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Pabouas nporpamMmmMa Kypca ajareopnl 7-9 kiaacca (Mep3Juasik)

IHosicHUTeIbHAA 3aIIUCKA

Pabouas nporpamma yueOHOro Kypca «anreOpa » ais 7-9 kinacca cocTaBieHa Ha
OCHOBE:

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

- ®enepalibHOTO TOCYIAPCTBEHHOI0 00pa30BaTebHOTO CTaHAApTa HAYAJIBHOTO 00IIETo
oOpazoBanus (Y TBepkI€H NMpuKkazoM MUHUCTEpCcTBa 00pa3oBaHusi U Hayku Poccuiickoi
Oeneparuu 0T 6 okTsIOpst 2009 r. Ne 373) (¢ mocneAyOIMMUA U3MEHEHUSIMHA);

- @enepalibHOTO TOCYIAPCTBEHHOI0 00pa30BaTeNIbHOIO CTaHAapTa OCHOBHOI'O OOIEro
oOpa3oBanus (YTBepKJIeH MpukazoM MuHHUCTEpCTBAa 00pa3oBaHus W Hayku Poccuiickoi
®deneparuu ot 17 nexadbps 2010 r. Ne 1897);

- @enepalibHbIN rOCy1apCTBEHHBIN 00pa30BaTeIbHbIN CTAHIAPT CPETHEr0 0OIIETOo
oOpa3zoBaHus, YTBEPKIACHHBIN MTpUKa3oM MuHHCTEpCcTBA 00pa3oBaHus U HayKu Poccuiickoi
deneparuu o1 17 mas 2012 r. Ne 413» (3apeructpupoBan B Muntocte Poccuu 09.02.2016
Ne 41020);

-IIpukaza MunuctepctBa oopazoBanus u Hayku PO ot 31 gexabps 2015 roga Nel576
«O BHeceHuu n3MeHeHui B denepalibHbIN TOCyIapCTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT
HAYaJIbHOTO 00IIero 00pa3oBaHusl, yTBEPKACHHBIN MpHUKa3oM MuHHUCTEpCTBAa 00pa30BaHMS
u HayKu PD ot 6 okTsa6pst 2009 1. Ne373»;

-IIpuxaza MunucrepctBa oOpazoBanus u Hayku P® ot 31 mexabpst 2015 roga Nel577
«O BHeceHnM n3MeHeHu B denepanbHpli TOCY1apCTBEHHBIM 00pa30BaTeILHBIN CTaHAAPT
OCHOBHOTO 00111eT0 00pa30BaHus, YTBEPKICHHBIN MTPUKa3oM MUHHCTEpCTBA 00pa30BaHUs U
Hayku P® ot 17 nexabpst 2010 1. No 1577»;

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

«O BHeceHUM U3MEHEHUN B (penepanbHbIi rocyJapCTBEHHBIA 00pa30BaTEeIbHbIN
CTaHJapT CPEIHETO 00IIeTro 00pa3oBaHus, yTBEPKACHHBIN MprUKazoM MUHUCTEpCTBA
obOpasoBanus u Hayku Poccutickoit ®eaeparuu ot 17 mas 2012 1. Ne 413»
(3apeructpupoBan B Muntocte Poccuu 09.02.2016 Ne 41020);

- YcraBa MBOY Tloprt-Katonosckoit COILI,

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

- [Tonoxenust MBOY Ilopt-Katonosckoit COI A30Bckoro paiioHa 0 COCTaBICHHU
paboueil mporpaMmbl y4eOHOTO Kypca;

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

- ABTOpCKOI IporpamMMsl 1o anredpe 7-9 kinaccos aBropoB A.I'. Mep3ansika, B.b.
[Tononckoro, M.C. fkupa.

- Yue6noro miana MBOY Tlopt-Katorosckoit COIII na 2021-2022 y4eOnbIi TO;

- l'omoBoro kanengapuoro rpaduka Ha 2021- 2022y4q.ros.



MECTO IIPEJIMETA B YYEBHOM IIJIAHE

Ha uzyuenue anredpsl B 7-9 kiiaccax OCHOBHOM IIKOJIbI BBIAEISAETCS 3 U B HEJENIO
B TEUECHHE TPEX JIET 00y4YeHHs. YUueOHOE BpeMsI MOKET ObITh YBETUYEHO 10 4
YPOKOB B HEJIEIIIO 3a CYET BapUaTUBHOU YyacTu bazucHoro miaHa.

Il1anupyeMble pe3yJbTaThbl 0CBOEHHSI Y4e0OHOI0 Kypca

N3yyenrne maTeMaTUKU B OCHOBHOM IIKOJIE TAET BO3MOKHOCTD
00y4JaromumMcs JOCTUYb CICTYIOIIUX PE3YIbTATOB PA3BUTHUS:

1) 6 auunocmuom nanpasieHuw:

® OTBETCTBEHHOT'O OTHOIICHUS K YUCHUIO, 3aMHTEPECOBAHHOCTDH B
npUOOPETEHUH U PACIIUPEHUN MATEMAaTUUECKUX 3HAHUIN U CITIOCOOOB JICUCTBUI;

® KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B OOIIICHUH, B yueOHOMN, TBOPUECKOMN
U JpyTrux BUAAX AEATEIBHOCTH IO MPEIMETY, KOTOpasi BEIPaXaeTcsi B YMEHUU
SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIIA B YCTHOM UM MUCHMEHHOM peyH,
BECTH KOHCTPYKTUBHBIN TUAJIOT, IPUBOJIUTH IPUMEPHI, a TaK K€ MOHUMATh U
yBa)kaTh MO3UITUIO COOECETHNKA, TOCTUTATh B3AMMOTIOHUMAaHMUsI, COTPYAHUYATh
JUTSL JOCTHDKEHUST OOIIHMX PE3yIbTaTOB;

® IIpe/ICTaBIeHNE 00 N3yYaeMbIX MAaTEMaTHUECKUX MOHITUSAX U METOAaX Kak
BOKHEHIINX CPEJICTBAX MATEMATUUYECKOTO MOJICTIUPOBAHUS PEAJIBHBIX MPOILIECCOB
U SIBJICHUM;

® KpeaTUBHOCTH (COOCTBEHHAsI apryMEHTAIIHsI, OTIPOBEPIKEHUS, TOCTAHOBKA

3a7a4 u Jp.)

2) 6 MemanpeomMemuom HanpasieHUU:

® CIIOCOOHOCTH CAMOCTOSITENIbHO CTaBUTH 1EJIM Y4EOHOH e TENbHOCTH,
TUTAHUPOBATh, OCYIIECTBIIATH, KOHTPOJIMPOBATH U OIICHUBATh yUeOHBIC IEHCTBUS B
COOTBETCTBUHM C ITOCTABIICHHOM 3aJ]a4€i U YCIOBUSIMU €€ BBITIOJHECHUS,

® YMEHHUS HAXOJAUTHh HEOOXOAUMYI0 HH(DOPMAITHIO B PA3TUIHBIX UCTOYHHUKAX
(B cipaBOYHMKAX, TuTepaType, aTepuere), 00pabaThiBaTh, XpaHUTh U
nepenaBaTh UHPOPMAIIUIO B COOTBETCTBHUHU C ITO3HABATEILHBIMU WIIH
KOMMYHUKATHUBHBIMH 33/1a4aMU;

® BJIQJICHUS NPUEMAMU YMCTBEHHBIX JCHCTBUN: YCTAHOBIICHUS aHAJIOTHM,
KIaccu(UKaIy Ha OCHOBE CAaMOCTOSATEIILHOTO BEIOOpAa OCHOBAHUN U KPUTEPHEB,
YCTaHOBJIEHUS POJOBHIOBBIX U TPUYNHHOCIIEICTBEHHBIX 110 AHAJIOTHH;

® YMEHHS OPTaHU30BBIBATH COBMECTHYIO YUCOHYIO IS TEIIEHOCTS C
YUHTEJIEM U CBEPCTHUKAMU: OMPEACIISATh eI, pacpeaeisiTh QyHKIIHH,
B3aMMOJICICTBOBATH B TPYIINE, BEIABUTATh TUIIOTE3bI, HAXOJAUThH PEIICHUE
npo0JieMbl, pa3peniaTh KOHPIUKTHI HA OCHOBE COTJIACOBAHUS MO3UIIMU U yu€Ta
WHTEPECOB, apI'yMEHTHUPOBATh U OTCTAaUBAaTh CBOE MHEHUE.

3) 6 npeomemHoOM HANPABIEHUU:



e yMeHUE paboTaTh C MATEMAaTUUYECKUM TEKCTOM, TOYHO U IPaMOTHO
BBIPAXXaTh CBOU MBICJIM B YCTHOM ¥ MUCbMEHHOM peuu, IPUMEHSIS
MaTeMaTU4YEeCKYI0 TEPMHUHOJIOTHIO U CUMBOJIUKY, UCIIOJIb30BaTh PA3IUUYHBIC SI3bIKU
MaTeMaTHKHU (CIIOBECHBIN, CHMBOJINYECKUM, TAOTUIHBIHN);

® YMEHUS UCTIOB30BaTh 0Aa30BbIC MOHATHUS U3 OCHOBHBIX Pa3/ielioB
cojiepkaHus (YUCIIO, ypaBHEHUE, HEPABEHCTBO U JP.);

® IIpEACTaBICHUE O YUCIJIE U YUCIOBBIX CUCTEMAX OT HATypaJbHBIX J10
JPOOHBIX YKCEIT; MPAKTUYECKUX HABBIKOB BBIMOJHEHUS YCTHBIX, TUCbMEHHBIX,
WHCTPYMEHTAJbHBIX BEIYUCIICHUHN, BEIYUCITUTEILHON KYIbTYPHI;

® IIPUEMOB BJIQJICHUSI PA3IUYHBIMU SI3bIKAMU MATEMATUKH (CIIOBECHBIM,
CUMBOJIMYECKUI) I WILTIOCTPALIMK, HHTEPIPETAIINHU, apTyMEHTAIINH;

® YMEHUS MPUMEHSTh U3YUCHHbIC MTOHSATHSI, allllapaT pa3IuyHbIX Pa3/iesioB
Kypca K pelIeHUI0 MEXITPEAMETHBIX 3aJ1au U 3a/1a4 MMOBCETHEBHOMN KU3HH.

Ilnanupyembie pe3yJbTaThl H3y4eHHs aJredpnl B 7-9 Kinaccax
AJire0panvecKne BbIpPasKeHH s

BrinmyckHUK HayuuTes:
*OMEpUPOBATHh TOHATHSAMU «TOXKJECTBO», «TOXJIECTBEHHOE TIpeoOpa3oBaHUE,
pemiarh 3aa4u, cojepxaiire OyKBeHHbIE JaHHBIE;, padoTaTh ¢ GOpMyJIaMH;
*BBINOJHATh TPEOOPa30BaHUSI BBIPAKEHUM, COAEp)KAIIUX CTENEHU C UEeIbIMU
NOKa3aTesIMU U KBaJpaTHbIE KOPHHU;
*BBINOJIHATh TOXKJIECTBEHHBIE MPEOOpa30BaHMs PAIIMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE IMPaBUJI ACHCTBUI Ha/Jl MHOTOYWICHAMH U alre0pandyecKuMu Apo0siMu;
*BBINOJIHATH PA3JI0KEHUE MHOTOUYJIEHOB Ha MHOKHUTEIIH.

Buinycknuk nonyyum 803mMoicHOCMb HAYUUMBCAL:
*BBINOJHAT, MHOTOIIATOBBIE TPEOOpPAa30BaHUSI  PAIMOHATBHBIX  BBIPAKECHUH,
IPUMEHSIS IUPOKU HAOOp CITOCOOOB M IPUEMOB;
*IIPUMEHATH TOXKJIECTBEHHBIC TIPEOOPa30BaHUs IS PEIICHUS 3a/1a4 U3 Pa3IMUHbIX
pa3zenoB Kypca.

YpaBHeHus

BrinyckHuk HayuuTCs:
spelIaTh OCHOBHBIE BHU/bl PALHUOHAIBHBIX YPAaBHEHHH C OJHOW NEPEMEHHOM,
CUCTEMBI IBYX YPABHEHUU C IBYMS IEPEMEHHBIMU;
*[IOHMMAaTh YPAaBHEHHE KaK Ba)KHEUIIIYI0 MAaTEMAaTHYECKYIO MOJENb sl OMUCAHUS
U U3y4YEHUs Pa3HOOOpPA3HBIX peajbHbIX CHUTyallud, peliaTb TEKCTOBbIE 3aJayu
anreopandecKuM METO/IOM;
*IPUMEHATh TpaduuecKkue MNPEACTABICHUS MJid WCCIENOBaHUS YpPaBHEHHI,
UCCJIEIOBAHUS U PELICHUS] CUCTEM YPABHEHUMN C IByMsI IEPEMEHHBIMU.

Buvinyckuuk nonyuum 603mo4CHOCIb !
*OBJIaJIETh CHEIUATBLHBIMU MPUEMAMU PEIICHUS] YPABHEHUN U CUCTEM ypaBHEHUIA;
YBEPEHHO MPUMEHSTh anmnapaT YpaBHEHUM ISl pelieHrs pa3HooOpa3HbIX 3a7ay U3
MaTeMaTUKU, CMEXHBIX MTPEAMETOB, IPAKTUKH;
*IPUMEHSATH rpadUuecKue MpeCTaBICHUS ISl UCCIEAOBaHUS YPaBHEHUM, CUCTEM
ypaBHEHUM, cofiepKalux OyKBeHHbIE KOA(DPUIIUESHTHI.



HepaBencrBa

BrlnyckHUK Hay4uTCS:
*[IOHUMATh U IPUMEHATH TEPMUHOJIOTHUIO U CUMBOJIUKY, CBA3aHHBIE C OTHOLLIEHUEM
HEpaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;
*pelIaTh JUHENHBIE HEPABEHCTBA C OJHOU IIEPEMEHHON U UX CUCTEMBI; pelIaTh
KBaJIpaTHbIE HEPABEHCTBA C ONOPOI Ha rpaduyecKue MpeACTaBICHUS;
*[IPUMEHATH aNMapaT HEPABEHCTB JUIs PELICHUS 3a/1ay U3 Pa3jIudHbIX pa3/eioB
Kypca.

Buinycknuk nonyuum 603MOMCHOCMb HAYYUMBCSL:
*pa3HO00pa3HBIM NMPUEMAM JJOKA3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTh
anmnapar HepaBEHCTB JIJIsl PEIIeHUs pa3HOOOpa3HbIX MATEMATHUECKHX 3a/1a4y U
3a/1ay U3 CMEKHBIX MIPEIMETOB, TPAKTUKH;
*IPUMEHATH rpaduyecKre MpeACTaBICHUS ISl UCCIEA0BAHMS HEPABEHCTB, CUCTEM
HEPABEHCTB, COJIepKalluX OyKBEHHbIE KOI(PPUIIUEHTHI.

YucioBble MHOXKECTBA

BrinmyckHUK HayuuTes:
*[IOHMMAaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3AHHBIE C TIOHSITHEM MHOKECTBA,
BBITIOJHATH OTEPalMK HaJl MHOKECTBAMU;
*HCIOJIB30BaTh HaYaIbHbIE MPEACTABICHHS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEIL.

Buinycknuk nonyuum 603moxicHocms.:
*pa3BUBATh MPEICTABICHUE O MHOKECTBAX;
*pa3BUBATh MPEACTABICHHUE O YUCJIE U YHCIOBBIX CUCTEMAX OT HATYPAJIBHBIX J0
NENCTBUTENIBHBIX YUCEI; O POJIU BBIYMCIEHUN B PAKTUKE;
*pa3BUTH U YIIIYOUTh 3HAHUS O ACCATUYHON 3aITUCHU JACHUCTBUTENBHBIX YUCE
(mepuouYecKue U HEeMePpUOAUICCKHUE IPOOH).

DOyHKUUMA

BrinyckHuK HayunuTCS:
*[IOHMMATh U KCIIOJIH30BaTh (DYHKIIMOHATIBHBIC MOHATHUS, A3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS );
*CTPOUTH TpadUKH dJIEMEHTAPHBIX (YHKIIMHI, HCCIIEI0OBATh CBOMCTBA YACIOBBIX
GyHKIIMH HA OCHOBE M3y4Y€HUs MOBEJCHUS UX TPAPUKOB;
*IIOHUMATh (PYHKITUIO KaK BAKHEHIITYI0 MAaTEMAaTHIYECKYIO MOJIEIh JJISI ONTUCAHUS
IIPOIIECCOB U SIBJICHUH OKPYXKAIOIIET0 MUPA, TPUMEHATh GYHKITMOHATBHBIN S3BIK
JUIS OIIMCAHUS U UCCIIEJOBAHUS 3aBUCUMOCTEHN MEXIy (PU3MUECKUMHU BEIMUYNHAMU;
*[IOHMMATh U UCIIOJIB30BATh SA3bIK I1OCJIEI0BATEIBHOCTEN (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUECHUS )
*TIPUMEHSTH POPMYJIbI, CBA3aHHBIE C apUPMETHUECKON 1 T€OMETPHUIECKOM
IPOTPECCHUSIMU, U armapat, ChOPMHUPOBAHHBIN MPU N3YUECHUH APYTHUX PA3IACIOB
Kypca, K peLIEHHUIO 3a/1a4, B TOM YHCJIE ¢ KOHTEKCTOM U3 PEAIbHON KU3HH.

Buinycknuk nonyuum 603mMoxucHOCMb:
*[IPOBOJIMTH MCCIIEJOBAHUS, CBA3aHHBIE C U3YUYEHUEM CBOMCTB (DYHKLIH, B TOM
YHCJIE C UCIIOJIb30BAaHUEM KOMITBIOTEPA; HA OCHOBE TPa(h)MKOB U3YUEHHBIX
GbyHKIMI cTpoUuTh 00Jiee ClI0KHbIE IPaduKH (KyCOUHO-3aJaHHBIE, C
«BBIKOJIOTBIMUY TOUYKAMHU U T.I1.);



*HCNOJIb30BaTh (DYHKIIMOHAJIBHBIE NPE/ICTABICHUS U CBOMCTBA (DYHKLMI perieHus
MaTeMaTUYECKUX 3a7a4 U3 Pa3IMYHbIX pa3AeiioB Kypca,
*pemaTh KOMOMHUPOBAHHBIE 33]1a4U C MPUMEHEHHEM (POPMYJIN-TO YIEHA U CYMMBI
MEPBBIX N WIEHOB apu(PMETUUECKON U F€OMETPUUYECKON MTPOTPECCHI, MPUMEHSS
IIPY 3TOM annapaTr ypaBHEHUN U HEPABEHCTB;
*[IOHUMATh apU(PMETUUECKYIO U TEOMETPUUYECKYIO MPOTPECCUU KaK (P YHKIUU
HATypaJIbHOTO ApryMEHTa; CBS3bIBaTh apU(METUUYECKYIO IPOTPECCUIO0 C JIMHEHUHBIM
POCTOM, F'€OMETPUUECKYIO — C IKCIIOHEHIIUAIIBHBIM POCTOM.

DJIeMEHThI NPUKIATHOM MATEMaTHKH

BrinyckHuK Hay4yuTCs:
*MCIIOJIb30BAaTh B XOJI€ PELICHHUs 3a/1a4 DJIEMEHTAPHbIE NIPEICTaBICHUS, CBA3aHHbIC
¢ NpUOIMHKEHHBIMU 3HAUYCHUSMH BEJIMYMH;
*HCIMOJIB30BaTh MPOCTEHIINE CIIOCOOBI MPEICTABICHUS U aHAIN3a CTATUCTHUECKHUX
JAHHBIX;
*HAXOJUTHh OTHOCUTENILHYIO YaCTOTY U BEPOSITHOCTH CIIYYaiiHOTO COOBITHS;
spetaTh KOMOMHATOPHBIE 3a7]a4K Ha HaXOXK/IEHUE YKClia 00bEKTOB MU
KOMOWHAIHIA.

Buvinycknuk nonyuum 603mM0HCHOCMb !
*TIOHATH, YTO YMCIIOBBIEC TAHHBIE, KOTOPBIE UCTIOJIB3YIOTCS Il XapaKTEPUCTUKU
00BEKTOB OKPY’KAIOILIEr0 MUPA, SBISIOTCS NPEUMYILECTBEHHO NPUOIMKEHHBIMH,
YTO M0 3alKCU IPUOIMKEHHBIX 3HAUEHUH, COJIEPIKALNXCSl B UHPOPMAILIMOHHBIX
UCTOYHHMKAX, MOKHO CYIUTh O MOTPEIIHOCTH MPUOIHKEHHUS;
*[IOHSTh, YTO MOTPEIIHOCTh PE3YJIbTaTa BBIUMCIEHUN JOKHA OBITH COU3MEpPUMA C
IOTPELIHOCTBIO UCXOHBIX JaHHBIX;
*IIpuOOpPECTU NEPBOHAYATIBHBIN ONBIT OPraHU3alMK cOOpa TaHHBIX NpU
IPOBEACHUU ONPOCa OOIIECTBEHHOTO MHEHUS, OCYIIECTBIISATh UX aHAIIU3,
HPECTABIIATh PE3YJAbTAThl ONIPOCa B BUJE TAOIMIIbI, IHAarPaMMBlI;
*IIpHOOPECTHU OMBIT MPOBEACHUS CIyUYallHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C
IIOMOILIbIO0 KOMIIBIOTEPHOI'O MOJEJIUPOBAHUS, UHTEPIIPETALUU UX PE3YJIBTATOB,;
*HAYYUTHCS HEKOTOPHIM CIELUATbHBIM IPUEMAM pELIEHUS] KOMOMHATOPHBIX 3a/1a4.

Conep:xanne yueOHOro npeamera «Ajareopa»7 — 9 kiiaccos

AJireOpanvecKne BbIpasKeHHU s

BoipaxeHue ¢ nepeMeHHbIMU. 3HAUEHUE BBIPAKEHHUS C IEPEMEHHBIMU.
JlonmycTrMble 3HaYE€HUS IEPEMEHHBIX. T0OX1€CTBO. TOXKAECTBEHHbIE
npeoOpa3oBaHus anreOpandecknx BeIpaxxeHui. Jloka3aTenbCTBO TOKIECTB.

Crenensb ¢ HaTypaJIbHBIM MOKa3aTesieM U €€ cBoricTBa. OHOUJICHBI.
OnHouwneH cranaaptHoro Buga. CreneHs onHowieHa. MHorousieHsl. MHOrouieH
crtaHaaptHoro Buaa. CreneHb MHOrowieHa. Cll0)KeHUe, BBIMUTAaHUE U YMHOKEHUE
MHOTOWwIeHOB. DOpMyJIbI COKPAIIEHHOTO YMHOXEHHS: KBAJIpaT CyMMBI U KBaJIpaT
Pa3HOCTH JIBYX BBIPAXKEHU, MPOU3BEAECHUE PA3HOCTU U CYMMBI IBYX BBIPAXKEHHUII.
Paznoxxenrie MHOTOUYIEHA HA MHOKUTENU. BoiHEceHHe 00111eT0 MHOKUTEIS 32
ckoOku. Meton rpynnupoBku. Pa3HocTh kBagpaToB ABYX BbipaxkeHuil. Cymma u
pa3HOCTh KyOOB JBYX BbIpaxkeHuil. KBanpatueiit Tpéxunen. KopeHnb kBajpaTHOro



TpéxuneHa. CBOMCTBA KBAaIpaTHOIO TpExwieHa. Pa3nokeHne KBaapaTHOro
TPEXUJIEHA HA MHOKUTEIIH.

PaunonanbHbie BeipakeHus. Llenbie Beipaxenus. {poOHbie
BbIpakeHus1. PannonanbsHas Apo6s. OCHOBHOE CBOMCTBO PALlMOHATIBHOM IPOOH.
CrnoxxeHue, BBIYMTaHUE, YMHOKEHHUE U JIEJICHUE PallUOHAIBHBIX APOOEH.
Bo3Benenue panroHanbHOM IpoOu B CTENEHb. T0X/1€CTBEHHbIE TPeOOpa30BaHUs
palMOHANBHBIX BbhIpakeHUH. CTEMEHb ¢ LEJIbIM MOKa3aTeNIeM U €€ CBOICTBA.
KBaapartubie kopHU. ApupMeTHYECKUA KBAPaTHBIA KOPEHb U €r0 CBOMCTBA.
ToxaecTBeHHbIE MPE0OPa30BaHUS BbIPAKEHUMN, COIEPKAIIMX KBAIPATHbIE KOPHHU.

YpaBHeHus

VYpaBHeHue ¢ oiHOM nepeMeHHol. KopeHp ypaBHeHus. PaBHOCHIIbHBIE
ypaBHeHusA. CBOMCTBA ypaBHEHUH C OJHOM MEPEMEHHON. Y paBHEHHUE KaK
MaTeMaTH4eCKasl MOJIENb PEATTbHON CUTYaLlUH.

JIuneitnoe ypaBHeHue. KBagparnoe ypaBuenue. @opmyna KOpHEH
KBaJpaTHOro ypaBHeHus. Teopema Bueta. PannonaneHble ypaBHeHus. Pelienne
palMOHAJBHBIX YPABHEHUH, CBOJAIINXCS K JIMHENHBIM WM K KBaJPaTHBIM
ypaBHEHUSM. PelieHne TEKCTOBBIX 3371a4 C TOMOIIbIO PAllMOHAIbHBIX YPABHEHUM.

VYpaBHeHue ¢ AByMs iepeMeHHbIMU. [ paduik ypaBHEeHUS C ABYMSI
nepeMeHHbIMU. JIMHeitHOe ypaBHEHUE C ABYMS IEPEMEHHBIMU U €T0 TpaduK.

CucreMbl ypaBHEHH ¢ IByMs IlepeMeHHBIMU. ['paduyeckuii MeTox
pELIEeHUsI CUCTEMBI YPABHEHUN C IByMs IEpEMEHHBIMU. Perienne cucrem
YpaBHEHUW METOJIOM MOJCTAHOBKH U cloKeHUs. CucTteMa IByX ypaBHEHUH ¢
JIBYMsI IEPEMEHHBIMU KaK MOJIENIb PEAJIbHON CUTYAIUH.

HepaBencrBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA. CII0KEHUE U YMHOKEHHUE YNCIOBBIX
HepaBeHCTB. OlLleHNBaHUE 3HAU€HUs BbIpakeHus. HepaBeHCTBO ¢ 0JHOM
nepeMeHHOM. PaBHOCHIIBHBIE HEpABEHCTBA. YUCIIOBBIE TPOMEXKYTKH. JIMHENHBIE U
KBaJIpaTHbIC HEPABEHCTBA C OJHON nepeMeHHOoM. CucTeMbl HEPAaBEHCTB C OJHOMN
IIEPEMEHHOM.

Yuci10BbIe MHOKECTBA

MHuoxecTBO U ero anemMeHThl. CocoOb! 3a1aHnst MHOXKECTB. PaBHbIe
MHOecTBa. [Iyctoe MHOXkecTBO. [TonMHOXkecTBO. Oniepanuy HaJl MHOKECTBAMHU.
NnmrocTpanyst COOTHOLIEHUH MEXAY MHOXKECTBAMU C ITIOMOILBIO JUarpamm
Diinepa. MHOXeCTBa HaTypaJbHbIX, LENbIX, pAMOHAIBHBIX Yyncel. PalionanbHoe

m
YHUCJIO KaK poOb BHUIA —Taeme Z, n € N, u kak OecKoHeUHas nepuogudecKas

necstuaHas a1poos. [IpeacraBnenne 06 uppanmoHaAIBHOM Yucie. MHOXECTBO
JNEUCTBUTENIBHBIX uKcen. [Ipeacrapienrne 1eMCTBUTENBRHOTO YUCIIA B BUIE
OECKOHEYHON HEMEPHOIUYECKON AeCcITHIHON Apoou. CpaBHEHUE ACHCTBUTEIBHBIX
gucen. Cesa3p Mmexay MHOXKecTBamu N,Z, Q, R.

DyHKIUN

YucaoBbie QyHKINH

OYHKIMOHAIIbHBIEC 3aBUCUMOCTH MEXAY BelnurHamu. [lonsaTue QpyHKuuu.
OyHKIHS KaK MaTeMaTH4ecKas MOJIeib peajabHoro npoiecca. O0iacTb
onpeaeneHus 1 00nacTb 3HaueHus: QyHKUMU. CriocoObl 3a1aHusl PYHKIIMH.



I'paduk pynkuun. Iloctpoenue rpadhuxoB GyHKIUN ¢ TOMOIIBLIO Pe0Opa30BaHUI
¢buryp. Hynu dyukiuu. [IpomexyTku 3HakonoctosiHcTBa QyHkiuu. [IpomexyTku
BO3pacTaHus U yObIBaHUS (DYHKIIMH.

Jluneiinas pyHKIUs, 00paTHAsI TPOMOPIIMOHATBLHOCTD, KBaAPATUYHAS
GyHkuus, GyHKIUS Y = X, X CBOMCTBA U rpaduKH.

YucJioBbIC OCTECA0BATEIbHOCTH
[TonsiTue uncnoBoi mocneaoBaTeIbHOCTH. KOHEUHbIE U OECKOHEUHBIE
nocienoBaTesbHOCTU. CrocoObl 3a/1aHus MOCIIEI0BATENbHOCTH. ApUpMeTHYECKas
U reoMeTpuueckas nporpeccun. CBONWCTBA WICHOB apu(PMETHUECKON U
reoMeTpudeckoi mporpeccuii. ®opmyibl 00111€TO WieHa apuPMETUUECKON U
reoMeTpuuecKoi nporpeccuil. @opmysibl CyMMbI N IEPBBIX YJIECHOB
apudMeTHIEeCKON U reoMeTpuueckoil mporpeccuii. Cymma 6€CKOHEUHOU
reoOMETPUUECKON porpeccuu, y kotopoi |g| < 1. IlpeactaBienue 6ecCKOHEUHOU
NEePUONYECKOMN TECATUYHOMN ApOoOH B BUI€ OOBIKHOBEHHOU JApOOH.

JJieMeHThI NPUKJIATHON MATEMATHKH

Marematuueckoe MosienpoBanue. [IpouentHeie pacuérel. @opmya
CJIOKHBIX TIPOLICHTOB. [Ipubnvx€HHBIC BRIUUCICHHS. AOCOIOTHAS
OTHOCHUTEJIbHAS TTorpemHocTi. OCHOBHBIC MpaBuiIa KOMOMHAaTOpuKH. YacTtoTa u
BEPOATHOCTH CIy4ailHOTo coObITHs. Kiaccuueckoe ornpeiesieHne BEpOsITHOCTH.
HauvanbHble cBenenus o craructuke. [IpencraBnenue JaHHBIX B BUJIE TAOJIHIL,
KPYTOBBIX U CTOJIOUATHIX TUarpamm, rpadukoB. CTaTUCTUUYECKUE XaPAKTEPUCTUKH
COBOKYITHOCTH JaHHBIX: CpPe/IHEE 3HAUeHHEe, MOJIa, pa3Max, MeJluaHa BEIOOPKHU.

AJireOpa B HCTOPUYECKOM Pa3BUTHH

3apokieHre anreOppl, KHUra 0 BOCCTAHOBIICHUU U TIPOTUBOMOCTABICHUH
Myxammena anb-Xopesmu. Mctopust hopMupoBaHUsS MAaTEMAaTHIECKOTO SI3BIKA.
Kak 3aponunace unest koopaunat. OTKpeITHE UppallMOHAIBHOCTU. M3 ncropuun
BO3HMKHOBEHUS (DOPMYIT JIs pelieHus ypaBHeHUH 3-i1 u 4-ii creneHeit. ictopus
pa3ButTus noHsaTus GyHkiuu. Kak 3apoaunack Teopust BeposiTHocTel. Uucna
®dubonauun. 3agava JI. [In3anckoro (OPuboHAYUN) O KPOJIHKAX.
JI. ®. Maraunkwuid. I1. JI. Yeoprmés. H. U. Jlo6aueBckuii. B. SI. ByHSIKOBCKUI.
A. H. Konmoropos. @. Buer. II. ®epma. P. [lekapt. H. Tapranes. [. Kapnano. H.
AoGens. b. [Tackans. JI. [Iu3anckuii. K. I"aycc.



TemaTnuyeckoe mIaHupoBaHue Kypca ajaredpst 7 kiaacca (140 yacon)

No Tema Kon-Bo
n/m 4acoB
1. | BBogHOE moBTOpEeHUE 4

2. | I'naBa 1. JIuneitHOe ypaBHEHHUE C OJJHOMN MEpPEMEHHON 17

3. | I'masa 2. Llenbie BoipaxeHus 68
4. | I'maBa3. @yHKIIUU 19
5. | 'maa4. Cuctembl TMHEWHBIX YPaBHEHUN C IByMsI TIEPEMEHHBIMU 22

6. | ['maBa 6. [ToBTOpeHue 10

TemaTnueckoe miIaHupoBaHue Kypca anareopsi 8 kiaacca (105 yacos)

No Tema Kon-Bo
/1 4acoB
1. | BBogHOe nmoBTOpEHUE 4

2. | I'mapa 1. ParmoHanbHbIC BBIPAKCHHS 44
3. | I'mama 3. KBanpartHbie kopHU. [[eliCTBUTEIBHBIC YHCIIA 25
4, |I'nmama 4. KBaaparHbeie ypaBHEHUS 26

5. | I'mama 6. IloBTOpeHue 6

TemaTnueckoe ImIaHNpPoOBaHUe Kypca ajaredpsl 9 kiacca (105 yacoB)

No Tema Koui-Bo
/i 4acoB
1. | BBogHOe nmoBTOpEeHUE 4

2. | I'mama 1. HepaBencrtna 21

3. | I'masa 2. KBagpatuunas QyHKIus 32

4. | I'maBa 3. DieMeHTHI IPUKIATHON MaTEMATHUKH 21

5. | I'masa 4. YucnoBsie NoCleI0BATEIbHOCTH 21

6. | I'mapa 6. [loBTOpeHue 6
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