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IHosicuuTeNLHAA 3aNIUCKA

[Tporpamma 1o anrebpe cocTtaBiieHa Ha OCHOBEe (DyHJaMEHTAJIBHOIO fpa COJEp KaHUA
obmiero oOpa3zoBaHMsl, TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUs OOpa30BaTEIbHON MPOrPAMMBI
OCHOBHOTrO o0miero o0pa3oBaHus, NPEACTABICHHBIX B (eaepaJbHOM TroCylapCTBEHHOM
00pa30oBaTEeIbHOM CTaHJApTE OCHOBHOIO OOLIEro oOpa3oBaHMs, C YYETOM INPEEMCTBEHHOCTH C
IPUMEPHBIMH IIPOrpaMMaMHu Ul HayaJlbHOro o0lero oopa3zoBaHus MO MareMaTuke. B Hell Takxke
YUUTBIBAIOTCS JIOMHUHHUPYIOLIME WAECH W IOJOXKEHHUS HpOrpamMMbl pa3BUTUS M (OPMUPOBAHUS
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBHM 1J11 OCHOBHOr'0 00111ero 00pa3oBaHusl, KOTOpbIe 00ECIIeUnBaOT
(bopMHpOBaHKE POCCUICKON TPAKAAHCKON HACHTUYHOCTH, KOMMYHUKATUBHBIX Ka4e€CTB JIMYHOCTHU U
CIOCOOCTBYIOT (POPMUPOBAHUIO KITIOUEBOW KOMIIETCHIINM — YMEHUS yuuThcsi. Pabouas mporpamma
o anrebpe s 7-9 kmaccoB paspaborana ¢ yuerom tpedoBanuii @I'OC OOO, yTBepKISHHBIM
npukazoM MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 29.12.2014 N 1644, B
COOTBETCTBHUH C aBTOpckoi mporpamMmoii A.I'. Mep3isik, B.b.

[Tononckuit, M.C. fAxup, E.B. byuko (Marematuka: nporpammsl: 5-9 knaccsl A.I'. Mep3isik,
B.b. INonounckuii, M.C. Skup, E.B. Bynko — M.: Benrana-I'pad, 2017.) B gaHHBIX HOKyMEHTaX
YUUTBIBAIOTCS. OCHOBHBIE HJAEM U ToNOXeHus IIporpammbl pa3BuTHsS U (HOPMUPOBAHHS
YHHUBEPCAJIbHBIX YUEOHBIX JCHCTBHHA Ui OCHOBHOTO o0mero oOpasoBanusi. Co3HaTelnbHOE
OBJIQJICHHC yYAIIUMHCS CUCTEMOH anreOpandecKuX 3HAaHUIH M YMEHHI HEOOXOAMMO B IMTOBCETHEBHOMN
KHU3HU JJI U3YUYEHUSI CMEXHBIX TUCLUIUIMH U MPOJIOJKEHUS 00pa30oBaHMUsL.

[TpakTHyeckas 3HAYMMOCTb LIKOJILHOTO Kypca anre0pbl 00yclIoBIeHa TeM, YTO €€ 00BEKTOM
ABJIAIOTCS KOJMYECTBEHHBbIE OTHOLICHMS IEHCTBUTEIBHOTO MHpa. MaremaTudeckas NOATOTOBKA
Heo0XoAnuMa JUlsd TOHUMAaHUs NPUHIMIIOB YCTPOHCTBA M UCIOJIb30BaHMUS COBPEMEHHOW TEXHMKH,
BOCIPUATHS HAYYHBIX M TEXHUYECKHUX IMOHATHH M uaed. MaremaTuKa sBISETCSA SA3BIKOM HAYKH U
TexHUKU. C €€ MOMOILBI0O MOJAEIUPYIOTCS U M3YYarOTCs SIBJIEHUS M IIPOLECCHI, MPOUCXOAAIIUE B
IIPUPOJIE.

Anrebpa sBIsieTCs OAHUM M3 OMOPHBIX NMPEIMETOB OCHOBHOM MIKOJBI: OHa OOEeCIeYrBaeT
U3Y4YEHHE APYTUX NUCLUUIUIMH. B mepByro ouepenb 3TO OTHOCUTCS K MIPEIMETAM €CTECTBEHHO —
Hay4YHOIO LMKJIA, B YAaCTHOCTH K (u3uke, MHPoOpMaTuke. Pa3BuTHE JOrMUECKOTO MBIIUICHHS
yJaluxcs Mnpu oOydeHUuH aiaredpe CrocoOCTBYET YCBOEHHUIO MPEIMETOB T'YMAHHUTApHOTO LUKJIA.
[IpakTHyeckre yMEHHUS M HaBBIKM ajareOpanvyeckoro XapakTepa HEOOXOAMMBI IJisi TPYIOBOM H
npodeccnoHaNbHOM MOATOTOBKH IIKOJIBHUKOB.

Pa3Butne y ydwammxcsi HpaBWIbHBIX MPEACTABIEHUN O CYHUIHOCTH U TNPOUCXOXKJIEHUU
anredpanveckux aOCTPaKIMi, COOTHOIIEHWH PEAJbHOTO U HJCAIbHOIO0, XapaKTepe OTpakeHUs
MaTeMaTHYeCKON HayKOH SIBJI€HUH U MPOIIECCOB PEaIbHOTO MUpPa, MECTE alnreOpbl B CUCTEME HayK U
PO MATEeMAaTUYECKOTO MOJEIMPOBAHMUS B HAy4YHOM IO3HAHMM W B MPAKTHKE CHOCOOCTBYET
(OpMHPOBAHUIO HAYYHOTO MHPOBO33PEHHUS YJalllUXCS U KA4eCTB MBILIUICHUS, HEOOXOAUMBIX IS
ajlanTanuy B COBpEMEHHOM HH(OPMAIIMOHHOM OOLIECTBE.

Tpebys OT ywammxcsi YMCTBEHHBIX U BOJIEBBIX YCWJIMH, KOHIIEHTpAallMM BHUMAaHUS,
aKTUBHOCTH PAa3BUTOr0 BOOOpa)keHHUs, anreOpa pa3BUBAaE€T HPABCTBEHHbIE YEpPThl JIMYHOCTU
(HaCTOMYMBOCTb,  LIEJIECYCTPEMIIEHHOCTh,  TBOPUYECKYKD  aKTUBHOCTb,  CaMOCTOSTEIbHOCTbD,
OTBETCTBEHHOCTb, TPYAOJNIOOME, JUCHUIUIMHY W KPUTHUYHOCTh MBIIUICHUS) M YMEHHE
apryMEHTHPOBAHO OTCTaMBaTh CBOM B3TJIS/AbI U YOEXKIEHHs, a TaKKe CIIOCOOHOCTh NMPUHUMATH
CaMOCTOSITENIbHBIE PEIICHHUS.

N3yuenune anreOpbl, (YHKUUN, BEPOATHOCTH M CTATUCTHUKU CYHIECTBEHHO pacIIUpseT
KpPYro3op ydJamuxcs, 3HaKOMsl X ¢ MHIYKIMEH U JeAykKuueil, o000IIeHneM U KOHKpeTHU3aluei,
aHAJTM30M W CHHTE30M, Kiaccudukanmeil u cucreMaTHs3almend, aObCTparupoBaHUEM, aHAJIOTHEH.



AKTHBHOE HCIIOJIb30BaHHME 3aJlay Ha BCEX JTalax Y4eOHOro mporecca pa3BUBACT TBOPUYECKHUEC
CIIOCOOHOCTH MIKOJILHHUKOB.

N3yuenne anreOpsl 1mMo3BoJIsieT (GOPMHPOBATH YMEHHUS M HABBIKM YMCTBEHHOTO TpyAa —
IUIAHUPOBAHUE CBOEH padOTHI, IOMCK PAllMOHAIBHBIX MyTE€H €€ BBIIOIHEHUS, KpUTHUECKAsl OLIEHKa
pe3ynbTaToB. B nmporiecce u3ydeHust anreOpsbl MKOJIbHUKHU JTOJKHBI HAYYUTHCS M3JIaraTb CBOM MBICIIH
SCHO M HCYEPIIbIBAIOLIE, JAKOHUYHO M EMKO, NPUOOpPECTH HaBBIKM YETKOrO, aKKypaTHOIO M
FpaMOTHOFO BBITIIOJIHCHUSA MAaTCMATUUYCCKHUX 3aHHC€I>'I.

Baxneiineld 3agadeii MIKOJBHOTO Kypca aireOpbl SIBISETCS Pa3BUTHE JIOTHYECKOTO
MbIIUTEHUS yaamuxcs. CaMu 00bEKThI MATEMAaTHYECKUX YMO3AKIIIOUCHHI U MIPHUHATHIEC B anreOpe
IpaBWia HUX KOHCTPYHPOBAHHS CIIOCOOCTBYIOT (DOPMHUPOBAHHIO YMEHHH OOOCHOBBIBATH W
JOKa3bIBaTh CY)KICHHS, MPHBOAWTH YETKHE ONPEACICHHUsS, Pa3BHBAIOT JOIMUYCCKYIO HMHTYHIIHIO,
KpaTKO M HArJISIIHO PACKPBHIBAIOT MEXaHU3M JIOTHYECKHMX IIOCTPOCHHI M y4aT UX MpUMEHEHHI0. Tem
caMbIM ajredpa 3aHMMaeT OHO M3 BEAYIIMX MECT B (OPMHPOBAHHU HAYYHO-TEOPETHUECKOTO
MBIIIJICHHUS IIKOJIBHUKOB. PacKkpbiBast BHYTPEHHIO TAPMOHUIO MaTEMATHKH, (GOPMHUPYs TOHUMaHKUE
KpacoThl U H3SIIECTBA MAaTEMAaTHYECKUX PACCY)KICHUH, anreOpa BHOCHUT 3HAYMTENIbHBIN BKIAl B
ACTETHYECKOE BOCITUTAHUE yUAIIHXCSL.

TeMaTHUeCKHIl ILIAH COCTABJIEH B COOTBETCTBMH C ABTOPCKOii _mporpammoii: A.l'.
Mepsnsk, B.b. Tlononckuit, M.C. Sxup, E.B. bynko (Maremaruka: nmporpammsl: 5—9 kiaccer AT
Mep3nsik, B.b. TTonouckuii, M.C. Skup, E.B. bByniko — M. : Benrana-I"pad, 2017).

ITo mporpamme: 102 gaca, 3 4 B Hegemro, Bcero 34*34 wen.= 102 ygaca B 7 kiacce, 3 4 B
Henemro, Bcero 3u*34 nen.= 102 yaca B 8 knacce, 3 4 B Henenmo, Bcero 3u*34 Hen.= 102 gaca B 9
KJ1acce.

C yderoM ypOBHEBOW cHeUU(PUKH KIACCOB BBICTPOEHA CHCTEMa YYEOHBIX 3aHSTHIA,
CIIPOEKTUPOBAHBl 1T, 33Jayd, OXKHUJAaeMble pe3yiabTaThl OOY4YeHMs, UTO TNPEACTABICHO B
cxeMaTh4yeckoil popmMe HUXKe.

I'1aBHO¥ HeJIbI0 HIKOJBHOT0 00Pa30BaHMS SBJISETCS pa3BUTHE peOEHKA KaK KOMIIETEHTHOM
JIMYHOCTU IMYTEM BKIIIOUYCHHA €r0 B PA3JIMYHBIC BUABI HGHHOCTHOI\/'I YeJI0BEUECKOM JACATCIIbHOCTH.:
yueba, TIO3HaHHWE, KOMMYHHUKAlUsg, MNpo(ecCHOHATBHO-TPYIOBOW  BBIOOp,  JMYHOCTHOE
CaMOpPa3BUTHUC, ICHHOCTHBIC OpUCHTAINH, ITIOUCK CMBICIOB KU3HCACATCILHOCTH. C stux HOSI/IHI/Iﬁ
o0y4eHHe paccMaTpUBAETCs KaK MPOIIECC OBIAACHUS HE TOJIBKO OMPEACTICHHOW CyMMOW 3HAHUN U
CHUCTEMOH COOTBCTCTBYIOIIUX YMeHI/Iﬁ M HAaBBIKOB, HO M KaK IMPOLCCC OBJIAJICHUSA KOMIICTCHIUAMU.
DTO ompenenio e ooydeHus aireope:

* OBJIQJICHUE CHCTEMOM MaTeMaTW4YeCKMX 3HaHUN U yMeHUl, HEOOXOJUMBIX JUIs
IIPUMCHCHUA B HpaKTquCKOfI ACATCIIbBHOCTHU, H3YYCHUSA CMCKHBIX AOWCIMILINH,
MPOAOIDKEHHUs 00pa30BaHus;

* HHTEJUIEKTyallbHOE pa3BUTHE, (OpMHpOBaHHE KauyecTB JMYHOCTH, HEOOXOIUMBIX
YeJIOBEKY ISl TIOJTHOLIEHHOM JKU3HU B COBPEMEHHOM OOIIECTBE: CHOCTh U TOUYHOCTb
MBICJIIM, KPUTHYHOCTH MBINUJICHHUA, WHTYWIHUH, JTOTMYCCKOC MBIINIJICHUC, 3JICMCHTHI
ATOPUTMUYECKON KYJIbTYpPBI, MPOCTPAHCTBEHHBIX IPEJICTaBICHHUH, CIOCOOHOCTh K
MIPEOIOJIEHUIO TPYAHOCTEM;

* (opMHupoOBaHME MTPEICTABICHHUH 00 HIeSX U METOJaX MaTeMAaTUKU KaK YHUBEPCAIbHOTO
s3bIKa HAYKU U TEXHUKHU, CPEACTBA MOAEINPOBAHNUS SBJIEHUI U IIPOLIECCOB;

® BOCIIMTAHHUE KYJIbTYpPbl JIMYHOCTH, OTHOIICHHEC K MAaTEMAaTUKEC KaK K YacCTu
O6HIG'—IGJ'IOB€'—IGCKOI>1 KYJIBTYPHI, IIOHUMaHUuE 3HAYUMOCTHU MaTEMAaTUKU JJIsL
Hay4HOTEXHUYECKOI'O ITporpecca.



Ha ocnoBanum tpebGoBanuii I'ocymapctBeHHoro obOpazoBarenpHOro crangapra 2004 1. B
cojiepKaHuu pabovel mporpaMMbl MPEAIoaracTcs pealn30BaTh aKTYAIbHbBIE B HACTOSIEE BPEeMs
KOMIIETEHTHOCTHBIN, JIMYHOCTHO-OPUEHTHUPOBAHHBIN, JESTEIbHOCTHBII HOJXO/bl, KOTOpBIE
OIIPEAEIAIOT 33]1a4 00YUECHHUS:

— IlpuoOperenue 3HaHMW M yMEHMHM AJI1 MCIOJNb30BaHUS B IPAKTHUUECKON JEATEIBHOCTH U

MOBCEIHEBHOM ku3HU — 70 % yuammxcs;

— Osnasenue  cnocodamMM  MO3HABaTE€NbHOW,  MHPOPMALMOHHO-KOMMYHUKAaTUBHOW U
peduiekcuBHOM nesitenbHocTel — 70 % ydamuxcs;

— OcBoeHHME  TIO3HABATEIbHOM, WH(MOPMAIMOHHOW, KOMMYHHKATHUBHOW, peQIICKCUBHOU
komnereHuui — 70 % yuamuxcs.

KoMnieTeHTHOCTHBII MOAXO0A OIpeleNseT CIEAYoUMe OCOOEHHOCTH IpeIbsBICHUS
coliepkaHusi OOpa3oBaHUS: OHO MPEACTaBIEHO B BHJE TpeX TEMaTHMYECKHX OJIOKOB,
obecneynBaromux GopMUpoBaHUE KOMIIETeHLUH. B nepBoM Oi0ke npencTaBieHbl IUIAKTHUECKUE
€IMHUIIBI, 00eCHeunBaIOUIMe COBEPIICHCTBOBAaHME MaTeMaTHYECKUX HaBBIKOB. Bo BTropom —
JUIAKTUYECKUE €IMHULIbI, KOTOPBIE COAEPKAT CBEICHUS U3 UICTOPUM MAaTEMAaTUKU. DTO COJEpKaHUE
o0y4yeHus siBisieTcst 0a30i U1 pa3BUTHSI KOMMYHHKATHBHON KOMIETECHIIMH ydalluxcs. B Tperbem
OJI0Ke MPEeICTaBICHBI IUJAKTHYECKUE STUHHIIBI, OTPAKAOLIHE HH(POPMAIIMOHHYIO KOMIIETEHIIHIO U
00eCTIeYNBAONINE PA3BUTHE YYEOHO-TIO3HABATENBHON M PEe(IEeKCUBHONW KOMIETEHIMH. Takum
o0pa3om, pabodas mporpamMMa 0OecreurnBaeT B3aMMOCBSI3aHHOE Pa3BUTHE M COBEPIICHCTBOBAHHE
KJIFOUEBBIX, OOIIETPEAMETHBIX U MPEIMETHBIX KOMIIETEHIUH.

[IpuHuunel oTOOpa Colep’KaHUsl CBSI3aHbI C IMPEEMCTBEHHOCTHIO Liejei oOpa3oBaHHUs Ha
Pa3IMYHBIX CTYNEHAX U YPOBHSIX OOYYEHMsI, JIOTUKOM BHYTPUIPEIMETHBIX CBS3€H, a TaKkKe C
BO3PACTHBIMU OCOOCHHOCTSIMH PA3BUTHS yUAIIUXCS.

JInyHocTHAasi  opHMeHTamusi  00pa30BaTEJBHOIO  IMpolLlecca  BBIABISET  IPUOPHUTET
BOCIIUTATENIbHBIX U pa3BUBAIOIINX Liesel 00ydeHusi. CIoCOOHOCTD ydaluxcs NOHUMATh IPUYUHBI U
JIOTUKY Pa3BUTUS MAaTEMaTHYECKHX IPOLIECCOB OTKPBIBAET BO3MOXHOCTH JUISI OCMBICIIEHHOTO
BOCTIPHUSATHS BCETO Pa3HOOOpa3Hs MUPOBO33PEHUECKUX, COLTMOKYIBTYPHBIX CUCTEM, CYIIECTBYIOIIUX
B coBpeMeHHOM Mupe. Cucrema ydyeOHBIX 3aHATHH IpH3BaHa CIOCOOCTBOBATH PA3BUTHIO
JMYHOCTHONW CaMOMJCHTU(UKALMN, TYMAHUTAPHOW KYJbTYpPbI IIKOJIBHHUKOB, MX MPHOOLICHUIO K
€CTECTBEHHO- MAaTEMaTHYECKON KyJIbTYpE, YCWJIEHHIO MOTHBALMU K COLUUAJIBHOMY IO3HAHWIO U
TBOPYECTBY,  BOCHUTAHUIO  JMYHOCTHO U  OOLIECTBEHHO  BOCTPEOOBAaHHBIX  KauyecTB:
IPaX1aHCTBEHHOCTH, TOJIEPAHTHOCTH.

JleiTeIbHOCTHBI  MOAXOJ OTpaXkaeT CTpPATeTHI0 COBPEMEHHOW 00pa3oBaTeNbHOU
NOJUTUKM: HEOOXOJMMOCTh BOCHUTAHUS 4YeJOBEKa W TpaXKJIaHUHA, WHTETPUPOBAHHOTO B
COBPEMEHHOE €My OOIIECTBO, HAIEJIEHHOIO Ha COBEpIIEHCTBOBAaHUE 3TOro ooduiectBa. Cucrema
YPOKOB COPUEHTHUPOBAaHA HE CTOJIKO Ha Mepeavy «rOTOBBIX 3HAHUI», CKOJIBKO Ha (pOpMUpPOBaHKE
aKTUBHOM JIMYHOCTH, MOTHMBHMPOBAaHHONW K caMooOpa3oBaHHIO, OOJaJaromeil JA0CTaTOYHBIMU
HAaBbIKAMHU U TICUXOJIOTMYECKUMHU YCTaHOBKAMHU K CAMOCTOSATEIbHOMY IOUCKY, OTOOpY, aHAIHU3y U
UCIOJIb30BaHUIO MH(OpMALUU. DTO MOMOKET BBIMYCKHHUKY aJalTUPOBAThCS B MHpE, TIe 00beM
nH(pOpMallUK, pacTeT B T€OMETPUUYECKOW NPOrpeccuu, I/e couuaibHas U MpodeccHoHaIbHas
YCHENIHOCTh HAIpPSIMYI0 3aBUCAT OT MO3UTHUBHOTO OTHOILIEHHUS K HOBAIMSIM, CaMOCTOSITEIbHOCTH
MBIIUIEHUS] U WHUIUATUBHOCTH, OT TOTOBHOCTH MPOSIBJISITH TBOPUECKUNA MOJIXOJ K AeNy, UCKATh
HECTaHIapTHbBIE CIIOCOOBI PeleHus MPo0sIeM, OT TOTOBHOCTH K KOHCTPYKTUBHOMY B3aUMO/IEHCTBHUIO
C JIFOJIbMHU.

OcHoBol 1enenonaraHusl SIBASETCsl OOHOBJIEHHE TPEOOBAHUNM K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB B CHCTEME €CTECTBEHHO-MAaTeMaTHYeCKOro 00pa3oBaHusl, OTpasKarollee BaXKHEUIITYIO
0COOEHHOCTh MEAAarorMyeckoi KOHLEMIMU TOCyJapCTBEHHOIO CTaHAapTa — IMEpexXo]l OT CyMMBI



«IPEIMETHBIX PEe3yJbTaTOB» (TO ecTh 00pa3oBaTENbHBIX PE3YyIbTATOB, AOCTHTAaeMbIX B paMKax
OTJENBbHBIX YYEOHBIX MPEIMETOB) K MEXIPEIMETHBIM U HMHTETPATUBHBIM pe3yibTaraM. Takue
pE3yNbTaThl MPEICTABISAIOT CO00M 0000IIEHHBIE CHOCOOBI NIEATEIBHOCTH, KOTOPHIE OTPaXKaIOT
cneun(uKy HE OTAENBHBIX MPEIMETOB, a CTyIeHel obuiero obpa3zoBanusa. B rocynapcrBeHHOM
CTaHJapTe OHU 3a(pUKCUPOBAHBI KaK 001Me yueOHble YMEHHs, HABBIKH H CIIOCO0BI YeJI0Be4eCKO
AeATeIbHOCTH, YTO MPEAINOIaracT NOBHIIIEHHOE BHUMAHUE K PAa3BUTUIO MEKIIPEIMETHBIX CBSI3EH
Kypca MaTeMaTHUKH.

JlumakTHaeckass Mojielb OOyUEHHS U TEeJarorn4eckue CPeiCTBa OTPAXKAIOT MOJICPHHU3AIHIO
OCHOB Y4e€OHOTO IpoIiecca, UX MEePEOPUEHTAIINIO Ha JOCTH)KEHIE KOHKPETHBIX PE3y/IbTaTOB B BUJIC
C(OPMHPOBAHHBIX YMCHHA W HAaBBIKOB YYalIUXCs, OOOOIIEHHBIX CHOCOOOB IESATEIHLHOCTH.
dopMupOBaHUE MEIOCTHBIX MPEICTABICHHH O MaTeMaThKe OyJIeT OCYIIECTBISTECS B X0
TBOPYECKON JESTEIBHOCTH YYAlIMXCS HAa OCHOBE JIMYHOCTHOTO OCMBICIICHUS MaTeMAaTHYECKUX
¢dakToB u siBaeHHA. Oco0Oe BHUMaHHE YJENSETCS MO3HABATEIBHOW AKTHBHOCTH YYaIllMXCS, WX
MOTHBHUPOBAHHOCTU K CAMOCTOSITENIbHOM yueOHOU paboTe. JTo mpejroiaraetT Bce 0oyee MHMpPOKoe
UCIIOJIb30BaHUE HETPAJUIIMOHHBIX ()OPM YPOKOB, B TOM YHCIIE METOJUKH JICJIIOBBIX M POJICBBIX UTP,
MPOOJIEMHBIX JUCKYCCHI, MEKIIPEAMETHBIX HHTEIPUPOBAHHBIX YPOKOB.

[Tnanupyercs UCTIONB30BaHUE CIIETYIOIIUX TEXHOJIOTHI B MIPEIOIaBaHUH MTPEIMeTa:

*  TEXHOJIOTHH IMOJHOTO YCBOCHHUS;
*  TEXHOJIOTUHM OOYyYEHHS Ha OCHOBE PELICHHS 3aa4
*  TEXHOJIOTHMH OOyUYEHHS Ha OCHOBE CXEMaTHUECKUX U HOBBIX 3HAKOBBIX MOJICIICH

J1J1s eCTECTBEHHO-MATEeMaTHYEeCKOTO 00pa30BaHus IPHOPUTETHBIM MOYKHO CUUTATh PA3BUTHE
YMEHUH CaMOCTOSTEIbHO 1 MOTHBUPOBAHHO OPTraHU30BHIBATH CBOIO TO3HABATEIBHYIO IS TEILHOCTD,
WCTIOJIB30BATh AJIEMEHTHI MPUYUHHO-CIEJCTBEHHOTO M CTPYKTYpPHO-(YHKIIMOHAJIBFHOTO aHAIIN3a,
OTIPEJICNIATh CYIIHOCTHBIE XapaKTEPUCTUKUA H3Yy4aeMOro OOBEKTa, CaMOCTOSTEIHHO BBIOMPATH
KPUTEPHH Il CPAaBHEHHUSI, COTIOCTABIICHHS, OIIEHKU H KJIacCU(UKAIIUN OOBEKTOB — B IPOTPaMMe 3TO
SIBIISIETCS. OCHOBOM JIJISI TI€TIeTIONaraHusl.

Ha crtynmenun ocHOBHOHM MIKONBI 3a7aud Y4eOHBIX 3aHATUM (B cXeMe — IUIaHUPYEMbIH
pe3yabTaT) OMpeneNieHbl KaK 3aKperyieHne yMEHWH pa3fensiTh IMPOIEcChl Ha OJTambl, 3BEHB,
BBIJICNIATh XapakTepHbIE TPUYUHHO-CICJCTBEHHBIC CBSI3U, OMNPENENSATh CTPYKTYpy OOBEKTa
MO3HAHWs, 3HAYUMBbIe (DYHKIIHOHAIGHBIC CBS3HM W OTHOIIEHUS MEXKIY YacTsIMH IIeJI0T0, CPaBHUBATD,
COIOCTABIIATh, KJIACCU(PHUIIMPOBATh, PAHKUPOBATH OOBEKTHI 10 OJHOMY HWIH HECKOJIBKUM
MPE/UIOKEHHBIM  OCHOBaHMSAM, KpUTEpHsAM. [IpHHIMIUANbHOE 3HAYeHHE B paMKax Kypca
nproOpeTaeT yMeHne pa3IudaTh PaKThl, MHEHHSI, JOKa3aTEIbCTBA, THIIOTE3bI, aKCHOMBI.

IIpy BBINOJIHEHUU TBOPUYECKUX pabOT (QopMHUpYEeTCs YMEHHE ONpEeAesATbh aJileKBaTHbIE
Croco0BI pelIeHns yueOHOH 3a1a4l Ha OCHOBE 33/IaHHBIX aJITOPUTMOB, KOMOMHUPOBATh U3BECTHBIE
AJITOPUTMBI JIEATEIIBHOCTH B CUTYallUsAX, HE MPEANOIaraloluX CTaHAapTHOIO MPUMEHEHHs OJTHOTO
U3 HUX, MOTHUBUPOBAHHO OTKAa3bIBaThCs OT 00paslia JesTeIbHOCTH, UCKaTh OPUTHHAIBHBIE PEIICHUS.

VYuyamuecss JOJKHBI NMPUOOPECTH yYMEHHUS MO (OPMHPOBAHUIO COOCTBEHHOTO AJITOPUTMA
peleHus 03HaBaTeNbHBIX 3a7a4 (OPMYIHPOBATh MPOOJIEMY M IIETH CBOEH pabOoThl, ONMpPEesaTh
aJIeKBaTHBIE CIOCOOBI M METOJbl PELIeHHs 3a/laud, MPOTHO3UPOBATh OKUAAEMBIH PE3yNbTaT H
COIOCTABJIATH €ro ¢ COOCTBEHHBIMH MaTEeMaTHUYECKUMHU 3HAHUAMU. Y4Yaluecs JOJKHBI HAyYUThCS
NPEJCTaBIATh PE3YJbTaThl HWHAMBHIYaTbHON W TPYIIOBOM IMO3HABATEIbHOM JEATENbHOCTH B
(dhopmax KoHCTIeKTa, pedepara.

Peanmuzamust paGodeit mporpaMMbl 0OecleuMBaeT OCBOEHHE OOIIeydeOHbIX YMEHUU U
KOMIIETEHIIM B paMKaxX HMH(OPMAIMOHHO-KOMMYHHUKATHBHOW /1eAITEJILHOCTH, B TOM YHCIIE,
CTIOCOOHOCTEH TepeaBaTh COAepKaHNEe TEKCTa B CKATOM HITH Pa3BEPHYTOM BHUJI€ B COOTBETCTBHH C



1EeNIbI0 y4eOHOro 3aJaHus, MPOBOAUTH MH(POPMALMOHHO-CMBICIOBBIM aHATU3 TEKCTa, COCTABIATH
IUJIaH, TE3UCHI, KOHCIIEKT.

Ha ypokax yuamiuecs MOTyT 0ojiee yBEPEHHO OBJIQIETh MOHOJIOTHUYECKOM U THAIIOTUYECKOM
peublo, YMEHHUEM BCTYIAaTh B pe4eBOe OOIICHUE, YIaCTBOBATh B JUasiore (IOHUMATh TOUKY 3pEHHS
cobeceHNKa, TPU3HABATh MIPABO HA MHOE MHEHHE), IPUBOIUTH MIPUMEPHI, OJOUPATh apryMEHTHI,
nepedpa3supoBatb MbICTb, (HOPMYTUpPOBaTh BBIBOABL. /IS pelIeHuss IO3HABATEIBHBIX H
KOMMYHMKATHUBHBIX 3aJad ydallUMCsl MpEeUlaraeTcsl MCIONb30BaTh pa3INYHble HCTOYHUKHU
uH(popMalKY, BKIIOYAs SHIMKIONEANH, clioBapu, MHTepHeT-pecypchl U apyrue 0a3bl NaHHBIX, B
COOTBETCTBUM C KOMMYHHUKATHUBHOM 3a/1a4yeil, cepoil u cutyarueil oOieHust 0CO3HaHHO BBIOUPATH
BBIPA3UTEIIbHBIE CPEJICTBA A3BIKA U 3HAKOBBIE CUCTEMBI.

CranzapT OpMEHTHUPOBAH Ha BOCIIMUTAHME IIKOJIBHMKA — rpakJaHuHa W narpuota Poccun,
pa3BUTHE AYXOBHO-HPABCTBEHHOI'O MHUpa IIKOJBHHMKA, €r0 HAlMOHAJIBHOIO CAMOCO3HAHUA. JTH
MOJIOKEHUS HAlUIM OTpaX€HUE B COJEp:KaHWU YpOKOB. B mpouecce o0ydeHHs IOIKHO OBITH
chopMupoBaHo ymeHue GOpMyIUPOBATH CBOU MUPOBO33PEHUYECKUE B3TJISABI U HA 3TOH OCHOBE -
BOCIIUTAHUE IPAKIAHCTBEHHOCTH U MaTPUOTHU3MA.

O01mas XapakTepuCcTHKA NPOrpaMMbl.

[Tporpamma mo airebpe cocraBiieHa Ha OCHOBE (DyHIAMEHTAILHOTO SApa COJICPIKAHHS
obmiero oOpa3oBaHus, TpPeOOBaHWI K pe3yibTaraM OCBOCHHS OOpa30BaTEIIBHONH MPOrPaMMBI
OCHOBHOTO OOIIEr0 00pa3oBaHUs, MPEICTABICHHBIX B ()eIePATBHOM TOCYIaPCTBCHHOM CTaHIApTE
OCHOBHOTO OOIIETr0 00pa30BaHUS ¢ YIETOM NMPEEMCTBEHHOCTH C MPUMEPHBIMHU IIpOrpaMMaMu JJist
HAYaJIBpHOTO 00IIero oopazoBaHusl MO MareMaTuke. B Hell Takke YUMTHIBAIOTCS JTOMUHUPYIOIIHE
UJeH U TOJOKEHUS MPOrpaMMBbl pa3BUTHS U (POPMHUPOBAHUS YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI
JUIS OCHOBHOTO o00Imero oOpa3oBaHHs, KOTOpble obOecreynBaioT (OPMUPOBAHUE POCCHICKOM
TpaXIaHCKOW HMJACHTUYHOCTH, KOMMYHHMKATHUBHBIX KAa4yeCTB JIMYHOCTHU U  CIIOCOOCTBYIOT
(hOPMHPOBAHUIO KITFOUEBON KOMIETCHIIUN — YMEHHS YYUThCS.

Kypc anrebpsr 7-9 kmaccoB sBnsercs 0a30BBIM JJIi MaTeMaTHYECKOro OOpa3oBaHHS U
Pa3BUTHA HIKOJIBHUKOB. AlreOpandeckue 3HaHUsI U YMEHUSI HEOOXOIUMBI JIsl U3y4YeHHsI T€OMETPUHI
B 7-9 knaccax, anreOpbl 1 MaTeMaThuueckoro ananusa B 10-11 kimaccax, a Takke U3y4eHHs] CMEXHBIX
JTUCITUTLINH.

[TpakTHyeckass 3HaYMMOCTH IIKOJBHOTO Kypca anredpbl 7 Kjacca COCTOMT B TOM, YTO
peIMeToOM e€ M3ydeHUs SBJISIOTCS KOJWYCCTBCHHBIC OTHOIICHHUS M IMPOIECCHl peaThbHOro MHUpa,
OIMMCAaHHBIC MATEMATHYECKUMHU MOJICIISIMHA. B COBpeMEHHOM 00IIIeCTBE MaTeMaTH4ecKasl MOJAr0OTOBKA
Heo0X0IMMa KaXkJIOMY YeJIOBEKY, Tak Kak MaTeMaTHKa IPUCYTCTBYET BO BeeX chepax deIoBeuecKoi
JeSATSITLHOCTH.

OpnHOM W3 OCHOBHBIX IIeJIeH M3YYCHHs alreOphl SBJISCTCS Pa3BUTHE MBIIIICHUS, TTPEXK/IC
Bcero (popmupoBaHue abCcTpakTHOro MblluleHUs. B mpouecce m3ydenust anreOpsl popmupyercs
JIOTUYECKOE W AITOPHUTMHYECKOEC MBINUICHHWEe, a TaK)Ke TaKWe KauyecTBa MBIIIICHUS, KaK CHJa U
TMOKOCTh, KOHCTPYKTUBHOCTh M KPUTHYHOCTD. J[JIs ajantanuu B COBPEMEHHOM HH()OPMAIIHOHHOM
o0miecTBe BaXHBIM (haKTOPOM SIBIISIETCS (DOPMHUPOBAHHE MATEMATHYECKOTO CTHJIS MBIIICHHUS,
BKJTIOYAIOIIEe B Ce0s MHAYKIMIO W JSAYKIHIO, 0000IEHNe W KOHKPETHU3AIUIO, aHAJIU3 U CHUHTE3,
KJIaCCU(PUKAIIMIO ¥ CUCTEMAaTH3aINI0, a0CTparupoOBaHUE U aHAJIOTHIO.

OOyuenne anrebpe Aa€T BO3MOXKHOCTHh IIKOJbHUKAM HAyYUTHCS IUIAHUPOBATH CBOIO
NesITeNIbHOCTh, KPUTUUYECKU OIEHUBATh €€, MPUHUMATh CAMOCTOSITENBbHBIC PEIICHHs, OTCTAauBaTh
CBOM B3IJISABI U yOexkAeHUs. B mporecce m3ydeHus: anreOpbl MIKOJIBHUKH y4aTcsl U3Jlarath CBOU
MBICITH SICHO W HCUEPNBIBAIOIIE, MPUOOPETAIOT HABBIKM YETKOTO M TPAMOTHOTO BBHITIOTHEHUS



MaTeMaTU4eCKUX 3alucel, IPU ATOM HCIIOJIb30BaHUE MAaTEMAaTHIECKOTO SI3bIKa TI03BOJISIET pa3BUBATh
y y4aluxcsi paMOTHYIO YCTHYIO U TIUChbMEHHYIO PeUb.

3HaKOMCTBO C HCTOpPHEH pa3BUTHS aireOppl Kak Hayku (QopMupyeT y ydammxcs
npeacTaBieHus 00 anredpe Kak 4acTH 00IIeUeT0BEYeCKO KYIbTYpHI.

3HaynTeNbHOC BHUMAHUE B M3JI0)KEHUU TEOPETUUECKOTO MaTepHuala Kypca YIEIseTcsl ero
MOTHBAILIUH, PACKPHITUIO CYTH OCHOBHBIX MOHATHH, uaei, MmeronoB. O0ydyeHue mocTpoeHo Ha Oase
TEOPHUU PA3BUBAIOIIETO OOYYEHHS, YTO JTOCTHTaeTCsl OCOOCHHOCTSIMU H3JI0KEHHS TEOPETUYECKOTO
Mareprana U ynpaKHEHUSIMH Ha CPaBHEHHE, aHAJIH3, BBICICHUE TIaBHOTO, YCTAaHOBIICHHE CBS3EH,
KJaccudukaiuo, 00001eHIe U CUCTEMATU3AIIHIO.
Oco00 akKLEHTHUPYIOTCSA COAEP)KATeIbHOE PACKPHITHE MAaTEeMAaTHYCCKHX IIOHATHH, TOJKOBaHHE
CYIIHOCTH MaTeMaTHYECKHX METOJOB M O0JACTH MX NMPUMEHEHHS, JEMOHCTpANUs BO3MOXKHOCTEH
NPUMEHEHHS TEOPETHYECKUX 3HAHWUH JUIS peIleHHUs Pa3HOOOPa3HbIX 3aa4 MPUKJIAJHOTO XapaKTepa,
HalpHuMep, pPeIleHHUs TeKCTOBBIX 33/1a4, JCHEKHBIX U IMPOICHTHBIX PACUYETOB, YMEHHUE MOJIb30BATHCS
KOJINYECTBEHHO! MH(pOpMAIHeH, MPeCTaBICHHOH B Pa3IMUHbIX (POPMaX, YMECHUE YUTATh IPAPHUKH.

Oco3HaHue 00111ero, CyIIECTBEHHOIO SBJISETCS OCHOBHOM 0a30i 17151 peleHus YIPpaKHEHUH.
BakHO PUBOIUTE J€TAbHBIC OSCHEHUS K PEIICHUIO TUIIOBBIX YIIPAKHEHUH. DTUM PaCKPhIBACTCSI
CYTh METOA, MMOAX0/a, TPEIaraeTcs ajJroOpUTM WIIM SBPUCTUYECKAS CXEMa PEIICHUs YIIPaKHEHHH
OIIPEACIIEHHOTO THIIA.

O01masg XapakTepucTHKA Kypca ajareopsl B 7-9 Kjiaacce.

Conepkanrie Kypca ainreOpsl B 7-9 Kjacce TMPEACTaBICHO B BHJAE CICAYIOIIUX
COZIePIKATENBHBIX PA3/IeNoB: «AJredpa», «UucjoBble MHOKECTBa», «DYHKIUH», «IIeMeHTHI
NPUKJIATHOH MAaTEMaTUKN», «AJIredpa B HCTOPUYECKOM PA3BUTHM.

Conepxanue pazgena «AJaredpa» ¢GopMupyeT 3HaHUS O MaTEeMaTHYECKOM SI3bIKE,

HEOOXOJMMBIC JJIA PEIICHUs] MaTeMaTHYECKUX 3a]ad, 3a7ad U3 CMEXHBIX IUCIUIUINH, a TaKKe
MpakTUUeCcKuX 3amad. M3ydeHwme wmarepuana crnocoOCTByeT (OPMHPOBAHUIO Y  YYAIIUXCS
MAaTeMaTUYECKOTO anmnapara pelIeHUs 3aJady C MOMOUIIbI0 YPAaBHEHHH, CHUCTEM YPaBHEHUU U
HEpPaBeHCTB. Marepual JaHHOTO pa3leia TNPEJCTaBIeH B  AacleKkTe, CIOCcOOCTBYIOIIEM
(hOpPMHUPOBAHHIO Y yUYAIIMXCS YMEHHS TMOJIb30BaThes anropuTMamu. CyllecTBeHHas poJib IPU 3TOM
OTBOJUTCS  PAa3BUTUIO  QJITOPUTMHYECKOTO  MBIIUIEHUS  —  BAXHOM  COCTaBIISIIOLIEH
MHTEJUIEKTYaJIbHOTO Pa3BUTHS YEJIOBEKaA.

Conepxxanue paznena «UncioBble MHOKECTBA» HALIEJIEHO HA MAaTEMAaTHYECKOE PAa3BUTHE
ydammxcs, GopMHUpOBaHUE y HUX YMEHHUS TOYHO, C)KAaTO W SICHO H3JaraTh MBICIU B YCTHOW U
MUCbMEHHOW peur. MaTepuai pasjiena pa3BUBaeT MOHITHE O YUCIIE, KOTOPOE CBA3AHO C U3YUEHHEM
JICHCTBUTEIBHBIX YHCE].

Lenb conepxanus pazaena «DyHKUMHW» — MOTYyYEHUE MIKOJIbHUKAMHU KOHKPETHBIX 3HAHUM
0 QYHKITMY KaK BaKHEUIIIEH MaTEMaTHIECKON MOIEIH JIJIsl OTIMCAHUS U UCCIICTIOBAHUS TPOIIECCOB U
SBICHUN OKpyXaromero wmupa. COOTBETCTBYIOIIMA MaTepuand CIIOCOOCTBYET Pa3BUTHIO
BOOOpaXE€HUS U TBOPUYECKUX CIMOCOOHOCTEH yJaIuxcsi, YMEHUIO MCIOJIb30BaTh PA3IMYHbBIE S3BIKH
MaTeMaTHKH (CJIOBECHBIIN, CHMBOJIMYECKUN, TpaduIecKuil).

Coneprkanue paszena «JJeMeHThl NPUKJIAAHON MaTeMAaTHKW PACKPBIBAET MPUKIIATHOE U
MPAKTUYECKOE 3HAYCHHMS MATEMATUKH B COBPEMEHHOM MuUpe. Marepuan JaHHOrO paszjena
Croco0CTBYET (HOPMUPOBAHUIO YMEHUS MPECTABIATh U aHAIU3UPOBATH PATHUHYIO0 HHPOPMAIIHIO,
MOHUMaHUIO BEPOSITHOCTHOTO XapaKTepa PeaabHbIX 3aBUCHMOCTEM.



Paznen «Auare6pa B HMCTOPHMYECKOM Pa3BUTHW» IpeIHA3HAUYeH s (opMUpOBaHUS

NPEJCTaBICHUNA O MaTeMaTUKEe KaK YacTH YEeJOBEUYECKOW KYyJIbTYpBHI, Ui OOILIEro pa3BUTHA
HIKOJIbHUKOB, CO3JIaHUS KYJIbTYPHO-UCTOPUYECKOH cpesibl 00yueHHs.

JINYHOCTHBIE, MeTaNpe/JIMeTHbIE M NIpeIMeTHbIE Pe3VJIbTAThl 0CBOCHUS

COJACpPKAHNA KYpPCa aﬂreﬁpbl

W3ydeHnne anreOpbl MO JNAHHOW MpOrpaMMe CHOCOOCTBYET (POPMHUPOBAHUIO y yUaNIUXCS

JUIHOCTHBIX, METANIPECAMETHLIX U IIPEAMETHBLIX pPeE3yJbTaToB 06y‘-ICHI/I$I, COOTBCTCTBYIOIIHX

TpeboBaHUsAM (eIepaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHapTa OCHOBHOTO OOIIETro

o0Opa3oBaHwUsI.

Jluunocmmuoie pe3yiomamol:

BOCIIUTAHHE POCCUHCKOW TIpPaXAAHCKOM HWICHTUYHOCTH: NAaTPUOTU3MA, YBAXKEHUS K
OteuecTBy, OCO3HAHMS BKJIa/la OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKU;
OTBETCTBEHHOE OTHOIICHHE K YUYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroImuxcs K
CaMOPa3BUTHUIO U CAMOOOPA30BaHUIO HA OCHOBE MOTUBAIMM K O0YYEHHIO U IO3HAHUIO;
OCO3HAHHBII BHIOOP U MOCTPOEHUE JalbHENIIEH UHIMBUYaIbHON TPAEKTOPUU 00pa30BaHUs
Ha 0a3ze OPUEHTUPOBKU

B Mupe mnpodeccuii M NpodecCHOHANBHBIX MNPEANOYTEHUH C Y4ETOM YCTOWYHMBBIX
[I03HABATEJIbHBIX MHTEPECOB, a TAK)KE HA OCHOBE (POPMHUPOBAHUS YBAXKUTEIbHOTO OTHOILICHUS
K TPyZY, Pa3BUTHE OIBITA Y4ACTHs B COLMAIBHO 3HAYUMOM TPYIE;

YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YNIbTAT YUEOHOM U MaTeMaTUYECKON 1eATEIbHOCTH;
KPUTUYHOCTh MBIIIJICHNS, HWHULIMATABA, HAXOJYMBOCTb, AaKTHMBHOCTb IIPU PELIECHUU
MaTeMaTU4YeCKUX 3a1ad.

Memanpeomemmuwie pezyromamol:

YMEHHUE CaMOCTOSITENILHO ONPEAETATh LI€JH CBOEr0 00yUeHHs1, CTABUTh U (POPMYIMPOBATH IS
ceOs. HOBBIE 3ajjauu B yu€Oe, pa3BUBaTh MOTUBBI M HMHTEPECHl CBOCH IO3HaBaTENbHON
NEeATEIbHOCTH;

YMEHHE COOTHOCHUTH CBOM JCHCTBHSI C IUIAHUPYEMBIMU PpE3YyJIbTaTaMM, OCYILECTBIATH
KOHTPOJIb CBOEH JEATEIBHOCTH B MPOLECCE JOCTUKEHUS pe3ysibTaTa, ONpPEaeNsTh CIOCOObI
JeMCTBUM B paMKaXxX MPeJI0KEHHbBIX YCIOBUN U TpeOOBaHUM, KOPPEKTHPOBATH CBOU JEHCTBUS
B COOTBETCTBHUH C U3MEHSIOLIEHCS CUTYyAIUEN;

YMEHHE OIpeNeNiTh TMOHATHUSA, CO3/laBaTh OOOOIICHHS, YCTAHABJIMBAaTh AHAJIOTHUH,
KJIacCU(UIUPOBATh, CAaMOCTOSTEIbHO  BBIOMpAaTb OCHOBAaHUS M KpUTEpUH IS
KJacCUpUKaIINK;

YMEHHUE YCTaHABIIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYKICHHUE,
YMO3aKJII0ueHue (MHAYKTUBHOE, IeAYKTUBHOE U 10 aHAJIIOTUH) U JIeIaTh BBIBOBI;

pa3BUTHE KOMIIETEHTHOCTH B obnactu VICIIOJIB30BaHUS nH(}OpMaLOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

MepBOHaYaJIbHbIE IPEICTABICHUS 00 UEsIX U O METOAaX MaTeMaTHKU Kak 00 YHHBEPCAIIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEIACTBE MOJACIUPOBAHUS SABJICHUN U IIPOLIECCOB;

yYMEHHE BHUAETh MaT€MaTHYECKYIO 33/a4yy B KOHTEKCTE MpOOJEMHOW CHUTyallud B JIPYTHX
JUCLUILIMHAX, B OKpYKalOLeH KU3HU;

YMEHHE HaXOJUTh B PAa3IMYHBIX MCTOUYHHMKAX MH(OpPMAINIO, HEOOXOIUMYIO Ul pelIeHUs
MaTeMaTHYeCKUX MpoOseM, U MPeACTaBIATh €€ B MOHATHOU (opme, IPUHUMATh PELICHUE B
YCJIOBHSIX HETOTHOMW WJIM N30BITOYHOMN, TOUHOM WJIM BEPOSTHOCTHOW MH(POPMAIINH;



* yMEHHE MOHMMAThb U MCIIOJIb30BaTh MAaTE€MaTUYECKHE CPEJCTBA HAIMSAAHOCTH (rpaduki,
TaOJIUIBI, CXEMBI U JIp.) Ul WITIOCTPALMK, HHTEPIIPETALUH, apTyMEHTAlUH;

* yMEHHME BBLIBUraTh THIIOTE3bl IPU PELICHWH 33Ja4yd, HNOHHUMaTb HEOOXOAMMOCTb HX
IIPOBEPKH;

* IIOHMMAaHHE CYIIHOCTH QJITOPUTMUYECKUX MPEINUCAaHUII MU yMEHHE JAEHWCTBOBaTh B
COOTBETCTBHUHU C MPEIOKEHHBIM aJITOPUTMOM.

Ilpeomemmnoie pesyromamul:

* OCO3HAHME 3HAYEHUS MAaTEMATHUKH JUIS IOBCEJHEBHOM KU3HU YEJIOBEKA;

* IpEeICTaBICHHE O MAaTeMaTHYeCKOW Hayke Kak cdepe MaTeMaTHUeCKOW AeATeNbHOCTH, 00
JTanax e€ pa3BUTHs, O €€ 3HAYUMOCTH JJIs Pa3BUTHUS LIUBUIN3ALINY;

* Dpa3BUTHE yMeHUIl paboTaTh ¢ y4eOHBIM MaTeMaTHYECKUM TEKCTOM (aHAJIU3UPOBaTh,
U3BJIEKaTh HEOO0XOAMMYI0 MH(OpPMALMI0), TOYHO M I'PaMOTHO BbIpaXXaTh CBOM MBICIHU C
IIPUMEHEHUEM MaTeMaTU4eCKOM TEPMUHOIOTUU U CUMBOJIMKH, IPOBOANTH KilacCU(UKaLUY,
JIOTHYEecKUe 000CHOBAHMS;

* BJaJeHHe Oa30BbIM MMOHATUHHBIM aNIapaToM [0 OCHOBHBIM pa3jiesiaM COJEpKaHus;

* CHUCTEMaTHYECKHE 3HAHUA O PYHKLIMSIX U UX CBOMCTBAX;

* IPaKTUYECKU 3HAUMMbIE MAaTEMATUUYECKUE YMEHHUS U HABbIKU, UX IPUMEHEHUE K PEILICHUIO
MaTEMaTHYECKUX U HEMAaTeMaTUYECKHX 3aJa4, IPEAIO0JIaraoiee yMEeHUs:

V' BBINOJHATH BHIYMCIICHUS C ICHCTBUTEIbHBIMU YHCIAMIE;

v/ pemiath ypaBHEHHs, HCPABCHCTBA, CHCTEMbI YPABHCHHUH 1 HEPABECHCTB;

v/ pemiarh TEKCTOBbIE 3324l apU(PMETHIECKAM CIIOCOOOM, C MOMOIIBIO COCTABIIEHHS U

peuieHusl ypaBHEHM, CHCTEM YPaBHEHUN U HEPABEHCTB;

v’ HCHOJIB30BATh AITeOPAMYECKHi S3bIK JUIS ONIMCAHUS [IPEIMETOB OKPYXKAIOIIETO MUpa

U CO3JJaHUsI COOTBETCTBYIOLIUX MATEMATUYECKUX MOJIENIEH;

v TPOBOAUTH MPAKTUYECKUE DPACUYETHI: BBIYMCIIEHUS C MPOIECHTAMH, BBIYUCIECHHS C
YHCJIOBBIMU TOCJIEI0BATEIbHOCTSIMU, BBIYUCICHUS] CTATUCTUUECKUX XapaKTEPUCTHUK,
BBITIOJTHEHUE NPUOINKEHHBIX BHIYMCICHUI;

BBINOJIHATH TOXK/IECTBEHHBIE IPE0OPa30BaHUs PALlMOHAIBHBIX BBIPAXKECHUH;

BBITIOJIHATH ONlEpPAallMM HaJl MHOXKECTBAMH;

uccieoBaTh (PyHKIUHU U CTPOUTH UX TpaduKH;

NSRNENEN

YUTaTh M HUCHOJb30BAaTh HHGOpPMAIMIO, TPEJICTABICHHYI0 B BHUAE TaOIUIB,
JrarpaMmbl (CTOJIOYATON MM KPYTroBOH);

<

pemiaTh mpocTerime KOMOMHATOPHBIE 3a/1a4H;

<

HaxOJIUTh BEPOATHOCTH COOBITHH.

XaDaKTeDMCTHKa OCHOBHBIX BUJI0B 1€ATCJIBbHOCTH VUCHUKA B IIPOIICCCE
o0yvieHus

Ha ypoBHe yueOHBIX JeiicTBHH, yYaluuecss CMOIYT:

B Tteme «J/InHeiiHOe ypaBHeHHE C OAHOM IEePEMEHHOIN»

Pacnosnagamp 4KCIOBBIE BBIPAXKEHUS M BBIPAXEHUS C IEPEMEHHBIMH, JMHEWHBIE YpPAaBHEHUS.
[IpuBOIUTE IPUMEPHI BBIPAKEHNUN C IEPEMEHHBIMU, JIMHENHBIX YpaBHEHUU. COCTAaBIIAThH BBIPAXKECHUE
C IMEpPEMEHHBIMHM 10 YCJIOBHIO 3a7auyd. BBINONHATE NMpeoOpa3oBaHUs BBIPAKEHUI: MPUBOAUTH
10JI00HBIE CllaraeMble, pacKpbiBaTh CKOOKH. HaxonuTh 3HaUeHUE BBIPAKEHUS C IEPEMEHHBIMU TIPU
3aJJaHHbIX 3HaYeHUAX NepeMeHHbIX. Knaccudunuposars anredpanueckue BolpakeHus. ONuceIBaTh
L[EJIbIE BBIPAKCHHUS.



@opmynuposams OTpENCICHUE JTHHEHHOTO ypaBHEHHs. PemaTs IMHEHHOE ypaBHEHHE B 00IIEM
BUJE. IHTepnpeTupoBaTh ypaBHEHUE KaK MaTEMaTUUECKYIO MOJIEb PEAIbHON CUTYaIUH.
OnuceIBaTh CXEMY pEILLIEHUs TEKCTOBOM 3aauu, IPUMEHSTH €€ JUIsl pellieHus 3a1au.

B Tteme «lleJsibie BbIpaskeHUsI»

Dopmynuposamo:

onpeodenenusa. TOXAECCTBEHHO pPAaBHBIX BBIPAXKEHUH, TOXKAECTBA, CTEHNEHM C HATypaJlbHBIM
rokaszarejieM, OJHOWICHA, CTAaHJAApPTHOTO BHJAA OJHOWIEHA, KOA(P(UIMEHTa OJHOWICHA, CTETICHU
OJIHOYJIEHA, MHOTOYJIEHA, CTENIEH MHOTOWJIEHA;

ceolicmea:. CTEIIEHU C HAaTypalbHBIM II0Ka3aTelieM, 3HaKa CTEIICHU; Mpagud. J0Ka3aTelbCTBa
TOXJIECTB, YMHOKEHHUS OJIHOYJIEHA HA MHOTO4JIEH, YMHOKEHUSI MHOTOUJIEHOB.

/Jloka3vieamsp CBOWCTBA CTENEHU C HATYpaJIbHBIM I[IOKa3aTeleM. 3aluChbiBaTh W JOKa3bIBATh
(dbopMysBl: TPOM3BEACHUS CYMMBI M Pa3HOCTU JBYX BBIPQKEHUH, PAa3HOCTU KBAJpPaTOB JIBYX
BBIpQ)XEHUH, KBaJpaTa CyMMbI U KBaJpaTa Pa3HOCTU JBYX BBIPOKEHHH, CYMMBbI KyOOB U pa3HOCTH
KyOOB JIByX BbIpaKE€HHI.

Boiuucnams 3HaueHHe BbIpaXKEHMH C mnepeMeHHbIMU. [IpuMeHsATH CBoOMcTBa cTeHmeHH MM
peoOpa3oBaHusl BBIPAKEHUN. BBIMOTHATh YMHOXKEHUE OJHOUICHOB M BO3BEIECHUE OJHOYJICHA B
cTeneHb. [IpuBOIUTE OOHOWIEH K CTaHJAPTHOMY BHJIY. 3allMCHIBAaTh MHOTOWIEH B CTaHJApPTHOM
BUJIE, ONIPENIENIATh CTENIEHb MHOTOWIEHA.

Ilpeoopazoevieamep Npou3BEIEHUE OJHOWIEHA U MHOIOYJICHA; CYMMbI, Pa3HOCTH, IIPOU3BEIACHUS
JIByX MHOT'OYJICHOB B MHOT'OYJICH. BBINOIHATH pa3ioxkeHne MHOTOYJIeHa Ha MHOKUTENIU ClI0cO00M
BBIHECEHHsI 0OLIEr0 MHOKUTENS 32 CKOOKHU, CIIOCOOOM I'PYIIIUPOBKH, 110 GOpPMYJiaM COKpaIEHHOIO
YMHOKEHUS ¥ C IPUMEHEHHEM HECKOJbKUX Ccroco00B. Mcrnonb30BaTh ykazaHHbIE IPeoOpa3oBaHuUs
B IIpOIlecce pelleHUs] YpaBHEHUI, J0Ka3aTenbCcTBA YTBEPKACHUH, pellieH s TEKCTOBBIX 3ajay.

B reme «®@yHKUUN»

Ilpueooums npuUMeEpHl 3aBUCUMOCTEM MEXKIYy BeIWYMHAMU. Paznuyars cpend 3aBUCHUMOCTEN
(yHKIIMOHAJIbHBIE 3aBUCUMOCTH.

Onucvleamsv nonamus’ 3aBUCUMON U HE3aBUCUMOM NMEpEMEHHBIX, PYHKIIMU, apryMeHTa (PyHKIINH;
crocoObl 3anmanust GyHKIuH. DOpMyIUpOBATH OMpEACNICHUs: 00JIacTH ompeAesieHus] (YyHKINH,
obmact  3HadeHWH  QyHKUMM, Tpaduka (QYHKUMHM, JUHEHHOW  (QYHKUUH, MOPSIMOM
IIPONOPLINOHAIBHOCTH.

Boiuucname 3HaueHne (QyHKIUM MO 33JaHHOMY 3HAadyeHUIO aprymeHrta. CoOCTaBisATh TaOIMIIbI
3HaueHu QyHkuuu. Ctpouth rpa@uk (yHKUIuH, 3agaHHON TabmuuHo. [lo rpaduky ¢yHkuwy,
ABJIIOILEHCS MOJIENBI0 PEaIbHOrO IPOLECcca, ONPENENATh XapaKTEPUCTHKM 3TOr0 Ipolecca.
Crpouts rpaduk JIMHEHHOW QYHKIIMU U MPSMON NMPONOPHUOHAIBHOCTH. ONKCHIBaTh CBOMCTBA ATUX
GbyHKIHi.

B Teme «Cucrembl JIMHEHHBIX YPABHEHUH C ABYMSI IIepeMEHHbIMI»

Ilpueooumsv npumepwvl: ypaBHEHUs C JABYMS MEpEMEHHBIMU; JIMHEHHOTO ypaBHEHUS C JBYMS
MIEPEeMEHHBIMH; CHCTEMbI [JIBYX JIMHEMHBIX YpaBHEHHUU C JIByMS T€pEMEHHBIMU; peaslbHbIX
MIPOLIECCOB, I KOTOPBIX YpaBHEHHE C JIByMs NEPEMEHHBIMHM WM CHUCTEMa YpPaBHEHUU C JIByMs
MEPEMEHHBIMHU SIBIISIFOTCSI MATEMAaTUYECKUMU MOJIEIISIMH.

OnpenensTh, ABISETCSA JIM Mapa YUCEN PEIIeHHWEM JaHHOTO ypaBHEHHUS C JIByMSI NEPEMEHHBIMH.
Dopmynuposams: onpedenenus’ pelieHns ypaBHEHUS ¢ IByMsI IEPEMEHHBIMU; YTO 3HAUUT PELIUTh
ypaBHEHHE C JBYMs NEPEMEHHBIMHU; rpaduKa YpaBHEHHS C JBYMs ME€PEeMEHHBIMHU; JIMHEHHOTO
YPaBHEHUsl C JIByMsl IIEPEMEHHBIMH; DPEIIECHUS CHCTEMbl YPaBHEHHMM € JABYMs IEPEMEHHBIMU;
c60licmea ypaBHEHU C IBYMsI IEPEMEHHBIMU.

Onucvieams. cBoiicTBa rpaduka JHMHEHHOrO ypaBHEHHs B 3aBUCHUMOCTH OT 3HAYCHHH
K03 PHUIHUEHTOB, rpaduuecKuii METO/I PELICHUs CHCTEMBI IBYX YPaBHEHUN C IBYMS IEPEMEHHBIMH,



METO/ ITOACTAHOBKU ¥ METOJI CIIOKEHUS ISl PELLIEHUs] CUCTEMBI ABYX JINHEWHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMHU.

Cmpoums TpaduK JTHMHEHHOTO YpaBHEHHS C ABYMS IEpeMEHHBIMH. PemaTh CHCTEMBI JBYX
JIMHEWHBIX YPABHEHUN C ABYMs [IEPEMEHHBIMH.

Pewiams TEKCTOBBIE 3aJayd, B KOTOPBIX CHCTEMa JBYX JIMHEHHBIX YPAaBHEHUU C JByM:
IIEPEMEHHBIMU SABJISIETCS MAaTEMAaTHYECKOW MOJEIBI0 PEAIbHOrO IIPOLECcCca, U MHTEPIPETUPOBATH
pE3yJIbTaT PELICHHS CUCTEMBI

V. Conepxanue yueOHOro npeaMmera «Ajareopa» 7 — 9 kiaccon

7 kaacc:

1. BpbIpaxkeHusi, TOX/AeCTBA, yPABHEHMS.

UucnoBble BbIpaKkeHUs ¢ mnepeMeHHbIMU. [Ipocteiimme npeoOpa3zoBaHUs BbIpaXKEHHI.
VYpaBHeHue, KOpeHb ypaBHEHUs. JIMHEHHOE YypaBHEHUE C OJHON MTEPEMEHHOM. PellieHne TeKCTOBBIX
3a/1a4 METO/I0M COCTaBJIeHUS ypaBHEHUM. CTaTUCTUUECKHUE XapaKTEPUCTUKU.

OcHogHass yerp — CHCTEMaTU3UPOBATh M OOOOIIMTH CBEIEHUS O MPeoOpa3OBaHUAX
anreOpanvdecKrX BBIPAKEHUH U PEIICHUH YPaBHEHHH C OJJHOHM TepeMEHHOM.

IIepBas Tema Kypca 7 Kacca siBISETCS CBA3YIOLIMM 3BEHOM MEXAYy KypCOM MaT€MaTHKU S5—
6 KJ1accOB U KypcoM anreOpbl. B Hell 3aKperuisitoTcst BBIUMCIUTENbHbBIE HABBIKH, CHCTEMATU3UPYIOTCS
1 00001Ia0TCS CBEIEHUs O MPEOOPA30BAHMSIX BBIPAKCHHUM U PEILICHUN YPaBHEHHIA.

Haxoxnenne 3Ha4eHUI YUCIIOBBIX U OYKBEHHBIX BBIPAKECHUH 1a€T BO3MOKHOCTH TIOBTOPUTH
C Yy4YallUMHCS TpaBWiIa JEUCTBUHM C€ paUUMOHAIbHBIMU YHCJIAMU. YMEHHS BBIIOJIHATH
apudmeTnyecKue ACWCTBUA C PALMOHAIBHBIMU UYUCIAMU SBISIOTCS OMOPHBIMU Ui BCErO Kypca
anredpel.  Crenyer BBIICHUTb, HACKOJBKO IPOYHO OBJAJEIM HMH Yydalluecs, U B clydae
HEOOXOJUMOCTH OpraHM30BaTh IOBTOPEHUE C II€JIbI0 JIMKBUJAIMM BBISIBICHHBIX IPOOENOB.
Pa3BuTHIO HAaBBIKOB BBIUMCICHUH TOJDKHO YAENATHCS CEPbE3HOE BHUMAHHME W B JAJIBHEHIIEM IpU
U3YYEHUHU JAPYTUX TEM Kypca aiareopsl.

B cBa3u ¢ paccMOTpeHMEM BONpPOCa O CPABHEHUM 3HAYEHUM BBIPAXKEHUN DPACIIUPSIOTCS
CBEJICHMSI O HEPAaBEHCTBAX: BBOJSATCS 3HAKU HEPABEHCTB, AAETCS NOHATHE O JBOMHBIX HEPABEHCTBAX.

IIpn paccMoTpeHun mnpeoOpa3oBaHUN BbIpaKE€HUN (HOPMaIbHO-ONEPATUBHBIE YMEHUS
OCTAKOTCS HAa TOM K€ YPOBHE, ydaluecs MOJAHUMAKOTCS HAa HOBYIO CTYIIEHb B OBJIAJICHUH TEOPUEH.
BBomsATCS TOHATUS «TOKIECTBEHHO PpABHBIE BBIPAXKEHUSA», «TOXKIECTBO», «TOXKIECTBEHHOE
npeoOpa3oBaHUE BBIPAXKEHUI», COJAEpXKaHME KOTOPHIX OyAeT IOCTOSHHO pacKpbIBaTbcid H
VIIOyONAThCS TPU  U3YYCHUH TMPEeoOpa3oBaHUN  PA3IMYHBIX  aNTeOpanyecKUX BBIPAKECHUM.
[ToguepkuBaeTCsi, YTO OCHOBY TOXKJIECTBEHHBIX MPEOOPa30BAHMI COCTABIISIIOT CBOMCTBA JACHCTBUI
HaJ YUCJIaMHU.

Ycennuaercs poiib TEOPETUUYECKMX CBEIECHHHW IPU PacCMOTPEHUHM ypaBHEHHU. C LEIbIO
o0ecrieyeHrss 0OCO3HaHHOTO BOCHPUSITHS yYallUMKCS aITOPUTMOB PEIIEHUs YpaBHEHUI BBOJIUTCS
BCIIOMOTATENIbHOE TMOHATHE PAaBHOCUIBHOCTH ypaBHEHUH, (HOPMYIHPYIOTCS U Pa3bsCHAIOTCA Ha
KOHKPETHBIX TPUMEpPAX CBOMCTBA PAaBHOCWIBHOCTH. [laeTcsl MOHATHE JIMHEWHOTO YypaBHEHHUS M
UCCJIETyeTCs BOIIPOC O YHCJe ero KopHed. B cucteme ympakHeHUH 0co00€ BHUMaHUE yIEIseTCs
PCILICHUIO ypaBHEHHI BUAA ax = b MpU pa3nuuHbIX 3HaueHHsx a u b. [Ipomomkaercs paboTa mo
(GOpPMHPOBAHHUIO Y yYalIUXCS YMEHHS HCII0JIb30BaTh alnapar ypaBHEHUH KaK CPECTBO ISl peILICHHS
TEKCTOBBIX 3aJa4. Y pPOBEHb CII0)KHOCTH 33/1a4 3/IECh OCTAETCs TAKUM K€, KakK B 6 Kiacce.



N3yueHne TeMbl 3aBepIIAETCS O3HAKOMIIEHUEM YUALUXCS ¢ IPOCTENUIIIMMU CTATUCTHUECKUMU
XapaKTEePUCTUKAMM: CPETHUM apu(PMETHUECKUM, MOJIOH, METMAHO, pa3MaxoM. Yyaluecs J0IKHbI
YMETh MCIIOJIb30BaTh 3TH XapaKTEPUCTUKH JIJIsl aHAIIN3A PSJIa TaHHBIX B HECIIOKHBIX CUTYAIHX.

2. CreneHb ¢ HATYPAJbHBIM MOKA3aTeJIEM.
CreneHb ¢ HATYpaIbHBIM TI0Ka3aTeNeM U ee cBoicTBa. OnHowieH. Oynkimu y = X%, y =
x® u ux rpaduKu.

Ocnosnasi yenb — BHIPAOOTaTh YMEHWE BBHINOJHATH JCUCTBUS HaJ CTENEHSAMH C
HATYpPaJIbHBIMH [TOKA3aTEISIMHU.

B naHHOW Teme naercs ompeneneHue CTENEHM C HAaTypalbHBIM IoKazaTeneM. B kypce

MaTeMaTHKHU O KJlacca ydaliuecs YK€ BCTPeUalnCh C IPUMEpaMU BO3BEJCHUS YHCEN B CTENECHb. B
CBSI3U C BBIYHMCIICHHEM 3HAUYEHUI CTemeHW B 7 Kiacce JaeTcsl TPEACTaBICHUE HAXOXKICHUH
3HaYeHUH CTENeHHM C I[OMOIUBI0 KaJbKyJasTopa. PaccmarpuBaroTcsi CBOICTBa CTENEHU C
HaTypaJbHbIM IOKa3areneM. Ha npumepe noka3aTenbCTBa CBOWCTB CTEIEHU ydalllUecs BIEPBbIE
3HAKOMSATCS C JIOKa3aTelIbCTBAaMM, INPOBOAMMBIMHA Ha aireOpamdeckoMm wmarepuaine. CBoiicTBa
CTETIEHH C HATYPaJIbHBIM ITOKA3aTEIIEM HAXOAIT IPUMEHEHHE IPU YMHOXXEHUH OJHOWIECHOB W
BO3BEJICHUU OJHOYICHOB B cTeneHb. [Ipy HaXOXIeHMH 3HAUYE€HUM BBIPAXKEHUH, CoAepKallux
CTEIeHH, 0c000e BHUMaHHE CIIeyeT OOpaTHTh Ha MOPSIOK JeHCTBUI.
Paccmotpenne GyHKIHMI y = X2, y = X° 1103BOJIAET TIPOJOIKHTE paboTy Mo (hOPMUPOBAHHUIO
YMEHUH CTpOUTh M 4YuUTaTh Ipapuku (yHKIMHA. BaxkHO 0OpaTHTh BHUMAHUE Yy4alllUXCs Ha
ocoGeHHOCTH rpaduka (GyHKIMH y = X°: rpaduk MPOXOAUT ¥epe3 Hayalo KoopauHat, ock Oy
SIBIISIETCS €r0 OChI0 CHMMETPHUH, TpaUK pacIoio’keH B BEPXHEH MOITYTIIOCKOCTH.

YMmenue ctpouth rpaduxu dyHkuuit y = x2 u y = x3 ucrnonbsyercs 11s 03HAKOMJICHHUS
yJaiuxcs ¢ rpaguyeckium cnocoOoM peleHHsl ypaBHEHUH.

3. MHoro4/jeHsl.

Muorounes. CiiokeHue, BEIMUTaHNUE U YMHOKEHHUE MHOTOWICHOB. Pa3iioskeHre MHOTO4JICHOB Ha
MHOHTEJIH.

OcnosHas yeib — BBIPAOOTaTh YMEHHE BBHINOJNHATH CIIOKEHUE, BBIYMTAHHE, YMHOXXEHHUE
MHOTOYJICHOB U Pa3JIOKEHNE MHOTOYJICHOB HA MHOHUTEJIH.

JlanHass Tema wurpaet (yHIAMEHTAIBHYIO pOIb B (OPMHPOBAHWU YMEHHS BBITIOIHATH
TOKICCTBEHHBIE  IMpeoOpa3oBaHWsl  anreOpandeckux  BelpakeHuH. dDopMmupyemble  311eCh
(dbopmabHOOTIEpATHBHBIE YMEHHSI SIBJISTFOTCSI ONOPHBIME TIPY N3YUEHUH ACHCTBHUH C PalliOHATBHBIMA
IpoOsSMU, KOPHSIMHU, CTETICHSIMH C PAIlHOHATEHBIMHU TIOKA3aTEIISIMU.

W3yueHnne TeMbl HauyMHAETCs C BBEACHHUS TOHATHM MHOTOYJE€Ha, CTaHJApTHOIO BHJA
MHOTO4JIEHa, CTeNeHN MHOrowieHa. OCHOBHOE MECTO B 3TOM TeMe 3aHMMAIOT aJlTOPUTMBbI ACHCTBUI
C MHOTOWIEHaMH — CJIO’KE€HHE, BBIYUTAHHWE M YMHOXKEHHUE. Ydyalruecs JOJKHbI MOHMMATh, YTO
CYMMY, Pa3HOCTb, IPOU3BEJCHNE MHOTOWIEHOB BCET/Ia MOYKHO INPEJICTaBUTh B BHJI€ MHOIOYJICHA.
JIeWCTBUS CIIOKEHMsI, BBIUMTAHMS M YMHOXXEHUS MHOTOYJICHOB BBICTYNAIOT KaK COCTABHOM
KOMIIOHEHT B 3a/laHUsX Ha mIpeoOpa3oBaHUs LeENbIX BbIpakeHH. IlosTomy HenenecoobpaszHo
NEepeXOoAUTh K KOMOMHUPOBAHHBIM 33aJJaHUAM IPEXK/IE, YeM YCBOEHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHMMaHUE B 3TOM TeMe YAENseTcsl pa3jiokKEeHHWI0O MHOTOWIEHOB HAa MHOXHTEIH C
MOMOIIIbI0 BBIHECEHHMsSI 3a CKOOKM OOIIero MHOXHTEIS M C TOMOUIbI0 TPYIIHPOBKH.
CooTBeTcTBYIOIIKE MPe0oOpa30BaHUs HAXOAT LIMPOKOE MPUMEHEHHE Kak B Kypce 7 Kjacca, Tak U B
MOCTIEIYIOIUX KypcaxX, 0COOEHHO B ICHCTBHSIX C PAIIHOHAILHBIMHU IPOOSMH.

B nmanHON Teme yuammecss BCTPEYAIOTCS C MPUMEPaMHU HCIOIB30BAaHUS PAacCMAaTPHBACMBIX
npeoOpa3oBaHUH MPH PEIICHUH Pa3HOOOPa3HBIX 33/1a4, B YaCTHOCTH NIPU PEIICHUH YpaBHEHUH. JTO
MO3BOJISIET B XOJI€ M3YUYEHHsS] TEMbI TPOJOIDKUTH PadOoTy Mo (OPMHPOBAHUIO YMEHHS pPeliaTh



YPAaBHEHHUsA, a TAKXKe pellaTh 3aJayd METOAOM COCTaBJICHUs ypaBHEHWMM. B 4ucio ynpaxxHeHui
BKJIIOYAIOTCS HECJIOKHBIE 3aJJaHMsI Ha JOKa3aTEIbCTBO TOXKIECTBA.

4. ®opMyJibl COKPALEHHOT0 YMHOKEHMS.

Dopmymnsl (a + b)? = a® + 2ab + b?, (a £ b)® = a® £ 3a°h + 3ab®> £ b°, (a £ b) (@®> + ab + b?) = a°
+b3. [Ipumenenue HopMyIl COKPAIIEHHOTO YMHOKEHHUS B IPE0OPA30BAHUAX BHIPAKEHHIA.

OcnosHnas yenrb — BbIPAOOTaTb YMEHHUE NPUMEHATH (POPMYJIbl COKPAILEHHOIO YMHOKEHHS B
IpeoOpa30BaHUAX LIETbIX BBIPAXKECHUH B MHOTOUJIEHBI U B Pa3J10)KEHUU MHOT'O4JICHOB HA MHOYKUTEIIH.

B nanHOl Teme mpopospkaercs pabora 1o (pOpPMHUPOBAHUIO Y YYAlUMXCS YMEHHs BBIIOJIHATH
TOKIECTBEHHBIE MPeoOpa3oBaHMs LENbIX BbIpakeHUH. OCHOBHOE BHMMAaHHE B TeME YJEIsAeTCs
dopmynam (a - b) (a + b) = a?- 0%, (a = b)? = a* + 2ab + b?. Yuammecs T0IKHBI 3HATh TH GOPMYIIBI
U COOTBETCTBYIOIIME CIIOBECHBIE (POPMYIMPOBKHU, YMETh IPUMEHSTh UX KaK «CJI€BA HAIpaBo», TaK U
«cIIpaBa HaJIEBOY.

Hapsiay ¢ yka3aHHBIMH pacCMaTpHBAIOTCA Takke popMyinsl (a £ b)® = a®+ 3a°b + 3ab®> £ b3, a® +
b® = (a £ b) (@*> + ab + b?). OnHAKO OHM HAXOAAT MEHbIIee IPHUMEHEHHE B Kypce, II03TOMY He
CIIeyeT U3JUILHE YBIEKAThCs BBIIOJHEHUEM YIIPAKHEHUH Ha UX UCIOJIb30BAHHUE.

B zaxirounTenbHOM YacTM TEMbl paccMaTpUBAETCsl IMPUMEHEHHE pPa3iIMuYHbIX MPHUEMOB
pa3OKEHUSI MHOTOWICHOB HAa MHOXKHTENM, a TaK)Ke MCIOJIb30BaHHE NpPeoOpa3oBaHUM IENbIX
BBIPAXEHUH JUIs pellIeHHs LIMPOKOTo Kpyra 3a/1ad.

5. ®dynkuuu.

Oynkuus, o0nacTe onpeneneHus (QyHKUuU. Bpruucnenue 3HadueHuil GyHKIMu 1mo Qopmyie.
I'paduk Gynkuuu. [Ipsimas mponopuroHanbHOCTH U ee Tpaduk. JInneliHas GyHKIus U ee rpaduk.

OcnosHas yenp — 03HAKOMUTH y4allluXcs C BKHEHIIMMU (DYHKIIMOHAJIBHBIMU MOHATUSAMU U C
rpaduKaMu MpsiMOM MPOMOPIUOHAIBHOCTH U TMHEHHON (DYHKIIMHU O0ILEero BUA.

JlaHHas Tema sIBJseTCA HayaJlbHBIM 3TAllOM B CUCTEMATHYECKOM ()yHKIIMOHAIBbHON MOATOTOBKE
yyamuxcs. 37ech BBOJATCS Takue MOHATUSA, KaK (YHKIMS, apryMeHT, 00JacTh ONpeaeNeHHs
¢byHkuy, rpadpuk GyHKIMN. OYHKINS TPAKTYeTCs KaK 3aBUCUMOCTh O/THOM IEPEMEHHO OT APYTOi.
VYyamuecss moiy4aroT NepBOE IMpeacTaBieHHe O crnocobax 3anaHus ¢(yHKuuu. B naHHOU Teme
HayMHaeTcs paboTa Mo (GOPMHUPOBAHUIO Yy y4alIMXCSd YMEHMH HaXOAWUTh MO (GopMysie 3HAYCHHE
(GYHKIIMH 110 U3BECTHOMY 3HAUEHHUIO apTyMEHTAa, BBIIOJIHATD TY K€ 3a/1ady 10 rpaduKy U pemaTs 1o
rpaduky oOpaTHYyIO 3a/1a4y.

OyHKIMOHANbHBIE MOHATHS MOJY4YalOT CBOI KOHKPETH3AMIO IPH HW3YYEHUU JIMHEHHON
(GYHKIIMM M €€ YacTHOTO BUJa — MPSAMOM MPONMOPLHOHAIBHOCTH. YMEHUS CTPOUTb M YHUTaTh
rpaduku 3TUX (QYHKIMH IIMPOKO HCHOJB3YIOTCS KaKk B CaMOM Kypce anredpbl, Tak U B Kypcax
reoMeTpuu M (QU3MKHU. Yyaliuecs TOJDKHBI MOHUMAaTh, Kak BIMAET 3HaK Kod(p@uuueHTa Ha
pacnosokeHne B KOOPIAUHATHOM TIOCKOCTH Tpaduka GyHKImu y = kx, rae u K # 0, kak 3aBUCHT OT
snadyenuii K u b B3anmuoe pacnosnoxenue rpapukoB AByX QyHKIHI Buaa y = kx + b.

dopmupoBaHue BceX (QYHKIMOHAIBHBIX MOHATHI U BBIPA0OOTKA COOTBETCTBYIOUIMX HABBIKOB, a
TaKXe HM3Y4EeHUE KOHKPETHBIX (YHKUIUH COMPOBOXKIAIOTCS PACCMOTPEHHUEM MPHUMEPOB PEATbHBIX
3aBUCUMOCTEH MEXy BEIMYMHAMH, YTO CHOCOOCTBYET YCHUJICHHIO NMPUKJIAJHOW HAINpPaBIEHHOCTH
Kypca anreopsl.

6. Cucrembl THHEHHBIX YPABHEHHH.

Cucrema ypaBHeHMi. Penienue cucteMsl AByX JINHEWHBIX YPABHEHUH C JBYMS IIEPEMEHHBIMU U
€ro reoMeTpuyeckas MHTeprpeTanus. Pemenne TeKCTOBBIX 3a/lad METOJIOM COCTaBIIEHUS CHCTEM
YpaBHEHUM.

OcHogénas yenb — 03HAKOMUTH YYalIUXCs CO CIOCOOOM pelIeHHs CUCTEM JIMHEHHBIX YpaBHEHUN
C ABYMs MEpEeMEHHBIMHU, BbIPA0OTaTh YMEHHUE pellaTh CUCTEMbl YPaBHEHUW U MPUMEHSTh UX MpU
pELIEHNH TEKCTOBBIX 3a/1a4.



N3ydyeHue cucteM ypaBHEHUH paclpeneisercss Mexay Kypcamu 7 u 9 kmaccoB. B 7 kmacce
BBOJIUTCS MMOHATHUE CUCTEMBI M PACCMATPUBAIOTCSI CUCTEMbI JINHEUHBIX YPaBHEHUM.

N3noxenne HaUMHAETCS ¢ BBEJACHUS NOHATHUS «JIMHEHHOE YPABHEHUE C JBYMS IIEPEMEHHBIMU.
B cucremy ynpaxxHeHU BKIIFOYAIOTCS HECIIOXKHBIE 3aIaHUSI HA PEIICHUE JIMHEMHBIX YPAaBHEHUU C
JBYMS IIEPEMEHHBIMU B LIEJIbIX YUCIIAX.

dopmupyeTcss yMeHHE CTPOMTh Tpaduk ypaBHeHus a + by = ¢, rne a # 0 wiu b # 0, npu
pa3iMyYHbIX 3HAUECHUAX a, b, c¢. BBenenue rpaduueckux oOpa3oB JaeT BO3MOXKHOCTh HArJISIHO
HCCIEA0BAaTh BOMNPOC O YHCIE PEIIEHWH CHUCTEMBl [BYX JIMHEMHBIX YPAaBHEHUH C JBYMs
[IEPEMEHHBIMHU.

OcCHOBHOE MECTO B JaHHOM TeMe 3aHMMAET WU3Y4YEHUE AITOPUTMOB PEIIEHUS CUCTEM JBYX
JUHEHHBIX YpaBHEHHM C JBYMsI MEPEMEHHBIMU CIIOCOOOM IMOACTAaHOBKH U CIIOCOOOM CIIOKEHUSI.
BBenenue cuctem MO3BOJISIET 3HAYMUTENBHO PACIIMPUTh KPYr TEKCTOBBIX 3aJlay, pElIaeéMbIX C
MOMOMIBIO anmapata anreopsl. [I[ppumeHeHue cucTem ynpoIaer npolecc nepeBo/ia JaHHbIX 3a1a4u C
OOBIUHOTO SI3bIKA HA SI3BIK YPABHEHUIA.

7. IloBTOpEHME.
OcHosnas yenw. [1oBTOpUTD, 3aKpenuTh U 00001KUTh OcHOBHBIE 3YH, mony4yenHsie B 7 Kiacce.

8 kiacce

1. PanmonanbHble apo0du. PannonanbHas 1poOb. OCHOBHOE CBOWCTBO JIpOoOM, COKpalIeHHE
npoOeit. ToxaecTBeHHbIE NpeoOpa3oBaHMs palMOHAIBHBIX BblpakeHUH. DyHKUUA y=Kk/X U ee
rpaduxk.
Ocnosnasi yenb — BbIpaOOTaTb yMEHHE BBINOJIHATH TOXKAECCTBEHHBbIE IPeoOpa3oBaHUs
palOHaIbHBIX BhIPAXKEHUH.
Tak kak IeHCTBUS C pallMOHATIBHBIMU APOOSIMU CYILIECTBEHHBIM 00pa30M OIUpPArOTCs Ha JEHCTBUS C
MHOTOYJIEHAMH, TO B Ha4aje TeMbl HEOOXOAMMO IMOBTOPUTH C YHALTUMUCS MIPEOOPa30BaHUS IIEIIbIX
BBIPA)KCHU.
I'maBHOE MecTO B JIaHHOM TeMe€ 3aHMMAIOT AJTOPUTMbI JEUCTBUN ApoOAMHU. Ydaluecs: JOKHBI
MIOHUMATh, YTO CYMMY, Pa3HOCTb, IPOM3BEICHUE U YACTHOE JIpo0el Bcerjga MOKHO MPEICTaBUTh B
Buje npobu. IlpuoOperaeMble B JaHHOW TeME YMEHMsI BBINOJHATH CIOKEHUE, BBIYMTAHUE,
YMHOXKEHUE U JIeIeHHe JpoOel SBIAIOTCS OMOPHBIMHU IMPEOOpPa30BAHUAX IPOOHBIX BBIPAXKEHHII.
[loatomy wuM cienyer ynaenutb ocobOoe BHHMMaHMe. HernenecooOpa3HO NepexoauTh K
KOMOWHHUPOBAHHBIM 33/1aHUSIM Ha BCe JEHUCTBHS C IPOOSMH MPEX/e, ueM Oyay YyCBOSHBI OCHOBHbBIE
aITOPUTMBL. 3a7laHusl Ha BCe JEHCTBHS C JPOOSIMH HE JIOJDKHBI OBITh M3JIMIIHE TPOMO3IAKUMH U
TpynoeMkumHu. Ilpu HaxoxeHUH 3HaYeHuil qpolelt JaroTcs 3afaHus Ha BBIYMCICHUS C MOMOILBIO
KaJIbKYJIATOpa. B 1aHHON TeMe pacIMpsIOTCSA CBEJEHUSI O CTaTUCTHUUYECKUX XapaKTEpPUCTHUKAaX.
BBoauTcs mNOHATHE CPENHErO FApMOHMYECKOTO Psi/ia OJOKUTENBHBIX uncell. M3yuenne Temsl
3aBepIIaeTCs PACCMOTPEHUEM CBOMCTB rpaduka GyHKIUU Y=K /X .

2. CteneHs ¢ HeJbIM NMOKa3aTeaeM. JJIeMEHThI CTATHCTHKH.
CreneHsb ¢ 1eNbIM [TOKa3aTeseM U ee cBoicTBa. CtanaapTHbIN BU uncia. HauanbHble cBefieHus 00
OpraHM3alMK CTATUCTUYECKUX MCCIEA0BAHNM.
OcnosHas yenb — BbIPaOOTaTh YMEHUE NMPUMEHATH CBOWCTB, CTENEHU C LIEJBIM IOKa3aTesieM B
BBIUUCIICHUSIX M IpeoOpa3oBaHUsAX c(HOpMUpPOBaTh HayaldbHbIE MPEJACTaBICHUS O cOoOpe u
IPYNIHUPOBKE CTATUCTUUYECKUX JTAHHBIX, UX HAIJISITHON MHTEPIPETALIUH.
B sT0it TeMe hopMynupyroTcs CBOMCTBA CTEMEHHU C IIeJIBIM MOoKa3aTeneM. MeToj 10Ka3aTenbCTBa
ITHX CBOMCTB ITOKa3bIBA€TCSl HA NMPUMEPE YMHOXKEHHS CTENEHEW C OJUHAKOBBIMH OCHOBAaHUSIMHU.



JlaeTcs OHATHE O 3allMCH YKCIIA B CTAaHAAPTHOM BuE. [IpuBOASTCS IpUMEPBI UCIIOJIB30BAHUS TAKOU
3amucH B (pU3KKe, TEXHUKE U APYTHX OOJIACTIX 3HAHUM.
VYyamuecs Moxy4aioT HadyaJlbHbIE TPEACTABICHUS 00 OpPraHU3aluU CTATUCTUYECKUX UCCIICIOBAHUM.
OHM 3HAKOMSTCS C TOHATUSAME FeHEPabHON U BBIOOPOYHOM COBOKYIMHOCTH. [IpuBOASTCS IpUMEpHI
NPEJCTaBICHUS CTAaTHCTUYECKUX JaHHBIX B BHAE TaONMII YacTOT M OTHOCHTEIBHBIX YacTOT.
VYyamumcs npeuiararoTcs 3aaHus Ha HaXOXJIEHUE IO TalJMIE 4acTOT TaKUX CTaTUCTHYECKHX
XapaKTepUCTHK, Kak CpeaHee apudmeTrndyeckoe, Mona, pasmax. PaccmarpuBaercs BOIpOC O
HarsiIHOM  MHTEpIIpeTaluy CTaTUCTUYecKOM uHGpopMmauuu. M3BecTHblE ydalmumcs CrocoObl
HarJsiIHOTO TPEJICTABICHUS] CTaTUCTUYECKMX MAAaHHBIX C IIOMOLIBIO CTOJOYATBIX M KPYIOBBIX
JyarpamMm pacIIUpsIOTCS 3a CYET BBEICHUS TaKUX ITOHATHH, KaK IIOJUIOH U TUCTOrpaMMa.

3. KBagpaTHble KOpHH.
[TonsiTre 00 MpparoHaNbHBIX Yncaax. OOmue CBeACHMS O JeHCTBUTENBHBIX Yiciax. KBaapaTHbIi
KopeHb. [loHSATHE O HaXOXKIEHHHM NPHUOIMKEHHOTO 3HAYeHHs KBajapaTtHoro kopHsa. CBoiicTBa
KBaZI\I}aIHHX kopHel. [IpeoOpa3oBanusl BbIpaXKeHH, CoAepKaIUX KBaJApaTHble KOpHU. DYHKIUS
=V/X, ee cBOiicTBa U rpaduk.
OcHoénas yenb — CUCTEMaTU3UPOBATh CBEACHUS O PALIMOHAIBHBIX YKCIaX U JaTh MIPE/ICTaBICHHE
00 HMppanMOHATIBHBIX YHCIAX, PACHIMPHUB TEM CaMbIM IOHATHE O 4YHCIE; BBIpabOTAaTh yMEHHUE
BBITNIOJIHATH NPpeo0pa30BaHus BbIPAXKEHUN, COJEPKAIINX KBaIpaTHbIE KOPHHU.
B naHHOM TeMme ydamuecs MOJIy4arOT HAdajabHOE NPEICTABICHUE O IOHATHUM JEHCTBUTEIBHOTO
yucaa. C 3Tol 11e71b10 0000IAI0TCs U3BECTHBIEC YYaIlUMCS CBEICHHSI O PAallMOHAJIbHBIX uucnax. s
BBEJICHUS IIOHATHS UPPALMOHAIBLHOTO YMCJIA UCIIOIb3YETCS HHTYUTUBHO IPEJCTABIEHUE O TOM, YTO
KOKIBIA OTPE30K MMEET JJIMHY M MOTOMY KaKJOW TOUKE KOOPAMHATHOMW IPSIMONM COOTBETCTBYET
HeKoTopoe uuciio. [lokaspiBaercs, 4To CyIIECTBYIOT TOUKH, HE UMEIOLIME pallMOHAIBHBIX a0cIuce.
IIpu BBeeHNY IOHATHS KOPHS [TOJIE3HO 03HAKOMUTH YUAIIUXCS ¢ HAXO0XKACHUEM KOPHEH C TOMOLIBIO
KaJIbKYJISTOPA.
OCHOBHOE BHMMaHHE YJENSeTCs] MOHATHIO apu(PMETHUEeCKOro KBaJpaTHOI'O KOPHS M CBOWCTBAM
apumMeTHyecKuX KBaJIpaTHBIX KOpHEH. Jl0Ka3bIBalOTCS TEOPEMBI O KOPHE U3 ITPOU3BEIECHHUS U Ipo0H,
a TaK)Ke TOXKIECTBO \/;2: | a | , KOTOpbIE MOIY4aloT IPUMEHEHHE B TPE0OPa30BAHUAX BBIPAKEHUH,
CoJIepKaIMX KBAJApPaTHBIE KOPHM. CreunanbHOe BHUMaHHE yaeNsSeTcsl  —a-
OCBOOOXKJICHUIO OT HPPAILIMOHAILHOCTH B 3HAMEHATeJ e JpoOU B BRIpAKEHUX BUIA ,f b, \/I) +\/g c
YMmenue npeoOpa3oBbIBaTh BBIPAKEHUS, COJAEpPIKAIINE KOPHH, YacTO HCIOJIb3YEeTCs Kak B CaMOM
Kypce anredpsbl, Tak U B Kypcax T€OMEeTpuH, alireOpbl U Havasl aHaIu3a.
[Iponomxaercas pabota 1O  pa3BUTHIO  (PYHKIMOHAIBHBIX  TPEACTABICHUN  ydaluxcs.

PaccmatpuBarotcst QyHKUIUsS 0= ‘[; , ee cBoiictBa u rpaduk. [lpu u3zydyeHun QyHkuuu yﬁ/_x
TTOKa3BIBACTCS € B3aMMOCBA3b ¢ QYHKIHEH y = X2, T1e X > 0.

4. KBanparHbie ypaBHeHHusI.

KBanpatHoe ypaBHenne. @opMyna KOpHEW KBaJIpaTHOrO ypaBHeHUs. Pelenue pannoHambHbIX
ypaBHeHul. PemeHne 3amad, NOPUBOAAIIMX K KBAJAPAaTHBIM YPABHEHUAM M IPOCTEUIINM
paloOHaIbHBIM YPaBHEHUSIM.

Ocnosnas yenb — BBIPAOOTaTh YMEHHs pellaTh KBaJpaTHbIC YpPaBHEHUS W MPOCTEHIIMe
palOHaIbHBIE YPABHEHUS U IPUMEHATh UX K PEIICHUIO 3a/1a4.

B Havane TeMbl NpUBOAATCA NPHUMEPHI PELICHUS HEMOJHBIX KBaJpaTHBIX YpPAaBHEHUH. OTOT
MaTepuan CUCTEMAaTU3UpyeTcs. PaccmaTpuBaroTCs aJrOPpUTMBl PEIIEHMs] HEMOJHBIX KBaJApaTHBIX
YPaBHEHUI Pa3IM4YHOrO BUJA.

OCHOBHOE BHIMaHHE CIIeIyeT y/IeIUTh PEIIEHNI0 YpaBHEHNH BiIa ax> +bx + ¢ =0, rne a # 0, ¢
UCTIOJIb30BaHUEM (hopMyIibl KopHel. B nanHoi Teme ywamuecs 3Hakomstes ¢ Gpopmynamu Buera,



BBIPQXAIOMIMMH CBSI3b MEXAY KOPHSIMH KBaJpaTHOTO ypaBHEHHs U ero koddduumentamu. OHU
WCITOJIB3YIOTCS B JAJIBHENIIIEM IPH 1I0KA3aTEIbCTBE TEOPEMBI O PA3JI0KEHUHN KBAJAPATHOIO TPEXWIICHA
Ha JINHEHHBIE MHOKUTEH.

VYyaiuecs: OBIageBalOT CIIOCOOOM pPELICHUS APOOHBIX PalMOHAIBHBIX YPaBHEHUN, KOTOPBIH
COCTOUT B TOM, YTO PELICHHUE TAKUX YPABHEHHI CBOAMTCS K PEUICHUIO COOTBETCTBYIOLIMX LEJBIX
YPaBHEHUH C NIOCIIEYIOIIUM UCKIIOYEHHEM IIOCTOPOHHUX KOPHEM.

N3yueHne naHHOW TeMBI TIO3BOJSAET CYIIECTBEHHO pPAaCIIMPUTh ammapar ypaBHEHUH,
UCIIOJIB3YEMBIX IS PEIIEHUS] TEKCTOBBIX 3a/au.

5. IloBTOpEHHe.
Ocnosnas yenw. I1oBTOpUTD, 3aKpenUTh U 00001KUTh OcHOBHBIE 3Y H, mosrydennsie B 8 kiacce.

9 kiacc
1. HepaBeHcTBa.

UucnoBble HepaBeHCTBA U UX CBOWCTBA. llouneHHOE ClIOKEHHE M YMHOXEHUE YHCIOBBIX
HEpaBeHCTB. JIMHEHbIE HEPABEHCTBA C OJHON EPEMEHHOM U UX CUCTEMBI.

OcHoénas  yenb — O3HAKOMUTD YHalllMXCsl C IPUMEHEHUE: HEPABEHCTB /ISl OLICHKH 3HAYEHUH
BBIpQXXCHHH, BbIPa0OTAaTh YMEHHE pellaTh JIMHEWHbIE HEPABEHCTBA C OAHOW MEPEMEHHOW M UX
cuctembl. CBOICTBa UMCIIOBBIX HEPABEHCTB COCTABJISIOT Ty 0a3y, Ha KOTOPOW OCHOBAHO PELICHHE
JIMHEVHBIX HEPABEHCTB C OJHOM MEPEMEHHOH. Teopembl O MOWIEHHOM CJIOKEHUU U YMHOXKEHUHU
HEpPaBEHCTB HAaXOJUTh IMPUMEHEHUE IMPHU BBHINOJHEHUU MPOCTEHIIMX YHIPaKHEHUH Ha OLEHKY
BBIpQXEHHUI IO METOAYy TpaHull. BBomasATCs MOHATHS aOCOIMIOTHOW MOTPEIIHOCTH U TOYHOCTH
NpUOIMKEHNS, OTHOCUTEIbHOW MOTPEIIHOCTU. YMEHMsI MPOBOJUTH JEAYKTHUBHBIE PACCYKICHUS
IIOJIy4arOT PAa3BUTHE KAaK IPH JOKA3aTeJbCTBAX YKA3aHHBIX TEOPEM, TaK U IPU BBIIOJHEHHUH
YIPa)KHEHHUI Ha JI0Ka3aTeIbCTBA HEPABEHCTB.

B cBs3u ¢ penieHneM JIMHEMHBIX HEPABEHCTB C OJHOM NIEPEMEHHO: 1aeTCs MMOHATHE O YACIOBBIX
POMEXKYTKaX, BBOJAATCS COOTBETCTBYIOIIME Ha3BaHUS M 00O3HaueHusA. PaccMOTpeHHIO cuctem
HEPaBEHCTB OJHOW IIEPEMEHHOM MPEAUIECTBYET O3HAKOMIICHME Y4YallUXCAd C IOHATHAMU
nepeceyeHust U 00beTMHEHNSI MHOXKECTB.

[Ipn penieHMM HEpPABEHCTB MUCIOJIB3YIOTCS CBOMCTBA PAaBHOCHUIIBHBIX HEPABEHCTB, KOTOPBIE
Pa3bICHAIOTCS HAa KOHKPETHBIX MpuMepax. Ocoboe BHUMaHHE CIelyeT YAEIUTh OTpaboTKe yMEHUs
pelaT mpocTeiIe HepaBeHCTBa BHIa ax > b, ax < b, 0CTaHOBUBIIUCH CIIEIIMATHHO HA ClTydae, Koraa
a<o.

B »TOM TEME paccMaTpHBAETCS TAKXKE PEIICHHE CUCTEM JBYX JIMHEMHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM, B YaCTHOCTU TaKUX, KOTOPBIC 3alIMCaHbI B BUJE ABOWHBIX HEPABEHCTB.
2. KBaaparnunasi pynkuoms.

Oyukuus. CoiictBa (yHkuuit. KBagpaTHeiii TpexuieH. Pa3noxeHne KBagpaTHOTO TpeX4ieHa Ha
muokuTenn. dynkius y = ax? + bx + ¢, ee cBoiicTBa u rpaduk. CTeneHHas (yHKIH.
OcnosHasi yenb — pacIIUPUTh CBEICHUS O CBOMCTBAaX (DYHKIMI, O3HAKOMHUTH YyYalluxcs CO
CBOWCTBaMHM U TpaUKOM KBaJpaTHUHON (HyHKIHMH. |
B nauane TeMbl cucreMaTH3UpYyIOTCs cBeleHHs O (QyHKIMAX. [IOBTOPSIOTCS OCHOBHBIEC MOHSTHS:
(byHKIHUSA, apryMeHT, 00J1acTh ornpeeneHus GyHKIuy, rpaduk. /laroTcs MOHATHS O BO3PAaCTaHUU U
yObIBaHUM  (DYHKIMM, IPOMEXKYTKAX 3HAKOMOCTOSHCTBA. TeM  caMbIM co3jaeTrcs 0asza i
YCBOCHMSI CBOMCTB KBIPAaTUYHOM M CTENEHHOHN (DYHKIMIA, a Taloke JUIs AajdbHEWIIero yriyOneHus
(YHKIIMOHATBHBIX MPECTaBICHUN MPU U3YUEHUH Kypca alreOphl U Havasl aHau3a.

[ToArOTOBUTENBHBIM LIATOM K HM3YYEHHIO CBOMCTB KBaJpaTHMYHOW (DYHKIUU SIBISETCA TaK Ke
pPacCMOTpPEHME BOIPOCa O KBAAPATHOM TPEXUIEHE U €r0 KOPHSIX, BBIJCICHUH KBaapaTa JIByWICHA U3
KBaJPAaTHOI'O TPEXUJIEHA, PA3JIOKEHUU KBAIPATHOTO TPEXUWICHA HA MHOKUTENH.



U3ydenue KBaApaTHYHON (YHKIMHM HAYUHAETCS C PACCMOTpeHUs (DYHKIMM y = ax?, ee CBOMCTB H
ocoOeHHOCTeH rpaduka, a TakKe IPYTuX YaCTHBIX BUI0B KBaAPATHUHON GYHKIUU — YHKUIUHN y =
ax?+b, y=a (x - M)?. DTH cBeIeHUs UCTIONB3YIOTCS IPU U3Y4EHUH CBOKCTB KBAAPATHUHOM QyHKIIHH
o6miero Buia. BaxHo, 4To6b! yuaniuecs MOHsIIH, 4To rpaduk (yHKIHU y = ax2 + bxX + ¢ MOXkeT GbITh
nonyden u3 rpaguka QYHKIMM y = ax’ ¢ HOMOIIBIO JBYX HapaIelbHbIX IEpPeHoCcoB. IIpuembl
nocTpoenus rpaguka GyHKIUK y = ax> + bx + ¢ 0TpabaThIBalOTCSA HAa KOHKPETHBIX puMepax. Ilpu
3TOM 0c000€ BHHMAaHHE CJEIyeT YIeNIUTh (HOPMHUPOBAHMUIO Y YYAIUXCS YMEHUS YKa3bIBaTh
KOOp/AMHATHl BEPIIUMHBI Mapadojbl, €€ OCh CHMMETPHH, HalpaBlieHHE BeTBeH mnapabonbl. [lpu
M3YyYEHHUH STON TeMBbI JajbHeHIIee pa3BUTHE TOIy4aeT YMEHHE HaXOAUTh 10 rpaduKy MPOMEKYTKH
BO3pacTaHMs U YOBIBaHUS (PYHKIMH, @ TAK)KE IIPOMEKYTKH, B KOTOPBIX (DYHKIHS COXpaHsET 3HAK.
VYdamuecss 3HaAKOMATCS CO CBOMCTBAMU CTENEHHON (yHKUMM y = X" NIpU YETHOM M HEYETHOM
HaTypaJbHOM IOKa3arese 1. BBogurcs nonstue kopHs n-i crenenu. OHY MOJTy4aroT IPEJCTaBICHHUE
0 HaXOKJCHUHU 3HAUYCHUH KOPHS C HOMOILBIO KAJIBKYJIATOpA, IPUYEM BbIPAOOTKA COOTBETCTBYIOIINX
yMeHuil He TpedyeTcs.

3. HepaBeHcTBa ¢ 01HOIi nepeMeHHOM
Lensie ypaBHenus. JpoOHbie paninoHaibHbie ypaBHEeHMs. HepaBeHCTBa BTOpOI CTENEHU C OJIHOM
IIEpEMEHHON. MeTOo1 MUHTEPBAJIOB.
OchosHas yenb — CUCTEMATH3UPOBATh M OOOOIIMTH CBEIACHUS O PEIICHUH IENBIX U JIPOOHBIX
paloHaIbHBIX YpaBHEHUI C 0JIHOM mepeMeHHOMN, chOpMUPOBATh YMEHUE PellIaTh HEPABEHCTBA BU1A
ax’+bx+c>0mwmax®+bx+c¢<0,rmea#0.
B 371011 Teme 3aBepiuaeTcst n3yueHUe palMOHAIBHBIX YPaBHEHHH ¢ OAHOI nepeMeHHOM. B cBs3u ¢
3TUM HPOBOJUTCA HEKOTOpoe 0000IIeHHe U yriayOjeHue cBeieHuil o0 ypaBHeHUsX. BBousarcs
MOHATHUS 1IEJIOr0 PALMOHATIBHOTO YPAaBHEHUS M €ro CTENEHH. Y4Yalluecs 3HaKOMSTCS C pelIeHueM
YpaBHEHUH TpeThEeHl CTENEHUW U YETBEPTOW CTENEHH C MOMOILBIO Pa3IoKEHUS Ha MHOXKUTEIU U
BBEJICHUS BCIIOMOTaTeIbHOM IepeMeHHOW. MeToa pelleHus YpaBHEHUM IyTeM BBEIEHUS
BCIIOMOTATENIbHBIX MEPEMEHHBIX OyleT HIMPOKO MCIIOJb30BaThCcs B JaJIbHEHIEM IMpH pPELICHUH
TPUTOHOMETPHUUECKUX, JIOTapU(PMUUECKUX U APYTUX BUAOB ypaBHEHUH.
PacimupsiroTes cBeieHus 0 peleHnH IPOOHBIX PAallMOHAIBHBIX YPAaBHEHUN. Yyaluecs 3HaKOMSITCS C
HEKOTOPbIMU CHEIMAIbHBIMU IPUEMaMH PELICHUs TAKUX YPAaBHEHUH.
dopmupoBaHIe yMEHHIl peraTh HepaBeHCTBa BUAA ax> + bx ++ ¢ > 0 wim ax®> + bx + ¢ < O, e a
# 0, oCyIlecTBISETCS C OMOPON HA CBENIEHUS O TpaduKe KBaAPATUYHON (PYHKITUH.
VYyammecs: 3HAKOMSATCS ¢ METOJOM HHTEPBAJIOB, C MOMOIIBIO KOTOPOTO PEUIAIOTCS HECIOXKHBIE
panroHaIbHbIE HEPABEHCTBA.

4. HepaBeHcTBa ¢ ABYMsI epeMeHHbIMHU

VYpaBHeHue ¢ AByMs MEpeMEHHbIMU M ero rpa¢uk. CucreMbl ypaBHEHHMH BTOpPOM CTEMEHHU.
Pemenne 3amad ¢ MOMONIBIO CHCTEM YpaBHEHHMU BTOpOMl creneHu. HepaBeHCTBa ¢ JIByMs
IIEPEMEHHBIMU U UX CHCTEMBI.
OcnosHnas yenv — BBIPAOOTAaTh YMEHHUE PELIATh MPOCTEHIINE CHCTEMBI, COJEPKAIINE YpPaBHEHHE
BTOPOU CTENEHH C JABYMS NEPEMEHHBIMHM, U TEKCTOBBIE 3a/1a4M C MOMOIIBIO COCTABIECHUS TaKHX
CHCTEM.
B nmanHON TeMe 3aBepuiaeTcs M3y4EHHE CHCTEM YPAaBHEHHMH ¢ JByMsI IepeMeHHbIMH. OCHOBHOE
BHUMAaHUE YIEJISETCS CUCTEMaM, B KOTOPBIX OJHO U3 YPaBHEHUH IEPBOU CTEIIEHHU, a IPYroe BTOPOH.
M3BecTHBIN ydarmumces crioco0 Mo ICTAHOBKY HAXOUT 3/1€Ch JalibHEHIIee MPUMEHEHHE U MTO3BOJISET
CBOAMTH PELICHNUE TAKUX CUCTEM K PELICHUIO KBaPAaTHOI'O YPaBHEHUS.



O3HaKOMJICHHE YYAIIUXCS ¢ IPUMEPaMH CHCTEM YpaBHEHH C IByMS IEPEMEHHBIMH, B KOTOPBIX 00a
YpaBHEHHsI BTOPOM CTEMEHM, JOJDKHO OCYIIECTBIATHCA C JOCTATOYHOM OCTOPOKHOCTBIO U
OrpaHUYMBATHCS NPOCTEUILIMMU IPUMEPAMH.
[TpuBneueHne M3BECTHBIX YUYalIUMCS TpaUKOB MO3BOJSET NMPHUBECTU MPHUMEPHI I'padUuecKoro
pemieHust cucreM ypaBHeHHHA. C TOMOIIbIO TpadUUeCKUX NPEACTABICHHH MOXHO HAarjsiIHO
[I0KAa3aTh YYalMMCS, YTO CUCTEMBI IBYX YPAaBHEHUH C ABYMS [IEPEMEHHBIMU: BTOPOU CTETIEHU MOTYT
UMETh OJIHO, 1IBA, TPH, YETHIPE PEILICHUS WIM HE UMETh PEIICHUN.
PazpaOoTanHblii MaTeMaTHYeCKUH amnmapar I03BOJIAET CYIIECTBEHHO pACIIMPUTh  KJIAcce
COJZIEPIKATENBHBIX TEKCTOBBIX 3aJa4, PEIIAEMBbIX C IIOMOILBIO CUCTEM YPABHEHUM.
W3ydyeHne TeMbl 3aBEPIIACTCS BBEICHUEM IOHATUN HEPABEHCTBA ABYMsI IEPEMEHHBIMU U CHCTEMBI
HEpaBEHCTB C JIByMs nepeMeHHbIMU. CBelieHHs O rpadukax ypaBHEHUH ¢ JByMs I€pPEMEHHBIMU
UCIOJIb3YIOTCSL NPU WIIKOCTPALUU MHOXKECTB PEIICHHUH HEKOTOPBIX IPOCTEHINNX HEPABEHCTB C
IBYMsI IEPEMEHHBIMU U UX CUCTEM.

5. DJieMeHTbI NPUKJIAJHOH MaTeMATHKH.

Marematnueckoe MopaenupoBanue. llpomentHsie pacuerbl. [IpuOnuKeHHbIE BBIYUCICHHUS.
OcHoBHBIE TpaBWIa KOMOMHATOpUKH. OTHOCHUTENbHAsT YacTOTa W BEPOSATHOCTH CIy4ailHOTO
coopiTus. Knaccmueckoe ompeneneHue BeposSTHOCTH. HauanmbHble CBEIEHHMS O CTaTHUCTHKE.
Ocnoénas yenp — O3HAKOMUTD YYalIUXCs C IOHATUSMU NI€PECTAHOBKH, pa3MELICHMs], COUETAHUS U
COOTBETCTBYIOLIMMU (pOopMyIamMu JJisl IOiCUeTa UX YNCIIa; BBECTH TOHSITHUSI OTHOCUTEIIBHON 4YacTOThI
Y BEPOSATHOCTU CIY4alHOrO COOBITHS.

M3yueHne TeMbl HAUMHAETCSA C PEIICHUs 3ajiay, B KOTOPBIX TPeOyeTCs COCTaBUTh T€ WJIM HHbIE
KOMOMHAIMM 3JIEMEHTOB M IMOJCYUTaTh HX 4YHCIO0. Pa3bscHseTcs KOMOMHATOPHOE IIPaBUIIO
YMHOXKEHUsI, KOTOPOE HCHOJb3YeTCsl B AajbHEWIeM NpH BbIBOAE (OpMys A IOJCYeTa 4yucia
NEPECTaHOBOK, pa3MelleHuil u couetanuid. Ilpum m3yyeHMM naHHOTO Marepuana HEOOXOIMMO
Oo0paTUTh BHMMAaHHUE YYALIUXCAd HA pazIMuue TOHATHH «pa3MelIeHHe» U «COYeTaHHey,
copMHpOBaTh Y HUX YMEHHE OIpeNeNiTh, O KaKOM BUJEe KOMOMHAIMHA uaeT peub B 3amaue. B
JAHHOW TEME YydJallluecs 3HAKOMATCS C HA4YaJbHBIMM CBEJICHUSMU U3 TEOPUU BEPOSTHOCTEH.
BBoasTcs MOHATHS «CiTy4ailHOE COOBITHEY», «OTHOCUTEIbHAS YaCTOTa», «BEPOSITHOCTh CIIy4aifHOro
coObITHs». PaccmarpuBaroTCsl CTaTUCTMUYECKHMM M KIIACCMYECKMM MOJIXOAbI K OIpPEIesICHUI0
BEPOSATHOCTH CIIy4aifHOTO cOObITH. BaskHO 00paTHTh BHUMaHHE YYaIlMXCsl Ha TO, YTO KJIACCHUYECKOE
OIpeJIeIeHUEe BEPOSITHOCTH MOYHO NMPHUMEHATh TOJBKO K TaKUM MOJEINSM peallbHbIX COOBITHI, B
KOTOPBIX BCE UCXO/BI SIBJISIFOTCS. PABHOBO3MOKHBIMH.

6. UmcioBble Moc/1e10BaATEJIbHOCTH.
YucnoBsle MOCIEe10BaTEIbHOCTH. ApudMeTnyecKas 1 reoMeTpruaeckas nporpeccuu. @opmMyiisl I-ro
YjieHa U CYMMBI MEpBBIX N YIEHOB Mporpeccuu. beckoHeuHO yObIBaroIias reoMeTpuyecKas
Iporpeccusl.
OcnosHas yenp — J1aTh TMOHATUS 00 apuU(pMETHYECKOH M TeOMETPUYECKOH MHporpeccusix Kak
YHCIIOBBIX TOCIIEOBATEIBHOCTAX 0COO0Tr0 BU/A.
IIpu u3yueHun TeMbl BBOAUTCS MOHATHE MOCIEN0BATEIIBHOCTH, Pa3bsCHAETCS CMBICI TEPMHUHA «N-i
YJIeH TI0CJIEJOBATEIbHOCTI Y, BEIPA0aThIBACTCsl yMEHHUE UCIIOIB30BaTh MHIEKCHOE 0003HaYeHHE. DTH
CBEJIEHUS] HOCST BCIIOMOTATENIbHBIA XapakTep W UCMOIb3YIOTCS Ul U3Y4YeHUs: apupMeTUIecKon u
F€OMETPUYECKON ITPOrPECCUM.
Pabora ¢ ¢opmynamu n-ro ujeHa U CyMMbI MEPBBIX I'a WICHOB MPOTPECCHI, MOMHMO CBOETO
OCHOBHOT'O Ha3HAYEHHMsI, I03BOJISIET HEOTHOKPATHO BO3BPAIIATHCS K BHIYUCIECHUSM, TOKIECTBEHHBIM
peoOpa3OBaHUAM, PEIICHUIO YpaBHEHHH, HEPABEHCTB, CUCTEM.
PaccmaTpuBaroTcs  XapakTepUCTHUECKHE CBOWCTBA apU(PMETHUECKOH U IeOMETPUYECKOU
IIPOrpecCUii, YTO TMO3BOJSET PACIIMPUTH KPYT IPEIaraéMplx 3aad.



7. lloBTOpenue (urorooe) Ocrognas yens. IIOBTOPUTH, 3aKpenuTh 1 0000IUTH OCHOBHBIE 3Y H,
MOJy4YeHHBIE B 9 Kiacce.

I[Inanupyemble pe3yabTaThbl H3yUeHHs ajaredpsbl B 7- 9 Kiacce

AnredpanyecKkue BbIpaskeHUs
BrINTyCKHHUK HAay4nTCS:

* OIIEPUPOBATH TOHATUSIMHU «TOXAECTBO», «TOXKIECTBEHHOE IMPeoOpa3oBaHME», peliaTh 3aJaud,
coJieprkarire OyKkBeHHBIEC JaHHbBIE; pad0TaTh ¢ hopMyliaMu;

¢ BBIIIOJIHATD HpCO6p330BaHI/I${ Bpra)KCHHfI, COoACpKamMUX CTCIICHU C LCJIbIMH IIOKa3aTCIsIMH U
KBaaApaTHBIC KOPHU;

* BBIIIOJIHATh TOXKJECTBEHHbIE IPEOOpPA30BaHUsl PALlMOHAIbHBIX BBIPAKEHUN HA OCHOBE IIPABMII
JeWCTBUI HaJl MHOTOWICHAMH U aNreOpandecKiuMu ApoOsSMHU;

¢ BBIIIOJHATB Pa3JI0’KCHUC MHOI'OYJICHOB Ha MHOXKHUTCIIN.
BLIHYCKHI/IK MOJIYYUT BO3BMOKHOCTb HAYUUTBCA:

* BBIIIOJIHATH MHOTOIArOBblE IIPEOOpPa30BaHUsl pPallMOHAIbHBIX BBIPAXKEHUN, NPUMEHSS LIUPOKUN
Habop croco0OB 1 PUEMOB;

* PUMEHSTH TOXKJECTBEHHBIE MPEOOPA30BAHUS ISl PEIISHHUS 3a/1a4 U3 Pa3IMYHBIX pa3/eioB Kypca.
YpaBHeHus
BrInyCKHHUK HayuuTCA:

® peiraTb OCHOBHBIC BUJbI pallMOHAJIBHBIX ypaBHeHI/Iﬁ C OI[HOﬁ HepeMCHHOﬁ, CUCTCMBI JIBYX
ypaBHeHI/Iﬁ C ABYMs IICPECMCHHBIMU,

° MMOHUMAThb YPABHCHUC KAK Ba)KHefII.Hon MaTeMaTUYCCKYIO MOACIIb JJIA OITMCAaHUA U NU3YUCHU
pa3HOO6pa3HBIX PCAIBbHBIX chyauHﬁ, peuiaTb TECKCTOBBIC 3ala1U aﬂre6paI/I‘ICCKI/IM METOAO0OM,

. NPUMEHSTh rpapuuecKe MpeACTaBIeHUs sl UCCIEIOBaHUS YpaBHEHHM, HCCIeI0BaHus U
pEeLIeHUs] CUCTEM YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:
. OBJIQJIETh CIIEHUAIBHBIMU NPUEMAaMH PELIECHUSI YPABHEHHUI U CUCTEM YPaBHEHMI; YBEPEHHO
MPUMEHSTh anmnapar ypaBHEHHUH Ui pelleHus pa3HOOOpa3HBIX 3a/ay U3 MaTEeMaTHKH, CMEXHBIX

MIPEAMETOB, PAKTUKH;

. OpUMEHATh Trpaduyeckue MpeacTaBICHHUs JUIs MCCIEJOBAaHUS ypaBHEHUH, CHCTEM
ypaBHEHUH, COAepKaNX OyKBEHHbIE KO (UIIESHTHI.



HepaBencrBa
BbInyckHUK Hay4YHUTCS:

¢ IOHUMAaTb U IMPUMCHATb TCPMHUHOJIOTUIO U CUMBOJIUKY, CBA3AHHBIC C OTHOIICHUCM HCPABCHCTBA,
CBOMCTBA YHCIIOBBIX HEPABCHCTB,

* peliath JUHEIHbIE HEPABEHCTBA C OJHOW MEPEMEHHOW M MX CHUCTEMbI; pelllaTh KBaJpaTHBIC
HEPaBEHCTBA C OMOPON Ha rpauuecKue MpeIcTaBICHHS;

* IPUMCHATH almapaTt HEPABECHCTB JIA pCHICHUA 3a1a4 U3 Pas3/IMYHbIX Pa3gcjIoB Kypca.
BBIHYCKHI/IK IIOJIY4YHUT BO3MOXKXHOCTb HAYYHUTBHCA:

* pa3HOOOpa3HbBIM  MpHEMaM JI0Ka3aTenbCcTBa HEPAaBEHCTB; YBEPEHHO IPUMEHSITh
anmnapar HEpaBEeHCTB JJI PELIEHUs pa3HOOOpa3HbIX MaTeMAaTHYECKUX 3aJad U 3ajad U3

CMCIKHBIX ITPCAMCTOB, ITPAKTHUKHU,

* IPUMEHATH Tpaduyeckre MpeACTaBICHUs Ul UCCIE0BAaHUS HEPABEHCTB, CUCTEM HEPaBEHCTB,
coiepKanux OyKBeHHbIE KO (DUITICHTHI.

Yuc10BbIe MHOKECTBA
BellTyCKHHK HayduTcs:

¢ IOHUMATb TCPMUHOJOIUIO U CHMBOJIUKY, CBA3aHHBIC C TIIOHATUCM MHOXKCECTBA, BBIIIOJHATH
OIrepal Hal MHOXKXCCTBAMU;

* HCIOJIb30BaTh HAYAJIBHBIE MPEICTABICHUS O MHOKECTBE IEUCTBUTEIIBHBIX YHCEIL.
BBIITyCKHHK ITOJIyYUT BO3MOKHOCTB:
* pa3BUBATH MPEJCTABICHUE O MHOXKECTBAX;

® pa3BUBATh NMPCACTABJICHUC O YHUCIIC U YUCIIOBBIX CUCTEMAX OT HATYPAJIIbHBIX 10 JIEHCTBUTEIIBHBIX
YHuCe; O poJIr BBIYMCIICHUH B IMPAaKTUKCE,

® pa3BUTH U YFJ'IY6I/ITI) 3HAHUA O 216C$[TI/I‘-IHOI71 3aIlInucu ﬂeﬁCTBHTeHBHBIX quceil (nepno;mquKI/Ie n
HETIePUONYECKHUE TPOOH).

DOYyHKIUHT
BrInycKHUK HayqUTCA:

* IOHUMaTh W WCIONb30BaTh (DYHKIUOHAIBHBIE TOHSITHUS, S3bIK (TEPMHHBI, CHMBOJIHYECKUE
0003HaueHUs ),

* CTPOMTH rpaUKu dJIeMEHTAPHBIX (QYHKIIMH, HCCIIE0BATh CBOMCTBA YHCIIOBBIX (DYHKIIMI Ha OCHOBE
M3YUYEHUS MTOBEICHUS UX IpahuKoB;



* MOHUMAaTh (YHKIMIO KaK BAXHEWIIYI0O MAaTEMaTHUYECKYI0 MOJETb Il OMHCAHUS IMPOIECCOB U
SBJICHUI OKPYXKAIOIIEr0 MUPA, TPUMEHATh ()YHKIIMOHATBHBIHN S3BIK JUISI OMUCAHUS U HCCIIEOBAHUS
3aBHCUMOCTEHN MeXy (PU3MUECKUMH BETHUYNHAMU;

¢ IIOHUMATh U UCIIOJIb30BaTh A3BIK HOCJIGI[OB&TG.HBHOCTCFI (TepMI/IHBI, CHMBOJIMYCCKUC 0603Ha‘ICHI/I$I)

* IPUMEHATh (QOPMYJbI, CBSI3aHHBIE C apU(DMETUYECKOW U TEeOMETPUYECKOW MpPOrpeccusiMu, U
anmnapat, copMHpOBaHHBIA MPU M3YYEHUH IPYTHX Pa3AeioB Kypca, K PEUICHHIO 33/1ay, B TOM
YHUCJI€ C KOHTEKCTOM M3 PEAIbHON KU3HU.

BbIyCKHUK TOTYYUT BO3MOKHOCTD:

* IPOBOJUTH HCCIICIOBAHMSI, CBSI3aHHbIE C HM3y4YEHHEM CBOMCTB (YyHKLUMHA, B TOM 4YHCIE C
HCIOJIb30BAaHUEM KOMIIBIOTEpPA; HAa OCHOBE TIpapuKOB H3yueHHBIX (YHKUUN CTpOUTH Oolee
CIIOHBIE TpaduKu (KyCOYHO-3aJaHHBIE, C «BBIKOJIOTHIMUY» TOUKAMHU U T.I1.);

* HCTIOJIK30BATh (DYHKIIMOHAJIBHBIE PEICTABICHUS M CBOMCTBA (DYHKIUN PEUICHUS MaTeMaTHYeCKHX
3a/1a4 U3 pa3IU4HbIX Pa3eiioB Kypca;

* pemaTh KOMOMHHMPOBAHHBIE 3a7addl C MPUMEHEHHEM (GOpMyNT N-TO YjIeHa W CYMMBI MEPBBIX N
YJICHOB apU(METUYECKOH U TEOMETPHUYECKOW IPOTPECCHid, MPHMEHSS IpH 3TOM armapar
YPAaBHEHUN U HEPABEHCTB;

*IIOHUMAThb apI/I(I)MeTI/I‘ICCKYIO H TCOMCTPHYCCKYHO IIPOrpeCCUN Kak (1)YHKI_II/II/I HAaTypaJbHOI'O
ApTyYMCHTA,; CBA3BIBATH apI/I(bMeTI/I‘leCKy'I-O IMpOrpecCuro € JIMHEUHBIM POCTOM, TCOMETPHUICCKYIO — C

HKCIIOHEHIIMAJILHBIM POCTOM.
JJIeMEHThI PUKJIATHOI MaTeMaTHKH
BeinmyckHUK HayduTCs:

® UCIIOJIB30BATH B XOAC PCHICHHUA 3aaa4 JJCMCHTAPHLIC TIPCACTABJICHUA, CBA3AHHBIC C
HpI/I6J'II/I)KéHHI>IMI/I 3HAa4YCHUSIMU BCIINYUH,

* HCIIOJIB30BATh MIPOCTEHIIINE CIOCOOBI IPEICTABICHUS U aHAJIN3a CTATUCTUUECKUX JTaHHBIX;

* HaXOJUTh OTHOCUTENBHYIO YaCTOTY U BEPOSITHOCTH CIIYy4ailHOTO COOBITHS;

* pemath KOMOMHATOPHBIE 33/1a4U Ha HaXOXKIEHHUE YKciia O0BEKTOB MM KOMOMHALIUH.

BBIITyCKHHK NIOJIyYUT BO3MOKHOCTb:

* IOHATh, 4YTO YHUCIIOBBIE JaHHBIE, KOTOpPbIE MCIIOJIB3YIOTCS JUIS XapaKTEPUCTUKH OOBEKTOB
OKpPY)KAIOIIET0 MHUpA, SBJSIOTCS TMPEUMYIIECTBEHHO NPUOIMKEHHBIMM, YTO IO 3alHCH
NpUOMMKEHHBIX 3HAUYEHUH, CO/epKaIuXCsl B MH(POPMAIIMOHHBIX HCTOYHUKAX, MOKHO CYIUTh O

IOrpeIIHOCTHU HpI/I6HI/I}KeHI/I${;

¢ IIOHATH, YTO HNOTPCHIHOCTL PE3yJibTaTa BBIYHCIICHUHI JOJKHA OBITh conusMeprumMma C NOrpCHIHOCTBIO
HCXOAHBIX JAHHBIX,



* IpUOOpECTH TIEPBOHAYAIBHBIA OMNBIT OpraHU3alMu cOopa JaHHBIX IMPHU HPOBEACHUH ONpoca
OOIIIECTBEHHOTO MHEHUS, OCYILECTBIISATh MX aHAIM3, MPEJCTABIATh Pe3ybTaThl ONpPOCa B BUJE
TaOJIULBI, TUarpaMMBl;

'HpI/IO6peCTI/I OIIBIT IIPOBCACHUIA CJ'Iy‘lﬁfIHBIX OKCIICPUMECHTOB, B TOM YHUCJIE€ C IIOMOIIBIO
KOMITBIOTCPHOI'O MOJACIIMPOBAHUSA, HHTCPIIPECTALNU UX PE3YJIbTATOB;

®* HAYYUTBHCA HCKOTOPLIM CIICHHHAJIbHBIM HpI/IéMaM pPCIICHUA KOM6I/IHaTOpHBIX 3aaad.

HopMaTHBHBbIE JOKYMEHTbI

1. ®enepanbHbI TOCYAAPCTBEHHBIN 00pa30BaTeIbHBIN CTAHAAPT OCHOBHOT'O OOIIET0 00pa30BaHMS.

2. IlpumepHble mporpaMMbl OCHOBHOTO 001ero oopazoBanus. Marematuka. (CTaHgapThl BTOPOTO
nokosieHus.) — M. : [IpocBemienwue, 2017.

3. ®opmHpoBaHHE YHUBEPCAJIbHBIX YU4E€OHBIX JIeHCTBUH B OCHOBHOMH Iikosie. Cuctema 3anaHuii /
A.I'. Acmornos, O.A. Kapabanosa. — M.: IIpocsemienue, 2016.

Y4e0HO-MeTOAMYECKUI KOMILICKT

1. AnreOpa: 7 xiacc: y4eOHHMK JUIsl ydammxcsi oOmeoOpa3oBaTelbHBIX yupexaeHui / A.Tl.
Mepznsk, B.b. [lononckuii, M.C. SIkup. — M. : Benrana-I'pag, 2017.

2. Aunrebpa: 7 knacc: IMAaKTHYECKUE MaTepualibl : COOPHUK 3a7jau M KOHTPOJIbHBIX padoT /
A.I', Mepansik, B.b. [Tononckuii, M.C. SIkup. — M,: Benrana-I'pad, 2017.

3. Aunrebpa: 7 knacc: metoauueckoe nocodue / E.B. bynko, A.I'. Mepaznsik, B.b. [lononckuii,
M.C. Axup. — M.: Benrana-I'pad, 2017.

4. Anrebpa: 8 kiacc: yueOHMK Uil ydyaliuxcs o0meoOpa3oBaTeNbHBIX yupexaeHuit / A.Tl.
Mepsinsik, B.b. Tlononckuit, M.C. SAkup. — M.: Benrana—I'pad, 2017,

5. AunreOpa: 8 kjlacc: AMIaKTUYECKHUE MaTepraibl: COOPHUK 3a/1ad U KOHTPOJbHBIX pabot/ A.l.
Mepsinsik, B.b. Tlononckuit, M.C. SAkup. — M.: Benrana—I'pad, 2017,

6. Aurebpa: 8 kmacc: merogudeckoe nocooue / E.B. bynko, A.I'. Mepansik, B.b. TlonoHckwid,
M.C. dxup. — M.: Berrana—I"pad, 2018.

7. Anrebpa: 9 kmacc: y4eOHHMK Jjisi ydammxcs oOmreoOpa3oBaTenbHbIX yupexaeHui / A.l.
Mepsnsik, B.b. Iononckuii, M.C. Sxup. — M.: Bentana—I'pad.( I'oTroBuUTCS K BBITYCKY B
2018r.)

8. Aunrebpa: 9 kiacc: qUIaKTHYECKHE MaTepHajbl: COOPHUK 3a/1a4 U KOHTPOJIbHBIX pabot/ A.T.
Mepsnsik, B.b. Ilononckuii, M.C. Sxup. — M.: Benrtana—I'pad.( I'oTroBuTCS K BBITYCKY B
2018r.)

9. Aunrebpa: 9 knacc: meroauueckoe nocodue / E.B. bymko, A.I'. Mep3amsxk, B.b. Tlononckuii,
M.C. Sxup. — M.: Benrana—I'pad. ( ['otoBuTCs K BeIMycKy B 2018r.)



TEMATHYECKOE IINIAHUPOBAHUE
YPOKOB ajre0psnl B 7 Kjiacce

Homep

n/n

Conep:kanue y4eOHOT0 MaTepHuaJa

KoanuecTtBo
4acoB

IToBTOpeHue Kypca MaTeMaTHKH 6 Kiacca

BxonHas koHnTponbHas paboTa no Teme «BxoaHas KOHTpOJIbHAs
paboray, nub0 AMarHoCcTUYECKUd TecT 1o Teme «BxomHoe
JMarHOCTHUYECKOE TECTHUPOBAHUE)

I'maBa 1 JIuHeiiHOe ypaBHeHHe ¢ OAHON NepeMeHHOH

BBenenue B anredpy

UInHelHOE ypaBHEHHUE C OJHON MEPEMEHHOM

Pemenue 3a1a4 ¢ MOMOLIBIO YPABHEHUN

HOBTOpCHI/IC H CUCTCMaTHu3alus yqe6Hor0 Marcpurajia

Kontposbnas padota Ne 1

I'naBa 2 [lesibie BbIpaskeHUst

T01eCTBEHHO paBHBIE BbIpaKeHUA. ToxaecTBa

CrerneHb ¢ HaTypaJIbHbIM I10OKa3aTCJICM

CBoOIiCTBa CTEIICHU C HaTypaJIbHbIM I1OKa3aTCJICM

OIHOYIECHEI

MHOTOWIEHBI

O N O >

C0’XeHHE U BRIYMTAHNE MHOTOYJICHOB

KonTponbhas padota Ne 2

YMHOKE€HHE OJHOYJIEHA Ha MHOTOYJIEH

11

'YMHOKE€HHE MHOTOYJIEHa HA MHOTO4YJIeH

12

Pasiioxkenre MHOTOYWICHOB Ha MHOXKUTEU. BeIHECEHHE 00IIETO
MHOHUTEIA 3a CKOOKH

WW WP WL INDNWWDN

13

PaznoxxeHre MHOTOYJIEHOB Ha MHOXKHUTEIN. Meton TpYHNIIMPOBKA

KonrtpomnbHas pabora Ne 3

14

[Ipou3sBeeHne pa3HOCTH U CYMMBI JBYX BBIpaXKCHUHN

15

Pa3HOCTb KBaJpaTOB JBYX BBIPAXKEHUN

16

KBaapar cymMMBl M KBapaT pa3HOCTH JIBYX BBIPAKEHUN

17

[TpeoOpa3oBaHue MHOTOWIEHA B KBAApaT CyMMbI MM pa3HOCTH
NIBYX BBIpAXCHUN

W AN W|IFL,|W

KonTponbhas pabota Ne 4

[EY

18

CyMmMa ¥ pa3HOCTh KyOOB JIBYX BbIpa)KEHUI

19

HpI/IMeHCHI/IC PA3JINIHBIX CII0CO00B PAa3JI0KCHUS MHOTOYJICHA HA
MHOXUTCIIN

[ToBTOpEHME U cUcTeMaTH3alks YIeOHOTO MaTepraia

Kontponbnas padota Ne 5




I'naBa 3 ®ynkunu 12
20 CBs3u MeX 1y BeTMunHamMu. OyHKIUS 2
21 Cnioco0sI 3a1anus QyHKIIUA 2
22 ['padux GpyHKINN 2
23 Jluneitnas Gynkuus, e€ rpadguku cBoiicTBa 4
[ToBTOpEeHHEe U cucTemMaTu3alys yueOHOro Marepuaa 1
KonrtponbHas padora Ne 6 1
I'naBa 4 CucreMbl JIMHEHHBIX YPABHEHMH C IBYMSI llepeMEeHHbIMU 19
24 VYpaBHEHUs ¢ IBYMS IEPEMEHHBIMU 3
25 JluneliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMH U €T0 Irpaduk 3
26 Cucrembl ypaBHEHHH ¢ AByMS iepeMeHHbIMU. | padndecknii 3
METO/I PeIICHUS CHCTEMBI JIBYX JIMHCHHBIX YPAaBHEHUH C IBYMS
MIePEMEHHBIMH
27 PeleHne cucteM JTMHEHHBIX YpaBHEHUN METOJIOM MOICTAHOBKHU 2
28 Peenue cucreM JIMHEWHBIX ypaBHEHUI METO0M CIIOKEHHUS 3
29 Perenue 3a1a4 ¢ MOMOIIBIO CUCTEM JIMHEHHBIX YpaBHEHUM 3
[ToBTOpEeHME U cucTeMaTu3alys y4eOHOro MaTepuaa 1
KonTponbhas padorta Ne 7 1
IToBTOpEHue U cucTeMaTH3alus Y4eOHOT0 MaTepuaJia 3
[ToBTOpEHMs Kypca 7 Kiacca 2
HToroBast KOHTpoJIbHAs paboTa 1
Peszeps 1
TEMATHYECKOE IINTAHUPOBAHHUE
YPOKOB ajredpsl B 8 kiacce
Homep n/n KoimuecTBo
Conep:xanue yueOHOro MaTepuaJia YACOR
[ToBTOpeHMEe Kypca anreOpsl 7 Kiiacca 2
BxonHas KOHTposibHas paboTa mo Teme «BxoaHas KOHTpOIbHAs
pabotay, nmuOO AMarHOoCTUYEeCKUil TecT 1o TeMe «BxomHoe 1
TMArHOCTHYECKOE TECTHUPOBAHUE)
I'nasa 1 Payuonanvnuie eviparxcenus 42 u
1 PannoHansHbIe TpOOH 4
2 OCHOBHOE CBOWCTBO pallMOHAILHON Jpodu 3
3 CnoxeHrne W BBIYUTAHHE pallnOHAJIbHBIX J:[po6ef/'1 C OJHMHAKOBbIMU 3
BHAMCHATCIAMU
4 CnokeHUe W BBIYMTAHUE PAIMOHAIBHBIX JIPOOCH ¢ pasHBIMU 5

BHaAMCHATCIIIMHU




KonTpoabHas pa6ora Ne 1

3) YMHOXKEHUE M [EJIEHHE paluOHAIbHBIX apoOel. Bo3Benenue 3
[pallMoOHaNBbHON JIpOOH B CTETICHB
6 ToxecTBeHHbIe IPe0OpPa30BaHUS PALMOHAIBHBIX BBIPAXKECHUN 4
KonTpoJuabHnasi paéora Ne 2 1
7 PaBHOCHIIbHBIE ypaBHEHMsI. ParioHaibHbIe ypaBHEHUS 4
8 CreneHs C LeJIbIM OTPULIATENBHBIM [10Ka3aTeIeM 4
9 CBOIiCTBa CTEIIEHU C LIEJIBIM I0KAa3aTeleM 4
K
10 DyHkIma y == U eé rpaduk >
KoutpoJsbHas padora Ne 3 1
I'nasa 2 Keaopammnwie xopuu. /leiicmeumensvuvie yucna 24 u
11 Dyuknus y = X2 u eé rpapuk 3
12 KBanpatasle kopHU. ApuMeTH4YecKil KBaJpaTHbI KOPEHb 3
13 MHOK€ECTBO U €r0 AJIEMEHTBI 2
14 [TonmHO)ecTBO. Oniepaliu HaJi MHOXKECTBaAMU 3
15 UncnoBble MHOXKECTBA 3
16 CBoiicTBa apu(pMETUUECKOTO KBaJPaTHOTO KOPHS 3
17 ToxaecTBeHHbIE NPeoOpa3oBaHUsl BBIPAKEHUHM, COJAEpKAIIMX 3
KBaJIpaTHbIE KOpPHU
18 OyHKIHSA Y = VX pes rpadux 3
KonTposbnas padora Ne 4 1
I'nasa 3 Keaopammuwie ypaenenus 26 u
19 KBanparHble ypaBHeHMs. PerieHue HENMOMHBIX KBaJpaTHBIX 4
yYpaBHEHUNU
20 ®opmyna KOpHEH KBaJpaTHOTO ypaBHEHUS 4
21 Teopema Buera 4
Kontpoabnas padora Ne 5 1
22 KBanpatHblil TpéxuiieH 4
23 Pemenue ypaBHEHHI, KOTOPBIE CBOIATCS K KBaIPaTHBIM 4

YpaBHEHUSIM




24 ParimonanbpHbIEe ypaBHEHHST KaK MaTeMaTUYECKUE MOJCITN 4
pealbHbIX CUTYyalui
KonTposbnas padora Ne 6 1
Iloeémopenue u cucmemamuszayus yueonozo mamepuana 5 u
25 CrnoxxeHue W BBIYUTAHUE PAIMOHAIBHBIX IpOOE ¢ pa3HbIMU 1
3HaMEHaTEJSIMU
26 ToxxaecTBeHHbIE NPeoOpa3OBaHUsl BBIPAKEHUH, COJEPKAIINX 1
KBaJIpaTHbIE KOPHU
27 @opMyna KOpHEW KBaJApPaTHOIO YpPaBHEHUS 1
28 Pemenune ypaBHeHUM, KOTOpPbIE CBOJATCS K KBaJpAaTHBIM 1
YpaBHEHUSAM
KonTpoasnas padora Ne 7 1
Peseps 2
TEMATHYECKOE INIAHUPOBAHHUE
YPOKOB ajiredpnbl B 9 Kjiacce
Homep
Copepxxanue yueOHOro MaTepuasa
n/n Aep y P KosinyecTBo
4yacos
[ToBTOpeHue Kypca anredpsl § kinacca 2
BxosHas KOHTposbHast paboTa 1o Teme «Bxo/1Has KOHTpOJIbHAS 1
paGota», MO0 JAMAarHOCTHYECKHH TecT 1o Teme «BxonHoe
TMarHOCTHYECKOE TECTUPOBAHUE
I'naBa 1 HepaBencrBa 20
1 UncnoBble HEPaBEHCTBA 3
2 OCHOBHBIE CBOICTBA YHCIIOBBIX HEPABEHCTB 2
3 CrnoxeHne ¥ YMHO)KEHUE YHCIIOBBIX HepaBeHCTB. OlleHUBaHHE 3
3HAYCHUS BBIPAKCHHUS
4 HepaseHnctBa ¢ 0JJHOI IepeMEeHHOM 1
5 PelieHre HEpaBEHCTB C OHOM IEpEMEHHOU. YHCIIOBBIE 5
MPOMEKYTKH
6 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEeHHOM 5
KonrpomnbHas padora Ne 1 1
I'naBa 2 KBaapatuunas ¢pyHkuus 33
7 [ToBTOpEeHME U paclIupeHne CBEACHUM O PYHKIIMU 3




8 CoiicTBa (pyHKINU 3

9 [Toctpoenue rpaduka GyHKun y = k(x) 3

10 [Toctpoenue rpadukoB pynkuuit y =f(x) +b, y=f(x + a) 4

11 KBangpatnunas GyHkuus, e€ rpaguk u cBoiicTBa 6

KonTponbras padorta Ne 2 1

12 PeleHne kBaApaTHBIX HEPABEHCTB 6

13 CucreMbl ypaBHEHUH € ABYMs IEPEMEHHBIMU 6

KonrtpomnbHas padora Ne 3 1

I'naBa 3 DJjieMeHTHI NPUMEPHOIi MAaTEMATUKHU 20

14 MareMaTuuecKkoe MOACIMPOBAHNE 3

15  [[IponeHTHBIE PACUETHI 3

16 AOCOIOTHAS! M OTHOCUTENIbHASI TOTPEIIHOCTh 2

17 OcHoBHbIE IIpaBUIIa KOMOWHATOPUKH 3

18  [YactoTa 1 BEpOSITHOCTh CIIy4allHOTO COOBITUS 2

19 Kitaccuueckoe onpeenaeHue BEposITHOCTU 3

20 HauanbHbie cBeieHMs O CTATUCTUKE 3

KoHnTtposbHas padora Ne 4 1

I'naBa 4 YncJioBble noc/jie10BaTeJIbHOCTH 17

21  [YucnoBele NOCIE0BATENBHOCTH 2

22 ApudmeTnieckas mporpeccus 4

23 CyMmMa n nepBbIX YWIEHOB apU(PMETUUECKOH porpeccun 3

24 I'eomeTpuyeckas nporpeccus 3

25  |CymMma n nepBBIX WIEHOB F€OMETPUYECKOM Mporpeccun 2

26 CymMma 0eCKOHEYHON T€OMEeTpUUYECKOM Mporpeccu, y KOTOpoi 2
MOJyJIb 3HAMEHATEN A MEHbIIE 1

KonrtponbHas padora Ne 5 1

IloBTOpEeHUEe U cucTeMaTH3aNus Y4eOHOT0 MaTepuasia 4

YnpakxHeHus 1715 TOBTOPEHUs Kypca 9 kiiacca 3

KonTtpomnbHast padota Ne 6 1

Peseps 3)




