBEPKHU, CAMOKOHTPOJISI IIPOIIecca U pe3ynbTaTa PeleH!s] MaTeMaTUYecKoi 3a/1auu;
® [IpE/IBUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BOSHUKHYTH NPHU PEIICHUU 3a/1a4l, BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEIHCTB,
HaWJEHHBIX OIHUOOK, BBISIBICHHBIX TPYIHOCTEH;
® OIICHMBATh COOTBETCTBUE pe3yJbTaTa AESITENbHOCTU TMOCTABICHHOW €M U YCIOBHSAM, OOBSCHATH MPUYMHBI JOCTHXKEHUS WM HEJAOCTH)KCHHUS IIelH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

Yucina v BbIYMCICHUSA

BoInonHATh, coyeTas yCTHbIE U MUCbMEHHbIE MPUEMBI, apu(MeTHYeCKre eHCTBUS C palliOHATbHBIMU YUCIIaMHU.

HaxonuTp 3Ha4eHUs YUCIIOBBIX BBIPAXKEHUH, MPUMEHATh pa3HOOOpa3Hble ClIOCOObI U MPUEMBI BBIYMCICHHUS 3HAUYE€HUH APOOHBIX BBIPAKEHHM, COAEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuTh OT OIHOM (QOPMBI 3amMKCcH 4YuceN K Apyroil (mpeoOpa3oBbIBaTh NECATUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTUYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JIECATUYHYIO IPOOB).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyryiTh yncia.



BBINOMHATE TPUKUAKY W OLEHKY pe3yjibTaTa BBIYMCICHUM, OIEHKY 3HAUYEHWN YHUCJIOBBIX BBIPAKCHUN. BBINOJHATH IEHUCTBUSA CO CTEHEHSMH C
HaTypaJIbHBIMH I10KA3aTENISIMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, PA3JI0KEHNE HA MHOKUTEIN HATypaJIbHbIX YHCEIL.

Pemarp npakTUKO-OPUEHTHPOBAHHBIE 33/a4y, CBS3aHHBIC C OTHOLLIEHUEM BEJIWYMH, IIPONOPLUUOHAIBHOCTBIO BEJIWYMH, IPOLCHTAMH, UHTEPIPETUPOBATH
pe3yabTaThl pelIeHHs 3aJ4a4 C y4€TOM OTPaHUYEHUH, CBSA3aHHBIX CO CBOMCTBAMU PACCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIpasKeHHs

Hcnonp30Bath anredpandeckyro TEPMHUHOIOTHIO M CUMBOJIMKY, TPUMEHSATH €€ B IPOLIECCE OCBOSHHS YUeOHOT0 MaTepuaia.

HaxonuTs 3HaueHust OyKBEHHBIX BbIPAKEHHUH ITPU 3aJJaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

BeinonsATe npeoOpa3oBaHys LIEI0Ir0 BEIPAKEHHUS B MHOIOWIEH NPUBEIEHUEM MTOJOOHBIX CIaraeMbIX, PaCKpPbITHEM CKOOOK.

BBIMONHATE yMHOXEHHE OJJTHOUWIEHA HAa MHOTOWICH U MHOTOWICHA HA MHOTOWIEH, IIPUMEHATH ()OPMYIIBI KBaIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCymIecTBIATh Pa3ioKeHUE MHOTOUWJICHOB HA MHOXKHUTENN C TIOMOIIBIO BEIHECEHHSI 32 CKOOKH O0IIEro MHOYKHUTENS, TPYIITUPOBKH CIIAaraeMbIX, TPAMEHEHHSI
(bopMyI1 COKpaAIIEHHOTO YMHOXKEHUS.

ITpumensaTH Ipeodpa3zoBaHKs MHOIOWIECHOB ISl PEICHUS Pa3IMUHBIX 3a/1a4 U3 MAaTEMaTHKU, CMEXHBIX MPEJMETOB, U3 PEAIbHOM MTPAKTUKH.

Vcnonp30BaTh CBOWCTBA CTENCHEH C HATYPaJIbHBIMU ITOKA3aTEIISIMU JIJIsl TPE0OpPa30BaHMUs BRIPAKECHUI.

YpaBHeHus1 U HepaBeHCTBA

Pemarp nuHeiiHbIE ypaBHEHUS ¢ OJHOM NIEPEMEHHOM, IPUMEHSS IIPABUJIa IEPEX0/1a OT UCXOAHOIO YPABHEHHU K paBHOCWIbHOMY eMy. IIpoBepsTs, ABisercs
JIY YNCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOIbI P PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupath npuMepsl nap Yucel, IBISIOUMXCS PEIIEHUEM JIMHEHHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPJIMHATHOW IMJIOCKOCTU IpauK JUHEWHOTO YpaBHEHHs C JIByMsl NMEPEMEHHBIMH, IMOJIb3YSICh TpaUKOM, NPUBOAUTH MPUMEPHI pEIICHUs
YPaBHEHUS.

Pematp cucTteMbl IBYX JTMHEWHBIX YPaBHEHUH C IByMS IIEpEMEHHBIMU, B TOM YHCJIE TpadUUECKH.

CocTaBnaTh U pemath JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUH 110 YCIOBHUIO 33Jaul, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MTOJIYYE€HHBIN pe3yJIbTar.

DOyHKIUH

N300pakaTh Ha KOOPAMHATHOM NPSAMOM TOUYKH, COOTBETCTBYIOLIME 3aJlaHHBIM KOOpJIMHATaM, JIy4yd, OTPE3KH, HWHTEpBalbl, 3alHUChIBATH YHCIIOBbIE
MIPOMEXYTKH Ha aNredpandeckoM s3bIKe.

OTmeuaTs B KOOPAMHATHOMN MJIOCKOCTH TOUYKH IO 33/1aHHBIM KOOPJAWHATaM, CTPOUTh Ipaduku TUHEHHBIX QyHKIMHA. CTpouTh rpaduk QyHKIUHU Y = |X|.

OnwuceiBaTh ¢ MOMOLIbIO (YHKIUI H3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYMHAMHU: CKOPOCTh, BpPEMsl, PACCTOSHHUE, LEHA, KOJIWYECTBO, CTOUMOCTD,
MIPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduyeckuii crnoco® mpeAcTaBieHUs U aHamu3a HWH(GOpPMAlMM, W3BJIEKaTb M UHTEPIPETUPOBATh MHGPOPMAIUI0 U3 TpaUKOB pealbHbIX
IIPOLIECCOB U 3aBUCUMOCTEN.
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Yuciia v BBIYMCTICHUSA

Vcnonp30BaTh HayalbHBIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTENBHBIX YHMCEN Ui CPAaBHEHUS, OKPYIJICHHS W BBIYUCICHHH, H300paXkaTh
JEHCTBUTEIILHBIE YACIIA TOUKAMU Ha KOOPJAUHATHOMN MPSIMOM.

[IpumeHsTh MOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH KBAJIpaTHbIE KOPHH, UCHOJIb3Ys MPH HEOOXOAWMOCTH KAJIbKYJISTOP, BBIIOIHATH
peoOpa3oBaHUs BEIPAKEHUH, CoepKAIIUX KBAJApaTHbIE KOPHH, UCIIOIB3YS CBOMCTBA KOPHEH.

Hcnonb3oBarh 3anucu OOJIBIINX U MAJIBIX YUCEI C TOMOIIIBIO JECATUYHBIX Apo0Oeit u creneneit uncia 10.

AnredpanyecKkue BbIpaskeHUs

[IpuMeHsTh MOHSATHE CTENEHU C LIETIBIM [T0Ka3aTesIeM, BBIIOIHATH MpeoOpa3oBaHusl BhIPAXKEHUN, COJIEPKAIIMX CTEIICHH C IEJIbIM IT0Ka3aTeeM.

BbIONMHATE TOXKAECTBEHHBIE MPEOOPA30BaHMsI PAIIMOHATIBLHBIX BRIPAXKEHUN HA OCHOBE MPABUJI IEHCTBUIN HaJl MHOTOUJICHAMH U alre0pandecKuMu ApOoOsIMH.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIIH.

[IpumensTh npeoOpa3oBaHMsl BIpAKEHUHN JJIs PELICHUS Pa3InYHbIX 3a/1a4 U3 MaTeMaTUKH, CMEXXHBIX IIPEJMETOB, U3 pealbHON MPAKTUKH.

YpaBHeHNSI 1 HEPABEHCTBA

Pewiate nuHeliHble, KBagpaTHbIE YPABHEHUS U PALIMOHAIIbHBIE YPABHEHHUSI, CBOJIAILMECA K HUM, CUCTEMbI IBYX YPABHEHHII C IByMs IEPEMEHHBIMU.

[TpoBomUTH MpoOCTEiINE MCCIeIOBaHNS YPAaBHEHUI M CUCTEM YpaBHEHHIA, B TOM YHUCIIE C IPUMEHEHHEM TpaQuuecKuX MpeICTaBIeHHUN (yCTaHABIUBATh,
MMEET JIM ypaBHEHUE UM CUCTEMAa YPAaBHEHUN PELIEHUs, €CII UMEET, TO CKOJIBKO, U TIpoUee).

[lepexonute OT cioBecHOM (OPMYTUPOBKH 3adauu K e€ anreOpandeckod MOJIENH C MOMOIIbI0 COCTaBJICHHS YPaBHEHHs WU CHCTEMbl YpaBHEHHH,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 334l IOJIYyYEHHBII pe3ybTar.

[IpuMeHsTh CBOWCTBAa YMCIIOBBIX HEPABEHCTB ISl CPABHEHMUS, OLCHKH, PELIaTh JMHEMHbIE HEPAaBEHCTBA C OJHON NEPEMEHHON M MX CUCTEMBI, JaBaTb
rpadUyecKyro WITIOCTPALUI0 MHOKECTBA PEIICHUN HEPaBEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUH

[ToHnMaTh ¥ UCIONB30BaTh (YHKIMOHAJIBHBIE MOHATUS U SA3bIK (TEPMUHBI, CHMBOJINYECKHE 0003HAUEHUs), ONPEEIIATh 3HaUeHUE (PYHKIMH MO 3HAYEHUIO
apryMeHTa, OINpeessaTh CBOWCTBA (YHKIMU 1O €€ rpapuKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIUH BUJA:

y=k/ix,y=x2,y=x3,y=[x|,y= X, OITHCHIBATH CBOJCTBA YHCIOBOI byakumn 1o e€ rpaduky.

K xonIty 00yuenus B 9 kijiacce 00y4Jaronuics moayduT CIeYIONIre MPEAMETHBIC PE3YIbTAThI:

Yucna v BbIYMCICHUSA

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIIBHBIE U UPPALIMOHAIILHBIE YHCIIA.

Beimonuate apudmernyeckue AEUCTBUS C PpAlMOHAIBHBIMU YHCIAMH, COY€Tass YCTHbIE M MUCHbMEHHbIE NPUEMBI, BBINOIHATH BBIYMCICHHUS C
MppalMOHATILHBIMU YUCIIaMHU.

HaxoauTs 3HaueHus CTeneHen ¢ 1eIbIMU MOKa3aTeasiMU U KOpHEH, BBIYUCIIATh 3HAYEHHSI YUCIOBBIX BBIPaKEHHI.

OKpyrJITh JE€NCTBUTENBHBIE YUCIIA, BBITOIHITH IPUKUKY PE3YJIbTAaTa BEIUNCICHUH, OLIEHKY YHCIOBBIX BBIPa)KEHUH.

YpaBHeHHs U HEPABEHCTBA

Pematp nuHeiiHble U KBaJpaTHbIE YPaBHEHUS, YPABHEHUS, CBOIALINECS K HUM, IPOCTEMIINEe JPOOHO-palliOHAJIbHBIE YPABHEHHUS.
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Pematp cucTteMel IByX TMHEWHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMH U CUCTEMBI IBYX YPABHEHMM, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISCTCS JIMHCHHBIM.

Pemate TeKCTOBBIE 33/1a4H aNreOpanyecKuM CII0COOOM C TOMOIIBIO COCTaBJICHUS! YPABHEHUS MU CUCTEMBI IBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMU.

[TpoBomUTH MpoCTEiINe MCCAeIOBaHNS YPAaBHEHUM M CUCTEM YpaBHEHHIA, B TOM YHUCIIE C IPUMEHEHHUEM TpaQHUueCKUX MPeICTaBICHHUN (yCTaHABIUBATh,
UMeEeT JIM ypaBHEHHE WIIM CUCTEMa YpPaBHEHHH PeLeHMs], €CIIU UMEET, TO CKOJIBKO, U IIpoYee).

Pemiate nuHeiHbIe HEPaBEHCTBA, KBAapaTHbIE HEPABEHCTBA, U300paXkaTh PELICHNE HEPABEHCTB Ha YMCIOBOM MPSMOH, 3alMChIBATh PELICHHUE C I1OMOILBIO
CUMBOJIOB.

Pemate cuctembl IMHEHHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOIINE KBAIPAaTHOE HEPABEHCTBO, N300pakaTh peIIeHHE CUCTEMbl HEPABEHCTB Ha
YKCJIOBOW MPSIMOM, 3aIIUCBHIBATH PEIICHUE C IIOMOILIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELICHUH Pa3IMYHBIX 3a]ady.

DOyHKIUH

Pacrio3HaBath (yHKIMH M3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACIIOIOKEHHE Ha KOOPIUHATHOM TIOCKOCTH rpadukoB (GyHKuuMil Buma: y = kX, y

=kx+h,y=kix,y=ax2 + bx + ¢,y = x3, y =Vx, y = |x|, B 3aBHCHMOCTH OT 3Ha4eHHI KOd(HIIMCHTOB, ONHCHIBATE CBOMCTBA (YHKIIHIA.

Ctpouts u n300pakath CXeMaTU4eCKu rpaduKu KBaIpaTUYHBIX (QYHKIMH, OMUCHIBATH CBOMCTBA KBAPATUYHBIX (PYHKIIMIA MO UX TpaduKaM.

Pacrio3naBath KBaipatnyHy0 (GyHKIHIO 110 GopMyJie, MPUBOAUTH MPUMEPHI KBAJAPATUIHBIX (DYHKIINN U3 PeabHOM KU3HU, PUINKH, TCOMETPHUH.

YucinoBble N0OCI€10BATEILHOCTH U POrpeccuu

Pacnio3naBath apudmeTryecKyro 1 reOMETPUUECKYIO MPOTPECCUU TIPU Pa3HBIX CIIOC00axX 3aJaHMsl.

BBINOMHATE BBIUMCIICHUS C UCTIOJIB30BaHUEM (POPMYJI N-ToO YieHa apu(METUYECKON U TEOMETPUUYECKOM MPOrpeccHii, CyMMBbI MEPBHIX N YJICHOB.

N3o0paxkaTs diieHbl MOCAEA0BATEIbHOCTH TOYKAaMHU Ha KOOPJIMHATHOM TIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YUCIOBBIMH MOCIIEA0OBATEIILHOCTSAMHM, B TOM YHCJIE 33141 U3 PeaTbHOM XU3HU (C UCTIOJIb30BAaHUEM KaJbKYISATOPA, IU(PPOBBIX
TEXHOJIOTUH).

TemaTnyeckoe NJIAHUPOBAHUE

Ne m\it
HanmeHnoBaHue TeMbl Kom-Bo vacos
1 HepaBeHcTBa M cHCTeMBbI HEPABEHCTB 21
1.1 JInHeliHbIe M KBaIpaTHBIE HEPABEHCTBA 3
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1.2 PanmonanbHbie HEpaBEeHCTBA 5
1.3 MHokecTBa 1 onepauuy HaJ HUMHU 4
14 CucTeMbl HEPaBEHCTB 6
15 Konumponvnas paboma Nel 1
TpeHUpPOBOYHO - TMArHOCTHYECKas padoTa B dopmarte OI'I 2

2 Cucrembl ypaBHeHHUH 22
2.4 OcCHOBHbBIE IOHATHUS 5
2.5 MeTo1pl pelIeHHsI CHCTEM YPaBHECHUM 7
2.6 Konmponvnas paboma N2 1
2.7 CucreMbl ypaBHEHHH KaK MaTeMaTHUYE€CKHE MOJICNIN PeaJbHbIX CUTYaIUi 7
TpennpoBoYHO - TMarHocTH4YecKkas padora B popmare OI'D 2

3 YuciaoBble yHKUMHU 26
3.1 Omnpenenenne yrcioBoi Gyaknuu. O6IacTh onpeneneHus, 00JacTh 3HAaUCHUH QYHKIHH 5)
3.3 CniocoObI 3a1anus QyHKIUN 2
3.4 CaoticTBa QyHKIMI 5
3.5 UYeTHbIe 1 HEYETHBIC (YHKIIMU 4
3.6 Konumponvnas paboma Ne 3 1
3.7 @Oynukiust y = x" (N €N), ux cBoiicTBa U TpaduKH 2
3.8 Oyukius y = x" (N€N), ux cBoMCTBa U rpaQuKH 2
3.9 ®dyuknua Y = ¥/X, ee cBoiicTBa U rpaduk 2
3.10 Konumponvnaa paboma Ne 4 1
TpeHnpoBoYHO - TMarHocTH4YecKas padora B popmarte OI'D 2

4 IIporpeccun 22
4.1 YucnoBble MOCIIE0BATEIHLHOCTH 6
4.2 Apudmernueckast nporpeccus 7
4.4 ["'eomeTpuyeckasi Iporpeccust 8
4.5 Konumponvnas paboma No 5 1
5 DJIeMeHThbl KOMOMHATOPHUKH, CTATHCTHKH ¥ TEOPUH BEPOSITHOCTEH 19
5.1 Komb6unaropssle 3aaun 4
5.2 CrarucTtuka — qu3aifH nHpopMaImn 4
5.3 IIpocreiime BEpOSTHOCTHBIE 3a/1a41 4
5.4 DKCepUMEHTAJIbHbIE TaHHBIE U BEPOSATHOCTHU COOBITHI 4
TpenupoBo4HO - AMarHocTuyeckasi padora B popmare OI'D 2

5.5 Konumponvnas paboma Ne 6 1
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6 HNToroBoe noBTopenne 26
6.1 BripaxkeHust 1 Ux npeobpa3zoBaHus 2
6.2 YpaBHeHus 3
6.3 CucTteMbl ypaBHEHU 2
6.4 HepasencrBa 2
6.5 DYHKIMU 4
6.6 Apudmerndeckas 1 TeOMETpUIECKast MPOTPECCUU 2
6.7 Pemenne TeKCTOBBIX 3a7a4 aNreOpanyeckKuM CriocoooM 4
6.8 DJIeMEHTHI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKUA U TEOPUHU BEPOSITHOCTEH 2
6.9 Hmozosas konmponvnas paboma 1

TpennpoBoYHO - TMarHocTH4YecKas padora B popmarte OI'D 4
Hroro yacos 136
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