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Pabouas nporpammMa Kypca ajareopnl 7-9 kiaacca (Mep3Juasik)

IHosicHUTeIbHAA 3aIIUCKA

Pabouas nporpamma yueOHOro kKypca «anredpa » ais 7-9 kinacca cocTaBieHa Ha
OCHOBE:

- ®enepanpHoro 3akoHa Poccuiickoit @enepanuu ot 29 nekadbps 2012 r. N 273-D3 «O6
oOpa3oBanuu B Poccuiickoit @enepanuny;

- ®enepalibHOTO TOCYIAPCTBEHHOI'0 00pa30BaTebHOTO CTaHAAPTa HAYAJIBLHOT'O 00IIETOo
oOpazoBanus (Y TBepkIEH MpuKkazoM MuUHUCTepcTBa 0Opa3zoBaHusi U Hayku Poccuiickoi
Odeneparuu ot 6 okTsIOpst 2009 1. Ne 373) (¢ mocneAyOUMHA U3MEHEHUSIMU);

- @enepalibHOTO TOCYIAPCTBEHHOI0 00pa30BaTEeNIbHOIO CTaHAapTa OCHOBHOI'O OOIEro
oOpa3oBanus (YTBepKJIeH Npuka3oM MuHHCTEpCTBAa 00pa3oBaHus W Hayku Poccuiickoi
Odeneparun ot 17 nexadbps 2010 r. Ne 1897);

- @enepalibHbIN TOCYIapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT CPEIHETO OOIIETOo
oOpa3zoBaHusl, YTBEPKIACHHBIN MTpUKa3oM MuHHCTEpCcTBA 00pa3oBaHus 1 HaykKu Poccuiickoi
®enepanuu ot 17 mas 2012 r. Ne 413» (3apeructpupoBan B Muntocte Poccun 09.02.2016
Ne 41020);

-IIpukaza MunuctepctBa oopazoBanus u Hayku PO ot 31 gexabpst 2015 roga Nel576
«O BHeceHun n3MeHeHui B denepalibHbIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTaHIapT
HAYaJIbHOTO 00IIero 00pa3oBaHusi, yTBEPKACHHBINA MpHUKa3oM MuHHUCTEpCTBAa 00pa30BaAHMS
u HayKu PD ot 6 okTsa6pst 2009 1. Ne373»;

-IIpukaza MunucrepctBa oopazoBanus u Hayku PD ot 31 mexabpst 2015 roga Nel577
«O BHeceHun n3MeHeHui B denepalibHbIi TOCY1apCTBEHHBIN 00pa30BaTEIbHBIN CTaHIapT
OCHOBHOTO 00111eT0 00pa3oBaHus, YTBEPKIASHHBIN MTpUKa3oM MUHHCTEpCTBA 00pa30BaHUs U
Hayku PO ot 17 nexabpst 2010 1. No 1577»;

- [Ipukaza MunucrepcTBa oOpazoBanus u Hayku Poccutickoit @eneparuum ot 31.12.2015
Nel578;

«O BHeceHNM U3MEHEHUN B (penepanbHbIi rocyJapCTBEHHBIA 00pa30BaTeIbHbIN
CTaHJapT CPEIHETO 00IIero 00pa3oBaHus, yTBEPKAECHHBIN MPprUKazoM MUHUCTEpCTBA
oOpasoBanus u Hayku Poccutickoit ®eaeparuu ot 17 masg 2012 1. Ne 413»
(BapeructpupoBan B Muntocte Poccuu 09.02.2016 Ne 41020);

- YcraBa MBOY Tlopt-Katonosckoit COILI,

- OCHOBHO#1 00pa30BaTENBLHOM MPOrPaMMBbI CpeaHero odiiero oopazopanus MbOY
ITopT-KaTonosckoit COII A3oBckoro paiiona;

- [Tonoxenust MBOY Ilopt-Katonosckoit COI A30Bckoro paiioHa 0 COCTaBI€HHHU
paboueit mporpaMMbl y4eOHOTO Kypca;

- IIpumepnsix mporpamm mo matematuke (M.: [IpocBemenue, 1994, 1996; M.: [Ipoda,
2001-2007);

- ABTOpCKOI IporpamMMel 1o anredpe 7-9 kinaccos aBropoB A.I'. Mep3ansika, B.b.
ITononckoro, M.C. Akupa.

- Yuebnoro miana MBOY Tlopt-Katonosckoit COILI ma 2021-2022 y4eOnbrit TO1; Ha
2022-2023 y4eOHbIii TOT;

- l'omoBoro kanengapuoro rpaduka Ha 2021- 2022y4.rox, Ha 2022-2023 y4eOHBIH roa



MECTO IIPEJIMETA B YYEBHOM IIJIAHE

Ha uzyuenue anredpsl B 7-9 kjaccax OCHOBHOM LIKOJIbI BBIAEISETCS 3 U B HEJEIIO
B T€YEHHE TpeX JieT 00ydeHusl. YueOHOe BpeMsl MOXKET ObITh YBETUYEHO 10 4
YPOKOB B HEJIEIIIO 3a CYET BapUaTUBHOU YyacTu bazucHoro miaxa.

Il1anupyeMble pe3yJbTaThbl 0CBOEHHSI Y4e0OHOI0 Kypca

N3yyenrne maTeMaTUKU B OCHOBHOM LIKOJIE TAET BO3MOKHOCTD
00y4JaromumMcst JOCTUYb CJICTYIOMUX PE3YJIbTaTOB PA3BUTHUS:

1) 6 auunocmuom nanpasieHuw:

® OTBETCTBEHHOT'O OTHOIICHUS K YUEHUIO, 3aMHTEPECOBAHHOCTDH B
npUOOPETEHUH U PACIIUPEHUN MAaTEMAaTUUECKUX 3HAHUUM U CITIOCOOOB JICUCTBUI;

® KOMMYHHUKAaTHBHOW KOMIIETCHTHOCTH B OOIIICHUH, B yUeOHOMN, TBOPUYECKOU
U JpYTrux BUAAX ACATEIBHOCTH IO MPEIMETY, KOTOPask BHIPAXKAETCA B YMEHUU
SICHO, TOYHO, TPAMOTHO MU3J1araTh CBOM MBICIIA B YCTHOM U MUCbMEHHOM peyH,
BECTH KOHCTPYKTUBHBIN JTUAJIOT, TPUBOJIUTH MIPUMEPHI, a TaK K€ MOHUMATh U
yBaXKaTh MO3UITUIO COOCCETHHKA, TOCTUTAaTh B3aUMOIIOHUMAHUS, COTPYIHUYATh
JUTSL JOCTHDKEHUS OOIIMX PE3YIbTaTOB;

® IIpe/ICTaBIeHNE 00 N3y4aeMbIX MAaTEMaTHUECKUX MOHIATUSAX U METOAaX Kak
BOKHEHIINX CPEICTBAX MATEMATUUYECKOTO MOJICTTMPOBAHUS PEAJIbHBIX MPOLIECCOB
U SIBJICHUI;

® KpeaTUBHOCTH (COOCTBEHHAsI apryMeHTAIlUsI, OTIPOBEPIKEHUSI, TOCTAHOBKA

3a7a4 u ap.)

2) 6 MemanpeomMemnHoM HanpasileHUU.

® CIIOCOOHOCTH CAMOCTOSITENIbHO CTaBUTH 1€IM Y4EOHOMN e TENbHOCTH,
TUTAHUPOBATh, OCYIIECTBIIATH, KOHTPOJIHPOBATH U OIICHUBATh yUueOHBIC IEHCTBUS B
COOTBETCTBUHM C ITOCTABIICHHOM 3aJa4€i U YCIOBUSIMU €€ BBITIOJHECHUS,

® YMEHHUS HAXOJUTHh HEOOXOANMYIO HH(GOPMAITUIO B PA3ITMYHBIX HCTOUYHHUKAX
(B cipaBouHUKaX, IuTepatype, utepHeTe), 00padaTeiBaTh, XpaHUTH U
nepeaaBaTh HHPOPMAIIMIO B COOTBETCTBHUH C MIO3HABATEIILHBIMU WITH
KOMMYHHUKAaTUBHBIMH 33/1a4aMU;

® BJIQJICHUS NPUEMAMU YMCTBEHHBIX JEHCTBUN: YCTAHOBIICHUS aHAJIOTHM,
KJIacCU()UKAIMU HA OCHOBE CAMOCTOSITEIBHOTO BHIOOpAa OCHOBAHHI M KPUTEPHUEB,
YCTaHOBJIEHHS POJIOBUAOBBIX U MPUUYNHHOCIEACTBEHHBIX IO aHAJIOTUH;

® YMEHHS OPTaHU30BBIBATH COBMECTHYIO YUCOHYIO ICSITEIIEHOCTS C
YUUTEJIEM U CBEPCTHUKAMU: ONPEAEIATD LIENU, pacrpeaeisaTh QyHKIUY,
B3aHMOJICMCTBOBAThH B I'PYIIIE, BBIIBUTATh TMHINOTE3bl, HAXOAUTH PEIICHUE
npoOJieMbl, pa3peniaTh KOHPIUKTHI HA OCHOBE COTJIACOBAHUS MO3UIIMU U yu€Ta
WHTEPECOB, aPI'yMEHTHPOBATh U OTCTAaUBATh CBOE MHEHUE.

3) 6 npeomemHoOM HANPABIEHUU:



® yMeHUE paboTaTh C MATEMATUUYECKUM TEKCTOM, TOUHO U T'PaMOTHO
BbIpakaTh CBOU MBICIU B YCTHOM Y MUCHbMEHHON pEUH, MPUMEHSS
MaTeMaTU4YEeCKYI0 TEPMHUHOJIOTHIO U CUMBOJIUKY, UCIIOJIb30BaTh PA3IUYHBIC SI3bIKU
MaTeMaTHKHU (CIIOBECHBIN, CHMBOJINYECKUM, TAOTMIHBIHN);

® YMEHUS UCTIOJIB30BaTh 0a30BbIC MOHATHUS U3 OCHOBHBIX Pa3/ielioB
cojiepkaHusl (4UCI0, ypaBHEHUE, HEPABEHCTBO U JP.);

® [IpEACTaBICHUE O YUCJIE M YUCIOBBIX CUCTEMAaX OT HATypaJbHBIX J10
JTPOOHBIX YKCEIT; MPAKTUYECKUX HABBIKOB BBIMOJHEHUS YCTHBIX, TUCbMEHHBIX,
WHCTPYMEHTAJIbHBIX BEIYMCIICHUHN, BEIYUCITUTEIBHON KYIBTYPHI;

® [IPUEMOB BJIaJICHUSI Pa3TUYHBIMU SI3bIKAMU MAaTEMATUKH (CJIOBECHBIH,
CUMBOJIMYECKUI) I WILTIOCTPALIMK, HHTEPIPETAIINHI, apTyMEHTAIIHNH;

® YMEHUS MPUMEHSTh U3YUCHHbIC MTOHSATHSI, allllapaT pa3IuyHbIX Pa3/iesioB
Kypca K pelIeHUI0 MEXITPEAMETHBIX 3a1a4 U 3a]1a4 MTOBCETHEBHOM JKU3HHU.

Ilnanupyembie pe3yJbTaThl H3y4eHHs aJredpol B 7-9 Kiaaccax
AJire0panvecKne BbIpPasKeHH s

BrinmyckHuK HayuuTes:
*ONEpUPOBATHh TMOHATHSAMU «TOXJECTBO», «TOXJIECTBEHHOE MpPeoOpa3oBaHUEY,
pemiarh 3aa4u, cojepxaiire OyKBeHHbIE JaHHBIE;, paboTaTh ¢ (popmynamu;
*BBIMOJIHATh TPEOOPa30BaHUSI BBIPAKEHUM, COAEpKAIIUX CTENEHU C UEIbIMU
NOKa3aTeJsIMU U KBaJpaTHbIE KOPHU;
*BBINOJHATh TOXKJIECTBEHHBIE TNMPEOOpPa30BaHMs PAMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE IPaBUJI ACUCTBUI Ha/l MHOTOYWIEHAMH U alre0pandyecKuMu Apo0OsiMu;
*BBINOJIHATH PA3JI0KEHUE MHOTOUYJIEHOB Ha MHOKHTEIIH.

Buinycknuuk nonyyum 603mMoicHOCMb HAYUUMBCAL:
*BBINOJHAT, MHOTOIIATOBBIE MPEOOpa3oBaHUSl PAIMOHAIBHBIX  BBIPAKECHUH,
IPUMEHSSI IMUPOKKU HAOOp CITOCOOOB M IPUEMOB;
*IIPUMEHATH TOXKJIECTBEHHBIC TIPEOOPA30BAHUSA ISl PEIICHUS 3a7a4 U3 Pa3IudHbIX
pa3zenoB Kypca.

YpaBHeHus

BrinyckHuk Hay4uuTCs:
*pelIaTh OCHOBHBIE BHU/Bl PALMOHAIBHBIX YPAaBHEHHM C OJHOM NEPEMEHHOMU,
CUCTEMBI JBYX YPAaBHEHUH C JBYMS IEPEMEHHBIMU;
*[IOHMMAaTh YPAaBHEHHE KaK Ba)KHEUIIIYI0 MAaTEMAaTHYECKYIO0 MOJENb JJIsl OMHCAHUS
U U3YYEHHUs Pa3HOOOPa3HbIX peaNbHBIX CUTYyallui, pellaTb TEKCTOBBbIE 3aJauu
anreOpandecKuM METO/IOM;
*IpUMEHATh TrpadUuyuecKue TMPEICTABICHUS MJI1 HCCIEIOBAHUS ypPaBHEHMIA,
MCCIIEIOBAHUS U PEILICHHS] CUCTEM YPaBHEHH C IBYMS IEPEMEHHBIMH.

Buvinyckuuk nonyuum 603mMo4CHOCIb !
*OBJIJIETh CMEIMAIbHBIMU MPUEMAMU PEILICHUSI YPABHEHUN U CUCTEM ypaBHEHUH;
YBEPEHHO NMPUMEHSTDH anmnapaT YpaBHEHUH JIJIsl pellleHHs] pa3HOOOpa3HbIX 3a7ad U3
MaTeMaTUKU, CMEKHBIX IPEMETOB, IPAKTUKH;
*IPUMEHSATh I'papUUECKUE MPEICTABICHUS ISl UCCIECIOBAHUS YPABHEHUM, CUCTEM
ypaBHEHUM, cofiepKaniux OyKBeHHbIE KOA(PDUIIUECHTHI.



HepaBencrBa

BrinyckHUK Hay4uTCS:
*[IOHUMATh U IPUMEHATH TEPMUHOJIOTHUIO U CUMBOJIUKY, CBA3aHHBIE C OTHOLLIEHUEM
HEpaBEHCTBA, CBOMCTBA YHCIOBbIX HEPABEHCTB;
*pelIaTh JUHENHBIE HEPABEHCTBA C OJHOU IIEPEMEHHON U UX CUCTEMBI; pelIaTh
KBa/IpaTHbIE HEPABEHCTBA C OMOPOM Ha rpaduueckue npeacTaBiICHUs;
*[IPUMEHATH aNMapaT HEPABEHCTB JUIsl PELICHUS 3a/1ay U3 Pa3jIudHbIX pa3/esioB
Kypca.

Buinycknuk nonyuum 603M0MCHOCHb HAYYUMBCSL:
*pa3HO00pa3HBIM NMPUEMAM JJOKA3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTh
anmnapar HepaBEHCTB VISl PeLlIeHUs pa3HOOOpa3HbIX MATEMATHUECKHX 3a/1a4y U
3aJ1ay U3 CMEKHBIX IPEIMETOB, TPAKTUKH;
*[IPUMEHATH rpaduyecKre MpeaCTaBICHUs 1Sl UCCIIeI0BAHNS HEPABEHCTB, CUCTEM
HEPABEHCTB, COJIepKaIUX OyYKBEHHbIE KO(PPUIIUEHTHI.

YucioBble MHOXKECTBA

BrinyckHUK HAyduTCs:
*[IOHMMAaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHbBIE C TTOHSITHEM MHO>KECTBA,
BBITIOJHSATH OTEPalMK HaJl MHOKECTBAMU;
*HCIOJIb30BaTh HaYaIbHbIE MIPEJACTABICHHS O MHOXECTBE JCHCTBUTEIBHBIX YUCET.

Buinycknuk nonyuum 803moxicHocms.:
*pa3BUBATh MPEACTABIECHUE O MHOKECTBAX;
*pa3BUBATh MPEACTABICHHUE O YUCJIE U YUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX J0
NENCTBUTEIIBHBIX YUCET; O POJIU BBIYMCICHUN B IPAKTHKE;
*pa3BUTh U YIIIYOUTh 3HAHUS O JECATUYHON 3alUCH IEHUCTBUTENBHBIX YUCE
(mepuoauuecKue U HeTepUuoOAUICCKHUE TPOOH).

DOyHKUUMA

BrinyckHuk HayuuTcCs:
*[IOHMMATh U UCIIOJIH30BaTh (DYHKIIMOHATIBHBIC TIOHATHUS, A3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS );
*CTPOUTH TpadUKH JIEMEHTAPHBIX (YHKIIUM, UCCIIE0BATh CBOMCTBA YHCIOBBIX
(GyHKIIMH HA OCHOBE M3y4YEHUS MOBEJCHUS UX TPAPUKOB;
*IIOHMMATh (PYHKITUIO KaK BaKHEHIITYI0 MATEMATHYECKYIO MOJICIb JJIsl OTIUCAHUS
MIPOLIECCOB U SIBICHUH OKPYIKAIOIIETO0 MHUPA, TPUMEHITh QYHKIIMOHATBHBIN S3BIK
JUIS OIIMCAHUS U UCCIIEJOBAHUS 3aBUCUMOCTEHN MEXy (PU3NMUECKUMU BEIMYNHAMU;
*[IOHUMATh U UCIIOJIb30BATh SA3bIK I1OCJIEI0BATEIBHOCTEN (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUECHUS )
*TIPUMEHSTH POPMYJIbI, CBA3aHHBIE C apU(PMETHUECKON 1 T€OMETPHIECKOM
MPOTPECCHSIMU, U anmapar, chOPMHUPOBAHHBIN MPU NU3YyUECHUH JAPYTHUX PA3CIOB
Kypca, K pEeLIEHHUIO 33a4, B TOM YHCJIE€ C KOHTEKCTOM M3 PEAIbHOM KU3HU.

Buinycknuk nonyuum 603mMoxucHOCMb:
*[IPOBOJIMTH MCCIIEJOBAHUS, CBA3AHHBIE C U3yUYEHUEM CBOMCTB (DYHKIIMI1, B TOM
YHCJIE C UCIIOJIb30BAaHUEM KOMITBIOTEPA; HA OCHOBE TPa(h)MKOB U3YUEHHBIX
GyHKLIMI CTpoUTh 00Jiee CI0KHbIE TPadUKH (KyCOUHO-3aaHHBIE, C
«BBIKOJIOTBIMIY TOUYKAMH U T.I1.);



*HCNOJIb30BaTh (DYHKIIMOHAJIbHBIE MPEICTABICHUS U CBOMCTBA (PYHKIMI pelieHus
MaTeMaTUYECKHUX 3a7a4 U3 Pa3IMYHbIX pa3AciioB Kypca,
*pemaTh KOMOMHUPOBAHHBIE 33/1a4U C MPUMEHEHHEM (POPMYJIN-TO YIEHA U CYMMBI
MEPBBIX N WICHOB apU(PMETHUECKON U T€OMETPUUYECKON TPOrPECCHIA, TPUMEHSS
IIpY OTOM annapaTr ypaBHEHUNW U HEPABEHCTB;
*[IOHUMATh apU(PMETUUECKYIO U TEOMETPUUYECKYIO MPOTPECCUU KaK (YHKLIUU
HATypaJbHOIO apryMeHTa; CBSA3bIBATH ApU(PMETUUECKYIO MPOTPECCHUIO C TMHEHHBIM
POCTOM, F€OMETPUUECKYIO — C IKCIIOHEHIIUAJIBHBIM POCTOM.

DJIeMEHThI NPUKIATHOM MATEMaTHKH

BrinyckHuk Hay4yuTCs:
*UCIIOJIB30BaTh B XOJI€ PEUICHHU 3a/1a4 DJIEMEHTAPHBIC IIPEACTABIICHUS, CBA3aHHbBIC
C NpUOIMKEHHBIMU 3HAUYCHUSIMU BEJIMYUH;
*HCIOJIB30BaTh MPOCTEHIINE CIIOCOOBI MPEICTABICHUS U aHAIN3a CTATUCTUYECKUX
JAHHBIX;
*HAXO/JUTh OTHOCUTENIbHYIO YACTOTY U BEPOSITHOCTH CIYYaiiHOTO COOBITHS;
spemaTh KOMOMHATOPHBIC 33]]a4l HA HAXO0XK/IEHUE YUCIIa 00BEKTOB WU
KOMOMHAI.

Buvinycknuk nonyuum 603mM0HCHOCMb !
*TIOHSATH, YTO YMCIIOBBIC TAHHBIE, KOTOPBIE UCIIOJIB3YIOTCS ISl XapaKTEPUCTUKH
00BEKTOB OKPY’KAIOLIET0 MUPA, SIBJISIOTCS MPEUMYILECTBEHHO MPUOIMKEHHBIMH,
YTO M0 3alUCU NPUOIMKEHHBIX 3HAUEHUH, COJlepKalUXCsl B MH(POPMAILIMOHHBIX
HCTOYHHMKAX, MOKHO CY/IUTh O MOTPEIIHOCTH IPUOIHKEHHUS;
*[IOHSTh, YTO MOTPEIIHOCTh PE3YJIbTaTa BBIUMCIEHNUHN JOKHA OBITH COU3MEpPUMA C
IIOTPELIHOCTBIO UCXOAHBIX TaHHBIX;
*IIpUOOPECTU NEPBOHAYAIIBHBIN OMBIT OPraHU3alMK cOOpa TaHHBIX NpU
IPOBEACHUU ONpPOCca OOIECTBEHHOTO MHEHHUS, OCYIIECTBIIATh UX aHAIIU3,
HPEJCTABIATh PE3YJAbTAThl ONPOCa B BUJE TAOIMIIbI, THArPaMMBlI;
*IIpHOOPECTHU OMBIT MPOBEACHUS CIyUYalHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C
IIOMOILBbIO0 KOMIIBIOTEPHOI'O MOJEIUPOBAHUS, HUHTEPIIPETALUN UX PE3YJIBTATOB,;
*Hay4YUTHCS HEKOTOPBIM CIIEIUAIBHBIM MPUEMaM peleHUs] KOMOMHATOPHBIX 3a/a4.

Conep:xanne yueOHOro npeamera «AJareopa»7 — 9 kiiaccon

AJireOpanvecKne BbIpasKeHHU s

BoipaxeHue ¢ nepeMeHHbIMU. 3HAUEHUE BBIPAKEHUS C IEPEMEHHBIMU.
JlonmycTrMble 3HaUYCHUS IEPEMEHHBIX. T0OX1€CTBO. T0OXKAECTBEHHbIE
npeoOpa3oBaHus alreOpanvdecKux BeIpakeHU. Jloka3aTenbCTBO TOKIECTB.

Crenens ¢ HaTypaJIbHBIM MOKa3aTesneM U €€ cBoricTBa. OHOUIICHBI.
OnuHouneH cranpaptHoro Buga. CreneHs ogHowieHa. MHorousnensl. MHOrouneH
crtaHaapTtHOro Buaa. Crenenb MHOTOWIeHA. CII0)K€HUE, BBIMUTAHUE U YMHOKEHHUE
MHOTOWwIeHOB. DOpMyJIbI COKPAIIEHHOTO YMHOXEHHS: KBAJIpaT CYMMBI U KBaJIpat
Pa3HOCTH JIBYX BBIPAXKEHUM, POU3BEACHNUE PA3HOCTU U CYMMBI IBYX BBIPAXKEHHUII.
Paznosxenne MHOTOUYIEHA HA MHOXKUTENU. BoiHeceHne 00111eT0 MHOKUTEIS 32
cKoOKkH. MeTon rpynnupoBKu. PazHoOCTh KBagpaToB ABYX BhIpakeHuil. Cymma u
pa3HOCTh KyOOB ABYX BbIpaxkeHuil. KBanpaTtueiit Tpéxunen. KopeHnb kBajpaTHOro



TpéxuneHa. CBOMCTBA KBAaJIpaTHOIO TpExwieHa. Pa3nokeHne KBaapaTHOro
TPEXUJIEHA HA MHOKUTEIIN.

PannonanbHbie Beipakenus. Llenbie Beipaxenus. {poOHbie
BbIpakeHuA. PanronanbHas qpo6s. OCHOBHOE CBOWCTBO pallMOHAIBHON APOOH.
CrnosxeHue, BBIYMTaHUE, YMHOXKEHHUE U JIEJICHUE PallUOHANIBHBIX APOOEH.
Bo3Beaenue pannoHanbHOU IpoOu B cTENEeHb. T0XIECTBEHHbIE TPEOOpa30oBaHus
palMOHANBHBIX BbhIpakeHUN. CTEMEHD C LEJIBIM MOKa3aTeNIeM U €€ CBOICTBA.
KBaapatubie kopHU. AprupMeTHUECKUN KBaPaTHBIA KOPEHb U €r0 CBOMCTBA.
ToxaecTBeHHbIE MPEe0OPa30BaAHUS BbIPAKEHUMN, COIEPKAIIMX KBAIPATHBIE KOPHHU.

YpaBHeHus

VYpaBHeHue ¢ oiHOM nepeMeHHol. Kopenb ypaBHeHUs. PaBHOCUIIBHBIE
ypaBHeHusA. CBOMCTBA ypaBHEHUH C OJHOM MEPEMEHHOW. Y PaBHEHUE KaK
MaTeMaTH4eCKasl MOJIENb PEATbHON CUTYaLlUH.

JIuneitnoe ypaBHeHue. KBagparnoe ypaBuenue. @opmyna KOpHEH
KBaJApaTHOro ypaBHeHus. Teopema BueTa. PannoHnanbHble ypaBHEeHMs. Pemienne
palMOHATBHBIX YPABHEHUH, CBOJAIINXCS K JIMHENHBIM WM K KBaJPaTHBIM
ypaBHEHUAM. PelieHne TEKCTOBBIX 33J1a4 C TOMOIIbIO PAllMOHAIbHBIX YPAaBHEHUM.

VYpaBHeHue ¢ AByMs iepeMeHHbIMU. [ paduix ypaBHEeHUS ¢ ABYMSI
nepeMeHHbIMU. JIMHEetHOe ypaBHEHUE C ABYMS IEPEMEHHBIMU U €T0 Tpaduk.

CucremMbl ypaBHEHH ¢ IByMs ITlepeMeHHBIMU. [ 'paduyeckuii MeTox
pELICHUs] CUCTEMBI YPaBHEHUH C IByMs IEpEMEHHBIMU. Perenne cucrem
YpaBHEHUW METOJIOM MOJCTAHOBKH U clloKeHUs. CucTteMa IByX ypaBHEHUH ¢
IBYMsI IEPEMEHHBIMU KaK MOJIEJNIb PEAJIbHON CUTYAIUH.

HepaBencrBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA. CII0KEHNE U YMHOXKEHUE YNCIOBBIX
HepaBeHCTB. OlLleHNBaHUE 3HAUeHUs BbIpakeHus. HepaBeHCTBO ¢ 0HOM
nepeMeHHoM. PaBHOCHIIBHBIE HEpABEHCTBA. YMCIIOBBIE TPOMEXKYTKH. JIMHENHBIE U
KBa/IpaTHbIE HEPABEHCTBA C OJJHOM NepeMeHHOM. CUCTEMBI HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

Yuci10BbIe MHOKECTBA

MHuoxecTBO U ero snemMeHThl. CiocoOb! 3a1aHusl MHOKECTB. PaBHbIe
MHOxecTBa. ITycroe MmHO)kecTBO. [TonMHOXkecTBO. Onepanuy HaJl MHOKECTBAMU.
Nnmroctpaniyst COOTHOLIEHUH MEXKAY MHOXKECTBAMU C ITIOMOILBIO JUarpamm
Diinepa. MHOkKeCTBa HaTypajIbHBIX, LIEJIbIX, PAIIMOHAIBHBIX YUCEN. PaninonanpHOE

m
YHUCII0 KaK JpoOb Buaa —, rae M € Z, n € N, 1 kak OECKOHEUHas MeproandecKas
n

necstuaHast 1poos. [IpeacraBinenne 06 uppanmoHaAIBHOM Yucie. MHOXECTBO
JNEUCTBUTENIBHBIX uKcen. [Ipeacrapinenrne 1eMCTBUTENRHOTO YUCIA B BUIE
OECKOHEYHON HEMEPHOIUUIECKON AeCATHIHON Apoou. CpaBHEHUE ACHCTBUTEIBHBIX
gucen. Cea3p mexay MHOKecTBamu N,Z, Q, R.

DyHKIUN

YucaoBbie QyHKINH

OYHKIMOHAIIbHBIEC 3aBUCUMOCTH MEXAY BelnurHamu. [lonsaTue QpyHKIuu.
DyHKIHUS KaK MaTeMaTh4ecKas MoJIelib peaibHoro npoiecca. O61acth
onpenesieHust U o0JacTh 3HaueHus: pyHkuuu. Criocoosl 3aanus PyHKIUU.



I'paduk pynkuun. Iloctpoenue rpaduxoB GyHKIUN ¢ TOMOIIBLIO PeOOpa30BaHUI
¢uryp. Hynu dyukuuu. [IpomexyTku 3HakonoctosiHcTBa GyHkiuu. [IpomexyTku
BO3pacTaHus U yObIBaHUS (DYHKIIMH.

Jluneiinast pyHK1Ms, 0OpaTHAsI TPOMOPIIMOHATBLHOCTD, KBaApaTUIHAS
GyHkuus, GyHKIMS Y = X, MX CBOMCTBA U TpaduKu.

YucJioBbIC OCTECA0BATEIbHOCTH
[lonsTe yncnoBoil nociaenoBareabHOCTH. KoHeuHble 1 OECKOHEUHbIE
noclyieoBaTebHOCTA. CIOCcOOBI 3a/1aHUs TOCIIEI0BATENbHOCTU. ApUpMeTHYECKast
U reoMeTpuueckas nporpeccuu. CBOMCTBA WIEHOB apuUPMETHUECKOMN U
reomeTpudeckoit mporpeccuii. ®opmyibl 00111eTO WieHa apuhMETHIESCKON 1
reoMeTpuuecKoi nporpeccuil. @opmysibl CyMMbI N IEPBBIX YJIECHOB
apumeTudecKoil u reomeTpuueckoi mporpeccuii. Cymma 6ecCKOHEUHON
reOMETPUUECKOM porpeccuu, y kotopoi |g| < 1. IlpeacrtaBienue 6€CKOHEUHON
NEePUOINYECKOM TeCATUUHON poOu B BUE OOBIKHOBEHHOU JIPOOH.

JJieMeHThI NPUKJIATHON MATEMATHKH

Marematuueckoe MosienupoBanue. [IpouentHeie pacuérel. @opmyna
CJIOKHBIX TIPOLICHTOB. [IpubnvxéHHbIe BeIUunCIeHUus. AOCOMIOTHAS U
OTHOCHUTEJIbHAS TorpemHocTi. OCHOBHBIC MpaBuiIa KOMOMHAaTOpUKH. YacTtoTa u
BEPOATHOCTH CiIy4ailHOTo coObITHs. Kiaccuueckoe omnpeeneHrne BEposITHOCTH.
HauvanbHble cBenenus o craructuke. [IpencraBnenue JaHHBIX B BUJIE TAOJIHIL,
KPYTOBBIX U CTOJIOUATHIX IUarpamm, rpadukoB. CTaTUCTUUECKUE XapaKTEPUCTUKH
COBOKYITHOCTH JaHHBIX: CpeJIHEee 3HaUeHUEe, MOJIa, pa3Max, MeJlnaHa BHIOOPKH.

AJireOpa B HCTOPUYECKOM Pa3BUTHH

3apoxieHre anreOppl, KHUra 0 BOCCTAHOBJICHUU U TIPOTUBOMOCTABICHUH
Myxammena anb-Xope3mu. Mctopust hopMupoBaHus MaTeMaTHIECKOTO SI3bIKA.
Kaxk 3apoaunacek unest koopaunat. OTKpeITHE UPpallMOHAIBHOCTU. 13 ncropuun
BO3HMKHOBEHUS (DOPMYIT IJIs pelieHus ypaBHeHUH 3-i1 u 4-ii crenieHeit. ictopus
pa3BuTus nousaTus GyHkiuu. Kak 3apoaunack Teopust BeposiTHocTel. Yucna
®ubonayun. 3amgava JI. [Iuzanckoro (GuboHaY4M) O KPOJIUKAX.
JI. ®. Maraunkwuii. I1. JI. Yeoprmés. H. U. Jlo6aueBckuii. B. SI. ByHSIKOBCKUI.
A. H. Konmoropos. @. Buer. 1. ®epma. P. [lekapt. H. Tapranes. [. Kapnano. H.
Ao6enb. b. ITackans. JI. Tluzanckuii. K. I"aycc.



TemaTnuyeckoe mIaHupoBaHue Kypca ajareopst 7 kiaacca (140 yacon)

Ne Tema Kon-Bo
n/m 4acoB
1. | BBogHOE MOBTOpEHUE 4

2. |I'naa 1. JIu"eiiHOe ypaBHEHHUE C OJTHOM MEPEMEHHOMN 17

3. | I'masa 2. Llenbie BoIpaxeHUs 68
4. | I'maBa3. ®@yHKIIUU 19
5. | I'maBa4. Cuctembl TMHEWHBIX YPAaBHEHUHN C IByMsI IEPEMEHHBIMU 22

6. | ['mama 6. [ToBTOpeHue 10

TemaTnueckoe miIaHnpoBanue Kypca ajareopst 8 kiaacca (105 yaco)

No Tema Kon-Bo
/1 4acoB
1. | BBogHOE MOBTOpEHUE 4

2. | I'maBa 1. PanmoHanbHbIe BBIPAKEHUS 40
3. | I'masa 3. KBanpatHble KOpHU. JIeliCTBUTENIbHBIE YHCIIA 26

4, |I'naBa 4. KBaaparHble ypaBHEHUS 24

5. | I'mama 6. IloBTOpEHHME 7

TemaTnyeckoe NJaHUPOBaHHe Kypca anredopsl 9 kiaacca (102 yaca)

No Tema Koui-Bo
/1 4acoB
1. | BBogHOE noBTOpEHUE 4

2. | I'maBa 1. HepaBeHcTBa 21

3. | I'masa 2. KBagpatnunas QyHKus 30

4. | I'maBa 3. DieMeHTHI IPUKIATHON MaTEMAaTUKH 20

5. | I'maBa 4. UncnoBsle NOCIEN0BATEIIBHOCTH 21

6. | ['mama 6. [ToBTOpeHue 6
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