VTBEPXJIEHO

selIeHUEM TIeIaroru4eckoro coseTa
31.08.20 ia mpotokon Ne 1
B.1. Yeprobait

[lo anrebpe

VpoBeHb 06pa3oBaHus (xacc): ocHOBHOE obmiee oGpaaoﬁarme (7 — 9 xyaccel)
KonugecTso yacon: 306 gacos (7 kiacc — 1024., 8 xnacc — 1024., 9 xnacc — 1024.)
Vuurens Jlo6puua Mpauna AHaTobeBHA

ITporpaMMa COCTaBJicHa Ha OCHOBE NPEMEPHON MPOrpamMMsl 10 anrebpe 7-9 xnacca,
BKJIIOYEHHON B COJIEpXKaTe/bHBIA pasjien pHMepHO! OCHOBHOM 06pa3oBaTeNbHON
nporpammsl o6mero oGpazoBaHud, BHECEHHBIX B peecTp 00pa3oBaTeNbHBIX MPOrpaMM
ono6peHHBIX (eneparbHbIM y4e6HO-METOANIECKAM o6BeuHEHHEM 110 00pa30BaHHIO
(nporokon ot 8 anpenst 2015 1. Ne 1/15)



Jlannast paboyass mporpaMma OpHEHTHPOBaHA Ha YYHUTeled MaTeMaTHKH,
pabotatonmmx B 7-9 kmaccax mo YMK IO.H.MakapeiueBa u ap. u paspaboTana B
COOTBETCTBHUHM CO CJIEAYIOIIMMHA HOPMATUBHBIMH JIOKYMEHTAMH:
1.®enepanbHOrO TOCYyIapCTBEHHOTO 00pa30BaTENBHOIO CTaHAAPTa OCHOBHOTO OOIIIEro
oOpa3oBaHMsl, yYTBEPKICHHOTO MprKa3oM MuHHCTEpCTBAa 00pa3oBanus U Hayku PO or
17 nexabps 2010 roga Ne 1897.
2.0cHoBHas o0Opa3oBaTenbHas IporpaMmMa OCHOBHOTO obuiero oopazoanust MbOY

OO Neo34.
INVIAHUPYEMBIE PE3VYJIBTATHBI U3YUYUEHUS KYPCA AJITEBPBI
B 7-9 KIIACCAX
7 Kjacce

PAILIMOHAJIBHBIE YMCJIA
BrimyckHUK Hay4duTCs:
1) moHMMaTh OCOOCHHOCTH JICCATUYHOM CHCTEMBI CUHCIICHHS;
2) BIANETh MOHITHUSMH, CBSI3AHHBIMHU C JICIUMOCTBHIO HATypaJbHBIX YHUCET;
BBIyCKHUK TTOTYYUT BO3MOKHOCTD:
3) NO3HAKOMUMbCS C NOUYUOHHBIMU CUCTMEMAMU CYUCIEHUS C OCHOBAHUSIMU,
omauynvimu om 10;
HEﬁCTBHTEHBHBIE YUCJIA
BrinyCKHUK Hay4duTCs:
1) wucnonp30BaTh HaYalbHBIC TMPEACTABICHUS O MHOXECTBE JICHCTBUTEIBHBIX
YyHCcell,
Buinycknuk nonyuum 803mMoicHOCMb !
2) pazeumov npeocmasienue 0 4ucie U YUCI08bIX CUCEMAX OM HAMYPATbHLIX 00
OelicmBUmMenbHbIX YUCel, O PO 8bIYUCIIEHUN 8 YeN08e4eCKOU NPaKmuke.

N3MEPEHU A, TTPUBJIMDKEHUA, OLIEHKU

BrITyCKHUK Hay4dUTCS:

l)ucronp3oBaTh B XOJE€ pEIICHHMs] 3a/ad  dJIEMEHTapHbIE  MPEACTABJICHHUS,
CBSI3aHHBIC C MPUOTMKEHHBIMA 3HAYCHUSIMU BEJIMYMH.

Buvinyckuux nonyuum 603mMo#CHOCb:

2) nonsaimb, 4mo 4uciogvle OaHHbvle, KOMOPble UCHONb3VIOMCA 01 XapaKmepUcmuKy
00beKmo8  OKpydcarowjeco — mMupa, — AGNAIOMCA  NPeuMyujecCmeeHHo
NPUOIUIHCEHHBIMU, YMO NO 3aNUCU NPUOIUINCEHHBIX SHAUEHUN, CO0ePHCAUUXCS
8 UHPOPMAYUOHHLIX UCMOYHUKAX, MONCHO CYOUMb O NOSPEUHOCHU
NPUOIUINCEHUS,

3) nonams, umMO NOSPEUHOCMb  pe3YIbmama  GblUUCIEHUU  OO0ANCHA — OblMb
COUBMEPUMA C NOZPEUHOCMbIO UCXOOHBIX OAHHBIX.

AJITEBPAMYECKUE BBIPAXKEHWA
BBITTyCKHUK Hay4YUTCS:
1) BmajeTh MOHATUSIMH  «TOXKIECTBO», «TOXKICCTBEHHOE IMPEOOpa3OBaHUEY,
pemaTh 3a7a4u, coaeprKaiiie OyKBeHHbIE TJaHHbIE; pad0oTaTh C POPMyIIaMH.



Buinycknux nonyuyum eo3zmoorcnocme:
2)Hayuumuvcs  8bINOIHAMbL  MHO20UIA208ble  NPeobpa308anus — pPaAyUOHATILHBIX
BbIPAdNCEHUL, NPUMEHSSA UWUPOKUL HAOOP cnOco008 U NPUEMO8.

YPABHEHUA
BrinmyckHUK HayduTCs:
1) pemiath OCHOBHBIE BHJIbl PALIMOHAJIBHBIX YPAaBHEHHI C OJHOW MEPEMEHHOM.
Buvinycknuk nonyuum 603mMoACHOCMb:
2) oénademuv cneyuarbHbIMu RPUeMamy peuleHus YypasHeHu.

8 kiace
PAITMOHAJIBHBIE YHMCIIA
BbIycKHUK Hay4dUTCS:
1) BbIpakaTh uKcia B 9KBUBAJICHTHBIX (popmax, BbIOMpasi HanboJiee MOIXOSIIYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYyalllH;
2) cpaBHUBATh U yHOPSAJOYHBAThH PALIMOHATIBHBIE YMCIA;
3) BBINOJHATH BBIYKCIEHUS C PAlMOHAIBHBIMH YHCIAMH, COYETas yCTHBIE U
MMCbMEHHbIE TPUEMBI BBIYMCIICHUM, IPUMEHATH KAJIbKYJIATOD;
BBIITyCKHHUK TOJTYYUT BO3MOKHOCTB!
4)  nosnaxomumvbcsi ¢ NOUYUOHHLIMU CUCHEMAMU CUUCTEHUS C OCHOBAHUSAMU,
omauynvimu om 10;
5) yenybumv u pazeumsv npedcmasieHusi O HAMYPANbHLIX YUCAAX U CBOLUCMEAX
OenuUMoCcmu.
JIEMCTBUTEJIBHBIE UNCJIA
BBINTYyCKHUK Hay4YUTCH:
1) B1ameTh MOHATUEM KBAJpPAaTHOTO KOPHs, NPUMEHSATHh €ro B BBIYUCIICHUSX.
Buvinycknuk nonyuum 603moxicHoCmb:
2) passumv npedcmasieHue 0 Yucie U YUCIO8bIX CUCTNEMAX Om HAMYPATbHbIX 00
0elicmeumenbHblX Yuces;, 0 poau bIYUCIEHULL 8 Yel08e4eCKOU NPaKmuKe.

N3MEPEHU A, ITPUBJIMXXEHUA, OLIEHKUA
BbINyCKHUK Hay4YUTCS:
l)ucnons3oBaTh B XOA€ pEIICHHUS 3a4ad  DJIEMEHTApHbIE  MPEACTABICHMUS,
CBSI3aHHBIC C MPUOTMKEHHBIMU 3HAYCHHUSIMH BEJTUYMH.
Buvinycknuk nonyuum 603mMoicHOCMb:
2)nouamoe, ymo 4ucnosvle OanHvle, KOMOopble UCNONb3YIOMCS Ol XapaKmepUcmuKy
00bEKM08 OKPYHCAIOUIe20 MUpa, AGNAIOMC NPEeUMYUECMBEHHO NPUOTUNCCHHBIMU,
Ymo no 3aNuUcU NPUOTUINCEHHBIX 3HAYEHUU, COOepHCAWUXCA 8 UHPOPMAYUOHHBIX
UCTNOYHUKAX, MONCHO CYOUMb O NOZPEUHOCIU NPUOIUNCEHUSL.

AJITEBPANYECKHUE BBIPAXXEHUA
BbIycKHUK HayduWTCs:
1) BbIMONAHATH MpeoOpa3oBaHMsI BBIPAKEHUM, COJAEP)KAIUX CTEHNEHU C
LEJBIMU NTOKA3aTENSIMA U KBaJApaTHbIE KOPHH;



2) BBIOJHATH TOXAECTBEHHbIE NMPEoOpa30BaHUS PALMOHAIBHBIX BBIPAXKEHHI
HA OCHOBE TpaBWJ JCHCTBUI HajJ MHOTOWIEHAMH H anreOpanyecKuMu ApoOsSMU;

3) BBINOJHATH Pa3J0KEHWE MHOTOWIEHOB HAa MHOHTEIH,

Buvinycknuk nonyyum 603M0#CHOCMb:
4)Hayyumoca  GLINONHAMbL — MHO20ULA208ble  NPeobpaA306anus — payUOHANbHbIX
8bIPAICEHUU, NPUMEHSISL WUPOKULL HAOOP CNOCOD08 U NPUEMOS.

YPABHEHUA

BBINyCKHUK Hay4HTCS:

1) pemiaTh OCHOBHBIC BHJIBI PAIlMOHAIBHBIX YpPaBHEHUI C OJHOW TNEpEeMEHHOM,
CHCTEMBI JIByX YpPaBHEHHH C JByMsl NEPEMEHHBIMU,

2) TIOHUMATh YypaBHCHHE KaK BaXHCWIIYI0 MaTEMAaTHYECKYI0 MOJENb IS
ONMCAHWS W M3YYCHHUS Pa3HOOOPA3HBIX pealbHBIX CHUTYallui, peliarh TEKCTOBBIC
3a/1auu AIreOpandeckuM METOJIOM;

3) npuMeHATH TpadUyeCKUe TMPEACTABICHUS JUIA WCCICIOBaHHS YPaBHCHHIA,
WCCIICJIOBAHMS W PEIICHUS CHCTEM YPaBHEHUH C JIBYMS IIEPEMEHHBIMH.

Bvinycknux noayuum 603mMo#CHOCHb !

4) o6radems cneyuarbHBIMU NPUEMAMU PEUUEHUST VPABHEHULL U CUCTHEM YPABHEHUI,
VBEPEHHO NPUMEHAMb annapam YpasHeHull O/ peuleHus PazHO0OPA3HbIX 3a0ay U3
MAmMemMamuKu, CMENCHbIX NpeoMemos, NPaAKmuKu.

HEPABEHCTBA
BrInyCKHUK Hay4yuTCS:
1) moHumMaTh U TPUMEHSITh TEPMHUHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIE C
OTHOILICHUEM HEPaBEHCTBA, CBOMCTBA YHWCIIOBBIX HEPABEHCTB;
Buvinyckruk nonyyum 603MoHCHOCMb HAYUUMBCA
2) pasHoobpasuvim npuemam 00Ka3ameibCmead HepaseHcms.

OCHOBHBIE TIOHATHS. YNCJIOBBIE ®YHKIINN
BBINTyCKHUK HAy4IUTCS:
1) crpouth rpaduku 3aeMEHTapHBIX (DYHKIUNA; UCCIIEN0BATh CBOMCTBA UYMCIIOBBIX
(GYHKIIMI HA OCHOBE HM3ydYeHHUs TMOBEICHUS HX IpauKOB;
Buvinyckrux nonyuum 603M04CHOCHb HAYUUMBCAL!
2) nposooumuv uccied08aHus, CésA3AHHbLE C U3YHEHUEeM CEOUCME (DYHKYULL.

9 kJiacce

PAITMOHAJIBHBIE YUCIIA

BrinyckHuK HayuuTcs:

1) wucnonb30BaTh MOHSATUS W YUYEHHs, CBSI3AHHBIE C  MPOMOPIHUOHATBEHOCTHIO
BEJIMYMH, MPOLIEHTAMU B XOJE PEIICHUS MAaTEMATHYECKUX 3a7a4 U 3a7a4 U3 CMEKHbBIX
MPEJIMETOB, BBIMOJIHATH HECJIOKHBIE TPAKTUUECKUE PACUETHI.

BpInyCKHUK TOTYYHUT BO3MOKHOCTD:



2) Hayuumbca  UCNOIBL308AMb  NpUEMbl, PAYUOHATUIUPYIOWUE  BLIYUCTIEHUS,
npuobpecmu NPUBbIYKY KOHMPOIUPOBAMb GbIYUCIEHUS, BblOUPAs NOOX0OAWUL OJis
cumyayuu cnocoo.

JIEUCTBUTEJBHBIE UNCJIA
BrITyCKHUK Hay4dUTCS:
1) BIageTh MOHATHEM KBAJPATHOTO KOPHS, MPUMEHSTH €0 B BBIYUCICHHSX.
Boinyckuux nonyuum 603mMo#CHOCb.
2) pazsums u yenyoumv 3HAHUSL O OECAMUYHOU 3aNUCU OelCMEUMENbHbIX YUCEe
(nepuoouueckue u Henepuoouyeckue opoou).

AJITEBPAMYECKUE BBIPAXXEHUA

BBITTyCKHUK Hay4IHTCS:

1) BBITONHSITH TOXKISCTBEHHBIE MPEOOPa30BaHUS PAIlMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBWJI JCUCTBUN HAJl MHOTOWICHAMH M aNTreOpandecKuMH APOOsSMU;

2) BBITIOJIHATH Pa3JIOKCHUE MHOTOUYJICHOB HA MHOXHUTEIIH,

Buinycknux noayuum 603MOMCHOCHb:
3) npumensmv modcOeCmeeHHble Npeoopa3o08anusi Ol peuleHus 3a0ay U3
PA3UYHBIX pazoenos Kypca (Hanpumep, ons HAX0HCOEHUsL
HauboIbULEe20/HAUMEHbULE2O 3HAYEHUS BbIPANCEHUS).

YPABHEHUA

BhIlyCKHUK Hay4YUTCS:

1) mnoHuMaTh ypaBHEHHWE KaK BAXKHEWIYI0O MaTEMaTHUYECKYI0 MOJIENb IS
OMHMCAHUS W HM3YYCHHUs] PAa3HOOOPA3HBIX peaIbHBIX CHUTYAIlMi, peliaTb TEKCTOBHIE
3a/lauyu areOpandyeckuM METOJIOM;

Buvinyckuux nonyuum 603mMo#CHOCb.

2)npumenams epaghuueckue npedcmasieHus 0Jisi UCCIe008aAHUSL YPAGHEHU, CUCTEM

VPABHEeHUl, cooepxcawux OyKeenHvle Kodppuyuenmeol.

HEPABEHCTBA
BrITyCKHUK Hay4dUTCS:
1) pemarh JMHEHHBIE HEPABEHCTBA C OJHOW TEPEMEHHOM U UX CUCTEMBI,
periaTh KBaJpaTHbIe HEPABEHCTBA C ONMOPOW Ha rpaduyecKue MPEACTaBICHHUS;
2) TmNpUMEHSTH anmapar HEPaBeHCTB JUISl PEIIEHUs 3aJad U3 Pa3THYHbIX
pas3ziesioB Kypca.
Buinycknux nonyuum 603mMoHCHOCMb HAYUUMbCAL:
3) paznooOpasHuLM npuemam 00KA3AmeIbCmed HepaseHCms, Y8ePeHHO NPUMEHAMb
annapam HepageHcme OJisl peuleHus pazHooOpA3HbIX MAMeMamudyeckux 3a0ay u
3a0ay CMeIHCHLIX NPEOMemos, NPAKMUKU,
4) npumensams 2epaghuueckue npeocmasieHus OJsl UCCIe008AHUSL HEPABEHCMS,
cucmem HepaseHCcms, cooepicauux OyKeerHHvle Kodppuyuenmoi.

OCHOBHBIE TTOHATHA. YACJIOBBIE ®YHKIMU
BrinyckHUK HayudWTCs:



1) moHuMaTh W HUCHOJIB30BAaTh (HYHKIMOHAIBHBIC TOHATUSA U SA3BIK (TEPMHUHBI,
CUMBOJIMYECKUE 00O03HAUYECHUS);

2) cTpouTh rpaduKu 3IEMEHTAPHBIX (DYHKIIMIL; NCCIET0BAaTh CBOMCTBA YHCIOBBIX
GbyHKIUI HA OCHOBE HM3y4Y€HUsl TMOBEIEHUS MX IpaUKOB;

3) noHuMath (QYHKIMIO KaK BaXHEHUIIYI0 MAaTeMaTUYeCKyl0 MOJENb IS
OMHCaHUsI  TPOIECCOB M SABICHUH  OKPY’KAIOIIETrO MUpa, TPUMEHATH
(GYHKIIMOHANBHBIA SI3BIK JUIS  ONUCAHUS W HCCICAOBAHUA 3aBUCUMOCTEH MEXIy
($u3NYECKUMU BEIUUYNHAMMU.

Buvinyckuux nonyuum 603mMoHCHOCHb HAYYUNMBCAL:

4) npoeooums uccredosanus, CeA3aHHbIE C U3VUEHUEM CE8OUCME (YHKYUL, 8 MOM
yucne ¢ UCNONb308AHUEM KOMNbIOMEPA, HA OCHO8E 2pauKos U3VUeHHbIX (YHKYUL
cmpoumu Ooee ClodcHble 2paguKu (KycouHo-3a0auHble, ¢ «8bIKOIOMIMUY MOUYKAMU U
m.n.);

5) ucnonvszosamv @yuKkyuoHarbHbLle npeocmasnenus U ceouUcmea @QYHKYuu O
Ppeulerus MamemMamuieckux 3a0a4 u3 pasiuidHuix pazoenos Kypca.

Y1 CJIOBBIE ITOCJIEAOBATEJIBHOCTHU

BrinmyckHUK Hay4duTCs:

1) MOHUMATh M UCIOJB30BaTh SA3BIK IOCIEAO0BATEIBbHOCTEH (TEPMUHBI,
CUMBOJIMUECKUE 0003HAUECHUSA);

2) mnpuMeHATh (HOpMyJIbI, CBA3aHHBIE C apU(METUUECKOW U TE€OMETPUYECKOM
MpOrpeccusiMU, W anmapar, CcOOPMUPOBAHHBIM TIPU HU3YYEHUH [IPYTUX Pa3/eiioB
Kypca, K pELICHHUIO 3aJlady, B TOM YHCIJIE C KOHTEKCTOM W3 PEAIbHOW KU3HHU.

Buvinyckruk nonyuum 603mMoHCHOCMb HAYUUMBCA

3) pewamsv KOMOUHUPOBAHHBIE 3A0AYU C NPUMEHeHUeM @opMyn n-20 4YleHad u
CYMMbl NEPBbIX NUJIEHO8 apUpMemuyeckol u 2eoMempuydeckoll npocpeccuti, NPUMeHsImb
npu 3mMom annapam ypaeHeHul U HepageHCcms;

4) noHumame apugmemuueckyro u 2eoMempuuecKylo npocpeccuu Kaxk @QyHKyuu
HAmMypaibHo20 ap2yMeHma, C6s3bleamsv apu@OMemudecKyro npocpeccuro ¢ JTUHEUHbIM
POCMOM, 2e0MeMpPU4ecKyIo — C IKCNOHEHYUATIbHLIM POCTIOM.

OITMCATEJIbHASI CTATHUCTHUKA

BBINYCKHUK HAy4UTCSA HCIOJB30BaTh MPOCTEHINME CIIOCOObI #pEACTaBICHUS U
aHaJIM3a CTATUCTUYCCKUX JIaHHBIX.

Boinyckuux — noayuum — 803MONCHOCHb — NpuoOpecmu  NepeoHaAUANbHbIL  ONbIM
opeanuzayuu coopa OAHHBIX NPU NPOBEOCHUU ONpoca O0OWEeCMBEeHHO20 MHeHUs,
oCYWecmenams ux amaiu3, npeocmasismov pe3yibmamsl Onpoca 6 uodee madauybl,
ouazpammat.

CJIYUYAMHBIE COBbITHUSI 1 BEPOSITHOCTbD

BBINYCKHUK ~HAy4YUTCS HAXOAWTh OTHOCHUTEIBHYIO YacTOTy W BEPOSTHOCTh
CITy4aliHOTO COOBITHSI.

Boinycknux noayuum 603M0M4CHOCMb Npuobpecmu Onvlm NposeoeHust CLYYAUHbIX
IKCNEPUMEHMO8, 6 MOM YUCle ¢ HNOMOWbIO KOMAbIOMEPHO20 MOOEIUPOBAHUS,

UHmMepnpemayuy ux pe3yabmamos.
KOMBHUHATOPHUKA



BrIlTyCKHUK HayduTcs pemniaTh KOMOMHATOPHBIC 3aJadd Ha HAaxXOXKIECHHWE 4YHuCia
0OBEKTOB WA KOMOWHAIIHIA.
Buinycknux nonyuum 603MONCHOCMb HAYHYUMbBCS HEKOMOPLIM CHeYUANbHbIM NpUemam
peueHus KOMOUHAMOPHBIX 3a0ad.

Conep:xxanue yueOHOro npeamera «Ajaredopa»
APUOMETHUKA

PanuonanibHble 4YHcaa. PacmupeHue MHOXKECTBA HATypalbHBIX YHCENT 10
MHOXECTBA LENbIX. MHOXKECTBA UEIbIX YHUCEN JO0 MHOXKECTBA pPAMOHAIBHBIX.
PanmonanbsHOE 4MCIIO KaK OTHOUIEHWE m/n, T€ M - LEJI0€ YHUCI0, N — HATYpaJIbHOE.
CreneHsp ¢ HeNbIM TTOKa3aTeIEM.

HeiictBuTesibHbIe 4YMcaa. KBagpatHelii kopeHb u3 uyucia. KopeHb TpeTbeit
CTETEeHU. 3aMKCh KOPHEH C TOMOIIBIO CTETIEHHU C IPOOHBIM MOKA3aTEIEeM.

[lonssitTue 00  wWppalMOHANBHOM  uMcie. MppalMOHaIbHOCTH  4YKCIA U
HECOM3MEPUMOCTh CTOPOHBI M JWAaroHaau Kaajpata. JlecaTuuHble NPHOIMKEHUS
MppalOHAIbHBIX YHCEIL.

MHOX€ECTBO JEHUCTBUTENBHBIX YHUCEN; NPEACTABICHUE JEHCTBUTENBHBIX YHUCET
OECKOHEYHBIMHU JECATUYHBIMU JIpo0siMu. CpaBHEHHE IEHCTBUTEIbHBIX YUCEN.

Koopaunatnas npsmas. M3o0paxeHune uucen TOYKaMU KOOPAMHATHOM MpPSIMOM.
Yucnosele NPOMEKYTKH.

N3mepenus, npudiankeHns, oueHkH. PazmMepsl 00bEeKTOB OKpYKaroIliero Mupa (0T
AJIEMEHTApHBIX YacTUI] 0 BceleHHO#), MINTEIbHOCTh IMPOLIECCOB B OKPYKAKOLIEM
mupe, Bbienenne MHOXHUTENS - CTENEHM AEciITH B 3amnucu uucia. [TpubmmxéHHoe
3HaY€HWE BEJIMYMHBL, TOYHOCTh NpuOmbKkeHus. Ilpukuaka M oleHKa pe3ybTaTOB
BBIUKCIICHUU.

AJITEBPA

AJredOpanvyeckue BbIpaxKeHMsl. DyKBEHHbIE BbIPOKEHHS  (BBIDAXKEHHUS C
nepeMeHHbIMH). YncnoBoe 3HaueHre OyKBEHHOTO BbIpakeHHs. JlonmycTuMble 3HaYEHUs
nepeMeHHbIX. [lojcTaHoBka BbIpakeHUM BMecTO mnepemMeHHbIX [IpeoOpazoBaHue
OYKBEHHBIX BBIPAKEHUN HAa OCHOBE CBOWMCTB apU(pMETHUYECKUX AeHCTBUU. PaBeHCTBO
OYKBEHHBIX BbIpakeHHI. T0X1eCTBO.

CreneHp ¢ HaTypajIbHBIM IIOKA3aTENEM U €€ CBOMCTBA, OJHOYIEHBl 1 MHOTOYJICHBI.
Crenenp MHOrousneHa. CioKe€HHE, BBIUYMTAHHE, YMHOKEHHE MHOTOWIEHOB. DOpMyJIbl
COKpAIEHHOI'0 YMHOXEHU: KBAaJpaT CyMMBI U KBaJapaT pazHocTu. PopMysa pasHOCTH
kBajapaToB. [IpeoOpa3oBaHue 1eI0Oro BbIpaXKEHHs B MHOroujeH. PasnoxkeHue
MHOTOWIECHOB Ha MHOXUTEIH. MHOrouieHsl ¢ OAHOW mnepemeHHou. KopeHb
MHOrowsieHa. KBaapaTHbli TpEXWIEH; pa3JIOKEHUE KBAJAPATHOIO TPEXUYJIEHA HaA
MHOKUTEJIN.

Anrebpandeckast 1poOb. OCHOBHOE CBOMCTBO anreOpanueckoit npobu. CroxeHue,
BBIYMTAHUE, YMHOXXEHHE, JeleHue aireOpanyeckux Apodeil. CreneHb ¢ ILeNbIM
IoKasaTeseM U €€ CBOUCTBA.

PannonanbpHbie BhIpaKeHUS U UX IpeoOpa3oBanHus. JJoKka3aTenbCTBO TOXIECTB.

KBagpatueie xopuu. CBoiicTBa apu(METHUECKHX KBAJAPATHBIX KOpPHEH M HUX
MPUMEHEHUS K MPe0OPa30BAHUIO YHCIIOBBIX BHIPAKEHUI U BIYUCICHUSM.



YpaBHenus. YpaBHeHue ¢ oaHOil nepemeHHoil. KopeHsb ypaBHeHus. CBoiicTBa
YUCJIOBBIX PABEHCTB. PABHOCHIIBHOCTh YPABHEHHUI.

Jluneiinoe ypaBHeHnue. KBaapatHoe ypaBHeHHe: (opMmyna KOpHEH KBaJpaTHOTO
ypaBHeHus. Teopema Buera. IIpuMmeHeHne ypaBHEHUH, CBOISIIMXCSA K JUHEUHBIM U
KBaJpaTHbIM. [ [pumepsl perennst ypaBHEHUN TPETEN U YETBEPTOM CTENEeHEN. Pemenne
ApOOHO-pallMOHAIBHBIX YPAaBHEHUH.

YpaBHeHUE ¢ AByMS EPEMEHHBIMA. JINHEMHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMU,
IPUMEPHI PEIICHUS YPABHEHUM B LIENBIX YHACIIAX.

Cucrema ypaBHEHUH C ABYMs IIEpEMEHHBIMU. PaBHOCMIIBHOCTH cucteM. CUCTEMBI
IBYX JIMHEHMHBIX YPaBHEHHHW C JBYMsI IIEPEMEHHBIMH; PEIIECHUE IOJCTAHOBKOW U
cinoxeHueM. [lpuMepbl pemieHHs CHCTEM HEJIMHEWHBIX YpaBHEHUM C  JABYMS
[IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4 aare0panyeckum crocoooM.

JlexkapTOBbI KOOPAWHATHI Ha MJIOCKOCTH. ['paduueckas nHTEpIpeTaIys ypaBHEHUS C
IBYyMsI TIepeMEeHHbIMH. ['paduk IMHEWHOTO YypaBHEHHS C JIByMS IE€PEMEHHBIMH;
yraoBol Ko3(G(UIKMEHT, NPsAMOI; YCIOBHE MapalIeIbHOCTH NpaAMbIX.  ['paduk
MPOCTEUIIMX HEJIMHEWHBIX YpaBHEHWW: mapaboiyia, rTunepOosia, OKPY>KHOCTb.
['padrueckas mHTEpHpETALNA CUCTEM YPABHEHUH C ABYMSI IEPEMEHHBIMHU.

HepasencrBa. UncnoBble HEpaBEHCTBA U X CBOMCTBA.

HepaBencTtBOo ¢ omHON mnepeMEeHHOW. PaBHOCHMIIBHOCTH HEPABEHCTB. JIMHEHHBIE
HEpaBEHCTBA C OJHOM nepeMeHHOM. KBagparHeie HepaBeHcTBAa. CHCTEMBI HEPABEHCTB C
OJHOM IIEPEMEHHOM.

OYHKIIMN

OcHoBHbIEe NMOHATHA. 3aBUCHUMOCTH MeXAy BeauuuHaMu. [loHsTHE QYyHKIMH.
00nacTh onpeneneHuss 1 MHOXKECTBO 3HaUeHUN QyHKIMHU. CriocoObl 3a1aHus QyHKIIH.
I'padpux dynkuuu. CpoiictBa (yHKIME, X oToOpaxkeHue Ha rTpaduxe. [Ipumepsr
rpaUKOB 3aBUCUMOCTEM, OTPAKAIOIINX PEAIbHBIE TTPOLIECCHI.

YnciaoBbie ¢ynknun. OyHKIUM, ONUCHIBAIOIIME TMPSMYyI0 U OOpaTHYIO
MPOMOPIMOHANIBHBIE 3aBUCUMOCTH, UX Tpaduku U cBoiicTBa. JIuHeiHas QpyHKuusA, €€
rpaguk u cBoiictBa. KBampatuunas ¢yHkuus, ee rpaduk U cBoiicTBa. CTeneHHbIE
(GyHKUMM ¢ HaTypajdbHBIMM IMOKa3aTelds MU 2 U 3, uX rpaguku u cpoiicTBa. I'paduku
(bYHKHI/Iﬁ y:x."l?’ y:E‘v'E’ yzlxl‘

YucsoBbie mnociaeaoBaTebHOCTH. [loHATME  4YMCIOBOW MOCIENOBATEIBHOCTH.
3ajaHue Mocaea0BaTeIbHOCTH PEKYPPEHTHOM dhopmysiol u GopMysoi 7-ro yjeHa.

Apudmernueckass W reomeTpuueckas mnporpeccur. DopMmynsl n-TO  4YJeHa
apu(pMETUYECKO M TE€OMETPUYECKOM MPOrpecCHil, CyMMBbI MEPBBIX 71-X UJICHOB.
N300paxkeHre YICHOB apu(PMETHUECKONM M  T€OMETPUYECKON MpOrpeccuil TOuKamu
KOOPJIMHATHOW TUIOCKOCTU.  JIMHEHWHBIA W SKCHOHEHIMAJIbHBIA pocCT. CIIOXKHBIE
ITPOLIEHTHI.

BEPOATHOCTDb U CTATUCTUKA

Cratucruka. Tabnuanoe u rpaduyeckoe MpeACTaBICHUE JAHHBIX, CTOJIOYATHIC
U KPYTOBBIE JUArpaMMbl, rpadyKu, TPUMEHEHUE TUarpaMM U TpauKOB JJIs OTIHCAHUS
3aBUCUMOCTEH peaslbHbIX BEJIMYWH, U3BJICUeHNE WH(DOpMAIUK U3 TaOIUIl, 1UarpaMm U
rpadgukoB. OnucaTenbHbIE CTATUCTUYECKUE TMOKA3aTEM YUCIOBBIX HAOOPOB: cpeaHee



apudmernyeckoe, MeAuaHa, HauOoIblIee ¥ HaWMEHbIIee 3HaueHus. Mepbl
paccenBaHus: pa3Max, JUCIEPCUS U CTAaHIAPTHOE OTKIOHEHUE.

CnyvaiiHass W3MEHYMBOCTb. VI3MEHUMBOCTH Mpu H3MepeHusiXx. Pemaromue
npaBuia. 3aKOHOMEPHOCTH B U3MEHUYMBBIX BEIMYNHAX.

Cayuajiinbie coObITusi. Ciy4ailHble ONBITHI (IKCIEPUMEHTHI), 3JIEMEHTapHbIC
ciydaiiHble coObITHS (Mcxofbl). BepositHocTH snmemeHTapHbIX coObITHH. CoOOBITHS B
CIIy4ailHbIX JKCHEPUMEHTAX W OJaronpHsATCTBYIOIIME 3JIEMEHTAPHBIE COOBITHS.
BepositHocTH citydaliHBIX COOBITHHA. ONBITBI C PaBHOBO3MOYKHBIMM 3JIE€MEHTAPHBIMU
coOpiTuAMU. Kiaccuueckne BEpOATHOCTHBIE ONBITBI C HUCIHOJb30BAHUEM MOHET,
KyOoukoB.  IlpencraBineHue  coObITMII ¢  NOMOUIBIO  AuarpaMm  Oilnepa.
[IpotuBononoXKHBIE COOBITHS, OOBEAMHEHHE U IepecedyeHue coObiTuil. I[lpaBuio
cioxeHus BepoaTtHocTe. CoydaiiHslil BeIOOp. [IpeacraBieHne sKciepuMEHTa B BUAEC
nepeBa. HezaBucumMble coOBITHS. YMHOXEHHE BEPOSITHOCTEM HE3aBUCHMBIX COOBITHIA.
IlocnenoBarenbHble HE3aBUCHMMBIE HcHbITaHUA. [IpencraBieHne O HE3aBHUCUMBIX
COOBITUSAX B )KU3HH.

DJieMeHThl KOMOUHATOpUKH. [IpaBuiio yMHOXKEHHsI, IEPECTaHOBKH, (pakTOpHa
yucna. Coyerannss u 4ucino coyertaHnid. dPopmyna 4ducna codyeTaHuil. TpeyronbHUK
[Tackansg. OnbITEl ¢ OONBIIMM YHCIOM PaBHOBO3MOXHBIX 3J€MEHTApHBIX COOBITHH.
Boluucnenne BEpOATHOCTEHM B ONbITaX € MNPUMEHEHHEM KOMOMHATOPHBIX (HOpMyJI.
Wcnbrtanus bepnymiu. Ycnex u Heynaya. BepoaTHOCTH COOBITHIA B CEPUM MCIIBITAHUI
bepnymm.

Cayvajinple BeJWYMHBI. 3HAaKOMCTBO CO CIy4YaiiHBIMH BEIMYMHAMM Ha
IpuMepax  KOHEYHBIX  JHCKPETHBIX  CIydalHBIX  BeJWYuH.  PacnpeneneHue
BeposiTHOCTEW. Maremarnueckoe oxunanue. CBOMCTBa MaTeMaTHYECKOIO OXUAAHUS.
[lonstue o 3akoHe OOdbIIKMX yuces. M3mepenue BepostHocTed. [IpuMeHeHue 3akoHa
OOJBIIMX YKCET B COLMOJIOTMM, CTPAXOBaHUM, B 3PaBOOXPAHEHUU, OOECIECUEHUU
0€30MacHOCTH HAaCENIEHUs B UPE3BbIYAHBIX CUTYaLIHUSIX.

JIOT'NKA 1 MHOXECTBA

TeopeTnko-MHOKECTBEHHbIC TOHATHA. MHOXKECTBO, DJJIEMEHT MHOXECTBA.
3ajaHue MHOXECTB IIEPEUYUCIIEHUEM OJJIEMEHTOB, XapaKTEPUCTUUYECKUM CBOWCTBOM.
CranpapTHele 0003HAYEHUS! YHUCIOBBIX MHOXECTB. IlycToe MHOXECTBO M €ro
o0o3naueHue. IlogmHoxecTBOo. OOBEIUHEHHE U IEPECCUYEHHUE MHOXKECTB, Pa3HOCTb
MHOKECTB.

Nnmoctpanyisi OTHOIIEHUH MEXKy MHOXECTBaMU € MOMOIIBIO Juarpamm Jiiepa—
Benna.

JJjieMeHThl JIOTMKH. [loHSATHE O PAaBHOCUIBHOCTH, CJIE€IOBAaHUM, YHOTpeOJIeHHUE
JIOTUYECKUX CBA3OK €Clu...,mo..., 6 MOM U MONb-KO 6 mMOM caydae, JIOTUYECKUe
CBSI3KU U, UJU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTUU
HUctopust ~ GopMupoBaHUsl TMOHATHUS YHCIA:  HATypaJibHble 4YHWCIa, Jpoow,
HEJIOCTaTOYHOCTh ~ PAlMOHAJBHBIX  YHCEN Uil TEOMETPUYECKHX  HM3MEPEHHUI,
uppanMoHaigbHble yucia. CTapuHHbIE cUCTeMbl 3amucu yucen. [podu B Basusone,
Erunte, Pume, OtkpbiTHE AeCATUYHBIX ApoOeil. CTapuHHBIE  CUCTEMBI  MEp.



Jlecatuunble Apobu u MeTpuueckasi cucrema Mep. [losBieHue oTpULIaTeNbHBIX YHCEN
u Hysa. JI. Marauukuii. JI, Oinep.
Bo3HUKHOBEHHE MAaTeMaTUKU KakK HayKd, JTanbl €€ pa3Butus. OCHOBHbIC
pas3nensl MaTeMaTUKU. Brigaromuecs MaTeMaTUKU U MX BKJIAJl B Pa3BUTHE HAYKHU.
becKOHEYHOCTh MHOXKECTBAa NPOCThIX YHceNd. Yucia W UIMHBI OTPE3KOB.
Panmonanesueie uncna. [lorpeOHOCTh B uppannoHanbHbix yncnax. [koma [Tudaropa
3apoxaenne anreOpsl B Heapax apudmetnku. An-Xopesmu. Poxxnenne OykBeHHOM
cumBosiuku. [1.depma, ®@. Buet, P. Jlekapt. McTopus Bonpoca 0 HaxoxaeHUU GHopMyJ
KOpHEl anreOpandyecKkMx YpaBHEHMH, HEPa3pelIMMOCTh B paJuKajiaX ypaBHEHHM
crenenu, 0onbie yeteipex. H. Taptanbs, [Ix. Kapnano, H.X. AGens, 3. ['anya.
N300peTenne Metoja KOOPAMHAT, IMO3BOJSIONIETO MEPEBOAUTH T€OMETPUUYECKHE
00beKkThl Ha s3bIK anreOpnl. P. Jlexapt u II. depma. [Ipumepsl pazauyHbBIX CHCTEM
KOOPAWHAT Ha MJIOCKOCTH.
3agaua Jleonapno Iluzanckoro (PuboHauun) o Kpoiukax, yucia dubOoHayywm.
3ajaya o maXxMaTHOW JOCKE.
HcToku Teopun BEPOSITHOCTEN: CTPAXOBOE J1€I0, a3apTHbie urpel. II. ®epma u b.
[Tackane. S, bepnynmu. A.-H. Koamoropos.
Ponp poccuiickux ydeHbIXx B pasButud wmaremartuku: JI. Ounep. H.M.
Jlo6auesckuii, I1.J1.Ueonimen, C. KoBanesckas, A.H. Konmoropos.
Maremaruka B passutuu Poccuu: Iletp I, mikona MareMaTH4eCKNX U HABUTALKUX
HayK, pa3Butue poccuiickoro ¢iaota, A.H. Kpsuios. Kocmudeckast nporpamma u M.B.
Kennpim.
HanpagBJyieHUsI IPOEKTHOH 1eATEJIbHOCTH
OpmuuM u3 yteit popmupoBanus Y Yl B OCHOBHOH IIKOJIE SIBJIICTCS BKIIOUCHHUE
oOy4Jaronuxcsi B y4eOHO-UCCIIENOBATENBCKYI0O U MPOCKTHYIO JIEATEIbHOCTh, KOTOpas
MOXET  OCYIIECTBJIATHCS B  paMKax  peaju3alud  [porpaMMbl  y4eOHO-
WCCIIEIOBATENIbCKOM M TMPOEKTHOW JesTenbHOCTH. [IporpamMma opueHTHMpOBaHa Ha
WCMOJIb30BAaHUE B PAMKax YPOYHOM M BHEYPOUYHOM MESATEIBHOCTH I BCEX BHUIOB
00pa3oBaTEIbHBIX OpraHu3aIuil MPU MOJIy4YEHUHU OCHOBHOTO O0IIEro 00Opa3oBaHuUsl.
Crnenudrka MNPOEKTHON eATEJbHOCTH O00y4YalIIMXCd B 3HAYUTEIbHOU
CTETIEHW CBf3aHA C OpHUEHTAIMEW Ha TOJIYyYEHUE TMPOEKTHOrO PE3yJbTara,
o0ecrneunBaOIIEro pelieHrne MNPUKIAAHOM 3ajJadyd W HMEIOUIEr0 KOHKPETHOE
BbIpaxkeHue. [IpoekTHas esITeNbHOCTh 00YUaOIIETOCs PAaCCMaTPUBACTCS ¢ HECKOJIBKHUX
CTOPOH: TIPOJYKT KaK MaTepUaJu30BaHHBIA pPE3yNbTaT, MPOIECC Kak pabora Io
BBITIOJIHEHUIO TIPOEKTa, 3allldTa MPOEKTa KaK WJUIIOCTpamus 00pa3oBaTeIbHOTO
JOCTIDKEHUSI OOydYarolIerocss W OpHEHTHpOoBaHa Ha (GOPMHUpPOBAHWE U Pa3BUTHE
MeETaIpeAMETHBIX U JINYHOCTHBIX PE3yJIbTATOB O0YUAIOIITIXCS.
TeMbl MPOEKTOB, NMPEIAraeMbIX B 7 Kilacce:
1) Crapunnbie cucTteMbl 3amucud uyucend. J[poou B BaBmione, Erunrte, Pume,
OTKpBITHE TECITUYHBIX APOOEH.
2) Crapunnble cucteMbl Mmep. JlecsTuunbie JpoOU U METpUUYECKAs CCTEMa Mep.
3) Belnaromuecss MaTeMaTUKU U UX BKJIaja B pa3Butue Hayku. (JI. Marauukui, JI.
Ditnep.)
TeMbl MPOEKTOB, MPEAJIAraeMbIX B 8 Kilacce:
1) Ilxona ITudaropa.



2) 3apoxnaeHue anredpsl B Heapax apudMeTuku. An-Xope3mH.
3) Poxnenue 6ykBennoi cumBonuku. [1.depma, ®. Buer, P. Jlekapr.
Templ MPOEKTOB, peIaraeMsIx B 9 kinacce:

1) 3amaga Jleonapno Iluzanckoro (®Pubonauum) o Kponaukax, uyncia OuboHayyw.
3ajaya O maxMaTHOW JOCKE.

2) McTOoKM Teopuu BEpOSATHOCTEN: CTPAXOBOE A€EN0, azapTHble Urpkel. 11. epma u b.
[Tackanb. S, bepnymmm. A.-H. Konmoropos.

3) Poib poccuiickux ydeHbIX B pa3BuTun Marematuku: JI. Oimep. H.A.
Jlo6auerckuii, I1.J1.YUeonmes, C. Kopanesckas, A.H. KoamMoropos.

4) Maremaruka B pazsutuu Poccuu: Iletp I, mkona MmaTeMaTH4eCKUX U HaBUTAIIKUX
HayK, pa3BuTHe poccuiickoro ¢iota, A.H. Kpsuios. Kocmuueckas nporpamma u

M.B. Kenapim.
TemaTuuyeckoe NVIAHUPOBAHUE
7 kyaace — 3 yaca B He/1eJII0
Paznensl OcHOBHOE coaepKaHue 1o XapakTepuCTUKa OCHOBHBIX BUJIOB
porpamMm TeMaMm JEATEeIbHOCTH YYEHUKA (Ha YpPOBHE
bl y4eOHBIX JIEUCTBHI)
7 kyace
I'naBa 1. BeipaxeHus, TOXKAeCTBA, HaxoauTh 3Ha4u€HUS YHUCIOBBIX
YPABHEHUS BBIPAKEHUN C IEPEMEHHBIMU IPU
20 u. YKa3aHHBIX 3HAYECHUAX IIEPEMEHHBIX.
Brerpaxxenust Hcnonp3oBarth 3HaKku >,<,<,>, YUTATh U
[IpeoOpazoBanue BoIpaKeHUN COCTAaBJIAITH JIBOMHBIC HEPABEHCTBA.
KontponbHas pabora Nel BrinonssaTs npocTeime npeodpa3oBaHus
YpaBHEHUS C OTHOU BBIPKEHUI: PUBOJIUTH TIOI00HBIE
MIEPEMEHHOU claraeMble, pacKpbiBaTh CKOOKH B CYyMMeE
Cratuctuueckue WJIU PA3HOCTU BBIPAKEHU.
XapaKTEPUCTUKU Pewate ypaBHeHUs BuJa ax=b npu
KonTtponrhas pabota Ne2 pa3JIMYHBIX 3HAUYCHUSX a U b, a Taxxke
HECJIOKHBIE YPABHEHHUSI, CBOISIIMECS K
HUM.

Hcnonb3oBaTh anmnapat ypaBHEHUM IS
pelIeHUs] TEKCTOBBIX 3a/1a4,
VHTEPIPETUPOBATH PE3YIIbTAT.
Hcnonw3oBath npocreunmme
CTaTUCTHYECKHE XapaKTePUCTUKHU (CpeaHee
apudpMeTuyecKoe, pa3max, Mojia, MeIMaHa)
JUISL aHAJIU3A Psiia JAHHBIX B HECIOKHBIX
CUTYyaLUsX




I'masa 3. CteneHnb ¢ HaTypaJabHBIM
noKasareJjieM
13 u.

Crenenb 1 ee CBOMCTBA
OnHOWIECHBI
KontponbsHas pabora Ned

BoI4ncIisTh 3HAUCHHS BRIPAKCHHIN BHIA A"
, TJIe a- IPOU3BOJILHOE YUCJIIO,N-
HaTypaJbHOE YHCIIO, YCTHO U MMCBMEHHO,
a TAKXKE C MOMOIIBIO KAJIBKYJIATOPA.
@opMynHMpOBaTh, 3AIKCHIBATH B
CUMBOJINYECKON (popMe 1 000CHOBBIBATh
CBOMCTBA CTEIEHU C HATYpaJIbHbIM
nokasareisieM. [IpuMeHsTh cBOKCTBA
CTENEHH I IPe0O0pa30BaHUS BEIPAKEHUI.
BBINONMHATE YMHOXKXEHUE OTHOWICHOB U
BO3BEJICHUE OJJHOYWICHOB B CTEIICHbD.
CTponTh rpaduKi QYHKIHUI y=X"H y=X.
PeraTh rpaduueckue ypaBHeHHAX =kx+b,
x’=kx+b, riek,b - HeKOTOpbIE YnCIA.

I'maBa 4. MHOro4JeHbI
17 4.

CyMMa 1 pa3HOCTh
MHOI'OYJICHOB

IIponsBeneHne MHOTO4IEHA U
OJIHOYJICHA

KontponbHas pabota Ne5
[IpounsBeneHne MHOTOWICHOB
KountposnbHas padora Ne6

3anuchIBaTh MHOTOYJICH B CTAaHAAPTHOM
BUJIE, OTIPEACIISITh CTCTICHh MHOTOUJICHA.
BhINOMHATE ClIOXKEHUE U BEIUUTAHUE
MHOTOWICHOB, YMHOKEHHE OJHOUJICHA Ha
MHOTOYJIEH, BBITIOJIHATD Pa3NIOKEHHE
MHOTOWICHOB Ha MHOKHUTENU, UCTIONB3YS
BBIHECEHUE MHOXKUTEJIS 32 CKOOKH U
croco0 rpynnupoBku. [IpumMeHsTh
JIEUCTBUS C MHOTOWICHAMH TPU PEIICHUH
pa3zHOOOpa3HbBIX 33/1a4, B YACTHOCTHU MPHU
PEIICHIHN TEKCTOBBIX 33/1a4 C IIOMOIIIBIO
ypaBHEHU

I'naBa 5. @opMy.Jibl COKPALLIEHHOTO
YMHOKEHUA
17 u.

KBanpar cymmel 1 kBajpar
pazHOCTH

Pa3nocTs kBamparos.
CyMMma u pa3HOCTb KyOOB
KontposnbHas padora Ne7
[TpeobpazoBanume 1ebIX
BBIPAKEHUN

KontposbHas pabota Ne§

JlokasbIBaTh CIIPaBEIIMBOCTH (hOPMYT
COKPAIIEHHOIO YMHOEHHUSI, TPUMEHSATH UX
B IIpeoOpa30BaHUH IEJIbIX BhIPAKEHUN B
MHOTOYJIEHBI, @ TAKXKE ISl Pa3JI0KEHUS
MHOTO4YJIEHOB HA MHOYKUTEH.
Hcnonbs30BaTh pa3nuyHbie
npeoOpa3oBaHuUsI LIEJIBbIX BEIPAXKEHUHN TTPU
pEIICHUN YPaBHEHUM, I0KA3aTEIbCTBE
TOXJECTB, B 33Jla4ax Ha JIJIMMOCTb, B
BBIYHCIICHUY 3HAYECHUI HEKOTOPBIX
BBIPAKEHUH C MOMOILBIO KaJbKYJISATOpa

I'maBa 6. CucreMbl JUHEHHBIX
YPaBHEHHH
17 4.

JInHeliHbIe ypaBHEHUS C ABYMS
IIEPEMEHHBIMU U UX CUCTEMBI

OnpenensiTe SBIASETCA JU Mapa Yucem
pEILICHUEM TAHHOTO YPABHEHHUS C ABYMSI
nepemeHHbIMHU. Haxoauts myTéMm nepedopa
L[EJIbIE PELICHUS TUHEUHOTO YPABHEHHUS C
IByMs iepeMeHHBIMH. CTpOuTh Tpaduk




Pemenune cucreM JTMHENHBIX
YPaBHEHUM
KonTponbnas padota Ne9

ypaBHeHus ax+by=c, rnea#0 nnu b#0.
Pemate rpadgudeckum criocoboM CUCTEMBI
JIMHEVHBIX YPABHEHUN C JBYMS
nepeMeHHbIMH. [IpumeHsTs cnocod
MOJICTAHOBKH U CIIOCOO CJIOKEHUS IIPU
PELIEHNH CUCTEM JIMHENHBIX YPABHEHUN C
JByMs IEpEMEHHBIMU. Pemars TeKCTOBbIE
3a/1a4¥, UCIOJIb3Ys B KAUECTBE
anreOpandecko MoJIeI CUCTEMY
ypaBHeHUl. IHTEpIIpETUPOBATH
pe3ynbTaT, MOJTYYEHHBIN IIPU PELLICHUN
CUCTEMBI

IHoBTOpenue 8 4.

[IpeobpaszoBanme BeIpaKeHUIH
CrerneHb U ee CBOMCTBA
DopMyIIbl COKPAILIEHHOTO

YMHOKEHHUS

CucTeMbl IMHENHBIX YPAaBHEHUI

HrtoroBeli ypok
HTorosast KoHTpoJIbHAs paboTa
NelO

BrinmonusaTe npocTeifiue npeodpazoBaHus
BBIPAKEHUI: PUBOIUTH TOI00HBIE
claraeMble, pacKpbIBaTh CKOOKH B CyMMeE
WJIA PA3HOCTH BBIPAKEHHUMN. BBIUUCIATH
3HAYEHHs BHIPpAKEHMIA BUIa @' , TJIE a-
MIPOU3BOJIBHOE YKCIIO,N- HATYPaJIbHOE
YHCJIO, YCTHO Y MUCBMEHHO, a TAKXKE C
MIOMOIIBIO KaJIbKYJISATOpa. JlOKa3hIBaTh
CIIPaBEJIMBOCTH (POPMYJT COKPAIIEHHOTO
YMHO>KE€HUS, IPUMEHSTH UX B
peoOpa30BaHUM LEJIBIX BEIPAKCHUH B
MHOTOYJIEHBI, a TAKXKe JUISl Pa3JIOKEHUS
MHOTO4JICHOB Ha MHOXXUTENH. [[prMeHATh
cr1oco0 IMOACTAaHOBKU U CIIOCO0 CII0KEHUS
MIpU PEIICHUU CUCTEM JIMHEHHBIX
YpaBHEHUI C IBYMS IEPEMEHHBIMU

8 kiace — 3 yaca B Hee 10

I'naBa 1. PaumonaabHbie Apodu 23 u.

®opMyIMpOBaTh OCHOBHOE CBOMCTBO

PaunonansHbie 1poOu 1 UX CBOMCTBA
CyMMma 1 pa3HOCTb JIpoOeit
Kontposnbnas padora Nel
[IpousBenenue n yacTHOE Opodei
KontposnbHas padora Ne2

parmoHaNIBHON JPOOH ¥ MPUMEHSTH €T0
JU1st TpeoOpaszoBaHus Ipooeil.
BEITIOHATE CHOKEHHUE, BBIYUTAHHUE,
YMHOKCHHE U JICIICHUE PAIlMOHATBHBIX
npo0eii, a Takke BO3BeAeHUE IpoOU B
CTETNIeHb. BEIOHATE pa3IundHbIC
npeoOpa3oBaHusl pallMOHATBHBIX
BBIpaXKCHUH, TOKA3bIBATh TOXKICCTBA.
3HaTh CBOMCTBA QYHKIIUU Y= E’ raek#0,

U YMETh CTPOUTH €€ rpaduK.




Hcnonbs30BaTh KOMIIBIOTED IS
UCCIIEIOBAHMSI TIOJIOKEHHsSI TpaduKa B
KOOPJAWHATHOM TNIOCKOCTH B
3aBUCUMOCTH OT k

I'nasa 2. KBagpaTHble KOPpHH 19 4.

JlencTBUTENbHBIC YMCTIa
ApudmeTnueckuii KBaipaTHbIN KOPEHb
CpoiicTBa apu(hMETHIECKOTO
KBaJPaTHOTO KOPHS

KoHnTtponbsHas padora Ne3

[IpyuMeHeHnEe CBOKCTB
apu(pMETUIECKOTO KBaJAPATHOTO KOPHS
Kontponbshas padora Ned

[TpuBOIUTE MPUMEPHI PALIUOHAIBHBIX U
UppanoHaIbHbIX uncen. Haxoauts
3HaYeHUs apu(PMeTHIeCKuX
KBaJIpaTHBIX KOPHEH, UCIOJIB3YS IIPU
HEOOXOMMOCTHU KaJIbKYJIATOP.
Jloka3pIBaTh TEOPEMBI O KOPHE U3
MPOU3BENICHUS U APOOHU, TOKIECTBOV a?=
|la|, mpuMeHSATH X B IpeoOpa30BaHUIX
BbIpaxxeHH1. OCBOOOXKAATHCA OT
UPPAIMOHATIFHOCTH B 3HAMEHATEIIAX
ApoGeit Buna . ,——- . BHIHOCHTB

VB OB
MHO>KHTEIb 32 3HAK KOPHS U BEIHOCHTH
MHOKHTEITb MO/ 3HAK KOPHSI.
Hcrnonb3oBath KBaJpaTHBIE KOPHU IS
BBIPQKEHUSI IEPEMEHHBIX U3
T€OMETPUUYECKUX U PUBHUECKUX
dbopmyn. Ctpouts rpaduk GyHKIIHH
y=+x ¥ WITFOCTPUPOBATh Ha rpaduke eé
CBOWCTBA

I'nasa 3. KBagparubie ypaBHenus 21 4.

KBanpaTHOoe ypaBHEHUE U €70 KOPHH
KontponbHas padora Ne5
Jlpo6HbIe palmoHaNbHbBIE YPaBHEHHUS
Koutposnbhas padota Ne6

Pemiats kBajipaTHbIC ypaBHEHUS.
Haxonuts nogbopoM KopHU
KBaJIPaTHOTO YPAaBHEHMU S, HCTIOJb3YS
teopemy Buera. HccienoBathb
KBaJpaTHbIC YPABHEHUS 10
JUCKPUMUHAHTY U KO3 UITMECHTAM.
Pemate qpoOHBIE parmoHaIbHbBIE
YpaBHEHMUS], CBOJS PEIIEHUE TAKUX
YPaBHEHUM C OCIEAYOIIUM
UCKJIFOUEHHUEM ITOCTOPOHHUX KOPHEH.
Pemiats TekcTOBBIE 3aa4M, HCIIOJIB3YSI
KBaJpaTHBIC U IPOOHBIC YpPAaBHEHUS

I'naBa 4. HepaBencrBa 20 4.

HucioBble HEPABEHCTBA U UX CBOWCTBA
Kontponbshas padota Ne7

HepaBeHcTBa ¢ OJIHOM NEPEMEHHOM U UX
CHUCTEMBI

KontponbsHas pabota Ne8

DopMyIUpOBATH U JOKA3bIBAThH
CBOMCTBA YMCJIOBBIX HEPABEHCTB.
Hcnonbs30BaTh anmapat HEPaABEHCTB JJIs
OLICHKH MOTPEUIHOCTH U TOYHOCTH
npubamxenus. Haxoauts nepecedeHus
U 00BEIMHEHUE MHOXKECTB, B YaCTHOCTH
YHCJIOBBIX NMPOMEXKYTKOB. Pemars
JIMHENHbIE HEpaBeHCTBA. Pemath
CHCTEMBI JIMHEWHBIX HEPABEHCTB, B TOM




YHUCJIE TAKUX, KOTOPBIC 3aIMCAHBI B
BHJIE IBOVMHBIX HEPABECHCTB

I'nmaBa 5. CteneHsb ¢ HeJBLIM MOKA3aTeJIeM.
djeMeHThI cTaTucTuku 11 4.

Crenensp ¢ UeNbIM NTOKa3aTeIeM U e
CBOMCTBA

Kontponbnas pa6ota Ne9
DJIEMEHTBI CTATUCTUKH

3HaTh ONpE/ICJICHUE U CBOMCTBA
CTEIEHH C LIEJIbIM MMOKA3aTEeNIEM.
[IprMeHSTh CBOMCTBA CTENEHU C LIEJIBIM
MOKA3aTeJIEM MIPU BBIITOJIHEHUN
BBIYUCJICHUN 1 MTPe0oOpa3z0BaHU
BbIpakeHui. Mcroap30BaTh 3aUCh
Yyucell B CTaHIapTHOM BHJIE NS
BBIPAKEHUS U COMOCTABIICHHS pa3MEPOB
00BEKTOB, UTUTEIILHOCTH MPOLIECCOB B
OKPY>KaroIlleM MUpE.

[IpuBOINUTHE MpUMEPBI
pENpE3eHTATUBHOM U
HEpEINpe3eHTaTUBHOU BBIOOPKH.
N3Bnexats nHpopmaIumio u3 Tabauiy
4acTOT U OPraHU30BBIBATH
uH(opMaiuio B Buje TaOJIMI] 4aCTOT,
CTPOUTH UHTEPBAIIbHBIN PSI.
Hcnonp3oBath HArmsigHOE
NPEACTABICHUE CTATUCTUYECKON
uH(pOpMaIMK B BUJIE CTOJIOYATHIX U
KPYTOBBIX JUarpaMM, MOJIUTOHOB,
TUCTOTPaMM

IHoBTOpenue 8§ 4.
[IpousBenenue u yacTHoe apodeit
CaoiicTBa apu(pmMeTHIECKOro

KBaJPaTHOTO KOPHS
[IprMmeneHne CBOMCTB
apu(MeTHYecKkoro - KBaJpaTHOIrO
KOpHS
JpoOHble pallnOHAIbHBIE YPaBHEHUS
HepasencTsa ¢ 01HOM NIEpEMEHHON U
UX CUCTEMBI
CreneHs € LETBIM MOKA3aTeIEM U €€
CBONCTBA
Hroroast koHTpobHas paboTa
Nroroseiit ypok

BBIMOMHATE pa3nuyHbie
npeoOpa3oBaHUsl palIMOHAIBHBIX
BBIPKCHUH, TOKA3bIBATh TOXK/ICCTBA.
OCBOOOXKIATHCS OT UPPALIMOHATBHOCTH
B 3HAMEHATENAX Apobel Buia—

VB B

BBIHOCUTH MHOKUTEJb 32 3HAK KOPHS U
BBIHOCHTbH MHOKUTEJb 0] 3HAK KOPHS.
CrpouTth rpaduk QyHKIHA y=+v'x H
WUTIOCTPUPOBATH Ha rpaduke eé
cBoMCTBa. Pemiars nuHElHbIE
HepaBeHCTBa. PemaTes cucteMsl
JIMHENHBIX HEPABEHCTB, B TOM YHCJIE
TaKHX, KOTOPBIE 3aIIMCaHbI B BUJE
JNBOWMHBIX HEPABEHCTB. | [puMeHATh
CBOICTBA CTEIICHHU C LICIIBLIM
MIOKA3aTEeJIEM MIPU BBIITOJIHEHUH
BBIYKCIICHUN U TTpeoOpa3oBaHui
BBIPAKCHUM.

9 Kjacc — 3 yaca B HeJ1eJII0




I'nasa 1. KBaaparuunas pynkuus 224.

DyYHKIIMU U UX CBOMCTBA
KBanpartnsiii TpéxuiieH
KonTponbhas padota Nel
KBanpatuunas ¢pynkius u e€ rpadux
Crenennas ¢pyukuus. Kopens n-it
CTENEHU

KonTponbnas padota No2

BoeraucnsaTs 3nadeHus: GyHKINAHA,
3a/laHHOM (OPMYJION, a TaK)Ke ABYMS U
Tpems hopmynamu. ONUCHIBaThH
CBOICTBa (DYHKIIHI Ha OCHOBE UX
rpauyecKoro npeacTaBICHUsI.
HNuTepnperupoBaTh rpaduxu
peanbHbIX 3aBUcuMocTeil. [loka3piBaTh
CXeMaTHYeCKH TOJI0KEHHUE Ha
KOOPJIMHATHOM TUIOCKOCTHU TpaKOB
dyrKImity=ax’, y=ax’+n, y=a(x-m)".
Crpoutsb rpaduk QyHKIIUU
y=ax’+bx+c, yMeTh YKa3bIBaTh
KOOPIMHATHI BEPIIUHBI TApa0OOIIbI, €€
0Ch CHMMETPHH, HAIIpaBJICHUE BETBEH
napaboJIbl.

N300paxxaTh cXxeMaTUyeCcKH rpapuk
(GYHKIMA y=X"C YETHBIM ¥ HEYETHBIM
n. [ToHUMAaTh CMBICH 3aUCcel BUIA +a
~au 1.1., TIE a — HEKOTOPOE YKCIIO.
HmeTh nipeAcTaBiICHUE O HAXOXKICHUU
KOpPHEN n-1 CTENEHU C MOMOILBIO
KaJbKYJIATOpPA

I'naBa 2. YpaBHeHUs1 1 HEPaBEHCTBA C
OHOH MepeMeHHOM
14 u.

YpaBHEHHUS C OAHOM ITIEPEMEHHOU
HepasencTsa ¢ o1HOM nnepeMeHHON
Kontponbnas pabora Ne3

Pemats ypaBHeHUs TpeTheH U
YETBEPTOM CTENEHH C IIOMOILBIO
PA3JIOKEHUSI HA MHOKUTEIN U
BBEJCHUS BCIIOMOTaTEIIbHBIX
IIEPEMEHHBIX, B YACTHOCTH pEIIaTh
OMKBaJpaTHbIe ypaBHEHUs. Pemats
IpoOHbIE pallMOHAJIbHBIE YPaBHEHUS,
CBOJS UX K LIEJIBIM YPABHEHMSM C
MOCIIEAYIOIIEH TPOBEPKON KOPHEH.
PemaTe HepaBeHCTBA BTOPOU CTEICHH,
UCIIOJNIB3Ysl TpaduuecKue
npeacrasiieHus. Mcnons3zoBars meton
WHTEPBAJIOB ISl PELIEHUS HECIIOKHBIX
palOHAJIBHBIX HEPABEHCTB

I'naBa 3. YpaBHeHUs1 1 HEPaBEHCTBA C
JABYMsI iepeMeHHbIMH 17 4.

VYpaBHeHus ¢ AByMS IEPEMEHHBIMU U
UX CHCTEMBI

HepaBeHcTBa ¢ 1ByMs iepeMEHHBIMU
U UX CHCTEMBI

Kontponbshas pabora Ned

Crpouts rpadMKu ypaBHEHUM C ABYMS
MEPEMEHHBIMH B MMPOCTEUIIINX CITyYasiX,
Kora rpaduKoM SIBJIICTCS IpsMast,
napabosa, runep06osa, OKPy>KHOCTb.
Hcnonp3oBath UX 11 rpaduueckoro
pEIICHNS CUCTEM YPAaBHCHHM C IBYMS
NEPEMEHHBIMH.

PemaTte cioco00M MoOCTaHOBKH




CUCTEMBI JIBYX YPaBHEHUN C ABYMS
NEPEMEHHBIMH, B KOTOPBIX OJTHO
YpaBHEHUE NIEPBOM CTENIEHH, a APYTroe
— BTOPOM CTENEHH.

PemaTe TeKCTOBBIE 3a]a4H, UCIIONb3YsI
B KQ4ECTBE aJireOpanveckoi Mojeinun
CUCTEMY YpaBHEHUU BTOPOU CTEIMEHU C
JBYMSI IEPEMEHHBIMU; PEIIaTh
COCTaBJICHHYIO CUCTEMY,
UHTEPHPETUPOBATH PE3YyIbTAT

I'naBa 4. Apudmernueckas u
reoMeTpuveckas nporpeccuu 15 4.

ApudmeTrndeckas mporpeccus
KoHntponbHas padora Ne5
['eomeTpuueckas mporpeccust
KoHnTtponbHas padora Ne6

[IpumeHsTh MHIEKCHBIE 0003HAYEHUS
JUISL WIEHOB NIOCJIEI0OBATEIBHOCTEM.
[IpuBOIUTH IPUMEPHI 3a1aHUS
nocJIeIoBaTeIbHOCTEH (POopMyIIoH n-ro
YJieHa U PEKypPPEHTHON (HOPMYIIOii.
BreiBoauTh (hopMyIibl n-TO dieHa
apu(pMETUIECKOIN MPOrpeCcCUn n
r€OMETPUYECKON IPOIPECCHH, CYMMBI
MIEPBBIN 71 YWIEHOB apuMETUUECKON U
r€OMETPUUECKOU MPOrPECCHil, pelaTh
3aJ1a4¥ C UCIOJB30BAHUEM 3THX
dbopmyir. Jloka3biBaTh
XapaKTEPUCTHYECKOE CBOKCTBO
apu(pMeTUYECKON U reOMETPUUECKON
IIPOTPECCHI.

PemaTe 3a1aum Ha CIIOKHbBIE
MPOLIEHTHI, UCOJIB3YS MPU
HEO0OXOIMMOCTH KAJIbKYJISITOP

I'naBa 5. J1eMeHTHI KOMOMHATOPUKH U
TEOPUH BEePOATHOCTH 13 1.

DneMeHTh KOMOMHATOPUKU
HavanbHble cBelleHUS U3 TEOPUU
BEPOSITHOCTEU

Kontponbshas pabora Ne7

Boinonauts nepedop Bcex BOZMOXKHBIX
BApUAHTOB JJIA MepecyéTa 0OHEKTOB U
KoMOuHanui. [IpumeHsTs mpaBuio
KOMOWHATOPHOTO YMHOKEHUS.
Pacnio3HaBaTh 3a/1aud Ha BBIUMCIICHHUE
YKCJIA IEPECTAHOBOK, Pa3MELICHUIA,
COYETAaHUU U TPUMEHSTH
COOTBETCTBYIOIINE (POPMYIIBI.
BbIYuCHsATh 4acTOTy Cy4yalHOTO
coObITHs. OLIEHUBATh BEPOSITHOCTD
CIIy4aliHOTO COOBITHS C MTOMOIIBIO
YaCTOThI, YCTAHOBJICHHON OIBITHBIM
nyTéM. HaxoauTh BEpOSITHOCTH
CIIy4ailHOro COOBITHSI HA OCHOBE
KJIACCUYECKOTO ONpPEIETICHUS
BeposATHOCTU. [IpUBOIUTH MpUMEPHI
JIOCTOBEPHBIX U HEBO3MOKHBIX




COOBITUH

IMoBTOpenue 21 y.
KBazgpaTHbiil TpEXUIIEH
Crenennas ¢pyukuus. Kopens n-i
CTEIICHH
HepaBencTBa ¢ oqHOM IEpEMEHHOMN
VYpaBHEHHUs ¢ IByMS IEPEMEHHBIMU
U UX  CHCTEMBI
HepaseHctBa ¢ 1ByMms
IEPEMEHHBIMU U UX CUCTEMBI
ApudmeTrnueckas nporpeccus
I'eomeTrpuueckas nporpeccus
DneMeHTbl KOMOMHATOPUKH
HauanpHble cBeaeHUs U3 TEOPUH
BEPOSITHOCTEN
Hroroast KoHTpobHAs paboTa
[ToaroroBka K 3K3aMeHy

OnwuceiBaTh CBOMCTBA (PYHKIMIA Ha
OCHOBE HX IpauIecKoro
npexacrasieHus. IHTepnpeTupoBaTh
rpaduKy peaibHbIX 3aBUCUMOCTEH.
[Toka3bIBaTh CXEMaTUYECKH
MOJIO’KEHHUE Ha KOOPIUHATHOM
II0CKOCTH rpaduKoB GyHKIHiTy=ax’,
y=ax’+n, y=a(x-m)’. CTpouth rpaux
dyHKIME y=ax +bx-+c, yMETh
YKa3bIBaTb KOOPIMHATHI BEPIINHBI
napaboJibl, €€ 0Cb CUMMETPUH,
HaIlpaBJIE€HUE BETBEW MMapadOJIbl.
Pemats HEpaBeHCTBA BTOPOU CTEIIEHH,
UCTIONB3YS rpaduuecKue
npexacrasieHus. Mcnons30BaTh METOA
WHTEPBAJIOB JIJIsl PEIICHUS HECIOKHBIX
palMOHAIBHBIX HEPABEHCTB.
Hcnonp30Bath UX 11 rpaduueckoro
pELICHNS CUCTEM YPAaBHEHUM C JBYyMS
IIEPEMEHHBIMM.

Pemats crioco6oM 1nojcTaHOBKU
CUCTEMBI IBYX YPABHEHUN C JBYMS
IIEPEMEHHBIMH, B KOTOPBIX OJTHO
ypaBHEHUE NIEPBOU CTETIEHH, a APYroe
— BTOPOM CTENEHH.

PemaTe TeKCTOBBIE 3a]1a4H, UCTIOIb3YS
B KQ4ECTBE aJireOpanveckoi Mojieinun
CHUCTEMY YPABHEHUN BTOPOU CTENIEHHU C
JIByMSI IEPEMEHHBIMU; pPEIIaTh
COCTABJICHHYIO CUCTEMY,
MHTEPIPETUPOBATH PE3YJIbTAT.
BoeiBouTh hopMyIibl n-TO YieHa
apudmeTryeckoil nporpeccuu u
re€OMETPUYECKON IPOIPECCHH, CYMMBI
MIEPBBIN 71 WICHOB apuMETUYECKON U
r€OMETPUUECKOU MPOrPECCHi, pelaTh
3aJlayyl C UCTOJb30BAHUEM 3THUX
dbopmyi. Jloka3biBath
XapaKTEPUCTUYECKOE CBOMCTBO
apu(pMETUIECKON U TEOMETPUIECKOM
nporpeccuii. OeHNBaTh BEPOATHOCTh
CITy4aliHOT'O COOBITHS C TIOMOIIBIO
4aCTOTbI, YCTAHOBJIEHHOW ONBITHBIM
nyTéM. HaxoauTs BEpOSITHOCTh




CIIy9aifHOTO COOBITHSI HA OCHOBE
KJIACCUYECKOTO ONPEICTICHUS
BeposiTHOCTH. [IpuBOANTH MpUMEPHI
JIOCTOBEPHBIX U HEBO3MOKHBIX
COOBITHH.

COI'JTACOBAHO

Ha 3aceganuu MO
YUUTENEN €CTECTBEHHO-
MaTeMaTU4YECKOTro

uukia MbOY OO Ne 34
ot 30 aBrycra 2016 rona,
[Tporokon Ne 1
PykoBonurens MO
MBOY OOUI Ne 34

Jlo6puma 1. A.

COI'JTACOBAHO
3amecturensb nupekropa MBOY
OOIII Ne 34

O.H. UBamiesko

31 aBrycra 2016 1.







