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HosicHuTeAbHASA 3aNUCKA

Pabouvas mporpamma no anredpe coctaBieHa Ha OCHOBE

- heepaIbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHIapTa OCHOBHOTO O0IIIETO 00pa30BaHUs;

- Tpe0OBaHUH K pe3yJIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOT'O OOIIIETO
o0Opa3zoBaHUs;

- hyHgamMeHTanBHOTO S1Ipa Coep KaHusI 00IIero oOpa3oBaHus;

- MPUMEPHOHN TPOrpaMMbl OCHOBHOTO 00Iero obpazoBaHus 1Mo marematuke 5 — 9 kmaccel A.l.
Mepsisik, B.b. Ilononckuit, M.C. Sxup, M.C. fxup;

[Tpu peanuzanuu MporpaMMbl UCIIOJIB3YIOTCS YUEOHUKHU:

Anrebpa: 7 kiacc: y4eOHUK JUIsl ydamuxcsi o01eodpa3oBaTelibHbIX opranu3anuil /A.I. Mep3nsk,
B.B. Ilomonckuii, M.C. fAxup: M.: Bearana-I"pad.

Anrebpa: 8 kiacc: y4eOHUK JUIsl ydamuxcsi 001eodpa3oBaTeNibHbIX opranu3anuil /A.I. Mep3nsk,
B.B. Ilomonckuii, M.C. fAxup: M.: Benrana-I"pad.

Anrebpa: 9 kiacc: y4eOHUK JUIsl ydamuxcsi 001eodpa3oBaTeNibHbIX opranu3anuil /A.I. Mep3nsk,
B.B. Ilomonckuii, M.C. fAxup: M.: Benrana-I"pad.

Ha u3yuenne anredpsl B 7-9 kiaccax OCHOBHOW HIKOJIBI OTBOAUTCS 1O 3 y4eOHBIX Yaca B HEAETIO B
TEYEeHHE rojla B KaXk10M Kiacce o0yuenus, 34 Henens, Bcero nmo 102 yaca.

IlnanupyeMble pe3yabTaThbl 0CBOCHHS Y4eOHOI0 Kypca «AJredopa»
IIpeamerHsble: 7ki1ace

Aneebpauueckue svipadicenus

Yyamuiics Hay4ures:

. OIIEPUPOBATH MOHATHIIMU «TOXKJIECTBO», «TOKIECTBEHHOE NPe0o0pa3oBaHuey», peliaTh 3a/1auH,
cojiepkamire OyKBeHHBIE JaHHBIE, padoTaTh ¢ POpPMyIIaMu;

. BBINOJIHATE NpeoO0pa3oBaHUE BBIPAKEHUH, COAEpXKAIIMX CTEHNEHW C HaTypaJbHBIMU
ITOKA3aTEISIMU;

. BBINOJIHATh TOX/IECTBEHHbIE PEOOPa30BaHMsl pallMOHAIBHBIX BBIPAKEHUI Ha OCHOBE MPaBUII
JIeHCTBHUI HaJ MHOTOUYJICHAMH;

. BBIIIOJIHATH PA3JI0KEHNE MHOTOWICHOB Ha MHOXKUTEH.

VYuyamuiicst moay4uT BO3MOKHOCTD:

. BBIMOJIHATE MHOTOIIAroOBbIE MPEoOpa3oBaHUsl pAlMOHAIBHBIX BBIPAKEHUH, NpPUMEHSS
HIMPOKUN HAOOp CIIOCOOOB U MPUEMOB;

. IPUMEHATHh TOXKJIECTBEHHbIE NMPEOOpazoBaHMsl A PEUICHUs 3a/1ad M3 Pa3IMYHbIX pa3/iesioB
Kypca.

Ypasnenus

VYyamuiics Hay4uTes:

. pelars JUHEMHBIE YPAaBHEHUS C OJHOM IEPEMEHHOH, CHUCTEMBI JIBYX YPaBHEHHWH C IByMs
IIEPEMEHHBIMU;

. [IOHUMATh YPAaBHEHHUE KaK BAKHEUIIYI0 MATEMATUYECKYH0 MOJEIb I ONMCAHUSA U U3yYCHUS
Pa3HOO0Pa3HBIX pealbHBIX CUTYAllU, pelaTh TEKCTOBbIE 3a/1a4M ajredpanyeckiuM METO/I0M;

. IPUMEHATHh Tpaduyeckre MPeCTaBICHUs Ul UCCIEI0BAaHUS YPAaBHEHUH, MCCIEAOBAaHUS U

peIIeHus] CUCTEM YpaBHEHUH C IBYMsI TIEPEMEHHBIMH.

Yyamuiics moay4uT BO3MOKHOCTD:

. OBJIAJICTh CHEIUATBHBIMHU MTPUEMaMHU pPEIICHUSI YPAaBHEHUM M CHCTEM YPaBHEHH;, YBEPEHHO
MIPUMEHSITh almapar ypaBHEHUHN JJIs pelIeHUs] pa3HOOOpa3HbIX 3a7a4 U3 MAaTEMATHKH, CMEKHBIX TIPEIMETOB,
MIPaKTHUKH;

. MPUMEHSITH rpaduueckue MpeICTaBICHHs IS HCCIe0BaHUs ypaBHEHUH, CHCTEM ypaBHEHUH,
coJiepKaux OyKBeHHbIE KO3(PPUITUEHTHI.

DyHxyuu

Yyamuiicss Hay4nuTes:

* MOHUMAaTh W HCIOJB30BaTh (YHKIIMOHATIHHBIC TOHATHUSA, S3BIK (TEPMHUHBI, CHMBOJIUYECKHE
0003HAYCHNUS);

. CTPOUTH TpauKu JIMHEHHOU (YHKIIMI, UCCIIEI0OBATh CBOMCTBA YHCIIOBBIX (DYHKITHI HA OCHOBE
W3YYCHHSI TIOBEACHMSI UX TPAPUKOB;



. MOHUMAaTh (PYHKLHUIO KaK BaKHEHIIYI0 MAaTEMaTHYECKYI0 MOJEIb [l OMMCAaHUsS MPOLIECCOB U
SBJICHUMA OKPYXAIOIEro MHUpA, MPUMEHATh (YHKIMOHAJIBHBIA S3BIK [UIS ONHCAHUS U HCCIEIOBAHUS
3aBUCUMOCTEHN MeXy (PU3MUECKUMH BETUUNHAMU;

VYyamuiics moay4uT BO3MOKHOCTD:

. IIPOBOJIUTh MCCJEIOBAHUS, CBS3aHHBIE C W3yYEHHEM CBOICTB (YHKLHH, B TOM 4YHCIE C
HCIIOJIb30BAaHUEM KOMITBIOTEPA; H OCHOBE TPa(PUKOB N3YUEHHBIX (PYHKLIUN CTPOUTH 0OJI€ CIOKHBIE TpaduKH
(KycOouHO-3aJJaHHBbIE, C «BBIKOJIOTBIMI» TOYKAMH U T. I1.);

. UCTOJb30BaTh (DYHKIMOHATBHBIE MPEACTABICHUSA M CBONCTBA (YHKUMH A pELICHHS
MaTeMaTHYeCKUX 3aJ1ad U3 pa3 JUYHBIX pa3zesioB Kypca.

IIpenmernsble: 8 kaace

Aneebpauueckue svipadicenus

YueHUK Hay4uTCs:

* ONEpUPOBATh MOHATHSIMU «TOXKAECTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHHME», pellaTh 3ajaud,
cojiepkamire OyKBeHHBIE JaHHBIE; paboTaTh ¢ (OpMyJIaMu;

* BBINOJIHATH NPEOOpPaA30BAHUs BBIPAKEHUM, COIEPKAILUX CTENEHU C LENbIMH IOKa3aTeIs MU U
KBaJIpaTHbIE KOPHU;

* BBINOJIHATh TOKIECTBEHHBIC MPEOOpa30BaHUs pAllMOHAIBHBIX BBIPRKEHUII Ha OCHOBE IPABUII
JeWCTBUI HaJ| anreOpandecKuMu IpoOsSMU;

* BBITNIOJIHATD PA3JI0KEHUE KBAJPAaTHOIO TPEX4IeHa Ha MHOXKUTEIH.

Ypaeuenus

VY4eHUK Hay4qUuTCs:

* pemaTh OCHOBHBIE BH/IbI PALIMOHAJIBHBIX YPABHEHUI C OJTHOM IIEPEMEHHON;

* IOHMMATh YPAaBHEHME KAK Ba)KHEHIYI0 MAaTeMaTHUYECKYI0 MOJENb JUIsl ONMUCAHUSA U U3y4YEHHs
pa3HOOOpa3HBIX PeabHBIX CUTYAIH, PeIIaTh TEKCTOBBIC 33/1a4H alreOpandecKuM METOI0M;

* IPUMEHATH rpaduyeckre NpeacTaBIeHUs AJIs UCCIeI0BaHNs ypaBHEHUH.

Yucnosvie pynkyuu

VY4eHUK Hay4qHuTCs:

* [OHMMAaTh U HCIOJIb30BaTh (YHKIMOHAJIbHBIE TOHATUS M A3BIK (TEPMUHBI, CHUMBOJUYECKHE
0003HAYEHNUS);

* CTPOUTH IPaPUKH dIIEMEHTAPHBIX QYHKINN Y=K/X; y=X2; y:\/x; HCCIIEIOBATh CBOMCTBA YUCIOBBIX
(GyHKIMI Ha OCHOBE U3Y4€HUs MOBEACHUS UX I'paUKOB;

* IIOHMMAaTh (DYHKUHUIO KaK BaXKHEHIIYI0 MaTeMaTHYECKYyI0 MOJENb JUIsl ONHCAHUS MPOLECCOB U
SBJICHUM OKPYXKAloOIEro MHUpa, MPUMEHATh (YHKIMOHAJIBHBIA S3BIK JUIS ONHCAHUS W HCCIEIOBAaHUS
3aBUCUMOCTEHN MeXy (PU3MUECKUMU BETUYHHAMHU.

Yucnosvie mnodcecmsa

BrinmyckHUK HayuuTCS:

* TIOHUMaTb TEPMUHOJIOTHIO M CHMBOJIMKY, CBA3aHHBIE C IIOHATHEM MHOKECTBA, BBIIOJIHSTH
orepaly HaJl MHOXECTBaMH;

* MCIIOJIB30BAaTh HaYaJIbHBIE MTPE/ICTABICHHS O MHOYKECTBE IEHCTBUTENBHBIX YUCEIL.

IIpeamerHnsble: 9 kiaace

Hepasencmesa

BoinyckHUK HAay4yuTCS:

o MOHUMAaThb M MPHUMEHATh TEPMHUHOJOTUI0O M CHUMBOJIMKY, CBSA3aHHbIE C OTHOLIEHUEM
HEPABEHCTBA, CBOMCTBA YNCIIOBBIX HEPABEHCTB;

o pelars JUHENHBIE HEPABEHCTBA C OJHOW NMEPEMEHHOW M MX CUCTEMBI; PEIlIaTh KBaJpaTHBIE
HEPaBEHCTBA C OMOPOM Ha TpadUuecKue MPeCTaBICHNUS,

o MIPUMEHSTH allfapaT HEPaBeHCTB YISl PEIICHUs 3a/1a4 U3 Pa3IUYHbIX pa3zesioB Kypca.

BrIITyCKHUK MTOTyYNUT BO3MOKHOCTh HAYUUTHCS:

o pa3HOOOpa3HBIM TNpHEMaM JI0Ka3aTeNbCTBA HEPABEHCTB; YBEPEHHO NPUMEHSTH ammapar
HEpaBEHCTB /JI pEUICHHUs DPa3sHOOOpAa3HbIX MaTeMaTHYeCKHX 3aJad M 3a7ad M3 CMEXKHBIX IPEIMETOB,
MPAKTUKH;

o MPUMEHSATH TpauyecKue NpeICTaBIeCHUs A7 NCCIIeI0BaHNUS HEPABEHCTB, CHCTEM HEPABEHCTB,
cojiepKaimx OyKBeHHbIE KO PHUITUEHTHI.

Dyuxyuu
BrinycKkHHUK Hay4yuTCA:



° IIOHUMAaTh U HUCIIOJbB30BATh (bYHKL[I/IOHaJIBHBIe IIOHATHUSA, A3BIK (TepMI/IHLI, CHUMBOJIMYCCKHUEC
0003HaueHHUs );

. CTpOUTH TpaduKU dJIEMEHTApHBIX (YHKIUI, HCCIEI0BaTh CBOMCTBA YHUCIOBBIX (YHKIMI Ha
OCHOBE M3YYEHUS MOBEICHUS HX TPa(UKOB;
. MOHUMATh (PYHKUIHUIO KaK BOKHEHIIIYI0 MATEMaTHYECKYIO MOJEIb JIJIsl OTIMCAHUS IPOIIECCOB U

SBJICHUM OKPYXKAlOILEro MHUpa, NPUMEHATh (YHKIMOHAJIBHBIA S3bIK JUIS ONHMCAHUS U MCCIEIOBAaHUS
3aBUCUMOCTEH MEXIly (PU3MUECKUMH BETHUYNHAMU;

o IIOHUMAaTh HW HCIHOJIB30BAaTh A3BIK HOCHCHOB&TCHBHOCTeﬁ (TepMI/IHBI, CUMBOJIMYECCKHUEC
0003HAYCHHSI)
. IPUMEHSATH (OPMYIIbI, CBSI3aHHBIE C aPU(PMETHUECKON M TeOMETPUYECKON MPOTPECcCUsIMU, H

anmnapat, cOpMUPOBAHHBIM MPU H3YyUYEHUU JAPYTUX Pa3[eloB Kypca, K PEIICHUIO 333y, B TOM YHCIE C
KOHTEKCTOM M3 PEabHOM KU3HHU.

BBINTyCKHHMK NOJIyYUT BO3MOKHOCTh HAyYUThCS:

. MIPOBOAUTH HCCIIEAOBAaHNUS, CBA3aHHbBIE C U3YYEHHEM CBOMCTB (DYHKLHUMN, B TOM YHCIe
C HCIIOJIb30BAHMEM KOMIIBIOTEPA; Ha OCHOBE TpaMKOB HM3yUYEHHBIX (DYHKIHMI CTPOWTH OoJjee
CJIOKHBIE TpaduKu (KyCOYHO-3aJaHHbIE, C «BBIKOJIOTHIMUY» TOUYKAMH U T.I1.);

o UCNOJb30BaTh (YHKLUMOHAIbHBIE IPEJICTABICHUS W CBOWCTBA (DYHKLUI pereHus
MaTE€MaTHYECKUX 3a/1a4 U3 Pa3JINYHbIX Pa3JelIoB Kypca;
. pemaTh KOMOMHHPOBAHHBIC 33J]aud C PUMEHEHHEM (opMys N-TO WieHa ¥ CyMMBI

MEPBBIX N 4JIEHOB apu(PMETUUECKOI U TEOMETPUUECKON MPOrpeccuii, MPUMEHssl IPU 3TOM ammnapar
YPaBHEHUI U HEPABEHCTB;

. MMOHUMATh apU(PMETHUECKYI0 ¥ TCOMETPHYECKYI0 MPOTPECCHH Kak (yHKIUH
HATYpaJbHOTO apryMEHTa; CBS3bIBATH apU(PMETHUYECKYIO MPOTPECCUI0 C JHHEHHBIM POCTOM,
T€OMETPUUYECKYIO — C IKCIIOHEHIIUATLHBIM POCTOM.

Dnemenmol NPUKIAOHOU MAMEMAMUKy

BrimyckHuk Hay4duTcs:

o WCIIONB30BaTh B XOJI€ pEIHICHUS 3aJad JJIEMEHTApHbIE TIPEJICTABIICHUs], CBS3aHHBIE C
MPUOIMKEHHBIMU 3HAYEHUSMH BEJIMYUH;

o WCII0JIK30BaTh MPOCTEHIINE CIIOCOOBI TPEICTABICHHS M aHAJIN3a CTATUCTUYECKUX JJAHHBIX;

o HaxOJIUTh OTHOCUTEJIBHYIO YaCTOTY U BEPOSITHOCTh CIIy4ailHOTO COOBITHS;

. periaTh KOMOMHATOPHBIE 33]]a4l Ha HAXO0XICHHUE Ynciia 00bEKTOB MJIM KOMOWHAIIUM.

BBINTyCKHHUK TOJIYYUT BO3MOKHOCTh HAYUUThCS:

. MOHATh, YTO YUCJIOBBIE JaHHBIE, KOTOPbIE HCHOIB3YIOTCS M XapaKTEPUCTUKU OOBEKTOB

OKPY’KAIOIIIETO MUPA, SIBISIOTCS MPEUMYIECTBEHHO MPUOIMKEHHBIMU, YTO IO 3aMUCH TPUOTMKEHHBIX
3HAYEHUH, COJIepKaINXCs B MHPOPMAIIMOHHBIX HCTOYHUKAX, MOXXHO CYJUTh O MOTPEIIHOCTH MPUOIKEHNUS;

. MOHATh, YTO TMOTPEIIHOCTh pe3yJbTaTa BBIYUCICHUM JODKHA OBITH cOM3MepuUMa C
MTOTPEIHOCTBIO UCXOIHBIX JaHHBIX;
. MPUOOpPECTH MEPBOHAYAIBHBIN OMBIT OpraHU3aluu cOopa JaHHBIX IPU MPOBEACHUM OINpOca

OOIIIECTBEHHOTO MHEHHSI, OCYIIECTBIATh UX aHAIH3, MPEACTABIATh PE3yNbTaThl OMpPOCca B BUAE TaOIUIIBI,
JMarpaMMel;

. MPUOOPECTH OMBIT MPOBEACHHUS CIy4YalHBIX 3KCIIEPUMEHTOB, B TOM YHCJIE C IOMOIIbIO
KOMITIBIOTECPHOT'O0 MOJACIIMPOBAHUA, HHTCPIIPETAINUN UX PE3YJIBTATOB,

L HAYUYUTHCA HCKOTOPBIM CIICIHAJIbHBIM HpI/IéMaM pemiCHuA KOM6I/IHaT0pHI)IX 3aaa4.

MeranpeamerHbie:

o YMEHHE CAMOCTOSITEILHO ONPEAETSATH IeNId CBOETO 00YUEeHHsI, CTAaBUTh U JOPMYITUPOBATH IS
ce0st HOBbIE 3aJla4uy B yqé6e, Ppa3BUBAaTbL MOTUBBI U UHTCPECHL CBOEi Mo3HaBaTeILHON JCATCIIbHOCTH,

] YMEHHE COOTHOCUTh CBOM [JEHUCTBHS C IUIAHHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIIITh
KOHTPOJIb CBOEH JIEATEIBHOCTH B IIPOLIECCE JOCTUKEHUS

o pe3ynbTara, OMpeNeNaTh CmocoObl ACHCTBHIA B paMKax MPeIOoKEHHBIX YCIOBUH U
TpeOOBaHUH, KOPPEKTHUPOBATH CBOU JEHCTBUS B COOTBETCTBUH C U3MEHSIOIICIHCS CUTYaIIHEH;

. yMEHHE ONpeleNsaTh TMOHATUSA, CO3[aBaTh OO0OOIIEHHS, YCTaHABIMBAThb AHAJIOTHH,
KJ1accu(UIIUPOBATh, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH [UI Kiaccu(UKaluy;

° YMCHUC YCTAaHABJIMNBATH ITPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTD JIOTHYICCKOC PACCYIKICHHC,
YMO3AaKJIFOUCHUC (I/IH,Z[yKTI/IBHOG, ACAYKTUBHOC U 11O aHaJIOFI/II/I) U O€J1aTh BbIBOJbI,



. pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HCIIOJIb30BaHMSI MHPOPMALIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH.

o IepBOHAYAJIbHBIE IPEJCTABICHNU 00 UAEAX U O METOJaX MaTeMaTUKH Kak 00 YHUBEPCAJIIbHOM
S3bIKE HAYKH U TEXHUKE, O CPEICTBE MOJACIUPOBAHNUS SABJICHUI U IIPOLECCOB;

. YMEHHME BHUJETh MATEMaTUYECKYIO 3a/ladyy B KOHTEKCTE MPOOJIEMHON CUTyallud B JIPYIHX
JUCLMILINHAX, B OKPY KaIOLIEeH KU3HU;

o YMEHHE HaXOAUTh B Pa3IMUYHBIX MCTOYHMKAX HMH(OpPMAIMIO, HEOOXOAUMYIO JJIS PELICHMS
MaTeMaTHYeCKUX MpoOjeM, M MPEeACTaBIATh €€ B NMOHATHOW (opMe, NPUHUMATh PEIIEHUE B YCIOBUSAX
HETOJIHOM WM N30BITOYHON, TOYHOM WM BEPOSITHOCTHOM HH(pOpMAIHH;

. yMEHHE TOHMMATh M HCIOJb30BATh MaTeMaTHUYECKHE CPEACTBAa HarisaHOCTU (rpadukw,
TaOJIUIIBI, CXEMBI U Ap.) U1 WIUTFOCTPALUY, MHTEPIIPETALUH, apTyMEHTALINH.

o YMEHHUE BBIJIBUTATh TUIIOTE3bI IIPU PELIEHUH 334a4H TIOHUMAaTh HEOOXOAMMOCTb UX IIPOBEPKH;

o IIOHMMAaHHUE CYIIHOCTH AQITOPUTMMYECKHMX MPEANMCAHUNA M yMEHHME JEUCTBOBaTh B
COOTBETCTBUHU C MPEJIOKEHHBIM AJITOPUTMOM.

JInunocrHbIe:

o BOCIIMTAHHE POCCUMCKOMN IPa)KJIaHCKOW HIEHTUYHOCTH: IATPUOTU3MA, YBaXKeHUsI K OTedecTBy,
OCO3HaHUS BKJIA/Ia OTEYECTBEHHBIX YUYEHBIX B pPa3BUTHE MUPOBOM HAYKHU;

. OTBETCTBEHHOE OTHOUICHWE K YYEHHIO, TOTOBHOCTh W CIOCOOHOCTH OOYYalONmMXCS K
CaMOPa3BUTHUIO U CaMOOOPA30BaHUIO HA OCHOBE MOTUBAIIMH K OOYUYEHUIO U [TO3HAHHUIO;

o OCO3HaHHBII BBIOOP U MMOCTPOEHHE AajbHENIIeH MHIUBUIYaTIbHON TPAEKTOPUU 00pa30oBaHUs
Ha 0a3e OPUEHTUPOBKU B MHUpe Npodeccuil 1 NpoPecCuOHATbHBIX MPEANOYTEHUN ¢ YUETOM YCTOWYMBBIX
[I03HABATENIbHBIX MHTEPECOB, a TaKKe Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIBHOI'O OTHOLIEHUS K TPYyAY,
pa3BUTHE OIbITA YYACTUS B COLIMATIBHO 3HAYUMOM TPYIE;

o YMEHHUE KOHTPOJIMPOBATh MPOLIECC U PE3yNbTaT yUeOHOH U MaTEMAaTHUECKOM e TeIbHOCTH;

o KPUTUYHOCTb MBIIUICHNUS, WHUIMATABA, HAXOJYMBOCTb, AaKTHUBHOCTb IIPH PELICHUU
MaTeMaTH4YeCKUX 3a/1a4.

Copaepxxanue yueOHOro Kypca «Ajaredopa»

7 kiaacc

CopnepxaHue Kypca anredpbl B 7 Kiacce IMpPEICTaBICHO B BHUJE CIEAYIOIIHUX COAEpKaTeIbHBIX
paznenoB:«Anredpay u «DyHKIUN.

Coneprkanne pazaena«Anredpa» GopmMupyer 3HaHUST O MATEMATHUYECKOM SI3bIKE, HEOOXOAMMBIE ISt
pelieHus MaTeMaTUYeCKUX 3aad, 3a/1a4 U3 CMEXHBIX JTUCLUUILIINH, a TAK)Ke MPAKTUYECKUX 3a1a4. M3ydeHue
MaTepuaia cnocoocTByeT (OPMUPOBAHMIO Y YUAIIUXCSl MAaTEMaTUYECKOTO anmnapara pelieHus ypaBHEeHUH U
HX CUCTEM, TEKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHU U CUCTEM YPaBHEHUHU.

Ilens conmepkanus pazgena«®dyHKIMU» — TMOJyY€HHUE IIKOJbHUKAMU KOHKPETHBIX 3HAaHUN O
GYHKIIUN KaK BayKHEHIIeW MaTeMaTH4ecKoi MOJENH JJisi OMUCAHUS U UCCIIEeI0OBAaHUS MPOLIECCOB U SIBICHUMN
okpy>karoriero mupa. CoOTBETCTBYIOIIMI MaTepra CIOCOOCTBYET Pa3BUTUIO BOOOPAKEHHUS U TBOPUECKHX
CIOCOOHOCTEH  yyammuxcsi, YMEHHUIO WCIOIB30BaTh pAa3jM4YHbIe S3bIKKH MaTeMaTHKU (CIOBECHBIH,
CUMBOJIMYECKUH, TpauaecKkuii).

Aneebpauueckue svipadceHus

BripaxkeHne ¢ mepeMeHHBIMHU. 3Hau€HUE BBIPAKEHUS C TEpeMEeHHBIMH. JlomycTHMBIE 3HAYEHUS
nepemeHHbIX. ToxnecTBa. ToxnecTBeHHBIE TPe0Opa3OBaHus AreOpanveckix BeIpakeHuil. Jloka3aTenbCcTBO
TOXJIECTB.

Crenens ¢ HaTypaJlbHBIM MTOKa3aTeseM U €€ cBoicTBa. OaHouwneHbl. OIHOWIEH CTaHJaPTHOTO BUAA.
Crenenp ogHowieHa MHorowieHsl. MHorouneH crangaptHoro Buaa. CreneHb MHorowieHa. ClOXKEHHE,
BBIYMTAHUE U YMHOXXEHUE MHOTOUIEHOB DOPMYJIbl COKPAILIEHHOTO YMHOKEHHUS: KBaApaT CYMMBI U KBaJpaT
Pa3HOCTH ABYX BBIPa’KEHUH, TPOU3BEIEHNE PA3HOCTU CYMMBI IBYX BhIpaXXKeHU. Pa3noxeHre MHOroulIeHa Ha
MHOKUTENH. BriHECeHHe 0011ero MHOXKUTENS 32 CKOOKU. MeToa rpynmnupoBKU. Pa3HOCTh KBaJpaToOB IBYX
BbIpakeHNI1. CyMM U pa3HOCTh KyOOB JIByX BBIpaKECHHI.

Ypaenenus

VpaBHenue ¢ onHoil nepeMeHHoil. KopeHb ypaBHeHusi. PaBHOcuiibHbIe ypaBHeHus. CBOICTBa
YPaBHEHUH C OJHOM IIEPEMEHHOM. Y paBHEHHUE KaK MaTeMaTHIECKasi MOJEIIb PEAIbHOU CUTYalUU.

JluneitHoe ypaBHeHHe. PanuoHanbHbIE YypaBHEHHUs. PenieHue palnMOHAIbHBIX —YpaBHEHH,
CBOASIINXCS K JIMTHEHHBIM. PellieHrne TeKCTOBBIX 3a/1a4 ¢ MOMOIIbIO PAIlMOHAIBHBIX YPAaBHEHUM.



VYpaBHeHHEe ¢ AByMs TepeMeHHbIMU. ['paduk ypaBHEHHs ¢ IByMs TepeMeHHbIMH. JIMHEiHOe
YpaBHEHHE C IBYMs IEPEMEHHBIMH H €r0 TpaduK.

CucTtemMbl YpaBHEHHH C IByMS MIEPEMEHHBIMHU. | 'paduueckuii METOI pelIeHrus] CUCTEMbI YPaBHEHHI
C JIByMs IIEpeMEHHbIMU. PelieHue cucteM ypaBHEHUII METOAOM IOJICTAHOBKHU U cioxkeHus. Cucrema AByX
YpPaBHEHUH € ABYyMSI IEPEMEHHBIMU KaK MOJIEIb PEAIbHON CUTYalUH.

QyHryuu

Yucnosbie QyHKIUU

OyHKIMOHATBHBIE 3aBUCUMOCTH Mexay BenmuuuHamu. [lonstue Qyakmun. DyHKIHS Kak
MaTeMaTHyeckas MOJENb pealbHOro mporecca. OO6macTh onpeaencHUs M 00JacTh 3HAYCHUS (YHKIUH.
Crnioco0sb1 3ananus pynknun. I'padux GpyHKImm.

Jluneiinas QyHKIus, €€ CBOMCTBA U TpadUKH.

8 kiacc

Aneebpauueckue evipasicenus PaunumonanbHble BblpakeHus. lLlenbie BboipakeHus. [IpoGHble
BbIpakeHus. PanmonansHast 1po06b. OCHOBHOE CBOWCTBO pallOHAIBbHOW apodu. CrokeHue, BbIYUTAHUE,
YMHOKEHUE M [IeJIeHHE palHUOHAIBHBIX Jpobeil. BosBenenue panuoHanbHOM JIpoOM B CTEHEHD.
ToxnecTBeHHbIE NpeoOpa3oBaHMs palMOHAIbHBIX BblpakeHUH. CTeNeHb € ILeNIbIM IOKa3aTeaeM U eé
cBoiicTBa. KBagpatHeie KOpHH. Apu(MeTHUECKUN KBaIpaTHBII KOPEHb U €ro cBoiicTBa. ToXIeCTBEHHbBIE
npeoOpa3oBaHusl BBIPAKEHHM, COACPKAIIMX KBaJpaTHble KOpHU. KBaapatneni TpéxwieH. Kopenb
KBaJpaTHOro TpéxwieHa. CBOWCTBa KBaJApaTHOIro TpéxwieHa. Pa3nokeHHe KBaJpaTHOrO TPEXUIEHAa Ha
MHOKHTEIH.

Ypasnenus PaBHocunbHble ypaBHeHUs. CBOIICTBA YpaBHEHU C OJHOU IEPEMEHHOM. Y paBHEHUE KaK
MaremMaTudecKas MOJEIb pealibHOM cuTyauuu. KBagpatHoe ypaBHeHue. Popmylia KOpPHEW KBaJpaTHOrO
ypaBHeHus1. Teopema Buera. Panmonanbnbie ypaBHeHus1. Pemienue paloHanbHbIX YypaBHEHUN, CBOISIIUXCS
K JMHEWHBIM WM K KBAJIpaTHbIM ypaBHEHHSM. PenieHrne TEKCTOBBIX 3ajlad C MOMOIIbI0 PalMOHAaJIbHBIX
ypaBHEHUH.

Yucnosvie muodcecmea MHO¥KECTBO U ero siemeHThl. CriocoObl 3aaHusi MHOXECTB. PaBHbIe
MHOxkecTBa. Ilycroe wmHoxectBo. IloamuHoxkectBo. Omnepanuu Haa MHOxecTBaMu. Mmmroctpanus
COOTHOILIEHUIN MEXAy MHOXECTBaMH C MOMOIIbIO JuarpaMMm Oiepa. MHOXecTBa HaTypaJIbHbIX, LIEJIbIX,

m
panMoHANTBHBIX YHCell. PaloHanpsHOe 91ciio Kak Apooh BUIa S rae m € Zm, n € N, u xak 6ecKOHEUHast

nepuoanueckas ApoOs. [Ipeacrasienue 06 upparmoHaIbHOM YKciie. MHOXKECTBO JIEHCTBUTEIIBHBIX YHCEI.
[IpencraBienne AEWCTBUTEIHLHOTO 4YKCIa B BHAEC OECKOHEYHON HEMEPHOIMYECKOW MECATUYHON IpoOH.
CpaBHeHue IeHCTBUTENBHBIX drcel. CBs3b Mexay MHOKecTBamu N, Z, Q,R.

Dynkyuy OyHKIUS y:ﬁ, oOpaTHasi IPONOPIMOHATBHOCTh, KBaApaTuyHas (yHKIUS, UX CBOMCTBA
U TpaduKH.

Aneebpa 6 ucmopuueckom pazeumuu OTKpbITHE UppallMOHATbHOCTU. M3 HcTOpUN BO3HUKHOBEHUS
dbopMyI ans petieHus ypaBHeHui 3-ii u 4-if creneneii. JI.®. Maraunkwuii. ®@. Buer.. P. [lekapt. H. Tapranbs.
. Kapnano. H. AGens.

9 ki1ace

Hepagencmea.UnciioBble HEpaBEHCTBA M UX CBOWMCTBA. [loUl€eHHOE CIIOKEHHE W YMHOMKEHHE
YHCJIOBBIX HEPABEHCTB. JIMHEWHbIE HEPABEHCTBA C OJIHOM NEPEMEHHOM U MX CUCTEMBL.B cBs3U ¢ penieHnem
JUHEHHBIX HEPAaBEHCTB C OJIHOM IMEPEMEHHO: JaeTcsl MOHSATHE O YHUCIOBBIX MPOMEXKYTKAaX, BBOJAATCA
COOTBETCTBYIOILIIE Ha3BaHMA M 0003HAUeHUS. PaccCMOTpeHMIO CHCTEM HEpaBEHCTB OJHON IEepeMEHHOM
MpeIIeCTBYET 03HAKOMJICHHE YUaIIUXCs C HOHIATUSIMU NIepecedeHrs U 00beTMHEHNI MHOXXeCTB. B aToli Teme
paccMaTpuBaEeTCs TaK)Ke PEIICHUE CUCTEM JIBYX JIMHEWHBIX HEPABEHCTB C OJJHOW MEPEMEHHON, B YACTHOCTH
TaKHX, KOTOPbIE 3allMCaHbl B BUJE TBONHBIX HEPABEHCTB.

Keaopamuunas ¢pynkyua. Oynkuus. CsoiictBa ¢ynkumii. KBagpaTasiil TpexwieH. Pasnoxxenue
KBaJPaTHOTO TpexXwiIeHa Ha MHOxuTemn. DyHkmms y = ax’ + bx + c, ee cBoiictBa u rpadux. CTernenHas
¢byHkuua.B Havane TeMbl CUCTEMaTH3UPYIOTCS CBeAeHUs 0 QpyHKUusAX. [IoBTOPSIIOTCS OCHOBHBIE TOHSATHS:
GbyHKIUS, apryMeHT, o0s1acTh onpeneiaeHus GyHKuuu, rpaduk. J[aroTcst HOHSITHS 0 BO3pacTaHUU U YOBIBAaHUH
GyHKIMH, TPOMEKYTKax 3HAKOMOCTOSHCTBA. TeM  caMbIM cosfaercs 0asza /sl yCBOGHHUS CBOMCTB
KBaJpaTUYHONH M CTeNeHHOW  (YyHKIMH, a Takke I JajdbHEWIero yriyOneHus (QyHKIIMOHAIBHBIX
NPEJCTAaBICHUN MPU W3YYEHUH Kypca anreOpbl U Havajd aHaiau3a.lloAroTOBUTENBHBIM IIAroM K M3y4YCHHIO
CBOMCTB KBaJpaTUYHON (QYHKLMHU SIBISETCS TaKXKe PAacCMOTPEHHE BOMpPOCAa O KBAJPaTHOM TPEXUJIEHE U
€ro KOpHSX, BBIIEICHMM KBajJpara ABYWIEHAa M3 KBaJpaTHOIO TPEXWIEHA, PAa3JIOKEHUU KBaJpaTHOIO



TpEXWICHA Ha MHOKUTENH. [Ipy n3ydeHun 310l TeMBbI NajabHENIIEE pa3BUTHE II0JIYy4aeT yMEHUE HAXOAUTh 110
rpaduKy MPOMEXYTKH BO3pacTaHUs U yObIBaHUS (PYHKIMH, a TaKKe MPOMEXKYTKH, B KOTOPBIX (PYHKIUSA
COXpaHsET 3HaK. YyJaluecs 3HaKOMSTCS CO CBOMCTBaMU CTENIEHHOM (PyHKIIMU y = X"TIPU YETHOM U HEYETHOM
HaTypaJbHOM IIOKa3aresne 1. BBoauTcsd moHsTue KOpHA n-i cteneHd. OHU MONy4aroT MPEJCTABIECHUE O
HaXOXKJCHUU 3HAUYEHUH KOPHS C MOMOILUBIO KaJbKYJATOPA, IPUYEM BbIPAOOTKAa COOTBETCTBYIOILUX YMEHUI
He Tpedyercs.

Hepasencmea ¢ 00noii nepemennou

Llenbie ypaBHeHus. [{poOHbIe panMoHaJIbHBIE YpaBHEeHUs. HepaBeHCTBAa BTOpPOI CTENEHU C OJHOMN
nepeMeHHoi. Metos1 uHTEpBaioB. B 3Tol Teme 3aBepiiaeTcs U3y4eHUe paliOHaIbHbIX YPABHEHHUI ¢ OJJHOM
NEpEMEHHON. B CBS3U ¢ 3TUM MPOBOIUTCA HEKOTOpOE 0000IIeHUE U YIiyOJIeHHe CBEICHHH 00 ypaBHEHHSIX.
BBoIATCS MOHATHS LIEJIOT0 PALIMOHAIIBHOIO YPABHEHHUS U €0 CTEIICHU. Y YallMecs: 3HAKOMSTCS C PEIIEHUEM
YPaBHEHUH TPEThEHl CTENEHW M YETBEPTOM CTENEHH C MOMOUIbIO Pa3jIOXKEHUS HA MHOXHTEIU U BBEJICHUS
BCIIOMOTATEJIbHOM IEPEeMEHHOM. MeTon pemeHus ypaBHEHMH IIyTeM BBEACHUS BCIIOMOTaTEIbHBIX
NEPEMEHHBIX OYyJeT IIUPOKO HCIIONB30BaThbCs B JAIbHEHIIEM MPU PELUICHHH TPUTOHOMETPUYECKHX,
JorapuMUUECKUX M JAPYIMX BHJOB YpaBHEHUH. PacliupsioTcss CBeAE€HUS O PELIeHUH JPOOHBIX
paloOHaIbHBIX YpaBHEHUH. Yualiuecs 3HAKOMSTCS C HEKOTOPBIMU CIIELUAIbHBIMU MPUEMAMU PEIICHUS
TaKMX ypaBHEHHUU. Y4aluecs 3HAKOMATCA C METOJOM HHTEPBAJIOB, C IIOMOINBID KOTOPOTO pPEIIArTCs
HECJIOKHbIE palllOHAJIbHbIE HEPABEHCTBA.

Hepasencmea c 06ymsa nepemennbvimu. Y paBHEHHE C IByMsI IEPEMEHHBIMU U ero rpaduk. CucteMsl
ypaBHEHU BTOPOU CTeneHu. Penienue 3aa4 ¢ MOMOIIBIO CUCTEM ypaBHEHUM BTOpoM cTeneHu. HepaBeHcTBa
C ABYMs IIEPEMEHHBIMU U MX CUCTEMBI. B 1aHHOH TeMe 3aBeplIaeTCcsl N3y4eHHE CUCTEM YPAaBHEHUH C JIBY Ms
nepeMeHHbIMU. OCHOBHOE BHUMAHUE YAEISAETCS CUCTEMaM, B KOTOPBIX OJIHO U3 YpPaBHEHUI NIEPBOM CTEIIEHH,
a apyroe BTopoil. MI3BecTHBIN yuyamuMmcs cnoco0 MoACTaHOBKM HAXOJUT 37€Ch JalbHeiIIee IpUMEHEHHE U
MO3BOJISIET CBOJUTH PEHIEHME TaKUX CUCTEM K pEIICHUI0 KBaJpaTHOro ypaBHeHUs. M3ydeHue Tembl
3aBepuIacTCs BBEICHUEM IIOHATHNM HEPAaBEHCTBA JBYMs INEPEMEHHBIMH U CHCTEMbl HEPAaBEHCTB C ABYMs
nepeMeHHbIMU. CBesieHus 0 TpaduKax ypaBHEHUN C IByMsI IEPEMEHHBIMU UCIIONb3YIOTCS IIPHU WILTIOCTPALUU
MHO’KECTB PEIIEHUI HEKOTOPBIX IIPOCTEHIINX HEPABEHCTB C IBYMs IIEPEMEHHBIMU U UX CHUCTEM.

dnemenmul npuxnadnoit. mamemamuku. MaremaTnueckoe MojaenupoBaHue. IIpoueHTHbIe
pacuetsl. [Ipubnmxennsle BbruncieHus. OCHOBHBIE MpaBUia KOMOMHATOpPUKH. OTHOCUTENbHAs YacToTa U
BEPOATHOCTh Ciy4aiiHoro coObiTus. Kiaccuueckoe ompeneneHue BepoaTHOCTH. HaudanbHble cBeZeHHS O
cTaTUCTUKE.B 1aHHOH TeMe ydaliuecs 3HaKOMSATCS ¢ Ha4aJbHBIMU CBEJIECHUSMHU U3 TEOPUU BEPOSITHOCTEM.
BBoauTcs moHsTHE «ciydailHOE COOBITHE», «OTHOCHTENbHAsI YacTOTa», «BEPOSTHOCTh CIy4allHOTO COOBI-
Tus». PaccMmaTrpuBaroTCs CTaTUCTHUYECKMM M KIIACCUYECKHH TOAXOJbl K ONPEICIICHUI0 BEPOSITHOCTH
clly4aiiHOTo coObITHs. BaxkHO 00paTUTh BHUMaHUE yUYalluXcs Ha TO, YTO KJIACCHUECKOE ONpEIesIEHNE BEPOSIT-
HOCTH MOYKHO MPHUMEHSATH TOJBKO K TAKMM MOJIEJISIM pealbHBbIX COOBITHH, B KOTOPBIX BCE UCXOJIbI SBIISIOTCS
PaBHOBO3MOKHBIMH.

Yucnosvie nocnedosamenvnocmu.YucioBsle MOCIENOBATENBHOCTH.  Apudmernueckas U
reoMeTpuyeckas nporpeccuu. @opmMyIibl N-HOroueHa U CyMMBbI IIEPBBIX N WIEHOB Iporpeccuu. beckoneuno
yObIBaromasi reomerpuueckas nporpeccus.IIpu u3yuyeHnn TeMbl BBOJUTCS TMOHSATHE MOCIENOBATENBHOCTH,
pa3bsACHSAETCS CMBICT TEPMHUHA «N-U 4YI€H MOCIEeI0BaTeIbHOCTHY», BbIpadaThIBA€TCsl YMEHHE HCIIONIb30BaTh
MHJIEKCHOE 0003HaueHNe. DTU CBEJICHHs HOCST BCIIOMOTATENIbHBIA XapakTep M UCIOIb3YIOTCS Ui U3yUeHHS
apudmeTnyeckoil U reoMerpuueckoil mporpeccuii.Pabora ¢ popmynamu n-ro 4ieHa U CyMMBbl MEpPBBIX T'a
YJIEHOB MPOrPECCUl, TIOMUMO CBOEIO0 OCHOBHOI'O Ha3HA4YEHMs, MIO3BOJIIET HEOJHOKPATHO BO3BpAILIATHCS K
BBIUHCIICHUSIM, TOXKJIECTBEHHBIM peoOpa3oBaHUsIM, PELICHUIO YpaBHEHUH, HEPABEHCTB,
cucreM.PaccMaTpuBaloTcsi  XapakTepUCTHUYECKHE CBOWCTBA apu(METHUECKOW M TI'eOMETPHUYECKOMH
MPOrpeccuii, YTO TMO3BOJSIET PACHIMPUTH KPYT MpeiaraeMbIx 3a1a4.

Anzeopa 6 ucmopuueckom pazeumuu. 3apOXKACHHUE aIreOpbl, KHUTA O BOCCTAHOBJICHHH U
npoTuBoNocTaBieHn Myxammesna anb-Xopeamu. Mctopus ¢opMupoBaHus MaTeMaTHUYECKOTO S3bIKa.
Hctopus pa3BUTHS NOHATUS (PYHKLIUH.

TeMaTH4yeckoe VIAHUPOBAHKME, B TOM YHUCJIE ¢ YKa3aHUEM KOJUYeCTBA 4YaCOB, OTBOAMMBIX HA
OCBOCHHE KAXKI0H TeMbI

7 kaace
‘ Ne ‘ Tema ‘ KonnuecTtBo ‘ KonnuecTtBo ‘




YPOKOB KOHTPOJIBHBIX
pabot
1 [ToBTOpenue: kypc 5-6 | 6
KJlacca
2 Jluneiinpie ypaBHEHHS | 12 1
C OJTHOM IEPEMEHHOU
3 Llenbie BbIpaKEHUS 50 4
4 DyHKIUH 13 1
5 Cucrembl  JUHEHHBIX | 18 1
ypaBHEHUH C JAByMS
MIePEeMEHHBIMU
6 [ToBTOpEeHUE u|3 1
CHUCTEMaTH3aIus
Htoro 102 8
8 kyace
No | Tema Komuuecto | KonnuectBo
YPOKOB KOHTPOJIBHBIX
pabor
1 [ToBTOpenme: kypc 7 |3
KJiacca
2 PanvoHanbHbIC 43 3
BBIPKCHHS
3 KBagparueie  kopHH. | 25 1
JlericTBUTEIIbHBIE
qrcla.
3 KBagparusie 26 2
YPaBHCHHSI.
4 IToBTOpEHME |5 1
CHUCTEMATHU3AIIMS.
Htoro 102 7
9 kJacc
No | Tema Komuuecto | KonnuectBo
YPOKOB KOHTPOJIBHBIX
pabot
1 [ToBTOpenme: kypc 8 |3
KJlacca
2 HepasenctBa 20 1
3 KBanpatuunas 37 2
byHKIHS
4 DJIEMEHTBI 15 1
MIPUKJIATHON
MaTeMaTHKHU
5 UucnoBbie 17 1
MOCJIEIOBATEILHOCTH
6 IToBTOpEHME 10 1
Hroro 102 6




